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BBEJAEHHUE

JlanHoe  mocoOMe  mpegHa3HAueHO i1 CIyllaTeslel-WHOCTPaHIIEB,
oOyuJaroluxcs Ha MOArOTOBUTEIBHOM OTAeNieHnH CapaTOBCKOIO rOCy1apCTBEHHOTO
yHuBepcuteTa. Dopmar mocoOHsi ONpeAeNnao HEIOCTATOYHOE 3HAHHE JaHHON
Kareropuel oOydarmuxcsi pycckoro s3bika. [locoOue BBIIOJIHEHO B BUJE
MPE3EHTALlMU, B KOTOPOU KaXK]IbIil JINCT COAECPKUT HEOOIbIION 00beM HH(pOpMaLUH,
HalpuMep, OmpeaeiaeHus, (OpMyIbl, alrOPUTMBbI, MPUMEPHI, NPEICTABICHHBIE
HarsigHo. [lomoOHBIN MeToa ObUT ONMPOOOBAaH HA 3AHATUSAX U IPUHEC XOPOIIUE
pesynbrarbl. [locoOue Takke MOXKET OBITh HCIOJb30BAaHO AOUTYPUEHTaMHU,
KEJAOIUMHU  OBICTPO OCBEXKUTh B IaMATH OCHOBHBIE (AaKThl 3JIEMEHTAapHON
MaTE€MaTHKH.



JUHEWHBIE YPABHEHUS, HEPABEHCTBA U CUCTEMBI YPABHEHUI



Auneunoe ypabuenue c
00101l nepemennoi.

JInHenHoe ypaBHeHHe C 0THOH
repeMeHHOM — 3T0 ypaBHeHUe BUJA
ax=b, rae x —nepeMeHHast, a u b —
HEKOTOpbIe UMC/Iia.

Hampumep: 3x+15=0;
6,4x=0,4;

luneiinoe ypabuenue c 00noiu
nepemennou

1) uMeeT eIMHCTBeHHbIU KOpPEHb,

ec/im a=0;
2) uMeeT OecKoOHeUHOe MHOXKeCTBO

KopHeH, eciii a=0; b=0;

3) He UMeeT KOpHeH, ecau a=0; bZ0.



Aneopumm pewrenusi TUHEUH020 YPABHEHUS

*10(x —9) =7

e —9(8—-9x) =4x +5

e—x—2+4+3(x—3)=34—-x)—-3

Sl S

PacKpbiTb CKOOKM

3anucaTtb OTBeT.

NMUHEUHASA ®YHKLUUA

MpuBecTn NoaobHbIe charaemble
HavTn Hen3BeCTHbIM MHOXXUTENb

[lepeHecTn cnaraemsble U3 O,ﬂ,HOﬁ 4acCTn B ApPYyryro

NIMHEWHASR ®YHKUMUA - 3to dyHKuMA BuAaa Y= kx + b,
rae X - aprymenr, a kub - HeKOTOpbIe YHUcna.

Mpadpuk nuHenHON hyHKUUM - NnpAMan.

/ k= 1
" y
f X
".

1y 1 | Yy
/ y=Kkeeb =Kkx+b
/ K>0.b< \ \ <D b<O
N
: x : ? \I 0 X
y=kx+b v kel N
K>0,b>0 / K<0,.b>0D \
4"/&_-3 ‘v
- Ry /
yL>o ! (:

Y= kx ( k # (0)- npamas nponopumoHansHocTs




JIuHeUuHbIM HepageHCmMeoM

¢ 00HUM Heu38eCMmHbIM HAa3blearomcs HepdaeeHcmed euda

ax)e, ax{e, ax=>e, ax<e,
€ KomopbiXxdue 3a0aHHble yucnaa, X - HeuseecmHoe

PeweHuem HepageHcmea ¢ 00HUM Heu38eCMHbIM

HdAd3bleaemcs mo 3Hd4eéHue Heu3eecnHo2o, npu Komopom
3MmMo HepaeeHCmeo oﬁpatqaemcn
6 8€pHOe HucC/1080€ HepdeeHCmeEO.

Pewiumb HepageHcmeo— 3MO 3HAYUM HAUMU 8ce e20
pewleHus wiu ycmaHoeums, 4mo ux Hem.

