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YBasxaeMble OMMHHATIATUKJIACCHUKHT!

ITo sT0ii KHUTE BBI IIPOJOJIXKUTE U3yUaTh aarebdpy.

Kuura cocrouT us Tpex IiaB, KasKAas U3 KOTOPHIX pasbura Ha maparpadsl,

BCTpeTUuTe cjaeayrrlinrue yCJIOBHBIE 0003HAUYEHU !

- 0O00Q0RO®00

3aJaHuA Ha IIOBTOPEeHUtEe MJIAd IIOATOTOBKUN K M3YUYE€HUIO
HOBOI'O MaTepuaJia,

HOBBIH TeOPETI/I‘IeCKI/Iﬁ MaTrepuaJsl U MEeTOAbl €ro IIpu-
MEHEHU,;

Ba)KHbIE IIPABUJIA U YTBEPIKIEHIT;

JIOTIOJIHUTEIbHBIA MaTepuas JJId yIoyOJeHnsa MaTeMa-
THUYECKUX 3HAHUI;

OCHOBHBLIE IIPUMEPBLI C PEIIeHUAMU U IIOAPOOHBIM
ONMCaHMWeM IIOCJIeIOBATEeIbLHOCTH NeliCTBUI;

YCTHBIE BOIIPOCHI U 3alaHUA;

3aJaHus O paboThI B KJacce;

3aJaHUs OJIA JoMaIllHell paboThl;

3agaHuA OJIdA IIOBTOPEHUA;

3agaHudg TOBBIMIIEHHON CJIOXKHOCTH.

TZie BBI

Kasxmasa riiaBa yueOHOTO mocoOus 3aKaHUMBaeTcA pasaenoMm «MToroBas caMooOIeH-
Ka», B KOTOPOM BBI HalijjeTe IiepeyeHb TPeOOBaHUN K YCBOEHUIO TEOPETHMUECKOTO Mare-
puaja m IpaKkTHUUYecKUe 3aJaHuA AJIs CaMOIIPOBEDKH.

s 06001IeHus paHee N3YUEeHHOTO MarepraJia IpefHasHaueH pasnes «I[loBropenue
Kypca ajre6pbl», B KOTOPOM pPa3MeIeHbl YIPaKHeHUA OJIS UTOTOBOT'O ITOBTOPEHUSA U
TeMaTU4YeCKUe UTOI'OBBLIE TECTHI.

B pasgene «MaTremaTrka BOKPYT Hac» BBI HalifieTe 3aJjauy Ha IpUMeHEHHEe MaTeMa-
TUKU B PABJIUYHBIX 00JACTAX JKUSHU.

Onas Tex, KTO M3ydyaeT MaTEeMATHKy Ha ITOBBIIIIEHHOM YPOBHE, AOMOJHUTEILHBIH
TEOPeTUUYECKUI MaTepuasJ U 3aJaHUsS II0 ajaredpe pasMellleHbl B yueOHOM II0COOUU
«CoOopuuk 3agau mo anarebpe, 11 Ki.».

Henaem ycnexos!



Fnasa 1

OBOBUWEHUE MOHATUA CTENEHU

§ 1. Crenens ¢ panMoHAJBLHBIM IIOKa3aTeJIeM U e€e CBOWCTBA.
CreneHs C JeMCTBUTEJILHBIM IIOKA3aTeJIeM

1.1. HatiguTe 3HaUeHNE BHIPAKEHUA:

a) (-17°-(-2)%  6) 27" :(;)4; p) (0,27) -0.11".

1.2. YopocTuTre BhIpaskeHUe:
a) ¥/81 - ¥/3; 6) 47128 — 23/32; B) (§/§ - \3/243)-%.
1.3. lIz6aBbTEeCh OT MPPALOHAJIbHOCTH: (\/3 —Ja )({‘/3 —4a )((‘/5 +4%a )

ITpn nayuennu G(usvkm, MmaTeMaTUKNU, XUMUU Bbl BCTPEYAJINCh ¢ (hopMy-
JaMu, KOTODBIe COAEepPsKaT CTelleHW HeKOTOPhIX BeamumH. Hanpuwmep,

2
E = mzv , Tie E, — KUHeTHuYecKas SHepPrus, M — Macca Teja, U — ero CKOPOCTb.

KosnnuecTBo HepacmaBIImXcsa aTOMOB paamoaKTHBHOro BelrecTBa N(t) K
t

MOMEHTY BpPeMeHU t MOKHO IofcuuTaTh mo Gopmyie N (t)= NOZ_F, rae Ny —

mepBOHAUYAJIbHOE KOJUUECTBO PAAMOAKTUBHBIX Anep, 1 — Iepuoj moJypacma-

ma BemiecTtBa. OueBUAHO, UTO IIPU HEKOTOPBIX 3HaueHuAX T U { IOKasaTelb
t

crenmenn 2 T MOKeT OKasaTbCAd APOOHBIM.

B 7-M KJacce BbI UBYUYMJIN ITOHATHE CTEIIEHHU UHMCJA C IIeJLIM II0Ka3aTeaeM.
Ilpu pacmIupeHMM YKCJIOBOI'O MHOYKECTBA, HA KOTOPOM PACCMATPUBAET-
Cs CTelleHb, OIPele/ieHre CTEeIeHM NAeTCsd TaKMM 00pasoM, uTOOBLI CBOMCTBA,
paccMOTpeHHBIE paHee, COXPAHAINCh. JlaguM ompemeleHre CTEIEHU YHCa C

IPOOHBIM IIOKA3aTeJeM.

PaCCMOTpI/IM CTEIIeHb IIOJIOMKHTEJIbBHOI'O 4YlCJjia a C IIOKa3aTeJleM %, rage
1

n — HaTypaJbHOe YMCJ0, Oojablee 1, T. e. @". [ cTemeHu ¢ 3TUM OKas3aTe-

1\n 1
1 1.,
JIeM CIpaBeAJInBO CBOMCTBO BO3BEJEHUS CTEIEHU B CTEIEHb: (a”) =a" =a.
C mpyroi#i CTOpOHBI, HEOTPHUIIATEIbHOE UMCJIO, N-iI CTEeIleHb KOTOPOTO PaB-
Ha a, Ha3bIBaeTcsa apudMeTUYecKUM KOPHEM n-#i CTeleHW M3 Yucia d, T. €.

1
((’/E) = a.Takum obpasom, a” =%a.



CreneHb ¢ panuoOHAJIbHBIM IIOKa3aTeJieM U ee CBOCTBA

PaccMoTpuM cTeleHb IIOJIOMKUTENBHOTO UHMCa d C IOoKasaTejleM %, roe
m
m — IIeJioe YHUCJO, & N — HaTypaJbHOe, Oosbinee 1, T. e. a”.
m m m
n n n S
IlpeacraBuMm a™ B ciaexpyroolmieM Bupe: a™ :(a”) :(\”/a) =4Va" . Takum
m

o6pas3omM, IIOJIy4Yuau, 4To a” = Ya™ .

Onpenenenne. Crenenpio unciaaa > 0 ¢ paliioHAJILHBIM IIOKa3aTeaeM =,
n

rze m — Iiejioe 4mcJio, a n — HarypaiabHoe (n > 1), mnaspiBaercsa uucio Ya™ ,

T. €. KOPEHb n- cTeIleHW W3 @ B CTEIIeHW M:

m
n/ m

a =Na".

1 3 1 _2
Hampumep, 3° =%3; 2¢=Y2°=¥8; 72=J7; 0,27={0,2" = {25;
2

ad =3a’.

Ilpumep 1. HalinuTe 3HaUeHUeE BBIPDAYKEHUA:

1 1 2 1 _2

a) 273; 0) 642; B) 83; r) 16 4; I) 32 5.

Pewenue. BocrionbayeMcsa oIpefieIeHNEM CTelleHU C PAllOHAJLHBIM IIOKAa-
3aTeJieM:

a)27é=§/ﬁ=3;

6)64%=\/6_4=8; m
B)sgz%?z:JzT)z:S(zZ - Y47 = 4
r)164=4161 \/7 4(21)4 m;
w 320 = 9327 - i) g2 ~ (L) - L.

CBoiicTBa CTeNeHHU C PAIMOHAJLHBIM ITOKA3aTeIeM

“e

,Z[JIH CTeIIeH C paIlMOHAJIbBHBIM IIOKa3aTeJIeM CIIpaBeIJINBblI BCeE cBoOMicTBa
CTEeIIeHHM C IIeJIbIM IIOKa3aTeJIeM.

IlokaxkeM OIHO M3 CBOWCTB CTEIEHU C PAIlMOHAILHBIM IIOKA3aTeIeM.

m P m. P
IIycrs a > 0. Ilokamem, uro a” +a? =a™ ¢, rme m, p — uensle unucia, n, ¢ — HATY-
pajibHbIe, OosbIiniue 1.



T'nasa 1. O00o01UIeHNE MIOHATHSA CTEIIEHU

TeJeM: m P
/ qf
a™ =Va™; a? =va".

ITo cBoiicTBY KOpHs:

ITo cBoiicTBY KOpHeIi:

ITo OIIpeneJIeHNI0 CTEeIleHU C pallMOHaJIbHBIM IIOKa3a-

ng q ng
Ya™ =Na™, Jaf =Nd™.

TeJIeM:
mg+np  mg _np
ng mq+np_a nq _anq ng _
m P m, P
q n q

nq/ nq/ n
qamq . llanp _ nqamq.anp — {l/amq+np.

ITo OIIpedeJIEeHNIO CTEeIIeHN C PaIlMOHAJIbHBIM IIOKAa3a-

m,
n

Q |

=a

Has a > 0,

PanmMOHAJIBHBIX M W N:

a™ - a® =am+n;

Hnssa>0ub >0,
panoHaILHOTO 7:

(ab)" =a" - b";
(a:b)" =a":b".

CremnreHb ¢ MPPAMOHAJIBHBIM IIOKAa3aTeJIeM

CremneHnb c nppanmnmoHaJIBHBIM IIOKa3aTeJieM OIIpeaejisdeTcd Yepe3 AeCATHY-
HbIe HpI/I6.HI/IH€eHI/IH IIOKa3aTeJisd CTeIIeHU.

Hanpumep, njis BBIUKCACHUSA 3HAYEHUSA CTEIIeHU 2J§ paccMoTpUM Hepa-

BE€HCTBA:

2<23 <22 1ak xax 1</3 <2;

LT < 9V < 918 rag wak 1,7 <3 <1,8;

LT < 9V8 < 9™ o kak 1,73 <3 <1,74;
21732 < 908 < 9L o wak 1,732</3 <1,733 u . 1.

C mIoMOIIbI0 KAJbKYJIATOPA MOMKHO IIPUOJIMKEHHO BLIUMCIUTh 3HAUCHUS CTe-

meHell ¢ pamuoHATHHBIM mokasaremem: 20737 ~ 3,3218801, 2072 ~ 3,3241834.

IToryuaem npubauskeHHOE 3HAUEHUE CTEIIEHU: PACRS 3,32.
Bosnee TouHOe 3HaueHMe CTENEHU C MPPAIMOHAJIBHBIM IIOKA3aTeJIeM MOMK-
HO MOJIYYUTH, IPOJOJI;KUB IIPOIIECC OIEHKU Uepes MeCATUUHBIEe MTPUOIMKEeHU,

yBesimuruBasad TOYHOCTH HpI/I6JII/I?KeHI/IH IIOKa3aTeJid.

Hma moboro geiictBuresbHOro @ > 0 m J1000T0 JEHCTBUTEIBHOTO YHCA O

OIIpeneJieHO IIOHATHME CTEIIeHHN a®.

s cremnmeHu ¢ JeMCTBUTEJIBHBIM MOKAa3aTejieM CIPaBeAJMBLI BCe CBOMCTBA
CTeIleHH C PAIlOHAJbHBLIM II0Ka3aTeIeM.
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Iinsa a = 0 ompenesieHa CTeNeHDb C MOJOMKUTEIbHLIM PAIMOHAIBHLIM ITOKA-
m
sdareaem: 0" =30" =0, rme m u n — HaTypaJbHBIe ynucya, n > 1.
2
Hanpuwmep, 03 =%0% =0.
IIpumep 2. YupocTtuTe BBIpaKeHUE:

a) (aﬁ)Jg' 0) a" -a3'ﬁ; B) a®1:q,

’

Pewenue. Bocmosb3dyeMcsa CBOMCTBAMU CTEIIEHM:

2) (aﬁ)ﬁ — BB g,
6) a\ﬁ .a3fﬁ Zaﬁ+37ﬁ :a3;
B) @ 1:igP =BV — gt =%.
@ IIpuMepsI OCHOBHBIX 3aJJaHUN M UX PEIICHUST

1. IlpencTraBbTe B BHUIe KOPHS CTeleHb C PAI[MOHAJLHBIM IIOKA3aTeJeM:

1 3 1 7 _3 2 3
36; 215 52; 10%; 25; 47%% a%; (x—y)r.
PeweHue.

1 3

36 = 9/3; 24 = 23 - ¢/g;

1 e

52 =/5; 102 =+/10” =./10 000 000;

_3fo8 51, 40,3:41?2):10/43:1#T;
64

2

a® =3a?; (x—y)$=~7/(x—y)3.

2. IlpexcraBbTe KOpPEHb {‘/? ; 3/273 5 \/ﬁ; \/53; J3873; Ya'; ¥m+n BBuge

CTelleHn C pallMOHaJIbHBIM IIOKa3aTeJIeM.

PeweHue.

1 3 1 3
47 =74, 3/2—3=27; J11 =112; \/573=52;
_3 1
V33 =32; $at —a ; %/mz(m+n)3.

O



T'nasa 1. O00o01UIeHNE MIOHATHSA CTEIIEHU

3. BolumciuTe 3HauYeHNE BBLIPAYKEHNS, HCIOJIb3Ys onpe,ueneHne CTeNeHn ¢
1 1 3
pannoHaJIbHBLIM IIOKaszaTejaeMm: 33; 8 3; 164; 16 4

PeweHue.
1
8§=§/§=2; ‘1_3 1 3\-1 -1\3 _ 1,
8% =dat =gl27) " =gl2)" =15
3 3
n 3 1 .. Hl = 3 o314 _1
164=416° =gl P = ¢f(2*) =8; 1674 =416 =4(2¢) " =4(2®)* = L.

4. TlpenmcraBbTe BhIpasKeHUE B BUE CTEIIEHU:

2 4 1 4 1\0,3 4
a) ad-a’; 6) ad:a%%; B) <a3) ; r) (a3’5)7.
PeweHue.

2 4 2,4 10 .12 22 1 4 1.4 3.4 1
a) a3 -a®=a% ® =a¥ ¥ =q15; 6) a3:a®=a® ° =a° ° =a"9;

4 7.4
B) (a%>03—a; 7 g0, r) (a3’5)7=a3’5'% a2 7 =q?.
5. HailiguTe 3HaueHNEe BbIPAKEHII:
1\3 1 2

a) (12,33); 6) 7 3:49 3;

> T 1 =3 11\-0,25 5\-0,5

3:99 .(4L) 9. el W B B
B) 4712 (2) ; r) (125) (6) :
PeweHue.

1.
(12 33) —12,35° —12,8' =12,3;
2 _1 2 1 4 _1_(_1) 1.4

6)73: 93=73:(72)3=73 73=738 3738 3_7_7,

14 i 4 72 4 1 2 4.7
5) 4729 (3)° ~(22)5 120 (21)9=28:29.29-923 979 _al _ g

9 (5 (0 = 0 =)
(e -



CreneHb ¢ panuoOHAJIbHBIM IIOKa3aTeJieM U ee CBOCTBA

YupocTure BbIpasKeHUe:
3
a) (2a°’3) +2a%; 6) 4x°2 +1,5x 12,
PeweHue.
0,3\° 0,9 3 0,3\3 0,9 0,9 0,9 0,9
a)(2a’) +2a7" =2 °(a’) +2a’ =8a"” +2a"” =10a""";

6) 4x°2 1,562 =4-1,5-x3% - x 2 =6 222" (1 Z g2,

IIpeacraBbTe B BUAE CTEIIEHN C OCHOBAHWEM ( BbIpasKeHNe:
1

11\3
a) a2’41{’/a72; 0) (a‘*) -8a.
PeweHue.

2
a) a2,4 . 5/a2 T a2,4 tad = a2,4 :a0,4 — a2,4—0,4 — az;
3 1 3,1 6,

1)\3 3 1 3,1 1 7
6) (a“) Ya=at-a® =q* 8 =q® 8 =g8.

3anumure B Buge CTeIleHN C IIOKas3aTeJieM % 1 B BUJE€ CTEIIeHU C IIOKa-

saresmem 2 uwucio: a) 1; 6) 3; B) 0,8; r) 2,5.

PeweHue.
1
a) 1=12; 1=1%;
11 1)\2

6) 3=1(32)2 =92; 3=(32);

1 1 1\2
B) 0,8=(0,82)2 = 0,642; 0,8:(0,82) ;

1 1 1)\2
r) 2,5 =(2,5°)2 = 6,25%; 245+ (2,52)

IIpencraBbre B BUJE CTEIEHU C IIOKa3aTeseM 2 BhIpasKeHUe:
1 1 2
a) a; 6) a2; B) a3; r) ad.

PeweHue.

1 1 1 1 1 2 1
a) a=(a5)2; 6) a2 =(a4>2; B) a? =(a6)2; r) a® =(a5)2.



T'nasa 1. O00o01UIeHNE MIOHATHSA CTEIIEHU

10. PasmosxuTe HA MHOMKHUTEJN BbIPasKeHUeE:

1 1 1 1
a) a—a?; 0) 2b + 3b*; B) b3 + b2,
PeweHue.

1 1

o o-ch=aile 1 )
6) 25+ 36 — bt (25" 4 +3)=b

3
(2b4+3);
1 1 1 1_1 1 1

B) b? +b? =b3(1+b2 3)=b3(1+b6).

11. Cokparure Ipo0Ob:

a2 +a3 ad - b2
a) —1—; 6)
as a3 +p%%
PeweHue.
1 1 1/1
2 g3 a3(a5 +1) 1
a) A 1a S =ab +1
ad ad
2 1 1., 1,9 i 1,1 1
b2 la3] (or)] (a5 —b3 (a5 1)
6) 1 T 1 1 B 1 1
a3 +p%% a3 + b4 a3 + bt

12. Vupocrure BbIpaykeHue:
3

az_az 4025 5 2P Yty
a) 1 —075 ) 1 8 1 1
a-a? y2 +x2 y2 +x2
PeweHue.
3 §( 13 ) 3
a? —a2 02  a%\a? -1 0,25-(-0,75) _ a?
a) 1 a—075 = ; 1 — ¢ =45
a—a? 2 2
x2+y2 x+y x? 4+ 42
6) 11,
ch2 +x2 y2 +3c2 (y2 +x2)
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y (y-x)x

x+ | x
11 A T R 11\
x(y2+x2> x(y2+x2) x'(y2+x2)'y
1
2

13. HaliguTe 3HaueHNe BLIPAMKEHUS:

/20
Bz, . o143z, . g3t . (V343)

a) (272)2; 6) 82 :g1*3V2, B D

PeweHue.

a) (2f) 2f J2 2(\/5)2 =22= 4;

6) 8f 21+3f (23) 21+3f 23f 21+3f 2 V2 - (1+3.2) _
il 23J§7173J§ _91 _ %;
63+Jg _ 63_6\/3 63,6\/5 63.6\/5

L _ 63
B*i_ = —7=7=18'
) 92+V5.gl+V5 92.9¥5 . gl. V5 22_31_(2.3)5 92.3l.6V5  4-3 i

\/* 3 2\/5
r)* (Vaaz)® _ (V@ )*° (+2) _ B asB(35-2) | ma 4
452 g3l52 g5z q3U5-2 T [

14. YupocTuTe BhIpakeHUe (@33 _ g2V8 : 231
PeweHue.
(@3B _ 208 q2-1 _ (V33 _ 2V8-(2B-1) | 55 2VB-2Be1 _ g8

o2V5 _p2V5

15. Cokparure npobb W .

PeweHue.

A iy e ) R
a5 _p B _ph R T o>




T'nasa 1. O0001UIeHNE MIOHATHSA CTEIIEHU

1. I/ICHOJIBSYﬂ ompenesieHne CTelleHU C pallMOHaJIBHBIM IIOKas3aTeJieM, BLIGepI/ITe BEPHOE

PaBeHCTBO:
2 2 2 9 2
a) 53 = 5°%; 6) 53 = ¥5%; B) 5% =55 r) 53 = 5.
2. Hpe}ICTaBLTe BBIDAXKEHHE d B BHJe CTEIIeHU C IIoOKa3aTejieM:
1 1
2; 6) = 3; =.
a) ) 2 B) r) 3

_®_

1.4. BOCHOJILSYﬁTeCB oripeaeJieHreM CTEeII€eHM C pallMOHAJIBHBIM IIOKas3aTe-
JIeM U IIpeAcTaBbTe B BHJ€ KOPHSA BbIPAXKEeHUe:

5 1 1 4
a) 26; 6) 54; B) 32; r)7°9;
1 2 1
) 10 °; e) 3% m) a’; 3) b7;
3
w) ¢ K) d*% ) (2a+0)"; ) (m—3n)s.

1.5. IlpencraBbTe KOPEHBb B BHUE CTEIIEHU C PAIMOHAJbHBIM IIOKA3aTeIeM:
a) 92; 6) U3¢, 5) V13; ) N7

) Y52, e) J11°; ) d; 3) Ya®;

) 8p5 K) Jm; 1) Ja —b; M) 7(x+6y)_3.

1.6. BeiuucauTte 3HaueHUe BBIPpaKE€HUA, HUCIIOJNIBb3ydA OIIpeaesieHre CTeIleHN
C panmrOHaAJIBbHBIM IIOKa3aTeJIeM:

1 _1 2 _2
a) 643; 6) 16 ¢; B) 325; r) 125 3;
2 _3 1 _1
o) 643; e) 625 ¢; %) 0,092; 3) 0,001 3;
_2 1 ~0,75 -0,4
8 )3, 1013, a) . 1917
=) (E) ’ ) (227) ’ 1) (516) ’ M) (732) ‘
1.7. CpaBHUTe 3HAUEHUSA BHIPAIKEHUI:
3 2 _1 _1
a) 32° m 273; 6) 0,125 3 u 0,000064 .

1.8. IlpencraBbTe BhIpakeHNe B BUE CTEIEHN:
1 1 1 _1 1 5
a) ad -a*; 6) x0’25'x7°x14; B) c6:c9:¢c

.
2

3
4
r) (ﬁ )"y m) (b'°’3)1§ 1b%; e) b 53" -(bi)_s.



CreneHb ¢ panuoOHAJIbHBIM IIOKa3aTeJieM U ee CBOICTBA

1.9. Bocnom;syfxi’recr; CBOIICTBAMHU CTENEHU C pPanvoOHaJBbHBIM IIOKa3aTeJIeM

n HaﬁlII/ITe 3HaYeHlNe BbIPDaXeHUA:

1 _4 _1
a) 23 .23, 6) 5-125 3;
_1 _5 _1 _4
r) 3 4:34; 05 7:25 7;
3,2 ~1\-30
%) (g) ‘1,457, 3) (4 5) :0,2%;

64
0,027

2

1
K) (0,0625)4 :
81

n)(

1.10. YopocTuTe BhIpaskeHUe:

a) m™*? -5m"?; 6) —2a"" 2(8a"2’3);

1.11. BeinmosiHUTE OEeCTBUA:
2
06065 o) (3807 3602,
1.12. BeruucinuTre 3HaUeHNE BBEIPAYKEHUA:
4 _2
a) 83-0,125 3;
2
B) (L)-"f’ —4-273;
_1 _2 _4
m) 0,008 3 —0,064 3 +0,125 3;

1.13. YupocTuTe BhIpaskeHMe:
1
) 5,

1.14. YupocTure BBIpaskeHUe
a=0,25.

o |eo

2) (16x)1 (%x

1

1\-9
a®

1
ag

5) (9%7) -
)-3

m) (27~ 64)5;

w (625

. 7—0,75;

e) (7%

32
0,00243

P

3 1
B) 3b® +(2b8
B) b*° '(—2\/5)5.

3 4
6) 814 :0,000015;

4
r) —5-817°7+10003;

5

e) 126 :2

1

-3 3.

2
3

2 1\_1
6) (1000x)3 -(0,01x3) 2.

u Haﬁ,ﬂ;ﬂ’l‘e €ro 3HaueHue IIpu



T'nasa 1. O0001UIeHNE MIOHATHSA CTEIIEHU

1.15. OmpepennTe MOPAIOK MeHCTBUI M BBIUNCIUTE:

a) 100°® + 0,000327%% — 0,5™*;

2 -0,75 15
088 -(1)" + (2]

9

B) — 5
3-8 3 -256 2

-0,75 1
1) 025 _ (1915 0
r) (ﬁ) +810000°%" — (729)7 + (0,63

1.16. YupocTuTe BbhIpasKeHUe:

81 5 7 5\3
<a7>2-7/a5-b‘0’2. 6)( al _a4b2)

a) ; A
3\-2 Ya -0 1S
<a‘°’5 - bo )

1.17. Pasmo:kuTe Ha MHOKUTEJIUN BBIpaKeHUe:

1 1 2
a) a+a?; 6) b—5b3; B) x3 — x;
1 1 3 1 5 1
r) a2 —a?*; o) Tm* +m2; e) 2n% —5nd.

1.18. PasjnoxuTe Ha MHOMKHTEJIN YMCINTEIh W 3HAMeEHATeJ b APO0I, ecau
9TO HEOOXOMMO, U COKPATUTE APOOL:

101 12 11

2) b2 — b6 5) a%% 5) x+x3y3 o a—a?b?
r i’ 2 1° 1

b6 a-at y+x3y3 b-a2b2

1.19. Haiizure 3HaUueHNE BBIPAYKEHU:

7 1
x3 —x3 78 gt
a) — 3  mpu x = 4; 0)  Tpu a = 2.
53 a8 3475
3 1
a2 —a2b2
1.20. Coxparure Apo6b ————— U BBIYUCJINTE ee 3Ha4YeHue npu a = 0,25
ub-= 1 a2bl-q
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1.21. ITpumenuTte GOpPMYyJIbl COKPAIIEHHOTO YMHOYKEHUA U YIPOCTUTE BHI-
paskeHue:

1 1 1 1 1 3\2
a) (2a2 —b2><2a2 +b2)+b; 6) (a4 +3a2) ~Ja -94°.

1.22. Cokparure ApodOb:
1 1 11

a-36 ald —pl4 a+2a2b2 +b

a) 1 0) —1 1 R T
a2 +6 a” -b7 ab? +a?b
1 111 1 11
a3 - 25 a3 —2a6p6 1 b3 1668 — a8
r) -1 i 7 21 e T 11 i
a3 +10a% + 25 a—a3b3 a8 —8al6pl6 1 16H8

1.23. BribepuTre pamuoHaJIbHBIN CIOCO0 M HAWAWTE 3HAUEHWE BBIPAYKEHUS

9x -y

1 4 1 _4
1.24. Haiigure 3HaueHUe BbIPAKEHUS (a 5 —ab ><a5 -a 5) mpu a = 10.
L 1

1.25. YupocTure BhIpasKeHUe ( 3x21 + 3) (9 —6x2 + x)
3-x2

5 1\1
a6 — a3 1
1.26. Y 6 %
-26. Ympocrure BhipaseHue | — —— —ab u maliguTe ero sHaueHme IIPHU
o
a = 64.

1.27. Y a?-p* _ _a-b \.(a)"
. . IIPOCTUTE BBEIPpAMKEHIE 3 1 — T | z .
a? +ab2 a2 +b2

1.28. BreimosiHuTe JefCTBUA, UCIIOJIbL3YsI CBOMCTBA CTEIEHHU C JeHCTBUTEIIhb-
HBIM IIOKAas3aTeJieM:

\/E.al—\@; 6) x2\/§:x\/ﬁ; B) (C\/g)\/g ) a2+\/§:a1+\@.

a) a ; r

1.29. Brrunciure 3HaUeHNE BBIPAYKEHUA:

2) (20%)3; 6)(72)2; 5 ((V8)7 )%

I‘) 32+\/§ ,32—\/5; ,Z[) 27\/3 :33\/3; e) 23—2ﬁ _41+\ﬁ;

xK) gﬁ :31+2J§; 3) (547JE)4+JE; ) (31+ﬁ)17£_
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1.30. CokpatuTe Apo0OH:

azﬁ -49 a\/3 +bﬁ aw§ —2aJ§+ V2 + az‘/5
a2 _7 ; 6) a2V5 _p2V7 ; B) a2V2 _g2\3

a)

1.31. CpaBuuTe uucia:
a) 2 u 4; 6) 319 u 27; B) 125 u 52,

1.32*%, Ompegenure, ABIAETCA JU 3HAUEHHE BBIPAKEHUS HATYPAJIbLHBIM

YHUCJIOM:
2 e\ (38
a) 2(\/§+1) ,4\/5; 6) ( lJzé) 28; B) 3\/4—2\/§ :3\/5'
5 63 -2
4+7
15

* .
1.33%*. HaliguTe 3HaUeHUE BBIPAKEHUS P

1.34%, YupocTuTe BBIpaKeHUE
JTT N VT JT
a? -b? N b2 fat +b4
J7 VT, q o p0283T | 40,2547 057 :

2t bibd
1.35. IlpeacraBbTe B BUAE KODPHA BBIpaKeHUE, MCIOJb3ys OIpeaesieHue
CTEIIeHU C PaIMOHAJLHBIM IIOKa3aTeaeM:

2 1 1 _2
a) 37; 0) 63; B) 72; r) 5 3;
_1 3 1
n) 10 °; e) 27 x) a’; 3) b%;
_5 4
u) c %; k) d *; 1) (x+5y)7; M) (5a—b)_0’3.

1.36. IIpeacraBbTe KOPeHb B BHUJE CTEIIEHU C PAI[MOHAJIBHBIM II0OKA3aTeJIeM:
a) g5, 6) v 53 B) 33, T) NiaE

1) Yat; e) U7, K) 5(’7a+b)4; 3) (m+9n)’1.
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1.37. BeluucyinTe 3HaUeHNE BhIPAKEHUA, UCIIOJb3YA OIpeeeHe CTeIeH!
C pallMOHAJBHBLIM ITOKAa3aTeseM:

1 _1 3 _3 2
a) 1253; 0) 25 2; B) 325; r) 81 4; o) 273;
_2 1 _3 3 2
e) 125 3; sx) 0,0083; 3) 0,0001 ¢; n) (%) Ly K) (3%)3.
1.38. IIpeacraBbTe BhIpasKeHUEe B BUME CTEIEHU:
1 1 11 _4
a) x*-x5; 6) a®’ -a ¢ -a3; B) ¢®" ¢ "¢ 15,
4\18 1 2
np-(60) 0 (y0°)s :y; e) m+(m**)e.

1.39. Hcmonn3yiiTe cBOiiCTBA CTeIeHM C PalMOHAJBHBIM IIOKas3aTejleM I«
HaiuTe 3HAUEHNE BBIPAMKEHUS:

1 41 _ _4
a) 56 -5 6, 6) 2-(42) "% B) 10 5 :10°2%;
) 2 6,7
r) (21,5)— !1671’25; 1) 548 :(571,4) . e) 1’86,7 (g) :
_1,\-15 1 2
x) 12° 1(6 3) ; 3) (81-0,0016)1; n) (100 0002243)3.
1.40. YupocTuTe BhIpasKeHUE:
a) a7 - 6a"; 6) 66 : (186" ); B) (36%*) + 3b°° .

1.41. BoImmosiHuTE NEeiCTBUS:
2 3
a) d* - Ya*; 6) (2%)2 —2d3; 5) (—2%)3 +8dt.

1.42. BoruncauTe 3HaUeHNe BHIPAKEHUA:
5

1 _2 3 -1
a) 273 -0,064 3; 6) 83:0,0001 *;

5 =

-05 3 5 1 -5
B) (L) +6-32%; r) 36:2 6.18 12.24,
49

2\1 -1
1.43. YupocruTe BhIpasKeHUe (0,36:13 )2 . (%a) 3,
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1.44. OmnpepennTe MOPAIOK AeHCTBUI U BBIUNCIUTE:

1 2
1 2 2 3 2 -2
- 2 252 — 643 0,5
a) 100 2+(0,001)3;  6) — "  B) 643 - 22" O—(l) :
- 0,0016™
0,0081 4
1.45. YuopocTuTe BbIpakeHUe:
3,2 13 4.3
a) (a8)3'a-b‘1’5_ 5) a3bt  \Ja-b 3
3 5 1
(a0’25 31 ) 46 p1
1.46. Pazmo:kuTe Ha MHOKUTEIN BbIpasKeHUe:
1 3 1 1 1 2
a) x2 — x; 0) m+m?; B) b* —3b?; r) 7a% —4a3.
1.47. Cokparure Ipo0Ob:
1 3 11 7
bt +b x4 —x2y4 a-a8b
=135 O %515 B 1.
b4 yt —xiy? b—a8
1
b3 -a2p? .
1.48. Coxparmre npodb ————— U HalguTe ee 3HAYEHHWE IIPU
a=0,25ub=0,2. abl—a2p2
1.49. YupocTuTe BhIpaKeHUe, UCIOJb3ysl (POPMYJIbI COKPAIIEHHOI'0 YMHO-
SKEeHUA:
1 1 1 1 1 3\2
a) (az —3b2)<a2 +3b2)—a; 0) (3a4 +a4) - 6a.

1.50. Pazimokure HA MHOMKUTEJIN YNCJNUTEIh M 3HAMEHATEIh APOOU W CO-

KpaTure Apoob:

1 1 11 1 1 1
b2 -7 at +2a8b8 + b4 ab —9b6

Q) 3197 0) T 1 B) v 11 1
ab8 +a8b ab —6al2p12 + 9p6
1 1 1
x y2 ). x% -y?
1.51. YupocTuTe BhIpasKeHUe T - 1| T
x2y2 +y  x24y? y2
Ja -16b

1.52. YupocTuTe BhIparkeHue U HaWuTe ero sHaue-

1 152 1 1
1 a8 +2b8) +(a8 - 2b8
HUEe IIpu azﬁ, b = 81.
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1.53. BrinmosnuuTe OeficTBUSA CO CTEIEHbIO C JelCTBUTEIbHBIM II0Ka3aTeIeM:

a) a?+? 3aﬁ; 0) X2V B, B) (B3 )25

2

1.54. Haiigure 3HaueHre BLIPAYKEHNS, HMCIOJIb3Ys CBOMCTBA CTEIIeHU C Aeii-
CTBUTEJIBHBIM ITIOKa3aTeJieM:

a) (5722, 6) ((ﬁ)ﬁ)zﬁ B) 5FV3 .52 VB,
P) 16\/ﬁ :24\/ﬁ; IH) (3\/H—3)\/H+3; e) ((\/E)S—\/ﬁ)?wr\/ﬁ.

1.55. Coxkparure apo0b:
p2V5 _ 237 5) a3 4 2aV3pV2 22

A 5 25 2

1.56. CpaBuuTe uncia 53 u 25.

2 J3
1.57. Haiimure 3HaueHUe BBIPAKEHUST 3(J§_1) 2(1) .

1.58%. YupoctuTe BhIpakeHme

2 2\ V2 V2 V2
n4t _—m#4 . m?2 —n?2 n 2
0532 % V2 02572 _ 0252

1.59. BreiOGepuTe Bce BepHBIE YTBEPIKICHUA:

a) BEIpasKeHHe ¥a mMeeT cMbIca mpu a > 0;

6) BEIpa’KeHNe a MMeeT CMBICJ IpHu a € R;
B) BBIpasKeHUe % uMeeT cMbIca npu a # 0;
a

1

Ya

1.60. HaiiguTe 00J1aCcTh OIIpee e s srmun f(x) = Yx -8 3
n pen dynrnuu f(x) o x

1.61. Berpasure B paJjuaHHON Mepe BeJIWUYUHBI yIJaoB 72°; 140°.

T') BRIpasKeHUe uMeeT cMbIca npu a # 0.
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1.62. MoXKHO U OIIpeNe/INTh 3HAK BBIPAXKEHUS tgo, ecju M3BECTHO, UTO
0. — YTOJI YeTBePTOU ueTBepTu?
OmpepennTe 3HAK BbIPAYKEHUS:
a) c0s200° - tg300°
sin400° ?
1.63. BocmoJb3yiiTech CBOMCTBAMU KOPHeI n-# cTelleHW W HalguTe 3Hade-
HIe BBIPAMKEHUS:

a) 8/125-216; 6) 4V§g5 ;

B) (-z%)i r) §12-45 - §12+ 45

1.64. T'oToBsACh K HOBOMY yUeOHOMY TOAY, OAMHHAAIIATUKJIACCHUK ILIAHU-
poBaJ mproOpPecT HEKOTOPOe KOJMUYECTBO TeTpajeil Ha OmpeleeHHYIO CYM-
my. IIpugs B mMaraswH, OH y3HaJI, UTO IIPOBOAUTCS CE30HHAS AKIUA U IleHa
Ha terpanu cHmkeHa Ha 20 % . Ha CKOJBKO HPOIEHTOB 0OJbIIE MOXKHO K-
IUTh TeTpajell M0 CHUKEHHOI IleHe Ha OTBEAEHHYIO IJSA IIOKYIKH cyMmy?

6) cos2-tg4.

1.65. IIpeacrasbTe IMEPUOANUYECKYIO APO0h B BHUIe OOBIKHOBEHHOI, MCIIOJIb-
3ysa GOpMYyJIy CYMMBI OECKOHEUHO YOBIBAIOIIEel reOMEeTPUUYECKON ITPOIPEeCCUM:

a) 0,(4); 6) 0,(17); B) 0,1(5); r) 0,23(7).
1.66. PemiuTe HepaBeHCTBO C IIOMOIIBIO METOa MHTEPBAJIOB:
a) x(x? - 1)(2x + 7) < 0; 6) (x — 6)*(x — 9)(x + 8) < 0;
x® —5x >0 (x2—4)2 >0
B) 2 -x-2 ’ P) x2—3x—28/

1.67. B apudmeruueckoit mporpeccuu —63; —58; ... HaliAUTe CYMMYy BCeX ee
OTPUIIATEJIbHBIX YJIEHOB.

1.68. Haiigure f'(2), eciu:
a) f(x) = 3x% — dx;  6) f(x)= % T 3%

B) f(x)= 220 r) f(x) = (7a% - 4)(x + 2).

1.69. Pemure uppainnoHaaibHOe YpaBHEHNE:
a) VA —x? =x—-2; 6) x2=5+x%-3.

1.70. YmopocTuTe BBIpaKeHume ?/243m5 +(‘/16m4 —\/36m2 U HaAWIUTE ero

3HAUYEeHVe IIPU M = —%.
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1.71. Ona kBagpatuunoii hyHKIuu y = f(x) usBecto, uro f(-2) = f(4).
Haifigure aGciiyicecy BepIIuHbI HapaboJibl.

1.72. YupocTtuTe BhIpasKeHUE ¢ TOMOIIbIO (hOpMyJ TpeodbpasoBaHUSA TPUTO-
HOMETPHUUYECKUX (DYHKIMN OJHOTO apryMeHTa:

a) tgx * ctgx — sin’x; 6) (sinx + cosx)® — 1.
1.73. Pacmosio:kuTre B MOpsAKe YObBIBAHUSA UKCJIA J2; ¥3 u ¥s.

1.74. HaiiguTe, Ipu KaKOM 3HAUEHUU UKCJIa k rpaduk oOpaTHOMN IpoIop-
IIUOHAJIBHOCTU Y :% OPOXOIUT Uepes3 TOUKY A(—\/ﬁ ; J2 ) ITocTpoiiTe aToT
rpadur. Kax HaswpiBaeTcsa rpaduk oOpaTHOM HPOIOPIMOHAJIbHOCTHU? BepHO
JU, YTO TOUKA B(48; —0,125) OPUHAJIEKUT rpauKy 9Toil GyHKIUN?

1.75. Pemiure TpUroHOMETPHUYECKOE YPaBHEHNe:

&2 o,

6) sin® +1=0; B) tg0,3x — /3 = 0.

a) cos3x — 5 55

HatimnTe HauMeHbBIINI IIOJOKUTEIbHBIN KOPEHb KaKI0T0 YPaBHEHU.

1.76. C mowmompio mnpeobpasoBaHmil rpadpuxka (GyHKIUH Yy = sinx mo-

crpoiite rpaduk GQGyHKIUUI y=sin(x—g>+2. BeprHo su, uro GyHKIUA

Y= sin(x - %) + 2: a) He UMeeT HyJIeii; 6) IPU 3HAUEHUY apryMeHTa, PAaBHOM %,

IpUHUMAaeT 3HaUYeHUe, paBHoe 1,5; B) He IepeceKkaeT OCh OpaAmHAT?

1.77. 136aBbTEeCh OT UPPAIMOHAJIBHOCTH B 3HAMEHATeJe APo0u:

a) O 6) .
¥2 Y125
yA
1.78. Ha pucynke 1 msobpaskeHa 4JacThb TIpa- 4
bura dysrnum y = f(x), ob6JIacThi0 OmpeneeHUd 3
KOTOpOIi sABIsAeTcs OTpe3ok [—7; 7]. M3obpasure B i
TeTpagu rpa@uk sToil QyHKIUU Aad X € [-7; T], N
€CJId M3BECTHO, UTO OHA SIBJIAETCS: -7-6-5-4-3-2-1 JO1x
a) 4eTHOI; 0) HEUETHOM.
1.79%. Haiigure obsacTb ompejeieHus (QyHKIIUH :i
22 -8x2 +7x

== =~ ~ y mocTpoiiTe ee rpadukK.
Yy x p pad Puc. 1
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§ 2. CremenHas GyHKIIUSI U €e CBOMCTBA

1.80. ®yuknusa 3agana popmyJioi f(x) = 9/2x — 3. Haligure HyIb QYHKIIUU.
1.81. Haiigure obsacts onpenenernusa Gpyurmuu f(x) = §1—-Tx.
1.82. Uccaenyiite dyuKmuo f(x) = x? — 3x* Ha YeTHOCTS.

@ Paccmorpum 3amauy. HatiguTe mioormanb rpanu Kyba, 3Has, 4TO €ro 00beM
paBeH x.
O6Gosumauum uepe3 S(x) miaomanb rpanum Kyba. Tax xax o60beM Kyba pa-

1)\2 2
BEeH X, TO AJHHA pedpa KyOa paBHA 3/x, Torma S(x)= (%)2 = (x3> =x3.

Perrenne mpakTuuecKux 3amad IPUBOAUT K 3aBUCUMOCTAM Buzma f(x) = x%,
rme x > 0, a0 € R.

Tax Kax gada jaboro oo € R u x > 0 ompezesieHO MOHATHE CTeHeHu X%, TO
oA (pukcupoBaHHOrO o0 € R ompenesnsieTcs cTeleHHAd PYHKITUA.

Omnpenenenune. PyHrus, saganHas opmysaoir f(x) = x*, HasbIBaeTcd
CTEIIeHHOM C IIOKasaTesieM Ol.

2
Hamnpuwmep, Gyurnuu y = x3, y=x%, y= x? apnsrores crememmEIMu.
PaccmoTrpum cBoiicTBa U rpagmK CcTeneHHON (DYHKIIUN.

1. O6macrp onpenenenusa ¢pyHrnuu. Taxk Kag mya jgroboro o € R u x > 0
ompeneseHa cremnedb x*, To D(f) = (0; +0).

Ecau o> 0, mo 6 obaracmv onpedenenus GYHKYUU 6KAIOLAIOM LUCLO
HYb.

2. Muo:xecTBo 3HaueHui pyakuun. Tax Kak aasa awob6oro o € Ru x > 0 3Ha-
YeHUe CTEIleHN X ABJIAETCS MOJIOKUTEJTbHBIM YNCJIOM U ypaBHeHUE X = a, Tae
a > 0, uMeeT IOJIOKUTEJIbHBIN KOPEHb [Jid Ji00oro a € R, To E(f) = (0; +0).

Ecau o > 0, mo 60 mHoicecmeo 3HaveHUI cmenenHHol QYHKUUU 6KAIOLA-
10 4UCLO HYTLb.

3. Hynu dbyskunuu. YpaBHenue x*= 0 He umeer KopHe# npu o < 0 u ume-
eT KopeHb x = 0 mpu o > 0. 3umauur, npu o < 0 pyarnua f(x) = x* He uMeerT
HyJeli, a upu o > 0 myjaem QyHKIuHN Asasgercd x = 0.

4. IIpoMe:kyTKH 3HAKOMOCTOSIHCTBA (yHKIUU. IIOCKONBKY mjsa Jr060ro
o € R u x > 0 3HaueHUe cTeleHU X ABJIAETCA IIOJIOKUTEJIBHBIM UMCJIOM, TO
f(x) > 0 gna x € (0; +90).
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5. IIpomesxkyTkm MOHOTOHHOCTH (QyHKIMH. Ecaum o > 0, To QyHKIUA
f(x) = x” Bo3dpacTaeT Ha 00JIaCTH OIIPEAEJIEHUS.

JokakeM 5TO CBOMCTBO AJA palMOHAJIBHBIX o > 0.

IIycTs a=% u x; > x5 (x; € D(f), x, € D(f)), Torga x;" >x,” 1O CBOii-
CTBY CTeIEeHU C HATYpPaJbHBLIM IIOKa3aTeJieM.

m m
O CBOMCTBY KOPHS N-# CTEIeHU IIOJYUYUM: ¥ X. x, , WIN X Xy .
II y y o' > Xy’ >y

Eciu o < 0, To pyuxnusa f(x) = x* yosiBaeT Ha 00JIaCTH OIIPEAeJIeHIS.
m m 1 m m
HeiicTBUTeIBHO, eCIu X, > X, , T0 ——<

, Tee. x " <x, .

:\5"“

n
x1 X9

6. YerHocth (HeueTHOCTD) (byHKIUU. PyHKIUA f(X) = X* He ABIAETCA UET-
HOIl M He SABJseTCsA HEUYeTHOU, TaK KaK ee 00JIacThb OIpeJesieHus He CUMMe-
TPUYHA OTHOCUTEJIHHO HYJIA.

7. I'padur dbyuxumuu. Ha pucynke 2 msobpakeHbl Ipa@UKU CTEeHEeHHOH
byarmuu f(x)=x*mmaoa > 1,0<a<1lwuma<O.

) Y )= a0, 0) Y fx)=x0, &) Y| fx)=xc,
a>1 O<a<1 a<0
1= 1r-—> ==
| | |
| N | o | >
(0] 1 x o 1 X (0] 1 X
Puc. 2

I'padpuku cTenreHHBIX QYHKITNEN TPOXOAAT uepesd Touky (1; 1), Tak xkak 1* = 1
mpu JII000M d.

[ HeKOTOpBhIX 3HAUEHUU o cTemeHHasa GyHKIuA f(x) = x* MokeT pac-
cMaTpuBaThcA M Ha 0OoJiee IMIUPOKOM oOJsacTu ompeneseHus. Tak, mpu HATY-
PaJIbHBIX 3HAUEHUAX O CTeIleHHaA (DYHKIMA OIpejeieHa Ha MHOKECTBE BCEX
IercTBUTENbHBIX umcesl R. B sTrom cayuae GyHKIuA mmeer BUJ Y = X", THe
n € N. WsBecTHble BaM QYHKIUHU § = X* U y = X° ABIAIOTCA IIPUMePaMU CTe-
MeHHBIX QYHKIIUN TaKOT0 BHUIA.

IIpu mocrpoenuu rpaduroB y = x" (n € N) Ha obnactu ompeneneHud R
paccMaTpUBAIOTCA ABa Caydas.
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aHAJOTUYHLI CBOMcTBaM 1 rpaduky dyHKIuu y = x° (puc. 3, a).
Ecim n — HeueTHOe 4YUCJO, TO cBOMicTBa U rpaduk (PyHKIUU Y = X

Puc. 3

Eciau n — deTHOe UmMCJIO, TO cBoiicTBa u rpaduk Gysxnuu y = x*, k € N,

k € N, aHAJOTWYHLI CBOHCTBAM U TpaduKy GYHKINE y = x° (puc. 3, 6).
IIpu 1eabIX OTPHUIIATEJBHBLIX 3HAUEHUAX O CTEIleHHAs (QPYHKIUS OIpe-
memeHa Ha MHO:KecTBe (—°; 0)U(0; +o0). Hampumep, cremeHHas (HYHKIUA

y = x ' — usBecTHaa BaM 06paTHASA IPOMOPIUOHAILHOCTD Y = %

2k+1

b

Ecau n — HeueTHOe OTpHUIlATEJIBHOE UUCJIO, TO CBOMCTBA M rpaduK (PyHK-

U aHAJOTUYHBI CBOMCTBAM M rpaduKy QYHKIUU Y = x' (puc. 4, a).

aHAJOTMYHLI CBOicTBAM 1 TpaduKy GyHKIUER y = x ° (puc. 4, 6).

a)

Ecau n — uyeTHOEe OTPHUIlATEIBHOE UMCJIO, TO CBOMCTBA U I'pad@UK QYyHKIIUN

Puc. 4

0)

y=x"
y=x°

Ry
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@ IIpuMepsI OCHOBHBIX 3aJaHUI M MX PEIICHUS

1. fABnserca nmu cTeneHHOU QPYHKITUA:
2

D=2 6e=x"  » A= 1) e@)=(2)?
PeweHue.

a) @ynKnusa f(x) = x° cTeeHHas, TAK KaK UMeeT BUI J = x*, o = 5;

6) GyHKIua g(x) = X cTelleHHAdA, TaK KaK UMeeT BUA y = X%, o = —3;
2

B) @yHKIuA h(x)= x5 cremeHHas, TaK KaK WMeeT BUIL J = X%, o = %;

x o
r) QyHKIIUS g(x)=(§) He SABJISEeTCA CTEIEeHHOI, TaK KaK OCHOBaHUE

CTeeHn % — YHCIIo, a IoKasaTe/b — IIepeMeHHad.
3
2. Creneumnasa pyHKIua 3amana dopmynoi f(x) = x2. Haiigure:

a) f(1); 0) f(4); B) f(25); r) (7).

PeweHue.

[

3 3
a) f1)=12 =1; 6) f(4) =42 :(22)
3

B) £(25) = 052 - (52)% =53 = 125; r) f(7) =72 = (75)3=(ﬁ)3= 7J7.

=23 =8;

3. OmpegenuTre, Bo3pacTaiollleli uJIM YOBLIBAIOINEH SABJSETCA CTeleHHas
(PYyHKIINA:

2
a) f(x)=x%  6)g(x)=x7% B) h(x) = x5; r) s(x) = x 5.

Pewenue. a) Crenennas (GyHKIHUA [(x) = x° sABJIsAeTcA BO3pacTalolleif,
Tak Kak o = 5 > 0.

6) Cremennaa QyHKNuA g(x) = x™° ABIAeTca yOBIBAIOIIEH, TAaK KaK
o=-3<0.

2 2
B) CremenHasa QyHKIUA h(x) = x5 ABIIETCS BO3pacTaloleil, TaK KaK o = i >0.

r) CrenenHaa QyHKIua s(x)=x 3

o=-0,3 <O0.

ABJIseTCs yObIBaloIlell, Tak Kak



T'nasa 1. O0001UIeHNE MIOHATHSA CTEIIEHU

4. CpasHure:
a) 2,701 u 4,971, 6) (ﬁ)g u (ﬁ)g

Pewenue. a) Dymrnma f(x)=x"! yb6eiBaeT Ha MHOXKecCTBe eii-
CTBUTEJBbHBIX umces, Tak kKak o =-0,1 < 0. Ilockomsry 2,7 < 4,9,

to 2,701 > 4,901,
2
0) ®yuxnusa f(x) = x3 BospacTaeT Ha MHOYKECTBE HEMCTBUTEIbHBIX UU-

2 2
ces, TaK KaK o =§>O. ITockombKY J3< \/g, TO (\/5)3 <(\/§)3 7

5. Haiigure o6JyiacTh onpeneeHusa GyHKIIINI:

8) (%) = (x — 1)°°% 6) h(x) = (x +2)s

B) g(x) = (2x —6); ) f(x) = (x+7)2.

PeweHue. a) O6GJACTBIO OIpeIesIeHNs CTelleHHON (QyHKIUU aad o < 0 aB-
JSIeTCA MHOJKECTBO IIOJIOKUTEJNBHBIX JEUCTBUTENbHBIX YHCEJ, 3HAYUT,
x—1>0; x> 1; D= (1; +°).

0) O61acThIO OIpeiesIeHNA CTeIeHHON QYHKIMY AJjid o > 0 ABiasAeTcsa MHO-
JKeCTBO HEOTPUIATENbHBIX MeHCTBUTENbHBIX UYuCes], 3HAauuT, X + 2 = 0,
x 2 -2, D =[-2; +00),

B) O6sacThio omrpeieieHus cTeneHHON GyHKIuy A o < 0 ABisgeTca MHO-
JKEeCTBO IIOJIOMKUTEJIbHBIX JeMCTBUTEJNbHBIX UKceJI, 3HauuT, 2x — 6 > 0,
x > 3, D= (3; +).

r) O6sacThIO OIIpeiesieHrA CTelleHHON (GyHKIuY 1 o, > 0 aBasgeTcsa MHO-
JKeCTBO HEOTPUIIATeJbHBIX MeHCTBUTENLHBIX YMCEJ, 3HAUYUT, X + 7 = 0,
x = -1, D =[-7; +00).

6. HM3soOpasuTre cxemMaTHUeCKU Ipaur QPyHKIMNI:
a) f(x) = x% 6) g(x) = x5

B) h(x) = xé; r) s(x) = x %3,

Pewenue. T'papurm yKasaHHBIX (YHKIKI #300pa’keHbl Ha PUCYH-
Kax b, a—e.



CreneHHasa QYHKIIUA U ee CBOMCTBA

o 9 f(x) = x>2 ) 9 g(x)=x18 e) ¥ h(x)=x%
1 |
d >
O| 1 x
14— 14
& 5= & 5= =
-10| 1 x -10| 1 x x
Puc. 5
7. Haiigure HanboJiblllee 1 HAVMeHbIIIee 3HAUCHUA (PYHKIIMA:

2
a) h(x) = x® ma mpomesxyTke [1; 32];

_4
0) f(x) = x 3 HaA TpOMeKyTKe [é; 27}.

PeweHue.
2

a) Tak xak pynxmusa h(x) = x5 BospacTraer Ha 00JACTH OIIpPeHeIeHMU,

TO HaMMeHbIIlee 3HAUCHNE OHA IIPUHUMAET Ha JIEBOM KOHIIE IPOMEKYT-
2
ka h(1) =1° =1, a mauboJblllee 3HAUEHNE — HA IIPABOM KOHIIE IIPOMeE-

2
swyTRa h(32) =325 =4.

_4
0) Tak kak Qyurmua f(x)=x 3 yObIBaeT Ha O0JACTH OIPEIEJEHM, TO

HaVMeHbIllee SHAUEHHE OHA IPUHMMAeT Ha IPABOM KOHIle IPOMEKYTKA
4

n(27)=(27)3 = 4y’ @ HamboJbIlee SHaYeHMe — Ha JEBOM KOHI[e IPOMe-
4

JKYTKA h(l) = (l)_g =16.
8 8

0 Bepuo su, uTo rpaduk 060 cTeneHHONH QYHKIIUU MIPOXOAUT uepesd Tourky A(1; 1)?

27
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y=x

1.83. Kaxkue u3 gaHHBIX QYHKIINHI ABIAIOTCA CTEIIEHHBIMU:
3

a) f(x)=x"  6)gx)=x"%  B)p(x)=5% r) h(x) = x7?
_3
1.84. Crenennasa pyukmus 3agana Gopmyiaoi f(x) = x 4. Haiigure:

8) f(1; 6) £(16); 0 (&) v 7(22).
1.85. Haiigure suauenue GpyHKIUU g(X) B TOUKE X, €CIIU:
1 _2
a) g(x)=x27 x0=9; 6) g(x)=x3, x0=8;
5 _4
B) g(x)=x3%, x,=0,001; r) g(x)=x 3, x, =2i7.
1.86. Bepuo su, uto Touka F(81; 27) mpuHAAIeKUT rpadury QyHKIIUU
0,75?

1
1.87. BeiGepuTe TOUKY, Uepe3 KOTOPbIE IPOXOAUT rpaduk GYHKINT y = X4 :

a) A(1; 1); 6) B(16; 2); 5) (255 V5); r) D(4; 1).

1.88. OmpenmenuTe, Kakue U3 JAHHBIX CTEIIEHHBIX (DYHKIIUI ABIAIOTCSI BO3-

pacTarIuMMn:

a)f()=x5 6 gx)=x% B h@=x2% 1) pa)=x".
1.89. Cpasuure:

a) £(7,1) u £(8,9), ecau f(x) = x "%

6) £(3,2) u g(6,7), ecu g(x) = x5

1.90. PacmosoxuTe B IOPALKE BO3pacTaHUsA 3HAUEHHUS BBIPAKEHUH, HC-

MMOJIb3YsA CBOMCTBO MOHOTOHHOCTU CTEEHHOU (DYHKITUMU:

a) 5,97, 1,87 u 3,77, 6) (V3)", (v2)" m (VB) .

1.91. Haiigure o6sacTh onpeeeHna QyHKITUN:

_ 1 1
a) y=(x-5 "% 6) y = (3 - 2x)3 B y=(7+%)
) y=(x2—5x+4)1’7; In) y=(4x2—9)_ﬁ; e) y=(5—x2)£;

5x -1 ’% 3x% —10x + 309 9-x2\-V5
) Y = ; 3)y=(7> ; H)y=( ) :

x x-2




CreneHHasa QYHKIIUA U ee CBOMCTBA

1.92. YcraHoBUTE COOTBETCTBUE MEXKAY TpadUKOM CTEeIeHHON (QYHKIIUU
(puc. 6) u ee popmyJIoii:
2 5

a) y=1x°; 6) y=x%; B)y =x".
1) YA 2) Y4 3) Y/
14 1+ 1t
1 i > i >
-10| 1 x -10] 1 x o x
Puc. 6
1.93. zo6pasure cxeMaTuuecKu rpad@ur QyHKIIUN:
1 _3 _5
a) f(x) = x?%; 6) g(x) = x"; B) h(x) = x %; r) p(x)=x °.

1.94. Haiimure HauboJibillee 1 HauMeHbIllee 3HAUeHUA PYHKITUU:

1
a) h(x) = x® ma mpomesxyTke [1; 27];
3

0) f(x)= x % Ha IPOMEKYyTKe [%; 81}.
5

1.95. Haiigure HanbGosblllee 1 HaMMeHbIllee 3HAUeHUs pyHKmuin f(x) = x3
_5
u g(x)=x 3 ma npomexyrke [0,125; 64].
2 5x+7
x-4

1.96*. Taubl pyaKIIUU f(X) = x° u g(x) = Haiigure f(g(5)).

_@_

1
1.97. Crenennas pyurnusa sagana ¢opmyaoit f(x) = x 2. Haiigure:
D7 9FO  ®716: 1 (L)
1
1.98. BoiGepuTe TOUKHU, Yepe3 KOTOPhIE MPOXOAUT rpaPuK QyHKIUU y = x3 :

a) A(1; 1); 0) B(27; 3); B) C(0,008; 0,2); r) D(3; 1).

1.99. Boaspacraroiieii nan yObIBaIOIell ABJIAETCA CTeIIeHHAdA (PYHKI[MA:
6

a) f(x)=x"; 6 g@)=x7; B px)=x"; 1) hx)=x>"?
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1.100. CpaBuure:

5 5
a) 3,7% u 7,47%; 6) (\/5)7 - (\/5)7 )
1.101. Haiizure obyacTh onpeaesieHusa QYHKIAN:
0,2 -2 2\~ 07
a)y = (x + 4)°% 6) y=(5-x)7; B) y=(16-x%) ;
J3 g\ Ax? _ 5 \38
I‘)y:(xz—x—Z) ; ;;)y:(x ) ; e)yz( i+7x>

1.102. M306pasure cxeMaTnuecKu rpadux PYHKIINN:
2 1 2

a) f(x) = x3; 6) g(x) = x 2; B) h(x) = x9; r) p(x) = x*°.

1.103. HaiiguTe HambosbIlliee ¥ HaMeHbIIlee 3HAUeHUA QYHKITUN:
1

a) h(x) = x* Ha IpOMEKyTKe [1; 16];

_2
6) f(x) = x 3 Ha IPOMEXKYTKe [%; 125}.

1.104. BripasuTe B rpagyCcHOM Mepe yIJIbl 111—27[, Z‘Q’Tn

1.105. Bocmoab3yiiTech CBOMCTBAMU CTEIEeHU C PalOHAJLHBIM IIOKasaTe-
1 1 3 2

JieM U HaliiuTe 3HaueHHe BbIpakeHus 162 + 27 3 + 814 + 8 3,

1.106. 3anaiite (popmMyJIOii:

a) JUHeHHy0 QYHKIINIO, I'pa@UK KOTOPOU mapajjieieH Irpapury QpyHKIUN
Yy = —x + 8 u mepecerkaerca ¢ rpadbukoM QyHKRIUU y = 5x — 6 B TOUKe, JeKa-
mieir Ha OCU OPAMHAT;

0) HeUeTHYIO JUHENHYI0 (PYHKIINIO, TPAPUK KOTOPOIi IIPOXOAUT Uepes TOU-
Ky A(-3; 9).

ITpuBeguTe npumep UeTHOU JIMHENHON (QYHKIIUU.

1.107. [Ins 9SKCKYPCUOHHBIX IIOE3J0K yUaIllNXCs ObLIO BBIAEJIEHO HECKOJIb-
KO aBTOOYCOB C OAWMHAKOBBIM UMCJIOM MECT B KamkaoM. 328 mereil moexaju B
Hynytku, 369 mereit — B Mupckuii 3aMmok. Bce mecTa B aBToOycax ObLIu 3a-
HSTBI, HM OJHOTO UYeJIOBEKA He ocTajioch 0e3 Mecrta. HailiguTe umcio mMecT B
KasKJIoM aBTOOyce M UHMCJIO aBTOOYCOB, OTIIPABUBIINXCA B MUPCKUIT 3aMOK.

1.108. Boruncanure, UCIOAL3YA (GOPMYJIbl IIPUBEIEHI:
a) cos 225°; 6) sin 150°; B) ctg 240°; r) tg 300°.



Onpepenenue jorapudma uucaa. OCHOBHOE JorapuPMuIecKoe TOKIECTBO

1.109. Ha pucynke 7 wusobpakeH rpadur (QyHKIITN Y4
f(x) = ax® + bx + c(a#0). BbIGepuTe HeBepHOe yTBEP:KAHNE:

a) f(x,) = 0; 6) 1(3) < f(0);

B) f(10) < 0; r) f(0) = 0;

n) f(x;) = f(x0), rne x € R. ]

1.110. Haiigute HawMeHbIllee 3HaueHUEe QYHKIIUU

R =)
Ry

y= —5cos(4x—%). IIpuBeguTe mnpuMep QGYHKIIUU BHUIA

Puc. 7
y = Asin(kx + m) + n, MHO}KeCTBOM 3HAUEHUHN KOTOPOU SBJIA-

eTca oTpesok [—6; 2].
o 2
1.111. Cxoabko O0OIIUX TOUeK MMeIT IpadumKu GYHKIUNR y=+D5-x" u
y =1 — x? Haiinure abcriuccsl 3TUX TOUYEK.

1.112. Pemrnre TpUroHOMETPUUYECKOE YPaBHEHME:

a) cos(x + %) = g; 6) 2sinx + Hcosx + 1 = 0;

B) cos7x cos3x + sin7x sin3x = —1.

HaiiguTe HanOOJBIINHA OTPUIIATEIbHBIN KOPEeHb KaXKI0OTO0 YPaBHEHUA.
1.113. HafizuTe IpoOMe;KyTKM MOHOTOHHOCTH W TOUKHK dKCTpeMyMa (PyHK-

nuu f(x) = x® — 12x.

§ 3. Onpengenenune Jorapudpma yuca.
OcHoBHOe Jorapu(PMUUIECKOEe TOSKIECTBO

1.114. Pemrture ypaBHEHUE:
a) x® =27; 6) x* =16; B) x° = 25; r)x’ =2.

1.115. HaiiguTe 3HaUeHNEe CTEIEHI:
3

1 3
a) 2°%; 6) 25 2; B) 814; r) 121°5,
1.116. HaiiguTe 00acTh Onpeae/ieHnsA BhIPAXKEHIM:

1 1
3. -3. 3. "3
a) (x-1)%; 6) (x-1)"; B) (x-1)3; r) (x-1) 3.
IIpu M3ydyeHUU MOHATHUS CTEIEHU 4" MBI:
e pacCMaTpWBAaJIM CBOMCTBA CTEIEHN C PA3JUYHBIMM ITOKasaTejlaMu (Ha-
npumep, a” -a” =a U T. II.);
o BLIUNWC/ISAJIN 3HAUEHHE CTEIeHU, 3HAA €e OCHOBAHUE 4 W NOKA3amesv N

m+n

(mampumep, 26 = 64, 7! = %);
e OIpEeNeNATN OCHOBAHUE CMeneHu 4 IO 3HAYEHWIO CTEIeHHU U ee II0Kasa-
Tesio (Hampumep, ecau a® = 125, to a = 5).



T'nasa 1. O0001UIeHNE MIOHATHSA CTEIIEHU

IIpu permrenuu MHOTMX IPaKTHUUECKUX 3aJau TpeOyeTcs HAWTH MOKa3aTelb
CTeneHH, B KOTOPYIO HY;KHO BO3BECTH €€ OCHOBAaHHUE, UTOOBI IMOJYUYUTDH 3aJaH-
HOE YHCJIO.

Paccmorpum 3azmauy. 3a CKOJIBKO JIeT BKJAJ, Pa3MeIlleHHbINT B OaHKe MO
10 % romoBBIX C €XKEeroJHON KamuTajausamueii, yseauuurca B 1,5 pasza?

Tak Kax KaKIbIll roi BKJag B p pyoOJeit yBenmuumBaercsa Ha 10 %, To
yepes n JietT oH coctaButT p * 1,1" u craner paBusiM 1,5p, T.e. p+1,1"=1,5p,
orkyma 1,17 = 1,5.

Takum obOpasoM, IJis OTBeTa Ha BOIIPOC 3aJauud HAA0 HAWTHU MOKas3aTelb
CTelleH’, B KOTOPYIO HYKHO BO3BeCTH umcjo 1,1, YToObI MOIYyUYUTH umcao 1,5.

