Maremarnueckuit anains
Mogayns 1. 9nementapuable (OYHKITNN U
IpeJ1e/Ibl
Jlekiimga 1.1

Anborarus

Jlornueckne cumBosibl. Buypr umcest. [Ipsmas m obpatHas TeopeMmbl.
Heobxommmoe u gocratoanoe yemoBus. PacimpeHHoe MHOXKECTBO JIefiCTBH-
TEJIbHBIX Yuces. Tunbl mpoMekyTKoB. OrpaHndeHHOe U HEOIPAHUIEHHOEe
MHOXKecTBa. TouHast BEpXHSA U TOUHAS HUKHSIS TpaHu. [[puHIun B/IoxKeH-
HBbIX O0Tpe3KoB. UwucioBas dyukims. OCHOBHBIE dIeMeHTapHbIE (DYHKIIAMN.
DJjeMenTapHas (QyHKIIHA.

1 Jlormyeckme cuMBOJIBI

1. V - jroboii, j1j1s1 1100010
Va > 0 - 11000e 10I0KUTEIbHOE THCIO0 X
2. d - cymecTByer
Jx > 1 - cymecTByeT 4ucsio x, 60JbIee OHOTO
3. = - cJejayer, cjae0BaTe/bHO, TOTIa, TO
r=2=2>=4
4. < - paBHOCHIJIBHO, S9KBUBAJEHTHO, TOIJA U TOJBKO TOL/A
r+3<0&x< -3
D. € - IPUHAJJIEKUT
xr € A - 9ucJIo T NPUHAJJICKUT MHOKECTBY A
1e€{1,2,3}
6. C - BKJIIOUEHO
A C B - MHOXKeCTBO A BKJIIOUEHO B MHOYKECTBO I3, T.e. Bce 9J1eMEHTDI
MHOKeCTBa, A SBJISIFOTCST TaK»Ke U dJIeMEeHTaMu MHOyKecTBa B

{1,2} ¢ {1,2,3}

Cemakun A.H., 2017 1
© ,



MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

2 MHuoxKecTBa 4YnceJa

N ={1,2,...} - MHOXKeCTBO HATYPAJbHBIX TNCET
Z ={0,4+1,42,...} - MHO)KECTBO TEJIbIX THUCE/T
1 2
3’5
I - MHOKECTBO HPPAIMOHAJIBHBIX dnces. Llpumep: v/2, .
R - MHOKECTBO JICHCTBUTEIBLHBIX YNACEJI - 9TO MHOKECTBO BCEX Pallil-
OHAJILHBIX ¥ UPPAIMOHAILHBIX YUCEI

() - MHO>KECTBO pallloOHAJIbHBIX ducest. [Ipumep:

3 Teopema

Onpedenenue

MaremaTndeckne yTBepzKIeHNs, B IPABUILHOCTH KOTOPBIX yOEXK1a-
IOTCST IIyTEM PaCCYzKICHN WIN JT0Ka3aTeIbLCTB, Ha3bIBAIOTCS T€OpeMa-
MU.

Kazkgast TeopeMa COCTONUT 13 JBYX dacTeil: 13 YCJIOBUS 1 3aKJII0Ye-
HUS. YCI0Ble OOBIKHOBEHHO HAUYMHAETCSI CO CJIOBA, “‘ecyin’, a 3aK/II0YeHne
— o cJjioBa “To”. YcjaoBue — 3TO TO, UYTO JAHO; 3aKJI0YeHHe — 9TO TOo,
YTO HAJ0 JOKA3aTh.

Ecnn B Teopeme ycjoBHe cjie/iaTh 3aKJIIOUYEHUEM, a 3aKJII0UeHue -
YCJIOBHEM, TO NCXOJIHAsI TeopeMa OyIeT Ha3bIBATHCS MPSIMOM, 10Ty I1B-
mascs - OOpaTHOIA, a 0b6e TeopeMbl BMECTe - B3AUMHO OOPaTHBIMMU.

Onpedenerue
HeobxoamMbIM ycJIOBUEM Ha3bIBAETCA YCJI0BUE, O€3 COOJII0jIeHns
KOTOPOT'O JIAaHHOE yTBEPK/IeHNEe He MOYKET ObITh UCTUHHBIM.

Onpedenenue
JlocTaTOYHBIM yCJIOBUEM HA3LIBAETCSI TAKOE YCJIOBUE, IIPU BBIIIOJI-
HEHIN KOTOPOT'O JaHHOE YTBEPXKICHIE SIBJISETCS NCTUHHBIM.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

4 PacimmupeHHOe MHOXKECTBO JIeiICTBUTEJIbHbIX
quceJi

Onpedenenue

J1OMoJIHIM MHOKECTBO JeHCTBUTE/IBHBIX duces [ IByMs 3j1eMeHTa-
M +00 1 —o0. [lomydennoe MHOXKECTBO HA3bIBAETCSI PaCHITPEHHBIM
MHOXKECTBOM JI€HCTBUATEIBHBIX YHCeJI I 0603HaTaeTcst R.

a € R — a - KoHedHoe 9HCII0, +00 NI —O0.

