XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKUHU BOM Ne2. 1.12.2015
CTAPHIASA I'PYIIITIA, BBICIIHASA JIMTA

1. B tpeyronsanke ABC c octpeimu yrimamu B u C mposenena Beicota AD. buccekTpucsr
octpeix yrioB B m C tpeyronmpauka ABC mepecekator Bbicory AD B Toukax E u F
cooTBeTCTBeHHO. JlokaxkuTte, uto eciau BE = CF, To Tpeyroasauk ABC paBHOOEIpEHHBIH.

2. Llenple yncaa X M Y TAKOBBI, YTO X°—2Xy+Yy?>~5X+7y m X>-3Xy+2y>+x-y nenarca Ha 17.
Joxaxwure, uto Xy—12x+15y taxxe aenurcs Ha 17.

3. Ackenmym — 3TO durypa | , & 0eckeHmym — purypa | . IloBopaunBaTh ©
NEPEeBOPAYMBATh ACKEHTYMbl W JECKEHTyMbl 3amnpemeHo. M3 2017 ackeHTyMOB u N
JIECKEHTYMOB COOpaIi HEKOTOPYIO KJIeTuaTyto Gurypy. MoskeT i 0Ka3aThCsl, 4To 3Ta Gurypa
pa3ouBaetcst Ha 2015 ackeHTyMOB U N+2 neckeHTyma?

4, Han Ttpeyromsauk ABC. WM3Bectno, uro LACB=76°, ZABC =33°. Touka D —
nepecedyeHne OuccekTpuchl yria C u cepeaunHoro neprnenaukyisipa Kk AC. Jlokaxure, 4To
2CD < BC.

5. HeorpunarenbHbie yuciaa X W Y YIOBJICTBOPAIOT ycioBuio X+Yy < 1. JlokaxuTe, 4TO
12xy < 4x(1-y)+9y(1-x).

6. laHo OeckOHEYHOE MHOXKECTBO HATypajbHBIX uucell. JlokaxuTe, YTO U3 HEro MOXKHO
BBIOpaTh OECKOHEYHOE MOIMHOKECTBO YHCEN TaKUX, YTO Kak cyMma JoObix 2015, tak u
cymMma Jo0bix 2017 BbIOpaHHBIX uuces OyaeTr cocTaBHbIM uuciioM. (Hamomunaem, 4to B
MHOYECTBE BCE JIEMEHTHI JOJKHBI OBITh PA3JIMYHbI).

7. Jansl 4n HatypanbHbIX yrcen (N > 10), He mpeBoCXoAMmuX 6N (KaX10e YUCIIO BCTPedaeTcst
He OoJiee oHOTO pasza). Kakoe HanboJbIliee KOJIMISCTBO Pa3IMUHBIX TIap YMced a U b Takux,
9TO @ AeNUTCS Ha D, MOKHO rapaHTUPOBAHHO BBHIOpATh U3 ATOTO Habopa uncel (pa3Hbie Maphl
MOTYT UMETh 001LIee YUCIIO0)?

8. Ha nocke namucansl yuchia 1, 2, ..., 2015. Ilets u Bacs urpatot B urpy. OHM 10 odepenu
(maumHaet IleTs) BeIUEpKUBarOT 3TH yncia. ToT, mociie Xo/1a KOTOPOTo YKclia, OCTaBIIHEeCs Ha
JIOCKE, BIIEPBBIC OyAyT UMETh OOITUI JeIUTeb, OTIIMYHBIA OT SIUHMIILI, Mpourpait. Eciu Ha
JIOCKE OCTAHETCA TOJIbKO €IMHUIIA, TO UTPA CUUTACTCS 3aKOHUYMBIIEHCS BHUYBIO, & €CJIU OJIHO
yucao, Oomapiiee 1, TO TOT, KTO ero mojy4wi, mpourpan. KakoB OyaeT pesynbTaT INpu
MIPaBUJIBHOM UTpe 000MX MaJbUYUKOB?



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKHUUW BOM Ne2. 1.12.2015
CTAPUIAS TPYIIIA, TIEPBAS JINTA

1. B tpeyronsuuke ABC c octpeimu yrinamu B u C mposenena Beicota AD. buccektpuchl
octpeix yriaoB B u C tpeyromsauka ABC mepecekatror Beicory AD B Toukax E m F
cootBeTcTBeHHO. JlokaxuTte, uto eciiu BE = CF, To Tpeyronsunk ABC paBHOOEAPEHHBIN.

2. Lenble uncna X M Y TAKOBBI, YTO X2—2Xy+Yy?>-5X+7y m X>-3Xy+2y*+x-y nenarca na 17.
JlokaxwuTte, uto Xy—12x+15y Takke nenurcst Ha 17.

3. Ackenmym — 310 purypa | , & deckenmym — GuUrypa | . TloBopauuBaTh u
NEepPeBOPAYNBATh ACKEHTYMbI M JIECKEHTYMbI 3ampeiieHo. CyliecTByeT JId Ha KJIeT4aTon
IJIOCKOCTH (urypa, KoTopas pa3z0OuBacTcs Kak Ha 1968 ackeHTymMoB, Tak W Ha 1968
JIECKEHTYMOB?

