Anrebpa u Teopus YuceJ

Muaamgiiast jura

1. Haiiaqure HanMeHbIlee HATYPaJIbHOE YUC/IO0, JAl0Iee IIOIapHO Pa3/IMuHble OCTATKU IIPU
nenennu Ha 2, 3,4, 5, 6,7, 8,9, 10.

ap—1

2. Tlociemosarenbuocts {a,} onpejiesena PeKyppeHTHO: a; = = e A
o

n > 1. Haiigure cymmy a; + as + . .. + asoio.

3. BemecrBennnle uncia aq, as, . . ., @, TAKOBBI, 9TO
am + Qi1+ ... +ap,=2m+(m+1)+...4+n

Ipu BCeX HATYPAJbLHBIX m < n. /lokaxkure, 4T0 a% + a% + ...+ a% > 124224 ... +n’

4. Haiiaure Bee Takue napbl HATYPaIbHBIX dnces (a, b), uto a? gemmrces na b, b nemures

na a u (b+ 1)% gemures na a + 1.

Crapniag jura

5. Oyuxius f(x), onpeeseHtas Mpu BCeX BEIECTBEHHBIX I, YJIOBJETBOPIET DABEHCTBAM
f(z) = f(z +T1) upu Bcex x > Ay u f(x) = f(x + T3) upu Becex © > As, tue Ty, Ty —
JIAHHBIE TTOJIOYKUTEIbHBIC uncia, Ay, Ay — JaHHbIe BelecTBenHbe Yncia. JJoKazKuTe, 9To

f(x) = f(z + T,) upu Beex = > Aj.

6. Harypaabnoe umciio k£ > 2 u BelleCTBEHHBIC YHMCIa @, b TaKOBBI, YTO MHOI'OYJICH

2* + ax + 1 gemmrea na muorounen x2 + bx + 1. Jlokaskute, uro a(a — b) = 0.

7. Tocnenosarensuocts {x,} 3agana yenosusmu g = 1, 1 = 1, Xy = 22, + Ty g
npu n > 1. Jlokaxkure, 9TO €Cau YUCIO T, — IIPOCTOE, TO N — JIMOO CTeleHb YuCIa 2,

100 IIPOCTOeE.

8. Haiinure nammenblnee nosioxkuteabHoe C' Takoe, 9TO HEPABEHCTBO
x 1 Y 1 z 1
: + : + : <C
Vyz o x+1 ez y+1  Joy z+1
BBITIOJTHEHO JIJTs1 JTIOOBIX TTOJIOZKUTETHHBIX YNCET T, Y, 2, YIOBIECTBOPSIONIINX PABEHCTBY

1+1+1_
t+1 y+1 z4+1




I'eomerpusi

Muaaanias jura

9. B napasnenorpamme ABC'D 6uccexkrpuca yria A mnepecekaer cropony BC' B ee ce-

penure M. Tax ke m3ectHo, uro /BDC = 90°. Haitaure yribl napaJsiiesorpamma
ABCD.

10. B rpanemuun ABCD c ocnoBanusimu AD n BC' nuaronajm nepueHnKyasspabl. Tod-
ki K n L Ha 60koBbIX cTopoHax AB n C'D cOOTBETCTBEHHO TAKOBBI, YTO OTpe30K K L
ITPOXOJIUT Yepe3 TOUKY Iepecedenust quaronasieit Tpamnerun A BC' D u napaJijieier ee OCHO-

BanusiM. Ha 6okoBoii cropore AB ormedena touka M takast, uro AM = BK. Jokaxkure,
gyro LM = AB.

11. Brucannasi okpyzkHOCTb paBHOOenperHHoro Tpeyroibinka ABC (AB = BC') kaca-
ercst ero 60KoBbIX croporn BC' n AB B toukax F u F'. Yepes Touky A mposenen BHyTpu
yriaa EFAB jyd, nepecekaroliuii BIMCAHHYIO OKPYKHOCTH B TouKax P u ). IIpsmvble EP

n EQ nepecekator npsmyio AC B roukax P’ u Q. Hokazxkure, uro P’A = Q'C.

12. Bepno Jjin, 9T0 J1t000#1 TPEYTOJbHUK ILJIOMIAIN 3 MOYKHO MTOKPBITH BBITYKJIBIM MHOTO-

YIOJIbHUKOM ILIOMIAIN D, UMEIOIINM OCh CUMMETPUN !

