IIpoOjeMHBIH MOAYJb IO  TeMe:
«lloka3arejibHbIEC YpaBHEHUSA /|

HEePaABEHCTBA)

YuuTe/b BbICHICH KATETOPUU

aunest Ne 130 IHléaxoBa C.I'.
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Bbaok akryanuszanuu

O0606menne mnoHsTus creneHu. llokasatenpHas (QyHKUUA: CTENEHb C
UppaIlMOHATIbHBIM TIOKa3aTelieM, CBOMCTBA IMOKa3aTeabHOUW (QyHKIHMH. Pemienue
IIOKAa3aTeJIbHBIX YPAaBHEHUI U HEPABEHCTB.

JKCNePUMEHTAJBHBIN 0JIOK.

['padmyeckuii cnocol perieHus: TpaHCHEHACHTHBIX YPaBHEHUH.

IIpobaemHubIid 0J10K

[Ipocreiimme BUABI ITOKA3aTEIBHBIX YPAaBHEHUN W HEPABEHCTB, PELICHUE
3a1ad.

BJ1ok 00001meHNs

«/peBo» mpobOinemHoro wmoxnyns — «llokasaTenbHble  ypaBHEHUS U
HEPaBEHCTBA»

Teopernueckmnii 6;10K

IlokazatenbHass ¢yHkuuss U €€ cBoicTBa. I[loka3arenbHble YpaBHEHHS.
Iloka3aresnbHbIE HEPABEHCTBA.

baok npumenenust

Pemennn noka3aresbHbIX YPaBHEHUN U HEPABEHCTB

Baok omudok

OmubKM TpH NPUMEHEHHH CBOWCTB CTENEHM, OMNPENEICHUU 3HaKa Mpu
pEeLIEHNH HEPABEHCTB.

Baok yriyoJsenus

[TpousBoaHas mokazaTeabHON (DYHKIUU.

1. Baok akryanuzauuu

Jluoaxmuueckas yenv. NTOBTOPUTH OCHOBHBIE OMIOPHBIE MOHATHUS U CIIOCOObI
NeNCTBUS, HEOOXOIMMBIE JJIsl yCBOCHHSI HOBOTO Y4eOHOTO MaTepHuaia.

Obwee nonsimue cmeneHu.

1)  KopeHsb N-ii cTEneHu U ero CBOMCTRA.
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KopneM Nn-i1 creneHn W3 4duciia a Ha3bIBAETCS TAKOE YHWCIIO, N-S CTENEHD
KOTOpPOTO paBHa a. ApupMeTUUECKIUM KOpHEM N-U CTENEHU M3 YKCIia d Ha3bIBAIOT
HEOTPHUIIATEIBHOE YUCIIO, N-5 CTENIEHb KOTOPOTO paBHa a.

Jist J1'000T0 HAaTypaabHOTrO N, 1e)Ioro K M JIF0OBIX HEOTPHIIATEIBHBIX YUCEIT

a u b Bemosnnensr PaBCHCTBA:

1. Vab=%a Vb

2 -
V¥a="¥a(k > 0)
Va ="Va¥(k > 0)
Vak = (’{/E)k(ecmk*_:{],maa;ﬁ{]]

s mro0bIXx umcen a m b, takux, yro 0 < a < b, BeimonHsercs

HEPABEHCTBO Va< Vb

2)  UppamumoHanbHbIC YpaBHEHUS. YpaBHEHHs, B KOTOPBIX IOJ 3HAKOM

al

2(b+0)

e:‘| P
=

o o &~ W

KOPHS COJICPKUTCS MePEMEHHAs1, Ha3bIBAIOT UPPAIMOHATIBHBIMH.
Crenenb ¢ panuMoHaJIbHBIM ITOKa3aTeneM. Bam yke 3HAKOMO TIOHSITHE
CTEINEHHM YKCIIa C LEbIM MoKa3aTeneM. Beipaxenue a" onpeneneHo 1 Becex a u N,
kpoMe cirydasi =0 mpu N<0. HanoMHuUM CBOICTBa TaKUX CTEIIECHEN.
JInsg ar00bIX uucen @, b u JMOOBIX IENBIX YMced M W N CIpaBeIIUBbBI

paBEHCTBA:

m+n.
’

n

a™-a a™+a®=am™ "(a=+0)

=da

n n n a n ﬂn
(ab)® =a™-b ;(E) =b—n(b¢{]];
al=a;a’=1(a=0).
Ecoum>=n,toa™ >a"npua > 1lua™ <a"nmpu0 <a < 1,
Onpenenenne: Crenenpro umcna @ >0 ¢ panuMoHambHBIM IOKa3aTeNeM
, TIIe M — 1eoe 4ucio, a N — HarypansHoe (M > 1), HaspiBaeTcs umcIio

m
n

YVam.
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I[JIH JIFOOBIX pallMOHAJIBHBIX YHCCII I 1 S ¥ JIIOOBIX IOJIOXKUTEIBHBIX a U D

CIIpaBCJIMBbI paBCHCTBA.!

