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MpepgucnoBue

JumaxkTyecKne MATEepHANBl IO KYPCY anrebphl M Hayasl MaTe-
MaTudecKkoro aHasiwmsa miasi 11 Kmaacca comepskatr 50 camocTroATeNb-
HBIX ¥ 7 KOHTPOJBHBIX paboT B UeThIPEX BAPHMAHTAX, a TaKiKe TEeCT
AJg CaMOKOHTPOJSA B ABYX BapmanTax. Ko BceM BapmaHTaM KOH-
TPOJBHEIX PAGOT U K TECTYy HMMEIOTCS OTBETEHI.

Copeprranne OTUAAKTUUYECKUX MATEPHUAJOB IIOJIHOCTHIO COOTBET-
cTByeT yueOHUKY «Ausrebpa WM Havajla MaTeMaTHUYECKOTO aHAJIM3a»
ansg 11 kaacca cepum «MI'YV — mkose» (asropsr C. M. Hukouas-
cxuii, M. K. IToranos, H. H. Pemeruauxos, A. B. Illeegkun) u mgo-
IOJIHSET ero 0oJiee CJI0KHBIMU 3aSaHUAMM, HEOOXOAMMBIMY JIS pa-
60Tl B IPOQUIABHBIX KJaccax.

3To AUAAKTHUYECKME MaTepuaJibl HOBOI'O THIA, COAepIKaliue
pas3bop 3azaHuil AJaA MOATOTOBKU K CAMOCTOATENABHBIM paboraM H
HO9TOMY He HYKAAWINUecs B pelneOHMKax. VX MOMKHO HCIOJIb30-
BaTh B KJjacce U goMa mpu pabGoTe mo J0OLIM yuyeOHMKAM, a TaK-
JKe IJIs1 BOCIIOTMHEHUHSA HPo6esioB M caMooOpas3oBaHMA.

MaTepuasnbl A8 HOAT'OTOBKH K CAMOCTOATENBHBIM paboram co-
JepKaT noApoOHBIe pellleHus 33aJaHWl, IIeJb KOTOPBIX — OO0BbsiCHEe-
HUe BLIODAHHBIX CHOCO00OB jeiicTBuii. IlpuBeZeHHBIE pelIeHUS He
SBJSAIOTCA oOpasimamMu odOopMJIeHUs PellleHni yUaIUMUuCs, TaK KakK
WX DEeIleHHA MOTYT OBITH KPATKMMM: B HHX, KaK IPABUJIO, MpPONOY-
CKalT KOMMEHTAPHUHW IIPHU BBLINOJHEeHNU npeobpasoBaHMii ypaBHe-
HUUW WiIW HepaBeHCTB. HeKoTophle TUIIBI 3aJaHHU, HAIPDHUMED Hppa-
IOHAJBHBIE YPABHEHUS, BCTPEUAIOTCA B pasHbIX padorax, Tak Kak
B KaMXJOH m3 aTmx paboT mpexamoJiaraeTcs CBOM cIiocol® pelleHMs
YPaBHEHUA.

Tembi, OTMEUEHHBIE B AUAAKTUYECKHX MaTepUaiax 3BE3L0Y-
KO#i, He ABJIAIOTCA 00S3aTeNIbHBIMU [JIsI U3YUeHUS B 0Oieobpaso-
BaTeJdbHBIX KJaccax. OHM OXBATBIBAIOT IIPOrpaMMy yrJAyOJIeHHOTrO
H3y4YeHHUs MaTeMaTUKu (IpodUABHBIX KJaccoB). IlpemyiosKeHHBIE
paboThl MOYKHO MCIIOJNB30BATH KaK O0YVUAaOI[He CAMOCTOATEJIbHBIE
paboThl AJA KJIACCHOU MU AJs AoMaliHei pabotel. Jlro6vle us ca-
MOCTOATEJNBHBIX PaboT y4YHTeNb MOJKET HCIIOJIb30BATH /JJIA KOHTPO-
asa BHa orMeTKy. IIpu aToM ciejyeT y4ecTh, YTO MHOTHWE U3 HUX U
BCe KOHTDOJBHBIe PaboThl u36mITOUHBI IO o6bemy. Ilpenmonaraert-
cd, 94TO yumTeNb orbepeT M3 HUX YaCTb 3a/laHUU C YUETOM YPOBHSA
IIOJITOTOBKM YUYAIMXCsS CBOET0 KJjacca ¥ BpPeMeHH, OTBOAWMOTO Ha
BBITIOJIHEHUE DAGOTHI.

CrenyeTr yuecTb, UTO HEKOTOpPbie z3amaHmd BapuauToB III um IV
HECKOJBKO CJIOMKHEE COOTBETCTBYIOMIMX 3ajaHuil BapuaHrtos I u II.
Tak xKak B KJaccax ¢ yriuyOJeHHBIM H3YUYeHHEM MATEeMATUKHN KOH-
TPOJBLHBIX pador HOJKHO OBITH GOJbIIe, ueM B KJjaccax, paboraio-
mux 1mo obmieo06pasoBaTeJbHOI IIporpaMme, TO OTAEJNbHBIE CAMOCTO-
ATeJabHBbIe PabOTHI, OTMEUEHHbIe 3BE3JOUKOM, MOMKHO IIPOBECTH KAakK
KOHTPOJIbHBIE PabOTHI.
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pa3aen |

Martepunans! ang noproToBKM
K CaOMOCTOSITENbHbIM pabdoram

1*. CnoxHaa pyHKuus

Hpumep 1. Brruucaum sHadeHme QyHKIUN

f(x)=4\/10g3(3tgx) npu x=%.
Pemenue. f<g> 4 1og3<3tg%>=4\/10g33=W=1.

Otser. 1.

5
IIpumep 2. aHbl sJieMeHTapHBIe (PYHKIIHUU: g(x)=\/—:;,
e(x)=sinx, f(x)=x?  Banumem CJIOXHYIO QYHKIUO

(@ (g(x))).

Pemenne. [na xamporo umciaa x€R monyumm uYmHcao
5
g(x)=\/;, OJIsA KaXKJI0oro Takoro yucija g(X) HoJIyYHUM YHUCIO

(p(g(x))zsin(g(x))=sin(S\E). Haxkonen, ams sToro umcia
5 —\2
Hatgem umcio f(¢ (g(x)))=(sin \/E) .

5 —\2

Orser. f(o(g(x))={sin Vx) .
IIpumep 3. Pemium ypasHeHUe:
a) f(g(x))zé, ecau f(x)=log,x, g(x)=tgx;
6) f(f(x))=1, ecau f(x)=sinzx.
Pemrenne. a) TpebyeTca pemiuth ypaBHEHIE

log, (tg %) = . 1)
Ob6osnauum tg x=#, Torga ypasuenune (1) nmepenumercsa B

BHJE

1
logst = (2)

Vpasuenue (2) nMmeer efUHCTBeHHBI KopeHb ¢t =13. Cie-
JOBaTelnbHO, TOJBKO DEHNIeHUSA YPABHEHUS

tgx=\3 (3)

ABJIAIOTCA pellleHMAMU ypaBHeHUuda (1).
YpaBaenue (3) uMeeT €JIUHCTBEHHYIO CEPUI0 peUIeHU

%+nn, neZ. Iloatomy ypaBHenue (1) umeer Ty Ke ce-

PHIO pelieHuHu Xx,.

4

X, =



6) Tpebyerca pemiuTh ypaBHeHHE
sin(sinx)=1. (4)

O6Gosnauum t=sin x, Torza ypaBHeHUe (4) mepemuoIeTcs
B BHJE

sint=1. (5)
VYpaBuenue (H) mMeeT eZUHCTBEHHYIO CEPUIO PeIIeHUWI
t,= % +2nn, ncZ. CnenoparTesbHO, TOJBKO PeIleHUSA ypaBHE-

I
2
pemmeHuAMHu ypaBHeHUdA (4). Ho HUM OLHO U3 2THUX yYpaBHEHUN

HUN sinx=—-+2nan, n€Z (ecam OHU CYIUIECTBYIOT), OYIAyT

o I
He MMeeT pellleHuM, TaK Kak ]E +27m‘ >1 naa awoboro n€Z.
ITosToMy ypaBHeHue (4) He MMeeT PEIIEHHIA.
T o
OTBer. a) §+nn, ne€Z; 6) HeT peIIeHUIA.

2. O6nactr onpeaeneHus PpyHKUUMU

Ipumep 1. Haiinem D (¢) — obiacTb onpepeneHus QyHK-

nun ¢ (x)=Yx2—-26x+25.

Pemerne. Eciu pyuriusa 3agana GpopmyJioin (p(x)=\/f (x),
To ee obyacTb omnpefeneHua D(p) HaxoguTcA U3 YCIOBUA
f(x)20, rak Kar QYHKIUA y=\/? ompeneseHa JIUIIb A
t>0.

Pemum KBajpaTHOoe HepaBeHCTBO x2—26x+252>0. Ono
“MeeT MHOMKeCTBO perreHmuit! (—oo; 1JU[25; + o0), caemora-
TesqbHO, D(¢)=(—o0; 1JU[25; + oc0).

OtBer. D(p)=(—00; 1JU[25; + c0).

ITpumep 2. Haiinem D (@) — o6iacTb onpeneneHus GyHK-

2
nuu ¢ (x)=1ogy 252—x
x°-9

Pemenne. Eciau ¢GyErnua sagzana dopmynoil ¢(x)=
=log,f(x), rme a>0, a#1, T0 ee ob6nacTs onpenenenua D (o)

HaxoauTed w3 yeaorus f(x)>0, rak Kak ¢pyHRums y=log,t
onpejnesieHa Juiltb ajas t>0.

2
PemuM pannoHalIbHOE HEPABEHCTBO 252;’;>0. Iepe-
x —
[HIIeM ero B BUJE
(x—5)(x+5)
ARTORETY) <
(x—3)(x+3) 0 (1)

! ToBopA 0 MHOMKECTBE BCeX pelleHUll ypaBHeHUs, HEPABEHCTBA WU
CHCTEeMBI, MBEI OyJieM YacTO ONYCKATH CJIOBO «BCeX», MOJApA3yMeBas ero.
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+ = + = =+ U, IpUMeHUB MeTOX HHTep-

-5 -8 3 5 x BAaJOB (puc. 1), HaiizemMm Bce
ero pemieHus.
Puc. 1 HepaserctBo (1) mmeer

MHOMKeCTBO perrieHuii (—5; —3)U
U(8; 5), caremosarensno, D(¢)=(—5; —3)U(3; 5).
Oteer. (—-5; -3)U(3; 5).

Hpumep 3. Haiinem D (¢) — obiacTe omnpefgeleHusa QyHK-

¢ log, (x—2)°
f(x)
g(x)’
TO ee obaacThb oupeneneHus D(p) ectp obmaa uyacTb ob6ja-
creil ompeneneHua QYHKNHH f(x) m g(x), U3 KOTOPOH muc-
KJIOYEeHBI BCe X, AJA KOTOPBIX g(x)=0.

Cuauana HaligeM oO6IIyI0 uacTe o0JacCTell ompemeeHus

byuarmnuit V16 —x? u log,(x—2). Oaa »Toro pemmum CcUCTe-

Pemenune. Ecin QyHKna sagasa opmynoi ¢ (x)=

16 -x2>0 .
My 950 Bce pemenms TOH CHCTEMBI COCTABJSIOT
x— .

IpoMexkyTox (2; 4].

Tenepb, pemuB ypaBHeHue log,(x—2)=0, maiigmem, uTo
3HaMeHaTeJ b ApoOU obpamiaeTca B HYJAb JWIIL HOpu x=3.
Wckmouns 9TO UMCIO0 13 HANAEHHOIO MPOMEXYTKA, HalgeM,
uaro D(p)=(2; 3)U(3; 4].

Oreer. (2; 3)U(3; 4].

IIpumep 4. Haiinem D (@) — obsacTe onpeneneHusa GyHK-
nun ¢(x)=VY—x2+4x- 3 +log,(tgx).

Pemenue. D (p) ecTs ob1iaa uacTe obaacTeil onpeseieHus

byuxnuit V-x*+4x—-3 u log,(tgx), T. e. D(p) ecTb MHO-
JKECTBD peIleHni CHCTEeMBEI

HepaBeHCTB

T

r i i = tox

I 1 E// | *ty g; tg x>0.

I |
I / . / CHauasa pemuM Hepa-
— A b 7= BeHcTBO —x’+4x-3>0. Bee
e L1 _72‘_ / ero pelleHUA COCTABIAIOT

I / : / ; npomesxxyTokx [1; 3].

i/ By W3 »TOTO TPOMEXYTKA

: / ; [ t ' orT6GepemM Te X, NI KOTOPBIX

tgx>0. Tak xax Ha OTpesKe
Puc. 2 [1; 8] dyrrnus tgx ompene-



JieHa U MOJIOXKUTEJIbHA TOJBKO HA IIPOMEKYTKE [1; %) (puc. 2),
TO D((p)=[1; %)
. I
Otser. [1, 5 )

3. O6nactb usmeHeHus GyHKUUN

IIpumep 1. Haiigem E (f) — obGiacth n3MeHeHUs (DYyHK-
nun f(x)=Vx2-6x+10.

Pemenue. Tax xak x2—-6x+10=(x-3)2+1>1 upu uro-
6oM 3HaueHWH X W QYHKNuUsS y=\{ BospacramImiag, TO
Va2—-6x+10>V1=1, 1. e. f(x)>1 opu aw0O0M 3HAUEHUU X
u f(x)=1 opu x=3. IIpu x>+ co 1 IPpU X — — 00 3HAUEHUA
¢yurnuu f(x) HeorpaHHMYEHHO YBeJIWUYUBAIOTCS. IIpu srTom
dyuRnua f(x) OpUHUMAaET BCe 3HAYEHUS N3 IPOMEKYTKA
[1; +o0), moaTomy E (f)=[1; + o).

Oreer. [1; + o).

Ipumep 2. Hatinem E(f) — obxacTp usMeHeHUs (DYyHK-
oun f(x)=v100—x2,

Pemenune. [IBofinoe mepaserncrso 0<100-x2<100 cmpa-
BegauBo mpum saoo6oMm sHaveHum x€D(f)=[-10; 10]. A rax
KaK GyHKNMS y= Vi Bo3pacTammiag, To 0< V100 - x2<1/100 =
=10, 1. e. O0<f(x)<10 npu mwbom smauennu x <€D (f). IIpu
sroMm PyHKEIUA f(xX) IpruHEMAeT BCe 3HAUCHUSA U3 NPOMEKYT-
ka [0; 10], mostomy E (f)=[0; 10].

Orret. [0; 10].

IIpumep 3. Haiimem E (f) — obsacTs maMeHeHUS (QyHK-

24
nuu f(x)= ——, x€[-6; 8].
V100 — x2
Pemenne. Tax kak —6<x<8, T0O
0< x2< 64,
-64<-x%2<0,
36<100-x2<100,
6 <V100-x2<10,
24 24 24
10 4/100-x2 6
nu 2,4<f(x)<4 upu amobom sHaueHuu x€[-—6; 8], mpuuem
f(x)=2,4 npu x=0 u f(x)=4 npu x=8. Ilpu satom PyHux-
musa f(x) OpuHUMAaeT BCe 3HAYEHHUSA U3 IPOMEKYTKa [2,4; 4],
noatomy E (f)=[2,4; 4].
Otrer. [2,4; 4].




Hpumep 4. Haiinem E (f) — obnacts umsMeHeHUa (DyHK-
nuu f(x)=>5sinx—12cos x.

Pemenue. Tax kak V52+(~12)_2———13, TO0 (YHKIIUIO

MOJKHO Bammcars B Buze f[(x)=13 <% sin x — % cos x) =
=13 (cosasinx—sinacosx)=13sin(x—a), rae o=arccos i.

13
Torma ma HepaBeHcTBa — 1<sin(x—-a)<1 caexgyer, UTO
—13<f(x)<13 mpu nwbom x€R. Ilpu srom dyuxuus f(x)
OPUHHEMAET BCe 3HAUeHUs mn3 mpomexxkyrka [—13; 13]. 9to
osHauaer, uTo E(f)=[-13; 13].
Orzer. [-13; 13].

IIpumep 5. Haiigem E (f) — obiacTh maMeHeHHS (PYHK-

nu f(x)=x>+10x+30+ ———.
man f(%) x*+10x+ 26

Pemenue. Tax rak a=x2+10x+26=(x+5)2+1>1 upu

aiobom sHavenun x (a=1 mpu x=-15), To QYHKIIUIO MOXXKHO

zamucarth B Bume f(x)=a-+ 7} +4. Oaa nrob6oro IOJ0KUTEb-

1 1
HOTO @ CIpaBeAJINBO HEPaABEHCTBO A+ " > 2, IpuueM a -+ 7=

=2 npu a=1. Ilostomy f(x)>6 npu aobom x€R.

Ilpu sTomM 3mauenue 6 GpyHKIUA f(X) IPpUHAMaAET B TOU-
Ke x=-5, u OyHKOua [(x) OprHUMaeT Bce 3HAYEHUSA N3
npoMexxytira [6; + o). ITosTomy E (f)=[6; + c0).

OrBert. [6; + c0).

4., YerHble U HeueTHble PYHKUUU

IIpumep 1. Hoxaxkem, uro @QyRIEa [(x)=|x|+ 7x?
yeTHAadA.

Pemenne. Tax xarx pasa amoboro x€R BepHBI paBeHCTBa
f—x)=l-x|+T(-x)?=]x|+Tx*=f(x), 10 OyEKIUa [(X)
YyeTHAA.

IIpumep 2. [Jorxasxkem, uTO QYHKITUA f(x)=lg(\/x2+1 —x)
HeueTHAad.
Pemenue. Taxk kax aaa jgo0oro x€R BepHBI PaBEeHCTBA

f(—x):lg(\/(—x)2+1+x)=1g( x2+1+x)=
—lg ( x2+1 +x)<Vx2+1—x) g 241—x2 g 1 B
Vat+l-x Va?+1-x Va4l —x
~1g(Vair1-x) =-lg(V@+1-x)=—F(x),

10 byHKIMA f(x) HeueTHAas.
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IIpumep 3. Mccaenyem Ha 4eTHOCThH (PYHKIMIO:

12 .
a) f(x)= (x—_m,

) 7

0) 1) =37 *33ar

Pemenne. a) O6sacts omnpegeneHusa Gyuruuu f(x) ecth
mHOkKecTBO D (f)=(—00; ~10)U(—10; 10) U (10; + c0).

Taxk rax

_ 12 _ 12 _
X = i 10 (21 10) ~ @10y (ai0) —/ ¥
nna ao6oro x€D(f), To dyurnua f(x) gerHad.

6) Tak xax ob6aacts ompegeneHusa GyHKIum f(x) ecTh
MHOMecTBO D (f)=(—oc0; —21)U(-21; 11)U(11; + ), TO, B
gyacTHOoCTH, umciao — 11 mpumapimexkur D(f), a mpormsomo-
agoxuoe emy umcyao 11 me mpuHagigesxxut D (f). Ilostomy
dyurmua f(x) He ABIAeTCA HU UeTHOI, HU HeUeTHOH.

5%, 3apaun ¢ napameTpom.
Ucnonb3zoBaHue 4eTHOCTU PYHKLUMMA

Ilpumep 1. Halizem Bce 3HaueHUd mapameTrpa &, Opu
KasKIOM M3 KOTODBIX YpaBHeHUEe

x*—8ax?*-9a+3a*=0 Q)

MMeeT POBHO TPU KOPHI.

Pemrenue. [lyiss KayKaoro 3HadeHHUA 4@ paccMoTpuM (QyHK-
muio f(x)=x*-3ax?—9a+3a?. Ona ompeneseHa Ha MHOXeCT-
Be R. Ora pyHKIUA UYeTHAS, TaK KaK AJd Jiroboro x € R cupa-
BeAJIMBO paBeHCTBO f(—x)=f(x).

IlosTomy ecim umcso x, — KOpeHb ypaBHeHmsa (1), To
YKCJIO — X, TOJKE KOPEHb 9TOTr0 ypaBHeHusi. YpaBHeHue (1)
HMeeT POBHO TPU KOPHS TOTAa M TOJLBKO TOTAA, KOTZa OHO
uMeer KopeHb X,=0 U elle ABa OTJIUYHBIX OT HYJA KOPHHA,
oTAMUAKIUXCcaA 3Hakamu. HalijeM Bce 3HaueHUA a, IpU
KayKJIOM W3 KOTODBIX YHUCJIO HYJb ABIAETCA KOPDHEM ypaBHe-
Hua (1). IloactasuB x=0 B ypaBHeHue (1), moayumm, 4TO
5TO BOBMOJYKHO TOJIBKO B ABYX caydasax: mpu a=0 u npm
a=3. Urak, upu a=0 u upu a=38 ypaBHenue (1) umeer Ko-
peHb x,=0.

Iipu a=0 ypasuenue (1) umeer Bux x*=0. 310 ypasHe-
HUe uMeeT TOJBKO ONUH KOpeHb X,=0.

IIpu a=3 ypaBHenme (1) umeer Bujg x*-9x2=0. 9To0
ypaBHeHME MMeeT POBHO TPU KOPHHA: Xq=0, x;=3 u x,=-3.

CremoBaTelbHO, TOJBKO Ipu a =3 ypasHernue (1) umeer
DOBHO TPU KODPHSIA.

Otreer. a=3.



IIpumep 2. Halimem Bce 3sHaueHusa mapamerpa @, IIpH
KayKJOM 13 KOTOPBIX yDaBHEHUE
ax-1 ax+1
=1 2
x+2a + x—2a (2)
uMeeT POBHO OJUH KODEHD.
Pemenue. Ilpy a=0 ypasHenume (2) He UMeeT KOpHeWN.
Hna xasxkgoro sHaueHusa a#0 pacemorpum pyHKIuio f(x)=
ax—1 ax+1

= . Ona onpepnesiena Ha MmuoKecTBe D(f) Becex x
x+2aﬁux—2a bel 0 ?

KpoMe x=2a u x=—2a. 9ra QYHKINUI YeTHAS, TAK KaK I
aoboro x € D(f) cupaBeAInBO PABEHCTBO

ey —ax—-1  —ax+1 _ax+1  ax-1 _
F=x) -x+2a -x-2a x-2a x+2a 7).

ITosTomy ecnm umciio x, — KopeHb ypaBHeHuda (2), To u
YHCJIO — X, TOX€e KOpPeHb 3TOT0 ypaBHeHUdA. ¥YpaBHenHue (2)
uMeeT OZWH KOPEHb TOTJa M TOJBKO TOrJa, KOrja 3ToT KO-
PeHb HYJIb U APYyTrux KopHel HeT. Halizem Bce sHaveHud a,
Op¥ KamJoM U3 KOTODPBIX YUCIO HYJb ABJIAETCS KOPHEM
ypaBHeHusa (2). IlloncraBus x=0 B 3T0 ypaBHeHUe, IOJYUUM,
yro a=—1.

Urar, npu a=-1 ypasHeHue (2) mmMeer KopeHb x,=0.
IIpoBepumMm, He MMeeT W OHO APYTUX KOpPHeHN mpu a=-—1.

—x—-1  —x+1
Pemus ypaBumeHUe ~—2 T 12 1, y6epumcsa, UTO
npu a=-1 ypaBHeHUe (2) 1eHCTBUTEJLHO MMeeT POBHO OJUH
KopeHb (x,=0).
Orser. a=-1.

IIpumep 3. Haiizem Bce 3HAYeHHWs Oapamerpa d, IpH
Ka'KJOM K3 KOTOPLIX ypaBHEHUE

x2—(3a+1)|x}|+2a2+2a=0 (3)

HMeeT POBHO 4YeThIPe KOpHI.

Pemenune. @yurnua f(x)=x2-(8a+1)|x|+2a®°+2a om-
pezelleHa Ha MHOXXecTBe R mnsa Kasjgoro sHaueHus a. Oma
yeTHasd, TaK Kak f(—x)=7f(x) nna awoboro x€R.

ITostomy ypaBHeHue (3) UMeeT POBHO YeThIPE KOPHSA TOI-
Ja ¥ TOJBKO TOTAA, KOTHa ypaBHeHUE

t2—(3a+1)t+2a%+2a=0 (4)

uMeeT ABa DAZJHMYHBIX ITOJOMKUTENLHBIX KODPHA {; U ¢, (B
9TOM cJiydae ypaBHeHUe (3) Oymer mMerTh HeThIpe KODHHA: i,
ty, —t; ® —1t,).

VYpaBuenne (4) umeer ABa Pa3JAUUYHBIX HOJOXKUTEIBLHBIX
KODHA I; ¥ f, TOTJIa W TOJBKO TOT/a, KOTJA BBINOJIHEHBLI TPH
YCJIOBUA: JUCKPUMUHAHT D ypaBHenus (4) IOJOXKuUTeIeH, U
cymma t,+t,, U npousBegeHue t;t, KopHell ypaBHeHusa (4)
IMOJIOSKUTEIBHBI.
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ITHA TPU YCJOBHUA O3HAUAIOT, UTO HMCKOMbBIEe 3HAUEHUS —
2TO TOJIBKO T€ a, KOTOPBhI€ YIOOBJIETBOPAIT CHCTEeMe€e Hepa-

BEHCTB (8a+1)>2-4(2a’>+2a)>0
3a+1>0 (5)
2a24+2a>0.

PemmennaMHu cucTeMbl HepaBeHCTB (D) ABIAIOTCA Bce a U3
muoxectra (0; 1)U (1; + oo).

CnemoBaTesbHO, AAA KaKAOro M3 5STHUX B3HAUYeHUH a
ypasHeH7e (3) UMeeT POBHO YeThIpe KODHH.

Otser. a€(0; 1)U (1; + o0).

IIpumep 4. Halinem Bce 3HauyeHHWs mapaMeTpa 4, IPHU
KasKIOM U3 KOTODBIX YDaBHEHUE

5-25/% —(1+25a)- 5/ +5a=0 (6)

UMeeT POBHO NIBa KOpHI.

Pewmenue. DPyurnua f(x)=5-25/*1—-(1+25a) 5% +5a
ompefesieHa Ha MHOKecTBe R nia Kakjgoro sHaueHud a. OHa
yeTHass, Tak Kak f(—x)={f(x) gasa mwoboro x<R.

ITosTOoMy ecnm YMCIO X,— KOpeHb ypaBHeHus (6), To
YUCJIO0 — X, TOXKE KOPEeHb STOT0 YPaBHEHUA.

O6osuauum t=>51*, Torga ypaBuenune (6) mepenunierca B

BHUIE 5t2—(1+25a)t+5a=0. (7

Ypasuenue (7) muMmeeT ABa KopH:aA: t;,=0,2 u t,=5a.

VYpasHenue 5% =5-1 KopHe#l He uMmeeT. YpaBHeHnue b!*l =
=ba UMeeT [IBa PABIHWUYHBIX KOPHS X, U — X, TOTAA U TOJbL-
Ko Torma, Korpma ba>1, 1. e. xorza a>0,2.

CrenoBatenbHO, ypaBHeHUe (6) MMeeT POBHO JBa KODHA
TOJABKO Korza a>0,2.

Oreer. a>0,2.

6. NMpomexxyTKu MOHOTOHHOCTM PYHKLUN.
NMpomexyTkm 3HOKONOCTOSHCTBA PYHKLUMU

IIpumep 1. Omnpegenum ‘ yh |
no rpadury GyERIuu y=f(x)
ee IIPOMEKYTKU: a) MOHOTOH-
HocTH; 0) 3HAKOHOCTOSHCTBA
(puc. 3). /N 1

Pemenne. a) Bugwo, gro Y '_2'\ 0
(byHKIUA onpeziesieHa Ha IIPO- : ] / .
MeXxyTKe [—5; 6], ma mnpo- /
mexxyTrax [-5; —3] u [0; 6] — ot :
OHA BO3pacTaeT, a Ha IIpoMe- — ‘ . ' :
myTKe [-3; 0] — yO6bIBaerT. Puc. 3

T
|
-

3 .J‘ | l

y= f(ofli]é“
/o

4 1 6

Y

bed

"\,\“" i




6) f(x)>0 ma mpomexyrkax (—4; —2) u (4; 6]; f(x)<0
Ha IOPOMeXyTKax [—5; ~4) u (-2; 4).

Hpumep 2. Hoxamem, uro pyaruus f(x)=V2x—3 Bo3pa-
cTaeT Ha Bcell 00JIaCTH ompejesieHus, T. €. Ha IIPOMEXYTKe
[1,5; + o0).

Pemenue. Ilycts 1,5 <x; <x,. HoxaxxeM, uto [(x;)<f(xy).
Haa sToro ompeAesuM 3Hak pasHocTH f(x;)—f(xs)=V2x,~3—

—V2x,-3. YMHOXHEM U pasfejuM 5TY PasHOCTb Ha IIOJO-

AKUTEenbHOe YuciIo \V2x, —3+V2x,—3 (KOpHH He 06paIaTCs
B HYJIb OJHOBPEMEHHO):

F ()~ fx3) =\, ~ 3 —\2x, 8 =

2 (x1—x3)

Vaxi—8 +12x,-3
Yucanurenb NOJNYYEHHOU APoOU OTpUIATENLHBIN, TAK KaK
X, <X,, 3HAMEHATEeJb NOJOXUTEJIbHbI{, I03TOMY

flx)—F(x)<0, T. e. f(x)<f(xy).

Wrak, GosbllleMy 3HAYEHUIO APTYMEHTA M3 IPOMEKYTKA
[1,5; +o0) cooTBeTcTBYeT Goablliee 3HadeHMe PYHKIUIM, CJIE-
KoBaTeNbHO, MDYHKIIWA Ha dTOM IPOMEKYTKE BO3pacTaer.

Hpumep 3. OmnpexeauM IPOMERYTKH 3HAKOMOCTOSHCTBA

= x-1)(x-2)

byexnuu f(x)= (-3 (x4
Pemenne. O6jyiacTs onpenenennsa Gpyuxuun f(x) ecth MHO-
KecTBO (—oo; 3)U(3; 4)U (4; +c0), dyakuua f(x) oGpamiaer-
¢ B HyJb B TOUKaxXx x=1 m x=2. Oupegeaum 3uHax f(x) Ha
uHTepBanax (—oo; 1), (1; 2), (2; 3), (3; 4), (4; + o) (puc. 4).
IIpumenss MeTonx mHTEp-
T = T - T BaJIOB, MOJYYIUM, 4TO f(x)>0
1 9 3 4 ™ Ha mHTepBanax (—oo; 1), (2; 3),
(4; +00); f(x)<0 mHa uHTEp-

Puc 4 Banax (1; 2), (3; 4).

7. Nocrpoenne rpadpukoB PyHKUUMA

IIpumep 1. IlocTpoum rpaduxr GyHxuuu y=—log,(x—3).

Pemenue. Crauana mocrpoum rpadpuk Gysxium y=log,x
(Ha pucyHKe 5 oH m300paieH NYHKTHUPHON ImHUeN), IIOTOM
ImepeHeceM ero Ha 3 eAMHHWIBI BIPABO, MOJYYHM rpadbux
byaruuu y=log,(x—3) (puc. 5). 3aTeM CHMMETPUYHO OTO-
0pasyM moOJyUeHHBIHA rpadur oTHOCHUTESBHO ocu Ox, mOJy-
yuM Irpaduk GyHRUIUH y=-—log,(x—3) (puc. 6).

IIpumep 2. IlocTpoum rpadux GyHKIUU y=V—x+4.
12



- y“ | T I i T
B - !
| x !
e
2T /IP '
p—— |— e 4 — e
[ R -
S B IV SRNIE:Y 5 "7 x! _L: A
|
e - <
|
— ity =logy(x —3) - logy(x —3) ——
SR N PO l 1 I R N 1]
Puc 5 Puc 6
Pemenwne. [Japayo QyHK- ST
NMI0 MOKHO 3a7aTh (GopMmy- y=\[_:
go#t y=V—(x—4). Caauana =7
nmocTtpouM Trpadukr PYyHKIUU
y-——\/—:z (za pucynke 7 oH H20- I -
OparkeH ITYHKTUPHON JHHU- 4 | %
el), TOTOM CHMMETPUYHO |
oToOpPaszuM ero OTHOCHTEJb- —
HO ocu Oy, moayuuM rpadpux Puc. 7
dyariuu y=VY-—x (puc. 7).
3arem mnepeHeceM IOJy4YeH- | YA L J
BBl rpaduK Ha 4 eqUHUIIBI }<t—\\ : - — —]
BOPABO, TMOJYYUM TPAPUK |l y=N—-x+4
T R 2 o
bysrIun y=V-x+4 L 7 N~
(prc. 8 v=VE NN
puc. 8). : T B
— _1 |0
IIpumep 3. ITocTpoum rpa- 4 r 1 1 : } 4 xi
pux pysruum y=3cos0,bx. I T T e
Pemenune. Cmauana mo-
crpouM Trpadux @QYHKIIUUA Puc 8
S/ S W O O ) YA N
BN N I I AR L ;{,39_70’536_4
] ‘ L ) | !
b “”‘%ﬁfl’ y=cos0,5x | | | 1 WA l& ’ |
I = 20 D S R Y7~ ol B\ N L
TR T 0TS el x 9T T 10 I L,
| f - i 1 T/ T
- L bl dy=cosxf- Ny . \\
Lo l I | L——!ZL_ | -84 —t Ss.,ﬁ
L 1 L) N 1
Puc 9 Puc. 10



y=cosx (Ha pucyHke 9 oH m300pa’keH IYHKTUDHOH JIHHU-
eli), MOTOM pacTssHEM ero BAoJIb ocu Ox B 2 pasa, IOJIYyYUM
rpadur GpyHxuun y=cos0,5x (puc. 9). 3aTeM pacTaHEM ero
Brosb ocu Oy B 3 pasa, moaydyuM rpaduk GyHROIHUH
y=3cos0,5x (puc. 10).

IIpumep 4. ITocTpoum rpa- T T~ \/:_%__:
dux pyHKIIT y— 21— 22+ 4x. T TR T Ay
Pemenue. [Jauuyno GyHK- ' e

M0 MOMHO 3amaTh Gopmy- ' |
goii y=V25—-(x—2)2. Tax N\

kak y=>0 guasa Bcex x€D(y), /

TO TouKamMu rpadura 9TOH | -
GYHKOUHN ABXAIOTCA TOABKO | -3 0 2| 7 x
Te TOUKH mnjaockoctu xOy, ] } | ]

KOODPJAMHATHI KOTOPBIX ABJIA-

I0TCA peIleHHuAMH CHCTEeMBI Puc 11

(x-2)*+y*=25
y=0.

IlosTomy rpadurom GyHRIuU y=",21—x%+4x ABIAsgeTca BepX-
HAA IOJYOKPYIKHOCTH OKDPYHOCTH (x—2)%2+y?=>5% ¢ menT-
poMm (2; 0) u pagumycom 5 (puc. 11).

8*. I'padpukmn PyHKUMK, copepKALUX MOAYNU

IIpumep 1. ITocTpoum rpadur QyHKRIUHN y='?i—2+1’.

Pemenmne. OGnacTh ompegenenns QYHKIIMH €CTh MHOMKe-
CTBO BCeX JeHCTBUTEJBHBIX UMces X, Kpome x=2. CHauajaa

moctpouM rpadbur GyHKIUN y:——l——i—l mepeHocoM rpadu-

x—2
yA | ’ y A | 1 ' '
L=t o e
l — f — IJ_ 1 I
| AN ' | L
| + |
- _L_l___l_\_‘?i_\___ l.__‘_._l___ l__\__.\__"“_—_JT_—:
= | T T il B i T ‘
™~ | - [ -
0 2 x 0 1 2 | x
| T I | —
\ e | .
| L I | |
i I | J
Puc. 12 Puc. 13
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_____ ~--1- o
}—2/012 X

— RN

RN N N .
[ | [ L

Puc 15

Ka QYyHKIUHU yzi Ha 2 eJUWHUILI BIIPABO M Ha 1 enquHuUIy
BBepx (puc. 12). Hna Bcex y =20 sroT rpadur coBmajzaer C

rpaduKkoM QYHKIUN Y= (sTa uvactp rpadpuxa m30-

fpakena sxupHoii nauameii). Yacts mocTpoeHHOro rpaduka,
IJAA TOUeK KoToporo y <0, cuMMeTpudyHO OTOOPA3BUM OTHOCH-
TesbHO ocu Ox U TOJyYMM HCKOMBIH rpadux (puc. 13).

+1

1
IIpumep 2. Iloctpoum rpadpuxr GyHKIUH Y= -2
x —

Pemienne. Ob6jacts oupeneneHsa GyHKOUU €CTh MHOMKEe-
CTBO BCeX AeHCTBUTEIBHBIX tmcen X, KpoMe Yucel x=—2 #

x=2. Tak Kax GyHKIUA y—ﬁ——kl YyeTHAas, TO IOCTPOUM
ee rpadukr cHauasa guasg x>0. B srom cayuae QyHKIHIO

MOYKHO 3ajgaTh (popMyaol y= ﬁ +1, ee rpadux uzobpaxen

Ha pucyHke 14. Temepsr IOCTPOEHHYIO HacTh rpaduKa CHUM-
METPUYHO OTOOPA3UM OTHOCHUTEJBHO ocu OxX ¥ MOJy4YUM HC-
KoMbIM rpaduk (puc. 15).

AL N i R N I R 1 R
ol 1 iT y=—;71"-_—4 y= x2_|1 i
S R I T e ]
—_ L 1_,_“ yx—x ' (l/ ! } '

L f\f\g; .1 - 11--%.\\‘1
<10 1 = 10 1x F—_10) 4 x

! Jr [ ! } | ‘» |

L -l NS

| - | N [ i

Puc 16 Puc 17 Puc. 18
15



x2-1
x|x2-1}"
Pemenyme. O6aacThb ompeneneHusa GYHKIUHE eCTh MHOMe-
CTBO BCeX HeHCTBUTEJBHBIX umMces X, KpoMme umncen 0, -1 u
1. IIna |x|>1 uckomblil rpaduk coBiajgaer ¢ 4acThio rpadmu-

IIpumep 3. Tlocrpoum rpadhur PyHKIUN Y=

Ka OYHKIIUU y=% (puc. 16). Oas |x|<1 uckombiii rpaduk

COBIIaaeT ¢ YacThi0 Ipadmka QYHKOUH y=—% (puc. 17).

Ha pucynke 18 msobpaskes rpad@ux MCKOMON PYyHKIHU, KO-
TOPBIH HonydeH obbeJmHeHHMEM IBYX ero yacrel mada |x|>1
u gaa x| <1.

9%, 3apnaum ¢ napameTpom.
Ucnonbzosauue rpapukos PpyHkuKA

IIpumep 1. Haiimem Bce 3HaueHuUss mnapamerpa b, npu
KasKIOM U3 KOTOPBIX YpaBHeHUe
x3—6x2+3x:b (1)
L]
“UMeeT POBHO TPU KODHHA. , \
x°—6x +3x- Oxna
x|
onpezaene”a aiaa Beex x=0. Oas x>0 pyuxmumo y=7f(x)
MOJKHO 3axaTh dopmyaon y=x2—-6x+ 3. 'padury GyHKIUN
f(x) mpuHaAAJeKaT JUIIL Te TOUYKY mapabonabl y=x2—6x+3
¢ BepummHOI (3; ~6), Aaa KoTtopbix x>0. Hiasgs x<0 dpyHk-
nuio y=7(x) MOXHO 3ajaThb
dopmyaon y=-x2+6x—3.
T'padpury oyarnum y={f(x)
i TPpUHAAJEXKAT JHIIb Te TOY-
34 ___ ku mapabossl y=-—x2+6x—3
¢ BepmmuO# (3; 6), AAsS Ko-
Topeix x<0 (9ra napabona

Pemenne. Pacecmorpum dbyurmuio f(x)=

'

yi

A

| CHMMeTpHYHA mapa6oJe
o Y=x2—6x+3 OTHOCHUTENBHO
0 x| ocu Ox).

Ipabuxr dyaxmun y=f(x)
nzobpasked Ha pHucyHKe 19.
VYpaBHeunue (1) wumeer
______ POBHO TpM KOPHS TOJBKO B
L TOM cay4ae, KOTja TpsaMas
| y=b nmnepecexkaer rpadux
e N dbyHKIEM y=f(x) DPOBHO B
y=-6 Tpex TOUKaX, T. €. TOJBKO
‘ — " npu be(-6; —3).
Puc 19 Oreer. be(—6; ~3).
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Hpumep 2. Halizem Bce 3Haue- &\ A *
Hus napameTrpa b, IpM KaKIoM M3 — o
KOTODBIX YpaBHeHHE w,

_9x-4—|xP+x—2|=b (2) ‘22\

uMeeT POBHO JIBa KOpPHS. - ,\>

Pemenune. PaccmorpuMm ¢yHK- | S5
muio f(x)=x2-2x-4—|x*+x-2|. | a
Oua omnpeneyeHa nnsa Bcex xcR. —— 4}; A b o
Tax KaK KBaJpaTHBIH TpexdjaeH
x?+ x—2 paBeH HyJal0 M 1pu x=1, u
opu Xx=—2, TO AJIA IOCTPOeHus rpa- ! \
dura bysrnuua y=7(x) paccmorpum - 4 3
aBa ciaydad. L \

Ha npomesxyTkax (—oo; —2] m | \
[1; +c0) dyHKOHB Y=7(X) MOXHO \
samaTs GQopmynol y=-3x—-2. Ha -— / T
Ka)KAOM M3 9TUX IIPOMEIKYTKOB rpa- ;\
UK cpyHRm/II/I y=f(x) — wactp | GL
IpAMON ~3x-2. Tipnuem T~
r(=2)=4, f(l)——5

Ha nmpomexyrxe [-2; 1] dyux- L_J \,7
IHI MOYKHO 3aaThk (opMynon p 20
y=2x%—x-6. Ha aToM IpoMexyTKE ne
rpapur yEruIuu y=7(x) — yacTs napaboabl ¢ BepIIUHOHI
<11£ 6—) Mpuaem f(—2)—4, f(1)=—5.

Onsa Bcex x rpaduk dyuaxuuu y=f(x) nusobpakeH Ha pu-
cyake 20.

VYpasuenmne (2) mMeeT POBHO JBa KOPHSA TOJIBKO B TOM
ciyuae, xorja npsamasa y=>b mnepecexaeT rpadbur QyHKIHUH
y=7(x) poBHO B ABYX TOYKaxX, T. €. TOJABKO Ipu b=-5 mau

opu b=—6%.

Ry

1_
[

L
L

Oteer. b=—-5u b=—6-é.

IIpumep 3. Halizem Bce 3HaueHus uapamerpa b, mupu
KaKJoM M3 KOTOPBIX YDaBHEHUE

V49 —(x-b)2=6-b (3)
uMeeT eAMHCTBEHHLIA KOPEHD.

Pewrenue. Ina xamzporo sHaueHud b paccMoTpuM GyHK-

nuo y=V49-(x-b)2. Tax rax y=>0 gaa Bcex x€D(y), To
TOUKaMH I'papuKa 5TOM (DYHKIUY SBJIAIOTCSI TOJBKO Te TOY-
KM miockocTu X0y, KOOPAWHATHI KOTOPBIX ABJSIOTCA PeIIeHU-

AMI CHCTEeMbI (x—b)?+y%2=49
y=0.
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y=6->b IlosTOoMy [Jid KamkIoro 3HaueHUs b

rpadpuroMm QyHKIuH y=1\49—(x->b)?

ABJIAETCA BEPXHAA MOJYOKPYHHOCTH

okpyxHOCcTU (Xx—b)>+y?=49 c nenr-

pom (b; 0) u paguycom 7 (puc. 21).

Hnsa kasxxgoro sHayeHuda b rpadu-

Puc. 21 KoM @QyHrnun y=6-b aBadercsa

npaMas, mnapajieabHada ocu Ox.

VYpasuenue (3) OGymer mMeThb €JUHCT-

BEHHBIY KOPEHb JHIIb TOrAa, KOrJa dTa IpAMasd KOCHETCH

MOJYOKPY'KHOCTH. ITO IpoOU30MgeT Mpu ycaoBuu 6-b=7,
T. e. ipu b=-1.
OtBer. b=-1,

10. NMpeaen ¢yHkuNMU

IIpumep 1. Buiumcaum mpeges lim 62xx~‘130 .
Pemenne.
.. 6x-10 1 . .
i 2 -tk e -
Hm e —Am(8 gpg )mlimd-lim 5 me =3
3
IIpumep 2. Brumcaum mpeges lim ~11x7+12%
x—too  13x2 4 14x
12
-1lx+—
_ 3
Pemenne. lim —llxt+12x lim S 2.
x—+c0  18x2+14x x—>+00 14
13 +5
lim <—11x+£>
x—+400 X
= =—00,
. 14)
Jim (13422
. x2-25
IIpumep 3. Borumcaum mpegen lim 5
x—5 X—

2 _
Pemenue. lim = 25 =lim

(x=5)(x+5) ;. _
P~ —£1£I;(x+5)—10.

-5 X—5 x—5
IIpumep 4. Brorumcaum npegen lim M.
x—0 tgdx
. in 5x .. 8inbx-4x-cos4x-5
Pemenne. lim 222X _1im =
x~0 tgdx  x—o0 5x-sindx-4
=hm<sin5x. 4x -Cos4x-é>=é-lim sinbx 1 v
£ —0 5x sin4x 4 4 x-0 bx lim sindx

x—0 4x

18



Xlimcos4x=é, TaKk Kak limM=1, 1i M=1’
x—0 4 x—0 5x x—0 4x

limcosdx=1.
x—0

Ipumep 5. Briumcanm IIpenen 11r£1o (1— 1x>x

-t
m!»—a

Pemienmue. 316131%(1 — %)’; 31}3}10 <<1 + — > ? , TaK

Kak lim<1+ %)aze.

o—>00

11. O6parHbie PyHKUUMU

Ecan ¢pyukuus y=7F(x) ompezeseHa M CTPOTO MOHOTOH-
Ha HAa TPOMEXYyTKe J U mMeer o0JlacTh M3MEHEHUS — IIPO-
MEXYTOK J;, TO oHa MMeeT 00paTHYIO (QPYHKIIMNIO ¢(x) ¢ 06-
JACTLIO ompejesenus J; U obgacTsio UBMeHeHUA .

ITpumep. Hatigzem dymxuuio y=o¢(x), o6paTHYIO K TaH-
Holi pyurnuum y=7F(x), ecau:

a) y=4x-2, x€[-1; 2];

6) y= 27 +4, xe(l; +o0);

B) y=(x—3)2+2, x€[3; +00);

) y=14+Vx+2, x€[-2; +o0);

m) y=57% e) y=log,(x-3).

Pemenue. Bee hyaxnuu, paccmMaTpuBaeMble B 3TOM IIPH-
MeDpe, OIlpefeieHbl M CTPOTO0 MOHOTOHHBI Ha NAaHHBIX IpoOMe-
JYTKAX, HOATOMY BCe OHU MMeIT obpaTHbie QyHKIMu. Haii-
JleM uX.

a) O6aacTth ompeneneHus QyHKIHUU — oTpe3ok [—1; 2],

obnacTh usMeHeHusa — oTpesok [—6; 6]. Boipasue x us dop-
Myasl y=4x—-2 pna x€[-1; 2], nomyduum, 4TO

xzyTM’ rne y€[—6; 6], xe[-1; 2]. (1)

Dopmyna (1) samaer bymrmuo x=0¢(y), odpaTHyIO K
byrxknun y=4x-2, x€[~1; 2]. 3amenum B dopmyse (1) x
Ha y U Yy Ha x, moayuyuM QyHEIH©O Y= (x):

y= xl—Z, rae x€[-6; 6],
obparuyo K Gyuknuu y=4x-2, x€[-1; 2].

6) Ob6stactd oupegeseHusas (QYHKIUHM — IPOMERYTOK

(1; +00), obnacTe uaMeHeHUs — MPOMEXKYTOK (4; + 00). BrI-
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pasuR x w3 GopMYyasl y=x—5~1+4 o x€(1; +o00), nouy-
YUM, 4TO

x=;%—+1, rae ye(4; +00), xe(l; +o0). (2)

Popmyna (2) zazmaer QyHRIU0 X=¢(y), 06paTHYIO XK
byHRIUU Y = % +4, x€(1; +00). 3ameaum B dopmyte (2) x

Ha Yy U Y Ha X, IOAYyJIuM (QPYyHRUMIO y=(x):

5
_ 1’ 4; o0
T +1, rae x€(4; +co),

o0paTHYI0O K (PYHKIUU y=;%+4, x€(1; +o0).
B) OGracts oupepeneHusd (QYHKIUUW — OPOMEXKYTOK
[3; +0o0), obnacTs UBMEHEHUsA — MPOMEKYTOK [2; + o). Boi-
pasus x ud Qopmyael y=(x—3)2+2 paa x€[3; +o0), mony-
Y@M, UTO
x=\y—2+3, rae ye€[2; +00), x€[3; +o0). 3)

Dopmyna (3) zamaer (GyHKINIO Xx=¢(y), 06parHYIO K
byrruun y=(x—3)?+2, x€[3; +o0). 3amenum B (opMyJe
(3) x Ha y 1 y Ha x, TOayYyuM QPYHKIHNO Y= (x):

y=\x—-2+3, rae x€[2; + o),

obparHyoo K QyHKIUMN y=(x-38)%+2, x€[3; +o0).
r) Obnactp onpemesdeHus  QYHKIUU — IPOMEKYTOK
[-2; +00), obiracTe M3MEHEHHUS — NPOMEXKYTOK [1; + o).

BripasuB x us dopmysabl y=1+\x+2 gna x> -2, Moay4yum,
4T0

x=(-1)2-2, rage y<[l; +o0), x€[-2; +o00). 1)
Dopmyna (4) sanaer Gpyarnuw x=¢(y), odbpaTHyw ®

byHrnum y=1+\x+2, x€[-2; +00). Samenum B Gopmy.Je
(4) x ra y u y Ha x, ODonyuuM QYHKLUIO Y= (x):

y=(x~-1)*-2, rae x€[l; +o0),

obparaHyoo K GyHRDUM y=1+\x+2, x€{-2; +o0).

n) ObiacTs onpesenednsa Gyurnum — R, obaacTs uaMe-
HeHUs — npoMeskyTok (0; +co). BripasurB x us dopmyiini
y=>5""%, moJyduMm, 41O

x=logs;y~2, rue y€(0; +0), x<R. (5)

Popmyna (5) zamaer GyHrRIHIO X=¢(y), obpaTHyio K
pyarnun y=5""2, x€R. 3amenum B dopmyre (b)) x Ha y u
Y Ha X, TOJyUYNM (PYHKIHAI Y= (x):

y=logyx—2, rne x€(0; +00),
obparHyio K QpyHKUMU y=>5'"%
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e) Ob6sacry omnpeneneHus QYHRINAU — IPOMEKYTOK

(3; +00), obnacte usmeHeHua — R. Bripasus x us dopmy-
gl y=1log,(x~3) gna x>3, moaydum, 4To

x=2"+3, rae yeR, x€(3; +co). (6)

Popmyna (6) zamaer GyHKIUH X=¢(y), 06paTHYIO K
DyHKOUHR y=log,(x—3), x€(3; +00). 3amenuM B (popmyJae
(6) x Ha Yy M y Ha X, NONYYUM ODYHKIHIO Y= (x):

y=2"+3, roe x€R,

obpaTHyo0 K QOVHKNuM y=1log,(x—3), x€(3; +oco).

12. MpousBogHbie 3NEeMEeHTAPHBIX PYHKIUNA

3neck u gmajiee mpousdsonHas GVEHKUUM f(x) Haxomurcs
IId TeX 3HAUEHUH X, IPH Ka)XIOM M3 KOTOPBIX 3Ta (PyHK-
Iusa UMeeT NPou3BOAHYyI0. /s TIPOCTOTHI 3aIlMCH CaMH 3TU
3HAUEeHUA HE YKa3bIBAIOTCH.

Hpumep 1. Iloansaysack ompedesieHueM, HaWAeM IPOU3-
sonHy0 QyHxuuu f(x)=x%2-5x+ 7.

Peutenne. B 11060# Touke x€ R BBIUMCIUM IIpHpalie-
Hue QYHKIUM Af, COOTBETCTBYOIlee IIPUPAIIEHUIO apry-
MeHTa Ax:

Af=Ff(x+Ax)—f(x)=(x+Ax)’ - B(x+Ax)+ T —(x?-bx+T)=
=2xAx + (Ax)?—BAx=(2x+ Ax—5)Ax.

Af
Brruncaum orTHOIIEeHUE ——!

Ax
A
X; =2x+Ax—-5.
Af
Tenepb BBIYMUCAUM TpeAeS OTHOIITEHUA Ay [pH Ax—0:
lim AF =lim(2x+Ax—-5)=2x-5.

Ax—0 AX  Ax—0

Urak, f'(x)=2x-5.

OrBer. f'(x)=2x-5.

Hpumep 2. Hafizem: a) f'(x); 6) f'(2),
ecam f(xy=x-4x?+3x~11.

Pemenue. a) Ina kakporo x € R umeem
F(x)=(x?-4x2+8x-11) =(x?)" - (4x%)" +(3x) - (11) =
=3x2-4.2x+3-1-0=3x%-8x+ 3.

6) /'(2)=3-22-8.2+3=-1.
Otrer. a) f'(x)=3x2-8x+3; 6) f'(2)=-1.
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IIpumep 3. Hatizem: a) f'(x); 6) f'(0),
ecau f(x)=5*sinx.
Pemenue. a) [Ina xamgoro x € R umeem
f (x)=(5%-sinx) =(5*)"-sinx+5*-(sinx) =
=5*-Inb5-sinx+ 5% cos x.
6) f'(0)=5%In5-8in0+5% cos0=1.
OtBer. a) f'(x)=5*-Inb5.-sinx+5%-cosx; 6) f (0)=1.
IIpumep 4. Haiigem: a) f'(x); 6) f'(-2),
3x%-5
x+1
Pemtenme. a) IIna xampgoro x#—1 umeem

2_5Y 2_5)’. (32 _EY. ,
f'(x)=<3x 5>=(3x 5) - (x+1)-(8x*—5)-(x+1)" _

ecau f(x)=

x+1 (x+1)?
_6x-(x+1)-(Bx*-5)-1 _6x+6x—3x>+5 _ 3x®+6x+5
(x+1)? (x+1)? (x+1)2
oy B:(=2)2+6-(-2)+5 _
6) f'(-2)= C2il) 5.

OTeer. a) f'(x )—%i—gﬁ;—é 6) f'(-2)=5

Ipumep 5. Haiinem: a) f'(x); 6) (1), ecnu f(x)=Vx.

Pemenne. a) Hua xaxporo x>0 zanuiieM (QYHKIHWIO B
1

1 I’
2 vz ) 1 "5 1 1
Buge f(x)=x°, Torga f'(x) (x > g% I —2\/;.
2x
1
6) F'(1)=—= \/~ =3
(0 ; O 1 =3
TBeT. a) [ (X)= \/_ ) 7' (1)

13. NMpomsBogHasa CNOXHOK PYHKLUMU

3necy u pajee mpomidBomHaa GyHrnuu y=f(u(x)) Haxo-
OAUTCS KAaK IIPOM3BOTHASA CJIOMKHON (PYHKIHH 1O (opmyle
Yo=Y, U

IIpumep 1. Haiinem nmpoussoguyio byERIHU Y= (2x - 5)2°,

Pemenue. y,=(u?), - u,=20u'® u,=20(2x—-5)-(2x-5)' =
=20(2x—-5)1-2=40(2x-5)'%, rme u(x)=2x-5.

Otrset. 40 (2x - 5)1°,
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Ipumep 2. Hafizem npousBogHyio GyHKDUU:

a) y=sin(4x+5); 0) y=ctg(7x-6).

Penienue.

a) y,=(sinu),-u,=cosu-u,=cos(4x+5)-(4x+5)’
=4cos(4x +5), rue u(x)=4x+5;
1 , 1 ’
sinu =T sin?(7x—6) (Tx=6)'=
, Toe u(x)=Tx—6.

I

6) y.=(ctgu), -u,=—
I A
sin?(7x - 6)

. -7

Orteer. a) 4cos(4x+5); 6) m

IIpumep 3. Hafimem npousdBogHYIO GQYHKITHHA:

a) y=e 3, 6) y=5%t4;

B) y=In(bx+6); r) y=1logy(4x-5).

Peinenue.

a) y.=(e"), - u.=e* -u,=e?*3.(2x-3) =2e?*73, rpe
u(x)=2x-3;

6) y.=(b"),-u,=5*-Inb5-u,=5%".1n5.(8x+4) =
=3-5%"In5, rae u(x)=3x+4'

B) yi=(Inw), uy= 1 ui= z—— - (5x+6)' = ", rae
u(x)=5x+6;
, , 1 . 1 ’
r) yx=(10g3u)u‘ux=m’ux=m -(4x-5) =
—_— 4 = —
= (4x—5) .3’ rge u(x)=4x-5.
Orser. a) 2¢%*73; 6) 3-5%**1.1n5; B) = +6
4
) x5 s

IIpumep 4. Hailinem mpousBOAHYI0 (QYHKITUU:
3 3 —
a) y=\x; 6) y=Vx'.

Pemenue. a) Ecau x>0, To QyHKIIHIO MOYKHO 3aIlHCATh
1

B Bujie y=x° . Torna umeem

rzlx — —
Y==73
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Ecnun x<0, 7o —x>0 u JyHKIHIO MOMHO 3alucaTh
1

B BHlE J=—(—X) 3, Torga umeem

2
' 1 T3 1 ’ 1 '
Vemmg @) Tou=— o w e L ca) =
2 5 —
3u’ 3V(~-x) 3\x
e u(x)=-—x.

1

3
3Vx?

6) Eciu x>0, To QYyHKIMIO MOYKHO 3alHucaTh B BUJe
2

Urak, y' (x)= oaa xamxpgoro x#0.

y=x§, TOorgAa MMeeM
1

,_g 3 2 _ 2

1 3 .

3 3x3 3\/;

Ecan x<0, To QYyHKIMIO MOMHO 3alucaTh B BHJE
2

3 2
y=V(-x)?, a Tar Kag —x>0, To B BHUIe y=(—x)3. Torma

nmmMeeM
1
_2,.% o, 2, 2 , 2 2
Y=g W *u= S u = S a) = (D)=,
3u3 3V-x 3V-x 3Vx

rae u(x)=-—x.

HUrak, y' (x)= s — AJs Kamporo x#0.
3Vx
OTBert. a) —31—, x#0; 6) —§~, x#0.
3Vx? 3Vx

14*. MpousBoaHOA CNOXHONK PYHKLUUM
(npoponxeHue)

IIpumep 1. Hatinem f'(2), ecaum f(x)=V3x2-6x+1.

