JlncTok N219 HenpepbiBHoCTb pyHKLMUN 03.2016

Onpenenenne 1. Oyuknus f, onpeaenénnast Ha MHOKeCTBe M, HA3bIBAETCsT HENPEPuEHOt 6 mouke xg € M,
ecm x( — M30JAMpOBaHHas Touka MHOXKecTBa M mwin lim f(x) = f(xo).
T—T0

Onpenemnenne 2. (Henpepvishocmo 6 cmuicae Letine) Pyuxrms f, onpenenénnas #Ha MHoxkecTBe M, Ha-
3BIBACTCS HENPEPLIEHOT 6 mowke To € M, ecim st 060 TTOCTEIOBATETLHOCTH (X,,) 9JIEMEHTOB MHO-
xkectBa M, cxozsiinieiicst K xg, nociaeaoBareabHoctsb (f(z,)) cxomures x f(zo).

Ompenemrenne 3. (Henpepvishocms 6 cmvicae Kowu) Pyuxius f, onpesenénnas Ha MHOXKecTBe M, Ha-
3BIBACTCA HENPEPLIEHOT 6 mowke ro € M, ecim i Kaxkjaoro € > 0 cymecTByer Takoe 9ucjo d > 0, 91o
1t Beex @ w3 MuoxkectBa Us(xg) N M Bomosasiercs yenosue f(x) € UL(f(xg)).

Dopmasbino: Ve >0 30 >0 Vo € Us(zg) N M = f(z) € U(f(20)).
3agauga 1°. JlokazkuTe 3KBUBAJIEHTHOCTD ompejenennii 1, 2 u 3.

Onpenenennme 4. Oyuknus f, onpeiesiénnas Ha MHOKecTBe M |, HA3BIBACTCS pas3puieHoli 6 movwke rog € M,
ecJIM OHA He SIBJISETCS HeIPEPBIBHON B 9Toi Touke. Touka Xy Ha3bIBAETCsS MOUKOT paspuiea nepeozo poda,
€CJIN CYINECTBYIOT IpeJesbl  lim . f(z)m lim . f(z), m mouxotd paspwea emopozo poda nnade.

T—To— r—x0+

Bamaga 2°. a) [laiite onpenesenne byHKIWN, HEIIPEPBIBHOI CIeBa (CIpaBa) B JAHHOI TOUKe.
6) Cdopmymmpyiite omnpe/iesienne paspbIBHOCTH (DYHKIMN B JaHHOM TOUKe Ha s3bIKE KBAHTOPOB.

Onpenenenne 5. OyHknysa [ Ha3bIBAETCS HENPEPLLEHOT Ha MHoNMcecmee M , eciii OHa HEIPephIBHA, B KarK-
JIOIf TOYKe 3TOr0 MHOXKECTBA.

3anada 3. [IpuBeure npumep yHKImm, onpe/ie/ieHHON Ha R, MHOYXKECTBO TOUEK pa3pbiBa KOTOPOIl €CTh:

a) {0}; 6) N; B) R; r) R\ {0}; m) {1/n|neN} e)* Q.

Bamaua 4. Ilycrs dyukuus f: M — R HempepbiBHA ¥ MOJOXKHUTETbHA (OTPHUIATEbHA) B TOYKE Iy.
Hokazkure, 9TO TOT/Ia OHA TOJIOKHUTEIbHA (OTPUIATE/IbHA) B HEKOTOPOIl OKPECTHOCTH TOYKHU L.

3agaga 5°. Ilycts dyukiun f: M — R u g: M — R HenpepbIBHBI B TOUKe Tj. JloKaxkuTte, 4TO TOrIa
dyukmuu (f £ g), fgu f/g (upu ycaosuu, aro g(zg) # 0) TakzKe HEIPEPBIBHBI B TOUKE Ty.

Bamaua 6. ccemyiite HA HENIPEPBIBHOCTD CJie Iy torne (OyHKINN: a) f(z) = sign(x);
[ 1/z, ecmm |x] > 1, _ar+b , il
) o) ={ VE ezl w0 = T hedeRr ) f)=

Bamaga 7°. (Teopema o nenpepwvisnocmu xomnoszuyuu) Ilycrs dbyHskIms f HenpepbIBHA B TOUKE T, a DyHK-
sl g HEIpepbIBHA B TOUKe Yo = f(x0). Jokaxkure, aro dyHKIUA g 0 f HENPEPHIBHA B TOUKE I(.

