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1. BBeaenme.

[Tpu n3yueHuu MPOIECCOB peaTbHOr0 MHUpa (OMOIOTHYECKUX, XHMUUYECKUX, (PU3NIECKUX, IKOHO-
MUYECKHX U MHOTHX JIPYTHX) MBI TOCTOSIHHO BCTPEUAEMCS C XapaKTEPU3YIOIMMU UX BEIUYUHAMM,
MEHSIOIIMMUCS B TEUEHHUE pacCMaTpUBaeMbIxX mpoiieccoB. [Ipu 3TomM yacTo ObIBaeT, YTO U3MEHEHHE
OJIHOW BEJIMYMHBI SIBJIACTCS IPUUYUHON U3MEHEHHUS IPYTroi. B3auMOCBs3aHHbBIE U3MEHEHUS YHCIIOBBIX
XapaKTEPUCTUK PacCMaTPUBAEMBIX BEJTUYMH IMPUBOJIAT K X (PYHKIIMOHAIHHOM 3aBUCHUMOCTH B COOT-
BETCTBYIOIIMX MAaTEeMaTHYECKUX MOJCISIX. A MaTeMaTHYeCKOW MOJIEIBIO JIFDOOro Ipolecca siBis-
€TCs, KAK MUHUMYM, HEKO€ YPaBHECHHE WJIM HEPABEHCTBO.

He Bcsikoe ypaBHeHHE (HEpABEHCTBO) B pe3yJIbTaTe MpeoOpa3oBaHU MOKET OBITh CBEJICHO K ypaB-
HEHUIO (HEpaBEHCTBY) TOTO WJIM MHOTO CTAHJAPTHOTO BUJIA, JIJISI KOTOPOTO CYIIECTBYET M3BECTHBIN
AITOPUTM pelIeHUs. B Takux cilyyasx MHOrJa OKAa3bIBAECTCS IOJIE3HBIM MCIIOIB30BATh JPYIUE Me-
TOJIBI pEIICHHUSI, KOTOPBIE U OYAYT paCCMOTPEHBI B JaHHOM paboTe.

L{enpro TaHHOM pabOTHI SBISETCS O3HAKOMIICHUE C BO3MOXHOCTBIO UCTIOJB30BaHUSI MOHOTOHHO-

CTH (PYHKLIHHU JUIS PEIICHUS] HECTAHIAPTHBIX YPAaBHEHUH.
3amayu uCciIenoBaHUs:

® TI03HAKOMUTHCS C MOHATUEM MOHOTOHHOCTH (DYHKITMU U €€ CBOMCTBAMU;

® paccMOTPETh U MPUMEHUTH Ha MPAKTUKE CBOICTBA MOHOTOHHOCTU (YHKIIMH MPH PEIICHUN
YPaBHEHUH;

® [0Ka3aTh CIy4ail BO3MOKHOT'O HEBEPHOTO MPUMEHEHUSI MOHOTOHHOCTH (DYHKITHH C pacCMOT-
PEHHEM BEPHOIO PELICHHUS.

OOBEKTOM UCCIEIOBAHMS SBISIOTCS YPAaBHEHUSI, HE MOIAIONINECS PEIICHUIO C TTOMOIIBIO CTaH-
JIAPTHBIX METOJOB, WU OTIIMYAOLIMECS TPOMO3JIKOCTBIO CTAHAAPTHOTO PELICHUS.

CyOBeKTOM HCCIIeIOBAaHUS SBIISIOTCS CBOWCTBA MOHOTOHHOCTH (DYHKITUH, TPUMEHSEMbIE TIPU pe-
LICHUU TaKUX YPABHEHMIA.

l'umore3a nccnenoBaHusl OCHOBaHA HA TOM, YTO BEPHOE MCIOJIB30BaHUE MOHOTOHHOCTH (DyHKIIMH
SIBJISIETCS] XOPOILMM [TOMOIIIHUKOM JIJIsl PEIICHUS] HECTAaHAAPTHBIX YPABHEHUH.

