Tpuoyams emopas Jlemusis Mnoconpeomemnas Llxonra Kupoeckou obracmu
Buwrkuns. 3-28 uronsa 2016 2o0a.

8 knacc, mamemamuyecKuii 6ol, 12 uronna. BapuaHm «BepaHoa»

1. NeTa MeeT MHOXECTBO NPOBOJIOYHbIX 3ar0TOBOK B BUAE KBaApaTUKa CO CTOPoHOM 1 6e3 oaHO
CTOPOHbI. OH XOYEeT CNOXWUTb M3 HUX KBAAPaT Nxn, Pa3/IMHOBAHHbIA Ha KBaapaTuku 1x1, 6es
NPOMNYCKOB M HanoXeHuin. Mpun Kakux HaTypasbHbIX n MeTa CMOXeT cnasTb M3 3TUX 3aroTOBOK
KBaZpaT CO CTOPOHOM n, pa3rpad/ieHHbIN Ha KBagpaTbl CO CTOPOHOM 1? 3aroTOBKM He MOryT
HaKNaAbIBATbCA APYr Ha Apyra.

2. /13 To4kKM M Ha ocHoBaHuMKM BC paBHObGeapeHHOro TpeyronbHuka ABC npoBeaeHbl NpAMble,
napannenbHbie 6OKOBbIM CTOPOHaM, M Nepecekatowme cTopoHbl AB 1 AC B TouKkax P n Q. Mpamble
PQ v BC nepecekatotca B Touke N. [lokaxkute, yto NB+NC = 2MIN.

3. HatypanbHble Yncna m v n Takosbl, Yto 7"+16" genntca Ha 101. lokaxuTte, 4yto uncno 7"+16™
ToXe aenntca Ha 101.

4. Mpwu nrpe B «MopcKoi 6oi» Kopabnem moryT ABAATLCA TONbKO NMPAMOYIONbHUKM, Y KOTOPbIX
oAHa CTopoHa paBHa 1, a gpyraa — 1, 2, 3 unm 4. Kopabaum He moryT conpukacaTbCca CTOPOHAMU U
Aaxe yrnamum. Kakoe HanmeHbLLee KOIMYeCcTBO MOTyT 3aHATb Kopabaun Ha gocke 10x10, ecnm K HUM
Henb3a 406aBUTb HM OAHOro Kopabna 6e3 HapyLweHUa Npasun?
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6. CywLecTBYHOT M TakMe GYHKUMK f 1 g, onpeaeneHHble ANa BCcex AeUCTBUTENbHbIX X, YTo f(g(x)) =
x+1 npu Bcex X, a g(f(x)) He paBHO X + 1 HM NPU KaKKX X?

7. B KneTke AOCKU nxn CTOUT Koponb. OH AenaeT Npou3BO/IbHLIN MEPBbIA XO4 WU NPOAOAKAET
X0AUTb MO cnegylowemy npaBuay: ecivM ovepesHon Xop Kopona 6bin no BepTUKaAM wau
rOPU30HTaNN, TO CNeayoWwmnii AoMKeH BbiTb NO ANaroHann, n Hao6opoT. MpPU KaKMUX N MOXKHO TaK
BbIOpaTb Havya/sbHY MO3ULMIO M NOCAEA0BATENbHOCTb X040B, YTOObl KOpPOo/b NObbiBan BO BCEX
KNEeTKax A0CKM No ogHoMy pa3y? (HayanbHaa KneTka cymtaeTca nocelwieHHon. Bo3spawartbea Ha
NCXOOHYIO KNEeTKY He 06A3aTeNbHO.)

8. Myctb M ={1, 2, 3, ..., 100}. HaltanTe Konnyectso buekumn f: M — M TaKuXx, YTO ecnn X AeNnTcs
Ha y, To U f(x) aenutca Ha fly).

9. bopA 1 Baca aoroBopunancb NoKasatb AHe GOKyC, COCTOALMNI B cneaytoliem. AHA BbiKaablBaeT
B pAL4, KAPTOYKM C Yncnamm ot 1 4o 2n B NPpOM3BOIbLHOM NOpPAAKE YMCNOM BBepX. bopa, nocmoTpes
Ha HWUX, TMB6O MeHSeT ABe KapTOuYKM MecTaMu, Mbo He AenaeT Hu4ero. 3aTem KapTouku (c
COXpaHEHWeM MopsAKa) NepeBOpPaYMBAIOTCA YMCIOM BHM3, MU B KOMHATy BXoauT BacA. AHA
Ha3bIBaeT emy Yncsio oT 1 40 2n, 1 OH NO OAHONM NepeBOPaAYMBAET KAPTOUKM C LLE/IbIO NepeBepHyTb
KapTOUKY CO CKa3aHHbIM yncnom. Kak bope 1 Bace 40roBopuTbCa TaK, YTOBbl OH rapaHTUMPOBAHHO
HalWEéN KapTo4Ky He bonee, Yem 3a N NepeBopaymnBaHUA?

