XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHKOB. KHMPOB, 17-23.02.2017

MATEMATUUYECKHUU BOU Ne4. 23.02.2017
CTAPIIASA I'PYIHIA, BBICIIIASA JIUTA

1. ITo xpyry crosit N > 10 mycteix Omoaedek. [lepBeim xomom Ilets knaa€r koudery
Ha OJIHO W3 HUX. KaXXIbIM CIEeAYyIOIM X0I0M OH MOJKET TIOJIOKHUTH KOH(ETy MO0 Ha
OJII0JIEYKO, CIEYIOLIEE M0 YaCOBOU CTPEJIKE, JIMOO Ha TPEThE MO YaCOBOM CTPEIKE OT
npenbiayiero. (Tak, ecnu OH MOJIOKUI HA MEPBOE, TO CICAYIOIIUM XOJ0M OH MOXKET
MOJIOKUTHh JIMOO Ha BTOpoe, MO0 Ha 4yerBEéproe.) Kiacte koH(ery B HemycToe
00 1eu KO 3amnpeiieHo. Takke 3arpelieHo Aenarh 4 Xo/1a 0JJHOro Tvma noapsaa. Kakoe
HanOOJIbIIIEE KOJMYECTBO KOH(MET MOKET OKa3aThCs B OJIr0IeUKax?

2. Jlano HeuérHoe npocToe yucio P. st kaxaoro HaryparsHOTO K < p—1 0603HaYUM
qyepe3 ax KOJIMYECTBO HATYpaIbHBIX jJenuTenei uncna Kp+1, 6onbmux K 1 MeHbIIMX P.
Hawnpure aj+ayt...+ap 1.

3. B xaxnoit kierke tabmuiel 29x29 crout 0. Kaxnyro MuHyTY B TaOJHIIe BHIOUPAIOT
KBaJpaT 5x5 KIETOK U MPUOABISIIOT IO €AUHUIIE K YKCIaM BO BCEX €ro Kierkax. [[ns
KaKoTO HanOOoJIbIIEero N MOKHO HaBEpHsIKA CKa3aTh, yTo yepe3 1000 muHyT B TabIMIIe
HAWIYTCSl YeThIpe KIIETKU, EHTPHI KOTOPHIX 00pa3yroT BEPIIUHBI KBajpaTa U TaKue,
YTO CyMMa YHCEJl B 3THX KJeTKaX He MeHbiie N? (CTOpoHBI 3TOTO KBajpaTa HE
00513aTEJIbHO TOJKHBI OBITh TAPAJUIETLHBI CTOPOHAM TaOJIMIIBL. )

4, Kaxnaple aBe U3 77 TOYEK COCAMHEHBI CUHUM WM 3€JIEHBIM OTpe3koM. M3BeCTHO,
41O 77 TOYEK MOKHO XOTS Obl OJHUM CHOCOOOM pa30WTh Ha 7 TPYIIl Tak, YTO B
KaKA0M rpynme JiroOble ABE€ TOUKH COEIMHEHBI 3eJIEHBIM OTpe3KOM. M3BecTHO Takxke,
4TO B JIOOOM TaKOM Pa30OMEHUH Kaxkaasi rpymnmna coaepxuT poBHO 11 Touek. Haiinure
HanOO0JIbIIIEE BO3MOKHOE YUCIIO 3€JIEHBIX OTPE3KOB.

5. B tpaneruu ABCD 60xkoBsie ctopoHbl AB u CD paBabl ocHoBanuto AD. Touku M u
N — cepenunbl otpe3koB AB u BD cootBerctBenHo. Jlokaxute, 4to CN+NM > DM.

6. B uerbipéxyronsuuke ABCD yriwt B u D paBabt 60°. [psimast, napamnensaast CD u
npoxojsias depe3 cepenuny M croponsl AD, nepecekaer cropony BC B touke P.
Touka X nHa mpsmo#t CD TakoBa, uto BX = MX. Jlokaxure, uto AB = BP Torma u

TOJILKO TOr1a, korma ~ZMXB = 60°.

/. CKOJBKO CyHIECTBYET HATypaJllbHbIX uucen N < 1526, Ans KOTOPBIX MOMKHO
nojgo0paTh BEIIECTBEHHBbIE 4ucha X, Y, Z TaK, 4TO \/;+\/§+\/— =1, a 4ywucio

IX4+N 4y +n+z+n —menoe?

8. IlpomsBencHHE MOJOXKHTEIbHBIX yncen a, b, ¢, d paBHo 1. Jlokaxkwure, 4YTO
1 1 1 1

+ + +
a+b+2 b+c+2 c+d+2 d+a+2

<1



XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHKOB. KHMPOB, 17-23.02.2017

MATEMATUUYECKHUU BOU Ne4. 23.02.2017
CTAPIIASA I'PYIHIA, IIEPBASI JIUTA

1. ITo xpyry crosit N > 10 mycteix Omoaedek. [lepBeim xomom Ilets knaa€r koudery
Ha OJIHO W3 HUX. KaXXIbIM CIEeAYyIOIM X0I0M OH MOJKET TIOJIOKHUTH KOH(ETy MO0 Ha
OJII0JIEYKO, CIEYIOLIEE M0 YaCOBOU CTPEJIKE, JIMOO Ha TPEThE MO YaCOBOM CTPEIKE OT
npenbiayiero. (Tak, ecnu OH MOJIOKUI HA MEPBOE, TO CICAYIOIIUM XOJ0M OH MOXKET
MOJIOKUTHh JIMOO Ha BTOpoe, MO0 Ha 4yerBEéproe.) Kiacte koH(ery B HemycToe
00 1eu KO 3amnpeiieHo. Takke 3arpelieHo Aenarh 4 Xo/1a 0JJHOro Tvma noapsaa. Kakoe
HanOOJIbIIIEE KOJMYECTBO KOH(MET MOKET OKa3aThCs B OJIr0IeUKax?

