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OTOT naparpad MOCBAIIEeH MOKa3aTeJIbHbIM YPaBHEHHUAM, T. €. ypaBHe-
HHUAM, B KOTOPHIX IIepeMeHHas COAEPXKUTCA B NIOKa3aTeJe CTEIIEHU HEKO-
TOPOro YHUCJIa WIH ajireb6pandecKoro BhIpaXkKeHHA.

OCHOBHBIMH MEeTOAAMH pellleHUs MOKa3aTeJbHBIX YypPaBHEHUH SBJIAIOT-
c METOABI IPYNIIUPOBKH, pa3/IoXKeHHUA Ha MHOXHUTEJIH M 3aMeHHI Iepe-
MEHHOH.

PereHue 60BIIMHCTBA NMOKa3aTe/NbHBIX YPaBHEHHH MOCJIe HEKOTOPBIX
npeobpa3oBaHUi CBOAUTCA K PEHIEHHIO OFHOTO MW HECKOJbKHUX IIPOCTEH-
LIMX [OKa3aTelbHbIX ypaBHeHHit Buaa a’ *) = b, koropoe, eciu b spnseTcs
CTeNeHbIO YHCJa a, T.e. b =a, paBHOCWIbHO ypaBHeHHIO f(x) =c, a B
IIPOTMBHOM CJIy4yae — ypaBHeHHUIO f(x) =log,b. K nmpocTeiivm nokasa-
TeJIbHBIM YPaBHEHHAM MOXXHO OTHEeCTH U ypaBHeHue Buza a/ ™) = q3™
(a>0; a# 1), koTopoe paBHOCWIbHO YpaBHeHMIO f (x) = g(x). 3ameTHM,
yTO mepexoA oT ypaBHeHuA a’/®) = a8™) k paBHOCWIBHOMY eMy ypaBHe-
HUIO f(x) = g(x) MoxeT 6BITh 0OBACHEH Pa3IMYHBIMH CIIOCO6aMHU: UCXOAA
M3 CBOMCTB MMOKa3aTeJbHOW QYHKIMH C OCHOBAaHHEM A WIH Jorapu$pmu-
poBaHueM obeux yacTeit ypaBHeHHUs (110 cBoMCTBaM JiorapupMHUIecKoit

OYHKITUH).

1. Anre6panyeckue npeo6pasoBaHusA
YpasneHus, HenocpedcmMa8eHHO c800UMble K NpOCMeliuuMm

IIpumep 1. Pemiute ypaBHeHUE

6x2 3-15

2-15 — gl2-12x*
Pellienue.
6x2 .612-12x _ 9-15 4-15,
6x +12-12x _ =15,
x?+12-12x = —15;
x1=3; X9=0.

Omeaem: 3; 9.

Buinecenue obuwezo mMHomcumens
OTOT MeTo/J MPUMEHAIOT IIPH pellleHH YpaBHEHHM BHJa
p-af® +q.-af @ 4r=0




[image: image2.png]H CBOZUMBIX K HUM. [locjie BhIHECEHHUS OOIIEro MHOXXHTEJS NMPUXOAUM
K ypaBHEHHIO af ™) (p+q- a®) +r=0, OTKYyZAa
af @) — _;b.
p+q-a

[Ipy oTcyTcTBUM apHdMeTHYECKHMX OLIMOOK mpaBasd 4acTb IOCJEAHEro
ypaBHEHHUsA, KaK IIPaBWIO, ABJAETCA CTeNeHbio YHUcaa a. Pasymeercs,
BO3MOXXHBI M IDyTHE THUIIbI YpPaBHEHHH. PacCCMOTpHM NPHMEPHI.

ipumep 2. Pemmre ypaBHeHHe 7*12 +4.7*t1=539,
Pemtenne. BriHeceM oOIIMI MHOXXHTEJb H BBINOJHHUM ITpeobpa3oBa-
HMA:
7°*t1(7 + 4) = 539;
11-7**! = 539;
7*+1 = 49;
7+ — 72,
x+1=2;
x=1.

Omeem: 1.

