L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017

MATEMATHYECKHUU BOM Ne4. 08.12.2017
CTAPHIASA I'PYIIIIA, BBICIIASA JIMTA

1. ITocnenoBatensHOCTH (an) ompeaeseHa yciaoBusiMu a1 = 0, a, = a{n +(=D)"™'"2 (37ech
2

[X] 0603HauaeT nemyro yacTh urcna X). J{jis Kak10ro HaTypaabHOro K HaliInTe KOJIUYECTBO

HaTypalbHBIX N Takux, uto 2X<n < 2!y a, = 0.

2. lan tpeyronsauk ABC. Touku A', B' u C' cummerpuunsl Toukam A, B 1 C oTHOCHTEIBHO
npsmbix BC, AC u AB cootBercTtBeHHO. M3BecTHO, uTO mepumeTp TpeyroiabHuka A'B'C'
Oonbine nepumerpa Tpeyronbauka ABC Ha 4. JlokaxuTte, 4To Bce CTOPOHBI TPEYTOIbHUKA
ABC He MeHblie € THHUILIBI.

3. lano HatypaibHoe K, 6onbinee 1. O0o3HaunM Fk(N) HauMeHbIlee HATYpPaIbHOE YHCIIO,
oonbiree kn, mis kotoporo Fk(n)-n — Tounwlii kBampar. JoKaxkuTe, UYTO, €CIU
Fk(n) = Fk(m), To m =n.

4. Ha croponax tpeyronsuuka ABC, yrimel B u C kotoporo 6ombiie 45°, BO BHEUTHIOKO
CTOPOHY TOCTPOEHBI paBHOOeApeHHbIe mpsiMoyroibHbie TpeyronbHuku ACM u ABN c
OpSMBIMHU YTJIaMU TIpU BepiivHe A, a BOBHYTPb — PaBHOOEIPEHHBIM MPSIMOYTOIbHBIMN
tpeyroabHuk BCP ¢ npsmeim yrinom npu Beprune P. Jlokaxwute, uto Tpeyronsauk MNP
— paBHOOEAPEHHBIN MPSIMOYTOJIBHBIN.

a . +a
5. IocnenoBaTenbHOCTD o, 81, 82, ... YAOBICTBOPSET YCIOBHIO 8, < % P BCEX

Q+a,+..+3, & +a,
n

+1

HaTypaibHbIX N. Jlokaxure, 4To IIPY BCEX HATYypaJIbHBIX N.

6. B xaxnoi kierke aocku 200x500 nexutr nmo 99 kouaHoB KamycTbl. TpH KO3JIEHKA:
Amonb, bBymons u Xumraku Caputranyp — 1o odepeau (HaYMHaeT A0k, 3aTeM XOIUT
Bymtons, a norom Xumraku Caputanyp U najee no IUKIy) ACNa0T XOAbl B CIEAYIOMIeH
urpe. 3a oAUH XOJi MOKHO BBIOpaTh B TaOJIMIIE CTPOKY WJIM CTOJIOCI, B KaXKIOW KIIETKE
KOTOPOT'O €CTh XOTS Obl OJIUH KOYaH, U U3 BCEX 3TUX KJIETOK ChECTh M0 OJHOMY KOYaHY.
BrIurpeiBaeT KO3JIEHOK, KOTOPBIM caenaeT MOCHEeIHUM XOoJ. MOXKEeT I KaKoW-HUOYIb
KO3JIEHOK UTpaTh TaK, YTOObI BBIUTPaTh, KaK Obl HU UTPAJIM JIBa APYTUX?

7. Ha onumnuaze ObutH Typhl 1O anredpe, reOMeTprr, TEOPUU Yncesl 1 KomOuHaropuke. B
KKJIOM Typ€ BCE YYACTHUKH MOJIYUIIH pa3Hoe yucio 6amios. [Ipu kakom HauMeHbIIeM
N cpeau mo0bix N yyacTHHUKOB 00s3aTENbHO HAMAYTCS NECAThb, Oajuibl KOTOPBIX Ha
HEKOTOPBIX JIBYX Typax YNOPSAOYEHBI OJAMHAKOBO (TO €CTh €CJIM OJWH U3 ATUX JECATU
MPEB30LIEN IPYTrOTO B OAHOM TypP€, TO MPEB30OLIEN U B IPYTrom)?

8. ITo kpyry pacnonoxens! 100 Touek. Kaxxas coemuuena oTpe3kamu ¢ IByMs COCETHUMH,
a TaKXKe C LEHTPOM Kpyra, o0pa3ys Takum oopazom 200 oTpe3koB u 100 TpeyroiabHUKOB.
Kaxnaplii 13 OTpe3koB MOKpacwiaud B oauH M3 N LBETOB TakK, 4YTO HET HU OJHOTO
TPEYTOJbHHUKA, BCE CTOPOHBI KOTOPOTO MOKpAlIEHbl B pa3jinuHble LBeTa. IIpum kakom
HanOosbeM N Takoe BO3MOKHO?
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MATEMATHYECKHUU BOM Ne4. 08.12.2017
CTAPHIASA I'PYIIIIA, IIEPBAS JIUTA

1. ITpu kakuX HATYpaIbHBIX N MOKHO HAUTH HECKOJIBKO MOMAPHO PA3TUYHBIX YETHBIX YUCE,
MEHBIIKX N, CyMMa KOTOPBIX KpaTHa N?

2. 1an tpeyronsauk ABC. Touku A', B' u C' cummerpuunsl Toukam A, B u C oTHOCHTEIBHO
npsameix BC, AC u AB cootBetrcTBeHHO. M3BecTHO, 4TO miepumerp Tpeyroiabauka A'B'C
Oonbine nepumerpa Tpeyronbauka ABC Ha 4. JlokaxuTte, 4To Bce CTOPOHBI TPEYTOIbHUKA
ABC e MeHblile € 1HHUILIBI.

3. Jlano narypanbhoe K, 6onbinee 1. O6o3naunM Fy(N) HanMeHbliee HATYpaIbHOE YUCIIO,
oonbiree kn, mis kotoporo Fk(n)-n — Tounwlid kBampar. JoKaxkuTe, UYTO, €CIU
Fk(n) = Fk(m), To m = n.