4. Han tpeyronsuuk ABC. WsBectno, uro ZACB=76°, ZABC =33°. Touka D —
nepecedeHne OnccekTpuchl yria C u cepeauaHoro neprneHaukyisipa k AC. Jlokaxkure, 9To
2CD < BC.

5. HeorpunarenbHbie 4yuciaa X W Y YIOBJICTBOPAIOT ycioBuio X+Yy < 1. JlokaxuTe, 4TO
12xy < 4x(1-y)+9y(1-x).

6. Jlan OeckoHeuHbIN HAOOP pa3IUYHBIX HATYpPaJIbHBIX Yyucel. JJoKaXXuTe, YTO U3 HETO MOKHO
BbIOpaTh OECKOHEUHOE KOJIMYECTBO YUCEIN TakK, 4TOObI cymma Jt00bix 2015 BEIOpaHHBIX YUCE
ObLIa COCTABHBIM YHCIIOM.

7. lanbl 4n HaTypanbHbIX yrcel (N > 10), He mpeBOCXOaAIINX 6N (Kax10€ YUCIIO BCTPEYaeTCs
He OoJiee oHOTO pasza). Kakoe HanboJibIee KOJIMYSCTBO Pa3IMUHBIX Hap Ykced a U b Takux,
4TO @ AeIUTCs Ha b, MOXKHO rapaHTHPOBAHHO BBIOpATh M3 3TOro Habopa yrces (pa3HbIe Maphbl
MOTYT UMETh 00111ee YnCIio)?

8. Ha nmocke manmcansl uncna 1, 2, ..., 2015. Ilets u Bacs urpatot B urpy. OHu mo ouepeau
(nauunaer IleTs) BBIUEPKUBAIOT 3TH uKciia. TOT, Mocie xo/1a KOTOPOTO YKCia, OCTaBLUIMECS Ha
JOCKE, BIIEpBbIE OYyT UMETh OOLUI EIUTElb, OTIIMYHBIN OT €IUHUILIbI, Tpourpai. Ecnu Ha
JIOCKE OCTAHETCS TOJIBKO €MHHULIA, TO UTPA CYUTAETCS 3aKOHUYMBILENCS BHUYBIO, 4 €CJIM OJTHO
yucio, Oospuiee 1, TO TOT, KTO €ro moiy4ywi, npourpai. KakoB Oyner pes3ynbrar mpu
paBUIBLHON UTpe 000MX MATbYMKOB?
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MATEMATHYECKHUUW BOM Ne2. 1.12.2015
CTAPIIAS TPYIIIIA, BTOPAS JIUTA

1. Han tpeyronmpuuk ABC. WszBectno, uto LACB =76°, ZABC =33°. Touka D —
nepecedenne ouccekrpucsl yria C u cepenunnoro neprenaukymnsipa k AC. Jlokaxute, 4To
2CD < BC.

2. Llenple yncaa X M Y TAKOBBI, YTO X°—2Xy+Y?~5X+7y m X>-3Xy+2y>+x-y nenarca Ha 17.
Joxaxwure, uto Xy—12x+15y Taxxe aenurcs Ha 17.

3. Ackenmym — 3TO durypa | , & 0eckeHmym — purypa | . IloBopaunBaTh ©
NepEeBOPAYNBATh ACKEHTYMBI M JIECKEHTYMBI 3ampernieHo. CyliecTByeT Jid Ha KJIeT4aToi
IUIOCKOCTH (urypa, Kotopas pa3ouBaercs kak Ha 999 ackentymoB, Tak u Ha 999
JNECKEHTYMOB?

4. B tynoyroiasHoM TpeyronpHuke ABC croponst AB u AC pasabl. Touka M cummeTpudHa
Touke A oTHOcuTenbHO Touku C, a mpsamas AB mepecekaeT cepeIuHHBIN MEePIeHIUKYIAP K
AM B Touke P. Oxkazanoce, uro mpsmas PM mnepnennukymspua BC. Jokaxure, 49TO
TpeyroyibHUK APM paBHOCTOPOHHMIA.

5. HeorpunarenpHbie yuciaa X W Y YIOBJICTBOPAIOT ycioBuio X+Yy < 1. JlokaxuTe, 4TO
8xy < 5x(1-x)+5y(1-y).

6. Jlan HaGop u3 1526 pa3inuuHBIX HATYpaJIbHBIX Yucelsl. J[OKaXHTe, YTO U3 HEro MOXKHO
BbIOpaTh 300 ymcen Tak, 4TOOBI CyMMa JIFOOBIX TISITH BBHIOPAHHBIX YHCEN ObljIa COCTABHBIM
YHUCJIOM.

