LV YPAJILCKUY TYPHUP IOHBIX MATEMATHUKOB. KHIPOB, 14-20.02.2020
KOMAHJIHASA MATEMATHYECKASA OJIUMIINA JTA 15.02.2020

SAJJAHUS J1J1S1 6 KJIACCA

1. Ha ocTpoBe >XKUBYT pbILIapu, KOTOpPBIE BCEr/la TOBOPAT MPaBIy, U JDKEIbI, KOTOPHIC
BCEra JryT. JlecsaTe xurenen ocTpoBa NpoHyMepoBaHsl unciamu oT 1 no 10. Kaxnomy u3
HUX 3aJQJIA TpH Borpoca: «Jlenurcst 1 TBoi HoMep Ha 27», «Jlenutcst mu TBO HOMEpP Ha
47y, «JlenmuTcst M TBOM HOMEp Ha 57». MOTIJIO JIM Tak CIyYUTHCS, YTO HA TIEPBBIA BOMPOC
obu10 HaHo 3 oTBeTa «Jla», Ha BTopoi — 6, Ha TpeTuit — 27

2. Ilycts S(n) — cymma mudp yrcna N. Jlokaxure, 4To

310041
2

S(1) = S(2) + S(3) = S(4) + -+ — S(31°0 — 1) + 5(31°0) =

3. Ilers pazmenun uncio 2020 Ha HatypabHOE uuciao N ¢ octaTkoM. 3aTeM OH pa3AeiIniI C
ocratkoM 2020 Ha nomyuyuBlIMics octaTok. Kakoil HamOoNbLIIMKA OCTaTOK OH MOI B
pe3yabpTaTe NOJIyYUTh?

4. Ha nocke 20x20 ormeuyeHo T kieTok (XOoTs Obl ogHA oTMedeHa). OKka3aioch, 4TO IS
10001 OTMEUYEHHOM KJIETKU cpear 38 KIICTOK, HAXOAIIMXCSA ¢ HEM B OJHOM CTPOKE WIIU
OJTHOM cToJ101e, otMeueHO x0T Obl 20. [Ipu kakom HauMeHb1IeM T TaKO€ BO3MOKHO?

5. Harypanbnblie uncna a, b u ¢ takoBsl, uto uncio (a + 2b)(b + 2¢)(c + 2a) sBasercs
CTENEHbIO NpocToro P. Halaure BCce Takue P.

6. B marepsr mpuexano 50 HIKOJIBHUKOB, HEKOTOpPHIE M3 HUX 3HAKOMBL. MOIJIO JIM TaK
CIIyYUTBCS, YTO ISl JIFOOBIX JIBYX 3HAKOMBIX IIKOJHLHUKOB HaWIETCS POBHO OJWH U3
OCTaJIbHBIX, 3HAKOMBII C 000MMHU, a JJIsl JTFOOBIX ABYX HE3HAKOMBIX IIKOJLHUKOB HAUTyTCS
poBHO 10 U3 OCTaJIbHBIX, HE3HAKOMBIX C 000MMU?

7. B pan croar 10 rupb MONOKUTEILHOTO Beca. Beca 00bIX BYX CTOSIIIUX PSIOM THPb
otTimyarorcs poBHO Ha 1. Bee 10 rupb pa3noxuiv Ha 1B rpymibl, paBHbIE 110 Becy. Kakoe
HAaMMEHbIIIEE 3HAUCHUE MOKET MPUHUMATh BEC CAMOU JIErKOM rupu?

8. HazoBéwm Tpoiiky umcen Buga (N, 2n, 3n) xopouweii. Kakoe HanbOoIbIIee KOJIUIESCTBO
XOPOIIUX TPOCK MOXKET ObITh cpeain 120 pa3nuuHbIX HATYpaIbHBIX YUCET?
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1. ITycts S(N) — cymma nudp yucia N. Jlokaxure, 4To

