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HNPUMEHEHUE MOHOTOHHOCTHU U OTPAHUNYEHHOCTHA
OYHKIHUU K PEHIEHUIO YPABHEHUU U HEPABEHCTB

B sTom pasnene OyayT paccMOTpEeHbI YpaBHEHUSI M1 HEPABEHCTBA C MapaMeTpamu
(M1 HE TOJBKO), pEIIeHHE KOTOPBIX OyAET ONMUpaThCsi Ha CBOWCTBA 3JIEMEHTAPHBIX
(GyHKIUNA, U3ydyaeMbIX B IIKOJBHOM Kypce MaTeMaTHKU, TaKUE KaK MOHOTOHHOCTb U
OTPaHUYECHHOCTb.

MOHOTOHHOCTbB

Onpedenenue 1. OyHKIMA HA3BIBAETCS BO3pacTaroiei Ha uaTepBaie (a;b), eciu

GOJIbIIEMY 3HAYEHHIO APTYMEHTA COOTBETCTBYET OOJbliee 3Ha4YeHHe (DYHKIUH, T.€.
jis mo0oH mapel X, X, €(&;b) Takmx, 4ro X >X, CIpaBeMINBO HEPaBEHCTBO

f(x)>f(x).

Onpeodenenue 2: OyHKIUA Ha3bIBacTCs yObIBarolield Ha wHTepBane (a;b), ecnu

0oJIbIlIeMy 3HAYEHHUIO apryMEHTa COOTBETCTBYET MEHbIIEE 3HaueHHE (PYyHKIIUH, T.C.
g I000W mapel X, Xze(a;b) TaKUX, 4TO X, > X, CIPaBEAJIMBO HEPABEHCTBO

f(x)<f(x,).

Onpedenenue 3. OyHKIUS HA3bIBACTCI MOHOTOHHON Ha MHTEpBaje, €CIM OHA Ha
ATOM MHTEpBAJIC WM BO3PACTAET, UJIU YObIBAET.

Heobxooumvle  ycnosus — 6o3pacmanusi  (yowviganus) — @yHKyuu:  €CIU
mubdepenuupyemast Gynkumst f (X) Bospacraer (yObiBaer) Ha mHTepBane (a;b), To

f'(x)=0 (f'(x)<0) npn x&(a;b).

Hocmamounvie ycnosus monomounocmu gyukyuu  f(x): ecam f'(x)>0 Ha
unrepsane (a;b), To pynkims f(x) Bospacraer Ha srom unTepsaie; ecan f'(x)<0
— yOBIBaeT.

YrBepkaenne 1. Ecnu ¢pynximst y = f (X) monHoTOHHA, TO ypaBHenne f(x)=4
(rme A — 1r000€ TEHCTBUTEIBHOE YHCII0) UMEET HE 00JIee OHOTO KOPHSL.

YrBepxaenue 2. Ecnmu ynkuus Yy = f(x) MOHOTOHHO BO3pacTaeT, a (PyHKIUS
y=0(X) MoHOTOHHO yObIBaeT, T0 ypaBHenne f(X)=g(X) umeer He Gouee ORHOIO

KOpHS.

C momotpio yTBepkaeHu 1 1 2 MOXHO 000CHOBATh €AMHCTBEHHOCTH PEIICHUS
YpaBHEHUSI B Te€X CiydYasX, KOTJa pPEeHIuTh €ro CTaHJapTHBIMH CHoco0amMu He
MPEACTABISIETCS. BO3MOXKHBIM, HO TIPH 3TOM YIAETCs MOI00paTh KOPEHb YpaBHEHUS,
KOTOPBIW, KaK MPaBWIO, SBJISETCS LEIbIM 4YUCIOM. [Ipu 3TOM Haxo y4uuThIBaTH, 4TO
pelieHre ypaBHEHUS «METOJOM TMOJ00pa» He OyAeT 3acuMTaHO TMPH TMpOBEpke 0e3
000CHOBaHUSI TOTO, YTO ypaBHEHUE HE UMeET ApYyrux kopHeu. Takoe oOOCHOBaHUE
4acTo yJIaeTcCsl CAeNaTh, ONMUPAsICh HA CBOMCTBA MOHOTOHHOCTH (DYHKIIH.
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ITpumep 1. Pemuts ypaBHenue log, X =4—X.

Pemenwue. Ilombopom Haxommm, 4TO 3aJlaHHOEC ypaBHEHUE UMEET KOPEHb
x=3. Tak kak B 001AacTH OIpE/CICHUs YpaBHEHus, T.c. Ha uHrepBane (0;+ ),
norapudmuueckas pynkuus Yy =109, X Bo3pacraer (ocHoBaHue 3>1), a QyHKIMA
y =4 — X yObIBaeT (MpsiMasi ¢ OTPULATEIBHBIM YIJIOBBIM KOA(PPHUIIMEHTOM), TO APYTHUX

KOpHeW ypaBHeHHe He umeer. CreoBatelibHO, X =3 — EIUHCTBEHHBII KOPEHBb
ypaBHEHMUS.

[pumep 2. Periuth ypaBHEHHE |Ogs( 5+ ﬁ ) =log, X.
Pemenne. [omownum t=log,x. Torma x=4', \x=2', u 3amaumoe
ypaBHEHHE MOKHO TMEpernucarb B BHIC Iog3( 5+2' ) =t, OTKyaa mojy4acm

MoKa3aTeJbHOe ypaBHeHHE 3 =2'+5. DTo ypaBHEHHE MMEET OYEBHIHBIH KOPEHb

t=2 , HO YTBCPIKIAAThb, KaK B IIPCAbIAYIICM IIPUMCPC, YTO ITO CHHHCTBGHHBIﬁ KOPCHb
YpaBHCHUA, HCIIb34, 100 Kak JICBasA, TaK U IIpaBas 4aCTb YPABHCHHA — BO3pacCTaromasa

¢ynkuusa. Ho eciiu 06e yactu ypaBHEHUs pa3AesiuTh Ha 2", 10 MOTY4YHM:
3 t l t
—| =1+5-]| - |.
2 2
t
TenepL JEBadA YacCTb YpaBHCHH:A, T.C. IIOKAa3aTCIbHAsA Q)YHKHH}I y= (EJ )

3
BO3pacTaeT (OCHOBAaHUE §>1), a TpaBasi 4yacThb ypaBHEHMS, T.e. IOKa3aTeIbHas

t
bysknus Yy =1+5- (%j , YyObiBaeT (OCHOBaHUE % <1). 3naumr, t=2 -

CIMHCTBEHHBIH KOPEHb YPaBHCHHS.
[Tockomeky t=Ilog,X, 1O M3 ypaBHeHus log,x=2 Haxomum X=16 -—

€MHCTBEHHBIN KOPEHb 3aIaHHOI0 YPaBHEHHSL.

