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PauuvoHanbHble Yucna

MaTtemaTtnyeckne npaBuia u 3aKOHbI
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JInHenHaa pyHKUnsa
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X
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PALNOHAJIbHBIE YACJIA

NMonoXxurtenbHble Yncna ‘o Hynb (0) OTpuuarenbHble YUucna

7N

HaTtypanbHble lNonoxuTtenbHble
yucna apodu

NpocTble [lecaTtnyHble
apoobu apodu

/

0,6; 1,23; 9,7;...

eHa3an eBnepen

N

OTpuuartenbHble OTpuuaTtenbHble
apodun Lenble Yynucna

lNpocTble lecaTtnyHble
apobu apoou

N

-0,8; -3,71; -9,7;...

e OrnaBJjieHune



MATEMATUYECKUE NMPABUJIA U SAKOHDI

MpaBuna packpbITA ckoBoK
at(b+tc)=a+b+c at+(b-c)=a+b-c
a-(b+c)=a-b-c a-(b-c)=a-b+c

3aKOHbI CIIOKEHUS 1 YMHOXEHUS
a+b=b+a a-b=b-a a(btc)=a-b+ta-c
(at+b)+tc=a+(b+c) (a-b)c=a(b-c) (a-b)c=a-c-b-c

Uucna 0 1 1 B MaTeMaTUUYECKUX OEUNCTBUAX

Ha Hynb
OennuTb Henb3s

eHa3an eBnepep, eOrnasneHue



APNOMETUYECKUE OENCTBUSA HAL APOBAMM

CnoxeHue BbluuTaHue

b-d - bd

YMHOXeHue HdeneHwne

eHa3an eBnepep, eOrnasneHue



KBagpat cymmbl
KBagpat pasHocTu
Ky6 cymmbl
Ky6 pasHoCTU
PasHocTb KBagpaToB
Cymma kyboB

Pa3HocTb kyboB

MHOIO4JIEHbI
CDopmynbl COKpaLWEeHHOro yMHOXeHus
(a+b)’'=a’+2ab+b’
(a-b)'=a*2ab+b
(a+b)’=a’+3a’b+3ab*+b
(a-b)'=a’-3a’b+3ab’-b’
a’*~-b*=(a+b)(a-b)
a’+b’=(a+b)(a’~ab+b>)

a’~b’=(a-b)(a*+ab+b?

OcHOBHbIe npunemMbl pa3fioxXeHnss MHOrovsieHa Ha MHOXUTeINnun

BbiHeceHune obuero
MHOXMUTENS 32 CKOOKY

MeTog rpynnnpoBKn

Ncnonb3oBaHne oopmyr
COKpaLLEHHOIro YMHOXEHUS

eHa3an eBnepen

3ab+12a*+6a =3a(b+4a+2)
4a*b*-16a’b=4a’b(b*-4a)
abtac-b-c=a(b+c)—(b+c)=(b+c)(a-1)

a*+6ab+9b*=(a+3b)

d+a=d*"+4a*+4-4a*=(a*+2V - (2a) = (a*2a+2)(a*+2a+2)

eorinaeJjieHue



SJIEMEHTAPHbIE ®YHKLUUN

INlnHenHan pyHKUUA
y=kx+b, D(y)=R [padpuK PYHKUNKN — npsamas
y = b — noctosiHHas yHKUMS

E(y) =R y A ,
y=kx+b(k>0)
k>0 BO3pacTaer ~
y=kx+b(k<0)
y=b(k=0)

k<0 ybbiBaeT

~

Mepecekaet ocbk (Oy) B Touke (0; b), a /0

ock (Ox) — (—%;0)

