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fipeaucnosue

JdnaakTAYecKre MATePHANE N0 KYPCYy AAreGpel W Hauam MaTe-
MATHYECKOro aHammaa aada 11 xaacca comepkar 50 camocTroATedb-
HEIX U 7 KOHTPOJBHEIX pafoT B YeThIpeX BAPHAHTAX, A TAKMKE TeCT
AN CAMOKOHTPOJA B ABYX BapHaHTAX. Ko Beem BApHAHTAM KOH-
TPOJABHKX paGoT M K TecTy EMeIOTCS OTBeTH.

Copmepixaane JAZAKTHYECKHX MATEPHANIOB HOAHOCTHBIO COOTEET-
cTByeT yieOHmKY «Anrefpa H HaYala MATeMATHICCKOTC AHATIHIAY
and 11 xascca cepmm «MI'V — mkone» (asropet C. M. Hrroas-
cemii, M. K. ITloranos, H. H. Pemerankon, A. B. lllerxun) n go-
HONHAET €ro Ooslee CACIKHEMEA SATAHAAME, HEOOXOANMEIMHE LIS Da-
60THI B OPOPUIABHEX KABCCAX.

9T¢ DHASKTHYECKHME MATEPHAJNE HOBOTO THIA, COZEDIKAIIHE
pestop sagaHMll AnA MOATOTOBKH K CAMOCTOATEARHEIM paboTaM H
mOSTOMY He HYXFamluecA B pemefHmKax. Mx MoxHO HCOOAB3O-
BATE B KJacce M AoMAa IpH pafiorTe mo Mio0nmM yueOEuKaM, a Tax-
Je OJd BOCTIONHeHHA npobeaoB H caMooOpPAZOBAHHA.

MaTepHansl ZNS DOATOTOBKH K CAMOCTOATENBHEEIM pafoTaM co-
AePHAaT Nofpo0HEE PEIDeHHs 3aJammil, medas KOTOPHIX — O0BIACHE-
HHe BHIOpAHHEIX cHocobGor peiicTemit. IIpHBeficHHBIE pelIeHHA He
AsagoTed o6pasnaMu ohopMACHUA PemeHNE VYAIHMHUCH, TAK HaK
HX pemeHMA MOTYT OHITE KPATKHMMI: B HHX, KaK OPABUAQ, OpOBY-
CKAal0T KOMMEHTAPHH IDH EROOJHeHHM upeobpazopanuil ypapHe-
HH B HepapeHeTB, HexoTophle THOE 3ajaHuil, HanpuMep Hppa-
NMOH&NbHEE ypaBHeEHd, BCTPEYAlOTCA B PA3HLIX paboTax, TaK KaK
B KaXxAoil U3 »>THX palboT Opeimonaraercd CBOil cmocol pemreHEA
YpaABHEHHA.

TeMBl, oTMeUeHHEIe B AHJAKTHYECKHX MATEPHAIAX 3Be3Z0HU-
KoM, He ABIAOTCA ODAIATENBHEIMH AJMA H3YYEHHA B 00meobpazo-
BATeNbHEIX KiaaccaX., OHE OXBATHEBAIOT OPOrpaMMy YLIYGIEHHOIO
H3YYeHUA MATeMATHKH (NpodHIBHHEX KiaccoB). IlpeAnoxeHHEe
paGoTRl MOXKHO HCIOOABIOBATE Kak o6ygamiiMe CAMOCTOATENRLHEE
paboTH AnA KaaccHoll unM ANA AoMmalnHel paborel, JIoGrle M3 ca-
MOCTOATENBHBIX PaGOT YUMTENR MOJKET HCIOJMB30BATE ANA KOHTPO-
Ag BHa OTMeTKY. IIp# 2TOM CleLyeT Yy4eCTh, 4YTO MHOIHEe H3 HHMX H
BCE KOHTpDOJbHEIe paboThl #abmTounbl mo ofnemy. Hpeanonaraer-
cd, UTO YUHTedb ordepeT M3 HEX YACTh 3aJaHHH ¢ Yy49e€TOM YDOBHSH
NOATOTOBKH YIAIIMXCA CBOErN0 KAACCA M BpPeMEHH, OTBOAHMOIO HA
BHOONHEHHE pAGOTHL.

Crepyer yuecTh, 4T0o HeKOTODHe saganms BapuaHTor IIH u IV
HEeCKOJNBKO CAOMHEe COOTEETCTBYIOMEX 3aaadu# papmanToR I m II.
Tar xak B KAaccax ¢ yrayOIeHHLIM H3yUYeHHEM MATEMATHEH KOH-
TpoALHHX pabor momxHo ObIThL Gonbme, yeM B EJaccax, paboraro-
muax no 00meolpasOBaATeARHOR MporpaMMe, TO OTHeNbHBIE CAMOCTO-
ATeNbHEIE PAGOTEI, OTMeUeHHEIE 3Re3H0UKOM, MOMHO HPOBECTH KAK
KOETpPOJAbHEIE paGoTEI.
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pa3nen | ‘

Martepuansl Ana nOAroTOBKM
K CamocTOosTenbHbiM paboram

1*. CnoxHas pyHKums

Hpavep 1. Beramcanm sHaverne QyHKIHN

f(x)=Viog, (3tg) mpm x= 7.

Pemenxe. f(%) =} loga(3tg%)=m=%ﬁ=l.

OteeTt. 1.

Ipumep 2. DasHLI slleMeHTapHLle QYHKDHER: g(x)=§/§,
p(x)=sinx, f(x)=x%. Bannmem cHOKHEYI0 QYEKOED

f(p(g(x))).

Peinelme. Ans wramgporo gamcaa xR nmoayaum gmcao

g(x)=\/§, AJIA RAKAOIO TAKOIC TUCHA £(X) DONYYEM JHCAO
5

e(g(x))=sin (g(x))=sin(\/§). Haxomen, ans »Toro gucia

Hadigem umcno f{p(g(x)))= (sin Il';\!.ac)a.
5 2
Orzer. f(p@(x))={sinVx) .

Opamep 3. PemumM ypasHeHUe:

a) f(g(x))=%, ecan f(x)=logyx, g(x)=tgx;

6) f(f(x))=1, eciim f(x)=sinx.
Pemenmne. a) Tpebyerca pemuTe ypaBEeHHe
logs (tg %)= 3. (1)
Ob6osnaunM tg x =1, Torga ypasuenne (1) nepenmmerca B
BHAE
logst =3 @
VpaBuenne (2) uMeer efuHCTBERHEI KopeHb =13, Cie-
JOBATeNBHO, TOMLKO pPelleHHA YDaBHeHUS
tgx=V3 3)

ABAAITCA peUIeHHAMYE ypapHeruda (1).
¥Ypasaenne (3) mMeeT eAUHCTBEHHYIO CEPHMI0 pemieRu:it

x,,==%+ﬂ:n, ne€Z. Ilostomy ypaBHeHEe (1) HMeeT Ty Ke ce-
PHI0 pelleHHmit X,.
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0) Tpebyerca pemIdT: YparHeHHEe
gin(sinx)=1. “@
OGosBaunm ¢ =3sin x, Torza ypasEenne (4) nepeunnmercd
B BHjAe
sint=1. )
YpaBeeBHe (5) HMeeT eIHMHCTBEHHYID CepPHI0O peIleHHid

t, == +2zn, ncZ. ClefoBaTeabHO, TOMPKO DEIUeHHA ypaBHe-

=g
HEH sinx= % +2nn, n€Z (ecaH OHH CYINECTBYIOT), OVAYT
penreruaME ypaBHeHnA (4). Ho M OfHO M3 »THX YpaBHEHHH

I
2
IlosTomy ypaBHeHHe (4) He EMeeT pemeHmi.

Orser. a) %+nn, neZ; 6) mer pemeunii,

He MMeeT pelleHHH, TAK KaK +2nn| >1 gna nwGoro ncZ.

2. O6nacrts onpepenenua GyHxyumn
IIpamep 1. Haiizem D{(¢p) — obnacTk onpeaeneruda GyHK-

oEn ¢ (x)=Vx?-26x+25.
Pemerne. Ecau dyaxnua sagana dopmynoit cp(x)=-\/ fi(x),
TO ee ofnacTe ompepmenenusa D(¢p) HAXOZHUTCS M3 YCJIOBHSA

f (}x&?O, TaK K&K (PYHKIHA yu\/E ompefesieHa JAHIIL AJIA
t -

PemuM xpagpaTHOe HepaBeHCTBO x%—26x+25>0. Ono
AMEeT MHOMeCTBO pemeHmi! (-oo; 1JU[25;: 4+ o0), cienona-
TensHo, D{(p)=(—o00; 1]U[25; + o).

O1Ber. D(p)=(—00; 1JU[25; + o).

TIpumep 2. Haitnen D(p) — o0aacTh oupenereHnd HyHK-

a2
o @(x)=logge 2'3_‘; .

Pemenne. Ecan ¢dyaxkoua sagana dopmynolt ¢(x)=

=log,f(x), rae a>0, a=1, To ee obaacTe onpexenerna D(gp)

HaxoanTeAd M2 yelaoBeAa f(x)>0, Tak Kax dynrnna y=log,¢
onpefesieHA JUOIL A >0,

25— x®

PemmnM panHOHANBRHOE HEPABeHCTBO >0, Ilepe-
nHineM ero B BHJAE -
{(x—5)(x+5)
=-3)(x+8) 0 M

1 TopopaS 0 MEOIKECTBE BCEX peumteRuit YpAEHeHWA, HeDABSHCTRA MM
CHMCTeMEI, Ml GYZeM SacTO ONYCKAThL CJICBO <BCEX»s, MOApPAsyMeBad ero.
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+ + = ¥ M, NPpUMEHNUB MeTOJ HHTEep-

-5 -8 3 5 o BauoB (pmc. 1), Halinem Bece
ero pelreHid.
Puc. 1 HepasencTBo (1) nmeer

MHOKecTBD pereamit {(—5; —3)U
U({3; 5), cmeaosarensno, D(¢p)=(—5; —3)U(3; 5).
Oteer. (—5; —3)U(3; 5).

IIpumep 3. Haiizem D(¢p) — obnacTe orpeaexenus bpysr-

_ _Vi6-a?
Pemenne. Ecnn pynknna sagasa dopmMysaoi ¢ (x)= g((z)) ’

TO ee o0macTh onpexeneHma D{gp) ectb ofInaa uyacTh obna-
cTeil onpepenenua ¢yHRDmE f(x) m g(x), B3 KoTopo# uc-
KJAYeHs Bce X, OAA KOTOPHIX g(x)=0.

Caauana HaiimeMm ofmyro dacTe ofmacTeil ompegeseHMst

byaxomit V16 -x2 n logy,(x—2). ng sTore pemuMm cHCTe-

_ el
MY {chﬁ 2’; ; 0 Bee pemenRnsa sToll CHCTEMEI COCTABJIAIOT

npoMexyTOK (2; 4].

Teneps, pemiue ypaBHeHue log,(x—2)=0, maifzem, gro
3HaAMeHaTeNb Apo6m ofpamaeTcd B HYJAER THIIE npm x=3.
Hceraiouwe 570 YHCIo B8 HalileHHOTO MpoMesKyTKA, Haiinem,
aro D(¢)=(2; 3)U(3; 4].

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

IIpumep 4. Haﬁ,qel\il__ D(g) — obnacTe onpenenenuns GyHK-
o @(x)=V-x2+4x- 3+log,(tg x).

Pemenue. D(p) ecTs obmad wacTs obaacreil onpeneneaua

byaxomii V-x*+4x-3 m log,(tgx), 1. e. D(p) ecTs MHO-
SKECTB?Y PeleHANl CHCTEMEL

HepaBeHCTB
_:.l. i y “ 1 ;_,__.. L r
T s [ r {—x2+4x—3>0
; R E/ ! ry-tg? tg x> 0.
| |
i é 2 V4 Caavuasa pemuM Hepa-
—— m 4 pi—= BeHCTBO —x°+4x-8>0. Bee
—1 A1 2 / €0 pemeHRA COCTABIAKT
1 / . VA npoMesxyToK [1; 3].
|/ Y O H3 9TOTO DPOMEXYTKA
I V1] ' or6epem Te X, AJNSA KOTOPHIX

tgx >0, Tak Kax Ha OTpeskKe
Puc. 2 [1; 3] dyuxoua tgx onpene-



JIEHA H DOJOEHTENbLHA TONBKO HA IPOMEKYTHE [1; %) (pnc. 2),
T0 D(q,)=[1; %)
OTger. [1; %)

3. O6nacTb MameHOHNS PYHKUUM

Ilpumep 1. Haiinem E(f) — obGnacts usMeHeEHa GyHKR-

e f(x)=Vx?—6x+10.

Pemenme. Tax xak x’—6x+10={(x—3)*+1>1 npn mo-
oM 3HaueHEHM X M QYHKNES y=\Vf{ BOSpacTalmas, TO
Va2—-6x+10>V1=1, 7. e. f(x)>1 npH MO6OM 3HAYCHUM X
7 f(x)}=1 opu x=3, IIpu x— 400 M IPH X —— 00 BHAYEHUHA
dyarnun f(x) HeorpammeenHo yeeamuupamrcsa. IIpu sroMm
dyarona f(x) HpUHAMAET BCe IHAYCHHA HS RPOMeXYTHAa
[1; +c0), mosTomy E (f)=[1; + o0).

Oreer. [1; + 00),

Ipumep 2. Haiigem E (f) — obxactre UsMeHeHHA (DYHK-
oum f(x)=v100-x2,

Pemenne. Jpofiroe mHepasencreo 0< 100-x*<100 cnopa-
BeqIHBO mpm JawboMm 3Eadenun x€D(H=[-10; 10]. A Tax
rax byREO®EA y=\/¥ pospacTaromasn, To 0< Y100 - x2<y100=
=10, 7. e. 0<f(x)< 10 npu aw6om sragerwH x<D(f). llpn
aToM GYEKDHA f(x) OpUHEMaeT BCe 3HAYEHAA U3 HPOMEXYT-
ka [0; 10], mosTomy E (f)=[0; 10].

Otmer. {0; 10].

IIpumep 3. Hailinem E{(f) — o6aacTs H3MeHeHHUa GyHK-
nam f(x)=—22—, x<[~6; 81.

\,{100—.‘;2
Pemenne. Tax xkax —6<x<8, To
0<x%2<64,
—64€ 220,
36<100-x*<100,
6<V100-42<10,

24 24 24

10~ \loo— 6

H 2,4<f(x)<4 npu nobom zHaueHuu x€[—6; 8], nprmuem
f(x)=2,4 nmpu x=0 m f(x)=4 nupu x=8. llpu srom byek-
oA f(x) npmENMAeT BCe SHAYEHHSA E3 NPOMEXyTHKa [2,4; 4],
noatoMy E(f)=[2,4; 4].

Orser. [2,4; 4].




IIpumep 4. Haiigem E{f) — obnacTs H3MeHeans (QyHK-
man f(x)=5sinx—-12cosx.

Pemenne. Tar xax V52+(-~12)2=13, TO0 GyEKODH

MOXKHO 3alHcaTh B BHAE f(x)= 13( sihx — %coax)

=13 (cosasinx —sinoacosx)=13sin{x—-a), rae a=arccos — 13
Torpa us HepaseHerBa — 1<sin(x—o)<1 cieayer, ©ro
-13<f(x)< 13 npu nwdom xcR. IIpu srom dynroua f(x)
fpAHEAMAST BCe IHAYEHUS M3 OpomexyTra [—13; 13]. 9ro
osHauaer, uTe E(f)=[-13; 13].
OTser. [-13; 13].
IIpumep 5. Halizem E(f) — obnacTs msMeHeHMs (QyHK-
n f(x)=x2+10x+30+ ————,
mam f(x) x%+10x+26

Pemrenne. Tak kak a=x2+10x+26=(x+5)*+1>1 opu
moGoM swadeHHHd ¥ (¢=1 npm x=-5), TO PYHKIHIO MOMHO

sanucaTk B Buge f(x)=a+ % +4. Jaa noforo moJoxHTeNb-

HOr'0 g COpPaBeAIMBO HEPABEHCTEO &+ % =2, mpudeM a+ % =

=2 npu a=1. Ilosromy f(x)>6 npu mobom x<R.

IIpn »sTroM smagenne 6 ¢pyEKIIMA f(Xx) OpEEHAMAET B TOU-
Ke x=-5, B ¢yHKnua f(x) OpHHEAMaeT BCe SHAUEHUA N3
npoMexyTika [8; +co). IloaTomy E (f)=[6; + o).

Oreert. [8; + co).

4, YetHblo N HeveTHMIE PYHKUNM

HOpumep 1. HoxkameMm, uro dbyHKnma f[(x)=|x}+7x?
ueTHAS,

Pemense, Tax xar anxa awboro x€R BepHBI paBeHCTBA
f(—x)=l—x|+T(—x)?=}x|+Tx?=f(x), To dynxnua [(x)
qeTHA.

Hpumep 2. HoxaxeMm, uro pyernua f(x)=1g (Vx2+ 1 —x)
HEYeTHAS,
Pemenne. Tax kax zna jobore x<R BepHR pPABEHCTBA

F0)=1g(VEa@+1+2)=lg(vaZ+1+x)=

_lg (Vx +1+x)( Va1, x) _1g x2+1—x2___1g 1 _
Veiel —x Ve2+l-x VvxP+l—x

—lg(sz-}-l—x) 1=--~1g(\/.1r:2-|-1—:c)=—f(.7(:),

10 QyERORS f(Xx) EedeTHAs.
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IIpumep 3. Heccaenyem Ha 9eTEOCTE (PYHEOHIO:
- 12
2) )= G G+ 10)°
__ b 7
6) f®) =27t oy
Pemrenne., a) Ob6mactn onpezenerus GyHroum f(x) ecrs
mMEOxKecTBO D(fy=(-o0c0; —10)V{—-10; 10)U (10; +c0).
Tarx rax

12 12
FEX) = 0 Cxr10) ~ G0 G=10) /&)
ana awboro x<€D(f), To byuxuna f(x) JerHaa.

0) Tax xax objacTe onpefedcHns dyHRHuUEA f(x} ecTh
MHOMeCTBO D{f)=(—00; —21)U(—-21; 11)U(11; +c0), TO, B
JacTHOCTH, udcao —11 mpumagmexntr D(f), a uporusomo-
Joxuoe eMy umeao 11 me mpumammesrutr D(f). Ilostomy
dyrxnua f(x) He ABAASTCHA HH 9YETHOH, HU HEYETHOI.

5%, 3apaun ¢ napameTpom.
Mcnonb3opaHue 46eTHOCTU GYHKUMA

Npamep 1. Haiinem Bce 3HAYeHHA HapaMeTpa &, HPH
KAaMAOM H2 KOTOPHX YpasHeHHe

x*—3ax?-9a+3a%*=0 (1)

UMeeT POBHO TDH KOPHA.

Pemenne, s xaxaoro 3HaueHAdA ¢ paccMorpuM (GyHE-
oo f{x)=x*-3ax?-9a+3a? QOua ompefelieHa HA MHOMKECT-
Be R. Ora dyRARONA YeTHAN, Tak Kak Aaa jioboro x € R copa-
BeANUBO paBeHCTBO [(—x)=f(x).

ITosroMy ecam 49HMCAO X, ~- KOpeHbL ypaBHeHHWA (1), To
TUCIO — X, TOKE KODEHh 9TOr'0 YpABHEeHHS, YpaBHeHWe (1)
AMeeT pOBHO TPH KOPHA TOrAa ¥ TOJBKO TOrZa, KOTAa OHO
HMeeT KOpeHb Xo,=0 ¥ eme gBa OTIHYHKX OT HYJIA KODHS,
OTANYANIHXCA 3HaKaMu. HaligeM Bece 3@avenmda ¢, Ipn
KARIOM N3 KOTOPHRX YHCAO HYJAE ABIASTCH KOPHEM ypaBHe-
HuA (1). Iloacraznme x=0 B ypapHedme (1), MOAYIHM, HTO
STO RBOSMOJKHO TOJBKO B JABYX caydaAx: mpm a=0 n mpm
a=3. Hrak, opa a=0 1 upu a=3 ypaBeeHne (1) nMeeT KO-
DPeHb x,=0.

Hpu a=0 ypasaenue (1) nmeer suj xi=0. 9ro ypasHe-
HHE MMeeT TOJLKO OJHH KOPEHBL X,= 0.

Hpux a=8 ypasuenue (1) mmeer Bug x*—9x2=0. Dro
VpaBHeHHE MMeeT POBHO TPH KOpHA: X3=0, x,=3 1 x,=-3,

CremoBaTelbHO, TOJABKO HOpE a=3 ypaBHeHHe (1) HMeer
POBHO TPH KODHA.

OTeer. a=3.



Hpumep 2. HaiizeM Bce 3SHa4YeHHNA OapaMeTrpa ¢, OPH

KAMA0OM U3 KOTOPHIX YpABHEHUE

ax~1 L ax+1

x+2a  x-2a =1 2
HMeeT POBHO OAWH KOPEeHB.

Pemenne. IIpu 2=0 yparHeHBe (2) He HMMeeT KopHeil.
Jna gaxpgoro sHaueHusa ¢=0 paceMorpum pyrHrRIHIO f(X)=
= ;:‘i_zi + ‘;i';; . Ona onpenenera Ha MuoXkKecTBe D (f) BCex x,
KpoMe x=2a H x=-—2g. Ira ObyHKOUS geTHAA, TAK KaK NAdS
nwboro x € D(f) cuparegInBo paBeHCTBO

ey —0x—1 | —ax+1 _ ax+1  ax-1 _
f=x) “x+2a T Tx-2%a  x-2a | x+%a f(x).

IosToMy ecsim 9mcio X, — KOpPeHL ypaBHeHHUS (2), To n
YHCAC — X, TOXe KOPEeHb B3TOT0 YPaBHeHHA. Ypasaenme (2)
HMEeT OAWH KODEHb TOTAA W TOJALKO TOrA4, KOraa »TOT KO-
PeHEB HYJIL U APYTHX KopHell Her. HaliaeM Bce sHaveHRA d,
OpP¥ RamJOM M8 KOTOPHIX YHCIO HYJIb ABAAETCA KODHEM
ypaBHeHEA (2). IloxcraBns x=0 B pTO ypaBHeANe, HOJYUYHM,
aro a=-1.

Hrax, npm ¢=-1 ypaBHeAwme (2) mmMeeT KopeHs Xx,=0.
IIpoBepnM, He MMEeT JH OHO APDYTrHX KopHedl npm a=-1.

Pemne ypasHeHRAe xx— 21 + xx:; =1, yGepgumcda, uTo
npu a=-1 ypaBHeHHe (2) nefiCTBATEILHO AMEET PORHO OJHH
KopeHb (x,=0).

Orger. a=-1.

IIpumep 3. Hai'nem Bce 3HAYeHmA mapaMeTpa ¢, OpPH
KAXAOM H3 KOTOPBLIX YPABHEHHE

x2-(Ba+1)|x|+2a%+2a=0 (3)

HMeeT POBHO UeTHIPE KODPHS.
Pemenne, ®yuxoug f(x)=x%-(3a+1)ix|+2a%+ 2a on-
peZelieHa Ha MHOXKecTBe R Ina ramxporo smadenus 4. Oma
yeTHAHA, Tak Kak f(—x)=f(x) nna aoboro xcR.
ITosromy ypaBEeHHe (3) IMeeT POBHO MeTHIPE KOPHEA TOTr-
Aa ¥ TOJBKO TOTAA, KOTAA ypapHeHHe

t2—(Ba+1)i+2a%+2a=0 4)

uMeeT JABa PASIMYHLIX [IOJOKHTENLHBIX KODHA f, W ¢, (B
3TOM clydae ypasHeHue (3) OygeT MMeTh HeTHIDe KODES: i,
tay =t m —1y).

YpaBHeRue (4) HMeeT ABA PABAIWIHBIX HOJOMKHUTENBHEIX
KOPHA {; M t, TOTAAa ¥ TOJBKO TOTAA, KOTAA BBINOJHEHBI TPH
YCHOBUA: AUCKpuMuHAHT D ypasHenus (4) DONoXuTeleH, H
cymma t,+#,, H ODpousBemeHue t,f, KopHed ypaBHemua (4)
IIOACHKHUTENBHEL,
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DTH TpH YCAOBHUA O3HAYAIOT, 9TO HMCKOMbIe 3HAYEHHA —
2T0 TOABKO Te &, KOTODhI€ YIAOBIACTBODIAIOT CHCTEME HEpAa-

BEHCTB (Ba+1)2-4(2a%+2a)>0
3a+1>0 (5)
2at+2a>0.

PenrenrmaMu cHeTeMbl HepaseHcers (5) ABIAIOTCA Bce ¢ HS
muoxecTsa (0; 1)U(1; +o0).

Cnef0BATEABED, [ONA KAMIOTO M3 STHX B3HAYEHHE a
ypaBBeRZe (3) UMeeT POBHO 4eTHIDe KODHA.

OrBet. a<€(0; 1)U (1; +00).

IIpumep 4. HaligeM Bce 3HAUEGHAA NAPAMETPA 4, IPH
KAKIOM H3 KOTOPLIX YPABHEeHME

525121 (1 +25a)- 5/* + 5a =0 (6)

UMeeT POBHO JBA KODHA,

Pemenne. Dyuxoua F{x)=5 2511 -(1+254) 5% 4+ 5a
onopefgesedHa Ha MHOKecTBe B 1a xa)xaoro sHaveHndA a. OHa
yeTHAH, TAK KakK f(—x)=Ff(x) ana moboro x<R.

IIopTOMY ecsm ymciIO Xy,-— KOpeEb ypaBHeHHA (6), To
YHUCIO — ¥, TOKe KOPEHL STOT0 YDPABHEHH!.

Q6ozuaunm {=5*l, Torga ypaeneHue () mepenunierca B

BHAE 5t2-(1+2ba)t+5a=0. (D

Ypasuenue (7) mmeer aBa xopEs: ¢,=0,2 u ¢,="5a.

¥pasaenne 5%l =5-1 gopreil He uMeeT. YpaBHeEHE H* =
=54 AMeeT ABA PASTHYHBIX KOPHA Xy U — X, TOTAA K TOJb-
KO TOorja, Korga Sa>1, 7. e. KorAa a>0,2,

CaegoBarenbHo, ypaBHesue (6) iMeeT poBHO ABA KOPHSA
TOABKO Korja a>0,2.

Orser. ¢>0,2.

6. NMpomexyTku MOHOTOHHOCTH QYHKUMM.
NMpomeXxyrkM 3IHOKOMNOCTOAHCTBO PYHKUMMH

IIpumep 1. Onpepenum . vk L
1o rpaduky pyRroun y=7(x) gl ] O
€e NpOMEeXYTKH: A) MOHOTOH- !
HOCTH; 06) 3HaKOHOCTOAHCTBA

e, 8). e, ) B AN

ellIeHNe. a NIHO, UTO * !
DYHRIHS Ol'lpe,ﬂ;eJIEI-I:; HA TPO- Al -2\,01 | 2 /4 LE
MexyTre [-5; 6], ma mpo- i
|

/

4

meRyTEax [-5; —3) m [0; 6]
OHA BO3PACTAET, A& HA NUPOMe- - :
myrre [—3; 0] — y6riBaer. Puc. 3




6) f(x)>0 ma mpomemyrrax (—4; ~2) u (4; 8); f(x)<0
Ha OPOMeXyTKRax [-5; —4) u (-2; 4).

Hpumep 2. Joraxem, uro dyuroua f{x)=V2x—3 Boapa-
CTAET Ha BCce# 00JacTH ompeieneBMs, T. €. Ha ITPOMEIKYTHe
[1,5; +00).

Pemenne. IIyers 1,5< x, <x,. Hoxamem, aro f(x,)<f(x,).
IIna sroro onpenesnnmM 3Hak pasHoCTH f(x,)—f(X)=V2% -3 —
—V2x,-3. YMHOXHAM H pasfAeNuM 3Ty PAsHOCTL HA IOJO-

MHUTeNbHOE INCHO V2%, -8 +V2x,—3 (xopHE He oGpamaioTca
B HYJIb OGHOBpEMEeHHO);

()~ £ ()= VR~ 3~ V%, -

2(x;,—x3)
V2%, -8 +12x, -3

YucauTtenb DoaydYeHHOH ApoOH OTPHDATEIBHEIN, TAK KAK
X, <x,, 3HAMEHATEeJIb NMOJOXKHTEJLHEE, DOTOMY

f(x)—F(x3)<0, 7. e, f(x)<F(xs)

Hrar, GonpineMy SHAUeHUIO APTYMEeHTA H3 OPOMEKYTHA
[1,5; + 0o) cooTReTcTRYET GoNbINee 3HaYeHHme QYHEIIMA, CJIe-
HZOBATENbRO, QYHKIIHA HA STOM IPOMEXYTHKe BO3pacTaer.

IIpumep 3. OnpeaeauM HPOMEKYTEH 3HAKONOCTOSHCTBS
o lx=13(x-2)
dbyuruunr f(x)= -8)(x—4)"

Pemenne. O0nacTs onpenenenua pyrxuuu f{(x) ecTs MHO-
HecTBO (—o00; 3)U(3; 4)U(4; +0), dyrKnus f(x) ofpamaer-
€ B HYJASL B Toukax X=1 »m x=2. Onpegennn 3nar f(x) =€Ha
uHTepBaNax (—oo; 1), (1; 2), (2; 3), (3; 4), (4; +o0) (pmc. 4).

IIpMenas MeTon HHTeD-
m BAJIOB, TOAVYMM, ITO f(x)>0
1 2 3 4 5 HamHTepRaNax (-oo; 1), (2; 3),
(4; +oo); f(x)<0 ma mETEp-
Puc 4 Banax (1; 2), (3; 4).

7. NMocrpoenns rpaPpukos GyHKuUWH

IIpamep 1. IlocTpoum rpadur byHxmuu y=—log,(x~3).

Pemrenme. CHagana mocTpouM rpadur dyBErOINHA y=log,x
(4a pucyHKe 5 OoH HM3006pakeH IYHKTHDHOH JUEHell), TOTOM
lepeHeceM e€ro Ha 3 eAMHHIA BOPABO, MOJNYYHM TpadHK
dyaxouu y=log,(x—3) (puc. 5). 3aTeM CMMMETPHZHO OTO-
OpasuM noAYHeHHLIH rpadpmr orHOCHTEABHEO ocl Ox, mOAy-
guM rpadpuk GyarRonE y=-log,(x—3) (prc. 6).

HOpumep 2. Iloctpoum rpadukr GyErnum y=yY—x+4.
12



7Y R ¥y :k i !
T | r.T + I
| . | ]
r - y,:}{ofi e : : ,,msswfma
| - 2_-_ :; * -2 T | U )
; —a7l . P D A t 2ol R
[ o o
001 .3 5 | 71 % 1|3 7 1 4
EREYENRECHL FREY\ S
—t— — o 4= | +
! | i | | \
T ‘l"‘"‘l_t y “108‘2(-’5]3)?] T T :[y!*';logs(x —?)'f_
1 i 13_1 . - ;
Puc 5 Puc 6
Pemenue, Maunyo byax- | | R r ] ST
N0 MOMEO 3aZaTh dopMy- y=V-x T y=vx -
aofi y=V—(x-4). Cmavara =g 12T T
nocTpouM rpadur OyEKRRmE - ,_[4_‘
y=Vx (aa prcyHKe 7 oB m30- | | .
6paxken HMyHxTmpHO# xmEm- | 4 | -1 (071 [ 4 | =
elf), DOTOM CHMMETDHYHO } [ I
oTofpa3MM €ro OTHOCHTENb- ~— —
HO ocH Oy, moay=nM rpaduy Puc. 7
byarnun y=yY—x (puec. 7).
3aTeM mnepeHeceM NOOJAY4YeH- ~ i 7] _L J
"o rpadur HA 4 €IHHUIE y . - - 4—
BOPABO, NOJXyIAM Trpaduk Q > y=vN-x+4
byakome y=V-x+4 ) ;
(puc. 8). y= . ; —-— ]I\ -
Hpumep 3. ITocTporM rpa- —4 | -1 |01 , 4 x!
bux pysruym y=3cos0,5x. 1 L ) _J
Pentenne. CHauana mo-
CTpoEM rpadbnrr GGYHKIUH Puc 8
T BT A O O/ Y T
( T o {1 . 1_8| y=3cos05x |
PR TR S A e IRz N I
L4 23RN P Sl . o;‘bzﬁéf_ A
LN 7| 0] Y ] T g -1 0 M | X,
PR LSRR E et [0 RNE
r b E-lpmcosx 1N
L ! 1 | A I t.gt o L N
R . _ i 1 J L H 1 4!
Puc 9 Puc, 10



y=cosx (na pucyHKe 9 oH m3obpakeH NYHKTHPHOW JAHHH-
eif), moTOM pacrsHeM eTo BAoJE ocH Ox B 2 pasa, IMOAYyIAM
rpader byErnmd y¥=cos0,5x (puc. 9). 3aTeM pacTaHeM ero
Baoamb ocm Oy B 3 pasa, nmoayyuMm rpadpur OyErmun
y=3c0s0,5x (puc. 10).

IIpamep 4. ITocTponM rpa- L I e
dux byarmIm y=y21-2%+4x. 5 v- 21-x2+4{::‘
Pemenue, Jarayo byHk- LA T TN

DHI0 MOMHO 3a8aTth GopMy- ) | :
goit y=v25-(x-2)2. Tax ' N
Kak y=20 gaa scex xeD(y), .
TOo TouKamm rpaduxa srolt
HYBKOUA ABAAOTCA TOABKC = |3 )
Teé TOYKM miaocKoct:m xOy,
KOODAHHEATEl KOTODBIX ABJISA-
IOTCH PeIIeBHSAMN CHCTEMBI Puc 11

(-2 +y*=25
y=>0.

HoasTomy rpaduroM QyERuuR y=V21—2%+4x asngerca pepx-
HAA NOAYOKPYKHOCTH oKpyxHOCTH (X¥—2)2+y*=5% ¢ menT-
pom (2; 0) » paamycom 5 (pmc. 11).

-}
vy

8*. Npadmkn dynxumin, cogepxowmux Mmoaynu

TIpumep 1, Yocrpoum rpadgur byHKIM® y-_'ix_ii-‘-l“

Pemenne. O6sacTh onpefieleEAd (PYHKIYA €CTH MHOMKE-
CTBO ECeX AeHMCTBHTENBHBIX YHCeN X, KpoMe X ==2. CHauana

HOCTPOMM rpadiK DYHKIUH y=;—%§+ 1 nmepenocom rpadu-

vl T ' vl | | ' :
I N e I A | e
| INCL ' f! |
___i_,__|_$“ :__l._.._.l..._ '__\_:1‘:=|=1

T T | = ==l T |
I | - | -
o] \2 | x O 1 2 I

1 T T ]

1 P ! ] I
1~ | -
: i l 1 |
Puc. 12 Puc. 13
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1\ _"ﬁ' j i I R L
Li__*L_TTT___ ________ iﬂ;L_L_l_Efbﬁz
~_ | | - '. i ~ 1 o
LY TS N [
Ly L. A AU
S A 'R DO L Pl {1 1 I
Puc. 14 Puc 15

®a thyERDUH y=% HA 2 eMHAOB BOPARO W Ha 1 efHEHLIY
sBepx (pmc. 12). IOna Bcex y=0 sTor rpadpux cosmagaer c
rpaduKoM GYEROIAR y=| ﬁ +1| (3Ta WacThs rpaduxa H30-

6pakeNa XAPBOA nuHWel). “acTk mocTpoeHHOro rpabuka,
OJIA Touer KoToporo y <0, cuMMeTpuuHo oTofpasuM OTHOCH-
TexbHo ocH Ox ¥ moayIuM mcKoMEi rpadmx (pme. 13).

IIpumep 2. IlocTpoum rpadmy PyHKOUN y= | x|1—2 +1.

Pemmenne. O6/1acTh onpegenceHHaA PYHKIHM €CTh MHOME-
CTBC BCeX ZeHCTBUTEABLHBIX YHCeN X, KpoMe 9uceN] X=—2 |

x=2, Tax xax GYHKIHS y= +1 yerHAs, TO DOCTPOAM

2|2
ee rpadmr cHavdana Ang x20. B aroMm caywae dysxronio
MOMCHO 381aTh QopMyaol y= xsz +1, ee rpadpmr uzobpaskeH

Ha pucynre 14. Temeps mocTpoeHEYI0 HacTh rpadura cum-
MeTpugne oToGDasHM OTHOCHTENRHO OCH (X U IOJYyUHM HC-
Komulil rpadur (puc. 15).

&) I | (7}

P i
: 1] y=—%[ R

Jr Py

Ry
L
o
=Y
Z_
o
g | />

| "“H(_ L

“Puc 16 Puc 17 Puc. 18
15



x*-1
xlxt-1}"
Pemerne. O6nacTs onpeneneHHs PYHEDIHAH eCTh MHOMKe-
CTEQO BeeX IefiCTBATENBHEIX IHCEN X, KpoMe umcen 0, —1 m
1, Jina |x|>1 mcromEIil rpadmEK coBOAMAET ¢ JACThI0 Trpadm-

Ka OyEROIHA y= P (puc. 16). Oxsa |x|<1 mcxomuii rpadux

IIpavep 3. ITocrpouM rpapuk GyHEKDNR =

coBOazaeT ¢ dJacToio rpadpura byvEroUM y=—% (puc. 17).

Ha pucyune 18 usofpames rpadpur ncromolh dpyHRIUU, KO-
TOPHIA moNydeR ofbeimHeHMeM ABYX ero uacTedl ana |x|>1
u ana [x|<1.

9*. 3apaum ¢ NapameTpom.
McnonbsosaHue rpaPpmkor GpyHKUUH

IIpavep 1. HafizeM Bce gHaueHUS DapaMerpa b, mpu
KaEA0M U3 KOTOPHIX YpasBHeHue
2-62+8x _ 4 Q)
x|
HMeeT DPOBHO TDH KODHESH.

Pemienre, PaccMorpuM byuEKuumo f (x)=ﬂxﬂ. OBa

Jx|
onpefenena ansa Beex x=0. asa x>0 dyuxomo y=7F(x)
MOXKHO 3aAAaTh dopMymoit y=x%—-6x+ 3. I'paduky GyHRIIM
f(x) mpuHagAeKAT AMIOL Te TOYKH Oapaboabl y=x?—06x+3
¢ BepmuHO# (3; ~6), Ana xoroprix x>0. Oxa x <0 ¢pyHK-
nHI y=7(x) MOoMHa0 3amaTh
dopmyaoit y=-x?+6x-3.

yh | | Tpadury ymrnum y=7(x)
. TMPHHANJIERKAT JHIIL TE TOY-
g4 . ._  Ku nmapaboamr y=—-x2+6x-8
X8 —6x8+8x _I ¢ BepmuEOH (3; 6), AnsE KO-

1

|

i

TOpEIX X <0 (5Ta mapabosaa

J —_— CHMMeTpPHYHA napafone
b j—m Y=%°—-6x+3 oTHOCHTENBLHO

o \1 [ 3 g8 x! ocm Ox).
- ~- Tpadrx dyarmmm y=f(x)

! VYpaeueuwe (1) wumeer

F—t—i - »——1| wusofpaxeH HA pPHCYHKe 19,
o POBHC TPH KOPHS TOJIBKO B

= TOM CI ae, RKOTa TIpAMadA
!\ / yb| yuiae, g1k P

I

' y=b nmepecexaer rpadux
LA -_E_M___.__j dbyuxouu y=F(x) pPoBHO B

| . y=-6 TpPeX TOYKAX, T. €. TONBKO
' np¥ bE(-6; ~3).
Puc 19 OrBer. be(—6; —3).




IIpemep 2. HailigeM Bce 3Haue-
HES HnapaMeTpa b, OpH KaXgoM Hu3
KOTODBIX YVDABHEHHE *'».a\

x?-2x—4-|xt+x-2{=b (2)

HMeeT POBHO xBa KODHSI. _1

Pemenue. PaccMmMorpmm ©&yHEK-
g0 f{x)=x2-2x—-4—|x*+x -2}
Qmra onpeaeieHa AaIs BceX xER.
Tak KaK HKBAJAPATHHI TpexXuneE
x?+x—2 paseH Hyal0 M Opu x=1, n 2

I—
=]
e}
il

1
x%—
|t

| _
z'..x*z"\'v’
[
ok I
[
!

Oopu x=—2, T0 ALA HOCTPOeHuA rpa- | N ENE
duxa pysxnEE y=f(x) paccmoTpEM - ——-— ¢ {—% 1
AB8 CIy9Iad. L ‘ |
Ha npomemyTkax (—oo; —2] n | \ .
[1; +c0) dyEROEIO ¥=f{(X) MoxHO ' T 1T

gagaTh (popmysion y=-3x-2. Ha : N —
KajiKZoM H3 5THX IPOMEXYTKOB rpa- | l\
bur Gyxmun y=F(x) — gacTs L 63
opaMoi y=-3x—2. Ipuyem — 7T~ .
f(-2)=4, f(1)=-3. -
Ha npomexyrre [-2; 1] dpyHR- | \_
OHI0 MOMHO B3anars (bopMyHoit p 20
y=2x%—x—6. Ha aToM mpoMemyTHe ne
Tpadpur byHROEE Yy={(x) — qacTp napaboabl ¢ BepIINHOI

1 -e%). Hpmaem f(-2)=4, f(1)=—5.

4 r
dnsa Bcex x rpadmk dyuakomu y=f(x) msobpaxeH HA PH-
cyHKe 20.
V¥papHenue (2) pMeeT POBHC JBA KOPHSA TOJBKO B TOM
cTyuae, Korga upamad y=»>b nepecerkaer rpabmur GyHEIHR
y=7f(x) poBHO B ABYX TOYKaX, T. €. TOALKO NpHE b=-§ nau

opu b=—6%.

OTser. b=-H 1 b=—6%.

HOpamep 3. Halizem Bce 3HadueHHA napamerpa b, mpu
KaxxAaoM H3 KOTOPHIX YDABHEHHE

V49 —(x-b)e=6-0b (3)
HMeeT eAMHCTEeEHLIN KOpeHB.

Pewenne. [Ina kamjaoro sgadeEua b paccMorpum GyHK-
oaw y=vV49—-(x-b)?. Tax rax y=0 ana scex x€D(y), 1o
TOYKAaMM IpadHka oToll GYHKUUM ABAAIOTCA TOJLKO Te TOU-
KH ILIOCKOCTH X0y, KOOPAVHATH KOTOPHIX ARIJIOTCH DeHIeHH-
AMHR CHCTEeME] (x-b)P+y2=49

y=0.
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y=6-»% ITosToMy ANA RaKAOro 3HAYSHHA b

rpaduKoM GyERUER y=Y49-(x-b)
ABAAETCA BepXHAA NOIYOKDYKHOCTH
oxpyxpocTH (x—bY+y*=49 ¢ nenr-

poM (b; 0) m paymycom 7 (puc. 21).
Ilna raxmoro sHaveHua b rpadm-
Puc. 21 KoM ¢yaxour y=6-b saBIdgerca
upaAMad, HnapanieabHad ocH Ox.
Ypassenpne (3) 6ymer HMeTE eZHHCT-
BeHHBI KOpeHb JAKIIBL TOrAA, KOrJa 3TA IPAMAA KOCHeTCH
noayorpy:xuaoccTH. 9To upousoiizer npm yexopuu 6-b=7,
T. e. Ipm b=-1.
Orper. b=-1.

10. NMpepen Pynkuum

Iipamep 1. Buuncaum mpeaen lim 62’;"130
Pemenne.

lim 62x -1?? _alci_.n.f‘o(3_+3) lim3-lim 2x1-~3 =3.
IIpumep 2. BoivucauM npeaen it m%ﬁ
Pemenne, lim —lixPyi2x lim ﬂ-'-__l_xﬂ_._

=+ 13x7 4+ 14x FoA® 4g 14
llm( 11x+ 12)

#4000

=_00.
lim (13 +—1¥4~)
X—+00
Ipumep 3. Beraucaum npemest lim xx" 255 .
Pomenne. lim *-=25 _}im ‘x‘5)("‘+5) —lim (x+5)=10.
x5 XxX—b x5 x— ')
Hpumep 4. Buuucaum mpenen hm sin 5x
tgdx ’
sinbx sinbx-4x-cosdx-5
Pemenwe. lim = =lUm — sndx 4~
=1 sinbx _ 4x -§)=§-l gin5x 1
E-I‘%( Bx sindx cos 4x 4 4 xi~l+no 5x . sindx
lim ————
x—p 4x

18



sm5x=1 lim Sin4x sindx =1,

- _5
X 1lim cos dx = 3’ TAK KaK }ci_{n " lim =2

x—0
limcosdx=1.
x—0

Ipumep 5. Burumcamm mpemen lim (1_ E)x

(TR

Pemenne. l.i_g!.o(l— %)‘; lim ((1 +L) 2x)_% —e %, TaK

X —ca 2

KaK }"1_1_%10(1+%)“=e.

11. O6parHsie dpyHxkuum

Ecnru byaroua y=7F(x) oupeieneHa U ¢CTPOTOo MOHOTOH-
Ha HA TPOMEXYTKe J H HMeeT 00JaCcTh H3MeHEHHS — IIPO-
MexyToOK J;, TO oHa HMeeT ofpaTHYI0O GYEKIHK ¢(X) ¢ 00-
JACTBIO OHpefeNeHRs oJ;, M obinacThio H3MeHeHHS J

IIpumep. Haiipem dyarumio y=¢(x), o6paTHyI0O K AaH-
Ho#t pyurmun y=Ff(x), ecan:

a) y=4x-2, x€[-1; 2];
5 * »
0) y=}~_—1+4, x€(1l; +co);
B) y=(x—3)+2, x€[3; +co0);
r) y=1+Vx+2, x€[-2; +oc0);
m) y=b5*+3 e) y=log,(x-3).

Pemenne. Bece dyHKROAR, pacCMATPHBAEMEIE B 3TOM OpH-
Mepe, oupeAeleHEl B CTPOr¢ MOHOTOHHE Ha AAHHBIX IpOMe-
HYTREX, NO9TOMY BCe OHH UMelT obpaTuRle pyarouu. Haii-
AeM HUX.

a) O6macrpr onpepexeHus dyEROoum — orpesor [—1; 2],
obnacTr u3MeHeHUa — OTpe3okK [—6; 6]. Bupasus x us dop-
MYAH y=4x-2 agna x<[-1; 2], noayuum, yro
912, rae yE[-6; 6], x€[~1; 21 1)

Popmyna (1) samaer dyeErmmio x=0¢(y), obpaTHyi XK
byrrpuH y=4x-2, x€[-1; 2]. Samennm B dopmyrne (1) x
Ha Y U y Ha x, noayuyuM byHRIHIO ¥=9¢(x):

y=2*2, rge xc[-6; 6],

ofpareymw ® Gyukouu y=4x-2, x<[-1; 2].
6) O6macTe onpefereHMa GYHKOUM — IPOMEXKYTOK
(1; +o00), obmacTe M3MeHeHHBS — NpoMeRyToK (4; + o). Bh-
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pasue x us hopmMyne y=%+4 aas xe€{l; +o00), nmony-
YuM, 9ITO

x=-§%+1, rae ye(4d; +o0), x€(1; +00). (2)

Popmyna (2) saxzaer dbyExoMic x=0¢(y), obpaTEYIO K
GOYHRIHY Y= }—?—1 +4, x€(1; + o). BameanMm B dopmynre (2) x
H& ¥ U § Ha X, TOAYyYMM QYHKIAK ¥ =9 (x):

5
y==;:-:1-+1, rae x&(4; + oo},

o6paTHYI0 K PYHKIUHU y=;—£—1— +4, xe(l; +c0).

B} O6aacte oupeseneawa AGYHKIHYE — DPOMEKYTOR
{3; +<0), oGnacTes HaMeHeHUR — Opomexyroxr [2; + o). Bu-
pasue x uz gopmyasl y=(x-3¥+2 ana x<€[8; +), noxy-
YHUM, YTO

x=\y—-2+3, rae y<[2; +o0), x€[3; +oc). (3)

Popmyna (3) sagaer dyHKRIMIO x=¢(y), o6paTHYI® K
byHEnEH y=(x-38)*+2, x€[3; +o0). BaMeHuM B dopmyne
(3) x mra y u y Ha x, MONYUHM (YHKIAWL Y=0@{x)

y=\x—2+3, rge x€[2; +o0),
oGpaTHyI0 K dyHkmuu y=(x-3)*+2, x€[3; +oco).

r) ObnacTer onpeRenedus (GYRELHH — TPOMEXRYTOR
[-2; +o0), obnacTs H3IMEHEHHS — NPOMEKYTOK [1; + co).
Beipazus x usz popMyas y=1+\x+2 gna x >-2, monyyum,
4TO

x=(y-1Y-2, rge y€[l; +0), x€[-2; +0).  (4)

DopMyna (4) zagaeT GyHRuIMmMO x=0(y), o06parAyio ¥
byakoun y=1+\x+2, x€[-2; +0c0). 3amennm B dopmyae
(4) x Ha y ¥ ¥y Ha x, DOAYUHM (YHKLHIO y=0¢(x):

y=(x—~1)2-2, rae x€[1; +00),
obparnyio ¥ byEruHM y=1+\x+2, x€[-2; +oo).

A) Obascts onpenenenna Gysxunu — R, obaacts naMe-
HeHMA — UpoMexyToK (0; +oc0). BmpasuB x us HopMyIsl
y= 572, nmosyumM, UTO

x=logsy—2, rae ye(0; +o0), x€R. (5)

Popmyana (5) samaer QyHrumio x=¢(y), obpaTuyio ¥
dbyaxoau y=5""%, x€R. 3aMenum B Qpopmyne (5) x Ha ¥y |
¥ Ba X, TOAYYAM QYHRIHIO ¥=0(x):

y=logyx—2, rae x€(0; + c0),
obparayw ¥ dbyHKOMK y=5'"2
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e) O6macTe oupezenennss (HPYHKONE — OPOMEXRYTOR

(8; +o0), obnacTy maMeneans — R. Bripasus x u3 dopmy-
ael y=log,{x—-38) ana x >3, moayaum™, urTo

x=2v+3, rae yeR, x€(3; + oo). (6)

@opmyna (6) sagaer ¢yHKIHIO x=¢(y), o6paTHYIO K
OYEKIUA y=log,(x—-3), x€(3; +cc). BaMeHuM B (GopMyIe
(6) x Ha ¥y n y Ha X, NOAYYHM QPYHRUHIO ¥=¢(x):

y=2*43, rae xR,

obpartiyio ¥ GyHRIHEN Y =log,{x —3), x€(3; +co).

12. MpounssopHblie 3NEMOHTAPHBIX GYHKUWA

3aecr u ganee mpouspoAHas GVEROHH f(x) waxomures
INA TeX 3HAYeHMME X, NPH KAKIOM H3 KOTODHIX 3TAa QYHK-
NHS HMeeT ODPOH3IBOAHYIO. ,D;.!I.ﬂ OpOoCTOTHL 3AUHUCH CAMH 2PTH
3HAYECHHNA He YKa3BIBAIOTCH.

Hpumep 1. Ilonsaysace onpemeieHHeM, HAMAEM OPOH3-
soauyo GyEKIuR f(x)=x%-Bx+7.

Pemernue. B mioboil Touxe x<€R BLIUNCIHM OpHpalie-
HHe QYHEINE Af, COOTBeTCTBYIOUSe IPHPAIHSHHI) Apry-
MeHTA AX:

Af=fx+Ax)-f(x)=(x+Ax)>-B{x+Ax)+T—-(x>-Bx+T)=
= 2xAx + (Ax)? —HAx =(2x + Ax - 5) Ax.

Af
Brrauceaum OTHOINeHHE e
A =2x4+Ax-5.
Ax

Af

Teneph BRIYACAEM OpeAesl OTHOIICHMSA Ay IPH Ax—0

.. Af

}:ﬂa=gﬂ(2x+aﬁx—5)=2x-5.
Hrax, f'(x)=2x-5,
OrBer. f'(x)=2x-5.
Ipumep 2. HaiigeM: 8) £'(x); 6) £'(2),
ecnu f(xy=x%-4x2+3x-11.
Pemenne. a) Hiag kamporo x<€ R mMmeeMm
Fx)=(x3-4x24+3x-11) =(x%) - (4xY) ' +(3x) —(11)' =

=3x2-4.2x+83.-1-0=8x2-8x+3.

6) /'(2)=3-22-8-2+3=-1.
OrtBer. a) f'(x)=8x2-8x+8; 6) f'(2)=-1.

21



Tpumep 3. Haitgem: a) £'(x); 6) £ (0),
ecnma f(x)=>5%sinx.
Pemenwe. a) Ibia wamaoro x € R nMeeM
F (x)=(5%-sinx) =(5%) -sinx +5%-(sinx)' =
=5%Inb5-sinx+ 5% cosx.
6) £ (0)=5%1In5-8in0+5% cos0=1.
OtBer. a) f (x)=5%-Inb-ginx+5%-cosx; 6) f ()=1.
Tipamep 4. Haitaenm: a) 7'(x); 6) (- 2),
3x%~5
x+1 °
Pemenue. a) JIIna wammgoro x#=—1 uMeem

f’(x)=( 3x2-5 )’= (322 -5)"- (x+1)=(3x%—5)- (x+1)" _

ecnma f(x)=

x+1 (x+1)2
_6x-(x+1)-(8x*-5)-1 _6x*+6x-8x%+5 _ 32%+6x+5
(x + 1) (x+1) (e +1)
r(_oy_ 8- (=2)*+6-(-2)+5 _
8) '(-2) i 5.

rron— 8X24+6x+5 (D) =
OTeer. a) f'(x) G 6) f'(—2)=5.

IIpumep 5. Hatizem: a) f'(x); 6) f'(1), ecan f(x)=\/§.

Pemenne. a) Has xaxporo x>0 zanumeM (QYHRIHIO B

1 T\, 1
Bage f{x)=x2%, Torma f'(x)= xz) Ly 1

1
l L
2x2 2vx

Do |

6 F'(M=5 5=
(x

2
Orser, a) [

B |t

1.6 )=l
)= iz O F(=1.

13. Mponssoanas cnoXHoi pyHKLMM

3zecs B panee MpousBogHas GYHRuEM Y={(u(x)) Haxo-
JAUTCA KAX IOPOH3BOAHAS CJONKHON ¢yarmmm mo dopmyne

!

Yo=Y, U
Npumep 1. HaiizeMm npoussozayio GpyErOHR y=(2x—5)%°,

Pemenue. y.=(u®),-u,=20u'® u,=20(2x-5)"*.(2x-5) =
=20(2x-5)1°-2=40(2x - 5)'%, rae u(x)=2x-5.

Orrer. 40(2x—5)°.
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Hpumep 2. Halinem nmponspofnyio GyHEKDUM:
a) y=sin(4x+5}); 6) y=ctg(Tx-6).
Pemenne.
a) y,~(sinu),-u,=cosu-u,=cos(4x+5)-(4x+5) =
=4cos(4dx+5), rae u(x)=4x+5;
1 1

6) yx=(0tgu)u‘ux=—sin2u x=—m2—(7x_'6—}°(7x—6)=
-9 _
=m, roe u(x) Tx-6.
Otser. a) 4cos(4x+5); 6) =1

sinZ(Tx—6)

Ipumep 3. HalineM mponsBoARy (YHKIIUH:

a) y= ezx—3; 6) y= 53x+4;
B) y=In(5x+6); r} y=1log,;(4x-5).
Pemrenue.

a) y.=(e), u.=e* u,=e*3.(2x -8y =2¢*>3%, rpe
u(x)=2x-3;

6) y,= (5, w,=5"-In5 1, =5 .In5. (3 +4) =
=3-55+In 5, rae u(x)=3x+4;

' _ L :_l. - 1
B) yx—‘(lnu)u ux_ u u’x 5x+6

u(x)=5x+6;

f D
(bx+6) = 5216’ rxe

1 ’ 1

r) ye=(logsu), - u,= -0 U= @x—5)-n3 (4x—-5) =

4
= @»_5) I8’ rae u(x)=4x-5.
Zx—3. . B3x+4 . 5 .
O*nse:. a) 2¢%*°%: 6) 3.5 In5; B) Eri6’
" @x-5) 3"

Hpumep 4. Hajinem mpom3BogBayio GyHKIHN:
3 -]
a) y=Vx; 6) y=Vx2.