AAroputM™ perieHus AMHEWHBIX HEPABEHCTB

AJropuTMm penieHHs1 JIHMHEIHBIX Pemints HepaBeHCTBO:
HepaBeHCTB 5(x-3)>2x-3
1. PacKpsITh CKOOKIL: Ex —15>2x — 3
2. IlepeHeCTII BCe cIaraeMEIe C X BIEBO, a UICTIa BIIPABO, 5X—2x >-3+ 15
MeHAA IIPH 3TOM 3HAK HA IPOTHROIION OKHEIT:
3. [IpiEecTH MOTOGHEIE CIaTaeMBbIe: 3x>12
4. PazennTs 06e UacTH HEPABeHCTBO HA UIICITIO, 3x>121(: 3)

CToAIIee Iepeax (CCJ'IH TO YHCTO0 MOJTOKHTEJIbHOE,
TO 3HAK HEPABEHCTBA HE MEeHAETCA, €CJIH 3TO YHATIO0 x>4
OTpHIATE/IbHOE, TO 3HAK HEPABEHCTBA MEHAETCA

Ha MPOTHBOMOIOKHBIN): B A X
5. TlepeliTi OT aHATIITIUE CKOI MOJENT K 4 S

TeoOMeTpITIe CKOIT MOJIEIIIL:

6. VKka3aTh MHOJKECTBO PelleH it
HepaBeHCTBA, 3aIHCAB OTBET: OrBer: (4; +00 )



Cucmema ypaenenuit — 5To JiBa 1 00jiee YpaBHCHHI, KOTOPHIC
UMEIOT OOIIHUE PEIICHUS.

YpaBHEeHHS CUCTEMBI 3aIIUCHIBAIOT APYT O] IPYTOM U
00BEAUHSIOT CHICIHATBLHBIM CUMBOJIOM — (PUTyPHON CKOOKOM.

Pewenuem cucmemut ypagrnenuii ¢ 1ByMs I€PEMEHHBIMU
Ha3bIBACTCS Mapa 3HaUYCHUI IEPEMEHHBIX, 00pallaroas Kaxaoe
ypaBHEHHUE CUCTEMbI B BEPHOE PAaBEHCTBO.

Pewums cucmemy ypagrnenuii — 3T0 3HAUUT HAUTHU BCE €€
pEIICHUS WU YCTAaHOBUTh, YTO UX HET.

Pewienue cucmemul TUHEHHBIX YPAGHEHUIL MEMOOOM
HOOCHAHOBKU

y=2x+4, y=2%t4,
7X - (2xt4)=1;

y=2x+4,
x=1;

OreT: X—1; ¥y=6.



KBAJIPATHBIE YPABHEHUS N HEPABEHCTBA
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KBaI[paTHBIM YPAaBHCHUCM HA3bIBACTCS YPABHCHUC BHUA

ax2+bx+c=0, rze a=0.

ANTOpPHTM pemIeHMs ypaBHEHHSA
ax’+bx+c=0

1. Belyueauts guckpumMuHAET D o dopmysne D = b? — 4ac.
2. Ecom D < 0, To KBagipaTHOE YPABHEHHE HE UMEET KOPHEi.

3. Ecomn D = 0, To KBaJJpaTHOE YypaBHEHHE HMEeT OJiUH KOPEHb:

__b
X = 2a "

4. Ecou D > 0, To KBaJpaTHOE ypaBHEHHE MMEET ABa KOPHS:

bty _-b-JD

17 e 2T T g

IIpumepwl peuterusi K6AOpamMHbIX YPABHEHUU Yepe3 OUCKPUMUHAHM
Mpumepl: 3x*+11x+6=0 a=3; B=11;c=6.

D=112-4-3-6=121-72=49>0 - ypaBHeHue
nMeeT 2 KOpHS

_ —11+4/49  -11£7

XL2 - ’
278 6
-
6
—114+7 2
X, = = —_——.

B 6 3
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Pewenue nenonnvix keadpammuulx ypaguenul

1. axz+bx=0 2. ax2+c=0

X(ax+b)=0 axz=-C
X,=0, ax+b=0 X2=-Cla
ax=-b
X,=-bla 3. ax=0
x2=0
X1,=0

ax’+bx+c>0
ax’+bx+c<0

rpadMK KBaApPATHUHON KBajpaTHIHas QyHKIUSA
dyskumn Y= ax?+bx +c nonoxkurensua (ax?+ bx + ¢ > 0)
wn orpunarensua (ax?+ bx + ¢ < 0)

(=905 x;) U (x55 +20) (=005 x,] U [xp; +0)

x (=905 x,) U (xy; +9) (—00; +00) @ {xy}

(=995 +0) (993 +)

[xy; x,] (=005 x;) U(xy; +00) (—00; x,] U [X35 +00)

(x5 x5)

@ {x,} (=99; x,) U (xy; +0) (—00; +0)

@ @ (—00; +0) (—00; +00)
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AﬂeopumM PEUECHUA HEPABECHCME MemoooMm urmmepedanoes

* 1. BBectu pyHKUMIO N HAUTU eé obnacTb onpeaeneHus.
® 2. CpaBHUTb QYHKLUMUIO C HYNIEM.
* 3. MpupaBHATb QYHKLUMIO K HYAO. (HarTn Hynu dyHKUUK).

® 4. HayepTuTb OCb abcumncc n paccTaBUTb HAa HEW HYU
dyHKUMK, B NOPALAKE BO3pacTaHUA. BbiaenuTb
UHTEpBanbI.