[Mpumep 3. Pemmts HEpaBeHCTBO 2° >6— X .

Pemenue. 3mecs mpu X=2 neBas u mpasas
yacTu paBHbl. Tak Kkak B o001acTd ONpeNeleHHus 4,
HEpPaBEHCTBA, T.€. Mpu X € R, mokazarenbHas GyHKIUS

y=2" Bospacraer (ocHoBanume 2>1), a QyHKIMS
y=6-—X yObBaer (mpsiMasi C OTPHIATEIbHBIM

YIIOBBIM  KOO((QULIMEHTOM),  TO  HEPAaBEHCTBY __~
YIOBJIETBOPSIOT 3HAYEHHS] X, KOTOpbIE OOJbIIE WIH 0
paBHbI 2 (cM. puc.). ClieZ10BaTeIbHO, PEIICHHE JAHHOTO
HEPABEHCTBA UMEET BUJ| X € [ 2:+ oo).

LLLL LLLLLL .

“’K"'"'”'
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IIpumep 4. Haiinute HauMMeHbIIEE 3HAYEHUWE NapamMerpa d, OpU KOTOPOM
byHKIUSA
y=9+7x—3lax+2|+|ax+5[+|x+1]
SIBJISIETCS HEYOBIBAIOIICH HA BCEM YUCIIOBOM MPSMOM.

Pemenue. [daunas pyHKuus onpenencHa Ha BCEl YUCIOBOM MPSIMON U TIpU

- 2 5
JIFOOOM 3HAYCHUH mapameTpa a ABJIACTCA KYCOYHO-JIMHCHHOMU. Touku —1, -, ——

a a
pa30MBAIOT YHCIOBYIO MPSAMYI0 Ha IMPOMEKYTKH, HA KKIOM M3 KOTOPBIX (PYyHKIUS

oo . 2 5
saBisieTcs JuHeWHoW. PaccMorpum caydait a<0. Torma -l<——<——. Ilpu
a a

pacKpbITHE MOTYJIEH NOayYaeMm:
ecin X<—1,10 y=9+7x—3ax—6+ax+5-x—-1=(6-2a)x+7;

eciu —1SX<—E,TO y=9+7x—-3ax—6+ax+5+x+1=(8-2a)x+9;
a

eciu —ESX<—E,TO y=9+7x+3ax+6+ax+5+x+1=(8+4a)x+21;
a a

eciu XZ—E,TO y=9+7x+3ax+6—-ax—5+x+1=(8+2a)x+11.
a

Jiist Toro uToObl (pyHKIMS HE yObIBajia, HEOOXOJIUMO U JOCTATOYHO, YTOOHI BCE
MOJIYYCHHbBIC 3HAYCHUS YTIOBBIX KOIPPUIIMEHTOB NMPSMbIX ObLIIM HEOTPUIIATEILHBIMHU.
CrnenoBaTebHO,

a<o,

6—2a>0,

8-2a>0, < -2<ax<0.
8+4a=>0,

8+2a>0

Orcrofia mojayyaeM HavMEHbIIEe 3HAYEHUE MmapaMeTpa, paBHoe —2. Tak kak mo
YCIOBUIO 3aJayd HY)KHO HAWTH HaWMEHblLIee 3HAauYeHWe a, To ciaydal a=>0
paccMaTpuBaTh HE HY)KHO.

[Ipumep 5. Hakipure Bce 3HaueHUs napaMmeTpa d, NPU KaXIOM U3 KOTOPBIX
YpPaBHEHHUE

27x° +(a-2x)* =2>* —8©
UMeEeT XOTs ObI OMH KOPCHb.
Pemenue. [Ipeobpazyem ypaBHEHHUE CIIEAYIOIIUM oOpazom:

(SX2 )3 +2% = (2% - a)3 +27°%. Paccmorpum  Qymkumro  f (t)=t°+2', koropas

ABJISIETCSI MOHOTOHHO BO3pacTarouleil Ha BCeW 4YMCIOBOW MpsAMON (Kak cymMma ABYX
Bo3pactatomux ¢GyHkuuii). B cwiny Bo3pacranus ¢GyHKIuM Y = f(t) PaBEHCTBO

f(a)=f(b) BosmoxHO TombKO B TOM ciydae, ecnu a=Db. B Hamem mpumepe
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a=3x?, b=2x—a. CnenoBare/ibHO, UCXOTHOE ypaBHEHHE MOXHO 3amucaTh B BHJIE:
3x*=2x—a mma 3x*—2x+a=0. JIns Toro 4ToOBl MOCHEHEE YPaBHEHHE HMENO
XOTs1 Obl OJIUH KOPEHb, HEOOXOJIUMO U JOCTATOYHO, YTOOBI €ro AUCKPUMHHAHT ObLI

HeoTpunateiaen: D=4-12a>0, otkyma a< %

OI'PAHUYEHHOCTD

3a7ayn ATOTO pasjesia COCTaBJISAIOT YPABHCHUS W HEPABEHCTBA, PEICHHE
KOTOPBIX OyJeT OCHOBAaHO Ha WCIOJIb30BAaHHE CBOWCTB OTPaHUYEHHBIX (YHKIIHH,
IPEX/Ie BCEro 3a CYeT MHOXKECTBA 3HaYeHU# (pyHkimid. Takue 3a1aud, KaKk ¥ 3a1a4du
Ha MOHOTOHHOCTH (PYHKIIMIA, OOBIYHO HE PEMIAOTCSA CTAHAAPTHBIMH CIOCOOaMH U
KJIFOUOM K PEHICHHIO, KaK MPaBUIIO, SIBJISACTCS HCCIEIOBAHME MHOXKECTBA 3HAYCHUIA
JICBOM ¥ MPaBOM YacTel ypaBHEHHsI WM HEPABEHCTRA.