Pemenue, a) Ecan x>0, To QYyREIHEI MOMXHO IAIKCATE
1

B Buge y=x°. Torga mmeem
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Eean x<0, o —x>0 B QyEROHIO MOXHO B3A0HCATH

1
B Buje y=—(—x)?. Toraa uMeem
2
, 1 ) 1 ' 1
D‘z=—§(u) . u———-( x) = pymng
3ut (-x)? 3\Vx?

rae uf{x)=-x.
paa wasgoro x#*0.

Hrax, y (x)=
8Vx?
0) Ecim x>0, To QpYHEOUID MOKHO 3JanHcaThE B BHJAe

2
, TOr'a AMeeM

y=x°
1
y;=£x 3=in .
3 1 8
35 3Vx
Ech x<0, To OVEKOHIO MOKHO sannca'rh B BHAE
(-— x)?, a TaKk kKak —x>0, TO B BHAE J= (—.1(:)s Torpga
HMeeM
-1
Y= 2wy P ow=-2 w= 2 ()= (-1)=-—2,
343 3V-x 3V-x 3Vx
rge g(x)=—x.
HArak, y'(x)= 2 Ans wamaoro x=0.
3vax
, x20; 6) —2—, x#0.
3vVx

OTtBer. a) 31
3Vx?
14%, MNpoussoaHas CNOXHOW PYHKLMM
(npoponxenne)
I¥pumep 1. Haiigem f(2), ecanm f(x)=\3x2—-6x+1.

Pemenne. CHauvana HaiifileMm npomsBoguyo dyuroun f(x)
1y _1
1 3x2—6x+1) 2x

f’(x)==(\/3x‘°‘—6x+ 1I'=((3x2—6x+ 1)2 ) =
6x—-6 - 3x-8
V8x?—6x+1

X(3x2-6x+1)Y =
2V8x?-6x+1
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3-2-3 _gqg
3.22-6.2+1

Tarx xak 2€D(f' (x)), To f'(2)=

OTser. f'(2)=3.

Opumep 2. Haitgem f'(4), ecanm f(x)=(x2—3)-\/5c2+_9.

Pemestne. CHauana HalizeM npouasoaHyoo ¢yeErnmu f(x):
7 (@) =((x*-3) V1 9) = (x2- 8 - VP + 9+ (x* - 3) - (Va2 + 9) =

1
=2xo\/x2+9+(x2—3)-%-(x2+9) 2. (22 +9) =2xVri+ 9+

+ (x2-8)-1-2x _2x(x*+9)+x(x?*-8) _ 3x*+15x _ Sx(x*+5)

2yx?*+9 x2+9 Vxi+9 Vx*+9 )
. 4(42 )
Tax xax 4€D(f'(x), 10 f'(4)= 2 2A 6 _ 12521 —50,4.
V4249
Orper. f (4)=50,4.
Vx?-.25

Mprmep 3. Haiinem f'(13), ecuu f(x)=~——

Pemronne. CHagana HaligeMm npouassogayic dyaronu f(x):

) 225\ (Va*—25) (x-38)-Vx?-25.(x-3Yy
fE=\~———7F)= . -
- (x-3)
(x2-25)(x-8) _m. 1
__ 2Yx®-25 _ x22-8x-x%425 _
(x—3)* Va2 -25. (x—3)
_ —3x+25 .
Va2-25-(x-3)
, -3-13+25
Tax xax 13€D(f (x)), o f(13)= =
I Y132_25.(13-38)?
600 °
18y = — —_
Otger. f'(18)= 500 "

15. Maxcumym U muHMMyM GyHKLMM
HO OTpe3sKe

Hpumep 1. Jana dyErops f{x)=x°—-6x2+9x+ 7.
Haiigem:
a) KpHTHYeCKHe TOUKHN dyEKmum f(x) Ha orpeske [—2; 2];
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6) HanGoablmee M HAMMEHbIIee 3HAYEHHA PYHRIEH f(x)
Ha oTpeske [—2; 2].

Pemenne. a) IIponassoanaa Gysromu f{x) cyiecrsyer
Aaa nioboro x€R. Haiizem ee:

F(x)=(x*-6x2+9x+7)Y=3x2-12x+9.

Haiizem Touku, B KOTOpPHMX f {x}=0. [daa sroro pemnam

yPaRHeHHe
3x2-12x+9=0, 1)

VYpasaenne (1) uMeeT aBa KopEA: 1 ¥ 3. Hs srEX uncen
TONBKO YHCHC 1 gBAAeTcaA BHYTPeHHe#l Tourol otpeska [—2; 2]
ITosTroMy x=1 — eAMHCTECHHAS KPHATHUECKAA TOIKa (PYHK-
our f(x) HA oTpeske [-2; 2].

6) BomupceanM sHadennsa GpyHKOmEW f(xX) HA KOHIOAX OT-
PE3KA B B KPHTHYECKOH TOUKe:

f(—2)=(-2)*-6-(—2)?+9.(—2)+T=—-43;
f(1)=13-6-1249.1+7=11;
f(2)=28-6.224+9.24+7=9,

Hambonrmee anagennme pyaxknun f(x) Ha oTpesxe [—2; 2]
paBHo 11, aro sHaueHHe ROCTHTraeTcd B Touke x=1; Hau-
MeHbINee 3HauYeHMe QYHKOMH f(x) Ha orTpeske [—2; 2] pas-
HO —43, 9T0 sHadYeHUe AOCTUTAETCH B TOUKe X =—2:

max f(x)=7(1)=11; min f(x)=7(-2)=-43.

Orger, a) x=1; 0) Elz?ﬁf(x)=11’ ﬂf%f(x)=_43'

3

Ipumep 2. Hara dyaxmus f{x)=x2-3 \x2. Haiizem:

a) KpuTEUecKEe TOUKH GyHKOUHU f(x) Ha orpeske [—1; 8];

0) mamboJbilee B HauMeHLIIee sHAYeHUR GyHRIMHE f(x)
Ha oTpeske [—1; 8].

Pemenne, a) Ilpouseoamasa $yarmmm f(x) cymmecreyer
pna aoboro x#0 (em. n. 13). CunepoBaTesibHO, OHA CYIIECT-
ByeT B a1060i1 Touke orpesxa [—1; 8], xpome mourm x=0.
Hooromy x=0 — rputnyeckad Tourka dyHrmuu f(x) Ha or-
pesre [—1; 8].

T moﬁgm x2#0 malifeM DpouM3BOARYI0 hyHKNUM [(x):
fx)=2x—~=—.

Vx

Hatigem Touxm, B KoTopMX ['(x)=0. dxa sroro pemum

VpaBHeEHe

2
2x— -2 =0. (2)

Vx %
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¥parHeHue (2) uMeer nBa HopHA: 1 u —1. Ma stux un-
ceJl TOJBKO YHCIO0 1 ABaaerca BEyTpeHEeil Touxoll oTpeakra
[-1; 8]). IloatoMy x=1 — emle OAHA KPUTHYECKAA TOUKa
dyaroun f(x) na orpeske [—~1; 8].

Hrar, dyuruua f(x) aa orpeske [—1; 8] uMeer ase Kpu-
THIecKHe TOUYKH: x=0 1 x=1.

6) Jna BaxomgeHud EauboabIieTo N HAWMEHBLOIETO BHA-
geHENH PYHKIMH HA OTPE3Ke BRIUKCIHMM €€ SHAYCHHS HA KOH-
nax OTPesKA W B KAMAON KPHUTHYECKOM Touke:

F-1)=(-1y-3Y(-1p=-2;

£(0)=02—3Y07~0;
fy=12-3V1T=_2;
£(8)=82—3V8T=52.

Hrar, max f{x)=52, min f(x)=~2.

[-1; 8] (-1, 8]
Orser. a) x=0u x=1; 6) Ellg.gﬁf(x)=52, [I_r}:qsl]f(x)=-2.
TIpumep 3. Halimem HAUGOMbIIee ¥ HAUMEHbIIee 3HATE-

rua pyrxume f(x)=x%—-10x24+ 50x 10 Ha orpesxe [-1; 1].

Pemienne, IIponsroanaa GyEronru f(x) cymecTRYeT AiIdA
moboro x < R. Haiinem ee:

F{x)=(x-10x%4 50x— 10) =5x*— 30x2+ 50.
IlpousBoguasa dyuxnuu f(x) He ofpamaercd B HyJIb HU
AXa Kaxore x, Tak xaK 5Hxt-80x%24-50=5(x-6x2+9)+5=
=5(x*-8)’+5>0 pna mwoboro meiicTBUTeNBHOr0 4YMUCIA X.
CnepoBaTensHo, $yBRONA f(X) He EMeeT KPHTHTIECKHX TO-

gyex, HambBoabimerce 1 HAMMeHLUISTO SHAYSHHII HA OTpe3Ke
[-1; 1] oua mocTHUTaeT Ha KOHOAX 3TOTO OTDE3Ka.,

Breraucaum sHaveHdA GyHEDAN f(x) KA KOHIAX OTDe3Ka:
f(—1)=(-1)*-10-(-1)*+50-(-1)-10=-51;
F(1)=1°-10-13+50-1-10~=31.
Hrax, max f(x)=381, min f(x)=-51.
-1:1] -1; 11

Orger. f&?alc]f(x)=31, [Ifglil]f(x)“—m-

16. YpapHoHHe KOCOTENbHOM K rpadpmky
$yHKL UM

IIpamep 1. Hana dyaxowa f(x)=3x2+4x-5. Hanumenm
YPaBHEHHE KACATEIBHOH XK rpadmry dyHKOuER y=f(x) B TOU-
ke rpaduxa ¢ abcmmecoit x,=1.
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Pemenne. Ilpoussognaa oyHromunr f(x) cymecTayeT AIA
moboro x<R. Haligem ee:

f(x)=(8x*+4x-~-5) =6x+4.

Torpa f(x)=Ff{(1)=2; f'(x,)=Ff"(1)=10. ¥paBHeEHe Kaca-
TeJbHOH HMeeT BUJ,

y=1"(xe}(x—2x5)+ f(x0),
y=10(x-1)+2,
y=10x-8.
Otper. y=10x-8.

Hpumep 2. OHasa  ¢ymrnua f(x)=x*-3x%+2x+5.
HanuimeM ypaRHeHHe KacaTelbHoli K rpaduMyry GyHRIHH
y={(x), napannenpHoii mpaMoit y=2x—11.

Pemenne. JIpoussognaa dyarnusr f(x) cymecTByer mas
awboro x<R. HalineMm ee;

F(x)=(x?-3x%+2x+5) =3x2~6x+2,

Tar rar KacarTensHasd XK rpadury dyHRIEd ¥ =7(x) B TOU-
Ke ¢ alcmuccoii x, mapangennpHa npamoil y=2x-11, 1o ee
yraoeoit koabdumuenT paseH 2, T. e. F'(x,)=2. Hafigem a1y
abcmuccy M3 yCIoBHA, 9To 3xi-8x+2=2. Jr0o paseHCTRO
CITPABENUEBO JIHUIIL TPH X,=0 ®m npm x,=2. Tax Kaxk B TOM
u B gpyroMm ciydae f(x.)=>5, o npamaa y=2x+b racaercs
rpapura GyEKIEA unTH B Touke (0; 5), unu B Toure (2; 5).

B nepBoM caydae BepHO YHcaI0BOe paBeRcTBO H=2-0+b,
oTKyZa b=05, a BO BTODOM ciy4dae BEpPHO YHCIOEOE PABEHCTEO
5=2-2+b, orryma b=1.

Hrax, cymlecTBYIOT JABe KacaTenbHEe Yy=2x+5 u
y=2x+1 x rpadpury GyHRIEA y=F(x), DapanneabHEble IPa-
Mo#t y=2x-11.

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

Mpumep 3. Hana dyrenua f(x)=x2-6x+7. Hanmmem
VpaBHeHHEe KacaTeAbHo# K rpadury dyvHKODum y=f(x), opo-
Xogdamen gepes TouRy A(2; ~5).

Pemenune. Tar rax f(2)#—5, To Trouka 4 He mpuHagiIe-
sxar rpadury GyurIuu ¥ - F(x). IlIycts x, — abcoucca Tou-
KH KacaAHHA.

IIpoussonraa dbyvernun f(x) cymecreyeT nua Awmboro
x€R. Halthem ee:

f(x)y=(x*-6x+1)=2x—-86.
Torma f(xg)=x3—6x,+7; f'(x;)=2x,—6. YpaBHeHHe Kaca-
TeNbHOH MMeeT BH]
y=(2x,—6)(x—xo)+ x5 —6x,+7,
y=(2x,—8)Yx—x3+7.
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Tak Kayg Todka A IpHHAAMEXHT KacaTeJbHOH, TO copa-
peANBBO YHCIOBOE DABEHCTRO

—5=(22,-6)-2~x3+ T,

oTRYVAS Xo=0 BaHu x,=4. JTO 03HAUAET, UTO Hepe3 TOUKY A
MOKHO ODOBECTH JBe KacaTejJbHEIe X rpadury PyHHIOIUH
y=r{x).

Ecam x,=0, T0 ypaBHeHHe KacaTelrHol HMeeT BUE
y=—-6x+7. Bena xo=4, T0 ypaBHeHHEe KaCATENILHON mMeeT
BOA Y =2x-9.

OTzer. y=—6x+7, y=2x-9.

Hpumep 4. HDarsr dyarnumg f(x)=x*-2x+2 n g{x)=
=—x2~8. Hanuniem ypasHeHEMe 0o6mel KacaTelbHOH K
rpadbuKaM 3TAX QYRKIHH.

Pemrense. IlycTh x; — afcmmeca TOYKHM KACAHEAA HCKO-
moii npaMoit ¢ rpadpmkoM byHrmuu y~=f(x), a x, — abcouc-
ca TOYKM KacaHusd Toli e npaAMol ¢ rpabuxoM yHEIHR
y=£g(x).

Iipoussonkas dyREnum f{x) cymecreyer AAs awdoro
x€R. Halizem ee:

F(x)=(x%-2x+2) =2x-2.

Torpa f(x;)=x}-2x,+2; f'(x,)=2x,—2. VpasEeBue Kaca-
TennLHOM HMeeT BHJ
y=012x,-2)(x—x,)+x3~2x,+ 2,
y=02x,-2)x-x%+2. (1)
IIponaBoanaaa ¢yHROHE £{X) cyImecTByeT AJMdA JGoro
xcR. Haiinem ee:

g (x)=(—x2-3)'=-2x.
Torza g(x,)=-x%-3; g’ (x;)=—2x,. YpasHeHHe racarenb-
HOIt BMeeT BHZ
y=—2x,(x~x,)—-x3-38,
y=—2x,x+x%-3. (2)

Ouesuznnao, uro ypaeHeEHA (1) m (2) aBirgOTCA ypaBHe-
HuAMK OZHOH H To#l e npaMo#l Npu BEIOOAHCHHH ABYX YC-
aopmii: 2x,—2=-2x, u —x¥+2=x3-3. Pemmns cmcTemy
ZBYX YpaBHEEHMIl ¢ ZBYMA HEH3BECTHEIMH X; H X, HOJYIHUM
MM X, =2, x,=-1, naya x,=-1, x,=2. 370 o3mavuaerT, YTO
CYINECTBYIOT ABe ofimue KacaTeabEne K rpadmramMm dyarmAil
y=f(x) m y=g(x). Hoacrasus x,=-1, sareM x,=2 B ypas-
HemHe (2), DONyIHM YDABHEHHS ABYX KACATENLHEIX: y=2x—2
ny=—4x+1.

OrBer. y=2x~2, y=—4x+1.
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17. NpubnuxenHbie BLMUCTCHNS

IIpumep 1. Braumeanm npnbamkerHoe sHaAgeHUE [(X,+ AX)
dyHERIIAN:
a) f(x)=x%, ecaum x,=1, Ax=0,01;
6) f(x)=Vx, ecim x,=81, Ax=-0,08.
Pemenne. IIpnGnm:keEnoe smadermue GyExouur [f(x,)
6yaeM BEIYHACAATH U0 dopmyne
F(xo+ Ax) = f(x0) + f' (%) Ax. (1)

a) IIpoussoanaa pyExuEH f(x) cymecTBYer AndA JobGoro
xc€R. Hafigem ee: ' (x)=8x",

IIo dopmyne (1) mmeem f(1+0,01)=7f(1)+f'(1)-0,01l=
=1%848.17-0,01=1,08.

6) Ilponseopgnaa dyHKIOUA [(x) cyilecTBYeT AnA mob0ro

x>0. Haiigenm ee: f'(x)= 1 mo dopmyne (1) nMeem
2yx

f(81-0,068)=f(81)+f (81)(-0,068)=

— 1 -
=\/81+m-(-0,06)~8,997.
Oreer. a) 1,08; 6) 8,997,
IIpamep 2. Braunmcaum apmGausaesdo tg47°.
Pemenne. Paccmorpum byarnmo f(x)=tgx. Brpasam
Bennqnny ,n;annoro yraa B pa;maﬁax 47° = 45°+2°=%+

9 o . Ilyers x,= 4 , 8 Ax=—= 90" IIpoussoauaa Gyaroun f(x)

cyImecTByeT Ana naioforo x#

fFlx)= m:t2
(i (2)or(2) demet+ -
4

N 8,14 _
~1+2- 525 ~1,07.

2+1tn, neZ. Hailinem ee:

g IIo dopmyne (1) mMeeM

Orper. tg47°=1,07.

18. Uccnepgosaumne $yHxkumii
€ MIOMOWLbIO NPOM3BOJHOIN

MMpumep 1. HecneayeM B MOHOTOHHOCTE M BKCTDEMYMEL
byrrouw f(x)=x3-3Inx.
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ey, .

L + L — 1 _=__
1/ o s ANt
min max min

Puc. 22 Puc. 23

Pemenne. OyaxOua f(x) onpererena AxA Beex x>0,
T, . D(f}=(0; +o0). IIpon3BoAHAR CYIIECTBYET B KAMIOI
Touxe OpoMexyrra (0; +c0), mafizem ee:

f’(x)=3x2—-3“= 3(x—1)(x2+x+1).
x x

Tar kar f(x)=0 naums npu x=1, To pyaromua f(x)
MMeeT eIMHCTEEHHYI KPDHTHEYECKYIC TOUKY x=1.

IIpu x>1 npomseoguHaa [ (x) DOJMOXKUTEeNBHA, 4 OpPH
0<x<1 oTpuDaTensHa, CASTOBATENBHG, Ha IpoMeryTKe (0; 1]
dyEKIHA yOnIBaeT, & Ha OpoMexxyTxe [1; + oco) BospacTaeT
(puc. 22). Touxa x=1 — Touka JIOKAKBEOI0 MHHHMYMA
dyernun. Tak Kaxk OHa egWHCTBeHEadA, TO B Hell pynKnua
JOCTHraeT CBOEro HAWMMEHLIIEro 3HAYEHHA (MHUEHMYyMA):
f(1)=12-3Inl=1.

Otser. Ha opomemxyrre (0; 1] dyExoua yOriBaeTt; Ha
apomexyTre [l; 4 00) BospacTaeT; HaHMEeHbIIee 3HAYEHHE,
paeEHoe 1, OYHKIIHNA OOCTHTaeT B TOUKe x=1,

TIpumep 2. Haitagem EapBolbiree H HAHMeHbIee sHAYE-

—16x
uwua pyrxunn f(x) 216"

Pemrenme. dyrrnua f(x) onpeseneHa and Bcex x<€R.
[poussozguaa cymecTsyeT B KUKAOK Touke obGsacTh onpefe-
Aenna byarRoua®, HaligeMm ee:

£ (x)= ~16(x2+16)+16x-2x _ 18(x—~4)(x+4)
(% +16)° (x%+16)*

Tar xar f'(x)=0 nume npy x=4 U opu x=-4, TO
byaruus f{x) uMeeT TBe KPUTHUECKHNE TOUYKH X =4 ¥ x=—4.

Ilpr x <-4 u Opu x>4 NpoA3BOAKEaA [’ (X) DOAOKHTEND-
HA, a OpH -4 <x<4 oTpUIlaTenbHa, CleLOBATEJbHO, HA TIPO-
MexyTKax (—oco; —4] m [4; + c0) dyEKOEA BO3pacTaeT, a HA
upomesgytre [-4; 4] ybmeaer {puc. 23). Touxa x=-4 —
TOYKA JOKAJBHOIO MakcHAMyMa GYHKINH, a TOUKa x=4 —
TOYKA JOKAJBHOTO MHHUMYMA.

Tak xak f(x)=0 npx x=0, f(x)<0 opu x>0 u f(x)>0
upn x<{, T0 B TOUKe JOKANLHOTO MHUHUMyMa X=4 PYEHK-
OAA ZOCTHr'AET CBOEI'0 HAMMEHBIEero sHauyenms f(4)=-2,
4 B TOUXe JOKAJBHOTO MAKCEMyMa x=-—4 OHa JOCTHraeT
cBoero mauboneimerc sHadeBusa f(-—4)=2.
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Orser. Hanbonsniee 3Hawenme PYHKIHMH pABHO 2, HaAM-
MeHbIee 3HaUeHMe GYHKIHM paBHO —2.

IIpumep 3%, Hafimem TOUKH Oeperafa H OPOMEXYTHKH

BRIOYKJIOCTHE BBepx (BHH3) rpadura PpyHREIHH
y=x*-8x2+9x -4,

Pemenne. @yuxrmua f(x)=x?—-3x?+9x—-4 ompegenena
apna Beex x€R. IIpomssoiHasA cyImmecTBYeT B KAMAOH TOUKe
obaacTH ooperesennda HyHRHEN, HalgeM ee:

flx)y=(x*-3x2+9x—-4) ~3x2-6x+9.

HajizeM BTOPYIO IPOHZBOIHYIO:
f'(x)=(8x2—-6x+9) =6x-6.

ftx) Bropaa mpomspBoasaa o6-
= + pamaeTea B HyAb TONBKO B TOY-

M T L e e ow aa
AOM M3 HHTeDBadoB (—oo; 1)
Puc. 24 y (1; +o0) (puc. 24).

Bropas IPOH3BOAHAR
dvERIEN f(x) B Touxe x=1 Menser 3HAK, CHeNOBATEJIBLHO,
x=1 — Touka meperuda rpadhuka stoil byarumu. Ha marep-
Bamxe (—oo; 1) BTOpAd NPOMBBONHAA OTPHIATENbHA, NOITOMY
rpadur byEREOAH = f(Xx) AMeeT BRINyKJIOCTH BBepX. Ha un-
Teppane {1; +o0) BTOpas OPOMSBEOZHAA IOJOKKETENbHA, IIO-

stomy rpabur GyERUEH ¥=Ff(x) HAMeeT BHINYKJIOCTE BHHEI.

Orser. T'padnr GYHKIUH HMeeT BHIYKJIOCTh BEEPX HA HH-
TepBane {—oo; 1); BEIDYKJIOCTE BHUB Ha MHTepBaae (1; + oo);
x=1 -—— Touka meperuda.

19. 3apaun HG MAKCMMYM ¥ MUHMMYM

IIpumep 1. Ynecxo 76 mpemcTaBHM B BHAE CYMMBI TpPex
HOJOKUTENBHEIX UHCEN Tak, 4WTobH CyMMa KBaApaTOB BCeX
caaraeMux OGnlma HaMMeHBINeld, a OTHOIWIEEHMEe HEPBOro YEC-
na Ko BropoMy ObLIO pabHO 2:3.

Pemenne. OG03HAYUAM DepBhI€ ABA UMCHA yeped 2x H 3X,
rae x — KoobdbuuuenT opomopuroHadbHocTH, Tax xaxk 2x
3x TONOEHTeABHE, To x>0. Torga Tperse UYHACHO PABHO
76 —2x—-38x=T76—5x, a Tak KaK pasHOoCTh 76— 5Hx momomxm-
TeabHA, TO X< 15,2, Beraneaum cyMMy KBaJpPATOE TpeX YH-
cen:

(2x)*+(8x)2+ (76— 5x)2=88x2—-760x+ 762 =
=38(x%-20x+152)=38((x—-10)2+52).
CymMma KBaAPATOR TPeX uncen GyAeT HANMEHBINEH OPH TOM
SHAYEHNH X, ONpPH KoTopoM byermma f(x)=38((x—-10)*+52)
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ga aETepBane (0; 15,2) aocruraer CBOEr0 HAMMEHBINErO 3Ha-
geuud. Hna maoboro x€R sra GYERIMA ODPUHAMAET HaH-
MeHblIee 3HAYEHHe TOJIBKO Ipm Xq,=10.

Tax kax 10<(0; 15,2), ro ma npomexyTke (0; 15,2) cy-
MecTRYeT eIMHCTBeHHAsA TOUKA Xo=10, B KoTopoit dymxmua
f(x) BocTHraeT CBOET0 HAMMEHBINETO SHAYEHHS.

CraenoBaTelbHO, YHCIO T6 MOMXKEO egMHCTBRBeEHEIM 00pa-
30M HPEJCTABUTE B BUAE CYMMEI COTVIACHO YCJIOBHAM 3aJadM
rak: 76=20+30+26.

Oteer. 76:=20+30+ 26.

IIpumep 2. Yucao 90 npeicTaBEM B BHAe CYMMEI Tpex
HOJCKHUTENLHBIX SHCeN TaK, UTO0R IepBoe UHMCH0 GBLIO B
2 pasza Gonbire BTOpPOTO, a NPOM3BeJeHHME BCEX TPeX wMCea
fpLT0 HANOGONBITHM.

Pemenne. O6o3HAYAM HNepBHEe ABA UHCHA udepesd 2X M X
(x>0). Torza Tperse uncio papEo 90-3x, a Tak Kak
90-3x>0, T0 x<30. Brrumeanm NpoN3BejeRne TPeX qIHuceN:

2x-x-(90-8x)=180x%-6x°=6(30x% - x%).

ITpomaeenerue Tpex qucesa OyaeTr HANCOINBIIAM IIpPH TOM
sHAYEHHHM X, OpHM KoTopoM ¢yExOUHA [(X)=380x%2—x® noctn-
raer CBoero HamboawIIero sHadeEHd Ha mHTepBane (0; 30).

IIpouzepopgnas ¢yarumuu f(x) cymecreyer B n0(oil Tog-
ke npoMexyrra (0; 30), spuucaum ee: f'(x)=(30x%—x3) =
=60x—3x2%. JIpouzBoAHAada O6pamaeTca B IYJb TOJIBKO B OTHOMN
TOUKe X,=20 3TOr0 HPpOMEeXRyTKA, ITO eAHHCTEEHHAS KPUTH-
UecKad TOUKa QYRKIHH Ha npoMexyrke (0; 30). Ompegenvm
3HAX npoHaBoxHON Ha muTeppanax (0; 20) m (20; 30) m opo-
MeXYTHKH MOHOTOEHOCTHA HyEREMN f(x) (pmec. 25).

Tar kax B Touxe x,=20 mpomspogHas MeHAET 3IHAK C
¢+» HA §—», TO Xy;=20 - TOYUKA JOKAJIBHOTC MAKCHAMYMAa
byHKROEY, & TaKk K&K OHA ¢IUHCTBEHHAS, TO B Heill QyHRONA
ZocTHraeT ceoero Ham(oabuleroe sHaYeHNA,

CnenomaTensro, gsucao 90 /

MOMHO eIHHCTBeHHLIM o0pa- f'(x) . +

30M IOpPeACTaBHTE B BHAE fx) O / 20 \30 x
max

CYMMEl COCJIACHO YCJOBHAM
3azaun Tak: 90 =40+ 20+ 30.

Orper. 90=40+ 20430, Puc, 26

Ipumep 3. IIpousBefeHNe TPeX MOCAEHOBATENBHEIX TiIE-
ROB reoMeTPHIECKON IPOTPecCHH ¢ OTPHIATEJbHBIM 3HaMe-
Harenem pabBHo 343. Halijem nauGoNBIIVIC CYMMY 9THX Tpex
YJIeHOB Cpeay BCeX IporpeccHii, o0nagalmHx VEaIAHHEIMA
CBOCTBAME.

Pemenne, OGoaaadnmM TPpH IOCAEZOBATEALHEIX TIeHA Teo-

MeTpHYecKod IPOTPeCcCHH “epes %, a, aq, TRe g — 3HAME-

2 TNoranos 3 3



BaTenk sTo¥k mporpeccuu. Ilo VeIOBMIO 3ajaun % ‘g-ag=
=343, orkyaa a="7. Torga cymMmMa TpexX YISHOB INpPOrpPeccHH
PaBHa %+7+7q=7(q+ %)+7.

Tark kax ana gwoboro OTPHUATENRHOTC YHACIA ¢ CIIpaBek-
JABO HEPABEHCTBO ¢ + % -2, npageM g+ 1o 2 apm npu

g=-1, ro dbyaruua f(g)= 7(q+ %) +7, ¢<0, mocruraer
HAnOOJNbLIIer0 3HAUEHHS B eIUHCTBeHHOE Touke ¢g=-—1,
CnemoBaTenbHO, HaMOOABINAA MCKOMas CYMMa paBHa

f(—1)=7(q+%)+7=—7.

OtreBer. - 7.

3ameuanue. Ina penreamMsa zafgau 1 U 3 MOXKHO OpH-
MeHHBTE: OPOMBBOJHYIO.

20*. TeomeTpnueckue sapaum
HUO MUOKCMMYM M MHHHMYM

IIpumep 1. B nupamupge SABC pebpa SA u BC nepnesn-
JUKYEApHE, SA=5§, BC=606. OnpesenuM HaUGOALIIYIO ILIO-
malE CeuMeHNS MAPAMHESE IJIOCKOCTBLIO, HAPAAAeALHON mpa-
MM SA u BC.

Peinenne, Tax rax uepes pebpo AS, mapaajlelsHOe ILJIO-
CROCTH CedeHUa, MPOXOZAT mnocroctit SAB n SAC, uepece-
KAHHe MI0CKOCT: ceUeHHA mo opaMmeim KN u LM, ro KN
n LM mapaniensam AS (puc. 26). Torga KN | LM. Anano-
THYHO AckasbiBaeTces, 4ro KL | MN. CrepoBarennHo, 9eTHI-
pexyroasEux MNKL aEnaeTcs napalnemorpaMMoM, a Tak
Kar SA u BC mepneHAUMKYNADHB 110 YCHOBHIO 3ajauH, TO
3TOT TAPATACHOPAMM HABAASTCH NPAMOYTOJBPHHKOM H ero
nromans papaa MN NK,

Obogaauum x=MN, y=NK. Torma
O0<x <8, a u3 noaoOUA TPEYroALHUKOR
ANM un ABC crepyer, 9to

BC _AB 6 _AN+NB _, NB

MN AN’ "% % AN AN’
NB 6-x

OTKYHA -

Ananmoruuno M2 nogobusa Tpeyroas-
BEukoe NBK un ABS chegver, uTO
NB_ _y
AN B-y’




6-x__ v BHIPASHM Y WEpes X:

Teneps B3 PABEHCTBA 5-7

y=%(6—x)-

BrIpasHM OIOLIANE CeUeHHA Uepes x3 S=xy= % (6x—x2),

rae 0 <x <6, ILmomazxe ceuenus Gyger HauGoasinell IpKu ToM
gpadeHUHE x €(0; 6), npy KoropoM PyHKIHA f(x)=6x- x? Ro-
cTHTAeT cRoero Hauboxpmmero sHAYCHHS HA nHTepRaie (0; 6).
Oyaruua f(x)=9-(x—3)? mocTuraer manbonbmerc 3HAa-
yeHHHA B TOYKe X,=3, mpuaagieskameii mATepBay (0; 6).
CrenzoBaATeNbEO, HAHOONBMIAA IJIOIAAL CeUeHHS DPABHA

%(6-3—3’*’):7,5.

Otser. 7,5.

Ipumep 2. Jasa npaMoyroNrHaA CHCTeMa KoopZuHAT xOy,
BriACHUM, KaKY0 HAHEMEHBIOVIO IIOMAXE MOXeT HMeTh
NMPAMOYTOJbHEBI# TPEeyrolbANWK, HA THOOTEHY3€ KOTOPOro Je-
wHUT TogkAa M (0; 1), a KaTeTHl Je:KAT HA OPAMEIX X=—2 H
y=0.

Pemenne. H300pasuM oZHE M8 BOSMOMHEBIX IPAMOYTOJb-
HEIX TPEYrOABHUKOB — TpeyroabHux ABD (pme, 27). Tar
Kax KoopAMHATH Towerk M # C ects (0; 1) u (—2; 1) coor-
BETCTBeHHO, TO MO=1, OD=MC=2. Ob0ospaunm AC=1i
(t>0), Torga 3 nofobHa TPeyroadbHAKOE ACM u MOB cue-

AC _ McC MC MO _2

AYeT, UTO oo =2, omynauonyttma,mBO=T +

Ilnomazs S Tpeyronspurxa ADB pasna

AD DB _ 1 2 e §
5 _2(r+1}(t+2) t+lya,

Tark xax gxa awbore (>0 cOpaBeAIMBO HEPABEHCTBO
t+—}>2, OpHYeM t+%=2
TOJBKO OPH t=1, TO aag >0 A

byakmua £+ % +2 pocTuraer x=-2 vp

!
CBOer0 HAHMEHBIIEI'O 3HAYE- /

HEug 4 npm ¢{=1. Tlosromy
HauMeHbIee 3HAYEHNE ILJI0-

i
/
mann paBHO 4. C /
BaMeTHM, YTO eCcaAH B / /
AaHHOM 3ajmave o0003HAYHUTL

I
/./:f.l'!'n M

il
DA
OB=¢, TO aHANOrMYHBIMH D 2 0

PaccyKAeHHAMH MOMKHO IIO-

AYYUTH, uTo S=t+%=



=2 (% + % ) Torps ©3 HepABEHCTEA LA % 22 cmepyer, 4uTO

2
S>4,
Otrer. 4.

IIpumep 3. Haiinem manfonrmuii o6nem mpapniasnol ge-
TEIPEXYTOJIBHON IPM3MbI, ZHATOHATH KOTOpOH pasHa 4V3.

Pemensne. Ilycts BrIicora CC; TpPABHIABHOH dYeTHIPEX-
yroneuoit mpusMul ABCDA,B,C.D, pasra x (pume. 28). Ilo
CMEICIY 38JAYH 0<x<4V3, Torxa auarodais Keaapara ABCD
paBHa AC=\/(4‘\"§)3 —x?=V48—x%. A nrmomann »TOr0 KBaj-
pata pasaa 0,5A4C?=0,5(48-x?) u obbeM NMpU3MEl paBeH

V=0,5x (48 - £?)=0,5 (48x — x?).

PacemorpumM yHEIMD V(x)=0,5(48x~x%), 0<x<4V8.
Ee npoussogHas CyImecTByeT AJMA moGoro x €(0; 4V3) u pas-
Ha V' (x)=0,5(48-3x%)=1,5(16—-x%),

IIponaroguag ofpamiaerTcsas B HYIb TOJBKO B OJHOH TOU-
Ke X,=4 npomexyTra (0; 4V3). Bro exuECTBEHHAS KPHTH-
qeckasd TOUKA GYHKIHNE Ha H5TOM nOpomexyrre. Onpemennm
SHAK MPOMBBOAHON Ha mHTepBaxax (0; 4) n (4; 4V3) u npo-
MEXYTKHE MOHOTOHHOCTH GyHRIHH f(x) (pmec. 29).

Tak xak B TOUKe X,=4 IPORIBOAHAA MEHAET 3HAK C ¢+»
HA ¢—», TO Xo=4 -~— TOYKA MAKCHMyMAa (QYHKIHU, & TAK KaK
OHa eIWHCTBEHHAS, TO B Hell GYHKIUA JOCTHTAET CBOSIO HAH-
foapmero sHAYEHMS,

CnepgoBaTelbHO, 06heM NPHSMEL 6yaeT HARGOJIBOIHM, ec-
aE ero Bpicora pasHa 4. Torna Bambonsmuil ofbeM DpUSMEBL
paeeH V(4)=0,5(48 4-4%)=64.

Orper. 64.

3ameuanue. Herpyano ybeaurnes, 4To

AB=AD=AA =4, v. e.
ABCDAIB]_C]_D]_ - RYG.

-DI a Cl
A) —— B,
S
J" : V:(x) + -
DFC ) vmo / aNeB =
A el -~ B max
Puc. 28 Puc. 29
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21*. 3apaum Ha cmecu
(Ha MAKCHMYM U MHHUMYM)

Hpumep 1. Hmerorca Tpu cnunaea. IlepBEiil conae cogep-
sxut 40% omosa m 60% cBuHNA, BTOpOR — 20% CBHHUA W
80% wmuHKA, Tpermit — 20% onopa, 20% ceurma m 60%
puaka. CIoaaBuB MX, HONYYHJAH CILTaB, cofepaamuii 10%
onoBa. OmpeAennM, Kaxoe HauGOJAbIIee B HAKOe HAWMEHb-
[mee NPONEHTHOE COAEP’KANMNE CBHHIA MOMKET OLITH B DTOM
crjaaBe.

Pemenwue., IlycTs mepBOTO, BTODOTO M TPETLENC CILIABOB
B3AJM & KT, b KI' ¥ ¢ KI COOTBeTCTBeHHO. Tak Kak cmiaas,
COCTABIEHHLIA TONBKO K3 IEPBOI0 ¥ TPETREro CIJIAROE, CO-
gepxuT or 20 no 40% oaora, To TpedyeMEll cnnap HeBO3-
MOKEO TIOJYYHTb TOJBKO M3 LIePBOTO H TPeThero CILIABOB.
Aro osHadaer, uto b= 0. IlIpomenTuoe cogepraHNEe CBAHOA —
3TO OTHOIEHWe, KOTOPOEe He HM3MEeHHTCH, €CJiM BMECTO & KT,

b KT M ¢ Kr OT 5THX TpeX CHJIABOB B3ATH % Kr, 1 KP & -g- r

cooTBeTcTReHHe. IloaToMy O6yAeM cUHTATE, UTO HIEPBOrO
CILIAB& B3ANM X KI, BTOporo — 1 Kr, a TpeThero — Y Kr.
TIpu sroMm x>0 u y20. Us yenopusa sagaum cleAyer, 4UTO

0,4x4+0,2y=0,1{(x+1+p),

orxkyga y=1-3x. Tar kak y=0, To xi%.

BrIuucanM IPONEHTHOE coAep:XaHNe CBHHIA B CILIARe M
BEIDA3NM 3TY BEIHYHHY KaK QPYHKIMIO OT X:

p= (0,6x+0,2-1+0,2y)-106 _ 60x+20+20y _

x+1+y x+1+y
_ 60x+20+20-60x _ 20
x+1+1-8x x-1"°

Pyaruug p(x)=-§%91- BO3PACTAET HA OTpesKe [0; %],
20

TAK KAK ee NPOMSBOLHAA p,(x)=( e Ha HHTepBaJe (0; %)
X

Dojnowurenbaa. CHefoBaTelLHO, HANMeHbIlee BHAYEHHE
byaRuER p(x) gocrAaraeT B Touxe x—0, a Hanbojaspliee — B

TOYKe x=%. Ho Toraa p(0)=20, p(%)=30.

Rrax, nHaubonpinee NPOOEHTHOE COAEDEAHHE CBHHIA
B NONYUEHHOM COJABE MOMeT cocTaBAThb 30%, a HAMMEHB-
mee — 20%.

Oteer. 30%, 20%.
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IIpumep 2. B gBa cocyaa HAJTHTH DPasJNUHbIE PACTBOPHL
COJH, IPHYEM B MEePBBIH cocyn BAJMHTO 5 KI, a BO BTOpoH —
20 xr. Ilpy BcnapeHWH BOABI IPOIEHTHOR COAEDMKAHHE COJH
B IEPBOM COCY[Ee YBeJHUYHJIOCE B P Pa3, a BO BTOPOM cocyAe —
B g pa3. OnpegeanM Hau{OJbIOEe KOJHYECTBO HCIApHBIIEi-
¢ BOABI M3 OBOHMX COCYAOR BMEcTe, €CJAH M3BeCTHO, YTO
pg=9.

Pemenme. Tak Kag NocCHe BRIMADHBAMMA BOABI Macca
COJIH B HEPBOM COCYHOe OCTaNachk IpexHel, a HpomeNTHOe
COJEP/KAHHE COJH YVBEJHIWJIOCH B P Pa3, TO MACCA OEeDBOro
PACTBOPA YMEHLIIMJIACE B P pas. AHANOTAYHO MACCA BTODOTO
pacTBOpa YMeHBINIHJIACEL B ¢ pas. Torga BCeTo MCOApHIOCH

m=5+20- —5 - 2?0 Kr Bogbkl. Tak KAk 10 YCJOBHK 3aZadM

pg=9, TO q=%.

C moMOLIBIO OpON3BOAHOH HeTpyAHO HafiThm Hamboiabmee

sHayeHWe $yrrony m(p)=25- 5_ % . Ho ™MoxuO 0060i-

THce ¥ Ges DpoHsBOAHOH. 3amMeTEM, uTe GYHKIUA Mm(p)=

=25~ % . (—2%; + 2?;;) AOCTHraeT HAnOONBIIEr?) SHAYCHHSA IIPH

TAKOM SBHAYOHHM P, OPH KOTOPOM (YHKIHA f(p)=2ip z?p
AOoCTATaeT HAHMEHBIEro 3HaveHMd., Tark Kak % >0, To
CyMMa ??:D--l-—géa?Z, npuueM %+§§-=2 IpH YCAOBHH, HITO
3

2 1, 7. e, opu p=1,5.
Hrax, namboabmee sHadYende GYHKOuUm m(p) DaBHO

25——1-:5l 2= 18%, osTOMY HARGOILIIEE HOJHUYECTBO MCIIA-

puBmwelica BOALI M3 OG0HX COCYLOR BMECTE DABHO 18-;— KT,

OTger. 18% KT.

22. UccneporaHne HYHKUNMM € NOMOLYLIO

NPOU3BOAHOW U NOcTpoeHue ee rpadpuka
IIpumep 1. ITocrpoum rpadur GyHROHEH y=—;-(x"’—4)2.
Pemenne. 9Ty (PYHKOAK MOXKHO 2a7aTh ¢GopMyIoH

flx)= % (x*~8x%+ 16). Ona ompegeneHa AnaA BceX x € R u He-

npeprBEA Ha RB. 3Ta OyHKOMA UeTHAA, TAK KAK mnad Ja060-
ro x€R cupaBegauBo paBeHCTBO f(—x)=7[(x), clrezoRaTesk-
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PO 4 LI
f(x)\“2/°\2/ E

min max min

= s»'--'—(azr2 4)”‘*—--

[ 8 M

Puc 30 ! | / \ I

g0, rpadhmK GYHKIHH cHMMeTpHYEH 'r \ L
OTHOCHTENBHO ocu Oy, PYHRIUA — H= \__,_ li

pMeeT HYJIH X=-2 H Xx=2, OpHHH- | .

MaeT HeOTpHIATeNBHbIe 3HAYEHKUHA, €€ [ o -_J
rpadHK NepeceraerT ock Oy B TOUKe Vi ]

(0; 8)- |
Mponssogaad GyHEKOEH f(x) cy- ‘U’— - BV
mecTRyeT aas mioboro x €R, nailigem ’ e
ee: -2 |0 2 | x
f‘(x)==%(x4—8x2+16)'= I D ]
=2x%_8x=2x(x—2)(x+2). Puc 31

IIpozasogHaa ofpamaerca B HYJAb TOJIBKO B TpeX TOY-
RAX: Xy=-2, 2,=0, x3=2, T. e. QYEKOHUA HMeeT TPH KDHA-
THYecKHe Touku. OnpefesuM 3EAK IPOM3BOAHOM HA HHTED-
panax (—oo; —2), (—2; 0), (0; 2) m (2; +00) B OPOMEXKYTHE
MOHOTOHHOCTH dyHEnuE f(x) (pmec. 30).

OyEKIHAS BeapacTaeT Ha MpoMeXyTKax [—2; 0] u [2; + oo)
U yOsIBaeT HA NpoMexryTRax (—oo; —2] m [0; 2]. B Tourax
x=-2 H x=2 oHA UMeeT JOKAJBLHBEIE MHHUMYMEI, B TOYKe
X =0 — JOKANBEHR# MAKCAMYM.

BriynecauM KOOPAMHATH HECKOJBKHX To4YeK rpaduia
ana x=0;

f(0)=8, f(1)=4,5, 1(2)=0, f(3)=12,5.
IHocrpoum rpadmr GYHKHUM CHadanAa Ads x =0, moTom

CHMMETPHAYHO OTOGDABHM €r0 OTEOCHTeNBHO ocH Oy. Iloay-
quM rpadur bymruuu y=f(x) (pmc. 31).

" 4+x-5
Hpumep 2%, ITocrpouM rpapur GyHEKIHA = —— -

x-1
Pemenne. DyHKUNA f{x)= ﬁ;—"fc—i_—s— oupegeneHa AadA
BCex xcR, KpoMe x=1, OH& HeIDepHBHZ Ha KaMEOM H3
HHTEepBANOR (—o0; 1) m (1; +o0).

BeigcHnM, HMeeT JH rpadux GYHRKIAH HAKJAOHHYIO
acumorory y=kx+b. Tax Kar

lim £ (x) = lim £ (x) ~lim £+2-5

T—-go x—;-]—m X =400 x2 -

=1, To k=1, a Tax Rax

-5
= e.
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] I rpadbnx byaxoum mmeeTr Ha-
— i— HKIOHHYKI ACHMIOTOTY

> y=x+2

(mpm x——oco0 ¥ x— +00).

y - I'padur pynxoun y=7(x)
| £ MMEeeT ¥  BePTHKAILHYIO
/ ACHEMOTOTY Xx=1, Tak Kak
GVERLINA HenrpeDEIBHA Hat KAaXK-
JOM 13 HETePBAJOB (- oo} 1)
ol Bm(l; +o0)m

Lim f(x) = + o,

Il.v
.
.

' axillnle(x)=—oo.

x=>1

1t

IIpouseogHaa QYHKOHHK
Puc 32 f(x) cymecreyer anga Jgooboro
x#1, galhineM ee:

2x+D(x-1)-(x*+x-5) 1 _ 22-2x4+4 - (x-1)+8
(x-1Y (x-1)* (x-1)%

IIpousBoaHAS MOJOMXKUTENLHA NIA A1000r0 x H2 objxacTn
onpefieeHns GQYHKIAYN, mMoaTOMY (DVHKIHA BO3pacTaeT Ha
KROKIAOM M8 HEHTepBamos (—oco; 1) u (1; + oo).

BRYHCIEM KOOPARHATHE HECHONBKHX TOo4YeK rpadmia:

x -4 -3 -2 | -1 0 2 3 4

f(x)=

ITocrpouM rpabur GyExuEE y=f(x) (puc. 32).

23*. Pewsenme 30004 ¢ NOMOULLIO NPOM3IBOAHON

Ilpumep 1. CpaBHUM unciaa ©° 1 €.

Pemegne. Tax Kak qucada n° H " HOJOHTEAbHEIE, TO
GojpIIEMY HS EHX COCTBeTCTEyeT Ooabmumi#t HaTypaspHBIN
norapadM m HaobGopor. IloaToMy B3HAK CPABHEHUA MeXKAY
FAHHBIMH YHCAAMH TaKOH e, KaK M MEXAY YMCIAMH Kax-
Joil clenylomieid Mapei:

Inzg _ Ine

Inw® u Ine’, eint =1 nlne, ra et

PaccemorpuM dyHRIMO f(x)= -1%, OHa onpefeNeHA W He-
npepriBHE AAa Bcex x>0, IIpomsBogHas dyREmEI f(x) cy-
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mecTByer B J060#E TOUKe f(x)

apomexxyTra (0; +oo), Hail- i + —_—

Hem eel f(x) 0 / e \ x
L g-mmx1 1—Inx max

f (%)= - == Puc 33

pousBozHas obGpaimaeTcad B HYJAb TOJABKO B OAHOM TouKe
Xo=¢€ BTOr0 NPOMEXYTKA., DTO eJHHCTBEHHAS KPHUTHYECKAT
rouka $yErnEn f(x) Ha mpomexyrie (0; +o00). Oopenennm
sHaK npowsponHoM f'(x) Ha urTepranax (0; ¢) m (¢; + ) n
OPOMEMRYTKE MOHOTOHHOCTH QGyvEROERA [(x) (puc. 33).

Tax KaK B TOUKe X,=¢ MPOUIBOLHAA MeHSET 3HAK C «+»
Ha «—», TO X¢=€ — TOYKA JOKAJIBHOrC MaKcumMyMma PyHK-
LIHW, & TaKk KAK OHA eXUHCTBCHHAS, TO B HeH QYHHOHA RO-
CTHUr'aeT cBoerc HamboABIIETO SHAYEHHA,

Taxuem obpasoM, aas awboro x¥ ma UETepsBanor (0; ¢) n
(¢; +00) copaBeaaneo HepaBeHCTBO f(x)<f(e), B WaCTHOCTH
fir)<f(e) mnu %<lr17e, HO TOTHA CHPA&BeAJINBO HEpPABEH-
CTBO 7°<e™.

OtBeT. n°<e™.

IIpumep 2. OnpepenuM NIPOMeKYTOK 3HaueHuil x, ana
Ka)KAOT0 U3 ROTODBLIX BEPHO PaBeHCTBO

arcsm(x+0,1)+arccos(x+0,1)=%. 1)

Pemenne. PaccMorpuM byERIEIO f{x)=arcsin(x+0,1)+
+arccos{x+0,1), ona onpegesieHa ANA Bcex TAKAX X, IIHA
KOTODBHIX CIOPABENJIKMBO KBOMHOE HepapeHeTBo —Isx+0,1<1,
T. e. D(f)=[-1,1; 0,9]. ITa dyEKIMA HMeeT NIPOUIBOAHYIO
Bng xamporo re(—1,1; 0,9). Haitaem ee:

) 1 (x+0,1) 1 (x+0,1)
f(x)= -

Vi-x+0,1? Vi-(x+0,12

Tax Kax OpousBoAHAaA GyHKNUM f(xX) pasHa HYJIIO HA BCEeM
gHrepBane (—1,1; ,9), To GPYHRINE — TOCTOAHHAA HA BTOM
UHTEepBANE, T. €. I8 KaXJoro 3HadeEna xe<(—1,1; 0,9)
GyHKOUA OPUHUMAET OFHO H TO e 3Havenue C, Onperenum
ero ANA KAKOro-HMOYAL BHAUYEeHWA X N3 STOr0 MPOMEeIKYTKA.
Haopumep, ana x=-0,1:

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

=arcs1n0+arccosO=0+-g-n%.

Tem caMBIM AOKASAHO, YTO paBeHCTBO (1) BepHo musH
xe(-1,1; 0,9).

Tax kKax f(-0,1)= f(0,9)=g, To paBeHctso (1) BepHO M

=0.
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re 4 - + =1

NG

Puc. 34 / -1 2

rY

g x=-1,1 u gaa x=0,9. Crneno-
BATeJIbHO, paBeHCTEO (1) BepHO Aas
A06eIx x€D(f), T. e. OHO BepHO
ToabKo Aaa dwobmx x&[-1,1; 0,9]. /

Orser. x€[-1,1; 0,9]. 0

YIpumep 3. Haligem Bce sHaue-
HHA HapaMeTpa ¢, IPH KaXA0oM U3 y=fx)
KOTODBIZ YDABHEHHNE
2x3-3x2—12x+a=0

Puc. 36
WMeeT POBHO ABA KOPHA.

Pemenne. IIpr ramnom a paccMorpum dyaxmmaoo f(x)=
=2x%—-8x2—-12x+a, oEA onpefenerna aas godoro xeR. Ilpo-
uspogEaa GyHRIuK [(x) cymecTByeT AaAa aioboro x<€R, BuI-
THCAUM ee:

f(x)=(2x%~3x2-12x+a)Y =6x*-6x-12=6(x-2)(x+1).

Tax xax npoussoaras GYHKOUA f(X) pABHA HYIIO JIKIIL
opa x=—1 7 OpE x=2, To 5Ta QYHKLHUA AMeeT TOIABKO JARe
KDHTHYECKHE TOUKM X=-—1 B x=2,

OnpezenuM 3HAK OPOWSBOZHON HA KaMZOM B3 MHTEDEA-
J0B (—co; —1), (—1; 2) u (2; +c0) ¥ OPOMERYTKE MOHOTOH-
HocTH yaruuu f(x) (puc. 34).

IIpn *<-1 u npu x>2 GPOA3BOAHAA OONOKHUTENBHa, 4
opy —1<x<2 oTpHIATeNLHA, CIeAOBATEJLHO, HA OpOMe-
wyrRaX (—o0; —1] 1 [2; +0o0) byHRUMA EBO3pacCTaerT, a Ha
npomexyrre [—1; 2] yOriBaer (cM. puc. 34). Toura ¥r=-1 —
TOYKA JOKANLHOTO MAKCHMYMAa (YVHKIHHW, & TOYHKA X =2 —
TOYKA JOKAJBHOTO MUHAMYMA. ¥ PDARHEHHE MMeeT POBHO IBA
KODH#A TOTHAA ¥ TOJRKO TOTAA, KOTAa BHHOOAHAETCA OZHO M3
AByx yenosui: f(2)=0 (pue. 35) wam f(~1)=0 (pmc. 36).

Haitgem a, opu xotopoM f{—1)=0:

2:(-1¥-3:(-1)¥-12:(-1)+a=0, aro ectb a=-T7,

Haitnmem a, npH xotopoM f(2)=0:

2:22-83.-22-12-2+4+a=0, 270 ecTh a=20,

Hrax, ypasrenne 2x® - 8x2—12x +a=0 nMeer poBHO ABA
ROpHA NpH a=-—7T U npa a=20.
Orger. IIpm a=-T u opu a=20.

Pue. 35

=Y
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24, Neproobpasznan. HeonpepenenHslii nHrerpan

IIpamep 1. ,H,orcamem, aro PyHKIINAa
F(x)_ +F+lnx Tx+9
ecTs mepsoobpasHas Ana yExknum f(x)=Tx®- L 315 -7

2
Ha mHTepBage (0; + 00),

Pemenue. ITpouzsoanad dyarogun F{x) cymmecreyeT RaA
raxporo x€(0; +00), HaligeM ee:

7.754 7. ] )
F(x)= ( x2+lnx 7x+9) T 4x0 43 +

1_ 73 6 1 =
+i-tr0-me- Lyl 1 s,

Tarx xak ¢dyexuns F(x) onpeaeneHa ua uatepsaie (0; + oco)
U ee OPOHBBOAHAS HA HTOM HHTepBale ecTh f(x), To F(x)
ecTh mnepBoobpasHas aaas OGYHEREHE f(x) Ha HHTepBaje
(0; + o), uTo B TpeGoBanoch NOKA3ATD.

TIpamep 2. Haiigem nepeoolpaspyw aaa byarumu
f(x)=sginx—cosbx+ 10— Va + % eEa mHrepsanxe (0; +o0).

Pemenne. Pyuxnusa f(x) ompemeneHa Ha HETEpPBajie
(0; +o0). HaitneMm ee nepeoobpa3sHyi0 Ha 3TOM HHTEpEAJe:
3

2
F(x)=—cosx—%~ain5x+§1%-%+71nIxI+C=
2
1 10° 2 3
_ _1 . 10* 2 3
=—Cco3Xx 5ss;1n5.:xc+ nio 3% +7lnx+C,

TaK KaK jxj=x Ha umATepBane (0; +co), rae C — HEKOTOpOE
YHCHO.

IIpumep 3. Haiizem Ty mepBoobpasEyic gna HyHKOAH
f(x)=s8in6x, rpadpumr KOTOpPOH MHPOXOAUT UEPe3 TOUKY

A(%; 3).

Pemenne. Ileproofpasaaa nna dyaxmmu f(x)—sin6x Ha nE-
Teppane (—oo; +00) ecth GyHrnUA F(x)=— %cos 6x+C, rae
C — ueroropoe uwueno. Haligem Tanoe yuciao C, mjia KoTo-

poro BepHC DaBEHCTRO 3=—%cos(6-%)+c, 9170 C=2 %

Toraa mcroMasa Heproobpasran ectb F(x)=-— % cosbx+2 % .
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Iipamep 4. Hatinem {VI2x—13dx.
1
Pemenne. | VI2x_13dx={(12x~13)2 dx=

V(12x-13)®

18

3
(12x-13)?

+C=
3
12 3

+C, rne € — HeKoTOpPOE THCTO.

25*, HaxoxpaeHne HeonpeneNeHHbIX UHTEIPASIOB
€ NOMOLULLIO NOACTUHOBKM

Hpumep 1. Hailizem:

x . x
a) sz—_ﬂdx, 6) S-——m

Pemenne. a) CaenaeMm mnoacramosry: t=x%*4+1, Toraa
dt=(x>+1)Ydx=2xdx, orryaa xdx= —;- dt. Hrax,
1
2% 1cat

52 =5 T—-—1n|t|+Cm—1n|x2+1|+C=

dx; B) Ssin3xcosxdx.

x2+1
= -2- In(x2+1)+C, rae C — HeXoTOpOE YHUCJIO.

