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1. MHoxecTBa. Onepauumu Hag MHOXKecTBaMmu

[lonsiTue MHOXKECTBa B MAaTE€MaTUKE OTHOCUTCS K HEOINpEAeIsieMbIM
(To;100HO TOHSTHAM YHCIIA U TOYKH).

MHOXECTBOM SBISETCS COBOKYIHOCTh OOBEKTOB, OOBEIMHEHHBIX KaKHUM-
100 TIPU3HAKOM.

OOBEKThl — 3JEMEHTHl MHOXKECTBA — 0003HAYAIOTCS CTPOUYHBIMH OYKBaMH.
CamMu MHOXecTBa 0003HAYalOTCS  3arjlaBHBIMH  (IIPONMUCHBIMU) ~ OyKBamMu
naruHckoro andasuta. ToT (akr, 4To @ SBISETCS AIEMEHTOM MHOXecTBa A
obo3Hauaercs a A (TOBOPSAT, UTO @ TPUHAMISKUT A ); TO, UTO @ HE SBISAETCA
3JIEMEHTOM MHOXKecTBa A ,0003HadaetTcs a A (TOBOPAT, YTO @ HE MPUHAIICIKUT
A).

Cuuraercs, 4YTO MHOKECTBO 3a/1aHO, €CIIU MEPEUYHUCIEHBI BCE €r0 JIEMEHTHI
WIM Ha3BaHO XapaKTEPUCTUYECKOE CBOMCTBO, MO KOTOPOMY MOYKHO ONPEIEINIUTH,
IPUHAJJICKUT TaHHBIM 3JIEMEHT MHOKECTBY WJIM HET, HAIIpUMeEp:

M ={1,2,3,45nmuM ={x: x N,I x 5}

[pumep: Haiitu snemMenThl MHOKecTBa: A={x: x N, 2x’—7x+3=0}.

PemnB kBagpaTHOE ypaBHEHUE, HAXOIUM €TO KOPHU X, = > N,x,=3 N,

3HauuT A= {3}.

e MHOKeCTBa, COCTOSIINE U3 OJHUX U TEX K€ 00HEKTOB, HA3LIBAIOTCS
paBHBIMU
IIpumep: 4 ={0,2,3} ,B={3,2,0}

A=B

o Ecnu KaKIbIi DJIEMEHT MHOXKECTBA B SIBISETCS 3JIEMEHTOM MHOKECTBA
A, T0 B Ha3pIBaeTCsA MOAMHOKECTBOM MHOKecTBa A: B A

[pumep: B=1{3,2} A=1{3,2,0}
— ITOAMHOKECTBO JTF000r0 MHOKECTBA; A MOAMHOKECTBO A

N Z Q R
N —MHOXKECTBO HAaTypaJIbHBIX YUCEI
7. — MHOKECTBO II€IBIX YHUCET
Q — MHOK€ECTBO PallMOHATBHBIX YUCEIT R
R — MHOXX€ECTBO IEUCTBUTEIHLHBIX YHUCE 0

N300pasum MHOXkectBa A u B xpy paMMBbI
Diinepa-Benna)



L4 MuoxectBo C , OJJICMCHTAMHU KOTOPOI'0 MABJIAKOTCA BCC 3JICMCHTEHL

MHOKeCTBA A , HE MNPUHAMICKAIINE MHOXCECTBY B , Ha3bIBAC€TCS Pa3HOCTHIO
MHOxeCTB A u Bwu 3anuceiBaercs C = A\ B.

ITpumepsnl

1) A={1,2,3}, B={1,2} A\B={3}
2) A={1,2,3}, B={3,44 A\B={1,2}
3) 4={1,2,3}, B={1,2,3,4% A\B=

e Eciu B A, 10 A\ B — 1onoiHeHre MHOKECTBA B 10 MHOXecTBa A

e MmuoxectBo C , COCTOAICC M3 BCCX IJJICMCHTOB, IIPHHAJICKAIIUX KAK

MHOXECTBY A Tak ¥ MHOXECTBY B ( M TOJBKO M3 3TUX 3JICMECHTOB), HA3bIBACTCS
nepeceueHneM MHOKeCTB A u B:C=A[1B.

[pumep: A =1{1,2,3}, B=1{2,3,4}
C=4ANB=1{2,3}



o MHo)kecTBa, NEPECEYEHUE KOTOPBIX €CTh IIyCTOE MHOXECTBO,
Ha3BIBAIOTCS Herepecekaromumucs: {0,131 {2} =

[Tpumep.
X +4x+4=0
1)

x 0

2 TR0 e )=
x 0

e MuoxectBo C , COCTOAIICC N3 BCCX U TOJIBKO TCX JJICMCHTOB, KOTOPEIC

IpUHAIEKAT XOTS OBl OMHOMY U3 MHOXKeCTB A U B, Ha3bIBaeTCsA 00bEIUHEHUEM
MHOxkectTB A u B:C=AUB

Ipumep. A=1{1,2,3}, B=1{2,3,4}
C=AUB=11,23,4

[Tpumep:
1) (x+1)(x*—4)=0{-2,-1,2} —COBOKYITHOCTb pELICHHI
x>5
x>=3 x>5
2) (x=5)(x+3)>0 - ;-3)UG;+ )
x<5 x<-3
x<-=3

CoCTaBUTHh MHOKECTBA:

1) A— narypanbHble qenuTeny yncia 12.
2) B\A,ecmu A=1{-5,-4,-3} B={-5,-4,-3,-2}



3) RA\Q , Z\N

4) 2)[L7IUIS:8], [L7IN[5:8] [L71\[5:8] [5:8]1\[1;7]
6) (0:31UI57), (0:31N[57) (0:31\[5:7) [5:7)\(0;3]
5) O0veanHEeHNE U TIEpeceYeHNe KOPHEH ypaBHEHUN
X +9x-10=0yx" -3x+2=0

6) 3armmmTe penrenne HepaeHcTra (X —1)(x—6) 0

7) A— HarypajbHbIC IeUTeNn Yncia 18,
B— narypansnble genurenn uncia 45. Haiitn A() B .

8) Haittu ANB,ecm A={x: x Z|x|<5 B={x:x N,
9)HaﬁTHAUB,eanA:{x:x2—6x+9 O}BZ{XIX Z,

x—1‘< 7}
x‘ 1}

® MHOXeCTBO A Ha3bIBACTCS SKBUBAJICHTHBIM MHOXeCTBY B ( A~ B), ecinu
MEX]Ty DJIEMEHTAaMU MHOKECTB A U B MOXXHO YCTaHOBHUTH B3aHMHO OJTHO3HAYHOE
COOTBETCTBHE.

PaznmuuaroT koHeUHbIE M OECKOHEYHBIE MHOYKECTBA.

e Uncno 21eMEHTOB MHOXeCTBa A Ha3bIBae€TCS €r0 MOIIHOCTBIO WIIH
KapJIMHAJIbHBIM YHUCIIOM (‘A‘ uim cardA).

Koneunoe MHOXKECTBO, COCTOSIIEE U3 71 DJIEMEHTOB UMEECTMOIITHOCTD ‘A‘ =n.

Ecin A~ N, To MHOKECTBO A CUETHOE.
Ecou A~R , 10 A — KOHTHHyallbHO€ MHOXKECTBO HJIHM MHOKECTBO
MOIIIHOCTH KOHTUHYYM.

3aga4u 1151 CAMOCTOSITEILHOTO PeIeH s].
M3006pa3uth quarpaMMsl Diinepa-BeHHa 1is clIeLyIoIuX MHOKECTB:
a) (ANB)\C

6)(4UB)\C
B)(A4NB)NC
r) (4\B)NC
m) (A\B)UC
e) (4\B)\C
x) (ANB)UC

MHO0KeCTBO KOMILIEKCHBIX YHCEJI

Onpenenenue. KomniekcHviM 4uciom Ha3bIBAIOT BCAKYIO  YIOPSIOYEHHYIO MMapy
(x, y) JNEUCTBUTENBHBIX YNCEIL.



Ero obo3nauator z=x+yi, x,y R,rnei= V=1 wm i* =-1.

[Ipumep. Pemmuth ypaBHeHHe x° +6x+25=0 HaJ MHOXKECTBOM KOMIUICKCHBIX

qucen

Berancnum quckpumuHanT: D =b° —4ac =36 —-100=—-64.

Torma /D =~/-64 =/-1 64 =+/-1 /64 =8i

Haiinem xopHu ypaBHEHUS:

. _=bxID _ 68 2(3+4)
2 24 2 2

=-3+4i

3anuch z = x+ yi Ha3bIBACTCS aneeOpaudeckol opmoti 3aluCH KOMIUIEKCHOTO

yucia.JleicTBUTENbHBIE YMCIax U ) Ha3bIBAIOT COOTBETCTBEHHO OelCmEUmenbHol
U MHUMOU YACMbI0 KOMIUIEKCHOTO YHCIIA Z = X + Vi

Rez=x nlmz=y.
Cymmoui 1ByX KOMIUIEKCHBIX 4WCeN z, =X, +y,i W z,=X,+y,i Ha3bIBAIOT
KOMIUIEKCHO€ YHUCIO z =2z, +2z, , JACHCTBHTENbHAas YacTh KOTOPOTO paBHA
X =X, +X,,a MHAMas paBHa y = y, + J,, T.€.
2=z 42, = (X +X)+ (V) + )i
Pasnocmvio nByx KOMITIEKCHBIX YHCEN z, =X, + yi W z, =X, + y,i Ha3bIBAIOT
KOMIUIEKCHOE€ YWCIO z =12z, —Zz, , JEHCTBUTEIbHAS YacTh KOTOPOTO paBHA
X=X, —X,, a MHUMasi paBHa y =y, — J,, T.C.

z=z-2,=(5 =)+ (¥, —»,)i

Ilpoussedenuem JByX KOMIUIEKCHBIX 4YHCENl =z, =X, +Vi WU z,=X,+,i
Ha3bIBAETCS] KOMILJIEKCHOE YUCIIO

z=2z, z,=(xX, =¥, V,) +(x,y, + x,»,)i.
Yucno z = x — yi Ha3bIBAETCS conpsxicenHuiM (KOMIIJIEKCHO CONPSKEHHBIM) YUCITY
z=x+yi.OT™MeTuM, 4T0 z Z =X+ ).
Yacmuvim (omnowenuem) NByX KOMIUIEKCHBIX YUCEN z, =X, + y,i U z, =X, + Vi
npu z,# 0 (T.e. x,#0, y,# 0) Ha3pIBAIOT KOMIUIEKCHOE YHUCIIO
4 _ X% TN, L 27X
Z, X4y Xyt

zZ =

Hpumep. Beruncauts (2 —3i)* + 2i"
(2-3i) +2i"=2"-2 2 3i+3i)*+2i" i=4-12i+9" +2(*) i=
=4-12i+9° +2(°) i=4-12i-9+2 (-1)i=-5-12i-2i=-5-14i



7+ 3i

[Tpumep. Boranciauts

3i—1
74+3i _ 7430 _ (7+3i)(-1-3i) -7-21i-3i-9i°
3i—1 —1+43i (-1+3i)(-1-3i) (-1)" +3

_—7-24i+9 2-24i 1-12i 1 12,

= ——

1+9 10 5 5 5

[Ipumep. 3anucars YUCIO z = —

B alireOpandeckoi hopme.

