T'nasa 1. HEKOTOPHIE OCHOBHHBIE ITOHATU A

1.1. BeickassiBaunus. Jlormyeckmue omepanuu

Hpeanomeﬂne, cozepxkKamiee NCTUHHOE UJIN JIOZKHOE YTBEPXKIEHUEe, MbI 6y,aeM Ha3bBIBATH 8bICKA3BL8AHUEM.

ITpumepsr. 1. Turp — miekonuraroree.

2. "A" — nepBasi OyKBa, PyCCKOro ajipaBUTA.
3. B kouioze gyist npedepanca 52 kaprhbl.

4. 2+3=6.

IlepBbie 1Ba BBICKA3BIBAHUSI KCTUHHBI, BTOPHIE B — JIOXKHBI.

Crenyomue npejioyKeHUsT BHICKA3LIBAHUSIMY HE SIBJISTIOTCSI:

[Ipocrure nexore, 4T0 TAK HEPA3yMHA ObIBAET OHA.

ConuanucTuyeckast NepCreKTUBA.

Po3oBoe miarne kpacusee, yem roiy6oe.
IlepBoie nBa mpenJIOKEHNS HE COAEPKAT YTBEPKAECHUI; ICTUHHOCTD YTBEP2KAECHUSI, COEPIKAIINETOCS B TPETHEM IIPE/I-
JIO2K€HUU, 3aBUCUT OT BKYCa.

Omnpegenenne. Ilycts A — BoickasbiBanne. Ompuyanuem BHICKA3bIBaAHNS A HA3BIBAETCSI BHICKA3bIBaHUE "HEBEPHO,
gyro A" (mwmm "me A"), KOTOpOE JIOXKHO, ecid A MCTUHHO, U UCTUHHO, ecid A joxuo. IIpu 3anucu Bmecro "ue A"
00BIYHO ynoTpeOIsioT 3HaK —A.

970 onpezeenre KOPOTKO 3aNKUCHIBAETCS B BUE TaK HA3bIBaeMOi mabauybs ucmunnocmu (3nece Y o6o3uagaer
ucruny, JI — J10XKb):
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Omnpenenenne. Ilycrs A, B — BeickasbiBanus. Konstonxyueli STUX BHICKA3BLIBAHUH HA3LIBAETCS BHICKA3HLIBAHUEC
"A uB" (mumyr A&B wiu A A B), koTopoe 3amaercs cieayiomeii tTabauieil nCTUHHOCTH:
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Ipumepsr. 1. Beickaseianue (B okratpe 31 genn) A (7 > €) ncrurnO, MO0 NCTUHHBI 002 ONEPAH/IA KOHbIOHKIIAH.
2. BeickaswbiBanue (Crpeska KoMmaca Beerja ykasbiBaer Ha 3aman) (3 -3 = 9) 10KHO, TaK KaK JIOKEH MepPBbIit
OMEPAHJT KOHHIOHKIIUH.

Omnpenenenue. IIycte A, B — BoickasbBanus. JJussionkyueti 9TUX BbICKA3BIBAHUN HA3BIBAETCS BBICKA3BIBAHUE
"A wim B" (mmmyt A '\/ B), koTtopoe 3amaerca cremyomeii Tabnuneii nCTHHHOCTH:
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ITpumepst. 1. BrickaswBanue (B okrsaope 31 nenn)\/ (Crpenka kommaca Bcerja yKa3blBaeT HA 3aMajl) UCTUHHO,
0O TEPBBIA ONEPAHT TU3BIOHKIINYA UCTUHHBIIA.
2. BeickaswsiBanue (1900 rox — BucokocHsrit)\/(2 - 2 = 5) J0%KHO, TaK Kak JIOXKHBI 062 OMepaH/a AN3bIOHKIWN.

Sameuanus. 1. O6parure BHUMAHUE HA TO, 9TO 003 "wym" HE MMEeT B MaTeMaTUKe PA3IeUTETLHOTO CMbBIC/IA,
"wr-unn", 0OBIYHOrO JUIsi ynoTPeOIEHNST ITOrO COI03a B PYCCKOM Si3bIKE.