B pabote npumMeHsIIHCh aHATUTUYECKUN U CPAaBHUTEIBHBIA METOIbI UCCIICIOBAHMS.

AKTYalnbHOCTh U MPAKTUYECKAsl 3HAUUMOCTH PabOThI 3aKIIFOYAETCSl B TOM, YTO HE BCET/a MpHU pe-
IIEHUU CJIOXKHBIX 3a7a4 UMEETCS] BO3MOKHOCTh MPUMEHEHHSI CTAaHAAPTHBIX CIIOCOOOB, a, ClieJI0Ba-
TEIBHO, TPEOYETCs BIaICHUE U HECTAHIAPTHBIMU MeToAaMu. OTHAKO MPUMEHSITh UX HYXKHO OYCHb
BHHUMATEIbHO, YTOOBI H30€KaTh BO3MOKHEIX OIIHOOK.



2. OcHOBHAfl 4aCTh.
2.1. Onpeodenenue u npu3HaAKU MOHOMOHHOCMU (YHKUUU.
Omnpenenenne 1. Dynkuus f(x) Ha3pIBacTCs BO3pACTAIONICH HA IPOMEKYTKE X , €CITH JIJIsI TFOOBIX

X7 ¥ X2 U3 3TOTO IPOMEKYTKA, TAKUX YTO X; < X2 BBIIOJIHAETCS ycaoBue f(x,) < f(x,).
Omnpenenenne 2. Dynkuus f(x) Ha3pIBacTCs BO3PACTAIONICH HA IIPOMEKYTKE X , €CITH JIJIsI TIOOBIX
X7 ¥ X2 U3 3TOT0 IPOMEKYTKa, TAKUX YTO X; < X2 BBIIIOJIHAETCS ycaoBue f(x,)> f(x,).

Tepmunbl «Bo3pacTaromas GyHKIUI» U «yObIBaromas GyHKIUS» 0ObEAMHAIOTCS OOIIMM Ha3Ba-
HUEM — MOHOTOHHasi pyHKkuus. VccienoBanue GpyHKIIMM Ha BO3pacTaHHE U YObIBaHHE HA3bIBAIOT
ucclieloBaHreM (YHKIIMKA HA MOHOTOHHOCTb.

IIpu3HaKu MOHOTOHHOCTH (PYHKIUM:

Teopema 1 (He0OX0AMMOE YCIIOBHE MOHOTOHHOCTH (DYHKITUH).

[Tycts ¢pynkuus y = f(x) HempepbiBHA Ha oTpe3ke [a, b] n nuddepeHunpyeMa Ha HHTEpBaJIe
(a, b), Torna:

1) eciu pynkrms f(x) MOHOTOHHO Bo3pactaer Ha uHtepBaie (a,; b), o f'(x) >0 Ha (a, b).
2) ecu hyukims f(x) MOHOTOHHO yObIBaeT Ha uHTepBaie (a, b), To f'(x) <0 ua (a, b).

Teopema 2 (1ocTaTOYHOE YCIOBHE MOHOTOHHOCTH (DYHKIUH).

[Mycte pyHkums y = f(x) HenpepbiBHA Ha oTpe3ke [a, b] u nuddepeHnnpyeMa Ha HHTEpBaIC
(a, b), Torna:

1) ecnu asst mo6o# Touku uaTepBana (a,; b) f'(x) >0, o pykmsa f(x) Bo3pacraet Ha HHTEpBAIC
(a; b).
2) ecnu must 060i Touku uHTepBaia (a; b) f'(x) <0, 1o hynkums f(x) ua uarepBaie (a; b).

2.2. Ceoitcmea MOHOMOHHBIX PYHKYUIL.

1. Ecmm ¢pynkumu f(x) u g(x) Bo3pactatot (yObiBaroT) Ha uHTEpBaie (a, b), To cymma pyHK-
it f(x)+ g(x) taxke Bo3pacraet (yObiBaeT) Ha HHTEpBae (a, b).