2. Jlano HeuérHoe npocToe yucio P. st kaxaoro HaryparsHOTO K < p—1 0603HaYUM
qyepe3 ax KOJIMYECTBO HATYpaIbHBIX jJenuTenei uncna Kp+1, 6onbmux K 1 MeHbIIMX P.
Hawnpure aj+ayt...+ap 1.

3. B xaxnoit kierke tabmuiel 29x29 crout 0. Kaxnyro MuHyTY B TaOJHIIe BHIOUPAIOT
KBaJpaT 5x5 KIETOK U MPUOABISIIOT IO €AUHUIIE K YKCIaM BO BCEX €ro Kierkax. [[ns
KaKoTO HanOOoJIbIIEero N MOKHO HaBEpHsIKA CKa3aTh, yTo yepe3 1000 muHyT B TabIMIIe
HAWIYTCSl YeThIpe KIIETKU, EHTPHI KOTOPHIX 00pa3yroT BEPIIUHBI KBajpaTa U TaKue,
YTO CyMMa YHCEJl B 3THX KJeTKaX He MeHbiie N? (CTOpoHBI 3TOTO KBajpaTa HE
00513aTEJIbHO TOJKHBI OBITh TAPAJUIETLHBI CTOPOHAM TaOJIMIIBL. )

4. NUmeetcsa 19 rupb. Okazanock, 4TO €Civ JIIOObIe 9 13 HUX TOJIOKUTh Ha OJIHY Yallly
JIBYXYaIlIEYHbIX BECOB, TO BCE OCTAJIbHBIC THPU MOMKHO PA3JIOKHUTh IO YalllaM BECOB
TakUM 00pa3oM, 4TOOBI BEChl ObUIM B paBHOBECUU. JIOKaKUTE, YTO CPEAU ITUX T'UPb
ecTh 17 rupb OIMHAKOBOTO BeCa.

5. B tpaneruu ABCD 60xkoBsie ctopoHbl AB u CD paBabl ocHoBanuto AD. Touku M u
N — cepenunbl otpe3koB AB u BD cootBerctBenHo. Jlokaxute, 4to CN+NM > DM.

6. buccekrpucel yrioB tpeyroirHuka ABC mnepecekatorcs B Touke |. Ilpsimas,
napauienbHas BC u npoxonsiiias yepe3 Touky A, mepecekaeT neprneHaukyisip k Bl,
npoxoasumii yepe3 B, B Touke P, a mepnennukynsip xk Cl, nmpoxoasiimii uepe3 C, B
touke Q. [lpsimasi, mpoxoasimas yepe3 P mapamnensHo Bl, u npsimasi, mpoxossias
yepe3 Q mapammensHo Cl, mepecekarorcs B Touke R. Jlokaxkure, uto Al = AR.

/. CKOJBKO CYIIECTBYET HATypabHBIX uucenl N <1526, Aisi KOTOPBIX MOMKHO

nojo0paTh BEIIECTBEHHbIE 4HCHa X, Y, Z Tak, 4TO \/;+\/§+\/_ =1, a uwmcno

JX+N 4y +n+z+n —nenoe?
8. IlpousBeneHne MNOJOXKHUTENLHBIX 4ucen a, b, ¢, d pasuo 1. Jloxaxkure, 4TO
1 1 1 1

+ +

+ <1.
a+b+2 b+c+2 c+d+2 d+a+2




XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHKOB. KHMPOB, 17-23.02.2017

MATEMATUUYECKHUU BOU Ne4. 23.02.2017
CTAPIIASA T'PYIIIA, BTOPAS JIUTA

1. Ilo kpyry crosat n>10 mycteix Omonaedek. llepBeim xomom Ilers kmanér
KOHpeTy Ha OJHO W3 HHUX. KakapiM CIeayrommM XOJAO0M OH MOXET IOJOXHUTh
KoH(eTy 100 Ha OJIOAEYKO, CIEIYIOIIee 0 YaCOBOM CTpEJKe, MO0 Ha TPEThE IO
4acoBOM cTpenke OT mnpenbiaymiero. (Tak, eclii OH MOJOXWJI Ha MEPBOE, TO
CIICAYIOIUM XOJOM OH MOJKET IMOJIOKUTh JHOO0 Ha BTOpOE, JIMOO HAa YETBEPTOE.)
Krnacte koH(]eTy B HemycToe OJIIOJeUKO 3amperieHo. Takxke 3ampemieHo aenars 4
Xo/la omHoTo Tuma mnoapsan. Kakoe HauOombilee KOIMUYECTBO KOH(MET MOXKET
OKazaThCsa B OJIFO/ICUKAX?

2. Ecnu moapsin Hamucath Bo3pacT Main, a motom Bo3pacT Cepéxu, MOTydUuTcs
YeThIPEX3HAYHBIN TOUHBIA KBajpar. YMHbIA Cepéxa oOHapyxui, uTto depe3 13 ner
Toxe Oyner Tak. Ckoiibko jer Cepéxe?

3. B xnerkax mocku 2016x2017 paccraBnensl menbie uyncia. CymMma BceX 4UCEN Ha
JIOCKE€ paBHA HYMO. JlOKaXXWTE, YTO CYyIIECTBYeT 4 KIETKH C HEOTPHUIATEIbHOU
CYMMOM, LEHTPhl KOTOPBIX OOpa3zylOT KBaJpar €O CTOPOHAMH, MapauieIbHbBIMU
CTOPOHAM JOCKH.

4. Nmeercs 19 rupb. Okazanoch, 4TO €CiM JIOObIE 9 W3 HUX MOJIOKUTH Ha OJHY
Yanry JABYXUYalllE€YHbIX BECOB, TO BCE OCTAJILHBIE TMPU MOYKHO Pa3jioKUTh MO Yalliam
BECOB TakUM 00pa3oM, 4TOObl BeChl ObUIM B paBHOBECHM. J[okaxkuTe, 4TO cpenu
3TUX TUPb €CTh 17 ruph 0JITMHAKOBOTO Beca.

