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BbipaxeHus. [1peobpasoBaHUs BblpayKEHUN
YpaBHEHUS C OAHOW NEPEMEHHOW

[ padmyeckoe n aHanuTuyeckoe sagaHme dVHKLNN
JlnHenHasa dyHKLMS

CTteneHb 1 ee cBOUCTBA

OgHouneHs.bl

DYHKLUMK y=xZ 1 N y=x31 y=x3 N nx rpadounkm
AbcontTHas 1 oTHOCUTENbHAas NOrPELLIHOCTb
CymMMa 1 pasHOCTb MHOIOY/IEHOB

[lpon3BegeHne ogHoYeHa U MHOro4vsieHa
[TponsBeaeHne MHOroY1IEHOB

KBagpart cymmbl 1 KBagapaT pa3HoOCTU. PasHocTb kBagpaTtoB. Cymma 1 pasHoCTb

Kyb6oB
[1peobpa3oBaHme LenbiX BbipaxkeHUn

JInHENHbIE YypaBHEHUA C OBYMSA NEPEMEHHbLIMU U UX CUCTEMBbI
PelwueHne cuctem NMHenHbIX ypaBHEHUN
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1. BOIPAXEHNA_  NPEQOSPABOBAHUE BLIPAXEHHWHA

BbIPAXXEHUS.
NMPEOBPA3OBAHMUE
BbIPAXXEHUM

YUCNO, nony4alwueecn B pesynbrare
BbINOMTHEHUSA OEeNCTBMA B YUCNOBOM
BblpaXeHWM, Ha3bliBaeTcs
3HAYEHUEM OJAHHOIO BbIPAXKEHUA.

Ecnu B YXCNOBOM BbIPaXeHUW BCTPEYaETCA
Aenenue Ha 0, To faHHOE BbipaxeHue
He umeer 3Ha4YeHus (cMmuicna).

BbipaxeHus C nepemMeHHbIMK:

2x+5; 60t:2+1); xy -2z

Ecnu B BbipaxXeHue C nepemMeHHbLIMU
NOACTAaBUTL BMECTO KaXA0N NepeMeHHON
Kakoe-nubo 3HaYeHuUe ITON NepeMeHHOMH,
TO 3HaYeHWe NONYYEHHOro YMCNoBOro
BbIPaXEHUA Ha3bIBAETCH IHAYEHUEM
BLIPAXEHKWA C NepeMerHbLIMKM NPpH OaHHbLIX
3HAYEHMAX NePEeMEeHHbLIX.

BN Npuwvep: I
2y+x=2:-2+1=5
npux=1,y=2

MNpeobpazoBannA BoIpakeHui:

1) @ MoBOU CyMME MOXNO KaK y200MO0 NCPECMAGTAIML CAAZRCMbIO
U noGbim CNOcoGOoM JaKMONamML Ux 6 ckobxu.

2) @ moGom NPOUIBETeNUL MOXNO KaK y200HO NOPeCmac/Tams
COMHOXUMENU U NOGLIM CNOCOGOM JaKMONAMEL UX 6 CKOGKY.




2. YPABHEHWUI C ONHOR NEFEMEHHOR

i YPABHEHUA
{ C OHOW NEPEMEHHOWN

KOPEHb YPABHEHWUA - 3To 3HayeHue
nepemMeHHOW, NPU KOTOPOM ypaBHeHue
obpauwjaercs B BepHOe PaBeHCTBO.

Ypaeueuua C OAMHAKOBbLIMW KOPHAMM
Ha3bIBAKTCA PAaBHOCUNLHLIMMA,

x=anx-a=0 PaBHOCHNbHbIE
aBHEHUS
x=auwkx=ka k#0 i

JluHenHoOe ypaBHeHUe C OQHOW NepeMeHHOM:
ax="b (X — nepemenHasn, A n b- yucna)

na#O
b

== — eAUHCTBEHHbIN KOPEeHb

aa=0
a) b =( niboe 3nayenme X — KopeHb

6) b # () ypasHeHue He uMeeT KopHeil




3 fPAQHHECXOE WAHANRTUHECKOE JANAHKUE SYHELWAR

rTPAOUYHECKOE
U AHANTUTUYHECKOE
SAO0AHUE ®YHKLUUA

OYHKLUWMA - aTo 3aBMCUMOCTL y = f (x),
NpPY KOTOPOWN KaXAOMY 3HAYEHMIO
He3aBMCUMOWM nepeMeHHon X (aprymeHTy)
COOTBETCTBYET €AUHCTBEHHOE 3Ha4YeHue
3aBucMMON nepemeHHON 1f (dyHkuunm).