4. Ha croponax tpeyronsuuka ABC, yrimel B u C kotoporo 6ombiie 45°, BO BHEUTHIOKO
CTOPOHY TOCTPOEHBI paBHOOEApeHHBbIE MpsiMoyrosbHble TpeyroiabHuku ACM u ABN c
OpSMBIMHU YTJIaMU TIpHU BepiivHe A, a BOBHYTPb — PaBHOOEIPEHHBIN MPSIMOYTOIbHBIM
tpeyroabHuk BCP ¢ npsmeim yrinom npu Bepruae P. Jlokaxwure, uto Tpeyronsauk MNP
— paBHOOEAPEHHBIN MPSIMOYTOJIbHBIN.

a ,+a
5. TTocie10BaTENBHOCTD A0, a1, A2, ... YAOBIETBOPSAET yciosuio d, < —1—"L mpy Bcex

2

ata,+..+a, _3+3a,
n 2

6. B xaxmoi kierke nocku 200x500 nexut mo 99 kodaHoB kamycThl. Tpu Ko3jiEHKA!
Amonb, bBymons u Xumraku Caputranyp — 1o odepeau (HaYMHaeT AJt0Jb, 3aTeM XOIUT
Byntons, a norom Xumraku CapuTanyp U Jajee 1o LUUKIY) AEIalT XObl B CIeAyIolIen
urpe. 3a OAUH XOJ MOXHO BBIOpaTh B TaOJUIIE CTPOKY WJIM CTOJIOCI, B KaXKIOM KIIETKE
KOTOPOT'O €CTh XOTS Obl OJIMH KOYaH, U U3 BCEX 3TUX KJIETOK ChECTh [0 OJHOMY KOYaHY.

BemrpeiBaeT Ko31EHOK, KOTOPBIA CACHACT MOCICTHUM X0a. MOXKET Jh KakoH-HHOYIb
KO3JIEHOK UrpaTh TaK, YTOOBI BEIMTPATh, KaK Obl HU UTPAJIU JABA IPYTUx?

+1

HaTypaJIbHBIX N. I[OKa}KI/ITe, qTo IIPpH BCECX HATYypPaJIbHBIX N.

7. Moxuo i otMetuTh 1000 kaeTok kBagpaTa 60x60 TakuM 00pa3zoM, YTOOBI TIPH JTIFOOOM
pa3zoueHuu 3Toro KBajapaTa Ha 1200 TpEXKIETOUHBIX YTOJIKOB B KX IbIH YTOJIOK ITOTA1ajI0
He 0oJiee OJTHOM OTMEUEHHOW KJICTKU?

8. ITo kpyry pacnonoxensl 100 Touek. Kaxxas coemuuena oTpe3kamu ¢ IByMsI COCETHUMH,
a TaK)Ke C LEHTPOM Kpyra, o0pa3ys Takum oopazom 200 oTpe3koB u 100 TpeyroinbHUKOB.
Kaxnaplii 13 OTpe3koB MOKpacuiau B oAuH u3 N IBETOB TakK, 4TO HET HU OJHOTO
TPEYTOJbHHUKA, BCE CTOPOHBI KOTOPOTO MOKpAall€Hbl B pa3jinuHble LBeTa. IIpm kakom
HauOosbieM N Takoe BO3MOXKHO?
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MATEMATHYECKUU BOM Ne4. 08.12.2017
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. Ilpu kaKkuX HATypaabHBIX N MOKHO HANTH HECKOJIBKO MOMAPHO Pa3IMYHbIX YETHBIX
HATypaJIbHBIX YKCEN, MEHBIIIMX N, CyMMa KOTOPBIX KpaTHa N?

2. an tpeyronsuuk ABC. Touku A", B' u C' cummerpuunsl Toukam A, B u C oTHOCHTETEHO
npsameix BC, AC u AB cootBetrctBenHO. M3BecTHO, 4TO miepumerp Tpeyroiabauka A'B'C
oonpie mepumetpa TpeyronpbHuka ABC Ha 4. JlokaxuTe, 4TO BCE CTOPOHBI TPEYTOJIbHUKA
ABC He MeHblIIe eIUHUAILIBI.

3. lano marypanbHoe K, 6onpmee 1. O00o3Hauum Fr(n) HauMeHbllee HATYypalbHOE
qucIIo, OoJbiee Kn, st kotoporo Fk(n)-n — TodHbIi KBaapar. JJokaxuTe, 94T0, €Ciin
Fr(n) = F(m), om =n.

4. Ha croponax tpeyroiapHuka ABC, yraet B u C kxotoporo Oombmie 45°, Bo
BHEIIIHIOIO CTOPOHY MOCTPOEHBI pPaBHOOEIPEHHBIE MPSIMOYTOJbHBIE TPEYTOJIbHUKU
ACM u ABN c nipsiMpIMH yTJIaMU TIpU BepiinHe A, a BOBHYTPb — PaBHOOEIPEHHBIIM
npsAMOYToybHBIN TpeyroiasHuk BCP ¢ npsambiM yriiom npu Bepuinne P. Jlokaxwure,
yT0 TpeyroiabHuk MNP — paBHOoOenpeHHbIN TPSAMOYTOIBHBIH.

an—l + an+1

5. [locnenoBatenbHOCTH Ao, a1, 82, ..., 820, YAOBIETBOPSAET YCIOBUIO &, < >

& +8+.. 8 B +ay
19 2

6. B kaxnon kierke gocku 200x500 nexutr mo 99 kodaHoB kamycThl. [[Ba
KO3JIEHKA: Antonb U Bymonbs — no odyepenu (HaunmHaeT AJiOib) JeNat0T XO/bl B
cieayrouen urpe. 3a OJIMH X0l MOKHO BbIOpATh B TAOJIMIIE CTPOKY HIIM CTOJIOEII,
B K@XJIOM KJIETKE KOTOPOTrO €CTh XOTsI Obl OAWH KOYaH, U M3 BCEX 3TUX KJIETOK
CHECTh 10 OJTHOMY KOYaHy. BEIMTphIBaeT KO3JIEHOK, KOTOPBIN C/eTaeT MOCISTHUM
xoA. KTo BemMrpaer npu nmpaBuibHOU urpe?

