Becennnit Typ Omumnuaga KO MI'V umenun M.B.JIlomonocosa 17 mapta 2014

Ozpanunenue 60 ecex 3adayar no namamu: 64 M6
Oepanuuenue 6o ecex 3adavax no spemenu: 1 cex.

A. Ayat and the film

Adr perma mocMoTpeTh Kakoid-HuOyab xoporwit (hbuabM. OH B3I TyCTYIO (DIEIKY, YTOOBI CKOMUPO-
BaThb Ha Hee pmwibM ¢ jrydmuMm peiituarom 1o Bepecun AYAT FILM RATING. Bersicauiocs, uro duemka
He PEe3WHOBAs, W JIAJEKO He KaxKiablil (puibm nomemaercs na wee. [lostomy Agar permun Boibpars hpuabm
C JIyYIUM DPEHTHHTOM, KOTOPBIH momecTuTcst Ha (uiermky. Kakoit hwiabM OH W3 3TOTO CHHCKA BHIOpaJI?!
Wau Agr, B3rpyCTHYB 110 TIOBOJLY HECOCTOSIBIIETOCH KHHOCEAaHCa, cADOTUPOBAHHOTO MaJIeHLKOW (hJICIIKOi,
Holres Ha 1mapy (pU3HIeCKONl KyIbTYPhI?

Bsoa.

Hpa menbix uncaa: S — pasmep duemku (or 1 mo 30000) u N — konudectso dbuibMoB B crucke (ot 1
710 100). Jasee N map nesbix uncess: R; — pefirunr i-ro dpunbma (ot 1 10 100) u V; — pasmep i-ro dbuiabma
(or 1 10 30000). Peiitunru y Beex GUIbMOB Pa3JIHIHBL.

BriBon.
Hesioe unciao K — momep puibMa ¢ MAKCUMAJIbHBIM PEHTHHTOM, KOTOPBI MOMENaeTcsd Ha (Jielrke.
Eciu Agar He cmor BeIOpaTh BUIbBM, BhIBEIUTE -1.

ITpumep.
Beog, BrBoOL,
1000 2 -1
100 2000
50 4700
4000 5 3
100 4700
20 6200
50 1400
40 700
55 4200

B. Big dipper

Komanna Big-dipper — 3ro Hennc, Anuns u Hagupa. Ho 9T0 HuKak He mOMOraer pelruTb 3a1a4dy.

Bgoga.
Hpa nesix qucia A u B (06a or 1 10 1000).

BriBosa.
OanHo 1en0e 9uco.
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ITpumep.
Beog, BrBOL,
7 2 95
2 2 40
235 152 38783
15 25 0

C. Comparing

Marmra n Bajtum Hanmcasm no crpoke oguHakoBoit aauuabl N n3 6ykB JaTuHckoro ajadasuTa: a u b. Korma
OHM CPABHUJIM CTPOKH, BBISICHIJIOCH, 9YTO CTPOKH OoTan4aiorcs. «Tak e moiiger! Ceitgac MBI cregaeMm u3
HUX OJIMHAKOBBIE CTPOKH!» — CKa3aJI TOT, KTO IOBBIIIe, IOIMHUPe U HOCUT OUYKH. OHM PEeIIuId NIpUBecTH 0be
CTPOKHU K 00IeMy Buy. BooaynieBaéHHBIN BOCIIOMUHAHUAME TOJIMYIHON JABHOCTH O METOJIAX COPTHPOBKH,
Baaum mpuayman ciaeayionine TpaBUIa «IIPUBEICHUS»: 33 OJUH X0 MOXKHO MEPEcTaBUTH JIBE COCETHUX
OyKBBI B OJHOIl W3 CTPOK, ecam 3Tu OyKBbI pasaunddbl (To ecth ab — ba wimm ba — ab). «C Takumun
NpaBUJIAMH Thl TOYHO HE MPUBEIEITH CTPOKHU aa 1 bb K onuHaKOBO#!» — oTBeTH/Ia Ta, KTO MOHUKE, CTPOiTHEil
U ¢ XOpoinuM 3peHueM. [IpoBepbre, cMOTYT Jin pedsTa IPUBECTU JIAHHbIE CTPOKU K OOIIEMY BHJLY, U €CJIU
CMOTYT, TO KAaKO€ MUHHUMAJIHLHOE KOJUYECTBO XOJ0B HOHAIOOUTCS !

Bsoa.
[enoe ancao N — pmuna c1pok (ot 1 go 100). e crpokn u3 N JaTHHCKUX CHMBOJIOB G U b.

BriBosa.
Hestoe uncao K — MUHAMAJIBHOE KOJTHIECTBO XOI0B, HEOOX0IMOe /711 TPUBeIeHus K o01IemMy Buay. Ecian
CTPOKM IPUBECTH HEJIb3sl, BbiBeuTE -1.

