VI MATEMATHYECKA A OJIUMITHA JIA umenn JEOHAPIA DIUJIEPA

PernonannLHbBIN 3Tan

5 ¢erpaus 2014 1.

8 Kace.

Bmopoit oene.

5. Ha oxpy:kuaocTu otmMetrm 2013 ToUCK U KOKIYIO COSAUHUIN C ABYMSI CO-
CCaAHUMU. TaKKe OTMETWIU LICHTP OKPYKHOCTH U COCAUHUIIA €TO CO BCEMHU
OCTaTbHBIMA OTMCUCHHBIMH TOUKaMU. MoxxkHo 1 mokpacute 1007 orme-
YEHHBIX TOYCK B KpacHBIM, a octampHbie 1007 — B CHHHN LBET Tak, 4YTOOBI
KaKJast KpacHasi Touka Obljla COSIMHEHA C HEUETHBIM YHCIOM CHHUX, & KaxkK-

1asd CUHAA — ¢ YETHBIM YHUCJIOM CUHHUX 7

6. lan Bemmykibiil mituyroyibHUuK ABCDE, npuuésm mipsimast BE napanienbHa
npsimort CD u otpe3ok BE kopoue otpeska CD. BHyTpu matuyrojsHUKA
BbIOpans! ToukH F' u (G Takum obpazoM, uto ABCE u AGDE — mapasneno-

rpammebl. Jlokaxxure, uto CD = BE + FG.

7. Ha kneraaroit gocke pasmepom 2014x2014 3akpamicHO HECKOMBKO (HE
MEHBINE OJHOHM) KJICTOK TaK, 9TO B KAKIOM KBAaJAPATHKE pPazMepoM 3x3
KJICTKHU 3aKpallicHO 4YETHOEC YHCIO KJIETOK. KakOBO HAUMEHBLIEE BO3MOK-

HOE THCJIO 3aKPaIICHHBIX KICTOK?

8. Jano 2014 nonmapHO pa3Id4HBIX HATYPAIbHBIX YHUCET TAKUX, YTO MPOU3-
BEJCHUE JTIOOBIX ABYX U3 HUX JACIUTCA Ha CYMMY 3THX JABYX uHcen. Jloka-
JKUTE, 9TO HHU OJHO M3 JAHHBIX YHCET HE MOYKET OBITH paBHO NMPOH3BEIE-

HHIO LIECTH MOMAPHO Pa3IHIHBIX MPOCTBIX YHUCEL.

BecnnatHbIA oHNarH-pasbop 3agaHuii 1 1 2 TypoB onuMmnuagsl coctoutea 5 despand. Havano pastopa ona 8
knacca B 18-00 No MOCKOBCKOMY BpemMeHK. Pasbop NpoBoAAT YneHbl LEHTpaNbHOM METOLUHECKOW KOMUCCHMK MO
mMaremaTtuke BocepoccuACKOM onvmMnnag bl LWKONBHWKOB. [Ans yyacTus B pasbope HeobxXoaumMo 3aperucT pypo-
BaTLCH Ha caiTe online.mipt.ru He MeHee Yem 3a nonyaca go Havana pasdopa.



9.5.

9.6.

9.7.

9.8.

XL BCepOCCHfICKaH MarTeMaTHYecKad OTHMIORLGTA MTKOOTLHHERKOER

9 kJacc
Bropoii genn

Yucso x TaKoBO, UITO cpey YeTHIpEX unced z — /2, z — 1/,
x4+ 1/, 2%+ 22 POBHO OHO He dBIdeTcd 1MenbiM. Hatimmre
BCE TaKHe Z.

HMmerorca 2013 KapToteK, Ha KOTOPBIX HaOHcaHa Indpa 1, u
2013 KapTodeK, Ha KOTOPLIX HalncaHa IHdpa 2. Bacd cKiaapl-
BaeT M3 9THX KapTotdeK 4026-3HarH0e THcTo. 3a oauH xom, [le-
T MOKeT TTOMeHATh MeCTaMH HeKOTOpble IBe KapTOdKHW M 3a-
niaTuTh Bace 1 pybsnb. [lponece 3akagaupaered, kKorna v [le-
TH IIOIVIaeTCA HCI0, Oeddmeecd Ha 11. Kakywo Hanboabmyo
cyMMy MOxKeT 3apaborarh Bacg, ecnu llerd crpemuTed 3ariia-
THTH KaK MOXKHO MeHbITe?