IIPY BCEX HaTypasibHbIX N < 19. Jlokaxkure, 4To

7. Moxno i otMmetuth 1000 kietok kBajpara 60x60 Takum 00pa3om, YTOOBI MpU
a000oM pa3zbuenun 3toro kBaapata Ha 1200 TPEXKIETOYHBIX YTOJKOB B KaXIbli
YTOJIOK MOMaaaJIo He 00jiee 0OJTHOM OTMEYEHHON KIETKU?

8. Ilo xpyry pacmonoxensl 100 Touek. Kaxkmas coeauHeHa OTpPE3KaMH C JIBYMS
COCEJIHUMHU, a TaKXK€ C LICHTPOM Kpyra, oopasys Takum oopazomM 200 otpeskos u 100
TPEyTOJbHUKOB. KaXk/IbIii U3 OTPE3KOB MOKpacuiau B ouH U3 N IBETOB Tak, 4TO HET
HU OJIHOTO TPEYTOJbHUKA, BCE CTOPOHBI KOTOPOTO MOKPAIIEHBI B PA3JIMYHBIE LIBETA.
[Ipu kakom HamOoJbiIeM N Takoe BO3MOXKHO?
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MATEMATHYECKHUU BOM Ne4. 08.12.2017
MJUIAJIHIASA I'PYIIIIA, BBICIIHAS JIUTA, BOU 3A 1-6 MECTA.

1. B xaxnoi knetke nocku 200x500 nexur 1o 99 cocucok. Tpu kota: [lonocaTuk,
Bosocatuk u TosicTOnmy3uK — UIparoT B UTPY MO CIAEAYIOIMM NpaBmwiiam. KoTsl
xomaT no ovepeau. Haunmnaer Ilosocaruk, 3arem xomut BoJsiocatuk, a moTom
Toscrony3uk u ganee mo MUKIY. 3a OJUH X0JI MOKHO BBIOpATh B TAOJIUIIE CTPOKY
WM CTOJIOCI, B KOXKJIOM KJIETKE KOTOPOIO €CTh XOTs OBl OJTHA COCHCKA, U U3 BCEX
ATUX KJIETOK CHECTh M0 OJHOW COCUCKE. BBIMIPBIBAET KOT, ChEBIIUN ITOCIIEIHIOKO
COCUCKY. MOKET I OJIMH W3 KOTOB BBIUTPATh BHE 3aBUCUMOCTH OT JCUCTBHI
000UX COTIEPHUKOB?

2. Habop HaTypadbHBIX 4ucenl ai, a2, 83, ..., 4100 3aAMEHUJIM HA HAOOp YMCEN
2 2 2 2

2
a a, a; Aog A0
2 12 ) 10009 )
az _2a2 ae —263 a4 —2614 a1oo _23100 al _281
C HCXOJIHBIM Ha60pOM qUCCJII (HO HC 065[321T€J'IBHO COXpaHUIICA IIOPSAOAOK, B
KOTOpOM MAYT uwucia). Haiiaure Bce HAOOpPHI, IS KOTOPBIX TaKO€ MOTJIO
IIPOU3OUTH.

. B pesynbrare Habop coBnan

3. Yucno A, He okanuuBarorieecs Ha 0, coctout u3 N mudp. Yucno B nonyueHo u3
yucina A nepectaHoBKoi Bcex udp B oOpatHoM nopsake. [Ipu kakux N HailaeTcs
TaKoe YMcyo A, 9To JecITUYHAS 3amuch unciia A+B cocTonT TOIBKO M3 HEUETHBIX

uudp?
4. J1aHO YeThIpe pa3IuYHbIX HATypaJIbHBIX unciia. U3BECTHO, UTO KaKUEe-TO TPH U3

IIECTU MOMAPHBIX CyMM 3TUX uuncen paBHbl 11, 21 u 31. Hailgute HanMmeHbIee
3HAYEHHE, KOTOPOE MOKET MPUHUMATh CyMMa YETBhIPEX TAKUX YHCET.

5. ITo xkpyry pacnonoxenbl 100 Touek. Kaxxnast coemuHeHa OTpe3KaMu ¢ ABYMs
COCEJHHUMH, a TaKXKe C IIEHTPOM Kpyra, o0pa3ys TakuM obpazom 200 oTpe3KOB U
100 TpeyroapHukoB. Kaxkaplii U3 oTpe3KOB MOKpacuyiv B oJuH U3 N 1BETOB Tak,
YTO HET HU OJHOTO TPEYrOJIbHHUKA, BCE CTOPOHBI KOTOPOTO IMOKpAalICHbI B
paznmuunbie 1BeTa. [Ipu kakom HanboapiieM N Takoe BO3MOKHO?

6. B ctpane 2018 roponos, iato0bie ABa TOpoAa COCIUHEHBI qoporoi. Jlokaxure,
9TO MOXXHO TaK BBECTH Ha BCEX JOpOTaxX OJHOCTOPOHHEE ABIIKCHHE, UTO IS
Ka)XJIOTO TOpoJia Pa3sHOCTh MEXIY KOJWYSCTBOM BXOJSAIINX B HETO JIOPOT H
KOJTUYCCTBOM BBIXOJISIINX U3 HETO AOPOT OyACT NeIUThCS Ha 3.

7. Pa3nuuHBIC MOJOXKHUTCIBHBIC YKCIA & W D yIOBICTBOPSIOT COOTHOIICHHIO

a b
a*+a+1 b®+b+1

. Jlokaxxute HepaBeHCcTBO at+b+ab > 2.

8. Buytpu kBampara ABCD ormeuena takas touka P, uro ZPAB =30°.
Jokaxkute, uto u3 otpe3koB AP, BP u DP M0HO CIHOXUThH TpEyTOJbHUK.
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MATEMATHUYECKHUMT BOM Ne4. 08.12.2017

MJIAJTIIAS I'PYIIIA: BBICIIAS JIUTA, BOU 3A 7 MECTO,
IHEPBAS JIMT'A

1. Knetuateiii nou kiagoBoit kota [lonocaruka nmeet pazmep 2017x2018 knetoxk.
M3HayanbHO B KaXKJA0M KJIETKe JICKUT 110 99 cocucok. Kax et nens Ilonocatuk
BBIOMPACT CTPOKY MJIM CTOJIOCI, B KOTOPOM HET ITYCThIX KJIETOK, M M3 BCEX ATHUX
KJICTOK ChEJIaCT IO OJHOM cOocHCKe. JIokaxKHuTe, 9TO, KaK Obl KOT HHU JCHCTBOBAII,
4yepe3 HEKOTOPOE BPEMs OH ChECT BCE COCHUCKHM.