5. B tpanemmu ABCD GoxoBbie ctoponsl AB u CD paBubl ocHoBanuio AD. Touku

M u N — cepenunbl otpe3koB AB u BD coortBercTtBeHHo. Jlokaxute, 4TO
CN+NM > DM.

6. buccekrpucel yrioB TtpeyroirHuka ABC mnepecekatorcs B Touke |. Ilpsimas,
napaienbHas BC u mpoxomsiias uepe3 Touky A, mepecekaeT neprneHaukysip K Bl,
npoxoasumii yepe3 B, B Touke P, a mepnennukynsip xk Cl, mpoxonasiiumii uepe3 C, B
touke Q. Ilpsmas, mpoxoasmias yepe3 P mapamnensHo Bl, u mpsimasi, mpoxosimas
gyepe3 Q mapamnensHo Cl, mepecekatorcss B Touke R. Jlokaxute, aro Al = AR.

7. Ha nmocke HammcaHO MHOJIOKHUTENILHOE 4uucio a. Ecim Ha JocCKe HamMCaHO YHCIIO

1
X, Bacsg moxer momucarth Ha HOCKY uMcia X+1 m —. A eciii Ha JOCKE HalMCaHbI
X

yucima X WY npu X>Y, To Bacd Moxer momucarth Ha JOCKY 4uciaa X+y U X-—Y.
ITomorute Bace BeIIMcaTh Ha JOCKY YHCIO ad.

8. IlpousBeneHune MOJOXKUTEIBHBIX 4ucen a@, b, ¢, d paBHo 1. Jlokaxwurte, 4TO

1 1 1 1
+ + +
a+b+2 b+c+2 c+d+2 d+a+2

<1.



XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHKOB. KHMPOB, 17-23.02.2017

MATEMATHUYECKUM BOM Ne4. 23.02.2017
MJTAIITASA T'PYIIIA, BBICIHAS JIUTA, BOU 3A 1-6 MECTA

1. Ha JOCKE HAIIMCAHO TMOJIOKUTEIIbHOC YHUCIIO Aa. Ecmm Ha JOCKEC HAIIMCAHO YHCIIO

1
X, Bacs moxer momucarth Ha AOCKYy uucia X+1 m —. A eciii Ha JOCKE HalMCaHbI
X

yucima X U Yy mpu X>Y, To Bacd MOXeTr gomucarth Ha JOCKY 4ducia Xty U X-Y.
ITomorure Bace BeIIMCcaTh Ha JOCKY YHCIO ad.

2. Nmeetcs 19 tups. Okazanoch, 4TO eciu JitoOble 9 M3 HUX MOJIOXKWATH Ha OJIHY
Yanry JBYXYalllEYHbIX BECOB, TO BCE OCTAILHBIC TUPU MOMKHO PA3JIOKUTH IO YalllaM
BECOB TakuM 00pa3oM, 4TOOBI BeChl OB B paBHOBECHH. JlOKakuTe, YTO HAUIYTCS
TPU TaKUE TUPHU, YTO CyMMa BECOB JIByX UX HUX paBHA BECy TPETHEH.

3. Kysneuuk Ky3si npeiraer mo uwcioBoid npsmoil. OH HaumHaer B Touke 0
npbbKKOM  JyMHBL 1. Kaknwlid crieayromuii mpbDKOK J0JBDKEH ObITh JIMOo Ha 1
Oouibilie mpeAbIyIero, MO0 Ha | MeHbIe MpeAbIayIero (HampaBlIEHUE MPbDKKA
MOXkeT ObITh J0OBIM). Ky3Heunk xouer nonactb B Touky 2017, npuuem Tak, 4TOObI
€ro MOCJICAHUHN MPBDKOK MMeEN IIuHY 1. 3a Kakoe HauMEHbBIIIEe YUCIIO MPHDKKOB OH
MOET 3TOT0 T0OUTHCS?

4. B knerkax gocku 2017x2017 paccrasnensl 1ensie yucia. Cymma Bcex 4ucen Ha
JOCKE€ paBHA HYMO. JlOKaXXHUTE, YTO CYyIECTBYeT 4 KIETKH C HEOTPHULATEIbHOU
CYMMOM, IIEHTPhl KOTOPBIX OO0pa3yloT KBaJpaT CO CTOPOHAMH, NapalieIbHBIMU
CTOPOHAM JOCKH.

5. B creny BOuTO 77 rBo3aei. JItoOble Ba TBO3MSI COCNMHEHBI CUHEW WM 3€JIEHOM
JICHTOYKOM. M3BecTHO, 4TO 3THM 77 TBO3JE€Hl MOKHO XOTSI OBl OJHHMM CIIOCOOOM
pa3duTh Ha 7 TPYyNN TaK, 4TO B KaXIOW rpymnmne JroOble JABE T'BO3/AS COCAUHEHBI
3en€Hol JleHToukoi. M3BeCTHO Takke, 4TO B JIOOOM TaKOM pPa30MEHUN KaxKias
rpymmna cojaepxkut poBHo 11 rBo3geit. Halimute HanOosbiee BO3MOMXKHOE YHCIIO
3€JIEHBIX JICHTOYEK.

6. Haiinute Bce HaTypalibHbIE 4yucCaa N, JJs KOTOpbIX 4yucio 3"-2" — mpocroe u
6"+2"1+1 memurcs Ha 3"-2N,

7. Yucma a, b, ¢ m d yIoOBIETBOPAIOT COOTHOMmICHHIO a2+bh?+c2=d?+2 u
a, b, c,d>1. Jlokaxxure HepaBeHCTBO a+b+C> d+2,

8. Ha cropone CD xBaapara ABCD otmeuena Ttouka L. Ha otpe3ok BL u3 Touek A
u C onymensl nepneHaukysipel AP u CQ. okaxwure, uto CP = DQ.



XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHKOB. KHMPOB, 17-23.02.2017

MATEMATUUYECKHUU BOU Ne4. 23.02.2017

MJIAJIIIAS TPYIIA: BBICIHIAS JIUTA, BOH 3A 7-8 MECTA;
ITEPBAS JIUTA; BTOPAS JIUTA, BOM 3A 1-4 MECTA

1. Ha JOCKE HAIIMCAHO IIOJIOKUTCIIbHOC YHCIIO Aa. Ecmm Ha JOCKE HAIIMCAHO 4YHCIJIO

1
X, Bacs moxer momucarth Ha JOCKY uMcia X+1 m —. A eciiu Ha JOCKE HalMCaHbI
X

yucia X U Yy mpu X>Y, To Bacd MOXeT gomucarth Ha JOCKY 4ducia Xty U X-Y.
[Tomorute Bace BpImucarh Ha JOCKY YHCIIO a2

2. Nmeercs 19 rupb. Okazanoch, 4TO eciiv JIOOble 9 U3 HUX MOJOXKUTHh HA OJHY
qanry JABYXYallleYHbIX BECOB, TO BCE OCTAJIBLHBIE THPU MOKHO Pa3I0KUTh IO Yaliam
BECOB TakuM 00pa3oM, 4YTOOBI BEChl OBUTM B paBHOBeCHH. JloKakuTe, 4YTO HAWIYTCS
12 rupb paBHOTO Beca.

3. Kysneunk Kyzsi mpeiraer mo uwcioBoi mnpsmoil. OH HaumHaeT B Touke 0
npbKKOM JMHBL 1. Kaxawlid crnenyronmii NpbDKOK JOJDKEH ObITh 0o Ha |1
OoJIbIIIE MPEABIAYIIETO, JIMOO HAa 1 MEHbIIEe MPEeabIAyIIero (HampaBlICHUE MPbDKKa
MOXkeT ObITh J0OBIM). Ky3Heunk xouer nonactb B Touky 2017, npuuem Tak, 4TOObI
€ro MocieAHUN MPLLKOK MMEN JUIMHY 1. 3a Kakoe HauMEHbBIIIee YUCIO MPBLKKOB OH
MOET 3TOTO TO0OUTHCS?

4. B xnerkax gocku 20x17 paccraBneHsl 1enbie yuciaa. CymMma Bcex yucen Ha
IOCKE paBHa HYmMO. [lokaxure, 4TO CymecTByeT 4 KIETKA C HEOTPULATEIbHOMN
CYMMOM, IEHTPbl KOTOPBIX OOPa3ylOT KBaJpaT CO CTOPOHAMU MapaJjiebHBIMU
CTOPOHAM JOCKH.

5. CymMMa IONapHBIX IPOU3BEAECHMNA M MPOM3BEIAEHHE IOIAPHBIX CYMM TPEX
HaTypalbHBIX yuced o0a gensrcs Ha 41. JIoOKaXWTe, Y4TO MPOM3BENEHHUE dTUX YUCEI
nerurcs Ha 412

6. Haiimure Bce HaTypaidbHBIE Ymclia N, I KOTOPBHIX 4yuciao 3"—2" — mpocroe u
6N+2"*1+1 nemurcs Ha 3"-2N.

7. Yucma a, b m C yooBIETBOPSIOT cOOTHomIeHuio a2+b2=c>+1 u ab,c> 1.
JIoKaxuTe HepaBeHCTBO a+bh > c+1.

8. Ha cropone CD xBaapara ABCD otmedena Touka L. Ha otpe3okx BL u3 Touek A
u C onymensl nepneHaukysipel AP u CQ. lokaxwure, uto CP = DQ.



XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHKOB. KHMPOB, 17-23.02.2017

MATEMATHUYECKUM BOM Ne4. 23.02.2017
MJTAIITASA T'PYIIIIA, BTOPASA JIUTA, BOU 3A 5-8 MECTA

1. B xnacce 6but0 25 yuenukoB. I[locine HoBoro rojga B HeM cTano Ha 7 y4EHUKOB
oousbiie. [Ipu aTom mporeHT aeBodek yBenuuwuics Ha 10. CkoibKo B KJacce CTalo
JIEBOYEK?

2. Nmeetcs 19 rups. Okazanoch, 4TO €ciau J00ble 9 U3 HUX TMOJIOKUTH HA OJIHY
Yanry JBYXYallI€YHbIX BECOB, TO BCE OCTAIBLHBIC TUPU MOMKHO PA3JIOKUTh IO YallaM
BECOB TaKMM 00pa3oM, 4TOOBI BEChl ObUIM B paBHOBECHUH. JIOKaKUTE, UTO XOTS ObI
TPU U3 3TUX T'MPb UMEIOT OJUHAKOBBIN BEC.

3. ITo kpyry crosiT 99 Tapenok, Ha KaKAOW M3 KOTOPBIX JIGKUT OJHA COCHCKA. JTU
COCHCKH TOEIAI0T JBA TOJOAHBIX KOTa. OHM XOJAT MO OYEPEAU M KaXKIbIM U3 HHUX
CBOMM XOJIOM MOJET ChECTbh JIMOO OJIHY COCHUCKY, JIMOO JIBE COCHUCKH, JIeKAIlME Ha

coceqHux Tapenkax. [To0exmnaer KoT, cheBIIUA O0JbIe COCUCOK. KTO M3 KOTOB —
XOJSIINN TIEPBBIM, WM €0 COMEPHUK CMOXKET TapaHTUPOBAHHO MOOEIUTH?

4. B knerkax A0CKHA 7x7 paccTaBi€HBI IENIble YHCha. B EeHTpaIbHOM KIIETKE CTOUT
0. Cymma Bcex umucen Ha JOCKE paBHa HYIMO. JlokaxkuTe, 4TO CyIIECTBYET 4 KIIETKH
C HEOTPHUIATEIbHON CYyMMOM, IIEHTPbI KOTOPBIX 0Opa3yrOT KBaJpar.