Jan Brimcanmbitt gersipexyroabunk ABCD. Jlyaun AB n DC
HepecekaroTed B Todke K. OKazajloch, 9To TodkH B, D, a Tax-
JKe cepequHBI 0TpeskoB AC m K (' mexaT Ha 0IHON OKDPYKHO-
cri. Kakue 3radenng MoxkeT MpuHnMaTh yvros ADC?

Kakoe uz gucen 6omnpme: {100!)! mmm 0911001 19019817 (Harmom-
HuM, gTo !l =1-2.... . n.)

Becnnaraeift ornafis-pasbop samasut 1 1 2 TYpOB ONEMIHANEL COCTO-
ures 5 despans. Hauamno pasbopa mia 9 kiacca B 16-00 no MockoBeKOMY
BpeMenn. Pa3bop TpoBOfAT 9ieHb eHTDalbEoE MeTONHIecKOH KOMICCHE
o MaTeMmaTHEKe BeepoccuicKOH oMHMIEA IR ITKOIBHEEKOB. 18 yaacTHs B
pasbope HeobXONEMO 3aperHcTPEPOBATHCH Ha cafiTe online .mipt.ru He
MeHee 4eM 3a [oJI9aca 0 Hadaa pasbopa.

9.5.

9.6.

9.7.

0.8,

XL BCepOCCPIﬁCKaH MaTeMaTHIeCKad OJIHMII&a T4 [TKOOIBHEKOE

9 KJaacc
Bropoii nennb

Ynciio ¥ TaKoBo, ITO cpeld "eTHIPEX whcen x — /2, x — 1/z,
r+1/z, 22+ 24/2 POBHO OJHO He dABIAeTcd TlesbiM. Haifanre
BCe TaKWe Z.

NmeroTea 2013 KapTotlek, Ha KOTOPBIX HalMcaHa Imdpa 1, u
2013 KapTodeK, Ha KOTOPBLIX HamucaHda i pa 2. Baca cknaipl-
BaeT M3 9THUX KapTotek 4026-3HariHOe TIHCII0. 3a oauH xom, [le-
T MOXKeT TOMeHATh MeCTAMH HeKOTOpble JRe KApPTOY9KH M 3a-
mnaTuThk Bace 1 pybnb. [lpotece zakan4mBaercd, korda v [le-
TH TIOJVHaeTed THCIo, Tedimeecd Ha 11. Kakyro Hanbomasmyo
CYMMY MoOxKeT 3apaboTarh Bacd, ecnu llerd crpemuTca zara-
TATH KaK MOXKHO MeHbITIe?

Jan Brimcanmbiit gerbipexyronsiuk ABC D, Jlyaun AB u DC
HepecekaroTed B Todke K. OKazaloch, 9To TodKu B, D, a Tak-
Ke cepenmHbl 0Tpeskob AC n K meKaT Ha OTHON OKpPYKHO-
cri. Kakue sragennd MoxKeT NpuHUMaTh yrosa ADC?

Kakoe u3 gucen 6ombime: (100! mmm go!100! 10019817 (Harmom-
HAM, TTo 12l =12 ... n.)

Bectnarsritt ornatia-pasbop sananut 1 1 2 TYPOB OIEMOEANBL COCTO-
mres 5 deppans. Hagano pasbopa mis 9 knacca B 16-00 o MockoBcKOMY
BpeMen®. Paszbop TpoBOmsT 9HeHs MeHTPaNbaol MeTONE9ecKol KOMMCCHH
o MaremarrKe Beepoccriickof ONEMIRAME IIKOIBHEKOBE. Jg yIacTHs B
paszfope HeoBXOIMMO 3aperHCTDHPORATECSH Ha cafiTe online.mipt.ru He
MeHee deM 34 IoJIdaca 10 Hadasa pas3bopa.



10.5.

10.6.

10.7.

10.8.