I+1
Uucrno z B anredpandeckoit popme umeer Bua z = x + yi . [lpeodpasyem npoob,

YMHOXHB YUCJIUTCIIb U 3HAMCHATCIIb Ha YHUCJIO, COIIPAKCHHOC 3HAMCHATCIIHO!

Co2V2 0 2\2(1-1) 0 242(1-1) 0 24/2(1-i)
Co1+i (1+i)Q-i) 1=2 2
=—2(1-1) =2 +~2i

AnrebOpanyeckas popma: z = 2 ++2i Buecs Rez=x=—/2 uImz= y= J2.

3aavu 1J151 CaMOCTOATEIbHOT0 pellleHUus

1. Borumcauts (4 + 5i)* (5 —4i) Otser:115+236i
4-5i
5+4i

2. Buunciauth o FLAGREY o (L T OtBerT:1

3. Brrauciautse

_ Otser:0,1-1,7i
3+i

2. MATPUILI U OITPEAEJIUTEJIN

Onpeoenenue Marpuieil Ha3pIBaeTCsS NPIMOYToJibHAsA TadiMIa

unce1, cocTosmas u3 m cTpok u n cronouos. MEXH _ nopanox mwmm pasmep
Martpunbl. Harmpumep, Matpuna

21 3 8
4 0 -1 2

HMCCT pasMep 2)( 4 ) TaK KaK B JTOM MaTpulc KOJIHUYCCTBO CTPOK

pasno ™M = 2 , @ KOIMYECTBO CTOJOIO0B pasHo M — 4 . Hucna, U3 KOTOPBIX
COCTOMT MaTpHIlA, HA3BIBAIOTCS dJeMeHTaMHU. B oOmeM ciy4yae MaTpuibl
CUMBOJIMYECKH 0003HAYAIOTCA CIEIYIOIIMM 00pa3om



A- - |a,
a T/ a, ... a.
Tuner MaTpu:
1. [psamoyronsaele — M Gakcd
2. Kpanparasre — T — R,
3. TpaneuenmanbHple —  OPSIMOYTOJIBHBIE MAaTpPULBI, Yy
a =0 . . : :
KOTOpBIX ¥ npu P<J umt>J
4. TpeyrompHble  —  KBaJpaTHbIE MATpPULBI, Y
a =0 . . : :
KOTOpBIX ¥ npu P<J umt>J
3. JlnaronanpHple ~ —  KBaApaTHBIE MaTPULBL, ¥y
a =0 : :
KOTOpBIX ¥ npu R :
a. =1
6. EnuHnyHag maTtpuna — AuaroHalbHas MAaTpHUIA, Yy KOTOpou & :
T
7. TpacrioHupoBaHHAsE MaTpULA A" 5o MaTpuIa, KOTOpas MoJy4aeTcs

U3 MaTPUIIBI A myTEM 3aMEHBbI B HEH CTPOK CTOJIOIaMHU.
ITpumepor mamp uu.

1 2 3 4 5
5 1 2 4 -1
-4 3 6 2 1

— IPSMOYTONbHAs MATPHILA,
2 5 3

1 7 4

6 2 9

— KBAJPaTHAA MATPHUIIA,
31 7 -1

9 5 2
0 0 3 -1

— TpancucugajlibHasa MaTpula,



1 7 0
6 2 9
— TpEyrojbHasg MaTpHUILA,
3 0 0 0
0 9 0 0
0 0 3 0
ll\o 0 0 6) — AHuaroHaJibHas ManI/II_[a,
1 0 O
01 O
0 0 1
— CAWUHHUYHAasA ManHHa.
1 2 3
A =14 5 6
7 8 9
— TPpaHCIIOHUPOBAHHA
ManI/IHBI

2.2. JleicTBUs ¢ MaTpULIAMU

C MaTpugaMyu MOKHO BBITIOJHATH CICAYIOIIUE OIICpAIlu:

MaTpula

1 4
2 5
3 6

JJIs



C=|e.,
1) Cnoscenue mampuy. Matpurna v Ha3bIBACTCS CYMMOU
A=|a| u B=|b,
MaTpPHI]
c.—a.,+b,
ecma ¥ J Y7 Marpuia A u B T0IKHEI OBITH OJHOTO M TOTO K€ IOPsIKa,

Marpuna C noxy4uTcs TOro e MopsjiKa, 4To u Matpulibl A u B.
Vi P u M e D Haitgure CyMMY

2 1 3 1 2 3

1 -1 2 3 2 1

MaTpPUIL u

Pewenue DIEeMEHTHl MaTPUIBI C noJiy4aeM MyTEM CYMMHPOBAHUS
COOTBETCTBYIOIIUX 3JIEMEHTOB MaTtpull A u B

2 1 3) (1 2 3) (2+]) (1+2) (3+3) (3
1 -1 2703 2 1) 1+3) (-1+2) (2+1)) (4

€=
2) Ymnuoowcenue mampuyovt na uucno. Martpuia VIl paswiBaercs
4=, o= 30,
MPOU3BEACHUEM MATPUIIbI Ha YUCJIO ~ 7 eClH :
II p u m e p. Halinure npou3BeneHUE MATPHIIBI Ha

ancno A=3
Pewenue DIEMEHTH MAaTPULBI C MIOJIy4aeM IYTEM YMHOXKEHUS

9JICMCHTOB MAaTpPHUIIbI A Ha 9uCJI0 Aﬂ’ — 5

1.5 3.5 5 15
AA=| 2.5 1-5|=|10 5

-1-5 6-5 -5 30
C=e,|

3) Ymnoscenue mampuy. Matpuna

A:‘“;k

Ha3bIBACTCs ITPOU3BCACHHUCM

X
mxp -

MaTPUIIBI | pa3smMepom



B=1b

iy

X
MaTpPHIIbI prn

pasMCpomM ) cClIin OJICMCHTBI

MAaTPHIbI C BEIYHCIITFOTCS 10 popMyIie

P
Cy = Z afkbﬂzj
k=1 (1)

HCpGMHO)KaTB MOJKHO TOJIBKO MaTpHIbI, Y KOTOPBIX KOJIHYCCTBO CTOJ'I6]_IOB HCpBOP'I
PaBHO KOJINYCCTBY CTPOK BTOpOI>'I. HpOI/I?)BOJII)HI)IG MaTpHuObI IICPCMHOZKATb HCJIb3:.

II p u m e p. Halinure npon3BeICHUE MATPHUL]

12343141010
-1 2 1 5 7 6 7

n

P e w enue Cornacuo popmyne (1), umeem

4

¢ =Y a.h, =1-2+2.1+3.2+ 4.1=14
k=1
4

¢, =>a.b,=11+2-3+3.1+ 4.0=10
k=1
4

¢, =Y ab,=1-1+2.1+3.1+4-1=10

b

4
¢ = a,b, =-1.2+2.1+1.2+5.1=7

k=1

4
=Y ayb,=-11+2-3+1.1+5-0=6

k=1



4
¢y =Y @b, =-11+2.1+1-1+5.1=7

k=1
3HauMT,
2 1 1)
1 2 3 4|1 31| {14 10 10

121 5/|211]| \7 6 7
1 0 1)

PaCCMOTpeHHI)IC OoIIcpanuu ¢ MaTpulaMu O6J'IaIIaI-OT TCMH KC CBOP'ICTBaMPI,
4qTO MW OIICpauu CJIOXCHHA HW YMHOXCHHUA JJII BCHICCTBCHHBIX YHCCII, 3a
HCKIIIOUYCHUCM IMIPONU3BCIACHHUA MaTpHuIl, KOTOPOC HC KOMMYTATHUBHO,

re. AB# BA B srom moxmo yOeIUThCS ¢ MOMOIIBIO CIEAYIONIEro MpuMepa

0 2 0 0

0 0 3 0

JUISL MaTPHIL 51 . Haxonum nipousBeieHus

0 20 O 0+6 0+0 6 0

0 0,3 0/ \0+0 040, 0 ©

BA_UU 0 2) (0+0 0.2+0Y) (0 ©
13 0/\0 0) \0+0 6+0 ) |0 6

6 0 0 O
AB= # BA =
0 0O 0O 6

Kaxk Buanm,

Onpepeauresu

Kaxnoil kBagpaTHOW MaTpULE II0 ONPEACIEHHOMY NPABUIY MOXKHO
IIOCTaBUTh B COOTBETCTBUE EIWHCTBEHHOE YHCIO. OJTO YHUCIO Ha3bIBAETCS
OTIpe/IeIUTEeNIEM U CUMBOJINYECKH 0003HaYaeTC s



all alE alF'E
a &, .. a
21 24 2
detA=A, = "
a, 4a, .. a,

[Topsimok onpenenuTelist paBeH NOPSIAKY KBaAPATHOW MaTPHIIBL.

