LV YVPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHPOB, 14-20.02.2020
MATEMATNYECKIM BOM Ne2. 17.02.2020
MJIAIIIIA S TPVIIIIA, BBICIIIA ST JIUTA

1. Ha xumxuoit mojke crodr 2020 TOMOB SHITUKJIONEINN, ITPOHYMEPOBAHHBIE
qyncyiamu or 1 o 2020. Bubiamorekapb CMOTPUT Ha JBE caMble Ji€Bble KHUTU U
eCJIN JIeBee CTOUT KHUTA ¢ OOJIBIINM HOMEPOM, MEeHsIeT UX MeCTaMU. 3aTeM OH IIPO-
JeJbIBAeT TO »Ke caMoe ¢ KHUTaMU, CTOSIIIIUMHA Ha BTOPOM U TPEThEM CJieBa MeCTaX,
TPeThbeM U YeTBEPTOM U T.JI. bubjmorekapb 6 pas3 IIPOIIeJI IIPOIIes OT JeBOro Kpas
IIOJIKK J0 IIPABOrO, JeHCTBYsi TakuM obOpasom. OmpenennTe, CKOJILKO CYIIECTBYET
N3HAYaJIbHBIX PAcCTAHOBOK TOMOB, JJIsi KOTOPBIX MHocjae 6 TaKUX ITPOXOJ0B TOMAa
OKaXKyTCsl YIIOPSII0UeHbl B TIOPSJIKE BO3pacTaHusl HOMEPOB.

2. HarypaJsibable yuciaa a, b, ¢, d, m yaoBJIeTBOPSIOT yCJIOBUIO
HO/I(am + b,cm + d) = 2020.

Kakune HaTypaJibHbIE 3HAUEHUS MOXKET IPUHUMATHL BbIpaxkeHue ad — bc?

3. lamno mpoctoe uucyo p > 2. Jlokaxkure, 9TO cpeiu JIIOOBIX p+ 1 1eJIbIX dnce
MOZKHO BbIOpaTh p — 1 4umucio ai, ag, ..., Gp—1 TaK, 4To0bI a1 + 2a2 + 3ag + ... +
(p — 1)ap—1 Aemmiocs Ha p.

4. HaiimuTe Bce HaTypajabHBIE M U N, g KOTopbix (n? 4+ 1)(m? + 1) 4+ 45 =
22n+1)(3m +1).

5. B kyue N kamueit. Aass u Bopst o odepenu youparor KaMHI U3 KydH, HATH-
HaeT AHsi. 3a OJIMH XOJ MOXKHO yOpaTh JIMOO YETHOE UHUCIO KaMHe, O0JIbIee HyJIs,
HO He 0oJiee MOJIOBUHBI KyUd, TNOO HEYETHOE YNCIO KAMHEH, HO He MeHee TTOJIOBUHBI
kyau. [lobexxkmaer TOT, KTO ybepeT mocseaanii KaMeHb. [Ipn KakoM HamMeHbITeM
N > 100000 Bopst MmoxkeT BbINTI'PATh HE3ABUCUMO OT JeicTBuil AHK?

6. HazoBeMm packpackKy KJIETOK JIOCKH 8 X 8 B YepHBIl 1 OesIblil 1IBeTa xopouset,
ecJI B Hell YeTHOe YHMCJIO YePHBIX KJIeTOK. 3a oaumH xod Ceperka BBIOMpAET JIBe
cOoCeJIHIe II0 CTOPOHE KJIEeTKU U B 00enx MeHsieT uBeT. [LIss Kaxkmoit xopoiieit pac-
kpacku Cepexka ImocumTali, 38 KaKoe HauMeHbIee YHCJIO0 XOJ0B MOXKHO M3 3TOI
pacKpacKu MOJIYIUTh PacKpackKy, B KOTOPOII Bce KJIETKU YepHble. deMy paBHO ca-
Moe OouibIioe 3 Haiigenabix Ceperkeil unces?

7. llyctb © m y — mpousBoJibHBIE Yncaa. Kakoe HamMeHbIllee 3HAYEHNE MOXKET
IIPUHUMATE BbIpaskerne r+ + y* — 222y — 2xy? 4 222 + 2y? — 2z — 2y?