* 5. OnpegenuTtb 3HaKU GYHKLUMU, HA NPOMENKYTKaX
3HaKOMOCTOAHCTBA, C MOMOLLbLIO BbIYUCNEHUMN.

® 6. 3alWUTPMUXOBATb BEPHbIE MPOMEXYTKU U BbINUCATb UX.
® 7.3anucaTtb OTBeT.

lIpumepwol peutenuss HepageHcme MemoooOM UHMEPBATIO8

Ipumep 1.

Pemuth HEpaBeHCTBO (x+D(x-1)(x-3)>0.

PenicHue. i + - +

Omper: (-1; 1) | (3; +x). | 1 3 %

IIpumep 2.

Pemuth HepaBeHeTBO (X — 1)(2x% +3x - 5) < 0.

Pemienue. ; i3 i
PemuM ypaBHEHHUE -2,5 1 X

Cc-1D2x2+3x-5)=0
x-1=0umu 2x’+3x-5=0; x;=1,x,=-2,5.
OtBeT: (-7 -2,5].
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CTEINEHU, UX CBOMCTBA. IOKA3ATEJbHBIE YPABHEHUS U
HEPABEHCTBA
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Onpedenerue u ceolUcmea cmeneHu

1 1} @ 8t =@ <;
Da =a(ae R) - o
2) o =gt

2) a®"=a-a-a.-alacR.neN n=zl).

n 3) (C[\ )_1‘ - 67\‘,
Ja"=la=0 a=R) 4y a*b* =(ab)”*;

4y g = ain(a #0,.ae R.neN): i a d
5) =| — |-
1 [):\ [7
5) a” =Na"(meQ.neN):.
Tloxazamenvruvie YPABHEHUA
o/ @ =08 (450, ax1), o/ =p, @>0, 5>0),

J(x)=g(x) f(x)=log b




Pewenue I”lpOCWl@l:iWMX noxKasameJjlbHoblx HEPABEHCME

a’® > g

a > 1

!

J (x) > g(x)

O<a<«l

[l

S(x)<g(x)

3Hak HepaBeHCTBEa

CoxXpaHAeTcH

MeHseTcH

16



JOTAPU®MBI, UX CBOUCTBA. JOTAPUOGMUYECKHUE YPABHEHUS U
HEPABEHCTBA
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Onpenenenue. JlorapugmMom noa0KUTEIBHOTO YUCaIa b 10

OCHOBAHUIO a, Ia€ a>0,a#1 HA3bIBACTCA IIOKA3ATEJIb CTCIICHU, B

KOTOPYIO HaJ0 BO3BECTU YHCIIO a, YTOOBI IOIYUHUTH b.

log,b=x, a*=b,

a>0,a#1,b>0

Ceolicmea no2apugmoe

710&—% b _ blo.gc a

1)log 1=0.
2)log a=1

3) 104‘%(., f)” - loga X+ logu y
4)log —=log x—log v
V
5.1) log x* = p-log x.
i o C

{

1
52) log b=—log b.
ap 1) a
log b
6) log b= e
©  log a

Cneocmeusn :
1

log 5

1) log b=
o

7l
Niog b'=—log b.
- m ~a
a 11

Hlog b=log b7
Sa c r

a’

18



Jlozapugdmuuecxue ypasHeHuUs — 310
YPaBHEHMA, CoaepXalwue NepeMeHHYI0 NoA
3HaKOM norapudma.

[MpocTenwmm norapmPmMmmyecKkmm
ypaBHEHMEM ABAAeTCA ypaBHEHMe
BMAA

log, f(x) = b,
raea>0, a # 1, paBHOCU/IbHOE
YyPaBHEHUIO

f) = at.

Joeapugpmuueckue ypasnenus

Ypaesnernust suda log, fix) = log, hix) coea # 1, a > 0

HAsSBIBAIM Jzoeapucpmuuecmu UPAasHEeHURMU
log, fix) = log, h(x)

(flx) = h{x)
£ flx)= 0
_h{x] » 0O

Metop! pelieHus JorapuPMUUEeCKuX ypaBHEHUM:

1. ®yHKIIMOHANTBHO-TPAPUUECKUI METOI.
2. MeToa mOTEHIIMPOBAHMSL.

3. MeTon BBeJIcHHSI HOBOM MEPEMEHHOM.

19



Pewenue ypasnenuil, COOEPXFULUX HEUIBECTHOE
100 3HAKOM A0ZaPUPMA, 0CHOBAHO HA

mayo%met)peuwc
1 E :J, 5
0g, f(®) = g(%) |Brog. £e)=1og, 20 [

— 83 ( = g(x)
AR || | (e

2)>0 Z?-lo&lf(jd =g(x)

/

)

Jloeapugpmuueckue nepasencmaa

Hepasercmea suoa log, f(x) > log, g(x), 20e a # 1, a > 0

Hasvlearom J02apu@pmuuecKkumu HepaseHCcmeamu

log, flx) > log,g(x)

[Fral)  [f)<g),
flx)>0, | 1 f(x)>0,
- g(x)>0. | g(x)> 0. ”
w0 BRG]l
lOga(x)f(x)?loga(x)g(x)_ g 4;?83:8) |

la(x) > 0.

