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HpOI/IBBO,Z[HaH N IIPpOMe2KYTKHN MOHOTOHHOCTHA

Onpenenenne mo Kormmmu. /[ano nmpousBoibHOE MeTpUIecKoe TpocTpaHcTBO X . PyHK-
must f: X — R mazpiBaercs nenpepwvieHot Ha X, ecin

Va € Xe > 035 >0Vx € X : (dist(a,z) <= |f(z) — f(a)| <e)

1. Jlokaxkute, uro dyukius f: X — R saBiagerca HenpepbIiBHOIT Ha X TOrIa U TOJBKO
TOT/1a, KOT/Ia MpooOpa3 Joboro orkpbiToro MHOXKecTBa U C R, T.e. MHOXKeCTBO
fY(U) ={z € X|f(x) € U} amnsgercss oTKpbITbIM B X.

2. JlokakuTe, 4TO HelpepbIBHAsT (DYHKIMs HA KOMIIAKTE:
a) OrpaHIveHa,;
6) oCcTHraeT CBOEro HAMOOJIBINErO U HANMEHBIIIETO 3HAYUCHUS.

3. Jlano merpuyeckoe mpocTpaHcTBo R™ co cTaHIapTHOM METPUKON KOMIIAKTHOE MHO-
KecTBO X B HEM u HenpepbiBHag Ha X dyakmus f. JokaxKute, 9T0 HAnOOJIbIIIEE
snadyenne [ Ha X gocturaercs Jimbo Ha rpaHuiie X, Ju0OO0 B TOUYKe, IJE IIPOU3-
BOJIHBIE II0 HAIIPABJEHUIO BCEX OCEU paBHBI HYJIO, 100 B TOYKE, I'Jle HEKOTOPhIE
IIPOU3BO/HBIE 110 HAIIPABJIEHUIO HE CYIIECTBYIOT.

4. C noMoOIIbIO TpeabLIYINel 3a/Ia4K JOKAXKNTEe HEPABEHCTBO MEXK/Iy CPeIHUM apud-
METUYECKUM U CPEJITHUM T'eOMETPUUIECKHUM.

5. (Teopema Pouuist) Eciu dyukius f(x) HenpepbiBHA Ha [a, b, quddepennupy-
eMa BO BCeX BHYTpeHHHX TOuKax orpe3ka u f(a) = f(b), To f' umeer xopenn Ha
uaTepsase (a,b).

6. (Popmysa Jlarpanxka) Ecim dyuknus f(x) HenpepsiBaa Ha [a, b], tuddepen-
IpyeMa BO BCEX BHYTPEHHUX TOYKAX OTPE3Ka, TO CYIIEeCTByeT TOYKa ¢ € (a,b)
f(b) _ f(a) _ f’(c)
b—a '
7. Jokaxkure, 9TO ecjid Ha KAKOM-TO IIPOMEXKYTKe HellpepbIBHas 1 AuddepeHupy-
emMast (DYHKIUSI MMEET IIPOU3BOJHYIO OOJibIle (MEHbIIE) HyJIsl, TO OHa BO3PACTAET
(yObIBaer).

Takasi, 4TO
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MaTb60ii OOBLIYHBIX I'PYIII

1.

[Iycts man ocrpoyrosbubiil Tpeyroabuuk ABC. Obo3nadum uepe3 D ocHOBaHUE
epIeHInKYIspa, omnymensoro n3 A ua cropony BC, M — cepeauna BC, a H
— oproneaTp Tpeyroabunka ABC. Ilycts E — Touka mIpeecedeHUs OIMUCAHHOM
okpyzxkHoctu I' Tpeyrospauka ABC u nyda M H, a npsmas ED BTopuwdHO Tiepe-

BF _ AB
cekaer I' B Touke F'. [lokaxure, 910 +5 = 45-

Ha, ctone n > 10'%0 xonder. /Ipa urpoka mo ouepean 6epyT co CToJIa JHO0 JII060e

HaTypaJIbHOE KOJIUIecTBO KOHMeT, KpaTHoe 19, nb0 KOJInIecTBO KOH(ET, SIBJISIO-
1eecsd 11eJ10fi HeOTPUTIATEIbHOM CTeIleHbIo Ynca 2. JIoKaxKuTe, YTO IMepPBbIi UTPOK
MOKET HefCTBOBATh TaK, 9TOOBI B3ATh IIOCJEIHIOI KOHQETY HEe3aBUCUMO OT [eii-
CTBUII BTOPOI'O UT'POKA.

Kaxkmoe HaTypaJsibHOE 9mCI0 OT 1 710 N JIOMHOXKUJIM Ha HEKOTOPYIO CTEIeHb JIBOW-
KI C HEOTPHUIATEJLHBIM IIeJIbIM [OKA3aTeJIeM, IIOCJIe Uer0 BCe YUCJIa CJIOXKIJIN.
[Toryuennasi cymma Tak»kKe OKa3aJjach CTeleHbio aBoiiku. [Ipu kakux n Takoe BO3-
MOZKHO?!

Haiture Bee dbynkiuu f taxue, uto (f(z +1y))? = f(2?) + f(y?) st Beex nesbix
Tuy.

JIpeBHMIT KOMIIBIOTEDP YMEET BBIMOJHSITH TOJBKO OJIHO JIEiCTBHE: K YUCIy OH MOYKET
IpuOaBUTH 1, & 3aTeM B ITOJIyI€HHOM YHCJI€ IOMEHSITh BCE U@ PhI, YTOOLI BCe HYJIU
CTOSIN B KOHIIE, & BCe HEHYyJIeBble IMUMPhl — B HadaJie KaK yroaHo. B KoMmmboTep
BBesn aucyo 12345 u nocse 400 oneparnuit 3aropesiock aucsao 100000. CkobKo pas
Ha KpaHe KOMIIbIOTEPa 3aropaJioch YnCJIo, OKaHunBaorieecs Ha 07

Hama mocsieo0BaTeIbHOCTD {dy, }, B KOTOPOI Gy q1 = afl +5a,+1 mpun > 0. Moryt
JIK BCe YJIEHBI TAKOU IIOCJIe0BATEILHOCTH, OBITH COCTABHBIMMT !

st oKJIeliKu KyOuKa n X n X N UMeeTCsl HeOrpaHUIeHHbI HAOOP IMOJIOCOK IITUPUHBI
1, KaxK7ad M3 KOTOPBIX COCTOUT M3 IEJIOT0 YHCJIa KJIeTOK. Kakoe HamMeHbIIee
YHCJIO MTOJIOCOK HEOOXOIMMO B3SITh, 9TOOBI OKJIENTh KyOUK B OJMH CJIOH (OKJIenBaTh
pa3pernraeTrcd Tak, YTOOBI KarKJias KJIeTKa TOJOCKU IMOKPBbIBajJIa Ha TOBEPXHOCTU
KyOMKa KaKyI-TO KJIETKY IeJTUKOM )7

[Iycts O — nenTtp omnmcanHoit okpyxkuHocTu Tpeyroiabhuka ABC, a D — Touka
nepecedenns upsimoit AO ¢ orpeskom BC. Useectno, uto OD = BD = %BC’.
Haiiure yrasr tpeyronbuuka ABC.