Mer y:xe ymMeeM HaXOOUTh IOKa3aTeJb CTeIeHUW, B KOTOPYIO HY)KHO BO3-
BECTU, HAIIPUMEDP, YMCJO 2, YTOOBI IMOJYUYUTh UYHUCIO 32, T. €. U3 YCJIOBUSI
2" = 32 HaXOAUTH MOKAa3aTes b CTEIeHu n: Tak Kak 2° = 32, To n = 5.

Haiinenusiii mokasatesb creneHu (YMCI0 ) HA3LIBAIOT Jorapudmom uuc-
Ja 32 1mo OCHOBaHWUIO 2.

Ob6osrauaror log,32 =5 u uynrarmT: «Jorapudm yrcaa 32 10 OCHOBAHUIO
2 paBeH 5».

W3 yeamoBua 3% = 81 maiizeMm mOKasaTesb CTEIIEHHN, B KOTOPYIO HYXKHO BO3-
BECTH YUCJO 3, UTOOBI MOJYUUTh uucygo 81. ITo umcio 4, KOTOPOe HA3LIBAIOT
sorapudmom uncaa 81 mo ocHoBaHMIO 3 U o603HaUaT log, 81 = 4.

Hnsa nawo6oro a > 0, a # 1 u b > 0 MOXKHO HaliTH TTOKasaTesJ b CTEIEHU, B
KOTOPYIO HYKHO BO3BECTU UMCJIO 4, YTOOBI TOJYUYUTHh YUCTO b.

Onpenenenne. Jlorapudmom uuena b (b > 0) log,b=x
mo ocHoBauuoo a (a > 0, a # 1) Ha3pIBaeTcsA IIO- g
KasaTeJlb CTeIleH!d, B KOTOPYI0 HYXKHO BO3BECTHU a =b
b

OCHOBaHUeE a t'I'I‘O6I:vI IIOJIVUUTH YUCJIO b
’ y b>0,a>0,a=1

CiyoBo «Jjorapu(mM» IIPOWBOIIJIO OT I'DEYECKUX CJIOB
AOYOC — «OTHOIIIeHUEe» U APOUOS — «UUCIT0»).

Bmepsrie KoHIenus JorapudMoB OblLIa MpeacTaBIeHA
B 1614 r. mornauackum marematTukoMm :xoHom Hemepom
(1550—1617) B ero counnenuu «Mirifici logarithmorum
canonis descriptio» («Onucanue ygUBUTEIBHONH TaOJIUIIBLI
JorapudmMoB»).

B zamaue o BKJIaze Hamo OBLIO HANTH MOKAa3aTelb CTe-
IMeHW, B KOTOPYIO HYMKHO BodBecTH umcjo 1,1, 4ToOBI mO-



Onpegenenue gorapudma ynucaa. OCHOBHOE JoTapuPMuIecKoe TOKAECTBO

ayunts 1,5 (1,1" = 1,5). 3HauuT, Hy:KHO HaiTH Jorapudm uuciaa 1,5 mo ocHo-
Bauuio 1,1, T. e. n =log,1,5. 9To 3HAUEeHNEe MOKHO HAWTU C IIOMOIILIO Ta-
o1l torapudmoB: n ~ 4.

IIpumep 1. IlpounraiiTe BHIpa'KeHUE U HANIUTE ero 3HAUEHUeE:

a) log,9; 0) log, %; B) logJ5 3; r) logg1.

Pewenue.

a) Yuraercs: «jaorapudm uncyaa 9
o ocHoBaHMIO 3», log;9 =2, Tak log, 125 = 3, Tax xak 5° = 125
Kak 3% = 0. > ’

_ 2 _
0) Yuraercs: «jgorapudm umcia % log; 25 = 2, rak xax 5° = 25

2», log, L =-1 1 1)
o ocHosaHmo 2», log,; = -1, Tax log; L = 1, rax xax (g) _5

Kag 27 = % 1 1
log, —=-2, Tak kak 5 ° =
B) UnuTaercd: «Jorapudm uucua 3 25 25
1
110 OCHOBAHUIO /3 », logJ§ 3 =2, Tak log, J5 = l, tak Kax 52 = /5
2

KaK (\/5)2 =3.

r) Yuraerca: «aorapudm unciaa 1 mo ocHoBanum 6», logys1=0, Tak Kak
6° = 1.

Ecau ocHoBanme gaorapudgma

paBuo 10, To jorapudm Ha3bI-
BaeTCA MeCATHYHBIM U 0003HAYAET-
ca lg a. Yuraercsa: «mAeCATUUHBIN
Jorapudm uucia a».

logloz = 1g2 -

IEeCATUYHBIN Jorapudm umcaa 2

IIpumep 2. IlpounraiiTe BhIpa'KeHUe U HAWIUTE er0 3HAUEHUE:
a) 1g 100; 0) 1g 0,1; B) 1g 0,01; r) lg 1.

Pewenue. a) Yuraercsa: «mecs-

T;;ggli ;f:}fi‘z: 1‘(;12‘0:”? o (;00”’ Ig 1000 = 3, zaxc xax 10° = 1000
> lg 10 =1, raxk kax 10 = 10

6) Yuraercs: «AGCHTI/I“IHBII;'I J10- lg 0,0001 _ _4’ Tak KaK 1074 _ 0,0001
rapupm umcaa 0,1», 1g0,1 =-1,
rak kax 107 =0,1.

B) Yuraercsa: «mecaruunsblii jorapudm umcaa 0,01», 1g 0,01 = -2, Taxk Kak
102 = 0,01.

r) UnuraeTca: «JecATUUHBIH JorapudM uncaa 1», 1g 1 = 0, Tak kax 10° = 1.
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N3 ompenenenus jorapudma umcaa b(b > 0) mo ocuHoBanuw a (a > 0,
a # 1) crenyer, uto ecau log,b = x, To a* = b, T. e. a'%b = p,

ToxmecTBo a'°%® =b HaspIBaeTCH OCHOBHBIM JorapuMUUYEeCKUM TOXK-

JIECTBOM.
ITpumep 3. Brrumciaure:
a) 210g23; 6) 710g72; B) 0’210g0,210. alogab — b
Pewenue.
a) 2923 = 3; 6) 7'°¢72 = 2; B) 0,292 =10,

C IOMOIIBI0 OCHOBHOTO JIOTapU(PMUYECKOr'0 TOMKJIECTBA MOYKHO JI000e II0-
JIOKUTEJIbHOE YMCJO IIPELCTABUTEL B BHUJE CTEIIeHU C JIIOOBIM II0JOKUTEIbLHBIM
OCHOBAHIEM.

Ilpumep 4. IlpencraBbTe YMCI0 7 B BUE CTEIIEHU C OCHOBAHUEM:

a) 3; 0) 5; B) 10; r) 0,5.

Pewenue.

a) 7 =387, 6) 7=>518"; B) 7=10%"; r) 7=0,5°%05",
@ Hpnmepm OCHOBHBIX sanannﬁ H UX pemeHmI

1. Broruuciaure:

a) log ,16; 6) log ,32; B) 1og2%; r) 1og2%;
1) log,0,25; e) log, J2; x) log, 3/2; 3) log, %
PeweHue.

a) log,16 = 4, Tax xax 2* = 16;
6) log,32 = 5, Tak kak 2° = 32;

’

B) loggé = -1, tak Kak 2! =

1
2
) log2%= -3, Tak Kak 27° = é,

1) log,0,25 = -2, Tax Kak 272 = i =0,25;



Onpepnenenue gorapudma uucaa. OCHOBHOe Jorapu(GMuIecKoe TOXK/IeCTBO

1
e) log2f=%, Tak Kak 22 =+/2;

1
K) l()gzé/§ = %, TaK Kag 2° :§/§;
1
3) 10g2%=—%, Tak Kak 2 3 :%:%,
23

2. Brruucaure:
a) log,2; logs3; 1g10; log,a, a > 0, a # 1;

0) log,1; log;1; 1g1; log,1, a > 0, a = 1.

PeweHue.
a) log,2 = 1, Tak kak 2' = 2;
log;3 =1; lg 10 = 1; log,a =1;

log,a=1,a > 0,a#1

6) log,1 = 0, Tak kak 2° = 1;

log,1=0; lg1=0; log,1=0. o L=l > o=

3. Haiigure sHaueHNe BbIPAMKEHUS:

a) log 364 + log ,125; 6) log,81 - 61g/10; B) log,; 5 + log, 2%;

r) log,log,81; 1) log, logy; 3; e) log,;1g 100 000;
3

) logg 25; 3) logg%; un) logj9 7.

PeweHue. a) logy64 = 2, Tak kKax 8% =64 u log,;125 = 3, Tak Kak
53 = 125, Torga logy64 + log 125 =2 + 3 = 5;

6) log381—6lg\/ﬁ=4—6-%:4—3:1;
B) log255+log52—15= Li(a)=

r) log,logs81 =log,4 = 2;

1) log, logy; 3 = log

1
3 3
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e) log,;1g100 000 = log,; 5 = 1

) log?25 = (log, 25)° = 22 = 4;
3
3) log? % = (log2 %) = (—4)3 = —64;

4 4 1 ‘ 1
) log’, 7 = (log,, 7) =(§) _ 1,

4. YmupocTute BBIparKeHUe:

a) 5log57; 6) 0’2510%,’0,255; B) 101g3; r) \/glogﬁz.
PeweHue.
a) 510g57 L 7; 6) 0’25log0,255 _ 5; B) 101g3 L 3; F) \/glogﬁZ _9.

5. IlpeacraBbTe YUCJIIO:
a) 4 B BUJle CTEIeHW C OCHOBaHUEM 3;
0) 0,5 B BuIe cTemeHU C OCHOBAHUEM b5;

B) 11 B Buge crenenu ¢ ocHoBanuem 10.

PeweHue.
a) 4 = 3'gs?; 6) 0,5 = 5897, B) 11 = 10"s™,
6. Haiigure 3HaueHNe BLIPAMKEHUSI:
1
A 3logs =
a) 51+10g56; 6) 32 logg 18; B) 4210g43; F) 5 52 ;
logg 7 1)oer loggs 10 logy05 7
Il;) 36 0g¢ ; e) (?) ; }K) 80g64 ; 3) 50g125 l

PeweHue. a) BocnoabayeMcs cBoiictBoM crenesu a”'" =a™ -a" u mo-

ayuamm: 5080 = 5l . 5l8:6 _ 5.6 =30,

1
3log318 18 2°

m 2
6) o cpoiicrey cremenu a™ " = ¢, rorga: 37 '°%'° = 3 __ 9
a
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n
B) Mcmonbayem CBOMCTBO cremeHu a™" = (a’") U IOy UMM
2
4210843 _ (410g43) _32 _ 9;

S P (1)3 1
I‘) 5 =15 =3 %

8
1) 36007 = (62)"" = (67 ) =72 = 49;

5 (1)10g74 1 (771 )10g74 g (710g74)71 =471= i =0,25;

7
)10g64 10

x) 880410 = (64% = (B4Poms 0 )é _ 107 = J10;

1\logy257 I 1
3) 5081257 2(1253> 2(12510g1257>3 =173 :{”/?.
log1325 1o
HaiinuTe 3HaueHMEe BHIPAYKEHUS (\/13)%3 + 7O,

PeweHue.

(\/ﬁ)logls 25 N 7logﬁ 13 _ (13% )10g13 25 4 ((ﬁ)z )logﬁ 13 _ (1 310g13 25 )% + ((ﬁ)logﬁ 13 )2 |

1
=252 +13% =5 + 169 = 174.

1. Bepuo J1u, uTO:
a) log,8 = 3; 6) 1og2% - -3; B) logzé -1, r) log,1=0?

2. Yramure, ecliu BO3MOXKHO, 3HaAUeHHEe 4@ TaKoe, YTOObI:
a) log,3>0; 6) log,3<0; B) log,3=1; r) log,3=0.

_@_

1.117. IIpouuTaiiTe 3amMUCh:

a) log,7; 0) log, 5; B) 1g 9; r) log,a; ) log ,.n.
3
1.118. Bepuo nu, 4TO:
a) log;9 = 2; 0) logl%: —4; B) ]og7% =-1;
2
r) log5% = -3; 1) log,0,25 = —2; e) lg 100 = 2;

x) 1g 0,001 = 3; 3) log,l = 0; ) log,, 5 = %?
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1.119. Haiigure sorapudmMbl ymces:

a) 2; é; 0,125; J2 1o ocnosamuio 2;

6) 1000; 0,1; 310; 1 mo ocroBammo 10.

1.120. Haiimure 3HaueHHe BbIPAYKEHUs, II0Jb3YSCh OIPeaeJeHHeM JIora-

pudpma:
a) log,4; 6) log581; B) 1og6%; r) log, 50,125;
n) log, %; e) log 58; k) 1g2100; 3) 1g0,0001;
n) log,,12; k) logg1; 1) log,\7; M) log, ¥/5.

1.121. HaiiguTe uynCaI0 X, UCIIOJb3YsA OIIpeaesieHe Jorapudmas:
a) loggx = 1; 0) logosx = —2; B) logsx = 4;

r) log, x = 1

5 m) 1g x = -2; e) log,;x = 0.

1.122. 3anumure B Buje Jorapudma 1o OCHOBAaHUIO 3 YMUCJIA:

a) 1; 0) 2; B) 3; r) 0; m) -1; e) —2;
x) —3; 3) %; 1) %; k) —0,5; ) g; M) —%-
1.123. Haiigure 4ncao X, MCIOJb3ys OIpeaeseHIie Jorapudmas:

a) log, 27 = 3; 6) 1ogxé = 5; B) 1ogx$ =-2;

r) log,13=1; 1) log, 7= é; e) log, 2= %

1.124. BriuncanTe 3HaUeHNE BbIPAMKEHU:

a) log,,0,008; 6) log, i; B) log;0,04; r) log,,125;

n) log, 2; e) logﬁ 8; K) logﬁ%; 3) logJg 0,2.
1.125. HafiguTe 3HaUeHUE BBIPAKEHUS:

a) log, 27 - log% 7 6) 4log, - +log ;, 27;

B) log,32 -log, 2i7 —log,, J19; r) log,s6 + log, 64 —log, ¥3.

4

1.126. Briyuciure:

a) log29; 6) log8; B) loggé; r) logi /3.
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1.127. HaiinuTe 3HaueHUe BbIPAKEHUI:

a) log,log, 625; 6) log,log, 8;

B) log,log, 34; r) log,log;log,125.

1.128. BriuncanTe, UCIOJIb3YsA OCHOBHOE JIOTAPUPMUUECKOE TOMKIECTBO:

a) 2°87; 6) 1,9"10%; B) 10'?; r) (;)mm;
10855 4 \logg 11, 1\logp1256, 1 \logp,(3)2

n (V2)" o (5" (g ) ()

1.129. IIpeacraBbTe UnCIO 2 B BUJE CTEIIEHU C OCHOBAHUEM:
a) 6; 6) 7; B) 10; r) J7.

1.130. ITonb3ysick CBOWCTBAMU CTEIEHW U OCHOBHBIM JIOTAPUPMUUECKUM
TOXKIECTBOM, HAMANWTE 3HAUCHNE BHIPAYKEHU:

2+log; 5 logg 615 +2
a) 62+log63; 6) (%) 3 ; B) 101g5+1; P) (%) ;
logg 255~ 1
) 5% logs3, e) 1074, ) (i) : g) glEs1s -2,
1.131. ITob3ysACh OCHOBHBIM JIOTAPUPMUIECKUM TOKJECTBOM, BHIUUCIIUTE:
~2logg 8
a) 321og37; 6) 2310g25; B) 1041g3; I') (%) ;
0,251g16 , logg 3 . g2, 1 \815
o) 10 ; e) 36 ; k) 1000, 3) a7 E

) (1;5)10;;0,24; K) (\/§)10g325; ) (é/g)logf,Sl; M) ((/E)lgl28'

1.132. Haiigure 3HaueHMe BbIPaKeHNs, BLIOpPAB pPaIMOHAJBHBIN CIOCOD
BBIUCJICEHUA:

lgl +1g2

a) 105 6) 3

1
logz 2 —logz-- lo
. g5 7 + logs 0,3
6, B) 585 552,

1.133. HaiiguTe 3HaueHUe BLIPAKEHUA:
a) 361710g62 ; 6) 251—10g5 10 ; B) 1211+0,5log11 100;

logg 8+ 0,5log5 9 21g2 +1g3 2logz 2 —logg5h
I‘) 40g2 + 0g2 ; ,I[) 100 ga+lg ; e) 9 0g3 0g3 .
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1.134. BriuuciauTe, UCHOJIb3YsI CBOMCTBA CTEIIEHNW M OCHOBHOE JiorapudMu-
YeCKOe TOKIEeCTBO:

a) 710g72—10g39; 6) 910g92+10g5%;

B) (\/E)log@ 5 +logg 81 : P) 6log50,2 +logg 15.
1.135%. HaliguTe 3HaueHNe BLIPAIKEHUI:

a) (221 + 1) 6) 0,25(1 + 4%2)"*"

1.136%. Brurunciure:

a) 4log2(2—J§) N 25log5(2+ﬁ) 5) 910g3(3—J§) N 16log4(3+\/§).

>
1.137*. Haiinure sHaueHue BoipaskeHus /81'°%9% — ¢'°%® ecoima > 0,a = 1.
1.138%*. Brruucaure:

a) lg(25log50,8 +910g30,6);

6) 3610g65 + 101—lg2 _ 310g9 36;

1 1
5y (81472 4 pyoust ). ggiosr2

S @ —
1.139. BribepuTe BepHOE PaBEHCTBO:
a) log,16 = 8; 0) log,16 = 4;
B) log,16 = 256; r) log,16 = 32.
1.140. Haiigure sorapudMsbl uucesa 3; %; 1; V3 mo ocxosanuio 3.

1.141. ITons3ysAchk ompemeeHneM Jorapudma, HaiguTe:

a) log;9; 0) log, 32; B) log,;0,25; r) log,7;

) loggé; e) 1g0,01; &) log, 1; 3) log, \/5;

u) log, ¥2; K) logl%; m) log, 25; M) logs, 6.
3 5

1.142. Haiigure uncjao x:
a) log,x =1; 0) loglx =-2; B) log,x = 3; r) lgx = %
3
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1.143. 3anumnuTe B Bume jorapudma 10 OCHOBAHUIO 2 UYMCJIA:

a) 1; 0) 2; B) 3; r) 0; x) —1; e) —2;

. 1, 1, 0 5. 2, _1
K) —3; 3) 55 n) 3 K) -0,5; JI) 3 M) 3
1.144. Haiinure yucio x:
a) log, 64 = 3; 6) log, % = 4;

1 _ _o. _
B) logx% = -2 r) log, 7=1.
1.145. HatiguTe 3HaUeHNe BLIPAYKEHUA:
a) log,16 +log, 9; 0) log,;4 + logJg 25;
3

8) log, 27 + log, 1 — log,; V15; r) logg, 9 - log, 49 +log, I7.

7
1.146. Bruruuciaure:

a) log§ 5; 6) log} 32; B) logg’%; r) log‘;ﬁ .
1.147. HaliguTe 3HaUeHNe BLIPAYKEHUA:

a) log;log, 32; 6) log;log,7; B) log,log, if5.

1.148. Beruuciure: 10g;,55 —log ;0,5 +log, ; 0,4.

1.149. Haiinure 3HaueHUe BBHIPAMKEHUS, UCIIOJb3YsS OCHOBHOE JIOTapu(hMuU-
YeCKOe TOXKJIECTBO:

log; 2
a) 2°%3,; o (1) s 5) (0,5)"4%;
r) 69! _17; n) 0,2°%2% 4 21; e) (g) = 6.

1.150. ITonb3ysick CBOMCTBAMU CTEIEHW U OCHOBHBIM JIOTAPUPMUUECCKUM
TOYKJIECTBOM, HAUANTE 3HAUEHNVE BhIPAKEHU:

a) 52+log53; 6) (l)logé3+1; B) 102—1g4; 1-.) (l)log0,043—1
6 25
1.151. IlpexcraBbTe umMCJO 3 B BUJE CTEIIeHU C OCHOBAHUEM:
a) 2; 6) 7; B) 10; r) 5.
1.152. Brruuciaure:
2log; 7
a) 5310g5 2 ; 6) (é) E B) 1031g4 ; P) 7—210g7 5 :

log7 36
'u) 100,51g225; e) 2510g53; DK) 810g25; 3) (\/?) g7 .
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1.153*. Haiinure sHaueHUe BhIpasKeHuss 36'°86° 108819,

1.154%, Boraucaure: log, (491°g72 4 361°g6“).

10gl2
1.155%. Haiigure sHaueHue BhIpaskeHuss 36 6 + 10! 7164 — glog23,

156. Jana ¢ymxmnusa y = 3x> — 5x. Ha KakoM U3 JaHHLIX IIPOMEXYTKOB
5Ta PYHKIUAS HPUHUMAET TOJBKO IOJIOMKUTEJIbHLIC 3HAUCHMS:

a) [1; 1,7]; 6) [0,3; 2]; B) [-2; -0,1];

DILE LTE  m) |55 +eo)?

1.157. Brruucaure:

a) 40,0625 — 3/-243; 6) 4256 - 2-3-33.

1.158. Haiinure sinx, ecan cosx = —%, g <x <.

1.159. Kypchl o mOATOTOBKE K IEHTPAJIM30BAHHOMY TECTHUPOBAHUIO apeH-
IYIOT TIOMEIeHUs AJId 3aHATHi. B mepBoM IOJyroauu 3a apeHay YeThIpex Io-
MellleHu Mo 6 aHell B Heme o Iatuiau mo 333,6 p. B mecsar. Kakoii Oyzer
apeHAHAadA MJIaTa 3a MECSIl BO BTOPOM IIOJIYTOIUM 3a 5 IMOMEIeHU 1Mo 5 mHel
B HeJeJIo Ha TeX JKe YCIOBUAX?

1.160. Nzobpasure rpadukr dyetHoit Gpyknuu y = f(x), 3HaAA, UTO:

a) obsacTs ompeneneHusa QyHKIuu — R;
6) Ximin = =3, Xyax = 0;

B) f(=3) = -2, f(0) = -1 u f(-5) = 0.
1.161. YupocTure BhIpasKeHUE:

a) (a—bi)(a+bi)+\/5;
6) Ya” —(a® ~b)(as +0).

1.162. Haiigure Hynu GyHKIUUA y = —7sin3x.
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1.163. Pemure uppaiuoHaabHOEe ypaBHEHUE:

a) 2x +12 =2x +10; 6) Jx—4+.6-—x =+3.

cos X cosXx
l+sinx 1-sinx

1.164. YupocTure BbIpaskeHUe < ) * COSX.

1.165. HaiiguTe yroji, KOTOPBIIi COCTABJISIET C OCbIO abCI[cC KacaTeJbHas
K rpapury Gyurnuu f(x) = 2x* B Touke ¢ abcmuccoi x, = i.
1.166. Ha pucyuke 8 m3obpakeH rpadux ogHON U3 QYHKITUIM:

a) y= cos(x - %), 0) y= cos(x + %); B) y= cos(x - %);
r) y= cos(x - %); m)y= sin(x + %)

Bribepure Ty QPyHKIUIO.

YA

RN IR T

Puc. 8

R

1.167. Permture cucTeMy HepPaBEHCTB:

. {x2_7x—18<0, 6){(x—1)(x+2)(x—5)>0,
x? >4, x? >5x.

1.168. HaiinuTe Bce KOPHU YpaBHEHUA:

a) cos(2x + %): —é; 6) cos®x —3sinx —3=0;

B) sin(2x + %)cosx - cos<2x + %)sinx = g

1.169. Hansr Touku A(-5; 0) u B(0; 3). 3amumure ypaBHEHUE OKPYIK-
HOCTH, IJI KOTOPOH OTPe3oK AB sBJIseTCsA PaguycoM, a IEHTPOM SBJISETCS

TOUKA:
a) A; 0) B.
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Hrorosaa camoolieHKa

ITocne msyueHmA BTOM TJIaBBI A OJIMKEH:

e 3HATH ONIpeJeJeHNe CTEIIEHNU C PAIMOHAJIBHBIM ITOKA3aTeJIeM;

3HATH CBOMCTBA CTEIEHU C PAIlMOHAJBHBIM IIOKAa3aTeJIEM;

3HATH ONpejiesieHUe Jorapudma ymcya;

3HATH OCHOBHOE JIOTapU(PMUUIECKOE TOKECTBO;

yMeTb IPUMEHATh OIpeliesieHre MTOHATUA CTEIIeH! ¢ APOOHBIM IIOKasare-
JeM [JIs 3allMiCH CTeIlleHU B BUJle KOPHA M 00paTHO;

e YMeTh IIPUMEHATH CBOMCTBA CTEIeHU AJIA MPeo0pasoBaHUA BBIPAYKEHUIH,
BBIUNCJIEHUS 3HAUEHUI BBIPAYKEHUN;

e 3HATH CBOMCTBA CTEIIEHHOU (hyHKIIUU;

e yMeTh BBHIIIOJHATH IOCTPOeHWE I'Pa()MKOB CTEIIeHHON (ZhYHKIIUU AJISA pas-
JUYHBIX IIOKas3aTeJiei;

e yMeTh IPUMEHATH OIIpeesieHre Jiorapu)Ma uucjaa AJIA BIUYMCJIEeHNA 3HA-
YeHUH BLIPAKEHUN U IIPeICTaBJIEHUS YNCJa B BUIAE Jorapudma mo 3aganHOMY
OCHOBaHMIO;

e yMeTh IIPUMEHATH OCHOBHOE JIOTapu(pMUUYECKOe TOXKAECTBO IJsA YIIPOIIe-
HUA BbIPAXKEHUSA U MPEeCTaBJIEeHUA UKCJA B BUJE CTEIeHU UUCcJa ¢ 3aJJaHHBIM
TOJIOXKUTEJIbHBIM OCHOBaHUEM.

SI mpoBepsito cBOU 3HAHUS
1. BribepuTre BepHOE PaBEHCTBO:
11 1.1 11 13\1
a) a*-a® =at 5; 0) a4-a5=(a4>5;
1 1 1 1 1 1

1.1
11 1,1 11 11
B) a' -a’ =a* 3; r) a*-a® =a* +a’.

2. BeibepuTe BepHOE PAaBEHCTBO:
05 =85 6) 5t = Y4
B) 5%:(‘/573; r) 5%=§/475.
3. Beruucaure:

a) log,8; 0) log5%; B) logs1; r) lg 0,01.

4. HaiinuTe 3HauyeHre BbIPAKEHU:
1 3 1 2

a) T4-74; 6) 1042 : 10°°8; B) (372)2, r) 5 3:25 3,



HUrorosaa CaMOOIleHKa

5. Haiigure o6aacTh onpeneieHua QYHKITUN:

2 3
— (r _ )48. _(5_2y)7. x*x=3\77.
a)y = (x - 3)*%; 6 y=(5-3xs  my=(5)7;
2 _
r) y = (%% - 6x + 5) % n y=(7-x)?; e) y= (xx ‘f)Jg
6. Beruuciure:
a) 3410g32; 6) 0,011g7; B) 251+10g52; P) 81_10g23;
'u) (%)10g527; e) 610g335; ?K,) 1110g113_10g\/ﬁs; 3) 1691+0,5log132
4
3x% —x

7. Cokparure gpodb —— .
p Ab 5Jx — 15203

8. Hailigure 3HAueHUe BhIpAKEHUA:
a) log; 27 —log, % +log, 4 2,5;
0) logﬁ 36 +log,, 7 — log, , 25;

B) log? 25 + log, log, 625;
r) log 0,25 + log, 1g1000.

2 1

—2&+1)-x 1

-1

9. YupocTure BhIpaKeHUE (
3 -1

10. HaiiguTe o6JyacTh ompeneeHus PYHKIIUU
3

x+3

OF

=T 11 HomosiHuTENILHBIE MaTepUabl K yueOHOMY mocobur «Amarebpa, 11» MoK-
HO Ha¥iTu Ha caiite http://e-vedy.adu.by, Kypc «Marematura. 11 Kaacc».
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NOKASATEJIbHAAA ®YHKLUUNA

§ 4. Iloka3areabHasa QPyHKIIUA

2.1. Pemute ypaBHeHUe:
a) x% = 27; 6) x* = 16; B) x% = 25; r) x% = 2.

2.2. Haiinure 3HaUeHMe CTEIEHN:

1 3
a) 273; 6) 25 ;; B) 81¢; r) 121%%; m) 322,
2.3. Haiinqure f(8), ecou:
a) f(x) = x* - 5; 6) f(x) = Vx +17; B) f(x) =~
2
r) f(x)=x"; ) f(x) = ¥x +5; e) f(x)=x3.

PaccMoTpuM HEKOTOpBIE IIPOIECCHI, KOTOPbIE HEBO3MOJYKHO OMIMCATL U3Y-

YeHHBIMHU paHee PYHKIIUSIMU.

1. IIpomecc pasMHO:KeHUSA OakTepuii. 3a paBHbIe IIPOMEKYTKHU BpeMeHH
Macca KOJIOHMM 0aKTepuil BO3PacTaeT B OJHO M TO K€ UMCJIO pas, eCJU eCThb
MOCTOSAHHAS HMUTATeJbHAS cpejga 1 0aKTepUu He YHUUTOMKAIOTCS.

B gammoM cayuae peub mMAeT O IpoIlecce, B XOAe KOTOPOro 3HAUEHUe BeJu-
YKMHBI 38 PABHbIE IIPOMEXKYTKM BPEMEHU YBEJIMUYNBAETCA B OJHO M TO K€ UNCJIO
pas. Taxkue mpoliecchbl Ha3bIBAIOT IIPOIlECCAMU OPTaHUUYECKOTO POCTA.

2. Ilpomecc pacmaza paguoOaKTUBHOIO BeIlecTBa. 3a PaBHBIE IIPOMEIKYT-
KM BpeMeHM Macca PaguoaKTUBHOTO BeIl[eCTBA YMEHBIIIaeTCA B OJHO U TO JKe
YKCJIO Pas.

B ganzoM cayuae peub MIeT O IPOIleCcCe, B XOAe KOTOPOrO 3HAUEHME BeJIu-
YUHBI 34 PaBHBIE IPOMEKYTKM BPEMEHU YMEHBIIIaeTCsI B OJHO U TO K€ UHCJIO
pas. Taxkue mporecchl HA3BIBAIOT IIPOILECCAMU OPraHMYECKOI'0 YOLIBAHMSI.

IIpomeccrl opranmuecKmMxX WM3MeHEHUII oNMChIBaeT (GYyHKIUA BUma Yy = a,
rae a > 0, a # 1, KoTopas HasbIBaeTCA IIOKa3aTeJIbHOM.

Onpenenenue. Pyaxnud Buga y = a* (a > 0, a # 1) Ha3pIBaeTcsa MOKa3a-
TeJIbHOM (DYHKITHUEH.

Hanpuwmep, dysrnmuu y = 2%, y =0,3%, y= (\/g)x ABJAIOTCA IOKAa3aTelb-
HBIMH.



ITokasaTenbHas QyHKIIUA

Paccmorpum cBoiicTBa 1 rpad)uK IIOKA3aTEJIbHON (PYHKIUAN.

1. O6aacts onpemenenus ¢pyaknun. Tak Kak aasa g06oro x € R ompegee-
Ha creneHb a*, rae a > 0, a # 1, To D(y) = (—00; +00).

2. MHuoskecTBO 3HaueHnil (pyHkuu. Tak Kak nasa jgwoboro x e R mwa > 0,

a # 1 3HaueHUe CTeIleHU a* ABJSIETCA MOJOKUTEJIbHBIM YHCJIOM U YpaBHEHUE

a® = y uMeer pelienue ajas Jjwoboro y > 0, To E(y) = (0; +00).

3. Hymu ¢pysxkuuu. Tak xax a® > 0 gaa aroboro x e R ma > 0,a # 1, T0
ypaBHeHue a* = 0 He mMeeT KOpHel. 3HAUUT, QYHKIUA Y = a° He UMeeT HY-
Jei, T. e. ee rpaUK He IepeceKaeT ochb abCIIHCC.

4. Ilepeceuenue ¢ ochi0 opauHar. IIpm x = 0 monyuum: y = a’ =1. 3ua-
uuT, aasa gioooro a > 0, a # 1 rpaduk GyHKIUHN y = a* IepeceKaeT OCh OPAU-
HaT B Touke (0; 1).

5. IIpomMes:kyTKH 3HAKOMOCTOSHCTBA (PyHKIMH. [TockoabKy a* > 0 mmsa sio-
Goro x eR ma>0,a#1, 10y >0 ana Becex x € D(y). Takum o6pasom, rpa-
(buk moKasaTesbHON (PYHKIMU PACIIOJIOMKEH BBIlIe ocu abciimce Ha Beeit obJia-
CTH OIpeJesieHusd.

6. IIpome:kyTKM MOHOTOHHOCTH (PyHKnmum. PaccMoTpuM OKa3aTeIbHYIO
dysEIULO Yy = 2%. 3amMeTHM, YTO C YBeJIUUEHNEM 3HAUEHUN apryMeHTa, 3HaUe-
HUA QYHKIUHN yBeaumumpalorca: 2° > 2%; 2°> 2% 20> 2° y o, g,

Ecnau ocHOBaHMe MOKa3aTeJbHON (PYHKIIMU MEHBIIle eIWHUIILI, HO 0OJIbIIIe

Hy14 (HampuMmep, a = %), TO C yBeJMYeHHeM 3HAaUeHUH apryMeHTa 3HAUeHUS
(1P (VL (1)
IOKa3aTeJbHOI (PYHKIINY YMEeHbIIAIOTCA: (5) < (5) ; (5) < (5) uT. 1.
OTH yTBEP:KIEHUA CIIPAaBeAJUBbI IJIA JTIOObIX 3HAUEHUH apryMeHTa U3 06-

JIACTH OIIpejiesIeHns MoKasaTeabHON (yHKIuu. [Ipumem 0e3 mTOKaszaTeJIbCTBA
CJIEYIOIIYI0 TEOPEMY.

Teopema. Eciua > 1u x, > x;, {x2; xl} €R, o a” >a™.

Ecim0 < a < 1wu x, > xy, {xz;xl}eR, To a <a".

IlokasarenpbHada QyHKIUSA y = a* ¢ ocHOBaHUEM a > 1 Bo3pacraer Ha obJia-
CTU OIpelesieHUs, a IMOKaszaTeabHaa GyHKIuA y = a* ¢ ocuoBanueMm 0 < a < 1
yObIBAeT Ha 00JIACTH OIIpee IeHIs.
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7. T'padpur dyurnuu. Ha pucynke 9 mszobpakeHbl IpapUKU MOKa3aTesb-
Hot pyHkmuu aaa a > 1 m 0 <a <1, a TakKe OoTpakeHbl HEKOTOPLIE ee
CBOICTBA.

a) y4 0) v

y=a*, y=a’,
a>1 O<a<l1
ars 1
_/ 11 a \
< > 3
o 1 X o 1 X
Ecnu a > 1, To pysrIua y = a* Eciu 0<a <1, To pyHKIIUS
Bo3pacraeT Ha R. y=a* yosiBaet Ha R.
Ecan x>0, Toa*> 1. Ecan x >0,T00<a*< 1.
Ecaux<0,T00<a*< 1. Ecou x <0, T0a*> 1.
Puc. 9
@ IIpuMepsI OCHOBHBIX 3aJfaHMM M MX PENIeHUs

1. fBaserca jgu moKasaTeJbHON (PYHKIIMA:
Ay=75  oy-+5  wy-(lJi  ny-z

PeweHue. a) Tak Kaxk QGyHKIua y = 7° umeer Bug y =a”, rome a = 7, TO

OHA ABJIAETCS ITOKA3aTEJbHOU (PyHKITHEN.
0) ®yuKOUA Y = x° He sBasieTca OKa3aTeJIbHOM, ITIOCKOJIbKY MMEeT B
y=x", T. e. ABIAETCA CTEIEHHON (PYHKIIHEI.

x
B) ®dyHKIUA Y = (é) uMeeT BUI Yy = a”, TAe a = %, 3HAUUT, OHA SIBJIS-

eTCs ITOKa3aTeJbHON (DYHKIUEH.

r) DyHKOUA Yy = 2 He ABJdAeTCA IIOKa3aTeJbHOHU, TaK KaK 5TO JUHeWHad

bysrmus y=kx+b, tne k=0, b = 2.



ITokasarenbHas QyHKIIUA

2. IlokazarenpHasa (PyHKIUA 3amaHa dopmysaon f(x) = 7. Haiigure:

a) f(1);  6) F(2); 5) £(0); r) F(-2);
DL ©rC05; w0 fllog;5) o) f(2log3).

PeweHue.
a) f)=T7"=7; 6) £(2) = 7"=49;
B) (0) =7 =1; ) f(-2)=7"= 13
1 % 0,5 -3 1 1 J7
2)l=72 = M — == 2 = - - - -Nt.
w 1()=72 =T ) (05 =T =T == fr =
=) f(log, 5) = 79" = 5; 3) f(2log, 8) = 72°¢73 = (71°g73)2 -32-09.
3. W3 gaHHBIX TOYEK BBIOEpHTE TOUKM, IPHUHALJEKAINe rpaduky (PpyHK-
_ (1Y
ouu Yy = (5) 7
a) A(0; 1); 0) B(-2; 25); B) C(-1; -5);
1. 5
r) D(logO,2 3; 3); m) P(log,7; 7); e) E(z; g)

X
PeweHue. a) IlomcTtaBuM B (QopMyay y:(%) 3HaUEeHWE apryMeHTa

0
x =0 m HaliIeM COOTBeTCTBYyIOIee 3HaueHHe (QOYyHKIIUU yz(l) =1.

5
IToyuenHOE 4YMCJIO COBIIaJAeT C OPAWHATOM TOUKU A, 3HAUUT, TOUKA
A(0; 1) mpunagmekuT rpaduKy QYHKIIUH.
0) Ilpu x = -2 3HaueHWe QPYHKIUU yz(;)_2=25. Touxka B(-2; 25)
OPUHALJIEKUT IpapuKy QPyHKIIHUU.

-1
B) Ilpu x = -1 monyuum y = (%) = 5 # —5. Touka C(-1; —5) He mpuHaAA-

JEeKUT rpauKy PyHKIIUHA.
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r) [Ipu x = log,,3 1O OCHOBHOMY JIOrapu(MHUYECKOMY TOMKAECTBY HMMe-

e y = (L

logg 23
5)

= 0,223 _ 3 Touxka D(logO,2 3; 3) IPUHALICHKNAT I'Pa-

UKy QyHKIIUA.
) IIpu x = log;7 mo ocuoBHOMY JiorapuMUUECKOMY TOXKIECTBY U CBOII-

1 \log, 7 1
CTBY CTEIIeHU UMeeM Yy = (%)1"%7 =(571)°%" = (5l ) =71 =% # 7. Tou-

Ka P(log;7; 7) me mpuuagiexxur rpadury GYHKIINN.

1
e) Ilpu x = 1 suauenme byHKIUU Y = (l)z = JI L ﬁ Touka
2 5 5 5 5
1. 5
E 55 ~5| TPHHALJIERUT rpadpuky pyHKIUN.

Omnpegenure, Bo3pacTalolllell UJaN yObIBaIOIIell sBJIAETCSA IIOKasaTeJbHasd
PYHKIIUA:

Dy=55  Oy=(Z;  wy=(B5 0y=-055"
PeweHue. a) IlokasaTenbHas (QPYHKIuA y = 5" aBIsgeTCA BO3PACTaIO-

e, Tak KaK ee OCHOBaHMe 00JbIlie efuHUIBI (a = 5 > 1).

X
0) IlokasarenbHass QyHKIUA Y = (%) SABJIAETCS yOBIBAIOIIElH, TaK KaK

ee OCHOBaHUIE a = % MEHbIIIe eAUHUILI U 0OJIbIIle HYJIS (0 <% < 1).

X
B) IlokasarenpHad (QYyHKOUAY = (\/3) ABJISIETCS BO3pacTalollleil, Tak

KaK ee OCHOBaHNe 0O0JIbIlle eSVHUIIbI (a =J3> 1).

r) Ilokasarenpran Qyaxnua y = 0,53" apasercsa y6bIBarolleil, TaKk Kak

ee ocuoBanmue a = 0,53 meublre equHUILI U1 6osabIne Hyas (0<0,53 <1).
CpaBHUre:
a) f(3,5) u f(4,2), ectu f(x)=0,3%;

6) 2(10,8) u g(12,9), ecm g(x) = (Jﬁ)
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7.

9%,

PeweHue. a) @yurknusa f(x) = 0,3 yObpIBaeT Ha MHOKECTBE JeCTBUTEIb-
ueix yucea (a = 0,3 €(0; 1)). Tak rax 3,5 < 4,2, to f(3,5) > f(4,2).
0) dyuxnua g(x) = (\/13)x BO3pacTaeT Ha MHOYKECTBE IeHCTBUTEJbHBIX
qncen (a - 13> 1) u 10,8 < 12,9, mosromy g(10,8) < g(12,9).

HaiinuTe MHOKeCTBO 3HauUeHuUH GpyHKINH f(x) = 52 — 3.

PeweHue. TIpu x € R BepHBIM ABJIAeTCA HepaBeHCTBO 5* "2 > 0, Torma
572 -3 > -8, 1. e. E(f) = (-3; +0).
HaiinuTe MHOKECTBO 3HAUEHUN (DYHKITUN:

a) y = 2% ma mpomexxyTke [-1; 5];
0) y= (%) Ha IIpoMeKyTKe [-2; 3].

PeweHue. a) Tak kak y = 2° — Boapacrariada QyHKIuA, a -1 < x < 5,
To 27 < 2% < 25; % <2< 32, 1. e. E =[0,5; 32].

x
6) Tak KarK y= (é) — yoObIBaromas QyHKIuA, a -2 < x < 3, TO

1\ 20 (1)< (1. 1 1\ 1
%> (> (2)5 L<(if<9 ne E=[L;0].
(3) (3) (3)’ 27 (3) 9 e E [27’9}

ITocTpoiiTe rpaduk GyHKIIUNI yi / I
y=2"1-3. 9 y=2"1
8
PeweHue. Tpadbuk pysrmuu y = 2 ' - 3 7
nosydyaeMm m3 rpadura GyHKIum y = 2° 6
COIBUTOM ero Ha 1 eguHHUILY BIIPABO 5
BIOJIb OCH aOCIIMCC ¥ HA 3 eIUHUILI 4
BHUB BAOJb ocu opauHat (puc. 10). 3
V3 maHHBIX OPAMBIX BBIOEPUTE Ty, KO- 2 I,
TOpyIo He mepecekaer rpaduk QyHxmuum Y =2 y=27-3
y=a® (a>0, a=1): —5-4-3-2-10 x
a) x =-2; 6)x:%;
"—_ﬁ_/_._ ____________
B)y=0,25, 1)y=-3;

}1) y — 0,1. Puc. 10
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PeweHue. Tax wak obGJuacTbio ompenesenus Gyurmuu y =a* (a > 0,
a #1) ABAsgeTcA MHOMKECTBO BCEX NENCTBUTEJNLHBLIX UHCEJI, TO ee r'pa-
dur mepecekraet n00yI0o OpAMyio Buga x = b (b € R).

MHoKecTBOM  3HAUEHUWH (QYHKIUU Y = a* ABIAETCA MIPOMEKYTOK
(0; +o0), zmauuT, ee rpauK IepeceKkaeT JOOble IIPAMBIEe BUAA Y = M
(m > 0) u He mepecekaeT npamble Buga y = m (m < 0).

Takum o6pasoM, rpaduK JaHHONU PYHKIMU He IlepeceKaeT mpaMylo y = —3.

. 2-x%+4x
10*. Haiinure HauGobIliee 3HaUeHnE QYHKIUNA Y = (\/g ) .

PeweHue. IIpeoGpasyeM ¥ OIeHUM BbIpaskeHue 2 — x> +4x =

=—x?+4x-4+6 = —(x—2)2+6< 6 n1a x €R.

t
Tak xak QyHKROUA Yy = (\/§ ) BO3pacTaeT Ha 0O0JACTH OIpenesIeHUs, TO
2-x%+dx 6 6
(v3) <(V8)s w<(v8); y<eom
HawubGonpiniuM sHaueHneM JaHHON (GYHKIIUU ABJSeTCS umcyao 27.

1. Bepmo Ju, uto mpu Jrobom 3uavenuu a (a > 0, a # 1) rpaduk morkasaTeabHON QYHKIIUNA
y = a* upoxoxut ueped Toury A(0; 1)?

2. Ha ocHOBaHMU KAKOT'O CBOMCTBA ITOKA3aTEJbHON (PDYHKIIMU MOKHO YTBEPIKIATH, UTO:

5 7,8 5 9,2
a) (;) > (f) ; 6) 1,24% >1,2>%2

7 _@_

2.4. I3 nauHbIX QYHKIINI BBIOEPUTE BCe MOKAa3aTeJbHbIe QYHKITUN:

a) y = x* 6) y =+x-5; B y="1;

r) y =5% my = 2x; e) y= (%)x

2.5. IToxasarenbHas PpyHKIuA 3agana popmyaoir f(x) = 5*. Haiigure:
a) f(1); 6) 7(3); B) f(0);

r) F(-1); n 1) e) 7(log, 7).

2.6. UsBecTHO, uTo g(x) = 0,25°. CpaBHUTE 3HAUEHUS BBIPAYKEHUH:
a) g(-2) u 3g(0); 6) g(1) + g(-3) u g(log,3).
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2.7. BpibepuTe QyHKIUIO, rpad@uKa KOTOPOIl HeET yip
Ha PUCYHKeEe lxlz 10
a)y=(l); 6) y = 3% 9
2 8
_ (Y. _ 0.9 7
B) y=\3); r)y = 0,2% 6
2.8. ITocTpoiiTe rpadpux QYyHKIUNI: 5
x 4
ay-27 o) y-(1f. 5
2.9. Ilpunagne:xur jau rpadury QyHRIuu y = 2%
TOYKA: >
a) A(2; 32); 6) B(-3; 0,125); -4-3-2-1 |01 2 3%
B) c(l; JE); r) D(log,15;15)?
2
Puc. 11

2.10. 13 maHHBIX TOUEK BBIOEPUTE TOUKU, IPUHAT-

x
Jesxkamiue rpa@ury QyHKOUU Y = (%) :

a) A(0; 1); 6) B(-1; 7); B) C(-2; -49);
r) D(logl 5 5); 1) E(; f) e) F(—%; —21).

7
2.11. IIpoxoaut nu rpaduk GyHKIUU Yy = (\/3 )x uyepes3 TOUKY A, ecyiu:
a) A(0; 1); 06) A(2; 5); B) A(—4; —21*5);
) A(%; %); %) A(3; 5V5); e) A(log,9; 3)?
2.12. TlocTpoiiTe rpauK (PyHKIIMN:

—2x

ay=2%  6y=2%  »y=(\3) ; r) y=81-8"*

2.13. OnpepenuTte, BO3pacTaOIEe UM yOLIBAIOIIEHN ABIAETCSA IIOKA3aTelb-
Had (pyHKIUA:

py-135 6 y=(1; 5 y= (V3
P)y=(€)x; /::)y=(\/m—3)x; e)y=(<‘5)x-

2.14. ITonwp3ysachk cBoicTBAMU IIOKA3aTeJbHON (PYHKIIMK, CPABHUTE 3HAUE-
HUA BBIPAKEHUN:

0 0,2
a) 2% u 2°%7; 6) 4% u 4%, B) (l) u (l) ;
N 5 8 8

r) 5° u 547 m) 0,27° u 0,272°,
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J2 15 1 0.7
2.15. CpaBHUTe 3HAUEHUA Y, = (%) 5 Yo = (%) 3 Ys= (%) 5 Yy= (%) TIOKa-

x
3aTeJbHOMN (I)YHKIII/II/I y= (%) 1 PACIIOJIOMKUTE UX B IIOPAAKE BO3paCTaHUA.

2.16. CpaBHUTE M u N, €CJu:

a) 0,8™ > 0,8% 6) 7,1" < 7,1% B) (é) < (é) ;

r) (\/§)m>(J§)”; ) (%)"’<(%)n; e) 0,1 > 0,1".
2.17. UcnonpayiiTe cBOiicTBa MOKAa3aTeJbHON (PYHKIIMU U CPABHUTE 3HAUE-
HUe YKCJIOBOTO BBIPAYKEHUS C eJUHUIIEH:
1,2 4.5 1
24t 6 (V35w wurh o w
2.18. Haiigure, mpu KaKOM 3HAYeHUU @ rpauk PYHKIUU Y = a¢* IPOXO-
IUT Yepes TOUKY:

a) P(1; 2); 6) B(-2; 4);  B) K(—s; ;7)

2.19. Ha pucynke 12 nzobpaskeHbl rpaduku PyHK-
nuit Buga y = a*. Oupenenute a Jjia KaKIOH M3 HUX.

)ﬁ

S

2.20. B oxHoOIi cucTeMe KOOPAUHAT IIOCTPOIiTE rpa-
UKy QYHKIINN:

a)y =3% 6)y =38""7% B)y=3"+4.

2.21. Onpegenute, nmepecekaetr i rpa@uk (PyHK-
nuu y = 3* IpAMYyIo:

a) x = 3; 0) y =2; B) x = —15; =

r) y = 34; o) x =-57,2; e) y = —6. -4-3-2-1 |01 2 3«

W OO 39 0 © O

x+3
2.22. TIoctpoiiTe rpadpuk QyHKIIUU Y = (%) -2
U ONUIIIUTE ee CBOMCTBA. Puc. 12
2.23. I'padbur @ysRIUu y=f(x) nDonyueH wu3 rpaduxa QGYHKIIUU
X
g(x) = (\/§) COBUI'OM €ero Ha 4 eIWHUILI BJIEBO BIOJEL OCHU aOCIMCC UM HAa

2 emVHUIBI BHUB BAOJH Oocu opauHAT. Halimure opArHATY TOUKHU IIepeceueHus
rpadpura pyaxrnuu y = f(x) m npamon x = —6.
2.24. HaiiguTe MHOYKECTBO 3HAUEHUN (PDYHKIIUU:

x+3
py=5-8  oy=(l) ; B y=T""2;

x+2
r)y =-4% ) y=—(§) +7; e)y=-0,3""°%-3.
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2.25. Haligure opAmHATY TOUYKHU IlepeceueHus rpaduxa GYHKIUU C OCHIO
OpAUHAT:

x-2
a) y = 4% — 3; 6)y=(§) +1; B)y=>5""1-6.
2.26. BreiOepuTe 1mocJiefoBaTeIbLHOCTh AEMCTBUN UM HalAuTe HAMOOJbIIee U
HamMeHbIllee 3HAUEeHUA PYHKIIUN:
a) y = 2 Ha orpeske [-2; 3]; 0) y = 3" Ha orpeske [-1; 2].

2.27*, Vcnonb3yiiTe CBOMCTBA TPUTOHOMETPUYECKUX U MTOKA3aTeIbHOM
GyHKIUA 1 HaiguTe HAanOOoJIbIllee 1 HaMeHbIIee 3HAaUeHns PYHKIuT Ha R:

a)y = 5sin x, 6) y= (%) ; B) y = 4sinx+2,
cosx-1 cosx
o= muesn e[

2.28%. ITocTpoiiTe rpad@uK QPYHKIIHAN:

1| J«
a) y =3"; 6)1/:(%) ; B) y=[3"-2; F)y=(é) 4
2.29*, HaiiguTe MHOKECTBO 3HAUEHUN (QYHKIIUU:
1 1\ 2.3 1|3
a) y=6"; 6)y=(z) -2 B) y=4""% r)y=(§)

2.30*. BoplgcHuTe, Kakue U3 AAHHBIX (PYHKIUHA ABIAIOTCS YETHBIMU, Ka-
KMe — HEUYeTHBLIMHU, a KaKue He SABJISITCA HU YeTHBIMHU, HU HEeUETHBIMU:

a)y=>5+57% 6)y =3 -3% B) y =7 +6; r) y=2""%,
2.31*%, HaiignuTe MHOKECTBO 3HAUEHUN (PYHKITUN:

a) y= 5\ l—xz; 6) y= A 8+2x—x2.

2.32*%, CxemaTuuecKku m3obpasuTe rpapux QyHKITUNI:

xZ

a) y =271, 6) y=0,5".

2.33. IlorkazarenpHas GyHKIUA 3amana ¢popmysaoit f(x) = 2. Haligure:
a) f(1); 0) 7(5); B) 1(0); r) f(-1);
%) 1(-3); &) 1(1): ) f(log, 5); 3) 7(10gos 3).

x
2.34. N3BecTHO, uTO g(X) = (é) . CpaBHUTe 3HAYEHUS BLIPAKEHUI:

a) g(4) u 7g(0); 6) g(-1) + g(-2) u g(log; 2).
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2.35. IlocrpoiiTe rpaduK QPYHKITAN:

_ Qux. _ l,x
ay=35 0 y=(l.
2.36. IIpoxomutr u rpad@uk QPyHKIUU y = 3* uepes TOUKY:
o Al-2ll oB@Wss;  wmc(lVEl 1) Diogs; 8)2

2.37. Cpenu pucyukoB 13, a—z BbIOepuTe TOT, HAa KOTOPOM MK300pasKeH
rpaduk GpyHRoun y =a”, rage 0 < a < 1.

a) i 0) yA
1
O/
_ x
LA
\
-1 |01 x
8) yA 2) UA
1
1 o1 x 7 N
-1 -1 |o1 x
Puc. 13

2.38. Uz paHHBIX TOUYEK BBIOEPUTE TOUKHU, IPUHALJIEKAIINE TPaPUKy

GOYHKIUNA Y = (%) :

a) A(0; 1); 0) B(-1; -9); B) C(-2; 81);

o 1)<1ogl 7 7); 1) E(% 3); e) P(log,T; 7).
9
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2.39. BoimosiuuTe 1mpeobOpasoBaHume (OPMYJLI U MOCTPONTE Tpadur
QyHKIIUU:

a) y =37 6) y=8-23,

2.40. OmpegenuTe, Bo3pacTaoOlell MK YOLIBAIOIIEH IBIAETCS IOKAa3aTeb-
Had QpyHKOUA:

py=(2s  oy-5 5) y = 3,25
ny=0075  my=(\B)5  ey=(3-V2),

2.41. Tlonp3ysAach CBOMCTBAMHU IOKAal3aTeJIbHOU (PYHKIIMM, CPABHUTE 3HAUe-
HUSA BBIPAKEHUN:

0 1,2
a) 3% u 3% 6)0,2°u0,2°% ) (%) u (é) P TP aT

2.42. CpaBHUTe 3HAUEHUA Y, = 203, y, = 218y, = 215y = 299 pogaza-
TeJbHON QyHKIUU y = 2° 1 PAaCHOJIO}KUTE UX B MOPAAKE YObIBAHUA.

2.43. CpaBHUTE M U N, €CJIU:

a) 0,15™ < 0,15% 6) 5,6™ < 5,6";
o (1 > (1) o (45) < ()

2.44. Vicnonb3yiiTe CBOMCTBA ITOKAa3aTeNIbHON (DYHKIIUU U CPABHUTE 3HaUEe-
HIe YKCJIOBOT'O BBIPAMKEHUS C eIUHUIIEH:

a) 528, 6) 0,327; B) 5,4706; r) (%/3)0’2.
2.45. I'paduk QyHKIUU Yy = a* IpoxomauT yepesd ToUKy A (4; 25). IIpoxoxut
JIX 3TOT rpa)uK depes3 TOUKY:

a) C(6; 125); 6) B(-6; 0,008)?

2.46. B onHOM cucTeMe KOOPAWHAT IMOCTPOUTE rpaduKu QYHKITUN:

a) y= (%)x; 6) y= (é)m; B) Y = (é)x— 2.

2.47. Tloctpoiite rpadur dyHKIUM y = 2° 3 — 4 u onumINTe ee CBOICTBA.

2.48. HaiiguTe MHOKECTBO 3HAUEHUN (DYHKITUN:

a)yz(%)—S; 6)y="7"7% B)y=3""°+4;

r)y:—(%); my=-8""-3; e)y=-10""3%+ 6.
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2.49. HailiguTe opAMHATY TOUKHU IlepeceueHus rpadura GYHKIIUU C OCHIO
OpAUHAT:

x-3
a) y = 6%+ 2; 6)y=(i) _5; B)y=10°*1 + 7.

2.50. HatiguTe HauboJbIliee 1 HaMeHbIIlee 3HAUEHUA (PYHKITUN:

a) y = 3* Ha orpeske [-2; 1]; 0) y= (é)i Ha oTpeske [-3; 2].
2.51%, Haligure HanboJiblllee W HauMeHbIIlee 3HaUeHnA QyHKIUU Ha R:
a) y — 3sinx; 6) y — (%) ; B) y — 6sinx+ 1;

cosx —2 cosx
) y= (%) ; o)y =2%"-3; e) y= (é) +4.
2.52%, TTocrpoiiTe rpaduK PYHKIIHN:
a) y=2"; 6) y =2 8.
2.53%. HaliguTe MHOKECTBO 3HAUEHUN (PYHKI[UN:

|| (x+3)2-1

a) y =87 6) y:(%) 2 B) y=7""% 1) y:(i)

2.54*%, CxemarnuecKku n3obpasute rpaduk QyHKIUN Yy = 3x+Hl,

2.55. IIlpeacraBbTe B BHAE CTEIIeHNW C pPalHOHAJBHBIM IIOKa3aTejleM
BeIpasKeHme va® ++ Ya.

2.56. IIpencrasbTe uncaa 1; 25; 625; %; %; \/3; 325 B BUIe crTemeHm;
C OCHOBaHUEM 5.

2.57. Haiinure snauenne Beipaskenus 81(1 — cos® x), ecm sinx = g.
2.58. Brruuciure:

a) 101g 5; 6) (310g32)2; B) 810g23; F) 32—10g310;

I) logJ§ 9; e) lgl + 1g100; x) 1g0,1 -1g+/10; 3) log;lg10.

2.59. HaliguTe abGcoucchl TOUYEK IepecedeHuss rpapura QYHKIAN
y =sinx- cos% — cosx* sin% U IpAMOH y = %

2.60. BOCHOHBSyﬁTeCB CBOIICTBAMU CTEHEHU C IJ_IeI.;’ICTBI/ITeJII:-HI)IM IIOKa3aTe-
JIieM u Hafl,HI/ITe 3HaYE€HINE BbIPDaXEeHUA:

a) ((%)@)ﬁ 6) 2% .25, B) (4248 )28, ) gt gt



ITorkasarenpHas GyHKRIIUA

2.61. IIpencraBbTe B BUe IPOU3BEACHUA:

a) 5**1 - 5% 6) 3* % + 3%

B) 2* 1 4 2~ 1, r) 10°*2 - 5+ 10%.

2.62. Ha BnIbopax IpejcegaTesis CTYAeHUYECKOTO CAMOYIPABJIEHU 34 Oei-
CTBYIOIIIETO IpejcemaTess IIPOrojiocoBayio 69 % NpPUHABIINX ydacThe B I'O-
gocoBauuu. Ilpuuem «3a» mporoJsocoBano 94 % crymeHTOB meByiex u 41 %
CTYJIEHTOB IOHOIIIell, yUaCcTBOBABIIKX B rojiocoBaHuu. Koro cpemu roaocoBas-

minxX ObLIO 00JbIIle — IOHOIIell uiau AeByinek? Ha cKOJIbKO HMpPOIEHTOB?
2.63. PermuTe apo6HO-paniioHaIbHOE YPaBHEHIE
4 n 1 _ 1

22-10x+25 25— x2 x+5°

IIpuBeguTe mnpuMep KBaAPATHOTO YypaBHEHUs, PaABHOCUJILHOTO ITaHHO-
My. MOKHO JM TPUBECTH NOpPUMep JUHEHHOTO ypaBHEHUS, PaBHOCUJIBHOTO
ITaHHOMY?

2.64. Haiigure 3HaueHNe BhIPAYKEHUA

Sarctg(—f) - 6arcctg(—\/§) —4,57.

2.65. Perinre HepaBeHCTBO:
a) X3 — Tx® + 6x < 0; 6) x22—13x+30 >0
x“—4x+3

2.66. Dyurnua y = f(x) samana rpadu-
KoM Ha orpeske [-4; 7] (puc. 14). IToawsy-
dAchk rpaduKoM, HaUAUTE:

Yy
4
3
a) MHOKECTBO 3HAUeHUN (QYHKIIUN; 2
0) HyJu QYHKIIUN; A\/\/

B) IIPOMEKYTKU 3HAKOIIOCTOSHCTBA A V53 ol 5 5156 7%
byHKIIY; -1
T') IPOMEKYTKY MOHOTOHHOCTHU (DYHKITUH; —2
II) KOJIMYECTBO IIeJIbIX PeIlleHtii HepaBeH- _i
crBa f(x) > 1; B
e) uncio KopHe#l ypaBHeHusa f(x) = =.
6 Puc. 14

2.67. PeriuTe ogHOPOJHOE ypaBHEHUE
sin®x + 14sinx cosx = 15cos®x.
2.68. Pemure cucreMmy ypaBHEHUI:
x+y=86, x2 —xy+y? =21,
2 1% y oy | y+y
x“+11y = 92; Yy —2xy+15=0.
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2.69. Teno aBuskerTca mo 3akoHy x(t) =1t®+ 9t + 12 (x usMepseTcs B
MeTpax, ¢ — B cekyHAax). Haiigure cKoOpocTh Teja uepes 2 ¢ IIOCJie Hauaja
JIBUKEHUS.

2.70. Pemute ypaBuenue ~x—1:+v/2x+6 = x + 3.

§ 5. Iloka3aTesbHbIe YPABHEHUA

2.71. IlpencraBbTe B BUE CTEIIEHN C OCHOBaHMEM 2 YKCJO:

a) 16; 6) 1; B) \/2; r) 1.
2.72. VYupocture BhIpasKeHUe:
1
-3 9 -3

(1Y7P. oos. 40,25 2 8-27%.8
a) V2 (2) 25 ®) J32 2) 128%2>
2.73. IlpencraBbTe UKCI0 5 B BHUE CTEIEHN C OCHOBAHIEM:
a) 2; 6) 1; B) 0,7; r) 7.

IIpu msyuenum mporecca paguoOaKTHUBHOIO PACIIafa BelllecTBAa PacCMaTpu-

BaroT pyHKIHIO m(t) = moe””, rge m — Macca pPaguoaKTHUBHOTO BelllecTBa
B MOMEHT BpeMeHHu f, M, — ero Macca B HAYaJIbHBII MOMEHT BpeMeHHu, B —
IIOCTOSHHASA BeJIWUYMHA, ¢ — OeCKOHeuHas HeIlepUoJuUYecKas NeCATHUHA
Ipo0b, ee IPUOIUIKEHHOE 3HAUeHNe paBHO 2,71828.

IIpomesKyTOK BpeMeHU, uYepe3 KOTOPBII Macca pamgMoaKTHBHOIO Bellle-

CTBa yMeHbIITaeTcsa B 2 pasa, HasbIBaeTCs IIePHOJOM moJypacmaza T pagmo-

aKTWBHOTO BemiecTBa. 3HadA k, mo:xxHO Hanitu T. Taxk raxk m(T) = lmo, TO

-kT _ 1 -7 _ 1 2
mye = Emo, OTKyLa e = 5

Ilonyunau ypaBHeHUe, B KOTOPOM IIepeMeHHasa T HaXOIUTCA B IIOKasaTeJje
CTEIIeHl, TaKO€ YPaBHEHMNE Ha3bIBae€TCA NoxKa3amejbHblM. Mmuorue IIpaKTHI4e-
CKIe 3aJaul IPUBOLAT K He0OXOAMMOCTHU PeIlleHnA IOKa3aTeIbHbIX YPaBHEHIIA.

PaccmoTrpumM HEeKOTOpbIe BUABI IIOKA3aTEJbHBIX YPaBHEHUH M CIIOCOOBI MX

peleHus.
1. Ypasuernune Buga a’™ =a®®, e a=1,a>0

Taxk Kak HoKasaTeldbHas QYHKIUA y =a' dABIdeTca Bo3pacTalolleil mpu
a > 1 unn asaserca yowsiBamwolreir mpu 0 < a < 1, To U3 paBeHCTBa 3HAUEHUI

byHKnuit a” = a” ciemyer paBeHCTBO 3HauUeHWIl aprymeHToB t, = t,. Cmpa-
BeJJIUBO U obparHoe: eciu t, =t,, To a = a”.
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CinenoBaTenpHo, ypaBHeHme a''™ = gf#®),

a’®@ =g g21,a>0
g
f(x) = g(x)

rne a#1, a>0, paBHOCHMJIBbHO YypPaBHEHUIO

f(x) = g(x).

IIpumep 1. PemmuTe ypaBHeHUe:

a) 52 Bire, 6) 3% = 81; B) 27 = 5.
Pewenue. a) 552 =5"* o x-2=8x+4 < -2x=6 < x = -3.

Omeem: —3.

0) IIpencraBum uwmciio 81 B Buae cTelmeHW C OCHOBAaHMEM 3 W TOJYUYUM:
81 = 3. Torza mamHOe ypaBHeHHUe mpuMeT Buj 32 = 3%, orcioma 2x = 4; x = 2.

Omsem: 2.

B) IIpencraBum umciio 5 B BuJe cTeneHu ¢ ocHoBaHueM 2. IIo ocHOBHOMY
JIOrapupMUUECKOMY TOMKIECTBY moiyumMm: 5 = 2'°25. Torma nammoe ypasHe-
Hue npuMer Bun: 2° = 2'°%2° ) gmaumr, x = log, 5.

Omeem: log,5.

2. YpaBHEHHUA, B KOTOPHIX MOYKHO BBITIOJTHUTH 3aMEHY IMepeMeHHOM’
ITokasaTenbHble ypaBHEHMUS, KOTOPBIE MOXKHO IMPUBECTH, HAIPUMEpP, K
BUIY afz(x) +bf(x)+c¢ =0, roe a, b, ¢ — HeKOTOpbIe AeHCTBUTEJIbHbIE UNC-

aa, a # 0, f(x) — moxasarenbHas (PYHKIUS, MOYKHO peIlaTh METOAOM 3aMe-

HBI IePeMEeHHOM.
ITpumep 2. Pemure ypaBuenue 8 —6-8* +5=0.

Pewenue. BBegem HOBYIO IlepeMeHHYIO t = 8%, Torza maHHOe ypaBHEHUE
MOKHO 3amucaTh B Buge t°— 6t +5 = 0. KopHu sTOro KBafpaTHOrO YpaBHEHUA

t=5,
t=1.
ITomcTaBuM HalifeHHbIe 3HAUEHUS ¢ B PABEHCTBO ¢ = 8% 1 moJyduM:

8°=5, 8% = glogs5 x = logg 5,
8 =1 8*=g° x=0.