¥y = kx - npsiMas nponopLUmnoHanbHOCTb

Mpoxopsias yepes Toukn O(0; 0) n(1; k) — npamas N
poxofisias Jep (0; 0) n(1; k) —np y=lox (k,<0)

ki=tg a; k,=tg

[padpukm pyHKUMN —
napaiijlejyibHovle npsamole

eHa3an eBnepen eOrnaBneHue



SJIEMEHTAPHbIE ®YHKLUUN

dyHKUMA y = %

k
y=7, k#0 - obpaTHasa NponopLMOHanbHOCTb

D(y)=(-00; 0)U (0;+00); E(y)=(-00; 0)U(0;+00)
[paduk yHKUMN — cunepbona
x=0 — BepTMKarnbHasi acumnToTa; y=0 - ropusoHTanbHas acumnToTa
Mpn k>0, Mpu £<0,
Ha npomexyTkax (—o9; 0) U (0; +O9)

ybbiBaeT BO3pacTaeT

VA

eHa3an eBnepen eOrnaBneHue



SJIEMEHTAPHbIE ®YHKL U

KBagpatnuyHasa cpyHKums

y=ax*+bx+c,

a#0, D(y)=R [pacovk byHKUMM — napabona

D=b—4ac>0 D=b"—4ac=0 D=b"—4ac<0

b .

A(x,; y,) — BepwwuHa napabonbl: X, = —=—

eHa3an eBnepen eOrnaBneHue



SJIEMEHTAPHbIE ®YHKLUUN

TpuroHomeTpunyeckue pyHKUUun

Cunyc uncna t — opauHata Toukn £ = ,sin t # 0; Ocb komanzencos —npsamas y = 1
sin

N(ctgt; 1) 1Ay

<

—1

CooTHoOwWweHUus B NnpPAMOYroJyibHOM TpeyroJyibHuKe

b _a )
cos a = tg a 2 ctg o =_-

S€C U - £ =<
b cCOoS€C A a

YeTHOCTb, HEYETHOCTb
cos (—a) = cos a sin (—a) = —sin a

tg (—a) = —tg a

eHa3an eBnepen

eorinaeJjieHue



SJIEMEHTAPHbIE ®YHKLUUN

TpuroHomeTpuyeckune pyHKUUMN

Yy =COS X y=tgx

3HaKM TPUroHOMETPUYECKUX (PYHKLUM MO YeTBepTaM

padurkn PyHKLUK
cunycouoa KOCUHYCOUOQ maneencouoa KOmMaHaeHcouoda
D(y)=R; E(y)=[-1;1]

x Zn/2+nn X #Znn,ne ”Z

sin(x+2x) = sin x cos(x+2m) = cos x tg(x+m) =tgx

ctg(x+m) =ctgx
Tctg = 7T

Isin = 271 cos = 2T Ttg =T

YA

_ T

—1+

1

______"ﬁ_____

eHa3ang eBMnepea eorinaeJjieHue



SJIEMEHTAPHbBIE ®YHKLIUU
lNokasaTtenbHaa pyHKUUA Norapuncgpmunyeckas pyHkKumsA

y=a* (a>0,a#1) y=log,x (a>0,a#1)

D(y) =R; E(y) = (0; +o0) D(y) =(0; +0); E(y) =R

YA YA

1

eHa3an eBnepen eOrnaBneHue



CTENEHU

CteneHb
C HaTyparnbHbIM
rnokasarenem

CTteneHb € Uenbim
nokasarenem

2
[ns cTeneHb C 03=0
HeoTpu- pPaunoHanbHbIM
Lartenb- nokKkasarernem 1
HOro > (0,09)2=vy0,09 = 0,3
Yyucna
a _CTeneHb ¢ r>0
[eNCTBUTENbHbIM

nokasaTtenem a>0

CBoucTBa cTeneHemn
a’:a"=a’",a#0 a"-b"=(a-b)

b)r, a#0,b#0
a

o o — (%) b #0

CBouncTtBa, cBAA3aHHbIE C HepaBeHCTBaMu

r<Q0

eHa3an esBnepep eornaeneHue



KBAAPATHbIE KOPHU
V36 = 6, Takkak 6>0; 6- =36 /0,64 =0,8 V8100 =90
V49 # 8, TaK Kak 8% # 49 1/0,0004 = 0,02
V16 # —4, Takkak —4<0 2<\/§<3