OHpGI[eJII/ITGJIB BTOPOro 1nopsaaKa BIYUCIEACTCA CIICAYIOIIUM 06p330M

all alE
A= =a.a.—da.a
117722 alz 21
aEl aEE , (2)

T.. W3 IPOU3BEACHUS DJJIEMEHTOB, CTOSALIMX HA TaK HAa3bIBAEMOM TIJIAaBHOMU
JMaroHajau MaTpuilbl (MAYIIEH W3 JIEBOTO BEPXHETO B MPABBIM HIKHUK yTro),
BBIYUTACTCS MPOU3BEICHUE DJIEMEHTOB, HAXOASAIIMXCA Ha TOOOYHOM JUaroHaiu
(uaymieu u3 JIEBOro HIKHETO B MIPABBIA BEPXHUHN YTroI).

1 -3
5 8

Il p u m e p. Beraucnure onpenennTesb MaTPULbI

P e w e H u e. 3HaUCHUS DJIEMEHTOB MAaTPUIIBI A , T.C.
a,=1, a,=-3, a,,=5, a, =8
[Toacrasnsiem B hopmyity (2) u mosrydaem
detA=1-8—5.(-3)=8+15=23

OHpC,Z[CJII/ITGJIB TPCTHCTO MMOPAAKA BEIYUCIIACTCA € IIOMOIIBIO (bOpMYJII)I

all alE a13

A=l|a a

21 22 Do | =

23

ad

31 d

32 a33

= Ay Gas + A Ay + Ay — A2y Ay — Ay s — Ay Ay,
(3)



3 ameuamnue UYUrolw Jserdye 3amoMHUTH 3Ty (HOPMYITy, MOXKHO
UCIOJIb30BaTh TaK Ha3bIBa€MOE MPAaBWIO TpeyrojbHUKOB (TmpaBuiio Capproca).
OHO 3aK/I0YaeTcd B CIEAYIOMIEM. JJIEMEHTHI, IPOU3BEICHUS KOTOPBIX BXOMST B
ONPEACIIUTENIb CO 3HAKOM «1», paclojararoTcsi Ha TJIaBHOM JuaroHald U B

BCPIIMHAX TPCYT'OJIbHHUKOB, CUMMCTPHUYHBIX OTHOCHUTCIIbHO rJIaBHOU
AuaroHain

ﬂﬁl ﬂHE ﬂﬁﬁ

ﬂzEl C!éz czéE ?

ﬁIEI CIEE CIEE

QHGMGHTBI, IIPOU3BCACHUA KOTOPBLIX BXOAAT B OIIPCACIUTCIIb CO 3HAKOM <«—»,
PacIIojIararoTCa aHaJdOTHIHbIM 06p2130M OTHOCHUTEJIBHO ITOO0YHOH AuaroHain

vl \\\\/

11 12 13

o d d

23"

€;31 €I32 €133

21 22

1 2 3
A=|-5 1 1

Il p u m e p. Beranciure OnpeaennuTens MaTPULIBI .
P e w enu e lloacraBnsgeM 3Ha4eHUsI 3JIEMEHTOB MaTpuUlibl B popmyny (3)
Y HaXOJUM BEJIUYMHY 3aJIaHHOTO OIPENEITUTENS



1 2 3
detA=]-5 1 1|=
2 -1 4

=1-1-4+3-(-5)(-1)+2-1.2-3-1-2—-2-(-5)-4-1-1-(-1) =
=4+15+4-6+40+1=58.

JUIsl BBIYMCIIEHUS ONPEAEIHUTENEH TPEThEro MOpsaKa MOKHO IMOJIb30BaTHCA
emé mpaBusoM «3% 5». CornacHo 3TOMY MpaBUITy K 3aJaHHON MaTpHIlE

all alz a13
A=|a, a
a31 a32 a33

00aBIAIOT €llI€ MepBhIE IBa CTOIO0IA

all alE alE all lr:EIE

aEl a22 a23 aEl a22

aBl a32 a33 a31 a32

a

22 23

3H€M€HTBI, IMPOU3BCACHMA KOTOPBIX BXOIAT B OIPCACINUTCIIL CO 3HAKOM «H»,
PaciiojIararoTca Ha rJIaBHOM AUAroHajii U Ha OTPC3KaX, IIapaJlJICIIbHBIX rJIaBHOM

JuaroHain

11 alz alE all alE

aEl a22 a23 azl a22

a31 a32 a33 a31 a32

DJIEMEHTBI, MPOU3BEACHUS KOTOPBIX BXOJAT B ONPEICIIUTEIb CO 3HAKOM «—»,
pacmojaralorcs Ha TO0OYHOM JHaroHalM M Ha OTPE3Kax, IMapalieIbHBIX
MOOOYHOM AUArOHAIU



4, 4, 4, &, 4,
d; 4,, 4, a;
d,, d;; d
OnpenenuTesnb det 4 paBeH CyMMe€ YyKa3aHHBIX IPOM3BEACHUN 3JIEMEHTOB C
Y4ETOM MX 3HAKOB.
OcHogHble ceoiicmea onpedeumereil

PaccmoTprm OCHOBHBIE CBOMCTBA ONPENEIUTENEH 2-TO U 3-T0 TOpsAKa

Ceéoiicmeo I Onpenenurenb HE U3MEHSIETCS MPU TPAHCIIOHUPOBAHUH,

T.C.
T _
det A7 =det A, @
JIeliCTBUTENBHO,
t':111 aEl a31
r
det4d” =|q, a, a,|=
a13 a23 a33

= Ay Gs; + Ay d Ay, + Ay A Ay, — dsy Aoy, — Ay A — 4y A Ao

b

a, 4a, d,
det A= a,, 27 @ys| =
&, 4, d;

A @y sy + Q305 Aoy + A, Aoy — Ay dy) — A Aoy — Ay

5

W3 gero cnexyer crpaBeyIMBOCTh PaBEHCTBA (4).



3

cBomctBa 1

CIIeTyeT,

qTo

CBOMCTBAMHU  OIPEACIUTEIIEH,

chopMmynupoBaHHbBIE JUIsI CTPOK OyIyT TakMMHU € KaKk M JJs CTOJIOIOB.
[ToaToMy cremyromue cBoOMCTBa onpeeauTeneit OyayT GopMyIupoBaThCs TOIbKO

JUJIs1 CTPOK.

Ceéoiicmeo 2 Ilpu yMHOKEHUH 3IIEMEHTOB CTPOKH ONPEACIUTENS Ha

HCKOTOPOC YHUCIO OIIPCACINUTCIIb YMHOXKACTCA HAa 3TO 4YHUCJIIO, T.C.

kau kau kau a4, 4, 4a;
2, 2, d,; | = k q,, 4, 4,
a, a, ., q, 4, dy
B CHpaBeI[JII/IBOCTI/I ITOI'O CBOI‘/’ICTBEl MOXHO Y6CI[I/ITBC5I, BBIYUCJINB 9TU

OIIPCACIINTCIIN

ka, ka,

ka

13

a,, a,, @ | =

23
aBl a32 a33

=ka.a,a,; +ka.a,a,+ka,a,.a, —ka.a,a, —ka,a,a;—kac

= k(anazzazz +a.a,a., + a,d,.d, — d;;d,,d;; — d,d, d,; — 4 d A,

&, 4, dad;,
=k a4, d, dy|
a4, d;;, d;

Csoiicmeo 3. Onipenienurenb PaBeH HYNIO B CIEIYIOMUX CIyqasx:
a) OJIHA U3 CTPOK HyJIeBas




0) IBe paBHBIC CTPOKHU

@,
@,

a31

alE

alE

a32

t:1"'1 3

t:1"'1 3

4

B) 3JIEMEHTHI JABYX CTPOK MPONOPLUUOHAIBHBI

tﬁ‘rll

ka

11

4

ka,

t:1"'1 2

<,

ka

a13

13

a33

B cmpaBennmuMBOCTH TEPEUMCICHHBIX CBOWCTB JIETKO YOEAMTHCS C TMOMOIIBIO
dbopmyisl (3).

Ce6oiicmeo4 Eciu nse kakue-nmuO0O CTPOKH ONPEAECIUTENS TOMEHSTh
MECTaMH, TO 3HAK ONPEAETUTEINSI N3MEHUTCS Ha MPOTUBOIOJIOKHBIN

a, d, a; a, 4, da;,
a, 4, a;=—4d, d, d;.
&, 4; s a, da,; dad;

Jloka3aTenbCTBO ATOTO CBOMCTBA BBITTOIHAETCS C TOMOIITLI0 hopmyitsl (3).

Ceéoitcmeo 5 EcnuB onpenenurene HEKOTOpasl CTPOKa, HAIpUMeEp,
nepBasi ~ SBIAETCS  JIMHEWHOW  KOMOWHaiuen IBYyX  CTPOK €

kodhpureHTaMU A u H

a, = Ab,+ pcy,, a,=2b,+puc,, a,=2b, +1“"713’

TO ONPEEIUTEh OyIeT PaBEeH CyMME JIBYX OIMpPEEIUTENEH, ONpeeIsieMbIX
dbopmynoi



Ab +uc,, Ab,+uc, Ab,+ uc,

a;, a; a,, —
a4, 4, d;,
Ab, Ab, Ab,| |pe, pe, e,
a, a4, a,;|T|4q, a,, d;;
4, 4; dy d., d.; s,

CripaBeyTMBOCTh 3TOTO CBOMCTBAa MOYKHO JO0Ka3aTh, CPAaBHHWB 3HAYCHUS JICBOH U
MpaBoOy YacTell paBeHCTBA, HalJICHHBIEC ¢ MOMOIIBI0 (GopMyIbI (3).

Ceéo0oitcmeo 6. Bemunna onpenenuresis HE U3MEHUTCSA, €CIU K
DJIEMEHTaM OJHOW CTPOKH TPUOABUTh COOTBETCTBYIOIIHME DJJIEMEHTHI JPYTOit
CTPOKH, YMHOKCHHBIC Ha OJTHO U TO YK€ YHCIIO

all +k121 alE +k122 ﬁ'13 +b23 all alE a13

=

o d

23 a = |2y Ay

23

a33 a31 a32

3.YpaBHeHHe NPSAMO HA IJIOCKOCTH

21 23|

=

d d

33

3l 32

.HIO6YIO IpAMYyI0 Ha IINIOCKOCTH MOKHO 3a1aTb JINHEHHBIM YPaBHCHUCM HCpBOﬁ
CTCIICHHU OTHOCHUTCJIBHO IICPCMCHHBIX X U 'Y BUJld

Ax+By+C=0,

rae A u B He MoryT ObITh OHOBpEMEHHO PaBHBI HYJIIO.