20



Aneopumm peuteHus 102apu@hMuyecKo20 HepaseHCcmad

1. Haiitu (0./1.3. ) o6acth JonycTHMBIX 3HAYEHHIT
(moaorapugmirtieckoe BhIpaskeHHe 00JIbIIe HYIs).
2. JleBY10 Il IpaBY10 THCTH HEPABEHCTBA B BH/e J1orapiupMoB mno

OJHOMY I TOHY Keé OCHOBAHHIO:
](}lg‘(f(‘\’) & ]()ug” t‘g’('\‘)
3. Onpexeants, Bo3pacTaiomeil Il YObIBAKOII eil SIBJISI€TCS
Jorapudpmuueckasi pyHKIHSA.
(ecaim a > 1, To Bo3pactarwmasi; ecin ) < ¢ < 1, To yobIBaromas).

4.  IlepeiiTi K 00.1ee IPOCTOMY HepaBeHCTBY (MoAorapigmu-
YeCKH1eCKIIX BbIPasKeHHIT), VIHTBIBAs], ITO 3HAK HePABEHCTBA
COXPAHHTCS, ec/IH (PYHKIISI BO3PACTAET, I H3MEHITCS, eC/IH OHA

YOBIBAeT:
log f(x)>log,g(x)
ecima>1,T1o ecin<a<l1,T1o0
f(x)>g(x) flx) <g(x)

PaCCMOTleM peleHne HepaBeHCTBA
log, f(x)>log, g(x), 20ea>0,a#]1

PeLueHMe: aya>1, {f(x) > g(x)
g(x)>0
J(x) < g(x)
x>0
PaCCMOTleM pPeELLEHNE HEPABEHCTBA

log, f(x)<log, g(x), edea>0,a=1

f(x)<g(x)
f(x)>0

J(x)>g(x)
2(x)>0

b)1<a<0,{

PelueHune:

@ya>1 {

byl<a<,

21



[Tpumeps! perieHust JJorapupMUIECKUX HEPABEHCTR

Mpumep 1
log.12x-4) - log,(14 - x)

mx. a=3>1 mo

@x—4>14=x,
2x-4>0,
14 -x ~0;
3x> 18,
x>2,
X <14;
K6
X >2,
x < 14;
—0—0 O
Ao

Omeem: (6; 14).

Mpumep 2
log, (16 +4x - x?)< -4

. PR
log1(16+4x—x2)_log1|—1-|
2 302
log, (16 + 4x - x*) - log, 16
2 1 2
me. a=—-1mo
2

116 +4x - x* - 16,
116+ 4x - x2 ~ 0; - AUWHEE Yero8ue
4x-x* =0
x°-4x =0
x{x=4)<0
¥ =

0 4
Omeem: [0; 4].
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TPUT'OHOMETPUA
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TpHTOHOMETPHYIECKHH KpPYT

¥ (sin)

24



PaduaHHas mepa yana

$0° 1 paduaH amo yeHmpanbHbellU
yeorn, OnuHa dyau Komopo2o
pasHa paduycy oKpyxHocmu

1 paguaH ~ 57 °

180 180°= npad
X
180°< paseépHymsill yeon—> «
90°< npsmod yeon—> g
= 360°< ronHbIU yeon; 2w
24'0
Qopmyna nepexoda om Qopmyna nepexoda om
epadycHol mMepekl K paduaHHoU: paduaHHoOU Mepbl K epadycHod :
_ . T B . 180°
a pao = — o = “O pao
180" T
yrf'[bl B o (0] o o (e} o (o]
aolr: 270% LOWT 90 60 45 30
rpajycax
Tt T Tt L
Y1ILl B 3_7[ - = - =
2t o m 2 3 4 ©

pajimaHax
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Tpuronomerpudeckue QyHKIIUU

yA
(0:1)
. 3 7
B (x;¥)
~Y | ,") (2} I\ f1.0Y
("1 ! ). ',,,' /\ | Lk1,o‘)>
| O ‘_.1}( | X
101

Cunyc: sSiIno=y
Kocunyc: cCoOso=x

Tanrenc: fgo= Y

X

X
Koranrenc: ctgo ="~

y

3HaKU TPUTOHOMETPUYECKUX (YHKIUN MO YETBEPTIM

P
-

L 2
L 2

AR AR AR
S5 B

N7

3HaKu curyca IHaku JHAKU MaHeHca u
KOCUHYca KOMAaHz2enca




3HaYEHUS] TPUTOHOMETPUUECKUX (PYHKIIUM HEKOTOPBIX YTJIOB

Yron a TpuroHomeTpuyeckune GyHKLUM
B rpag. B paj. sin « Cos tg a ctg a
0° 0 0 1 0 —
: s 1 V3 V3
50 6 2 2 3 v3
o T \/5 \/5
= 1 Pl o . :
o s V3 1 V3
4 3 3 ) A
90° % 1 0 — 0