V-9 He onpenereH 0,8<V0,8<0,9
CBoucTBa
(Va)' =a, a>0 Va - Vb =Va - b Ja-b =\/|a|-\/|b|
ﬁ a _ |a

Va? = |a|, a€R b
(oY =

BbiHeceHue n3-noa KOpHA BHeceHue nog KopeHb

b>0 m, a=0
/28 =47 — 27 7.3 =3.72= /147
5p2= |b|-5 ~3.4/11 =-/99

eHa3an esBnepep eornaeneHue

—+va*b, a<0,
Ja*-b = |a|-/b, b>0 a b={




KOPHWU HATYPAJIbHON CTEMNEHU

/0,0000001 = 0,1

V625 =5

(Ya') =a a*"' =a, aeR : : (Va )" =%a"

2 2
nan:|a|, acR nf:nk/ak
BbiHeceHne n3-noa KOpHA BHeceHue nop KOpeHb

Y24 =3/3.8 =2.3/3 4.3 =¥ 2 = Y1238

N2—3)T = (2—=+3)-I7 (1-+3) -5 = 3(1-3)'5

WppaunoHanbHOCTbL B 3HaMeHaTene

3 3
2 2-3? _ 2927 6 _ 6:(4+2V2+W) 4035037

43 3 2-32 82

eHa3an eBnepep, eOrnasneHue



NMPOrPECCUSA

NocnegoBaTenbHOCTb — DYHKUNA HATypanbHOro aprymeHTa

MNMporpeccus

ApudmetTnyeckas ( —) FeomeTpunyeckasn ( —)

CBoucTBa

PekyppeHTHaa hopmyna Api1 = aptd, neN bys1 = b,rq, neN
AonycTuMble 3Ha4YeHUA a, n d — nobble by #0, g #0

dopmyna obLero uneHa a,=a;+(n—-1)d

Xapaktepuctun4yeckoe An+1 tdan-1 _ 2
CBOWCTEO 2 An bus1:bu1=b,, b #0

S, = al+an.n S, = bll_bnq . q £ 1
dopmMyna CyMMbl 1 2 -9
nepBbIX YNEeHOB Ty 1_gn

, g =1

BeckoHe4YHO yObiBaloLasa reomeTpuyieckas nporpeccua (0<|g|<l)

NosicHeHus
dopmyna CyMMblI
limg"=0, §=1im §, =

n—>o0

eHa3an eBnepep, eOrnasneHue



MOAVJib

CBoucrtBa
la| >0 |—a|=|a|  |a—=b| = |b-a| |a|-|b| <|atb|<|a|+|b|
FeoMeTpuyeckas UHTepnpeTauus moayns

Paccrosiine mexay Toukamu A(a) n O(0) na npsamoii pasHo |d| Paccrostme mexay Toukamu 4(a) u B(b) wa npsimoir pasko |a — D

0(0) A(a) X A(a) B(b) X

YPaBHeHMﬂ C Mmoayrnem

|x[=a x—=b| =a Ax)[= |g(x)| A(x)[= g(x)
a) ecnu a < 0, pewweHnii HeT;  a) ecnu a < 0, peLLeHWI HeT; £(0)= g(x)
0) ecrma =0, x = 0; 0) ecrma =0, x = b; S (x)=g(x)

X =d

b _ S (x)=—g(x)
B) ecnn a > O, = —u B) ecnm a > O, i ; Ib):_c; f(x)_ g(X) g(x) >0

HepaBeHCTBa C Mmoaynem

x—bl<a x—=b|>a f(x)]< g(x) f(x)|> g(x)

6)ecnma > 0,b—a<x<b+ta o)ecrma > 0,x<b—a
unn x >b+a

a) ecivt a < 0, peLLeHNit HeT; a)ecrma <0, xER; { Sx)<g(x) Sx)> g(x)

Jx)> —g(x) Jx)< —g(x)