X | y
yZ—-5 2x—2

2. HaOop HaTypabHBIX YUCE X, Y U Z 3aMEHUJIU Ha Ha0Op YKce

4
xy -1
00s3aTEILHO COXPAHWICA TOPSIOK, B KOTOPOM UIyT yucia). Haliaute uucna X, Yy
uZ

B pesynbrare Habop coBmagm ¢ HMCXOAHBIM HaOOpoM uyucen (HO He

3. Hucno A, He okanuuBarotieecs Ha 0, coctout u3z 2017 uudp. Yucno B momydeno
u3 yrcia A nepecTaHoBKOM Bcex UG p B 00paTHOM nopsiake. Morio im oka3athes,
4TO JeCATUYHAS 3anuch ynciia A+B cocTouT Tombko u3 HeYeTHBIX udpP?

4. JlaHO YeThIpe pa3IuYHbIX HATypaIbHBIX unciia. U3BeCTHO, UTO KaKUe-TO TPU U3
IIECTU MONApPHBIX CyMM 3THUX yucen paBHbl 11, 21 u 31. Halinure Bce 3HaueHMS,
KOTOPBIE MOKET MPUHUMATh CYMMa YEThIPEX TAKUX YUCEIL.

5. ITo kpyry pacnosioxensl 100 Touek. Kaxnas coenrHeHa oTpe3kamMu ¢ IBYyMS
COCEJHUMH, a TaKXKe C IIEHTPOM Kpyra, o0pa3ysa TakuM odpazom 200 oTpe3KOB U
100 TpeyroapHukoB. Kaxkaplii U3 oTpe3KOB MOKpacwyiv B 0JuH U3 N 1BETOB Tak,
YTO HET HHU OJIHOTO TPEYroJIbHUKAa, BCE CTOPOHBI KOTOPOTO MOKpAIIEHbI B
paznuunbie BeTa. [Ipu kakoM HanbompieM N Takoe BO3MOXKHO?

6. B ctpane 2016 ropoioB, r00bIe IBa rOpojaa COSIUHEHBI JOporoi. Jlokaxure,
4TO MOXXHO TaK BBECTH Ha BCEX JIOpOTrax OJHOCTOPOHHEE ABMIKCHHE, YTO IS
KaXJ0T0 TOpoJia Pa3HOCTh MEXAY KOJHMYECTBOM BXOISAIIUX B HEro JI0pOr U
KOJIMYECTBOM BBIXOSIINX U3 HETO IOPOT OyAET ACTUTHCS Ha 3.

7. PasmuyHble MOJIOKUTEIBHBIC YHCIa & U D yIOBICTBOPSIOT COOTHOIICHHIO

a b
a®+a+1 bi+b+1

. Jlokaxxute HepaBeHcTBO a+b+ab > 2.

8. an tpeyronsuuk ABC. Touka M — cepeauna ctoponsl AB, a Touka N —
cepeauna ctoponsl AC. Ha cropone BC BeiOpana takas Touka P, uto BP:PC = 3:1.
Ha npsmoit PN ormeuena takas touka D, yto PN =ND, a na npsamoit CM
oTMedeHa Takasg Touka E, uro CM = ME. Jlokaxxure, uto AE = 4AD.



L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017

MATEMATHYECKHUU BOM Ne4. 08.12.2017
MJUIAAIHASA I'PYIIIIA, BTOPASA JIUTA

1. B xaxgoii kinetke mocku 4x6 mexut 100 cocumcok. JIBa xora: Ilomocatuk u
BosiocaTuk — WrparT B UTpy MO CIECAYIOUIUM OpaBUJiaM. 32 OJWH XOJ MOXKHO
BBIOpaTh B TAaOJIUIIE CTPOKY WJIM CTOJIOCI, B KaXJ0M KJIETKE KOTOPOTO €CTh XOTSI
OBl OJIHA COCUCKA, U U3 BCEX ITUX KIIETOK ChECTh 0 OJIHOM cocucke. [Ipourpriaer
He nmeronmn xoga. Korel xomsat no ouepenau, HaunHaet [lomocatuk. Kakon kot
BBIUTPAET MpHU NMPaBUILHON Urpe?

X | y
yZ—-5 2x—2

2. HaOop HaTypalbHBIX YUCEI X, Y U Z 3aMEHUJIU Ha Ha0Op YKCe

4
xy -1
00s3aTEILHO COXPAHWICA TOPSIOK, B KOTOPOM UIyT 4yucia). Haliaute uucna X, Yy
uZ

B pesynbrare HabOp cOBMall ¢ HMCXOAHBIM HaOOpoM umcesn (HO HE

3. Hucno A, ve okanuuBaronieecst Ha 0, coctout u3 17 uudp. Yuciao B nomydeHo
u3 yucia A mepectaHoBKOW Bcex mudp B obOpaTHOM mopsake. Morio siu
OKa3aThCsl, YTO JACCATHYHAs 3amuch uuciia A+B COCTOUT TOJIBKO W3 HEYETHBIX

uudp?
4. J1aHO YeThIpe pa3IuyHbIX HATypaIbHBIX unciia. U3BECTHO, UTO KaKUE-TO TPH U3

HIECTH MOMAPHBIX CYMM 3TUX yucel paBHbl 13, 14 u 15. Haiinute HanmeHsblee
3HAYEHUE, KOTOPOE MOXKET MPUHUMATh CyMMa YETBIPEX TAKUX YHCEL.

