LXXVI MockoBckaa MaTeMaTHIeCKas OJUMIINA Ja

8 KJIacc 10.03.2013

3agaua Ne 1. Bans sanucan HECKOJBKO MPOCTHIX YUCEN, UCIOAB30BAB POBHO IO
oguoMy pasy Bce mudpsl oT 1 1o 9. CymMma 5TUX NPOCTHIX YUCEJS OKA3AIACH PAB-
wou 225. MOXHO /i, UCIIOAB30BAR POBHO MO OJHOMY Pa3dy Te Xe Hudphl, 3anmucarh
HECKOJIBKO TMPOCTHLIX YUCET TAK, YTOOBI UX CyMMa OKA3alaCh MEHBIIE?

3apgada Ne 2. Tpeyronsuuk A BC pasaoGeapenunin (AB = BC). Touka M
cepenuna cToponsl AB, Touka P cepenuna orpeska C M, Touka IN IeJuT CTOPO-
uy BC B oraomenun 3 : 1 (cuurtas ot Bepmmsasl B). Jokaxure, uto AP = M N.

3agawa Ne 3. Ha zausarunm kpyxka 10 mkorsarkos permanu 10 3agaq. Bee mkonb-
HUKV PEININ PAa3HOe KOMMYECTBO 334a4; KAXKIYI0 33Ja4y PEINIO ONUHAKOBOE KO-
JUIECTBO MKOMBHUKOB. OIUH U3 DTUX IECATU IIKOJIBHUKOB, Bops, pemmn 3ama«u
C TIEPBOU TIO TIATYIO U HE PEIIU 334U ¢ MEeCTON 0 AeBATYI. PeImmn i O IecaTyo
3agaqay?

3agauya Ne 4. Tlo xpyry paccrasmiu 1000 «wucen, cpeau KOTOPBIX HET HYJEN,
¥ pacKpacwim uUxX TOO0YEPENHO B Oenbin u 4épHbm npera. OKazaloch, YTO KaxI0e
96pHOE YUCJI0 PABHO CyMME IBYX COCEIHUX C HUM OEJBIX YUCeI, a Kaxmgoe 6enoe
9UCI0 PABHO MPOU3BEIEHUIO IBYX COCEIHUX C HUM YEPHBIX TUCE.

Yemy MoOx)eT OBITH PaBHA CyMMa BCEX PACCTABIEHHBIX YUCEN!

3agaua Ne 5. Byaem HaswBATH TOYKY TIIOCKOCTH Y340M, €Cin 00€ e€ KOOpamHA-
THI  IeJbIe YUCIa. BHYTPU HEKOTOPOTO TPEYTOIBHUKA C BEPIIMHAMY B V313X JEKUT
POBHO [1Ba y371a (BO3MOXKHO, KAKWE-TO €IIE Y3JbL JeKAT HA er0 CTOpoHax). [lokaxkuTe,
9TO IPAMAs, TPOXOAAIMIAL Yepe3 dTU OBA Y3Ja, TuOO0 NPOXOIUT Yepe3 OTHY U3 BEPIIuH
TPEYrOJIbHUKA, AUO0 MAPAJLIEJbHA OHOU U3 €r0 CTOPOH.

3agaua Ne 6. Ha gocke zanucaso menoe moaoxutenbaoe 9ucao IN. [IBa urpoka
XOAAT TIO OYepesu. 3a XOJ Pa3pelIaeTcsa JuO0 3aMEeHUTh YUCIO HA JOCKE Ha, OJUH
u3 ero geauTener (OTIUIHBIX OT eUHUIBI U CAMOTO YUCJIA), JUO0 YMEHBIIUTD IACJIO
Ha efuHUIy (€CaM TPU BTOM YUCIO0 OCTAETCA MOMOKATENLHBIM). TOT, KTO HE MOXeT
caenaTsb Xom, npourpeiBaeT. [Ipu kakux N NEPBBEIU UI'POK MOXKET BEIUTPATH, KAK ObI
HU UTPaJ COEPHUK?

XI ycTHaa omuMnuajga 1mo reomerpun aasa 8—11 kmaccoB
cocrouTcsa 14 anpeas 2013 ropga.
IToapo6Huyo nHOpManuio cMoTpuTe Ha caute http://olympiads.mccme.ru/ustn/

3akpoiTue LXXVI MoCKOBCKOM MaTeMaTUYeCKON OJUMIINA b
npouaér B cy66ory 31 maprta 2013 roga 8 I'nasnom aganuum MT'Y.
Iloapo6GHy0 HHPOPMAIUIO CMOTPUTE Ha cauTe http://www.mccme.ru/mmo/
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3agaua Ne 1. Bans zanucan HECKOJBKO MPOCTHIX YUCEN, UCIOAB30BAB POBHO IO
oguoMy pasy Bce mudpsl or 1 1o 9. CymMma 5>TUX NPOCTHIX YUCEJT OKA3AIACh PAB-
wou 225. MOXHO /i1, UCIIOAB30BAR POBHO MO OLHOMY Pa3dy Te Xe Iudpbl, 3anmucarh
HECKOJIBKO TMPOCTHLIX YUCEN TaK, YTOOBI UX CyMMa OKA3alaCh MEHBIIE?