2. Ecnu ¢ynkums f(x) Bo3pactaer (yObiBaeT) Ha uHTepBaie (a; b), TO MPOTHBOIOIOKHAS
¢dynknus —f(x) yobiBaer (Bo3pacrtaer) Ha uHTepBaie (a, b).

3. Ecnu dynkums f(x) Bo3pacraer (yObiBaeT) Ha uHTepBajie (a, b), To oOparHas (yHKIHs

yObIBaeT (Bo3pacraer) Ha uHTEpBaie (a, b).

)

4. Ecmu ¢pynkimuu f(x) u g(x) Bo3pacraioT (yObIBaroT) Ha uHTEpBaie (a, b) u, Kpome TOro,
f(x)=0;g(x) =0, o npousBenenne pynkuuit f(x) u g(x) tarxke Bo3pacraer (yObIBacr)
Ha uHTepBaie (a, b).

5. 5. Ecnu ¢yakums g(x) Bospacraet (yObiBaeT) Ha uHTepBase (a, b), a Gpynkuus f(x) BO3-
pacraert (yObiBaet) Ha uHTepBaie (c; d), rue g(x):(a;b) — (c;d), To komMno3uius QyHKIUH
f *g (1o ectb cnoxnas Gyskims y = f(g(x))) rakxke Bo3pacraer (yObIBaeT) Ha HHTEPBAJIC
(a; b).



2.3. Ceoiicmea MOHOMOHHOCIU, NPUMEHAEMblE NPU PEULEHUU YPAGHEHUI U HEPABEHCE.

1. Ilycte f(x) - HenmpepbIBHAS ¥ CTPOro MOHOTOHHAs QyHKIUs Ha mpomekyTke D. Toraa ypas-
Henrne f(x)=C (C — KOHCTaHTa) MOKET HMETh HE 00JIee OJJTHOTO KOPHS Ha IPOMEKyTKe D.
2. Mycre f(x) u g(x) - HenpepbIBHBIC HA MpoMexyTke D dyHkuuu, npuuém f(x) crporo
BO3pacraer, a g(x) cTporo yObIBaeT Ha 3TOM IpoMexyTke. Torna ypaBaenue f(x)=g(x)

MOJKET UMETh HE 00JIee OHOrO KOPHS Ha TOM MPOMEXKYTKE (WJIM KOPHEH HET).
3. Ecmu dynknus f(¢f) ctporo Bo3pacraet WM CTPOTO yObIBA€T Ha MHOXKECTBE JCHCTBUTEIb-

HBIX 4Hcel, To ypaBaenue f(A(x))= f(g(x)) paBHocuibHO ypaBHeHHIO /(X) = g(X).

4. Ecim ¢yHkums f(x) cTporo Bo3pacTaeT Ha HEKOTOPOM MPOMEKYTKE, TO YpaBHEHHUE
f(f(x))=x paBHOCHIBHO ypaBHEeHHIO [ (X)=X Ha 3ToM npomexytke. (Cnexcrue. Ecinu n
— HarypajJbHOe 4YHCIO W OQyHKIUsS f(X) MOHOTOHHO BO3pAcTaeT, TO YypPaBHEHHUSI
f(f(..f(x)...)=x (f—n pa3)u f(X)=X UMEIOT OJTHO U TO K€ MHO>KECTBO KOPHEH.)

5. Ecnu Gynkums f(¢) cTporo Bo3pactacT Ha MHOYKECTBE JICHCTBUTEIBHBIX YHUCEI, TO HEPABCH-
ctBo f(h(x))> f(g(x)) paBHOCHIBHO HepaBeHCTBY /(x) > g(X).

6. Ecmu ¢pynkuus f(¢) crporo yObIBaeT Ha MHOXECTBE JCHCTBUTEIBHBIX YHCET, TO YPABHCHHE
f(h(x))> f(g(x)) paBHOCHIBHO HepaBeHCTBY A(x) < g(x).