Omeem: 0; logg 5.
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3. OmHOpOAHBIE YPABHEHUA
Ilpumep 3. Pemure ypaBHEHUE:
a) 777 %=2%3, 6) 3°*-2:6"-3:2>*=0.

Pewenue. a) YpaBHernue 7° 2= 2"% gpnserca oZHOPOZHBIM ypaBHEHUEM
mepBoii cremeHu. PasneauM o0e 4acTu ypaBHeHHUs Ha BhIpaKkeHHe 2% °:

x— x-3 x-3 0
7x-3=2x-3@7x_2=1@(g) =1©(§) :(%)<:>x—3:0<:>x:3.

Omeem: 3.

6) YpaBHeHHe 3% — 2 - 6* — 3 + 22* = () ABIAETCA OJHOPOLHBIM YpaBHEHUEM
BTOpO#1 cremeHu. IIpeacraBum BbIpaskeunue 6* B Bume 6* = 3* - 2. Pasmenrum
o0e yacTy ypaBHeHMs Ha BhIpa)KeHue 22

2x .3%.9% 2x 2x x
R R 20‘:’(2) —2(3) ~3=0.

X
BBemeM HOByIO NepeMeHHYIO § = (%) , TOTJAa MaHHOe ypaBHEHUE MOXKHO
samucats B Buge 12— 2t — 3 =0. KopHEm »TOro KBagpaTHOTO YpaBHEHUS

t=3 x
; ,1 HO}ICTB.BI/IM Haﬁ,lleHHbIe 3HAYeHUd ¢ B paBEeHCTBO ¢ = (%) " IIOJIyUYHM:

3\ _ N
(5) =3, [x=log
=

Omeem: log, 3.
2

4%, YpaBHeHUs, IPU PelIeHNH KOTOPHIX MPUMEHSIOTCA CBOMCTBA (PDYyHKIIUIA

IIpumep 4. Pemure ypaBHeHue 3* = 4 — x.
,? Pewenue. IloxkasarenbHasa QGyHKIUA y = 3%
6 BO3pacTaeT Ha MHOYKECTBE HeNCTBUTENLHBIX UU-
5 ceJl, TaK KakK OcHoBaHme a =3 > 1 (pmc. 15).
4 Jluneiinas GQyHKIUA y =4 —x yOBIBaeT Ha
31 ) MHOKECTBe [elCTBUTEJbHBIX UMCEJ, TaK Kak
2 : k =-1 < 0. ITosTomy, eciu ypaBHeHue 3* =4 — x
A UMeeT KOPeHb, TO OH eIMHCTBeHHbIU. OueBUIHO,
i G5 x 4ro umcnao 1 ynoBierBopseT JAHHOMY ypaBHe-
\ Huto. Yucao 1 aBiasgeTcsa eTMHCTBEHHBIM KOPHEM
ITaHHOTO YPaBHEHU.
Puc. 15 Omeem: 1.
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@ IIpumepsl OCHOBHBIX 33JaHUIN U UX PEUICHUST

1. Pemure ypaBHeHUe:

a) 2° = 1; 6) (%) - 1,25; B) 3= -2; r) (V3] =1

m) =11 e) 8" = 2; x) 957 = s 3) 0,21~ = 25.
PeweHue. a) 2’6:% = 22=21o x=-1.

Omeem: —1.

6) (%): 1,25 < (g)z 11 o (%)x: (‘;)1 & %=1,

Omeem: —1.

B) 3* = -2, TaKk KaK MHOKECTBOM 3HaueHWI (PYHKIUU Yy = 3* ABIAETCS
MHOKECTBO IIOJIOKUTEILHBIX UMCeJ, TO YPaBHEHNEe KOPHEl He MMeeT.
Omeem: &.

r) (\/ﬁ)le o 32-3 &

Omsem: 0.

x _ il
5—0<:>x—0.

) 7 =11 o 7 =7l o 2x = log, 11 < x = %log711.
Omeem: %log711.

e) sx=2®(23)x=2@23x=21©3x=1@x=§.

Omseem: %

) 97T = Lo (8777 =37 o8 M a5 o

S2x+14=-3<2x=-17T< x=-8,5.
Omsem: —8,5.

4x -1 4x -1

3) 0,241 :25<:><%) =25c>(5’1) =52 5 Axtl _ 52 oy
< -4x+1=2< -4x=1< x=-0,25.

Omeem: —0,25.
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2. Pemure ypaBHEHUE:

x+x2 3x-1
2 (%) -5 6) (0,4) ° =(2,5)"  8) 0,01°"°=10""";
2
x 1. 1\" . g2x+5 _ g1, x-2 _ g3x , gbx
D02 = ) (3) 3 271, ) 1272= 337 . 96%,

PeweHue. a) IlpeacraBuM YHCIIO % B BHUJle CTelleHU C OCHOBaHUEM é u

.1 T 1 ? 2 _ 2 _ x=-2
moyumMm: (= =|=], Torma x+x° =2 & x"+x-2=0 <
2 2 x=1.
Omesem: -2; 1.
3x-1 3x-1 x4l 3x-1 —x-1
5 | x+1, (2] 5 _ 5 . [2) 5 _ 2 .
6 ©04) - @y ()7 = (3 (27 - (2)
3x5_1 = -x-1; 3x —1=-5x-5; 8x = —4; x:—%.

Omeem: —0,5.

1
B) 0,01x+6 _ ¢102x—7; (10—2)x+6:(102x77)2;

2x -7
102 2-10 2 ; -2r-12=22"T7,

2
—4x-24=2x-1; -6x=17; x:—2%.

Omeem: —2%.

1 1 P 1 _3x—1
X _ o 5 e 3 .
r) (0,25)" = Tpr 1 (4) w4 =4 7
4 3
3x—1 1
x=——0; 3x =-3x + 1; x=g
Omeem: %.

,ﬂ;) (é)x2 s 32x+5 = 2771; 37362 . 32x+5 = 373; 37x2+2x+5 — 373;

=4,
X+ 2x+5=-3; %" 2x—8=0; [x

Omeem: —2; 4.

x = -2.
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e) 1272 = 33% . 26%, 12%-2 = 33% . 43%, 12¥ -2 = 123 x — 2 = 3x; x = 1.
Omsem: —1.

3. Pemure ypaBHEeHUE:

a) 3°*2-3* = 72; 6) 7:5% +90 =52,

PeweHue. a) 32— 3% =72; 3%-32-3"=172; 3°-(3°-1) =172
3-8=72; 3*=9; x=2.

Omsem: 2.

6) 7-5°+90=5""%; 5°2_7.5=90; 5" -5°-7-5%=90;
5%+ (5°-7)=90; 5°+(25-7)=90; 5°-18 =90; 5°=5; x = 1.
Omeem: 1.

4. Pemute ypaBHEHUE, BBITIOJHUB 3aMeHY HepEeMeHHO:

a) 16* + 4" = 20; 6) 2:3°"2-6-9=12;

B) 9— 9% — 23—x; I‘)* 2.41+sinx+ 41—sinx: 33.

Pewenue. a) 16%+4%=20; 4°*+4*-20=0, nycrs 4" =t, Toraa
t=-5,

t=4.

Tak kaxk ¢t > 0, To 4" =4; x=1.

t?+t-20=0; {

Omsem: 1.

6) 2:3°72-6-9" =12 < 2:3°:9-6:9"-12=0 <

< 18:3°-6-9"-12=0 < 9 -3:3" +2=0=3%"-3-3"+2=0.
BBezieM HOBYIO IepeMeHHYI0 3° = f, HOJyunM ypaBHeHme t°— 3t + 2 =0,
t=1,

t=2.

ITogcraBuM HalgeHHbIe 3HAUEHUS ¢ B PAaBEHCTBO 3” = ¢, MOJYYUM:

3'=1, 3°=3°, x=0,
= =3
3"'=2 3% = gloes? x =log; 2.

Omeem: 0; log; 2.

€ro KOpHU {
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B)9—2"=2%"%; 9_2"= e ,IIYCTLZx:tTOI‘,Z[ag—t—% t2 -9t +8=0;

=8, [2°=8, [x=3,

Omesem: 0; 3.

P)k 2 41+s1nx+41 sinx __ 33 P 8 4smx 481nx i 33 O
BBeﬂ;eM HOBYIO II€EPEMEHHYIO t= 4sinx’ IIOJIyYrM ypaBHEHUE
t =4,
8.t+%_33:0; 8t°- 383t +4 = 0; 1
= g.

IlogcraBuM HalijeHHble 3HAUeHUA ¢ B paBeHCTBO f = 4°"", moayuum

4sinx = 4:, Sinx — 1, .
sinx 1 v <=>x=*+27tn,neZ.
47 =2 sinx = -1,5 2
Omeem: % +2nn,n €Z.
5. Pemrure ypaBHEHUE:
a) 377 =5""; 6) 3521 _2.10"" + 5-22* = 0.

1-x
Pewenue. a) Ilepauiii cnoco6. 3" *=5""1< 3 = (%) .

IToryuenHOE ypaBHEeHUE ABJISIETCA OJHOPOLHBIM ypaBHEHNEM IIEePBOI CTe-

1-x
IIeH!. PaBI[eJII/IM obe uacTtu YpaBHEHUA Ha (%) .

1-x
gl =(%) S 1587721 = 1577=15° = 1-x=0 < x=1.

Omeem: 1.

X
Bmopoii cnoco6. Dyukimio y = 3' MOKHO IIPeJCTaBUTH B BUE J = 3 * (%) .

NanHas GyHKnua yobBaer Ha R. ®@ymkmmio y =5 MoxHO IpencTa-
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BUTHb B BHUJE y=%'5x. HanHas (QyHKIIUA Bo3pacTaeT Ha R, mosTomy,

ecau ypaBHeHme 3 ° =5°! uMeeT KopeHb, TO OH eZMHCTBeHHBIH. Oue-

BUHO, UTO UYKCJO 1 YAOBJIETBOPSAET JAaHHOMY ypPaBHEHUIO, CJIeJ0BaTeIbHO,
x =1 — eOUHCTBEHHBIN KOPEHb JAaHHOTO YpPaBHEHU.

Omesem: 1.

6) 3:52°1-2:10""'+5-22°=0 < 3-5:5°-2-10-10" + 5-2*=0 <

2x X gx 2x 52 2% - 5%
& 3:57-4-2"-5"+2=0 < 3- - 4- o +1=0 <
2x x
o 3-(é) —4-(é) +1-0.
2 2
BBemem  HOByIO  IE€peMEHHYIO t= (g) ) HOJIyYMM  YpaBHeHUe
t=1,
3t2— 4t +1 = 0. Ero xopHuu: 1
=3

X
ITogcraBuM HalieHHBIe 3HAUEHUS [ B PABEHCTBO f = (g) , TOJIyYUM:
X
(g) = 17 X = O,
R 1
(é) 1 x:log2,5§.
1

Omeem: 0; 10g2,5§.

6. Permure cucreMy ypaBHEHUIA:

(1 g 525" =5 s
a) g) = J, 6) { ] - B)* 24 49 21— 6;
6% ¥ = 46; yo—x =2 2"+ 2Y=117.
PeweHue.
(1)4xy g gx+y _ 32, —4x+y =2, 5x = 21 X = i
a) J\3 ’ 4 1

1 1.
65y — 4fg: |67V =64; (XY= |dx+y=2 |y=38.

. (9.
Omesem: (20, 3,8).
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o) {5x -5 = 5 {5x . 52%+2y _ 5, {5x+2y =5, {x +2y =1,

Y- x=-2; Y- x=-2; yViox=-2; | -x=-2

x=1-2y, [x=1-2y, x=1-2y, x =3,
Y-x=-2 (’+2y+1=0; ((y+1)’=0; (y=-1.

Omeem: (3; —1).

x+y
B)* IIycte 2 ¢ =t. Torma mepBoe ypaBHEHNE CHUCTEMbLI IIPUMET BT,
2 2 2 t=2,
t+t“=6. Pemum ero: t + t°=6; t“+ ¢t — 6 = 0; i _3
2y x+
Tak xax t > 0, To ¢t = 2, 3gauuT, 2 * =2; yzl;x+y:4.
x+y=4, y=4-x, y=4-x,
Torga 1
2°+2V=17; |2°4+2Y=17; |2°+2"°=1T;

y= 4 - X, y= 4 — x,
2+ 0 =17 |22 -17-27+16 = 0.
PemuM BTOpoe ypaBHeHue cucreMbl: 22 — 17 -2 4+ 16 =0. Ilycrs

2% = ¢, TorJa HmOJIyYUM ypaBHeHHe t° — 17t + 16 = 0, KOPHAMU KOTODPOTO
aBisaioTeda uncaa t = 1 u ¢t = 16. OTrKyza:

=0,
y:4_x’ y=4—x, {x

_ 4,

9v -1, x=0; y

2°-16; ||x=4; #=b
T ’ y=0.

Omeem: (0; 4); (4; 0).
7*. Pemnute ypaBHeHUE:

a) 2° + 3% + 4% = O; 6) 2% + 5% = T~
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PeweHue. a) ®yurmnua y = 2° + 3* + 4* Bo3pacTaeT HA MHOYKECTBe [eii-
CTBUTEJbHBIX UMCEJ KaK CyMMa TPexX BO3pacTaroninxX (pyHKIIUI, 3HAUUT,
3HaueHme y = 9 maHHasg (QYHKIUA MOKeT IPUHUMATH He 0ojiee, UeM B
OIHOM TOUKe.

Tarum o6pa30M, HCXOOoHOE ypaBHEHUE NMMeeT He OoJtee OOHOT'O KOPHA.

IIpu x = 1 maHHOe ypaBHeHHe 00palllaeTcsi B BepHOE UMCJIOBOE PAaBEH-
CTBO, T. €. 1 — eIMHCTBEHHLI!I KOPEHb NJAaHHOT'O YPaBHEHMU.

Omeem: 1.
0) Pasmenum o0e uacTu ypaBHEHUS Ha (¢ U IOJYUYUM ypPaBHEHUE
X X
-
7 7
2\ . (5) .
DYyHKIUA Y = (?) + (?) yObIBAET HA MHOJKECTBE IeMCTBUTEJIbHBIX UU-

ceJ KaK CyMMa ABYX YOBIBAIOIUX (GOYHKIWH, 3HAUUT, 3HaueHUWe y = 1
maHHasa (QYHKIIUA MOKET MIPUHUMATHL He 6ojiee, UeM B OZHOU TOUKe.

TaxuMm 00pa3oM, NCXOLHOE ypaBHEHNE MMeeT He 0oJiee OZHOrO KOPHS.

Ilpu x = 1 mammoe ypaBHeHUe oOpallfaeTcs B BEpPHOE YMCJIOBOE pPaBeH-
CTBO, T. €. 1 — eQMHCTBEHHLIII KOPEeHb JAHHOI'O YPaBHEHMSI.
Omeem: 1.

8* Haiigure npousBefeHne KOPHEl ypaBHEHUA
2 _4x+4 2 _4x+4
(2-v3) e (2sVB) o e

PeweHue. Tak Kak (2—\/5)-(2+\/§):1, TO (2—\/5):(2:@:

-1
= (2+\/§) , TOTJAa MCXOJHOE ypaBHeHWE IIPUHUMAET BUJ

(2+\/§)—(x2—4x+4) i (2+\/§)x2—4x+4= 4

BeinmosiHuM 3aMeHy HepeMeHHOHW M PemiuM II0JyYeHHOe YpaBHeHUeE.
x—4x+4 1 9
Hyc'rb(2+\[§) =t,t>O,Tor‘,u;a?+t=4;t -4t +1=0;

t=2+\/§,
t=2-43.

D=16-4-1-1=12,



I'nara 2. ITokasaTenxpHas GyHKIMSI

(2 4 \/g)x2—4x+4 _al \/g, (2 it \/g)x2—4x+4 i \/g,
(2 I \/g)x2—4x+4 _a_ \/§; (2 T \/g)x274x+4 1 (2 N \/5)71;

Orkyna:

{x2—4x+4:1, {x2—4x+320,

xP—4x+4=-1; |x*-4x+5=0.

Bropoe ypaBHenme coBokymHocTu He mMmeeT KopHel (D < 0), a mpousBe-
IeHUe KOpHe# MepBOro ypaBHEHUS PaBHO 3.
Omeem: 3.

6 1. CymiecTByer Ju 3HaYEHUE X, TP KOTOPOM:

a) 5% = 5; 6) 5" = 1; B) 5% = 2; r) 5% = 22
2. Haiinure, ecayu BO3MOYKHO, 3HAUEHUS X, IPU KOTOPBIX:
a) 3¢ = 0; 6) 3° = 1; B) 3% = —3; r) 3% = é

_®_

2.74. Pemure nmokasaTejlbHOE ypaBHEHNE:

a) 6% = 36; 6) (é): 27; B) T8 = T; r) 125* = 5;
o) 0,57 = 2; e) 7 = -b; xK) 3% =1; 3) b* = 3;

u) 10 = T; ) (\5) = 5; x) (Y1) =11 M) 0,01* = 10.
2.75. OnpegennTe BUI ypaBHEHUS U PEIINUTE €ro:

a) 25574 = 32; 6) 740 = L B) (%)“_7: L

r) TR n) 841 =2; e) 8171 = L.

2.76. Haiigure abcIiiicChl TOUEK IepeceueHns IpaduKoB PYHKITII:
3x+1 5x—3

2x+1 2x -1

B) y=(0,2) * m y=5""% rNy=8 3% u y=0,125""




IToxasaTesbHBIE yPDABHEHUA

2.77. Pemure ypaBHEHUe:

- x x2-15 241
a) 7 -49 = 0; 6) 3 -3=0; B) 5 -125 = 0;
r) 257 1 = 0; n) 5°° - 0,04 = 0; e) 10°** - /10 = 0.
2.78. Haiigure Hyau QyHKIIHAN:

(1 2x+1 4x-3, _ 4x+1 B <.
a) y—(m> _ 251%-3, 6) y=(V3)" -27%

_ L 3x-5 3 . 4 2 x l
B) y—(\/5> 22; r) y =427 -
2.79. Perture ypaBHEHHE:

5-x
a) 5% = 3; 6) 2°7* = 5; B) (%) =2; r) 103" =17.
2.80. Haiigure abcryccehbl TOUEK IepeceueHus rpadpura QyHKITUNT:
x2-7 x2-6x+6
a) y= (\/5) U OpaMof y = %; 0) y= (%) u upamoit y = 9;
x2-5x+6 o 1-xz \*+1 .

B) y=5 u upamoit y = 1; r)y= (5 ) u upamoit y = 0,008.

2.81. IIpuBeguTe JeBYIO U MPABYIO YaCTH YPABHEHUS K CTEIEHAM C OLUHA-

KOBBIMHM OCHOBaAHUAMM U PEIINTE €ro:
2x2

a) 33x2+2x — i, 6) 62x2+3x — (1)x+1. B) (L)T: 2573676,
33’ 36) 125 ’
x% —6x+ x
0y (¥2) ored =(\/3 J§—1) .
2.82. PemuTe ypaBHEHUE:
5Jx-3
a) 0,27 = 0,04; 6) (3,24)"° = (g) ; B) 37 = 32#11

2.83. Haiigure abciiccy TOUKU IepeceueHus rpadpura QyHKITUN:
a) y =824 y npamoii y = 4;

6) y =5 -5 u npamoit y=%;

B) y=3":9""! u mpawmoit y = 27.

2.84. cnonb3yiiTe CBOWICTBA CTEIEHEN U PEIINTEe YPaBHEHUE:

a) %. l2x71 — 471,25; 6) 22x2+5x—1: 0,53 0,25236;

B) 3251 .gr _ g /2x—1; r) 2\/1+8x+2x2 - 8-9%



I'nara 2. ITokasaTenxpHass GyHKIHS

2.85. Pemture ypaBHeHUe:

a) gsinx — 3; 6) O,5cosx — 2; B) 16sinxcosx — 4; 1.‘) 15sinx+cosx — 1.
2.86. HaiinuTe KOpHU ypaBHEHUS, UCIOJb3Ys IPeO0PA30BAHUA CTEIEeHEeH:

x. g ) = * l * . x = &'
a) 5 (5) 4; 6) (3) 2= 8
B) 5°"1 -2 =0,01; r) 0,2°7% .23 = §0,16;

x+2 Lx+2 _ T, «2-3 . -3 _ . x-1 3 .
) (ﬁ) 13 = L e) 27577 =0,01-(107")’;
2 2

6x 3—15 . 100 _4x 32x

) 915 glz-izx’ 3) P

2.87. Ha pucynke 16 usobpa:keH rpadur

1

kx
byHROUN Yy = (5) . Hatigure uuco k.

2.88. Permture ypaBHeHUE:

a) 51 - 5*=100;
6) 2x+5 _ 3 - 2x+3;
B) 3 +2-3°%=29, Puc. 16

I
I
!

-5 (0]

2.89. Haiigure abcrmcchbl TOUEK IepeceueHus rpadpura QyHKITUNT:
a) y =224 2% y npamoii y = 132;

6) y=5""*+5""2+ 5" u mpamoit y = %;

B) y=4"""14+5-4°" —3-4°"* y npawmoit y = -624.

2.90. Permure cucremy ypaBHEHUI:

225V = 8, 3%*.3v =3,
a) 6)
TV =1, 23%.27Y = 32;
(V2)™ =4, 3520 .81V = 81,
B) r)
37%.27Y = 3; y?—x=-18.
2.91. PemtuTe ypaBHEHUE, UCIOJb3Ys METOJI 3aMEeHBI IePEMEHHOM:
a)4*-10- 2"+ 16 = 0; 6) 36" —5-6"-6=0;
B)49"+6 - 7" - T7=0; r)9"-3"-2=0;

) 25" -6 5 - 7=0; e)4* -12-2*+20=0.



IToxasaTesbHBIE yPDABHEHUA

2.92, Haiigure Hyau QYHKIIUU:

2x x
a)y:27-(%) —6-(%)—8; 6) y = 36"~ 671 40;

B) y=2°—6-22—16; r) y=16"+-2,25-47%+0,5.
2.93. Haiigure obJsiacTh ompeneeHus (PYHKIIHAN:

1 1
a = — 5 6 = .
)y g4*_7.32%_ 18 )y 3-52x1 _g9.5%1_ 02

2.94. PemuTe ypaBHeHUEe, UCIOJb3Ys IIPUEM PeIeHUs OTJHOPOIHBIX ypaB-
HEeHU:

a) 2x72 — 33{272; 6) 53673 — 737.?6;

2

B) 23x—2 — 536—5; F) 7x2—2x: 22x2—4x.

2.95. OmpenenuTe BU ypaBHEHUS U PEIIIUTE €ro:

a) 5-8> +7-15" - 6-5°" = 0; 6) 3:4" -5-6"+2:9°=0;

B) 4-49" - 56" = 3-64"; r) 2:25"-5-10"+2-4"=0.

2.96. Haiigute abciimccbl TOUEeK IepeceueHus TpauKoB (QYHKITUH
y=3-16"+2-81" u y=>5"-36"

2.97. Haiigure Hyau Gyaknuu y = 47 106" + % -9,

2.98. Pemure ypaBHeHNIE, UCIIOJb3ys CBOMCTBA (DYHKI[HUIA:
a)5°=6-x;  6) (é): x+3.

2.99. Haiigure abcryccehbl TOUEK IepeceueHus rpauKoB QYHKITUI:

a) y =422y 4 15; 6) y= 214252 y y=5lysT
B) y=4"1_8 u y=372_4*

2.100. PemiuTe ypaBHeHUE:

a) 2x2—1_ 3x2 _ 3x271 _ 2x2+2;

6) 25% 1 _ 92+ 2 4 g. 523 _ 4. 023,

B) /31 _7.31F —162.

2.101. Haiinure Hyu QYHKITUN:
2 1

a) y=8*-6-8v+8; 0) y=T""-8-7M* 17,



I'nara 2. ITokasaTenxpHass GyHKIHS

2.102. Pemrure ypaBHEHUE, UCIIOJL3YsA METOJ 3aMeHbI ITepeMeHHOI:
a) 2°-8-27°="1; 6) 2! -2 _15=0.

2.103. BrimmosiHUTE 3aMeHY IEPEMEHHON U PEeIInTe YpaBHEHUE:

a) 9°1-36-3°313=0; 6) 45 4.2V _ 39,

2.104*, PemnTe ypaBHeHNe, NCIOJIb3Ys CBOMCTBA (PYHKIIMIMA:

2) 0,25"+1= -5, 6) 0,5 = 2-3%,; B) (%) _ Jx+10.

2.105%, PeminTe ypaBHeHUe:
a) 2\3x+5\= 0,25%; 6) z\x\: 2x2+2x.

x-y

32 +37Y=12
3*+ 37 =10.

2.106*. Pemiute cucteMy ypaBHeHUI

2 2
2.107*%. Hajigure cyMMy KOpHeil ypaBHeHus 9-5% "2 _5.9% 5x+2_ (,
2.108%*. Hatinure cymMmMy KopHeli (KOpeHb, eC/ii OH eIUHCTBEHHbBIN) ypaBHe-
HUA 32x2—4x—3 _ 8 . 3x2 _ 34x+5 — 0
2 2
2.109%. Pemnre ypaBuerue a’* —2-a* "¢ 1+ a***"2=0, rpe @ > 0, a = 1.

2.110%. PemuTre ypaBHeHUe, NCIOJb3yA CBOMCTBA (PYHKITHIL:

X
(& -2
2
2.111%, HaiiguTe 41CJIO KOPHEH ypaBHEHUd:

a) 2% =5 —|xl; 6)

a) 2=—x2+ 1, 6) =-x*+1.

2

2x—4\=—§x+2.

2.112%, PemiuTe ypaBHeHUeE:

a) Jx—-1,56-(2"+8:27"-6)=0;

6) a2 - 4V2F g2 g2 g2 g2

2.113%*. Pemure ypaBHEeHUe, UCIIOJb3YyA METOM 3aMeHbI ITIepPeMeHHO:

a) 536_ 1=7- 5x; 6) 2sin2x+ 2c0s2x: 3;

B) ( 3+J§)x+( 3—J§)x=34.



ITokasaTesbHbIE yPaBHEHUSA

_@_

2.114. PemtuTe ypaBHEHUE:

a) 473 = 64; 0) T0=1; B) 7= 6;
35243 _ 1 | 05x+2 _ 1, 1) 1
r) 25 ~125° n) 8 16° e) (49) Ned

2.115. Haiigure abciiucchbl TOUeK IepeceueHnsd rpadpura QyHKIIUU:

5-x
a) y= (%) U IPAMOR Y = 16\/27;

0) y= (\/g)xh5 U IpAMOR Y = %;

xz—x
B) Yy = (%) U OIpaAMOU Y = 2.

2.116. PemiuTe ypaBHeHUE:

a) 377 -9 =0; 6) 58 -5=0; B) 10 %% —1 = 0;
r) 27 ~ 0,25 = 0; m 75149 = 0; e) 0,255°* =16.
2.117. Hafigure Hyau QyHKIIUN:
2x-3 3 2-x 5 1-3x
D y=07 ¢« -(12) 6) y =6t (1)
B) y:(é/g)4x2+9x—l_33x; r) y:(\/g)x275x—0,04.
2.118. Pemure ypaBHeHUE:
a) 0,337 = 0,00; 6) 2/3+7° = Tﬂill'

2.119. HaiiguTte abciiucchl TOUEK mepeceueHusd rpadpura QyHKIIUN:
a) y=27%-9"% u npawmoit y = 81;
6) y=4""%:2" u npawmoit y = 8;
1
7
2.120. IlpuBeauTe K OJMHAKOBOMY OCHOBAHWIO JIEBYIO W IIPaBYIO0 YacCTU
YpaBHEHUA U PEIInUTe ero:

a) 10%* = 0,1-/1000; 6) 22 5=l 0, 58427,

B) 2% = 16-4/0,25 4.

B) y = J7 7% u npamoii y =



I'nara 2. ITokasaTenxpHass GyHKIHS

2.121. Haiiqure KOpHU ypaBHEHU:
x (3 * _ Q. 1 - . Q¥ _ 9.
a) 7 (7) 3 °) (5) 8 =95

B) 5°1-2°1=1000; r) 0,32 -3%2=3/0,81.

2.122. PermuTe ypaBHeHNe, IPUBEASA CTEIIEHU B 00€MX YACTAX YPaBHEHUS K
CTEIEeHSAM C OAVHAKOBBIMY OCHOBAHUAMU:

a) 2x.5x=0’1.(10x—1)5; 5) (\B)x+1:4x+1=%;

36-27°  glox
B) e = -
4 6-8°

2.123. Pemrure ypaBHEHUE:
a) 324+ 3% =108; 6) 5% - 5% =120; B) 2°+3:2% = 22.
2.124. Haiigute abciucchl TOUEK mepeceuenns rpadura QyHKITUN:
a) y = 52" - 352! u npamoii y = 550;
6) y =10""*-7-10""+ 10" u npamoii y = 3,1;
B) y=5°"2-6-5*+4-5°"! u npamoit y = —645.
2.125. PemiuTe cucteMy ypaBHEHMIA:
2/ - 8% 77V = 49; (é) - L.

2.126. PemiuTe ypaBHeHUe, HMCIOJIb3YsI METOJ 3aMeHbI IIepPeMeHHOM:

a) 36" -7-6" +6 =0; 6) 100°+12-10* —-13 = 0;
B) 16" -10-4 +16 = 0; r) 25" -2-5" -3 =0;

o) 9°-4-3*-5=0; e) 256" -7-5" +10 = 0.
2.127. Haiigute HyIu QYHKITHUHI:

a)y:(%) —6-(%)—27; 6) y = 4% — 271 15,

1

2.128. Haiigure o6sacTs onpeneieHnAa QYHKIUU Y = FETONYh



ITokasaTesbHbIE yPaBHEHUSA

2.129. PemuTe ypaBHeHUe, UCIIOJb3YsA MPUEM PeIlleHus OTHOPOIHBIX YpaB-
HEeHUH:

a) 5+6 _ 6, 6) 92x-9 _ go-2x, B) 53x2—15x _ 2x2—5x.

2.130. Pemture ypaBHEHUE:

a) 3:-2%*—5-6"+2-3%=0; 6) 5-5°*—13-15"+6-3** = 0;

B) 3:16"+ 36" =2-81"; r) 3:4"-7-10"+2-25"=0.

2.131. Haiigure mynu pyaxuun y = 2277 4+ 25705 _7.10",

2.132. Haiimure abOciucchl TOUYeK IepeceueHus TIpa@uKoB (GYHKITUH
L .

2.133. Pemiure ypaBHeHUE, MCIOJIb3ys CBOMCTBA (DYHKIIMIMA:

a) 2*=3-x; 0) (%)x:x+1.

2.134. PemiuTe ypaBHeHUE:

a) 817 — 52 _ 492 1= 4. 521, 6) /355 — 73" = 162.

2.135. Haiiaure Hy/iu QyHKIUN Y = 9 _4-3° 1 3.

2.136. PemtuTte ypaBHeHUE, UCIIOJb3YA METO] 3aMEeHBI ITIepeMeHHOIi:

a) 3"-9-37"=8; 6) 22 - 2" =15,

2.137. Haiigure abciucchl TOueK IiepecedeHuss TIpaduKoB (QYHKIIUHA
y — 4x _ 3x—0,5 u y — 3x+0,5 _ 22x—1
N 2 2 x _ 5 . 2\ ¥ -2-x-1 — 6

2.138%. Pemure ypaBuenne 4'F
2.139%. Pemmure ypasHerme 9 = g¥'+3x,

2.140%, Hatizure cymMmMy KOopHeilil (KOpeHb, eCJIi OH eIUHCTBEHHbBIN) ypaBHe-
Hus 22 25t _15.27 928 _

2.141%, Pemure ypasrerue /x + 1 -(4 S2F 1 2.27F 9) - 0.

2.142. N3 unucen §/?; 2,(3); m; —3%; g; 0; Y-8 BBIGepuTE BCe MPPAILLIO-
HaJgbHbIe. KaKoMy UYMC/JIOBOMY MHOMKECTBY IIPUHAAJIEMKAT BCE OCTABIIHNECS

yuca? RaKOMy YUCJIOBOMY MHOMECTBY IIPpDHMHaAJJIEKaT BCe NaHHBIEe yucaa?



I'nara 2. ITokasaTenxpHass GyHKIHS

2.143. ITonb3ysAchk onpeaesieHueM Jorapudma, HaliguTe:

a) log, 27; 6) log, 0,25; B) 1og6%; r) 1g 10;

n) logg1; e) log, J5; &) log, 75 3) logg 2;

n) logs, 1 k) 1g 0,01; m) logy 58; ) log ;; 49.

2.144. 13 HepaBeHCTB:

a) x> —x+5<0; 6) 6x+3 > 2(3x+1);

B) 5x2< 0; r) (x-3)%(x+7)?< 0 — BbIGepuTe BCe HEpaBeH-

CTBa, PABHOCUJIBbHBIE HEPABEHCTBY 5x — 8> Tx — 2(x — 9).
2.145. Beruucaure:

a) 1g2100; 6) log? 25; B) logi%; r) logi/2.
2.146. BocmoJsbayiiTech (OPMYJIOH PasHOCTH KBaApaTOB M COKPATHUTE
IpoOb:

2.147. HajiinTe TPOMSBOAHYIO bYHKIHH:
a) f(x)=4x - é; 6) f(x) = (x* - 1)(x" + 2x);
) f(x) = 20, D) fx) = L

2.148. 3a suBapb, eBpab U MapT 3apilaaTa PaboOTHHKA CyMMAapHO COCTAa-
Buya 2160 p., a 3a ampesb, Maii, uioHb — 2430 p. IIpu sTOM IO yCJIOBHAM
KOHTPAKTa 3apIljiaTa B TeUeHMEe Ioja e:KeMeCSUYHO YBeJINUMBAETCS Ha OLHY U
Ty sKe Beqnunuy. Kakoii OymeT 3apiiaTa 3a CEeHTAOPH?

2.149. Pemure ypaBHenue V1 —x +1=+4 — x.

1 1 1
2.150. Pacmosioxkure uucaa 43; 32; 5% B mopaaxe BospacTaHusd.

2.151. Haiinure 3HaueHNe BBIPAYKEHII:
a) 10sin105° - cos465°; 6) sin410°-sin230° — sin400° - sin140°.

Cx—-1)(x+2) < (x-3)(2x+1),
2.152. Pemure cucrteMy HEPaBEHCTBY x— 5 S 1
3x—2  2°
1 5

a3 — ab

2.153. Haiiqute 3HaueHUe BBIPAKEHUS




ITokasaTesbHbIE yPaBHEHUSA

2.154. Pemture ypaBHEHUE:
a) 4sinbxcosbx = 1; 0) sin2x = 23 sin? x.

2.155. Haiigure o6sacTh onpeeneHna QyHKITUN:

a) f(x) =222 -5x+2-Y4-22; o) f(x)=§/2779+§/x2—2x—3.

2.156. Dyurnunm y = f(x) u y = g(x) samausl Ha orpeske [-9; 10] rpadu-
kKamu (puc. 17). Haiigure Bce 3HAUeHUs apryMeHTa, IPU KOTOPLIX BEPHO He-
paBercTBO g(x) < f(x).

y=8(x)

~10-9-p-7-6-5-4-3-2-1 [01 2 3 4 5\(7? 8 Noa?
-2

-3
y=1(x) 4

Puc. 17

2.157. BeiHecuTe MHOMKUTEJNb 32 3HAK KOPHI:
a) ¥64; 6) %128; B) ¥32a*h®c® mpu a < 0;
r) V-a®; n) Y-a'’; e) ¥-m'.

2.158. Pemrure HEpaBEeHCTBO:
2x-17

L >,
x“+2x— 8

a)x<%; 0)

2.159. Ina pyuxnuu f(x) = tgx BLIOEpUTE BCe BepPHBLIE YTBEP:KICHUI:

a) obJsiacThi0 OmIpeesieHusT (PYHKIUU SABJIAETCA MHOYKECTBO AeHCTBUTEJIb-
HBIX YHCEJI;

0) HyJIAMU QYHKIIUU ABJISIOTCSA YMWCJA BUAA X = TN, N € Z;

B f(-2)=-1

T') HAa TPOMEXKYTKE (—g; %) (GYHKIINA BO3PaCTaerT;



T'nasa 2. IlokazateapHasa QyHKIUA

) GYHKIIUA ABJISIETCSA YeTHOI;
e) rpaduk GYHKIIUU He IlepeceKaeT OCh OPAMHAT.

2.160. Haiigure cyMMy OeCKOHEUHO YyOBIBAIOIIEll IeOMEeTPHUUECKOU IIpo-

rpeccum: a) 7; 1; %; w; 0) 5\/5; 5; \/57,

2.161. JIna yuruuu f(x) = cos® x Haiigure:

pizk oz w(p w2

2.162*%, Haiinure 3HaueHue BbIpaskenusa cos(arcsin0,6 + arccos0,4).

§ 6. Iloka3aTeabHBbIEe HEPABEHCTBA

2.163. UsBecTHO, uTo (pyHKIUS f(x) BodpacTaer Ha R. CpaBHUTE:
a) f(4) u f(4,001); 0) f(-1) u f(-4);
B) f(N3) u f(2); r) f(-n) u f(-3).
2.164. NUsBectHO, uTo (pyHKIUA f(x) yopiBaeT Ha R. CpaBHure:
a) f(1) u f(1,001); 0) f(-1,1) u f(-2);
B 1(3) wfCD; 0 1) m ).

2.165. PeminTe HepaBeHCTBO:

x x? x? 1
a)§<—1; 6)?<3; B)z_x> .

HpI/I pelreHn IoKa3aTeJIbHBIX HePaBEHCTB HCIIOJIb3YyeTCdA CBOIICTBO MOHO-
TOHHOCTHU ITOKAa3aTeJbHOMN (I)YHKIII/II/I

1. Hepasencrso Buga a'™® > q8® (af‘x) < af® ), rmea=1,a>0

Tak kKak INoKasaTedbHad (QYHKIMA y=a' mpu a > 1 BospacTaer Ha
MHOKECTBe [elCTBUTENbHBIX dmcesJ, TO HepaBeHcTBo a'™® > af™® pas-
HOCUJIBHO HepaBeHCTBY f(x) > g(x), T. e. mpu a > 1 3HaK HepaBeHCTBa
coXpaHseTcd.

Tax Kak mokasaTeabHas QyHknua y = a' mpu 0<a <1 y6bIBaeT HAa MHO-

JKeCTBe ,lIefICTBPITeJIBHI:IX 4quceJi, TO HEpaBEHCTBO af(x) > ag(x) PaBHOCHUJIBHO

HepaBeucTBY f(x) < g(x), T.e. upu 0 < a < 1 3HAK HepaBeHCTBA MeEHsSIETCSHI.
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ITpunmep 1. Pemute mepaBenctso 32 > 3374, Eenma > 1. 1o
Pewenue. Tak xax 8 > 1, To GpyHKIUa y = 3' ;
x x+2 3x-4 a = > ag(x)

ABJIFETCA BOo3pacTarlllen, 3HA4YUT, 3 > 3 Rt 0
Sx+223x-42x<b6o x<3< x €(—0; 3]. f(x) > g(x)

Omseem: (—oo; 3].

ITpumep 2. Pemure uepasenctso 0,22 < 1.

Pewenue. IlpeacraBum umcao 1 B Bume cre-
neHu ¢ ocHoBaHueMm 0,2, Torga HepaBeHCTBO IIPU- Eciu 0 <a <1, To
mer Bug 0,22*< 0,2°. Tak kax 0,2 < 1, To QyHK- 2 > g
mua y=0,2" saBadgerca yObIBaiolmeii, B3HAUWUT, 0
0,2<0,2° © 2x >0 © x> 0= x €(0; +). f(x) < g(x)

Omsem: (0; +0).

ITpumep 3. Pemure HepaBencTBo 22 < 7.

Pewenue. BocmosbdyemMcs OCHOBHBIM JIOTAPU(IMUUYECKUM TOKIECTBOM U

7

IpeJcTaBUM YHCJO ( B BHUJE CTEIIeHW C OCHOBAHUEM 2, T. €. [ = 2827 mop-

Ia DaHHOe HEepaBeHCTBO mpuMmet Bux 2°° < 2°¢27, Tak kak 2 > 1, To pyHKIMA
y = 2' aBnseTca BospacTaloleii, cie0BaTelbHO, 22F < gl8T oy 9y < log,7 <

& x<élog27 & X e(—OO; %logﬂ).
Omesem.: (—OO; %log2 7).

2. HepaBeHcTBa, B KOTOPHIX MOJKHO BBHINOJHUTH 3aMEHY IIepeMeHHOM’
HexorTopble MmoOKasaTeJIbHBIE HEPABEHCTBA MOMKHO IIPUBECTH K BULY
af?(x)+bf(x)+c > 0, rmea, b, c — HEKOTOPHIE AeHCcTBUTEIbHBIE YnCIa, @ # 0,

f(x) — mokasarenbHad (QYHKIWA, U PEIIUTbL METOAOM 3aMeHbI IIEePEeMEHHON.
IIpumep 4. PemuTe HepaBeHCTBO:
a) 22 -6-2°+8 < 0; 6) 0,5°*-3-0,5"+2 < 0.

Pewenue. a) BemeM HOBYIO IlepeMeHHyI0 ¢ = 2%, Torga JaHHOe HepaBeH-
CTBO MOJKHO 3ammcarth B Buze t2—6¢+8 < 0.

Pemmum monyuyeHHOe KBajpaTHOe HepaBeHCTBO. HynamMm KBagpaTUYHOMN
byuKIUM y = t° — 6t + 8 aBagiorca umcaa 2 u 4.

Pemrenne HepaBeHCTBa t2— 6t +8 < 0 — MHOKECTBO 3HAUEHWH apryMeH-
Ta 2 <t < 4.
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ITogcraBum ¢t = 2° B gBOIIHOE HepaBeHCTBO 2 < ¢t < 4 mmoayunm 2 < 2°< 4,
2% >

X

2,
4.
Pertum KaXaoe ImoKas3aTeJIbHOEe HepaBEeHCTBO 9TOM CHUCTEeMBI:

2" > 2, 2 > 2t x>1,
o = < x e[1; 2]
2°< 4 2% < 22 x <2

9TO HepPaBEeHCTBO PABHOCHUJILHO CHCTEME {

N

Omeem: [1; 2].

6) Beemem HOByI0 mepemennyio ¢t = 0,57, Torga JamHOe HEpaBEeHCTBO MOMK-
HO sanmcarh B Buge t2—3t+2 < 0.

Pemmum mosyueHHOe KBajpaTHOe HepaBeHCTBO. HynamMum KBaapaTUYHON
dbysrmuy y = t° - 3t + 2 aBnaorca uncaa 1 u 2.

Pemmenne HepaBeHcTBa t°—3t+2 < 0 — MHOMKeCTBO 3HAUEHUH apryMeH-
Ta 1<¢t<2.

ITogcrasum t = 0,5 B gBoiiHoe HepaBeHcTBO 1<t <2 u mOAyYUM
1<0,5° < 2.
0,5° >1,
0,5 < 2.
Permmum Kaxgoe moxasaTeabHOe HEPABEHCTBO HTOM CUCTEMBI:

{0,5’6 >1, {0,5’6 > 0,5°, {x <0,
= =

9TO HEepaBEeHCTBO PABHOCHUJILHO CHCTEME {

& x e(-1; 0).
0,5" <2 0,5 <0,5°! x>-1

Omeem: (-1; 0).
3. OmHOpPOIHBIE HEPABEHCTBA
ITpumep 5. Pemute HepaBeHCTBO 327+ 2:6% —3-22% > 0.

Peuwenue. TlpencraBum Beipaskenue 6* B Bume 6° = 3 - 2° u pasmenum oGe
JacTH HepaBeHCTBA Ha BhIpakeHume 22* (22 > 0 mpu x < R):
2.8%.9% 22x

2x . QX YN 32% .
37+2:6"-3-2"20 & S+ —5—-3
236 2296 2236

2x x
>0 < (g) +2(§) -3>0.

x
BBemem HOByIO IepeMeHHYIO f = (%) , TOrJa IIOJyUYeHHOEe HEepPaBeHCTBO
2x x
(ﬁ) + 2(%) — 3 > 0 MoskHO 3anucarth B Buze t2+ 2¢ — 3 > 0. Pemnm aTo KBaj-

2
paTHOE HEpPaBEHCTBO.
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HynsaMu KBagpaTHuHON GyHKIMM y = t°+ 2t — 3 aBiaiorca uucaa —3 u 1.

Pemrenne HepaBeHCTBa t2+ 2t —3 > 0 — 5TO MHOKECTBO 3HAUEHWIl apry-
t< -3,
MEHTa, YAOBJIETBOPAIOIINX YCIOBUIO
t>1. .
x o <
IloxgcraBum ¢ = (%) B HEPaBEHCTBA COBOKYITHOCTH U TIOJIYUUM: . =
x ed, 3 >1
< x €[0; +00). 2
x=20

Omsem: [0; +0).

4%, HepaBeHCTBa, IPH PelIeHUHU KOTOPHIX MPHUMEHSIOTCS CBOMCTBA (QyHKIIMI

ITpumep 6. Pemure HepaBeHCTBO 27 > 3_35x.

Pewenue. @yurnusa y = 2 — MorkasaTeabHasA ¢ OCHOBaHuUeM a = 2 > 1,
cJenoBaTeJbHO, OHA Bo3pacTaeT Ha R.
3-bx o
DyHKIUA Y = g~ — JIUHeWHAad, BUJA Y = kx + b, k= —g, oTa QyHKIIUA

yobiBaeT Ha R.

VpaBHenue 2° = 8- 5%

(puc. 18).

IIpu x = 0 sHauenme pysKIUU y = 2° pasHo 1, npu x > 0 3HaUYeHUA STOU
dyurmuu Goabite 1, a mpu x < 0 3HAUEeHUSA STOH

nmMeer e,Z[PIHCTBeHHI:IfI KOpP€EHBb, paBHLIfI HYJIIO

Yy
¢dyarmuu menbiie 1, TaK Kak (GyHKIUA y = 2% 10
Bo3pacTaer Ha R. 9
3-5x 8
IIpu x = 0 3HaUeHUE PYHKIUU Y = 3 paB- .
HO 1, Tpu x > 0 3HaueHUA 3TOH (GYHKIUU MEHb- 6
mre 1, a npu x < 0 3HaYeHUS 3TOH PYHKIIUU 0O0Jb- 5
3-5 4
mie 1, Tak Kak QyHKOUA Y = Tx yobIBaer Ha R. 3
3Haunur, npu x > 0 3HaveHusa ¢GpyHKIUM y = 2°
. 3 - 5x
0oJsibIlle 3HAUEHUN (QPYHKIUU Y = CanenoBa- >
3 -5-4-3-2-10 2 3%
TeJbLHO, pellleHrMeM HepPaBeHCTBa SABJSIETCA IIpoMe- -1
sKyTOK (0; +00). r2

Omsem: (0; +00). Puc. 18
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@ IIpuMephI OCHOBHBIX 33a/JaHUN U UX pPelIeHUusd

1. Pemure HEpaBEHCTBO:

X 1_ é 16 X .
a) 2°< L; 6) (7) 18, B) 3% > 2
r) 5°> -3; m) 7% < -1.

PeweHue. a) Tak xax 2 > 1, To pynknusa y = 2 apiagercsa BozpacTaio-
miedt, 3HaunT, 2° < % ©2°<2 & x<-1 & x e(-o0; -1).

Omeem: (—oo; -1).
t
0) Tak Kak % <1, To QyHKIUA Y = (%) ABJIAETCA yObIBAIOIIEl, 3HAUUT,

x 2
4) ¢ 16 4) < (4 > :
(7) 5 & (7) (7) oS x 22 & xel[2; +00).

Omeem: [2; +00).
B) Tak Kax 8 > 1, To pyHKnuUA y = 3' ABIgeTca Bo3pacTaiomiei, 3HAUUT,
3°>2 o 8>3 & x>log,2 © x c(log;2; +00).

Omeem: (log;2; +00).

1) Paccmorpum dyurnuo y = 5*. Tak kaxk E(y) = (0; +00), TO HEpaBeH-
CTBO CIIPaBEIJINBO N Bcex x ud D(y) = (—oo; +00).

Omeem: (—o0; +00).
1) Pacemorpum dyrknuio y = 7%%. Tak kax E(y) = (0; +0), T0 x € .
Omeem: J.
2. Pemure HepaBeHCTBO:

x 3

=-1,5 2\ . x (1
2) (0,36): “>(12)5 6 2 (Z)

2

B) 4x-(g)<2,25; r)05x1<1

x x 3
PeweHue. a) (0,36)?1’5 > (1%)3 = (0,36)5’1’5 > (g) o

o (0672 > [(2)1]3 & (0,6)°>(0,6)"
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Taxk xax 0,6 € (0; 1), To moJIyueHHOEe HEepPaBEHCTBO PaBHOCUJILHO Hepa-
BeHCTBY X — 3 < —3; x < 0.

Omsem: (—°0; 0].

6) 2* (l)
4
Tax kak 2 > 1, To HOTyUeHHOEe HEPABEHCTBO PABHOCHJIBLHO HEPABEHCTBY

-9x+6<1; -9x < -b; x>%; xe(g; +OO).

5x

-3 x [o-2)\9%3 X o-10x+6 —9x+6
<2;2-(2) <9 252 <2 2 <9,

Omesem: (%; +OO).

5 o (3) <225 (¢-3) <225 (3) <15 15715

3

8
Tax kax 1,5 > 1, To x < 2.
Omeem: (—=°; 2].
- x° - 2_4

4 4
) 0,551 <1 0,5+ <05 Tak xak 0,5 e (0; 1), ro ~—

2

> 0

(x - 2)(x+2) > 0.
x—-1

Permium IIOJIYYEHHOE€ HEepaBEeHCTBO METOJOM MHTEPBAJIOB:

x € (—2;1) U (2; +00).

Omsem: (—2; 1) U (2; +o0).

Haitigure obsacTh ompenesieHUA QYHKIIUN Y = 40,22 1.

PeweHue. ObsacTh onpefie/leHNs JAaHHON (PYHKIIMU COBIALAET C MHOMKe-
cTBOM perreHuii Hepasercrsa 0,2°°2-1>0; 0,22 >1; 0,2 > 0,2°

Tak kax 0,2 € (0; 1), To mosyueHHOE HEPABEHCTBO PaBHOCUJILHO Hepa-
BEHCTBY X +2 < 0; x < -2.

Omeem: D(y) = (—o0; -2].
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4. Pemiute HepaBEeHCTBO:

a) 3" + 3% < 36; 6) 93221 3-32"1 _9* < 89,

Pewenue. a) 37 +3°< 36; 3°(3+1)<36; 3°<9. Tak rax 3 > 1, To
HepaBeHCTBO 3* < 9 paBHOCMJILHO HEPABEHCTBY X < 2.

Omeem: (—°0; 2].
6) 9-32*24+3-31_9<89; 9-3%%-3% +3-3%*-3-9* <89;
81:9"+9-9°-97<89; 9°(81+9-1)<89;
97-89<89; 9*<1; 9 < 9% Tak xax 9 > 0, TO MOIyUEeHHOE HepaBeH-
CTBO paBHOCUJILHO HepaBeHCTBY X < 0.
Omeem: (—°; 0).

5. Peimiute HepaBeHCTBO, BHITIOJTHUB 3aMeHY IIePeMeHHOMH:
a) 16" + 4" > 20; 6) 4°"1 2271 < 8; B)¥ 2x1+1 S 1_32x .
PeweHue. a) 16" +4%>20; 4°*+4*-20>0, nycrs 4 =t, Ttorma

t2+t-20>0; (t+5)(t—-4)=>0.
Tak kak ¢t > 0, ot +5 > 0, a sgauurt, t—-4>0, T.e. 4 > 4; x> 1.

Omeem: x € [1; +0).
6) 4“1 -2-21<8 =4-4"-2-2-2-8<0 =>4-4"-4-2"-8<0 &
o 2259 _9.<0.

BBezieM HOBYIO ITepeMeHHYI0 2% = t, OJIydIuM HepaBeHcTBO t°—t —2 < 0.
Hynamu KBagpaTudaHON GYHKIUN Y = t°—t — 2 aBaAoTca yucaa —1 u 2.

Pemrennem KBagpaTHOTO HepaBeHCTBA t2 — t — 2 < 0 gBJIAETCA IIPOMEKY-
t> -1,
ToK (-1; 2), T. e. t €(-1; 2), 3Hauwur,
t <2,
2> -1, {x R,
=

IToncraBuMm B cucremy 2°=¢, IOIy4uM
2% < 9 x <1

< x €(—o0; 1).

Omeem: (—oo; 1).
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B)* BBeZieM HOBYIO IlepeMeHHYI0 2° = ¢, IIOJIyYUM HEPABEHCTBO % <3

+1 1-t°
Permtum ero meTomomM MHTEPBAJIOB:
1 . 3 4t + 2 <o.

i+l S 1-¢ O (G- 1)
RN aial
=7 1A

t<-1,

Torma t €(—o9; —1)U[—%; 1), uima | [t = —%,

t<1.
ITomcTaBUB B COBOKYIIHOCTL 2° = ¢, IMOJYUYMM:
2% < -1, x ed,
2’?—%, =N {x eR, & x €(—o0; 0).
9% <1 x<0

Omseem: (—oo; 0).
Perture HepaBEeHCTBO:
a) 4'72% > 72* 1, 6) 4-3%*-7-12° +3-4**<0.

PeweHue. a) Ilepewiii cnoco6. IlpencraBum BeIpakenue 472 B Buge

2x-1 o
(i) " IIOJIYyUYMM OJHOPOAHOE HEPaBEHCTBO II€PBOMN CTEIICHU. PaBJIeJII/IM

o6Ge yacTu HepaBeHcTBa Ha 727 ' (72*1>0 mpu x eR):

2x-1 2x-1 2x-1 2x-1
(l) > 72l o (l) (l) >1 o (L) >1 o
4 4 7 28

2x-1 0
@(i) >(L) = 2x-1<0 @ x<0,5  x (-5 0,5).
28 28

Omseem: (—o0; 0,5).

Bmopoii cnoco6. ®@yHKIU0 Y = 4172*  MoskHO OpeACTaBUTh B BUIE

x
y=4- (%) . Hamuaa @pyHrmusa yooiBaerT Ha R. PyHKIUIO Y = 7251 Mosk-

HO IIPEeACTAaBUTH B BUJE Y = % 49”, Mamnaa QyHKINUA BospacTaeT Ha R,
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= 72" pmeer exmHCTBeHHBIN KOpeHb 0,5. IIpn

mosToMy ypaBHeHme 4'2% =
x = 0,5 sHauenue Gyuknuu y = 42" pasmo 1, npu x > 0,5 3HAueHHUA
ool pyHKIUU MeHblne 1, a mpu x < 0,5 sHaueHUs 5T0i GYHKIIUU 00JIH-
me 1, Tak Kak QYHKIUA Yy = 4'"?* yoriBaer Ha R.

IIpu x = 0,5 3Hauenme QPyHKIUU Y = 72%1 pasmo 1, mpu x > 0,5 sHa-
yeHUSA 3Tou (pyHKIuu Oosabine 1, a mpu x < 0,5 3sHaueHUs 9TON (PYHK-

_72x 1

nuu MeHbIe 1, Tak Kak GYHKIUA Y Bo3pactraer Ha R. 3mauwur,

npu x < 0,5 sHaueHUA PyHKIUU Y = 4'7%* Gosplle BHAYEHHH (DYHKIMK
y = 7>, CnemoBarenbHO, pellleHHEM [AHHOTO HEPABEHCTBA ABJIAETCS

npomMeskyTok (—o0; 0,5).

0) Ilpencrasum BeIpaskenue 12° B Buze 12* = 3*:4* u pasgenum oGe ua-
CTH HepaBeHCTBA Ha BhIpaskeHme 42 (4> > 0 mpu x € R):

32x 7-3% .4* . 42x
42x + 3 42x

4-8%-7-83":4" + 3:4°°<0 © 4-

2x x
®4.(7) —7-(3) + 3<0.
4 4

BBengem HOByIO mmepemMeHHYIO ¢ = % , TOT/Ia HEPABEHCTBO

2x
4-(%) - 7-(2) +3 < 0 mokHO 3amucarh B Bune 4t2—7¢+3 < 0.

Pemum aT0 KBagpaTHOe HepaBeHCTBO. HymaMu KBagpaTUUYHON (PYHKIIUN

y = 4t* — Tt + 3 aABAAIOTCA YKCIA % ul.

Pemrenvem mHepaBencTBa 4t2—Tt+3 < 0 aABIfgeTcA MHOXKECTBO BSHA-

t<1,
YeHUH apryMeHTa, YAOBJETBOPSAIONINX VCJIOBIIO s 3 ITogcTaBum
= Z.
3
3 x 4 > x > O,
t= (— B HEPaBEHCTBA CHUCTEMBI U ITOJIYUNM: = =
4 3 3 x<1
oS x e [0; 1]. 4 4

Omeem: [0; 1].
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7*,

8%

9%,

Pemure nBoiiHOe HepaBeHCTBO —4 < 3 2x 1 _5<y,

Pewenue. -4 < 8% 2% _5<4; 1<8° 21 <9; 0<x®>-2x-1<2
x2-2x-1<2, [x2-2x-8<0, [*<[-1 3],

{xz—Zx—1>O; {x2—2x—1>0; { e(—oo; 1-v2] U [1+2; +oo);
e[-1-v2]u[1+V2;8].

Omeem: [—1; 1—\/§]U[1+\/§; 3]

6x-6

Perure HEpaBeHCTBO (\/5 + 1) <+l (\/5 - 1)7x

PeweHue. Tak Kak (\/5 + 1) . (\/5 - 1) =1, To (\/5 4 1) (f + 1)

6x—6 (f+ )
Y HepaBeHCTBO (x/E + 1)W < (\/5 _1)4 OPUHUMAET BUJ
6x-6
(\/§+1)x+1 (\/§+1)x.
ITocKOIBKY (\/§+1) >1, To 6x-6 . o’ %2 - 5x+6 > 0; (x-3)x-2) 5 o
x+1 x+1 x+1

Permium IIOJIYYEHHOE€ HEepaBEeHCTBO METOJOM HMHTEPBaJIOB:
+

~1 2 3
x €(=1; 21U [3; +00).

Omeem: (-1; 2]U[3; +00).

Pemure mepasencTso 7° + 24* > 25%,
PeweHue. Pazpnenum o6e uacTu HepaBeHCTBa Ha 25% (25 > 0) u mosmyuum
X X
() + 2] >
25 25
X x
Dyurmua f(x) = (— + %) yObIBaeT HA MHOYKECTBE HAeHCTBUTEIbHBIX

25 25

2 2
yrces KaK CyMMa ABYX YObIBaromnx QyHKiui u f(2) = (2%) + (2—‘;) =1.
7

X X
Torma HepaBeHCTBO (g) +(%) > 1 mpunumaer Bupn f(x) > f(2) u BbI-

MOJIHAETCA IJIA Bcex X € (—o0; 2).
Omesem: (—0; 2).
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6 1. BeibepuTe HepaBeHCTBA, HE UMEIOIIVE PEITeHUIt:
x x 1)\ x
a) 5° +2<0; 6)(\5) > 0; B) ?)+9>0; r) 10° < 0.

2. PaBHOCUJILHBI I HepaBeHCTBA:

2
a) 552> 57 g 3x+2>x-T; 6) 0,7° 6 <0,7%"% u x2—6x < x +3?

_®_

2.166. PerrnTe HepaBeHCTBO, MCIIOJb3ys CBOHCTBO MOHOTOHHOCTH IIOKAa3a-
TeJIbHOU (PYyHKITUU:

x-3
a) 3572 > %; 6) (3) N 1%; B) 5° < T

81’

n (V5) "< n (B)7 =L e) (¥10)"° < 0,01.

2.167. Ilpu Kakux 3HAUeHUAX apryMeHTa rpadux Gyskmum y = 8*~ *pac-
TIOJIO?KEH BBIIIE MIPSIMOU Y = 2429

2.168. OmpenennTe Bu HepaBeHCTBA U PEIIUTE €ro:

x_ 1 . x+2_i> .
a) 3 3<0, 0) 4 T 0;

B) 73* 1 -1>0; r) 0,27 % - 25<0.
2.169. [Ina QyHKIIUU f(x):(%)&“7 — 0,04 maligzuTe Bce 3HAUYEHUS ap-

rymMenTa, npu Kotopsix f(x) < 0.
2.170. Hatigute pellleHre HepaBeHCTBA, MCIIOJb3ys CBOIICTBA CTelleHell u
CBOMCTBA ITOKA3aTeJbHOU (PYHKIIUU:

a) 3x2 -4 < 243; 6) (0,3)x2 -2 < 0,09; B) (%)xz -1 > 1;
M (SP>en m 2t <(V2) ) (0.2 " <0,04.

2.171. Pemute HepaBeHCTBO:
a) (0,7)°"* > (0,49)" "% 6) 4% > 24—,

(2 > (5] D (2 <(dpr
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2.172. HaiiguTre 00JiacThb ompeneaeHus (PYHKIIUN:

_ 4 . 8/px? -12 1
I Yy=—; =1{/5 -625; e =—
) T my=y )y P

2.173. PemtuTe HepaBeHCTBO, BLIMOJHUB IPEO0OPA30BaHUA CTEIleHell:

a) -4 > (V2 )1 6) 81" - 127" <0;

537 > 1. 3x ,(5\2x+3 _ 49 .
B) V5:5% > r) (1,4P7(2) 5> 0;
m) 2° T3 > 8.9, e) V27 :3%° > 9%*,
2.174. Pemiute HepaBeHCTBO:

3x-6 6-5x 5

x+4 . 2\2+5x 1, x .
a) 28 <1; 6) (g) > 655 B) 5* > 25;

2x -6 1 1 ﬂ

2\3x+5 . 5x—2 1\5-3x, 2-x x-3

r) (g) > 2,25; x) 3 <(§) : e) 52°* <0,2*°3,

2.175. PemtuTe HepaBeHCTBO, IPUBEJ CTEIIEHN K OJHOMY OCHOBAHUIO:

a) 3°7% -3 <72 6) 2% 4+ 851 >17; B) 3" °-(1) " +8>0.
2.176. PeminuTe HepaBeHCTBO, HCIIOJIL3YSA METOJ 3aMEHBI IIepeMeHHOI:

a) 9 -4-3"+3<0; 6) 49 -6-7" - 7>0;

B) (%)2x—8-(%)x+7<0; r) 0,04* — 4+ 0,2 — 5 > 0.

2.177. OnpenenuTe BUJ HepPaBEHCTBA U PEIIUTE €ro:

a) 2°7% - 8.2 + 27 >12; 6) 9-3°7% +3-3%*"1 - 9% <89.

2.178. PeminuTe HepaBeHCTBO:

a) 4° -2 -8<0; 0) 9%—12-3§+27>0;

B) 5:25"71 —-1<20-5"%; r) 4% <21 43,

2.179. Pemnre HEpaBEHCTBO, UCIIOJB3YA IIPUEM PEIeHNA OJHOPOAHBIX He-
paBEeHCTB:

a) 8% < 2%; 6)5% 1 >7 %, B) 25 % >7% %,



I'nara 2. ITokasaTenxpHass GyHKIHS

2.180. Haiigure, mpu KaKUX 3HAUEHMSAX aprymMenTta rpadur (QyHKIUN
y= 3<1 pacIoJyioKeH He HMKe rpaduka QyHKIUUN Y = 271,
2.181. Pemure HepaBeHcTBo 16* + 15 + 42* > 9% 4 11 - 3%,

2.182. IIpuBeguTe HEPABEHCTBO K OJHOPOSHOMY U PEIIIUTE €ro:
a)36*—-2-18"-8-9°> 0; 6) 4* — 2 - 5%* + 10* > 0;

B) 32! _5.6 +22°*1 <0.

2.183. Pemure HepaBeHCTBO 2° < 3 — X, UCIIOJb3Ys CBOMicTBA (QDYyHKITUIMA.

2.184. Pemute HEPaBEHCTBO:

x?—24 % -x-6
a) (%) *=6 <6y 6) (1,3) * <L
1 2
- _ l x+§—; _ 1
2.185. Haiinure 061acTh ompeseneHnd QYHKIUH Y = \/ ( 3) Tar

2.186. PemiuTe HepaBeHCTBO:
a) 5° + 25 < 26; 6) 6% + 61 * < 7.
5x
2.187. Pemure HEpaBEHCTBO, UCHOJIb3Ys METO]] 3aMeHbI IePEMEeHHOM:

x x -1
47 -2 —4,5<
2% —-2

a) 1 o> 1 . 6)

Zz—— 1.
2*+1 2-2F

2.188. PemiuTe HepaBeHCTBO:
(36 _ 6" )(3x - 243)
) (12x 712)(20’6 + 29) h

a) (3x - 81)(7x - 7)(2x ~1)<0;

2.189. Pasioxkure JieByI0 4acTh HepaBeHcTBa 3 * 2*¥ — 6% + 3* > 3 Ha MHO-
SKUTEJN W PEIINUTe ero.

2.190%. PemiuTe HepaBeHCTBO:

a) 34+2 > a7, 6) 0,6 >/0,6; B) (%)‘xz“’" <%.

2.191*. PemuTe HEpaBEeHCTBO:

a) (ﬁ—z)x>9—4£; 6) (3+2J§)”<17—12ﬁ;

3

B) (2+J§)x+2<3(2—J§)x; r) (ﬁ—z)x>(\5+2)ﬁ.



IlorkasaTesbHBIE HEPABEHCTBA

_@_

2.192. PemiuTe HepaBeHCTBO 1 OOOCHYHTe pellleHue:

a) 32+3% <27, 6) (g)s <1,2; B) 2 >3;
r)(v/3)*° >%; m () <&; e) (V4)?>0,125.

2.193. Haiimute, mpu KaKUX 3HAUEHUSAX aprymMeHTa rpaduik (QyHKIIHIN
y = 2° 2 pacmoJiosKeH HIKe IpAMoi y = 8.

2.194. Pemiute HepaBeHCTBO:

x_i> . x+3 _ 1 .
a) 7 - L>o0; 6) 5 L<o;

B) 32*7° _1<0; r) 0,1°-7 -1000 > 0.

2.195. na dyaxmnun f(x)=2"""1 - (%)x HalIuTe BCe 3HAUEHUS apryMeH-

Ta, IPU KOTOPBHIX BepHO HepaBeHCTBO f(x) > 0.

