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At 3asaun s 3anucan B [lapuxe Becnoit 2004 rona, Korja pycckue
napuKaHe MOMPOCHJM MeHsl TIOMOUb HUX MAJIOJIETHHM JETSAM NPUOGPeCTH Tpa-
JuLMoHHylo aJist Poccuy, HO najieko MpeBOCXOSILYI0 BCe 3amajaHble o6bluan
KYJIBTYPY MbILLJIEHHUSI.

51 riy6oko y6exieH, uTo 3Ta KyJabTypa 60Jiee BCero BOCMUTHIBAETCS PAHHUM
CaMOCTOSATE/ILHBIM Pa3MbllIJIEHHEM O MPOCTbIX, HO He JIETKUX BOMPOCAX, BPOJIE
NPUBEJIEHHbIX HUXKe (pekoMeHyto ocobeHHo 3ajnaun 1, 3, 13).

Moil J0/ITHH OMBIT MOKa3aJs, YTO OTCTAlOUIME B ILKOJIE JBOEUHHKH ua-
CTO pellalT HX Jiydllle OTJMUHMKOB, TaK KaK MM Ha CBOeH «KaMuaTKe» BCe
BpeMsl MPUXOAMTCS /sl BbIKHBAHUsI IymMaTb OoJiblle, uyeM «4To0 yNpaBJsiTh
Bceil CeBusibeil u Ipenanoii», kak ropopus o cebe durapo, B To Bpems Kak
OTJIMUHUKH He MOTYT B3SIThb B TOJIK, «UTO Ha UTO TPeOyeTCst YMHOXKATh» B 3THX
3ajauax. 1 3aMeTws jpaxe, UTO MATHJETHHE JEeTH pellatT MofoOHble 3aja-
Uy Jiyuile LIKOJbHUKOB, UCIIOPYEHHBIX HaTaCKMBAaHHEM, KOTOPbIM OHHM JaloTcs
Jierye, ueM CTyJieHTaM, MOJABEPTUIUMCS 3yOpexKe B YHHBEPCHUTETE, HO BCE Ke
MPEBOCXOSLLNM CBOUX NPO(eccopoB (XyxKe BCeX pellatoT 3TH NPOoCTble 3a1auu
HoGeJieBCKHe U (DUIIJICOBCKHE JlaypeaThl).

* * *

1. ¥ Mawu He xBaTaso /sl MOKYyNKU OYyKBapsl CEMH KOIeek,
a 'y Muwu oiHo# Konelku. OHM CJ10KHJIMCh, UTOObI KYMHTb OJIMH
O6yKBapb Ha JBOMX, HO JIeHer Bce paBHO He XBaTHJO0. CKOJbKO
CTOUJI OYKBaphb?

2. byrbuika ¢ npo6koi ctout 10 Koneek, npuyem GyThblJIKa Ha
9 xoreek nopoxe npo6xu. CKoJIbKO CTOUT OyThliKa 6e3 MPoOKu?

3. Kupnuu Becut pyHT U nosikupnuda. CKoJbKO (DyHTOB BECHUT
KUpPMny?

4. V3 60ukM BMHA MEPEIUN JIOKKY €ro B (HEMOJHbIH) CTaKaH
C yaeM. A MOTOM TakKylo »Ke JIOXKKY (HEOJHOPOJHON) CMeCH U3 CTa-
KaHa — o6paTHo B 60uky. Terepb u B 60UKe, U B CTaKaHe UMeeTCs
HEKOTOPbId 00'beM MOCTOPOHHEN XKUJIKOCTH (BUHA B CTakaHe, yasi
B 6ouke). [11e 06 beM MOCTOPOHHEH KUAKOCTH OoJiblle: B CTaKaHe
WK B 60ouke?

5. 13 A B B u u3 B B A na paccere (0JHOBPEMEHHO)
BBILJIM HABCTPeUy JAPYr APyry (Mo OJHON Jopore) JBe CTapyLIKH.
OHM BCTpPETU/IMCh B MOJIJIEHb, HO HE OCTAHOBWJIMCH, a Kaxjas
NpoJloJIXKaa UITH C TOW »Ke CKOpPOCThbIO, M MepBasi npuiia (B B)
B 4 yaca jHsi, a Bropasi (B A) B 9 uacoB Beuepa. B KoTopom uacy
ObLT B 3TOT JIeHb PAacCBeT?



6. [unotenysa npsiMoOyroJibHOro TpeyroJbHUKa (B aMepuKaH-
CKOM CTaHJIapTHOM K3ameHe) — 10 mioiiMoB, a omnylieHHasi Ha Hee
BblcoTa — 6 JtoiiMoB. HaliTh nJouaas TpeyrosbHHUKa.

C 37Ol 3aj1aueil aMepUKaHCKHE MIKOJbHUKH YCIElHO CrpaB-
Jsiick 10 Jiet, Ho moToMm npuexanu U3 MOoCKBbI pycCKHe IKOJb-
HHUKH, U HU OJIMH 3Ty 3a/lauy PelInTb, KAK aMEPHKAHCKHE LIKOJb-
HUKH (1aBaBiine otBeT 30 KBaapaTHbBIX MIOHMOB), He MOT. [louemy?