HarnmoMHUM MHOXECTBO 3HAYCHUI OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHIA:
1) mpsmas Yy=kXx+Db: yeR, ecmm Kk #0;

2) mapaboma y=ax +bx+c: ye[—ﬂrB;ooj,ecm/I a>0mu ye[—oo;—?},ecnﬂ a<o;
a a

3) y=%x, y=|x|: ye[0;0);

4) y=sinx, y=cosx: ye[-1L1];

5 y=tgx, y=ctgx, y=Ilog,x: yeR;

6) y=asinx+bcosx: ye[—\/a2+b2;\/a2+b2};

7) y=a': ye(0;);

. VA

8 =arcsinx: ——=

) Y ye[ 5 2}
9) y=arccosx: ye[0;z];
T

10) y=arctg x: ——i= |
)y g ye( 5 2}

11) y=arcctgx: ye(0;7);
12)y:X+1: ye[2;oo), ectt X>0 u ye(—oo;—Z], ecmm X <O0;
X

13) @’ + b* > 2ab ms MOOBIX AEHCTBUTENBHBIX @ U b, mpuuem a° +b* = 2ab, ecim a=b;

14) a%b > \Jab st moGbIx HEOTPHUIATEIBHBIX & U D, mpuyem a%b =+/ab, ecmm a=h.
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VrBepwnenne 3. Ecin dyskums f(X) orpanmuena cpepxy, mpuuem
max f (x)=A, ¢ynkums g(X) orpaHmdena cHusy, mpudeM ming(Xx)=A, to
f(x)=A
g(x)=A

YrBep:xnenne 4. Ecim  ¢ymxims  f(X) orpanuuena cBepxy, npHueM

ypaBHeHHe f ( X ) =g( X ) paBHOCHIIBHO CHCTEME YpaBHEHHi {

max f (x)=A, ¢yskuus ¢(x) orpaHnmueHa cHusy, npudem ming(x)=A, To
f(x)=A,
g(x)=A

VYrBepxnaenus 3 u 4 Oynyt cripaBeiuBbl, eciau GpyHkmn f u g OyayT pyHKIusIMu
HE OJIHOTO, a Pa3HbIX apIryMEHTOB.

HepaBeHcTBO (X )2 g( X ) paBHOCHIBHO CHCTEME ypaBHCHHH {

[pumep 6. Peruth ypaBHEHHE 2005% =5"+57".

Pemenwue. Ilomoxkum 5 =t. Torma mpaBas 4acTh HMCXOJHOTO YpaBHEHHUS

1 1
MPUMET BUJ t+f' Bocnonb3yemcst TeM, 4To t+E22’ ecim t>0. B 1o ke Bpems

X
CIPaBEJIMBO HEPABEHCTBO ZCOS§£2. 3HAUUT, HCXOJHOE YpaBHEHHUE, COTJIACHO

YTBEPAKIACHUIO 3, CBOJUTCS K CUCTEME YPABHEHUM
5 +57% =2,

2cos§:2.
3

Pemasi mepBoe ypaBHEHHE CHCTEMBI C MOMOIIBIO MOjcTaHoBKM 5 =t, t>0,

HaxoguMm X =0. [lockombKy 3TO 3HAaU€HHE YAOBIETBOPSET U BTOPOMY YPaBHEHHIO
cucteMbl, To X=0 — pemeHue CHCTEMBI, a TEM CaMbiM W KOPEHb HCXOJHOTO
YPaBHEHUS.

. X :
[Ipumep 7. Pemuth ypaBHeHHE COSX + 4sm§ =6-sin10x.
. X . X
Pemenune. Tak xkak COSX<I, SInaﬁl, TO COSX+4sin—<5. Bonee Toro,
. X . X
COSX+4S|nE<5. B camom perne, paccMoTpuM ypaBHeHHE COSX+4Sin—=5. Takoe

. X
PaBEHCTBO MOXET UMETh MECTO TOTJ]a U TOJBKO TOTJa, Korjaa CoOSX =1 u Slnz =1, gro0

HEBO3MOXHO, H00 COSX =1 npu X=2nN, NeZ, a npu 3TUX 3HAYCHUSIX UMEEM:

. X . 2mn .
SIN—=SIn——=SInhth=0.
2 2
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. X
CrnenoBaTenbHO, COSX+4S|n§<5. B 1o xe Bpems mpaBas 4acTb HCXOIHOTO

YpaBHECHHS YJOBJICTBOPSET HepaBeHCTBY 6—SIiN10x>5 (mockompky —1<sinl10x <1).

Takum o0Opa3oM, MOXXHO cJielaTh BBIBOJ, 4YTO KCXOJHOC YpaBHCHHE HE HMeEET
p yp

PELICHUN.

[pumep 8. Pemuts ypaBaenue €os’ X +sin* x =1.

Pemenue. Ilockomeky €OS'X<cos’X m sin‘x<sin’x, To neBas uacTh
JaHHOTO YpaBHECHHUsS HE MPEBOCXOIUT CIUHMIII M paBHA €IWHHIIE TOJIBKO B Ciydae,
KOrJia B 00OMX HANMCAHHBIX HECTPOTUX HEPABEHCTBAX MMEET MECTO PaBEHCTRBO, T.C.
BBITIOJTHSIETCS] CUCTEMa YPaBHCHHIN

cos’ X = cos® X,
sin*x =sin®x.
[lepBoe ypaBHeHHE cUCTeMBbI BBIIONHsETCS mpu COSX =0 u mpu cosx=1. [Ipu

9TUX 3HAYCHHAX X BTOPOC YPaBHCHHC TAaKXC BBIINOJIHACTCA: C€CIIH COSXZO, TO

sinx==+1,a sin*x=1, a ecmu cosx=1, o sinx=0. [To3TOMy pelIEHHUsIMH CHCTEMBI,
. T
a BMECTC C HEW M pCIICHUSMH HMCXOJHOTO YpaBHEHHS, OYIyT X= P +7Tn u

X=2nn, nel.