IIpumep.
Brog, BrBog,
2 -1

aa
bb
10 9
aaaaaaaaab
baaaaaaaaa
6 3
baaabb
abbaab

D. Dima’s divided numbers

JluMy OMPOCHIM HATTUCATh TPOrPAMMY, KOTOpas epeOIpaeT Bce HEOTPHUIATETbHbBIE THCJIA, COCTOSTITAE
u3 ue 6omnee, yem M nudp. Korma emy naBanu 3ajanme, To HU CJI0BA He CKA3ATU PO CUCTEMY CUUCTCHUS,
B KOTOPOIl JIOJIZKHBI OBITH 3anucanbl yucia. [loaromy xurpoiit /luma BoIOpas JIBOMYHYIO CUCTEMY CUUC/IE-
HUs, 9TOOLI IPOrpaMMa paboTaja Kak MOXHO GeicTpee (mojxoiguiux uuces B Heil Beero jumb 2M). Kak
TOJBKO JOBOJBHBIN JIWMa JOJTOKHIT O BBINOJHEHNN 33/IAHUS, eMy [l CJeIyIolee: HAIUCaTh TaKyIO JKe
nporpamMMmy, HO 4YTOOBI OHA paboTasa MapaJuieIbHO Ha KaacTepe w3 [) KOMIBIOTEPOB, IpUYEM KarKI0€e THC-
JIO JIOJIZKHO OBITDH TMOJYYeHO POBHO OJIHUM KOMITBIOTEPOM POBHO ofnH pa3. Tak kak /uma B rmyOune myriu
3a PaABEHCTBO BCEX, BCEI'O M BCs, TO OH PEIIM/ Pa3JeAUTh YUC/Ia MEXKJY KOMIbIOTepaMH TaK, YTOObI BCe
KOMIIBIOTEPHI TIepedpasin OMHAKOBOE KOJNYECTBO YUCE. BhIICHUIOCH, YTO JAJIEKO He JJd JI000H CHCTeMBbI
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CYUCJIEHUST MOYKHO PAaCIpPEee/IUTh BCE HYZKHBbIE €My YHC/Ia MOPOBHY MexKay [) KoMibioTepamu. Torjga oH

pelna HailTh MUHUMAaJIbHOE OCHOBAHHUE CHCTEMbI CUMCIEHH, JIJIsI KOTOPOI 9T0 MOXKHO caesarh. 1lomorure
Hnwme!

Bsoa.
Hpa neapx uucaa: M — mMakcuMaabHoe KondecTso mudp B uucae (ot 1 go 10%) uw D — xonmaecTBo
KoMIboTepos (o1 2 10 10%).

BriBos.
[enoe uncio K — MUHUMAaJIbHOE OCHOBaHME cucTeMbl cauciaenus: (K > 1), B KoTopoii Bce Yuc/ia u3 He
bostee, uem M 1udp, MOKHO pa3aeluTh MOPOBHY MeXKAy [) KOMIbIOTEpaMH.

ITpumep.
Brog, BrBog,
3 1000 10
2 12 6
4 48 6

E. Elegant system

B ormaun ot Jdumer y Banu gpyras mo3umus Mo BEIOOPY OCHOBAHUS CHCTeMbl cuuciaenud. OH cuuTa-
eT, 4TO JIBOMYHAs CUCTEeMa CUHCJIEHUS — Jiydllas cucreMa cuucjeHus B mupe. llocse kypca jnuckperHoit
MaTeMaTHKN 3TO MHEHHE HACTOJhKO YKPENUJI0Ch, YTO OH Pelu B JECATHIHOIN CHCTeMe CUHCIEHUS BBe-
CTH «JIBOMYHOE OKPYTJIEHUEe» I INCes W3 YCTapeBIIell JeCITUIHON CHCTEeMBI CUNCTEHUS B MePeoBYIO
npondnyto. CyTh OKPYTJIEHUs JOBOJIBHA MPOCTA: J000e HATYPAaTbHOE YHCJIO 3aMeHseTcs Ha OamzKaiiiree,
B 3alUCU KOTOPOTO MPUCYTCTBYIOT TOJBKO Iudpsl 0 u 1. Hamumure mporpammy, KoTopas «OKpPYIJISeT»
YUCJIA.

Bsoa.
[Tenoe wucao N (or 1 go 10'%). Beox 3akanunBaercst TOUKOIA.

BriBos.

Henoe wmcno K — 4uciao, HOAydeHHOE TMOCHTE <«JIBOMYIHOTO OKPYIJIEHHS» Oe3 Bemymux HyJeil. Kcam
OJIMKARIITAX 9UCTIA JIBA, TO OKPYIJIATH MOYXKHO B JIIOOYIO CTOPOHY.