5. CymMMa @OMapHbIX IMPOM3BEIAECHUN M MPOM3BEIECHHE IIOMAPHBIX CyMM TpPEX
HATypalbHBIX Yucea o0a mensrcs Ha 41. JIoKaXnTe, 4TO MPOM3BEICHHUE dTUX YUCEN
nenurca Ha 412,

6. HarypanbHble uncia X, Y, Z U t yIOBIETBOPSIOT COOTHOMIEHUIO 24%-25Y-27%7 = 30t
Yemy MOXKET ObITh PaBHO OTHOIICHHE Y/Z?

7. CymiecTByeT M Takas IIepecTaHOBKa ai, Az, as, a4, as uucen 1, 2, 3, 4, 5, urto
(a1taz)(azt+as)(astas)(astas)(as+ai) = (aitas)(astas)(as+az)(azt+as)(astas)?

8. B paBHoOenpenHom tpeyronbHuke ABC croponst AB u BC paBusl u £B = 120°.
Touku D, E u F BeIOpansl cooTBeTcTBeHHO Ha oTpe3kax AB, BC u AC. Jlokaxure,
yro DF+FE > AC/2.



XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHKOB. KHMPOB, 17-23.02.2017

MATEMATUUYECKHUU BOU Ne4. 23.02.2017
MJIAIITASA T'PYIIIIA, TPETHA JIUTA

1. B xmacce 06but0 25 yuenukoB. [locne HoBoro royma B HeM crano Ha 7 y4E€HHUKOB
oousbiie. [Ipu 3ToM mporieHT aeBodek yBenmuuuics Ha 10. CKOJbKO B KJacce CTajo
JIEBOYEK?

2. Nmeetcs 19 rups. Okazanoch, 4TO eciau JoOble 9 M3 HUX MOJOXKUTH HA OJIHY
Yanry JABYXYalllEYHbIX BECOB, TO BCE OCTAJIBLHBIE TMPU MOYKHO Pa3loKUTh MO Yallam
BECOB TakKUM 00pa3oM, 4TOOBI BeChl ObUIM B paBHOBECHHU. JlOKaKWTe, UTO Cpeau
HUX HAWIYTCS JBE FTMPU OJMHAKOBOTO Beca.

3. ITo kpyry crosiT 99 Tapenok, Ha KaKAOW M3 KOTOPBIX JIGKUT OJHA COCHCKA. JTU
COCHCKH TOEIAI0T JBA TOJOAHBIX KOTa. OHM XOJAT MO OYEPEAU M KaXKIbIM U3 HHUX
CBOMM XOJIOM MOJET ChECTbh JIMOO OJIHY COCHUCKY, JIMOO JIBE COCHUCKH, JIeKAIlME Ha

coceqHux Tapenkax. [To0exmnaer KoT, cheBIIUA O0JbIe COCUCOK. KTO M3 KOTOB —
XOJSIINN TIEPBBIM, WM €0 COMEPHUK CMOXKET TapaHTUPOBAHHO MOOEIUTH?

4. B kietkax JOCKH 5x5 pacCTaBiI€HbI IENIbIE YHCTa. B LEeHTpaIbHOM KIIETKE CTOWT
0. Cymma Bcex umucen Ha JOCKE paBHa HYIMO. JlokaxkuTe, 4TO CyIIECTBYET 4 KIIETKH
C HEOTPUIIATEIbHON CYMMOM, IIEHTPhI KOTOPBIX 00pa3yrOT KBaJpar.

5. CymMMa @OMapHbIX IMPOM3BEIAECHUN M MPOM3BEIECHHE IIOMAPHBIX CyMM TpPEX
HATypalbHBIX Yncea 0ba mensrtcs Ha 41. JIoKaXuTe, 4TO MPOM3BEICHHE ITUX YUCEN
nenurca Ha 412,

6. HarypanbHble uncia X, Y, Z U t yIOBIETBOPSIOT COOTHOMIEHUIO 24%-25Y-27%7 = 30t
Yemy MOXKET ObITh PaBHO OTHOIICHHE Y/Z?

7. CymiecTByeT M Takas IIepecTaHOBKa ai, Az, as, a4, as uucen 1, 2, 3, 4, 5, urto
(a1taz)(azt+as)(astas)(astas)(as+ai) = (aitas)(astas)(as+az)(azt+as)(astas)?

8. B paBHoOenpenHom tpeyronbHuke ABC croponst AB u BC paBusl u £B = 120°.
Touku D, E u F BeIOpansl cooTBeTcTBeHHO Ha oTpe3kax AB, BC u AC. Jlokaxure,
yro DF+FE > AC/2.



XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHKOB. KHMPOB, 17-23.02.2017

MATEMATHUYECKUM BOM Ne4. 23.02.2017
I'PYIIIIA «CTAPT», BBICIHASA JIUTA, BOA 3A 1-4 MECTA

1. Kakoe HanboJibIlIee KOJUYECTBO CIOHOB MOKHO MOCTaBUThH Ha gocky 100x2017,
4TOOBI KaXIbI CIOH Oun He Oozee, yeM AByX napyrux? (CinoHbsl HE OBIOT JApyr
CKBO3b JIpyra.)

2. B xmacce 11 manpuukoB u 11 neBodek. Kaxabiii IeHh JEKYpUT Tpymia U3 ABYX
MQIBPYUKOB W JIBYX JE€BOYEK. MOTJO JI1 B KAKOW-TO M3 JHEM OKa3aTbCs, YTO
KaXIbId MJTbYUK OTICKYPWI C KOKIOW JIEBOYKOM POBHO IO YEThIpE paza’?

3. B kBagpare 5x5 paccTraBieHbl HaTypajbHbIE YMCla, cymMMa KoTopbix paBHa 1000.
Jlokakute, 4TO MOKHO BbIOpaTh 4 KIETKH, LIEHTPbl KOTOPBIX OOpa3yrT KBaJpar,
CTOPOHBI KOTOPOTO MApaJUIENbHBI CTOPOHAM HCXOJIHOTO, CyMMa YMCENI B KOTOPBIX
He mipeBocxoaut 160.