2. Z[.T_[H 3aIIOMUHAHUSA y,Z[O6HbI C.He,[LyIOIHI/Ie OIIMCAaHUA: KOHbIOHKIIUS UCTUHHA TOJIBKO npu NCTUHHOCTU O6OI/IX ee
ONEPAH/IOB; AU BIOHKIUS JIOXKHA TOJBKO IPU JIOXKHOCTU 0DOUX €€ OTePaHIOB.

npenesenue. [Iycrsb — BBICKa3bIBaHus. Mmniukayueli Ha3bIBa€TCS BLICKA3bIBaHKE "ecan A, TO MAIILYT
Omnpen IIycts A, B u " A, roB" y
A = B), K0TOpOE 3a13eTCs CIIeyIomeit Tabauieil HCTUHHOCTH:
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ITpumepsr. 1. BeickaseBanue (1 > €) = (2 - 2 = 3) s0xKHO.
2. BoickazbBanue (2 -2 = 5) = (2- 2 = 3) ucrunso.

Samveuanus. 1. Kak BuaHO u3 BTOPOro mnpuMepa, 3HadeHue cow3a "eciau...To" B MaremMaTuke He BCErIa COB-
I3 Ja€T C €ro 3HaY€HUEM B pyCCKOM A3BIKE. HOSTOMy MBI COBeTyeM HE IIBITATHCA MHTEPIPETUPOBATH UMIIJIMKAIIUIO Ha
COIEPXKATEJILHOM YPOBHE, a 3allOMHUTH Ta,6.]'II/IIIy NUCTUHHOCTHU U ITOJIbB30BATHCA €10.

2. B omsinure OT KOH'BIOHKIWHA ¥ JU3bIOHKINYM WMILIMKAIKAS He cuMMeTpudHa: B =—> A He To ke camoe, 4TO
A = B.

Omnpenenenne. IIycts A, B — Bricka3biBaHus1. Jxsusasenyuedi Ha3bIBaeTCs Bbicka3biBanue "A pasHocuabao B"
(mumyT A <= B), KOTOpOE 332eTCsA CIeAyIOmeil Tabauiel ICTUHHOCTH:
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Hpnveps. 1. (—(A A B)) <= ((=A) \/(-B)).

2. (-(AVB)) <= ((=A) A(-B)).
3.(A=B)A(B= A)) < (A < B).

HpOBepre UCTUHHOCTH 3THUX BI)I(}KE)BI)IBH,HI/II‘/‘I7 TOCTPOUB Ta,6J'II/IIlbI NCTUHHOCTH.

1.2 MHuo>kecTBa

MHo2kecTBO — mOHsTHE NepBUYIHOE, Heonpeneasemoe. CHHOHUMAME CJIOBA MHOHCECTNEO SBJIAIOTCI: Cemeticmaeo,
KaacC, ¢mado, a TAKIKE Psifi IPYTUX CJIOB.

MuozkecTBO cocrout u3 jieMeHTOB. QnucaHue MHOXKECTBA JOJKHO ObITh HACTOJBKO IOAPOOHBIM, YTOOBI IIPAK-
TUYECKHU O JII0O0M npeamMere (Belu) MOXKHO ObLIO CKA3aTh, SBJSIETCS ITOT MPEAMET (IT4 BEIlb) JJEMEHTOM JAHHOTO
MHOKECTBA WJIU HET.

Mo 6yaem 0603HaYATH MHOXKECTBA OOJIBIIMMY OYyKBAMM JIATMHCKOTO ajihpaBUTa, a UX JIEMEHTHI — Masbivu. Eciau
a — 3nemenT Mmuoxkecrsa A (ropopsit takxke "a npunaanexxur muoxecrsy A"), Gyzem nucarb a € A; eciiv a He SBJISIETCS
snemenTom MHOXKecTBa A (a He mpuHALIEe)RUT MHOXKECTBY A), Oymem mmcars a ¢ A.

YacTo BCTPEYANIIUECs YUCIOBbIE MHOXKECTBA MMEIOT CTAHAAPTHBIE OO03HAYEHUST:

N — MHOKeCTBO HATYDPAIBLHBIX YUCET;

7, — MHOXKECTBO TEJIBIX YUCETT;

R — MHOKECTBO BEIECTBEHHBIX JHCEJI.

OueBnaHA UCTUHHOCTD Clenyomux BeickaspBanmii: 2 €N, 3.62¢ N, 3.62¢€ R.