5 Tr+=

1. a -a* =a

a’ ~af =a"°

2
3. (arjs —q’s
4

(ab)" =a" - b"
a r ﬂr
5. (5) =%
6. ITycts I — panmonansHoe uncio u 0 < a < b. Torga

a” < b" npur =0,

a” = b" npur < 0.

7.  nsa nmo0bIX palMOHAIBHBIX YHCEN I U S W3 HEpaBeHCTBA 1 > §
CIIEZTyeT, 4TO

a”" =a*npua =1,

a”" <a*npul<a<l,

Ilokazamenvuas gyukyus.

dynkuus, s3aganHas  Qopmymoi y=a* (rme a>0, a#l), HaswbBaeTcs
noKa3aTelbHON (DYHKIMEH ¢ OCHOBAHHUEM a.

CdopmynrpyemM OCHOBHBIE CBOMCTBA TTOKa3aTEIbHON (DYHKITUU:

1. OO0usacTh onpeneneHus — MHOKECTBO R IeHCTBUTENbHBIX YUCEN.

2. OO6nactp 3HaueHUH — MHOXKECTBO R: Bcex MONOKUTEIHHBIX
JEHCTBUTEILHBIX YUCE.

3. [Tpu a>1 ¢dyHKuMs Bo3pacTaeT Ha BCel YMCIOBOM MpsiMoi; rpu 0<a<l

¢dyHk1us yopiBaeT Ha MHOXecTBe R.

4, [Ipn m0OBIX JEHCTBUTEIBHBIX 3HAYEHUSAX X W Y CHpaBEAJIUBbI
pPaBEHCTBA
X
] —
a*a¥ = a**V; == a*.
X x
a a
(ab)* = a*b*: (—) =—
b b*
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() = a=.

OTtu GopMyJibl Ha3bIBAIOT OCHOBHBIMU CBOMCTBAMHU CTEIIEHEM.

Pewenue noxazamenvbHvix ypasHeHull u HEPAGEeHCME.

1 VYpaBHenus. PaccMoTpuM mpocteiiliee IOKa3aTeIbHOE YpaBHEHUE
a*=b, rme a>0 wm a#l. OG6macts 3HaucHUM (QYHKIUH Y=a° — MHOXECTBO
MOJIOXKHUTEIbHBIX Yncen. [lostomy B ciydae b<O wim b=0 ypaBHeHue He mmeer
peIIECHUM.

[Mycts b>0. Oynkuus y=a" Ha mpomexyTke (-00;00) Bo3pacTaeT mpu a>1
(yosiBaeT npu 0<a<l) u mpuHMMAaeT BCe INOJIOKUTENbHbIE 3HaueHUs. [Ipumensis
Teopemy 0 kKopHe (mycTth ¢yHkims f Bo3pacTaer (niam yObIBaeT) Ha mpoMexyTke |,
qucio & — Joboe W3 3HadeHud, npuHUMaeMbix f Ha 3Tom mpomexytke. Torma
ypaBHenue f(X)=a uMeeT eIMHCTBEHHBIN KOPEHb B IPOMEXKYTKE |), moiydaeM , 94To
ypaBHEHHE TIPU JIOOOM TMOJOXKHUTEIBHOM &, OTIMYHOM oT 1, m b>0 wumeer
CIIMHCTBEHHBIH KOpeHb. J[J1s1 Toro 4to0bl ero HaiTh, Hajo D mpencTaBuTh B BHIC
b=a‘. OueBumHO, YTO C ABIAECTCS pEHNICHUEM ypaBHeHHs a4 = a’,

2 HepaBeHncTtBa u cucrembl ypaBHeHUMW. PemieHne mnpocTenmmx
TIOKA3aTeIbHBIX HEPABEHCTB OCHOBAHO Ha M3BECTHOM CBOMCTBE (DyHKIMHM Y=a*: oTa
dbyHkuus Bo3pacraer rnpu a>1 u yosiBaet npu 0<a<l.

2. JKCIEePUMEHTAIbHBIH 0JIOK

Jluoakmuueckasa yenv.: IlokazaTh MPEeMMyIIECTBO TpaUUECKOro crocoda
pelleHusl TPaHCUEHACHTHBIX YPaBHEHUH.

PaccMOTpYM  ypaBHEHHUS BHJA a®™ = f(x), tme @x) n flx) -
anreOpanvecKkre WIM TPAHCLEHAECHTHbIE (PYHKIMHM. YpPaBHEHHUS TAaKOro THUIA HE
MOTYT OBITh PEIICHbl HU OJAHUM K3 PACCMOTPEHHBIX MPUEMOB. JIpyrumMu ciioBamu,
C MOMOIIBI0 aIredpanvyecKux OIepaluii ypaBHEHUSI 3TOTO TUIA PEUINTh HENb3S.
Opnako rpapuyeckuM CHocoOOM HETPYJIHO HAWTH NPUOIMKEHHBIE PEIICHUS
YPaBHEHUM 3TOr0 BUA.

Paccmorpum npumep. Pemmnts ypasaenue: 271 = x + 1.