8. Ha cropone C'D kBanpara ABC'D ormedena Touka F. HapyxKy TpeyroybHu-
ka ABFE nocrpoennl kBagparsl ENMA u EBQP. dokaxxure, utro ND = PC un
ND 1 PC.



LV YVPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHPOB, 14-20.02.2020
MATEMATNYECKIM BOM Ne2. 17.02.2020
MJIAJIIITIA Y TPVIIIIA, IIEPBAS JIUTA

1. Ha xHM>KHO# 1I0JIKE CTOAT 1 > 3 TOMOB SHIIMKJIOIEINH, IIPOHYMePOBaHHbIE
yncjiamu oT 1 10 n. Bbubanorekapb CMOTPUT HaA JBEe CaMble JI€Bble KHUI'U U €CJIN
JIeBee CTOUT KHUTA C OOJILIIMM HOMEPOM, MEHsIeT X MeCTaMU. 3aTeM OH IIPO/ie-
JILIBAET TO K€ caMOe C KHUIaMH, CTOAIIUMU Ha BTOPOM U TPETLEM CJIEBA MECTaX,
TPeThbeM U YeTBepTOM H T.J1. elicTByst TakuM 0Opa3omM, OMOJIMOTEKaAph IIPOIIEST OT
JIEBOI'O Kpas MOJIKH 110 mpaBoro. OpeieanTe, CKOJIBKO CYIIECTBYeT M3HAYAIbHBIX
pPacCTaHOBOK TOMOB, JIJIsi KOTOPBIX IOCJE 9TOI'0 TOMA OKaXKyTCd YIOPSIIOYEHbI B
IIOPsiTIKE BO3PACTAHUIS HOMEPOB.

2. HarypaJsibable yuciaa a, b, ¢, d, m yaoBJIeTBOPSIOT yCJIOBUIO
HO/I(am + b, cm + d) = 2020.

Kakune HaTypaJibHbIE 3HAUEHUS MOXKET IPUHUMATHL BbIpaxkeHue ad — bc?

3. Haiture Bce Takme HaTypaJibHbIE YHUCTA 1, YTO BCe YHUCIa OT 1 /10 2n MOXKHO
pa30uTh Ha MMapbl TAKUM 0OPa30M, UTO €CJIU YHUCJIa B ITapaxX CJIOXKHUTH, TO ITPOU3Be-
JIeHre TIOJTyIeHHBIX N CYMM OyJIeT KBaJIpaTOM HATYPAJIbHOTO YUC/IA.

4. HajimuTe Bce HaTypajabHBIE M U N, g KoTopbix (n? 4+ 1)(m? + 1) + 45 =
22n+1)(3m +1).

5. B kyue N kamueit. Aass u Bopst o odepenu youparor KaMHI U3 KydH, HATH-
HaeT AHsi. 3a OJIMH XOJ MOXKHO yOpaTh MO0 YETHOE UHMCIO KaMHe, O0JIbIee HyJIs,
HO He 0oJiee MOJIOBUHBI KyUd, TNOO HEYETHOE YNCIO KAMHEH, HO He MeHee TTOJIOBUHBI
kyau. [lobexkmaer TOT, KTO ybepeT mocseaanii KaMeHb. [Ipn KakoM HamMeHbITeM
N > 100000 Bopst moxkeT BbINT'PATh HE3ABUCUMO OT JeicTBuil AHK?

6. HazoBeM packpackKy KJIETOK JJOCKU 8 X 8 B YepHBIil 1 OeJIblil 1IBeTa xopouset,
ecJl B Hell YeTHOe YHMCJIO YePHBIX KJaeTOK. 3a oauH xoid Ceperka BBIOMpAET JIBe
CcOCeJIHIe II0 CTOPOHE KJIETKU U B 00enx MeHsieT uBeT. [lIss Kaxkmoit xopoiieit pac-
kpacku Cepexka ImocumTali, 38 KaKoe HauMeHbIee YHCJI0 XOJ0B MOXKHO M3 3TOI
pacKpacKu MOJIYIUTh PacKpackKy, B KOTOPOIl Bce KJIETKU YepHble. deMy paBHO ca-
Moe OouibIioe 3 Haiigenabix Ceperkeil unces?