Ay

F.

f’(('p

pd
AOulinemschpol
|

N
\ A&

Ypasnenue npsamoti ¢ yenogvim kosgguyuenmom



O61ee ypaBHeHuUE npsiMoii mpu B#0 MOXHO MPUBECTH K BULY
y=kx+b

rae k - yrioBoil ko3¢ GuIHMEHT paBHBIA TaHTEHCY yria, 00pa30BaHHOTO JAaHHOMN
IPSIMOM Y ITOJIOKUTENIBHBIM HanpaBiaeHuem ocu OX.

k=tgo

= Ay

a X
"-n\ >
—Ehtkit e sch *@r@fﬁ

Ypasnenue npsmou ¢ ompeskax Ha ocsax

Ecmu npsimast mepecekaer ocu OX u OY B Toukax ¢ koopauHatamu (a, 0) u (0, b), To
OHa MOXET ObITh HalJIeHa UCTIONB3Ys (POpMYIly ypaBHEHHS NPAMOM B 0TPe3Kax

+

o |

o<
[
(S,

Ypasnenue npsmou, npoxoosweti uepes 06e pasnuunvie MOYKU HA NIOCKOCU

Eciu mnpsmas mnpoxoauT uepe3 aBe TOUukd M(xi, yi1) u N(x2, y2), Takue
4YTO X| # X2 U Y1 # Y2, TO YPaBHEHHE NPAMOM MOXKHO HAWTH, HCHOJIb3YS
cIeAyIy0 GopMyTy

X-Xi _ y-yi

X2-X1  Y2-Yi

N
P

N x

Oulinemsehdal

Kanonuueckoe ypasHerue I’lpﬂMOlZ Ha niockocmu



Ecnu u3BecTHBI KOOpAUHATHI TOUKH N(Xo, Yo) JIeXKAIICH Ha MPSIMON U HAMPABIISIONIETO
BekTopa a = {l; m} (I ¥ m He paBHBI HyNI0), TO YPaBHEHHE MPSMON MOKHO
3anucaTh B KAHOHUYECKOM BHUJIE, UCTIOB3YS CICAYIONIYI0 (popMyiTy

Ilpumep . HaiiTn ypaBHEHHE NPSAMOM MIPOXOAIIEH Y€PE3 IBE TOUKHU
M(1, 7) u N(2, 3).

Pemenue. BocnonszyeMcs dopMynoi ajisi ypaBHEHUsI MPSMON MPOXOASIICH depes
JIBE TOUKHU

x-12-1=y-73-7
YHpOoCTHB 3TO YpaBHEHHE MOIYUYUM KAHOHUYECKOE YPABHEHUE NPAMOU
x-1ll1=y-74
Bripaszum y depes X u oJIyduM ypagHeHue npsmou ¢ yelo8bim Kodppuyuenmom
y-7=-4(x-1)
y=-4x+11
4.Mpepensbl

OAHUM U3 OCHOBHBIX MOHATHI MAaTEMaTUYECKOT0 aHAJIN3a SIBISETCS
noHsTue npenena. [lpuymMmepamu npuMeHeHUs: MOHATHUS MIPEAEia MOTYT CIIYKUTh
OKPYHOCTb KaK MPEJEN BIUCAHHBIX U ONMHUCAHHBIX MHOTOYT'OJIbHUKOB MPU
OECKOHEYHOM YBEJIMYEHUH YUCJIa CTOPOH MM KacaTellbHas KaK MPeNeIbHOe
MOJIOKEHUE CEKYILEH MpHU COIMKEHNU TOYEK nepecedeHus. ['oBopsT, uTo

byHKIMS y=f(x) MMeeT TIpesieN A TIpH X cTpeMsIeMcs K X0, ecii 3HAYeH s

byHKIIUN f(}{) CKOJIb YTOJIHO OJIN3KO MPUOIMKAIOTCS K YUCTy A, KOT/1a 3HAYEHUS
TIEpEMEHHOMN X CKOJIb YTOJHO OJIM3KO IPUOIIKAIOTCS K 9UCIy X0,

lim f(x)=A & Ve>033=8(g)>0: Vx u3 0<x-x,[<d = [f(x)-A|

X=X,

IIpumep Nel

%% +3eED

Iim — :
Borancmats npeaen X—=>-12X° +2x —4



Pemenmne:

Jannast yHKIMS SIeMeHTapHasi, T.K. TOJy4eHa U3 OCHOBHBIX 3JIEMEHTapHBIX
(GyHKUMNA (MOCTOSHHON M CTENEHHOM) ¢ TOMOIIBIO KOHEYHOT'O YUCIIA

apudmeTndeckux nericteuil. [lockoabky x=-1 MPUHAJICKUT 00JIaCTH

onpeaeseHus GYHKIIUU, TO €€ MpeJiesl B TOUKE x=-1 paBeH 3HauYCHHIO (DYHKIIUU B
9TOM TOYKE, T.€.

1 x*+3x+2  (=D)*+3(-D+2 0
i TP+ 0k ~4 201 $2(=D)~4 —4

Yucino A Ha3bIBaeTCs MPEIeIOM YUCIOBOM MOCIIEI0BATEIIBHOCTH y"_f(n), eciu
TS JTEOOOM OKPECTHOCTH TOYKH A BCE WICHBI ITOCICA0BATEILHOCTH, HAUMHAS C
HEKOTOporo Homepa N, IpUHAJIECKAT STOU OKPECTHOCTH.

lim f(n)=

O0o03HaueHue: n— e

=0,

(CuMBOJa ©< 03HAYaeT «OECKOHEYHO OOJIBITYIO BETUUHHY. )

C noHsATHEM mnpeacia YHCJIOBOM IIOCJIACAOBATCIIBHOCTH TCCHO CBA3aHO IIOHATHC
npcacia (bYHKI_[HH Ha 6€CKOHCLIHOCTH, KOTOPOC HaA A3bIKC JIOTHYCCKUX CUMBOJIOB
HUMCCT BH.

limf(x)= A < Ve>03 N=N(&)>0: YV [x|>N = |f(x)-A|<e.

X—yoo

OcHOBHBIE TeOpeMbI 0 MpeaesIax

Buumanue! Eciii npenen CcymecTByeT, TO OH €AMHCTBEHHBIN.

Imc=c
Teopema 1. IIpesesn MOCTOSIHHON paBEH CaMOM MOCTOSIHHOM: * 77 %0

Iim f(x)=A u lim g(x)=B

Teopema 2. [Tyctp *—7Xn e . Torpa:

1) mpemen CyMMbI KOHEYHOTO YUC/Ia (GYHKIMIA PAaBEH CYMME MPEIEIOB 3THX
(GyHKLIHIA:
11m (f(x)+g(x)) = llm f(x)+ lim g(x)= A + B;
’{” '(_:"hﬁ

2) MpeJIesl MPOU3BEICHUS KOHCT-IHOFO yucaa (yHKIUNA paBeH MPOU3BEICHUIO
MPEeNesoB ATUX (DYHKIIHI:

lim (f(x)- g(x)) = lim f(x)- lim g(x)=A-B;

X=X X=X X=X



B 4aCTHOCTH, IMIOCTOSIHHBIA MHOKUTEIIL MOKHO BEIHOCUTE 3a 3HAK Impeacia:
lim(¢-f(x))=¢- lim f(x)=c-A;
X— X ) H— x.{]

3) mpenen 4acTHOTro JBYX (PYHKIIMH paBEH YaCTHOMY MPEIETIOB 3TUX (HYHKIIHMA MTPU
YCJIOBHM, UTO MPEJEII ICJIUTENS HE PABEH HYJIIO:

lim f(x)
lim 2B = A gy
x=x, g(x) limg(x) B
IIpumep No2
, X© +3x+2
lim

7
Berancmts npeaen X—-12X° +2x -4

Pemienue:

Bocnonp30BaBmIKCE TEOpEMAMU O MPEETAX YACTHOTO, CyMMBbI U IIPOU3BEICHMUS,
MOy YUM

, 2 S .
2 lim (x° +3x+2 lim X° + lim 3X+ lim

liri X" +3x+2 - x—}—l( ) N o x——I K—¥—
xo-12%° +2x =4  1im 2x* +2x—=4)  lim 2x° + lim 2X— lin
x——1 x——1 x—r—] X—-

im X)° +3 lim x+ lim 2 |
B e A EDResde b
2(1lim x)* +2 lim x— lim 4 2(-1)? +2(-1)-4 -4

X == x—=—1 Xx——1

=0.

Ecnu BeuncieHue MMpeaciIoB IPUBOANUT K HCOIIPCACIICHHBIM BbIPA’KCHUSAM

0 o0
EXCiee
BUA 0 ©a , HEOOXO0/IMMO MPOBECTH

JOITIOJIHUTCIIBHBIC UCCIICAOBAHUA, T.C. KPACKPLITH HCOIIPCACICHHOCTD).



PackpbiTHE HEeonpeae/IeHHOCTEN

lim f(x)Z(%].

