3afavHbIi pas ge

B sToM pasgene BHUMAHUIO YATATENEH MPEAIATALTCI IONOOPKA 3a1a4 PA3HOU
CTEIEHN CJIOKHOCTH, B OCHOBHOM TpY AHBIX. HekoTOpEIE U3 5Tux 3a1a4 (He 0643aTeab-
HO CaMBble CIOXKHBIE!) TPEOYIOT 3HAHUA (HEDJIEMEHTADHOMY MATEMATHKYM — AHATIU3A,
JUHenHON ajare6pLl U T. II.

CocraButensM 3TOU MOAGOPKA KAKETCSA, ITO MPEAIATAEMEIE HUXKE 3a0a4MU OKa-
KYTCA MHTEPECHBIMU KaK M CUTHLHBIX IMKOJBHUKOB, WHTEPECYIONINXCA MATEMATH-
KOU, TaK U ISl CTYAEHTOB-MATEMATHUKOB.

Mur o6paraemMcsa ¢ IpoCcLOOU KO BCEM YUTATENAM, UMEIOIIMM CBOX COOCTBEHHELIE
TIOA00OPKY TaKMX 331a4, MPUCHLIATL UX B pefakiuio. U, pasyMeeTcs, MBI ¢ YIOBOIb-
cTBUeM OygeM IyOJMKOBATH CBEXUE aBTOPCKUE 3a,a4U.

B cxobkax nocae ycaoBus 3a1a4u NPUBOAUTCA (paMuausd apropa (yTOIHeHUs €O
CTOPOHBI YUTATENEN MPUBETCTBYIOTCA). ECau aBTOD 3aJa€yM HAM HEM3BECTEH, TO B
CKOOKaX YKa3BIBAETCA «(POTBKIODY.

1. BorancanTs

o dx
/0 1+a?)(1+27) (M. Hanos)

2. HazoseM %y60udom BLITYKILIM MHOTOTDAHHUK B TPEXMEPHOM TPOCTPAH-
CTBe, KOMOMHATOPHO DKBUBAJEHTHBIN KyOy (T.e. CymIeCTByeT B3aUMHO
OTHO3HAYHOE COOTBETCTBUE MEX Iy WX BepIImaMu, pebpamMu v I'DaHAMUA,
COXpaHsIolIee IPUMBIKaHIE ). PaccMOTpUM U1 KK A0V IPAHU TOUKY Ie-
pecetdeHns OTPE3KOB, COCIUHAOIINX CePEAUHBl IIPOTUBOIOJOXKHBIX CTO-
poH. OTH 6 TOYEK ABMAOTCA BEPIIMHAMEU HEKTOPOT'O OKTAdIPA.

Kakwne sHa9eHNA MOXET IPUHUMATEL OTHOIIEHE 06BEMA, DTOT'0 OKTAD IPA,
K 00beMy MCXOTHOTO Kybomma? (P. M. Tpasxun)

3. Ay,...., Ay, u By,..., B, — 1Ba pa30ueHus eIUHUTHOTO KBAAPATA HA, He-
IIePeCeKAOIINeCs N3MEPUMbIE MHOXECTBA. S;j — IIepecevdeHne MHOXKECTB
A; n Bj, |G| — nromage muoxectBa G. [Jokax)uTe HEPABEHCTBO:

> 181 (Syl) = Y 1Al - (|4l + D 1Bj] - In( Bj).
ij i j
(K. Hlennon)

4. d-mepHas Jaabsa OLET MO TPAMBIM BIOIb OCEH KOOPIUHAT.

a) Kakoe MakcuMalIbHOE THCIO JATed MOXHO PACCTABUTL B d-MEPHOM
Ky0e n X - -+ X n Tak, YTo0L OHKM He duinm Apyr apyra’
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HazoBeM paccTaHOBKY JaJeH NoAHOU, €CIN B HEM MAKCAMAILHO BO3MOXK-
HOE 9UCIO Ja e,

6) Croem TpexmMepHOTo Ky0a, 11X 7 X 1 HA30BEM KBAAPAT 1 X 1, COCTOAITAN
13 KJIETOK C OJUHAKOBOU TPETLEN KOOpAMHATON. IlycTh mepsrie & ciaoes
3aIOMHEHBI TOIHO (T.e. B HUX CTOAT nk nagben). [lokaxure, 4To 5Ty
PACCTAHOBKY MOMXHO MPOJOJKUTE [0 TMOJHOU PACCTAHOBKUA BCETO KyOa.
BepHo nm anaTOrHYHOE YTBEPXK ACHAE IS € THIPEXMEPHOTO Ky0a?

B) B TpexmeproM Kybe n X m X 1 PACCTABIIM JAAbU U 3a(DUKCAPOBAIA
YyIIOBYIO KaeTKy. PacemarpuBatorcea noaky6er (k X k X k, ana kaxaoro
k omuu moaky6, BCEro n mMOAKYOGOB) € HTOM YIVOBOU KAETKOU. B Kax nom
TAKOM TOAKY0e OKa3BIBAETCA HEKOTOPOE THCIO JMajel W3 HAIIeH pac-
CTAaHOBKH, W B HEKOTOPBIX TOAKYy6aX PACCTAHOBKA OKA3BIBAETCSA MOJHOU
(T.e. CTOMT MAKCUMANBLHO BO3MOXHOE TUCIO JUIA AAHHOTO k).