3apgadga Ne 2. Tpeyronsuuk A BC pasaoGeapenunin (AB = BC). Touka M
cepenuna cTopoHsl AB, Touka P cepenuna orpeska C M, Ttouka IN IeJuT CTOPO-
uy BC B oraomenun 3 : 1 (cuuras ot Bepumsasl B). Jokaxure, uto AP = M N.

3agawa Ne 3. Ha zauarunm kpyxka 10 mkonsarkos permanu 10 3agaq. Bee mkonb-
HUKV PEININ Pa3HOe KOMMYECTBO 33a4a4; KAXKIYI0 334a4y PEIMIO ONUHAKOBOE KO-
JXIECTBO MKOMBHUKOB. OIUH U3 DTUX IECATH IIKOJILHUKOB, Bops, pemmn 3ama«n
C TIEPBOU TIO TIATYIO U HE PEIIUI 334U C MEeCTON M0 AeBATYI. Permmn i O IecaTyo
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3agaua Ne 4. Tlo kpyry paccrasmau 1000 «wucen, cpeiu KOTOPBIX HET HYJEN,
7 pacKpacwinm uxX TMOO0YEPENHO B Oenbin u 4épHbm neera. (JKazaloch, YTO KaxI0e
96pHOE YUCJI0 PABHO CyMME IBYX COCEIHUX C HUM OEJBIX YUCEN, a Kaxmgoe 6ernoe
9UCI0 PABHO MPOU3BEIEHUIO IBYX COCEIHUX C HUM YEPHBIX TUCEJ.

Yemy MoOx)eT OBITH PaBHA CyMMa BCEX PACCTABIEHHBIX YUCEN!

3agava Ne 5. Byaem HaswBATH TOYKY MIOCKOCTH Y340M, €CI 00€ €€ KOO AmHA-
THI  IeJbIe YUCIa. BHYTPU HEKOTOPOTO TPEYTOIBHUKA C BEPIIMHAMY B Y3JIaX JEKUT
POBHO [Ba y371a (BO3MOXHO, KAKIE-TO €IIE Y3JbL JEKAT HA er0 CTOpoHax). [lokaxure,
9TO IPAMAs, TPOXOAAIMIAL Y€Pe3 DTU OBA Y3Ja, TOO0 MPOXOIUT Yepe3 OTHY U3 BepPIIuH
TPEYrOJIbHUKA, OO0 MAPALIEJbHA OHOU U3 €r0 CTOPOH.

3agaua Ne 6. Ha gocke zanucaso menoe moaoxutenbaoe 9ucao IN. [IBa urpoka
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3agaua Ne 1. Ha xpyriom cToJIe depe3 paBHBIC TPOMEXKYTKY JeXKAT TUPOXHLIE. VIrophb

9 kiacc

XOAUT BOKPYT CTOMA M CHEJAET KakA0€ TPEThe BCTPEIEHHOE MMPOKHOE (KaXKJA0e TIPOK-
HOE MOXET OBITH BCTPEYEHO HECKOIBKO pa3). Korga Ha CTOMe HE OCTATOCh MMPOXKHBIX, OH
3aMEeTII, YTO HOCJEJHUM B3I MUPOXKHOE, KOTOPOE BCTPETWI MEPBBIM, U MPOLIET POBHO 7
KpyroB BOKPYT cTona. CKOIBKO GhLIO MUPOXKHBIX!

3apgaua Ne 2. B tpeyroasuuke ABC, rae yron B npavon, a yroa A menbure yriaa C,
npoeenena meauana BM. Ha cropone AC B3arta touka L Tak, vro ZABM = /MBL.
Onucannas oxkpyxHoCcTh Tpeyroarauka BM L nepecekaer cropony AB B Touke N. [o-
kaxute, ¥T0 AN = BL.

3agadya Ne 3. TIpo monoxurensunie yucia a, b, ¢, d, e nasecTHo, 910

(12+b2+c2+d2+e2 = ab + ac + ad + ae + be + bd + be + ¢d + ce + de.
[lokaxmuTe, ITO CPeau STUX YUCET HAWAYTCA TAKWE TPHU, ITO HE CYIIECTBYET TPEYTOTLHUKA

C TAaKUMU OIWHAMU CTOPOH.

