Tpuoyams emopas Jlemusis Mnoeconpeomemnas Llxonra Kupoeckou obracmu
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8 Knacc, 5 urnsa, pyHKyuu

Onpepenenune. ®yHKyuel (unu omobpaxceHuem) f: A—>B Ha3biBaeTCA MPaBWUIO, NO KOTOPOMY KarKAOMY
anemeHTy mMHoxectBa A conoctasndetrca POBHO OJWH snemeHT mHoxecTBa B. MHOXecTBO A HasbiBaeTcA
o0b6sacmeoto onpedeneHus, a B— 0baacmeto 3Ha4YeHuUU.

Mpumepsbl. Kakne N3 npumepoB ABAAIOTCA , KAKUE — HeT:

a) f: {8ce niogn}—{sce ntoan}, Kaxxgomy pebeHKy CTaBUTCA B COOTBETCTBME €0 MaMa;

6) f:{Bce paboTHUKM}—>{BCE HAYaNbHUKN}, PaBOTHMKY CTAaBUTCA B COOTBETCTBME €r0 HaYa/bHUK;

8) f:{Bce niogn}—{nmeHa}, yenoBeKy cTaBUTCA B COOTBETCTBUE €0 UMS;

2) f:{sce ntogn}—{cnoea}, yenoseKy cTaBUTCA B COOTBETCTBUE €0 UMS;

d) f: {Bce rpaxkaaHe Poccum ctapue 10 net}— N, yenoseKy ctaButca B cooTBeTCTBME ero Homep UHH;
e) f : N— N, kakgomy umcny ctaBuTcs B COOTBETCTBME YMCN0 PUOOHAYYM C TAKUM HOMEPOM ;

) f: ZxZ —Q, ABYM LLeNbIM YMCNaM CTaBUTCA B COOTBETCTBUE Apobb, rae NepBoe YMCI0 — YUCAUTESb, BTOPOE —
3HaMeHaTeNb;

3) Ry » R, f(x) =Vx;

M) KaXXaoMy 4eNOBEKY COOTBETCTBYET TPETbA 6yKBa €ero MMeHu,
K) f:R - R, f(x) =Vx;

11) KaXXa0oMy 4e/ioBeKY COOTBETCTBYET €ro PoCT B CaHTUMETpPaAX,
m) f1[0,1] - [0,1], flx) = x*;

H) f:[0,1] = R, flx) = x*

o) f:[0,2] - [0,1], flx) = x*;

n) MeTa conocTaBmn Kaxaomy ropoay Poccuum, rae oH 6biBan, umcno 1, kaxkaomy ropoay Poccuum, rae 6oisan ero
apyr Baca, uncno 2, a Kaxgomy ropoay Poccuu, rae He 6biBanun HM OH HM Baca, — uuncno 0. AenseTca nn Takoe
conocTaB/ieHMe oTobpaxKeHMeM U3 MHOXeCTBa Bcex ropoaoB Poccum B mHoXKecTBo {0, 1, 2}

Onpep,enel-me. cDyHI-(LIMl/I Ha3blBAlOTCA pPa3/INYHbIMKN, €CIN UX 3HAYEHUNA HE COBMaAAAKOT XOTA 6bl npm ogHOm
3Ha4YeHNn aprymeHTa (SﬂeMeHTa MHOXeCTBa onpe,u,eneHMﬂ).

1. CkonbKo bbiBaeT pPasNYHbIX QYHKUUIA U3 M-3IEMEHTHOFO MHOXECTBA B N-3/IEMEHTHOE?

2. B HEKOTOPOM roCcy4apcTBe Kax4aa COBOKYMHOCTb rpakaaH obpasyeT TaHoe o6wecTBo. KaxAabli rpaxaaHuH
ABNAETCA OCBEeAOMMUTENIEM NONULMU, KyAa AOHOCUT POBHO Ha OAHO U3 06uecTs. [loKaXunTe, 4To ecTb 06L,ecTBo,
Ha KOTOPOE HUKTO He AOHOCUT a) B C/ly4ae, KorAa rpaaaH KoHeyHoe uncno; 6)* a uto byaert, ecam B rocygapcrse
HecKOHEeYHOe YNCNO FrpaXkaaH?

Kak mo}XHO onpegenutb obpaTtHoe oTob6paxkeHue? B Kakom cnyuae cyuwecrsyer obpaTtHoe otobparkeHue?
BCcnoMHMM, 4TO TaKoe QYHKLUA.