7. Y Bacu cectep Ha 2 Goasiblue, ueM OpatbeB. Ha ckosbko y
Bacunbix poauteseil GoJibliie aouepei, ueM CbIHOBEH?

8. B IOxHo# AMepuke ecThb KpyrJyioe 03epo, rjie | HioHs Kax-
JIOTO TOJla B LIEHTpe o3epa MosiBjsieTcsi UBeToK Bukropun Pernu
(cTebesb MOJAHUMAETCS CO JIHA, a JIEMECTKH JiexKaT Ha BoJle, Kak
y KyBLIMHKM). Kaxjble CyTKH MJoliaab 1BETKA yBEJUUMBAETCS
B/BOE, M | MI0JIsT OH, HAaKOHeL, MOKPbIBAET BCE 03epO, JIENEeCTKH
OChINAOTCSl, CeMeHa oIycKaTcs Ha aAHo. Kakoro unesa niouaips
1IBeTKA COCTaBJISIET TMOJIOBUHY TJIOLIAZN 03€epa?

9. Bouik, K03a U KanycTa J10JKHbI ObITh MepeBe3eHbl MyKUKOM
uepe3 peky B JIOJKE, HO JIOJIKA CTOJIb MaJa, UTO OH MOXKET 6paTh ¢
co00# TOJIbKO OJIMH M3 Tpex rpy3oB. Kak nepese3Ttu Bce TpH rpysa
(BoJIKa HeJb3s1 OCTABJISATh HAeJMHE C KO30M, a KO3y — C KaIyCToM)
uyepes peky?

10. YnuTka 3a neHb 3aje3aer BBepx Mo cTosly Ha 3 cM, a 3a
HOUb, YCHYB, HeUastHHO crycKaeTcsi Ha 2 cM. Boicota crosi6a 10 M,
a HaBepXy JIEKUT BKYCHast 1Jist yJIMTKH KoHdeTa. Uepe3 cKobKO
JIHEH yJIUTKA ee JOCTaHeT?

11. OxotHuk mpouien oT cBoer nanatku 10 kM Ha 1or, mo-
BEpHYJ/l Ha BOCTOK, Mpolles MpsiMo Ha BocTok eule 10 kM, yous
MeJBe/ls, MOBEpHYJ Ha ceBep W, npoias eute 10 kM, okazaJgcs y
najaTtku. Kakoro ugeta Oblsl MeJBe/lb U i€ 3TO Bce OblI0?

12. Ceroausa B 12 yacoB aHsi 6bl1 npuiauB. Korna on 6ynet
(Tam >ke) 3aBTpa?

13. Ha xHuxKHOH mosike psiioM cTosT ABa Toma [lyuiknna:
nepBblii 1 BTOpol. CTpaHHILbl KaXKJI0ro ToMa MMEIOT BMeCTe TOJI-
HIMHY 2 cM, a 00J10KKa — Kaxkaasi — 2 MM. UepBb nporpbis (nep-
MEH/MKYJSIPHO CTPaHHUIIAM) OT TePBOH CTPaHHIlbl MEPBOTO TOMA
JI0 TocJIe/IHel CTpaHULbl BTOporo Toma. Kako# nyTb oH mporpbia?
[DTa TomoJsiornueckasi 3ajaua ¢ HEBEPOSTHbIM OTBETOM — 4 MM —
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COBEpILEHHO HEJOCTYMHA aKaJeMHKaM, HO HEKOTOpble JOLIKOJb-
HUKH JIETKO CIPAaBJSIOTCS C HEH. |

14. Halitu Tesio, uMelolllee TaKOH BHJL
CBEpPXy M TakKoW BHJ criepead (MHOrorpaH-
nuku). HapucoBate BuL cOOKy (HeBUAHM-
Mble peOpa MHOrOrpaHHMKA H300Pa3UTh MyHK-
TUPOM).

15. CKOJNIBKUMH crioco6aMu MOXKHO pas-
6uTh urcsao 64 na 10 HaTypasbHbIX cjarae-
MbIX (1esbix > 1), HauGoJblllee U3 KOTOPBIX
paBHO 127

[Pasbuenusi, oTiMuaionigecs TOJbKO MO-
PSIIKOM CJlaraeMbiX, HE CUMTAIOTCS MPH MO~
cueTe yMcsa pazbMeHUi pa3HbIMH. |

16. TlosoxkuB (HyKHBIM 06pazom) Apyr
Ha JIpyra HeCKOJIbKO OJIMHAKOBBIX TMJIACTHHOK
(HampuMmep, KOCTSILIEK JOMHHO), MOXHO 00-
pa3oBaTh HaBeC JJIMHOU X KocTslliek. Kako- 1 X
BO HauOOJIbllIee JOCTHAKUMOE 3HAUCHHE JUTUHBI
HaBeca X ?

17. Ot ropona A no ropona B paccrosiHue
40 km. [IBa Besocunemucta Bblexaau u3 A u
13 B 0HOBpPEMEHHO W HaBCTpeuy JAPYT JIPyTY,
OJIMH co cKopocTbio 10 Km/uac, a apyroit —
15 km/uac. Myxa BblieTesia ¢ MepBbIM K3 A
co ckopoctbio 100 km/uac, noseresa 10 BTO-
poro, cejia eMy Ha JioO W noJietesia 06paTHO K MEPBOMY, cesla eMy
Ha J106, BepHyJach KO BTOPOMY M TaK Jlajiee, oKa OHH He CTOJK-
HyJIMCb JI0AMK U He pas3iaBuad UMH MyXy. CKOJIbKO KHJIOMETPOB
OHa rpoJieresia BCero?