10. Touka M nexuT Ha MeHbLueln ayre CD onncaHHOM OKPY*KHOCTU KBaapaTa ABCD. Mpamble MB u
CD nepeceKatloTcA B TOUKe B TOUKe S, npamble AM n BD nepeceKkaroTca B ToUKe P, npamble AC v BM
nepecekatotTca B Touke Q, npamble AM un CD nepecekatoTca B TouKe R. [loKaxkute, yto PS
nepneHAuKynapHo RQ.



Tpuoyams emopas Jlemusis Mnoconpeomemnas Llxonra Kupoeckou obracmu
Buwrkuns. 3-28 uronsa 2016 2o0a.

8 knacc, mamemamuyeckulii 6ol, 12 urons.

Bapuanm «[llpasasa 6ecedka»

1. BabylwKa OTMeYaeT AeHb POXKAEHUA B OANH AEHb C BHYKOM, U BOT Y)Ke LIeCTON AeHb
POXAEHWUA Noapad eé BO3PaCT OKa3blBAaeTCA KPaTHbIM BO3pacTy BHyKa. CoTbi AeHb
poxKaeHuAa 6abyluKa ewwé He oTme4dana. CKoNbKo en net?

2. N3 To4kM M Ha ocHoBaHuM BC paBHObeapeHHOro TpeyronbHuUKa ABC npoBeaeHbl
npAMble, NapannenbHble 6BOKOBbIM CTOPOHaAM, U Nepecekatolime ctopoHbl AB n AC B
TouKkax P n Q. MNMpamble PQ n BC nepecekatotca B Touke N. [lokaxkuTte, uto NB+NC = 2MIN.

3. HaTypanbHble yncna a u b TakoBbl, YTO HaTypasibHOe 4uCno a—b Aenntca Ha
HaTypa/ibHoe 4ncno 2b—a. [loKaxKute, 4to Yncio 2b—a aBnseTca HamboNbWNUM OBLLUM
fenvtenem yvcen a v b.

4. Mpu nrpe B «MopcKoi 6oi» Kopabnem MoryT ABAATLCA TO/IbKO NPAMOYFO/IbHUKM, Y
KOTOpPbIX OAHa CTOpoHa paBHa 1, a apyras — 1, 2, 3 wan 4. Kopabanm He moryt
conpuKacaTbCA CTOPOHaMM U ga)Ke yrnamu. Kakoe HammeHbllee KoAn4ecTBO MOryT
3aHATb KOpabnum Ha Aocke 9x9, ecnn K HUM Henb3a A06aBUTb HM OAHOro Kopabna Hes
HapyLeHnA npasmn?
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6. B nonHom rpade Ha 100 BepwunH ctepan 50 pebep. [okaxKnTe, 4TO B OCTaBLUEMCA
rpade MoXKHO BblbpaTb 50 BEPLUMH, N3 KOTOPbIX KarxkAasA C Kaxkaom coegmHeHbl pebpamu.

7. B Knetke AOCKU nxn cToutT Koponb. OH AenaeT Npou3BO/IbHbIA MepBbl X04 W
NPOAONXKAET XOAUTb MO CAeAyoWeMy MPaBuay: ecin o4epesHOM xo4 Kopoaa 6bia no
BEPTUKANWN UV TOPU3OHTANN, TO CAeAYIOWMN A0MKeH BbiTb NO AMaroHanu, n HA0bopoT.
MpY Kaknux N MOXHO TaK BbiOpaTb HaYa/bHY MNO3MLUMIO U NOCAeA0BaTeNbHOCTb XOA40B,
4TOObl KOPONb NOObLIBAN BO BCEX K/AETKaxX AOCKM Mo ogHOMY pas3y? (HayanbHaa KneTka
CYMTaeTCA noceweHHON. Bo3BpalaTbca Ha NCXOAHYHO KNeTKy He 06a3aTenbHo.)

8. B 100 ogmMHaKoBbIX CTaKaHOB HA/NT COK. 3a OAHY OMnepauuio NoBap MOXKET NnepennTb
N3 O4HOrO CTaKaHa B apyrov ntoboe KOANMYECTBO COKa, HO TaK, YTODObI ApPYron CTakaH He
nepenosiHMACA. Y noBapa naeanbHbin rnasomep. [JoKaxkuTte, 4To 3a 99 nepesmBaHUM OH
MOXeT YPaBHATb KOJINYECTBO COKa BO BCeX CTaKaHax.



