3afavHbIi pas ge

B sToM pasjgene BHUMAHUIO YATATENCH MPELIaraeTCAa MOAOOPKA 3a1ad PasHOU
CTEIEHU CJI0KHOCTHU, B OCHOBHOM TPy AHBIX. HexkoTopsie u3 sTux 3a1a4 (He 00s13aTenb-
HO CaMBble CIOXKHBIE!) TPeOYIT 3HAHUA «HEDIEMEHTAPHOW» MAaTEMATUKU — AHAIA3A,
JIMHENHON aareOpLl U T. II.

CocraBuTensaM 3TON MOAOOPKU KAXKETCA, ITO MpefIaraeMble HIKe 3aJa9i OKa-
JKYTCS MHTEPECHBIMU KAK [JsA CUIBHBIX IIKOJLHUKOB, MHTEPECYIOINXCA MATEMATH-
KOU, TaK U JJIA CTYIEHTOB-MaTEMATUKOB.

Mzur o6pamaeMcs ¢ IPOCLOON KO BCeM IUTATENAM, MMEIOIIUM CBOU COOCTBEHHLIE
mo60PKU TAKUX 3303, IPUCHLIATH UX B pexakuuio. U, pasymeercs, MBI C yIOBOIb-
crBUeM OymaeM myOJIMKOBATEH CBEXKUE ABTOPCKUE 33,JAYU.

B cxobkax mocse yCaoBus 3a0a9d MPUBOIUTCA (DAMUIUA aBTOpa (yTOIHEHUA CO
CTOPOHBI YUTATENEN MPUBETCTBYIOTCA). Eciau aBTOp 3amadu HaM HEU3BECTEH, TO B
CKOOKaX YKa3bIBAETCA «(POIBKIODY.

1. Brrancianrs

* dx
/0 (1+2%)(1+27) (M. Ianos)

2. HazoBeM %ky60udom BBEITYKIBLIM MHOTOTPDAHHUK B TPEXMEPHOM MPOCTPAH-
CTBe, KOMOMHATOPHO DKBUBAJEHTHBIN KyOy (T.e€. CymeCTBYeT B3aMMHO
OJHO3HAYHOE COOTBETCTBHE MEXAy UX Beplimamu, pebpaMu U I'DaHAMY,
COXpPAHAKIIEE MPUMBIKAHUE). PacCMOTPUM U1 KX JOU TPAHU TOUKY Te-
pecedeHnss OTPE3KOB, COEAWHAIOMNX CEPEIWHBI IIPOTUBONOJOXKHBIX CTO-
poH. OTH 6 TOYEK ABAAIOTCA BEPIIMHAMEA HEKTOPOT'O OKTAdAPA.

Kaxwne 3HaMenns MoXxeT IPUHAMATL OTHOIIEHNE 00BEMa DTOr0 OKTA3APa,
K 00beMy MCXOZHOrO Kybomaa? (P. M. Tpasxun)

3. Ay,...,Ap u By,..., B, — 1Ba pa3OueHusa eIUHUIHOrO KBAAPATA HA He-
IepeceKaloecs n3MepIMble MHOXeCTBA. S;j — IepecedeHne MHOXECTB
A; m Bj, |G| — nmomans muoxecTBa G. [JokaxXuTe HepaBEHCTBO:

> 1531 - In(|S351) = D [Ail - In(JAi]) + Y |By| - In(| By)).
ij i J
(K. lewnon)

4. d-mepHas 1aabsa 6bET O MPAMBIM BIOJb OCEU KOOPIUHAT.

a) Kakoe MakcuMaibHOE WMCIO Jajedl MOXHO DACCTABATH B (-MEPHOM
Kybe n X .-+ X n Tak, 9T00bI OHU He Ouwaum apyr apyra?
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HaszoBeMm paccTaHOBKY Janen no4xot, €CIU B HEU MAKCUMAILHO BO3MOXK-
HOE YUCJIO JaJen.

6) Cnoem TpexMepHOTo Kyba 1. X n X n Ha30BEM KBaPAT 1 X 1, COCTOAIIAN
13 KJIETOK C OQUHAKOBOU TPETLEHN KOOPAMHATOU. IlycTh mepBrIe k clIoes
3AIOMHEHBI TIOMHO (T.€. B HUX CTOAT Nk magben). [lokaxwre, 9T0 >TY
PACCTAaHOBKY MOXHO MPOLOMXKUTE IO TMOTHOU PACCTAHOBKU BCETO KyOa.
BepHO 1 aHATOTMYHOE YTBEpXK JeHWE I IeTHIPEXMEPHOro Kyba?

B) B TpexmeprOM Ky6e n X m X N PACCTABWIN JAJbW U 3a(DUKCAPOBAIA
YyTIOBYI0 KaeTKy. PaccmarpuBatorca noakyOer (k X k X k, mua kaxmoro
k opwu moaky6, Bcero n moAKy6GOB) € HTOM YIVIOBOU KIETKOU. B Kax nom
TaKOM MOAKyOe OKA3BIBAETCA HEKOTOPOE HMCIO JAJed W3 HAIlel pac-
CTaHOBKY, U B HEKOTOPBIX MOAKY0aX PACCTAHOBKA OKA3BIBAETCA TOJHOU
(T.e. CTOUT MAKCUMAJIBHO BO3MOXKHOE FYHUCIO A JAHHOTO k).