Pemenwue. [Toctpoum rpadux Gpynkuum: y = 2* 1 py =x + 1.
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X -2 -1 0 1 2 3 4 5
y 1 1 1 1 2 4 8 16
8 4 2

O)y=x+1lopux=0y=1ampux =—-1y =0,
Ha rpaduxe untaem aOGcruccsl IByX TOUek nepeceueHus rpadukoB. OquH

v 3
13 KopHel HaxoauTcsa B uaTepBane —1 < x < 0,5, MoxHo cuurars, 9to X; = — -

a X; = 3. Ilpu HalJeHHBIX 3HAYEHHUAX aAOCIUCC COOTBETCTBYIOLIHE OPAMHATHI
PaBHBI MEXTYy COOOH.
o 1
Jlns npsmoit: y; = ——-+1 = 1= 0,25.

ra]

i

—1_2—13_ 1
238

O - I S

JItst KpuBoOiA: Y, = 2 ~ 0,2969.

i
»|

Jlns mpsimoii: ¥, =3 +1 =4,

Jls kpupoii: y, = 2371 =22 =4,

I'paduyeckuii MeTon ouyeHb yA00€H B KauecTBE BCIIOMOTraTENIbHOTO
CpEIICTBAa, NPUMEHSEMOTO MNpU NPHUOIMKEHHOM PEIIEHUH TPAHCUEHIAEHTHBIX H
JIPYTUX YPaBHECHUM.

3nanue rpadukoB (yHKIUNA Y = a®™ y y = f(x) Hepenxo mo3BoAET
ONPENENNTh YNCIIO PELICHUIN YPaBHEHHUsI, KaK HAllpUMEP B PAaCCMOTPEHHOM BBILIE
ypaBHeHnn 2! = x+ 1, B KOTOPOM BCIEACTBUE MOHOTOHHOCTH (DyHKIIUI
y=2""1uy=x+1 gpyrux Touek mepecedeHuss ux rpaGUKOB HET, TaK KaK

MoKa3aTesibHasi PYHKIUS pacTeT ObICTpee, YeM JIMHEWHAsL.
y A

3. IIpo6siemublii 610K
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Jluoakmuyeckas yenv: NaTh ydallUMCsl MPEICTABIECHUE O B3aUMOCBA3U
METO/IOB PEIICHMs I10KAa3aTEIbHbIX YPAaBHEHHH W HEPABEHCTB C pELICHUEM
pa3IMYHBIX 3aj1a4.

PaccMOTpUM  HECKOJBKO MPUMEPOB MOKA3aTEIbHBIX YpaBHEHUH, T. €.
ypaBHEHUH, B KOTOPHIX HEU3BECTHOE COJEPKUTCS B MOKA3aTEIN CTETICHH.

Pemenne mokazaTeNbHBIX YpPaBHEHUM YACTO CBOAMUTCS K PEIICHUIO
YPaBHEHUS a*=a’, rue a>0, a#l, X — HemsBecTHOE. DTO YPaBHEHUE PEIIAETCA C
MOMOIIIbIO CBOMCTBA CTEMEHHW: CTENEHU C OJIMHAKOBBIM OcHOBaHueMm a>0, a#l
pPaBHBI TOJBKO TOTJA, KOTJA PaBHbI UX NTOKA3aTEIN.

PaccMOTpUM HECKOJIBKO MPUMEPOB:

e VYpaBHeHHUE BHUIA af® — 1,

1)  Pemmrts ypaBuenue. 3°°°* =1

Pemenue: 2Cos2x+ 1 = 0; Cos2x = —%;
2x = i§n+ 2k x = £ +km aek = 0; £1; £2; .

2) Peuth YpaBHEHHE.

2__
2x SX+6 — 1

Pemenue: [1o onpeneneHnto HyJa€BOro MoKa3aTessl CTENEHU UMEEM:

x2—bx+6=0orkynax, =2ux, = 3.

e VpaBHeHue Buga a° = a®.

z_3
1)  Pemwurs ypaBuenue. 3° 7 = /9.

F

7 = 2
Pemrenne: Tak xak V9 = 37, To X% —

X=-mn 7x* —bx—2 =0, orkyna

=] |t

2
Xlz_;HXE :1

2)  Pewmmuth ypaBHEHHE. V2¥e-2x-10 _ /33 4 \/128 — 1.

Pemenue: [Ipeobpasyem nmpaByro 4acTh:
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V33++4128—1=+v33+2V32-1=+32+2V32+41—-1=
(V32+1) —1=+32 =25

YpaBHEHHE IPUMET BHUJ:

¥:-zx—-10 s

2z =25x?-2x-10=5x*-2x—-15=0;x, = —3;%, = 5.

e VYpaBHeHue Buja a~ = b,
1) Pemmts ypaBHeHue. 37571 = 537%,
Pemenue: (2x—1)1g3 = (3 — x)lg5; 2x1g3 + xlgh = 31gb + 1g3;

. e 2lg5+1g3
x(21g3 +1gb) = 31gb +1g3; x = P

x—1
2) Pemmuth ypaBHEHHE. (;) - ==

Pemum sTo YPaBHCHHUC IBYMA CII0CO0aMHM:

3x—4
4

a)(x—1)(1g3 — 21g2) + i[Zng —1g3) = —lg2 + 1g3;
x(1g3 — 21g2) — 1g3 + 21g2 + 182 — §1g3 = —1g2 + %xlgS —1g3;
x(1g3 — 21g2 - 21g3) = 21g3 — 41g2; x(31g3 — 21g2) = 2 ($1g3 — 21g2),

oTKyga X = 2,

0 0) 1 a-tey O - () () -8

e VYpaBHEHHE BUZA
Aﬂlam}&k,ﬂI +Alamx+k1 +1":'1.2 amx+k2 4 ____|_Anamx+kn =M.