2.196. PerinTe HepaBeHCTBO, HCIIOJbB3YsS CBOMCTBO MOHOTOHHOCTU IIOKAasa-
TeJIbHOU (DYHKITUN:

a) 47 % <64; 6) (0,5 "2 <0,25; B) 3" 7* <(V3) 1%
r) (1%)’“2*25 <1; m (0,3)% ~2+2 <0,00; e) (0,1)* ~3* >100.
2.197. PeminTe HepaBeHCTBO:

x+1 2 -5, 2\x+2 4 \1-x%, 4 \x? 5\3x-4
a) 20 >2 6) (77" >(4) s B) (57 <(3) "

2.198. Haiigure o6JiacTh oupeneaeHus QYHKIIUN:

) y=\[5"-Gs  eu=RE" -7
B) y=—3° ry y= 43" 2 _a1.
6

3 _62x+9

2.199. Permute HepaBeHCTBO, BHIIIOJHUB IIPEO0PA30BAHUSA CTEIeHel:

a) é-94x*1>(£)4; 6) 16“>%-82x’3;

B) (15 (2! -4 >0 r) /32:2% >8%*,



I'nara 2. ITokasaTenxpHass GyHKIHS

2.200. PemiuTe HepaBeHCTBO:

x-1

il 1
l x+1 >4 ; < 8.
a)(2> > 4; 6) 2+ <8;
4x-12 3 3
7\ x-2 5, 1-x 3x+1
B) (55) >13; r) 2% <(0,5)3**1.
2.201. Pemrure HepaBeHCTBO:
a) 2° + 2771 > 6; 6) 3% 71+ 9771 <28;
B) (%)*’“+23”>9; r) 3772 —2.3"*1 4 3* <12,
2.202. Pemture HEpaBEHCTBO, UCIOJIb3ys METO] 3aMeHbI IePeMeHHOM:
a) 4* -3-2" —4<0; 0) 9° +2-3" > 3; B) 4 + 22" <80.
2.203. PemruTe HEpaBEHCTBO, UCIIOJb3Yysd METO] 3aMEHBI IepeMeHHOI !
a) 43 —6-23 +8<0; 6) 221 +2 <5-2°°1;
B) 36 + 6" >16; r) 4°-10-2"1' >24.

2.204. Haiigure, npum KaKMX 3HAUYEHUAX apryMmenta rpadux (QyHKIIANI
y = 5* pacnoJiosKkeH He BbIlle rpaduka GyHKIUU y = 7 .

2.205. CocTaBbTe ILJIAH PEIIeHUs U PEINTe HepaBeHCTBO
9% +8-3% >4% +5- 2%,
2.206. Pemute HepaBeHCTBO, WCIIOJb3yA IMIPHEM PEIIeHUA OJHOPOTHBIX
HePaBeHCTB:
a)b5:-25"+3-10"-2 -4 <0 6) 94"+ 8-12* > 36 .
2.207. PemtuTe HepaBeHCTBO 2° 2> —x + 1, MCIOJb3ys CBOMCTBA (PYHKI[MIA.

2.208. Perrnre HEpPaBeHCTBO, MCIIOJIb3Yys CBOMCTBO MOHOTOHHOCTH IIOKAa3a-
TeJILHOU (DYHKIIUN:

x% +11x +49 1
1V 2x-9 S k. ?r2x-3\x >
a) (5) > b 6) (0,4 ) >1.
2
2.209. Haiigure o61acTs onpepenenus QyHrmuu y=11-7% -49% .,
2.210. PemiuTe HEpaBeHCTBO, UCIIOJIL3YA METOJ 3aMeHbI IIepeMeHHO:

a) 2’“+;6>17; 6) 5 + 5! " *< 6; B) 25*1 4 22-%> Q.

X



IToxasaTesbHBIE HEPABEHCTBA

2.211. OmpezesnTe mOCJIE€0BATEILHOCTD JEHICTBUII U PELINTe HEPABEHCTBO
1 . 15
x .
2*+1  16-2"
2.212. Pemmure HepaBeHCTBO (2" - 64)((%)35 - 27) =>0.

2.213. PemuTe HepaBeHCTBO 8 * 3% — 6 + 27 < 8.
2.214%, PeminTe HEpPaBEeHCTBO:

x2 _
a) 241 <8g; 6) 0,753 <. J0,7; B) (%)‘ 14 <L

2.215%, PeminuTe HEpPaBEHCTBO:

a) (\/3+2)x <9+ 4.5;
6) (V2 +1) +1<2(vV2 -1);
0 (2B <(2+ /3] 7.

2.216. Cpenu pucyuHkoB 19, a—a BbIGepuUTe TOT, HA KOTOPOM M300pasKeH
rpadukr Gpyurnun f(x) = ctgx.

a) YA
B - BN n 0 A 3n 5N
/- 5 2 T 2 2 m 2 2n 2\{
-1
0) : yA : 6) : yA :
[ [ [ [
[ [ [ [
[ [ [ [
[ 1 [ [ 1 [
[ [ [ [
1 | /; | s
T I (@ b oy —nl _m (@ hid al X
2 1 2 | 2 1 2 |
A [ [ \ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [




I'nara 2. ITokasaTenxpHass GyHKIHS

C momormibio rpadura Gpyaxnun f(x) = ctgx ompegeaure, BepHO JU, YTO:
) f(3)=0 0 I(-5F)>0  mIO=0 1) f(3E)>7(-31)
2.217. IIpeacTaBbTe YKCJIO:

a) 2 B BUie CTEIIEHU C OCHOBaHUEM 3;

0) 7 B Buze crenenu ¢ ocaoBanuem 10;

B) J3 B Buze cremenu c ocHoBaHHEM T;

r) 2,5 B BUjie CTeIIeHN C OCHOBaHUEM 15.

2.218. IIpeacTaBbTe YUCJIO:

a) 5 B Buje jorapudgma ¢ OCHOBaHUEM 2;

6) —1 B Buge jorapudma ¢ ocaoBanueMm 10;

B) % B BHe Jiorapudma ¢ ocHoBaHueM 16;

r) 4 B Bujse jorapudma ¢ OCHOBAaHUEM J2.

2.219. Kakasa us AAHHBIX IIap 4YKCeJI COCTOUT TOJIBKO M3 MPPAIlNOHAJBbHBIX
quceJi:

a) mu 0,(12); 6) —0,5 1 V/3; B) V3 mm;
r) 0,(12) u /3; m —4 u 0,(12)?
2.220. Haiigure 3HaueHNE BBIPAYKEHII:
a) log,log;625; 0) log 4log, 3/7.

2.221. 3anuinure Bce IeJIble UIMCJIa, IPUHAAIeKalIllie IPOMeKYTKY:
a) [-5; 935 ; 6)[—#79;6)

2.222. BocnoJb3yliTech CBOWCTBAMU CTEIIEHM C PAIlMOHAJLHBLIM IIOKasaTe-
2 1 3

JeM 1 HalAuTe 3HaueHle BbhIPaKeHUsd 49 3 - 712 : 74,

2.223. BocmoabayiiTech (hOPMYJION Pas3OKeHUs KBaJPaTHOTO TpeXuJeHa
3x2 —x-2
4x% -3x-1"

2.224. Tlonb3ysich OCHOBHBLIM JIOTAPU(PMUUECKUM TOKIECTBOM, HAWAUTE
3HAUYEHIE BBIPAMKECHUS:

Ha MHOMKUTEJIUN W COKPATUTE PAIlMOHAJIbHYIO APO0H

a) 101g11; 6) 71+log73; B) (%)10g0,42472;
r) 3210g37; 1) (%)10;;5 64; e) (ﬁ)log7 25

2.225. PacnoaosxuTe B HOpsAAKe yObIBAHUA umciaa sin4, sind, sin2.



ITorkasaTenbHBIE HepaBeHCTBa

2.226. CriopTcMeH BO BpeMsA BeJOTPEHUPOBKU IIEPBYIO MOJIOBUHY IUCTAH-
IUHU IpoIIes co ckopocTbio 30X, a BTOpPYIO IOJIOBUHY JUCTAHINU — CO CKO-
q
pocteio 24*™  Tlo mraHaM TPEHUPOBOK CPeSHAA CKOPOCTH JBUKEHHUS CIOPT-
q

CMeHa BO BpeMs 3TOi TPEHMPOBKU JOJKHA ObLIA COCTABIAThL He MeHee 27 XM,
o q
HocTur Jiu CIIOPTCMEH IIOCTaBJIEHHON mesu?
2.227. PemuTe mokasaTeJlbHOE YypaBHEHUE:

a) 22x—4:64; 6) 5x2—3x:0,28—3x;
B) (577 =38 r) 7% = 8.

2.228. YerBepThlii ujieH TeOMeTPUUECKOM mporpeccuu paseH 2. Haiigure
Ipou3BeieHNe MePBLIX CEMU ee UJIeHOB.

46 - q~2:25

35 B BHUa€E CTEIIeHU " HaﬁHHTe ero
a’

2.229. IlpencraBbTe BHIpaKeHUE
3HaueHue mnpu a = 81.
2.230. Ompegennre, YeTHON MM HEUETHOM SIBJIAETCS (PYHKIIHA:
4
3 . _ x
a) f) =o' —4x;  6) flx)=—F .
x“ -9
IIpuBegure mnpumMep GQYHKINUU, KOTOpas He ABJAETCA HU UETHON, HU
HEUEeTHOM.

2.231. HcnonbsyiiTe (GOpMYJabl CIOKEHUS WM HaWIuUTe 3HAUeHHe BbIpa-
SKEeHUSA:

8n n
tg— +tg—
a) Sinﬂsinﬂ — Cosﬂcosgi; 6) M.
5 5 5 5 n, 857
1-tgEtg80m
77 42

2.232. CpaBHuTe UmucCa:
a) 810 u ¥3; 6) \2¥3 u ¥5; B) —\/25/5 u —:\)’/5\/5.

2.233. PemiuTe ypaBHeHUe:

a) cosbx + cos3x = 0; 0) sin3x +sin7x = J3cos2x.
2.234. Haiigure cyMMy KBagpaToB KopHeil ypaBHeHusa 3x% — x — 7 = 0.
2.235. Bocnosb3yiiTech METOAOM 3aMeHBI MePeMeHHOM U peIliuTe ypaBHe-

-1 _
H1e =~ _ =l -2=0.
x+2 x+2

2.236. Haiigure MuruMyM QyHKRINH f(x) = (x + 1)(x — 2)%.

o 6x—18 .
2.237*. Haligure 00sacTh ompeneseHNA QYHKIUU Y = 39672 1 TIOCTPOIi-

xX—X
Te ee rpaduK.



T'nasa 2. IlokazateapHasa QyHKIUA

Hrorosaa camoolieHKa

ITocne msyueHmA BTOM TJIaBBI A OJIMKEH:

e 3HATH OIIpeJesieHre U CBOWCTBA IIOKA3aTEJIbHOU (PYHKIIUN;

e 3HATH CIIOCOOBLI PeIlleHNs IOKa3aTelbHbIX YPABHEHNII;

® 3HATH CIIOCOOBI PEIlleHUsT MOKAa3aTeJIbHBIX HePaBEHCTB;

® YMETh BBINOJHSATH IMOCTPOEHNE IPa()MKOB IIOKA3aTEeJIbHON (DYHKIIUM IJIs
Pas3IMYHBIX OCHOBAHUI;

¢ YMETh IIPUMEHATHL CBOMCTBA MOKAl3aTeJbHON (PYHKIUU OJId CPaBHEHUA
3HAUEHUI BBIPAKEHUH;

e yMeTh IPUMEHATHh CBOMCTBA MOKAa3aTeJbHON (DYHKIINU IJs PEIIeHUus I10-
KasaTeJbHbIX YPaBHEHUI;

® yMeTh IPUMEHATHh (DYHKIIMOHAJIBbHBIN IMOAXOM IJIA PEIIeHUs MOKa3aTesb-
HBIX YPaBHEHWI;

e yMeTh pelllaTh IIOKas3aTeJbHble YPaBHEHUA Ha OCHOBAHUM CBOMCTB ITOKAa-
3aTeJbHON (PYHKIUU XM OCHOBHOTO JIOTAPU(PMUUECKOTO TOKIECTBA;

e YMeTh IIPUMEHSTL CBOMCTBA MOKAa3aTeJbHOU (PDYHKIIUU IJA PeIleHUud II0-
KasaTeJbHBbIX HePaBEHCTB;

® yMeTh IPUMEHATHh (DYHKIIMOHAJIBHBIN MTOAXOM NJIA PEIIeHUs IMOKa3aTesab-
HBIX HEPaBEHCTB.

1 mpoBepsdA0 cBOM 3HAHUSA

1. Cpegu pucyukos 20, a—z BuIOepuTe TOT, HAa KOTOPOM M300pakeH r'pa-
bux dysarnum y = 0,25%.

a) g‘ 0) g‘
8 8 52
7 7
6 6
5 5
4 4
2 2
X i NG 1
—4—3—2—1(1) 12 3% —2—1(1) 123 45x -4-3—2—11 3 x

Puc. 20



Hrorosas camooIrieHKa

2. TloxasarenpHasa GyHKIUA 3afgaHa Gopmysoit f(x) = 5°. Beibepure Bep-
HOe PaBeHCTBO:

a) £(2) = 10; 6) £(2) = 25;
B) /(2) = log,5; r) £(2)=+/5.

3. OmpenmennTte, Bo3pacTamIeil nin yObIBAIOIel sIBJIAETCS IOKa3aTelbHasd
PYyHKIIUAA:

ay=155 0y=035 »y=(2]5 ny=(.
4. ITocTpoiiTe rpaduK PYHKITHAN:
Ay=25 0 y=(3).

5. Permture ypaBHeHUe:

a) (2)* =857 6) Y9777 =35

B) 5" + 572 =150; r) 100 — 11 - 10 + 10 = 0.
6. Perinre HepaBeHCTBO:
x-0,5 >l, 1\2-«x .
a) 277 > 55 0) (2) 7" <1
B) 3x2+5x+5 >%; r) 9% 4 9¥+1 > 9y

7. Ilocrpoiite rpaduk GyHKIuU y = 32— 9 u onumKTe ee CBOHCTBA.

8. Pemmure ypaBHeHHe 41— 7 12% 4 3%+ 1=-,
6

8/2* ~16)0,01* ~10)

9. Haiigure o6sacTs onpenesieHna QyHKIUU Y =

10. UsBecTHO, uTO rpaduk ¢pyarnum y = a” (a > 0, a # 1) TpoxoguT BHIIIIE
npamoit y = 1 npu x < 0. Halinure cymMmMy meabIx 3HAUEHUHN apryMeHTa U3 00-

2 —
JIACTH OIpejefeHua GYHKIUU y =+ a® "8 -1,

- -1 HomosiHuTENbHBIE MaTepUasibl K yueOHOMY mocoburo «Amarebpa, 11» Mox-
- HO Ha¥iTu Ha caiite http://e-vedy.adu.by, Kypc «Marematura. 11 Kiaacc».

[=]



JIOTAPUOGMUYHECKAA PYHKLUUNA

§ 7. CBoiicTBa Jorapu(pmMosB

3.1. IlpuMeHUTE CBOMCTBA CTEIIEHU U HaWIUTe 3HAUEHUE BbIPAKeHUd:

) 1
a) (@) . 6) (0,81)7%; ) g2 r) 2572.927% 1970 192,
3.2. Briuuciaure:
a) log,16; 6) log, o 5) log, /3; r) lgl.
3.3. Haiinure 3HaueHre BbBIPAYKEHUS:
a) 487, 6) 172, B) 10'5; r) (%)“g"’”.

Hexotopnie cBoiicTBa Jiorapu(PMOB MOYKHO HOJYUYUTH, OCHOBBIBAACH Ha U3-

BECTHBIX HAaM CBOICTBaxX creneHu. Hampumep, uM3 CBOWCTBA CTENEHU
a”-a"=am""", a>0,a#1, caemgyer cBoiicTBO JOorapu(pmMoB: Jorapudm mpo-
u3BeJeHUd II0JOKUTEeJIbHBIX MHOMKUTeJIel paBeH cyMMe Jorapu¢gMoB 35TUX
MHOMKUTeJNEeN, u 00paTHO, cyMMa JorapuMoB IO OTHOMY W TOMY K€ OCHOBA-
HUIO paBHa Jorapudmy Mpou3BedeHHA 110 9TOMY K€ OCHOBAHUIO.

m+n

Ceoiictso 1. log,(bc) = log,b + log,c, a Takke log,b + log,c = log,(bc), raoe
a>0,a#1,b>0,c>0.

Horxasamenvcmeo. Ilycts log, b =m, log,c =n u log,(bc) = k. Ilo oupene-

JIeHMIO JlorapudMa HOoJIydnuM, uTto a™ = b, a" = ¢ u a* = be. Torga a* = be = a™a™
Ilo cBoiicTBy cremeHu a™a” =a™*", T. e. a* = a™*". Torma k = m + n, 3HAUWUT,
log, (bc) =log, b +log,c.

ITpumep 1. Brruucaure:

a) log; (1255 ); 6) log,, 4 + log,, 36.
Pewenue. a) log; (125\/5) = log, (125 . \/3) =
= log;125 + log, /5 = 3+ 4 =3,5;

6) log,,4 +log,,36 = log,,(4-36) =

log,(bc) = log,b + log,c

log,b + log,c = log,(bc)

= log,,144 = 2.



CaoticTBa JorapudmMon

U3 csoiictBa crenenu a™ :a” =a™ ", a > 0, a # 1, caegyer CBOMCTBO JIO-
rapu@mosB: Jorapu@dM 4aCTHOr0 PABEH PA3HOCTH JOrapu(p)MOB IeINMOTO U Je-
JINTENA, X O0PATHO, PA3HOCTH JOrapu(MOB II0 OZHOMY M TOMY e OCHOBAHIIO
paBHA Jorapu¢My 4aCTHOTO IO 5TOMY K€ OCHOBAHUIO.

Cpoiicteo 2. logag =log,b—-log,c, a rakxe log,b—log,c =1log, L

C,
rnea > 0,a1,b>0,c>0.

1T pumep 2. Beruuciure:

a) log 6) 1g17 —1g170.
23 f loga% =log,b-log,c
Pewenue.
b
a) log, 18 35 = 108,16 - log, Y2 -4 —% = 3%; log, b —log,c=log,

6) 1g17 —1g170 =1g 17 1g%=—1.

170

U3 csoiictBa crenenu (a™)" =a™, a > 0, a # 1, caexgyer CBOMCTBO Jiora-
pudMOB: JorapudM CTeleHH PaBeH IPOM3BENEHHMIO IOKa3aTelid CTeleHH M
Jorapu¢gmMa OCHOBAHUSA CTEIIEHU.

CsoiictBo 3. log, b"=nlog,b, a rakxe nlog,6b=1log, b", rme a > 0,
a=1,b>0.

IIpumep 3. Boruncaure:

log,b" = nlog,b
a) log,;169; 6) 14 -log, V3. nlog. b=log b"
Pewenue.

2
a) log,; Y169 =log,; 18" =1log,,18% = 2 -log,, 13 = 2.1=2

6) 14-log, U3 = log,(¥3)"* = log, 3 = log, 9 = 1.

CsoiicTBO 4. logam b= %loga b, a TakKe %logab: logam b, rome a > 0,
az1,b>0,m=0.




I'nara 3. Jlorapudmuueckas pyHKIHS

Ilpumep 4. Beruucaure:
a) log, 2; 6) L-log,. 625 log , b="Llog,b
gg ’ g g% . m

1 _
Pewenue. ;loga b= logam b

a) logg 2= log23 2

6) +logy; 625=log ;625 = log,, 625 = log,; 625 = 2.

(%)

Ilpumep 5. HailinuTe 3HaueHUe BbIPAKEHU:

n_on
a) log,,;128;  6) 3¢S, log,, b" = Zlog,b

Pewenue.

a) log, ;128 = log, 128 = log,,2" = -7 -log,2 = —3,5-1 = -3,5.

4

6) ITockoubky logg, 16 = log,, 2* =log, 2, To 3110 = glgsZ -9

Boepsbie JorapudgmMuuecKkue CBOMCTBa ObLIM OTKPBITHEI B 1650 r. aHrImii-
ckuM MareMaTukoMm YuiabsamoMm Orpenom (1574—1660), cosmarenem sorapud-
MUUYECKON JINHEeNKU.

B mHamu gHUM oA HaxOMKIeHUA JIorapu()MOB UMCEJI MCIOJB3YIOT KaJIbKY-
JIATOPBI, a TaKiKe creluajabHble Tabauibl. Hambosee pacmpocTpaHeHHBIE U3
HuUX — «YeTbIpex3HauHble MaTeMaTuueckue tabaunbi» B. M. Bpaguca. 9tu
TabJUIBl CcOMep:KaT 3HAUEHUA MOeCATHUUYHBIX JIOTAapU(PMOB C TOUYHOCTBHIO [0
0,0001. Hampuwmep, 1g2 ~ 0,3010, 1g3 ~ 0,4771.

Ins BBIYMCIIEHUSA 3HAUEHUIN BBIPAXKEHWH, COAEpKaIluX JiorapudMbI pas-
JIMYHBIX YHCEJ 10 APYTMM OCHOBAHUAM, IPUXOAUTCA IIEPEXOAUTH OT Jora-
pudmMa ¢ TPOM3BOJLHBIM OCHOBaHUEM K Jiorapudmy mo ocHoBaHuio 10. nsa
9TOTO, & TaKiKe AJs pellleHus MHOTUX ypaBHEHWI, HEPAaBEHCTB U IIpeobpaso-
BaHUA BBIPA’KEHUH MCIOJIb3yeTcs (hopMylia mepexomga OT OTHOTO OCHOBAHUS
JorapucdMa K Ipyromy:

logabzllzzcz, rirea>0,a#1,6>0,¢c>0,c=1.

c

Brisenem oty dopmyry. Paccmorpum Beipaskenue log, a'*®«’. Tlo csoiicTsy

log,

Jorapu@dma cremnesu log.a b= log,b-log, a. Ilo ocHOBHOMY JorapudmMuye-
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ckomy ToxgectBy log, a'*®’ =log,b. Buauur, log,b-log,a = log,b. Us aro-
log.b
ro paBeHCTBa BeIpasuM log,b u mosyuum: log, b = 1;)?(1
c
IIpumep 6. Boruncaure:
log; 625
a) lo V2; 6 . log, b
) 108025 P2 ) log; 5 log,b = logca
Pewenue. ¢
1 log, b
s/ _ logs¥2 5 _ 1. I a=10g‘ab
a) log,,; %2 = Togs025 =~z = 0L og,
log; 625 B
0) log.5 log, 625 = 4.

CrnencrBueM u3 (opMyJbl IIepexofa OT OJHOTO OCHOBAHHUSA Jorapupma K

apyromy aBiserca popmyna log, b = log%, a>0,b>0,a=1,0b=1.
b

Ilpumep 7. Hailinute 3HaueHUE BBIPAYKEHUA:

1 log,b =

. . 1
a) log;2-log,9; 0) To2ss8 +logg 2. Ogba
_ 1 . — ——=1o
Pewenue. a) Tak xak log;2 = Tog, 3’ To log,2-log,9 = logba g, b
_ 1 2
= Togy3 *log, 3" = 72 *2-log,3 =2.
6) IlockoabKy m =logy 32, momyumm, UTO log32 gt logg 2 =

log; 32 +1logg 2 = logg(32-2) = logy64 = 2.

@ HpI/IMepBI OCHOBHBIX 3a;1a1ml71 1 UX pelieHusA

1. Bruruumciawure:

a) log;18 +log;0,5; 0) log,120 —log; 24;
B) log, 48/3 ; I) logf25 5.

PeweHue. Bocmoyb3dyeMcsi CBOICTBAME JIOTapPU(PMOB 1 IIOJIYUKIM:
a) log,18 +log,0,5 = log,(18-0,5) = log,9 = 2;
0) log,120 —log;24 = log,(120:24) = log;5=1;
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1
B) log, V¥3 = 10g33\2/§ = log,; 3% = $10g33: é;
> 4 4EV N1 2 1V _ 1
L _ 4 L . ! L
1) logiy; 45 = (log,y; 45 - (1°g535 ) = (5 4roess) = () =

2. Haiigure 3HaYeHUEe BBbIPAKEHII:

a) log;48 —log,4 + log, 3; 0) logﬁ 3-log, 36;

1 5 . L 30 1 150
B) log;3 + &; ¥ 08527 _ %8s .
10g7 15 10g30 5 10g6 5

PeweHue. Bocmoyb3yeMcsi CBOCTBAMU JIOTAPU(PMOB 1 ITOJYULIM:

a) log;48 —log;4 +log; 3= logs(48:4+3)=1og,36=2.

0) logﬁ 3-log;36=1log , 3-log, 62=2- logg3-2-log;6=4-log,3
62
Bocnonbsyemesa ¢opmysiol mepexona OT OZHOTO OCHOBaHUA Jiorapudma K

APYIroMYy M IIOJIYYMM.

1
10g6 3

10g7 5
(0]

B) log,, 3 + Tog, 15

= log,; 3 +log;;5 = log,;;15=1.

1

5 1
r)* ITo ¢opmyne log, b= Togya OJIy4uM, 4T0 log,, 5= Tog, 30 u
log5 30  logs150 logs 30 logs 150
logg5=—1_. Torma > — —S8-3 - 26550 _ D880 -

logs30  logs6
= log, 30 - log, 30 — log, 150 - log, 6 = log2 30 — log; (30 - 5) - log, (30 : 5) =
=log? 30 — (log; 30 + log; 5)(log, 30 — log; 5) =
= log? 30 - (log; 30 + 1)(log; 30 - 1) = log? 30 — (log3 30 - 1) =
=1og230 -1logZ80+1=1.

210g5 2- 10g5 12

3. Hailigure 3HaYeHUe BBIPAMKEHUS — — 2 = |
a P logs 18 + logs 0,5

1
logs =
2logs 2 —logg12 logs4 —logs12 5 -1-logs3
PeweHue. 2°85°" 8572 _ 08527 08572 3 _ 83 _ _1

10g518+10g50,5 10g518+10g50,5 10g59 210g53 2
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4. YmpocTuTe BBIpasKeHUe:
1

a) 0,257, @) glogsb, p) 29623, ) 110061l

PeweHue. BOCHOJIB3YEMCH OCHOBHBIM JIOI‘apI/I(I)MI/I"IeCHI/IM TOMJAECTBOM, a

TaKsKe CBOUCTBAMU JIOTAPU(IMOB U IOJTYUNM:
2

= 0,250 % = 49;

P27

a) 0,25'°%057 = 0,251°g<°’5
6) 910g36 _ 910g32 62 _ 9log936 L 36;

log ;5 3 log,0,5 8 21 log; 32
B) 2 V22 — 9% — 92logy3 _ glogy 3 =0;

1

1 1 1 1
r) 11°0Estt = (1110%11 )5 = (111 )5 167 = Y16,

5. UssectHO, uTo 1g3 = a; 1g2 = b. Bripasure log5 6 uepes a u b.

PeweHue. Bocmosmb3dyemesa (hOpPMYJION ITepexosia OT OJHOT'O OCHOBAHUS JIO-
rapudMa K APYTOMY W IOJYUUM:
_ E _ 1g(2-3)  1g2+1g3 _ b+a

1 - — T = .
og; 6 lgb  1g(10:2) lg10-1g2  1-b

6. BrlpasuTe uepes3 a 3HauUeHUe BBIpaXKeHUs log, 75, ecim M3BECTHO, UTO
log,;5 = a.

PeweHue. TIpeobpasyem BeIpaskeHue log; 75:

log375  log3(25-3)  logs25+logg3  loggh?+1  2logzs+1
10g‘5 75 = = = = = L
10g3 5 10g3 5 10g3 5 10g3 5 10g3 5

Tak kak log;5 =a, 1o log,75= 2aa+1 :

7*. CpaBHuTe 3HaueHus BblpaskeHuii: log,3-log,;2; log,3:log,4 -log,2;

log, 3 log;4-log,5 log,2 u log,3log;4-log,5 log. 6 log,2.

PeweHue. Haligem 3HaueHre KayKIOI'0 BBIPAYKEHUA:

. = 1.
log,3-log;2 = log,3 oz, 3 1;

log,3-log;4-log,2 = log,3-2log,2- %log2 2=1
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log,3-log;4-log,5-log,2 = log,3-2log,2- %log2 5-log,2=1;

log, 3 log;4 +log,5-log, 6 log,2 = log, 3 2log,2- %logz 5-log; 6" log% =
2

il . logy5 _ . -

= log, 6 Tog,6 log, 6 -logs5 = 1.

3HaueHUA BCEeX BHIPAYKEHUI PABHBI.

8*. Beruncamre: (15 + 31+l°g39) -log, /3 - log, 4.
Pewenue. (15+ 8'71°%9) - 1og,/3 - log, 4 =

1

(15+3-8"%°) log, 3 - log, 2* = (15+3-9)* Llog, 3 2log, 2 -

. I
42-log, 3+ - = 42.

9%, HafimuTe 3HaUeHNUE BBIPAKEHUSA

lg(sin1°) - 1g(sin2°) - 1g(sin8°) - ... - lg(sin120°).

PeweHue. Tax Kak B NOpPOM3BENEHMM €CTh MHOXKUTeNIb 1g(sin90°) =
= lgl =0, a ocrajbHBIE MHOKUTEJN ABJISIOTCA JorapudMaMu OT TOJIO-

JHHUTEJbHBIX 4YMCeJI, TO IIPOM3BeJJeHe PaBHO HYJIIO.

10*. Haiigure sHauenue BoipakeHusi 6log, (4 + 2\/§) +12log, (\/§ + 1).

PeweHue. 6log,(4 —2v/3)+12log, (V3 +1) =
= 6log,(1- V3 )2 +12log,(\V3 +1) =
= 12log,|1 — /3] + 12log, (V8 + 1) = 12(log, (V3 —1) + log, (V3 + 1)) =

=12(log, (V3 -1)(V3 +1)) =12log, 2 = 12.

1.Onpe,ueJmTe, PanOHAJIBHBIM HJIXM HMPPAIMOHAJTIBHBIM YHNCJIOM ABJIAETCA 3HAYEHNE BbI-
paKeHud:

logr 4
a) 71°g74; 6) logs J3; B) logﬁx/§+log6 J18; T) (%) ! .

2.Kakue u3 JaHHBIX YUCEJ SBJSIOTCS I[eJIBIMU:
a)log50,2; 6) log;0,0016; B) logs1; r) log50,04?
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_@_

3.4. ITonb3ysch cBOMCTBAME JOTapu()MOB, BEIUUCINTE:

a) logs 3 +1log,12; 0) log,; 3 +log,;5;

B) lg4 + 1g25; r) log,14 + log23—72;

n) log, 2 +log, 3; e) 1g19 -1g190;

x) log64 7- logi %; 3) log,, 84 — log,, 12;

un) logﬁ12—logﬁ4; K) log5\/ﬁ—log5\@.

3.5. Haiimure 3HaueHNEe BBIPAYKEHIA:

a) log;135 —log, 20 + log, 36; 0) 1g250 +1g20 — 1g5;

B) log, 45 — log, 5 + 9'°%3%; r) Jlog,s4 + log,24 - log,; 6;
1) log. log, 81 —log, 28; e) log,(x/5 —1) +log,(\/5 +1).

3.6. HaiinuTe sHaueHUe BBIPAYKEHUA:

a) log,(ab), eciu ussecrro, uro log,b=-9;
6) logb%, ecJIM M3BECTHO, uTo log, a = 5.

3.7. 3nas, uto log, 2 =a, BeIpasuTe uepe3 g 3HAUEHHE BHIPAKEHUA:

a) logg12; 0) log,72; B) logg 3; r) log,s18.
3.8. UsBecTHO, uTO log,a =b. Brlpasure uepes b 3HaUeHUe BBIPAKEHUA:
. . 8.
a) log,(32a); 6) log,(\/2a); B) log,~; r) logZ%.
3.9. Beruucaure:
a) 3610g62+10g67; 6) (\/g)log518_10g53; B) 0,011g6—1g2.
3.10. HatiguTre 3HaUeHNe BLIPAKEHUA:
2, 1 2

a) logg lfi ; 6) log56 10g32; B 2log2 1002 )

logg48 -1 logg12 logs 5 —log; 20

3.11. Haiizure 3Hauenwe BbIpakeHus log,(2a)+ log,(32b), ecau
log,(ab)=0,2.
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3.12. HailiguTe 3HaUeHUE BBIPAYKEHUA, UCIIOJIB3Ys CBOICTBA JIOTapu(MOB:

a) log, (log3 cos% —log, sin%); 6) lgtg31° +1gtg59°;
2
T 2 T\, sa T T,
B) log, tgE +log, (200s §>, r) log, sing + log, cos¢3
T 21\, 3n _ :02 31
) log7(2tg§)—log7(1—tg §)’ e) log,ctg 3 log, sin 3

3.13. BoeruuciuTe, UCIOJIb3YA CBOMCTBO JorapudMa CTEIeHN’:
a) log46—14; 0) log5(5\/5); B) log3(27\/§); r) 1g$0,1;
m) log,(6442);  e) log,,¥289;  x) log, Y¥49; 3) log, 10,2

3.14. Ncnosb3yiiTe CBOMCTBA JIOTAPU(PIMOB U BHEIUUCJIUTE:

a) log;sg2; 6) logg o4 5; B) logy; 5; r) log ;;121;
n) log, . 3; e) logy,, 6; x) log? - T; 3) logj, ;5.

3.15. BribepuTe cBoiicTBa Jorapm@moB, KOTOPbIE MOYKHO MCIIOJIH30BATH
UL PAIMOHAJIBHBLIX BBIUMCJIEHUN, 1 BBIUNCIINTE:

a) logg, 27; 6) log, ¥3; B) log ; ¥8;
9
r) log49ﬁ 49; In) loglg; e) log{67_@‘\‘/m.
3.16. ITosb3ysace CBOI?ICTBE;MI/I JorapudMoB, BEIYUCIIUTE:
a) log2 ,; U2; 6) log”;81; B) logd, %; r) log),s g
3.17. Haiinure 3HaueHNe BHIPAKEHUA:
a) 1g4 + 21gb; 0) log,48 — %log2 9; B) 1g25+ 0,51g16;
r) 3lg5 + 0,51g64; 1) log;18 — 2log,/6; e) 2log,;30 + log, ,6;
%) log ;12 - log,9; 3) log,54 — log,/2; 1) log,; 75 — log, \/15.

3.18. 3nasa, uro log,b =7, HaliiuTe 3HaUEeHUE BHIPAKEHUA:

a) log, 5/ab; 6) log, J%; B) loga2 (ab); T) log% Yab.
3.19. Briuuciaure:

a) 5lomzs2, 6) Qlogssl, B) 321°go,5%; r) 1000'%7
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3.20. HaiiguTe 3HaUEeHNE BHIPAYKEHUA:

1
a) log, ﬁlogég; 6) log,,, log, ¥2; B) log B log,; (56)
3.21. Brruucaure:
a) log, sin%‘; 6) log,, tg%; B) log, COSBTT[; r) lgctg 2‘;’” .
3.22. Brruuciure:
a) log, (log2 36 + log, 5 9); 6) 2log, 6 — %logl 400 + 3log, ¥45.
3 3 3

3logs 2 —2log; 8

3.23. Hailigure 3HaueHNe BLIPAIKEHUA .
logs 2 + logs 4

3.24. UcnoabsyiiTe (hopMyJTy Iepexoja OT OAHOTO OCHOBaHUA Jorapudma K
IPYTOMY U BBIYUCJIUTE:

log,125 logy9 | 1247 | logg 0,01
2) Togs5 %) fog,81° B) g7 T
3.25. Hatigure 3HaueHNe BLIPAKEHUA:
. 10g72 . _ 10g34
a) 4 og, 80 +logg, 55 0) log,, 500 Tog, 25
3.26. Haiigure 3HaueHNe BLIPAYKEHUA:
a) log,5-log; 2; 6) logg;169 - log@ 16;
B) log, (1og 59+ log 2); r) log, 5 - log, 8 + log, 27.
3.27. BriuuciuTe, UCIOJIb3YSA CBOMCTBA JIOTaAPU(PMOB:
1, __ 1 .
a) logg 2+ Togg, 8’ 0) log,21 TR
1 ). . __1 ).
B) (log35+@> 1g3; r) (log935 - 9) log, 9.
3.28. McnosbayiiTe cBoOiicTBa Jorapu(MoOB 1 BEIUUCIUTE:
1 g5 2 1 logy 7
a) 510g25; 6) 61g6; B) 710g57 ; 1_‘) 2310g112 ; 'a) 310g43‘
3.29. HailiguTe 3HaUeHNE BHIPAYKEHUA:
4 4 1 1
a) 310g26 . 210g26; 6) 20210g815 . (0,25)210g815 .

3.30. Hatigure:
a) log, 80, ecau log,5 = a; 6)* log,;135, eciu log,, 45 =b.
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3.31. Haiinure 3HaUeHNe BHIPAKEHUA:

1 . _ 1
a) log, (2 +/3)+ g, .5 6) log, (V13 - 2)+ T
3.32. Hatigure 3HaueHIe BLIPAYKEHU:

a) 6-log,125-log, 2 + 2'¢7 - 5'¢7; 6) 10°%¢1% 1 14]0g, /2 - log, 81.

1

11y 27
logm5 3

.1 27
3.33. Beruuciure: 3 log. 3 + 595"

log

3.34*, HaiiguTe 3HaUeHNe BBIPAMKEHUS ((1 —log; 5) -1g2 + log, 5) - logr2t

3.35%. Brrunciure:

2) log, (V2 ~V3) “log 5 527;  ©) 2om(8 D"y gontsea?,

3.36*%. Haiiqure 3HaueHuWe BbIpaKeHUs log,b, ecau UIBECTHO, UTO
log?, (ab®)=4.

3log2 45— 2-log; 45 -logs 5 —log25

3.37%. Halinure 3HaueHNe BBIPAMKEHISI
A P 3logg 45 +log3 b

* : _ 82 /
3.38%. Breruncaure: 2log, NN + log, (11 +2 30).

_@_

3.39. Ilonb3ysach cBOMCTBAMU JIOTapU(PMOB, BLIUKUCIUTE:

a) log,12,5 + log, 2; 0) logg14 + log, 3—72; B) 1g8 +1g125;

r) log, 2 + log, 3; n) log;4 —log,12; e) log,, 66 —log,,11;

log7 98 —log; 14
7 ’

) 3) log ;72-log ;2;  m) log,/34 —log,V17.

3.40. Hatigure 3HaueHNe BLIPAYKEHU:
a) log, 56 + log,144 —log, 63; 6) log,56 —log, 7 +16"%2%;
8) log, log,16 — log; 20; r) log, (V10 + 1) + log, (v10 - 1).

3.41. Hatigure 3HaUeHNe BLIPAYKEHUA:

a) log,.(bc), ecau usBecTHO, UTO log, b = 7;

06) log. %, ecau U3BecTHO, uTo log, b = 3.
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3.42. 3nas, uto log,5 = b, BrIpasuTe uepes b 3HaUEHUE BHIPAKEHUA:
a) log,45; 6) log,0,6.

3.43. HailiguTe 3HaUeHNE BHIPAYKEHUA:

a) log2 14 . 6)

logZ10 —log2 2
logy7+1°

log; 20

3.44. Hatizure 3HaueHHue BbIpakeHusa log,(2a) + log, (8b), eciu ussecTHO,
uaro log,(ab) = 0,2.

3.45. Briuucaure:

.

a) lgtg46° + lgtg44°; 6) log, ; (2 sin%) +log, ; cos "

3.46. BriuucauTe, UCIOJb3YsI CBOMCTBA JIoTapu(pMOB:

a) log3é; 0) log, (6\/6); B) log, (32\/5);
r) log, (32%); ) log,, Y121; e) log, 41125

3.47. Hatigure 3HaUeHNe BLIPAKEHUA:

a) logg,s 55 0) log .5 2; B) log, = 7; r) log, ;4.

3.48. BriunciauTe, UCIOJIb3YSA CBOMCTBA JIOTAPU(PMOB:

a) log,, 8; 6) log ﬁé; B) log, ¥/2; r) log,, ¥27;
8

) log} 3/5; e) log, ;; 36; x) log,,. = ¥625.

3.49. 3nasa, uro log,b =5, HalifuTe 3HaUYeHNe BHIPAKEHUA loga5 vab.

3.50. Brruuciure:

a) 410864125, 6) 64log0,25‘°dﬁ_ B) 8110g9%. r) 0 1251%’\6%.
3.51. Brruuciure:
a) log cos %, 0) log ctglo—“' B) log sin 8%
82 4’ 81 3’ 0,75 3
3.52. Haiigure 3HaueHNe BLIPAYKEHNA:
a) logy 9 + 2log, 2; 6) log,,s 3 + 3log,,; ¥5;

B) 0,251g256 + 21g5; r) 2log, 56 — 3 log, 7.
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3.53. Buruuciure:
1g27 +1g12
lg2+21g3 *
3.54. Ilonbaysach (popMyJIOi mepexoma OT OLJHOTO OCHOBAHUA Jiorapudma K
IPYTOMY, BBIUHCJIUTE:

a) log; (log, 48 +log, ; 6); 6)

a) log; 64 5) logs5 | B) 1293 . r) logg 0,0001
log;2 ’ logs 25’ g3’ logg10

. logs 3
3.55. Haiinure 3HaueHHe BBIPAMKEHUA 10(;%2 1 log,, 72.
5

3.56. Briuucinre:

a) log, 5 log. 4; 6) log,; 49 -log ; 81; 5) log, 81-log ; 2.
3.57. Brrunucaure:
1 . . __1 ).

a) (10g112+@) 1g11; 5) (1og7 80~ ot 7) log,, 7.
3.58. Brruncaure:

1 1g11 2 1 logg11
a) 710g37; 6) 2 g2 ; B) 31og33 ; I‘) 621og56 ; 'u) 5 logg 5 .
3.59. Hatigure 3HaueHe BHIPAYKEHU:

2 2 1 1 2 2
a) 510g43 . (0,6)10g43 ; 6) (3,5)210g47 . 2210g47; B) 20310g210 . 50310g210.

3.60. Bripasure uepe3 a u b 3HaueHUe BbIpaskeHus log, 20, eciu msBect-
HO, uTO 1g2 = a, 1g3 = b.

3.61. Haiigure 3HaueHUEe BHIPAKEHUA:

a) 5-log, 25 log, 81+ 1517, 6) 5256518 | Jog, \/8 - log, 125.

3.62%. Burancmre: ((9 - log?3)- log,, 2 + log, 8) - 7,

3.63. Haiigure cymmy HOK (15; 20) u HambOJIBIITET0 ITPOCTOTO AEJTUTEIIS
yucaa 465.

3.64. 3maueHne KaKoro 1u3 JaHHBIX BbIPAKEHUN HamOOJIbIlIee, a KAKOro —
HauMeHbIIIee:

1
o) sin®;  6) 425; B) (5)2; ) 35T, ) (-T)%2
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3.65. C momotbio pucyHka 21, Ha KoTopoM m3o0paskeH rpaduik QyHKIUN
y = f(x), samaHHOi Ha MHOKecTBe [—8; 8], Haiigure:
17
4
3

[\
—9-8— —6—W101 2 3456 7809%
-2

-3
-4
-5

Puc. 21

a) MHOKeCTBO 3HAUEHUH (PyHKIIUU;

0) Hyau QyHKIINH;

B) IPOMEKYTKY 3HAKOIIOCTOAHCTBA (DYHKITUU;

T') TPOMEKYTKY MOHOTOHHOCTH (DYHKITUU;

) 41CJIO KOopHell ypaBHeHus f(x) = 2

€) 4mcJyio KopHeli ypaBHeHus f(x) = 2.

3.66. Haiigure 3HaUeHWE BBIPDAYKEHUA:

a) cos(—225°) - ctg (—330°); 0) \/7s1n +tg® 2t 9”

3.67. B oxmmoi1 cucTeMe KOOPAUHAT IIOCTPOMTE I‘pa(l)I/IKI/I byHKRIUNA Yy =
y = 2x — 2. HaizuTe KOOpAMHATHI UX OOIUX TOYEK.

u

EHEN

3.68. Haiinure 3HaueHWe BBIPAMKEHUA, UCIIOJIb3yA CBOMICTBA KOPHA N-i cTe-
IIeHu:

a) 5%2 - ¥/4; 6) -9 -5327;
B) 5310 - (\/—10 ) r) 0,445 -34125.

3.69. BepHo 1, UTO TOUKHU A(Z; \/25), B(-m; 0)n C(%‘; 1) IpUHAIIeKAT
rpadury QyHKIUM y = sinx?

3.70. [Ise crymeHuecKue Opuraanl, paboras BMeCTe, CIPABUINCH C 3aJaHU-
em 3a 7,5 u. Hailiqure, 3a KaKoe BpeMs MOJKET CIPABUTHCS C TAKUM JKe 3a1a-
HUeM OJHa CTyIeHuecKas Opurazma, paboras OTAeJbHO, €CJU OHA MOJKET BBI-
IMOJIHUTDH €ro Ha 8 4 ObIcTpee APYroi Gpuramsbl.
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3.71. Pemure moxkasaTeabHOEe YpPaBHEHUE:

a) 2x+8 — é; 6) 6x74 — _6; B) 4x2+x — 1;
r) 35724837 =90;  g) 2°-5°77=2500; o) 25°+10-5°1-3=0,

3.72. BocmosibayiiTech IIpaBUIaMu IIPeo0pa3oBaHUA IPa(UKOB U 3alUIIUA-
Te opMmyny pyHKIUU, TPadUK KOTOPON MOYKHO IMOJYUYUTH CABUTOM I'paduka
GOYHKIUUA Y = i”/; BIOJIb OCHU:

a) abcirce Ha 7 eIUHUIL BJIEBO;

0) opauHAT Ha 4 eIUHUITLI BHU3;

B) OpAWHAT Ha 9 eIUHUIT BBEPX;

r) abcmucc Ha 1 egUHUILY BIIPABO;

o) abciiicc Ha 2 eQUHUIILI BJIEBO M BIOJIb OCH OPAUHAT Ha 3 eQUHUIILI
BBEpPX;

e) abciycc Ha 5 eJUHUIT BIIPABO U BIOJIb OCH OPAWHAT Ha 6 eqUHUIT BHI3.

% _ g2 208

a% —-a a_0’2
3.74. N306pasuTe rpaduk Kakoi-HUOyas QyHKIUU y = f(x), 3HaAdA, UTO:
a) objacTh ompeneaeHuA PYHKIIUU — TPOMEKYTOK [—4; 3];
0) MHOKECTBO 3HAUEeHUI (PYHKIIMU — IIPOMEKYTOK [—3; 5];
B) GyHKIUA yObIBaeT Ha mpoMme:kyTkKax [—4; —1] u [1; 3], Bo3pacraer Ha
npome:xkyTKe [—1; 1];
r) Hyau pyHKnuu: —2 u 1.

3.73. YupocTure BbIpasKeHUe a

3.75. Haiigure sina; cosa; ctga, ecau tga = —% u 37” <a<2m.

3.76. Periure uppamnuoHaabHOE ypaBHEHNUe:

a) V2x® —x -6 = —x; 6) Vx? —4x+5 =Jx—-1;
B) V2x+4 —T-x =3; r) 2Jx -2 - Yx -2 =15.

3.77. YcTaHOBUTE MOPALOK AefiCTBUI U HAlANUTe 3HAUEHNE BhIPAYKEHUS:
. 1 o1

a) t (2arcs1n(——)); 0 cos(8 arcsm).
) tg 3 ) 7%
3.78. Haitnure Haubosbillee 3HaUeHHe QYHKIUHT y = —x2 + 12x —5.

3.79. Ncnonb3yiiTe OPMYJIbI IBOMHBIX YTJIOB M PEINUTEe YPaBHEHUE:

a) 2sinxcosx = —1; 6) sin®x — cos®x = g
3.80. Kaxum cBoiicTBoM o00JagaeT Trpa@uUK UYeTHON (YHKINN; HEUETHOMN

dyarnuu? Ws3BecTHO, UTO QyHKIUSA Yy = f(Xx) ABIAETCI UYEeTHOHN, a QYHKIIUS
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y = h(x) — HeuerHO#, f(3) =7, h(—2) = 6. Haligure 3HaUeHUWE BbIPAYKEHU
2f(=3) + h(2).

3.81. PertuTe mokasaTesbHOEe HEPaBEHCTBO:
a) 3778 <243; 6) 0,49 <0,4°°1; B) 22**1 5.2+ 2<0.
3.82. Haiigure o6JsiacTh ompeaeeHus (PYHKI[HAN:

a) f(x) = «4/x(x2 - 25); 6) g(x)=Yx - 16x°;

B) h(x)="Yx® —Tx +10 - Sx 1 .
#(xs - 4x)(x2+ 2x — 8)
3.83. Haiinure (B rpagycax) HAUMEHBINTHH MMOJOKUTEIbHBIN KOPEeHb ypaB-
HEeHUs:
_ °)Y — 0O i x o) = —l
a) cos(2x-42°)=0;  ©0) sin(£+57°) = -L.
3.84. UccnenyiiTe dyHKIuUo §y = Xx° — 3x — 3 1 HmocTpoiiTe ee rpadukK.

§ 8. Jlorapu¢pmuueckasa QpyHKIHUA.
CroiicTBa JorapudMuuecKoil (PyHKITUA
@ 3.85. HaiiguTe 06acTh ompeaeeHNA (QPYyHKIIUN:

a) f(x)=+vx? —4x+3; 6) g(x)=vV6x—x*+7.

3.86. HaiizuTe HauMeHbIlee 3HAUeHNe QYHKIUKL § = X2 + 6x + 8.

3.87. Haiizure Haubosbllee 3HaueHne QyHKIMT y = —x> + 16x — 10.

Y OwicTpo pacTyimux (GYHKINN eCTh HEeCKOJbKO OCOOEHHOCTeM, YCJIOMK-

HSAIONNX U3YUeHUe MPOIEeCCOB, KOTOPhIe MU OMUCHIBAIOTCA.

Hampumep, npu yBeJWUYeHUN 3HAUYEHUU apryMeHTa rpaduk QYHKIIUU TaK
OBICTPO «IOJHUMAETCA» BBEPX, UTO Ha M300paKeHUU MOKHO YBUIETH TOJBKO
€T0 He3HAUYUTEJbHYIO YacCTh.

3aKoHbI, KOTOPBbIEe PACCMATPUBAIOTCA B €CTECTBO3HAHUU, IICUXO(MUSUOJO-
TUU U T.J., CTAaHOBATCA 00Jiee yIOOHBIMU /IS MCCJIeIOBAHUA IIPU MEPEX0Olie K
JgorapudpmuyeckumM GyHKIUAM. Tak, JorapudmMuyeckoir (GpyHKIUel 3agaeTcs
3axkoH BebGepa-PexHepa — sSMIMPUUYECKUN IICUXO(PU3UOJIOTUUECKUI 3aK0OH, 3a-
KJIIOUAIOIUICA B TOM, UTO MHTEHCUBHOCTH OIYIIeHUA Uero-jmubo mpAaMo IIpo-
OPIIMOHAJBHA JIOTapu(PMy WMHTEHCUBHOCTU pasApaskuTend: S = klg?};, rue
S — UWHTEHCUBHOCTDL OIIYIMEeHUA UeJOBeKa, P — cuJjia BHENIHETrO pasapake-
HudA, P, — HUKHee IIOPOTOBOE 3HAUEHUE CUJILI PA3ApPaKUTENA, B — KOHCTaH-
Ta, 3aBHUCAIIAA OT CyObeKTa.
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Onpenenenue. Pyaxnua suga y = log,x, roe a > 0, a # 1, Ha3pIBaeTcs
Jorapu(pMUIECKOH.

PaccmoTrpum cBoticTBa JiorapuMuuecKkoir PyHKITNH.

1. O6aacts onpenenenus pynkmuu. Tax Kak aasa amboro a > 0, a # 1 cre-
meHb x = a' > 0, To D(y) = (0; +0).

2. MuoxecTBo 3HaueHu pynrkmuu. Taxk Kak gasa x > OQuwa > 0, a # 1 3Ha-
YeHHE IIOKA3aTe/d CTEIIeHN | OIPeNe/IAeTCa U3 YPABHEHUA o' = X U U3MEHAeT-
cs1 oT —00 70 +00, To E(y) = (—90; +00).

3. Hyau dysxmuu. Ypasuenue log,x = 0 mmMeeT eIWHCTBEHHBIN KOpPEHb
x=1,rak kKak a’ = 1 gna a > 0, a # 1. BHauur, Aua a1060r0 a rpaduK Jora-
pudmMuyeckoit GyHKIHHU mpoxoauT yepeld Touky (1; 0).

4. Ilepeceuenue ¢ ocsi0 opauHaT. I'pahuK JorapudmMmryecKoin GPyHKIIUU He
mepeceKaeT oCch OpPAWHAT, TaK KaK 3HaueHue x = 0 He BXOAUT B 00JI1aCTh OIIpe-
neaeHus PyHKITUH.

5. IIpoMesKyTKH 3HAKOIIOCTOSTHCTBA (DYHKI[MH.

a) Ecau a > 1, To giua x > 1 moay-

uumMm, uro log,x > log,1, 1. e. log,x > 0. y = log,x
Torma maa 0<x<1 wumeem
log,x < 0. a>1 0<a<1
6) Ectm 0<a<1, To gma x> 1 y>0 | xe(l; +o0) xe(0; 1)
nosyyuM, uro log,x <log,1, T. e. y<0 xe(0; 1) x e (1; +0)
log,x <0, a mma 0<x<1 wumeem
log,x > 0.

6. IIpomeskyTkn MoHOTOHHOCTH. IIpu a > 1 jmorapudmuyeckasa QyHKIIUA
Bo3pacTaeT Ha objsiacTu ompenesienus, a mpu 0 < a < 1 — yObIiBaer.

a) HoxaskeMm, uto ecim a > 1 1 x; > x5, {x1; Xy} € (0; +°), 10 log,x; > log,x,.

t 2
ITycts log,x, = t; u log,x, = t,, Torna x;=a' u x,=a?. . .
Ilo cBolicTBy mOKasaTelbHONH QYHKIWU C OCHOBaHMeM a > 1, ecim a' >a’?,
TO t; > ty, T. €. log,x; > log,x,.

0) Hoxasxem, uto eciut 0 < a < 1 m x; > x,, {xy; x5} € (0; +°0), To log,x; < log,x,.
— _ _ah _ b2

IIycrs log,x; = t; u log,x, = ty, Torma X, =a' u xy,=a°.

o o 51 to
ITo croiicTBy mokasarenbHOIl (QyHKIMU ¢ ocHOBaHmeM 0 < a <1, ectu a' >a?, TO
t; < ty, T. €. log,x; < log,x,.
Takum obpasom, JorapudmMuueckas QYHKIUSI ¢ OCHOBaHUEM a > 1 Bo3pacrtaeT Ha obJia-
cTHU ompefesieHus (ABJasieTcs Bospacrarolieii), a ¢ ocuopanueM 0 < a < 1 yObIBaeT Ha 00-

JIacTH ompejeseHus (ABJsgeTcsa yObIBAIOIIEt).
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7. I'padur pysxkmuu. Ha pucynke 22 msobpakeHbl rpauKu jorapudmu-
yecKor pyurmuu gasg a > 1 u 0 <a < 1.

A - A
a) Y4 y=logzx, 0) Y y=log x
a>1 0< <" 1
log b¢----- a
|
' ; ' b,
|
logab -—————= I
Puc. 22
@ IIpuMepsbl OCHOBHBIX 3aJaHUH U UX pPelIeHUs

1. Jlorapupmuueckas Gyukiua sagana ¢opmyinoi f(x) = lgx. Haiigure:
&) f(1); 6) £(100); 5) f(V10};
v £(0,001);  m £(¥1000).
Pewenue. a) f(1)=1gl=0;  6) f(100) =1g100 = 2;
B) f(@) =1gJ10 = L r) £(0,001) = 1g0,001 = —3;

) f(\5/100 )—lg\/100 1g105 - 3.

2. V3 paHHBIX TOYEK BLIOEPHTE TOUKY, HPUHALIEKAIIYI0O rpaduKy (PyHK-

nuu y = log, x

. . . 9). . 1),
DAL T;  6) B(l4; 2) » (V75 1);

. 0) 1.,
DDO:; 0 1) E(hs -2)
PeweHue. a) IlogcraBum B (opmyny y = log;x 3HaueHme aprymeHTa
x = 1 u HalieM cooTBeTCTBYyIOIee 3HAUeHme Qyuknuu y = log;1 = 0.
ITonyuenHoe 3HaueHUe (PYHKIINU He paBHO opamHaTre Touku A(l; 7), 3Ha-
unut, Touka A(l; 7) He IpUHAAJIEKUT rpaduKy QyHKIUM Yy = log,x.
0) IIpu x = 14 monyuum y = log,;14 # 2. Tourka B(14; 2) He IpUHAJIEIKUT
rpadpury pyarmuu y = log,x.
B) IIpu x = /7 mouayunm Y= log7f = % # % Touxra C(ﬁ;
HaaJgexuT rpadury QyHKuuu y = log,x.

1
=
7) He Tpu
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r) 3Hauenme aprymerra x = 0 He IPUHAIIEKUT 00JACTU OIPEJeJIEeHUA
dyurnuu y = log ;x, suauutr, Touka D(0; 0) He mpuHAAIEKUT rpadUKY
byurnuu y = log; x.

o) Ilpu x = ‘%9 nonyuuM y = log, % = —2. IlonyueHHOe 3HAUEeHUE PYHK-

LS
49’
KUT rpaduKy QyHKIuU y = log; x.

IUU PaBHO OpAMHATE TOUKU E( 2), 3HAUUT, 9Ta TOUKA MpUHAaIJe-

Fpadury dynxnmm y = log,x NPUHAMIEHKHUT TOUKA E(%, —2), TaK

kak log, é =-2.

3. Haiigure obyacTh ompeneieHns PyHKITHIN:

a) y =log,(5+4x — x%); 6) y =log, ,(2-x);
B) y = log, (x*—4) —log, (6x — 9); ) y = log,((x* - 4)(6x — 9)).
Pewerue. a) ®yuknua y = log,t — JorapudMuUecKas, oHa OTpejeJe-

manput >0, T e 5+ 4x — x2 > 0.

Pemum aT0 KBaZipaTHOE HEPABEHCTBO: b + 4x — x2 > 0= x? — 4x — 5 < 0.
x =25,

Haiinem xopHU ypaBHeHHsa x> — 4x — 5 = 0: { 1
x =-1.

Pemennem mepaBeHcTBa x° — 4x — 5 < 0 aBiagerca mpoMe:xyTok (—1; 5).

3uauurt, D(y) = (-1; 5).

6) O6yiacThio OIpenesieHUs JaHHOU (DYHKIIUU ABJISETCS MHOYKECTBO 3Ha-

2—-x>0,
YEeHUN IepeMeHHOH, IPU KOTOPLIX BEINOJHAETCA ycjaoBue {x +1>0,

x+1=1.
2-x>0, x <2,

Pemmum a1y cucremy: <x+1>0, < {x>-1, < (=1; 0) U (0; 2).
x+1+#1 x#0

3uauut, D(y) = (-1; 0) U (0; 2).
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B) O6sacThio omnpefeneHns GYHKIUU y = log,(x® — 4) — log,(6x — 9) sB-
JIETCS MHOYKECTBO 3HAUEHUI IIePEMEHHOU, YIOBJIETBOPAIOIINX CHUCTEME
x%-4>0,
6x-9>0.
x?-4>0, {x €(—00; —2) U (2; +00),

HEpPaBEHCTB {

S x e (3;+90).
6x-9>0

3HauuT, 006JIaCTHIO ONpeAeeHUA HaHHON (MYHKIUU SABJIAETCA IIPOMEKY-
TOK (3; +09).

r) O0/1aCcTBIO OIpeeIeHIA JaHHON (DYHKIIMN SBJIAETCS MHOMKECTBO 3HAUe-
HUI IIepeMeHHOI, yIOBJIeTBOPAIOIINX HepaBeHCTBY (x2 — 4)(6x — 9) > 0.
Pemum 5T0 HepaBeHCTBO METOLOM HMHTEPBAJIOB:

(- 4)6x — 9) > 0 = (x — 2)(x + 2)(6x — 9) > 0.
L L
o 1,582

IMonyunm: (x2 — 4)(6x — 9) > 0 mpu x € (-2; 1,5) U (2; +°0). Bmaywur,
D(y) = (-2; 1,5) U (2; +0).

Petrtum aTy cucremy:
x €(3; +0)

OmnpegennTe, Bo3pacTalolllell MW yObIBAIOIIEl ABJIAETCA JorapupMuue-
CcKad PyHKIUA:
a) y = logy x; 0) y = logo s x; B) y = log ; x; r) y = log, x.

7
PeweHue. a) Jlorapudmuueckasa QyHKIUA y = log,x sABIAeTCA Bo3pacTa-

IoIlel, TaKk KaK OCHOBaHMe Jorapru@dma 0oJblie equHULB:: a = 2 > 1.

0) Jlorapudpmuueckasa GyHKIuUA y = log,3x ABIAeTcA yObIBaloOIel, Tak
Kak ocHOBaHme Jiorapudma meHbIle equHuIlsl: ¢ = 0,3 < 1.

B) Jlorapupmuueckas (pyHrmusa y = log Jg X dABJAETCA BO3pacTarloIie,
TaK KaK OCHOBaHMe Jiorapudma 00JbIlle eqUHUII: @ = \/3 >1.

r) Jlorapupmuueckasa GpyHEIuUA y =log, x aABIgeTcA yObIBAIOIIeH, Tak
7
KaK OCHOBaHUe Jiorapu(dMa MeHbIle eIUHUIBL: a = %< 1.

W3 paHHBIX 3HAUEHUI IIepEeMEeHHOM X BLIOEpPUTE TO, IPU KOTOPOM 3HAUe-
Hue QyHKIMU y = log, x MeHbIlIe HYJIA:

a) 39; 6) \/5; B) 1,7; 1) 1; m L.
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PeweHue. a) Tak kak ¢yaknua y = log,x Bospacratomas u 39 > 1, To
log, 39 > log,1, T. e. log,39 > 0.

6) Tax wak @yarmuUa y = log,x BospacramIiias u J5>1, o

log, /5 >1log,1, . e. log,\/5 >0.

B) Tak rax ¢Qyurmua y = log,x Bospacratomasa wu 1,7> 1, To
log,1,7 > log,1, 1. e. log,1,7 > 0.

r) IIpu x = 1 momyuum y = log,1 = 0.

m) Tax kax @QyErmua y = log,x Boaspacrarmoias u % <1, ToO
1 1

log, 15 <log,1, T. e. log, 5 <0.

1
3uauenue QpyHKIMM y = log,x MeHbIe HYJIA IPH X = {5

6. V3 maHHBIX 3HAUEHUII IIepeMeHHOM X BbIOEpHTe TO, MPU KOTOPOM 3HAaUe-
Hre QyHKINUH Yy = log, ;x GoJbIlle HyJIA:

a) 17; 6) 7; B) /3; ) 1; n 2.

PeweHue. a) Tax kak QyHKNUA y = log,sx yObIBaromasa u 17 > 1, To
log 517 < logy 51, T. e. log, 517 < 0.

0) Tak Kak QyHKIUA Yy = log, ;x yorIBatomasa u 7 > 1, ro log, ;7 < log, 51,
T. e. log, ;7 < 0.

B) Tak kak @yHKOuUA Yy =log,;x yObIBaoomasa u J3 > 1, ToO
log, ;3 <log,;1, 1. e. log, 3 <O0.
r) IIpu x = 1 monyuum y = logy ;1 = 0.

o) Tak kax @ysEKDuUa Yy =log,s;x yOblBaoomaa u %<1, TO
log, % >logy,1, ™. e. log,, % >0.

3HaueHne QyHKIuU y = log, sx Oosbllle HyJIA NIPU X = %
7. Ilo rpadury snorapudmuueckoit GyHKnuu y = log, x (puc. 23) oupenesu-
Te OCHOBaHUE a (PYHKIIUU.
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a)

9%,

- N W

1 o1 2 34 56 7 8 910x -1 |01 3456738 910X
-1 -1
-9 -2

Puc. 23

PeweHue. a) Tak xak log,a =1, To mo rpad@uKy HaigeM 3HaUe-
Hue abcCIucChl TOYKH, opaumHara Koropout paBHa 1. Ilpm y=1 x =3
(cm. puc. 23, a), 3HAUUT, a = 3.

0) Tak xak log,a = 1, To mo rpaduKy HaliieM 3HaUeHUe aOCIIMCCHI TOY-
Ku, opamHara Koropoit paua 1. Ilpu y =1 x :% (cMm. puc. 23, 0), 3Ha-
1

quT, a = 2.

ITocTpoiiTe rpadur pyarmuum y = log,(x + 3).

PeweHue. T'padpur pyarmuu y = log,(x + 3) moayuum us rpadpura QyHK-
nun y = log,x cABUTOM €ro Ha 3 e [MHUIIBI BJIEBO BIOJIB OCH abciuce (puc. 24).

YA

y= Iogz(x +3)

yadl

!
|
|
|
|
|
|
|
|
|
| /-2 0
|
|
|
|
|
|
|

Puc. 24

a) Hafigure MHOKecTBO 3HaueHNH QYHKIUN y = logs (x? — 4x + 13).

PeweHue. Ilycrs t = x* — 4x + 13. BbIge UM HOJHBII KBagpaT ABYUJIe-
Ha:t=x> —4x+ 18 =2 —4x +4+9=(x— 20 + 9.

Berpasxenne (x — 2> +9 >9nmpux € R, . e. t > 9.

Tax xak QyHKIuA y = logst Bo3pacTaeT Ha 00JaCTU OIpeJesIeHUs, TO
y € [logs9; +00), unm y € [2; +°). 3uauur, E(y) = [2; +0).
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10*. Hatigure HaubosbIllee 3HAUeHNe GQYHKIUU y = logs(2 + 2x — x7).
PeweHue. PaccMOTpUM KBaApPaTUUHYIO0 QYHKIUO tH(x) = —x° + 2x + 2 1

HaliZleM KOOpAMHATHI BEPIIUHBI Napaboabl x, = —% =1;t, =3.
HaubGosbillee 3HaueHHe KBaJpaTHUHOH GYHKIuE t(x) = —x2 + 2x + 2

pasuoO 3.
Tax rak QyHKIUA y = logs;f BospacTaeT Ha 00JacTU OMpPenesieHUsd, TO
HaubGOJbIIee 3HAUEHNe DYHKINY iy = logs(—x? + 2x + 2) pasHo log; 8 = 1.