Pemenne. Crauana Halinem npousBogHyio GyHrmun f(x):
1

1y _1
f(x)=(V3x2—6x + 1)'=<(3x2—6x+ 1)2 > =%(3x2—6x+ 1) 2x
6x-6_  _  3x-3
2V8x2-6x+1  \/3x2—6x+1

X (8x%—6x+1) =
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Tax rax 2€D(f(x)), To f(2)=—2-228  _3.

V3-22-6.2+1
Orser. ' (2)=3.

Ipumep 2. Haiinem f'(4), ecam f(x)=(x2-3)-Vx?+9.

Peutenne. CHauajyia HajijeM IPOU3BOAHYIO GYyHKIIMH f(x):

£ )=((x*=3)-Vx?+9) =(x?-3) - Vx®+ 9+ (x*-8) - (Vx*+9) =
_1
=2x~\/x2+9+(x2—3)-%-(x2+9) 2 (x2+9) =2xVx?+9+

(x2-38)-1-2x :2x(x2+9)+x(x2—3) _8x*+15x _ 3x(x*+5)

2\ +9 X2+ 9 Vee+9  Vx+9
. 2 .
Tax xax 4€D(f (x)), 1o f/(4)= > 21U F5) 12521 —50,4.
V42 +9
Oteer. f'(4)=50,4.
x2-25

Hpumep 3. Haiinem f'(13), ecam f(x)= ——

Pemenue. Cuauaja Haiizem npoussoAHyio Gyurmun f(x):

(V8 ) L V) o Veims ety
X

3 (x—-3)
25> 28) _\Z 5.1
_ 2 x2_95 _ X" -8x~-x%4+25 _
(x—3)? Va2 — 25 - (x - 8)2
_ -3x+25
Va2 =25 - (x - 3)2
Tax xax 13¢D(f (x)), To ' (13)= -3-13+25 _
-7 V132-25.(13-3)2
600 °
' __
Otger. f'(13)= 500

15. Makcumym U MUHUMYM PYHKUUMN
Ha oTpe3ke

Hpumep 1. Mama dpyurmua f(x)=x>-6x2+9x+7.
Haiinem:
a) KpUTHUYeCKHe TOUKM pyHKiuu f(x) Ha orpeske [—2; 2];
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6) HauboJbIllee M HaMMeHbITee 3HaueHuA GyHEKOIUU f(x)
Ha oTpeske [—2; 2].

Pemenme. a) IIpousBoaHaa ¢yHEIUM f(x) cyIiiecTByeT
ana maoboro x € R. Haiinem ee:

F(x)=(x®-6x2+9x+7)=3x2-12x+9.

Haiinem Touxku, B KoTopbix f'(x)=0. [uas storo pemum
ypaBHEHUE

3x%-12x+9=0. (1)

Vpasuenue (1) umeer aBa Kopusa: 1 um 3. M3 sTHux uucen
TONBKO umcao 1 ABJgeTCa BHYTPeHHEH TOYKOI orpeska [—2; 2].
ITosTromy x=1 — eguMHCTBEHHAas KPUTHUUECKAs TOUKa (QYHK-
nuu f(x) Ha oTpeske [—2; 2].

6) BriumcnnMm sHavenusda (GyHKRIUM f(x) HA KOHIAX OT-
pPe3Ka W B KPUTHUYECKOW TOUKe:

f(=2)=(-2)®-6-(—2)24+9 - (—2)+T=-43;
f(1)=12-6-1249.-1+7=11;
f(2)=2%-6-224+9.24+7=9.

Hawubonbiiee sHauenue GpyHKITIU f(x) Ha oTpeskre [—2; 2]
paBuo 11, »To 3HaueHHWe JOCTHUraeTcad B TOUKe Xx=1; Hau-
MeHbIllee 3HaueHme QYyHKIUU f(x) Ha orpeske [-2; 2] pas-
HO —43, 5T0O 3HaueHMe [AOCTUTAeTCa B TOUKe X =—2:

[Iglzaéilf(x)=f(1)=11; [rrgrzllf(X)=f(—2)=—43-

Otser. a) x=1; 6) maxf(x)=11, min f(x)=-43.
-2 2] [-2; 2]

3
Ipumep 2. Maua dyaruusa f(x)=x?>-3Vx?. Haigem:
a) xputudeckue Touku GyHKIuU f(x) Ha oTpeske [—1; 8];

6) HauboJbIllee M HAMMEHbIIee 3HaUueHUA QyHKIuU f(x)
Ha orpeske [—1; 8].

Pemenne. a) IlpomsBoasasa dyuruum f(x) CcyliecTByeT
aaa awoboro x#0 (cm. m. 13). CiaemosaTesibHO, OHA CYII[ECT-
ByeT B Ja1000H TOouKe oTrpeska [—1; 8], xpome mouru x=0.
ITosTomy x=0 — wkpurudeckaa Touka pyHKuum f(x) HA OT-
pesxe [—1; 8].

Hna nioboro x#0 HaiizmeM mpousBoAHYIO ByHKIuU f(x):

f’(x)=2x—%.

Vx
Hafinem Touru, B Koropweix f' (x)=0. IHina sToro pemum
ypaBHeHUe

22— 2 =0. (2)
I

Vx .
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VpaBHeHue (2) umeer nBa KopHa: 1 m —1. U3 sTux unm-
ceJl TOJABKO uuciyio 1 ABJseTcs BHYTPeHHEH TOUKOI OTpesKa
[-1; 8]. IlosTromy x=1 — eme ofHA KPUTHUYECKAA TOYKa
¢yuxnun f(x) Ha orpesxe [—1; 8].

Urark, dyuarnuda f(x) ma orpesre [—1; 8] uMmeer gBe Kpu-
ruuecKkme Touku: x=0 u x=1.

0) [us maxoxaeHHA HauOOJIBIIET0 M HAWUMEHBINIETo 3Ha-
yeHnl GQYHKIUY Ha OTPE3Ke BHIYMCJIUM €€ 3HAUYeHUs Ha KOH-
Iax OTpe3Ka U B KaMIOW KPUTHUIECKOU TOUKe:

FED=(12-3 V17 =-2
3
£(0)=0%-3V02=0;
3
F(1)=12-8V12=—2;
3
F(8)=82-3182=52.
HUrax, max f(x)=52, min f(x)=-2.
[-1; 8] [-1, 8]
Oteer. 2) x=0 u x=1; 0) [mlaéf(x)=52, [n%inf(x)z—Z.
-1; -1; 8]
IIpumep 3. Haiizem maubGoJibillee W HaWMEHbIlee 3Haye-

aud GyHRmyum f(x)=x%—10x%+50x—~10 ma orpesxe [—-1; 1].
Pemenne. IlpousBognaa ¢pyHKNuu f(x) cyHmecTByeT AJIs
awoboro x€ R. Haiinem ee:
F(x)=(x-10x3+50x—-10) =5x*—30x2+ 50.
IIpousBoguaa ¢dyHKIUMU f(x) He obpalnaeTcsa B HYJAb HU
IJsA Kakoro x, Tak Kak 5x*—30x?+50=5(x*-—6x2+9)+5=
=5(x2-3)2+5>0 pna apboro AeWCTBUTEILHOrO UHCIa X,
CnenoBarensHo, QyHKIUA f(x) He MMeeT KPUTUUECKUX TO-
yek. Hawmbonbinmero m HamMeHBIIero 3HAUEHUN Ha OTPE3Ke
[-1; 1] oma mocTuraeTr Ha KOHIAX 9TOTO OTPe3Ka.
Brerumcnum zHadeHus QYHKINT [(x) HA KOHIAX OTPe3Ka:
F-1D)=(-1)¥-10-(-1)3+50-(-1)-10=-51;
f(1)=1°-10-13+50-1-10=31.

Urak, max f(x)=31, min f(x)=-51.
[-1;1] [-1;1]

OrBer. max f(x)=31, min f(x)=-51.
-1; 1] -1 1

16. YpaBHeHue KacarenbHOM K rpadpuky
PyHKUUMN
IIpumep 1. JMama pyuruusa f(x)=3x%2+4x—5. Hanumem

ypaBHeHME KacaTeJbHOU K rpadury GyHKOumM y=f(x) B TOU-
Ke rpadura c abcuuccoit x,=1.
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Pemenne. IlpousBomHada dyuxmun f(x) cylgecTByeT AJs
aob6oro x€R. Halinem ee:

' (x)=(3x2+4x-5) =6x+4.

Torga f(xy)=f(1)=2; f'(xy)=7"(1)=10. ¥YpaBHeHme Kaca-
TeJbLHOU MMeeT BUJ

y=1"(x0) (x—2x0) + 1 (x0),
y=10(x-1)+2,
y=10x-8.
Otpetr. y=10x—8.

NMpumep 2. [lana byHRDUS f(x)=x%-3x%2+2x +5.
Hamummem ypaBHeHue KacaTreabHoU K Trpadury QyHKIHUU
y=7[(x), napannenpHoi npamoi y=2x-11.

Pemenne. IIpousBogHaa pyurmmu f(x) cyliecTByeT s
aoboro x € R. Haiinem ee:

F'(x)=(x*-8x%+2x+5) =3x2~-6x+2.

Tax Kax xacareidbHas K rpadury dyHKIUE y=f(x) B TOU-
Ke ¢ alcmuccoii x, mapaJjiejsHa npamonn y=2x-11, To ee
yraoBoii KosdhuiumenT paseH 2, T. e. [ (x,)=2. Haiinem sty
abcruccy W3 ycaoBus, uTo 3x3—6x,+2=2. 910 paBeHCTBO
caopaBeinBo juib 1pu X,=0 m npu x,=2. Tak Kaxk B ToM
u B Apyrom cay4ae f(x,)=5, To npamas y=2x+b Kacaercs
rpadpuka Gyarmum uaum B Touxke (0; 5), mam B Touxre (2; 5).

B mepBoM ciiyuae BEPHO YHMCIOBOE paBeHCTBO 5=2:-0+b,
oTKyzaa b=>5, a BoO BTOPOM cJIyuae BepHO UMCJIOBOEe PABEHCTBO
5=2-2+b, orryza b=1.

Wrak, cyumlecTByOT ABe KacaTeJbHble Yy=2x-+5H u
y=2x+1 x rpadury byEKIHN y=f(x), napajiejJbHble IIPA-
Mot y=2x-11.

Otrser. y=2x+5, y=2x+1.

Ipumep 3. [ama ¢yurmma [(x)=x2-6x+ 7. Hanumem
ypaBHeHNe KacaTeJbHON K rpadukry GyHKIuU® y=7(x), npo-
xomAmien uepea Toury A(2; - 5).

Pemenne. Tax rax f(2)#—5, To Touka A He TpPUHAIJIe-
sxut rpadury bdyurnuu y=7f(x). Hycrs x, — abcmucca Tou-
KU KacaHHud.

IIpousBozuasa ¢yurnuu f(x) cyliecTByeT IJdA JAi060T0
x € R. Haiigem ee:

f(x)=(x?-6x+1) =2x—-6.
Torma f(x,)=x3—6x,+7; f'(x,)=2x,—6. YpaBHeHue Kaca-
TeJbHOI MMEeT BUI
y=(2x,—6)(x—x5)+x3—6xy+ 7,
y=(2x,—6)x—x3+1.
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Tak Kaxk TouKa A IpUHAIJIEXKUT KacaTeJlbHOH, TO cipa-
peJINBO YHCJIOBOE PDaBEHCTBO

~5=(2x,—6)-2—x3+7,

oTKyAa xo=0 mauz x,=4. 3T0o 03HaUYaeT, YTO Hepe3 TOUKY A
MOMKHO IIPOBECTH [Be KacaTeyibHbie K rpadury (GyHKIUH
y="r(x).

Ecau x,=0, TO ypaBHeHHWe KacaTeJbHOI KMeeT BUJ
y=—6x+7. Ecmu x,=4, To ypaBHeHHe KacaTeJbHOHU HMeeT
B Yy=2x-9.

Orser. y=—6x+7, y=2x-9.

Hpumep 4. Hamsl Qyurmun f(x)=x*-2x+2 un g(x)=
=—-x2-3. Hanumniem ypaBHeHue o0Omiell KacaTeJlbHOU K
rpadguxaM 3TUX QYHKIIHI.

Peumrenue. Ilycrs x, — abcmucca TOYKHM KaCaHMs MCKO-
MoOil mpaMoi ¢ rpadpuKoMm pyHKIHEu y={(x), a x, — abcruc-
ca TOYKM KacaHUA TOHN Ke NMpaAMoU ¢ rpadpuxoM QYHKIUU
y=g(x).

Mpoussonuas ¢yuKnum f(x) cymecrtsyer aas Jamboro
x€R. Halizem ee:

f(x)=(x2-2x+2) =2x-2.
Torga f(x)=x%-2x,+2; f'(x;)=2x,-2. Ypasuenme Kaca-
TeJNLHOHM MMeeT BUI
y=(2x,-2)(x—x)+x4—-2x,+2,
y=(02x,—2)x—x%+2. 1)
ITpomssoguasa ¢yHKIuUU g(X) CyLlecTBYeT IJs JIr060ro
x€R. Haimem ee:
g (x)=(—x*-3) =-2x.
Torga g(x,)=-x%-3; g'(xy)=—-2x,. YpaBHeHMEe KacaTelb-
HOWl UMeeT BUJ,
y=-2x,(x~x,)—x%-3,
y=—2x,x+x%—3. (2)

OueBunno, uTo yparHenus (1) um (2) ABAAKOTCA ypaBHe-

HUAMH OZHOI ¥ TOH Ke ONPAMOH HpPU BBHIIOJHEHUH ABYX yC-

Jopuii: 2x,-2=-2x, u —x%+2=x%-3. PemnB cucremy
ABYX ypaBHeHHI C ABYMA HEU3BECTHBIMH X; H X,, HOJIYYUM
wmm x; =2, x,=-1, unu x;,=-1, x,=2. 910 03HAUaer, UTO

CYIIECTBYIOT ABe 0o0Iifie KacaTeJbHbie K IpaduramM QyHKIUHA
y=f(x) m y=g(x). Honcrasus x,=—1, 3arem x,=2 B ypas-
HeHue (2), ToAyYuM YpaBHEHUA JBYX KaCaTeJbHBIX: y=2x — 2
uy=-4x+1.

OtBer. y=2x-2, y=-4x+1.
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17. NpubnuvkeHHblie BblYUCHEHUS

IIpumep 1. Brrumcaum npubnauixkeHHoe sHaueHue f(x,+ Ax)
PyHKIUM:

a) f(x)=x8, ecim xo=1, Ax=0,01;

6) f(x)=Vx, eciu x,=81, Ax=—0,06.

Pemenue. IIpubnuskennoe 3uauenme byHrkmum [(x,)
OyzeM BBIYHCIATL IO (Gopmye

Fxo+Ax) = f(x0) + [ (o) Ax. (1)
a) IlpousBoguaa ¢pyHKIuu f(x) cymecrByer auad 060T0
x€R. Haiigem ee: f'(x)=8x".
IIo dopmyne (1) mmeem f(1+0,01)=f(1)+f'(1)-0,01=
=184+8-17-0,01=1,08.
6) ITlpousBoguaa GyHKIuu f(x) cyllecTByeT AJA J060OT0
x>0. Hafinem ee: f’(x)=L. ITo dpopmyne (1) umeem
2Vx
f(81-0,06)~f(81)+/'(81)(-0,06)=
o1 1
=V81+ —— (- 0,06)=8,997.
vV v ¢ )
Oteer. a) 1,08; 6) 8,997.

IIpumep 2. BorumcauMm mpubiauakeHHo tg47°.
Pemenune. Paccmorpum dyurmuo f(x)=tgx. BmpasnM

Be.fmqnny DAHHOTO yrJja B pa,u;I/IaHax 47°=45°+2°= Z +
90 . Ilyers x,= % , a Ax= %. IIpoussoauasa dbyurnun f(x)

CyIleCcTBYeT mJs J000ro x¢£+nn, neZ. Halgem ee:

2
fx)=-

()1 (5) o0 (3) oot
4

3,14
90

=1+4+2. ~1,07.

OtBer. tg47°=1,07.

18. UccnepoBsaHue dyHkKuMiA
€ MOMOLbIO NMPOU3BOAHOU

IIpumep 1. Uccrenyem Ha MOHOTOHHOCTH U SKCTPEMYMEI
dyurmnumo f(x)=x*-31lnx.
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#(x) _ e L .

o
— -

1 w7 - : 1
o 0N 1 ot AN T
ma:

min x min

Puc. 22 Puc. 23

Pemenne. dyuxmua f(x) oupenenena njad Bcex x>0,
r. e. D(f)=(0; + o). IIlpousBomHas CyIIeCTBYeT B KaKIoM
rouke npomeskyrika (0; + oo), mailizem ee:

) =3x2 3 = 3(x—1)(x*+x+1)
x x

Tak xar f'(x)=0 gump npum x=1, To byHRIUA f(X)
pMeeT eIMHCTBEHHYI0 KPUTHUYECKYIO TOUKY x=1.

IIpu x>1 npoussozuas [’ (x) monoxuTenbHa, a IIPA
0 <x <1 orpunaresbHa, CcJeJI0BATENIbHO, HA IMpoMexKyTKe (0; 1]
pyHKrIMA yOnIBaeT, a Ha IpoMexXyTre [1; +o00) Bospacraer
(puc. 22). Touxka x=1 — Touka JIOKAJIBHOTO MUHUMYMAa
dyurnuu. Tax kak oma efuWHCTBeHHasd, TO B Hell (QyHKIUA
JOCTUTAET CBOEro HAMMEHBIIETr0 3HAUYEHUd (MUHUMyMA):
f(1)=12-3Inl1=1,

Oteer. Ha mpomemxyrre (0; 1] dbymxmua yOpiBaeTt; Ha
npoMmexkyTre [1; + o0) BospacTaeT; HauMeHbIlee 3HaUeHUe,
paBHoe 1, DyHKIUA nocTUraetr B TOUKe x=1.

Hpumep 2. Hatizem #Hauboabillee m HamMeHbIlee 3HAUE-
—16x
x24+16

Pemrenne. ®dyuruma f(x) ompeneneHa aJs Bcex XE€R.
ITpousBoxHasa cyiiecTByeT B KaKO0ol TouKe 00JIACTH OIpeje-
JeHusa GpyHKUIUU, HaligeM ee:

F ()= ~16(x2+16)+16x-2x _ 16(x—4)(x+4)
(x2+16)2 (22 +16)?

Tak rak f(x)=0 aume npu x=4 u npu x=-4, TO
dyHKua f(x) uMeeT ABe KPpUTHUECKME TOUKU Xx=4 u x=—4.

IIpu x <-4 u npu x>4 npoussogHas [ (x) HONOKUTENE-
Ha, a mpm -4 <x <4 orpuIaTeinbHa, CjleIOoBaTENIbHO, Ha IIPO-
MeryTKax (—oo; —4] u [4; +c0) dyHKIUSE Bo3pacTaeT, a Ha
npomexkyrtre [—4; 4] yowiBaer (puc. 23). Touka x=-4 —
TOYKA JOKaJBHOTrO MakcmMymMa (QYHKINU, a ToUyKa x=4 —
TOYKA JOKAJHLHOI'0 MHHUMYMaA.

Tarx xak f(x)=0 mpu x=0, f(x)<0 mpu x>0 u f(x)>0
upu x<0, TO B TOUKe JOKAJIbHOTO MHUHUMyMa X =4 (HyHK-
IuA JOCTUTAET CBOETO HauWMeHbInero sumavenud f(4)=-2,
4 B TOUYKe JOKAJLHOTO MaKcuMyMa x=-—4 oHa ZOCTUTAET
cBoero mamboasIimero sHaueHus f(—4)=2.

HUuA QyHKRIUU f(x)=
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Orser. Haubonriree 3Hauenme GyHKIUM pPaBHO 2, HaU-
MeHbIllee 3HaUeHUe (PYHKIIUM paBHO — 2.

IIpumep 3*%. Haiinem Touku mepermba M IPOMEXKYTKU
BBIIIYKJOCTH BBepX (BHU3) rpaduxa QyHKIUU

y=x%-3x2+9x 4.
Pemenue. Pyuxuuma f(x)=x3-3x2+9x -4 ompeneneHa
oaa Becex x€R. IlpousBoiHas CYINECTBYeT B KAMAON TOUKe
obsacTu ompefeneHus (PYHKIIWHU, HaWgeM ee:

f(x)=(x*-3x2+9x—-4) =3x?2-6x+9.
Haiigtem BTOpPYIO IPOMBBOAHYIO:
f"(x)=(8x2—6x+9)=6x-86.

#0x) Bropaa npousBomHas 06-

— { + o pamae'rcil B gynb TOJIBLKO B TOY-

) — 1 ~—— ke x=1. Ompejenum SHAK

BTOPOI IPOM3BOTHOM HA KaXK-

JOM M3 HWHTepBaJoB (—oo; 1)

Puc. 24 (1; +oc0) (puc. 24).

Bropas IpOM3BOAHASA

dyurnuu f(x) B Touke x=1 MeHseT 3HaAK, cJeJoBaTelbHO,

x=1 — Touka meperuba rpadura stoi pyaxkmnuu. Ha uaTep-

Bajge (—oo; 1) BTOopasda mMpoM3BOAHAA OTPHUIATENbHA, IIO3TOMY

rpaduk yHKIUU Y =f(X) UMeeT BLIIYKJIOCTDL BBepx. Ha mH-

TepBajsie (1; +o0) Bropasa HmpousBOAHAA IOJOIKHTEJbHA, IIO-
aToMy rpaduk QyHKIUN Y =7 (x) UMeeT BBIIYKJIOCTH BHUS.

Oteer. I'paduk GYHKIUM NMeeT BHINIYKJOCTb BBEPX HA WH-

TepBaJyie (—oo; 1); BRIMYKJOCTh BHU3 Ha MHTepBajye (1; + o0);

x=1 — Touka meperuba.

19. 3apauv HO MAKCMMYM ¥ MUHUMMYM

IIpumep 1. Yucino 76 mpemcTraBUM B BUIE CYMMBI Tpex
HOJIOYKUTEJBHBIX YHCEeJ TaK, YTOOBI CyMMa KBaJIpPATOB BCEX
ciaraeMbix Oblja HaMMeHBIIel, a OTHOIIEeHHEe IePBOTO YUC-
Ja KO BTOpoMy Obljio paBHO 2: 3.

Pemenne. O6o3HaunM mepBeie ABa umncia yepes 2x u 3x,
rae x — KoddduiueHT IponoprnnoHaabHocT. Tak Kax 2x u
3x TOJNOXUTeNbHBI, To x>0. Torza TpeTbe YHUCIO PaBHO
76 -2x—3x=76—5x, a Tak KakK pasHOCTb 76— Hx IIOJOXKH-
TeJibHA, To X <15,2. Boluncaum cyMMy KBaApaTOB TPEX UM-
ceJ:

(2x)*+ (8x)2+ (76 -5x)?=38x2-760x + 762=
=38(x?2-20x+152)=38((x—-10)2+52).
CymMMa KBagpaToB TpeX uduces OyAeT HaMmMeHBbIed Ipu TOM
3HAUYEHWU X, Ipu KoTopoMm GyHKmuA [(x)=38((x—10)2+52)
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pa naTepBatne (0; 15,2) mocTuraer cBOEro HaMMeEHbBINErO 3HA-
gepuda. Hasa jgioboro x€R sra QyHKIUA ODpUHHUMAET HaHW-
MeHBbIIIEe 3HaUeHUe TOJAbKO Impu X,=10.

Tax rkax 10€(0; 15,2), To Ha npomexyTtke (0; 15,2) cy-
mecTBYeT eIMHCTBeHHAs TOUYKa Xo=10, B KOoTOpo#l QpyHKIUA
f(x) mOCTHraer CBOETr0 HAMMEHBINETO 3HAYEHMUH.

CienoBareJbHO, YHCJIO 76 MOMKHO €IUHCTBEHHBIM o0pa-
30M IIPEJCTABUTH B BHUJE CYMMBI COTJIACHO YCJOBHUAM 3aJaduu
rak: 716=20+30+26.

OtrBer. 76 =20+30+26.

IIpumep 2. Yucno 90 mpexncraBUM B BHUIE CYMMBI TPeX
OJOKUTEIbHBIX YHCEeJ TaK, YTOoOBI IepBOe YHUCJI0 ObIJIO B
2 pasa OoJbllle BTODOTO, a IPOU3BeJleHNUE BCEeX TPeX Uucel
6p1JI0 HAMOONBIIINIM.

Pemenue. O0Go3HaumuM IepBble JBa UUCJa 4vepesd 2X U X
(x>0). Torma Tpernre umciao paBHo 90-3x, a Tak Kak
90 -3x>0, o x<30. BrruncamMm npousBefeHMe TPeX UMCEe:

2x-x-(90-3x)=180x2—-6x3=6(30x%—x3).

ITpousBemenue Tpex umces OyAeT HAUOGOJBIIUM IIPU TOM
3HAYEHHU X, Opu KoTopoM (PyHEKmuaA [(x)=30x%2-x® moctm-
raeT cBoero HamboOJBINIero 3HauYeHUA Ha uuTepBaJge (0; 30).

IIpousBomguasa ¢pyHKIUM f(x) cyliecTByeT B J000# TOY-
ke npoMekyTtka (0; 30), Beiumeaum ee: f(x)=(30x%—x%) =
=60x — 3x2. IIpousBogHaa obpaljaerTca B HYJIb TOJIBKO B OJHOM
TOuKe Xo=20 3TOTO IPOMEKYTKA. ITO eJUHCTBEHHAS KPUTH-
yeckas Touka Qyuariuuu Ha npomexkyTre (0; 30). Oupegenum
3HaK npousdBomuo¥ ma murepBasax (0; 20) u (20; 30) u npo-
MEeXKYTKH MOHOTOHHOCTH (pyHEIuHU f(x) (pme. 25).

Tak kak B TOuke x,=20 Ipom3BOZHad MeHAET 3HAK C
«+» Ha «—», TO Xo=20 — TOUKa JOKAJIBHOTO MaKCHUMyMa
(pyHKIIUY, a TAK KaK OHA eTUHCTBEHHAdA, TO B HeW (PyHKIUA
IOCTUTAET CBOEro HamOOJNBITIET0 3HAUEHUS.

CiaenosarenbHo, yucao 90

/!
MOYKHO eJUHCTBEHHBIM o0pa- f (x)‘ + L= _
30M TIIPEACTAaBUTL B BHJE ; ' i x
CYMMBI COTJIACHO YCJIOBUAM fy 0 7 20 "\30
3azaum Tax: 90=40+ 20+ 30. max
Otser. 90=40+ 20+ 30. Puc. 25

IIpumep 3. IIpoumsBegeHMe Tpex HIOCIEAOBATENBHBIX YJie-
HOB reOMeTPUUYECKON IIPOTPeccHU ¢ OTPUIATEeJbHBIM 3HaMe-
HaTeyieM paBHO 343. Hailinem HauboJbIIYIO CYMMY 3TUX TPeX
YIeHOB CPeAu BCeX IporpeccHit, o6Jiafariux YKasaHHBIMU
CBOlicTBaMU.

Pemrenue. O003HAYMM TPHU IIOCTIEIOBATENBHBIX UJeHA T'€0-
o a
MeTpUUYeCKOH IIPOTrpeccum uepes pE a, aq, rae ¢ — BHaMe-

2 Tloranos 3 3



. a
HaTeJXb 9TOM mporpeccumu. Ilo yciaoBuio 3axauu ;-a-aq=
=343, orkyna a="7. Torma cymMMa Tpex YJIEHOB IPOTpPecCUU

paBHa g+7+7q=7<q+%>+7.

Tak Kak AaA Ji000ro OTPHUIIATEJNLHOTO UHKCJa ¢ CIpaBen-
1
JUBO HEPABEHCTBO ¢+ — < -2, mpuueM ¢+ — =—2 JAUIb IIpHU

1
g=-1, 10 QYyHKIUA f(q)=7(q+— +7, ¢<0, pmocturaer
q
HauboJIbIIIET0 B3HAYEHUs B EIMHCTBEHHON Touke ¢=—1.
CienmoBareabHO, HamboJabHIasaA MCKOMAas CyMMa paBHAa

FED=7(g+ 1)+ 7=-1.

OtrsBer. — 7.

Sameuvanue. [Ina pemlenusa 3azay 1 u 3 MOMKHO IIpU-
MEHHNTH HPOM3BOAHYIO.

20*, TeomeTpuueckue 3apaym
HO MOKCMMYM M MMHUMYM

ITpumep 1. B nupamune SABC pebpa SA u BC unepues-
INKYyAApHEI, SA=5, BC=6. Onpenenum HaUOOALIIYVIO IJIO-
miafb CeueHus MUPaMUAbl IIOCKOCTHIO, MAPAJIICIbLHOM Hpsa-
MBIM SA u BC.

Pemenne. Tax xax uepes pebpo AS, mapaniesbHOE IIJIO-
CKOCTH CeYeHUsd, UPOXOoAAT miaockoctu SAB u SAC, nepece-
KaIne HI0CKOCTh ceueHud mo nupambeiMm KN u LM, to KN
u LM napannensunl AS (puc. 26). Torga KN | LM. Anamo-
TUYHO JoKasbiBaeTcs, uro KL | MN. CrenoBaTesbHO, YeThI-
pexyroabHUK MNKL sABIAeTCA IapajjeorpaMMOM, a Tak
Kak SA u BC mepmeHAWUKYJIAPHBI [I0 YCJIOBUIO 3aJavyu, TO
STOT TapajaejiorpaMM SABJIAETCA NPAMOYTOJIBHUKOM U €ro

naomans pasaa MN NK.

S Ob6osuaunm x=MN, y=NK. Torzma
0<x<6, a u3 noxodbuA TPEYTrOJbHUKOB
I ANM un ABC cnenyer, 4TO
BC _AB . 6_AN+NB _, NB
MN AN’ 7 x AN AN’
OTKyHa NB _6-x
AN X

A»ajoruyso u3 mofo0us TPeyrojb-
BUKOB NBK u ABS ciaemyer, dTO
NB __ Y
AN 5-y )
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Tenepb W3 pPaBEeHCTBA G;x = 5y BBIPA3uUM Yy uepes X:
-y

y=2(6-x).

BeIpas3uM ILJIOIIANL CEUEHU Uepesd X: S=xy= % (6x — x?),
rage 0 <x<6. ILromans ceuenusa Oyaer HaubGoIblIed IPKU TOM
spaueHnn x €(0; 6), npu KoropoMm GyHKIuA [ (x)=6x—x? g0-
cTUTaeT cBoero HaubouasIilero sHaueHuss Ha uHTepBase (0; 6).

dyuruua f(x)=9-(x-3)? gocturaer HaMOGOJBLIIEr0 3HA-
yeHHUA B TOUKe X,=3, npuHaAJexalmiesi marepsany (0; 6).

C.TIelIOBaTeJIbHO, HaI/I6OJIBH_IaH ILJjaomaab CedeHHudA paBHAa
%(6-3—32)=7,5.

Orser. 7,5.

Ipumep 2. Jana npamoyrojbHad cucTeMa KoopmuHat xOy.
BelgcHUM, KaKYI0 HAMMEHLINYIO ILJIOIIAAL MOXKET HMMETh
IPSAMOYTOJbHBLIN TPEYTOJNbHHUK, Ha THIOTEHY3€ KOTOPOTO Je-
uT Touxa M (0; 1), a xaTreTsl JeKaT HA UPAMBIX X=—2 U
y=0.

Pemrenme. M306pasuM ogUH M3 BO3MOMXHBIX IPAMOYTOJb-
HBIX TPEYTroJAbHUKOB —— TpeyroabHUK ABD (puc. 27). Tax
kKak kKoopauHaThel Touek M u C ects (0; 1) u (-2; 1) coor-
BeTCTBeHHO, To MO=1, OD=MC=2. O6o3Hauum AC=t
(t>0), Torna uz noxobusa TpeyroiabHuKoB ACM u MOB cie-

IIyeT, UTO AC _ MC OTKY/Ja IOJYUUM T{TOBO=M=g
yeT, MO - BO'® YA yUHM, ac ;"
Ilnomans S Tpeyroasuura ADB paBHa
AD DB 1 2 1
AD DB _ 1 1<— 2>=t 1o,
5 5 (t+1) ;T ot

Tarx xrax paa Jjgoboro ¢>0 cmpaBeIuBO HEePABEHCTBO
t+—}>2, apuuem t+%=2
TOoJABKO NIpHU t=1, To musa t>0 A

byurmusa -+ % +2 nocturaer x=-2|1) Yh

/
i f
/// i
/ ///,1
(0]

1)

CBOEro HAMMEHBIIET0 3HaAUe- // ////
Hua 4 npu t=1. IlosTomy i

HauMeHbIllee 3HAYEHHE ILJIO- /.

manyu paBHO 4. S / //

/

2

3amMeTHM, YTO €CJIU B )
JaHHOII 3asade O00O3HAUUTH S
OB=t, TO aHAJOTUYHBIMU D
paccykXJeHUAMU MOXKHO IIO-

JYYUTh, yro S=t+ % = Puc 27
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N

). Torxa us HepaBeHCTBa —;—4— =2 camepyer, 4TO

+
Orger. 4.

IIpumep 3. Hatinem manboabimuii 06eM IpPaBUIbHON ue-
TBIDEXYTONbHON IPU3MBI, ZHUATOHAIb KOTOPOH pasHa 4V3.

Pemrenne. IlycTs BbIcOTa CC; TpPaBUABHON YeThIpex-
yronsHol npusmsl ABCDA,B,C,D, paBaa x (puc. 28). Ilo

cMmbicay 3agaum 0 <x <4 \/§, Torpa pmarouans KBagapaTa ABCD

paBHa AC=1/(413)%— 2=\/4—8—x2. A nnourazb 5TOTO KBaj-

para pasua 0,5AC%?=0,5(48 - x?) 1 o6beM IPU3MEI PaBeH
V=0,5x(48 - x2)=0,5(48x — x?).

Pacemorpum yuknuio V(x)=0,5(48x—x%), 0<x<41/3.
Ee npouseonanaa cymecrByer AJa Jioboro x€(0; 4\/§) ¥ paB-
Ha V' (x)=0,5(48-3x2)=1,5(16 — x2).

IIpoussoguas obpaiiaeTrcss B HYJb TOJBLKO B OQHON TOY-
Ke x,=4 npome:xkytra (0; 4\/?7). ITO eqUHCTBEHHAS KPUTHU-
gecKasl TOUKa (PYHKIIMM Ha BTOM HpoMexxkyTke. Ompemenmum
3HaAK npousBoAHOIl Ha muTepBasax (0; 4) u (4; 4\/§) U Opo-
MEXyTKH MoHoTOHHOCTH QyvHKNIUU f(x) (puc. 29).

Tax KaK B TOUKe X,=4 NPOM3BOJAHASA MeHAET 3HAK C «+»
Ha «—», TO Xg=4 -~ TOUKA MaKCHUMyMa (PpYyHKIUU, a TaK KaK
OHa eJVHCTBEHHAS, TO B Hell (PYHKIIUA JOCTHUTAET CBOEro Haul-
0ONBITero 3HAYECHUA,

CiaenoBaTenbHO, 00beM IPU3MBI OyaeT HAUOOJBIINM, €C-
au ero BelcoTa pasHa 4. Torjga HamboALMIUN 06'beM MPU3MEBI
paseH V(4)=0,5(48-4-43)=064.

Oreer. 64.

Sameuanue. Herpyauno y6eIuThbCA, YTO
AB=AD=AA,=4, 1. e.
ABCDA,B,C,D,; — wy6.

Dy &
A ,/ E B,
/,' : Vi(x) + -
.D - - ’_//_ —/—/—/—,\\C\ V(x) O / 4 \ 4\/§ X
2 ‘e S B max
Puc. 28 Puc. 29
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271*. 3apaum Ha cmecu
(Ha MakcMmym U MUHUMYM)

IIpumep 1. Vmerorcsa Tpu cunasa. IlepBrift cnyas comep-
sxur 40% osoBa u 60% cBurna, Bropoit — 20% cBHHIA 1
80% mnumHKa, Tperuit — 20% oxnosa, 20% cBunnma m 60%
puaka. CInaBuB MX, MOJYYMJIH CILIaB, cofepxarmuit 10%
onoBa. OmpemennM, Kakoe HaubGOJbIIee W KaKoe HAWMEHDb-
ee IIPOIEHTHOE CoAepiKaHWe CBUHIA MOKET OBITH B BTOM
cILIaBE.

Pemrenue. IIycTs epBOTO, BTOPOTO M TPETHETO CILJIABOB
B3AJIA @ KT, b KI' U C KI' COOTBEeTCTBEeHHO. TaK Kak cIruias,
COCTABJICHHBIM TOJBKO M3 IEePBOT0 W TPETHEro CIJIABOB, CO-
gepoxut ot 20 mo 40% oxoBa, To TpebyeMBlil cIiaB HEBO3-
MOMKHO HOJYYUTHh TOJBKO M3 MEPBOTO W TPEThero CIJaBOB.
Dto o3"auaeT, uto b= 0. IIpomeHTHoe comepkaHe CBUHILA
5TO OTHOILIEHHWE, KOTOpOe He M3MEHUTCH, €CJIU BMECTO a KT,

a (4
b KI' 1 ¢ KI' OT 9TUX TPeX CILJIaBOB B3ATH —b“ KT, 1 xru ‘i,‘ KT

cooTBeTCTBeHHO. I[losToMy OyaeM CUNTATB, YTO II€PBOTO
cILIaBa B3AJAM X KI, BTOporo — 1 Kr, a TpeThero — Yy Kr.
IIpu sTrom x>0 u y=>0. Uz ycnoBua 3ajauu ciaenyeT, YTO

0,4x+0,2y=0,1(x+1+p),

oTkyma y=1-3x. Tax rax y >0, To x<%.

Braruucaum IOIPOLEHTHOE COoAePXaHMe CBHHIA B CIJaBe U
BRIDA3UM 9Ty BEJIMUYHHY KakK (IJYHRH,I/IIO oT X:

p= (0,6x+0,2-1+0,2y)-100 _ 60x+20+20y _

x+1+y x+1+y
_ 60x+20+20-60x _ —20
x+14+1-3x x—1"
~-920 1
Dyuxnua p(x)= o1 BospacTaeT Ha orpeskxe |O0; 3|’
TaK Kak ee mMpouaBogHasg p' (x)= % Ha HHTepBaJe (O; %)

nonosxurenbHa. CrenoBaTelbHO, HaHMeHbIllee 3HaYeHHE
Gbyaknum p(x) mocruraer B Touke x—0, a Hambosbllee — B

TOYKe x=%. Ho torma p(0)=20, p(%)zSO.
Wrak, mamboJibliliee UPOIEHTHOE COJepiKaHUe CBUHIIA

B IIOJIy4eHHOM CHJIaBe MoxxeT cocTtaBuTk 30%, a HauMeHb-
mee — 20%.

OtBer. 30% 5 20%.
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IIpumep 2. B gBa cocyna HaJAMTH pasjMdHbIe PacTBOPHI
COJIM, IMPUYEeM B IEepPBBIN cOCYyn HANUTO 5 KT, a BO BTOPOH —
20 kr. Ilpum mcrnapeHuu BOALI IPOLEHTHOE COAEPIKaHME COJIU
B IIEPBOM COCYIe YBEJWUMUJIOCE B P Pa3, a BO BTOPOM COCYAE —
B ¢ pas. Onpenenum HambOJbIIee KOJUYECTBO MCIapMBIIEH-
cs1 BOABI M3 OOOMX COCYZOB BMECTe, €CJH H3BECTHO, UTO
pg=9.

Pemienne. Tax xak mocje BbIDapuMBaHMA BOABI Macca
COJim B IIEPBOM COCYJAe OCTajllach IpexHel, a IIPOIeHTHOe
coliep’KaHMe COJIM YBEeJIMYWJIOCH B p pas, TO Macca HepBOro
pacTsopa YMEHLINHIACh B P pas. AHAJOTHYHO Macca BTOPOro
pacTsopa yMeHBIIWJach B ¢ pas3. Torga Bcero ucmapujoch

m=5+20- —g - % KT Boabl. Tak Kax IO YCJOBHIO 3aJadu

9
=9, To g=—.
pq q »

C moMOIIBI0 MPOM3BOLHON HETPYAHO HAUTU HamboJIbIIee

sHaueHne QyHKIUU m(p)=25- % - % Ho moxnuo o060ii-

THuCh M 0e3 mpomadBommHoil. 3amMerum, uTo (QYHKUUA m(p)=

=25- % . (—2% ~+ —23£> JOCTHUraeT HambOJbLOIErO 3HAUYEHUS IIPpU
3 .2

TAaKOM B3HAYEHUU p, IpPW KOTOpPOM (DYHKIINA f(p)=5+ 3

3
AocTUTaeT HaMMEHbLIIero 2HauveHUsa. Tak Kak o >0, TO
P

cyMma —2%4- 2;’ 2, mpuueM %4—%‘2:2 IpU YCJIOBUUA, UTO
3

5-——1, T. e. ipu p=1,5.

I/ITaI—C HaI/IGOJIbHIee 3HaueHne GyHKOUU m(p) pPaBHO
25——»— 2= 18—, TMO3TOMY HambOJIbIlee KOJWIECTBO HCIIA-

pnsmenca BOABI M3 O00OMX COCYAOB BMECTe PaBHO 18—§ KT.

Orser. 18§ KT.

22. UccneporaHme GyHKUMM ¢ MOMOLLLIO
Npou3BoAHOM U NocTpoeHne ee rpadpuka
IIpumep 1. ITocrpoum rpadpur QyHKIUN y=%(x2—4)2.

Pemelme. 9Ty (GYHKIONIO MOMKHO 3aIaThk (opMyJol
f(x)== (x4 8x2+16). Oua onpegenena Aaa Bcex x€R u He-

npemeHa Ha R. 9ra GyHKIUA deTHas, Tak Kak aada nibo-
ro x€R cupaBenawBo paBeHcTBO f(—x)=f(x), ciexoBaTesib-
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fl(x) _
) N\ 2/0 \2/ E

min max min

Puc 30

Ho, IpaduK QYHKIUM CHMMeTPUYEH
oTHOCUTeJNIBHO ocu QOy. @PyHKOuA
uMeeT HYJIU X=-—2 m Xx=2, OPUHU-
MaeT HeOoTpHUIlaTelbHble 3HAUEHNUS, e
rpaduk mepecekaer ock Oy B TOuKe
(0; 8).

IIpousBogHasd (QPYHKIUU f(x) cy-
mecTByeT AndA jawoboro x€R, HalizeMm
ee:

HEEEEEREREEN

f’(x)=%(x4—8x2+16)’=
=2x%—8x=2x(x-2)(x+2). Puc 31

IIpousBoxHasa obpalmaercsad B HYJb TOJABKO B TPEX TOU-
Kax: xX;=-2, x,=0, x3=2, 1. e. QYHKOUA MMeeT TPU KpPu-
Tuueckue TOukKu. OmpejesmM 3HAK MPOU3BOAHOM HA HMHTED-
Basnax (—oo; —2), (-2; 0), (0; 2) u (2; +c0) U IPOMEKYTKH
MmoHoToHHOCTH dyruum f(x) (puc. 30).

DyHKIMA BOo3pacTaeT Ha NpoMexyTrax [—2; 0] u [2; + o)
U yObIBaeT Ha NpoMeKyTKax (—oo; —2] u [0; 2]. B Toukax
X=—2 UM x=2 oHa uUMeeT JOKaJbHbie MUHUMYMBI, B TOUYKE
x=0 — NOKaJIBHBIA MaKCHMYM.

BplunciuM KOOpPAMHATHEI HECKOJBKHMX TOueK rpaduira
ans x20:

Hocrponm rpadumk GyHKIUH cHaYaaa Aaa x =0, moTom

CUMMeTpPHYHO O0TOOpasmM ero otHocuTeldbHO ocu Oy. Ilony-
yuM rpadur Gyurnum y=f(x) (puc. 31).

x+x-5
IIpumep 2%. Iloctpoum rpaduk PpyHKRIUN Y= 1
x*+x-5
Pemenune. @yarumua f(x)= =y  OmupeleneHa i

Bcex x€R, xpome x=1, oHa HeIpephIBHA Ha KaXKJOM U3
UHTepBajgoB (—oo; 1) um (1; + o).

Beiacaum, wmMeer g rpadux GYHKIUY HAKJIOHHYIO
acumnrory y=~kx+b. Tak Kax

2
Jim f(x) = lim f(x) =lim x—ié=1, To =1, a Tak Kax
—~—~0c0 x——>+oo X —>+400 x4—x
xli{r;o(f(x)—kx)=xll£rgo(f(x)—kx)=xli£rgo 2;‘_‘15 92,10 b=2, T. €.
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rpadur PYHKIUM MMeeT Ha-
—| KJOHHYIO ACHUMIITOTY

/ —
x=1// y_x+2
1 (mpu x ——00 M x —+00).
pavin T'padur pysrnun y=/1(x)

nMeeT u BEPTUKAJILHYIO
acmMOTOTYy X=1, Taxk Kak

¥ dOYHKIINA HenpepPBIBHA Ha KarK-
IOM M3 mHTEepPBaIoB (—oo; 1)
/ > T (l;+00)u
2 FM4A9C— ll_r)rll f(x)=+ o,
l x<1
| a lm}f(x)=—oo.
x>1
]

— IlpoussogHasa GyHKIITKN
Puc 32 f(x) cymiecTrByer aas Jo00r0
x=1, matigeM ee:

CCx+D(x-D-(x*+x-5) 1 x*-2x+4  (x-1)°+3
(x-1)? (x-1)? (x-1)%
IlpousBoauada MoOJOKUTENbHA HJA JIOOOT0 X M3 obJacTu
onpezeneHnd GYHKIUM, DoaToMy (QYHKLUMA Bo3pacTaeT Ha
KaxKAOM m3 HHTepBRanoB (—oo; 1) u (1; + 00).
BriamcarM KOODPAWMHATHI HECKONBKUMX TOUEK rpaduxa:

f'(x)

x -4 -3 -2 -1 0 2 3 4J

y | —1,4 -0,25 1 2,5 5 1 3,5 5

ITocTtpoum rpadur Gyarnum y=7(x) (puc. 32).

23*. PeweHnue 3aa04 C NOMOLLbIO NMPOU3BOAHOM

pumep 1. CpaBHUM uyucaa n° u e’.

Pemenune. Tax Kak uwnchaa n° U e" IIONOXKUTEALHBIE, TO
GOJBIIEMY M3 HUX COOTBETCTBYET OOJMBIIHN HaATYpalbLHBIN
agorapudmM um Haobopor. IlosToMy 3HAK CPABHEHUS MEKIY
JAHHBIMHA YHCJAAMM TAKOH JKe, KaKk U MEXAY YUCIAMHA Kark-
IO caenyiomied Iaphbi:

Inn Ine
Inn® u Ine”, elnnt u nine, IR

Pacemorpum dpyurmuio f(x)= l%, OHa oIlpenesieHa 1 He-

npepeiBHA Aaa Bcex x> 0. IlpomseogHas pymrrmum f(x) cy-
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1mecTByeT B J060H TOouKe f/(x)

npomeskyTka (0; +oco0), Haii- ; + T e
neMm ee. f(x) 0 / e \ X
1 max

% x—-lnx 1 1 Inx
f(x)= e == - Puc 33

IIpousBoxgHaa ofOpaujaeTcad B HYJb TOJBKO B OTHOM TOUKe
X,=¢€ 3TOTO IIPOMEXYTKa. OJTO eAWHCTBEHHAS KPUTHUECKAS
rouka Gyuruum f(x) Ha npomexyTre (0; +oo). Onpemensmm
3HaK mnpousponHoil f'(x) Ha muTepBasax (0; e¢) u (e; + ) u
NPOMEKYTKYM MOHOTOHHOCTH GyHKIUH f(x) (puc. 33).

Tax KaK B TOUKE X,=e IIPOUBBONHAS MEHIEeT 3HAK C «+»
Ha «—», TO Xy=€ — TOYKAa JOKAJBHOTO MaKCUMyMa (PyHK-
LUH, a TaK KaK OHAa eJUHCTBEeHHAdA, TO B He¥Ml (PYHKIUS HO-
CTHUraeT CBOET'0 HauboJbLIIeTro 3HaYeHM.

Taxum obpasom, muasa Jwoboro x u3 umuHTtepBanos (0; e) u
(e; + o) cupaBegauBo HepaBeHCTBO f(x)<f(e), B yacTHOCTH
f(m)<f(e) unm 1_1;£<1r17e, HO TOTA CIPaBeAINBO HepPaBeH-
CTBO m*<e".

OrBer. T°<e".

IIpumep 2. OmpedenuM IPOMEKYTOK 3HAYEHUH X, MJIA
KasKJAOTO M3 KOTOPLIX BEPHO PaBEHCTBO

arcsm(x+o,1)+arccos(x+0,1):125. (1)

Pemenme. Pacemorpum dpyurnuio f(x)=arcsin(x+0,1)+
+arccos(x+0,1), ona ompemesieHa OJA BceX TAKHUX X, OJA
KOTOPBIX COPABEAJIMBO ABOMHOE HepaBeHCTBO —1<x+0,1<1,
T. e. D(f)=[-1,1; 0,9]. Ora QyHKIUA HMeeT IPOU3BOITHYIO
aas xasporo r€(—1,1; 0,9). Haisimem ee:

1 (x+0,1 1 (x+0,1
()= ( ) B ( ) _o.
Vi-(x+0,1)2 V1-(x+0,1?

Tax xax mpousBogHaa GyHKNUM [(Xx) paBHa HYJIO HAa BCeM
uarepraixe (—1,1; 0,9), To GyHKIIUA — IOCTOSHHAA HA BTOM
uHTepBale, T. e. AAA Kakgoro sHadenusa x¢<(—1,1; 0,9)
GYyHRIIEA NpUHUMaeT OAHO u TO Ke 3Hauenue C. Oupenenum
ero njd KakKoro-HUOYAb 3HAYeHUA X U3 3TON0 MPOMEXKYTKA.
Hanpuwmep, gaag x=-0,1:

C=f(-0,1)=arcsin(-0,1+0,1)+arccos(-0,1+0,1)=

=arcs1n0+arccos0=0+%=%.

Tem caMBIM JOKa3aHO, UTO paBeHCTBO (1) BepHO [AJA
x€(-1,1; 0,9).

Tax kak f(—0,1)=£(0,9)= T0 paBeHcTBO (1) BepHO U

ul
2,
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1! ()

+ -+ y = flx)
fey S o-1IN 2 S X
max min
Puc. 34 / ~i 9 T

g x=-1,1 u goa x=0,9. Ciuego-
BaTeJIbHO, paBeHCcTBO (1) BepHO miia Puc. 35
nwo6eix x€D(f), T.e. 0OHO BepHO
TONIBKO AJA M00BIX x€[—1,1; 0,9]. /

Otser. x<¢[-1,1; 0,9]. 7h f >

IIpumep 3. Hatizem Bce 3Haue-
HUA [IapaMerpa a, IPH KaXIoM U3 y=f(x)
KOTOPBIX YPaABHEHUE

2x8-38x2-12x+a=0

MMeeT POBHO ABAa KOPHHA.

Pemenue. I[Ipz xaxigom a pacemorpuMm dyariuio f(x)=
=2x%-3x%-12x+a, oHa onpenenena nuasa awoboro x € R. Ilpo-
ussomHass QyHrmun f(x) cyiecTByer ajs Jjo6oro x € R, BuI-
YUCIUM ee:

f(x)=(2x3-8x?—12x+a) =6x2—-6x—~-12=6(x—2)(x+1).

Tax xaxk npousBomHasa GpyHKIUuU f(x) paBHA HYJIIO JUIIL
npu x=—1 u Opu Xx=2, To 3T7a PYHKUUA HMEET TOJbKO ABE
KPUTHYECKHE TOUYKM X=-—1 1 x=2.

OnpegenuM 3HAK IPOM3BONHOM HA KaAOM M3 HHTEpBa-
J0oB (—oo; —1), (=15 2) m (2; +00) 1 TIPOMEKYTKN MOHOTOH-
vHocTu QyuHKIUHM f(x) (puc. 34).

IIpu x<-1 u npu x> 2 npomsBoAHASA IMOJNIOKUTENbHA, a
npu —1<x<2 orpularejbHa, CleloBaATeJNbHO, HA IIPOME-
KyTKax (—oo; —1] u [2; + o) byHKIMA BO3pacTaeT, a HAa
npomexkyTire [—1; 2] yorisaer (cMm. puc. 34). Toura x=-1 —
TOYKA JIOKAJLHOI'O0 MaKCHMyMa (QPYHKIWH, 8 TOUKA X=2 —
TOYKA JIOKAJLHOTO MUHUMYMa. ¥ PaBHEHMNE MMeeT POBHO JIBa
KOPHS TOTJa U TOJBKO TOTLAa, KOTZA BBIMOJHAETCA OLHO U3
IByx ycuosuii: f(2)=0 (puc. 35) uau f(-1)=0 (puc. 36).

Haitgem a, npu xotopom f(—1)=0:

2:(-1»®-3-(-1)*-12-(-1)+a=0, aT0 ects a=-"T1.

Haiigem a, npu xKoropom f(2)=0:

2:28-3:22-12-2+a=0, sT0 ecth a=20.

WUrak, ypaBHenue 2x°—-3x%2-12x+ a=0 uMeer poBHO [gBa
KOpHs TIpu a=—"T7 u upu a=20.
Oreer. Ilpu a=-7 u npu a=20.

Puc. 36
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24, MeproobpasHan. HeonpeneneHHbli MHTErpan

IIpumep 1. ,HorcameM, uyro QYHKIMA
F(x)—- +—+lnx Tx+9
ecThr mepsBooOpasHas mAJdA cbyHRLu/m f(x)="Tx3— % + —31; -7
X
Ha muTepsage (0; + oo).

Pemenue. ITpousBoguasa pyaruuu F(x) cyimecTByeT AJIA
Kaxporo x€(0; +00), HalimeM ee:

F'(x)= <4 +—~+1nx 7x+9)=%-4x3+3(x‘2)’+

6
e + p 7=f(x).

Tak xax ¢yurnus F(x) oupenenena na unreppaie (0; + oco)
U ee IIPOM3BOJHAS HA DTOM HHTepBaje ecTh f(x), To F(x)
ects mepBoobGpasHaa aAaa GyHKOuE f(x) Ha uUHTEpBaje
(0; +0), uTo U TpeboBaIOCh AOKA3ATH.

+Ll_710=7x%-
x

Hpumep 2. Haiigem mnepBoobpasuyio Ana GYHKIUUA
f(x)=sinx—cosbx+ 10*—\x + % Ha umHTepBase (0; + o).

Pemenne. dyuknusa [(x) ompenereHa Ha HHTepBalje
(0; + ). Haifinem ee mepBoOoOpas3Hyi0 Ha 3TOM HHTepBalje:
3

F(x)=—cosx—~;—sin5x+% x3 +7In{x|+C=
2
1 10 2 %
=*cosx—gs1n5x+m—§x +T7Inx+C,

Tak Kak |x|=x Ha umurepsaie (0; + o), rme C — HEKOTOpoOe
YUCJIO.

IIpumep 3. Haiigem Ty nepBoob6pasHyio A1 GYHKIUH
f(x)=sin6x, rpaduK KOTOPOHA TPOXOAUT UYepe3 TOUKY

A(%; 3).

Pemenne. IleprooGpasuas mia dyakunu f(x)=sin 6x Ha un-
TepBayie (—oo; +o0) ecTh QYyHKIUSI F(x)=— % cosbx+C, roe
C — HerkoTopoe uwmcao. Haligem Taxoe uymcao C, IJsi KOTO-

pOro BEpPHO PaBEHCTBO 3=——é—cos<6-%>+c, 3TO C=2%.

Torga mckomasa InepBoobpasHasi ecThb F(x)=-— % cos 6x + 2 ~2—
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Ilpumep 4. Hatizem S\/12x 13dx.
Peme}me S\/12x 13dx = S(le 13) dx=

_ (12x— 13)2 o= V(12x—13)3

C, rme C — HEKOTOpOE YHCJIO.
12 2 18

25*%, HaxoxgeHne HeoripenesieHHbIX UHTErpanos
€ NMOMOLULIO MNOACTOHOBKM

Ipumep 1. Haiinewm:

x x
a) \ ——dx; 6) \ ——
) x?+1 ) V2x?+3
Pemrenne. a) CpemaemM mogcraHoBRy: f=x2+1, Torga
dt=(x?+1)Ydx=2xdx, orryza xdx= % dt. Uraxk,

1

x _(2 1 dt 1 _1 2 =
szﬂdx_g—t 4~ 2 njt|+C= % Injx*+1]+C=

dx; B) S sin®xcosxdx.

=%ln (x2+1)+C, rae C — HeKOTOpPOEe UHUCIO.

6) 11t cnoco6. ConenaeM MOLCTAHOBKY: t=2x%+3, Torpga
dt=(2x%2+3)dx=4xdx, orkyna xdx= % dt. Urak,

Lat 1 i
X geN 4 1z Lt s
g\mdx_g - 1§ Tar-1 %+c

= % VE+ C= % V2x2+3+C, rae C — HEKOTOPOe WHCJIO.
2 i1 cnoco6. Cpoesmaem moncTaHoBRY: t=V2x?2+3, Torma

dt=(/ 327 3y de= -2 Lo,

2x x
dx; dx=
21242 ¢ \/2x2+3 V2x%+3 2
—x—dx=8 lag-Live=Lvax*i3+c,
V2x2+3 2 2 2

rae C — HeKOTOpPOe UMCJIO.
B) Ilogcranoska: t=sinx, Torga dt =(sinx) dx=cosxdx.

Urax, S

4
Hraxk, Ssin3xcosxdx=8t3dt=tz+0=% sinfx+C,

rage C — HEeKOTOpOoe YMCJIO.
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HMpumep 2. Haiigem:
a) \Vi—«Zdx;  6) {Va—x%dx.
—

Pemienue. a) IlogmiaTerpanbHas GyHKIua y=V1-x?
ompeneneHa Ha orpeske [—1; 1]. CmesmaemM NOACTAHOBKY:

sint=x, tE[ 95 %], Torga t=arcsinx, V1—-x*=cost, oTKyza
dx=(sint) dt=costdt. Uraxk,

Svl—xzdx=gcost~costdtzgcosztdt=S 140052t gy

2
— 2§ (1 +cos26)dt— L (t+ 5 sin2t)+C— 5 t+ L sintcost+
+C= —arcsmx+%x»1 x?2+C, rae C — HEKOTOpPOE UMCJIO.