Bamaua 8°. Ilepsas meopema Boavuarno—Kowu (06 obpawernuu dynruuu 6 nyiv)
[Iycts dynkuus f HempepbiBHA Ha OTpe3ke [a,b] n Ha KOHIAX OTpe3Ka MPUHUMAeT 3HAYeHUs] Pa3HBIX
snakoB (r.e. f(a)- f(b) < 0). Torma Haiinércs Takas Touka ¢ € [a,b], aro f(c) = 0.

Bamaga 9°. Bmopas meopema Boavyano—Kowu (0 npomesrcymournom 3nauenu)
[Iycrs dyukims f HenpepbiBHA Ha oTpeske [a,b]. JJokaxkure, 4To jijis JI060r0 3HAYEHUS Y U3 OTPE3Ka

[f(a), f(b)] (mmm [f(b), f(a)], ecrm f(b) < f(a)) cymecTByer Takoii x € [a,b], aro f(x) =y.

3agaua 10. Teopema o cyu,ecmso8anuy KOPHA Y MHO20UAEHA HEHWEMHOT cMeneHu,
[Iycts P — mHOrOUIeH He4éTHOI crenenn. [{okazxure, 1to Haiinércs takoe a € R, aro P(a) = 0.

Bamaua 11°. Ilepsas meopema Betiepwmpacca (06 o2paruvennocmu nenpepuenoti Gynryuu,)
[Iycrs dbyskims f HenpepbiBHa Ha oTpeske [a, b]. Jlokaxkure, uro dyHKIws f orpanndeHa Ha [a, b].
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3amaua 12°. Bmopasa meopema Betiepumpacca (0 docmustcenuu Henpepuenot Gynkyueti C60uUT Moyt
seprhets u nuostcnel epanett). Ilyers dynknus f onpe/esieHa n HenpepbiBHA Ha oTpeske [a, b]. Torma ona
JIOCTUTAET Ha HEM CBOWX TOYHBIX HUKHEH W BepxHell TpaHeil, To ecTb CyIecTBYIOT Takue ToIku ¢ u C,

npunajyiexkamue [a, b], aro f(c) = inf f(x) u f(C) = sup f(x).
xe[a’b] $€[a,b]
3amaua 13. [lpuBenure npumep orpannveHHoil pyHKIUN, KOTOpas Obl HE JIOCTUTrAJIA Ha 00JIACTU OIpe-
JIeJIeHUsT CBOUX TOYHBIX BepXHEil U HUKHEl rpaHeii, ecjiu U3BeCTHO, 9TO 9Ta (DYHKIUA
a) ompejesieHa Ha OTpe3Ke [a, bl; 6) onpejnesiena u HenpepbiBHA Ha R.

3amaua 14. Henocrostarast hyakmnus f onpesesnena n HenpepbiBaa Ha MHOXKecTBe I C R. Kaknum moxker
ObITh MHOXKEeCTBO 3Hauenuii F(f), econ [ a) OTpPe30K; 6) wmHTEpBAT, B) mpsiMast?

Bamaua 15. Ilycts dyukiun f u g HempepbiBHBI Ha MHOKecTBe M . JlokaxkuTe, 9T0 cieayoomue (hyHKIIn
TaKKe HelpepbiBHbI Ha M: a) |fl; 6) max(f,9); B) min(f,g).

Bamaua 16. Ilycrs f: [0,1] — [0,1] — nenpepsiBHas dbyukims. lokaxure, uro ypasaenue f(x) = x
UMeeT XOTd Obl OJJUH KOPEHb.

Bamaua 17. Beimykibiii MEOroyroabHuk F', Touka A m npsimas [ jiexkaTr B OHON 110cKocTh. JoKarkure,
4TO CymecTByer upsmMasg [, kotopas pasbusaer I’ Ha ABa PABHOBEJIMKHUX MHOIOYTOJILHUKA, U IIPUA 3TOM
a) [’ nmapajutesibHa TIPsIMOIL [ 6) !’ mpoxomut depe3 A.

