A.[l. BnuHkos, A.B. CemeHosB,
r. Mockga.

TypHup Apxumepa.
MockoBckasi MaTeMaTuyeckas perata 7 Knaccos.

10 mapTta 2001 roga coctosinocb ovepeaHoe copeBHOBaHME TypHUpa Apxumeaa TekyLlero
yyebHOro roga (kaneHgapb MaTeMaTU4eCKUX COPEBHOBAHUN eXeMeCsHHO nybrukyetcs Ha
CTpaHMuax raseTbl; B 3MIEKTPOHHOM Buae — cM. Ha cepepe MUHMO no agpecy
http://www.mccme.ru/olympiads). B wkone Ne218 MKO ©Obina npoBegeHa matemMartuyeckas
perata 7-X Knaccos, B KOTOPOW MPUHAMNO y4yacTue pekopaHOe KONMYecTBO KOMaHA: TpuauaTb
ABe, kotopble npeactaesnany 18 wkon Mocksbl u NogmockoBbs. BrnepBble yvyactBoBanun gBe
KOMaHbl, NpeAcTaBNsaBLUNE YHALLMXCH MaTEMaTUYECKUX KPY>KKOB.

Mobeny B copeBHOBaHUM ofdepkana komaHaa nuues «Btopas wkona» KO3AO, B uvnucne
npusepoB — obe komaHabl kpyxkoB Manoro Mexmata, komaHga rumHasmm Ne1514 HO3AO0,
wkosnbl Ne218, n wkonel Ne1101 KO3AO.

B nogrotoBke 3agaHun Ans peratbl NPUHANM yvacTue ydutenss MOCKOBCKMX Lwikomn: A..
BrnunnHkos, HO.A. BnunHkos, A.3. lypeuu, A.B. CemeHoB, J1.E. ®epynkun, [1.B. Yynkos, E.
WepwHes, H.B. AxkyHuHa. Hapsgy ¢ 3agadamn, COCTaBMneHHbIMUM chneumanbHo, Obinu
ncnonb3oBaHbl 3agadn CaHkT-INeTepbyprckmx maremaTnyeckmx onuMmnuag, a takke 3agadn PK.
lNopauna, PI'. XKeHogaposa n U.®. LWapbirvHa.

MepBbIn Typ (10 MMHYT; KaXkaaa 3agava — 6 6annos.).
1.1. MNpun kakmx 3Ha4veHusax m ypasHeHus mx — 1000 = 1001 n 1001x = m — 1000x umetoT

00NN KOPEHDB? E

1.2. Ky6 cnoxeH un3 27 oguHakoBblX Ky6ukoB (cM. puc.). CpaBHuUTe nnoLwiagb MNOBEPXHOCTU
3TOro Kyba u nnowanb NOBEPXHOCTU OUrypbl, KOTOpas MOSTy4nTCH, €Cnn U3 Hero BblHYTb BCe
«YrnoBble» KyOuku.
1.3. HasoBeM HaTypanbHOe 4uCno «3amedaTerlbHbIM», €Cfivi OHO CaMoOe MarieHbKoe cpeau
HaTypanbHbIX YMCEN C TaKOW Xe, Kak y Hero, cymmoun umdp. Yemy paBHa cymma umdp ase
ThICAYM NEPBOro 3amedaTenbHOro Yncna?

Btopon Typ (15 MUHYT; Kaxxaaa 3agava — 7 6annos).

1 1 1 1 1 1 1 1
2.1. [Jokaxnte, 410 ———+———+ ..+ ———+—>—,
2 3 4 5 98 99 100 5

2.2. Yepes BepwuHbl A n C TpeyronbHuka ABC npoBefeHbl NpsiMble, NepneHauKynsipHble
ouccektpuce yrna ABC. OHn nepecekatoT npsimble CB n BA B Toukax K 1 M COOTBETCTBEHHO.
Hangute gnnHy AB, ecnin BM =8 cm, KC=1 cm n AB > BC.