6) 1 i cnocos, CaenaeM mojcTaHOBKY: t=2x%2+3, Torga
dt=(2x2+3)Ydx=4xdx, orkyas xdx= % dt, Urax,

§ =2 da=§ 3 =14 Taral. ¢ +C=
Vais VP I

% Vi+ C= %\/2x2+ 3+C, rge C — HEKOTOPOE YHCJIO.
2 it enocof. CrenaeM HOOCTAHOBRY: t=\.r'2x2+3 TOTHA
e 2x2.+3)
dt= (221 3y dx—= 22 +3) de=Lar.

- 2x
2y2x2+ 3 \/2x2+3 \/2x +3
= dx= 1dt-———t+C 1\/2x2 3+C,
‘\,IZx +3 S

rge C - HeKOTOPOEe THCIO.
B) HogcranoBka: ¢ =sinx, -roma dt= (sinx)’dx:cosxdx.

Hrax, S

Hrak, S81n3xcosxdx Stsdt— =+C=- sm“x+C
rpe C — HEKOTOpOoe THCIO0.
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Npumep 2. Haiigem:
a) \VITa%dx;  6) {Vi—Fdx.

Pemenne. a) Ho,umeerpaJIhHaa byakmma y=v1-x?
onpeneleHa Ha orpeake [—1; 1]. CpenaeM DOACTAHOBKY:

gsint=x, te[ 93 2] rorga t=arceinx, Yi—1%=cost, oTKyRa
dx=(sintY dét=costdt. Uraxk,

SVl—xzdx=scost'costdtuScosztdt=S ]—i”ﬁg-&dtm

281 +cos2)dt= L (45 sin2t)+C— 5 ¢+ Ssintcost+

+C= —;-arcsmx+ 3 xV1~x2+C, rae C — BEKOTODOE THCIO.

2
6) Hoamurerpansras GyEkmua y=V4-x?=21/1- (%)

ompefeneHa Ha oOTpeske [—2; 2]. CpenaeM NOACTAHOBKY:

1—(£)2=cost,

gint=% 5 te[ 35 5], Torga ¢s=arcsin = 2

2’
orryna dx=(2sint)y dt=2cositdt. Urax,
S\ dx—-szcost 2costdt= 2Szcosztdt—

=2§(1+0092t)dt=2(t+Esm2t)+0=
2
j— 3 — i ﬁ -io —_ i =
=2t+2sintcost+C=2aresin 5 +2 ) 1 (2) +C
=2arcsin% +%V4—x2+0, rae C — HEKOTOpOe YHCJIO.
Hpamep 3. Haiimem Stg4xdx.

Pemenmue. IlogniaTerpadbHas dyaruusg y=tgdx= sindx

cosdx

onpeAeneHa AJIA BCeX AEHCTBUTENBHHX X, KPOMe X = § + T ,
keZ. Caenaem nofgcTaHOBRY: cosdx=t, t€{—1; 1), TOrEa

dit=(cosdx)Y dx=—4sin4xdx, oreyna sin4xdx——--—4— Hraxk,
Ctgaxdx=| Bm4xdx-—s ———1—8%=——1—1n|ﬂ+0=

==—7lj-:-ln|cos 4x|4+C, rge C — HEKOTOPOE YHUCIO.
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26, TeomoTPUUOCKMIA CMBICH
onpeAenoHHOrO MHTErpana

Hpuamep 1. Ilonk3yachk reoMeTpHYECKEM CMEBICIOM OlIpe-
BeJICHHOTO HHTerpaid, BEIUHCJIHM;

5 0 -]
a) §3de; 6 {£dx;  ») {x+D)dx
2 -8 1

Pemenne. a) Iloctpoum rpadburx $yrxnoum y=3 HA OT-
peaie [2; 5] (pme. 37). Bmavenus GYHKIEH Ha OTPEes3Ke MO-
JIOMUTENBHEI, TOSTOMY MCKOMEI HMHTerpal paBeH IJIOIMIagH
npaMoyroasEaKa ABCI:

5

\8dx=AB-BC=(5-2) 3=09.
2

6) ITocrpoum rpadux GyHROHEE y=% Ha oTpezre [—6; 0]
(pze. 38). Bravenua GYHEIIAA Ha OTPE3Ke HEIOMOKHATENb-

HBl (y<0), mosTOMy HMCKOMKIU HHTErpas paBeH IJIOMIANH
TpeyrolbAEHEKa ABQO, B3ATOH CO 3HAKOM ¢«MHHYCH:
o

Xgee-Ll.0A-AB=—L.6-9==-
Segdx- 2 -OA-AB=—3-6-2~-6.
B) HocTpoum rpadux dyaxuun y=x-+ 1 Ba orpeske [1; 5]
(pnc. 39). S3HaueEHa PYHELHR HA OTPe3Ke IOJOKHTENIBLHEI,

HOSTOMY HCKOMEIX HHTerpaj paBed IJIOMIAXZM TPAalelun
ABCD:

16.

§(x+1)dx= (AB+CD) AD _ (2+6) 4 _
2
1

2

Hpumep 2. [TonbayAch TeOMETPHYECKHAM CMEICIOM OIpe-
1

JACNEHHOTO MHTETPAAA, BRUHCIHM S Vi-x2dx.
1

i7) L] [T B0 F 1T ey
[ i | y=x+1
Dlyv=38"C | BN AT
8 ! | A | T | g__ 0
1y =8l L0 %
A B i A1
ol 2 | b Bl .3' I , r7A i Dj x
P RN |0:L..l5j:
Puc. 37 Puc. 38 Puc, 39
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¥ 1y ) [

i S F- L
y =|31x1— 3 =%+ 6x—5
— 4-- +—t

/'\ ; ul FT L ; L
-1 0 1z ) JU0T T N L
Puc 40 } V ];: f } | !
.3 _O0 12, 01 8 5.%
Puc 41 Puc 42

Pemtenwe. Tlogniarerpadbias Qyarnua y=Y1—x2 oope-
AeleHa Ha oTpeske [—1; 1] 1 TpEHEHHMAET HEeOTPHNATENBHEE
snagenusn (y>0). Touxn rpadpurs 3To¥ QYHRINM COBOATA-
0T ¢ TOUKAMH BepxHeld NOJOBUHE! OKPYXRHOCTH X24y2=1
{puc. 40).

3Hayenus GyHEREMM Ha oTpeske [-1; 1] HeorpHmarTean-
HBI, MOSTOMY MCKOMLIA HMHTErPAJ PABEH IIOINAXY IIOJOBHHEI
Epyra paguyca 1, T. e.

1
(Vi-xPdx=E 12 -3
-1

2

IIpumep 3. IloaB3ysAch TEOMETPHUYECKMM CMEICAOM OIpe-
2

AENCHHOTO HHTErPANA, BEIUMCIUM S |13|x|-8|dx.
3
Pemrenne. Ilocrpoum rpabux dyuxmmm y=|3|x|-3| ma
orpegire [—3; 2] (pue. 41). Ora GYHKIIME ODPAHUMAST HEOT-
pHnATeTbHBEIC 3HAYCHNA, NMOSTOMY HMCHKOMBIM METErpas paBeH
nromany pUrypei, 3aKpAlleEHONR Ha PUCYHKe. DTa ILIONIANb
PaBHA TPeM eAMHNNOAM ILIOINAAM (1leyble KBaApATHl 3aKpamte-
HHE TeMHee) M CYMMe IJIOmajelf NaTH NPAMOYTOJBHBIX Tpe-
VIOJIBHHKOB ¢ KaTeTaMu 3 m 1, T. e,

2
S|3§x|—3|dx=3+5-%=10,5.
3
Hpumep 4. Iloapayack reOMeTpNUYSCKHM CMEICIOM OIpe-
BeNeHHOTO WETErpana, BEITHCIAM OpEGAMIKeHHO HHTEerpan

S(—x3+6x—5)dx.
1

Pemenne. IToctpoum rpabnx dbyHRNEE y=—-x*+6x-5
Ha orpeske [1; 5]. Oro nmapabona ¢ Bepmunoil (3; 4), BeTBH
KoTOpoll HaIpaBNeHW BEU3Z (pHc. 42). 3Hauenma PYHRIUN
Ha orpezke [1; 5] HeoTpHIATENBHBI, IIOITOMY HMCKOMBIH HH-
Terpay paBeE ILIOMAAH 3AKpPAIIeHHO# QUTYpHI.
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@urypa cogep:xmuT 6 meanX egMHMNI maomand (meable
KBAADATHE BaKpAIlI€HH TeMHee) B 8 Helenwnx efmund ILIO-
mMAZH, KaXKZYIO H3 KOTOPHX CYATAEM NPUOIHXKEeHHO PABHONR
HOJMOBHHE eJHHANOL IJIOINALM, TOTHA

§(~x?+6x-5)dx~6+2 =10,
1

27. Qopmyna Hulorona—Neit6Huya
Ipumep 1. C nmomomsio GopMyIEI g—lmeona—JIeiiﬁ-

HUIE BREIMHACJIHM OOpeleSieHHBH METErpaa S (1+6x—3x%dx.

3 3
Pemenne. S (1+6x-3x%)dx= (x + g - Ssz) =
l 1

(x+3x2—x3)| =(8+38%-83%)~(~ 1+3( 1)2-(-1)3)=0.

Hpamep 2. Beiuncaum niaomans GUrypel, orpaEA9eHHOH
JTHHHAMH Y=x—6x+11 u y=x+1.

| Pemenne. Haftzem abciucenl TO-
#2-6x+11- dger mepeceueHma rpadmros GyERKOMH
L
x
1

o

y

b—

E S py y=x?-6x+11 mw y=x+1, pua aroro
1 | pemuM ypaBHeHHe x2--6x+1l=x+1.
Oeo uMeer aBa KopudA: 2 1 5.

B

' HocrporM rpadpurH byHrRDHE
v ' y=x*—6x+11 m y=x+1 (pmc. 43).
/B/\ / ' HeroMyo mromaisk BEITHCIAM KAK
- - -l— :— —— pPa3HOCTE ILAOCIOaTH Sl TPpalenHn
5" ; ABCD ¥ nnomaau S, KpMBOJIHHeHHOMN
]
|

D rpanenun ABMCD:

(3+6)-3
2

Sl= =13,5 (RB. e.ﬂ;-),

5

z—(§—3x2+11x) -

5
8u= (2~ 62+ 11)dx=(% 22 4 11x)
2

(B _q .z .)..(2_3_.2 AP
(3 3-57+11-5) -(2 32+112)

=128 _75455-2+12-22-9 (xa. en.).

8$=8,-5,=13,6-9=4,5 (k2. en.).
Oreer. 4,5 KB. ez.
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Tipumep 3. Braucaum nromans (Hrypsl, orpanAveH-
HO#l AuHNAMH y=sinx, y=0, x=0 u x=2n.

Pemenne, IlocTpoum rpadur GyERIMH Yy=sinx H
npaMeie ¥y=0, x=0 1 x=2x (puc., 44). Tar xax cHHycOHAa
CHMMeTpHUYHA OTHOCHTEALEO TouKH (n; (), To ABe QHUIYPHI,
3ARpAHIeHEEE HA PHCYHKe 44, HMeOT papBHBIE IIOMIAAH.
IToeroMy nCcKOMAS IUIOMIAAEL PABHA

S=2S sinxdx=2(-cosx)[=—2(cosn—cos0)=—2(-1-1)=
o =2-2=4 (xp. ex.).
Oteer. 4 KRB. €.

IIpumep 4. Briumeaum naomazs: GUrypH, OrpaHHYeH-
HOU auEmaMu y=x° u y=4x.

Pemenne. Haiinem aGenucchl Toder nepecevenust rpadu-
KoB GyEEOnH y=2°% m y=4x, ana »TOro pemmm ypapBHEeHRme
x®*=4x. 910 ypaBHeHHe HMeeT TpH KopHa: —2, 0, 2.

ITocrpoun rpaduru bysHrouil y=x% u y=4x (puc. 45)
Ha oTpeske [-2; 2]. Tax kak ofie ¢yHKNEN HeueTHEIe H HX
rpadEKE CMMMETPHUIHE OTHCOCHTENBHC HaYaJa KOOPAWHAT,
70 ABe GQUrypH, 3aKpaldeHHEIEe Ha

pACYHEe 45, pABHB A HMEIOT PABHEIE ok [
mnomaan. IlosToMy HckoMas miIo- —1— [ ‘4 I
mazk paBHA : 8 {
2 I
2:8
2 4y (2 l I 0 :
~16-2§x'dx=16-2-(%) - -
§ 4/l } ,Ll';=x3_|_
_ 200y _ ~—f
=16-2-(£ - )-8 (xs. en.). l
\BlD| .
Oteer. 8 KB, eF. 1 3 K
! ' T | |
y 1|_| _| ! i x= 27 1+ !
I 22 U e Dt 0 . |
™\ ! I t | 1 [
—_ 1 | ' b ! x
Lt N =0 ¢ 2m | | E
.0 T {1'1:\\ 3% | /7 xl |
E 2L N2 A | f
| jz=0, HEEENNEHEN |
Puc. 44 Puc. 45
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28. CBOlicTERG ONPEASGNOGHHOIO MHTOrPON
IIpamep 1. Brrupenmm:
\5 3 1 x
a) Sxadx+8x3dx; 6) Ssinxdx-l—Ssinxdx.
1 \b 0 1

Pemenne. BocimoabsyeMca cBOHCTBOM onpezeseHHOro HH-
Terpasa

4 b b
$1edx+§f (@ de =\t ().

A5 3 8 3
a) §x3dx+\§x3dx#§x3dx=(ﬁi)L=—341 _-}41-20;
1 .

G) Ssinxdx-t—Sainxdx==Ssinxdx=(-—cosx)|;=
0 1 1]
=~ (eogn—cos0)=~(-1~1)=2,

Mpumep 2. Brlumcianm:

b3 X

2 F
a) S costcosSxdx-!—S s8in9xsin 8x dx;

2 ]
4 4

6) S(x2+1nx)dx—S(x+lnx)dx.
2 2

Pemenue. BocnoneayeMea cROHECTBOM ONpeellieHHONO MH-
Terpala

b b b
§f(x)dx+§g(x)dx=§(f(x)+g(x))dx.

z

2
cos9xcos8xdx + S sin9xsin8xdx =
X

2

L™ b0 |

a)

[ E ]

T

2 2
=-S (cos9xcosSx+sin9xain8x)dx=S cosxdx=

o)A

2

3 =ai E_.. i .._£ = —f— - AT
=sinx| =sing sm( 2) 1-(-1)=2;

SIEECCE]
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4 4

4
6) S(x2+1nx)dx-s(x+1nx)dx=S(x'*‘—x)dx-
2

2 2

¥ 22\ /43 42 28 2% 122
=(?‘?)f(?‘?)"( 3 2 )

Mpumep 3. Boiuncaum mWiIouials GUryps, orpasudenaoi
audEsMu y=—x*+4x+3 u y=x-1.

Pemenne. Haiimem afcomccrr Todek mepeceuenus rpadm-
KOB QyHKOMH y=-x?+4x+3 n y=x-1. [{na aToro pemum
ypaBEeHHe —x°+4x+3=x—1. DTO0 ypasHeHHe HMMeeT ABa
KOopHaA: —1 u 4.

Hocrpoum rpadnx pyHxnum y=-x*+4x+3 @ npamyo
y=x-1 (puc. 46). Hacres sakpaluesHOX GHUrypsl pacroio-
meHa HAMKe oca Ox, nosromy mepereceMm oba rpadka BBepx
Ha 3 emuHHuEl. Teneph NHHAH SAZAIOTCA EPYTAMH GVHKIHA-
MR Y=-x+4x+6 m y=x+2 (puc. 47), Ho urypzi, orpa-
HUJYeHHEIe JHHHAMH Ha pucyHKax 46 u 47, paBHH Z mao-
maga X paBHEL

HexoMylo Daomiafs BRIIHCANM KAy DPASHOCTE NIOIMARHK

S, xpuBoauHeHHOR Tpanenuy AFBCD n nnomazgu S, rpame-
oAHN AFCD.

SI—S(-x3+4x+6)dx (XB. efx.), S,,._S(x+2)dx (xB. ex.).
-1 -1
4

4
§=8,-8,= (-2 + 4x +6)dx - (x + 2)dx =
1 -1

- |
vi yw—x3:14x—|+_ — Y1 | B y=-—xL+4|1x-‘l-/6-
i i | Fd 1
AN i
| =
3 ’ \ y=x-1— 6 l 1 : xi+2
— fi !
/ ' \ i
[ \, _ f_ / VL1
~1/0 1 4\ x
\ AL
\ al 1| Ip -
1 \ I o 1, 4 \ x
Puc, 46 Puc. 47
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4 4
=S (%2 +4x+6)-(x+ 2))dx=§ (-x2+8x+4)dx=
-1

=(—%+§—"f+4x) ‘(‘F+324 +4-4)-

_(_ (—~31)3 + 3-(;1)2 +4.(__1))=

==z +24+16 3 12+4 206 (B, exg.).

OTser. 20% KE. e].

Bameganue. Pasmocrs oGyaknumit y=—x2+4x+6 u
Y=X+2 paBHEA DASHOCTH MCXOAHLIX OYHKIWH, NOTOMY HC-
KOMAA IJIOIRAL DPABHA HHTErpaly OT DASHOCTH JAHHBIX
byrROMA:

4
8= ((-x*+4x+3)-(x- 1)) dx.
1

IIpumep 4. Briapeanm miaomgib (PUryphl, orpaHHYEH-
Holi rpaduramu GyHrouil y=F(x) u y=g(x), rae
f(x)=x®-3x2 u g(x)=x2—4x.

Pemenme. Haligem afcumuccnl Tod9ek mepeceuenus rpadmn-
KoB GyEKROHHA y=f(x) u y=g(x). [Ina sTOro pemuM ypasHe-
e x*-3x?=x?-4x, Owo mmeer ABa KopHA: 0 2, 3170 H
6yAyT rpaHUOEI HMHTerpupoBarudA. OcrTaercs onopegelHTh,
ToqK¥E rpadHKa Kakoil B3 ABYX ZaHEHX QyHKORE pacmoio-
KeHEBI Ha purrepBanae (0; 2) snimme, Jaa 5Toro BRIMHCAHM 3HA-
geHHA QPYHKIHA B TOuKe x=1 JaEHOIO HHTEDPBAJA:

fH=1*-3.12=-.2, g(1)=12-4.1=-3.
Taxk Kaxk f(1)>g(l), To Toukm rpaduka GyHEIEM = f(x)

PacNoNoXeEsl BLINIe ToYeR rpadmka GyHRImUn y=g(x). Ilo-
STOMY HCKOMAS ILJIOINAAL S DABHA:

2 2
S={(f(x)-g(x)) dx = ((x3- 3x?) - (2? - 4x))dx =
L] 0

2

2
=Sox3 43+ 4x)dx— (f: 4;’ +2x )o

{2 _42 2) .11
(4 e +2.221-0 13(RB.e,[I;.).

Orser. 1% KB. ef.
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29. PasHocunbHbIe NPeO6PA30BAHNA YPABHEHWIA

HepegacauM OCHOBHEIE HpeobpasoBadma ypaBHeHHH
¢ OJHHM HEM3BECTHBIM X, NPUBOAAIIHE K YDABHEHHIO, PaB-
HOCHIABHOMY HMCXOZHOMY.

1. Ilepenoc dqjgeHa YpABHEHHMA (¢ NPOTHBOIOJOMHBIM
3HAKOM) U3 OZHOM UACTH YDaBHEHHA B JPYIYIO.

2. YvmuoxeHne (ZenmeHue) ofemx dactell ypapHeHHS Ha
HepABHOE HYJII YHUCAO.

3. IIpumenenne TONRIECTB, T, €. DABCHCTB, CIpPABEAIA-
BBRIX AJA KaKjgoro x€R.

4. BoaBeaeHHe VPABHEHHA B HEUETHYIO CTeI€Hb.

5. Uszpneuyenue H3 ofeHX UacTeW VDPABHEHMS KODHHA He-
JeTHOH CTelleH!!.

6. JlorapubmMupopaHre TOKAZATEALHOTO yYPaBHeRNA,
T, €., 3aMeHA ypaBHeHuA a’'®=a#"(a>0 n a#1) ypabBHEeRHN-
em f(x)=g(x).

OTMeTHM, UTo OORIYHO, IpHMeHAd npeobpasoBanusa 1—3,
He OAOIYT, 970 NONYUYeHHOe YPAREHEeHNWE DABHOCHJILHO HCXOZHO-
My, 4 mamyT: <IlepenimueM MCXOAHOe YDaBHEHHE B BHUAE...»

Ilpumep 1. PemuM ypaBEeHHE

V2x? 24z — =2 x. 1)

Pemenne. Boapega ypaeHeEHe {1} B 8-10 ¢cTeNeEh, TOJY-
YAM ypaBHeHHe

2x% - 24x - x?*=(2—-x)8, (2)
pasHOCHABHOEe ypasHeHH®w (1). IIpuMenas dopumyay xyba
PA3HOCTH, HEPEHOCH BCE WICHK! YPABHEHHA B IIPABYIO 4acTh

H IPHEBOAA HOA0GHEIe UAeHH MHOTCYICHA, NepenumeM ypas-
"Heawe (2) B BRAe

4x?2+12x+8=0. 3)
Ypasrenne (3) nmeer ABa KopHA: —1 m — 2, a SHAYHT, H
PaRHOCHIBHOE eMy ypaBHeEme (1) mMeer Te ke KOpHH.
Otzer, —1; -2,

Tipumep 2. Pemmum ypaBHEeHUE
{2x-3)" =(x+3)". 4)
Pemenne. Mspieras xopeHb T-# cTemenm ms ofemx uac-
Teif ypaBHeHMA (4), TOXYIHM ypaBHEHWe
2x—-3=x+3, (5)
paBHOCHIbHOE YpakRHeAnK (4), ¥pasHeHue (5), a 3HaAYHT, H

PABHOCHIBHOE €My ypaBHeHHe (4) EMeHOT eAUHCTBEHHBIH
KopeHs 6.

Oreer. 6.
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Mpumep 3. PemiuM ypaBHeHHE
Q2x?-8x _ gx+6, (6)
Pemenue. JlorapndMupya mokasareabHoe ypasHeHne (6),
OOAYYMM ypABHEHHE
2x* - 8x=x+6, (7

paBHOCHIBHOE ypapHeHUIO (6). ¥paersenue (7), a 3HaUuUT, U paB-
HOCHABEOE €My ypapHeHHE (6) AMeloT I1o asa RopHA: ~1 u 3,

OTrBer. —1 1 3.
IIpamep 4. Penium ypasHeHHE

Qe+ 5 3=, (8)
Pemenne. Ileperuniem ypasHeHHe B BHOE
gr+s . 9¥1083 (9)

JlorapudMBpys HOKABATEIBHOE YDAaBHeHUe (9), moayummM
VPABHEHHE

x+5=xlog,3, (10)

PaBHOCHJILHOE ypaBHeHHIO (8). ¥pasuenwe (10), a sHagur, n
PABHOCHJILHOE €My ypaBHeHUe (8) AMeOT eJHHCTBeHHBIN KO-

peHkb __logg 31"

5

OTBer, W .

30. PasHocunpHbie npeobpasosanus
HEepPUBEHCTB

IlepeuncauM OCHOBHBIE NpeobpA3DBAHES HEPABEHCTE €
OSHAM HEM3BECTHEIM X, IPHABOLAIIME K HEPABEHCTEY TOTO
e 3HAKAa, PABHOCHIABHOMY HCXOHNHOMY.

1, IlepeHoc uyJaeHa HepaBeHCTBA (C HPOTABONICIOMNKHBIM
3HAKOM) H3 OJEO JacTH HepPaBeHCTBA B APYTYIO.

2. ¥MmuoxeHHe (gesenme) ofeHx uacTeii HePAReHCTBA HA
HOJOFHTEJARHOE THCJIO.

3. IIpuMeHeHMe TOMXIECTE.

4. Bospenerne HepABEHCTBA B HEUJETHYIO CTeIeHE.

5. HaBpnedenne uz obenx yacreil HeDABCHCTEA KOPHA He-
YeTHOH CTeleHH.

6. JIorapmbMupoBaAHEAe NOKAZATEIRHOrO HEpABEHCTBA IO
ocropanmio a (a>1), T. e. saMeHa HepaBeHCTBa al(®>ge@
HepaBeHCTBOM [{x)>g(x).

OTMeTHM TaK:Ke OCHOBHEIe NpeoGpasoBaHudg HepPABEHCTB,
OPUBOAAINAE K HEPABSHCTBY IPOTHBONOJIOKHOIC 3HAKA, PAB-
HOCHJIBHOMY HCXOJHOMY.
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7. ¥mao:ReHne (FeaeHue) ofenx uacrell HepaBeHCTEBa HA
OTPHILATEIBHOS THACIO.

8. JlorapudgMuposanne NOKa3aTeJILHOTO HEPaBeHCTBA IIO
ocHoBanuo ¢ (0<a<1), 7. e. samena HepaBeHEcTBa g™ > g#®
HepaBeHCTBOM [{x)<g{(x).

OTMeTHM, UTO OGBIYHO, HpHMeHAA HpeobpasoBanua 1—3,
Aaxe He IIHIIYT, YTO DONYYeHHOE HEPABEHCTBO PDABHOCHJABHO
HCXOAHOMY, & MHIOYT: «IlepenumieM mMcXozHOe HePABEHCTBO
B BHIe...»

IIpavep 1. Peminm HepaBeHCTBO

3
Vas-2x2+4x—5<x-2. )
Pemenue. Boasena HepaseHcTBO (1) B 3-0 cTreneHs,
HONYYKM HEepaBeHCTBO
23 -2x%+4x -5 <(x—2), (2)
PABBOCHALHOE HepaseHCTBY (1).
Dpumenan dopMmynay xyba pazHOCTH, HmEePEHOCA Bce Wie-
HBl HepABEHCTRA B JIEBYH JacTh I OpHMBOZA moixobHEIe dire-
HBl MHOTOYJICHA, TepelHIIeM HepaBeHCTBO (2) B BHAE

4x%-8x+3<0. 3
Bee pemmerns HepaseHCTEA (3), a 3HAYMT, W DABHOCHIE-
HOTO emMy HepaseHCcTsa (1) COCTABIAIT HHTEPBAN 3

Orrer. (l° é).

2° 2
2 2

IIpuMep 2. PemmM #@epaBeHCTBO
(x +1)8 < (x2—2x—3)%, 4)

Pemenme. UsBnexan Kopens 15-i1 eTeneHu ua ofienx ua-
creil HepaseHcTBa (4), TOIYYHM HEPABEECTBO

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

PABHOCHJIBHOE HepapeHCTRY (4). Bece pemeHmma HepaBeHCT-
Ba (B), a SHAUHT, W PABHOCHJILHOI'0O €My HepaBeHCTBa (4)
COCTABAAIOT ABA MHTepBaja: (—oo; —1) u (4; + ).

Otrper. (—o0; —1)U{4; + o).

IIpumep 3. PemrmM HepABEeHCTBO

(%)3—x<(%)l 8 (6)

Pentenne. JlorapupMupysa noxasaTeJbHOe HepaseHCTBO (6)

o OCHOBAHMIO % (0<%< 1), TOJYYUM HepPABREHCTBO

3—x>1-3x, (7)
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paBHOcHABEOe HepaBeHcTRY (6). Bee pemenua HepaBeHCT-
Ba (7), & 3HAYHUT, ¥ PaABHOCHABHOTO eMy HepaseHcTBa (6)
COCTABIAIOT WMHTepBaa (—1; +00),

Otper. (—1; +0).
TIpumep 4. PemimM HepaBeHCTRO
] 1cos2x 111-2&:0&2.‘:. (8)

Pemenme. JlorapudMupysa OoKasaTelsHOe HepaBeHCTBO (8)
Ho ocsoBaHuio 11 (11>1), moayuuM HepaBeHCTRO

coa2x>1-2cos?x, (9)

PaBHOCHIBLHOEe HeparBeHCTBY (8).
IIpumenstst x Opapoil wacTH HepaBeHCTBa (9) TOMXKAECTBO
cos2x =2 cos?x— 1, nepemmmeM HepaBeHCTBO (9) B BHIAC

cos 2x > —cos 2x. B 6 1)

Ileperoca sce uneHn HepasencTBa (10) B JeByw dacTh
HepABEHCTEA H Zeasa ofe 4YACTH HEepPABCHCTBA EA YHCIO 2,
nepenuineM HepaBeHcTEO (10) B BHze

cos 2x>0. (11)
Bcee pemtenna HepaBeHceTBa {(11), a 38HAYAT, H PABHOCHJIB-
HOTO €My HepaBeHCTBA (8) COCTABAAIOT CePHI0 NPOMEKYTKOB

R .
(-—I+nk, y) +1|:k), keZ,

Orser. (—%H:k; %+nk), KeZ.

31. YpasHeHM~CREeACTBMS

IIpu mepexofe X YpPaBHeHHK-CIEACTBHUIO BOZMOIKHO IO-
ABJeHHWEe KOpPHelH, He ABIAIIHNXCA KOPHAMH KCXOAHOTO
YpaBHeHAA (DOCTOPOHHEMX ARA HCXOAHOTO YpaesHeEHd). Ilpm
TAKOM ¢OOocOoGe pelleHAd YVpaBHEHMA 00A34TeJbHOR YACTBIO
Pemennsa ABAAeTCH NOPORepKa: ABJAAOTCA JH HaljeHHEIE
YHCAA KOPHAMH HCXORHOTC ypaBHeHHS,

IIyers B — ZaEHOE HATYPANBHOE YHCIO, 4 — ZAHHOE
yucao, Taxoe, dro ¢>0 B a# 1. CopaBefJMBEL CIEAYIOIIHE
VTBEPKICHIA:

1. Craepereuem ;vpannenna f(x)=g(x) saBaseTca ypapHe-
mme (F(x))**=(g(x))*.

2. CneacreueM ypaBHeHmna log,f(x)=log,g(x) asagerca
ypaeeeHme f{x)=g(x).

3. Caeacreuem ypasuenmsa F(x)+o@(x)=g{x)+o(x) as-
naerca ypasmeHue f(x)=g(x).

IIpamep 1. PemnmM ypasHeHHe
x—1=x-38. 1)
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Pemienne. Bospena obe wacru ypasHeHHdA (1) B XKBagpar,
NOAYYNM YpaBHEHHE

x—-1=(x-3)% (2)
KOTOpOE To yTBep:racHHW 1 sBAgeTcA CHaefiCTBHEM YpaBHE-
gua (1). IIpuMeEas GopMyIY KBaADATA CYMME, IepeHOCA
BCce 9JeHH YPaBHeHEHA (2) B NIpaByl YacTh W OPHUBOXA II0-
JAoGHBEIE WIeHBI MHOrOWIEH&a, nepenninem ypasHeEue (2) B
BHJIE
x2-Tx+10=0. (3
Vpasaenue (3) umeer gBa KopHA: b U 2. IIporepnm, aB-
JA0TCE OB YKkcha 5 M 2 xopHamm ypasHeHEnda (1). Tarx rakr
Vb—-1=5-8, a V2—-1#2-3, To uncao 5 ABIAETCH KOPHEM
ypapHerus (1), a yucao 2 =Her,

OTgeT. 5.

Hpumep 2. PemmuM ypaBHeHHE

1%/x2—4x—5 =1'{/2x2—7x—9. 4)

Pemenute. Boszeas ypasaenme (4) B 10-10 cTemenb, 110-
IYYKM YpaBHeHHe

x2~4x—-5=2x2-Tx-9, (5)

KOTOpOe Mo yTBepiJeHHw 1 sBasieTcA CJieACTEHEM ypaBHe-
"auda (4). ¥Ypapneraue (5) uMeer zra wopHA: —1 u 4, ITposep-
KA IIOKASEIBAET, 9TO IACAC — 1 ABNSeTcad KOpPHeM VpABHE-
anA (4), a yncao 4 Her.

Orger. - 1.

OrMeTHM, U4YTO BOSBeAeHHEe B KBajgpaT o0euxX wgacreit
ypasHeHUs ABIAETCHA OEHUM H3 clocobop mzbapieHHsa ypaB-
HEeHHS OT BHAKA MOAYJIA.

IIpamep 3. Pemmm ypapHERUE
sinx=|sin x|cos x. (6)

Pemenue. Bospega ypaBeEenme (6) E KBagpar, IHOJXYIEM
ypaBHeHHEe

sin®*x =sin?xcos?x, (7

KOTOpOe W0 YTBep:KAeHH:0 1 gBnfdercs cneZCTeEMeM YpaBHe-

BaA (6). IlepeHeca Bce 4ieHbl YpaBRHeHHA B JIeBYI0 YaCTh,

BEIHecA 38 CKOOKM o0InHil MHOMHTeNb H IPHMEHHE OCHOB-

HOe TPHTOHOMETPHYECKOEe TOMAECTBO, INepPeNHIOeM ypaBHe-
e (7) B Buje

gsin‘x=0, (8)

VYpapseraue (8) uMeeT eIHUHCTEREHHYI CePHI0 DpemIeHMi
x,=nk, ke Z. IIlpoBepka ImoxasplBaeT, 4TO BCe UUCAA X; AB-
JA0TCA pelleHNAMHA ypaBEeHHA (6).

Orser. nk, EcZ,
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IIpumep 4. Pemmvum ypasHeHHE
ig(x*+2x2-4)=1g(x*+6x-8). (9)

Pemenme. IloreEnupys morapudpmudecroe yparReane (9),
IOJVIAM YDPaBHEHHE

xt+2x2-4=x*+6x-8, (10)

KOTOPOE NOQ YTBEPXHACHWID 2 ABAACTCA CACJCTBHEM yDaBHE-
Haa (9). IlepeBoca Bce unenw ypasaenmsa (10) B neryio
YacTh ¥ HPUBOAA NOACOHEIe YIeHSL] MHOTOWICHS, IepentIneM
vpaeaeHne (10} B Buje

~6x+4=0, (11)

Vpaeuenue (11) nmxeer zra kopua: 1 u 2. IlpopepuM, ar-
JAAIOTCA AE yHeaa 1 u 2 Kopuamu ypaprenus (9). Tark xax
144+2.12-4=-1, a norapadmM OTPHUATEIBHOrC YHCIA He Cy-
miecTBYeT, TO YUCHO 1 He aBmaeTes Rognem ypaBHeHua (9).

Tar rax 1g(2¢4+2-2°-4)=1g20 u lg(2*+ -8)=1g20, To
YHCAo 2 ABAACTCH KOPHEM YpaBHEHHUH (9)
OTner. 2.
IIpumep 5. Pemmum ypaBHeHHE
_6x+Vx_8=Vx_3-8. (12)

Pemeune. IlepeHoca see winensl ypasaenua (12) B aeBymo
JacTh U npnso,n;a nopobHEIe 9aeHbl {T. €. 83aMeHAdA PASHOCTBH
V V 38 myiem), nonytmm YPpaBHESHHAE

-6x+8=0, (13)
KOTOpPOE IO YTBEPXIACHHIC 3 ABAAEeTCA CAEACTRHEM YpaBHe-
muda (12). Ypasrenne (13) umeer aBa xopHA: 2 u 4. Tax Kar

2-3=-1<0, a oDog ROpPHEM YeTHOIl CTeIeHU He MOMeT OLITh
OTDHIATEJLHOr0 YHCJA, TO YHEIO 2 He amae*rca ROpHeM

ypaeueEnd (12). Tax xax 4*-6. 4+V 83=-Tm V —8=

==, 10 uHCcHO 4 ABJAFETCA KOPDHEM YpPABHEHHNS (12)
OTger. 4.

32. YpasHeHus-caencTBus (npoaosmxeHne)

CrnpaseuBo cJeAyIomee YTBEPRICHAES:

; ((?) =0 apagercda ypasHeHHe

4. CrneacTeuen YpABHEeHHS
f(x)=0.

IIycte & — AaBHOE HATYPAJALHOE YHCIO, ¢ — A&HHOE
yaCcAo, Takoe, 4To a>0 u a=1. PaccMoTrpuM QopMyis::

1) Vi Ve@= Vi@ e);
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Vf =) _V/ =), loda?®) _ pgon.
g(x g{x 3) a _f(x)’
4) 2klog, f(x)=1log,(f (x))**;
) log, f(x)+1og,g{x)=log,(f (x}£(x));

6) log, f(x)—log,g(x)=log, L ((’;;
2tgx
7 =Jog, f(x); 8) —2— . =gin2x;
) log‘“,,)a g f( ) ) 1+tg2x
1-tgix . 2tgx
) _1+tg"’x =c082x; 10) _1—tg2x tg 2x.

CnpaBegIHEO CIEAYIOIIEE VTBEDIKIASHHE:

5. Ecaz nmpy penreH#N ypaBHEHHSA NIPHMEHNTH A06yI0 B3
oTEX QOPMYN TAK, YTO Jerad 4acTh GopMynsl Gyzer zame-
HeHAa IIpaBol, TO MOJYUKTCA YpaBHeHHe-CJAeJACTBHE HCXOAHO-
ro YpaBHEHHA.

3dameuanue 1. Ecnom npumeRnTh A6y 13 sTHX Hop-
MYJl TaK, YTO TpaBasg 49acTek dopmMyasr §yieT 3aMeHeHa Je-
BOt, TO MOXHO OTEPATE KOPHH ACXOXHOrO ypapredans. Ilo-
9TOMY TaKHe IIpeo6pa30BaHMA B IpOIecce PeldeEHA ypaBHe-
HHA HEJOITYCTHMEL,

Bamegarume 2. Cuucox dopmya 1—10 MoxHO paclin-
PHTE,

IIpumep 1. Pemum ypasHeHHE
x¥+2x x+86
x+38 x+38° )

Pemenne. Ilepenoca Bce 9ieHH YDABHeHMA B JeBYH
9acTh H CHRIAAALIBAS Apobm, mepemmmieM ypaszenaue (1) B suge

22426
x+3 =0. @)

Ocpoboxaaack B ypapEeHUH (2) OT 3HAMEeHATEAA, HONY-
YuM YpaBEeHUe

x*+x-6=0, (3)

KOTOPOE N0 YTBEDXLEHHIO 4 ABASETCA CJeACTBUEM ypaBHe-
mua (2). Ypasuerne (3) uMeer apa kopusa: 2 u —3. IIposep-
KA HOKA3BIBAET, TUTO YHCHO 2 ABIAETCS KOpPHEM YypaBHe-
Bxda (1), a ameno —3 mer.

OTtrer. 2.

IIpumep 2. Pemum ypapHeHHE
2082 o x2 9T, (4)
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Pemeaue. IIpunensasa dopMyiy 8, MOAYUNM ypabHeHHe
x—1=x%24+2x-17, (5)

KOTOpOe N0 YTEEepXAeHHWI0 § ABJsAercA cAeACTBHEM ypaBHE-
uHAnA (4). Yparuenne (5) umeer gpa KopHA: 2 m —3. IIposep-
Ka TOKashIBAeT, UYTO YHCAC 2 ABAAETCA KOPHEM ypaBHe-
Hua (4), a ynacao —3 HeT.

Orger. 2.
Ilpumep 3. Pemum yparneHHe
1-tg?x 2
—== =cosfx. 6
1+tgix 6)
Pemenne. IIpamenaa dopmyny (9), monyuuM ypapHeHHE
cos2x=cos?x, N

KOTOpOe IO YTBEePMAEHHUIO 5 SBAAETCA CAEACTBUEM YpABHe-
gusa (6). ¥YpaerHenue (7) HMeeT efMHCTEEHHYID CEPHIO pelle-
Buit x,=nn, n€Z. [Iposepka NoKas3nBaeT, UTo JA0boe x, AB-
AgeTcd pelneHUeM ypasHeHHAa (6). CneposaTensHo, ypasHe-
HHe (6) EMeeT eIMHCTBEHHYIO CEPHIO PEIIeHAH X,.

Orser. 1n, ncZ.

OTMeTHM, YTO IPH PEINCENH YPABECHHI YACTO HPHXO-
ZUTCA OPHMEHATh HEeCKOJBKO OpeobpasoBaunil, mpuBoadA-
OIMX X YPAaBHeHHIO-CJAEICTBHIO.

IIpumep 4. Penium ypaBHeHHe
log;(2x—3)+logs(x—12)=21og;(x —6). (8)

Pemreaue, Ilpumensaa dopMmyner 4 u 5, noxysum ypasae-
HUe
log; ((2x ~ 8) (x — 12)) =log, (x - 6)?, 9
KoTOopoe IO YTBeDXKAEHHIO 5 ABIAETCA CIeACTBHEM ypaBHe-
Haa (8).
IoTernupya JorapudMHueciKoe ypapHenHe (9), moaxyuum
VpaBHeHHE
(2x—-38)(x-12)=(x-6)%, (10)
KOTODOE IO YTBEPKIAEHHI 2 ABIgeTCS CHeACTBHEM ypaBHe-
HuA (9), a sHauuT, N ypaBHeHuda (8). YpasHeHme (10) mame-
eT Aea Kopuda: 0 u 15,
IIpoBepKa MOKAILIBAET, UTO YHENO 10 ABAsAeTCA KOpHeM
ypaeHeHHa (8), a uucyo 0 Her.

Orper. 15.

IIpamep 5. Penram ypasHeHHE
V2x+5+VYx+ 6=yY6x+13. (11)
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Pemenue, Ilo yreepmaenuio 1 creacreuem ypagHenns (11)
ABNASTCHA YPABHCHHE

2x+5+2V2x+bVx+6+x+6=6x+138,
KOTOpOe INepenHIeM B BUAE

2y2x+5Vx+6=3x+2. (12)
Ilo yreepxaennmio 1 cueacrerem ypasHesma (12), a spa-
gaT B ypasHeHus: (11), asnsgercs yparHeHEe
4(2x+5)(x+6)=(3x+2),
HMeIoIee ABA KOPHA: X;=—2 u x,=58. IIpoBepra moxaskl-

BaeT, UTO YHCHAC 58 ABadeTca KopHeM ypaBHeExa (11),
a gmeno —2 Her.

Orser. 58.

ITlepexos K YPABHEHHIO-CAEHCTBHIO MOKET NPHUMEHATHCH
H IPH DEIIeHNW VPABHEHMH ¢ mapamMerpaMu.

TIpumep 6%, lna xaxzoro sHaueHHASA DapaMeTpa @ pe-
OIAM YpaBHeEne

a—-3—ax _
ax+1 8. (18)
Pemenne. Ilepenmmem yparuenue (13) B Bage
dax—a+6 _
ax+1 =0. 14)

Oceobomgascs B ypapuenur (14) or smamMeHaTENA, NOJXY-
9uM ypaBHeHHE

dax—-a+6=0, (15)

KOTOpOe IO VTBepxXAeHHI0 4 msageTcsa cHAefCTBHEeM ypaBHe-
HEA (14) Opm KaMmxJoM BHAYCHHHM NApAMETpa &.

IIpu a=0 ypapnenue {15) He mmeer KopHeH. Ilpnm KaMx-
aom a=0 ypaBremme (15) MMeeT eAUHCTEeHHEIE KOPeHb
a_

406 . IlpopepumM, ABIAETCHA JAH YHCIAO X, KOpPHeM Yyp&aB-
mHeausa (13) opr xaxzom a=0. /Ina sTore AGCTATOYHO TPO-
BepHuTE, ofpamaercd JH B HYJb OpH KAKOM-HHUGYIEL sHade-
HHH ¢ 3HAMeHaTexh Apo6u B ypabHeHHH (13). Tax Kak mopu
ax( aMeeM ax,+ 1= %, TO HPH 4= 2 3HAMeHaTeNL ¢x;+ 1
ofpamiaeTrcd B HYIb, 4 HOPH KaxAoM 472 JSHaMeHATeNb
ax,+1 me ofpaiaerca B Hysb, T. €. IPpH 2 =2 ypasEeHue (13)
He MMeeT KOpHeH, a mopH KaxgoM a#=2 m a=(0 mMeeT eZmH-
CrBeHHEIE KODEHE,

TaxuM 0o6pasoM, NpHE KamMAOM 4, TaKOoM, uTo a#0 u
a#2, YHCAO X, ABJIAETCA ¢ZHHCTBEHHBIM KODHEM YpaBHe-
gun (13), a opm a=0 u npu ¢=2 ypapgenne (13) me uMeeT
KOopHeii.

xom
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Oreer, IIpn a=0 u 0pu a=2 BeT KopHeil; IpH KAIKAOM 4,
TAKOM, 4T0o a=0 u a2, ypaBHCHHe MMeeT €AHECTBeHHBIN

a—6
HOpEHb

33. PewieHue ypasHeHMii ¢ NOMOLULIO CMCTOM

IIyers B — paEHOe HATYPAABHOE UHCAO, (¢ — KAHHOE
qucao, Taxoe, 9To a>0, a=1. CopaBeAJdHBE CIeAVIONIHE
VTBEPKACHEA:

1. ¥pasHenue 2’Vf(_x)sg (x) paBHOCHABHO CHCTEME
f(x)=(g(x)*
g(x)=0,

2. YpaBuenue MW = mk\/g(:nc) PABHOCKIBLHO CHCTEME
f(x)=g(x)
()20
g({x)=0.

B aToii cucTeme ogHo (Ixboe) U3 HePABEHCTE MOMHO OOYC-
THTB.,

3. ¥pasuenne log,f(x)=log,.g(x) parEGCHABHO cHCTEME
fx)=g(x)
f(x)>0
g(x)>0.

B arToii cucreme oguo (MmoGoe) M3 HepABEHCTBE MOMKHO ONYC-
THTH.

4. ¥Ypasmernue f(x)+e¢(x)=g(x)+p(x) paBHOCHIALHO cH-
f(x)=g(x)

xeD(p),

rge D{p) — o6xacTes cymecTBoBaHNS GyYEROEHA ¢(x).

cTeMe

IIpumep 1. Pemum ypaBHeEHe

V10-14sinx=2cos x. (1)

Pemenne. o yreepxaenmiwo 1 ypasHerue (1) passHO-
CAJABHO CHCTEME

(2)

Tax kax cos®x=1-sin?x ana moboro x<R, To cuere-
My (2) MOMHO IepenHCATE B BHAE
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[(sinx—S)(sinx—%)=0
cosx >0. (3)

Tar Kar sinx—38<0 aua mdoboro x€R, To cumerema (3)
P&BHOCHJILHA CHCTEME

sinx==
cosx =0, 4
CucreMa (4) EMeeT eIWHCTECHHYW) CEDHK) pelOeHMH

b3
X =g +2rn, n€Z., CremoBaTeALHO, M DPABHOCHJALHEOE eif

ypaepHeHHe (1) HMeeT Te Ke peHieHHSA.

Orser. —16‘— +2nn, neZ.

Ilpumep 2. Pemmum ypaBECHHE

4 4
V2x?-1=V6x-3. (5)
Pemenne. Ilo yreep:xaeEuio 2 ypaBHeHue (5) parHO-
CHJIBHO CHCTEME
2x2-1=6x-3 6
6x-32>0. (6)

VYparnenne cucreMu (6) HMeeT ZBa KOPEHA: X;= 3+2\/§ ’

Xy = 3"2\[5. Tax rax 6x;-3=3(2+V5)>0, a 6x,—-3=

=3(2—\/§)<0, TO THCJIO X, ABJAACTCA PINeHAEeM cHCTeMEI (6),
a4 INCI0 X, HeT. CHeloBATeIBHO, ¥ PARHOCHIABHOE cuecTeMe (6)
ypasredne (5) uMeeT TO JKe peilleHHe.

3+y5
e

OTzer.

Npumep 3. PenmnM ypaBHeHHe
lgcos 2x =1gsinx. (D

Pemenne. Ilo yreepixpgenmiw 3 ypaBHeHHe (7) paBEHo-
CHABHO CHCTEME

(8)

co82x=s1nx
sinx>0.

Tar xax cos2x=1-2sin’x aasg moboro x€R, To encre-
My (8) MOMHO HmepenmcaTh B BHAE

{(1 +sinx)(sinx—%)=0

sinx>0. 9
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YuMTHEBAA HePABEHCTBO cHCTeMEI (9), mMOXyTHM, ITO CHC-
TeMa (9) paBHOCUARHEA YDPAREBHCHHI)

inx=1
sinx= o, (10)

AMEIOMEeMY eAXHCTECHHYI0 CePHIO pelmenuil x,=(—1)* % +nk,

keZ. Cnepoparensao, u ypasHedue (7), pPABHOCHABHOE YPAB-
"meamw (10), EMeeT Te e pemeRud.

OTser. (—1)* % +nk, ReZ.

IIpuMep 4. Pemium ypaBHeEHE
4x2-8x+lgsinx=1+1gsinx. a1

Pemenne, Ilo yreepxpenuinc 4 ypasveuuwe (11) pasHo-
CHJABHO CHCTEMe

4x?-8x—-1=0 12

sinx>0. (12)

¥pasaenme cacrems (12) mmeer gBa xKopHSA! x1=2%@

n x2=%. Tax xar 0<x,<n, 10 8inx,>0; TAK KAK

—nt<x;<0, TO 8inx,; < 0. [TosToOMY UHCNO X, ABIACTCH peITe-
HHeMm cucremsbl (12), a gueno x, mer. CrenoBaTeNbHO, CHCTE~
Ma (12), a spazAT, ¥ papROCHILHOE eii ypaBHeHHe (11) HMe-
KT eJUHCTBEHHOE DeIleHHe X,.

OrBer. % .

34. PewieHne yPUBHOHMIA ¢ NOMOLLLIO CHCTEM
(npononxennse)

CopaBeRnUBE CIEAVIOMUAES VTBEPXKACHIA:
5. Muosxecrso pemenuit ypapaeHuS [1{x)-f2(x)=0 ecTs

x)=0
o6beluHEHNE MHOMKECTB DelleHH#l ABYX CHMCTEM ile( D) ) "
f2x)=0 DU — of :
zeD(f)’ e D(f; 00J1aCTE CYIecTBOBAHMUS (HYHERIMH
fi(x), a D(fy) — obnacts cymecTBoBaHAA QyHKIUM f,(x).
x2)=0
6. Ypasrenne % =0 paBHOCHABHO CHCTeME [ 2((-16))# 0.
IIpumep 1. PemnM ypaBHEHHE
lgx-Vsinx =0. (1)
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Io yTeepxAeAEAK 5 MHOKeCTBO pelmeHmii ypapHeand (1)
8cTh ofbefHHEeEHe MHOMKECTB PEIIeHHI ABYX CHCTEM

lgx=0 sinx=0
ginx >0 x>0,

Tlepsas cHcTeMa HMeeT eAMHCTBEHHOE pemieHHe X,=1,
YpaBgeHWe BTOPOH CHCTEeMBI HMeeT €IHHCTBEHHYK) CeDHIO
pemernit x,=7R, n€Z, A3 KOTOPHIX HEPABEHCTRY BRTOPOH
CHCTEeMEl VAOBJETBOPAKT JAmMb gucia x,=71k, E€EN. Cneno-
BATENLHO, BTOPAA CHCTeMa HMeeT pelleRMA X,. Obbenuxmp
BCEe pelIeHHA ABYX CHCTEM, IHOJYYHM, 4T0 ypasHeHHe (1)
HMeeT PeIneHHs Xy=1 u x,=nk, REN.

Orgper. 1; nk, E€N.

Ilpumep 2. Pemum ypaBHEHNE
cos2nx _ 1 2)

x—5 x-5"

Pemenune. IlepeHocs Bce 4YjeHB YDaBRHEHHS B JEBYIO
YACTE H BRYHTAR APpobH, meperminieM ypabuenue (2) B BuAe

cos2nx~1
T x5 "% @)
ITo yreep:pesunio 6 yparxHeHue (3) pABHOCHJIBHO CHCTEMEe
cos2rx=1
{x -5=0, @

YpapHeHHe CHCTEMH (4) MMeeT efUHCTBEHHYIO CEPHIO pe-
menuit x,=k, kcZ, A3 srux uHCcen BTOPOMY YCJIOBKIO CHC-
TeMBE! YAOBAETEODHAIOT BCe 4HCa, KpoMe uucaa x;=05. ITo-
aTomy cucrema (4) mMmeer cepuw pemenuil x,=k, keZ, k=5,
CraemoBaTelLHO, H PABHOCHJAbEOEe eil ypasHeHne (2) nMeeT Te
e PeleHnd.

Oreer. k, kcZ, k#5.

B yreepiraennu 6 mox samucnio g(x)# (0 DOHMMAIOT MHO-
SEEeCTBQ BCeX YHCEJ X, ZJIA KAXKIOTO M3 KOTODPBIX OOpejese-
HO BeIpaxenne g(x) u uhrciao g{x) He PABHO HYJIIO.

Ipumep 3. Penmm ypaBHeHHme

2 -
X __3-2x . (5)
V2+x-22  Y2+x—af

Pemenne. IlepeBocs Bce UiNeHK YpPaBHEEUA B JIEBYIO
qacTh, NepenumieM ypasHeHHe (5) B BHAe

x24+2x-8
£ et e = (. (6)
V2+x—x2

3 Noranon 65



IIo yreépxaenny 6§ ypasueane (6) pasHocHnsio cHcTeMe
{.1::2 +2x-3=0

V2+x-x20, ™

VpapHeHHe cucTeMBi (7) MMeeT ABA KOpHA: X, =1 ® x,=

=—8, Tak Kar 2+x, —x§=2, T0o V2+x, —x}=0. [losromy ume-
JO x; ABIAeTCA pemeHHeM cHCTeMbl (6). Tax kax 24 x;-

—x3=—10<0, To BRHIpakenme Y2+ x,-xf He ompegeneHO.
HosToMy umcaAo X, He SBIAETCA pemeHHeM cmcTeMbl (6).
CraeporaTessHO, cHcTeMa (), A 83HAYHT, M DABHOCHJABHOE eif
ypaBHeHHe (D) HEMelOT eIHHCTEEHHOE DeIleHHE X;.

Orger. 1

IIpx pemreEnH YpaBHeHHI Y&CTO OTPHMEHAOT HECKOJLKO
npeo6pasoBaEui#, IPHBOSAIMAX K PABHOCHILHOH cHCTeMe.
Tipumep 4. Pemium ypabpHeHHe

2
log, ‘Z—:"fx =log;

B4x
. 8
-1 (3)
Pemenne. ITo yreepixaernio 3 ypaBHeHue (8) papHOCHIL-
HO CHCTEME
—x%+8x _ x%+x
x—1 x-1
(9
X4 x
x-1
IIpumenaa yTeepXkaeHue 6, momydum, uaro cHcreMma (9)
PABHOCHJILHA CHCTEME
~x*4+3x~x8—x=0
x—1=0
a
X +x >0,
x-1
VpaBHeHue cHcreMbl (10) mMeer Tpm KopEA: X, =0,
xy=11 x3=-2. U3 5THX uHces HepaBeHCTBaM cucreMni {10)
YAOBJAETBOPHAET JHOIb THCAO Xg. ClegoBaTeNbHO, CHCTEMA
(10), a sHaunT, H paBHocHJBHOEe et ypaBHeHue (8) mmeroT

eQUHCTEBEHHHH KOPEHb X,
Orger, 2.

IIpy pemennn ypaBHEHMH ¢ HADAMETPOM TAKME MOMHO
OPHAMEHATE NpeofpasoBaHMA, IPHBOAAINE K DABHOCAALHBIM
CHCTEMAM,

> 0.

(10)

IIpamep 5% Haa raxjoro 3HaUeHHA IapaMeTpa & pe-

IIEM YpPABHeHAE
Vx2-6x-—-2a=x-2. {11)

Pemenme. ITo yrBep:xaenmio 1 14 KaXAOro 3HaveHUS
mapaMeTpa ¢ ypaBHeHHe (11) paBHOCHJIBHO CHCTeMe
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x?-6x—2a=(x—-2)*
i 250, a2
Cmcrema (12) paBHOCHABHA CHCTEME
x=-2-a
{x =2, (3)

Tag xax —2-4.22 TOABKC IPH d<—4, TO OpH KAEAOM
a<—4 cucrema (13) ¥MeeT eTUHCTREHHOS PeIIeHUe Xp=—2—¢.
A nopu rampgom ¢>—4 cucrema (13) He EMeeT pemneHui.