IIpumep 9. Halinure Bce 3HaueHWs napaMerpa d, NPU KaKIOM H3 KOTOPBIX
ypaBHEHHUE

a’ +13|x|+5v4x* +9 =3a+3|4x—3a|

HUMEET XOTs Obl OJIUH KOPEHb.
Pemeunwue. Ilepenumem ypaBHEHUE B BUJE:

a’ +5v4x* +9 =3a+3|4x —3a|-13| x|
n pacemotpum Qymkumn  f (x)=a®+5V4x*+9 n g(x)=3a+3|4x—3a|-13|x]|.
Oyukius f (X) sBisieTcst yeTHou u mpu X <0 — yOwiBaeT, a mpu X >0 — Bo3pacTaer,
cienoBareinbHo, X =0 sBisercss Toukoid Munumyma st Gyrkuun f(x). @yskims
g(x) mpu x<O npumer Bux g(X)=3a+3|4x—3a|+13x wu Gyzer Bo3pacrars
,ampu X>0

HE3aBUCUMO OT TOTO C KAKUM 3HAKOM PACKPOETCs BBIPAKEHUE 3| 4x —3a

g(x)=3a+3|4x—-3a|-13Xx u Oyzmer yObIBAaTb OIATH K& HE3aBUCHMO OT TOTO KaK

PacKpoOeTCsl  BBIpAKCHHUE 3|4X—3a , craenoBatenbHO, X=0 sBIAETCI TOYKOM
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MakcumyMa Jutst GyHkimn g (X ). ITockoibKy HaumMeHbinee sHadenne ¢pynkuun f (X)
¥ HanGobllee 3HaYeHne GyHKIMK g (X) JOCTHraeTcs B OXHOU M TOii xke Touke X =0,
TO HCXOIHON YypaBHEHHE OyJeT UMETh pEIIeHHE TOTJa W TOJBKO TOTJa, KOrna
f(0)<g(0), o ectp
a’+15<3a+3|34|.
Ipu a>0 nmomywaem a’-12a+15<0 < ae[6—\/z;6+\/Z].
IIpu a<0 momywaem a’+6a+15<0 < D<0 < O.

Takum 00pa3oM, HCXOIHOE YPAaBHEHHE UMEET PEIICHUS TIPU a € [6 ~J21,6+ \/Z} :

3amaun A1 CaMOCTOATEIBHOIO pelleHHs pa3OouThl Ha JBa ypoBHA A u B.
YpoBeHb A COHEPKUT YpPaBHEHHMS] M HEPABEHCTBA, KOTOPBIE HE PEMIAIOTCA
CTaHAAPTHBIMM METOAAaMH, a i1 PEUIeHUS KOTOPbIX HEOOXOIHMMO HCIOJIb30BAThH
MOHOTOHHOCTh M OTPAaHUYEHHOCTh (PyHKIMI. YpoBeHb B 3T0 3amaum ¢ mapamerpamu
JUISl PELIEHUSI KOTOPBIX, OMAThH K€, UCHOJb3YOTCI MOHOTOHHOCTh M OIPAHUYEHHOCTh
¢yHkmii. 3amaun ypoBHS B 1O CIOXHOCTH MAaKCHUMAalIbHO MpHUOTMKEeHBl K 18
3ananusiM EI'D no npoduibHON MaTeMaTHKe.

YpoBens A

Pemmts ypaBaenus (1 — 45):
1A, 3¥ 4% =5% L tne
2A. 3 =4-x Penienue

3V 7«
3A. | = | +==2"

(5) c Pemenue
4A. logy (1+ Jx ) =logz x. Pemenne
BA. log5 x+(x—1)logy x = 6—2x. Peurenne
6A. x-2% =X(3—X)+2(2X—1)- Pemenne

2
TA. x*=10"% (x>0). Pelenne
2
8A. x!97%11019% =20. Peuenne
9A. 2cosmx=2x-1. Permenue
10A. COSTX = X2 —4X+5. Pemenue
11A. 3arcsinx+ax—m=0. Pemenne
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12A. 3arccosx—mx— g =0. Pemenne
2 X2 + X X | =X
13A. 2cos 5 27 +2 7. Pemenne
14A. B‘SIn\/;‘:|COSX|. Penienue
15A. 27 695X = Iogn X+ |ng . Pemenne
|
16A. 5 =SINTX. Pemenne
x—1 +2
17A. 3! 4l =544sin2znx. Pewenne
18A. 21_| x| _ x2 — 2% +3. Pemenne
19A. 21_| x4 < tg mX + ctg mX. Pemenne
20A. 2sin (x + %) =1g X + Ctg X. Perernme
21A. \/ 2 + cos? 2X =sin3X — CoS3X. Pemienne
2 -1, 51—
22A. Iog3(8 1 2x—X ) — X1 olx Pemerme
23A. logg(3+|sinx|)=2-2*] Pemenue
24A. logy(3—|cosx|)= k! Penrenmue
1 |3n :
25A. logs 3717 " X ) =sinx. Pewienue
4 .
26A. |093 4— COS?X jIS”'l X. Pelrenue
NS, - Iogg|x|+log|x|3
. Si A :
x% +6x +13 22 Fenenne
16 1