27



Tpuronomerpudeckue QyHKIIUU

y=sinx

¥ =C0S X

y=tgx

y=ctg x

D(y) = (~00; +00) 4
E(y)=[-1;1] %

Ilepuon T' = 2x. 3
Heuernas pynkuus,

D(y) = (—90; +0)
E(y)=[-1:1]
Hepuon T = 2x.

y=sinx

Yeruasa pyHKIHNA,

D(y) = (—g + mk; g + nlz)
E(y) = (—90; +)
Hepuon T = n.

obaacTH onpeaeseHus.

|

|

|

|

|
Heuernas GpyHrums. asl 5 %
Boapacraer Ha Bceit '?: "2

|

|

AcHMITOTH X = g + nk.

D(y) = (nk; 2rk) : : My=ctgx : :
E(y) = (=00; +) | | | |
epuon T' = m. | | 1l | |
V6niBaer na Beeii ! ! ) ! !
obsiacTy onpejeieH s, -z;: 3% }-. x 0 5 x :x 3 :2: *
AcuMnrorst X = 7k, | 3 | 2 iz | E X |

| | | |

| | | I

28



DopMyJibl IPUBEACHUS

1) Onpe jeuTh UeTBEPTh

2) Orpe Je/TUTh 3HAK UCXOAHOH (PYHKIINHU B 3T 0N UETBEPTH

3) Ecau apryMeHT npuBOIMMOM QYHKIIHH HUMECT
b4 3m

BHJ (Z + t) WIIN (7 s t) , TO QyHKIIHS MCHsCTCS

Ha KOQYHKIHIO.

4) Eciim apryMeHT IpHUBOAUMON (DYHKIIMH HMEeT BHI
(mr £ t) unu (2 £ t), TOo PyHKUUS HE MeHseTes Ha

KO(MVHKIIHIO.
It l KIL

3
[—]
ol A

Japaua 3. Ynpocmume ebipadiceHue:
E + t = 1 o =
cos (3 = -sint tg (180° +t)=tgt

o_\= [gt
sin(2m —t) = -sint ctg (90° - 1) g

Aprymesr ¢
DyErIHA 3 3

n n n n

5 -éu-i-cr. n—a n+a —_—— ~—2-+ 2n—a
sin t cos8 o cos & gin o —pine | —cosa | —cos o | —sineg
cos i sin o —ging | —~cos | —cos o | —8ing gin o cos o
tgt ctga | —ctgoa | —tga tga ctga | —clga | —tga
ctg t tg o —tga | —ctga | ctga tga —tga | —citga




sin(90° —a) = cosa

sin(90° 4+ a) = cosa

sin(180°— a) = sina
sin(180°+ a) = —sina
sin(270°—a) = —cosa
sin(270°4+ a) = —cosa
sin(360°— a) = —sina

sin(360°+ a) = sina

cos(90°— a) = sina

cos(90°+ a) = —sina

cos(180°—a) = —cosa
cos(180°+ a) = —cosa
cos(270°—a) = — sina

cos(270°+ a) = sina
cos(360°—a) = cosa

cos(360°+ a) = cosa

30



OCHOBHBIC TPUTOHOMCTPHUCCKHUC TOXIACCTBA

sin’o+cos’a=1 tgo - ctgo=1
_sina _cos o
g =¢os g ="gin o
2 1 1
+tg'o=—r7 I+ctg'a=
LHE COS & ctglo sin’o

DopmyIIbl CyMMBI

sin(atf)=sina - cospBtcosa - sinf3

cos(atP)=cosa - cos3Fsina - sinf3

tgattg’
1Ftga-tg

tg(atp)=

_ctga-ctgBFl

ctg(atB)= ctgBtetga

DopMyJIbl IBOMHOIO yTJIa

sin2a=2sino - cosx

cos2a=cos>-sin’a=1-2sin’a=2cos a-1

2tga “
to?2 =y : =Ctg a-1
i 1-tg o ctgla 2ctga
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CyMMa TpUrOHOMETPUYECKUX (DYHKIIUI

sinatsin B=Zsinﬁ%'—§ - COS 0“2-*

cosa+cos B=Zcos£’%§ - cosa—i@

cosa—cosB=—28in°‘—'2"§ -sin a—iﬁ

_ sin(a+B)
tgaHtgB=cosa-cosp

sina-sinf3

CTeneHu TPUTOHOMETPUUECKUX PYHKITUH

CTEHEHM1TMFOHON@H?MHECKMX
OYHKIIUHN
p/
Sinza=%(]-C082a) ain = _thLT
1+tg o
20=—1 2> 1-cos2«x
~ I+g o W= T e

