LV VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATUYECKUHN BOM Ne2. 17.02.2020
T'PVIIIIA CTAPT, BBICIIIA S JIUTA

1. 3a kpyribim crosiom cuisar 100 srogeit. Karkaplit 13 HUX JinOO phillapb, KOTOPHIil Bee-
IJla TOBOPUT IIPaBJLY, JUMOO0 JI2KeIl, KOTOPhIi Beeria JKET. KaykIblil n3 CHISIIIX 3a CTOJIOM
npousnéc ppazy: “Cpean ciaegayomux 10 demoBeK, CUISIINX ClIpaBa 0T MEeHsI, POBHO TPOe —
Jxenbl’. CKOJIBKO pbillapeil Morjio cujeTh 3a crojiom? IlpuBeanre Bce BapuaHThI U JOKa-
JKITE, 9TO JIPYIUX HET.

2. B kyue N kamueit. Ans u Bopsi o odepe/in youparoT KaMHI 13 Ky4u, HadauHaeT AHs. 3a,
OJIMH XOJI MOXKHO yOpaTh JInOO YETHOE YUCI0 KaMHell, 6oJiblliee HyJIsd, HO He 0oJiee IT0JIOBUHbI
Ky4u, U060 HEUYETHOE YMCJI0 KaMHeil, HO He MeHee IOJIOBUHBI Ky4n. [lobexkmaeT TOT, KTO
yoeper nocseannit Kamenb. [Ipn kakom nHanmenbiiem N > 100 000 Bopst moxkeT BbIUIpaTh
He3aBUCUMO OT jAeifcTsuii Anu?

3. Ha xamxknoit mojke cTodAT n 2> 3 TOMOB SHIIUKJIONEINH, TPOHYMepPOBAHHbIE YNCIaMU
ot 1 10 n. Bubsmorekapb CMOTPUT Ha J[BE caMble JIeBble KHUT'U U €CJIN JIeBee CTOUT KHUra ¢
OOJIBIIIIM HOMEPOM, MEHSET X MeCTaMU. 3aTeM OH IPOJE/IbIBACT TO »Ke caMoe ¢ KHUTAMH,
CTOAIIUMHU Ha BTOPOM U TPETHEM CJIeBa MecTaX, TpeThbeM M 4eTBepToM u T.J1. [leficTBys
TaKM 00pa30M, OH TPH pa3a IPOoIIe OT JIEBOI'O Kpas MOoJIKK 1o mpasoro. Ornpejenure,
CKOJIBKO CYIIIECTBYET M3HAYAJIbHBIX PACCTAHOBOK TOMOB, JIJIsl KOTOPBIX IOCJE TPeX TaKUX
IIPOXO/IOB TOMa OKaXKyTCsl YIIOPsJ0UYEeHbl B TOPSIJIKE BO3pPACTaHUsT HOMEPOB.

4. Haiiiure Bce Takue HaTypaJbHbIC YKCIa 1, YTO BCE YUCIa OT 1 J10 2n MOXKHO Pa3OUThH
Ha IIapbl TAKUM 00pa30M, UTO €CJIM YKCIa B IIapaxX CJA0XKHUTh, TO IIPOU3BEICHIE 01y YeHHBIX
n cyMM OyJleT KBaJIpATOM HATYpPaJbHOIO YNC/IA.

5. Harypasibnoe ancsio A > 10 npunucaiu K caMomy cede, 1 0Ka3aj0Ch, YTO MOJIy YUBIIIe-
eca ancyo jgemmrtes na A% Yemy MOTyT OBITH paBHBI HepBble jBe udpbl dncia A?

6. HarypaJsibuble uncia a, b, ¢, d, m ynoBJIeTBOPSIOT YCIOBHIO
HO/(am + b, cm + d) = 2020.

Kakune HaTypaJibHble 3HaAUEHUsI MOYKET IIPUHIMATH BhIpazkeHue ad — bc?

7. HazoBeMm packpacky KJIETOK JIOCKH 8 X 8 B YepHbIil 1 OeJiblil 11BeTa xopowet, eciin B Heil
YeTHOEe YMCJIO YEePHBIX KJIeTOK. 3a oauH xoi Ceperka BbIOUpaeT JBe COCEJIHHE 110 CTOPOHE
KJIETKN 1 y obenx MeHsieT 1set. st Kaxk1o0it xoporeit packpackun Cepezka mocanTal, 3a Ka-
KO€ HalMeHbIIIee YICJIO XOJI0B MOXKHO 13 9TOH pacKpacKu MOJIYyIUTh PACKPACKY, B KOTOPOIt

BCe KJIETKHU YepHble. HeMy paBHO camoe OoJibIioe 3 Haiijgenubix Ceperkeir uncen?