ITpumep.
Brog, BrBog,
5556. 10000
1011556. 1011111
101101234567890. 101101111111111

F. Fantastic chess

Amngpeit m AHyap WIparoT B UI'PY C HeaJeKBATHBIM ¢ep3eM Ha IPsAMOYTOJbHON IMaxMaTHONW TOCKe.
HeanexkBarubiit pep3b MOKET XOJAUTH BIPABO, BHU3 WK BIPABO-BHU3 110 JIMArOHAJIN HA JIFOOOE KOJIMIECTBO
KJIETOK (TOJIBKO B 3 HANMPABJIEHUSIX, & He B 8, KAK B HOPMaJIbHbBIX IMAXMATHBIX IPABUIAX ). XOTh 3TOT (hep3b
U HeaJ[eKBaTeH, HO C MPaBUJaMU ITUKETa 3HAKOM: OH HE MOXKET OUTH Jpyrue (PUrypbl U XOJAUThH CKBO3b
HuX. B Hagaje urpsl pep3b CTOUT B JIEBOM BEPXHEM YIUIy JOCKH. XOIUTh HaunHaeT Anapeit. [Ipourpeisaer
TOT, KTO He MOXKET CJlIeJIaTh X0J1. KTo BRIMI'paeT Ipu ONTUMAILHONR Urpe 00OUX UT'POKOB?
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Bsoga.

[ensie wncia N, M — KOJUYECTBO CTPOK M CTOJBIOB JOCKH cOOTBeTCTBeHHO (06a unciaa or 1 go 100).
Hanee marpuna N X M, cocrosiast u3 cumBosioB *0’ (HOIb — CBOGOHBIE KIeTKM) U ‘X’ (MKC — KJIETKH,
3aHsATHIe APYTUMHA GuUTypamu). LapaHTupyercs, 9To JeBblil BEPXHUiT YrOJI TTOMEUeH CBOOOIHBIM.

BriBos.
Crpoka "Andrew’ (6e3 kaBbruek), ecau Boiurpaer Anjpeil. Crpoka "Anuar’ (6e3 KaBblueK), eCJi BbIHI-
paetr Anyap.

ITpumep.
Brog, BrBog,
36 Andrew
000000
0xxx00
000000
11 Anuar
0
4 4 Anuar
00x0
0x00
x000
0000

G. Geometry

HukTo ykKe n HEe TOMHUT, KAKOM ObLI IPa3/IHUK, HO CyTh ObLIa B TOPTE, KOTOPLIil Mibg npunec 10Moii.
Ha npasaauke 6110 Tpoe Apys3eit, u Viabsg B Marasute BoIOpaa TopT B hopMe IPIMOYTOTHHUKA (€10 JIerKo
pa3ieauth Ha 4 paBHBIX YacTu). Ho, TpaHCTOPTUPYsI TOPT U3 MarasuHa JoMoii, Vibs CHOTKHYJICS W TOPT
U3 KPACUBOTO POBHOTO MPSIMOYTOTBHUKA MPEBPATHIICS B HEMOHATHBIN BBITYKJIBIH YeTHIPEXYTOIbHUK. Bee
4 BUITHU, YTO yKpallajiu TOPT, CKATUJIUCH K BEPIIUNHAM Y€ThIPEXYTrOJbHUKA TAK, YTO B KarKJ0W BepIIUHE
oKazaJioch 1o ool BumHe. Korna Mibg npunec TopT JI0MOil, TO mepe HUM BCTaJIa HEIPOCTAs 331344
KaK ero pasequTh Ha 4 PaBHBIX MO TJIOIIAIN YaCTH (3TO JKe He NPSAMOYTOJIHHUK Ha 4 PABHBIX YACTH Jie-
muth)? Ho Wnbs He pacrepsiics u aberparupoBadicst! OH mpoBes 4epes HeHTP KBAJIPATHOIO CTOJIa 2 OCH
MapaIeIbHO KpasiM cTo1a (XOTs OBl ¢ JIeJIeHneM ¢ToJIa Ha 4 PABHBIX YaCTH He BO3HUKJIO MPOGJIEM) U TOJI0-
JKIJI TOPT TaK, 4TO BCe 4 BUIIHU OKA3aJIMCh B PA3HBIX YeTBepTsX. BHUMaTe/bHO IPUCMOTPEBIIUCH, Vibs
HOHSJI, YTO Ha TOPTE €CTh TaKas 0cobeHHas Touka M, 4TO ec/in 4epe3 Hee MPOBECTH JBe HpAMble, Tapal-
JIEJIHBIE 0CSIM, TO Bce 4 TOJIy4eHHBIX KycOuKa OYyAyT B (popMe 4eThIpexyroJbHUKOB, PABHBI 10 TLIOIIA/IN
U Ha KaykJ0M OyaeT poBHo 1o oxuoit pumme. Ocransoch Hafitu 31y Touky. [lomorure Mine!

