CUCTEMbI
NIMHEUHbIX

YPABHEHWUW C
NBYMA

NMNEPEMEHHbBIMW




SAOAYHN YPOKA:

© obpasosartesnbHebIe: © passvBaroulne:
- pa3BMBATb NOrUYECKOe MBILNeHUe,

-MOBTOPUTb MOHATUE CUCTEMbI MATeMaTUYecKy+o peub,
FIMHEHBIX YPaBHeHWI ¢ AByMS BBIYUCIIUTESIbHBIE HABLIKU;
nepemeHHbLIMU, ee pellieHUs, - PA3BUBATL YMeHUe NpUMeHaTL

o NOnyYeHHbIe 3HaHUA K pelleHUro

rpapUYecKuU MeToa, metoj NPUKNAAHLIX 30404,
NOACTAHOBKU, -paclmpeHue Kpyrosopa;

- oTpaboTaTtb rpapuUYecKu
cnocob pelleHUs CUCTeMbI © BOCMUTbIBAtOWME:
TNIMHEUHbIX ypaBHeHMﬁ, - BOCMUTAHUE NO3HABATENbHOIrO

WHTepeca K npeamery;

- BOCMUTAHUE Y yuyalumxca
AUCLUNNIUHUPOBAHHOCTU HA YPOKAX;

paccMoTpeTb NpumeHeHue
CUCTEM KaK MOAeNU peasibHbIX

cutyauuu, - BOCMUTAHME aKKYpaTHOCTH,
i} BHUMATENbHOCTU, PALIMOHASBHOTO
3aKPenuUTb HABLIKU NOCTPOEHUS . MCMONb30BGHUA BpemeHU Mpi
FPAPUKOB NMUHEUHDBIX PYHKLUUK, BbINOSTHEHUU 304aHUMN.

- (POPMUPOBATL HABBLIKU
CamMocCToaTefjbHOU paboThI;



BI1NL ONPOC -

OnpeaeneHme NMHEMHOro YPaBHEHMS C [IBYMS
NepeMeHHbIMM.

Y10 ABNAETCA pelleHUEM IMHENHOIO YPaBHEHMS C
ABYMA nepemMeHHbIMU?

B KaKoM ciy4ae roBopsT, YTO YpaBHEHMUA
06pa3ylT CUCTEMY?

YTO 3HAYUT pelnTb CUCTEMY?
YTo ABNAeTCA pelueHnemM cuctemnbl?
CKONIbKO peLUEHMM MOXKET UMETb CUCTEMA?



MUHW - TECT

@ 1. U3 npedioxcennblX ypagHeHuil gbloepume JUHeUHoe ¢ 08YMA
nepemMeHHbIMU :

a) 3x°+5x-4=0; 6)-2x+4,5y-8=0; 8) 125x-12=10

@ 2. Kakaa uz nap agnaemca pewienuem ypasnenusa 5x +3y—19=0

a) (2;3); 0)(5:6); 6 (1;2)?
@ 3. CKOIbKO peuteHuil umeem ypagHeHue

3Ix+2y—16=0
a) 1; 0) 3; 8) MHO020?
@ 4. Kakaa u3 nap aeiaemca peuwieHuem Cucmembl.:
5x -8y =31
3x+ty=7

a) (4;-5) 0) (2;1)6) (3;-2)



KINNIOY K TECTY

©1-6 +
®2-a
®3-B
©4 -8B +




Ana ypasHeHus suga ax + by = ¢
Haumn 3HavYeHus
a, b, u ¢ n 3anonHum mbnuyy:

e | e | b e

6x —2y=-35
X+0S5y=0
0,75x -y =1

-0,25x+y=1,5



Ans ypasHeHuns suga QX + b Y = C Haiinm 3HadeHus

a, b, v € v sanonmm m6nuyy:

RN

6x—-2y=-5 -5
X+05y=0 1 0,5 0
0,75x -y =1 0,75 -1 1

-0,25x+y=1,5 -0,25 I 1,5
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Cuctema
CucTeMa ypaBHEHMIA YypaBHEHUN MMeEET
6eCKOHeYyHoe
MHOXX€eCTBO
. eLeHNM

MMEET eAUHCTBEHHOE Cucrema YPaBHEHWUM
pelueHue HE MMEET peLlEHUM



OMPEOEJNIUTE, CKONbKO PELUEHUIK
UMEET CUCTEMA YPABHEHWUW.