7. Pemute ypaBHEHUE 1 X :

1 N 1 36

1 N 1 1 N 1
11 11 1 1 11

_|_7
X 2 X 2 X 2 x 2

8. Ha mocke manucansl yucia 1, 2, ..., 2015. Ilers u Bacs urpatot B urpy. OHu 110 ouepenu
(nauunaer IleTs) BBIUEPKUBAIOT 3TH uKciia. TOT, Mocie Xxo/1a KOTOPOTO YKCia, OCTaBLIIMECS Ha
JIOCKE, BIIEpPBbIE OYyT UMETh OOLLUI EIUTElb, OTIIMYHBIN OT eIUHUILIbI, Tpourpai. Ecnu Ha
JIOCKE OCTAHETCS TOJBKO €IMHUIIA, TO UTPA CUUTAETCS 3aKOHUYMBIIEICS BHUYBIO, & €CIIU OJTHO
yucio, Oonpuiee 1, To TOT, KTO ero moiyuyui, npourpain. KakoB Oymer pesynbrar npu
NpaBUIBLHON UTpe 000MX MaTbYUKOB?
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MATEMATHYECKUU BOM Ne2. 1.12.2015
MJIAJIITASA I'PYIIIA, BBICIIHAS JIUTA

1. lanbl 4n HaTypasibHBIX ynce (N > 10), He mpeBocXoAAIuX 6N (KaX10€ YUCI0 BCTpeUuaeTcs
He OoJiee oHOTO pasza). Kakoe HanboJibliee KOJIMYSCTBO PAa3IMUHBIX Hap Yuces a U b Takux,
4TO @ JCIUTCS Ha b, MOXKHO rapaHTHPOBAHHO BBHIOpPATh U3 ATOr0 Habopa Yucel (pa3Hbie Maphbl
MOT'YT UMETh 00111e€ YHCII0)?

2. Bacst BBINMMCBIBAET HA JOCKY B MOPSIKE BO3pACTaHUS BCE YHCIIA, SBIISIONIAECS CTEIICHIMU
TPOMKH, a TAK)KE CyMMaMH pa3JIMuHbIX cTeneHel Tporku: 1; 3;4;9; 10; 12; 13; 27; 28; 30; 31,
... . Kakoe uucno y Bacu na 2050 mecre?

3. HaiiguTe Bee maphbl HATYpaIbHBIX YHCEN X U Y, JUIS KOTOPBIX Xy>+7 menurcs Ha X2y+X.

4. B xBagpate 11x11 ormerunu y€tHoe ymucio kiaeTok. Okazaioch, 4ToO B JOOOM KBajpaTe
2x2 TakKe OTMEUEHO YE€THOE YHCIIO KIETOK. JlokakuTe, 4TO Ha KaKIOW M3 TJIaBHBIX
JMaroHajiei 00JbIIOro KBajapaTa OTMEUEHO YETHOE YHUCIIO KIIETOK.

5. Ilo xpyry paccrapieHo 2015 MoI0KUTENBHBIX YHCEN TAKUM 00pa30M, 4TO Ka)JA0€ YHCIIO
PaBHO POU3BEACHUIO COCETHUX. YeMy MOKET ObITh paBHAa CyMMa BCEX ITHX YUCEIN?

6. Ha mocke manmcansl uncia 1, 2, ..., 2015. Ilets u Bacs urpatot B urpy. OHu mo ouepeau
(HaumHaert [leTs) BBIYEPKUBAIOT AT yKciia. TOT, HOCe X01a KOTOPOT'o YUCIIa, OCTaBLUIMECS Ha
JIOCKe, BIEPBbIE OYAYT UMETh OOIIMM 1€IUTENb, OTIMYHBIN OT eAUHMILIBI, npourpai. Eciu Ha
JIOCKE OCTAHETCS TOJIBKO €UHHUIIA, TO UT'PA CYUTAETCS 3aKOHUYMBILENCSA BHUYBIO, 4 €CJIM OJTHO
yuciao, Oomnpiiee 1, To TOT, KTO ero moxyuws, npourpai. KaxoB Oyaer pesynbTaT mnpu
IPAaBUJIBHOM Urpe 000MX MaIbuuKOB?

7. Haliqure HauMeHbIIEE HaTypaldbHOE @, A KoToporo Hepasencrso (n!)Z-a" > (2n)!
CIPaBEIUBO MIPH BCEX HATYPAIbHBIX N,

8. Jlam tpeyrompauk ABC. WM3BectHo, uro ZACB=76°, ZABC =33°. Touka D —
nepecedenne Ouccektpuchl yria C u cepeaunHoro neprenaukyisipa Kk AC. Jlokaxure, 4To
2CD < BC.



XLVI YPAJIbCKHUI TYPHUP FOHBIX MATEMATHUKOB. EKATEPUHBYPT, 28.11-04.12.2015

MATEMATHYECKUHU BOM Ne2. 1.12.2015
MJIAJIHIAS I'PYIIIIA, IIEPBAS JIMT'A

1. Jlan 6eckoHe4HbIH HAOOP pa3IMYHBIX HATYpaIbHbIX YUCe. JJOKaXHUTE, YTO U3 HEr0 MOKHO
BBIOpaTh OECKOHEYHOE KOJIMYECTBO YHUCEI TaK, YTOO0BI cymMa JitoObIx 2015 BeIOpaHHBIX Yncen
OblJ1a COCTaBHBIM YHCIIOM U cyMMa JTF00bIX 2017 BEIOpaHHBIX YKCell Oblila COCTABHBIM YHCIIOM.

