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I'napa |. /lelicTBUTEbHBIE YHCIA
1. 1) Bocnosb3yeMcest aITOPUTMOM AETEHHST YTOIKOM:

—2|O. 3 OcTaTKu TOBTOPSIIOTCS,, MIO3TOMY B YacTHOM IIO-
18 | 0,66  BTOpsieTCS OJHA M Ta Ke mudpa: 6. CrenoBaTenbHO,
-20... 2 _0.666..= 0,(6).
3
2) Bocrosib3yeMcst aliropuTMOM JETIEHHSI YTOJIKOM:
80| 3
OcCTaTKy MOBTOPSIOTCS, OTOMY B YaCTHOM
77| 0,66 :
0 MOBTOPSIETCS. OHA W Ta ke rpymma mudp: 72.
- 8
29 CrneioBaTeNbHO, I =0,7272...=0,(72).
_30...
3) 3.23_6_ 0,6
5 2.5 10

4) ,Ez,ﬁ:,ﬁ,oy75
4 25-4 100

5) _8%:_56+2:_i8

7 7
_-58 | 7
-56 | —8,2857142
-—20 OcTaTKH MOBTOPSIFOTCS, TO3TOMY B YacTHOM II0-
_14 BTOpSIECTCS OJIHA U Ta ke rpymma udp: 285714, Crne-
2
s JIOBATENbHO, —87 =-8,2857142...=-8,(285714).
6) _13,0 99
99 0,131
310 OcTraTkd MOBTOPSIIOTCS, TIO3TOMY B YacTHOM
B MOBTOPSICTCSl OJHA W Ta ke rpymma mudp: 13.
_297 13
CenoBaTesbHo, v 3 =01313...=0,(13).
31...
2.1) 2,1 _29+111 18+11 29
11 9 9.11 99 99
~29,0 | 99
OcraTKku TOBTOPSIFOTCSI, HO3TOMY B YaCTHOM
198 | 0,292 .
920 MOBTOPSICTCSl OfHA M Ta ke rpymma tmop: 29.
- 29
CnenosarensHo, — = 0,2929...=0,(29) .
_891 99 (29)

92...



) £+E_ 8-3+2:13 24+26 50
13 3 313 39 39
_50 39 OcTaTKy OBTOPSIIOTCS, IO3TOMY B YacT-
39 1,282051 HOM TOBTOPSIETCS OJHA M Ta K& IpyNna
50
-110 mudp: 282051. CremoBatensHo, 5 =
11 =1,2820512...=1,(282051) .
3) 1_’_1’25 :l_’_gz 1-100+3-125 _ 100+ 375 :E:E_
3 3 100 3-100 300 300 12
219 | 12
12 | 1,583 OCTarku MOBTOPSIIOTCS, IIO3TOMY B YacTHOM
_70 nosTopsieTcs ofHa M Ta xe nudpa: 3. Crenosa-
19
60 TemsHO, — = 1,5833... =1,58(3).
12
4.
4) Loz 1,38 1504333 50499 149
6 6 100 3:2-50 300 300
_149,0| 300 o
T ns CTATKU [OBTOPSIOTCS, [I03TOMY B YaCTHOM
%88- 0,4966 MOBTOpsieTCS OAHA M Ta ke mudpa: 6. Ciaenosa-
- 149
tensHo, —— = 0,4966... = 0,49(6
2700 300 (6)
200...
5) 3 105 3 105 3573 9 925 25 .
14 2-7 100 2-7-5-5-4 40 40-25 1000
6) 1‘1’7=H:£.
9 9-10 90
_119 90 OcTaTKy MOBTOPSIOTCS, [IOITOMY B YaCTHOM
90 1,32 HOBTOpSETCS 0aHa U Ta e mudpa: 2. Cuenosa-
119
£230 TenbHo, —— = 1,322... =1,3(2) .
270 90
20...
3.1) 0,(6).

Iycrs x =0,(6) =0,66... (1)

ITepuop 3T0it Apobu coctout U3 oaHoit tudpsl. [loaTomy, ymHOXKas 00e yac-
TH 3TOr0 paBeHcTsa Ha 10, HaxoauM

10x = 6,66... (2)

Berunras u3 paseHctsa (2) pasencrso (1), momyuaem 9X =6 .



Orcroma x = g =

w|n

2) 1,(55).
Iycrs X =1,(55) =1,5555... (1)
ITepuox 3TOH IPOOU COCTOUT M3 ABYX LGP, HOITOMY, yMHOXasi 00e yacTu

9TOr0 paBEHCTBA HA 102 =100, naxomum

100 =155,55... @)
Brrunrast u3 paBerctsa (2) paserctso (1), momyunm
_ 154 14 5
99x =154 . Orcroa x =—— =—"—-1>.
9 9 9
3)0,1(2)

Iycrs x =0,1(2) =0,1222....

Tak Kak B 3alHMCH 9TOTO0 YHCIIAa JIO TEPHOJIA COICPIKUTCS TOJIBKO OAUH
JeCATUYHBIN 3HaK, TO, yMHOXas Ha 10, momygaem

10x=1,(2) Q)

Ilepuon stoii gpobu cocTouT U3 oxHOM tudpel. [losTomy, ymMHOXKas 00e yac-
TH MOCJIeTHero paBeHcTBa Ha 10, Haxonum

100x =12, (2) )

Bbrunras u3 paerctsa (2) paseHcTso (1), momygaem 90X =11. Orcroma x = % .
4)-0,8)

Iycts x =-0, (8) =-0,888... 1)

Ilepuon sToit gpobu cocTouTt U3 oxHoi uudpel. [losTomy, ymHOXKas 00e yac-
TH 3TOro paBeHcTsa Ha 10, nosmydaem

10x =8, (8) @)

Bbrunras u3 paseHctsa (2) paseHctso (1), momyyaem 9x =-8. Orcrona x = _g .

5)-3.(27)
Iycrs x =-3,(27) =-3,2727... ()
Ilepuon 3toit apodu coctout u3 AByx mudp. Ilosromy, ymHOXKas 0b6e yacTu

ITOTO PaBEHCTBA HA 102 =100, noyrygaem
100x = =327, (27) (2
Berunrast 3 pasercrsa (2) pasercrso (1), momyuaem 99x = —324 . Otcrona
324 36 .3
99 11 1
6) —2,3(82)
ITycts X =-2,3(82) =-2,38282...
Tax kak B 3amMCH 3TOr0 4YHCIa A0 IEPHOZAA COINEPIKUTCS TOJNBKO ONUH
IeCSTUYHBIN 3HAK, TO, yMHOXas Ha 10, moiydaem
10x = -23,(82) (1)
Ilepuon sToit 1podu cocTout U3 ABYX LUDP.



TTosToMy, ymMHOXast 06€ JYacTH 3TOr0 paBEHCTBA Ha 10% =100, [OJIy4aeM
1000x = -2382, (82) (2)
Beruunrast u3 paBeHcrsa (2) paBeHctso (1), nomyuaem 990x = —2359 .

Orcrona x = _@ 371
990 990
4.1) (20,88:18+45:0,36) : (19,59 +11,95) = [ﬂ+ 4 '100]:
100-18 36
(1959 1195] [2088+4500~50j.[3154j=227088. 100 _
100 100 50.2-12 " 100 ) 100-18 3154
2)79 3i 2.5 L.g+8.£+ 9-5 I +E+£=E=4§.
32 10 18 4-9 4.8 2.5-2.9 4 4 4 4 4
5. 1)(—+024)215+(51625 23]2 (M ﬁj 215 +(5,1625— 21875)
16)5 \4-25 100) 100
_316+24 215+2975 2 35-215 +595-5-2_731O+119O_8500_85
100 100 1000 5 10 100 1000-5 1000 1000
2) O,364:—+—:0,125+2 08=—""1 364 5,5 8_
25 16 2 1000 7 16 10

75225 5-8-125 524 13 25 20 58
40257 28125 2.2.5 10 10 10 T 10
6. 1) 16, 9 — paruoHaNbHOE YKCIIO.
2) 7, 25(4) — OeckoHeyHas IMEpHOJMYECKasl JAECATHYHAs Apodb —
PAIMOHAIIBHOE YHCIIO.
3) 1,21221222... (nocie KaxI0i eIUHUIIBI CTOUT N JABOEK) — OECKOHEYHAs!
HETepUOANYECKas IeCATHYHAS APO0h — appalMOHAIBHOE YHCIIO.
4) 99,1357911...(mocse 3ansAToM 3amMcaHbl MOAPS] BCE HEUCTHBIC YUCIIA) —
OeCKOHECYHAsI HETIEPUOAMYECKas IeCATHIHAS IPOOb — HPPALHOHAIBHOE YHCIIO.

=58.

7. C mOMOIIBI0 MUKPOKAIBKYJISITOPA HAXOAUM x/ﬁ =5,5677643...~ ~557.
3Hayut napa uucen 5, 4 u 5, 5 oOpasyer gecATHYHOE MPUOIMKEHUS YUCIa

431 c HegocratkoM, a mapa 4ucen 5, 5 u 5, 6 — ¢ u30bITKOM.

8. 1) x= S—ﬁ ; \/7 ~2,6457513.., 3HAYHT, ﬁ < 5. CruegoBarensHoO,
57 >0, 3HAUNT, B JAHHOM CIIy4ae SBIAETCS BEPHBIM PABEHCTBO |X|=X.

2) X= 4-3\/§ . Hy>xHO BBISICHUTH Kakoe 13 urcell Gonblie 4 win 3\/5 , VIS OTO-
IO BO3BEEM X B KBaJpat: 4% =16 ; (3J§ )2 =45 . OueBnHO, uto 45 > 16, creno-
BaTeJIbHO, 5 > 4, a, 3Hauwur, 4—3\/5 <0, ¥ BEepHBIM B JJAaHHOM CITy4ae SIBIISCTCS

PaBEHCTBO |X| =—

3) x= 5—\/5. Bossenem B kBajpart yucia 5 u «/E, MOJTyYaeM: 52 =25
(10)2 =10, Tax kak 25>10, T0 1 5> 10 , m03TOMY 5-+10 >0, a, 3HA4YHT, B

JAHHOM CJIy4da€ BEPHBIM SABJIACTCSA PABEHCTBO |X| =



9.1) (V8-3)(3+2V2) = (42 -3)(22 -3)(2V/2 +3) = (22 - 3)x
x (2ﬁ+3) = (2«/5)2 -32-8-9=-1— paLHOHANTBEHOE YHCIIO.

2) (V27 -2)(2-3V3) = ~(2-3/3)(2-3V3) = -(2-3J3)” =
=—(4+27 —12x/§) = 12x/§—31 — MppanroHaNbEHOE YHCIIO.

3) (50 + 4202 = (V522 + 4212 = (542 + 422 =942 42 =18 —

panroHaJIbHOE YUCJIO0.

8) (543++27): 43 = (53 +432-3) V3 = (53 +33) 143 =8Y3:43-8 —

PalMOHATBHOE YHCIIO.
5) (\/§ —1)2 + (\/5 +l)2 =3+1-2V3+3+1+24/3=8 — PaIMOHAJILHOE YHCIIO.

6) (V5-1%-(2v5+1)%2=5+1-2J5-20-1-445=-15-6y5 —

HUppanoHaJIbHOC YUCJIO.

10.1) 63428 =732 V22 .7 23.2.7=42;
2) V205 =v22.5.5 = 2455 =10;
3) V50 : 4B =y52-2:4/22.2-5:2-25;
4) \/ﬁ:ﬁ:\/?:-?:mﬂﬁ:%-

11. 1) CpaBuuts \/3,_9+\/§ u \/1,_1+\/E

(J39+4/8)2 =39+8+2,/31,2 =11,9+2,/31,2 ;

WLL+417)2 =11+17+2,/187 = 28+2,/18,7 .

Bporuncium 3Hak pasHoct (28 + 2\/@ )—(28+ ZM ),

€CIIM OH ITOJIOKUTENBHBIN, TO \/ﬁ +17 > \/3,79 ++8,
€CJIM OTPHULATENbHBIN, TO \/ﬂ + \E < \/3,79 + \/g .

JlomycTiM, 4TO OH MOJOKUTEIBHBIH, T.C. 28+2\/]E > 119+ 24312 , npo-
BEPUM 3TO: 28-119+2,18,7 > 2/31,2; 16,1+ 2,18,7 > 2,/31,2;
259,21+ 74,8 +64,4,/18,7 >124,8; 209,21+ 64,4,/18,7 >0 — BepHOE HEpaBeH-
CTBO, 3HAYNT HALIE MPEATIONOKEHNE GbUIO BEPHBIM U \/ﬁ +417 > J39+ V8.

2) CpaBHUTH x/ﬁ—\/?__,ln \/E—\/3_,1

Homnyctum, uro x/ﬁ—\/Z_,l > \/E—x/3_,1 ;

114212231 >10+31-2V31;  -2,/231>-2y31;

24/231 < Zx/ﬁ ; 231<31 — BepHOE HEPaBEHCTBO, 3HAYMT, HAILE
[PE/oIOKeHHE OBUIO BEPHBIM U Ji1- \/2_’1 > x/ﬁ - \/3_,1 .
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12.1) \/(\/772\/1_0“/5)-2\/5 :\/(2\/35710\/ﬁ+2\/ﬁ) =
:J( 13 13 28 -5 —208) .

2) V(166 +I)3\/(16+ 16-2, fiy.3 =43-3=3.

3) \/(8+ 2415 —B—215) -2+ 7 =
:\/(\/8+\/64 60 \/8 J64-60 \/8+x/64 60 \/8 Joa-60, o _

- B*Fz?— 2+7 \/mﬂ‘/?rzﬂf

13. 1) b, =-57", momyunm: by =-5°, b, = ,
b, 5* by 5°

Nrak, q=—2=>_-25=-—8_2__25, 3HAYAT, NaHHAs [OCIENOBATEIb-
by 52 b, 5%

HOCTB SIBILIETCS TEOMETPUYECKON pOrpeccHueii.
2) by = 2% nomyunm b1=23, b, =2°, bs =29,
b, 2° by 2°
Wrak, q=-2=°_=8=—3 = _, 3HAUNT, JaHHAd IOCIENOBATEILHOCTh SB-
by 2% b, 28
JI€TCS TeOMETPUUYECKOi IPOrpeccuei.

14.1) b, =88, q=2; by =b;-q% 88=Db; 8 by =11.

5y 21020 1-32) g4y gy
1-q 1-2
2) by =11, b, =88; b, =b;-q%;88=11-¢°; q® =8; q=2.
_ 55
Sg = M =31-11=341.
1-2
1501, 1, & nak, by=a, by==; g2 1.1 jg/<1, ma-
5 25 25 5 b, 2575
YUT, JaHHASI TEOMETPUYUECKast IIPOTrPECCHs SBISCTCS OECKOHEYHO YOBIBAIOIICH,
1 1 1
2) =, =, —, ... HUrak, by =—, b, ==;
) 27 $To1 P
_bs 1. 11 |q|<1 3HAYMT, JAHHAs T'EOMETPHYECKas MPOrpeccHs
b, 27°9 3
SBJIETCS] OECKOHEUHO yOBIBarOIIEH.
3)-27,-9,-3... Urak, by =-3, b, =-9; q:% gzg, |q|<1 3HAYMNT,
2

JaHHasi TCOMETPUICCKasd MPOTrpeCCUsl SABIIACTCA 0ECKOHEYHO YGBIBaIOHICﬁ.



4) - 64, — 32, — 16... Urax, by =—16, b, =-32; qz%zﬂzé, lof <1,
2

32
3HAYUT, JaHHAsI TEOMETPIIecKast IPOTPECCHS SBISIETCS OECKOHETHO YOBIBAIOIICH.
16.1) by =40, b, =-20; q:b_zz__zoz_l, TaK KaK |q|<1, TO JDaHHAA
b, 40 2
reoMeTpHyecKasi Mporpeccus siBISIETCs] OECKOHEYHO YOBIBAIOICH.
2) b; =12, b1 :%; byy=by ~q1° ; b; = b1~q6 , 3HAYMT,
10
by _by-a _ q4 = T i' OTKyJa mojyuaem, uto [q| = 1 <1, 3HAuWT, JaH-
b; by -q° 4 16 2
Hasi TeOMEeTPUYECKasi IPOrpeccust ABJSETCS OECKOHEYHO YOBIBAIOIICH.
3) b; =-30, bg=15; q _b; 30 =-2, |q| =2 <1, 3HauuT, DaHHAS reo-
bg 15
METpHYECKask IPOTPECCHsl He SBISETCS] OECKOHEYHO yOBIBAIOIIICH.
1
4 bs=9, b= 7 ; bs=b,-q*; bp=b-q°, 3maunr,

.q° 1

bﬂ:bl_q:(f :_i;g‘ OTKyIa q5 =——, ToecTb (= _l, |q| =<1, 3Ha-
bs b,-q? 27 35 3

YHT, TAHHAS TEOMETPUIECKast TIPOTPECCHS SBIAETCSA OECKOHEUHO YOBIBAIOIIEH.

17.1) |im in . Ecnim n HeorpaHmueHHO BO3pacTaer, To L xax YTOIHO OIH3-
n—ow 4n

KO l'IpI/I6J'II/I)KaeTCSI K HYJIIO, T.C. i —00pH N — OHUIH |im in =0.
4" noow 4

2) lim (Oyz)n. Ecmu n HCOTPAaHUYCHHO BO3pacTacT, TO (O,Z)n KaK yroaHo
n—o0

OM3KO IPUOIMIKACTCS K HYIHO, T.e. (0,2)" — 0 IpU n — o MK |jm 02" =0.
n—o

1
3) lim@+ in). Ecim N HeorpaHiieHHo BO3PACTacT, T0 ——KaK yroaHo
n—w 7 7

ONMM3KO TIpHONMKAeTCd K HYIIO, T.C. 1 —>0HpH N —> O UIH [jm in =0 . Ilo-
7" n—o

. 1
9TOMY, |im (1+ 7—n) =1.

nN—o0
3Y 3)"
4) lim (_j 21 Ecmu n HEOTrpaHNYE€HHO BO3pacTacT, TO (Ej KaK yroaHo
n—ow

n n
OnM3K0 TPHUOIIKAETCs K HYJIO, T.C. (ﬁ) —00pd N — 00U |im (Ej =0.
5

n—oo
3 n
[Toaromy, |im (_j _2l=_2.
n—oo 5



1 1
18.1) q=—=, bj==g_ P 8 _12_ 1,
8 -q 1_(_%) 83 12
1 1 . 1 11 1
2) g==, be=—; bc=b:-q"; —=b,-—; —=Db,-— , 3nHauur,
V=g Ds =gy b =be 0T gy =hu g g =g
b1:1;3=i=il:%:1,5
-q 1-1 2
3 3
3) g=-=, by =9; :ﬁzizgzgzeym.
—-q 1_(_1) ﬂ 4
3) 3
1 1y
4) q=-2, b4=§; by, =b;-q°; 7:b1(_§j , OTKyga moiydaem by =-1,
3HAYUT, §— _11 :%1=_E
4 3
1-(-3) 3
1 b b 6 6 36
19.1)6,1, =... by=6, by=1;g="2-";8=—"L - ° _~_T_772
6t 270 A5y 1q 1-1 37
_ 5 _ __ _ - b, 1.
2) =25, 5, ~1.... by=-25, by=-5;q-22-1;
5
1
go b 725 225 B o o0
1-q 1_% % 4 ’

20. 1) 0,(5). CocraBum CIEAYIONIYIO TIOCIEIOBATEILHOCTD TPUOIMKEHHBIX

3HAaYEeHUH JaHHOU OECKOHEYHOH Ipodu:
5 5 5 5 5
==y, .. 83=0555 =+ —o 4+ —,
10 102 10 10 10
3anuch NPUONMKEHHUH IMOKa3bIBAaCT, YTO AAHHYIO IEPUOAUYECKYIO Ipo0Ob
MOJXXHO NPEJICTABUTh B BU/IC CyMMBI OCCKOHEYHOI yOBIBAIOLICH reOMETPHYECKOM

MIPOrPECCUMU:

a :0,5:%1 ar =0,55

5
5 5 5 0 5
S L [onyyaem a=S=——"—=—.
710702 "0t 4 1-L 9
10
2) 0,(8). CocraBuM CIIEAYIONLYIO TOCIEAOBATEILHOCTE:
a, :0,8:2, a, :0,88:£+i,
10 10 102

3anuch NPHOMIDKEHUH MOKa3bIBAET, YTO JaHHYIO IEPUOANYECKYIO Ipo0b
MO)KHO HPEJICTaBUTh B BHIE CYMMBI OECKOHEYHOW yOBIBaIOIIEi reoMeTpHIECKON
IPOrPECCUU!

a:EJriJriJr... HonyqaeM a=S=7=§.
10 10 10° 1-L 9



3) 0,(32). CocTaBuM CleIyIONIYI0 HOCTIEA0BATEILHOCTE:
ap :0.3222, ay :0,3232:£+£
100

100 100%’

3anuch NPHUOMIDKEHHH MOKa3bIBAeT, YTO JAHHYIO IEPUOANYECKYIO Ipo0h
MO)KHO HPEJICTaBUTh B BHIE CYMMBI OECKOHEYHOW yObIBaIOIIEi reoMeTpHIecKOn
NIPOTrPECCUMU:

32 32 32
a= +

32
=9 00 L% L IMonyyaem azszﬁzg.
100 1002 100° 1L 99
100
4) 0,2(5). CocraBuMm Clie1y oIy TI0CIEA0BaATENBHOCTD:

a1=0,05=i132=0, =i+ 531
100 100 100
3amuchk NPHONMKEHUIA IMOKAa3bIBACT, YTO JAHHYI NEPHOANYECKYIO JpOOb
MOJKHO MPECTaBUTh B BUJC CyMMbI OCCKOHEUHOM yOBIBAIOLICH reOMETPHYCCKOM
nporpeccun U yrcia 0,2:

Tlomyuaem 3 =0,2+S= 1

1, 0 1,5 18+5 23
1.1 5 90 9 90
10
21.1) b, =3-(-2)"; by =—6; by, =12; by = —24;
=b_2=£=_2=b_3=_—24, TaK Kak |q|:2>1, TO JIaHHAs IOCJIEI0Ba-

TEJIFHOCTH HE SBJSETCS OECKOHEYHO YOBIBAIOLICH T€OMETPHUECKOM MPOrPEeCcCUEH.
2) b, =-5-4"; by =-20; b, =-80; by =-320;
_b_80_ 4 by _ 320 , TaK Kak |q| =4>1, To naHHas MOCIENOBa-
b, 20 b, -80

TEIILHOCTH HE SIBIISIETCSI OECKOHEYHO YOBIBAIOIICH IT'€OMETPHIECKOH IIPOTPEeCCHCH.

n-1 8 8
3) b, = [7%J ;b1:8;b2:_§;b3:__;

9
8 8
3_ 1 by 79

, TaK KaK |q| 25 <1, 3HauuT, AaHHAS ITOCICIO-

3

BaTeJIbHOCTD SIBJISIETCSI OECKOHEYHO YOBIBAIOIIEH [€OMETPHIECKON ITPOrPeCcCHeit.

n-1 3 3
4) bn:3~[—%) ) b1:3; bz:_E; b3:Z;
_3 3 1
q= ﬂ =2 _ 1 = & -4, |q| =— <1, 3HayuT, JaHHAs MOCIEH0BATElbL-
by 8 2 b _g 2

HOCTB SBJIACTCS 6eCKOHe‘IHO yGBIBaIOHleﬁ FeOMeTpPI‘{eCKOﬁ Hporpeccneffl.
1 N 4. 2 1
22.1) q==; b: = cbe=b g7 X op, .=,
) d=7bs I TRRT:

2
16
10



OTKya momy4aem: by = NP by £ —22.

1-— 1
q 1 5
V3 9 2 9, 33
2 =—:bys==;bs=b;-9°; ==b; - ——,
) g 5 1045 Pa=h a g~ 1 g
oTkyza nomyuaem: by =+/3, Sz%z _2\/—(2+\/—)
-9 1_
_ _1 by 1
23.1) $=30, q==. Urak, S= by =S-(1-q) =30(1-=) = 24.
5 1-q 5
2) $=30, by =20 . Mrax, s—PL 1-q=2,
1-q S
aq=l—ﬁ=1—g:1.
S 3 3
24.1) jim 322 _ = lim (——1)
n—o 2

3
Ecin N HeorpaHn4eHHO BO3PACTaeT, T0 —-KaK yroIHo Omu3Ko mpubIHKa-
2

3 3
eTCsl K HYJIIO, T.C. ——)Onpn n—owm lim—=0.
on n—so0 2N
IToatomy [im (i_1)=_1.
n—o 2n
n+2 n
2) Iim3 +2:Ii 9-3"+2

n—o 3 n—o 3

= I|m (9+—)
2

Ecnu n HeorpannueHHO BO3pacTaeT, TO — KaK yrozHo ONMu3KO MpUOIIKa-
3

3 2
eTcd K HyJIIo, T.€. ——>0HpH n — oo WM I|m—=0.
on n—soo 3N

IMosTomy lim (9+ 3) =9.
n—w 3"

n 2 2n n
9 i O T2 202
5 N—>00 5 n>o 5 5

n—o

1 2
Ecii N HeorpaHMyeHHO BO3PACTaeT, TO —— M —— KaK yTOJHO GIM3KO IpH-
5 5

OmmKkaeTcsi K HYJIO, T.e. i;)OI/I i»onpn N — oo U ||mi 0 Hu
52n 5" n_>0052n

2 1
lim — =0 . [Tostomy I|m (1+ +—) 1.
n—o0 5"
25. CTOpoHBI TOCTaBIECHHBIX APYT Ha Apyra KyOOB COCTaBIISIIOT OecKOHEed-
HYIO YOBIBAIOIIYIO TEOMETPHIECKYIO IPOTrPECCHIO
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a, & 2 2 . 3uauur, BRICOTA MONyHUMBLICHCS (GUIYpHI paBHA CyMMe
2 4
: 1
OecKoHeuHO yObIBarOIIEll TeOMeTpHUECKOi Iporpeccuei ¢ g =2 ==;
a 2
b a
S=—L =—"-=2a.
1-q 1_,

26. Paccro;{HI/Ie OT TOYKH KacaHUs IEpBOH OKPYXHOCTH CO BTOpOH €CTh
cyMMa OeCKOHEYHO yOBIBaroIIeil Mporpeccuy JHaMeTpOB OKPY>KHOCTEH ¢ pajiy-
camu R, Rs... Ry..., 10 ectb 2(Ry+Ry+...+R,+...), a, 3Hauur, paccTosiHue OT
LICHTPa MEPBOM OKPYKHOCTH JI0 BEPIIHHBI yria paBHO Ri+2(Ro+Ry+... +Ry+...).

PaccrosHue OT BepIIMHBI yIia JO ILIEHTPa IEPBOH OKPYKHOCTH PABHO

R, :sin30° =Rl:%=2Rl.

PaccTosiHHE OT BEpIIMHBI YIJIa JO LIEHTPa BTOPOH OKPYKHOCTH paBHO 2Ri—
-R-R1=Ri-R;

W3 momobust TpeyronpHHUKa ClexyeT Ri_ 2R , OTKyIa 2R12 -RR;, =
Ry Ri-R;
R R R
=2R4R;, R,= —?2: , TAKFM 00pa3zoM ansT}l.

27. )1 =412 =1 Y0 =y0? =0, V16 =
1
J081=4(09)% =049; J: / -1
) 31-313 =1 Y0-%0% =0 x/5_3
1 1 1 3 _3 3 3 _3 3 _
igzi/sif? 30,027 ,/(0,3) =03; 30,064 =3/(0,4)
3) Y0-4o* -0, 41-11* -1 i‘/_fi‘/_“—z-
6 2\ 2. ,[256 4 4
4{/;_/(3j -2 4{/; / M Y0.2* =02
28. 1)6363—6\/(62)3—§/_—6'2) 1M=1\2/W=142—=2;
3) 4/ 25 / 12 _%; 4) §225% —8fus?)* 8% —15.
29. 1) Jm_6:3,/(1o ) :102 ~100; 2) %/3?:13/(34 3_3%_g1;
12 3 16
3) 4/ / _L 4)4 1.
8 81

30. 1) %/3 = 3,/(—2) =-2; 2) W-1= 1?/(—1)15 =-1;
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3) ?P 1/ - 4) ¥-1024 =3/(-4)° =-4;
5) 3343 :—J517:-34; 6) Y—s” = a7 —_s

31.1) x* =256; x =+4256; x =+V4*; x =4 wm x = 4.

2) Xs:_i; X:5_i; X = — 35. X:—l.
32 EZ 2) 2
3) 5x° =-160; x =3-32=-32% =2

4) 2x5 =128; x®=+64; |x|:§/a:§/2_6 =2, orcioma, X =2 WM X=—2.
32.1) ¥-125 +%§/§=—§/5_3+%§/2_5:—5+§:—5+%=—4,75;

2) 932 —053~216 =25 + 05363 =243-5;
3) —%i‘/ﬁ+4«/625 =—1%/3_4+§/5_4=—1+5:4;

4) 3/-1000 — «/25 3ho? L %/_ -10-1=-11;
&5 +%om ébmm—S(jghkon ~40.2)* =

11,01 oz,l,ifwzi.
3 3 10 30 30

33.1) /343-0125 =3/(7)%-(05)° =¥(7-05)% =7-05=35;

2) ¥/512-216 = 3/8°-6° = 3/(8-6)° 8.6 = 48;

3) §/32-100000 = ¥/2510° =§/(2.10)° =2:10=20..

34.1) ¥5°.7° =3(5.7)° =5.7=35;2) 411* 3" ={fa1-9)* =11.3=33;

7
3) §(0,2)°-8° =5/(0.2:8)° <02:8=16; 4) z/@ 217 :7/(%21)7 =§.21=7.
35.1) 3/2-3/500 =3/2-500 = 31000 = 3/10° =10;
2) 3/0,2-3/0,04 =3/0,2-0,04 =3/0,008 =3/(0,2)® =0,2;
3) 4324 .44 =4[324.4 =4/81.2* =4/3* 2% =3.2=6;
432316 =32.16 =325 =2.
36.1) ¥/310.2%° =3%2.2°=9.8=72;

13



14

4) 10’430 =10 43 = % 16-

37.1) \/64x326 :%/43x z =§/(4xz )% =4xz?;

2) 407 o) —a2%:

3) %/32x1° 20 \/25 25,45 %/(2x2y4)5 %2y
4) Q/alzbls :\/azebae =\/(a b%)® —a2ps.

38. 1) Y2ab? Y4a2b =3/2-42%° =3(2.a-b)® = 2ab;
2) 42a20° 427a%0 =34a%b* = ¢/(3ab)* = 3ab;

3)4{/74"ac %— Yat —a;
4)316a 16a
b2 VZab b2 2ab
3 4 4
39.1)3/22347:3 i :i; 2)1{/§=427=4 2) _2
125 53 34 3
3
3)§f \f e /
23
2) 5/79_5{/32-7%9 _§/224+19 _5/ﬂ_i/3:5_5 37 _3_
32 32 ¥V 32 V32 V2 |2 2

40.1) 4324 44 =4/324:4 =434 =3;

2) 3128 :3/2000 = 3128 2000 =$/0,064 =3/(0,4)% =0,4
3)%:3@:@:%:%12; 4)?:5%:%54/?5:2
5)(\/2_—JE):\/_:L(‘/jg"@):ﬁ—«@:\/g—s;
6) (/625 -3/5): 35 = L@/s‘l/?*l) —125-1=5-1=4.
41.1) §a®b7 :¥ab? =§f(a®b7): an2) = §a%b® = ab




2) 3sixy :3f3xy :%/(81x4y):3xy —3o7.x3 =3x;
3
3)3%;3/L:3%;L:327X3:3(%J 3,
y2 Vox?2 Vy? ox? y® y y
4 4
4)427b:4i:427b:i:416b :4(@] :ib.
Va® Va3 Va® '8p® | a* \la a
42.1) {7y =732 5 -7 2)<%)73:J6973=§/13=J16:%;
9 3
3) 32)2 =527 ~19(25)2 ~1970 5

43.1) 3129 =729 =436 =3;  2) §v1024 = Y1024 =210 —2;
3) {30 Y37 =337 {37 =337 .37 =30 =3;
4) 4f325 5% ~ %52 Y55 %6 .§/5° ~ 555 ~§/5° 5.
44.1) &P = =P =x?; 2 @1 =Y’ =y
3) (Va-¥b)° =a® Yo° =Va?? Yo?2 =t p°;
4) {2 o2 =22 Y632 = (22)* - (07 = b
5) (J¥a20)? = {a)" - §la?)® = ab;
6) V27 = %/(3a)** =¥/(30)* =3a.
3

45.1) 82x—3, at0 BBIPKEHHE UMEET CMBICI IpH 2X—320; 2x>3; x > E; x>15.

2) \/6 X +3 , 3TO BBIpa)KEHHE UMeeT cMbICT Ipu X +3>0; 2X>3; x> -3.

3) Y2x2 -x-1, o10 BBIPQ)KCHHE MMEET CMBICI HpH 2x2—x-1>0. Pemmm

1+3 1-3

ypaBHEHUE 2x%2 —x-1=0. D:1+8:9:32; xl_Tzl HITH xz:T:_o,s.

Tax xak BeTBH mapaboiIbl 2x2=x-1=0 HaIpaBJICHb! BBEPX U TOUKU IIepecede-

HHs 5ToH Mapabodsl ¢ ockro aberpice: (1; 0) u (-0,5; 0), To 2x2 <x-1>0 npu
x<-05un x21.

4) 4 2-3x : DTO BBIpOKEHHE HMEET CMBICI ITPU COBOKYITHOCTH 2-3x >0;
2x—4 2x—4
2 _3; >0, YTO 3KBHBAJIICHTHO CHCTEME HEPABEHCTB!
X —
2-3x>0 2-3x<0 2>3x 2<3x x<2 x>2
WIN WK 3 WM 3
Xx—-2>0 x-2<0 X>2 X<2 X>2 X <2



. . 2
IlepBas cucrema He UMeeT AEHCTBUTENBHBIX PEIIEHUH, 3HAUUT = < X < 2.
3

46.1) 49+ 417 J9-¥17 =@+ 17) (9 - |17) =81-17 = /64 =8;
2) (f3++5 —3-B)? =3+5 2345 -3-\5 +3-5 =
—6-2,/(3445)(3-5) =6-2J9-5 =6-2y2% —=6-4=2;
3) (V5 + 2L +J5—v21)? =54+ 21+ 254 V21 - 521 + 521 =10+
+2J(5+21)(5-+/21) =10+ 24/25- 21 =10+2y/4 =10+2y22 =10+4 =14,
a7.1) Y49 3112 _[49-112 :i/73-2-8 =3\/73.23 3‘/[14J3 _u_
0

= 28,
325 250 250 53 5 5

4 4
2) Y54 Y120 _[54120 _yron 435 53 40yt —e;
45 5
4
3) %ﬂ\/z# 364 :‘{/%+§/376—§/276:416 +3-2=42% 11=241-3;

4) i/%+%-44;\/ﬁ—\/?+%-48;13/47—§/§2+@4_
~15+43* ~4-3-25-05;

5) Y1157 - Y11+ 457 = Y11 VB7)AL+ v7) = ¥121-57 =Yea =343 = 4;

6) 41733 41733 - {07 —33)07 +33) - 428933 = 4256 = {4* = 4.

48.1) Y2ab - Y4220 - 3270 = Y2ab - 4% 270 =32 Fa®® = 3(2-3ab)° =6 ;

2) #abe -4adb2c Y52 =4abc-adb2c.-boc? =Ya’bic? = 4(@pc)* = ab’c.

29.1) 4 + (¥ )P - 2 + @) = 2 + 8 = a2 4 ) -
=a’+a’=2a%;

2) (3 + 2608 = G2 + 2(830P =88 + 285 =x + 2x = 3

3) WAy - Gy =Ho?® - Joo)* =07 97 =0

4) ({a¥2)°~2): ¥a? = §le¥a)® - ¥a) : %a = (a¥a %)
Ya=Ra@-1):Ya=a-1.

50. 1 @%%_%%W_f%?_%‘z%-%-%/37_%@_%/?3_3;
S PREIE (T F
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3) %0+ Y6+ Y¥3-32)=¥2 332 92+ ¥6-33-¥6-32 +
+§/27-§/§—§/27-§/§:§/373—§/%+§/E —M+m—§/273=3—2:1.

51.1)3(x - 2)°* = x-2;

a)mpu X >2; M:xfz; 6) mpu X < 2; m:xfz;

2) m:\S—xs;

a) mpu x<3; |3-x*=(3-x)*; 6) mpu X > 3; |3—x|3 =(x-3)%.

3) {(x+6)" +y(x-3)? =|x+6+[x-3.

Ecnun —1<x<2, To |X+6|=X+6; a [x—3|=3-X, 3Hauwur, [X+6[+X-3|=X+6+3-x=9.

4) §2x +1)° +W =[2x+1-|a+x].

Ecmm -3 <X <-1,70 [2x+1| = —(2x+1) = -2X —1; a [4+ x| = 4+ x , 3HauuT,
[2x+1 |4+ x| =2x-1-4-x = -3x -5

52.1) ¥63 < Y64 =343 = 4, smasur, —363 > -4 ;

Y30 > 427 =3 =3; V3>41=41% =1.

CxiagpiBaeM 5TH HEPaBEHCTBA W IOJIydaeM: % +\/§—§/§>3+1—4;
330 +4/3 > 3/63..

2)§/7<§/§=%/2_3=2,3Haqm, —§/7>—2;

'\/E<'\/E:\/E,3Ha‘II/IT, —«/E>—4;

V10 > /9 =32 =3; Y28 > 327 =3° =3.

CKJIaL[LIBaSI 3TH HCPABCHCTBA, MOJIYYHUM.:

\/B+§/§—§/7—\/E>3+3—2—4:0; \/E+§/§>§/7+\/E.

53.1) (V4+2v3 —4-243)2 =4+ 3+ 4-23-2/(4+243)(4-23) =
—8-2\16-4-3-8-244 8-222 —8_4=4=(2)%;

2) (3980 ~ o —/80)2 =9+ /80 +9 /80 + 3(9+/B0)(9 + VBO)(9 —B0) +
+33(9+ V/80)(9 + \/80)(9— /B0) =18+ 33/(9 - /80) (81— 80) =

3
:18+3%/9+@+3%/9—@:x3; \3/9+\/%+\/9—\/8—:%—6;

3
x=%—6; (x—3)(x2+3x+6):0; X% +3x+6 %0, sHaunt, X—3=0;

x=3=3/9+80 +39-+80 .

17



54. 1) Va-vb Ja-ab _(¥a+¥b)a-b)-¥a-Yb)a-4ab) _

T {a-tb Yardh (Ya - ¥b)(Ya +¥b)
zi‘/a_3_‘{/ab_2+‘{/m_2_4b3_‘{/a_3_‘{/ﬁ+%/m_2+‘\‘/ab_2:

Va-+b

_ a2 -4b?) _ 4b(a-b) g
T b

o _a=b__ _atb (a-b)Fa+¥b)-(a+b)Fa-3b)

Ya-%o Ya+3b Rl -¥o)a +b) )

~aYa+allb—b¥a —b¥b —a¥a +ab —b¥a +b¥b
‘ a2 -
_2a¥b-20%a _ 2¥abFa? -3b?) o
R e

3) (Lb_%):(g/g_%)z _ a+b-YabFa +3b)

T+ G+ W) + U7 —2%)
a+b*%/E*%/E _a+b_3VaZb_%/ab72_1

3 Ya? 2o+ Yba? +Y° _Aa?  asp-_Yato_Yao?
55. 1) Vx = x¢ )t a9 PoP b

2 Yt x5, 5) Ya —as; 6) Yo% =b.
56. 1) x* =4 2) v =32

3 ac=8a*, Hb -,

5) (2x)7 =2 6) (3b) * =30) 2 .

57.1) 64§=\/a:\/8_2=8; 2) 27%=§/E=§/3_3=3;
3 8 TR PR LB =4

4y 81 =481 = 43" =427t = 27,

5) 16707 164 _dhe s —4oy R =23 =%=0,125;

3
6) 9 =92=v92=(3)3=33= ?17 :

4 11 411 4411 1!
5

58.1) 2525 =255 =25 =2

oG

=2%_-8:

18



2
2)57.57=577=57 =57 =5 =5
2 1 2 1 i 3
3) 99:96=9:.96=06 =06 =/3% =3;
1 5 1 5 2-5 3
4) 445 =45 .40 =45 —40— = __1 :1=0,5,
4 J2 2

1
5) @) 4-grogi-Lt_L_ L _

2 2 2 2 4 6 46
59. 1) 95.275 = (35)%-(35)°=35.35=355=32=9;
2 2 2 2 2 4 2 4
2) 72493 =75 .(73)2 =72.73 =758 =72 = 49;
3 3 3 3 6 6 6 3 6 6
3) 1444 :9% = (32.4%) . (94)? =44 .31.34=(22)2.3¢ 1 = 2°.30 =8.1=8;
3 3 3 3 3 3 3 3 3 3 33 33

3
4) 1502 :62 =252 .22.32.6 2 :(52)5.25.35.27.3’5 —53.922.322 =
=125.2°.3°=5.1.1=125.

1Y (1) ER 4
60. 1) [E} +[8j =(16)* +(8)F = (21 + ()3 =28 +2% =8+16=24;

(zlsjg _@; —(25)7 - (8) = (61— (2%)+ -

2) (0,04) ™ —(0,125) s

=5%_22-125_4=121;
9

9 2 & 4 9
3) 87:87-3-3°=87-8

|©

2 6 4
_< 2.2
7

2 1 7

~355-877-35-87-3=8-9=1;
2 3 25 1*3"‘

4) (55)°+((0,2)) " =5° +(§j =5% +5° = 254125=150.

61.1) a-%a =¥a? §a =82 =+a;
npu a =0,09; va =,/0,009 =+/(0,3)% =

2)\/5:9/5=3/6—ﬁb—=§/%=9/b7=§/—; npnb:27:%:%/§:§/37:3~
g mb’zz%’se/(bzf =W=%=b:1,s.
4>fflf Bt Had B5 =%t a0 =¥ —a=2r.

111 23 5
62. 1) a3J— a%ﬂ—a“—a6 =a’;
111 3+2+1 6
2) bz b3 b = bz b3 be:bz?E:b s —ps=h!:
1 11 21 1

3) %:bé:bib?:bi’ézﬁzbe;
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4 4 1 4 1 4-1 3
4)a3:¥a=a’:a’=a%-a’=a’ =a’=a’;
5)X7 28. \/7 X171028: g ;g Xg—xz Xzzxg% :X%:XZ;
6) y 3y 23 3y YR y23ys Ly Ly sy ey
1 1 2 1 11 1 1 1 1 1 1 1 1
63.1) x2+x= x2 X =X XE =X+ XT 2 =X 4 X2 X2 =X2 4+ X2 X2 =X2(1+X2) ;
1 L i1 11 111
2) (alb)3 +(alc)3 =ad%-b3+a3cd =a3(b3+c?3);
s 1 9 4 4.5 4 4 5 4 )
3) y4 _ 3 :y12 _y12 :y12 12 _y12 :y12 .y12 12 12 (y12 1) :y3 (ylZ _1),
21 1 2 11 1

4) 12xy2 3x2y 3(4x2y? — x2y?) = 3x2y? (4x? _yE) )
1 2 1 1 1 1 1

64.1) a% b =a* bt = (a)? - (b")? = (a* + bi)(a‘ —b)

2 1 1 1
2) y-1=(y)* -1* = (y> +(y* -1);
1 1 2 2 1 1 1 11 1
3) a® b3 =as - 6:(aﬁ)z—(bﬁ)z:(a6+b6)(a6—bﬁ);
1 1 1 1 1
4) x—y=xl oyt ox -yt = ()2~ (322 = (2 +y2)(X7 —yE)
1 1 1 1 1 1

5) daz —b2 = 2%+ bt = (2a4)2 — (b*)? = (2% + b4)(2a‘ b4

1 1 2 2 1 1
6) 0,01ms —ns = (0,1)2m2 —n2 = (0,1)2(m2)? — (n2)2 =
1 1

1 1 1 1
=(0,1m2)2 — (n2)2 = (0,Im* + n2)(0,Im2 —n2) ,

3 3 1 1 1 1 1 1
65.1) a—x =a®—a®=(a?)° —(x?)° = (a® — x?)(0,Im*2 + nz) ;
3 3 1 1 1 12 2 2 2 2 11
2) xz—yz = (x2)° —(y2)? = (X2 —y2) (X2 +y2 +y2) = (X2 +y2)(X +X2YZ +Y);
101 g 3 2 11 2 10101 11 1
3) a2-b?=a — —(a5)3 (b6)3—(a6 be)(a6+a6b6+b6) (@ —he)(a® +ach® +b3 ;
1 11 2
4) 27a+c? =33a5 +cg = (3&15)3 + (cg)3 (’o‘a3 + cﬁ)((3a3)2 3a3ct +cf) =
1 1 2 11 1
=(3a® +¢%)(9a® —3a%cé +¢3).

\/— \/— 2 2 2 1 1 1/, 41 1 1
a‘*—b4 a‘—b4 (a*+b%)(a*-b%) S -
- = — 34 4 -
66. 1) . e F— =a%+b4;
a“—b4 a*—b* a*-b* a4 —b4
ER ER ER
2) mz+n2  m?+nz2 ~ m?+nz2 1

2 1 1 1 1

m+2Jmn+n  (Vm++/n) (M2 +n2)2 m2+n2
1

3) o= 26t 41 (c2 D G

=c2-1.
1
Je-1 -1 Gy

c?