28A. COS . Pewsene

16x° —8x + 49 ) tgznx + ctgznxl
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29A. arcsin(x2—2x+2):%x. Penenne
30A. arccos(6x—x2 —10):%)(. Pemenne
31A. X2+ 2xsin(xy)+1=0. Pelnenne
32A. 2( x4—2x2+3)(y4—3y2+4)=7- Peiienue
2 2 _
33A. (x —2x+3)(y +6y+12)_6. Pemenue
34A. t922x+2\/§tg2x+3:—ctg2(4y—%j. Pemenue
.2 2(.,2 _
35A. sin nX+10g2(y —2y+1)—0. Penrenue
36A. 0032x+cosxcosy+c032y:0. Pemenue
37A. 24/2(sinx+cosx )cosy =3+ cos2y. PeleHue
2 . X
38A. Iogz(x+y)—23|n7ylog2(x+ y)+|y-1|=-1. Pelenne
39A. 4Sinx—21+5inxcosxy+2|y|:O. Pewenne
2 2
40A. 21X 10X ‘1:25in”—2y. Pemmene
2 _ .2 2
41A. 1-2x—Xx"=tg°( x+y )+ctg”(x+Y). Peurenne
42A. Iogz(2+23in(x+y)—cosz(x+y))=4x—2x+1+3. Pelene
43A. |Og3|nX|+log|nX|3= 5 A .
sin(x+y)-2sin(x+y)+2 |Remenne
.2 : 4
44A. 4sin® Xy +4sinxy +3= :
In| y | + Iog| y| e Pemenne
45A. | cos?x+—2— |(1+tg22y) (3+sin3z) =4
: > g 2y = Pemenne

COS™ X



https://math100.ru/
https://math100.ru/ege_profil_17_6-29a/
https://math100.ru/ege_profil_17_6-30a/
https://math100.ru/ege_profil_17_6-31a/
https://math100.ru/ege_profil_17_6-32a/
https://math100.ru/ege_profil_17_6-33a/
https://math100.ru/ege_profil_17_6-34a/
https://math100.ru/ege_profil_17_6-35a/
https://math100.ru/ege_profil_17_6-36a/
https://math100.ru/ege_profil_17_6-37a/
https://math100.ru/ege_profil_17_6-38a/
https://math100.ru/ege_profil_17_6-39a/
https://math100.ru/ege_profil_17_6-40a/
https://math100.ru/ege_profil_17_6-41a/
https://math100.ru/ege_profil_17_6-42a/
https://math100.ru/ege_profil_17_6-43a/
https://math100.ru/ege_profil_17_6-44a/
https://math100.ru/ege_profil_17_6-45a/
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Pemuth HepaBeHCTBa (46 — 56):

46A. cosz(x+1)lg(9—2x—x2)21. Penenue
47A. (4x—x2—3) |Og2(0082nx+1)21. Penrenue
1 . ) ) 2
48A. cOs| & X+§smnx +(s1n nX+smnX) <-I. Pelienue
. 3n X . WX X 1-X
49A. sIn 7 2 +sm7 +‘3 +3 —4‘S—1. Penienue

S50A. X+ y2+\/ x—y2 -1<1. Pemenue

51A. cosx-— y2 — \/ y— x2-1>0. Pemienue

S52A. (3—coszx—23in x)(lgzy+2|gy+4)s3. Pelenue
53A. lg(1+y)+ arcsin( olxl y) > g Pemenue
S4A. my+ 2arcsin( X2 + y ) > 2. Penienne
55A. arccos( X+ y2 )— log, (1+x)<-1. Pemenne
56A. 2Y —2c0osx+4 y—x% -1<0. Peurenne
OTBETBHBI
1A. 2. 2A. 1. 3A. 1. 4A. 9. bA. 2; % 6A. 0; 2. 7A. 1. 8A. 10. 9A. % 10A. 2. 11A.
1 1 1 1 1
—. 12A. —=. 13A. 0. 14A. 0. 15A. =n. 16A. —. 17A. —. 18A. 1. 19A. —-.
2 2 2 4 4
20A. %+2nn, neZ. 21A. %+2nn, NeZ. 22A. 1. 23A. 0. 24A. w. 25A. 37“ 26A.
3n 1
—7 +6ntn, neZ. 27A. 3. 28A. Z 29A. 1. 30A. 3. 31A.



https://math100.ru/
https://math100.ru/ege_profil_17_6-46a/
https://math100.ru/ege_profil_17_6-47a/
https://math100.ru/ege_profil_17_6-48a/
https://math100.ru/ege_profil_17_6-49a/
https://math100.ru/ege_profil_17_6-50a/
https://math100.ru/ege_profil_17_6-51a/
https://math100.ru/ege_profil_17_6-52a/
https://math100.ru/ege_profil_17_6-53a/
https://math100.ru/ege_profil_17_6-54a/
https://math100.ru/ege_profil_17_6-55a/
https://math100.ru/ege_profil_17_6-56a/
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(1;—g+2nnj, (—l;—g+2nnj, neZ. 32A. [1@] [1;—ﬁj, (—1;@], (—1;—@ .

2 2 2

33A. (L-3). 3A (‘F_;_*Tj’ nkez. 35A. (m0), (m2), neZ. 36A.

(g+nn;g+nk} nkezZ. 37A. (%+2nn;2nk), (%+2nn;n+2nkj, nkeZ.
38A. (L1). 39A. (=n;0), neZ. 40A. (Ll+4n), (-L1+4n), neZ. 41A.

(—1;1+%+“—2”], nez. 42A. (O;g+2nnj, nez. 43A. (E T 3on nj

T2 @
(—E; E+2+21cnj, neZ. 44A. ((_1)”l+7‘_” _ej ((_1)n+11+n_n ej 4.7
m 2o 6e e 6e e
45A. (nn;ﬂ_zk; n 27;”*) nkmeZ. 46A. —1. 4TA. 2. 48A. 2n+1; 2n—%; nez.

49A. 0. 50A. (L0). 51A. (0:1). 52A.(g+2nn;%j, neZ. 53A. (0;0). 54A.