2. lllkonpHUK Hamucan oJUMIMany U3 5 3a1ad U 3a Kakayro noiayyun ot 0 go 7 6amtos. Ho
OH HE TOBOPUT CBOM Oauibl, M pPYKOBOAWUTENb XO4eT HUX yraaarb. OH NHIIET
HOCJIE0BATEIBHOCTD U3 IISITH OLICHOK, a IIKOJIBHUK OTBEYAET, IPAB/IA JIU, YTO KaXKJIbIi U3 €ro
0ayIoB HE MEHBIIIE COOTBETCTBYIOIIErO HamucanHoro. Kak 3a 15 BompocoB oTragath 6amib
IIKOJbHUKA?

3. HaiiguTe Bee maphbl HATYpaIbHBIX YHCEN X U Y, JUIS KOTOPBIX Xy>+7 Henurcs Ha X2y+X.

4. B kBagpare 11x11 ormernnn ué€tHoe unciio kiaeTok. Okas3anock, 4To B J0OOM KBajapate
2x2 TakKe OTMEUEHO YE€THOE YHCIIO KIETOK. JlokakuTe, 4TO Ha KaKAOW M3 TJIaBHBIX
JMaroHajiei 00JbIIOro KBajapaTa OTMEUEHO YETHOE YHUCIIO KIIETOK.

5. Ilo xpyry paccraBneHo 2015 MoI0KUTENBHBIX YHCET TAKUM 00pa3oM, UTO KaXKJ10€ YHCIIO
PaBHO IPOU3BEACHUIO COCETHUX. YeMy MOKET ObITh paBHAa CyMMa BCEX ITHX YUCEIN?

6. Ha mocke manmcansl uncia 1, 2, ..., 2015. Ilets u Bacs urpatot B urpy. OHu mo ouepenu
(Haumnaert IleTs) BBIUEPKUBAIOT ATH YyKcia. ToT, mociae X0a KOTOPOro Yhciia, OCTaBIIMECS Ha
JIOCKe, BIEPBbIE OyAYT UMETh OOIIMM 1€IUTENb, OTIMYHBIN OT eAUHMILIBI, Npourpai. Eciu Ha
JIOCKE OCTAHETCS TOJIBKO €UHHUILIA, TO UT'PA CYUTACTCS 3aKOHUMBIICHCSA BHUYBIO, 4 €CJIM OJTHO
yucno, Oompiiee 1, To TOT, KTO ero moxyuws, npourpan. KaxoB Oyaer pesynpTaT mnpu
IPAaBWJIBHON Urpe 000MX MaIbuuKOB?

7. Haliqure HauMeHbIIEE HaTypaldbHOE @, A KoToporo Hepasenctso (n!)2-a"> (2n)!
CIPaBEIUBO IIPH BCEX HATYPAIbHBIX N,

8. Jlam tpeyrompauk ABC. WM3BectHo, uro ZACB=76°, ZABC =33°. Touka D —
nepeceduenne Ouccektpuchl yria C u cepeaunHoro neprnenaukyisipa k AC. Jlokaxure, 4To
2CD < BC.
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MATEMATHYECKUHU BOM Ne2. 1.12.2015
MJUIAJIHIASA I'PYIIIIA, BTOPAS JIUTA

1. Jlan 6eckoHe4HbIH HAOOP pa3IMYHBIX HATYpaIbHbIX YUCe. JJOKaXHUTE, YTO U3 HEr0 MOKHO
BBIOpATh OECKOHEYHOE KOJIMYECTBO YUCEI TaK, YTOO0BI cymma JitoObIx 2015 BIOpaHHBIX Yncen
OblJIa COCTaBHBIM YHUCIIOM.

2. lllkonpHUK Hamucan oJUMIMany U3 5 3a1ad U 3a Kakayro noiayyun ot 0 go 7 6amtos. Ho
OH HE TOBOPUT CBOM Oauibl, M pPYKOBOAWUTENb XO4eT HUX yraaarb. OH NHIIET
MOCJIE0BATEIBHOCTD U3 IISITH OLICHOK, a IIKOJIbHUK OTBEYAET, IIPaB/ia JIU, YTO KaXKJIbIi U3 €ro
0ayIoB HE MEHBIIIE COOTBETCTBYIOIIErO HamucanHoro. Kak 3a 15 BompocoB oTragath 6amib
IIKOJbHUKA?

3. HaiiguTe Bee maphbl HATYpaIbHBIX YHCEN X U Y, JUIS KOTOPBIX Xy>+7 Henurcs Ha X2y+X.

4. Knetku nocku 9x9 packpailieHbl B J1Ba IIBETa TaK, YTO B JIOOOM YTrojKe U3 3 KIETOK eCTh
KJIETKH oOoux IBeToB. OKa3aloch, YTO LBET TPEX YIJIOBBIX KIETOK JIOCKM — YEPHBIM.
Jlokaxxurte, 4TO 4eTBEPTAS YIIJIOBAS KIETKA — TOXKE YEpHASL.

5. ITo kpyry paccraBieHbl 17 MOJOKUTEIBHBIX YMCET TaKHUM 00pa30M, UYTO KaXKJI0€ YHUCIIO
PaBHO MPOU3BENICHUIO cOCeTHUX. UemMy MOKeT ObITh paBHA CyMMa BCEX ITUX YUCEN? YKaKUTe
BCE BO3MOKHOCTH M OOBSICHUTE, TOYEMY JIPYTUX BO3ZMOKHOCTEH HET.