Ipynnupoeka u pasnoxiceHue Ha MHOXCUMeNU

OcHOBHasA HJes pellleHHA 3aJad 3TOro THIIa OTpakeHa B Ha3BaHUM:
1ocJie TPYIIIMHPOBKY M BBIHECEHHUA OOIIMX MHOXKUTeJIel TaKie ypaBHEHUSA
00bIMHO yZaeTcs NMpuBecTH K BUAY f(x) - g(x) =0, a nocyieaHee ypaBHe-
HHe — K OJHOMY WIM ABYM MPOCTEHMIINM IOKa3aTe/JbHbIM YPaBHEHHUAM.
Takie ypaBHEHHA CXOXKH C ypPaBHEHHAMH IpeAbIAYIIEro THIIa, HO TpebyIoT
bonpliero yuMciaa AeMcTBUH. B kadyecTBe nmepBOro nmpuMepa pacCMOTPHUM
pellleHHe 3aAa4YM 9 yacTH I BBoAHOM AHMAarHOCTHYECKOH paboTHI.

[Ipumep 3. PelinTe ypaBHEHUE
x-2+3=3-2"+x.

Pemtenue. IlepeHeceM BhIpakeHHe U3 IPABOM YaCTH YPaBHEHHUA B Jie-
ByI0O U CTpynIMpyeM ciaraemebie: (x-2* — 3-2%) — (x — 3) = 0. BelHeceM
obmuit MHOXHUTeENb: 2*(x — 3) — (x — 3) = 0. Eme pa3 BbIHeceM 06Ut
x—3=0, x=3,

Y, 3HA4uT,
2*—1=0, "

MHOXHTeNB: (x —3)(2¥ — 1) =0, oTkyza x=0

Omeem: 3; O.
[Ipumep 4. Pemnre ypaBHeHHue x -3 —3x+3/x — /x-37¥=0.




[image: image3.png]Pelienue.

x3*-3x4+3/x—V/x37=0 & x(37*-3)—V/x(37*¥-3)=0 &

x 20, x 20,
= (37 =-3)(x—-vVx)=0 & 37*-3=0, 37*=3 o
x—+/x=0 Vx=x
fx?O,
Fx:—l, [x=0,
& =
=0, x=1.
{ x=1

Omeem: O; 1.

2. 3aMeHa nepeMeHHOM

BONBUIMHCTBO NMOKa3aTeNbHbIX YPaBHEHHH, B KOTOPBIX HCIOMb3YeTCs
3aMeHa llepeMeHHON, CBOAUTCA MOCJIe 3TOH 3aMeHbI K KBa[paTHOMY ypaB
HeHMI0. Haiisi KOpHHU 3TOr0 YpaBHEHHUSI U BBIIIOJIHUB 0OpaTHYIO 3aMeHy
IOJy4aloT OAHO WIM ABa MPOCTEHMIINX MOKa3aTeJbHbIX YpaBHEeHHA. Tak
ypaBHeHue a-[** +b-1* +c=0 cBoaUTCcA K KBaZPaTHOMY YPaBHEHHIO 3a
MeHoM y =1*, y > 0. [Ina pellleHUsA OAHOPOAHOTO YpaBHEHHUA BH/A

p-a®+q-(@a)*+r-b*>* =0
Hy»HO 06e ero 4acTH pa3aeuTh Ha b2* (3aMeTHM, 4TO 110 CBOMCTBY IOKa:
3aTeJbHOM QyHKUMHU b? # 0 HU IpH KakuX x). [Toc/ie AeseHHsA MONYIUTCS

ypaBHEHHE
a\# a\*

X
KOTOpO€ 3aMEHOH Y = (%) , ¥ >0, CBOAUTCA K KBaZApaTHOMY YPaBHEHHK
OTHOCHUTEJIBHO Y.
IIpumep 1. Pemiurte ypaBHEHHUE
32+ _26-3* -9 =0.
Pemenne. 3-3* —26-3*-9=0.
[ycts 3* =y, y > 0. Toraa
2 y =9
3_}’ — 26_}’ -9 = 0, 1
L= — — = = =9,
{y>0 y="3 S r=2
y>0




[image: image4.png]CnenaeM obpaTHyIo 3aMeHY: 3* =9 & x=2.
Omeem: 2.
[Ipumep 2. Pemurte ypaBHEHUE

4¥/* —5.4* 44 =0,
Penrenue. 3anuiieM JaHHOE YPaBHEHHE B BUAE
4'/*)*—5-4"* 14 =0.

[lycTp t = 41/x YpaBHeHHe NpuUMeT BUA t2 — 5t +4 =0, oTkyaa t = 1 160
t = 4. Czenaem obpaTHyio 3aMeHy: 4!/* =4, otkyaa x =1, 6o 4V/* =1,
ITociiefHee ypaBHEHHE HE UMEET KOPHEIA.