— 2
6) HoaviaTerpanbHas QyHxnua y=V4-x?=21/1- (%)
ompenejeHa Ha orpeske [—2; 2]. CmeraeM HOACTAHOBKY:

2
s X - Y O
S1nt—2, tE[ 55 2], Torga t= arcs1n2, 1 <2> cost,
orkyna dx=(2sint) dt=2costdt. Urax,
S\ —x?dx= S2cost-2costdt=28Zcos2tdt=

=28(1+cos2t)dt=2(t+%SinZt)+C=

2
=2t+2sintcost+C’=2arcsin—3£+2'i‘ 1-(§> +C=

= 2arcsin = 5+ —\/4 /4 ~x2+C, rae C — HeKOTOPOE UYUCIO.

IIpumep 3. Haiizem Stg4x dx.

Pemenue. IlogpinTerpanbuas QYHKOUA y=tg4dx = _z::; ifc
omIpesieNeHa Ay BeeX JeHCTBUTENbHBIX X, KPOMe X = § + 1‘4’3

keZ. CnmnenaeM mojacTaHOBKY: cosd4x=f, t€(-1; 1), Torga

dt=(cosdx) dx=—-4sindxdx, orrkyna sin4x dx=— iii HUrax,

Stg4xdx=g S]:oiiix =S —4‘? ——4—8 dtt i—lnltHC:

—ilnlcos 4x|+C, roge C — HEKOTOPOE UMCIO.
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26. TeomeTpuueckum CMmbICH
onpenenieHHOro MHTErpana

IIpumep 1. Iloas3ysach reoMeTpuUvdecKUM CMBICJIOM OIIpe-
JEeJIeHHOTO WHTEerpaja, BBIUUCIINM:
5 0 b
a) {3dx; 6)S»§dx; ) §(x+1)dx.
2 -6 1
Pemenue. a) Iloctpoum rpadbur ¢yHrnum y=3 Ha OT-
peske [2; 5] (puc. 37). 3HaueHUss GYHKI UK Ha OTPE3Ke IIO-
JOMKUTEJbHEI, IO9TOMY MCKOMBIM WHTErpaji PaBeH ILJIOIIAAK
npamoyroasauxa ABCD:
5
{8dx=AB-BC=(5-2)-3-9.
2
6) Ilocrpoum rpadpux QPyHKOUM = % Ha oTrpeske [—6; 0]
(puc. 38). 3mauvennwsa GYHKINKU Ha OTPEe3Ke HEIOJIOKUTEJIb-
el (y<0), mosroMy HCKOMBIH HHTErpajl paBeH IJOIaiu
TpeyroabuuKka ABO, B3ATOH CO 3HAKOM «MHHYC»:
0
(Xdx=-L1.04.-4B--1.6-2--6.
.3 2 2
B) ITocTpoum rpadpukr GyHxuuu y=x+ 1 Ha orpeske [1; 5]
(puc. 39). S3Havennsa (PYHKIIMU HA OTPe3Ke IIOJIOYKHUTEJbHBI,

HOYTOMY HMCKOMBIN HMHTerpajl paBeH MJAOIAAW Tpalenun
ABCD:

_ (AB+CD) AD _ (2+6) 4 _

5 3 16.

5
$(x+1)dx

1

Hpumep 2. Ilonp3ysick reoMeTpUYECKUM CMBICIOM OIIpe-
1

JIEJIEHHOTO HMHTEerpajia, BbIUKCINM S V1-x2dx.
1

L7 U T RL/ N NN
| P ’ 77714 |y=x+1 B

Q. Q y=3 ICL j b L ;_‘L ‘ | ! [ — 1
= B A
T2 e e

-] =" y=7 — z _

QWQ%LﬂwﬂyA%B ;S'f A ThiA
T N T T A N
Puc. 37 Puc. 38 Puc. 39



T T AL
. \ b
—[81x|— =-x°+6x—-5
o yl =|31x1— 3| 4__.1/ ‘ 915___4
O r—_ | WI Lﬁ»_ | IW ¥

-1 0l 1 x : iR L
t |

Puc 40 - VL T

.3 _O0l12,x 01 38 5«

Puc 41 Puc 42

Pemenue. Ilogpiarerpancuaa Qyarnusa y=Y1-x? omnpe-
JeneHa Ha oTpeske [—1; 1] u mpuHMMaeT HeoTpuUIlaTelbHBIE
suauvenusa (y=0). Touxku rpadbuka sTo¥ QPYHKIUHN COBIAIA-
I0T C TOYKAMHU BepXHell MOJOBUHBI OKDPYXKHOCTH Xx2+y?=1
(puc. 40).

3ravenusa GyHKIuM Ha orpesxe [—1; 1] meorpunarennb-
HBI, T09TOMY MCKOMBIN MHTETpaJ pPaBeH ILIOINAAU IMOJIOBUHBI
Kpyra paaumyca 1, T. e.

1

/1 _ 52 :n_ﬁzﬂ
~Sl\l xédx 5 R

IIpumep 3. IToabp3ysch TreoMeTPHUYECKUM CMBICJIIOM OIIpe-
2

IEeJIeHHOT'0 MHTEerpajaa, BBIYHCIUM S |8lx|—3|dx.
3

Pemenue. IToctpoum rpapur ¢pysxmuu y=|3|x|-3| Ha
orpeske [—3; 2] (puc. 41). OTa QPyHKIUSI TIPHUHNMAET HEOT-
pHUIiaTeJ bHbIE 3HAUYEHUA, MOITOMY MCKOMBIM HHTErpall pPaBeH
IIOIanu (PUTYPEI, 3aKPAIIEHHONR Ha PUCYHKe. DTa ILJIOHIAlb
PaBHA TpPeM eJMHUIAM ILJIOMAaaAu (1leable KBaJPATEI 3aKpalle-
HBI TeMHee) W CyMMe ILJIOIIaZel HATH IPAMOYTOJNBHBIX Tpe-
YTOJBHUKOB ¢ KareramMu 3 u 1, T. e.

2
3-1

S!Six|—3|dx=3+5-~—2—=10,5.

3

HOpumep 4. Ions3ysach reOMeTPUUYECKHUM CMEICJIOM OIIpe-
JleJIEHHOTO WHTEerpaJia, BBIYHUCJIANM IPUOIMIKEHHO HMHTErpat
5

S(——x2+6x-5)dx.
1

Pemenmne. Iloctpoum rpapur ¢ysHKmum y=-—x2+6x-5
Ha orpeske [1; B]. OTo mapabosna ¢ Bepmuuoun (3; 4), BeTBU
KOTOpOil HanpaBjJeHbKI BHU3 (puc. 42). 3Hauenus GYHKIIUU
Ha orpeske [1; 5] HeoTpuIaTeALHBI, MOATOMY MUCKOMBIM WMH-
Terpajl paBeH ILIOIIAAU 3aKpallleHHON QUIypHI.
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dDurypa comepEuT 6 MeabX enuHUI, Iomanu (Ilesasbie
KBaZpaThl 3aKpallieHbl TeMHee) W 8 HeIeJbIX eJUHMI] IIJIO-
agy, KaKAYI0 U3 KOTOPBIX CUMTaeM IIPUOJAMIKeHHO DPaBHOM
IOJOBMHE €JWHNIBI MJIOIIafH, TOIAA
5

§(-x?+6x-5)dx~6+2 =10
1

27. ®opmyna HerworoHa—Jleit6Hula

IIpumep 1. C momompio dopmyasl HrioToHa—Jleit6-
3

HUIla BBIYUCJIUM OIDeJeJeHHBIA MHTerpa S (1+6x—-3x%)dx.
3

-1
2 3
Peurenne. S (1+6x—-3x?% dx=<x+ 6795 _ %) _
1

-1
— (e 3x2- x|’ = (343789 - (=143 (- 1)~ (- ") =0.

IIpumep 2. Boruucnum miomansb GUIypsbl, OrpaHUYEHHOMN
auEuAMY Y=x2—-6x+11 u y=x+1.

vi [T ] | Pemenne. Haiinem abGcmuccsl To-

Ty =x2-6x+11" uex mepeceueHUA IpaPmUKOB DYHKIIUHI

] 5 4 , y=x?-6x+11 u y=x+1, gansa storo

Lo N | pemmnMm ypaBHeHme x2—-6x+11=x+1.

\y=x+1 Ic’ OHO mMeeT aBa KOpH#A: 2 u 5.

\ A ! IToctpoum rpadurm  PYHKIIUH
VAR y=x2—-6x+11 u y=x+1 (puc. 43).

?\ / ! HMcxoMyro IIOmMaab BBIUUCIUM Kak

4 A= + !~ DbasHOCTH IIOINAnH S; Tpamenun

i

ABCD u nnomanu S, KPUBOJUHEHHON

DM |
A‘; | T D\ rpanenun ABMCD:
o 1 2| |5 |* .
8,=C3 135 (xn. en),
Puc. 43
: x®  6x? P (P i
8= -6+ 1y dw=(E - ST 1 11x) | (£ -8x2+ 112 | =

2
53 28
—_(?—3-52+11‘5) —(3—3-2%11-2) —

=125 _75455-8 +12-22-9 (xs. ex.).

S=8,-8,=13,5-9=4,5 (kxB. ex.).
Oteer. 4,5 KB. e1.
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IIpumep 3. Buiuucaum miomans GUIypbl, OTPaHUUYEH-
HO# nuHuamMu y=sinx, y=0, x=0 u x=27%.

Pemienne. Ilocrpoum rpadhur OGyHRIUM y=sinx un
npamiie y=0, x=0 u x=2x (puc. 44). Tax rax cuaycoumga
CUMMETPUYHA OTHOCUTENBHO TOoukHu (7m; 0), To ABe GUTYDHI,
3aKpallieHHbIe HA PUCYHKe 44, MMeOT pPaBHBIE IJOIIAAH.
IlosTOoMy mMcKOMaa miaomianhk pPaBHA
S=2S sinxdx=2(—cosx)tg=—2(cosn—cosO)=—2(—1—1)=

0 —2.2=4 (kB. ex.).

OtBer. 4 KB. ef.

IIpumep 4. Briumcaum miaoniank (GUTYypPHl, OTPaHUUYEH-
HOI JIUHUAMH Yy=Xx° U y=4x.

Pemenne. Haiigem aGeruccsl Touek mepeceueHus rpadu-
KOB QOyHKINE y=x% u y=4x, Ajga 3TOTO DPEHINM ypPABHEHUE
x®=4x. DTo ypaBHeHHe HMeeT Tpu KopHsa: —2, 0, 2.

ITocrpoum rpadpuru pyuxmué y=x% u y=4x (puc. 45)
Ha oTpeske [—2; 2]. Tak Kak ofe PyHKIIUM HEUYETHBIE U UX
rpaduUKM CUMMETPHUYHBI OTHOCHUTEJBHO HauaJja KOODPAMHAT,
TO aBe (UTYpbI, BaKpanieHHbie HAa

pucyHKe 45, paBHBI 1 MMEKT paBHEIE yh o |
miomanu. IlosToMy MCcKOMAasA ILJIO- — Lﬁ/"*f—
njanb paBHAa : 8 1 E
2 1 |
1
S=2(Spsp—Sonp) = 2( S 3dx>= 1 J// |
| ;
2
4|2 !
=16—2Sx3dx=16—2-<x—> - .
0 4 Jlo . | /Iy=x3_l__,
40 a 11 N
=16-2 Z—Z =8 (KB e;x) \
O 8 OJ‘B D >
TBEeT. 8 KB. €I. 5 7113 g
x e HERE e
y !_! L x=|2n. : | [ - ‘
i y=sinx | T |
1 ! ! l -
AT N e 2 i
A L TN gm0 e Y |
-9 ut LN R DA 8 |
: ! —y
: »2 I | \.\LZ// : | / E
! x=0 ‘ i | i ‘ B L ! | | !

Puc. 44 Puc. 45
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28. CsoncTBO OnNpeneneHHOro uHrerpana
IIpumep 1. Beruucaum:
\5 3 1 T

Sx3dx+gx3dx; 0) Ssinxdx+gsinxdx.
1 0

-

Pemenne. BOCHOJII:BVeMCH CBOMCTBOM OIIpefeieHHOro MH-
Terpaja

b b

C7(eyde+f)da =7 (x)dx.

\

5 3 3

a) stdx+Sx3dx:Sx3dx=(xZ4>
1 \E 1
1

3

1

3¢ 1t
4

6) Ssinxdx+Ssinxd
1
-—~(cos7t cos)=—-(-1-1)

sin x dx =(—cos x) [:)=

” 01/3:1

IIpumep 2. Brlunciaum:

[
|a

a)

cos9xcos8xdx +\ sin9xsin8xdx;

S RS
fafn N

4

6) S(x2+1nx)dx—8(x+lnx)dx.
2

2

Pemrenne. Bocnionb3dyeMcea CBOMCTBOM ONpeAeIeHHOTO WH-
Terpaja

b b

b
Vf oy dx+ g () da=(F () + g (x)) dx.

2
a) S cos9xcos8x dx +

sin9xsin8xdx =

[SYE

N\:(/dw[:a

NI

2
=S (cos9xcos8x+sin9xsin8x)dx—-:g cosxdx=

N a
|

=sginx

—smE——sm( ) 1-(-1)=2;

ME] m[:i
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4 4

4
6) S+ Inxydx-S(x+Inx)yde={(x? - x)dx=

2 2
3 2\ |4 3 2 3 2
=<x__2c_> =<4__4_>_(A_2_>=123,
3 2 /g 3 2 3 2 3

IIpumep 3. Boruucaum niomjaxs GUrypsl, OrpaHUUEeHHONR
auHuAMYA Y=—-x>+4x+3 u y=x-1.

Pemenue. Hafimem abGciimcesl ToOueK mepecedeHud rpadu-
KOB MYHKIUHA y=-—x°+4x+3 u y=x—1. [Iasa sToro pemmum
ypaBHeHne —x’+4x-+3=x—-1. 9T0 ypasHeHMWe HMeeT aBa
Kopusa: —1 u 4.

Iocrpoum rpadur PyHRIMH y=-—x2+4x+3 ¥ NPAMYIO
y=x—1 (puc. 46). YacTsy 3akpallleHHON! (UTYypHl pPACIIOJIO-
JKeHa HUKe ocu Ox, MoAsTOMY TepeHeceM of0a rpaduka BBepX
Ha 3 enuuuipl. Teneps MTUHHN 3aaloTcA APYruMuA QYHKIHA-
mMu: y=-x2+4x+6 m y=x+2 (puc. 47), o durypsi, orpa-
HMYeHHbIE JUHHUIAMYW Ha PUCYHKax 46 m 47, paBHBI ¥ IJO-
miagu UX paBHBI.

Hekomyro miorniagb BBIUMCIMM KAK PasHOCTH ILJIOOIaIM

S, kpuBoguHelHOM Tpanenuu AFBCD u nnomaau S, Tpame-

uun AFCD:
4

4

S, =\ (-x*+4x+6)dx (5. ex.), S,;={ (x+2)dx (x5. en.).
-1 -1
4 4

S=8,-8,= (-x?+4x+6)dx—§ (x+2)dx=

1 -1

vl .‘y=L~xj+TLx+34 :— (yA gBI y=‘~xi+l1x+/6¢
/ il ]
3 y=;—1* C-y—=—x;+—2—
\ ] ]

| |
-1J0 /1 4 \‘; x \-w’}—g
\ P .

[ \ 1 [\ =

Puc. 46 Puc. 47
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4 4
—((~x2+4x+6)— (x+2))dx =\ (-2 + 3x + 4) dx =
x%  3x?

4
_(_x* 3x* _(_4 3.4 .>_
~( 3+2+4x>1—< L+ 3L 4

_<" 1P, 81 +4=‘(—1)>=

3 2
__ b4 21 41 4908
=—3 +24+16 3 12+4 206 (xB. ex.).

Orser. 20% KB. eI.

Bameuanue. Pasuocts QyHKIU y=-x2+4x+6 u
Yy=x-+2 paBHA Da3HOCTH MCXOAHBIX (PYHKIMI, IIO3TOMY HC-
KoMad IJIOINanb paBHA WHTErpajy OT DPa3HOCTH JaHHBIX
GYHKITUN:

S=((-x*+4x+3)—(x—1))dx.

IIpumep 4. Briumcaum mnaomanb (PUTYPHI, OrpPaHUYEH-
Ho#l rpadukamu QyHKUUi y=7(x) m y=g(x), rge

f(x)=x%-38x%2 u g(x)=x2~-4x.

Pemenue. Haiinem aGciucchl ToOueK NepeceueHms rpadiu-
KoB GyHKRIUN y=7(x) u y=g(x). [JJaa storo pemmnm ypabHe-
Hue x°—3x?=x?-4x. Ouo umeer aBa KopHdA: 0 u 2, 310 U
OyAyT rpaHuUIBl HHTerpupoBanus. OcTaercs OIpemeuTh,
TouKM rpadHuKa Kaxkol m3 ABYX NAaHHBIX (YHKIUI pacroso-
sKeHbl Ha mHTepBaue (0; 2) Boimre. g 9TOT0 BHIUYMCIUM 3HA-
yeHusa QPYHKIMUHA B TOuKe X =1 JaHHOTO WMHTEpBaJa:

f(1)=13-3-12=-2, g(1)=12-4-1=-3.

Taxk xax f(1)>g(1), to Toukm rpadura GyHKIUE Y= (x)
PacHoJIOXKEHEI BhIlle TOUeK Trpadukra GyHrRmuu y=g(x). Ilo-
3TOMY HMCKOMas mJjolnajgs S paBHA:

2 2
S=$(F(x)-g(x)) dx = ((x3 - 3x2) - (x?— 4x)) dx =
0 0
2
=§)(x3—4x2+4x)dx=<3c£ - %xg +2x2>

=<2i_4_23
4 3

2

0

+2-22)—0=1é (B. ex.).

Orser. 1% KB. en.
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29. PaBHOCMRbHBbIE NMPEOSPA3OBUHUA YPUABHEHUH

IHepeuncaum ocHOBHLBIe mpeoOpazoBaHus ypPaBHEeHU
C OZHUM HEU3BECTHBIM X, IIPUBOAAIINE K YpaBHEHUIO, PaB-
HOCUJIBLHOMY HCXOLHOMY.

1. Ilepesoc ujgeHa ypaBHeHHUsS (¢ IIPOTUBOMIOJOMKHBIM
3HAKOM) U3 OXHO¥ YacTu ypPaBHEHHUSA B JAPYIyIO.

2. Ymuoxkenue (mesienue) obemx HacTell ypaBHeHUS Ha
HepaBHOE HYJIO YMCJIO.

3. Ilpumenenue ToOXIecTB, T. €. DABEHCTB, CIPaABEIJIMN-
BBIX JJIA Kaskaoro xcR.

4. BosBemeHue ypaBHEHHUS B HEUETHYIO CTEIIEHB.

5. UsBieuvenne m3 obemx yacTell ypaBHeHUS KOPHA He-
YeTHON CTeIeHU.

6. JlorapudmupoBaHre [OKazaTeJLHOTO ypaBHEHUH,
T. e. 3amMeHa ypaBHenusa a’®=af®(a>0 u a#1l) ypaBHeHHU-
em f(x)=g(x).

OTMeTHM, YTO OOBIYHO, IPUMEeHAA IpeobpasoBanua 1—3,
He IHUIINYT, YTO IIOJYUYEeHHOEe yYpPaBHEHUE PABHOCUJILHO MCXOTHO-
My, a nuinyT: «lIlepenmninieM HCXOAHOe ypaBHeHHE B BHIE...»

IIpumep 1. Pemmum ypaBHeHUEe

V2x?_24x - =2 x. (1)

Pemrenne. Bossensa ypasHenue (1) B 3-10 cremeusb, IHOJY-
YuM ypaBHEHUE

2x% - 24x - x%=(2-x)3, (2)
paBHOcubHOe ypaBHeHuioo (1). Ilpumensa dopmynay Kybda
Pa3sHOCTH, IEepPeHOCs BCEe UJeHBbl YPABHEHUS B IIPABYIO YacThb

M IPUBOAA TOAOOHBIE UJIEHBI MHOT'OUJIEHA, IIepPeIuIIeM ypaB-
HeHue (2) B BUIe

4x%2+12x+8=0. 3)
Yparuenue (3) nMmeeT ABa KOpPHA: —1 m — 2, a 3HAYUT, U
paBHocHIbHOEe eMy ypaBHeHue (1) mmeer Te JKe KODPHH.
Oreer. —1; —2.

IIpumep 2. Pemmum ypaBHeHUe
(2x-3)"=(x+3)". (4)
Pemrenne. VMzpnexas xopeHb 7-#1 cTemeHu u3 obemx uac-
Teil ypaBHeHuA (4), TOIYyYUM ypPaBHEHUE
2x—-3=x+3, (5)
paBHOCUJIBHOE ypaBHenwuio (4). YpaBHeHue (5), a 3HAUUT, U

PABHOCUJIBHOE €My ypaBHeHue (4) HMenT eIMHCTBEeHHBIN
KOpeHb 6.

OTser. 6.
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IIpumep 3. Pemum ypaBHeHUE
92x2—3x=9x+6. (6)
Pemrenne. JlorapudmMupysa noxkasareabHoe ypaBHeHue (6),
MOJIYYUM ypaBHeHHe
2x?-3x=x+6, (N
paBHOCHIbHOE ypaBHeHUIO (6). YpaBueHnue (7), a 3HauUUT, U paB-
HOCHJIBbHOE eMy ypasHeHue (6) mmeIloT I1o aABa KopHA: —1 m 3.
OrBer. —1 u 3.

IIpumep 4. Pemium ypaBHeHUe

2x+5 __ §x, ®)
Pemenue. Ilepenuniiem ypaBHEHHE B BUAE
2v+5 _ g¥1o823 (9)

Jlorapudmupysa noxkasarejabuoe ypaBHeHHue (9), moayuum
ypaBHeHUEe

x+5=xlog,3, (10)

paBHOCHJIbLHOe ypaBHenuio (8). YpaBuenue (10), a 3Hauur, u
paBHOCHJIbHOE eMy ypaBHeHUe (8) HMeIoT eJUHCTBEHHBIN KO-

peHb

logy8—-1°
5

Orser. IOgZT .

30. PasHOocunbHbIE Npeo6pasoBaHUus
HEepPUBEHCTB

Heper{nanM OCHORBHBLBIE npeoﬁpaaoBaHHﬁ HepaBeHCTB C
OJHVM HEW3BECTHBIM X, NPUBOIAAIINE K HEPABEHCTBY TOI0
JKe 3HaKa, PABHOCUJBHOMY MCXOIHOMY.

1. Ilepenoc uimeHa HepaBeHCTBA (C IIPOTUBOIOJIOMKHBIM
3HAKOM) M3 OAHOII uacTu HepaBeHCTBa B APYIVIO.

2. Ymuoxenune (meneHne) obenmx uvacTeil HepaBeHCTBA HAa
MOJOXKUTEJbHOE UYHCIO.

3. IIpuMeHeHUE TOMKIECTB.

4. BoseeneHWe HepaBeHCTBA B HEUETHYIO CTEIEHD.

5. NUssineuenue u3 obenx dacTell HEPpABEHCTBA KOPHA He-
YeTHOM CTeIeHH.

6. JlorapudMupoBaHue IMOKA3ATEJIBHOI'0 HePABEHCTBA IIO
ocmoBauuio a (a>1), r. e. 3aMeHa HepaBeHcTBa a/®>gé¢®)
HepaBeHcTBOM [(x)>g(x).

OTMeTUM TaK3Ke OCHOBHBIE IIpeodpasoBaHMUA HEPABECHCTB,
IPUBOAAILIME K HEePABEHCTBY IIPOTUBOIIOJIOMHOIC 3HAKA, PaB-
HOCHJIBHOMY MCXOIHOMY.
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7. YMmuHOxKeHUEe (HelieHMe) o0emx yacTeill HepaBEeHCTBA Ha
OTPHUIlATEIBHOE UYMCJIO.

8. JlorapudMupoBanme IOKa3aTeJIbHOTO HEPABEHCTBA IIO
ocuoBauuio a (0<a<1), 7. e, samena HepaseHcTBa a/®>qe®
HepaBeHCcTBOM [ (x)<g(x).

OrMeTuM, 4TO OOBIUHO, OpUMeHAA npeobpasoBauusa 1—3,
JasKke He MUUIYT, YTO NOJYUYEHHOE HEePABEHCTBO PABHOCHUJILHO
HCXOZHOMY, a nuinyT: «IlepemuiiieMm MCXOZHOE HEPaBEHCTBO
B BHUfe...»

IIpumep 1. Pemum HepaBeHCTBO

Ve _2x2+4x—5<x—2. 1)

Pemenue. Bosseas HepaseHctBo (1) B 3-10 creneHsb,
HOJYYUM HEPaABEHCTBO

x3-2x%2+4x—-5<(x—2)3, (2)

paBHOCHJIBHOE HepaBeHCTBY (1).

Hpumensas dopmyny Kyba pasHOCTH, IepEHOCA Bce UJie-
Hbl HEPABEHCTBA B JIEBYIO YacTh W IIPUBOAA IOAOOHEIE YJje-
HBI MHOTI'OUYJIEHA, IIepeluIlieM HepaBeHCTBO (2) B Buae

4x2—-8x+3<0. (3)
Bce pemenus HepaBeHCTBa (3), a 3HAYUT, U PaBHOCHJIB-
HOro emMy HepaBeHcTBa (1) cocTaBaAOT MHTEDPBAJI (%, %
1, 8
Orser. (2 5y )

IIpumep 2. PemuM HepaBeHCTBO
(x+ 1P <(x2-2x—3)%. 4)

Pemenne. NsBinexas Kopeub 15-ii cTemenu u3 obemx ua-
creil HepaseHcTBa (4), IMOJYUHUM HepPaBEHCTBO

x+1<x?-2x-3, (5)

PaBHOCHUJIbHOe HepaBeHCTBY (4). Bce pemreHua HepaBeHCT-
Ba (5), a 3HAUNUT, W DABHOCUJLHOT'O €My HepaBeHCTBa (4)
COCTAaBJISAIOT ABa mHTepBaJa: (—oo; —1) m (4; + o).

Oteer. (—oo; —1)U(4; + oo0).

IIpumep 3. PemuMm HepapeHCTBO

(2 <(2

Pemrenne. JlorapudmMupys moxasarTeabHOe HepaBeHCTBO (6)

2 2
IO OCHOBAHMIO 0<7< 1), moayuymM HepaBEHCTBO

3—x>1-3x, 7
55



paBHocuJbHOe HepaBeHCTBY (6). Bece pemienusi HepaBeHCT-
Ba (7), a 3HAUUT, W DABHOCWUJBHOI'O emMy HepaBeHcTBa (6)
cocTaBiadg0T mHTEpBaaA (—1; +00).

OrBer. (—1; +00).
IIpumep 4. Pemum HepaBeHCTBO
11c052x> 111—2coszx. (8)

Pemrenme. Jlorapudgmupyst oKasarejbHoe HepaBeHCTBO (8)
mo ocuoBanmio 11 (11>1), nmonyuymM HepaBEeHCTBO

cos2x>1-2cos?x, 9)

PaBHOCHUJIBHOE HepaBEeHCTBY (8).
IIpumensis k npaBo¥ uacTu HepaBeHCTBa (9) ToMxAeCTBO
cos2x=2cos?x— 1, nepenumem HepaBeHCTBO (9) B BHIE

cos 2x > —cos 2x. ‘ (10)

Ilepenocs Bce uneHbl mepaBencTBa (10) B JjeByI0 4HacTh
HepaBeHCTBa W Hessg o0e YacTH HepaBeHCTBA Ha YHCJIO 2,
nepenuiiieM HepaBeHcTBO (10) B BHIE

cos 2x>0. (11)
Bce pemenusa HepaBeucTBa (11), a 3HAYUT, 1 PABHOCHUJIb-
HOTO eMy HepaBeHcTBA (8) COCTABIAIOT CEPUIO0 IPOMEKYTKOB

T LT
(—Z-l—nk, 4+rtk), keZ.

OTBer. <—Z+Tck; %+nk>, keZ.

31. YpaBHeHus-cneacTems

IIpu mepexone K YpPaBHEHUIO-CIEACTBUIO RO3MOXKHO IO-
ABJeHNe KOpHel, He gBIAAIINXCA KOPHAMH MCXOAHOTO
ypaBHeHHA (IIOCTOPOHHUX AJS KMCXOAHOTO ypaBHeHmdA). Ilpwu
TAaKOM croocobe pellleHus ypaBHEHMA 00s3aTeJbHOM YacThIo
pellleHUs ABJSETCA TIPOBepPKA: SABJISAIOTCA JU HaligeHHBbIE
YHcaa KOPHAMM HCXOLHOI'O YPaBHEHHUS.

Ilyers k — pmamHOE HaATypajibHOE UYHCJIO, a4 — JaHHOEe
yucao, taxoe, uro a>0 um a# 1. CopaBeAJuBhl cleayIOilie
VTBEPIKICHUA:

1. CaencrBuem ypaBHeuus f(x)=g(x) aBaserca ypasHe-
Hue (f(x))*=(g(x))*.

2. Cnegcreuem ypasHeHus log,f(x)=log,g(x) aBaserca
ypaBHeHue f(x)=g(x).

3. Cuegcreuem ypasHenuda f(x)+o@(x)=g(x)+¢(x) as-
asiercs ypaBHeHUe f(x)=g(x).

IIpumep 1. Pemmum yparHeHHE
Ve—1=x-3. 1)
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Pemenue. BosBens ob6e wactu ypaBHeHusda (1) B KBajapar,
HMOJYYUM ypaBHEHNe

x—1=(x-3)? (2)

KOTOpOE 0 yTBep)KIAeHuo 1 ABIseTCcA CleCTBUEM ypaBHE-
Huda (1). IIpumensas ¢opMyay KBaapaTra CyMMBbI, IIepeHOCH
BCe UJIeHBbl ypaBHeHusA (2) B MpaBYyIO YacTb U IPUBOAS IIO-
IoOHBIEe UJEeHBI MHOTOUJIeHAa, IepemnuIileM ypaBHeHue (2) B
BUJE

x2—-Tx+10=0. (3)

Vpasuenne (3) umeer aBa KopHA: 5 u 2. IIpoBepum, AB-
JAIOTCA JU yucaa b u 2 xKopuamm ypaBuenuda (1). Tar kKax
V6-1=5-3, a V2—-1#2-3, To uucyjo 5 ABJisgeTcd KOPHEM
ypaBHeHudA (1), a ymcao 2 HerT.

OTeeT. 5.

IIpumep 2. Pemum ypaBHeHHe

10 i0
Vx?—dx—5= \/2x2—Tx—9. (4)

Pemenue. Bossens yparueHwme (4) B 10-10 cTemeHb, mO-
JYYUM ypaBHeHUHE

x?-4x—-5=2x?-Tx-9, (5)

KOTOpoOe IO yTBep:)KAeHuoo 1 ABIAeTCA CleACTBUEM ypaBHe-
Hua (4). Ypasuenue (5) umeer naBa KopHsa: —1 u 4. ITposep-
Ka IIOKAa3hIBAaeT, UTO dYucao —1 fBJIsgeTcA KOPHEM ypaBHe-
Hua (4), a gucao 4 Her.

Orser. —1.

OTmMeTuM, UYTO BO3BeJeHHEe B KBajpaT o0eux yacreit
ypaBHEHUS SABJIAETCA OZHUM M3 CHOC000B mM36aBjeHUs ypas-
HEHHA OT 3HaKa MOIYJIA.

IIpumep 3. Pemum ypaBHeHUe
sinx=|sinx|cos x. (6)

Pemenue. Bossens ypasHeHue (6) B KBaapaT, IONIYUYUM
ypaBHeHUe
sin?x =sin?xcos?x, N
KOTopoe o yTBepsKkJgeHHI0 1 sBisieTcd cJeICTBUEM ypaBHe-
Hua (6). IlepeHecs Bce uJeHbl ypPaBHEHHUsS B JIEBYIO YacTh,
BeIHECA 33 CKOOKH OOIMWU MHOXUTENbh U IPHMEHUB OCHOB-
HOe TPHUTOHOMETPHUUECKOEe TOMKJIECTBO, IIepemuineM ypaBHe-
Hue (7) B Bujge
sinfx=0. (8)

VpasHenue (8) mMeeT €AUHCTBEHHYIO CEPHUIO pellleHuH
x,=nk, k€Z. [IpoBepra IoKa3bIBaeT, YTO BCe YUCJIA X, AB-
JASIOTCS pPellleHNAMHN ypaBHeHUA (6).

OrBer. nk, KEZ.
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IIpumep 4. Pemrum ypaBHeHHE
lg (x*+2x? - 4)=1g (x*+6x - 8). (9)
Pemenune. Ilorennupysa gorapudpmuueckoe ypaBHeHue (9),
IOJYyYUM ypaBHeHHEe
x*+2x2-4=x*+6x-8, (10)
KOTOpOE TI0 YTBEPKIEHUIO 2 ABJIAETCA CJEJACTBUEM ypaBHe-
Hua (9). IlepenHocsa Bce unensl ypaBueHus (10) B neByio

YacTh M IPUBOAA IMOAOGHBIE UjleHbI MHOIOYJIEHA, MEPenuIneM
ypasuenue (10) B Buge
2x2-6x+4=0. (11

Vpaeuerue (11) umeer aBa xkopuaA: 1 u 2. [Iposepum, aB-
aaoorea au yueaa 1 m 2 kopuamMu ypaBHenusa (9). Tax kak
14+ 2-12-4=-1, a norapudmM OoTPUIATEJIbHOTO UHCJA HE Cy-
HIecTByeT, TO YHCJO 1 He ABIgeTcAa KopHeM ypaBHeHuA (9).
Tar xax 1g(2¢+2-22-4)=1g20 u lg(2*+6-2-8)=1g 20, To
YuCJIO 2 ABJdAEeTCA KOpHeM ypaBHeHHUdA (9).

OtBer. 2.

IIpumep 5. Pemum ypaBHeHUe

x2—6x+Vx—3="x_3-8. (12)

Pemrenne. IlepeHoca Bce uneHbl ypaBHeHUudA (12) B 1eByIO
YacTh U OPHUBOAA NOAOOHBIE UJIeHBI (T. €. 3aMeHAs PA3HOCTD

6 6
Vx—8—-Vx—38 HyJIeM), HOIYyYUM yPaBHEHUE

x2-6x+8=0, (13)
KOTODPOE II0 YTBEDXKIEHUI0 3 ABJASETCA CJAeACTBHUEM YpPaBHE-
Huda (12). Ypasuenue (13) umeer aBa kopusa: 2 u 4. Taxk Kak
2-3=-1<0, a mox KOPHEM YeTHOM CTeIleHU He MOXKeT ObITh
OTPHUITATENLHOI0 YHCJIA, TO YUMCJIO 62 He ABJAEeTCA KOPHEM

6
ypaBuenua (12). Tak xax 42-6-4+V4-3=-7 u V4-3-8=
=—-"7, 1o uncao 4 ABAAeTCS KOpHeM ypaBHeHus (12).
OtBer. 4.

32. YpasHeHusi-cnencTeus (npoposmxeHue)

CrpaBeqyinBo cleaymoIllee yTBEPKICHUE:
f(x)

=0 sBIserca ypaBHeHUe
g(x) yp

4. CiaemcTBueM ypaBHEHUS
f(x)=0.

Ilyers kB — pgaHHOE HaTypaJbHOE UYHCIO, a4 — AaHHOE
4qnucio, Takoe, 4To a>0 m a#1. Paccmorpum dopmysibi:

1) Vi@ Ve@ = VF@e@);
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2k

2) 2k\/f(x) =2k M; 3) logg f(x)
eV ¢@

4) 2klog,f(x)=1log,(f(x))*";

5) log,f(x)+1og,g(x)=log, (f(x)g(x));

=f(x);

6) log, /(x)~ log, & (x) = log, L3
1 2tgx
7 ——— =1 x); 8) —= = 2x;
) log,a og, f(x) ) T+ igix sin 2x
1-tg?x 2tg x
9) —=2 = = 2x; 10) ———= .
) Tt te’x cos2x 0) 1 te’x tg 2x

CopaBeAJIUBO clefylolllee yTBePKIeHUE:!

5. Ecau npu peleHUM ypaBHEeHUSA IPUMEHUTH J00VI0 13
aTux (popMyJa Tax, yTo JeBad uUacTbk QopMyJsabl OydeT 3ame-
HeHa HPAaBOM, TO HOJYUHTCA ypaBHEHNEe-CIeJACTBUE HCXOTHO-
ro ypaBHEHUA.

3ameuanue 1. Ecau npumenuts jgobyio us 3Tux ¢dop-
MyJ TAaK, 4TO mpaBas dyactb (OPMYJBl OyJeT 3aMeHeHa Jie-
BOii, TO MOKHO IOTePATH KOPHU HUCXOAHOTO ypaBHeHUA. llo-
3TOMY TaKue IpeobpasoBaHUS B IPOIecce peIleHUusd ypaBHe-
HUA HEeJONYCTUMEL.

Sameuanune 2. Cunucor dopmyn 1—10 mMoxkHO paciiu-
PHUTB.

Ilpumep 1. PemiuM ypaBHeHHE

x24+2x x+6
e 1
x-+3 x+38 (1

Pemenue. IlepeHoca Bce 4YJjieHB! ypaBHeHHUS B JIEBYIO
YacTh U CKIAIBIBASA ApodH, mepenuiineM ypasHenue (1) B Bume

24 x-6
w13 O (2)

OcBoboxgasick B ypaBHeHuu (2) oT sHmaMeHaTesd, MOIY-
YuM ypaBHeHUe

x4+ x-6=0, (3)

KOTOpOe IO YTBEPIKAEHUIO 4 ABASETCA CJEIACTBUEM ypaBHE-
uusa (2). Yparueuune (3) umeer aBa Kopusa: 2 u — 3. IIposep-
Ka IOKaspIBaeT, 4YTO YHCI0 2 sBJAeTCA KOPHEM ypaBHe-
Hua (1), a yucao —3 HeT.

Orser. 2.

IIpumep 2. Pemmum ypaBHeHHe
21002071 _ 24 9% 7. (4)
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Pemenue. Ilpumenas dopmyay 3, mOIyUNM ypaBHEHIE
x—1=x2+2x-17, (5)

KOTOpOe IO YTBEPMKIEHUIO D ABJISETCS CJIEACTBHEM ypaBHe-
HuA (4). YpaBHeHnue (5) umeer apa xKopHA: 2 u —3. IIposep-

Ka TOKas3bIBaeT, UTO YMCJI0 2 SBIAETCA KOPHEM ypaBHe-
HUudA (4), a ynciao —3 HeT.

OrBer. 2.

IIpumep 3. Peitum ypaBHeHHE
1-tg2x

=cos?x. 6
1+tg?x (6)

Pemenue. Ilpumensasa dbopmyay (9), moaryumm ypaBHeHUE
cos2x=cos?x, N
KOTOpOe II0 YTBEPXKIEHUIO D ABJIAEeTCA CIEACTBHUEM ypaBHe-
Hua (6). YparHeHnue (7) uMeeT eIUHCTBEHHYIO CEPHUIO pelile-
HUH x,=nn, n€Z. IIpoBepka NOKa3kIBaeT, 4To aw0boe X, AB-
Jdercd pellleHueM ypaBHeHus (6). CiemoBaTenbHO, ypaBHe-
HUe (6) mMeeT eQUHCTBEHHYIO CEPHIO PEIIeHUH Xx,.
OrBer. n, n€Z.

OTMeTuM, YTO OPH peIleHNMd YpaBHEHHWII YaCTO IPHXO-
BUTCSA NPHUMEHATH HECKOJBLKO NpeobpasoBaHWIl, NPUBOIA-
X K YPaBHEHUIO-CJEICTBUIO.

IIpumep 4. Pemum ypaBHeHuUe
log;(2x—3)+logz(x—12)=21og;(x —6). (8)

Pemenne. IIpumensasa dopmysnsl 4 u 5, mogayuyuM ypasHe-
HUe

log; ((2x —3) (x — 12)) =log; (x - 6)?, (9)
KOTOpOe II0 YTBED:KICHUIO D5 SBJIAETCA CJEICTBUEM ypaBHe-
HuAa (8).
IMoTennupysa sorapudmuyecrkoe ypaBHeHue (9), moayuum
ypaBHeHIe
(2x-3)(x—-12)=(x-6)?, (10)
KOTOpOe II0 YTBEeDPXKAEeHUIO 2 SABIAETCA CJIEACTBUEM ypaBHe-
Husa (9), a suHauur, u ypaBHenmuda (8). YpasHeHue (10) ume-
et aBa xKopuda: 0 u 15.
IIpoBepKa mOKaabIBaeT, UTO YKUCJIO 15 ABIAeTCA KOpHEM
ypasHeuusa (8), a uucmo 0 Her.

OrBer. 15.

IIpumep 5. PemuMm ypaBHeHUE
V2x+5+Vx+6=V6x+13. (11)
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Pemenne. Ilo yreep:xgennio 1 caeacrsuem ypaBHeHusa (11)
ABJISIETCS YpPaBHEHUE

2x+5+2V2x+5Vx+6+x+6=6x+13,
Ro'ropoe IIepenuiaeM B BUAe

2v2x+5Vx+6=3x+2. 12)

ITo yreepsxmennio 1 caexzcrBuem ypasuHenusa (12), a 3ua-
yuT u ypaBHeHusA (11), sBaderca ypaBHeHUE

4(2x+5)(x+6)=(3x+2)3,

UMeIoIlee IBa KODPHSA: X;=—2 U X,=58. IIpoBepka moOKa3bI-
Baer, 4UTO uucjo b8 saABasierca KopHeM ypaBHenus (11),
a 4meJyio — 2 HeT.

Otser. 58.

Ilepexos K YypaBHEHUIO-CIEJCTBHIO MOKET HPUMEHATHCH
¥ TIpU peIleHUN YPaBHEHUII ¢ mapamMeTpaMu.

IMpumep 6*. as Ka'kgoro 3HAUEHUA IIapaMeTpa a pe-
MM ypaBHeHUE

a-3-ax _
axil o (13)
Pemenue. Ilepenumem ypaBuenue (13) B Buze
4ax—-a+6
ax+1 =0. (14)

OcBobGoxknasichy B ypaBHeHuu (14) or 3HaMeHaTesNnsd, IOJY-
yuM ypaBHEHUE

4dax—a+6=0, (15)

KOTOpoe II0 YTBep:KIeHWI0 4 spisgeTcs cJAeICTBUEM ypaBHe-
ausa (14) opu KaKaoM 3HaUeHWHU IlapamMeTrpa d.

IIpu a=0 ypasuenue (15) He mmMeeT KopHel. Ilpu kaxk-
mom a=0 ypaBuenwme (15) mMeeT eAWHCTBEHHBIHL KODEHD
a._
4a
"Henusa (13) opu xamxaom a=0. [Ind sTOro ZOCTATOYHO IPO-
BepuTh, obpalllaercsa J¥ B HYJAb OPHM KaKoM-HUOYIbL 3Hade-

HUM a 3HaMeHaTenab Apobu B ypaBHeHuu (13). Tax xak upu

a—2
a#=0 umeeM ax,+1= —4  To IpH a=2 sHamMeHaTeJb ax;+ 1

obpalaerca B HYJb, a IOPH KaKJIOM a# 2 3HaMeHaTelb
ax,+ 1 He obpamaerca B HyJib, T. €. IpU a =2 ypaBHeHHe (13)
He uMeeT KOpHe#, a npu KakigoMm a#=2 u a#=0 uMeer efuH-
CTBEHHBLIA KODEHb.

TaxkuMm ob6paszom, IpH KasKIoM d, Takom, uto a#0 u
a#2, 4YUCJIO X, SABJsSEeTCA €IUHCTBEHHBIM KODHeM YypaBHe-
Huda (13), a npu a=0 u npu a=2 ypaBHeHue (13) He uMeeT
KOpHeH.

Xg= . IIpoBepum, siBIsieTcsi JW YUCJIO X, KOPHEM YypaB-
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Orser. IIpu a=0 u pu a =2 HeT KopHeil; IpU KaKAOM 4,
TaKOM, 4T0 a#0 um a#2, ypaBHeHue HMeeT eJUHCTBEHHBIHN

a —
KOpeHb
p 4a

33. PewleHue ypaBHEHMI C NMOMOLLbLIO CUCTEM

Ilyers R — pamHoe HaATypajbHOE YHCJIO, 4 — OaHHOe
yucio, Taxkoe, uto a>0, a#1. CopaBeAJauBBI CJeAYIOIIHE
YTBEPIKICHUS:

1. YpaBHeHUe 2IV]“(7)= £(x) paBHOCHIBHO CHUCTEME
f(x)=(g(x))*
g(x)=0.

2. YpaBHeHUEe 2W= 2k\/g(x) PaBHOCUJLHO CHCTEME
f(x)=g(x)
f(x)>0
g(x)=0.

B aToit cucreme oxHO (m:000€) M3 HEPABEHCTB MOMKHO OIIYC-
TUTE.

3. ¥Yparuenue log,f(x)=log,g(x) paBHOCUILHO cucTEME
f(x)=g(x)
f(x)>0
g(x)>0.

B sToii cucreMe oxHO (n1000€) M3 HepaBeHCTB MOMKHO OIyC-
TUTS.

4. Ypasuernue f(x)+@{(x)=g(x)+ ¢(x) PABHOCHUIBLHO CH-
f(x)=g(x)
x€D(9),
rae D(¢) — obxnacTh cylliecTBOBaHUS (GYHKIUM ¢ (x).

creMe

IIpumep 1. Pemum ypaBHeHHEe

V10 —-14sinx =2 cos x. (1)

Pemienune. Ilo yrsepxpenmio 1 ypaBHeHme (1) paBHO-

CHJIBHO CHCTEME
10-14sinx=4cos’x
cosx = 0.

(2)

Tak kak cos’x=1-sin?x gna Jgwoboro x€R, To cucre-
My (2) MOKHO TIepenucath B BHIE
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(sinx—3) (sinx—l>=0
2
cosx =0, 3)

Tax xak sinx—3<0 gna gwoboro x€R, To cucrema (3)
PaBHOCHJIBHA CHCTEME

sinx=%
cosx =0. 4

Cucrema (4) ummeer eIMHCTBEHHYIO CepHUI0 pernieHu

¥ o
x,=—=+2nn, n€Z. CunexoBarejibHO, M pPaBHOCHJLHOE ei
"6

ypaBHeHHe (1} uMeeT Te Ke pelieHHd.

OTrer. %+2nn, nez.

IIpumep 2. Pemum ypaBHeHUE

Vax?—1=V6x-3. (5)

Pemenue. 1lo yrBepskpgenmuio 2 ypaBHeHue (5) paBHO-
CHUJBLHO CHCTEeMe

2x2-1=6x-3 6

6x—-320. (6)

VpaeHeHne cucremMsl (6) mMeeT ABa KOPHA: X, = 3+2\/5,

Xy = 3"\/5. Tak Kak 6x;-3=3(2+V5)>0, a 6x,—3=

2

= 3(2—\/5)<0, TO YHCJO X, ABJAAETCHA perreHueM cucreMsbl (6),
a 4ymcio x, Her. CiemoBaTeabHO, U PaBHOCHJAbHOE cucTteMe (6)
ypaBHeHUe (5) uMeeT TO Ke pellleHUe.

OTger. M .
2
IIpumep 3. Pemum ypaBHeHUuE
lgcos2x=I1gsinx. (7)

Pemrerue. Ilo yrBepxaenmio 3 ypaBHeHUe (7) paBHO-
CHUJILHO CHCTEMEe

(3)

cos2x=sinx
sinx>0.

Tarx rKax cos2x=1-2s1n’x gua awoboro x€R, to cucte-
My (8) MOKHO IepenucaTh B BUIE

(1+sinx)<sinx—%>=0

sinx > 0. (9)
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YuuTeiBag HepaBEHCTBO cycTeMbl (9), MOJYyUMM, UTO CHC-
Tema (9) paBHOCHIbHA YPaBHEHUIO

. 1
sinx =, (10)

HMEIOIeMy eIUHCTBEHHYI0 CEPUI0 DemmeHu x,=(—1)* % +nk,

kcZ. CnegoBarenbHo, u ypaBHeHue (7), paBHOCHJIbHOE ypaB-
"Henuio (10), uMeeT Te Xe pelleHHA.

Otser. (— 1) % +nk, kEZ.

IIpumep 4. Pemum ypaBHeHMEe

4x?-8x+l1gsinx=1+l1gsinx. (11

Pemenue. ITo yTeepsxgenuio 4 ypasHeHue (11) pasHo-
CHJIBHO CHCTEME

{ 4x>~8x-1=0

. 12
sin x> 0. (12)

VYpaBHeHUe cucteMbl (12) umeeT aBa KOPHA: X;= 2+2\/_5
U X,= 2_2\[5. Tax xar 0<x;<n, To sinx;>0; Tark &awr

—1<x,<0, TOo sinx,;<0. IlosToMy umMcHIO X; ABIAETCH peIIie-
Huem cuctemsl (12), a uucino x, Her. CiaemoBaTelbHO, CHUCTe-
Ma (12), a 3HauuT, U paBHOCHUJIBbHOE eii ypasHeHue (11) ume-
IOT eSUHCTBEHHOE DelleHue X;.

OTser. % .

34. PewweHMe ypaBHEHMM C NOMOLLBIO CUCTEM
(npoponxexue)

CupaBeZIuBLI CJIEAYIONINE YTBEPIKICHUA:
5. MHoxecTBO pelreHuii ypaBHeHUsS [1(x)-f,(x)=0 ecTn

fi(x)=0
o0beuHEeHNEe MHOMKECTB penieHuM ABYX CHCTEM { 1() u
£,(x)=0 x€D(fy)
5 (x) =
{xeD(fl) , Tie D(f;) — ob6aacTek CyIIeCTBOBAHUA (PyHKIIUKT
fi(x), a D(f,) — obmacTh cyuiecTBoBaHHA QYHKIUU f,(x).
f(x) f(x)=0
6. YpaBue =(0 paBHOCHJIBLHO CHCTEMe
PaBHeHIe 2(0) paBH {g(x)#O.

IIpumep 1. Pemnm ypaBHeHHE
lg x-Vsinx =0. (D)
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ITo yTBepixmeHUI0O 5 MHOMKECTBO pelneHnil ypaBHenusa (1)
ecTh 00befUHEHNE MHOMKECTB DeIleHUH JBYX CHUCTEM

lgx=0 sinx=0
sinx >0 " x>0.

IlepBass cucremMa mmeeT eJMHCTBEHHOE peIeHue x,=1.
VpaBHenue BTOPOIl CUCTeMbl MMeeT €IWHCTBEHHYIO CepUI0
pelleHuil x,=nn, N€Z, W3 KOTOPHIX HEPABEHCTBY BTOPOH
cHCTeMBl YVAOBJIETBOPAIOT JUIIL umcaa x,=nk, kEN. Cueno-
BaTeABHO, BTOpas CHUCTeMa HMeeT DelleHUA Xx,. O6beInHUB
BCe pellleHusA ABYX CHUCTEM, HOAyYUM, uTo ypaBHeHHe (1)
uMeeT pelneHusa X,=1 u x,=nk, REN.

Oteer. 1; nk, REN.

ITpumep 2. Pemum ypaBHeHUE

cos 2nx 1

x-5  x-5' (2)

Pemenune. IlepeHocs Bce ujeHBl ypPaBHEHUS B JIEBYIO
4acTk ¥ BbIUMTAA Apobm, mepenuilieM ypasHeHue (2) B Buje

cos2nx—~1
T x5 O @)
ITo yreep:xaennio 6 ypasHeHue (3) PABHOCHJIBHO CHCTEME
cos2nx =1

x-5#0. (4)

Vpasuenue cucreMsl (4) uMeeT eTUHCTBEHHYIO CepHUIO pe-
meHuit x,=k, R€Z. VI3 s3TUX 4muces BTOPOMY YCJIOBHIO CHC-
TeMBl YIOBJIETBOPAIOT BCe YHUCJIa, KpoMme uucjaa x;=5. Ilo-
aTomMy cucreMa (4) uMeer cepuio peleHui x,=*k, R€Z, E=5.
CiienoBaTe/IbHO, 1 PAaBHOCUJILHOE €l ypaBHeHHe (2) uMeeT Te
JKe pellleHUdd.

Orser. k, R€Z, k#5.

B yrBep:Raesrnm 6 mox sanuchio g(x)#0 IOHMMAIOT MHO-
JKEeCTBO BCEX UYMCEJ X, IJIA KaKIOro M3 KOTOPBIX Ompefele-
HO BbIpaskeHue g(x) m umcyo g(x) He PAaBHO HYJIO.

IIpumiep 3. Pemium ypaBHeHUE
2

X 3—2x
= . (5)
V2+x-x2  V2+x—x
Pemrenue. Ileperocss Bce uJeHBI ypaBHEHUS B JIEBYIO
gacTh, IepenuineM ypasuHenue (5) B Buze

x24+2x-3
*r2e-3 (6)
V2+x—x?

3 Toranos 6 5



IIo yTeépRAennio 6 ypaBHeHUEe (6) paBHOCHUNBEHO cHCTEeMe
{xz +2x-3=0

V2+x—x220. (7

Vpasuenne cucreMbl (7) mMeeT ABA KOPHI: X;=1 U X,=

=-3. Tak xak 2+x;,-x2=2, 7o Y2+ x, ~x2#0. IlosTomy uuc-
JOo x; ABJsfeTcsA pelneHmem cucremsl (6). Tar kax 2+ x,—

—-x2=-10<0, To BbIpaskeHme V2+ x,—x2 He ompemereHO.
IlosTomy umciao x, He sABIsgeTCA peiieHueM cucreMbl (6).
CrnenoBaTenbHO, cucTeMa (6), a 3HAYUT, U PAaBHOCHJIbLHOe el
ypaBHeHue () UMEIOT eJUHCTBeHHOE pelleHUe X;.

OTtser. 1.

Ilpu perresny ypaBHEHHMH YacTO NPUMEHSIOT HECKOJIBKO
npeobpasoBaHuil, IPUBOAANINX K PaBHOCUJBHON cuUcTeMe.

IIpumep 4. Pemium ypaBHeHUE

log, “L 3% _jog, T4E, (8)
Pemenmne. ITo yrBepxaenno 3 ypasHeHue (8) paBHOCUJIbL-
HO CHCTeMe
—x?+3x _x*+x
x—1 x—1
(9)
x +1x > 0.
IIpumensaa yTeep:xAeHue 6, moayuum, uto cucrema (9)
PABHOCUJIbHA CHCTEME

~x?+3x—xt-x=0
x—-1#0

.’JC + X >0.
x—-1
VpaBuenue cucrembr (10) mMmeer Tpum xopHa: x,=0,
X,=1u x3=—2. U3 sTux uuces HepaBeHcTBaM cucrembi (10)
YAOBJIETBOPAET JUINL YHCIO X3 ClenoBaTenbHO, CUCTEMA
(10), a smauuT, W paBHOCHJBHOEe eil ypaBHeHue (8) mmeroT
€IVHCTBEHHBLIU KOPEHDb Xj.
Oteer. - 2.

IIpu pelrenuu ypaBHEHHII ¢ TapaMeTPOM TaKiKe MOYKHO
OPpUMEHATL Ipeodpa3oBaHMsd, IPUBOLAIINE K DABHOCUJIbHBIM
cucTeMaM.

(10)

IIpumep 5%. [na xaxgoro 3Ha4YeHUsA IlapaMeTpa a pe-

UM ypaBHEHUe
Vax?—-6x—-2a=x-2. (11)

Pemwenne. Ilo yrBepxgeHuo 1 AJS KAKIOIO 3HAYEHUS
napaMeTpa a ypaBHeHue (11) paBHOCHUJIBHO CHCTEMe
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x2—6x—2a=(x—2)*
220, a2)
Cucrema (12) paBHOCUJIBHA CUCTEME
x=—2—-a
iy as)

Tak Kak —2—-a =2 TOJABKO IpH a<—4, TO IpU KaXIAOM
a<—4 cucrema (13) uMeeT eTUHCTBEHHOE peIllleHNe X,=—2 —d.
A mpu raxzom a>-—4 cucrema (13) He uMeeT pellleHMii.

Takum obpasoM, npu kKaxjgom a<—4 ypasuenue (11),
paBHOcuJIbHOe cucTeme (13), MMeeT eqUHCTBEHHOE peEIlleHUe
Xo=—2—a, a Ipu KamAoM a>—4 He WMeeT PeINeHU.

OrBer. —2—a mpu a<—4, HeT peineHuii npu a>-—4.

35*. Ypasuenms Bupga f(a(x))=Ff(B(x))

CrmpaBenysuBO cleayiolliee YTBEPIKACHUE:

1. Ilycts ob6sacts cyniecTBoRaHus GQyHKIUI f(x) ecrtsb
IPOMEXKYTOK J M mycTh 9Ta (PYHKLHUSA CTPOro MOHOTOHHA
(T. e. Bo3dpacTaeT uyu yOBIBaeT) Ha 3TOM mpoMexyTre. Tor-
na ypasueHme f(a(x))=7(B(x)) paBHOCHILHO CHCTEeME

o (x)=p(x)
a(x)ed
B(x)ed.

B sT0ii cucreMe omuo (n1060e) m3 yeaoBuit o (x)€J unum
B(x)€J MOKHO OLYCTUTh.

YacTHBRIMU CAYUASIMU DTOTO YTBEDIKAEHUS SBIAIOTCH
yTBepwKAeHuss 2 m 3 us m. 33.

IIpumep 1. Peinnum ypaBHeHUe
arcsin (x%-80,5)=arcsin (x - 8,5). (D)

Pemenmne. Tak wxax dyurnusa f(u)=arcsinu wmmeer 06-
JacThk ompeneseHUs — mpoMeXyTokK J =[—1; 1] u Bo3pacra-
eT Ha HeM, TO II0 yTBepskAeHni0 1 ypaBHenue (1) paBHOCHIB-
HO cUCTeMe

x?-80,5=x-8,5
{——1<x—8,5<1. (2)

VpaBHeHUe cucreMbl (2) MMeeT gBa KOPHSA: X;=9 U X,=
=—8, U3 KOTOPBIX TOJBKO UHCJO X; YAOBJETBOPSAET ABOIHO-
MYy HepaBeHCTBY cmHcTeMbl (2), mosToMy cucTtema (2), a 3Ha-
YUT, U PABHOCHUJIBHOE el ypaBHenue (1) MMeOT eIWHCTBEH-
HOE peIlleHUue Xi.