Ecyiu MHOXKECTBO COCTOUT U3 KOHEYHOTO (M HE CJIUIITKOM GOJIBIIOr0) KOJUYECTBA JJIEMEHTOB, IPOIIE BCErO 33,1aTh
9TO MHOKECTBO, IIPOCTO MEPEUNC/INB BCE €ro 3jeMeHThbI. HampumMep, 3amIuch

X ={-1,0,1}

O3HAYAET, YTO MHOXKECTBO COCTOUT U3 Tpex areMeHToB: (—1), (0), (1). OT™MeTnM, 4T0 HOPSIOK IEPEUNCITIeHNs STIEMEHTOB
MHOKECTBa He urpaer posu. Tak, Hanpumep,

{-1,0,1} ={1,-1,0}.

Eciu nuyr A = B, TO umeroT B BUay, 9T0 A u B — 1Ba UMEHU OJHOIO U TOTO YK€ MHOXKECTBA (MHAYE, — CJIEBA
U CIIPaBa OT 3HAKA, PABEHCTBA CTOAT JIBA IK3EMILISIPA OJHOTO M TOIO YK€ MHOXKECTBA).

VCiI0BUMCSL CYUTATD BCE 9JIEMEHTHI MHOXKECTBA PA3IMYHbIMU (BO MHOXKECTBE HE MOXKET ObITh OJUHAKOBBIX JI€-
menToB). Hanpumep, eciiu mojoxKuTh B KOILIEJIEK MTh TOJHKO YTO OTIEYATAHHBIX CTOPYOJIEBOK, TO JIEMEHTAMEI MHO-
2KECTBA CJIEAyeT CUMTATh HE CTOPYOJIEBKHU, a8 NPOHYMEPOSAHHbIE CTOPYOIEBKH, TAK KAK OJHA KYMIOPa OTIUYAETCS OT



JpPYTOil TOIBKO cBOMM HOMepoM. HeckosbKo py6IeBbIX MOHET 0Opa3yIOT MHOXKECTBO TOIHKO NPY YCIOBUU, YTO OHU Pa3-
JITYAKTCA T'OO0OM BBIHcha. A BOT HECKOJIBKO JECATUKOIIEEYHBIX MOHET (Ha HUX T'OJ, BI)IHyCKa, OTcyTCTByeT) MHOXKECTBa
HE 00Pa3yIoT.

Eciiz MHOXKECTBO KOHEYHO, HO COAEPKUT OY€Hb MHOI'O 3JIEMEHTOB, TO LIeJIeCO0OPA3HO BMECTO [IEPEYUCIICHNS ITUX
9JIEMEHTOB C(OPMYJIMPOBATH XAPAKTEPUCTUIECKOE CBOUCTBO, KOTOPBIM O0JIAIAI0T BCE JIEMEHTHI 3TOr0 MHOXKECTBA, U
TOJILKO 3JIEMEHTBI 3TOr0 MHOXKECTBA. 3anucCh

4= {alP()}

yuTaercs Tak: "A COCTOMT M3 BCEX TEX U TOJNBKO TEX JIEMEHTOB, KOTOPbIe 00Iaai0T CBOMCTBOM P (/18 KasKa0ro u3
KOTOPBIX BbiCKasbiBanue P(a) ucrunno)". Hanpumep, "A — MHOXKECTBO BCEX HATYPAJIbHBIX YUCE], KBAAPAT KOTOPHIX
MeHbIne Mujumapaa” (mompobyiiTe 3a1aTh 3TO MHOXKECTBO IEPEYUCIEHUEM €ro JIEMEHTOB!).

OueBuHO, YTO 33aTh MHOXKECTBO ¢ OECKOHEUHBIM KOJUYECTBOM 3JIEMEHTOB MOYKHO TOJIBKO YKA3AHUEM XapaK-
TEPUCTUIECKOTO CBOWCTBA ITHX JIEMEHTOB. TaK, MHOXKECTBOM HYETHBIX YHCEJ HA3BIBAIOT MHOXKECTBO LIEJBIX HYUCE,
JessAuxcs Ha 2 6€3 OCTaTKa, MHOXKECTBOM IIPABUJIbHBIX APODel HAa3bIBAIOT MHOXKECTBO OOBIKHOBEHHBIX ApPODeii, y
KOTOPBIX MOJLyJIb YMCJIATENS CTPOrO MEHbIIE MOYJIsi 3HAMEHATEJIs, ¥ T.I.