4. Tlo xpyry croat 99 Tapenok, Ha Kaxa0W M3 KOTOPHIX JEKUT OJHA COCUCKA. DTHU
COCUCKH TOEIAI0T JIBa TOJOJHBIX KOTa. OHM XOJST MO OYEPEIUd M KaXKIbId U3 HUX
CBOMM XOJIOM MOYET ChECTh JIMOO OJIHY COCHUCKY, JIMOO JIBE COCHUCKH, JISKAIUE Ha
cocennux Tapenkax. [loOexnaer koT, cheBmuid OoJbie cocucoK. KTo U3 KOTOB —
XOJISIIIUMA TEPBBIM, WM €r0 COMEPHUK CMOXKET TapaHTUPOBAHHO MOOEIUTH?

5. Umeercs 19 rupp. Oxkazaioch, 4TO eciu JIr0ObIe 9 M3 HUX IMOJIOKUTH HAa OJHY
qalry JABYXYallleYHbIX BECOB, TO BCE OCTAJIbHBIC TMPU MOYKHO Pa3I0kKUTh MO YalllaM
BECOB TakKuM 00pa3oM, 4TOOBI BeChl ObLIM B paBHOBECHH. JlOKakuTe, YTO HAHIyTCS
TPU TaKUE TUPU, YTO CyMMa BECOB JIByX UX HUX paBHA BECy TPETHEH.

6. Ha ocrpoBe xuByr 30 mnpeacraBuTesell ABYX MIIEMEH — pbILIAPEH U JDKELOB.
Peilapu Bceraga roBOpAT MpaBhay, JOKEIbl BCErAa JITYT. Y KaXIOrO W3 HUX POBHO
TPO€ B3HAKOMBIX cpeau ocTanbHbiX. Kaxknpii mnpousnéc ¢pazy: «Cpenu Moux
3HaKOMBIX OCTPOBUTSH HE 00Jiee OJIHOTO MOEro CoIUIEeMEHHHKa». Kakoe
HauOOJIbIIEE KOJIMYECTBO PHILAPEN MOXKET ObITh Cpeir HUX?

7. Bacst BemmuceIBaeT umcia 1, 2, 3, ... . Ilociie BBINMCBHIBAHHUS Ka)KAOTO YHCIA OH
CUMTAaCT CyMMYy BceX MHU(P Y BBIMHCAHHBIX 4ucel JIOKaXWTe, 4TO KOTa-HUOYIb
sTa cymma mudp Oyner genurbest Ha 20172017.

8. U cymma momapHbIX MNPOU3BENCHUM, W MPOU3BEICHUE MOMAPHBIX CYMM TpEX
HaTypalbHbIX uucen nemarcs Ha 41. Jlokaxute, 4TO NPOU3BEICHUE ATUX TPEX
qucen fAeautcs Ha 412,



XLIX YPAJIbCKMI TYPHUMP IOHBIX MATEMATHUKOB. KHMPOB, 17-23.02.2017

MATEMATUUYECKHUU BOU Ne4. 23.02.2017

I'PYIIIIA «CTAPT», BBICHIAS JIUT'A, BOU 3A 5-8 MECTA,
ITEPBAS JIUT'A, BOU 3A 1-4 MECTA

1. Kakoe nambosbiiee KOJUYECTBO CIIOHOB MOJKHO TMOCTaBUTh Ha mocky 10x10,
4TOOBI KaXIbI CIOH Oui He Oozee, yeM ABYX Apyrux? (CioHbsl HE OBIOT JIpyr

CKBO3b Jpyra.)

2. B xmacce 11 manpuukoB u 11 neBouek. Kaxabiil IeHb JEKYpUT Tpyma U3 ABYX
MaJIbUMKOB W JBYX JE€BOYEK. MOTIJO JM B KAaKOW-TO W3 JIHEM OKa3aThCs, 4YTO
KKl MAJIBUMK OTACKYPUI C KAXIOW JIEBOYKOW POBHO MO YEThIpE paza?

3. B xBazgpate 5x5 paccTaBieHbl HaTypallbHBIE YHCIIA, CyMMa KOTOpPbIX paBHa 1000.
JlokakuTe, 9TO MOXXHO BBIOpaTh 4 KJICTKH, ICHTPHI KOTOPHIX OOPa3yOT KBajpar
(CTOpOHBI KOTOPOTO HE 00s3aTeIbHO MapauiebHbl CTOPOHAM MCXOJHOT0) U CyMMa
4yucel B KOTOPBIX He npeBocxoaut 160.

4. Tlo kpyry croat 99 Tapenok, Ha KaxA0W M3 KOTOPBIX JIEKUT OJHA COCUCKA. DTHU
COCUCKH TOEIAI0T JBa FOJOJHBIX KOTa. OHHM XOMST MO OYEpPEeNr M KaXKIbld U3 HUX
CBOUM XOJIOM MOKET CheCTh JHOO OJHY COCHUCKY, TUOO JIB€ COCHUCKH, JICKAIIUE Ha
cocenHux Tapenkax. [lobexnaer KoT, cheBIIMiA 00JbIIE COCUCOK. KTO M3 KOTOB —
XOJISIIIMIA MEPBBIM, WM €r0 COMEPHUK CMOXET TapaHTUPOBAHHO MOOEIUTH?

5. Nmeercst 19 rupb. Okazaoch, 4TO €ciiu JHOObIE 5 U3 HUX MOJOXKUTH HA OJHY
Yanry JBYXYalllEYHbIX BECOB, TO BCE OCTAILHBIE TUPU MOMKHO PA3JIOKUTh IO YalllaM
BECOB TakuM 00pa3oM, YTOOBI BeChl ObLIM B paBHOBECMU. MOTYT JM BCE THUPH
MMETh PAa3JIUYHbIE Beca?