7. Ecnu ¢pynkuus f(x) Bo3pacraet Ha uHTepBaie (a, b) M xg — €IMHCTBEHHBIA KOPEHb YpaBHE-
HUs  f(X)=c, TpUHAAICKAINUNA YKa3aHHOMY HWHTEpBally, TO PCIICHHEM HEPaBCHCTBA
f(x)>c sBnsercs unTepBan (xo, b), a perieHneM HepaBeHCTBa f(X) < ¢ SBJISCTCS HHTEPBAI
(a; x0).

8. 8. Eciu dynkius f(x) crporo Bo3pacraer, a pyHKius g(x) cTporo yObIBaeT Ha HHTEpPBAJIC
(a; b) v xg — eMUHCTBEHHBIN KOPeHb ypaBHeHHs [ (X) = g(x), NpuHAUIeKAIINN YKa3aHHOMY
UHTEpBaly, TO pelieHreM HepaBeHcTBa f(x) > g(x) sBisiercst uHTEpBan (xo, b), a pereHueM

HepaBeHCTBa f(X) < g(x) sBiseTcs UHTEpBaN (a; Xo).

2.4. IIpumepovt npumenenus MOHOMOHHOCIMU (YHKUUTL RPU PeUleHUU YPAGHEHUIL.
2.4.1. Ypasnenus, umeroujue He 60J1ee 00H020 KOPHAL.

Ipumep 1. Pemuts ypapnenne 2 =18 —2x .
Pewenue. PaccMOTpUM NIEBYIO 1M IPABYIO YacTH yPAaBHEHHUs Kak pasiudHble Qynkmuu: y=2"" u
y=+/18—2x . IlepBas u3 yka3aHHbIX QYHKIMI BO3pacTaeT, a BTOpass yObIBAeT Ha BCell 06nacTh

omnpeneneHusi. CiieJ0BaTeIbHO, YpaBHEHHE MOXKET UMETh He 00JIee OTHOTO KOPHS, KOTOPBIA HaXOIUM
3JIEMEHTAPHBIM 110A00pOM: X = . Omegem: 1.

Hpumep 2. Pemuts ypasrenue log,(x+2)=+/2—x .
Pewienue. PaccMOTpuM JIEBYI0O M TPaBYI0 YacTH YypaBHEHHMS Kak pa3iuyHble (QYyHKIUH:
y=log,(x+2) u y=+2—x. llepBast u3 ykazaHHbIX QYHKLHMII BO3pACTaeT, a Bropas yObIBaeT Ha

Bceil obmactu onpenenenus. CiaenoBarenbHO, ypaBHEHHE MOXKET UMETh He O0Jiee OJJHOrO KOPHsI, KO-
TOPBII HAXOJIUM 3JIEMEHTAPHBIM MOAO0pOM: X = /. Omegem: 1.
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Ipumep 3. Pemuts ypasuenue 0,2 =+/35+5x .
Pewenue. PaccMoTpuM JIEBYIO M IPAaBYIO YaCTH ypaBHEHHUs KaK pasauusbie Gynkuun: y=0,2" u

¥ =+/35+5x . [lepBas u3 ykazaHHbIX (QyHKLMH yOBIBAET, a BTOpas BO3pacTacT Ha Bceil o6macTu

onpeneneHus. CienoBaTebHO, ypaBHEHUE MOXKET UMETH He 00JIee 0JJHOTO KOPHS, KOTOPBIN HAXOIUM
3JIeMEHTapHbIM MTOAOOpPOM: X = -2. Omeem: -2.

Ipumep 4. Pemuts ypasuenue log, (2x—x” +15) = x> —2x+5.