Crapinas jura

13. Jan npsmoyrosbHbiil Tpeyroabank ABC' ¢ npsimbim yriiom C'. Ha runorenyse AB
B
ormeuena ee cepejuna M. Ha cropone C'B BwiOpana Touka () Takas, 9TO —Q = 2.

QC
Hokazxkure, uro LZQAB = ZQMC'.

14. Brucannasi okpy2KHOCTb paBHOGepernroro Tpeyrobinka ABC (AB = BC') kaca-
ercst ero 60koBbIX cropod BC' u AB B toukax F u F'. Yepes Touky A mposenen BHyTpu
yria EAB nyd, 1nepecekaiomnuil BIUCAHHYIO OKPY?KHOCTh B Toukax P u (). IIpsvbie EP

u EQ nepecekator npsamyio AC' B roukax P’ u Q. Jokazkure, uro P’A = Q'C.

15. Buyrpu rerpasapa ABCD Boibpana mpousBosbHas Touka P. Obo3HaunM pajmyc
OIMCaHHOI cephl 9TOro Terpasipa depes I, a paccTosiHre oT TOYKH P 10 IeHTpa ITOif

cepnl yepe3 x. JokaxkuTe HepaBeHCTBa

(R+x)- (R—2)<PA-PB-PC-PD<(R+z)*(R—2).

16. Jlan mepaBhnoGenpennbiii Tpeyroibiuk ABC. llenTp BHEBIMCAHHOI OKPYKHOCTH

TpeyroJibHIKa, Kacafoleiicss croponbl BC' TpeyrojibHUKa, 00o3HAYNM depe3 [4, a Tod-



Ky ee KacaHHusl ¢ 9Toil cropoHoit — depes A;. Anajornydno onpejennm Toukn Ig, Io, By,
C1. Jokaxkure, 9T0 OIHMCaHHBIE OKPY:KHOCTH Tpeyroiabuukos Al4 Ay, BlgB; u ClsCy

IMEIOT JBe O0IIe TOYKM.

KomMmbOunaTopuka 1 Joruka

Muaamiiast jura

17. 3a KpyIJIbIM CTOJIOM CHJIE/IH deThipe cTyaenTa. Pujosor cuuest nuporus JIysuna, psi-
JIOM ¢ uctopukoMm. Maremaruk cujien psijom ¢ Jlebeaeswim. Cocemu JInxauésa — Co/t0BLEB

n dpusuk. Kakas npodeccust y Jly3una?

18. Ha mocke nanucannl uncia 1, 2, 3, ..., 2012. [lets crupaer ux mo ognomy. Jlokazkure,
YTO OH MOKET JIeJIaTh 9TO B TAKOM IOPsIJKe, YTOObI CyMMa HECTEPTHIX Ynce]I BCerjia Oblia

COCTaBHbBIM YMCJIOM.

19. Jlan npousBo/ibHBII TpeyroibHuK. Ha Kak 10t cropoHe TpeyrojibHuKa oTMedeno 10
Touek. Kaxkigas BepiimHa TpeyroJabHUKa COeIMHEHa OTPe3KaMU CO BCEMU OTMEUYeHHBIMU
TOYKAMU ITPOTUBOJIEXKaIIell cToponbl. Ha Kakoe HanboJibIee Ync/io yacTeit OTpe3Ku MOTJIN

paseIuTh TPEYroJbHUK

20. Ilaynm u Bop urparor B ciemytonryto urpy. Umeercss ky4aa 3 99! mosexyst. 3a ojaux
X0/l U3 Ky4H paspeniaercs B3sTh He bosiee, 1em 1% or ocrasiimxces MoJiekyi1. [Ipourpoisaer
TOT, KTO HE MOXKET CJIe/IaTh X0/1. XoJdT moodepeaHo, HaunnaeT [laynn. Kto 13 aux moxker

BBINT'PATh, KAK Obl HII UT'PAJI COITEPHUK !