6. Ha ocrpoBe xuByr 30 mpeacraBuTeneil ABYX IUIEMEH — pPbILAPEA U JDKELOB.
Peijapu Bceraa roBOpAT MpaBay, JLKELBl BCErga JILYT. Y KaXIOr0 U3 HUX POBHO
TPO€ B3HAKOMBIX cpeau ocTanbHbiX. Kaxknpii npousnéc ¢pazy: «Cpenu Moux
3HaKOMBIX OCTPOBUTSAH HE OoJiee OJHOTO MOEro coluieMeHHuKa». Kakoe
HAnOO0JIbIIIee KOJIUYECTBO PhIIIAPE MOMKET ObITh CPEAN HUX?

/. Bacsa BemmceiBaeT umcna 1, 2,3, ... . Ilocme BeIIUCHIBaHHUS KaXJIOTO YHCIA OH
CUMTACT CyMMYy BceX MHU(P y BBIMHCAHHBIX Yucel JIOKaXWTe, 4TO KOTa-HUOYIh
sTa cymma udp oyner nemutbest Ha 20172017,

8. W cymMma MOMIApHBIX IMPOU3BENECHUM, M IPOU3BEAECHHE IMOMAPHBIX CYMM TPEX
HATypalbHBIX uncel aenasrcs Ha 41. JIokakure, 4TO MNPOM3BEIEHHE 3THX TPEX
yucen aenurcs Ha 412,



XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHKOB. KHMPOB, 17-23.02.2017

MATEMATHUYECKUM BOM Ne4. 23.02.2017
I'PYIIIIA «CTAPT», IIEPBASI JIMT'A, BOUA 3A 5-8§ MECTA, BTOPAS JIUTA

1. buosior uenblii JeHb HAOMIOAAT BOPOH HA JIEPEBE U OTMEUAl TajJOYKOW B
JTHEBHUKE HAOJIOJCHUNA COOBITHS: OTJIETHI M MPUIETHI BOPOH. MEXITy COOBITUSIMU
OH CUMTaJ BOPOH, CUISIIMUX HA JEPEBE, U PE3yIbTaT TOXKE 3alMCHIBA B JHECBHUK.
M3BecTHO, 4YTO BOpOHBI, MPWIETEBIIME MOCIE TOro, Kak OHOJIOr Hayall
HaOMoZeHNe, A0 KOHIAa JHS yKe He ynetanu. Jlokaxkure, uto uucio 99 morio
OBITH 3amucaHo B JHEBHHMKE He Oosiee 100 pas.

2. B xmacce 11 manpuukoB u 11 neBouek. Kaxabiii IeHh IEKYpHUT TpyIia U3 ABYX
MQIBbYMKOB W JBYX JA€BOYEK. MOTJO M B KaKOW-TO M3 JHEM OKa3aTbCs, 4TO
KKl MATbUMK OTACKYPUIT C KaXIOW JEBOYKOW POBHO IO JBa pa3a?

3. B knerkax DOCKM 5X5 pacCTaBiieHbI IIe/ible Yucia. B 1eHTpaabHOM KIETKE CTOUT
0. Cymma Bcex umucen Ha JOCKE paBHa HYIMO. JlokaxkuTe, 4TO CyIIECTBYET 4 KIETKU
C HEOTPHUIATEIILHONH CYMMOM, IIGHTpbl KOTOPBIX 0O0pa3yloT KBaapaT (CTOPOHBI
KOTOPOTO He 00s3aTeIbHO MapaUIelbHbl CTOPOHAM JOCKH).

4. Tlo xpyry croaT 99 Tapenok, Ha Kaxa0W M3 KOTOPBIX JEKUT OJHA COCUCKA. DTU
COCUCKH TOENA0T JBa TOJOAHBIX KOTAa. OHM XOIST MO OYEPENH W KAKIBIA U3 HHUX
CBOMM XOJIOM MOYET ChECTh JIMOO OJIHY COCHUCKY, JIMOO JIBE COCHUCKH, JIeKAIlUE Ha
coceqHux Tapenkax. [loGexnaer koT, cheBIIMNA O0JbIIe cocucok. KTo u3 KoToB —
XOJISIIIUNA TIEPBBIM, WJIM €r0 COMEPHUK CMOXKET TapaHTUPOBAHHO MOOEIUTH?

5. Nmeercs 20 rupp. Okazayioch, 4TO €civ JIIOObIe 5 W3 HUX TMOJOXKUTHh HAa OJHY
qanry JABYXYalleYHbIX BECOB, TO BCE OCTAIBLHBIC THPU MOYKHO Pa3I0KUTh IO Jaliam
BECOB TakUM 00pa3oM, 4YTOOBI BeChl ObUIM B paBHOBeCHMU. MoOryr M Bce THUpHU
MMETh pa3iInyHbIe Beca?

6. Ha ocrtpoBe >xuByr 30 mpeacraBuTenell ABYX IUIEMEH — pbILAPEH U JDKEIOB.
Peiapy Bcerga roBOpAT MpaBAay, JUKELBI BCErjaa JICyTr. Y KaXAOro W3 HUX POBHO
TpOE€ 3HAKOMBIX Cpeaud oOcTalbHbIX. Kaxnpld mnpousHéc ¢pa3y: «Cpenu Moux
3HAaKOMBIX OCTPOBUTSAH HE O0o0Jiee OJHOrO0 MOEro coIluleMeHHuKa». Kakoe
HauOOJIbIIEE KOJIMYECTBO PhILIAPEN MOXKET ObITh Cpeiu HUX?

/. Bacsg BemmmceIBaeT uucia 1, 2,3, .... Ilociie BBIMMCBIBAHMS KaXKJIOT'O YHCIIA OH
CUMTACT CyMMYy BceX LHU(p y BBIMUCAHHBIX 4ucel. J[OKaXuTe, 4YTO KOTAa-HUOYIb
sTa cymMma 1mdp Oyner nemutbes Ha 20172017.