Pewtenue. Bomonuum 3ameny 2x—x° +15=¢. Torma 2x—x"+5=20—¢. ITonydaeM ypaBHeHHE
log, t =20—¢ . PaccMoTpuM JIeBYIO M IIPaBYIO YaCTH ypaBHEHUS KakK pa3inuHble QyHkuu: y =log, ¢
u y=20—t. [lepBas u3 ykazanHbIX (yHKIMI BO3pacTaeT, a BTopas yObIBaeT Ha BCeil 00J1acTH onpe-
nenenus. Cie0BaTeNbHO, YpaBHEHHE MOXKET UMETh HE 00Jiee OJJHOTO KOPHSI, KOTOPBII HAXOIUM dJie-
MEHTAapHBIM Tog00poM: ¢ = [6. JlemaeM BO3BpaT W TMOJydyacM KBaJpaTHOE ypaBHCHHE
2x—x>+15=16, KoTOpOE UMEET eIMHCTBEHHBIII KOopeHb x = /. IIpoBepKoii 06s3aTenbHO yoesK/a-
eMCsl B BEPHOCTH TIOJJOOPaHHOTO 3HAYCHUSI. Omegem: 1.

IIpumep S. Pemute ypaBHEHUE Vx+x+3+/x+8+/x+24 =11
x>0,
x+32>0,
o3 : = x>0.
x+82>0,
x+242>0.

I/I3BCCTHO, 4TO CyMMa BO3paCTarOmuX q)YHKI_II/Iﬁ €CThb (I)YHKI_[I/IH BO3pacTraromas. JIeBas yacTb npea-

CTaBJIsIET COOOM BO3paCTAIONIYI0 (PYHKIHUIO ) = Vx+x 43 +/x+8+/x+24 . [IpaBast yactp —

koHcTaHTa. CieIoBaTeIbHO, YPaBHEHHE MOXKET UMETh TOJIKO OJIMH KOpeHb. HaiineM ero mogoopom.
Nmeem x = 1. Omeem: 1.

Ipumep 6. Peruts ypaBHEHHE \/(x+ 2)2x—1) =3/x+6 = 4—\/(x+6)(2x—1) +37x+2
(x+2)2x—-1)=>0,
oA3: <(x+2)=0, T.e. x=20,5.
x+62>0;
[Ipeobpazyem ypaBHEeHUE \/(x+2)(2x—1) ~3Jx+6 +\/(x+6)(2x—1) —3Jx+2=4,
V2x—1(x+24Vx+6)=3(Vx+6 +x+2) =4, (x+2+/x+6)2x-1-3)=4.

JleBasg wacTh mpejcTaBisieT co0oi BO3pacTarollyro (YHKUWIO (TpOM3BEIEHHE BO3PACTAIOIIMX
¢byHKUUMi), TpaBas 4acTh — KOHCTaHTa. Cie10BaTeIbHO, UCXOAHOE YPAaBHEHHE JOKHO UMETh €MH-

CTBEHHBIH KOPEHb, KOTOPBIA MOKHO HAWTH OI00pOM, X = 7.
Iposepka: (v/7+2 +~/7+6)(/14—1—3) = 4(sepHo). Omegem: x = 7.




2.4.2. Hcnonv3osanue npou3eo0Holl 011 00KA3amenbCmea MOHOMOHHOCHU.
Ipumep 7. Pemuts ypasaenue x° +99cos(7 —6x) =99 cos(x*) + (7 —6x)*.
Pewenue. TlpeoOpazyem ypaBHEHHE K CICAYIONIEMY BUILY
x* —99cos(x*) = (7—6x)* —99cos(7—6x) mwm f(x*)= f(7—6x),
rie f(t)=t"—99cost.
Oyukuus y = f(¢) - u€tHas v ipy ¢ >0 UMEET CICTYIOUIYIO TPOU3BOIHYIO
, {4? +99sint,0 <1 <3,
0=y :
4¢° +99sint,t > 3.
[Mostomy f'(t) >0 mpu Bcex >0, cnenoBarenbHo, GyHKIWs y = f(f) MOHOTOHHO BO3pacTaeT Ha

MIOJIOKUTEIBHON MOJIyOCH U Ka)KJJ0€ CBOE 3HaYCHHE MPUHUMAET POBHO B IBYX TOUKaX, CHMMETPHY-
HBIX OTHOCUTEJIBHO HYJIS.
Toraa naHHOe ypaBHEHUE PaBHOCWIBHO CIIEAYIOIIUM JBYM YPaBHEHUSIM

x*=7-6x x> =—(7—6x)
X +6x=7=0 X' —6x+7=0
x=Lx=-7 x:3i\/§.