Bamaga 18*. [lokazkure, 9T0 MOHOTOHHAS (PYHKIUS UMeeT He bojiee, 1eM CYETHOE YUCI0 TOYEK Pa3phIBa.

Bamaua 19*. Ha kyxHe mMeercst xopoliasg TabypeTka Ha 9eThIPEX HOXKKaxX, HO BOT IOJI TaM HEPOBHBII.
Bceerya sim MokHO 110CTaBUTH TAOYPETKY TakK, YTOOBI OHA HE KAdajach?!

Bamaga 20*. [Tycrs dyukiusa f onpeiesnena u HenpepbiBHa Ha R. Jlokazkure, 9To eciau ypaBHEHUE
f(z) = x He umeer KopHeit, To u ypaBruenue f(f(z)) = & TakKe He MMeeT KOPHEI.

Bamaga 21*. (Teopemv, o 6aunazr) a) Ilycrs Fy mw Fy — 1Ba BBITYKJIBIX MHOTOYrOJIbHUKA. JloKaxkuTe,
9TO HAWAETCs TpsiMas, JIejsas KaxK bl 13 HUX Ha JBEe PaBHOBEJIMKNE YaCTH.

6) Ilycrs F' — BBINYKJIBIH MHOTOYTOJBHUK. JIOKasKUTE, UTO CYIIECTBYET JIBE B3AUMHO HEPIEHINKY/IAP-
Hble IpsiMble, pazbuBaonue F Ha 9eThbipe paBHOBEJIMKUX MHOIOYIOJILHUKA.

Bamaua 22*. MssecrHo, uro HemocrogHHasg dpyHKIus f HenpepbiBHa Ha R. Jokaxkure, 9TO HailaeéTCs
TAKOE MPPAIMOHAJIBLHOE YHUCJIO T, 9TO 3HadeHue f(r) TakKe UPPAIMOHAJBLHO.

Bamaua 23*. a) 3Bemuoil map CTHYJIM BEPEBKOI 110 3KBATOPY. 3aTeM JJIMHY BEPEBKH YBEJIUIUIH HA
1 meTp, a camy BEpPEBKY «PACIIPEIEIUINY TaK, YTOOBI 3a30D MEXK/Iy BEPEBKOI M MOBEPXHOCTHIO 3EMJIH
OBLIT OJIMHAKOBBIM TI0 BCell jiyimHe BepéBKu. MoxKeT Jiu B 3TOT 3a30p MPOJIE3Th MBbIITh?

6) A eciu 9Ty Ke YIIMHUBIILYIOCS BEPEBKY B OJHON TOUKe HATSHYTH BBEPX, IPOWIET JIH 1O Heil CJIOH?

Bamaua 24*. a) CymecrByer jn onpenenénnast Ha R byHKIWMsI, KOTOpas BCIOJY Pa3pblBHA, HO MMeeT
IpeJiesl B KaxKJI0i Touke?

6) CymecrByer Jjin onpe/iesiénHas Ha R GyHKIUs, KOTOpas HENPEPbIBHA B KaxKJI0# parnoHaJ bHO ToYKe
U pa3pbIBHA B KaXKJION MUPPaIMOHAIBLHON TOUKe?
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IIpumedanwme. [lonsaTue HEMPEPHIBHOCTH B TOYKE OBLIO BIIepBble paccMoTpeHo B 1817 roay Bepuapom
Bosbrigro (1781-1848 rr.). OHako paborsl BoJbIiaHo j10/1r0e BpeMsi OCTaBaJINCh HEU3BECTHBIMHE, O3TO-
My ompejenenne 3 HazsaHo B dectb Oriocréna Jlyi Korimm (1789-1857 rr.), KOTOPBI M3I0KUT CBOIO
teoputo B 1821 romy. Crout ormerntsh, uro Kormu jga/r Juis ¢JI0BECHOE OIUCAHNE; COBPEMEHHOE OITpe e~
JieHre B TepMuHaxX € — § 6b110 gano Kapiom Téomopom Busbrémemom Béiteprrpaccom (1815-1897 rr.),

OH Ke BBEN B obpaienne obosnadenne lim f(x). Yro ke Kacaercst onpejesieHus 2, TO OHO HA3BAHO
T—T0

B UeCTh HEMENKOro MaremaTnka ['éupuxa Dyapsaa ['éitre (1821-1881 rr.).