XL BCepOCCHfICKaH MarTeMaTHYecKad OTHMIORLGTA MTKOOTLHHERKOER

10 kmacc
Bropoii genn

Ha mocke HammcaHO ypaBHeHNe 23 + %22 + %z + % = 0. Tera
1 Bacd 1o odepeny 3aMeHAOT 3BE3MNOYKH Ha pallMoHabHbIe
qncia: BHadasle [leTd sameHseT m0bYI0 U3 3BE3M0TEK, TOTOM
Bacg — mobyo U3 OBYX OCTAaBIIMXCA, a 3aTeM lleTd — ocTab-
Myrocd 3BE3MN0YKY. BepHo mi, 9To Tipw 006X neticTergx Ba-
cu [leTs cMoKeT OMYyHUTL VpaBHeHHe, ¥ KOTOPOTO PasHOCTH
KaKWX-TO JIRYX KopHetl paBHa 20147

Tpeyronpauk ABC BhucaH B OKPYXKHOCTE §) ¢ mienTpom O,
OKpyzKHOCTD, HMocTpoeHHad Ha AQ KakK Ha OMaMeTpe, Iepe-
ceKaeT ONMMCAaHHYIO OKPYKHOCTH TpeyroibHuKa OBC B TodKe
S # O. Kacarenbable K () B Toukax B u (' nepecekawoTcd B
rouke F. Jlokaxkwnre, aro Toukn A, S u F jexkar Ha onHofi
IpAMOfi.

IIo xpyry cTodT 101000 HATYPaJdbHBIX wHcen. MexX Iy KarKIbl-
MH JIBYMSA COCEJTHAMH 9HUCJIaMHU 3allACaJId WX HauMeHbITlee 06-
mee KpaTHoe. MoryT Jm 971 HanMeHbITTHe 0HITHe KpaTHbIE 06-
Pa30BaTh 101000 TIOCTIEIOBATENBHBIX THCEN ( PACTIONOMKEHHBIX
B KAKOM-TO TopaKe)?

[leta mocTaBmn Ha mocky H0 x 50 HecKoIbKo QHITTEK, B KazK-
Iy KIeTKY — He 60mbIne ogroit. JokaxknuTe, 910 Baca Moxer
[IOCTABUTHL Ha cBoDOIHBIE T0JId 3ToM Ke JocKK He Dosee 99 Ho-
BBIX (DUIMEK (BO3MOYKHO, HI ONHOM) Tak, TITOOLI HO-TPEXKHEMY
B KasKJI0l KJIeTKe cTod/10 He DosbIile odHol DUIIKH, 1 B KaxK-
JI0H CTpOKe M KaykKJIoM cToJIOIe 3ToM JOCKH 0KA3a/JI0Ch Y9E8THOoe
KOJITIeCTBO (DHITIEK.

Becnnaraeift ornafis-pasbop samasut 1 1 2 TYpOB ONEMIHANEL COCTO-
ures b deppansd. Hagamno pasbopa gis 10 kiacca 5 18-00 no MockoBexoMy
BpeMenn. Pa3bop TpoBOfAT 9ieHb eHTDalbEoE MeTONHIecKOH KOMICCHE
o MaTeMmaTHEKe BeepoccuicKOH oMHMIEA IR ITKOIBHEEKOB. 18 yaacTHs B
pasbope HeobXONEMO 3aperHcTPEPOBATHCH Ha cafiTe online .mipt.ru He
MeHee 4eM 3a [oJI9aca 0 Hadaa pasbopa.

10.5.

10.6.

10.7.

10.8.

XL BCepOCCPIﬁCKaH MaTeMaTHIeCKad OJIHMII&a T4 [TKOOIBHEKOE

10 kmacc
Bropoii nennb

Ha mocke HammcaHo ypaBHeHHe 25 + %22 + %z + * = 0. Terst
1 Baca no odepeny zaMeHAOT 3BE3JI0OUKH Ha, palMoHasbHbIE
grcaa; BHatdame [leTda zamMeHsieT M0OVIO M3 3BE3MI0TEK, TOTOM
Bacg — nrobyro 13 OBYX ocTaBIMHXCA, a 3aTeM l[leTa —ocTas-
myrocd 3B€3109KYy. BepHo i, 9To npw r0bbIX fNeticTerax Ba-
cu IleTss cMoxKeT TONMVIATL VpaBHeHHe, ¥ KOTOPOTO DPa3HOCTH
KaKHMX-TO JIBYX KopHell papHa 20147

Tpeyronbunk ABC Brmcan B oKpy:kKHOCTH {2 ¢ mienTpom O.
OKpyzKHOCTb, HOCTpoeHHasa Ha AQ Kak Ha JHaMeTpe, Iepe-
ceKaeT ONMCAHHYH OKPYKHOCTH TpevroibHUKa OBC B TodKe
5 # O. Kacarenbable K () B Todkax B u ' HepecekaroTcd B
rouke F. Jlokaxkure, aro Touku A, S m P jexar Ha ofHOMN
IpAMOTA.