11*. Haiinure HamMeHbIee 3HaueHue QyHKIUM y = logy (3 + 2x — x°).
PeweHue. Haiimem KOOpAMHATHI BEPIINHBI Hapa00JIbI
t(x) = —x* + 2x + 3: x, :—_72=1; t, = 4.

Haub6osblllee 3HAUYeHWe KBAaAPATHUYHOH (YyHKmuUM t(x) = —x> + 2x + 3
paBHO 4.

Tak xKak QyHKIua y = log, ;¢ yObIBaeT Ha 06JacTu oIpejeneHnsd, TO HAU-
MeHbIIee 3HaUeHue QyHKIUM y = log ;(—x° + 2x + 3) pasHo log, ;4 = —2.

12*, Onpegesure, BEpHO JI HEPABEHCTBO:

a) 2log, < 3log, 26; 6) 2log, 4 <3log ; 7
2 27

8) 2log,5< 3log, L.
2 23

PeweHue. a) 2log, % <3log; 26 < 2log,5<3log, 26 <
2

< log, 25 <log, 26.

Tax Kak GyHKIUA y = log, X Bospacraioiias, TO HEPaBEHCTBO BEPHOE.

6) 2log,4 < 3log ;. T17 < 2log, 4 <3log,, % < log,42< 3+ (—é)logg 17 &
27

< log;16 <log,17.

ITockoabry GyHKIUS y = logsx Bo3pacTarolias, TO HEPaBEHCTBO BepHOE.
1 1 2 o1 -1

B) 2log, 5 < 310g%2—3 < 2log,5< 310g2_3 33 log, 5°<3 ( 3)log2 23 &

< log, 25 <log, 23.
Tax xkak GyHKIUA Yy = log,x Bo3pacraroIasa, TO HepaBeHCTBO HEBEPHOE.
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13*. BrigcHuUTe, KaKue U3 JaHHBIX HEPABEHCTB BEPHBI:
a) b +1g7 < 7 + 1gb; 6) 5 —1g7 <7 - 1gb;
B) b 1g7 < 7 - 1g5.

PeweHue. a) 5 + 1g7 < T+ 1gh < 1g7 - 1gh < 7 - 5 < lg%<2 o
= lg% <1g100. HepaBeHcTBO BepHOe.

6) b-1gi <7-1gh < Ig7 —-1gh > -2 < lg%>—2 < 1g1,4 > 1g0,01.
HepageHcTBO BepHOe.
B) 5 1g7 < 7-1gh < 1g7 < 1g5", BepHO, Tak Kak 7> = 7+ T° = 49 - 343,

ab =5-5"=125"625.
Bce HepaBeHCTBa BEpHHI.

1. Ha ocHOBaHMHM KaKOTO CBOMCTBA JIOTAPUMMUUECKON (MYHKIIMU MOKHO YTBED)KAATH,
ugro: a) log,7 > log,5; 6) log;10>log; 15?

3 3
2. Cpenu rpadukoB QYHKIUH, N300paKeHHBIX Ha PUCYHKe 25, BbIOepuTe rpaduk Jora-
pudmuueckoit Gyuknuu y = log,x ¢ ocHoBaHueM: a) 6oabium 1; 6) MeHbIIUM 1.

1) v 2) U4 3) y
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I'nara 3. Jlorapudmuueckas pyHKIHS

3.88. 13 mamubIiX GyHKIINNA BRIOEPUTE JIOTapHA(PMUUECKIIe:
a) y = log, x; 0) y = 5% B) y = x * logs 4; r) y = logpsx.

3.89. Vraxkure, KaKad U3 JaHHBIX (QYHKIUI SBJIAETCS BO3pacTalollei, a
Kakasa — yObIBamwiIrei mpu x > 0:

a) y = logy 4x; 6) y = log, x; B) y = loggex; r) y = logy g1 x.
3

3.90. BribepuTe TOUKY, MpUHALIEKAITYIO rpadpuKy GyHruu y = log, x:
A5 0BG »C[Vsill nDO;0 w E(L2).
3.91. IloctpoiiTe rpaduk GyHKIIUU:
a) y = logsx; 0) y = log, x.

2

3.92. HcmoapayiiTe CBOMCTBA JIOTapUPMUUECKON (GYHKIUU ¥ CPaBHUTE
3HAUEHUA BBIPAYKEHUN:

a) log,7 u log,6; 0) log, J3 u log; J2;
8) log, ;11 u log, ;13; r) log, V5 u log, 2,4.
2

2

3.93. UcmonnayiiTe cBoiicTBa JorapuMUUECKON (PYHKIIUU U CPAaBHUTE C
HyJIeM 3HAYEHUE BhIPAYKEHU:

a) log,1,3; 0) logﬁ 0,8; B) logyo17; r) log, 0,7.

3.94. CpaBHUTE a ¢ eqUHUIIEH, €CIIN: ’

a) log,0,8 > log,0,9; 6) log,5,6 > log,5,3.

3.95. Haiinure, mpu KakoM 3HaueHUU a rpaduk GyHKIUU y = log,x mpo-
XOAUT Uepe3 TOUKY:

a) P(2; 1); 0) B(4; —2); B) K(%, —3).

3.96. B onmoii cucTeMe KOOPAHUHAT MOCTPOiTe rpapuKy PyHKI[UI:
a) y = log,x; 0) y = log,(x — 3);

B) y = log,x + 2; r) y = —log,x.



Jlorapupmuueckas pyuxnusa. CBoiicTBa JorapuMudecKkoi QyHKITUNI

3.97. I'paduk pyurmuu y = log,(x — a) umMmeeT BuI, Kak Ha pucyHkKe 26, ecou:

a)a>0,0<b<1;
6)a>0,b>1;
B)a<0,0<b<1;
rNa<o,b>1;

a

YA

y=log,(x—-a)

1)a=0,0<b<1.

BribepuTe mpaBUIbHBIN OTBET.

/0

>

X

Puc. 26

3.98. Ilocrpoiite rpadpur GyHKIUN Yy = logs(x + 2) — 1 u onumute ee

CBOIiCTBA.

3.99. Haiigure obJsacTh ompeneeHusa PYHKIIHAN:

a) y = log,(2x + 1); 0) y = logy5(12 — 3x);
B) y = lg(x? — 4x + 3); r) y = log, (5x — 2x* — 2);
3

n) y = log; %; e) y= 10g5(£ - %)

x) y = log,(x + 3); 8) y = log;_.(x* — 5x).

3.100. Haiinure opAuMHATY TOUKHU IlepecedeHUs rpaduKa QYHKIIUU C OCHIO
OPAUHAT:

a) y = log,(x + 1) — 3; 6) y =lg(x + 5) + 1g2.

3.101. Haiinure Haubo bIllee ¥ HAaUMEHbIIIee 3HAUCHUSA PYHKIIUU:

a) f(x) = log,x ua orpeske [1; 16];
0) f(x) = log, ox Ha oTpeske [5; 125].

3.102. Haiigure uncio KopHeil ypaBHeHHuA log,(2 — x) = x2 + 2x.

3.103%. HaiiguTe MHOKECTBO 3HAUEHUI (DYHKITUN:

a) y = log, (x* + 2x + 9);
6) y = log, (jx — 5|+ 16).
4

3.104%. Bribepure (QyHKIMIO, I'pa-
(K KoTOpOU N30OpaKeH Ha PUCYHKe 27:

a) y = log,x;

0) y = —log,x;

B) y = logy(—x);

r) y = —log,(—x);

my=-2%

-11-10-9-8-7-6-5-4-3 -2

Puc. 27

01 x




T'naga 3. Jlorapudmuueckas GyHKIuI

3.105*%. [lokaxxute, uTo PyHKNUA y = log, 4|x| ABIAETCA YETHOIL.
3.106*. BoigcHUTEe, UYETHOM WJM HEYEeTHOM  ABJsAeTcA  QYHKIIUA

x-1 x+1
y =log, - — —log, —.
3.107%. ITocTpoiiTe rpaduK QYyHKIIUN:
a) y = 2°0%; 6) y = 4°%%; B) y = 3%, r) y = 105,
3.108%. ITocTpoiiTe rpad@uk QYyHKITUN:
a) y = log, |x|; 6) y =|log, x|;
B) y = log,|x - 1|; r) y =|[log, x - 1|.

3.109. Kaxue u3 maHuHbIX (QYHKIUHA SBIAIOTCA BO3PACTAOIUMI, a Ka-
Kue — yOBLIBAIOIIUMU:
a) y = log, x; 0) y = log;x; B) y = log; »x; r) y = loggorx?
7
3.110. Cpenu pucyHkoB 28, a—z BbIOEpUTE TOT, Ha KOTOPOM H300paKkeH
rpadukr dyarnunm y = log,x, roe a > 1.

a) y 0) Y4
1
10| A 3
1—1
1 N
10 1 X
8) Y4 2) Y4

—
KY

-10

J—
KY

Puc. 28 -10



Jlorapupmuueckas pyuxnusa. CBoiicTBa JorapuMudecKkoi QyHKITUNI

3.111. ITocTpoiiTe rpad@uK QYyHKIIUN:

a) y = log,x; 0) y = log, x.
3

3.112, Ilpunaagexur gu rpadury GyHKIuu y = log,x TOUKa:
a) A(32; 2); 6) B(0,125; —3);

B) C(16V2; 4,5); r) D(f; —1,5)?

3.113. T'padur dyurimuu y = log,x nmpoxogur uepes Touky A(25; 4). IIpo-
XOAUT JIX STOT TpapuK yepeld TOUKY:

a) B(0,008; —6); 6) C(125; 6)?

3.114. Vcnonb3yiiTe CBOMCTBA JOTapUPMUUECKONH (PYHKIUMU U CPaBHUTE
3HAUEHUSA BBIPAYKEHUI:

a) log;7,1 u log;7,01; 0) logy 2,3 u log »2,2;
B) log, 0,23 u log, 0,46.
6 6

3.115. CpaBHuTe B3HaueHHa Y, = log, J3; Yy, = log,1,8; y; =log,1,5;
Y4 = 10g,0,09 gorapudpmmueckoir GyHKIUM Yy = log,X W pPaCHOJIOKUTE UX
B IOpALKe YOLIBaHUA.

3.116. Vcmooab3ysa cBOMCTBA JIOTaAPU(PMUUECKON (PYHKIINNM, CPDABHUTE C HY-
JieM 3HaueH’e BBIPAKeHUS:

a) log,8,3; 0) logﬁ 0,45; B) 1g0,5;
r) log,529; x) log;0,9; e) log ;3.
7

3.117. B oxHO# cucTeMe KOOPAUHAT IOCTPOiiTe rpaduKu GyHKITHAA:
a) y = log, x; 0) y =log, (x +1);

3 3
B) y =log, x - 2; r) y = —log, x.

3 3

3.118. Ilocrpoiite rpadur Qyuriuu y = log,(x — 3) — 1 u omnuinure ee
cBoIicTBA.

3.119. Haiigure o6sacTh onpegeaeHna QyHKITUN:

a) y = logg(b — 6x); 6) y = log,5(3x* + 10x + 3);
Tx-1,
5-x’

r) y = log, , o(x* - 1).

B) y = log,



T'naga 3. Jlorapudmuueckas GyHKIuI

3.120. Haiigure opAWMHATY TOUYKH IiepeceueHus rpadura QyHKIIUU
y = logg(x + 6) + 2 ¢ ocbl0 OpAMHAT.

3.121. HaiinuTe HanboJibIIlee 1 HauMeHbIIIee 3HAUeHNUA QYHKIUN § = logsx
Ha oTpeske [1; 81].

3.122*%, Haiizure MHOeCTBO 3HaUeHUH QyHKNuU y = log, (x> — 10x + 41).

3.123*, IlocTpoiite rpadur QyHKIuE y = 3'°%%,

3.124*, TlocTpoiiTe rpadur GYHKIIAN:

.

a) y =log,|x|; ©0)y=

log, x
2

3.125. KakomMy wu3 [JaHHBIX UYHCJIOBBIX IIPOMEKYTKOB IIPUHAMJIEKUT

YHUCJIO —%Z
a) (—80; —78); 0) (—5; —4); B) (—4; —3); r) (—3; —2)?

3.126. Bocmoab3yiiTech CBOMCTBAMU CTEIIEHHN C PAIlMOHAJbHBIM IIOKAa3aTe-
1 1 3 1

= _2 2 1=
JeM ¥ BblumcsauTe: 273 —25 2 +164 — 27 3,
3.127. Haiimure sHaueHUe BBIPAKEHUS:

a) logs;48 —logs4 + log 3;

6) log,log, ¥5;

B) log2, ¥/3;

r) (30 — 554y - log, /5 - log, 4.

3.128. IlpexncraBbTe B BUAe KOPHS BhIpaKeHUeE

3(13/(1%

9
a4

3.129. 3anuinuTte ypaBHeHHE OKPYKHOCTH, Ipa-
dux KoTOpoil m3obOpaskeH Ha pucynxe 29. Kakxoe
ypPaBHEHHUE HMeeT OKPYKHOCTh, CHUMMeETPUUYHAA
JTaHHOI OKPYKHOCTH OTHOCHUTEJbHO:

a) ocu OpaMHAT;

0) ocu abciIiucc;

B) Hauaja KOOPAUHAT;

T) upamoi y = 4;

1) IpAMO# x = 57 Puc. 29




Jlorapupmuueckaa Qyukiusa. CBoiicTBa Jorapu@MuUecKoii GyHKIIUN

6 _13—7x_ 3

3.130. Pemnre ypaBHeHUE —; .
x“-4x+3 1-x x-3

3.131. Haiigure 3sHaueHne BBIPAKEHUA:

in T .ain(—T). in(_3m).
a) sin s1n( 2), 0) cosn+s1n( 5 ),
B) sin37”+2cosn; r) 2sin(-27) + cos(-m);
) sin(—g) - CcosT * cos2T; e) sin(—g) + 8sin(-m) — cos2m.

3.132. PemiuTe moxasarejbHOE YpaBHEHNE:

a) 4% =8"7%; 6) 0,8**7% =1;
3x%+x-1,5
1 W15, x+2 Lrx+l .
B) (ﬁ) =15 r 7 +4-7 539;

o) 4 -5-2"+4=0.
3.133. Pemure HepaBeHcTBO f'(x) < 0, ecnu f(x) = 3x — x* — 4.

3.134. HaiinuTe abciucchl TOUEK IIepeceueHnsda rpapuKkoB QyHKIUIHI:

a) y=+2x*-38x-10 uy = x; 6) y=V8—-38x—-x*> my=-x— 2.

3.135. Ha pucynke 30 msobpakeH rpadur (pyHRmuu y = f(x), 00IacThIO
oIpelesIeHUus KOTOPOM SBJAETCA MHOYKECTBO BCeX [IeHCTBUTEJIbHBIX UMCEJI.

Hatigure uncio KopHell ypaBHEHU:

a) f(x) =x; 5
6) f(x)=-x+1; ;
B) flx) = -2 :
x 1
— _ 2 _ . >
r) f(x)=-x" -2 6 | 1321 (oL 2 34 3 6%
m) f(x)=log, x; ]}i./
e) f(x) = 0,5"; M
-4
x) f(x)=|x+1|-2; -5
3) f(x) = 4.

Puc. 30



T'naga 3. Jlorapudmuueckas GyHKIuI

3.136. Perinte HepaBeHCTBO % 2 x — 3 MeTOoAOM MHTEPBAJIOB.

3.137. Pemute ypaBHeHME tg(% - %) = -J3. Haiigure cymmy HauMeHbIIIe-

0 TOJIO}KUTEJIBHOTO WM HAMOOJIBIIIETO OoTpUIIaATEJILHOI'O ROpHeﬁ AAaHHOTO ypaB-
HeHusd.

3.138. Pemiure cucremy ypaBHEHUI:

2x+y =1, 5 2x% - 3xy + 2y° = 4,
a w

x* —Ty+17=0; 2x% + 3y® = 14.

3.139. Pemure oxHOpoxHOe ypaBHeHue 5sin® x — 6sinxcosx + cos®x = 0.

3.140%, HaiiguTre 3HaueHUE BBIPAYKEHUA

J(log, 3 +1og, 2)* — (log, 3 - log; 2)* .

§ 9. Jlorapudpmuueckue ypaBHEeHUS

3.141. PemiuTe ypaBHeHUe:

a) 9271 = /3; 6) 5°*2=T; B) 15% *=1; r) 13% %=13.
3.142. Haiimure KOpHU ypaBHEHUS COSX = —%.

3.143. Kaxue u3 JaHHBIX YPaBHEHUH He UMEIOT KOPHEeMH:

a) V2 +x = —4; 6) x%+17 = 0; B) 7%= -3; r) cosx =/3?

Muorue s3azaum U3 Pas3sIUYHBIX o0JacTell HAYKMW W HPAKTHUKIN MOLEJIUPY-
IOTCA C IIOMOIIIBIO JIOTAPU(IMUUECKUX YPaBHEHUN.
Hampumep, mpu npoeKTUPOBAaHNY 3AAaHUHA YUNTHIBAETCSA WHAEKC 3BYKOM30-

agnuu cted D = k- lg%’, TIe p, — LaBJIeHWE 3BYKa J0 IPOXOKIEHUS CTEHHI,
p — IaBJieHUWe 3BYKa, IIPOIIEIIIEero CTeHY, £ — KO09(PUIIMEHT 3BYKOIOTJIOIIe-
Hus. [[Jis Toro 4TOOBI HAWTH, BO CKOJBKO pa3 CTeHA CHUKaeT JaBjeHUue 3BY-

Ka, HeOOXOJUMO DEIIUTh YpaBHEHUE lgp—0 =2 9o YPaBHEHUE ABJSAETCA JIO-
rapuMuYeCKuM. P k

Paccmorpum HekoTOpBIE BUABI JOrapu(MMUUYECKUX YPaBHEHUU U CIIOCOOBI
UX peIlleHus.



Jlorapu(mMuuecKkue ypaBHEHU A

1. ¥YpaBuenue Buaa log,f(x) =b, tnea =1,a > 0

Hns pemenusa ypaBHeHus Buzaa log,f(x) = b Bocmosb3yeMcs OIpeAesieHN-
eM jorapudma umcaa U moayuuM, uto f(x) = a’. Takum o6pasoM, ypaBHeHIe
log,f(x) = b paBHOCHIBHO ypaBHeHHIO f(x) = a’.

IIpumep 1. Pemure ypaBHEHUE:
a) ].0 (JC — 1) =2 6) 10 (x2 — 5) =2 IOga f(x) = b,
€3 - g2 - a+#1,a>0
Pewenue. 0
a)logs(x —1)=2x-1=32<x-1=9<x=10. f(x) = a’
Omseem: 10.
2 2 2 2 x =3,
0) log,(x* - 5)=2<x*-5=2°x*-9=0< 3
x =-3.

Omeem: —3; 3.
IIpumep 2. Pemure ypaBHeHUE logs(x — 2) + logsx = 1.

Pewenue. Ilo cBoiicTBy JorapudmoB moayuum: logs((x — 2)x) = 1.
ITo ompeneneHuio JorapmpMa dUHCIa MOJYIHNM ypaBHeHme (x — 2)x = 31,
) {x =3,
min x° — 2x — 3 = 0, KOPHU 3TOT0 ypaBHEHUS re-1
Tak Kax mpu mepexone oT ypaBueuus logs(x — 2) + logz;x = 1 K ypaBHe-
Huio logs;((x — 2)x) = 1 obimacTb ompejesieHus paclIupseTcs, TO HeoOxomuMma
mpoBepKa. A 9TOro MOKHO BBIIIOJHUTH IIOJICTAHOBKY KOPHEH B HCXOIHOE
ypaBHeHUe Jub0 MPOBEPUTH BBIMOJHEHWE YCJIOBUSA CYIIIECTBOBAHUSA Jorapud-

x—-2>0,
MOB:
x>0.

IIposepka. Ilpu x = 3 moamyuum logs(3 — 2) + logs3 =1, log;1 + log;3 =1,
0 + 1 = 1 — BepHOE PaBEHCTBO, 3HAUNT, YNCJIO 3 — KOPEHb JAHHOI'0 YPaBHEHNI.

IIpu x = —1 monyuum BeIpaskeHnue logs(—1 — 2), He mMeroIee cCMbICIA, 3HA-
YUT, YUCJI0 —1 He ABJISeTCA KOPHEM TaHHOTO YPaBHEHU.

Omeem: 3.

2. Ypasuenue Buga log, f(x) = log,g(x), rnea = 1,a > 0

Taxk xak Jorapudmumueckasa GyHxmua y = log,f Bo3pacraeT npu
a > 1 nan yowmiBaer upu 0 < a <1, To m3 paBeHCTBA 3HAUEHUHN (YHKI[UI
log,t; = log,t, cienyeT paBeHCTBO 3HAUEHWUII apryMeHTOB t; = t, IPU YCJO-
Buu, uto t; > 0 m t, > 0. CopaBexnuBo u obOpaTHoe: ecau t; =t, > 0, TO



I'nara 3. Jlorapudmuueckas pyHKIHS

log,t, = log,t,. CiemoBarennpHo, ypaBHeHue log,f(x) = log,g(x), rome a # 1,
f(x) = g(x),
a > 0, paBHOCUJBHO cucrteme 1 g(x) >0,

f(x)>0.
3ameuanue. B cucremMe MOKHO 3aIMcaTh TOJbKO OJHO M3 HEPaBEHCTB, IIO-
CKOJIBKY KasKJoe HepaBeHCTBO BBLITEKAET W3 ypPaBHEHUS CHUCTEMBI U APYTIOTO
HepaBeHCTBA.
ITpumep 3. Pemure ypaBuennme 1g(x? — 2x — 4) = lg x.
Pewenue. Ilepsvbiii cnoco6. IlanHoe ypaBHEeHNE PABHOCUJIBHO CHUCTEME:

2 2 x:47
x°-2x-4=x, x°-3x-4=0,
= Sqlx=-1, ©x=4.
x>0 x>0
x>0

Bmopoii cnoco6. Tak kax npu mepexoje ot ypaBuenus log,f(x) = log,g(x)
K ypaBHeHUIO f(x) = g(x) obsacTh ompeeieHrus COOTBETCTBYIONINX (DYHKITU
pacimpsieTcsi, TO MOI'YT IMOABUTHCSA «IIOCTOPOHHME KOPHU». IlosTomy mjs pe-
meHus ypaBuenus log,f(x) = log,g(x)

MOJKHO PeIuTh ypaBHeHue f(x) = g(x) log,f(x) = log,g(x)

U TpPOBEPUTH, Y/JOBJIETBOPAIT JIHA e

Hali[eHHbIe KOPHU YPaBHEHUIO

log,f(x) = log,g(x). {f(x) = g(x), i {f(x) = g(x),
PemuM BTOPBIM CIOCOGOM ypaBHE- f(x)>0 g(x)>0.

aue lg(x? — 2x — 4) = lgx. Kopaamu Bmopoii ¢noco6

ypaBHeHHA x° — 2x — 4 = X ABJIAIOTCA B

yncaa x; = —1 u x, = 4. f(x) = 8(x)
IIposeprka. IlogcraBuB x = —1 B ITposepra

ypaBHernue lg(x? — 2x — 4) = lgx, mo-
ayuuM BeipaskeHue lg((-1)2 — 2(—1) — 4) = 1g(-1). Tak Kax Jorapudm OTpH-
[IaTeJIbHOT'O YHCJIa He CYIIEeCTBYeT, TO X = —1 He ABJIAETCS KOPHEM TaHHOTO
ypaBHEHUs.
ITogcTraBuM B ypaBHeHHe X = 4, moayuuMm lg(4®> — 2 - 4 — 4) = 1g4 — Bep-
HOe PaBeHCTBO. SHAUUT, YUCIO0 4 ABJIAETCA KOPHEM JAHHOTO YDAaBHEHUA.
Omeem: 4.

3. YpaBHeHUSI, B KOTOPBIX MOKHO BBHINMOJHHUTH 3aMEHY IepPeMeHHOMI

ITpumep 4. Pemute ypaBuenue 2lgx — lg?x = —3.
Pewenue. B ypaBaerun 2lgx — lg?x = —3 MOKHO BBIIIOJIHUTH 3aMeHyY IIe-
PeMeHHOI.



Jlorapudmuueckue ypaBHEHUA

BBezeM HOBYIO IlepeMeHHYIO lgx = ¢, Torja ZaHHOe ypaBHEHMe MOXKHO 3a-
mucats B Bume —t2 + 2t = -3, wiau t2 — 2t — 3 = 0.
t=3,

KOpHI/I IIOJIYYE€HHOI'0O KBaJAPaTHOI'O YypaBHEHUA |:t 1

IlogcTaBuM HalifieHHBIE 3HAUEHUA ¢ B PABEHCTBO lgx = { 1 moayduMm:

[@x=3, {lem, {xzumm
=

lgx =-1 x =107 x=0,1.

Omsem: 1000; 0,1.

1 4 —
5—-4logyx l+logyx

IIpumep 5. PemuTe ypaBHeHUE

Pewenue. BBemem HOBYIO IepeMeHHYIO log,x = ¢, Torma ganHOe ypaBHEHUe

1 4 _
MOKHO 3AIUCATD B BUAE + o7 = 3.
Pemtum sTo ypaBHeHUe:
1 4 1+t+4(5-4t)-3(5-4t)(1+1t) _
574t+1+t_3 < (B-4t)1+1) =0

126218t +6 - 262 -3t +1
(5-4t)(1+t) (5-4t)(1+t)

212 ~3t+1=0, t=1,

< 1

BG-4t) A1 +t)=0 t=§.

IloxmcraBuM HalifieHHbIe 3HAUEHUA ¢ B PABEHCTBO log,x = ¢ U mOJIydYuM:

log2x=1, x=2,
1 <&
x =+/2.

2

log, x =
Omeem: 2; J2.

4%, YpaBHeHUS, IPU PELIEHNN KOTOPHIX IMPUMEHSIIOTCS
cBoiicTBa (hyHKIUN

Ilpumep 6. Pemure ypaBHEeHUE logl x=x-4.
3

Pewenue. Pyrrnua y = log, x — norapudmuyeckas c OCHOBaHHEM a = .,
3

3HAUNUT, OHa yObIBAaeT Ha Bceil obOsacTu ompenenenus D = (0; +00).

Wl



T'naga 3. Jlorapudpmuueckas GyHKIuI

dyarnua y=x —4 — JuHeWHad,
k=1>0, smauur, sTa (QYHKIUA BO3-
pacraer Ha R. Ilostomy, eciu ypaBHe-

Hue log, x = x —4 wMeeT KOpeHb, TO OH
3

equHCTBeHHBIN (puc. 31).

OueBHUAHO, UTO YMCJO 3 YAOBJIETBOPSI-
eT JaHHOMY YpPaBHEHUIO.

—

bR

K

1

34 56 78 010%

CiemoBaTebHO, X = 3 — €IUHCTBEH- 7’

HBIII KOPEHb JAHHOI'O YPABHEHU. Puc. 31
Omesem: 3.

@ IIpuMepsl OCHOBHBIX 3aJaHUIN M UX PEUICHUST

1. Pemure ypaBHEHUE:
a) log;(2x — 3) = 4;
B) log ;(x* + bx — 16) = -3;

6) log,(x* — 1) = 3;
D) lg(e — 9) + lg@x — 1) = 2.

PeweHue. a) logs(2x — 8) = 4; 2x — 3 =5 2x - 3 = 625; 2x = 628;

x = 314.
Omeem: 314.

6) log, (x> - 1)=3; x> - 1=2%x*-1=8,x*=9, x, =-3, x, = 3.

Omsem: —-3; 3.

B) log,s(x” + 5x — 16) = -3; x* + bx — 16 = (0,5)%; x* + bx — 16 = 8;

b x = -8,
x°+ bx — 24 =04

Omeem: —8; 3.

x=3.

r) lg(x — 9) + 1g(2x — 1) = 2; lg((x — 9)(2x — 1)) = 2;

(x - 9)(2x — 1) = 100,

>0 2x* —=19x+9-100 = 0,
1’ x>9;
x>§;

x =13,

2— — =
2x° -19x-91 =0, |:x=—3,5, x - 13.
x>9;

x> 9;
Omsem: 13.



Jlorapu(mMuuecKkue ypaBHEeHUA

2. Pemure ypaBHeEHUE:
a) logsx = logs(6 — x?);
6) log,(x? — 3,5x + 5) = log,(1,5x + 1);
2
B) log, 707 log, (x —4).

a2
Pewenue. a) logsx = log,(6 — x%); 1~ 0%
x>0
'yx-6=0, ||TT%
X +x-0=0, e 2, =9
x> 0;
x>0

Omeem: 2.

6) log,(x* — 3,5x + 5) = logy(1,5x + 1); x* — 8,5x + 5 = 1,6x + 1;

x=1,

x2—5x+4:0;{
x=4.

ITposeprca. TIpu x = 1 monyumm log, (1> —8,5-1+5) = log,(1,5-1+1);
log,(2,5) = log,(2,5) — BepHOe paBeHCTBO, B3HAYHUT, X = 1 ABIAETCA
KODHEM JaHHOTO ypPaBHEHU.

IIpu x = 4 momyuum log, (4> — 3,54 +5) = log, (1,54 + 1);

log,(7) = log,(7) — BepHOe paBeHCTBO, 3HAUUT, X = 4 ABIAETCA KOP-

HEM JaHHOI'0 YPaBHEHU.

Omsem: 1; 4.
2 x—4, 2—(x—4X1—x)=

2 1-x T 0,
B) log4m =log,(x-4) < = -x =

x—4>0 x>4

Rt 1-x x=3, & xed.

x2—5x+6:0’ |:x:23
=

Omeem: HET KOPHEN.



I'nara 3. Jlorapudmuueckas pyHKIHS

3.

Pemure ypaBHenwme:

a) 10g§x—10g5x—2 = 0;

6) log;x —log,.5=1,5;

B) logi(27x) + 2log, x = 7.

PeweHue. a) BBejem HOBYIO IlepeMeHHYIO log, x = ¢, mOJIyYuM KBaJpart-
=25

t=-1.

ITomcraBum ¢ = log;Xx B COBOKYIIHOCTH ypaBHEHMIL:

log, x = 2, x =5, x =25,
= =
10g5 x =-1 X = 5_1

Hoe ypaBHeHue t> — ¢t — 2 = 0. Ero KopHHI [

X =—.
5

Omeem: 0,2; 25.

0) Ilo dopmysie mepexosa OT OJHOTO OCHOBAHUA Jiorapudma K APyTroMy

IIOJIyYUM, YTO logx5=10g%. Torga ucxomHoe ypaBHEHUE IIPUMET BT
5
log, x — rl_ 1,5.
logs x
g5 . t=2,
Ilycres logsx =t, Torma t— zE 1,5; t*-1,5¢-1=0; ! 1
=353
log, x = 2, x =25,
__1, -1
log, x = 3 | X T
Omeem: %; 25.

B) log2(27x) + 2log, x = —7; (log;27 +log, x)* + 2log, x = —T;
(3 +logy x)* + 2log, x = —T.

ITycts logzx = ¢, Torma ypaBHeHme mpumeT Buzh (3 + t)? + 2t = -T;

t? + 8t + 16 = 0; t = —4, sHaunT, logsx = —4; x = é.
.1

Omeem: 81



Jlorapu(mMuuecKkue ypaBHEeHUA

. |[logsx + 2log,y =3,
4. Pemmre cucreMy ypaBHEHUH
2log, x —log,y = 6.

PeweHue. YMHOXUM 00€ UaCTU BTOPOT'O YPaBHEHUS CUCTEMBI Ha 2 U II0-

log, x + 2log, y = 3, 5log, x =15,
JIYUUM:
4log, x — 2log,y =12; |2log;x —log,y = 6;
log, x = 3, log;x =3, [x=27,
2-3-log;y=6; |log,y=0; |y=1.
Omeem: (27; 1).
5. PemuTte ypaBHeHUe:
a) log,(83x -2) =2; 0)* log,sinx = —1;
B)* lgx? = 2lgx; ¥ lgx® = 2lg(—x).
3x -2 =x?%,
-2>
Pewenue. a) log, (8x —2)=2 < & 0, &
x>0,
x#1
x*-8x+2=0, x=1,
x> g, X = 2,
= 3 = g S x=2
x>0, x> 3
x#1 x#1
Omeem: 2.
6)* log,sinx = -1 < sinx = 27" < sinx = % o x = (1) % +nk, ke Z.

Omeem: (-1)" -%+ nk, ke Z.

1 2:1 2’ 2: 2’

B)* lgx? = 2lgx <
) lg & {x>0

Omsem: (0; +0).



I'nara 3. Jlorapudmuueckas pyHKIHS

& x € (995 0).

lgx® = lgx?, x? = %%
¥ lgx? = 2lg(-x) < =3
=18 plea {—x>0 x<0

Omeem: (—°; 0).

6*. Pemnre ypaBrenue log, x =13 - x.

PeweHue. ®Dyurmusa y = logsx Bospacraer mpu x > 0, a GyHKIUA

y=+13—-x yOwBaer mpu x < 13. 3HAUUT, MCXOJHOE ypaBHEHNE Ha
npomesxyTKe (0; 13] mmeer He 6osiee OHOTO KOPHA.

IIpu x = 9 ypaBHenue obpaliiaeTcsa B BEPHOE UNCJIOBOE DPABEHCTBO, T. €.
9 — eIWHCTBEHHBIA KOPEHb JAaHHOTO YpaBHEHUH.

Omeem: 9.

(lgx +1gy)lgx = 2,

7%. Pemiure cucTeMy ypaBHEHUI
lgx =1gy + 3.

Pewenue. Ilycts lgx =a, lgy=0>b, Torma cucremMa OpPUMET BUJ

{(a +b)a =2, {(a +b)a =2, {(2(1 -3)a =2,

a=b+3; b=a-3; b=a-3;
_{a = 2, _{lgx n 2’
a=2, b=-1 lgy = -1
2a® -3a-2=0, [a——l 1, 3HAUUT 1 1,
b=a-3; 2’ 4=y , lgx="5
b=a-3; 1 7
i b=-3, ] lgy=-5;
_x:100,
yIO,].;
-1
x—\/ﬁ,
y=¥
| 100010 °

Omseem: (100; 0,1); (\/%0; M).



Jlorapu(mMuuecKkue ypaBHEeHUA

1. CywmecTByer v 3HAUEHUE X, IPU KOTOPOM:

a) logyx =5; 0) logyx = —5;
B) logy(—x) = 5; r) logy(—x) = —logy(x)?

2. Eciu ypaBHenue f(x) = h(x) umeeT nBa KOpHs, To ypaBHeHuUe lg f(x) = 1g h(x):

a) UMeeT IBa KOPHS; 0) MOJKeT MMeTb TOJbKO OJUH KOPEHb;
B) He UMeeT KODHeIl; T') MOKET UMeTH OOJIbIIIe IBYX KOPHEI.

3.144. Pemure jgorapu(@MHUUYeCcKOe ypaBHEHIE, HCIOJIb3ys OIIpeaeseHIe
Jorapugma:

a) log,x = 2; 6) log, x = -3; B) logﬁ x =4

r) log ; x = 33 n) log,(2 - 3x) = 3; e) log,(x - 3) = 0;

x) log, (3-x)+1=0; 3) logg, (x+4) —1=0; n) log,, (T-x)- 2=0.
2

3.145. HaiimuTe Bce KOPHU ypaBHEHUS:

a) log, (x* +8x) = -2; 6) log,;(x® + 4x — 20) = 0;
3

B) log,(x*—2x +8)—4 = 0; r) log,(x® +2x +49) -8 = 0.

3.146. Haiigure abciiycchl TOUEK IepeceueHus rpapura QyHKIIUN:
a) y =log x+1 u mpamoii y = 1;
= g — =1;
3 2x -1
6) y =log,|6x -1 u mpamoii y = 3.

3.147. Pemmure ypaBHeHUe, UCIOJIb3YA CBOMCTBO MOHOTOHHOCTH JIOTapu®-
MUYECKON (QPYHKI[UU:

a) log,(3x —4) =log,(x +1); 0) log, (4x + 3) = log, (2x - 1);
B) log,(1 - x) = log, (x* + 8x — 9); r) logZ(x2 +6) = 10g65(5x).
3.148. IlepeiifuTe K PaBHOCUJILHON CHCTEME M PEIINTe YPaBHEHNE:

a) lg(x* —10x +17) —lg(x + 3) = 0; 6) log,(x*-3x)—log,(x —1) = 0.
3.149. HaiinuTe Bce 3HaueHUs IepPeMEHHOUN, MPU KOTOPBIX PaBHLI 3HaUe-

Hua Berpaskenuit log, (x° + x* —3x - 3) u log, (x® +1).



I'nara 3. Jlorapudmuueckas pyHKIHS

3.150. Ucmonn3yiiTe cBOIiCTBA JOTAPU()MOB U PEINTEe yYpaBHEHUe:

a) log,(x +4)+log,(x—3) = 3; 6) log,(x —5)+log,(x —2) = 2;
B) log,;(x +1)+log,(x+7) = 3; r) 2-log,x =log,(3x —4);
1) log,(x+4)=2-log,(x - 2); e) 3-log;(2x —1) = log,(18x — 27).

3.151. Pemmure ypaBHeHUe:

a) 1+log,(x +4) = log, (x* + 9x + 20);

6) 1+ log,(x* +4x —5) = log,(x + 5).

3.152. Perminure ypaBHeHNE, MCIOJIb3YsI METOJ 3aMeHbI IIePEeMeHHOM:
a) lg?x +1gx -2 =0; 6) logZx —2log, x = 3;

B) log? x +log,, x = 2; r) logix —log ; x -3 =0.

3.153. Haiimure Bce KOpHU ypaBHEHUS:

a) log, x® + 8log,/x = —21;

6) logg x + logﬁ x =14;

B) log,(x —1)° - log, 5 (x —1) = 8.

3.154. Pemiure jsorapudmMuueckoe ypaBHeHNE:

a) log,(x + 5) = 2log, (x + 3); 6) 2log, ;(x —2) = log 5 (x + 54);
B) logﬁ(x —-3) =log,(x - 1); T) logﬁ (x —2) =log;(2x - 1);
1) log,(x —3) = log,(x —1); e) log,; (16 — 5x) = log, (2x - 5).

3.155. Mcmoab3yiiTe cBoiicTBA JOorapu(MOB U METOJ 3aMeHbLI IepeMeHHONI
U peIllnTe ypaBHEHIUE:

a) 1g2x + 41g(10x) -1 = 0; 6) log? x + %log4(16x) —4=0;
B) logi;(x ~5) +log, 4_ =2 ) log?(5 - x) + 2log, 2 = 2;
5

n) 2log;(x - 2) - log, % = log, (2x — 4) + 2.
2
3.156. Permiure jorapudmMuueckoe ypaBHEHNE:

2
a) log24x + log, % =8; 6) 1g?(100x) + 1g®(10x) — 14 = lg%.



Jlorapu(mMuuecKkue ypaBHEeHUA

3.157. IIpumenuTe GopMyJy mepexosa OT OAHOTO OCHOBAHUSA Jiorapudma K
IPYTroMy W PEIINTe ypaBHEHUE:

a) log,x-12log, 2 =1,

6) log, x + 6log, 4 =5;

B) 4log,;x +1g10 = 3log, 16.

3.158. Permtute norapudmMuueckoe ypaBHeHNTe:
a) log,, ,(x*-8x+1)=1;

6) log,, s(5x”+11x+38) =2

B) log, (x*+x)=log, . (4-2x).

3.159. Permute ypaBHeHue:

a) log;(2x + 3) - 2log;(3x +1) = log, 7;

7

— 1
0) log%(Zx —6)+0,5log ;(x —4) = log; —
3.160. Pemute ypaBHeHUe, UCIOIb3Ys CBOWCTBA (DYHKITUN:

a) log,x =11 - x; 0) loglx= x—1; B) 10g4x=%.
3

3.161. Pemiure ypaBHeHUE:
a) log,(9-2")=3-x; 6) x +log,(2* - 6) = log, (2°*% - 16).
3.162. PemnTe cucrteMy ypaBHEHU:
) {log6(3x -y) =2, 6) {logo,z (4x —2y) = -
log,5(6x +y) =1; log, (x +2y) = 2
{logg(x +y)=4 log, x -3y =13,

x—y = 85; 3log, x +y = -1.
3.163. Pemiute cucteMy ypaBHEHUIH:

{log3 x +log,y =3,

log, x+log,y=1, 5)
y-2x="7; x—-y=-6;
x—y =90, ) 2x + 3y =16,
r
lgx +1gy = 3; log, x +log,y = 3.



I'nara 3. Jlorapudmuueckas pyHKIHS

3.164. Pemmure cucreMy ypaBHEHUII:

lgx +lgy = 5, log, x +log,y = 3,
lgx —lgy = 3; 0) log%x+log3y:3;

olog, x + 3log,y = -11, log; x + log, y* =13,

2
®) 1\ 4log, x + log, y — ~13; ™) log, x* +log, y = 1.
5 2

3.165. Pemiure cucremMy ypaBHEHUI:

{logg(x2 +y°) =2, 5 {4log2x +log,(y+1) =6,

y—22x = 0; log, x-log,(y +1) = 2;
x 1
3-2° —log,y = 2, 25" -5 = —,
B g2Y . J5
2" -log,y=1; log,(2y — x) = 2.

3.166%. Pemure ypasuenue logg x + logs x + logs x = —1.

3.167%, Pemure ypaBHeHUE, MCIOJb3ys OIpeaejeHre Jorapudma:

g logzx 213 - 318%
a)x 2 =09 6) x 2 =.10; B) 25 x2°8* = x*,
3.168%. Permiure ypaBHeHUE:
a) lg°(-x) +1gx® -8 =0; 6) 4log’(—x)+ 2log, x* = —1.

3.169%. Pemure ypaBHEHUE longﬁ(x -1) = log2+ﬁ(2x -3).
x+5
x+3°

3.171%, Hatizure cymMMy KOpHel (KOpeHb, €CJi OH eIUHCTBEHHBIN) ypaBHe-
aus log,(4-3°7'-1)=2x 1.

3.172%, Haiinure mpousBe/ieHe KOPHEN (KOPEeHb, €CJIM OH €IUHCTBEHHBIN)
+ X877 = 14,

3.173*. Haiigute cyMMy KOpHeiil (KOpeHb, eCcJii OH eJUHCTBEHHBIN) ypaBHe-
aua log, ; (logg x — 3log, x + 4) =-1.

3.170%. Haitaure cymMmMy KopHeli ypaBHeHu:A 1 —log, (x + 1)% = %log 73

1 2
ypaBHeHHUA T 7"

3.174%*, Haiizure CyMMy X, + Yo, TAE (Xo; Yo) — PeEIIeHUe CUCTEMBI ypaBHe-
log,(x —y) = 5 —log,(x +y),
HUHI lgx-lg4
lgy —1g3 B



Jlorapu(mMuuecKkue ypaBHEeHUA

3.175%, HaiiguTe umciao KOpHell ypaBHEHUA
log,, ., (5+8x —4x*)+log, , (1+4x+4x")=4.

3.176%. Pemure ypaBHenue (x + 1)log§ x+4xlog;x—-16 = 0.

_@_

3.177. PemtuTe jorapu)MuuecKkoe ypaBHeHUeE:

a) log, x = -5; 6) log,(7x+8) = 3;
2
B) log,(x®+ 3x) = 2; r) log, lx‘f; - 1.
3.178. HaiimuTe Bce KOPHU ypaBHEHUS:
a) lg(5x — 9) = 1g(3x + 1); 6) log, (3x +1) = log, (x — 3);
B) lg(x®+2x —7) = lg(x - 1); r) log:(xz —4x-7) =210g7 (5 - 3x);
m) lg(x® +12x+28)-1g(x+4) = 0; e) log, (x° +x° —4x+2) = log, (x* -1).

3.179. BocmoabayiiTech CBOMCTBAMHU JIOTapU()MOB U PEIUTEe ypaBHEHUe:
a) log;(x —2) +log,(x +6) = 2;

0) log,(x —3)+1log,(x -2)=1;

B) 2 —log, x =log,(x — 3).

3.180. Pemture ypaBHeHUE ¢ ITOMOIIBIO METOa 3aMeHbl ITIePeMeHHO:

a) loggx—logzx—2 = 0; 0) loggx—Slogzx = 4;

B) 4 —1g®x = 3lgx; r) log; x —log - x = 3.

3.181. Haijigure abcimccy TOUYKM IlepecedueHusa rpaduxa  QYHKIIUA
y= log9x+logﬁx u npamoit y = 10.

3.182. PemuTe ypaBHEHUE:

a) log,(2x + 5) = 2logg(x +1);
0) log ; (x —3) = log,(x —1);
B) log,(2x — 3) = log,(x —1).



I'nara 3. Jlorapudmuueckas pyHKIHS

3.183. BocmoabayiiTech cBoOMcTBaMHU JOTapu()MOB U PEINTe YpaBHEHUE:

a) log? x — 2log,(3x) -1 = 0; 6) logj(x —1) - 2log, -~ = 7.
3

3.184. Pemure ypaBHeHue log;x —2log,3+1=0, ucnoassys ¢opmyiy

mepexo/ia OT OJJHOT'0 OCHOBAHWA Jiorapudma K Apyromy.
3.185. Pemtute ypaBHeHUe, UCIOJIb3Ys OIpeAesieHue Jorapudma:
a) log,, (x*-2x-38)=1; 6) log, (x*-5x+6)=1.
3.186. Permure ypasmennme log, (2x —5) + 0,5log ; (x — 3) = log, ﬁ
3
3.187. Pewmnre rpaguuecku ypasHenue log, x = x — 5.

4
3.188. Pemiure ypaBHeHUE:

a) log, (3" —8) =2 - x; 6) x +log, (3" —7) = log, (3" - 9).
3.189. Pemiure cucremMy ypaBHEHMI:

log,(2x —y) = 2, 6 log,(x +y) =6, logsx —2y = 3,
B
log,,(Tx+y)=1; x—y=60; 2loggx +y = 1.

3.190. Pemure cucremy ypaBHEHUI:

log;x +log,y =1, 5) log, x +log,y =5,
y—3x=28; x — 3y = —-20.

3.191. Pemure cucrteMy ypaBHEHUIA:

3log, x —log;y = -13, log, x + log,y® =1,

2
a 0
) 2log, x + 3log, y = —5; ) 10g2x3+logly=11.
P 6

log, (x* +y*) =2,

3.192. Pemure cucreMy ypaBHEHU
x— \/gy =0.

3.193%. Permiure ypaBHeHUE:

loggx -3

a) x = %; 6) x>7'8* =10 000.



Jlorapu(mMuuecKkue ypaBHEeHUA

3.194*, Pemure ypasuernue logi(—x) + 3log, x* = -9.
3.195%, Pemure ypaBHeHUIE logﬁfz(x +2) = log2+ﬁ(2x + 3).

3.196%*. Pemute ypaBuenue 4°%2'% = lgx —1g®x +1.

21+10g2(x—y) — 4,

3.197%, Pemure cucteMmy ypaBHEHUN
log,(x —y) +1log,(x +y) = 2+ log, 3.

3.198%. Pemure ypaBuenue logs x + (x —1)log, x = 6 — 2x.

3.199. Haiigure, ecau 3TO0 BOBMOXKHO, f(—1) mia pyHKIIUN:

a) f(x) = —x* - 3x; 6) f(x) = 415 - x; B) f(x) =57
r) f(x) =log, x; m f(x)=¥x-T; e) f(x) = cosmx.
3.200. BribepuTe BepHOE PaBEHCTBO:

i _1\_ =,
a) arccos(—g)— 3 0) arccos( 2) 3

1\ _ 2n, _1)_ _2n
B) arccos(—E) =3 T) arccos( 2) 3
3.201. Beruucaure:
a) 3204; 6) 125% : 25%; B) 49%% . 7;

J2

r) 427 - 43; m (7)) e) 817 - 3717,
3.202. IlpexacraBbTe BBIpaXKeHUE (x24_4 + 2ix)3 x2+43x+4 B BUIe HECOo-

KpaTuMoii Apoou.

3.203. BocmonpayiiTech (popMyaaMu CIOKEHUS U HAWUTE 3HAUEHWE BbIpa-

sin17°cos13° + sin13°cos17°

ORI €0s20°c0s25° — sin20°sin25° "

3.204. Pacmonoxxkure unciaa log,9; log;0,1; log,5 B mopsimke Bo3pacTaHUsd.

3.205. IIpumenuTe GOpPMYJIbI COKPAIIIEHHOTO YMHOMKEHUA U YIPOCTUTE BBI-

pasKeHme (aJ§ + 3)2 - (aﬁ + 3)(aﬁ - 3).



I'nara 3. Jlorapudmuueckas pyHKIHS

3.206. C momorpio pucyHkKa 32, Ha y y = g(x)
KOTOpOM mu300pasKeHbl rpaduKu (QyHK- 5
nuit y = f(x) u y = g(x), Haiigure cymmy 3
IeJIbIX peleHuit HepaBeHcTBa f(x) < g(x) 9
Ha mpoMe:KyTKe [—7; 6]. }
3.207. Pemure ypaBHeHHe: 6 543954 012 34 5 6x
a) 4° 5" =5:20%7%; -2
y=1(x) L
6) 2-3*1 —5-3°"1 = 117; 3
B) 4°-10-2*"1-24 = 0. Puc. 32

3.208. Ns6aBbTeCh OT UPPAIIMOHAIHLHOCTA B 3HAMeHAaTeJie Apo6u:

5 . 3. 6 .
2) g5 % g5 ®) g5 D g5

n

3.209. Haiinute 3HaueHUe BBIpaKeHUs log,sin-_- 3 + log, cosg +1.

x2+3x+2>0,
3.210. Pemure COBOKYIIHOCTh HEPABEHCTB | <0

x+1

3.211. HatiguTre o6JiacTb oIpeneeHnss PYHKITHAM:

a) y = log,(x —1); 6) y = lg(4 - x*); B) y = log,(9x — x%).

3.212. 3anumnTe ypaBHeHNe KacaTeabHOM K rpadury GyHkmun y = 8x° — 1
B TOUKe IlepeceueHus: 3Toro rpad)uKa ¢ ochbio abCIiucc.

3.213. Haiigure sHaueHue Beipaxenus 12(/x) + x5 , eciu x; u X, — KODHU
ypaBueHus 12x%+7x -5 =0.

3.214. Pemiure moxasaTejgbHOE HEePaBEHCTBO:

3x-1

3|2x+5 3_ ¥2ox i
2) (;) <3 6) 0,6 > 2.

3.215. BocmosbsyiiTech METOAOM 3aMeHBI IepPeMeHHOW UM peIluTe ypaBHe-
mue \5x -3 +2¢5x -3 -8 =0.

sin(o + 37) + cos(8n—-a) 1

3.216. ToxkaKuTe TOMKIECTBO .
. 3r - cosa
sm(a+?) cos(5+a)—1




Jlorapudmuueckre HepaBeHCTBA

3.217. PemtuTe cucTeMy HEpaBEHCTB:

5x > x2, 6) (2+x)*>09,
25x2 > 16; (2x +1)* < 25.

3.218. B reomerpuueckoii mporpeccuu (b,) Haiigure b, + b,, ecnu q = 0,25,
b3 = 2.

3.219. IIpumenuTre (QopmMyJy PasHOCTA CHHYCOB U PeEIIuTe ypaBHEHIE
sin3x — sinx + cos2x = 0.
3.220. Pemute HepaBEeHCTBO METOJJOM MHTEPBAJIOB:

(x+3)2—6x—10<0_ 6) x2(x—1)(x+2)< .

, (x+4)3(x-17) > 0.
(x - 5)?

2) (x-3) ’ (2x +8)(x +2)°

3.221. B nmapasnenu 11-x xaaccoB mHe 6osiee 100 uenoBex. PoBHO nBe Tpe-
TH 13 HUX IJIAHUPYIOT MPOXOAUTH [EeHTPAJTN30BAHHOEe TeCTUPOBAHNE II0 MaTe-
MaTtuke. 8% yuamuxcs mapajjaean — YYaCTHUKU IPEIMETHBIX OJUMIIMAL.
Haiigure, CKOJIBKO UeJIOBEK He IJIAHUPYIOT IPOXOAUThH IIeHTPAIN30BaHHOE Te-
CTUPOBaHIE II0 MaTeMaTHUKe.

3.222%, Haiigure 3HaueHue BuIpakenus 6 °tg (arctg2 — arcctg4).

§ 10. JlorapudMuueckue HepaBeHCTBA

3.223. PemtuTe HepaBeHCTBO:

2
a) 2x?— 3x +1<0; 6)%@; B) 2514 4%_3>0.

3.224. Haiinure 00JiacTh oupeneaeHus QYHKIIUN:
a) y=x*-1; 0) y=+V1-2%; B) y=vx* -4 +J5—-x.

3.225. CpaBHUTe 3HAUEHUS BBIPAKEHUN:

a) log,7 u log;\/47;  6) log,; 2 u log, V3; 5) log,s 2" u log /3.
4 4

IIpu pemenum; jorapupMUUECKUX HEePaBEHCTB UCIIOJIb3YEeTCs CBOMCTBO MO-
HOTOHHOCTH JIOTaPUPMUUECKON PYHKIIMU U YIUTHIBAETCA 00JIaCTh OIpese-
JeHUA Jorapu(pMuIecKod (pyHKIIUU.

PaccmoTpum HEKOTOpPBIE BUABI JIOTAPU(PMUUECKUX HEPABEHCTB.



I'nara 3. Jlorapudmuueckas pyHKIHS

1. HepasencrBa Buna log, f(x) > log, g(x)
u log, f(x)<log,g(x), tme a#1,a >0

a) Taxk kax jgorapudpmuueckas GyHKnud y = log,t upu a > 1 Bospacraer
Ha of0JlacTu ompejeneHud, To HepaBeHCTBO log, f(x) > log, g(x) paBHOCMIBHO

f(x) > g(x),
crucTeMe a HepaBeHCTBO log, f(x) <log, g(x) paBHOCHJIBHO cHUCTe-
g(x)>0,
. f(x) <g(x),
f(x)>0.

6) Tak kak sorapudpmuueckas Gpyarnusa y = log,t mpu 0 < a < 1 yb6srBaeT
Ha obJlacTu omIpefmeseHNs, TO HepaBeHCTBO log, f(x)>log, g(x) paBHOCHMIBHO

f(x) <g(x),
cucreMe a HepaseHcTBO log, f(x)<log, g(x) paBHOCHIBHO cu-
f(x)>0,
f(x) > g(x),
creMe
g(x)>0.

IIpumep 1. Pemunure HepaBeHCTBO log, f(x) >log, g(x) mpu a > 1

log,(4x —5) > log, (x — 6). 0
Pewenue. Tax xax a=17>1, f(x)> g(x),
To dyaknua y = log;f Bo3pacra- g(x)>0

er mpu t > 0, 3HauuT, HEpPaBEHCTBO
log,(4x — 5) >log,(x —6) paBHOCHJIBHO

4x -5>x -6, {3x>—1,
=N

cucremMme
{x ~6>0 x>6

x>—l,
& 3" x> 6 < xe (6;+00).
x>6

Omeem: (6; +°).

ITpumep 2. Pemnre HepaBeHCTBO log, (x* —4x)< log, (10 — x).

Pewenue. Taxk Kaxk a=2>1,

To @Qymkmua  y = log,t Bospacra- | 108.f(x)<log,g(x) mpua > 1

er mpu t > 0, 3HAUUT, HEPABEHCTBO 0
log, (x* — 4x) <log,(10 — x) paBHOCHUJIB- {f(x) <g(x),
HO cHCTeMe f(x)>0




Jlorapudmuueckre HepaBeHCTBA

x®—4x<10 - x, x*-8x-10<0,
= =
x*—4x>0 x(x—-4)>0

{x € (-2; 5),
= < x e (-2; 0) U (45 5).

x €(—00; 0) U (4; +00)

Omsem: (-2; 0) U (4; 5).

IIpumep 3. Pemute HepaBeHCTBO

log, , (8 —4x) >log,, (1 - x). log, f(x)>1log, g(x) mpu 0 < a < 1
Pewenue. Tax rax a =0,2<1, 0

To (GyHKIuUa y = logy,t yObIBa- f(x) < g(x),

et upu ¢t > 0, 3HAUUT, HEPABEHCTBO f(x)>0

log,,(8 —4x)>log,,(1-x) pasHO-

CHUJIBHO CHUCTeMe

8 -4x<1-x, -3x<-17, x>2l,
& & 3 o xe @.
8-4x>0 —4x> -8 <2

Omesem: &.

IIpumep 4. Pemute HepaBeHCTBO
log, f(x)<log, g(x) mpu 0 <a <1

log, ;(x*-1,5)<1. 0
Pewenue. IlpencraBumM  ywmc- f(x) > g(x),
ago 1 B Buze Jorapudma uUHCJIaA: g(x)>0

1 =log,50,5. Torma nanHOEe Hepa-
BEHCTBO MOJXKHO 3allicaTh B BHUJE

log, 5 (x* —1,5) <log, ; 0,5.

Tak kak a = 0,5 < 1, To dynknusa y = log, ;¢ yoriBaer npu t > 0, 3HaUuUT,

HepaBeHCTBO log, (x* -1,5)< log, ;0,5 paBHOCHIBHO cucTEME

{x2 “15>05, o, e (o0 —/2) U (V/2; +oo).

0,5>0

Omeem.: (—OO; —\/E)U(\/E; +00).



I'nara 3. Jlorapudmuueckas pyHKIHS

2. HepaBeHCTBA, B KOTOPBIX MOSKHO BBITIOJHUTH 3aMeHY MepeMeHHO

JlorapugmMuuecKkrue HepaBeHCTBA, KOTOPhIe MOYKHO IIPUBECTH, HAIIPUMED, K
Buny af?(x)+bf(x)+c¢>0, rue a, b, c — HEKOTOPbIE AeHCTBUTEIbHbIE YNCIA,
a # 0, f(x) — morapudpmuueckasa PyHKIUA, MOKHO peIlIaTh METOIOM 3aMeHBI
nmepeMeHHOM.

ITpumep 5. Pemute HepasencTso 3logs x — 4log, x +1<0.

Bsenem HOBYyIO mepeMeHHYIO ¢ = logs;x, Torza JaHHOE HEPaBEHCTBO MOKHO
sammcars B Buge 3t2 —4¢+1<0.
Pemum moJsiyueHHOe KBaJpaTHOe HepaBeHCTBO. HynaAMM KBaJpaTUYHON
1

dyaxnun y = 3t® — 4t + 1 aBaAOTCA UMCIa 3 H 1.

Pemenne nepaBeHcTBa 3t° —4t +1<0 — 5TO MHOXeCTBO 3HAUEHUH apry-
MeHTa % <t<1.
<t<1 wu noayuum

1<
3
log, x é,
<1.

log, x

ITogcraBum ¢ = log;x B [OBOIIHOE HEPABEHCTBO

<log, x <1. Oro HepaBeHCTBO PABHOCUJIBHO CHCTEME

W

PeInuM a1y CUCTEMY HePaBEeHCTB:
1 1
10 x> = 3
85X~ 3> _ Jlog;x>log;33,

>1 x >3
log;x<1 log; x <log; 3 x<3
Omeem: [é/g, 3].

ITpumep 6. Pemture HepaBeHCTBO 1gx +1< lgffl'

Pewenue. BoimonHUM 3aMeHy IepeMeHHOMH ¢ = 1gx, Torza JaHHOe HepaBeH-

CTBO MOJKHO 3amucarhb B Buze ¢+ 1< 81

Permtum aTo I[pO6HO'paI_H/IOHaJII>HO€‘ HEepaBeHCTBO METOAOM HMHTEPBAJIOB:

t+1< By pr1- Bocoy WS oo ; 12903 g
-1’ t-1 t-1 t-1 t—1
OrMmeruM Ha ocu HyJaIu PYHKIUU t = 3, t = -3 u
yamm Gy T\ T
3HAUeHIe apryMeHTa, IPH KOTOPOM 3HAUEHU S (PYHK- >
=13 X5

U1 He cymiecTByoT t =1 (Hyab 3HaMeHaTeJsd).
ITocTpoum cxemy rpaduka GyHKIuM (puc. 33). Puc. 33



Jlorapudmuueckre HepaBeHCTBA

B cooTBeTcTBUU cO 3HAKOM HepaBeHCTBa mosryuuM: t € (—o0; —3) U (1; 3).
O0benuHeHNEe 3TUX HTPOMEKYTKOB MOYKHO 3aIMCAaTh B BUE COBOKYIIHOCTH

t<-3,
L <t<3.
ITopcTaBuM B MOJIYUEHHYIO COBOKYIIHOCTh HEpaBeHCTB ¢ = lgx:
lgx < -3, lgx <1g1073, 0<x<1073,
L <lgx<3 [1;;10 <lgx <lg10? “l10<x<10°

< x € (0; 0,001) U (10; 1000).
Omeem: (0; 0,001) U (10; 1000).

3*. HepaBeHCTBa, IPU pelIeHUN KOTOPHIX MPUMEHIIOTCA
cBoiicTBa JorapudgmMudeckoin GyHKIIU
IIpumep 7. Pemute HepaBeHCTBO log,(x —4)>5 — x.

Pewenue. @dyurnusa y = log,(x — 4) — norapudmMuyeckass ¢ OCHOBaHUEM
a =2 >1, cnemoBaresbHO, oHa Boadpacrtaer Ha D(y). PyHKIUA y =5 — x —
JUHEeWHad, Buga y = kx +b. Tark Kak

k=-1, To 9Ta (pyHKIUI yOBIBAaeT Ha % |
R. VYpaBuenue log,(x -4)=5-x wume- 4 :
€T eNWHCTBEHHBI KOpPEeHb, PAaBHBIA 5 3 :
(puc. 34). 9 :

IIpu x =5 3Hauenme QYHKIUU 1 '

= — > l o)
y =log,(x 42 PaBHO HYJIIO, IIPU X > 5 ol T 5 5 B ETIIE:
3HAUEHUA dTON (PYHKIIMU OOJbIIEe HYJII, -1 :

a mpu 4 < x < 5 3HaueHUA ITON (PyHK- —2 :
UM MeHbIle HYJsd, TaK KaK (QPYyHKIIUA -3 :
y =log,(x —4) Bospacraer Ha o00JacTu
Puc. 34

oIpe/ieJIeHU.

IIpu x = 5 sHaueHue QPyHKIUU Y = 5 — X paBHO HYJIIO, IPU X > 5 3HAUe-
HUA 3TON (DYHKIMU MeHbIlle HyJsd, a npu 4 < x < 5 3HaUeHUsA 3TON (PyHKIIUU
OosbIlle HYJIdA, TaK Kak QYyHKIUA y = 5 — x yObiBaeTr Ha R.

3nauur, npu x > 5 3HaueHusa OQyurnuu y = log,(x —4) Oonbine 3HaA-
yeHU QyHKIuu y =5 — x. CiemoBaTesbHO, peIleHNEM HepaBeHCTBA
log,(x —4) > 5 — x aBIsgeTcA MHOKECTBO 3HAUeHWI IepeMeHHOH x > 5, miu
x € (5; +90),

Omeem: (5; +0).



T'naga 3. Jlorapudmuueckas GyHKIuI

@ IIpuMepsI OCHOBHBIX 3aJaHMHM M MX PElIeHUS

1. Pemiure HepaBeHCTBO:
a)lgx < -1; 0) log, (5x —3)<log, (2x +1);
7

7
B) log, (x? - 4) <log, (2x% +1); r)log4%f>(L
x<0,1,
PeweHue. a) 1gx < -1 < 1gx <1g0,1 < 50 < x € (0; 0,1).
x
Omeem: (0; 0,1).
{5x—3>2x+1, {3x>4,
&

0) 1 5x-3)<1 2x+1) & &
) log, (bx=3) Slog, Bx +1) <150 150 2x+1>0
x>1L,
=N 3 @xe[lé;+oo).
x>-0,5

Omesem: [1%; +00).

B) log, (x* — 4) < log. (2x° + 1) < AR PR
° i x2-4>0
2}_
A= =5, & x (=003 —2) U (2; +0).
x €(—00; —2)U(2; +00)

Omeem: (—o0; —2) U (2; +00).

3—x

T) log4%>0©log4%>log4l<:>%>1<:> 20 < x e (0; 3].

Omseem: (0; 3].

2. Pemnure HEepaBeHCTBO, BLIMMOJHUB 3aMEHY IIePEeMEeHOM:
a) logf,,5 x —3log,;x -4<0; 6) log?x +log, x — 6> 0.

PeweHue. a) BrimosHUM 3aMeHy IlepeMeHHOIi: ¢ = log, ;x, Torza maHHOe
HepaBeHCTBO MOKHO 3amucaTh B Buje t° — 8t — 4 < 0.

Permrum IIOJIYyYeHHOE€ KBaJgpaTHOE HepaBEHCTBO.




Jlorapudmuueckre HepaBeHCTBA

3%

Hynsamu kBagpatuuHoit GyHKun y = t° — 8t — 4 aBasaorcs uuciaa 4 u —1.
Pemenne HepaBeHcTBa t° — 3t — 4 < 0 — 5TO MHOMKECTBO 3HAUYEHUI ap-
rymenTa t € (-1; 4), nau -1 < ¢t < 4,

IToncraBum ¢ = logysx B ABoiiHOe HepaBeHCTBO —1 < ¢t < 4 u molxy4YuMm
log, ;x> -1,

-1 < logysx < 4. 9TO HePaBEHCTBO PAaBHOCUJIBHO CHCTEME
log, , x <4.

Pemtum aTy crucreMmy HepaBEHCTB:

log, ;x> -1, log, ; x > log, ; 2, x<2, ( e
T A
log,,x<4 log, ; x <log, 5 % 16 )

(1.
Omeem: (ﬁ’ 2).

6) ITycts log, x = t, Tormat® + t — 6 > 0;(t + )t — 2) > 0; {

[log3x>2, {log3x>log39, [x>9, ] ;
0; — |U[|9; 400
<-3; < 1. <1, xe(,zJ ’
log;x<-3; |logsx <log,-; <x< o
. .1 A
Omeem: (O, ﬁ] U [9, +oo),

Pemmure mepaBeHCTBO:

a) 2log, x —log,(x + 6) > 0; 6) log, ;log; ﬁ >0;

5) log, % > 1 1) log, (x - 8)° + log, (2 - x) >log, 2.
9 3 3

PeweHue.

a) 2log, x —log,(x +6) >0 < 2log,x > log,(x + 6) <

1 251 6 AR 3 6>0
<:>{ 08, X 0g, (x + )’<:> {x T o x e (3;+%).

0 x+6>0, & Lo
* x>0 *

Omeem: (3; +00).