1) PemnTh ypaBHEHHE 23Vx 4 3.23Vx-1 = 20,

Pemenne: 23V 1(2+3) =200 23Vx1l—4. 23x1_22 3./x_3
Vx=1.x=1.
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2) PemuTh ypaBHEHUE

- 1 3 3
3275 4 3307 4 320 =454+ 22—+ 11—+ -
2 4 8

Pemenwne: IlpaBas yacTh ypaBHEHHs MpeACTaBIsieT cOO0N OeCKOHEYHO

yOBIBAIONIYIO T€OMETPUUECKYIO MPOTPECCHUI0; IEUCTBUTEIBHO,

3 1 91 91 1 3. 3 91 _ 91 1
22=+45-=—=-— == 11-+22-=—-+—=- T. e. 3HAMEHATEIb
4 2 2 a 4 8 a4 2
1
MPOTPeccHu q = —.
_1
a 2o
S = 11 =1—f= 91. Jlannoe ypaBHEHHE IPUMET BUI;

32x79(34 432+ 1) = 91; 3%°-91=91, omyma 32 °=1; 2x=9;
x=4,5,

e VpaBHeHue Buma A a’* + Aja*+ A, =

1) Pemnth ypaBHeHue 2* — 2 = 15- 272,

X—a

Pemrenne: 2 2 =y, otkyna 22 = y* u 2* = 8y~ cie10BaTenbHO, JAHHOE
ypaBHeHHue npumer Bux: 8y* — 2 = 15y,

wmm 8y° — 15y—2=0,uy, = —é; v, = 2.

X—3
- 1 o
a) 2z = — OT0 ypaBHEHHE HE HMEET penieHud B 00JacTu

I[CﬁCTBHTCJ]BHBIX YuUCCJ, TaK KaK IIOKa3aTcJIbHas (byHKI_[I/IH HE MOXET OBITh

OTPHULIATEIIBHOM.

—a2

0)2 = =2,0T1<y,ua}:—3=11/1x=5.

2) Pemmnts ypaBHenue 9 - 52%7% + 4 - 5872% = 3725

Pemenue: 9 - 524 + 4'5_: =13-25.

5_22{

Beenem o0o3HaueHue: 5** % =y, mocie 4ero ypaBHEHHE IPUMET BHII:

t—:ay+‘1";"=13-52 Wi 9y2 — 13- 52y 4+ 4- 5% = 0;
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1)

Yiz = = ) Vi=

e - =& 2 a2 —& - - - -
13-52+4169-5-144-5% 13574575 _ 5%(13-5) 5%3 5%4 (1&)2_
18 18 18 18 9 ’

52(13+5)
y.=—( . =5"

_ 10 _ 10 o
a) Lix—4 _ (?) , WIN px—2 =7 (kopeHb apupMETUIECKU), OTKyAa

(x—2)Igdb =1 —1g3;xlgh = 21gb —1g3 + 1;x, =2+ 11—1_g3.
g5

6) 5% * =52 2x—4=2;x, =3,

e Vpasuenue Buga Aga* + A azbz + A,b* =0,
Pemnts ypaBHenue 22571 — 5 - 6% + 32%+1 =,

Pemenue: 2 - 22% —5-2%-3% +3-3%% = ();

2

2- ()" -5-(3) +3=0,() =yi2y>—5y+3-0;y, =Ly, =

2

Pemenne moka3aTenbHBIX HEPaBEHCTB YAacTO CBOAWUTCA K PEHICHUIO
HepaBeHcTB 8°>a” i a°<a’. ITH HepaBEHCTBA PEMIAIOTCS C OMOLIBI0 CBOHCTBA
BO3pacTaHus WIM YyObIBaHUS T[OKa3aTeNbHOM (yHKUMU: AN BoO3pacTarolien
GyHKUMM OOJBIIEMY 3HAYEHUIO (DYHKIIMM COOTBETCTBYET OOJIbLIEE 3HAUCHHE
aprymMeHTa, a s yObIBaromiedl (QyHKIuM OOJbIIEeMy 3HAYCHUIO (YHKIUH
COOTBETCTBYET MEHbIIIEE 3HAUYCHUE apTyMEHTA.

PaccMOTpuM HECKOJIBKO MTPUMEPOB:

1)  Pemmuts HepaBencTBo 3 < 81.

Pemenue: 3anmimem HepaBeHCTBO B BHae 3* < 3% Tak kak 3 > 1, 10
Gyukuus ¥ = 3% sBusercs Bospacramomieil. [103TOMy pelIeHUSIMA HEpPaBEHCTBA

3% < 81 gpasgrorcs uncna x < 4.
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2)  Pemmth HEpaBEHCTBO G) > /8.