Sameuanus. 1. MuHOkeCTBO ym00HO IpeCTaBIATE cebe KaK MEIIOK, B KOTOPBIM CBAaJIEHBI COCTABJISIIOIIME 3TO MHO-
’KECTBO 3jleMeHThl. Mbl HAMEPEHHO MCIIOJIb30BaJIM CJIOBO "cBasieHbl", 4T00bI eie pa3 Mo 4epKHYTh HEYIOPsiJOY€HHOCTh
9JIEMEHTOB MHOXKECTBA.

2. He ciieryer oToxeCcTBiIsiTh OJIM3KHE 110 CMBICIY CJI0BA PYCCKOro si3bika "mMuoro" u "muoxkecrso". Bo mHOXxe-
cTBe (MATEMaTUIECKOM) MOXKET ObITh MaJIO JIEMEHTOB, MOKET OBbITh OJMH 3JIeMEHT (€CThb JaXKe TePMUH "OIHO3IEMEHT-
HOEe MHOXKeCTBO") U, HaKOHEI], MOXKET BOOOIIE He ObITh HU OMHOrO JIeMeHTa (nycmoe muoocecmeo). Iloaromy 1gacTo
ynorpebisiemoe "mkonbHoe" BbIpakeHue "ypaBHEHHE MMEET MHOXKECTBO perieHuit”" 6eccomepKaresibHO: y yPABHEHUs
BCErJa €CTh MHOXKECTBO PEIeHui (jazKe eCiM y Hero HET HU OJJHOTO DEIIEHWUs]).

3. IIycroe MHOXKECTBO IPUHATO 0603HAYATL CUMBOJIOM (.

4. Eciit MHOXKECTBO 332€TCsI XAPAKTEPUCTUIECKIM CBOMCTBOM €ro 3JIEMEHTOB, TO 9TO CBONCTBO JOJIXKHO OBITH
mpoBepsieMbIM. Bpsiz i1 MOXKHO TOBOPUTH O MHOXKECTBE CTYZEHTOB-CIIOPTCMEHOB, TAK KAK CYIIECTBYIOT DA3JIAIHBIE
TOYKHU 3PEHUsI Ha TO, CJIEAYET JIM CUATATH CIIOPTCMEHOM CTYZEHTA, UIPAOIIErO HA JIEKIUA B OPUIK.

Crenyer BoODOmIE n3berars 00CykaeHusi HeCHOPMYIUPOBAHHBIX MpobisieM. Tak, B cepeanHe MPOIIJIOrO BEKA y
dunocogos bbLIa MOmHAS TeMa, quckyccuii: "Mozker sin mamuaa MbicuTh?". TIpu 3TOM He OnMpeneNsaINuCh HU TIOHSITHE
"mamuaa", Hr moHaTHe "MbICTUTE". Mamemamux Teiopuar! "mpobaemy" 3aKpBLI, OMyOINKOBAB CTATHIO MO HA3BA-
uuem "Moxer Jiu MammHa, MBICUTE?", B KOTOPOi onpedesun nonamus "mamuna" u "mbicouts" u dokasaa, 9To
mammHa, (B cMbicie Thiopuara) Moxer MbICIuTh (B cMbicsie Trhiopunra). Pekomenmyem npodects 3Ty BecbMa 1000~
neITHY!0 pabory (pycckuit mepesom: A. Teropuar. Moxer nm mamunaa Mbicantb, @uamarrus, M.:,1960)

1.3. HacTtu MmHOXecTBa. Omepanum HaJ MHOXKeCTBaAMM

[To-BuanMoMy, HET HEOOXOIUMOCTH OOBSICHATD, YTO TAKOE YaCTh MHOXKECTBA, €CJIM CAMO MHOYKECTBO y2Ke 33/1aHO.
OTMeTuM TONBKO, YTO MHOTJA BMECTO MOHSITHBIX CJIOB "JacTbh MHOXKeCTBA'" yHnoTpeOJSIIOT MeHee TMOHSITHBIN CHHOHUM
"moaMuOXKECTBO" .

Hanpumep, MHOKECTBO 9E€THBIX YHCEJI €CTh YaCTh MHOXKECTBA LEJIbIX IKCesl ([IOAMHOKECTBO MHOXKECTBA, LEJIbIX
qucesn). Eciim MuOx)ecTBO A siByisiercss 4acThio MHOXKecTBa, B, To mumyr A C B. [Ipu 3TOM HE HCKJIIOUAETCsI, 9TO
A = B, T.e. BCIKOE MHOXECTBO CUMTALTCS NO onpedesenuto CBoe dacreio. O4eBumHo, 9To

(AcB)\(BCA) <= A=B.

