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10 xmacc (upodu) e 21 wmions

DJ/IeMEHTAPHbIA aHANuU3.

Onpepenenne. MHOXeCTBO A HA3BIBAETCS OMKPBIMDBIM, ECAX BMECTE C AIODOH TOYKOM a € A OHO
COAEPKUT HEKOTOPHIM OTKPHITHIA 1map B, (a), rae r > 0, (= OKPeCTHOCTH 3TOM TOYKH).

Onpep,eneﬂme. MHo>xecTBO V HaA3BIBAETCS 3AMKHYMDBIM, ECAU €TI0 AOIIOAHEHNE OTKPBITO.

Onpepenenne. Touka X HA3BIBAETCS 2PAHUYHOU AAST MHOXKECTBA A, €CAM KaXXAasl €€ OKPECTHOCTH
COMAEPKUT 3AEMEHTHI U3 A u He u3 A.

V1eepxaenne. MHO>XeCcTBO V 3aMKHYTO <> COAEPKUT BCE CBOM I'PAaHWYHLIE TOYKHU. MHOMKeCcTBO A
OTKPBITO < COAEP’KUT HU OAHOM CBOEM I'DaHWYHOM TOYKIU.

BOI'IpOC. HaﬁAHTe BC€ MHO>XECTBa B Rn, 3aMKHYTEBIE 1 OTKPBITEIE OAHOBPEMEHEHO.

Onpepenenue. [Iycts A C R". @ymrnusa f: A — R HasbiBaeTca HenpepvieHol, eCAU AAS A0OOI
TOYKZ X € A u Aroboro ¢ > 0 cymectByer 0 > 0 Takoe, YTO AASI AIOOOR TOYKE Yy € A C YCAOBUEM
Ilx —yl| < 6 BeimoaHeHO [f(Xx) — f(y)| < €.

Teopema o 3Hake. ITycte f: A — R — HenpepeiBHast pyHKmusa u# f(x) > 0. Toraa CymecTByeT OKpecT-
HOCTb TOYKH X TaKasi, YTO B AI0OO# Touku Yy € A u3 aToit okpectHOCcTZ f(Yy) > 0.

Onpep,eneHme. Muoxxecto K C R™ HaswIBaeTcs KOMNAKmMoMm, ECAN OHO 3aMKHYTO M OI'DAHMNYIECHO.

Teopema. Caepyroliiue yCAOBUSI PAaBHOCUABHBI!
1) K — xoMmaKT;
2) 73 21060 IOCAEAOBATEABHOCTY TOYeK B K MOXKHO BEIOPATH IIOATIOCAEAOBATEABHOCTD, CXOASIITYIOCS K
HeKOoTOpo# Touke u3 K;
3) u3 A060T0 OTKPHITOrO MOKPHITUS K MOXKHO BBIOPATh KOHEYHOE IIOAIOKPBITHE.

Teopema Beiiepwtpacca o makcumanbHom 3Havennn. [Iycts K — xommakT u f: K — R — HenpepniBHas
dyuruus. Toraa oHa pocTuraeT Ha K CBOEro MakKCUMyMa.

Teopema 0 npomexyTouHoM 3Havewuun. [Tycts dyukus f: [a, b] — R HempephIBHA, €6 MAKCUMYM PaBEH
M, a muruMyM — m. Toraa f npuHUMaeT BCe 3HAYEHUsI Ha OTPe3Ke [m, M].

3agava. a) Purcupyem Touky y € R™. AokaxkuTe, 4To PyHKIWs f(X) paBHASI PACCTOSIHUIO OT X AQ Y
HeIIpepLIBHA.

b) Ilycts V — BBIIYKAOE 3aMKHYTOEe MHOXKECTBO Ha IIAOCKOCTH ¥ TO4YKa X ¢ V. AOKa’kKuTe, YTO CyIIe-
CTBYyeT IpsiMasi | Takasi, ITO V U X A€XKAT CTPOr'o IO Pa3HbIe CTOPOHEL OT Hee (snemma 06 omodeasrou,et
NPAMOT).

IOna camocTosiTeNLHOro pelleHns

1. ITycts Ky, K, — ABa BEIIYKABIX KOMIIAKTa Ha IIAOCKOCTH, HE MMEIOIIUX OOIINX TOYeK. J\OKa KUTE,
YTO CymecTByeT npsiMast | Takas, uro Ky u K; AekaT cTporo mo pasHblE CTOPOHELI OT HEE.

2. f — HempepbIBHAs Ha R QyHKIMS, AAST KOTOPOi ypaBHeHue f(X) = X He UMeeT pelneHuii. \OKa>kKuTe,
yTO TOrpa ypaBHeHue f(f(x)) = X TOXXe He MMeeT BEIECTBEHHBIX pelleHWi. [IprBeauTe KOHTPIPUMED
AASI PA3PBIBHBEIX (PYHKIAH.

3. Ha orpeske [0, 1] 3apana HenpepbiBHas pyHKiwus f(x) Takas, gro f(0) = f(1) = 0. Aokaxkure, 4TO
HaWAETCsI TOPU30HAABHBIN OTPE30K AAMHEL 1/3 ¢ KOHIIaMu Ha rpaduke pyHKIuU. [IpuBeAuTe IpUMEpPEL
TOT'0, 9YTO OTPe3KOB AAMHEL 0.333 1 0.334 MO’KeT HEe HAUTHUCD.

4. CymecTByeT AK HempepbiBHas buexmus f: R? — R?