20



3 1 3

1
67. 2 ek +202—4cb: c? . ch? . 2¢% —4ch _

R E
c2+b2 b2 -c2 c2+b2 c2-h2  (cZ+h?)(c? —b?)
31 1 111 3 0t 31 211 11
_ €2(c? —b?) +ch?(c? +b2)+2c2—4cb7 c2-c2 —c2b? +¢2 22 +ch? 2 + 2¢? — 4ch B
- 1 101 1 - 1 101 1 -
(c? +b?)(c? —h2) (c? +b2)(cz —b2)
31 31
c?—c?b? +¢?b2 +ch+2c2 —4cb  3c2-3ch  3c(c—b)
B L hIves b " c-b c-b =3
(c2 +b2)(c? —b?)

68.1) 2V5.27V5 _ V55 _ 20 _q.
2) 322 . gV2 _ g2 g2 22 327 _gala-alz gy,
3) (5V3)3 =533 _5f¥ _53_125;
4
8y ((0,5)"2)%8 = (0,528 _ (0,5 _ (0,5)* =6j - %
69. 1) 2235 .g¥5 _ p2-35 (9VB)VE _ p2-345 )35 _ 2235435 _ 52 _ 4.
2) 322 g2 _ g2 . (g¥2y2 _ giea¥2 g2 _ gueal2 32%2 -
AT _g g,
3) (5H+V2ylV2 _5aV2)02) _gl-2 gl 1.
5

5 65 625 625
70. 1) 2422 402 _ 22 .(2«/5)«/5 Zo2V2 22 _ gl 2V2e22 gl

2) 5(17J§)(1+J§)_(\/5)025175_522541 o 1 1 | 1-625 624

2) 32-33 73 _ 32348 (3J§)3 3233 33 _ 3233433 _ 329

3) g3 gl-V3 323 _ (32)1+J§ 3323 _ g2+23 123 _
_322312f3 g1 _ g

4) 432 2 542 _ (22)3+ﬁ V242 _ 6+22-3-2y2 _ 93— g

71 1) 1027 10247 10247 ol
T T TN R T I R 252V 51 = G =
50D _gl_5 :
63+ 6264 36 6 36 ¢ 36y

22+«/§ .31+\/§ - 2.21+«/§ 31+J§ - ? (2.3)1+«/§ B 7 (6)1“5 B ?
3) (251+J§ _52\/5).5—1—2\/5 _ (52)1+ﬁ 5 -2V2 _g2V2 g-1-2V2 _

_52e2V21-242 _g21-2V2 _ gl g1 g 1 4% ;
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223203 _p23-2 523 _ g0 _p23-2-2Y3 _g o2 4 1

{

22

4) (2245 _ 4\671) 23 _ o238 5243 _ (22)«/371 g2V3 _
1
77
72.1) 37t >3‘/@, TaK KaK /71 > /69 ;
V3 V2
2) (%} —3V3. (%} _3V2, 33 <3"E, Tax Kak —~/3 <—/2 ;

3) 4B <4_‘E, Tak kak —+/3 < /2 ; 4) 2V > 28 raxkax /3 >17;

14 V2
5) (%\J = 2_1'4; (%] = 2_‘/5; 2714 2_‘/5, Tak kak —1,4 > —«/E;

n 314
6) (1) =97 (lj —9314. 97T < 9’3'14, Tak kKak —314 > -1 .

9 9
11 -
73.1) 2*2:_2:_<1; 2) (01013)*1:(£j _1000 _c2 ..
2 4 1000 13 13

3) (2 (1) - 0 -5<0;
7 = 7 =(35)" <1=(35)", TaK KaK :

3 9
4) 27 = (3%)2=32>1=3"  Tak kax 4%>0;
5) 27‘6 <1=20,T31<1<a1< —\/g<0;

V3
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a-a a-a

2 1 ﬂj’ B 7a +b° 1
)[(a+b)2+[a3+b3 ] (@) = (@) -b ) ab

2 2
~ (2a—3a1)(a—a1)a2—4+3a2] _[2a——2+3—3a‘2+a2—4+3a"z] ~
a—a

3_ .12 3
_(asrb)? 2 —ab? +ba? -b-a®+b® abla— b)

(a-b)-ab “abla-b)
a4y +@a-10° ) 37 (Va+2dab+Jb-2fab+b)
117.1)( " a%a = il 2
o ¥ 2 as 21
=[Tj a5 —32.252=32.a5 5 =32a;
a
=) N =) °
2) a-a a1t = Lptsa’l _
[(W+%+1)(¥a_l—%+1) Aatn?-as
_ a—a‘1+a‘1+2a7§+a%— : f

/A

1
315 -1
=(@)*=a";
2 2
a:+2¥allai+l

3| ai-b: awam% 1 _[(a-b)a+vab+b) [bFa+ib) |
e el i b g

= (a+x/£+b—\/£)~i:
a+b

118. §7+5v2 +§7-5V2 =22 + 6432 +1 =

—h-2v2-3v2+6 =2 +13 +Ja-v2) =2 +1+1-V2 =2
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I'naBa |l. Crenennas pyHKuus

119.1) y = x5 o6macts omnpeneneHus — R; \4
MHOXKECTBO 3HA4YEHHIl — HEOTpHLATEIbHbIC YHCIA, T.C. X
y>0. 1

2) y= X°: obmacts oTpeaeneHnss — MHOXKECTBO R;
MHOKECTBO 3HAYEHUH — MHOXECTBO R.

1
3) y=Xx2; obnacth onpeeieHusi — HEOTPHULIATEIb-
Hele yncia X >0 ;

MHOXXECTBO 3HAYEHHI — HeOTpHIaTeNbHbIe ncia y > 0.

4) y= x_z; 00JTacTh OTpEIENCHUsT — MHOXKECTBO R, ¥
kpome X =0;
MHOYKECTBO 3HA4YCHHMIl — TOJOXKUTENbHBIC YHCIA / x
y> 0. A
5) y= X~2; o6nacTb OIIpesieNieHns] — MHOXecTBO R, Y
kpome X =0; L
MHOYKECTBO 3Ha4YeHUit — MHOXecTBO R, kpome Yy =0. ﬁ : 5
1
6) y=X3, 06macTb OmpejeNeHns — HEOTPHUIATENb- Y
Hele yrcia X >0 ; o7 X
MHO)KECTBO 3HAYCHHH — HEOTPHUIATEIbHbIE YHCIA
y20.

120.1) p =7 — Bo3pacraroriast ipu X >0 ;

2) pzi; > 314; 3<l — Bo3pacratomias npu X >0 ;
I b

3) p:l—\/g; \/§>1; 1—\/§<O — yOsiBaer mpu X >0 ;

4) pzl; l>0 — Bo3pacraer npu X >0
TW

5) p=3-m 3-n<0 —y6siBaer mpu X >0;

6) p=0,(3); — Bo3spacraer npu X >0 .

2

121. 1) T'paduk (GyHKIMH Y = X5 OPOXOAUT depes
touky (0; 0) pacnosnoxen Bbie ocu OX, QyHKUHUS BO3-
pacraronast

x [ 1] 32
y 1 4
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5
2

2) y=x2 — rpaduk 5T0i HYHKIHH POXOIHUT Yepe3

touky (0; 0) pacmosnoxen Boime ocu OX, GyHKIUsS BO3-

pacTaroquasi. !

x |1 4 M

y | 1] 32

1

3) y= X =x5s — rpaduK 3TOH QYHKIHH TPOXOIHT
yepe3 Touky (1; 1) pacnonoxen Boie ocu OX, QyHKIHs
yOBIBatoIas.

x (08 4

y |32 1/32

4y y=x"®
pe3 touky (0; 0) pacmonoxxen Boime ocu OX, GyHKuUS

BO3pacTarouias.

X 1
y 1
122.1) 417 cpasuntsc 1, 1=(42)%; 4127 > 41)°;
2) (0,2)%% <1=(0,2)°, Tak kak 0,2<1;

3) (0,7)°! <1=(0,7)°, Takkak 0,7<1,a 91>0;

— rpaduK TOH (YHKIUH HMPOXOIUT 4e-

0,2
4) 31 =32 =391 51=3° Takkax 01>0.

123. 1) yzxﬁ; X‘/szl, npu X =0 mmm X =1, Tak Kak \/E>1,TO Ha
V2 V2

=X1, npu X =0 mwmm X =1, Tak kak 7©>1, To Ha TpoMe-

npomexytke (0, 1), x¥° <x,anmpu x>1, xV° >X;

2) y=xT; x"
xytke (0,1), Xx™ <x,ampu x>1, X" >X.
1 1
124.1) y=x7, x*=x', mpn x =0 wm X =1, Tax Kax l>1,T0HaHpo-

T
1 1
mexytke (0, 1), Xx= > X ,ampu X >1, X=<X;
2) y=xSM4 ysingS sl pu x =0 wm X =1, Tak kak Sin 45° <1, o
na npomexytke (0, 1), X" >0, ampu x>1, x¥"*® <x.

23 23
125.1) 3172 <4372 1k, 31<43; 2) [EJ {Ej T (E}[E];
11 11 11 11

0,3
3) (03)°% <(0,2)%3, k. 03<0,2; 4) 2,5-3’1<(2715j Jk 253 L

2,6
I ROROET
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3 3
15) |16 1516
2 2
7) (44/3)5 > (3v/4)5, k. 4/3 >34 =6 ;

0,2 0,2
o] ] o e

126. 1) y=X> — 061acTh ONpPENENEHNS — MHOKE-

ctBO R;
MHOKECTBO 3HAYEHHIH — MHOXeCTBO R;
1
y = X3 — obuacth onpezencHus — X >0 ;

MHOXECTBO 3HauUeHUH — Yy >0 ;

2)y= x* — obnactb oIpeieIeHns] — MHOXeCTBO R;

MHOYECTBO 3HaueHUH — Y >0 ;
1
y =X*4 — obmacts ompexpenenusi — X >0 ;

MHOJKECTBO 3Ha4eHHi — Y >0 ;

3) y=x 2 _ o6macts onpeesIeHns] — MHOXeCTBO R;

MHOKEeCTBO 3HaueHuit — Yy >0 ; .

y= X2 — obnactb OIpeneNeHnuss — MHOXeCTBO R,

kpome X =0;
MHOXECTBO 3HauUeHUH — Yy >0 ;

4) y= x5 — o6rnactb OTpEeICNICHHs — MHOXECTBO R;
MHOKECTBO 3HaYE€HUI — MHOXECTBO R;

y= Xx~® — o6macts OTpeeNiCHAsT — MHOXECTBO R, o
kpome X =0; X

MHOYKECTBO 3HaYeHH — MHOKeCTBO R, kpome Yy =0.

127.1) y=x'" 1x. ©>1,10 1-7<0;

X' =%t et x=1, Tk 1-n<1,To Ha npomexytke (0; 1), X%, a

npu X >1 XX
2) y=x¥V2 1 251,10 1-42 <0;

Xlﬁﬁle, ecmi X=1, T.K. l—\/E<1, to Ha mpomexytke (0; 1),

V2 2

128.1) y = x™! oGnacte onpenenerus — X >0 ;

>X,anpu X>1, X

MHO>KECTBO 3HaUeHUit — y >1;
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1
21
2) y=x* obnacts onpenenerust — X >0 ;

MHOXECTBO 3HaUCHUH — Y > —1;

3) y=(x—2)" obnacte onpenesenus — X > 2 ;

MHOKECTBO 3HaueHuit — Yy >0 ; X
11
o112
- Y
4) y=(x+1) 2 obnacts onpeneeHus — X > —1;
MHOKECTBO 3HaueHuit — y >0;
) X
g_
ERERENE
Y

5 y=(x- 2)_2 00J1aCTh OMpE/EICHUsI — MHOMECTBO
R, kpome X =2 ;
MHOECTBO 3HaueHUd — Y >0 1

2
6) y= = o0nacth omnpenenerus — X >0 ;
X

MHO>KECTBO 3HaueHnit — Yy > 0.

Y
1
129.1) y=|x|* obnacts onpeneneris — MHOXKECTBO R; \11
X
1

MHOECTBO 3HaueHUd — Yy >0

5
2) y= |X| 001acTh onpeaeneHus — MHOXeCTBO R;

MHOECTBO 3HaUCHUH — Y >0 ;

3
3) y= |X| +1 o6acTh onpeeneHus — MHOXeCTBO R; Y
MHOXECTBO 3HauYeHuit — Yy >1; \y/ X
PR E
1 Y ‘
4) y= ‘XF — 2 005acTh OnpeeeHs — MHOKECTBO R; i X
g

MHO>KECTBO 3HaYCHUH — Y = -2 ; ‘

MHOJKECTBO 3HaYeHHH — Y > -2 ; °| 1
-3
6) y= |2X| 001acTh ompeneNieHnss — MHOXKECTBO R, Y
kpome X =0;
MHO>KEeCTBO 3HaueHuit — y > 0. X

3 3
130.1) y =X u y=x° ; obnacTs onpezenenns GyHKWK Y = X5 — x> 0
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3 1 3
Ix=x5; x5=x5; x=x —apu X=0, x=1, wm X=-1, Ho X=-1
— HC BXOJHT B 00J1acThb OIpE€ACIICHUS, 3HAYUT, TOYKU NEPCCCUCHU Fpa(i)I/IKOB

(0; 0) u (1; 2).

3

5
2) y= z/; u Y =X"; obnacts onpeneneHus GyHkuun X =0 ;

5
Px=x7; x=x° —opu X=0, x=1, wm X=-1, Ho X =-1 — He BXo-
JIUT B 00JIACTH OIPEJICIICHHs, 3HAUMT, Toukn nepecedenus rpadukos (0; 0) u (1; 1).
131. 1) y=3x—-1 — obparuma, T.K. KaX10€¢ CBOC 3HAUCHHE (DYHKIHS MPH-
HHMaET OJIMH pa3.

2) y= X2 +7 — e obparuma, T.K., HallpuMep, 3HauUeHUe 8 oHa MpUHUMAeT
mpu X =1lwmm X =-1.

1
3) y=— — ofbparuma, T.K. K&KI0€ CBOC 3HA4YCHHE (YHKIHS HPHHUMACT
X
OJlUH pa3.
4) y=+/X — obparuma, T.K. K&XKJI0€ CBOC 3HaUYCHHE (YHKIHUS MPHHHUMACT
OJIMH pa3.

5) y= x4 —me oOpaTtuMa, T.K., HApUMEp, 3Ha4eHNe 1 OHa MPUHUMAET MPH
X=1wm X =-1.

6) y= x4 x<0 — obpaTtnma, T.K. KaKI0€ CBOE 3HaueHHe (QYHKIHUS IIPH-
HHMaeT OJIMH pa3.

132. 1) y=2x-1; x :%(erl) , 3HAYUT, QYHKIHSI X :%(x +1) — oOparHas K
JTAaHHOM.

2) y=-5x+4; x :é (4-y) , 3HAuuT, QyHKIMUA X :é(47x) — oOparHast K JaHHOH.

3)y= %x _% ; X =3y +2, 3HauuT, GyHKIUS Yy = 3X +2 — 00paTHas K JaHHOM.

4) y= 3X2_1 DX =%(2y+1) , BHAUUT, GYHKIUSA y= é (2x+1) — oOpaTHasl K JaHHOM.

5y y=x3+1; x=3y—1, 3Hauut, QynKims y = 3x —1 — 06paTHAs K TAHHOH.
6) y=x%-3; x=3y+3, 3maunT, Gyaxmms y = 3x +3 — 0b6paTHas K JTAHHOH.

133.1) y =-2X+1 — obnacth OnpeneseHnss — MHOKECTBO R;

MHOJKECTBO 3HAUYCHHH — MHOXeCTBO R;
o6J1acTh onpezeneHnst 00paTHON GyHKIMH — MHOXKECTBO R;
MHO>KECTBO 3Ha4eHHI 00paTHOM (QyHKIIMHM — MHOXECTBO R;

1 .
2) y= " X —7 — 00JacTh ONpeIeeH sI — MHOXECTBO R;
MHOKECTBO 3HaYEHHH — MHOXeCTBO R;

o6JacTh onpezeneHnst 00paTHON (GyHKIMH — MHOXKECTBO R;
MHOJKECTBO 3Ha4eHHI 00paTHOM (DYHKIIMM — MHOXeECTBO R;
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3) y=x% -1 — obnacTh onpeeseHus — MHOXKeECTBO R;
MHO>XECTBO 3Ha4E€HHI — MHOXECTBO R;
o6J1acTh onpezeneHust 00paTHON GyHKIMH — MHOXKECTBO R;
MHO)KECTBO 3Ha4eHHI 00paTHOM (QYHKIIMHM — MHOXECTBO R;
4) y = (x-1)° — obmacTh onpezeneHus — MHOXeCTBO R;
MHO>KECTBO 3Ha4E€HHI — MHOXeCTBO R;
o0JacTh onpezeneHus: 00paTHOH GpyHKIMH — MHOXECTBO R;
MHOJKECTBO 3Ha4eHHI 00paTHOM (DYHKIIMHM — MHOXeECTBO R;

5 y= 2 obnacts omnpeaencHus — MHOXecTBO R, kpome X =0 ;
X

MHOECTBO 3HaUeHHl — MHOXkecTBO R, kpome y=0;
00J1aCTh OIpe/eIieHUs] 00paTHOM (YHKIMH — MHOXECTBO R, kpome X = 0;
MHO)KECTBO 3HAaUeHHIT 00paTHO# QyHKIHN — MHOXeCTBO R, kpome y = 0;
6) y= % — 00JIacTh OIpeaeIeHUs] — MHOXECTBO R, kpome X =4 ;
X —
MHOXECTBO 3HAaUCHUH — MHOXeCTBO R, kpome y=0;
00acTh onpe/eneHus 00paTHOi GyHKIHMH — MHOXeECTBO R, kpome X > 0;
MHO>KECTBO 3HAUCHHI 00paTHON (DYHKIIMH — MHOXeECTBO R, kpome Y = 4.
134. T.x. rpaduk obpaTtHON HYHKIMN CUMMETPHUYCH IpaduKy JaHHOH (QyHK-
L[MU OTHOCHUTEJIBHO MPSIMOH y=X.
a) Toyka cuMmmerpuuHas Touke (1, 1) orHocuTenpHO |y
npsMoit Y =X — touka (1,1).

Touka cummerpuunas touke (0, 2) oTHOCHTENTBHO— J[ S~
npsiMoi y=x — touka (2, 0).

6) Touka cummerpuynas Touke (0, 1) oTHOCHTEIBbHO
npsmMoit Y = X — touka (1,0).

Touka cummerpuynas Touke (1, 2) orHOCHTENBHO_ ' S
npsAMoi Y = X — touka (2, 1).

B) TOYKA CHMMeTpH4Has Touke ( — 2, 4) OTHOCHTENb-
HO MpsIMOW Y = X — Touka (4, — 2).

Touka cummerpuunas Touke (0, 1) OTHOCHTEIBHO
npsAaMoi y = X — touka (1, 0).

r) TouKa cuMmeTpuuHas Touke ( — 1, 1) oTHOcUTeINB-
HO MpsAAMON Y = X — Touka (1, — 1).

Touxa cummerpuunas Touke (_ 1, 4) orHOCHTENBEHO
2
npsiMoit Yy =X —touka (4, _1).
2

135.1) y=—x3; x=3-y= —§/§ , 3HAYMT, QYHKUUI X = —%/? — oOpaTHast K
byHKIMYN Y = —x3, u nauHbie (YHKIIMY B3aIMHO OOpaTHMBI.
2) y= -x°; x= -y = —W , 3HAuMT, QyHKIMA X = —W — obparHast K

¢byHKIHH Y = —X ® U naunble (YHKIUH HE SBISIOTCS B3aMMHO OOPATHMBIMH.
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_ 1
3) y=x 8= x=——, snaunr, byHKIM X = — obparHas K

3

1
S g
¢byHKIUN Y = X3, u nanubre (hyHKUIUH B3aUMHO OOpaTUMBI.
4) y= %/x_?’ Y= %/x_5 = y%/x_2 , 3HAYNT, QYHKOUS Y = X%/X_Z — oOpaTHas
K QyHKINN Y = i/x_3 , ¥ JTaHHBIC (QYHKIMH B3aHMHO OOPaTHMBL.

2" |x=0

paTHoii K taHHOM py X <0 .

3
2) y=—x5; X :3\/—y5 = —3ﬂy5 , 3HA4UT, QyHKIUSA X = —13/y5 SIBIISICTCSI

00paTHOM K TaHHOU.

136. 1)y = —Xl ; {y < 0; X= y2 , 3HAUUT, QpyHKIUA Y = X2 sBisercs 06-
X

3
3) y=x2; {yz g DX =% y2 , 3HAUUT, QYHKIUS X = 13/y2 SABIISIETCS. 0Opat-
X

HOM K gaHHOW mpu X >0 .
3 3 3 3
4) y=-x3; x=(-y)° ==y’ 3Hauur, QyHKuus Yy =—X" sBisiercs obpar-
HOM K TaHHOH.

137. 1) y = 3Xx — 1 — oGnacTh Onpe/esieHIs: — MHOXe-
ctBO R;
MHOYKECTBO 3HAYEHHI — MHOXKECTBO R;

X = %(y +1), 3Hauut, QyHKUUS Y = % (x+1) — o0-

paTHas K JaHHOI — 00JIaCTh ONpeeNICHHSI — MHOKECTBO!
R, MHO€ECTBO 3HaUYeHMIT — MHOXeCTBO R.

2x-1 .
2)y :T — 00J1acTh Onpe/eNIeHHs] — MHOXECTBO R;
MHOYKECTBO 3Ha4YeHHi — MHOXeCTBO R; y=21

X = % (3y +1) , 3HauuT, QyHKIMA Y = % (3x+1) —o06- 1

patHas K JaHHOW — 00JIaCTh OMpPEAEIICHNsT — MHOMKECTBO
R, MHOKECTBO 3HAUYEHMI — MHOECTBO R.

3) y= x2 -1, npu X >0 — obnacts onpenenenust — Y 4=x*1
MHOXkeCTBO R; 15T

MHO>KECTBO 3HaYeHU — Yy > —1;

X =4y+1, 3Haunur, pyHKINA Yy = \/m — obpar- 0“ X
Hasl K JaHHOM — 00nacTe onpexaeneHuss — X = —1, MHo-

JKECTBO 3HaUeHnt — y > 0.
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ctx-1)2
4) y=(x-1), mpu x =1 — obnacts onpexencrns — | Y 4=0cil

x> 1" y=Ix+|
MHO>XECTBO 3HaueHHil — Yy >0; 1 x

X =4/Y +1, 3Haunt, QyHKOUSL y:x/;-t-l — obpart- 01 1
Hasl K IaHHOH — oOmacts ompenenenust — X =0, MHo-
JKECTBO 3HAUCHUH — Y >1.

5) y= x3 -2 — o6macts OIpEIeIICHUS] — MHOXECT-
BO R;
MHOYECTBO 3HAYEHHI — MHOKECTBO R;

X =3/y+2, snaunr, Qynxums Y =YX +2 — obpar- /Z

Has K I[aHHOﬁ — obuacth OIpEACICHUS — MHOKECTBO R,
MHOECTBO 3HAYCHHMI — MHOXeCTBO R. /

6) y=(x —1)3 — o0nacTh ompeseeHusT — MHOXKe-
ctBO R;

MHOYECTBO 3Ha4YeHHi — MHOXeCTBO R;

x =3y +1, 3HaunT, QyHKIMI Y = %/;-kl — obpar-

Has K JaHHOW — 00J1acTh ONpeaereHus] — MHOXKECTBO R,
MHOKECTBO 3HAYEHHUII — MHOKECTBO R.

7) y=4X—-1 — obnacrts onpeneneHus — X >1;

MHOXKeCTBO 3Ha4eHnii — Yy >0 ;

X = y2 +1, 3Hauurt, QyHKIMI Y = x?+1 — obpatHast 1
K JaHHOM — 00J1acTh onpezeneHus — X >0, MHOKeCTBO
3HaYeHud — Yy >1.

8) y= \/;+1 — o0Jacth onpenenenus — X >0 ;

MHO>KECTBO 3HaYeHUH — Yy >1;

X = (y—l)2 , 3HauuT, QyHKIMA Y = (X —1)2 — 00-

paTtHas K OaHHOM — o0jacTe ompefeneHus — X =1,
MHO>XECTBO 3HadeHuit — Y >0.

138. 1) (x+7)-3=2x+14; 3x+21=2x+14; x+7=0; x=-T.

2) X2+ = 4+i- x?-4=0, no peLIeHus] 9TOro0 ypaBHEeHHs o0Opa-
2 2_,
X° -4 X° -4
IIAFOT 3HAMEHATEIH Po0Oei HCXOAHOro ypaBHeH s B 0, 3HAYUT PELICHHUI HET.
3) X-2 _ l; 2X

= , YMHOXas 00€ 4aCTH JAHHOTO ypaBHEHHS Ha X°—1 Mbl
X=1 x
MOXKEM MPUOPECTH HOBBIE KOPHH, 3HAYUT, HEOOXOANMO BBINOJIHHUTH IPOBEPKY.
X—2=1-2x; 3x=3; x=1, Ho npu X =13Hamenatens aApobei B HCXO.-
HOM ypaBHeHHH oOpainaercs B 0, 3HaAYUT KOPHEH HET.
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x5 2 . XS 2 g Bx-15-2x+6=0;
(xX=3)(x+2) x+2 (X=3)(x+2) x+2

3x=9; X=3, HO mpu X =23 3HaMeHarTes)b APOOEH B MCXOJHOM ypaBHEHUH
npepaiaercs B 0, 3HaUUT KOPHEH HET.

139. 1) 3x—7=5x+5 paBHOCWIBHO ypaBHeHHIO 2X +12 =0, T.K. Kaxk10€
W3 HAX UMEET SANHCTBEHHBINH KOpeHb X = —6 .

2) %(Zx—l); 2x—-1=5; 2x=6; x=3;

3x-1 =1 3x-1=8; 3x=9; Xx=3, 3HauuT, JaHHBIC ypaBHEHUS PaBHO-

CHUJIbHBI.
3) x2-3x+2=0; D=9-8=1 xz%zz wim X =1.

X2+3X+2=0; D=9-8=1, x=_3+1:_1 WM X =—2 , 3HAa4YMuT, JaHHbIE
2

yYPaBHEHUS HE PABHOCHJIBHBI.
4) (x—-5)? =3(x-5); x?—10x +25=3x —15; x% —13x +40 =0;

D =169-160=9; x:132+3:8 Wi X =5.

X—-5=3; X =8, 3Hauur, [aHHbIC YPaBHCHUS HE PABHOCHIIBHEIL.

5) x2-1=0; x>=1 x=1 um X =-1;
ZX_l =0 — He ¥MeeT JCUCTBUTENILHBIX KOPHEH, 3HAYHT, TaHHbBIC YPAaBHCHUS

HE PaBHOCHIIBHEI.
6) |x — 2| =-3 — He NMeeT JeHCTBATENBHBIX KOPHEH,

= (—1)3 — HE UMEeT JCHCTBUTENIBHBIX KOPHEH, 3HAUUT, JaHHBIC ypaBHE-
HUA PaBHOCWJIBHBI.

140.1) 2x-1>2; 2x>3; x>15.

2(x-1)>1 x-1205; x>15, 3HauuT, JaHHbIE HEPABEHCTBA PABHO-
CHJIBHBI.

2) (x=1)(x+2)<0. Pemias 5T0 HEPaBEHCTBO METOJOM HHTEPBAJIOB

HOJIy4aeM:

+ - +

) 1 7 —2<x<1

X2 +X<2; X2 +x-2<0; pelM  ypaBHEHHE X2 +x-2=0;
D=1+8=9;, x= 143 =1 unu x =-2. BerBu 3T0i1 mapabossl Hampag-

JICHBl BBEPX, 3HAYMUT, x2+x-2<0 npu —2< X <1, 3Ha4uT, TaHHBIE He-
paBEHCTBA PaBHOCUJIBHBI.

43



3) (x-2)(x+1)<3x+3; X’+x-2x—-2-3x-3<0; Xx>-4x-5<0;
pelmuM ypaBHEHHUE x2_4x-5=0 , X= 4—;6 =5unn x =-1, BETBH dTOH
napa0oJIbl HalpaBJieHbl BBEPX, 3HAYMT, x? —4x-5<0 mpu -1<x<5.

X—2<3; X<5, 3Ha4UT, JaHHbIC HEPABEHCTBA HE PABHOCWIIbHBI.

4) x(x+3)=2x; X2 +3x—-2x>0; x(x+1)>0;

x>0 u x<-1;

x2(x+3) >2x2; xz(x+3—2) >0 xz(x+1) >0, T.k. x>0,

TO X+1>0; X >-1, 3HaYUT, JaHHBIC HEPABEHCTBA HE PABHOCWJIbHBI.

141.1) x-3=0; x=3;

X2 —5x+6=0, KOpPHHU 3TOro ypaBHeHHMst X =3 W X =2 . 3HauuT, BTOpOE
YpPaBHECHUC SIBJIACTCA CIICACTBUEM IICPBOTIO.

2) x2-3x+2 o {x23x+2—0, {(X—Z)(X—l) =0

x-1 X—-1#0 X-1#0
HMeeT ¢TMHCTBEHHbINA KOPEHb X = 2, a ypaBHeHue X° — 3x + 2 = 0 uMeer 1Ba KOpHS

X =1 u X =2, 3Ha4uT BTOPOE YPABHEHHUE SBISCTCS CIEICTBHEM TIEPBOTO.
142.1) L 2x Ax | X(X=1)+2x(x+1) _ 4x

. 3Ha4UT, 3TO ypaBHEHHE

x+1 x-1 x2-1' x2 -1 x% -1’
2 2 B 2 B
X© =X+ 2X° +2X 4x:0; 3x 3x:0; 3xX(x-1) o 3x —0 x=0;
x2 -1 x2 -1 (x-D(x+1) x+1
2) x-1 2 1 x—1—17£70. x—27370. 17370. x—270.
Xx-2 x x-2" x-2 x @ x-2 x T x = x '

32()(x2—’3)(x—5):3(x—5); (X=3)(X—5)—3(x—5) = 0;

(x-3-3)(x-5)=0; (x-6)(x-5)=0; x=6 wm X=5;

4) (x=2)(x®+1) = 2(x* +1); (x=2)(x> +1)—2(x> +1) =0;

(x—2-2)(x*+1)=0; (Xx—4)(X*>+1)=0; X=4, T.. x? +1=0 He uMeer
JICHCTBUTEIIBHBIX KOPHEH.

4 2 _A_2y2
143.1) x+32<3; X+3 3(22+x)<0; X+3 623x <0
2+X 2+X 2+X
3 +); 3<O; 3x X2+3>0; T.K. 2+X2>0,Ha1‘/'Iz[eMrae 3x2-x+3>0
2+X 2+X

pemum 3x?>—x+3=0; D=1-36=35<0, T.K. BeTBH 3TOil rapaboJTel Halpas-

JICHBI BBEPX, TO OHA HE MepeceKaeT 0Ch abCIHCC, 1 3X2—X+3>0HpI/I xeR.
2) x—2>1; x—2—5+x>0; 2x—7>0;
5-x 5-x 5-x
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2x-7>0 2x-7<0
HIIH
5-x>0 5-x<0

X>3,5 x<35 .
Ora cucTeMa He UMeeT PeLIeHUH.

WU
x<5 X>5

Bmaunt 3,5<X<5.

144.1) |2x-1|=3; 2x-1=3 mm 2x-1=-3; X=2 wm X=-1;
2X—1=3; X =2, 3Ha4WT, 3T YPAaBHEHHUS HE PABHOCHIIHHEI.
gy =2 A-x -5, 6x-4-1243-3X+5-12x+12
3 2 6 6
1_6)(:0; x:l; 2x+3:@; 2x:1; x=1.
6 6 3 3 6
3HAYUT JIAaHHBIE YPABHEHHSI PABHOCHIIBHBI.
3

145.1) 2x-1=4-15x; 35x=5;, x=1—;
7
35x-5=0; 35x=5;, x= 1; , 3HAUUT, JTAHHBIC YPABHCHUS PAaBHOCHJIbHBL.

2) X(x—=1)=2x+5; x?—x—-2x-5=0; x?-3x-5=0. INockomnbeky B X0-
e 3THX peoOpa3oBaHuil MBI TaHHOE yPAaBHEHHE HE YMHOXAIM M HE JCTAIN Ha
MePEeMEHHYI0, TO Mbl HE MOTEPSUIM M HE NPUOOPENH KOPHEH, 3HAYHT, IaHHBIC
ypaBHEHHUS PABHOCHIIBHBI.

3) 2%+ =273 3x+1=-3, sHaunT, naHHbIC YpaBHEHUS paBHOCHUIIBHBI.
4) Ix+2=3 (Vx+ 2)2 = (3)2; X+2=9;, XxX=7, pmemaeM mpPOBEPKY
NT+2 = x/§ =3, 3HAYHUT, JaHHBIC YPABHCHUS PABHOCHIIHHEI.

146.1) |X|=\/g; x=+/5 nm x=—5;

x/x_2 =5; x% = 25, x=5 umm —«/g , BC€ KOPHM pa3IUYHBbI, 3HAYMUT,
HU OJTHO U3 JAHHBIX YPaBHEHUI HE SBIISETCS CIECTBUEM JIPYTOTO.
(X-2)(x+2) = (X=3)(x+3) [xZ-4=x%2-9
2)):—2 . Ix+3%0 7 9X+3#0

X+3 x+2
X+2#0 X+2#0

Ora cucTemMa He IMEeeT JeHCTBUTEIFHBIX PEIICHAN.

(X=2)(x+2) =(x-3)(x+3), 3TO ypaBHEHUE HE UMEET IECHCTBUTEIb-
HBIX pEllIeHUH, 3HAUNUT, KOKJI0€ U3 TaHHBIX YPaBHEHUN SIBIISETCS CIEJCT-
BHEM JIpyTOro.

qa7 1 2 5 3% 3x-1-2(3x+D)-5x 3’ o
3x+1 3x-1 ox2-1 1-9x2’ ox% -1 1-9x2
—2x—1—6x—2+3x2:0, 3x2—8x—3:0
9x? -1 ©oox2-1 ’
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3X2 —-8x—-3=0; X=3wm x = _1 , HO TIpH. X = 21 3HaMEHaTEeJIb UCXOIHOMN
3 3

npobu obparaercs B 0, 3HauuT X = 3.
148.1) 3 _4x-1_ x* +5 5 3 +1) - (4x -1)(x —1) — (x? +5) +5(x2 1) o
x-1 x+4 x?2_1 x2 -1

2 2 2
3X+3-4X°+4Xx+X-1-X“-5+5x —520; 8x—8:0; 8x=8 x=1, Ho mpn
x?-1 x2-1
X =1 3HameHarenb obpamaercs B 0, 3HAUUT, AEHCTBUTEIBHBIX KOPHEH HET.
2) X+2_X(x-4) _x-2_ 4B3+X). (x+2)? ~x(x~4) ~(x~2)° ~4B+x) _ .
X-2 x2-4 x+2 4-x?' x4 '

X4 ax+4-x? +Ax x4 Ax—4-12-4x _ —x% +8x-12 o x? —8x+12 _o:
X2 -4 ' x2 -4 ’ x? -4

x2 —-8x+12=0; X=6 wm X =2, Ho pu X =2 3HAMEHATEJb OOpalmacr-
ca B0, 3HauuT X =6 .

149. 1) x3—3x2+2x—6>2x3—x2+4x—2;

x3—3x2+2x—6—2x3+x2—4x+2>0; —x3—2x2—2x—4>0;

X2 +2x% +2x+4<0; xz(x+2)+2(x+2)<0; (x2+2)(x+2)<0.

Tk x2+2>0 IS TF000T0 IEHCTBUTEILHOTO X, 3HAUUT, X + 2 <0 X < -2

2) x3—3x2—4x+12>—3x3+x2+12x—4;

x3—3x% —4x+12+3x3 —x2-12x+4>0; 4x>—4x?-16x+16>0;

2x3-2x2-8x+8>0; x3-x?—4x+4>0; x3(x-1)-4(x-1)>0;

P-2)(x-1)>0;  (x-2)(x+2)(x-1)>0.
- + — +
-2 1 2 x
Pemmast 5T0 HepaBEHCTBO METOJIOM MHTEPBAIIOB MOMydaeM: —2 < X <1 u X > 2.
2 2y 0 x?-x-2=0
150, 1) (x-3 > 1 {(X—?») -9 Ly L x=2
x-3#0
x=3=1

wi Xy =—1nmm x3=4.

(x? —x 71)><2’1 =(x>-x-1°.

2

2) (X% -x _1)x2—1 =1
Xc—=x-1#0

x*-1=0  [(x-1)(x+1)=0
x2—x-1=1; {(x-2)(x+1) =1

x2-x-120 |x?-x-1#£0

Hrak, X, =1 X, =-1mm X3=2.
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3) (x +3)X2'4 =(x+3)7;

x+3=1 Xy =-2
X+3=0 ; {x,=-3 . Hrak, Xq =—4, X, =-3, Xzg=-2, X4 =1

x2—4=-3x |x?+3x-4=0
4) (x+3)"2'3 =(x+3)%;

x?-3=2x [x?-2x-3=0
X+3=0 ; 4x, =-3 . Urak, Xy =-3, X, =-2, X3=-1, X4 =3.

Xx+3=1 Xy =-2

151.1) Vx =2, (VX)2=2% x=4; 2) x =7; (Vx)2=7%; x=49;
3) x=2 @x)P=2% x=8; 4)¥¢x=-3 @x)3=-3% x=-27;
5) ¥1-3x =0; (31-3x)*=0% 1-3x=0; x:%;

6) x =1 Ix)* =1* x=1;
7 Y2-x=0, #2-x)*=0% 2-x=0; x=2.
152.1) Yx+1=3, (Vx+1)2=3% x+1=9; x=8;
2)m=5; (m)‘Z:SZ; Xx—-2=25; x=27;
3) Va+x =4/2x-1; (V4+x)? =(/2x-1)%; 4+x =2x -1, x=5.
153.1) ¥2x+3 =1 (2x+3)°=1% 2x+3=1 x=-1;
2) -x=2 F1-x)°=2% 1-x=8 x=-7;
3) Yax2 -3 =¥ox; F3x2-3)° =(¥Bx)%; 3x2-3=8x;
1

2 . .
3X°=3-8x=0;, X; =3 XZ:_E'

154. 1) x+1=+1-x; (x+1)° =(V1-x)% x®+2x+1=1-X;
x243x=0; x(x+3)=0; x;=0, X, =-3;

HpOBepKa IIOKAa3bIBACT, 4TO X2 = —3 = HOCTOpOHHI/Iﬁ KOPEHb, 3HAYUT, X=0.
2) X =14/x+11; (x—l)zz(M)z; X2 2% +1=x +11;
x2-3x-10=0; X; =5, Xp =—2;

ITpoBepka MOKa3bIBaeT, 4TO X, = —3 — IOCTOPOHHMIT KOPEHb, 3HAYUT, X=5.
3) Vx+3=45-x; (Vx+3)2=(B-x)% x+3=5-X; 2x=2; X=1;
4) 2 —x-3-3 (WX -x-3)2=3% x2—x-3=9 x2—x-12=0; X =4 Xy=-3;
155.1) Wx -x = -12; x =x-12; (VX)2 =(x-12)%; x =x* —24x +144;
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x? - 25X +144=0; x; =16, X, =9.

IIpoBepka mokaseiBaet, 4To X, =9 — MOCTOPOHHUIT KOPEHB, 3HAYHT, X=16.
2) X +/x = 2(x-1); X =2x—2-x; x=x-2: (x)? =(x—2)2;

x2 -5x+4=0; x;=4, X, =1.

ITpoBepka Moka3pIBaeT, 4YT0 X, =1 — MOCTOPOHHMI KOPEHb, 3HAUUT, X =4 .

3) VX-1=%x-3; x—l:x2—6x+9; x2—7x+10:0; X1 =5, X, =2;

ITpoBepka MOKa3bIBaeT, 4TO Xy = 2 — IOCTOPOHHUI KOPEHb, 3HAUUT, X=D.

4) V6 +x—x2 =(1-x); (\/6+x—x2)2 =(1—x)2;

6+Xx—Xx2=x>-2x+1 2x?>-3x-5=0; X1 =25, X, =-1.

ITpoBepka MOKa3bIBAET, 4TO X; = 2,5 — IOCTOPOHHMIT KOpEHb, 3HAUHT, X = —1.
156. 1) V2x —34 =1+vx; (V2x—34)% =(1+~/X)?; 2x—-34=1+2VX +X;
x-35=2Vx; (x-35) = (2\/;)2; x2 —70x +1225 = 4x ;

x? ~74x+1225=0; x=49, X, =25.

IIpoBepka moka3ssiBaeT, 4To X; = 25 — MOCTOPOHHUIT KOPEHbB, 3HAYHUT, X = 49.

2) 5X +414—x =8; (fBx ++14—x)? =8%;

5X +2,/5x(14 —x) +14 — x = 64; \/70x—5x2 =25-2x;
(V70x =5x2)? = (25— 2x)?; 70x —5x% = 625—-100x + 4x?;
9x? ~170x +625=0; ¥ =5, xzzgg.

8 .
IpoBepka MoOKa3bIBAET, UTO X, = 3— — HOCTOPOHHUI KOPEHB, 3HAUMT, X = 5.
9

3) mﬂ/ﬂ:e; (M+M)2:62;

154X + 2,15+ X)(3+ X) +3+x =36; (V45+18x +x%)? = (9—x)?;
45+18x + x% =81-18x + x%; X =1.

4) J3=2x —Jix =1 (B=2x—i-x[ =22
3-2x-24(3-2X)1-X) +1-x=1; (2\/3—5x+2x2)2:(3x—3)2;
12—20x+8x2:9x2—18x+9; x2+2x—3:0; Xy =1, X, =-3.
157.1) \/x2+1+\/x3+x2 =0; \/x2+1=—\/x3+x2;

Wx2+1)2 = (V3 +x%)% x®+1=x3+x% x%=1 x=1.

HpOBepKa IMOKa3bIBACT, UYTO X =1 — HOCTOpOHHI/If/i KOpPCHb, 3HAYUT, JaHHOC
YpaBHEHHUEC HE UMECT ﬂeﬁCTBHTeHBHLIX KOpHefI.
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2) Y1t =452 Frex®)® =@ x?)® 14x% =14x%
x2(x2=1)=0; x;=-1, X, =0, xg=1.

158.1) J5-x -\5+x =2 (B-x-5+x)?=2%
5-x—-2v25-x% +5+x=4; (3)?=(V25-x?)?, 9=25-x?;
x2=16; Xp=4, X, =-4.

IIpoBepka moxaskIBaeT, 4To X; = 4 — MOCTOPOHHUI KOPEHb, 3HAYUT, X = —4.

2) V124 x —1-x =1 (W12+x -\1-x)?=1%;

124+ x-2V12-11x - x? +1-x =1, 6=v12-11x - x?;

x2+11x+24=0; Xy =-3, X, =-8.

[TpoBepka Mmoka3bIBaeT, YTO X = —8 — MOCTOPOHHUI KOPEHb, 3HAYUT, X = —3.
3) VX—2+/x+6=0; (Vx-2)?=(—/x+6)% Xx-2=x+6;

—2 # 6 — HeBepHOE PaBEHCTBO, 3HAYNT, JAHHOE YPABHEHUE HE MMEET KOPHEH.

4) x+7+x=2=9; (Vx+7+/x-2)2=9%;

X+7+2x? +5x~14 + x-2=81, (Vx? +5x—14)? =(38-x)’

X2 +5X —14 =1444 - 76x + x?; 81x =1458; x =18.

159.1) V1-2x =13+ x =/x+4; (V1-2x —/13+x)? = Jx+4)2
1-2X—24/13-25x — 2x% +13+ X =X + 4; (V13- 25x — 2x )2=(5
13- 25x — 2x? = 25-10X + X2 ;

3x2+15x+12=0; x2+5x+4=0; X =-1, X, =—-4.

IIpoBepka MOKa3bIBAET, 9TO X = — 1 — MOCTOPOHHI KOPEHB, 3HAYHT, X = — 4.
2) VIx+1-6-x =15+ 2x; (N7x+1-6-x)? = (\15+ 2x)?;

TX+1-2941X - 7X% +6 + 6—x =15+ 2X ;
(2% — 4)% = (V41X - 7x? +6)?; 4x% —16X +16 = 41X —7x% +6 ;

1Ux2 <57% +10=0; x, =5, x, =2
11

IIpoBepka MokaseIBaeT, UTO X, =1—21 — IOCTOPOHHUI KOPEHb, 3HAYHT, X = 5.
160.1) ¥x-2=2; Hx-2)%=2% x-2=8 x=10.

2) Yox+7=3Bx+7); F2x+7)*=@Bxx+7))>% 2x+7=3x-3;x=10.
3) ¥25x2 —144 =x; (Y25x% —144)* = x*; 25x% —144 = x*;

x4 - 25x% +144 =0; xf=16, x%=9; X1 =4, X=-4,%3= 3, X4 =-3.
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HpOBepKa IIOKa3bIBACT, YTO X = — 4, X4 = -3 — NOCTOPOHHUE KOPHH, 3HA-

4yuT, X = 4nium X = 3.

4) x% =/19x% - 34; (x2)2 = (\/19x2 —34)2; x4 =19x2 - 34;

x4—19x2+34:0; xf2=2, x§'4:17; x1=\/§, X5 :—\/E,

X3=—'\/ﬁ, X4 Z\/ﬁ.