5. ITo xkpyry pacnonoxenbl 100 Touek. Kaxxnast coemuHeHa OTpe3KaMu ¢ ABYMs
COCEJHHUMH, a TaKXKe C IIEHTPOM Kpyra, o0pa3ys TakuM obpazom 200 oTpe3KOB U
100 TpeyroapHukoB. Kaxkapiii U3 oTpe3koB MOKpacwiik B 0JvH U3 N 1BETOB Tak,
YTO HET HU OJHOTO TPEYrOJbHHKA, BCE CTOPOHBI KOTOPOTO ITOKPAIIEHBI B
paznuunbie 1BeTa. [Ipu kakom HanboapiieM N Takoe BO3MOKHO?

6. EauHuuHblil KBagpar pa3OMT Ha MNPSIMOYTOJbHHUKH, CyMMa MEPUMETPOB
KOTOPBIX paBHa a. [[okaxkure, 4TO €ro MOXHO pa30UTh Ha MPAMOYTOJIbHUKH,
CyMMa IEPUMETPOB KOTOPHIX paBHA a+d.

7. PasmuyHble MOJOKUTEIbHBIC YHCIa & U D yIOBICTBOPSIOT COOTHOIICHHIO

a b

> = — . lokaxuTe HEpABEHCTBO a%+h? > 2,
a“+a+l b +b+1

8. an tpeyronsuuk ABC. Touka M — cepeauna ctoponsl AB, a Touka N —
cepeauna ctoponbl AC. Ha cropone BC BeiOpana takas Touka P, uto BP:PC = 3:1.
Ha npsmoit PN ormeuena takas touka D, yto PN =ND, a na npsamoit CM
oTMedeHa Takasg Touka E, uto CM = ME. Jlokaxxure, uto AE = 4AD.



L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017

MATEMATHYECKHUU BOM Ne4. 08.12.2017
MJUAJAIHAA T'PYIIIA, TPETHSA JIUTA

1. B xaxgoii kinetke mocku 4x6 mexut 100 cocumcok. JIBa kora: Ilomocatuk u
BosiocaTuk — WrparT B UTpy MO CIECAYIOUIUM OpaBUJiaM. 32 OJWH XOJ MOXKHO
BBIOpaTh B TAaOJIUIIE CTPOKY WJIM CTOJIOCI, B KaXJ0M KJIETKE KOTOPOTO €CTh XOTSI
OBl OJTHAa COCHCKA, U U3 BCEX ITUX KJIETOK ChECTh MO OJHOM cocucke. KoTbl XoasT
1o ouepenu, HaunHaetT [lomocaruk. IIpourpeiBaeT He nmerommii xona. Kakou kot
BBIUTPAET MpHU NMPaBUILHON Urpe?

2. JlBa mupara urpajiu B KapThl Ha 30JI0Thle MOHETHI. IIpourpaBuiuii B urpe
OTAABAJI 4YaCThb CBOMX MOHET BbIMTpaBlIieMy. (CHadaia TEpPBBIM MPOUTPAI
IIOJIOBUHY CBOMX MOHET U OTJJI UX BTOpoMy. [loToM BTOpOU npourpai HoJg0BUHY
CBOMX MOHET M OTJIaJl UX MNEPBOMY, MOTOM CHOBA MEPBBIM MNPOUTPAN MOJOBUHY
CBOMX MOHET. B pesysbraTe y mepBoro okaszainocb 19 MoHeT, a y BTOporo 43.
CKOJIbKO MOHET OBLIIO y KaXKJIOT0 MUpaTa A0 Havaia Urpbl?

3. Hucno A, ne okanuuBaromieecst Ha 0, coctout u3 11 uudp. Yuciao B nomydeHo
u3 yrcia A nepecTaHoBKOM Bcex UG p B 00paTHOM nopsiake. Morio im oka3arhes,
4TO JeCATUYHAS 3anuch ynciia A+B cocTouT Tombko u3 HeYeTHBIX HdpP?

4. JlaHO YeThIpe pa3IuYHbIX HATypaJIbHBIX unciia. U3BECTHO, UTO KaKUe-TO TPU U3
IIECTHU TOMAPHBIX CyMM 3TUX yuncen paBHbl 13, 14 u 15. Hailgure HanMmeHbIiee
3HAYEHHE, KOTOPOE MOXKET MPUHUMATH CyMMa YETBhIPEX TAKUX YHCET.

5. Haligure Tpy pa3IM4YHIX OPOCTBIX AeauTens y uncia 20172015+201520%7,

6. EguHuunHblii KBagpar pa3OMT Ha MNPSIMOYTOJbHHUKH, CyMMa TEPHUMETPOB
KOTOpBhIX paBHa a. JIOKaXHUTE, YTO €ro MOXKHO pa30UTh Ha MPSMOYTOJIHLHUKH,
CyMMa MePUMETPOB KOTOPHIX paBHA a+9d.

/. MOXHO 11 Ha KJI€TYaToM OyMare HapuCcOBaTh MO JIMHUSAM CETKHU
8 KOHTYpPOB KBaJIpaTOB, YTOOBI MOJyYHJIACh KBaJIpaTHAs KjieTdyaras
pemérka 5x5, uzoOpaxkénnas cnpasa? (KoHTypbsl MOTyT UMeETH
pa3HbIC pa3MEPhI, NEPECEKATHCS, & OTICIbHBIC 3BE€HbS PEIIETKA —
MIPUHAJICKATh IBYM WJIM OOJIBIIIEMY YUCTY KOHTYPOB.)

8. Jlan Tpeyronpauk ABC. Touka M — cepeauna ctoponsl AB, a Touka N —
cepeauna ctoponsl AC. Ha cropone BC BeiOpana takas Touka P, uto BP:PC = 3:1.
Ha mpsmoit PN ormedena takas touka D, yto PN =ND, a na npsamoit CM
oTMeueHa Takas Touka E, uto CM = ME. JlokaxwuTe, uto AE = 4AD.
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MATEMATHYECKHUU BOM Ne4. 08.12.2017
I'PYIIIIA «CTAPT», BBICHIAS JIUTA, BOU 3A 1-4 MECTA

1. Yucno A, ue kpatHoe 10, coctout u3 N mudp, a uncio B momydeno uz yucma A
nepecTaHoBKoM Beex nudp B oopatHom nopsiake. [Ipu kakux N HalAEeTCs TaKOe YUCIIO
A, 410 AecsiTUYHas 3anuch yuciaa A+B cOCTOUT TOJIBKO U3 HEUETHBIX LU(P?