3x+y=3, 3 1
1. T e
—3x+y=3. -3 1
4x —2y =8 4 —2 8
2. - = =
{2x—y=4 2 —1 4
Sx+2y=3 5 2 3
= #
—Sx—-2y=— -5 -2 -6

2 NTLODICECIIIE O

3. rzerz2z pperuuerieees



3AKOHYNTE TTIPEONOXEHUE, YTOBbI
TTONYYNNOCb BEPHOE YTBEPXOEHWUE

BapuaHT 1.

A). Ecim rpaddmkn aByx
JIMHEMHBIX YPaBHEHUM
CUCTEMbI NepeceKalnTcs, To
CMCTEMA YPaBHEHUU MUMeEET __

eduHCmBeHHoe peuweHue

B). Ecm cuctema aByx
JIMHEMHBIX YPaBHEHWUW C IByMS
HEW3BECTHbIMU MMEET
6eCcKoHeYHOEe MHOXKECTBO
peLleHnn, To rpacmKu
ypaBHEHUWU CUCTEMbI

coshadarom

BapuaHT 2.

A). Ecam rpadmKu ypaBHEHUM
CMCTEMbI JIMHEMHDIX
YpaBHEHUM - Napan/ie/ibHble
NpsAMble, TO 3Ta CUCTEMA

He umeem peuweHuA

b). Echmn cuctema aByX
NIMHEWNHDBIX YPABHEHWM C IBYMS
HEN3BECTHbIMU MMEET
€MHCTBEHHOE pEeLLEHUE, TO
rpacmKu ypaBHEHUM CUCTEMI

nepeceKkaromcsa

+



3AZIAHME.

B KAXOOM 3AOAHWWN U3 TPEX TIPEANOXEHHBIX
OTBETOB BLIBEPUTE BEPHLIN

Bapuanr 1.

1) Yka:xxure B3aUMHOE PACIOJIOKEHHE

NPSAMbIX:

2x—-y=4 u 3x—-y=6.
A). mepeceKarnTCs;

b). coBnagaior;

B). napajuieabHbI.

2)Bbi0epuTe cucTtemy ypas

HEHHUH,

COOTBETCTBYIOILYIO IAHHOMY YepPTexKY.

[ X+ 2y
=4,

L 2x+y=
§+yx 5

2x+2y= 6;

Bapuanr 2.

1).Y ca:kuTe B3aUMHOE PACIOJIOKEHUE
npAMBIX: 2X—y=3 u X—-y=2.

A). 1lepeceKarTCcs;
b). coBmagaror;

B). 11 apajuieabHBbI.

2)B110epuTe cucreMmy paBHEHHH,

€001 BETCTBYIOIIYIO TAHHOMY YepPTeKY.

xXWwW

A
) -

[ X-2y =1,

2x-y = 5;

2X - 3y =7,

3x - 2y= 8;

| X+ y =5,

y=5-

-X;



3ALJAHUE .
TTOKA3ATb, YTO CUCTEMA YPABHEHWA
MMEET BECKOHEYHO MHOTO PELLIEHWA. 4TO
3TO O3HAYAET FEOMETPUYECKM ?

6X- 12y =4

9x- 18y= 6,

1. Paspenus obe 4yactu nepsBoro ypasHeHus
Ha 2 u  obe 4acTU BTOPOfO YpaBHeHUA Ha
3, NONy4YUM  cuctemy

2.  YpaBHeHUs CUCTEMbI OKA3GSIUCH ............
3TO O3Hau4aeT, YTO CUCTEMa .......
['eomeTpuuecku 3to O3Ha4aeT, 4YTO
rpagpuKamu 3TUxX ypasHeHUWU
ABNAFOTCA.............