161.1) ¥x3-2=x-2; Ix®-2)3=(x-2)% x3-2=x3-8-6x2+12x;

X% -2x+1=0; x=1
2) I3 -5x2+16-5=x-2; Ax®-5x2+16-5)> =(x-2)*;

x3-5x%2 +16-5=x3-8-6x2+12x; x2+4x+3=0; xy=—1,x
162. 1) Ilocrpoum Ha omHOM pHCyHKe rpapuku v
byHKIHI y=\/;—61/ly=—X2. 2N\
I'paduku mepecekarTcs B OAHOM Touke X ~ 2,1.

2) TlocTpouM Ha OJHOM PHCYHKE TpaUKH (yHKIHi Y
y=3x uy=(x-1°.

I'paduxu mepecexarorcss B ABYX Toukax X;~0,5u

2:—3.

X

X2 z2,].

<
S

3) Vx+1= x2-7. IoctponM HAa OIHOM PHCYHKE,, .z
rpaduku QyHKImH Y =+X+1 u y:x2—7. \ /"

0|

I'paduku mepecekaroTcsi B OAHOW TOYKe X =3, TOY-
HOCTh IIPOBEPSCTCA  PABEHCTBOM V3+1=2=
=32-7=9-7.

4) x> —1=/x-1. ITocTpouM Ha OHOM pHUCYHKE Ipa-
¢buku QyHKIMA Y = x>-1n y=+x-1.

I'paduxm mepecexaroTcss B OfHOI Touke X =1, Tou-

HOCTb TIPOBEPSETCS PAaBEHCTBOM 1*-1=1-1=0=

=41-1.
163. 1) Vax+2vV3x%2+4 =x+2; (Vax+2v3x% +4)? =(x+2)2;
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4X + 2 3x2+4:x2+4x+4; (ZM)Z:(XZ+4)2;

12x% +16 = x* + 8x% + 16; X2(X2—4)=O; Xg=0, Xp=2, Xg=-2.

2) 3-x=19-+36x2 —5x*; (3-x)* = (9 -36x? —5x*)?;

9—6x+x2 =9-36x2 —5x*: (\/36x% —5x*)? = (6x —x2)2:

36x2 —5x% —36x2 —12x3 + x4, 12x3—6x* =0; x3(2-x) =0; x,=0, x,=2.
3) Vx2+3x+12 —\x2+3x =2, (X2 +3x+12)2 = (2+x2 +3%)?;

X2 +3x+12=41 4x2 +3x +x2 +3x; (22 =(Wx2+3x)%; X2+ 3x—4=0;

x1=1,x,=-4.

4) X% 45 +10 — X% +5x +3 =1; (\/xz+5x+10)2:(1+\/x2+5x+3)2;
X2 +5x+10 =1+ 2Vx% +5x + 3+ X2 +5X +3; (3)2:(\/x2+5x+3)2;
9=x%+5x+3; X% +5Xx —6=0; Xp=1, X, =-6.

164. 1) x+1-+/x-2=a;, (Vx?-2-2)?=a% x?>-2-(2+a?%)=0;

/ 2 2
D=1+8+4a% =9+ 4a% x, =" 9;4& L xp = 92+4a npu a <0 neficr-

1-v9+4a®

BUTENLHBIX KOPHEH HET, mpu & > 0 npoBepKa MoKa3bIBaeT, YTo X, =
2

1+V9+4a%

2
2) VX -x+2=a-1; (Wx?+2)2=(@a-1)?;

x2+2x—az+2a—1=0; D:4+4a2—8a+4:4a2—8a+8;
— 27
x, = 2R 2tz ‘aZM: a?-2a+2-1, x,=-1-va’-2a+2,

npu a <1 peiicTBUTENbHBIX KOpHEH HET, mpu a >1mnpoBepka MOKa3bIBACT,

TIOCTOPOHHUM KOPEHb, 3HAUUT, X =

4TO X, =—1-— a?-2a+2 — MOCTOPOHHHM KOPEHb, 3HAUUT, X = a?-2a+2-1.
165, 1) |37 =2 o [l=x smaunT, 1< X<15.
2x+1<4 [x<15

2
2) {X -1=20, pelIeHue ITepBoro HepaBeHeTBa X =1 u X < -1, 3Haumt, x>2.
X>2

X<-5

2 2
3) 9-x"<0. |x°2 9; pelIeHre NepBoro HepaBeHcTBa X >3 U X < -3,
X+5<0

3Ha4MT, X <-5.

166.1) Vx > 2, (VX)?>(2)% x>4;
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2) \/;<3; {(&)2<(2)2; {X<9; 0<x<9;
x>0 0

X2
3) x>t (Fx)P=21% x>1;
4) Y2x <3, (2x)* <(3)%; 2x<27; x<135;

5) V3x > 1 {(\/&)2>(1)2, {3X>1_ x>1;

3x>0 3x>0’ 3
2x<4 |[x<£2
6)\/532; (\/5) <(2) ; ; ; 0<x<2.
2x >0 x>0 x>0
167.1) Vx-2>3; (x-2)">@" [x-2>9. [x-2>11 .
' " Ix-2>0 “lx=2 7 |x=2 ’
Jx=2)2 2 -2<1 3
2) JIx-2<1; (Vx=2)"<@ ; X < : X< 1 2<x<3;
Xx—-2>0 X2 X>2
J 2 (3-x<25 -22
3) V3-x<5; (V3- X) <5 X< ; x> i —22<Xx<3;
3-x>0 x<3 X<3
— C(WA-x)?>3% [4-x>9 [x<-5 ]
4) J4—-x >3 {4_)(20 Nx<a O Ix<a -22<x<3;
o | (W2x=3)?>4? [2x-3>16_ [x>9,5 .
5) V2x -3 >4; ; ; ; 5
) {zx_gzo 2x>3 x>15" 79
2 2 5
N 1> 2 _>
6) \/x+1> (Vx+1) >( ) X+ > 9 x>-3;
3 X+1>0 x>-1 [x>-1 o
[3x —5)2 <52 X — 5<25 x <10
7) 3x -5 <5; {( _5>()) { ; X>13, 12<x<10,

1
g MSE; {(M)ZS(Z)Z; {4x+5§4; {x£1,1875'

4x 4520 x>1 5O
-1,25<x < -1,1875.
Yx2-1)2512 [x2-1>1%2 |x%>2
168. 1) VX2 151, (VXD ;
x2-1>0 x2>1 x2>1
PaBHOCHIILHO X% > 2, sHaunt, X< —/2 1 X>+/2.

2 i <1 {m <t { <t { >0 {o
’ ’ <1’

1-x2>0 x2 <1 x2<1
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peuienue Broporo HepaBencTBa —1< X <1, 3naunrt, -1<x<0 u 0<x<1.

3) /25_X2>4; {(\/25—x2)2>42; {25—x2>16_ {x2<9 )

25-x2>0 %5-x2>0  |x2<25

PaBHOCHIILHO x2 <9 , 3HAYUT, —3< X< 3.

1y 2B <4 {(\/25—x2)2<42; {25—x2<16; {x2<9 |

25-x2>0 x% <25 x2 <25

3gaunt, -5<X<-3m 3<x<5.

169. 1) V2x% +3x—2 >0, paBHOCHJIEHO 2x%+3x=2>0, 3HauuT, X<-2 0 X >% .

2) \12+X—X2 >—1, paBHOCHJIBHO 2+X—X220,3Haan, -1<x<2.

3) V6x — x> <\/5_; {(VGX—X2)2<(\/§)2; {6x—x2<5.

6X-Xx2 20 X(6-%)=0

peleHus nepBoro HepaBeHeTa X <1 u X >5;

petrenust Broporo HepaBercTBa 0 < X < X, 3Haunt, 0 <X <1 u 5<x<6.

4 VX2 —x > 2 (VXz_X)2>(\/§)2; {Xz—x>2 _
2

X% x>0 X(x-1)>0

pelIeHus IIepBOro HepaBeHeTBa X < —1 u X > 2;
pemreHust BToporo HepaBeHcTBa X <0m X 21, 3Haumr, X < —-1u X > 2.

5) sz +2X > —3—X2; HaiIeM X, TPH KOTOPBIX x242x>0 ,9T0 X<-2 |

X >0 . IIpu 3TUX X CyIIecTBYeT JeBas 4acTh HEPAaBEHCTBA, & MPaBasi YaCTh OTPHU-

LareiabHa I J000ro NeHCTBUTEIBHOIO X, 3HaunuT, X <—2u X >0.

6) VAx—x2>-2-3x% maiigem x, OpH  KOTOPBIX 4x-x2>0, s10

0<x<4.Ilpu 3TUX X CyLICCTBYET JieBas 4acTh HEPABCHCTBA, a IpaBas 4acTh

OTpHIIATEIbHA JUIS JTF0O00TO ISHCTBUTENBHOTO X, 3HaYHT, 0 < X < 4.

(Wx+2)2 > (a=x)?  [x>1
170. 1) VX+2 >A4=X; Iy 4250 x> 2 l<x <4

4-x>0 X <4

WB+2x)? 2 (x+1)? [x>-2
2) ¥3+2x =X +1;  J3iox>0 < Ix>15 x2-1;
X+1>0 X>-1
(2x-5)? <(\Bx+4)® [x>-3
3) v2x-5<5x+4; Jox_5>0 - Ix>25;: X225,

5x+4>0 X >-08
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4) J3x-2>%x-2; npu X 2% CYLIECTBYET JeBasi 4acTb, IpaBas 4acTh

2
Menbie 0 mpu X < 2, 3HAYHT E < X < 2 BXOJHT B OTBET,

{(\/3x—2)2>(x—2)2_ {3x—2>x2—4x+4_ {x2—7x+6<0

X2 X>2 X2
2 )
3HAYuT, 2 < X <6, 00beqUHIEM OTBET U HMEEM 3 <X<6;

5) v5X+11>X+3; mpu X >-2,2 CyLIeCTBYeT JieBasi 4aCTh HEPABEHCTBA,
mpu X > —2,2 mpasas yacth Oombie 0, 3HAUUT,
(\/5x+11)2>(x+3)2_ 5X+11>x2+6x+9, |x2+x-2<0
X>-2,2 " x>-22 " x=-22

3HaUuT, -2 <X <1;
B=x)?>@{3x-5)% [x>2
6) v3—X >4/3x=5; J3_x>0 clx<3 2<x<3.

3x-520 x> 5

171, 1) Jx+1 —\/; <4Xx-1, npu X>1 cymecrByor 06e 4acTh ITOr0

Wx+1-x)? <(Wx-1)?,

HEepaBeHCTBA, 1 00€ He OTPHULATENIbHBI, 3HAYUT, {

x>1

X+1-2x%+x +x <x-1 |x+2<2Vx?+x. (X+2)2<(2VX2+X)2.
x>1 x>1 x>1
X2 +ax+4<4x% +4x_ |3x% >4, x>i.
x=1 "lxz1 «/5

(x+3)2 < (W7 -x +/10-x)?
2) Yx+3 <J7T-x +4/10—x; [x+320 )

7-x20

10-x2>0
X+3<T7—-x+2V70-17x+x2 +10—x  |3x -4 < 2y70-17x+x?
X>-3 ; 9x>-3 1
xX<7 X<7

2
mpu —3< X <4— neBas yacTh HepaBeHCTBa MeHbie 0, 3HAYUT, HEPABEHCTBO

BBIIIOJIHEHO,
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2 \/72 2
(3x—4)" <(2N70-17x+x")"  [9x2 —84x +196 < 280 — 68x + 4x2
x24g ; x24g :
3 3

X<7 x<7

5x% ~16x —84 <0

X > 4% - 3HAYMT, 4% < X <6, 00BEIUHSS OTBET, MOMy4aeM —3< X <6 .
X<7
172. 1) Ha oJHOM pHCYHKE TIOCTPOUM rpaduku QyHK- (ol
iy =Jx n Yy =X, U3 PUCYHKa BHAHO, YTO rpaduKu
HepeceKaloTcss B ABYX TOYKaX, M TIpaduK (QYHKIUH FEE
X

Y = X JI&XKHUT HIKe rpaduka yzx/;npn 0<x<1.

2) Ha ogHOM pHCYHKE MOCTPOUM rpaduku (yHKIHH

y= VX u Yy =X, U3 PUCYHKa BUJHO, 4TO TpaduKH mepe-
CEKaIoTCs B JIByX TOYKaX, U rpadQuk QpyHKIMH Y = VX 1te-
JKUT HIDKE rpaduka y = & mpu X >1.

3) Ha omHOM pHCyHKE MOCTpOMM TpaduKe (yHKIHiA ex-2

y= x/; U Y =X—2, U3 pUCYHKa BUJHO, 4TO Tpaduku me-
peceKaroTcsl B OJHOI TOUKe, U rpadK QyHKIHU y = X —

JIKHUT HIDKe rpadrka GpyHKIHH \/; mpu 0<xX<4.
4) Ha onmHOM pHCYHKE IOCTpOUM TIpaduky (QyHKIWH |y 2x-2
y= Jx u Yy =X—2, U3 PUCYHKA BUJIHO, 4TO TpadrKu ne-

peceKaroTcs B OJHOH Touke, ¥ rpaduk QyHKIMH y = Jx a1
JISKUT HIbke rpadrka QyHKIMU y =X — 2 pi X > 4 . /

173. 1) JX <2x. Ha omnom PHUCYHKE IOCTPOUM Ipa-

¢buxu GyHKImH Y = \/; U Y = 2X, U3 pUCYHKa BHIHO, 4TO
rpa-QUKH TepeceKalTcsi B OJHOH Touke, rpaduk (yHK-
LUK y:& NEKAT HIKe rpaduka QyHKIMH Y = 2X npH ']
x=0. ’
2) VX <0,5x. Ha oxsom PHCYHKE OCTPOUM rpapuKu

¢byukumit y :\/; u VX <0,5x , u3 pHCYHKa BUJIHO, 4TO f
rpaduKH MepeceKaloTcs B IBYX TOUKaX, W rpapuk GyHK--Z| 7
uuu y = \/; JISKUT BbIIIE Tpaduka QyHKIUH \/; <0,5x;

npu 0<x<4.
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3) VX <2x-1. Ha oxmom PHUCYHKE MOCTPOMM TIpa-

¢buku pyHKIMIA Y = \/; n Yy =2xX-1, U3 pucyHKa BHIHO,
9T0 TpadHKH TEPECcEeKalOTcs B OMHON TOYKE, M Tpaduk

¢dhyHKIHIT y:\/; JEKUT BBIIE Tpaduka QyHKIHN
y=2x-1 mpn 0<x<1.
4) /x <x?. Ha o1HOM pHCYHKE MOCTpOMM rpaduKu

GbyHkumit Y = N y< X2, m pHCYHKa BHAHO, 9TO Tpa-
(huKM TIepeceKaroTes B IBYX TOUKAX, M rpaduK QyHKIMHN y =

= \/x nexur Boume rpaduka Gynxumm y < x? mpn 0<x<1. o 1

174. 1) Jx-1<a, mpu a<0 HepaBEeHCTBO HE HMMeET ICHCTBUTEIBHBIX
petuenuit, npu a >0,

(\/x—1)2<a2; x—1<a2; x<a2+1; l<x<a?+l.
x-1>0

X1 x21
/ 22 2
2) v2ax—x? >a-x, a<0 J(V2ax-x7)"=(a-x).
2ax-x220
242 2 2 2 a
2aX—X“ > a” —2ax+Xx°, |2x° —4ax+a SO; 7(2+\/§)§x£0.
x(2a-x)>0 x(2a-x)>0 2

175. 1) y=x°, o6macTs ONpeNelIeH s — MHOXECTBO
R;

MHOXECTBO 3HaYeHMi — MHOXecTBO R;

2) y= 7x*, oGnacts oTpeneNieHns] — MHOXECTBO R;

MHOXECTBO 3HAUEHMH — HEOTPHULATENbHbIE YHCIIA
y=20;

1 Y
3) y=X2, oOmacTp ONpERENCHHUS — MHOXECTBO ,
1 ¥z

x>0; ] X

MHOKeCTBO 3Ha4YeHuit — Y >0 ;

L

4) y=x3, obnacTb OIpeAeNCHHs — MHOKECTBO

x>0;

MHOECTBO 3HauUeHUH — Y >0 ;

5 y= X2, obnacts OIIpeieNeHnsT — MHOXecTBO R,
kpome X =0;
MHOJKECTBO 3Ha4eHHi — Y >0 ;
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6) y= x 3, obmacts OIIpeeNeHnsT — MHOXecTBO R, Y
kpome X =0;
MHOJKECTBO 3Ha4eHHI — MHOXecTBO R, kpome ¥y =0.

X
1 2
176. mpn X =0; X2 =x2 =0 Y=
1
mpu X =0,5; X% =0,25</0,5=x2; Fox
1 X
mpu X =1, x2:x2=1;
1 1
npu x:g;x2:2:2%>\/1,_5:x5; npu Xx=2:x2=4>2=x2;
1 1
mpu X=3; x> =9>+/3=x2; mpu X=4; x?=16>2=x2;

1
mpn X =5; x> =25>~/5=x2.
177.1) Tk. 0,3<1,a Tc>3,1415>§>0,5,

2
10 0,3" < 0,334 < 0,35 <0,3%°.

™
i, >0, n">19" > 2“>[ij .

2 7

1
3)Tk. 5>1, a %> -0,7>-2>-21 10 5% > 5075525521

2) Tk n>1,9>\/5>

2 2 2 2
4) Tk 7§<0, an>y2>13>05 10 m°<+2 <3< <052,

178. 1) Yx =x2+x-1; Ha omom pHCYHKe

noctpouM  rpaduku  GyHKIMI y:?{/; u

y:x2 +X—1 W3 pUCyHKa BHAHO, 4TO Tpa(uKi—+ s . —_
nepecekarores B Toukax (1, 1) u =1, = 1), 3Haqm,)éy 1 X y
X=1u X =-1 — peleHus JaHHOTO ypaBHEHMUSL.

2) X2 =2-x2; na omHom PUCYHKE IIOCTPOUM

rpadukn QyHKIMHA Y = X2 u y=2- x? w3 pu-
CYHKa BHJIHO, YTO IPa()UKH MEPECceKaroTCsi B TOYKAX
(-1,-1)u(2,1),3naunr, x=-1u X=1 — pe-
LICHHS JaHHOTO yPaBHEHHSL.
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179.1) y = $1-x ; o6nacts OIIpeeNeHns] — MHOXeCTBO R.

3
2) y=(2—x2)3 : 2-X? >0, 3HaumT, 06NACTH ONpeNeNenns — —4/2 < X < V2.
3)y= (3X2 +1)_2 ;0011acTh onpeneneHns — MHOXeCTBO R.

4) y=y X2 —X—2 ;061acTh ompenenenus; X—x—2>0, 3paunt, X< -1 1 x> 2.
180. 1) y=0,6x+3; x=2y-6, 3HaunT, QyHKIHsA Y=2X—6 — 0OparHas K JaHHO, ee
00JacTb onpeneseHns — MHOXKECTBO R, MHOKECTBO 3HAYEHHIT — MHOXKECTBO R.

2) y= 2 3 DX :£+3, 3HAYUT, QYHKIMSA y:£+3 — oOparHast K JaHHOH,
X— y X

ee obyacTh onpezeneHus — MHOXKecTBO R, kpome X=0, MHOXKECTBO 3HaUCHHI —
MHOXecTBO R, kpome y=3.

3) y=(x+ 2)2 ;X =%I;/—2, 3HAYUT, PYHKIHS Y = ¥x -2 — obpaTHast K JaHHOH,
ee o0nacTh onpeaeneHs — MHOXKeCTBO R, MHOXKeCTBO 3HaUeHHI — MHOXeCTBO R.
4 y= x3-1; x=3% y+1, 3Haumt, QyHKIHA Y = Ix+1 — o0paTHast K JaHHOH,

ee 00nacTh onpeeneH s — MHOXKeCTBO R, MHOYKeCTBO 3HaUeHHI — MHOXeCTBO R.
181. 1) 2)

Y Y

1

X 1 ‘ X

1 o|1

]

182.1) 2% 3 =22 3HaunT, X>+3X=2, 3HAUNT, JIAHHbIE YpaBHEHHS PaBHOCHJIGHBL.
2) Vx2+3x :\/E; x243x—2= 0; x= _3;‘5 U x= _3_2‘E , 3HAYMUT,

JIaHHBIC YPABHEHHUS PABHOCUIIBHBI.
3) (¥/x +18)3 =@%2- X)3; X+18=2-Xx; X=-8, 3HauWT, NaHHBIE ypaB-
HEHHSI PABHOCUITbHBI.
183.1) /3-x =2; (\/3—x)2 =22 3-x=4; x=-1.
2) V3x+1=8; 3x+1=82; 3x+1=64; x=21.
3) V3-4x =2x; 3-4x =4x%, 4x% 4 4x-3=0;
—4+8 —4-8

X = 8 - 0,54 x,= - —1,5, MpoBepKa MOKa3bIBaeT, 4ro X=—1,5 —

MIOCTOPOHHUH KOpEHb, 3HauuT, X =0,5.

4) VBx—1+3x? =3x; 5x-1+3x*=0X’; 6x°-5x+1=0; x, = 51;;1 =05 ¥ X, St

12
5) Ix2-17=2; x2-17=8; x? =25; %y, =45.
6) Vx2+17 =3; x2+17=8L x> =64; x;, =+8.
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184.1) v y= % 2) v
g-x9%
7%
X
3) Y
_ 10+4y
xy-4y=10-3x |X=3
185.1) y:lgﬂ; X4 i Ixz4 , T QyHKUMH B3aHMOOGpATHBIE.
y=-3 y#-3
_y-6
2 3Xy-y=3x-6 “3y-3
2) y="2 1 : 1 T.e. QYHKIHN B3aMMOOOpaTHBIE.
)y 31 X# Pax#ES by P
y#1 y#1
5
1-x== !
y |x=(-9y"
3) y=51-x)"1 Jyxx1 cIx#1 , T-6. QyHKIMK HE B3aUMOOOpATHBIE.
y=0 y=#0
« = 2-2y)
2y+yx=2-X oy
4) y= %; X # -2 AIvg o ~T.e. pyHKLIMU He B3aUMOOOpaTHbIE.
y#-1 y#-1

186. 1) y=2+x+2, y—2=+/x+2; X=y’~4y+2, sHaqut, y=x’~4y+2 — (yHKLHS 06-
paTHOM K TAHHOM, e¢ 00JIACTh OTPEICIICHUS — X>2, MHOKECTBO 3HAUCHUH — Y>—2.

2) y=2—\/m DX +4 =2-y; x=y’~4y, 3uaunt, y=x"—4 — dyHKUMs 0Gpar-
HOH K JJaHHOM, ee 00J1acTh onpeeneHus — X<2, MHOKECTBO 3HaUeHUI — Y>—4.

3) y= 3-x-1 y+1= V3-x; X=2-y?*-2y, 3HAuHT, y=2—-X*~2X — (YHKIHS 06-
paTHOM K TAHHOM, e¢ 00JIaCTh OTpeIeIICHUs] — X>—1, MHOXKECTBO 3HaUCHHUI — Y<3.
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4) y=1-x +3; y-3=1-x; x=6y-y*-8; 3naumr, y=6X-X—8 — QyHKIHs
00paTHO K JAaHHOIA, e 00JIaCTh OMpPEIeNCHHs — X>3, MHOXKECTBO 3Ha4YCHUI — Y<1.

187.1) Wx—4 =+x-3-2x-1; x-4=x-3-2y2x? - 7x+3+2x =1;
V2X2—Tx+3 = x; 2X2=Tx+3=x% X*=Tx+3=0; xl:@ u xz:#, Tpo-

2) 2dx+3—+/2x+7 =\/;; 4x+12:2\12x2+7x +2X+7,; x+5=2\)2x2+7x;

x? +25+10x =8x% +28%; 7x?+18x-25=0; X =1 u x,= 33, mpo-

BEPKa MOKA3bIBAET, 4TO X, = TN3T MOCTOPOHHUHN KOPEHb, 3HAYUT, X = T3
2

BEpKa MOKa3bIBACT, YTO X = —3i —_— HOCTOpOHHI/Iﬁ KOpEHb, 3HAYUT, X = 1.
7

3) JX—S:J2x+1—Jx+4; x—3:2x+1+x+4—2\/2x2+9x+4;
x+4:v2x2+9x+4; x2+8x+16=2x2+9x+4; x2+x—12:0; Xx1= 3

U X;=—4, IpoBepKa MOKA3bIBAET, YTO X,=—4 — ITOCTOPOHHUI KOPEHb, 3HAYHT, X= 3.
4) NJo-2x = 24— x —\1-X; 9-2x =16—4x +1—x —4yx% —5x +4;

X% —Bx+4 =8-3x; 16x°—80X +64 = 64—48x +9x%: 7x%-32x=0; x,=0 wm

4 4 o
X, = 4— , IPOBEPKA TOKA3BIBAET, YTO X, =4— — MOCTOPOHHUI KOPEHb, 3HAUMT, x=0.
7 7

188.1) Vx+4-3Yx+4=0; Jx+4-3Yx+4+4=2-Yx+4;
@-4x18)?=2-4x+4; 2-UYx+4=0 um 1-{x+4=0;

X+4=16 wiu X+4=1; X1=12 wm X,=—-3.

2) «/x—3 =3i‘/x—3+4; Jx—3 —4i/x—3 +4:8—4m;
(2-4x-3)2-(2-%x-3)-6=0; nycTh Z—M =a, 3HAYMT,

al —-a-6=0, a=3 wmw a=-2, 3Ha4ur, m=4 WU m:—l;
Yx-3=4 wm ¥x-3=-1 ; Xx—3=256, x=259. Her nelicTBUTENBHBIX KOPHEH.

3) 1-x-5Y1-x=-6; §1-x=a; 5a®-a-6=0, a=12 n a=-1 —

II0CTOPOHHHI KOPEHb; §1-x =1,2; 1-x =2,985984; x = —1,985984
4) X24+3x+X2 +3x =2; 32 +X=2; a’+a—2=0, a=1 1 a=—2 — TIOCTOPOHHHIT KOPEHb;
X2 +3x =1 x*+3x-1=0; X1’22—312\/E.
N3-X+43+X . [V3-X++/3+Xx=243-x-2/3+x_
5) ———=2 ;
V3=X—=4/3+X x=0
3B+x=3-x. [271+9x=3-X  _ o,
x#0 " x=0 ' ’
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6) \/x+6—4\/x+2 +\/11+X—6\/X+2 =1;

JWx+2-2)2 +J(x+2-3?2 =1; Wx+2 -2 +[Vx+2 -9 =1;
VX+2-220 nmm /X+2-3>0; X>2 X>7;
VX+2-2<0 NVX+2-3<0; —2<x<2 —2<x<T7.

Ecimm —2<X<2,10orma, vX+2-24+3—-X+2=1 x+2=2; x=2.
Ecmm—2<Xx<7,rtorma, vX+2—-2+Jx+2-3=1 x+2=3; x=7.

x=1>0

189.1) VX +1<x-L Jyx41>0 L - )
" x(x-3)>0
X+1<x?—2x+1

1-x>0
2) VI—X <x+1, g ; {’“1 . 3<x<0.
1-x>x%+2x+1 [x(x+3)<0
Ho npu X<-3; X+1<0, 3Ha4KT, 3TO MHOKECTBO YIOBJIETBOPSIET HepaBeHCTBO U X<0.

_ 2
3) Vax—2<x-2 x-2>0 : X>3 - 1<x<6. Ho ipn g<x§l;
3x-2>x%—4x+4 (x—1)(x—6) <0 3

2
X—2<0, 3HAYKT, ITO MHOXKECTBO TOXKE YIOBICTBOPSET HEPABEHCTBY 1 — <X<6.
3

1
2x+12>0 Xz-3
4) N2x+1<x+L Jxs1>0 cly>1 o X2-C

2x+1<x?+2x+1 |x220

- B<X<8.

190. 1) x2 —13x + 40 <o x2-13x +40<0 (x—8)(x—5)§0’
(x-13)(x-6)>0

J19x —x2 78 19x-x2 78>0
x2+7x—4 1
2) WXT+7x-4 1.

<= 2 _ . _ .
i 5 X +7x—4>0 1 32(x+4)(x-0,5>0 ;

X+4>0 X>4

X2 1 Tx— A <xid |8X%+28x 16 <8x? + 28X +16

x>0 x>0 1
: g . 0,5<x<1= . Ho, ecin X<-4, nepas yactb
7X24+20x-32<0 |(x+4)(x~12)<0 1

HepaBeHCTBa MeHblie O ¥ HepaBEeHCTBO BBIMONHSETCS, 3HAYUT, X<—4u 0,5<x< 11 .
7

3) V3+x>[x-3; {3+X>0 {X>3 - 1<x<6.

3+x>x2-6x+9 |x2-7x+6<0
3-x2>0

4) 3+ x >T+x+/10+x; |[7+x20
104+x>0

3-X<T7+xX+10+x+2x% +17x + 70
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X<3 -7<x<3

X>7 7 14+3x<0 ;

14-3x < 2x2 +17x+70 196 +84x +9x% < 4x? + 68X + 280

-7<x<3 —7<x<3

Xg_4§ : X<_4§ : —6<x£—4§. Ho npu —4§<x§3 -14-3x<0,
5x% +16x-84<0 |B<x<28

a 3HAYMT, 3TO MHOXKECTBO YJIOBJIETBOPSIET JAHHOMY YPaBHEHHIO, 3HAUHT, —6<X<3.
191. 1) VX—2++/X—6 <&, npu a<0 [eficTBUTENBHBIX PeLICHHIT HET, 3Ha4uT, 8>0.

X>6
x-220

2
Xx-6>0 ; \/x278x+12<4+%7x;

X—2+X—6+2Vx2 —8x +12 < a2 x2_8x+12>0

X>6
X6 4 )
24 : a2X<16+a +16a . suaunr,
xz—8x+12<16+T+4a2+(8+a12)x+x2 4
x% -8x+12>0

4 2
ecnu a<2, TO IeHCTBUTEIBHBIX PEIICHU HET, eCli a>2, TO 6 < X < a_ +16a” +16 .

432
2,2
2 2 X" =<a x? <a?
2) 2x+va? -x* >0; : 2—x 220 ;a2 -x?>4x%; Ix<0
a®—x° >-2x
-2x20 x2<§
~[a] <x <[q] N ol
x <0 . ec a =0, To HeT pemienuii, ecmu a # 0, TO —€<XSO.
Hl o
5 5
ol

Ho nepaBenctBo BepHo n npu 0 < X < |a| , 3HAYHUT, —E <X< |a| .
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I'nasa |11. [TokazaTenbHas GyHKIUSA
192.1) 2)

1

X
ul N
1 2
193.1) /3=32~1,73; 2) F~2;
4) 3715 2 019.
2)
X
4)
Y
Y
1 X ) X

o| i of 1
195.1) 1,7° >1=17)°%, 1x. 1,73 >1; 3>0;
2) 032 <1=(03)°, tx. 03%<1; 2>0;
3) 32 <32 1k 32>1;16>15;
4 027°%<0272%, 1k 02<1; 3<-2:
5) (;jﬁ <[%)M e %<1; Y2514
6) 3" <33 1x 3>1; n>314.
196. 1) (012 <1=(00)°, Tx. 01<1; ¥2 >0;
2) 35 >1=(35)", 1.x. 35>1; 01>0;

3 2 <1=x" 1k n>1; -2,7<0;

4) (\/5]12 S1= {\EJO , T.K. ﬂ <1; -12<0.
5 5 5
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197.1) y= 2% u y=38,; 2X =8 2% = 23; X =3, 3HAYUT, TOYKA Iepeceye-
nust rpadukos (3; 8).

2) y=3"u yzl; 3% =%; 3* =371 x=

w

—1, 3Ha4MT, TOYKA IEpeceye-

nus rpaduxos (— 1; % ).

X X X 2
3) y= 1)V y:i; 1 =i; 17 (1 : X =2, 3HauuT, TOYKA Ie-
4 16 4 16 4 4

peceyenust rpadukos (2; iﬁ ).

X X X -2
4) y= (Ej uy=9; (Ej =9 (lj = [1] . X =-2, 3Ha4YMT, TOYKA IIe-
3 3 3 3

pecedenus rpadukos (— 2; 9).

198. 1) 5% _é; 5% =571 x=-1;

2) 7 =49; 7*=7% x=2;
S - (5 () -
o3 o (] -4

=X X X
199. 1) y=(03)*= 37 (10} 31 : 31>1, 3HAYUT, JAHHAA
10 3 3 3

(yHKIUS SABIAETCS BO3PACTAIOMIEH.

2)y=[1

—X
7j =7%; 7>1, 3HaunT, naHHas HYHKOUS SBISIETCS BO3PACTAOIICH.
7

1 2X 1 X 1
3) y=13"2 | — =|——1| ; ——=x<1, 3HaunT, naHHas QyHKIUS ABIIA-
Y 13 169) ' 169
eTcs yObIBAIOIIICH.

4 1 1) 1
4 =(0,7 S O I : >1, 3HaunT, HaHHAas (PYHKIHS
) y=(07) [o,7j (0,343j 0,343 by

SIBJISIETCSL BO3PACTAOILEH.

1) 1)° 1\*
200. 1) [5) >1=[§j , U3 Tpa- 2) (Ej <1, u3 rpaduka BUIHO,

1) 1)
¢uKa BHOHO, YTO [Ej >1, mpu gto [Ej <1, mpu Xx>0.

x<0.
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71&)" y %:&)X Y
Y=
41 7 e
7 o 4 X
ol ¢ X
3) 5% >5, u3 rpaduKa BHIHO, U4TO 4) 5% <l: 51 us rpaduxa

5% >5, mpu X >1.
BHJHO, uTO 5% <5_1, mpu X <-1.

Y Y

y=5"

L ‘\\‘\"“-.
4N
x||a-

0 1

X
202. y=2"uy :(%j =27, ecnu T0UKa (X,; Y,) HPUHAMLICKHUT IpaduKy

dysximn Yy =2%, To Touka (— X, Yo) NPUHALNEKHUT TpaduKy (yHKIMM
X
y :(lj , @ TOUKH (Xo; Vo) U (= Xo; Yo) CHMMETPHUYHBI OTHOCUTEIIBHO OCH OpIHU-
2

HaT, 3HAYUT JaHHBIC l"pa(I)I/IKI/I CUMMETPUYHBI OTHOCUTEJIBHO OCH OpAWHAT.

203. Tak kax dyuxums 2* — Bospacraromas GyHKs, To Ha oTpeske [— 1; 2]
HavMEHbIIIee 3HaUYCHHE OHa MPUHUMAET Mpu X =—1; a HamOonbliee mpu X =2,

3HAYMT, HaMMeHblLee 3Hauenne y(-1) =271 =0,5, a Haubonbluee Y(2) = 22=4.
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204. Tlockonbky (yHKIMSA Y = Z‘X‘ CUMMETpPUYHA OTHOCHUTEIIBHO OCU OpIu-
Har, a Ha orpeske [0; 1] Z‘X‘ =2%, dpynkums 2° — Bospacraromas, 3HAYMT, JaH-
Hasi (yHKUMS IPUHUMAaeT HauMeHblnee 3Hadenue npu X =0, y(0) = 2°=1,u

Haubonbiee mpu X =1 i X =-1, y(-1) = =2,

205. 1) 2)
v Y
! X Y
3) 4)
Y
Y
Y
N ,
o 1 X
\1 )

206. T=1 t;=15, t, =3,5, my=250;

15

i}
1\ 1\t
2 2
t2 35
T 1
2 2
207. TycTh @ — MpHPOCT JEPEBbEB 3a MEpBbIil roj, b — 3a Bropoii rox, ¢ —
3a 3-if rox, d — 3a yeTBEpPTHIA rofl, € — 3a HATHIA rof, Torna a=4-10°-0,04,
b=(4-10%+a)-0,04; c=(4-10° +b)-0,04; d=(4-10° +c)-0,04; e=(4-10° +d)-0,04,

TOTAa qepes IIATh JIeT MOXKHO 6y;[eT 3aroTOBUTH
4.10%(a+b+c+d+e)~4,87-10° M>.

208.1) 4t =1, 41 =4% x-1=0; x=1;
2) 03%2 =1, 03%2-03% 3x-2=0; ng;

3) 22X =93, oy — 43 x =243

VT e
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209. 1) 27* :%; @) =31 33 =371 3x=-1 x= —%;
2) 400* =%; (202)* =207%; 2x=-1, x=-05;

X
3) (%) _25 57X =52 —x=2, x=-2;

2) [EJX _1 [ljx :[ET; x=4.
3 81 3 3
210.1) 3-9% =81; (3%)* =27; 3% =3%; 2x=3; x=15;
2) 2.4X=64; (22)*=32; 22X =25 2x=5 x=25;
3) 32.92_1 32" g0 ox_15-0: x=0,75:
4) 05°7.055 > =2; 052X 057 8-x=-1 x=0;

2

5) 06%-06° =25 0652 =062 x+3=2x-5 x=8;
06

2X

6) 631 _ 6.(1} - 6> =6 3x—1=1-2x; X _2
6 6 5

211. 1) 3%1+3%=108; 32 (% +1)=108; 3% % —~108; 37=81; 3%=3"; 2x=4; x=2;
2) 23*2_%2=30; 3 (4_%) -30; 2% -% =30; 2%=8; 2%*=2%; 3x=3; x=1;
3) 242 0% = 28; 2"(2+%+1)=28; 2 % =28 2¥=8 2¥=2% x=3;

4) 31_3% 131 _g3: 3X(%—1+3)=63; 3X%=63; ¥ _27. 3% =33 x=3,

X X 0
212,1) 5% =8%; > 1, (E] :(Ej; x=0;

[ Wl

3) 3X:52X; 3X -1 (i}xz[ijo XZO,
25¢ 7 \25 '

X X 0
4) 4% =32; 4X=(«/§y; L =1 (i] =[i]; x=0.
3 V3 V3
213.1) 9% 4.3 +3=0; 3* =t; t2—4t+3=0;
t=1ut=3 3*=3 x'=1um 3*=1 3*=3% x=0:
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2) 16X -17-4X+16=0; 4" =t; t>-17t+16=0;

t=1nt=16 4* =1 4% =4% x=0 wm 4% =16; 4 =4%; x=2;
3) 25 -6-5+5=0; 5% =t; t>?—6t+5=0;

t=1nt=5 5'=5 x=1mwm 5 =1 5% =5%; x=0;

4) 64 -8X-56=0; 85 =t t?-t-56=0;

t=8;8=8, x=1mwm t=-7; 8 =—7 — nocTopoHHHII KOPEHB.
214.1) 3¥ 2 21 312 J300 %2y 1220 x =3 mmx=—4;

2) 2X X0 _q. X Txil0 _ 90, 42 75110 =0; x=5 wm x=2

L X1 - X#2
3) 2x2 =4; 2x2 =22 Xz 1=2; ” ; X=3;
X-2 X-1=2x-4
) . ) , 1 ) —X-1=2x 1
4) 0,5x =4x1; 2x=2x1; _— =" Ix=0 DX =—=.
X x+1 3
X#-1

215.1) 0,3 X XL _1 03¢ X XL _30. y3_ 42,y 1-0;
xz(x—1)+(x—1)=0; (x2+l)(x—1)=0; x=1;

—x2-2x+3 —x2-2x+3 0
2) (le =1 (ZEJ :(211 i x2+2x-3=0; x=1 wmm x = -3;
3 3 3

1 1 3
3) 512"Y =51 /51 5129 2512 L(x—3)=>: x=6:
2 2
4) 100" =1015%; 102%"2 21015, 2x2 - 2-1-5x;

2x%+5x-3=0, x=0,5 wm X =-3.

2.
216.1) 10* =¥100; 10* =10%" x =

w | N

4,
2) 10X =%/10000; 10* =105 x =

o~

3) 225%° % _15; 15% _15; 4x? —48=1;4x’ = 49; x5 =435;
4) 10* =410000; 10* =10t x=-1;
5) (V10)X =10%"~%; 107 =10¥ ~X; gzxz “X % =0 u X, =15

6) 100°° L =101, 1022 _1015%; 232 _p-1_5x;

2x% +5x-3=0, x=05 mm X =-3.



1
X 1 3
217.1) 2*2@) Y4 o o xz-flx:g; x2-x-3=0; x=1 wm x:-j .
1) 2 £01x 0,06 2 2
2) 50le.[7] =5<": 505005 —5X"- 0,1x + 0,06 = x*;
5

1002 -10x—6=0; 50x%2 —5x—-3=0: x=0,3 mwm Xx=-0,2.

Vix -1 2X
3) (%j @] :(%] S l-x-1=2x; 1-x=4x% +4x+1;

X(4x+5)=0; x;=0 u X, = —1% — MOCTOPOHHHIA KOpeHb, 3HauuT, X =0 .

) 72072207, [xa2-2=Vx; x+12=x+Ax +4; 8=4+x; 2=x; X=4.
218.1) ¥ -7"L=§; 7X(1—$)=6; 7X-$=6; 7' =7; x=1;

35

1,1 1):315; 323’.&:315; 9¥ = 9% y=3;

1,11
39 81
3) 5% +3.5%% =140, 53X(1+%):14o; 5.

2) 31,322 _3%y-4 _315 3%

28

—140; 5% =5%3x = 3; x=1;
25

4) 21 43.2%1 _5.2X 4 6=0; 6:2’((5—%—2); 6=2%.15 4=2%; 2X=2% x=2.

X—2 2—-X X—2 1 X2 7X_2 _2 0
210.1) 7= PP 2] ek @ T (20 250 k=
1
5
x-3 _
2) 23 =g+, zxft(lj C 27 6360 x-3=0;x=3;
3 1 x-3 ?
5

X+ 2 0
3 3+ gz, @7 [%]H [%] X+2=0; x=-2;
5

5X+2 5

X-3 =83 x-3 0
44z ~g2x-3). ox-3_ gx-3. » Z1 (Ej :(E) -x-3=0; x=3.
gx—3 9 9

220. 1) (0,5)"4*% = (0,5)>°*% X% —4x +3=2x2 +x+3; X2~5x =0;
X(X+5)=0; x=0 wmm x=-5;

2) (0,03 = (0,127 3+2x=2-x& X2+ 2x+1=0; (x+1)2 =0; x =1;

3) 3*/E =3% JX -6 =x; X—6=X2; X2=x+6=0 He umeeT JICCTBUTENBLHBIX KOPHEH;
X V2-x
4) (%) :(%) C X=+42-X; x2=2-x; x?+x-2=0; x=-2 — no-

CTOPOHHHUH KOPEHbB, 3HAUUT, X =1.
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221. 1) 2%%=25, |x —2 =[x + 4| .

Ecmu X <—4,10 2—X =-X—4; 2 =—4 — Her NeHCTBUTELHBIX PEILICHHUIA.
Ecmn -4<x<2,10 2—X=X+4; Xx=-1.

Ecmu X > 2, 10 X — 2 = X + 4 — HeT ISWCTBUTEIBHBIX PEIICHHH, 3HAYHT, X = —1.
2)1,5°%=1,5"% [5—x| =[x -1 x=3.

3) 3\"“4 =32—\X\; [x+1=2-|x|; X1=-15u X, =0,5.

4) P2 x| =[2-x|-1 x=0,5.

222.1) X243 =71 5.7% 3X(27+1) =7 (7+5); 3. 7=7"-3,

7 7

2) 3 +3.5573 _5XH4 343, P3(3_1) ~ 535 -3),

3x+3_2:5x+3‘2; [EJX% :[ijo; 3
5 5

3) X P oA 23X g 2328 —11) = T3X(7 - );

23—X.7:73—X.2; 22—X:72—X; (g)z_x:[gjo; X:2’
7 7

4) 2x+1+2x—1_3x—1:3x—2_2x—3+2.3x—3; 2X(2+%+%)=
x—4 0
:3X(1+£+1); ZXA§=3X.E; 2X—4 _ gx—4. (Ej =(E] ; X=4.
9 27 3 27 3 3
223.1) 8-4%-6.2+1=0; 2 =t; 8t*-6t+1=0;
_2’

N
x
[
|
X
2
I
|
P
N
x
[
x
N
[

X
t = -3 — mocTopoHHHUH KOpeHb; t=2; [%j =2, x=-1;

3) 1321 _13* 12— 0: 13X =t; 13-t?-t-12=0;

t= —% — nocTopoHHHit Kopens, t=1; 13% = 13% x=0;

4) 32*1_10.3%+3=0; 3* =t; 3t2-10t+3=0;

t=3 mmt:%; 3¥ =3 x,=1; 3% :%; 3x =371 Xy =—1;

5) 2% 4+8.2X-6.22 =0; T.x. 2X 0,10 22X -6-2 +8=0; 2X =t;
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-6t+8=0; ty=4ut,=2 2% =4, x,=2; 2X=2; x,=1;
6) 551 +34.52X _7.5¥ = 0;.k. 5 #0, 10 5-5%X +34.55 7 =0;
5X =t 5t2+34t-7=0:

= —7 — IOCTOPOHHUH KOPEHb, t = 1 5X = l; x=-1.
5' 5

224.q-32 o5 5- - 09

; = =13;
6,5 -q 1-0,5

XLy Xt X213 o [3 N %] 13 2. E—13; X =16, 2¥=2% x=4.

3 0
225.1) 32x+6 _ 2x+3; 32x+3) _ 2x+3; QX3 = 2x+3; (2]’“ :(gj 320 X3

5 X=2 5 0
2) 2X—2:42X—4; 5)(—2 — 42()(—2), 5)(—2 :lGX—Z; ~ == X—Z:O; X=2;
16 16

3) 2%.3% = 36X (2-3* = 62)( 2x? X;X(ZX—].):O;X:OI/IHI/IX:%;

4) 9‘m=2—17; 32T 33 5 xT1--3 Jx—1-15; x-1=2,25: x=3,25:
9 ) 2\ 2\
226.1) 4-9%-13.6* +9-4* =0, 4.(7) —13(7j +9=0; (,J =t
4 3 3
X X 2
4t2—13t+9:0; =1 [Ej =1 x1=0; tzzg; (Ej :(3j D Xp=2;
2 4’2 2

X X
2) 16-9% —25.12% +9.16%; 16(%} 45(%) +9=0;

X X X 2
[Ej _ 16C-25t+9=0; t;=1; [Ej 1 x=0; - 2 (3j :(3] =2
4 4 16 4

227. 1) T.x. pynxus y,=4" — Bospacrtaromas u GpyHkuus y;=25 — Toxke

BO3pACTaOIIasl, 3HAUMT, yi+y,=4"+25% — Bospacratomas QyHKIUs, U KOKIOE
CBOE 3HAYCHHE MPUHUMAET TOJIBKO OIMH pa3, 3HAYUT X=1 — eANHCTBEHHBIN KO-
peHb ypaBHeHus 47+25%=29.