KakoBo MakcuMalbHOE IMCI0 TAKUX TMOAKYOOB ¢ TIOMHOU PACCTAHOBKOU?
Ananormaaeir Bonpoc aasa d-mMepHOro Kyoa. (A. A. Kaneav)

5. Ha mIockocTu OTMETHIN 1 HEIePECEKAIOIINXCA OTPE3KOB U 1 + 2 TOUKH,
KOTOpBIE HE JEeXAT Ha dTUX OTpe3kax. [lokaxuTe, YTO HAULYTCA ABE
TOYKW, KOTOPBIE (BUIATY APYT APYra (T.e. COEWHAIOIMUA UX OTPE30K
HE TEPeCeKaeT OTMEYCHHBIE OTPE3KH). (M. Konyesuu,)

6. O6osmaqmm wepes s(n) cymmy madp wucaa n. OrpaHudeHa au ToCIeo0-
BaTersHOCTE 5(n)/s(n?)? (3. Typresuu)

7. PaccMOTpUM MHOXECTBO HEMPepHIBHBIX GpyHKImEI Ha oTpeske [0, 2n], Ta-
kux, aTo F'(0) = 0 u ma mo6om uarepsane (k, k+1), k € Z, npousBognas

paBHa =£1.

a) Kakmx ¢yHknmi Goabmie: HEOTPUIATENLHBIX WJIA TAKUX, TTO
f(2n) =07

b) Kak nmogcuanrars qucio gyakmun, Takux, aro —n/k < f(z) < n/k?

(A. A. Beaos)

8. B mpoctpancTse gamwl e raagkue kpusbie C u Co. PaccmaTpuBaercs
MHOXecTBO S mpambix | = (A,B) : A € C1,B € (Cy. [okaxure, 9T0
ecau HekoTopada kpusBag (3, Henepecekaomaaca ¢ C; U Cy, mepecekaer
KaXx Iy mpaMmyo u3 S, To 06e kpusbie C1 u (9 JeXaT B OJHOU TLIOCKO-
CTH. (A.Kanel-Belov, J.Kaminsky, M. Taicher)

9. MOXHO I MHOXECTBO PAIMOHAIBHBIX TOYEK eIMHINIHOU ChEePhI pacKpa-
CUTH B Ba UBETA (YEPHBIA 1 GEMBIN) TAK, ITO €CAU TPA TOIKHA OTBEIAIOT
KOHI[AM TPeX OPTOTOHAIBLHBIX BEKTOPOB, TO OJHA U3 HUX OyAeT UepHOMH,
a IBe Apyrume — GenbiMu? (1. Mywmapu,)
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10. Iycts A, B — uenouuncienusie MaTpuisl. Ussectro, uro det(A) = 1,
det(B) # 0. Mokaxure, aro cymecrByer n € N Takoe, uto B~ 'A"B —
HETOIUCIEHHAA MATPUIA. (Doavkaop)

11.

12.

[aro 2n 4+ 1 rpy3oB mOMapHO PA3IAIHON MACCHI W YAIIEYHBIE BECHI (€3
rupb. [lokaxwure, aT0 3a 100N B3BemMBAHAN MOXHO HAUTH MeUAHY (T. €.
CPEIHUYU 1O MaCCe TPY3). (Doavkaop)

JlBoe 10 odepenu Ha NOCKe IULIYT MHOTOWIEHBI OT 71 I€PpEMEHHBIX. 3a-
MpemaeTcs MucaTh MHOTOWIeH R, econ:
(1) R mpeacraBuM B Bue CyMMbI KDATHBIX DaHEE HAMUCAHHBIX MHOTO-

IeHOoB, T.e. R = Zi-e:l R;Q; npu mekoTOpBIX (Q;;

(2) 1 mpepcraBaseTcs B BUEe CyMMbI KDATHBIX HAMCAHHBIX MHOTOYIE-
HOB 1 KpaTHOro R: 1 = Zle R;Q; + RQ upu mHekoTopwix Q;, Q.
[IpourpeBaeT TOT, KTO HE MOXET CAETATH XOAA.

a) [lJokaxure, 9TO UrPa 3aKAHIABAETCA.

6) Kto Bomrpesaer npu npasuasaon urpe? (A. Beaos, I'. eanokos)

YTOYHEHUE YCJOBUSI

YcroBue 3amaau 7.10 3amaunuka «MaTeMaTHIeCKOTO TPOCBEMEeHUA» OBLIO

copmyaupoBano HeTO4IHO. [IpuBoauM yTOTHEHUE HOPMYIUPOBKH.

a) B mpocrpancTBe maHbI 1BE TIAIKME MOBEPXHOCTH ST 1 S, 3a-
naunuabie ypaBaenusavu f = 0 u f = 1 u romeomMopdHBIE IIOCKOCTH.
WsBecTHO, 9T0 M06YI0 TOUKY MTOBEPXHOCTH S| MOXHO COEIWHUTD C
HEKOTOPOU TOYKOU IMOBEPXHOCTH S9 TAKOU JOMAHOU [JIUHBLI HE (O-
nee 1, koropas Haxogurcs B obumactu 0 < f < 1 (3a uckiodenueMm
HAYAJILHOM U KOHEYHOM TOYeK). MOXHO M yCTAHOBUTH B3AUMHO
O/THO3HATHOE W B3aMMHO HEIPEPBIBHOE COOTBETCTBUE MEXY TOM-
kamu S| u S9 Tak, 9TOOBI COOTBETCTBYIOIINE TOYKA HAXOIUINCH
6B1 Ha paccTosrmu Menbire 1067
6) AHATOrMYHBIN BONPOC 1A MIOCKOCTH (S) u S| — MMHUM ypOBHA
dbyHKIIT, TOMEOMOP()HBIE TIPAMON).