I'nara 3. Jlorapudmuueckas pyHKIHS

0) /laHHOE HEPaBEHCTBO PABHOCUJILHO CHCTEME HEePaBEHCTB:

X < X < x—3x+3< 3-2x
1Og?’ac—l L x—-1 3, x-1 0, x-1 <0,
log,—~—>0; r >1; x-x+l o0, 1 5o

Sx-1 x-1 x—1 ’ x—1 7
x €(—o0; 1)U[1,5; +00),
( . ) x € [1,5; +00).
x €(1; +00);
Omeem: [1,5; +00).
B) log9‘4x 5>; %10g34x 5>%<:>log3‘49C 551 o
(x>
£22 x> 2,
o553, x>-1
o log. 2275 5 10g.8 & 553 o T o ’<:>
BsTr—g] = 083 FEhs £<2 x<2,
11
4x—5>3 x>7
L 2—-x
x> 2,
< 11 <2<:>xe[17 )U(Z +00).

Omeem: [H; 2) U (2; +oo).
7
r) JlaHHOe HepaBeHCTBO PABHOCUIHHO HEPABEHCTBY

log, |x — 8| +1og, (2 - x) >log, 27.
3 3

3

log, (|« - 8/(2 - x)) > log, 27, |I¥~8l@-0)<27
Torma 3 3 x #8,
el x<2.

(8—x)(2-x)<27
Ilpu x < 2 umeem \x—8\=8—x, Torga <X # 8,
x<2;



Jlorapudmuueckre HepaBeHCTBA

4%,

5.*

16 -8x —2x + x> <27, [x* -10x-11<0, (x e[-1;11],
x#8, x#8, x #8,
x <2 x < 2; x<2.

TakuMm obpasom, x € [-1; 2).

Omsem: [-1; 2).
2x+5
=\ >
Pemture HepaBeHCTBO logws( T 1)>
PeweHue.
2x+5 2x+5
2T V>0 2XFO ) S [
10gx+3(4(x_1)) O’ 10gx+3(4x_4) 10gx+31’

0<x+3<1, [(-8<x<-2,

0< 2x+5 <1, X e(—OO; 1)U[4,5; +OO)7

4x -4 I ;_27 ’
i % & (~00; ~2,5) U (I; +o00), | ¥ €3 ~25)
x+3>1, x €(1; 4,5];
2x+5 x> =2
X
ix 4 U x e(1; 4,5];

x €(=8; -2,5)U(1; 4,5].

Omsem: (-3; -2,5) U (1; 4,5].
Pemmure HepaBeHcTBO log, s x > x — 6.

PeweHue. ®ynxnusa y = log, 5 x — jora-
pudpmuueckas ¢ ocuopaaumem a = 0,5 < 1,
cjeoBaTelbHO, OHa yObIBaeT Ha D(y).
dynrnua y=x -6 — JumHEHHAA C
Koapumuentom k£ =1>0, 3HaAUWUT,
rlaHHad QYHKIUsA Bo3pacTaeT Ha R.
YpaBHeHue log, s x = x — 6 uMeeT eguH-
CTBEHHBIN KOpeHb, paBHLIN 4 (puc. 35).

3nauenua GyHKIUU y = log,; x He MeHb-
e 3HaUeHUN QYHKIUU Y = x — 6 mpu
0 < x < 4. Takum o6pa3oM, HEPaBEHCTBO
log, s x> x — 6 BeimonHAercanpu x € (0;4].

Omeem: (0; 4]. Puc. 35




I'nara 3. Jlorapudmuueckas pyHKIHS

6 1. HepasencrBo log,(x —2)<log,(2x + 4) PaBHOCHJBHO CHUCTEME:

a x—-2<2x+4, 6) x-2>2x+4, B) x—-2<2x +4,
2x +4>0; 2x +4>0; x—-2>0.

BribepuTe npaBUIBHBIN OTBET.
2. Hepagenctso log 4 (x — 2) <log 4(2x + 4) PaBHOCUIBHO CHUCTEME:

a x—-2<2x+4, 6 x—-2>2x+4, B) x—-2<2x+4,
2x+4>0; 2x+4>0; x—-4>0.

BribepuTe nmpaBUIbHBIN OTBET.

3.226. Pemtute sorapudmMuuecKkoe HePaBeHCTBO:

a) log, x> 2; 0) log,;x < -1; B) log, x <—-4;
r) log, x > -2; o) lgx <-2; e) log, x>0.
3 3

3.227. Pemute HEpaBEHCTBO, VUUTHIBAA 00JaCTh OIpeNeeHUs U CBOMCTBO
MOHOTOHHOCTH JIOrapu(MUUecKoi (QYHKI[UN:

a) log,(2x —4) > log, (14 — x); 0) log;(9 —2x) < log;(x + 3);
B) log, (1 -2x) > log, (x - 5); r) logys(x —5) = log, 3(2x +1).
7 7

3.228. PelriuTe HepaBeHCTBO, IIPEACTABUB UICJO B IIPABOH €ro 4acTu B
BHUJe Jorapudma dYmcJa mo 3aJaHHOMY OCHOBAHUIO:

a) log,(3-5x) > -1; 6) log,(8 —3x) <1;
B) log,,(15-2x) > -2; r) log,;(15-5x) < -1.
3.229. PemiuTe HepaBeHCTBO, MCIIOJL3Ys CBOMCTBA JIOTAPU(PMOB:
a) 3logg(3x +8) < 2; 0) 4log,(4x +3) > 3.
3.230. Pemure HEpaBEHCTBO:
a) log, (x*-3x) > -1; 6) log,(x*+3x) < 2;

4
B) log, (x®+ 2x +12) < 3; r) log, (x*+2x - 8) > —4;

2
m) log, (x*+5x +7) > 0; e) log,(x*—6x+9) <O0.



Jlorapudmuueckre HepaBeHCTBA

3.231. PemtuTre HepaBeHCTBO, UCIIOJIb3Ys PABHOCUJIbHBIE ITPE0OpPa30BAHMS:

a) log25(x2 —7)>logy (x —1); 6) log, (x2-4) < log, (3x + 6);
B) logl(x2 - 3x) > log, (2x — 4); r) log; (3x +4) < log, x%;
7 7 4 4
n) log,, (9 - x%) > log, ;(4x +4); e) logg, (x2 —6x) > log, 4 (6x — 35).

3.232. IIpencraBbTe UMCJIO B Bue JorapudMa 1 PeIlnTe HepaBeHCTBO:

x+3 5+x 2x -1

a) log472_x <1 0) log% g > —1; B) logo,57x+1 > —2;
x -3 x® - x 2x -5
—Z_— >0; ; A

r) logyT— = 0; ) log,, a0 e) logy ——

3.233. Pemure HepaBeHCTBO, UCIOJIB3Ys CBOWCTBA JIOTaPU(PMOB:

a) log, x +log; (x—3) > -1;

4 4
0) log, (x —1) <log, 5 —log, (x — 5);
2 2 2

B) lg(x - 2) < 2-1g(27 — x);
r) log, (3x —1)<log, 5 - log, (2x - 3);

3 3 3
n) log,(x —4) - 108'0’5 (x-3)>1;

e) log,x +log,(x +1)-1< 0.

3.234. BreImloIHUTE 3aMeHy IIepeMeHHOMH AJIA pellleHus HepaBeHCTBa:

a) lg?x <1; 6) logix —4 > 0;
B) logZx —5log, x +4 < 0; r) log? x — 2log, x < 3;
n) log} ;x +log, x —12 < 0; e) 15 < log; x — 2log, x.

3.235. PeminTe HepaBeHCTBO:
a) log, (x +5) < 2log,(x + 3); 0) %log0,1(6 + x) < logg, x;

B) log,(2x —1) > log,(x — 2); r)* logy (3 — 4x)? < log, x.

3.236%. BpimosiHMTE aHaAJM3 YCJOBUA W PEIIUTE HEPaBEHCTBO
2log, ;(x —2) > 1+ log, 5 (x* — x — 2).



I'nara 3. Jlorapudmuueckas pyHKIHS

3.237%. PertuTe HepaBeHCTBO, MUCIIOJb3Yysd IEPEXOJ K PaBHOCUJIbHBLIM CHU-
cTeMaM HEPaBEHCTB:

a) log, 10g0’5% <0; 6) log, , log, log, 5 (2x — 3) > 0.

3.238*. Pemure HepaBeHCTBO log , (x* — x — 20) + log, (x + 4) > 1g1.
3.239%. Halinure HauMeHbIIIEe IIeJIOe PeIlleHre HEPAaBEHCTBA
logy 5 (x* = 8x +4) —log, s (x — 1) < log, ;2.

3.240%. Pemnre HepaBeHCTBO log),, (x* +38x) < log,;(5x +1), ucnonbays
CBOMCTBA JIoTapu(PMUUECKOH (PYHKITHNU.

3.241%*, Pemiure HepaBeHCTBO:
a) log, (x* —3) < 0; 6) log, ,(x* —8x +14) > 0;
B) log,,,(9x% +15x — 6) < 2; r) log , (3 -2x) > 1.

2
. . 1+x

3.242%, Haiimure 4MCJIO IJBIX PeIlleHNH HepaBeHCTBA logx+3<1 5

- X

) > 0.
3.243%. PermiuTe HepaBeHCTBO

Llog,. (x* +2x+1)<3-log_, ,(-x" —5x—4).

_@_

3.244. Pemiure jorapuMuueckoe HepaBeHCTBO:
a) log; x < 3; 0) log,;x > 1;

B) log, x > -2; r) log, x < -3.
6
3.245. Pemure HEpaBEHCTBO, YUUTHIBAA 00JIaCTh OIPENeIeHUI U CBOMCTBO
MOHOTOHHOCTH JIOrapu(MUUeCKoi (QYHKI[UN:

a) log,(3 — x) <log,(4x + 8); 06) log,,(5x +1) < log,,(3 —4x);

B) log;(2x + 3) > log;(x —1); r) log, ;(3x —2) > log, 5 (x + 1).
3.246. IIpeacraBbTe YMCIO B BUIe JoTapudMa U PeIlnuTe HePaBeHCTBO:
a) logy,(1-2,4x) > -2; 0) log,3(4x —15) > 0;

5) log, (1,6x + 36,8) > -2; r) 2log (6 - 0,3x) > —1.

6



Jlorapudmuueckre HepaBeHCTBA

3.247. PemtuTte HepaBeHCTBO:
a) log,(x*+8x) < 2; 6) logg(x*—4x+3)<1;
B) logg(x®—8x+2)>1; r) log,(x* —3) > 0.

3.248. IlepeiinuTe OT JAHHOTO HEepaBEeHCTBA K PABHOCUJIBLHOI CHUCTeMEe IJId
pellleHnsa HepaBeHCTBA:

a) log,,(x*+1) <log,, (2x — 5); 6) log, (x* +3x) < log, (5x —1);
7 7
B) log, 4 (x*-9x) > log, 5 (x — 21); r) log;; (x®-5x) < log; , (2x —12).

3.249. PeminTe HepPaBEHCTBO PAI[MOHAJBLHLIM CIIOCOOOM:

a) log, > % < 1; 6) log, > > -1;
4
B) log, itz > 2; r) logoﬂ% <0.
2

3.250. PeminTe HepaBeHCTBO ABYMSA CIIOCODAMII:

a) log, (x +4) > log, 16 — log, (x - 2);
3 3 3

6) log,(2x +1) < log 4 —log.(x — 3);

B) log, (x —2) — log,(5-x) > -1;

r) lgx +1g(x - 1) < lg6.

3.251. BeImosiHuTe 3aMeHy IIepPEeMEeHHON U PeIlnTe HepaBeHCTBO:

a) logi x—-9<0; 0) logi x —3log, x < 4;
2
3

B) log® x —5log;x +6 > 0; T) 6<10g§x+log3x.

3.252. Pemnte HepaBeHCTBO 2log (1 — x) < log, ;(3x +1).

1
“3 > 1.

3.253*. PemuTe HepaBeHCTBO log,log, 4 o

3.254*, PemuTe HepaBeHCTBO, YUHUTHIBAs 00JAaCTh OIpPeJeeHUs U CBOI-
CTBO MOHOTOHHOCTH JIOTAPU(PMUUIECKON (PDYHKIIUN:

a) log, ,(x*—6x+7)<0; 6) log, ,(2x*+3x+1)> 2.



T'naBa 3. JJorapudmuueckasa pyHKIHA

3.255. Mexay KaKUMHU JBYMs IIOCJI€LOBATEJIbHBIMU IEJLIMI YMCJIAMU Ha-

XOAUTCA Ha YNCJIOBON IIPAMOU UUCJIIO:

a) log, 29; 0) log, 9?
2
3.256. Kaxoe u3 mJaHHBIX PaBEeHCTB HEBepHOe:
1
a) ¥64 = 4; 6) 33 = ¥3; B) log,1=0; r) arccosg =1?

3.257. PaboTHUKAMU TeJeBUAEHUS ObIJ IIPOBEJEH OIPOC CPeau MOJIone-
JKM O BPEMEHU IIPOCMOTPA TeJeBU3MOHHBLIX IIPorpaMM. Bcero OBLIO OIIPOIIIEHO
1000 uesoBeK. 3aBUCUMOCTD UICJIa 3PUTEJIeH OT BpeMeHHU CYTOK IOKasaHa Ha
nuarpamme (puc. 36).

800 —

700
600
500
400

Puc. 36

a) B xakwue mepuonbl BpeMeHU YKCJIO UeJOBEK, CMOTPAIIMNX TeJeBU30D, He
menbire 500? Kakoil mpoieHT OT BCero BpeMeHU II0Kasa COCTABJISIET BpPeMsd,
KOrja TeJIeBU30p CMOTPAT He MeHbIe 500 uesmoBex?

0) OmpenennTe, CKOJIbKO 3PUTEJIEH B CPEIHEM CMOTPSAT TEJIEBU30D KaKIbIH
yac BeI[aHUsd.

3.258. Cpasuure log, ;128 u log,,0,0016.
3.259. Haiinure snauenne Beipaskenusa (—0,2)% —/(-0,2)%.



Jlorapudmuueckre HepaBeHCTBA

3.260. Cpenu pucyuHkoB 37, a—ez BbIOEPUTE TOT, HA KOTOPOM HM300paKeH
rpaduk HeKOTOpO# QyHKIUU y = f(x).

a) Y4 0) 17
4 4
3 3
2 /
1 \\
4321_\101234x 4 101 3 4 x
-2
L3
-4
8) Y1 2) Y1

i 0183 1% —43\211012 34x
- -2
-3 -3
4y T——— -4
Puc. 37
o . x T\ _ i
3.261. HaiimuTe Bce KOPHU ypaBHEHUS s1n(§ + Z) =7
1 2 _3
1\3 13 0y\-2 -4 2
3.262. Beruncaure: o] 8 3+7-(12")°+32:-27"-16 2.
3.263. Permiute uppainoHajlbHOe yYpaBHEHUE:
a) x-1=+x+5; 6) §xl+x?-x-2=x.
" o 1-x+x2
3.264. HailiguTe 3HaUeHVe NPOU3BOAHON (YHKIIUM Y = ———— B TOUKE
l+x+x

x=1.

3.265. Haiimure abcimccy TOUYKM TIepeceveHmus Trpa@uKkoB (QYHKIIHHA
y=log,x u y=5-log,(x+4).



I'nara 3. Jlorapudmuueckas pyHKIHS

3.266. Haiigure sHaueHne BbHIPAKEHUA:

2tg T
a) 2sin22,5°c0s22,5°% 0) cos? 75° — sin?75°%; B) 7§ﬁ.
1-tg"—

3.267. Haiigure 00JiacTb oIpeneeHnss PYHKITNI: 8
& f@w={1- (s 6w =t

K 05%" =% _ 95

2
3.268. Haiimure cymMMy IIeJIbIX PeIlleHHil HepaBeHCTBa (35+_J;) < 0, mpwm-
HaAJeKalux IpoMexRyTKy [—4; 7].

3.269. Pemiure jorapudMuuecKkoe ypaBHeHNE:
a) log;(3x —4) = log, (12 - 5x); 0) log, (x2+3x-T)=1;
B) lg(x —1) +1g(x + 1) = 1g(9x + 9); r) 3log] x +5log, x -2 =0.

8 8
3.270. [Jana apudmMeTruyeckas mporpeccus, rie a, = 2n + 1. Haiigure cym-
My ee wieHOB ¢ 11-ro mo 20-# BKJIIOUYUTEIHHO.

2
3.271. Pemure ypasuerue f'(x) =0, ecnu f(x) =~ ;4°

3.272. Haiinure obsacTh ompenesieHns QyHKIIUN

1
flx) = (x* — 4x + 3)"7 + (9 —x%) 3.
2% + 2Y =6,
3-2° - 2Y =10.

3.274. dyurnua y = f(x) aBasgercd 4eTHOH, a PyHKIUA y = g(x) — HeueT-
Hoii. M3BecTHO, uTO f(-3) = -4, a g(-2) = 3. HalinuTe 3HaueHUe BBLIPAKEHUS
37(3) + 58(2).

3.275. Pemmure HepaBeHcTBo 23*110 — 3379 | 9249 33T

3.273. Pemure cucTteMy ypaBHEHUI {

logaﬁ *(log, b+ logya +1)
3.276%, HailiguTe B3HaUYeHUEe BBIPAKEHU b
a = b'.

ecJjin
1-1log3b ’

Hrorosasa camooineHKa

ITocne m3yueHuss sTo#l IJIaBBI A TOJIJKEH:
e 3HATH OmpefeseHre U CBOCTBA JIOTapu(dMOB;
e 3HATH CBOMCTBA JIOTAPU(PMUUECKON (PYHKIINH;



Hrorosas camooIrieHKa

e 3HATH CIIOCOOBI pPeIlleHus JoTapu(MUUIECKUX ypPaBHEHUI;
® 3HATH CIIOCOOBI PEIlleHUA JOrapuPMUUECKUX HePaBEHCTB;

® YMeTb BBINIOJHATEL IOCTPOeHHEe TIPadUKOB JOTAPUPMUUECKUX (DYHKIIUH
ISl Pa3JIMYHBIX OCHOBaHUIL;

e yMeThb MPUMEHATH CBOMCTBA JIOTAPU(MMOB AJs BBIUMCJICHUMN, YIIPOIEHUA
BbIpaKeHU, CDABHEHUSA 3HAUEHUI BLIPAKEHUI;

e yMeTh IPUMEHSTH CBOMCTBA JioTapu(pMUUYeCKOl (MYHKIIUU IJIs PEIleHUT
JorapuMUUEeCKUX ypaBHEHUI;

® yMeTb IIPUMEHATh PYHKIIMOHAJIbHBIN ITOAXO0M AJA PEIIeHUs JorapudMu-
YeCKUX YPaBHEHUI U HePaBEHCTB;

e yMeTh pellaTh JiorapudMuUyecKre HepaBeHCTBAa Ha OCHOBAHUU CBOMCTB
JgorapuMuUecKoi pyHKIUN;

e yMeTh IPUMEHSATh CBOMCTBA JorapuMUUecKon (GYHKIUU IS pelreHus
MpaKTUYeCKUX 3aad.

S mpoBepsA0 cBOU 3HAHUSA

1. Ob6nacreio ompepeneHus (pyHrnuu y =log,(x —1) aBadeTca mpome-
JKYTOK:
a) (-o0; 1); 0) [1; +90); B) (1; +90);

r) (05 +°0); x) (=005 +9).
BribepuTre mpaBUJIBLHBIA OTBET.

2. JlorapudmMudeckasa GpyHKIUA 3a7aHa dpopmyaoi f(x) = log, x. Bribepu-
Te BepHOe PaBeHCTBO:

a) f(25) =10; 6) £(25) = \/5;
B) f(25) = log, 5; r) £(25) = 2.

3. OnpegennTe, BO3pacTaOIlell UaN yObIBAIOINEI SABJIAETCS JiorapupmMude-
CKada PyHKIOIUA:

a) y = log, 5 x; 0) y =log,x;
B) y = log ;; x; r) y =log; x.
7

4. TTocTpoiiTe rpaduk GyHKIIUN:

a) y = log, x; 0) y =log,;x.



I'nara 3. Jlorapudmuueckas pyHKIHS

5. Beruuciure:

a) log,12,5 + log, 2;

B) log, é/g;

6. PemiuTe ypaBHeHUe:

a) log,(3x —2) = 2;

B) log, x +log,(x—-3) =1;

7. Pemture HepaBeHCTBO:
a) logys(2-x)>2;

B) log,, (xz +x - 4) <log,, x;

) logix —b5log;x+4<0.

8. Permture cuctemy ypaBHeHUI {

logg < - logz (3x)
9. Pemure Hepaseuctso 0,4 3

6) log, 6 —log,192;
r) log,91-1log,13 + log, %

6) 1g(x*-6)-1gx = 0;

r) log x — 8log, x +2 = 0.

6) lg(8x-2)>1;

r) logl% >1;
3

log, x + 2log, y = 3,
2log; x —log, y = 6.

> 6,25"0 12,

10. Haiigure HamMeHBbIIIEe II€JIOE UMCJIO U3 MHOYKECTBA 3HAUEHUU (DYHK-

nuu y = log, (x® - 2x + 65).

E74E

JomoHUTEeIbHBIE MaTepUaibl K yueOHOMY mocobuio «Ausredpa, 11» Mox-

HO HaliTu Ha caiitTe http://e-vedy.adu.by, kypc «Maremaruka. 11 KJaacc».

[=]



MoBTopeHue Kypca anre6pbi

YNPAXKHEHUA AN UTOroBoro noBTOPEHUA

Yucaa ¥ BEIYUCICHUI
1. IlpencraBbTe yKciaa B CTAHZAPTHOM BHE U
PACIIOJIOXKUTE UX B HOPAIKEe BO3PACTAHUA: b=a-10"
rmel<a<10,neZ
0,58 - 10°% 4700 - 107%% 0,041 - 10°°.

2. Bruiunciure:

a) % 2,56 + 1,51144; 6) 3,57 %;
») 1./324 -10,/0,36; r) (3\/1,5)2;
2 400
m (-2v3); e) ;
( ) (_2\/5)2
2
6 . _ .
x (&) ) (V2 +5)(V2 - V5 ;
) (1+7 ) + (247 —10)2. L50°
=7 pan
3. BripasuTte B pagmaHax yroJ: 1°= " pan
a) 12° 6) 225°; 180 Ls0°
B) —72°% r) —810°. 1 pap = -
4. BerpasuTe B rpagycax yroJ:

5. Hatigure sina, cosa, tgo, ctgo , ecim Touka P, eJUHUYHON OKPY KHO-
CTH MMeeT KOOPAMHATHI:

a) P,(0,6; —0,8); 6) P, (—%; %)

6. Haiigure 3HAueHNe BLIPAYKEHU:

a) cos180° + sin270°; 0) 3cos(—180°) —sin0°%
B) 2sin180° — cos(—-270°); r) tg180° - cos90°;

) cos(—360°) + 5ctg90°; e) 3sin(-360°) - tg360°.

MpaBooGnagatens HapoaHasa aceeTta



IToBTOpPEHME Kypca aareopbI

7. Buiunciure:

a) cos360° - sin30° - cos45°;
B) cos(—90°) + cos®45°;

8. Haiigure 3HauyeHre BbIPAKEHU:

a) 2sin(—27'c) + cos(_g);

3n
B) s1n7+sm( 6)’

1) —tg2m + cos? g;

9. Onpegenure 3HAK UYMCJIA:

5TE

a) sinZ=~ 0) cos4;

B) tg269°;

6) sin(-270°) - cos60° + tg45°;
r) sin450° — sin30° + tg? 30°.

0) sin(—g) - COST + cos2T;
r) tgn + sin® g,

e) 3cos(-5m)+ tgg . cos%.

r) ctg 5 23” .

10. 3Hasa 3HaUeHUE OJHOM M3 TPUTOHOMETPUUECKUX (byHRuI/II‘/’I yrjia m yer-
BepPTb, B KOTOPOUM HAXOMUTCS YroJ, HAUAWTE 3HAUCHNE TPeX APYTUX TPUTOHO-

MeTpUUecKUX (PYHKI[UI 5TOTo yrJa:
5
ina = <a<
a) sina = 137 5 So<m
3
) cosa:—g, n<a<—2";

B) tga = 2,5, n<oc<37“;

=_1 3n
r) ctga = = 5 <a<2r.

11. PasmecTuTe B mOpAAKe BO3pPACTAHUA YHUCJIA:
a) sin85°, sin100°, sin140°, sin280°;

6) cos2, cos3, cos4, cosb.

cos?o + sina =1
too = sina
g Ccosa
Ct a = cosa
g sina
tg?o+1=—1
2
COoS o
ctg?ou+1=—1
sSin™ o
tgo - ctga = 1

12. BocmosbayiiTech (popmMyaaMu IPUBENEHUA U BHIYUCJIUTE:

117t

a) cos225°; 5

0) sin—~
13. Briuuciure:

a) sin225°co0s120°ctg330°tg210°;

B) tg300°;

r) ctg%“

Tn

0) sinT cos ™ tg ctg

14. HaiinuTe 3HaueHNE BHIPAYKEHUI:

a) sin?495° — cos*(—750°);

6) tg2 7TE + Ctg3 77[



pra?KHeHI/IH AJIsI UTOT'OBOI'O ITIOBTOPEHU A

15. C nmomoIrbo (popMyJI CIOMKEHUA . . .
mBI0 POpMY sin(a + B) = sinocosP + cososinf3
BBIUMCJINTE: ) .
cos(o + B) = cosocosP — sinasinP
a) sin27°cos3° + sin3°cos27°; sin(o. — B) = sinocosp — cososinp
6) sin89°c0s29° — c0s89°sin29°; cos(o. — B) = cosocosP + sinasinP
B) €c0s76°cos16° + sin76°sin16°; tglo +p) = tgo + tgp
. . 1 - tgatgp
r) cos87°c0s33° — sin87°sin33°;
) 10"+ tg35 tglo —B) = %
1-1210°tg35°’ + tgatep
e) tgh3° — tg23°
1+tgh3°tg23°”
16. [Joxaxxkure, 4TO:
6 2
a) cos15° = #; 6) tg75° = 2+ /3.
17. Haiinure:
. (n . _ §
a) s1n(z+ a), ecan sino =, o e(z,n)
6) tg(a —B), ecam sino = }—2, cosp = %, o ¥ p — YIJIBI IepBOil YeTBEPTH.
18. Brrunciaure:
137w n n 3n
a) sin 5 cos 5 + sin 5 cos( 5 ),
6) cos53°sin(—337°)+ sin307°sin113°%
51
t tg2L
5) g9t tss
8nt 5n’
1+t —
€9 €36

1-tg192°ctg237°
ctg78° — ctg303° °

r)

19. C momortrbio (GopMyJa IBOMHOTO yIJjia BBIUHCIUTE:

a) cos® § — sin® § 6) sin®75° — cos® 75°;
) cos20 = cos?o — sin?o,
B) 4sin-~cos-~; r) sin22,5°c0s22,5°%; . .
12 12’ sin20 = 2sinocoso
3 2t
e — -tg%a
1-tg?Z 1-tg267,5° &

8



IToBTOpPEHME Kypca aareopbI

20. Hatigure sin2a, cos2a, tg2o, ecau sina = —%, a e(n; 37“)
21. BocnosbsyiiTech (opmyaamMu
mpeoOpasoBaHUsA CYMMBI TPUTOHOME- +B a-p
TpuyecKuX (GYHKIIUI B IpOU3BEJeHUE U 2 2
JOKaKHTe, UTO:  a4B . a-
’ cosa—cos[3=—2s1na ﬁsmazﬁ
a) cos105° + coslh°® = Q;
2 . . . a+p oa—f
sina + sinf = 2sin > 3
6) s 3T 11w _ 1 .
sin<> +sin—- = =3
10 10 2 . . .. o—f a+p
sina —sinf = 2sin cos
B) sin /% —sin 2" = 0. 2 ?
12 12

22, Bocmosb3yiiTech ompeiesieHreM apKCUHYyca, apKKOCUHYCa, apKTAHTeH-
ca WM apKKOTaHTeHCA YMCJIa U BBIUUCJIUTE:

V2,

in—=; 6 in(-1);
a) arcsin-g ) arcsin(-1) arcsin(—b) = —arcsinb
B) arcsin(—%); r) arcsinO; arccos(—b) = n — arccosb
arctg(—b) = —arctgb
I) arccos\/g; e) arccosl; g( ) &
2 arcctg(—b) = n — arcctgb
¥K) arccos(—%); 3) arccosO;
un) arctg\/g, K) arctgl; J) arctg(—g), M) arctgO;
H) arcctg%; 0) arcctg(—l); o) arcctg(—\/g); p) arcctgO.
23. Hatigure 3HaueHNe BLIPAYKEHUd:
a) tg(arccos\/zg); 0) sm(arccos%),
B) cos(2arccos\/2g ; r) ctg(Zarcsm( g»,
) tg(Zarccos 1)), e) COS<3aI‘CSIH( g)),
) tg(2arctg< ?3) E)’ 3) cos(3arcs1n+arccos( ;))



pra?KHeHI/Iﬂ AJIsI UTOT'OBOI'O ITIOBTOPEHU A

24. HailiguTe 3HaUeHNe BBIPAMKEHU:
a) arctg(ctgg); 0) arcctg(sm—) B) arccos(sin(—g));

r) arcsin (2cos g), I) arccos(3sinn); e) arcctg(ﬁcosﬁln).

25. I3 maHHBIX BBIPAKEHUN BHIOEPUTE BHIPAIKEHUS, NMEIOINe CMBICJ:
a) ¥2; 6) §-11; B) YT;
r) §-5; m Yo, e){-1.

26. Bocmoab3yiiTecs ompeaeieHrneM KOPHS -l CTelleHU M3 UKnCJia U HaHguI-
Te 3HAUEHIE BLIPAMKCHU:

a) 410000 + ¢0,125; 6) —40,0001 + &/1; B) 3/2% — 3/-0,00001;

r) —5/0,00032 - ¥/8000; 1) —¥-343 - 4/64; e) 6- % - /—2%;
_155 _ 24/g7. _0.23/—16L .5/ _32

) 43-152 — 2481; 3) ~0,23-11 :3-22.

27. Beruuciure:

a) §0,25c0s%; 6) 3/27sin3?"; B) 5/ctg1‘%"; r) 4/27J§tg%".

28. HaiiguTe gBa mocjiefoBaTeIbHBIX IIEJbIX UMCJA, MEXKIY KOTOPLIMHU Ha
KOOPAMHATHON IIPAMON HAXOAUTCA UMCJIIO:

a)V2; 6) 37; B) 419; r) ¥29; m-483; e)-¥123.

29. Haiimure 3HaueHUe BBIPAKEHUS:
a) (45 6) (¥7); 5) (-¥3)°; r) (U=5]";
0 (20B)5 o (287w (142)5 9 (2401).

4
30. Brimostaure geiicreua: 80%/-0,00001 — 0,53 -0,008 — 5« (—2‘\1/5) .

31. BerunucanuTre ¢ MOMOIIBIO CBOMCTB KOPHS 7-i CTeIeHN’:

a) 8/27-125; 6) $/243-0,00032;

B) 3 1000 r) 4 0,0081 0081
,008’ 625

5
S

Sk
I}
g




IToBTOpPEHME Kypca aareopbI

32. Bocmosib3yiiTech cBoiicTBAMU KOPHA N-i CTeNeHU U HalAuTe 3HAUEHUE
BBIPA'KEHUA:

a) %9 -¥3; 6) 42 -45000; ) %/0,32-3/0,001;

5 3
r) 40,2 - 480; ) %; e) Jﬂ ;

w) Y-162:92000; o) f-L Tl w93 g1k
33. BrruncinTe 3HaUeHNE BBIPDAKEHUA:

a) 834 -¥-16; 6) —23/27 -5%9;

B) 43128 : 3/-2000; r) 3%:(0,24100 000).

34. IIpencraBbTe BhIpasKkeHUe /3 B BUAE KOPHA:
o nf m nkl —mk

a) YeTBePTOU CTeIleHU; a =Va

0) IIIeCTOl CTemeHwu;

B) IECATOU CTeIleHH;

T) TPUAIIATH BTOPOM CTEIeHMH.

35. IlpeacraBbTe B BUe KOPHEHN OMHON M TOH ’Ke CTelleH! Uumcja 3’/5, \/E
u 97.

36. IIpencraBbTe B BUie KOPHS 7-ii CTeIIeHU BLIPAKeHUe:

0¥¥2; 6 ;B J¥BEe; iz, | Wa=Wa

37. Bruiuucaure:

a) Y27 - 937, 6) 4349 - Y7°.

38. Haiigure 3HaueHMNe BBLIPAYKEHU:

al,ecaun —4YeTHOE;
a) | (_29)4 ; 6) M; Yer = {a,ecnnn —HeYeTHOe
B) §(-10)°; r) J(-11).
39. BeruncanuTre 3HAUeHNE BLIPAKEHUA:
) Y57 +28(-5); 1) ¥-10° + 9(-10)° - 4/(-10)".
40. Hafinure cymMMy, pasHOCTD, IIPOM3BELEHNE U YACTHOE UMCEeJI:

a) 2¥7 u 537; 6) —-3%42 u ¥2; B) -3 u ¥3.




pra?KHeHI/IH AJIsI UTOT'OBOI'O ITIOBTOPEHU A

41. YupocTuTe BhIpakeHMe:
a) 324 +¥/3; 6) 593 — 27384; B) 6364 —43/486.
42. Beruucaure:

a) (Y2 + ¥32)%; 6) (4243 + ¥3)".

43. OmpepmennTe, panruoOHAJbHBIM MJIN HUPPAHMOHAJbHBIM UKCJIOM SBJISET-
Cs 3HAUEHNEe BBIPAKEHUS:

a) (416 +¥2)- ¥4; 6) 393 - (43729 - 5¥3);

B) (7U2 + U256): U2; r) (¥625 - 2¥5): ¥135.

44. ITpumeHuTe GOPMYJTy PA3HOCTU KBAAPATOB U BBIUNCJIUTE:
a) (1+3)(1+43)(1-43); 6) (449 +1)(%/49 +1)(8/49 —1).

45. CoxpaTture ApoOb:

Y747, ¥5-1 | Y4 -3, J5 -8
Vg Ymw Y Dae

46. Vz6aBbTECH OT prauHOHaﬂbHOCTH B 3HAMeHaTeJje APO0u:

7 3 4 12 6
a) 5= 0) 5—; ; =" T e) 5—.
) 4 )i BAn D g Age ) 7%
47. anoc'rn're BbIpasKeHUe:

3 5; 6) 52 + 8 : 4/q _ 54 .
a) F -5 ) Y2 o5 B) 43 e
48. IIpencTaBbTe CTEIleHb C PAIlMOHAJIBHBIM IIOKa3aTe- N
JieM B BHUJe KOpHA: LA SR

2 1 _4

a) 73; 0) 52; B) 10%%; r) 3 7.

49. 3anwumiure B Buae CTeIleHM C DpallMOHaJIBHBIM IIOKa3aTeJIieM BbIPa-
JKeHune:

a) Ub; 0) é/bj; B) Jb; r) \/173; mn Y3, e) 1\5/b77.

50. Haligure 3HaueHMe BLIPAKEHUA:

o (&) I

_2
B (222) :(0,75) "5 1) 5" 125250052
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51. OHpe]_IeJII/ITe, PanvoOHAJIBHBIM WJIN MPPAIVMOHAJIBHBIM YMCJIOM ABJIAET-
CA 3HaUEHMNEe BBIPAKEHUA:

1 1
a) (107 (é) ? +10000°7 )23 6) 7,5-47% + (-2)" - 0,81°%,

52. Bocmoab3yiiTech CBOMCTBAME CTEIEHH C PAIlOHAJILHBIM IIOKa3aTeleM
1 BBIUUCJIUTE:

1 3 2 1 m n m+n
a) 7474, 0) 253 :256; Lo rn =
0,514, —1.L7§. m\" mn
B (20704 o (81 k) (a")' = a
12% 325 . 92.T5 (a-b) =a" 0"
) ﬁ; e) 18075 ° n n
23.38 (g) _a"
b "
53. Haiigure sHaueHne BBHIPAKEHUA:
a) 82735 . 275, 6) 93 : 3231,
54. BocmoabsyiiTech omnpeneaeHueM Jorapudma
YHCJIa U BBIYUCINUTE: log,b=c
a) log, 32; 0) 10g3%; B) log,, 5; i}
r) log, 1; 1) log, ¥7; e) log ; 27. a‘=b
55. Haiigure mecsaTUUHBIN JiorapudmM dyucsa:
a) 1; 0) 10; B) 100; r) 100 000;
n) 0,1; e) 0,01; ;&) 0,0001; 3) 0,000001;

u) 10; x) {10; ) ¥/1000; M) /0,001.

56. Hatigure jgorapudm uucaa 625 ¢ ocHoBaHUEM:

a) 5; 6) 25; B) 625; r) V5; R 5

e) x) ¥25; 3) 0,04; u) 5\5; k) 2575.

125°
57. HazoBure uncio:
a) TPOTUBOMOJIOKHOE UNCTY —é; \/7 ; log, 64;
K3
T
IIpuBenuTe mpuMephl YMCel, B3aMMHO IIPOCTHIX C umcaoMm 12.

6) ooparHoe uucay 0,6; g; sin
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58. HaiiguTe aBa II0CJI€OBATEJbHBIX IEJIBIX UHCIA, MEXKAY KOTOPBIMU HA
KOOPAWHATHON MPAMOI HAXOAUTCS UHCJIIO:

a) 483; 6) log,33; B)* 10sin%”.

59. HaliguTe 3HaueHMe BLIPAKEHUA:

a) 58517 6) 32+ 1o, as? = p
B) 71710g715; r) 23log25;

x) 36865 e) 100073,

60. OmpenenuTe 3HAK YHCJIA:

a) log, 5 3; 6) logy ;43 B) 1g1T; r) 1g0,7.
61. BocmoJsb3yiiTech CBOMCTBAMMU JIOTAPHU(PMOB U BBIUMCJIUTE:
a) log;12,5 + log; 10;
6) 1g37-1g0,37;

5) lg64 : log,(bc) =1log, b +log, c
1g2 b
r) log,s32; log, .= log,b—1log,c
) logﬁ) 2 +log, 6,25; log, " =n-log, b
e) logs 5+ log,, 6. logam b= % -log, b
62. Haiigure 3HaueHNE BBIPAYKEHIA: o7, = log, b
a) log,1g100 000; 6) log,log, 8; ’ 1"*‘-%;6“
B) log, log,, 343; r) log,log, 87, log, b= log, a
3
) log, log;125; e) logglog, 6174'
3 2
63. Beruucaure:
a) log, sin%‘; 0) log, ctg%; B) log ; cos%;
_2m). am. 197
) log% tg( 3 ), o) lgcetg 1 e) logJ§ tg 5

64. Ol'IpeI[eJII/ITe, PanmroOHAJIBHBIM WJIN HMPPAIIMOHAJIBHBIM YMCJIOM dABJIAET-
CdA 3HAUYE€HNE BbIPDaXEeHUA:

a) log?, ¥2; 6) 1g® fy;ﬁ; B) log®; 27; r) log? (242).
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65. Briunciure:
logq 2

a) log ; (4/2); 6) 36 © +101° 1t _ g3,

B) (log7 5+ @) ‘g7 r) (log;12 - 2log, 2): (1og5 18 + log, %)
66. Haiigure sHaueHue Boipaxkenus 0,207 — logﬁ 25 + 4log, 0,2.
3

67. Breruuciute: logg 34 —logg % + logﬁ 3 —2log,V1T7.

68. JloxaskuTe, YTO 3HAUCHNE BLIPAYKEHUS ABJAETCS IEJILIM YUCJIOM:
log; 81 . 6) log,5-log ;327

10g0,2 27 - 10g2 §/§ ’ 10g0’25 125
69. BribepuTe HAOOP YMCe], PACIIONOMKEHHBIX B IMOPAJKE BO3PACTAHUA:
a) log,0,5; log,0,25; log,0,125; log, 0,0625;
0) logy »52; 0,3; sin 30°; /1,44;
B) cos2; cos3; cos4; cos6;
r) ¥2; 231; ¥3; Y10;
o -7, 1t 17, 17

27’ 23’ 217 29°

70. Beimumiure oTpUIlaTeIbLHBIE UKCTIA:

a) 1g 0,999; 6) 71 B) —2%; r) log,+/1,01; 1) sin 237°.
71. Beiuucaure:
a) é 3,24 + 1,564; 6) 3,5-9 /%;

B) (—NE)Z; r) (2J§ —1)(2J§ +1).

72. Berpasurte B pajuaHax yroJ:

a)10°; 6) 135°% B) —36°; r) —450°.
73. BeipasuTre B rpagycax yroJ:

T . _13m, _17xn
a) E’ 6) 6 ’ B) 10 ’ P) 4 .

74. Haiinure sina, cosa, tgo, ctgo, ectu Touka P, eIMHUYHON OKPYK-
HOCTH MMeeT KOOPAUHATHI:

) B(-L4 ok, (—;;—f).
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75. Halimure sHaueHne BBIPAKEHUS:

a) sin180° + cos180°; 6) 4sin(-180°) - cos0°%

B) 5c0s180° — sin(-270°); r) tg180° + sin(-90°);

1) 2cos(—270°) + ctg90°; e) 3sin(-270°) - tg360°.

76. Beruncisure:

a) cosl80°-sin45° - cos60°; 0) sin(—90°) —sin60° + cos 30°;
B) sin(-270°)+ tg®45°; r) cos450° — cos60° + tg®30°.
77. Haligure 3HaueHNe BLIPAKEHUA:

a) 2cos(—2m) + sin(—g); 6) cos( 2) cost + sin2m;

B) cos3m + cos(—g); r) tg2n + cos® %,

m) —tgn + sin® (—g); e) 3cos(-m)+ tg g - sing.

78. Oupenenure 3HAK YucJa:

a) sin183°; 6) cos 87“ B) tg3; r) ctgd73e.

79. 3Has 3HaueHUe ONHONM M3 TPUTOHOMETPUUECKUX (DYHKIIUII yriia U UeT-
BEPTH, B KOTOPOM HAXOAUTCA yTroJ, HAUAWTE 3HAUEHUE TPeX APYTUX TPUTOHO-
MeTpuyecKuX (MYHKIIUN 9TOTO yrJja:

ing = — 12 31 . = 3
a) sina = 13’ 2<0c<27c, 0) tga 24,n<oc<2.
80. PasmecTuTe B MOpsAKe BO3pacTaHUSA UHCIA

3 17n 237
coss,cosz, oS I €OS =g

81. Haiigure 3HaueHMe BbIPAYKEHUT:
a) sin240° + cos330°; 6) tg? % + ctg( )
82. C momomibio (OpMYyJI CIOMKEHUS BHIUNCIINTE:
a) sin16°cos29° + sin29°cos16°; 6) sin67°cos37° —sin37°cos67°;
B) c0s71°cos26° + sin71°sin26°; r) cos10°cos35° — sin10°sin35°;

tg21° + tg24° tg72° —tg42°
1) g g24° | e) g g

1-tg21°tg24°’ 1+tg72°tg42°”

83. Hokaxkure, uto sinlbH° =

J6 -2
TR
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%, cosP = 12 o n  — yrasr mepBoit

84. Haiigure cos(a +B), ecan sino = s

YyeTBEpPTU.
tg20° + tg25°
1-ctg65°ctg70°”

86. C momorbio GOpMYJa IBOMHOIO yIJia BEIUKMCIUTE:

85. Berunciaure

2 s 2 P ¥ T tg15°
a) cos”22,56° —sin“22,5°; 0) 6sin—cos—; B) ———.
) ’ 2 ) 8 8’ ) tg215° -1

87. Haiimure sin2a, cos2a, tg2a, ecau coso =-0,6, o e( 3;).

88. IIpeobpasyiiTe cyMMy TPUTOHOMETPUUECKUX (PYHKIIMHA B IPOU3BEeHIIe
" BBIUNUCJIUTE:

a) sin75° + sin15°; 0) coslb52° + cos28°.

89. BocmonbayliTech Ompeae/ieHneM apKCUHYyCa, apKKOCUHYCA, apKTAHTeH-
ca MM apKKOTAHTEeHCA YMCJA U BLEIUMCJIUTE:

a) arcsinf; 0) arcsinl; B) arcsm( %),

) arccos\/;; nm) arccos(—1); e) arccos( \/25),

K) arctgf' 3) arctg(-1); n) arctg(—\/g);

K) arcctg\/g; a) arcctgl; M) arcctg(—\/f).

90. HajiiguTe 3HaUeHNE BBIPAYKEHUA:

a) ctg(arcsin Jg), 6) cos(arcsin%); B) cos(2arctgl);

r) ctg<2arccos(—§)); i) cos(2arctg(-1)); e) sin(arcctg(—\/g)).
91. HaiimuTe 3HaueHMe BbIPAYKEHUS:

a) sin(arccosé); 0) cos(2arctgl);

B) ctg(2arcs1 }) ) cos(arccos(—%)+ g),

) tg(Zarctg( %) 6) e) sin(arctg\/§+2arccosé).
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92. BuImoJIHUTE OeNCTBUA:

a) Y125 + Y243; 6) 41 -40,001; B & -1k
r) 3/0,064 - ¥/243; m) ¥-0,125 : 410 000; e) —40,0001 — ¥/-8;
w) =718 40,027, 5) 40,216 + 47 %; N

93. HaiiguTe Bce Iiejble UMCJIA, PACIIOJNOMKEHHbIE Ha KOOPAMHATHON IIps-
MOM MEXXKIy YMCJIaMu’:

a) 2 u 3129; 6) 3/-37 u ¥71; B) {[-129 u $1000001.

94. Haiigure 3HaueHUe BbHIPAKEHU:
D o[ ow () ()
) (2%)6; e)(—§@)4; ) (0,13 -2)°; 3) (—%W)4.

95. BeluncauTe ¢ IMOMOIIBIO CBOMCTB KOPHS N-i CTeIeHN:

a) 481-16; 6) 40,064 0,001; 5) 31000 r) 400001

0,027’ 16
96. BocmosbayiiTech CBOMCTBAMU KOPHA N-il CTEeHU U HaWAUTe 3HAUEHUE
BBIPA'KEHUA:

7
a) ¥5 - 325; 6) 462,5 - 410; B) Vfﬁﬁ; r) %%
97. IlpencraBbTe B BuIe KOPHeIl OOHOI M TOH ’Ke CTeIleHU Jucja 3/3 . J2
u Y17.

98. IIpeacraBbTe B BuAe KOPHSA n-i CTeIleHU BbhIpakeHNe:

a) 93 6) ¥V2; 8) \¥25; r) 478

99. HaliguTe 3HaUeHNe BLIPAYKEHUA:

o) Y95 -95°; o) Yu25 - 95

100. HaiiguTe 3HaueHMe BHIPAIKEHU:

) Y15 0 Y2’ ®» Y3 Y19y,

101. Beruuciaure 3HaueHUE BbIPAKEHU:

0§58 + 5" 093 - o Y Y
102. Haiigute cymmMy, pasHOCTb, IPOU3BEJEeHNE U YACTHOE UKCEJ:

a) 793 u ¥3; 6) —45 u ¥5; B) —28/2 u 532,
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103. YupocTuTe BBIpakeHUe:

a) ¥16 - ¥2; 6) 592 + {/256; B) 23/320 — 3%/625.
104. Beruuciaure:

a) (Y2 +48)f; o) (43 -¥27).

105. Onpe,aem/ITe, pPanvoOHAJIBHBIM WJIN MPPAIlMOHAJBbHBIM YHCJIOM ABJIAET-
CA 3HaUEeHNEe BBIPDAKEHUA:

o) (Y24 -93)-¥9;  o)a2- (Y162 +5¢32) =) (203 - U384): U3,

106. Cokpature Apo0b:

o B3, 5 Y343 y 115
¥ 6+ 448" ¥Y3-45"
107. N36aBbTeCh OT UPPAIMOHAIBLHOCTY B 3HAMEHAaTeJJe IPoou:
. . 15 6
) \/— ) \/— B) M ’ I‘) 7 64 *

108. YopocTure BbIpakeHNe:
10 3 5 12
a) == —V2; 0) VY3 + ——=—
) 37— 2 ) Y3+ o
109. IIpeacraBbTe CTENEHDb C PAlMOHAJILHBIM IIOKa3aTejeM B BUIe KOPHI:
2 1 _2
a) 57; 6) 32; B) 7"%; r) 10 3.

110. BanwuimuTe B BUAE CTEIEeHN C PAIlMOHAJbHBIM IIOKasaTeJieM BbIpa-
JKeHue:

a) 3’/;; 0) Ya?; B) \/;; r) va®.
111. HaiiguTe 3HaUeHe BLIPAIKEHU:
2 _1 1 1 1 3 1
a) 325; 6) (0,36) 2; 5) (2%)2 1873, r) 92 -814 (3%) 3,
112. Bocmoab3yiTech CBOMCTBAME CTEIIEHN C PAI[MOHAJBbHBIM IIOKa3aTeieM
U BBIUKCJIATE:

1 6 101
a) 57 +57; 6) 82 85 B) (3% )°;
i
1 —_
36 212 4504
D(5-627) s o TS e
1812
113. HaiiguTe 3HaUeHe BLIPAIKEHUS:
a) 53—2@ ,25ﬁ. 6) 4ﬁ :22ﬁ—5, B) (51—J§)2J§+2.
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114. Brruucaure:

a) log, 81; 6) 1og2%; B) log,, 7;
r) log,1; m) lg¥10; e) log ;- 25.

115. Haiigure nBa mocjaeqoBaTeJbHBIX II€JBIX UMCJA, MEXKIY KOTOPBIMU Ha
KOOPAUHATHON IIPAMON HAXOLUTCSA UMCJIO:

a) —¥126; 6) lg 9999; B)¥ 6tg16”

116. Haiigure 3HaueHNe BBIPAKEHUA:

a) 310g329; 6) 93+1logx7, B) 51—1og513;

r) 7oer3, x) 100%7; e) 1257062,

117. OmpenenuTe 3HAK YUCJIA:

a) log, , 5; 6) log0’2%; B) 1g 23; r) 1g0,9.
118. BocmouibayiiTech CBOMCTBAMU JIOTAPHU(MOB U BBIUNCJINATE:

a) log, 2,7 + log, 10; 6) 1g13 - 1g1,3; B) ‘lggi;;

r) logg; 243; I) logJ§ 2 +log, 2,25; e) log, 3 log,49.
119. Haiigure 3HaueHUe BBIPAKEHUS:

a) log,log, 81; 6) log,log,;121; B) log;121000;

r) log,, log,125; ) log, log, 32; e) log,log; 5.

120. Beruuciure: i

a) log, cosg; 6) log, tg%’“; B) log, sin 2‘2” r) log, ctg(—%”).

121. OHpe,Z[eJII/ITe, pPanmrOHAJIBHBIM MJIM MPDPaAaXMOHAJBbHBIM YHCJIIOM ABJIAET-
CdA 3HAUYEHINE BBIPDaAXEHUA:

a) log2¥7; 6) log? ; f; B) 1g4/10; r) log},(33).
122. Brruuciure: Lo - 0,95

) log 5 (5V5); 6) 2ts® 5t 0

B) (log92+ s ) 1g9; r) (31g4+lg%)1(1g7—1g14).

123. Haiigure sHauenue Boipaskenus 0,5'°82 %04

+ logﬁ 0,5 —-1log, 4.
7
124. VI3 nauubIX YKces BbIOepuTe BCEe IIOJOYKUTEJIbHbIE UKCJA:

a) cosl36n 6) log so: 3; B) —62; r)3!; 1) 120,99.
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_®_

125. CoxkpaTure pamuoHAJIbHYIO IPO0b:

2) 4-x% 5) a? —6a+9 5) am? —4mn +n® r) 4b% +3b -1
x+2° 3-a ’ 4m2—n2 ’ 4b-1
126. BrinmosiHuTE HEeiCTBUS:
4a  _a-2\ 4  a
) \y_2  2a+4) a+2 2-a’
b? - 64 4b 9b 8b - 64
6) 2 : 2 + 5
4b® +23b \b+8 b2 116b+64 b+8
1, x+12 ( *x-3 9 )
B) x2 x% - 9x 2x% +5x -3 9 - x? ’

127. Bocmonb3y#Tech COOTHOINEHUSIMHU MEKAY TPUTOHOMETPUUECKUMU
GYHKIMAMY OJHOTO W TOTO K€ YIJIa U YIPOCTUTE BBEIPAXKEHUE:

a) sinfa —1;

0) cosa * tga;
2

COos™ o
B) _cos“a .
) 1+sina’
2 2 2
r) (1-cosa)(1+ cosa); cos”a +sin"o =1
<2 .
sin™ o sino
—— - ctga; tgo =
/1) 1-sin?a 80 g cosa
1 1
+ . __ cosa
1+tg?a  1+ctg?a’ ctgo = sina
s 4 4 2 ..
%) sin* o — cos* o + cos® a; taPo +1= 12
3) (tgo + ctga)? — (tgo — ctga)?. wET e
2 _ 1
128. JlokakuTe TOMKIECTBO: GEch s sin? a
a) sin®a + sin® acos® o + cos* a = 1; tgo - ctga =1

0) sin® o + sin? atg?a = tgla;

B) (1-tga)? + (1 + tga)? = —2—;
COS™ O

r) (sina + cosa)® + (sina — cosa)® = 2.
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129. Haiigure sHaueHNe BBHIPAKEHUA:

, ecau tgo = 2,

4sina — 5cosa
) e peos Z,

2sino — cosa

5sina + 2cosa
— """ ecau ctgo = -2,5.
) 3sino —4cosa.’ g ’

130. Haiigure sHadueHMe BHIpaKeHHA tg a + ctg®c, ecau M3BECTHO, UTO
tga + ctga = 3.

131. C momortribo ¢hopMyJ IPUBEJEHN MPUBEIUTE K TPUTOHOMETPUUECKOI
(yHKIIMU yria o BhIpasKeHUe:

a) sin(g + oc); 6) ctg(n + a); B) cos® (37“ - OL);

r) tg(a —m); m) sin®(371 — a); e) ctg(a - 52“);

x) cos® (51 + a); 3) tg* (a - 97”); u) sin® (a - 77”)

132. Yupocrure BhIpasKeHUeE:

a) sin(90° — a) — cos(90° + a); 6) tg(a —360°) —ctg(270° — a);
B) sin(180° + a) + cos(a — 90°); r) tg(90° + a) — ctg(a — 450°).
133. YupocTuTe BhIpaskeHMe:

a) cos(w — oc)ctg(3?7T + a); 0) ctg(o — 27c)c1:g(377c - a);

B) sin(3m + a) + cos(a - %), r) tg(%‘ + (x) - tg((x - 77“)

134. Haiigure 3HaueHne BBIPAKEHU:

ctg? (a + E)cos2 (a - E)
2 2/ .

b
ctg? (oc - E) - cos? (oc + E)
2 2

ctg(1L5n—a)  ctg®(@n-a)-1
1-tg?(a—n) ctg(n+a)

6)

tg(g - 0L>cos<3?7T - OL)COS(ZTC —-a)

135. JloxkasKuTe TOMKIECTBO = —sina.

ctg(m — m)sin(?’?rE + a)
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136. C momorIpio GOpMyJI CIOXKe- ) ) .
HUS YIIPOCTHTE BHIPAYKEHIE: sin(a + B) = sinacosf + cosasinf
cos(a + B) = cosacosP — sinasinf3
a) sin(a + g) + sin(oc - %); sin(a — B) = sinacosP — cosasinf
6) cos(60° — ) + cos(60° + a); cos(a — B) = cosacosP + sinasinf3
tgo + tgP
tg(a +B)= ———F—
B) V2sin(a — 45°) — sina + cosa; go+p) 1-tgatgp
tga —tg
r) \/gsinochcosoc—Zcos(g—oc). tg(a—B):%
137. YupocTure BBIpaXKeHUE:
cos(a + B) + sinasinp sin(a + B) — 2sinacosP
a) . ; 6) .
cos(a. — B) — sina.cosp cos(a + B) — 2cosacosP
138. Hatigure tgo, eciiu M3BECTHO, UTO:
a) tga+Z)=2  6) tg(oa-p)=3 utgo - 2.
139. [Tokasxkure, 4TO:
2) 251n<a+%)7cosa _ /3 J2coso — 2sin(45° - ) /2
ZCos(a - 30°) —J3cosa B ’ 23in(60° + (1) —J3cosa B )

140. C momoirpio ¢GopMyJa IBOii-
HOrO yrIJia IpeoOpasyiiTe B CHHYC,

KOCHUHYC MJX TaHTeHC HEeKOTOPOro
yTIJjia BBIpasKeHUe:

cos2a = cos®a — sin® a

5 s sin2a = 2sinacosa
a) cos” 3o — sin” 3a;

2tga
in % a. tg2q = ==
0) 2sin 5 COS 53 g 1 tg’a
B) 2tg12,5oc )
1-tg“1,5a
141. ITpumenuTe GOPMYJILI IBOMHOTO yIJia ¥ YIPOCTUTE BhIpasKeHUe:
. 2 .
sin2a 2 sin” actga sin2a
==, 6) 2cos” o — cos2a; B) ———~; r) —5—.
) 2sina’ ) ? ) sin20 2cos?a
142. YupocTute BbIpasKeHUe:
a) 2sin(g + oc)cos(g + oc); 6) sin® (% - oc) — cos? (%T” - oc);

tg(45° + o)
1- tg2(45° +a) )

B)
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143. JlokasKuTe TOMKAECTBO:

(sina + cosoc)2

a) cos®a —sin® o = cos2a; 0) - =1;
1+sin2a
) Sin20 _ goq. r) tgo + ctgo = — 2.
1+ cos2a sin2a

144. YupocTtuTe BhIpaKeHUe:

) cos2a .

. ; 0) sinacosacos2a;
sina + cosa

B) cos®2a — 4cos® asin® a; r) sin® asina — sinacos® a.
145. Haiinure sin20, eciyu M3BECTHO, YTO Sina + coso = %

2sino + sin2a

146. Broiuucaure , €CJIM COSO, =

(S

2sino — sin2a

147. TIpeobpasyiiTe cyMMy TPUTOHO-

MeTPUYECKUX HKIMIT B IIpOW3BeEje- o+ o+
P byRKD p A cosa+cosB=2cos—Bcos P
HUe U YIPOCTUTE BBIPAKEHUE: 2 2
g + Q -
a) cosba + cos4a; COSOL—COS[}=—2S111(12ISSIIIOL2B
6) cos(40° + a) — cos(40° — a); ) . . a+P o-p
sina + sinP = 2sin 5 Cos—;
s O s O
B) sin< + sin—;
) 8 6’ . . . o—-pB a+p
sina — sinf = 2sin cos
. . 2 2
r) sinl,5a —sin3,5a.
148. [Toxka:KuTe TOXKIECTBO:
sina + sinf3 o+p sina — sin3a
— = ; 0) ——————— = —ctg2a.
) cosa + cosp 2’ ) coso — cos3a. g
149. JlokaXuTe TOMXIECTBO sino. - 2sin2o +sinda _ tg2a
’ A coso. — 2cos20 + cos3a )
150. YupocTuTe BhIpaskeHMe:
) 1,1 cos2a  sin2a ). 5) (sino - cosoz)2 —1+sin4da
cos3a cosa /\ sina cosa )’ cos2a + cosda ’

151. Haiigure Bce 3HAUEHUS ITEPEMEHHOI, TPU KOTOPBIX MMEET CMBICJ BbI-
paskeHue:

a) arcsin(2a - 1); 6) arccos(7 — 3a);

B) arctg(a® + a); r) arcctg(5 — a?).
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152. Hatigure 3HaUeHNe BLIPAIKEHUA 54a + 3b npu:
a) a=1, b=0,125; 6) a=0, b=-2T; B) a = 0,0016, b = 0,064.

153. IIpeacraBbTe BhIpaKeHU!e Y & BUIe KOPHA:
a) BOCBMOIi CTeIIeHU;

0) IBeHAAIaTON CTeIleHU;

B) IIIECTHAAIIATOA CTEIIeHH.

154. IlpencraBbTe B BuAe KOPHS N-i CTeIleHU BbIPaKeHNe:
a)¥/¥a; 6) Ya; ») VUa®;

vy {4 ; ) J¥a® - Ja; e) Y¥a -\¥a.

155. Yupocture BbIpakeHue:

a) ¥a®, ecima > 0; 0) §b®, ecom b < 0;
4
B) ¥256m?®, eciu m > 0; r) Mﬁ, eciu ¢ < 0;

) —5Y64b°, ecau b < 0; e) —2a’1 10“;00 , ecau a = 0.

156. IlpencraBbTe BhIpasKeHMNE B BUE OJHOUJIEHA:
a) Ya’; 6) —43%100 0004’ ; B) Tal-a"; r) 8a*{/-2434°.

157. Bocmosib3yiiTech CBOMICTBAMU CTEIIEHU C PAIMOHAJIbHBIM IIOKAa3aTeeM
U YIPOCTUTE BhIpaKeHUe:

: E E 2 m n m+n
a) a? -ad; 6) b 3 -b2; A" d" —a
1
B) c? 'Z/;; r) a? :a1’5; a™:a* =a™ "
_5 1
n) d ¢ :d3; e) Jn :n; ny —a
1
( %)E. -0,2 0,5.
)K) a 5 3) (b ) s (a,b)n - a"b"
) (4 i )—3, K) (b°’75 )1,25 -b%- )
| ’ -
1 Bads =2
) (a0,4 )E .5 a4; M) 1% . (m71,2 )—0,75. b b
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7 1

b3 —p3
4
5b3

158. Cokparure npobb

U BBIUHCJIUTE ee 3HadyeHue npu b = 4.

159. IIpumenuTe (POopMYyJabl COKPAIIEHHOr0 YMHOMEHNUSI U YIIPOCTUTE BbI-
pakeHue:

1 1 1 1 1 32
a) (4a2 —3b2)(4a2 +3b2)—16a; 6) <a4 +5a2) —Ja - 25a°.

160. CoxkpatuTe apo0Ob:
1 1 1 1 11 1

a-49 al2 —pl2z x3 —16 at —2a8b8 1 b4
a) 4 0) —— B) — 5 ) ——51
a2 +17 ab —pb x3 +8x6 +16 a4b4 —a
1 1
4 2
161. Yrpocrure BhIpaskenue — & — 3 4 @

1 1 1°
at -6 a4t +6 36-a2

162. Bocnom;ayﬁ’recr; CBOIICTBAMHU CTEIEHU C ﬂeﬁCTBHTEHBHBIM IIoOKasare-
JIEM W BBIIIOJIHUTE ,HEfICTBI/IH:

a) aﬁ_al—ﬁ; 6) aﬁ+2:aﬁ—l;

B) (aﬁ)ﬁia2; T) (aﬁ"ﬁ)ﬁ+ﬁ.

163. IlpexcrasbTe B BHE IIPOU3BEAEHUS CYMMY:

1-x x
a) 5571 +5% +5°+1; 6) (3) +812 —9*+1,
164. HaiiguTe 3HaueHNe BLIPAKeHUA:

a) log, (azb), ecJI U3BEeCTHO, uTo log, b = 5;

0) log, %, ecJu U3BeCTHO, 4To log, a = 7.

165. 3unaa, uro log, 2 = a, BeIpa3uTe Yepe3 a 3HAUEHUE BBIPAMKEHUA:
a) log,10; 6) log;2,5.

166. sBecTHO, uTO lga = b. BripasuTe uepes b 3HaUeHUE BbIPAKEHU:

a) 1g(100a); 6) lg(\10a); B) lg s r) 1g(0,0001a).

2\3/7

167. Haiigure 3HaueHMHe BBIPpAMKEHUs log Ja TZ, eciu WM3BECTHO, UTO
logba:\/g.
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_@_

168. CokparuTre panuoHAJIbHYIO JPOOL:

a) 9-x? 5) a? ~10a +25 5) 9m? + 6mn +n? r) 262 ~b-3
-3’ 5-a ’ om2_-n2 ’ b+1
169. BoimosHuTe AeiicTBUA:
a) % _l—xz,( 1 _x )
1-x 2241 \x®2-2x+1 1-x2/)

2x+1 x-9
6) (1o + 52—+ 2% ): - :
x+2 x°—-x-6 x-38 x 6—2x
170. BocmonbsyiiTech COOTHOINIEHUSMHU MEKAY TPUTOHOMETPUUECKUMU
PYHKOUAMU OLHOT'O U TOTO Ke yIJla U YIIPOCTUTE BbIPAKeHUeE:

a) cos?a —1; 6) sina - ctga;
2
sin™ o . .
B) ——; r) (1-sina)(l+ sina);
) Sy ) ( ) )
2
) =2 - tga; e) cos* o —sin* a + sin? a.
1-cos“a

171. [Tokas;KuTe TOKAECTBO:
a) cos®a + sinacos®a + sin*a = 1; 6) cos®a + cos® actg’a = ctgla.

172. C momoitsio GOopMyJa IIPUBEAeHUs IpeodpasyiiTe K TPUTOHOMETpUUe-
CKOI (DYHKIIUU YTIJIa O BbIpaKeHue:

a) cos(% - a); 0) tg(%E + oc); B) sin®(27 — a); r) ctg(a - 57“)
173. YupocrTure BbIpasKeHUE:
a) sin(270° — o) + cos(270° + a); 6) ctg(a — 270°) — tg(540° — o).

174. Hatigure 3HaUeHNe BLIPAIKEHUA
tg? (o — 2m) - sin® (o — 1,57m) + cos® (27 + a).
3
sin(r-a) _ (5]
sin(g—rc - (x) ctg(n B a)

175. JIoKasKHUTe TOXKIECTBO +tg(n+a)=-1.

176. C momoriibio hOpMyJI CI0KEHUA YIPOCTUTE BhIPAXKEHUE:

a) sin(a+%)—sin(on —%); 0) \/Ecos(g—(x)—coson —sina.
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177. Haiigute tgo, ecau m3BEeCTHO, UTO tg(% - oc) =4,

\/gsina + 2005(E + cx)

178. [Toxka:KuTe TOMKIAECTBO = ctga.

2sin<g + a) - \/gcoson

179. C momoinpio (popMys JBOMHOIO yrJa mpeodopasyiiTe B CUHYC, KOCUHYC
WJIN TaHTeHC HEKOTOPOTO yIJa BhIpajKeHue:

21;gg
a) cos®Ta —sin®Ta; 6) 2sin%cos%; B) — 2 .
8 8 1-— tgzﬁ
180. YmpocTuTe BbIpakeHue: 2
a) 2sin(£ - oc)cos(£ - oc); 6) sin? (3—” + oc) — cos? (3—“ + oc).
4 4 4 4
1-sin2
181. [Toxka:KuTe TOKIECTBO % =1.
cosa —sina)
182. YupocTuTe BbIpaskeHue:
a) 4sin%cos%cosa; 6) cos®4a —4cos?2asin® 2a.