PackpbiTHe HeonpeaeJIeHHOCTEH BU/A ( U]. [Tycth X—*Xu

1. Ecn f(X) — pauuoHaiIbHas APoOb, TO YUCIUTEIb U 3HAMEHATEIb JPOOHU
PAacKIaabIBalOT HA MHOYKUTEIIH.

IIpumep Ne3
X’ +3x+2

L ——=
Borancnuts npegen X—-2 2X° +2x—4

Pemenmne:

X% +3x42

2
Uucnurens U 3HaMeHATeNb Jpo0u 2x"+2x—4 IpH x=-2 oOpariarorcs B

0

HYJIb. Nmeem HCOIIPpCACICHHOCTDb B 1A ( U) . I[HSI CC PACKPLITHUA PA3JIOKHUM
YHUCJIHNTCJIIb 1 3HAMCHATCJIb IIpO6I/I Ha MHOKUTCJIH, a 3aTCM IIPUMCHHUM TCOPCMBI O
npeaciax 4aCTuoro, CyMMhbI U IIpOU3BCACHUA:

X* +3x+2 [OJ o (x+2)(x+D o (x+D)
= = lim =1

L ) R STy L T

2. Eerm T(X) — Ipo0b, cosieprkallias UpPalMOHAIIbHBIE BBIPAXKEHUS, TO

BBIACIICHHUC MHOXXUTEIICH BHUIa K'K{]) AOCTUTACTC IICPCBOJIOM
praHHOHaﬂbHOCTeﬁ B YHUCJIMTCIb NJIN 3HAMCHATCIIb.

IIpumep Ned
o A/l-3x -1
lim
Beruncmuts npegen X—0 D%

Pemenmne:

0

Nmeem HEONPENETEHHOCTh BUIA ( 0). N36aBuMCst OT MpPALIMOHATIBHOCTH B
YUCIUTENIE, YMHOXKHUB U Pa3/IeuB JIpoOb Ha COMPSKEHHOE K YUCITUTEIO

BbIpaKkeHHe N 1-3x+ 1 [Tomyuum:



lim
x—0 S5x

rh—lz(ﬂjz | (41-3;;—1)(-\/1-3“1]: 1-3x
0 :lclggr Sx(x21-3x+l) ?]L]l}!ljﬁx( 1-3
—Ix i —5 T

:lﬂsﬂﬂh-h +1):lﬂ5f«/l-3x +1) Tsa+n 10

3. B ocTayibHBIX cydasix 715l paCKpbITHS HEONIPEIETIEHHOCTH

0

BUJIA ( U) MCTIOJNIB3YIOT TIEPBBIN 3aMedaTeNbHbINA penen (M. 1. 3.4) uiu
HKBUBAJICHTHBIC 0€CKOHEYHO MaJible PYHKIUU (CM. 1I. 3.5).

]
[—] lim f(x) =(—)
PackpbiTHe HeonpeneseHHocTed Buaa oo/ [lycte ¥—X) oo

Ecin f(X) — palnMoHaIbHas Ipo0k UK ApoOb, CoAepKallias HpPallMOHATLHOCTH,
TO YUCJIUTENb U 3HAMEHATENb JACJISIT Ha X B CTapIlIe CTEIEHHU.

Hpumep NeS
x4 +3x+2

lim —
Boraucuts npenen X2 2X° +2X —4 ecmu 1) a=2; 2) a— 1; 3) a=4.

Pemienue:

YucnauTenas 1 3HaMeHaTeb JpoOu KOHEYHOTO TIpejeia He uMetoT. Mimeem
[a2a]

HEOIIPEICIICHHOCTh BU/JIA (m] . i1 ee packpbIThs pa3iesiuM YUCIUTENb U
”

3HAMEHATEJIb IPOOU Ha BBICIIYIO CTEIIEHb X (B IIEPBOM M BTOPOM CIyYasx Ha X |

BO TpeTheM — Ha X ), a 3aTeM BOCIOJIb3yeMCsl TEOpEMaMH O TIpeieiax (yHKIIHi:



1y g 32 (fj=1‘ o T ot BEORD T,
w2 +2x—4 \eo/ xow, 24 240-0 2
L2
X %
4-1—
X+3x+2 , 4x+2 0o _ ; x_"
2) lim = lim — =|— = lm
e 2%2 F2X — 4 xo=2X  +2X—4  \eo x—>w2+2_
X
3 2

1+ —+—
X' +3x+42 (e , x?  xt 1
3) lim — = Iim — ; i | A st
X—3 0o 2}{ +2x — 4 o0 X—oo 2 2 4 0
2 3 4
X x X
BeiBoa. [Ipenen panmonanbHON ApoOU HA OECKOHEUHOCTH PaBEH OTHOIICHHIO

KO3((PULIMEHTOB NP CTAPIIUX CTENEHSX, €CIIM ATH CTENIEHU COBMAIAI0T, HYJII0 —
€CJIN TI0KAa3aTeJb CTEIIEHU YUCIIUTENS MEHbIIIE TIOKAa3aTellsd CTENEHN 3HAMEHATENS U
OECKOHEYHOCTH B IIPOTUBHOM CIIy4ae.

MMOKaXEM Ha IPUMEpPAX.

Ipumep Ne6

1 3
Im| 7——
Borunciauts npenen X—1 1 X 1—-x/

Pemienue:

.OC—CJ{
Hmeem HeolpeIeIeHHOCTh BU/Ia ( ) KOTOpast mpeodpazyercs K

0

HEOIPEICIICHHOCTH BUA ( 0] npuBeeHUEM (DYHKIIUU K OOLIEMY 3HAMEHATEIIO:



. | 3 , 1 3
lim ——| == )= lim = [
x=I\N—x  1-x x—=I\1—x (]—-X)(1+X+X )

l+x+x> -3 [Oj=l' (x=-1)(x+2) e —(x+4

:l+ — — =
xlg}(l—x)(l+x+x2) 0 xg}(]—x)(l+x+x") xlg}1+x+
:—(1+2):1

[414+1

HHpumep Ne7
Boiuncnuth npeen nocienoBaTeIbHOCTH
¥ ¥
lim (Vn® ~2n—1-+/n* ~7n +3)

n—ee
Pemienue:

.CJC—CIC
JI71s1 pacKpbITUSI HEONPEEIEHHOCTH BH/IA ( ) YMHOXHM U pPa3JIeInum
BBIPAKEHHE B CKOOKaX Ha CONPSIKEHHOE:

lim(\fn2 —2n—1—-+/n —7n+3)= 16t (n® —2n—1)—(n*> - 7n+
S n~>= 0’ —2n—1++n’ - 7n-

. Sn—4 (m]
= lim ——= - = — -
> \n2 —2n—1+4n>—7n+3 \e

[Tomy4umnnu HEONpeneIEeHHOCTh BU/Ia (m] . PackpoeM ee, pa3aenus Bce YJICHbI
IIOJIy4YE€HHOI'O BBIPAXKEHHU Ha n:

4

_ S_H 5-0 5

T T B Tl 2
“"“’“\[1— = q+/1— e
n n° \| n n°

3aMeuaTebHbIE IIPeesbl

[lepBrlil 3ameuaTenbHblid penen. [lpenen oTHomEeHUs cMHyca 0ECKOHEYHO MaJIoi
JyTH K CAMOM JyT€, BBIPAKEHHOW B paJInaHaX, PABEH €IUHULIE:



i sin x _[{]] 1
K]E}nﬂ X 0 |

CnenoBaTesbHO,
X
lim——=1;
x—0 SIN X
o tgx (0 _ {smx 1 . osinx 1 1
lim—=| =] = lm : =lim ‘lim =1.-=
x—0 X 0 x=0\ X  COSX x=0 X  x—0COSX 1
~aresinx (0 arcsinXx=y = x=siny| vy
lim === =lim——=1,
x—0 X 0 x—=0=>y—=0 y—0 SIN Y
_arctgx (0
im——=|—|=1
=0 X 0 (aHAIOrM4HO).

S.I1pousBoaHast

[TpousBoaHas GPyHKIMU B TOUKE — ATO MPEAEII OTHOLIEHUS TPUPAILECHUS
GyHKUMK Ay K NpUpanieHuto aprymenTa Ax:

fleg + Ax) — fxy)
Ax

f {xl}j - .ﬁl.']r.IE}iﬂ

[Ipou3BoiHBIC PJIEMEHTAPHBIX (QYHKITUI

OyHKIMSA [TIponsBogHas
fx)=C,CER 0
fx)=x" noxn ]
flx)=sinx COS X
fix)=cosx —sinx
flx)=tgx 1/cos? x
flx)=ctgx — 1/sin® x
fix)y=Inx 1/x
fix)=log.x 1/(x - Ina)

fix)y=e* e*



Ecnn QJICMCHTAPHYIO (bYHKI_II/IIO YMHOXHUTDb Ha ITPOU3BOJIbHYIO ITIOCTOAHHYIO, TO
IIpOU3BOAHAs HOBOU (bYHKI_II/II/I TOXKC JICTKO CUHUTACTCA:

Cc-Ny=Cc-r.
B 06m1em, KOHCTaHTBI MOKHO BEIHOCHTH 3a 3HAK MPOU3BOIHOM. Hampumep:
2x3)Y =2 -(x3) =2 3x2=6x2

OueBuaHO, AIeMEeHTapHbIe GYHKIIUA MOXKHO CKJIAJIBIBATh JAPYT C IPYTOM,
YMHOXaTh, JIEIUTh — U MHOTO€ JIpyroe. Tak MmosBsTCS HOBbIE (PYHKIUU, YKE HE
0c000 d7IeMeHTapHbIe, HO TOXe AU(hepeHIIUPYEMbIE TIO OMPeIeICHHBIM
nmpaBuiIaM. DT MpPaBUIIa PACCMOTPEHBI HIKE.

[IpousBoaHasi CyMMBbI U pa3HOCTH

[TycTts nanbl GyHKUMHU f(x) U g(X), MPOU3BOJHBIE KOTOPBIX HAM U3BECTHBL. K
IpUMEPY, MOKHO B3STh dJIEMEHTapHbIE PYHKIIMH, KOTOPHIE PACCMOTPEHBI BBIIIIE.
Torga MOKHO HAUTH MPOU3BOJIHYIO CYMMBI H PA3HOCTH 3TUX (DYHKITUIA:

L(f+gy=f"+g’
2(-gy=/"-g’
Wtax, mpon3BoaHas CyMMbI (pa3HOCTH) ABYX (DYHKIIMH paBHA CyMMe (Pa3HOCTH)

pou3BOAHBIX. ClraraeMbeIx MOXKET ObITh Oombiie. Hanpumep, (f+g+h) =f" +g°
+h’.

