MeToABbI pellieHus
MPPALMOHAAbHbIX YPAaBHEHUM

ABTOp: MakapoBa TatbsHa NaBAOBHa,

YUYUTEAb MAaTEMATUKMU BbICLUEN KAaTEropum
FTIBOY COLL N9618 r. Mocksbl

KoHTUHreHT: 10 KAaCC PUIUKO-MATEMATHUHECKOTO NPOOUAS.




LLeAb ypoka:

1 O6obLweHune u cucteMmaTmsauums
cnoco60B peLllueHuUs 5
UPPALUOHAABHbIX YPOBHEHMUM.

1 PewmeHune 60Aee CAOXHbBIX TUNOB
UPPALUOHAABHBIX YPABHEHUU .

0 Pa3BuBaTb ymeHue ob6o0L.aTh,
NMPABUABHO OTOUPATbL CNOCOOBLI
peLueHUs UPPALLUOHAABHbBIX
YPOBHEHUM.

1 Pa3BUBATb CAOMOCTOATEAbHOCTD,
BOCMUTbIBATb FIPAMOTHOCTbDb peyMm.



YcTHana paboTa

® MOo>KHO AU, He pellas YpaBHEHUM, CAEAATD
BbIBOA O HEpa3peLmMMOCTHU
NPEAAOXKEHHbIX YPaBHEHUMU:

NT—x =-8+Xx;
VX — =—\/x2 —1
V3—-x=5—-+4/x-9

\/5x+7 +\/3—4x—x2 +2=0




MeToAbl pelieHUs UppaLMoOHaAbHbIX
YpaBHEHUU

® BBeaeHmne HOBOM nepeMeHHOM

® UccaeaoBaHne OA3

® YMHO)KeHMe obeux yacreu

YPaBHEHUA Ha COﬂpﬂ)KeHHbIMv
MHO>XHNTEAD.

® CBeAeHMe ypaBHEHMSA K CUCTEME
paLMOHAAbHbIX YPABHEHMUM C
MoMoLLbIO BBEAEHMA NMepeMEHHOM.

® BoiaeAeHHe NOAHOro KBaaparta



MeToAbl pelieHUs UppaLMoOHaAbHbIX
YpaBHEHUU

® Ucnoab3oBaHne orpaHN4€HHOCTH
BbIPpa>keHNH, BXOAALLMX B ypaBHEHHE

® Ucnoab3oBaHMe CBOMCTB
MOHOTOHHOCTHM (pyHKL MM

® Acnoab3oBaHMe BEKTOPOB

® DYyHKUMOHAABLHO - rpajdmyecknm
MeToA

® MeToA paBHOCHABHbIX
npeobpazoBaHmum

® MeToA Bo3BeAeHMsa 0benx yacteu



BBeaAeHne HOBOM nepeMeHHOH

® Peusrye ypasHeHuMe.
X +3x—18+4-4x* +3x-6 =0
Myctb x%+3x-6=t, t — HeoTpULATENbHOE YNCIIO,
Toraa UMeeMm ¢ —12+4+/t =0.
Ortciopa, t=4, t,=36.

[TpoBepkon ybexgaemcsi, 4To t=36 — NOCTOPOHHUI
KOpPEHb.

BeinonHaem obpaTHyo NoaCTaHOBKY
X°+3x-6=4
OTtctopa, x,=- 95, x,=2.



® Pewntb ypaBHEHME
3Bl -4-3x+7 —x—1=-(241-x)

PeweHue.

3amevaem, 4Yto O[13 ypaBHEHUS COCTOUT U3
OOHON TOYKU x=1.

[TpoBepkon yoexgaemcs, 4to
x=1 — pelleHne ypaBHEHMUS.




YMHoO>KeHne obemx yactem ypaBHEeHMA
Ha conpsAa>XeHHbIM MHOXXUTEAD

® PewinTb ypaBHeHne VX+3++/x+8 =01.

PeweHue. YMHOXMM 0b€e YyacTu ypaBHEHUS Ha

a3 —x+s)
Mony4yum, x+3—x—8=5-(ﬁ—ﬁ)
Nmeewm, {M—\/XT——L
Jx+3+/x+8=5.
Otciopa, 2-+/x+3=4, x=1.

[TpoBepkomn ybexagaemcs, 4To x = 1 ABnsieTcs
KOPHEM OaHHOIo ypaBHeEHUA.




