LV YPAJIBCKUY TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATNUYECKHNIM BOM Ne2. 17.02.2020
CTAPIITIA Y I'PVIITIA, BBICIIIA ST JIUTA

1. B xBajpare 4038 x 4038, HapucoBaHHOM Ha KJjeTdaToil Oymare, oTMeYeHbI
BCE y3JIbl (BEPINIUHBI KJIETOK), KPOME UeThIpEX BEPIIUH KBajparTa. AHS CTaBUT
3eJIeHy10 (DUINKY B IEHTPAJIbHBINA y3es U UrpaeT ¢ bopeil B ciieayioniyo urpy.
IIpm xkaxxgoM xoje cHadaJja bopsi cTaBUT KpacHble (DUITTKU B y3JIbI Ha CTOPOHAX
KBaJpaTa, He OoJiee UeM 110 JABe Ha KaxKJOW CTOpOHe, a 3areM AHS IepeIBUraeT
3eJIEHYI0 (DUIIIKY POBHO 110 TPEM CTOPOHAM KJIETOK, IIPUYEM JIBUTATh B y3eJ1, 3a-
HSITBII KpacHON PUIKO, Hesb3s1. Ecim AHsT cMOXKeT ITOCTaBUTh 3€JIEHYIO (DUIII-
Ky B y3eJl Ha CTOPOHE KBaJpaTa, OHa BbIUI'PaeT. KcTh Jin y HeE BBIUTDBIITHAS
cTpaTerusi?

2. IIycte a m b — menble gucaa. /lokaxkurTe, 94TO CyIECTBYEeT €IMHCTBEHHAs
rapa IMeJblX 4Yuces & U Y TakKas, 9TO

(z+2y—a)’+ 2z —y —b)* < 1.

3. He orpriBast kapanaiia ot Oymaru, Bacst HapucoBaJ Ha IJIOCKOCTU 3aMKHY-
TYIO JIOMaHYIO, CPEJIN JIOOBIX JIBYX COCEIHUX CTOPOH KOTOPOII POBHO OJTHA BEPTHU-
kajbHa. OKa3ajoch, 9TO KaXKJIyI0 BEpTUKAJIbHYIO cTOpOoHY Bacst pucoBaJs cBepxy
BHI3. /loKkakuTe, 9TO 9Ta JJOMaHasl — caMOIepPeCceKaroNasacs.

4. IlocnemoBaTebHOCTH X,  VIOBJETBOPAET  CJECAVIONIAM  YCJIOBUSIM:
r1 =1, x9 =2, x3 =3, a MId KaxKJIOro n > 3 BBIIOJHEHO PaBEHCTBO
Tpn—2(Tnt1 + Tn-1) = xn(Ty + Tp—1). BepHo 11, 910 KaXKI0€ U3 UUCET T, T2,
3, ..., L2020 ueﬂoe?

5. Ilycts M — mpousBoJsibHas TOUYKa Ha orpe3ke AB; P u () — Takue TOYKH,
yro PA = PM u QA = QB; R — rakas Touka, uTo PAQ R — nmapaJieiorpaMm.
Hokaxxnte, ato RM = RB.

6. Ha croponax AB, BC u C'A tpeyronbuuka ABC ormevuennsl Touku K, L
u M coorBercrBenHno. Okazajoch, 4ro K LM — paBHOCTOPOHHUI TPEYTrOJbHUK,
a TOUKHU IepecevdeHns omccekTpuc TtpeyrojbHukoB ABC u K LM coBiamaor.
Haiinnre meobxomumoe n JocTaTovHOE ycaoBue Ha Tpeyroabauk ABC, B KOTO-
POM Takasl CUTyalllsli BO3MOKHA.

7. lano mpocrtoe umcio p > 2. [/lokaxkure, uTo cpeau JOOBIX p + 1 1ie-
JIBIX 4YHCeJ MOXKHO BbIOpaTb p — 1 uwmceno ai, az, ..., Gp—1 TaK, YTOOBI
ai + 2az + 3az + ...+ (p — 1)ap—1 Jgenusocs Ha p.