Bonpocbl

e CyuwecTByeT M oTobparkeHne, obpaTHoe K oTobparkeHnto Mame?

e Kakoe oTobparkeHue byaeT obpatHbIM Ana y=3x+5? A ana y=x3? [lna cymmbl undp?
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OnpepgeneHue. MycTb 3aaaHo oTobparkeHue f:A—B.
a) f — 310 oTOBpaXKeHne «Ha» (cropveKkyusa), ecnu ana noboro b 3 B HangeTca Takon a U3 A, uto f(a)=b.

6) f — 31O OoTObOparkeHMe «8» (UHbekmusHoe omobpaxceHue), eCNn ANS KaXKA0M Napbl PasINYHbIX a U b 3HaYeHUA
fla) v f(b) Takke pa3nnyHbI.

B) f — 3TO 83GUMHO-00HO3HA4YHOe coomeemcmeue (buekyus), ecnv f oAHOBPEMEHHO OTOBpPaXKeHNEe «Ha» U «BY.
Jna BCEX ®YHKLUWI 13 nprmepos noiimuTe, ABAAIOTCA 1N OHU CIOPHEKLIMAMMU U MHBEKLMUAMM.

BcnomHum Tect

OmobpaxceHue Cop | UH bu

Kaxkaomy 4yenoBeKy COOTBETCTBYET ero Mama,
NMioan->oau

f:R - R, fix) = 1+ {x}; {x} — apobHas yacTb x

1
x2+1

f:R - R, fix) =

1
x2+1

f: [0, +Oo) - [0' +oo),f(x) =

£{0,1,2,..,10}> (0, 1, 2, ..., 10}, f(x)= 5x ( mod 11)
fiZ - Z, f(x) = (1)

3. Nyctb A U B — KOHe4yHble MHOXecTBa, |X| obo3HayaeT KoAMYeCTBO 3NeMeHTOB B MHoxectBe X, f —
oTobparkeHne U3 A B B. Ecnu

a) f — uHbeKUMA= «BrNO)KeHne => |A| = |B;
6) f —ctopbeKuma = «Ha» => |A| 2 |B|;
B) f — bueKkumAa = B3aMMHO-04HO3Ha4yHoe=> |A|=|B].

6. MycTb A 1 B — KOHeYHble MHOXecTBa, |A|=|B], f — ctopbekuma. [lokaxkuTte, 4To Toraa f — buekums. BepHo nn
obpaTtHoe?

4. Nyctb |A|=m, | B|=n. CkonbKo cpean ¢pyHKUMIA 13 A B B a) MHbeKUM; 6) Buekunin?
5. JloKaKkuTe, UTO A58 KOHEYHbIX MHOMeCTB 0bpaTtumoe oTobparkeHne aBaseTca buekuuen.
6. HasoBem cuyacT/iMBbIM BUNETOM WECTU3HAYHbIN HOMep (MOXHO HadyaTb ¢ 0...), Y KOTOPOro cymma Tpex nepsbix

undp paBHa cymme nocnegHux Tpex umuodp. A tenepb BHMMaHue, sonpoc! YeTHO MAK HEYETHO YMCI0 CHACTINBBIX
bunetoB?

7. TpexaHayHOe YMCN0 HAa30BEM rOpKOM, ecan B HemM Ludpa aecatkos 6onblie undpbl eanHUL, U LMdPbI COTEH.
Tpex3HayHoe YMCN0 HAa30BEM AMKOW, €CAK B HEM LMdpa AeCATKOB MeHblue Ludpbl eanHUL 1 LMdpbl coTeH. Yero
60/1bllie — FOPOK UAM AMOK, U HACKONIbKO?

8. [loKakuTe, YTO CHACTINBbIX BUNETOB CTO/ILKO XKe, CKONIbKO C CYMMOM undp 27.
9. MpuaymaiiTe 3aga4y o0 NOACYETE YMCa OTOOPaAXKEeHUN, rae oTBeTomM HbIN0 Bbl UMCNO coveTaHu u3 n no k.

10. JJoKaxKnte, YTO MHOXECTBO A HE@CKOHEYHO TOrAa M TO/IbKO TOrAa, KOrAaa ero MOXXHO 6MEKTUBHO 0TOOpasUTb
Ha ero NOAMHOXEeCTBO B, He coBNaAatoLee C CAaMMUM MHOXKECTBOM A
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Onpepenenune. OTobpaxeHne f:A—A HasbiBaeTcA mMoxoecmeeHHbIM, ecnu ana nboro snemeHTa a M3 A
BbINONHEHO f(a)=a. ToxaecTBeHHoe oTobpaxkeHne ob6o3HavaeTca ida.