2) T.x. Qpynkmus y;=7° — Bo3pacraromias, u QpyHKuus Y,=18" — Bo3pac-

Taroas, To yi+y,=7"+18" — Bospacraromias QyHKIHsA, U KaKI0€ CBOE 3HAaYe-
HUE MPUHUMACT TOJBKO OJIMH pa3, 3HAYUT X=1 — eJMHCTBCHHBINH KOPECHb ypaB-

Hernust 7% +18% =25,

X X 2
228.1) 3X >9; 3% 532, x>2; 2) (%j >%; (%j {l} x<2:

X
3) G) <2 272 <2 _ax < x>—%;
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4) 4X<%; 22X <27l ox <1 x<7%:

5) 23Xz%; 2% 2271 3x>-1 xz—%:

x-1 x-1 2
6) (1] <L [1) S(EJ S x-1>2 x>3.
3 9 3 3

1
229.1) 5* 1 <45: 58 1<52; x 1<=: x<15;

N |-

2) 32>9; 32>3% §>2; X>4:

3) 3X%4x1: 3430 x2 _4>0; x<-2 u x22;
4) 57 18<1; 571850 y% 9<(; —3<x<3.
X

X
230. 1) (%) =X+1, u3 rpaduxa 2) G) =X—%, U3 PUCYHKa BHIHO,

BUIHO, 4TO rpaduku  QyHKUIUH

X
1\* yro rpapuku QyHKUMHA y :(Ej u
y= [5] u Yy=X+1 mnepecekarorcs 2

mpu X=0. y=X ) nepecekaroTcs mpu X =1.
ot y
a-t)”

y=xH 3=X'i

1 1
2
/ ol 1 S 1 =

3) 2= —x—%, u3 pucyHka Buaso, 4) 3 =11-X, u3 pucynka BujHO,

o 0 . _ o uTo Tpabukm ¢yEkmai Yy =3 m
10 TPaQUItL - QYHKUMA Y = y =11—X mepecekaroTcst mpu X = 2 .

7
y =-X o TIePECeKAIOTCS TIPH X = —2.

Y e

7
y=x-7
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231.1) 27X+ <4 XX (2 L\ 243v000 %2 351250 x<l ux>2;
2x2+3x 2x2+3x -1
2) 7 23; I > I : 2x2—3x+l£0; lsxSl;
9 7' (o 9 2

x2-3x x2-3x -2
3) (E] 12 [E] <[Ej - x2-3x+2<0; 1<x<2;
11 169 \11 11

6x2+x 6x2+x
4) 23 §71- 8 g%; 6x2 +x <0; —ggxgl.
3 9 3 9 3 2

232.1) 32131 <28 3*(9+%)<28; 3x.?<28; 3 <3 x<1;

2) 21+ 2¥3 57, 2X(%+8)>17; 2 %>17: 2% >2 x>1;
3) 22714 22%72 122X 3 > A48, QZX[%+%+%J > 448, 2% % > 448;

22X >512; 2% >2% 2% >9 x>45;
4) 53 533 < 624; 53 (5 L) <gpa; 53924 cgps 5% <125,
125 125

53 <53 3x<3 x<1.

233.1) 9¥-3-6>0, 3¥=t; t?-t-6>0; t<—2 — Her xeifcTBH-
TENBHBIX pemenni, t>3; X >1, 3Ha4uT, HeNble PEIIeHNs TaHHOTO HEPABEHCTBA
Ha otpeske [ 3; 3] - X; =2, X, =3.

2) 4X-2%<12; 2X=t; t?-t-12<0; -3<t<4; 2X <4 2X<2
X < 2, 3HAYWT, UeJIble PEIIeHUs TaHHOTO HepaBeHCTBa Ha orpeske [— 3; 3] -
X1 =-3, Xp=-2; Xg=-1 X4=0; X5=1.

3) 52X+l 4.5% 1 >12; 5% =t; 5t2 4 4t—1> 0; t<-1— Her nelicTBU-

1.

TEJIBHBIX PEIeHuH, t > l; 5X 2. 5% > 571; X > —1, 3HaUWT, LeNbIe PELICHU]
5

JaHHOTO HepaBeHCTBa Ha oTpeske [-3; 3] =X, = 0; X, =1, X3=2; X4 =3.

4) 39411:3'<4; 3'=t; 3t2 +11t—4<0; —4<t <% ) 3X <%- 3% >371ixe1,

3HAYMT, [1eJIbIC PENICHHS JAHHOTO HepaBeHCTBa Ha oTpeske [— 3; 3] — X =—2; X,=—3.
234.1) y= m , 06macTh onpexenenus — 25 —5% >0
5X(5X-1)>0; 5% >1 5% >5% x>0.
2) y:m , 06macTb onpenenenns — 4% —1>0; 4% >1; 4% > 4% x>0.

X X
235. 3naueHust GyHKIUU y:[lj OoutbIle 3HAYCHUH HYHKIUH y:[&j +12,
4 2
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X X X X X
npu (EJ >(£) +12; (lj >[1] -12>0; t=(£) ; t2-t-12>0; t<-3 —
4 2 4 2 2

X
HE WMeeT JACHCTBUTENBHBIX peIIeHWH, 3HauuT, (>4, :(lj >4
2
X -2
t=(1) (L DX<-2.
2 2
236. 1) U3 pucynka BUIHO, 4TO rpadukd (yHK- 5=&§( b4
X
ui y:[gj u Yy=X+1 mnepecekarorci B TOUKE
G=x+t

X
(0; 1), u rpadux dyHKUHK y:(%) JISKHUT BBIIIE

rpaduka pynkimn Y =X+1 npu X <0. Oreer: x<0.

2) U3 pucyHka BUOHO, 4TO rpaduku QyHKIHH y
X 1 1 %"{‘z‘)*
y= (Ej uy=X 5 nepecexatorcs B Touke (0; E),

1
u rpaduk pyHKIHH Y = X—E JIOKHT BbIIIe Tpaduka

1)
GbyHKIMN Y = [E] mpu X >1.

3) U3 pucyHka BHIHO, YTO rpadukd (QyHKIHMi

y=2"nuy= 9—%x nepecekarorcs B Touke (3; 8), u

rpaduk pynkuun Yy =9 —%X JISKUT BbIE (QyHKIUH

y=2% mpu x <3.Otser: x < 3.

4) U3 pucyHKa BuaHO, 4To Tpadukw GyHKIHIA Y

X 2 1
y=3"u y= -3 X -3 MEPECEKatOTCs B TOUKE

(-1; %), u rpadguk Qyskmum Y =3* nexur BBIIIE

rpaduka GpyHKIMN Y = —%X —% mpu X >-1. &
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237. 1) I'padpuxu pysxuuii Xx=2" u 2) Tpaduxu dynkuuii y=3> u
2
y=3-2X—-X" mepecekaioTcs NpH y - Jx TIEPECeKAITCS TIPH X, z% _
. 2
Xl ~ —3, Xy & 5 .

v=22

X

X X
3) I'pacduxu pynxumii y = [%j u 4) I'paduxu dynxumii y =(%) u

y= ,i nepecekaroTes mpu X =—1. y:x“ TNEPECEKAIOTCS MPU x ~ 1%,
X
+6f1Y =5
$=xq
1¥__ >
ol 1 H:"} X /0/' X
X>—6 x>0 “>0
238.1) 116 511 X465 Ixs0 1 ; { 20
) x2-x-6<0 [-2<x<3

X+6>X

0<x<3,H0TIpH —6 <X <0 JaHHOEC HEPABECHCTBO BBIMTOJIHIETCS, 3HAYUT, —6 < X < 3.

x>0
30—x 0<x<30
2) 0,337 >0,3% V30— x <X; J30-x>0 - { <X : {0<XS3O; 5<x<30.

X2 +x-30>0 [(X>5
30-x <x2

239 1) X X+1 & 2 x 5 X .
1) (0,4)" - (2,57 >15 o) =285) 150

X
t= (%j  t2-15t-25>0; t<—1 — He MMeeT JGHCTBUTEIBHBIX pELIe-

X
HHH, 3Ha4uT, t>2,5; (%) > g; x<-1.

-1
2) 25.0,04% > 0,2X@X); (%) 10,2 5.0 25" ; 0,0471.0,2% 5 0,29
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0,2%°250,2% %" ax—2<3x-x2 x2+x-2<0, —2<x<1.

o s
3) r 3X<42 <4 X4 ; a) °% Aa) Taox>1
_ 1_(%) 1¢(§) x#0 x#0
4

X
ecaun 1— [Z] <0, To JaHHOE HEePaBEeHCTBO BhIMONHsETCH, T.e. X < 0.

o3 ) <o (3 = B )

1 2x 1 3x%-3-5 4
2 <= 2% 2x>3x%-8; 3x%2-2x-8<0; ——<x<2.
2 2 3
240. 1) 2x-y=1 [y=2x-1  [y=2x-1 (x=1
gX+y 25’ 5x+2x—1 _ 52’ 3X—1= 2' y= 1
2 x—y=2. y=x-2  [y=x-2 Cfy=x-2
Y % 32 _32" |32 x-2=-2" [x(x+1) =0
Y=X=2 o y:x—Z; Y="2 e [Y=73,
x=0 x=-1 x=0 Xx=-1

3) x+y:1. y=1-x Cfy=1-x [y=-1
XY =g |oxIx o8 |2x-1=3 |x=2

1
A {x+2y=3_ {X—S—Zy .{X—S—Zy . Y=—§

3%V —g1' |33V =34 |33 2yy g4 X:3g'

3
241.1) {4X.2V=32; {22X+y:25; {2x+y—5 ;{y=5—2x ;
38x+1 _ 33y 8x+1=3y 8X+3y+1=0 [8x-15+16x+1=0

y=5-2x_[x=1

14x=14 " |y=3

, 3%y —g1  [3X W3 (3x-2y=4 [y=3-6x .
36x_3y:27' 36x+y:33' 6x+y:3' 3X—6+12x-4=0

{y—3—6x. x=2
15=10 " |, _ 7

X y _ oY = X — = =
2ap.7) |2 +2V =6, |2:2Y =8 |2" =4 ;{x 2;{x 2
2X-2¥ =2 [2¥4+2Y=6 [4+2Y=6 (2x=2 [y=1
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2) F+3¥=8 [2.3%=6  |3*=3 _{x:l_ {x:l
$8Y -2 |3esY o8 |3+sY g |5X=5 |y=1

X_gY _ X_gY _ BX _
243.1) 15" -5 =100  [5%-5 _100; 2.5% =250 ;
5%1_5Y¥1-30 |5%4+5Y =150 |5%+5Y =150

5 =125  [5%=5% {x:S
1254+5Y =150 |5Y =25 |y=2

2% _-9.3Y =7 X _y. u-9v=7 r,_7.9vy 8
2) 8 ; , 8 . ) Ty V=—— — HC
2><.3V:5 Yoy uv:§ 81v4 +63-v—8=0 9
HUMeeT AeHCTBUTEbHBIX PEILICHUH, 3HAUHUT,
u=7+9v (,_g 92X _ 93 {x=3
1 ) ; ) .
v== =32 |ly=22" |y=-2
9
Y _16* = Y _16% = =2-
3) 167 16" =24 [16¥ ~16* =24, |y =2-X 16 —t;
16**Y = 256 X+y=2 1627 ~16* —24=0
y=2-X
t2 4 24t — 256 = 0; t =—-32 — mocropoHHHl KOpeHb, 3HAYHT, 1 =8 ;
16* =t
3
{y—Z—x_ {y—Z—x_ {yzz_X. x=7
X _ ’ 4AX _ 53’ — ! .
16 =8 " [2%=2%" [4x=3 | _41
4
u+2v=>5

4) 3X+2X+y+1:5_ =u . [u+2v=5 [u+2v=5
gxHl _ox+y _q’ 2x+y:V, 3u-v=1" |6u-2v=2'

u=1l [3*¥=1 [x=0 X=O' x=0
=4 |y=2' |2*v=2 |=2 ly=1
X+l gy _
5) 5" 37=75
3% 5Y1-3

(3 5TV =225 [15%%Y =152 [x+y=2 [x=2-y
X .3Y-15 5X.3¥_15 = |5%3Y=15 |5%7Y 3Y=15
X=2-y X=2-y y=1
2 _15; (§)y=§; x=1
5 5
6)

; ICPCMHOXKAA YPAaBHCHUS CUCTCMBI, II0JTy4aem:

3 2y 4 |3*2Y=4 |3 2Y=4 [x+ty=2 [x=2-y
3X 2)’ g (3.2)x+y:36' 6X+y:62’ 3>(_2y:4Y 327y‘2y:4,
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x=2—y. x=2—y' y=2
9.(3)2’ (E)yzi x=0
3 3 9

244 1) 52x+l>625 . 52x+1>54 . 2X+1>4 C x=15 —
11%710% _19 |6x?-10x =9x 15 |6x? -19x+15=0 ’

. 2
MTOCTOPOHHUI KOPEHB, T.K. OH HE yJIOBJIETBOPSET NEPBEHCTBY, 3HAYNT, X =1-— .
3

37 <37 x* <4 —2<x<2

2 {0,31‘)*2—47 — 03107 {mx2 47X =-10x-T7 {10x2 ~37X+7=0, yog5 _
MOCTOPOHHUI KOPEHB, T.K. OH HE YJIOBJICTBOPSIET HEPAaBEHCTBY, 3Ha4uT, X = 0,2 .
)Y =52 (5 g2 Xy =21 X =10—y
245.1) J5¥.5Y =510, Jgx+y _gl0. Uy y=10; J10y-y%-21=0;

Sy X>y X>y X>y

x=10-y

2 x=3 xX=7
y2 —10y-21=0; — HE YZIOBJIETBOPSET HEPABEHCTBY, 3HAYUT, y=3 .
X>y

(02%)=0008 (029 =023 (xy=3 35x-x% =3
2) 1(0,4)Y = (0,4)35%; ly=35-x ; {y=385-x; ly=35-x ;

2%.05Y <1 2% <2Y X<y X<y

y=15

x=15
y=35-x y=2 .

X<y

x?-35x+3=0
; { — HE YIIOBJICTBOPHGT HepaBeHCTBy, 3HA4YUT, {

246.1) 43 <42 i 451 3o y2;2) 2V% <27 r 251 Bt

14 2 T 314
3) (%] <(%) , T.K. %<l; 14<2; 4) [éj <(%) , T.K. %<l} n<314.

247.1) 27¥5 <1220 1 251 —+B<0"

B 0
2) @] <1=[Ej , T.K. %<1; V3>0;

2

)" AN

3) (Z) <1:[Z] , T.K. %<1; \/g—2>0;
V8-3 0

4) (Ej >1:[EJ ,T.K.%<l; \/§—3<0-

3 3
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248. 1) y=0,78%; 0,78<1; 3nauur, y=0,78" — yOsIBaromas;
2) y=1,69%; 1,69<1; 3naunr, y=1,69 — Bo3pacraromas;

1\ 1\
3) y= (E) =2%; 2>1 3naumr, y= [E] — BO3pacraroias;
11
4) y=4%= (Zj : " <1 3Ha4WT, y = 4 — yOBIBaroIIast.
249. 1) y=5" — pospacraromas dyHKmms, 3HA9HT, IpH X € [-12] ee 3Ha-
ueHust HaxosaTcs B mpomexyTke [Y(—1); y(2)], T.e. B npomexyTke E;zs} .

X
2) y=57X :[%] — Bo3pactaronias GpyHkuus, 3Haunt, mpu X € [-12] ee

3Ha4YeHus HaxomsTes B mpomexyTke [Y(2); y(=1)], T.e. B mpomexyTKe [?15 ;5} .

x+1 5x-7 -x-1
250. 1) 1,57 =(3) : (§j :[Ej . BXx—7=-x-1 x=1;

3 2 2
5-x 2x-3 X-5
2) 0,752X*3=[11j ; [éj :(éj ; 2x=3=x-5 x=-2;
3 4 4
3) 5X2*5X*6=1; 5X2*5X*6=5°; X2 —5x—6=0; X;=-1; Xp =6
1 X -2x-2 1
4) [ﬂ :7; x2—2x—2:]; x2—2x—3:0; X1 =-1; X, =3.

251.1) 2* —2¥ 3 =18, 2X(1+%):18; 2"%:18; 2% =16, x=4;

2) 3 4+4.3* =13 3¥(1+12)=13; 3% .13=13; 3* =1 x=0;

3) 2.3 _g.3x1_3¥=9; 3X(6-2-1)=9; 3¥-3=9; 3¥ =3, x=1;

4) 5*1 1 3.5 6.5 +10=0; 5X(5+§—6) =-10; 5¥ % =10;

5*=25; 5*=5% X =2.

252. 1) 5%-5-600=0; 5*=t; t>~t-600=0; t=—24 — NOCTOPOHHMII KOPEH;
t=25; 5=5%; x=2.

2) 9%-3*-6=0; 3*=t; t*~t-6=0; t=—2 — mocTopoHHuit kopers; t=3; 3=3; x=1.

3) 3*-9*1-810=0; t=3%; t+%t2 ~810 =0; t2+9t-7290=0; t=—90 — mocro-
poHHHI KopeHs; t=81; 3=3% x=4.

4) 4+2°*1-80=0; t=2%; t°+2t-80=0; t=—10 — mOCTOPOHHHMII KOpeHS, t=8;
2%=2% x=3.

253. 1) 3¥°29; 32>3% x-2>2; x>4;
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2) 22x<2—15; 22X .52 ox <« -2 x<-1;

3) O,7X2*2X<0,73; x212x>3 x24+2x-3>0 x<-3ux>1;

x? x? 4
4) [1 >i; lj > lj : x2<4; —2<Xx<2.
3 81 \3 3

—X _ _ =X
254. 1) 277 =3x+10, u3 pu 2) (}) =2X+5, 13 pUCYHKa BHJIHO, UTO
CYHKa BHIHO, 9TO rpaduku (yHK- 3

o _ =X _ _ X
it y=2"" u y=3x+10 mepe P ST ne— y:(lj u y=2x+5

CeKaloTCs pH X = —2.. 3

1
NIEPECEKAIOTCA IIPU X =~ —2§ .

Yy Yy Yy = AXrE

46"

1

=== -~ ,
7T % x

255. y=2%; y=(1)=2; y=(2)=4; y=(3)=8;... NeHCTBUTENBHO, TIPH KaXJOM Ha-

TypaJBHOM X, GOJBIIEM TIPEIBITYIIETO, 3HAUCHHE (YHKIMH Y=2" yBeIMIMBAETCS
B 2 pasa, 3HAYUT, JaHHas (YHKUUS NPU HATypaJbHBIX 3HAYECHHSX X SIBISETCS
reoMeTpUYECKON mporpeccuet.

256. HMckomas cymMma BBIYMCISIETCS N0 (OpMyJe CIOXHBIX IPOLCHTOB

t
S= a(1+ l) , e t — 4ucno JeT, B TeYeHHe KOTOPBIX MPEANPHUATUE Hapallu-
100

n-1
BaJIO CBOIO MPHOBLTG, T.€. t=N-1,a §= a(1+ ij .

257.

— 7 x 3)°] x

1)- 1 x2) ¢

258 l) 06" .(2,5))(212 :(EJS_ (EJX .[3j242x2 :(Ejgl
' 9 125) ' \5 5 5)°
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X+24=2x2 9
[gj _ [g) CX+24-2x2 =9; 2x2 —x—-15=0; x=2,5; x,=3.

4+X-5 - 2 2
2) 27 2o x+1, 1—5=\/x+1; X —5+1=x+1; x —§x=0;
4 16 2 16 2

X(f ,3] =0; X =0 — mocTopoHHHUi1 KOpeHb, 3HaUUT, X = 24.
8

2 3x
250.1) 2.3 L4 27" s —gx 0.3 2 a3 17 Lgox, 2 g,
3 9 9 '3
33X(E+EJZ[E+EJ32X; 3 =3 3x=2x; x=0.
3°9) (9 3

2) 22 gl _gp il 2&(4_2_%]:12; 2&%:12; 2 _g

2 93 y_g.
3) 22.9¢1_ % 3 %.3“2 —4; % 9*+3%(3-9)-4=0; 3*=t; 22t*-54t-36=0;
t= _1_61 — TOCTOPOHHHI KOPEeHb, 3HAuuT, t =3; 3% =3 x=1.

4) 5.4 _16¢4+0,25. 2742 4 7=0; ;4x ~16 +4* +7=0; 4=t ¢ —(%+1)t -7=0;
4t2 —9t-28=0; t=-175 — IMOCTOPOHHUI KOPEHB, 3HAYHUT, t=4 4% = 4; x=1.
X
260. 1) 2*4+2X2=5""143.5% 2X(16+4)=5%(5+3); 2x = 2. (2] _ 2, x=1;
20" |5 5
X

X 0
2) 52X 17-717=0; 5%(1-17)=TX(1-17); (%) L [éj :(éj . X=0;

x2
gy pet_ac 4 (2) _(2V. 2 la w4 f3.
)2 -3 5' g = g X —3, X1,2—’—L 3,

4) 3-4X+%~9X+2 =6~4X+1—%9"+1; 4*(3—24):9&—%—27);

X X —2X
L:g; i :E; i zg’ —2X=l; X:—E.
oX 42 2 2 2

9 2
x3 x3
261.1) 8,471 <1, 8,41 <84%; X3 _,,

X +1
2) x<32¢" .5 <107310%*)2; 10°° <10%%%; x2<3-2x; x2+2x—3<0; —3<x<1;
X X+1
3) #<8X; 4X _2.2X +8< 23)( .2.2_)(;
o
22%2.2%+8-2.2%<0; 2242.2°-8>0; t=2%; t?+2t-8>0; t<—~4 — wHeT neiicTBH-
TeNBHBIX KOpHeit, t>2; 2>2; x>1;
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X X X
1 1 {3.3 ~1<3*45 {23 <6 {3X<3 . {xso - fexel

—=< ; ; ; ;
45 31 | 150 31530 |x41>0 |x>-1

X-y=7

XY =128 > v=2
262. 1) 3 ;
) " |x-2y+1=3

R e’

2 8 2 2
{x=7+y . {x=7+y_ {x=12
7+y-2y=2"ly=5 ' |y=5
2) {2’(-5)’—10_ u = 2% ;{v—3+u _

5Y _2%=3 v-u=3 [3u+u?-10=0

. fu=2 J2¢=2 [x=1
U =-5 — OCTOPOHHUI KOPEHB; : : .
v=5 1

263. 1) y / 2) W’

o 1 K z

X
x+0,5 ><+0,5+0,; -1 2X
264. 1) 0.2 =5.0,04%; [3 = %) @j D x+1=2x-1; x=2;
>

5

X X X X
2) 4.3-9.2X=5.32.2z; 46) —5(5) -9=0; (gjzzt; 4t2-5t-9=0;

N | w
Sl
n|©
VO
N | w
N—
N x
Il
VO
N | w
N—
N

. 9
=—1 — mocTOpOHHNI KOpeHs; t = Z; =

X X
3) 2.4%-3.10%5.25"=0; z(ij _3(Ej 5-0; 2[3
25 5 5

2Y o e N .. 5 (2
t= 5| 2t°-3t-5=0 t=—1 — noCTOpOHHHII KOPEHb; t:? 5

X X
4) 4.9% 112X -3.16" =0; 4.[2] +{§J Y
16 4

X X
(%j Lt 4P+1-3=0; t=—1 — NOCTOPOHHUI KOPEHb, t = %; (Ej 3. x=1

265, 1) 3%2<9; 3232 |x-2|<2; 0<x<4.

2) 4%*1>16; 4542 x+1]>2; x<-3 u x>1.

3) 2\x—2|>4|x+l|; 2\X-2|>22 X+1|; |X'2|>2|X+1|

Ecmu X 22,710 X—2>2X + 2, X <-4, cienoBarensHO, HET peLIeHHi.
Ecmm—-1<Xx<2,102-X>2Xx+2,3x<0, Xx<0, cnenosarensuo, — 1 <x< 0.
Ecmu X<-1, To 2-Xx>-2x-2, Xx>-4, cnenosarensuo, —4<x < —1. Orser: (—4; 0).

4) 5F4<5M: 5HIeB2H: |y al<lx]; x<-11 u x > 4.
3
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Inasa IV. Jlorapugmudeckass pyHKuus
266. log® =1, logsy =2log39=2; log;81=4-log;3=4; |og3[%) =1

1 1 3r_1. 1 1

2l —|=-5; logz¥3==; logs——=-15; logs 943 =2=.

Iogs(gj 2; Iog3[243j 5; 93«/_ 3 og33\/§ ,5; logs J_ 2
267.1) log, 16 =log, 24 =4-log, 2=4; 3)log,2=1;
2) log, 64 =log, 28 =6-log, 2=6; 4) log,1=0.

268. 1) log, %: log, 27 =—1-log, 2= ~1; 2) log, % —log, 2% =—3-log, 2 = -3

1

3) log, 2 =logy 2 = 1

dogy2=L: ) logy—= —logy3 ¢ =~ -logy3=—+
09 ey 3% 3 2 0% s

N |-

269. 1) logs 27 =log3 3% =3-log33=3; 3) logz3=1;
2) logy 81=1logs 3* =4-logz3=4; 4) log31=0.
1
270.1) Iog3%:Iogg 372 =-2.logg3=-2; 3) Iog3§/71:I09335:—%-I0933:%;

1
2) Iog3%=Iog3 31 =1.logz3=-1; 4) Iogg%:log337=—%~log33=—%.

5
1 1 1
271.1) logi — =log: | = | =5-log, = =5
) 93 g%[zj 93

172 1
2) logi4=log:|=| =-2-logi==-2;
) log, g%(z) %3
3) loggs 0,125 =logos(0,5)* =3-1oggs 0,5=3;
4) loggs % =10gg5(0,5) =1-loggs 0,5=1;

5) |090,5 1= |Og()’5 (0,5)0 =0- |Ogoy5 05=0-1=1,

R & a3
272. 1) logs 625 =logs 5% =4-logs 5=4; 2) logg 216 =logg 6° =3-logg 6=3;

1
6) Iogl%zlogl(l] 3 :_1.|0911:_1 .
2 2\ 2 Y
3) I094i=log4 4_2=—2~|Og4 4=-2, 4) |095i=|0955_3=—3~|og55=—3.
16 125
1\? 1
273.1) I0g1125:Iog1[7j =-3-log; ==-3;
5 5.5 55
-3
2) Iogﬂ?:log{éj :—3.|0911:_3;
3 3\3 33
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84

1 1y 1
3) logs—=1log;| = | =3-log; —=3;
) log: e g%£4j 917

6

1)° 1
4) log:36=1log,| — | =-2-log,—~=-2;
6 5\ 6 6

274.1) 3918 _ 18 2) 5'99:16 _ 16 ;
1 Iog£6
3) 10I09102 =2: 4) (Z} 4 =6.
6logy 2 logy 2°\®
275.1) 3152 = (3'0932)6 =2°=32; 2 [lj E :[(1) E ] =28 =64;
2 2

1Iog79

3) 0,3%1°9036 _ (0,3%%3%)2 _ 62 _36; 4) 72 _(7'°979)% _g:-3.
276. 1) 8!0925 — 23100:5 _ (2l00:5y3 _ g3 _ 195

2) 9Iog312 _ 32Iog312 _ (3I09312)2 :122 —144

3) 161947 = 4210947 _ (4109:7Y2 _ 72 _ 49

4) 0,125"%s1 — 0, 58109051 _ (@ 5'%051)3 _93 _q

277.1) loggx =3-1; logg x =3logg 6; logg X =logg 6%, x=6%=216;
2) logs x=4-1, logs x=4logs 5; logs X =logsg 54 x=5%=625;
3) log,(5-x) =3-1; log,(5-x) =3log, 2; log,(5-x) =log, 2°%;
5-x=2% 5-x=8 x=-3;

4) logz(x+2)=3-1; logs(x+2)=3logs3; logs(x+2)=1Ilogs 33
x+2=33; X+2=27, x=25;

5) l0g:(0,5+x)=-1-1; log:(0,5+x) =—1-Iog£%;
6 6 6

-1
Iogl(0,5+x):logg(%j ; 05+x=6; x=55.
6 6
278. 1) log:(4—x) cymecrByer npu 4—X >0; X'<4;
2

2) logg (7 =X) cymectsyer pu 7—-X>0; X<7;

3) logg CyILIECTBYET IIPU

>0; 1>2x; x<l;
1-2x 1-2x 2

4) logg CYIIECTBYET IpH > >0; 2x-1>0; x< % ;

2x -1 x-1



5) log: (—X2) CYIIECTBYET MPH —x% >0 — He UMeeT HeifCTBHTENBHBIX pe-
4

wenuit, 3HaunT 10g: (_Xz) — HE CYyIIECTBYET;
4
6) logg 7 (—2X3) CYIIECTBYET IPH — 2x3>0; x<0.

1
279.1) log, 42 = log, 2 :%40922:% :

2) logs —— = logs 315 = —15.logs 3= ~15

33

1 12 5
3) IOQO'SE: Iogov5 (Ej :E' IOgO,S 0,5: 2,5 )
¥ 2 2

1
4) |Og7 E = |Og7 772+§ = —1§ . |Og7 7 = —15 .

280. 1) 92Iog35 _ 34Iog35 _ (3I0935)4 _ 54 =625

1
—Iogs4
2) [éjz _g-Llog4 _ (Slog34)—l 41 :% ;

-5log, 3
3 (1] _ 2(-2(-5)10gz3 _ (109,310 _ 310 _ g0 -

4
410935 ) \(-3)(-4)log15 (' log, 5 12
H2r 3 == i o=|2 5 | =52
3 3
3
5) 10310005 - 201000500,
10/9910° 5

2
1+2log; 3 log, 3
6) 1 21y :1.32:12.
7 7 7 7 7

281. 1) log,(log;81) = log, (logs 34) =log, (4(log33)) =log, 22 =2. log, 2=2;

2) logs (log, 8) = logs (log, 2°) = logs (3-log, 2) = logg 3=1 ;
3) 2logy7 (10g;o 1000) = 210g 57 (Iog39 10%) = 2l0g 57 (310gy 10) =

T2 2
=2log,;3=2log,; 273 =§Iogz7 27 :5;

1 1 1
4) 5 logs (log, 8) = > logy log, 2°) = > logs (3log, 2) =

1 1 1
=>-logg3==logg92 =
3 Jg 3 Jg

11 1
=-=logg9==};
329975

85



-1
5) 3log, (log, 16) + log; 2 = 3log, (log, 4%) + Iogl(%J -
2 2

=3logz(2log44)—I091%=3I0922—1:3—1= 2.
2

282.1) log, 27 =3; log, 27 =3log, x; log27=log,x*; x*=27; x*=3%, x=3;

2) Iogxéz—l; IogX%=—1~IogX X; Iogx%zlogX x L %:%; X=7;

3) IogX£=—4; Iog)(«/gz—4logX X; Iogxﬁzlogx x‘4; ﬁ:—;

1
X“':i; XZ[EJB.
J5 5
283.1) |Oge(49—X2) — cymectByer pu 49-X2 >0, -7 <X<7;

2) Iog7(X2+X—6) — CyIIECTBYET IpU X24X—-6>0; X<-3u X>2;

3) Iogl(x2 +2X +7) — cymectByer npr x>+ 2x + 7 > 0, T.e. TIp¥ O6OM X .
5

284.1) Iogg(l—x3) — CYIIECTBYET IpH 1-x3>0; x3<1l x<1;
2) Iogz(x3+8) — CYILECTBYET IpH x3+8>0; x3>-8 x>-2;
3) Iogl(X3+X2—6X) — CYIIECTBYET MpHU X2+ %2 —6x >0;
4
x(x2+x—6)>0; -3<x<0ux>2;
4) Iog;(x3+x2—2x) — CYIIECTBYET TIpH x3+x2-2x > 0;
3
x(x2+x—2)>0; —2<x<0mx>1.
285.1) 2* =5; x=log, 5;

2) 12" =4; x=log;, 4;

2X+3 _ . _ . _1 —-3):
3) 4 =5; 2x+3=1009,5; x—2(log45 3);
4) 75 =2, 1-2x =log; 2; x=%(1—|og7 2).

286.1) 72X +7%-12=0; 7%=t; t>+t-12=0; t=-4 — nocTOpOHHHii

xopens, t=3; 7°=3; x=log; 3;

2) 9 —3-12=0;3%-3-12=0;3=t;t?~t-12=0; t = - 3 — mocro-

pOHHHH KOpeHs, t = 4; 3 = 4; x = logsd.;

86

3) 81 _g*1-30; 8% =t; %t2—8t+30=0; t2—64t+240=0; t=4;



=3 8 =4; 2% =22:3x=2 xlzg; t, =60; 8% =60; X, =logg60;

2) [%JX_S[%)X+6=O; [%jx —t ?-5t+6-0; ,=3 (%jx -3 (%JX =(%T;

Xy=-1; t,=2; X,=1log;2.
3
287.1) (3* +2°)(3X +3-2¥)=8-6%; 32X +3.6X+6%+3.22X -8.6X =0;

2X X X
X _4.6% 3.2 =0 @j _@j 13-0; @ _p 2-4t43=0; 4, =3

3\ 3\
(,) =3 X;=10gs3; tr =1L [_] =1 X=logsL x,=0
2 2 2 2

2) (3-5%+2,5-3)(2-3X —2-5%) =8-15%;
6-15 6.5 +5.32X _5.15X _8.15% =0; 5.32X —7.15X —6.5X = 0;

2x X X
5(%] ,7(2] —6=0; t:(gj . 5t2-7t-6=0; t=-0,6 — TOCTOPOH-

X
HUi KopeHb, t=2; (E) =2: logs2=x.
5 5

x>0 x>0
288.1) logy (2x—1) cymecTBYeTph Ix 21  : Jx 21 E<X<1I/I x>1;

2x-1>0 1
X >

x-1>0 (x>1
2) logy 3(x+1) cymectByermpu Jx _121: Ix22 ; 1<X<2m X>2.

X+1>0 |[x>-1
289. 9X +9a(l-a)3* 2 -a®=0; 9¥+9a(l-a)3*-a®=0; t=3%;
a2 —at a2 +a‘
5 .
Ipu a>0, a=—1, To x=logsa’; ecnm a<0, a# —1, 1o X;=logsa%, X,=logs(-a).
290.1) log;y 5+ 109452 =109,y 5-2=10g,;10 =1;

i +a(l-a)t —ad= 0; o=

3) logy, 2+logy, 72 = log,, 272 = log,,12° = 2-log,, 12 = 2;
4) I0936+I093%:Iog36%:|oga32 =2log;3=2.

15 15 .
291. 1) I09215—I092E= I09215~E= log, 2* =4-log,2=4;
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2) logs 75—logs 3= Iogs§: logs 5% = 2-logs5=2;

-3
3) Iog154—log12:Iog1%:Iog1(1j :—3-Iog11:—3;
3 3 32 3.3 33

1
4) logg E—Iogg 32 =logg 16.32

2
292.1) log;3 /169 = log;313° = g log;313= g :

2
2) logy; ¥121 = log,;11° = % logy; 11 =§ ;

5
1+ 5 1 1
3) log: 4243 =log.| = | =-"log,==-1>;
) loo: g%[3) 2°%37 7
1 R 1
4) logy———=l0g, 25 =——log, 2 = -1 .
) 925755 = 092 51092 5

12-20

3
293. 1) logg12 —logg15+ logg 20 = I098T =logg 84 =

2) logg15+logg18 —logge10 = logg ! 10

=logg 83 =-3-logg8=-3.

4 1
—logg8=1-;
3907

23 1
=1logq92 =—logg9=1=;
Jg > Jg >

1 3
3) %Iog736—log714—3log7§/ﬁ =log, 367 — |og714—|og7(§/ﬂ) =

6
=log; 6-log,; 14-log, 21=1lo =-2-log; =-2;
g7 97 97 97 1221 97

1
4) 2log, 6—%Iog; 400+ 3log , /45 = log, 6° — log: 4002 +
5 3 = 3 3

3

3 .
+|ogl(\3/45) =log 3<3—|oglzo+|ogl45=|ogl36 45 =log
3 1 3 3 3 20 :

3

204, 1) 10938 _logz2® 3-logz2 3.
7 logs16  logz2* 4-logz2 4

oy 100527 _logs3® _ 3logs3 _ 3 L.

logs9 logs3® 2logs3 2 "2

36
3) 100536 —logs12 _ 10957, logs3 1.
logs 9 logs3> 2logs3 2’
4 log; 8 _ logy 28 _3~Iog72_—3~log72__3
log;5—log; 30 |0g7E log; 27t 1-log;2
30

88

1
3

- 1
j =—4log,==—4.
33



295. 1) log, x = log, (a*h?/c) = log, a° + log, b? + log, /¢ =
=3log, a+2log, b+%|ogac = 3+243+%(_2) =8;

43
adb _ log,a* +1og,3/6 +log, ¢~ =

2) log, x = log, —
c

=4|0gaa+%loga673~logac:41%.3,3.(,2) —11.

1 24
log, 24— - log, 72 _log, 24- log, V72 |ngﬁ B

296. 1) - -
1 _ 3 18
logs18 - 3 logs 72 log318—logs 72 Iogsﬁ
3 3
_logy2: _5'922 9 .1
- 373 g 8
logg3+ 10933 8 8
log;14 - Llog, 56 logy o
2) 09714-3100755  jog.14 —log, 356 ' Isp
_1 " logg30-logg V150 oy, 30
logg 30 2I0g6150 96 96 I0g6\/1570
22,
_logy7i 31977 4 1
- 171 "3 3
logs62 510966 8 3
2 1
3 |0924+|0g2@=|0922 +§Iogz(2—5):
log, 20 +3log, 2 log, 22 +3
2I0g22+%(log22—I0925) %(5+Iog25) 1.
- 2log,2+1log,5+3 - 5+log,5 2’
5 3Iog72—%Iog764 3Iog72—%log726_ 0
- - 5logg2

4logs 2 + % logs27 4logs 2+ % logs 3*

297. 1) logsx =4logza+7logsh = logga® +logsb” =logza* -b” = logz(a® - b’);
x=a'b’;
) , a2 a2
2) logs x = 2logsa —3logs b = logsa“ —logs b° = Iog5ﬁ; X=—
b

2 1
3) log x:glog a—lloglb; log: x = log; a® —log; bs;
% 3 % 5 73 2 2 2
2
a3
log, x=log (=)
2 2 bs



1 4 1 4 14 14
4) Ioggx=zlogza+?loggbzlog2a4+loggb7= logz;a*-b7; x=a*-b".
3 3 3 3 3 3

208. 1) 36'0965 +101—Iogmz _8Iogz3 _ (6'0965)2 + 10 _(2I0923)q _
10Iong

10 33 o5.5-27-3;

=52
11 1 loged 2
2) (81429994 4 251091258 . 410872 _ (9779 % | (1951001258)3
3
x(7'°972)2:(9'0994+85)-22:(%+4)-4:3+16:19;

1
3) 16110945 4 422 1 3logg 5 =16 (4'°9:5)2 4+ 210023 . (109:%)2
=16-5%+3-52 =19.25 = 475

2
1 _ _ log, 9
4) 72.(492Iog79 I°g76+5 IongA): 7. T . 1 :72'(3+ij:
(7log76)2 \/glogﬁ4 36 16

VN AR TNy
36 16 16

1 1 1 1
299. /%% = (aP'°% )P = bP = (a'°%:°)? =a?'%%"  spauur, log,, b:llogab;
p
1) logss 2 - Slogy 3= log.. 2— ~log, 1 3= log..2——log. 13 =
) logag - og% =log. -5 0gg13= log,. ) 0gg13=

1 1 1 1
=—logg2—-—=logg3=—=logg(2-3) = =logg 6 =
51096210063 =2 06(2-3) 51096

N |-

2) 2I092530+Iog),26=2lo%2 (30)+Iogs,1(6)=lo%30+log56= IogS%:logg)S:l.

300. 1) log 150 = Iogsé (50) = 2log3 50 = 2(logs 5+ log310) =
=2(logz 3+ logs 5+ 109310 —1) = 2(logz15+logg10-1) = 2(a+b —1) ;

2) log;1250 = log,.. (5 2) =%(I09254 +10g,2) = 2I0925+% _ 2a+%.

301.1) 1g23~1362;  2) Ig7 ~0,845;

3) 190,37 ~-0,432;  4) |g§ ~-0176.

302.1) In81~4,394; 2) In2~0,693;

3) IN017 ~1,772; 4) Ing ~-0]154 .

303. 1) |og725='g£z1,65; 2) I0958=|g—8z1,29;
Ig7 g5

90



190,75 . 19113
3) logg0,75 = ~-013; 4) logy 75113 = ~ —0,42
) logg g9 ) 90,75 90,75
304. 1) log;5- "2+ gg3; 2) logg15 =18 L13;
In7 8
In9 In0,23
3) logg;9= ~-616; 4) log;;0,23=—""~-1542.
) logo In0,7 ) logy, In11
log,3. log;6 .
305.1) logs3=—C—; 2) lg6=—""—,
log; 5 log;10
1
log; =
3) log,7 = logz7 __1 _; 4) Iogslz 3
log72  log; 2 3 log;5
5) |g7£ _ |Og77 _ 1 : 6) |0937 _ |Og77 _ 1 )
3 log;10 log;10 log;3 log;3
19625 19(25)2 21g25
306.1) 5% =5 9% =56% =52=25;

2) log: (log34-log, 3) = log: (logs 22. log, 3) = —%Iogz 2= —% .
4 4

307. 1) logs x = 2logs 3+ 4logys2; logs x = logs 324 4log.. 2;

logs x = logs 324 log..> 22 = logs9-4; logsx =1logs36; x=36;

2) logy x—2log, x =9; Iogzx+log2x2 =9log, 2; log, x3 = log, 2°%;
2

x3=2% x=2%-8;

3) logzx =9logy78—-3logz4; logsx =9log,s 8—logs 43

3

logzx = 3log38—log364; logyx = '09{34} Xx=8;

1
4) logg x? +1og zx =3; =logsx? + 21093 X = 3-l0gs3;
) logg 973 51093 93 93
I0g3x+logax2:I0g333; logs x3:Iog333; x3=3% x=3;

5) log, x +loggXx =8; log, x+%|ogzx =8log, 2;

1 4 4
log, X +log, x3 = log, 2%; log, x® =log, 2%; x3=2%; x=+64;
1 1 1
6) log,x —loge x ==; log,x —=log, x ==log, 4;
) log, x —logyg 2 100ax - logsx = log,

1 1

1 1 1
log, X —log, x2 =log, 22; log, x? =log, 22; X2

N

=22, X=2.

308. logyg 28=1l0g-, 28 =%Iog7(22 -7) =%(Iog7 2%+ log; 7) = log, 2+% = m+% .

91



309 Iogls30=|09153+|091510=E+|9710:|g37+1: m+l .
lgl5 1g15 Ig3+Ilg5 m+n

Iog672_I09662+Iog62_ 2+logg2  2+m
l0gs 24 logg6+logg 2> 1+2logg2® 1+2m’

310 |ng4 72 =

2

2 2
=1-—logy;8=1-—m.
3 J36 3

312.
log;216 logz24 logs 6° log; 24
1 - = - =3log; 6-3logs 2 -
) logs3  log.,3 1033  Togg3 093 093
logg8  logy 72
—log; 24-log; 72 = 9(log; 3+ 1095 2) log; 2 —(log; 3+ 3log; 2) x
x (2l0g;3+3log; 2) = 9(log, 2 + (logs 2)?) — (2+3log, 2+
+6logs 2+9(log; 2)%) = —2;
l0gp192 log, 24 log,192  log, 24
log,2  loggg2 10922 logp2

~log,(3-2%)-log, (3 2%) = (log, 3+ 610g, 2) - (Iog, 3+ 2log, 2) — (log, 3+

=log,(3-2%) - logy(3-2°) -

+3log, 2) x(I0923+5I0922):(I0923)2+2I0922+6I0923+12—(Iogz3)2—
—5log,3-3log,3-15=-3.
313.1) Iog%x—QIogsx:4; Iog%x—3|ogzx—4:0; log, x =t;

2 —3t—4=0; t;=1; log, X = —1; Iogzx:logzé; xlzé; t,=4;

log, x =4; log, x =log, 24 Xy =16
2) 16109126x+3log4x—1=0; 4I0gﬁx+3|og4x—1=0; logsx =t;
1 1

4t2+3t—1=0; ty=-1" logyx =-1, Iog4x=log4%; X1=Z? tz:z;

1
logy x =log, 4%; X, =+/2;
3) Iog§x+5loggx—l,5=0; Iog§x+2,5log3x—l,5:0; logzx =t;
2 +25t-15=0; t; =-13; loggx =-3; logsx = logs3~3;

1
X1=3‘3=2—17; t=1; I093X2%; logs x =logy3%; X, =+/3;
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4) Iog%x—15I0g27x+6:0; Iog%x—5I0g3x+6:0; logsx =t;
t2-5t+6=0; t; =2, loggx =2; logzx =logs3%; X;=9; t,=3;
logzx =3; Iog3x=log333; Xp=27.