18. IIkonbuuk Baus peman 3apauy npo AByX JOLIKOJbHUKOB.
Hy»Ho 6bl710 HallTH KX BO3pACTHI (Lesible Uhcia), a 1aHo OblJIO UX
NpOU3BeJIeHHE.

Baus ckasaJ, uto 3Ta 3ajaua HepazpellnMma. YuuTesb MoxBa-
JIMJI €ro 3a TIPaBUJIbHBIH OTBET, HO Haji JoOaBJIeHHE: CTaplliero
30ByT [lers1. Torna Bans cpagy peuina 3agauy — pelinte u Bbi!

19. Jlesutcst s uncao 140359156002848 na 42063770847

Bun cepxy

Bun cnepenu
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20. OnHa KocTsllIKa JOMMHO TOKpbIBAeT
JIBe KJIETKH 1axMaTHOH Nocku. [Tokpeith 31
KOCTSILUKOH BCe KJIETKH, KpOMe JIBYX MPOTH-
BOMOJIOXKHBIX (Ha ojnHOU auaroHanu). [[ax-
MaTHast Iocka COCTOUT U3 8 X 8 = 64 KJIETOK. |

21. [yceHuua XoueT MpOMOJ3TH H3 OJ-
HOTO yrja KyOWuecKOH KOMHAThlI (Ha TOJy
cJieBa) B MPOTHUBOIOJIOXKHBIH (HAa TOTOJIKE
cnpaBa). Haiitu kpaTuadiivii nmyTb Takoro
MyTelIeCTBUS MO CTEHAM KOMHATHI.

22. Vwmes npa cocyna 06beMOM O JIMTPOB
M 3 JIUTpa, OTMEPb OJMH JIUTP (MOJIYUH €ro B
OJIHOM M3 COCYJIOB).

23. B cembe naTh rosioB U YeTbIpHA/LATh
Hor. CKOJIbKO M3 HMX JIIOJEH, a CKOJIbKO CO-
6ak?

24. Ha croponax tpeyrosbiuka ABC Bo
BHEIIHIOI0 CTOPOHY OT HEro MOCTPOEHbl paB-
HOCTOPOHHHE TPEyroJibHUKH (CO CTOPOHAMM
AB, BC, CA). JlokazaTb, 4ToO HX LIEHTPbI (*)
006pasyloT paBHOCTOPOHHUH TPEYTOJIbHHUK.

25. Kakne MHOroyrosibHMKM MOIYT [0Jy-
UUTbCS MPU TepecedeHnn Kyba MJI0CKOCTbIO?
MoxeT i1 nosyduThes NATUYroJbHUK? Ce-
MHYTOJIbHUK? [IpaBU/IbHBIN 1LIECTHYTOJNBHUK?

26. Yepe3s 11eHTp KyHa MPOBECTU MPSIMYIO
TaK, 4ToObl CyMMa KBaJpaToB PacCTOSHUH
BOCbMH BepLLIMH KyGa OT Hee Obljla a) MaKCH-
MaJibHOH, 6) MUHUMaJIbHOH (IO CPaBHEHMIO C
JPYTUMH MIPSIMBIMH).

27. Tlpsimoii KpyroBo# KOHyC MepeceueH
MJIOCKOCTBIO M0 3aMKHYTOlH KpuBOH. Brincan-
Hble B KOHYC LIapbl KacaloTcsl MJAOCKOCTH ce-
ueHusi B Toukax A st ogHoro u B aas npy-
roro wapa. Halitu Ha JUHUK ceueHUs TOUKY
C rak, utobbl cymma paccrosinuii CA+ CB
6bla a) HaubGoJsbliel, 6) HaUMEeHbIIIEH.
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28. Ha uusunap, oGpa3oBaHHBIA Kaca-
TeJIbHBIMU K MEpPUIMaHaM B TOUKAX KBATOpa
3eMHOTr0 11apa, MOBEPXHOCTb 3eMJIH CIPOeK-
THPOBAHA JlydaMH, NapaJ/iebHbIMA 5KBATOPY
¥ TIPOXOJISILIMMH uepe3 (COeUHSIONLYIO MOJTI0-
ca) ocb 3eMJsid. byner sim nuowanb Npoekuru
@panuuu 6oJiblile UK MEHbIIIE, YeM TI0LIA b
camoit ®paHuuu?

29. JlokasaTb, 4TO OCTATOK OT JeJeHHsI
uncaa 277! Ha npoctoe HeueTHoe yMCsaO p
paBen 1 (npumepbl: 22=3a+1, 24 =5b + 1,
20=7c+1,2 - 1=1023=11-93).