183. IIpeobGpasyiiTe cymMMy TPUTOHOMETPUUYECKUX (PYHKIIMI B IpPOU3BeJe-
HIeEe U YIPOCTUTE BBIPAKEHUE:

a) cos8a + coslO0a; 06) cos(25° — a) — cos(25° + a);
B) sin% + sin%; r) sin7,50 —sin2,5a.

sino + sin3a

184. [lokaxkure TOMXICTBO ————— = tg2a.
cosa + cos3a
i coso —cosTa
185. Yupocture BhIpaskeHUe ( sina. __cosa ) :
sin2a  cos2a sina

186. Haiigure Bce 3HAUEHUSA ITEPEMEHHOI, IPU KOTOPBIX MMEET CMBICJ BbI-
paskeHme:

a) arcsin(a + 3); 6) arccos(1l - 2a);

B) arctg(3a + 4); r) arcctg(a® — 7).

187. HaiiguTe 3HaueHNe BLIPAKeHUS §/x —23/x , €CJIM:

a)x =1; 0) x = 0; B) x = 64; r) x = 0,000001.

188. IIpexncraBbTe B BuAe KOPHS N-# CTEIIEHU BBIPaKEHUeE:

0fe; 6 We; m VW o PBC.
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189. VuopoctuTe BhIpaKeHUe:

a) Ym*, ectm m > 0; 6) Ve, ecom e < 0

5) §1000000x°, ecmm x > 0; r) 6/%, ecom a < 0.

190. IlpezncraBbTe BBIpasKeHME B BHUAE OJHOUJIEHA:

a) Yx’; 6) —538p%; B) 5ed—c?; r) —4a%%-1284".

191. BOCHOHBSyﬁTeCL CBOIICTBAMMU CTEIIEHU C panroOHAJIBHBIM ITIOKa3aTeJleM
1 YIIPOCTHUTE BBIPAKEHUE:

2 _1 _2
a) a®-a 6; 6) b°:¥b; B) (070’75) 9
3 410,75 B 3\ T
r) Wd - (d?)4; 1) (m3 )" (w0 e) (Wn) n 7z,
8 2
a3 +a3
192. Coxpature n1po0b ——— ¥ BBIUKCJIUTE €e 3Ha4YeHue npu a = 4.
4a3

193. IIpumenuTe (popMyJbI COKPAINEHHOTO YMHOMKEHUS U YIPOCTUTE BbI-
pakenue:

1 1 1 1 1 5\2
a) (a2 +3b2)<a2 —3b2)+9b; 6) (b4 —2b2) —Jb - 4p°.
194. Cokpature Apo0b:
1 1
a2 +5 x4 - 36
a) — 1 0) a5 B) 11
a-as x4 -12x8 + 36

195. BOCHOJIBSyfITeCI) CBOIICTBAMU CTEIIEHU C ZI;EfICTBI/ITeJIBHbIM IIOKa3aTe-
JIEM U1 BBIIIOJTHUTE HeﬁCTBHHZ

a) az"ﬁ-aﬁ; 0) aﬁ”taﬁ‘z;

B) a5:<a ; I‘) (a\/?-#\/g)ﬁ—ﬁ.

196. IIpexcTaBbTe B BUAe IpOU3BefeHUS cymMmy 4% 1 — 22% 4 4%+3,
197. HaliguTe 3HaUeHNe BLIPAYKEHUI:
a) log,(ab), eciu ussecrro, uro log, b = 2;

6) logb%, ecsu U3BeCTHO, uTo log, a = 5.
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198. 3nasg, uro log;2 = a, BbIpasuTe UYepe3 a 3HAUEHUE BBIPAKEHUA:

a) log;12; 6) log;1,5.

199. UssecrtHo, uto lga = b. BripasuTe uepes b sHaueHMNe BHIPAKEHUA:

a) lg(10a); 6) 1g(410a ); p) lg ;% r) 12(0,001a).

_®_

200. Permrure apo0HO-palnoHaJbHOE YPaBHEHUE:

a) “+2x g . 5) «*-8x 15 |
x+4  x+4° 5-x x-5’
x2 +3x-4 0 r) (x? +3x —18)(x? — 36) —0:
2 +2x-8 x+6 -
222 -x-6 222 +x-1
1-—=—— =0 T =3x+1;
z) 2—-x 0 e) x+1 8
X x+1 X 4 18
K + =0; 3 - = ;
) x2_4 x+2 ) x+3 x-38 42_9g
3x+1 5 6x -2 x—2 1 2
u + = > K + = ;
) x x-2 x?_2x ) 2-x 2P+x 22-1
3 3 -
JI) X+ X 2 M) 14 45 14

4x2 -9 4x2+12x+9 2x-3’ x2_8x+16 x-4

201. Permure cucremy ypaBHEHUI:

x+y=3, x+2y =4,
a) 2 6) 2 2
xy+ x° = 3; x° —4y® =0;
x—-y=1, x+y=-8,
B) r) 5 5
xy = 6; x°+y +6x+2y=0.

2
. |xy—x° =1, .
202. Pemute cucremy ypaBHEHUN U HaWauTe 3HAUEeHUE BBI-

y+4x =06

PaKeHUd X; 'Y, + Xy * Yy, €cau (x5 y;) U (X35 Ys) — DellleHUus CUCTEMBI ypaB-
HeHUN.
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Bepuo su, uro mapa umucesa (1; 2) ABiseTcA pellleHUEM TAHHON CHUCTEMBbI?
CKOJIBKO pellleHuil uMeeT AaHHAsA CUCTeMa YPaBHEHU?

BepHo JI, YTO JaHHAd CHUCTeMa PaBHOCHJIbBHA CHCTeMe {

2x -y =0,
x+5y =117

203. Pemtute KBagpaTHOE HEPABEHCTBO:

a) 2x% +5x —7>0;
B) 9—x%<0;

6) Tx? —x<0;

r) 6x2 —x+1>0.

204. PemuTe HepaBeHCTBO METOIOM WHTEPBAJIOB:

x—-3
> .
a) x+1 0;

2
1_‘) (x_sx)_(:-lx_s) g O;
x—-10

<
2+5

x)

1.
E’

6)

)

3)

(x-8)(x+2) _ x2+6x+5
A TORArT AT . 2 TP L0
x-1 \0’ B) x+4 O’
3-8x 22 +2x+3

<1 e) H5———>-3;
x+1 ) x® -4x+3 ’
x-1 < x+1 | - 1 s 1

= ’
3x+3 2x -3

x2+2x-3 T 2x+1”

205. PemiuTe mpocreiilliee TPUTOHOMETPHUUECKOE YpaBHEeHUe:

. 1
a) sinx = 5

6) sinbx = 0;

sinx = a,
x = (-1)"arcsina + tn,ne Z

cosx = a,
x = tarccosa + 2nn,neZ

tgx = a,
x = arctga + tn,neZ

ctgx = a,
x = arcctga + n, n €Z

K) tg8x = 0;

H) ctg(x + %) =J3;

b __ﬁ. _ )= _
ﬁ)_ 3 p)ctg(Sx 10) 1.
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206. Hatigure HyaIu QYHKIIUU:

a) y= sin(2x - %); 6) y = ctghx — /3.

207. Pemnre ypaBHeHUe, BBIIIOJIHUB 3aMeHY II€PEMEHHOM:

a) 2sin®x — 3sinx +1 = 0; 6) cos®x + 2cosx — 3 = 0;
B) 3tg?x —4tgx +1=0; r) ctg®x —4ctgx + 3 =0.

208. IIpuMeHHTE OCHOBHOE TPUT'OHOMETPHUUYECKOE TOMKIECTBO M PEIINTE
ypaBHEHUE:

a) 3sin?x + Tcosx — 3 = 0; 6) 2cos®x + Hsinx = 4;

B) 8cos®x + 6sinx — 3 = 0; r) 2sin®x + 5cosx —4 = 0.

209. PemuTe ypaBHeHNe, NCIOJIb3ysI METOJ PA3IOKEHNUS Ha MHOMKUTEJN:
. 2 . N \/* _ .

a) 3sinx —cos” xsinx = 0; 0) V2cosbx = 2sinxcosbx.

210. Haiigure abciiycchl TOUEK mepecedyeHusa rpadpuxa QyHKIIUN:

3.
Z’
211. Pemure 0JHOPOLHOE TPUIOHOMETPUUECKOE YPaBHEHHE:

a) y =sin®x u mpamoit y = 6) y = ctg’?x u mpamoit y = 1.
a) sinx + \/gcosx =0

0) sinx —cosx = 0;

B) sin’®x — sinxcosx — 2cos® x = 0;

r) 2sin®x — 5sinxcosx + 3cos® x = 0.

212. HaiiguTe abciucchl TOUEK mepeceueHuA IrpadmKoB MYHKIIUN I = COSX
u y = 3sinx.

213. ITpuBeguTe ypaBHEeHNE K OJHOPOJHOMY U PEIIUTE €ro:

a) 6sin®x + sinxcosx — cos®x = 2; 6) 4sinxcosx — 3sin®x = 1.

214. PemiuTe ypaBHEHHNE, WCIIOJbB3YSA PA3JIUUYHBIE TPUTOHOMETPUUYECKIE
QOpMYyJIbI:

a) sinbxcos3x — cosbxsin3x = 1; 6) cosxcos3x = sinxsin3x;

B) sin2x = cos® x; ) 4sin® x — cos2x = 5;

I) sindx —sinl1l0x = 0; e) cos7x = cos3x.
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215. HaiinuTe Bce KOpHH ypaBHeHHUs cos2x + sin®x = cosx, mpuHamIeKa-
mue oTpesky [-m; 7).

216. HaiimnTe HanMeHbBIIINI MOJOMKUTENbHELIA 1 HANOOJIBIINNA OTPUILATEb-
HBI KOPDHU ypaBHEHUS:

a) sinx + sin2x + sin3x = 0; 6) cosx —cosbx = sin3x.

217. PemiuTe nppaiuoHaJIbHOE ypaBHEHIE:

a) V3x—-1=T; 2W=a,ne]\’

0) ¥8x -3 = -5; Ecmu a >0, 10 f(x)=a*",
B) \/m =3; ecau a <0, To KOpHeIl HeT.
r) Yx? —5x+81 -3=0; o
0 Y3 —ax = -5 "Nf=) =a.n N

f(x) _ a2n+1.

e) Yx? —16 = 2.

218. Haiigure abcIucchl TOUEK mepecedyeHnsda rpaduKoB PYHKIMI:

a)y=mp1y=2; 6)y=m uy=-2.
219. PemuTe ypaBHEHUE IBYMSA CIIOCOOAMIU:

a)m:x; 6)M:x—2;

B) Vx+1+1=x; r) Jx+1+5-x=0.

220. Haiigure B3HaueHHA I[IepeMeH-
HOM, IIPM KOTOPBIX PABHBI 3HAUEHUS BbIpa-

JKeHUIH: 20f(x) = g(x), neN
a) Vi—-x umw x-1; Ilepswtit cnocob
6) 4Jx+6 m x+1. {f(x) = (g(x))™",
221. Pemure wuppamuoHaIbHOE ypaB- g(x) = 0.

HeHUe: Bmopou cnoco6b

a) Va2 +5x+1 = 2x - 1; f(x) = (g(x))*"

IIpoBepka

6) V6 —x—x® —1=x.
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222. HatiguTe abeiiucchbl TOUEK IIepeceueHns: rpapuKoB QyHKITHI:

a) y:\/6—4x—x2 uy=x+4;
223. Pemure ypaBHeHUe:

a) Yx® —x®+9 = x;

0) 6 -38x —x° = —x;

B) Yt + 4% —Tx+6 = x.

224, Hatinure Hyau QYyHKIIUN:

a) y=vJx+2-x;

B) y:m—x.

225. Permrture ypaBHeHUe:

a) J2x -9 =6 - x;

0) Yx+2 :‘\‘/Zx—i’);

B) mzm;

) m—szi—zo;
m Yx® —4x+5 =8x—1;

e) \/6x2+2x—14 :\/xz—x—6.

226. Haiigure abciucchl TOUEK IIe-
peceueHusd rpadUKOB PYHKIUI:

a) y=\/x2—5 uy=+Jx+1;

6) y=vb-x* my=x-1.

#f(x) = g(x), neN
f(x) = (g(x)™ !

6) y=vVx®+8 —2x—1;

2f(x) =*/g(x), n eN

Ilepswtii cnocob

{f(x) = g(x), {f(x) = g(x),
nian
g(x)=0 g(x)>0.

Bmopoil cnocoo
f(x) = g(x)
IIpoBepra

6) y=vx® —4x+5 u y=+Jx—1.

227. Pemnre nByMs crmocobamMu ypaBHeHuHe Yx© +4x—-16 —¥2x -1 = 0.

228. HaiinuTe KOpHU ypaBHEHUS:
a) Vx+2 —Jx -6 = 2;

6) Vx-5+10-x = 3;

B) V3x+1—-Jx+1=2;

r) V1lx -2 + 3Jx = 6.

JF@) + /e = a
(7@ £ Je@)) = a®

IIpoBepka
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229. Hatimure abcerucchbl ToUeK mepeceveHus rpadura QyHKIIAN:

a) y=\/3x+7 ~Jx+1 m apAMOn y = 2;

6) y =x+2+/3—x unpawmoit y = 3.

230. PemiuTe ypaBHeHUe ¢ IOMOIILI0 MeTOa 3aMeHbl ITepeMeHHOI:
a) Jx +4x -6=0; 6) 3x +2%x = 3;

B) Jx -8 -3Yx -8 +2=0; r) ¥x+9 -x+9=2;

n) 2% +5+Jx? +5 = 20; e) 2x% —dx ++/2x% —4x +12 = 8.

231. HaiizuTe KOpHU ypaBHEHUA:

a) x;?’—z *+3 _ g, 6) 3/’6;; +3/“f — 2,5,
X X X —

232. Pemtute uppaiuoHaabHOEe YpaBHEHUE:
a) Jx+1-Jx—2=4; 6) V3-x-V2-x =/2;
B) Vx+ 5 VJx -2 = x; r) J3x-5-Jx-2=x-1.

233. IIpuMeHUTE IPaBUIO PaBEHCTBA IIPOU3BEAEHUA HYJIIO U PEIIUTE YpPaB-
HeHUe:

a) (x+8)Vx+3 =0 6) (x2 +4x +3)Jx +2 = 0;
B) 2x —1)Vx? -1 =0.

234. IlpuBeguTe JeByI0 U IIPABYI YaCTH a'® =a*? a21,a>0
yPaBHEHHUA K CTEIeHAM C OJUHAKOBBIM OCHOBA- )
HUEM U PeIIuTe ero: f(x) = g(x)
2775 = 0,25; 6) 0,2 = 1
2) ) Y125
5x-6 ) y
) 0,25 2 =0,5%; r) 10072 = 0,13 %,

235. Hatinure abcruccsl ToueK mepeceveHusi rpaduKoB GyHKITUI:
a) y=2°"2"3% y y=1; 6) y="7""**% u y=343.
236. Haiimure Hyab QYHKIIUNA:

x—8
a) y:(lé) _9. 6) y =31 -1,

3 25’
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237. Pemure ypaBHeHUe:

a) 7 =10; 6) 1,272 = 3.
238. Hcmonn3yiiTe CBOMCTBA CTEIIeHeH 1 PelluTe ypaBHEHNe:
x2 x
o =g b a5 (4
12- 22 9
B) 275" = 0,1:(10° r) (0,6)" (2?5) - (?) '

239. Haiinure alOcmucchbl ToOUYeK ImepeceueHus TrpaduKoOB (QYHKIIUH
y=3""15" uy==675.

240. Pemure ypaBHeHUE:

a) 32" — 532! = 36; 6) 55 1 +5° 2 +5° % =155,
241. Cpenu pucyHKOB 38, a—z BuIOEpHTe TOT, Ha KOTOPOM m300pasKeHa
=92% .
rpadguryeckasi MOJeJb CUCTEMbI YPaBHEHUA { 4
y=4.
a) Y4 0) 173
7 7
6 6
5 5
4
3 3
2 2

~

-5-4-3-2-1 " Ol 2 38/4 5 -5-4-3-2-1 " 01 2 3 4 5«
-2 -2
-3 -3

4 2) YA
5

3 1
2 3
-5-4-3 —2—101 12345«

-2
-3

|

KY

6)

—5—4—3—2—11 01 234 5%x

Puc. 38
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7PN = 4947,
0,94x+y—5 =1.

243. Haiimure abciucchl TOUEK IlepeceueHUss rpapuxa (GYHKIUU C OCHIO
abcuce:

a) y= 95inx~cosx _ \/g; 6) y= 7cos2x—sin2x _ ﬁ.

244. PertuTe HepaBeHCTBO, MCIIOJb3YsA CBOMCTBA CTelleHel W CBOIiCcTBa IO-
KasaTeJbHON (QOYyHKI[UU:

242. PemiuTe cucteMy ypaBHEHUH {

4x-1 1
< 1.
a) 5 55

x-T7
6) (%) >1,2; ol > ge®

x < .
B) 3 10, Ecauz a >1, TO Eciu 0<a< 19 TO

r) (\/5)97“ > %; f(x)> g(x) f(x) < g(x)
1

e) (Y10)*" <o0,001.

245. PemnTe moKasaTeJabHOE HEPaBEHCTBO:

x -2
a) 1’577236 <(%) ; 6) 7x277,2x+3,9 >4gﬁ;
3x -1 2x%
B (37 >er; D (L) <4
3 8

246. Haiinure o0acTh oupemeaeHnsa QYyHKIIUN:

a) y =497 — 283" +27; 6) y=——8 .
27 -4-2* -3

247. Pemure HepaBeHCTBO:

a) 2 —2** <15; 6) 72 —14-7* <5;

B) 3**1 —5-3"71 >36; r) 2-16% — 2** —4%*-2 > 15,

248. PeminTe HEPAaBEHCTBO, MCIIOJIL3YSA METOJ 3aMEHLI IIepeMeHHO:

a) 4% + 251 > 80; 6) 321 3" _2<0;

5) (é)x—s-(é)xw; r) 5-5% —8-57>2.
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249. BribepuTre ypaBHEeHUs, He UMeIOIe KOPHEH:
a) 9° = 5; 0) log,(—x) = 3; B) 5* = -3;
) 9/;=—2; In) cosx = /2.

250. PermuTe jsorapudMuyueckoe ypaBHeHUE, HUCIIOJb-
3ys OomIpefeeHre Jorapudma: log, f(x) =0
b
a) log, ;(5x —1) = -2; 6) lg(x +7) = 3; f(x)=a
B) log ; (x* - 5x +2)=6; r) log,(x? —8)=0.

251. Haiigure By QYHKIIUHN Y = 10,9,“0,25(5362 -3x + 1).

252. Pemiure ypaBHeHUE:
a) log,(x? — x —17) = log, (2x — 7); 6) 1g(x? + 7x - 3) = lg(4x + 1);
B) log,(4x — 1) = log, (Tx — 3) + 1; r) 1g(x?-125) =1g(x — 6) + 2.

253. HafiguTre abcIiiucchl TOUEK ImepeceueHunsda rpapukoB PyHKIUI:
a) y=log,(x-1) u y = logz(x2 -x —16);

6) y=lg(l-x%) u y=1g(x® +5x-2).

254. VcnoabayiiTe cBoicTBa Jiorapud-

MOB U peInTe YpaBHEHUe: log, f(x) = log, g(x)

Ilepswiit cnocod

f(x) = g(x), i f(x) = g(x),
f(x)>0 g(x)>0.

a) log, x +log,(x+6) =1;
0) log;(x+1)+1log;(x+3)=1;

B) log;(x —1) =1 -log;(x + 3); Bmopoii cnoco6
r) log,(x —2) = 3 —log, x; f(x) = g(x)

n) lg(x + 3)+1g(x - 3) = 1g(2x - 1); IIposepka

e) log,(x+2)+log,(10—-x) = 2+log, x.

255. HaiinuTe Bce 3HAUEHUS MEPEMEHHOM, IIPU KOTOPBIX:
1,

E’

0) sHaueHue Beipaskenus lglglg(x —5) paBHO HyIIIO.

a) sHaueHMe BbIpa:keHusa log,log;log, x paBHO



TloBTOpemue Kypca aireGpsI
256. PemuTe ypaBHeHUe, UCIOIb3ys METOJ 3aMeHbI IepeMeHHO:
a) lgx +3lgx —4 = 0;
6) 3log:x — Tloggx +2 = 0;
B) log? x + 6log, /x = 10;
r) log? x +6 = 5log; x.
257. PemiuTe jgorapu@MuuecKoe ypaBHeHUe:
a) log, (5x2 + 6x) = 3;
6) log, (2% —8x +9) = 2.

258. HaiinuTe Bce KOPHU ypPaBHEHU:

— . 2 = 5 5
a) log, x + log,s x + log, x = T; 0) 21g x+3—10gx10’
B) 10g4 X — logx 16 -1= 0; 1—‘) 10g0,2 \/3x +4 = 10g0,2 X5
) 4log3x_6.210g3x+820; e) log3(10—3x)=2—x-

259. Pemtute ypaBHeHUE logx(9x2) . logg x =4.

260. HaiiguTe KOOpAMHATHI TOUEK IiepeceueHUs TpaduKOB QYHKIIUI
y=10"%" u y=x%-6.
261. Hatinure Bce kopHU ypaBHeHus 1+ 2log, cosx = log,(—3sinx).

262. BeiGepuTe ypaBHeHHe, He PABHOCUIbLHOE YpaBHEHHIO X2 + 5 = 0:

a) x§6:0; 6) x> — Tx + 13 = 0; B) logy(x — 8) = -3;

r) 7* = -5; o) bx — 12 = 3(x + 4) + 2x.

263. Hatinure Hyau QYHKIIUU:

a) f(x) = logy(2* = 7) — 3 + x; 6) f(x)=1log,(1-x)- logz(— xlfg)-

264. Pemure ypaBHeHUe:

logg(x+1)—6_1' 2logZx -1 1
; .

logy(x+1) log2x +2logyx +2

a)
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265. Cpenu pucyHKoB 39, a—e BbIOepUTE TOT, KOTOPHIN sBJAseTcA TIpadu-

. . y =log, x,
YEeCKOI MOAEJbIO CHCTEMBI YPABHEHUI | y
x° +y° =4.
6) YA
y
a) . 3
3 7
6
ﬂ 5
4
-1 |01 345678 910x 3
-1
» AR
—4 —4—3{1001/'34567896
6)

2) y

A
3
ﬂ
3104 ) 345678910 1
—110 345678 910X
L3
-4 -3

Puc. 39

266. Pemiure cucteMy ypaBHEHUIH:

{logzx—log4y=0, s 3" - 2Y =144,
log, x —log,y=1; log 5 (y —x)=2.

267. PemuTe HepaBeHCTBO, Y4YU-

TBIBaA 06JIACTH ONpeLeseHUs U CBOM- log, f(x) >log, g(x)
CTBO MOHOTOHHOCTHU JIOTapU(MMUIECKO
byHKIUNT: opu a > 1 mpu 0<a<1

a) log;(5x —1) > log; (2 - 3x); f(x)>g(x), | [f(x)<e(x),
0) logl(z —x)>log,,(2x + 4); g(x)>0 {f(x) >0

5
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B) log,, (x? - 4) <log,, (3x);
r) log,,(x? - 25) > log, , (~24x).

268. PemnuTe HepaBeHCTBO, IPEACTABUB UYMCJIO B IIPABOI €ro 4acTu B BHUIE
JorapudmMa 4ucia o 3aJaHHOMY OCHOBAHUIO:

a) lg(x —1)<1; 6) log , (% —x)>-1;

12
B) log, ,(5x — 2% +15) < 0; r) log, 3;%‘ > 3.
269. BeinmoHUTE 3aMeHY MePeMeHHOM U PelrnuTe HepaBeHCTBO:
a) lg”x — 21gx — 8 <0; 0) log§,5x—5log0,5x+6<0;
B) log? x <4; r) log} (x—4)>1.

270. PemuTe HepaBeHCTBO, MCIOJb3YsA CBOMCTBA JIOTapU(PMOB:

a) lg(x-2)+1g(27 - x) < 2; 0) log,s(x +1) —log,(x —2) > - 2;

B) log, (x —1) +log, (x + 4) > -1; T) logﬁ (x-1)+log,(x—-1)>-2.
6 6 5

271. Pemmnre gBoiiHoe HepaBeHCTBO 0 <logg(x + 3) < %

272, PemuTe cucTeMy HEPABEHCTB:

log,(3x —4)>1, 5 log, ; x* >1log, ; 20 — log, ; 5,
logy;(x +1)>log,;7; log,(4x-1)>0.

273. Ina yuxmnum f(x) = log5(26—3x) HalnuTe 3HAUEHUSA apryMeHTa,
mpu KoTophix f(x) > 2.

274. WsBecTHO, UYTO J3 ABJISIETCS  pellleHreM  HepaBeHCTBa
log,(x —1) 2 log, (3 — x). Haiinure ocTasbpHble pelIeHUA STOTO HEPABEHCTBA.

_@_

275. Pemure apo6HO-paninoHaIbHOE YPaBHEHNE:

6 3 x+1 3 4
+ = ; +1=
¥ -1 x+1 x-1 0)

x+2 2 rdx+ 4
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276. Pertute cucTeMy ypaBHEHUIHA:

2 _ 2: X + 21,
S el A
x+y=—1; xy:—2.

277. Pemure KBaJpaTHOE HEPABEHCTBO:
a) 3x% —4x+1<0; 6) x* +3x<0;
B) x% —25>0; r) 7x* +3x+2>0.

278. PertuTe HepaBEHCTBO METOJOM MHTEPBAJIOB:

x+5 (x+3)(x—-T7)
<0; — 2R >0
2) x =17 0; 6) x+9 0;
8) xz—x—2>0. r) (x—1)2(x+2)<0_
x+7 x-6 ’

x+2 2x% +16x -3
> 2; e) ———— —<2.

A 3-x x% +8x

279. Pemute mpocreiiliiee TPUTOHOMETPUYECKOE YPaBHEHNE:

. _ \/5 . . _n. s X 1 .
a) sinx = 5 0) sin3x = 0; B) sin-- = -23
_1. n)_ V3. x_ _N2
r) cos2x = 1; In) cos(x + §) =5 e) cosg =~
xK) tg(x + %) =1; 3) tg(5x + %) = -J3; u) ctg8x = 0;
_m)o_V3
K) ctg(3x 10) 3
280. Haiigure Hyau QYyHKIIUN:
a) y=cos(3x+%); 0) y=tg(x—g)—1.
281. Pemure ypaBHeHNEe, BBIIIOJHIB 3aMeHy IIePeMeHHOM:
a) 2cos”x + 3cosx +1 = 0; 6) 2sin®x + sinx = 1;
B) 6tg’x + tgx —1 = 0; r) 2sin®x + cosx —1 = 0;

1) 4cos®x — 3sinx = 3; e) 2cos®x + 5sinx = 4.

.
’
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282. Pemtute ypaBHeHUNe, UCIOJb3ys METOJ Pa3J0KeHUS HA MHOMKUTEJIN:
a) bcosx —sin® xcosx = 0; 0) J3sinTx = 2sin7xcosx.

283. HaiinuTe abcrucchbl TOUEK IepeceueHus rpapuxa QyHKITUN:

a) y= cos’x u OpAMOU Y = i; 0) y= tg®x u mpamoit y=3.

284. PeminTe OgHOPOAHOE TPUTOHOMETPHUUECKOE YPaBHEHUe:

a) J2sinx + cosx = 0;

0) sinx + cosx = 0;

B) sin’®x + 2sinxcosx — 3cos® x = 0;

r) 7sin? x — 8sinxcosx + cos®x = 0.

285. HaiiguTe abCciucchl TOUEK ImepeceueHnus rpaduKoB QYyHKIUN y = sinx
u y=>5cosx.

286. IIpuBenuTe ypaBHeHIEe K OJHOPOLHOMY U PEIIUTE ero:
a) 6sin®x + 2sinxcosx — 2cos® x = 3; 6) 3cos®x + sinxcosx = 1.

287. Pemure ypaBHEHUE, WCHOJb3ys PAa3JUUYHBIE TPUTOHOMETPUUECKUE
(OpMYyJIbI:

a) sin8xsinbx — cos8xcosbx = 0; 0) sin3xcos9x = cos3xsin9x;
B) sin2x = sin®x; r) 4cos®x + cos2x = b;
o) sindx + sinbx = 0; e) cos8x = cosb6ux.

288. PemiuTe ypaBHeHUe:

a) V5x-1=9; 6) ¥x+3-4=0;

B) \V2x% + 5x +11 = 3; r) Yx* —5x+16 -2=0.
289. Hatinure aberuccesl ToUek mepecedeHus rpaduKoB QyHKITUI:
a)y=Mny:2; 6)y=mny:—1.
290. PemuTe ypaBHEHUE OIBYyMA CIIOCOOAMMU:

a) Vx+b5=x-1; 6) 2Jx+5 —x = 2.

291. HaiinuTe 3HAYeHUS IIepeMeHHOII, IPU KOTOPBIX PABHBLI 3HAUEHUS BbI-
paskeHuin vbx+1 um 1-—x.
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292. PermuTe uppamnuoHaJbHOe YpaBHEHUE:

a) V6 —14x +9x? =2x - 1; 6) V2x® +8x+7 -2 = x.

293. Haiigure abcmumcchbl TOUYeK ImepeceueHuA TrpaduKoB (QYHKIIUH
y=l+4x-x* my=x-1.

294. PerriuTe ypaBHEHUE:

a) ¥8x® +x® -1 = 2x; 6) Y7 -2x+x° = x.

295. Haiigure HyaIu QYHKITUU:

a) y=~Jx+7-x+1;
0) y=\/4+2x—x2 —Xx+2;
B) y=x*-4-x° +x.

296. Pemure ypaBHeHUE:

a) JTx+1 =4x +16; 6) $4x -7 = %3x —4;

B) Vx? +16x +3 = J/8x + 3; r) V6x2 +2x-10 —-Vx* —x -2 = 0.

297. Hailigure abcmmcchbl TOUYeK IepeceueHUA TrpaduKoB (QYHKIIUHT
y=v7x*+x-2 un y:m.

298. HaiiguTe KOPpHU YPABHEHUA:

a) Jx—-9 -Jx—-18 =1; 6) Vx —Jx+3 =1;

B)V2x — 3 +J4x +1 = 4; V4 -x +Jx+5=3.

299. PermuTe ypaBHEHUE ¢ IOMOIIBIO METO/Ia 3aMEHbI IIEPEMEHHOT:
a) Jx —¥x —20=0; 6) ¥x-83+Yx—3-6=0;
B) x2 -5 +x% -5 =42; r) 2x% +3x = 5v2x% +3x +9 — 3.

300. Halifure KOPHU ypaBHEHUS | ’i7 45T _ g,
X

X
301. Pemure uppamnuoHaJbHOEe YpaBHEHHUE:

a) Ve+1-Jx+4=2; 6) V1-x +Jx = x.
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302. IIpumeHUTE CBOMCTBO O pAaBEHCTBE IIPOU3BEAEHUS HYJIO U PEITUTe
ypaBHEHUE:

a) (x-— 5)@ =0;

6) (x® +6x+8)Jx+3 =0;

B) (x -2 -4 =0.

303*. HaiinuTe Bce KOPHU YPaBHEHUA:
a) J5 - 2sinx = 6sinx -1

0) J3cos2x —1 = +/2sinx.

304. ITpuBenuTe JIeByI0 U IPABYIO YAaCTU YPaBHEHUS K CTEIEHAM C OJWHA-
KOBBIM OCHOBAaHUEM U PEINTE yYpaBHEHUe:

x 1.
a) 32 = %,
1-2x
o (2) -2y

7x% - 5x

B) 3 ° =¥9.

305. Haiigure abcimcechl TOUYeK IiepeceueHUs TIpauKoB (QYHKIIUHA
— 5x2+6x+8

y uy=1.

306. HatiguTre Hya1b QYHKIUU Y = W - 3%

307. Pemure ypaBHEeHUE:

a) b* = 6; 6) 2,9 ! =3.

308. lcmosbayiiTe cBOMCTBA CTEIIeHEH U pellnTe ypaBHEHNe:

-3x x—-2
o 8)" () s

3

6) 2 %57 "% = 0,01:(10'*)

309. Pemnre ypaBaernue 7572 + 2771 = 345,

310. Cpenu pucyukos 40, a—z BrIOGepuTe TOT, KOTOPBIN ABJSIETCA Trpadu-
y= 4x’

YeCKOW MOJEeJbI0 CUCTEMBI YPAaBHEHUN
2 2
x° +y° =16.



a)
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Y4 0) Y4
6 6
5 5

56 7 8% 01 2 3 56 7 8%

YA g) YA

12 3 56 7 8% -6-5-4-3 01 345 6%
—2
Lg
-4

V

Puc. 40
o |2t =128,
311. Pemure cucreMy ypaBHeHU (%)x_w”: 0.125.
312. PemuTe moxasaTejabHOE HEePaBEHCTBO:
a) 71> L 6) (V5)* % <0,2; B) 8% % <1;
r) (30,1)** " >1000; m 5% 73 >125-5%; e) 3% ~6x+05 <ﬁ.

313. Haiigure obsacTh onpeaeseHus GYHKIIUNT Y = ‘\‘/0,25x —-4-:0,5%.
314. PerriiTe HepaBeHCTBO:

a) 372 _ 3% > 72 6) 52 —4-5°"1 14571 <29.
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315. PerinTe HepaBeHCTBO, MCIOJIb3YsS METOJ 3aMeHbI IIepPeMeHHOM:
a) 4 -9-2" +8>0; 6) 5°"! +5' " <26.

316. PemuTe sorapudMuyeckoe ypaBHEHUE, MCIOJB3YsA OIpeAesieHue JIOo-
rapudma:

a) log, (2x +5) = -1; 6) lg(x—4)=2;
3

B) log ;, (x* - 8x - 7)=2; r) log,(x? —3)=0.

317. Pemure ypaBHeHHE:

a) log,(4x — 8) = log,(3x - 5);

6) log,(x® — 9)=log, (9 — 2x) + 1.

318. HcnosbayiiTe cBOMCTBA JOrapu(pMOB U peIlnTe YypaBHEHNE:
a) log,(x+ 3)+log,(x +1) = 3;

0) logg(x —7) =1-1logg x;

B) log, ;(x —3) +log, s(x + 3) = log, 5(7Tx — 1);

r) log,(7-x)+log,(5+ x) =2 +log, (5 — x).

319. Halinute Bce 3HaUeHUA IIePEeMEHHOM, IIPU KOTOPBLIX 3HAUeHHNE BbIpa-

sxeHUud log,, log,(8 — x) paBHO é

320. Pemure ypaBHeHHIe, UCIOJAb3Ys METOJ 3aMeHbI IIePeMeHHOM:

a) lg?x —2lgx -3 =0;

6) log2x —4log,x +3 = 0;

B) 3logl, x + 5log,, x —2 = 0;

r) lg?x +10lgx —11=0.

321. Pemrure norapudMmuuecKkoe ypaBHEHUE:

a) log, (4x? - 3x) = 3; 6) log,_,(x? —2x+65)=2.

322. Cpenu pucyHkoB 41, a—ez BeIOEpHUTE TOT, Ha KOTOPOM u3obpasKeHa

y = log, x,

rpaduueckas MOAEJb CUCTEeMbl yPaBHEHUH { 9
y=a.
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72N 0 Yy
a) 7 ) 31
6
5 1
g 21 0 53 45678 010%
/ Lo
j _3
> -4
-6-5-4-3 -1 [01 345 6% 5
YA y
8) 3 2) 3
2
1 1
—27110123456789109? —2—110 23456 178 910%
) L
-3 3
-4 -4

Puc. 41

323. PemtuTe cucteMy ypaBHEHUII:
log, x +logyy =5, 5) lgx -1gy =2,
logsx —log,y =7T; x —10y = 900.

324. Pemiute HepaBeHCTBO, YUMTHIBas 00JIaCTh OIIPEeeeHUs U CBONCTBO
MOHOTOHHOCTH JIOTaPU(MPMUUECKON PYHKITUU:

a) log,(2x - 7)<log,(x — 3); 0) logl(lz—x)>loglx2.
7 7

325. PemuTe HepaBeHCTBO, IPEICTABUB UMCJO B IIPABOM YACTU HepaBEH-
cTBa B BHUe Jorapudma 4ucJa o 3aJaHHOMY OCHOBAHUIO:

a) log,(2x —4)>1; 6) log, (4x +3) > -3;
2
2 x2 - 2x
B) logy,(*? —4x)>-1; r) log, £ "X <1.

3
326. BrimosiHUTE 3aMeHYy IIepeMeHHOUN U pelInTe HepaBeHCTBO:

a) lg”x —3lgx +2<0; 6) log2x>9.
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327. PertuTe HEPaBEHCTBO, MCIIOJBL3Ys CBOIicTBa JioTapuGMOB:

a) logg(x + 3) + logs(x+2)>1;

0) log, (x —2) +log, (x + 2) > log, (x + 8).

2 2 2

log, (x + 6) > log, (3x + 1),

328. PertuTe cucTeMy HepaBeHCTB
log, 5(2x + 3) <log, s (x — 2).

329. UssecTHo, uto /b sBisercs pellleHEeM HepPaBEHCTBA
log,(x +1)>log, (7 — x). Haiizure ocTasbHble PelIeHNUA STOTO HEPABEHCTBA.

330. Haiigure f(4) nnsg QyHKITUNI:
a) f(x)=-x*+2; 6) f(x)=x+5;
B) f(x)=-3; r) f(x) = x°.

X
331. HaiiguTe HYJAM ¥ TNTPOMEKYTKU 3HAKOIOCTOSHCTBA (QYHKIIUU
f(x)=-x*+2x+3.
332. C momoiibio pucyHKa 42, Ha KOTOpoM ua3obpaskeH rpadur GyHKIIUH,
3alaHHON Ha MHOKecTBe [-8; 7], HaniguTe:
1y
4

2
1

-8 —6—5—4—3—2—1101 2 3 56 7

-2
-3
-4

Puc. 42

a) o0JiacThb ompeneaeHUs PYHKIIUHT;

0) MHOK€ECTBO 3HAUEHUN (DYHKIIUN;

B) HyJIu QYHKIIUH;

T') IPOMEKYTKY 3HAKOIIOCTOSIHCTBA (DYHKITNU;

I1) IPOMEKYTKU MOHOTOHHOCTU (DYHKIIUN;

e) HamboJbIllee U HAUMeHbIIlee 3HAUCHUSI (QYHKITUH.
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333. NsBecTHO, uTO QyHKIUS y = h(x) yObIBaeT Ha mpoMekyTKe (—3; 8).
Pacnososxkure B mopAnke Bodpacranusa 3HaueHusA BuipaskeHuit h(0), h(-1,7) n
h(5,2).

334. Kax HaspiBaeTcsa rpaduk ypaBHEHIM:

a) (x — 3)* + (y + 2)? = 25; 6) xy = 4;

B) y = —(x + 1)* - 5; r)x +y=>5?

W3szo6pasuTe rpa@uKky SJaHHBIX YpPaBHEHMI.

s KamI0T0 YypaBHEHUS OTBETHTE Ha BOIIPOC:

1) mepecekaer s rpaduK IpAMyo0 y = —7; x = —15;

2) mpoxoauT Jiu rpaduK Uepes HAUaJI0 KOOPAWHAT;

3) mpuHaAIe:KuT au rpadpury touxa A(1; 4);

4) mepecekaetr Ju rpaduK 0oCh abCIIUCC, €CIU a, TO B CKOJBKUX TOUKAX;

5) cumMeTpuUeH i rpa)K OTHOCUTEJIBHO OCHU a0CI[MCC; OCH OPAMHAT; HAa-
yajia KoopauHat?

335. Cpenu pucyukos 43, a—z BbIOEPUTE TOT, Ha KOTOPOM M300pakeH Ipa-
UK HeueTHOU (PYHKITUU.

YA
a) 5 0)

4
3
2

=N W kot

-5-4-3-2-10\1 2 3 4/ 5 X —-5-4-3-2- O/1 234 5Xx

8)

A g)

-5-4-8-2-1 /|01 2 ’34\596
-2

Puc. 43
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336. UsBectHo, uTo (QyHKIUA y = f(x) aBasgerca uyerHou u f(1) =9;
f(5) = —8. Haiigure 3Hauenue Boipaxkenusd f(—1) + f(-5).

337. 3anuinuTe ypaBHeHHe Iapadojbl, KOTOPYI0 MOYKHO IIOJYYUTH CHBU-
rom mapabosisl y = x? BHOJb ocu abcIucc Ha 8 eJWHUI] BIPABO U BAOJIL OCH
opauHAT Ha 6 egUHUI] BHUS.

338. Mokaxkure, uro pyHKIuA f(x) = bx* — 3x® ABIAeTCA UeTHOI.

339. B oxmoii cucTeMe KOOPAUHAT IIOCTPOIiTe rpauKy (PyHKIIMHA:

a) f(x) = |xl; 6) f(x) = |x + 1f;
B) f(x) = |x — 2]; r) f(x) = |x| + 3;
m) f(x) = |x| — 4; e) f(x)=|x + 2 - 5.

340. NsBectHO, uTo QyHKIUA Yy = f(x) aBiasercda HeuerTHoii. Ha pucyH-
Ke 44 umzobpaken rpaduk sroii pyHruun g x > 0. Mzobpasure B Terpagu
rpaduK maHHOI QyHKIUU a1 x € [-7; 7]. Hatigure:

a) HyJau QYHKIINN;

0) IPOMEKYTKH, HA KOTOPBIX (DYHKIIUA IIPUHUMAET OTPUIlATEJbHBIE 3HA-
UeHU;

B) IPOMEXKYTKM BO3pacTanusa (QyHKIUH.

341. UssectHo, uto (QyuKmus y = f(x) saBaserca HeueTHoii. Ha pucym-
Ke 45 msobpaxkeH rpauk stoi ¢pyuxnuu aiaa x = 0. Haiigure:

a) f(=1); 7(=5); F(=3);

0) uncyo KopHel ypaBHeHusa f(x) = -2;f(x) = 4;

B) Bce IeJible perrenusa HepaBeHcTBa f(x) = 1; f(x) < -38.

Y4 Y4
4 4
3 3
2 2
1 1
—2—1(1) 234 5 7 X -2-10[\1 2 3 5 7 X
-2 -2
-3 -3
—4 —4
-5 -5

Puc. 44 Puc. 45
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342. Cpenu pucyHxkoB 46, a—é6 BBIOEpUTE TOT, HA KOTOPOM H300pakeH

rpa@uK QYHKIUUA J = COSX.

a) Lz
1
/ \ x
3
_ Y I
TU _§ 2 T
1
6) 7
.\ 1
0 . x
"1

Puc. 46

8)

rols
S (o1 S —

nola
)

XY

343. OmpepnenuTe, Kakue U3 JaHHBIX TOUEK IPUHAAJIEKAT IrpaduKy QPyHK-

nuu y = sinx:

a) A(g;ﬁ); 6) B(—Z;—ﬁ); ) C(37;0);

2 2

r) D(—%ﬁ; _ 1).

344. C nmomombio rpadura pyarnum y = ctgx (puc. 47) ounpenenure, Bep-

HO JIH, UTO:

a) IpW 3HAUEeHWU apryMeHTa, PaBHOM g,

3HaueHUe QyHKI[uU paBHO 0;

0) umcaa —2T W T ABJIAOTCA HYJIAMU
GyHKIMYT;

B) ctg(—%) = V3.
345. [lna pyurmuu f(x) = cosx Halgure:

) (%) 6) f(-2n);

25k i)

| Y |
| |
| |
| |
| |
| 1 |
| |
d d >
TRl o T m X
| 2 2 |
| 1 |
| |
| |
| |
| |
Puc. 47
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346. HaiinuTe MHOYKECTBO 3HAUEHUN (QYHKITUU:

a) y =sinx + 2; 6) y = 3cosx —1.
347. Haiinure HambosbIllee U HaMMeHbIllee 3HAUYEHUA PYHKIIUU:
a) y = 3coshx; 0) y= 1,5sin(x - %);
B) y = cos8x + 9; r)y= —O,7sin(x+%)—1,3.
348. UccaenyiiTe GyHKIIUIO HA YeTHOCTDL (HEUETHOCTD):
a) f(x) = —-sin3x; 6) g(x)=>5x"cos2x;
B) h(x) =5x —sinx; r) p(x) =5cosTx —1.
349. Hailigure Hyan QyHKIIUN:
a) y = sin2x; 0) y= cos(x - g);
B) Yy = tg(x + %) +1; r)y= \/§ctg(3x - g)
350. Bepuo s, uto sinx <0, ecawu:
AN _bn. o).

a) xe(O, 2), 5) xe( ., 2n),

sm, . _3n._ 9
B)xe(2,3n), r‘)xe( 5 n).

351. Bepwuo su, uro ctgx >0, ecuu:

a) x e(n; 37“), 0) x 6(37”; 2n);

B) X e(—37t; —57”); r) x e(—n; —g)?

352. ITocTpoiiTe rpaduK PyHKITHAN:

a) y= sin(x - g), 0) y = cosx + 3; B) Y= sin(x - 2?“),
r) y = cosx — 1; ) y:sin(x+%)—3.

353. TI'padpux dyurnum y=f(x) mnDoayuen wus rpadpuka QGYHKIUU

g(x) = cosx caABUTOM ero BAOJbL ocu abciimcc Ha % eUHUIILI BJIEBO U

BIOJIb OCH OpPAMHAT Ha 2 eAuHUILI BHM3. Haligure 3HaUeHNE BBLIPAIKEHUA

)
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354. IloctpoiiTe rpaduK QyHKIUU Y = sin(x + %) ITonbaysick rpaduKoOM,
ompesenTe:

a) Hyan (QPyHKIUH;

0) IPOMe;KyTKM MOHOTOHHOCTY (DYHKITUN;

B) HamOoOJIbIllee M HaWMMeHbIlee 3HAYEeHUA (DYHKIIUU U 3HAUYEHUS apryMeH-
Ta, IPA KOTOPBHIX OHU JOCTUTAIOTCS;

I') IPOMEXYTKHU 3HAKOIIOCTOSHCTBA (DYHKI[UMA.

355. IloctpoiiTe rpaduk pyHrmuu y = cosx — 3. Iloawn3ysachk rpadpuxom,
ompeeuTe:

a) IPOMEKYTKM MOHOTOHHOCTY (QhYHKIIUN;

0) HauboJIbIllee U HaUMeHbIIlee 3HaUeHUA (GYHKIIUU U 3HAUEHUS apryMeH-
Ta, IPU KOTOPBHIX OHU JOCTUTAIOTCS;

B) HyIu (DYHKIIUH;

I') MHOKECTBO 3HAUEHUN (DYHKIIUU.

i

356. IlocTpoiiTe rpaduk QyHKIUU Y = ctg(x ~3

onpezneyuTe:
a) Hyau QyHKIUN;
0) IPOMEKYTKM MOHOTOHHOCTU (DYHKITHU;
B) IPOMEKYTKM 3HAKOIIOCTOAHCTBA (DYHKIIUU.

). Ilonpaysce rpapurom,

357. Ha pucyuke 48 uzobpaskeH rpaux mepuo-
nmdeckoit @yHKmuu y = f(x) Ha orpeske [0; 6]. Us-
BECTHO, 4TO Inepuwon GyHKIuum y = f(x) paBeH 6.
Haiigure 3Hauenue Buipaskenus f(—5) + f(24).

=N k]

358. BeruucinuTe NpousBOAHYIO PYHKIUK B TOY- 571 (01 8 3 4 5 6 X
Kax x =-2; —1;0,5; 8: -1

a) f(x) = 22" - 1; 6) f(x) = —5x - 1;
B) f(x) = 2x° + bx; r) f(x) = % Puc. 48

359. Haiigure mpons3BOIHYI0 PYHKIIUU, UCIIOIb-
3yd npasuja gudpepeHInpPOBaHUA:

U+v)y=u'+Vv’

2 .7 3 2

a) f(x) = 7 —4x" + UVY=U'V +V'U
2

-5 p , 0

6) f(x)= "5 (quVjU

Vv 174

B) f(x) = x°Jx.
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360. Boruncaure f'(1), ecin f(x) = x° + x* — %

361. Hatigure f'(2), ecau:

2
Af@) =2+t 0 fm=8(3-Vxl  ®) f) =2
362. Pemmure mepaserctso f'(x)<0, eciu f(x) = 3x —x® — %

363. Pemure HepaBerncTso f'(x)<0, ecau f(x) = bx® — 2x.
364. Pemure HepaBeHcTBO f'(x) >0, eciu f(x) = (8x — 1)%.
365. Pemure HepaBeneTBo f'(x) >0, ecan f(x) = (x + 4) (x — 5)2.
9,

367. Ha pucynke 49 msobpaskeH rpadur q)yHIcuI/II/Ixy = f(x) ma mpowme-
KyTKe [-7; 7]. HalinuTe Bce 3HaUeHUsA apryMeHTa, Opu KoTopeix f'(x)=0 Ha
3aJaHHOM IIPOMEKYTKE.

366. Pemure ypasuenue f'(x)=0, ecau f(x) = 3x +

368. HailiguTe Tanremc yrja HaKJOHa K ocu ao-
CI[IICC KAacaTeJIbHOU, IIPOBEAEHHOU K Trpadpury Q(OYHKIUN tga = f (xo)
f(x) = 8x*> — 8x + 7 B TouKe c abcruccoi x, =1.

369. Haiigure TaHreHC yrJya HaKJIOHA K OCH abCI[1cC KacaTeJIbHOM, IIPOBEIeH-
Ed
3
370. Haiimmre TaHreHC yrjia, 0oOpasoBaHHOTO KacaTeJbHOW K Tpapuxy

x+1 o
[ B TOUKe c abcmuccoil X, =2 1 0ChIO0 abCIHCC.

HOIT K rpadury pyHrmun f(x) = — x® —3x + 8 B TOUKe ¢ abcruCcCoi x, = 2.

dynxmun f(x) = —

371. Ha pucyuke 50 usobpake rpaduk Gy y = f(x). YKaure Bep-
HOe yTBep:KIeHUe:

a) f'(x,)>0; 6) 1'(x,)<0; B) f'(x,)=0; r) f'(x,)=2.

YA

5 y =) |
1 / :

=N W

1012345679’6

—7/6-5—4\3}2—11 o1 2 W Tx
-2

Puc. 49 Puc. 50
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372. 3BamumuTre ypaBHeHME KacaTeJbHOI K rpaduKy QyHKIHIN
f(x) = 5bx — 1 — 2x? B TouKe ¢ abcruccoi x, =1.
373. 3BamumuTe ypaBHeHME KacaTeJdbHOII K Trpa@uky (QYyHKIUN

3
f(x) = % —4x B TouKe c abcruccont x, = 3.
374. KacarenbHaa K rpa@ury QyHKIuu f(x) = éx3 - 2x% + 5 mapaitenn-

Ha ocu abcmucc. Hafigure abCcicChl TOUeK KACAHUSA.

375. KacarenpHas kK rpaduky pyHKmnm f(x) = 3x2 — 7 mapaiienrbHa Ips-
Mot y = 12x — 3. Hatigure abciiccy TOYKW KacaHUA.

376. KacatenpHasa K KpuBOil y =-3x° + 23x +6 obpasyeT ¢ ocbi0 ab-
ciucc yroJu 60°. Hafimure abciuccy TOUKM KacaHUA.

377. Halinure, oA KaKUMU yIJIaMHU IIePEeceKaeTcs ¢ OChIo adcIuce rpapur
byHKIUN Yy = x2 + x.

378. 3akoH ABMIKEHUA 3aMaH PyHKI[Me:

a) s(t) = bt + 3; 6) s(t) = t? + 4.

Haiigute cKOpOCTh JBUMKEHUS B MOMEHT BpeMeHU ¢ = 2.

379. Teso aBUsKeTCS IO 3aKOHY S(t) = t° — t + 5t (s u3MepseTca B MeTpax,
t — B cekyHzax). HaiiguTe CKOpOCTh Teja uepes 3 ¢ IOC/e HAJuaIa JBUKEHH.

380. JIBuskeHNe TOYKHU IIPOUCXOIUT IIO 3aKOoHY S(t) = t2 + 4t + 2 (s maMe-
psdeTrcs B MeTpax, ¢t — B ceKyHaax). Hafigzure, B Kakoli MOMEHT BpeMeHH CKO-

POCTh IBUKEHUS TOUKM paBHA 8 %

381. Haiizure mpoMe:KyTKY BO3paCTaHUA U YOBIBAaHUSA, TOUKHM MHUHUMYyMAa
1 MaxkcuMyMa pyuknnu f(t) = x® — 6x% — 15x + 8.

382. Haiimure mpoMeKyTKM BO3pACTaHUA M YOBIBAHUSA, TOUKU MHUHUMYMa
u MaxkcumMyMa pyErnuu f(x) = —x% + 2x% + 4x — 9.

383. Haiigmre HamboJibIllee IleJiOe pellleHne HepaBeHCTBa f () <0, rme
f(x) = 8x — x2, g(x) = 12x — x°. g (x)

384. Haiigure Hanbosbllee 3HaueHHe GYHKIUHU y = x2(x — 1) Ha oTpeske
[0,5; 1].

385. K rpadpury ¢ysrmun f(x) = 3x — x> mpoBefieHBl IBe KacaTeJIbHBIE.
IlepBasi kacaresbHas IpOBefeHAa B TOYKe Ha rpaduke c abcmuccoit x, =2,
BTOpasgs — B TOUKe MaKcUMyMa AaHHO#I (GyHKmumu. Haiigure miaoimagb Tpe-

YrojJbHHUKAa, O6paBOBaHHOI"O OCBhIO OPAMHAT M 3THMMHU KaCaTeJIbHBIMU.
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386. MccaenyiiTe GyHKIIUIO U IIOCTPOHTE ee rpadukK:

a) f(x) = x* +6x% + 9x; 6) f(x)=2x% —x% — x;
3

B) f(x) = 2x® — 6x° + 4; r) f(x)= —% +4x + 4.

387. Cpenu pucyukos 51, a—z BbIOepUTE TOT, Ha KOTOPOM M300pakeH Ipa-

dur dysxnun f(x) = Yx.

a) Y 6) Y

[y
R\\

3) Y g) Yy

-t
[u—y
4 \

)
—
R
o
[e=y
®

Puc. 51

388. BriGepuTe TOUKH, OpUHAIEKAIE rpaduKy QyHKIME y = 3x

2) A(8; 2); 6) B(%:3) 5) C(-15 1);
r) D(0,001; 0,1); 1) E(125; —5); x) F(5;95).

389. lna ysrmuu f(x)=3%x -1 maiimure [(0); f(1); fFf(=7);
f(ighs) F1-3V3).

216

390. Ina pyuxnuum f(x) = Yx HaliiuTe 3HAUEHHE apryMeHTa, HPU KOTO-

poMm 3HaueHue QyHKIUU paBHo 0; 1; %; 47;42. Mosker m nanHas byHKIIUA
MIPUHUMATH 3HAUeHNe, paBHoe —167?
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391. Haiinure obsacTh onpeaeseHus QyHKIAN:

a) f(x) =48 -5x; 6)ﬂx>=yﬁgi;
B) /(%) = - ) f(x) =452
8/ 2 —25

m) f(x)= e) f(x)=Yx? +5x+4 —Yx? + x.

m
392. HaiinguTe MHOKECTBO 3HAUEHUN (PDYHKIIUU:
a) f(x) = Yx - 5; 6) f(x)=4x—-1+9.

393. Onpenenure, Kakue U3 JaHHBIX (PYHKIIUHA ABJISIOTCSI YETHLIMHU, a Ka-
Kue — HEeUeTHBIMU:

a) f(x) = Yx; 6) f(x)= Yx;

B) f(x) = 1|x|-5; r) f(x) = T|x[+1.

Kakum cBoiicTBoM o6JsiazaeT rpapuk 4eTHOH QyHKITUM?

394. IToctpoiiTe rpadux QPYHKIIHAM:

a) f(x) = ¥x; 6) f(x) = ¥x-2;
B) f(x) = Yx - 2; ) f(x)=¥Yx+3 +1.
395. ITocTpoiiTe rpaduKk QPYHKITHAN:

a) g(x) = Yx; 6) g(x) = Yx +3;
B) g(x) = Yx + 3; r) g(x)=4x-2-3.

396. Crenennasa (GpyHKIIUS 3amana Gopmyaoi f(x) = x%. Haiigure:

a) f(1); 0) 1(32);

B) £(0,00001); r) 7(42).

397. Onpenenure, yepe3 KaKyIo U3 JaHHBIX TOUYEK IPOXOAUT rpaduk GyHK-
2

num y = x3:

a) (-8; 4); 6) (4; 8); B) (22;2); r) (2;2V2).
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398. HaiiguTte o6JiacTh oImrpefeieHUsI PYHKIINAN:

1

a) y=(x+3)"" 6) y=(5-x)7;
2 -2 x> —bx+4 V2
— _ 11. — -
B) y=(x% —4)11; r)y ( o )

399. Nzob6pasure cxeMaTuueCcKu IrpapuK QyHKITAN:

7
a) f(x)=x"; 6) g(x)=x 3.

400. IToxasarenbHaa QYHKIMUS 3afgana @opmyioi f(x) = 10°. Haigure:

f(; O3 B 1O)
Dy () e e,

401. BreiOepuTre (yHKINIO, 'PpauK KOTOPOU m300pa-

lik JKeH Ha PUCYHKe H2:
ko a) y = x%;
0) y = 3%
bt )y -
10 B) Y =(—> ;
3

9

8 =X

;i )y 3

1 x—-2

6 402. dyuxnua sagana ¢opmyioinn f(x) = (5) .
5

4 a) HaiinuTe o6sacTh ompeeaeHus 1 MHOMKECTBO 3HA-
3 YeHUU TAaHHOW (PYHKIIMHI.

2 0) ITocTpoiiTe rpaduk HaHHONE QPYHKIIHHI.

_/1 %
S B) Haiinure f(1); f(-2); 7(1,5).
X
-2-190 1.2 3 4 r) Ompezmenure, B KaKUX TOUKaxX rpa@ui (GyHKIIUHU
y = f(x) mepecekaer och abCIIUCC; OCh OPAUHAT.
Puc. 52

n) Hafizure abciiriccy TOUKM IIepeceueHusi rpadura
JaHHOW (PYHKIIUU U MPSAMOU Y = J2.

e) Hatinure HauMeHbIllee W HaAWOOJIbIlIee 3HAUEHUS MaHHON (PyHKIIUU Ha
orpeske [-2; 3].

»k) Hatimure KopeHb ypaBHeHUsA f(x) = 3/2.

3) Pemute Hepasenctso f(x)<0,125.
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403. Cpenu pucyHKOB 53, a—2 BbIGepuUTEe TOT, HA KOTOPOM M300pakeH rpa-

buxr dpyarnunm y = logsx.

Yy Y4 YA
a) bt 0) 1 2) 3
13 3 7
12 2 6
e -1101 2345678 9% 4
9 -1 3
8 -2 2
7 1
6 .
. 5 4 20| 12 37
4 3
3 2
2 1
1 >
-2-10] 1 2 3~* 2
Puc. 53
404. Beibepure QyHKIIUY, IPa@UKKU KOTOPHIX MPOXOIAT uepes TouKy (0; 1):
a) y = cosx; 0) y = logyx; B) y = 5%
ny=x-1; n)y=%-
405. Jlorapudpmuueckasa Qyukmus sagana gopmy.ioit f(x) = logsx. Haiigure:
a) £(1); 6) (5); B) f(\5);
4/5). . 1
D f2sfsl w02 e ()
406. HaiiguTe opAMHATY TOUKHK IiepeceueHusaA rpaduxa (PYHKIUN C OCBHIO
OpIAMHAT:

a) y=1lg(x+10)-7; 0) y = log,(x +13) —log, 6,5.

407. HaiiguTe 00JacTh onpeneseHnA QYyHKITUN:
a) y =lglx? - 9x +8); 6) y = log, %;

B) y =log, ,(5-x); r) y =log,_, (x2 - 4) .
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408. ®yurnusa 3agana opmynoit f(x) = log,(x + 3).

a) Haiigure o6JacTh onpefeaeHus 1 MHOKECTBO 3HAUCHUN (QYHKIIUU.
0) ITocTpoiiTe rpaduk HaHHONE QPYHKIIHU.

B) Haiipgure f(1); f(=2); £(29).

r) Ompenenure, B KaKux TOuKax rpadpumr GyHrnum y = f(x) mepecexaer
och abcIiyce; och OPAUHAT.

n) Haiigure abGciimccy TOUKM mHepecedeHus rpaduKa TaHHOM (QYHKIIUU U
nopamoin y = —5.

e) Haiinure HauMeHbIllee M HAMOOJbIIIee 3HAUYEHUA NAaHHOW (PYHKINU Ha
orpeske [-1; 5].

k) Haiinure KopeHb ypaBHeHuA f(x) = 3.

3) Pemute HepaBenctBo f(x)<-2.

409. I3 npenio:KeHHBIX (PYHKIINN BBIOEPUTE BCe UeTHBIE (DYHKIIMN:
a) y = logyx; 0) y = cosx; B) y = tgx;

r) y = x% n y=4"

410. U3 mpenioKeHHBIX (GYHKIIUN BBHIOUINNUTE (PYHKIINU, yObIBAlOIIUe Ha
00J1aCTH OTIpefiesIeHIA:

a)y=38%  06)y=logeex; B) y = \Ja;
r)y = x% my=-2x+1.

411. Haiinure ob6aacTsh onpefenenusa Gyaknun Yy = §/6x —1 +log,(4 — x).

412. Hatigure f(2) nnsg QyHRIINNT:
a) f(x)=-x*-1; 0) f(x)=+6-x;
B) f(x) = -1%; r) f(x) = x°.

413. HaiiguTe HYJIWM ¥ TPOMENKYTKU 3HAKOIOCTOSHCTBA (DYHKIIUU
f(x) = x* —4x + 3.
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414. C momoInbi0 PUCYHKA 54, HA KOTOPOM M300pakeH rpapux QyHKIINH,
3amaHHO Ha MHOKecTBe [—6; 10], maiigure:

a) obJiacTh ompeaeeHUs QYHKITNN;

0) MHOKECTBO 3HAUEHUN (QYHKIINH;

B) HyJu (PYHKIIUN;

I') IPOMEKYTKM 3HAKOIIOCTOSHCTBA (QYHKIUN;
1) IIPOMEXKYTKU MOHOTOHHOCTU (DYHKI[WUH;

e) HauboJblllee 1 HaMMeHbIllee 3HAUeHUA PYHKIUU.

A

N W oA

-6-5/4-3-2-1 |01 2 3 4 6 7 8 10x

Puc. 54

415. WsBecTHO, uTOo (QpyHKIUA Yy = h(x) yObIBaeT Ha mpoMexkyTKe (—3; 8).
Pacnosiosxkure B mopsAake Bo3pacTaHusd 3HaAUeHHWA BuIpaskeHuit h(2), h(-3,7) n
h(7,9).

416. Kak HaswpiBaeTca rpadK ypaBHEHUA:

a)y = x? - 4; 6) xy = -12;

B) bx — y = 3; r) x2 + y® = 16?

W3ob6pasuTe rpapuky JaHHBIX YPaBHEHUIA.

Iia KasKaoro ypaBHEHUA OTBETHTE Ha BOIIPOC:

1) mepecerkaet sgu rpaduk npamyio y = 99; x = -77;

2) mpoxoauT Ju rpaduK uepes HauaJao KOOPAUHAT;

3) mpuHamge:xuT au rpadury Touka A(0; —4);

4) nepecekaeT Ju rpaduk och abcruce, ecau a, TO B CKOJIBKUX TOUKAX;

5) cuMMeTrpuueH Ju T'padUK OTHOCUTEJIBHO OCH abCICC; OCH OPIAUHAT;
HayvaJia KOOpAUHAT?
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417. Cpenu puUCyHKOB 55, a—2 BbIGepUTE TOT, Ha KOTOPOM M300pakeH rpa-
GuK yeTHON (PYHKIIUN.

a) Y

\

0)

6)

01 2 3 4\5 6%

2)

O

1\K3/4 5 6 X

Puc. 55

—6-5-4\—3 2

01\ 2 3 56X

01 2 3\4 5 6%

418. UsBectHO, uTOo QyHKIUA Yy = f(x) aBasgerca uerHoit u f(2) = —6;
f(=3) = 10. Haiigure suauenue Boipakenud f(-2) + f(3).

419. 3anumwure ypaBHeHMe HapaboJbl, KOTOPYIO MOKHO HOJYUYUTHL CIABU-
rom napaboJibl y = X2 BIOJIBL OCH abCICcC Ha 2 eJUHUILI BIEBO U BIOJL OCH Op-
OIWHAT Ha 5 eQUHUIl BBEPX.

420. JToxaxure, uTo GyHKua f(x) = x® — 2x® aBnsaerca yeTHOil.

421. B ogmHoIi cucTeMe KOOPAUHAT IIOCTPOiiTe rpauKy PyHKIIMHA:
B) f(x) = ‘x + 2‘;
e) f(x)=l|x-2/+5.

422, WsBectHO, uTOo (QyHKIUA y = f(x) aABisgerca HeueTHoii. Ha pucyn-
Ke 56 mzobpaken rpaduk sToil pyHrnuu aas x > 0. Mz3obpasuTe B TeTpaau
rpaduK maHHOU QyHKIUN Aad X €[—7;7]. Haiigure:

a) f(x) = |x;
r) f(x)=|x|-3;

6) f(x)=|x-1];
n) f(x) = |x|+4;
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YA y

4 4

3 3

2 2

1 1
—5—4-3—2—1101 2 3 4 5\6 7% —5—4—3—2—1? 123 5 7TX

-2 -2

L3 Lg

4 -4

-5 -5

Puc. 56 Puc. 57

a) HyJau QYHKIIUN;

0) TPOMEIKYTKHU, Ha KOTOPBHIX (PYHKIIMSA MPUHUMAET IMOJOKUTEIbHbIE 3HA-
YeHUd;

B) IPOMEXKYTKU YObIBaHUA (PYyHKI[UU.

423. WsBecTHO, uTOo (GyHKIUA Yy = f(x) ABIAerca dueTHoii. Ha pucyn-
Ke 57 usobpaskeH rpaduk sToi pyurnuu aaa x = 0. Haiigure:

a) f(-1); (-=5); 7(-3);

0) KoJIMYecTBO KopHeil ypaBHeHUus f(x) = -2; f(x) = 4;

B) Bce IeJble peleHus HepaBeHcTBa f(x) >1; f(x) <-38.