8. B 8-A kacce n > 2 ygeHukoB. [ljis1 HUX OpraHn30BaHbl KPY2KKU, KaXK IbIil 13
KOTOPBIX TOCEIAI0T X0Ts ObI J1Boe. Karkble iBa KPy»KKa, Y KOTOPBIX €CTh XOTsI
OBl JIBa OOMIMX YYEHWKA, OTJIUIAIOTCS IO KOJUYECTBY yJaCTHUKOB. /lokarkure,
9TO KPy»KOB He Gostee (n — 1)2.
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n(n—1)

1. IIpn Kakux HATypaJbHBIX 7 MOXKHO PaCCTaBUTh —5— IIOC/IEIOBATEIbHBIX
HATYpaJbHBIX YHCeJ Ha PEOpax moJaHOro rpada ¢ n BepIIMHAMHA TaK, UTO s
J060r0 TyTH (BO3MOYKHO, 3aMKHYTOI0) U3 TPEX pebep UmcjIo Ha cpejiHeM pebpe
KpaTHO HAMOOJIBIIIEMY ODIIEMY JIeJIUTENII0 YUCe/ Ha JBYX JAPYyrux peédpax’?

2. IIycts a m b — menble gucaa. /lokaxkure, 94TO CyIeCTBYeT e€IWHCTBEHHAs
rapa MeJbIX YUCeJ T U Y TaKasd, 9TO

(z+2y—a)’+ 2z —y —b)* < 1.

3. He orpriBas kapangaria ot Oymaru, Bacst HapucoBaJ Ha IJIOCKOCTU 3aMKHY-
TYIO JIOMAHYIO, CPEIU JIIOOBIX JIBYX COCETHUX CTOPOH KOTOPO#l POBHO OJTHA BEPTH-
kajbHa. OKa3a/I0ch, 9T0 KaxKIyI0 BEPTUKAJIbHYIO CTOPOHY Bacst pucoBas cBepxy
BHU3. /lokaxkmTe, 9TO 3Ta JJOMaHas — caMOIEePECEKAIOIASCS.

4. IlocnemoBarenmbHOCTH IEJIBLIX HeoTpunarTeabHbIx udmcea 0, 1, 3, 0, 4, 9,
3, 10, 2, ...onpenenena ycaosuamu: ag = 0,
ap—1 — N UPH Gp—1 = n,
ap =
ap—1 + N B IPOTUBHOM CJIyYae.
Bepno sm, 9T0 9Ta nmoc/ie1oBaTeIbHOCTD COJIEPKUT BCE MeJIble HeOTPUIlaTeIbHbIE
qncsa’

5. IIycts M — upousBosibHas Todka Ha orpe3ke AB; P u () — Takue TOYKH,
uro PA = PM u QA = (QB; R — takas Touka, uT0o PAQ) R — napaJjejiorpamm.
Hokazxkute, aro RM = RB.

6. Ha croponax AB, BC u C'A tpeyronbuuka ABC ormevennbl Touku K, L
u M coorBercrBenHo. OKazajoch, 4To K LM — paBHOCTOPOHHUI TPEYTrOJIbHUK,
a TOYKH Iiepecevdenmsi omccekTpuc TpeyroabHnkos ABC n K LM coBmnamgaior.
Haiimure HeobxomuMoe u gocrarodHoe yciaoBue Ha TpeyroiabHuk ABC, B KoTO-
POM TaKas CUTYalllsl BO3MOYXKHA.

7. Jano mpoctroe dumcao p > 2. JlokaxkuTe, 9TO cpeam JIIOOBIX p + 1 te-
JIBIX 4YHCeJ MOXKHO BbIOpaTb p — 1 wwmcno ai, as, ..., Gp—1 TakK, YTOOBI
ai + 2az +3az + ...+ (p — 1)ap—1 Jenusnocs Ha p.