Taxmm o0pasoM, Opm KaxkgoM a<—4 ypasmenme (11),
paBHOCHILHOE cAcTeMe (13), MMeeT eZHHCTEeHHOE peHIeHNe
Xo=—2—a, a UpE KamaoM g>—4 He MMeeT pemeHMii,

Orper. —2—a upy a<-—4, Her pemienuit opm a> -4,

35*%. Ypasuenus Bupa f{c(x))=F(p(x))

CopaBeiIuEO CAeAyIOOee YTBEPKIACHHE:

1. ITycTre ofnacTs cymecTBoBaEuA QHyExOUH f(X) ecTh
IPOMEXKYTOK J M IYyCcT: 3Ta PYHELUS CTPOTO MOHCTOHHA
(T. e. BOBpacTaeT MJIH YOEIBAeT) HA 9TOM mpoMexxyTre. Tor-
za ypasaenre [(c(x))=Ff(B(x)) paBHOCHIBHO cHCcTeME

o {x)=Pp(x)
alx)ed
B(x)ed.

B sroit cmereme ozmo (ioboe) m3 yenosm#t a(x)€J miuam
B(x)€J MOMKEO ONYCTHTE.

YacTHHMHE CAYYRAMH 3JTOC0 YTBEPKACHHA ABAHIOTCH
yreepxienua 2 u 3 us m. 33.

Hpumep 1. Pemum ypapHeHHe
arcsin(x%-80,5)=arcsin(x—8,5). (L)

Pemenne. Tarx rax dyrrnus f(u)=arcsinu mMeer 006-
JacTh OUpefeleHUA — NPOMeXYTOoK J =[—1; 1] m Boapacra-
eT HA HEeM, T{ 0O yTBRepkZeHu:o 1 ypasHeHMe (1) paBHOCHIE-
HO CHCTeMe

x>-80,5=x-8,5
{—1&x—8,5€1. @

YpapHeEHe cucTeMbl (2) ¥MeeT ZBa KODHA: X;=9 @ X,—
=—8, U3 KOTOPHIX TOJBKO THCIO X, VIOBIETBOpAeT ABOHHO-
MY HepaBeHCTBY cucTeMH (2), mosroMmy cuctema (2), a 3HA-
YUT, W DABHOCHJLHOe eif ypaprHenue (1) nMelOoT egWHCTBEE-
HOE pemeHHe X,

Orser. 9.
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IIpumep 2. Pemmum ypasHeHIE

xF-2 24l
logoa(x*~2)+ (1) =logpa@x+n+(1) . @
Pemenne, O6macTk cymecTBoBaHua Gyuroun f(u)=

u
=logy U+ (-%—) ecTh MpoMexRYTOK J =(0; +0c0). Tar kakr

dbyrrnna f(u) yOrBaeT Ha 9TOM IPOMeXyTHEe (Rax CyMMa
OBYX yOmBaoImux Ha STOM OpPOMexyTke (QyHKOWi), To IO
yTEepaaeHnic 1 ypassenve (3) paBHOCHJABHO CHCTEMe

x*—2=2x+1
{2x+1>0. 4

YpasEeHMe cHcTeMEl (4) HMeeT NBA KOpHA: X;=-~1 H x,=
=3, B3 KOTOPHIX TOJLKO UWUCIO X, YAOBIAETBODIET HEPABEH-
cTBY cHeTeMHBl (4), mosroMy cucrema (4), 8 3HAYHUT, ¥ PABHO-
cunpioe ei grpannemie (4) aMeOT eAMHECTECHEQES DeIleHNe Xj.

Orger, 3.

Ha yTeepikfeHns 1 BBITEKAET CASAYIONMee YTBEDHACHUE!

2. Ilyers ob6nacTh CyllecTBOBaHMA PYERIUK f ecTer R 1
nycTh 3Ta GYHKIHUA CTPOTO MOHOTOHHEA Ha R, Torma pagHo-
CHABLHE YpaBHEHNA

fa(x)=F(B(x)) un alx)=B(x).
YacTHBEIM CIy4aeM STOrO YTBEPHACHHA ABIACTCH YTBep-
maenme 6 us m., 29,
Iipamep 3. Pelnrm ypaBHeHHE
arcetg (x?—5)=arcetg (5x+ 9). (5)
Pemenne. Tax xak ¢yaxnus f(u)=arcctgu mMeer 06-
AACThH CYLIECTBOBAHMUA — NpoMeXRyTOK R 1 yOriBaeT Ha HeM,

T0 IO VTBEpPXIeHUIO 2 ypaBHeHHe (5) pABHOCHILHO YpaBHe-
HHIO

x2~5=5x+9. (6)

Vparuenne (6) umeer apa ropua: ~2 m 7. Crenosaresns-
HO, ¥ PABHOCHJABEOE eMYy ypaBHeHRe (5) HMeeT Te e KODHH.
Ortper. —2; 7.

Ilpnmep 4. Pemnm ypasnenue

(3)" - inzyor= (1) sin gy, 7

Pemenwme. Tax Kar byaxnusa f(u)= (—;) +(—u)*"% pmeer

ofacTe cymecTROBaHHMA — GpoMexyToxk R M yOniRaer Ha
HeM (Kax cyMMa ABYX YOLIBAIOIIHX HA STOM NIPOMEMYTHKe
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GbyHERHMYT), TO MO YTBeDXRIcHUK 2 ypasHeHNe (7) PABEOCHIL-
HO YPaABHEENID

sinx=sin%x. (8)
VYpasHenue (8) uMeeT ABe cepuM pemeymii: x,=nk, ke Z,

X, = -125 4+ 2nn, neZ, CnenoeraTensHo, U yparHeRne (7), pag-

HOCHJIbHOEe ypaBHeHHIO (B), MMeeT Te iXe XBe CepMM pelme-
BEuit.

Otser. nk, keZ; % +2nn, neZ.

36. PeuieHne HOPABENHCTE ¢ MOMOWUBIO CUCTEM

Oyerer k& — BaHHOEe HATYPAABEOe YHCIO, ¢ — JadHHOe
9gHCHO, Taroe, 4To a>0, a=1. CnparefnuBsl CiIeAyioliye

YTBeDXKACHHSA?
1. HepaeercTBO 2*\/ f(x)<g(x) pABHOCHILHO CHCTEME
f(x)<(g(x))*
f(x}>0
g(x)>0.

2k
2. MBoxxecreo pemleHEE HepaBeHCTBa Vi(x)>g(x) ecrs
o0BeAHHECHREe MHOJKECTE penleHHUE IBYX CHCTEM

[f(x)>(g(x))2* H {f(x)>0
g{x)=»0 2(x)<0.

2k 2k
3. HepaBencteo Vf(x)< Vg(x) pasHOCHIBHO ZABOHHOMY
HepaseHCeTBY O0< f(X)<g(x).
4. Hepapencreo log, f(x}>log,2(x) paBROCHARHO ABOIi-
HOMY HepPaBeHCTBY:

f(x)>g(x)>0 opu a>1,
0<f{x)<g(x) npu O<a<l,
5. HepasercTBo [(x)+¢(x)>g(x)+¢9(x) paBHOCHILHO
f(x)>g(x)
x€ D (¢),
rae D (p) — obnacTte cymecTsopaHms PyHKIUM ¢(x).

CHCTEME {

IIpumep 1. Pemmum HepaBeHCTBO

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

Pemenue. ITo yreep:gaenunio 1 HepapemcTeo (1) paBHO-
CHIILHO CHCTeMe

3x+120 (2)

{3x+1 <(2x—1)?
2x-1>0,
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Cucrenma (2) HMeeT MHOIKECTBO pellleHEH — IPOMeXYTOK
(%; +oo). CunezosaTesarHO, HepaBeHCTBO (1), paBHOCHAIBHOE

cucreMe (2), MMeeT TO e MHOMKECTBO pelneauit.
%; + oo).
IIpamep 2. Pemmum HePAREHCTBO

2V +T>x+1. (3)

Pemenne, ITo yreepiiesnio 2 MHOMKECTRO PelIeHME He-
paBeHncTBa (3) ecTh 00BeZHHEHHE MHOMECTB DelleHHH ABYX
cucreM

OTeer.

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

Bce pelieHHA HepBOH CHCTEMEI COCTABAAIOT IPOMEXYTOK

[-1; 1+2VT). Bece pemleHHS BTOPOH CHCTEMBI COCTABJAIOT
apomexyTor [—7; —1).
O0BegrHAA 5TH MPOMEKYTKH, ODOJNYVYAEM, UTO BCE pelle-
HUA HepaBeHCTBa (8) cocTaRnAIOT mpoMesRyTokK [—7; 1+ 2 VT ).
Orser. [-7; 1+2V7).

Mpumep 3. Pemmf Hepanefc-rno
Va2—-5<VBx+9. 4)
Pemenug. Ilo yTeepmpeHuo 3 HepaseHcTBO (4) paBHO-
CHABHO JBO¥HOMY HepPABEHCTBY
0sx2-5<bx+9,
KOTOpoe MOMHO IIEPENHCATE B BHIE CHCTEMELL
x2-bx—-14<0
[ 550, ®
Bee pemeHua cdcTeMbl (5), A 3HAYHT, W PABHOCHIBHOIO
et HepaBeHCTBA (4) COCTABIAT IPOMEHYTOK [\/E; .
Orper. [\ff_); 7.

pumep 4. PeruiuM HepaBeHCTBO
logy, s (%% + 2x% - 2x) > log, ; (x* + 4). (6)
Pemenne. Tark kax 0<0,1 <1, 10 o yTEep:RAeHn0 4 He-
PaBeECTBO (6) DABHOCHILHO AROMHOMY HEPABEHCTBY
0<x?+2x2-2x<x%+4,
KOTOPOE MOMKHO NEPENHCATH B BHAE CHCTEMEBI
[x” -x-2<0
x(x®+2x~-2)>0.

(7
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Bee pemenua cucTeMbl (7), 4 3HAYUT, B PABHOCHJILHOIO
eii HepareHcrBa (6) cocraBasiior ABa mpoMexyTia (—1; 0) u
(-1+V3; 2).

Orser. (—-1; O)U (- 1+V3; 2).

Hpumep 5. PermuM HepaBeHCTRO
x2-2x+VYeinx <8x-4+Vginx. (8)

Pemrenme. Ilo yTeep:raeEHnI0 § HepakeHcTEO (8) paBHO-
CHABHO CHCTeMe

ginx=0. ©®)

Bee pemeHus mepBoro HepaBeHCTBa cHUCTeMBl (9) cocras-
AT npoMexyTok (1; 4). Iz HEX BTopoMYy HepaBeHCTBY CH-
creMpl (9) VAOBIETBODAIOT JUmMB X K3 npoMemxyTra (1; nl
CnenoBaTeIbHO, BCE pelleHNs cucTeMH (9), a 3HAYHAT, H paB-
HOCHABHOTO ¢if HepasencTaa (8) cocranigmwT TOT e HpoMme-
HKYTOK.

Oreer. (1; =]

[x2—2x<3x—4

37. Pewenme HEepaOBOHCTE ¢ NOMOLLBIO CHCTEM
(npoponxexwne)

CHpaBeARNEE CACAVIOIIAE YVTBEDXKICHHA:
6. MHOXKeCTEO pellleHHHA KaXgoro U3 HepPABEHCTB

. f(x)
f(x)-g(x)>0 m Ie5) >0
ecTs OBLeAMHEeHNEe MHOMKECTE DelleHHH ABYX CHCOTEM
[fe=0 , (1m<0
g(x)>0 = |g(x)<0.
7. MBOXeCTBO peIleHNH Ka)Z0oro U3 HEeDABEHCTEB
. f{x)
f(x)-g(x)<0 m 2(0) <0
€CTh O0BEIHHEeHENEe MHOMXECTE pellleHHH ZBYX CHCTEM
(f>0 , (16<0
g2(x)<0 g(x)>0.

YIpumep 1. Pemmum HepaBeHCTBO

sinx
—-_> - 1
lg(x+1) 0 )
Pemenne. Ilo yTepmaenno 6 MHOMeCTBO pPelieHH He-
pasercTBa (1) ecTh of'beaMHeHHe MHOKECTE pellleEMH ABYX
CHCTEM
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smx>0
{lg(x+1) >0 @)
- sinx <0
{lg‘(x-|- 1) <0. @)

Bce pemeHmA nepBOoro HepaBeHCTBA cHeTeMBI (2) cocras-
NAOT cepUd NpoMexyTroB (2nk; nm+2nk), R€Z. Bce pe-
MeHWA BTOPOr0 HEPaBeHCTBA CHCTEMH {2) CcoCTABAAIT
npomemxyTok (0; +oo). IloaTromy Bce pemeHua cHcreMsl (2)
COCTABNAIT CEPHI0 NPOMEXYTROB (2rk; n+2nk), k€ Z, k=0,

Bcee peniteEra BTOpPOro HEpPABEHCTBA CHCTEMEI {3) cocTas
asior npoMeskyTor (—1; 0). Tak kax sinx<0 gra Becex
x€(-1; 0), T0 Bce pemreHNa cHcTeMEBl (3) COCTABAAIOT NpO-
MexyToK (—1; 0). CnegoBaTeJBHO, BCe PEIIeHHs HEPABEHCT-
Ba (1) ecTs o0befuHEeHHe BCeX HARASHHBIX pelIeHHIH.

Otser. (—1; QU (8rk; n+2nk), ReZ, k=0,

OTMeTHM, UTO IPH pellleHHH HEePABEHCTE YACTC IPHXO-
AHTCA NPUMEHAT: HeCKOJNBKO npeofpasoBaHN.

IIpuMep 2, PeinuM HepABEHCTRBO

Veri< VVI-2x-x. (4
Pemienne. Ilo yreepxacaeBuioc 3 HepaBeHCTEO (4) pamHO-
CHILHO ABOHHOMY HepABeHCTBY O<x+1<V1-2x-~x, KoTO-
poe MOKHO IepenmncaTh B BHAe CHCTEMHEI
x=-1.
IIpumenaa yTeep:xaeHHe 2, HNOJAYYHM, UTO MHOMKECTBO

pemrenuii cucteMmer (5) ecTs ofbeAHHeHHE MHOMKECTE pellle-
HUN ABYX CHCTEM

1-2x>(2x+1)? 1-2x>20
2x+120 u42x+1<0 (6
xz-1 xz-1.

Muomecrso permmennit neppol us cucrem (6) ecTs mpoMe-

FYTOK —%; 0), & MHOJKECTBO DEeIIeHHI BTODPOH M3 CHCTEM
1

(6) ecTs WPOMEXKYTOKR [—1; -3
CTBA, TONYYHM, UTO MHOJKECTBO pemreHH# cmcremsr (5), a ana-
9KHT, H PABHOCHJIBHOTO eif HepaBeHcTBa (4) cocrasasaer mpo-
MesxyToK [—1; 0).

Oreer. [-1; 0).

IIpu pelleEME HEPABEHCTR ¢ MADAMETPOM TAKIKE MOMHO

OpUMEHATh Hpeobpasosannd, NPHBROAAIIAES K PABEOCHILHEIM
CHCTEeMAaM.
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Hpamep 3. Haa rarzoro sHaueHAA HAPGMETDa 4 peIliuM

HEPABEHCTBO
V8—~x<Vx-—a. (7

Penienue. JIna KayKI0roe 3HAYEHEHA TIADAMETPS & HeDABSH-
erBe {7T) PABHOCHIBLHO ABOUHOMY HEDaBeHCTBY
0<3-x<x-—a,

ROTOpOe MOJKHO 34IHCATP B BHAC CHCTEMBI

x<3
x> 8t3 (8)
2
Ecan ‘12L3<3, T. e. ecxm @a< 3, TO BCe pemreHns cUcTe-

™Mb (8), a sHAYYT, H paBHOCKHIALAOTO ¢it mepaBencTea (7) co-

CTABJAAIOT IIPOMEIKYTOK (a;'s; 3] Ecin a_-g3 23, 7. e. ecau

a =3, ro cucrenma (8), A 3HAYHT, H PABHOCHABHOE eil Hepa-
BeHCTBO {7) He HMeIOT pellleHHIt.

Ortper. (&23; 3] OpH a<3; HeT peumennii upd a2 3.

38*. Hepaeencrea suga f(a(x))>f(p(x)})

Copasenrnso clezyiollee YTBepHECHHE!

1. TIycte o6nacTh cylmectrBoBaHmA dyaKumy f(u) ecTh
npoMexRyTOK . Torga:

a) ecnn GyHRONA f(u) BOBPACTAST HAa ONPOMEXRYTHe J, TO
BepaBedcTBO f(a(x))>Ff(B{x))} PARHOCHIABHO CHCTEMS

a(x)>p(x)
a(x)ed
Blx)ed;
6) ecnu GyEHrRUEA f({u) yOmiBaeT Ha NPOMEXYTKe J, TO
nepaseHcTBo f(a{x))>f(f(x)) PABHOCHABHO CHCTEMeE
o (x)<B(x)
o(x)ed
B(x)ed.
YacTHHMH CcIyYagMHA yYTBeDXRAeHEHUA 1 Asndorcs
yrBepxgeHnsa 3 1 4 us 6. 36
IIpumep 1. Peiium HepaseHCTBO
arccos(x—2)>arccos(3 —x). (1)

Pemenrne. O6nacTe cymecTBoRaHMA OGYHKIUM [f(u)=
= arccosi ecTs NpOMeXyToK J =[—1; 1]. Ha srom npome-
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myie yarona f(u) y6riBaer, mosTomy M0 YTBepiRgeHnio 1
nepasercrso (1) pasHOCHILHEO cHeTeMe

x—-2<3—=x
-1<x-2<1
-1<3—-x%<1,
KOTOpAA DABHOCHJIEHA CHCTEME

-1€x-2
x-2<3-=x (2)
3—x<1.

Bce pemenua cucreMbl (2), 8 3HAYUT, H PABHOCHJIBHOTO

el mepapeHcTea (1) cocraBasoT UpomexyToK [2; 2,5).
Orger. [2; 2,5).

4
Iipumep 2. Pemum HepasemcTBo V3x-—2+log;(8x-2)+

3x-2 3-2x
+3 € >V3_2x+log,(3-2x)+8 * . 3)

4
Pemenne. O6nacTeh cymecTBoBaEua GyRKOuN f(u)= \/E+
u

+log;u+3* ecth npomexyToK J =(0; +0). Ha aToM mpome-
KyTKe QYHRUAA f(U) BO2PACTAET KAK CYMMA BOSPACTAIOIIAX
Ha 5TOM NPOMeXKYTHe bYHEOMI, I03TOMY IO YTBEPXACHHIO 1
HepaBeHCTEO (3) PABHOCHIBHO CHCTEMe
8x-2>3-2x
3x-2>0 (4)
3-2x>0.
MpoxecTBO BCex pelmeRwil cmeremul (4), a aHaumT, W
PABHOCHILHOI'O eil HepABEHCTEA (3) COCTABIAET IPOMEKYTOK

. 3
(%)
OTeeT. (1; %)
Wz yTeepsKIeHEA 1 BHITEKAET CAeAVIOIECE VTBEPMICHHE:
2. Ilycte ofnacTes CcymecTROBAHHA byHKRIuu f(u) ecrsb
R, rorga:

a) ecan dyaxoma f({u) soapacTaer Ha R, TO PABHOCHIL-
HbBI HEPABEHCTEA

fla(x))>f(B(x) r al(x)>P(x);
6) ecom pynxuuma f(u) yompaer Ha R, TO paBHOCHNBHSI
HepaBeHCTRA
flea(x)>fPx)) a alx)<B(x).

YacTHHIMA CHIYYagMH YTBepXJeHRA 2 ABAAIOTCA YT-
Bep:rIenua 6 1 8 us n. 30
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IIpamep 3. PemM HepaBeHCTBO
9

(n—3y—5—i’x—5>(u-3)%—8\/£§~9. (5)

Pemenne. O6nacTe cymecTBoBaHUA QYEHKNEE [f(u)=

3
=(1t—3)“’+(— \/;) ecTt R, @yEKOus yOnBaeT Ha R KaK cyM-
Ma yorRaomux Ha R dyaxnmii, nosToMy HAa OCHOBAHMH VT-
BepKJeHUA 2 HepaBeHRCTEO (5) PABHOCHIBLHO HEPABEHCTRY
x-5< 22, (6)
MuoxecTEOG Bcex pemeHmit HepaeencTBa (6), a amaunmT,
W PABHOCHIBHOTO eMY HepaBeHCcTBa (H) cocTaBnger nmpome-
MYyTOR (—oo0; 1).
Orper. (—oo3 1).

39. PABHOCUNBLHOCTLE YPABHOHUII HO MHOXECTBUX

IIyers kB — gamHoe HaTypalbHOoe uHcno. CrpaBelaHBB!
CHACAVIOLIHE YTBEPHCACHUA:

1. Ecax B Kaxaoll Touke MHOXecTBa M obe dyEEOMR
f(x) B g(x) BeoTpHIATEeNBHLI, TO HA MHOMecTBe M paBHO-
CHALEBI ypaBHeHHA f(x)=g(x) 1 (f{x))**=(g(x))**.

2. Ecan B rRamaol TouKe MHONecTRa M SVHRIHA ¢(Xx)
oupefelicEa H OTAAYHA OT HYJHA, TO BA MHO:KecTBe M pas-
HOCHJALHE ypaBHeHus f(x)=g(x) u f(x)eo(x)=g(x)p(x}).

3. Ecan B ram ot Tourke MEOXKecTBa M onpenedeHn obe
ggaeTR HeROTOpoH Gopmyasl (norapndpMmaeckol, TpRIOEOME-
TpHuUecKoH H T. I.), TO, IPUMEHHAB 3Ty QOpMYyJay IIpH pemie-
HHHY YPABHEHHA, NOJYYHM YpaBHeHHe, PABHOCHIBHOE HCXOJ-
HOMY Ha MHOMecTRe M.

Ipumep 1. PemrmprM ypasHeHme
Vz=V2x-1. 1)
Pemenne. Ecnm x, — KopeHs ypaBHeHnsa (1), To omnpexe-
JIeHO BRIpAMXeHue \/x_(, 2 \/x_o>0, TOTZAA H I‘:,‘2.117.,—1>0, T. e,
Xy 2 % 9T0 oaHadaer, HTO Bee KOPHHE ypapHeHHA (1) cozep-
MHATCA B MHOMecTBe M =[%; +oo).
B raxpmo#i Touxe mHOMXecTBa M obe pyHRIHM f(x)-—-\/d_c

3
u g{x)=VY2x—1 BeorpuustTensssl. IlosToMy mo yrBepKIAc-
o 1 ypardesue (1) paBHOCMABLHO Ha MHOMKecTBe M ypas-

HeHHA
6

(V=)' =(32=-1),
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KOTOpOC MOMHO NepPEInCATE B BHHE

(x-1)(x*-8x+1)=0. (2)
Ypasrenue (2) mMeeT TPR KOpHA: X;=1, x,= 3"'2@ n
Xg= 3—2\5. Vs HEX X, W X, DDHHSAJIEXAT MHOMXKECTBY M,

a X; He NPHHANIEHNAT MEOXKeCTBY M. ClegoBaTensHo, ypas-
merde (2) Ha MHOMecTBe M WMeeT JABa KOPHI: X3 U X,
HosTOoMYy M DABHOCHIBHOEe eMy Ha MEOXecTee M ypakHeHHe
(1) uMeeT Te e ABa KOPHA.

Orger. 1; 3-!;/3
Hpumep 2. Pemium yparHeHuE

ignx _ 1 (3)

lg(x+%) 1g(x+%)
Pemenne, Bce xopun ypasmeans (3) cogepmxarcsa B MHO-

MecTBe TexX X, AJA KOTOPHIX ompeienen lg x+§) "

lg(x+%) #0, T. €. cofepRaTCa B MHOXecTBe M= -3 Z) U
U (i—; +00). B ramgoilt rouke maomeecrea M byEKROUA @ (x)=

=lg (x+ %) onpefeseHa N OTJAHYHA OT Hyas. Ilosromy 1o

yTBepicAeHnic 2 ypaBHeHHe (3) PABHOCHIBHO H& MHOYKECTEE
M ypaBHEeEHIO

tgrr=1. 4
YpaBreHue (4) ¥MeeT OZHY CepHIO pemleHM# Xx,= % + &,

ke€Z, Ua unpcen x, B MuOMecTse M comepxarca JHIIL Te,
maa xoropwmx k> 0. CnegosarensHo, ypaBHeaue (4) uMeer Ha
MHOKecTBe M eINHCTBEHHYI} CePHI0 DemeHWHd x, = 3 +n,

4
reN. IloaToMy H PARHOCHALHOE eMY HA MHOXecTBe M ypas-

HeHEe (3) EMeeT Te jXe Deriennsd.

OTger. i-+n, neN.

Hpumep 3. PemuM ypasHeHHe
1y_3 1
(1-3) =20+ ®)

Pemenue. Bee xopuu ypasHenusa (5) cofep:xarca B MHO-
mecrse M — peex x, OTAMYHHEIX OT BHYAdA. B ramgolt Touxe
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muokecrsa M dyuxnoua ¢ (x)=x? onpefeneHa H OTANIHA OT
uyiasa. Iosromy mo yTBepkgenunio 2 ypapHenme (D) pasmo-
CHJIEHO HAa MEOKecTBe M ypaBHeHHIO

2 1 3 1
#(1- 5+ )= (1+ )

KOTOPOE MOMHO HepenucaTh B BHAE

e+ L -8(x+1)-2-0. 6)
X
Breas HOoBOE HemaBecTHOE =X+ %, nepennineM ypaBHe-
HAEe (6) B BUje

t2-38t-4=0. (7
VpaBaeane (7) uMeeTr ABa KoOpEA: &;=4 W ¢t,=~1.
CrenoBaTebHO, TOJBKO KOPHH ABYX YpasHeHHHE X< ;15 =4 n

x+ % =-1 6ynyr KopHamMn ypasrenusd (6). Ha Mmuomectee M

IO YTBePKASHHMI0 2 5TH YpPABHEHAS DPABROCHIABHEI COOTBET-
CTBEHHO YDP&BHEHUAM

x2—4x+1=0 1 x*+x+1=0, (8)

IlepBoe m3 ypaBHeEMA (8) mMeeT ABA KOPHA: x1=2+\‘r§

" x3=2—\/§, OPHHAZTEXAITHe MHOMecTBY M, a BTOpOE U3
ypasaerauit (8) xopreil me mMeer. CireZoBaTenbHO, YpABEe-
HAe (6) uMeer Ha MHOMecTBe M JgRa KOpHA: X; H x,. [loaTo-
My DABHOCHALHOE eMy Ha MHOxecTBe M ypasnenme (5) ume-
eT Te JKe KBA KOPHA.

Oreer. 2+V3; 2-V3.

HOpumep 4. PemuM yparHeHMe
Hlogylx+ = x3 . 2502 2x 3 1. (™

Pemenne, Bece gopan ypssaeHAa (9) cOgepIKaTes B MHO-
mecerse M=(-1; +00). B rampoli Touxe maoxecrsa M om-
pefeneEM o06e wacTH GopMynm Seat+D=yx4 1, Iloaromy
ypasHeHIe () paBHOCHWIBHO HAa MHOMecTBe M YpaBHEHHIO

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

¥pasaerue (10) umeer TpH XKopEHA: x;=0, x,=3 mu
xg=-~1, 3 Hux pums x; B X, UPHHAANCKAT MEGKecTBY M.
CrnenopaTentHo, ypapHeame (10) mmeer Ha MHOXecTBe M
ABA KODHA: X, ¥ X,. Ilo3TOMY pDaBHOCHIBHOE €My Ha MHOMe-
crse M ypaemenue (9) mMeer Te e ropHmH.

Otger. 0; 3.

I[Ipumep 5. Pemnum ypaBHEHNE

2tgx
1+tgzx—cosx. (11)



Pemenne. Bece xopam ypasHenmg (11) cogep:xarcHs B

MuOXKecTBe M — BeCex x:&%-l-n:k, keZ, B gampoli TouKe
2igx
Maoxecrsa M onpeReneHEl obe wacTH QOPMYJIBI m=

=gin 2x, mosromMy ypaBHeHHe (11) PABHOCHIBHO HA MHOME-
erBe M ypaBHeHMIO

8in2x=cosx. (12)

Hpamenus GopMyay CEHYCA ABOHHOIO YIVIA, IepenyileM
ypasaedaue (12) B spge

Zcosx(sinx——é-) =0, (13)

I

2

neZ, un x,=(—1y" % +nam, meZ, UYncna x,, OpEHAZIEKAT

MHOXXecTBY M, a amena x, Her. CnegoBaTesbHO, YPDRBHEeHHE
(12) uMeeT Ha MHO:mecTBe M cepuwe pemeHuii x,,. Ilosromy
PABEOCHJIBHOE eMy Ha MHoXKecTBe M ypasHenue (11) umeer
Te e pelHleHHud.

Oreer. (—1)" -g— +nam, meZ.

Ypaeraenue (13) uMmeeT ZBe cepuHM pemlenuii: x,= < +1n,

40*%, PaGBHOCMNBHOCTL YPABHOHMHA HO MMOXECTBUX
(npopomxexus)

CnpaBeq/IEBEL CASAVIOIMUE YVTBEPHKICHHA:

4. Ecnx B KaKEoll TouKe MHOKecTBAa M o00e dyHRIUN
f(x) 1 g(x) monmoxurensHel, TO Op® a>0 H a=1 Ha MHO-
secree M paBHOCMAEHH YDABHCHHS

log, f(x)=log,g(x) u f(x})=g(x).

5. Ecng B Rasmol Touxe MHOMKecTBa M byHEmDUA ¢(x)
oupepeyeHs, TO HA MHOXKecTBe M DaRHOCHALHL YDPABHEHMS
fx}+o(x)=gx)+9(x) m f(x)=g(x).

IIpu pemleHMH ypasHeHHI 4acTO NPHXOAUTCS IPUMEHATH
HeCKONBKO Ipeolpazoranmii,
Ilpuamep 1. Pemum ypaBHeHHE
log.(16x2—1)=log, (x%-1). (1
Pemenne. Bee Xopen ypaeeHna (1) comep:kaTca B MHO-
JKECTBE TeX X, AJA KaMZOro M3 KOTOpRIX x>0, x#=1, 16x%—

-1>0, x*-1>0, 7. e. comepmaresa B MHOKecTBe M =(1; + c0).
B kampoit Touke MHMKecTBa M oupezeleHwk! ofe wacTH

2_ —
dopmya log, (16x?—1)= lg(#’;ﬁ u log, (x*—1)= -1

lgx
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HOBTOMY OO YTBEPpXEAHUK 3 ypasHeHHe (1) pABHOCHIBHO HA
MHOKecTBe M ypapHeHHIO

lg(16x2-1) _ lg(=*-1) @
lgx lgx
B xapoit Touxe muOXecTBa M dymHkmua ¢(x)=Ilgx on-
pemeneHa B OTIAYHA OT HYJAd, HOSTOMY IO VTBEDKIACHUID 2
vpapreHme (2) paBHOCUJIBHO HA MHOMecTEe M ypaBHeBHIO

lg (1622 - 1)=]1g(x®-1). (3)

Tax kKax B RaKAOH Touxe MHOKRecTBa M o6e QyHKRIHEM

f(x)=16x2—1 u g(x)=x°~1 NOAOMUTENLHE!, TO O YTBEPK-

Aeaui® 4 yparHeHue (3) paRHOCHALHO HA MHOMKecTBe M
VPaBHEHHIO

16x2-1=x%-1, (4)

HMelomeMy TpE KOpHA: x,=0, x,=2 m x;=-2, U3 BEX
JHL X, NPHHARNEXHAT MHOXecTBY M. CnemoparenbHo,
ypapBeHne (4) EMeeT HA 5TOM MHOMECTBe €AVHCTReHHEIN KO-
penas x;. IloaToMy PABHOCHALHOE €My HAa MHOMxecTBe M
vpapHeRHe (1) HMeeT TOT 3Ke KOpeHE.

Oreer. 2.

Opamep 2. PemiuM ypaBHeHHe

lg@-n+3yEL /245 1p3-2). (5)
x- =1 Vx-9H@-1)

Pemerne. Bee XopEKM ypaBHeHHA (D) cofepiarca B MHO-
FecTBe TeX X, EIAd KAMAOTO M3 KOTOPHIX CIOpABeAAABEI
HepaBeHeTBA (Xx—1)(x—-4)>0 u 3—x>0, 1. . cofepskaTCA B
MuaRecTse M =(~c0; 1). B RaXXA0H TOUKe HTOTO MHOMKECTBA

bynruna o{x)=V(x—-4)(x—-1) oupenenena m OTAHIHA OT
Hyna, a ¢yaroma g(x)=1g(3—x) onpepenena. IlosTomy
oo yTBep)geHESM 2 u 5 ypaBHeHEHe (§) PARHOCHABHO Ha
MHOMcecTBe M ypaBHemRHUIO

3V Il V- G-D-{E2 Ve DH@E-D=5. ©)

Tar rar (x-1){(x—4)>0 » RaRIOH TOUKe MHOMKeCTBA M,

TO, IpHUMeHNE QopMyAY \,G\,fg =Vab, DoxytuM, 9T0 ypaBHe-
Hue (6) paBHOCHABLHO HA MHOMKeCTBe M YpaBpHeHHO

8V(x—1)2-V(x -4 =5. (7

Ha muomectre M =(—o0; 1) yparuenne (7) paBHOCHIBHQ
ypasteHEI® 3(l-x)—(4—x)=5, MMeOmEeMy eIUHCTBEHHEBIH
KOPeHb X;=—3, KOTOPHHA NPpUHALNEXKUT MEOKecTBY M. Cre-
JOBATEeRNBHO, yYDaBHeHHe (7) HA MHOMecTBe M mHMeeT OFHH
KOpeRb x;. 1103TOMY H pAaBHOCHJLHOE eMY H&a MHOMecTBe M
ypaBHeHEEe (B) MMEET TOT ’Ke eMHCTBeHHBIH HOPEeHb.

OTrer. -3
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Ilpumep 3. PeinuM ypaERHeHHeE
V2x+3+Vx+5=VY6x+86. (8)

Pemenne. Bee kopHn ypaBHeEnA (B) comep:KaTed B MHO-
JKeCcTBe TexX X, AAA KAMXJIOIC H3 KOTODEIX CIPABEIIHEEI
HepaBeHeTsa 2x+ 320, x+6520, 6x+620, 1. . cogepxarcs
B MHOKecTBe M =[~1; +00). B raxzoli TouKe 5TOrc MHO-

secrra GyERITUM f(x)=\/2x+3+\/x+5 n g(x)=V6x+86
HeOTPHUATENAbHE, NOSTOMY M0 YTBEeDKAEHMI0 1 ypaBHeHHe
(8) pasHocuRBHO HA MHOXecTBe M ypaREeHmMo

22 +8+2V2x+3Vx+5+x4+5=6x+86,
KOTOPOEe MOMHO HEPEIHCATh B BHAE
2V(2x+8)(x+5)=38x-2. 9
Bee xopHu ypapHeEns (9) YAOBIETBOPAIOT HEPABEHCTBY
3x-220, 7. e. comepmarTcss B MHOMNKecTBe M, = [wg-, +oo).

CaezoeaTesbHO, BCe KOPHH ypaBHeHHA (8) TakKe comepxan-
cad B MHOKecTse M,. B xamzoll Todxe 3TOr0 MHOMECTBA

dyurmuE @(x)=2Y(2x+3)(x+5) m y(x)=3x-2 Heorpmma-
TedbHEI, HOYTOMY TO yTBep:xAeHHI 1 ypasHenme (9) pasno-
CHJIBHO Ha MHOMecTBe M, ypaBHeHHIO

4(2x2+13x +15)=(8x - 2)2. (10)

YpaereeHue (10) uMeer aBa KopHA: x;=32+6V30 u x,=

—
=32-6Vv30, u3 KOTOPEIX JHIL X; NPHHANJNENHUT MHOMKECT-
By M,. llosromy ypaBHeraue (10) Ha mMHOMRKecTRe M, nmeer
eIHHCTBeHHEIN KOpeHD X).

CrnepoBaTenpHo, ypasHeHHe (8), PABHOCHILHOE HA MHO-
aecree M, ypaBHerumo (10), mMeerT TOT XKe eZUHCTBeHHEIN
KOpEHb.

Oreer. 32+6130.

Ilonarre PAaBHOCHIBHOCTH YPABHeHHN Ha MHOMeCTBE ua-
CTO IOMOTAaeT PEInNATh YPABEEHUA ¢ HONOJNHATEILHBIMH yC-
JIOBHAMH.

IIpumep 4. HaiineM Bce ROpPHE YPSBRHeHHA

sin2x-—cosx+\/§ainx=%, (11

DpPUHAANEKALINE TPOMEKYTKY (— %; %)

Pemenne. Ilepenoca Bce UJeHL YPABHEHHA B JAEBYIO
98CTh B NPEMEHAA (GOPMYJY CHAHyCA ABOMHOTO yIia, mepe-
numem ypaBHEeHHe (11) B BHAC
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(2sinx-1)(cosx+ yzﬁ)=0. 12)

Tax Kaxk B KaKI0Hd ToOuKe MHOMECTEA M=( Tt; %)

T2
dyrrnua ¢(x)=cosx+ -\/2;% onpeAeseHa M OTIMYHA OT HYIS, TO

Ha MHOoxecTse M yvpapHeHMe (12) DaBHOCHALHO YPABHEHHIO
sinx = —;— (13)

Ha mucoxecTtBe M ypasBmenme (13) mmeer eJHHCTBeHHEIR
KOpeHb X, = % CrnegoBaTentHEo, 1 PABHOCHIBEOE €My HA MHO-

skeeree M ypasnenne (11) umeer Ba mHOMKecTBe M TOT MKe
KOPEHE.

Orger. 161_

YIpu peimeEMHM YpABHEHMH ¢ DADAMETPOM TAKIKEe MOXKHO
NPHMEHATH PABHOCHILHOCTL YDaBHEeHHI HAa MHOX(ECTRe,

Hpumep 5. Ing xamxmoro 3HaYeHHA TapaMeTDa 4 PellHm
VYpaBpHeHRe

x-3 x+3 x2-9

Pemenue, Ang raaoro 3HauyeHUS apaMeTpa ¢ Bce KOp-
HU ypapHeHus (14) cogmepmmarcs B MHOMKecTBe M — BCex
AeHCTBHTENBHBIX YHCEN, Kpome dacesi —3 H© 3. Tax Kak B
Kam ol Touke MHOMecTBA M dyErmma f(x)=x%-9 onpege-
JeHa W OTAHUYHA OT HYAd, TO, YMHOMXNE ypaBHeHune (14) Ha
ary GYVHRONIO, TOAYIUM, YTO AA3 KasKAOro 3HAWEHNA mapa-
Merpa ¢ ypanHerme (14) papHocmIBRC Ha MHOMecrBe M
VPABHEHHKIO

ax{x+3)+x(x—38)=18, (15)
KOTOpPOe MOMKHO IEPeIHCcaTh B BUAE
(a+1)x2+(3a-8)x-18=0. (16)

IIp a=-1 ypaBHenHe (16) MMeeT eIUMHCTBeHHEIH KO-
pelb xo=—38. Tak Kar x,¢ M, To 1pu a=-~1 ypasHenue (16)
He HMeeT KOpHeH, NpHHEaeRAITAX MHOKecTsy M. Baagur,
npu a—=-—1 papHOCHABHOE eMy HA MEOMecTBe M ypasHeHHe
(14) e umMeer Kopueit. IIpa a= -1 ypasserue (16) kpagpar-
HOe, ero jucKpuMuHAHT D=9(a+ 3).

Eenmu a=-3, to ypasrerte (16) nmMeer eAMHCTBeHHEIH
KOpEeHRb X,=—3, ROTOpHIH He NMPHHALJICHHUT MHOMecTBY M.
3gaunT, IphA a=—3 ypaeaeHue (14), papHOCHILHOE Ha MHO-
xecTtre M ypasHenuio (16), He mMeeT KopHeI,

Ecauw a=-1 n a=-3, To ypasuenue (16) mMeer ZBA KOpP-

8
Hd: x;=—3 1 Xy=—"7. Kopeny x; me TpUHAAMEHHAT MHO-

+1
mecTBY M.
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BrissicHRIM, IPH KAKWX SHAYCHWHAX @& KOpeHb X, OPHHAA-

nexutT MEHOMecTBy M. Tax xak %=3 TOABKO NpH a=1,
6

a+1
{(az-1, a=-3).

Hrax, npm a=1 ypasserame (16) mmeer 1aBa KOpHSA:
x,=-8 U x,=3, He DpUEaAAEKAIINe MHOXKecTBY M. 3na-
4YHT, IpH a=1 ypaeHenue {14), paBHOCHILHOEe HAa MHOMKe-
ctBe M ypaBmeHuw (16), me mmeer Kopmei. IIpn awobom a,
TakoMm, uTr0 a=1, a#-1, a=-—3, ypasHeHHNe (16) mMeer
OAHH KOPeHb X;EM. 3HAUNT, IpH KaXAOM TAKOM & DPABHO-
CHNBHOE €My HA MHOKecTBe M yparHeHMe (14) uMeeT oguH
KOpPEHB X,.

Oteer. Her KopHeit npu a=1, npu a=—1, npu a=-—3;

eXUHCTBEHERH KOpEeHb a-?-l opm a=1, a=—1, a=—38.

=—38 TOALKO HpH a=-3, To X,€M npm kKaxzoMm a=1l

41. PGBHOCHALHOCTE HEPUBEOHCTE HO MHOXOCTBAX

Ilyere B — maEHOe HATYpagbHOe uncao. CnpaBedaHBEL
CAeAYIOIHE YTBeDKACHHUA;

1. Bean B Kasgpoil Touke mMHOMKecTBa M ofe dyHEDHRA
f(x) n g(x) HeoTpHIATEILHEI, TO HA MHOecTBe M pasHO-
cuILHEH HepaBeHcTBa F(x)<g(x) ' (F(x))** <(g(x))*.

2. Ecnm B rRaxgo#l rouxe mHoxkecTBa M dyaxuua ¢(x)
OoIpeneNieHa ¥ IOJOMKHTEJNbHA, TO HAa MHOXecTBe M pasmo-
cnabpHENI HepaBeacTBa f(x)<g(x) m f(x)p(x)<g(x)¢o(x).

3. Ecxau B Hamzoil Touke MHO:XecTBA M onpeaeneBEnl oe
YACTHA HeROTOPoi dopMyan (JorapudmMutiecKoll, TPHTOHOMEe-
TPHYECKOH H T. II.), TO, IPHUMEeaNE 2Ty (GopMYyay IpH pelle-
HUN HEePABEHCTBA, HOJYIAM HEePABEHCTBO TOIO JKe 3IHAKA,
PABHOCHJIBHOE HCXOAHOMY HA MHOMecTBe M.

IIprmep 1. Pemum HEepaBeHCTBO
Vx<Vex+ 3. @)

Pemienne. Bce pemerns mepaBeHcTBa (1) copmepmartcd B
muaOMKecTBe M=[0; +c0). B rampoil Touke mMEoXecTBa M

4
ofe byrrUIAH f(x)=\/; n g{(x)=V2x+3 HeoTpHIZATEIBHE.
IMosTromy mo yreepxieHu0 1 mepasencTso (1) paBHOCHILHO
HA MHOXeCTBe M HepaBeHCTBY

4 4
(\/;) < (4V2x+ 3) ,
KOTODPOEe MOMEO TIepelIucaTh B BUAE
x2-2x-3<0, (2)
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Bcee pemenra mepaBeHcTEaA (2) COCTABIAIOT IPOMEKYTOK
(—~1; 3), ¥3 HUX MHOXKecTBY M NpHHAANEXRKAT BCE X M3 IPO-
mexyTra [0; 3). CremaopaTensHO, BCe peIlieHUA HePaBeHCTBA
(2) sa muOXKecTBe M cocraBasior mpoMexyTor [0; 3). Ilo-
9TOMY H DasHOCHJILHOE €My Ha BTOM MEOMKeCTBe HepaBeHCT-
BO (1) mMeeT Te 3Ke pelleHnA.

Orrer. [0; 3).

Tipumep 2. PemmuM HEpPABEHCTBO
V2x+ 1>VTx—1. (3)

Pemenune. Bee pemreBusa mHepapeHcTBa (3) copepirarca B
MEOMKECTBe TeX X, BJIA KaAoT0 3 KoTopex 2x+120, 1. e,
comepaxkarca B MHOKRecTBe M =[-0,5; + cc).

1) OueBuano, uro Bee x ua M, Ana KoTopeIX Tx—1<0,

T, €. BCe xe[—-1—° l

2’7
Ba (3).
2) B kampoit Touxe MHOMNecTBa M 1=[%; +oo) obe QyHK-
q
nuu f(x)=VY2x+1 n g(x)=V7x—1 neorpunarensunl. ITosto-

MY OO0 VTBEp:EZeHHK 1 HepaBeHCTEO (3) pABHOCHIBHO HA
MHOecTBe M, HepaReHCTBY

(Vax+1) >(Viz=1) ,
KOoTOopOoe MOMXKHO DepenHCaTe B BHAJAEC
x(8x2— 37%+20)> 0, (4)
Bee pelmenns HepapeHCTsa (4) COCTABJAAIOT ABa TPOMe-

), AIBIAIOTCA pelleHHAMH HEepaBeHCT-

MYTHA (0; ;g) u (4; +o0). A3 arx MBOMecTRY M, npumajg-
JlexaT BCe X U3 OPOMEXYTHOR [-,lf, %) u (4; +occ). Crezora-
TeJbHO, BCE PeleRus HepaBeHeTBa (4) Ha MHOMKecTBe M, co-
CTABJISIOT ABA HPOMEXKYTHA [%, %
HepaBeHCTRO (3), PABHOCHJIBHOE HA MHOMKecTEe M, HepaBeH-
cTBY (4), mMeeT Ha MHOMecTBe M, Te Ke pemieHHA.
O6segunad Bce DemleHndA, HalilerHble B cayuasnx 1 u 2,
moaydaeM, 4970 MHOMeCTBO pemenuii Hepasencrea (3) co-

) u (4; +00). Ioaromy u

CTABJAKT LBA IDPOMEXRYTHKA [ 1. é) U(4; +o0).

1.6 28
Otger. [-» 2 §) U (43 + o0).
Ilpumep 3. Pemunm HepaBeHCTBO

x? 8-2x
1-cosmx < 1--cosnx’ ()
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Pemenne. Bce pemenva HepaBerncrsa (5) cofepskarca B
MHOM(EeCTBE Te€X X, JAA KaXJIOro 3 Koropeix 1-—cosnx=0,
T. €. COREPIKATCA B MHOXecTBe M — Becex x#=2k, kRcZ.
B ramxzo# Touke mHOoxkecTBA M dymkmma ¢(x)=1-cosnx
onpejieeHs H HOJOKUTEIBHE, IOYTOMY HO YTBEDKIACHHIO
2 HepaBeHCTBO (5) pAaBHOCHABHO Ha MHOMecrBe M HepaBeH-
CTBY

x:<3-2x, (6)

BCe DeIlleHHA KOTODPOr0 COCTABIAKT npome:xyTor {—3; 1),

H3 91X umcen MHOMecTBY M nNpHHaIIEXAT Bce X M3 OPO-

MeRyTROB (—8; —2), (—2; 0) u (O; 1). CuregopaTesbHO, HEpAa-

BencTBO (5), paBrocHIBHOE HA MHOMecTBe M Hepasenerny (6),

HMeeT Te JKe pPelleHHs.

Oteer. (—3; —2)U(~2; 0)U(0; 1),
IIpamep 4. PermmunM HepaBEHCTBO
2ginx 1

> . 7

V18-8x—x* V18-8x—x2 ™

Pemenne. Bee penienua Hepapedcrea (7) coZep:rarca B

MHOMKECTBe TeX X, NI KaXAOTO M3 KOoTophx 18 -3x—x2>0,
T. &. copmepxaTCas B MHOKecTBe M =(-6; 3). B ramzxoii Tou-

Ke MHoxecTBa M ¢ymrxmmd ¢(x)=VY18-3x—x?* onpegenera
¥ noxosxutrenbaa. IlosroMy mo yTBepRACHWIO 2 HepaBeHCT-
BO (7} paBHOCHABHO HA MHOXeCTBRe M HepPABEHCTBY

2sinx>1, (8)
BCe DeIIeHHA KOTODOTO COCTABNSIOT CEPHIO ITPOMEXYTKOB

(% + 2nn; %ﬁ +21rn), necZ. Ha sTux npoMeRYTKOR MHOMKECT-

BY M nDpHHAZAEKAT JAWIIER Te, AAA KOTOPKX n=0 nin
=-1. CrepoRaresirao, HepaBeHeTBO (8) MMeeT HA MHOMXKe-

cTBe M pemeHHd, COCTABASIONINE XBA OIPOMEKYTKa: (%, %)
n (.. %; -165) IlosToMy B PABHOCHIBHOS €My HA MHOMKE-

crtBe M HepaBeHCTBO (7) HMeeT Te e pellleHHA.
Otser. (35' 5“) v (— U, H)

6’ 6 6 8
IIpumep 5. Pemrnm HepaBeHCTBO
1
log'g X< m . (9)

Pemenne. Bece permmenna HepaserncTsa (9) comep:xarca B
MHOMecTBe M — BeeX DOJOEKHTEABHRIX X, OTIMYHBIX oT 1.
B kax o Toure MHOMecTBA M ompeneneHsl obe gacTu dop-

;2 =log,x. [TosTOMY 110 yTBep:KZSHUIC 3 HepaBeH-

MYJBI Tog.
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creo (9) paBEROCHIBHO HA MHOXecTBe M HepaBeHCTBY

log2x<log,x. (10)
O6oszmauus f=log,x, nepenumem HepasencTBo (10) B Buge
<, (11)

MEoxecTBO Beex penrenmnid HepaseeEcTEa (11) ecTk mpo-
Memxyror 0<z<1l., IlopTroMy MHOMECTBO pelleHWMI HepaBeH-
ctea (10) ecTr MHOMEeCTEO pellleHHII AROIHOTO HEepaBeHCTBA

O <log,x<1. (12)

MuosecTBO Beex pemenuii HepaBeHerBa (12) ects Ipo-
MexyTor (1; 2). Bee »T™H x cojep:RaTcad B MHOMXKecCTBe M,
T. €. ABIAKTCA pellleAnamA HepaBeHcrBa (10) Ha MHOMXecT-
Be M. CnezoBaTesrHO, HepabBeHCTEO (9), PABHOCHIBLHOE HA
MEOMecTBe M HepaseHCTRY (10), HMeeT Te JKe pemieHHA.

Orper. (1; 2).

Tipamep 6. PemumM HepaBeHCTBO

tgxctgx<2sinx, (13)

Pemense. Bee penmenna mepaBeHCTEa (13) comepsgarca B

MuHOKecTBe M BCEX Xx# Ezk;, keZ. B rampoii Touxe MHOMKe-

cTBa M MMeloT cMBich obe uacTH dopMynsl tg xctgx=1. Ilo-
STOMY IO VTBEDEAeHAK 3 HepareHCTBO (13) paBHOCAABHO HA
MHO¥eCTBe M HepaBeHCTBY

sinx>%, (14)
BCe¢ pelIleHHA KOTODPOTO COCTAEBJJAIOT CEPHIC NPOMEXYTKOR
(%+21m; %“+2nn), ncZ. A3 smUX YHceI MHOMKecTBY M

OPHHASJIEIKAT JHIDb THCISE X K3 IBYX cepHil IPOMEKYTKORB
n

(g—+2nn; %+2nn) u (%+21m; 56 +211:n), ncZ. CaenoBa-

TeJALHO, 9TH ABE CEepUH H COCTABAAIOT MHOKECTBO BCEX pe-

mennit mepapeHcT2a (14) ma mmoxecrre M. Tark raw Hepa-

Bexersa (13) m (14) pasHOCHABHEL HAa MHOMeCTEe M, TO He-

paBedcTBO (13) mMeeT Te e pemieBWA.

OTRer. (%+21m; -g—+2nn), (%+21cn; %+2nn), neZ.

42%, PGBHOCWIILHOCTD HEPABOHCTE HO MHOXXECTBUX
(npoanonxenune)
CnpaBeJIUBEl CAERYIOIHE YTEEDHJCHUA:

4, Ecam B KamAol Touxe MHOKecTtBa M obe byREDER
f(x) B g(x) mONOXKKTENALHH, TO Ho MHOXKECTBe M:
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OpH ¢> 1 paBHOCHILHBE HEPABEHCTBA

log,f(x)<log.g(x) u f(x)<g(x);

npy 0 <a<1 paBHOCHJAbHEI HEDABEHCTBA

log,f(x)<log,g(x) m f(x)>g(x).

5. Eciim B Kamaoii TouKe MEOXecTBa M dyHxDma ¢(x)
onpemenena, ToO HA MHOMecTse M paBHOCHIBLHLI HepaBeHCTBA
F(x)+o(x)<g(x)+o(x) u f(x}<g(x).

Ilpn pemennm HepPaABEHCTB YACTO HPHXOAUTCHA IPHEMe-
HATH HeCKOJBKO NpeolpasoBaHMil, OPHBOZAIINX K HepaBeH-
CTBAM, PABHOCHJILHHM HCXOSHOMY HA HEKOTODOM MHOXMKE-
CTEe.

IIpumep 1. PemtuM HepaBeHCTBO
log. (x+3)>log,.(2x+1). (1)

Pemenne. Bce pemenuna HeparBeHcTBa (1) comepsxarca B
MHEOMecTBe M — BCeX IOJOMHTEJNBHHEIX X, OTIAHYHBIX oT 1.
B rampoii Touke MEOXecTBa M =(0; 1)U ({1; +o0) onpenene-

wrr obe wacra dopuyn log, (x+3)= EE+3)

1gx

= %, TOSTOMY II0 YTBepMAeHHI0 3 HepapeHcrso (1)
PABHOCHILHO HA MHOMecTBe M HepaBeHCTBY

lg(x+3) - lg(2x+1)

lgx lgx ~

PaccmorpumM j(Ba cayuas,

1) B rampoil Touxke mHOMXecTBa M, =(1; + ) dyHKROUS
@(x)=1g x DoNOKHUTEIIBFHA, IOPTOMY IO YTBEDRIEHHIO 2 He-
PaBeHCTBO (8) pABHOCHJILHO HAa MHOQMKecTRe M, HepaBeHCTBY

lg(x+3)>ig(2x+1). (3)

Tax xak B xampmoill Touxe MHOXecTpa M; ofe byHKDNA
f(x)=x+3 ¥ g(x)=2x+1 DONOKMUTENbHEI, TO TO YTBEpKIe-
HHI0 4 HepaBeHCTBO (3) PaBHOCHIABHO HA MHOXecTBe M, He-
DPABEHCTRY

" log,(2x+1)=

(2)

x+8>2x+1, (4)

BCe PeIIeHNmA KOTOPOro COCTABIAKIT IDPOMEMYTOK (—co; 2).
W3 srux umcen MHOMecTBY M, IpHHAZJEXXAT AHINE X H3
npomexyrra (1; 2). Tark rar HepasescTeo (1) paBHOCHIBHO
Ha MHOMecrBe M, HepapBeHcTsy (4), To 0HO HMeeT HA MHO-
sKecrse M, Te e pemeHnd.

2) B maxzoli Touxe MHOMKecTBa M,—=(0; 1) dbyarnmua
¢(x)=1gx oTpuuaTenbHa, IOATOMY IO YTBEDERIAEHRI; 2 He-
paBeHCTBO (2) PABHOCHMIALHO Ha MEOMecTBe M, HepapeHCTBY

lg{x+3)<lg(2x+ 1). (5)

Tar Kar B KaKJAOH TOouKe MHoKecTBa M, 0o6e QyHKIUm
f(x)=x+8 n g(x)=2x+1 TOXOXKUTEIbHE], TO IO YTBEPIKIeE-

86



HuK 4 mepapeHcTBO (5) paBHOCHMILEO HA MHOXecTBe M, He-
PABEHCTBY

x+8<2x+1, (6)

BCEé DellleHus KOTOPOro COCTABAAIOT HPOMeXXRYTOK (2; +oo).
W3 atux ywmcenm MHOMKecTBY M; He HDHEANJEIXHT HHN OZHO
yuchao. CremoparedbHo, HepabBeHCTRO (6) He mMeeT Ha MHO-
smecree M, pemenuii. IlosroMy H paBHOCHARHOE eMYy Ha
MHOJKecTBe M, HepaseHcTBo (1) Be mMeeT Ha HEM peIIeHHH.

Hrar, Bce peileHna HepaBeHCTBA (1) COCTABAKIOT HpoMe-
syrox (1; 2).

OTser. (13 2).