Otser. 9.
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IIpumep 2. Pemium ypaBHeHUE

1x2—2 1\2x+1
1og0,2(x2A2)+(§) =log0‘2(2x+1)+<—3—) . ®

Pemenne. Ob6nacTh cyuiecTBoBaHua dyurnunm f(u)=
=log0,2u+<%> ecTh MPOMEXRYyTOK o =(0; +o00). Tar kak
dbyarnna f(u) yOpIBaeT Ha 3TOM IPOMeXYTKe (Kak cyMMa

IBYX yOBIBAIOIIMX HA 5TOM IPOMEXYTKe (MYHKIIWNA), TO IO
yrBepxcaennio 1 ypasHenue (3) paBHOCHUJILHO cHcTeMe

{x2~2=2x+1
2x+1>0.

Vpasrenne cucreMb! (4) mMeeT ABa KOpHA: X;=—1 " x,=
=3, W3 KOTOPBIX TOJbBKO YHCJO X, YAOBJETBODPSIET HEPABEH-
cTBY cuctembl (4), mosTomMy cucrema (4), a 3Ha4uT, 1 pPaBHO-
cuJIbHOE el 3ypaBHeHne (4) TMEIOT eAWHCTBEHHOE PeIleHne X,.

OrBet.

(4)

W3 yreepxkaennsa 1 BbITeKaeT Cjenyiolee yTBEPIKIeHUE:

2. Ilyers obgacte cyiecTBoBaHUSA (pyHKNuu f ectb R u
nyceTh 3Ta QYHKIUS CTPOro MOHOTOHHA HA K, TOorma paBHO-
CUNbHBLI YPABHEHUA

Fla(x)=F(Px) u a(x)=H(x).

YacTHBIM CJIydaeM HTOTO YTBEPKICHUS SIBJIAETCH yTBep-
ageHwe 6 m3 1. 29.

Hpumep 3. Pemum ypaBHeHUE
arcctg (x?-5)=arcctg (5x+9). (5)
Pemenne. Tax xak ¢yuxnus f(u)=arcctgu umeer o006-
JIaCTh CYIIECTBOBAHMUA — IPOMeXyTOK R u yGbiBaeT HA HeM,
TO 110 YTBEPKACHUIO 2 ypaBHeHue (5) paBHOCUIBHO ypaBHe-

HUIO

x2-5=5x+9. (6)
Vpasuernne (6) umeer aBa Kopud: —2 u 7. CinemoBareib-

HO, U PABHOCHJIBHOE €My ypaBHeHue (D) MMeer Te ke KOpPHU.
Orger. —2; 7.

IIpumep 4. Pemum ypaBHeHUE

(3) —inwr—(§)  -(inxyo (7)
Pemenne. Tax Kax dbyHrnousa f(u)=<%) + (—u)?7 umeer

06JIacTh CYINECTBOBAHUS — HPOMEXYTOK R u yOniBaer Ha
HeM (KaK cyMMa [BYX yOBIBAWOIIUX HA 3TOM HPOMEIKYTKE
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(byHKIuil), To M0 yTBepXkAeHuo 2 ypaBHeHHe (7) paBHOCUJIb-
HO ypaBHEHHIO

sinx =sin?x. (8)

YpaBuernuve (8) nuMeer IBe cepuu perenuit: x,=nk, ke€Z,

%-{—Znn, n€Z. CnenoBarenbHo, u ypaBaenue (7), pas-

HOCHJIBHOE ypaBHeHHIO (8), MMeeT Te Xe [OBe CepUM pelmne-
HUH.

Orser. 1k, KEZ,; %+2nn, nez.

ux,=

36. PeuwieHne HepaBEHCTB € NOMOLLbLIO CMCTEM

IIycre kB — maHHOe HATypaJibHOE YHCJIO, G — JaHHOe
YHCJ0, Takoe, uTo a>0, a#1. CupaBenjuBsl CIAEAYIOUIUE
YTBEPIKIEHUA:

1. HepaBeHCTBO 2¢/m_)< £(x) paBHOCHUJIBLHO CHCTEME
f(x)<(g(x))*
f(x)=20
g(x)>0.

2k
2. MuoxecrBo pemieHuil HepaBeHcTBa Vf(x)>g(x) ecrhb
o6befHEHNEe MHOYKECTB PelleHull ABYX CHCTEM

{f(x) >(g(x)* {f(x) >0
g(x)=0 g(x)<0.
2k 2k —— .
3. Hepasencteo Vf(x)< Vg(x) DPaBHOCHUIBLHO ABOHHOMY
HepaBeHCTBY 0<f(x)<g(x).
4. HepaseuctBo log,f(x)>log,g(x) paBHOCUIBHO [BOM-
HOMY HEpaBeHCTBY:

f(x)>g(x)>0 npu a>1,
0<f(x)<g(x) npu O0<a<l.
5. HepageuctBo f[f(x)+¢(x)>g(x)+¢(x) paBHOCUIBHO
{f(x) >g(x)
x€D (¢),
rae D (p) — obnacTthk cymiecTBOBaHuUS (QYHKIUM ¢ (x).

cHucreme

IIpumep 1. PermmiuMm HepaBeHCTBO

V8x+1<2x-1. (1)

Pemenue. ITo yreBep:kumenuro 1 HepaBescrso (1) paBHO-
CUJILHO CHCTeMe

3x+1<(2x—-1)?
3x+120 (2)
2x-1>0.
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Cucrema (2) uMeeT MHOKECTBO PeIlleHUl — IIPOMEXKYTOK

<%; +oo). CrenoBaresbHO, HepaBeHCTBO (1), paBHOCHUIBHOE

cucreMe (2), muMeeT TO K€ MHOMECTBO pPeIleHU.

OTtser. <%, + oo).

IIpumep 2. Pemum HepaBeHCTBO
2Vx+7>x+1. (3)
Pemenne. Ilo yTBepsxaeHno 2 MHOYKECTBO PeIlleHUWIl He-

paBeHcTBa (3) ecTh O0BbeNUMHEHHE MHOMKECTB PeIIeHMH ABYX
cucTeM

{4(x+7)>(x+1)2 u {x+7>0
x+120 x+1<0.

Bce pertennsa nmepBoil cuCTEMBI COCTABJAAIOT IPOMEIKYTOK

[-1; 1+2\/’7). Bce penrenuss BTOpPOH CHCTEMBI COCTABISIOT
IPOMEXXKYTOK [—7; —1).

O6megnHad 5T NPOMEXYTKHU, [HOJNy4aeM, UTO BCe pellle-
HUA HepaBeHCTBA (3) COCTABAAIOT MPOMEXYTOK [~ T7; 1 +2N/? ).

OrBer. [-7; 142 \/7).
IIpumep 3. PemuM HepaBeHCTBO
4 4
Va2—5<\bx+9. (4)

Pemenne. ITo yTBep:xaeHuio 3 HepaBeHCTBO (4) paBHO-
CHJIBHO JBOMHOMY HEPaBEHCTRY

0<x2-5<bx+9,
KOTOPOe MOJKHO IIePeINCaTh B BULE CUCTEMBI
{x2—5x—14<0 (5)
x2-520.
Bce perienus cucremsnl (5), a 3HAUUT, ¥ PABHOCUJIBHOIO
el HmepaBeHCTBA (4) COCTABAAIOT NPOMENKYTOK [\/E; 7).
Orser. [\/g; 7).

IIpumep 4. PemuM HepaBeHCTBO
logg (2 +2x%—2x) > log, ; (¥ +4). (6)
Pemwenwne. Tax rkax 0<0,1<1, To no yreepxjgenuio 4 He-
pasesctTBO (6) PAaBHOCUIBHO ABOMHOMY HEDABEHCTBY
0<x®+2x?-2x<x3+4,
KOTOpOe MOJKHO HepenucarTh B BUAE CHCTEMBI
{xz -x-2<0
x(x*+2x-2)>0.
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Bce pemenusa cucremsbl (7), a 3HAUUT, M PABHOCUJILHOTO
eii HepaBeHcTBa (6) cocraBiudAioT aABa upoMexkyTra (—1; 0) u

(—1+V3; 2).
Oteer. (-1; O)U(-1 +\/§; 2).
IIpumep 5. PemmuM HepaBeHCTBO
x2—2x+Vsinx <3x -4+ Vsinx. (8)

Pemrenne. Ilo yTBepikgeHuMio b HepaBeHcTBO (8) paBHO-
CHUJBHO CHCTeMe

(9)

Bce pemreHus nmepBoro HepaBeHCTBa cucTeMbl (9) cocras-
JA0T mpoMexyToK (1; 4). I3 Hux BTOpOMY HEpPaBEHCTBY CH-
crembl (9) ymosieTBOpAOT JUINh X u3 mnpoMme:xkytka (1; x].
CrenosareabHO, BCE pelleHusA cucTeMul (9), a 3HAUUT, U pPaB-
HOCUJIBHOTO €¥ HepaBeHcTBa (8) cOCTABIAIOT TOT »Ke IIpoMe-
SKYTOK.

Otser. (1; n].

{x2~2x<3x——4
sinx > 0.

37. PewueHue HEpPABEHCTB C NMOMOLLbLIO CUCTEM
(npoponxeHue)

CrpaBeiuBBI CJIENYIONIVE YTBEPIKIACHUA:
6. MHOXeECTBO pelmIeHUIN KaKAOTO m3 HEPABEHCTB

f(x)
. >0 >0
F(x)-g(x)>0 m —25
ecTh O0BeqUHEHVEe MHOMKECTB PeINeHU# IBYX CHCTEM
{f(x)>0 ; {f(x)<0
g(x)>0  (g(x)<0.
7. MHOeCTBO peIleHNuH KaXZOT0 13 HepPaBeHCTB
f(x)
. <0 <0
f(x)-8(x)<0m 2(0)
ecTh O0beAMHEHNEe MHOMKECTB DellleHUM IBYX CHCTEM
{f(x)>0 . {f(x)<0
g(x)<0 = [g(x)>0.

IIpumep 1. Pemum HepaBeHCTBO
sinx 1
lg(x+1) 1)
Pemenne. [1o yTBepxmeanio 6 MHOMECTBO peIlleHHUIT He-
pasercTBa (1) ecTh 00BbeAMHEHNe MHOMKECTB pPeIleHu# ABYX
CHUCTEM
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(2)

{s1nx>0
lg(x+1)>0

" [smx<0
lg(x+1) <O0.

Bce pemenus mepBoro HepaBeHCTBa cucTeMbl (2) cocran-
JAIOT CepUI0 NPOMEXRYTKOB (2nk; m+2nk), K€Z. Bce pe-
mIeHUsA BTOPOTO HepaBeHCTBA CHCTEMBI (2) COCTABIAAIOT
npomexxXyTok (0; + co). IlosTomy Bce peinenusa cuctembl (2)
COCTaBJIAIOT CePUI0 MPOMEXKYTKOB (2nk; n+ 2nk), k€ Z, R>0.

Bce penrenus BTOporo HepaBeHCTBa CUCTeMBbI (3) cocTas
asor npome:xkyTok (—1; 0). Tax xkark sinx<0 gaa Bcex
x€(—1; 0), To Bce penieHusd cucrTeMbl (3) COCTABASIOT HPO-
MekyTOK (—1; 0). CnemoBaTeslbHO, BCe PEHIEHUS HEPABEHCT-
Ba (1) ects oObeAUHEHNUE BCeX HAWAEHHBLIX DeIIeHm’it.

Orser. (—1; 0)U(2nk; n+2nk), keZ, R>0.

OTMeTHM, UTO NPH pPelIeHWU HEPABEHCTB YaCTO HIPHXO-
BUTCSA NPUMEHATH HECKOJBKO IIpeoOpas3soBaHUIA.

(3)

IIpumep 2. Pemmum HepaBeHCTBO

10—
Veri< V\1-2x-x. (4)

Pemnenne. ITo yrBepoxkzenmuio 3 HepaBeHCTBO (4) paBHO-

. o
CHJIBHO ABOMHOMY HepaBeHCTBY O0<x+1<V1-2x-x, KOTO-
poe MOJKHO IIepenucaTh B BHJIe CUCTEMBI

{V1—2x>2x+1

x=>-1. (%)

ITpumenaa yTBep:xAaeHUe 2, IIONYUYHM, 4YTO MHOMKECTBO
peiiienu# cucteMbl (5) ecTh OO0beIMHEHNE MHOMECTB pelle-
HUUA ABYX CHUCTEM

1-2x>(2x+1)2 1-2x>20
2x+120 u42x+1<0 (6)
x>-1 x=z-1.

MuosxecTBO peiieHuit mepBoi us cucrem (6) ecth mpome-

1 " .
HYTOK [—E; 0 » 4 MHOMECTBO pellleHHHN BTOPON M3 CHCTEM

(6) ecTb TPOMEKYTOK [~1; —%) O6meMHUB BTH MHOMKE-

CTBAa, MOJYYUM, UTO MHOXKECTBO pellleHul cucteMsl (5), a 3Ha-
YNUT, 1 PABHOCHJBHOTO €il HepaBeHcTBa (4) cocTaBiaseT IIPO-
MexkyToK [—1; 0).

OrBet. [~1; 0).

IIpu pellleHuMM HepPABEHCTB C HapPaMETPOM TaKyXe MOMKHO
OpUMEHATHh IPeobpas3oBaHusi, IPUBOLAIINE K PABHOCUILHBIM
cucTeMaM.
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IIpumep 3. a4 KaXAoTo 3HAUYEHHUA HapaMeTpa a pelrum
HEepaBeHCTBO

V8-x<Vx—a. (7)
Pemienne. [[1a KaskJg0oro sHAUEHNA IapaMeTpa a HepaBeH-
c¢TBO (7) PaBHOCHJILHO ABOUHOMY HEepPABEHCTBY
0<3—-x<x-a,

KOTOpOEe MOMHO 3allycaTh B BHJO€e CHCTEMbI

x<3
x> a+3 (8)
2
a+3
Ecnou ~2—<3, T. e. ecaqu a<3, TO BCe DeIIeHUNs CUCTe-

™Mbl (8), a 3HAUUT, U PABHOCUJLHOTO eil HepaBenctBa (7) co-

CTABJIAIOT IIPOMEIKYTOK (a;—S; } Ecnu a;—S >3, T. e. ecau

a>3, to cucrema (8), a 3HAUWT, U PABHOCHALHOE el Hepa-
BeHCTBO (7) HEe UMEOT pellleHunH.

OtBer. (a—§3; 3] IpH a<3; HeT pelHeHuil upu a > 3.

38*. HepaeeHncrea Bupa f(a(x))>f(p(x))

CropaBeasiuBo cienyroiilee YTBEpPKIACHUE:
1. IIycrs ob6aacTh cymiectBoBaHuA GyHKNuu® [(uU) ecTsh
npoMexkyTox J. Torgma:
a) ecam pyHKIuA f(1) Bo3pacTaer Ha IPOMEKYTKe J, TO
HepaBeHCTBO f(a(x))>f(B(x)) paBHOCHMIABLHO cCHUCTeMe
a(x)> B (x)
a(x)ed
B(x)ed;
6) ecan GyHEUUA f(u) yOniBaeT Ha IIPOMEKYTKe J, TO
"HepaBeHcTRBO f(a(x))>f(B(x)) paBHOCHUIABHO CUCTEME

o (x) <p(x)
a(x)ed
B(x)ed.

YHacTHEIMH cJAydYaaMH yTBep:kAeHumsa 1 saBiasiorcd
yrBepoxIeHua 3 u 4 us 1. 36.

IIpumep 1. Pemum HepaseHcTBO
arccos(x—2)>arccos (3 —x). (1)

Pemrenne. O6usactep cyiiectBoBaHus GyHKouum [(u)=
=arccosu ecTh IPOMeXyToK J=[-1; 1]. Ha srom mnpome-
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KytRe pyarnua f(u) y6eIBaeT, MOsTOMY IO yTBEDIKIEHHIO 1
HepaBeHcTBO (1) paBHOCHIBHO cucTeMe

x—-2<3—x
-1<x-2K1
—-1<3—-x<1,
KOTOopas PaABHOCUJIbHA CHCTEeMe
—-1<x-2
x—2<3—x (2)
3—x<1.

Bce penrenus cuctembl (2), a 3HAYUT, ¥ PABHOCHJIBHOTO
efi HepaBeHcTBa (1) cocTaBAAIOT MPOMEXKYTOK [2; 2,5).
OrBer. [2; 2,5).

4
IIpumep 2. Pemum HepaBeHCTBO V3x—2+log,(3x—2)+
3x-2 3-2x

4, —
+3 1 >V38—-2x+log,(3-2x)+3 * . (3)

4
Pemenue. O61acTs cymrectBoBanusa GyHruUun f(u)= \/—I;—I—

U

+log,u+3" ects mpomesxyTor J =(0; +co). Ha srom mpome-
KyTKe GVHKINA f(U) BO3pacTaeT Kak CyMMa BO3PaCTAIONUX
Ha 9TOM MPOMeXYTKe (PYHKIINI, MO3TOMY IO VTBEPIKICHUIO 1
HepaBeHCTBO (3) PaBHOCHUJIBHO CHCTEME

83x—2>3-2x
3x—-2>0 (4)
3—2x>0.

MHuoxeCTBO BcexX pellleHUWUN cucteMbl (4), a 3HAUUT, U
PaBHOCHJILHOTO e#l HepaBeHCTBA (3) COCTABIIET IPOMEIKYTOK

-]

(1:3):

omnn. (113

TBeT. | 1; 5 )

W3 yrBepxkaernusa 1 BeiTeKaeT ciaenyioliee YTBepPMKIAeHNIE:

2. Ilycte ofaacts cymiectBoBanua Gyuxuuu f(u) ectb
R, Torga:

a) ecau ¢pyuruua f(u) Bospacraer Ha R, TO PABHOCHJIL-
HBI HEepaBeHCTBA

Fa(x))>F(B(x)) u a(x)>P(x);

6) ecan dbyernuA f(u) yobpiBaeT Ha R, TO PAaBHOCHJILHEL

HepaBeHCTBA
fa(x))>F(B(x)) m a(x)<B(x).

YacTHBIMH CAYYAAMH YTBEDKAEHUA 2 HABIAIOTCA yT-
Bepaxkaenua 6 u 8 uz m. 30,
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IIpumep 3. Pemium HepaBeHCTBO

x-9
(i—8y-5—Vx—B>(n—3) 2 — %‘—’. (5)

Pemenue. O6uactp cyllecTBoBaHuUA GQyHKIHu f(u)=

3 —
=(7t—3)”+<— Vu) ects R, @pyurmusa yOeiBaeT Ha R Kak cym-
ma ybriparomux Ha R QyHKOMiT, II03TOMY HA OCHOBAHHWU yT-
BepKAeHUA 2 HepaBeHCTBO (5) pPaBHOCHUJIBHO HEPABEHCTRY

x—-9
x-b< =" (6)
2

MHuo:xecTBO Bcex pemieHuW# HepaBeHcTBa (6), a 3HAUUT,
" PaBHOCHJBHOTO eMy HepaBeHcTBa (H) cocraBadeT IpoMe-

KRYTOK (—o0; 1).

Oreer. (—o0; 1).

39. PABHOCUNILHOCTL YPABHEHMUA HO MHOXXECTBOX

Ilyers B — mammoe HaTypadbHoe umcio. CrpaBenIHUBBI
cJeyIoINe YTBEePIKIACHUA:

1. Ecam B Kamjol Touke MHOMKecTBa M o00e QyHKIHMN
f(x) n g(x) HeoTpUIIaATEeNABHBI, TO Ha MHOXXecTBe M paBHO-
cuabHB ypaBHeHUA f(x)=g(x) u (f(x))**=(g(x))*:.

2. Eciu B ramgoil Touke MHOXecTBa M QyHKIUA ¢ (x)
ompejiesieHa W OTJAMYHA OT HYJIA, TO Ha MHOMXecTBe M pas-
HoCMJbHEI ypaBHeHUA f(x)=g(x) u f{x)o(x)=g(x)p(x).

3. Ecau B KamKJ0o# TouKe MHOKecTBa M ompeneseHbl 00e
YacTu HeKOTOpo¥ Gopmyrnsl (siorapudmMmuuecKoil, TPUTOHOME-
TPpUYECKON M T. II.), TO, IPUMEHHUB 5Ty (POPMYJy IPHU pellle-
HUM YPaBHEHUA, MOJYUYNM yPaBHEHUE, PABHOCUJIBHOE MCXOJ-
HOMY Ha MHOXecTBe M.

Hpumep 1. Pemium ypasHeHue
Ve=V2x—1. (1)
Pemenme. Ecau x, — KOpeHb ypaBHeHI/IH (1), To ompene-
JIEHO BBIPaKeHue \/x_0>0 TOTHa U \/2x0 120, T. e.

x0>%. I9TO 03HAYAET, UTO Bce KOpHUM ypaBHeHHus (1) cozep-

&KaTcad B MHOXKeCcTBe M=[é~; +OO>.

B xaxpmoil Touxke mHoxkecTBa M o6e GyHKIHUMU f(x)=\/;

3
u g(x)=VY2x—-1 HeoTpunarenabusi. I10sTOMYy IO yTBepXKAE-
Hno 1 ypaBHeHue (1) paBHOCHIBLHO Ha MHOMecTBe M ypas-

HEHUIO
6

(V=) =(ax1),
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KOTOpOEe MOMHO IIepericaThs B BHZE

(x-1)(x2~3x+1)=0. (2)

—

Ypasvenue (2) mMeeT TpH KOpPHA: Xx;=1, x,= 8+V8
Xg= 3_2V5. M3 HUX x, U X, OIpPUHAAJIEKAT MHOMKeCTBYy M,

a x5 He IPUHALNEKUT MHOXKecTBY M. CiegorarenabrHo, YpaB-
menme (2) Ha MHOXXecTBe M uMeeT JBa KODHS: X; U X,.
ITosTomy m paBHOCHJIRHOE eMy Ha MHO;KecTBe M ypaBHeHHe
(1) umeeT Te JKe ABa KOpHA.

3+V5

2

HOpumep 2. Pemuum ypaBHeHUE
tg nx _ 1

3\ 3\’
lg(x+z> lg(x+z>

Pemenue. Bce xopuu ypasaenus (3) cozeprkarcs B MHO-

OTtser. 1;

3)

JKEeCTBe TexX X, IJISd KOTOPhIX omnpejgensen lg|x+ %) u
lg<x+ %);::0, T. €. COAepIKaTca B MHOMXKecTBe M = —%; :11—> U

U (%, + oo). B ramoit Touke mHoxecTBa M QyHKIuA ¢ (x)=

=1g<x+%> onpeneNeHa W OTJWYHA OT Hyad. IlosTomy 1o

yTBEPXKAeHNO 2 ypaBHeHUe (3) PABHOCUJIBHO HA MHOM{ECTBE
M ypaBHeHHUIO

tgnx=1. 4)

YpaBuenue (4) uMmeeT OAHY CEpUIO pelIeHMH xk———i—kk,
keZ. Uz upcen x, B MHOKecTBe M comepsKarTcsa JAWINbL Te,
aaa korophix k> 0. CiaegoBaTensHo, ypasHeHUe (4) uMeer Ha

MHOXKecTBe M eIWHCTBEHHYIO CepUI0 pPelIeHuni xnzi—%—n,

neN. IToaToMy u paBHOCUJIBHOE €My Ha MHOXecTBe M ypas-
HeHUE (3) MMeeT Te Ke peIleHUsd.

Otger. l+n, neN.

4
Ilpumep 3. Pemum ypaBHenue
i _1_ 2_-§_ 1+_1_ 5
g2 x 2 ) (%)

Pemenue. Bee Kopau ypasHeHus (D) comep:rarca B MHO-
xKecrtBe M — Bcex X, OTAMYHBIX OT HyIdA. B Kamgoit Touxe
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MHOMXecTBa M QyHKIUuA ¢(x)=x2 oupenejsesa ¥ OTIAWYHA OT
Hyndg. IlosTomy mo yrBep:KzeHHI0 2 ypasHenume (5) pasHO-
CHJIBHO Ha MHOKecTBe M ypaBHEHUIO

2 1 3 1
2B p)=2(1r )+
KOTOopOoe MOMHO nepenucaTrs B BUe
x2+—15-3(x+—};)—2=0. (6)
X

Beens HoBOE HemBBecTHOE =X+ 315, nepenumeM ypaBHe-
aue (6) B Buzme

t12-3t—-4=0. (N

Ypaprenue (7) mmeer aBa KoOpHA: ;=4 U ty=-1.

. 1
CrenoBaTesbHO, TOJBKO KOPHM ABYX ypPaBHEHHH X + x=4n

x+ % =-—1 6yayr ropusamu ypaBuenud (6). Ha muoxectse M

0 YTBEP)KIAEHUIO 2 3TH ypaBHEHUA PABHOCHJILHBLI COOTBET-
CTBEHHO YPaBHEHUSIM

x2-4x+1=0 u x2+x+1=0. (8)

IlepBoe u3 ypaBHeuui#l (8) mmeer ABa KOPHA: x1=2+\f§

" x2:2—\/§, npuHAAJIeXKalle MHOXecTBY M, a BTOpoe mu3

ypaBHeHu# (8) xKopHeit He mmeer. CleHoBaTeNbHO, ypaBHe-

HHe (6) mmeeT Ha MHOMecTBe M IBa KOPHA: X, # Xx,. Iloaro-

My paBHOCHJILHOE eMy Ha MHoKecTBe M ypasHeHnue (5) ume-
eT Te e IBa KOpH4.

Orger. 2+V3; 2-V3.
IIpumep 4. PemiuM ypaBHeHUe
Hlogstx+l = 3 — 2x2 - 2x + 1. 9

Pemenne. Bce KopHu ypaBHeHuA (9) comeprarcss B MHO-
sxectBe M =(—~1; +o0). B raxnoii Touke mMHOKecTBa M om-
penenensl o6e uacTu Qopmynasl 5SEtD=x4+ 1, ITosromy
ypaBHeHue (9) paBHOCHJIBHO Ha MHOXXecTBe M ypaBHEHUIO

x+1=x%-2x2-2x+1. (10)

Vpasuernue (10) umeer TpuH KopHaA: x;=0, x,=3 u
x3=~1. VI3 HUX JUIOb X, X X, IPUHALJIEKAT MHOXKecTBY M.
CunepoBarenbHo, ypaBHerHue (10) umeer Ha MHOXecTBe M
ABA KOPHS: X, ¥ X,. [losTOMY paBHOCUABLHOE €My Ha MHOMKe-
crtee M ypaBHeHUe (9) mMeer Te ke KODHH.

Orgper. 0; 3.

IIpumep 5. Pemuum ypaBueHue

2t
28 cosx. (11)
1+tg%x



Pemrenne. Bce xopHu ypaBuenusa (11) comep:xarca B

T +nk, k€Z. B Kaxmo# ToUKe

2
2tgx
MHOXKecTBa M oupeneseHbl 00e yacTm (GOPMYJIbI Trie?r
+1ig°x
=gin 2x, mosroMy ypaBHeHUe (11) paBHOCHILHO Ha MHOXKe-
cTBe M yparRHEHUIO

MHOXKecTBe M — Bcex x#

sin2x =cos x. (12)

ITpumenus dhopmysy CUHYyca ABOMHOTO yIJja, IepenuIneM
ypaBeenue (12) B Buze

ZCosx(sinx—%)zo. (13)
T
2
neZ, n x,=(— l)m%-!—nm, meZ. Yucna x, OpUHaALIEXKAT

VYpapaenue (13) uMmeeT ARe cepUM pemieHui: x,= - + 1N,

MHOXeCTBY M, a umena x, Her. ClenoBaTelbHO, YpaBHEHIE
(12) mmeeT Ba MHOKecTBe M cepuio perieHuii x,. llosTomy
PaBHOCUJBHOE eMy Ha MHOXecTBe M ypapHenue (11) mmeer
Te e pelleHNd.

OTeet. (— 1) % +nm, meZ.

40*. PABHOCUNBLHOCTL YPABHEHUH HO MHOXXECTBOX
(npoponxxeHue)

CupaBeIUBBI CHEAVION[HUE YTBEPIKACHUA:

4. Ecam B KaIOHM TOUuKe MHOXecTBa M o00e PyHKIUUA
f(x) m g(x) momoxxuTesbHBI, TO pu a>0 1 a#1 Ha MHO-
skecTBe M DPaABHOCUJIBHBLI YPaBHEHUS

log,f(x)=log,g(x) m f(x)=g(x).
5. Ecam B xampoit Touke MHOxKecTBa M GyHKIuUA ¢ (x)
onpejseseHa, TO Ha MHOXecTBe M DPaBHOCHJIBHBI YPaBHEHUS
f(x)+ox)=g(x)+o(x) u f(x)=g(x).

IIpu pemntenun ypaBHEHUI 4acTO IPUXOAUTCA HPUMEHATH
HECKOJBKO IIpeoOpasoBaHUM.

IIpumep 1. Pemum ypaBHeHUe
log . (16x2—1)=1log, (x®-1). (1)

Pemenne. Bce xopuu ypasueHus (1) comepsKarca B MHO-
JKecTBe TexX X, AJIS KaKJIoTo M3 KoTopbix x>0, x#1, 16x%—
-1>0, x5—1>0, 1. e. comeprarca B MEHOKecTBe M =(1; + oco0).
B xaxmoir Touke wMHOXecTBAa M omnpeneleHBI ofe uyacTu

lg(16x2-1) 1)— lg(x°-1)

u log, (x%—
lg x lgx

dopmya log,(16x2—-1)=

>
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09TOMY IIO yTBep:KaeHMI0 3 ypaBHeHHe (1) paBHOCHIBHO HAa
MHOXecTBe M ypaBHEHUIO
lg(16x*-1) l1g(x®-1) 9
lgx T lgx )
B xampgoii Touke mHokectBa M dyHrnua ¢(x)=Ilgx on-
pemeseHa W OTJAHYHA OT HYJIA, HOITOMY IO YTBEPXKIEHUIO 2
ypaBHeHHe (2) paBHOCUJIBbHO HA MHOXKecTBe M ypaBHEHUIO

lg(16x%2-1)=1g(x%-1). (3)

Tax Kax B KaXIol TouKe MuEOMKecTBa M obe GyHKIUH
f(x)=16x2—1 u g(x)=x%~1 MONOKUTENBHBI, TO IO YTBEPHK-
nenuio 4 ypaBHeHue (3) paBHOCHJILHO Ha MHOMKecTBe M
YPaBHEHUIO

16x2-1=x5-1, (4)

uMeHmieMy Tpu KOpH#aA: x,=0, x,=2 u x;=—2. U3 Hux
JAWIUb X, NOPUHALJIEKUT MHOMXKecTBY M. CiaegosatennHo,
ypaBHeHUe (4) uMeeT Ha 9TOM MHOMKECTBE €fUHCTBEHHBIN KO-
peHb Xx,. IloaTOoMy paBHOCHJIBHOEe €My Ha MHOMecTBe M
ypaBHeHMe (1) mMeeT TOT e KOPEHb.

OTBet. 2.

IIpumep 2. Pemnium ypaBHeHUe

1g(3-x)+3vx“}l— — 5 +1g(3-x). (5)
* T Ve -4 (x-1)

Pemenne. Bce xopHUu ypaBHenud (b) colep:kaTcs B MHO-
JKecTBe Tex X, OJA KaMAOT0 M3 KOTODHIX CIDaBEAJIMNBLI
HepaBeHcTBa (x—1)(x—4)>0 u 3—x>0, T. e. colep:KaTca B
MHOXKecTBe M =(—00; 1). B RaM 0l TOUYKE BTOTO MHOMKECTBA

dyarnua o(x)=V(x—4)(x—-1) ompeneneHa u OTIAUTYHA OT
HyNna, a oGyHEOua g(x)=I1g(3—x) onpemenena. IlostTomy
00 yTBep:kIAeHHMAM 2 um 5 ypaBHeHume (D) paBHOCHABHO HAa
MHOKecTBe M ypaBHeHUIO

3\/@- (x—4)(x—1)—\/§' (x—4)(x-1)=5. (6)

Tak kar (x —1)(x—4)>0 B ramgo#i TouKke MHOMKecTBa M,

TO, IPUMEHURB POPMYJIY V;Vg=\/ab, HMOJYyYHM, 9TO ypaBHe-
Hue (6) paBHOCHMJIBHO Ha MHOMecTBe M ypaBHEHUIO

3V(x—1)2—V(x-4)>=5. (7)

Ha muoxecTBe M =(—0c0; 1) ypaBuenue (7) paBHOCHJILHO
ypasHeHnio 3(1-x)-(4—x)=5, uMeronieMy eIWHCTBEHHDIN
KOpeHb X;=—3, KOTOPLIA ImpuHaLIexuT MHoxecTBy M. Cie-
IoBaTedbHO, ypaBHenue (7) Ha MHOMKecTBe M mMeeT OAMH
KopeHb x;. Il03TOMY M paBHOCHIBHOE €My Ha MHOMKeCTBe M
ypasHeHue (5) mMeeT TOT ke eIMHCTBEHHBI KOpPEeHb.

Oteer. — 3.
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ITpumep 3. Pemmum ypaBHeHUe
V2x+3+Vx+5=V6x+6. (8)

Pemrenue. Bce xopHUu ypaBHeHUs (8) comepskaTcs B MHO-
JKecTBe TeX X, MJs KaMIOro U3 KOTOPBIX CIIPaBEAJINBEI
HepaseHersa 2x+3>0, x+52>0, 6x+6>0, T. e. comeprarcs
B MHOXKecTBe M =[-1; +00). B kampgo#fi Touke 5TOTO MHO-

sKkectBa GysrIEH f(x)=V2x+3+Vx+5 u g(x)=V6x+6
HEOTPHUIIATENbHBI, IIO3TOMY MO YTBEPXKAeHMNIO 1 ypaBHeHUHe
(8) paBHOCUNIBHO Ha MHOXXKecTBe M ypaBHEHUIO

2x+3+2V2x+3Vx+b+x+5=06x+86,
KOTOpOE€ MOMHO IIePEeIIrCaTh B BHIE

2V(2x+8)(x+5)=38x—2. 9)
Bce xopuHu ypaBHernus (9) yAZOBIETBOPAKT HepaBEHCTBY

3x~2>20, T.e. comepixarcsa B MHOMXECTBe M1=[%; —l—oo).

CnepmoBaTenbHO, BCce KOPHU ypaBHeHus (8) TakiKe cofeprKart-
ca B MHOecTBe M,. B xammmo# TOUKe BTOro MHOMKECTBA

dysruun ¢ (x)=2V(2x+3)(x+95) 1 vw(x)=3x—2 HeoTpuna-
TeJIbHBI, [IO9TOMY IO yTBepskAeHUIo 1 ypasuenue (9) paBHO-
CUJIBHO HA MHOecTBe M, ypaBHEHUIO

4(2x2+13x+15)=(3x—2)% (10)
Vparuernue (10) umeer aBa KOpHA: x;=32+6V30 u x,=

—
=32-6V30, u3 KOTOPBIX JHUINb X; IIPUHANIEKUT MHOMKECT-
By M,. IlosTromy yparuHenue (10) mHa mMHOKecTBe M, umeer
eIUHCTBEHHBIN KOPEHb X;.

CrenoBaTenibHO, ypaBHeHue (8), paBHOCHUIABHOE HA MHO-
KecTtBe M, ypaBHeHmio (10), rMeeT TOT Ke eJUHCTBEHHBIH
KOpeHb.

Oteer. 32+6V30.

IlonsaTue PaBHOCHJIBHOCTH ypaBHeHI/Iﬁ Ha MHOXX€ECTBe Ua-
CTO IIOMOraeT pelliaTh ypaBHEHUA C MOOIIOJHUTEJIBHBIMMH yC-
JOBUAMMU.

IIpumep 4. Haiitem Bce KOPHM ypPaBHEHUA

sin2x—cosx+\/§sinx=%, (11

MpUHAAIEKAINE TIPOMEXKYTKY <— g; g)

Pemenue. Ileperoca Bce uUJIeHBI ypaBHEHUA B JIeBYIO
4acTh ¥ OpuMeHAA (GOpMYyJIy CHHyca ABOHRHOIO yria, mepe-
nuiieMm ypaBHeHue (11) B Bume
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-
(251nx~1)<cosx+ %—):0. (12)

o n T
Tax Kak B KaKIOHM TouyKe MHOYKECTBA M=<—§; 2)

2
dyarmusg ¢ (x)=cosx + lf olipefelieHa ¥ OTJUYHA OT HYJIA, TO

Ha MHO:KecTBe M ypasHeHme (12) paBHOCHUJILHO YPAaBHEHUIO

sinx=%. (13)

Ha muoxxectBe M ypaBHenue (13) uMeeT eIMHCTBEHHBIN
Y
KODeHb X;= & CrnemoBaTenbHO, U PABHOCUJILHOE €MY HA MHO-

skectBe M ypaBHenue (11) mmeeT ma mMHOMKecTBe M TOT XKe
KOpEeHb.
T

OTser. 6"

IIpu pemrenuu ypaBHEHUII ¢ mapaMeTpPOM TaKiKe MOSKHO
IPUMEHATH PABHOCHUJILHOCTL YPABHEHHUII HA MHOMeCTBe.

pumvep 5. [dna KaxkAoro 3HAUEHUA IapaMeTpa a4 pellnuM
ypaBHeHUE

ax , _x __ 18 ) (14)
x—3 x+3 x%2_9

Pemerue. [{1a KarkaoT0o 3HAUEHUA IIapaMeTpa a Bce KOp-
Hu ypaBHeHud (14) copmepixkarcs B MHOKecTBe M — Bcex
IefCTBUTENBHBIX YHCeJ, KpoMe umcea —3 u 3. Taxk Kak B
KaXI0# Touke muoxkecrtBa M dymrumus [(x)=x>—9 oupesge-
JeHa W OTJUUYHA OT HYJd, TO, VMHOXMHUB ypaBHenue (14) Ha
3Ty PYHKIMIO, [IOJYyUUM, YTO A KAXKJOTO 3HAUEHMA Tapa-
MeTpa a ypaBHeHme (14) paBHOCHJIBHO Ha MHOXXecTBe M
YPaBHEHUIO

ax(x+3)+x(x—-3)=18, (15)

KOTOpPOEe MOJKHO IIePenuncaTsh B BUAE
(a+1)x2+(Ba—~-3)x—-18=0. (16)
IIpu a=-1 ypasHeuue (16) umeer eJUHCTBEHHBIH KO-

peHb X,=—3. Tak Kak x,¢ M, To 11pu a=~1 ypasuenue (16)
He mMeeT KOpHell, MpuHaMJIeKANINX MHOMKeCTBY M. 3HAUUT,
upu a=-1 paBHocuIbHOE eMy Ha MHo)KecTBe M ypaBHeHUe
(14) He uMeer KopHeil. IIpu a1 yparaenue (16) xBagpar-
Hoe, ero guckpumuHant D=9 (a+ 3)%.

Ecau a=-3, to ypaBmenme (16) umeer eIUHCTBEHHBIA
KOpeHb Xy=—3, KOTOPBLIHi He NPHHAIJICKUT MHOMECTBY M.
3HauuT, Ipu a=—3 ypaBHeHue (14), paBHOCHJIbHOE Ha MHO-
skectBe M ypaBHeHuio (16), He uMeeT KOpHeI.

Ecam a=—1 u a#-3, To ypasuenue (16) umeer a8a Kop-

. KOpeHB Xy He IIPUHAJJIEXUT MHO-

HA: X;=—8 U X,=
t 27 a+1
sKecTBy M.
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BBIHCHI/IM, IpH KaKHX 3HaueHMAX a KOPeHb X, IIpuHanA-

6
JexKuT MHOMKecTBY M. Tak Kak m=3 TOABKO OpH a=1,
6

a+1
(a=-1, a=-3).

Hrak, npu a=1 ypasHenue (16) umeeT aBa KOpHA:
X;=—3 U X,=3, He IPUHAIJeKaIlNe MHOKecTBy M. 3Ha-
yuT, npu a=1 ypaBHenue (14), paBHOCUJBbHOE Ha MHOXe-
crBe M ypaBueHuio (16), He mmeeT Kopueii. [Ipu sgwobom a,
TakoMm, uTo a=1l, a=#-1, a=-3, ypaBueunue (16) umeer
OJVH KOpeHb X,€M. 3HAUUT, NIPHU KasKIOM TAKOM G DPaBHO-
CUJILHOE eMy Ha MHoMecTBe M ypasHeHue (14) umeeT OoZUH
KODEeHb X,.

Otrser. Her Kopueit npu a=1, nupu a=-1, opu a=-—3;

opu a=1, a=—-1, az=-3.

=—3 TOJABKO HpU a&=-—3, TO X, €M 1upu KaxioMm a=1

eIII/IHCTBEHHLIﬁ KOpeHb 1

41. PaBHOCUNIBbHOCTD HEPABEHCTE HO MHOMXXECTBAX

Ilyers B — manHoe HaTypanbHoe umciio. COpaBeasiuBBI
cIenyIONe YTBePKIeHUA:

1. Ecau B KasKOoH Touke MHO)KecTBa M obe GyHKIHAHA
f(x) m g(x) HeoTpHMHaATEJIBHBLI, TO HA MHOMKecTBe M paBHO-
cuabHb HepapeHCTBa [(x)<g(x) m (f(x))?* <(g(x))*".

2. Ecnm B raxpoit Touxke mHOMecTBa M dyHKRIUA 0©(X)
ompejiesieHa W MHOJOKUTEJIbHA, TO Ha MHOXecTBe M paBHO-
cuabHBl HepaBeHcTBa f(x)<g(x) u f(x)o(x)<g(x)o(x).

3. Ecium B Kammo# Touke MHOMKecTBa M ompezesieHBI 00e
9acTH HEeKOTOPOo# (GropMysibl (JorapudMutieckoil, TPUTOHOME-
TPUYECKOH M T. Ii.), TO, IPUMEHMUB 3Ty (QOPMYJYy HpHU pelile-
HUM HEPABEHCTBA, IOJYYMM HePaBeHCTBO TOTO JKe 3HakKa,
paBHOCHJIBHOE MCXOAHOMY Ha MHOKecTBe M.

IIpumep 1. PeirnuM HepaBeHCTBO

Ve < \V2x+ 3. (1)

Pemenue. Bee pemenmns mepapenctBa (1) comepskarcs B
mHOKecTBe M =[0; +00). B xaxxgoil Touxke MHOMKecTBa M

4 —_
obe QyHKIIHHN f(x)=\/; " g(x)=\/2x+3 HEeOTPUIATEIbLHEI.
ITosTomy mo yreepskienuio 1 mepasecTBo (1) PaAaBHOCHIBHO
Ha MHOXecTBe M HepaBeHCTBY

4

(Vx) <(Vex+3),

KOTOPOEe MOJKHO MepenucaTh B BULE
x2-2x—-3<0. (2)
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Bcee pemierma HepaBeHCTBA (2) COCTABIAIOT TPOMEXKYTOK
(-1; 3), u3 HUX MHOKecTBY M mpuUHAIIEXKAT BCE X M3 IpPO-
mexxyTra [0; 3). CiemoBatenbHO, BCe pellieHUs HepPaBEeHCTBA
(2) Ba MHOXKecTBe M cocTaBadgT mpoMexyTor [0; 3). Ilo-
9TOMY M PABHOCHJABHOE €My Ha BTOM MHOMKEeCTBe HEPAaBEHCT-
BO (1) mMmeer Te Ke pelieHUA.

Otser. [0; 3).

Ilpumep 2. PemnuM mHepaBeHCTBO

Vox+1>VTx—1. (3)

Pemenue. Bece pemeduns HepaBeHcTBa (3) conepskarcd B
MHOMKECTBE TeX X, AJd KamIoro m3 Koropeix 2x+120, 1. e.
cogep:karca B MuHokecTBe M =[-0,5; + c0).

1} OueBugHO, 4TO Bce x u3 M, niasa Kotropeix (x—1<0,

T. €. BCe xe[— %; %), ABJAIOTCS PeIlleHUAMY HepaBeHCT-
Ba (3).
2) B xaxmoit Touke MHOMKECTRA M1=[%; -l—oo> obe QpyHK-

'2
mun f(x)=V2x+1 n g(x)=\/7x—1 HeoTpunareabHbl. IlosTo-
My o yTBep:xkaeHuro 1 HepaseHcTBo (3) PaBHOCHMJIBHO Ha
MHOMKecTBe M; HepaBeHCTBY

(Vazr1) > (V7x=1)

KOTOpOe MOKHO THepernucartb B Buje
x(8x*—37x+20)>0. 4)
Bce peutenus HepapeHcTBa (4) cOCTaBIAAOT ABa IpoMe-

6
H

KYTKA (0; —2) n (4; +o0). I3 HuxX MHOXKecTBy M, npuHap-
1.5 .

MexaT BCe X U3 MPOMEMHYTKOB | 5 o | U (4; + o). Cnemosa-

TeJbHO, BCe pellieHUs HepaBeHCTBA (4) Ha MHOxKecTBe M, co-

1.5

CTABJAIOT JBa IPOMEKYTKA [7; s

HepaBeHCTEO (3), paBHOCHMJIBbHOE Ha MHOMKecTBe M, HepaBeH-
cTtBY (4), UMeeT Ha MHOMKecTBe M, Te »Xe pellieHUA.

O6benuHsaa Bce pellleHus, HallfeHHbIe B caydaax 1 u 2,

moJayuaeM, YTO MHOMKECTBO pelileHUii HepaBeHcTBa (3) co-

1.5\ 4.
332U +oo).

) u (4; +o0). Ilosromy u

CTABJISIOT ABa ITPOMEXYTKA [—
1. 54

Otger. [ L 8>U(4, +00).

Ipumep 3. Pemum HepaBeHCTBO

x? 3-2x
< .
1-—cosnx 1-cosnx (5)
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Pemenne. Bce pemrenusa HepaBencTsa (5) cojepskarca B
MHOJKEeCTBe TeX X, OJA KaJOoro M3 KoTophIx 1—cosznx =0,
T. €. cojJlepxaTcd B MHoXecTBe M — Bcex x#2k, REZ.
B raxpgoii Touxe MHOxecTBa M dyurmua ¢(x)=1-cosnx
omnpeneyeHa U IIOJIOMKUTEJNbHA, IIOTOMY IO YTBEPIKIEHUIO
2 mepaBeHCcTBO (5) paBHOCHJIBHO HAa MHOKecTBe M HepaBeH-
CTBY

x2<3-2x, (6)

BCe peIIeHUsA KOTOPOro COCTABJIAIT IIpPOMexKyTor (—3; 1).
W3 srux umcen mMHOXecTBY M TpuHAIJIexRKaT BCe X W3 IIPO-
MeXyTKOB (—3; —2), (—2; 0) u (0; 1). CuemosarenpHo, Hepa-
BeHCTBO (H), paBHOCUJIBHOE Ha MHOKecTBe M HepasencTBy (6),
HUMeeT Te K€ DPelleHH’s.
Oteer. (—3; —2)U(=2; 0)U(0; 1).
IIpumep 4. PemniuM HepaBeHCTBO
2sinx < 1 . (1)
V18—8x—x2 V18— 8x— 2
Pemrenne. Bce pemenusa mepaBeHcrsa (7) comepskarcs B

MHOJKECTBE TeX X, NJA KaIOro us KoTopbix 18-3x—~x2>0,
T. €. cofiep:Karcad B MHOKecTBe M =(~6; 3). B xamgoii Tou-

Ke mHOMKecTBa M dyuxmumda ¢(x)=VY18 -3x—x? ompenenena
¥ NIOJIOXKHUTeNbHA. II09TOMY II0 YTBEePIKAEHHIO 2 HEPaBEHCT-
BO (7) paBHOCHUJILHO HA MHOXKecTBe M HepPaBEeHCTBY

2sinx>1, 8

BCe PeIlleHMA KOTOPOTO COCTABJAIOT CEPHUI0 HPOMEKYTKOB
T bn

<E+2nn; 3 +27rn>, neZ. s sTux 1npoMeXyTKOB MHOKECT-

By M mnpuHajjge)aT JHIOb Te, AJS KOTOPHIX n=0 uiu
n=-1. CuenoBaTesbHO, HepPaBeHCTBO (8) UMeeT HA MHOXe-

n, bn
cTBe M pellieHUA, COCTABAAIONINAE NBA IPOMEKYTKA: (E; )

6
11n n
u —T; -5 ) ITosTomy m paBHOCHABHOE €My Ha MHOJMKEe-

ctBe M HepaBeHCTBO (7) MMeeT Te ’Ke peIleHUS.
T, 51 1in, Tn
Orser. — U [—- == ——).

6’ 6 6 6
IIpumep 5. Pemum HEepaBeHCTBO
2 1
logix < Tog. 2" (9)

Pemenne. Bce pemenns mepasencrsa (9) comepxarca B
MHOXKecTBe M — BceX IOJOMKHUTEIbHBIX X, OTJIUYHBIX OT 1.
B xamoii Touke MHOMKecTBa M olpejeneHbl 0be yactu dop-

MYJIBI =log,x. IloaToMy 110 yTBEPIKIEHUIO 3 HepaBeH-

1
log, 2
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crBo (9) paBHOCMJIBHO Ha MHOXecTBe M HepaBeHCTBY
log2x <log, x. (10)

O6osmauus t=log,x, mepemuiem HepaBeHCcTBO (10) B Bume
t2<t. a1

MuoxecTBO BCcex pemnleHuii mepaseHctBa (11) ecTts mpo-
MesxkyToK 0<t<1. IlosToMy MHOKECTBO pellleHUH HepaBeH-
ctBa (10) ecTh MHOKECTBO peIlleHUIl ABOUHOI'O HepaBeHCTBA

0<log,x<1. (12)

MHoxecTBO BceX pelleHuit HepaBeucrsa (12) ecTs npo-
MexyTox (1; 2). Bce sTu x comepskarcd B MHOMeCcTBe M,
T. €. ABIAOTCA pellleHmaAMu HepaBeHcTBa (10) Ha MHOXMKecT-
Be M. CrnemoBarenbHo, HepaBeHCTBO (9), paBHOCHJIBHOE Ha
MHuOMecTBe M HepaBeHcTBY (10), mMeeT Te ke pelleHHA.

Orser. (1; 2).

IIpumep 6. Pemum HepaBeHCTBO

tgxctgx<2sinx. (13)

Pewmenne. Bece pemenus HepaBeHceTsa (13) comepskarcsda B

Tk o
MHOXecTBe M Bcex x# —, R€EZ. B KaXI0oil TOUKe MHOMKe-

2 b
ctBa M umeroT cMmbica obe uactu dopmyssl tg xctgx=1. Ilo-
3TOMY IIO0 YTBEPJKJAeHUI0 3 HepaBeHCTBO (13) paBHOCUABLHO HA
MHOKecTBe M HepaBeHCTBY

sinx>%, (14)

BCe peIlleHus KOTOPOTO COCTABJISIOT CEPHI0 IPOMEXYTKOB
T 5n

(E+2nn; ?+2nn>, neZ. W3 atux 4yuces MHOMXKeCcTBY M

OPUHALIEKAT JUIIL YKUCJIa X U3 ABYX cepuii MPOMEXKYTKOB
T T T 51

<E+2nn; E+2nn) u <§+2nn; ?+2nn>, neZ. Ciaemosa-

T€JbHO, DTH OBE CEPHUU U COCTABJIAIOT MHOMKECTBO BCeX Dpe-

mieguit HepaBeHcTBa (14) ma muoxxecTBe M. Tak Kak Hepa-

BercTBa (13) u (14) paBHOCHJIBHBI Ha MHOXXecTtBe M, To He-

paBencTBOo (13) uMeeT Te JKe pPEIIEHUA.

OTger. <%+2nn; %+2nn>, (—g+2nn; %E+27m>, nez.

42*., PaBHOCUNIBHOCTb HEPOBEHCTB HO MHOXXECTBAX
(npoponyxeHue)

CupaBeZJIuBBI CHeAYIOIIAE YTBEPKICHUA:
4. Ecnu B KaXAoil Touxke MHOKecTBa M obe pyHRUIUU
f(x) nu g(x) DONOXKUTEeNbHLI, TO HA MHOKecTBe M:
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upu a>1 paBHOCHJIBLHBI HepaBeHCTBA

log,f(x)<log,g(x) u f(x)<g(x);

upu 0<a <1 paBHOCHUJIBHBI HEPABEHCTBA

log,f(x)<log,g(x) u f(x)>g(x).

5. Ecnu B Ka0oi#l Touke MHOMecTBa M dyHKIHA ¢(x)
ompeneseHa, TO Ha MHOXXecTBe M paBHOCHJILHBI HEPaBEeHCTBA
f(X)+o(x)<g(x)+o(x) u f(x)<g(x).

Ilpu pemenwu HepaBeHCTB YACTO MNPUXOIUTCS TIPUMe-
HATh HECKOJHKO IpeobpasoBaHUil, NIPUBOAANIUX K HepaBeH-
CTBaM, PaBHOCHJIBHBIM HCXOZHOMY HA HEKOTOPOM MHOME-
CcTBe.

IIpumep 1. Pemmm HepaBeHCTBO
log, (x+3)>1log,.(2x+1). (1)
Pemmrenne. Bce pemenusa HepaBenctBa (1) comepskatcsa B

MHOXXecTBe M — BCeX IIOJIOKUTENbHBIX X, OTJMUYHBIX OT 1.
B xamxpoii rouxe mHOXecTtBa M =(0; 1)U (1; + c0) ompeneie-

HBI 00e uacTu dopmyrs log,.(x+3)= hg(l_’;+,$l u log,(2x+1)=
X
=%, IO9TOMY II0 YTBEp)KIeHHI0 3 HepaBeHcTBO (1)
X

PaBHOCHUJIBHO HA MHOXKecTBe M HepaBeHCTBY
lg(x+3) < lg(2x+1)
lgx lgx
PaccvmorpuMm naBa cayuad.
1) B rampoit Touke MHOXecTBa M, =(1; +o0) dyurmusa
¢(x)=1gx monoxuresiprHa, MOBTOMY II0 YTBEPXKIEHUIO 2 He-
paBeHCTBO (8) pPaBHOCHUJIBHO Ha MHOMKecTBe M, HepaBEHCTBY

lg(x+3)>1g(2x+1). (3)

Tak Kak B KaKJOH TOUuKe MHOMKecTBa M, obe QpyHKIUHK
f(X)=x+3 u g(x)=2x+ 1 NOJTOKMUTENLHBI, TO IO YTBEPMIe-
HUI0 4 HepaBeHCTBO (3) PaBHOCMJIBHO Ha MHOMKecTBe M, He-
PaBEHCTBY

(2)

x+3>2x+1, (4)

BCe pelleHUs KOTOPOI'0 COCTABIAIOT IPOMEKYTOK (—oo; 2),
N3 stux uwmcen MHOMeCTBY M, mpuHAAJEXKAT UL X U3
npomexxkyTra (1; 2). Taxk xax HepasencTBO (1) PaBHOCHUILHO
Ha MHOXecTBe M, HepaBeHCTBY (4), ToO OHO HMeeT Ha MHO-
xecTBe M, Te )Ke pellleHUA.

2) B wramposn Touke MmHOKecTBa M,=(0; 1) dynrumusa
¢(x)=1lgx orpumnarenbHa, MO3TOMY IO YTBEPXAEHUIO 2 He-
pPaBeHCTBO (2) paBHOCHUJILHO Ha MHOKecTBe M, HepaBeHCTBY

lg(x+3)<lg(2x+1). (5)

Taxk Kaxk B KaKIOU Touke MHoxkecTBa M, obe QyHKIHHT
f(X)=x+38 u g(x)=2x+1 monoKUTENbHBI, TO IO YTBEPMKIe-
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HUIO 4 HepaBeHCTBO (5) PaBHOCHILHO HA MHOXXecTBe M, He-
PaBeHCTBY

x+3<2x+1, (6)

BCe DpeIlleHUsA KOTOPOT'O COCTABISAIOT IIPOMEXKYTOK (2; + 0o).
W3 srux umcen MHOMKeCTBY M, He HNPUHALJIEXKUT HHU OTHO
ypcao. CiaenosaTesIbHO, HepaBeHCTBO (6) He mMeeT Ha MHO-
’KecrBe M, pemenuidi. IlosTomy u paBHOCUJIBHOE eMy Ha
MHOXKecTBe M, HepaBeHCTBO (1) He MMeeT Ha HeM peIIeHUH.

Hrar, Bce pemtedusa HepaBeHcTBa (1) cocTaBiaAOT IIpoMe-
wkyTox (1; 2).

Orser. (1; 2).
IIpumep 2. PemiuM HepaBeHCTBO
log,(x+1)+logy(x+4)+V1 —x2<2+V1 —x2. (7)

Pemenune. Bce pemenusa mHepaBeHcTBa (7) comepsxaTcd
cpeau x, YAOBJIETBOPAIOMINX HepaBeHcTBaM x+1>0, x+4>0,
1-x2>0, r. e. comepkarca B wmHOMecTBe M=(-1; 1].
B xampgoii Touke MHOXecTBa M omnpefeseHa QPYHKIUA
¢ (x)=V1-x?% u oupesenensr o6e yacTu (HOPMYJIbI

log,(x+1)+1log,(x+4)=1og, ((x+ 1) (x+4)).

ITosTomy mo yTBepskpesEumsaM 3 u 5 HepaBeHcTBO (7) paBHO-
CHJIBHO Ha MHOXKecTBe M HepaBEHCTBY

log, ((x+1)(x+4))<2. (8)

Tak kax QyEruua f(x)=(x+1)(x+4) nonoxuTesbHa Ha
MmHOMecTBe M u 2=1og,4, To HepaBeHCTBO (8) PAaBHOCHJIBHO
Ha MHOKecTBe M HepaBeHCTBY

(x+1)(x+4)<A4. 9

Bce pemenuss HepaBeHcTBa (9) COCTABISIOT IIPOMEXY-
ToK (—5; 0), 3 5TUX uMceJ MHOXKecTBYy M IpmHAamIeXaT
Jauillh x u3 npomexxkyrka (—1; 0). CiregoBareabHO, Bce pele-
HuA HepaseHcTsa (9) Ha MHOMKecTBe M COCTABJIAIT IIpoMe-
xyTox (—1; 0). ITosromy HepaBencTBO (7), pPABHOCUJILHOE HA
MHOKecTBe M HepaBeHCTBY (9), mMeeT Te *Ke peIIeHUd.

Orser. (—1; 0).

ITousaTue PaABHOCUJIBHOCTH HepPAaBEHCTBA HA MHOMKECTBe
YacTo IIOMOraeT peliaTh HepaBeHCTBa C JOMOJHUTEJILHBIMU
YCIOBUAMU.