TTOLOBEPHUTE
TAKOE 3HAYEHUE K, TTPN KOTOPOM

CNCTEMA
meeT ennHCTBEHHOE He umeer perieHuii
pelieHue
y=3x-35 y =3X—7

y=kx +4 y=kx -7




FPAZUYECKUN CTTOCOB (ANTOPUTM)

® BbIpasuTb y Yepes X B KAXAOM YpaBHEHUU

® TTocTpouTb B OAHOU CUCTeMe KOOPAUHAT MpacpUK
KaXAO0ro ypasHeHus

® OnpeAenuUTb KOOPAUHATLI TOUKU NepeceyeHmns
® 3anucatb OTBeT: X=...; y=... , unu (x; y)

+ + +



PELLEHWE CUCTEMbBI N'PASUNYECKHNM
CTTOCOBOM

y - X=2,
{y+x=10;

{y=x+2,

y=10-x;

NMocTpoum
rpadmk
NepROro
ypaBHEeHUA
X | 5 | 2 |

yi2]o|

NMocTpoum
rpadmk
BEQROKO
ypaBHEeHUA
X1 0119
vhio | o |

OtBeT: (4; 6)




3APAOKA ONd INNA3



CTTOCOB TTOOCTAHOBKU (AJITOPUTM)

® W3 kakoro-nubo ypasHeHUs Bbl pasunb OAHY
nepemeHHyro Yepes Apyryto

® TloacTaBuUTb NoslydeHHoe BbipaXxeHue Ang
nepemeHHOU B Apyroe ypasHeHUe U pelnuTb ero

® Cpenatb noAchaHOBKY HAMAEHHOIO 3HaYeHUs
nepemeHHOU U BbIMUCIUTL 3HaYeHUe BTOpOoU
nepemeHHoOU

® 3anucaTtb OTBET: X=...; y=....



PEWLEHWE CUCTEMKI CTTOCOBOM TIO.EICTAHOB

Omeem: x=1; y=6.



PEWLMTbL CUCTEMY METOLIOM

TTOACTAHOBKH

® 1 BapuaHT

—x+y=7
2xty=28§

® 2 BapMaHT

x+2y+3x—y:5
5 3

2x-3y=-1




PEWLEHWUE CUCTEMbBI 1 BAPUAHTA

{x+y=7 {x=7-y
2Xx +y =38 2(7-y) +y =28
Pelwinm BTOpOE - y=6
YpaBHEHUE: X=7-y
14-2y +y =8 —y=6
"y =8-14 T x=7-6
y = -6 Cy=6
y=6 | x=

- OTtBeT:(1;6)



PEWLEHWUE CUCTEMbBI 2 BAPUAHTA

- x+2y 3x-— _
_ 5 y + 3 y :5 B 3(X+2y)+5(3x-y)=75
- 2x-3y=-1 _ZX-3y =-1
- 3x+6y+15x-5y=75 __18x+y =75
_ZX‘By =-1 2X_3y =-1
__y=75- 18X 2X-225+54x=-1
2x-3(75-18x)=-1 56x=224
_ o

X=4
y=3 OtBeT:(4;3)



Cnocob cpasHeHus ( anroputm )

e Boipazumsb y yepes X (MM X Yepes y) B KaXKA0M
ypaBHEHMM

e [IpupasHAamMb BbiparKeHUA, MNoJiy4eHHble ANA
OAHOMMEHHDbIX NMepeMeHHbIX

* PelwmnTb nosiy4eHHoe ypaBHEHUE U HAUTU
3Ha4YeHME 0JHOM NEpPEMEHHOM

e [lodcmasumsp 3Ha4yeHMEe HaUAEHHOM NEpPEMEHHON
B O/JHO M3 BblparKEHUM A1 APYrOM NEPEMEHHOU U
HaMTU €€ 3HaYeHMe

« 3anucaTtb oTBeT: ( X; Y ).