> g@)] <= (0>’ @) wm (f(x)-g @) (x)+g (x)>0

eHa3ang eBMnepea eorinaeJjieHue



YPABHEHUA

JInHenHble ypaBHEeHUA

kx+b =0
W ecrimk = 0,6 =0 ,1T0XxER ecrmk =0,b #0, 710

ecrmk #0, Tox = — —
k OeCKOHEYHOE MHOXECTBO KOPHEWN peLleHnn HeT

KBagpaTHble ypaBHeHUs

nornHoe npmeBeageHHoe

ax*+bx+c =0, a #0 x*M+px+qg =0

D =bA4g¢ \m D = p>~4q

D>0 D=0 D<0 > D<0
_—b+VD _-b

X1,2 X = Y = Y
, o 2a KOpHen HeT KOpHen HeT

b C _ : _
XytX, = T X T Teopema Bueta Xy TXy = =P5 XX, = ¢
PasnoxeHue

2 _
Ha MHOXWUTenun x“tpx+tq = (x—x;)(x—x,)

ax’*+bx+c = a(x—x,)(x—x,)

eHa3an eBnepen eOrnaBneHue



YPABHEHUA
HenonHble KBagpaTHbIe ypaBHEeHUS
ax*+bx =0 ax’*+tc =0
x(ax +b) =0 a-c<0 a-c>0

b I
a X2 = T peLleHnit HeT

BukBagpaTHble ypaBHEeHMUs

x=0; x,=

ax*+bx*+c =0, x*=y

_ +J—b—vb2 —4ac
- 2a

X3, 4

L |-b+Vb*-4dac
X2 = X 2a )

WppaunoHanbHble ypaBHEHUS

W (x) = g (x) W) =) MW@ =g TG =" ()

neN

f(x) =0
g(x) =0 f(x) = [g(x)]"! f(x) = g(x)
f(x) = g(x)

eHa3an esBnepep eornaeneHue




YPABHEHUA

TpuroHomeTpuyeckne ypaBHeHUs
sint =a cost=a tgt=a ctgt=a
Ecrm |a|>1, pelwennit et
ac(—o0; +00)
la| <1

t=(-1)"arcsina+mn  t= + arccos a+2mn t = arctg a+mn { = arcctg a+mn

ne/

Ay Ay } Ay  a

T — arcsin a arcsin a arccos a o
R arcctg a
a ,
0 X 0 a X ’ ‘ X
= \ >

—arccos a

7+ arctg a 7+ arcctg a

i

YHacTHble peweHunsA

cost=0 cost=-1

t=m+2mn

eHa3an eBnepep, eOrnaBeneHue



YPABHEHU4A

Noka3aTenbHbIe ypaBHEeHUA

xX)=g(x
J&) =g Ecrm b > 0,a # 1,70 f(x) = log.b Ecrm b < 0, To pelueHnin HeT

49%= -8
4 =5
x =log, 5 —o=l

peLleHnn HeT

Norapucgpmunyeckue ypaBHeHUN

log, f(x)=1log,g(x) (a>0,a#1)
f(x)>0
{f(X)>O gx)>0

log, f(x)=b (a>0,a#1)

f()=a’ o) =g @)

log; (x—2)=-3 log; (x*—3x — 5) =logs(7 — 2x)
x—23>0 x'=3x—-5>0
7—2x>0 <= x=-3
x—2=(— x*—3x-5=7-2x

log, x =2
x>0
» <=>x=49
x=77

eorinaeJjieHue

eHa3an eBnepen



HYACJTOBBIE MPOMEXYTKU

3anucb C NOMOLLbIO

Bupa npomexyTka FeomeTpuyeckoe u KEHM
Anp y p 300paxeHue O603Ha4yeHune HepaBeHCTB

UnTepBan (Cl; b)

OTtpe3ok [Cl; b ]

(a; b]

NMonyvHTepBan

la; b)

[a; +0)

(—oo; b]

(a; +9)