IIpumep 3. Haiinem Bce pemieHus HepaBeHCTBa
|x?-b5x—-2|<2x-2, (10)

VIOBJIETBOPAIOIINE YCIOBUIO X <5.
Pemenne. Bece pemenusa sepaserersa (10) JoKHBI YIOB-
JeTBOpATE yciaoBuio 2x—2>0. Ifostomy Tpebyerca HaWTH
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pemernusa HepaBeHcTBa (10), nmpuHamIe)Kamume MHOMKECTBY
M =(1; 5). Tar xax gjs Jd60Oro X M3 3TOr0 MHOMKECTBA KBa-
ApaTHBIA Tpexuiaed x2—5x—2 IpuHEMaeT TOJLBKO OTPUIIA-
TeJbHble 3HAUEHUSA, TO Ha MHOXecTBe M uepaseHcTBO (10)
PABHOCHJIBHO HEPABEHCTBY

—(x?-bx—-2)<2x-2, (11)

pelieHnsa KOTOPOTro COCTABJAAIOT ABa HMpoMexxKyTra (—oo; —1)
u (4; +o0). Mz aTUX umcea MHOXKeCTBY M npuHaALIEKAT
JUINbL X w3 mpoMmexkyTira (4; 5).

CrnemoBaTenbHo, Ha MHOMKecTBe M wHepaseHcTtsBo (11)
mMeeT peHieHusA, COCTaBJsoIue npomexyTok (4; 5). Iloato-
My pemrernus HepaBeHcTBa (10), YIOBAeTBOPAOIINE YCIOBUIO
X <5, COCTABIAIOT TOT K€ IPOMEIKYTOK (4; b).

OteeTt. (4; 5).

IIpu pemreHuM HepaBEHCTB € IIapaMeTPOM TaK)Xe MOMKHO
OPUMEHATh PABHOCUJBHOCTH HEePABEHCTB HA MHOMKECTBE.

IIpumep 4. IIpu KaxaoM 3HAUYEHUM IIapaMeTpa d Peiium
HEPaBEHCTBO

log, (8 —x)<2log,(x—2). 12)

Pemrenue. 1lo omnpenenennio jorapudma nopu a=1 u npu
a <0 o6e vactu HepaBeHcTBa (12) He ompelesieHbI, IIO3TOMY
NpU 9THX 3HAUEHUAX a4 HepaBeHCTBO (12) He mmeer peire-
HEUH’.

ITpu kamgom a>0 u a#1 obGe wactu HepasencTBa (12)
onpeeieHbl TOJBKO Ha uMHTepBajie M =(2; 8), mosTomMy Bce
pelieHusA HepaBeHcTBa (12) B 5TOM cayyae IPpUHAAIEIKAT UH-
repBany M. Ilo yrBepkgenmio 3 HepaBeHctso (12) pasHo-
CUJIBHO Ha MHOXKecTBe M HepaBeHCTBY

log, (8 — x) <log, (x — 2)2. (13)

Ecau a>1, To o yreepxaenuio 4 sepaseHcTso (13) pas-
HOCUJIBHO Ha MHOMXecTBe M mepaBeHCTBY 8 —x <(x-—2)2%, Bce
pelieHEuA KOTOPOT'O COCTABJIAIOT [Ba IIPOMEXKyTKa (—oo; —1)
u (4; +00), U3 BTUX UYHCEJ MHOMECTBY M IpUHALIEKAT
JAITE X U3 npome:xkyrra (4; 8). CnemosarensHo, npu a>1
MHOJKECTBO pellleHU# HepapeHcTBa (13) Ha uHTepBase M co-
craBasgeT npome:xyTor (4; 8). Ilostomy mpu a>1 pemrerms
HepaBeHcTBa (12), paBHocuabpHOrO HepaseHcTBY (13) ma uH-
TepBajie M, COCTABAAIOT TOT Ke NMpoMe:kyTox (4; 8).

Ecau 0<a<1, To o yrBep:KJaeHuio 4 HepaBeHCTEO (13)
Ha MHOMKecTBe M DaBHOCHUJIBHO HEpaBeHCTBY 8—x>>(x-—2)2,
BCE pelreHnsd KOTOPOTO COCTaBJAIOT HIPOMEXYTOK (—1; 4), us
9TUX YHCeJ MHOXMecTBy M mpuHaAexaT JUOIL X U3 IIpoMe-
xyTKa (2; 4). Cuenorarensro, npu 0<a<1 MHOGKeCTBO pe-
meHu#l HepaBeHcTBa (13) ma mHTepBase M eCcTb IpPoOMexy-
ToK (2; 4). Ilosromy 1uipu 0 <a <1 pemenus HepaseHcTBa (12),
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paBHOCHUIBHOTO HepaseHcTBY (13) ma muTepBane M, cocras-
JSIOT TOT K€ NpPOMeXXyToK (2; 4).

Oreer. Her perernuit mpu a=1 un upu a<0; (4; 8) npu
a>1; (2; 4) mpu 0<a<1.

43. YpaBHEHUS ¥ HEPUBEHCTBO C MOAYNSIMM

IlonaTue paBHOCHUIBLHOCTH ypaBHEeHUU (HepaBeHCTB) Ha
MHOK€CTBE YacTO IIOMOTAaeT IIPM PellleHWH ypaBHeHUU (Hepa-
BEHCTB) C MOZAYJISIMH.

Yro06bl pelinTh ypPaBHEHUE WM HEPaBEHCTBO, COJeprKa-
mee MOAYIU HeKOTOPBIX dymrxuwmit |f; (x)], |f2(x)], ..., [F.(x)],
cHAaYaja pelranT Kaxgoe us ypasHenuii fi(x)=0, f,(x)=0, .
eees [, (x)=0, oTMeuaroT Ha KOOPAMHATHONA OCHU BCE IIOJYUEH-
HbIe KOPHH, T. €. pa3buBaOT KOOPAMHATHYIO OCh HA HEKOTO-
poe KOJIUYECTBO IPOMEXYTKOB. 3aTeM Ha KAKIOM TaKOM
IPOMEXYTKe ypaBHeHUe (HepaBeHCTBO) 3aMEHAIT Ha PaBHO-
CUJIbHOE €My Ha 3TOM MPOME)KYTKe ypaBHeHUe (HepaBeHCT-
BO), He cojepikaliee MoAyJeil; HAXOMAT BCe PEHIeHUs ypas-
HeHUA (HepaBEeHCTBA) Ha KAKJIOM HPOMeKYyTKe U O0beJanHs-
I0T BCe HaWJeHHBIE PellleHtd.

Iipumep 1. Pemum ypaBHeuue
lx—3|+|x+3|=8. 8))
Pemtenue. Cuauasa pe-

UM ypaBHeHHs x—-3=0 mw x—-3 = — " +
x+3=0 u oTrmMeTHM Ha KOOD- , , g —:/_M_i_x

IUHATHOU OCH IIOJIYUEeHHBIE
kopuu 3 u — 3. Ilonxyuum Tpu Puc. 48
npoMeskyTKa (—oo; —3), [-3; 3], '
(3; +o0) (puc. 48).

Pemmmum ypaBreHue (1) Ha KaXKAOM U3 3THX TPOMEXKYT-

KOB.
1) Ha mpomemxyTre (—oco; —3) moayduaem, 4uTo |x—3|=
=—(x-3) u |[x+3|=—(x+3), IOATOMY HA 5TOM IIPOMEKYTKE
ypaBHeuwe (1) paBHOCHIBHO ypaBHEeHHIO —X+3—-x—3=8,
UMeIoHIeMy eAUHCTBEHHBIN KOpeHb x,=-4. Tax kax uwmcjo
—4 UpUHAILJIEKUT NPOMERKYTKY (~o0; —3), To —4 — eaUHCT-
BeHHBII KOpeHb ypaBHeums (1) Ha 5TOM IpPOMEKYTKe.

2) Ha npomexxyTke [—3; 3] ypaBHenue (1) paBHOCHJILHO
ypaBHeHUIO —Xx +3 +x+ 3=8, He umenuieMy Kopuei. Ciexo-
BaTeJbHO, ypaBHeHue (1) Ha 5TOM NPOMEXYTKe He HUMeeT
KOpHEeH.

3) Ha mpomexyTtre (3; + o) ypaBuenme (1) paBHOCHJIb-
HO ypaBHeHHIO X—3+x+3=8, umMewIleMy eINHCTBEHHBIHA
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KOpeHb X,=4. TaKk KakK Yucjo 4 NPUHALJIEIKUT IPOMEXRYTKY
(3; +0), To 4 — eAWHCTBEeHHBI# KopeHL ypaBHenuda (1) Ha
3TOM TPOMEKYTKE.

O0menuuasa Bce HalleHHble KOpHU ypaBHeHus (1), moay-
YHUM, UYTO OHO MMeeT ABa KOpHs: —4 u 4

Otrser. —4; 4.

IIpumep 2. PemimMm HepaBeHCTBO
lx+1]+|2x+4|<7. (2)
Pemenne. CHauajia pe-

muM ypaBHeuums x+1=0 u x+1 —‘\/—
2x+4=0 u ormMeTuM Ha KO- ox+ 4

OPAMHATHOH OCH IOJYUYEeHHBIE x ~2

kopau —1 m —2. Ilomyumm

TPH TpPOMEXyTKa (—oo; —2), Puc. 49
[-2; —1], (—1; +co) (puc. 49).

PeuiuM HepaBeHCTBO (2) Ha KasKIOM M3 3THUX IIPOMEIKYT-
KOB.

1) Ha npomeskyTike (—oo; —2) moaydaem, uTo |x+1|=
=—(x+1)u|2x+4|=-(2x+4), H0dTOMY Ha 5TOM IIPOMEKYT-
Ke HepaBeHCTBO (2) paBHOCHJIBHO HEPABEHCTBY

—x—-1-2x-4<7,
MHOMKECTBO peIlleHuii KoToporo — mHTepBan (—4; +oo). U3
STUX UYMKCEJ PACCMATPUBAECMOMY MPOMEKYTKY IPUHAAJIEHKAT
aumb x€(—4; —2).

2) Ha mpomexyrke [—2; —1] mepaBeHcTBO (2) paBHO-

CUJILHO HEePABEHCTBY

—x—-142x+4<7,
MHOKECTBO peIIeHH KOToporo — uHTepBaa (—oo; 4). U3
9THX YMCeJl PaccMaTPUBAEMOMY TPOMEKYTKY HNPUMHAMIEKAT
auime x€[—-2; —1].

3) Ha mpomexyrxe (—1; +oc0) HepaBeHCTBO (2) paBHO-
CHJILHO HEPABEHCTBY

x+1+2x+4<7, 9

MHOKECTBO DeIleHU#l KOTOPOro — HMHTepBal (—oo; —3~>. Ns

STHX YuceJ pacCMaTPHBAeMOMY IIPOMEXXYTKY MIDUHAIJIEKAT
2
Jume x€{—1; =

3
O0benuHAA Bce HalJleHHBLIE pelleHus HepaBeHcTBa (2),

IIOJIYUMM, YTO MHOKECTBO BCEX €ro PeIlleHHI COCTABJSIET MH-
L2
Tepsan | —4; 3 )

.2
Otser. (—4, 3).

IIpumep 3. Pemmium ypaBHeHUE
|x?—4|+|x2-9|=2x+11. 3)
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Pemenmue. CHa;Ia.TIa pe- xP-4 T L T~ 1
muM ypaBHeHUsA x2—-4=0 m M'
x?—9=0 u ormerum Ha kKo- X ~9 S - 24t x
OpAMHATHOM OCHM IIOJYUEH-

Hble KopHU 2 1 —2, 3 u — 3. Puc. 50
HonyuyuM NTATH IIPOMENXKYT-
KOB (—o0; —3], (=35 —2), [-2; 2], (25 3), [3; +00) (puc. 50).

Pemum ypaemenue (3) Ha Kaj)XKJI0OM M3 DTHX IPOMEXYT-
KOB, 00beWHAS Te M3 HUX, HA KOTOPBIX 3HAKW (GYHKIIUH
ONMHAKOBBHI.

1) Ha muOMecTtBe M,;=(—0c0; —3]U[3; +o0) moamyuaem,
uro |x2—4|=x2-4 u |x2-9|=x?—-9, mosTOMy Ha 3TOM MHO-
sKecTBe ypaBHeume (3) paBHOCHILHO ypaBHeHHIO x2-—4+ x2—
—9=2x+11, umeromemMy ABa KopHsaA: x;=4 u x,=-—3. Tax
Kag oba umcya x; WM X, OIPUHAAJIEKAT MHOXXecTBY M,, TO
ypaBHeHue (3) Ha MHO)XecTBe M, mMeeT JBa KOPHA: X; U X,.

2) Ha muoxecTtBe M,=(-3; —2)U(2; 3) ypaBHenmue (1)
PaBHOCHUJIBHO ypaBHeHHIO x2—4—x?2+9=2x+11, umemniiemy
eIMHCTBEHHbIN Kopeub —3. Tak rkax —3¢M,, To ypaBHeHUE
(3) Ha »TOM MHOJKECTBe He MMeeT KODHeH.

3) Ha mpome:xxyTke [—2; 2] ypaBHenue (3) paBHOCHJIBHO
ypaBHEeHUO —X?+4—x24+9=2x+11, umerorneMmy aBa KOPHSI:

~1-V5 -1+V5
Xyg=—g M Xy=
HaJyexxaT MPOMeKyTKY [—2; 2], To ypaBHeHUe (3) Ha 5TOM
NIPOMEKYTKE MMeeT ABA KODHSA: X, U X,.

O0benuHAA BCe HalileHHBIe KOPDHU ypaBHeHUdA (3), 1ogyua-
eM, UTO 9TO YpPaBHEHNE MMeeT YeThIpe KOPHA: X;, Xy Xg U X,.

Otser. —3; 4; _1_\/5; _1+\/5.
2 2
Ecths ypaBHeHus (HepaBeHCTBA) ¢ MOAYJIAME, pPelIeHHE
KOTOPBIX OOIMMM MeTOJaMH IIPUBOAHUT K PACCMOTDEHUIO €ro
Ha HECKOJBKHX NPOMEXKYyTKax. OZHAKO eclu 3aMeTHUTh He-
KOTOpbIe OCOOEHHOCTH ypaBHEHUs (HepaBeHCTBA), TO €ro pe-
HIeHMe MOXXHO HaMHOTO YIIPOCTHUTE.

. Tak Kak oba uucyaa x; U X, IIPU-

IIpumep 4. PeiniuMm HepaBeHCTBO
lx2—8x—5|>|x2—2x-2]. (4)

Pemrenue. Ina xamgoro x€R o6e odyuxnmuum f(x)=
=|x2-8x~5| n g(x)=|x2~-2x— 2| HeOoTPHUIIATEIbHEI, IO3TOMY
no yreepsxjgesuo 1 (m. 41) HepaseHcTBO (4) PaBHOCHJIBHO
HePaBeHCTBY

(x2-3x~5)>>(x2-2x—2)2,
KOTOpOe MOYKHO NEepPeNucaTb B BUAE
(x?-8x-5-x242x+2)(x*-3x—-5+x2-2x-2)>0. (H)
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HepasencTro (5) MOXHO Iepenucarh B BHUIE
(x+3)(x+1)(x-3,5)<0. (6)

ITpumensss meronx mHTED-
BanoB (puc. 51), Halgewm,

- + - + .
YTO BCe PENIeHUs HepaBeHCT- 3 ] 3.5 il
Ba (6), a 3HAYUT, M PaABHO- ’
CUJIBHOTO €My Ha MHOXKECTBE Puc. 51

M muepaBenctBa (4) cocrasb-
JASI0T MHOMKecTBO (—oo; —3)U(—1; 3,5).

OTrBetr. (—o0; —3)U(—1; 3,5).

CrnpaBeIuBO cleAylolllee yTBepsKIeHUE:

Vpasuernue |f(x)|+|g(x)|=7(x)+g(x) paBHOCHIBHO CH-
f(x)>0

cremMe {g(x) >0.

IIpumep 5. Pemum ypaBHeHUE
|x?—x—6|+|x?-6x+5|=2x2-Tx-1. (7
Pemenne. YpasaeHue (7) mMeeT BUJ
[f () +1g (x)|=TF(x)+ & (x),

rae f(x)=x2-x-6, g(x)=x2-6x+5. OHO PaBHOCHJILHO CH-
cTeme

x2-x-62>0 3

x2—-6x+52>0. &)

Pemup Kaskjoe HepaBeH- 1¥) % - +

cTBO cucremsl (8), HaiieM g(x) 2+ JN38- pF &
nmepecedyeHyrie MHOKECTB UX

pemtenuii (pumc. 52). Ito u Puc. 52

6yneTr pellleHure cucTeMb! (8).
Bcee pemenus cuctemsl (8) ¥ paBHOCHUJILHOIO eif ypaBHe-
HEA (7) coCcTaBaAT MHOMKECTBO (—oo; —2]U[5H; + o).

OrBer. (—co; —2]U[H; + o0).

44*, YpasueHus Buga ¢ (o (x))=x

CrpaBeqauBo CJIeAYIOINIee YTBEDIKACHUIE:

ITyets dyarnua o(x) BospacTraeT Ha npoMexyTke X u
ayets ¢ (xy)€X nana nawboro x,€X, TOrga VpDaBHeHUA
o(x)=x um 0(¢p(x))=x PAaBHOCHUILHBLI Ha IPOMeXyTKe X.

IIpumep 1. Pemum ypaBHeHUE
Vial=1+2 4+ 2o, (1)
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Pemenne. B cuny onpeneseHus KBaApPaTHOTO KOPHSA IIO-
Jydaem, uTo ypaBHeHHe (1) mmMeeT KOpPHH TOTJa M TOJIBKO
7
TOT/IA, KOTJa OHUW NPUHAAJIEHKAT IPOMEKYTKY X:[Z; +o0]).
ITosTomy panee Oymem paccMaTpuBaTh ypaBHeHue (1) Ha
5TOM mpoMme:kyTKe. Ha Hem ypaBHenue (1) MOXKHO Imepemu-
caTh B BHUIE

\/<m+%>—1+1=x. (2)

4

Pacecmorpum dyHrmuio ¢(x)=Vx-—-1+ % Ha TIIPOMEKYT-

ke X. flcmo, uTOo @(X) BO3pacTaeT Ha STOM IIPOMEKYTKEe U
¢ (xy)€X nns aoboro xy,€X. Tak rak ypaBHeHHe (2) MOMXK-
HO BammcaTh B Buge ¢(¢(x))=x, TO Ha OCHOBAHHUU YTBEPIK-
IeHusa ypaBHeHue (2) PaBHOCHUJIBHO Ha npoMexyTke X ypas-

HEeHU0
7
Vo —1+-4 =
X 4 X,

. 13
KOTOpOe MMeeT eJMHCTBEHHBIN KODPEHB X;=—-. Crnenosa-

TeJIbHO, W PABHOCHUJbHOE €My Ha OpPOMexXyTKe X ypaBHe-
"Hue (1) uMeeT eIUHCTBEHHBLINT KOPEHb X;.

13
Orser. TR

IIpumep 2. PemmM ypaBHeHUe

Viz1646=x. (3)

3
Pemenne. ®yHKua ¢(x)="Yx+6 BospacTaeT Ha IIpoMe-
KyTKe R. Torma Ha OCHOBaHUU yTBEPKAeHUS ypaBHeHue (3)
PABHOCHUJIBHO ypPaBHEHUIO
3
x+6=x. (4)
Bossoas ypasHeHue (4) B TPETHIO CTEII€Hb, IMOJNYUYUM, UTO
OHO PaBHOCUJIBLHO YPABHEHUIO X+ 6= x3, KoTOpoe mMeeT eauH-
CTBEHHBIH KopeHb Xx;=2. CiegoBaTeJbHO, U PaBHOCHUJBLHOE
eMy ypaBHeHUe (3) Takyke MMeeT eIUHCTBEHHBIH KODEHb X;.

OTser. 2.

IIpumep 3. PemuM ypaBHeHue

x?—24=\x+24. (5)

Pemrenne. BosBemem ypasHenme (5) B TpeThio CTeIleHb,
3aTeM IlepeHeceM cjaraemoe 24 B JI€BYIO YacTh ypaBHEHUA.
ITonryuum ypaBHeHue, paBHOCHJILHOe ypaBHeHHUIO (5):

(x3—24)3— 24 = x. (6)
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Dyuarnua ¢(x)=x*—24 Bospacraer Ha mpoMexyTKe R,
mosToMy ypaBHenwue (6) paBHOCHUJIBLHO ypaBHeHHIO x°—24=x,
nMelIneMy eIMHCTBeHHBIN KOpeHb x;=3. CirezoBaTeslbHO, U
PABHOCHUJBHOE eMy ypaBHeHHe (5) mmeeTr TOT Ke €JUHCTBEH-
HBIA KOpPEHb.

Otser. 3.
IIpumep 4. Pemum ypaBHenue
3
TVTx—-6=x%+6. (7

Pemenue. Ilepenecem cnaraemoe 6 B JjileByio uacTh ypas-
HeHUs, 3aTeM M3BJeUeM u3 obeux yacTeil ypaBHeHUA KOPEHb
TpeTheil crenenu. Ilosyuum ypaBHeHHEe, DABHOCHUJIBLHOE YPaB-
Heuumno (7):

3

T(VTx—6)—6—x. (8)

3
dyaxnusa ¢(x)=V7x—6 BospacTaeT Ha TMpoMexKyTKe R,
3
nmosToMy ypaBHeHue (8) paBHOCUJIBHO ypaBHeHUO V7x -6 =x,
UMeoIeMy TPU KOpPHA: X; =1, x,=2, x3=—3. CiaegoBareib-
HO, W PaBHOCWJIbHOE eMy ypaBHeHume (7) mMeeT Te JKe TPU
KOpH4.

Otser. 1; 2; —3.

45. Meton MHTEpPBANOB AN HeNpepbIBHbIX
$yHKUMA

Hns pemrenms HepaBeHCTB f(x)>0 u f(x)<0, roe pyHK-
nua f(x) HempephIRHA Ha HEKOTOPBIX IPOMEXYTKAX, IPU-

MEeHHM METOJ HHTEePBaJOB, CYTh KOTOPOIro OyaeT sSCHA W3
paccMOTPEeHUs IIpUMepa.

IIpumep. Penium HEepaBeHCTBO
2'¥%-4 . (x~-6)-log; (10 —x) < 0. (1)
Pemerne. Paccmorpum QyHKIINIIO
f(x)=2"""*.(x-6)log, (10— x)
U mccjaegyeM ee cBoiicTsa.
1) Haiizem D (f) — obmacth cyHI{eCTBOBAHUSA (PYHKILUHA
f(x). dcuo, uTo MHOMKecTBO D (f) ecThb MHOIKECTBO pellleHuii

cucTeMbl HEPABEHCTB
x2-420

10—-x>0. (2)

Pemug cucremy (2), moxyuum, uro D (f)=(—oc0; —2]U[2; 10).
2) Ilpopepum, yAOBJIETBOPAIOT JU KOHIBI IPOMEKYTKOB,
COCTABJSIOINX MHOMKecTBO D(f), T. e. uncia —2 u 2, mepa-
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BeHCTBY (1). Jlerko yOemmThb- ™\ Y F Y=
-2 2 6 9 10

csd, UTO yHnejaa —2 U 2 yIooBJe-
TBOPAIOT HepaeHcTBY (1), T. e.
ABJIAITCA ero pelieHUuAMH. Puc. 53
3) Haiinem Byan dyHK-
nuu f(x). Oro 6ynyr uuciaa 6
u 9, U OHU He SABJIAIOTCS PelleHUAMM mepaBeHcTBa (1).
4) Temeps HaAO oOUpemeauTh 3HAK GVHKIUH [(x) Ha
KasKJOM M3 4YeThIpeX uWHTepBaJorB (puc. 53):

(-o05 —2), (25 6), (6; 9), (9; 10). (3)

dyarnua f(x) HepepbIBHA Ha Ka’XKJIOM M3 THX HHTEP-
BaJIOB, U TOTOMY €€ 3HaUYeHWs MMeEIOT OAMH U TOT JKe BHAK
B KayKJOH TOUYKe maHHOIro wuHTepBasa. OmnpemenuMm 3HaK
dyerIun f(x) Ha KaXIOM N3 WHTEPBAIOB (3).

IMockonbky —4€(—oc; ~2) u f(-4)<0; 4¢€(2; 6) u
7(4)<0; 7€(6; 9) u f(7)>0; 9,5€(9; 10) m (9,5)<0, To Ha
uHTepBagax (—oo; —2), (2; 6) u (9; 10) pyHKnUsS npuHEMA-
eT oTpuIlaTebHbIe 3HAUYEeHHUs, a Ha umHTepBase (6; 9) — mo-
JOKUTENbHBIe 3HAUCHUA.

CrnemoBaTenbHO, MHOKECTBO BCeX DellleHuil HepaBeHCTBA
(1) ects o6BeguHEHME WHTEPBANOB (—oo; —2), (2; 6), (9; 10)
1 Touex —2 u 2.

OtBet. (~oc0; ~2]U[2; 6)U(9; 10).

3amMeuaHue. Eciu Hafo PEeIINTh HECTPOroe HepaABEHCT-
Bo f(x)<0, To caenyer peliuTh cTporoe HepaBeHCTBO f(x) <0
0 cxXeMe, PACCMOTPEHHOH B HmpHMepe, a 3aTeM K IOJIyYeH-
HBIM pelleHuaM Ao6GaBUTh HyAu GyHKIuM f(x).

Hamnpumep, MHOMKeCTBO pPellleHHI HepaBeHCTBAa

2524 (x— 6)-logs (10— x) <0 (4)

ecTh o0belUHEeHNEe BCeX pellleHuii, HAaWIeHHBIX B IIpUMepe, U
myneit pyarimu f(x), T. e. unces 6 u 9. Ilosromy permeHus
HepaBeHCTBa (4) COCTaRJAIOT MHOMKECTBO (—oo; —2]U[2; 6]U
uf9; 10).

N |

46*. Ucnonb3oBaHue CBOWCTB PyHKLMA
npu pewleHUn YPUBHEHUNH U HEPOBEHCTB

Ilpu pemmenuu ypaBHeHUs (WUJIU HepaBeHCTBA) HMHOIZA
MOKeT IIOMOUb HCIIONb30OBaHUME CBOMCTR (o6acTeil onpenesie-
HUA, HEOTPUIATEJIBHOCTH, OFPAHUYEHHOCTH, MOHOTOHHOCTH)
GYHKIIUYE, BXOAZAIINX B 9TO ypaBHeHUe (MJIM HEePABEHCTEO).

Hpumep 1. PemnMm #HepaseHCTBO

(\/x2—16+1)1og3(x2—7)—(32€ +V16—x2+3> <0. (1
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Pemenne. Bce pellieHUs HepaBeHCTBa COAEPIKaTCA Cpeau
TeX X, KOTODHIE YAOBJIETBOPSIOT CUCTEME HEpPABEHCTB

x2-16>0
x2—T7>0 (2)
16-x22>0.

Cucreme (2) yAoBJIETBODAIOT JHIINb ABa yucaa x;=4 #
xy,=—4. IlosToMy ecnu HepaBeHCTBO (1) mMeeT pellleHHs, TO
OHHM MOT'YyT OBITH TOJBKO CPEeIW 3THUX ABYX umces. IIpoBepka
TOKAa3bIBAET, UTO UKCJIO X; YAOBJIETBOpseT HepaBeHcTBY (1),
a umcygo x, Her. CiremoBarennHO, HepaBeHCTBO (1) mmeer
eIVHCTBEHHOE DellleHUe X;.

Orser. 4.

IIpumep 2. Pemum ypaBHeHUE

Va2 —5x—14 +|log, s (x2— 14x+50)|=0. (3)

Peurenune. Kasxnas ms ganabix GyHKmui \/x2-5x—-14 u
’logoﬁ(x2—14x+50ﬁ HEOTPHUIATEJbHA s Ji000ro x ms o6-
JIACTU ee CYIIeCTBOBAaHUWA, M UX CyMMa paBHA HYJIO TOTAa U
TOJIBKO TOTHA, KOTZAa KakJasd M3 HUX paBHA HyJa0. IloaTo-
My ypaBHeuue (3) paBHOCHJBHO cucCTeMe ypaBHEHHII

Va2—5x—-14=0
logy g (x2—14x+50)=0,

nMelolell eIUHCTBEHHOE pemieHue x;="7. CiegoBaTeabHo, U
ypaBHeHue (3), paBHOCUJIbHOe cucTeMe (4), UMeeT TO Ke pe-
mIeHue.

Orger. 7.

(4)

IIpumep 3. PeiuM HepaBeHCTBO
3+x2~nx+1§<3sinx. (5)
Pemenne. Ilepenuinem HepaBeHcTBO (5) B BuIe
3+(x—g>2<3sinx. (6)

O6e uyacTu HepaBemcTBa (6) ompemeleHBI AJA BCeX Meli-
CTBUTEJIBHBIX uMces X. I[aa a1000ro X mMeeM

3sinx<3, 3+(x—§)2>3, (7

MO3TOMY HepaBeHCTBO (6) cupaseaysuBo JHUINb TOTa, KOTLA
B HepaBeHcTBax (7) 6yler 3HAK paBeHCTBA, T. €. HEPABEHCT-
BO (6) paBHOCUJIBHO cHCTEME
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3+<x—%)2=3

sinx=1,

o T
uMeplnell eINHCTBEHHOE pelreHne x; = — . CiemoBaTesnbHO, U
pPaBHOCHJIBHOE €¥i HepaBeHCTBO (5) mMeeT TO ’Ke pellleHUe.

T
OrBer. 5"

IIpumep 4. Pemum ypaBHeHUE

3 —
Vx—2=3—-Vx+1. ®)
Penieaune. O6Ge uwacTu ypaBHenusa (8) onpeneseHbl IJs
BCeX X, IPUHAMAIEHKANIUX NPOMEXKYTKY M =[—1; + 00). Dyuk-

3/—
umda Vx—2 Bo3pacTaeT Ha HpPOMeXyTKe M, a yHKNuA

3-Vx+1 yb6riBaeT "Ha mpoMexyTke M. ITosTomy ecau ypas-
HeHnue (8) UMeeT KOpPeHb, TO DTOT KOPEHb €NUHCTBEHHBIHN.

IIpoBepKa MOKAa3bIBAeT, UTO YMCIO Xo=3 YAOBJIETBODAET
ypasHeHUIO (8), caemoBaTenbHO, ypaBHeHUE (8) MMeeT eguH-~
CTBEHHBIH KOPEHDb X,.

OtBer. 3.

47*. PaccyxpeHus ¢ YMCNIOBbIMU 3HAYEHUSMMN
npu pelieHuM YpAaBHEHUA M HEPUBEHCTB

IIpumep 1. Pemnum ypaBHeHue
sinxcos6x=-1. (1)

Pemresue. Eciau unmcno x, — pemierue ypaBHeHuda (1), To
CIpaBeIJINBO YHUCJIOBOE PABEHCTBO

sinx,cos 6xy,=—-1, (2)

oTKyza aubo sinx,=1, aubo sinx,=-1. IlelficTBUTENBHO, eC-
a1 OB1 GBLIO CIIpaBeJJMBO HepaBeHCTBO |sinxy|<1, To u3 pa-
BeucrBa (2) cnemosano ObI, uTO |cos 6x,|>1, uTo, ecrecTBEH-
HO, HEBO3MOJIKHO.

Ho ecsnu sinxy=1, 1o cosb6x,=—1; ecau xe sinx,=-1,
10 cosb6x,=1. CrnemoBarenpbHo, Joboe pelieHue ypaBHEHUA
(1) aBaserca nubo pelIeHUEM CUCTEMBbI

sinx=1
cosbx=—-1, (3)
Janbo pelreHueM CHCTEMBI
sinx=-1
cosbx=1. (4)
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Jlerxo BugeTh, UTO JII00OEe pellleHue cucTeMhbl (3) mau cu-
crembl (4) aABasierca penleHueM ypasHenusa (1). Ciuemosa-
TeJbHO, MHOXKECTBO pellleHui#t ypasuenusa (1) ecTb obwbemu-
HeHWe MHOMKECTB pellleHuUU cucreMm (3) u (4).

IlepBoe ypaBzenue cucreMbl (3) mMmeerT eIUHCTBEHHYIO

CepuIo pelreHuH xk=-g—+2nk, keZ. Ramxpoe U3 UYucel X,

YAOBJIETBOPSAET BTOPOMY YPaBHEHUIO cucteMmbl (3), ciaenoBa-
TeJIbHO, cucreMa (3) uMeeT eTMHCTBEHHYIO CePUI0 PelleHuil x,.
IlepBoe ypaBHenue cucreMbl (4) uMeeT eIUHCTBEHHYIO

o T
CepuIo perreHnii xn=—§+2nn, neZ. Hu omgHo us umcea Xx,

He YIOBJIETBOPSAET BTOPOMY YpPaBHEHUIO cucreMbl (4), cieno-
BaTeJbHO, cucteMa (4) He MMeeT pPeHIeHU.

Urar, Bce pemenmsi ypapHeHus (1) cocTaBadgioT eguH-
CTBEHHYIO CEPHIO Xj.

OrBer. % +2nk, E€Z.

IIpumep 2. PeriuM HepaBeHCTBO
5sin"x+2costi4x>17. (5)

Pemenue. Ecnu umncao x, — pemrenue HepaBeHcTBa (5),
TO CIIPABEAJIMBO UYMCJIOBOE HEPABEHCTBO

5sin’x,+2costt4x, > 7. (6)

N3 wepasencrBa (6) caexgyer, uto sinx,=1. HeiicTBu-
TeJIbHO, ecan OBIJI0 OBl CIIpaBeJJIMBO HepaBeHCTBO sinx,<1,
To M3 HepaseHcTBa (6) ciaemoBaso 6v1, yTOo cos4dx,>1, uro,
ecTecTBeHHO, HeBosMoskHOo. Ho ecam sinx,=1, To u3 Hepa-
BeHcTBa (6) ciaexyet, uTo cos4x,=1. CnemoBarenanpHo, Jjoboe
pellleHUe HepaBeHCTBa (D) ABJIsAETCA pelleHUEeM CHUCTEMEI

sinx=1 .

cosdx=1. (0

Jlerxko BupaeTsh, uTO J1000€ pelleHUe cucTeMbl (7) ABIA-
eTca peulenmeM HepaBeHcTBa (H). CiremoBaTespHO, HEpPaBEH-

ctBO (5) paBHOcuabHO cucteme (7).
Ilepeoe ypaBHeHue cucTeMbl (7) MMeeT eJUHCTBEHHYIO

CepuIo pemieHui xk=~723+2nk, k€Z. Kampoe um3 Uucen Xx,

VIOBJETBOPAET BTOPOMY ypaBHeHUIO cucTeMbl (7), ciiemoBa-
TelbHO, cucteMma (7), a 3HAUUT, M PABHOCUJBHOE el Hepa-
BEHCTBO (5) UMEIOT eJWHCTBEHHYIO CePHUIO DellleHUH x,.

OTser. —72t~+2nk, keZ.

IIpumep 3. Pemum ypaBHeHUe

Vax?2—-8+ - =2-|lg(x%-2x—-2)
VaZ—8

. (8)
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Pemenue. Eciu umceno x, — pellleEue ypaBHeHuA (8), TO
CIIPaBEAJINBO YICJIOBOE PAaBEHCTBO

1
Va2 84— =2 |1g (x2— 2~ 2)]. (9)
° \Vxi-8 o

9TO PaBEeHCTBO 03HAYAET, UTO CYIIECTBYIOT umeiaa \/x§—8,
1

x5—8

, 11g (x3—2x4-2)|, npuuem \x—8—a>0. Ilpumenssa

1
HEPaBEHCTBO d-+ — 22 IJA IIOJOKUTEILHOI'O 4, MHMOJYUYUM,
a

YTO CIIpaBeAJIMBO HEPaBEHCTBO

Vai—8+ L > (10)

\Vx3-8
B T0 JKe BpeMs CIpaBeJIMBO HEPABEHCTBO
2~ |1g (x2~2x,—2)|< 2. (11)

W13 mepaBencts (10) u (11) crexayer, uTo ja0b6oe perreHue
ypaBHeHUuA (8) ABAAeTCA PEUIEHHEM CHCTEMBbI

1
Vx2-8+ — =2
Vx2—8

lg(x?-2x-2)=0.

(12)

Jlerko BUzeThb, uTO JI00Oe pelienme cucremsl (12) saBiad-
eTcA perreHmeMm ypaBuHeHus (8). CraexoBarensHo, ypaBHEHIe
(8) paBuocuiabHO cucreme (12).

W3 BTOporo ypaBHeHusa cucteMmsl (12) maxogmMm Bce ero
pemienus: x;=3 " xX,=—1. Herpyauo ybeaurses, 4T0 YHCHO X
YAOBIETBOPSIET IEPBOMY ypaBHeHUIO cucreMsl (12), umeiao x,
"er. CrnegoBarenbHo, cucreMa (12), a 3HaYUT, ¥ PABHOCHUJIIL-
Hoe eii ypaBHeHue (8) UMeOT eJUHCTBEHHOE DeIlleHue X;.

Orser. 3.

IIpumep 4. Pemum ypaBHeHUE
log,|x|+log, 2=2sinnx. (13)

Pemenne. Ecam uwmcio x, — pemenue ypaBHeHus (13),
TO CIIPABEAJINEBO UUCJIOBOE PaBEHCTBO

log,|x,]+log,, 2= 2sin nx,.
OTO PaBEHCTBO O3HAYAET, UTO CYI[ECTBYIOT Uuciaa log,| x|

u log, 2, HO TOTAA YHCIO X, YAOBIETBOPAET WJHU YCJIOBHIO
0<|x,]<1, maum ycaosuio |x,|>1. Pacemorpum ABa cayudas.

99



1) Ecanu 0<lxy|<1, 10 log,|x,l=a <0 u cnpaBeanIuBo He-

PaBEHCTBO a+l<—2. Taxk kak log, 2=-———, TO cmpa-
a ol log, | xo]
BEAJIMBO HEPaBEHCTBO
logslae |+ ————— <=2, 14
8210 logy|xo| (14)
1
IIpuuem log,|xy|+ ————— =—-2, ecam log,|x,|=-1.
Y g,12] log, | %g| g5l 20!
C Apyroil CTOPOHBI, CIPABEIJIVBO HEPABEHCTRO
2sinnx,>-2. (15)

Wz nepasemctB (14) u (15) cienyeT, 4uTo 4MCIO X, ABJS-
eTcs pelleHHeM CUCTEMBI

1

—— =2
log, | x|

log,| x|+
. (16)
2sinnx=-2.
Ileproe ypaBHeHue cucrembsl (16) mmeer nBa KOpPHA:
X{=-- U Xy=-——, M3 KOTOPBIX JIHIIbL YHCJIO X, YAOBJIETBO-

2 2
psteT BTOpOoMYy ypaBHeHuio cuctembl (16). CiaemosaTeianHo,

9Ta cucTeMa MMeeT eJMHCTBEHHOEe DellleHune X,.

2) Ecau |x4|>1, To log,lx,l=a>0 u cupaseagnuso Hepa-

BEHCTBO d + 1 > 2. Torpa tak xaxk log, 2=+——-, To cupa-
a 0 log,|x,|
BEJMBO HEPABEHCTBO
log,lxy| + ———— > 2. 17
gZI ol log,|xol an

Hpuuem log,|x,|+ =2, ecnu log,|x,[=1.

logglxgl
C apyroii cTOpPOHBI, CHPABEAJINBO HEPABEHCTBO
2sinmx, < 2. (18)
W3 nepaBenctB (17) u (18) ciaexgyer, 4TO UKCIO X, ABIA-
eTCS DPelIleHueM CUCTeMBEI

1

log,| x|+ *—_10g2]x| =
(19)

2sinmx=2.

IlepBoe ypaBuenume cucrtemsl (19) mMeeT ABa KOpHA:
X3=2 u x,=—2, HA OJHO M3 KOTODPBIX HEe YJIOBJIETBOPSAET
BTOPOMY ypaBHeHHI0 cucremsbl. CilefjoBaTeJIbHO, CcHCTEMAa
(19) He umeer peleHHH.
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Urax, ecnan ypaBuenme (13) mmeeT pemreHme XxX,;, TO OHO
MOXKeT ObITh ToAbKO uuciaoMm —0,5. IIpoepka mokasniBaer,
YTO 9TO UUCIIO ABJAETCA pelreHrMeM ypaBHeHus (13).

CrnenosarenbHo, ypaBHeHue (13) mmMeeT eqUHCTBEHHOE
pemenue —0,5.

Orser. —0,5.

48. Cucrembl YpABHEHMMW € HECKONbKUMM
HEeU3BEeCTHbIMMU

IIpu pemeHuM cHCTEM YPaBHEHUUN C HECKOILKNMH HEH3-
BECTHBIMHU IIPMMEHSIOT METOABI: a) NOJACTAHOBKW; 0) AuHei-
HOTO mIpeobpas’oBaHus; B) Iepexoja K CHCTeMe-CJHELCTBUIO;
r) 3aMeHbI HEM3BECTHBIX.

IIpumep 1. Pemmum cucTeMy ypaBHEHUM

Xty=-
1)

sinxsinyzé.

Pemenne. BripasuB y u3 IepBOr0 ypaBHeHUA U IOACTa-

I
BUB E —X BMECTO Y BO BTOpPOe ypaBHEHUE, IMOJYUHM CHCTEMY

T
y_E_x

sinxsin(lt——x>=l
2 27

paBHOCUILHYIO cucTeme (1).
. T .
IIpumensas dopmyabl sin E—x>=cosx u 2sinxcosx=
=sin 2x, mepenuiieM BTOPOE ypaBHeHUe cucTeMbl (2) B Buje
sin2x=1. (3)
VYpasuenue (3) mmeer eAUHCTBEHHYIO CEPHIO PelIeHUH
T
xk=z+rck, keZ. lloacraRnsasa X, BMEeCTO X B IIEPBOe ypaB-

T
HeHUue cucTeMbl (2), rojydyaeM COOTBETCTBYIOIIUE lf, = 1 —nk,

keZ.
CnenoBaTesIbHO, BCe perieHud ypaBHeHud (1) sapmarorcs
napamu (x,; Y)-

T .
OTser. <Z+nk, 1 nk), keZ.
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IIpumep 2. PemuM cuCTEMY ypaBHeHUH
logs(x—2)+Vy+1=2
logg(x—2)-\Vy+1=-2.

Pemenne. CxaaabiBas ypaBHeHUs cucTeMbl (4), IOIYUYUM
cucTeMY

(4)

logs(x-2)+\Vy+1=2
2logs(x—2)=0,

paBHOCHUILHYIO cucteMe (4). Bropoe ypaBHenme cucteMsl (H)
uMeeT eAMHCTBEHHBIH KoOpeHb x;=3. [loxcraBiaaa 3 BMecTO
X B IiepBoe yparHeHue cucremst (5), maxogum, 4YTO Y, =3.
CiiegoBaTeabHO, cucTema (D), a 3HAUMT, U PAaBHOCUJILHAA eH
cucrema (4) UMeIOT eIUHCTBEeHHOEe peinernue (X3 Yi)-

Otser. (3; 3).
Hpumep 3. Pemum cucremy ypaBHEHHUU

(0,2)"" 02" ~0,8
log,y—2log,x=~—1.

(5)

(6)

Pemenne. Ilpumenas dbopmysbl
a®"=b, 2log,b=1log,b?, log,b-log,c=log, % ,
HOJYIMM CHCTEMY ypaBHeHWH
y-x=4

log, £ =1, @
X

ABIASOIOYyIOCcA ciuencrsuem cucrteMbl (6). Ilorernupys BTopoe
ypaBHeHUe cucTeMbl (7), oJlyuaeM CHCTEMY YpPaBHEHUH

y—-x=4
y _1 )
x? 27

ABJAIONIYIOCA cjefcTBueM cucteMmsbl (7), a 3HAUWT, U CHCTe-
mul (6). IIpumensas meTol IIOJNCTAHOBKM, HAXOOUM, UTO CHC-
rema (8) umeer aBa pemienud (4; 8) u (—2; 2).

Tax Kak cucteMa (8) ABAsieTcA CNEACTBUEM cUCTeMEI (6),
TO HAAO HPOBEPUTH, YIOBJIETBOPAIT Ju HaMWJeHHBIE pelle-
Husa cucteMe (6). IlpoBepka mokaspiBaeT, UTO HepBad Iapa
ynoBaerBopsaeT cucreMme (6), a Bropas mer. CieJoBaTesbHO,
cucrtema (6) umeeTr eguHCTBeHHOEe pernenue (4; 8).

Orser. (4; 8).
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IIpumep 4. Pemum cucteMy ypaBHEHUH
3
Vy-Vx=3
3 3 3
Va2V xy=3-— \/1?

3 3
Pemennie. CaenaeB saMeHY HEM3BECTHHIX U=Vx, v=\y,
nepenuiiiem cuctemy (9) B BUIe

{u—v=3
(10)

u?l+uv=38-0v2,

(9)

IIpumenasa meTon IOACTAHOBKH, TIOJNYYUM, uTo cricrema (10)
uMeeT ABa pelleHUdA: uU;=-1, v;,=2 " Uy,=-2, v,=1. Cie-
JOBaTeJIbHO, MHOXECTBO BCeX pelleHuit cuctemsl (9) ecTs
o0'beIUHEHNE MHOMKECTB PEIeHuU ABYX CUCTEM

Ve=-1 [Vx=-2
3 n 3
Vy=2 Vy=1.

Kaxxpgas ua3 3TUX CHCTEM MMeEeT IO OJHOMY PpenIeHUIO.
CnenoBarennbHO, cucrema (9) mmeer jgBa pellleHusi: x,;=-—1,
Y;=8 u x,=-8, y,=1.

OtBer. (—1; 8), (—8; 1).
IIpumep 5. Penmtum cucTeMy ypaBHeHMM

2x+sinx=2y+siny

x+y=%. Ay

Pemenne. BripasuB y uepe3 X u3 BTOPOTO yPaBHEHUH,

7T
II0ACTaBUM ‘2“—36 BMeCTO Y B IIepBOe yYpaBHEHUeE. HOJIyT-II/IM

CUCTEMY

I

2x+sinx=2<2

_ inl ~_
yzg_x’ x>+s1n< 5 x) a2)

paBHOCHABHYIO cucteMe (11).

PemmuMm mnepBoe yparuHenme cucrembl (12). Paccmorpum
dyurnuo f(u)=2u+sinu. OHa onpefelsiena Ha MHOMecTBe R
M BO3pacTaeT Ha HEeM, Tak Kak ee npoussoguHad [ (u)=
=2+ cosu nojgoxureabHa Ha R. CiemoBarenpHO, mIepBoe
ypaBHeHme cucTeMbl (12) paBHOcmabHO (cM. I. 35) ypas-

s

o [
HEHUI X = —2' — X, IMelleMy eIWHCTBEHHBIN KOPEeHb X;= Z .
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W3 BToporo ypasHeHHA cucrtembl (12) maiigeM 3Ha4YeHWe
I
yl_ 4 .
Cucrema (12), a 3HauuT, ¥ paBHOCHJILHAA el cucrema (11)
UMeIOT eTUHCTBEHHOE pelieHUe (E' l).

4’ 4
OTrger. (—Z*, %)

49%, Paccy)XAeHUs € YUCNIOBbIMU 3HAYEHUAMU
Npv peLueHuM CUCTemM YpaBHEeHM

IIpumep 1. Pemum cucteMy ypaBHeHUH

ylogxy*2=x,1

1+1og, (1-2 ) ~log,3. (1)

Pemenne. Ecau mapa umcen (xy; Y,) €CTL pellleHUe CHU-
cTeMbl (1), To cipaBeAJIBHI UHCJIOBBLIE DaBEHCTBA

ity yologx0y0+2=x61, 1—{—10ng( —izio->210gx03, (2)

0
W3z crpaBedIWMBOCTH BTUX DABEHCTB CJEAYeT, UTO UMEIOT
CMBICJI BC€ UMCJIOBbIe BBIDAKEHUS, BXOoAAMmMe B Hux. Ho aTo
03HAYaeT, UTO YHCJIA Xy U Y, YAOBIETBOPAIOT YCIOBUAM
x>0, 971, yo>0, x> 4y,. 3)
Ilpu yenoBusx (3) paBeHcTBa (2) MOKHO 3alvicaTb B BUIE

xﬁlogxoyg(longyo+2) = xsl’ ]~ng0 (x() - 4y0) = ].ngo?). (4)

Tax xak 4YUCIO X, YAOBJIETBODsAET YcJOBHAM (3), TO u3
paBeHcTB (4) cienyeTr cIpaBeNIuBOCTh PABEHCTB

(log.,yo)*+2log, yo+1=0, (5)

Xog—4yo=3. (6)

W3 cupaBepgnuBocTH paseHcTBa (H) cienyer cIpaBemiu-

BOCThH paBeHcTBa log, y,=-—1, T. e. cpaBefINBOCTb PABEHCTBA

1
Yo= P (7)
W3 pasencts (6) u (7) ciexgyer, 4TO KaKIoe PelIeHUE CH-

creMbl (1) sBJAeTCA peIllleHMEM CUCTEeMbl ypaBHeHU
1

X

x—4y=3, ®)
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T. e. cucteMa (8) aBiasercs ciaexcTBueM cuctemsl (1). Cucre-
ma (8) umeeT ;ABa pelrreHUA: <4; %) u (—1; —1). IIpoBepka

1
IIOKAa3bIBAEeT, UTO Iiapa (4; Z) yaoBjeTBopsier cucreme (1),

a mapa (—1; —1) mer. CimegoBartenbHo, cuctema (1) mmeer

1
eIUHCTBEHHOE pellleHue (4; —).

4
OtBer. (4; i—)

Paccy:&{,u;eﬂnﬂ C YHCJOBBIMU 3HAYEHUAMN MOXXHO IIpHUME-
HATHh U IPU PelIeHHNH OAHOI'O YPaBHEHUSA C HECKOJBKMHMHU HE-
N3BECTHBIMU.

Ilpumep 2. Pemnium ypaBHeHUE

tg? M potg? B 4 9
g2 " +ctg 3712 9)

Pemienne. Eciin mapa umces (x,; y,) — pellieHue ypaBHe-
Hus (9), TO cupaBeIMBO YNCIOBOE DABEHCTBO

4
t2“°+ct2“° — 10
g g o B2 (10)
Pasernctro (10) 03HaqaeT YTO CYIIeCTBYIOT YHCIa
tg? nxo, ctg? TO’ npuuem tg? - 4 —a>0, ctg?™o_ %. IIpu-

1<

MeHAA HEPABEHCTBO a + — > 2, CIIpaBeAJINBOe IJIdA J000ro 110~
a

JOKUTEJIBHOTO @, MOJYYWM, UYTO CIPABedJIUBO HEePaBEHCTBO

tg? %yﬁ +ctg? n'Tyg >2, upuuem tg? I‘.ifg +ctg? nTxO =2, JAUlIb

X
ecau tg?—2=1,
4

IOnst namoboro wumejga Yy, CIOPaBeNJIMBO HePABEHCTBO

4 4
—————— <2, mpuyem —
(yo—3)"+2 (Yo—3)"+2
03HAUYaeT, 4yTo mapa umcenl (X, Y,) ABISAETCA pelleHHeM
CHCTEMBI

=2 JIUIIb TpHU Yo=3. ITO

2 X 2 WX _

tg 4Jr(:tg 1 2

4 11)
(y—-3)?+2 |

Cucrema (11) umeer permenus (x,; y,), roe x,=1-+2n,
neZ, y,=3. IlpoBepka nokasbpIiBaeT, 4To Jio6as Taxad mapa
yaoBJeTBOpPAET ypaBHeHuio (9), T. e. ABIAeTCcA pelleHHEM
ypasHenus (9).

Otser. (1+2n; 3), ncZ.
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50*. YpaBHeHMs, HEpPABEHCTBA, CUCTEMDI
C NnapameTpom

IIpumep 1. [lya Ka'KIOro 3HaUueHHA ImapaMeTpa a PEIIuM
VpaBHEeHHUE

1
2|x|+ —— =a. 1
||+ a2 =% (1)
Pemntenue. Bce xopuu ypaBueHus (1) comepsxarcss B MHO-
aKeerBe M Bcex x#0. IIna xamporo x€M wumeem 2|x|+
1
* 2x]
uMeeT peleHuit.
ITpn a=2 ypasuenue (1) mmeer gBa Kopuda: x;=—0,5 u
x2=0,5.
IIpu a>2 ypasHeuune (1) paBHOCHMIBHO Ha MHOMKecTBe M
YpaBHEHUIO

>2. IlosTomy pmna mawoboro a<2 ypasaenme (1) He

4x2—2alx|+1=0. (2)

O6Gozuauum t=|x|, Torma ypasHeuue (2) nepenuiuierca B
Buge 4t2—2at+1=0. Ilpu a>2 oHO uMeeT gBa KOpHA:

; _a+Va®-4 a-\Va%-4
! 4 4
t, U t, IOJIOXKUTENBbHBI, TO YpaBHeHUe (1) MMeeT UeThIpe KO-

a+\Va?-4 o — a-Va?-4 __a+Va®-4 _
A A S xy—_———z‘*”’ Xy=
a—Va?-4
—

u ly= . Taxk kak npu a>2 uuncia

HA: x1=

OtrBer. Her xopHeit npu a<2; —-0,5 u 0,5 npu a=2;

a+Va?-4 a-Va®-4 _a+Va®-4 _ a-Va®-4
4

4 ’ 4 ’ 4 ’

apu a> 2.

Hpumep 2. g KaKAOro 3HaAUEHUS IapaMerpa d PeIluM
HepPaBeHCTRBO

In(x—a)+V2a-x>Vx—1+1n(x—a). (3)

Pemenne. Ilpu smro6om a HepaBeHcTBO (3) pPaBHOCHUILHO
cucreMe

x—a>0
2a—x>2x-1
x—120,
KOTOPYIO MOYKHO IepelucaTh B BUIE
x>a
x<a+0,5 4)
x=1.
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Ut

sy

5} r
s e i
a g+0,5 x la a+05 X
Puc. 54

JIByM mepBBLIM HepaBeHCTBAM CHCTeMBI (4) YAOBJIETBOPA-
I0OT TOJNBKO Bce x€(a; a+0,5].

1) Ecau a+0,56<1, T. e. ecaum a<0,5, To cucrema (4) He
umeetr perenust (puc. 54, a).

2) Ecou a+0,5=1, t. e. ecim a=0,5, To cucrema (4)
uMeeT eNWHCTBEHHOEe pelneHme x=1 (puc. 54, 6).

3) Eciu a+0,5>1 u a<1, 7. e. eciu 0,5<a<1, To pe-
mieHusa cucreMbl (4) cocraBasgioT mpomexxytTor [1; a+0,5]
(puc. 54, 8).

4) Ecau a>1, To penieHud cucrembl (4) coCTaBAAIOT
npoMme:xKyTok (a; a-+0,5] (puc. 54, 2).

Orser. Het pemenuii npu a<0,5; 1 mpu a=0,5; [1; a+0,5]
opu 0,5<a<1; (a; a+0,5] opu a=>1.

Hpumep 3. [ns xKakaoro 3HAUYEHUA mapaMeTpa @ peliuM
CUCTEMY ypaBHeHU

sinxcosy=—a?-1
sinycosx=a.

(5)

Pemenue. CI—CJIalH)IBaﬂ W BbIUMUTAsA ypaBHE€HHA CHUCTEMBI,
IIOJIYYHUM, UTO OH& PaBHOCHJIbHa CHCTEME

sin(x+y)=-a*+a-1
sin(x-y)=-a?-a~1.

(6)

Tak rak —1<sinoa<1 mas mwoboro o, To cucrema (6)
UMeeT peHIeHUsI TOJBbKO AJS TeX a, IJIA KOTOPBIX CIpaBes-
JUBBI HEPABEHCTBA

~1<-a’+a-1<1mum -1<-ag?-a-1<1. )

HepagBencTBa (7) cunpaBegnussl jguuibk npu a=0. Creno-
BaTeJIbHO, Ipu Kakaom a#=0 cumcrema (6) u paBHOCHJIbHASA
eii cucrema (5) pelreHuil He WMEIOT.

IIpu a=0 cucrema (6) umeer BULI

{sin(x+y)=—1

sin(x—-y)=~1. &)
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Cucrema (8) nuMeer penreHUs x == — % +(k+n)n, y=(k—n)n,
keZ, ncZ.

CrnegosarenbHO, cucTeMa (5), paBHOCHIbHAA cucTeMme (6),
upu a=0 uMeeT Te Ke DellleHUd.

OtrBer. Her pemenuit npum a #0; x=—%+(k+n)n,
y=(k-n)n, k€Z, ncZ npu a=0.

Ipumep 4. Haligem Bce 3HadYeHMA DapameTpa a, Upy
Ka'KJAOM M3 KOTODBIX yPaBHEHUE

3~x=a—x (9)
uMeeT eJUHCTBEHHBIH KOpeHb.

Pemenue. Pyarnuda f(x)=V3—x ompemeseHa IJsa BCex
x< 3. Ee rpadbur mzobpaken Ha DPUCYHKe D5 Kupuo#l ju-
HUe.

JIna KaskJ0ro 3HaueHUusd ¢ rpaduk QyHKIuu g(x)=a—-x —
npaMas, mapajilespHad UPAMON y=-—x.

IIpu a=3 npamaa y=3— x nepecekaer rpaduk QyHKUIUK
f(x) B nByx tmourax (3; 0) u (2; 1), 7. e. mipu a=3 ypaBHe-
ure (9) mmeer aBa wopHA. [Ipm xamxaom a<3 npamas
y=a—x nepecexaer rpaduk GYHKIUA f(x) B eJUHCTBeHHOH
rouke. ClefgoBaTelbHO, upu a <3 ypasHenme (10) umeer
eIUHCTBEHHBIH KODEHbB.