Onpedenenue
DJIEMEHTHI +00 U —00 Ha3BbIBAIOTCsI OECKOHEYHBbIMU YNCJIAMIMN.

C'soticmea 6eCKOHEUHDIT YUCEN

)

3) (—00) 4 (—00) = —00

4) (+00) - (+00) = (=00) - (=00) = 400
5) (+00) - (=00) = (=00) - (+00) = —00

st 1T060T0 KOHEUHOT0 YNC/Ia @ CIPaBe/JINBLI CBOICTBA
1) —o0o < a < 400

2) a+ (4+00) = +00
3) a+ (—o0) = —o0
4) ecm a > 0, To a - (+00) = 400, a - (—00) = —00
5) ecin a < 0, 10 @ - (+00) = —00, a - (—00) = 400
Bipaseninst (+00) + (—o00), (+00) — (+00), i% (000, (00) - 0,

]E HeolIpeiesIeHbl I HA3hIBAIOTCSI HEeOIIPe e IEHHOCTSIMMU.
Ecimm 3naKk 0€CKOHEYHOI'O YNC/Ia HEM3BECTEH, TO 9TO YNCJIO HA3LIBAECTCSI
0ECKOHEYHOCTBhIO 0e3 3HaKa 1 0003HaYaeTCd 00.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

5 IlpomexxyTku

1) Orpesok
[a,b] = {z|]a < = < b} - MHOXKECTBO JEHCTBUTEIBHBIX UHCET T,
YJIOBJIETBOPSIONINX HepaBeHCTBY a < o < b
2) Unrepsad
(a,b) = {z|la < x < b}
3) [omyunrepsad
[a,b) = {z]a <z < b}
(a,b] = {x|a <z < b}

6 C(CBoiicTBa 4MCJIOBbIX MHOYKECTB

[TpoMezKyTKH! - 9aCTHBIH CJIydail YMCI0BOI0 MHOMKECTBA, T.e. MHOXKE-
CTBa, COIEPZKAIIEr0 HEKOTOPLIT HAOOD 4nce)I.

[Tpumepst: [1,3] - orpesok, (1,4) - unrepsas, {1,3,5} - unciosoe
MHOYKECTBO C 3JjieMeHTamMu 1, 3, .

Onpedenenue
YucsioBoe MHOKECTBO F Ha3bIBa€TCsl OPAHUYEHHBIM CBEPXY (CHU-
3y), ecom 3b € RVx € E: x <b (x > ).

PacmmdpoBka MareMaTndecKux CUMBOJIOB:
Jb € R - cymecTByeT Takoe JeficTBUTEIbHOE YUCIO0 b, ITO
Vr € E - mig a1060ro dmnciia r U3 MHOXKecTBa, F
. - BBIIOJIHAETCH
xr < b - x MeHbIIle WK paBeH b
x > b - x 6osbire wim paBeH b

Onpedeserue
YucoBoe MHOKeCTBO F Ha3blBaeTcss HEOIPAHUYEHHBIM CBEPXY
(causy), eccm Vb € R 3z € E: v > b (v < b)
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

PacmindpoBka MaTeMaTndecKinX CUMBOJIOB:
Vb € R - jurst 1100010 JIeficTBUTEILHOTO Yncya b
dr € E - cymecTBye Takoe YHCJI0 X U3 MHOXKeCTBa, [/, 9To
. - BBIIIOJIHSAETCS
xr > b - x Oosble b
T < b - x Mmenbie b

Onpedenenue

MmuozkecTBo E Ha3bBaeTcs orpaHU4YeHHbIM, eciin 30 > 0 Vo € B
] <b

Onpedenerue

Hanmenbiee u3 Becex 4ncesi, OrpaHMIUBAIONINX MHOYXKECTBO F cBep-
Xy, Ha3bIBAETCSA €r0 TOUYHOM BepxHeill rpaHbIo 1 obo3HadaeTcs Supl
(amraercs "cympemym E").

Onpedenenue
HawubosbItee cpenn Beex dnces, orpaHnInBaIOIIX MHOXKECTBO F CHII-

3y, HA3LIBAETCS €ro TOYHOM HUXKHeN rpaHbio n obosnadaercs infE
(quraerca "undumym E").

7 IlpuHIUII BJIO>KEHHBIX OTPE3KOB

PacemoTpum 6eCKOHEUHY O TTOC/IEI0BATEIbHOCTD OTPE3KOB a1, b], [ag, ba],

s @y by,
e
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
Cucrema oTpe3KoB [aq, by], [az, ba], ..., [an, by], ... HABBIBaeTCs cucTe-
MO BJIO2KEHHBIX OTPE3KOB, €CJIN
algaggganggbnggbggbl

Onpedenenue
[oBOpSIT, YTO AJINHA BJIOKEHHBIX OTPE3KOB CTPEMUTCS K HYJIIO,
eciim Ve > 0 dn(e) € N Vn > n(e): |b, — a,| < €.