3agada Ne 4. Paspexbre Gpurypy, n300pak€HHYIO HA PUCYHKE, HA JBEe DABHEBIE YACTHU.

3agada Ne 5. Hazoeém TO4YKy Ha IIOCKOCTH y3J0M, ecau 06e e€ KOOP JUHATHI — LeJble
qucaa. [JaH TPEyTOAbHUK € BEPIIMHAMU B y3JaX, BHYTPU HErO PACIONOXKEHO HE MEHbIIe
OBYX y3J10B. [JOKaxuTe, 9TO CpEeAU Y3JI0B BHY TPU TPEYTOJbHUKA MOXKHO BEHIOPATH TAKWe IBA,
y31a, 9TO IPOXOJAllIas depe3 HUX MpaAMasd COAEPXKUT OAHY M3 BEPIIMH TPEyTrOJbHUKA WIN
napajelbHa OJHOU U3 CTOPOH TPEYTOJIbHUKA.

3agava Ne 6. CTo MyapenoB XOTAT TPOEXaTh HA BIEKTPUIKE n3 12 BArOHOB OT TIEPBON
10 76-1u cranmuu. OHU 3HAIOT, YTO HA MEPBOU CTAHIIVM B JBa BATOHA DJAEKTPUYKU CALYT ABA
KOHTpOIEpPa. Ilocae 4eTBEPTON CTAHIMY HA KAXA0M IEePEerOHe OOUH U3 KOHTPOJEPOB OyaeT
TePEXOAUTHL B COCEJHUU BarOH, TPUIEM OHU XOAAT TO odepeau. Myapen BUAUT KOHTPOAEDA,
TOJBKO €CJIU OH B COCEJHEM BATOHE WIU Yepe3 BaroH. Ha KaxOU CTAHIWY KX JBIN My IPel]
MOXeT mepe6exaTh mo mIaTdOpMe He Aatee, 9eM HAa TPHU BaroHa (HAIpUMEp, W3 7-TO Ba-
TOHA MyIpen MOXeT J06exaTh A0 M000ro BaroHa ¢ Homepom oT 4 mo 10 m cecTs B HEro).
Kakoe MakcuManpHOE YMCIO0 MyIPEIOB CMOXET HU Pa3y HE 0KA3aThCA B OJHOM BarOHE C KOH-
TPOXEPOM, KaK OB KOHTPOAEPHL HU mepeMemammcs? (Hukaxon uadopmanum 0 KOETPOIEPax,
KpPOMe YKa3aHHOW B 3aJa4e, MyApeIr He TorydaeT. Myapemns JoroBapuBalOTCA O CTPATETNN
3apaHee.)

XI ycTHaa onuMnuajga 1mo reomerpun aasa 8—11 kmaccoB
cocrouTca 14 anpens 2013 roga.
Toapo6uyio nudopManmnio cMoTpuTe Ha canTte http://olympiads.mccme.ru/ustn/

3akpoiTue LXXVI MoCKOBCKOM MaTeMaTUYeCKON OJUMIINA JbI
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3agagua Ne 1. Ha xpyrioum cTose 4epes paBHbLIE IPOMEXYTKY J€XAT MTUpOXHBIE. Arops
XOAWUT BOKPYT CTOJA W CBEAACT KAXKAOE€ TPEThe BCTPEYEHHOE MUPOKHOE (KAXKAOE TUDPOK-
HOE MOXKET OBITH BCTPEYEHO HECKOMBKO pa3). Korga Ha CTOME HE OCTATOCH MUPOXKHBIX, OH
3aMeT!I, YTO MOCIEIHUM B3I MUPOXHOE, KOTOPOE BCTPETUI NMEPBBIM, U MPOUIET POBHO 7
KPYroB BOKPYT ¢T0Ia. CKOIBKO OBLIO MUPOXKHBIX !

9 kiacc

3apgauya Ne 2. B tpeyroasauke ABC, rae yron B npamvon, a yron A menbme yraa C,
nposenena mequana BM. Ha cropone AC Baara touka L Tak, uro LJABM = /M BL.
Onucannas oxkpyxHOCTE Tpeyroasauka BM L nepecexaer cropony AB B Touke N. [o-
xaxwure, uto AN = BL.

3agadga Ne 3. IIpo moaoxurensHble Yucia a, b, ¢, d, e u3BecTHO, 9TO

a2+b2+c2+d2+e2 = ab + ac + ad + ae + be + bd + be + ed + ce + de.
[lokaxure, 9TO CPEIU ATUX TUCET HAUAYTCA TAKUE TPU, YTO HE CYIIECTBYET TPEYTOIbHUKA

C TaAaKUMU OIVHAMU CTOPOH.