8. [lokaxkure, 9T0o n3 JioObIX 60 HATYpaJbHBIX 4YKCEJ MOXKHO BbIOpaTh H8 4ucesn aj, as,
as, ..., G5 TaK, 4TOObI aj + 2as + 3az + - - - + H8asg menauoch Ha H9.



LV VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATUYECKUHN BOM Ne2. 17.02.2020
TPVIIIIA CTAPT, IIEPBAY JIUTA

1. 3a kpyribim crosiom cuisar 100 srogeit. Karkaplit 13 HUX JinOO phillapb, KOTOPHIil Bee-
IJla TOBOPUT IIPaBJLY, JUMOO0 JI2KeIl, KOTOPhIi Beeria JKET. KaykIblil n3 CHISIIIX 3a CTOJIOM
npousnéc ppazy: “Cpean ciaegayomux 10 demoBeK, CUISIINX ClIpaBa 0T MEeHsI, POBHO TPOe —
Jxenbl’. CKOJIBKO pbillapeil Morjio cujeTh 3a crojiom? IlpuBeanre Bce BapuaHThI U JOKa-
JKITE, 9TO JIPYIUX HET.

2. B kyue N kamueit. Ans u Bopsi o odepe/in youparoT KaMHI 13 Ky4u, HadauHaeT AHs. 3a,
OJIMH XOJI MOXKHO yOpaTh JInOO YETHOE YUCI0 KaMHell, 6oJiblliee HyJIsd, HO He 0oJiee IT0JIOBUHbI
Ky4u, U060 HEUYETHOE YMCJI0 KaMHeil, HO He MeHee IOJIOBUHBI Ky4n. [lobexkmaeT TOT, KTO
yoeper nocseannit Kamenb. [Ipn kakom nHanmenbiiem N > 100 000 Bopst moxkeT BbIUIpaTh
He3aBUCUMO OT jAeifcTsuii Anu?

3. Ha xamxknoit mojke cTodAT n 2> 3 TOMOB SHIIUKJIONEINH, TPOHYMepPOBAHHbIE YNCIaMU
ot 1 10 n. Bubsmorekapb CMOTPUT Ha J[BE caMble JIeBble KHUT'U U €CJIN JIeBee CTOUT KHUra ¢
OOJIBIIIIM HOMEPOM, MEHSET X MeCTaMU. 3aTeM OH IPOJE/IbIBACT TO »Ke caMoe ¢ KHUTAMH,
CTOAIIUMHU Ha BTOPOM U TPETHEM CJIeBa MecTaX, TpeThbeM M 4eTBepToM u T.J1. [leficTBys
TaKM 00pa3oM, OH TPOINEJ OT JIEBOIO Kpas MOJIKK 0 MpaBoro. OmupejesnTe, CKOJIbKO
CYIIECTBYET N3HAYAJBHBIX PACCTAHOBOK TOMOB, JIJII KOTOPBIX B pe3yJibTaTe TaKoIo IPoXo/jia
TOMa OKarKyTcsl YIIOPSIJIOUEHbI B MOPs/IKE BO3pacTaHsl HOMEPOB.

4. Haiiiure Bce Takue HaTypaJbHbIC YKCIa 1, YTO BCE YUCIa OT 1 J10 2n MOXKHO Pa3OUThH
Ha IIapbl TAKUM 00pa30M, UTO €CJIM YKCIa B IIapaxX CJA0XKHUTh, TO IIPOU3BEICHIE 01y YeHHBIX
n cyMM OyJleT KBaJIpATOM HATYpPaJbHOIO YNC/IA.

5. Harypasibnoe ancsio A > 10 npunucaiu K caMomy cede, 1 0Ka3aj0Ch, YTO MOJIy YUBIIIe-
eca ancyo jgemmrtes na A% Yemy MOTyT OBITH paBHBI HepBble jBe udpbl dncia A?