21. CekpeTHblil 00BEKT HpejicTaBsteT coboii B mane kajpar 40 x40 M, pazdbuTsliit Kopu-
JlopaMi Ha KBaJIpaTUKN 5 X 5 M. B Kark 101t BepImHe TaKOro KBaIpaTuKa — BBIKJIIOIATE/Ib.
[IeruoK BBIKJIIOUATE A JEHCTBYET cpa3y Ha BCe BBIXOISIIIE U3 3TONH BEPIINHBI TSTIMET-
POBBIE KOPUJIOPHI, MEHsISI UX OCBEIICHHOCTH Ha IPOTHBOINOJIOXKHbBIE. CTOPOXK HAXOTUTCS
B yIJIy MOJTHOCTHIO HEOCBEIEHHOr0 00beKTa. OH MOYXKET XOJUTh TOJIHKO 0 OCBEIeHHBIM
KOPUJIOpaM U IEJIKATh BBIKJIIOUATE/ISIME JII000e Y1cI0 pa3. MoxKeT Jin OH JOOUTHCA TOTO,
YTOOBI OT JIIOOOTO BHIKJIIOUATE A K JIIOOOMY JIDYTOMY OH MOT ITPONTH, He e/ TKas BhIKJTIO-

qaTeasdaMu

Crapinas jgura

22. 77 xureseil 0cTpoOBa JIXKENOB U pblllapeil craan B KpyTr. Becem nsBecTHo, 4TO MX Beca

pasyimaabl. Ha Borpoc «Y Tebsi ecTh cocei-JizKer jerde Tebdsi’s Bce orBermin «/lay. [Toce



nepepbiBa, OHU CTaJIl B KPYT B JAPyroM mopsijike. Jlokaxkure, 4ro Ha Bompoc «¥Y Tebs ecTh

coce/I-phlliaph Jerde Tedsi?» Kak MUHUMYM JBOE OTBETAT «/la».

23. Ilo xpyry crout 101 Osroj1e, Ha KaxKaoM 110 KoHdere. CHadasia MaJiblll BEIOMpaeT
HatypaJjbHoe m < 101 u coobiiaer ero KapJicony, 3arem KapJicon — narypaJjibHoe k <
101. Mautsir 6eper Koudety ¢ Jodoro oO/oana. Orcauran oT 9Toro o/o/ua k-e 6Joiie
1o 4acoBoil crpesike, Kapicon 6eper ¢ Hero koudery. OTcunraB y»Ke OT 3TOro OJII0/I11a,
m-e Orofilie 1o 9acoBoil crpesike, Masbiin Geper ¢ Hero KoHdery (ecjnm OHA TaM erre
ecth). Orcunras ot 6soia Masbima k-e Otojre 1o gacoBoii crpesike, Kapicon beper ¢
Hero KoHdery (ecjm oHa TaM erre ecThb), u T. 1. Kakoe HanboJibIee Iucao KOHGET MOKeT

rapaHTupoBaTh cebe KapJcon?

24. Ot TabauIBl PE3yIbTATOB OJHOKPYTOBOro (byTOOIbHOrO TypHUpPa 10 KOMaH] OcTa-
JIOCh TOJIBKO CyMMApHOE KOJIMYECTBO 3a0UTHIX U IPOIYIIEHHBIX Msideil Jijisd KaxK 10 Ko-
MaH Ibl. MaTeMaTnKy 9TOro XBaTujio, 4ToObl BOCCTAHOBUTH CUET B KaxKjioM Marde. Kakoe

HalMeHbIIIee KoJandecTBo n3 3tux 20 dncesa MOrjao ObITh HYJIHMI/I?

25. B Bepmmnax BBITYKJIOTO MHOTOT'PAHHUKA C 71 BEPIIMHAMU 3alllicaHO 10 JIBa I10JIO-
JKUTEJIbHBIX JHC/Ia: CHHEe U KpacHoe, NpUYeM CyMMa CUHUX paBHa CyMMe KPacCHBIX. 3a
OJINH XOJT MOXKHO U3MEHUTH JIBa CUHUX YNCIa B KOHIIAX JIIOOOr0 OHOr0 pedpa Tak, 9TOOBI
YTOOBI OHM OCTAJINCH IOJIOXKUTETbHBIMI U CyMMa coxXpaHuiach. Jlokaxkure, 4To He HoJiee
geM 3a 1 — 1 X0/ MOXKHO JIOOUTHCS, YTOOBI B KaXKJI0i1 BEpIIIHE CUHEE YHMC/I0 CTaJI0 PaBHO

KPACHOMY.