2.3. B kneTkax waxmaTHOW AOCKMN 3anucaHbl B NPOU3BOSNIbHOM MOpsiAKe HaTyparnbHble Ynicna ot
1 po 64 (B kKaXXgoW KneTke 3anMcaHo POBHO OLHO YMCIO M KaXgoe YMCIo 3anMcaHo POBHO OAWH
pa3). MoxeT nM B xoge LWaxmMaTHOM MapTUM CROXWUTbCA CUTyauusi, Korga cymma uucern,
HanNUcaHHbIX B KNeTKax, 3aHATbIX ourypamu, pOBHO BABOE MEHbLUE CYMMbl YMCEN, 3anMCaHHbIX
B KneTkax, cBoOb6OAHbIX OT ouryp?

Tpetun Typ (20 MUHYT; Kaxxpan 3apadva — 8 6annos).



3.1. Baca sagyman Tpu pasnuuHble UMUpbl, OTNMYHbIE OT HynsA. [leTs
3anucan BCe BO3MOXHble [ABY3HayHble 4ucna, B LECATUYHOW 3anucu
KOTOPbIX MCMOMNb30BanNuch TONbKo 3K Umdpbl. CymMMa 3anmMcaHHbIX Yncen
paBHa 231. Hangute undpsl, 3agymaHHble Bacen.

3.2. [laHa nupamumaa ABCD (cMm. puc.). M3eecTHo, yTto LADB = ZDBC; LZABD = ZBDC; ZBAD

= LABC. Hangute nnowaab MOBEPXHOCTU nMpaMuabl (Cymmy nnollagen 4YeTbipex

TPeyronbHWKOB), ecnu nnowaab TpeyronbHuka ABC pasHa 10 cm?.

3.3. Ha octpoBe npoxuBatoT 1234 xuTens, Kaxabli U3 KoTopbix b0 pbilapb (KOTOpbIN Bceraa

roBopuT npaegy) nubo skel (KoTopbi Bcerga JkeT). OgHaxabl, BCE XUTENW OCTpoBa

pa3bunncb Ha napbl, U Kaxgpli Npo CBoero cocega no nape ckasan: «OH — pbiuapb!», nMbo

«OH — mxeu!». Morno nu B utore okasaTtbCsl, 4TO TEX U APYrnx dopa3 NPON3HECEHO MOPOBHY ?
YeTtBepThbin TYp (25 MUHYT; Kaxpan 3agayva — 9 6annos).

4.1. PacnonoxuTte B MOPSKE BO3PACTAHUSA YMCNA: 2222 2222 2222; 5527 ; 5227 227 02

OTBeT obocHynTE.

4.2. Otpe3kn AC u BD nepecekatotca B Touke O. [lNepumetp TpeyronbHuka ABC paBeH

nepumeTpy TpeyronbHuMKka ABD, a nepumetp TpeyronbHuka ACD paBeH nepumeTtpy

TpeyronbHuka BCD. Hangute anuny AO, ecnn BO = 10 cwm.

4.3. Kakoe Hanbonbluee KonmM4ecTBO NPSMOYrofibHUKOB 4X1 MOXHO pa3mMecTuUTb B kKBagpaTe 6x6

(He Hapywas rpaHuL, KNeTok)?

OTBeTbI U peLueHus.

. 2001 m 2001
1.1. KopHsIMUM JaHHbIX ypaBHEHUN ABNSAKOTCA Yucna n COOTBETCTBEHHO. =
m 2001 m
ﬁ & m? = 20012 & m = +2001. Oteet: npn m = +2001. B, C,
A, -7
P
.-"-J-E____- - C
A D

1.2. Mycte ABCDA1B1C1D1 — oanH n3 «yrnosbix» KybukoB (cM. puc. 1). Toraa, poBHO Tpu ero
rpaHu, umetowme obuiyto BeplumHy (Hanpumep, A:), NpuHagnexar noBepxHocTn kyba. Ecnu
3TOT KYOUK BbIHYTb, TO BMECTO 3TUX FPaHEn Ha MOBEPXHOCTU Nony4yeHHoW durypbl obpasytoTcs
TPU TaKMX Xe rpaHu (K HUM npuneranu OCTaBLUMECH TPWU rpaHu BbIHYTOro Kybuka c obuien
BepwmnHomn D).