KakoBo MakCHMAaIbHOE TUCIO TAKUX HOAKYOOB C HOMHOM PACCTAHOBKOM?
Anamormanbin Bonpoc aaa d-mepHOro Ky6a. (A. A. Kaneav)

5. Ha mWI0CKOCTH OTMETHIN 1 HEMEPECEKAIOMINXCA OTPE3KOB U 1 + 2 TOYKH,
KOTOPHIE HE JEeXAT Ha DTUX OTpe3kax. [loKaxwuTe, 9TO HAUAYTCA IBE
TOYKM, KOTOPBIE «BUAATY APYT Apyra (T.e. COeAMHAIONMA UX OTPE30K
HE II€PECEKALT OTMEYCHHBIE OTPE3KN). (M. Konyesuu)

6. O603navum gepes s(n) cymmy nudp gucaa n. OrpaHudeHa JIu HOCIET0-
BaTembHOCTH $(n)/s(n?)? (9. Typresuu)

7. PaccMoTpuM MHOXECTBO HelpepHIBHBIX (pyHKuuu Ha orpeske [0, 2n], Ta-
kux, aro F'(0) = 0 u ma mo6om uarepsane (k, k+1), k € Z, nponssognas

pasua £1.

a) Kaxux ¢yHKnmm Goapine: HEOTPUUATENAbHBIX WIM TAKHUX, TTO
f(2n) =07

b) Kak nogcuurars uucao gysakuuit, rakux, aro —n/k < f(z) < n/k?

(A. A. Beaos)

8. B npocrpancTse ganw aBe raankue kpusbie C u Co. PaccmaTpuBaercs
mHOXecTBO S mpsambix | = (A,B) : A € C1,B € (. [okaxure, 9TO
ecnu HeKoTopasa kKpusasg (s, Hemepecekatomasaca ¢ C7 U Cy, mepecekaeT
KX [0 TpaMyo u3 S, 7o o6e kpuBkie (1 u (9 aexaT B OJHOU TIOCKO-
cTH. (A.Kanel-Belov, J.Kaminsky, M. Taicher)

9. MOXHO J7 MHOXECTBO PAIMOHAIBLHBIX TOUEK eUHUIHON ChEPDHI pACKpa-
CUTh B Ba UBETA (YEPHBIN U OEIBIN) TAK, ITO €CJIU TPU TOIKYA OTBEIAKOT
KOHIIAM TPEX OPTOTOHAIBHBIX BEKTOPOB, TO OHA W3 HAX OyAeT IepPHOMH,
a gBe Apyrume — GeanivMm? (4. Mywmapu)
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10.

11.

12.

IIycte A, B — uenouncaenusie MaTpuibl. UssectHo, uro det(A) = 1,
det(B) # 0. [lokaxuTe, aTo cymectsyer n € N Takoe, uro B~ 1A"B —
HETOYUCICHHAA MATPUIIA. (Doavkaop)

[ano 2n 4+ 1 rpy3oB MOMAPHO PA3IUTHON MACCH U HTAIIETHBIE BECHI 663
rupb. [lokaxwure, 4T0 3a 1007 B3BELIMBAHUI MOXHO HAUTH Meduany (T. €.
CPEHMU 10 Macce rpys). (Doavkaop)

[lBoe o odepenu HA AOCKE TMUIIYT MHOTOWICHBI OT 7, TMEPEMEHHBIX. 3a-
mpemaeTca TUCATHL MHOTOwWIeH R, ecoru:
(1) R mpeacTaBuM B BHU/E CyMMbl KPATHBIX PAHEE HANMCAHHBIX MHOTO-

4JIeHOB, T.e. R = Zle R;Q; npu HEKOTOPHIX ();;

(2) 1 mpeacTaBaAeTCA B BUE CyMMbl KDATHBIX HANMCAHHBIX MHOTOIE-
HOB ¥ KpaTHOrO R: 1= Ele R;Q; + R(Q) npu mexkoToprix (;, Q.
[IpourpuiBaeT TOT, KTO HE MOXET CIAEAATH XOIA.

a) Jokaxure, 9TO Urpa 3aKAHIABACTCA.

6) Kro BumrpeiBaer npu npasunsuon urpe? (A. Beaos, I'. Yeanokos)

YTOYHEHUE YCJOBUSA

Ycrosue 3amaqu 7.10 s3agaaanka «MaTeMaTuIecKoTro TpOCBeIeHus» OBLI0

copmyaupoBano HeTo4dHo. [IpuBoaumM yTounenme hpopMyIUPOBKH.

a) B mpocTpaHCTBE faHBI ABE TIATKUE MOBEPXHOCTH S1 1 S, 3a-
nanubie ypaBuenusmu f = 0 u f = 1 u romeoMopdHBIE TIOCKOCTH.
WsBecTHO, 9TO A106YI0 TOYKY MOBEPXHOCTH S| MOXHO COEIUHUTE C
HEKOTOPOU TOYKOU MOBEPXHOCTH S9 TAKOU JOMAHOUW IJIUHBLI HE (O-
aee 1, koropas maxogurcsa B obmactu 0 < f < 1 (3a mckmoaennem
HAYAJTLHOM U KOHEYHOM TOUeK). MOXHO M yCTAHOBUTBH B3aMMHO
OJHO3HAYHOE W B3AMMHO HEMPEPBIBHOE COOTBETCTBUE MEX Y TOU-
Kamu S7 u S9 Tak, 9TOOBI COOTBETCTBYIONINE TOYKHA HAXOAUIUCH
6B Ha, paccTosHuM Menbire 1067
6) AHAIOIUYHBIN BOIPOC A IWIOCKOCTH (Sp U S| — AMHUM yPOBHA
byHKIMY, TOMEOMOP(pHBIE TIPAMON ).