30. Hroaky nmunoit 10 cm cayvatino 6po-
CaloT Ha pasJIMHOBaHHYtO Oymary, rjie paccro-
siHME MEXJLy COCeIHUMU JuHUsAME ToxKe 10 cm,
noptopsisi 310 N (MussiMoH) pas. CKoJIbKO pa3
(mpuMepHO, C OWIMOKOH B HECKOJNBKO TMPO-
IIEHTOB) yMaBlllasi UToJIKa Tepeceder JIMHHIO
oymaru?

MoxxHo nponeniaTh (kak s gesian B 10 set)
s10T onbIT ¢ N =100 BmMecTo MusMoHa 6po-
canuil. [OTBeT B 3TOH 3ajaue yIUBUTEJbHbIM:

2 .

=N, npuuem naxke /11 KPUBOU WIJIbl JUIHHbI
7T

a-10 cm uucso HaGgonaembix 3a N Gpoca-

HUI nepeceuyeHur Oyaer 2a NpUOJIU3NTEIb -
Ho. Unesio mas 322 & 22, "
13~ 7

31. MHOrorpaHHMKH C  TPeyroJibHbIMH
rpaHsMH — 3TO, HAMpUMep, MJaTOHOBBI TeJa,
TeTpasap (4 rpanu), oktasap (ux 8), uKocasap
(nx 20 — 1 BCe TpaHU OIMHAKOBbIE; HHTEPECHO
ero HapucoBatb, y Hero 12 BepuiuH u 30
pebep).

BepHno s, uto aist J060ro Takoro (orpa-
HHUEHHOTO BBIMYKJIOTO MHOTOTPaHHUKA C Tpe-
YrOJIbHbIMH TPaHsSIMH) UYHCJIO TpaHeld paBHO

YABOEHHOMY YHCJTy BEPLIMH MHHYC YeThbipe?

7
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Ewe oaHo naatoHoBo Teso (MX Bcero H):

32. [lonekasap — BBIMYKJbIE MHOTOTpaH-
HHK C JIBEHAAUATbIO (MPaBUJbHBIMM) MSITH-
YrOJIbHbIMU TPaHsIMH, JBaALIATbIO BepLIMHAMH
¥ TPUALATHIO pebpamu (ero BepIIHHBI — 3TO
LLeHTPbl rpaHell MKocasapa).

Bnucath B J0oaekasap nsath KyOoB (Bep-
IIMHBI KaXKJ0T0 Kyba — UacTh BEPILUH JIOfle-
Kasjzpa), pebpa KOTOPbIX — IMaroHaJu rpaHei
nonekassapa (pebep y kKyba 12, mo onHoil Ha
rpanu). [dT1o npuayman Kensep, paau nnia-
HeT. |

33. Haiitn nepeceuenune aByx TeTpasipos,
BIMCAHHBIX B KyO (TakK, UTO BEPLUIMHbI KaXK/10-
ro —4acTb BepPLIMH KyOa, a pebpa — AuaroHa-
JIM TpaHer).

Kakyio uactb oObema KybOa COCTaBJSIET
3TO nepecevyeHue TeTpaspoB?

33, TTocTpoutsh ceuenre Ky6a MJ0CKO-
CTblO, MPOXOJISILIEN Uepe3 TpH 3aJaHHble TOU-
KW Ha pebpax. [HapucoBaTtb MHOroyroJsibHHK,
110 KOTOPOMY MJIOCKOCTb CEUEHHSs TepeceKaeT
rpaHu kyoa.]

34. CKoJIbKO CHMMeTpHI MMeeT TeTpa-
3ap? Ky6? OKTa’Jap? MKOCayAp? J0JAeKa’dap?
Cummerpusi — 310 npeoOpasoBaHue, coxpa-
Hslfolee JITHHbI.

CKOJIbKO Cpeid HUX BpallleHHH ¥ CKOJIbKO
OTpakeHWH (B KaXJIOM M3 MSATH TMepeurcyeH-
HbIX CJly4yaeB)?

35. CKOJIbKUMH crioco6amMu MOXKHO pac-
Kpacutb 6 rpaHel OJIMHAKOBBIX KYOMKOB
niectblo Kpackamu (1, ..., 6) [mo oaHo# Ha
rpaHd| Tak, uTOObl HHUKAaKHe [Ba W3 TOJy-
UMBILIMXCSl pacKpalleHHbIX KyOUKOB He ObliH
OJIMHAKOBBIMH (He MEePeXoU/IM OJIMH B IPYTroH
MPH KAaKOM-TO BpallleHuH)?




36. CKONbKUMH  pa3HbIMH  crioco6aMu
MO2KHO MEPeCTaBUTb 1 MPEIMETOBR?

Haa n=3 ux wectsb: (1, 2, 3), (1, 3, 2),
(2, 1,3),(2,3,1),(3,1,2), (3,2, ). A ecan
npeameroB n=4? n=5? n=6? n=10?

37. ¥ «kyba 4 OGoJbliMe JMaroHaJu.
CKOJIbKO pa3HbIX TePECTAHOBOK 3THX UETbIpeX
MpeJIMETOB  OCYLIECTBJISIOT BCE BpallleHHs
Ky6a?