314.1) Iog52+ log,3

=logg2+logg3=1logg(2-3)=1;
10926 " Tog, 6 6 J6 0s(2-3)

IogSS)Iog77 _

logs7” log;10
1 _ log;(2-5) _1

log;10 log;10

log,3 2-log,3  2-log,3

7 = 2.
logs9  log,. 3 log, 3

1
2) (log-2+———)Ig7 =(log- 2
) (log; +|0957)g (log7 2+

= (log; 2 + log; 5)-

315. 8-Mu IMpoOLEHTHOE YBENIMUYECHUE JKUTENICH Toposia, HadanbHOe KOJTHIeCT-
BO KOTOpHIX a, depe3 N JeT craHoBuTcs paHbM a(1,08)" , uncio xmrerneit yaso-
urcs yepes 2a =a(1,08)"; 2=(1,08)"; n=1logypg2~9 JNeET.

316. IlycTh mepBOHayalnbHas Macca BO3IyXa a, TOrja 4epe3 N KauaHUid

TIOPINHEBOIO Hacoca B HEM OCTAHETCA % HepBOHa‘{aHBHOI;lI MaccChbl.
1

a(1-0012)" = 10%; n =10gg g8 10% 16 10gg gg310 ~ 3052 .
317.1) n=7; e~2,7182539; 2) n=8; e~2,7182788;
3) n=9; e~2,7182815; 4) n=10; e~2,7182819.
318.1) Iog3E > Iog3é; 3>1; E > E ;i 2) log:9>log,; 17; 1 <1 9<17;
5 6 5 6 3 3 3

\/§. 2>1 ‘ZE>§

2

1
3) log: | >log: m; E<L‘ I>n; 4) |ogzg>log2
2 2

319.1) logz45>0=1logzl, T.x. 3>1; 45>1;

2) 10g30,45<0=1logsl, T.x. 3>1; 045<1;

3) logs253>0=1logs1, T.k. 551, 253>1;

4) l0ogp 59,6 <0=logpsl, T.K. 05<1; 9,6>1.

320. 1) logzx =-0,3; Iog3x=log33‘o'3; x=393<1=3% 1x 3> 1;
-0,3<0;

1 17 1 17 1 0 1

2) logix=17; log:x=log:|=| ; x=|=| <1=|=]; 1Tk =<1 1,7>0;

) 100, % g%(sj [SJ (3) e

3) logy, x =1,3; log, x = log, 23 x=21%51=2% 1x 251 13>0.

321.1) y =logg g75 X — yOwBaromas, T.x. 0<0,075<1;
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94

V3

2) y=log s x — yObIBaromas, T.K. 0 < - <1;
2

3) y=Ilgx =logjg X — Bospacraromas, T.x. 10 >1;
4) y=Inx =log, X — Bo3pacraromas, T.K. €>1.

322. 1)
y

/‘ | x
323. log, 3~ 16;
log,0,3~-17; y
log,5~2,3; o
log,0,7~-0,5.

1

o

324.1) 2)
y

3) 4)

1
o p—
\X 0

325.1) logs x >logs3; x>3, t.x. 5>1;

.
/( | | |
x b <

«

1 1 1
2) log; x>log:=; x>=, 1x. —<1;
) 109, x> l0g, g 8 5

3) lgx>Ig4; x<4, tx. 10>1;
4) Inx>1In0,5; x>0,5 Tx. e>1.
326. 1) logzx <2; Iog3x<log332; x<9, 1k 3>1;

2) logg 4 X >2; logg 4 X > Iogov4(0,4)2; X <0,16, Tx. 0,4<1;

l 16 l 16 1
3) log: x >16; Ioglleogl(fj : xg[fj , TK —<1;
2 2 2.2 2 2



4) logg 4x <2, Iogov4xglogoy40,42; x=0,16, Tx. 0,4<1.
327.1) loga(5x -1) =2; Iog3(5x—l)=log332; 5x-1=9; x=2;
2) log5(3x+1) =2; Iogs(3x+1):logssz; 3X+1=2; x=8;

3) logs(2x—-3) =1 logs(2x—-3)=log,4; 2x-3=4; x=3,5;
4) log;(x+3)=2; Iog7(x+3)=log772; X+3=49; x=46;

5) Ig(38x-1)=0; Ig(8x-1) =IgL;, 3x—-1=1 X=§;

6) Ig(2-5x) =1, Ig(2-5x)=1g10; 2-5x =10; x=-16.
328.1) y =logs(x —1) — obmacts ompenenenust X —1>0; X >1;
2) y =logg3(1+Xx) — obmacts ompenenenus 1+x >0; x> -1;

3) y = logg(x? +2X) — obnacts onpexenernns X> + 2x>0; X < -2 u X >0
4)y= lOQ\E (4—X2) — 06J1acTh onpeaeaeHus 4-x2>0, 2<x<2.
329. y= Iogz(x2 —1) — obnacts onpeneacHus x2-1>0; x<-1, x>1,

T.K. X>1 — BXoauT B 00JacThb ompeaeneHus U 2>1, TO HaHHas (QyHKIHS
BO3pAacTaeT Ha MPOMEKYTKE X >1.

1 1 3
330.1) %HgS: Ig32 +1g3=1g932 <lg19-1g2=1g9,5, r.x. 10>1; 32 <9,5;

Z)M:m i<|gM’T.K. 10>1, i<5+‘ﬁ
2 J7 2 T2

3) 3(lg7—1g5) = lgL.4)° >Ig9—§|gS:Ig%:lg 2,25, T.x. 10>1;

(1L,4)% =2,744>225;
4) 1glglg50 < Ig® 50.

331. 1) y=logg(x? —3x—4) — obmacts onpexenerns X2 —3x—4>0;
X<-lux>4,

2)y= Iog\/g (-X? 45X + 6) — 06macTh onpeeneHns X> —5x —6 < 0;

—1<x<6;
x? -9 Z_9
3) y=loggy; e 00J1aCTh OIpeIeIeHHs >0; -5<x<-3mu
X+
X>3;
4) y=log. X2_4 — 0061aCTh ompe/eIeHus x-4 >0; x>4;
3X“+4 X +4

5) y=log, (2" —2) — obmacts onpexenerms 2* —2>0; 2* >2; x>1;
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6) y= Iog3(3x‘1 —9) — obnacTs onpeneacHus 3150, x-1>2; x>3.

332. 1) y=logz(x—-1) — oOnacts ompenencHus y
x-1>0; x>1; ' N
MHOYKECTBO 3Ha4YeHHUil — MHOKeCTBO R. ' X
2) y=log:(x+1) — obnacts onpenenerus X +1>0; ‘ y
3
X>-1;

MHO>KECTBO 3HAYCHUI — MHOXecTBO R.

3) y=1+logz X — obnacts onpenenerus X >0 ; y

MHOECTBO 3HAYEHHMI — MHOKeCTBO R.

<

4) y—log: x —1 — obmacts onpezneneuus X >0 ;
3

MHO>KECTBO 3HAYCHUI — MHOXecTBO R.

5 y=1+ Iog3(x —l) — oOnacte  ompeneieHus

0 1 -
\ X
y
x-1>0; x>0;
MHO>XECTBO 3Ha‘IeHHﬁ — MHO>XECTBO R ! X

333. 1) logy X = —X +1; u3 pucyHka 2) U3 pucyHKa BHIHO, 4TO Tpadu-
BumHO, uro  rpaduku  Qymkumii KM yHKumi y = log : X ny=2X-5

=log, X u y=-X+1 nepecekarorcst
y=1092 y P THepeceKaloTes npu X = 2.

B Touke (1; 0), T.e. ipu X =1.

y-logyx
y y=log,x y
1
o X / y=2x-5
1
0 U X
3) U3 pucyHKa BHIHO, 4TO Tpadu- 4) U3 pucyHKa BHIHO, 4TO rpadu-
ki QyHkumid y=IgXx wu y:\/; e ku OQyskmmit y=Igx um y=27%
[ePECeKAIOTCA. MepeceKaroTes npu X ~ 2 .
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7 x

334.1) y= ||Og3 X| obuacth omnpexeneHust — X > 0,

MHOKeCTBO 3HaueHuil Yy >0; nanHas QyHKUUs yObIBaeT
npu 0 < X <1, Bo3pacraer mpu X >1.

2) y= |0g3|x| 00J1aCTh ONpE/IENCHUsT — MHOXECTBO, Y#
R, kpome X =0 ; MHOXECTBO 3HAYCHUIT — MHOXECTBO R, T <
naHHas QyHKIOUS yObBaer mpu X <0, Bo3pacraer mpu \
x>0. k
3) y= |092|3—X| obiacth OmpeneieHus — MHO-\‘\
xKecTBO R, kpome X =3; MHOXECTBO 3HAYEHHIl — MHO- 13 /

xkecTBO R, manHas ¢yHkims yObsiBaeT mpu X < 3, Bo3pac-

Taer npu X > 3.

4) y:|1—|092 X| obnacte onpenenenus — X >0, v
KpoMe X =3; MHOXECTBO 3HaueHuii — Yy >0, manuas

¢ynkuums yosBaet pu 0 < X < 2, Bo3pacraer mpu X > 2.

335.1) y =log,3- x| - Iogz‘x3 —8‘ — 0GIAaCTh OTpECIeHHS
[3-x>0 3

yT.eo X#3 1 X" —8#0; x#3 U x#2;
x®~g>0

X € (—0;2) U (2;3) U (3;0).

2) y=loggzvx+1+ Iogoy4(1—8X3) — 007aCTh OIpeeNIeHUS

X+1>0 x>-1 [x>-1 1
{ 3 5 1.3 1; 15 —l<x<—.
1-8x°>0 |X°<= |X<= 2
8 2
336. 1) X2—5x+6=0; X1=3; X,=2; x-3=0; x=3, 3Hauut X?—5x+6=0 sBnsercs
cnencteuem X—3=0;
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2) |X| =5; Xy9 = 45 4x2 = 5, X2 = 15, 3HAUUT, KaXKI0€ U3 NBYX ypaBHE-

HHH SIBJISICTCS CIICACTBUEM JApyroro.

2 2
3) X o+2 o JX"—3x+2= 0; X =2 x?=3x+2=0; X;=1 u X,=2, 3Hauwmr,
x-1 x-1#0

x2 —3x +2 B
x-1
4) logg+logs(x—2)=1; logs(x’*~2x)=logs8; Xx*~2x-8=0; X;=—2 — HOCTOPOHHHUIA
KOpPEHb, Xo=4;
logg(x=2)=1; loggx’~2x=l0gg8; X*~2Xx—8=0; X;=—2; X,=4, 3HAUNT, ypaBHCHHUE
logg(x*—2x)=1; sBsieTcs cencTaueM ypasuenus logg+logs(x—2)=1.
337. 1) log,(x=5)+log,(x+2)=3; log,(x=5)(x+2)=log,2°; x*~3x-10=8;
X2 = 3% — 18 = 0; X = — 3 — [OCTOPOHHMI KOPEHb, 3HAYHT, X = 6.

2) logz(x —2) +logz(x +6) =2; logs(x —2)(x +6) = logs 3%

X2-3x+2=0 — cIIe/CTBHE ypaBHEHMS 0.

X2 +4x-12=9; x?+4x-21=0; x=-7 — MOCTOPOHHUI KOpPEeHb, X = 3.

3) lg(x++3) +1lg(x—+/3)=0; lg(x++/3)(Xx—/3) =IgL; x*-3=1; x*=4; x=—2 —
MMOCTOPOHHUIT KOPEHB, X=2.

4) lg(x-1)+lg(x+1)=0; lg(x-1)(x+1)=lgl; x>~1=1; x*=2; x = —J2 — nocro-
POHHUI KOpEHb, 3HAYUT, X = ﬁ .

338.1) Ig(x 1) —lg(2x ~11) = Ig2; 1g_X~L x-1

. =lg2; =
2x-11 2x-11

X=1=4x-22; 3x=21; X=7;
2) Ig@Bx-1)-lg(x+5)=lgs; 19X =1 _1g5, X1 _5. 3x-1=5x+25; 2x=-26;
X+5 X+5

X=-13 — HMOCTOPOHHUI KOPEHb, 3HAYNT, JAaHHOE ypaBHEHHE HE UMeeT JIeHCTBU-
TEIBHBIX PEIICHHUI.

3
3) logs(x® - x) —logz x =l0g33; log; X .

=log; 3; x2-1=3, x? =4;

X=—2 — TIOCTOPOHHHH KOPEeHB; X=2.
339.1) %Ig(x2 +X—5)=Igbx + Igsix; lgVXx? +Xx-5 = Ig%; VP +x-5=1
X2+x—6=0; X=—3 — IOCTOPOHHHI KOPEHE; X=2.
2) %Ig(x2 —4x—-1)=Ig8x —lg4x; lgyx% —4x-1= Igil; VX2 —4x-1=2;
X
XP—4x—5=0; x=—1 — MOCTOPOHHHUH KOPEeHb; X=5.
340. 1) logs(5x+3)=logs(7x+5); 5x+3=7x+5; X=—1 — MOCTOPOHHHUI1 KOPEHB,
3HAYUT, TAHHOE YpaBHECHHE HE NMECT JICHCTBUTENIBHBIX PELICHHUIL.
2) log:(3x—1) =log, (6x +8); 3x—1=6X+8; X =—-3 — 1mOCTOPOHHHMH KO-
2 2

PE€Hb, 3HAYUT, TaHHOC YPABHCHUEC HE UMECT Z[eﬁCTBI/ITeJ'[BHLIX peH.IeHPIfI.

. [log,x=0 . [log,x =log,1
341.1) log7 (x-1) logy x =log x ; 7 ; ! ! ;
) logz (x-1) logz 9 {Iog7(x—l)=1 {Iog7(x—1)=log77
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X +1 — nocTtopoHHUit KOpeHb; X —1=7; X =8
Iogg(Sx—Z):O_

2) log; xlog; (3x —2) =log; (3x — 2); { ;
3 3 8 Iogéx=1

log; (3x—2) =log: 1 1
: L * 3X — 2 =1X; =1;X, = = — IOCTOPOHHHI KOPEHbH
log; x =log; = 3 :
3 33 !
log,(3x+1) =0

3) log,(3x +1)logs x = 2log,(3x +1) ;
log 3x = log; 32

log,(3x +1) = log,1 ; 3X+1=1;x = 0 — mocTOpOHHHMIT KOPEHB, 3HAYUT, X =9 |
logz x =log;9 )
4) Iogﬁ(x —2)logs x = 2logz(x —2) ; 2logs(x —2)logs x = 2logz (X —2) ;

{Iogg(x—Z):O, {Iog3(x—2)=log31; X, =3 X ,=5.

logsx =1 logs x =logs 5
342.1) {ng—lgy=2_ lgX =1g10%> . {x:lOOy _{x:lOOy . {y:lO
X —10y =900 x—900410y |X=900+10y 100y =900+10y  |x =1000
2) loggx+log3y =2 [loggxy =logs3? . [xy=9 .
X2y —2y+9=0 X2y —2y+9=0 X2y —2y+9=0
9
x= [x=2 _ y=9
y y Y =—4,5—10CTOPOHHUI KOPEHb, 3HAYMT, 1
X =

%—2y+9:0 2y’ -9y-81=0

343. 1) logsx®=0; logsx*=logs1; X*=1; X; ;= * 1;

2) log,x*=3; logsx*=log,4%; x*=64; x, ,= * 8;

3) logax®=0; logsx®=logsl; x°=1; x=1;

4) 1og,x®=6; logsx°=log,x4°; x*=4096; x=16;

5) Igx*+lg4x=2+lgx?; Ig(4-x>)=1g10°+Igx?;

Ig(4x®)=1g(100x%); 4x*=100x%; x3(x*~25)=0; X=0 — OCTOPOHHHI KOPCHB;
X=—5 — MOCTOPOHHMIH KOPEHb, 3HAYUT, X=5.

6) lgx+lgx*=lgax; lgx®=Ig9x; x°=9x; x(x*~9)=0; X;=0 1 X,=—3 — [OCTOPOHHHE
KOpEHH, 3Ha4UT X=3.

344. Tog, (x + 2)(x + 3) + I094§—;g= 2; logy(x* —4)=log, 4?; x* -4=16;

1)x?=20; X, =420 =225 ;

2) |092:7;11+I0g2(x—1)(x+4):2; loga(x-1)=10g,2% (x-1)2=4; x=-1 — rmo-
CTOPOHHHUIT KOPEHb, 3HAYMT X = 3;

3) Iog3x2—loggiez3; Iog3x(x+6)=log333; X2 +6x—-27=0; x;=-9; x,=3;
X+
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4) |092X7+4 +logox?; logy((x+4)x)=100,2%; x=(x+4)=32; x*+4x-32=0; x,=4; x,=-8.
X

345, 1) 23°9%.5%=1600; (2>.5)%=1600; 40%=40% Igx=2; lgx=Ig10?% x=10% x=100;

2) 2Iog3x2 51005 X - 400; 2log;x  plogsx —400: (4.5)Iog3x :202;

20"9:% =202 logg x = logz 3%; x=3%; x=9;

3)#+ 2 _q; 2-lgx+8+2lgx=(4+I1gx)(2-1gx);
4+Igx 2-lgx
1O+ng=8—2lgx—lg2x; Igzx+3lgx+2=0; lgx =t; t2 +3t+2=0;
_ 1 _ 1
t;=—1; lgx=-1; lgx =1g10 l; X, =— ; t,==2; lgx=-2; lgx =1g10 2; Xo=—r:
1 g g 9 157972 g 9 9 27700

2) 1 N 2

5-Igx 1+Igx
11-lgx=5+4lgx-lg>x; lg>x-5lgx+6=0; t=lgx; t*-5t+6=0; t,=3; Igx=Ig10°
x,=1000; t,=2; lgx=lg10% x=10% x,=100.

346. 1) 2%"=2" i 3x+1=—-3 — PaBHOCHJIBHEI, T.K. KODHH TICPBOTO ypaBHE-
HUSL SIBISIOTCSL KOPHSIMH BTOPOTO, ¥ HA0GOPOT.

2) loga(x-1)=2 u x—1=9 — paBHOCHIIbHBI, T.K. KOPHU TIEPBOrO YPaBHCHHS
SIBIISIFOTCS. KOPHSMHU BTOPOTO, U HA0OOPOT.

- = = = = 6 [x=10°
347.1) {ng |QY—7.{2ng—12 ,{ng_s _{|gx|glo { o

=1;1+1lgx+10-2lgx = (5-1lgx)1+1Igx) ;

ng+lgy:5' ng+|gy:5’ 6+Igy:5’ Igy=|g10'1, Y=1s
2 2
1 1 X== X==
2) {Iogzx+zlogzy:4; y2 1 : y , :
Xy =2 log, < +log, —— = log, 2*  |log, —— =log, 16
y sz 92\5 d2 92 y\/y J2
2
X== x=2 x=2 [x=8
Y Yo Y, 1
1 1 1 y==-
—=8 == ==
vy Wy 2 Y73 4
348.1) log, X — 210gy 2= —1; log, x - 210922 _ 1 ;
log, x
log®x+log,x=2=0; log,x=t; t*+t-2=0; t=1; log,x=t; log,x=10g,2; x,=2; t,==2;
2. 1.
log, x = log, 2 ’XZZZ’

2
2) log, x+log, 2=25; Iogzx+lloi72,5:0; |0922X—2,5-|ngx+l:0;
0g, X

1
t=log, x; ty—25-t+1=0; t;=2; Iong=IogQZZ; X1=4; tz:%? Iogzx:logzzi; XZ:JE
2Iog33

3) IOggXJrZIOng:S; |093X+|7—3:0; log?3 x —3logz x +2=0;
0g3 X
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t=logsx; ’=3t+2=0; t;=1; logsx=logs3; X;=3; ,=2; logszx=log;3%; Xy =9

. 6log s . 2 .
4) logzx—6logy 3=1; Iog3x7|7371:0, log“a x —logz3 x-6=0;
0g3X

t=logzX; t> —t-6=0; t=3; logz x = logs 3%; X=27; t==2; logs x = log3 372; x:%.
349.1) log,. 9+ Iog& 4=2; %IogX9+2logx4:2IogXx:
log,3+10g,4%=10g,X?; 109,48=l0g,x?; X?=48; X=—4+/3 — mocTosHHBI KO-

pEHb, 3HAYUT, X = 4\/5 ;

.1 .
2) log, . 16-log  7=2; Elogxlﬁleogx 7=2log, X
4 4 2
logy 4 log, 72 =logy x?; logy — = logy x?; — =x2; Xx=—-< — NOCTOPOH-
Ox Ox Ox Jx 29 J x 9 7 p

HUN KOpEeHb, 3HAYUT, X = E .
7

X X X X
350. 1) Ig(6-5%~25-20")-Ig25=x; Ig% _Ig10%; % —10%;

25.10"+25.20"-6-5"=0; 25.4*+25.2*-6=0; 2*=t; 25t?+25t-6=0; t=—1,2 — 110-
croponHuil Kopens; t=0,2; 2*=0,2; x=10g,0,2;

2) 1g(2*+x+4)=-xIg5; 1g(2*+x+4)=I1g10*-1g5*; Ig(2*+x+4)=1g2*; 2*+x+4=2%;
X+4=0; x=-4.

351. 1) lg(x+1)=Ig(x+1)lg(x-1)+2lg?(x+1);

[Ig(x +1)]2 _[Ig(x+1)j_ p0: 9D e oog g laXEY)

lox-1)) (lgx-1)) " lgx-1) Frenk
lg(x +1)= g ! ; (X+l)=i§ x?—1=1; x?=2; x=—~/2 — mocrosmHbI KO-
x-1 (x-1)
penb;, X; =~/2; ty=2; lg(x+1) _,
lg(x -1)

lg(x+1)=lg(x-1)% x+1=x*~2x+1; X(x~3)=0; X=0 — [OCTOPOHHBIi1 KOPEHB; X,=3.
2) 2logs(4—x)-10g2x(4—x)=3l0gs(4—x)—-logs2x;

logs (4 — x) .
2logg (4 —x)-—=—==3logs (4 — x)—logs 2x ;
t ) logs 2x s ) p
2
o[ 1095(4-x) _3Iog5(4—x)+1:0; Iog5(4—x):t; 22 _3t+1=0:t,=1;
logs 2x logs 2x logs 2x

|095(4*X)=1; I095(4—x)=I0952x; 4-x=2x; 4=3x; xlzlé;
logs 2x 3

tZ:%; logs(4-x) 1. logs (4 - x) = logs v2x ; 4—x =~/2x ;
logs 2x 2

X2—8X+16=2X; X2—10X+16=0; X=8 — MOCTOPOHHUI KOPEHb; Xp=2.
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352.1) flog, 25+3=——: Jlog, 25+3 = |°g5)5( ; y/logy 25+3 =log, 5;
5

logg x log
log®x5-2log,>-3=0; logx5=t; *~2t-3=0; t;=—1;

1
IogXS:Iogxi; X1=g§ t,=3; Iogxézlogxxs; x=§/§,Ho X=
X

gl

ITOCTOPOHHUH KOPEHB, 3HAYMT, Xy = §/§

2) \/2l0g,% x +3log, x5 =log, 2x ; \/Zlogz2 x+3log, x -5 =1+log, X ;

2I0922 X +3log, x-5=1+2log, X + I0922 X; I0922 X+log,x-6=0;
logox=t; t?+t—6=0; t; =-3; logox=—3 — nmocroponHuii KopeHs; t,=2;
log,x=log,2%; x=4.

353. 5logs X +log, X — 410945 X =2 ; 5logg x + logs x —-2logs x=a;
logs a
alogsa 1

y=a logsx=21%% g 51 x=5"%""; a>0; ax1; ax5°.

logs x - (3+
Us % ( logsa 3logsa+1

354.1) y= Ig(3x - 2) — obGunacTe ompezenenust 3X—2>0; x >% ;

2)y= Iogz(7 - 5x) — o6unacts onpenenennus 7 —5x >0; x < 1% ;

3) y=|og£(x2—2) — o6macTh onpenenenns X —2 > 0; X < -2 uXx> /2
2

4) y=log;(4-x?) — o6nacts onpenernenus 4-x>>0; —2<x<2.

355. 1) logs(x+2)<3; logs(x+2)<logs3%; T.k. 3>1, To X*+2<27; X*<25;
—-5<x<25, 3gaunt, —2<X<5;

2) logs(4-2x)>2; logg(4-2x)>10gg8%; T.k. 8>1, To 4-2X>64; 2Xx<—-60; X<—30;

3) logs(x +1)< -2 ; logs(x +1)<logs372; 1. k. 3>1, 10 x+1<%;
8 8 .

X <——,3HayuT, —1<X<——};
9 9

-2
4) IOgl(X—l)Z—Z; IOgl(X_l)ZIOgl(%j , T. K. %<1, 10 X-1<9; x<10,
3 3 3
3gaunt, 1<x<10;

E
5) log, (4-3x)>-1; Iogl(4—3x)zlog{}] TR L1,7T0 4-3x <5; x>t
5 5 5\5 5 3

-2
6) log. (2-5x)<-2; log, (2-5x)<log. [%) T K. §< 1;TO 2—5x>% ; X<-0,05.
3 3 3

356.1) lgx >198+1; lgx >1g8+1g10; lgx >80 ; 1.x. 10>1, 10 X >80;
100

2) lg>2-1g4; lgx > 19102 —Ig4; 1gx > Ig .

;T.k.10>1,10 X > 25
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3) logy(x-4)<1; logy(x—4)<log,2; T. k. 2>1, To X—4<2; X<6, 3Ha4uT, 4<X<6;
4) log: (3x—5)>log: (x+1), T. k. é<1, 10 3X-5X+1; X<3, 3HauNT, 1§<x<3;
5 5

357. 1) log;s(x-3)+logss(x-5)<1; log;5(x —3)(x —5) < l0g;515 , T.k. 15>1;
x2-8x+15<15; X(x-8)<0; 0<x<8, 3Haunt, 5<X<8;

-2
2) Iogi(x—2)+logl(12—x)2—2; Iogl(x—Z)(lz—x)zlogl(%) , TK.
3 : 1 1

3 3 3

% <1, 10 14x—X?—24<9% x’~14x+33>0; X<3 u X>11, 3Haunur, 2<X<3, u 11<x<12.

358. 1) yzlogs(x2 —4x+3) — obnacTb onpeneneHns X—4x+3>0; x<1, x>3;

3X+2 __ oGnacts OTIpeIeIICHHS 3x+2 >0, 7§ <x<1;

2)y=1lo
)y 96 1-x 1-x

x>0
3) y=4/lgx+1g(x +2) — obnacts onpeneneHust Jy +2 >0 ;
lgx(x+2)>0

x>0
x> -2 P x>42-1;

X2 +2x-120

x-1>0
4) y=Jigx—1)+1g(x +1) — obnacts onpenenenus lx 1150
lg(x?>-1) >0

{x>l _{x>l x>42.

x2-1>1 |x%22

359. 1) log 3);_2>0; logs 3);_2>I0951;T- K 5>1,10 =2 4;
X +1 X +1 X +1

2
{x —3x+3>0; x>£;

3x-2>0 3
2 2 2
2) Iog12X +3<0; Ioglzx +3<|Og1l;T.K. Lot 0 225345,
2 X= 2 X— 2 2 X-7

2
{Zx ~X+10>0, y 5 7.

X-7>0
IX—4<2x+1 |X<5

3) lg3x—4)<lg(2x+1), 1. k. 101,70 Jox 4150  ;
3x-4>0
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2X+3<x+1 [x<-=-2
4) log: (2x+3)>log, (x +1), T. k. %<1, TO {2X+3>0 ; {x>-15 —
2 : Xx+1>0 X >-1

HET IEUCTBUTENbHBIX pEIICHUN
360. 1) logg(x?—4x+3)<1; logg(x*~4x+3)<loge8, T. k. 8>1, TO

2 2 4y

X 4x+3<8; X< —4X 5<0;—l<x<1,u3<x<5;
X2 —4x+3>0 [x?-4x+3>0
2) logg(x? —3x+2) 21; logg(x? —3x+2) > logg6 , T. k. 6>1, TO

X2 -3x+226 [x?-3x-4>0
; i X<-1,ux>4;

x2-3x+2>0 [x?-3x+2>0
3) logs(x? +2x) >1; logs(x? +2x) >logz3, T. k. 3>1,
x2+2x>3.
TO ;
x2+2x>0
X242%-3>0; X<=3, u x>1.

2\" 2
4) lo x2—2,5x <-1; lo x2—2,5x <lo (fJ ,T.K. —<1, 10
) log: (<7 -2:5¢) <1 0g: (x - 2x) <logs 5 | o 5

x?=2,5x>1,5; X°~2,5%—1,5>0; x<-0,5, u X>3.
361. 1) lg(x*-8x+13)>0; lg(x?-8x+13)>lg1, 1. k. 10>1, To X*~8x+13>1;
X2—8x+12>0; X<2, u X>6;

2) Iogl(x2—5x+7)<0; Iogl(x2—5x+7)<logil;T. K. %<1,T0
5 5 5

X2—BX+T7>1; X°—5x+6>0; X<2, u X>3;
3) log(x?+2x)<3; logy(x2+2x)<l0g,2%, 1. k. 2>1, TO
2 2
X +2X<8; {X X80 gy 2, m0<x<2;
x2+2x>0 [X(x+2)>0

-3
4) Iogl(x2—5x—6)2—3; Iogi(x2—5x—6)zlogl(%J , T. K. %<1,TO
2 2 2

y e 2 A Mnl
X 4 6_8; g4 14_0;—2sx<—1,1/16<x£7.
X2 -5x-6>0 [x2-5x-6>0

2
362. 1) log, log, x* >0 log, log, x* > 10g: 1, . k. %<1,To {IOQZX o
3 3 3

log, X% >0

2
x <2; - 2<x<—1;n1<x<\/5
x2>1
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2) Iog3logl(x2—1)<1; Iog3logl(x2 —1)<Iog33,T. k. 3>1, 10
2 2

, x2-1>0
log: (x°-1) <3
2

3
itk L1, 10 x2—1>(1) o ex<-
log: (x* -1) >0 2 2 22
2

x?-1<1
n—<x<y2.
22

363. logg , X —logs(x —2) <logg »3; logg » X +10gg » (X —2) <logg » 3, T.k.
x?-2x>3 ’

1) 0,2<1, 10 logg o X(x —2) <logg »3; {x >0 ,{X ~2x-3>0,

' ' X>2

x—-2>0

X>3;

2) lgx—loggy(x—1) > 10901 0,5; lgx +logg;(x—1) >10g0,5 ;
2

X5 —X>2 p
lgx(x-1)>1g2,1.x. 10>1, 10 {X >0 X _X_2>O;x>2.
x>1
x-1>0
364. 1) log3 , x —5logg , X <6 ;
logo, X = a; a?-5a+6<0; 2<a<3;
2<logo,x<3; logg, 0,04 <logy, x < logg, 0,008;
x>0
0,04 >x>0,008"
Urak, 0,008 < x < 0,04.
2) Iog%llx +3logg; X > 4;
logos X = &; a?+3a-4>0; a<—-4wma>1;
logo1 X <-4 130031 logos X > 1;
logg 1 X <'logy ; 10000 WITH loggs X >l0go1 0,1
x>0 x>0
; X >10000 WA ;0 0<x<0,1.
X >10000 x <01
Ortser: 0 < x<0,1ux>10000.
365. 1) 1 + 2 <1;

5-logx 1+Ilgx

1+a+2(5-2)-(5-a)l+a) _, a’-5a+6

lgx = g; ; —_—<
(5-a)l+a) (5-a)l+a)
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; , e.2<a<3
G-a)i+a)>0 |-l<a<5 o

a’?-5a+6>0 ,{a<2,a>3
(G-a)+a)<0 |a<-1a>5
Igx <-1, 2<lgx <3, Igx >5

{a2—5a+6<0 _ {2<a<3

,T.e.a<-1,a>5;

x>0
x <0,, 100 < x <1000, x >100000

Hrax, 0 < x < 0,1, 100 < X < 1000, x > 100000.
Orser: 0<x<0,1,100 <x <1000, X > 100000.
2)log; (2-37%) <x+1-logs 4; logs (8 —4-37%) <logs 3**%;
8-4-37>0 |3*<2 _
8-4.37%<3%.3 (8.3 ~4<3.3%.3¢
{3x<3log32 X >-logz2 x>—|ogSZ:IogS%

R SV S ;
3(3")°-8-3+4>0 (37 <58 >2 x<|ogsg,x>|ogsz

Urax, logs % <x< logs % , Xx>logs2.

Orser: log, % <x< logs % , Xx>logs2.

3) log,. 4(4x+7)>0; log . ,(4x+7)>log,. ,1;

7
x>—1 4x+7>0 (X>=7
r7>0 y 4x+7<1 3
Ax+7>1; x>7§; X > 2 unu ) LX< ;
2 2 X“-3<1 ) )
X“-3>1 2 —2<X<
X" >4 x2-350
—f3>x, x>+3
7
—Z<X<—\/§.

Ommt_%<x<—J§,x>Z

4) Iogx;l(\/g—Zx)<O; log «1 (\/E—ZX) <logxil

5x—6 5x—6 5x—6

x<J8
J6-2x>0 2 J671<X<JE 6 5
) J6-1 | 2 2, —<X< — Wnu
\/Xél—2x<1. x>0 6, s ; 5 2
— 1 —4x+5 g 4
5x—6 el
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V6-2x>1 | X< X<—— Jot
x1 0o TAx<l X>—; dx<l, x> ; X< 2
5x—6
x1 4 —X+5 g X>—=, X>=
5x—6 5X—6 5 4
OTBCTZx<£_1,§<X<£
2 5 2

366. 2 < ! :3=a 2 o T .

¥l 9*-2 a-1" a%2-2

{Z(aZ—Z)ST(a—l)_{2a2—7a+330 ) %SaSB )
@-9@*-2)>0 [@-1)@*-2>0 | Z<a<l a>~2

HTaK, %Sa<1,n ﬁ<a33 WA

2 2 1
{2(:1 ~2)27(@-1), {2a ~7a+320 Jagg, a3 | ac2
(@-D@*-2)<0  [(@-D@*-2)<0 |a< 2, 1<a<2
Ze¥<y; V2 <3<3 3<-42;
—logs2 <x<0; |Og3\/§ <x<1 B TperseM ciydae pemIeHUH HET.

OtseT: — 10932 < x <0, Iog3\/§ <x<1.

367. 4" (V165 —1 +2) <4 |[4*—1]; 4% Y16l —1<4 |4 —1]-2- 4

JleBast yacth HEPABCHCTBA BCCrAa HEOTpULATC/IbHA, IMO3TOMY HEPABCHCTBO
BO3MOKHO TOJIBKO IIpH

1-x>0 [x<1

1-X 1-X 1
165X 120 N N N Y .
24% ~1p> 4 ' 2

4145 1] 2-4%>0 . 2
47 >1 x>0
x<1 x<1
MM J3.4% < 2: {x < log 2.1.e. X <0, utak, x<0 u 1< x <1
' 43 2
4 <1 X <0
a) ITycrs X < 0, neperuiiem HepaBEeHCTBO, PACKPBIB MOJLYJIb
16X -1 <4 (1-4) -2 4% 4165 % —1<4-6. 4%
16" (16" -1) <16 -48 - 4* + 36 - 16*; 4 =g
48
37a°-48a>0; a<0— pelLIeHHi HeT WK a > 3—7 , T.€.
x<0
48 pelieHui HeT.
T3

4%
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_6

5

1
0) 2 < X <1, nepenuuieM HEPaBEHCTBO, PACKPBIB MOYJIb

£ 16X 1< (@ —1) -2 45 4 V16E X —1 <2 45— 4

16* (161 *-1) <4 - 16" + 16; 4 =g

5a% - 16a>0; a < 0 — perueHuii HeT Wiy a > %,T.e.
1
5<XS1. 1 .v<«1

; ; wrak, 1>x>2-log,5.
4 >% X >2-10g,5

Ortget: 2 —logh <x < 1.
368. 1) 10915225 = logy515° = 2;  2) 1094256 = loga4* = 4;

1 -5 1 -3
3)log; —— =1logs3~>=-5; 4) log; — =log;,77°=-3.
) logs o 100 ) logy 2 our

-4

-3
369. 1) log: 64:I0g1(1j =-3;, 2) Iogﬁl:log{lj =—4;
7 \4 3 33

1 1Y} 1 1Y
3) logi—=log:|=| =3; 4) log; —=1log:| = | =
) 109, 57 g%(s) ) lo9: &4 g%(z]

370.1) logy; 1 =1logy; (11)°=0;  2) log; 7 =log; 7* = 1;

— 6_6 _6. — 2_2 _2
3) logy 64 = Iogz4 2 b log, 2 = 4) log,; 9 = Iog33 3 =3 logs 3 =3

~1g0,3 l0go 0,3 . Clgd g 1
371.1) (0) =(02)*%1"° = 03; 2) 107194 =10 =

1 —log, 4 log, 4
3) 5"0953:5|095§ :}; 4) 1] ’ = 1 é =4.
3 6 6

372.1) 4Iog£3—§Iogi27—2Iog36:4Iog£3—2Iog£3—2Iog£3—2log£2=2I0922=2;

2 2 2 2 2 2 2
2) %Igo,001+lg3\/1000 —%IngOOO =—§Ig103+lglo—§lgloo ==-2+1-
=_1-_92

5
373. BEMUCIHUTH € TTOMOIIBI0 MUKPOKAIBKYJISTOPA.
374.1) y = logy x; 2)y = log: X
4
y y=/%” y




®ynxims y = 104X sBiseTcs Bo3pacraromeii, a y = 10g; X — yObisaromias.
4

Oyukuust y = 109X IpUHAMAET MOJI0KHTEIbHbIC 3HAYCHUS IpU X > 1, ay =

log: X mpUHHMAET OIOXKUTETBHBIE 3HAYESHNMS TIPA X < 1.
4

@Oyukiyst y = 104X IpUHEMaeT OTpULATENbHbIC 3HAYCHMS TpH X < 1, ay =

log: X npuHEMaeT oTpuLaTeNbHbIC 3HAYCHUS IpH X > 1.
4

O0e QyHKIMH TPUHUMAIOT 3HAYEHHS, PaBHBIE HYJIIO, B TOUKe X = 1.
375. 1) y = logg » X — y6siBatomasi, T.k. 0,2 < 1;

2)y= Iog\/g X — BO3pacTaromas, T.K. V5 > 1;
3) y = log: X — yOrIBaromas, T.K. % <1;

V3

4) y = log 5 X — yObiBatowas, T.K. - < 1.
2
376. 1) logs x =5 - X; 2) log: x = 3x.
3

1) Moctpoum rpaduku (GyHK- 2) Tlocrpoum rpaduku (yHKIHIA
it y; = 10gs X ny; =5 - x. Bu-  y,; = log: x u 'y, = 3x. Buaum, 4o onu
IIAM, 9TO OHH MEPECEKAIOTCS B TOY- 3
Ke X; ~ 3,8. DTO M €CTh PCUICHHC  pepecekaloTCs B TOUKE X; = L 30w
YPaBHEHUS. 3

€CTb PCHICHUEC UCXOAHOI'0 YpaBHCHHUS.

\ y y:&‘ﬁ

377.1) y =log; (5-2%); 5-2x>0; x< 2,5. Otser: X < 2,5.

2) y = log, (}¢ = 2X); X% = 2x > 0; X < 0.1 X > 2. Otser: X <0, X > 2.
378. 1) log; (7= 8x) == 2; {7‘8":4-x: 3
2

; A~ OtBer: X = E
7-8x>0 8 8

x*-2=x [x=-1 x=2
2)Ig (xX* - 2) = lgx; x2=250; Ix<—/2, x>+2:x=2 OtBer:x =2.

x>0 x>0

x2-2x >0,

379.1) Ig (x* - 2x) = 1930 — 1; Ig (x* - 2x) = Ig3; :
x?-2x=3
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X7 =3,x,=—1. OtBeT: X1 =3, X, =— 1.
2) logs (2x2 + X) = logs 6 — logs 2; logs (2x% + x) = logs 3;

2x?+x=3 3
X1 =1,x=— —. OtBer: x1=1,x,=-1,5.
2x2+x >0 2
3)Ig?x-3lgx=4;lgx=a;a*-3a-4=0;a=—-1,a=4;
lgx=-1, Igx =4; x, = 0,1, x, = 10000. Ortser: X; = 0,1, X, = 10000.
4) Iog%x—5I0g2x+6:0; log, x =4a; a®-5a+6=0; a=2a=3;
log, x =2, log, x =3; X; =4, X, =8. OtBeT: X; =4, X, = 8.

380. 1) log, (x—2) +log, (x-3)=1;
loga(x—2)(x—-3)=109,2  [x>-5x+6=2 [x=1 x=4,
X-2>0, x-3>0 X>3 X >3 '

x =4, OtBet: X = 4.
2) logs (5-x) +logs (-1-x)=3;

logg(x —5)(x +1) = 109327  |x*-4x-32=0, [x=8, x=-4
{5—x>0, -1-x>0 {x<_1 ' {x<—1
Xx=-4. OrtBet: X =—4,
lgx-2)+Igx=1g3;lg((x-2)-x)=1g 3;

x?-2x-3=0  [x=3 x=-1,

{x2>0, x>0 {X>2 '
X =3. OrtBet: X = 3.
4) Iog\/g(x—l)+log\/g(x+4):IongG;

{Iog\/g(xl)(x+4):|09\/56. {x2+3x10=0_ {X=5y x=2

x-1>0, x+4>0 x>1 x>1
X = 2. OrtBeT: X = 2.
381.1) log,(x-5)<2;  log,(x—5)<log,4;
X_5S4; XS9;5<X39. OtBeT: 5<Xx<9.
x-5>0 |[x>5
2)logz (7 - x) > 1; logs (7 — x) > logs 3;
(X237 X4 <q Orser: x < 4.
7-x>0 [x<7
3) log: (2x+1) > -2; log:(2x +1) > log. 4,
2 2 2
x<2
2>(Jr1<4; 2 ;—1<x<§. OtgeT: —£<x<§.
2x+1>0 |, 1 2 2 2 2
2

4) log, (3—5x) < -3; log:(3—-5x) <log, 8;
2 2 2
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_ x<-1
3 5X>8; 3 ; x<-1 OrtBet: x <-1.
3-5x>0 |x<=
5
6
X>=
5—4x<x-1 5
382.1)logs (5-4x) <logs (x-1); {5-4x>0 x<%;g<x<%-
X-1>0 x>1
OrtBeT: E<x<§.
5 4
2x+5<x+1 X574
2) logo;s (2x +5) 2 logo 3 (X + 1); 2Xx+5>0 X>*g;
X+1>0 X>—1
pemenuit HeT. OTBET: pelIeHUN HET.
2 2
383.1) g 0C + 2x + 2) < 1; )X T F2<10 aax-8<0. .,
X2 +2x+2>0 XeR
OtBet: —4<X<2.
2 —
2) logs (2 + 7x=5)>1; 1~ X 5>3;x2+7x—8>0;
x?+7x-5>0
X<-8ux>1 OtBer: X <—-8mx>1.
1 48 8 8
384.1) log s—==10g.133=-=log;3=——. OtBer: ——.
1 29 9 9
2) log g——==1log :154=—=logs5=——. OtBer: ——.
) 1005 a5 =92 2 97775 2
2
3) 22_|ng5=|2—:£. Orger: i
2log,5 5 5
logs 6 10+1 .
4) 36 % =3,6-10=36. Ortser: 36.
5) 2Iog5\/§+3I0928:2-%+3-3:10. Ortsert: 10.
6) log, log, log, 2*® = log, log,16 = log, 4 = 2. Orser: 2.
385.1) Iogl1 u Iogll; Iogl1 =log, 3>log,2=1,
23 32 23
1 1 1
log: = =log; 2 < logs 3 = 1. 3uauwur, log; = > log; —.
32 23 32
2log, 5+log; 9 2log, 5+log; 9 25
2) 2 S u \/g; 2 s = 22I09225—1:7>\/§.
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2log, 5+log, 9
3uauur, 2 > JE
Ig2°  6lg2  6(lglo-lg5) 6-6lg5 1806
lg3-10) 1g3+1 lg3+1 1+1g3 14771
Ortser: ~1,223.
387. / 0gas 15 = lg5+1g3 Ilg5+1g3 11761 <0756 .

21g3+21g2  21g3+2-21g5 15562
Ortser: ~ 0,756 .
388. 1) logy 8 < logy 10; T.x. 8 < 10 u logy 8 < logy 10, To dyHKIWMs Bo3pacTa-
eT, 3Ha4uT, X > 1.

386. |Og3o 64= ] 1,223 .

2) Ing%< |ng% D T.K. %> 1 u |ogX%< |ogx% , T0 QyHKUUS yOBIBaeT, 3Ha-

gut, 0 < x < 1.
389. 1) IToctpoum rpaduku ¢pyHk- 2) IMoctpouM rpaduku QyHKIHH y; =

wiit yi=log; X u y,=3 . Bugum, uro =2 1Yz = 1091 x. Bumum, uto oun ne-
X 2

OHH TIEPECEKAIOTCA B TOYKE X;=3. 3Ha- PCCCKAIOTCA B TOUKC X; ~ 0,4. 3mauwnT, x
YUT X = 3 — PELICHUE YPABHCHHUSL. ~ 0,4 ecTp peleHne ypaBHEHHSL.
y
y

'z
—/

O&A X
\wc

390. 1) 3% = 10; 4x = log; 10; x = %Iog3 10. Otser: X = %Iogg 10.