1% 2 13* 1N~
Pemenue: 3anuiieM HEPaBEHCTBO B BUJIC (E) = 2z ynn (5) = (5) . Tak

13\* 3
KaK Y = (5) - yObIBaromiast GyHKIUs, TO X < — >

3)  Pemmrth HEpaBEHCTBO 3** <9,

Pemenue: 3anuieM HepaBEeHCTBO B BHJIC 3%~ < 32 Tak kak 3 > 1, To
x? —x < 2,0otkymax® —x—2<0,—-1<x<2,

4)  Pemmrts HepaBeHncTBo 16% + 4% — 2 = 0

Pemrenne: O6o3nmaunm 4% = t, Torma moaydyuM KBaJpaTHOE HEPABCHCTBO
t? +t— 2 > 0. Dro HepaBeHCTBO BhIMoNHAeTc npu t < —2 u mpu t > 1. Tak xak
t = 4% 10 momyunm aBa HepaBenctBa 4% < —2, 4% > 1. IlepBoe HepaBEeHCTBO HE
umeer pemrenuii, Tak kak 4* > 0 mpu Bcex XeR. Bropoe HepaBeHCTBO MOKHO

sanucats B Buje 4% > 4% orkyma x > 0.

4, bJjiok 0000meHus.

Jluoakmuueckasa yenv: llomyuuTb 0000IIEHHOE TMPEACTABICHUE O
NpEeACTOSIEM O00beMe U CTPYKType HM3yYeHHS TPOOJEMHOr0  MOIYJIS
«Iloka3arenbHble ypaBHCHHsSI W HEPABEHCTBA»; OCO3HATh OOBEM «ypOXKasy,
KOTOPBIM TPEACTOUT coOpaTh C «JapeBay mpobieMHoro Moayis «lloka3arenbHbie
YpaBHECHUS U HEPABEHCTBa»

«/IlpeBo» maHHOTO MPOOIEMHOTO MOMYJIS YXOJIUT «KOPHSIMH» B TaKHE

dbyHIaMEHTAIbHBIC TTOHITHS aIreOphl, KaK YpaBHEHHUS U HEPaBEHCTBA.
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A,a* + A azbz + A,b* = 0

Onpenenenue
ypaBHEHUS U
HEpaBEHCTBA

ITonstue YpaBHCHUA
H HCpaBCHCTBA

S. Teopernuecknii 0JI0K.

Jluoakmuueckas yenb: OnpenenuTh MOKA3aTEIbHYI0  (QYHKIHIO C
OCHOBAaHHMEM a, M CBOMCTBa MOKa3aTeJbHOM (PyHKIMH. PaccMOTpeTh OCHOBHBIE
METO/IbI PEIICHUS MPOCTEHIIINX MTOKA3aTEIbHBIX YPAaBHEHNU U HEPABEHCTB.

[TokazaTenbHas GyHKUHUS.

®dynkuus, 3aganHas  Qopmynoi y=a* (rme a>0, a#l), Ha3eIBaeTCs
NoKa3aTelbHON (DYHKIMEH ¢ OCHOBAHHUEM a.

CdopmynrpyemM OCHOBHBIE CBOMCTBA MTOKa3aTEIbHON (DYHKITUU:

OO6nacTp onpeaesieHUs] — MHOKECTBO R JIeMCTBUTEIBbHBIX YUCEI.

1. O6nacTe 3HaUYCHMM — MHOXKECTBO R, BCeX MOJOXKUTEIbHBIX
JEHCTBUTEILHBIX YUCE.

2. [Tpu a>1 ¢dyHKuMs Bo3pacTaeT Ha BCcel YMCIOBOM mpsiMoil; mpu 0<a<l

¢byHk1us yopiBaeT Ha MHOXecTBe R.

3. Ilpu mr00ObIX JEHCTBUTENBHBIX 3HAYEHHMAX X K Y CIPaBEINBEI
paBeHCTBa
&
el —
a*a¥ = a“w"';?: a*.
i
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(ﬂb]x — axbx’ (E)x — i.
b

(a*)” =a™,

Otu GopMyIibl Ha3bIBAIOT OCHOBHBIMU CBOMCTBAMHU CTEIIEHEM.

Pewenue noxazamenvnvix ypagnenuii u HepageHcms.

1 VYpaBuenus. PaccmoTpuM mpocreiilee Mmoka3aTelbHOE YpaBHEHHE
a*=b, tme a>0 wm a#l. OOmacte 3Ha4eHmii QyHKIMU Y=a° — MHOMKECTBO
MOJIOXKHUTEIbHBIX Yncen. [lostomy B ciydae b<O wim b=0 ypaBHeHue He mmeer
peUIECHUM.