2. B ctpane 250 ropoioB, nr00bIe JIBa rOpojia COCTUHEHBI JOPOron. JlokakuTe, 9To
MOKHO TaK BBECTH HA BCEX JIOPOrax OJHOCTOPOHHEE JABHKEHHE, UTO JJISI KAXKIOTO
ropojia pa3HoOCTh MEXIY KOJWYECTBOM BXOJSIINX B HErO JOPOT M KOJIUYECTBOM
BBIXOJIAIIIUX U3 HETO JOPOT OyAET NeTUThCA Ha 3.

3. Ilo xpyry pacnonoxensl 100 touyek. Kaxnmas coenuHeHa OTpe3KaMu C ABYMS
COCEIHMMH, a TaK)Ke C IIEHTPOM Kpyra, o0pasys Takum odpazom 200 otpe3koB u 100
TPEYroibHUKOB. Kaxkiblii U3 0Tpe3KoB MOKpacuiad B oAuH U3 N [IBETOB Tak, 4TO HET
HU OJHOTO TPEYTrOJIbHUKA, BCE CTOPOHBI KOTOPOTO MOKPAIIECHBI B Pa3JIMYHbIC LIBETA.
[Tpu kakoMm HauOoabIeM N Takoe BO3MOKHO?

4. B xaxmgou kietke nmocku 10x11 nexur 9 cocmcok. JIBa kora Ilomocatuk u
BomnocaTtuk urparoT B Urpy 1o CIeayOIMM MpaBuiIaM. 3a OJIMH X0 MOKHO BbIOpATh
B Ta0JUIE CTPOKY WJIM CTOJIOEI, B KaXJOW KJIETKE KOTOPOTO €CTh XOTs Obl OjHa
COCHCKAa, U U3 BCEX ATHUX KJIETOK CBhECTh IO OJHOW cocucke. lIpourpeiBaer He
MMEIOIMN X0/1a, HaunHaeT [lonocatrnk. Kakol KOT BBIMTPAET PU MPABWIBHOM Urpe?

5. Jlausl aBa pasauuHbIX HATypalbHbIX unciaa N u K. IleTs Hamien HauMeHbIEe
HaTypaJIbHOE YHUCJIO &, KOTOpoe OoJibllie N U MpH YMHOKEHMH Ha N Ja€T KBaapar
HaTypaJbHOro 4uciia. Bacs Halien HauMeEHbIlee HaTypaibHOe 4ucio b, xoropoe
oounbiie K v mpu ymMHOKeHHH Ha K 1aéT kBagpar HaTypaibHOro dyrcia. OKa3aioch, 4To
yrcia a u b oTangaroTcs poBHO B 4 pasa. Jlokaxkute, 4To yncia N v K OTaudaroTcs He
MEHee, 4eM B 4 pasza.

6. [lers Braiine ot Bacu 3ammcan Ha Oymaxkke B psag 3000 HaTypalbHBIX YHCEN. 3a
OJIUH Borpoc Bacs MoxkeT y3HaTh 1160 cymMMy 001X 2017 CTOSIIUX MOAPS YHCEIT,
1160 cymmy 00X 2107 crosimux moapsa uucen. Beerna nmu Bacst HeckobkuMu
TaKUMH BOIIPOCAMHU CMOKET yY3HATh CyMMY BceX HanucaHHbiX [leTei uncen?

7. JlokaxuTe, 4TO CYIIECTBYeT OCCKOHEYHO MHOIO IMap Pa3JHYHBIX PAalMOHATBHBIX
1., 1

gpucen (@, b) Takux, uto (a+ E) =b+—. (Huco Ha3pIBaeTCSA pallMOHAILHBIM, €CIIH
a

€ro MOKHO MPEJICTaBUTh B BUJIC IPOOU C IETBIMU YHCIUTEIIEM U 3HAMEHATEIIEM ).

8. Moxno mu ormetuth 1000 knetok kBaapata 60x60 Takum 00pa3oM, YTOOBI Mpu
a000M pazoueHun 3toro kBaapara Ha 1200 TpEXKIETOUHBIX YIOJKOB B KaXKIbIH
YTOJIOK MOMaaaio He 00j1ee 0qHON OTMEUECHHOM KICTKH?
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MATEMATHUYECKHUMT BOM Ne4. 08.12.2017

I'PYIHIIA «CTAPT»: BBICIIAS JIMT'A, BOU 3A 5-8 MECTA, IIEPBASL
JIMTA

1. Yucno A, e kpatdoe 10, coctout u3 N uudp, a uncio B nmomydeno uz yucna A
nepecTaHoBKoM Beex nudp B oo6patHom nopsiake. [Ipu kakux N HalAeTCs TaKOe YUCIIO
A, 4T0 AecsATUYHAs 3anuch yuciaa A+B coOCTOUT TOJIBKO U3 HEUETHBIX [UGP?

2. B ctpane 250 ropoaoB, 00bIe ABA TOpojia COSAUHEHBI JOPOroi. Jlokaxxurte, 4To
MO>KHO TaK BBECTHM Ha BCEX JOPOTax OJHOCTOPOHHEE JBWKCHHUE, YTO JJIS KaXKIO0TO
ropojia pa3HoOCTh MEXIY KOJWYECTBOM BXOJSIINX B HEr0 JOPOT M KOJIUYECTBOM
BBIXOJIAIINUX W3 HETO AOPOT OyAET IeIuThCs Ha 3.

3. Ilo kpyry pacnonoxenbl 100 Touek. Kaxxnmas coenvHeHa OTpe3KaMu C JABYMs
COCEJTHUMHU, a TAKXK€ C LIGHTPOM Kpyra, o0pazys Takum odpazom 200 otpe3koB u 100
TPEYroibHUKOB. Kaxkiblii U3 0Tpe3KoB MOKpacuid B oauH U3 N [IBETOB Tak, 4TO HET
HU OJIHOT'O TPEYTOJbHUKA, BCE CTOPOHBI KOTOPOIO MOKPAIICHBI B Pa3JIMYHbIE IBETA.
[Tpu kakoMm HamOombIeM N Takoe BO3MOKHO?