Omeem: 1.

B kadecTBe cieAyollero npumMepa paccMoTpuMm 3azady 10 yactu I
BBOZHOM JMAarHOCTHYECKON paboTHI.

IIpuMmep 3. PemnTe ypaBHeHHe 45"X 4 2°728inx — 18
Pemenue. IepenuiiieM JaHHOE YpPaBHEHHE B BHJE

4sinx +25 . 2—25inx —~18 =0,

oTKyza 4°"% 4 32.475nx _ 18 =0 [MockonbKy 45" > (), MO>XHO YMHOXHTb
obe yacTu Noc/IieJHEro ypaBHEHHUA Ha 4™, MMOC/Ie Yero Mojay4uM ypaBHe-
HHe (457%)2 —18-4%"% 4 32=0. [TycTb t = 4""*. YpaBHeHHe NIPUMET BUA
t> — 18t +32=0, oTkyza t = 2 1m60 t = 16. Caenaem o6paTHYIO 3aMeHYy:
45"% = 2. OTKyAa Sinx = % ux=(-D"- % + 7tn, n € Z, mubo 4" = 16,
OTKyZa Sin X = 2, YTO HEBO3MOXXHO.

Omeem: x=(—1)"- % + tn, n€Z.

IIpumep 4. Peniute ypaBHeHUe

\/5+\/_ \/5 " =10.

X
PemeHne. YMHOXHUM 06e 4acTH YpaBHEHHA Ha (\/ S5+ 24) . [Toiy-

qUM (\/5+ \/ﬁ)zx +1= 10(\/5 + \/2_4)x. CaenaeM 3aMeHy NepeMeH-
HOM. [TycTb (\/5 + \/ﬂ)x =y, y>0. Torga

2 i —
~10y+1=0, =544/ =5+ /24,
{y y {y 5+ /24, y

y=>0 y>0 y=5-v24.





[image: image5.png]ObpaTHas 3aMeHa

\/5+v24 x=5+v24, [x:_Z,
—
,— x=-2.
\/5+ 5+J_

Omeem: —2; 2.

IIpumep 5. Peuiute ypaBHeHUE
32x+1 -5 .6x +22x+1 = 0.

Pemenue. 3%t —5.6* 422t =0 & 3.3% —-5.3%.2¥42.2% =0,
Pa3zzenum obe YyacTH ypaBHeHHUA Ha 22*:

(3)" s (3) 2=

X
[TycTh (%) =y, y >0. YpaBHeHue npumeT BuA 3y — 5y +2=0, oTKyaa

Y= % ; Y, =1. BepHemc K IpexxHer nepeMeHHOM:

(3 _2
(2) 3 [x=—1,
L’
1

(g)" x=0.
|\ 2

Omeem: —1; 0.

3. OT60p KOpHel B NOKa3aTeJIbHbIX yPaBHEHUAX

MHorzAa BCTpevyaroTcsl KOMOMHHUPOBAHHEIE YPaBHEHHUSA, B KOTOPHIX He-
HU3BECTHAA COAEPXKUTCS He TOJbKO B IIOKa3aTejle CTelleHH, HO U B 3HaMe-
HaTesle ApobOu WM MOA 3HAKOM KOPHA YeTHOH CTelneHH. B mpocTeHux
cJly4asx 3TO He BJMAET CyllleCTBEHHBIM 06pa3oM Ha ypOBeHb CJIOXKHO-
CTH 3aJlaHMA, HO NMPHUBOAMT K HeOOXOAMMOCTH BBOZA AOIOJTHHUTENbHBIX
orpaHu4YeHHi (YCJIOBHA HEpaBEHCTBA HY/IIO 3HaMeHaTesA Apobu, ycIoBUA
HEOTPHIIATEeJIbHOCTH MOAKOPEHHOTO BHIPAXKEHHUA AJIS1 KOPHA YETHOU CTe-
neH’). B aTHX CIyyasx cyiefyeT NMPOSBIATh BHUMaHHE U OCTOPOXXHOCTD:
BeJlb YAaCThb Hal/IeHHbIX KODHEH MOXeT He YAOBJIETBOPATh yKa3aHHBIM
orpaHnyeHussM. Takve kOpHH OyZyT NMOCTOPOHHHMHM, BKJIIOYEHHE HX B
OTBeT ABJAETCSA rpyboii MaTeMaTH4YeCKOM omMnbKoi, U pelieHue He Oyzer
3aCYMTaHO.
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Iipumep 1. Pemmure ypasHenue (25 —4-2%).
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| 2 —4.2% =0,