8. 1 cymma momapHbIX IPOU3BEIACHMI, M IPOU3BEACHHE IOMAPHBIX CYMM TpEX
HATypalbHBIX Yncel aenarcss Ha 41. JIOKaKHTe, YTO IPOM3BEIAEHHE JTUX TPEX
yucen nenurcs Ha 412



XLIX YPAJIbCKMI TYPHUP FOHbIX MATEMATHUKOB. KHMPOB, 17-23.02.2017

MATEMATHUYECKUM BOM Ne4. 23.02.2017
I'PYIIIIA «CTAPT», TPETbS JIUTA

1. Haitnure Hambousbinee 18-3HayHOE YMCIO, B 3aIMCH KOTOPOTO HCIOJIh30BaHBI 9
JIBOCK M 9 enuHMI], IPUIEM HHUKAKHE YEThIPE COCeTHHUE IUPPHI HE 00pa3yrOT YHCIIO

2111.

2. B xmacce 11 manpuukoB u 11 nmeBodek. Kaxabiii IeHp IEKYpUT Ipymma U3 ABYX
MaJIbYMKOB U JBYX JA€BOYEK. MOTIJIO JIM B KAKOW-TO U3 JHEN OKA3aThbCs, YTO KAXKIbIN
MaJIbYMK OTIIECKYPUJI C KaXKIOW JEBOYKOU POBHO IO JBa pa3a’?

3. B kieTkax 10CKH 9x5 paccTaBieHbI Liejble yncia. B nentpansHoii kierke crour 0.
CymMa Bcex 4uMcesl Ha JIOCKE paBHa HymO. JIokaxuTte, 4TO CyIIECTBYET 4 KIETKHU C
HEOTPHUIIATEIIFHOW CyMMOM, IICHTPBI KOTOPBIX 00Pa3yIOT KBapaT (CTOPOHBI KOTOPOTO
HE 00513aTeNTbHO TApaJUICIIbHBI CTOPOHAM JOCKH).

4. Tlo kpyry croat 99 Tapenok, Ha KaXxA0W M3 KOTOPBIX JIEKUAT OJHA COCUCKA. DTH
COCUCKH TOEIAI0T JBa TOJOAHBIX KOTa. OHM XOIST MO OYEPEIN U KKIBIA U3 HHUX
CBOMM XOJIOM MOXET ChECTh JIMOO OJIHY COCHUCKY, JIMOO JIBE COCHUCKH, JIeXKAIlME Ha
coceqHux Tapenkax. [lo6exnaer koT, cheBIIMNA 00JbIIe cocucok. KTo u3 KoToB —
XOJISIIIINIA TIEPBBIM, WJIA €r0 CONIEPHUK CMOKET TapaHTUPOBAHHO MOOETUTH?

5. B xaxnoii BepimHe 13-yroiapHuKa 3aMucalivi N0 HATypaJIbHOMY YHCITY, IPUYEM BCE
YHCIa OKA3aJMCh PA3MYHBIMUA. 3aT€M HA KAXKJIOU CTOPOHE 3alKCAIA CYyMMY YHCEI,
CTOSIIIMX B €€ KOHIaX. MOTJIO JIK CITy4UThCsl, YTO JIFOOBIE J1BA YMCIIA, 3allMCAHHbIE HA
COCEJIHMX CTOPOHAX, OTIMYAIUCh He OoJjiee ueM Ha 17?

6. Ha octpoBe xuByr 30 mnpeacraButeniell ABYX IUIEMEH — phIApPEH U JDKEIOB.
Priiapu Bcerma roBopsT npasAay, JUKELBI BCErAa JIryT. Y KaKI0r0 U3 HUX POBHO TPOE
3HaKOMBIX cpelu ocTambHbIX. Kaxnbiii nmpousnéc ¢paszy: «Cpenu MOMX 3HAKOMBIX
OCTPOBUTAH HEe O0o0Jiee OJHOTO MOEro corvieMeHHHka». Kakoe HauOosbliee
KOJIMYECTBO PhILIApPEN MOKET ObITh CpeAr HUX?

7. JIBe 0a0yIIKK BBIXOASAT YTPOM BO JIBOP, CUIAT Ha CKAaMEEUKe U JIy3ratoT CEMEUKH, a
POBHO 4epe3 8 ¢ MOJIOBUHOM 4acoB pacxonarcs no pomam. C 12 mo 13 yacoB oHu
YXOJISIT Ha 00€/ICHHBIN MEpePhIB, BO BpEMsi KOTOPOTO ceMeukH He eaaT. CeMEHOBHA /10
obena smy3raet B 2 paza OwIcTpee, ueM nociie 0oena, a Hukuruina nocne odena — B 4
paza OwIcTpee, 4em 10 00efia, U ¢ TakoM e CKOpOCThIo, kak CeMEHOBHaA 10 00efa.
Korpa 6a0ymku 10KHBI BBIXOJAUTH BO JABOP, YTOOBI 00€ 3a JICHH CIPABUIUCH C
OJTHUM U TEM K€ KOJIMUYECTBOM CEMEUEK?

8. buonor 1enslil AeHs Ha0I01a]T BOPOH HA JEpeBe U OTMEUall TAJIOYKOW B THEBHUKE
HAOMIOEHUI COOBITUS: OTAETHI U MPHIETH BOPOH. MEXTy COOBITUAMH OH CUUTA
BOPOH, CUIAIIMX Ha JIEPEBE, U PE3YJILTAT TOXKE 3AIMChIBAN B JHEBHUK. M3BECTHO, UTO
BOPOHBI, MPUWJIETEBIIINE MOCIE TOTO, Kak OMOJIOT Hauaj HAOIOIeHHUE, 10 KOHIA JTHS
yKe He ynetanu. Jlokaxure, 4To 4yuciao 99 Moryio ObITh 3alMCaHO B JHEBHUKE HE
0oxee 100 pas.