38. M3 kyGa CyMMbl HECKOJbKHX IIeJbIX
yhcesl BbIUJIM CyMMy KyOoB 3THX unceJ. BepHo
JIU, UTO PA3HOCTb BCErjia JIeJIUTCS Ha 37

39. Takoii ke Borpoc s NATBIX CTere-
Hell W JIeJIMMOCTH Ha D, CellbMbIX CTereHel
JeJIMMOCTH Ha 7.

40. BbluMCaUTL CyMMYy

1 1 1 1
(c owm6Koi He 6osee 1% o oTBera).

41. Ecau 11Ba MHOrOyroJbHMKa HMEIOT
OJIMHAKOBbIE TMJIOLIAAH, TO HX MOXKHO pas-
pesaTb Ha KOHEUYHOE UYMCJIO MHOTOYroJbHbIX
yacTel, NepeksaabiBas KOTOpble Mo-pa3HoMy
MOXKHO TOJIYYUTb W OJIMH, U JPYroidl MHOTO-
yroJibHUK (okasdaTb!). [ mpocTpaHcTBeH-
HbIX TeJ 3TO HeBepHO: KyO W TeTpasap
OJIMHAKOBOTo oO6'bemMa Tak pa3pe3aTb HeJsb3sl!|

42. B BepumHax KJjeruatod Gymaru Bbl-
6paHbl 4 BeplIMHbI MapaJjiesorpaMmma, 1 oka-
3aJ10Chb, UTO HU Ha CTOPOHAX, HH BHYTPH €ro
HeT JPYTUX TOUeK repeceyeHus JIMHUH KJeT-
yatoil 6ymaru. JlokazaTb, 4To mJoliaab Tako-
ro napaJsuiejorpaMma paBHa MJOLLAAH OJHOH
KJICTOUKH KJIeT4aTOW Oymard.

43. B ycnoBusix 3ajauu 42 BHyTpU oKasa-
JIOCh @ TOYEK Tepecedyenusi, a Ha CTOpoHax b.
Haittn nuowans.

<




44. BepHo s aHasoruuHoe 3ajaue 42 yTBepxKjeHue s na-
paJijieJienunea0B B MPOCTPAHCTBE?

45. Yucaa kpoaukoB («PuboHauun») o6pasyroT nocJeroBa-
teabHoCTh (ay=1), 1, 2, 3, 5, 8, 13, 21, 34, ..., B KoTOpO#H
Apio =+ +a, 15 Besikoro n=1, 2, ... Hailtu HanGosbiuuit
OOLLMI JIeUTe/b YHCeJ Ajop U Agg

46. Haiitu uucno (Kartanana) pasbu-
€HUH BBIMYKJIOTO A-YTroJibHHKA Ha Tpe-
YTOJIbHHKH €ro HerepeceKarolMMUCs Iua-

ronansimu. Hanpumep, c(4) =2, ¢(5) =95,
c(6) =14. A xak Hauitu ¢(10)?
47. B typHupe «Ha KyOOK» ydyacTBYIOT
N KOMaHJI, W TIPOUTPaBILHUH BbIOBIBAET, a
nocse n— 1 urpel ocraercst nMobGeIUTEb.
Pacnucanue TypHHpa MOXKHO 3amucaTh B BHJE CHUMBOJIA BpoOje
((a, (b, ©)), d) [b wrpaet ¢ ¢, nobeautesb ¢ a, nodbeauTeNb ¢ d|.
CKOJIbKO pasHbIX pacrucaHui, ecau komanja 107
Ecsu komann 2 — tosibko (a, b), uncio = 1.
Ecau komann 3 — tosbko ((a, b), ¢), nau ((a, ¢), b), wiu
((b, ¢), a), uncno =3.
Ecau komaun 4:

(((@, b), ¢), d) (((@,c),b),d) ((a,d),b),c) (((b,c) a)d

(((b, d), a), ¢) (((c, d), a),b) (((a,b),d),c) ((a,c)d),b

(((@, d), c), b) (((b, ¢), d), @) (((b, d), ), a) (((c,d),b),a
((a, b), (¢, d)) ((a,c), (b, d)) ((a,d), (b, c)).

48. Coemnnutb n Touek 1, 2, ..., n orpe3kamu (ux n — 1) Tax,
yTOObl MOJIYUHIOCh jiepeBo. CKOJIbKO Pa3HbIX J€PEBbEB MOYKHO
NoJIyuuTh (MpU 1= 25 yxKe uHTepecHo!)?

1 2
n=2: o—5, 4ncjo = 1;
1 23 213 1 3 2

—3 o—o0—o0, 0—o0—0, 0—0—0, LH/IC.HO—B'
[ 22 3 4
n=4: <@3, 0—< o—< o—< 3 2 4,
4

yucJgo = 16.
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49. TlepecraHoBka (xi, X9, ..., X,) uucen {1, 2, ..., n} Ha3bI-
Baercs ameetl (IMHBI 1), eI X| < Xo > X3 < X4...
[Ipumep. n=2, toabko | <2, yucgo =1,
n=3, 1<3>2}

93> ypcso =2,

n=4, 1 <3>2<4)
l<4>2<3
2<3>1<4 %, uuciao=>.
2<4>1<3
3<4>1<2)

Haiitu uncno smen naunst 10.
50. O6o3HauuM uepes S, UUCJO 3MEH JJIUHBI 11

si=1, so=1, s3=2, s4=5, s5=106, s5=01.