3agaua Ne 4. Paspexbre purypy, n300pakEHHYI0 HA PUCYHKE, HA JBE PDABHBIE IACTHU.

3agada Ne 5. Hazoeém TO4YKy Ha IIOCKOCTH y3J0M, ecau 06e e€ KOOPJUHATHI — LeJble
qucaa. [JaH TPEyTOAbHUK € BEPIIMHAMU B y3JaX, BHYTPU HErO PACIOIOXKEHO HE MEHbIIe
ABYX y3J0B. [JoKaxkuTe, 9T0 CPeAr y3JI0B BHY TPU TPEYIOJIbHUKA MOXHO BBIODATH TAKUE IBA
y37Ia, YTO IPOXOJAllIad depe3 HUX NMpaAMasd COAEPXKUT OAHY M3 BEPIINH TPEyrOJbHUKA WMIN
napaIelbHa OJHOU U3 CTOPOH TPEYTrOJIbHUKA.

3agaya Ne 6. CTo MyIpemnoB XOTAT TPOEXaTh HA DIEKTPUIKE U3 12 BArOHOB OT TIEPBON
10 76-u cranmuu. OHE 3HAIOT, YTO HA MEPBOM CTAHIVY B JBA BATOHA DJICKTDPUYKU CALYT IBA
KOHTpOIEpPa. Ilocae 4eTBEPTON CTAHIMY HA KAXKAOM IEePErOHe OOUH U3 KOHTPOJEPOB OyaeT
TePEXOAUTHL B COCEJHUU BarOH, IPUIEM OHU XOAAT O odepeau. Myapen BUAUT KOHTPOAEDA,
TOJBKO €CJIU OH B COCEJHEM BATOHE WIU Yepe3 BaroH. Ha KaxXOU CTAHIWM KX JbIA My IPel]
MOXeT mepe6exaTh mo mIaTdopMe He Aatee, 9eM HA TPHU BaroHa (HAIpuMeEp, M3 7-TO Ba-
TOHA MyIpen MOXeT A06exaTh A0 M00ro BaroHa ¢ Homepom oT 4 mo 10 m cecTs B HEro).
Kakoe MakcuManbHOE 4YUCIO MyIPEIOB CMOXKET HU Pa3y HE 0KA3aThCA B OJHOM BaroOHE C KOH-
TPOAEPOM, KaK GBI KOHTPOAEPH! HU mepememamcs? (Hukaxon nadopmanum 0 KOETPOIEPax,
KpPOMe YKa3aHHOW B 3aJa4e, MyApeI He TorydaeT. Myapems! JoroBapuBalOTCA O CTPATETnN
3apaHee.)

XI ycTHaa onuMnuajga 1o reomerpun aasa 8—11 kiaaccoB
cocrouTcsa 14 anpens 2013 ropga.
Toapo6uyio nudopManuio cMoTpuTe Ha canTte http://olympiads.mccme.ru/ustn/
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3agada Ne 1. /lanbl aBa KBAAPATHBIX TPEXUIECHA CO CTAPIITUM
konpdununentom 1. I'padux ogHOr0 M3 HUX mepecekaeT ocb Ox
B Toukax A mu M, a oce Oy — B Touke C. I'padpuk mpyroro
nepecekaeT ock Ox B Toukax B u M, a oce Oy
D. (3gecs O HAYAJI0 KOOPAWHAT; TOYKU PACIOTIOXKEHBI KAK B
Ha pucynke). [Jokaxure, aTo Tpeyroapankun AOC u BOD no-
ITOGHBI.

B TOYKe

D

3agaua Ne 2. Ha gauHHOU CKaMeWKe CHAETIA MATbYWK U AeBOYKa. K HUM 1O OJHOMY
niogonm; emé 20 geTen, u Kax LI U3 HUX CAAUICA MEX Iy KAaKUMU-TO JBYMA yKe CUJAITAMA.
Haszosem geBouky omeanicHot, ecin OHA CAAWIaCh MEXAY ABYMA COCEIHUMU MaTbiUKaMU,
a MaIbYUKa — 0MEANHCHbIM, €CIU OH CAAUICI MEXAY ABYMA COCefHUMU aeBoukamu. Koraa
BCe CeJII/I7 OKaBaJIOCI:»7 9TO MaJbYUKU U NEBOYKU CUAAT HaA CKaMeﬁKe, ‘Iepe,[[yﬂCL.