PELUEHNE CUCTEMbBI CTTOCOBOM
CPABHEHWNS

Y
{ y=2x+4
x=1,
1
[ y=2-1+4,
1x=1,
7x - 1=2x+4, [ y=0
x=1.
7x - 2x=4+1, -
5x=3,

Omeem: (1; 6) -

x=1.



YpasHanmb MOAY U KO3(MPULIUEHTOB MpU KaKOU-HUbYAb
nepemeHHOM

C110XX1Mb NOYSIEHHO YPAaBHEHUS CUCTEMbI

COCTaBUTb HOBYHO CUCTEMY: OAHO YpaBHeHWe HoBOe,
Apyroe - 0AHO U3 CTApbIX

Pewutb HoBoe ypaBHeHWe U HaUTU 3HaYeHUe oaHOU
nepemeHHou

I1oacrasunm 3HaveHUe HaMAEHHOW NepemeHHOM B
cTapoe ypasHeHWe U HanTU 3HaueHue Apyrou
nepemeHHOM

3anucaTb OTBeT: X=...; y=....



PELWUMTE CUCTEMbI YPABHEHMW

CTTOCOBOM CINOXEHWUA W >
1. Bx-2y=6, 1. >
7X+2y=-6; Otget: ( 1;-0,5)
X+ 3y= 17, 2.
2. {2y—x=13; OtBet: (-1; 6).

{ S5 X+ 6y=0, 3.
3 3x +4y =4 OteT: (-12;10).



Tecr.
© BapuaHT 1 ® BapmaHT 2
PELUMTE CUCTEMY YPABHEHUM

__2x-y=1, | Ix+y=-1,
_X+y=-4’ _X-y= 3

M, 0003HAYMB ( M ; N ) pelleHne CUCTEMbI, BbIYUCIIUTE
3HAa4YeHMe BblpaXeHna : m? + n?

a). 17; 6). 5; a). 25; 6).17;
B). 13; r). 10. B). 10; r). 5.



BbIBOA:

NTaK, OHY M TY e CUCTEMY MOXKHO pELUMTb
pPa3HbIMU CNOCOBaAMM.

Kakon 13 HMX Bam MNoKa3asicsa 6osiee
YA0OHbIM?

B yeM HeJOCTaTOK Kaxaoro metoaa?




NWCAAK HBbIOTOH CKA3AII:

«HTOOBI peLnTs BONpOC,
OTHOCALLUNCS K

yucrnam Unm K oTBreYeHHbIM

OTHOLLUEHUAM BESTNYMH, HY>XXHO NALLb

nepeBecTn 3aady C pPoaHOro A3blka
Ha anredpan4vecknin.»




C TTOMOLWBbIO KAKOW M3 CUCTEM,

MOXHO PEWLNTDL CNEAYHOWYO ‘ ~
3A0AYY <~
CyMma ABYX ymcen 1{’('3’:7 "' o4
paBHa 7, a uX X+y=3
pasHocTb 3.Hantm
3T YncCha. 2)| x+y=7/
Xy=3

3)[ x+y=7
{X-y=3




® 1). BBOAAT 0003HA4YEHUA HEU3BECTHbIX M
COCTaB/IIIOT CUCTEMY YPABHEHWUM;

® 2). peLlatT CUCTEMY YPAaBHEHUM;

® 3). Bo3Bpauladach K ycsi0BmMio 3a4a4m U
MCMNOJIb30BaHHbIM 0003HAYEHMAM,
3anMcbiBalOT OTBET.



YCTHbIE YTIPAXHEHNS

CocTaBbTe CMCTEMY YPaBHEHMM MO YC0BUIO
3a/1a4m:

«Ha aByx noskax 60 KHur. Ha BTopoM noskKe
Ha 10 KHMI MeHblle, YeM Ha NepBOM.
CKOJIbKO KHMI Ha KaXKAo0Mu noJiKe ?»