Ilpum xaxgom a>3 mnpamas y=a—x Jaub0 HepeceKaer
rpadux byarmuu f(x) B BYyX TouKaX, Au0O KacaeTcs 3To-
ro rpabura, aubo He Iepecexaer ero. SIcHo, 4TO mpu TOM
3HauYeHUN @, NPHU KOTOPOM nOpAMad KacaeTca aroro rpadwu-
Ka, ypaBHeHUe (9) ummeer eaMHCTBEHHHIHA KOopeHb. Halijzem
9TO 3HAUEHHE . 1

T )= — L _
ak kak [ (x) Py

abcuucca TOYKM KacaHuA. BLIUMCINM €e ODAMHATY:

—1/g_938_1
y]\ 1 T T b Yo= 3 24~2'

Ipamaa y=a-x upoxonaur

|
BRERNN Ll uepes Touxy (xo; yo) upu yc-
_ N ]

, To f'(x)=—1 1pm x0=2‘—, Xq —

L B T R S ’L_{ JIOBUW, YTO Yo=a~ Xy, T.e€.
~ Lo | npu a=3,25.
N Y Urak, ypaBuenue (9) ume-

- €T eAUHCTREHHBIN KopeHub
= Ipu ac(—oo; 3)U{3,25}.
x
]

O‘—r

Orger.

;L
r\‘pﬁ—thﬁ’lﬁ NN IIpn a€(—o0; 3)U (3,25}




pasnen

CamocroaTenbHble padoTbi

c-1* Cnoxuaa pyHkumusa

I e6apuanm

1.

Boiuncaute sHauenme pyHKIIHU:
a) f(x)=Vcos2x npu x=mn; 6) f(x)=log, (tg %) np#a x=3;

B) f(x)=(log, %/;)5 upu x=8; 1) f(x)=cos(sin\x) npm x=4r.

. BoinuminTe OCHOBHEBIe dJeMeHTapHbIe GOVHKOUM f(x) u

g(x), ¢ MOMOUIBLI0O KOTOPBIX 3aJaHa CJHOMHAA (YHKINS

f(g(x))=Vcosx.

. [fagsr asmemeHTapuble dyHRIUU: [f(x)=2% o(x)=x*,

g(x)=cosx. 3anminuTe CJIOKHYIO (DYHKI[HIO:

a) f(9(x));  6) o(f(x)); B) f(g(e(x)).

. Pemure ypaBHeHUe:

a) f(f(x))=0, ecin f(x)=sinx;
6) f(g(x))=0, ecam f(x)=lgx, g(x)=cosx.

Il sapuanm

1.

Brruucaure smavenue QYyHKIUHU:
a) f(x)=Vtg3x upu x=mn; 6) f(x)=log, (s'ln %) npu x=6;
B) f(x)=(log;Vx)* mpu x=81;

) f(x)=sin(cos\/;) npu letf.

. BeImuinuTe oOCHOBHBIE dJieMeHTapHBIE QYHKOME [(x) u

g(x), ¢ TOMOIIbI0 KOTOPBIX 3ajaHa CJHOMKHAasaA (QYHKINI
(g (x))=(sin x)™°.

3
. Haser sgemenTapHble QyHKDUN: g(x)= Va, ¢ (x)=>5%,

f(x)=sinx. 3anuinnre CIOKHYIO QYHKIIAIO:

a) f(e(x)); 0) o(f(x)); B) f(g(o(x))).

. Pemiure ypasmenue:

a) f(f(x))=1, ecan f(x)=cosx;
6) f(g(x))=0, ecau f(x)=1gx, g(x)=sinx.
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III sapuanm

1.

Briuucaure 3HaveHue QYHKIIWU:
a) y=V2Ilgx npu x=100;
6) f(x)=log, (ctg %) opu x = 3;

B) y=sin(7""*.7) mpu x=r7;

r) £(x)="log, (2 tgx) mpm x="Z.

. Beinmumure ocHOBHBIE diieMeHTapHble GyHKRIUU f(x), g(x)

u ¢(x), ¢ IOMOII[bI0 KOTOPHIX 3aJaHa CJIOKHAsA GYHKIIUS
f(g(9(x)))=log,(sin x?).

. [lagsl saemenTapHbie GyHEIUNA: f(x)= i/;, o(x)=10*,

g(x)=tgx. Banmumnure CACKHYI0 QPYyHKITUIIO:

a) f(e(x));  6) o(f(x)); B) f(g(e(x)).

. PemiuTe ypaBHeHUe:

a) f(g(x))=0, ecau f(x)=sinx, g(x)=cosx;
6) f(g(x))=0, ecmu f(x)=Inx, g(x)=tgx.

IV eapuanm

1.

Brruucaure sHadeHue QyHKIMH:
a) f(x)=V3lgx mpu x=1000;
6) f(x)=log, (sin %) opu x =4;

B) f(x)=cos(8%*. 1) mpm x=r;

r) f(:c)=5\/log3 (3ctgx) upm x= %

. BeimumuTe oCHOBHBIE 3jeMeHTApHEIe QyHrnuu f(x), g(x)

u @(x), ¢ IOMOUIBI0 KOTOPHIX 3aJaHa CJOMKHAA QYHKIHUA

f(g (@ (x))) =€

. Dausl sygemenTapubie Qyurmum: [(x)=3%, o¢(x)=x5

g{x)=ctgx. SanuumuTe CIOXKHYIO QPYHKIIUIO:

a) f(e(x));  6) o(f(x)); B) f(g(p(x))).

. PeminTe ypaBHeHUE:

a) f(g(x))=1, ecitm f(x)=cosx, g(x)=sinx;
6) f(g(x))=0, ecau f(x)=Inx, g(x)=ctgx.

C-2 O6nacry onpepeneHus GyHKuUUN

I

sapuanm

Haiigute D(f) — ob6aacts onpenenenusa ¢pyHxmuu (1—4):
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1. f(x)=Vx?-6x+8. 2. f(x)=1log, 4_x2.

x-1
3. f(x)= _V25-xf 4. f(x)=V-x2—x+ 2 +log,(sin x).

logy (x+3)°

II éapuanm

Haiigure D(f) — obmactb onpenenenusa GyHrnuu (1—4):

2
1. f(x)=Vx2+5x+ 6. 2. f(x)=log, 2=%X .

x—-2
3. f(x)— VB6-x* 4. f(x)=V=—%2 1%+ 2 +log,(cos x).

logys (x+5) "

II1 sapuanm

Haiizgute D (f) — obGaacth oupenenenusda pyHriun (1—4):

1. f(x)=V32"+2x-8. 2. f(x)=log,, X ~14x+40
V49— x° 2-x
— _V49-x" _ o B
8. 1(x)= logs (x+4) 4. f(x)=Vcosx +log,, (- x*+3x—2).

IV eapuanm

Haiinure D(f) — obmacrh onpepenenusa pyuxnuu (1—4):

1 f(x)=\2x"18x-2. 2. f(x)=log, Lo 14x+45

3—x
NEYI
3.f(x)=£(x’+6). 4. f(x)=Vcosx +log g (- x?—3x—2).
C-3 O6nactb uameHeHua PyHKuUMM

I sapuanm

Hatinure E(f) — o6macTs uaMmenenuns pyrrmuu (1—4):

1 f(x)=Vx2+4x +8. 2. f(x)=V9—x2%, xe[-1; V5].
3. f(x)=8sinx+4cosx. 4. f(x)=x>-4x+6+ T—l—
x—4x+5

IT éapuanm

Halizure E(f) — o6nacts usmenenus qpyuaruuu (1—4):

Lf(x)=Vx2—2x+10. 2. f(x)=V16-x2, x€[-2; VT].

1
x2+6x+10
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IIT sapuanm

Hatigure E (f) — obaacTs usMmenenus ¢pyarmuu (1—4):

1.f(x)=Vx2+8x+20. 2. f(x):\/—é%?, xe[-1; VI1].

3. f(x)=9sinx—12cosx. 4. f(x)=x*-8x+16+ 1

x?-8x+17"

IV eapuanm

Haitnure E(f) — obnacts msMeperus ¢pyarnuu (1—4):

1. f(x)=\Vx?—8x+25. 2. f(x)=—2, xe[-2; V211.

25 — x?
3. f(x)=12sinx+9cos x.
1
4. =x24+12x+85+ ————.
fle)y=x"+12x+ +Jc2+12x+36
C-4 YeTtHbie ¥ HeueTHbie PyHKUMU

I éapuanm
1. loxamure, uro Gysrnua f(x)=3x*+6x%—-7 verHasd.
2. Noxaure, uro Gyuxnua f(x)=06x"+ Tx® HeuerHasd.
3. HcenepgyiiTe Ha YeTHOCTL (PYHKI[UIO:

a) f(x)=3x%-5x*-9; 6) f(x)=sinx+ x2°07;

B) f(x)= 13 r) flx)—— !

(x—21)(x+21)° 2-10 T x+20°

4. Noraxure, yro GyHrnua y=(3x|-3x)(x|+x) aBuasaerca
¥ YEeTHOI, ¥ HEeUeTHOMH.

II sapuanm

1. Joxasxkure, uro GyHruua f(x)=4x*—5x2+6 gerHad.
2. Hoxaxure, yro GyHKIHA [(x)=>5x"—6x Heuernas.
3. UccaepyiiTe Ha YeTHOCTs QPYHKINIO:

a) f(x)=8x%+10x3—x; 6) f(x)=cos x + x2008;
2 7= 23 ) f(x):"x:m * x-120'

(x—-22)(x+22) ;

4. Norasure, uro GyHRIMA y=(2x(+2x)(x|—x) apasercd
U 4YeTHOi, ¥ HeUeTHOMN.
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III e6apuanm

1. Doraxure, uro Gpyurmusa f(x)=>5x%+4x?—3 yernas.
2. Hoxasmure, uro GyHrmua f(x)=4x"+5x" HeuerHad.
3. UccaenyiiTe Ha YeTHOCTHh (PYHKIIUIO:

a) f(x)=18x%-3x*-11; 6) f(x)=sin4x +4x2°09;

13x , 11
B I =T myaazsy D™= T760  xi200°

4. Jokaxure, yro dyuruusa y=(V4x? —2x)(x|+ x) ABnaerca
U YeTHOHN, M HEUeTHOM.

IV eapuanm
1. Toraxkure, uro pysrmusa f(x)=6x%—3x*+1 uerHada.
2. Joramnure, uro GyHKmua f(x)=3x%—5x® nmeuerHasd.

3. UccnenyliTe Ha UeTHOCTh (PYHKIUIO:
a) f(x)="Tx"+4x5+ x; 6) f(x)=cosbx -+ 5x2000;

12x . — 1 - 1
B) f(x)=m’ P 1) =5 100 ~ %x=200°

J—
4, Hoxasxure, uwro GyHKOoug y=(V9x? +3x) (x|~ x) asaaercsa
W YeTHOW, 1 HeUYeTHOI.

3apauM ¢ napameTpom.
C-5% Ucnonb3oeraHne uyerHocT GyHKUUM

I sapuanm

Haiigute Bce smauenusa mapaMeTpa @, IPHM KaXKJOM U3 KOTO-
peix ypasHenue (1—4):

1. x*—~ax?+12a-3a?=0 umMeer POBHO TPU KOPHI.
ax—2 ax—+2 1 .
= = uMeeT eJMHCTBEeHHbIA KOPeHb.
x+38a x-3a 3 A p

3. x?-(4a+2)|x|+3a’+6a=0 umeeT POBHO YETHIPE KODPHA.

4. 3.91*1—-(1-9a)-31*'—3a=0 uMeeT POBHO ABA KOPHSI.

II 6apuanm

Haiinure Bce 3Hauenus mapamerpa @, IPU KasKJOM M3 KOTO-
Puix ypasHenue (1-—4):

1. x*-2ax?+6a-3a?=0 umeer POBHO TPU KOPHI.
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ax—3 a 1 .
2. x+3 = — HMeeT eAWHCTBEHHBIN KODPEHBb.
x+2a x—2a 2

3. x*—(ba+1)|x|+4a?—-4a=0 umeer POBHO UeTHIPE KOPHS,
4. 2.-4*1—(1-8a)-2'*1-4a=0 umMeer POBHO JBa KOpPHI.

111 eapuanm

Haiigure Bce sHaueHMs mapamerpa @&, IPHW KasKJAOM K3 KOTO-

peIx ypaBHeHme (1—4):

1. x*—5ax®>+10a—-2a?=0 uMeerT POBHO TPU KOPHI.

9 x—4a | x+4a
" ax—-2  ax+2

3. x2~(a+1)|x|-2a?—-a=0 umeer POBHO YeThIpe KOPHA.
4. 2-4¥1-(1+8a)-2*'+4a=0 uMeeT POBHO ABa KOPHH.

=2 mMeer eﬂI/IHCTBeHHI:Jﬁ KOpeHb.

1V seapuanm

Haiigmre Bce 3HaueHWsa mapamMeTpa @, IPU KaKIOM U3 KOTO-

peix ypaBHeHue (1—4):

1. x*-6ax*+12a—2a?>=0 uMeeT POBHO TPH KOPHA.

92 x—6a  x+6a
T ax-2  ax+2

3. x*~(2a+1)|x|-3a?-a=0 umeeT POBHO YeTHIPE KOPHS.
4. 3-91—(14+9a)-3*'+3a=0 nmeeT POBHO JBa KOPHA.

=3 pMeeT €AWHCTBeHHBIH KOpeHb.

MpomeXXyTKu MOHOTOHHOCTU PYHKLMM.
C-6 MpomexyTKu 3HOKOMOCTOSHCTBO PYHKLUMM

I eapuanm

1. Onpegenute mo rpadury GyHKIHU y=71(x) ee IPOMEKYTRH:
a) MOHOTOHHOCTH; ©0) 3HaKomocrossHcTBa (puc. 56).

2. Jokamxure, 4To PYyHKIIUA:
a) f(x)=—x?+8x yoOniBaeT Ha npomekyTKe X =[4; + 00);
6) g(x)= }:__23_ +4 Boapacraer Ha HpoMe:KyTKe X =(3; + ).

3. OmpeieInTe MPOMEKYTKH 3HAKOIMOCTOAHCTBA (PYHKI[VIH:
a) f(0)= L +1;

 (x—4)(x+3)
6) 1) = )z D)
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Puc. 56 Puc. 57

II sapuanm

1.

Onpenenute 1o rpadury QyHKOUU y=f(x) ee IPOMEKYTKH:
a) MOHOTOHHOCTH; ©0) 3HaKomocToAHCTBA (puc. 57).
. Joraxxkure, 4ro GyHKIMA:

a) f(x)=x2—10x Bospacraer Ha mpoMexyTre X =[5; + 00);

6) g(x)= % +1 yb6niBaeTr Ha mpomexyTre X =(2; + o).

. Onpenennre MPOMEKYTKHM 3HAKOMOCTOSAHCTBA (PYHKITHN:

_x 4. _(x-D(x+2)
) @=5-1; 0 @)= 50

III éapuanm

1.

Onpepennte o rpadury GyHRIuU Y= f(X) ee IPOMEKYTKM:
a) MOHOTOHHOCTH; 0) 3HaAKomocTosHCTBa (puc. 58).

. Joxkaykure, uTo QyHKI[HA:

a) f(x)=x%-2x yOoiBaeT Ha mpoMexxXyTKe X =(—o0; 1];
6) g(x)=Vx—9 BoapacTaer

Ha mpoMexxkyTre X =[9; +o0). | L. |
. Onpenenure HPOMERYTKU | .13 N ]
3HAKOIIOCTOAHCTBA (DYHK- . 1 I\ y=1()
nuu: ' , /1 \ X
_9_3. } i } : -
) F@)=" =3 —4 -2 [0 [ 2 N4 |
6) f(x)= E+D(x=5) el INL
(x+2)? Lol N R
| i
Pnc. 58
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1V gapuanm ;"**‘L R
1. Oupegenure 1m0 TIpaduKy - . lti iiw
GyERmUM y=f(x) ee mpo- L\t |-l L gl t N Fx) -
MEXYTKHU: : 7 T
a) MOHOTOHHOCTH; bt e\ - —«'7A~——A ed
0) 3HaAKOIOCTOAHCTBA | f ! [
(puc. 59). —6. N3 /0] ? 6%
2. lokaxure, 94T0 PYHKILHAI: : T ‘
2.4 e iy R TRt 2 s m e
a) f(x)=—x*+4x BO3- | 5 L1
pacraerT Ha ITPOMEXYTKe
X =(—o00; 2]; Puc. 59

6) g(x)=V16 —x yOwiBaeT Ha mpomexkyTKe X =(—00; 16).
3. OnpenennTe NPOMEIKYTKM 3HAKOIOCTOSHCTBA (QYHKITHM:
12 4. _ (x+7)(x-5)
@) F@)= 2=k 6) (0=,
C-7 Mocrpoenue rpadunkor pyHkLMit

I eapuanm

ITocrpoiiTe rpadur byaxnuu (1—2):

1.a) y=27%3; 0) y=—2%"3;
B) y=V—x-2; r) y=V-x-2.
2.a) y=sin2x; 6) y=3sin2x;

B) y=V25-x2%; r) y=V24-x%-2x.

Il éapuanm

ITocrpoiiTe rpapur hyrouu (1—2):

1.a) y=3**2% 6) y=—3*"2;
B) y=V-x+3; r) y=V-x+3.
2, a) y=sin 3x; 6) y=2sin3x;

B) y=V16 — x?; r) y=V7-—-x2+6x.

IIl éapuanm

ITocrpoiiTe rpadpur pyarnuu (1—2):
1.a) y=Vx—-3; 06) y=—Vx—-3;
B) y=log,(—x)+1; r) y=log,(—x+1).
2. a) y=cos?x—sin?x; 6) y=2cos?x~2sin?x;
B) y=V9-—x%; r) y=V-x%-6x—-3.
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IV eapuanm
IIoctpoiite rpadur dysruun (1—2):

1. a) y=Vm; 0) y=—Vx+2;
B) y=logs(—x)—-2; r) y=log;(~x~-2).
2.a) y=2sinxcosx; 6) y=6sinxcosx;
B) y=V4-x% r) y=vV-x%-4x -2,

C-8* T[paduku PyHKUMK, cofepXKALMX MOAYNHN
I sapuanm

Ilocrpoiite rpadhur dyarumun (1—2):
2

b2 . 2 . _
1. a) y*}——x_3+2, O y-ig+% By s)xl~3+2l'
x|x? 4] 3|x?-9] x2(2%~2)
. == 6) y="-"—; == =
2.a) y x2-4 )y x(x?-9) By |2 —2]
Il eapuanm
ITocrpoiite rpadpuk dyuruumu (1—2):
_|_3 . __3 . |3
1. a) y—sx_2+31, 0) y_lxl~2 +3; B) Y ]lx]~2 +3|.
x|x?-9] 2|x2—4| x*(3*-38)
. == 6) y= ; =
2-8) y x?-9 ) x(x?-4) ®) Y |3* - 3]
I1Il sapuanm
IToctpoiiTe rpadur byurmuu (1—2):
|4 1l __4 . _|_4
Layy-|4+1  9u-piprl B el
2 3x_l
dx|x?—4| 3(x2- 9| * ( 3)
2. = 6) y=—-—"-—"; = 2L
)y 4—x? )Y x(9-x?%) ®) Y . 1‘
33
IV sapuanm
Ilocrpoiire rpadur pynxmuu (1—2):
3 ) __ 3 . _|_3
L a) y_{———x_3+3, 6) y“|x|—3+3’ B) ¥y [|x|—3+3l
1
xz(zx——>
2. - xlx2—91 . G _ 6]x2—4]; - 2
2y 2(9-x% "’ ) x(4-x?) )y L 1
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3apaum ¢ napameTpom.
C-9* UcnonbsoBaHue rpapukoes GyHKUMNM

I eapuanm

Haligure BCce 3HaueHWA mapameTpa b, Ipu KaKJOM U3 KOTO-
peix ypasHeHue (1—3):
x3—-4x?-x
L]
2. x24+3x—|x?>+x—2|=b uMeeT POBHO ABa KOPHJI.

3.V4—(x—b)>=3+b uMeeT eAUHCTBEHHBIN KOpEHb.

=b mMeeT POBHO TPU KOPHS.

Il sapuanm

Halizure BCce 3HadYeHHUd mapamerpa b, Ipu KaxIOM U3 KOTO-
peix ypasuHeHue (1—3):

xd+d4x?+x

i =b uMeeT POBHO TPHU KOPHSI.
x

2. x2-3x—|x?—x—2|=b umeeT POBHO ABa KOPHI.
3.Vi6 - (x+b)2=2+b uMeer efUHCTBEHHBIH KOPEHbD.

IIl sapuanm

HaliguTe Bce sHaueHWsa mapamerpa b, Ipu KaxI0OM K3 KOTO-
peix ypaeHenwue (1—3):
1 x%4+6x%+3x

| | =b mmeet POBHO OBa& KOPHJI.
X

2. x>-2x—|x?~4x+3|=b uMeeT POBHO TPH KOPHI.

far ¢ 1.9 o
3.V25 —(x—-b)>=4-b umeeT eAMHCTBEHHLIN KOPEHbD.

IV sapuanm

Haiigure Bce 3HaueHUA mapamerpa b, IPpU KaKIOM H3 KOTO-
bpix ypaBHenue (1—3):
p y
x3—8x24 2x
1. T =b UMeeT POBHO JBA KOpHM.

2. x2+2x—|x*+4x+3|=b uMeeT POBHO TPH KOPHI.

RS
3.vV36 —(x+b)2=5—-b umeeT eIUHCTBEHHBIN KOPEHbD.

C-10 Mpepen dyHkumun

I e6apuanm

Berumcaure npegen (1—4):
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1.a) hmﬂg,
X

2.a
)x*’°° 3x%2+8x~12

5x®—Tx

1 .
B)xirgo x%+8x
2_
3.a) hmx_1 6) hm—x—z; B) limx——3—53ﬂ.
r-1 x—1" -2 X2 +x—6 -3 x3-27
. sindx . _tgbx
4. 2) lxli% 2x 6) %cl—»o sin15x’
1 x
B) lim(1+3%)%; 1) lim(l——1—> .
x—0 xX—0o0 2x
1I e6apuanm
Briuncaure mpemen (1—4):
1.a) lim22; ) um(4—§2>, B) lim 2X+13
x—o0 X X —00 x x—00 +x
2.a) 1 5x%+6x+7 | 6) lim 2x34+12x+21 .
" Tox2 v x4 8’ x~teo 3x2—6x+ 13
9x® —4x?
lim ————.
2 e 10x*+x
2_
3.a) im ¥ =%, 6) lim £35*42, 4y iy @272+ 10
2 x—2 -1 x2+x-2 -2 x3-8
. sin2x | sin12x
4. a) lim =25 0) lim =
1
x =
B) 3161390<1+2—1x> ;0 lim1-2x0)°
III sapuanm
Breruucaure nmpenen (1—4):
101 . 740 oo 4x+11
ca) lim =L 6) Lim(2 > lim
) lim )lm(2+ {5 ) ) Im
2
2.a) lim 15x2-12x+2 | 6) lim 4x“+12x+19 |
i~ 12x%2 4+ 7x—8 xooo Bxd _4x-17
6x%+5x
lim ————.
B)x~+0° 3x—2x?
2_9y_
3.a) lim % 16, 6) lim _ﬁtﬁ_ B) limf—g—zx—w.
x—-4 X+4 =2 x24+8x-10" x—-3 x°+27

. 40
6) 1 b——=;
) 1m< 3x2>

X —00

9x%-11x+28 : 6) 1

B) lim

X — 00

o 3% -11x+22
S8 ol +5x—11 ;

4x — 10
3+x
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4. 2) lim s1n 28x 6) lim _tg8x .

00 14x 0 sin16x
B lim(1452)%; 1) 1im<1—i)x.
x—0 x—00 3x
IV seapuanm
Briyucaure npegen (1—4):
- 98 470 . 6x—17
1. lim —— .
W lim P50 (3R ) w m S
2. a) lim 12x2-9x+11 | 6) lim 5x ——13x+23;
x> 18x2-8x—17" x—too 4x% 4 15x—21
5x% + 2x2
l o e
B) oty 7
22 2 _ gy
3. _9; 6) lim _____MG B) lim X —2*¥—2< dx—12 .
i—-3 X+3 =1 x24+5x -6 x—>-2  x%48
. 15x sin 9x |
4- 1 sin . s1n J9x
a) lim =o0 3 6) lim % sx
B) 11m(1+4i>x; r) lim(1-3x)"
x=00 x—0
C-11 O6partHbie GyHKLUU

I e6apuanm

Hatinure pynrnmio y=g(x), o0paTHYI K HaHHON QYHKIIAN

y=7(x) (1—3):
1.a) f(x)=8x+6, xc[-4; 0];
6) f(x)=—22 =3, xc(~1; +0).
2.a) f(x)=(x—38)2+1, x€[3; +o0);
6) f(x)=3+Vx+2, xc[-2; +o0).
3.a) f(x)=8""1; 6) f(x)=log,(x+3).

II sapuanm

Hatigure dynrnuio y=g(x), obpaTayno K TaHHONI (I)YHKI_II/II/I

y=[(x) (1—3):
1.a) f(x)=2x+4, x€[-4; 0];
6) f(x):ﬁ—gﬂ, x€(3; +0).
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2.a) f(x)=(x—1)2+2, x€[1; +0);
6) f(x)=2+Vx+1, x€[-1; +o0).
3.a) f(x)=2""% 6) f(x)=log;(x+2).

IIl eapuanm

Haiigure pyarnuo y=g(x), o6paTHYIO0 K ZaHHOH (QYHKIUU
y="r(x) (1—3):

1.a) f(x)=3x—6, x€[0; 3]; 6) f(x)=x—f»§+3, x€(2; + 00).

2.a) f(x)=(x+2)2-1, x€[-2; +0);
0) f(x)=1+Vx—4, x€[4; +o0).
3.a) f(x)=3"""% 6) f(x)=log,(x+1).

IV eéapuanm

Ha#inure dyHKIUIO =g (x), 00paTHYIO K HAHHON (QYHRIIUU
y=r(x) (1—3):

1.a) f(x)=2x~4, x€[0; 4]; 6) f(x)= — =2, xc(~3; +00).
2. a) f(x)=(x+1)2-2, x€[-1; +o0);

6) f(x)=1+Vx—3, x€[3; +oo).
3.a) f(x)=4""3 6) f(x)=logs(x +1).

C-12 MpoussoaHbie 3neMeHTapHbIX GyHKUUM

I sapuanm

1. ITonbaysick ompepesnenuemM, HAAAUTe IPOW3BOLHYIO GMYHK-
nuu f(x)=4x-5.

. Hasigure: a) f'(x); 6) f'(-1), ecau f(x)=x%-3x%>+5x+ 3.
. Hatigmre: a) f'(x); 6) f'(0), ecniu f(x)=e*-cosx.

. Haiipure: a) f'(x); 6) f'(4), ecan f(x)= Jf:jg :

. Hatigure: a) f'(x); 6) f' (16), ecan f(x)———l{@.

ot e W N

Il sapuanm

1. [lonb3ysack ompejesieHHEeM, HANOHUTEe IPOMUBBOLHYI0 (DYHK-
nuu f(x)=5x-9.

2. Hasigure: a) f'(x); 6) f'(-1), ecan f(x)=x3+2x2-5x+ 1.
3. Hatigure: a) f'(x); 6) f'(0), ecau f(x)=e*-sinx.
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4. Ha#tnure: a) f'(x); 6) f'(0), ecnn f(x)= i:jlg y

6
5. Haiigure: a) f'(x); 6) f'(64), ecam f(x)=Vx.

IIl éapuanm

1. ITonbaysack ompeneseHueM, HAWAUTE IPOU3BOLHYIO (DYHK-
nuu f(x)=x2+4x—6.
. Hasinure: a) f'(x); 6) f'(2), ecau f(x)=2x%—x?+4x-2.
. Hatigure: a) f'(x); 6) f' (1), ecnu f(x)=2%-log,x.
2_
. Hatigure: a) f'(x); 6) £ (0), ecnu f(x)=x2—i).
x p—

Ot e W

8
. Hasingure: a) f'(x); 6) f'(7), ecam f(x)=\/;.

1V eapuanm

1. lHonpaysick omnpeaeneHueM, HalAWUTE TPOUIBOAHYIO (DYHK-
mun fx)=x%2—6x+4.
. Haiigure: a) f'(x); 6) f'(—2), ecau f(x)=2x%+x%2—-3x+3.
. Hatinure: a) f'(x); 6) f (1), ecau f(x)=3% log;x.
x2—-2

. Hastnure: a) f'(x); 6) f'(3), ecan f(x)=;cz—_4-

10
. Hasizure: a) 7' (x); 6) ' (5), ecau f(x)= Vx.

[SL O N VI

C-13 MpouseopgHas cnoXxHon PyHKUUM
I 6apuanm

Hafigure nmpousBoguyio dyHKIuu (1—4):

1. y=(3x—-8)°.
2.a) y=sin(2x—1); 6) y=cos(3x+4);
B) y=tg(4x—2); r) y=ctg(bx+5).
3.a) y=e>"4 6) y=4°%1;
B) y=1log,(9x+4); ) y=In(2x-5).
4. y=5\/§.

II sapuanm

Hatinutre npouspoguayo dbyarmun (1—4):

1. y=“dx-11)1".

2.a) y=sin(3x+2); 6) y=cos(2x-3);
B) y=tg(bx+6); 1) y=ctg(dx-3).
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3. a) y=e4x~5; 6) y=35x+2;
B) y=log;(8x—-3); r) y=In(38x+4).

4. y=7\/§.

IIl eapuanm

Hatinure nmpoussoguyio dyuarmnu (1—4):
1. y=(bx+14)'2,
2.a) y=sin(4x-3); 6) y=cos(bx+6);

B) y=tg(3x-5); r) y=ctg(2x+ 3).
3. a) y____e5x+6; 6) y=64-3;

B) y=logg(7x+2); r) y=In(4x-3).
4. y=§/@.

IV sapuanm

Hatinure upoussogayio pyuxmuu (1—4):
1. y=(6x+17)'3.
2.a) y=sin(5x+4); 6) y=cos(4x—5);

B) y=tg(2x+ 6); r) y=ctg(8x—4).
3.a) y=66x~7; 6) y="T3x+4,

B) y=1logy(6x—~1); r) y=In(5x+ 2).
4. y=</3?.

MpoussoaHas cnoxHon GyHKUUU
C-14* (npoponxenue)

I e6apuanm

1. Haitaure f'(1), eciu f(x)=V—-x2+6x+11.

2. Haitgure f'(0), ecau f(x)=(5—-x)-V4+ 2x.

1/ 42
3. Hatigure f'(5), ecan f(x)«—-—;c—_ig.

Il sapuanm
1. Hasigure ['(3), ecam f(x)=V—-x?+4x-2.

2. Hatimure f'(1), ecam f(x)=(83—-2x)-V5—x.
x2-16
x-3 °

3. Hanigure f'(5), ecau f(x)=
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I1Il sapuanm

1.
2.

3.

Haiigure f'(0), ecan f(x)=V-5x2+10x+4.
Haiigure f'(3), ecau f(x)=(4—-x?)-Vx2-5.

Va2 +6x +4

Haitgure f'(0), ecan f(x)= - .
x“—3x+1

1V sapuanm

1.
2.

3.

Haiigure f'(2), ecan f(x)=V-3x?>+6x+4.
Haitgure f'(1), ecau f(x)=(1+x?)-V5—x2.
Vx?-4x+9

o ’ 0 R _ .
Hasigute f'(0), ecan f(x) P ibr il

Makcumym M MUHUMYM PYHKLMM

C-15 Ha oTpeskKe
I eapuanm
1. Dama dyuxuua f(x)=x3-9x%-21x—-7. Haiizure:

a) kpuTudeckue Touku GyHxuun f(x) Ha orpeske [—2; 3];
0) HauboJsbillee W HauWMeHbIllee 3HauYeHUA QYHKIUU f(x)
Ha oTpeske [-2; 3].

. Hana dyuaruma f(x)=2x-3 W Haiigure:

a) Kkpurudeckue Touku pyurinun f(x) Ha orpeske [—1; 8];
6) Hamboublllee W HauMMeHbIllee 3HaueHMA (QyHKIUU f(x)
Ha orpeske [—1; 8].

. Halipure Hanbonplllee 1 HAaUMeHbINIee 3HAUeHUA GYHKIIUU

f(x)=x%+2x%+2x—10 nma orpeske [-1; 1].

. Mana dyarmus f(x)=x%~3x2+8x+a. Haligure sHadenue

mapaMeTpa @, OPHU KOTOPOM HamboJbllee 3HAUeHUE PYHK-
muu f(x) Ha orpesxe [—1; 2] pasumo 5.

II eapuanm

1.

Hama dyuaxmuda f(x)=x3+6x%2-15x—22. Haligure:

a) kpurndyeckue Toukm QyHKIuU f(x) Ha oTpeske [—2; 2];
6) maumbosiblllee ¥ HauMeHbIIee 3Ha4YeHUSA QYHKIUH f(x)
Ha orpeske [—-2; 2].

. Jana pyarnus f(x)=2x+3 ‘“’v?. Haiigure:

a) kpuTudeckue Touku pyurnuu f(x) Ha orpesxe [-8; 1];
6) mauboyblliee M HanMMeHbllee 3HauYeHHA (GyHrmuua f(x)
Ha oTpeske [—8; 1].
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3. Haiinure HamboOJbIlIee U HAaMMeHblIee 3HAUCHUS QYHKIMHI
f(x)=x5+2x%+3x—11 ma orpeske [—1; 1].

4. Mana pyarmus f(x)=x>+3x%+3x+a. Haiigure 3HaueHuE
napameTrpa ¢, IPU KOTOPOM HaWMeHbIlee 3HAaUeHUEe DYHK-
nuu f(x) Ha orpesxe [—2; 1] paBuo 6.

IIl éapuanm

1. Jama pyuxnua f(x)=x%+9x2+15x—5. Haligure:

a) Kpurndeckye Touky GyHknuu f(x) Ha orpeske [—2; 3];
6) HauGosbillee ¥ HAUMeHbINlee 3HaueHUA (QYHRIUH [(x)
Ha oTpeske [—2; 3].

2. Jauma pyHRUINUA f(x)=2x—63xE. Hamigure:

a) Kpurudyeckue Touku GyHxnuu f(x) Ha orpeske [—1; 8];
6) mauboJnsiliee M HaumMeHbIllee 3HaueHUsT QPyHKOuu f(x)
Ha oTpeske [—-1; 8].

3. Haiizure HanGoablllee U HAMMEHbIIee 3HAUEHUSA QYHKIUHA
f(x)=x5+3x3+83x—12 ma orpeske [-1; 11.

4. Tana pysruua f(x)=x%—-6x2+9x+a. Hatinure 3Hauernune
mapaMeTpa @, IPU KOTOPOM HamMeHbIllee 3HaueHrne (QyHK-
nuu f(x) Ha orpesxe [—1; 3] paBmo 7.

1V eapuanm

1. Jana dysruua f(x)=x3+12x%2+21x-10. Hailigure:
a) kpuTHUecKme Touku PyHruuu f(x) Ha oTpesxe [—2; 1];
6) HamboJiblilee ¥ HaUMeHbIlee 3HaUeHHUA QPYHKIUH f(x)
Ha oTpeske [—-2; 1].

2. Ilana Gymrnus f(x)=x—33Vx. Haitgure:
a) Kputudeckue TouKM QyHKIuU [(x) Ha oTpeske [—8; 1];
06) HauboJsbiliee W HauWMeHbiree 3HaueHUA GYHKIHU f(x)
Ha oTpeske [—8; 1].

3. Hatinute Haubosblliee M HANMEHBIIEE 3HAUECHUS QYVHKIIUNA
f(x)=x5+4x%+3x—13 ma orpeske [—1; 1].

4, Dana dyaruuda f(x)=x®+6x?>-15x+a. Haligzure sznaue-
HHUe TIapaMeTpa @, IPU KOTOPOM HauMMeHbIllee 3HAYeHHEe
dyarmun f(x) Ha orpeske [-2; 2] pasHOo 8.

C-16 YpaBHeHMue KacatenbHOW K rpaduky

byHkuum
I eapuanm

1. HamtumuTe ypaBHeHMe KacaTeJbHON K TrpaduKy GyHKIUN
y=7(x) B Touke rpaduxa c abcumccoit x,, €CJIH:

a) f(x)=x2—6x+5, x4=2;
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6) f(x)=Inx, x,=e;
B) f(x)=3%, x,=1.

. Hana pyaxuua f(x)=x%+3x?~-2x - 2. Hanumure ypaBHe-

HWe KacarejbHoll K rpadurky yHRumu y=f(x), mapasn-
JenbHoil npamoit y=-—2x+1.

.Jana ¢pyurnus f(x)=x2-2x-1. Hanummure ypaBHeHUe

KacaTelbHON K rpadpury GpyHRIUN y=[(x), mpoxoaaiiei
yeped TouKy A(0; —5).

.Hdaupl pyarmun f(x)=-x%+2x-3 u g(x)=x2+2. Hanu-

mInTe ypapHenue o0bIell KacaTeJbHOW K rpadpuxkam GpyHK-
nuit y=f(x) u y=g(x).

II éapuanm

1.

Hanuniure ypaBHeHMe KacaTeJdbHOH K rpadmry QYHKIIHU
y=7(x) B Touxke rpadura c abCIUCCON X,, €CJIH:

a) f(x)=x"+6x~1T, xo=—2; 6) f(x)=logzx, xo=1;
B) f(x)=e*, x,=2.

. Hama Gyuxuua f(x)=x?-8x%2~3x+ 5. Hanumnure ypasHe-

HUe KacaTeibHOW K rpadury dyurnuu y=7;(x), mapai-
JeJIbHON mpAMOU y=—3x+ 4.

. Dama ¢yuxumus f(x)=x?+2x—-2. Hanoumunure ypaBHCHUE

KacaTedbHO# K rpadury GyHKIHH Y =f(x), IPOXOAAIIel
yepez Toury A(0; —6).

. Hamel pyarmua f(x)=x2+2x+4 u g(x)=-—x2-1. Hanu-

oIuTe ypaBHeHHMe o0Ilell KacareJabHOU K rpadpumraM QyHK-
nuit y=7£(x) n y=g(x).

IIl é6apuanm

1.

Hamnummure ypaBHeHHe KacaTedbHON K rpadbury GbyHKIHHT
y=7(x) B Touxke rpadmuxa ¢ abcmmccoin x,, €CIam:

a) f(X)=3x2+6x+7, xo=—2; 6) f(x)=lgx, x,=10;
B) f(x)=2~%, x4=1.

. Tama pyaroma f(x)=x°+6x?+ Tx— 2. Hanumure ypasHe-

HHUe KacaTeJabHON K rpaduxy GyHKUHE y=7(x), mapai-
JeNbHOU IpaAMOu y=—2x+7.

.Hana dyurmua f(x)=x2+4x+2. Hanumure ypaBHeHUe

KacaTeJlbHOW K rpadury OyHKIUNN y=f(x), OIpOXOomAIIel
yeped Tourky A(—1; —5).

.Daper pyurunu f(x)=—x2+6x—-11 u g(x)=x%-4x+6.

Hanmimure ypaBHeHHEe O0mIeill KacaTedbHOH K rpaduKam
Gyarnuit y=f(x) u y=g(x).
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1V sapuanm

1.

Hanumnre ypaBHeHHe KacaTellbHON K rpadury GyHKOIUU
y=7(x) B Touke rpadura ¢ abcumccou x,, €cam:

a) f(x)=3x%-6x+5, x;=2; 6) f(x)=log,x, x,=4;
B) f(x)=10% x,=0.

. Mama pyurmusa f(x)=x%-6x?+6x - 3. Hanumure ypasHe-

HHe KacaTeJbHOW K rpadury Gymuxunuu y=f(x), nmapam-
JeabHON mpamoit y=-38x+11.

. Hana dyurnua f(x)=x2-4x+3. Hanumure ypaBHeHHE

KacaTejqbHOH K rpadury GyuHruum y=f(x), npoxoxpsamiei
yepes Toury A(l; —4

. Manor pyarmun f(x)=—-x2-2x-3 u g(x)=x?+4x+6. Ha-

ONUIIUTEe ypaBHeHUWe o0Iell xacaTejJbHOH K rpaduxam
byurnui y=1(x) n y=g(x).

C-17 Mpu6énuxeHHbie BbIYUCIEHUS
I sapuanm
1. BerymenauTte npubsaukeHHoe sHaueHme f(x,+ Ax) GyHKIUU

2.
3.

f(x), ecam:

a) f(x)=x3%, x,=2, Ax=0,01;

6) f(x)=Vx, x,=25, Ax=-0,04.

Brruucaure npubam:kerHo: a) V9,06; 6) §/7,94.
Briuncinre npubamaxeHHo sin 32°.

Il éapuanm

1.

2.
3.

Beruncaute npubianKeHHOe 3HaueHUe f(x,+ Ax) OyHKRIUN
f(x), ecau:

a) f(x)=x% x,=2, Ax=0,01;

6) f(x)=\x, x,=36, Ax=—-0,06.

Brrumcanre mpubnuvskenHo: a) V8,94; 6) %/8,06.
Broiuumciaute npubamxeHHO cos 58°.

IIl sapuanm

1.

W N

Breruucnanre npubnuxenHoe sHaueHue f(x,+Ax) QyHKIUKN
f(x), ecau:

a) f(x)=x% x,=2, Ax=0,01;
6) f(x)=Vx, x,=49, Ax=-0,086.

. Beruucnure npubamakerHo: a) V15,84; 6) 3V27,09.
. Boruncaure npubamxernHo sin 28°.
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1V sapuanm

1.

Briyncnure npubam:xeHnoe smavenme [({x,+ Ax) GQYHRIIHU
f(x), ecam:

a) f(x)=x% x,=2, Ax=0,01;
6) f(x)=Vx, x,=64, Ax=—0,06.

. Buiuucnure npubnusxenno: a) V25,42; 6) 3V26,91.
. Brtuncaure npubiukeHHO cos 62°.

UccneposaHue pyHKLMA C NOMOLLUBIO

C-18 NpPOU3BOAHON

I

éapuanm

1.

UccaenytiTe Ha MOHOTOHHOCTH U SKCTPEeMYMBI (PYHKIIHIO:

a) f(x)=(x-1)?(x+2); 6) f(x)=4Vx—x;
B) f(x)=x2—181nx.

. Hasizure Haubospillee W HaWMeHbIee 3HAUCHUA (PYHKIIUHA

—2x
x241"

f(x)=

. Hafinure Touxm mepermba M NPOMEKYTKH BhIIIYKJIOCTHU

(BoraytocTu) rpadura GyeRIuEN f(x)=x°-6x?+11x—-12.

II sapuanm

1.

3.

WccnenyiiTe Ha MOHOTOHHOCTH M SKCTPEeMYMBI (PyHKIUIO:

a) f(x)=(x+1)?(x—2); 6) f(x)=x—9\x;
B) f(x)=321nx— x2.

. Hafigrure HauGonpiiiee U HaMMeHBIIIEE 3HAUEHUA QYHKIUH

Havignrte Touku nepermba ¥ NPOMEKYTKM BBITYKJIOCTH
(BormyTocTu) rpadura GyHrmun f(x)=x3+9x%-12x+11.

11l sapuanm

1.

2.

WccnenyiiTe Ha MOHOTOHHOCTh W 3KCTPEMYMBI QPYHKIIAIO:
3
a) f(x)=(x—2)(x+1); 6) f(x)=27Vx—x;
2
- X
B) f(x)= 13 61nx.
Haiinure Hanboapiiiee U HaMeHbIIIee SHAUEOHUSA PYHKIUU

f= 32 ‘
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3. HafinuTe TOUKHM mepermba #M IIPOMEKYTKH BBITIYKJIOCTH
(Boruyroctu) rpadbura pyarnun f(x)=x*—6x2+19x—21.

1V eapuanm

1. Wccnenyiite Ha MOHOTOHHOCTH U OKCTPEMyMBbI GYHKITUIO:

a) [(x)=(x+2)2(x-1); 6) f(x)=x-12Vax;

2
B) f(x)= 5lnx—TO—

2. Haﬁmnfre Han60m)mee U HaVMeHbIllee 3HAUEHUsA GYHKIUU
fle)=—F"—
2+9

3. Halizure Touku mepermba M HPOMEXKYTKHM BBLIIYKJIOCTH
(Bormyroctu) rpaduxa Gpyurmun f(x)=x*—24x2+21x-19,

C-19 3apaum HO MAKCMMYM M MUHMMYM

I 6apuanm

1. Yucao 84 mpescraBbTe B BUIE CYMMBI JBYX IOJIOMKHTEIb-
HBIX YmceJ TaK, 4TODBI cyMMa KBAApaTOB cjlaraeMbIX ObI-
Jla HauMeHbIIeH.

2. Yucao 27 upeicraBbTe B BUJE CYMMbI TPeX HOJIOMKUTENb-
HBIX YMCeJ TaK, 9To0bl OTHOINEHNE TIePBOTO YHUCIA KO BTO-
poMy 6bLIO paBHO 1:2, a mpousBeJeHHE BCeX TPEX UHce
Ob1JI0 HAUOOJBITHUM.

3. IIpousseenie Tpex MOCAELOBATENbHBIX UJEHOB reOMeTpHU-
YeCKOH MPOTrpeccru ¢ OTPUIATEJbHBIM 3HAMeHaTeJeM paB-
Ho 27. Hafimure HambOJLIIYIO CYMMY 3THMX TpPeX YJIEHOB
cpedu BCexX IIporpeccuil, obJaamarmiuX YKasaHHBIMU CBOM-
CTBAMH.

II éapuanm

1. Hucsao 68 mpefcraBbTe B BUJE CYMMBI ABYX ITOJIOMHUTEIH-
HBLIX YHCeJl TakK, 4To0bl cyMMa KBaJpaToB ciaaraeMbix Obl-
Ja HauMeHbIIeH.

2. Yucmo 54 mpeAcTaBbTe B BUAE CYMMEI TPEX IIOJOMKUTENb-
HBbIX YHces TaK, 4ToOBI OTHOIIIEHMEe MePROTO UYHCIa KO BTO-
poMy OBLIO paBHO 1:3, a mIpoMaBeAeHUe BCeX TpeX umce
OBIJIO HAMOOJBIIHM.

3. IIpoussenenmne Tpex MOCJEAOBATENBHBIX UJEHOB I'eOMETPH -
YeCKOH MPOrpecCcruuU ¢ OTPUIATEJFHLEIM 3HAMeHATeJIeM DPaB-
wo 64. Hafigure HamOOJLINIYI0 CYMMY 5THX TpPeX UJICHOB
CpeAu BcexX IIporpeccuil, o6/azamoniux YKa3aHHbBIMU CBOM-
CTBAMU.
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IIT éapuanm

1. Unucno 56 npeacrasbTe B BUAE CYMMBI TPeX HOJIOKUTENb-
HBIX YHCEJ TaK, YTOOBI cCyMMa KBaJApPaTORBR BCEX CJIAaraeMbIX
OblIa HAWMEHbLINEeW, a OTHOIIeHNe TIePBOro dYHcia Ko
BTOpOMY 6110 paBuo 1:2.

2. Yucno 45 npejcrasbTe B BUAE CYMMBbBI TpeX HOJOMKUTENb-
HBIX YHCEJ TaK, 4ToOBl OTHOIIIEHNE IIEePROTO YUCIA KO BTO-
pomy 6n1T0 paBHO 3:2, a HpOU3BeIeHHUE BCeX TPeX Uuces
6b110 HAUDOOJIBITTUM.

3. IIpouseeseHne Tpex IOCIEROBATENbHBIX YJIEHOB reOMeTpHU-
YeCcKOH TPOrPECCHH C OTPHUITATESLHLIM 3HaAMEHAaTeJIeM DaB-
go 125. Haiizure wamboJbOIYIO CYMMY BTHX TpPeX YJEHOB
cpenu BCeX MPOrpeccuii, o6IaXamiluX YKazagHbIMU CBOMH-
CTBaMH.

IV eéapuanm

1. Hucno 52 mpexacrasbTe B BUAE CYMMBI TPeX IMOJIOKUTENb-
HBIX YHCeJ Tak, UYToO6bl CYMMAa KBaApaTOB BCeX CJIATaeMBIX
OblIa HaWMeHBIIIel, a OTHOUIeHMWe IepPBOTO UHCIA KO
BTOpOMY ObLIO paBmo 1:3.

2. Yucyo 42 upenacraBbTe B BUJAE CYMMbBl TPeX MHOJOMKUTEIb-
HBEIX YHMCeJI TaK, YTOOBI OTHOINIEHME TIEPBOTO UMCIa KO BTO-
pomy Onlo paBHO 3:4, a mpomM3BejeHMe BCeX TpeX ducemn
OBLI0 HAMOGOJBITUM.

3. IIpousBesieHMEe TpexX TOCAEJOBATENIBHBIX YJIEHOB T€OMETDU-
YyecKOl OPOTPECCHUH C OTPHUIIATENbHBEIM 3HAMEHATeJIeM PaB-
HO 216. Haitgute HanOONBUIYIO CYMMY 3THX TpPeX UJEHOB
cpeAu BceX Tporpeccul, obaafarmlinX YKa3aHHBIMHI CBOH-
CTBAMU.

FeomeTpuueckue 204044 HO MAKCMMYM
C-20* n MUHUMYM

I é6apuanm

1. B nupamuge SABC pe6pa SA u BC ob6pasyior yroa 30°,
SA=6, BC=8. Oupefenure HANMEHbINYIO ILJIOIIATL Ceue-
HUS OUpPaMHUIBl ILIOCKOCTHIO, IapajjelbHON IpaAMbIM SA
u BC.

2. Jaua npamoyrojkuas cucreMa koopjgumuart xOy. Kaxymo
HaWMEHBINYI0 IJIOLIAAEL MOXKeT UMeTh IPAMOYTOJNLHEIN Tpe-
YIOJABHHUK, HAa I'MIOTEeHY3€ KOTOPOTO JEeXKHuT Touka M (3; 3),
a KaTeThl JeKaT Ha OpaAMBIX x=0 u y=27

3. HaftauTte mauboapinuit o6 heM NpaBUIbHOM UeTbIPEXYIroJb-
HO#l MPU3BMBI, AUATOHATH KOTOpoil paBHa 6V3 cwm.
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II éapuanm

1. B nmupamuze SABC pebpa SA u BC o6GpasynoT yroa 45°,

SA=4, BC=6\/§. Haifinure HauMeHBHIVIO IJIOMIALL ceUe-
HUSA MTUPAMHUABI IIJOCKOCTHIO, IapaineabHol SA u BC.

2. llana mpamMoyroJabHas cucreMa koopaumHaTt xOy. Kaxyio
HANMEHBIIVIO ILJIOIALb MOMKET UMETh IPAMOYTOJbHBIH Tpe-
VTOJBHUK, Ha I'UIIOTEHY3€e KOTOPOTO JeKuT Touka M (4; 4),
a KaTeTsl Je:KaT Ha NpaAMbx x=0 um y=3?

3. Haiinnre maunboapiiuii 06beM TPAaBUILHON YeTHIPEXYTOJb-
HOIl MpuM3MBI, AUATOHAJbL KOTOPOH paBHA 8\/§ CM.

11l éapuanm

1. B nupamuge SABC pebpa SA u BC ob6pasyior yroa 60°,

SA=6, BC=8\/§. Haifignre HauMeHbLIIYVIO IJONIANL cede-
HUA THUPaAMHABI IIJOCKOCTHIO, mapasaensuoit SA u BC.

2. lama mpamoyronbHasa cucreMa KoopamHaT xOy. Kakyio
HAUMEHBIIYIO ILJIOIAaAb MOJKET MMETh IIPAMOYTOJILHBIN Tpe-
YTOJbHUK, Ha TMIIOTeHYy3€e KOTOpoTo Jexut rourka M (2; 3),
a KaTeTsl JeXXaT Ha IpAMBIX x=—-1 n y=27

3. Haiinnre mambonbminii o6beM IUINHApPA, JUATOHAJNL Oce-
BOI'O CeYeHMsA KOTOPoTo paBHa 6V3 cwm.

1V eapuanm

1. B nupamuge SABC pe6pa SA n BC obpasyior yrox 60°,

SA=4, BC=6Y3. Haiiiure HauMeHbIIYIO IJIOIIALb ceue-
HUA TUPAMUIBLLI IIJOCKOCTHIO, mapajlientuoil SA u BC.

2. Mana mpamoyroabHasa cucreMa kKoopauHaT xOy. Kaxyio
HAXMEHBIIYIO ILJIOIIAakbL MOMKET MMeTh IPSIMOYTOJILHBIN Tpe-
YTOJBHUK, HA THIIOTEHY3e KOTOPOro JieskuT Touka M (3; 4),
a KaTeTsl JeyKaT Ha OpAMBIX x=-1 m y=3?

3. Haiimnre mambonbinii 065beM HMUIUHIPA, AUATOHAJIB OCe-
BOTO CeuYeHMsA KOTOPOTO paBHA 83 cm.

3agaum Ha cmecum
C-21* (HO MAKCMMYM U MUHUMYM)

I eapuanm

1. NUmerorca 1pu cuaasa. IlepBoiit cuaas cogepsxut 30% wHu-
Kexsa u 70% wmenmm, Bropoit — 20% memu u 80% wmapran-
ma, tperutt — 15% uukensa, 25% w~enm um 60% wmapran-
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2.

ma. VI3 HuX mosyumauM HOBBIA cimiaB, coep:kamuit 40%
mapraama. Kakoe HamboJablllee U KaKoe HaMMeHbIIIEe
TIPOIEHTHOE COJePKAHHE MeIM MOMeT OBITh B B5TOM
ciiaBe?

B aBa cocyna HanmuThl pasjiMYHBIE PACTBOPHL COJH, IIPH-
yeM B IepBEIil cocyn HaauTo 160 Kr, a Bo BTopoit — 40 Kr.
Ilpu wumcmapeHEMU BOABI IIPOLEHTHOE COJEP KAaHUEe COMU
B IIEPBOM COCYZe YBeAIMYUJIOCH B p Pas, & BO BTOPOM CO-
cyae — B q pas. Onpenenure HanboJbllee KOJUIECTBO HC-
napuBIieca BOABI M3 OOOUX COCYIOR BMeCTe, €eCJUd U3-
BECTHO, 4TO pg=9.

II é6apuanm

1.

Hwmerorca tpu crnasa. Ilepssiit crtas coxepaxutr 90% 30-
aora u 10% unaruebl, Bropoit — 30% cepebpa u 70%
IJIaTUHEL, TpeTu# — 1o 40% cepebpa m nuatuusr 1 20%
3ojiota. M3 HUX OOJYUYMJIU HOBLIH CIJIAB, COMEpPIKAIMH
20% mnnaruuei. Kakoe Hambosblliee M KaKkoe HauMeHbIIIee
IPOIIEHTHOE CcoJepiKanme cepebpa MoKeT OBITH B HOBOM
criare?

B ngBa cocyma HaaMTRI pasjuyHbBIE PACTBOPBI COJH, IIPHU-
yeM B HepBBIH cocyn HaauTo 200 Kr, a Bo BTOpoit — 50 Kr.
Hpu wmcmapenum BOABI NOPOIEHTHOE COJeP;KaHHe COJH
B IIePBOM COCYJAe YBeJIWYUJOChH B P pas, a BO BTODPOM
cocyfge — B ¢ pas. Oupenenure HaubOJbIlee KOJIUYECTBO
ucnapusineiics Boabl n3 o60UX COCYIOB BMeCTe, €CJIM M3-
BECTHO, 4TO pg=16.

IIl eapuanm

1.

Hwmerorca tpu cnnaBa. IlepBriii cnmaas copepsxur 30%
menu u 70% mnuHka, BTopoil — 40% ogosa n 60% wmenu,
Tperuit — 10% uwmnaxa, 20% oaosa u 70% meau. U3 uux
TOJIVYUJIN HOBBIH cILIaB, cojgepxxkainuii 50% megu. Kaxoe
HauboJblllee ¥ KaKoe HauMeHbIllee MPOLEeHTHOEe COoAepira-
HUEe 0JIOBA MOJKeT OBLITL B DTOM cCIJase?

B nBa cocyma HanuTh pasJMUHBIE DPACTBOPHl COJH, IIPHU-
YeM B IePBbIM cocya HaauTo 64 Kr, a Bo BTOpo — 16 Kr.
Ilpu wumcmapeHuu BOABI NPOIEHTHOE COJEPIKAHUE COJH
B TEPBOM COCYZ€e YBEJHUWUJIOCH B P DPas, a BO BTOPOM CO-
cyne — B g pas. Oupemenure HanboOJbiliee KOJIMUECTBO HC-
napuBieiica BOALI U3 oOOMX COCYIOB BMECTe, €CHU M3-
BECTHO, 4TO pg=9.
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1V eapuanm

1. Amerorca Tpu cnaaBa. IlepBriii cmaas cogepskut 10%
zosora, 40% cepebpa m 50% wmemu, BTOpOoit — 20%
cepebpa um 80% wmemm, tpermii — 20% 3zomora, 30%
cepebpa u 50% wmegu. W3 HEUX MOJAYyYHUIM HOBLIHA CILIAR,
comepskamuin 5% sosora. Kakoe mambosbiliee M KaKoe
HaMMeHbIllee IPOIEHTHOE colepKaHne cepebpa MOMKeT
6bITL B HOBOM cILiaBse?

2. B gBa cocyna HaiuWTHl pasaWUYHbLIEe PACTBOPHI COJIM, HPH-
YeM B IIEPBBIH cocyn HaauTo 81 Kr, a Bo BTOpoil — 36 Kr.
ITpu wmcmapeHum BOIBI IIPOIEHTHOE COJEPIKAHUE COJHU
B IEPBOM COCYJle YBEIHWYHJIOCH B p pa3, & BO BTOPOM CO-
cyne — B ¢ pasd. OnpenennTe HanboJabilee KOJIUIECTBO HC-
OmapuBINIedcsa BOJABI uW3 000OUX COCYJNOB BMECTe, eCcJIM u3-
BeCTHO, 4TO pq=16.