26. Jlanbl HaTypaJsbHbIE Yncaa r 1 n, r < n. PaccmMaTrpuBaloTcs BCEBO3MOYKHbBIE YIIOPSI-
y 5 y

nouentble HAOOphI (K1, ko, . . ., k) HEOTPUIIATEIbHBIX TIEJIBIX THUCEN, Takue, 910 ki + ko +

oot k=1, k1 4+ 2k + ...+ nk, = n. g kaxKaoro Habopa BeIYUCIEHA IPOOD W

L k!
I . (n—1)!
(mamomunm, aro 0! = 1). Jlokaxkure, 9T0 cymMMa 9THX JIpobeii paBHA T

Komananast oimMIimaga

Muaamiias jura

27. (2) Tpu xynuka, KaxK/Iblil ¢ ABYMsT 9eMOJIAHAMMU, XOTSIT [EPEIPABUTHLCST T€Pe3 PEKY.
Ecrb TpexMecTHas JI0JIKa, KaXKJI0€ MECTO B KOTOPOI MOYKET ObITh 3aHATO YeJTOBEKOM WJIN
yeMoiaHoM. HUKTO 13 2KyIMKOB He JJOBEPUT CBOIT 4YeMO/IaH CIIyTHUKAM B CBO€ OTCYTCTBHE,
HO T'OTOB OCTaBHUTb YeMOJaHbl Ha Oe3soaHoM Oepery. CMOryT Jin OHM IHEpPENpPaBUTHCs !

(JTozky, mpuctasiyto K 6epery, cunraeM 4acTbio Hepera. )



28. (2) ¥V Camm ectb 5 Ky/IbKOB ¢ KombeTami. Boionpas BCeBOZMOXKHBIMI CIIOCOOAMI TTa-
Py KyJIBKOB U TIOJICUNTHIBasI CyMMapHoe 4ncyio KoHdeT B Hux, Callla 3aMeTH1, 9T0 CyMMBbl

IPUHUMAIOT TOJIBKO TpHU 3HadeHus: 53, 66 u 79. CKoJIbKO KOHGET B KazKJI0M KyJbKe?

29. (3) Bymaskublii TPEYTOJBHUK CO CTOPOHAMH @, b, ¢ TIEPErHyJIi MO MPSIMOil Tak, 4To
BEpIIIMHA, [IPOTUBOJIEXKAIIAsI CTOPOHE JJIMHBI ¢, IIoIaJja Ha 3Ty cTopoHy. I3BecTHo, 4TO
B IOJIYYUBIIEMCsI YeTbIPEXYTOJIbHUKE PaBHBI JIBa yIVia, HPUMbBIKAOIINE K JUHAN cruda.

Haiimure jymmHBI OTPE3KOB, Ha KOTOPBIE JIEJTUT CTOPOHY € TONABIIAT TY/1a BEPITUHA.

30. (5) Uz wieruaroii mocku 20 X 12 BbIpesasin 1eHTpajbHbIl KBajpar 2 X 2. MoxHO
JI OCTABINYIOCST 9aCTh pa3pe3arTh Ha (bUrypku B Buje OyKBbl [ (cocrosinue n3 deTbipex

KBaipaTnkoB)? OUrypKu paspernaercs MoBOpaINBaTh U MEPEBOPATNBATh.

31. (5) llycrb & u y — HeoTpHUIIATE/IbHBIE YHUCJIA, CYMMa KOTOPBIX HE MPEBOCXOJAUT 1.

Joxazxknte, uto o2 + 8x%y* + y? < 1.

32. (5) Hau pasuobenpenusiii Tpeyroibauk ABC (AB = BC'). Ha cropone AB BbiOU-
paercs Touka K, a Ha cropone BC' — touka L Tmak, uro AK + CL = %AB . Haitaure

reoMeTprIecKoe MeCcTO cepeJinH OTpe3KoB I L.

33. (6) B psj sanucanbl HECKOJIBKO PA3JIMYHBIX HATYPAJbHBIX duces. Hazosem mapy
PAJIOM CTOSIIIX YUCENT NA0X0l, €CI UX CyMMa, KpaTHa 7 U JieBoe DOJIbIIe MpaBoro, JII00
X CyMMa He KpaTHa 7 U JieBoe MeHbIIe TpaBoro. Kaxkyio MUHyTy ducia KakKoi-Huoy/ b
13 IJIOXUX Tap MEHAIOTCA MecTaMu. JloKaKuTe, 4TO paHo WK MO3/THO TAKHe epecTaHOBKI

IIPEKPATATCS.