OnpeneneHue 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIIHAM

arcsina |Ecamlal<l, S0t = a.
TO arcsina=t & L g e
2 2

arcsin (-a)=-arcsin a

<
arccos a |[Ecnmlal <1, {cos t=a,
TO arccos a=t <& 0<t<m
arccos (-a)=m-arccos a

arctga |arctga=t < { gt =a
——<t<=
arctg (-a)=-arctg a * ? 2
arcctg a |arcctg a=t <& ctgt =a,
0<t<m

arcctg (-a)=m-arcctg a
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3HaueHUsI 0OPATHBIX TPUTOHOMETPUUECKUX (YHKIIUM

B2 1] gl 1L[2]B
a 1537|973 (3|1
A AEAEAE:
arcsina|™5 "3 74761 0 | 6 413 |2
arccos a| T 56“ 3 f 23" 12"' 73‘ g 76‘ 0
a |-3|-1|-5|0|5|1[V3
arctg a -13‘- -% _% 0 %— .2_‘. .73‘_
arcctg a %’5 Qf- 23’—‘ 125_ %- %4‘_ .76‘_

Pemenne npocTeHIMHAX TPHTOHOMETPHYECKHX YpaBHeHHH
sinx =t,npu|t|]<1 & x=(—-1)"arcsint+mn,n € Z

cosx =t,npu |[t]| £1 & x = +arccost + 2nmn,n € Z

n
tgx=t,npux¢—2—+1m & x =arctgt+mn,n € Z

YacrabIe ciyuan

T

sinx=—1@x=—z+2nn,nEZ cosx=—1x=—-n+2nnn€’Z
s

sinx=0& x=m,n€’Z cosx=0x=—+m,ne€e’Z

2

T
sinx=1x=—+2nn€Z cosx=1ex=2mne€eZ
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OIIPEJEJEHUE U CBOMCTBA NIPOU3BOIHOMI. IPUMEHEHUE
MPOU3BOJHOM K UCCJIEJOBAHUIO ®YHKIIUA
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OnpeneneHne NpOU3BOIHON

y y = f(x)

f(xo+AX)

Af

f(xo)
- o

g4

[Ipon3BoAHOM (PYHKIIMU B TOUKE x,, HA3BIBAETCS MPEET
npupaleHus: PyHKIUY K TPUPALLCHUIO apTyMEHTA, €CJIM OH
CYLIECTBYET U MHUIIIYT:

o~ Fixe) DF(x) =f(x,+Ax)- f(xo)

Aﬂgo Ax
f(xo+Ax)- f(xp)

im
Ax->0 Ax

= f'(Xo)
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['eomeTprudEeCKnil CMBICI MPOU3BOIHOMN

YA

['eoMeTpUYECKHUIN CMBICI IPOU3BOJIHOMU: f'(a) - ITO TAHI'EHC yIJia
HaKJIOHA KacaTeJIbHOM K rpaduKy (yHKIHUH f(x) B TOUKE A .

f(a)=tga
DU3NYECKUN CMBICI IIPOU3BOTHOU

* Qusuyeckuli CMbICJ1 NPOU3BOOHOU
3aknouaemcs 8 caedyrowem: npou3-800Hasn
¢dyHkyuuy = f(x) 8 mouke x, - a3mo
cKkopocmb udmeHeHus gynxkyuu f(x) @

Iz

o __7%’ | — Ecnu Toyka ABMKeTCSI BAOJIb
iy i OCH X U ee KOOp/MHaTa

:_—g‘— = M3MEeHsIeTCsI 10 3aKOHY X(t)
o TO MTHOBEHHast CKOPOCTh

' e e T TOYKM:

0 5 10 15 20 r_f V(t) — X’(t)
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Ta0aHIa OpOH2BOIHEIX OCHOBHEIX 3IeMeHTapHEIX QVHKIHH

1.0'=0; f 1
Q. (fgI) = 7 .
1 cos” x
2. x=1;
2y _ gy 10. (cte x) = — — .
3. (x%) =2, (g x) =——7_;
4. (x") =n-x" L 1
o . 11, (arcsm x) = =;
5.(@)Y=a"Ina; 1—x
Ed k1 l'= .:‘iL , 1
STy =e 12, (arccosx) = — = ;
6. (log, x) = . : 1-x
e ) 1
] 13. (arcte x) =1 =
6°. (Inx) =—; A
v

‘ 1
7. (sinx) =cosx 14, (arccte x)' = - —

8. (cogx) =—smx;
CBoKCTBa IPOU3BOTHOMN
7
’ ’
(u+v) =u'+v
/’
(u-v) =u"-v+v'-u

’

uy) _ VeV s
Vv

-~

Vv

’
4

(C-u) =4

[Ipon3BoHAS CIOXKHON PYyHKIIUU

(f(g()))=f(g()g ()



OnpeneneHue KacateabHOU K rpaduky QyHKIIMN

AY

P

/jp
¥

“l!"x

[Iycte nana HEXOTOPAst KPUBASL U TOUKA
P na Heii. Bo3pmem Ha 3TOH KpHBOI
apyryro Touky Pl u nmposeaem npsmyro
yepes Touku P u P1. Oty npsamyro
Ha3BIBAKOT CEKyIleH. byem
npubamkars Touky P1 k P. [Tonoskenue
cekyuieit PP1 Oyaer MeHATHCS
(crpemuthCs kK TOUkH P) mpeaensHoe
nosoxxeHue npsamou PP1 u Oyzer
KACATCJIbHOU K KPUBOU B TOUKE P.