4. B xaxmon kietke mocku 10x11 aexur 9 cocmcok. JIBa kora: Ilomocatuk u
Bosocatuk — wWrparT B UTrpy IO CIEAYIOIIUM MpaBUjiaM. 3a OJWH XOJ MOXHO
BBIOpATh B TAOJIMIIE CTPOKY WJIM CTOJIOEI, B KaXKJOM KJIETKE KOTOPOTO €CTh XOTS Obl
OJIHa COCHCKA, M U3 BCEX 3THUX KIIETOK ChECTh MO OJIHOM cocucke. [IpourpsiBaet He
uMerImi xona, HaunHaeT [lonocatuk. Kakoi KOT BeIMIpaeT nmpu NpaBuiIbHON Urpe?

5. Jlansl 1Ba HaTypasbHBIX unciia N u K. [lets Haren HanMeHbIIee HaTypalbHOE YUCIIO
a, KOTopoe 0oJIbIIIE N ¥ TIPU YMHOKEHUU Ha N 1a€T KBaJpaT HATypabHOTO uncia. Bacs
Hallle)l HAMMEHbIIIee HaTypajabHOe unciio b, koropoe GoJbiie K v mpr yMHOKEHHHU Ha
K maér kBaapaT HaTypaipHOTro uncia. Oka3anock, 4To yucia a u b pasHbl. JJokaxure,
4TO yKciia N ¥ K paBHBI.

6. Ilers BTaiine ot Bacu 3anucan Ha 6ymaxkke B psan 20 HaTypadbHBIX YUCEI. 3a OJIUH
Bonpoc Bacst MoxeT y3HaTh JIMOO cyMMy JIF0ObIX 13 cTOALIMX MOApPsiA Yucen, Tu00
cyMMmy Jt0ObIX 17 crosiimux noapsn yucen. Beerna nu Bacsi HeCKOIbKUMU TaKUMU
BOIIPOCAaMHU CMOXKET y3HaTh CyMMY BceX HamucaHHbIX [lerelt yncen?

7. JIokaxxuTe, 4YTO CYIIECTBYET OECKOHEYHO MHOIO Tap Pa3jIMUHbIX PallMOHAIbHBIX

1 1
yucen (a, b) Takux, uto a+— =b+ =. (Hucmo Ha3bIBaeTCS PalMOHAIBHBIM, €CIIH €TO0
a

MOKHO MPEICTaBUTh B BUJIE APOOH C IETBIMU YUCIUTEIIEM U 3HAMEHATEIIEM ).

8. Moxuo mu ormetuth 1000 kieTok kBaapata 60x60 TakuM 00pa3oM, YTOOBI MpU
a000M pazoueHun 3toro kBaapara Ha 1200 TpEXKIETOUHBIX YIOJKOB B KaXKIbIH
YTOJIOK TIONaAaio He 0oJiee OJHOM OTMEUEHHON KIICTKHU?
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MATEMATHYECKHUU BOM Ne4. 08.12.2017
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. Yucno A, ve kpatHoe 10, coctout u3 17 uudp, a yucno B nonyueno u3z uucna A
nepecTaHOBKOM BceX 1U(dp B 00paTHOM mopsiake. Morio Jin oka3arbCesi, YTO JeCATUYHAS
3anuch yuciaa A+B coctout Tosbko U3 HeUeTHBIX 1U(p?

2. JlaHbl 4yeThIpe pa3IMYHBIX HATypajbHBIX uuciia. M3BeCTHO, 4TO Kakue-TO TPU U3
IIECTH TOMAapHBIX CyMM A3TUX uucen paBHel 11, 21 u 31. Haiigure HanmeHblee
3HaYEHUE, KOTOPOE MOKET MPUHUMATh CyMMa YEThIPEX TAKUX YUCET.

3. Tlo xpyry pacnonoxensl 100 Touek. Kaxkmas coegmHeHa OTpe3KaMU C JIBYMsI
COCETHUMHU, a TaKXke C IIEHTPOM Kpyra, oOpasyst TakuMm odpazom 200 orpeskoB u 100
TPEyTroJbHUKOB. Kaxplil U3 0Tpe3KOB MoKpacuiu B oAuH U3 N IBETOB Tak, 4TO HET HU
OJIHOTO TPEYrOJIbHUKA, BCE CTOPOHBI KOTOPOr0 MOKpalIEHbl B pa3inyHble 1BeTa. [Ipu
kakoM HaubOombieM N Takoe BO3MOKHO?

4. B kaxxaoi kinetke gocku 4x6 nexut 100 cocucok. [IBa kota: [lonocatuk u Bonocatuk
— WUTParoT B UTPY MO CIAETYIONIUM IIpaBUiiaM. 3a OJMH X0/ MOKHO BhIOpaTh B TaOJIHIIE
CTPOKY WJIM CTOJIOEII, B K&KJION KJIETKE KOTOPOTO €CTh XOTs OBl OJTHA COCHUCKA, U U3 BCEX
ATUX KIIETOK CHECTH MO OJHOU cocucke. [IpourpsiBaetr He uMeromuii xona. Kakon kot
BBIMTPAET MIPU MPABHIIBHOUN UTpe?

5. EnuHuuHblil KBagpar pa3OUT HA TPSIMOYTOJIBHUKH, CyMMa TMEPUMETPOB KOTOPBIX
paBHa a. J[okaxuTe, 4TO €ro MOKHO Pa30UTh HA MPSMOYTOJILHUKH, CyMMa IEPUMETPOB
KOTOpBIX paBHa a+>d.

6. JIBa muparta urpayii B KapThl Ha 30JI0Thie MOHETHI. [IpourpaBmmii B urpe oTaaBal
4acTh CBOMX MOHET BhIMTpaBiiemMy. CHayasa nepBbiil IPOUTrpasi MOJOBUHY CBOMX MOHET
¥ oTjan ux Bropomy. [loTom BTOpO# mpourpan MmojaoBUHY CBOMX MOHET M OTHAN UX
NEPBOMY, TOTOM CHOBA MEPBBIA MPOUrpaj MOJOBHHY CBOMX MOHET. B pesynbrare y
NepBOro okazajnock 19 Moner, a y Broporo 43. CKOJIbKO MOHET ObLIO y KaXJI0T0 mupara
110 Hayajia urpbl’?