2) 2% =3:3x=log, 3; x = % log, 3. Orser: X = % logs 3.
3)1,3%72=3;3x - 2=log; 3 3; X = % (logis 3 + 2).
OTBeT: X = % (log; 33 + 2).
1 5+4x 1
4) H =155+ 4x = log: 15; x = L (log: 1,5 -5).
3 3 4 3

Ortser: X = %(Iog; 1,5-5).
3
5)16*—4**1-14=0;4"=a;a*-4a-14=0;
= 802 gy 602 e 43 2 )i k= l0gs 2+ 342)
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4-642
2
6)25*+2-5°-15=0;5 =a;a’+2a-15=0;2,=3,3,= - 5;

5* = 3; x = logs 3 wu 5 = — 5 < 0 — permenuii HeT.
Otser: x = logs 3.

win 4% = < 0; perieHwmii HeT. Ortset: x = 10g4(2 + 3 ﬁ ).

11 1 1 11
391.1) logz X + logg X + logy7 x = —; logs X+ — logz x + = logg x = —;
) logs Jo 027 B 03 > g3 3 93 B
11 11 1
— logzx=—;logsx= —;x=+/3.
o l0gsx=  ilogsx = V3
OtBert: X = \/5
2)Ioggx+logﬁx+Ioglx:6;Iog3x+2log3x—loggx=6;
3
logs x =3; x=27. Ortser: x = 27.
_ . logsx _ .
3) logs x - log, X =4 logz 2; logs X - =4log; 2;
log; 2
Iog% X = 4log§ 2;logs x =2 logz 2 wmu logs X =— 2 logs 2;
x1:4nnnxz=%. OTBeT:x1=4;X2=%.
4) logs x - 1ogs x = 9 logs 3; logs x - 195X =9 |og, 3:
logs 3
log2 x = 9log23; logs X = 3logs 3 wm logs X = — 3 logs 3;
X1=27I/IHHX2=2—17. OTBeT:x1=27;x2:2—17.
392. 1) logs (2 - x%) — logs (- x) = 0;
-X>0 x<0 x<0
2-x%2>0 V2 <x<2; {2 <x<+2, x=-1.
2_ 2 = =
|093XX2:|0931 Xg2=x g =
Oteet: x =—1.
2) logs (x> =12) = logs (= X) = 0;
x?-12>0 X< =23, x>2/3 [x<-23, x>2/3
-x>0 ;9x<0 ; 1X <0, ;
_x? 2 =_ =
|09512XX :IOgsl 12_)( =X X 4, X 3
x=-—4. OrtBer: X =—4,

3) logy VX -3 +log,V3x -7 =2
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x>3 X>3

Xx-3>0
3x-7>0 Syt AxsT ;
3 3
logs /(X =3)(3x-7) =10g24 | (x-3)(3x-7)=16 |3¢2 _16x+5=0
X >3
1; x =5. Otgert: X = 5.
X=5Xx==
3
4)1g (x+6)—lgv2x -3 =lg4;
X+6>0 3 3
X>— X>—
2x-3>0 ; 2 ; 2 ;
(x+6)=42x—3 (X*+12x+36=32x-48 |x*-20x+84=0
x> 3
- i X1 =14, x, = 6. OrtBeT: X1 = 14, X, = 6.
x=14, x=6

393.1) log 7 X +4log, X +logg x = 13; 2Iogzx+2Iogzx+§logzx =13;
log, x =3;x=8. OrgeT: x = 8.
2) logg 5(x +2) —log, (x —3) =%Iog 1 (4x-8);

N

—log, (X +2) —log, (x —3) = —log, (—4x —8) ;

X+2>0 X>-=2
x-3>0 L Jx>3 ; pelIeHuH Her.
—-4x—-8>0 "x<-2

(X+2)(x-3)=-4x-8 [x2+3x+2=0

OTBeT: peleHuii HeT.

394.1) log, 5+ Iogi12+%logx3:]; —log, 5—%Iogxlz+%logx 3=log, x;
X X2

1 1
logy V3 =log, X; X=1 yx=— Ortger: x = 0,1.
*/E'5 Xx#1 x>0 10

2) 1Iogx7—log 1 9-log »28=1, EIogx7+2IogX3—1IogX28=Iogxx;
2 Nt X 2 2

9
Iogx—g'ﬁ=logxx; T2 x=45. Orser: x = 4,5.
28 x>0, x=1
2
, ﬂ>0 x>1 w1
> .
395.1) Iog271:|092x? x>0 ;4x>0 ;{ ) 1,
X— X=z, X=—
2 _y |xX®-x-2=0
x-1
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X =2. OrtBeT: x = 2.
10

0 7570 [x<7 x<7
2) Iogl7 =log: x; {x>0 ;<x>0 ;4x>0 ;
2/=X 2
10y [X¥*-7x+10=0 (X=2 x=5
7-x
X1 =2,%X,=5. OrtBeT: X1 =2, X, =5.
X+8 0
o Y [x<-8 x>1 o1
> .
3) Ig7X+ =lgx; x>0 ;x>0 ; ’
x-1 5 x=4, x=-2
*x+8 _ o |x?2-2x-8=0
x-1
x=4 OtserT: X = 4.
x—4 0
A w2 [x<2 x>4 X<2, Xx>4
4) ng—_2=lgx; x>0 ;{x>0 (x>0 ;
X_
X4 _ o |x?-3x+4=0 |peuwenuii ner
X—2
peLICHUH HeT. OTBeT: pelieHuii HeT.

396. 1) log 5 (x—4)+log 5 (x+1) <2

X—-4>0 X>4
X>4
X+1>0 pax>-1 {2 3% 10 O;
X -3x-10<
log 5 (x—4)(x +1) <log 56 |2 _3x—4<6
x> 4 © 4<x<5. OtBeT: 4 <X<5.
-2<x<5
2) log, ;5 (x—=5) +log, ;> (x +12) < 2;
X-5>0 X>5
X>5
x+12>0 ;ax>-=12 ) ;
-13<x<6
log, 3 (x=5)(x+12) <log, 518 |x24+7x-78<0
5<x<6. OtBer: 5<X<6.

3) logs(8x? +x) > 2+logy x? + logs X;

1
8x2+x >0 7/47 ik

x>0
x>0 ;x>0 ;

) 3 ) x(9x? -8x-1) <0
log3(8x“ + x) > log3 9x X(9x“-8x-1) <0

x<0
{X >°  0<x<1: Otser: 0<x<1.

; 1
9x2 -8x-1<0 7§<x<1

4) log, x +log,(x —3) > log, 4;
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x>0 x>0
X>3
x-3>0 ;aX >3 ; ;
Xx<-1 x>4
logy x(x=3) >l0g24  |x2 _3x-4>0

X>4, OtBeT: X > 4.
5) log: (x —10) —log:(x +2) > -1;
5 5

x-10>0 Xx>10
x>10
X+2>0 P AX>=2 ; ;
x-10 x-10<5x+10 x=—4
S <
Iog% 2 2 IogéS
x> 10. Ortser: X > 10.
6) log : (x+10) +log ; (X +4) > -2;
37 N
Xx+10>0
X >4 X >—4
X+4>0 ;{2 ;{ 11<x é
log ; (x+10)(x+4)>log ; 7 X +14x+33<0
J7 J7
—-4<x<-3. OtBer: -4 <Xx<-3.
397.1) 4 logs x— 33 logy 4 < 1;
2
4log4x—i—1£0 4Iog4flog4x—33<0
logy x ; logy x =7, obozmaunm log, X = a;
X;tl, X>0 Xil, X>O
1-/265 < <1+\/265
42> -a-33<0 | g =353 0 log x < /765
a>0 14a>0 : 9aX =g
X#1 x>0 X#1 x>0 x=1, x>0
1+\/ﬁ
l<x<4 8 wnum
1-/265 1++/265
422 _a-33>0 |25 g 3= | 1265
<
a<0 :da<0 : 094X = :
x#1 x>0 x=1 x>0 Xx#1, x>0
1265 1/265 1+/265
O<x<4 8 OtBer: 0<Xx<4 &8 ml<x<4 8

2) logy, 3<4 (1 + log; x);
3
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2
1 <4 4logs 4logs x—4logs X+1S0
Iog3x ; |093X ;
x>0, x#1 x>0, x#1

T.K. 4|0g§ X —4logz X +12> 0 npu mobsIx X € R, TO

logzx <0 2
; O<xx<l WA 4logz X —4logzx +1 =0;
X>0, x#1
Iog3x=%, x:«/g. OTBET:O<X<1,X:\/§.
398. Ilyctb aj, ap, ... — TEOMETpUYECKast MPOTPECCHS U3 MOJIOKUTEIBHBIX

4HCeN; TOTAA & +1 = &. q. PACCMOTPUM HOCIIeI0BaTeIbHOCTD 10gpay, 109 1y, ... B
9TO¥ TIOCIIEAOBATENHFHOCTH

logyai + 1 = 10gp (ai . q) = 10gyai + 1090, T.¢ 3T0 apudMeTHIECKas MPOrpeccus ¢
pasHocThio d = l0g,Q.

399. ITyctb ay, 8;0, 8;0° — HCKOMast IOCIEOBATENHHOCTb, TOr/A

a; +ayq + a0’ = 62,

Iga; + Iga; + 199 + Iga; + 21gq = 3lga, + 3lgq = 3 (Iga;q) = 3,

lga;q =1, a;,q =10.

a(l+q+q)=62aq=10a=2: 01 +q+g) =62
qa q

10 4+10+109=62; 19 +10q-52=0; 1042 - 52q + 10 = O;
q q

q1:5I/IHI/Iq2:%;a1:21/IJII/Ialz5O.

B oboux cirygasx uckomele yncna: 2, 10, 50.
400. 1) 2)
y y

A
9= Tog#

O\ 1 X

logx 9 1
401. 1) x99 4 glox _ g xloux10 | glgX _ g gloacio | glox _ g

glax _ 3 ng:%; x =10 . Otser: X =410 .

3,2
3lg” x—lgx
) 39

2) x =1003/10; ng(3|g3x—§ng)=%; Igzx=a;
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932—2a—7=0;a1:11/1m/1a2:—%;IgZX:l, Igx=+1,%x, =10

WA Xp = 21 wm |gzx =- g — peLIEeHHI HeT. Otset: x1 =10, x, = 1,
10

402.1) 3+ 2109y +13=2logs (X + 1); logsx + 1 = a;

2a=§+3_ 2a®-3a-2=0, a:2,a:—%,
"|x=0 ’ '

Xx+1=1 x#0
1
logs(x+1) =2, logs(x+1) == = =43-
Ga(x +1)=2 logy(x+) =7 [x=8 x=V3-L o _ ;5 4.
Xx#0 X#0

OrtBeT: X3 = 8, X, :x/é—l.
2) 1+21l0gyx+25=1logs (x +2); logs (x +2) = &

{a—§+l_ {aZ_a_zzo_ {az—l, a=2 {Iogs(x+2)=—11 logs(x+2)=2 .

x+221 [x=-1 X#-1 X#-1
9 9
X1 =23, X, =— —. OtBeT: X1 = 23; X, =— —.
1 2 5 1 2 5
403. 1) log, (2*-5) - log, (2* - 2) = 2x;
X
27-5>0 X >log,5
2X-2>0 R o 4320 =a
) 2 -5=(2*-2)
log, ; :2 =log, 227X
x> log, 5 . x>log,5  [x>1log,5
a—5=4—§' a’-9a+8=0 |a=1a=8"
X >log,5
92 ; x> logz5 x=3. Otsert: x = 3.
2X=1 2*=8 |x=0, x=3
2) 10g; _x(3-x) =log3x (1 -X);
3-x>0, 3—-x#1 X<3, X#2 6 Li/k 6 a(x <LbAo
1-x>0, 1-x =1 idx <1, x#0 : {3 xy—l x; {3_1’ ;
logy_(3—X) = 1 log; ,(3-x)=#1

log, , (3-X)

HET PELICHUH.
X<Lx#0 (y 1 x20  [x<1 x#0 x<1, x#0 _
3"‘:&, B-x)A-x) =1 X=2+2, x=2-2'
X=2—\/§. Ortser: X=2—\/E.
118
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3) log, (2° + 1) - log, (2°** +2) = 2; log, (2 + 1) - (1 + log, (2* + 1)) = 2;
log, @ +1)=a;a’+a-2=0;a=1,a=-2;log, (2*+1)=1

wm logy (X +1)=—2: 2% +1=2wm 2+ 1 = %;2X=1,x=0
uim 2% = — % — pEllEHHId HeT. Otser: x = 0.

4)log 3 +7 (BX +3) =2 —10g 5543 (3X + 7), log 3+ 7 (BX + 3) = a;

X #=-2, x>—Z

3X+7#1 3x+7>0 2 3
5X+3#1 5x+3>0 ; x¢—2,x>—3;{X¢_5'x>_5;
5 5
1 2 a=1
a=2-— a®-2a+1=0

2 3 2 3 2 3
X#E—Z, X>—= X#E—=, X>==  |x#-2, x>-=
5 5 5 5: 5 5.
logsy, 7(5%x+3)=1 |3x+7=5x+3 X=2

OrtBeT: X = 2.
404.1) log;(2**2 - 4*)>-2; 2X =a; log,(4a—a’)>10g;9;
3 3 3

2
4a-a >0; O<a<4 ;{O<a<4;0<a<4;
da—a’<9 |a®-4a+9>0 |aeR
0<2*<4;x<2. OrtBeT: X < 2.

2) log; (6¥™-36¥)>-2; 6" =a; log; (6a—a’)>log; 5;
5 N3 N3

a—-a’>0 |a®-6a<0 0<a<6
; ; 0O<a<] 5<a<6.

{ea—a2<5’ a?-6a+5>0 (a<l a=5b

0<6*<1 5<6*<6 x<0 u loggh<x<l.
OtBeT: X<0, loggb<x<1.
405. log, X - log, (x — 3) + 1 = log, (X% = 3X);
logo X - log, (X — 3) = log, x + log, (x = 3) — 1;
log; x (log; (x - 3) - 1) = log, (X = 3) = 1;
(logz (x—3) - 1)(logz X - 1) = 0;
PIEAN X:5;x=5 Wnu IOgZX;l; HET PEICHIH.
x-3>0, x>0 |x>3 x>3

OrtBet: X = 5.

406. ! + 12 <—§;Iogax:b;
log;x-1 log,x“+1 2
X0 x>0
i_*_i 3 ; 2b+1+b—l+g(b—1)(2b+1)
b-1 2b+1 2

(b—1)(2b+1)
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x>0 x>0 x>0
3, 3

2 . 2 ) _
32+2p-> . , ‘
I o |2 g lach<-t topa
(b-1)(2b+1) (b-1)(2b+1) 2' 2

x>0
x>0
; 1<X<i WA
—1<Iogax<—1, 1<Iogax<1’ a Ja '’
2 2
a>1
x>0 x>0 x>0

\/— 1 1

a<Xx<a wm 5>X>ﬁ Wi \/5>x>a.

a>1 0<a<l O<axl
1 1

Omeer:mpu0<a<l: —>X>——= uJa>x>a,
a Ja

1 1
ampua>1l —<X<—— u Ja <x<a.
a Ja
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I'naBa V. Tpuronomerpudeckue GopmMyJibl

407.1) 40" = 40 -on _ 2n . 2) 120" = 120 ;n _ 2n ©3) 150" = 150 ;n’ _ 5n ;
18 9 180 3 180 6
4) 750275 'DTC:57E : 5) 320232 '07'[:87'[; 6) 14002140 ;Tczﬁ
180 12 180 45 180 9
408.1) ©_180 _ 4. 2) = _180 o
6 6 9 9
g B0 4 o200 (360,
4 s s
5) g 3:180° _(5;40 y 6) 036~ 036180 _ (648 ’
Y T ' ' T Y
409. a) B paBHOCTOPOHHEM TPEYrONbHHUKE BCE TPU YIria paBHbI
60°=60 ~Ort=E;
180 3
6) B paBHOOCAPEHHOM TIPSIMOYTOJBHOM TPEYTOMBHUKE OJMH YIONl PaBeH
90° = 90_'0"= r. a JIBa IPYTHX PABHBI 45° =45_'O”=£ ;
180 2 180 4

B) B KBAJ[paTe BCE YIIbI PABHBI 90° = - |
2

I') B [IPABIJIBHOM LLIECTHYTONBHAKE BCE YIIIBI PABHBI 120 = 120 T 2
180 3
410. £ =0,36m, o =0,9pan. R—? £ =aR,R = L _036M _ gy
o 0,9
411.£=0,03m, R=0,015m, 0. —? L£=0R, a="t_ 0,03m _ 2pan.
R 0,015m
2
412, o = pax, R=0,01m, S —? s:%a:%wz.
2
413.R = 0,025, S = 0,000625M7, 6t — ? ¢ — 25 _ 2:0000625% 5,
R?  0,000625m°

414.

Ppanycsr | 05 | 367 | 159 | 108 | 150 | 54 | 2 | 3H
T b 159n 3n 51 3n

Pannansr 360 s 180 5 5 o 25 18

415.

Vroux, ° 30 36 20 720 360 180
T T T T
Y Y
VYrom, paxn. o c 0,5 4 2 1
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Panmuyc, cm 2 % 10 5 5 10
JnuHa nyru, oM g 2 5 20 10 10
T
Ilnomans cexropa, om? g % 25 50 25 50
2 2
=0R s-R; s,
2 200
416. 1) 4 — (1 0); 2)- 37“ ~(0:1); 3)— 6,51 — (0; — 1):
T (Y2 2] 5T (18] g _ygso_ (V2. V2]
4 2 2 3 2 2 2 2
417. :
s “
T T J
1) ——My; 2) ———My;
) 2 M ) 3 Mo /’\
3n 4n Pl %
3) == —Mjy; 4) -=-M
) 2 3 ) 3 4 \—l/
My
5) —%:—Ms; 6) —225° — Mg . i Mo
418. oY
1) Lion-my; 2) —Zi2n-M,; {
4 3
3) EiGTC—MS; 4) —3—ni8ﬂ—M4. 422
3 4 \J
M
* A,
419.
YtM.
1)37“+2nk,kez—|v|1; K
3n
2) ——+2nk,ke Z-My;
4 ™ P
3)—n+2nk,ke Z-Ms;
T My
4) —Z+2Ttk,kEZ—M4. Y
42030105 2~ (ou); 3) -2
4) 51-(-1,0); 5) 540° —(~1,0); 6) 810° —(-10).
421.1) —3%+2nk—(0,1)2 2) 5771:+2nk—(0,1)2
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3) 77n+2nk—(0,—1)§ 4) —9—“+2nk—(o,—1).

422.1) Zen-(0-0); ) Lino( 22,
g S, ODK=.-42024.. o (—LO),k_...—4,—2,0,2,4...I

2 0-1)k=..-3-113... 1L0),k=..-3-113...
423.1) (1,0): +2nk, k e Z;; 2) (-30):—n+2nk,keZ;
3) (O;l):—g+2nk,kez; 4). (0; -1): —g+2nk, ke Z.
424. 1) 1-l-yers.; 2) 2,75-1l-uets.; 3) 3,16-lll-ueTs.; 4) 4,95-1V-ueTs.
425.1) a=9,8, x=1,87 , k=4 2) a :7%n, X =1%n, k=3;
3)a——nlx—f‘n:,k2 4)a——ﬂ:,x—f‘n:,k2

2 2 3 3
426. 4
1)%i271:7M1; 2)—§i2n—M2; M.
27 3n

3)?i6n—M3; 4) —TiSn—M4; PP&;
5) 4,51-M; 6) 5,51-Mg;
7) -671-M; 8) ~7n-Mg. M —
4217.1) —3771+2nk,—(0;1); )—+2nk -0:1);
)—+2nk —(0;-1); 4) ——+27rk,—(0;—1)-

428. 1)[‘f ‘f} —Z+2 nkkeZ; [—‘F—IJ —7+2 nkkeZ;

3) [1;\/§J'2;[+2nk keZ: 4) [\/5;1]'5:+2nk keZ-

429. 1)sina=1-M; ;
2) sinou= 0= MyiMy ; 3
3) cosa = -1-Mg;

4) coso = 0-MyuMy ;
5)sina = -0,6 - MguM5 ;
6)sina. = 0,5 MguMg ;

7) cosa = %,—M7HM’7 :

My
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430. 1) sin%+sin37n =1+(-1)=0; 2) sin(f%}rcosg =(-1)+0=-1;

3) sint—cosm=0-(-1) =1; 4) sin0—cos2n=0-1=-1;
5) sinm+sinl5n=0-1=-1; 6) sin0+cos2n=0+1=1.

431. 1) B=3m, sinp=0, cosp=-1; 2) p=4r, sinp=0, cosp=1;

3) B=3,5m, sinB=-1, cosp=0; 4) g =57“ , sinp=1, cosp=0:;

5) B=nk, k € Z, sinp=0, cosp = (-1)*;

6) p=(2k+1)x, k € Z, sinp=0, cosp=-1.

432. 1) sin3n—00537n= 0-0=0;

2) cos0—cos3n+cos35n=1-(-1)+0=2;

3) sinnk +cos2nk = (ke Z)=0+1=1;
(2k +1)Tr sin (4k +1)7t 3

4) cos 0-1=-1.
433.1) tgn+cost=0-1=-1; 2) tg0° —tg180° =0-0=0;
3) tgn+sint=0+0=0; 4) cosnt—tg2n=-1-0=-1.
. 1,43 3
434.1) 3sin=+2cos——tg==3.=42. X2 _ 3 =2
) 6 6 g3 2 2 [ 2

m V2 V2

2) 5sinZ +3tg= —5c0s~ —10ctg~ =5- = +3-5. X5 _10=7;
4 74 4 4 2 2

1 1 1
3) (2tg=—tgT):cost=(2-———3) 1= =——:
) Qo5 -tog)icosg =2 = -V3): =
4) sin— cosE—tg£—£-£—1=1
4 2 2 2

435. 1) 2sinx=0; x=nkkeZ;
2) 1cosx:O; X:E+nk,keZ;
2 2
3) cosx-1=0; cosx=1, x=2nkkeZ;
4) 1-sinx=0; sinx=1; x=g+2nk,kez.
436. 1) 0,049 mosxer T..[0,049) <1;  2)-0,875-moxer T.. [0,875<1;
3)—'\/EH6 MOJXET, T.K. |—J§|>1; 4) 2+'\/§-He MOXET, T.K. |2+J§|>1.
437.1) 25ina+\/§c05a=(a=§):2-€+ﬁ§=x@+l;
2) O,5cosaﬂ/§sina=(a=60°):E-Ef\/é-ﬁzf§;
2 2 2 4
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3) sin3a70052a:((x:g):17
4) cosg+sing:(a:
2 3

438. 1) sinZcos™—sinLcos” =
4 4 3

3) (19 ~cg)(eloy +19) ==+ ) -

2 2
T .oT T \/é \/é 1 1_
4) 20056—S|r|23+tgectg§_{J _(} I

,):7

JE+1_J§+1

W
w (N

2 2 2

6 2 2

2 2

J3

439.1) sinx:—l:x:—%+2nk,kez;

2) cosx=-1:x=n+2nk,keZ;

3) sin3x = 0;3x :nk,x:%k,k eZ;

X

4) cosX =0 X L pkx = m+2nk ke Z
2 272

5) sin(§+6n)=1:§+6n=g+2nk,x=—117c+4nk,keZ ;

A 2

6) cos(5x +4m)=1:5x + 4n = 27k, X =f?+—nk,k eZ.

5

440. Vctionb3ysi MUKPOKAIIBKYJISITOP, TPOBEPUTH PABEHCTBO.

441.1) sinl5~1;

4) cos45°12' ~0,7;

7) tgl2° ~0,21;

442. 1) a:%; | yers.;

4) a:76" 111 wets.;

7) a=-1,31; IV uerB.;
443. 1) g_a . | yeTn.;

4) g+g_; Il geTB.;

2) cos4,81~01;
5) sin~ ~0,59;
5

8) sinlgTTE ~0,34.

2) a:%n; 1l uets:;

5) o=— n o1l geTs.;
6
8) a=-2,7; Il yers.

2) a—m; Il ueTs.;

5) “’g : 1V uets.;

444.1) o = 5; ;sin a<0, T.x. aelll yers.;

3) sin38° ~ 0,62 ;

6) coslo7rE ~-0,22;

3) q:—34ﬂ: ; llueTs.;

6) a=4,8; IV uers.;

3) 37“—(1; 11 uers.;

6) m—oa; Il yers.
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2) a= _337” ; sin <0, T.x. aelll yers.;

3) azin 1 sin a<0, T.x. aelll uets.;
3

4) a=5,1: sin a<0, T.x. a.elV uerB.;
5) a=-0,1m; sin a<0, t.x. aelV uers.;

6) o =-470°; sin a<0, T.x. aelll yers.
445, 1) a:%"; coso < 0,Tx.0 € Il 9€TB.; 2) a:%; cosa < 0,Tk.o € Il 1€TB.
3) a:_%"; cosa >0,k eIV UeTB,; 4) 0.=4,6; cosa < 0,1k e lll 4eTB.

5) a=-5,3; cosa>0,Txael| 9eTB.; 6) a=-150°; cosa <O0,T.k.0 < |ll YETB.

446. 1) a=5—g; tga <0, T.k.00 € || YETB.; 2) (x=12?n; tga > 0, Tx.0 € | YETB.;

3) o :757”; tga<0,rxa eIl 9eTB.; 4) 0=3,7; tga >0,Tk.a € Il 9eTB.;
5) a=-1,3; tga <0,T.k0 € IV UeTB.; 6) a = 283°; tga <0,T.x.0 € IV YETB.

447. 1) n<a<3§;sina<O,cosa<0,tg(x>0;
2) %n<a<%n;cow>0,sina<0,tga<0 ;

3) %n<(x<2n;sina<0,cosa>o,tga<0;

4) 2n< a < 2,5m;sina > 0,cosa > 0,tga >0 .

448.1) o =1sina > 0,cosa > 0,tga > 0, Tx.o € | wers.;
2) a=3;sina > 0,cosa < 0,tga < 0, T.x.a0 € Il wern.;

3) a=-3,4;sina >0,cosa < 0,tga < 0, ... € Il yern.;
4) a=-13;sina <0,cosa > 0,tga < 0, T.x.0 € IV yeTs.

449, 1) sin(g—oc)>0; 2) cos(g+a)<0; 3) cos(o.—n > 0);
4) tg(oc—g)<0; 5) tg(3—2“-a)>o; 6) sin(t—a)> 0.
450. 1) 3n<a <lo?n;sino¢ <0,cosa < 0,tga > 0,ctga > 0, T.x.0 € Il 9ETB.;

5n 1in .
2) ) <a< T;Slna >0,cosa < 0,tga < 0,ctga. < 0, T.x.00 € Il yers.
451. 3Haku cuHyca M KOCHHYca coBnafamoT, ecnu o € | wmn 111 gerBepry, TO

b1 3n
€CTh €CJIN OSOLSE u n£a£7.
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3HaKu CHHYyca U KocuHyca pasziaudsbl, eciu o € |l wim IV getBepTH, TO ecTh

ecmt Ecq<nu Feg<on.
2 2

452.1) sinZEsin 3T 5 0, k. 27w 3T el ers. n sin 2% 50 usin >t 5 0.
37 4 3 4 3 4

2) COSECOSE<O,T.K. T cluers. u cos=>0,a 2n ell get. 1 005@<0.
3 6 6 6 3 3

3) tgsl+sinE>O,T.K. T eluemB. usint>0,a Sm € lll gveTB. tgi>0-
4 4 4 4 4 4

453. a) sin 0,7 u sin 4; sin 0,7>0, 1.k. 0,7 ueTs., a sin 4<0, 1.x. 4<lll yers.,
3Hauur, Sin 0,7 > sin 4.

6) cos 1,3 u cos 2,3; cos 1,3 >0, t.k. 1,3€l gers., a cos 2,3 <0, 1.k. 2,3¢ll
4eTB., 3Ha4YuT, cos 1,3 > cos 2,3.

454. 1) sin (51+x)=1; 5n+x=g +27k, keZ, x= _97“ +27k, keZ.

2) cos (x+31)=0; x+3n= g +1k, X= _57“ +1k, keZ.

3) cos (57” +X)=-1; 52“ + X=n+27k, X= _37“ +27k, keZ.

4)sin (%’f +X)=-1; 97“ +x= _g +21k, x=-51+21k, ke Z.

455. 1) sina + cosa=-1,4; T.x. |sin a| <lm |c05(x| <1, 1o sina<0 u cosa<0,

3gaquT, aelll geTs.;
2) sino. — cosa=1,4; T.x. [sina| <1 u |cosa|<1, To sina>0 n cosa<0, 3Ha-

quT, o€ ll ueTs.
456. T.k. |Sin(x| <lm |COSOL|S1, TO CHHYC (KOCHHYC) MOXET HNPHHHMATh

3HAYECHMS o,os;E;E , 1 HE MOXKET MMPUHUMATh 3HAYCHUS 5;75;\/5 .
313 3 11
. 2 3 .
457. 1) sma:% " com:% ; HE MOT'YT, T.K. S|n2a+cosz(x:§+§ :g;tl,

4TO TIPOTUBOPEYUT OCHOBHOMY TPUTOHOMETPUYECKOMY TOXIECTBY
sinfo+cof o =1;

2) sina = 7%14005(1 = —% ; MOTYT, T.K. sinZo + cos?a = E+i =1,

25 25
V23

. V3 .
3) sina = —?Hcosa = - HE MOT'YT, T.K.

) 2 3 23 26 .
sin“a+cos“a=—+—=—=1,
25 25 25

4) sina = 0,2ucosa = 0,8 ; He MOryT, T.K.
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sin2m+coszoc:i+16 v — =1

25 25 25
3 9 4.
458. 1) sino, tga, ctgor , €CIH COS 0L = —— 11— <a<msino=,/1-—=—
5 2 2% 5’
tga=IN%_ 4 ga-t -3,
cosa 3 t 4
2) cosa,tga,ctgo , ecan Sina:—gnn<a<3—n;cosa:— /1—i :—ﬁ;
5 2 25 5
sina, 2 1 Jﬁ
= =——,Clgo=—=—+—.
cosa 421 tgo. 2

2% _ 12 sina_ 12

459. 1) c050c:i S —<o<2msina=—,[1- -——,lg=—--= )
13 2 169 13 coso 5

1 5
ctga. = =——
tga 12

2) sina.=0,8u— <a<nc05a——/1—E: 3tg Smm——ﬂ,ctgon——3
2 25 coso 4

3) tgon——m<oc<— coso = ! ——_,cosa=— 22
1+tg o 5

15
sina = tga.- cosa = ——, CtgoL = —

17
4) ctgo. = —31/1—<oc< 2m;sinoe =+ |[————,sina L
1+ctg o 1+9 V10

cosa =Ssina.- ctgo =

3
——,1ga = =—=
v10 Ctga 3
5) cosa = 08140<(x<7 sina = fl+E § tg= sina :ﬁ, ctgq:i:f;
2 25 5 cosa 4 tgo 3

5 3n 25 12 sina, 5
6) sino=-——u—<a<2x,cosa=,/l-—=-"—tgo.=——=——,
13 2 169 13 coso 12

112
ctgoo=——=——
tga 5
T 1 5
7) tgo.=—-2,4u— < o < w,COSOL = — =——
) 2 13
25
. 12 1 5
sina = tgo.-cosa = —,CtgaL = — = —;
13 tgo 12
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7
8) Ctga——I/In<0L< ,SIn(x— ——— sina= 24;
24 1+Ctg o 1+£ 25

576
cosa =sina- Ctgon——l tga —L:SE
25 ctga 7
460. 1) c05a,ecnnsina:£:c03a:i 1—E :iﬁ;
5 5 5
2) sina,ecnucoso = i sino =+ 1—1:ii;
V5’ 5 45
3) sina., ecnmcowc:E sina:i‘/ —i:+—5
3 9 3
12
4) cosa, ecnnsma——— cosa =
3 \3°
. i V24 .
461. 1) sine== tgoc:i; coso =% _VET G20t cosla =1
5 V24 tgo 5
— BEPHO, 3HAYUT, MOXKET.
2) Ctgoc—ﬁ u co&x—3 sina, = cosa_ 9 .
5 4 ctgn 47
2 9 81 144
Coszoc+sm oa=—+— #1 — 3HAYNT, HE MOXKET.
16 112 112
462. sina:@; coso = /Lﬂ ZE,T.K. O<a<X, tgo = sina :@.
11 121 11 2 cosa. 9
1+2
l 1, 5
463.1) M—(ctga N I
ctgo. — tga tga 2 1_ 3
2
sino _Cosa

Sino—COS® _ cosq  cosq _fgo—-1_2-1 1

sino+cos SiNe | COSO g +1 2+1 3°
cosa.  Cosa

sina cosa
+3—=

2sina+3c0sa _ “cosg  coso _ 2t9a+3 7 7
3sina.—5cosa gSina _pcosa  3tga—->5 1
cosa  cosa
2 ,  Sna esta
8) Sin“a+2€0s"a _ cos’ g~ cos’o _ 19 a+2:§:2.

sin?a—cos®o  sin‘a_cos’a  tg?q-1 3

cos?o  cos?o

129



464. 1) sincxcosm=£(cos<x+sinon)2 71(cosza+sin2a)=171:f§:
2 2 8 2 8
2) sin3a+cos3oc:(sina+005a)3—3sina005a(coszoc+sin2a):%+Z:%:%.

465. 1) (1 —cos a)(1 +cos a) = 1-cofa =sirfo , uto n TpeGOBAIOCH JOK-Tb.

2)(1-sina)(l+sina)= 1-sina =cosa , aTo u TpeboBaIoCh TOK-Th.

sina sinfa |,

3 — = 5= tg“o , 4TO M TPEOOBAIOCH JOK-Tb.
1-sin“a cos“a

cos’a cos’al 2
4) == ctg“o , YTO ¥ TPEOOBANIOCH JIOK-Tb.
1-cos“a sin“a

2
5) 5 +sin2a:%+sin2a:Cosz(x+sin2(x:1, 4TO0 H
1+tg°a sin“ oL +Cos” o
Tpe603an0c1; J0Ka3aTh.
02
6)7z+c0320c= - zsm ¢ 5 +cos?a =sina+cos?o=1,
l+ctgca sin“ o + cos“ a
qyTO U Tpe6OBaJ'IOCI> J0Ka3aTh.
466. 1) cos a tg a. — 2sin o = sino. — 2sina. = — sina;
2) cosa. — sina. ctgo. = coso. — cosa = 0;
‘2 2
in 1- 1 1-
gy Sin“a _1-cos’a _ (1+cosa) Cosa)=1—cow;
1+cosa  1l+cosa 1+cosa
2 L2 ; ;
cos’a _1-sina _ sma)(1+sma)=l+sina.
l-sina 1-sina 1-sina
‘02 ‘02
sin“a—-1 sin“a-1 1 1
467. 1) “2 - _(; =1-— —(a=2)=1-—=_=1-2=-1;
1-cos*a  sin“a sin“a 4 V2
2
2) coszm+ctgzoc+sinzoc=ct92m=(on:%):(\@)2 =3;
1 1—cos?a  sin?
3) —S——l="— Y 2a=t92a=(a=z)=(\/§)2=3;
cos“a cos“a. Cos“a 3

4) cos?a+ tgzoc . ctgzowrsin2 o =1+1=2 ipu 11000M 0, B YaCTHOCTH TIPH o = g .

2 2

468. 1) (1 - sin20)(1 + tg20) = cos? o -w =co0s20. + sin2a = 1,
cos“ o
4TO U TpeOOBAIOCH JOK-Tb.
2 ‘02
2) sin2a(1 + ctg2a) :sinza-wz 1, 1 — cos2a = sin20.,uTo U
sin“a

TpeOOBAIOCH JIOK-Th.
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sin o, + cos® o

469. 1) (1 + tg20))cos2a. — 1 = cos?a-1=1-1=0;

cos o
. sin o, + cos? o
2) 1 -sin2a(1 + ctg2a) = 1-sino>—— "> % =1-1=0;
—
sina
2 1 sin? a.+co o 1 sin?a.+cof o 1
3) 1+tgfa+——= == =— :
sinfa cof o sifa sinfa-cofo  sinfa-cofa

4) 1+tgza _ 1+tgza _ 1+tgz(x _ tgza
1+ctg’a 14 L Ltg’a
tg’a tg%a.
470. 1 (1 - cos2a)(1 + cos2a)=1 — cos2?a.= sin2%a, uro i TpeGoBamoCh TOKa-
3aTh.
sina—1 sina-1 sina -1 1
2) = = - - = ——, 9TO U TPebGOBAIOCH
cosa 1-sina  (L+sina)l-sina)  1+sina
JI0KA3aTh.
3) cos’a — sin“a = (cos’a + sin?a)(cos?oL —sin%a) = cos?ol — Sinet, UTo 1 Tpe-
60BaJIOCh JIOK-Th
4) (sino. — cos?o)? +2cos’asin®e. = sin‘o + cos*a — 2sinacos’o +
+ 2cos?asin®a. = sin‘a + cos’o, uro u TpeGoBaoCH KOKA3aATH

5 _Sina_ 1+cosa _ sin?a+1+cos?a+2coso  2(1+cosa) 2
l1+cosa  sina (1+cosa)sina (L+cosa)sina  sina
, 9TO U TpeOOBANIOCH JOKA3aTh.
sin? o (1-cosa)l+cosa) 1+cosa
— = - = , 9TO ¥ TpeOOoBaJIOCh JIO-
(1-cosa)sina  (1—cosa)sina sina
Kas3aThb.
1 1 cos?a sin®a .2 2
7 + =sin“a+cos“a=1

+ =
1+tg%0 1+ctg?o  sina+cos’o  sin®a+cos?a

, UTO 1 Tpe60BaJIOCB J0Ka3aTh.

2 -2
8) tg’a—sin“a=sin‘a ( 12 1) =sinzo{“ﬂ} =sinfa- 2% =gin%o,  tgo,

COos™ a 0082 o COS2 o

4To U Tpe6OBaJ100b JI0Ka3aThb.
A71. sin-cose. = ~(coso: —sinc)’ +Lcos2awsinzoy= 2 21018
2 2 50 2 50 25

472. Ecin cosa—sina=0,2, To cos>o—sin’a=(cosa—sino)*+3cosa sina(coso—
. . . 1 . .
—sina)=(cosa—sino)®+3( - % (coso—sinc)?+ 3 (cos’a—sin?a))(cosa—sina)=

_ 1 [ 1 1}1 1 36 37
S 43—t S m— =

125 50 2)5 125 125 125

473. tg%o. + ctg?oL = (tgo + ctgar)? — 2 tgou ctgo = ( tgo + ctga)® =2 = 7.
474. 1) 2sin x + sin? + cos?x = 1; 2sin x = 0, x = nik, ke Z.
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2) 2sinx + 3c0sx — 2 = 0; 2(sin? + cos?X) — 2 + cos?X = 0; cos?X = 0;
X = ng nk , KeZ.
3) 3c0s?X — 2sin X = 3 — 3sinx; 3(cos? + sin?x) — 3 = 2sin x; sin X = 0;

x =nk, keZ.
4) cos®x — sin®x = 2sin x — 1 — 2sinx; cos® + sin’x + 1 = 2sin x; sin x = 1,

X:g+2nk ,keZ.

475. 1) cos ~ I lsin -2 +1g I :—cosﬁsinﬁ—tgﬁ:——3~—3—1:—1'
6 3 4 6 3 4 2 2 4

1+tgz(*g) 1+tg2g 1+% 1

1+ctgz(—%) 1+ctgzg 1+3 3

3) Zsin(fﬂj cos(—ij+ tg(—£j+sin 2[_£) =
6 6 3 4
1
+_
2

= —2sinZcos X —tg X +sin?| X =_2£,1_\/§ —3\/§+1;
6 6 °3 4 232 —

4) cosfm)+ ctg{— Ej 7sir{f Ej + Ct{7 Ej —cosn—ctgr + sinF - Ct{7 Ej =
2 2 4 2 2 4

=-1-0-1-1=-3;
—sin?( =) - cos? |- an2T 2T 3
3 sm( 3) COS( 3):3 sin” 2 cos§_3 =

—
bis T J2

— 2c0s- =
ZCOS( 4) 2 2 2

2)

Sl

5) =2;

6) 2sin| —— +3+7,5tg(—n)+1008§n=—2$iﬂ£+3—7,5tgn+1005§n=
6 8 2 6 8 2

=-1+3-0+0=2.
476. 1) tg( — o) cosa. + sina. = — tga cosa. + Sina. = — sina. + sina. = 0;
2) cosa. — ctga( — Sina) = cosa + ctga Sinew = coSa + COSa. = 2C0Sa;
3 cos(—a)+sin(-a) _ cosa. —sino _ 1 _
coso—sina  (cose—sina)cosa+sine) coso +sina
4) tg( - a)ctg( = o) + cos?(— o) + sin%a. = 1 + cos2a + sino =1+ 1 = 2.

. T T .
2—S|ﬂ2(—g)+C052(—7) 2—S|nzg+coszg 21,1

477.1) 8/ _ -4 Aoy
T - T T . T
2cos(—§)+sm(—g) 2cos§—smE 1—E
. 3 . b1
2) +/3sin I —2ct I +4c0s| ——m |=+/3sin—+ 2ctg— +
)3 (3) Q(J [anf 3

+40053—n:—§+2+0:%
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478.1) sin*(—a)+cos’(-a) _ —sina+cos’o

1-sin(-a)cos(-a)  l+sinacoso

_ (cosa —sin a)(c032 o +cosasino +sina

- =cosa—sina ;
1+sinocoso
2) 1-(sino+cos(—a)f 1—(sina+cosa)
—sin(-a) sina
_1—(C052(x+sin2(1+2C050csin(x) —2sinacosa
= : S =—cosa .
sina. sina.
2 2
: i sin” o +cos 008
479. 1) 005a5|n(6n—on)-(1+ctgz(—oc)):cos<xsm(—oc)~[ ¢ 5 aJ: - %
sin“o sina

=—ctga = ctg(—a) , uTo U TPeGOBAIOCH TOKA3AT.
1-sin’(-a) sin(a—2m) _1-sin®o (-sinn-a)) _
cos(4n—a) 1-cos? (-o)  cos(-a) 1-cos? o

_cos?a sina  cosa

cosa sin2¢q  sina

= ctga , YTO M TpeOOBATIOCH JOKA3aTh.
480. 1) sin(-x) =1;-sinx=1;sinx=-1,; x=_g+2nk, keZ.

2) cos(—2x) = 0; cos2x = 0; 2x :§+nk; XZ%*gk  keZ.

3) cos(—2x) = 1; cos2x = 1; 2x = 2nik, X = 7k, ke Z.
4) sin(—2x) = 0; —sin 2x = 0; sin 2x = 0; 2x =7k, x =§" ,keZ.

5) cos?( — X) + sin( — x) = 2 — sin’x; cos’x + sin’x — 2 = sinx; sinx = - 1;
X = 7§+2nk , keZ.

6) 1 — sin’( — x) + cos(4m — X) = cos(X — 2x); COSX + COS X = COS X;
cosx = 0; x %*2“'( Jkez.

481. 1) cos135° = cos(90° 14 45"): €0s90° -c0s45° —sin90° -sin45° = —g 4

2) c0s120° = cos(90° +30°): €0s90° - cos30° —sin90° -sin30° = 7%.
3) cos150° = cos(90 +60 ): €0s90” - cos60” —sin90° -sin60° = —7 .
o o o o o o o 1
4) c0s240° = 005(180 +60 ): €0s180° - cos60” —sin180° -sin60” = 75 .
482. 1) cos57°30'cos27°30" +sin57°30'sin 27°30" = cos(57°30" — 27°30") =
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ocr,fifzg;

2) c0s19°30'c0s25°30" —sin19°30'sin 25°30" = cos(19°30" — 25°30") =
2

= 0845’ =—;
2

n 11n n 1ln n 1lmn
3) cos — cos —=——sin — sin ——— = cos
9 9 9 9

8n n . 8n . ®m 8t mw
4) cos —cos —+sin —sin —=cos| ———|=cost=-1.
7 7 7 7 7 7
483.1) cos( +a) , eciu smoc—i O<a< ;cosa = 1—1: g;
V3’ 3
cos(—+a) cos— cosa sm—smaf \/7 \/§ =— JL.
I 2
2) COS((xfﬁ) , €CII COSOL == —EHE<a<n;sina: 1—1 :i;
4 32 9
COS(OL—E):COSchOSE+SinocsinE*—1 £ £-£=—£+E=L_\/§.
4 4 3 2 3 2 6 3 6
484. 1) cos3a.coso —sinasin3a = cos(3a + a) = cos4a ;
2) cos 5B cos 2 +sin 5B sin 2 = cos(5p — 2B) = cos 33 ;
b 5t LT . b
3) cos(=+a)cos(— —a) —sin(= + a)sin(——-a) =
)(7)(14) (7)(14)
=cos(E+5—n+a—u)=cos£=0;
14 2
4) cos(—+a)cos(—+a)+sm(—+cx)sm(—+a)—cos(—+a—%n—cx)—

=cosmt=-1.

485. 1) sin73°cos17° +cos73°sinl7° =sin(73° +17°) =sin90° =1;

2) sin73°cos13’ —cos73°sin13° =sin(73° —13°) =sin60° = ? ;
3) sin i—zcos —+sin —coss—: sin(S—n+l) = sin(ﬂj =1,

12 12 12 12 12 2
n n . (7n = . (m
4) sin ~= cos = —sin —= cos ~— = sin| —— - | =sin| = | =1.
12 12 12 12 12 12 2
486. 1) Sin(a+E),COSa=—§,n<a<3—n:sina=— fl—i=—i;
6 5 2 25 5
sin(a+£)=sinacosE+cos<xsinE=f£-£f§-£:74\/§+3'
6 6 5 2 52 10
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2) Sin(E—a),sina=£,E<a<TcZCOS(x=— /1—E=—ﬂ;
4 3 2 9

3
sin(E—oc)=sin£cos<>c—cosEsinoc=—£~ﬂ—£-£=—\/ﬂ_2 .
4 4 4 2 3 2 3 6

487. 1) sin(o+p) + sin( — a)cos( — B) = sinocosP + cosasinf — sina.cosP
= cosasinp.