Jlokasatb, uto psa Tefisiopa TaHrenca ectb
oo
. )Cl xS x5 . kafl
tgx—1r+2§+16§+—z SQk_lm.
k=1
51. Bbluncautb cymmy psiia
o0
x2 x4 x6 B )C2k
L1455+ 615 =D s
k=0
52. JlokasaTb npu s > 1 TOXK1eCTBO

oo o0
=2
1 ns
p=2 1 =725 n=

(Mpou3Be/ieHHe MO BCeM MPOCTbIM YUCJAaM p, CyMMa M0 BCEM
HaTypaJsibHbIM UHCJIaM 11).
53. BbluncauTb cymmy psiia

1,1 IR
I+ +g+.=) —

n=l1

(10Ka3ath, uTo oHa paBHa 72/6, T. e. npuMepHoO 3/2).
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54. Haiitn BeposATHOCTb HECOKPATHMO-
cTH 1pobu p/q (OHA OMpenessieTcsi Tak:
B kpyre p?+q%<R? cuuraercs uncio N
BEKTOPOB C LeJbIMH p U ¢ Oe3 oblero je-
Jureisi, 6oJibliero 1, U 3ateM BeposSITHOCTb
HECOKPATUMOCTH — 3TO Tpejiesl OTHOLLIEHUS
N(R)/M(R), rie M(R) — uncio Bcex LeJbIX
Touek B Kpyre (M~ 7R?).

55. Jlnag mocsenoBaTeJIbHOCTH — YHCEJ
dubonauun a, 3agaud 45 HaWTH mpejen
OTHOLLEHHUSI A,y 1/, TPH CTPEMJIEHHH 71 K
OECKOHEUHOCTH:

G _g 3 5 8 13 3
an 273 5 87 217
Vh+1

OTBeT: «30Ji0TOE CCUEHHE», D) ~

I~

M(5) =81, N(5) = 44,

N/M =44/81
B P C
A Q D

~ 1,618. [DT0 cooTHOILIEHHE CTOPOH OTKPBITKH, OCTatolllekCs cebe
MoJIOGHOM MPH OTPe3aHUU KBaJipaTa, CTOPOHON KOTOPOTO sIBJIsSIETCS

AB

PC
MeHbllasgd CTOPOHA OTKPLITKH, = = @] Kak cBsizaHbl ¢ 30J10TbIM

> BC

CeueHHueM MPaBUILHBIN MATHYTOJbHUK W MATHYTOJbHAsS 3Be3/a’?
56. BbluncinTh 6eCKOHEUHYI0 LUENHY0 J1poOb

1+

2+ 1 (11+

1+—2+___ {

(HaiiTn npenen apobei

ag+
ay+——
! a2+.__ 1
an

57. Hawtu muorousiennl

as +

|

as—+...

Qop = |
Aopy1 =2

npu 1 — Q).

y =cos 3(arccos x), y =cos 4(arccos x), y =-cos n(arccos x),

e |x| < 1.

12



58. BbluMc/IUTh CyMMY R-X CTerneHel BceX 1 KOpHeH CTerneHu
n u3 1 (KOMIJIEKCHBIX).

59. HapucoBatb Ha MJI0CKOCTH (X, ) KpUBbIE, 3ajlaHHble Ma-
paMeTpHuecKu

{x =cos 2t, y =sin 3t}, {x=1>—3t, y=1t*—2¢%.
60. Boiuncauth (¢ owmbkoil He Gosbme 10% orsera)

o
S sin'® xdx.
0

61. Boiuncauth (¢ owmbkoil e Gosbme 10% oTsera)

10
S x“dx.
I

62. Haiitu nsowanp TpeyroibHuka ¢ yraamu (o, (3, ) Ha
cepe pamuyca 1, CTOPOHBI KOTOPOr0 — OKPY:KHOCTH OOJBLIAX
KpPYyroB (ceueHust cdepbl MIOCKOCTSIMH, MPOXO-

JSILIAMH Uepes3 ee LIEHTP).

Ortser: S=a+f+v—m (nanpumep,
JUISl TPEYroJIbHUKA C TPeMsl MPSIMbIMH yTrJIaMH
S =7/2 — oaHa BocbMast MOJIHOH TJIOLIAN BCel
cepnl).

63. OkpyKHOCTb paauyca r KaTUTCS BHYTPH

Kpyra no okpy:KHocTH paauyca 1 (6e3 cKoJb-
»Kenusi). HapucoBaTb BCio TpaeKTOpHIO OJTHOM U3
TOUEK KaTsIIeHCs OKPYKHOCTH (3Ta TPaeKTOPHS

HA3bIBAETCS THIMOUMKIOWION) npu r=1/3, npu
r=1/4, npur=1/n, npur=1/2.

64. B kjacce U3 1 yUEHUKOB OLIEHUTb BEPOSITHOCTb HAJMUMS
JIByX YUEHUKOB C OJIMHAKOBBIMU JIHSIMU pOKieHusi. Bennka ona uian
MaJsa?