IIpumep 2, PemiuM HepaBeHCTBO

log,(x+1)+log, (x +4)+ V1 - 22 <24+ V1 —x2. (7

Pemrenne, Bce pemenma HepaBeucTBa (7) cogep:xarca
cpefu x, VAOBJeTBOPAIOIINX HepaBeHcTBaM x+1>0, x+4>0,
1-x230, r. e. cofgepikarca B MHOMecTBe M=(-1; 1].
B kampoii TouKe MHOMecTBa M onpenemenHa GyHKOHUS
¢{x)=V1-x% m onpegenenrr o6e wacTu GOPMYJIEI

log, (x+1)+1og;(x +4)=1og,((x + 1) (x+ 4)).

Yloaromy mo yreep:AeHNaM 3 ¥ D HepaBeHCTBO (7) parHO-
CHJIBHO Ha MHoOKectrse M HepaBeHCTBY

log, ((x+ 1) (x+4))<2. (8)

Takx kax dyErong f(x)=(x+ 1)(x+4) DOJOKHATENLHA HA
MeEOEecTBe M 1 2=log,4, To EepaBeBcTBO (8) PABEOCHABLHO
Ha MHOxecTBe M HepapeHCTBY

(x+1)(x+4)<4. {9)

Bee pemeBus HepaBeHCTBA (9) COCTABIAIOT HPOMEXY-
ToK (—5; 0), M3 HTHUX uHce] MHOEeCTBY M DpHEagmesxar
JAmL X H3 opoMesxyTKa (—1; 0). CienopaTensHO, BCe pemie-
EHA HepageHeTsa (9) Ha MHOXecTBe M COCTABIAKT npoMe-
ayrox (—1; 0). IloaroMy HepareHCTBO (7), PABHOCHIBHOE HA
mHoKecTBe M HepaseHcTRY (9), HMeer Te JKe pelleHHA,

Orger. (-1; 0).

ITonaTHe PaBHOCHNABHOCTH EeDABEHCTBA HA MHOMECTBe
gacTo NOMOTraeT PeIdATh HEePaABeHCTEA C NONOMHHUTEIBHBIMHU
VCHOBAAMH,

Tipumep 3. Haifzem Bce pemeHUA HePAESHCTBA
|x2-6x—-2|<2x-2, (10)

VIAOBReTEOPAIOINAE VCIOBHID X < H.
Pemenne. Bece pemenun nepasencrea (10) zomgaw yaos-
JeTBOPATH YcloBHI 2x—2>0. IlosTomy rpebyerca HailiTh
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pemieEma HepaBeHcTEa (10), DpuHAATemaIUe MHOKECTRY
M=(1; 5). Tar Kakx Ans Jrobore X M3 dTOT0 MHOKECTBA KBa-
IpaTHBIf Tpexunen x%-—-5x—2 ImpEEUMaeT TOASKO OTPHIA-
TelbHEIe 3HAYEHHH, TO Ha MHOXecTBe M mepaBeHcTBO (10)
PABHOCHNIBHO HEPABEHCTBY

—(x2-5x~2)<2x-2, (11)

PeLIeHAa KOTOPOTO COCTARNAIOT ZBA HNPOMEMYTHa (-oco; —1)
H (4; +cc). U3 aTux uymcea MHOXKecTBY M npuHagaexar
JUIDE X U3 npoMexyTia (4; 5).

CregoBaTenbHO, Ha MBOEecTBe M wHepaserctBo (11)
HMeeT pelleHusd, COCTABARIOINAe HpoMexyTox (4; 5). Iloaro-
MYy pemenna HepaeeHacTBa (10), yIoBAeTBOPAOIIHE YCIOBHIO
X <9, COCTABAAIOT TOT JKe OPOMEeIKYTOK (4; 5).

Orser. (4; 5).

IIpm pemeHUH HePABSHCTB ¢ IADAMeTDOM TAKNKE MOMKHO
IPHMEeHAT: PABHOCKIBHOCTE HEPABEHCTB HA MHOJKECTBE.

IIpumep 4. IIpu kaxA0M 3HAYEHHH NapaMeTpa d pemmM
HepPABEHCTBO

log, (8 —x)<2log,(x—-2). 12)

Pemenue. Ilo onpefenenn:o gorapudMa opu ¢=1 ¥ upu
a<0 o6e wacTu HepaBeHCTBA (12) He ompefeleHLI, MOBTOMY
OpH 3THX 3HAYCHHAX d HepabBeHCTBO (12) He mMmeeT peme-
HHHA.

IIpm xaxaom a>0 u a=1 obe wacTu HepapercTBa (12)
onpefelieHE] TOALBKO Ha marepsaie M=(2; 8), nmoaromy Bce
pemeHud HepaseHcTea (12) B pTOM CIydae OPHAAANENKAT HH-
Tepeany M. Ilo yTBep:kjeEMI0 3 HepaBeHCTBO (12) paBHO-
CHJILHO Ha MEOMKecTBe M HepaBeHCTBY

log, (8 —x)<log,(x—2)% (13)

Ecam a>1, To no yreepaennio 4 meparencreo (13) pas-
ROCHIBLHO Ha MHOMecTBe M mepaBeHCTRY 8 —x < (x—2)%, Bce
PelIeENsT KOTOPOTO COCTABISIOT JABa HPOMEXRYTKa (—ooj -1)
7 (4; +o00), U3 THX YHceJ MHOMKecTBY M npuHazmexar
IRINb X B3 npomMexyTka (4; 8). CaejoraTensHo, npm a¢>1
MHOKEeCTBO pemleHuil HepasercTBa (13) Ha murepease M co-
craBager npoMexyTox (4; 8). IlosTomy upu a>1 pemenusa
HepaseHcTBa (12), paBHocHAbHOrOo EHepaeeHCTEY (13) ma mE-
TepBane M, cOCTABIAIOT TOT Ke HpoMe:xmyTor (4; 8).

Ecam O0<a<1, ro no yreepxgennio 4 HepaBeHcTBo (13)
HA MHEOXecTBe M paBHOCHALHO HEPaBEHCTBY 8-— x> -(x—2)2,
BCE PemleHUs KOTOPOro COCTABJASRIOT NIPOMEXRYTOK (—1; 4), m3
BTHX YHCEJ MHOMECTBY M HpUHAAIEHAT ARNIL X B3 IpoMe-
swyTra (2; 4). Cuepomarensuo, npu 0<a<1 MHOXeCTBO pe-
meHu# HepaseHcTBa (13) Ha uHTepBame M ecTh mpoMemxy-
ToK (2; 4). IlosTomy npu (0 <ae <1 pemennas HepaseHcTBa (12),
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PABHOCHJILHOTO HepapeHCTRY (13) Ha mytTepmane M, cocras-
JSAIOT TOT MXe npomMexyTor (2; 4),

Orper. Her pemiennit npu a=1 u upn a<0; (4; 8) npm
a>1; (2; 4) opn 0<a<1.

43. YpasHEHMa U HOPABEHCTBO C MOAYNSMH

ITowsTHe PABHOCHNBAOCTH ypaRHeHmMH (HeDABEHGTE) HA
MHOMECTBE YACTO NOMOr4eT PN pemeHun ypaBHeHH#H (Hepa-
BEHCTE)} ¢ MOAYVJAAMHA.

Yrobbl PeInTh YPABRHEeHHEe HJIN HepPDABEHCTBO, COIEDIKa-
mee MOAYIM HEKOTOPHIX dyHKuUMiA (£ (x)], |F3(X), ooy |Fr(X)]s
CHAUANA PeIiaioT KaXxgoe Ha ypapHeHuit £, (x)=0, f,(x)=0, ...
erey [R(2)=0, OTMeUaIOT HA KOCDAHMHATHOH OCH BCE HOJYIEH-
HBI¢ KODHH, T. €. pa3blBaAIOT KOOPAMHATHYI OCh HA HEKOTO-
pPoe KOIHMY9€CTBO NPOMEXYTKOB. SATEM Ha HKAXAOM TaKOM
OpOMeXYTKe YpaBHeHR¢ (HepaBeHCTBO) 3aMEHSIOT HA DABHO-
CHUABHOE eMy Ha 9TOM HPOMEXYTKe YparRHeHHe (HepPABEHCT-
BO), He cofepixamiee MoAyieil; HAXOAAT BCe DEIeHHs ypas-
HeHUuA (HEePaBeHCTEA) HA KANKAOM IPOMEKYTKe W 00hedHHA-
I0OT BCe HAMAEHHEIE DelIeHAd.

IIpamep 1. PemiuMm ypapHeHHE
|x—3}+|x+3i=8. §8)
Pemenne. Caauana pe-
IHAM ypaBHeAms x—3=0m x-8 = = "}
X+3=0 ¥ OTMeTHM HA KOOD- , .3 __—_,/_M_}

IHHATEOH OCH MOJVYeHHBIe
xopeER 3 m — 3. IToxyuam Tpn Puc. 48
mpoMexyTa (—oo; —3), [—3; 3],
(3; + o) (pue. 48).
Pemuan ypasraeHue (1) Ha KaKIOM B3 STEX OPOMERYT-

KOB.
1) Ha npomesxxyTKe (—o0; —3) monyuaem, uro |(x~3|=
=-(x~-3) ¥ |[x+3|=—(x+3), DO3TOMY HA ITOM IIPOMEKYTKE
ypargenuwe (1) papHOCMIBHO ypaBHeHHI —x+3-x-—-3=8,
HMeIeMy e€JHHCTBeHHBIH KopeHs X,~—4. Tak Kag 9HCcaO
—4 OTPUHALJIEXKHAT TPOMEIKYTRY (-o00; —3), T0 —4 — eAUHCT-
BeHHEI KODeHL ypaBHerHHd (1) Ba 3TOM OpPOMEIKYTHKE.

2) Ha npoMesxyTke [—3; 3] ypaBBeHnue (1) paBHOCHJIBHO
YpaBHeHHIO ~ X+ 3+ x + 3 =238, He uMeIOIeMy KopHeil. Crezno-
BaTeNbHO, YpaBHeEHe (1) Ha BTOM NPOMEXYTHE He HMeeT
KOpHeH.

3) Ha npomemyTke (3; +o0) ypaBHenue (1) paBHOCHIL-
HO ypapHeHRMI0 r—3+x+3=8, nmeniqeMy eXHHCTBEeNHLIH
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KOpeHb Xy=4. Tax KaK IMCIO 4 OPHHAANEIRUT HIPOMEKYTKY
(3; +0), To 4 — egAHCTBEHHHIH KopeHL ypapHeHnd (1) Ha
STOM HOPOMEXYTKE.

O6benuHAs Bee HalAeHHEIe KOpHM ypapHenns (1), moay-
YUM, UTO OHO HMeeT ABA KopHa: —4 u 4,

OtrBer. — 4; 4.

HOpamep 2, PemmaM BepaBeHCTBO
e+ 1|+|2x+4|<1. (2)
Pemenne. Crauana pe-

muM ypaBHeHuA X+1=0 M x+1 = ~" + _
2x+4=0 B OTMeTHM HA KO- 2x+4_""/N_+_x

OPAMHATHON OCH TIOJIYYeHHLIe
KopHE —~1 m —2. Tlomyumm
TPH NPOMEXRYTKA (—oo; —2),
[-2; -1], (- 1; + o) (puc. 49).

Pemum BepaBeHcTBO (2) HA KaXA0M H3 STHX IPOMENKYT-

Puc. 49

KOB.
1) Ha npomexsyTre (—oo; —2) moaydaem, d9ro |x+1|=
=—(x+1) u |2x+4|=-(2x+ 4), TOSTOMY HA 3TOM IPOMEXYT-
Ke HepaBReHCTBO (2) PARHOCHILHO HEPARESHCTBY
~x-~1-2x—4<7,
MHOMKECTBO DPelmeHn# ROTOporo — MHTepBana (—4; +oo), Ha
BTHUX YHCEJ DACCMATPHBAEMOMY MOPOMEXYTKY HIDMHANIEIKAT
anme x€(—4; —2).
2) Ha mpomemyrre [-2; —1] nepapescTBo (2) pasHO-
CHALHO HEPABEHCTEY
—x—-14+2x+4<7,
MHOXECTBO pemieHHil KOoTOporo —— mMETepBan (—oo; 4). Ha
9THX UHCEN PACCMATPHEAEMOMY HPOMEXYTKY OPHHALICHKAT
aume x<€[-2; -1].
3) Ha ppomexyrixe (—1; +co) HepapescTeo (2) paBHO-
CHJABHO HEPABEHCTBY
x+1+2x+4<7,
MHOKECTBO peilleHMA KOTOPOI'o — HHTEPBAJ (—oo; %) Hz

STHX UHCeJ PACCMATPHBAEMOMY IDOMEMYTHKY HIDPRHAAJECHKAT
Junis x€{-1; 2 .

O6heZuHAA Bce HaiifeHHBIe pelleBMA BepaBeHCTERa (2),
MOSYINM, 9TO MHEOMKECTBO BCEX €ro pPelleHHM cOCTARIAST WH-

TepBaJ (—4; %)
L2
OTBer. (—-4, 3).
IOprmep 3. PemrnM ypaBHeHHE
|x2—4]|+|x2-9|=2x+11. (3)
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Pemenne, Crauana pe- xz 47T T~V F
mmM ypapHeHHa x2-4=0 m _M,A_
x*-9=0 ¥ oTMeTHM HA KO- -9
OPAMHATHONH OCH IIOJIYUeH-
HEle XopHA 2 u —2, 3 m — 3.
IlonyyuM DATE OPOMERYT-
KoB {—o0; —8], (—3; —2), [-2; 2], (2; 8), [3; + o) (pHuc. 50).

Pemznm ypanuerme (3) Ha Ka)RAOM M3 9THX NPOMERYT-
KOB, o0beJHHAR Te H3 HEX, Ha KOTODHX sHaxn dyvErnnék
OAMHAKOBHIL.

1) Ha mBokecTBe M,;=(—00; —3]U[8; + c0) moayuaem,
uro |x2-4|=x2-4 B |[x2-9|=x2—9, mO3TOMY HA 3TOM MHO-
KecTBe ypabHeHHe (3) PaBHOCHABLHO VpPaBHeHM:o xZ-4+4 x%—
—-9=2x+11, nMeomeMy HBa KopHA: x;=4 ¥ x,=-3., Tax
Kak ofa gHcaa x;, B X, OPHAHANJIEHAT MHOMKecTBy M,, To
ypasHenue (3) Ha MEOXXecTBe M, UMeeT ABa KODHA: X, H X,.

2) Ha mBoxecTBe M,;=(-—3; —2)U(2; 3) ypaBHeHme (1)
PABHOCHIARHO YpasHeHHO xi—4 - x24+9=2x+11, nMewImeMy
eJHHACTBEHHEH KopeEr —3. Tax rar ~3¢ M,, To yparHeHHEe
(3) HA PTOM MHOMECTBE HE KHMeeT KOopHeil.

3) Ha npomexytre [—2; 2] ypasrennme (3) paBEOCHIBHO
ypasnern®D —x%+4—-x?+9=2x+ 11, uMewmemy AB& KODHSH:
~1-V5

2
HaJJIe:xar npoMexyTry [—2; 2], To ypasmenme (3) ma sTom
HpOMEeXXYTKE HMeeT ABA KODHHA: X; H X,

O6efuuana Bce HaHAeHELIe KODHHE YpaABHeHuA (3), Honyda-
€M, UTO 3TO YpABHEHME HMEeeT YeThIpe HODHA: X, Xj, X3 B X,

OrBer. —3; 4; _1_\5; _1"'\/5.
2 2
EcTes ypaBHemuA (HepABEHCTBA) ¢ MOAVJIAMH, pelieHHe
KOTOPHEIX O0IDAMM MEeTONAMH IDHBOAHT K PACCMOTPEEHIO €70
Ha HECKOJBKHX IIPpOMCHYTEKAaX. OJIHS_RO ecJIH 3AMEeTHTHL He-
HOTOpPBIe 0COGEHHOCTH YpaBHeHBH (HepaBeHCTRA), TO ero pe-
HIeEHEe MOMXHO HAMHOTO YIIPOCTHTE.

Puc. 50

Xg= HXxX,= i;'—@ Tar xax ofa ancia x; B X, XpH-

Ipumep 4. PeninM HepapeRCTBO
|x2—8x-5|>|x2-2x-2|. 4)

Pemenme. [aa xaxkgaoro x€R o6e dyrmmm f(x)=
=]x2-8x-5] n g(x)=|x2~2x—2| HeOTPHIATENLHEI, IOITOMY
oo yrBep:xfieEnic 1 (. 41) Hepasencrso (4) pPaBHOCHABHO
RepPABEHCTBY

(x2-3x—-5)°>(x2-2x-2)2,
KOTOpOEe MOIKHO HEepemucaTh B BHAE
(x?-8x-5-x24+2x+2)(x*-3x—-5+x2-2x-2)>0. (H)
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HepagencTBo (5) MOXHO IEDEIHCATE B BHAE
(x+3)(x+1)(x-3,5)<0. (6)

IIpuMeBAs MeTOA MHTED-
eanoB (puc. 51), =Halgem,

~ Y= +
YTO BCE pPellleHHA HepABEHCT- =3 - 3.5 »
L]
Ba (6), a 3HAYUMT, U PABHO-
CHABHOT'O eMy Ha MHOKeCTBe Puc. 51

M mnepasencrsa (4) cocrab-
JASFOT MHOMecTBO (—o0; —3)u(—1; 8,5).

Oreer. (—oo; —3)u{-1; 3,5).

CrnpaBefinBo ¢leAyIOMee yTBEPXKIEHUE:

Vparrenne |f(x)}|+|g(x)|=F(x)+£(x) parHOCHIBHO CH-
f(x}>0

g2(x)>0.

IIpumep 5. PemuM ypaBHeHHE
|x2—x—6|+|x2—6x+5|=2x2-Tx—-1, (7)
Pemienne. ¥YpapaeHue (7) HMeeT BHJ
[f(x)|+]g (x)|=1(x)+ g (x),

rpe f(x)=x*-x—-6, g(x)=x%2-6x+5. OHO pABHOCHIBHO CH-
cTeMe

CTeMe {

X2 x-620
2 (8)
x2—-6x+520.

Pemue namaoe HepapeH- flx) X = +
cTBO cHcremel (8), mHaitmeM g(x) -2 + AN\3- t .
mepeceyeHHe MHOMKECTB HX
pemienuit (puc. 52). D710 m® Puc. 52

6yJeT peileHune cucTreMsr (8).
Bcee pemrennsa cucTeMst (8) U PAaBHOCHILHOTO eif ypapme-
BEEg (7) COCTABASIOT MHOMKECTBO (—o00; —2]JU[5; +o0).

OTeer. (—co; —2]U[5; + ).

44*, Ypasnenus supa ¢ (p(x))=x

CrnpareanuBo cAeAYIOUee VTBeDIKACHUE:

ITyere dbynromsa ¢(x) sBospacTaeT Ha INpoMexXyTke X u
nyere ((x,)eX pna nawoboro x,€X, Toraa YpPaBHeHHUSH
¢(x)=x 1 ¢(p(x))=x PABHOCHALHB HA NPOMEXRYTKe X,

IIpumep 1. Pemum ypaBHenue

V|x|—1+%+%=x. )
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Pemenne. B cuiy oupelieiieHNs KBaZPATHOTO KOPHS TO-
aydaem, uyto ypapHeHue (1) mmeer KOPHHM TOTZa M TOJABKO
7
TOTAA, KOTAa OHH DPHHALNAEKAT HPOMERYTKY X m[z; +oo).
TlosTomy paliee GyZeM paccMaTpPHBAT: ypaBHeEue (1) Ha
sTOM mpomexyrrke. Ha mem yparbernue (1) MOMHO nepenu-
CATH B BUJAE

\/(\/ﬁ+%)-1+l=x. ()

4

PacemorpuM dyHrODuwo ¢o(x)=Vx-1+ % HA IIPOMEXRYT-

re X. fceHo, uTo ¢(Xx) BOSpACTAET Ha BTOM OPOMEKYTKe H
e(x)eX mna mwboro xy,€X. Tak xak ypaBHeHHe (2) MOMK-
HO 3anmcaTh B BEZe ¢(¢(x))=x, TO HA OCHOBAHUY YTBEDMK-
JeHHs ypaBHeHHe (2) PABHOCHJILHO HA NPOMEXyTKe X ypasb-

HeHHRIO
7
Vx-1+ 1 -,

. 13
KOTOpOe NMEeeT eJHHCTBEHHBIR KOPEHb X;= . CxeoBa-

TEJbHO, U PABHOCHJILHOE €My HA NpoMeXyTke X ypapHe-
uue (1) UMeeT eAHHCTBEHHHE HOpPEHB Xy.
13

Orper. Ik

HOpamep 2. Pemnx ypapHeHHE

sva\/x+6+62x. (3)

3

Pemenne, @yExknaa ¢(x)=YVYx+6 BospacTaer Ha rpome-
s#yTke R. Torja Ha OCHOBAHHH YTBepRAcHHAA ypasHeHHE (3)
PABHOCHIBHO YPaBHCHHIO

3
Boseoga ypasneane (4) B TpeThI0 CTeOeHb, HOJIYUYHAM, ITO
OHO PABHOCHJIBLHO YPaBHeHMIO X + 6=x3, xoTopoe umeer euH-
CTBEHHBIH KobeHB x,=2. CneZoBaTenbHO, ¥ PABHOCHJIBHOE
eMy ypaBHeHMe (3) TaKe HMeeT ¢HHCTBEHRBIH KODEHBL X;.

O1Ber. 2.

IIpamep 3. PemiuM ypaBrerHe

x*—24=Yx 124, (5)

Pemenne. BosBezem ypaBrenne (§) B TpeThiD CTEIeHB,
3aTeM HepeHeceM caaraemoe 24 B AeBYH 4YacTh YpABHEHHA.
IlonyunmM ypasHeHHe, PARHOCHALHOEe YpaBHeHHIO (H):

(x?-24)*—24=x. (6)
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dyaxuua ¢(x)=x%-24 Boazpacraer ma mpomexyTke R,
moasToMy ypaBHeHue (6) paBBOCMIBHO yparmenHio x?—24=x,
HMeINeMy eIUHCTREHHEINH KOpeHb X, = 3. CiaegoBaTelbHO, H
PABHOCHJILEGE eMy ypaBHeHHe (5) mMeeT TOT e eIMHCTBEH-
HEIE KODeHb.

OTser. 3.
IIpumep 4. PemumM ypasHeHue

8
TVix—6=x%+86. (7)
Pemenne. IlepeneceM caaraemMoe 6 B JeByio 4acTh ypaB-
HeHHA, 3aTeM H3BJeYeM 13 ofelXx yacTell ypasHeHHA KOpPeHB
TpeTheil cremeHn. IlonyvuM ypaBHeHMe, PABEOCHJIBHOE YPaB-
HeHmw (7):
4

7/7%x~6)-6=x. (8)

2
OyuHrnua ¢(x)=Y7x—6 pospacTaer Ha npoMexyTke R,

3
nOSTOMY VpaBHeHAe (8) PARHOCHILHO YPABHeHUIO Vix—6 =x,
AMEOIeMy TPH KOpHA: ¥, =1, x;=2, x3=—3. CaegoBaTens-
HO, ¥ PABHOCHABLHOE eMy ypasHeHMe (1) NMeeT Te Xe TpH
KOpHA,

Oteer. 1; 2; -3,

45. MeToR MHTEPBANOB AN HENPEPLIBHBLIX
SyHxumi

JIns pemesus HepakeHCTB f(x)>0 ;1 f(x) <0, roe dbyukr-
nua f{x) HempepHIBHA HA HEKOTODHIX NPOMEXYTKAX, OpH-
MEHMM METOJ KHHTEePBAJOB, CYTh KOTOporo OyAeT SCHA N3
paccMOTpPeERA IIPHMeEDpA.

IIpamep. PemuM HEpaBeHCTEO
2'7-1. (x—6) - log, (10~ x) < 0. (1)
Pemenne. PaccMmoTpuM GyHENHIO
f(x)=2""¢. (x - 6)log, (10 - x)
H HeceaAyeM ee cpoiicTaa.
1) Haiigem D(f) — o6iaacTp CcymeCTBOBRHHA HYHKLMH

f(x). dcBo, uTo MHOKecTBO D (f} ecTh MHOMKECTBO pemIeHmit
CHCTEMBbI HEepaABeHCTB
{x‘* ~-420

10— x>0. (2)

Pemmg cucteMy (2), noayunu, aro D(f)=(—o0; —2]U[2; 10).
2) IIpoBepum, YAOBAECTBOPSAIOT JH KOHIE IPOMEXYTHOB,
COCTABAAIIUX MHOMXecTBO D(f), 7. e. uncia —2 u 2, mepa-
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BeHCTBY (1). Jlerro ybemurh- ~ TN LT

CH, YTO YyHcHa —2 H 2 yaoBJe- 3 2 &8 9 10 e
TBOpAIT HepapeHeTny (1), T. €.
ABAKIOTCA €TI0 peIleHuAMIL. Puc. 53

3) Haiipem Byan Gyer-
nuum f(x). Oro 6ynayT uveaa 6
H 9, H OHM He ABJAIOTCA PEIIeHRAMH HepapeHcTBa (1).

4) Temeps HAZO OOPEAENIHMTE 3HAK GVHKOEH f(x) Ha
KAaAOM M3 YeThipeX HHTepBanoR (puc. 53):

(—o0; —2), (25 6), (6; 9), (9: 10). (3)

dbyarousa f(x) HeIpepEIBHA Ha XRAXKJOM U3 5THX HHTED-
BAJIOB, U TIO9TOMY €€ SHAUCHRA HMeIOT OOMH H TOT JKe BHAK
B KaMmAo# TOYKe AAHHOTO HHTEpBAla, Onpexenmm 3HAK
dyarOAE f(x) Ba KAMIOM B3 HHTEepBAIOB (3).

Tockoupry —-4€(—o0; —2) u f(—4)<0; 4€(2; 6) u
f(4)<0; 7€(6; 9) u f(7)>0; 9,6€(9; 10} m £(9,5)<0, 10 Ha
HATepBaJax (—oo; ~2), (2; 6) 1 (9; 10) dpyHRUIEE npuEAMA-
eT OTpPHIATENLHEE 3HAdeHHA, a4 Ha uHBTeppane (6; 9) — mo-
JOMUTEALHBIE 3HAYCHHA.

CriemoBaTe/IbHO, MHOMKECTEO BCeX pellednii HepaBEeHCTB&
(1) ecTts o6beaUHEHWE WMHTEPBAJOB (—o0; —2), (2; 6), (9; 10)
| Touex —2 u 2.

OrBer, (—o0; ~2]U[2; 6)U(9; 10).

BamMeuanue. Ecay Hago pelinTh HECTPOIrOe HEPABCHCT-
BO f(x)< 0, To caeayeT PemINTH CTPOTOE HEPaABEeHCTBO f(x) <0
oo cXeMe, PacCMOTPEHHO B mDpmMepe, a 3aTeM K HOJAYYeRH-
HEIM pemieHMAM Aof0aBuTs ByAu MyERIUH f(X).

HaupumMep, MHOEKECTBO DellleRHHl HepaBeHCTBA

242-4., (x—6)-logs (10— x)< 0 (4)

ecTh ofbeHaeHRE BCeX penlenyi, HafileEHNX B OpHMepe, |
myneit dbyaxomuE f(x), T. e. uncex 6 u 9. IlosToMy pemeHHA
HepaBEeHCTBA (4) COCTABIAIOT MHOMKECTBO (—oo; —2]U[2; 6JU
ul9; 10).

46*. icnonbzosaHne CBOHCTE PYHKUWIHA
NPM peoLUeHMM YPORHOHWMH M HEPUBEHCTR

IIpy pemeENH ypaRHeHHA (UJIH HEPARCHCTBA) HHOTAA
MoO¥eT IIOMOUE MCIOIbL30BaAHHE CBOMCTR (ob6aacTelt onpenerne-
HHf, HEOTPHOATENBHOCTH, OTPaHHY€HHOCTH, MOHOTOHHOCTH)
dyaEnul, BXOZIITAX B 9TO ypaBHeHMe (MAKM HepPaBeHCTRO).

Hpumep 1. PemmnamM HepaneHCTBO

(y*=16+1) loga(xz-—'f)—(—z- +Vi6-#+3)<0. (D)
25



Pemenne. Bee pemmenns HepaBeHCTBA cofePiKaTCS CPERH
Tex X, KOTOpPSIEe YAOBJECTBODAKT CHCTeMe HepaBeHCTB

x2-16>0
x2-T7>0 2)
16-x220,

Cucreme (2) ynopiaeTpopdaT JHIIL ABa uuacas X,=4 H
x,=—4. IlosTOMy ecan EepaseHcTBo (1) MMeeT pemieHnAs, TO
OHH MOTYT OBITH TOJBKO CPeAH 9THX ABYX gmces. IIpoBepka
TORABLIBEET, UTO UYHCIC X; YAOBAETEOpAeT HepaBeHeTBY (1),

a YHeHaO X, HeT. ClemoBaTenkHO, HepabeHcTBo (1) uMeer
eANHCTBEHHOS DelleHHe X.

Otser. 4.
pumep 2. PemmuM yparHeHHe

Va?—Bx— 14 +|log, 6 (x? - 14x + 50)|=0. 3)

Pemenne. Kassaan ms nannex dysrozi Yx2-5x—14 n

|logoe(x2—14x+50) HEOTPHIATENRHEA AJdA Jioboro x H3 of-
JacTH ee CYIOECTBOBAHAA, H MX CYMMAa PABHA HYJIIO TOCZA H
TONMBKO TOTAA, KOTAA KaKAasd M3 HMX paBHa Hyaw, Iloato-
MY VpapHeHHe (3) PABHOCHIBHO CHCTEMe YPABHEHWH

Vx2—5x-14=0 )
logo ﬁ(xz— 14x+ 50)=0,

HMewIeil efMHCTBeHHOe pellienme x,= 7. Cilexorareibho, o
ypasHeaue (3), paBHOCHIALHOe cHeTeMe (4), AMeeT TO e pe-
OIeHAE.

Oreer. 7.
Hpumep 3. PelnuM HepaBeHCTBO
3+x2~nx+3£€33inx. (5)
Penienne, Ilepenumem HepapeHCTBO (5) B BHAR
3+(x-2)'<3sinx. (6)

OGe uacTu HepaBeHcTBa (6) onpeseneHul AaA BeexX Aeli-
CTBHTEABHHX YHcen x. g mioforo x mMeeM

. T 42
3sinx <3, 3+(x—z) >3, (D

MOaTOMY HepaBeHCTBO (6) copaBesIHBO JHINE TOTAA, KOTAA
B HepapeHcTBax (7) OyZeT 3HAK pDaBeHCTEA, T. €. HePaBEHCT-
BO {6) PARHOCHJIBHO CHCTEeMe
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3+(x—g)’=3
sinx=1,

HMeIOie# eqRHCTECHHOE penleHNe X, = % CrnepoBaTeNbHO, H
PaBHOCHJILHOS €l HepaBeHCTBO (D) mMeeT TO JKe peilleHAe.

i
OrBer. >

IIpumep 4. PelmuM ypaBHeHH®

3
Ve—-2=8-Vx+1. 8)
Pemrenne. O0e uwacTm yparHeEus (8) ompepesieHW ANA
BCEX X, OPEHALICKANIUX TPoMeRyTRY M =[-1; 4 o0). OyHax-
8
oA Yx—2 BodpacTaeT Ha HpoMexRyTKe M, a dyEKIHA

3-vx+1 yorieaer Ha mpoMexyTre M, IloaTomy ecnam ypas-
HeHue (8) UMeeT KOpeHSs, TO STOT KOPeHb eIUHCTBSHHEEBIH.

IIpoBepKa HNOKASHIE&ET, 9TO THCIAC Xo=3 YAOBIEeTBODSET
ypaBEeHAW (8), crenoBaTensHO, ypapHeHne (8) uMeer egMH-
CTBeHHBIH KOpPeHE X,.

Otger. 3.

47*. PaccyxpeHus ¢ YMCNOBLIMMA 3HQUEHUAMM
npyU peuieHuM YPaBHOHMH U HOPABEHCTE

TIpumep 1. PemrnM yparHeHHE
gsinxcosbx=-1, (1)

Pemiensne. Ecau aucno x, — pemmedsie yparsenna (1), ro
cOpaBeIHBO 9HCIOBOE DPABEHCTBO

sin xycos Bxg=—1, (2)

orRyga aubo sinx,=1, mubo sin x,=—1. HeifcTBHTEABLHO, €C-
nu 611 6BL7IO CIpaBefIMBO HEePABEHCTEO |sin x,|<1, To m3 pa-
BeHcTBa (2) cneAoBano 6v:, 9To |cosb6x,|>1, uTO, ecTecTBeH-
HO, HEBOZMOKHO.

Ho ecaxz sinx,=1, To cosbx,=—1; ecam xe sinx,=-1,
10 c086x,=1, CaeposarenbHo, N000e pelleHHe YpPaBHEHHSH
(1) apaaerca AUGO pelIeHHeM CHCTEME!

sinx=1
{cosﬁx=—1, (3)
Jnf0 penreHEeM CHACTEMB
sinx=-1
{cos 6x=1. @)

4 Normance 97



Jlerko BRJETH, WTO AKWOOE pelnenHe cmeremsl (3) mau en-
cremul (4) aBrserTca pemieHveM ypasmerus (1). Crnezosa-
TeNHHO, MHOXKECTBO Dpemmennii ypaBHeHws (1) ecTh obmenu-
HeHHe MHOXKeCTB pemreHmit cuereMm (3) u (4).

IlepBoe ypaBHenme cucTeMH (3) HMeeT eJHHCTBEHREVIO

cepru0 pemIeHHi xk=%+2nk, keZ. Kampaoe U3 UHCEN X,

VAOBJIETBODAET BTOPOMY VDPABHEHHK cHCTeMEI (3), cilefoma-
TeIBHO, CHCTeMa (3) HMeeT eHHCTBEHEYIO CePHIO pelleHn# X,.
Ilepsoe yparHeHHe cHcTeMH (4) HUMeeT eAWHCTREHHYIO

CEePHIO perteHuii x,,=—-g—+21m, neZ. Hu oguc B3 dHcenm X,

He VIOBJIETBOPAET BTOPOMY YPaBHEHHIO cHcTeME! (4), cremo-
BATEJbHO, cucTeMa (4) He mMeeT pelreHHHA.

Hrax, Bce pemienua ypapHeEuA (1) cocTABNAIT egnH-
CTBEHHYW CepHIC Xi.

OTRer. %+21tk, kEcZ,

IIpamep 2. PemynmM HepaBeHCTBO
58in"x+2cos4x 27, (5)

Pemermne. Eciu uscao x, — pemeHHe HepabBeHCTBa (5),
TO cOpaBefiHBO YHCJIOBOE HEPABEHCTBO

5sin”x,+2cos!' 4x,> 7. (6)

3 mepamemcTBa (6) cmezyer, aTo sinx,=1. MeiicTBu-
TeJLHO, eClM OBINO OBl CIpDAREAAHEO HEPABEHCTEO Sinx, <1,
TO U3 HepaBeHCcTBa (6) cnemomBano 6w, uTO cosdx,>1, uro,
€CTeCTREeHHO, HeBo3MO:xHO. Ho ecam sinx,=1, To u3 Hepa-
seHeTBa (6) cnexaver, aro cosdxy,=1. CaegosarensBso, mwoboe
peleHAe HePABEHCTBa (D) ABAZETCA pPeIlleHmeM CHCTeMBI

ginx=1 7
cosdx=1, (7)

Jlerko BsmpmeTs, 4TO Nw06oe peileHHe CHCTeMH (7) ABIA-
eTcHa peumleRHeM HepasencTsBa (D). CnepoBaresbHO, HepaBeH-
¢TBO (5) parHOCHALHO cHcreMe (7).

Ilepsoe ypaBHeHHe cHCTeMbl (7) HMMeeT eAWHCTBEHHYIO

CepHIO DbemeHRAH xk=-?23+2nk, keZ., Kaxpoe ma uncenxr x,

VAOBJETBOPAET BTOPOMY YPABHeHHIO CHcTeMH (7), cneacsa-
TenabHO, cmerema (7), a sHAUMT, W DABHCCHALHOe el Hepa-
BeHCTEBO (B) HMMeT eAVHCTBEHEYIO CEepHMIO pemIeHwil x,.

OTser. — + 2nk, kcZ.

2
IIpumep 3. PemuM ypapHeHmnE
Vi -8+ ——— =2 -|lg(x*—2x—2)|. (8)

Vx2-8
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Pemenne. Econ auncno x, — pemenune ypasaerund (8), To
CIIpaBeAJINBO YUCJIOBOE DABEHCTRBO

Vri—8+ : 8=2—ilg(x§—2xo—2)l. 9)
xo"‘

9To paBEHCTBO 03HAYAET, YTO CYI[ECTBYIOT 4HciIa Y xi—8,
\/:_ s |1g(x3—2x,—2)|, nipuuem Vx3—-8=a>0. [IpuMenas
Xo— 8

1
HEPABEHCTEO 4+ 22 Ang NOMOMUTEABHOTO &, HOAYINM,

YTO COPABCANIHRBO HEPABEHCTBO

1
x3-8

x3—8+ >2, (10)

B 70 3e BpeMA cOpaBedyuBO HEDPABeHCTBO
2~-1g(x3~2x,—2)|< 2. (a1

N3 neparencre (10) »n (11) cnegyer, uro mofoe pemedue
ypaeHeHNA (8) ABNAeTCA PEITIeEHMEM CHCTEMBI

VaE—84 — =2
#-84 o -

lg(x2-2x-2)=0.

Jlerxo epuaers, uro awboe pemenue cucreMms (12) ania-
eTcA pemieHHeM ypaBHeHnd (8). CiregoBaTensHo, ypaBHEHHE
{8) papmOCcHALHO cucreme (12).

Hs sroporo ypaBHeHHUA cucTeMB: (12) HaxoguMm Bce ero
petienma: x,=3 u x,=-—1. Herpynaso yéeanTecs, 4T0 TACAO X;
YAOBJETBOPHET NEPBOMY YDABHEHRIO crmeTeMel (12), umexo x,
ner. CiaegoBaTenbHO, cucTeMz (12), a 3HAYHUT, U PABHOCHIEL-
Hoe eii ypaBEenue (8) uMelOT eZUHCTREHHOe DeOIeHHe X;.

Otger. 3.

IIpumep 4. PemuM yparHeHHe
log,{x|+log, 2=2sinnx. (13)

Pemrenme. Ecam uuciao x, — pemeHme ypaBHeRuWs (13),
TO CIpasefIABO MHCIOBOE PABEHCTBO

log;| %ol +10g,.; 2 =2 8in nuc,.
9TO PABEHCTBO O3HAYAET, YTO CYMECTBYIOT umchka log,]x,l

u log.,2, HO TOP/a YHCHO X, YAORJIETROPAET UAU YCJIOBHIO
0<|xyj{<1, aam ycaosmio |x,{>1. PaccMOTPBM ABa caydad.
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1) Ecan 0 <ixg|<1, 1o log,|x,|=a <0 n copaBeaInBO He-

1
aBeHCTBO a4+ — & —2. Tar kar 1 =—>—  TO COpa-
P + ¢ OF 442 logg| ol P
BEAJIABO HEePDABEHCTBO
1
log,bxg| + ———— -2 14
gz[ OI log?lxol ( )
1
IIpuaem log,|x,|+ Togglzal 2, ecau log,|x,|=-1.
C Apyroit cTOpPOHE!, CHPABEAINBO HEPABEHCTRO
2sinnx, = —2. (195

Ha nepapencre (14) u (15) caeayer, uTo umeao X, ABII-
eTcAa PelleHHeM CHCTEMB

log,lx|+ -2

N S

lOggixl
i6

2sinnx=-2. (16)

IlepBoe ypaBHenme cHcreMH (16) mMeer FBa KopHA:
Xy= 5 H Xy=-—7, W3 KOTOPHX JAWS THCIO X; YAOBIETBO-

2
psaeT BTOpOMY YpaBEeHHID cHcTeMmbl (168). CaemoparencHo,

3Ta CHCTEMA HMMeeT €NHHCTBEHHOE¢ DellleHHEe Xa.
2) Ecau |x4|> 1, 7o logslxsi=a>0 1 cupaseanmeo Hepa-

1
BEHCTBO @ -+ p = 2. Torma Tar Kaxg log,xo,Z—m, TO CHpA:
BeAJINRO HEPABEHCTRO
1
log,|xy|+ ———— =2, 17
AN Togs %] am
1
IIpagem log,|x,|+ ——— =2, ecan log,|x,|=1.
Y RN logs 1] 23] x|
C apyroix ¢TopoHLI, CIOpPABEIIHBO HEPABEHCTBO
2sinnx,< 2. (18)

W3 mepaBencts (17) u (18) creayer, 4YTO UHUCIO X, ABNS-
eTcs pellleHHEM CHCTEeMBI

1 _
log,| x|

log,| x|+ 2

19
Zsinmx=2. (1)

IlepBoe ypaBHeHme cmcTembl (19) mMmeer ABa KopHA:
¥3=2 U x,=-2, HA OZHO H8 KOTODHIX He YJOBAETBODPHAET
BTOPOMY VYPaBHEHHIO cHerembl. CieRoBarefibHO, CHCTeMa
(19) 5e uMeeT pemIeEHH.
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Hrax, ecnm ypapHerne (13) mmeer pemenue x;, TO OHO
MOXKeT OhTh TOABKO unucnoM -0,5. IIporepra moxrasnBaer,
9TO PTO UNCIAO ABAACTCH peuledueM ypapreHus (13).

CaeposaTensro, ypasaeame (13) umeer efMHCTBeHHOE
pemernne —0,5.

Orser, —0,5.

48, Cucrembl YPOBHEHHMA € HECKOMLKUMM
HEMU3BOCTHLIMM

IIpu pemeHEH cHCTeM YpapBHeHMH ¢ HeCKONBKMMH HeH3-
BECTHBIMY TNIPUMEHAIOT MEeTOALI: a) NOACTAECPKH; 0) JHUHei-
HOTO DpeofpasoBaH¥sa; B) IepexXoja K CHCTEeMe-CAEACTBHIO;
) 3aMeHb! HeN3BeCTHRIX.

TlpaMep 1. PemmuM cueTeMy ypasHeHuHil

x+y=73
. )
ginxsiny==.
2
Pemenme. Bripasup y M3 HepBOoro YpaBHeHHA H HOACTA-

BHB —g—x BMECTO ¥ BO BTODOE YPA&BHEHHe, IMOJYIUM CHCTEMY

sinxsin(ﬁ—x)zl, @
2 2
PaBHOCHIALHYIO cucTeMe (1).

IIpumMensasa dbopMynnl sin (% - x) =cosx H 2sinxcogx=
=gin 2x, NepenuITeM BTOpPOe YPABHEHNE CHCTeMH (2) B BuAe

sin2x=1, (3)
Vpasrensue (3) HMeeT eAHMHCTBEHHYIO CepHIO pemenni
xk=-§+ﬂ:k, keZ. IloacTaBaasa X, BMECTC X B OepBoe ypam-

i
HeHHe cucTeMH (2), moIydaeM COOTBETCTBYIONIHE I, — 2 ~nk,

keZ.
CremoBaTelbHO, BCe pemieHNA ypaBHeRmA (1) szagaiorca
mapaMu (X, Y)-

OTERer. (%+1‘Ek; j}—nk), keZ.
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IIpamep 2. PemuMm cucreMy ypannerumii
logz(x-2)+Vy+1=2
logg(x-2)-Vy+1=-2.

Pemrenne. CKIAZEBAS YPOBHEHNS CcHCTeME (4), DOJMYYUM
cHcTeMy

(4)

{logs(x—2)+\,fy+ 1=2 5)

2log, (x—2)=0,

paBHOCHIEBHYIO cucreme (4). Bropoe ypaBHeHme cucTeMEl (5)
MMeeT eJMHCTBEeHHBIA KOPeHb X;=3. IloacraBaas 3 BMeCTO
X B IDepBOe ypaBHeHme cHcTeMil (5), HaxoguM, 9TC Y,=3.
CiaeposatTelbHo, cHcTeMa (5), a 3HAYMT, M PABHOCHILHAA el
cHeTeMa (4) MMeIOT eIUHCTRERHOS pemieHue (x,; ¥y).

Ormer. (3; 8).
IIpumep 3. PemuM cucreMy ypaBHeHHI

{(0,2)‘*‘°‘°-2‘”‘”’=o,8

log,y—2log,x=~1. )
Pemenue. Ilpumenaa Gopayasl
a***=p, 2log, b=log, b?, log,b~log,c=log, %,
DOJYUMM CHCTEeMY VpPABHEEHHI
y—x=4
log, % =-1, )

ABAAOIOYIOCA caeacTeuem cicreme (6). IloTermmpysa sropoe
VpaBHeHHe cHcTeMH (T7), NoAyTaeM CHCTeMY YpaBHeHHH

y—x=4
¥ _1 (®)
2 27

ABIAOINYIOCH CAeACTBHEM cHCTeMEI (7), a SHAYMT, H CHCTe-
mul (6), IIpEMenaa MeToZ NOMCTAROBKH, HAXOJHM, YUTO CHC-
Tema (8) umeeT ARa peuieHHa (4: 8) m (—2; 2).

Tar kak cucrema (8) apnasercsa caexeTeueM cHCTeMEl (6),
T0 HaZC HPOBeDHTh, YAOBJIETBOPAIOT JHU HalZeHHEIe DeIme-
Hua cucreme (6). IIpoBepka mOKAZKEAET, 9TO HepBas mapa
yaosneTeopAeT cucreme (6), a sropas Her, CaejgoBaTenbHO,
cucrema (6) mmeeT eIMHCTBeHHOe pemenne (4; 8).

OtBet. (4; 8).
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Hpamep 4. Pemrum cucTeMy ypapHeHHH
Vo-Vx=3
W—P SV xy=3-— V_z

3 3
Pemerne. Caenae 3aMeHY HEHSEECTHRIX u=\x, v=\/§,
OepenumeM cucremy (9) » Buze

u—-v=3
{ (10)

ui+uv=38-0v2,

9)

IIprMensaa MeTOn MOACTAHCBKY, IIOJYIUM, ¥To cucTeMa (10)
HMeeT JABA peinteHHA: uy=-1, ;=2 B u;=-2, v,=1. Cue-
AOBATERBHO, MHOMECTRO BCeX penieHM#l cmetemu (9) ectn
o0'beiUHEHENE MHEOMKECTE DEerIeHHH ABYX CHCTEM

[%&-1 . [8x=—2

i y=2 i y=1.

Kaxgas U3 5TUX CHCTeM HMeeT IO OJHOMY pPelleHHIO.
Cnegorarensno, cucrema (9) mmeeT asa pelmeHmA: X,=—1,
¥1=8 n x,=-8, y,=1.

Orper. (—1; 8), (—8; 1).

IIpumep 5. Pemum cucreMy ypaBHeHMEH

2x+s8inx=2y+siny

x+y=%. 1)

Pemenne. Bripasae y depes X U3 BTOPOTO YVDABHEeHHS,
T
HOACTABHM E—x BMeCTO Y B IEepPEOe ypaBHeHHe. Ilonyamm
CHCTEMY

2 inx=2(%_ inf *—
:i-l-;mx 2( 2 x)+s1n( 3 x) a2
y=5-%

pPaBHOCHIALEYIO cHeTeme (11).

Pemmum Nepsoe ypaBHeHHe cECcTeMH (12). Paccmorpum
dvermmo f{u)=2u 4 sinu. OHa oppefenens Ha MHOMecTBe R
# BO3pacTaeT HA HEM, TAK KAK ee npomasognafa ['(u)=
=2 +4+cosn OWIONHTenIbHA Ha R. Chnemoparenbno, mepBoe
YpaBHEHHE ncnc'remm (12) pamdocmasHO (cM. m. 358) ypas-

- T
HOHHMI0 ¥= 5 —X, UMEIOMEMY eAUHCTBOHHEIA KODEHD X;= 7.
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M3 sToporo ypaBmemHA cHcTeMbl (12) nafizeM 3HaueHHe
h= % .

Curcrema (12), a sHAYHT, ¥ papHocHABHAS eif cmereMa (11)
HMEeIOT e{UHCTBEHHOS pelleHue (1' “).

4’ 4
Orser. (%, %)

49*%, Paccy>KpoHUA € YHCSIOBLIMM 3HAYEHHAMM
NPM PELUeHHM CUCTEeM YPUBHEHWHA

IMpavep 1. Pemnam cHcTeMy YpaBHeHHI
Jog, p+2

y
1+1og,(1- 2 ) -log, 3. @)

=x_1

Pemenne. Ecar mapa uscen (xy; Yy) €CTh DelOmeHHE CH-
cTeMb! (1), TO CIpABEANIUBL YMCIOBLIE PABEHCTBA

{1 yolosxoyo+2= x5l 1+ logxo( - %}2) =log, 3. )

HMa cnpaBeZIWBOCTH 9THX DABEHCTE CleIyeT, YTO HMEIOT
CMBICJI BCe YHCHOBLIE BRIDAMKEHHA, bxofamue 8 Hux. Ho arto
O3HAYAET, UYTO YHCHL Xo H Yo VAOBIETBODAIOT YCIOBHAM

0> 0, x6%=1, yo>0, x9>4y,. 3
Ilpu veaopmax (3) paseHcTBa (2) MOMHO SAHHCaTh B BHAE

logxoVollogeg+ 2y _

Xo xgts log, (xo—4y,)=log,, 3. )

Tak xar IHCHO X, VAOBISTBODSAeT YCAORMAM (3), To u3
paBeHCTE (4) ciexyeT COpaBeIJABOCT: PABEHCTR

(log., yo)* + 21og, yo+1=0, (5)

20— 4y,=3. (6)

Ha copasegamBocTH paBeHCTBs () cleagyeT cOpaBemIH-

BOCTE DABEHCTBA log, Yo=—1, T. €. COPABEANMBOCTL PABEHCTBA

=1
Yo= 5 (7

Hs parencte (6) 1 (T) caezyer, UTO Rayxgoe PeIONeHUE CH-
creMH (1) ApJaAeTCA pelieHHeM CHCTEMB YpabHeHHHA

1
¥=%

{x—4y=3, (3
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T. . cucTema (8) apnaerca caencrsueMm cHereMmet (1). Crere-

Ma (8) uMeeT nBa pelICHAA: (4; %) u {(—1; —1). IIpoeepra

HOKABEIBAET, YTO IApAa (4; %) yxoeaeTpopAaer cucreMe (1),
a nmapa (—1; —1) "Her. CnenoBaTenbHo, cHcTeMa (1) HMeerT
€ZIAHCTBEHHOE pelneHHe (4; -}I)
. ..1_'..
Orger. (4, 4).

Pacey:xgeHusa ¢ YUCAOBLIMH 3HAYCHMAMY MOMHO MpHMe-
HATH M IPY PEeIeHHH ONHOTO YPABHEHHS ¢ HECKOJILKUMU He-
N3BEeCTHLIMH,

IipuMep 2. Pemmum ypasaeHue

g’ﬂ:x t 21::: 4 . 9
L A Sl sy 9

Pemenne, Ecnu napa uucen (x,; Y,) — PellleHHe YpaBHEe-
HEA (9), TO CODARSAIHEBO YHCJIOBOE PABEHCTBO

2 RXg aftXe_ 4 10
tg 2 +ctg 2 Gtz (10)

PaserctBo (10) o3HAUYAeT, UTO CYLECTEYIOT YHCIA
tg‘*“Tx", ctg*“Tx“, umprgem tg? T%Q= a>0, ctgznTx“= -%;. Ipu-

tg

MEeHAA HEPABEHCTBO & + % 2 2, cupaBeJaINBOe NAA JI60ro 10-
JOMHUTENBEOTO &, NOAYIAM, YTO cnpane,zmnno HepABEHCTBO

tg? ny“ +etg? =2 “y" >2, nOpHdYeM tgz +c tg2—==2 NUILb
ecnu tg2 H—“ = 1.
s Jnoﬁoro qHACHe lf, COPABEAJABO HepPaBeHCTBO
4
——— £ 2, opudeM —————— =2 UL OpU Y,=3. ITO
o8¢+ = TP Gy g pit Yo

O3HAYAET, GTO Nmapa uucen (X, ¥,) ABIAETCH peIIeHHEeM
CHCTEMEL

2 AX g X
tg 1 +ctg n =2
4 a1
y-8)y°+2
Cucrema (11) mmeer pemenma (x,; ¥Y,), rae x,=1+2n,
ne€Z, y,=3. IIposepra noraskpIpaeT, UTo AW0ad Takaa mapa

vaoBAeTBOpAeT ypaBHeHu (9), T. e. ABIAeTca pelleHAEM
ypasHeans (9).

Ormer. (1+2n; 3), ncZ.
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50*. YpaBHeHMA, HOPABEHCTBA, CUCTEMDI
€ napamerpom

Opumep 1. [aa xamaore sSHAUYCHUA NAPAMETDA 4 DEIIEM
ypapHeHHe

2{x)|+ —— || =a. 1)

Pemienne. Bece KopEM yparEeRma (1) cogep:xafca B MHO-
mec-rne M Bcex x#0. IIana wramporo xeM mmeem 2|x|+

+ 2% 132. HosTomy amna awboro a<2 ypasuenne (1) =e

HMeeT pPelIeHui.
IIpz a=2 ypaBHenue (1) nMeeT ABa KopHA: x,=—0,0 ©
x2=0,5.
IIpu a>2 ypardeHue (1) paBHOCHMILHO HA MEOMXKecTBe M
YPABHEHHIO
4x2-2a|x|+1=0. (2)
O6osumaunmM ¢t=|x|, Torga ypasHenue (2) mepemHIIeTCA B
Bage 4t2—-2at+1=0. IIpr a>2 oHo HMeeT ABa KODHA:

s =@t at-4 a-Va-4

 =atya -4 a-va —4
4 4

¢, ¥ t, TIONOKUTEALHN, T0 YpaBHenne (1) uMeer deThIpe KOp-

a+Va?-4 a-YVat-4 xy=— ot a’-4

HAT Xy= 4 ’ p) » 4 ]
a—Va2-4
—
Orper. Her RopHe#t upm a<2; -0,5 u 0,5 npn ¢=2;

a+Va?-4 a-Va®-4 _a+Va®-4  a-Va®-4
4 i 4 ? 4 ’ 4

B = . Tar xaxk Opu a>2 gACIRa

Xg= Xy=

opu a> 2.

IIpamep 2. aa xaxA0To 3HAYCHHS MAapaMeTDa g PeInuM
HepPaBeHCTBO

1n(x—a)+\/2a~x>\/x—l+1n(x—a). (3)

Pemenne. Ilpu n0060M ¢ HepasenceTsBo (3) paBHOCHIBHO
CHCTEeMe

x—a>0
2a—-x>2x-1
x—120,
KOTOPYI) MOKEO ODOPelIMCATh B BHIe
x>a
x<a+0,5 (4)
x>1.
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a a+0,5 x a 1a¢+0,5 x
6) 1 r)

N, (T .

2 4+0,5 x la a+0,5 *

Puc. 54

IByM mepBhIM HepABEeHCTEAM CHCTeMbI (4) YAOBJIETBODA-
0T TOJNBKO Bee x<€(a; a+0,5].

1) Ecaux a+0,5<1, 1. e. ecm ¢< 0,5, 10 cuacreMa (4) He
HMeeT pemnennil (pue. 54, a).

2) Ecam a+0,6=1, 7. e. ectu a=0,5, 10 cucrema (4)
HMeeT eIUHCTBeHHOe peliedue x=1 (puc. 54, 6).

3) Ecaum a+0.5>1 1 a<1, 7. e. ecau 0,5<a<1, To pe-
meHUs cucreMbl (4) cocrapazor npomexyrok [1; a+0,5]
(puc. 54, a).

4) Ecaux a>1, o pemiemma cucTeMsl (4) cOCTARAAIOT
npomexxyToK (a; a+0,6] (pme. 54, 2).

Otier. Her pemenuii mpu a<0,5; 1 opm a=0,5; [1; a+0,5]
opu 0,85<a<1l; (a; a+0,6] npu a>1.

IIpamep 3. Ina Raxaoro sHAUYEHWS DaApaMeETpa ¢ PemnM
CHCTEeMY YDABHeHRH

sinxcosy=—a*-1
{sinycosz=a. (5)

Pemenne. CrnaasiBag B BHYHATAS YDPABHEHHAA CHCTEMBI,
OOJNYHHM, YTO OHA PABHOCHIBHA& CHCTEMe

sin{x+y)=-a*+a-1
sin(x-y)=—a?-a-~1.