Puc. 1

OtBeT: nnowaan NoBepxHOCTeN (PUryp pasHbI.
1.3. Tak Kak BCe «3ameyvaTeribHble» 4Yucna B OECATUYHOM 3anncu UMERT pasfindHble CyMMbI
undp, To ABe ThICAYU NepBoe 3ameyaTternbHoe Ynucno umeet cymmy umdp 2001. OTeet: 2001.

1 1 1 1 1 1 1 1 13 12 1
2.1. BblMucnum: —-——=—; ———=—_——; —4+_—=—->——=—_ CyMMa
2 3 6 4 5 20 6 20 60 60 5
ocTanbHbIX Apoben B NeBoM YacTu HEpPaABEHCTBA — MOSOXUTENbHA, 3HAYMT,

o 1
3Ha4YeHne nNeBon YyacTn bonblue, Yem 5



2.2. B tpeyronbHukax ABK n MBC 6uccekTpucbl 0OHOBPEMEHHO SABMSKOTCS U BbiCOTamMu (CM.
puc. 2), N03TOMY 3TN TPEYrofnbHUKM — paBHObepeHHble. Tak kak AB > BC, 1o Todka M nexuT Ha
cTopoHe AB, a Touka K — npogormkeHun ctopoHbl BC. 3Haunt, BC = BM = 8 (cm); AB = BK = BC
+ CK =9 (cm). OTBeT: AB =9 CM™m.

Puc. 2

2.3. PaccmoTtpum cymmy Beex umcen: 1 + 2 + ... + 63 + 64 = (1 + 64)32 = 6532. [inga Toro,
YTOObI BbIMOMHANOCH YCroBue 3agadv, Heobxoaumo, 4Tobbl aTa cymma bbina KpatHa TpPeMm, HO
3TO HEBO3MOXHO, TaK Kak H¥ 65, H1 32 He pgenutcs Ha 3. OTBET: HE MOXET.

OO0Ha u3 komaHd Marozo Mexmama ripednoxuna UHoU eapuaHm peweHUs:
Paccmompum ece ocmamku rnpu OerieHuu OaHHbIX 4Yucesn Ha 3. [Jeaduamb OOHO U3 3Mux
qyucen KpamHo mpem; ewe 0sadyamb OOHO YuC/IO rpu OeneHUu Ha 3 daem ocmamok 2, a
ocmamok 1 npu OeneHuu Ha 3 umerom 0egaduampe 0ea 4yucrna. CriedogamesibHO, yKasaHHasi
cyMma He Moxxem 6bimb KpamHa mpem.

3.1. MNycTb a, b v ¢ — Tpu undpsl, 3agymaHHble Bacen. CyllecTByeT OeBATb ABY3HAYHbIX YnCen,
B OECATUYHOW 3anmncu KOTOpbIX MCNOMb3YHTCA TOMNbKO 3TW UNdpbl: aa; bb; cc; ab; ba; ac;
ca; bc; cb. Hangem ux cymmy, pasnoxuB Kaxgoe M3 uYucen B BUAE CYMMbl paspsiaHbiX
cnaraembix: (10a + a) + (10b + b) + (10c + ¢) + (10a + b) + (10b + a) + (10a+ c) + (10c + a) +
(10b + ¢) + (10c + b) = 33a + 33b + 33c = 33(a + b + ¢). [No ycnosuio, 33(a + b + ¢) = 231, T0
ecTb, a + b + ¢ = 7. CywecTByeT e4MHCTBEHHAs! TPOMKA PasfnNYHbIX U OTAMYHbIX OT HYNsS Lndp,
CymMMa KOTopbIX paBHa 7. OteeT: Bacs 3agyman undpsbl 1; 2 n 4.

3.2. Vicnonb3ya Npu3Haku paBeHCTBa TPEYroflbHUKOB, AOKaXeM, YTO BCe rpaHu nupamuabl —
paBHble TpeyronbHukn. 1) AADB = ACBD (Il npu3Hak paBeHCTBA TPEYrofibHUKOB),
cneposatenbHo, AD = BC n AB = CD. 2) AADB = AACB (I npusHak paBeHCTBa TPEYrosibHUKOB).