(0;1). S5A. (1;0). S6A. (0;1).
Yposens B

1B. Haiinure Bce 3HaueHUs mapaMmeTpa a, IpU KaXJAOM U3 KOTOPBIX YpaBHEHUE
3
27x° +(3a—4x) +3x* +3a=4Xx HMeeT XOTs Obl OJMH KOPEHb.
Peuienne

2B. Haiimute Bce 3HaueHUs mapaMerpa a, IpU KaKJIOM U3 KOTOPBIX YpaBHEHUE
5
x° +(a—2x)"+x*+a=2X HMeeT XOTs Obl OJIUH KOPEHb.
Peuienne

3B. HaiinuTe Bce 3HaueHus mapaMeTpa &, MpH KaKJIO0M U3 KOTOPBIX YpaBHEHUE
- . 7 . -
sin'* x+(a—3sinx) +sin®x+a=3sinX HMeeT XOTs Okl OIUH KOPEHb.
Pelienue

4B. Haiinute Bce 3HaueHUs MapameTpa @, MpU KaKIOM U3 KOTOPHIX ypaBHEHHE
9
cos'® X +(5c0sx—a) +C0s* X +5c0sX =a HMEET XOTs Obl OMH KOPEHb.
Peuienue

5B. HaiinuTe Bce 3HaueHus mapaMeTpa &, MpU KaKJIO0M U3 KOTOPBIX YpaBHEHUE
. 9 . 3 . 9 . 3
(sm2 X — a) —(6sinx+a) =(6sinx+a) —(sm2 X — a) MMEET XOTs Obl  OJMH

KOPEHb.
Pemenune


https://math100.ru/
https://math100.ru/ege_profil_17_6-1/
https://math100.ru/ege_profil_17_6-2/
https://math100.ru/ege_profil_17_6-3/
https://math100.ru/ege_profil_17_6-4/
https://math100.ru/ege_profil_17_6-5/
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6B. Haiinute Bce 3HaueHus mapamerpa a, Npu KakJIOM M3 KOTOPBIX YpaBHEHHE
7 5 7 5
(cos’x+a) —(4cosx—a) =(4cosx—a) —(cos’x+a)  mmeer xomss Obi OmuH
KOPEHB.
Pemienne

7/B. Haiinute Bce 3HaueHMs] mapamMerpa @, MPU KaxJAOM U3 KOTOPBIX JH0OOMH
KopeHb ypaBHeHus 43/3,5x—2,5+3log,(3x—1)+2a=0 NPHHAIIEKHT OTPE3KY

[13].

Peumienne

8B. Haiinute Bce 3Ha4YeHHs MmapamMeTpa a, MpU KaXKIOM M3 KOTOPBIX 000
KOpeHb ypaBHeHMS 4%/6,2x—5,2 +4log,(4x+1)+5a=0 HpUHAIIEKAT OTPE3KY
[1,6].

Pemienne

9B. Haiinute Bce 3Ha4eHHS TTapaMeTpa a, MPU KaKJIOM M3 KOTOPHIX HEPAaBEHCTBO
‘ |x+2a|-3a ‘ + ‘ |3x—al|+4a ‘ <7x+24 BBITIONTHSACTCS ~ JUI  BCEX 3HAYCHUI
xe[0;7].

Peuienue

10B. Haiinute Bce 3HaveHUs mMapaMeTpa &, OpU KaxAOM H3 KOTOPBIX
HepaBeHCTBO  ||x—2a|+3a|+||3x+a|-4a|<5x+24  BBITONHSETCS Ui BCEX
sHaueHuit X €[ 0;6].

Peuienne

11B. Haiinute Bce 3Ha4YeHUs MapaMeTpa a, Mpy Ka)JaoM U3 KOTOPBIX s TI000T0
JIEUCTBUTEITHLHOTO 3HAYEHHUS X BBITIOJIHEHO HEPABEHCTBO

|4cosx+a+6|+‘5cosx+a2+1 <10cosx +|a?2+a—2|+10.

Pemenune

12B. Haiinute Bce 3HaU€HUs MapaMeTpa a, Mpu KaKIOM U3 KOTOPHIX TSl TF000TO
JNEUCTBUTEIBHOTO 3HAYEHUS X BBIIIOJIHEHO HEPABEHCTBO

3sinx+a’ —22|+|7sinx+a+12|<1isinx+|a®+a-20|+11.

Pemmienne

13B. Haiigute Bce 3HaueHHMs MapaMeTpa 4@, NpU KKIOM M3 KOTOPBIX
HEPAaBEHCTBO

2x° +9x+3|x+a—2|+2|2x—a+2|+3/2x-3<16

BBITIOJITHACTCS IJIST BCEX 3HAUEHUM X € [ — 2;1] )

Pemenune


https://math100.ru/
https://math100.ru/ege_profil_17_6-6/
https://math100.ru/ege_profil_17_6-7/
https://math100.ru/ege_profil_17_6-8/
https://math100.ru/ege_profil_17_6-9/
https://math100.ru/ege_profil_17_6-10/
https://math100.ru/ege_profil_17_6-11/
https://math100.ru/ege_profil_17_6-12/
https://math100.ru/ege_profil_17_6-13/
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14B. Haiigute Bce 3HaueHHMs IapaMeTrpa @, NpU KaKIOM H3 KOTOPBIX
HEPaBEHCTBO

3x° +11x + 4| x—a+3|+2|3x+a—5|+4x+5<25

BBIITOJTHAETCS IJISI BCEX 3HAUEHUU X € [ —4; —1] )
Pemienune

15B. HaliguTe Bce 3HaUYeHHs MapaMeTpa a, IpH KaKIIOM U3 KOTOPHIX ypaBHEHHE

. . [ x*—6x—Ta ) . .
sin(x+4a)+sin — " 4x —x* —a He UMeeT JeHCTBUTENLHBIX PEIICHHUIA.
Pemienue

16B. Haiigute Bce 3HaueHHs mapameTpa a, Ipu KaXXJI0M U3 KOTOPHIX ypaBHEHHE

. . [ x*—6x+7a ) . y
sin(x—3a)+sin — = 4X — x* —a He UMEET JICHCTBUTEIbHBIX PEIICHUH.
Peinenne

17B. HaiimuTe Bce 3HaYeHUs MapaMeTpa a, MPU KakIOM M3 KOTOPHIX CHCTEMa
x> +ax+2=0,

ypaBHEHUM UMEET PELICHHUS.