S(1) ~ S$(2) +5(3) — S@) + - — S(310° — 1) + 5(3100) = T,

2. Inemsaunnku Jlonanena bummm, Bumm n dwimm odenp mo0atT koH(peTsl. OauH WiIn
HECKOJIbKO U3 HUX MOBAIWIIMCh TackaTh KOH(DETHI y asau. Bee Tpoe 3Har0T KTO UMEHHO ATO
nenaetr. Kaxapiil U3 IIIEMSHHUKOB JIBa MMOCIIEIOBATENIBHBIX JHS HEIEIH BCE BPEMSI JDKET, a
OCTaBIIIMECS TIATh THEH BCEraa roBOpUT mpapay. [Ipuyuem HuKakue nBoe OpaTheB HE JITYT B
OJIUH U TOT K€ JIeHb Heaenu. B Bockpecenbe buim ckazan, uto KoH(eTs TackaeT Buu.
B nonenensauk bunu 3asBwit, uto oH 3ps o0BuHMI Bumm, a Jlwu ckaszan, 9yto bummu
koH(peT He Opan. Ho Bo BropHuk Jwmmm cooburwi, yto koHdeTsl TackaeT buimu. Kto
ctamwt KoHdeTs! aaau Jlonansaa?

3. Ob6o3HaunM depe3 K KOJMUYECTBO CIIOCOOOB PAaCKPaCHTh KXY KIIETKY KBajpaTa
100x100 B oguu u3 10 11BeTOB Tak, 4YTOOBI B Kakaou mojocke 1x10 (BepTHKaIbHON WM
TOPU30HTAILHON) BCE KJIETKH ObLIM pa3HolBeTHbIMU. O003HAYMM yepe3 N KOJMYEeCTBO
CHOCOOOB pacKpacuTh KaXayro KIETKy mpsimoyrojabHuka 60x150 B oaun u3 10 11BE€TOB Tak,
4TOOBI B Kaxa0u nosiocke 1x10 (BepTUKanbHOW WM TOPU3OHTAIBHOM) BCE KIETKU OBLIM
pazHonBeTHBIMU. UTo GoJbie: K wmu n?

4. HeorpumarenbHble uucia a u b ymoBmerBopstor ycimoBuio a+b =2. Haiigure
a’ +b*+ab
ab+1

5. Jlan paBHoOeapennsiii TpeyroabHuk ABC ¢ ocnoBanmem BC. Ha croponax BC u AC
CoOTBETCTBEHHO BhIOpaHb! Takue Touku M u N, uro BM = BA u CN = CM. JlokaxuTe, 94TO
AM+CM > BN.

6. B nareps mpuexanu N MIKOJILHUKOB, HEKOTOPBIE M3 HUX 3HAKOMbL. OKa3ajloch, YTO Y
Ka)XJ10ro pOBHO 20 3HAKOMBIX, JJI JIFOOBIX JIBYX 3HAKOMBIX IIKOJIbHUKOB HAWUJIETCS POBHO
OJHH U3 OCTAJIbHBbIX, 3HaKOMBIﬁ C O6OI/IMI/I, a aJid J'IIO6I>IX ABYX HC3HAKOMBIX IIIKOJBHUKOB
HaﬁﬂyTCSI POBHO IJ_IeCTepO 13 OCTAaJIbHBIX, 3HAKOMBIX C OGOI/IMI/I. quy MOTI'JIO 6BITL PaBHO
n?

HaMMCHBIICC 3HAUCHUC BBIPAKCHUA

7. Haiimute Bce TpPOWKHM HATypalbHBIX 4Ymcenl @, D W C, UII KOTOPBIX YHCJIO
(a+2b)(b+2c)(ct+2a) sBisieTcs CTENEHBIO IPOCTOTO.

8. B psn crosat 30 rupbh NOJOKUTEIBHOTO Beca. Beca MoObIX ABYX CTOAIIUX PSAJOM TUPb
OTJIMYAIOTCSI POBHO HA 1. DT TMpu paslioKWIM Ha JBE TPYIIbI, paBHbIE 10 Becy. Kakoe
HaVMEHBbIIIEE 3HAYEHUE MOT IPUHUMATh BEC CAMOU JIETKOU U3 ITUX TUPb?
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1. Kpokomun 3amomamn Ttabmuiyy 2020x2020 yuciamMu 1O TaKoOMy 1 1
NpaBUITy: BCE YMCJIA B CaMOU BEpXHEW CTPOKE M CaMOM JIEBOM CTOJIOIIE

paBHBI 1, a KaXJI0e M3 OCTAaBIIMXCSA 4YHcen paBHO pasHoctd umerma, | L | 0 | 1 | 0
CTOSIIETO HAJ HHUM, W YMCIa, CTOAIIETO CjIeBa OT HEro (CM. 4acTh | 1 | -1 | 2 | -2
TaONIUIbl Ha KapThHKe). YeMmy paBHa CyMMa Yucel Ha JUaroHalu,