34. (9) B psan crour 1111 6smozen, na nux jexar 1, 2, 3, ..., 555, 556, 555, 5b4, ...,
2, 1 opexoB. 3a X0J| pa3periaeTcs MepesioKnuTh 1060 ducjio (He MeHbIIe OJIHOT0) OPEXOB
¢ JII0060ro OJIFO/IIA Ha coce/lHee CJIeBa W CheCTh JIH000e UUC/I0 OPEXOB 13 CaMOI'0 JIEBOTO
omonna. Ilers m Bacsa nmenaror xomuwr o ouepen, HaunnaeT llers. IIpourpeiBaer Tot, y

KOI'0 HeT Xojia. KTo U3 HUX MOYKET BhIUI'PATh, KAK Obl HE UI'PaJl COIEPHUK !

35. (11) [Iycrb P — mpoussesieHne HEKOTOPBIX BOCBMI TTOCJIEI0BATEIbHBIX HATYPAJIbHBIX
quces, a () — HaUMEHBIIHNIl TOYHBINA KBaJjpar, Jjs1 Koroporo () > P. Jlokaxkure, 4TO

pasHocTb () — P siBjIsieTcst TOUHBIM KBaJPATOM.

36. (12) B mpasuibrom cemuyrosnbhunke ABCDEFG croponsr pasubl 1. Juaronasn

AD u CG nepecekatorcs B touxke H. Jokaxure, uro FH = /2.



Crapniag jaura

37. (3) Ha jocke HAIMCAHO HECKOJIBLKO PA3JIMYHBIX UYHCE]I, TIPHYEM U3BECTHO, UTO CPe-
JI JIIOOBIX TpeX 4Kce)i, HallMCaHHbIX Ha JIOCKe, eCTb JBa 4HCJia, CyMMa KOTOPBIX TaKrKe

Halmcana Ha J1ocKe. Kakoe HambOJIbIee KOJIMIECTBO YNCEJI MOXKET OBITH Ha JOCKe!

38. (4) Haiijure Bce dyukimu f: [—2;2] — R Takue, 410 Jijist J10OBIX BEIIECTBEHHBIX T

1 y BepHO paBeHCTBO f(sinx + cosy) + f(siny + cosz) = sin(z + y).

39. (5) Ilo xpyry Jexkur 17 0JIMHAKOBBIX HA BUJ MOHET, U3 KOTOPBIX JIBE JICXKAIINE Psi-
JIoM — aibIuBbie. Bee HacTosIe MOHETHI BECAT OJIMHAKOBO, U 00€ (paJIbIITNBbIe MOHETbI
BeCAT OJMHAKOBO U IIPU 9TOM Jierde HacTosmnx Ha 1 rpamm. Mmerores zaunkue Becbl —
9TO JallledHbIe BECHI, KOTOPbIE JIOMAIOTCSI, €CJIN Pa3HOCTh BECOB Ha dalax 0oJibiine 1 rpam-
Ma, OJIHAKO, TIOKa3bIBAIOT IIPHU ITOM, KaKasd dJallla Iepeecuyia. Kak 3a J1Ba B3BEIINBAHUS

Ha XJIMIIKUX Becax 0e3 rupb HailTu 0be dasibIIimBble MOHEThI !

40. (5) CymiecrByer Jin Bo3pacrarolias apduMeTnieckas POrPeccrsi, COCTOsIIAs U3
2012 naTypaJibHBIX YHuCe, B Pa3/IOKEeHNN KayKJI0I0 U3 KOTOPBIX Ha IIPOCTble MHOXKUTE N

q9€THOE YUCJIO PAa3JIMYHBIX IIPOCTBIX qncesr?

41. (6) YoM Ha30BeM TOUKY, 00€ KOOPJUHATHI KOTOPOl — IieJible duc/ia. BayTpu Tpe-
yroibauKa ABC' ¢ BepHimHaMu B y3JjaxX paciokeHo poBHo n > 0 y3i0B. Kakoe Hanbo.1b-

1ee 9nucC/I0 y3/I0B MOXKET HaXOJUThcs Ha cropone BC?