Omeem: [; -7; x:3i\/§.

IIpumep 8. Haiinute Bce Takue 3Ha4YeHUs NapaMeTpa a, IpU KaXKIOM M3 KOTOPBIX YpaBHEHHE

2\? 2 2
(4x —AX ) —32y4x—x" =a” —14a yyeer xors 651 01HO peleHue.

2
_ 2 2 _ 2
Pewenue. Paccmotpum e pynkuuu V = (4x—x ) —32Vy4x-x" n y=a -l4a.
Bropas ¢ynkuus nuHeiHas — rpagukoMm sBisieTcs npsimasi, napajenbHas ocu Ox.
Uccnenyem nepByro ¢pyakumio. Haiiném e€ obmacTe ompeneneHus, JUisl 9YeT0 PeluM HEPaBEHCTBO

4x—x" >0 . Tlonyunm MHTEpBaT [0;4]. Ha »TOM mHTEpBane MHOXECTBOV 3HAYEHWM BBIPAKCHUS
2
\V4x—x" sBISETCS HHTEpPBAI [0;2].

Crenaem sameny v4x—x* =1, npu ¢ €[0;2] u paccmorpnm Gynxumto f(¢) =¢* —32¢, paHoCHIb-
HYIO MICXOJIHOHM Ha yKa3aHHOM MHTepBaje. VccnenyeM e€ Ha MOHOTOHHOCTS, JUIS Yero HaléM Ipo-
usBoaHyto f'(f) =4t -32.

Ipu t € [O; 2] f'(t) <0, cnemoBareibHO (YHKIMS MOHOTOHHO YOBIBAET U UMEET POBHO OJHY
TOYKy MepeceueHus ¢ npsamoit y=a’ —14a npu f(¢) € [—48; O] (f(0)=0, f(2)=-48).

CrnenoBaTenbHO, I TOTO, YTOOBI YPABHEHHE UMEJIO XOTs ObI OJTHO pEIICHUE, TPEOYETCs BBIMOJ-
HeHue ycnous —48 < a* —14a <0 . Pemas gBoiinoe HEPaBEHCTBO IMOJIy4aeM OTBET B BUJEC 00BEIU-

HEHHUs JIBYX IIPOMEKYTKOB. Omeem: [0; 6] U [8;14] .



2.4.3. Hcnonvzosanue pasnocunvnocmu ypasuenuii f(f(x))=x n f(x)=x.

Hpumep 9. Pemuts ypasuenue x° —73/7x—6+6=0.

Pemenwue. [IpeoOpazyem ypaBHEHUE K CICAYIOMIEMY BUIY
3
; X +6 N
JTx—6= 5 1 BO3BEEM JICBYIO U IIPABYIO YaCTH MOJYYHBILETOCS PaBEHCTBA B KYO.

3 3
X—+6] +6

3 3 ( 7
[Tonyuum 7x—6:(xT+6j AIH x=f

3

X +6
P

T.e. ypaBHenue Buga f(f(x))=x,rme f(x)=

X +6

Oyuknusa [ (x) = BO3pacTaeT Ha BCEH YMCIIOBOM MpsAMOii, mosToMy ypaBHenue f(f(x))=x

X +6

paBHOCHJIBHO ypaBHeHHUIO f(x)=x.IloaTomy = x . Pemum nocnegHee ypaBHEHHUE, UCIOIb-

3ysl TPYIITHPOBKY:
X =Tx+6=0
¥ —x—6x+6=0
x(x* =1)=6(x-1)=0
x(x=1D(x+1)—6(x—-1)=0
(x-D(x(x+1)—-6)=0
(x-D(x*+x-6)=0

Toria x—1=0 — X +x—6=0 '

x=1 x=-3 x=2

Omegem: —3; 1; 2.