Uccneposanne pyHKUMU € NOMOLLLIO
C-22 NPoOu3BOAHON U NMOCTpoeHMe ee rpadpuka

I eapuanm

HccnenyiiTe QyHKIITHIO ¢ TIOMOINBIO IIPOU3BOAHON U ITOCTPOH-
Te ee rpaduk (1—3):

1.f(x)=%(x+2)(x—2)2. 2. f(x)=*—4

x? -
x2+1

2 _
8. /()= 134,

I1I sapuanm

HccnenyiiTe PyHKIIUIO ¢ IIOMOIILI0 HPOKU3BOAHOU M HMOCTPOM-

Te ee rpadpur (1—3):
Lf(x)=7 (x+2)(x-2). 2. f(x)=

x2-3
x2+1°

2_ -
8. fla)= £-2228,

III eapuanm

WccnenyiiTe PyHKIIUIO C TTOMOINBIO IPOM3BOAHON M IIOCTPOii-
Te ee rpaduxr (1—3):

1. f(x)=i(x+3)(x—3)2. 2. f(x)=

x2-6
2

x“+1

2 e
3.f(x)=%£.
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1V eéapuanm

HccnenyiiTe GyHKIUIO ¢ ITOMOIIbI0 NPON3BOAHOM U MOCTPOI-
Te ee rpadhur (1—3):

Lf(x)= 7 (x+8)(x-3). 2. f(x)=

x%2-5
x2+1

2 _
3. f(x)= x_:_sz_

C-23* PeweHue 30804 € NOMOLLBIO NMPOU3BOAHON

I sapuanm

1. CpasruTe unmcaa 2,7 u e>7,
2. OnpenennTre OPOMEKYTOK 3HAYEHUH X, AN KaKIOTO U3

. T
KOTOPBIX BEPHO PABEHCTBO arcsin2x+ arccos2x= o

3. HaiigyTe Bce 3HaueHUd IapamMeTpa d, IIPU KayKJIAOM Hu3
KOTOpBIX ypaBHenme x°—~3x2-9x+a=0 mmeer poBHO TpuU
KOpHA.

1l eapuanm

1. CpaBuure unciaa 2,8° u e>38,

2. Onpenenure TPOMEKYTOK 3ZHAUYEHMH X, OIS KaXIOTO U3
. X X T
KOTOPBLIX BEPHO PaBEHCTBO arcsin D) + arccos 5=
3. HafinuTe BCce sHAUEHUsA IapaMeTrpa ¢, OIPH KaMJIOM K3 KO-
TOPBIX ypaBHeHue x°+3x%-24x+a=0 mMeeT POBHO TpH
KOpHA.

III éapuanm

1. Cpasuure uncaa n'® u (V8)".
2. OnpegennTe NPOMEXYTOK 3HAYEHUR X, IJIA KaKAOTO U3

KOTOPBIX BepHO paBeHCTBO arctg 2x +arcetg2x= g .

3. Hafigure Bce 3HAYeHMA IapaMeTrpa d, IIpH KaMIOM K3 KO-
TOpEIX ypaBHeHume x%+3x°—-9x+a=0 uMeeTr eJIUHCTBEH-
HBI KOpEHB.

1V eapuanm

1. CpasenTre umena n¥'° u (V10)~.
2. OmpefilesinTe TPOMEKYTOK 3HAUEHUM X, AJS KaXAOro U3

KOTOPBIX BEPHO PABEHCTBO arctg 326— +arcctg g = %
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3. Halinure BCe 3HAUYEHMS IIapaMeTpa d, IPU KaMKAOM K3 KO-
TOpBiX ypaBHeHue x°—8x?-24x+a=0 uMeeT eJUHCTBEH-
HBIA KOPEHb.

Mepeoo6GpasHas.
C-24 HeonpepeneHHbi MHTErpan

I sapuanm

1. Joxaxxkure, uro QyHKIUA F (x) ectb mepBoobpasHas I
byurnuu f(x), ecau:

a) F(x)—?g—%+2x 13 u f(x)=x?—5x+2 (x<R);
0) F(x)——~1—2+5x+smx+2 u f(x)————+5+cosx (x=0).

2. Haiigure mepBoobpasuyo anas GyHKIuun f(x):
a) f(x)=sinx+cos 3x—2* (x€R);

6) f(x)=Vx—x* + (x>0).

3. Haiigute Ty nepBOOGpasﬁym nns dyuxnuu f(x), rpapux
KOTODPOH NPOXOJUT uUeped TOUKY A, ecim:

a) f(x)=4x, A(2; 17);  6) f(x)=V2sinx, A(%; 2).
4. Haiigure:
a) S\/Zx—3dx; 6) Scos3xdx.

II eapuanm

1. Hoxkaskure, uro GyHruuAa F(x) ecTb mepBoobpasHas A
dbyarnun f(x), ecau:

a) F(x)—{—%+4x+3 u f(x)=x2-5x2+4 (x€R);
6) F(x)_l 3x+cosx—11 u f(x)=— % +3-sinx (x#0).
X

2. Hatinute mepBooOpasuyno Aasa GyHKRIun f(x):
a) f(x)=sinx—cos2x+3* (xcR);
4

6) f(x)=x"—VF -1 (x>0).

3. Haligure Ty mepBoobpasHylo anasa dbyHrmum f(x), rpadux
KOTOPOI MPOXOAUT Uepes TOUKy A, eciu:

a) f(x)=3x2, A(2; 33);  6) f(x)=V2cosx, A(%; 3).
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4. Hasigure:

a) S\/3x—2 dx; 06) Scostdx.

IIl eapuanm

1.

Moraskure, uro (GyHKNua F(x) ecTh mepBoobpazHas AJs
dyuxnun f(x), ecuau:
a) F(x)_zi—T—m 11 u f(x)=2x%-3x—17 (x€R);

0) F(x)=;+3x-cosx+14 u f(x)=—?+3+sinx (x#0).

. Haiizure mepBoobpasuyio aasa pyuaxuum f(x):

a) f(x)=-sinx— + 5% <x¢£+nn, neZ);

cos?x 2

6) f(x):xz—@—% (x> 0).

. Hatinure Ty nmepsoobpasuyio niasa Gyaruun f(x), rpadbux

KOTOPO# HPOXORUT Uepe3 TOUKY A, ecau:

a) f(x)=4x3, A(3; 80); 6) f(x)=sin3x, A<§; —1>.

. Haiigure:

-8 .
a dx; 0 cos3x+sin22x)dx.
b= Al ’

IV eapuanm

1.

Hoxaxxurte, uto dynrnua F(x) ectb mepBooOpasHas nias
byHEKIIUN f(x), ecJIn:
a) F(x)—— = +—3— —-9x+15 u f(x)=3x>+4x%2-9 (x€R);

0) F(x)=F—5x—sinx—10 u f(x)=—F—5—cosx (x=0).

. Hafizure mepBoobOpasuyo aas dyHKuuu f(x):

a) f(x)=cosx— 12 —6* (x#nn, ncZ);
sSin® x

4
6) f(x)=\2x—x° +% (x>0).

. Hasigure Ty mepsoobpasuywo ansa ¢yaxnun f(x), rpadux

KOTOPOH MPOXOAUT Uepe3 TOUKY A, ecam:

a) f(x)=5xt, A(3; 127);  6) F(x)=cos2x, A(%; 3).
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4. Hatigure:
-10

a

) S Vbx—4

dx; 0) S(cos 2x -sin8x)dx.
HaxoxpeHue HeonpepeneHHnix
C-25% MHTErpasios ¢ NOMOLLbIO MOACTAHOBKM

I éapuanm
Hatinure (1—2):

1. a) S x§f4 dx; 6) S \/;42%5 dx; B) Ssm*”xcosxdx.

o —

2.2) {VO—x%dx;  6) {Vi—16x%dx; ) (tg3xdx.

II sapuanm
Haiigure (1—2):

1. a) S x22j55 dx; 6) S \/;;% dx; B) Scos“xsinxdx.

2.a) \V16—x%dx;  6) {VI—9x%dx; ) (ctg2xdx.

IIl eapuanm
Haigure (1—2):

1. —X _ dx; 6 ._2.J£_d; in6 dx.
a)S3x2+4 x )Sm x B) Ssm xcosxdx

2.28) \V25_x?dx; 6) {VI-86x%dx; ) (tg2xda.
IV sapuanm
Hatigure (1—2):

5x
1. dx; 6
a) 82x2+3 * ) S\x2+3

2.a) \V86—x2dx; 6) {VI-25x2dx; ) ctg3xdx.

FfeomeTpuyecKui CMbICH OonpefeneHHoro
C-26 MHTerpana

dx; B) Scos5xsinxdx.

I gapuanm

ITonb3yACh reOMEeTPUUECKUM CMBICJOM OIPEAEICHHOTO HMHTE-
rpasa, Beluucaure (1—2):

137



dx; ) {(x+2)dx.

R

1.a) {5dx; 6) §
1 8

3 2
2.a) {Vo—xtdx;  6) {|2]x|-2|dx.
3 0
3. [MonbaysAch TEOMETPUUIECKUM CMBICJIOM ONPeAeNeHHOTO WH-
7
TerpaJa, BBIUMCINUTE NPUOIUIKEHHO S (—-x2+8x—-T)dx.

1
II sapuanm

ITonbsysichk reoMeTPUYECKHM CMBICJIOM OIIPeeieHHOTO MHTe-
rpana, Beruucaure (1—2):
5 0 5

1.a) \4dx; 6) S%dx; B) S(x+3)dx.
8

1

LN e R/

0
2.2) {VI6—x2dx;  6) {|2]x|-4|dx.

4 -2
3. HO.HBBYHCI: TreoMeTPpHUYECKUM CMBICJIOM OIPDeneJIeHHOTO NH-
5

TerpaJja, BbIUMCJIUTE OPUOIMIKEHHO S (—x*+4x+5)dx.
1

IIl sapuanm

TTosb3yACh TEOMETPUYECKUM CMBICJIOM ONPEAEeIEHHOTO MHTe-
rpama, Beiumcaute (1—2):
7 0 4
1.a) Sde; 6) S %—xdx; B) S(—x+5)dx.
2 6 1
5 5
2.2) \V25-x2dx;  6) {[2]x-2|-4|dx.
-5 0

3. HOJII:BYHCB reoMeTpUuYeCKM CMBICJIOM ONPEeneIeHHOI'0O UH-
4

TerpaJia, BBIUMCIUTE TPUOIMKEHHO S (x*—4x+5)dx.
g

IV eéapuanm

Hons3ysAck reOMEeTPHUYECKUM CMEBICJIOM OIIPeZeJIEHHOTO WHTe-
rpaJsia, Beruucaurte (1—2):
8 0 5

1.a) $2dx; 6) § 2% ax; 8) {(~x+6)dx.

2 8 i
6 5

2.2) {V36—x2dx; 6) {|2x-2|-2|dx.
6 0
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3. HOJIbSy&ICB reoMeTpuiYeCKNM CMBICJIOM OIIpeIeJIEHHOI'O UH-
2

Terpajia, BHEIYHCJIUTE TIPUOIMIKEHHO S (x?-2x+3)dx.
0

C-27 ®opmyna HeiotoHa—JlenbHuLa

I sapuanm

1. Beruucaure ¢ momoinbio dopmyabl Hriorona—Jleit6buuia
OonpelesIeHHbIN WHTErpaJs:
5 n e

a) (x?+x+1)dx;  6) (sinxdx; ) §

2 0 1
2. Boluucsure ImIomaab QPUrypsl, OrpaHUUYEHHON JIUHUAMU:
a) y=4+x% y=2-x, x=—-1u x=1;
6) y=x%, y=1u x=2; B) y=9-x%2u y=3—x.

2dx
—

Il éapuanm

1. Beiuuncaure ¢ momomnisioo Gopmyasl HbioToma—Jleiibuniia
olpelesIeHHLIN MHTerpaJ:

’ 2
a) S(xz—x+ 1 dx; 0) S cosxdx; B)
3

¢ 3d
Vo

2

2. Boiuucsaure mwiaomagb QUrypsl, OrpaHUYEHHON JTUHUAMM:
a) y=4-x%, y=x+5, x=-1u x=1;
6) y=x%, y=8 m x=1; B) y=x?+1u y=7-x.

I11 sapuanm

1. Buiumcaure ¢ momoibio Gopmyanl Hrioroma—JleiiGHuna
OoIIpeeJIeHHLIII HHTErpaJ:
3 e

a) S(x2+x+3)dx; 6) Scosxdx; B) Sﬂ
-1 0 ) 2%

2. BrrumcanTe miaoimags (hUTypsl, OTPAHUUEHHON JUHUAMUN:
a) y=5-x* m y=x+3; 6) y=—x2-4x+5 u y=>5;
B) y=2x*—4x+2 u y=2-x.

1V eapuanm

1. Beiuncaure ¢ momomibio dopmyasl Hproroma—JlerGHUIIA
onpenesieHHBIN WHTETrpaJ:
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4 m

a) S(x2«x+4)dx; 0) Ssinxdx; B) S
1

-1 -7

gl

2. Beruucaure miaomans GUIypsl, OrpaHUYeHHON JUHUAMM:
a) y=x*+1m y=38-x; 6) y=x>—4x+6 u y=6;
B) y=2x+4x+2 u y=x+2.
C-28 CeBoiicTBa onpeneneHHOro uMHTerpana
I eapuanm

Beruucaute (1—2):

2 3 2 n

1. a) Sx3dx+gx3dx; 6) Scosxdx+$cosxdx.
1 2 0 2

2. a) Ss’mgxcos8xdx—Ssin8xcos9xdx;
0 0
4 4

6) §(x*+1g x)dx— (2% +1g x) dx.

2 2

3. Beruucaure miaomans GUrypbi, OrpAHNYEHHON JUHUAMMU:
a) y=x2-2x-2m y=x-2; 0) y=x*-38x2 u y=x?—-4x.

Il sapuanm

Brruucaure (1—2):
2 3 3 T

1.a) Sx2dx+8x2dx; 0) Ssinxdx—kSsinxdx.
1 2 -7 3

7 3

W

T

2
2.a) Ycos8xcosTxdx+ S sin 8xsin Tx dx;

3

6) {@x?+1gx)dx - {(3x+1gx)dx.

1

2
T
3
1

3. Beiuucaure miroimaak GUIypsl, OrpAaHHYEHHOH JIUHHAMUE:

a) y=x>+2x-2u y=—x-2; 0) y=x*+7x*u y=x2-9x.

IIT eapuanm

Beruucaure (1-—2):
v3 2 3 n

1. a) Sx5dx+8x5dx; 6) ScosxderScosxdx.

1 V3 0 3
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1] 0
2. a) S sin8xcos Txdx — S sin Txcos8x dx;

-1 —n
3

6) §(x*—1g8x)dx~(x+1g8x)dx.
1 1

3. Beiuncanre miomans GuUrypsl, OrpaHUYeHHON JUHUAMMT:
a) y=—x*-4x u y=ux; 6) y=x%-4x% u y=2x2-9x.

1V eapuanm

Boruucanre (1—2):

1.2) stdx+gx3dx; 0) Ssinxdx+Ss'1nxdx.
0 1

1 V5

cos9xcos8xdx +

ot ol

N
]
N

sin9xsin8x dx;

4

6) $(2x2+1g9x)dx - (8x +1g9x) dx.
1

] -1 L L]

3. Boiuncaure mioinagb GUIYPHl, OTPAHUYEHHON JTMHUAMU:
a) y=—x2+4x u y=-—x; 0) y=x2+5x% u y=x?-4x.

PaeHocunbHblie npeo6pasosanus
C-29 YPOBHEHMIA

I sapuanm

Pemure ypasaenue (1—6):

LVO-®—8-x. 2. (5x—T)=(3x+11)°.

3. 75x2-9 _ 73x+5 4, i/sinx+4”—1=§/sinx+2"“+7
5.4**3=11~, 6. (sin2x+ 61115 =(sin x + 6= +1)15,

II eapuanm

Pemure ypasuenme (1—6):

LYV +9=8+x. 2. (6x—5)"=(4x+13)".

3. 645 = g5x+1, 4. \/cosx+9x—2=\/cosx—3x+1+16
5. 3¥T2="7*, 6. (sin2x+ 7*"2)18 = (cos x + T*+2)13,
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III sapuanm

Pemure ypasuenue (1—6):

1.Ve?—bx—a=l-x. 2. (Tx+5)"=(5x—T)L.

3. 5Ot-r = fr 12, 4. V51 4~ 20="5 2777 1 12.
5. 5% 1=2%, 6. (cos2x+4*T) = (cos? x —sin x + 4*+ 311,

1V eapuanm

Pemure ypasuenue (1—6):

3 ——m——
1. Va2 +6x+x3=1+4x. 2. (5x+6)15=(3x—8)5.
9 11 11
3. 458 -x = g4r+10, 4. V47 +9*-40= V47 +3*711 14,
B, 7T~ 1=4x~, 6. (cos2x + 5% %) =(cos?x +sin x + 5*~8)°,

PaeHocHnbHBbIE Npeo6pasoBaHUg
C-30 HepaBeHCTB

I sapuanm

PemmuTe mepaBeHcTBO (1—4):

3
1. Va?—8x24+2x+8<1+x.

2. (x—-3)"'>(x2—4x+3)1.
_8_’_ 2-x i 3x-2 cos2x sin2x+0,5
3.<5> <<5) . 4. 3 >3 .
II éapuanm
Pemnure mepaBemctBo (1-—4):
3
1. Va? - 8x2+5x+5>1+x. 2. (x+3)?<(x2-5x+11)°.
3.<_3‘>3—x><§>2x—3 4 4cos2x<4sm2x~0,5
1 1 . . .
IIT sapuanm
Pemure mepasencTBo (1—4):
3
1. Va3 —2x2+6x+3<1+x. 2. (2x-1)">(x2-6x+11)".
3 (é>5fx<(§>4x—5 4 60052x>60052x+smx
16 5 . . .

1V eapuanm

Pemure mepaBeHcTBo, (1—4):
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3
1. Vx*—2x%+4x+5>1+x. 2. (2x+1)°<(x2—Tx+15)5.

3. (%)4*x><g>5x—2. 4. 5c052x<5coszx—smx.
C-31 YpaBHEeHUA-CNenCTBUS

I e6apuanm

Pemure ypaBuenme (1—5):

1.Vx+3=x+1. 2. Va2 5x=\2x?_4x_6.
3.|sinx|=sinxcosx. 4. lg(x*—x2-6)=lg(x*+4x—11).

6
5. x2+x+f§/x—1= Vx—1+12,

II eapuanm

Pemmnre ypaBuenme (1—5):

6 6
1. Vx—2=x-4. 2. Vx?—4x=V2x>—5x-6.
3.|cosx|=s8inxcos x. 4. lg(xt-x?2-3)=1g(x*+8x~-T).

5. xz—x+§/x—2=({/x—2+20.

I1II eapuanm

Pemure ypaBuenue (1—5):

1.V2x+5=5-x. 2. %/x2+2x=5{/2x2—x—4.

3. |sin x|=-sin x cos x. 4. lg(x*+x%2-22)=1g(x*—2x-14).
5. x?-3x+1g(x+1)=1g(x+1)+10.

1V eapuanm

Pemure ypasuenue (1—5):

10 10
1.V2x+3=6-x. 2. Vxr-2x= \2x2+x-4.
3.|cosx|=-sinxcosx. 4. lg(x*+x2-21)=1g(x*—6x-5).

5. x2+3x+1g(x+2)=1g(x+2)+18.

C-32 YpaBHeHus-cneAcTBUS (NpoponxeHue)

I sapuanm

Pemure ypasuenne (1—6):

2_ x
1, X-x_ 2 2. 398Gt _y2 4 9y 96,
x—2 x—2
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o _2tgx ~\/3 cos x. 4. logz(x+5)=2logg(x—-1).
1+tg?x

5. log, (x* +8) =log, (x + 2) + 2log, (4 — x).
6.V2x+3+Vx+5=\6x+17.

7. 0na xaXgoro sHaUYeHUsdA IIapaMeTpa a pelluTe ypaBHEHUe
a—3
ax+2

Il eapuanm

Pemwure ypasuenme (1—6):
X%+ x 2 log (x  5)
. = 2. 373 =
x+2 x+2

3. 2ti~\/7cosx 4. logs (xx +3)=2log; (x - 3).
1+tg?x

5.log,(2x*-9)=1log,;(2x+3) + 21log, (3 — x).

6.V2x+6+Vx+2=V6x+7.

7. lna KaxXJoro sSHAUYEHUS HapaMeTpa a DeIlnTe ypaBHEHHE
a—-4
ax+3

x?—x—-19.

III éapuanm

Pemure ypasHenue (1—86):

2 _ oz (5
1. ’;:13=;% 2. 2°F20°9_ sz 1424 35,

3. 1-telx V8 o cin’x. 4. log, (2x+ 5)=2logs (x - 5).
1+tg2x 2

5. log; (Tx +32)=1log; (x + 2) + 2log, (x — 4).

6.V2x+8+Vx+3=V6x+13.

7. Ina KaXgoro 3HAUYEHWA ITapaMeTpa @ pelInuTe ypaBHEHUe
a-5
ax+4

1V eapuanm

Pemure ypaBueHue (1--6):

2
1. £o2 82 2. 2009 _ x2_ 14442,
2
3 i—;_—%gz—x=l/~2_2—cosx—sin2x. 4. log;(2x+ 7)=2log; (x —4).
g°x



5. log,; (27 —4x)=1log{; 2x+3)+ 2log;; (x~ 3).
6.V2x+7+Vx+4=/6x+18.

7. 0na xakaoro 3HaYeHUs IIapaMeTpa ¢ PeilnTe ypPaBHeHNe
a-5 _
ax+6

PeweHue ypaBHeHMH € NOMOLLbIO
C-33 cucrem

I gapuanm

Pemure ypaBuenue (1—>5):

1.V2x=1-x. 2. V8—-10cosx =2sin x.
3. ?/2x2—2=6V4x——1. 4. lgsin2x=1gcosx.

5. x2+x+lgsinx=1+1gsinx.

Il eapuanm

Pemure ypasnenue (1—5):

1.V2x+2=1-x. 2. 8+ 10 cosx = 2sin x.
3.V2x2-1-16x—4. 4. lgsin2x—lgsinx.

5. x2-x+1lgcosx=1-+1gcosx.

Il sapuanm

Pemute ypasuenue (1—5):

1.V2x—-2=2-x. 2. V8—-10sinx =~ 2cos x.
10 10

3. Vax?-1= V-8x-2. 4. lgcos2x=Igcosx.

5.x2-3x+1gcosx=1gcosx-—1.

IV sapuanm

Pemure ypaBuenue (1—5):

1.V6-2x=2—x. 2. V8+10sinx=—2cos x.
8 8

3. V4x2-3 =72 -4x. 4. 1g cos 2x =1g (- cos x).

5. x2-5x+lgsinx=Ilgsinx-5.
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PeweHne ypasHeHMHA € MOMOLULIO
C-34 cuctem (NpPopoIHKEHME)

I sapuanm

Pemure ypaBHenune (1—5):

1.log;(x—1)-V—x2+2x+3=0. 2. (x2-5x+4)-VYsinx=0.

g, _x*-5 _  1-bx 4 cosx _ _q
“cosnx+1 cosmx+1l’ RV gy S

s 648 )

6. [Ina xa>KJoro 3HaYeHUA IIapaMeTpa a pelluTe ypaBHeHUe
Va2 -Tx+a=x-3.

Il sapuanm

Pemure ypasuenue (1—5):

1.logs(1-x)-V-x2+x+6=0. 2. (x2-2x-3)-VYsinx=0.

x?-4x __ 6+«x 4 cos X —0
" cosmx—1 cosmx-1" CVix—xt2
2_2 x+4
5.1 (x ):1 (——)
& x+1 8 x+1

6. Ina xakaAOro 3HAUEeHUA IapaMeTpa a peliuTe ypaBHeHUe

Vx2+5x—a=x+3.

III éapuanm

Pemmure ypaBuenue (1—5):

1.logs(x—-2)-V-x2+4x+5=0. 2. (x2-x—-2)-Veosx=0.

2 _ .
3. 2x +x .2 2x ) 4. sinx -0.
sinmx—1 sinnmx—1 Vexltx+12
2_3 3x+1
5.1 (" ):1 ( )
g x+2 g x+2
6. Ins1 KaxI0ro 3HAYEHHUS MapaMeTpa a pelnuTe ypaBHeHHE
Vx2—-8x+3a=x—1.

IV gapuanm

Pemure ypasuenue (1—5):
1.logs(2~x)-V—x2+2x+8=0. 2. (x2+x—-2)-Veosx=0.

146



2 .
2x“*+x _  2+44x 4 sinx —0.

3. = = — . .
sintx+1 sinwx+1 Vex2—x+12

s.16( 52 )t 155

6. Jns Ka'KIOro 3HaUYeHUWA MapaMeTpa a PelInTe yPaBHEHUe

Vxl+bx—4a=x+1.

C-35* YpaeHenus eupa f(a(x))=Ff(p(x))

I eapuanm

Peminte ypaBHenue (1—5):

1. arcsin (x?—35,5)=arcsin (x - 5,5).

2. logs(x2—8)+ 7" "3 =log,(9x + T) + 79+7,

3. arcctg (8x%—Tx)=arcctg (x + 3).

4. —VZZ_B0x +(0,3) 5% _ Y402~ 08 +(0,3)%= 98,

5. Vx+Vx+1+Vaetr2=V2x—3+V2x-2+V2x—1.

II éapuanm

PemuTe yparHenme (1—5):

1. arccos(x?—24,5)=arccos(x —4,5).

2. log;(x2—-5)+6** 5=log,(5—9x)+ 659,
3. arctg (8x2+9x)=arctg (x + 3).

4. —5\/x2—48x +(0,4)x2 48x — _ 5\/50x+ 99 + (0,4)50x+99.

5. Vx+Vx—1+Vx—2=V2x-3+V2x—-4+V2x—5.

IIT eapuanm

Pemiure ypaBuenue (1—5):
1. arcsin(x?2—x—5,5)=arcsin(x + 2,5).

dog(x2—4)+Vx?—4=1og,(8x+6)+V3x+6.
. arcctg (2x% - 2x) = arcetg (x + 2).

(L NV \]

Vaer 14V +2+ Vo +3=13x—-7+V3x—-6+V3x—5.

.= {/x2 —50x +(0,5)**50x —_ 7/—49.96 1100 + (0,5)19x+100,
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1V eapuanm

Pemure ypaBuenue (1—5):
1. arccos(x?+3x-3,5)=arccos (x+4,5).

2. logs (x2—16)+Vx2— 16 = logs (x — 4) +Vx — 4.
3. arctg (2x? + 4x) =arctg (x + 2).

4. — V2T 48x +(0,6)" -4 — _ Y522 — 99 + (0,672,
5 Vx+4+Vx+3+Vx+2=V3x-1+V3x-2+V3x-3.

C-36 PeweHne HEPABEHCTB €C MOMOLLbIO CUCTEM

I eapuanm

PemuTe HepaBeHcTBO (1—5):

1.V2x+ 3 < x. 2. V8x—2>2x-1.

3. Vx?—3<Vx+3. 4. log,(x*— x+10)>log, (x* + 5x%— 6x).
5.x*—6x+Vsinx <2x—12+Vsinx.

Il éapuanm

PemuTe mepaBencTso (1—5):

1.V3x—-2<x. 2. V3x+4>2x+3.
6 6
3. Vx2-2<V4-—x. 4. logs(x®— x+24)>log, (x® + 4x%— 5x).

5. x2+x+Veosx<3x+3+Veosx.

IIl éapuanm

Pemure HepasencTso (1—>5):

1. Vox—1<x+1. 2. V3x+3>2x-1.
3. V16 - x2< V10— x.

4. logg o (x®— x+12)<logg , (x®+ 2x%— 3x).
5. x2—4x+\—sinx < 2x—5+V—sinx.

IV eapuanm

PemnuTe mepaBeHcTso (1—5):

1.V2x+6<x-1. 2. V2x+5>2x—1.
8

3. V16 -2 <\V2x 1 13.

4. logy s (x®— Tx+18) <log, 3 (x® + 3x? — 4x).

5.x2-2x+V-cosx<x+4+V-cosx.
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PeuwieHune HEpPABEHCTB C MOMOLLbIO CUCTEM
C-37 (npoponxxeHue)

I sapuanm

Pemure mepaBeHcTBO (1—4):!

1. (x - 3)log, (x* —6x + 9) <. 2. 28X >y,
x*—2x

6
3. (V47x? + 2- 4627 + 38)log, s 3x>0. 4. V2—x<\Vxt2x.

5. Ina xa'kKooro sHAYEHHA IIapaMerpa d PelInTe HepaBeHCTBO
\/5—2x<\/x-a.

II é6apuanm

PemmuTe HepaBeHcTBO (1—4):

1. (x—4)log,(x2 —8x +16)>0. 2. —£X <o,
x*—-3x+2
4
3. (V26x7+1-\2527+17)1g £ <o. 4. V3—x<\Wx+x.

5. [lna Ka)XJI0oro SHAUEHUA IIapaMeTpa d PelllliTe HepPaBeHCTBO
\/5 - < \/Zx —-a.

IIT sapuanm

Pemmute HepaBercTBO (1—4):

1. (x®-36)log, , (x*—12x+36)<0. 2. BX -
’ x°+3x

8 —=
3.(/56x7+3-\55x7+ 12)Ig T <0. 4. Vit 2<\V—x-2x.

5. 11 KaKAOoro 3HAUeHHS HapaMerpa ¢ PellnTe HePaBeHCTBO
v7—2x<\/x—a.

1V eapuanm

Pemure HepaBencTBo (1—4):

1. (x?— 25)log, s (x>~ 10x + 25)> 0. 2. Sj%w.
X" —oX

6
3. (V38x2+1-\37x° 1 26)logy . 2x>0. 4. Yx+3<VV x—x.

5. [l xaskaoro sHaYeHUA IapaMeTpa ¢ PelInuTe HepaBeHCTBO
\/7 —x< \/2x —-a.
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C-38* Hepasencrea supa f(a(x))>f(B(x))

I sapuanm

Peuinte mepaBenctBo (1—4):

3x—-1 x—1
>
5 arccos 5

2.V2x+5+V2x+6<Vx+8+Vx+09.
3 38—
3. Vx+1+log,(x+1)>V5—-x+logy,(5—x).

4. (3)3""7—5\/3x—7>(2 )2“1-5\/2“1.

3 3

1. arccos

Il sapuanm

Peminre mepaBenctBo (1—4):

3x-2 x+1
4

1. arcsin > arcsin IR

2.V3x+ 7+V8x+6<V2x+14+V2x+13.
3. logo s (x + 2)— Vx + 2 > log, »(3x) - V3.
4. 52x‘5+3\/2x— 5> Hextt +3V4x+ 1.

IIT eapuanm

Pemmure HepaseHcTBO (1—4):

4x—1 2x+1
> a2 T,
3 arccos 3

2.V5x+9+V10x+18<V4x + 13 +V8x + 26.
3. V45 +1og, (x+5)> VT —x +logs (7~ x).

4. (3) Ve 1=(2)" Vaxr .

1. arccos

4

1V eapuanm

Pemiute HepaBeHcTRO (1—4):

2x-3 4x+1

1. arcsin > aresin B

2.V38x+5+V9x+15 <V@x+6+vm.
3. log, ;4x — 5\/4—1;> log, (5 —x)— m

4.6% 1+ V3x+ 1>6%3+5x-3.
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PaBHOCMNBLHOCTD YPUBHEHUI

C-39

I sapuanm

Pemure ypaHeHue (1—6):

1.Vx=V3x-2.

cos?2x  sin?2x+1

' V1 -sin?x - V1—sin?x '

5. 7log7(x—1)=x3_2x2— Tx—1.

Il égapuanm

Pemure ypasuenue (1—6):

1.vVx =V3—2x.

3 cos?2x sin?2x+1

' V1-—cos?x a V1-cos?x

5. 699652 _ 43_5x24 5x— 2.

IIl éapuanm

Pemure ypasaenue (1—6):

1.Vx=Y4x-38.

cos’4x _ sin®4x+1

sin2x sin2x

5' 510g5(x-2)=x3 . 6x2+ Ox — 2-

IV sapuanm

Pemmre ypasuenme (1—6):

1.Vx—Va-3x.

cos’4x  sin?4x+1

cos2x cos2x

5,470 Vx5 _6x2+6x—1.

* 4

HG MHOXecCcTBax

. 1—sinx=t1+\/§cosxl.

1 2 6 2

L2 6 2.4,

xt X% x? x+ 0
o2

CAlotetr  Gnoxo1.
1+tg?x

. 1+sinx:|1~\/§cosx|.

1,383,438 10.
x x3 x? x
2
. 1—‘-JL—“E—;‘C=—sin:2:)c—1.
1+tg%x

. 1+cosx=|1—V§sinxl.

1 2 6 2
1,2 6,2 1 0.
pord e x2+x+ 0

. _2tgx =—cos?x.
1+tg?x

. 1—cosx=ll+\/§sinx|.

1 3 4 3
=2+ = -2 4+1=0.
i x3+x2 x+ 0
. M=coszx.
1+tg%x
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PaBHOCMNIBHOCTL YPUBHEHUH
C-40* HO MHOXEeCTBaX (NpopaoMmKeHue)

I eapuanm

Pemnure ypasuenue (1—3):
1.log,(9x%2+13)=log, (x*—4x®+4x2+13).

2. 1g (x - 2)+5\/" 2 \/ 9 ilg(x-2).
Viz-3)(x-2)

3.V2x+6+Vx+2=V6x+9.

4. HaiinuTe Bce KOPHU ypaBHeHUs Sin 2x — \/§(cos x—sinx)=1,

T T
OpUHALJeKAIINEe TTPOMEXYTKY (_5; E)'
5. 1A xakooro 3HaUYeHUS IlapaMeTpa @ PelInTe ypaBHeHme
ax X

x-3 x-2 x2_5x+6

II 6apuanm

Pemure ypasuenue (1—3):
1.log, (9x%2+11)=log, (x*—8x%+16x?+11).

2. 1g(x—5)+41/ % 7 +1g(x—5).
B9+ 4\ T20 I = g D)

3.V2x+8+Vx+2=V6x+13.

4. Haligure Bce KOPHU ypaBHeHHUA Sin 2x + \/—2—(cos x—sinx)=1,
OpUHAMJIeKAIIUue IPOMEXKYTKY (—m; 7).
5. s KamOaOro 3HAUEHUS HapaMeTpa 4 pelinTe ypaBHeHHe
ax  x
x+38 x+1 x2+4x+3°

IIl eapuanm

Pemure ypasuenue (1—3):
1. log, (42 + 3) =log, (x* - 6% + 9x? 4 3).

2. 1g(x— 4)+4\/x 2 \/ 1 e e .
(x 5)(x-3)
3.V2x+T+Vx+3=V6x+17.
4, Hajignre Bce KOPHM ypaBHeHHUA Sin 2x—\/§cosx+sinx= @,
npuHaLIeKaAlEe IPOMEXKYTKY (~%; %)
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5. Ina xaXIoTo 3HAUEHUS IIapaMeTpa a peliuTe yPaBHEHHe
ax x 6

2x+l T x+2 2x2+5x+2°

1V eéapuanm

Pemure ypaBnenue (1—3):
1.log,(16x2+17)=1log, (x*—10x3+ 25x24+17).

2.1 2 5\/x 3 \/ 2 +lg(x—2).
g(x—-2)+ Ny +1g(x—-2)
3.V2x+2+Vx+4=\6x+7.

4. HaiimuTe BCe KOpHU ypaBHeHHA sin2x -+ \/gcos x—sinx=

_V3
2

5. [lia Ka*KOOro 3HAYEHWA IIapaMeTpa a pPelluTe ypaBHEHHe

, IPUHaAJIeXAIe TPOMEXKYTKY (—1; 7).

ax X 2

x-8 x—-1 x%2—-4x+3°

PaBHOCMIBHOCTD HEPABEHCTB HA
C-41 MHOXeCcTBaxX

I eapuanm

Pemnre mepaBencteo (1—6):
4 3
1. Vx<\V6-x. 2. Vx+1>1V3x—1.

g & _ 9x-18 2sinx -1

. . >
1—sin% 1-sin ™% V2rx—x2 V2+x—x?
2

5. log§x<1 2 6. \2tg xctgx <2sin x.

0g.3"

Il apuanm

Pemnre mepaBerctro (1—6):

4 3
1. Vx <V6+x. 2. V8x+1>V7x+1.
2 8x—12 2cosx 1
3. X < ) . >
1—003% 1—cos% Va—x—x2 V2- x—x2
5.log?x < 2 . 6. V2tgxctgx<2cosx.
log.4
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IIl sapuanm

Pemure mepaseuctso (1—~6):

4 3
1. Vx<V15-2x. 2. V3x+1>V13x—-1.
g, X 9x=20 0 2onx 1
1+s1n—”2i 1 +sin ™ \/—x2+7x~10 \/~x2+7x—10
b
5.loglx> : g3 5 6. ~V2tgxctg x> 2sin x.
o X

IV sapuanm

Peninrte #epasenctso (1—6):

4 3
1. Vx<\V15+2x. 2. Vax+1>V18x+1.
3. x2 - O9x~14 ] 4. 2cosx < -1 .
1+cosffzf ljucoslt«zJ£ V-x?+6x-8 \V-x2+6x-8
5.log?x> . 6. ~V2tgxctg x> 2cosx.
log. 4
POBHOC"ﬂbHOCTb HEepaQBeHCTB HO
C-42* MHOXXecTBaxX (npoponxeHue)

I sapuanm

Peminre mepaBencrso (1—2):
1.log.(3x+1)>log, (x +2).
2. log, (x +2)+log, (x+3) + V9 —x2<1+V9 —x2,

3. Haitgure BCce pemenuss HepaBeHcTBa |x2—8x+8|<2x-—3,
YAOBJIETBOPAIOIHE YVEIOBUIO X< 6.

4. TTpu KaKI0M 3HAUEHUMN [IapaMeTpa a PelIuTe HePABEHCTBO
log,(4—-x)<2log, (x—2).

Il sapuanm

Pemnre mepasencrro (1—2):
1. log,(8x + 2)<log, (x+3).
2. logg(x+3)+1logg(x+4)+V4—x?<1+V4—~x2.

3. HaiizuTe BCe pelleHus HepaBeHCTRa |x2- 8%+ 3|<2x -3,
VIOBJIIETBOPAIONINE YCIOBUWO X< 7,
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4. [Ipm xakJ0oM 3HAYEHUU II- pavMeTpa @ PEIInTe HePABEHCTBO
log, (6 - x)<2log,(x—4).

IIT éapuaum

Pemure mepasernctso (1—2):
1.log,. (4x+ 1) >log,.(x+3).

2. log,(x+4)+log, (x +5)+ V49 —4x2<1+149—4x2.

3. Hatifure Bce pelenus HepaBeHcTa |[x%—6x+1|<2x-1,
YAOBAETBOPAIONINE VCIOBUIO X< 5.

4. IIpy xa'KA0M 3HAUYEHWU IapaMeTpa d PeliuTe HepaBeHCTBO
log,(4+x)<2log,(2~-x).

1V sapuanm

Pemnte mepasencrso (1—2):
1.log, (4x—-1)<log, (x+1).
2. log;(x+3)+log; (x—1)+V9 —4x2 <1 +V9 - 4x2.

3. HalizuTe Bce pemeHusa HepaBeHcTBa |x?2—-6x—~4|<2x-—1,
YIOBJIETBOPAIOIINE YCIOBUAK X < 6.

4. ITpu xaxzoM 3HAUEHUM IapaMeTpa d pPellIrTe HePaBeHCTBO
log,(2+ x)<2log, (4 —-x).

C-43 YpaBHEeHUs M HEPABEHCTBA C MOAYNSAMH
I 6apuanm

1. Pemnure ypasHeHue |x+ 2|+|x-3|=7.

2. Pemure HepaBeHcTBO |x—1|+|2x—-6]<35.

3. Pemure ypasuenue |x%—1|+|x2—-4]|=x+10.

4. Pemure mepaBeHCTBO [x%2—-5x—1|>|x2+x—5].

5. Peurure ypaBuenue |x2—-3,bx—2|+[x%24+3,bx—2]=2x2-4

Il sapuanm

1. Pemure ypassenue |x+3|+{x~-2|="7.

2. Pemure HepaBeHcTBO |Xx—2|+]2x-8|< 7.

3. Pemure ypasuenue |x2—-1|+|x?-9|=x+18.

4. Perunre mepaBeHcTBO |x2—-Tx—3|>|x2+x—-5].

5. Pemunre ypasHeHme |x2—-2,5x—6|+|x%+2,5x-6|=2x?-12.
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IIl sapuanm

1. Pemure ypaBaenue |x—4|+]x+3|=9.

2. Pemure HepaBeHCTBO |x+1|+|2x—2]<4.

3. Pemiute ypasHenue |x?—4}|+]x%2-16|=2x + 20.

4. Pemiute HepaBeHCTBO |x%2—6x—2|>|x%24+ 2x~4].

5. Perinre ypasuernne | x2—0,5x—14|+|x24+0,5x —14|=2x2-28.

IV eapuanm

1. Pemnre ypasHenme |x—3|4+|x+4|=9.

2. Pemure HepaBeHCTBO |[x+ 3|+|2x+2|< 3.

3. Pemure ypaBHeHue |x2—9|+|x2—-16|=2x+15.

4. PemnnTte HepaBeHCTBO |x2—8x—5|>|x?+2x~8].

5. Pemure ypasuenne |x%2—1,5x—-10|+|x?+ 1,5x—10|=2x2-20.

C-44* YpaBHeHuns Buga ¢ (o (x))=x

I sapuanm

Pemnte ypaBHenue (1—4):

1. V2+V2+x==x. 2. V3V3x—-2-2=x.

3.3(3x3+2)—x—2. 4. 5\bx—4d—x3—4.

II sapuanm

Pemure ypaBHeHUe (1~—4):.

1. V3+2V3+2x=x. 2. V2V2x-1-1=x.

3.4(4x%+3)—x—3. 4. 616x-b—x3—5.

IIl éapuanm

Pemure ypasuenue (1—4):

1. VVx+6+6=x. 2. V4V4x-3 -3 ==x.

3. 5(5x%+4) —x—4. 4. 8\Bx—T—x3—T.

IV eapuanm

Pentnre yparaernue (1—4):
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1. VWx+12+12 =x. 2. VHVbx—-4-4=x.
3.6(6x%+5) =x~5. 4. 9Y9x_8—x—8

MeTtoa uHTEpBANOB ANS HenpepbIBHbIX
C-45 byHKUM#A

I 6apuanm

Pemure mepaBercTBo (1—4):

1 (x?—5x+4)(x*+4x+5) -0 g (¥?-6x+9)(2*-16) . o
(x%+6x+5) V36 — x2 logs(x—-1)
o Vo= xZ

3.3 1. (x—5).log;(18—x)<0. 4. > J(szx 2) >o.

Il eapuanm

PemmuTe HepaBeHcTBO (1—4):

1. (x*+5x +4) (x* +6x+10)>0' 2. (x*—4x+4)(9-3) <0.
(x2+ 4x—5)\/49 22 logs (x+1)
V25— x2 —
3.4 9. (x+5)-log,(16 —x)>0. : =9 <o.

x+2
IIl é6apuanm

Pemure mepaBencTso (1—4):
1. (x*—38x+2)(x2+8x+19) <0. 2. (x%-8x+16)(2*-8) >0.
(x%+ Tx +6) V64 — x2 logs (x+2)

V86 — x2
3.5 1. (x—2)-logs (11 —x)<0. 4. -

(x?2-2x - 15)<0
x+3

1V eapuanm

Pemure HepaBencTBO (1—4):

| (P+20-8) (P 412x439) o, (-102+25)(100-10°) _
(x2—3x~10) V81 —x2 logs(x—1)
V16— x2 _

3. 6% . (x+5)-logs(19—x)>0. 4. 5 x(xsx 6 >o.

MUcnonb3oBaHme cBOWUCTB PYHKLUMN
C-46* npyu peweHun ypaBHEHUW U HEpPUBEHCTB

I eapuanm
1. Pemure ypaBHeHme Vx2—1+ 7'272% Jog, (4 —x)=x.

157



2. Pemnte HepaBeHCTBO 3V 2¢%+16x+8_\/x2_ 3y 4> x,
Pemure ypaBHenne (3—6):
8. Va?+ 10x — 11+|log, s (x2— 2x+ 2)|=0.
4. V2x-5=5-\5x+1.
9

5.log,(x-3)=4-Vx+4. 6. |x|+m=6sin%.

Il apuanm
1. Pemure ypasmerme Vx?—1—8"3-3%% log, (3 +x)=x.

2. PemmuTe HepaBeHCTBO \x2— 2x— 3 + 5V 2% +4x+6 -y

Pemnre ypaBHenune (3—6):

3. VxZ—11x— 12+]|log , (x*+ 2x + 2)|=0.
3 -—

4. V2x+4—4-Vx+2.

5.log;(x—2)=2—\Vx+4. 6. 4lxl+ﬁ=4sin%.

II1 éapuanm

1. Pemmure ypaBHenue e'* 9 4 6Y18-2:% 1og. (6 + x) = x.

2. PemruTe HepaBeHcTBo 2V 2 -6x+8_1\/x2 1 3¢ 4 > x,
Pemnre ypaBHenue (3—6):
3. sin? nx+1n2(x2—4x+5)+m =0.
4.Vx14=6-\3x+4.

4

5.log,;(x—4)=V3x—-2-5. 6. 9|x|+m=12003<2—;—nx).

1V eapuanm
1. Pemure ypaBzenue 7116~ —6Y2x*-32.]og, (36 + x) = x.
2. PemtuTe HepaBeHCTBO Vx?—4x—5 + 6V 2x7+8:+10 4

PemuTe ypaBHenue (3—6):

3. cos? %+1g2(x2+6x+ 10)+Vx2—6x—27=0.

4.Vx+8=5-V2x—1.

5.10g, ; (x—3)=\2x+ 2-6. 6. 16|x|+—|§—1=24cos(3f +nx).
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PaccyxpgeHus ¢ YUCNOBbIMU 3HAYEHUSMMU
C-47* npyv peweHUM YPaBHEHUW U HEepPUaBEHCTB

I e6apuanm

1. Pemiure ypaBHeHMe sinb6xcosdx=-1.
2. Peminte HepaBeHCTBO 3cos4x—11sin3x>14.

1 6
— <
3. PemuTe HepaBeHCTRO |x|+  STxo1+3

4. Pemmure ypaBuenme log;|x[+log,, 8=2cos2nx.

Il eapuanm

1. Pemiure ypaBuenue sin3xcos6x=1.
2. PemuTe HepaBeHCTBO Hcos4x+ 13sin2x<—-18.

lol, 2 o 10
3. Pemure HepaBeHCTBO + 2 S @27 +5"
4. Pemmute ypasHenue log,|x|+log, 4=2sin % .

III éapuanm

1. Pemure ypaBuenue sin3xcos6x=-—1.

2. Pemiute HepaBeHCTBO 7cosb6x—3sin3x<—-10.
8

3. Pemute HepaBeHCTBO | x|+ |1| Sieriea”

4. Pemure ypasHenue log;|x|+log , 5=2cos5nx.

1V eapuanm

1. Pemiute ypaBHeHHe sin6xcos4x=1.
2. Pemure HepaBeHCTBO 4sin6x—5cos4x > 9.

BC_] 2 o 12
3. Pemure HepaBeHCTBO + PRSI

4. Pemure ypasHenue logg|x|+log . 6=2sin3nx.

Cucremnl ypaBHEeHUM
C-48 € HeCKONbKMMMN HEU3BECTHbIMM

I eapuanm

Pemure cucremy ypaBHeHuit (1—5):

T
x+ty=-5 5 {lg(x—5)+\/yT3=1

1.
lg(x-5)-Vy—-3=—1.

sinxcosy=%.
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(0,4)1 +logg 4 (x-2y) = 3,6
’ {logsx—zloggyz— 1.

2x+sinx=2y+siny
' x+yz—g—.

II eapuanm

4. {%—3@21

3 Vat-2 Vag—11+ V2.

Pemure cucremy ypaBHeHUi# (1—5):

n
X+y=-
1. S 2.
COSXCOSy = —.
2
(0,6)1 + logO‘G Qx-y)_ 2,4
) {210g4y—10g4x=1.

x+y=".

5 {3x—cosx=3y—cosy
2

IIl éeapuanm

{lg(x+2)+\/y—1=2
lg(x+2)-Vy—1=0.

3 3
Ve-Vys1
4Vx?— 3 Vay =9+ Vy2.

Pemure cucremy ypaBHenuit (1—>5):

1 {x+y=n
"1sinxsiny=—.
y 4
(0,5) 80,5~ -1=40
“|logsx~2log,y=0.

x+y=—%.

1V sapuanm

5 {3x+cos2x=3y+cos2y

4

log,(x+5)+Vy—10 =4
* llogy(x+5)-VYy—-10 =0.

T Ve 2 Vay = T+ VR

Peniute cucremy ypasmenu#t (1—85):

1. {“y*“ .
COSXCOoOSYy=——.
(0,2)1°g0,2(y‘2x)—1 =60

" |logyy—2log, x=2.

{3x~sin 2x =3y —sin2y
5. b
Xty==_.
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5 [log3(x~1)+\/y+2=3

log;(x~1)-Vy+2=1.

e
" Va2+ 3 Vay =3+ Vil



Paccy)xgeHus ¢ YMCNOBBIMU 3HAYEHUSIMU
C-49* npuM peuwieHuM CUCTEM YPUBHEHUM

I sapuanm

3

, | xlogyr+l=y *
1. PemuTe cucreMy ypaBHeHUH
logx<6 + i) ~log, ¥ +1.

X X
Pemwure ypasnenue (2—3):

2. 3*+3*=2-log;(y2 -4y +5).

T
3.1 log ., 3=4sin —/————.
og;slx|+log,, oy
Il éapuanm
3
logyy . X4
1. Pemmure cucteMy ypaBHEHUH y

lo <6+‘->'—1=10 — .
gy gy
Pemiure VpPaBHEHUE (2_“3):

1

2. 22427 =1+ —/——F——.
2742 Jry2+6y+10

. b
3. log|x|+log 4=22sin 7 —.

IlIl eapuanm

xlogyx -1 y2

1. PemuTe cucteMy ypaBHEHUH {10gy<1 3 %> ~log, % _o.

Pemure yparHenue (2—3):

1 2

2. x2-2x+1+ = .
x2-2x+1 ]ogz(y2+4y+6)

. (s
3. logs|x|+log. 5=4sin 5 —5.

1V eapuanm

1. PemiuTe CUCTEMY ypaBHEHUH

6 Moraros ‘l 6]



Pemure ypasnenne (2—3):

1 4
2. x2+2x+1+ = .
x*+2x+1  log,(y?—-6y+13)
Y
3. logg|x|+log,, 6 =2V2sin .
gelx|+log,, v 105120
YpaBHeHusn, HEPABEHCTBA,

C-50* CMCTeMBI € NMAPaMETPOM
I sapuanm
1. I1a xasxaoro 3HAYEHWS IapaMeTrpa d pelinTe ypPaBHeHUe

3*+3 *=a.
2. Ina ®RaA0T0 3HAUYEHMS HapaMeTpa 4 pellluTe HEPABEHCT-

T Y e

BO Vx—22Va-x.
3. Ina KasKJoTo 3HAYeHUs IapaMeTpa d pPelInuTe HepaBeHCT-

Bo log,(2x—a)>log,(x—~2).
4. 118 KaAOTO 3HAYEHHA IapaMeTpa q pPeIluTe CUCTEMY

. |sinxcosy=a2+1

YPABHEHUM 1\ i ycosx=-—2a.

5. HafimuTe Bce 3HaueHUWsd IIapaMerpa 4, OPUA KaXKJIOoM u3

KOTOPBIX ypaBHeHHe VX +2—=x-—a uMeer eIUHCTBEeHHLIH
KOpeHb.

Il éapuanm

1.

2.

Jna Kasknoro sHaueHWs llapaMeTpa a PelIuTe ypasBHeHHe
4*+4 " =aq.

Ilnisa KasKAOTO 3HAUYEHUS IApaMeTPa d PelIuTe HEePABEHCT-
Bo Vx—3>Va-— 2x.

. dna gaskoro 3HaUeHMA TapaMeTpa @ peliuTe HEPABEHCT-

Bo log,(3x—a)>log,(2x—3).

.HJIH KaXJoT0o 3HadUeHUdA I11apaMeTrpa 4 penimre CHUCTeMY

sinycosx=-a%-1

aBHeHUY | .
yp {s1nxcosy=2a.

. HafiguTe Bce 3HauYeHMd mapaMerpa a, TpU KaKJIoM Hu3

S N
KOTOPBIX ypasHeHHe Yx+ 1l=x+a mMeeT eJIMHCTBEHHBIHN
KOpeHE.
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III éapuanm

1. Ina KaxAOTo 3HAUYEHMA IIapaMeTpa @ PeniuTe ypaBHeHUE
b*45*=a.

2. [lns Kamgoro 3HadYeHHUdA IapaMeTpa a pelluTe HepaBeHCT-
Bo V2x+3>Va—x.

3. [lna Kakaoro 3HAUYeHUA IapaMeTpa a pelIuTe HepaBeHCT-
Bo log,(4x—a)>log,(3x—4).

4. Ina xamgoro 3HaUeHUs IlapaMeTpa a DpeIIuTe CHCTEMY

sinxsiny=a%+1

cosy cos x =—3a.

ypaBHeHU {

5. Hafizure BCce 3HaueHHUA NapamMeTpa a, OPH KaXJIOM U3

KOTOPBIX ypaBHeHue VX —-a=x+2 uUMeer eJIUHCTBEHHLII
KOpEeHb.

1V eapuanm

1. lna xa:kaoro 3HaUeHUA IMIapaMeTpa a4 pemuTe ypaBHeHUe
6*+6*=a.

2. [lnsa xaxaoro 3sHaUeHUA IapaMeTpa a peluTe HepPaBeHCT-
Bo V2x—1>Va- 2x.

3. g KasKIoTO 3HAUYEHHUA IIapaMeTpa @ PellIuTe HEePaBEHCT-
BO log,(bx—a)>log,(4x-5).

4. Ina KaXaoro 3HAYEHUA IIapaMeTpa @ pPeUInuTe CHCTeMY

cosycosx=-a?-1

sin xsin y =3a.

ypaBHEHUH {

5. Hatigure Bce 3HaueHHWs TapamMeTpa @, IpPU KaKJIOM U3

= .,
KOTOPEIX ypaBHeHHe Vx+a=x+3 uMeeT eJHHCTBEHHBIH
KODEHB.



pasaen 111

KoHTponbHbIe paboTbi

K-1 I e6apuanm

1.

5%,

Dyurnua y=f(x) 3agana
rpadpuxom (pmc. 60).
VYrkaxxure nyia stoit QyHK-
muu: a) objaacTs ompene- - ; -
Jenusi; 6) HyJaM; B) HPO- y = f(x) /
MEXYTKU BHAKOIOCTOAH- - §/ " N IR
CTBa; TI) TPOMEXKYTKH : $ : f -
Bo3pacTanusa (yObIBAHMA); _? ol N\ |/ 4 x
I) Haumbosblllee U HaU- L e \/

|

|

LT 1

MeHbIIlee 3HaUYeHUA PyHK- \
nuu; e) obiacts U3MeHe- o [ ST T O
HUA.

V9 — x?
x+1 °
IIoctpolite rpadmr yHrmum y=(x—2)2-1. Vramxure
s aToil MyHKIuU: a) o6jiacTh ONpeAeNeHudA; 0) HyJau;
B) HPOMEXKYTKHU 3HAKOIIOCTOAHCTBA; I') IIPOMEMKYTKH BO3-
pacranusa (yOpIBaHUS); 1) 006JIACTH M3MEHEHU.

Horamxure, uro GyHrUuA f(x) deTHaAd, €CJN:

2_ 2
8) f(x)=Teosdx+3x% 6) f(x)= T 5~ 17

Haiigute obsmacTs onpepeneHus GyHKIUU Y=

Haiaure o6nacTs ompenesieHUA PYHKIIUM:

2) y=Vx—4 +logs(5—x); 6) y=\/9—;12—.

6%*. IlocTpoiiTe rpadux GyHKIUU y=1+s8in (g — x)

7%. IlocTpoiire rpaduk QYHKIUU y=\/m—2. Yramure Oas
5TOM (QyHKIMHU: a) 00J1acTh onpeleneHmnsd; 6) HyJiu; B) IPO-
MEXYTKH 3HAKOIIOCTOSAHCTBA; I') IPOMEXYTKM BO3PACTa~
HuA (yOnIBaHUA); 4) obJacTh M3MeHeHUd.

K-1 II éapuanm

1. ®yaxnus y=f(x) sagana rpaduxom (puc. 61). Yraxu-

Te piad 9TOH QYHKIIMHU: a) obJacThb olpeneneHus; 6) HY-
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Ju; B) NPOMEXYTKU 3HA- BEREERYEEEERE

KOIIOCTOSIHCTBA; I') IIPO- : T U]
MEXYTKY  BO3DACTAHUSA g : fJTf(x)"" '
(yObpIBaHUA); A) HaubOJIb- ‘J T \

ilee ¥ HauMeHLIlee 3HAa- - ~Z - _,_,A,,,A_F
yeHUA (PYHKIHUUA; e) 06- : At —— -
JacTh UBMeEeHEHUd. -_:-‘Ljﬁ 49 A%-u *,3‘; m

2. Haiigure obmacTe ompe-. [ [ [ {
neneHuA QYHKIIUU me : : e

_ Vi« Puc. 61
y x—1 -

3. Ilocrpoiite rpadpur GyHrmmm y=(x—4)2-1. Vraxure
I sTo¥M QVHKIIMHU: a) obyacTh oupeneaeHusd; 0) HyIH;
B) MPOMEKYTKU 3HAKOMOCTOSHCTBA; I') IPOMEXKYTKHN BO3-
pacranusa (yObIiBaHMA); 1) o0JacTh UBMEHEHU.

4. Hoxraskure, uTo GyHKIUA f(x) HeueTHad, eciu:

Qe 9.5, _ x-1 x+1
a) f(x)=8sin3x—2x"% 6) f(x) i3 xo2
5% Haligure ob6jaacTb onpepesieHusi QYHKIIUU:
a) y=\3—x +logy (x>~ 1); 6) y=1/- —4.
x

6%. IlocTpoiite rpadpur GyHKIUHU y=cos<% —x) +1.

7*. IlocTpoiiTe rpaduK (GPyHKINHA y=\/|7€|~1. Yraxure nuasa
aToil PYHKIHUU: a) 06JIACTh onpeneaeHust; 6) HYJIH; B) HIpPo-
MEXKYTKU 3HAKONOCTOAHCTBA; I) IPOMEXYTKH BO3pacTa-
HUa (yOnIBaHMA); ) 00JaCTh M3MEeHEHUS.

K-1 III sapuanm

1. dyuxnua y=f(x) sagaua R \
rpadbukom (puc. 62). | : YA |
Vykamure Aiada oTof QyHs- | | | e N
nuu: a) objgacts ompeme- | y=1fx)

JeHus; 6) Hyaw; B) Opo- | 1
MEMXYTKU 3HaKOIIOCTO- ; : ! ,
SAHCTBA; T) TPOMEXKYT- | JAR ]
KU Bo3pacTauHus (yObIBa- 3

HUA); 1) Hauboablllee U : ‘
HauMeHBIlee 3HAYeHWd . i : !
dbyHkUUNM; e) obgacTe ; i —
N3MEeHEeHU . i

o
I
g
1wy

Puc. 62
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V25 — x?