(6)

Tax Kak —l<sino<1l jgna awioro o, To cucrema (6)
HMeeT PeOIeHHnA TOJBKO AnA TeX 4, AJAsa KOTODHRIX CIpaseil-
JHBLI HePABEHCTBA

~1€<-a?+a-1€<1u -1<-ag®-a-1<1. (N
Hepasescrra (7) copagegnueil Aume opa a=0. Crego-
BATeAbHO, OIpH KoM a=0 cmcrema (6) u PABHOCHIBHAR

eii cumerema (5) pemmeruil He UMeOT.
IIpe a=0 cucrema (6) uMeeT BUJA

i =-1
{sm(x+y) @)

sin(x-y)=~1.
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Cucrema (8) uMeer perneEHNs x=— -g +{k+n)n, y=(k—n)n,
keZ, ncZ.

CrenorarensBo, cucrema (5), paBHOCHILHAA cucTeMe (6),
npu a=0 umeer Te ¥Xe DelleHUd,

Otner. Her pemenpili npm g =0; x=«—-;—+(k+n)n,
y=(k—n)n, kcZ, ncZ npu a=0.

IIpumep 4. Hailigem Bce 3HaUeHHA OapaMeTpa 4, Opu
KaXAOM HZ KOTOPHX YpapEeHHe

V3-x=a-x (9)
NMeeT eSAHCTEEHHBIA HKOPEHb.

Pemenme. PyHruua f(x)=V3-x onpegenreHa JAIs Beex
x%3. Ee rpadbur nzobpaxedn Ha PHCYHEKe 55 mupHoi au-
HHeH,

s wamaoro sHauesus a rpaduk byaruun g(x)=a-x —
OpsMad, OapajjleabHas HpIMOR y=-x.

IIpu a=3 upamas y=3— x Uepecexaet rpadrr OyHKIURN
f(x) B aByx Touxax (3; 0) m (2; 1), 7. e. npu ¢ =3 ypaexne-
une (9) nMeer pgRra KopHA., IIpEm wamaoMm a<3 npamas
y=a—x nepecexaer rpabuk GyEROINA f(x) B eJUHCTBeHHOH
rouxe. CregoRraTeNbHO, Opu a<3 ypapHenue (10) umeer
eAHHCTECHHEIH KOpeHb.

IIpn kampoM a>3 npamas y=a-x aAnbo NepecekKaeT
rpaduk byargun f(x) B ZByx Toukax, JHOO Kacaerca 5To-
ro rpabpmka, aubo He nepecexaer ero. flcHo, UTO HpH TOM
3HAUCHHUA 4, NPHE KOTOPOM NpPAMASX KacaeTcsa 3Toro rpadm-
Ka, ypapHeHne (9) mmMeer egMHCTBeHHHH KopeHb. Hafinmem
9TO SHAYEHHUE &, -1

Tak xak f'{x)= P

afcnmeca ToOYKM Kacanuda. BryHeluM ee ODAMHATY:

—/g-g3_1
k T T T { | yO_‘ 3 24 2'

» o f'{x)==—1 upm x0=2%, Xo —

vi
* u _—i_  Ipamaa y=a-x npoxoianT
i \\ - - yepes TOUKY (Xy; Y,) UpH yC-
—la ] 4o ) JAOBHK, UTO Jo=a—Xg T. €
I_: 8 N -i j npu a=3,25.
) ] Hrak, vpasreaue (9) nme-
T 11 T -+ €T eAHHCTBEeREERIA KopeHd
o R ;:! nupn ge(—co; 3)U{3,25}.
1 I 3NN 1 Orger.
1 \ 1__‘__, Ilpur ac(—o0; 8)U{3,25}.




pasnen 1l

CamocroaTenbHble paboTh

c-1* Cnoxxaa GyHkyus

I sapuanm

1.

BriuucauTe 3uHaveHue GYHKIIMHA;
a) f(x)=YVYeos2x mpu x=mn; 6) f(x)=log, (tg %) upu x=38;

B) 7(x)=(log, V) mpw x=8; ) f(x)=cos(sinVx) mpn x=42.

. BunmmnTe OCHOBHBIe DjAeMeHTApHEEe (GyHROHE f(x) H

£(x), ¢ HOMOImBIO KOTODHEIX BaflaHa CJAOMEaA GVERNUA

f(g(x))=Vcosx.

. Jansr BsrneMeHTApHBIe OGyERDmEKM: f(x)=2%, o(x)=x1,

£(X)=cosx. BanUIIATe CAMKAYI HYHARIHIO:

a) f(9(x));  6) e(f(x)y; B) f(g{e(x))).

. Pemure ypasHenue:

a) f(f(x))=0, ecan f(x)=sinx;
6) f(g(x))=0, ecnm f(x)=1gx, g(x)=cosx.

I sapuanm

1.

BrruuciauTe sHayeHwe GYHKUIAH:
a) f(x)=VYtg3x npu x=n; 6) f(x)=log2(sin %) upm x==6;
B) f(x)=(log,Vx)* npu x=81;

r} f{x)=sin{cosVx) npn x=%2.

. BHOniinTe OCHOBHEIEC dJeMeHTApPHEE GYHKOEE [f(x) H

£(x), ¢ HOMOIIBI KOTOPHIX 3AAAHA CHOMHAZ (DYEKIHI
(g (x)) =(sin x)°.

. [JaHe 3neMeHTapHHeEe OGYHKOURN: g(x)= %/J_C, @(x)=5%,

f(x)=sinx. BanumnTte cnoxEyo GYHRIUIO:

a) f(e(x));  0) o(f(x)); B) (o).

. Pemmute ypaBHeHMe:

a) fif(x))=1, ecan f(x)=cosx;
6) f(g(x))=0, ecnu f(x)=1gx, g(x)=sinx.
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III sapuanm

1

. Bugnennre sHaveHHe GYHKIIHM:

a) y=V2ligx npu x=100;
6) f(x)alogs(ctg %) npu x=23;
B) y=sin(7*"*.x) opm x=m;

r) £(x)=Ylog,(2tg%) mpm x=Z.

. BunminuTe ocmoRHBIe sjiemenrtaparie dyrEmun f{x), g(x)

n ¢(x), ¢ IOMOIIEI0 KOTOPHIX 38/aHA CIOXHAA (PYHKIuA
f(g(9(x}))=1og, (sin x%).

. JJagasl sJeMeRTAPHEIEe GQVHRKIDHEH: [(X)= %/E, P (x)=10%,

g(x)=tgx. Banmmure cI0OxBEYI DPYHKIHIO:

a) fo(x)); 6) o(f(x)); B) flg(e(x))).

. PemiuTe ypasHeHHe:

a) f(g(x))=0, ecnm f(x)=sinx, g(x)=cosx;
6) f(g(x))=0, ecan f(x)=Inzx, g(x)=tgx.

IV sapuanm

1.

Bru#canTe sHAYeEWe QYHKIHA!
a) f(x)=V3lgx nprn x=1000;
0) f(x)=1log, (sin %) apy x==4;

B) f(x)=cos(8%¥*.1) upm x=m;

) f(x)= l5\/10;;;,, (Bctgx) upn x= % .

. BelnunmuTe oCHOBHEIE SjieMeHTapHble dyrKnmH f(x), g(x)

u ¢(x), ¢ TIOMOIILI KOTOPHIX 3aJaHA CIOMKHAA GYHKIUSA
f(g(o(x)))=e~=v=,

.Jdan aaeMmeHTapuble ¢GyEroEH: [(x)=3% o¢(x)=x5,

g(x)=ctgx. BaoumpTe CHAOKEYI0 QYHKIHIO!

a) f(e(x)); ©) o(f(x)); B) f(2(p(x))).

. PemmuTe ypapHerme:

a) fig(x))=1, ecanm f(x)=cosx, g(x)=sinx;
6) f(g(x))=0, ecam f(x)=Inx, g(x)=cigx.

C-2 O6nacrs onpegenenua GpyHxunmu

I sapuanm

Hadiaure D(f) — obGnacts ompefenenns Gpyrrmun (1—4):
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1 f(x)=Va?—6x+8. 2. f(x)=log, 1=%1

x-1

3. f(x)= _V25-a? 4. f(x)=VY—x2-x+ 2 +1og,(sinx).

loga (x+8)°

II sapuanm
Hatiznre D(f) — obaacTe onpegeneBusa Gpynrmum (1—4):

1. f(x)=VYx*4+56x+86. 2. f(x)=log, 9«

x-2"
3. f(0)=I30=% 4 )V 2T xt 2+ logs(cos ).

logaa(x+5)°

Il esapuanm

Haitznre D(f) — obaacTs ompegenenuns dyarmun (1—4):
1. f(x)=V8xT+22-8. 2. f(x)=log,, L1420,

2-x

149 _ x2
3. f(x)= ﬁf’?éi_ﬁ’ 4. f(x)=Vcos x +log, (- x*+3x—2).

IV @apuanm
Ha#awre D(f) — obnacte onpepenemna ¢yuxnnu (1—4):

L7(x)=V2%2+3x—2. 2 f(x)=log, X-1dx+45

8—x

3. f(x)= E_% . 4 f(x)=Vcosx+log, (- x*—3x—2).
C-3 O6nactb maMmeHoHMA PYHKUNM

I sapuanm

Hatizure E(f) — obxacts uaMeHeErua pyrxnuu (1—4):

1. f(x)=Vx? +4x +8. 2. f(x)=V9-x2, x¢[-1; V5].
1

3. f(x)=8sinx+4 . 4, =x?-4x+6+ —>—,
f(x)=8sinx+4cosx flx)=x?-4x+ P Py

II sapuanm

Hadizure E (f) — obaacts maMeHenma byuxnua (1—4):

L f(x)=Vx2-2x+10. 2. f(x)=V16—22, xc[-2; VT].

1
22+6x4+10
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I sapuanm

Hasiznre E(f) — ofnacTs MsMenesns dbypxuum (1—4):
L f(x)~V2218x+20. 2 f(x)=—>—, xe[-1; VI1].
V36 - £*

3. f(x)=9sinx—12cosx. 4 F(x)=x?-8Bx+16+——2
f(x)=9s8inx cosx f(x)=x X +x2—8x+17

IV eapuanm

Haiizute E(f) — o6aacts nasMenenun dynrnum (1—4):
L f(x)=Vx2_8x+25. 2. f(x)=—0—, xe[-2; V211.
V25 - x2?

3. f(x)=12s5inx+9cosx,

— x? 1
4. f(x)=x*+12x43b6+ 21125136 "
C-4 YeTHnie W HOUOTHBIE PYHKUNU

I sapuanm

1. Hokamure, uTo GyskoHa f(x)=3x*+6x%-7 geTHAN,
2. Noxamure, uTo pyakousa f(x)=0x"+7x® neuernas.
3. HecneayliTe Ha YETHOCT:L DYHRKIHIO!

a) f{x)=8x%—5x*-9; 6) f{x)=sinx + x?°%;

B) f8)= gie St

Goaherzny’ D= tiie

4, Toxaskure, 9o PyeErnua y=(3x]-3x)(x|+x) apaaerca
H YeTHOH, H HeUeTHOH.

II éapuanm
1, Horaxure, 910 dyrxnna f(x)=4x*-5x%+6 uernaq.
2. Hokamure, uro PyHknms f(x)=>5x"—-6x mevernas,
3. UccneayiiTe Ha 9eTHOCTE DyHKIMIO:

a) f(x)=B8x"+10x%—x; 6) f(x)=cosx +x2°08;

23 : - 1
B) {0 =Gy’ P I iiet it

4. Horasxure, aro GyHruuS y=(2x[+2x)(lx|—-x) apaserca
4 JerTHOH#, ¥ HeUeTHOI.

112



Il sapuanm
ﬁonamwre, uyro dyaxona f(x)=5x%+4x*—3 vernasn.
2. Moxaxure, uro byaxona f(x)=4x"+5x" HegerHasn.
8. HecmeayiiTe HA YeTHOCTH PYHEIE:

a) f(x)=18x*-3x*-11; 6) f{x)= sin4x+4x2°°°;

13x . _ 1
B) f(x)=(x—23)(x-|-23)’ ) f)= 100 T x+200°

4, Toraxure, uro pyaroua y=(V4x? - 2x)(|x|+x) asaderca
M YeTHOIH, H HedYeTHOI.

IV sapuanm
1. Jokamxure, aro dyskoua f(x)=6x5—3x*+1 yeThnas.
2. Horaxure, uro Pyrrmua f(x)=3x?—5x° neuernad.
8. HeenenyiiTe Ha deTHOCTL QPYHKIUIO:

a) fx)=Tx"+4x%+x; 6) f(x)=cos 5x -+ §x32008,

12x . 1
B) f(x)= (x—24)(x+24)° r) flx)= +100 x—-200"

4. Moxamxmure, uro PyERnus y=(V9x? + 3x)((x|—-x) aBaserca
B 9eTHOH, K HeueTHOMH,

3apauM ¢ napameTpom.
C-5* Mcnonb3oBaHMe 4eTHOCTH DYHKLNM

I sapuanm

Haitzure Bce snHauenus mapamMeTpa g, IpH KaxJ0OM M3 KOTO-
pux ypasuenue (1—d4):

1. x*—ax?*+12a—3a%2=0 umMeeT POBHO TPH KOPHA.
9 Gx—2  ar+2 1

x+3a x—-3a 38
3. x2-(4a+2)|x]+8a?+6a=0 uMeeT POBHO YETHIpE KODHA.

uMeeT eIMHCTRBeHHEH KOpeHE.

4. 3-91*1-(1-94a)-3/*I~3a=0 uMeeT POBHO ABA KODHA.

II sapuanm

Haiizmre Bce sHaUeHHS MapaMeTpa @, NPH KAaMJAOM H3 KOTO-
PrIX ypaBHeHMe (1-—4):

1. x*-2gx%+6a-3a2=0 mMeeT POBHO TPM KODHA.
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2 ax-—-3 , ax+38
‘x+2a x-2a

8. x2—(Ba+1)|x]+4a®—4a =0 uMeeT POBRO 4eThIPe KOPHS,
4. 2.4¥!— (1 -8a)- 2/*|-4a =0 mMeer POBEO jJBA KODHSA,

% HMeeT eJHHCTBeHHHI KOpPEHb.

IIl eapuanm

Hailigre Bce sHaYeHHA HapaMeTpa &, OPH KAMAOM H3 KOTO-
pHIX ypaeEHeHHe (1—4):
1. x*—bBax?+10a-2a%=0 nMeeT POBHO TPH KOPHA.
x—4a  x+4da _ "
2. 2 + axt2 = 2 MMeeT eZUHCTBEHHEIH KODEHB.
3. x*—(a+1)|x]-2a?—a=0 umeer POBHO YeTHIPEe KOPHS.

4. 2.4*1—-(1+8a)-2*1+4a=0 umMeeT PpOBHO ZBA KOPHA.

IV eapuanm

Haiigure Bce sHadeHNA NapaMeTpa d, OPH KaXXAOM H3 KOTO-
PEIX ypaeueHEme (1—4):
1. x*-6ax?+12a-2a%=0 uMeeT POBHO TPH KODHA.
2. x—6a + x+6a =3 nMeeT eANMHCTREHHBH KOPeHb.
ax—2  ax4-2
3. x2~(2a+1)jx|-3a*—-a=0 uMeeT POBHO UETHIPE KOPHA.

4. 3-91*1—{14+9a)- 3"+ 3a=0 nMeeT POBHO ABa KODHA.

MpomexXyTk# MOHOTOHHOCTH (YHKUMM.
C-6 MpomexyTky 3HAKONOCTOAHCTBG YHKLMM

I gapuanm

1. OnpepennTe Mo rpaduKy QYHEKOHA ¥ =f(x) ee OPOMEKYTKA:
4) MOHOTOHHOCTH; 0) 3HAKOOOCTOZHCTBA (pHe. 56).

2. Doxamure, uTo GYHRIIMA:
a) f(x)=—x2+8x yGuiBaeT Ha mpoMexyTKe X =[4; + c0);
0) g(x)= x—'__—2—3- +4 BospacraeT Ha TpoMexyTRe X =(3; +co).

3. OnpefennTe NPpOMEXYTKH 3HAKONMOCTOAHCTRBA DYHKIMM:
a) f(x)= % +1;

_ (z-4)(x+3)
8) )= o)t ) "
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[ 1) [ |1 noillg
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' { .
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i i I 1 i I ] f | I -
Puc. 56 Puc. 57

II sapuanm

1. OopegennTe mo rpadury GyHEOUH ¥ =F(X) ee TPOMEKYTKH;
a) MoHOTOHHOCTH; 6) 3HAKOmOCTOAHCTEA (puc., 57).

2. Norkaxure, uT0 GYHKIIHUM:
a) f(x)=x%—10x BospacTaeT Ha mpoMexyTire X =[5; +o0);

6) g(x)= -x—§§ +1 yOriBaeT Ha nDpoMeXyTKe X =(2; + oo).

3. Onpegennre OPOMEKYTKH SHAKOOOCTOHHCTBA (QDYHKIHH:

_x 4, _x~1)(x+2)
8) f@=5-L 6 ™= gra

Il sapuanm

1. Onpepennre o rpadury dyHKnUH y=7(X) ee TPOMEKYTKH:
a) MoHOTORHOCTH, ) 3HAKOmocTOosECTBA (pHE. 58).

2. Horaxmre, 910 DyHKINA:
a) f(x)=x%-2x y6mBaer Ha npomexyTre X =(—o0; 1];
6) g(x)=Vx—9 BoapacraeT

Ha npoMeskyTie X =[9; +o0). [ ] HBRLYN i
3. OnpegenuTe TPOMEKYTKM 1 L 13 \ . I
3HAKOTMOCTOAHCTBA (QPYHK- NV I\Ng=f)
OB N A \ i
— g —_ 2. i | L 1 2
a) f(x)=—-3; "4 0] [2 Ni | o
6) f(x)=E+x1(x-5) N ST S [ \ |
(x+2) i -
7 1
Puc. 58
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IV sapuanm TR R N/ O Y O
1. Onpezenvre 1Mo rpaduKy jr | lL ' -F
byaxopu y=F(x) ee upo- e L gl 1 y=f(x) ~
MEKYTHHI: AN -
a) MOHOTOHHOCTH; Y - --—74” — _ . .
0) 3HAKOIIOCTOAHCTRA f }
(puc. 59). =6 ‘3// o] "
2. Doxaxure, 4To GyEKOAA: | N :
a) f(x)=—x%+4x  poa- | | | o
pacTaeT HA HOPOMEKYTHKe
X =(-o00; 2]; Puc. 59

6) 2(x)=V16 - x y6rbaer na mpoMeskyTre X =(-c0; 16),
3. OnpesennTe TPOMEKYTKH IHAKOMOCTOAHCTES QYHKIIWMN:
8) fx)=22-4; 6 ()= EEDED),
x (x-8)
C-7 Nocrpoenne rpadpuxos pynkumii

I eapuanm

IlocrpoiiTe rpatdpmr bymxmmn (1—2):

1.a) y=2%+3; 6) y=-2%*%
B) y=V-x-2; r) y=V-x-2.
2, a) y=s8in2x; 6) y=38sin2x;

B) y=V25-x2%; ) y=V24-x%2-2x.

II eapuanm

HoerpoiTe rpabnr byaroun (1—2):

1.a) y=3%+2 6) y=—3**%
B) y=V-x+3; r) y=V—x+38.
2, a) y=sin3x; 6) y=2gin3x;

B) y=V16—x2; ry y=V7-x?+6x,

III sapuanm

Hocrpoiite rpadur pyrenupn {1—2):
1.a) y=Vx-3; 6) y=—VYx-3;
B) y=log,(—x)+1; r) y=log,(-x+1).
2. a) y=cos?x-sin’x; 6) y=2cos?x—2sin’x;
8) y=V9—x%; r) y=V—-x2-6x-8.
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IV eapuanm
IIocrpoiire rpadbux Gyarnuu (1--2):
1.a) y=Vx+2;

B) y=logy(—x)—2;
2.a) y=2ginxcosx;

B) y=Vi~=%

6) y=—-VYx+2;
r) y=logs(—x—2).
0) y==6sinxcosx;

r) y=V—-x?—4x-2.

C-8* Tpaduku PyHKUMHA, COROpPXALMX MOAYNN

I eapuanm

TiocrpoiiTe rpadpux byurpun (1—2):

1. a) y=|7 6)y=1—|g—3+2;
_ xlx xlx?-4f, 3x2-9.
2.a) y= e 6) y= (- 9)’

II sapuanm

Hocrpoiite rpadux dyrroau (1—2):
=L -

_ xix?-9], 21x2-4|,
2.8) y="5 9 O v= s’

IIl eapuanm

IocrpotiTe rpadur dyHROHH (1—2)

4 . .
La)y_—‘———x_4+1‘, 6) y= i|4 +1;
4xix?i—4| 3(x2-9
2.8) y= _’E*_;T#., 6) ==_:-’9'=__2|).

IV eapuanm

ITocrpoiire rpadux dysrnmuu (1—2);

3 . -8 _a

L a) y=i'x—'_"3‘+3’, 0 y=153 1%
3. _ xlx®-9, 6jx2—4],
DVYI=He -’ OV raay

=2
B) y—| %3 +2|.

x2(2%~2)

B) y= |2x_2| *

E) y=|ﬁ33+3’.

x2(3*-3)

B} y= 3 _3]

B) y=l Tr—4 +1}.

(-3
g 1]
3

B) y=

3‘-

|3
B) y_‘lxl—3 +3|.

“(r-3)
3)

2"—5
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3apaum ¢ NapameTpom.
C-9* Ucnonb3oranue rpadpukos GyHKUWN

I eapuanm

Haiiamre BCe 3HAYCHHI ODapaMeTpa b, NpH KamxAoM H3 KOTO-

peIX ypasHedne (1—3):

1 x%—4x%—x
x|

2. x2+8x—|x2+x—-2|=b uMeeT POBHO ABA KODHI.

3. V4—(x-b)*=8+b uMeer eaMHCTBeHHEIH KOpeHb.

=) KMeeT POBHO TPH HOPHI.

Il sapuanm

Haiiznre Bce SHaYeHNA napaMerpa b, OpE KamAOM H3 KOTO-
peIx ypasrerue (1—3):

1 »P+4xi+x
) x|

2. x2-3x—|x?—x—2|=b uMeer pOBHO XBa KOpES.
3. V16 —-(x+b)y =2+ b uMeer eAHHECTBEHHEH KOpeHSb.

=b uMeerT PORHO TPH# KOPHA,

IIT aapuanm

HaiiguTe Bce SHAYEENA ONapaMeTpa b, IpH KAKIOM H3 KOTO-

peIx ypapHerHne (1—3):

1 23+ 6x2 4+ 8x
) x|

2. x2—2x—|x%2—4x+3|=b mMeeT POBHO TPH HKOpHA.
3.v25—(x—-b)? =4 -b uMeeT eAUECTBEHHHIH KODEeHB.

=} uMeeT POBHO ABA KOPHSH.

IV eapuanm

Haifizure BCe gRAYCHRA mapaMerpa b, IPHE KaKAOM HE KOTO-
pHiX ypaBHeHHe (1—3):

3 2
1. % =b uMeeT pOBHO ABA KOPHA.

2. x24+2x-|x?+ 4x+ 3|=>b WMeeT DOBHO TPH KOpHI.

—_——

8. v36 —(x4+b)*=5—-b nmeeT eAUHCTBEHHEBIH KOpEHb.
C-10 Mpeaen pyHkuun

I aapuanm

Borancanre npegen (1-—4):
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1.a) l1mﬂg' 6) 11m(5—7); B} lim dx— 4x-10

x—o0 -mo 8+ x

2_
0" 11x+28 . gy Bu-11x422,

2.2) lim 12 #2681 Bx—11 °

B) l % 5:::"*"—|-_87::c'c
3. a) llm"":2 11 6) £1£I§§:%, B) iﬂ%
4.0) im S0, 6) lim AR

. ] , 1y
5) im(1+3x)*; ) hm(1-5-)"

II sapuanm

Briunennre apenen (1—4):

L) im % 6 im(4-25)  w nm B
=
B) 11 im ?;c‘—f; .
T om0l
CoummEE o
s lim(1+5-)5 ) Li_lg(l—Zx)%

III gapuanm

Buugcaure npenen (1—4):
=101, g lim(2+ 740 ); 5) lim 4%+11

ime  x xec0 112 x=c 5421

2. a) 11 im Ilséxxz 1721:1-2 : 6) li im 4:x8+ 142;:+1179
B)xl_%oﬁ.

B Im I 6 im SR s lm EZECL
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4.2) 11!]1M, 6) lim -t&8% .

x—0 14x z—0 8in 16x ’

s ?_ s 1
B) lim(1+55)%; 1) Jlﬂg(l 3x) X

IV eapuanm
Briupcaure npegesn (1—4):

98 470 6x-17
1.a) lim —
a) lim 3 6) alclﬂ},( o ) 8) lim 8217 o1
2. a) limEx—_gx—"'H; 6) lim 5*.-18x+233
*—vea 18x2—3x— 17 X400 4x2+15x_21
5x% 4242
lim ———=—,
B) U S oxt s 7x
im %= . x?-Tx+6 . x®_4x—12
3.a) lim £-9; 6) lim X-—1%+86 . .
== ) e’ PN i
4. a) lim Si015x, sin9x
a) Lim = o 6) lim os
- 1y .
B hm(l -—); lim (1 - x_
) x—co + 4x I') ‘_:E%( 3x)
c-n O6patHbie PyHKuMHM

I sapuanm

Hailignre dyHROHID y=g(x), 06pPATHYI® K AaHHOM PyHKIHH
y=Ff(x) (1—3):

1.a) f(x)=3x+86, xc[~4; 0);

6) f(x)= ——3 x€{~1; +00).
2.a) f(x)—(x 3)2—1-1, x€{8; +00);

6) f(x)=3+Vx+2, x€[-2; +0).
3.a) f(x)=38*"1%; 6) f(x)=log,(x+3).
II sapuanm

Haiinure dyaromo y=g{x), obparayw K JaHgroil tbyﬁrmnn
y={(x) (1—3):

1.a) f(x)=2x+4, x€[-4; 0];
6) f(x):;%+1, x€(3; +00).
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2.8) f(x)=(x—1)*+2, x€[1; +oco);
6) f(x)=2+Vx+1, xe[-1; +oo).
3.a) f(x)=2""% 6) f(x)=logs(x+2).

III eapuanm

Hafigure dyarouio y=g{x), o6parayIi0 K AaEHOH QyHKIURA
y=r(x) (1—3)

1.a) f(x)=3x-86, xc[0; 3]; 6) f(x)=ﬁ+3, x€(2; + o),

2. 8) f(x)=(x+2)*-1, xe[-2; +oo);
6) f(x)=1+Vx-4, xc[4; +).
3.a) f(x)=3"% 6) f(x)=log.(x+1).

IV eapuanm

Hatianre dyHRIUD y=g(x), o0parayw K maEHOH QyHRONR
y=7(x) 1—3):

1.a) f(x)=2x-4, x€[0; 4]; 6) f(x)=%+3—2, x€{—38; +00).

2.a) f(x)=(x+1)*-2, x€[-1; +o0);
6) f(x)=1+Vx-38, x€[3; +o0).
3.a) f(x)=4""% 8) f(x)=logs(x+1).

C-12 MpouzropHuie 3nemeHTapHLIX GYHKUNH

I eapuanm

1. TTonpsyack onpepenceHUeM, HAHJIHTe IPOM3IBOAAYIC DHYHK-
nun f(x)=4x-5.

. Haiiaure: a) f'(x); 6) f'(—1), ecnu f(x)=x-3x2+5Hx+3.
. Hafiaure: a) f'(x); 6) f'(0), ecan f(x)=e*-cosx.

. Hatigmre: a) f'(x); 6) f'(4), ecum f(x)= fj—;f

. Hafigure: a) £ (x); 6) £ (16), ecan f(x)=4\f.1—c.

Mt o W N

II sapuanm

1. IToapsysach onpefeleHAeM, HAHAATEe TPORIBOZEYIO QyHK-
ouu f(x)=5x-9.

2. Hatiaute: a) f'(x); 6) f'(—1), ecam f(x)=x3+2x%2-5x+1.
3. Hastpure: a) f'(x); 6) £ (0), ecan f(x)=¢*-sinx.
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4, Hatigure: a) f'(x); 6) 7' (0), eciim f(x)= f:fl .

5. Haitnure: a) £ (x); 6) 1/ (64), ecnm f(x)=~Vx.

IIl eapuanm

1. lloaezydacek onpegeneHneM, HalifHTe HPOHUIBOZHYI0 DYHR-
nuu f(x)=x+4x-6,

2. Hasigure: a) f'(x): 6) £ (2), ecau f(x)=2x*—x2+4x~-2,

3. Haitpmre: a) f'(x): 6) £/ (1), eciu f(x)=2%-log,x.

4. Haltnure: a) f'(x); 6) £ (9), ecau f(x)=%.

5. Haftamre: a) f'(x); 6) f'(7), ecan f(x)=§/§.

IV sapuanm

1. Honrayace onpeneneHneM, HalgATe HPOHSBOAHYIC (ByHK-
mue f(x)=x*—6x+4.

2. Haitzure: a) f'(2); 6) f'(—2), ecim f(x)=2x%+x%—-3x+3.
3. Haiigmre: a) f'(x); 6) (1), ecam f(x)=3%.-log,x.

4. Ha#izure: a) f'{x); 6) {'(3), ecam f(x)= i::i

5. Hatigure: a) f'(x); 6) 7 (5), ecin f(x)=w\/.?.

C-13 MponseogHas cnOXHON PYHKUUMN
I eapuanm

Haiianre npoussonauyio byaxknmn (1—4);
10 y = (3x - 8)100
2.a) y=sin(2x-1); 6) y=cos(3x+4);

B) y=tg(dx—2); r) y=ctg(bx+5).
B) y=log;(9x+4); r) y=In(2x-5).
4. y=%.

II sapuanm

Hafinure npouspogayw byarnmm (1—4):

1. y=(4x-11)",

2.a) y=sin(8x+2); 6) y=cos(2x-3);
B) y=tg(bx+6); r) y=cig(dx-3).
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3. a) y=e-lx~—5; 6) y=35x+2;
B) y=log;(Bx—3); r) y=In(3x-+4).

4.y=7\/;.

Il eapuanm

Hafigure npouseoguayw byernnn (1—4):

1. y=(bx+14)'2,

2.a) y=sin{4x—-3); 6) y=cos(5x+6);
B) y=1tg(8x~5); r) y=ctg(2x+8).

3.a) y=eb+8; 0) y=6%-3;
B) y=loge(Tx+2); r) y=In(4x-3).
4. yms\/ﬁ.

IV sapuanm

Hat#iznre npomasogay GyaRRmmm (1—4):

1. y=(6x+ 17).

2.a) y=sin(5x+4); 0) y=cos{dx-5);
B) Y =1tg(2x + 6); r) y=ctg(8x—4).

3.a) y=esx—7; 6) y=73x+4;
B) y=log,(6x—~1); r) y=In(5x+2).
4. y=§/§.

MpounaBoaHan cNoXHOW PYyHKUUMN
C-14* {(npopomxenne)

I eapuanm
1. Hasigpre f'(1), ecom f(x)=V—-x2+6x+11.
2. Haiigare f'(0), ecan f(x)=(5-x)-V4+2x,

3. Hasigure f'(5), ecam f(x)=~ f.;g !

II sapuanm

1. Haitaure f(3), ecan f(x)=V—x%+4x-2.
2. Haiigure f'(1), ecan f(x)=(3—2x) - V5—x.
3. Haiigure f'(5), ecau f(x)zm.

x-3
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111 eapuanm

1. Haiiaure £(0), ecam f(x)=V—-5x2+10x+4.
2. Hasizure f'(3), ecan f(x)=(4—-x2).-Vx2-5.
3. Hattamre f'(0), ecmm f(x)= Y +6x+4

x2-8x+1

IV sapuanm

1, Haitaure f'(2), ecan f(x)=\/m.
2. Haiigure f'(1), ecam f(x)=(1+x2)-V5— 2.
Va¥i—4x+9

224+ 5x+1 "

3. Hafinure ['(0), ecnu f(x)=

Maxcumym M MUHUMYM PyHKUMUK
C-15 HO OTpe3Ke

I eapuanm

1. Tama dyurnus f(x)=x3—-9x2-21x—7. Haiiaure:
a) kKpUTHUYecKue Toury Gyaxmmu f(x) Ha orpeske [—2; 3];
0) manfoapee A HauMeHBINee 3HAYeHHA (QVERIEH f(x)
Ha oTrpeske [-2; 3]. .

2, Hana dyaxouaa f(x)=2x-3 Va2, Hadigure:
a) kpATAdecKkHe ToukH GyHKIUH f(x) BEa oTpeske [—1; 8];
6) HamGonbiliee M HapuMeHLINee sHadeHnA GyERIAM f(x)
na orpeske [—1; 8).

3. Hajigure Haubonkillee 1 HAMMEHbINee SHAYCHES (QPYHKIIAY
f(x)=x%+2x%42x - 10 Ba oTpeaxe [-1; 1].

4. Oana ¢pyuruna f(x)=x%—8x2+8x +a. Haligure sHaueHHE
mapaMeTpa 4, NpA KOTOpoM HauGOMbINee sHaueHWEe QYHK-
nmun f(x) Ha orpeske [~1; 2] pasuo 5.

Il eapuanm

1. Jama dyernua f(x)=x*+6x2—-15x—-22, Haiiaure:
a) KpHTHYecKHe TOMKE yHKIRH f(x) Ha oTpeske [—2; 2];
0) mambonbillee ¥ HaHMeHRHIee SHaYeHHA GYHRIHUH [(x)
"a orpeske [—-2; 2]. .

2. Hana dyrnua f(x)=2x+3 \/F. Haitaure;

a) KpATHdeckrue ToukHu $ynrnun f(x) Ha orpeske [-8; 1];
6) mauGonbinee W HaHMeEbllce 3HAYeHHA (yHKDHH [(x)
Ha orpeske [—8; 1].
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3. Haiinnre HauboNbiilee u HAMMeHbINEe SHAYCHHA PYHKIHH
f(x)=x°+2x*+3x-11 BHa orpesre [-1; 1].

4, Nana ¢yaxnus f(x)=x%+3x2+8x+a. Hailtarre sHavenne
napamMeTpa 4, OIPHU KOTOPOM HAMMEHBNICe 3HAYCHHE PYHK-
man f(x) Ha orpesxe [—2; 1] parno 6.

Il eapuanm

1. Jama pyaroua f(x)=x%+9x%+15x—5. Hadtaure:
a) KpuTHYecKHe TOUKH Gyuromu f(x) #a orpeske [-2; 3];
0) manfBoabmiee W HAMMeHLINESE 3HaUeHHA (PyHROUH f(x)
Ha orpeske [—2; 3].

2. Hena ¢yasnus f(x)=2x-6 W. Hairaure:

A) KpUTHYIeCKHe TOYKH QyHRINH [(x) Ha orpeske [—1; 8];
0) maubonbiDee M HAHMeHbINee sHaYeHUA OyBROuA f(x)
Ha otpeske [—1; 8].

3. Halianre HauGoJbIlee B HAXMEeHBNICE 3HAYCHNA (QYHRIHR
f(x)=x+3x34+3x—12 =a orpesre [—1; 1].

4, Dana dyuxnua f(x)=x2—6x2+9x+a. Hakigure sHauenue
napaMeTpa ¢, IPH KOTOPOM HaUMeHBIEe 3HAUYEHHE (PYHK-
omuu f(x) Ha orpeske [—1; 3] papHo 7,

IV sapuanm

1. Jama dyurmma f(x)=x2+12x2+21x-10. Hasigure:
a) KpATHYecKue ToIKA dyrrnun f({x) Ha orpeske [-2; 1);
6) HauboJibmiee W HAWMEHBINIee 3HAYEHHA (GYHRUHH f(x)
Ha oTpeske [-2; 1].

2. Haua bysxoua f(x)=x-3 W. Hailtxmre:

a) xpuTHdecKHe Touk¥ byHKIHA f(x) Ha oTpeske [—8; 1];
6) manbGoiabmiee M HauMerbrmee sHaveHNs GyREROERA f(x)
Ha orpeske [—8; 11.

3. HalignTe Hanbonpmee H HauMeHEBIIee SHA9EHUA QYHRIHH
f(x)=x°+4x*+3x— 18 Ha orpesre [-1; 1].

4, Nana dyaxoua f(x)=x*+46x2-15x+a. Haliaure saave-
HHEe IapaMeTpa ¢, IPpH KOTOPOM HAHMEHBINCE 3IHAYECHHES
dbyurmuu f(x) Ba oTpeske [—2; 2] pasHo 8.

C-16 YpasseHne KacarenbHOM K rpadpuky

SyHKuMM
I sapuanm

1. HanumuTe ypaBHeHHe KACATENLHON K rpaduMry dyHKNMM
y=71(x) B Troure rpadmra ¢ abecmuccoii x,, ecam:

a) f(x)=x2-6x+5, x,=2;
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6) f(x)=Inx, x,=e;
B) f(x)=38%, x,=1.

2. Jana dpyuxmns f(x)=x3+3x?~2x— 2. Hanummure ypaBHe-
HHAe KacaTensHoM X rpabdury dyHromm y=f(x), mapan-
JenpEoil npaMmol y=-2x+1.

3. Dana dyrrnuma f(x)=x?-2x-1. Hanumware ypaBHeHue
KacaTenpHOM K rpadury GyERouu y=F(x), npoxoxamei
gepes Touky A(0; —5).

4. Nage oysroun f(x)=-x%*+2x-8 1 g(x)=2*+2. Hann-
IIKTe ypaBHeHHe ollneil xacarenbHON K rpaduxam byHK-
ot y=1(x) 1 y=g(x).

Il sapuanm

1. HammrminTe ypaBHEHEHE KACATENLHON K rpadury GyHKINR
y=f(x) B Touxe rpadbuxa c abcouccolr x,, ecam:

a) f(x)=x2+6x—-T, x4=—2; 0) f(x)=logzx, x,=1;
B) f(x)=¢e%, x,=2.

2. Nana ¢pyskoua f(x)=x°-3x2-8x+ 5. Hannmure ypapue-
HHe KacaTedbHoli k¥ rpadury odyHruuu y=fF(x), mapan-
JenbEoll mpamMoll y=-3x+4,

3. Hana dyaxmua f(x)=x2+2x-2. Hanummre ypaBHCHHEE
racaTelbHON K rpadbury GvEHRIHH y=[(x), mpoxoadiiei
yepes TourRy A4(0; —6)

4. Kaasl pyaroua f(x)=x+2x+4 n g(x)=-x2-1. Hann-
mETe ypapHeHHe of0mel kKacarespHOH K rpadpuxam GyHK-
umi y=f(x) @ y=g(x).

III sapuanm

1. Hammmmure ypaBHeHHE KacaTeabHOE X rpadury dyvHKnEA
y=Ff(x) B Toure rpadmua ¢ abenmccoil x,, ecam:
a) f(x)=8x2+6x+ 7T, x=—2; 6) f(x)=lgx, x,=10;
B) f(x)=2%, x4=1.

2. Nana pyarnua f(x)=x%+6x%+ Tx—2, Hanumure yparHe-

HHe EKacaTensHoOM K rpadmury dyaruuu y=7f(x), unapasu-
JeNbHOW npamoil y=—2x+17.

3. Tana dyuroua f(x)=x%+4x+2. Hannmure ypaBHeHHKe
Kacarenpuofi ¥ rpaduny Gyurmmm y=f(x), mpoxoadmeii
yepes Touky A(-1; —-5H)

4. Tagm ¢yaroum f(x)=—-x?+6x-11 a1 g(x)=x2-4x+86.
HanumuTe ypaBHeEHe o0miell kacaTenbHo#f K rpadHuraM
bynrouit y=7(x) u y=g(x).
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1V eapuanm

1. Hanpumnre ypaBaenHe kacaTensHo#l K rpadury byuxnun
y=Ff(x) B Toure rpadura ¢ abcuuccoit x,, ecnau:

a) f(x)=3x2-6x+85, x;=2; 6) f(x)=log,x, x,=4;
B) f(x)=10% x,=0,
2. Dana pyuaruua f(x)=x%-6x%+6x - 3. Hannmure yparHe-

HHe KBCaTeabBO# K rpadmry byHruum y=7(x), Rapai-
JeJIBHON NpaMol y=-—3x+11.

3. Daua byuroma f(x)=x*-4x+3. Hanmmmre ypapHCeHZE
xacareabBol K rpabury dyHxomm y={(x), opoxogsimmei
yepes Toury A(l; —4).

4, Dansl dyurumuy f(x)=—x2-2x-3 u g(x)=x%+4x+6, Ha-
HEImMARTe ypasHeHWe of0neil xKacarenkHo# K rpaduxaMm
byaxnmit y=[(x) n y=g(x).

C-17 NpubnMXeHHbIe BLIMHCIIOHMKS

I sapuanm

1. Buuzcnure npubamixedHoe sHaveHHe f(x,+ Ax) dyHRDUR
Ff(x), ecau:

a) f(x)=x% x,=2, Ax=0,01;

6) f(x)=Vx, x,=25, Ax=-0,04.
2. Buuucnure npubimxenno: a) ¥9,06; 6) a{/7,94.
8. BuuscanTe npubrmKeHAo sin 32°,

Il sapuaum

1. BrryncauTe npubammxenHoe saagenme f(x,+Ax) byuxnun
f(x), ecau:

a) f(x)=x*% x,=2, Ax=0,01;

6) f(x)=\x, x,=386, Ax=-0,08.
2. BorapcauTe TpubaIKenHo: a) V8,94; 6) V8,06.
8. BeraucanTe npubiankesHo cos 58°,

III eapuanm

1. BarumcanTte npubammeHnoe sHadenue f(x,+Ax) dynrnun
f(x), ecan:

a) f(x)=x% x,=2, Ax=0,01;
6) F(x)=Vx, x,=49, Ax=-0,08.
8
2. Beruucaure mpHGIHKeHEo: a) V15,845 6) V27,09.
3. Bruuncaure opubanxeHHo sin 28°.
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IV gsapuanm

1. Baaucaure npulam:xenHoe sHadeHue [(x,+Ax) QYERLEHR
f(x), ecmu:

a) f(x)=x% x,=2, Ax=0,01;
6) f(x)=Vx, x;=64, Ax=—0,06.

2. BuamennTe npulinmenHo: a) V25,42; 6) E'\/26,91.
3. Buaucaure npubauiesHo cos62°,

Mccnepgosanne pyHKLMUA € NOMOLLLIO
C-18 NPOU3BORHOMN
I sapuanm
1. HcenenyfiTe Ha MOHOTOHHOCTL U JKCTPEeMYMB (HYHKIHIO:

8) f(®)=(x—1¥(x+2); 6) f(x)=4Vx—x;
B) f{x)=x2-181nx.

2. Haﬁ,u;m'e Hanﬁo.nbmee H HaNMeHbIIee 3HAUEHRd QYHKIIHHA
fx)=— e +1

3. HajignTe TOUKH mDeperufa H NPOMEXYTHH BHIOVEJIOCTH
(BoruyTOCTH) rpadura dbyaxman f(x)=x*-6x2+11x-12.

II eapuanm

1. AccneayiiTe Ha MOHOTOHHOCTE U SKCTPEeMYMH (GYHEEHIO!
a) f(x)=(x+1)?(x—2); 6) f(x)=x—-9\x;
B) f{x)=32Inx— x2.

2. Hai’mm-e rauboarllee M HaNMEeHbIIEe 3HaAYEHMA (PYHKIHH
f=—%

3. HaiignTe TOYKkHM mepermba ¥ NPCOMEXYTKH BHIDVKJOCTH
(BoruyToCcTH) rpadukra byaHrRmEM f{x)=x%+9x2-12x+11.

III eapuanm

1. HeenenyiiTe Ha MOHOTOHHOCTE K SKCTPEeMYME GYHKITHIO!

8) ()= (x -2 (x+1); 6) flay=27Vx-x;

B) f(x)= ————Glnx
2. Haltpure Hanﬁo.nbmee H HaHMeHbpInee 3HAYeHnA pyHKIHH
fx)=-52%
x4 4 '
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3. Hasinure ToYKE HOepernaba ¥ NOPOMEIXYTEH BEIIYKEJIOCTH
(BoruyTocTn) rpadura bysxmmE f(x)=x‘—6x%+19x-21,

IV eapuanm

1. HceneaviiTe Ha MOHOTOHHOCTL H 9KCTDEMYMEL byERIHIO:

8) f(x)=(x+2)*(x-1); 6) fx)=2-12Vx;

B) f(x)==5lnx——1‘%.

2. I-Iai't,n;n-re HanGoaLIIee A HAHMEHbIIee SHAYCHUA (PYHRIHU
x o~
f(x)= 2+9

8. Haiinpre Toukm meperuba B NPOMERYTKE BHIVEIOCTH
(rormyTocTH) rpaduxa GyHKmER f(x)=x*—24x%+21x-19.

Cc-19 3apaun HaO MAOKCUMYM U MHHMMYM

I eéapuanm

1. Yacao 84 mpelcTABETE B BHAC CYMMEL ABYX TOMOMKHTENE-
HEIX YHCeJ TAK, YTOOBI CYMMB KBAJADATOB CJAATACMEIX OBI-
Jia EAUMeHbLImei.

2. Uueno 27 mpelcTARPTEe B BHAE CYMMBI TpeX HOJOXKHTEJb-
HEIX YHCeJd TAK, YTOOH OTHOMIEHKE IEPBOTO WHEJA KO BTO-
pomy €m0 pasHO 1:2, a DpoMsBeZeHHe BCeX TPEX THCeN
OBLI0 HANGOJLIINUM,

3. IIpousrepenne Tpex NOCACKOBATEIBHKIX WISHOB eOMeTDH-
YeCKOf NpOTpeccHn ¢ OTPHIATENLHBIM 3HAMEHATEJIEM DAB-
Ho 27. Hafinure manboabmy; CYMMY 5THX Tpex WIEHOB
cpeH BCeX NporpeccHil, o6Iama0lInx YKASAHHRIMHE CBOMH-
CTBAMHA.

Il éapuanm

1. Yucso 68 ppefcTABETE B BHAE CYMMB! ZBVX TOJOMHTEIb-
HEIX 4YHCeJ TAK, YTOOB CYMMB KBAJDATOB CHATAEMBIX OBI-
Ja HAMMeHbINeid,

2. Yuacno 54 npeZcTapbTe B BHAE CYMME TPeX EOJAGKHTEIB-
HBIX 9HCEN TaK, dTOOEl OTHOINEHHE NePROTO YHCIA KO BTO-
pomy OBLIC paBHO 1:3, a mpoH3BeJleHHEe BCEX Tpex YHcel
6p1m0 HaubonkIIUM,

3. IIponsBeZenne Tpex MOCNeAOBATENBHEIX YNeHOR I'eOMeTPH-
YeCeKoH IpPOrpeccHH ¢ OTPHIATENLHBIM 3HAMEHATENEM pPaB-
o 64. Haligure Hauboambmyo cyMMy BTHX TpeX WNeHOB
CpenH BCeX Nporpeccuil, obMamaniiux VKasaHHEIMH CBOii-
CTBAMM,
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1II sapuanm

1. Uncno 56 mpeacraBpTe B BUZAE CYMMBI TPeX IIOJMOMHTENL-
HBEIX YHCEN TAK, YTOOH cyMMa KBAJApPATOB ECeX CIATAEMEIX
OpITA HaMMeHBIIEH, A4 OTHOIIEHEHEe MNEePEOro YHCAA KO
BTOpOMY Onijio pasEo 1:2.

2. Uncno 45 npeAcTaBbTe B BHAES CYMMEL TPEX DOJOMKUTENL-
HBIX UHCEN TAK, YTOOH OTHOIIEHHE HepEOro YHCJA KO BTO-
pomy ObIIo paBHO 3:2, a MpoHsBEeeHHE BCeX TPeX UYHCEN
6pL10 BEAaROOIBINHEM.

3. Hpouspenenaue TpexX IOCHeACBATEIBHEX YISHOB reOMETDH-
YecKOH IIPOrpeccHH ¢ OTPHIATENbHEIM 3EAMeHaATeeM DAB-
Ho 125. Hafizure HarOONBMYI CYMMY BTHX TPeX WISHOB
CpeZd BceX MpPOrpeccHil, 00AagaioliuXx YKa3aHBLIMK CBOM-
CTBAMH,

1V eapuanm

1. Yncao 52 mpeacraBhTe B BHAE CYMMEI TPEX HOJOMKHTENb-
HEIX YHCEN TaK, YTOOH CyMMA KEAAPATOR BCEX CHATACMEIX
Onlyia HamMMeHbIIeH, a OTHOIDEHHe MHEPBOT0 YHCAA KO
Bropomy Grino paBmo 1:3,

2. Yneno 42 npepcTapsTe B BUAS CYMMEI TPEX MOJOMKATENb-
HBIX YHCEJ Ta¥, 9P00b OTHOINEHHE HePBOTO YMCHa KO BTO-
poMy OBITO PABHO 3:4, 4 IIPOM3EE/EHHUe BCEX TPEX UHCen
6b110 BEANGOJIBITHM.

3. IIpomapeleHue TPEX HOCHEZOBATEIBHELIX ICHOB TeOMETPH-
YecKoH OPOTPEcCHY ¢ OTPHOATEABHHIM SHAMEHATEJIeM DaB-
HO 216. HaliguTe HAHGORBIOYIO CYMMY STHX TpexX WISHOB
CpeAM BCEX HPOTrpeccHH, o0aafiamwmux yKa3aHHBLIME CBOIi-
CTBAMH.

FeomerpuueckMe 3GAAAYM HOG MAKCMMYM
C-20* H MHHHMYM

I eapuanm

1. B opupamuge SABC pebpa SA u BC ob6pasyror yroa 30°,
SA=6, BC=8. Onpejeaure HARMEHBIIY IIOHIAAL CeUe-
HUA NMHPAMHUAH IJIOCKOCTHIO, MAPaJIelLHON NpaMuIM SA
u BC.

2. Jana npaMOYrolbHAs cHcTeMa koopjimEaT xOy. Kaxyio
HAUMEHbHYIO IUIOLIAAE MOMET UMETh IpaMOYIOJILHEIR Tpe-
YIOABHHEK, HA P’HIOTEHY3€ KOTOpPOTo JieKUT TodKa M (3; 3),
a KATeTHl Jexar Ha MpAMEX x=0 a y=27

3. Hatigure nanbonpmuit o6beM NpaBHMABHON TETHIPEXYIOAL
HO#l MpHUBMH, AUATOHANL KOTODOH paBHA 63 cm.
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II sapuanm

1. B oupamuze SABC pebpa SA m BC ob6pasyior yroa 45°,
SA=4, BC=8\/§. HaignTe HARMEHBLIIYIO DIOOIANDL Cede-
HEA DHPAMMAR ILIOCKOCTRIO, DapaiieibHOll SA m BC.

2, Mana nmpAMOyroAbHad cHcTemMa KoopgumHAT x0y. Kakyo
HANMEHBINYIO HA0INaAbh MOMKET MMETh IPAMOYIOJIbHEIH Tpe-
YTOJABHHEK, HA MIOOTEeHY2e KOTOPOro JexuT Touka M (4; 4),
a KATeTHl Je)KAT HA NpaMeIx x=0 n y=37

3. Hafizure mauboapmuilt o6beM DPABMIBHON YeTHIPEXYTONh-
HOM NPHAMBI, AUATOHAJIE KOTOPOH# DaBHA 8\/5 CcM.

III éapuanm

1. B nupamune SABC pebpa SA n BC o6pasyior yroa 60°,

SA=6, BC=8V3. Hafiaure HAMMEHLIIYIO IJIOMAAb cede-
HUA THPpAMHAB! HI0CKOCTHID, Hapanienbuoit SA u BC.

2. Hana mpamoyroabHas cHceTeMa KoopamEaT xQy. Kaxyo
HAAMEHBLIOYIO IUIOMEAAL MOMET HMETh NMPAMOYIOJLHEINE Tpe-
VTOJIBHHK, HAa I'MIOTEHY3e KOTOPOTO aexmT Touka M (2; 3),
8 KaTeTHl JIeXKAT HA NPAMBIX ¥=-1 u y=27

3. Haiiaure nanbonemuii o0'beM DUAUEADA, NHATOHANB OCe-
BOTO CeUYEHHA KOTOpPOr0 DaABHO 6\/5 CM.

IV eapuanm

1. B nupamuge SABC pebpa SA u BC obpasywor yrox 60°,
SA=4, BC=613. HaiiguTe BARMEHEIIVIQ ILIOIMALL cede-
HUA HHPEMEIB ILUIOCKOCTHIO, mapamiensHoi SA u BC.

2. Dana mpAMOYTOJbEAS CHCTeMa KoopiuHar x0y. HKaxywo
HAHMEHBLIOYIO IUIOMAAL MOMET MMeTE IPAMOYTOABHEIHA Tpe-
YrOABHYK, HA THIOTEHY3E KOTOPOrO JNeXAT Touka M (3; 4),
a4 KaTeTnl JeXaAT HA NPAMBIX x=-1 n y=37

3. Hatigure panfonpninii ofbeM DHIMHADA, KUATOHANBL OCE-
BOTO CeueHHs KOTODPOTO paBHA 83 cm.

3apaun Ha cmecH
C-21* (Ha MaKCMMYM M MHUHWUMYM)

I sapuanm

1. Hmemorcsa Tpr cunaBa. IlepBruiit cnae cogepxutr 30% mu-
Keas B 70% menu, sropo#t — 20% mean u 80% wMapran-
ma, Tperuit — 18% mHkKens, 25% meanm m 60% wmapram-
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ma. V3 HEX MOoAYYmiAE HOBsIH cmaas, comepsxamuit 40%
Mapradoa. Kaxoe manfonnmee B Kaxkoe HAHMEHbIIEe
IPONEHTHOE COAEPKAHAE MEZH MOXeT OHTHR B 5TOM
coaase?

2. B aBa cocyia HANATH PASJAMYHBIE PACTBOPEI COJNH, IIpH-
g9eM B NepBHIil cocya HaaxuTo 160 Kr, a Bo BTOpPOIT — 40 I,
IIpu #ucoapeErd EBOAR HNPONEHTHOE COAePKAHHUE COJH
B IIepBCM COCYAe VBEJHUYHACCE B P Das, a4 BO BETOPOM CO-
cyae — B ¢ pas. OuperesnTe Hambonbioee KOJAHIECTEO HC-
mapuBImeficA BOAE #M3 OGOHX COCYNOB BEMeCTe, €CJH H3-
BECTHO, 49TO pg=9.

II sapuaunm

1. MMetorca Tpu conaBa. Ileppurfi coaas cogepsxur 90% so-
dora m 10% nxarmuan, BrOopo#t — 30% cepebpa m 70%
IOJIaTHEEI, TpeTH — mo 40% cepebpa m naaruan n 20%
sonoTa. M3 HUX OONYyYHAHM HOBBIA CIJIAB, cOAepRarmi
20% nnaTuael. Kakoe HanGonpmee M KAKOEe HAMMEHBIIEE
NPONEHTHOE COAepiKaHHe cepefpa MoMeT OHTHL B HOBOM
ciiape?

2. B aBa coCyZA HAMATHI DA3AAYHEIE PACTBOPHI COJNH, IpPH-
yeM B mepBEIfi cocyn Haauto 200 xr, a Bo Bropoit — 50 xr.
Ilpr ncnapennn BOAL! NPONEHTHOE COACDKAHHE COJXH
B HOEePBOM COCYAe VBCAHYUNOCE B P pas, a BO BTOPOM
cocylle — B ¢ pas. Onpemenure HauGolblmee KONHUYECTBO
Henapupiieifcs BOAR M3 000UX COCYAOB BMECTe, €CAH HU3-
BeCTHO, uT0 pg=186,

IIl eapuanm

1. Umerorea Tpu coaasa. IlepBeiit cmuae cogepsxuat 30%
mMeau m 70% nmuuka, ropoit — 40% onora m 60% mean,
rperrit — 10% nupra, 20% onosa m 70% mepu. Uz rux
OOAVYMIN HOBHIE ciiaB, cogepskammi 50% mexu. Kaxoe
HambonbImee ¥ KaKoe HAMMEHbIIee NPOLEHTEOe COAepIKa-
HHe OJIOBA MOKeT OBEITE B 5TOM coaase?