[Mycts b>0. Oynxuus y=a" Ha mpomexyTke (-00;00) Bo3pacTaeT mpu a>1
(yosiBaeT npu 0<a<l) u mpuUHMMAaeT BCe IMOJIOKUTENbHbIE 3HaueHUs. [Ipumensis
Teopemy o KopHe (mycth ¢yHkims f Bo3pacTaer (niam yObIBaeT) Ha MpoMexyTke |,
qucio & — JMoboe W3 3HadeHuid, npuHuMaeMbix f Ha 3Tom mpomexytke. Torma
ypaBHenue f(X)=a uMeeT eIMHCTBEHHBIN KOPEHb B IPOMEXKYTKE |), mosydaeM , 4To
ypaBHEHHE TIPU JTIOOOM TMOJOXKHUTEIBHOM &, OTIMYHOM oT 1, u b>0 wumeer
CIIMHCTBEHHBIH KOpeHb. J[J1s1 Toro 4ro0bl ero HaiTh, Hajo D mpencTaBuTh B BHIC

b=a‘. OueBuaHO, YTO C ABIAETCSA PEHICHUEM ypaBHeHHs a4 = a’,

o Vpauenus Buga a’ G —q,

Ha ocnoBanum OIMPCACICHUA HYJICBOTO IIOKA3aTC/isi CTCIICHW PCIICHHUCM

ypaBHeHus Buga a’ () =1 oyner: f(x) = 0. OueBugHO U OOPATHOE.

. —
';,'25111x+1- 3 _ 1

ITpumep:
Pemenue: 2sinx ++/3 = 0; sinx = —2_3; ¥ = (—1)“+1§+mt; n=0:+1:

e VpaBHenue Bujpa a* = a“,

JleBas W mpaBas 4acTH YypaBHEHHMS ° = a“ mnpuBeAeHBI K OIHOMY

OCHOBaHHUIO. B aTOM cnydae pemienuem Oyaer X = . JIeHCTBUTENBHO, pa3/ieinuB

X
il —
ypaBHenue a* = a“ wa a”, rue a® # 0, noayunm: == 1, um a*™* = 1, orkyna

caenyer,yto X —a = 0; x = a,
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OuesnaHo, uyto ypashenue a’® = a® papHocuwibHO ypasHeruio f(X) = a
1 00paTHO.

Wtak, ecnu cTeneHW paBHBI, TO TPH PaBHBIX OCHOBAaHUSIX B 00JIACTH
JEHCTBUTEITLHBIX YUCEIT TTOKA3aTENIHM CTETICHEeH TaK)Ke PaBHBI MEXTy COOOM.

[Ipumep: [0,1(6)]*~*¢- 0,25 = 54

— 5 x—16
Pemenme: 0,1(6) = —— =2=_1 (3) E: 6-9; 16°* =6-36;

90 90 6
66> =p6>16—x=3;x=13.

e VpasHenus Buga a* = b.

JleBast ¥ mpaBasi YaCTH ypaBHEHUs BHIAa A = D He MPUBOSTCS K OJHOMY
ocHoBauuto, npuueM & >0, a+*1ub = 0.

W3 paBeHCTBa MOJIOKUTEIBHBIX YUCEN CIEAYET PABEHCTBO MX JIOrapu(moB,
T. ¢. xlga = [gh, npuuem ypaBHEHHUSI paBHOCWIIbHBI: €CITH YUCIIA PABHbI, TO PABHBI
U UX JIOTapu(dMbl, U, HAOOOPOT, €CIIM JOrapu(PMbI IPU OJHOM U TOM K€ OCHOBAHUU
PaBHBI, TO PaBHBI U JJOrapu(MbI YHUCIIA.

lgh

U3 xlga = lgb cnenyer, uto X = e’

[pumep: 23*%2 = 5=

2\* 3 2
j) =1, otkyma x = 3

Z 2 z 2

Penrenwue: ZE(X_E) =5"3,8"2 =53 (J

e VYpaBHEHUE BHJIA
Aga™ Ko 4 A @™t 4 A, a™ e 4 A @™ = M

XapakTepHou 0COOEHHOCTHIO YpaBHEHUS BUJA:
Aya™ ko 4 A a™ 4 A, a™ e + .+ A @™ = M e
M,Ay, Ay, .. A, amu kyky, ..., k, - noCTOIHHBIE BETUYHUHBI, ABISECTCA HAIUYKE
OJIHOTO M TOTO k€ Kod(puiuenTa nepes X.

JInst perieHust 3TOro0 ypaBHEHHS BBIHECEM 3a CKOOKHM OOIIHMIA MHOYKHTENb
a™ **i e k, - naumensiiee u3 uncen kq; ky;ks; ... k,,. Tlocie 51oro ypaBHCHHE
mpumer Bum: @ Ri(AgafeTRi + A afr TR 4+ Ak R 4+ A afnTR) = M,

Bripakenue, crosiiee B CKOOKaxX ypaBHEHHS, SIBISETCS MOCTOSHHOW BEIMYMHOMN;
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o0o3HauMM 3Ty BenuuyuHy OykBoi N, Torma ypaBHEHHE TNpPUMET BUI:
M

amx+kg

mx+k;

N =M, orxyna umeem pu N # 0: a

S

Mpumep: 4°* — 372 = 3777 — 2471

Pemenme: 2% 4 24%1 = 32%%; 4 3%, 24124 1) =32 (3 + 1)