Hatigure obsacThk onpenejeHusa QYHKIINU Y= o

3. Iloctpoiite rpadpmx QGyEEIun y=(x+3)2—4. VYramure
oAst 9To¥ (yHKmumM: a) obJacTs onpeneseHusA; 0) Hyan;
B) IPOMEXKYTKU 3HAKOIOCTOSHCTEBA; I') IPOMEXKYTKHU BO3-
pacranua (y6eIBaHuUA); K) 006JIaCTh M3MEHEHUA.
4. JNoxaxkure, uto byHruuma [(x) yeTHas, ecau:
2 2
o ain? ) _ X" -5x  x"+5x
a) f(x)="Tsin?4x+|x|; ©0) f(x) R i
5%, Halignte o6jiacTh onpefeseHuss QyHKITUM:
a) y=Vai—1+logs(-x2+x+12); 6) y=4 | —>r.
e
6%, Ilocrpoiite rpadur GyEKIUU y=2—sin (x— 725 >
7*. IllocTpoiite rpadbmx dyuxuuum y=V|x|-2-1. Yramure
ons sToil GpyHKIHMHU: a) obJacTh onpejeneHus; 6) Hysu;
B) IPOMEMYTKH 3HAKOIIOCTOAHCTBA; I') IIPOMEIKYTKU BO3-
pacTanusa (yObiBanms); x) o06JjacTh USMEHEHUS.
K-1 IV éapuanm
1. ®ysruma y=f(x) sagama | | " [ [k | [ ] 1]
rpadpukom (puc. 63). , C \ !
Vraxkure LIS aTOM _t‘T T y,L= f(xL) 171
dbyHKIUU: a) 06JaCTh OII- Gl N |/
peneeHNs; 6) Hyu; [*—‘JL i / ! i/ .
B) IPOMEXXKYTKH 3HAKOIIO- ; ; -
CTOSIHCTBA; T) IIPOMEMXYT- L#_—AJXAQ_JL 8/ | &
Ku Bospacrapud (ybnIBa- - : | :
HusA); 1) HaumboJasliee u — ’ l —
HaumMeHbIllee 3HaYeHUd Puc. 63
dyHKIIMY; €) obJyiacTh M3- )
MeHeHNd.

N V16 - x?
Halinure obnacTh onpefeneHns QyHKIUU Y= <13
IlocTpolite rpadux yurmum y=(x+2)?-4. Yramure
A aToil GYyHKIHU: a) obJaacTh omnpeneseHus; 0) HyId;
B) IPOMEXKYTKM 3HAKOIIOCTOAHCTBA; I') IPOMEKYTKU BO3-
pactagusa (yObIBaHUA); 1) 00JIaCTh W3MEHEHUd.

4. [oxaxkute, yro dbysKNnsA f(x) HedeTHasd, eciu:

9x—-10 9x+10

a) f(x)=6tg4x-3x"; 06) f(x)= B2 o)
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5%, HaligumTe 006j1acTh onpefieleHUs PYHKIHAU:

R /
a) y=V-x%+x+20+log;(x2-9); 6) y= 14 1
-

6*. IlocTpoiiTe rpaduK (PYHKIUU Y =COS (x B % )+ 2.

7%, Ilocrpoiite rpadpux GyHEmuu y=V|x|—1-2. Vramure
LA sToM (YHKIUHU: a) obJyacTh olpenejeHUdA; 0) HYyJIH;
B) IPOMEXYTKU 3HAKOIIOCTOSHCTBA; I') IPOMEKYTKU BO3-
pacranus (yOblBaHu); A) 0OJIACTE U3MEHEHHUA.

K-2 I éapuanm

1. Haiigure f'(x) u f'(x,), ecan:
a) f(x)=8x"-12x*+6x+2, x,=1; 6) f(x)=xsinx, x0=—-125.
2. Hafigure f'(x), ecan:

B F@)=2715 6 1@ =51 ») 7(0)=5% 1) /@)= 2x 1.

3. Brrumcimre 3HaueHUEe MPOUBBOAHON QyHKIHM y=tg4x B

7T
TOUKE Xo=— .

4. HaviguTe BCe 3HAYEHUA X, OPHU KAXKIOM M3 KOTOPBIX IPO-
uszpoaHasa Qyaxmuu y=x2—-6x2+9x— 11 pasra HyIIO.

5%, Hatigure f'(x), ecan:
a) f(x)=%+33\/r;; 0) f(x)=In(3+2x); B) f(x)=xVx?+2x+3.
X

6%, Touka ABUIKETCHA O UPAMONA. 3aBUCUMOCTH €€ KOOpAUHA-
THI X OT BpeMeHH # 3amaHa gopmyaoin x=13+10t-5¢%.
Ha#igure momenT BpemMeHU f, KOTJA TOYKA OCTAHOBUTCH.

7*. Haiigure npoussoguyo dyaruuu f(x)=InVcosx.

K-2 II sapuanm

1. Haiizure f'(x) u f'(x,), ecan:
a) f(x)=—6x*+5x3+3x%+3, x,=1; 6) f(x)=xcosx, x0=£.
2. Hamgure f'(x), eciau:

a) f(x)=2222. 6) f(x)=7V%3; B) f(x)=log,x;

x+1

r) f(x)=\Vdx-2.

[\

167



Briunciaure 3HadeHMe IPOMBBOAHON GYHKNUU U =ctg3x

T
B TOUKE X= .

4. Haligurte BCe SHAUEHUA X, NPU KAMKAOM U3 KOTOPBIX IIPO-
usBogHaA QyHKUMHU y=x%+3x%—-9x—13 pasHaA HyIIO.

5%, Hatigure f'(x), ecau:

3
a) [(x)= s5-~6Vk; 6) f(x)=e* % B) f(x)—x\VP—Bx+4.
Va

6%. Touxka aBHIKETCA O HPAMOM. 3aBHCHMOCTE €€ KOOPIHUHA-
ThI X OT BpeMeHM f zazaHa qopmymnon x =17+ 24¢— 442,
Hailigure MoOMeHT BpeMeHH f, KOIZJA TOYKA OCTAHOBUTCH.

7%, Halinure npousBomguyio MYHKIuU f(x)=e V",

K-2 III éapuanm

1. Haisgnre f'(x) u f'(x,), ecan:

a) f(x)=—5x*+4x3+6x2-2x+3, x,=1;
0) f(x)=xtgx, x0=%.
2. Hatigure f'(x), ecau:
2 3 H Iy
8) f(0)=3 "5 6) (=5 B) F(X)=10% 1) f(x)=Vdx+3.
3. BrerumciuTe 3HaYeHUWE IPOU3BOAHON (MYHKIHH U —COS3x
T
B TOUKE Xo=— &

4. HalinuTre Bce 3HAUEHUS X, IIPH KAKIOM M3 KOTOPLIX IPO-
n3BogHaA QyHrumm y=x3—4x%+5x~17 paBHa HyIMO.

5%, Hatimure f'(x), ecnu:

8 —
a) f(x)= > +12Vx%; 6) /(x)=lg(4-3x);
Vx
B) f(x)=4xV3x?2—-2x+1.

6%, Touka IBMIKETCS IO IMPsIMOM. 3aBUCHMOCTDL €€ KOOpPAMHA-
THI X OT BpeMmMeHH @ sazana opmyaol x=23+ 20t 52
Hai#iiure moMeHT BpeMeHHU f, KOrJa TOUKA OCTAHOBMTCSH.

7*%. Haiigure npousBogHyo GyaKuuu f(x)=InV5 +sin x.

K-2 IV eapuanm

1.

Hawigure f'(x) u f'(x,), eciau:

a) f(x)=5x*—4x*+2x2-3x+5, x,=1;
6) f(x)=xctgx, x0=%,
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5%,

6*.

7%,

Haiigure f'(x), ecou:

8) ()= 3525 6) f(x)=7Vx" 8) [(x)=lg;

r) f(x)=V6x+ 5.
Briuncaure 3HaueHUe NPOU3BOAHON PYHKOUH y=sin2x

T
B TOUKE Xo= .

Hafimure Bce 3HAYEHMA X, IPU KAaKIOM U3 KOTOPBIX IIPO-
uaBofHasA QYyHKIUHA y=x°+ 2x%2~-Tx— 13 paBHa HYJIO.

Hatigure f'(x), ecan:
a) f(x)= 22 -6Vx% 6) f(x)=10% 5

X
B) f(x)=8xV4x%*-2x+1.

Touka ABHIKETCH IO NPsAMOI. 3aBUCHMOCTh €€ KOOpAUHA-
TBI X OT BpeMeHHu i 3ajaHa opmyion x =27+ 241 2#2.
Haiigure moMeHT BpeMeHum ¢, KOTA TOUYKA OCTAHOBUTCS.

HajinnTe MpousBoAHYIO GMYHKIMHE f(x)=eV5cosx,

K-3 I sapuanm

1.

5%,

6%,

7%,

Hama @pyurnuma f(x)=2x%+3x2—1. Haligure:

a) IIPOMEeXYTKH BO3pacTaHWA M YOLIBAHUSA GYHKIIMN;

6) mambosnblllee M HaWMMeHbINee 3HaueHUS (PYHKUIHU Ha
otpeske {—1; 2].

Hanwumure ypaBHeHHE KacaTeJabHOM K Tpaduky GyHK-
nuu f(x)=x°+3x%-2x+2 B Touke ¢ abcmmecoin x,=1.

WccaegyiiTe pyurnuio f(x)=x%—-3x u mocrpoiite ee rpa-
buK.

Yucno 72 mpeAcTaBbTe B BUAE CYMMBI TPEX IOJOKMUTEIb-
HBIX YHWCeJ TaK, UTOOBI IBA M3 HUX OLLIM PABHBI MEMIY
cofbott, a cymMmMa KBaJZpaTOB 3TUX TpeX Uumces Obljla HAU-
MeHbUIeH.

Haua pyurnua f(x)=Y-x2+6x—5. Haligure:

a) oGgacTh oupefeneHUaA QYHKIIUHT;

0) IPOMEKYTKH BO3paACTAHUA W yOBIBAHUA PYHKIUN;

B) Hanbosnblllee ¥ HAWUMEHbINEe 3IHAYEHWSA PYHKIUM HA
orpeske [2; 5].

Hanwmmure ypapHeHne KacaTeJbHON K rpaduky GyHKIIUNA
f(x)=x3-3x%+2x + 10, mapanjgeJsHol NPAMON iy =— X + 5.
OmnpenennTe TPOMEXKYTKM BBIIYKJIOCTH BBepX (BHU3)
rpadpura GyHKOHU I =Hx—sin2x.
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K-3 Il é6apuanm

5%

6%,

T*,

Hana @pyarmua f(x)=x%-3x2+ 1. Haligure:

a) IPOMEKYTKU BO3PacTaHUA ¥ yOpIBAHUA (PYHKIUN;

6) HauboJblilee ¥ HaAWUMeHbINee 3HAUEeHUA QPYHKIUN Ha
orpeske [—2; 1].

Hanumnre ypaBHeHMe KacaTelabHO!l K rpadury QpyHK-
nu# f(x)=x3~8x%+2x+4 B TouKe ¢ abcuuccol x,=1.

Uccnegyitte ¢gyaxmuio f(x)=x*-2x? u moctpoitte ee
rpaduxk.

Yucao 78 mpencraBbTe B BUJE CYMMBI TpeX MOJOXKUTEh-
HBIX YHCEJ TaK, YTOOBI ABA W3 HUX OBLIU IIPOIIOPIHIO-
HaJgbHBI 4YmcaamM 1 m 3, a cymMMa KBaaparoB 3TUX TpPex
ypces Obliia HAMMeHbIIEH.

itk
Hana Ppysxmua f(x)=V-x%+8x— 7. Haifinure:

a) obaacTh onpegeneHuda QPyHKIIUU;

0) IpOMeXXKyTKM BospacTaHud u YObBIBaHUSA (PYyHKIIUN;

B) HamOoJIbIllee M HauMeHbIIee 3HaveHMA QYHKIINM Ha
orpeske [3; T].

Hanumure ypapHeHne KacaTeabHON K rpad@uKy QYHKIIUNA
f(x)=x?+3x?+ x+ 7, nmapamienpHOl npamMon y=—2x-+1.
Onpenennure NPOMeXYTKU BBINYKJIOCTH BBepxX (BHUS3)
rpadura GYHKIUM Y= Tx+cos2x.

K-3 III éapuanm

5%

Hana pyaxnua f(x)=2x%-3x24 2. Haitgure:

a) IPOMEXKYTKM BO3PACTAHUA U yOnIBaHUA QYHKIIUW;

6) HamnbosibIllee UM HaAUMEHbIee 3HaveHHA (GYHKINH Ha
orpeske [~1; 1].

Hanumwure ypaBHeHUe KacaTejJbHOII K rpaduxky QyHK-
nun f(x)=x°-3x?+2x—-1 B TouKe ¢ abGcumccoit x,=2.

Uccaenyiite dyuxnuio f(x)=x%-12x u mocrTpoiite ee
rpadux.

Yucao 63 npencrassTe B BUAE CYMMBI TPEX OJIOKUTEIIE-
HBIX YMCeJ TaK, u4ToObl /Ba M3 HUX OBIIM MPONOPIIHO-
HanbHBl YucjaM 1 # 2, a mpousBejeHUe HTUX TPEX UU-
ceJ OBLIIO HAUOGOJBINIUM,

. Mana ¢yarmus [(x)=V—-x%2—-8x~—12. Haiigure:

a) obJacTh omnpeneseHusd QYHKIINU;

0) IPOMEXYTKM BO3PaACTAaHUA W YOLIBAHUA (PYHKI[NH;

B) HauboOJbIllee ¥ HaAUMeHbIlee 3HaYeHUA QPYyHKINM Ha
orpeske [-5; —2].
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6%.

T*.

Hanumnre ypasHeHMe KacaTeJbHON K rpaduiry GyHKIHN
f(x)=x%+6x%+ 15x— 3, mapanneabHOl IpAMOH Yy = 3x+ 5.

OmnpesesinTe TPOMEXKYTKU BLINYKJOCTH BBepX (BHU3)
rpadbura pyEruMM y=4x-+sin3x.

K-3 IV sapuanm

1.

5%,

6%*.

7%,

IHana @pyurnmus f(x)=2x?+6x?-1. Haligure:

a) IPOMEe’XYTKY BO3pacTaHuWs U yOpiBaHUA (QYHKIIVHT;

6) HauboJsbIIee M HaUMeHbUIee 3HAYeHUA (GPyHRIUU HA
orpeske [—-3; O].

Hanummure ypaBHeHHe KacaTeabHOU K rpadury QyHK-
uun f(x)=x°+x%-2x+1 B Toure ¢ abermeccolt xo=—1.

Wccaenyiire dyurnuo f(x)=x*—2x2+2 u nocrpoiiTe ee
rpadux.

Yucno 66 mpeacraBbTe B BUAE CYMMBI TPEX HMOJOMKNTEh-
HBIX YHCeJ TaK, 4TOO6Bl ABa M3 HUX ObLIIU IIPONOPIIUO-
HaJbHEBI umesgaM 1 um 3, a mpousBefeHue 3THUX TPEX UU-
ceJ ObLIO HAMOOJLIIINAM.

Hana pysrnusa f(x)=VY-x2—6x~5. Haiigure:

a) obnacTs ompeneneHusa QYHKIIKUNT;

0) TpoMeKyTKH BOBpacTaHUA U yOLIBAHUA PYyHKIINU;

B) Haubonbillee W HauUMeHbIllee 3HaUeHUA PYHKINU Ha
orpesxe [~4; —1].

Hanumure ypaBHenUe KacaTeabHOM K rpaduKy PpyHKIIUT
f(x)=x%—6x%+10x -1, napajiaeabHoi OpaMoi y=—2x+ 1.

OnpenennTe NTPOMEMYTKYM BBINYKJOCTH BBepX (BHU3)
rpadpura GyHKUIUU Y =06x—cos3x.

K-4 I éapuanm

Horkamure, uro dyuxnua F(x) asasgercda mepBoobpazHoi
pag ysrunuu f(x), ecau:

a) F(x)=x®-5x*+7x-11 u f(x)=3x2-10x+7, xcR;
0) F(x)=2x%+¢e* u f(x)=10x*+e*, xcR.

Haiigure neppoobpasHyio A QPyHKRIMM:

a) f(x)= ;1; _2sinx, x#0; 6) f(x)=%, x>0.
Haiinure Ty mnepBoobpasuyi F(x) gnsa dyurumum f(x)=
=4x%—8x, rpaduk KOoTOpoi HpoxoauT uepes Toury A(1; 3).

Briuucnaure miaomgans GUryphl, OrpaHUYEHHON JIUHUAMUA
y=x2 n y=4.
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5%, Haligure:

a) \VBx+1dx;  6) { 9%

1+9x2"°

6*. Boiumcaure miaomanb (GUTYPhI, OrPAHMYEHHON IMHUAMM
y=x2-6x+7 n y=—x2+4x-1.
3
7*%. Boraucjaure S |lx—2|dx.
0

K-4 II éapuanm

1. Hoxaxure, uto GyHKIUA F(x) ABasgeTcsa mepsBoobpasHoi
nas dyasruun f(x), ecau:
a) F(x)=x3+4x>-5x+7 u f(x)=3x*+8x-5, x€R;

6) F(x)=3x'—Inx u f(x)=12x3—-316-, x> 0.

2. HaiiguTe mepBooOpasHyo Aasa PYHKIIUNA:
a) f(x)= % tcosx, x#0; 6) f(x)=3e*, xcR.

3. Ha¥iamre Ty nepBoobpasHyio F(x) nna pyarmuu f(x)=
=3x2+4x, rpaduK KoTopoi mpoxoauT depes Touky A(1; 5).

4. BrluncauTe MmaIOUIaAb (PUTYDPHI, OTPAHUUYEHHON JTUHUAMA
y=x>u y=9.
5%, Hatizure:
dx

a) S\/4x+5dx; 0) S—T\/ﬁ

6*. BeruucauTe miaoimianb QUrypbl, OTPAHUYEHHON JIUHAAME
y=x*-4x+2 u y=—x?+6x—-6.
3
7*. Beiuucaure S lx—1|dx.
0

K-4 II1 éapuanm

1. Tokaxmure, uro GyVHKIUA F (x) ABageTca mepsoobpasHoOi
nna QyHKmuu f(x), ecau:

a) F(x)=3x3+5x?+tgx—-8 u f(x)=9x2+10x+
x¢—g~+nn, nez,
6) F(x)=6x°+1n6x u f(x)=30x4+—31;, x> 0.

E
cos?x

2. Haiingmre nmepBoobpasHyo AAs QDYHKITHN:
a) f(x)= -x% +4sinx, x#0; 6) f(x)= 51; , x>0.
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3.

4.

5%,

6%*.

7%,

Hatinure Ty mepBooOpasuyio F (x) pusa dyaximn f(x)=-—4x3+
+ ;15 , TpapuK KoTopolt mpoxoauT depesd Touky A(1l; 2).

Briuucaure miaomanb GuUrypsl, orpaHNYeHHON JUHUAMU

) I
y=cosx, y=0,5, X=—5 U X=7.
Haiigure:

dx
V5 —4xdx; 6) \———;.
2) $VB-dxdx B e

Brruvcaure miaoimasb GUIrypsl, OrpaHAYEHHOM JHHUSMN

yzéxz—x+% u y=—-x2+2x+5.

3

Breruunciure S[[x——2l— 1ldx.
0

K-4 IV eapuanm

1.

5%,

6%.

7%,

HoxamuTe, uro pyuknus F(x) sBasgerca mepBooOpasHOii
pna bysxomun f(x), ecau:

a) F(x)=2x3-6x"—-ctgx+7 u f(x)=6x%2-12x+
x#nn, n €Z;

6) F(x)=5x°~InTx u f(x)=30x5—%, x>0.

. k4
sin? x

Hatipure mepBoo6pasHyoo AaA HYHKUHN:
a) f(x)=%—3cosx, xZ0; 6) f(x)= J—i , x>0,
Haiinure Ty niepsoobpasuyio F(x) ana dyurkmun f(x)=—3x2+
+ ;15 , Tpauk xKoTOpOH mpoxoauT depes Touky A(1l; 4).
Brruucante miomans GUTypE, OTPAHUYEHHOM JIMHUSIMNA
y=sinx, y=0,5 x=L ux= —Eit.

’ 6 6
Hasigure:

dx

a) S\/6—5xdx; o) SW

Brruncnure nuomanbk GUryphl, OrpAaHHYEHHON JHHUAMU
y=—~;—xz+x+5% ny=x*-2x+1.
3

Brraucaure SHx~ 1]-2)dx.
0
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K-5 I sapuanm

3 3
1. Pemmre ypasHerme Vx®—x2+1=1V2x2-2x+1.
Pemnre mepasencrso (2—3):

Pemure ypaBuenme (4—7):

4. Ve-5=x-1. 5. logs(x+1)+logs(x-3)=1.
s 2

6% Va2 +Vx —3=Vox+Vx. 7% Tzi%s—”;ﬁ-

K-5 II sapuanm ,

5 5
1. Pemnre ypaBHenume Va3 +4x2—2=Vx2+4x-2.
Pemnure mepaBencrro (2—3):
2. (xP+2-274 23> (234454 2%)3, 3, 847 83x45,

Pemiute ypasuenme (4—7):

4. Vx+3=x-3. 5. logs(x+3)+logg(x—2)=1.
2 Ve =\/3_ 2sin’x _
6%, \/;C +2x \/—;_\/3 \/; 7™ cosx+1

K-5 III eéapuanm

7 7
1. Pemmwure ypaBzenme Va3 —5x2+11=1V2x2—6x+ 11.
Pemure mepaseucrso (2—3):

%2 —
2. (Vx+81-8)>(Vx+97—3%°. 3. (%) 3>(§>3 ’

Pemure ypaBuenue (4—7):

4. Vx—-2=x—-4. 5. log;(x+3)=1-logs(x—1).
. _ — %« 2cos’x _
6%. \/x 5x+\/; \/6+\/x. 7%, FTYIRE 3.

K-5 IV eapuanm

9
1. Pemwure ypaBuerue \x®—8x2+13 = 9\/2 Z—9x+13.
Peuture smepasencrso (2—3):
5 5
2. (Vx+272-4)> (Va+47-2%)7. 8. 113715 117x+5,
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PeminTe ypaBHeHnue (4—7):

4. Vx—4=x-6. 5. logs(x—3)=1-logs(x+2).
2cos?x

% 2 e =\6 - * -

6 \/x +5x \/; \/6 \/—J; T*, STl .

K-6 I sapuanm

Pemure ypaBueHue (1-—4):

1. Vx-6=x-"7.

2. lg(x®-bx2+6x+T)=1g(x®—4x2+Tx+1).

2_ _ 6 sinan= 1
3. (x2-5x-14)Vx—-6=0. 4. a1 e 1

PeminTe HepaseHeTBo (5—6):

5. V3x—-2<«x. 6%, Vx+38>x~3.

7%, Pemure ypaBHeHHe 23%+74\3x+ 7=2""-114\x2_11.

K-6 Il éapuanm

Pemture ypasuenue (1—4):

1. Vx+2=x-3.

2. lg(x®—b5x2+3x+21)=1g(x®—6x2+4x+27).

3. (x?-6x-16)Yx—3=0. 4. cosmx _ 1
x—-2 x—2

PemuTe mepaBencTBo (5—6):

5 Vx-b<x-T1. 6*, V3x+4>x.

7*. Pemure ypasHeHue 5™ 14+\/Tx—1=5-24yx2-0,

K-6 III éapuanm

Pemnre ypaBuenue (1-—4):
1. Vx-3=x-4.
2. lg(x®-2x2—-4x-2)=1g(x®—-x2~-Tx—6).

3. (x-DVx2-x-12=0. 4, cos2mx -1

2x—1 2x—1"

Pemure mepasescTBo (5—6):

5. V3x+1<x+1. 6% Vx+4>x-2.

7%. Pemure ypaBHeHHe 3* 54 \Vx?2—-5=3*+14+Vx+1.
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K-6 IV éapuanm

Pemnre ypaBuenmue (1—4):

1. Vx+4=x-3.
2. lg(x®-5x2-2x+6)=1g(x®-4x*—6x+1).

3. (x—f—l)\/m:(), 4. sintx -1

2x+1 2x+1°

Pemure mepaBeHcTBo (5—6):

5. Vx—-3<x-5. 6%, V3x+12>2x-1.

7%. Pemure ypaBHeHHe 4% -144\x2 14 —4*-24\x—2,

K-7 I e6apuanm

1. Pemmute ypaBHeHwme |x—-3|—|{2x—4|=-5.
Pemute mepasenctBo (2—3):
2. logy,(x—2)+logysx>1ogg(2x—3).

V36—‘x2'10g0,5x
’ x—2

Pemmnre cucremy ypaBuenuit (4—5):

" {3@_2m=4 5 {glogg(x+y+1)=x2+y__1
2Vx+y-Vx—y=3. log,z(y* + 2x) = 2.

6*. Pemmnre ypasuenmue log,(x%*+ 3)=log, (4x).

7%, Pemure HepaBeHCTBO x2—2x+2<cosm(x+1).

3 <0.

K-7 II sapuanm

1. Pemure ypasBHenme |x-—2|—|2x+2|=1.
Pemure mepasenctso (2—3):
2. log;(x+2)+logzx<log;(2x+1).

3 V49 — x2 . logs x
: x—5

Pemute cuctemy ypaBueHuii (4—»5):
4. [2V/x+y—3\/x—y=3 5. {3‘°ga("‘y+1)=xz—y-1
3Vx+y+Vx—y=10. log, z(y*—2x)=2.

6*. Pemure ypasHenue log, (x?+4)=1log,(5x).

>0.

7%, PemuTe HepaBeHCTBO x2—4x+5<sinn <x + —%)
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K-7 IIl éapuanm

1. Pemwure ypasHenue |[2x—8|—|x+1|=-2.
Pemure HepaBeHcTBO (2—3):
2. logys(x—1)+logys(x+1)>logys(2x—1).

\/9—x2~10g‘0,3x
' x-2

Pemute cucremy ypaBHeuuiz (4—=35):

4 {3\/x+y»—4\/x&y=2 5 {5‘°gs‘x-y+2)=x2~y~4
2Vx+y+Vx—-y=>5. logyz(y* - 3x)=2.

6*. Pemute ypasHenwne log,(x%2+5)=log,(6x).

7*. PemnTe HepaBeHCTBO x%+ 2x +2<cosn(x+ 3).

3 <0.

K-7 IV éapuanm

1. Pemwure ypasHenue |8x—-9|-|x+2|="7.
PemmuTe HepaBeHcTBO (2—3):
2. logs(x+3)+logs(x+1)<logs(2x+ 3).

V16 —x2.logg x
x—-3

Pemure cuctemy ypaBHeHUi (4—35):
4 {5\/;+y—2\/x—y=1 5 {7log7(x+y+1)=x2+y_1

3Vx+y+Vx—-y=5. log,m(y® +2x) = 2.

6*. Pemure ypasueune log,(x%2+6)=1log,(7x).

3. 2 0.

7*. Pemute HepaBeHcTBO X?+4x4+5<sinn (x + %)



UroroBbiit TecT AN CAMOKOHTPOSS

I sapuanm

JACTH 1

K xampmomy us sagaumit A1—A13 navo 4 oTBeTa, U3 KOTO-
PBIX TOJBKO OZWH BepHbIHA. aa KasKZoro 3aJaHusd 3allUIiN-
Te HOMED BHIOPAHHOTO BAMM IPABUILHOTO OTBETA.

1 1
Al. Hafifute sHadeHne BLIPpAKEHUS 64:4 ~2V2. 22 .
1) 212 -2; 2) 2V2-4; 3)12; 4) 0.

1

5
4 6 —
A2, YupocTute BEIpaKeHUE (a > :Va.
13 17 5 15

1) am; 2) am; 3) a24; 4) a’.
A3. YopocTute BbIpakeHHe 51085 (13-3)” | Qlog, (V3+3)%,
1) V3; 2)2V3; 3)3; 4)6.
Ad. Onpepenure, KAKOMY U3 YKa3aHHBIX MPOMEXKYTKOB IIpU-

1\3x-5 _
HaOJIeXXUT KOPEHBb YpaBHEHHUA <—2-> =875,

1) (-4;0); 2) (45 7); 3)(=2; 1); 4) (0; 6).

AbB. Ompefennre, KaKOMy H3 YKa3aHHBIX I[IPOMEXKYTKOB
NPUHAAJIEIKNUT KOPEeHb ypaBHenuda log,(x—5)=3.

1) (6; 10); 2) [10; 13); 3) [13; 14); 4) [14; 16).

AG6. Pemnre HepaBeHCTBO 9-3* 11> 1

3
1) (=4; +0); 2) (205 —4); 3) (—°; 1,5); 4) (1,5; + ).

A'7. YupocruTe BBIpaKeHUe
sin(a—3—;> tg(%—a) cos(%—oc)+sin2((x+n).
1) 2cos?a; 2) ~2cos2a; 3)1; 4) 0.
AS8. Pemure HepaBeHCTBO log,(x+5)<3.
1) (=05 3]; 2) (=5; 3; 3) (=10; —2]; 4) [3; + ).
A9. Pemure ypasaeHue 2sin?x—5cosx+1=0.
1) igmm, mez; 2) (- 1)’"-%+nm, mez;
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A10

All.

Al2.

Al3

3) + 2 + 2nm, meZ; 4) -§-+2nm, meZ.

3
.Haiinure oGinacTth onpenenesus QyHKIUN Y= i;i .
1) (=205 —1)U[4; +0); 2) (=905 —1]U[4; +0o0);
3) [4; +0); 4) (—-1; 4].
Haiigute npousBosayio dyHxrmum f(x)=5x3-tgx+1.
1) 16x2——=—:  2) 15074+ —L
sin“x Sin<x
21 2_
3) 15x o 4) 15x cos? x
ITonssysicb rpaduxom [ [ | T [yk [
dbyurum y=1(x), K KO- - { (/ 1 J
TOpOMYy B TOuYKe C ab- | | | 6 —y = flx)
CIIUCCOM X, IpOBejgeHa i_ | |
KacarenbHasa (puc. 64), | / |
maungure f(x). [L EREEE { :
1) 7' (x0)=6; o, : 1
2) f'(x0)=—2; R e
3) f'(x)==3; b b e
4) f'(xg)=2. y I ’ -
) 1(x0) , fal 0 EE
{ I N | |
AN| [l
Puc. 64
. Brerumenure niomans Gurypsl, orpadnyeHHOH AUHAAMEI

y=x*+2x+4 u y=4-2x.
1, 1, 2, 2
1) 11—?:, 2) 103, 3) 103, 4) 113.

YACTDH 11

K xampgomy u3 saganuit B1—B7 yra)ure moJydeHHBIH Ba-
My OTBeT (TOJBKO UYMCJO).

B1.
B2,

B3.
B4.

Brruncaure 5sin (arctg %)

HaiinuTe TOURY JOKaAJIbHOTO MaKCHMyMa (DYyHKIIH
f(x)=x3-6x2+4.

Boromsre (16-12) (16 + V22 V12) 16+ .

Haiingure 3Hauenue BBIpAKEeHUA

sin 55° cos 5° + sin 5° cos 55° . \/g
cos 65° cos 5° +sin 65°sin 5° )
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B5. Pemure ypaBHenme Vx-+6=2x—-38. B oTBere yxaxure
KOpPeHb YPaBHEHWS MJIU CYMMY BCeX KOpHeil, eciaum ux
HECKOJbKO.

B6. Haiigure umcJio IIeJIBIX PEIIeHN# HepaBeHCTBA
Ve -2-Vx~T7=21.

B7. Haligure npousBe/icHre KOpHeH ypaBHeHUS
12.4*-35-6*+18-9*=0.

JACTD III

K raxpomy m3 sazaauii C1—C3 npuBeauTe TIOJIHOE peille-
HITE,

C1. Pewmnte HepaBeHCTBO (3x—~2)Vx2+2x-15>0.

C2. JIna KaXKIOr0 3HAUEHUSA IlapaMeTpa o PeliuTe HepaBeH-
CTBO 10gsma+ 1,5 (3x - 7) > logs1na+ 1,5 (5 - x)'

3 3
C3. Pemmure ypaBHeHme e*+5+ \Vdx+B=e""+\-x.

II sapuanm

YACTB 1

K xampomy u3 sazapuii A1—A13 xano 4 oreera, U3 KOTO-
PBIX TOJIBKO OAMH BepHBIH. I8 KasKIoT0 3aJaHUSA 3aATIHAINH-
Te HOMep BBIOPAHHOrO BaMM HPABHJILHOI'O OTBeTA.

1
Al. HalinuTe 3HadYeHNe BbIPpAKEHUS 81" -(2 \/5_)2.
1) 8,25; 2) —3; 3) 15; 4) —-9.

1 2 1
A2, VupocTure BBIpaMKeHUE (a g 5) +10a 2,
1 1

1) a+25; 2) a—25; 3) a+20a’+25; 4) a+10a’ +25.

A3. Yupocture BBIpayKeHUe 36108534110 _ glogy(3-v10)?,
1) v10; 2) 2V10; 3) 3; 4) 6.

Ad4. Oupenenure, KAKOMY 13 YKA3AHHEIX IIPOMEKYTKOB IIPH-

HAJJIeKNT KOPEeHb YPaBHEHUSA (%) =g 7,
1) (-5; -1 2) (=1; 3); 3) (4; 6); 4) [2; 4].
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AS5.

A6.

AT.

AS8.

A9.

OnpenennuTe, KakoMy K3 YKa3aHHBIX IIPOMEXXYTKOB
IpUHAAJIEKUT KOpPeHb ypaBHeHHUS log,(8x)=>5.

1) [4; 6); 2)[1; 2} 3)(2; 3); 4)(3; 4).

Pemure HepaBeucrso 125 - ( 1 >x ' l.

25 5
1) (§5 +o0) 2) (=005 ) B) (-9 3); 4) (35 +°0).
YiupocruTe BhIpaskeHHe cos 20— cos?(n+ o).
1) 2-8sin?a; 2) 1-38sin?a; 3) —sin?a; 4) cos?a.

Pemnte Hepapencrso log, (x—3)=>-2.
3

1) (=005 12]; 2) (3; 12]; 3) (05 9]; 4) [12; +00).
Pemure ypasHenue sinx — 2sin xcosx+cos?x=0.
1) %+2nm, mez; 2) —%+nm, mez;

3) %-Htm, meZ; 4) —§+2nm, meZ.

A10.Hatigure o6jiacTh oupenejaeHuA QYHKIUN Y= \/Zx_+4

All.

Al2.

Al3.

x—1"

1) (=005 —2]U(1; +00); 2) (1; +0o0);
3) (=005 —2)U[1; +0); 4) [-2; 1).

Hatinure npoussosuyio Gyarmun f(x)=5x"—2sinx +4.
1) 35x5+ 2cos x; 2) 35x%—2cosx;

3) 35x%—2cosx+4; 4) 35x%+2cosx+4.
IMonwaysce rpabuxom | | yh | | [ T7] ]

TOPOMY B TO4YKe c ab-

. i
CIMICCOM X, IpoBeAeHa | =flx) |
KacareabHaa (puc. 65), 3 <\y\ | ‘—F“

dbyarnum y=71(x), & ko- | ] ! T
> :
|

mangure [ (x,). J - [ | -

1) /7 (x0) = 3; T TN
2) 1 (x)=—~2; o N
) f'(x0)=—0,5; — e s
4) f'(xy)=0,5. : s ‘ —

Puc. 65
Breruncaure naoniaze GUryphl, OrpaHUYEHHON JUHUAMA
y=9-2x? m y=9+4x.
1, 1, 2, 2
1)23, 2)33, 3)33, 4)23.
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YACTH II
K ramagomy us sagauuiit B1—B7 yxaXuTe HOoJyuYeHHBIH Ba-
MH OTBeT (TOJBKO YMCJIO).

B1. Buruucaumre 13 cos (arcctg 1?;2 )

B2. HaitauTe TOUKY JIOKaJbHOrO MHHUMyMa (QYHKIIUHK
f(x)=2x3+3x%~9x.
4 4 4
(V5-2V15+V3) (V5+V3) (V5+V3)
" .
VB-V3

B4. HatiguTe 3HaueHMNe BBLIPAKEHUNS
6cos?37°—3
sin49°sin 25°—~cos 49°cos 25°

B3. Brnruucawure

B5. Pemure ypaBHeHue V2x+1=x-1. B orBeTe ykaxure
KOpeHb YyPaBHEHUWA WJIN CYMMy BCeX KOpHel, ecau ux
HECKOJIBKO.

B6. HaiiauTe umcsao Lenslx pellieHWHE HepaBeHCTBa
V8x—x2>2x—4.
B7. HaiiguTe mpousBefeHle KODPHEH ypaBHEeHUA
6~(3>x+6-(§>x—13=0.

3 2
YACTH I1II
K waxgomy us sagauumit C1—C3 npusenuTe MONHOE pellie-
HUE.
Cl. Pemure HEPABEHCTBO ——h—”cz;t?rl—&<0.

C2. [Ina xaXpgoro 3HauyeHnsa mapaMeTrpa o pelinTe HepaBeH-
CTBO 108,244 0,5(80x—7)<10g, 2,405 (2% +2).

C3. Pemure ypaBHeHUe

sin<—“—|f:-i5—’> —lg(x®~Tx+12|+1)+1.
COS X



OTBeTbl K KOHTPO/AbHbIM paboram

K—1. Isap. 1. a) [-8;4];6) —-3; 1; 3; B) f(x)>0 upu x€(-3; 1)U
U(3; 41; f(x)<0 mpu x&(1; 3); r) f(x) Bo3pacTaeT Ha IPOMENKYT-
kax [-3; —1] u [2; 4], y6srBaer Ha npomeskyTke [—1; 2]; 1) 3; —2;
e) [-2; 3]. 2. [-3; —1)u(-1; 3]. 3. a) R; 6) 1, 8; B) f(x)>0 upm
x€(—o0; 1)U(B; +00); f(x)<0 mpm x€(1; 3); r) f(x) BO3pacraer
Ha TnpomMexyrxe [2; +o00), yOpIBaeT Ha TpOMeXyTrKe (—oco; 2];
1) [~1; +00). 5. a) (—oo; —2]U[2; 5); 6) <-oo; -%]u[%; o).
7. a) R; 6) —4, 4; B) f(x)>0 upu x€(—co; —4)U(4; +o0); f(x)<0
upu x€(—4; 4); r) f(x) Bospactraer Ha npomemxyrxe [0; +o0),
yObpIBaeT Ha mpome:xyTre (—oo; 0]; 1) [~ 2; +oo). II Bap. 1. a) [—4; 3];
6) —3; —1; 2; B) f(x)>0 upu x€[-4; —-3)u(-1; 2); f(x)<0 npm
x€(—-3; —1)u(2; 3]; r) f(x) BOBpacTaeT Ha IpomexyTke [—2; 1],
yb6pIBaeT Ha mpomexkyTkax [—4; —2] u [1; 3]; n) 3; —-2; e) [—2; 3].
2. [-2; 1)u(1; 2]. 8. a) R; 6) 3, 5; B) f(x)>0 mpu x€(—o0; 3)U
U(5; +0); f(x)<0 mpu x<(3; 5); r) f(x) BO3pacraer Ha IPOMEXRYT-
Ke [4; +00), yOpIBaeT Ha HOpoMemxyTKe (—oco; 4] m) [—1; +00).
5. a) (—oo; ~1)U(1; 3]; 6) [—%; o) u(o; %] 7. a) R; 6) —1; 1;
B) f(x)>0 mpu x€(—o0; ~1)U(l; +00); f(x)<0 mpu x€(—1; 1)
r) f(x) Bospacraer Ha mpomemxyrke [0; + oo), yb6riBaeT Ha mpowme-
sKyTKe (—oo; 0]; m) [-1; +o0). III Bap. 1. a) [-3; 6]; 6) —3; 1; 3;
5; B) f(x)>0 mpu x€(—3; 1)U(3; 5); f(x)<0 npu x€(1; 3)U(b; 6];
r) f(x) Bospacraer Ha mpoMmemxyrxKax [-3; —1] u [2; 4], yO6riBaer
Ha upomexxyTrax [—1; 2] u [4; 6]; ) 3; —2; €) [-2; 3]. 2. [-5; 3)U
U(3; 5]. 3. a) R; 6) —5; —1; B) f(x)>0 mpm x&(—o00; —HB)U(—1; + 00);
f(x)<0 mpum x€(—5; —1); r) f(x) BOo3pacTaeT Ha IPOMEXYTKE
[-8; +o0), y6eiraer Ha npoMexyTke (—oo; —3}; gm) [-4; +o0).
5. a) (-=3; —1]U [1; 4); 6) (-2; 0)U(0; 2). 7. &) (—o0; —2]U[2; + o)
6) —3; 3; B) f(x)>0 mpu x€(-oo0; —3)U(3; +0); f(x)<0 mupm
x€(-3; —2]u[2; 8); 1) f(x) BozpacTaeT Ha TMPOMEXKYTKe [2; + oo),
yObIBaeT Ha mpoMexkyrre (—oo; —2]; m) [-1; +o00). IV eap. 1. a) [-4; 5];
6) —3; —1; 2; 4; B) f(x)>0 umpm x€[-4; —3)u(-1; 2)U(4; 5];
f(x)<0 mpm x€(—3; —1)U(2; 4); ) f(x) Bo3pacTaeT Ha IPOMEKYT-
Kax [-2; 1] u [3; 5], yOriBaeT Ha npomexyTkax [—4; —2] u [1; 3];
1) 3 —2; e)[-2; 3]. 2. [-4; -3)u(-3; 4]. 3. a) R; 6) ~4, 0;
B) f(x)>0 mpu x€(-o00; —4)U(0; +o0); f(x)<0 mpm x€(-4; 0);
r) f(x) BO3pacTaeT Ha UpPOMEXyTKe [—2; +o0), yO6BIBaeT Ha TIpoMe-
myTre (-00; —2]; 1) [-4; +00). 5. a) [-4; -3)U(3; 5]; 6) (-1; O)U
u(0; 1). 7. a) (—oo; —1JU[1l; +o0); 6) —5; 5; B) f(x)>0 npu
x€(~00; =5)U(5; +0); f(x)<0 mpum x€(-5; —1]U[1; 5); 1) f(x)
BO3pacTaer Ha HOpoMexyTiKe [l; +o0), yOBIBAeT HA IPOMEKYTKe
(=005 =115 1) [-2;5 +00).

183



K—2. I Bap. 1. a) f'(x)=15x*-24x+6; f'(1)=-3; 6) f (x)=sinx+

+xCosx; f'<£> ~1.2.8) —L—36) 2= ;m) 5In5; 1) ———.
2 (x-3) \/;2" 2x-1

2 3 2 2x24+3x+3

3.4. 4.1; 3. 5.a) — +4Vx; 6) ; B) S22 TC
Vet 3+2x Va?+2x+3

6.1-1 c. 7. —%tgx. I pap. 1. a) f'(x)=—24x%+15x2+ 6x;

ff(1)=-38; 06) f'(x)=cosx—xsinx; f’<£>=—£. 2. a) 5

2 2 (x+1)2°
3 1 2 1

6) ; B) ——; 1) ———. 3. —3. 4. 1; —-3. 5. a) — -
7\/;4 xInb \dx—2 3 s

42°-9x48 o o g Cosx-enF
2Vx%2-3x+4 2Vsin x

III. Bap. 1. a) F(x)=—20x3+12x2+12x~-2; f(1)=2; 6) f'(x)=
—tgxt —E f’<£>=1+1. 2. 2) ——13_. 5 _4 . 4 10*In10;

—8¥x; 6) 3e37+2 B)

cosZ x 4 2 (Bx-2)2’ 5x
2 5 2 3 3
r) —%—.3.38.4.1, 2.5, a) - +20Vx?; 6) AR
Vax+3 3 %z (3x-4)Ig 10
2 _
py 24x°-12x44 g 4 o9 7. 8% 1y pap. 1. a) F'(x)=
V3x? - 2x+1 10+2sinx
—-16x3+15x2+4x-3; £/ (1)=0; 6) /' (x)=ctgx— — % —; f'(_ﬁ_)z
sin? x 4
T 13 6 1 3
—1-2, 2. 8) —>—; ) —3 B) ————}; ) —=—. 3. —1.
2 20 Geray’ ¥ 7Y wmio’ Voo
LT 4 83— - S\ 24x2-9x+3
4 L-5. 5. 8) — 5 — ~10Vx% 6) 4-10%~2.1n 10; 5) .
Yt Vax? - 2x+1
6. t=6 c. 7. SnL 0T
2V5-~cosx

K—3. I Bap. 1. a) f(x) Bospacraer Ha mpomMemyrrax (—o0; —~1] u
[0; +c0), ybpiBaer Ha upomexyTtke [-1; 0]; 6) 27 m —1. 2. y=Tx-3.
4. 24, 24, 24. 5. a) [1; 5]; 6) f(x) BospacTaer Ha mpomexxkyrke [1; 3],
y6piBaeT Ha npomexyTie [3; 5]; B) 2; 0. 6. y=~-x+11. 7. 'padux

T
(GYHKIIHME MMeeT BBITYKJOCTh BBEPX HA IPOMEKYTKaX <E +7n; Tc+7rn),

T
n€Z, BHINYKJOCTb BHU3 HA MIPOMEXKYTKAX (nn; E—{—nn), nez.

II sap. 1. a) f(x) BozpacTaeT Ha IPOMeRYTKAX (—oco; 0] u [2; + 00),
y6piBaer Ha mpomesxyTke [0; 2]; 6) 1 mw —19. 2, y=—x+5. 4. 12,
36, 30. 5. a) [1; 7]; 6) f(x) Bospacraer Ha TpomexyTke [1; 4],
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yObpiBaeT Ha npoMexkyTke [4; 7]; B) 3; 0. 6. y=—2x+6. 7. I'padux

7T T
GYyHRIUY MMeeT BBITYKJIOCT: BHU3 HA IPOMEIKYTKAX <— ~47n; —+ Tcn),

4 4
T 37
n€Z, BBIIYKJOCTH BBEPX Ha IIPOMEXKYTKaAX Z+Tcn; T+Tcn ,

neZ. I Bap. 1. a) f(x) BospacTraer Ha HpomMeRyTKax (—oo; 0] u
[1; 4+ o0), yOriBaer Ha npomexkyTke [0; 1]; 6) 2 m —-3. 2. y=2x-5.
4. 14, 28, 21. 5. a) [-6; —2]; 6) f(x) Bo3pacTraeT HAa IPOMEKYTKE
[- 6; ~4], y6piBaeT Ha npomexxyTke {—4; —2]; B) 2; 0. 6. y=3x~11.
7. Tpadbmk GYHKIMU HMeeT BBINYKJIOCThL BBEDX HA IPOMEXYTKAX

<___21;n; §+———-2gn), n€Z, BLIIYKJOCTh BHU3 HA IPOMEKYTKAX
(%+EQEE; —2—37—54-%’1), neZ. IV map. 1. a) f(x) BoapacraeT Ha

npoMexxyTKax (—oo; —2] u [0; + o), yOuiBaeT Ha mpomexkyTre [—2; 0];
6) 7 um -1. 2. y=—x+2. 4. 11, 33, 22. 5. a) [-5; —1]; 6) f(x)
BO3pacraeT Ha mpoMexyTke [-5H; —3), yOniBaeT Ha TPOMERYTKEe
[-8; —1]; B) 2; 0. 6. y=—2x+7. 7. 'padux QyHKROIUN uUMeEeT

n  2nn_ bW . 27n

BBINTYKJIOCTH BHH3 HA NPOMEMYTKaX 5 + T; 5 + 3 ) nez,
T, 2nn . T 27n

BBITYKJIOCTh BBEepPX Ha IIPOMEKYTKAaX 5 +_§_; 3 +T , neZ.

K—4. I Bap. 2. a) F(x)=—%+2cosx+C; 6) F(x)=In|x|+C.

3. F(x)=x*—4x?+6. 4, 10—3—. 5. a) %V(3x+1)3+0; 6) éarctg(3x)+
+C. 6. 9. 7. 2,5. IL zap. 2. a) F(x)~— % +sinx+C; 6) F(x)=
X

=3¢*+C. 3. F(x)=x%+2x*+2. 4.36. 5. a) %\/(4x+5)3+0;

0) —;—arcsin(2x)+C. 6. 9. 7. 2,b. III Bap. 2. a) F(x):-—1~3—
x
—4cosx+C; 6) F(x)=%1nx+C. 3. F(x)=—x4~—xl~+4. 4. 3—%.

5. a) —%V(5—4x)—3+0; 6) %arctg(4x)+0. 6. 16. 7. 3,5.
IV sap. 2. ) F(x)=- - —3sinx+C; 6) F(x)=5lnx+C. 3. F(x)=
X

=—x3—%+6. 4.\3-%.5.2) —%\/(6—5x)3+0; 6) —éarcsin(3x)+C.
6. 16. 7. 3,5.

K—5. I Bap. 1. 0; 1; 2. 2. (~o0; 1). 3. (1; 2). 4. 9. 5. 4. 6. 3.
7. i§+2nn, neZ. I Bap. 1. —4; 0; 1. 2. (—o0; 1). 3. (-o0; 1)U

U(2; +0). 4. 6. 5. 3. 6. 1. 7. i‘%+2nn, neZ. 11 sap. 1. 0; 1; 6.
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2.(0; 1). 3.(1; 2). 4. 6. 5. 2. 6. 6. 7. (—1)”%+nn, nez.
IV sap. 1. 0; 1; 9. 2. (0; 2). 3. <—oo; ——§—> U(3; +0). 4. 8. 5. 4.
6. 1. 7. (—1)”%+7m, nez.

K—6. I map. 1. 1—5~+2—ﬁ 2.2. 3.6 7. 4. i+n, nez, n=0.

5. [% 1]u[2; +00). 6. [-3; 6). 7. 6. TI Bap. 1. 7—+§— V21 o 3,

3.3, 8. 4. 2n, nez, n=l. 5. (9; +oo). 6. [_g; 4]. 7. 8.

Il sap. 1. —gizﬁ. 2. 4. 3.-3: 4. 4. %Jrn, neZ, n=o.

5. [—-é; O]U[l; +o0). 6. [-4; 5). 7. 3. TV sap. 1. —7i~2—— V29 o 1.
3. —5; 3. 4. ——%4—272, nezZ, n#0. 5. (T; +o). 6. [—é; 5]. 7. 4.
K—7. 1 sap. 1. —4; 6. 2. (2; 3). 3. (0; 1]U(2; 6]. 4. (2,5; 1,5).
5. (2; 5); (-1; v31). 6. 3. 7. 1. II Bap. 1. -3; w%. 2. (0; 1).
3. (0; 1]U(B; T]. 4. (55 4). 5. (—1; —VI%); (2; —5). 6. 4. 7. 2.
I sap. 1. 3; 7. 2. (1; 2). 3. (0; 1]U(2; 3]. 4. (2,5; 1,5). 5. (3; —4V2),
(=2; —\17). 6. 5. 7. —1. TV Bap. 1. 0; 9. 2. (~1; 0). 3. (0; 1]U(3; 4].
4. (2,5; —1,5). 5. (~1; VIB), (2; 3). 6. 6. 7. —2.



OTtBeTbl K UTOrOBOMY TECTY

I egapuanm

Homep |A1]|A2|A3| A4/ A5|A6|A7|A8|A9|A10|/A11|A12|A13
3amaHuA

Homep |21 }4 |28 |1[8|2 3] 1| 38| 4| 38
BEPHOTO
oTBeTa

Homep |B1{B2|B3|B4|B5|B6|B7
3agaHusa

Bepumwiii; 3 1 043 3|5 -2
OTBeT

Cl. {-5}U[3; +00). C2. Ecau aG(—éTE+27tn; ~£+2nn>, neZ, to

6 6
xe(Z%; 3]; ecau aE(——g—+2nn; %+2nn>, ncZ, vo xcf[3; 5);
ecin a=——g~+2nn unu a=—%+2ﬂ:n, n€Z, To HeT pelueHUM.

C3. -1.

Il sapuanm

Homep |A1] A2/ A31 44| A5/ AB|AT|AB|A9|A101A11/A12;A13
s3aiafdnsi

Homep | 4| 114 (3|14 32|31 2] 3| 4
BEPHOTO
oTBeTa

Howmep {B1|B2B3{B4|B5|B6|B7
3aaHNA

Bepunii|12) 1 | 2 |-31 4 5 |-1
OTBET

Cl. (—oo; —4Ju{8}. C2. Ecin aE(—%ﬂLnn; %+nn>, neZ, 1o x€[3; +oo);

ecliu aé(%%—nn; %TE+TCn>, neZ, ro x€(1,4; 3]; ecnu CL=%+£2’}' ,

né€Z, to "Her pemenuit. C3. 4.
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Copepxanue

IIpegucioBue e e e e e e e e e

Pasgen I. Martepuadsl B HOATOTOBKH K CAMOCTOATEdb-
HBIM PAadOTAM . . . .+ « + « « e e e e e e

1*. CaoxHaa byHKIUuA

2. O6JyacTh ompeneieHns q)yHKum/I

3. O6GsacTs usMeHeHUA DYHKIHHT

4. YeTHble U HeUeTHBIE QYHKIHUU

5%  Bagauwm ¢ mapamMmerpoMm. I/Icnonbaosaﬂne YETHOCTH (byHIc-
1i87473 .

6. HpOMe}ICYTI{I/I MOHOTOHHOCTH q)yHRm/m HpOMemyTRI/I
3HAKOIOCTOSHCTBA (DYHKIUU

7. ITocTpoenue rpaduxoB GyHKIUI

8%, T'padbuxm byHKIHI, comep/KaAIIAX MOAYJIU

9%, Baaaqn ¢ napamerpom. Mcnoixb3oBaHne rpadmukoB (byHIc-

10. IlIpegmexn QJyHRH,I/m e e e e

11. O6parupie QyHKINET . . . .

12. TIpousBogHbIE 3J1eMeHTapHx>1x (byHIcm/m

13. IIpomsBoaHasA CI0KHONI (HYyHKIHHU

14*. IIpowsBoaHasA CIOKHON (PpyHKIHUH (Hpo;mmfce}me)

15. Maxcumym u MuHUMYyM (QYHKIOIWUM Ha OTPE3Ke

16. VYpaBHeHHe KacaTeJbHOU K rpadury pyHxKIunN

17. IlpubnusxkeHHble BBIYHMCIEHHA . . . . . .

18. HWccrnenoBanue PyHKIUN ¢ IIOMOIIBIO nponmao,rmon

19. 3agauu Ha MAKCHUMYM M MHUHUMYM

20*, TeoMeTpHUUeCKYe 3a/aYl HA MaKCHUMyM H MI/IHI/IMVM

21*, Bagaym Ha cMecu (HAa MaKCHMyM M MUHHUMYM)

22. HWccnepoBanume (GYyHKIIMU € IIOMOINLIO TPOU3BOJHOU u
IIOCTpOeHUe ee rpaduka

23%*. PelteHHe 33149 C IIOMOIIBLIO IIpOI/ISBOJIHOI/I

24. Ilepmoo6pazHasa. HeompeneneHHBIH HMHTerpal

25% HaxoKIeHUe HeOolUpeIeJeHHBIX HHTETDAJIOB C IIOMOII_H:IO
MOACTAHOBKM e e e e e

26. TeoMeTpHUYECKUII CMBICT onpe,ueneHHoro uHTeTpaxa

27. dDopmynaa Heiorona—JleitbHUILA

28. CsolicTBa OmnpeAeIeHHOr0 MHTErpasa

29. PaBHocuibHBIe IpPeo6pasoBaHUS YPaBHEHU

30. PaBHocuJBHBIE TIPEOOPa30BaAHUA HEPABEHCTB

31. VYpaBHeHUSA-CIELCTBUSA .

32. VYpaBHeHUA-CJAEACTBUSI (npononmenne)

33. Peinenve ypaBHEeHUN ¢ IMOMOIIBIO CHCTEM .

34. Pemenue ypaBHeHUII ¢ IOMOMIBIO CHCTEM (npo,uonme-
HUE) . o v v v e e e e e e e e e e e e

w

oo | o
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35%*,
36.
37.

38%*,
39.
40%.

41.
42%,

43.
44%,
45.
46*.
47*,

48.
49%.

50%.

VYpasuenus suga f(a(x)=7fP) . . . .
Pemrenne HepaBeHCTB ¢ IOMOIIBIO CUCTEM .
Pemrenne HepaBeHCTB C IOMOIIBIO CHCTEM (nponom}ce-
HUE) . e e e e e
HepaBeHCTBa BI/ma f(oc(x))>f([3(x)) Ce e e e e
PaBHOCUIBHOCTE YPABHEHUH HA MHOMXKECTBAX Ce
PaBHocuibHOCTE ypaBHEHUH HA MHOMKeCTBax (IPOIoJi-
SKEHHME)  « v v e e e e e e e e e e e e
PaBHOCHUILHOCTH HEPABEHCTB HA MHOMKECTBAX coe .
PaBHOCUJILHOCTD HEPABEHCTB HA MHOMKECTBax (IIPOJOJI-
MEHME) v v . e e e e e e e e e e
YpaBHeHHsA ¥ HEPABEHCTBA €¢ MOAYJIAMH . . . . .
VpasueHusa Buga ¢ (o(x)=x . . . . . . . . .
Meron MHTEpPBAJIOB LJisi HEIIPEPBIBHBIX (GMYHKIUH . .
HUcnonp3oBanue cBoiicTB QYHKIUN IPH PEIIeHHN ypas-
HEHUIE M HEPABEHCTB . . . « « « « o « o o
PaccyKIeHNs C YKMCIOBBLIMHU 3HAYEHUAMU IPU PEIIeHUU
YpaBHEHHHN W HEepaBeHCTB . . .o . .
CucrTeMBl ypaBHEHUHN C HECKOJHLKHUMU HEU3BECTHBIMU
PaccysxaeHusT ¢ YMCJIOBBIMU 3HAYEHUSMU IPU PEIIeHUU
CHUCTeM YPaBHEHUH .. e e e .o
VpaBHeHUs1, HEPABEHCTBA, CHCTEMBI C napameTpOM .

Pasgen II. Camocrosreannnie paGorer . . . . . . .

Pasgen III. KoarpoasHusie padoTsi e e e

HWTOrOBBIN TECT AJS CAMOKOHTPOMSI . . .« .« .+ « .+ .« .
OTBeThl K KOHTPOJABLHEIM paboraMm . . . . . . . . .
OTBeTH K MTOTOBOMY TECTY e e e e e e e e e
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97
101

104
106
109
164

178
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