6. Ha nocke Hanmcansl uncina 2,3, ..., 2015. Ilets u Bacs urparot B urpy. OHu 1o ouepenu
(mauunaert IleTs) BBIUEPKUBAIOT 9TU uKciia. TOT, Mocie Xxo/1a KOTOPOTO YKciia, OCTaBIINECS Ha
JIOCKE, BIIEpBbIC OyAyT MMETh OOUIMN NEeNUTEeNb, OTIWYHBIM OT €AUHUIIbI, Ipourpai. B
YaCTHOCTH, IPOUTPHIBAET OCTABUBIIMM OHO YMCi0. KTO BEIMTpBIBAET pH IMIPaBUIBHON Urpe?

7. Noxkaxute HepaBencTso 33°%0-(1000!)3 > 3000! (n! — 5To MpoM3BEAEHNE BCEX HATYPAIBHBIX
qrces, He mpeBocxoasamux N n! =1-2....-n).

8. Ilate wurpokoB Oacker6onpHON KomaHasl SUPER-MEGA-DREAM-TEAM Ha
IPOTSHKEHUHM BCErO MaTya PasHOE YMCIO pa3 MONajald B KOP3MHY M HaOpalu paziIndyHOe
KOJIMYECTBO OYKOB. [Ipy 3TOM yeM MeHbIIIe UTPOK pa3 monall B KOJIbLO, TEM O0JIbILIE OUKOB OH
3apabotas. Kakoe HamMmeHbllee 4YHUCIO OYKOB MoIja 3apadoTaTh KOMaHAa 3a Mary?
[TonpazymeBaeTcs, 4TO 3a KaXKIblii OPOCOK MOXKHO 3apadoTaTh 2 Wi 3 OuKa.
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MATEMATHYECKUHU BOM Ne2. 1.12.2015
MJUIAJIHIASA I'PYIIIIA, TPETHS JIMTA

1. JTan naGop u3 1000 pa3nuyHbIX HaTypalbHBIX 4yuceld. JlokaxkuTe, 4YTO M3 HEro MOKHO
BbIOpaTh 100 yucen Tak, 4TOOBI CymMMa JIFOOBIX JAEBATH BIOPAHHBIX YKCEl Oblla COCTaBHBIM
YHUCJIOM.

2. lllkonpHUK Hamucan oJUMIMany U3 5 3a1ad U 3a Kakayro noiayyun ot 0 go 7 6amtos. Ho
OH HE TOBOPUT CBOM Oauibl, M pPYKOBOAWUTENb XO4eT HUX yraaarb. OH NHIIET
MOCJIE0BATEIBHOCTD U3 IISITH OLICHOK, @ IIKOJIBHUK OTBEYAET, IPaB/ia JId, YTO KaXKJIbIi U3 €ro
0ayIoB HE MEHBIIIE COOTBETCTBYIOIIEro HanmucanHoro. Kak 3a 15 BompocoB oTragath 6amib
IIKOJbHUKA?

3. HalimuTe HanMeHbIIee YMCII0, COCTOAIISE U3 YETHIPEX CIUHMUII, YETHIPEX ABOCK U YETHIPEX
TPOEK, KOTOPOE JACNIUTCS Ha 4.

4. B xnetku Tabnuilbel 3x3 paccTaBiieHbl HaTypaibHbIe ynciaa. OKa3aloch, UTO BCE IIECTh CYMM
YHCceJl B CTPOKAxX M CTOJIONAx 3Toi Tabmuibl paznudHbl. Kakum MokeT ObITh HaMMEHbIIIEe
BO3MOYKHOE 3HAYEHHE CYMMBI YHCell BO Bce Tabuuiie?

5. [lo kpyry paccraBieHsl 17 MOJIOXKUTEIBHBIX YHCEN TAKUM OOpa3oM, UYTO KaXKA0€ YUCIIO
PaBHO NMPOU3BEICHUIO COCETHMNX. UeMy MOKET ObITh paBHA CyMMa BCEX 3TUX YUCEN? YKaKUTE
BCE BO3MOYKHOCTH M OOBSICHUTE, IOYEMY IPYTUX BO3ZMOKHOCTEN HET.

6. Knetku mocku 8x8 packpaiieHbsl B YepHBIN U O€TbIid IBETa TaK, 4TO B JJIOOOM YTOJIKE U3 3
KJIETOK €CTh KJIETKH 000MX I[BETOB. CKOJIBKO KJIETOK YEPHOI'O I[BETa MOXKET OKa3aThCs?

7. Nokaxkute HepaBeHcTBo 220%0.(1000!)% > 2000! (n! — 5To MpoU3BEAEHUE BCEX HATYPAIBHBIX
qucell, He mpeBocxosanmx N: Nl =1.2-...-n).