MHOXeCTBO 3Ha4YeHUN, KOTOPbIe NPUHUMaeT
aprymeHT — obnacre onpegeneHus pyHkuMn.

MPA®UK ®YHKLIMU — 3TO MHOXECTBO TOuYEK
KOOPAWHATHOW NNOCKOCTH Oxy Takux, 41O
mx abcuymcchbl paBHbl 3HAYEHUAM aprymeHTa
X, a opauHaTbl — 3Ha4YeHUAM (PYyHKUUMK y,
COOTBETCTBYIOLWUM AaHHLIM 3HAYEHUAM
aprymexra.

B Npuvep: NN
y=x.(2_x) AEEE
0<x<4

x|01(1]2
y 010
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NIMHEUHASA ®YHKUUA

NUHENHASA ®YHKUWA - ato dyHKumMs Buaa Y= kx + b,

rae X - aAprymMmenT, a k " b - HEKOTOpbLIe Yucna.

Mpachmk nuHenHOW (hyHKUMUM - NnpAMaR.
Y + v ty

/ = kol = ke b
>0 h< , E <L b<l

— A -
/ y.kr*b T SR )

HHIMIHAT BYHUIHAL ¥

K>0.b>0 K<0.b>0D

tv k=3
Y= Ry f

<:::> it

Y= kx ( k # ())- npamas nponopumoHankocTs.
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5. CYENEHL'W EE CEOHTYBA

CTEMEHb
U EE CBOUCTBA

CreneHb yucna (A ¢ HaTypanbHbIM

nokazatenem 1 2 1:a" =a... a,

npas

Ecnud#O,Toao:I

S CeovcToa: [ EEENCRECE

NEcmad>0,10a">0
=0
2)Ecnua<0un =2m,voa">0

Ecmd<0un=2m +1,
rod"<()

3) am L an =qa
am _
”F'“
5) (ab)n - an A bn

6) (alll)" — am n

m*n

m=n




6, OAHOHNEHL]

OOHOYJIEHDI

il O[JHOYNEH — 3Tto npou3BeaeHue yucen,
NepeMeHHbIX U UX CTeneHei, Hanpumep

3ab, 2x*y, 5a’bc’.

CTENEHb OAHO4JIEHA — cymma
nokKasarenen creneHen BCex NepemMeHHbIX,
BXOAAWMX B 3TOT OAHOUYNEH (ecnu oaHOYNEeH
He COAePXUT NepeMeHHbIX, TO ero cTeneHb

nonaraercs pasHou 0).

1) Crenewb 2x°y'z pagHa 2+ 3 +1=6
2) Crenens 3ab’c’d’ pasna1+3+2+4=10

3) CreneHb 5+2 pasHa ()

YMHOXEeHMe OAHOUNEHOB:

1) (ab)-(2a’b’c) =
=(1-2)-(a-a’)-(b-b’)-c=2a’b'c

2) xy-2xy’-3z=
=(1:2:3)-(x-x)-(y-y)-z2=6xy'z

BozsegeHne ogHOYNEHa B CTENeHb:

(_zasb).} e (_2)3 < (a3)3 % b3 = _8a9b3




H OYHKUMM y =X’ Ny =X
‘ Y UX FPADUKN
) = X

y=x

CeoicTea dyrkumm 1f = x5
1) Touxa 0 (0;0) npunagne-
HUT rpaciuky yHKUMM

_2Yy>0npux =0

X

wy = Onpux =0
3) Fpadhuk dyHKumMu

_ CHMMETPHYEH OTHOCHTENLHO

ocu Oy

m— = X —

CeoiicTBa dyHKuMn I = X':