3amaua. Haiitu nmpousBoansie GyHKuii: f{x) = x 2 + sin x; g(x) =x 4 +

2x 2 -3,
OyHkuA f{x) — 3TO CymMMa JIByX JIEMEHTaApPHBIX (PYHKIIHIA, TOITOMY:
f(x) = (x?+sinx)’ = (x2)’ + (sinx)” = 2x + cos X;

AHanoruyHo paccyxjaaem s pyHKuuu g(x). ToJbKO TaM y»Ke TpH ciiaraeMbix (¢
TOYKH 3pEHUS anreopbl):

()= (r+202=3) = (x 4+ 202+ (3)) = (x4) + (22 +(3) = 4da

dx+0=4x - (x>+1).

OTBeT:
f7(x) =2x+ cos x;
g’(x)=4x - (x2+1).

[IpousBoaHast TIPOU3BEACHHS
(f-g)’=f-g+f g’
3amaya. Haiitu npoussoaabie GpyHKmid: flx) = x 3 - cos x; g(x) = (x 2 +
Tx—17) e*.



Oyuk1us f(x) npeacTaBiasieT coO0i MPOU3BEACHHE IBYX dJIEMEHTAPHBIX (HYHKIIHM,
II03TOMY BCE IPOCTO:

P(x)=(x3-cosx)=(x3) cosx+x3 (cosx)=3x?-cosx+x3-(—sinx)
=x2-(3cosx—x - sinx)

VY dyHk1nu g(x) nepBbIii MHOKUTEIb 9yTh MOCIIOXKHEH, HO 00I1as cXxeMa OT 3TOT0
He MeHseTcsa. OueBUIHO, NEPBBIM MHOKHUTENb (GYHKIIMHU g(X) MIPEJACTaBIICT COO0M
MHOT'OYJICH, ¥ €r0 MPOM3BOAHAS — 3TO IMPOU3BOJIHASI CYMMBI. MiMeeM:
g X)=((x2+Tx-T7) ey =(x?+Tx—T7) e+ (x?+Tx=T7) (e*) =(2x +
T -e+(x2+Tx—T)-e’=e* 2x+T+x>+Tx-T7)=(x?>+9x) - e*=x(x +
9)-e*.

Ortser:
f’(x)=x2-(3cosx —x - sinx);
g’X)=x(x+9) e~

[TpownsBoiHast YaCTHOTO

Ecnu ectb nBe pynkium f(x) u g(x), npuueMm g(x) # 0 Ha UHTEpECYIOLIEM HAC
MHOYKECTBE, MOKHO OIIPEACIUTh HOBYIO PyHKIMIO A(xX) = f(x)/2(x). Ans Takoi
GYHKIHMU TOKE MOYKHO HAWTH MPOU3BOIHYIO:
() -fo=t:0
g g°

3anava. Haittu mpoun3BoiHbIe (DYHKITUI:
sinx x*

Fo =20 g0=3

X

B ducnurene u 3HameHaresne K&)KI[OP'I I[pO6I/I CTOAT JICMCHTAPHBIC (bYHKI_II/II/I,
IIO3TOMY BCC, YTO HAM HYKHO — 3TO (bOpMYJIa HpOHBBOIIHOﬁ H4aCTHOI'O:

sinx)' (sinx) -x —sinx-x' =xcosx —sinx

fr{xj =( . - _ -
o) = x_z "={-I3}Fg-x'_x2.£exjfzzxex_xgex
g{ jl ( ) {:e.x:}z (Esz

ex

Paznoxum uuciauTeab Ha MHOKHUTEIIM — 3TO 3HAUUTEIILHO YIOPOCTHUT OTBCT:

2xe” —x”e® _xe¥(2-x) x(2-—x)

g'(x)=

{Ex}z (Esz g
OrTBer:
f'{x)zxcnsxg—sinx; e =x{2:x}
X e



[IponsBogHas CIIOKHON (PYHKITHH

3amaua. Haiitu nmpousBoansie GyHkuii: f{x) = e > *3; g(x) = sin (x 2 + In x)

3aMeTuM, 94TO eciiu B QYHKITUH f{xX) BMECTO BhIpaxeHHs 2x + 3 OyaeT mpocTo X, TO
noyuutcs dneMeHTapHas GyHkius fx) = e *. [loaTomy nenaem 3aMeHy: MyCTh
2x+3 =t f{x) =f(t) = e'. Niiem Npon3BOJIHYIO CIOKHON (QYHKUIHHU 11O HOpMYJIE:

PE=@ 0=y =t
A Teniepp — BHUMaHue! BrimonHseM oOpatHyto 3aMmeny: ¢ = 2x + 3. [Tomyunm:
f’(x):et.t’:ebﬁ-?) . (2x+3)’:er+3 -2=2. 62x+3

Teneps pazdepemes ¢ hynkumeit g(x). O4eBUIHO, HAIO 3aMEHUTH X 2 + In x = £.
Nmeewm:

g’x)=g’(®)-t’=(sin¢t) -t’=cost-t’
O6parHas 3amena: ¢ = x 2 + In x. Torma:
g’@)=cos(x?>+Inx) - (x2+Inx) =cos(x?+Inx) - (2x+ 1/x).

OtBet:’(x) =2 - e ¥ 73,
g (x)=(2x+ 1/x) - cos (x 2+ In x).

3anaua. Haiitu npousBoiHyt0 QyHKIUM:

flx)=+x*+8x—7

JI1st Havasa nepenuileM KOpeHb B BUJIE CTENEHU C PALIMOHAIBHBIM MOKa3aTeIeM:
fx) = (x 2+ 8 — 7)%.
Teneps menaem 3aMeHy: MycTh x > + 8x — 7 = ¢. HaxoauM MpOU3BOIHYIO TI0
bopmye:
=@ t"=%) -t’=05-1t7% ¢

Jlenaem oOpaTHyI0 3aMeHy: ¢ = x 2 + 8x — 7. Nmeem:

f(x)=05 - (x>+8—-7)% - (x?2+8—7)=0,5-2x+8) - (x*>+ 8 7).
HakoHel, Bo3BpaiaeMcs K KOPHSM:
05-(2x+8) x+ 4

fllx) = =
Vxl48x—7 Vx24+8x—7
OTtBeT:
. x4+ 4
fllx)=

Vxi4+8x—7



YpaBHeHUe KacaTenbHon K rpadumky dyHKLUN

YpaBHeHUue KacaTenbHOM K rpadumky dpyHKunm y = f(x) B

TOoYKe (x*}’f(xﬂ}} nMeeT BUa

¥ =) (e =x0 )+ £ )

Mbl nogpa3syMeBaeM, UYTO CYLWECTBYET KOHEYHOe 3HaueHune

i
o X,
NpoM3BOAHOWN f( ‘3), B MPOTUBHOM C/ly4Yyae KacaTesbHas npsMas nmbo
fn flx==  lm_f(x)=x
BepTuKanbHa (ecnmn *~#=¢ n x=nt ), "n6o He

im /(<) im0

n_’nc_

cywecrtsyet (ecnu

).

k =1'lx
B 3aBMCMMOCTM OT yrioBoro KoadpduumeHta = f( ﬂ], KacaTesibHas
MOXeT 6bITb NapannenbHa ocn abcumcc (k-v =0 ), napannesnbHa ocu

kK, = .
opavHat (¥ B 9TOM C/ly4ae ypaBHEHME KacaTenbHol byaeT nMeTb
X k, >0 k, <0

BUA, ="“f*-‘r), Bo3pacTaThb ( ) unu yboeiBatb (¥ ).
lpumep.
CocTaBuTb ypaBHeHMe KacaTenbHOM K rpadmky
X 6-43 1743
O T B
dyHKUNNM B Touke (-1,-3) n onpeaenntb

yron HakJioHa.
PelwueHune.

OyHKUMA onpeaeneHa ansa Bcex AENCTBUTENbHbIX Yncen . Tak Kak

X, =-1 f(xﬂ)=—3.

(-1,-3) - Touka KacaHus, TO

HaxoAvM NPOU3BOAHYIO M BbIYMCISIEM €e 3HaYeHUe B TOUKe e =-1 :




Tak Kak 3HavyeHmne Npom3BoAHON B TOUKE KacaHUS eCTb YrJ10BOWM
KO3 DUNLUMEHT KacaTeNlbHOMN, @ OH paBEH TAHMEeHCY Yyria HakJ/IoHa,

NE]

kx = Iga'x = }I-(.x-:l: =

TO 3

A

&, =arclg—
CnepoBaTtenbHO, YroJsl HaKJ/IOHa KacaTeNbHOW paBeH 3 , a
ypaBHeHMEe KacaTeNnbHOW NPSAMON UMEET BUA

¥ =f'(x,3]-(x—xc}+f[xc}
J3

| &

'=—|x+1)-3
h) 3(*7]
M3 9-43
V=—Xx—
T3 3

6. CnhyyvaiiHble cobbITUA U BEPOATHOCTb

JIeMeHThbl _KOMOMHATOPHKH
Onpenenenue. Kombunamopuxka — pas3iell IUCKPETHOM MaTeMaTHKH,
KOTOPBIM M3y4yaeT KOJIMYECTBa KOMOWHAIMM, COCTABJICHHBIX M3 KOHEYHOI'O YMCIIa
AJIEMEHTOB 3aJJaHHOI0 KOHEYHOTO MHO’KECTBA 3JIEMEHTOB Pa3JIMYHON IPUPOJIBI,
pazMyaronmecs KOJWYeCTBOM W/WiHM TopsakoM. K TakuM KoMOWHAIUsAM
OTHOCSITCS
- nepecmanoéku P, - 4uCIO CIIOCOOOB, KOTOPBIMH MOXKHO II€PECTABUTH 1

5JIEMEHTOB. YMCIIO NEpPecTaHOBOK M3 1 DIEMEHTOB MOXHO HaiTh 1o Qopmyie
P =n!.

- couyemdaHus C;n - YHCJIO CHOCO60B, KOTOPBIMHU MOKHO H3 7 3JICMCHTOB

BBI6paTB m JJICMCHTOB, IIpHYCM IIOPAIOK OJJICMCHTOB B KOM6I/IHaI_[I/II/I U3 m

3JIEMEHTOB Oe3pa3nuyeH. YUciio nepecTaHOBOK W3 7 DJIEMEHTOB 10 71 3JIEMEHTOB
n!
7 m N m n—m
MO>HO Haitu o popmyne C”" =————, npustom C' =C'™".
m!(n—m)!