8. Ilare wurpokoB Oacker6onpHOM KoMaHael SUPER-MEGA-DREAM-TEAM Ha
MPOTSHKEHUH BCETO MaTdya pa3HOE YMCIO pa3 Momafand B KOP3WHY W HaOpaau pa3iIudHOe
KOJIMYECTBO OYKOB. [Ipr 3TOM YeM MEHBIIIE UTPOK pa3 Momaj B KOJIBI0, TEM OOJIbIIIE OYKOB OH
3apaboran. Kakoe HamMmeHbIlIee YHCIO OYKOB MOTJIa 3apaboTaTh KOMaHAa 3a MaTd?
[Toapa3zymeBaeTcs, 4To 3a KaKJIbIii OPOCOK MOYKHO 3apaboTaTh 2 Wiu 3 ouka.
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MATEMATHYECKUHU BOM Ne2. 1.12.2015
I'PYIIIIA «CTAPT», BBICIIAS JIUTA

1. B nmoe3ne 50 BaroHoB. B HéM enyT nBa kKoHTpoJ€pa U HecKoJibko "3aireB". KoHTponép
JOBUT "3aif1a", eciii B KaKO-TO MOMEHT OKa3bIBa€TCsl C HUM B OJHOM BaroHe. [loka moesn
€/IeT MEXKy CTAHIMAMU, KaX bl KOHTPOJIEP MPOBEPSIET OJUH BaroH. Ha ocTaHOBKe Kaxabii
"3as11" MOXET BBICKOYHMTH M3 BaroHa W mnepedexaTh B APYroi, HO HE Jayee, YeM Yepe3 JiBa
BaroHa B TPETUH, MOCIE YEero KaxKIbli W3 KOHTPOJIEPOB MEPEXOAUT B COCETHUN BaroH (B
mo0yto ctopoHy). HoBbIx "3aiilieB" Ha OoCTaHOBKax HE BXOJUT. JlOKaXHTe, YTO €ClU MOe3
nenaet 100 ocTaHOBOK, TO 3@ 3TO BPpEMSI KOHTPOJEPHI MOT'YT IEUCTBOBATh TAK, UTO MEPETOBAT
BCEX "3alleB", HE3aBHUCUMO OT TOr0, B KAKMX BaroHax M3HAYaJIbHO OKa3aJIUCh KOHTPOJIEPHI U
"3ainbr".

2. HaiimuTe HauMeHbIIIee YUCIIO, COCTOSIIEE U3 YETHIPEX €AMHUI, YETHIPEX TBOCK, YETBHIPEX
TPOEK U YEeTHIPEX YeTBEPOK, KOTOpOE nenuTcs Ha 16.

3. B kBagpare 11x11 ormeTnnm uétHoe unciio kiaeTok. OKka3anock, 4To B JIOOOM KBajapaTe
2x2 TakKe OTMEUEHO YE€THOE YHCIIO KIETOK. JlokakuTe, 4TO Ha KaKIOW M3 TJIaBHBIX
JaroHaiei 00JbIIOro KBaapaTa OTMEUEHO YETHOE YHUCIIO KIIETOK.

4. ITo kpyry paccrasiieHo 2015 MOJ0KUTENBHBIX YHCEN TAKUM 00pa3oM, UYTO KaXKJ10€ YHCIIO
PaBHO NMPOU3BEACHUIO COCETHUX. UeMy MOKeT ObITh paBHAa CyMMa BCEX 3TUX YUCEN?

5. B xnetku Tabnuiie 3x3 paccTaBlieHbl HATypaibHbIe yrciia. OKa3aloch, YTO BCE MIECTh CYMM
Yyucesl B CTPOKaxX M CTOJIONAX ATOW TaOmuIlbl pa3inudHbl. KakoBO HaWMEHbIIEe BO3MOKHOE
3HAQYEHUE CYyMMBI YK CEN BO Bcel Tadmuie?

6. Ha nocke manmcansl uncia 1, 2, ..., 2015. Ilets u Bacs urpatot B urpy. OHu mo ouepenu
(nauunaert IleTs) BBIUEPKUBAIOT 3TH uKciia. TOT, mocie Xxo/1a KOTOPOTO YKCia, OCTaBLIIMECS Ha
JIOCKE, BIIEpBbIE OYyT UMETh OOLUI E€AUTElb, OTIIMYHBINA OT €IUHUILIbI, Tpourpai. Ecnu Ha
JIOCKE OCTAHETCS TOJIBKO €IMHULIA, TO UTPA CYUTAETCA 3aKOHUYMBIIENCSA BHUYBIO, 4 €CJIM OJTHO
yucio, Oonbuiee 1, TO TOT, KTO ero moiy4wi, npourpai. KakoB OyneTr pesynbrar mpu
IPaBWIBHOM Urpe 000MX MaTbuUKOB?

7. lanb1 4n HatypanbHbIX yrcel (N > 10), He mpeBOCXOaAIINX 6N (KaX10€ YUCII0 BCTPEYaeTCs
He OoJiee oHOTO pasza). Kakoe HanboJibliee KOJIMYECTBO PAa3IMUHBIX Tap Ykcesd a U b Takux,
4TO @ JAeauTCs Ha b, MOKHO rapaHTHPOBAHHO BBHIOpATh U3 3TOr0 Habopa vncel (pa3HbIe Maphbl
MOTYT UMETh 00111ee YnCiio)?