+ 1) Touxa 0 (0;0) npunaane-

XUT rpacuky pyHKUMM

EZ)Ecnux>0.'roy>0,
- aeemx<0,7oy<0

- 3) Mpadhuk yHKUMM
| CUMMETPHYEH OTHOCHTENLHO




E. ABCOMOTHAR K OTHOCWTENGLHAR NOIPEMIHOCTE

ABCOJIOTHAA
MW OTHOCUTEJIbHAA
MOTPEWHOCTDb

ABCOJMIOTHAA NOINrPEWHOCTDL
NpUBNMXeHHOro 3HaYyeHua X Npu TOYHOM
3HaueHuu 1f — ato BenuuMHa, paBHas |x -y|

EcrmX = dn |x - a| < h, TO rOBOPHAT,
yto X = (1 c TOMHOCTLIO A0 h

OTHOCUTEJNIbHAA NOIrPEWHOCTDL
npubnmxeHHoro aHavyeHus X npu ToO4HOM
3HaveHuu 1f — aTo BennuuHa, paBHan

x-y|
x|
B Npumep: I

OTHOCUTENLHAA NOrpewHoCTb
OKpyrneHus 12,3 A0 12 paBHa

112 -12,3|:|12|=]-0,3|:|12| =
=0,3:12 =0,025 =2,5%




9, CYMMA W PASHOCTE MHOTONINERDB

CYMMA U PA3BHOCTDb
MHOIO4YJIEHOB

MHOTO4YJIEH — aTto cymma oaHOUNEHOoB.

MHOIMO4NEH CTAHOAPTHOIO BUOA —
CyMMa OQHOUNEHOB CTaHQapTHOro BmMaa.

CreneHb MHOrouneHa cTaHaapTHOro Buaa —
Hanbonblwas U3 creneHen ogHOUNEHOB,

BXOAAWMUX B Hero.

§l CnoxeHue MHOroYNeHoB:

2xX+3x-2)+(@x=-2) =
=2 +3x-2+4x-2 =
=2 +7x-4

Pa3HoOCTbL MHOrOMJIEHOB:
X-2x-4)-(2x +4x-3) =
=x'-2x-4-2x-4x+3 =
=1 =2y —6x-1




EHHE OAHOMINEHA W M

NMPOU3BEOEHUE
OOHO4JNIEHA
U MHOIO4YJIEHA

NPOU3BEOAEHUE OOAHOYJIEHA
M MHOIOYJIEHA — MHOroO4neH.

YT1o6bI yMHOXUTEL OQHO4MEH Ha MHOTOUSIEH,
TpebyeTcsa CNoXuUThb NPOM3BeAeHUS
OQHOUMEHa Ha KaXabli YNleH MHOro4neHa.

S N Npuvep: N

2x'y - (xy +3x'-1) =
=2x"y’ +6x'y - 2x’y

@ PasznoxeHue MHOrodneHa
Ha MHOXUTEeNu:

1)2xy +3x’ =x- 2y + 3x)

2) Xy’ - 2xy + 3x°y =
=xy- (xy -2 +3x")

3a’-(2b-c)-4-(c’-2b)=
=a’-(2b-c’)+4-2b-c) =
=2b-c)-(a’+4)




11. NPOUIBEREHNE MHOTONAEHOS

NMPOU3BEOEHUE
MHOIO4YJIEHOB

NMPOU3BEAEHUE MHOTIO4JIEHOB

— MHOIO4NeH.

YT06b1 YMHOXWUTL MHOFOUIIEH Ha MHOTOMSIEH,
TpebyeTcsi CNOXUTL NPOMU3BEAEHUA KaXKA0ro
YrieHa OiHOro MHOFOYNIEHa Ha KaXAbIN YneH
APYroro MHOrounexa.