1 2 3 E: Zx—7
24%-1.3 = 37%73. 22: pd4x—3 _ 32 4 2¥, 320 (3) =1, 2x—>=0;

3
3
X = -
4
e Vpasuenue Buga Aqa** + A, a*+ A, =0
Vpasuenue Buna A,a’* + A, a* + A, = 0 yacTo Ha3BIBAIOT TPEXUICHHBIMU
N0Ka3aTeabHBIMH yYPAaBHCHHUSIMH. Y PaBHEHHE C IOMOIIBIO MMOACTAHOBKH a* = ¥
oOpamaercss B 00bIYHOE KBajgpaTHoe ypasHeHume: A,y> + A;y+ A, = 0. Pemus
nocJyeHee, HaijieM KOpHHA Vy U V5.
[Tocne aToTO pelIeHns ypaBHEHUS CBOAUTCS K PEIICHUIO CICTYIOIINX IBYX
ypaBHenuii: 1) a* =y, u 2) a* = v,. Eciu ognoBpemenno y; =0 u ¥y, =0, 10
ypaBHEHUE HE UMEET PelICHUM.

=29

Mpumep: 371 + l—i

3

Pemenne: 3-3%*—29-3*+18=0; 3* =y, 3y?— 29y + 18=0, xopHn
2
ATOTO ypaBHEHUS OyIyT: Vi = JHY = 9.

x _ 2. _ Cip? oy — 42
a) 3 —3,x£g3—1g2 E‘gg’xl_xgz

0)3*=9;x, = 2,
e Vpasuenue Buga Aga* + A,azbz + A,b* = 0.

X X
Bce unensr ypaBuenus Buna Apa® + A;azbz + A, b* = 0 comepxkar pasHbie

OCHOBAaHHA, HO B IMPOU3BCACHHUC OCHOBAHHA BXOAAT B CTCIICHAX C IMOKA3aTCIIsIMU

CTeNeHEN BABOC MCHBIIIMMHU, YEM I10KA3aTCIIN CTeIeHEeH npyu a u b.
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&£ X
VYpasuenne Aga* + Ajazbz + A,b* = 0. nerko nmpuUBOIUTCS K ypaBHEHUIO

Aga** + Aja*+ A, = 0. JleHcTBUTENBHO, pa3jeiuB ypaBHeHme Ha b* # 0,

£

noayunM: A, G)x + 4, E)E + 4, =0.

YpaBHEHHE COBMamaeT ¢ ypaBHeHueM A,a’* + A,a* + A, = 0 u cBoguTcs
y 0 1 2

x

K KBaJApaTHOMY ypaBHeHUIO. llycTh (E)z =Y, TOrJAa ypaBHEHHWE NPUMET BUJ:

Agy*+ A, v+ A, = 0. Pemu 510 ypaBHeHHWe, HalimeM Y; M .. Ilocme wero

OyJieM UMETh: a) G)E =y, u0) G) =¥,.

Ecimu y; = 0 ny, = 0 ogHOBpeMEHHO, TO ypaBHEHHE HE HMEET PEIICHUS.

b

2 HepaBenctBa wu cucteMbl ypaBHeHUW. Pemienne mnpocTtenmmx
T0Ka3aTebHbIX HEPABEHCTB OCHOBAHO Ha M3BECTHOM CBOMCTBE (DYHKIMHU Y=a*: 3Ta

(dyHKkuus Bo3pacraet npu a>1 u yosiBaet npu 0<a<l.
[Ipumep: Pemum nepasenctso 0,5773% < 4,

Pemenue: Ilone3ysce Tem, uro 0,572 =4, mnepemumeMm 3agaHHOE
HepaBeHcTBo B Buae 0,5773* < 0,572, TlokaszatenbHas Qynkuus y = x>
yobiBaeT (ocHoBanue 0,5 wmenbme 1). IlosTomy naHHOe HEpPaBEHCTBO

PaBHOCUIBHO HEpaBeHCTBY 7 — 3X => —2, orkyna X < 3. Otset: (—o0; 3).

2. Biaok ommnooK.

Jluoakmuueckas  yenv:  IIpOKOMMEHTHpPOBATH  THIHUYHBIC  OIIHUOKH,
BO3HUKAIOIIME TIPU PEIICHUHU 3a]1a4; 3HaTh MMPUYUHBI U CIIOCOOBI UX UCIIPABIICHHUS;
BJIaJICTh IIPHEMaMM CAMOKOHTPOJISI IIPH PEIICHUH 3a]1ad.

1) [Ipu pernieHny MoOKa3aTeNbHBIX YPABHEHUM M HEPABEHCTB ydalllUecs

IIyTal0 CBOMCTBA CTEIIEHU

Hamnpumep: B ypaBHeHmu V2%-4/3* =36 OHM TIOJararT, YTO

J(2-3)*** = 62 Bepno Oyzer 4/ (2 - 3)* = 67,

2)  Ilpu perieHrH HEPaBEHCTB BOSHUKAIOT OIMIMOKK B 3HAKaX
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Hanpumep: B ypasuenuu 0,5°* < 4 onu monararor, uto 5x < —2. Bepno
oyzmer 5x > —2 (1.x. ¥ = 0,5% yOriBaer).