. . . TX
sin?ma +sin?nx+ 2" =|sin ==

Pemenune

18B. HaiinuTe Bce 3HaueHHUs mapaMeTpa &, Mpu KaxJAoM M3 KOTOPBIX CHCTEMa
x* —4ax+3=0,

YpaBHEHUI VIMEET PEIICHMUS.

X

sin?ma +sin?7x + 21! = | sin —

Pemmenune

19B. HaiiguTe Bce 3Ha4YeHHs MapaMeTpa a, P KaKIOM M3 KOTOPHIX ypaBHEHHE
\/7 cos(8x+9)+16 =8a—a’ —13 uMeeT XOTs Obl OJIUH KOPEHb.

Pemenune

20B. HaiinuTe Bce 3HaUeHUs MapaMeTpa a, Mpu KaxJI0M U3 KOTOPbIX YpaBHEHUE
\/SSin (4x+3)+86 =5+4a—a’ UMeET XOTs OBl OJMH KOPEHb.

Pemmienune

21B. Haitnute Bce 3HaUeHUS MapamMmeTpa a, Ipu KaKJI0M U3 KOTOPHIX BhIpAKEHHE
X+Y INpUHNMAaeT HAMMCHbBLICC B3HAYCHHE, ©CIM (X;y) - pCLICHHE CHCTEMbI

125 411 =1287+0 41142

12% +114°%8 =129 4177,
Pemienue

ypaBHEHUN


https://math100.ru/
https://math100.ru/ege_profil_17_6-14/
https://math100.ru/ege_profil_17_6-15/
https://math100.ru/ege_profil_17_6-16/
https://math100.ru/ege_profil_17_6-17/
https://math100.ru/ege_profil_17_6-18/
https://math100.ru/ege_profil_17_6-19/
https://math100.ru/ege_profil_17_6-20/
https://math100.ru/ege_profil_17_6-21/
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22B. HaiiquTe Bce 3HaueHUs mapameTpa a, Mpu KakJI0M U3 KOTOPHIX BBIPAKEHUE
X+Y @PUHAMAECT HAUMEHBIIECE 3HAYCHUE, ECIIH (x; y) — PpEILIEHHE CHCTEMBI

8%+ 3V = 8a2+1oo 4 35—20a
2
8X + 35—20& — 83 +100 + 3y.

Pemenue

YpPaBHECHUI

23B. Haiinure Bce 3HaYeHUs IMapaMeTpa a, NpU Ka)XXJAOM M3 KOTOPBIX YpaBHEHUE

Q/Ig2 x—3lgx+a +‘ a’ —5a+ 6‘: 0 uMeeT XOTs Obl OZIMH KOPEHb.

Pemenue

24B. Haiinure Bce 3HaueHUs mapameTpa a, MpU KaKJOM U3 KOTOPBIX YPaBHEHHE
Ja®?-2a-8 +‘ g x—lgx +a ‘ =0 HMeET XOTs OBl OUH KOPEHb.

Pemenune

25B. HaliguTe Bce 3Ha4eHUs MapaMeTpa a, MpHU Ka)xJAOM M3 KOTOPbIX YpaBHEHUE

log 14
"12x? —12x+5

Pemienue

=2(x+a— 3)2 +4a® —20a+26 wuMeeT XOTs Obl OIMH KOPEHb.

26B. HaﬁHHTG BCC 3HAYCHMS IapaMeTpa a, IpH KaXIO0M HU3 KOTOPBIX YpaBHCHUEC
18

12x? + 36X + 29
Pemienue

log, =3(x—a+ 3)2 +4a®* —12a+11 uMeer XOTs OBl OTUH KOPEHb.

27B (EI'D 2010). Haitnure HanboJbllice 3HAUCHHUE IMapamMeTpa a, P KOTOPOM
dynkums y =3+3x-3|ax+a—2|+|ax+a—6|+|x+4| aBusercsa neyoriBaromeii Ha

BCEU YHUCIIOBOU MPSMOU.
Peuienue

28B (EI'D 2010). Haiiqute HaMMeHbIIee 3HAYCHHUE TapaMeTpa a, IPH KOTOPOM
dynkums y=-7+3x—3|ax—1|+|ax—25|+|x—7| sBusercs HeyObIBarouIeH Ha

BCEM YMCIIOBOU MPSIMOM.
Peuienue

29B. HailinuTe Bce 3HaueHUs1 mapameTpa a, Mpu KaxJAOM U3 KOTOPbIX YpaBHEHHUE
4 x+a|+2x—a|+2=x+9|x-2|+2|3a+2| uMeer 1Ba pa3IUIHBIX KOPHS.
Peuienue

30B. Haiinute Bce 3HaueHUs mapameTpa a, Mpu KaKJIO0M U3 KOTOPHIX YpaBHECHUE
3|x—a|+4|x+a|=x+13|x+1|+|7a—1|+1 uMeeT IBa pa3THUHBIX KOPHSI.

Pemenune


https://math100.ru/
https://math100.ru/ege_profil_17_6-22/
https://math100.ru/ege_profil_17_6-23/
https://math100.ru/ege_profil_17_6-24/
https://math100.ru/ege_profil_17_6-25/
https://math100.ru/ege_profil_17_6-26/
https://math100.ru/ege_profil_17_6-27/
https://math100.ru/ege_profil_17_6-28/
https://math100.ru/ege_profil_17_6-29/
https://math100.ru/ege_profil_17_6-30/
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31B. Haiinure Bce 3HaueHus napameTrpa a, Npu KaKJOM U3 KOTOPBIX YpaBHEHHE
X+2|x—3|-3|x—a—4|=7|x—a| numeer Xors ObI ONMH KOPEHb.
Peuienue

32B. Haiigure Bce 3HayeHUs mapaMmeTpa a, Ipu KaXXJO0M U3 KOTOPBIX ypaBHEHUE
11| x+a|+2x+3|x—5|=5|x+a—4| umeer X0Ts ObI OJIMH KOPEHb.