42. (6) B npasuibhom cemuyronbiuke ABC D EFG croponst pasasl 1. Inaronamu AD

1 CG nepecekatorcs B Touxe H. Jokazkure, uro FH = /2.

43. (7) B crpane n aspoloproB, HEKOTOPbIE U3 HUX CBA3AHbI J[BYCTOPDOHHUMU OeCIio-
caJIOUHBbIMI aBuaJMHIAME. CeTh aBUAJMHUI CBA3HA: U3 JIIOOOTO a’dpPOINoOpTa MOYKHO J10-
oparbest 10 Jioboro jgpyroro. Okasaiock, 9TO He MeHee 4eM k aspoIopTOB — Y3JIOBbIE:
IPU 3aKPBITUN JTIOOOI0 U3 HUX CBS3HOCTH CETH aBUAJMHUI HapyimaeTcd. [Ipu qaHHBIX 1

u k < n — 2 onpeueynre HanboJIbIllee BO3MOXKHOE UMC/I0 aBUAJINHII B CTpaHe.

44. (7) llycrs 1 u 9 — 1Be OKpy2KHOCTH, Kacaormunecs: B Touke 1. Yepes Touky T mpo-
BeJIeHBI IIPsIMbIE @ U b, KOTOPbIE IIepeceKaroT OKPY’KHOCTh 7, BTOPUYIHO B TouKax A u B
COOTBETCTBEHHO, & OKPYKHOCTD Y9 — B TouKax Aj n By coorBercrBenno. [lycrs X — mpo-
3BOJIbHAS TOUYKA ILJIOCKOCTH, HE JieyKalllasl Ha JIAHHBIX HPAMBIX @, b 1 OKPYXKHOCTAX 71,
9. OKpy2KHOCTH, onncanfbie BOKpYT TpeyroabunkoB AT X u BT X, nepecekaior OKpy K-
HOCTB Y9 B TOUKaX Ao n By coorBercrBeHHo. Jokaxkure, aro npsambie 1 X, A1 By u Ay B

[IEPECEKAIOTCA B OJIHON TOYKE.

45. (8) Iosmoxurenphble ncia a, b, ¢ u d TakoBbl, uto a + b+ ¢ + d = 1. [Jokaxkure,



qTO

a’ b3 < A 1

A+0(-0 (00— (+dli-a (T+ra0-b"15

46. (9) B psiz crout 2012 6utrojievek, mponyMepoBanHbix or 1 10 2012. Ha k-om Gutioe
JIEZKUT POBHO k opexoB. JIBoe murpator B urpy. 3a X0 pasperiacTcs MepeoKuTh JH00e
anc/io (He MeHbIIe OJJHOr0) OpexoB ¢ m-1o 6/iroja Ha (m — 1)-oe (rae m BbiOUpaercs or 2
10 2012 Ha ycMOTpeHne urpoka), Jnbo 3a0paTh ¢ 1mepBoro 6101 Jioboe 9ucao (Toxe He
MEHbIIE OJHOTO) OpexoB. IIpourpeiBaeT TOT, KTO HE MOXKET CJeJIaTh X0/, KTo BbmMIpaer

IIPU [IPaBUJILHON Urpe?

Perara

Muaamgiias jura
Anrebpa u Teopust uuceJI

47. BemecTsennble 9ncIa T U Y TAKOBBI, 4To o2 + xy + y° = 4 u 2t + 2%y% + y* = 8.
Haitnure 2% + 2332 + /5.

48. Maia numer B TaOJIUILy YUCIA: B [IEPBOI CTPOYKE OHA IHUIIET YKCJI0 1, BO BTOPOIt
CTpOUKe OHa muieT ducyia 2 u 3 (2 okasbiBaeTcs 1o 1), B TpeTheii crpouke 4, 5, 6 (4 mos
2) u 1. 1. 10 Tex 1op, moka oHa He Hamuier 2012, B kakom crosibie Oyier HanboJIbInast

cymma’?

49. Bacga paccraBus 1o Kpyry uducia oT 1 g0 10 B Tpom3BOIBLHOM TMOPSIKE U TTOCUNTA
BCE CYMMBI TPeX OIS CTOANINX dnces. Kakoe Hanbo ibIiee 3HaYeHe MOYKET TPUHIMATH

HalMeEHbIIad U3 3TUX CYMM?