- pasmeuleHu:A A:ln - 4YHUCIIO CHOCO60B, KOTOPBIMHX MOKHO M3 1 3JICMCHTOB

BBIOpaTh m JIEMEHTOB, pacroJiaras B3ATble m 3JIEMEHTOB B Pa3IMYHOM MOPSIIKE.
Yucno pasMelieHUd W3 7 BJEMEHTOB IO M 3JIEMEHTOB MOYKHO HAUTH IO
n!

popmyne 4" =———.
(n—m)!
CayuaiiHble cOObITHS
HenocpeicTBeHHbBIN MOICUET BEPOSITHOCTH
Omnpeneaenue. Ilon cayuatinbim cobvimuem TOHUMAETCA BCSKUM (DakT,

KOTODPBIN B PE3YJIbTATE UCIIBITAHUS MOKET IIPOU30UTHU WM HE IPOU3OUTH.




BeposiTHOCTH COOBITHSI XapaKTePU3YET CTENEeHb O0BEKTUBHOM BO3MOKHOCTU
HACTYTUICHUS 3TOTO COOBITHSI.

Omnpenesenue. Heckonbko COOBITHII B JaHHOM HUCIBITAHUM HAa3bIBAIOTCS
MOTIAPHO HeCO8MeCMHbIMU, €CITN HUKAKHUE JIBa U3 HUX HE MOTYT MOSIBUTHCSI BMECTE.

Omnpenesenue. Heckoibko COOBITHII B JJaHHOM HUCIIBITAHUM HA3bIBAIOTCS
PABHOBO3IMOJICHHIMU, €CIM HU OJHO W3 HHUX HE ABIsIeTCS OOBEKTHBHO Oosee
BO3MOYKHBIM 110 CPABHEHUIO C OCTAIIbHBIMHU.

Onpenenenune. Heckonbko cOOBITHI B JaHHOM HCHBITAHUH — OOpa3yroT
NOJHYIO 2pynny, €ClId B Pe3yJabTaTe MCTBITAHUS OOS3aTEIBHO JTOKHO TOSBUTHCS
XOTA OBl OJTHO U3 HHUX.

Onpenenenne. CnyuaiiHpie COOBITHS, O0O0pa3yloUIMe TMOJIHYIO TPYIITY
HECOBMECTHBIX U PAaBHOBO3MOYHBIX COOBITHH, HA3BIBAIOTCS CYUASAMU (UCXOO0AMU,
wancamu,).

Onpenenenune (Knaccuueckoe onpedenenue eepoamnocmu). Eciu
pe3ynbTaThl OJHOTO MCHBITAHUS MOXKHO MPEICTaBUTh B BUJIE TOJHOW TPYIIBI 71
PAaBHOBO3MOKHBIX M HECOBMECTHBIX HCXOJIOB M €CIIU COOBITHE A TOSBIsSETCS
TOJIBKO B M CIy4asiX, TO BEPOSTHOCTh COOBITUS A paBHA OTHOLICHHUIO YMCIIA
CJIy4aeB, B KOTOPBIX COOBITUE A TOSIBISETCS, K 00IIEMY YHUCITY BCEX CITy4aeB:

P(4)==
n
3ametum, uto Bcerma 0 P(A) 1. Ilpu 3TOM coObiTHE, JJII KOTOPOTO

P(A)=0 , Ha3BIBaCTCSI HEBO3MOMNCHLIM, a COOBITHE, I KOoToporo P(A)=1,

HA3BIBACTCA 0OCHOBEPHBIM.

[loHsiTHe TEOMETPUYECKON BEPOATHOCTH MOXKHO paccMaTpuBaTh Kak
00001IIeHNEe TOHATHS KJIACCUYECKOM BEPOSITHOCTH Ha CiIy4al ¢ OECKOHEYHBIM
(HECUYETHBIM) YMCIIOM UCXOA0B. Eciu OporieHHas HayJayy TOYKa MOXKET MOMNacTh
B JIOOYI0 TOYKy obOmactu (G, TO BEPOSTHOCTH MOMACTh B KaKyIO-THOO 4acTh g
obnmactu G (cobpiTHE A) TMPOMOPIHOHATFHA Mepe ATOW YacTh (IUTHHE, TUIOIIA]IH,
00BEMY) U HE 3aBUCHUT OT PACHOJIO0KEHUS M POPMBI ITON YACTH:

P(ay=MPLE
mepa G
OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEN

Onpenenaenue. Cymmoti A+ B nByX coObITHii A M B Ha3bIBacTCS COOBITHE,
COCTOSIIIIEE B HACTYILJICHUU XOTSI ObI OJTHOTO U3 3TUX COOBITHH.

Onpenenenue. Cymmou HECKOIbKUX COOBITUA  HA3bIBACTCS COOBITHE,
COCTOSIIEE B HACTYIUICHUH XOTsI ObI OJTHOTO U3 3TUX COOBITUIA.

Ecnu HEcKkonmbKO COOBITHH TTONTAaPHO HECOBMECTHBI, TO UX CyMMa CBOIUTCS K
MOSIBJICHUIO OJHOTO COOBITHA (0e3pa3auvHo Kakoro). Jlist IByX HECOBMECTHBIX
coObiTuit 4 U B ux cymma A+ B ecTth cOObITHE, COCTOSIIECE B MOSBICHUU WK A,
uiu B.

Omnpenenenue. /Ipoussedenuem A B 1nByx coObituii A U B Ha3bpIBaeTcs
cOOBITHE, COCTOSIIEe B COBMECTHOM (OJIHOBPEMEHHOM HIIM IOCJIEA0BATEIHHOM)
HACTYTUJICHUH 00OUX ITUX COOBITUH.




Omnpenenenue. [lpoussedenuem HECKOIbKUX COOBITUN Ha3bIBACTCS
coObITHE, COCTOSIIIEE B COBMECTHOM HACTYILJICHUU BCEX 3TUX COOBITHH.

Omnpenesenue. JIBa cOObITUS  HA3bIBAIOTCS  HE3ABUCUMBIMU,  €CITU
HACTYTUJICHUE OJHOTO U3 HUX HE MEHSET BEPOSTHOCTH HACTYILJICHUS JPYTOro.

Onpenesenue. HeckonbKko COOBITHH HA3BIBAIOTCS NONAPHO HE3ABUCUMBIMU,
€CJIM JIFOObIE JIBa U3 HUX HE3aBUCHUMBI, T.€. BEPOATHOCTh HACTYIUICHUS OJHOTO HUX
HUX HE 3aBUCHUT OT HACTYIUICHUS IPYTHUX.

Teopema (cioxeHUsT BEpOSITHOCTEH HECOBMECTHBIX coObITHIT) [lycTh A 1 B
- HECOBMECTHBIE cOObITHS, ToTAa P(A+ B) = P(A) + P(B)

CaencrBue. Ilycte A4,4,....A4, - IIONIAPHO HECOBMECTHBIE COOBITHH,

oOpa3yromye MOJHYIO TPYIITY, TOTAa
PA+A4,+..+A4)=P(4)+P(4,)+..+ P(4,)=1.

Caencreue. Ilycte 4,,4,...,A - IONapHO HE3aBUCUMBIE COOBITHS, TOIZA
BEPOATHOCTh HACTYIUIEHHS XOTSI Obl OJAHOIO M3 3THX COOBITMI HAaXOAWUTCS I10
dbopmyie

P4+ 4 +..+4)=1-P(4 4, 4)=1-P(4) P(4) P(4,)

Onpenenenne. /[Ba HECOBMECTHBIX COOBITHSI, 00pa3yOILIHUE MOJIHYIO IPYIILY,
Ha3BIBAIOTCS MPOMUEONON0JICHbIMU U 0003HaYaroTcss Kak A W A , TIpu 3TOM
P(A)+P(4)=1.

Teopema (cit0KeHUST BEPOATHOCTEH COBMECTHBIX cOObITHH) [Tycth A 1 B -
coBMecTHbIE coObITHs, Torna P(A+ B)=P(A)+ P(B)—P(4A B)

Teopema (YMHOXEHUSI BEPOATHOCTEN HE3aBUCUMBIX cOObITHI) Ilycth A u B
- He3aBUCcHMBIe coObITHS, ToTna P(A B)= P(A) P(B)

Caencrsue. ITycts A4, A4,...,4, - IONapHO HE3aBUCUMBIE COOBITHS, TOTIA
P(4 4, .. A)=P(4) P(4) P(4,)
Onpenenenue. BeposTHOCTh COObITUSI B, BBIUUCICHHAS B MPEANOI0XKECHUH,

9TO COOBITHE A MPOU3OILIO0, HA3BIBACTCS VCIOBHOU BEPOSMHOCHbIO COOBITUS B 1
obo3navaercs P(B/ A).

Teopema (yMHOXXEHMS BEpOSTHOCTEH 3aBUCUMBIX cOObITHIA) [TycTh 4 U B -
3aBUCUMBIE COObITHS, TOTna P(A B)=P(A) P(B/ A).

Caeacrsue. [Iycts 4, 4,...,4, - 3aBUCUMBIE COOBITHS, TOTAA

P(4, A, A)=P(4) P(4|4) P(4|AL) P4,|A44, 4,)

[Ipumep.B kopoOke 5 0IMHAKOBBIX U3NEIUH, MPUYEM 3 U3 HUX OKPAIICHBI.
Haynauy w3Bneuensl 2 wuzgenus. HalTu BEpOATHOCTh TOro, 4YTO Cpeau 2-X
U3BJICUCHHBIX W3JIEJINI OKaXXETCS: a) OJIHO OKpalleHHoe; 0) 2 OKpallleHHbBIX; B)
XOTsl ObI OJTHO OKpalIEHHOE U3/EIIHE.