CKOMBKO M3 HUX OBLIA OTBAXHBIMUA!

3agaya Ne 3. [lan mpaBmibHBN 4N-yToabauk A1 Az . .. Asy, mromaan S, mpuaém n > 1.
Hanawnre mromaas verbpexyrorbanka A1 AnAny1Anyo.

3agaua Ne4. B mxkomre pemmim mIpoBeCTH TYPHUP IO HACTOABHOMY TEHHUCY MEXIY
MaTeMaTUIeCKUMI U TYMAHUTAPHBIMU Kiaaccamu. KoMaHga ryMaHUTAPHBIX KAACCOB COCTO-
UT W3 7N YeJ0BeK, KOMAaHJa MaTeMAaTHIECKUX u3 m, npuiéM n 7~ m. Tak kak cTOI
UL ATPBI BCEO OJUWH, OBLIO PELIEHO WIPATh ClreayommM obpasoMm. CHadvama Kakuwe-TO IBa,
VIEHWKA W3 PA3HBIX KOMAH[ HAYMHAIOT UTPATh MEXIY COOG0H, a BCE OCTAILHBIE YIACTHUKA
BBICTPAUBAIOTCA B OHY OOIIYyI0 ouepeas. [locae Kax 01 Urphbl 9eJ0BEK, CTOAIIMA B 09€DeIn
TEPBBIM, 3AMEHAET 33 CTOJOM UIEHA CBOCU KOMAHIbl, KOTOPBIN CTAHOBUTCA B KOHEIl OU€PEIu.
[lokaxuTre, 9TO PAHO WK TO3JHO Ka¥XKABII MATEMATHK CHIIPAET € KAXKILIM I'yMAHUTAPUEM.

3apgaua Ne 5. [lana pyuxnus f(x), 3Ha4eHNEe KOTOPOU IpH J0060M HeroM ¢ ueroe. W3-
BECTHO, ITO M JTIO60r0 HPOCTOrO YUCIA P CyWECTBYET TaKOU MHOrowIeH Qp(x) crenenn,
He npesbmmaromen 2013, ¢ neasivnu xkodddunmentamu, 1to f(n) — Qp(n) neanrca ma p
Tpu JI000M IIETOM T2.

Bepuo am, 1T0 cymecTByeT MHOroOwiIeH g(2) ¢ BemecTBeHHBIME K03 GUIMEeHTAMU TAKOM,
aro g(n) = f(n) g mo6oro nemoro n?

3agaya Ne 6. Ilycte I — UmeHTD BOUCAHHOU OKPYXXHOCTH HEPABHOOEIPEHHOTO Tpe-
yromsauka ABC. Yepes A1 o6o3nauum cepeguny ayru BC onucanHOU OKPYXHOCTHU Tpe-
yroapuuka ABC, ue comepxamen Touku A, a yepes Az cepeauny nyru BAC. Tlepuen-
IWKYIAp, OMyIeHusH u3 Towku A1 Ha mpamyio A» I, mepecexaer mpavyio BC B Touxe A’.
Ananorwuso onpegensiorca Touku B’ u C’.

a) MoxaxuTe, uro Touku A’, B’ u C’ nexar ma ogHOM TPAMOI.

6) JokaxuTe, 9TO 3Ta TpAMAaa mepreHanKyaapHa npamon OI, rae O — menTp onmcaH-
HOU OKPYX)HOCTHU Tpeyrorbauka ABC.

XI ycTHaa onuMnuajga 1mo reomerpun aasa 8—11 kmaccoB
cocrouTca 14 anpens 2013 roga.
Toapo6uyio nudopManmnio cMoTpuTe Ha canTte http://olympiads.mccme.ru/ustn/

3akpoiTue LXXVI MoCKOBCKOM MaTeMaTUYeCKON OJUMIINA JbI
npouaér B cy66ory 31 maprta 2013 roga 8 I'nasnom aganuum MT'Y.
Iloapo6GHy0 HHPOPMAIMIO CMOTPUTE Ha cauTe http://www.mccme.ru/mmo/
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3agada Ne 1. /lansl aBa KBAIPATHBIX TPEXUIECHA CO CTAPIITAM
kodpdunnentom 1. I'padux ogHOrO M3 HUX mepecekaeT ocb Ox
B Toukax A mu M, a oce Oy — B Touke C. I'padpuk mpyroro
nepecekaeT ock Ox B Toukax B u M, a oce Oy B TOYKE
D. (3gecs O HAYAJI0 KOOPAWHAT; TOYKU PACIOIOXKEHBI KAK B
Ha pucynke). [Jokaxure, aTo Tpeyroasankun AOC u BOD no-

TOOGHBI.