9 2
- >
3~ X = 0,

9 2_
37X =0

Omegem: —1,5; —1; 1,5.
[pumep 2. Pemure ypaBHeHHe |[4* — 2| =4**1 -3,
Pemenue. Ilycth 4=y, y >0. Torga

{y>Q

—
ly—2|=4y-3

A

i , , x2=x+2,
+
2% = 9¥*2, 3
9 x| < 3,
x2< 2 PN &
4,
x—§
2_ 9 2
X =3 3
=73
C(x=-1,x=2; e 15
x| < 1,5; T
=4 =4 = -1,
x=1,5, 15
x =1,5.
| x=—1,5 -
[y >0, y33
4v -3 =2 0, T &
B y=l & y=1.
Yy—2=4y-3, 3’
| ly—-2=3-4y y=1

BepHeMcA K NpexkHeH nepeMeHHoOH: 4 =1 & x=0.

Omeaem: 0.

4. IlIlpuMeHeHHE CBOMCTB PYHKIIUH

HekoTopble ypaBHeHHsA, B TOM YHCJIe M TOKa3aTeJlbHble, He MOTYT GBITh
pellleHbl CTAHAAPTHBIMU METOAAMM, U3JI0KEeHHBIMH Bhillle. B TakuXx CIyda-
fIX YaCTO IIPUXOAMUTCA UCTIONB30BaTh TaKHe CBOMCTBA QYHKIIHIA, KaK MOHO-
TOHHOCTb ¥ OrPaHH4YEHHOCTb.

IIpumep 1. Pemmre ypaBHeHue 3*~1 45*"1=34,

Pemenne. ®ynxmma f(x) =3*"1+ 5! pospacTaer Ha R. 3HayeHue

GYHKIIMH B TOYKe X =3

CneaoBaTe/NbHO, X = 3 — € JUHCTBEHHBIA KOPEHb.

Omaeem: 3.

f(3) =3%2+5% =234




[image: image7.png]IIpumep 2. PemuTe ypaBHeHUe 4* + 5% =9*%,

PemieHHe. JIOBOJIBHO JIETKO 3aMETHUTh, UTO X = 1 — KOpEeHb ypaBHe-
HuA. [TonnpobyeM foka3aTh, UTO APYTUX KOpPHEH HeT. JIjA AoKa3aTeJIbCTBa
HCIIOJIb3yeM CBOMCTBO MOHOTOHHOCTH ITOKa3aTeJbHOM QYyHKUMU. Pa3ze-
auM obe yacTH ypaBHEHHA Ha 9*:

4 X 5 X .
(5) +(3) =1
4 X 5 X

OyHKIMA y(x) = (5) + (5) MOHOTOHHO y6hIBaeT (Kak cymMMa ABYX MO-
HOTOHHO YyObIBarOIIUX QYHKIIHMM), O3TOMY KaXKJOe CBOe 3HadeHHe OHa
IIpUHUMaeT poBHO oauH pa3. [TockonbKy y(1) =1, To x =1 — egUHCTBEH-

X X
HbIM KOpeHb YpaBHEHMA (g) + (g) =1, a 3Ha4YUT, U JAHHOI'O YpaBHe-
HUA.

Omeem: 2.

Mpumep 3. Pemure ypasHenue 2° 1+ |x| =2.

PemeHue. Jlaxxe eyin 66 B ypaBHEHMM He ObUIO 3Haka MOZYJA,
PEeLINTh ero CTaHAapTHBIM obpa3oM 6bUIO0 6B HEBO3MOXHO. ITOCKOJIBKY
x2+1>1 (u, 3Haumr, 2 *1>2), a |x| >0 IIpY BceX 3HaYEeHUAX llepeMeH-
HOH, ITOJIYYHUM, 4YTO JieBas YaCTh YPaBHEHHUA HEe MeHbllIe 2. 3HaK paBeHCTBa
BO3MOXKEH, TOJIBKO €CJIH KaKJ0oe U3 CJlaraeMbIX JIeBOH 4aCTU MPHHUMAeT
CBOe HaHMeHblllee 3HaYyeHHe, OTKyAa

2x2+1 — 2,
x| =0

& x=0.

Omaeem: O.