Mpumvep:
2x-y)-(x+2y)=
=2xx4+2x-2y-y-x-y-2y=
=2x" +4xy -xy -2y’ =
=2x"+3xy -2

PaznoxeHue MHoOrouneHa
Ha MHOXMUTENM cnocobom rpynnupoBKu:

Nx-1+xy-y=
=x-1)+y-(x-1)=
=(x-1)(1+y)

2)ab+bc+cd+ad=
=ab+c-(b+d)+ad=
=a*(b+d)+c-(b+d)=
=(b+d)(a+c)




12! KEAJIPAT CYNAMED W KEANIPAT PAJHOCTH. PASHOCTE KEANIPATOR CYNMMA M PAIRDCTE KY

KBALOPAT CYMMbI

» N KBAOPAT PASHOCTM.

PABHOCTb KBAOPATOB.
CYMMA U PA3BHOCTb KYBEOB

BN Ksagpat cymmbi: N
(a+b)’=a’+2ab+b’

il B Ksappat pasHoctv: I §

‘ (a-b)=a’-2ab+b> §

| B Pa3HocTL kBagpatos: Il
' a-b’=(a-b) (a+b) ;
B Cymma ky6os: INEEN
a’+b’=(a+b) (a’-ab+b’)
B PaszHocTb ky6os: I
a’'-b’=(a-b) (a’+ab+b’)




13. MPEOGBPAIOBARME UENBIX BRIPAXKEHWA

NMPEOBPA3OBAHUE.
LIENbIX BbIPAXEHUM

LUENOE BbIPAXXEHMWE - at1o BbipaxeHue,
KOTOPOE COCTaBsIeHO U3 YUCen U NepemMeHHbIX
C MNOMOLULIO CNOXEHUSA, BLIYUTAHUA, YMHOXEHUA,
a TaKKe OeneHUs Ha OTNIMYHOE OT HYNA YMCHNo.

BN Npuwvep: I
2xy, 3x-2y’z, 2x-3):2,

2,ba +£—

B PasznuyHbie cnocobbl Pa3noXeHus

3 Ha MHOXUTENnwu:

8 1)2x’ -3x=x(2x-3)

)X +2xX +x=
=x(X+2x+1)=
=x(x+1)°

ya’b+ab’+a’+2ab+b’=
=ab(a+b)+(a+b)=
=(a+b)(ab+a+Db)




14. MTHHEWHLIE YPABHEHMA C OBYMA NEPEMEHHLINMN W HX CHCTEMA!

Y NMMHEWHBIE YPABHEHUS
{ C IBYMS MNEPEMEHHbIMMU
1 UX CUCTEMBI

YpasHeHue supa AX + by =C
(X, Y — nepemenHble; A4, b, C — yucna) -
NMMHEWHOE YPABHEHMUE
C ABYMA NEPEMEHHbLIMMW.

PelweHne NMHENHOro ypaBHeHUs C ABYMSA
nepeMeHHbLIMMU — 370 Nb6an napa 3HaYeHUN
nepeMeHHbIX, NPU NOACTAHOBKE KOTOPbIX

B ypaBHeHue OHO obpaljaeTcs B BepHoe
pPaBeHCTBO.

My

lpachuk ypaBHeHusa: X‘. N
2x+y=3; ;
y=3-2x N

EEREELTR

>
2

CucTema NUHeNHbIX ypaBHeHUN C ABYMA
nepeMeHHbIMK:
o {ax +by=c

dx+cy=f




15. PEWEHWE CUCTEM NHHEHHLIX YPARHEHMH

{ PELWEHWE CUCTEM
NIMHEUHBLIX YPABHEHUWU

1) Cnocob noagcraHoBKK: Hanpumep,
2x+y=3__  Jy=3-2x___ Jy=3-2x e
x+2y=1 x+2y=1 x+2(3 2v)=1

= Yy=-
<=>{y-3-2x<=> ’ 5

- — =h§
6-3x=1 x3

ANTEGPA

2) Cnocob cnoxeHusn: Hanpumep,

3x+2y=3 Ix+2y+(x-2y)=3+1

s x-2y=1<=> y=0
dx=4 x=1

3) Npachuyeckoe peweHue: Hanpumep,

cey=1_ fy=1-x | {ly=xed
y-x=2 y=x4+2 | /
A (-0,5; 1,5) - rouxa — \2
NepeceYeHus, IHaYMT napa | !
(=0,5; 1,5) - pewenue

AAHHON CUCTEMbI
YPaBHEHUH.