o 4

D

3agaua Ne 2. Ha gIuHHOU CKaMeWKe CHAETA MAlbYWK U AeBOYKa. K HUM 10 OJHOMY
no ot emgé 20 geTen, U Kax AbIA U3 HUX CAAUICA MEX Iy KAaKUMU-TO JBYMA y¥Ke CUIAITAMA.
Haszosem geBouky omeascHot, ecin OHA CAAWIaCh MEXAY ABYMA COCEIHUMU MaTbiMKaMU,
a MaIbYUKa — 0MEANHCHbIM, €CIU OH CAAUICI MEXAY ABYMA cOCefHUMU aeBouKaMmu. Koraa
BCe Ce.TII/I7 OKaBa..TIOCI:»7 9TO MaJbYUKUA U NEBOYKU CUAAT HaA CKaMeﬁKe, ‘{epe,uy;ICL.

CKOMBKO M3 HUX OBLIA OTBAXHBIMU!

3agaya Ne 3. [lan mpaBmibHBN AN-yToabanK A1 Az . .. Asy, mromaan S, mpuaém n > 1.
Hanawnre mromans vetbpexyrombanka A1 AnAny1Anyo.

3agaua Ne 4. B mkone pemmid mpoBeCTH TYPHUP MO HACTOJLHOMY TEHHUCY MEXIY
MaTEMAaTUYIYECKNMU U FyMaHHTapHLIMH KIaCCaMM’. KOMaH,ﬂa FyMaHHTapHLIX KJIaCCOB COCTO-
u3 m, npuiéMm n # m. Tak kak cTox
[UII UTPBI BCErO OJUWH, OBLIO PEIIEHO WIPATh ClreayommM obpasoMm. CHadvama Kakue-TO IBa,
YIEHUKA W3 PA3HBIX KOMAH[ HAYMHAIOT UTPATh MEXIY COO0H, a BCE OCTAILHBIE YIACTHUKA
BBICTPAUBAIOTCA B OHY OOIIYI0 ouepeas. [1ocae Kax 01 Urphbl YeJI0BEK, CTOAIMA B 09€DeIn
TEPBBIM, 3AMEHAET 33 CTOJOM YIEHA CBOCU KOMAHbl, KOTOPBIN CTAHOBUTCA B KOHEIl OU€PE/Iu.
[okaxuTre, 9TO PAHO WK TMO3JHO KaXKABIM MATEMATHK CHIIPAET € KAXKILIM I'yMAHUTAPUEM.

UT U3 N Y€J0BEK, KOMaHOa MaTeéMaTUICCKUX

3agaua Ne 5. [lana pyuxnus f(x), 3Ha4eHNEe KOTOPOU IpH J0060M HeroM ¢ neroe. W3-
BECTHO, ITO MJIA JTIO60r0 IPOCTOrO YUCIA P CyWECTBYET TaKOU MHOrOwIeH Qp(x) crenenu,
He mpesbmmaromen 2013, ¢ neasivmm xkodddunmentamu, 1to f(n) — Qp(n) neanrca ma p
TpuU JI000M IIEIOM T2.

BepuO am, 1T0 CymecTByeT MHOrowiIeH g(&) ¢ BemecTBeHHBIMU K03¢h GUIMEeHTAMU TAKOMU,
aro g(n) = f(n) gra mo6oro nemoro n?

3agaya Ne6. Ilycte I — UeHTD BOUCAHHOU OKPYXXHOCTH HEPABHOOEAPEHHOTO Tpe-
yrombauka ABC. Yepes A1 o6o3nauum cepeguny ayru BC onucaHHOU OKPYXHOCTHU Tpe-
yroabuuka ABC, me comepxamen Touku A, a yepes Az cepeauny ayru BAC. Tlepuen-
IWKYIAp, OMyIeHusi u3 Touku A1 Ha mpamyio Ao I, mepecexaer mpavyio BC B Touxe A’.
Ananorwuso onpegensiorca Touku B’ u C’.

a) Moxaxute, uro Touku A’, B’ u C’ nexar ma ogHON TPAMOI.

6) JokaxmuTe, 9TO 3Ta TpAMAaa mepreHanKyaapHa npamon OI, rae O — menTp onmMcaH-
HOU OKPyX)HOCTHU Tpeyrorbauka ABC.