COCTABbTE CUCTEMY YPABHEHMU TTO
YCNOBUKO 3AAUYM:
® « OgHa cTOpoHa NPAMOYroJiIbHMKA MEHbLLE pYyrou

Ha 5 CM, NepuMeTp NpPAMOYroJibHMKa paBeH 38
CM. HanT1 cTOpOHbI 3TOro NpAMOYroJibHUKA. »

© BbIBEPUTE MPABWJIbHbIA OTBET.

X-Y=5
2(X +Y) = 38;

X+Y=5, B)
2(X +Y) = 38;

A | x-y=5, B)

X+Y=38;




OTTUWKHTE C TTOMOLWbBIO CACTEMbBL
YPABHEHUUN CUTYALIUIO

® Pa3HocTh IBYX ® B kiacce 36
yucel paBHa 12. YUYEHUKOB. /[eBouek
OnHO U3 HUX Ha 3 MEHBIIIE, YeEM
OoJIbllle APYTOro B 4 MaJIbYMKOB.
pasa.
X+Yy=36

| x-y=12 X-y=3
- X =4y



Muwa kynun 2 yyna-4yynca
n 1 Xesauky u 3annatun 5
py®. Ecnu 6b1 OH Kynun 8
4yyRa-4yncos, To Ha 12 py6
3annaTun bonblle Yem npu
NoKynke 4 xesayex.
CKBnbko crouT 1 4yyna-yync
1 {/xesauyka.

e

1
2
2
X




3AOAYA:

B roctuHnye 25 HomepoB. ECTb 4-X MeCTHble
U 2-X MeCTHble HoMepa. CKOMIbKO KaKux
HOMEpOB, €C/IM U3BECTHO, YTO BCEro B
rOCTUHMLUE MOryT pasmectutbca 70
4yeslIoBeK?



PELLEHME: e

[lycTb X HOMEPOB 4-X MECTHbIX, @ Y - 2-X MECTHbIX.
CoCcTaBMM U peLUMM CUCTEMY:

X+ y=25
4x+2y=70




3A0AHA

® B kacce nexut 480 pybnemn moHeTamu
AOCTOUHCTBOM MO 2 pybna u no 5 pybnen.
CKOnbKO 2-X pybnesbIX U D-TU pybnesbIX
MOHeT B Kacce, ecnu Bcero 120 moHer.



PeweHue:
Iycmb ¢ kacce x (wum.) monem no 5 p.,
y (mum) monem no 2 p.

x+y =120,
Jl
5x+2y =480.

x= 80 monem no 5 p.
y=40 monem no 2 p.




KOHTPOJIIbHAA PABOTA

TEMA: «CUCTEMbI MTMHEWUHbIX
YPABHEHUU C OBYMA
HEW3BECTHbIMWU»
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BapuaHT 1 BapuaHT 2
X+y=3, X-y=-1,
2X -y =3. 2X +y =4,
2. PeluuTte cucteMy ypaBHEHUU CNOCOOOM MOACTAHOBKMU.
2x+y=2, 3x +2y =6,
4x -3y = 24. 2x-y=1.

3. Pewwnte 3aaauyy.

[1Boe pabo4ynx nsrotosumnm
BMecTe 237 getanu, nepBbiy
paboynn pabotan 8 gHen,
BTOpon — 5. CKONbKO AeTanewn
N3roTOBUN Kaxablin pabovnu
3a OOQMH O€eHb, eCcrnn rnepBbIn
n3rotaBnuean Ha 2 getanu B
AeHb bonblue, Yyem BTOpon ?.

Ha nokynky Tpex
TPEHNPOBOYHbIX KOCTIOMOB U
NATU MAYEN ObINO NOTPaYeEHO
255 $.CKonbko CTOUT OOuH
KOCTIOM U OAUH MSIY, eCNn
CTOUMOCTb YETbIPEX MAYEN
Takasl XXe, Kak CTOMMOCTb OIHOro
KocTioma?