2. B aBa cocyrma HaJUTHI PASAHUHEIE DAcTBOPHL COAH, MpPH-
YeM B nepBhiii cocyn Hanuro 64 Kr, a Bo Bropoii — 16 wr.
Ilpm ucmapeEr® EBOAE NPONEHTHOE COACPMAHHE COJH
B HEPBOM COCYAE YBEJHUHAOCE B P DAS, & BO BTOPOM CO-
cyge — B ¢ pag., Oupeaesiure HanOONbiee KOJUYESCTBO HC-
HapuBmeiica BoAbLl M3 obfOMX COCYAOE BMECTe, eciH Wg-
BeCTHO, UTO pg=9,

132



IV sapuanm

1. Amerorca Tpu conaBa. lleppmit cniaB cogepxur 10%
sonora, 40% cepebfpa u 50% mezu, BTOpOH — 20%
cepefpa ® 80% meawm, Tpermit — 20% soxmora, 30%
cepeGpa # 50% wmean. M3 HEAX mOoaydBIH HOBHIE CHJAE,
copgep:kammin 5% sonora. Kakoe mamboanmiee m Kakoe
HamMeHbIIee¢ OPOIEHTHOE cojepiaHme cepebpa MoMKeT
OBITE B HOBOM coaase?

2.B mBa cocyAa HAJMTEI PDASIMYHLIE PACTBODRL CONH, HIpH-
YyeM B NIepBHI cocyd HamuTo 81 Kr, a Bo BrOopoit — 36 xr.
Ilpu ucmapeHEHHM ROAH IHPOOEHTHOE COJepXAHMe COMH
B HePBOM COCYAe YBEJIHYHNAOCH B p pad, a BO BTOPOM CO-
cyne — B ¢ pas. OnpenesnTe HaubGonbilee KOIHYECTBO He-
napmsmeiica Boxe u3 o00HX COCYAOB BMECTE, €CIH M3~
BECTHO, 4TO pg=186.

HUccneposanmne GyHKUUN € NOMOLLLIO
C-22 NPOM3BOQHONA W NOocTpoeHue ee rpadmka

I sapuanm

Heenepyiite pyERIOEIO ¢ TOMOIOLK NMPONSBORHON H mocTpoii-

Te ee rpabur (1—3):
Lf@=1G+@-20 2 7()= ﬁ;’:.

2 -

II eapuanm

Hceneayitte GyHKIMIO ¢ IIOMOMIBI MPOHIBOTHON H HOCTpO-

Te ee rpadpur (1—3):
1. f(x)=%(x+2)3(x—2). 2. f(x)= 2.3

®+1’

2 _ 9.
3. f(a)= 22228,

III eapuanm

Hecneayitte dyHROAI0 ¢ TOMOIBI MPON3BOXHOME U mocTpoil-
Te ee rpadux (1—3):

1.f(x)=%(x+3)(x—3)2. 2. f(x)=2=8

x2—
x2+1

3. f(x)= i‘i’i;rh’-f-i‘-ﬁ-.
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IV eapuanm

Hceneayiire GYHEKUMIO ¢ TOMOIDBI0 OPOMSBOAHON B mOCTpOH-
Te ee rpadhur (1—3):

1. f(x)=l(x+3)2(x-3). 2. fx)==%

sg+1

3. f(x)= HLIE

C-23* Pewenue 3aaa4 ¢ NOMOWLIO NPONIBOAHON
I eapuanm

1. CpaBruTe wncaa 2,7° m e7,

2. OnpepenuTe NPOMEXYTOK ZHAYCHWH X, ANA KAMIOTO H3
KOTOPBIX BepHO PaBeHCTBO arcsin 2x 4+ arccos2x=—

3. Haltnure BCe 3Ha4YeHUA OADAMETDA &, OPH KAXKJIOM Hu3

KOTOPHIX ypaBHeHue Xx?—3x?-9x+a=0 umeeT poBHO TPH
KOpHA.

II sapuanm

1. Cpasaure wucxa 2,8° u e*8,
2, Onpepenure MPOMEMYTOK 3HAYCHHH X, AAS KamIOTo U3
n

- X x
KOTOPHIX BEPHO PABEHCTRO arcsin 5 +arccos 5 =7

3. HailinnTe Bce SHAYEHHA I8 J)ame'rpa a, IPK KaxIOM H3 KO-
TOPHX ypaBueRHe X°+4 3x*—-24x+a=0 mMeerT POBHO TpH
KOpHA.

111 sapuanm

1. CpaBnuTe uncaa n'% u (V8)".
2, OnpeaennTe NPOMEXKYTOK 3SHAYERRHA X, HZAA KaXJZOTO U3
KOTOPHIX BepHO papencTBo arclig 2x+ arcetg 2x=~’21.

3. HalizuTre Bce sHageHMA HapaMeTpa g, IIPDH KAXKIOM M3 KO-
TOPEIX ypaBHeHMe %3+ 3x2-9x+a=0 uMeeT eJUHCTBEH-
HEII{ KOpEHb.

IV sapuanm

1. CpaermTe umena 7'° u (V10)~.

2, OmpepenuTe NPOMEXKYTOK IHAYEHHA X, XN KayKIOTQ H3
KOTOPLIX BEPHO DABEHCTBO arctg-‘§+arcctg%= L

Eo
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3. Haltaure BCce 3HAUEHUS IAPAMETPA ¢, OPH KAMKAOM M3 KO-
TOpHIX ypapHeHMe x°—3x%—24x+a=0 umeer eIUMHCTEEH-
HBIH KOpPeHb.

fMlepsoo6pasnas.
C-24 HeonpenenenHuii MHTErpasn
I eapuanm

1. Hoxkammure, uro bynknua F(x) ects mepeoobpasHas mna
dyeroun f(x), ecamn:

a) F(x)=%—5Tx2+2x—13 u f(x)=x—Bx+2 (x€R);

6) F(x)= ::;+5x+sinx+2 u f(x)=—% +5+cosx (x=0).

2. HaiiguTe meppooSpasayio aua byaroun f(x):
a) f(x)=sinx+cos3x—2* (x€R);
3
6) f(x)=Vx—x*+ -}c— (x>0).

8. Haitpure Ty meppooOpasayr yasa dyaxnmun f(x), rpabur
KOTOPOI IPOXOXHT Uepes TOUKY A, eciawu:

a) f(x)=4x, A(2; 17);  6) f(x)=V2sinx, A(i—; 2).
4. Haiixnre:
a) SV2x—3dx; 6) Scos3xdx.

II eapuanm

1, HokaxuTe, uro dyERmua F(x) ecTs meproobpasHasd AIS
byvarmuu f(x), ecau:
5ax®

a) F(x)=%:-—T+4x+3 E f(x)=x*-5x2+4 (x<R);

6) F(x)= %+3x+coax— 11 f(x)=—;1§+3-sinx (x20).

2. HaiianTe neproofpasuyio aaa OyHKIER f(x):
a) f(x)=sinx—cos2x+3* (x€R);
i
6) f(@)=x" -Vx - < (x>0).

3. Haiigure Ty mepBoobpasEyio Aaa GOyHKOUH [(x), rpadux
KOoTopo#l IpoXOAHT Uepes TOURY A, ecnm:

a) f(x)=8x2, A(2; 33); 6) f(x)=VZcosx, A(%; 3).
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4. Haigure:
a) S V38x-2dx; 6) S cos 2x dx.

Il eapuanm

1. Hoxasxkute, uro GyHKIAS F(x) ecrh nepBooOpasHAA IJIHA
dbyrrnun f(x), ecam

a) F(x)=———~—-—7x 11 u f(x)=2x*-8x-T (x<R);
6) F(x)=%+3x-—coax+l4 " f(x)=—?+3+sinx (x#0).

2. Haiigure neproofpasuyio Aas GyERuum f(x):

a) f(x)=-sinx— + 5* (x¢£+7m, nez);

cos?x 2

8
6) f(@)=x‘-V8xz-2 (x>0).

3. Haiinure Ty mepsoobGpasByo ana byakmuu f(x), rpadux
KOTOPO# IPOXOAUT depes TOUKY A, eciamu:

a) f(x)=4x®, A(3; 80):  6) f(x)—sin3x, A(g; —1).

4. Haitpmre:
~8
a) S Vdx -5

IV sapuanm

dx; 6) S {cos3x+sin2x)dx.

1. Joxaxure, uro dyarous F(x) ecTs mepBoolOpasHEAS AIH
byaxnuu f(x), ecnnm:

2) F(x )——+4—xf-9x+15 ¥ f(x)=8x*+4x2—9 (x<R);

6) F(x)=?-5x—smx—10 H f(x)=-—;s-—5-cosx (x=0),

2. Haligure meproofpasuHynw ana byaxkmun f(x):

a) f(x)=cosx~ 12 —6* (x#=nn, ncZ);
sin° x

4
6) F(®)=V2x-x"+2 @x>0).

3. Haitgure Ty mepsoobGpasHyw ana dymErmum f(x), rpadur
KOTODPOH IIPOXOAUT dUepes TOUKY A, eCIan:

a) f(x)=5xt, A(3; 127);  6) F(x)=cos2x, A(4, 3).
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4, Haiigure:

-10
dx;
2 ) g

C-25*
I sapuanm
Haitigure (1—2):
3x
. dx;
1.2) S x2+4 ¥

2. a) S\/Q —x%dx;

II eapuanm

Haifigure (1—2):
2x

1. dx;

a) S:rt:2-1-5 *

2. 2) $V16—x2dx;

IIl sapuanm
Haitgure (1—2):

"
H

2.a) (V25— xTdx;

IV sapuanm

Haitgure (1—2):
1. X dx;
a) S 2x2+3 *

2. a) S V36 —x2dx;

0) S (cos2x —sin 3x)dx.

Haxoxpgenue HEONPOAeNnAOHHLIX

G)S\/;’j__dx,

6) SV1-162%dx;

3x
0 dx;
'Y

6) S V1—-9x2dx;

6 dx;
)Svmx

6) {V1-8622dx;

6)

dx;

\/x_+_
6) \VI—25x%dx;

MHTerpanoB € NOMOLULBRIO NMOACTAHOBKM

B) S sm® xcos x dx.

B) S tg3xdx.

B) S cos*xsin x dx.

B) S ctg2xdx.

B) Ssin‘xcoaxdx.

B) S tg2xdx.

B) Scos5xsinxdx.

E} S ctg3xdx.

feomeTpuyeckuii cMbICA ONpefesieHHOro

C-26

I eapuanm

HWHTarpana

Ilonpsysack reOMeTPHIECKHM CMBICIOM ONpeAEICHHOr) HHTE-
rpana, BelymEcanTe (1—2):
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4 Li] 7
1.a) {5dx; 6) S%dx, ) $(x+2)dx.
1 8 1

3
2.a) {VO—x%dx; ) S|2|x1-2|dx.
3 L}
3. IlonbayAChE TeOMETPHICCKEM CMBICJIOM OHpeJeeHHOT'C HH-
T
Terpaja, BEIYHCIHTE UpEOJIHIKEHHO S (—-x*+8x—T)dx.
1

II sapuanm

Ionrayack TeOMeTPHIECKHUM CMEBICJIOM OOPENEIEHHOTO HHTE-
rpana, eeruuennre (1—2):
1]

b
1.a) S4dx; 6) S—;idx; B) S(x+3)dx.
1 8 1

4 1]
2.a) {VI6—x2dx; 6) {|21x|-4|dx.
4 -2
3. Ilonkayach reoMeTpHYecKEM CMEBICJIOM OIpEeAeIeHHor0 HH-
5

Terpaia, BEIUACIATE OpHOIHIKeHHO S (-x2+4x+5)dx.
1

III gapuanm

Ionnsysace reoMeTpUUYeCKAM CMEICJIOM oUpefeleHHOT(O HHTe-
rpana, sruupcaure (1-—2):
1]

4
1.a) $3dx; 6) § 2 ax; 8) {(-x+5)dx.
2 ] 1
L1 ]
2.a) §V26-x2dx; 6) {|2|x-2|-4]dx.
-5 Lig
3. IJoneayack reoMeTpUYeCKHM cmucﬂoia onupefeleHAOTO UH-

Terpaja, BEITHCINTE TPUOIHKEHHO S (x2—4x+5)dx.
1)

IV eapuanm

IIonp3yach reOMeTPHYECKHM CMEBICJIOM OOpEjieJIeHHOIO HHTEe-
rpaja, BLEI9HCIHTE (1—2)

5
1.a) $24dx; S ) § 2 ax; 8) {(-x+6)dz.
2 8 1

68 &

2.8) {V36—x?dx; 6) {|2|x-2]-2|dx.
] a
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3. IfonpsyAck reoMeTPHMUECKAM CMEICIOM onIpeResIeHHOTO HH-
2

Terpana, BEITHCIHETE DDPHOIHINEHHO S (x*—2x+8)dx.
0

C-27 ®opmyna Huorona—Jleibunya

I sapuanm

1. Beiyucaure ¢ momomeio ¢dopmynest Hsorona—Jleitbauna
onpezejieHHEE MHTErpa:

5 n e
a) {(x*+x+1)dx;  6) {sinxdx;  B) Sif—'?‘—.
2 ] i

2. BeraacauTe maomansk QHrypel, OrpaHMYeHHON JIHHUAMN:
a) y=4+x* y=2-x, x=—1m x=1;
6) y=2%, y=1m x=2; B) y=9-x*u y=3-=x.

II sapuanm

1. Beruncaure ¢ moMomsl dopMynsl Hiorona—JletiGannoa
onpefeNneHHLKHA HHTErpan:

4 % e
a) S(x2~x+ 1)dx; 6) S cosxdx; B) S%
2 n 1
2

2. BoigucanaTte maomans GHTYPHI, OTPAHAYEHHOH JRHHAMA:
a) y=4-x%, y=x+5, x=-1u x=1;
6) y=x2% y=8u x=1; B) y=x*+1m y=T—x.

III eapuanm

1, Brgucaare ¢ nomompio (dopuyian Hewrora—Jleldfanna
OHpeAcIeHHRIH MHTerpa:

3 w 4
a) S(x2+x+3)dx; 0) Scosxdx; B) @.
21 0 i 2x

2. BuuncanuTe miIomazs GUrypsl, OTpAHXYEHEHON JIUHASMHAS
a) y=5-x*u y=x+3; 6) y=—x*~4x+5 u y=>5;
B) y=2x*—4x+2 m y=2-x.

IV eapuanm

1. Beiupcnure ¢ momombio dopmynasl Hrrorona— Jlefd6HuDa
onpefleieHHEIN HHTErpan:
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4 x ¢
a) {@-z+0dx;  6) Ssinxde;  m) (L2
= -8 1

2. Borapcnnre nuomians GHrypsl, orpaEddeHHON JHHHAMHA?
a) y=x*+1mu y=3-x; 6) y=22—-4x+6 u y=6;
B) y=2x2+4x+2 u y=x+2.
C-28 CBONCTRG ONpeReneHHoOro MHTerpana
I sapuanm

Brrqucnmre {(1—2):

2 a 2 x
1. a) Sxadx+Sx3dx; 6) Scosxdx+Scosxdx.
1 2 0 2

2. a) Ssin QxcosBxdx— Ssin 8xcos9xdx;
0 0

4

4
6) {(2* +1gx)dx—{ (2x+1gx)dx.
2

3. BuaucsuTe maomens GUrypni, oOTpaHMYeHHON JHHNAMM:
a) y=x2-2x-2my=x-2; 6) y=x*-3x* u y=x2-4x.

Il eapuanm

Brrancaure (1—2):

2 3 3 x
1. a) Sx”dx+Sx'-’dx; 6) Ssinxdx+§sinxdx.
1 2 - 8
an 3n
3 2
2. a) Scos 8xcosTx dx+Ssi11 8xgin Txdx;

1 a8
6) ((2x?+1gx)dx - (Bx +1gx)dx.
1 ¥

3. Beiuncaute nznomans QHTrypHl, OrpaHHYeHHON JHHUAME:
a) y=x*+2x-2uy=—x-2; 6) y=x*+Tx* v y=x2-9x.

III sapuanm

qungnu're (1—2):

v3 2 8 =
1. a) Sx“dx+Sx5dx; 6) Scosxdx+Scosxdx.
1 48 0 3
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¢ 0
2. a) S sin8xcos Tx dx-s sin Txcos8x dx;
a

3
6) $(*-1g8x)dx—\(x+1g8x) dx.
1

1

3. BeuncanTe mIOmAA: GUIyphl, OTpPaHUMEHHON THHIAMH:
a) y=—x’~4x 1 y=x; 6) y=x*—4x* n y=2x%2-9x.

IV eapuanm

Berapcanre (1—2):

15 3 1 n
1. a) Sxadx+5x3dx; 6) Ssinxdx+Ssinxdx.
1 V6 () 1

2
cos9xcosBxdx+ S sin9xsin8x dx;
L1}

o
o
S

4

(2x% +1g 9x)dx —§ (Bx + 1g 9x) dx.
1

s C ™y G ey DDA

6)

3. Berumeaure nnomank GHErypel, OrpAHHYCHEON JTHHWAMM:
a) y=—x2+4x u y=—x; 6) y=x>+5x* u y=x*-4x.

PaesocunbsHbie npeobpazoBanus
C-29 YPUBHEHMHIH

I sapuanm

Pemmmre ypapmenne (1—6):
1.V9-x=3-x. 2. (5x-7)"=(8x+11)°.
5 5
3, 75x2-9 A+l 4. Veinx+4°—1=Vsinx+2°+1 47,
5. 4+3=11~, 6. (sin 2x+ 6*+1)15 = (gin x + 6*+1)5,

II eapuanm
Pemnare ypasHerme (1—6):
1.V@19=8+4x. 2. (6x—-5)'=(dx+13).
T T
3. 64 -5 = 5x+1, 4. Veosx+9*-2=Veosx —3**1 +16.
5, 3*i="T2, 6. (sin2x+ T* 2P <= (cos x + T*+2%)13,
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I1I sapuanm

Pemure ypassenme (1—@6):

1. Vo br—ai=1-x. 2 (Tx+B5)=(bx—T)".

3. 5Ost-x o pise 11, 4. VB r4—20=\51 271 12.
5.5 1=2%, 6. (cos2x+ 4" =(coa®x —sinx +4*+2H1,

IV eapuanm

Pemnre ypapaeHue (1—6):

1.V t6xr=1+x 2. (5x+6)15=(3x—8).
3. 45581 gar+10, 4. V&E19°-40= V1811 14.
5. T+ 1=4*, 6. (cos2x + 53 =(cos? x+sin x + 5=-9)°,

PaBHOocMRbHBbIE nNpeoSpasoBanmng
C-30 HEepPaBEeHCTB

I sapuarnm

Pemure HepaseHcTBO (1—4):

3

1. Va3 -3x2+ 2x+8<1+x. 2, (x—8)"1>(x?—4x+3)1,
ﬁ 2-x ﬁ Bx-2 2 x sinZx+90,5

3.(5) <(5) : 4. 8oz, Ganduross,

II eapuanm

PemnTe HepaBeHCTBO (1—4):

1.V 821 bxrb>1+x 2. (x+8)°<(x?—Bx+11).
g 8-x § 2x-2 cos? y—0,5

3.(4) >(4) X 4, 4ooste < gomtz-08,

I1I sapuanm

Pemure mepaseHCTBO (1—4):
1. Ve 2t 6x+8<l4x. 2. (2x—1)'>(x2-6x+11)7

s (37 <(8)"™

IV eapuanm

Groos2x 6cnszx+s1nx.

Lo

PewrnTe HepaBeHCTBO, (1—4):
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1L.Vo 2 +4x+5>1+x. 2. (2x+ 1) <(x2—Tx+1B).

A
c-31 YpasHeHua~CNeaCcTBNA

I sapuanm

Pemute ypasHenze (1—5):
LVx+3=x+1. 2. Vx*_bx=\2x"—4x-6.
8. ]sin x]=sin x cos x. 4. lg(xt-x*-6)=lg(x*+42~11).

5. x2+x+6Vx— 1 =6Vx— 1+12.

II sapuanm

Pemure ypaBuenue (1—>5):

1.Vr-2=x-4. 2. Vx?—4x=Y2x'-bx- 6.
3.lcosx|=sinxcosx. 4. lg(x*-x2-8)=1g(x*+3x-"T).

5. xt—x+yx—2=Yx—2+20.

III sapuanm

Pemmure yparuernme (1—5):

1.V2x+5=5-x. 2. Vatt2x=V2x'—x-4.
3.|sinx|=-sinxcosx. 4. lg{xt+x?2-22)=1g(x*-2x-14).
5. x2-3x+lg(x+1)=lg(x+1)+10.

IV sapuanm
Pemure ypasHempe (1—5):

1.V2x+3=6-x. 2. Vxi-2x= V2xitx-4.
8. |cosx|=—sinxcos x. 4, lg(xt+x2-21)=1g (x*—-6x-5).

5. x2+3x+1g(x+2)=1g(x+ 2)+18.

C-32 YpaesHeuna-cneacreua (npoaonxenne)

I eapuanm

Pemure ypasuenune (1—6):

2_
p, X=x__2 2, 3B _ 42 2x. 96,
x-2 x-~2
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3. 2% _\Boosx. 4. logs(x+5)=2logg(x—1).
1+tg’x

5. log,(x*+8)=log,(x+2)+ 2log, (4 — x).
6.V2x+83+Vx4+5=V6x+T.

7. Ina Kaxaoro sHaUeHMA MAPAMETDA 4 PEIIMTEe YPABHEHHE
a-8
ax+2

II eapuanm

Pemmre ypasaenne (1—6):
2 -
JEtx 2 2, gD _p2_y_ 19,
x+2 x+2

M-—\/_cosx 4. logg(x+8)=2log;(x—3).
1+tg2x

5. log, (2x*-9)=log,(2x+ 3)+ 21og, (3 — x).
6.V2x+6+Vx+2=V6x+1T.

7. Ina raxporo sHaUYeHH: MMapaMeTpa ¢ pemuTe YPaARHeHHe
a-4
ax+38

111 sapuanm

Pemure ypapHenue (1—6):

2 — _
1 248 :_’13 = f‘{ 2. 210D 42 45435,

g, 1-telx | 2 - -
gy 2 cosx sin?x. 4. logy(2x+ 5)=2logs(x—5).

5. logg (Tx+32)=logs(x + 2)+ 2logy (x — 4).

6.V2x+8-+Vx+3=V6x+13.

7. Ina Kaxzoro sHaYeHHA NapaMeTpa ¢ pellluTe YpaBHEHHE
a-5

ax+4

IV sapuanm

Pemure ypassenue {1--8):
1. £-4_ 3% 2, 2520 P _ 42 145142,

3. lotx (VB oy gintx. 4. log; (2x+ 7)=2logs (x - 4).



5» ]'Ogll (27 - 4x) = log]'_l (2x + 3) + 2 logn (x - 3).
8. V2x+T+Vx+4=VY6x+18.
7. 0ng KaKAOTO 3HAUEHHS NAPAMETPA ¢ PEIOHMTe YPaBHEHHe

a-5o _
ax+6 =1
Pewenue ypaBHeHMA ¢ NOMOLILLIO
C-33 CHCTOM

I eapuanm

Pemnre ypapreaue (1—5):

1.V2x=1—-x. 2. Vv8-10cosx=2sinx.
3. §/2x2—2=‘{/4x-1. 4, lgsin2x=1gcosx.
8, x2+x+lgsinx=1+1gsinx,

II sapuanm

Pemnre ypasrennme (1—5H):

1.V2x+2=1-x. 2. V8 +10cosx =2sin x.
3. V22— 1=V6x—4. 4. Igsin2x=Igsinz.

5. x2-x+l1lgcosx=1+Igcosx.

IIl sapuanm

Pemnre ypaBEenme (1—5):

1.V2x—2=2—1x. 2. m=—2cosx.
3. lm“—lzlt{f—8x—2. 4. lgcos2x=lgcosx.

5. x2—-8x+1gcosx=1gcosx—1.

IV eapuanm

Pemure ypasEenme (1—5):

1.V —-2x=2—x. 2, V8+10sinx=—-2¢osx.
3. Vaxr_3-V2-1x. 4. lgcos2x =1g(-cos x).

5. x2-5x+1gsinx=1gsinx-5.
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PewioHue ypaBHoHMA € MOMOWULLIO
C-34 cucTem (npoposkenune)

I sapuanm

Pemure ypapHenue (1—5):

1. log,(x—-1)-V—-x2+2x+3=0. 2. (#2-5x+4)-Vsinx=0.

3 2.5 _ _1-5x 4 cosx __ _q
“cosmx+1 cosmx+l’ T VoerE+2

2
16(228)-1(153)
5. 1| og )=lel g
6. i Kagoro sHaYeHMA NapaMeTpa 4 pelnnTe ypABHeHHE
—Tx+a=x-38.

Il eapuanm

Pemute yparmEerHe (1-—5):

1. logs(1-x) - V—~x2+x+6=0. 2. (x2-2x-3) Vsinx =0,

2_4x __B+x 4 COS X —0
" cogmx-1 cosmx—1" RV R
x5 - x+4)
5. lg( +1) 1"3".(.1|c+1

6. Ina KaxJoro sHAYEHNS ODADAMETPA 4 pemnTe ypABHeHUe

Vx:+bx—a=x+3.

IIl sapuanm
Pemrmre yvpapuernne (1—5):

1. logs(x—~2)-Y~x2+4x+5=0, 2. (x2—x—2)-Veosx=0.

g 22%+x _ _2-2« 4. 80X _ o

‘singx—-1 sinmx-1"' ] V-2 x+12 '
x2-38 (3x+1

5. lg( +2) le x+2 )

6. Ing xamaoro sHAYEHMA NAPAMETDA ¢ DPeIIuTe ypaBHeHHe
Vxi—-8x+3a=x—-1,

IV eapuanm

Pemure ypasHerme (1—5):

1.logs;(2—-x)-V-x2+2x+8=0. 2. (x®+x—2)-Veosx=0.
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3 2¢%+x _ _ 2+4x 4 gin x -0

"sinnxc+1  sinmx+1° " Vo—x+1z
x2—6)= (I—Gx)

5. lg( x+8 lg x+8 )"

8. Ins KamIore 3HAYCHUA MMApAMETPA ¢ PelIATe YpPaBHCHMNE
Vxi+b5x—4da=x+1.

C-35* Ypasuenus eupa fla(x))=F(p(x))

I eapuanm

Penmare ypaBmenue (1—95):

1. arcsin {x*- 35,5)=arcsin (x - 5,5).

2. logy(x2—3)+ T3 =logs (92 + T)+ 7o+7,
3. arcctg (3x% - Tx)=arcctg (x + 3).

4. — Y B0x+(0,3)* 0 —-Y20x—08 +(0,3)" *,
5.V +Vx+ 1+Ve+2=V2x—8+V2x—2+V2x—1.

II éapuanm

Pemmure ypasrerne (1—5):

1. arecos (x2-24,5)=arccos (x—4,5).

2. log; (x2—5)+6° 5=log,(5—9x)+65"%=,
3. arctg (8x*+ 9x) —arctg (x + 3).

4. - V2T —48% + (0,4 7= Y50z + 99 + (0,4)50+%,
5.Ve+Vx—1+Vx-2=12x~8+V2x-4+1V22-5.

IIl eapuanm

PemnaTe ypasEeEHe (1-—5):
1. arcsin(x?-x—5,58)=arcsin (x + 2,5).

2, log,(x*—4)+Vx? -4 =log,(3x +6)+V3x+6.
8. arcetg (2x% — 2x) =arcetg (x + 2).

4. —YxE—B0x +(0,5)"~5% = _ V40x + 100 + (0, 5)49++ 100,
5. Vx+14+Ve+2+Vx+8=V3x—7+V8x—6+V8x-5.
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IV eapuanm

Penmmute ypaeHerme (1—5):

1. arccos(x2+8x—3,8)=arecos(x +4,5).

2. log,(x2-16)+Vx?—16=logg(x —4)+Vx—4.
3. arctg (2x2 + 4x)=arcig(x+ 2).

4. - s\!xﬂ —48x +(0,6)** 48 = — 9\/523: - 99+ (0,6)%29,

5. Vx+4+Vx+8+Vx+2=V8x—-1+V3x-2+V3x-3.

C-36 Pewonne HOPABEHCTE € NOMOLUILIO CHCTEM

I sapuanm

Pemute HepaBerncrso (1—5):

1. V2x+ 3 <. 2. V3x~-2>2x~1,
3. VeP—8<Vx+8. 4. log,(x?— x+10)>log,(x*+ 5x7—6x).
5. x*—6x+Vsinx<2x—-12+Vsinx.

Il eapuanm

Pemute mepapencrro {1—58):

1.V3x-2<x. 2. V3x+4>2x+3.

1
3. Vx—2<Vi—x. 4. logs(x?— x+24)> logs (x*+ 4x2— Bx).
5. x2+x+Veosx<8x+3+Veosx.

IIl eapuanm

Pemmre mepasernctso (1—5):
1.v8x—1<x+1. 2, V8x+3>2x-1.
3. V16—xF<V10-=.

4, logg ,(x®— x + 12) <logg o (%% + 2x% - 3x).
5. x2—4x+vm< 2x—5+\/—_siﬁ.

IV eapuanm

PemmuTe HepaBencTBO (1—5):
1.V2x+6<x-1. 2. V2x+5>2x—1.
3. Vi6-x2<V2x+13.

4. logg s (x®— Tx + 18) <logy 3 (x%+ 3x% ~4x).

B.x2-2x+V-cogsx<x+4+V—cosx.
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PouleHue HOpPABEOHCTB ¢ MOMOLLBLIO CUCTEM
C-37 (npoponxenwne)

I eapuanm

Pemure HepaBercrso (1—4):

1. (x - 8)log, (x*—6x +9) <0, 2. 8% ¢
x°-2x

8
3. (VAT + 2— 4622 + 38)log, s3>0, 4. V2—-x<VVx+2x.
5. Ina xaxmporo 3HAYEHAA lIapaMerpa ¢ PeHInTe HepaBeHCTRO
vE_2x<Vx—a.

II eapuanm

Pemute mepapencrso (1—4):

1. (x—4)log, (x* - 8x + 16)>0. 2. 8% __ <o,
x“—8x+2
3. (V2627 +1-VZBr + 1) 1g £<0. 4. Va—z<\Wx+x.

5. Ina KaKAOro sHaYeHNA NAPAMeTPa ¢ PelllATe HepABCHCTBO
VB-x<V2x—a.

IIT eapuanm

Pemnre nHepasencTso {(1—4):

1. (x2— 36)log, o (x>~ 122+ 36)<0. 2. SBL ¢
' x°+3x

8
3.(/56x"+3-VB6x*+ 12)Ig £ <0. 4 Vev2<WW-zx-2x.

5. Jlna KaMKAOTO 3HAYEHUA HApAMeTDA ¢ PelllNTe HEPABEHCTBO
Vi-2x<Vx-a.

IV eapuanm
Pemnure HepaBencTrO {1—4):

1. (22— 25)logo 5 (x* —10x + 25) > 0. 2. SImr .
x¢—3x

8
3. (V3822 + 1 -V3742+26)l0g, ,2¢>0. 4. Vx+3<VV_x—x.

5. Ina xamporo SsHAYEHHA OAPAMETPa @ pelldTe HepaBeHCTBO
Vi-x<V2x—a.
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C-38* Hepasencrsa supa (o (x))>f(p{x))

I sapuanm

Peminure mepaBeECTBO (1—4):
3x-1 x—1
5 >arecos ==

2. V2x+5+V2x+B<Vx+8+Vx+0.
3. Vrx1+log,(x+1)> V5 -z +10g,(5- 2).

4. (g)3x~7_5vm> (%)%1—1—%.

3

1. arccos

Il eapuanm
Penrnre nepasencTso (1-—4):
3x-2 x+1

> in=—-—.
1 arcsin =

2. V8x+T+V82+6<V2x+14+V2x+13.
3. log » (x + 2)— Vxr + 2 > log, , (3%) — V3.
4,525 225> B+l Vax 4 1.

IIl eapuanm

1. arcsin

Pemute mepapercrso (1—4):

4x~1 2241
> =,
3 arccos 3

2, VBx+9+V10x+18 <V4x+ 13 +V8x + 26.
3. VX +5 4 log, (x +5)> V7 —x + log, (7~ x).

4. (i)““qu—x_—n(ﬁ)**”_’vz‘m.

4 4

1. arccos

IV sapuanm

Peminre mepareacTeo (1—4):

2x-3 s dx+1
> —_——
3 arcsin 5

2. V8x+5+V0x+ 15<V2x+6+V6x+ 18,
3. logy s 4x—£\'/_4-;> Iogo,s(5—x)—-5\/5—x.
4.6%+14+ 38z 1 1>65-34+ VBx-3.
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PaBHOCHMABHOCTL YPUBHREHMR

C-39

I éapuanm

Pemmure ypapEeane (1—6):

3

1.Vx=VY3x-2.

3 cos?3x _ sin®2x+1
Yi-sin?x VYl-sinfx

5. 78D _ 43942 7. 1,

II sapuanm

Pemure ypaspesue (1—=6):

1. Vx=Y3-2x.
3 cos?2x _ sin®2x+1
Vi—cos®x Y1-cosix

5.6 D _ 43 By Bx—2,

III éapuanm

Pemure ypasHenue {1—6):

1.Vx=yix_3.

cos?4x _ gin?dx+1

" gin2x gin 2x

5.5 _43_6x239x-2,

IV eapuanm

Pemure ypaBEeHHe (1—6):

b ]
1. Vx=V4-3x.
cos®4x _ sin4x+1
' cos2x cos2x

5.4 D_ 3 _gx2i6x—1.

HGO MHOXECTBRaX

1-ginx=|1+V3cosx|.

1 2 6 _2 4.
porilow: Bl x+1—0.
L to?

1-tg"x _gingx—1.

1+tg?x

1+sinx=|1—\f§cosxi.
1 3 4
_i-+? +?

+3 41-0.
x* x

2
ﬁ{i-a£=—sin2x—l.
x

1+cosx=|1-V3sinx|.

1.2 86,2
x‘+xs x2+x+1 0.
_2tgx __ woe?ax.
1+tg?x

1-cosx={1+V3sinx|
1 3 4 3
-+ = _=41=0.
pr e e fe
2tgx P

2B —cos’x.
1+tglx
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PABHOCHMALHOCTD YPUBHOHWUNA
C-40* HO MHOXecTBAX (NpPoRosXeHHe)

I sapuanm

Pemure ypaeseume (1—38):
1.log,(9x*+18) ~log‘x(x‘*—4x3 +4x%+18).

2.1 2)+54/2=2 9 +lg(x—2).
g‘(x )+ \/ \/ (x 3)(x-2) g(x )

3. V2x+6+Vx+2=Y6x+9.
4, HafizaTe Bce KOPHA YpABHEeHMHA sin 2x— \/E(eos x—s8inx)=1,
IpEHAAJNEKANTHE IIPOMEXKYTKY (-— %; -g-)
5. Ina RamA0ro 3SEAYEHNS NADAMETPA ¢ PEIlHTe YDPABHEHHE
ax x 2

-8 x-2 x2-5x+6"

II éapuanm

Pemute ypasrenme (1—3):
1. log, (9x% + 11) =log, (x* - 8x® + 16x%+ 11).

2.1 5)+44/2=5 7 +1g(x—5).
g(x—5)+ \/ \/ (x 5} (x~-6) glx )

3.V2x+8+Vx+2=y6x+13.

4. Hafigure Bce KOPHE ypaBHeHHs sin 2x +V2(cosx—sinx)=1,
MPUHAAJNEHAIINHE TPOMEKYTKY (—T; 7).
b. das xamAoro 3HaYeHNA OApaMerpa @ peliuTe ypapHeHHe
ax x 2
*+8  x+1 xl+d4x+3°

IIl eapuanm

Pemrure ypaBuenme (1—3):
1.log,(4x%+8)= log,, (x*—6x%+9x2 + 3).

2.1 -4+4\/ \/ 1 +lg(x—4).
g(x—4) Y e Yr— g(x—4)

3. V2x+T7+Vx+8=V6x+17.

4. Hafinnre Bce KODHE ypaBHeHus sin2x —V3cosx+sinx=
NpHHAAJNeRKAI{Ee NDOMEXKYTRY (—%; %) .
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5. lna xaxAaoro 3HAUEeHHSA HAPAMETPA ¢ PelllTe YDABHEHHE
ax x 4]

2x21 T x+2 2x2 + 542"

IV sapuanm

Pemare ypasrHenue (1—3):
1. log, (16x*+17)=log, (x*—-10x*+25x2+17).

2. 1g(x-2 5\/”‘3-\/"“1= 2 +lg(x—-2).
gx-2)+5\\—-\/+=5 oo E*-2
3.V2x+2+Vx+4 =V6x+17.

4. Halinure Bce KODHHM YDABHEHHA Sin2x - V3 cosx—sinx=

V3
27
5. ina xaxaoro 3HAYEHHI MAPAMETPA ¢ PellHTe YpaBHeHHe

=

UpHHALAeHKATIHE NPOMEeXRYTRY (—1; ®).

ax x 2

x-38 x-1 x—-4x+3°

PaBHOCUNILHOCTD HEPABEHCTE HA
C-41 MHOXEecTBaX

I eapuanm

Pemmre nHepaBercreo (1—6):

1. Vx<V6-x. 3. Vi+1>Vax_1.
x? 9x-18 2sinx -1
3. < . . s .
l—sin% l—sin-?— V2+x—a2 V2+x-22
5.loglx < 10g2 3 6. V2tgxctgx <2sinx.

II eapuanm

Pemyre HepaBeRcTBO (1—8):

1.\/;<4\/6+x. 2. \/3x+1>§/7x+1.
3 X __ 8x-12 | eesr L _.
1—008“—:— 1—009% \&—x—xz V2-— x~x2
2
- 2 <—'. - < -
5. log x Tog. 4 6 \/Etgxctgx 2cosx
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Il eapuanm

Pewnte HepasedcTso (1--8);

4 3
1. VYx<V15-2x. 2. V8x+1>V18x-1.
g, X __ . 9%-20 _ 2einx 1 ]
1+am—’52‘f- 1+sin-’5;- Y-a2+Tx-10 V-2 +Tx-10
13
5.loglx> 8. 6. —V2tgxctg x> 2sinx.
log.3

IV sapuanm

Peroure gepasencreo (1-—6):

1. Vx<Vi5+2%. 2. Vix+1>Vi8x+1.

x? . 9x-14 2008x -1

' 1+cos-"2ﬁ 1+cos-"2~5. Vo2 6x~-8  V_x®t16x-8
3

3 —

5. log x> Tog 1’ 8. ~-V2igxctgx>2cosx.
POBHOCHABHOCTE HEPABEHCTE HO

C-42* mMHOoXecrBax (MPOROMXEHUS)

I eapuanm

Pemure mepasencreo (1——2):
1.log.(3x+1)>log, (x+2).
2. log,(x+2)+loga(x +3)+ V9 —x2 <1 +VY9—x2,

3. HafiguTe Bce pemeHnd HepaBeHCTBa |x?2—8x+8|<2x-3,
YBOBJIETEODAICIINE YVCIOBHIO ¥ < 6.

4, [Ipy KaxAOM 3HAYCHUM HAPAMETPA ¢ PErIdTe HePABEHCTRO
log,(4~x)<2log, {x-2).

II sapuanm

Pemure Bepasencyso (1—2):
1. log,(8x+2)<log.(x+3).

2. logy(x+8) +logg (x+4) + VA~ %P < 1+ VE—%2.

3. Hafizure Bce pelTeHHA HepaBeHCTBa |x2-— 82+ 8|<2x 3,
VAOBAETBODAKIGHE VCIOBHID X< 7.
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4. IIpy xaxJoM SHAUCHUU - pavieTpa & PenruTe HePABeHCTRO
log (6 -x)<2log,(x—4).

III eapuanm

Pemure mepasescTeo (1—2):
1.log. (4x +1)>log.(x+ 3).
2. log;(x+4)+log,(x+ 5)+ V49 ~4x? <1 4-V49 ~4x2,

3. Haifaure Bce pemenna HepasercTsa |x2—-6x+1|<2x-1,
VAOBJIETBOPAIIINE VCIOBHIO X% 5.

4. lIpy raka0oM SHAUEHHH NApaMeTpa 4 PeliNTe HePaBEHCTBO
log,(4+x)<2log, (2 -x).

1V sapuanm

Peminte nepaBeHcTse (1—2):
1.log.(4x-1)<log (x+1).
2. logs(x+3)+log(x—1)+ V9 —-4x2< 1 +V9-4x2,

3. Haiigure BCe pemeHHS HepaBeHeTBa |x2-f6x-~4l<x-1,
YAORJETEODAKINTE YCIOBHIO X < 6.

4. IIpu KasxaoM 3HAYEHHH NAPAMETPA 4 pelldTe HEePABEHCTBO
log,(2+x)<2log, (4 - x).

C-43 YpaBHEeHHS M HEOPABEHCTBA ¢ MORYNAMMK

I eaapuanm

1. Pemuarte ypasBeHue |x+2|+|x—-3(="7.

2. Pemnnre mepasenctso (x—1|+{2x-6l<5.

8. Pennre ypapHenue |x?-—1]+|x2-4|=x+10.

4, Permure Hepapencrso (x2-Bx—1|>|x?+x-5l.

8. Pemimre ypaBHenue |x?—3,.5x—2|+[x%+8,5x—2|=2x2~-4

Il eapuanm

1. Pemmnre ypapHenme |x+3|+|x—-2]=7.

2. Pemuare HepareHcTBO |x—2|4-[2x - 8| < 7.

3. Pemure ypasHenwue |x2-1{+{x2~9|=x4+18.

4. Perunte mepasedcTso 22— Tx—8|>|x2+x-5].

8. Pemnre ypasHerue |[x2—2,5x—8|+|x?+2,6x~6]=2x%-12,
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III sapuanm

1. Pemure ypasrenme |x—4|+|x+3|=9,

2. Peruure "HepaBeHCTBO |Xx+ 1|+4]2x— 2| < 4.

3. Pemure ypasuenme |x?—4}j+]x%—16|=2x +20.

4. Pemure HepaBeHETBO |x2—6x—2|>x24+2x—4].

5. Pemare ypasaernne |x2—0,5x—14|+|x2+0,5x - 14|=2x2-28.

IV eapuanm

1. Pemuure ypaesenme |x—3|+|x+4{=9,.

2. Peminre HepaseHCTBO {x+3[+[2x+2|< 8.

3. Pemnre ypaBuenue |x2—9|+1x%2-16|=2x+15.

4. Permure HepaBeHCTBO [x2~8x—5|>|x2+2x~8].

5. Penmure ypapHenue |x2-1,5x 10|+ |x2+ 1,52 - 10|=2x2--20.

C-44* YpasHenuns suga ¢ {¢{x))=x

I eapuanm

Pemnare ypasserue (1—4):

1. V24+V2+x=2. 2 V3V8x-2-2==x,
3.3(8x°+2)%=x-2. 4. 5Vbx_d—x8=4.

II eapuanm

Pemure ypasnenme (1-—4):-

1. V3+2V8+2x=x. 2. V2y2x-1-1=x.

3.4(4x%+3)=x—8. 4. 6V6x~5—x8=5.

Il eapuanm

Pemure ypasHenue (1—4):

1. V¥x+6+6=x. 2. V4y4x—-83-3==x.
3. 5(5x+4)¥=x—4. 4 8VBx-T—x5=T.

1V sapuanm

Pemure yparmernue (1—4):

156



3. 6(Bx*+5) =x-5.

2. V5y5x—4 -4 =x.
4. 9Y9x-8-x°=8.

Merop MHTEPBAGNOB ANA HenpepbiBHLIX

C-45
I sapuanm

PemnTte HepaseHCcTBO (1-—4):
1 (x% - B5x+4)(x®+ 4x+5) <0

(x2+ 6%+ 5) V36 22

3. 3% 1. (x —5).logs (13- x) <O0.

II sapuanm

Pemmute HepaBeHcTBO (1—4):
1 (2 +B5x+4)(x2 +6x+10) -0

(x4 4x - 5)V49 — x2

3. 4779 . (x + 5) - log, (16 — ) > 0.

III eapuanm

Pemure meparencTeo (1—4):
(x*-8x+2)(x2+8x+19)

2+ Tx+6) V64— 22

3. 5% 1. (x—2)-log, (11— x)<0.

IV eapuanm

PemnTe HepapeHCTEC (1—4):

1

(x*—8x-10) V81 —x?

3. 6%37%-9. (x + 5) - log, (19— x) > 0.

GyHKUMA

2
(x*—6x+9)(2*-16) >0.
log,(x-1)
Vo —x2
5 (xz—x—2)>0.
x-2

2.

40

(x*-4x+4)(9-3*
logs(x+1)
4\'55_—"5:‘2'(xz

) <o.

g

—x—6)
x+2 <0.

(x2-8x+16)(2°-8)
logg (x+ 2)

7Y38- 2 (42 22 -15)
<0.
x+3

=0.

(x? + 22— 8)}{(x%+ 12x + 39) 0. 2 (x2-10x+25)(100—10%) <0

logs(x—1})

3\m(x2_x_6) >0

4. pr

Mcnonbsosanne ceoiicte GyHKUMA

C-46*

I sapuanm

NpM peWEeHUN YPABHEHMi M HEPUBOHCTB

1. Pemmmare ypasrenme Vx2— 14 7'2-2% log, (4 — x)=x.
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2. Pem¥ite HepABeHCTBO gV-22+6:+8_\x2_3x 4> g,
Pemimre ypasaenue (3—6):

8. Vo +10x — 11+|logg s (x2~ 2+ 2)|=0.

4. V2x-5=5-V5z+1.

5.log;(x~3)=4-Vx+4. 6. |x|+%-ﬁsin%.
II sapuanm

1. Pemure ypasHerue VaZ—1— gvs-s<. leg(3+ x)=ux.
2, PeimnTe HepaBeHCTBO Vx?—2x— 3 4 5V-203+4x+6

Peminre ypasReHne (3—6):
3. Vai—11x—12+|logg s (x* + 2x + 2)|=0.
4. Vextd=-4-Vz+a.

5.l0g,(x-2)=2-Vx+4. 6. 4|x|+ i—il ~4sin 2%,

IIT gapuanm

1. Pemure ypapaernue ¢'% -9 4 6V18-2<% |og, (6 + x) =x.

2, Pemiure HepapeHCTRO 2V-2+2-6+8_4/x2 4 3x 4 >,
Pemrnre ypasuenne (3—6):

3. sin2ax+In?(x®2—4x+5)+Vxi+11x—-26 =0.
4. Vx+4-6-\V3x+4.

5.log, ,(x—-4)=V3x—2-5. 6. 9|x|+

| xt 3

=12003(2—”—1:x).
IV éapuanm
1. Pemure ypasrenme x''8-<°— §Y2+7-32.19g. (36 + x) = x.

2, PerttuTe HepaBeHCTBO VxZ—d4x—5 +6Y-2:7+8x+10 o o

PemnTe ypaBrenue (3—6):
8. cos? %+1g2(x2+6x+ 10)+Vx2-6x-27=0.
4. Vx18=5-V2x_1.

5.10g, ,(x—3)=V2x+2-6. 6. 16|x|+—|-%i- —24cos( 2 4+ mxc).
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Paccy:xpoHmna ¢ YNCNOBBIMH SHUYESHUAMM
C-47* npM pelleHMd YPasBHeHVH U HepuBeHCTB

I eapuanm

1. Pemmure ypasHeHHe sinBxcosdx=-1.
2. PemuaTe BEepaBeBcTBO 3cosdx — 1 1sin3x>14.

1
III &g —.
3. Pemmure mepapeHeTBO |X|+ — Tel STa1%3

4. Pemure ypaBaenne log,|x|+log, . 3 =2cos2xnx.

II gaapuanm

1. Pemure ypasEeHMe sin3xcosbxr=1.

2, Pemnure HepaReHCTBO 5 cos 4x +13sin2x <~ 18.
m 2 10
3. PemuTe HEPABEHCTBO IxI < G-2%+5"

4. Pemnte ypasHeHume log,|x|+log . 4=2sin %x_ .

Il sapuanm

1. Peamre ypapHeHme sin3xcosfx=-—1.
2. PemuTre HepaseHCTBO T7cosBx—8s8in3x<-10.

1 8
8. Pemure HepaBeHCTEO |x|+ 2] S ZTiid”

4. Pemmre ypasaenme logy|x|+log,, 5=2cosbrx.

IV sapuanm

1. Peminre ypasHerme sinBxcosdx=1.

2. Pemnre HepaBeHCTBO 4 8in Gx Scosdx =9,

LJ 2 g 12
3. PeminTe HEPABEHCTBO + le < i 2746’

4. Pemure ypasHerne logglx|+log,, 6 =2sin3nx.

Cucremnl ypasHeHMR
C-48 € HOCKONBKMMN HEW3BECTHLIMM
I sapuanm
Pemurte cucreMy ypasHeEHH {1—35):

X+y=7% R {lg(x——5)+\/:!;—_3=1
" lig(x-5)-Vy—-8=-1.

1. 1
sinxcosy= R
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(0,4)1 +10¢o.4(x_2y)=3,6 V—_ 3@2 1
logex-210gy=-1. 4 |aVei-2Vamp-114 Vi
5 2x +sinx=2y+siny
) x+ym%,

II eapuanm

Pemure cucremy ypasHeRumlE (1—5):

) xty=% , [leG+D+y=1-2
: ‘ligx+2)-Vy—1~=0.

s T | - T T
"| 2log,y—log,x=1. © 4 Va-3Vxy=9+ Vi

COSXCOBY == %

5 3x—cosx=3y—cosy
) x+y=§.

Il eapuanm

Pemmmre cmcremy ypapHenu#t (1—5):
L [xty== log,(x+5)+Vy—-10 =4
: sinxsiny=z. * | logg(x +5)~-Vy~-10 =0.

(0,5)1”0.5(x~v)—1 =40 . 3\/;-% 3@2 5
8 3 3
" Llogsx~2logsy =0. " Va2 Vg =T+ ViR
5 8x+cos2x=23y+cos2y
' x+yﬂ_%.

IV eapuanm

Peurnre cucremy ypapHenmsi (1—5):
1 X4Yy=m logg(x"l)+‘dy+2=3
* cosxcosy==—i. *logg(x-1)-Vy+2=1,

(0’2)Iotc,z(y-2x)_1=60 :v§+3;\/_x:m 3 8
Llogy ~2logyx =32 Vs 8V =54V

r

{3x-sin2x==3y~sin2y
5.
x+y=—;-
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Paccyxgenmnsa ¢ UMCNOBLIMM 3HAYOHMAMM
C-49* NpH peuUIeHUN CUCTEM YPUBHOHUN

I eapuanm

3
Xty iy 4

1. PemuTe cucTeMyY ypaBHeHHIH
log, (6 + %)

il

¥
log, P +1.
Pemnre ypasueane (2—3):

2. 3%+ 3*=2-logs(y?— 4y + 5).

T
3. log;lx|+log, ., 3 =4sin Fogat
Il eapuanm
3
ylos’,,v= ﬂ
1. PemuTe CHCTEMY YpABHEeHHI y

x = x
log, (6+ y) 1=log, v
Peamre ypapueHme (2—3):

1

x —x -
2. 25427 =1+ ey

3. log,|x|+log;, 4= 2\/_smm

IIT sapuanm

xlogyx—l = y2

1. PemiTe cHCTEMY YpABHEeHHH { logy( 1 %) —log, % _2.

Pemmure yparHeHue (2—3):
1 2
¥*-2x+1  Jog,(yi+4y+6)
T
y:-8y+22°

2.x2-2x+1+

3. logs|x|+log,, 5=4sin

IV sapuanm

2
ylogav-2= x

1. PemuTe cHCTEMY ypaBHeHHI ¥
log, (% - 1) =log, % -2.
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Peummnre ypapHerue (2—3)

1 4
¥+ 2x+1 Iogz(yheynsy‘

3. loge|x|+log,, 6= 2\/_81n

2. x24+-2x+1+
10y+29
YPGBHEHHS, HepaseHCTRA,

C-50* CUCTOMbBI ¢ NAPGMETPOM

I sapuanm

1. Ina KasmAOro sSHaUeHWS DApaMeTPa 4 PelluTe yPaBHEHHE
3*+3*=a.

2. Ina RamAOr0 3HAYCHHA DTAPAMeTPA & pelluTe HepaBeHCT-
Bo Yx—-2=2Va—x.

3. g Ramaoro 3sHadeHMA NapaMeTpa @ pelluTe HOPDARBEHCT-
BO log,(2x—a)=log,(x~2).

4, Ina Kamjoro 3HAUeHES IApaMeTpa ¢ peIluTe CcHCTEMY

sinxcosy=a?+1

ypasmeHui [sin yecosx=—2a.

5. Halinure BCe sHAYEHWS mapaMeTpa 4, TPH KaXAOM HI
KOTODHIX ypaBHeHHe VX+2=x—-g HMeeT eJHHECTBeHHLIA
KOPEHB.

II eapuanm

1. Ina KaxAoTo 3HAYCHUA IIapaMeTpa ¢ peluTe VpaBHeHHE
447 %=q,

2. Ina xaxI0oT0 3HAYEHHS NHapaMeTDa ¢ PeIINTe REPABEHCT-
Bo Vx—8>Va—2x.

3. Ina mamgoro 3HaueEWA HapaMeTpPA ¢ PellTe HEePABEHCT-
BO log, (8x—a)=log,(2x-18).

4. Ina xaXJOT0 3SHAYEHHA IIapaMeTpa ¢ pelluTe CHCTEMY

sinycosx=—-a%-1

sinxcosy=2q.

ypaBHeHHH
5. Hatfigure BCe 3HAYEHUA napaMeTpa &, IpH KaXIAoM H3

e
KOTOpHX ypaBHeHHMe VX+1=Xx+4a4 mMeeT eIHHCTBEHHBIHA
KOPEeHE.
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11l sapuanm

1. Ina KaKEOrO SHAYEHHA NAPaMeTpa & PemuTe ypPABHeHHe
5+ 5 *=q.

2. Ina gaxgoro SHAYEHHA HAPAMETPa 4 pelnuTe HepABEHCT-
BOo V2x+3>Va-—x.

3. [Ina KamIoro SHAYEHHUA IAPAMETDA (¢ DPellnTe HepPABEeHCT-
Bo log,(4dx—a)=log, (8x—4).

4, Ina Kaxgaoro 3HAYEHHA IIAPAMETDA G pPeliATe CHCTEeMY

sinxsiny=a?+1

cosycosx=—3a.

YpaBHEHMEH

5. Haltmure BCe 3HAueHWH Tapamerpa @, IPH KaxIOM U3

KOTOPHIX ypapHeHHe VX -—a=Xx+2 uMeeTr eAIWHCTEReHHHIN
KOpeHb.

IV eapuanm

1. [lna raxgoro sHaYeHHA lapaMeTpa @ PEIInTe YpPaBHeHMe
6*+6*=a.

2. Ina Kaxgoro 3HAYEHNA NAPAMeTpPA @ pemimTe HepPAREHCT-
Bo V2x—1>Va- 2x.

3. Ina KaMZAOTO SHAYEHHA HAPAMETPA @ PEIIHTe HEePABRCHCT-
Bo log,(bx—a)=log, (4x—5).

4, Ina KaIZoro 3HAUECHHAA OAPAMETPA ¢ PpeIIATe CUCTEeMY

cosycosx=—a?-1

sin xsin y=3a.

VpaBHeHHI [

5. Halinmre Bce 3HAaYeHHS NapaMeTpa &, OPH KAKIOM M3

L
KOTODHIX ypaBHeEMe VX +a=x+3 BMeeT eANHCTBeHHEIH
KOPEHB,



paszpen 111

KourponbHbie paéoTtsl

K-1 I sapuanm

1. @ynrnusa y=f(x) sagaBa | 7
rpapmxom (puc. 60).

VYraxure gaa oToil GyER-
ouu: a) 00AACTL onpene- -
JeEmna; 6) HyJaH; B} Opo- yv= f(x)/r BN 17

. MEXYTEH 3HAKOTOCTOSH- L § BR Y -
CTBA; T) OPOMERYTHH L L ' a7 -
BoapacTaEnsa (yORIBAHUA); = - x
A) HaHGOnbIIee M HAM- — i
MeHbIIlee 3EAMEHHA QPYyHK- : |
ouR; €) 06JacTh HIMEHe- N F S O T
L. Puc. 60

o 2

2. Hatfinure oGnacTh onpeneneHda HyERORR ¥ = 2_'_: .

3. IIocrpoilite rpadbnkx GYHKUEHM y=(x—2)?-1. ¥Vkamwure
Ay aroil GYHRIIHY: a) obxacTh ompefeleHnA; §) Hynm;
BE) OPOMeXYTKH SHAKODOCTOAHCTBA; T') HPOMEXYTKH BO3-
pacrauma (yOmBaHEHA); A) o6IACTE H3IMeHeHUA.