50. Haiijiure Bece Takue Harypasbhbie m, uto {y/m} = {v/m + 2011},

I'eomeTpus

51. Ha croponax AB u BC tpeyronbaunka ABC nanuiuck Toukn X n'Y cOOTBETCTBEHHO

BY BX
takne, uto /BY X = ZAYC n vo = 2 - XA Hokazkure, uro tpeyroabank ABC

IPSAMOYTOJIbHBIIA.

52. Ha 6okoBoii cropore AB mpsivoyrosbhoit tpanerin ABC'D (AB 1 BC') nocrpoena

TOJIyOKPY?KHOCTE (Kak Ha JmaMeTpe), KoTopas Kacaercst 60koBoit croporsl C'D B ToUKe



K. Hduaronasm tpamenun nepecekatorcsa B Touxke O. Hailinnre mmnay orpeska OK, eciin

JnHbl ocHoBanuit Tpanerun ABC D paBubl 2 1 3.

53. B rpamnemun ABCD c ocuoBarusimu AB u C'D okazajioch, uto AD = DC' = CB <
AB. Touku F n F na croponax C'D n BC' coorBercTBeHHO TakoBbl, ut0 LADE =
LAFEF. Jlokaxure, uro 4C'F < BC.

54. Yernipexyrosbuuk ABCD Buucan B okpyzKHOCTH. M3BectHo, atro AB = AC n
BC = CD. Jlnaronasnu yerbipexyrojbunka ABCD nepecekaiorcsi B Touke O, a TOUKa

X — cepequna jgyru C'D, He cojep:xairneit Touky A. Jlokaxkure, aro XO | AB.

KombunaTopuka

55. Tpm rpanm xkyba 8 X 8 X 8 mokpallleHbl B CUHUI IBET, a TPHU JpPyrue IpaHd — B
KpPAaCHBIIl 1[BET TaK, YTO HU B KaKOil BepIIMHE HE CXOJATCS TPU TI'PAHU OIHOTO IIBETA.

CKOJIBKO KyOHMKOB 13 9TOI0 HOJIBIIONO Kyda UMEIT KaK CUHIOW, TaK 1 KPACHYIO I'DaHb?

56. OumMmmnuaja 1o MaTeMaTHKe IIPOBOIUTCS B JIBa JIHSI, KarKJblil JIeHb IIpeJ/iaraeTcs
OJINHAKOBOE YHCJIO 3aJad, IpoHyMepoBaHHbIX OT 1 ;10 IN. Okaszajioch, 4TO y KarKJI0I'0
IIKOJIbHUKA, KOJIMIECTBa PEIIeHHbIX UM 3a/1a4 B IIePBLIit 1 BTOPOIi JIeHb OTJIMYaloTcd Ha 1.
[Ipu sToM 11151 Kazkaoro Homepa, ot 1 10 /N 9ucsio mKOJIbHUKOB, PEIIUBIINX 3a1a91 ¢ STIM
HOMEPOM B pasHble JIHU, oTmdaeTcd Ha 2. JlokaxkuTe, 4TO B OJUMIHAJEC YIaCTBOBAJIO

YeTHOEC YMCJIO HIKOJIbHUKOB.

57. B dyrboabnom TypHupe npunnmain ydacrue 30 komanj. [lo okonganum TypHIpPaA
0Ka3aJIoCh, YTO CPEJIH JIFOOBIX TPEX KOMaH I Hail/lyTcsl JBe, KOTOPbIE B TPEX MaT4aX BHYTPHU
9TOfi TPOKM KOMaH I HAbpaJsu MOPOBHY OYKOB (3a mobeiy jgaercs 3 o4dkKa, 3a HUYbIO —
1, 3a mopaxenue — 0). Kakoe MuHIMATBHOE KOJUIECTBO HUYBUX MOXKET OBITH B TAKOM

TypHHUPE?

58. Nwmeercsa muoxkecTBo 3 2012 uncesi, He Bce M3 KOTOPBIX Ieible. Kakoe HanbOoIbIIee
KOJTTIECTBO TIOJMHOXKECTB 9TOM0 MHOYKECTBA MOTYT UMETh IIEJIyI0 CyMMY (IIyCTOe MHOYKe-
CTBO HE YUIUTHIBAECTCH).