VYpaBHeHUE KacaTelIbHOM K rpaduKy GYHKIIUM y= f(x) B TOUKE C

KOOpAUHATAMU (x,, f (X))

Y ac :f(x0)+ f/(xo)'(x_xo)

MpuMeHeHWe NPOU3IBOAHON K McCcreoBaHHMKD hyHKLMA

HocTaToYHkIA NPUIHAK BO3IPaCcTaHWA
{vDbIBaHWA) hyHKLMK

y
y=f{x)
f(x) > O 1\ flx)<0
|
/ /
/0 I Sl X

HeobxoauMMble YCNoOBKUA
CYLLUeCTBOBaHMA 3KCTPpeMyMa

Y f(b) = 0

y="f(x)

N

-]
ok ---

f(a)=0

OocTaTo4Hble YCMOBHUA CYLLIECTBOEAHMA 3KCTPEMYMA

¥

f(x) HenpepbIBHA B T.Xg WU Xgq

Xp- TOHKa MaKCMMyMa

) fx) > 0
fix)>0,/”7 | <0

Xgq - TOYKA MMHUMYMa

VAR NV

y=f(x)
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BEKTOPBI, OIEPAIIUU HA/I HUMHU. OCHOBHBIE ®OPMYJIbI B
KOOPJINHATAX
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BeKTOop - 3TO HalpaB/I€HHbII OTPE30K, [1J1s1 KOTOPOTro
YKa3aHO, KaKasi U3 ero TO4YeK sIB/IsieTCsl Ha4aloM, a
KaKasi KOHLIOM.

Bexropa B

A

Touka A- Haya/10 BeKTOpa, TOYKa B — KoHely
BeKTOpa.
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JInHelHble onepaumn Hag BEKTOPaMMU.

1. CnoxxeHue BEKTOPOB.

a+b

IIPaBUJIO TPEYT OJIbHUKA IIpaBUJIO MapasuiesorpaMma

CaolicTBa CIIOXKEHUS
L. Zl +E = 1_7 + E (MEPEMECTHTEILHBIN 3aKOH)
2. (5 + B)+ c=a+ (B + E) (coueTaTeabHBIN 3aKOH)
3.a+0=a

2. PazHOCTB BEKTOPOB.

b

3) ¥MHOKeHIIe BERTOPA & HA MHECIO O

b=dd: 1) 5—a|*|ci| h=0,ecmm g =0 wma=0.
Naxd > a TT b
h

g ; T
Nad > a T

CBOLCIBY QUEPIIHY VMHOKEHHA BEKLOP: H IHLI0.
o o Ba )=(ap) a - acconmmaTHRAEOCTh OTHOCHTETRHO YMHOEKEHNA HICeT.

o ofla+b)=oa +uab - MCIPUOYINBIOCTL OTHOCHTENLIIO CI0KSIINA BEKIOPOD.

o (alf)a=aa | pa - MCTPUOYTITRAOCTE OTHOCTTETRHO CTOREHTIA 9ITCeT.

4) Jemcnne GeRTOPA ¢ 0a BCRTOp b .

Omeparnug HAXOKTSHIS UICTA ¢t H3 REKTODHOTQ VDARHEHNA 4 = (th HazmIRaeTCH
JEJNEHNEM BERTOPS O Hi BeKrop ¢ (¢ 4 b H0uKHB Obllb KOWIHHCAPHbIMIL).
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OcHoOBHbIE CBOMCTBA NMUHENHBIX onepaunin Haj BEKTopamMu

1) a+b=b+a 6) (k+l)-a=ka+la
2) (@+b)+c=a+(b +¢) 7 (kh-a=k(a)
3) a+0=a 8) k(a+b)=ka+kb
4) a+(a)=0 9) 1-a=a

5) k-a=a-k 10) 0-@a=0

CkansipHbIM Npou3BeaeHneM [ByX HEHYNEBbIX
BEKTOPOB 3 1 B 1 Ha3bIBAETCs YACIO, paBHOE
NPOU3BEAEHNIO ANTNH 3TUX BEKTOPOB Ha KOCUHYC
yrna a mexay HAMu

a=(sa.,b) ?'F=|?|-|F|cosa
a [
b a1b © (@a,5)=90© a-F=0
- e —
allb © (a,b)=0" wm(a,b )= 180

Ecnu 3agaHbl Touku A(Xq, V4, Z4), B(Xy, ¥, Z5), TO
KOOpAMHaTLI BEKTOpa onpefenstTca no opmyne:
AB = X=Xy, Y= Y1, .- 2)).