4. Hoxaxnre, aro byaxuua f(x) quHaa, €CJIH:

a) f{x)=Tcosdx+8x% 6) f(x)= " x-x x3+x.
x+2 x-2
5% Ha#iaure ob6aacTh onpeieneHuA QVHKIAH:
2) y=Vx2— 4 +log,(5-x); 6) y=‘\/9—%.

6*, Tlocrpotite rpadmx byExmuRm y=1 +sin(4g-—x).

7%, Ilocrpofite rpadur QyrKOoum y=V|x}—2. Vraxnre faa
aTol QyEKIMH: a) obnacTe ompeAenerns; 6) Hyiu; B) mpo-
MEKYTKH 3HAKOIOCTOSHCTBA; I') NPOMEKYTKH BO3DACTa-
HEA (yOMBAHHA); A) o6JacTh M3MeHeHHA.

K-1 II eapuanm

1. Dypxuua y=f(x) sagava rpadburom (puc. 61). VraxH-

Te znda sTol QyHKOAM: a) o0xacTh ompemeredns; 6) HY-
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J¥; B) OPOMEXYTKH 3HA- T 5 71 117
KONCCTOAHCTBA; T) Ipo- ; i T
MEXYTKM  BO3DACTARHNR N = f(x}
(yOniBamusd); 1) HauOOJB- ; /

nulee M HAaWMeHbINee SHA- Q_ 1Z '

YeRua (BYHRKUUH; e) o~ : + -
A8CTh M3MEeHeHHA. —44;&.49_ 143 ]

2. Haitaure ob6iacTs onpe-- : i ’ ! '
AeneHns PYHEKIUR et e

_ V4«2 Puc. 61
x-1 ~

3. Tlocrpoitte rpadpmr byErmMH y=(x-4)°-1, Yramxure
Aag 9Toi QYHKUUM: a) o0JAcTE ompeleneHud; 0) HYJIH;
B) TIPOMEXKYTKH 3HAKONOCTOAHCTRA] T') NPOMEXYTKH BO3-
pacranna (yOneaHusa); A) o6HACTE U3MEHECHHSH.

4. Horaxure, uro QyHRuEA f(x) HeweTHAH, ecim:

E== i —_ 5. == x- 1 —_ -3:_+.-1:.
a) f{x)=8sin3x—2x% 6) f(x) P M 3
5*, Haitaure obaacts onpenedesns GbyErmun:
a) y=V8—x +logy(x*-1); 6) y=\/;1?—-4.

6%, IlocTpoiiTe rpadmx GyHRIHA y=cos(% —x) +1.

7%, IlocTpoiite rpadmr dyExOouu y=YV|x|-1. Vramure pid
aToil dyaxnuu: a) obnacTs onpegenenun; 6) Hyad; B) Tpo-
MEXYTKH 3HAKOMOCTOAHCTEA; F) HNPOMEeXKYTKH BO3pacTa-
HHA (yOsiBaEHMA); 5) 0o0AACTE H3MeHeHHUAd,

K-1 III sapuanm

1. @yarona y=f(x) sagama :
rpagurom (puc. 62). | ¥i
Yramure gas svoll pyax-
nun: a) obmacTs ompene- | y=f(x)
aAeHENd; §) HYJNIH; B) Gpo- | :

MEMYTKH  3HAKOIIOCTO- AN /
AHCTBA; T) NPOMEXyT~ | i —
KU BospacraEMs (y6mBa- [ 3 0| 3 1 e
HuAa); ) HanbGoammiee M : t'
HANMEHBIIee JHAUSHHA | i i
dpyaxnua; e) obmacte T
N3MeHeHHA. 1 —1 i
Puc. 62
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V25 — x?
x-3 °
3. TlocrpoiiTe rpapur dbysrnum y=(x+3):—-4. Vramxnre
oaa 2ro¥ yHKOMH: a) obiacTh onpexeneHuda; 6) Hyam;
B) IPOMEXRYTKH 3HAKODOCTOAHCTBA; I') IPOMEXYTKH BO3-

pactaEua (yORBaHUA); X) 00MACTH H3MEHEHHT,

4, Joxakure, yro GyHKOAA f(x) geTHaA, ecau:

£] 2_ 2 5
a) f(x)=Tsein*dx+|x}; 6) f(x)= ’f,xf; - ’f,-:,;'

5%, Hailinyire ob6nacTs onopepeneHua HYBRIVHS

a) y=Vx?—-1+logy(—-x3+x+12); 6) y= 1—_32-

x2
6%, Mocrpofite rpadux byukoua y=2-sin (x - % )

2. Hahanre ofnacTs onpepeneHnsa GYHEIHHA Y=

7*. IlocTpoiite rpadur dyruuam y=V/ix|[-2-1. ¥Yramure
ansa aroil GyHRUM®: a) obigacTh oupepenenwna; 6) BHyaH;
B) NPOMEXKYTKH SHAKONOCTOSHCTB&; I') NIPOMERYTKH BO3-
pactaausa (yORBanus); x) ofaacTh WSMeHeHUA,

K-1 IV eapuanm

r

B ___I_
-
T

|
[

- -
L
!
S T,
T 1

1. ©yaknma y=f(x) samama [ | T T 1y} 1 [
rpadmkom (pmc. 63). |
Vramnare AN aTO#
dbyaKkOuM: a) obaacTs om-
pefencand; 6) ayam; -
B) OpOMERYTHH 3HAKOIO-
CTORHCTBA; T) NPOMEXYT-
Kp BospacTanms (yOoIBa-
HAg); &) Hapboabimee H
HamMeRbIlIee 3HAYEHMA Puc. 63
dbyERINA; ) obaacTs H3- :
MeEEHHAA.

if
_$

V16 —x?
x+8 °
3. Tlocrpoiite rpadux byuromm y=(x+2)?-4. Yramurte
and sroii GyEROHU: a) ofiacTs onpeAeNeHHA; §) Hyad;
B) OPOMEXYTKH 3HAKOIOCTOSHCTEA; I') IPOMEXKYTKH BO3-

pacranns (yOeBaHUS); J) 00MacTh H3MeHeHHA.

4. Hoxaxure, uro byExnnus f(x) HedeTHAd, €CIM:

a) f(x)=6tg4x~-3x"; 6) f(x)= 111120 - 9;;120

2. Hadizure obmacTs oupepeaeHna GyHEROUN Y=
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5%, Haltnure obaacTh onpeneeHns (PYHKIHA:

2) y=V=#"+x+20+logy (-9  6) y=4 /1"

x?
6%. IlocrpoiiTe rpadbur GyHEOUH I==cos (x— % )+ 2.

7%, Ilocrpoiire rpabur dyHKDHu y=V|x(—1-2. ¥Vraxnre
And »roit Qyarouu: a) obnacre onpejeneHds; 0) HynH;
B) IPOMeXVTEH SHAKOIOCTOAHCTBA] ) NPOMEKYTKHE BO3-
pacranna (yORHBABHA); 1) o0macTe MBMeHCHUA.

K-2 I eapuanm

1. Haiigure f(x) 1 f(x,), ecan:
a) f(x)=8x°—12x2+6x+2, x,=1; 6) f(x)=xsinx, x0=125.
2. Haiigure f(x), ecan:

a) f@)= 225 6) £ =5V ) 1(0)=5% 1) F(0)=V22 1.

3. BuuncianrTe 3HageHWme mpom3BogHo#l pyHKnRm y=tgdx B
TOUKE Xgp=— :’:—

4, HajinuTte Bce 3HAYEHNA X, OPH KAKAOM H3 KOTODHIX DO~
napopuan QyExmuE y=x°—6x2+9x—11 pasHa HymO.

5%, Haltgure f'(x), ecou:

a) f(x)==%+3w; 6) F(x)=1n(3+2x); B) f(x)=x VP 122+ 8.
X
6%, Touka ZRuKeTcH TUO Upamoill. 3aBHCHAMOCTE e¢ KOODEHHA-

THI X OT BpeMeHH t 3afaHa Gopmyaofl x=13+ 10¢- 512,
Haf#zute MOMeHT BpeMeHn i, ROTJa TOYKA OCTAHOBHUTCH,

7%, Haiigure npomasoanyio oyarnum f(x)=InVeosx.

K-2 II sapuanm

1. Hadigure f'(x) u f(x,), ecanm:

a) f(x)=—6x*+5x+3x%+8, x,=1; 6) f(x)=xcosx, xo=
2. Haitpgare f(x), ecau:

8) f()= 2522 6) 1(x)=7Va?; ) 7(x)=logy;

r) f(x)=V4x-2.

+

(S1E]
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3. Brlumcamre 3HAYeHWe IPOWM3BOAHOMH GyEEODARA Yy =ctg3x

B TOUKE x0=§.
4. HaiiauTe Bce SHAYEHHSA X, IPH KAKJOM H3 KOTODRIX TIpo-

U3BOZHAA PYHHELRHH ¥ =x®+ 3x%—9x—13 pasHa myaio,
5%, Hadiznre f'(x), ecyn:

3
D 1= 3=~ 0V ) f(=e™ % ) f(@)= VB,
x

6*. Touka ABRMMKETCA IO OPAMOH, 3ABECHMOCTEL €€ KOODAWHA-
T X OT BpemMeHu [ 3agana QopMynoll x=174 24¢- 412,
Haiiaute MOMenT BpeMeHM {, KOTHA TOUKA OCTAHOBHTCA.

T*, Halizure npoussoauyioe byvHROUN f (x)=e“m.
K-2 IIT eapuanm
1. Haiigmre f'(x) u f'(x,), ecan:

a) f(x)=-5x*+4x%+6x*—2x+8, xp=1;

6) f(x)=xtgx, xo="7.
2, Haligure f'(x), ecxu:

8) 1()=2222; 6) £(0)=5Virt; ) 1()=10% 1) 1) =Vz+3.

3. BrucanTre 3HaYeHMe MPOUIBOAHON (YHEKOUHE Yy -—cos3x

B TOUKE Xgq=— %
4, Hafigure Bce 3HAYCHNA X, IPH KAXIOM H3 KOTOPBHIX PO~
u3BoAHAd QVHKIHU I=x?—4x%+5x—17 paBga HyIIO.

p*, Haitnure f'(x), ecnn:
6 ]
a) f(x)=?+ 12Vx% 6) f(x)=lg(4-38x);
X

B) f(x)=4xVY38x2—-2x+1.

6%, Toura ABHEKeTCH Io OpAMOH. 3aRMCHMOCTD €€ KOODAMHA-
THL X OT BpeMeHH ¢ 3ajgaHa dopmynoit x=23+20t-5¢2.
HaliznTe MOMeHT BpeMeHH I, KOrJAA TOYKS OCTAHOBHTCH.

7%, Haiipure nmponssozayn byHrmuna f(x)=InVy5+sinx.
K-2 IV sapuanm

1. Haiignre f'(x) un f'(x,), ecau:
a) f(x)=56x*—4x*+2x2-3x+45, x,=1;
6) f(x)=xctgx, xo="

T
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2.

8.

4.

5%.

6*0

7%,

Hatigare f'(x), ecam:

8) F(9)= 3222 6) £(x)=7 V% ») F(¥)=1g;

r) f(x}=V6x+5.
Brniyncnure sHaueHHe NpoM3BogHOH GyYREKIMM y=sin2x

=r
B TOYKe Xy= 3"
HadiguTe Bce 3HAYEHNA X, IPH KAMIAOM M3 KOTOPBHIX TIpPO-
H3BOAHAA QYHKOUER Y=x%+2x%2-Tx—13 paBHA HYJIIO.
Haiigure f'(x), ecan;

3

a) f(x)ﬁgf/'—i—ﬁ Vx5 6) f(x)=10% 3

X
B) f(x)=8xV4x?-2x+1.

Touka Jenmerca mo upaMoidi. SascEMOCTS: ee KOOpIITHA-
TH X OT BpeMeHH ¢ s3ajjana popmynoit x=27+ 241 - 212,
Halipure MmomMenT BpeMeHH i, KOIZA TOYKA OCTRHOBHUTCH,

Haiizure nponssoguayr GyaKmanA f(x)=e¥5-cex,

K-3 I sapuanm

1.

b*,

6*.

7%,

Haga ¢yEroua Fix)=2x%+8x2—1. Haitaure:

4) NDpOMEeXYTKN BO3PACTARHSA H yORIBaEHA (YHEKIWH,

0) maufonpliee M HaHAMEeHLOIee 3IHAYCHAA OGVHKOHD HA
orpeske [—1; 2].

Hanmumure ypaBHeHHE KacaTedknHoM K rpabrry dyHk-
mup f(x)=x*+38x%-2x+2 B Touke ¢ afcmmecoit x,=1.

Hcenenyiite dynxnwmio f{x)=x®—-3x u noecrpodite ee rpa-
dhnx.

Hucso 72 OpeACTABETE E BHAE CYMMEI TPEX HOJMOMHTOILE-
HBIX YHCEJ TAK, YTOOBI ABa U3 HUX OLUIM DABHEL MeRAY
cobolt, a cymMma KeaApaToB 9THX TPeX gucesn OLIA HAamW-
MeubIuel.

Dasa dyaxnua f(x)=V-x2+6x—5, Hatigure:

a) o6racTe onpegeieHud GYHKIRL;

0) ODOMEMYTRE ROBPACTAHNA W yOHBaRWA PyHRIEN;

B) HanGonpmee W HAUMEHLIISE 3HAUEHUS (PYBERIUH HA
orpeaxe [2; 5]

Hamownmure ypagpHeEne KacaredbHoil K rpabury GyHKIUR
f(x)=23-3x%+ 2x+ 10, napanrensuol OpaMoi y=-x+5.

OnpeaennTe NDPOMEKYTKH BBIIVKAOCTH BEepx (BHHA3)
rpadbura byaRIuM y=>5x—sin 2x.
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K-3 II sapuanm

5*0

6%,

7*.

Hama ¢pyaxauaa f(x)=x%-3x2+ 1. Haiigure:

a) MpoMeKYTKHM BO3pacTaHUA ¥ yORIBaHUA (PYHKOHK;

0) HanGoapIllee M EHAUMEeHbINee 3Ha4YeHHI (DYHKOHMHA Ha
orpegre [-2; 1].

Hapumure ypaBHedHe KacaTenbHo# K rpadpmry QyeEk-
e f(x)=x°-3x2+2x+4 B TouKe ¢ aGecmucconr x,~=1.

Hccnepyitre ¢yarpmuo f(x)=x*—2x2 u mnocrpoiite ee
rpaduk.

Ymeno 78 mpejacrapbTe B BUAE CYMME TPEX TOJOMKHTEIh-
HHIX YHCEN TaK, yToOnl ABA W3 HAX ORLOIH IPONOPOHQ-
HaJbHB duchaM 1 H 3, a cyMMa KBRIPATOB HTHX TPex
yncesl 6plMa HAMMeHbIOel,

Haga byarmma f(x)=V-x%+8x— 7. Halianre:

a) o6nacTh onpegeneHud GHyHKOMI;

6) DpOMEXYTHKH BOSPACTAHMA M VORIBAHUA GYHKIHH;

B) HauboJibIee H HAaWMeHbIDee 2HAYeHANs (GYHKIHM Ha
orpeske [3; T].

HanwmuTe ypaBHeHNEe KACATENLHOR K rpadury PYHKINH
f(x)=x*+3x%+x+ 7, napamneapsol npamoit y=—2x+1.

OnpegennTe NPOMEXYTKHM BHINYKJOCTH EBepX (BHHUI)
rpadmra dysRIuR ¥~ Tx+cos2x.

K-3 IIl sapuanm

1.

5*.

HOaua pyaxoma f(x)=2x%-8x%+2. Haligure:

4) DPOMEXXYTKH BO3pacTAHHA KM YORBAHMA QYHKINH;

0) mambonenice H HAMMeHbINEe 3HAYCHHA QYHRINH Ha
orpeake [~1; 1).

Hapumure ypaBHeHHe KacareabHOH k rpaduky PyHK-
mnE f(x)=x—3x2+2x—-1 B Touke ¢ abenmccoit x,=2.

Hccneayiite ¢yrrmmio f(x)=x2~12x m mocrpoiire ee
rpadux.

Yucao 63 npeacTaspTe B BHAE CYMMEI TPEX NOJIOKUTEND-
HEX YHCeJ TAK, 9TO6BLI ABA M3 HHX OBIH NPOTOPIHO-
HaJBHL YHcaaM 1 B 2, a DpousBejeHMEe PTHX TPEX uH-
cex GOm0 HAMOGONLITHM,

Haga dyaxnma f(x)=V-x*-8x--12. Halixgure:

a) ofmacTe ompemenenns PYHKRBHH;

0) IpOMeXRYTKH BO3SPACTAHUS W YVOBIBANHUSA PYVHKITHHN;

B) HauGoJbliee ¥ HAWMEHbMee 3HAYCHHA PYHKIHH HA
oTpeske [-5; ~2].
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6*.

7*0

Hanpmure ypanHeHHe KacaTelkHONR K rpaduxy dyHxmun
f(x)=x*+6x2+16x -3, napanneassoil npamoit y=3x+5.

OnpefenuTe DPOMEXYTHM BHIVKJIOCTH BBepx (BHES)
rpaduKa PYyHROIEHU Y =4x+ sin3x.

K-3 IV eapuanm

10

5*.

6*.

7*.

HHana ¢yaxoma f(x)=2x%+6x2—1. Haiigure:

2) OPOMEeKYTKHM BOSPACTAHKSA M YOHBaHHA PYHEIHM;

0) HauboJplee M HAUMEHBINEEe JHAYECHHA (PYHKIOUN HA
orpeare [-3; 0]

Hanmnmure ypaBHeHHE KACATEIbHOR K Ipaduxy dQyHK-
oy f(x)=x*+x?-2x+1 B Toure ¢ abemuccolf x,=-1.

Hecnegyitre dpyarnuio f(x)=x%-2x2+2 u mocTpoiite ee
rpadpuk.

Yucao 66 npencraBeTe B BHAE CYMMEI TPEX HMOJOKHUTENE-
HBIX YHcen TaK, YTo0OH ABa H3 HHX ORIH TPONOpHUo-
HansHE ducnaM 1 u 3, a npouseefedye STHX Tpex 4H-
cell GLII0 HaubOALIMM.

Nana dyuxoua f{x)=V-x2-6x~5. Haligure:

a) ofiacTE onpefeneHNd PYHKIHHA;

0) mpoMeXYTKHM BORPACTARHA ¥ YOMBAHUS QYVHKIHER;

B) yaufonbiiee M HauMeHbINee SHAYEHHA (QVHKIHAH HA
orpeske [~4; -1].

Hanmmure sgpasnenne KacatenbHo# K rpadprry dyHKOUH
f(x)=x3—6x*+10x—1, napannexsnoil npamoi y=—2x+1.

OnpegesinTe NPOMEKYTKHE BHIOVKJIOCTA BBEPX (BHH3)
rpadura GyExnmun y=6x—cosdx,

K-4 I eapuanm

1.

Joxamure, uro dpyrrnua F(x) asagerca nmepesocobpasEoik
Axa byvernun f(x), ecamu:

a) F(x)=x%-5x2+Tx-11 u f(x)=3x2-10x+7, x€R;
6) F(x)=2x5+¢* m f(x)=10x%+¢e*, x€R.

HafinuTe neppoofpadnyio AJNS PyYHKOAAN:

a) f(x)= 2 ~2sinx, x#0; 6) f&W)=1, x>0.

Hatigute Ty neproobpazuyio F{x) ana dbynrumn f{x)=
=4x%-8x, rpadur roTOPOH NMpoxoxmT Yepes Touky A(1; 3).
Buunennre miaocmank Gurypsl, orpaHuYeHHON JIHHHAMU
y=x? m y=4,
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5*, Haiianre:

a) \VBx+1dx;  6) § 25

1+9x2°

6%, BruucanTe mIomaab QULYpPH, OTDAaHMYEHEHON JAAHUAME
y=x*-6x+7 m y=—x*+4x-1.

]
7%, Brelumenure Slx —-2|dx.
L)

K-4 1l sapuanm

1. Hoxramxure, aro ¢yaromA F(x) apnaerca mepsoobpasHoit
ona dyvermun f(x), ecnu:
a) F(x)=x*+4x*-5x+7 u f(x)=3x*+8x-5, x€R;

6) F(x)=3x'~Inx n f(x)=12x3-~f;, x>0.

2. HaiiguTe nepnooﬁpaanyro AnA PYHKITHH:
a) f(x)n 7 +cosx, x#0; 6) f(x)=3e", x€R.

3. Halizure Ty nepsoobpasayw F(x) ana byaxmmam f(x)=
=3x%+4x, rpadux Koropoil mpoxoauT gepes Touky A(1; 5).

4. Buiunenwmre maomexnn GUrypsl, OTpAHHYCHHON AHNHUAME
y=x%*nu y=9.

9% HahgnmTe:;

a) SV4x+5dx; o) S\/%

6*, BRucanTe IIOM&aAb (QHTYPH, OTDAHHIEHHOM JIHHHAMU
y=x*-4x+2 m y=—x%+6x-86,

3
7%, BeiuHCAINTE Slx— 1|dx.
0

K-4 IIl sapuanm

1. JHoramxnute, ure dyaroua F(x) apagercsa mepsoolpasHoi
Ena oyaxkouu f{x), ecam:

a) F(x) 3x%+5x2+tgx-8 m f(x)==9x2+10x+
X# - +1m, neZ;
6} F(x)=6x5+1n6x H f{x)=30x‘+—i-, x>0,

2. Haiigare nepnooﬁpaaaym AN QYHKIOUH:
a) f(x)= +4smx, £#0; 6) f(x)nlx, £>0.
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3. Haiimnre Ty neproobpazuyio F(x) paa dyuximm f(x)=—4x8+
+;1§ » TpaddnK KoTopoil mpoxoauT uepez Toukry A{l; 2).
4. Bpiumcaure naomanes QUTYpH, OrPAHAYECHHON ITHHHAMH

n ™
y=cosx, y=0,b, x=— 3 ¥ x=3-

5%, Halignre:
a) {V6—4xdx;  6) S1+1e 5

6%, Brlupcaure NMIOIIANEL (PHTYDEI, OTPAHAICHHON JNHHEMAMEK

y=-;—x2—x+% B y=—x24+2x+5.

3
7%, BeraBcaATe S[lxw 2{-1]dx.
1]

K-4 IV eapuanm

1. Doxamwure, 9ro GyHRIUA F(x) apasercs nepaoolpasHol
Aaa dbysroanr f(x), ecanm:

a) F{x)=2x3-6x-ctgx+7 u f(x)=6x*—-12x+
x#an, ncZ;
6) F(x)=5x°-InTx = f(x)=30x5—%, x> 0.

1
sin? x

¥

2. Hailinure nepeoobpasHyo gna QyHKNNH:
a) f(x)=-%—8cosx, =0; 6) f(x)=2, x>0.

3. Haiiaure Ty nepsoobpasayio F(x) ana bysruuu f(x)=-3x%+
+ gl rpaduk KoTopoil mpoxoauT uepes Touky A(l; 4).

4. BuuyhHcauTe MACINAZR PUCyphl, OTPAHHUYCHHON JHHMAMHK
5314

= aij — slt- =
y=s8inx, y=0,5, x 6nx 5 "

5*, Haltaure:

a) V6 Bxdx;  6) SV%’

6%, Boamennre nA0OmAaAb GHUIYpLI, OrpAHHYEHHONR NUHNAME

y=_%x2+x+5%§ ny=x*-2x+1.

8
T*, BrHucjauTe SIIx-lI-zldx.
v]
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K-5 I eapuanm

1. PemmuTe ypaBHeHHE é\‘/.1\:a ~x2+]lm %xz -2x+1,
Pemnre mepapencreo (2—3):

2. (x2+3°+8)>(x*+ 95370, 3. (%)‘“2(%)“.

Pemnre ypasuerve (4—7):

4. Vx_B=x-7. 5. logs(x+1)+logs(x-3)=1.
% \a A 2sin’x _
6% Va2 +Vx-83=V2x+Vx. 7. 0T =3

K-5 II sapuanm

1. PemnTe ypaBHeHHe %/x" +4x2-2= E{/:»\:2 +4x-2.
Peminte mepasemcTBo (2—3):
2. (x34+2.2°428> (23 4+47427)8, 3. 8247 8845,

Pemute ypasnenue (4-—7):

4, Vx+8=x-3. 5. logs(x+3)+logg(x—2)=1,
* 2 _ = _ * .Eii_?_ii—
6% Vxiy2x—Ve =V3—Vx. 7% e ¥

K-5 III eapuanm

1. Pemure ypassedue Vx“ -5x2+11= V2x2 —-6x+11.
Pemure Hepaserctso (2—3):

2. {x+a+1-80>Varo:—37°. 3. (%)%(%—)H

Pemute ypasnenue (4-——7):

4. Vx-2=x-4, 5. logy(x+3)=1-logs(x—1).
2¢co8x

E a_ — % J0F T =

6 .\/x 5x+Vx —'\/6+Vx. 7%, Y| 3.

K-5 IV éapuanm

1. PemmuTe ypasHeHRue %/xa —-8x24+ 183 = 1{/23:2 —-9x+18.
Pem?-re Hepanenc'rntg {2—3):
2. (Vx+2742-4)">(Vx+45-2%)7. 3. 1133-1511%+5,
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Pemurte ypasaeame (4—7):

4. yx—4=x-6, 5. logs(x—38)=1-logg{x+2).

2cos?x
6%, \/x2+5x~—\f£=\/6—\f£. T*, m=1,

K-6 I sapuanm

Pemnute ypaBsuerne (1—4):

I, Yyx—6=x-17,

2. lg(x*-Bx24+6x+TN=Ig(x*—4x2+Tx+1).

2 Ea "R sin2zx 1
3. (x2-5x-14)Vx-6=0. 4. dr—1  dr-1"

Pemure nepaseacTEC (5—6):
5. V8x-2<x. 6% Va+3>x~3.
7%. Pemure ypaBHenne 23+74Y8x 4+ T=2-114x?_11,

K-6 IT eapuanm

Pemare ypapuenue (1—4):

1. Vx+4+2=x-3.

2., lg(x8-5x%+4+3x+21)=1g(x®-6x2+4x+27).
3. (x2-6x-16)Vx—8=0. 4, oorx _ 1

x—2 x-2

Pemure mepasedcreo (5-—6);

8. Yx-5H<x-~T. 6%, V3x+4>x.

7%. Pemrure ypasHeH#e 5™ -1+{Tx—1=5"-° 1 Vx2-9,

K-6 III éapuanm

Pemunre ypaBaenue (1—4):

1. Vx—-8=x—4,

2, lg(x®—2x2—4x-2)=lg(x*-x2~-Tx—6).

_ 2 e 19— cosrx _  —1
3. (x-1)VWx?l-x-12=0. 4, 1 Y

Pemure mepasesctBo (5—6):

B. V8x+1<x+1. 6*. Vx+4>x-2.

7%, Pemmure ypaBHeEHe 37 5+VYx2-5=8*"1+Vxr+1,
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K-6 IV sapuanm

Pemure ypasaerue (1—4):

1. Vx+4=x-3.
2. lg(x®-5x*—2x+6)=1g(x*—-4x2—-6x+1).

3. (x+1DVx2+2x-15=0. 4. ginnx -1

2x+1  2x+1°

PemnTte uwepaBencTeo (5—6):

5 VYx-8<x-b. 6% V3x+12>x-1,

7%*. Pemure ypapHeHHe 4*°-1431\x2-14 =4*-24Vx—-2,

K-7 I eaapuanm

1. Pemmre ypaemeHue jx-8|—-{2x—-4|=-15.

Pemure nepapescTBo (2—3):

2, logy,(x—2)+log,,x>10gy 4 (2x—3).
V86~ x2.

3. 138 ;_;%"”‘ <0.

PemnTe cHcTeMy ypaBHeHHiT (4—5):

4 {3 x+y-2Vx—y=4 5 {2‘°‘z("+¥+1)=xz+y—l
2Vx+y—-Vx—y=38. log,m(y? +2x)=2.

6%, Pemmnre ypasuenme log, (x2+3)=log, (4x).

7%, Pemure HepaBeHCTBO X:—2x+2<cosn(x+ 1).

K-7 II sapuanm

1. Pemnre ypampeame [x-2|—|2x+2{=1.
Pemure mepaseHcreo (2—3):
2. logs(x+2)+logzx<logs(2x+1).
— 2 -
g, VAO-X 08T 5,

Penmure crhcTeMy ypaBHeHu#l (4—5):
4. {2\/x+y—3\/x—y=3 5. {310¢3(x—y+1),x2_y__1
3Vx+y+Vx-y=10, log, m(y?—2x)=2.

6%, Pemure ypaHeHue log,(x2+4)=1log,(5x).

7%, Pemure HepaBeHCTBO X2 —4x+H<sinn (x + %)
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K-7 IIT sapuarm

1. Pemmure ypapHerHe |2x—8|-|x+1|=-2.
Pemute Hepamerncrso (2-—3):
2. logys{x—1)+loggs(x+1)>log,z{2x—1),

3 Vg—xa'logo,gx
: xr—2

PemuTe cmcreMy ypasEeHMit (4—0):

" {3\/?5-4\/:?‘=2 5 {51“5““’*'2)::.1:2—;;-—4
2Vx+y+Vx-y=5. logm(y® - 8x)=2.

6%, Pemure ypapHenne log, (x%+5)=log,(6x).
7*. Pemiute uepaBeHcTBO x2+2x+2< cosn(x+3).

<0.

K-7 IV eapuanm

1. Pemmure yparmenme |3x—-9|-]lx+2|="T.
Pemnute mepasemcTso (2—3):
2. logy{x+38)+logs(x+1)<logs(2x+ 3).
16 —x2.
. Y16 = ;"g“x >0.

Pemnre cueTemy ypapHenmi (4—5):
4 {5Vx+y_2\/x_y=1 {7Iog,r(x+y+1)=nx2+y_1
3Vx+y+Vx—y=5. logm(y® + 2x)=2.

6*. Pemmre ypasHennme log, (x2+6)=log (7x).

7%, PemiuTe HepABEHCTBO X2+ 4x+5<sinn (x + %)



WUroroaniit TeCT ANA CAMOKOHTpON

I eapuanm

YACTHE 1

K rnamnpomy us sagaunii A1—A13 aano 4 orBera, U3 KOTO-
PEIX TOJABKO OFHH BepHEIM, J1a KaKAOro SaAAHNA 3alTHNIK-
Te HOMeD BRIODAHHOTO BAMH NDPABHJILHOTO OTBETA.
1 1
. 4 2
Al. Hainure spavende Bripaenus 64 —2v2.2 .,

1) 2¢/2 -2; 2) 2v2-4; 3)12; 4)0.

1

1)5 6 —
‘Ya.
13 17 L3 15
1)e™; 2a”; 3a™; a’.
AS8. Vnpoctmre BhIpamenme 5108y03-3)% 4 log (B+8%
1) V8; 2)2V3; 3)3 4)6.
A4, Onpegenure, KAKOMY A3 VKasaHHEIX NIPOMEKYTKOB IDH-

1 43x-8 _
HaAJIeKUT KOPeHb YDABHEHHSA («5) =85,

D40 2)@ 7 3)(=2; 1), 4) (05 6).

AB. Oupesennre, KaROMY H¥3 VKASAHHBEIX NIPOMEXYTKOR
UPUEAZIEIKUT KOPEHs ypaBHeHHA log,(x—5)=3.

1) (6; 10); 2) [10; 13); 3) [13; 14); 4) [14; 16).

A6. Pemnre mepaseHeTBO 9-3%11> %

A2, YopocTure BRpayKeHHe (a

1) (-4; +0); 2) (03 —4); 3) (—°; 1,5); 4) (1,5; +0).

A'l. ¥apoernTe BHIpasKeHue

sin( —3—;)1;3(%— )cos(%—a)-i—sinz(ownj.
1) 2cos*a; 2) —2co0s2a; 3) 1; 4) 0.
A8, Pemnure HepaseHcTBO log,(x+56)< 3.
1) (-o0; 3k 2) (-5; 8 38) (—10; -2]; 4) [3; +9).
A9, Pemmure ypasHernue 28in’x—5cosx+1=0.

1)+ g +nm, meZ; 2) (-1 % +nm, meZ;
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3) i—g—+2nm, mez; 4) -;—+2nm, meZ.

A10.Haiizure ofaacts onpefenesns GyHEIUH y= :;: .
1) (—o0; ~1)U[4; +0); 2) (o003 —1]U[4; +o0);
3) [4; +o0); 4) (-1; 4].
All.Hataure nponssoguyio Gyaruus f(x)=5x%—tgx+1.
g1 . 2 . '
1) 15x nfx’ 2) 18x%+ IR
2__ 1 | P
3) 15« cos?x’ 4) 162 coa’x +1.
A12 Tlonpsysack rpadurom BRERET
dyrknun y=f(x), k xo- I — r/
TOPpOMY B Touke ¢ ab- L L 8 = f(x) +—
cmuccofl x, IpoBeXeHa : [ |
xacarenbeas (puc. 64), [ | i
"ailigaTe f(xg). - T / ;
1) f'(xe)=6; T -
2) f"(x)=-2; —i .
3) f (xp)=-3; - M1 7
4 . X, =2. I o
) ' (%x0) By LR T X
Al I
Puc. 64

A13. BuuncauTe mIomaze GUTrypHl, orpagEHYeHHON AMHAIMHT
y=x24+2x+4 n y=4-2x.

1, 1, 2, 2
11125 2) 1055 3) 1055 4 114,

JACTD 11

K wamzaomy m3 sagasnit B1—B7 yramure NoayYeHHLIE Ba-
MH OTBeT (TOJBKO UHCJO).

Bl. Bruuncanre 5sin (arctg %)

B2, Haliznre TOYKY NOKANBHOTO MAKCEAMYMA QYHKIIHH
f(x)=x3-6x2+4.

B3. Barmmcnre (V8- VE)((VE+ 12y~ V12) (Vo +V2).
B4. Haitayre sHadeHHe BHIpasKeHUS

8in 55°co86° +8in 5°cos H55° V3
cos 65° cos 5° + sin 65° gin 5° ’
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B5. Pemimre ypaBHeEme Vx4 6=2x—-3. B oTBeTe YKaKHTe
KODeHb YPABHEHHA HJH CyMMy BCex RopHeff, ecam Hx
HECKOJABKO.

B6. HailtanTe unciao 1IeJbIX pelneHHl HepaBeHCTBA
Va-2-Vx-T>21.

B'7. Haiinure npoussefeniie KOpHeid yparHeHudA
12.4*-35:6+18-9*=0.

HYACTD III

K xampomy n3 saganuit C1—C3 npureanuTe NOJHOE Delle-
HHAe.

C1. Pemure nepapencTso (3x~2)Vx%+2x-1520.

C2. IIna KaxIOr0 3HAUEHUA HDapaMeTpa o pPeIlnTe HepaBeH-
CTBO 10€4n411,6(8%—7) 21080001 1,5(B— %)

8 3
C3. Pemmure ypasHeHHe e¥*+54 Vdx +5=e"%+ V-x.

Il eapuanm

JACTb I

K ramzomy us sagapuli A1—A13 naso 4 0TBeTa, B3 KOTO-
PHIX TOJXBKO OFME BeprEH. nsa xamaorc 3a5aHNa 3aITMIIN-
Te HOMeD BHIOPDAHHOTO BAMH HPABHIBHOIC OTBeTA.

1
Al HaliauTe 3Ha49eHHe BHIPAMKeHHSA 81 -(2V3)3.
1) 8,25; 2) -3; 3) 15; 4)-9.

1 2 1
A2. VOopocTuTe BRIparKeHne (a g 5) +10a 2,

B
(=)

1) a+25; 2) a—25; 3) a+20a°+25; 4) a+10a’ +25.
A3. YopocTure BEIpaIKeHNe 361°85m_—- Blogy(3-VI0)*,
1) V10; 2) 2Vi0; 3)3; 4)6.
Ad, OnpenenrnaTe, KAKOMY U3 VKASAHHEIX IDOMENYTKOB IIPH-
HAJJIeXHNT KODeHb YPABHEHHA (%) Tagor T,
1) (-3; -1  2) (-1; 3); 3) (4; 8); 4)[2; 4]).
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AS.

A6,

AT,

A8,

A9,

Al10 . Hafizure ob6nacTs onpefieicHHA QYHKEUH y=‘V-2;—+4-

All,

OnpegennTte, KAKOMY H3 YKASAHHBIX IPOMEXYTKOB
OpHEagIeXnT KopeHs ypabHeHHA log,(8x)=05.

1) [4; 6); 2)[1; 2]); 3)(2; 3); 4)(3; 4).

Pemure HepaBeHCcTBO 125 ( Lyt

25 5
1) (G5 +o0) 2) (-0 T); 3) (05 8); 4) (3 +oo).
YopocTuTe BhipaxeHue ¢os 2a—cos?(n+a).
1) 2-8sin?a; 2) 1-8sinfa; 3) —sin®a; 4) cos®a.
Pemnre mepaBencTso log, (x—-3)=-2.
3

1) (-o0; 12); 2) (3; 12); 8) (0; 9); 4) [12; +0).
Pemure ypapHeHMe sin?x—2sin xcosx+costx=0.
1) %+2nm, meZ; 2) —%-}-ﬂ:m, mez;

3) %+1tm, meZ; 4) —%+2um, mezZ.

-1
1) (—o0; —2]U(1; +oo); 2) (1; +oo)
3) (—o0; —2)U[1; +o0); 4) [-2; 1).
Haiigure npouarogayo GyHKIHHA f(x)=58x"—-28inx+4.
1) 835x%+2cos x; 2) 36x%—2cosx;
3) 36x%—2cosx+4; 4) 35x5+2cosx+4.

Al12.Tlonesyscs rpagmeom | | yh = | | [ T}
dyaxnna y=1(x), & xo- \ — —
TOPOMY B TouKe ¢ a6- \ : —
cumccolf x, mpomemena | ! ¥ = f(x) g
g;g;a;x;x:fi{x ()pnc. 65), 3™ 3 l ; |

or- H T T
1) f'(x0}=3; - —1T- ﬁl\%ﬁz_—&
2) f'(x0)=-2; —or = \“6 -
3) 7' (x0)=-0,5; | ) n
4) f’(x0)=095- —
Puc. 65

A13. Bugucasre onomaxs GHECYPHI, OTPAHMAYEHHON IHHHAME

y=9-22% n y=9+4x.
10 ll E‘ g
1)25, 2)33, 3)33, 4)23.
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YACTH 11

K ramgomy m3 saganmit B1—B7 yraxnre nmoayveRHEEIH Ba-
MH OTBeT {TOARKO YHCIO).

Bl. Buiumcaunte 13 cos (arcctg 132 )

B2. HaitiapTe TOURY JOK&IABHOTO MBHEAMyMA GVHKIIHE
f(x)=x%+3x%-9x.

(B-2VIB+V8)(V5+VB)(/B+VE)
V8-V

B4. Haftaute 3gauyeHWe BRIDAKEHHHA
6cos®37°-3 .
8in 49°gin 25° ~ cog 49° cos 26°

B3. Brruaucinurte

B5. Pemmmre ypaerHeHue V2x+1=x-1. B orTBeTe vKamure
KODEeHP VPABHEHHS WIH CYMMY BcexX KopHeli, ecau mx
HECKOJLKO,

B6. HaiiauTe wpcao meawsix pellleEuil HepaseHcTBA
V8x—x2>2x—4.
B7. Haiianre npouspefeane KOpHeH ypaBHeHHA

6-(%)"+6-(%)’213=0.

YACTSH 1III
K xampomy us sagapmii C1—C3 npueegmTe monmoe pelre-

HHUe.
Vx24x—-12 <0

4x-3

C2. NIna RaXMAoro sHAYEHNA DaPaMeTPa ¢ PelIdTe HepapeR-
CTBO 'IvOgasm2 e+ 0,5 (5.1: - 7) < IOgsmzo. +0,6 (2x + 2)‘

Cl. Pemmure HepaBeHCTBO

C3. Pemnre ypasHeHHEe

sin(l"-'x—‘iﬂ) —lg(x®~Tx+12|+1)+1.

cog Ry



OTBOTHI K KOHTPONBHLIM pabGoram

K—1. Isap. 1. a) {-8; 4}: 6) -3; 1; 3; ) f(x)>0 opm x€(-3; 1)U
U(3; 41; F(x}<0 ompm x€(1; 3); r} f(x) BozpacTaeT Ha DDOMENYT-
kax [-3; —1] u [2; 4], yOrrBaer Ha npomesxyTke [-1; 2]; m) 3; —2;
e) [-2; 8]. 2. [-3; -1)U{(-1; 8]. 8. a) R; 6) 1, 8; B) f(x)>0 npu
x€(~00; 1)U(3; +o0); f(x)<0 mpu x€{1; 3); r) f(x) BoapacTaeT
Ha npome:xyrike [2; +o0), yvOmBaer Hs IpoMexyTKe (—oo; 2];
0 (-1 +o0). 5. 8) (-o03 ~21U[2; 5) 6) (- o0; ——g]u[%—; +o0),
7. 8) R; 6) —4, 4; B) f{x)>0 opu xe(—co; —4)U(4; +o0); F(x)<0
upE x€{—4; 4); r) f(x) nozpacTaer BHa npomemyrxe [0; + o0},
yGereaer ma npomexyTre (—o0; 0]; x) [-2; +oc). IL nap. 1. a) [-4; 3];
6) —8; —-1; 2; B} f(x)>0 mpu x€[-4; -3)u(-1; 2); f(x)<0 opn
x€(—8; —1)U(2; 3); r) f(x) BospacraeT Ha mpoMeXyVTKe [-2; 1],
yGrBaeT Ha npomexyrrax [—4; —2] u {1; 3]; x) 3; —2; e} [-2; 3].
2. [-2; 1YU(1; 2]. B, a) R; 6) 8, 5; B) f(x)>0 npu xe(—o0; 3)U
U(B; +00); f(x)<0 mpm x€(3; 5); r) f(x) BOBpPACTAET HA NDPOMEXYT"
Ke [4; +o0), yOnimaeT HA OpoMexyTKe (—oo; 4} a) [—1; +co).

5. 8) (~o0; —1)u(l; 3]; 6) [-%; 0) u(o; -%] 7. a) B; 6) —1; 1;

B} f(x}>0 mpm xC(—o0; ~1)U(L: +oo) F(x)<0 mpm x&(—1: 1);
r) f(x) Bospacraer Ha npomexyrke [0; +o0), yBEBaeT mA mpome-
myTKe (—oo; O0F; g) [-1; +o0). III Bap. 1. a) [-3; 6]; 6) —3; 1; 3;
5; B) f(x)>0 mpm x€(-3; 1)U (3; 5); f(x)<0 mpm x€(1; 3)u(5; 6];
r} f(x) mospacraer Ba mpomemxyTRax [-3; —1] u [2; 4], y{mBaer
Ha npomMesxyTrax [—1; 2] u {4; 6); a) 3; -2; ) [-2; 3]. 2. [-5; )V
U(3; 5]. 3. a) R; 6) —5; —1; B) f(x)>0 mprt x&(~00; —BYU(-1; +0);
f(x)<0 mpu x€(-5; —1) r) f(x) soapacTaeT Ha IDOMEXYTKE
[-8; +o0), yOmmaer Ha npoMemxyrre (—oo; —31 7)) [—4; +o).
5. a) (~3; —11U [1; 4); 6) (-2; 0)U(0; 2). 7. a) (—o0; —2]U[2; +o0);
6) -8; 3; B) f(x)>0 npu x€(-o00; ~3)U(8; +o0); f(x)<0 mpxm
x2€(-38; -2]u[2; 8); r} f(x) BozpacTaeT Ha mpomexyTke [2; 4-oc),
yOBBaeT Ha OpoMexyTie (—oo; —2} ) [-1; +o0). IV Bap. 1. a) [-4; 5];
6) -3; —1; 2; 4; B) f(x)>0 mpm x€[-4; -3)U(-1; 2)U(4; 5];
F{x)<0 opm x€(—3; -1)U(2; 4); r) f(x) BospacTaeT Ha TPOMERYT-
Kax [-2; 1] m [3; 5], vOnBaer Ha npoMexyTrax [-4; —2] m [1; 3);
B) 3; —-2; e) [—-2; 8). 2. [-4; -3)u(-3; 4]. 8. a) R; ©) — 4, O;
B) f(x)>0 mpr x€(-00; —~4)U(0; +o0); f(x)<0 mpr x€(-4; 0);
r) f(x) BoBpacTaeT HA OpOMeKYTKe [-2; +oo), yfriBaeT Ha npoMe-
smyrre (—-00; —2]; g) [-4; +00). 5. a) [-4; —3)u(3; 5]; 6) (—1; O)U
U(0; 1). 7. a) (—o0; —1JU[1; +o0); 6) —5; 5; B) f(x)>0 mpn
x€(~00; ~B)U(B; +o0); f(x)<0 mpu x€(-5; —1JU[1; 5); r) f(x)
RogpacTaeT Ha npomemyrke [1; +oo), yGriBaeT Ha HmpOMeXYTHE
(—oo; =1} 1) [-2; +o0).
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K—=2. I nap. 1. a) f(x)=16x1-24x+8; f'(1})=-3; 6) f(x)=sinx+

+xco8x; f'(n) =1, 2. a) =T _. 6) 3 ; B) 5%In5; 1) 1

2 @-3%" " Yz Bx-1

2 £) 2x24+8x+38
8722 ° ViTianrs

6. t=1 c. 7. -%tgx. II map. 1, a) f (x)=—24x>+15x% + 6x;

3.4, 4.1; 3. 5. a) -2 +4V%; 6)
Vot

] - ¥ - _ . r E =__EE_ 5 .
F(1)=-38; 6) f (x)=cosx—xsinx; f(z) G 2 W
3 1 2 1
6 ; B ;I . 3. -8.4.1; -8, b.a) - — -
) fo‘ ) xInb ) 4x -2 ) ax-i

— . g¥er
-8%x; ©6) 3e3%+%; ) 4x2-9x+8 o 4 o g COSX gFRF
2VxZ-8x+4 2ysinx

III. Bap. 1. a) F(x)=—20x? +12x2+12x-2; F(1)=2; 6) f (x)=

—tgxr—2 '(£)=1+£. 2.2) —2_16) L5 10m10;
cos? x 4 2 (8x—2) i
2 5 2 8 3
r) .8.3.4.1, 2.5, 8) -—=+20Vx%; 6) o —— !
Viz+3 3 U ) Ba-0igio
24x2—12x+4 CO8 X
2X — oX+ 2 6. t=2c. 7. 98X . 1. a) (%)~
B) T © 104 Bsinx IV Bap a) f'(x)
=-16x+15x% + 42-3; #'(1)=0; 6) f'()=ctgx——2—; fr(E)-
sinx 4
T 13 6 1 3
=1---. 2.8 ; 6 i B I T . & -1,
2 ) (2x+38) ) U= ) ¥nio’ VBx+5
8 2
4.1;-%.5. 8) - 72— 10V 6) 4-10%-3.1n10; ) 24X -9%+43
8 Vet Vaxt-2x+1

K—3. L map. 1. a) f({x) pospacTaer HA npomemyrsax (—oco; -1l n
{0; + o0}, yOmiBaeT Ha npomeskyTke [-1; 0] 6) 27T m -1, 2. y=Tx-3.
4. 24, 24, 24. b. a) [1; 5]; 6) f(x) BospacraeT Ea npomexcyrse [1; 3],
yOripaer Ha npomexyrie {3; 5]; B) 2; 0. 6. y=—-x+11. 7. I'padnx

GyHKOUE HMeeT BHIYKIAOCTh BBEPX HA IpOMEXYTKAX (% +nn; J'C+1I:n),

neZ, BHOYKIOCTE BHES HA NDPOMEeXYTKAX (nn; -;5+un), nez.

II Bap. 1. a) f{x) Bo3pacTaeT HA TpOMeyTRAX (—o0; 0] u [2; +o0),
yOeiBaeT Ha npoMemyTre [0; 2]; 6) 1 m -19. 2, y=—x+5. 4, 12,
36, 30. 5. a) [1; 7] 6) f(x) BoapactaeT Ha mpoMexyTHe [1; 4],
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yOrBaeT BHa mpoMesxyTKe [4; T]; B) 3; 0. 6. y=—-2x+6. 7. 'padpux
OYHKIAA AMEST BHIYK/IOCTE BHAS HA TPOMEKYTRAX (—-£+1m; £+$l:n),

4 4
n€Z, BLIMYRJIOCT: BBEPX Ha NPOMEMYTEAX (—:— +rn; %Eﬂm),

neZ. HI sap. 1. a) f(x) BospacTaeT Ha mpoMexkyTEKax (—co; 0] n
[1; +cc), yOrBaer Ha mpomexyTke [0; 11; 6) 2 1 -8, 2. y=2x-5,
4. 14, 28, 21. 5. a) {—6; —2]; 6) f(x) BoBpacTAST HA NPOMEKYTHKE
[-6; —4], yorraeT Ha npoMemyTre [—4; —-2]; 8) 2; 0. 6. y=3x--11.
7. T'padpur PYHKDHE MMeeT BHROYVKJIOCTL BBEPX HA IPOMEXKYTRAX
(EEE. &, 2xn
3’ 3 3
T, 2gn  2r  2nn
(3 A B
npomexyTrax {—oo; — 2] u [0; + o0), yORIBAET Ha mpoMemyTe [-2; 0};
6 7Tu-1. 2. y=—x+2. 4. 11, 33, 22. 5. 8) [-5; ~1]; 6) F(x)
BO3pacTaeT Ha npoMemyree [—5H; —3), yOmiBaer Ha OpPOMeERYTHe
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=—xs—-%+6. 43-2.5.2) ~115\/(6—5x)3+c; 6) %arcsin(Sx)+C.
6. 16. 7. 3,5.
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5. [-—%; 0]u[1; +oo). 6. [43 5). 7. 3. TV sap. 1. 4+¥29 o

2
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Orserm K UTOIOBOMY TeclTty

I eapuanm

Homep [A1(A2/A43| 44| A5(A6(.47)A48|.A9(410]4111.412/413
3amaHEna

Homep |2 (1 (402813128 1) 81| 4] 8
BEPHOTO
OTBETR

Homep |B1|B2|B3|B4|B5|B6(B7
3agaHuA

Bepumit| 3 |0} 4,3 (3|5 ;-2
OTBeT

C1. {-B5)U[3; + o). C2. Ecin ae(-i’i +2nn; -£+2un), nez, ro

6 (]
1 . z n .
xE€ 25; 81; ecoan o€ -E+21m; ?+2nn s, REZ, To x€[3; )

eca a=——g- +2nn waw a=-—%’£ +2xn, n€Z, T0 Her pemieHnH.
3. -1,

II eapuanm

Homep |A11A2(A31.44)A5]148|47).A8/.491A410.A11;A12;:A13
SaZaHng

Homep |4 |1 (4 [ 3|24 (32|31 2] 3| 4
BepHOT'O
OTBETA

Howmep (B1|(B2|(B3|B4|B5|B6|B7
3aA2HHAA

Bepmuiti12| 1| 2 1-314 | 5 -1
orser

C1. (~o0; —4]U{3}. C2. Beom ae(—%ﬂm; %+1m), n€Z, 10 x€[3; +oo);

ecau 0.6(-15 +rn; %n-—+1tn), neZ, ro x<€(1,4; 3]; ecam a=%+%,

neZ, ro ger pemennit. C3. 4.
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Copepxanue

IlpegmenmoBAe . . o & « & + ¢ a4

Pasaen I. MaTepHadnl AAN HOZTOTOBKH K CAMOCTOATENb-
apM paloram . . v e .

1*. CiaomHaa PyHRIRA .

2. ObnacTe onpegeneHns @yﬁuu;nn

3. Ob6nacTe AZMeHCHES QYHKIIHER

4. YeTHme N HedeTHHIe QYHKUHU

5% 3amaum ¢ mapamMeTpoM. Hernoasosanne qe'raoc'm q)ymzc-

6. IIpoMemyTEM uonmnnoc'm qucm—m. Hpouemy'mn
BHAROHOCTOAHCTBA QVHRIHHK e e e e e e e

7. IMoctpoenue rpadbmros byexmmiz . . . . . ., .

8*, TI'padnku byEKDRHA, cOmepMAINMX MOAYAN

9%, Bazaunm ¢ mapaMerpoM. Henosbssosanue rpaduros lbymzc-
i . - . . e e e e e

10. IIpemen (bymcmm

11. Odparuue QVHRIHA .

12. IIpom3goaHBIE 3NEMEHTADHEX tbyn:cu;:uii

13. IIpomspoamasa caokpol GyHROUE .

14*, IlponapoAHaA CAOMHOE PYHKIHE (npononmeune)

15. Marcumym o muarmMyM GYHKIUHM Ha OTpe3Ke .

16. Vpapuenme KacaTenpHEOH K rpadmEry dbyExRODHM . . .

17. Ilpn6muskeEHEIE BRIYHCICHHS .

18. HccaegopaHue PyHKUHE ¢ HOMOIIBIO nponano,:moﬁ

19. 3Baa89H HA MAKCEMYM H MAHAMYM . .

20%*, TeoMeTpuYecKHe 38aYK HA MAKCAMYM H MHHEHYM

21%, Bagaum HA cMecH (HA MAKCHMYM H MUHUMYM) .

22. Hcecenegosaane GYHKIAH ¢ DOMOIIBIO nponanonnoﬁ .3
NoCTpOeHUe ee rpaduia . e

23*. PemeHue 3a88Y ¢ MOMOIOBIO npouano;.moﬁ

24. Heproobpasnad. HeonpefeneHHBIH HHTerpan

25%, HaxompgeEne HeOUpeAeJeHHERIX MHTEIPATIOE © nomon:u:lo
MoOJCTAHOBEH . .

26. TeoMeTpHuYecKHIl CMBICI onpenenennoro nn-rerpana

27. Popmyna HupoToHa—JlelitHuDa

28. CpoiicTBa OOpeAeNIEHROTO HHTETPaJa.

29, PasHocuIsHEIe NpeoGpASOBSHHS YDaBHeERil

30. PaBHoCHIbHEIE MPeOGPA3OBAHHS HEPABEHCTB

31. ¥pasreHUA-CACACTBHS

32. VpaBEeHUA-CAeECTBHA (npo,u;o.nmemle)

33. PemeHHe YpaBHEHH ¢ MOMOINBI0 CHCTEM .

34. Pemenme YpaBHeHHE ¢ NOMOIOBIC CHCTEM (npogxo;mce-
HHEB) . 4 . & & o 4 = o s e e e e e e e



35%,
36.
37.

38%,

39,

40%,

41.

42%,

43.

44%,

45.

46%*,
47%,

48.

49%.
50%,

¥pasneuus eeaa f(a(xN=FFE=) . . . .
PemrenHe HepaBeHCTB ¢ TOMOIELIO CHCTeM .
Pemenue HepaReHCTB ¢ NOMONILIO CHCTEM (npo.uoxme-
HAE) .

HepaBencTBa Bﬁ;(a f (o (x))> f (B (x))

PaBHOCHALHOCTH YPaBHEHUN Ha MHOMECTBAX .
PassocnmiraOCT: ypamRHeHEH HA MHOMXOCTBAX (npo;(o.n-
HeHHe) e e e e e s .
PaBHOCHABHOCTE HEPABEHCTE Ha Mnomec'rnax
PaBHOCHILEOCTE HEPABEHECTB HA MHOMECTBAX (npono.a-
JKeHne) . . e e e e s
VYpapuenua u nepasenc'rsa c mo.nymmn

Vpaepuerusa esepa ¢(p(x)==x .

MeToa HHTEDBANOB ANA HeOPEPEIBHEIX q:vymcnnﬁ
Hecrnonesopaune CERONCTE QJyHRn,uﬁ opu pememm ypasB-
HeHWi M HepPaBeHCTR .

Paccymenna ¢ YHCIOBRIMH 3Haqemmn npn pemennn
YDaBHEHW M HEPABEHCTB . . .« . . . .
CHcTeMBl YDABHOHHI ¢ HECKONBKHMH nenanecmnun
Paccy:KFeHNA C YMCAOBEIME SHAYCHHSAMHA npn pemennn
CHCTEM YDABHeHHIT .

VpaereHHAs, HEPABEHCTBA, CHCTEME! C napamewpom

Pasagen II. Camocroarensunie paoTer . . . . . . .

Pasgexn III. Koarpoasusie paborsx . . .
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