XI ycTHaa onuMnuajga 1o reomerpun aasa 8—11 kiaaccoB
cocrouTcsa 14 anpens 2013 ropga.
Toapo6uyio nudopManuio cMoTpuTe Ha canTte http://olympiads.mccme.ru/ustn/

3akpoiTue LXXVI MocCKOBCKOM MaTeMaTUYeCKOM OJUMIINA b
npouaér B cy66ory 31 maprta 2013 roga 8 I'nasnom aganum MT'Y.
IToapo6Hy0 HHPOPMALUIO CMOTPUTE Ha caiTe http://www.mccme.ru/mmo/



LXXVI MockoBckaa MaTeMaTHYIeCKas OJUMIINA Ja

[TepBbin n€eHB 11 xmacc 10.03.2013
3agagda Ne 1. [IBa NpuBEIEHHBIX KBAJPATHLIX TPEXIICHA UMEIOT OOIIUHA KOPEHb, a JUC-
KPUMUHAHT WX CyMMBI PABE€H CyMMe UX JUCKPUMUHAHTOB.
HoxaxuTre, 94T0 TOTJa AUCKPUMUHAHT XOTA ObI OJHOTO M3 DTUX ABYX TPEXWIEHOB PABEH

HYIIO.

3agaua Ne 2. Hangure BCe mapel TPOCTHIX YUCET P W ¢, 06MaJAIOMUE CIEIYIOMIAM
cBoucTBOM: Tp + 1 gemurca HA @, a 7q + 1 geauTca HA P.

3agaya Ne 3. [lan Takou BRIMyKabI1 deThIpéxyroabauk ABCD, vto AB = BC n
AD = DC. Touku K, L u M — cepeguun orpe3koB AB, CD u AC coOTBETCTBEHHO.
Tlepes quKyaap, TpoBeAEHHBIN 3 TOYKN A K npamon BC, nepecekaercs ¢ NepneHInKyid-
pom, nporeaéuabM u3 Touku C x mpamoun AD, B Touke H. oxaxkwnuTe, uTo npaveie KL
u HM mnepneHankyIsapHBL.

3agaga Ne4. MoxHO 1M TaK PACKPACUTDH BCE KIETKU GECKOHEYHOU KJIETYATOU ILIOC-
KOCTHU B GEMBIN ¥ 9EPHBIN IBETA, YTOOBI KaX ad BEPTUKATLHAA TIPAMAA M KAk Jasg TOPU30H-
TAJTbHAA IPAMAA MEPECEKATN KOHETHOE IHUCI0 OEIBIX KICTOK, a KAX 4ad HAKJIOHHAA IPAMAsL
KOHEYHOE YUCI0 IEPHBIXT

3agaga Ne 5. 'Tpu cnopTcMeHa CTapTOBAIA OJHOBPEMEHHO M3 TOYKU A 1 Gexaau 1mo
NPAMOU B TOUKY B KaXIBIN CO CBOEU MOCTOAHHOU CKOPOCTHIO. [lo6exas no Touku B, ka-
XK IBI U3 HUX MT'HOBEHHO TIOBEPHY.T OOPATHO U GeXan ¢ APYyTrOoM MOCTOAHHOU CKOPOCTBIO K
dununiny B Touke A. UIx TperHep 6exan pAaoM U BCE BpeMsA HAXOAWICA B TOYKE, CYMMa pac-
CTOAHUU OT KOTOPOHU IO YIACTHUKOB 3a6era ObLIa HAMMEHbIEN. VI3BECTHO, YTO PACCTOAHUE
ot A 1o B pasro 60 M u Bce CIOPTCMEHBI (PUHAMIMPOBAIN OqHOBpeMeHHO. Mor mm Tpenep
npoGexars Menbire 100 m?

3agauya Ne 6. [Ire KOMaHIBI MAXMATUCTOR OJWHAKOBOW YUCJACHHOCTH CBHITPATU MATY:
KaX bW CBITPAI TI0 OJHOMY Pa3dy € KaXIBIM M3 APYTOU KOMaHABL. B Kak 10U mapTuu ga-

Baam 1 04ko 3a mobeny, 2 3a HuuBio u 0 3a mopaxenue. B urore xomanaer HabGpamm

nopoBHY 04YKOB. [lokaxkmTe, 9TO KaKWe-TO OBA y4YACTHHKA MAaT4Ya TOXEe HAOPAIN MOPOBHY
OYKOB, €CIU B 06€nX KOMaHAaxX OBLIO: a) O 5 MmaxMaTucToB; 6) TPOU3BOILHOE PABHOE THUCIO
AXMaTUCTOB.