7. llyctb © m y — mpousBoJibHBIE Yncaa. Kakoe HamMeHbIllee 3HAYEHNE MOXKET
IPUHUMATE BbIpaskenne -+ + y* — 222y — 2xy? 4 222 + 2y? — 2z — 2y?

8. Ha cropone C'D kBanpara ABC'D ormedena Touka F. HapyxKy TpeyroybHu-
ka ABFE nocrpoennl kBagparsl ENMA u EBQP. dokaxxure, utro ND = PC u
ND 1 PC.



LV YPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. KHPOB, 14-20.02.2020
MATEMATNYECKNM BOM Ne2. 17.02.2020
MJIAIITIASI TPVYIIIIA, BTOPAY JIUTA

1. MoxkHO Jiu 3alI0JIHATH BCE KJIETKU JOCKHU 55 X 55 umcaamu 2, 3, —5, 4TOObI
B KaXkJI0Il CTPOKE M B KaxKJIOM CTOJIOIlEe cyMMa 4dmnces OblIa paBHa (0, a JBOEK U
TPOeK ObLIO OPOBHY !

2. Harypanabuble yucia a, b, ¢, d, m ya0oBJIeTBOPSIOT YCJIOBUIO
HO/I(am + b, cm + d) = 100.

Hokaxxure, uro ad — bc neaurca ua 100.

3. Haiingure Bce Takme HaTypaJbHble YHUCa T, YTO BCe YHUCIa OT 1 10 2n
MOKHO pa3OUTh Ha Mapbl TAKUM OOpa30M, YTO €CJIM YUCJIa B ITapaxX CJIOXKHUTb,
TO IIPOM3BEJICHNE TTOJTYIEHHBIX 12 CYMM OyJ/IeT KBaJIpaTOM HATYyPaJIbHOT'O YHUCIA.

4. Buraauii Bes JHEBHUK HaOJIOAeHUN 3a moronoii. OkaszaJyochb, 9TO B IIO-
CJIeIHUI JIeHb HAOJIIOICHUI KOJIUYIECTBO JIOXKVIMBBIX JHEH cocTaBiIsao nY% npo-
IIEeAINNX ¢ HadaJjia HaOJIIOIeHNil, XOTsI Ha JAeHb PAHbIIE JI0XKIJINBBIX AHEll ObLIO
(n — 1)% ot mabsomaeMbIxX JgHEH K TOMY MOMEHTY (1 — HATYpAJbHOE YUCTIO).
Kakoe HanMenbIee KOJIMYIECTBO JIHEH Bes JHEeBHUK Burasmii?

5. B xky1e N kamueit. Aust u Bopst o ouepean youparoT KaMHI U3 Ky4u, Ha-
qynHaeT AHg. 3a OIUH X0 MOXKHO yOpaTh JIMOO YETHOE UMCJI0 KaMHeil, 00JIbIee
HYJIsI, HO He OoJiee OJIOBUHBI KY4Hd, JIMOO HEYETHOE YKNCJIO KaMHeil, HO He MeHee
noJIoBuHBI Kyun. [lobexkgaer ToT, KTO yoeper mocjeaHuii kKamenb. [Ipu Kakom

nHanMenbiteM N > 100000 Bopst MoxKeT BBIMTPATh HE3aBUCUMO OT JIEUCTBUI
Ann?

6. Ha GeJroit jjocke 8 X 8 4€éTHOE YMCJIO KJIETOK IIOKpPAIlleHbl B Y€PHBI IIBET.
3a omun xoj Ceperka BBIOUPAET JIBE COCEJIHHE IO CTOPOHE KJIETKH U B 00EmX
MeHseT 1BeT. BepHo i, 9To MeHee 4yeM 3a 40 XOJ0B OH CMOXKET MOKPACUTh B
YEPHBIN 1BET BCIO JIOCKY !

7. llyctb a m b — moJioxkuTeNnbHbIE Yncaa. Kakoe HanMeHbIllee 3HaAYUEHNE MO-
JKeT IPUHUMATD Bblpazkenue ab + (a + 2)(b+ 1)?

8. Ha cropone CD xBaagpara ABCD ormedena touka FE. Hapyxy Tpe-

yrojibanka ABFE mocrpoennsl kBagparbl ENMA n EBQP. Jlokaxkure, 9UTO
ND=PCuND 1 PC.