ITo xpyTy cTodgT 101000 HATYPaJIbHBIX THcesT. MeKIy KasKIbl-
MH JIBYMS COCeJTHIMH 9HMCITaMH 3alliCajid WX HanMeHbITlee 06-
mee KpaTHoe. MoTyT 71 9TH HaWMeHbIIHe 0OMIMe KpaTHbIE 06-
pasoBaTh 101000 TOCTIETOBATENBHBIX THCeN { PACTIONOMKEHHBIX
B KAKOM-TO MOpdAIKe)?

[Teta mocTtarmn Ha Aocky H0 x 50 HecKoIbKO DHITIEK, B KaxK-
Oy KIEeTKY — He 60mbIme onHoil. JlokaxuTe, aTo Bacg MoxKer
[IOCTABHTL Ha, cBoDOJIHbIE 1T0JId 3T0H Ke JI0cKH He Ooee 99 Ho-
BBIX (pHMIeK (BO3MOMKHO, HI OOHOM) TaK, ITOOLI [MO-MIPEKHEMY
B KaKJ0M KJleTKe CTodAI0 He HOJIbIne ofHoli (hUIKI, 1 B KaxK-
Joi CTpOKe W KaxKJoM CToJIDIe 3Tol JOCKH 0Ka3aJ0Ch 98THOe
KOJIIeCTBO (PHITIEK.

Bectnarsritt ornatia-pasbop sananut 1 1 2 TYPOB OIEMOEANBL COCTO-
mres 5 deppand. Hagaso pasbopa g 10 kiacca B 18-00 mo MocKoBCKOMY
BpeMen®. Paszbop TpoBOmsT 9HeHs MeHTPaNbaol MeTONE9ecKol KOMMCCHH
o MaremarrKe Beepoccriickof ONEMIRAME IIKOIBHEKOBE. Jg yIacTHs B
paszfope HeoBXOIMMO 3aperHCTDHPORATECSH Ha cafiTe online.mipt.ru He
MeHee deM 34 IoJIdaca 10 Hadasa pas3bopa.



11.5.

11.6.

11.7.

11.8.

XL BCepOCCHfICKaH MarTeMaTHYecKad OTHMIORLGTA MTKOOTLHHERKOER

11 kmacc
Bropoii genn

Yucna z, ¥y ¥ 2 TaKoBBI, UTO BCe TPHU UUCTA £ + Y2, ¥ + 22 U
Z-+2y pallioHAIIbHBL, a 2 +y2 = 1. /lokaskuTe, 9T0 GUCTIO XY 2
TaKyKe PallloHaJIbLHO.

JaH BOncaHHBIN UeThipexyronbHuk ABCD. JIyvim AB u DC
HepeceKkaroTed B Todke K. OKazajloch, 9To TodkH B, D, a Tax-
Ke cepemuHbl oTpeskoB AC n K mexkar Ha OTHON OKPYKHO-
cti. Kakue 3radenng MoxkeT MpuanMaTh yvros ADC?

Han MHOT09IIeH

2 2n—1

"+ ag,, 1% + ...+ a1z + ag,

YV KOTOPOTO KaxKIblll KoapUIMeHT a; NPHUHANIEKHUT OTpes-
Ky [100,101]. I1pr kKakKoM MUHUMAILHOM i ¥ TAKOT'O MHOT'OHUIIE-
Ha, MOXKeT HalTHCh TelcTBUTeNbHBIN KopeHb?