PacmmdpoBka MareMaTnIecKux CUMBOJIOB:

Ve > 0 - 11 110060r0 MOJIOZKUTEILHOTO €

dn(e) € N - cymiecTByeT HATypaJbHOE THCJIO 7, 3aBHUCHAIIEE OT &,
TAKOe 4TO

Vn > n(e) - mas J1060ro HATYPAJIBHOTO UHCIA 7, TPEBOCXOJISIIIETO
n(e)

: - BBIIIOJIHSACTCA

b, — a,| < e - Mojysb pasHocTu by, U a, MEHBIIE &.

Teopema (NPUHUUN BAOHCEHHBLT OMPESKOE)

JIjist BCSIKOM CHCTEMBI BJIOKEHHBIX OTPE3KOB [an, b,], n = 1,2, ... ¢
JUIMHAME, CTPEMAIIMMUCS K HYJIIO, CYIIECTBYeT eJIMHCTBEHHAsT TOYKa d,
KOTOpast IPUHAJJICZKUT BCEM OTpe3KaM cucteMbl, npudeM d = sup{a,} =

inf{bn}.

8 YucaoBass PyHKIINIS

Onpedenenue

YHucimoBass (PYHKIUSA - 9TO NPABUIO, CTaBAIee B COOTBETCTBUE
KayKJIOMY SJIEMEHTY HEKOTOPOIr'o YHCJIOBOIO MHOXKeCTBa X HEKOTOPOe
YUCJIO U3 MHOXKECTBA JIEHCTBUTETbHBIX UNCET

O6osnauenne: y = f(x)
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
I'padukom dysknmu y = f(xr) Ha3BIBAETCS MHOXKECTBO TOUEK

(x, f(x)), tne z € X.

Onpedeserue

[Iycrs gana dyuknus y = f(x). @yHKINA, CTaBSIIAs B COOTBETCTBHE
KayKJIOMY YHUCJIY Y COOTBETCTBYIOIIee 3HAUYECHNE X, Ha3blBacTCd oOpaT-
HOUl PyHKIHEI.

O6osnauenne: z = f~1(y)

f

f-l
Onpedenenue
[Tycrs nabbl dbyakmun y = f(z) u z = g(y). Oyukuua z = g(f(x))
Ha3bIBAETCs CJOXKHON (pyHKIMel niin koMmno3unueit pyHkmii [ u
g.
O6osnavenne: (go f)(z) = g(f(z))
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

9 DaemeHTapHble (DYHKINN

K 0oCHOBHBIM 3JIeMeHTAPHBIM (DYHKIIUAM OTHOCITCS:
1)y =a"
Jy=a",a>0,a#1
3)y=1log,z,a>0,a#1
)
)

\)

W

y=sinz,y=-cosz,y=tgx, y=-ctgx
D) y = arcsinz, y = arccosz, y = arctgx, y = arcctgx

Onpedeserue

OyHKIII Ha3bIBAETCA JIEMEHTAPHOM, eCJIN OHa 3a/1aHa, ¢ TTOMOIIBIO
dopMyJIBI, cojiepzKaleil KOHETHOEe YUCI0 apu@PMETHICCKIX Ollepalnil 1n
CYIEPIO3UIINIT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHUII.

[Ipumepnt: y = 222 + 3z + 5, y = sin(2%).
[Tpumep pyHKIWMN, KOTOpas HE SIBISETCS JIeMEeHTapPHOI:

_ r, v <0,
y= sinz, x> 0.

Kaaccuuravyusa sremenmapnux Gyrxyu:
1) MHOTOWIEH (TIOJIMHOM)
P.(x) = apa™ + ap_ 12"t + ... + ar1x + ag,
2) paroHa/bHas (bYyHKIA (JIPOOHO-parmoHabHas hyHKIHs)

Y= 5:1((2))7 rie Po(z) u Qm(x) - nosmnomt,

3) upparuoHaabHas (GYHKIMs - 3T0 (DYHKIHA, COJepPIKAIasi Hpparii-
OHAJILHOCTH, T.€. KOPHU Pa3JIUIHbIX CTeleHei

y=2x+ Jx,

4) TpaHCreHeHTHas (DYHKINS - 9T0 QYHKIMsI, cojep:Kaliast B cebe
pa3/InyuHble TPUTOHOMETPUYECKIe, 0OpaTHbIe TPUTOHOMETPUIECKHE, T0-
KazaTeJbHbIe U JIorapudMuieckne (pyHKITIH.

y=1x++/r+sinz.
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