8. B 8-A knacce n > 2 yauennkos. st HUX OpraHu30BaHbI KPY>KKU, KaXKIbIH 13
KOTOPBIX IMOCEITaloT XOTs Obl ABoe. Karkable qBa KPy»KKa, Y KOTOPBIX €CTh XOTsI
OBl JaBa OOIUX yYEHUKA, OTJIMYAIOTCS 10 KOJMYECTBY YYaCTHUKOB. /lokaxkure,
4TO KPY»KKOB He Gosee (n — 1)2.
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1. B kyue N kawmueit. Aug u Bops 1o odepean youparoT KaMHA U3 Ky4d, Ha-
ynHaeT Ansg. 3a OAUH XOJ MOXKHO yOpaTh 00 U46éTHOE UMCIO KaMHeEil, OoJbIee
HyJIsl, HO He OoJiee IIOJIOBUHBI Ky4H, JIMOO HEUETHOE YUC/IO KaMHel, HO He MeHee
moJIOBUHBI Ky4uu. [lobexkmaeT TOT, KTO ydbepeT mocjeqnuii KameHb. [lpnm kaxkom

nmanMenbiliem [N > 100000 Bopst MoxeT BbIMIpaTh HE3aBUCHUMO OT JIeHiCTBUIA
Ann?

2. IIycts @ m b — menble gucaa. /lokaxkuTe, 94TO CyIEeCTBYeT e€IMHCTBEHHAs
rapa MeJbIX YUCeJ T U Y TaKasd, 9TO

(z+2y —a)’>+ 2z —y —b)* < 1.

3. He orpuiBast kapanmaimia ot 6ymaru, Baca HapucoBaJj Ha IJIOCKOCTHA 3aMKHY-
TYIO JIOMAHYIO, CPEIN JIIOOBIX JIBYX COCETHUX CTOPOH KOTOPO#l POBHO OJTHA BEPTH-
kajbHa. OKa3a/0ch, 9T0 KaxKIyI0 BEPTUKAJIbHYIO cTOPOHY Bacst pucoBas cBepxy
BHM3. JloKaxkmTe, YTO 3Ta JIoMaHas — CaMOIIEPECEKAIOMIASICS.

4. IlocnemoBare/IbHOCTL IEJBIX HeoTpulareabHbIX uncena 0, 1, 3, 0, 4, 9,
3, 10, 2, ...omnpenenena ycjaosuamu: ag = 0,
) Gp—1 —nupu ap—1 2N,
fin = Qp—1 + N B IPOTUBHOM CJIyYae.
Bepno sm, 9T0 3Ta nmoc/ie1oBaTeIbHOCTD COJIEPKUT BCe MeJIble HeOTPUIlaTe IbHbIe
qucaa’

5. IIycts M — upousBoJibHas Todka Ha orpe3ke AB; P u () — Takue TOYKH,
uro PA = PM n QA = (QB; R — Takas Touka, uro PAQ R — mapaJjeaorpaMm.
Hoxkaxxute, aro RM = RB.

6. Ha croponax AB, BC u CA tpeyronpauka ABC ormedennl Touku K, L
n M coorBercTBenHo. 3Bectno, uto K LM — paBHOCTOpOHHWUIT TPEYTOJIbHUK,
a TOYKH IiepecevuenHusi ouccekrpuc tpeyroabHukos ABC nu K LM coBmamgaror.
Bepno 1, aro Tpeyrosbaunk ABC Tak»ke paBHOCTOPOHHMIA?

7. Bacst 3aayman sHarypasibHOe ancsio. OH IoCYuTaI OCTATKU IIPHU JIeJIEHIN 3TO-
ro amnciia Ha 2, 4, 6, 8, 10, 12 u 14, a 3arem cioxkui ux. Mor jiu Bacs rosryantb 467

8. Ha kpyxkok xoauT 25 mkoJabHUKOB. [IpernomaBarens KpyKKa CKa3aJj JIeTIM
IPEJJIOKUATH MY COCTaBbl KOMaH I Ha Y paiabckuil TypHup (B KOMaHe JOJZKHO
OBITH POBHO 6 YeJOBEK), MPU ITOM HACTOI, YTOObI HUKAKHUE JBA IPEJIOKEH-
HBIX COCTaBa He MepeceKauch OOJIbIlle YeM 110 OJIHOMY desioBeky. [lokaxkure,
YTO MIKOJIbHUKHA HE CMOT'YT IPE/JIOXKUATH MTPENoIaBaTeio 00/1bIne 16 pa3maabix
COCTaBOB KOMAaH/I.