Hpumep 10. Peruts ypaBuenue x° —8=163/x+1.

Pewenue. TIpeobpasyeM ypaBHEHHE: X° = 8(2\3/x+1 + 1) Wi x =23/23/x+1+1.

[Tony4yaem ypaBHenue Buaa f(f(x))=x,rne f(x)= ZM )
Oyukus f(x) = 23x+1 BO3pAacTacT Ha BCEil YMCIOBOM MPsMOH, mo3ToMy ypaBHeHue f(f(x))=x
paBHOCWIIBHO ypaBHeHuI0 f(x)=x.IloaTomy Zi/xT = x . Bo3BeiéM JIeByIO M TIPABYIO YACTH ypaB-
HEHHs B KyO M IIOJIy4HM ypaBHEHHe 3-if crenenn x° —8x—8=0. Pemmm ero:

X +2x"—2x"—8x—8=0

X (x+2)-2(x* +4x+4)=0

X (x+2)=2(x+2)* =0

(x+2)(x* =2(x+2))=0

(x+2)(x* =2x-2)=0



x+2=0 x*=2x-2=0
Torna UIN .

x=-2 lei\/g
Omeem: —2; li\/g.

IIpumep 11. Pemuts ypaBHeHHE "

1
=X
x+\/x2+\/x4+\/x8+l

Pewenue. x =0 - He ABIICTCH KOpHEM JAaHHOI'O YPaBHCHH, IIO3TOMY €I'0 MOKHO 3aIllucaThb B CIICAY-

1 [ 1
IOIIEM BHUJIC —15=x+\/x2+ x4+\/x8+1 AN —6=1+
X

1
X

1 1
Otkyna nomy4yaem ypaBHeHue —- =1+ E KOTOPOE PEIIAEM CTAHAAPTHBIMU METOIAMH.

X +x*—1=0.3amena x* =¢, 1>0.

£ +t-1=0

t= # t= # - IOCTOPOHHUI KOpeHb (£ >0)
—1 _

Bosspar  x° :i, CIIeJI0BATENbHO X = 8 1+T\/§ :

Omeem: x ==} _1;\/3 .

2.4.4. Omuoka ¢ pewienuu 3a0a4u Ha MOHOMOHHOCHI.

B mpouiecce moaroToBKH AaHHON pabOTHI MPHUILIOCH PACCMATPUBAThH PA3IMYHbBIE 3a]auH, PELICHHE
KOTOPBIX MPEoaraeT UCIoIb30BaHNE CBOIICTB MOHOTOHHOCTU. MOE BHUMaHUe MPUBJIEKIA 3a/1a4a,
K KOTOPOH OBLIO MPHUIIOKEHO MOJIHOE PelIeHHE.

3agaua. Pemire ypaBHenue x° —6= Jx+6

Pewenue. Paccmotpum QyHkuuoo f(x)= Jx+6 ¢ obmactsio ompezenenus x >—6. Toraa MOXHO
YTBEpKIaTh, 4TO ypaBHeHHEe uMeeT Buj f (x)= f(x) umu f(f(x))=x. Bocnosnb3yemcs U3BeCT-
HBIM (akToM: mycTh f(x) - Bo3pacraromas GpyHkiwus, toraa ypapaenus f(f(x))=x u f(x)=x
paBHOCHIbHBL. Hamia dyHKIMs Bo3pacTarolas, Mo3TOMY HCXOJIHOE YPaBHEHUE PABHOCUIIBHO PaBCH-
CTBY Jx+6 =x. BosBons B KBAJIPaT MOJTYYNUM ypaBHEHHE X —X—6=0, KOPHIMH KOTOPOTO SBJIs-