OTBeT: (OYeHb) BeJMKa, €CJM YUEHUKOB (CHJbHO) OoJiblle
no, (OueHb) Mana, ecjiu (CHUJbHO) MeHblle fj, a BOT UeMy PaBHO
570 g (Korma p ~ 1/2) Hano Haiitu.
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65. 3akon Chemna (CHensnyca) roBo- \ Y
pHUT, UTO yroJ « Jiyua CBeTa C HOPMaJblo
K CJIOSIM CJIOUCTOH Ccpelibl yA0BJIETBOPSIET
ypaBHeHuIo n(y) sin o= const, rne n(y) — >
«I0Ka3aTesb MPeJIOMJIEHHsI» CJI0s Ha Bbl-
coTe (BesiMuMHa 1 obpaTHa BeJMUHHE CKOPOCTH CBETa B CpeJe,
cudTasi CKOpoCThb B myctoTe 3a 1; B Bogxe n=4/3).

HapucoBath X0 Jiyueil B cpejie «BO3/yX Hajl MyCTbIHEH», T/ie
nokasaTeJib 1(ly) UMeeT MaKCUMyM Ha HEKOTOPOH BbICOTE:

y

n(y)

(petenre 3ToM 3agauu OOBSICHSIET SIBJIEHHE MHpaXka B TyCThbIHE
TeM, KTO MIOHUMAET, KaK XOJ1 Jiyuei, MIylHX OT MPEIMETOB, CBSI3aH
¢ U300parKeHUsIMHU).

66. Brincatb B oCTpOyroJibHbIN Tpe-
yrosibHuk ABC tpeyroibHuk KLM mMuHu-

MaJsibHOTO repumeTpa (¢ BepuinHamu K Ha K
AB, L na BC, M na CA).

Y kaa3aHue: [lnd HEOCTPOYrobHbIX I
TPEYrOJIbHUKOB OTBET TOJy4aeTcs Hemno-

XOXKHI Ha KpacuBblil oTBeT mJisi octpo- A M C
YTOJIbHbBIX.

67. Bbiukciuth cpenHee 3Hauende ¢yHkuud 1/r (e r
=x?+y?+ 22, r — paccTosinMe OT Hayasja KOOpAMHAT) 110 chepe
paauyca R ¢ uentpom B Touke (X, Y, Z).

YKkaszanue: 3anaua cBsidaHa ¢ 3aKOHOM BCEMHPHOTO Tsl-
roreHus HeloToHa u ¢ 3akoHoMm KyJioHa Teopuu sJjekTpuuecTBa.
B nBymepHoM BapuaHTe 3agauu (PyHKIHMIO HYXKHO 3aMEHHTb Ha
In r, a chepy — HA OKPY>KHOCTb.

68. U3 Toro, uto 2!% = 1024 ~ 103 caenyer, uro log,, 2~0,3.

OLleHNTb, HACKOJILKO OHM OTJIMYAIOTCS, M BBIUMCIUTD log,, 2 ¢
TpeMsi JIeCATHUHBIMH 3HAKaMH TOCJIe 3aMsTOH.

69. Haiitu ¢ Toii ke TouHoctblo log, 4, log,, 8, log,, 5,
log,, 50, log,, 32, log,, 128, log,, 125, log,, 64.

B

2:
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70. 3nas, uro 7%~ 50, Haittu npubskento log,, 7.

71. 3Has log,, 64 u log,, 7, naiitu log,, 9, log,, 3, log,, 27,
log,, 6, log,, 12.

72. 3nas In(l +x) =~ x (In—>s7o log,), Haiitu log,, e u In 10

M3 COOTHOLLIEHHST!
| In a

0810 4= In 10

M M3 paHee BblUMCJEHHBIX log,, a (Harmpumep, s a = 128/125,
1024/1000 u 7. m.).

[Pewienusi 3anau 67—71 nocTaB/siioT 3a noJiyaca BblUMCJIEH-
Hyl0 TabJIMIly UYeTblpeX3HAUHbIX JOrapu(MOB JIOObIX YHCEJs, HC-
M0J1b3ysl MPOU3Be/IeHHE HalIEHHBIX Y2Ke UUCeJ KaK OMOPHbIe MyHK-
Thl U hOpMyJTy

2 3 4
In(1 +x)zx—%+

X
-5t

X
3
nasi monpaBok.| (Hbtoton cocrtaBusn Tak Ttabaunily 40-3HauHbIX
Jorapucmon!)

73. CocTaBUM IM0OCJEI0BATENLHOCTL CTeNeHed JABOUKH: 1, 2,
4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, ... Y nepBbiX
JIBEHA/ILIATH YHCeJT JIeCATHUHAS 3alUCh HaunHaercs ¢ 1 y ueTbipex,
a ¢ 7 HU y OJIHOTO.

JlokazaTb, uTo B mpejene n— oo neppas uudpa uucen 2",
0 <m < n, 6yneT B cpejiHeM BCTPeUAThCs C OTPeIeJIeHHON 4acTo-

TOI: pr~30%, pa~18%, ..., pe~4%.

74. TlpoBepuTb, Kak BeayT cebsi MepBble LUQPbI CTerneHeH
Tporiky, 1, 3,9, 2, 8, 2, 7, ... Jlokasatb, uTo U 3JieCh B TpejeJse
M0J1y4atoTcsl orpejiesieHHble YacToThbl, MPUUEM TaKue »Ke, KaK J/1si
creneHer aABoKW. Haiitu Tounyio dopmysy nast py, ..., po.