Mo 6yieM cYuTaTh [yCTOE MHOXKECTBO N0 0NPedeseruto 9acThi0 JI000r0 MHOXKECTBA. DTO COrJIAIIEHNe HEM30exK-
HO, TAK KaK yTBep:KaeHue, 9ro () ne asasemca 9actoio X, 03HAIa0 ObI, 9TO BO MHOKECTBE ) (IIyCTOM) eCTh /1eMeHT,
HE cozepKaluiics BO MHOXkKecTBe X !

Paccmorpum HEKOTOpBIE Onepanuy HaJi MHOXKECTBAMHU.

Onpegenenue. Ilepecenenuem muoxkects A u B (obo3nagaercs A N B) Ha3bIBaeTCs MHOMXKECTBO, COCTOSILIEE U3
BCEX JIEMEHTOB, BXoAsmmx U B A, u B B (T.e. nx MakcuMasbHas 00mas 9acth). YTeepxkaeaue A N B = () unraercs
"muoxkectBa A m B He nepecekatorcs". U3 ompeesienusi 09€BUIHO, UTO Jisi JTOObIX MHOXKeCTB A, B, C

ANB=BnNA4; AnA=4; And=0; (AnB)NnC=An(BnNQOC).

Onpenenenne. Obsedunenuem MEOXKECTB A 1 B HA3BIBAETCS MHOYKECTBO, COCTOSIEE U3 BCEX JIEMEHTOR, BXOs-
X XOTs ObI B OJHO U3 00beauHsIeMbIX MHOXKeCTB. Eciu o0bequasembie MHOXKecTBa A u B npencraBisaTh cebe B Bue

! Anan Marucon THIOPUHTI (1912-1954) — anrnmiickuit WHKeHep ¥ MaTHMATHK, WIeH JIOHJOHCKOTO KOPOJIEBCKOTO 06mecTBa. Bo3rmas-
Js11 paboTy MO CO3LAHUIO BHIYUCIUTEILHBIX MamuH B HamuonanbHoM dusnyeckoit jaboparopuu B Tegauurrone. Maremarudeckue paboThl
T])IOPI/IHFa B OCHOBHOM IIOCBAIIIEHBI Ma,TeMa,TPI‘IeCKOﬁ JIOTUKE U BBIYUCJIIUTEJIBHBIM MAalllMHAM.



3ATIOJHEHHBIX WX JJIEMEHTAMU MEIIKOB, TO 00bEJUHEHUE MOJIyIaeTCsl Tak: 6epyT mycToi Memok C, CCHIMAIOT B HETO BCE
cozepxkumoe MemkoB A u B, a 3arem ynansior gy6auKaThl 3/eMeHTOB (eciu TakoBble HaiiayTcs). Tumyr C = AU B.
U3 onpesnenenust 04eBUIAHO, UTO st 00X MHOXKecTB A, B, C

AUB=BUA; AUA=A4; An0=4; (AUB)UC=AU(BUCOC).

I'paduaeckoe nzo6parkenne CKa3aHHOTO BBIMIE HasbiBaeTcs auarpamvoii Benna? (puc.1.1.). Ha sToit muarpammve
OJJHO M3 WMCXOAHBIX MHOXKECTB 3alITPUXOBAHO TOPU3OHTAJBHO, APYroe — BepTUKaJbHO. Ilepeceuenue (0Ouias 4acTs)
HeceT Ha cebe 00e mTPuXOBKYU, 00bETUHEHNE — XOTsI ObI OIHY.
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Puc.1.1

Heckonpko MeHee 09eBUIHBI Jucmpubymushbie CBONCTBA EPecedeHnsi U O0'beTNHEHIS MHOKECTB
AUBNC)=(AUuB)N(AUC); AN(BUC)=(ANB)U(ANCOC).

ITposepbre 3TU CBOiCTBA Ha, AUarpamme Benna (puc.1.2):

—

Omnpenenenve. Pasnocmoro muoxkects A u B (o6o3Hauenne A \ B) Ha3bIBaeTCsi MHOXKECTBO, COCTOSIIIEE U3 BCEX
TeX IEMEHTOB MHOXKeCTBA A, KOTOPBIE He BXOASIT B MHOXKECTBO B.