Pemienune

33B. Haiingure Bce 3HaueHUs MmapameTpa a, Ipu KaKI0M U3 KOTOPBIX YPABHECHHE
X+1+ 2| X—2 | = 8| X—a+2 |+3| X—a—-2 | MMEET €IMHCTBEHHBIN KOPEHBb.
Pemienne

34B. Haiinute Bce 3HaueHUs napaMerpa a, MpH KaKJOM U3 KOTOPBIX YpaBHEHHE
13‘ X—a +1‘ + 3‘ X+7 ‘ =2X+ 5‘ X—a+d5 ‘ +4 uMeeT eNUHCTBEHHbI KOPEHb.

Pemienue

35B. Haiinure Bce 3HaueHUs mapaMeTpa a, IpHu KaKIOM U3 KOTOPBIX YpPaBHEHHE
17)x-a|+|a’ - 7x+12|+|a* + 2x-15|=|2a* 62+ x—3|+|4]x |- |x+3a|| umeer
XOTs Obl OJJUH KOPEHb.

Pemenne

36B. Haiinute Bce 3HaY€HUs MapaMeTpa @, IpU KaXIOM U3 KOTOPbIX YpaBHEHUE
18| x+a\+‘a2 +8x+12‘+‘a2 —x—6‘:‘2a2 —8a—x+6‘+‘5|x\—\x—4aH MMeeT
XOTs1 OBl OTUH KOPEHb.

Peuienue

37B. Haiinure Bce 3HayeHHUs MapameTpa a, [OpPU KaKIOM U3 KOTOPBIX

HEPABEHCTBO 5‘ X—2 ‘ + 3‘ X+a ‘ <\/4-y? +7 umeer X0oTs Obl OIHO PEIIEHHE.
Peuienne

38B. Haiimure Bce 3HayeHUsT mMapaMmerpa &, MPU KaXIOM U3 KOTOPHIX

HEPaBEHCTBO 5‘ X—a ‘ + 3‘ X+2 ‘ <4/9-Yy® +6 wuMeer X0Ts ObI OJJHO PEILICHHE.
Peuienne

39B. Haiinure Bce 3HaveHHs mapaMmeTpa a, MPU KaKIOM M3 KOTOPHIX CHCTEMa
a+y*> =4c0s2x,
ypaBHEHUH \N +2°=a, UMEET XOTsI Obl O/IHO PELICHHE.
(a-2)° =|z" - 2z|+]sin4x|+4

Pemenune


https://math100.ru/
https://math100.ru/ege_profil_17_6-31/
https://math100.ru/ege_profil_17_6-32/
https://math100.ru/ege_profil_17_6-33/
https://math100.ru/ege_profil_17_6-34/
https://math100.ru/ege_profil_17_6-35/
https://math100.ru/ege_profil_17_6-36/
https://math100.ru/ege_profil_17_6-37/
https://math100.ru/ege_profil_17_6-38/
https://math100.ru/ege_profil_17_6-39/
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40B. Haiinure Bce 3HaueHHUs MapaMmeTpa a, MpU KaKIOM U3 KOTOPBIX CHCTEMA

a+.Jy = 2sin3x,

ypaBHEHHI ‘ y ‘ +2* =8a, UMEET XOTsI ObI O/IHO PElICHHE.
2 .
(a-1) :‘z2 +22‘+\sm6x\+1
Pemenue

41B. Haiigure Bce 3HayeHWs NapaMmMeTpa a, NP KaXJIOM U3 KOTOPBIX

2
HEpaBEHCTBO (/7|x—5|+4|x+a|_1gm+lg7| 9+416—y

x=5[+4|x+a|+1

UMEET XOTs ObI OJTHO PEIICHHE.
Pemienue

42B. Haiinute Bce 3HaueHUs MapamMeTpa @, MNP KaKIOM U3 KOTOPBIX

2
HEPaBEHCTBO §/5|x+4|+2|x—a|_235/2+\/ﬂ+|n 5+436-y

5|x+4|+2|x—a|+1

UMEET XOTS OBl OJHO PCIICHHC.

Pemenune

43B. HaiinuTe Bce 3HaYeHUs IapameTpa a, ITPU KaKIOM M3 KOTOPBIX YPaBHEHHE
a’ + 6| x|+5v3x* + 25 =3x+ 2| x —5a| mMeeT X0Ts ObI OZMH KOPEHb.
Penienue

44B. Haiinute Bce 3HaU€HUA MapameTpa a, MpU KaKJOM U3 KOTOPBIX YpaBHEHUE

a’+8|x—5|+ 24/X% —10X + 29 + 25 =5x + 2| x—2a—5| umeer X0OTs Obl OJIUH KOPEHb.
Pemienue

45B. Haiinute Bce 3HaueHUs MapameTpa a, Mpu KaKJIOM U3 KOTOPBIX YpaBHEHUE
a’ +16| x|+ 36log (5x2 + 6) =6a+3|5x—6a| uMeeT XOTs GBI OJMH KOPEHb.

Pemmenune

46B. Haiinute Bce 3HaUeHUs mapaMeTpa a, MpH KaKJIOM W3 KOTOPBIX YpaBHEHHE
a’ +10| x—7|+16log,(x* —14x+53)=4a+3|x—4a—7| umeer xora Gbl OWH

KOPEHb.
Pemenue

47B. Halinute Bce 3HAYEHUS MapaMeTpa a, IPHU KaXJO0M U3 KOTOPBIX ypaBHEHUE
2
a’ +13|x —4|+5° """ =ba + 3| 4x —5a—16| uMeeT X0Ts ObI OJIUH KOPEHb.
Pelienue


https://math100.ru/
https://math100.ru/ege_profil_17_6-40/
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48B. Haiinute Bce 3HaUeHUs mapaMeTpa a, MpH KaKJIOM M3 KOTOPBIX YpaBHEHHE
a’+2a+16|x—2a|+ Aflogﬁ(7x2 — 28ax +28a* + 6) =7x+8|x—4a| wumeer xoTa ObI

OJIMH KOPEHb.
Pemenue
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