2) cos( — a)sin( — B) — sin(a. — B) = — cosasinf — sinacosP + sinfcoso =
= —sino.cosP.

3) cos(Z - a)sin(Z —B)—sin(a—B)= (cosEcosa +sin Lsina) x
2 2 2 2
x(singcosﬁfcosgsin B) —sin(o.—B) =sino.cosP —sino.cosP + sinBcose = sinBcosa -

4) sin(a+B)+sin(g—a)sin(—[3)=sin(a+B)—(singcow—cosgsinoc)x
xsin B =sin o cos B +sin B cos a —sin B cos o = sin o cos B .

488. Ecn sina:—g,s—n<a<2n " sinﬁ:£,0<B<E,T0
5 2 17 2

cosa. = 1—i:i; cosP = 1_ﬁ:E;
V 25 5 289 17

R ; 415 3 8 84

cos(a + [3) = cosacosp —slnasinp = —. =4+ =. —=—;
( P) P P 517 517 85
R : 415 3 8 36

cos(a — p) = cosacosp + sinasinp = —.—=_=. — =
( P) P P 517 517 85

489. Ecin 003a=—i,£<a<n u Sinﬁ:—g,n<ﬁ<3n
52 13 2

sina=,/1—£=§; COSB=—,1—%=—£:
25 5 169 13

- o . _3( 15) 412 63
sin(a — =SsInacosp —sInpcoso = =.| - = |- .= - _"= .
(@-P) p—sin 5( 13J 513 65

, TO

490. Borunciuts tg(o + B), eciu

sina:i,£<o¢<n u cosﬁzi,§n<ﬁ<2n;
2 17 2

cos<x=—‘/1—E=—§; sinB:—,/l—ﬁ=—E;
25 5 289 17

4
_sinaccosB+sinfcosa 517 5 17 _ 17
B 3

5

tg(a+p)

coso.cosP —sinasinf L

491. 1) cos(oe — B) — cos(oe + B) = cosacosP + sinasin — cosacosp +
+ sinasinf = 2sinasin
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2) cos(E + oc)cos(E —o)+ 1sin2 o= (cosEcom —sinZsin o) x
4 4 2 4 4
x(cosgcom +sin%sin ) +%sin2 a= %cos2 a-LsinZo+ LsinZo = Leos?a ;

3) cos3a. +sinasin 20, = cos(a + 20 )+ sin asin 2a. = cos oL cos 201 —
—sinasin2a + sina.sin 2ot = COSaLCOS 2t ;
4) cos20 —c0s0.c0s30 = €S 20 — (cOs . cos3a + Sin ausin 3o )+
+sinasin3a = cos2a — c0s2a. + Sinasin 3o = sina.sin3a. .
sino.cosp + sinfcosa
492. 1) sin(o+B) _sinccosp+sinBcosa  cosacosp  cospoose  tgor+tgh
sin(w—B) sinocosp-sinfcosa  Sinacosp _sinBcosa  tgo —tgp
COSaLCOSP3  cosPcoso

, UTO U TpeO. TOK-Th.
coso.Ccosf +
2 cos(a—B) _cosocosP+sinBsina  sinasinp _ ctgactgB+1
cos(a+B) cosacosp-sinBsino  Cosacosp ,  ctgactgB -1
sinasin

, 4TO U

TpeO. TOK-Th
Y T . T . \/E .
3) cos(z+a) :coszcosa—smzsma :7(cosa—sma) , 9TO T. [I.

2) cos(o+B) cosacosB-sinasinf cosp sina
cosa.sinf cosasinf sinf  cosa

=ctgp—tgo , 9TO U T. 1I.

5) %(cos(a+ﬁ)—cos(oc—[3)) :%cowcosﬁ—sinasinBJrc03acosB+sinasinB =

=C0Sa.COSP , U.T.A.

6) %(cos(on—ﬁ) —cos(a+B)) :%comcosﬁ+sinocsinB—005acosB+sin(xsinB =
=sinasinf, €.1.1.

1g29° +t931°

493.1) — tgl29° +31°)= tg60" = V3 ;
1-1tg29°tg31°

n 3n
1+thth
3 1+g10°tg55° _ 1 _L .
tg55°tgl0°  tg(55° -10°) tg45°
g 1101371017 1 1

tgl7° +tgl3  tg(17° +13°) tg30°
494. 1) tg(o + B), eciu tgow = —%,tgﬁ =24;
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3,2
fgo+t9B8 _ 4 "5 20 _33.
1-tgatgp 1,3.12 56 56’

45 20

tg(a+[3)=

2) tg(a. — B), ecnm ctgo = %,cth =-1; tga = %,th =-1;

1.3
_ 1 _l+tgatgB "
tg(a—P) tga—tgp %+1

sin(La)—cos(La) Ecomwﬁsinon—lcoswrﬁsinoc
495 6 3 )_2 2 2 2 _

- o Y . .
Sln(*+a)+608(*+0t) 1cowwﬁsmoz+3c05cx—£smoc
6 3 2 2 2 2

1
ctg(o—P) =

IR

J3sina _ g

cosa
496. 1) sinacos(2a)+sin(2a)coso=sin(a+2a)=sin(3a).

2) sin(5B)cos(3p)-sin(3p)cos(5p)=sin(5p-3B)=sin(2p).

497. 1) cos(6x) cos(5x) + sin(6x) sin(5x) = —1; cos(6x — 5x) = — 1; cos x=—1;

X =7+ 27nk, keZ.

2) sin(3x) cos(5x) — sin(5x) cos(3x) = —1; sin(- 2x) =—1; sin(2x) = 1:

2X =%+2nk,x :£+Tck ,keZ.
3) ﬁcos[%+x)—cosx=l; ﬁ(%cosx—gsinxj—cosx =1;

sinx=1;sinx=-1; x=—%+2nk, keZ.

2

. 2 X x/E X . X
4) 4/2sin r x +cos£=1; 2 £(:os———sm— +sin—=1:
) \/_ (4 2) 2 \/_ 2 2 2 2

cos% =1:= =2nk,x = 4nk , keZ.

N | X

498.1) sin48° =2sin24°cos24° ; 2) cos164° = cos®82° —sin?82°:

3) tg92° :—Ztg§6 ; 4) sin4—n= Zsinﬁcosﬁ;
1-tg-46° 3 3 3
5) coss—n: coszs—n—sinzs—n.
3 6

499. 1) sin T val=2sin| 2+ % sin] 2+ & ;
2 2 4 2

SN
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2) sin(£+ Bj = 25in(£+ EJ cos(£+ﬁj ; 5) sino = 2sin—cos— ;
4 8 2 2 2 2

8
3) cos(ﬁ—aj:cosztz—gj—sinz(ﬁ—gj: 6) cosa = cos? = —sin? <.
2 8 2 8 2 2 2
4) cos(3—n+a] = c052(3—n+2]—sin2(3—n+gj ;
2 4 2 4 2

500. 1) 2sin15°cos15® = sin30° =%; 2) c0s?15° —sin?15° = c0s30° =§;

—2t9125 — tg30° =

1-tg415° V3
4) (cos75° —sin75°)% =cos? 75° +sin? 75° —2¢0s 75°sin 75° =1—sin150° =

11

2 2

501. 1) Zsinﬁcosﬂzsinﬁzﬁ; 2) 2c0s2 X _sin2 X :cos—:ﬁ;
8 8 4 2 2
T
2tg—

3) Sn :tg%:l;

1-tg? =

g 8
2
4) E{cosﬂﬂinﬁj = Q—[sin25+c0525+25in£cos£)=
2 8 8 2 8 8 8 8
V2 ) W2 V2
=——|1+sin— |=——|1+—|=-1.
2 4 2 2
502. 1) 2sin75° -cos75° =sin150° =% ;2) cos?75° —sin®75° :cos(lSO"):—?;
o 2 o '_

3) 9B _gigs0 - L g4y le 2012,

1-1tg275° J3 tg22°30’ tg45°

503.1) sina :g,

<0< T,C0S0L=— fl—3 4 —i; sin2a = 2sina.coso, =
25 5

2) cosa :—in<oc <3—ﬁ;sina:— /1—§ :—§;sin 200 = 2sinocosa =
5 2 25 5

(3
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504. 1) coso = 2:cos 20 = cos? o —sin? o = 2cos20—1= 2.8 1217
5 25 25
2) sina=—§;0052a:cosza—sin2a:1—25in2a:1—2~3=l
5 25 25

505. Ecin tgazl:th(x: =" =
2

506. 1) 2c0s40° -cos50° = 2cos40° cos(90° — 40°) = 2cos40°sin40° =sin80° ;

2) 2sin25° -sin65° = 2sin 25°sin(90° — 25°) = 2sin 25° c0s 25° =sin50°;

3) sin 20c+(sinoc—0050n)2 =sin2a +sin® o + cosZ o — 2sina.coS 0L =
=sin2a +1-sin2a =1;

4) cosda. +sin® 20, = cos? 20 —sin® 20 + sin? 20, = cos? 20 .

507. 1) : sin 2o R 25|n2(l. :s!n2a:1;
(sino+cosa)”—1 sin“o +cos” o+ 2sinacosa—1  Sin2a
1+c032a_l+cosza—sin2a_2cosza 2

=ctg-a .

2 2

1-cos20  1-cos?a+sino  2sin’o
508. 1) sin2a. = 2sinacoso = sinZa + 2sinacoso. + cosZa — 1 = (sino. +
+cosa)2 — 1, uTo i TpeB. JOK-Tb.
2) (sino.— COSoc)2 = sina + 2sinaicosa: + cosZa = 1 — sina, uto 1 Tpeb. TOK-Tb.
3) cos?a. - sinfo = (COSZOL - Sinza)(coszoc + Sinz(x) = C0S20L, 9TO U TPEO. TOK-Tb.
4) 205200520 =2C0520—C0520. + SiN20=C0s20. + SiN20=1, YTO 1 TPeG. AOK-Tb.
1 3

. 1. . .
509. 1) sino.+coso=—; sm2cx:(smcx+005cx)2 —1:2—1:—2 ;

- 1 . . 1

2) smoc—cowz—g; sm2a:—(sma—c05a)2+1:—§+1:g.

510. 1) cos 20 _ (cosa—sina)(cosa +sina) cosa—sina
7 sinacosa+sin?a sina(cosa+sina)  sina

=ctgo. —1, uro u TpeOd. TOK-Tb.
sin20.—2coso. _ 2coso(sino—1) ~ 2coso

2 =— - = - =-2ctgaet , 9.T.1.
) sina—sina.~ sinoa(l-sina) sina :

3) tg(x(l+C0520L):tg(x(1+COSZOL—Sin20L) —2c082a- 2% _ Jsinacosa =
c

0s o
=sin2o , 4.T.1.
1-cos2a+sin2o 2sin? ou+sin 20 g 2 2SI (cosa+sina)
1+co0s2a +sin 20 2c0s% o, +5in 20, 2cosoycoso+sina)
cosa.
—— =1, ..
sina,
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(1-2cos’a)(2sin®a—1)  (~cos2a)(—cos2a)  cos’ 2o

4sin a.cos? o sin?2a sin? 2o

6) 1- 2sin? T % _cos| E—q|=sina,urout
4 2 2

5) = cthZa , 4. T. ]I

sina+sin2a.  sina(l+2cosa)  sina(l+2cosa)
1+coso+c0s20.  2cos?o +cosa  cosa(l+2cosa)

=tga , 4.T.A.

. T
sina coso 2V2sin(a 2.
" cosa(l+ctga) sino(l+ tgo) sin2a.

sina cos® o sina cos®a

coso(l+ ctga) “sin o(l+tga) B coso(sina + cosa) ~sin a(cosa +sina) -

sin® o —cos* _sina.—cosa. |

sina(coso +sina)coso.  sinocoso

. T 2 2
2/2sin(a -2 22 - (sina. =5 05) sing —cosa
sin 2a. 2sino.cosa sinocosa
YJacTU COBIAAAIOT, 3HAYHUT, TOKACCTBO BEPHO.
512. 1) sin2x — 2cosx = 0; 2cosx(sinx — 1) = 0; cos X = 0 wm Sin X = 1;

JiEBas U InpaBas

X = g + 7K, keZwm x = g + 27k , keZ (Bxomut B 1-10 cepuro KopHeii)

OtBeT: X :ng nk , keZ.
2) cos2x+sin?x=1; cos?x— sin®x+sin?x=1; cos’x=1; cos x=1 mm Ccosx=—1:
x=n + 2nk, ke Z unu X = 27k, keZ, 0606mas X = 27k, keZ.

Otser: X = 21k, keZ.
3) 4cos x = sin2x; 2cos X(2 —sin x) = 0; cos X = 0 wym Sin X = 2;

X = g + 7k , keZ, a Bo BTopom ciyuae pemienus Het. OTBeT: X = g + 7k, keZ.
4)sin?x = — cos2x; sin?x = sin?x — cos2X; coS X = 0; X = g +7k , keZ.
P
OtBeT: X =E+nk L keZ.
5) sinicos§+1=0; sinx+1=0;sinx=-1, x=—2 4 onk , keZ.
2 2 2 2
OtBeT. X = —E+ 21k , keZ.

6) coszg=sin2§; coszi—sin2§=0;cosx=0; X=g+nk,keZ.
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OtBeT: X =g+nk ,keZ.

1
_ ° 1+cos=
513. 1) sin?15° = ~— 0830 2) cos? + = 2.
2 4 2
1+cos(Z - 2a) 1+cos(Z + 2a1)
3) cos?| X - g :72; 4) sin2| Xy o :72;
4 2 4 2

514, 1) 2c0s? E—1=1+cos%—1=cos T = Y2 ;
8 4 4 2

2) 1+ Zsinzlzl—[l—cosfj:cosﬁzj;
12 6 6 2
3) £+23in215° =£+(1—c0530°):£+1—£:1;
2 2 2 2
4) —§+2cos 15° ——‘/2§+1+c0530 ——§+1 @—

1+COSOL
1- COS(X

3) t gg 1-cosa
2 1+coso

3
5
9
o [lccosa [1+v1-sina [Ttyl-m 3
516. 1) sin—= = = -
2 2 2 2 V10
2) cos® - [lxcosa  [1-V1-sina 1
2 2 2 V10

A fl—cow B 1+y1-sin’a B
L+cosa  \12\1-sin2e
4) ctg® - M+coso  [1=+1-sin®a _
2 Ni-coso \14\1-sin2¢
V3
B . 1_Y°
517. 1) sints® = [L <20 _ [ 2 143,
2 2 2 4

;o 4) ctg—
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142

a

2) 00515°:\/1+C3530 ::\/

100545" 1 2«/— V21
3) 1230 = /1+ “\2r5 "\ ,/Izl =3-22

4) ctg22°30'=\/i+cosj§0=\/\/—+l (V2 2+1 —\3+2v2
— CO0S

1-cosa 2sin? & sin—
518.1) 2 _ 2 _
sina

1
=+
2

Zsingcosg cosZ 2
2 2 2

; 2sin%cos  sind
2) sina. _ 272 T2
1+cosa 2cos? & cos %
2 2

N R

3) 1-cos20+sin2a _ 2sin®o +2sinacoso _ 2sina(sina + cosa)
1+c0s20 +siN20  2c0s2 o+ 2SiN 0 COS G, 2cosa(sma+cosa)

=tgo

4 1+cosdo 2c0s? 20 _ Cos2a.
sinda.  2cos2asin2o  sin 2o

=ctg2a ;

1+cos2a+sin2a _ 2sina.cosa +2cos’a. _ 2cosasino +cosa)

5) - = - = - =2c0sa.;
sina +cosa sina +cosa sina. +cosa
6) (1 - cos2)ctgo. = 2sina.- C?ﬂ =2sina.cosa = sin2a. .
sino
519.1) Zcosz(f—gj =1+ cos(E—aj =1+sina, 9.T.0.
4 2 2
2) Zsinz[ﬁ—gj :1—cos(ﬁ—a] =1-sina , T.T.0.
4 2 2
3- 400520+ Cosdo, 2005220400820 +2  (cos20—-1)2 4
3) = = =tg"a , €w.r.1.
3+4c0s20.+C0s40. 20082 20.+4C0520+2  \COS20L +1
1-8in20.4 €020, ~ 2C0S° ol — 2¢0S0SiN0.  2C0SaSina. +Coso)
=3 = =ctgo., 4.T.A.

1+sin2a—c0os20  2sin? o+ 2sinaicoso,  2sinasina +cosa)

L2
1- cosZa 2sin“a-cosa
520. 1) -Ctgo = — -
2sinacosasino
sta _2sinocoso _sina

1+ cos2a 2¢0s2 o cosa

=1 4.T.1.

=tga ,9.T.1.

1-2sin® o _ (cosoc sina)(cosa +sina)

1+sin20  cos2a+2cosasina +sin2a




. . . coso  sino
_ (cosa—sina)(cosa +sina) _C0so—SiNQ _ cosq  cosa _ 1~ t0a

= . 2 , 4.T.J.
cosa +sin a)? coso +Sinoe  €0sa | sina 14 tgo
+
cosa cosa
1+sin2a sm a+25|noc005a+cosza sina + cosa)?
4 _
cos2a. cos? o —sin® o ~ (cosa—sina)(coso +sina)

1+t °
_sina+coso_1+tga 945 J:tga =tg(45°+oc)=tg(£+aj,q.T.n.
T cosa—sinot 1— tgo  1-1tg45°-tga 4

521. Tk. O<a < % ,T0 0< % <% H, CJIE0BATENLHO sinE > O,cos% >0,

.o o
Sin— <COS— , 3HAYMT, [sin +cos| —{sin —cos =sing+cosg—sing +coss = 2sin.
2 2 2 2 2 2 2 2
t920. tg2a—cosdocos2o  Sin2o.-COS4oL- cosZoc o0saL
" tgdo.—tg2a ©sindocos2o—sin2ocosdo.  Sin20.cos 20 '

523.1) 1-cosx = 25|n— 2sin? 2 Zsm—_O 2SInX sini—l =0;
2 2 2 2

SIn%—O WA Slng l%—nk X = 2nk, keZ nnn £=£+2nk
X =7 + 47k, keZ. Otser: X = 21k, X = t + 4nk, keZ.

2) l+cosx:20055;200525—20035:0;20035 cosi—l =0;
2 2 2 2 2

COSi =0 wm Cosl :1;5 =Tk X =7+ 2nk, keZ nnu
2 2 2 2
§:2nk X = 47k, keZ. Otser: X = 1t + 27K, X = 47k, keZ.
3) 1+cos—_25|n x_3n : 2c0s° = - 2sin 5—3—n =0;
2 4 2 4 2

Zsinz[ﬁ 32nj Zsm(z—%j 025m X—Sn( X Sn j=0;
™
3

T ™
Tra+l- ta-lia
sin| Z1 o |+sin| X q |=2sin3 3 cos s -
3 3 2 2

Him Sin 5_3775 15—3—n—nk X =671 + 4nk, keZ
4 2 4 2

wm 222 g+2nk,x=8n+8nk, keZ.

Otser: X = 61 + 41k, X = 8n + 8nk, keZ.
4) 1 + c0S8X = 2c084X; 2c0524X — 2c084xX = 0; 2c0s4X(COs4X — 1) = 0;
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cos4x = 0 wiu cosdx = 1, 4x :%+7tk,x :%+%k ,keZ vin

4x = 27k, X=£k,keZ. OrBer: X:£+£k, X=£k,keZ.
2 8 4 2

5) 25in2§+%sin2x=1;sinxcosx—cosx:0; cos X(sinx—1) =0; cosx =0
wmsinx=1, x =§+Tck ,keZ unu x =§+ 21k , keZ (Bxom. B 1 — 10 C.K.)
OTBeT: X :g+nk keZ.

6) 2cos?x —%sin 4x =1; C0S2X — €052X sin2x = 0; cos2x(1 — sin2x) = 0;

€0s2X = 0 wnum Sin2x = 1; 2x =g+nk, X =%+gk , keZ unn

2x = %+ 2nk, x = %-ﬁ- 7k , KeZ (BXOMHT B TEPBYIO CEPUIO KOPHEH)
OteeT; x="4+ "k, keZ.
4 2

524. 1) cos75° =co0s(90° —a);a =15 ; 2) sin150° =sin(90° + a);a = 60°;
3) sin150° =sin(180° —a);a =30°; 4) c0s310° = cos(270° + a);o. = 40°;

.5 . b b b1 3n

5) sin—n=sin(t+a);o0 =—; 6) tg—=tg(—=—-a);a=—;
) " (m+a) 2 ) 9; 9(2 ) 10
7) coszn:cos(§n+a);a:5; 8) Ctgén:ctg(Zn—a);a:E-
4 2 4 6 6

3

525. 1) cos150° = cos(180° —30°) = —cos30° = - ;

V3

2) sin135° =5sin(90° + 45°) = cos45° = - :
3) ctgl35° = ctg(90° + 45°) = —tg45° = -1;

4) €0s120° = cos(90° +30°) = —sin30° = —%;

5) c0s225° = c0s(180° + 45°) = — c0s45° = — % .

6) sin210° = sin(180° + 30°) = —sin30° = - % ;

7) ctg240° = ctg(180° + 60°) = ctg60° = 1.

5
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V2

8) sin315° =sin(270° + 45°) = —sin45° = - — .

2
526. 1) tg%:tg(n+%)=tg%:l; 2) sin%:sin[n+%):—sin%:—%;
3) cos@:co -2 :cos£:1;4) ctgs—n:ct 2n :—ctgﬁz—i;
3 3 3 2 3 3 3 3
5) sin _Br =sin| -2n-Z :—sinE:—i;
6 6 6 2
6) cos| _7_1: —cog —2n—L :cosE:l;
3 3 3 2
2n b1 b1
7Ntg——|=tg —n+—|=tg—=+/3;
)g[ 3) g[n 3j 95=3
T s T
8) ctg —— |=ctg| —2n+— |=ctg—=1.
) et - 1% <ot -2 | -0
. (3
Ctg(E—oc)—tg(n+oc)+SIn(——a) e
527.1) 2 2 _ tga —tga cosa _,.
cos(m+a) —cosa.
2 sin(n—a)+cos(g+a)+ctg(rc—(x) sino—sina.—ctgor
to( - o) cigo
sin(S—nﬂx) tg(f+q)
528.1) —2 ). _\2 ] _-cosa —Clga .
ctg(2r—a) sin(r+a) —ctgo -sina
Sinz(n+oc)+sin2(g+a) 3 sinZ o+ cos?a 1
2) ~ctg[——ocj= - -tga = .
sina cosa

cos(%ﬂ +a)

Ve

529. 1) cos750° = cos(720° +30°) = cos30° = g | {

2) sin1140° =sin(1080° + 60°) = sin60° = g ;

3) tg405° = tg(360° + 45°) = tg45° =1;
4) c0s840° = cos(720° +120°) = c0s120° = cos(90° +30°) = —sin30° = —% ;

5) sinﬂn =sin@Br—1) = —sin= = 1 ;
6 6 6 2
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25 T T 27 T T
6) tg—n=tg(6n+—)=tg—=1; 7) ctg—n =ctg(7n——) = —ctg—=—1;
)94n g(n+4) 9 )g4n g(n4) 9

8) cosgn =cos(5n +£) =—cost = —ﬁ .
4 4 4 2
530. 1) cos630° —sin1470° —ctgll25° = cos(720° —90°)—sin(1440° +30°)—
. 1 3
—ctg|l080° +45° |= cos90° —sin30° —ctgd5° =0—-=-1=——;
9@ ) 9 5 5

2) tg1800° —sin495° +c0s945° =0 — sin(540° —45° )+ cos(QOO" + 45"):
= 0—sin45° —cos45° = —/2 ;

3) 3c0s3660° + sin(— 1560° )+ cos(— 450° ): 3cos(3600° + 60°)+
+ sin(— 1440° -120° )+ cos|-360° — 90"): 3c0s60° —sin120° +c0s90° =
= E—sin(90° +30°)+ 0= 3 c0s30° = E—é ;

2 2 2 2

4) cos4455° — cos(— 945°)+ tg1035° — ctg(— 1500°): cos(4500° —45° )—

- cos(— 900° - 45° )+ tgﬁOSO" - 45°)— ctg(— 1440° - 60° ) =

=—c0545° +c0s45° —tg45° — ctg60° = —1—% .
531.1) cos&—sin@—ctg _n = cos| 6m— = |—sin| 4n—= |-
4 4 2 4 4

T T . T T
—ctg| —6n+— | = cos— +sin— — Cti —:«/E;
g[ " 2) PRI
2) sinzi;—cos(—ﬂ—nj—tgm—n=sin(8n+§)—cos(—8n—gj—

2 3
o5

|

2n LT b 2n
—tg| 4n—— | =sin——-cos—+tg— = —
3 3 2 3 2 2

3) sin(—?n)—Zcossﬁ—tgLn:0—2cos 10n+ 2 |—tgl 2n =% | =
3 4 3 4
=—Zcos£+tg£=—l+1=0;
3 4

4) cos(-9)+ 23in[—£6nj 7ctg[7%j =1+ 25in[— 8 ,%j _

—ctg| -5n-Z | =-1-2sinZ+ctgt =-1-1+41=-1.
4 6 4

532.1) sin(ﬁﬂx —cos(ﬁ—a =
4 4
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sin(ZF —a| ctg(™
3 2% g7t _ —cosa —tga
tg(n+ o) tg(oc—sl) tga.  —ctga
2

52
el 3

ol of o)
T Y . e

534. TTycTb 0,101,013 — YTJIBI TPEYTOIBHHKA, TOTA 0 + Oy + 03 =180° u

=—cosatgo =—sino ; 4.T. 1.

sin(oy + 01y ) =sin(180° — oi3) =sinag, 4WIA.

535.1) cos(%—x):l;sinx =1;x=g+2nk,kez .

2) sin(%n+x]:1;—cosx:1;cosx:—1;x:n+2nk,kez.

3) cos(xfn)=0;cos(n7x):0;7cosx:O;cosx:O;x=g+nk,keZ.
4) sin(x—g):l;—sin(g—x):1;—cosx:l;cosx:—1;x:n+2nk,kez.

5) sin(2x+3m)sin(3x +3§) —sin3xcos2x = -1;
sin 2x cos3x —sin3x c0s 2x = 0;sin(—x) = 0;sinx = O;x = nk,k € Z .

6) sin(5x —%n)cos(ZX +4m)—sin(5x + )sin 2x = 0;

€0s5%x c0s2x +sin5xsin2x = 0:cos3x = 0: 3x :§+ ik, X :%4-%'(,'( e”l.

536. ITycts B — mo6oii yron. Torma B = nk + o, rae K-kakoe-To 11eoe 9ucio,
a 0<a<m. U no popmynam npusenenus Sinf = sina, eciau k-uetHoe u Sinf =
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=-sina., ecru K-HeueTHoe, COSP = COSa., eciu K-ueTHOe U COSP=—COSa., ecim K —

T T
HedeTHoe, a tgf = tga m cgP = ctgo. Torma o =Eiy, roe 0<y SE. " no
(dopmysiam nmpuBeneHus ; Sino = COSY,CoSa = £Siny ,

tga = *ctgy, ctga = £tgy . Jlanee: siny = Zsin%cos%,

Y 42
27 27 - 2tg2 _1 tg )

COSy = COS sin®—,tgy = ,ctgy = )
2 1—tg2% 2tg%

fi
T.e. 3Has 3HAYEHUs SiN, COS, tg, ctg st yria % rae0 <% 7 MBI MOKEM BbI-

YHCIIUTH 3Ha4YeHwus Sin, €oS, tg, ctg must yria B. Y.r.a.
T T Y ¥
) n ) §+a+§—on §+(x—§+ot
537.1) sin| = +sin| X |=2sin cos =
3 3 2 2

= Zsin%com = \/Ecosoc ;

T B+ + T _pg_T_
2) COS(E*BJ*COS(E+BJ=7ZSM s Py Bsin s Py P =
4 4 2 2

:Zsin%sinB:\/EsinB;

e s o)

4
x[sin(2+aj+sm[ aj) Zsmoccos— 2sin %cosa:Zsinacow:sinZa;

oot ol o)

x| cos| o — = |+ cos = 2sinasins - 2008 0.C0S— = 2Sin 0. COSOL = SiNn 20t .
4 " 4 4

538.'1) c0s105° +cos75° = 2c0s90°cos15’ =0 ;
2) sin105° —sin75° = 2sin15°c0s90° =0 ;

11n 5n 2n
3) cos=——+c0s— = 2005 X cost =
12 12 3 4

N|@

1in 5t . 2n .om
4) cos— —c0s— = —-2sin—sin— =
12 12 3 4

s

2

SE

5) sin7—n—sinl:25in£cos£:
12 12 4 3
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6) sinl105° +sin165° = 2sin135° cos30° = —@ .

539. 1) 1+2$ina:2(%+sincx):2(sin30°+sinoc):4sin30 * 0 30 2’“ :
2) 1-2sina :2(%—sin(x):2(sin30° —sina) = 4sin 30 Z_OLcos30 ;a ;
3) 1+2cosa= 2(%+cosa) =2(cos60° +cosa) = 4cosmcosm%;
Tia I«
4) 1+sina=sing+sina=2sin 2 cos| 2
540. 1) sino +sin 3o _ 2sin 20.cos(—a) 920, wrn,
cosa+c0s3  2c0s20.cos(—a)
sin2a+sinda. 2sin3ocos(—a)  coso
= - - = — =ctga , 4.T.1.

cos2o —cosda.  -2sin3asin(-a) sina
541. 1) 2(cosa+cos3a)  4cos2ocos(—o) 4cos2o.coso _

' 2sin2a.+sinda.  sin2o+sin2o+sindo  sin 200 + 2sin 30.c0S(—at)

B 4cos2a.cos0 _2c0s20.  2c0s20. _ Ctg2o

2sina.cosa +2sin3o.coso. sina+sin3a. 2sinocos(—a)  coso |

1+sino—cos2o—sin3o. 1+c0s? o +5sin? o +sino —sin3a B

2)

2sin?a +sina —1 2sin® o +sina -1

B 2sin® o+ 2sin(—o)cos2o.  2sino(sino—cos2a) 23ina(25in2a+sina—1) —2sina
2sin® a+sino.—1 2sin a+sinoi—1 2sin o+sino —1 '

542. 1) cos* o —sin® o +sin 20, = cos 2. + 5in 20, =
=cos2a + cos(g - Za) = Zcos%cosﬁm - %) = \/Ecos[Z(x —%j , 4W.T.A.

27 27 27
2) cosa. + cos —3—+a + C0S ?f(x :005a+2005?c05a:

=cosa—cosa =0, 4.T.1.
3) sin2ao +sin5a. —sin3o

cosa +1-2sin? 2a
_ 2sinocosa + 2sinocos4o  2sino(cosa. + cosda.)
cosa + Cosda coso + cosda

543. 1) c0s22° + c0s24° + €0s26° + c0528° = 2¢0s1°c0s23° + 2c0s1°c0s27° =
= 2¢0s1°(c0s23° + c0s27°) = 4c0s1°c0s2°c0s25°;

=2sino , 4.T.1.
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T b 51 i b b b n 1
2) COS— +COS— + COS— = 2€0S—CO0S-— — COS— = 2C0S—| COS— —— | =
12 4 6 6 12 6 6 12 2

:2005E cosi—cosE = 4cos£sin5—nsin5:2\/§sin5—nsin£
6 12 3 6 24 8 24 8

sina. sinfB sinacosP+sinpcosa  sin(o +fB)

544. tga+tgP = + = = , 4TI
coso  Ccosf coso.cosf coso.cosf
H (0]
1) tg267° +1g93° = — M6 _4
€05 267° c0s93°
2) tgs—n+tg7—n=73mn =0.
12 712 (osdm.cos /™
12 12

545. 1) 1 - cosa + sina. = ¢0s0 — cosa + Sina =
.o . o .o o .o .o a ).
=-2sin—sin| —— [+ 2sin—cos— = 2sin—| sin—+cos— | ;
2 2 2 2 2 2 2

2) 1 - 2cosa. + cos2a = cos0 + cos2a. — 2c0saw = 2¢0sacos( — o) — 2c0saL =
= 2cosa(coso — 1);
2

. COS 0. +Sin 0. oS oL — C0S“ o —Sin o
3) 1+sina—cosa —tgo = =

coso
_cosafl-cosa)-sinafl-cosa) (L-cosa)coso—sina) (1 cosol)(L-tgol)
- cosa - cosa - '

. . sino +coso 1
4) 1+sina+cosa +tga =sina+coso + —— = (smoz+cosoc 1+—
cosa. coso

546. 1) cosa, ecru sina:ﬁ u E<0L<Tt; coso =— /1_£=_‘E;
3 2 3 3

2) tga., eciu Cosa:—ﬁ, Tc<a< ; tgou = 1= B 1.2
3 cos? o 5 \E

3) sina., ecin tgo = 2\/5 u 0<(X<—

\f 2«/_
1+tg o

4) cosa, eciu Ctgo = \/E u TC<O(<—

sina =tgaccosa = tgo. -

cosa. = Ctga.-sin o = ctgot | — —J2. |- 1 _12.
1+ctg a 3 3
547. 1) Zsin(n—oc)cos(g—a)+35in2[g—a -2=
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=2sinasino+3c0s? a—2=2cos? o +3cos? o = cos? a;

sin(n + oc)cos(in - ajtg(a *Ej
) 2 2) _—sina(-sina)-ctga) _ ctg?or .

b 3n —sina-sin o tgou
cos| —+a |cos - +o [tg(n+a)
2 2
548. 1) sinﬂ=sin[8n—ﬁj=—sinl _7, 2) thSJ_tQ{GTH_ J_tg,
6 6 6
3) ctg@:ctg(h—E]:—cth:—l;4) COSEZCOS(E)TC‘FE):*COSE:*Q'
4 4 4 4 4 4 2

549. 1) cos&—smw—n—cos 6rn—= |—sin| 4n-= | = cosE+sinE=«/§;
4 4 4 4 4 4

2) sin25—n—tg10—n:sm 8n+l —tg 3n+ L =sin£—tg£:—£;
4 3 3 3 3 3 2

3) 3¢0s3660° +sin(—1560°) = 3¢0s(360° -10 + 60°) +sin(—180° - 9 + 60°) =
=3¢0s60° —sin 60° :& ;

2
4) cos(— 945° )+ tg1035° = cos(— 180° .5-45° )+ tg(360° -3-45° ):

V2

=-c0s45° —tg45° = 77—1.

1+cof o . 1 1+cos? o—sina | sina
—— —-sina |=tga= - . =
sina sina 2cosa

550. 1) [

_2cosa sina
sina 2cosa

, 1+sin? o cosa | 1+sin
) ctgoy W—COSQ =—

=Cosal,

2
=2sina.

o—cos’ oc]_ cosa 2sin® ol

sina cosa, sino  cosa

) COS( +0t) sin” coso+sinacos ™ —cos * coso +sin ~sino
551. 1) 4 4 4 4

sm( +a)+cos( +oc) singco5a+sinacosg+cosgc05a—singsinoc

V2 N2 o 2

V2
|y Cosat sina — S Re0sa S sing ging

g003a+§sina+gcom—§sina V2cosa

=tgo ;

- (T T LT - T T - T
sm(——oc)—cos(——oc) SIN—COoSo —SIN A COS— + COSaLCOS— —SIN—SIN o
4 4 _ 4 4 4 4 _

2 =
) [T T T - T T - - T
SIN{——a]+COoS|——a SIN—COSa. —SIN o COS— — COS—COoS o — sIinasin—

4 4 4 4 4 4
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_ J2(cosa —sin o) 1o ctga

\/Esina

sinasinf _ cosocosp +sinasinB  cos(o— ) wr

552.1) 1+tgatgB =1+ = ) 4TI
C0S0.COSP €0sa.Cosf C0S0.COSP
2) tgo—tgh = sina  sinp _ sinocosP —sinpcosa _ sin(o —B) ara
coso.  Ccosf coso.Cosf coso.cosf

553. 1) 2sin 6a. cosz(%+3aj—sin 6a =sin 6a[2005{%+3q)—1}:
=sin6a-cos ~+6a. | = —sin? 6o = oc=E =—sin25—n=
2 24 4

=—sin?| g+ = :—sinzﬁz—l;
4 4 2

2) cos3a.+2cos(n —3a)sin2(%—1,5aj = cosSo{l— ZSiﬂz(%—l,sa)] =

:cossucos(ﬁ—saj — c0s30sin 30 = Lsin6o = = 2T | Lain(2m )21
2 2 36) 2 \5) 4
21
554. 1) \/5(008750_005150):—Zx/isin45°sin300 =_2\/§.7.§7_£.
1-2sin%15° cos30° 3 el
2
2T P J2
2 2c0s g_l _ cosZ :izﬂ
1+8sin?Fcos? ™ 142sin2™ 1+1 4
8 8 4

2sin20—sinda _ 2sin2a(l-cos20) 1-cos2o  2sin® o

- - = = = :Ztgza,l{.T.z[.
2sin2o+sinda 2sin2o(l+c0s20) 1+c0s20  2c0d o

555. 1)

T
2) 12 —0) = (1-cos( —201)) _1-sin2a_ 2c0s20(1-sin2a) _ 2c0s2a—sinda ’
4 (1+cos(g+2a)) 1+sin2a  2c0s20{1+sin2) ~ 2c0s20.+sindor

.T.]1.
556. 1) sin35° + sin24° = 2sin30°c0s5° = cos5’;
2) cos12° - c0s48° = — 2sin( — 18°)sin30° = — sin( — 18°) = sin18°.
557 (c_osB . smﬁ) 1-cos4a
sina cosa) cos(m—B+a)

L -2 2
_(cosacosp+sinasing) 2sin® 2o _ 2cos(a—p)sin® 20 _ 4sin2a.

%sin 20, ~cos(a—B) —%sin 20.cos(a—B)
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. n
sin(2a.—3m)+ ZCO{E +20L) —sin 20+ 2005 cos 20— 2sin-Fsin 201
558. 1) = 6 6

ZCO{E_ZQ} 3 co20.—3n) 2005%0052a+23ingsin2a—x/§cos&x
6

B —sin 20 —y/3 0520 +5iN 200 — 300520(__\/50,[92“ 4

 J3cos2a+sin20—y3cos20  Sin2a

Y .
2 Co{g - 20‘) ~3sin(251-20) ZCosgcos 20+ 25ingsin 20.—+/3c0s 20
2)

cos(4,5m—20)+2 C‘”{% 4 za] sin2a.+ 2cosgcos 20— Zsingsin 20,

_ V/3 €05 20 +5in 20.—+/3 cos 201 _sin2a tgo

= = —— , 4.T.1.
sin 2a+ﬁ0052a—sin 20 ﬁcosZa \/5
2
559. 1) 1 .c05a+0.052a: .Zcos c.x :c95a(2c05a 1):CthL,'{.T.Il.
sin 2o —sino sin2o—sina.  sina(2coso —1)
sina+sing sin%(2cos®+1)  sinZ(2cos +1)
2) 2 ___ 2 2 T _" 2 2 7 g% g
1+coso+cosy  2cos> L +cos?  cos(2cos +1)
2 2 2 2 2
560. T< < Iy tga:4/1_cosa =
4 2 2 1+cosa
561. sin OLCOS(x:—l(SinOL—COS(x)Z+l:—l+1:§;
2 2 8 2 8
2 2 .3 3 - : 1
sin“o cos“a _sin“a—cos’a _ (sina—cosa)(l+sinacosa) g 11
cosa  Sina sina.cosa sina.cosa 3 6
8
) _8
562. ctg2q=M=.ﬁ=_ﬂ;
2ctgo. 2 3
3
4sin2a  5co0s2a 4 20 2
4sin20.+5c0520. _ singe © sin2e  4+5Ctg2a T3 T3 4
6 9

2sin20—3cos2q.  28in2a_3cos20  2-3ctg2a 5, 12
sin 2o sin 2o 3
563. 1) sin?(o. + B) = (sinacosp + sinpcosa)? = sinacos’p + sin’Bcos’a +
+ 2sinaisinBeosacosp = sino. — sin‘asin® + sinpsin’a. + 2sinacosasinBcosp =
= sin?o. + sinp + 2sinasinf(cosacosp — sinasing) = sin’a. + sin?B+2sinasing x -
x cos(a + B), u.T.A.
2) sina + 2sin3a + sinba. = 2sin3acos2a + 2sin3a = 2sin3a(cos2a + 1) =
= 4sin3a.c0s%aL, U.T.11.
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564 sina.+sin3a.+sin5o.  2sin30cos 20 +SiN30.

COS0L+C0S30L+C0s50.  2€0830.C08 20 +COS3aL
sin3o(200s20+1)  sin3o

= =1g30., 4.T.1.
cos3o(2cos2a.+1)  cos3al
55, S _ o :tga(coslza):tga(l”gza):
sin® o +3cos® a tg3a+3 tg3a+3 tg3a+3
_ 2.5 10
T8+3 11

566. sinZ o+ cos(%faj cos[g+ ocj =

) T LT I LT
=sin a+(cos§COSa+sm§sma)(cos§c05a—S|n§smoc):

2 1 2

) ) 1. 1
o ==siN“ o+—=C0S° o =—, €.I.A.
4 4 4

. T 9
=SIn" o+ Cos ECOS

2 2

. T .
o —sin“ —sin
3

567. 1) %(5+3cos4a) = %(60052 20.+2) = %(6(c032 o—-sina)?+2) =

= %(6(sin2a +cos? (x)z —24sin a.cos o + 2)= %(8— 24sin? o.cos? )=
=1-3sin®acos? o = (sin® o + cos? a)(sin? o + cos® o) — 3sin? . cos? o =

=sin® o+ cos* o —sin® a.cos? o = (Sinz(x +cos? a)(sinAa +cos* a) -

2 o cos? oc(sinzoc+cos2 ) =sin®o +cos® o +sin? acos? o +

6

—sin
+sintocos? o —sinacos? o =sin® o+ cos® o, ur

2) sin® o+ cos® o = (sin* o + cos* a)? — 2sin* 0. cos* o =
:((sin2a+coszoc)2—Zsinzacosza)z—Zsin4acos4a:(l—ZsinZacosza)z—

—2sin* a.cos* o =1— 4sin? a.cos? o +2sin® awcos*® =1—sin?

o +lsin42a=
8
=l—l(l—COS4(l)+i(l—COS4OL)2 11yl cosaa+
2 32 2 2

+i—icos 4o +icos2 4o :i(cos2 4o +14 cos 4(x+17), 9.T.10.
32 16 32 32
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I'naBa VI. Tpuronomerpuyeckne ypaBHeHHs

568. 1) arccos0 =g ;

VZ_x,

3) arccos— =
2

4
5) arccos[—g]

6) arccos[—g] =n— arccos[%} —n-Z= 3 .

2) arccosl = 0;

4) arccoslz ;
2 3

3 =

=m—arccoS—=n——=—
2

6

T

5n
6

569. 1) 2arccosO+3arcc051:2-g+3~0 =7;

2) 3arccos(-1)-2arccos0 = 3- n—2~§

27 ;

3) 12arccos£—arcco L -12.%_ -E:O;
2 2 6 3
4)4arccos[—g]—6arccos(—g]=4-%— -Z?R=3n—4n=—n.

570.1) arccosg

T 1 3 1
5 < 3 = arccosz , T.€. arcc0S— < arccos— ;

2) arccos[— %j < n=arccos(-1), r.e. arccos{—%) <arccos(-1);

571.1) cosx =

2) COSX = 33
2

=— >— =arcco —Q , T.€. arcco —ﬁ >arcco{—1j.
2 2 2

V2

2

x:iarccos%Jrznk; Xzi%-ﬂ-an,keZ;

;X =J_r[n—arccos§]+2nk ;X =i%n+ 2nk.k e Z;

3) cosx:—i; X =4 rc—arccosi +
V2 V2

572.1) cosx = %;

2) cosx =-0,3;
3) cosx = —g'

27k ; X:i%-i—an,keZ.

X = iarccos%+ 2nk,keZ;

X = +(n —arccos0,3) + 2nk, k € Z

X= i[‘lt —arccos 5

V3

J? X:i%+2nk,kez.
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573. 1) cosdx = 1; 4x = +arccosl + 2nk; 4x = 27k; X = g k,keZ.
2) cos2x = — 1; 2x = +(n — arccosl) + 2rk; 2x = £r + 27k;

X=i§+nk,kez.

X X 1 X 3n
3) V2cos—==-1; = =+(—arccos—=)+2nk ; = =+—+2nk ;
) 4 5= ﬁ) eyt
X =13 + 8nk, k € Z.

4) 2cos£=\/§; 1=iarccos£+2nk; i=i£+2nk;
3 3 2 3 6
X=i£+67‘ck,keZ.
2
5) cos(x+%j:0; x+%:iarccosO+2nk; X:—%-Q—an,kez.

6) cos(Zx—%):O; 2x—%=iarccosO+2nk; 2x:%+2nk;

X = z +nk, keZ.
8
574. 1) cosxcos3x = sin3xsinx; €0SXC0S3X — sin3xsinx = 0;
cosdx = 0; 4x ="tk x==+ZTkkez.
2 4
2) c0s2xcosx + sin2xsinx = 0; X = g+ nk,keZ.