2 >xon BEHH (1834-1923) — anTuiiCKuil JOTHK ¥ MATEMATHK.



st moberx muoxkects A uw B (A\ B)U (AN B) = A. B wacrnoctn, eciu AN B = (), ToA\ B = A.

Onpezenenue. IIpamvim npoussedenuem Henycrbix MEOXKeCTB A u B (0603na4yenne A X B) Ha3bIBAETCS MHOXKe-
CTBO, COCTOSIIIEE U3 BCEX yNOPSAOYEHHBIX NP, IEPBBIA JIEMEHT KOTOPBIX 6epercs u3 A, a BTOpoil — u3 B.

3ameuanus. 1. VI3 onpenenenus oueBnano, uro A X B # B x A, eciu A # B.
2. Buecro A x A o6wrano mumyT A% m Boobme, A" = Ax Ax...x A.
—_—————

7. COMHOXKUTEJIEHn
3. IIpsimoe npou3BezieHre MHOXKECTB HA3BIBAIOT TAKXKE UX 0enapm06mM3 npoudeederuem.

1.4. ®yskuusi, oTrobpakeHue, orepaTop

Cuwnras nousitusi GyHKyus, omobpasicerue, ONEPaMOpP NEPBUIHBIMY, ONUIIEM MTPABUJIA, UX UCIOIb30BAHMUS.

ITIycrs X u Y- npoun3sosbabie Hemycrbie MEOXKeCTBA. Ecin kaxkjoMy sementy n3 X 1moCTaBjieH B COOTBETCTBUE
po6Ho odun 3neMeHT u3 Y, Mbl Oy/IeM rOBOPHUTH:

— na muoocecmee X 3adana Pynryua co 3naveHuamy 8 Y, win

— 3adano omobpasicenue X 6 Y, nin

— 3aj:aH onepamop, deticmeyrouwut us X 6 Y.

Takum 00pa3oM, CIIOBA, PyHKEUUA, omobpasicerue, onepamop Mbl OyIeM CIATATH CHHOHHMAMU®.

Eciu ums dysnkiuu (orobpakeHusi, Oneparopa) ecrb f, TO MULLyT
f: X->V

Quement y € Y (eduncmeennwiti), kKoropbiii pyHKImst f CTABUT B COOTBETCTBUE I€MEHTY T € X, HA3BIBAIOT
snavenuem Gynwkyuy f B Touke £ € X uim obpasom touku x € X npu orobpaxkenuu f. duiement r € X HA3BIBAIOT
npoobpazom touku y € Y npu orobpaxkenuu f. HMumyr y = f(z). JJoroBOpuMCs: CYUTATH, YTO HA HAIIUX PUCYHKAX
npoobpas coenuHsIeTCs: ¢ 06Pa30M CTPEJIKOI, HANPABJIEHHOM 0T mpoobpas3a K 06pa3y (puc.1.3).

Yo x4

Puc.1.3

Ceppesnoe npepynpexaenne. O6pamaeM BHUMAHWE IUTATENs HA TO, 9TO DyHKIms (0TOOpaKeHwWe, Oneparop)
ato Tpoiika (X,Y, f), T.e. Beakmii pas, kormga ynorpebasercs oquo u3 ¢inos "dynkmua", "orobpaxkenune", "oneparop",
JIOJZKHBI OBITH HA3BAHBI MHOKECTBO X (001aCTh Onpenenenns GyHKI@H), MHOKECTBO Y (MHOKECTBO, B KOTOPOM JIE?KAT
3Ha4YeHUs DYHKIUK®) ¥ IPABUJIO f, TIO3BOAIOMEe /i Kaxka0ro ¢ € X HallTu COOTBETCTBYIOMUIL eMy eduncmeenbil
yevY.

Hampumep, f: R—= R y= f(z) = 2°.

OTMeTuM YacTo JOIMyCKAEMYIO BOJBHOCTD: TOBOPAT O (hyHKuuu $in(x), XOTA B TOYHOM TOHUMAHWU Sin(r) He
dyHKUMS, a 3HAUYEeHNE DYHKIMU Sin B TOUKe x. MBI HACTOSTEIHHO PEKOMEHIYEM BCETIA MPOBOAUTE PA3IUUINE MEXKTY
GbyHKIHEl U ee 3HAYEHUEM B TOYKE.