1oTcs yncia -2 u 3. [IpoBepkoil ycTaHaBIMBAaEM, YTO -2 — IOCTOPOHHUIN KOPEHb. Omegem: 3.
Ha nepBbiii B3risi Bc€ BepHO, Bce YCIIOBUS COOIO/IEHB M OTBET BepHbId. Ho eciu paccmMoTperh

rpaduueckoe pemenue, 3a1aB GYHKIUH y=x"—6 U y=~/x+6, TO CTAHOBUTCS OYEBUIHBIM, YTO

npu x> —6 ypaBHEHHE UMEET 2 KOpHs: rpaQuKi UMEIOT JiBE TOUKH nepeceueHus. [lepsblit aelicTBu-
TENBHO 3, a BTOPOH O rpaduKy ONpeneuTh HeBO3MOXKHO. ClieoBaTesIbHO, IPEACTaBIEHHOE pellie-
HUE HE SBIISIETCS BEPHBIM.



I'papuueckas unmepnpemayus pewienus.

> 9 2
3aMeTHM, YTO CBOMCTBO BO3pacTaroliux (GyHKIMH ykazaHo BepHO. OnHako QyHkuus g(x)=x"—6

He ABJsAeTca oOpaTHOH ana QyHKuuH f(x)=+/x+6, T.e. paBeHCTBO f ' (X)= f(X) I JaHHOTO

YpaBHEHUS BEPHBIM HE SIBIISCTCS.
3ametum, uto g(f(x)) = f>(x)—6=x, Ho f(g(x))= ,/ g(x)+6 = |x| . DTO BBIPAKEHUE COBIAJAET

¢ x TonbKO npu x > 0. OxgHako TpeOoBaHUE HEOTPULATEILHOCTH KOPHEH HCXOIHOTO YpaBHEHUS OT-
CYTCTBYET.

Paccmompum seproe pewenue. I1ycts y =+/x+6 . YuurbiBas orpanudenus x>—6 u y >0 moiy-

y=+x+6 Y —6=x
WIH , .
X —6=y X" —6=y

Beruarem u3 nepBoro ypaBHeHHUsI BTOPOE U MOJIy4uM paBeHCTBO (Y —x)(y+x+1)=0.

qacM CUCTEMY

1) y=x,Torma x’—6=x nm x’ —x—6=0.
KopHsiMu kBajpaTHOrO ypaBHEeHHs Oy1yT uncia -2 U 3, HO U3-3a OTpaHMYEHUH X = 3.

2) y+x+1=0,1orma x’ —6=—x-1 mwm x*+x-5=0.
y

14421 “1-21

KopHsiMu KBasipaTHOrO ypaBHEHUs Oy IyT yucia — HO HM3-3a OTPaHUUYCHHUN X = 5
(y=—x—-12=0, cnenoBarenbHo -6 < x <—1).

_1-421
—

Omegem: 3;
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3. 3akua04ennue.

He Bcsikoe ypaBHEHHE MOXKET OBITh PEIIEHO C UCIOJIb30BAHUEM M3BECTHBIX aJITOPUTMOB pellle-
HUA. B Takux cirydasx 0Ka3bIBaeTCs MOJE3HBIM UCIIOIB30BATh APYIHME METOIbI PELIEHUs, HAIIpUMED,
CBOWCTBa MOHOTOHHOCTH ()yHKIMHU. B manHO# pabore moka3zaHo, Kak pabOTalOT 3TH CBOMCTBA MPH
pelIeHNH HECTaHAAPTHRIX ypaBHeHUH. [Ipu 3TOM 00palieHo BHUMaHUE Ha BO3MOYKHBIE OITUOKH MPH
IPUMEHEHUH CBOMCTB MOHOTOHHOCTH (YHKILMH. ['unoresa ucciaenoBaHus, OCHOBaHHAsl HA TOM, YTO
BEPHOE HCIOJIb30BAHNE MOHOTOHHOCTU (YHKLHUH SIBJIETCSI XOPOLUIMM HOMOIIHUKOM JJISl PEIIEHUs
HECTaHapTHBIX YPAaBHEHUM, IOITBEPKICHA.
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