Ykaganue: [lepas uudpa uncaa x onpenensiercs apoo6-
HOM JloJ1eil umcdia log,, X, MO9TOMY HY?KHO PacCMOTPETb M0CJ1e10-
BaTe/IbHOCTb JPOOHbIX jAoJel unces mao, riae a =log, 2.

JlokazaTb, 4TOo 3TH APOOHBIE JOJM pacrpeesieHbl Ha OTpe3-
ke or 0 10 1 paBHOMepHO: cpeau JAPOOHBIX JIOJIEH YuCes ma,

"Yueno Dinepa e =2,71828... ompenensieTcss Kak Tpejies M0OCHeI0BATENLHOCTH
1\" 1 1 1

(1 + 7) NpH 1 — 0O M PaBHO TaKxe cymme psza 1+ Tttt Ero moxHo
n ! ! i

. , . In(l
TaK)Ke OTpe/leUTh MpuBeieHHoN dopmysoit st In(l + x): llmO w =1.
X
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0<m<n, B noauHrepaa A nonajer u3 9TI/IX n IlpO@HbIX noJsieit
KOJIHueCTBO R,(A) Takoe, uto npu n — oo, lim(k,(A)/n) = (1mna
nojMHTepBasa A).

75. Tlyets g: M — M —raaakoe otob6pakeHue orpaHuueHHOH
objact M Ha ceOsl, KOTOpoe B3aUMHO OJIHO3HAUHO W COXPaHseT
niowaan (06’beMbl B MHOFOMEpPHOM cJjiydae) obJacTel.

JlokagaTb, uTo B Jit0060# okpecTHOCTH U J11060# TOukH U3 M u
1151 mo6oro N HafiieTcsl TouKa X Takasi, uTo g' X TOXKe JIEKHUT B
U npu Hekotopom uesnom 7 > N («Teopema BO3BpaLLEHHUSI»).

76. [lyctb M — moBepXHOCTL Topa (C KOOpJAMHATAMH «
(mod 2m), § (mod 27), gla, B)=(a+1, 3+V2) (mod 27).
Jlokasatb, uTo nocJjenoBaTeabHocth Touek {g’ (x)}, T =1, 2,
BCIOJly MJIOTHO 3aMOJIHSIET TOP.

77. B o6o3HaueHusix 3ajauu 76 nycTb

glo, B)=Q2a+ 3, a+p) (mod 27).

JlokasaTb, UTO MMeeTCsl BCIOJy MJIOTHOE Ha TOpe MOJMHOKECTBO
NepHOMUECKHX ToueK X (Takux, uto g'®™x =x mis HEeKoToporo
uesnoro T > 0).

78. B 0603Hauenusx 3agaud 76 10KasaTh, UTO JJIs1 [TOUTH BCEX
TOUEeK X Topa nocJjenoatesbHocth Touek {g’ (x)}, T =1, 2,
BCIOJly TIJIOTHO 3aroJIHSIeT TOp (TOUKH x 6e3 3TOro cBoHCTBa 006-
pa3yloT MHOYKECTBO Mepbl HYJIb).

79. B samauax 76 u 78 gokasartb, UTO MOCJEIOBATEJIbHOCTD

{g"(x)}, T=1, 2, ..., pacnpenensiercst Ha TOpe PABHOMEPHO: €CJIH
B obsiacth A u3 n touexk ¢ T =1, 2, ..., n nonano k,(A), To

lim kn(A) __ mes A

n—oo N mes M

(Hanpumep, st Uamepumoirt no JKoppany obsactu A mephbl
mes A).

[Ipumeuanune Kk 3agaue 13. § nerrancs nosicHUTL 3TON 3amauell pasHULL
MeXK1y MOJIXOIaMH K JIely MaTeMaTHKOB U (DM3HKOB B 3aKa3aHHOK MHe XKyPHAJIOM « Ycrie-
XH (pusnueckux HayK» cratbe K 2000 ro6uneio Poxxnecrsa. Moii ycniex okasaJicst 1aneko
NPEBOCXOASALINM 3alyMaHHbIH MHOIO TJIAH: PEIAKTOPbl, B OTJHUYHE OT JIOLIKOJbHHKOB,
Ha OIbITE C KOTOPbIMH 51 OCHOBBIBAJI CBOM TJIAHbI, PELUHTb 3ajlauy He CMOIJIH, T03TOMY
M3MEHHJIH YCJIOBHE, YTOOBI MOJIOTHATD €r0 M0J1 yKa3aHHbIH MHOH OTBET 4 MM, TaK: BMECTO
«OT TMEepBOH CTPaHULbI TIEPBOTO TOMA 110 T0CJIeAHEH BTOPOro» HabpaJju «OT nocaedrel
CTpaHULpl TIEPBOTO TOMA JI0 NePBOLl CTPAHULI BTOPOrO>.

Ata npaBauBas HCTOPHS HACTOJILKO HEMpPaBIoNoA06Ha, UTO 5 OMELLAI0 €€ 3/1eCh!
JI0Ka3aTe/JIbCTBOM $IBJISIETCS OMyOJNMKOBAHHbIN XKYPHAJIOM PELAaKTOPCKUI BapHaHT.