CBeapeHMe ypaBHeHMA K cUCTeEMe
pPaLUMOHAAbHBIX YPpaBHEHNUMI C MOMOLLbIO
BBEAEHMA NepeMeHHOMU
® PewunTtb ypaBHeHue Vx—2++/x+1=3.
PeweHue. MNMonoxum u=3x—-2, y=+/x+1.
Toraa u+v=3. Tak Kak u’=x-2, v?=x+1, To v? — u’ =3.
NTaK, B HOBbIX NEPEMEHHbIX UMEEM

/i

N

(V+u:3, V:3_M, {VZZ,
o
vi—u’ =3 w—u’+6u—6=0

u=1

3Ha4uT, x=3.
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BbipoeAeHMe NOAHOro KBaAparta

® Peusti®-ypaBHeHMe

\/x+2+2 Vx+1 +\/x+2 2-Ax+1 =
3ameTtum, yto x+2+2-4x+1 =(\/x+ +1)2

x+2-24x+1 = (xr1-1].
W%ﬁﬂhéﬂm@“ﬂ%@ﬂd@ﬁ%'@@sownmcm
ﬁi)“ﬁw(x/ﬁ—ll)zﬁz
ﬁ 1>0 (\/ﬁ—ko
STl x <0 VXTHH Jerl=2

BTOpPOW CUCTEMbI — BCE YMCHa, yuosneTBopmoLume
HepaBeHcTBY —1<x <.




Ncnoab3oBaHue OrpaHHUY4YeHHOCTH
Bblpa)KEHMMv, BXOAALUNX B ypaBHEHHNE

® RruumrbeypaBHeHne VX +1+3Vx*+1=2-x".

Tak kaKk Jx*+1>1 u Yx*+1>1 Onga nobbIX 3HAYEHUN X,

TO fleBas 4acTb YpaBHEHUS He MeHblle ABYX AN X € R
2
MpaBasiyacte 2—x" <2 ANA X € R.
[Mo3TOMy ypaBHEHUE MOXET UMETb KOPHSMU TOSMBKO TE

3Ha4YeHUNA X, Nnpm KOTOPbIX m_'_m P
2-x"=2.

Peluada BTopoe ypaBHeHMe cuctembl, Hangem x=0.

OTO 3HAYeHne yaoBIEeTBOPSET N NEPBOMY YPaBHEHMIO
cuctemsbl. NITak, x=0 — KOpeHb ypaBHEHUS.




Ncrnnoab3oBaHMe CBOMUCTB
MOHOTOHHOCTH PyHKLMM

® PaumerbeypaBHeHMe Yx—1++/x+2=3/29—x.

Ecnn doyHKUMS U(X) MOHOTOHHas, TO YpaBHEHME U(X)
= A nnbo He NMeET peLlleHnin, NMbo nmeet
eOuHcTBeEHHOe pelleHue. OTcloga crieayer, uTo
ypaBHeHue u(x) = v(x), rae u(x) - Bo3pacTraroLias, a
v(x) — yObiBatoLwas QyHKUNK, MO0 He nMeeT
peLleHnn, nMbo MMeeT egUHCTBEHHOE peLLEHME.

[Mogbopom HaxoauMm, YTO X=2 N OHO eANHCTBEHHO.




Mcnoab3oBaHMe BEKTOPOB

® Peiueiiys. ypaBHEHUE x-y/1+x ++/3—x=2-4/x* +1.

O43: —1<x<3
[TyCcTb BEeKTOp a{xl} {\/1+x V3- x}

CkansipHoe npounsBefeHne BEeKTOPOB

clTl-Z;J:x- x+1++43—2x.

‘q ‘\b_‘ \/x +1-Al+x+3—x =2-Vx"+1
[Monydunn - |L{ ‘é_‘ OTctoaa, m m

"~ Bo3sefem obe yacTu B kBagpar. PeluuB ypaBHeHwe,

i ONYYUM
x=Lx=1£+2
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CamocTtoaTeAbHana paboTa c
NOCAEAYIOLLEU NMPOBEPKOM

BAPUAHT 1

DrSta68=9 = |x 7

()%-)kZ)lx/xz—x—ZO =6x+1

W‘x;—?\/ﬁ=g/25—x2

BAPNAHT 2 3\%2:; llﬂm’
3 j)—i + m = 3,

_1,

2,

%\/%GfS-Wzﬂ.



AomMmallHee 3apaHHue

® Pewntb cnctemy ypaBHEeHUM

([ 6x +\/x+y_§
X+ y 6x 2’

xy—x—-y=9.

J\

PelwwinTte ypaBHeHUS:

\/x2 +x—2 -I—\/x2—4x+3 :\/2x2 —3x+1

\/x+8+2\/x+7 +\/x+1 x+7 4,
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