424. OmnpepenuTe, KaKue U3 JAaHHBIX TOUEK NPUHAJIEKAT rpaduKy QyHK-
IIUU Y = COSX:

a) A(g;f);
T.n). | Y4
6) B(E,O), :
n. J2). |
o o5 1
r) D(3m; —1). ! _
T _| % i

a

425. C mnomoInpio rpadura
dbyurnuu y = tgx (puc. 58) ompe-
IeJanTe, BEPHO JIU, UTO:

a) mpu 3HAYEHUUW apryMeHTa,

e

ol
b=l =

—_—— e b e — = =
—_—— e b e - = =

paBHOM %, 3HaueHrne QYHKIUU
paBHoO 1; Puc. 58
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0) yncaa —7m U 2T ABJAAIOTCA HYJIAMU (QYHKIIUU;
B) tg 2% = 3.
426. [Ina ¢pyurmuu f(x) = sinx HaiguTe:
). —37)e sm). in
Df(Zp o fesm w0 (),

427. HaiiguTe MHOKECTBO 3HAUEHUIN (QYHKIIUN:

a) y =cosx —5; 0) y =2sinx + 7.

428. Hatigure HanboJIbIllee M HaMeHbIllee 3HAUEHUA (PYHKIIIN:
a) y = 5sin8x; 0) y= 2,5cos(x + %);

B) y = sinbx — 2; r) y= —1,2cos(x—%)+3,8.

429. NccnenyiiTe PYHKIINIO Ha YETHOCTH (HEUETHOCTS):

a) f(x) = cos3x; 0) g(x)=x-sin2x;

B) h(x) = 5x% + cosx; r) p(x) = sin% - x.

430. Hatigure Hyau (YHKIIUNI:

a) y = cos3x; 0) y= sin(x - %);
B)y=ctg(§+%)—1; r)y=tg(2x—%)+\/§.
431. Bepuo Jjau, uro cosx > 0, ecuu:
.7 . _ T
a) xe(O,E), 0) xE( T 2),
B) X e(n;?’?”); r) x e(—%t; —275)?
432. Bepuo au, uro tgx < 0, ecau:
AR _5n. o).
a)xe(O,z), 6)xe( i3 2n),
57.37). =)
B)xe(2,3n), r)xe( T 2).
433. IloctpoiiTe rpaduK QPYHKIIUU:
a) y=cos(x—%); 0) y = sinx + 2; B)yzcos(er%t);

r) y =sinx - 1; ) y:cos(x+g)—2.
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434. TlocrpoiiTe rpadurk QyHKIIUU Y = cos(x + %) ITonbsysick rpaduxoMm,
ompeenTe:

a) Hyau QYHKIIUN;

0) IIPOMEKYTKM MOHOTOHHOCTU (PYHKIII;

B) HamOoJbIllee U HaUMeHbIllee 3HAUeHUA (PYHKIIUU U 3HAUEHUS apryMeH-
Ta, IPU KOTOPBHIX OHU JOCTUTAIOTCS;

T') IPOMEKYTKHU 3HAKOIMOCTOSHCTBA (PYHKITUU.

435. IloctpoiiTe rpadpur QyuHKmuum y = sinx — 3. Iloabsysack rpadurom,
ompeesnuTe:

a) ITPOMEKYTKY MOHOTOHHOCTY (DYHKITHH;

0) HamuboJibIllee U HAaWMeEHbIIlee 3HAUEHUA (PYHKIIUY U 3HAUEHUS apryMeH-
Ta, IPA KOTOPBHIX OHU JOCTUTAIOTCS;

B) HyJIu (PYHKIIUN;

I') MHOKECTBO 3HAUEHUN (PYHKIIUU.

436. IlocTpoiiTe rpadpur QYyHKIUU Y = tg(x —%) ITonbsysick rpadpuxom,
ompeenuTe:

a) Hyau QyHKINN;

0) IpOMe;KyTKM MOHOTOHHOCTH (DYHKITHN;

B) IPOMEKYTKM 3HAKOIIOCTOAHCTBA (DYHKI[UU.

YA
437. Ha pucynke 59 msobpaxeH rpa@ui mepuogu- :
yeckoit ¢yHknuu y = f(x) Ha orpeske [0; 4]. 3BecTHO, 9
uyTo nepuoj Gyuknuu y = f(x) paBen 4. Haiigure 3Haue- 1
Hue BeIpaskenus f(—1) + f(12). >
-10| 1 2 3 4 5%
438. Bprumcante mPOU3BOAHYIO (PYHKIIMH B TOUKAX -1
x=-3;0; 1,5; 9:
Puc. 59

a) f(x) = x* — 2x; 6) f(x)=-=.

439. Haiigure Ipou3BOAHYIO (DYHKI[MM, UCIOJAb3Yys IIpaBujia Au@epeHmn-
poBaHud:
a) f(x)=3x" - 5x% + x; 6) f(x) = Jx(x +6); B) f(x) =

2x+8
x-3°

440. Pemnre Hepasenctso f'(x) >0, ecan f(x) = 4x* — 3x.
441. Pemure HepaBeHcTBO f'(x) <0, ecau f(x) = 5x® — 8x% + «x.

6

442, Pemure ypaBuenue f'(x)=0, ecau f(x) = x+ >
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A

/123456756

—Wx; -3 -2—

| 11
OU R W LD BN wW kg
—
o
N
o
o))
N
KRY

Puc. 60 Puc. 61

443. Ha pucyake 60 msobpasken rpaduk QyHKIUU Yy = (X) HA IPOMEKYT-
Ke [-7; 7]. HalinuTe Bce sHaueHUs apryMeHTa, mpu KoTopbix f'(x)=0 Ha 3a-
TaHHOM IIPOMEKYTKE.

444, Hatigute TaHreHC yIrJja HaKJOHA K OCH a0CIIIICC KacaTeJbHOM, IPoBe-
IeHHOH K rpadury yukmuu f(x) = 2x> —6x +5 B TouKe ¢ abernuccoii x, = 1.

445. Ha pucynke 61, usobpaken rpadpur Qpyurmuu y = f(x). Yrakure
BEPHOE yTBEPKIeHUE:

a) f'(x)>0; 6) 1'(x)<0; B) (%) =0; r) f'(x,)=-2.
446. 3anuminTe ypaBHEHMe KacaTeJbHOI K  rpapury QyHKIUU
2
f(x) = % - 7x B TOuKe c abcumccoir x, = —1.

447. 3anuinuTe ypaBHeHMEe KacaTeJbHO K  rpad@uKky (QyHKIUUN
f(x) =5 — 3x? — 12x B TouKe c abcumccoit x, = 1.

448. Haiigure TaHreHc yrjaa, o0OpPas3sOBaHHOIO KacaTeJbHOH K TI'papuKy

dysrmun f(x) = 2=

2 .
5 BTOUKecC abcrmccoit x, = 1 u ocwio abemucc.

449. 3aKoH IBU)KeHHUA 3agaH GyHKIuei s(t) = t2 + 3. Haiigure cKopocThb
IBUKEHUS B MOMEHT BpeMeHU { = 5.

450. Teno aBuM:KeTca 1Mo 3akoHy s(t) = t° + 9t% + 12t (s usmepserca B Me-
Tpax, t — B ceKyHAax). HaliiuTe CKOpOCTh Tejla uepes 2 ¢ Iocjie HavaJa JBU-
JKeHUd.

451. JIBm:KeHNe TOYKM IIPOUCXOMUT IIO 3aKoHY S(f) = t2 — 6t + 8 (s mame-
psAeTca B MeTpax, t — B ceKyHmax). HalimuTe, B KaKOl MOMEHT BpeMeHU CKO-

POCTh ABUKEHUA TOYKU paBHA 9 ~ .
Cc
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452. HaiifuTe NpoMeXyTKM BO3PACTAHUA U yOBIBAHUSA, TOUKM MUHEMYMA
1 MakcumMyMa GyHKInu f(x) = —x® — 4x® + 5x — 10.

453. HafinuTe mpOMe:KYTKM BO3PACTaHUA W YObBIBAHUA, TOUKM MUHHUMYMa
u MakcuMyma pyHKImun f(x) = P 2,5x% —14x - 9.

3
454. HaliguTe HamMeHbIIIee IleJioe pellleHre HepaBeHCTBa I ,(x) >0, roe
f(x) = 16x — 2x2, g(x) = 24x — 2x°. g (x)

455. Haiigure HauMeHbllee 3HAUeHWe QYHKIUU Y = X° (x2 + Xx) Ha oTpes-
ke [-0,5; 1].

456. VccaenyiiTe PyHKIINIO 1 IIOCTPOITE ee IrpaduK.
a) f(x) =5x% - 3x%; 6) f(x) = x* —4x® + 4x.

457. Cpenu pucyHKOB 62, a—2 BbIGepuTEe TOT, Ha KOTOPOM M300pakeH rpa-

bux pyarmun f(x)= Y.

Y4 6 Y
a) 2 ) 3
7 3
6 2
5 1
g —2-1 [0/ 23 45678 910x
-1
2 Lo
-3
‘r _4
-6-5-4-3-2-1 |01 2 3 45 6%

8) g
1
51 101 23 45678 910%

-2

Puc. 62

458, Ilns ymxmmn h(x) = Yx — 3 maiimare h(0); h(—1); h(é); 1(0,00243);
h(-255).

459. [lna pyaxnunm f(x) = 3x HalifuTe 3HAUEHHE apryMeHTa, IIPU KOTO-

pom f(x)=-1; f(x)=2 [(x)=1; f(x)=-Y2.
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460. HaiiguTe o6sacTh onpeaeseHnusa QYHKITAN:

a) f(x)=x-T;

6) F(x) = 2

B) f(x) = —2X—;
4x? —3x
r) f(x) = Yx? —Tx+6 - Yx? —1.
461. HaiiguTe MHOKECTBO 3HAUEHUN (PYyHKI[UN:

a) f(x)=¥x +3;
6) f(x)=Yx-5-7.

462. OmpemenuTe, KaKue U3 JaHHBIX (PYHKIUHA ABISIOTCA YeTHBIMHU, a Ka-
KHue — HeYeTHBIMMU:

a) f(x) = Wx; 6) f(x) = Yx;

B) f(x) = §la|+7; r) f(x) = x| - 3.

Kaxkum cBoiicTBOM obaamaer rpaduK HeUeTHON QYHKIUU?

463. IloctpoiiTe rpaduK QYHKITUU:
a) f(x) = ¥x; 0) f(x) = ¥Yx +1;
B) f(x)=¥x -1; r) f(x)=%¥x-2+3.

_1
464. Crenennas GpyHKIuA 3agana popmyoin f(x) = x 3. Hatigure:

a7 07e@n  wfL) 0 raoo.

465. Hatigure obJyiacTh oImpeneieHUsT PYHKITHAIM:

5
a) y=(x—-9)"% 6) y=Cx+7)7;

B)y:(x2+x—6)£; r)y:(x_l)m.

X
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466. Cpenu pucyHkoB 63, a—z BbIGepuTEe TOT, HA KOTOPOM M300pakeH rpa-
bur dysrnuu y = 2%,

a) YA UA
4 7
3 6
2 5
1 4
51 12345678x 3
_1 2
-2 1
-3
4-3-2-1 |01 2 38 4%
—4 -1
17 UA
8) 7 2) 7
6 6
5 5
4 4
3 3
2 2
N A
—5—4—3—2—1101 23 45X —4—3—2—1101 23 4%

Puc. 63

467. IlorasarenbHad PyHKIUA 3agaHa Gopmyaoi f(x) = 7. Haiigure:
a) f(1); 6) £ (=2); B) (0);

DD (ke f(log:s).

468. ®yuknua sagana gopmyaoii f(x) = 3"

a) Haiigure obJyiacTh ompeneieHUs ¥ MHOYKECTBO 3HAYCHUHN (PYHKITUU.

6) ITocTpoiiTe rpaduKk JaHHON QYHKITUH.

B) Haiigure f(1); f(-2); f(=0,9).

r) Onpegenure, B KaKUX TOYKax rpaduir GpyHKnum y = f(x) mepecexkaer
och abcCIliCcC; OCh OPAMHAT.

n) Haiigure abciiccy TOUKM mepecedeHUs rpaduKa AaHHOW (PYHKIIUU U

opamMou y = Y3,
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e) Haiinure HauMeHbIllee W HaAMOOJIbINIee 3HAUEHUS MaHHON (PYyHKIIUU Ha
oTpesKe [1; 2].

*k) Haiimure KopeHb ypaBHeHUA f(x) = 1

=
3) Pemure HepaBeHcTBO [(X) > %

469. Jlorapudpmuueckas GyHKIIuA 3agana opmysnoii f(x) = lgx. Haligure:
a) 7(1); 6) 7(10); 5) f1310);

DO m)FO.000; o) f(sh):

470. Haiinure opamHaTy TOUYKM IlepeceueHus rpadmra QyHKIIUU C OCHIO
OpAUHAT:

a) y =log,(x+1)-8; 6) y = log;(x +5)+10g,;0,6.
471. Haiigute o6JyiacTh ompeneieHUsI PYHKITHAIM:

a) y = lglx® + 6x); 6) y = log, g;

B) y = log,,,(7-x); r) y = log, ,(x* —2x).

472. dysxnua sagasHa popmynoit f(x) = log,(x —1).

a) Haitigure o6sacTh onpeneaeHusa U MHOKECTBO 3HAUCHUN (QYHKITUU.

0) IToctpoiiTe rpaduK JaHHON (QYHKIIUH.

B) Haiinure f(2); f(4); f(28).

r) OnpegenuTe, B KaKoil Touke rpadpux GyHKmum y = f(x) mepecekaer och
abcmuce.

n) Haiigute abciiyccy TOYKU IepeceueHus rpaduKa AAaHHON (PYHKIIUU U
npamon y = 2.

e) Haiinure HaumMeHbIllee M HAMOOJbIlIee 3HAYCHUS NAaHHOW (PYHKIHU Ha
orpeske [2; 10].

*k) Haiimure KopeHb ypaBHeHUs [(x) = —-3.

3) Pemiute HepaBencTBo f(x)<1.

473. 13 npenio:KeHHbIX (PYHKIIUNA BBIOEPUTE BCe HeUETHBIE:
a) y = sinx; 6) y = lgx; B) y= —2;

X

r) y="T% m y = ctgx.
474. Haiinure obsacTts oupenenenus Qyakmum y = 43x +1 +log,(3 — x).
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TEMATUYECKUE TECTbI

Tect 1. IIpuMeHeHne CBOWCTB CTENEeHN M KOPHSI
IJIS Ipeo0pa3oBaHUA BhIPAsKeHUU

Y e OB BapuaHTb!
OTBETOB
Haiinure 3smaueHue BhIpaskeHUS a) 23,5;
_2 0) 22;
81%7 .327%* _8 3 .3/27 + 256°°. B) 18;
r) 19,5;
o 27.
IIpencraBbTe BBLIpaKeHUE (197 ? a) x%;
BUJle CTEIleHU C PaIlMOHAJbHBIM IIOKAa- 5 %
3aTejyieM. ) x5
6
B) x%;
5
r) x6;
n) x.
WsBecTHO, YTO 3HAYEHME BBHIPAKEHHUA | g)(0; +00);
717 66 . .
M pasuo —1. Torma a npuHUMa- 6) [0; +°);
- 2a
B) (—°; 0);
eT s06oe 3HaUeHUe U3 MPOMEKYTKA ...
r) (-%0; 0];
1) (=903 +0).

BrimecuTre MHOXKHUTENb HM3-IIOJA 3HaKAa

KODHSA B BhIpasKeHUH ~—a'' .

a) a®4-a®;
6) —a*Ya’;
B)az‘\l/aT;

r) —az‘\‘/?;
I) az‘\‘/?.
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IIpodonscenue
¥YcnoBus BapuaHTsI
OTBETOB

31 a) —2,5;
a2 —a2p? 6) —3:
5. Coxparure Apo6b ————— U BbIYUC- ) —3;

aEb*I —a B) _3’5;
1 r) —4;

Jgure ee sHaueHne npu a = 0,25 u b = 3 | B 4,5

6. Pacnoomosxkure uncia —5/?; —\/ﬁn a) —%ﬁ; —\/T\/g; -3 5\/5;

—W B ITIOPsAJKe BO3paCTaHUA. 6) _\/T\/g; _W; _37,
B) —¥7; —3/5J2; —V2¥6;
T) —\/T\/E; —%; —35\/5;
0 Y52 -¥7; —\296.

7. BuecuTe MHOKUTEJH IIOJ 3HAK KOPHS B 3
a) §-y°;

BeIpasKeHun —y5 -y’ . 3
6) N-y";

B)Q/y?;

7-443 2) V3 -2
3J3-6" 3

8. Coxparure gpodn
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IIpodoncernue

BapuaHTsl
OTBETOB

YcaoBua

zafzoiﬁjgﬂjgi}cm'enn BbIDaKEHIE | ;) (\/3+H)(\/§—H+l);

6) (Vx +y)(J-y —J-x +1);

B) (\/3+H)(H—\/;+1);
0 (Vx + gy - + 1)

W=+ N,

)

10.

Haiinure 3HaueHUEe BhIPpAKEHUA \/25a2 + %/64413 - ‘\1/16614 - %676
npu a = 26 — 3.

11.

Hatingure 3HaueHMe BhIpaKeHNA (

Jgi1+£4—2_3}2ﬁ)'(\/6+11>'

12.

Y3427 1437092 6 \ 3
Yupocrture BprameHHe( P + 57075 ) (4— ﬁ) <\/§—3>.

13.

2

Haiimure sHaueHne BeIpaKeHUS (%/3/3@ + ?/49\/? + \/19 - 4421 )

14.

Haiigure 3HaueHUe BhIparKeHUA (N/x -1+ \/;) - A, roe

x+6Jx+5 x+6Jx—-1+4

A =
Jx 1 Jr-1+1
15. Hatigure 3HaueHUe BhIPAKEHUA

\/10(1+2«/25a2 -b® —\/10a—2\/25a2 -b* -2 /5a—-b npu
a:\/27,b=§/§.
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Tect 2. HppannoHajabHbie YPaBHEHUI

Venopus BapuanTsl
OTBETOB
BriOepuTe ypaBHEeHHE, KOPHEM KOTOPOTO ABJISAETCA a) 1);
YKCII0 5: 0) 2);
1) Jx+5=0; 2) Yx =1 3) L -0 ®) 8%
) Jx+95=0; ) Vx =53 ) — =0 r) 4);
5).
4) 2x-9=1; 5) ¥x =1 A)5)
Haiigure cymmy KOpHe#t ypaBHeHUA /X — 2 = x — 2. Z; ;;
B) 3;
r)4;
m) 5.
Haiigure cymmy KopHel (KOpeHb, eCJId OH a)4;
eIUHCTBEHHbIN) ypaBHEHUS Jx - Jx -5 =1. 6§ S;
B) J;
r) 10;
x) —95.
Pemure ypasrenne 3x° — 5(Jx)? -2 =0. a) _%; 2;
0) 2;
_9. 1.
B)-2; 1;
1,
F) ga
m) 4.
Pemnre ypaBuernue 4% x% — x¥x = 4. a) —\/5; \/E;
0)-2; 2;

B) ¥2;
T) 43/2;
m) —-2+/2; 24/2.




TemaTnuecKme TeCThI

IIpodoncerue
VemoBus BapuaHTsI
OTBETOB
6. Haiigure npousBeneHne KOpHell ypaBHEHU a) 13;
x® —8x+11=6x* — 8x +3. 6)8;
B) 16;
P) _57 7;
) 64.
7. HaiiguTe cpenHee apudMeTryecKoe KOpHeiil ypaBHe- a) 2 2,
3 b
2
HUA (x —5x)-\/x—3=0. 6)—1;
B) 0;
r) 3;
o 4.
8. Haiigure uncyo KOpHell ypaBHeHU a)l;
Jxt—2x-5=1-=x. 6) 2;
B) 3;
r) 4;
1) 0.
9. Haiigure cymmy KopHeli (KOpeHb, €CIU OH eIUHCTBEH- | a)—3;
HBIIT) ypaBHeHUA /x — 1+ Jx + 4 =6. 0) 2;
B) 5;
r) 3;
1) —5.

10. Haiimure cymmy KopHeli (KOpeHb, eCJIu OH eTNHCTBeHHBIN) YPaBHEHU

(a7 +x -1)- (/47 +x - 2) = 20.

11. HadiguTe uncao KOpHE ypaBHEHU T

Ja? +3x—4 +x® +12x° ~11x -2 = 0.




IToBTOpEeHME Kypca aaredopoI

IIpodonsxcenue
Veropus BapuanTsl
OTBETOB
12. Haiinure 3HAUeHNe BEIPDAKEHNSA X2 — bX, ecan
Jias iefx—2 + i Jx-2 -6,
o o x2
13. Haiizure HanGOJBIINN KOPEeHb YPABHCHU S oY +x=2Jx+2.
X+
14. Haiinure cymMmMy KOpHeli (KOpeHb, €CJIU OH €IMHCTBEHHBIN) YPaBHEHUA
J5x% —20x + 21 + /3x® —12x + 28 = 8x — 2x° — 3.
15. HaiiguTe cyMMy KOpHel ypaBHeHUS

J4x® +9x+5 - 207 + x —1 = Jx* — 1.

Tect 3. [IpuMeHeHNEe CBOWCTB TPUTOHOMETPUUYECKUX

dynknuii 1 GopmMysI TPUTOHOMETPUU

Ycaosua

BapuauTts!
OTBETOB

1. Haiigure KOOpPAUHATHI TOUKM, IIOJYUYEHHOM IIOBO-

porom Touku Py(1; 0) Ha yrox —9?”.

a) (1; 0);
6) (0; 1);
B) (-1; 0);
r) (0; -1);
n) (0; 0).

2. BeIpasure B pafuaHHOU Mepe BeJIUUNHY yIJja

144°.

127,
13’




TemaTnuecKme TeCThI 237

IIpodonscernue

BapuanuTtsl
OTBETOB

Ycaosusa

3. Bribepute BhIpaskeHune, nMeoIee HanMeHbIIee a)l);
3HaUeHIUe: 0) 2);
1)sinl; 2)cosl; 3)sin2; 4)cos2; 5)tg0,5. B) 3);

r) 4);

z) 5).

4. HaiiguTe 3HaUeHNEe BhIPAIKEHUA a) 3;

0) 4;

cos111° - 2sin159° + cos450° B) -3;
sin21° ’ 1'!) _1 ;

n) 2.

5. Bsrunciaure cos (o — 41), ecan tg2a =49 a) —

B)

r) — \lf

N5

W
I
5 <a<m 6)—%
1
502’

6 o 3sino — cosa a)l;
. HaI/I,T_[I/ITe 3Ha4YeHHne BbIpaKeHud ——  , €CJIN
sina + 2cosa 0) 2;

tgo = 5. B) 3;
r) 4;

7. Vupocrure Beipaskenue 2sin10°sin40° + cos50°. a) —




IToBTOpEeHME Kypca aaredopoI

IIpodonsxcenue

YcaoBus

BapuanuTts!
OTBETOB

8. HaiinuTe 3HaUeHVE BHIDAKEHUA

1-tg?Z

te ™
g8

8

a) %;

9. Haiigure sin105°.

10. Haiigure 3sHAYCHME BBIPASKECHUA (

sin49° — cos79°

1-2sin®35,5°

11

. Haiigure suauenue Boipaskernusd 100 * (2sinbx cos7x — sinl12x), ecau
sinx + cosx =0,3.

12

. Haiigure 3Hauenme BuIpasKeHUA

c0s270° + sin 25° + /2 - cosT0° - cos65°

13

. HaiignTe 3HaUeHNe BEIPAKEHUA 32 * COS—- * COS—- * COS—- * COS

237
48 48 °

14

. Hatigure 3HaueHme BuIpaKeHUA i, ecau sin(
Ccosa

3n b
2= =< .
5 (x+6 27

(1+£)=—EI/I

6 14




TemaTnuecKme TeCThI

IIpodoncernue
Bapuautsr
YeaoBus P
OTBETOB
15 7 4 .
. CuHyCHI IBYX OCTPBIX YIJIOB TPEYTOJbHUKA PaBHBI 95 ® - Haitigure
3HAUeHVe BHIpaKeHUA 125c0sY, re Y — TPEeTUU yroJl TPeyroJbHUKA.

Tect 4. O6paTHBIEe TPUTOHOMETPUUYECKHEe (DYHKIIUA

V OB BapuaHTBI
OTBETOB
1. BeiOepuTre HeBepHOE PABEHCTBO: a)l);
1 inl=12; 2 1)=m; 0) 2);
) arcsinl = 5 ) arccos(—1) =m; B) 3);
3) arcsin 0 = 0; 4) arcsin(-1) = 3%; r) 4);
2 R) 5).
5)arccos 1 =0.
2. HaiiguTe 3HaueHMe BEIPAKEHUA a) 57,
12’
arcsinﬂ — arcctg(—+/3). Tr
2 0) ——>
12
_5m,
B) 197
Tr.,
I‘) ﬁa
n —g-
3. Haiigure sHaUeHWE BhIPAIKEHUA a)l;
cos(arctgl). J3
0) -
2
B) 0;
1,
P) E,
n) Y2,




IToBTOpPEHME Kypca aareopbI

IIpodonsxcenue
Ba
Ycaosusa pHamTe!
OTBETOB
4. Haiigure 3HaUeHNEe BhIPAKEHU ST a) 1
7 b
sin(arcsin (_g)) + ctg(arcctg§).
7 7 6) 5
b
5
B) _?’
1,
r) -1;
m)1
5. Haiigure 3HaUeHNEe BhIPAKEHU T ) J3
a) —
31 .3 3
tg<5arctg? 1 arcsm7). 6) 1;
B) V3;
r)—1;
m) —/3.
6. Haiigure ynciio MeabIX 3HAUEHUN TepeMeH- | a) 1
HOM, TPU KOTOPBHIX MMEET CMBICJ BbIpaiKe- 6) 2;
HUe arcsin(x2 -x - 1). B) 3;
T) 4;
) 5.

7. OneHurte BEIpaKeHHe 37“ — arctgx.

) T < 3—” —arctgx < %‘;

o 3n < om.
6)4 1 arctgx 1

B) —% < 3? —arctgx < 2% 3“

_m3n <
T) ) arctgx e
) —%‘ < 34” arctgx < —




TemaTnuecKme TeCThI

IIpodonscernue
BapuanuTts!
¥Ycaosus P
OTBETOB
8. HaiiguTe 3HaUeHVEe BEIPAKEHUA a) 7 3.
4 b
tg,r(‘r)’—TE - arcctg7) + cos(n - arccos(—i)).
2 4 6) 6 1,
) Z,
B) —7%;
1,
r) 61,
m) 7
9. HaiinuTe 3HaUeHNe BBIPAKEHU ) 32
a) —(/;
sin(arccos—(%)). 3\5/5
0) ==
5
1
B) g;
6
r) { ;
) 2.6
5
10. Haiigure sHaUeHNE BhIPAKEHUA 9—T:"arccos (sin(— 258” ))
11. HaiiguTe 3HaUeHNe BbIPAKeHU
(sin2 (L 5 eos?(1 5
38 (sm (2 arccos 19) cos (2 arccos o ))
12. Haiigure 3HaUueHUe BbIpaskeHus 65 * cos (arcsin 0,6 + arccos %)
13. Halizure 3Hauenne BeIpaskernna 50 - sin (Zarctg %)
14. Haiigure (B rpagycax) sHaueHue yria arcctg(tg676°).
15. Haiinure (B rpagycax) sHaueHUe BhIpaskeHuA arctg % + arctg é




IToBTOpEeHME Kypca aaredGpoI

Tect 5. Tpuronomerpuueckue PyHKIUN

Venopus BapuanTsI
OTBETOB
1. BrniOepuTe pUCYHOK, Ha KOTOPOM HM300pasKeH a)1);
rpadpuk pyaxnuu y = 0,5 sin x. 0) 2);

AN ANa Nt
\/ NI
\ 1T/—\

-3t -2m -1 0 T 21

1Y)

RY

Z
a
KY

3)

AN ANYANE A NYANYA NN
—3n \on \/—n \_/llo \/n \/21t W

4) y
-3n -2 - |O I 2n 3 x
’ yL\
A

—ER\/ 21 \_/I T ~—21 3nx

2. BpiOepure (pyHKIINIO, BO3PACTAIOIIYIO HA IPO- a)1);
mexkyTKe [—7; 0]: 0) 2);
1) y=tgx; B) 3);
2) y =cos x; r) 4);
3) y =ctgx; 7) 5).
4) y =sinx;

5) Bce QyHKIIUU.




TemarnuecKme TeCThI

2) yHKIIUS He UMeeT HyJIel;

3) HauMEeHbIINM 3HaUeHueM (PYHKIINHI ABJIIeT-
cs Yuceyo —3;

4) GpyHKIUA ABIAETCA IIePUOJUUECKON C
HaVMMEHBbIINM IIOJOHUTEJBbHBIM II€PHOJO0M

2
T=5%;

5) rpaduk QYyHKIIUY IepeceKaeT OCh OPAUHAT
B Touke (0; —2).

IIpodoncernue
Y eoBus BapuaHTsI
OTBETOB
3. Bribepure pyHKIIMIO, TpaduK KOTOPO# cumme- | a) 1);
TPUUYEH OTHOCUTEJIHHO HavuaJyia KOOpAWHAT: 0) 2);
B) 3);
1) y= tg(g - \x\); r) 4);
5).
2) y =—cos2x; A) 5)
_ T
3)y= ctg(x + Z)’
o _ainX.
4) y =-sin 3
5) y =cos(w +4x).
Ona pyarmuu y = cos3x — 2 BeIOeprTe HEBED- a)l);
HOe yTBep:KIeHue: 0) 2);
1) rpad@uK GyHKIINU CUMMETPUYEH OTHOCH- B) 3);
TeJIHHO OCH OPAUHAT; r) 4);
) 5).

Bribepure pyurIiuio, rpaduk KOTOPOIi cCoBIIa-
naet ¢ rpaduxkom GyHKIVY y = 1 Ha MHOKe-
CTBe IL(eI'./'ICTBI/ITeJII:HBIX quceJI.

a)y=tgx - ctgx;

CcosX ,
0) y= ;
cosx

B) y = 4sinx — 3sinx;
r) y = sin?5x + cos®5x;
I) y=cosl.




IToBTOpEeHME Kypca aareopsI

IIpodonsxcenue
B
yCJIOB](IH apUaAHThI
OTBETOB
6. BriOepure umcIIO, He ABJISIONIIEECS IIePUOIOM a) 10;
0) —20;
_ X _ ’
bysrIIUN Y = 3tg( 1o 7) +5. 5) 15;
r) 100;
o) —50.
7. IOnsa QyHKIUU y = sin(g - %) HaiiuTe TOUKY a) 77”;
MakcuMyMa Ha mpoMme:kyTKe [0; 4m]. 6) n,
6 bl
4
B) g
r) %“;
57
) e
8. TI'paduk dpyarnuu y = f(x) moaydeH us rpapu- a)—1;
Ka GyHKInu g(x) = cosx cMellleHrueM eTo BJ0JIb 0) 1,5;
ocu aberuce Ha g eIUHUIILI BJIEBO U BIOJb :)) g:5,
b
ocu opAuHAT Ha 2 eqUHUILI BHU3. Hafigure ) -2,5.
3HAUEHNEe BhIPAKeHUS f(g)
9. HaliguTe HauMeHbIIIee II0JOKUTEILHOE UKC- a)0,1;
JI0, He BXOJsIlee B 00JIaCTh OIIpeaeseHu s 6)0,2;
dbyarmuu y = tg(2nx + 1,2mn). B) 0,15;
r)0,2;
o) 0,25.
10. HatiguTe npousBefeHre HANOOJIbIIIETO U HAMMEHbBIIIETO IeJIbIX 3HaAUeHU
byarIIUIUN Y= 3‘Sinx‘ +17.
11.

Haiigure (B rpagycax) cyMmy HyJell GYHKIIUHT Y = %cos 2x Ha mpome-

HYTKe [—g; 27:}.




TemaTtuuecKkme TeCThI

IIpodonscenue

YcaoBusa

BapuanTsl
OTBETOB

12. Haiigure KOJIMYECTBO TOUEK IEePECeUCHNU IPAMONI § =

byHKEINHN Y =tgx HA TPOMEKYTKE (4—3”; 4n].

\/§ u rpadura

13. Haiiznure, CKOJBKO pPa3 Ha IpOMeKyTKe [—T; 2,5n] dyHKINA y = 45in?3x

JocTUuraeT CBoero HaMOOJIBIIIETO 3HAUCHHU .

14. HafinuTe oTHOIIIeHNEe HANOOJIBIIIETO M HANMEHBIITer0 3HAUeHUH (QPYHKITUHT

f(x) =2 cos x + cos 2x.

15. Haiigure (B rpagycax) HamMeHbIIIee II0JOKUTeJbHOe 3HaUeHe IIepeMeH-

HOI, He BXOJsAIIee B 001acThb onpegeaenns GyHrmun f(x) =

1
sin8x —cos3x

Tect 6. TpuroHomerpuyecKkue ypaBHEeHUS

YcaoBua

BapuanTtsl
OTBETOB

1. BriOepure umciio, He ABJISIOINEECS KOPHEM ypaBHe-

HUA sinx = —%.

2. Hafigure 4ncjI0 KOpHEll ypaBHEHUA COSX = % Ha Ipo-

MEeKYTKe [—57“; 2n}.

a)l;
0) 2;
B) 3;
r) 4;
x) 5.




IToBTOpPEHME Kypca aareopbl

IIpodonsxcenue
Y e OB BapuaHTsI
OTBETOB

3. Haiigure cymMmMy KOpHeIl ypaBHEHU a) 3,5m;
sin(£ - E) =—1, TpuHALIEKAIINX IPOMEKYTKY 6) 2m;

2 4 ’ B) 3;
(—m; 4m). r) 7m;
) 2,5m.

4. Haiigure cyMMy KOPHEH ypaBHEeHUA a)—0,2;

6)-0,3;

T\ _ _ PR

\/gtg(nx - E) =—3, VIOBJETBOPSIONINX VCJIOBUIO 5)—0,4;
-2<x<1. r)-0,7;
ﬂ) _055-

5. HaitiguTe uncyo KoOpHell ypaBHeHUS a) 10;

(7sinx—4\/§)(7sinx—5\/§>=0 6; ;2;
B) o;

Ha mpoMexxkyTke [-3m; 2m]. r) 4;
) 6.

6. Haiigure (B rpagycax) HambOOJIBIIUHA OTpUIaTeaAbHBIN | a)—30;
KOpeHb ypaBHEHUS 6) —60;
4sin2x+4sin<£+x) -1=0. B) -150;

2 r) -120;
) —180.
7. Hatigure umcyio KOpHell ypaBHeHUS a)l;
J2 sin2x + cosbx — cos9x = 0, mpuHaAJIEKAIUX ITPO- 6; 2;
B) o;
MEKYTKY [0; %} r) 4;
K) 5.
8. HaiiguTe unciao KopHeH ypaBHEHUS a) 76;
(sin x + 1) * tgx = 0 Ha mpomesxkyTke [0; 507]. 0) 75;
B) 25;
r) 50;
n) 51.




TemaTtuuecKkme TeCThI

IIpodonscenue
BapuanTtsl
YcnoBus P
OTBETOB
9. HatiguTe yncio KOpHEH ypaBHEHUS a) 8;
5cos?x — 3sin?x — sin2x = 2 6) 9;
B) 7;
Ha mpomexxyTKe [-1,5m; 27].
1) 6;
o) 10.
10. Haigure (B rpagycax) HAauOOJBIITNNA OTPUIIATEJIbHBIA KOPEeHDb YPaBHEHUA
s 2(T X 2/ X
sin (— - —) + cos (— + —): 1.
4 2 4 2
11. Hafigure ync/io KOpHei ypaBHeHNA cos 6T x sin9nx = cosnx sinl4n x Ha
npoMe:KyTKe [3; 4].
12. Hatigure (B rpagycax) HAauOOJBIITUNA OTPUIIATEIbHBIA KOPEeHb YPaABHEHUA
cosx —/3sinx =+/2.
13. Haigure (B rpagycax) HAaUOOJBIITUNA OTPUIIATEIbHBIA KOPEHb YPABHEHUA
cosx - [sinx| = 0,25.
14. Hatigure (B rpamycax) HauOOJBITNH OTPUIIATEIbHBIN KOPEHb YPaBHEHUA
2sin(x + %) =tgx + ctgx.
15. Hatigure (B rpagycax) HAUMEHBIITUH ITOJOKUTEIbHBIA KOPEHb YpaBHe-
HUA 2cos6(x - %) =4 + sinx + /3 cosx.
Tect 7. IlpuMeHeHne CBOICTB MOKa3aTeIbHOI (hyHKIIUU.
IlokazaresibHbIE ypaBHEHUSI
BapuaHnTsl
YcanoBus P
OTBETOB
1. BeiOepute mpAMYI0, KOTOPYIO He IIepeceKka- | a) x =-3;

er rpadpur pyurnum y = a* (a >0, a # 1). 6) x = 1;
B)y=0,36;
r)y=-3;

o) y=100.




IToBTOpEeHME Kypca aaredGpoI

IIpodonsxcenue

YcaoBua

BapuanTtsl
OTBETOB

Haiinure sHaueHNne BEIpaKeHns 6% 1

ecau 6% =2,1.

a) 12,6;

0) 3,1;

B) 8,1;

r) 1 +log¢2,1;
m)6,1.

2x-3
Pemure ypasuenue (0,8) 6

=(1,25) .

a) —2;
3.
6) _g’
B) 1,5;
3.
P) g,
x)-1.

Pemute ypasrerue 10007 * = 4% - 52%,

a) 0;
0)1,2;
B) —2;
r) 2;
o 1.

1

5/82x -1

Pemure ypasuenue (0,125)F =

1,
a) ga
1,
6) _E’
B) 7;
1,
F) _?9

1
) 7

Haiinure nponsseneHe KOpHeH ypaBHe-

1 g, 1
Hua 4* —-5-2 * +64=0.

a)l;

6) 27
B) 273;
r) 272
m) 274




TemaTtuuecKkme TeCThI

IIpodoncernue
Venopus BapuaHTsI
OTBETOB
7. BpIbepuTe IPOMEKYTOK, KOTOPO- a) (-0,5; 0,5);
MY IPUHAAJIEKUT KOPEHb YPABHEHU 6) (0,5; 1,5);
3x+3+3x:5.2x+4_17.2x B)(1,5; 2,5);
r) (2,5; 3,5);
1) (3,5; 4,5).
8. HaiiguTe HaUMeHbIIIee 3HAUeHNE (PYHKIINN a) 1,
y=4‘x—3‘+2. 41’
0) E;
B) 2;
r) 4;
o) 16.
9. Pemure ypaBHeHUE a)66; 0) 58;
x— 54 x—58 _ B) 54; r1)68;
J37 5 13 162 60
10. Haiinure sHaueHNe BBIpAsKeHNA 2% + 27%, ecam 16* + 167 = 527.
11. Haiigure HauMeHbIIHI KOpPeHb ypaBHeHna 4771 —7-12% + 32°*1 =,
12. Haiinure sHauenue BeIpaxkeHus 2™, Tae m — MOZYJIb PA3HOCTH KOPHeIt
ypasmernus 8 - 2% + 7-2% = 30.
13. HaiiguTe 3HaUeHMNe BhIpaKeHUA 3™, rae m — cyMMa KOpPHell ypaBHeHU S
1246 —2-4*-2-3"-2""1 1+ 4=0.
14. HaiiguTe mpousBeieHre KOPHEN YypaBHEHUA
(6 —/35)* + (6 +/35) =142,
15. HaiiguTe cyMMy KOpHeH (KOPeHb, eCJi OH eUHCTBEHHBIN) YpaBHEHU A

2° + 27 = 2003(5).




IToBTOpEeHME Kypca aaredGpoI

Tect 8. Iloka3aTerbsHbIe HEPAaBEHCTBA

I — BapuanTtsi
OTBETOB
1. BribepuTe HepaBeHCTBO, He IMeIOII[ee a)l);
peleHn: 6) 2);
1) 2 < 10; 2) 2* > b; B) 3);
3) 2*< 0; 4) 2* > 0; r) 4);
5)2*>-T7. 1) 5).
2. Pemure HepaBeHCTBO 3* <81. a) (=03 2];
6) [-2; 2];
B) (—00; —2] U [2; +00);
r) [-4; 4];
x) [0; 2].
3. Pemure HEpaBeHCTBO 2 - (é)x <1,44. a) (-o0; 2;
i 6) [2; +00);
B) [-2; 2];
r) (—°°; 1,5];
1) [1,5; +0).

-9

4. Pemwure HepaserncTBo 0,7 * 1 <1.

a) (005 =3) U (3; +o0);
0) (—o0; =3) U (1; 3);
B) (-3; 1) U (3; +°0);
r) (=35 0) U (05 3);

1) (=3; 3).

5. Pemure nepasercrso 3 - (%)5’672 <

1
5

a) (33 +°0);
6) (-2 +o0);
B) (1,85 +0);
o 31

J-I)(

© |

; +oo).




TemaTtuuecKkme TeCThI

IIpodoncernue
VenoBus BapuaHTsI
OTBETOB
6. HaiiguTre cyMMy IeJbIX PeIlleHni a) 2; 0)12;
x x B)6; 1)9;
HepaBeHcTBa 92 —12-32 +27<0. 1) 3.
7. HaliguTe HanMeHbIIIee I[eJI0e PelIeHe a)l; 0) -3;
HepaBeHCTBa 9% + 8+ 3% > 4% + 5+ 2%%, B) 0; r)-1;
o) —2.
8. HaiiguTe YmKCIIO MEJbIX PeIleHnid a)l;
‘x2 - x‘ 6) 2;
HepaBencTBa 1< 3 <9. B) 3;
r) 0;
x) 4.
9. Pemrure HepaBeHCTBO a) (0; 1);
252 —-10"+5* > 25. 6) (0; 2);
B) (1; 2);
r) (05 5);
1) (2; 5).
10. HaiizuTe HauboOJIbIIIee [0 PellleHne HepaBeHeTBa 5 < 78722,
11. HaiiguTe uncyo mMeabiX pellleHnii HepaBeHCTBa
T2 _64-8% <427 —7-8""! ma mpomexyrke [-10; 5].
12. Haiigure HanboabIlIee IeJioe OTPUIlATEIbHOE PellleHie HepaBeHCTBa
2:4* -9-14% +7-49* > 0.
. . 2% —92-%_3
13. Haiigure cymMy IIeJIbIX PelleHniT HepaBeHCTBA — g >0 Ha
npomexyTre [-5; 3]. B
l)S +x 81
14. HaiinuTe HauMeHbIIIee IleJI0e PellleHNe HepaBeHCTBA 327 <0.
x“+2x+5
15. Haiigure 4KcIIo MeJbLIX PellleHnil HepaBeHCcTBa 94X 5 g9 x?.




IToBTOpEeHME Kypca aareopsI

Tect 9. Jlorapudmuueckas pyHKIIH.

CaoiicTBa Jorapudmon

YcaoBua

BapuanuTtsl
OTBETOB

1. Pacnoososkure unciia

log,5; log, (@ logﬁ 3; logs,1; 102?:2?/ﬁ

2 2

B IIOPAIKEe YObIBAHUA.

a) log@ 3; logs,1;
2

log, ¥16; log,5; log, 71,

2
6) log, Y16; log,5; logs,1;

log, 7°%; log ; 3;
2 2

B) logﬂ 3; log,5;
2

log, 3/16; logs,1; log, 77%;
2
r) log, 71 log,5;
2

log, Y165 logs,1; log ; 3;
2

n) log,¥/16; log,5;

log, 77%; log j; 3; logs,1.

2 2
2. Bribepure BrIpakenue, 3HaUeHUE a)l);
KoToporo pasuo 0,5: 0) 2);
1) logs36 + log,16; B) 3);
2) log,:81 + log,79; r) 4);
3) log,24 — log,6; o) 5).
4) log,clogs81;

5) (15




TemarnuecKme TeCThI

IIpodoncernue
Venopus BapuanTtsl
OTBETOB
Bribepure pyuriimio, rpa@uk KOTOPOI a) y = log, x;
n300paskeH Ha PUCYHKeE.
YA 0) y = —log, x;
5
4 B) y = log,(—x);
2 r) y = —log ,(-x);
1 R y=-2%
-10-9-8-7-6-5-4-3-2— 01 2 3;
Haitigure 3Hauenmne BoIpasKeHUA a) J5 + 13;
(g 4 g5, o174,
B) 19;
r) 194;
o) 18.
. Haiigure snauenne serpascenus log2,. 35 . a) ﬁ;
9.
6) ﬁ’
1,
B) E)
1.
I‘) %7
1
) 12°
Vupocrure Beipaskenue 2logs(—a) + logsa®. a) 2log;(—a) + 2logsa;
0) logs(-a);
B) 0;
r) 1;
x) 4log;(-a).




IToBTOpEeHME Kypca aareopsI

IIpodonsxcenue
Venopms BapuaHTsI
OTBETOB
7. Haiigmre, mpum  KakKMX  BHAYEHHUAX | ) (0; 1) U (1; 3);
IIepeMeHHOI WuMeeT CMBbICI BeIpaxkeHue | 0)(0; 3);
log, (—x% + 2x + 3). B) (3; +29);
1) (0; 1) U (0; +00);
m (-1; 3).
8. BroIpasure uepes a 3HaUEHNE BLIPAIKEHUA a)a+2;
log,428, eciu u3BecTHO, uTo log,2 =a. 0) 2a + 1;
a+1
B) %
a+1
r
2a+1
) —5—-
9. HaiiguTe MHOXKeCTBO 3HaUeHNI QYHKIUU a) [9; +0);
f(x) =log,(x? + 2x +9). 6) [2; +90);
B) (=003 +0);
r) (05 +00);
m) [3; +00).

10. Boramcaure (12 + 2'71°021%) . Jog, /7 - log, 25.

11. Boraucaure ((25 —log?5) - log,s 2 + log, 5) - 7°¢7°,

_1
12. Haiigure 3HaueHNe BhIpasKeHua 64288 + logl ( g ; ﬁ + g i g )

3

log,250  log510

13. Halizure 3HaYeHNe BHIPAKCHUA .
10g50 5 10g1250 5




TemarnuecKme TeCThI

IIpodoncerue

BapuaHTsI
OTBETOB

Ycaosusa

14. Haiinure sHaueHUe BbIparkeHus 2log, (12 + 4\/3) + 4log, (\/10 - \/5)

3logZ 45— 2-log; 45-logs 5 —logs s

. Haiigure 3HaueHMe BeIpaKeHU I
15 A p 3log; 45 + logs 5

Tect 10. Jlorapudpmuueckue ypaBHeHUS

Venopus BapuanTsl
OTBETOB
1. BribepuTe ypaBHeHIE, KOPHEM KOTOPOTO a)l);
sABaseTcda uucyo log,;13: 6) 2);
1)13*=11; 2) log,,x = 13; B) 3);
3) log, 2™ = 1; 4)4+x=1log,1T; P)) ‘;))
5) 115 = 13. Ao
2. Pemure ypaBHeHue log, (18 - 2"“) =3—x. a) %;
0)-2;
B)—1;
r) 0;
o 2.
log, (x? -3) a)-2; 2;
3. Pemure ypaBueHume — 5 - 0. 6)-2;
B) —V/3;4/3;
r) 4;
m —J7; 7.
4. Hamigure cyMMy KOpHei (KOpeHb, a)l;
€CJIU OH eIUHCTBEHHBI) YPaBHEHUA 6) —4;
3 2 3 B) —3;
log3(x +x° —4x+ 2) = 10g3(x - 1). r) 4;
x) 3.




IToBTOpEeHME Kypca aareopsI

IIpodoncenue

YceaoBus

BapuaHTsI
OTBETOB

5. Pemmure ypaBHeHuE lOg (9x2) . log§ x=4.

1. 9.
8) o5 95
1. q.
6) §a 3:
1. 9.
B) g’ 99

r) 5 27;

1,
ﬂ) §7 3-

Pemute ypaBHenue 7'8* = 98 — x'87,

a) 49;
6) 1000;
B) 7;

r) 10;
m) 100.

7. Haiigure mpousBeseHre KopHeil (KOpeHb, ecau

OH eIMHCTBEHHBIN) YyPaBHEHU S
log;(2x — 1) — 2log; (2x + 5) = log, 8.

2

a) 13;
0) 6,5;
B) 2;

r) 2,5;
o) 15.

Haiigure cymmy KopHei (KOpeHb, eCJIU OH €IUH-

CTBEHHBIN) ypaBHEHHA /X + 2 *log, (4 + x) = 0.

a) —6;
6) -3;
B) —5;
r)—2;
) 0.

ypaBHEHUA

Haiigure cpentee apudmernyecKoe KOpHEHR

3logZ(x +1) — 4log,(Tx +1) - log,(x +1) +

+log2(7Tx+1)=0.

a)—1;
6) 0,5;
B) -0,5;
) 2;

1
1) 3"




TemaTtuuecKkme TeCThI

IIpodoncernue
BapuanTs!
YcaoBusa P
OTBETOB
10. Haiigure cymMMy KOpHe# (KOpPeHb, €CJi OH eIMHCTBEHHbIN) ypaBHEHUA
J2lg(-x) =lgvx?.
11. Haiigure npousBeneHrie HAaMOOJIBIIIET0 KOPHSA YPaBHEHUA
3
x2e >~ 181ex — 10 u umesa ero KopHeit.
12. Haiigure cymMMy IIOCJIEIOBATEIBHBIX IEJIBIX YNCEJ, MEKIY KOTOPBIMU
3aKJII0UeHa CyMMa KOPHeH (KOpeHb, eCJI OH e IMHCTBEHHBIN) YPaBHEHU A
2
0,5log, , (x*+x-6)=2.
13. HaiiguTe cymMMy KBaApaTOB KOPHEIl ypaBHEHUS
210g2x + logg x+ loggx + e — 410g2 x , TIe ‘logz x‘ < 1.
14. Haiigure 3HaueHue BeIpaskeHus 2S, rae S — cyMMa KopHeii (KOpeHb,
ecJIV OH eIMHCTBEHHBIH) ypaBHeHu log, (4x2 + 1) =log, x + 8x(1 - x).
15. Haiigure (B rpagycax) HauOOJBIIIUH OTPUIIATEIbHBIN KOPEHb YpaBHe-
. _ ‘COSJC‘
uua 2/sinx| = log,,, P
Tecr 11. Jlorapudpmuueckne HepaBeHCTBA
BapuaHTsl
YcaoBusa P
OTBETOB
1. BribepuTre HepaBeHCTBO, PABHOCUJIbHOE a)l);
HepaBeHCTBY lg x > 0: 6) 2);
1) 22> x; 2)0,2* > 0,2; f; 2)).’
’
3) |x|>1; 4) Jx-1>0; 1) 5).

5) 3x >1.




IToBTOpEeHME Kypca aaredGpoI

IIpodoncenue

BapuanuTts!
OTBETOB

YcaoBusa

2. Pemmute HepaBeHCTBO a) (3; +0);
1Og\/g(x+1)—1Ogﬁ(x—1)>10g34. 6) (1; +00);
B) (—°°; 3);
r) (1; 3);
x) (-3; -1).

3. Pemwurte HepaBeHCTBO 2) (=003 0) U (2; +00);
logl (x2+2x+1)<0. 6) (—OO; _1) U (—1;+OO);
’ B) (-2; 0);
r) (—00; —2) U (0; +20);
1,
ﬂ) (g, + OO).

4. HaiiguTre cyMMy IIeJbIX PeIlleHun a)—1;
080,25 (1 - x) > 1 6) 0;
V8 B) 1;
r)—2;
x) 2.

1
HepaBeHCTBa 3

5. PeruTre HepaBeHCTBO a)[-4; -3];
logs(x +4) - log, 37 > 0. 6) [-3; +20);
B) (—4; -3];
r) [0; +20);
1) (0; +0).

a)[1,25; +00);

6) (—20; 1) U[1,25 +00);
B)[1; 1,25);

r) (—90; =0,5) U [2; +00);
n (- o012 ],

6. Permnre HepaBeHCTBO log, ;log; ﬁ >0.




TemaTtuuecKkme TeCThI

IIpodoncernue
Vexonus BapuaHTsI
OTBETOB

7. HaiiguTe 41CIIO IIEJbIX PeIIeHni a)l;
nepasencTsa 6 < log) x + log, x Ha 6) 7;
mpome:xkyTKe [-2; 12]. B) 6;

r)4;
m) 2.

8. Haiinure cyMMy I1eJIBIX PEIIEeHUHT a) 10; 0) 15;
HepaBeHCTBa B)7; 1)12;
2log s (x — 2) — logy 5 (x? —x —2)>1. m) 14.

9. Pemure HepaBeHCTBO a) (3; +90);
log oo (x* —12x + 36) > log, 5 (x — 3). 6) [4,5; 6) U (6; +00);

B) (6; +00);
r) (3; 4,5];
) (=05 6).
10. Haiigure 3HaueHUe BbIpaskeHud 24a + b, rie a — HauboIbIllee OTPUILA-
TeJbHOE, a b — HauMeHbIIIee ITOJOKUTEeIbHOe PeIlleHnsI HepaBeHCTBa
log, (8x +1)-log,5(6x + 2) < 6.
11. Haiigute cymMMYy IeJbIX PEIIeHUN HepaBeHCTBA
logys(x —4)—logys(x+2)—log,, ,2>0.
x—4
12. Haiigure HamMeHbIIIee IIeJI0e PellleHe CUCTEMbI HePABEHCTB

lg? x +1g0,01x >0,
1 <1000.
X




IToBTOpEeHME Kypca aareopsI

IIpodonscenue

BapuanuTts!
OTBETOB

YcaoBua

13. HaiiguTe uncyo IeJbIX PerieHnii HepaBeHCcTBa

log,, ,5<log .,

x 2x -1

% Ha npome:xkyTKe [-1; 11].

14. Haiigure 4mcJIo IeJbIX PeIlleHnil HepaBeHCTBa

log, (%% — 4x + 5) >log,, (4x — x* — 3).

15. Haiigure cyMMy IeIbIX pellieHn HepaBeHCTBa log, 5(2x + 5) > 2x — 1.

=
E E HomomHuTeIbHBIE MaTepUAaIbl K yueOHOMY mocobuio «Airedpa, 11», a Tak-
JKe OTBEThI M IIOJIHBbIE DPEeIeHUA TeMaTHUYEeCKHX TeCTOB MOJKHO HaﬁTH Ha
E catite http://e-vedy.adu.by, kypc «Marematuka. 11 Kiacc».



MaremaTuka BOKPyT Hac

C mIOMOIIbIO JIOTAPU(PMUUECKOH 1 IMOKa3aTeIbHON (PYHKIINIT MOAEINPYIOTCS
HEKOTOPHIe peaibHbIe ITPOIeCChI.

OnHUM 13 IPUMEPOB IPAKTUUECKOTO IPUMEHEHU s CBOMCTB JOrapu(MOB SAB-
JISAI0TCA JorapuMuUecKue ITKaJIbI.

JlorapugMuuecKoil Ha3LIBAIOT JIIOOYIO IIKAJIY, 3HAUEHUS KOTOPOM BhIpa-
JKaroTcA JorapudmMamm (IJIMHA OTPe3Ka ITKAaJIbl IPOIOPIIMOHANbHA JioTapud-
MY OTHOIIIEHUWS BEeJINUYNH, OTMEUEHHBIX HA KOHIIAX 3TOT0 oTpeska). Jlorapud-
MUUYeCKMe IIKaJbl UMEIOT IIIMPOKOe PaCIPOCTPAHeHle B HayKe 1 TeXHUKe KaK
HamboJiee yAOOHBIN CIIOCOO0 OTOOpaskeHUsT OOJIBIIIUX AUAMIA30HOB 3HAYEHUU
BEJIUYNH.

Hampumep, jJorapudmMuyeckas IIKaja HCIOJb3YeTCA I M3MEepPeHUs aM-
IINTYABI 3BYKOBOI BOJHBI. IloKasaTens pH, o6o3Hauammuii ypoBeHb KHCJIOT-
HOCTH PacTBOpa, TaKsKe 3a7aeTcsa B JoTapu@MUIecKOM MacIiTabe.

OmHa M3 caMbIX M3BECTHBIX JOTapu(MMUUECKUX IIKAJ — 9TO ITKajia U3Me-
PeHnsa MHTEeHCHUBHOCTH 3eMJeTpsceHunii, padpadoranHasa B 1935 r. amepukan-
cxkuM ceiicmosiorom Yapansom Puxrepom. Kaxxmoe sHaueHue 1o mikaJje Puxrepa
IIpeACTaBIAsaeT CO00H AeCATUYHBIN JJoTapudM aKTUBHOCTY CeiICMUYECKUX BOJIH,
3apEruCTPUPOBAHHBIX TPUOOPAMU.

BakHOII yacThbI0 MaTeMaTUUYECKOTO allllapaTa, MCIIOJb3yeMOro IPU IIPOeK-
TUPOBAHUU PAKeT, ABJSAETCA BbiBeleHHada B KoHIe XIX B. popmysna I{uonakos-

m,
CKOTr0, 33/1a10111asi 3aBUCUMOCTb CKOPOCTHU PAKETHI OT ee Macchl: v = v, In—> , rze
m
U, — CKOPOCTH UCTEUEHUS ra30oB, M, — CTAPTOBasd Macca pakeTsl, a In x =log, x,

roe e = 2,7182818284590... — OeckoHeuHas HeHepHOIMUYecKas JecATUYHAA
Ipo0hb.

IIpuMepoM IPAKTHUUECKOro IPUMEHEHUS IMOKA3aTeIbHON (PYHKIIUU MOYKET
OBITh MOJEJMPOBAHIE IPOIlecca POCTa APOKIKe, KOTOPBIM onuchbiBaeTcsa op-
MyJI0ii m = my1,2", rme m,— mepBOHAYAIbLHAS MACCa APOKIKE.

_t
¥:xe sHakoMada HaMm popmyna N(t) = N,-2 T, rge N(f) — KOIMUECTBO He-

pacraBIINXCA aTOMOB PaJO0aKTUBHOTO BellleCTBa K MOMEHTY BpeMeHU ¢, N, —
IIepBOHAUYAJIbHOE KOJMUECTBO PASUOaKTUBHBIX Afep, I — Iepuo] mojiypacna-
la BelllecTBa, MOKeT ObITh IPUMeHeHa B IPaKTUUYECKUX IeIdX, HaIpuMep A8
nosydyeHUsa nHQGOPMAIUYU O BOSMOMKHOCTU MCIIOJIb30BaHNUA PaHee 3arpA3HEeHHBIX
PaguOHYKJINIAMU TEPPUTOPUIA.



1.37.

1.38.
1.39.

1.40.

1.41

OTBETHBI

I'nasa 1. O6001IeHNe IOHATUSA CTEIIeHN

1 1 3
; ,2; ;T) =53 ;e) =—; ,23) 1000; < K) 2,25,
a) 5;06)0,2; 8) 8; 1) a7 n)9;e) 25 k) 0,2 3) 1000; u) 38 K) 5

1 2 2
a) x20; 6) a3; B) ¢39; 1) b>%; ) y 175 e) mi.

2) 0,2; 6) 1; 8) 100; 1) 4; 1) 21—5; e) 1; ) 32; 3) 0,6; 1) 11%.

4
a) 6a72; 6) %; B) 1268
2

.a)d% 6) 2d3; B)0.
1.42.
1.43.
1.44.
1.45.

a) 18,75;0) 3,2; B) 55; r) 1.
3.

a) 100,1; 6) -0,297; B) -57.
a) a1’5b’2’5; 0) a3y,

1 1 3/ 1 1 1 1 1
a) x2<1—x2); 0) m4(m4+1;B) b4\1-3b4 ;1) ab\7-4a? ).

1.46.
3 3 i
1.47.2) 1+ b4; 6) —x—l; B) —a8.
y2
1.48. -10.
103
1.49. a) -9b;6) 9a2 +a?2.
1 1 1 1
S .p8  al? +3p12
1.50. a) 11 ;6)“5? pw)
b2 47 a8b8 al2 —3p12
1.51. 1.
1.52.-5,75.
1.53. a) a?; 6) 1; B) b*°.
1.54. a) 25; 6) 343; B) 125; 1) 15 1) 9; €) 0,01.
NI
1.55.a) b+ ¢V7; ) & +b0 "
GLJ§ - b‘/i
1.56. 5V3 < 25.
1.57. 81.
1.58%, — L
2
1.97.2) 1; 6) %; 8) 2,5; 1) 3,5.

1.98. 4, B, C.
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1.99. a) Bospacratoieii; 6) yObIBatoieii; B) BO3pacTarollleii; T') yObIBatOIIeli.
5

5 5
1.100. ) 3,74 > 7,4 %% 6) (6)7 < (\@)7

1.101. a) D = [-4; +2°); 6) (=°°; 5); B) (—4; 4); 1) D = (-00; =1] U [2; +20); 1) D = (=00; 0) U (9; +0);

e) (-7; O]U[ ,+OO)

1
1.103.
2)21;0)4; 5o
1.139.6).
1.140. 1; -2; 0;

1.141. a) 2; 6) 5; B)z r) 1; 1) —1; e) -2; ) 0; 3) ,n) ,K)3;JI)—2;M) %

1.142. a) 5; 6) 9; B) 8; r) /10.
1.143. a) log,2; 6) log.,4; B) log,8; r) log,1; m) logzé; e) loggi; ) logzé; 3) log2ﬁ;

n) log, 2; k) log, %; a) logg 4, M) logy %

1.144. a) 4; 6) ,3)5 r) 7.

1.145. a) 2; 6) 2; B) 1,5; 1) 2§.

1.146. a) 1; 6) 125; 8) -27; 1) ﬁ
1.147. a) 1; 6) 0; B) 2.

1
1.148. 1.

3
1.149. a) 3;6) 2; B) 3; 1) -5; 1) 23; ) -3.
1.150. a) 75; 6) % B) 25; 1) 75.
1.152.a) 8; 6)49 B) 64; r) ,;L)15 e)9; k) 125; 3) 6.
1.153%, 150.
1.154%, 3.
1.155%. -6,25.

$1 npoBepsro cBOU 3HAHUS

1. B). 2. B). 3. a) 3; 6) —-1; B) 0; r) —2. 4. a) 7; 6) 100; B) 9; r) 5. 5. a) (3; +°); 0) (—Oo;lg};

B) (-005 =2) U (3; +00); 1) (=003 1) U (53 +00); m) [T VT |5 €) (~2; 1) U (2; +0). 6. 2) 16; 6) i;
2

B) 100; r) , n) 3; e) \/— m) , 3) 338. 7. —%. 8. a) 4;6) 6,5; 8) 10; r) -31,5. 9. x3 —1.

10. (—o0; —4) U (-3; 1].



264 OTBeTsI

I'mapa 2. IlokazaTenbHad QyHKIIUS
2.33.a)2;6)32;8)1;1)0,5; m) %; e) \/E; %K) 5; 3) %

2.34. a) g(4) < 7g(0); 6) g(-1) + g(-2) > g(logs2).

2.36. a) [1a; 6) xa; B) ma; r) ga.

2.37.6).

2.38. a); B); ).

2.40. a) YowiBatoias; 6) Bogdpacraroliiasi; B) Bo3pacraolasd; I') yObIBamIas; 1) Bo3pacTamoIas;
€) BogpacTraroIas.

2.41. a) 351 > 3891, 5) 0,273 > 0,20°; ) (é)o > (%)1’2; ) 7V2 > 7l
2.42.y5; Y15 Y35 Yu-

243.aym>n;60)m<n;B)ym<n;r)ym<n.

2.44.2)525<1;6)0,3%7< 1;8) 5,4 %5 < 1; 1) (4/5 )" > 1.

2.45. a) [1a; 6) na.

2.48. a) (-3; +0); 6) (0; +2°); B) (4; +°°); ) (—°0; 0); &) (—°°; —3); €) (=°; 6).
2.49. a) 3;6) 59; B) 17.

1 1
2.50.a) 3; —; 0) 4;—.
2) 39 0 dig
1 2.3 1
% R S 4, 0, 1. Ee Y 1. . 41
2.51%, a) 3; 3 0) 23, Y B) 36; 1; 1) 125;5; 1) -1;-2,5;¢e) 7; 4 3

2.53%. a) [1; +20); 6) (2; 3]; B) [i; +oo); r) (0; 4].

2.114. a) 6; 6) -9; B) log; 6; 1) —1%; ) —6%; e)-0,25.
2.115.a)9,5;6)-1; 1; 8) 0,5.

2.116.a)-2; 1;6) -3; 3; B) -2; 0; 1) -3; 3; 1) —v/3; /35 €) —/5; /5.
2.117. a) 2,5;6) 0,6; 1; 8) -0,25; 1; 1) 1; 4.

2.118.2a)3;0) 7.

2.119.a) 4,5;6) -1; B) —0,5.

2.120. a) 0,25; 6) 0; 3%; B) 24.

2.121.a)1;6) 2; B) 4; r)-1,6.
2.122. ) 1,5; 6) 1; 8) %; 3.

2.123.a) 1;6) 1; B) 4.
2.124.a)1,5; 6)-1;8) 1.
5

2.125. a) (1; 3); 6) (-1; 3); B) (_%; _E)'

2.126. ) 0; 1; 6) 0; B) %; 1%; r) logs 3; ) log;5; €) logs2; 1.
2.127. a) -2; 6) log,5.
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2.128. (~00; 0) U (0; +00).
2.129. a) -6; 6)4,5; 5)0; 5.

2.130.2) 0; 1;6) ~1; log; 2; ®) %; r) logo +2; 1og0,4%.
2.131.0; -1. 3

2.132.-1; 0.

2.133.a) 1;6) 0.

2.134. a) 1; 6) 66.

2.135.-1;0; 1.

2.136.a) 2;6) 1.

2.137.1,5.

2.138%.-1,5.

2.139*. —5; 0.

2.140%. 2.

2.141%. -1; 1.

2.192. a) (—oo; %) 6) (7; +00); B) [log,3; +00); T) (=103 +00); 1) (—0; —11]; €) [-12,5; +00).

2.193. (-00; 5).
2.194. a) [-2; +0); 6) (—°°; —4); B) (-°0; —2,5]; 1) (—0; 4).

2.195. (0,2; +0).

2.196. a) [-3; 3]; 6) (—o0; —2] U [2; +00); B) [1; 6]; ) [-5; 5]; 1) (—005 0] U [2; +00); €) (1; 2).
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