Bocnonezyemcst  popmynoli  KJIacCHYECKOTO TOJCYETa BEPOSITHOCTEH

O‘IGBI/II[HO, 06Luee KOJIMYECTBO BO3MOZKHBIX Hucxoa0B n PaBHO
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a) OHpGI[CJH/IM YHUCIIO 6HaTOHpI/IHTHI)IX ncxoaoB m. O‘IGBI/IIIHO, qTo

CHOCO6OB, KOTOPBIMU MOKHO H3BJICYb | OKpallICHHOC M3ACJIMC U3 3 u 1l

3!
HEOKDAIEHHOE W3JeJNe W3 2, PaBHO COOTBETCTBEHHO: C, = EYRT! =3
2t
SRRl
Bcero nonyuutcs m =6 cnoco6oB.
CiC, 6
Torma P(A4)=—32=—=0,6.
C; 10
0) OmnpenenuM 9mcio OIArONMPUATHBIX HCX0A0B m. Croco0OB, KOTOPHIMHU
3!
MO’KHO M3BJI€Yb 2 OKPANIEHHBIX M3/€NHs U3 3, paBHo C, = BYRT =
Torma m=3.
c: 3
Torma P(4)=—=-—=0,3.
Cc; 10
B) Illepsviii cnoco6. CoObiTHe A — W3BICKIA XOTS OBl OJHO OKpPAIICHHOE
u3nenue. Torma coObiTHe A - HH OJHOTO OKpameHHOTo. OmnpenenuM Yuciio

OnaronpuaTHbIX  UCX00B m. (CnocoOoB, KOTOPHIMH  MOKHO  H3BJIECYb
2HEOKpaIleHHoe u3/ienus u3 2 pasHo C; =1,
Bcero nonyuurcs m =1 cnoco0oB.

Torna P(4)=1-P(4)=1-0,1=0,9.

Bmopoii cnoco6. XoTs Ob1 OJTHO OKpaIlleHHOE — OJTHO WJIA JBa. B pemeHnn
1oJ a) MOJICUUTaHa BEPOSTHOCTh TOTO, YTO U3BJIEUCHO OJHO OKpAIIEHHOE U3/CIIHE,
noa 0) — /Ba OKpalleHHbIX. Torjga BEpOSITHOCTh TOTO, YTO M3BJICUYEHO XOTS Obl
OJIHO OKpallleHHOE nu3zenue, paBHa cymme P(A4)=0,6+0,3=0,9

[Ipumep. U3 ypHBI, conepamieid aBa OelblX M TPU YEpHBIX IIapa,
U3BIICKAIOT 110 OJJHOMY 0€3 BO3BpallleHUs Bce mapbl. HaliT BepOSTHOCTH COOBITHIA:
1) Tpetuii map Oemnblii; 2) TPETH U YETBEPTHIN HIapbl Oembie; 3) MATHIN map OenbIi,
€CJIH TIePBBIN OBLT OCIIBII.

1) Bo3MOKHBI Clie1yIolue BapuaHThI:

[lepBsiii Iap — Genblil, BTOPO — YEPHBIA, TPETUN — OCIIbIIA.

[lepBriii 1ap — YepHBIN, BTOPOI — OEIBIiA, TPETUN — OEIIbIi.

[lepBbIit map — YepHbBINA, BTOPON — YEPHBINA, TPETHI — OCIIbIN.

HaiineM BEpOSTHOCTh KaXJOI'0 W3 3THX BAapUAHTOB, MCIOJB3YysS TEOPEMY
YMHOXEHHS BEPOSTHOCTEN 3aBUCUMBIX COOBITHI:

231 1

P a0



Py, =

P; =

| W | W
ENI N SRR

TOI‘IIEI II0 TCOPEMC CIIOKCHHUA BGpOSITHOCTCﬁ HECOBMECTHBIX COOBITHM

1 1 1 2
NOJIy4aeM p=p,+ p, + p;=—+—+—=—.
10 10 5 5
2) Haiinem BEpOATHOCTH TOTrO, YTO MEPBBIA IIAp — YEPHBIM, BTOPOH —
YEepHBIN, TPETHI — OEJbIN, YETBEPTHIA - O€IbIi, UCMONIb3YSI TEOPEMY YMHOXKECHUS

BGpOfITHOCTCfI 3aBUCHMBIX COOBITHIA:

3) Haiinem BeposiTHOCTH TOTO, YTO MEPBbIH IIap — O€bIil, BTOPOI — YEPHBIH,
TPETUIl — YEpHBIN, YETBEPTHIH — YEPHBIN, MATHIA - OB, UCIOIB3YST TEOPEMY
YMHOKEHHUSI BEPOATHOCTEN 3aBUCUMBIX COOBITHI:

2321 | 1
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[Ipumep. BeposTHOCTH TOSBIEHUS KaXIOro W3 JBYX HE3aBUCUMBIX
coObITuil A 1 B coorBeTcTBeHHO paBHbl 0,6 u 0,5. HaiiTu BeposITHOCTD MOSIBICHUS
TOJIBKO OJTHOTO U3 HUX.

CoOpiTHe C, cocTosiIee B IMOSBICHHH TOJIBKO OJHOTO U3 COObITHH A U B,
3aKJIFOYAETCS B TOM, YTO IOSBJISECTCS COOBITHE A, HO HE MOSBIISICTCS COOBITHE B
Wi coObITHH B HacTymaeT, a coObiTie A He HacTymaeT. BeposTHOCTh MOsABICHUS
coObitist A paBHa P(A)=0,6 , a HeHACTymieHHs COObITHS A paBHa

P(Z)zl—P(A)=1—0,6=O,4 . BeposiTHOoCTh mosiBIeHUs coObiTUsI B paBHa
P(B)=0,5,a P(B)=1-P(B)=1-0,5=0,5.
Torna P(C)=P(4)P(B)+P(4)P(B)=0,6 0,5+0,4 0,5=0,5.

[Ipumep. BeposTHOCTH TOTO, YTO OMpenelieHHAs TaOJMIA COACPKUTCS B
KaXJIO0M M3 Tpex cnpaBOYHUKOB paBHbl 0,6; 0,9; 0,75. Halit BEpOSITHOCTH TOTO,
4yTO TabJIMIIA HE COJEPKUTCS HU B OJTHOM CIIPABOYHUKE.

ITycTh cOOBITHEA COCTOUT B TOM, YTO TaOJIHIIA HE COJCPKUTCS HU B OJHOM
CIIpaBOYHUKE.

CoObiTHe 4, - TabnauMuma COAEPKUTCS B IEPBOM CIIPAaBOYHHMKE, TOI/A

p(A,)=0,6 , a BepOSTHOCTb TOro, 4TO TAONHMIA HE COLEPKUICS B IIEPBOM
CIIPABOYHUKE p(Al) =1 —p(Al) =0,4.

AHanorudHo, A, - TabIMIa COAEPKHUTCA BO BTOPOM CIIPABOYHHKE, TOT/A
p(A,)=0,9 , a BeposATHOCTH TOro, YTO TaOIHMIA HE COIEPKHUTCS BO BTOPOM

CIIPaBOYHHKE p(gz) =1- p(Az) =0,1.



U, A, - Tabnauua conepKUTCs B TPETHEM CIIPABOYHUKE, TOTAA p(A3) =0,75,
a BEpOSITHOCTb TOrO, YTO TaOJMIA HE COAEPKUTCA B TPETbEM CIPABOYHHUKE
p(A,)=1-p(A,)=0,25.

Cobbitust A4,, A,, A, HE3aBUCUMBI, [IOITOMY 10 TE€OpeME 00 YMHOXECHUU
BEPOSITHOCTEN p(A) = p(ZlZ2Z3) = p(l)p(%)p(%) =0,4 0,1 0,25=0,01.

[Ipumep. KagpoBas coyx6a O6anka Ha oObsaBieHne B MHTepHETE moMydmiia
300 pestome. IIpakTMka NOKa3pIBA€T, YTO BEPOSTHOCTH TOrO, YTO MPETEHICHT
uMeeT BeIciiee oOpazoBaHue, paBHa (),7, BEpPOSTHOCTH TOTO, YTO MPETEHIACHT
uMeeT ombIT paboTsl B 6anke — 0,3, a BEPOSITHOCTh TOTO, UTO MPETEHACHT UMEET U
BbICIIee O0Opa3zoBaHue, M OMBIT paboTel B Oanke — 0,2. OLEHUTh KOJMYECTBO
IPETEHCHTOB, UMEIOIIMX WIN ONbIT paboThl B OaHKE, WJIM BbICIIEE 0Opa30BaHHUE.

IIyctb coObiTUE A COCTOMT B TOM, 4YTO MPETEHIEHT HMEET BBICLICE
oOpa3oBaHHe, B -— NpETEHJEHT HMeeT OmIbIT padoThl B Oanke. Ilo ycnoBuio
p(A) =0.7, p(B) =0.3 . CoObiTUe AB COCTOUT B TOM, YTO MPETCHICHT UMEET U

BEICITICE 00pa30BaHUE, M OIBIT pabOTHI B OaHKE. p(AB) =0.2.

HaiineM BeposiTHOCTH TOTO, YTO MPETEHIECHT, UMEET WUJIU OMBIT PadOTHI B
OaHKe, WU BbICIIee 00pa3oBaHuE, TO €CTh p(A + B) .

Tak kak4 UB COBMECTHBIE COOBITHSA, TO IO TEOPEME O CYMME BEPOSTHOCTEH
COBMECTHBIX COOBITHI

p(A+B):p(A)+p(B)—p(AB).
p(A+B):0.7+O.3—0.2=0.8

OlLleHHM KOJIMYECTBO MPETEHICHTOB, UMEIOIINX HIJIM OIBIT pabOThl B OaHKe,
uium  BeIcmiee oOpaszoBanue. Bcero 300 mpeTeHIEHTOB. CiienoBatenbHO,
300 0.8=240 mnpeTeHJEHTOB MMEIOT WJIH OMNBIT pabOThl B OaHKE, WJIM BBICIIIEE
oOpa3oBaHue.

O0BbeM KOHTAaKTHOW pPabOTHl 0OYYaroOIIErocs MpU OCBOCHHUH JUCITUTIINHBI
(Moyst)
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