7. Ilers BraitHe ot Bacu 3anucan Ha Oymaxkke B psii 205 HaTypaidbHBIX 4Kcell. 3a OJIUH
Bornpoc Bacsa moxer y3Hath 1100 cymmy Jt00bix 100 cTosimmx moapsig 4ucel, Judo
cymmy 006X 111 crosmux moapsia uucen. Beerna au Bacs HECKOIBKMMHU TaKUMU
BOIIPOCAMU CMOKET y3HATh CYMMY BCEX HanmucaHHbIX [lereit uncen?

8. MoxHO /1 Ha KJIeT4aTol OyMare HapucoBaTh IO JIMHHUSIM CETKH 8
KOHTYpPOB KBaJpaTOB, YTOOBI MOJYyYWJIACh KBaJpaTHas Kieryaras
pemérka 5x5, nuzoopaxénnas cripaBa? (KOHTYpbl MOTYT UMETh pa3HbIe
pa3sMepbl, TMEpPECEeKaTbCsl, a OTIECIbHBIE 3BCHbS PCIIETKH —
MPUHAJICKATH IBYM WM OOJIBIIIEMY YHUCTy KOHTYPOB.)
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MATEMATHYECKHUU BOM Ne4. 08.12.2017
I'PYIIIIA «CTAPT», TPETDBS JIMT'A

1. Kaxxzplii 101 KOMUCCHS IO KJIIMMATY 3asiBIISIET, YTO CpEeAHEr010Bast TeMIlepaTypa
Ha 3eMJIe BhIIIIE, YEM TPU I'ojia Ha3ad, HO MEHbIIIE YeM CTO JIeT Hazal. CKOIBKO JIeT
MIOJIPSIJT ATO 3asBJICHUE MOXKET OBITh IIpaBa0i?

2. JIBa mupara urpajad B KapThl Ha 30JI0Thle MOHETHI. IIpourpaBiiuii B urpe
OTJaBajl 4YacThb CBOMX MOHET BbMrpaBimieMy. CHaydajia TEPBBIM MPOUTPa
IIOJIOBUHY CBOMX MOHET Y OTJIaJ]l UX BTOpoMy. [I0TOM BTOpOM mpourpai mojIOBUHY
CBOMX MOHET W OTJAJI UX MEPBOMY, MOTOM CHOBA IMEPBBIA MPOUTPAT MOJIOBUHY
CBOMX MOHET. B pe3ynbrare y mepBoro oxkaszajioch 19 Moner, a y Broporo 43.
CKOJIbKO MOHET OBLIIO y KaXKJIOr0 MUpaTa A0 Havaia Urpbl?

3. MOXHO 71 Ha KJIeT4yaToi Oymare HapucoBaTh IO JUHUSIM CETKU
8 KOHTYpPOB KBaJIpaTOB, YTOOBI MOJyYHJIACh KBaJIpaTHAs KJIeT4aras
pemérka 5x5, uzobpaxkénHas cnpaa? (KoHTypbl MOTyT UMETh
pa3HbIC pa3MeEpPhI, MEPECEKATHCS, & OTACIIbHBIC 3BEHbS] PEIIETKH —
MPUHAJICKATH IBYM WM OOJIBIIIEMY YHUCITY KOHTYPOB.)

4. B kaxxgoi kietke mocku 10x10 mexut o 100 cocucok. /Ba kota

[Tonocatuk u BonmocaTuk urpatoT B UTPpy 10 CIASAYIOIIUM MpaBUiiaM. 3a OJUH X0/
MOYHO BBIOpATh B TAOJIMIIE CTPOKY WJIM CTOJIOEI, B KAXKA0M KIETKE KOTOPOIO €CTh
XOTs1 OBl OJTHA COCHCKa, M M3 BCEX ATUX KIETOK ChECTh MO OJIHOM COCHCKE.
Haunnaer Ilomocartuk. IlpourpeiBacTt He umerommui xona. Kakonh KOT mumeer
BBIUTPHIIIHYIO CTPATETHIO?

5. Moxno i otMeTuTh 1000 KJ1eTok KiieTdyaTroro kBaapara 63x63 Takum 06pa3om,
yTOOBI MpHU JIFOOOM Pa30MEHHM 3TOr0 KBajpaTa Ha TPEXKIECTOYHBIE YTOJIKU B
KaK/IbIM YTOJIOK IOIa1aio He 00Jiee OTHOM OTMEUYEHHOM KIIETKU?

6. ITo kpyry pacnosoxensl 100 Touek. Kaxnas coenrHeHa oTpe3kamu ¢ AByMs
COCEJHUMH, a TaKXKe C IIEHTPOM Kpyra, o0pa3ys TakuM odpazom 200 oTpe3KOB U
100 TpeyronpaukoB. Kaxapiii u3 oTpe3koB Mokpacwid B ouH u3 N 1IBETOB Tak,
YTO HET HHU OJIHOTO TPEYroJIbHUKAa, BCE CTOPOHBI KOTOPOTO MOKpAIlEHbl B
paznuunbie BeTa. [Ipu kakom HanbombeiieM N Takoe BO3MOXKHO?

/. EMMHUYHBIN KBaJpaT pa30UT HA PSIMOYTOJILHUKH, CyMMa TIEPUMETPOB KOTOPBIX
paBHa a. Jlokaxxkure, 4TO €ro MOXXHO pa3OWTh HAa NPSIMOYTOJHLHUKH, CyMMa
NEPUMETPOB KOTOPHIX paBHa a+10.

8. 30 BBIMYCKHUKOB cHaBaiud TecT Mo martemaruke. CpemHuii Oania TexX, KTO
YCHENTHO MPOIEN TecCTUpoBaHue — 84 0asuia, a TeX, KTO MPOBAINI UCTIBITAHUS —
60 OaymtoB. CpenHuii 6amn Bcex caaromux coctaBui 80 6amnoB. CKOJIBKO BCETO
UCIIBITYEMBIX YCIICIIHO MPOIUIN TECTUPOBaHUE?