6. Biok npuMeHeHusl.

Juoaxmuueckasn yenv: lloka3zaTh adropuT™M MPUMEHEHUS MaTepHalia U3
TEOPETUIECKOTr0o OJIOKa Ha MPAKTUKE, YMCHHE PEIlaTh pa3InyHbIC 3aa4H.

OcHOBHEBIE TUIIBI 3a7a4.

e Pemmts ypasHenue 2% ~3 - 5% =3 = 0,01 (10*1)3

Pemenne: (2-5)% 2 =1072-10%3,10* 2 = 10%> x> -3 =3x—5
Otser: X = 1lum x = 2,

YnpaxHeHus

(%) =128

0,125

2) (5xz+x—2)3_x -1
3) 0 5x2—9x+1?,5 _ 92
r M"E

4) 1. g3x-1 — 727

27
e Pemurs ypaBHenne 2 - 371 —3¥72 = 5%72 4 4. 5%1

Penienue: 3*¥72(2-3—-1)=5%3(5+4), 5.3%2 — 5x3.32
x—4 _ px—4 E_ Ex_ql_ Eﬂ
s o (- )

Otser: x = 4,

YupaxxHeHus

3) 3 _3¥ =27

4) 2% —-2*"*=15

5)  2xT+x-6 _ pxt+x-9 _ gg

6) 3*1+3%2+4+3%3%=3159

e Pemmrs ypaBHeHHe 8% — 4%705 — 2% 1+ 2 = (

Pemenne: 23% —27%*1 — 2% 4+ 2 =0, 23*—2-22* -2 + 2= 0. Ilyctp
2* =1t t>0. Torma

2 =2t —t+2=0,t2(t—-2)—(t—-2)=0
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(t—2)(t—1)(t+1)=0

t=2
t=1
t=-1
Hcxonnoe ypaBHEHHE PAaBHOCUIIBHO COBOKYITHOCTH JIBYX YPaBHEHMI:
2% =12
2% =1

OtBer: X = 1w x = 0,
YnpaxHeHus

1) 4:—5-4r+4=0

2) 4¥—10-2¥1 =24

3) 514 5¥tl =250

4)  9¥1_36-3* " +3=0

e Pewwnts ypasHenne 517 — 517" = 24

Pemenne: Mmeem: 5 - 5% — % = 24 Tlycts 5%° = t. Torma
5
bt—— =24
t
Otciona 5t*—24t—5=0,t=5wmt = —é. Ciie1oBaTeIbHO, UCXOIHOE

2
ypaBHEHHUE PABHOCHIBHO TakoMy: 5* =5
Otser: x = Ly x = —1,

YpaBHeHHne

1) 5% -24=2

2) 2%tx _pix_ 1§

3) 101+ — 101" =99
4)  2*+8-27% =165

l)vx2+3x+4

1 YWx+4
e PemnTs HEPABEHCTBO (E) > (E

Pemenue: JlanHO€ HEPABEHCTBO PABHOCUIILHO TAKOMY:

Vx+4 <+x?+3x+ 4.
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Orcrona

{x—|—4~=:: 2 +3x+ 4, {xg +2x >0, [x;}_ﬂz’
x+4=0; x = —4; x}—"-l:

Orser: [-4; -2) U (0; o),

YnpaxHeHus

+1

1) 2rez4
2)  16%>0,125
3)  (0,3)7= < (0,3)7=

x+5

4) 6xz—s =1

7. Bbaok yriy0Jienus.

Jluoakmuueckasa yenb: YMETh HAXOIUTh TMPOU3BOJHYIO TOKa3aTeIbHOM
(GyHKUIHU.

Teopema 1. ®@yuknus e* muddepeHnupyemMa B KakIOH TOUYKE 00IacTH
onpenencuus, u (e¥) = e*.

[Ipumep: Haiinem npoussoanyio GyHKmun y = e>*

Pemrenne: (e%)/ = 3% - (5x) = 55~

Onpenenenne. HarypansabiM storapudmom (odo3Havaetcs In) HaspiBaeTcs
norapudmM 1o ocHoBaHuIo €: Inx = log,X.

Teopema 2. IlokasarenpHas GyHKIms Y=a* nuddepeHuupyeMa B Kaxmoi
Touke obJactu onpeneinenus, u (a*)/ = a*Ina.

[Ipumep: Haiinem npousBoausie GyHkuuii y = 2% uy = b73%,

Pemrenne: (2%) = 2¥In2; (573%)/ = (=3)- 573*nb.

Teopema 3. IlepBooOpasuoit aast Gyukiuu y=a* Ha R sBisercs QyHKIMs

Y=g
[Tpumep: Haitnute nepBoobpaszubie it PyHKITU:
a) f(x) = 5*
0)g(x)=4-2%
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B) h(x) = 4e3* —10-0,6%
Pemenue:
a) F() == +C

4

6)G(x) =22 +C

By H(x) = 23— 10- 25 4 ¢,

3 In0,&
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