8. lano OeckoHEYHOE MHOXKECTBO HATypajbHBIX uucell. JlokaxuTe, YTO M3 HEro MOXKHO
BBIOpaTh OECKOHEUHOE IMOJMHOMXECTBO YHCENl TaKUX, YTO Kak cymma JiroOwsix 2015, Tak u
cymma Jito0bix 2017 BbIOpaHHBIX uuncesl OyaeTr cocTaBHbBIM uucioM. (Hamomunaem, 4to B
MHOKECTBE BCE DJIEMEHTBI JOJIKHBI ObITh PA3JINYHBI).
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MATEMATHYECKUHU BOM Ne2. 1.12.2015
I'PYIIIIA «CTAPT», IIEPBAS JIMT'A

1. B nmoe3ne 50 BaroHoB. B HéM enyT nBa kKoHTpoJiépa U HECKOJbKo "3aiireB". KoHTponép
JOBUT "3aiina", eciu B KAKOW—TO MOMEHT OKa3bIBAaETCSl ¢ HUM B 0JJHOM BaroHe. [Toka moesn
€/IeT MEXKy CTAHIMAMU, KaX bl KOHTPOJIEP MPOBEPSIET OJUH BaroH. Ha ocTaHOBKe Kaxabii
"3as11" MOXET BBICKOYHMTH M3 BaroHa W rnepedexaTh B APYroi, HO HE Jlajee, 4YeM 4depes3 JiBa
BaroHa B TPETUH, MOCIE YEero KaxKIbli W3 KOHTPOJIEPOB MEPEXOAUT B COCETHUN BaroH (B
mo0yto ctopoHy). HoBbIx "3aiilieB" Ha OoCTaHOBKax HE BXOJUT. JlOKaXHTe, YTO €ClU MOe3
nenaet 100 ocTaHOBOK, TO 3@ 3TO BpEMsI KOHTPOJIEPHI MOTYT I€UCTBOBATh TAK, YTO MEPETOBAT
BCEX "3alleB", HE3aBHUCUMO OT TOr0, B KAKMX BaroHax M3HAYaJIbHO OKa3aJIUCh KOHTPOJIEPHI U
"3ainbr".

2. HalinuTe HaMuMeHBITIEE YHUCII0, COCTOSIIEE U3 TPEX SAUMHUIL, TPEX TBOCK, TPEX TPOEK U TPEX
YETBEPOK, KOTOPOE JICIIUTCS HA 8.

3. B kBagpare 11x11 ormeTnnm uétHoe unciio kiaeTok. OKka3anock, 4To B JIOOOM KBajapaTe
2x2 TakKe OTMEUEHO YE€THOE YHCIIO KIETOK. JlokakuTe, 4TO Ha KaKIOW M3 TJIaBHBIX
JaroHaiei 00JbIIOro KBaapaTa OTMEUEHO YETHOE YHUCIIO KIIETOK.

4. ITo kpyry paccrasiieHo 2015 MOJ0KUTENBHBIX YHCEN TAKUM 00pa3oM, UYTO KaXKJ10€ YHCIIO
PaBHO POU3BEICHUIO COCETHUX. YeMy MOKET ObITh paBHAa CyMMa BCEX 3TUX Uncen? YKaxKuTe
BCE BO3MOXKHOCTH U OOBSCHUTE, MOUEMY JIPYTHUX BO3MOXKHOCTEH HET.

5. B knerku tabauisl 3x3 paccTaBieHbl HaTypalibHble yncia. Oka3anock, 4To Bce 6 cymm
Yyucesl B CTPOKaxX M CTOJIOIAX ATOW TaOmuIlbl pa3inudHbl. KakoBO HauMEHbIIEe BO3MOKHOE
3HAQYEHUE CYyMMBI YK CeN BO Bcel Tabmuie?

6. Ha nocke manmcansl uncna 1, 2, ..., 2015. Ilets u Bacs urpatot B urpy. OHu mo ouepeau
(nauunaer IleTs) BBIUEPKUBAIOT 3TH uKciia. TOT, Mocie Xxo/1a KOTOPOTO YKCia, OCTaBLUIMECS Ha
JOCKE, BIIEpBbIE OYIyT UMETh OOLUI EAUTElb, OTIIMYHBINA OT €IUHUILIbI, Tpourpai. Ecnu Ha
JIOCKE OCTAHETCS TOJIBKO €IMHHUILIA, TO UT'PA CYUTAETCS 3aKOHUYMBILEUCSA BHUYBIO, 4 €CJIM OJTHO
yucio, Oonpuiee 1, TO TOT, KTO ero moiy4wi, npourpai. KakoB Oyner pesynbrar mpu
PaBUJIBHOM Urpe 000MX MaIbuuKOB?

7. Ilarp wrpokoB Oacker6onpHOM KoMaHapl SUPER-MEGA-DREAM-TEAM Ha
OPOTSKEHUHM BCErO0 MaTda pa3HOE YMCIO pa3 MoMajald B KOP3UHY M HaOpalu paziudyHOe
KOJIMYECTBO OUYKOB. [Ipr 3TOM yemM MeHblIIe UTPOK pa3 Monal B KOJIbIO, TEM 00JIbIlIe OYKOB OH
3apaboran. Kakoe HanmMeHbllee YHCIO OYKOB Morja 3apaboTaTb KOMaHAa 3a MaTd?
[TonpazymeBaeTcs, 4TO 3a KaKIblii OPOCOK MOXKHO 3apadoTaTh 2 Wi 3 OuKa.