3) AABC = ACDA (lll npusHak paBeHCTBa TpeyrofibHUKOB). CriegoBaTtenbHO, BCe YeTbipe
TpeyronbHVKa MMEIT oaMHakoBble nnowaan. Oteet: 40 cm?.

3.3. O1BET: HeT, He mMorno. [NpegnonoXxmnm, YTo oNUcaHHasa cuTyauus BO3MOXHA, Toraa, Kaxaas
n3 cpas npounsHeceHa no 1234 : 2 = 617 pas. [Npn nwboM pa3dueHun Xxutenerm Ha napbl
CyLLeCTBYeT TONMbKO TpY BO3MOXHbIX Buaa nap: 1) ABa pbluaps; 2) ABa pkeua; 3) pbluapb U
mkey. B napax nepBoro m BTOpOro Buaa Kaxabld npoudHec: «OH — pbiuapb!», a B napax
TpeTbero Bmaa kaxabin npousHec: «OH — mkey!». Takmm obGpasom, Kaxgas m3 dgpas
NpoOn3HEeCEHA YETHOE KONMMYECTBO pas, YTO NPOTUBOPEYUMT TOMY, YTO MX AOIMKHO ObiTb Mo 617.
4.1. CHayana paccMoOTpUM MokasaTenu CTeneHel ¢ OCHOBaHMEM 2 U CPaBHUM UX: 22" = 24 =

16 < 222 < 222 =484 <512 = 2° < 222, CnefjoBaTenbHO, ,2*° < 2222 < 522 < ,2”  3aTewm,
OLIEHMM OCTasibHble CTEMEHMN: 722° = 224 > 16%= 216 = ;2 U 92" = 224 < 2222 < 4% =
(26)” = 2222 2232 < 2567 = 26 = ;2" L OTBET: 2222 < 2% < 9927 < 2222 < 222 < 22 <

222

4.2. Tak KaK Pasc = Pasp, TO AC + BC = AD + BD (cm. puc. 3). AHanorn4Ho, D C
Tak Kak Pacp = Pscp, To AC + AD = BC + BD. lNpnuBegem BTOpoe paBeHCTBO K

Buay AC — BC = BD — AD n cnoxum ero ¢ nepsbiM: 2AC = 2BD, 10 ecTb, AC 0

= BD. 3HaunTt, AD = BC, cnepoBatenbHo, AADB = ABCA (no Il npuaHaky

paBeHCTBa TPeyronbHUKOB), cneposaTtensHo, ZABD = ZBAC, 1o ectb, AAOB & B
— paBHobeapeHHbin; AO = BO = 10 cm. OtBet: 10 cm. Puc. 3

4.3. OtBeT: 8. OguH 13 NPMMEPOB PaCMONoXeHUs — CM. puc. 4.

[na gokasatenbcTBa TOro, YTO HEBO3MOXHO pPacnonoXxuTtb 6onblue, packpacum KBagpar B
JyeTblpe uBeTa TaK, 4Tobbl NGO NPAMOYronbHMK pacnonarancad Ha YeTblpex KneTtkax,
3aKpalleHHbIX B pa3nuyHble uBeTa (CM. puc. 5). Knetok, nmetowmx uset Ne4 Gyaet Ttonbko 8,
NMO3TOMY U NPSIMOYTrOSIbHUKOB MOXHO pa3MecTuTb He Bonee BOCbMM.

[pyron BapuaHT gOKasaTenbCTBa — packpacka kBagpaTa B ABa uBeTa (cMm. puc. 6). Mpu
TakoW packpacke noboM NPAMOYrofibHUK pacrnonaraetca Ha ABYX YepHbIX U OBYX 6enbix
kneTtkax. Ho, npu Takon packpacke, YyepHbix knetok — 20, a cBeTnbIX — TONMbKO 16, NoaTomy
OonbLle BOCbMU NPAMOYrofibHUKOB B AAHHOM KBagpaTte pacnonoXnTb HEBO3MOXHO.



Puc. 6

Puc. 5
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Puc. 4