6. Harypasbuble aucia a, b, ¢, d ynoBIeTBOPSIOT YCIOBUIO
HO/I(2a + b, 2c¢ 4+ d) = 2020.

Kakune HaTypaJibHble 3HaUEHUsI MOYKET IIPUHIUMATH BhIpazkeHue ad — bc?

7. MoxKHO JIi 3aIlOJIHUTHL BCE KJIETKHU JIOCKU 5D X 55 umcaamu 2,3, —5H, YTOObI B KarKI0M
CTPOKe U B KaxKJOM CTOJIOIe cyMMa 4nces1 Oblia papHa (7

8. Jlano narypajbHOe Yncg0 a. MoXKeT Jn oKaszaTbCs, 9TO CyMMa, ThICAIN dJucea a + 1,
20+ 1, 3a+1, ..., 1000a + 1 genuTcs Ha KaxKJ0€ U3 3TUX ThICTIU TUCE !



LV VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATUYECKUHN BOM Ne2. 17.02.2020
T'PVIIIIA CTAPT, BTOPAS JIUTA

1. 3a kpyribim crosiom cuisar 100 srogeit. Karkaplit 13 HUX JinOO phillapb, KOTOPHIil Bee-
IJla TOBOPUT IIPaBJLY, JUMOO0 JI2KeIl, KOTOPhIi Beeria JKET. KaykIblil n3 CHISIIIX 3a CTOJIOM
npousnéc dpaszy: «Cpeju ciaemyomux 10 geoBeK, CUISIIIX ClIpaBa OT MeHsl, POBHO TPOe —
Jkenbly. CKOIBLKO phIiapeil MOrJIo cujieTh 3a crojoMm? [IpuBennre Bce BapuaHThI U JOKa-
JKUTe, 4TO JIPYIUX HeT.

2. Bacs zajiymas HatypasibHoe yncso. OH MOCUYNTA OCTATKU MPU JICJIEHUN 3TOr0 YHCJIa,
Ha 2, 4, 6, 8, 10, 12, 14, a 3arem cioxkua ux. Mor s Bacst nosnyauts 467

3. Ha kpy»xkoK xoauT 25 mKoJIbHUKOB. [IpenogaBaTeb KpyrKKa CKa3aJl JIeTIM IPEII0sKITh
eMy cocTaB KOMaH/ bl Ha Y paibckuil TypHup (B KoMaHe JOJKHO ObITh POBHO 6 9eI0BeK ),
[P 9TOM HACTOI, YTOOBI HUKAKHIE J[BA IIPEJIJIOYKEHHBIX COCTaBa, HE IIePeceKauch 0O0JIbIe
yeM 110 OJTHOMY veJioBeKy. JlokarkuTe, 4TO IMIKOJLHUKHE HEe CMOTYT IPEJJIOXKUTD ITPeIogaBa-
TeJIto 0oJIbIle 16 pa3IuIHbIX COCTABOB KOMaH/IbI.

4. Tlpu Kakux HATYPAJbHBIX N TAOJUIYY 1 X 1 MOXKHO 3allOJHUTH duciamu 1,2 u —3 (He
00513aTeJIbHO BCE YUC/Ia UCTIOJIB30BATH XOTs OBl 10 pa3y) Tak, YTOObI CyMMa IHCeT B KaxK 101l
CTPOKE U B KaxKJIOM CTOJIOIE paBHsiiach 07

5. Harypanbroe anciao A > 10 npummcaan Kk caMoMmy cebe, I 0Ka3a0Ch, ITO MOJIY INBIIIe-
ecs ancyio jeantes na A2 Yemy MOryT OBITH paBHBI IepBbIe jiBe TP dncia A?

6. Harypasibuble aucia a, b, ¢ u d y1oBJIeTBOPSIIOT yCJIOBHUIO
HO/l(2a + b, 2¢ + d) = 2020.

Hoxkaxkure, uro ad — bc pesmres Ha 2020,

7. Ha Gesoit mocke 8 X 8 4éTHOE U1C/IO KJIETOK IHOKPAIEHbl B YePHBIi IBeT. 3a OJUH XO/I
CepexKka BeIOUpaeT JIBe COCeJIHIE 110 CTOPOHE KJIETKI 1 B 00eUX MeHseT I[BeT. BepHo Jiu, ITo
OH BCerjla CMOKeT IIOKPaCUTh B YEPHBII IIBET BCIO JIOCKY MeHee ueM 3a 40 xomoB?