OTKpbITbLIX Ny

eHa3an esBnepep eornaeneHue



HEPABEHCTBA
fx)>gx)
CBoucrtBa

fx)-g(x)>0 g(x)—f(x)<0 1 _ 1
f)  g®
a-f(x)>a-g(x) a-f(x)<a-g(x) f(x)>0, g(x)>0
a>0 a<o0

01" >[g ()]
f(x)>0, g(x)>0

neN

[FCOI "> [g ™
—f (%) <-g®)

CxeMbl peweHnsa HepaBeHCTB
f(x)> o} gy {f(x) <0
g(x)>0 g ((x)<0

> }u {f(x)SO
gx>0) (g()=<0

f@)-g@>0 <=

eHa3an eBnepen

J@)+o () >gx)+o(x)

JX) =9 x)>g @) —p(x)

JX)-9(x)>g(x) ¢ (x)

@ (x)>0

} f(x)=0
g(x)<0

eorinaeJjieHue



NMosscHeHue

HepaBeHcTBO

ax*+bx+c>0
a>0
ax*+bx +c<0

eHa3an eBnepen

HEPABEHCTBA

JlnHenHble HepaBeHCTBA

kx +b<0 kx +b5>0

xXe (—oo;—%) XE —%;Jroo)

xXe (—%; +oo)

KBagpaTtHble HepaBeHCTBa

D <0 D=0

VIRV

xX€ (—00; xy)U
U (xp; +00)

peLeHnin HeT

SRR

xe (—o0; x,)U
U (Xy; +00)

X € (%15 %)

eorinaeJjieHue



HEPABEHCTBA

WppaunoHanbHblie HepaBeHCTBa

MU (x) > g (x) W) <gx) N > g (x) TS () < g (3)

neN

g(x)<0}u{g(x)20 {f(x)zO,g(x)>0
) >[g @)1

fx)<[g (x)]z” f(x)>[g (x)]z”+1 ) <[g (x)]2n+1

NMoka3aTenbHble HepaBeHCTBa

f(x)=0

2™ > p 27O < p
G R IC)

b<0 b>0 b<0 b>0
xe D(®y) f(x)>log,b pewenuit HeT f(x) <log,b f(x)>g(x)

xe D(y) f(x) <log.b pewenwiiHeT f(x)>log,b fx) <g(x)

Norapuncgpmunyeckne HepaBeHCTBa

log, f(x) > b log, f(x) <b log, f(x) <log. g (x)

,, £() < ab @) <g®
J)>a £()>0 {f(x) >0
£() < at ,, £6)> g @)
£()>0 J()>a {g<x>>o

eHa3an esBnepep NN eornaeneHue



TPUTOHOMETPU4A

OcHoBHbIe hopmyribl

sinfa +cos’a=1 tgo-ctga=1

_ sina 1 toly —

'8 2= Cos a W I+igia="55g
_ Ccosa 1

tg o =2 ta=—

S84 sina @ Ltetgte=cia

Popmynbl NpuBeaeHUNA
HasBaHue pyHKUUM coxpaHsaeTca HasBaHune pyHKUMN MEHSAETCA Ha «KODYHKLMIO»
T—o T+ o 27—« T/2—a /2 +oa 3n/2—-a 3n/2+ta
sin o —sin o —sin a COS « COS —COs —COs a
—COos a —Cos o Cos o, sin a —sin a —sin a sin a
—tg a tg a —tg a ctg a —ctg a ctg a —ctg a
—cCctg a ctg a —ctg a tg a —tg a tg o —tg a
PopMynbl CNOXeHUA

cos (a £ f)=cosa-cosf Fsina-sinff sin (o = f) =sina -cos f + cos a - sin f

tgaxf) - ozlel cte(a + )= -8e-clefT]

lFtgo-tgp

eHa3ang eBMnepea / eorinaeJjieHue

ctga + ctg




TPUTOHOMETPU4A

Popmyrbl ABOUHOIro aprymMmeHTta
sin 2a = 2sin « - cos a cos 2a = cos?a — sin a

cos2a=1-2sin*a cos2a=2cos?a—1

2tg o

W cos 20 =

sin 2o =

2tg a
1 —-tg? a

2
ctga—tga

tg 20 =

tg 20 =

®opMyrbl CyMMbl U Pa3HOCTU TPUTOHOMETPUYECKNX (PYHKL UM

atp . tP

: : : : : .o
sin o + sin f = 2sin > COS — sin o, — sin f = 2sin 5

atp o—pf

: o —
cos a + cos = 2cos > COS — COS o — €OS f = —2sin

sin (o + p) sin (a — f)