WIyIICH U3 JIEBOW HI>KHEHN KIIETKHU B MPABYIO BEPXHIOIO? 11214 -6

2. B cenbckoit mikone 11 kmaccoB, B 11-M kiacce y4eHHKOB MEHbIIIE, 4eM B IiepBoM. B
KaKIOM KJacce €CTb POBHO OJuH crapocTta. OIHaXAbl BCE YYCHUKU IPUILUIM B IIKOJIY B
MacKax: YYEeHHKH OJHOrO KJIacCa — B MAcCKax OJHOIO I[BETA, & YYEHUKU PA3HBIX KJIACCOB —
pa3Horo nsera. Bce oHM BCTanM B KpYyr JULOM K LEHTpY. [lamee pa3 B MUHYTY Ka)Abld
YUYECHHMK HAJEBACT MACKy cocena cupasa. [[okaxkure, 4TO B KaKOW-TO MOMEHT HauAyTCs ABa
CTapOCThI B MAaCKax OJMHAKOBOIO LIBETA.

a c
3. IlycThb X 1 Y — TOJOXKUTETbHBIC PAITIOHAIBHBIC YHCTIA, X = b’ y= 4 UX HECOKPATHMBIE

3amucy, @, b, ¢ m d — HaTypanpHBIe Yncna; Meduanmou 9UCceN X U Y Ha30BEM YHCIIO, PaBHOE
a+cC

b+d
HalJeTcss OECKOHEYHO MHOTO TOJIOKHUTENBHBIX PAIlMOHAIBHBIX YUCEN P Takux, 4To S —
MeauaHTa uncen t u p.

. I[OKEDKI/ITC, qTO IJIA JIFOOBIX JABYX TIOJIOKHMTCJIBHBIX PAaMOHAJIBHBIX YHCCI S U t

4. Tlyctb E u F — touku Ha cropoHax AC m AB COOTBETCTBEHHO PaBHOCTOPOHHETO
tpeyronsauka ABC; EF || BC. ITycts G — Touka nepeceueHust Meauan tpeyroibrauka AEF, M
— Hekoropas Touka Ha oTpeske BE. Jlokaxute, ut0/MGC = 60° Torma u TOIbKO TOT/A,
korna M — cepenuna BE.

5. Jlano HatypaipHOoe umcio K> 1. HaiimuTe HauMeHblliee HATypaJibHOE YHUCIO N, TIPH
KOTOPOM Ha KJIET4aToM OejoM ToJjie pa3zMepoM NxN MOXKHO 3aKpPacUTh HEKOTOPbIC KIETKU
YEPHBIM I[BETOM TaK, UYTO B KaKJIOW CTPOKE M B KAKIOM CTOJIOIC OKa)KeTCS POBHO K 4EépHBIX
KJIETOK, MPUYEM HU Yy KaKUX JBYX 3aKpalllEHHBIX KJIETOK He OyaeT HH OOIIeill CTOPOHbI, HU
oO111e#1 BEpIITUHBI.

6. /lanbl HaTypanbHble uncia @ u b. Jlokaxkure, 4T0 HATYpaIbHBIX N, JUIT KOTOPBIX YHCIIO

n n
(a + Ej + [b + Ej — IIeJ0€, HE MOYKET OBITh OECKOHEYHO MHOTO.

7. Ilyctb P — Touka BHyTpu Tpeyroabuuka ABC. U3sectHo, uto ZBAP =10°, ZABP = 20°,
/PCA =30° u ZPAC = 40°. Haitnure Bennuuny yria PBC.

8. HaiimuTte HaumMeHbIllee HATypaJlbHOE YHCIO N, I8 KOTOPOTO HAWIyTCS TaKue

. /n
JNEUCTBUTENBHBIE  uucla 1 <X; <X <...<X;<4, d4ro X + X, +..+ Xn>?

1 1 1_2n
—— 4. ==
X X X, 3

n