TepMunosornueckoe 3amedanue. B pusuke ynorpebisiercs nousitue "sesmanna (T0, 9TO MOXKHO M3MEPUTD WA

BBIYHC/IATH, HATIPUMEDP, Macca, TeMIepaTypa u T.1.). B MaTeMaTuke aHAJIOTOM 3TOTO TIOHATHUS CIYXKHUT NepemeHHass.

O0ObsBIIsis KaKyo0-HUOYIb OYKBY TIEPEMEHHOM, Mbl OJJHOBPEMEHHO JOJIXKHBI YKA3aTh HEKOTOPOE HEIYCTOEe MHOMXKECTBO,

3Pene TIEKAPT (1596-1650) — dpaniy3ckuit dpumocod, MaTeMaTHK, HU3KK U (u3noIor. BriepBrle BBeJI MOHATHS IePEMEHHOR U (YyHK-
nue, cOpMyNIUpPOBaI OCHOBHYIO TeOpeMy aarebpsl, CO34ajl MEeTON KOODAHUHAT.

4YHora MeK Ty STHMH CJIOBAMHM MPOBOJAT pa3nmdue. HampuMmep, Ha3bIBAIOT OMEPATOPOM TOJBKO OTOODAsKEHHE MHOXKECTBA B Cebs.

5B srom kouTexcTe Y He eCcTh MHOXKECTBO 3HaueHwuit dyuxmun f!

6Tlepemennas B MaTeMaTHKe — UMs CyIIECTBHTETHHOE.



JIEMEHTHI KOTOPOTO MOT'YT B aJbHEHIIeM 3aMemars 31y 6ykBy. Tak, HAIpUMED, eCIIu 7, — IeJ1asi YMCI0Basi IePEMEHHAsT
(n € Z), To B BRIpakenuu n’ + 4 MOXKHO BMECTO N TMOJCTABJATHL J0G0Oe Ienoe yucio. Ecmm p u g — jorudeckue
HepeMeHHbIe, TO B BbIpaXKeHNH p \/ ¢ MOXKHO BMECTO HUX MOACTABIATH 6o W (ucruna), mubo JI (J10Kb).

Ecnu x — nepemenHasi ¢ MHOXKeCTBOM 3HadeHuit X | ¢y — nepeMeHHasi ¢ MHOXKeCTBOM 3HaueHuit ¥V, f: X Y —
dyHKIWMs, TO B BbIpaXKeHNH Yy = f(I) HEPEMEHHYIO T YaCTO HA3bIBAKIOT HE3a68UCUMOU, & NEPEMEHHYIO Y — 3a46UCUMOT.
B namewm kypce 3Tu T€DMUHBI HE UCIIOJIB3YIOTCS.

1.5. Komnosurus dbyHKIuit

Paccmorpum takyio curyanuio (puc.l.4):

2= g(y) = h(z) y = f(z) x

g: Y Z f: X->Y
h=gof: X2

Puc.1.4

Banaubl Gyukyu f: X - Y ug: Y — Z. [loctaBum B COOTBETCTBUE KAXKIOMY j1eMeHTy & € X posHo 00uh
3JIEMEHT 2 € Z 10 CAeAYIOIEMY IPABUILY:

1) no 3amansoMy z € X HaiiTu coorBercTByIOmuii emy y = f(z) € Y;

2) mo mony4yeHHoMy y € Y HaiiTu cooTBeTcTBYOmui emy z = g(y) € Z.

Takum 00pa30M, OKA3BIBAETCs TIOCTPOEHHOH HoBas (yukuus h : X — Z. Ee uasbiBaior xomnosuyuet (uHOTIa
— cynepnosuyuety) Gbyukuuit f u g. Mumyr h = g o f (oOparure BHMMaHME HA MOPsAIOK KoMoHeHT!). [oBOpaT Takke
"coxkHast GyHKIWs", HO MBI HE COBETYEM KCIOJIB30BATH 3TOT TEPMUH.

Nraxk,

z=9g(y) = 9(f(z)) = (g0 f)(z) = h(z).

Eciin uzobpaxkars dbyHKumo B Buge "depHoro simuka" €o BXOIOM Z, BbIxomoM y u umerem f (puc. 1.5),

Puc.1.5

TO KOMTO3UIMs (DYHKIMI NPeACTABUTCS MOCIEA0BATEILHBIM COeIUHEHnEM KOoMTIOHeHT (puc. 1.6).

Puc.1.6