8. /lano narypasabHoe yucio a. MoxKeT jin oKa3aTbcd, 9TO cCyMMa cTa ducea a+ 1, 2a+ 1,
3a+1,...,100a + 1 gesmres Ha KaxKJ10e U3 ITUX CTa TUCET!



LV VPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATUYECKUHN BOM Ne2. 17.02.2020
T'PVIIIIA CTAPT, TPETHS JIUTA

1. B psj crost 10 »)kutesieit ocrposa Priniapeit n JIxxenos. [Isarepo n3 nux ckazasu: “Crpa-
Ba OT MEHs B PsIJIy €CThb PhIaphb , a IsaTepo apyrux: 'CjieBa OT MEHd B PsiJly €CTb JIXKelr .
Kakoe nHanboJibiree KOJMIeCTBO JIZKEIOB MOYKET ObITH cpejin Hux ! (2Kurestsimu ocrposa Pei-
napeit 1 JIXKeIoB siBJIAI0TCs PhIapu, KOTOPbIEe BCErJia TOBOPAT MPaBLy, U JIZKEIlbl, KOTOPhIE
BCerjia BpyT).

2. Ha crose nmexxat 2020 mounet. Iletss, Buta u Tonsg urpator B urpy. XoJdT 10 odepe/in,
omnako Iletss B mada/ie UTpwI ompejeiseT, KTo OyIeT XOANUTH MEePBLIM, KTO BTOPBIM, KTO
TperbuM. 3a onuH xoi Ilers Geper ojHy MoHery co crosa, Bura — 1, 3, b wiu 7 MoHeT,
a Tosist — 2, 4, 6 win 8 moner. Ecim nepest xomom Tosim Ha cToJie ocTaeTcst BCEro ojHa
MOHETa, TO OH CBOIl X0OJI TPOITyCKaeT. BeINIpbIBaeT TOT, KTO CBOMM XOJIOM CMOYKeT 3a0paTh
IOCJIeIHIO MOHeTY. MoxKeT Jin KTo-/inb0 U3 UTPOKOB 00ecIeunTh cebe 1mode/ly He3aBUCHUMO
oT JleficTBUil OCTAJIBHBIX !

3. Kakoe nanbosbItiee KOJNIECTBO CTOPOH MOXKET OBITH Y MHOTOYTOJTBHUKA, €CJIM OHU BCE
JIeYKAT Ha IIECTU IPSIMbIX !

4. Tlpu KaKux HATYPAJbHBIX 1 TAOJIUILY 1 X 1 MOXKHO 3al0JHUTEL dnciamu 1,2 u —3 (He
00s13aTEILHO BCE THC/IA UCTIOJIB30BATD XOTs OBI 10 Pa3y) Tak, YTOObI CyMMa THCeT B KaXK 101
CTPOKe 1 KazKJIoM CToJ101e paBHsiach (7

5. Harypasibaoe gucsio A > 10 npumnucaan K caMoMy cebe, I 0Ka3aa0Ch, 9TO MOJIy IHBIIe-
ecst ancito jpeantes Ha A2 YeMy MOTyT GbITH paBHBI IepBble jaBe N pPbI dnciaa A?

6. Harypasbable yucna a, b, ¢, d yposnersopsitor yeiaosuto HO(2a + b, 2¢ + d) = 2020.
Hokaxkure, uro ad — be penurcs Ha 2020.

7. Ha GeJioit qocke 8 X 8 4éTHOE YMCJIO KJIETOK IOKPAIeHbl B YePHBIi 1[BeT. 3a OJ1H XO/I
Ceperka BbIOUpaeT JBe COCeIHIE 110 CTOPOHE KJIETKI 1 B 00enx MeHsieT 1BeT. BepHo Jin, 4To
OH BCerja CMOKeT IOKPACUTh B UYEPHBIN IIBET BCIO JOCKY MeHee ueM 3a 40 xomoB?

8. Ilo BestoTpeKy e35T TPpH BEJOCUIIEUCTa C MOCTOSHHBIMU CKOpocTsiMu. IlepBolit 0bro-
HsieT BTOporo B 4 pasa ugaiie, deM Tperuil. Bo ckojbKo pas3 4dalie, 4eM TpeTuil BToporo,
[IEPBLIIT OONOHSIET TPETHEro?