Cos o - CoS [ Cos o - coS [

sin (a + f) sin (a — f)

sin o - sin f8 sin o, - sin f§

tgo +tgf= tgco—tgf=

ctga +ctgf= ctga—ctgf=—

eHa3an eBnepep, eOrnasneHue



TPUTOHOMETPU4A

Popmynbl npeobpasoBaHUA
sin(a + f) - sin(a — ) = cos? f — cos? cos(a + f) - cos(a — ) = cos?f —sin’ o

sin o - sin ff = % [cos(a — ) — cos(a + p)] Cos o - COs f = ;— [cos(a — f) + cos(a + )]

. o ctg g— tBatctef
sin « - cos B > [sin(a — ) + sin(a + f)] tgo-ctgf ctga +tgf
_ tga+ttgf _clgatcigp

S = = T cAga-clef =y Tig B

CDopMyn bl MOHNXEeHUA CTerneHn

: — +
smza:l c;s 20, cos2a=1 czos 20

®opmMyrnbl NONTIOBUMHHOIO apryMeHTa
— +
2 o _1—cosa COSZaZl COS o
2 2 2 2
to a _ sin o _ sinao
2 1 +cosa 1 —cosa

sin

1 —cosa _ l+cosa
sin a sin a

tggC

tgzoczl—cosoc _l+cosa
2 1 +cosa 1 —cos a

eHa3ang eBMnepea / eorinaeJjieHue



TPUTOHOMETPU4A

CooTHoweHuA mexay PyHKLNAMHU

2tg%
sinazﬁ cosa=ﬁ
+ tg“ = + tg“ =
&5 &5

2 tgza 2 _
SIN & = —~ 5 — cos’'a = ——5—
“TT+tg2a [ +tg’a

2
1 costq = & ¢

. 2 _
sin‘e = ———— 5 ¢
1 +ctgla [ +cte’a

l1—cosa = ZSinZ% 1 + cosa = 2cos? %

PopMysibl TPOMHOrO aprymMeHTa

sin 3a = 3sin a — 4sin? a cos 3a = 4cos3a — 3cos a

sin 3a. = 3cos?a - sin a — sin3«a cos 3o = cos3a — 3cos a - sin’«a

_ 3tga—tgda _ ctgla—3tga
g 30 =500, g 30 = 3 cteTa—1

eorinaeJjieHue

eHa3an eBnepen



JIOTAPUDMDbI

log, 9 =2, takkak 3° =9
c =log,b, takkaka“=b (a>0,b>0,a # 1)
loge(—5) He onpepenen, Tak kak =5 <0

a'8«® = b — ocHoBHOE NorapudMmMyeckoe TOXAECTBO

6log65 -5 71+log73 _ 71_ 7log73 —91 27log35: (33)log35 — (3log35)3 — 53: 125

log, b = In b — HaTypanbHbI norapudm

1 b=I1gb- Z
0Z 10 g b — pecATuyHbIN norapudm e =2.71828183...~2.7

CBoucrtBa

log,1=0 log,x?=p-log,x log,(xy)=1log,x + log,y

log, x = 1 . log,r x= 7} log,x log, (%) =log,x —log,y

log,x = oz, a

CBoncTBa cBsA3aHHble C HepaBeHCTBaMM

O0<a<l a>1

= =
0<p<r > log,p > log,r O<p<r} log,p <log,r

log,b>0 <= (@a—1)(B-1)>0 logsb <0 <= (@a—1)(B-1)<0

eHa3an eBnepep, eOrnasneHue



NMPOU3BOOHAA

MponsBoagHasa dyHKUMK f(X) B Touke X, f'(xy) =lim A lim S (X + AX) =/ (x0)