OnpeaeneHue. MNycTb 3aaaHbl f: A—>B un g: B—C. Onpegennum h=g°f: A—C bopmynon: h(a)=g(f(a)) n Hazosem ero
KOMNO3u1LMel 111 CKBO3HbIM OTOBpaXKeHuem.

OBO3HAYEHUWA HEKOTOPbIX ®YHKLNM:

Rod: /1= N, roa posxkaenusa; Omeu: /1->/1, Mame: /1->/1 ; OpduHama: —>R; Touyka: R2—[1 (Touka c
3aZlaHHbIMM KOOpANHaTaMu B pUKcHpoBaHHOM cucTteme KoopamHaT); s: N = N — cymma unodp, Resi: : N - N
— OCTATOK OT Ae/IeHNA Ha HAaTypasbHOE k; TOXKAecTBEHHOe oTobparkeHue Ida: A—A, Takoe, YTO A4N1A BCeX a U3
A: lda(a)=a.

Npumepsbl. Y10 Takoe: a) Rod°Mame,; 6) OpouHamacTouka; B) Mamse°Omeu; r) Omeuy°Mams,; B) KOMNO3ULUUA
GYHKUMI y=3x+5 1 z=5y+3; e) x%x> ?

YNPAXHEHME. [loKkaxuTe, yto ecau f: A—B, 10 folda=Ids°f=f.

Onpepenenune. OTobpakeHus f: A—B u g: B—A Ha3bIBatoTCA B3aUMHO-06paTHbIMu, ecnu feg=Ids, gof=Ida ( nnwyT
f=g 1, g=f1). OtobpaxeHue f! HasbiBaeTca obpaTHbIM K f. OTOBpa)keHMe, y KOTOPOro ecTb obpaTHoe,
Ha3blBaeTcA 0bpaTumbIm.

11. [loKaxKuTe, YTO KOMMNO3ULMA MHBEKTUBHBIX (CHOPBEKTUBHBIX, BUEKTUBHbIX) OTOOPAXrKEHUN — UHBEKTUBHOE
(ctopbekTnBHOE, BUEKTUBHOE) OTOBpaKeHuMe.

12. MoKeT I 0Ka3aTbCA, YTO fog — TOXKAECTBEHHOE, a g°f — HeT?
13. CyuiecTByeT N He TOXAeCTBeHHOe oTobpaskeHue f:A—A, uto a) fof = f; 6) fof = f1?
14. (knoueBan 3agayva) [lokaxure, uto (feg) ° h = fo (geh).

15. [lokaxuTe, 4To s°Resz = Resses; CGOpMyNNPYNTe 3TO CBOMCTBO TakK, KaK Bbl MPUBbIK/AN.

16. [lokaxuTe, 4To ecan ecam otobparkeHune f obpaTmo, To 06paTUMO 1 oTobpaxeHue f2, n 06paTHbIM K HeEmy
AB/AeTCcA oTobpakeHme f.

17. Jokaxkute, 4to ecnin otobparkeHus f: A — Bu g B—> C obpaTumbl, TO 0bpaTtMma 1 nx KOMMOo3nLmsa, NPUYEM
(gof)—l =f—log—1.
18. HainauTe Bce Takme dyHKUMM f(x), uto f(2x + 1) = 4x* +14x +7.

19. MpuBeneHHble KBagpaTHble TpexyneHbl f(x) n g(x) TakoBbl, 4YTo ypaBHeHUs f(g(x))=0 u g(f(x))=0 He umetoT
BELLECTBEHHbIX KOpHeW. [oKaxuTe, 4to XoTa 6bl ogHO M3 ypaBHeHui f(f(x))=0 n g(g(x))=0 Toxke He unmeeT
BELLECTBEHHbIX KOPHEN.

20. JokasaTb, 4To He cywectyeT oyHKumm f(n): N-> N takoi, uto f(f(n)) = n+2011.

21. Nyctb f: N=> N. [JoKaxknTte, 4to ecam AN Kax[oro n BbINoAHAETCA HepaBeHcTso f(n+1) > f(f(n)), To f(n) = n.