Bsoga.

8 mesbix umcen (X, Yy, Xo, Yo, X3, Y3, Xy, Y)), KoTOpBIE 3a7a10T 4 MOCTEIOBATENBHBIX BEPIIHHbI
4eTBIPeXyroJbHuKa. Lapantupyercs, uto N-g BepuiuHa jiexkuT B N-it yersepru (N = 1,2, 3,4). Moayib
KazKJI0ro 4mcia He Meree 1 u me 6osee 100.

BriBos.
2 BeleCTBEHHbBIX YHUCJIa ¢ TOYHOCTHIO HE MeHee 2 3HAKOB I10C/Ie 3alrdToil — KoopAuHaThl Touku M, qepes
KOTOPbIE TIPOBEIEHbI pa3pe3bl. [‘apanTupyercs, 9To pelreHne CyIiecTByerT.
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ITpumep.
Beog, BrBOL,
23-22-1-23-1 0.5 0.5
13-11-1-31-5b 0.16 -1.0

H. Ha-ha-ha

JIBymepHast MeTa/InvecKas pererka uMeer Bu L npamoyroabauka (N —1) x (M —1). B yanax pererku
HaXOJISATCS aTOMbI, KOTOpbie TTpoHyMepoBanbl or (1,1) — senslit Bepxuuii 10 (N, M) — npaBbiii HUKHWIL.
Y KaxKJI0ro aToMa ecTh HEKOTOPOe UYHCJIO 9JEKTPOHOB, MPUUYEM Ha PeIleTKe eCTh POBHO OJIUH JIEKTPOH—
Hermoce a Ha atome (iq, j1) U OJUH JIEKTPOH—YCKOPUTEID (ig, jo). Bee 9/IeKTpOHBI, KpOMe HEMOCe b, BCEr1a
OCTAIOTC Ha, CBOMX aToMax. KaxK1yio CeKyH/Ly 9JIeKTPOH-HEoCe 1a nepexoganT u3 aroma A Ha cocepnuii 1o
FOPU30HTAJIN WM BEPTUKAIH ATOM B, ecyin 9uc/io 37eKTpoHOB B atome B Ha 1 menbiie, yem B A (¢ yuerom
CaMOro 3JeKTpOHa-Hermocepl). Bee aToMbl, Ha KOTOPHIX MOSBIAETCA 371eKTpoH A, oH ormedaer. Ecin
3JIEKTPOH-HEIoce1a JTOOupaeTcs 10 aToMa, Ha KOTOPOM HAXOIUTCS JEKTPOH-YCKOPUTEIb, TO JEKTPOH-
HEIoce1a CTAHOBUTCS CHJIbHO—3aPsI?KeHHBIM U Tellepb MOYKeT MePENpPhITHBATE Yepe3 OJWH aTOM. DJIEKTPOH
Jleiaer upbizkok u3 aroma A B arom B gepe3 atom M, eciiu:

1. A, M, B nexar Ha OpsMOil apaslIeIbHOR CTOPOHAM PEIIeTKH;
2. B comepxkut Ha 1 3/IeKTPOH MeHbIE YeMm A.

ITpu srom arom M 3jekTpoH-Henmocela He oTMedaer. Kakoe HambOJIbIIee KOJUYECTBO aTOMOB CMOYKET
OTMETHUTH 3JEKTPOH-Hemoce1a”?

Bsoga.
Jpa nesbix uncaa N, M — KoaudecTBO CTPOK U cToa010B perreTkn (06a guciaa ot 1 mo 100). Marpura
N x M, cocroamias u3 meiblx ducena A;j, — KOJHYECTBO JIEKTPOHOB Ha IO3UNUE (7,7) (BCe 31eMeHTHI

matpuipl ot 1 10 100). e napbl neysix gucest (iq,j1) u (ig, Jo) — KOODJAHHATHI 3JEKTPOHA—HENOCEIbl U
3JIEKTPOHA—YCKOpHUTETs (HOMep ¢Tpoku oT 1 10 N, cronbua or 1 mo M).

BriBos.
O1HO 1es10€ 9ncjI0 — HaubOoJIbIee BO3MOKHOE KOJMIECTBO OTMEUEHHBIX aTOMOB.
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IIpumep

Beog, BrBOL,
2 2 1
4 3

45

21

2 2

3 4 7
3333

3111

4131

31

14

33 6
551

515

156

33

33