Ax— 0 Ax Ax— 0 AX

Mpasuna auddepeHunpoBaHus

u=ux), v=v(x), u'=u"(x), v'=v'(x), C=const

utv)=u=+v' C-u)=C-u' (u-v)'=u"-v+u-v'

(©)'=0 (%)Iz% (u)': u'-v—u-v'

% v2

Tabnuua nponsBoAHbIX

x)'=1 x") =n-x"1 (cos x)'=—sinx (sin x)' = cos x

1

cos?x sin? x
1 (arccos x)' = —1 (arctg x)' = 1 (arcctg x)' = —1

V1 — x2 V1 — x2 1 +x2 1 +x

(log, x)' = —1 @) =a*-Ina

(Eigas) == ~ x-lna

(tgx)' =

(arcsin x)' =
NMpousBogHasa cnoxHon pyHKuUN

(S =f"(w)-u'(x)

eHa3an eBnepep, eOrnasneHue

2




NEPBOOBPA3HAS U HEOMNPELEJIEHHbIA UHTEMPAJI

F(x) + C nepBoo6pa3sHas HeonpepeneHHbIn nHTerpan

+(C)' =
ana dyHkumm f(x) (Flx) + €)=/ () J fx)ydx=Fx)+C
C=const, xe/
Tabnuua nepBooOpa3HbIX

k o
: 1 1
ne/ sin x COS X .
(const) Y _’1 cos?x sin®x

J(x)

n+1 ax

X
n+1

FxX)+C kx+C +C Inlx|[+C 2Jx+C +C —cosx+C sinx+C tgx+C —ctgx+C

In a

MNpaBuna HaxoxaeHUsA NepBooOGpa3HbIX
F(x) £ G () kF (x) %-F(kxib)
eCTb nepBoobpasHasa ans
fx) =g () kf (x) f (kx = b)
NMpaBuna nHTerpupoBaHus

[f)+g () dx=F (x)=G x)*+C [k-fx)dx=k-Fx)+C  [f(kx+b)dx = % -F (kx £ b)+C

eHa3an eBnepen eOrnaBneHue



ONPEAEJIEHHbIA UHTErPAN U EFO NPUNOXEHUS

®opmyna HeroToHa-JlenbHuua

b

If(x)dsz(b)—F(a)

CBoucTBa

b

jf(x)dx=if(t)dt =if(z)dz

b

i(f(x)+g(x))cbc=fff(x)cbc+ig(x)dx .[

BbiuncneHue nnowapnen

eHa3an eBnepep, NN eOrnaBeneHue



ONPEAEJIEHHbIA UHTErPAN U EFO NPUNOXEHUS

BblyucneHue nnowaaen

BbluncrneHne o6bLeMOB Tesn BpalleHus

y

KpuBonuHeinHaa Tpaneuns /()

(Bokpyr ocu Ox)

eHa3an eBnepen eOrnaBneHue



KOMBUHATOPUKA. 3JIEMEHTbl TEOPUU BEPOSITHOCTEM

Pa3meLlueHus ¢ NOBTOPEHUSAMU Pa3melwieHnsa 6e3 noBToOpeHUNn

U3 n arnemeHToB no k

s n!

Af =n* A :n(n—l)-...-(n—k+1) 4, :(n—k)!

CoueTaHus 6e3 NOBTOPEHUIN U3 1 ANEMEHTOB No k
n!

k!(n—k)!

[MepecTaHOBKM 6E€3 NOBTOPEHNN U3 1 SNIEMEHTOB

k _
P=n'=1.2-3-...n C, =

BepoATHOCTL COOLITUA U ero CBOUCTBA

Cobbitua A n B

HECOBMECTHbI HE3aBUCUNMbI

P(A+B)=P(A4)+P(B) P(A-B)=P(4)-P(B)

Ons nobbix aByx cobbituin A n B

eHa3an esBnepep eornaeneHue
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