8. ano muoxectBo u3 10000 HaTypayibHBIX uncell. JlokaKuTe, 4TO U3 HEr0 MOKHO BBIOPATH
100 gucen Tak, 4TO KaKk CyMMa JIFOOBIX TSITH, TaK U CyMMa JIFOOBIX CEMHU BBIOPAHHBIX YUCET
Oyner coctaBHbIM uuciaoM. (HamoMmuHaeM, 4TO B MHOKECTBE BCE DJIEMEHTHI JIOJKHBI OBIThH
Pa3INyHbI).
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MATEMATHYECKUHU BOM Ne2. 1.12.2015
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. B moe3ne 50 BaroHoB. B HéM enyT nBa koHTpoJdépa U HecKojbko "3aiieB". KonTponép
JOBUT "3aiina", eciu B KAKOW—TO MOMEHT OKa3bIBAaETCSl ¢ HUM B 0JJHOM BaroHe. [Toka moesn
€/IeT MEXKy CTAHIMAMU, KaX bl KOHTPOJIEP MPOBEPSIET OJUH BaroH. Ha ocTaHOBKe Kaxabii
"3as11" MOXET BBICKOYMTH M3 BaroHa W mnepedexaTh B APYrod, HO HE Jlajee, 4eM yepe3 JBa
BaroHa B TPETUH, MOCIE YEero KaxKIbli W3 KOHTPOJIEPOB MEPEXOAUT B COCETHUN BaroH (B
mo0yto ctopoHy). HoBbIx "3aiilieB" Ha OoCTaHOBKax HE BXOJUT. JlOKaXHTe, YTO €ClU MOe3
nenaet 100 ocTaHOBOK, TO 3@ 3TO BpeMsI KOHTPOJIEPHI MOTYT I€MCTBOBATh TaK, YTO MEPETOBAT
BCEX "3alleB", HE3aBHUCUMO OT TOr0, B KAKMX BaroHax M3HAYaJIbHO OKa3aJIUCh KOHTPOJIEPHI U
"3ainbr".

2. HalimuTe HamMeHBIIIEe YHUCII0, COCTOSIIEE U3 TPEX SAMHUIL, TPEX TBOCK, TPEX TPOCK U TPEX
YETBEPOK, KOTOPOE JICIIUTCS HA 8.

3. Knetku nocku 9x9 packparieHsl B ABa I[BETa TaK, YTO B JTIOOOM «yTOJIKE» U3 3 KIETOK €CTh
KJIETKU 000uX 11BETOB. OKa3a10Ch, YTO LBET TPEX YIIIOBBIX KIJIETOK JOCKU — YEPHBIA U €CTh
yépHas KJIETKa, COCEHSS 110 CTOPOHE C OJHOM M3 ITUX YIVIOBBIX. JIOKaXuTe, 4TO 4eTBEPTAs
yIJIOBas KJIE€TKa — TOXKE YE€pHasl.

4. Tlo xpyry paccraBieHo 2015 mooXXUTEIbHBIX YUCEN TAKUM 00pa3oM, YTO Ka)J10€ YUCIIO
PaBHO POU3BEICHUIO COCETHUX. YeMy MOKET ObITh paBHAa CyMMa BCEX 3TUX YHUCEN? Y KaKUTe
BCE BO3MOYKHOCTH M OOBSICHUTE, IOYEMY IPYTUX BO3ZMOKHOCTEN HET.

5. B kietku Tabnuiibl 3x3 paccTaBiaeHbl HaTypalibHbIC yrcia. OKka3anock, YTO BCE IECTh CYMM
YuCceJl B CTPOKAX M CTOJIONAX ATOM Tabmuilbl pa3nuuHbl. KakoBO HamMeHbIlee BO3MOKHOE
3Ha4YE€HHE CYMMBI UKcel BO Bcelt Tabmuiie?

6. Ha nocke Hamucansl unucia 2, ..., 2015. Ilets u Bacs urpator B urpy. OHH 110 odepenu
(maumHaet IleTs) Beru€pkuBaroT 3TH yncia. Tor, mocie xoaa KOTOPOTo YKCia, OCTAaBIIAECs Ha
JIOCKE, BIIEPBbIC OYIyT UMETh OOIINN JISTUTEIb, OTIIMYHBIA OT €UHUILIBI, Tpourpaj. Ecim ke
Ha JIOCKE OCTAHETCS TOJIBKO OJHO YMCJIO0, TO UTPa CYUTAETCS 3aKOHYMBIIIENCS BHUUBIO. MOXKeT
nu Bacs He mpourpats?

7. OnMH moKynaTeslb Kylnuji HECKOJIbKO TOBapoB B marasuHe «Bcé€ 3a 36 pyOuneil», a Bropoi
— B MarazuHe «Bc€ 3a 47 pyOsneit». [lepBblif oKymnarenb MOTpaTUI MEHbIIE pyOse, HO
Kyl 0oJibIie ToBapoB. JlokaxxuTe, YTO BMECTE OHU Ky HE MEHee 9 TOBapoOB.

8. lokaxxure, uTo u3 uncen 1, 2, ..., 1000 moxxno BeIOpaTh 100 uncen Tak, 4To CyMMa JTFOOBIX
MATH BRIOPAHHBIX YMCEN OyeT HeUYETHBIM COCTAaBHBIM UHCIIOM.