Crapuniag jura

AJrebpa u Teopusd 4mcesa

59. Pemmure B eabIX 9nciIax ypaBHeHne T — y = o2 + xy + y°.



60. Haiijure HanMenblliee HaTypaJbHOE YHUCJIO, JAIOIIee MMONAPHO PA3JIMIHbIEe OCTATKN

npu gejaenuu Ha 2, 3, 4, 5, 6, 7, 8, 9, 10.

61. Dynkius f(x) takosa, uro f(1) =0, f(2n) = f(n) +1u f2n+1) = f(2n) — 1
npu n € N. Haityure cymmy f(1) + f(2) + ... + f(127).

1 Qp—1
62. IlocienoBare/bHOCTD {a,} onpejeieHa PEKyPPEHTHO: 4] = — U a4, =
2 2n - ap-1+1

mig n > 1. Haitonre cymmy aq + as + . . . + agpqo.

I'eomeTpusa

63. Ha croponax AB, BC u AC tpeyronbiuka ABC' BbIOpaHbl COOTBETCTBEHHO TOUKH

K, L u M. Okazaioch, 9T0 paJuyCchl OMNCAHHBIX OKPYzKHOCTEll TpeyrogbHukoB AK M,
BKL, CLM u KLM pasubl. lokaxkure, aro tpeyrojbauku ABC' u K LM 110100HbI.

64. Buyrpu xBajipara ABC' D BbiOpana Touka X U depe3 Hee MpoBejeHbl oTpe3kn P(Q)
u F'F . napaaienbabie croponaM kKBajpara AD 1 AB cOOTBETCTBEHHO, ¢ KOHIIAMI, JIEZKa-

nME Ha cropoHax kBajpata (P na AB, F na AD). Okazasock, 4o Spogx = 2Spxra.
Yemy paBen ZEAQ?

65. B rerpasape SABC paauychl olncaHHbIX OKpyrkHOCTel rpaneit SAB, SBC u SAC
pasubl 108. Pajguyc Brimcannoit cdepnl 9TOro TeTpas/ipa paBet 35, a pacCTOSHUE OT BEPIIN-

HbI S 10 ee 1leHTpa paHO 125. Hemy paBeH pajuyc olucaHHO# cdephbl TOro Terpasjipa’

66. Touku K, L, M u N nexar coorBercTtBenHo Ha croponax AB, BC, CD un DA
kBagpara ABCD. Okazanock, uro LK LA = ZLAM = ZAMN = 45°. JlokaxKkure, 910
KL?+ AM? = LA? + M N2

KombuHaTOpuKa

67. Kakoe manbosbiiee 9nc/io Jjajgeil MOXKHO PacCTaBUTh Ha MaXMATHOM JTOCKe, ITOOLI
Oesible He OUIM HUKOTO (HU OeJIbIX, Hi YePHBIX) 110 BEPTUKAJN, & YePHbIE — 110 TOPH30H-

TaJIn?

68. Uwmeerca 2012 nanouek ¢ gmHamu oT 1 10 2012. Byjem Ha3bIBaTh TPOHKY MaIovdeK
ropouleti, eCIM M3 HUX MOYKHO COCTaBUTb TPEYTOJbHUK U N.A0T0% B MPOTUBHOM CJIydae.

Kakux Tpoek 00Jibllle — XOPOUINX WK IJIOXUX?!

69. Ha nekoropnix nosstx gocku 100 x 100 crosT cTOOMKHN U3 IIAIIeK. 3a OJUH XOJ
pasperiaercsl IepecTaBUTh J1I000i CTOIONK Ha CTOJIBKO KJIETOK 110 BePTHKAJIM WA [OPU-

30HTaJi, CKOJIbKO B HEM IIalll€K; €CJIN CTOJIONK IIOIIAJ Ha HEIIYCTYIO KJIETKY, OH CTaBUTCsA



Ha BEpPX CTOLAINEro TaM CTOJIOMKa U oObejuHgeTcss ¢ HUM. BHadase Ha KarkJioil KJeTKe

cTouT 110 ofHOM Mmamke. MoxkHo jm 3a 9999 xo10B cobpaTh X BCe Ha OJHOI KJeTKe?!

70. CxkoJibKUMHE criocobaMm KyO 1 X n X n MOXKHO pa3pe3aThb Ha Opycku 1 X 1 X n?