XI ycTHaa onuMnuajga 1mo reomerpun aasa 8—11 kmaccoB
cocrouTca 14 anpens 2013 roga.
Toapo6uyio nudopManmnio cMoTpuTe Ha canTte http://olympiads.mccme.ru/ustn/

3akpoiTue LXXVI MoCKOBCKOM MaTeMaTUYeCKON OJUMIINA JbI
npouaér B cy66ory 31 maprta 2013 roga 8 I'nasnom aganuum MT'Y.
Iloapo6GHy0 HHPOPMAIMIO CMOTPUTE Ha cauTe http://www.mccme.ru/mmo/

LXXVI MockoBcKaa MaTeMaTHYIeCKas OJUMIINA Ja

[TepBbin K€HB 11 xmacc 10.03.2013
3agagua Ne 1. /IBa NpuBeIEHHLIX KBAIPATHLIX TPEXIICHA UMEIOT OOIMHA KOPEHb, a JUC-
KPUMUHAHT WX CyMMBI PABE€H CyMMeE UX AUCKPUMUHAHTOB.
Hoxaxmure, 94T0 TOTJa AUCKPUMUHAHT XOTA ObI OJHOTO M3 DTUX ABYX TPEXLICHOB PABEH

HYJIIO.

3agaua Ne 2. Hangure BCe mapel TPOCTHIX YUCET P U ¢, 006MaJAIOMUE CIEIYIOMIAM
cBoucTBOM: Tp + 1 gemurca HA @, a 7q + 1 geruTca HA P.

3agaya Ne 3. [lan Takou BRIMyKabIn deThIpéxyroabauk ABCD, vto AB = BC n
AD = DC. Touku K, L u M — cepeguun orpe3koB AB, CD u AC coOTBETCTBEHHO.
TlepmeH quKyaap, TIpoBeAEHHLIN 3 TOYKKN A K npamon BC, nepecekaercsa ¢ NepneHanKyid-
pom, nporeaéunbm n3 Touku C x mpamoun AD, B Touke H. JoxkaxwnuTe, uTo npaveie KL
u HM mnepneHAuKyIAPHBL.

3agaga Ne4. MoxXHO 1M TaK PACKPACUTDH BCE KIETKU GECKOHEYHOU KJIETYATOU ILIOC-
KOCTHU B GEMBIN ¥ 9EPHBIN IBETA, YTOOBI KaX ad BEPTUKATLHAA IPAMAA M KaxkK Jasg TOPU30H-
TAJbHAA IPAMAA MEPECEKATN KOHEYHOE IUCI0 OIBIX KICTOK, a KaX 4ad HAKJIOHHAA IPAMAs
KOHEYHOE YUCI0 IEPHBIX?

3agaga Ne 5. "Tpu cnopTcMeHa CTapTOBAIA OTHOBPEMEHHO M3 TOYKU A 1 Gexaaud mo
NPAMOU B TOUKY B KaXIbIM CO CBOEU MOCTOAHHOU CKOPOCThIO. [lo6exas no Touku B, ka-
XK IBI U3 HUX MT'HOBEHHO TIOBEPHY.T OOPATHO M GeXan ¢ APYyTrO MOCTOAHHOW CKOPOCTBIO K
dunminy B Touke A. Ix TpeHep 6exan pAgoM U BCE BpeMsA HAXOAWICA B TOYKE, CYMMa pac-
CTOAHUU OT KOTOPOHU IO YIACTHUKOB 3a6era ObLIa HAMMEHbIIEN. VI3BECTHO, 9TO PACCTOSHUE
or A 1o B pasro 60 M u Bce COpTCMeHB! (PUHAMIMPOBAIN OqHOBpeMeHHO. Mor mm Tpenep
npo6exars Menbire 100 m?

3agauya Ne 6. [Ire KOMaHIBI MAXMATUCTOR OJWHAKOBOW YUCJACHHOCTH CHITDATU MATY:
KaX bW CBITPAT TI0 OJHOMY Pa3dy € KaXIBIM M3 APYTNOU KOMaHABL. B KaxI0u mapTuum aa-

Baamu 1 04ko 3a mobeny, 2 3a Huubio u 0 3a mopaxeunwue. B urore xomanaer HabGpaam

nopoBHY 04YKOB. [lokaxkwuTe, 9TO KaKWe-TO OBA yYACTHHKA MAaT4Ya TOXEe HAOPAIU MOPOBHY
OYKOB, €CIM B 06€MX KOMaHAaxX OBLIO: a) 0 5 maxMaTucToB; 6) TPOU3BOILHOE PABHOE THUCIO
MIAXMAaTUCTOB.

XI ycTHaa onuMnuajga 1o reomerpun aasa 8—11 kiaaccoB
cocrouTcsa 14 anpens 2013 ropga.
Toapo6uyio nudopManuio cMoTpuTe Ha canTte http://olympiads.mccme.ru/ustn/

3akpoiTue LXXVI MocCKOBCKOM MaTeMaTUYeCKOM OJUMIINA b
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