[leta moctaBmn Ha mocky H0 x 50 HecKombKo hHITIEK, B KazK-
NIy KIeTKy — He 6osbie ogro0i. /lokaxkure, 9To Baca moxer
MMOCTABUTH Ha CBOGOIHBIE TI0MA 3TOH Ke JocKH He Hosee 99 Ho-
BBIX (DUITEK (BO3MOYKHO, HI ONHON) Tak, ITOOLI TO-TPEKHEMY
B KaxKJ0H KJIeTKe cTodA10 He DoMIbITe oaHOH (DHUITKHA, 0 B Kaxk-
Ioft CTpoKe M KaxKIIOM CTOJIOIE 9ToM MOCKH OKA3AJIOCh TETHOE
KOJIMTIeCTBO (PHITIeK.

Plx) = agpx

Becnnaraeift ornafis-pasbop samasut 1 1 2 TYpOB ONEMIHANEL COCTO-
ures b deppans. Hagamno pasbopa gis 11 kiacca s 16-00 no MockoBexoMy
BpeMenn. Pa3bop TpoBOfAT 9ieHb eHTDalbEoE MeTONHIecKOH KOMICCHE
o MaTeMmaTHEKe BeepoccuicKOH oMHMIEA IR ITKOIBHEEKOB. 18 yaacTHs B
pasbope HeobXONEMO 3aperHcTPEPOBATHCH Ha cafiTe online .mipt.ru He
MeHee 4eM 3a [oJI9aca 0 Hadaa pasbopa.

11.5.

11.6.

11.7.

11.8.

XL BCepOCCPIﬁCKaH MaTeMaTHIeCKad OJIHMII&a T4 [TKOOIBHEKOE

11 kmacc
Bropoii nennb

Yucna z, ¥ ¥ 2 TaKoBBI, ITO Bce TPH YUHUCTA * + Y2, ¥ + 22 U
22y palioHAIBLHBI, a 5122+y2 = 1. /lokaxkuTe, 9T0 9ACTO XY 2
TaKyKe PaIlioHaTILHO.

JaH BOHCAHHBIN eTblpexyroabHUK ABCD. Jlysm AB u DC
HepecekaroTed B Todke K. OKazanoch, 9To TodKu B, D, a Tak-
Ke cepenmmHbl oTpesko AC u KO mexar Ha oTHON OKDPYKHO-
cri. Kakue sragennd MoxKeT npuHUMaTh yrosa ADC?

Han MHoro4IeH

2 2n—1

"+ a9, 1% + ...+ ajx + ag,

YV KOTOpPOro KasKIbIft KoahpUINeHT a; NPHHAINIEXKHUT OTpes-
Ky [100,101]. ITpr KaKoM MHHHMAJILHOM 7 Y TAKOTO MHOTOUIIE-
Ha MOzKeT HalTHCh JelcTBUTeNbHBIN KopeHb?

[leTa mocTtarmn Ha Aocky H0 x 50 HecKoIbKO DHITIEK, B KaxK-
Iy KIeTKy — He bosbiie onHoi. /lokaxuTe, 9o Bacd moxKer
[OCTABHUTL Ha cBODOJIHBIE 11018 3TOH 2Ke JIocKH He GoJglee 99 Ho-
BBIX (bHMIeK (BO3MOYKHO, HI OOHOHM) TaK, ITOOLI [MO-TIPEXKHEMY
B Ka KoM KJleTKe cTodno He DoJible oJHol (hHUIIKK, 1 B KaxK-
JI0t1 CTPOKe U KayKIIOoM CToJI0Ie 9TOH JOCKH 0Ka3aJloch IETHOe
KO/IU'1ecTBO (PUIIeK.

P(x) =ag,x

Bectnarsritt ornatia-pasbop sananut 1 1 2 TYPOB OIEMOEANBL COCTO-
mres 5 deppand. Hagaso pasbopa mna 11 kracca B 16-00 mo MocKoBcKOMY
BpeMen®. Paszbop TpoBOmsT 9HeHs MeHTPaNbaol MeTONE9ecKol KOMMCCHH
o MaremarrKe Beepoccriickof ONEMIRAME IIKOIBHEKOBE. Jg yIacTHs B
paszfope HeoBXOIMMO 3aperHCTDHPORATECSH Ha cafiTe online.mipt.ru He
MeHee deM 34 IoJIdaca 10 Hadasa pas3bopa.
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