[nvHa BekTOpa B KOOpAUHATAX onpeaenseTcs kak

PAcCTOsHIE MEX/y ToYKaMW Hayarna 1 KoHLIa BeKTopa.
Ecnv 3aaaHbl 1Be TOYKM B NPOCTPAHCTBE

A(X% Y1, Z1), B(XQ! Yo, 22)! T0.

B = o =P 4 0 =) (-5



KocuHyc yrnia a Mex /1y HeHyJIeBbIMH BEKTOPaMHM a {X; Y1} Z1 } U
b {x5;Vv; z,} BeIuMCAsieTcs no GopmyJie:
X1X2

Vxi +yf +af x4yl 423

cosa =

—
—

ab = [3|[b| - cos(3a"b) = cosa = _’ab_’
3l [b|

NJIN

YpaBHeHHe IIOCKOCTH

a(x- x,) +b(y-y,) +c(z- z,) =0

ax +by +cztd =0, roe d =- (ax, +by, +cz,)

Eciu niockocTh NpoXoguT uepes Hauajlo KOOPIUHAT, TO d=0

zl‘\

&

Ecnu minockocTh nepecekaeT ocH
KoopauHaT B Toukax A, B, C, To

> X
el —+l+£:1

A B C

YpaBHE€HHE IUIOCKOCTH B OTPE€3Kax

A

X
=

1. PaccTofHHE OT TOYKH JO ITIOCKOCTH

— e, + By, +cz, + 4
)p = 3 3 3
Ja‘ +b°+c*
2. Yron Mexay ABYMA NPAMEIMH |
. X0+ WV + 32,
a)sina = : L :

T, ok, w2 2 T, ol
‘\]xl +h +4 \/’f: +) +5

3. Yroa Mexay NpAMOH H ILTOCKOCTBIO
IPlP: Tqdh+ "1"2|

- ol g 2 3=
\/Pl +4q; +h '\(P: +q, +h

6)cosa=

4. Vroa MeXIy IWIOCKOCTAMH

lxlxl VT 44

|2) cosa = = = = = S
Jxl‘ + Y +2zZy - .,fx:‘ +¥, 2z

5. PaccToAHHe MeXIY ABVMA IPAMBIMH -
" |axo-'— by, + ¢z, —d|

Jat + b +c?

&)p
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BEPOSITHOCTD, EE OIIPEJIEJIEHUE 1 OCHOBHBIE CBOMCTBA
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Knaccuueckoe onpecaAcICHUC BCPOATHOCTHU

BeposmHocmero cnyqaﬁHoro CobbITUA A Ha3blBAETCS OTHOLLEHNEe
YnCrla 3NIEMEHTAaPHbIX COo6bITUNA, KOTOpbIE 6I'IaI'OI'lpVIFITCTBy}OT 3TOMY
CcobbITUIO, K 06Lu,e|v|y YNCs1y BCEX 3NIEMEHTAPHbIX CoBbITUN, BXOOALLMX B

LaHHyto rpynny .

P(4)=""
n

BepoATHOCTb HEBO3MOXHOIO COObITUS paBHa
Hynto: P(0) =0 .

BepoATHOCTb J0CTOBEPHOIo Co6bITUA paBHa
eanHunue: P(E) = 1.

BeposAITHOCTb C/ly4YalHOro cobbITUS N3MEHSETCS
oT0a0 1: 0<P(A) < 1.

P(A+B) = P(A) + P(B) — P(A-B). EConAunB
HecoBMecCTHble, T0 P(A+B) = P(A) + P(B).

Ecnu A 1 B He3aBUCUMbI, TO BEPOATHOCTb P(A-B) =
= P(A) - P(B).

OCHOBHBIE 3JIEMEHTHl KOMOMHATOPUKHU

n!

m
1. Pasmewenne A5 =

(n—m)!
370 Alo6oe ynopsiaoHeHHOE MOAMHOXECTBO M U3 SIAEMEHTOB
MHOXecTBdA n.
(MopsaAok BaxKeH).
2. MNepecTAHOBKMH
EcAM m = n, To 3TU pA3sMeLLLeHUSl HA3bIBAIOTCS NepeCcTAHOBKAMM.

n!

3. CoveTaHus C,’," =i——
m!(n—m)!

3710 AKOGOE NMOAMHOXECTBO U3 M — SAEMEHTOB, KOTOopble
NMPUHAAAEXKAT MHOXECTBY, COCTOsALLLEMY U3 N — PA3AUYHbIX
IAEMEHTOB.

(MopsiaAoK He BaXeH).

CaAeacTBHE. HYUucao COYEeTAHMMU U3 N SIAEMEHTOB Mo N —-m PABHO
HYUCAO

. Cn—m v Cm
» COHETAHUU U3 N IAEMEHTOB NO M, T.e. n = n
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