575.1) arccos(\/g—?;) — HMMEeT, T.K. ‘«/6—3‘ <1;
2) arccos(ﬁ —2) — HMeeT, T.K. ‘\/7 —2‘ <1;
3) arCCOS(Z - \/E) — HE UMEET, T.K. ‘2 —x/ﬁ‘ >1;

4) arccos(l—«/g) — HE UMEET, T.K. ‘1—\/3‘ >1;

5) tg(3arccosl) — HMMEET, T.K. ?;arccosl = 4 —ni L
2 2 3 2
576. 1) cos’2x = 1 + sin®2x; c0s22x — sin?2x = 1;
cosdx =1; 4x = 21k x:gk,kez.
2 V3
2) 4cosx = 3; cosx:iT;
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x:i%+2nk u x=i%+2nk,keZ,T.e. x:i%+nk,kez.

3) 2c0s’x = 1 + 2sin>;  €os® X —sin® X :%;

cost:l; 2x=i£+2nk; x=i£+nk,kez.
2 3 6

4) Zﬁcoszx =1+\/§; \/E(Zcosz x—l):l;

cost:i; 2x=i£+2nk; x=i£+nk,kez;
V2 4 8

5) (1 + cosx)(3 — 2cosx) = 0;

3 .
cos=-1wu COSX = 3 ;X =7+ 21K, K € Z; Bo BTOpOM cilyyae pelieHHi HeT.

6) (1 - cosx)(4 + 3cos2x) = 0; CcosX=1wu COSX = —% ;
x = 21k, Kk € Z; Bo BTOpOM Cilydyae pelieHHil HeT.

7) (1 + 2cosx)(1 — 3cosx) = 0; COS X = —% M COS X :% ;
X =J_r2?n+2nk u X =iarccos%+2nk,k eZ.

1 2
8) (1 —2cosx)(2 + 3cosx) =0 COS X :E U COSX = -3 :

x=t§+2nk u x=i(n—arccos§)+2nk,kez.

577. cost:—l; 2X:iﬁ+2nk; x=i£+nk,kez;
2 3 3
{ TE_57'E:| )
Cpeau HUX OTPE3KY ey MIpUHAUIEXKAT:
173727y 3T g M g I T e g
578. cos4x:£; 4x=i£+2nk; x=i1+£k,kez,
2 4 16
cpeﬂHHch|X|<£; xlz—l,xzzl.
4 16 16
1 7
579. 1) arccos(Zx—S):E; 2Xx-3=cost: 2x-3==: x=-L:
3 3 2 4
2) arccosx—ﬂ—ﬁ' X—H—cosﬁ' 1-3.[-1); x——E
== X =0 s .[Wj, .

580. arccos a = a, Takoe, uto CoSa = @, 1 0 < o < 7, 10 OMpeAETHHUIO.
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Torma cos(arccos a) = cosa = a, 4.T.nI.

1) cos(arccos0,2) = 0,2; 2) cos(arccos(—%)) .2 :

3

3 3 3
3) cos(n +arccos=) = —cos(arccos—) = - ;
) cos(n 4) ( 4) :

4) sin(E + arccosé) = cos(arccos 1) 1 ;
2 3 33

5) sin(arccosg) = 17cosz(arccosg) :\/ -—==,TK

arccos% e [0;n] usino > 0 s Beex o € [0; 7i];

6) tg (arccos%) = \/2131 15 1 :% y T.K.
Cos™ (arccos
(arccos =)

arccosi >0 utga >0, mis Bcex o € [O;g} .

)

581. arccos(cosa) = B, 0 < B < m, uro €OS B = €COSal, Tak 4To oL = P ©
arccos(cosa) = o, 4.T. 1.

1) 5arccos(cos%) =g ; 2) 3arccos(cos2) = 6;

3) arccos(cos 8711) = arccos(—cos g) = 1t —arccos(cos ;) = 67n ;
4) arccos(cos4) = arccos( — cos(4 — m)) = w — arccos(cos(4 — nr)) = 2n — 4.

582. 1) sin(arccos% +arccos &) =sin(arccos E) -cos(arccos &) +

+cos(arccos— )sm(arccos—)— /1—E 2\/— 1 /—6 — %f .

4
2) cos(arccosg —arccos 7) = cos(arccosf) . cos(arccosg) +

43 34 24
+sin(arccos— )sm(arccos )—--— §'§+§'§=v5'

583. 1) cos(2arccosa) = ZCOSZ(aI’CCOSﬁ) 1= 2a -1;

2) cos(%fc +arcsina) =sin(arcsina)=a.

1+
584. 2arccosw/ *2 _arccosa ;
2arccos / = 2arccos ’1+cos(arccosa) Zarccos(cos( arccosa)) =

=2 Earccosa =arccosa , 4.T.A.

585. 1) cosx = 0,35; X = tarccos0,35 + 27k, k € Z,
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C TIOMOIIBI0 MUKPOKAIBKYJIATOpa HaxoauM arccos0,35;

2) cosx =-0,27; X = (n — arccos0,27) + 2nk, k € Z,
C TTOMOIIIBI0 MUKPOKAIBKYIIATOpA HaxoauM arccos0,27.
586. 1) arcsin0 =0, 2) arcint - 3) arcsiré _z,

3
4) arcsint = ; 5) arcsin 2 =_T;  6) arcsin B -_I.
2 6 2 4 3

587. 1) arcsinl — arcsin(- 1) = 2arcsinl = 74

2) arcsin—— +arcsin| ———|=0;  3) arcsinl+arcsin£:£+£:£2
J2 V2 2 2 6 3 2
4) arcsin —ﬁ +arcsin L rx__z,
2 2 3 6 2
588. 1) arcsin~ u arcsin(flj;
4 4
1 1 . 1 1 . 1).
arcsin= > 0 > —arcsin= = arcsin| - = |, T-€. arcsin= > arcsin| - = |;
; yorn(-4) o)
2) arcsin(—ij u arcsin( — 1);
4
. 3 T . . 3 .
arcsin| —= | > ——= = arcsin(-1) , T-€. arcsin| —= | > arcsin(~1) -
4 2 4
589. 1) sinx = % ;o ox=(-1)k aI‘CSin%Jthk pox=(-1)k g+nk, kez;
2) sinx=g; x = (-1)¢ arcsingmk; x=(—1)k§+nk,kez;
. 1. . 1 . kil T
3) sinx=———;  x=(-1)farcsin| —— |+7k; x=(-1)"Tinkkez.
V2 V2 4
590. 1) sinx:%; x = (1) arcsin§+nk,kez;
2) sinx:—%; x:(—l)k+1arcsin%+nk,kez;
3) sinx=§§ x:(fl)karcsingﬂrk,kez-
591. 1) sin3x = 1; 3x=g+2nk; x=%+2—;k,kez;

2)sin2x =-1; 2x=—%+2nk; x=—%+nk,kez;

3) \/Esing=—1;§=(—1)k*1arcsini+nk; x=(—1)k+1%“+3nk,kez;

V2
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4) 2sin X =3 1:(—1)k arcsinﬁwck; Xz(—l)kﬁ-knk,kez;
2 2 2 3
5) sin(x+3—n):02 x+F 04k ; x=—3—n+nk,kez;
4 4 4
6) sin(2x+2)=0; 2+ X =7k ; x=-L1+Tkkez.
2 2 4 2

592. 1) sindxcos2x = c0s4xsin2x;
Sindxcos2x — cos4xsin2x = 0; sin2x=0; 2x=mk; Xx= gk, keZ.

2) €052XSiN3x = sin2Xc0s3X;
€052xsin3x — sin2xcos3x = 0; sinx = 0; x=mk, k € Z.

593.1) arcsin(\/g —2) — uMeer, T.K. |J§ — 2| <1:
2) arcsin(+/5 —3) — nmeer, T.k. ‘\/5_3‘ <1;

3) arcsin(3 - Jﬁ) arcsin(S—\/l_Y) — He UMeeT, T.K. 3 — «/ﬁ< -1,
4) arcsin(2 — x/ﬁ) — He UMEET, T.K. 2 — «/E < -1

5) tg(6arcsin%) — HMEET, T.K. tg(6arcsin%) =1g(6 %) =tgn=0;

2
6) tg(2srcsin 7) — He HMMeeT, T.K. tg(Zarcsin%) :tg(z.%) - tgg — He cy-

IIECTBYET.
594. 1) 1 - 4sinxcosx = 0; 1-2sin2x=0;  sin2x =% :
2x = (-1} S+ mk; x=(1f S+ Tkkez;
6 12 2

2) \/§+4sinxcosx:0; \/§+25in2x:0;

V3

sin2x = -2 2x = (1} 4k x=(C1" I Ik kez;
2 3 6 2

3) 1+6$in£cos£=0; 1+35in£:0; siniz—l ;
4 4 2 2 3

_ (—1)k+1arcsin1+ ik ; x = (-1)k? arcsin = + 2nk k € Z;

2 3 3

4) 1—85in1c031:0; 1—4sin2—X:0;
3 3 3

sin 2% _ (=1)% arcsin Lk x = (-1) Barcsint+ 3k kez.

3 4 2 4

595. 1) 1 + cos5xsindx = cos4xsin5x;
€0s4xsin5x — cos5xsindx = 1; sinx=1; x :ng 2nk,keZ;
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2) 1 —sinxcos2x = c0s2xsinx;

SINXC0S2X — sin2xcosx = 1; sin3x = 1; 3x :g+2nk DX :%Jrz_;k, keZ.
. . o 3 . 1.
596. 1) (4sinx — 3)(2sinx + 1) =0; sinx = Wi Sin X = X
X = (~1)¥ arcsin%+nk wm x = (—1)K* %4— nk,keZ;
. . . 1 . 3
2) (4sin3x — 1)(2sinx + 3) = 0; sin 3x = WM SinX =——;
X = (71)k arcsin % + 1k, k € Z, a BO BTOPOM CJly4ae PELICHUI HET, 3HAYMUT,

x = (-1 1arcsinl+£k, keZ.
3 4

597. sin2x:£; 2x:(—1)k£+nk; x=(—1)k£+£k,kez;
2 6 12 2

. . 51 13n 17n
u3 HUX npoMexyTky [0; 2n] npunamiexar: x =£,x = Xg=—— Xy =
P yry [0: 2n] np T R TR TR
X (LK E —(_1)k2m
smi:\/ﬁ E_( 1) 3+T:k,keZ x=(-1) 3 +2nk,keZ
598. 2 2 s Ix—4n<n  4x <5n

log, (x-4m)<1 |y _ar>0 X > 4n

14rn
PemnrenneM cucTeMsl SIBIIETCSI X = — .

599. Tlycrs arcsina — o, Torma ae[_ﬁ;f} u sina = a. CienoBarenanbHo,
2 2
sin(arcsina) = sina = a, 4.1.11.

P N (1)) 1.
1) sm(arcsm?)=?, 2) sm(arcsm[—gD— ;

: .3 y .3 3
3) sin(m +arcsin—) = —sin(arcsin>) = == ;
) sin(z 2 ( =72

3n AL : 1 1
4) cos(= —arcsin=) = =sin(arcsin>) = - ;
) cos( 5 3) ( 3) 3

5) cos(arcsin%): 1fsin2(arcsing) =\/ _16_3,

2% 5’
(sinarcsin %) 1 1

6) tg(arcsin—) = io = =5
V10" cos(arcsin Nl V10 N 3
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600. IIycts arcsin(sina)=f, toraa sino =sinf u 7gg[3gg u 7ggagg
T.e. 0=P. 3Hauwur, arcsin(sina) = a, 4.T.1.
1) 7arcsin(sin E) =7.Zon; 2) 4arcsin(sin 1) = 4-1 =2,
7 7 2 2
.. bn LMW
3) arcsin(sin—) = arcsin(sin=) =—;
) ( 5 ) ( 7) -
4) arcsin(sin5):arcsin(sin(s 2n) =5-2m.
3 4.
601. 1) cos(arcsin 1—-sin®(arcsin \/ - =
) cos( ) %( 5) %5
2) cos arcsin(—ij = _[1-sin? arcsin(—ij 1163,
5 5 25 5
3) cos arcsin(—lj — [-sin?[ arcsin| -1 || = 1—1:£
3 3 9 3
4) cos(arcsmi) 1- 5|n2(arcsm ) \/—i,@.
602. 1) Sin(arccos—) = fl—cosz(arccos—) = 4 5 ;
3 3 9 3
2) sin[arccos(—lD = Jl—cosz(arccos(—ln _h-lo ¥ :
2 2 4 2
603. 1) sin(arcsin % + arccos&) = sin(arcsin %) . cos(arccos%) +
+sm(arccos£) cos(arcsin yi 1
+,/1—cos (arccos—) [L-sin (arcsml)_ £-}+£&:4 2
3 3 3
2) cos(arcsm 5 +arccos— ) cos(arcsin ) cos(arccos— ) sin(arcsin )
sm(arccos—)— \/1 smz(arcsm—) —-\/l cos (arccos—);ii—gézl
5 55 55 25
—1<X23<1 [2<X<a
604. 1) arcsin(X -3) == ; 2 : 27 {4 SX<8 Gperx=7
2 6 X3=sin® |X=3+l x=1

2) arcsin(3—2x) = —% ;

{—1s3—2x£1 {4< —2x<-2 {1£x£2 6++2

3—2x:sin(—4) 2% 3+£
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605. T.k. 0<a<l, 10 arcsina e [0; g} u 2arcsina=[0; «t], u arccos(l— 2a2) c [O;n] ;

cos(2arcsina) = 1 — 2sin*(arcsina) = 1 — 2a® = cos(arccos(l — 2a?)), T..
2arcsina = arccos(1 — 2a2), w.1.x.

606. 1) sinx = 0,65 x=(- l)karcsin0,65 + 1k, kK € Z, ¢ nomoupto
MHKPOKAaIBKYJIITOpa HaxoauM arcsing,65.
2) sinx =-0,31 x=(- 1)k *larcsin0,31 + 1k, k € Z, ¢ moMoIpio MHUK-

PpoKasbKyssTopa Haxoaum arcsin0,31.
607. 1) arctg0 = 0; 2) arctg(~1)= _% :3) arctg(—‘/f] - ,% 1 4) arctgy/3 =§ .

608. 1) 6arctgx/§4arcsin[iJ :6-5—4-(—%] =2n+n=3n;

7) %3
2) 2arctgl+3arcsin B P O . O B
2 4 6 2 2
2 o 3n 5t 9n 47n
3) sarctg|-+/3 |- 3arccos A2 =5 |-——|-3|=|= ===
) g( \/7) 2 3 4 3 4 12

‘EJ s arctg(-1)=-Z>-Z= arcsin[—
2 4 3

609. 1) arctg(-1) u arcsin[— ‘/25] ,
NERR
S |’

2) arctg\/g u arccos% ; arctg\/_ :g = arccos% , T.€. arctg\/g = arccos% )

T.C. arctg(~1)> arcsin(—

3) arctg( - 3) m arctg2; arctg( — 3) < 0 < arctg2, T.e. arctg( — 3) < arctg2;
4) arctg( - 5) u arctg0; arctg( — 5) < 0 < arctg0, T.e. arctg( — 5) < arctg0.

1 1 i
610. 1) tgx =—; X =arctg—+7kK ; x=—+nk, keZ;
7 7 6
2) tgx:ﬁ; x:arctg\/gﬂck; x=%+nk,kez;
3) tgx:—\/g; x=arctg(—J§)+nk; x=—g+nk,kez;
4)tgx =-1; X = atctg(— 1) + nik; x=—%+nk,kez;
5) tgx = 4; x =arctgd + 7k, k € Z;
6) tgx =-5; x = arctg(- 5) + nk; =—arctg5 + 7k, k € Z.
611. 1) tg3x = 0; 3x = 7ik; x:%k,kez;

2) 1+tg£=0; tgiz—l; :—£+7ck; x:—ﬁ+3nk,kez;
3 3 4 4

X
3
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3) \/§+tg£:0; tgiz—\@; i:—£+nk;x:—27r+6rck,kez.
6 6 6 3

612. 1) (tgx —1)(tgx ++/3)=0;

tgx = 1 wim tgx:—ﬁ; XZ%-HTk WA x=—g+nk,kez;

2) (\/3tgx +1)(tgx —/3)=0;

'[gX:—i 581051 th:\/E; Xz—g-t—nk WA Xz%-&—nk,kez;

V3
3) (tgx — 2)(2cosx — 1) = 0;
tgx = 2 wm cosx:%; X = arctg2 + mk win x=i§+2nk,kez;
4) (tgx — 4,5)(1 + 2sinx) = 0;

tgx = 4,5 mm sinx:—%; X = arctg4,5 + 7k mm X =(—1)k+1%+nk, keZ:
X
5) (tgx+4)(tg5—1):0;
X X =
tgx = — 4 wim th:l; X = —arctg4 + nk win E=Z+nk,keZ,T.e.
X = —arctg4 + nk i x=g+2nk,ke2;

[Mocnenusisi cepust KOpHEH HE MOIXOIUT, T.K. tg(g+ 21K) — He cyuiecTBy-
er, .e. X = —arctgd + nk, k € Z;
6) (tg%+l)(tgx -1)=0; tg% =-1 wm tgx = 1;
£:—£+nk WIu X:E-Htk, keZ;
6 4 4

-3n i .
X = ED +6m wm X = y, + 1k, keZ.IlepBas cepusi KOpHEl HE TOJIXOAUT,

T.K. tg (—37“ +67K) — He CyliecTByeT, 3Ha4UT, X = % +7k, keZ.

V3

613. tgx =—; x=£+nk,ke2;
3 6

Hanmenbinit monoxuTeNnbHbI KOPEHb Xq = T a HauGoNbIIHiT OTpHLIATEIIb-
6

. 51
HbIN =——.
X2 6
b1 b1 2
614.1) arctg(5x-1) =—; 5x-1=tg—; bx=2; Xx=—;
) arctg( ) 2 95 c
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3+\/§

5

2) arctg(3—5x)=—g; 3_5X:tg(_gj; Bx=3++3: x=

615. Iycrs arctga=a., Toraa —g <a< g u tga=a, t.e. tg(arctga)=tgo=a, u.T.11.

1) tg(arctg2,1) = 2,1; 2) tg(arctg(-0,3)) =-0,3;
3) tg(n — arctg7) = — tg(arctg?) = - 7; 4) ctg(g +arctg6) = —tg(arctg6) = -6 -

T

616. Ilycrs arctg(tga) = B, Torma —g< a <E;_g<ﬁ< T

5 u tgp = tga, 3Ha-

4uT, o, = f, T.e. arctg(tga) = o, €.T.1.

3. n m .
1) Zarctg(tgZ) =3-Z =2 ; 3 ) _E)| =
) 3arctg( 97)=3-2= ) arctg| tg 5 |=arctg| tol -2 .

2) 4arctg(tg0,5) =4 - 0,5=2;  4) arctg(tgl3) = arctg(tg(13 — 4n))=13 — 4x.

5n T .
617. 1) arct tsz " t[“j __r.
)arcg(cg 5 | =arctg o~ 3

3n m . . 5m 1 .
2) arctg(ctg=—) =arctg(-tg—) =——  3)arctg(2sin—) =arctg(2- =) =arctgl=—;
)af09(094) arctg( 94) 2 ) arctg(2si 6) o( 2) o=
4) arctg(ZSing) =arctg(2- ?) = arctg\/g :g
1 — 1 1
618. T.x. arctgae[fz;ﬁj, TO cos(arctga) = —\/ - ,
22 (arctga) 1+tg’arctga) Vi+a? 1442
4TI,

619. 1) tgx = 9; x = arctg9 + nk, k € Z, ¢ mOMOIIBIO MHUKPOKAIBKYJISITOpA Ha-
xozaum arctg9;

2)tgx=-17,8; x=-arctg7,8 + nk, k € Z, ¢ momMomIbI0 MUKPOKAIBKYJISATOPA
HaxoauMm arctg7,8.

k

620. 1) sin2x=l; sinx =~ sinx:—l; x =(-1) X ik wm
4 2 2 6

X = (—l)k+l %+nk, k € Z ; 0606mas;, monydaem X = i%+nk, keZ;

1 1 1 b
2x:—; COSX=——= WM COSX =——— x:J_rZ+2nk WU

2 R Nl

X =i?27n+2nk, k € Z; 06006m1as1, moxyuaem X :%+%k,ke Z;

2) cos
. . . 1

3) 2sin® + sinx—1=0; sinx =a; 2a’° +a—1=0; a, = — 1, 8=

sinX = -1 nim sinx=%; Xzngank M X=(—1)k%+nk,kez;

4) 2c0s’ + cosx — 6 = 0; cosx = a; 2a’+a—6=0;a, =4, azzg;
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COSX = —4 unm COS X :% ; YPAaBHEHUS PELIEHUN HE UMEIOT.
621. 1) 2cos’x —sinx + 1 =0; 2(1 —sin®) —sinx + 1= 0;

2sin?x + sinx—3=0; sinx =a; 2a’ +a—3 = 0; a:—%,azl; sinx:—%,

. i o
sinx=1wum X = E+ 21k, K € Z ; mepBoe ypaBHEHHE PEILICHHI HE HMEET.

2) 3cos’x —sinx — 1 = 0; 3(1 - sin®) —sinx - 1 = 0;

3sin’x +sinx-2=0; sinx=a; 3a’+a-2=0; a=-1, azzg;

. . 2. T K .2

SInX = —Ln sinX =23 X == -+2rk wm x=(-1) arcsin =+ k. ke Z.

3) 4sin®x — cosx — 1 = 0; 4(1-cos2x) —cosx —1=0;

4cos’x —cosx—3=0; cosx=a; 4a’+a-3=0; a=-1, a2:§;
4

cosx = — 1 i cosx:z; X =7+ 27K win x:iarccos%+2nk,kez.

4) 2sin?x + 3cosx = 0; 2(1- coszx) + 3cosx = 0; 2c0s?X + 3cosx —2 = 0;

cosx = a; 28 -3a-2=0; al:—%,aZ:Z; cosx:—% WK COSX = 2;

X = iz?n+ 271k, k € Z ; BTOpOE ypaBHEHHE KOPHEN HE HUMEET.

622.1) tg°x = 2tgx = +2 x = +arctg2 + 1k, k € Z;

2)tgx=ctgx tg>x =1 tgx==1 x=i%+nk,ke2;
g>x-3tgx-4=0 tgx=a a’-3a-4=0 a=-1a°=4;

tgX =— 1 um tgx = 4; X:—%+nk i X = arctgd + nk, k € Z.

4)tg’x —tgx +1=0 tgx=a a’-a+1=0 D <0, pemennii Her.
623. 1) 1 + 7cos>x = 3sin2x;

sin? + 8cos>x — 6sinxcosx = 0] : cos?x; tg>x — 6tgx + 8 =0;

tgx = a; a’=6a+8=0; a;=2,8=4;, tgx=2umtgx=4;

X = arctg2 + 7k wim X = arctgd + nk, k € Z.

2) coS2X + COSX + sinscosx = 0;

2c0s%x — sin? + sinxcosx = 0 | : cos; tg>x —tgx =2 =0;

tgx = a; a?-a-2=0; at=2,a°=-1; tgx=—1mmtgx =2;

X =—%+nk W X = arcrtg2 + 1k, k € Z.
3) 3 + sin2x = 4sin’x;

sin®x — 2sinxcosx — 3c0s?x = 0 | : cos?x; tg> — 2tgx — 3 = 0;
tgx = a; a?-2a-3=0; a;=-1,2=3; tgx=—1wmtgx =3;
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X :—%-Htk i X = arctg3 + ik, k € Z.

4) 3c0s2x + sin®x + 5siNXCOsX

tgx = a;

2a?-5a-3=0;

= O,
3c0s2X — 2sin®x + 5sinxcosx = 0 | : cos’X;

X = farctg%+ nk w X = arctg3 + nk, k € Z.

624.1) ﬁcosx +sinx =0 |:cosx;

X=—£+nk,keZ;
3

2) cosx = sinx |:cosx; tgx =

3) sinx = 2cosx [:cosx;  tgx =

4) 2sinx + cosx = 0 |:cosX;
1
X =—arcth+rck, keZ.

625. 1) sinx —cosx =1 |: V2

sin x cos = —sin X cos x :Q;
4 2
X—£=(—1)k L k;
4 4

2) sinx + cosx =1 |:«/5;

. T .7 2.
sin X c0S — +SiN —COS X = —;
4 4 2
LY ) U
4 4
3) ﬁsinx+cosx:2 [:2;
T . . T .
cos—sin X +sin—cosx =1,
6 6
x+2=2 1 onk;
6 2

4) sin3x+cosSx=\/§|:\/§ ;

T . . T .
coszsm 3X + €0Ss 3X smzzl,

ﬁ+tgx=0;

1; x=£+nk,ke2;
4

2; x=arctg2 + 7k, k € Z;

2tgx + 1 =0; tgx:_%;

sin x ‘/_—gcosx:‘/E
sm(x—%:ﬁ:
2
x=(1)Z+Z nkkez;
4 4
sin x £+§cosx_£,
sin(x+E):£:
4 2

x = (1) %—%mk,kez;

N

- 1 .
sinX+—cosx =1,
2
. T .
sin(x+=) =1,
( 6)

x:%+2nk,kez;

V2 V2

Tsin 3X+—cos3x=1;

. T
sin(3x+—=) =1;
( 4)

2tg? - 5tgx = 3 =0;

1 1
Q=——,a=3; tgx=—= wm tgx = 3;
1 5% g 5 g

tgx = —3 ;
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PN W x=l 2y kez.
4 2 12 3
€0s3x — cosx = 0; — 2sin2xsinx = 0; sin2x = 0 wu

sinx=0; 2x =nk wmu X =7k, kK € Z;

626. 1) cosx = c0s3x;
X :gk wi X = nk (BXxomur B cepuio
KOpHE#H ngk),kez, T.€. ngk,kez;

2) sin5x = sinx; sinbx — sinx = 0; 2sin2xc0s3x = 0; sin2x = 0 um c0s3x = 0;
2X = 7k nnn 3X:g+nk,kez; ngk WA X=£+£k,keZ;

3). sin2x =co0s3x; €0s3x —sin2x =0; sin(g+3x)—sin2x=0;

2sin| =+ 2 |cos £+5—X =0, sin| 2+ 2| =0 nmm cos £+5—X =0,

4 4 4 2 4 2 4 2
Ty Xk wm E+5—X=E+nk, kKez) Xx=——=+2nk HIH x=£+ﬁk, kez,
4 2 4 2 2 10 5

4). sinx +cos3x =0; cos3x +cos(gfx) =0,

2005(3 + x)cos(—% +2x)=0; cos(g +x)=0 WM

cos@x -5y =0, Zox=Crnk wm 2x-Z =T qk,
4 4 2 4 2

kez;x=E+nk un x=3—n+2k,kez-
4 2 2

627. 1) cos3x — cos5x = sindx; — 2sindxsin( — x) = sindx; sindx(1-2sinx)=0;
sindx = 0w sinx :%; 4x = ik wim X = (—1)k%+nk,k €Z;

X :%k Wi X = (—l)k%+nk,k eZ,;

2) sin7x — sinx = cos4x; 2sin3xcos4dx = cos4x; cos4x(2sin3x — 1) = 0;

c0s4x = 0 unm sin3x:%; 4X:g+nk WU 3X=(—1)k%+7ck,kez;

x=24 Tk x =1 =+ Zkkez;
4 2 18 '3

3) cosx + cos3x = 4¢0s2X; 2c052XCc0s( — X) = 4c0s2X; c0s2X(4 — 2cosx) = 0;

€0S2X = 0 umm COSX = 2; 2x = g+1[k, keZ, BO BTOPOM ciydae pelle-

HUM HET, T.C. x:£+£k,kez§
4 2

4) sin® — c0s?X = C0s4X; — C0S2X = 2c05°2X — 1; 2c0522X + c0s2X — 1 = 0;
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1 1
cos2x =a;2a’+a-1=0; 8 =-1, a2:5;0052x=—1mm COSZXZ?
2X =t + 2nk wiu 2x=i%+2nk,kez; X=g+nk WA x=i%+nk,kez-

628. 1) (tgx—ﬁ)(Zsinﬁﬂ) —0; tgx=+3 nm sin% - _%;

X == 4ok win L:(—l)kﬂﬁﬂtk,k eZ;
3 12 6
b k+1 .
x=§+nk Wi X=(—1) 2n+12nk, ke Z;
2) (1—x/§cos§)(l+\/§tgx):0; cos%:% I tgx:—‘é§ ;

£=i£+2ﬂ:k WIIN X=—£+7ck,keZ;
4 4 6

x=+n+8nk, k € Z mm Xz—%-kﬂ:k,kez;

3) (2sin(x+2)-1)(2tgx +1) =0 ; in(x+ %)=L wm g =—1;
) ( sm(x+6) )(2tgx +1) sm(x+6) > gx 5
X+%:(—l)k%+nk I/IIII/IX:—arCtg%-FTEk, keZ:;

X=(—1)k£—%+nk I/IJ‘IPIX:—aI'Ctg%+TEk, keZ;

6
n . n, 2 _a
4) (1+/2 cos(x + Z))(tgx -3)=0; cos(x +Z) =—_= nmtgx = 3;

X+%:i37n+2nk win X = arctg3 + 7k, k € Z

X=g+27‘ck,X:—TC+271:|(I/IJII/IX:aI'Ctg3+ﬂ:k,kEZ

nepBasi cepus KOpHEH HE MOJIXOMIMT, T.K. tg(£+ 27k) — HE CYILECTBYET, T.€.
2

X =—7 + 21k wim x = arctg3 + nk, k € Z
629. 1) //3sinxcosx =sin? x;  sinx(v/3cosx —sinx) =0
sinx = 0 wiu ﬁcosx—sinx:o; sinx = 0 wu ﬁ—tgx:o;

sinx = 0 wiu th:\/g; X =k wiu X:g+nk,kez;

2) 2sinXCcosx = COSX; cosx(2sinx — 1) = 0;
cosx=0mmsinx=%; =§+nk Wi X=(—1)k%+nk,kez;
3) sindx + sin%2x = 0; 2sin2xc0os2X + sin?2x = 0;
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sin2x(2cos2x + sin2x) = 0; sin2x = 0 uu 2c0s2X + sin2x = 0;
sin2x = 0w 2 + tgx = 0; sin2x = 0 wim tg2x = — 2;
2x = 7k mim 2X = — arctg2 + nk, k € Z;

x=2K wm x:—larctgz+£k,kez;
2 2 2

4) sin2x + 2cos’x = 0; 2sinXcosx + 2c0s?X = 0;
2cosx(sinx + cosx) = 0; c0sx = 0 mim SinX + cosx = 0;
cosXx =0 mmm tgx + 1 = 0; cosX = 0 mnm tgx =—1;

X=£+TE|( WIN X=—£+Tck,keZ.
2 4
.9 1. 2 .
630. 1) 2sin“ x =1+§sm 4x ; 1-cos 2x =1+§sm 2X COS 2X ;
2 . . 3
cost(§S|n2x +1)=0; €0s2x = 0 mim Sin 2x:—5;

2X = %+ 7K , BO BTOPOM CiIy4ae peleHuii HeT X = %+%k, kez;

2) 2c0s22x — 1 = sin4x; 1 + cos4x — 1 = sindx |:cos4x;

1 =1tg4x; 4x:%+nk; x=%+%k,kez;

3) 2c0s%2x + 3c08X = 2; 2cos? x +§(1+ cos2x)=2;

4c0s”2x + 3c0s2x — 1 = 0; COS2X = a;

4% +3a-1=0; a;=-1, aZ:%; €0s2X = — 1 niu cost:%;

2X =7+ 27K unu 2X = iarccos%+2nk, keZ,te.

b 1 1
X=—+7nK mmu X =t+—arccos—+rnk, ke Z;
2 2 4
4) (sinx + cosx)? = 1 + cosx; sin? + cos?X + 2sinxcosx = 1 + COsX;

- . . 1
2SiNXCOSX = COSX; cosx(2sinx=1) =0; cosx =0 umu sinx = 5 ;

k

ng-t-nk win X =(-1) %+nk,kez.

631. 1) 2sin2x — 3(sinx + cosx) +2 = 0;

2sin2x — 3(sinx + cosx) + 2(sin> + cos?x) = 0;

2sin2x — 3(sinx + cosx) + 2(sinx + cosx)? — 2sin2x = 0;
(sinx + cosx)(2sinx + 2cosx — 3) = 0;

. . 3
sinx + cosx = 0 wmn smx+cosx=5;tgx+1=0nnn sin(x+5)=
4

zﬁ;

tgx = — 1, Bo BTOpOM cityyae pemeHuid HeT X = —%4— nk,keZ.
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2) sin2x + 3 = 3sinx + 3cosX;
sin® + cos?x + 2sinxcosx + 2 = 3(sinx + cosx);
(sinx + cosx)? + 2 = 3(sinx + cosx);

sinx + CosX = a; a’-3a+2=0; a=1la=2;

COSX + SinX = 1 uym COSX + Sinx = 2;

. T \/5 . T . T KT .

Sin(x+ =) =Y WK sin(x+—) =2 ; X+—=(-D"=+nk, keZ;
( 4) 2 ( 4) 2 ()4 m €

BO BTOPOM ClIy4yae PELICHUH HET, T.c. X = (— 1) %—%+ nk,keZ.

3) sin2x + 4(sinx + cosx) + 4 = 0;

-2 2 . . A

sin“X + cos“X + 2sinxcosx + 4(sinx + cosx) + 3 = 0;

(sinx + cosx)? + 4(sinx + cosx) + 3 = 0;

SinX + Cosx = a; a2+4a+3=0; a=-1,a=-3;

Sinx + cosx = — 1 witu SinX + cOSX = — 3;

sin(x+g)=—i WK sin(x+%):—i' x+£:(—1)k*1§+nk,k €Z, a BO

V2 V27 e

BTOPOM CITyHae peleHuif Her, T.e. x = (~1)<* %—%Jr nk,keZ.

4) sin2x + 5(cosx + sinx + 1) = 0;

sin?x + cos?X + sinxcosx + 5(sinx + cosx) + 4 = 0;

(sinx + cosx)? + 5(sinx + cosx) + 4 = 0;

SinX + COSX = a; a2+5a+4=0; a=-1a=-4
sinx + cosx = — 1 wiu SinX + cosx = — 4;

V2

. T . T . ks kel T
Sin(X+-)=—~= MM sin(x+-)=-2v2; x+—=(-1)*"=1nk keZz, a BO
(x+ ) == (x+) R A
BTOPOM CIIy4ae pelleHU HET, T.. X = (— 1)k+1 %—%+ nk,keZ.

632.1) 1—cos(n—x)+sin(g+gj=0 :

1
1+ cosx + cosx = 0; cosx=—§ x:iz—:+2nk,kez;
2) ﬁcos(x—%):(sinxmosx)z; x/§(€c05x+gsinx)=(sinx+cosx)2 N
(cosx + sinx)(1 — (sinx + cosx)) = 0;  sinx + cosx = 0 uym SinX + cOSX = 1;
) 1 T n
tgx + 1= 0 win sin(x+ Yy == ;  tgx=—1wm x+ 2~ = (1)K 4 kkeZ;
g -5 9 g - Y g rkike

x=-2iqak mm x=(-1¢E-Zinkkez.
4 4 4
633. 1) 8sinxcosxcos2x = 1; 4sin2xcos2x = 1;
25idx=1; sinax=2;  ax=(1fZink;  x=(-1K E4Zkkez;
2 6 24 4
2) 1 + cos’ = sin’x; (1 =sin*x) + cos? = 0;
(1 - sin®X)(1 + sin®) + cos’x = 0; cos?x(1 + sin’x) + cos’x = 0;
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cos’(2 +sin’) =0;  cosx=0; X :g+nk, keZ.
634. 1) 2cos’x + 3sindx + 4sin’2x = 0 |:cos?2x;

Atg?2x + 6tg2x +2=0; tg2x=a; 2a’+3a+1=0; a =-1, azz—%;
1 b 1
tg2x = — 1 win thx:—E; 2XZ_Z+nk Wi 2X :—arctgz+nk,k eZ;

X =24 Tk wm x:—larctgl+£k,kez;
2 2 2

2) 1 - sinxcosx + 208’ = 0;

sin? — sinxcosx + 3c0s’X = 0 [:c0s’X; tg’x—tgx+3=0 tgx=a;
az—a+3:0; D < 0 — pemieHuit Het
1
3) 25in2x+%cos32x=1§ 1—c052x+zcos32x:1;
cost(%coszx—l):o; 052X = 0 rimt cos>X = 4: 2x:%+nk,kez, a
BO BTOPOM CJIy4ae pelIeHUH HET, T.€. X = % +gk,k ez,

4) sin?2x + c0s?3x = 1 + 4sinx;

sin?2x — sin3x = 4sinx; (sin2x — sin3x)(sin3x + sin2x) = 4sinx;

—2sin icoss—x . Zsins—xcos5 = Ssinécosé 23in5c055(4+ 2cos§sin5—x) =0,
2 2 2 2 2 2 2 2 2 2

sin(4 + sin5x) = 0 sinx = 0 wiw SinbX = — 4;

X =1k, K € Z, a BTopoe ypaBHEHHE pelIeHHi He umeerT, T.e. X = 1K, K € Z.

635. 1) coSXc0s2X = sSinxsin2x; COSXCOS2X = 25in°XCOSX;

cosx(cos2x — 2sin’x) = 0; cosx(1 — 4sin’x) = 0;
cosx = 0 wn sinx:rE; X=Lynk W x =+ 11k ke Z;
2 6
2) sin2XCcosX = C0S2XSiNX;
2c052XSinX = cos2xsinX; sinx(cos2x — 2cos?x) = 0;
sinx = 0, T.k. COS2X — 2¢0sX = 1, T.e. x=nk, k e Z;
3) sin3x =sin2xcosx; SiN2XCcosX + C0S2XSiNX = SiN2XCOSX;
sinxcos2x = 0; sinx = 0 mu cos2x = 0;
T Y Y
X = 7K i 2X=E+nk,keZ,T.e. X = kK mm X:Z+Ek,kez;
4) cos5xcosx = cos4x; COS5XCOSX = COSHXCOSX + SiN5XSINX;
sin5xsinx = 0; sin5x = 0 wm sinx = 0 5x =nk mmm X = nk, k € Z;

X=rnkwm X = %k, k € Z (nepBas cepusi KOpHEH BXOJUT BO BTOPYIO), T.C.
x="kkeZ.

5
636. 1) 4sin®x — 5sinxcosx — 6cos’x = 0 |:cos’X;
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T.C.

4tg’x - 5tgx - 6=0; tgx=a; 4a’-5a-6=0; alz—%aﬁz;

tox = —% i tgx = 2; X = —arctg%+ nk wiu X = arctg2 + nk, k € Z;

2) 3sin®x — 7sinxcosx + 2cos?x = 0 |:cosX;

tg>x—Ttgx +2=0; tgx=a; 3a°-7a+2=0; alzé,aZ:Z;
1 1

tgx = 3 i tgx = 2; X = arctg§+ nk mm X = arctg2 + 7k, k € Z;

3) 1 — 4sinxcosx + 4cos’x = 0;

sin?x — 4sinxcosx + 5cos2x = 0 [:cos’; tg?X — 4tgx + 5= 0;

tgx = a; a®—4a+5= 0; D < 0 — pemienuii HeT;

4) 1 + sin® = 2sinXcosx;

2sin?x — 2sinxcosx + cos?x = 0 [:cos’; 2tg?x — 2tgx + 1 = 0;

tgx = a; 2a-2a+1=0 D <0— peuenuii Her.

637. 1) 4sin3x + sin5x — 2sinxcos2x = 0;

4sin3x + sin5x + sinx — sin3x = 0; 3sin3x + 2sin3xcos2x = 0;

sin3x(3 + 2cos2x) = 0; sin3x = 0 un cos2x = _% ;

3x =7k, k € Z, Bo BropoMm citydae perieHuii Het, T.e. x = gk,k eZ,

2) 6cos2xsinx + 7sin2x = 0;

6c0s2xsinx + 14sinxcosx = 0; 2sinx(3cos2x + 7cosx) = 0;
sinx = 0 uu 6¢c0s2X + 7cosx — 3 = 0; COSX = a;
sinx = 0 i 6a” + 7a— 3 =0; 31:—%&2:%;

. 3 1
sSinX = 0 wim COS2X = —— MU COS2X = —;
2 3
1 .
X = 7K wm 2X = iarccos§+ 2nk,Kk € Z, a Bo BTOpOM clly4ae pelieHuii HeT,

X=nKwm X = i%arccos%Jr 2nk,keZ.

638. 1) sin>x + sin’2x = sin®3x;

(sinx = sin3x)(sinx + sin3x) + sin2x - 2sinxcosx = 0;

— 2siNXC0S2X - 2SiN2XCoSX + Sin2X - 2sinX - cosx = 0;

2sinx - cosx - sin2x(1 — 2c0s2x) = 0;  sin“2x(1 — 2c0s2x) = 0;

sin2x = 0 unu cost:%; 2X = nk wim 2X:i%+2nk,kez;

X=£k WA X=i£+nk,keZ;
2 6

2) sinx(1 — cosx)? + cosx(1 — sinx)? = 2;
SinxX + cosx + sinxcosx(sinx + cosx) — 4sinXcosx = 2;
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(sinx + cosx)2 -1

5 -(sinX +cos X) = 2(sin X + cosx)? ;

(sinx +cosx) +
Sinx + cosx = t; %(2+(t2 -1)-4t)=0; %(t274t+1):0§

t; = 0 mim t2=2+\/§ WA t3=2—\/§;

sinx + cosx = 0 uiau sinx+cosx=2+\/§ WU sinx+cosx=2—ﬁ;

- . 3 . b NER
tgx = — 1 wn sin x+2 :«/§+£ HITH sin(x +—) =2 - =
( 4) VA x+2) NG

x=-Z4nk wm x = -2 4 (~1)arcsin 2-43 +nkkeZ,;

4 4 V2
a BO BTOPOM cClIy4yae pelieHuil HeT.
639. 1) sinxsin 2xsin3x = %sin 4x;
Sinxsin2xsin3x = siNXCOSXC0S2X; sinx(cosxcos2x — sin2xsin3x) = 0;

sin x(icos3x +icosx + lcosSx —lcosx) =0, sin x(£c053x +£c055x) =0;
2 2 2 2 2 2
sinxcosxcos4x = 0; sinx = 0 uym cosxX = 0 um cos4x = 0;

X = 7k wn x=g+nk HHH4X=g+nk,keZ;
X=nkwm x =24k wm x ="+ Pk kez;
2 8 4
2) sin®x + cos? x = Ssin2 2x ; (COs3X — sin®X)? + 2sin?xcos?X = 25iN?XCOSX;
2

cos’x =0; 2x = 4k ke Z; x =2+ ZkkeZ-
2 4 2
640. 1) cos’x + c0s?2X = C0s23X + C0S4X;
(cos?X — c0s?3x) + (c0s’2x — cos?4x) = 0;
(cosx — cos3x)(cosx + cos3x) + (cos2x — cos4x)(cos2x + cos4x) = 0;
2sinxsin2x - 2c0sXcos2x + 2sinxsin3x - 2cosxcos3x = 0;
sin2xsin4x + sin2xsin6x = 0; sin2x(sin4x + sinéx) = 0;
2sin2x - sin5xcosx = 0; sin2x = 0 wwm SinbX = 0 mitu cosx = 0;

2X = nk wim 5X = 7k mm X=g+ﬂ:k,kez; X:gk WA ngk WIIN

X = g+ 7k (BXOIWT B IIEPBYIO CEPHIO KOPHEH), T.¢. X = %k Wi X = %k, keZ;

6

2) sin®x +cos® x = 2

; (sin2x+coszx)3—3sin4xcoszx—3cos4xsin X =

ENE

1
4
1—3sin2xcoszx(sin2x+coszx):%; —%sin22x=—% sin2x = £1;

x="iakx="1+Tkkez.
2 4 2
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641.1) cos2x £ E0SX 4 C0S2X —a; a+1 —1; a—a+1=0; D<0 — PpClICHHIT HeT.
a

COSX  COS2X  COSX
2) SinX+_i:Sin2X+ ; sinx = a;
sinx sin“ x
a+1=a2+12; at-a’-a+1=0; a*a-1)-(a-1)=0;
a a
@-1)(a-1)=0; a=1;  sinx=1 x=Z+2nkkeZ.

642. 1) sinxsin5x = 1; T.k. [sinx| < 1 u [sin5x| < 1, To |sinxsin5x| < 1, a;
sinxsin5x = 1, Tonpko ecau SiNX = Sin5X = 1 wim sinx = sinbx = -1, T.e.
T T
[ x==+2nk,keZ x==+2nk,keZ
{smx_l : 2 ; 2 ; X=£+2ﬂ:k,keZ it

2n

sindx =1 5X=E+2nn,nez x:£+—n,nez
2 10 5

{sinxzfl . X=—g+2nk,kez. X=—g+2nk,kez ]
sindx =-1 5x=2+2nn,neZ x=_£+2£n’nez
2 10 5

x=—g+2nk,keZ,T-e- x:g+nk,keZ§

2) sinxcosdx = -1,
BO3MOYKHO, JIAIIb TpH SINX = 1, a C0SX = — 1 wy ipu SinX =—1, a cosdx = 1, T.e.

; ; — pelleHnH HeT, WiIu
cos4x =-1

T T

n
{sinx:l ) X=g+2ﬂ:k,kez ) x=§+2nk,kez
4x=mn+2nn,ne’ X:Z+§n'nez

T
inx=-1 — X=——+2nk,keZ
{smx . x 2+2nk,keZ; 2 §X:—:+2nk,kez-

cosdx =1 4x =2nn,ne”Z x:gn,nez
643. 1) y/5c0sx —c0s2x = -2sinx ;
5c0sx —c0s2x >0 5c0sx —c0s2x >0
sinx <0 “dsinx <0 ;

5C0SX —C0S2X = 4sin®X  |5c0sX — 2¢0s% X —~1— 4+ 4¢0s> X = 0

5c0sx —c0s2x >0
sinx <0 ; pelaeM nocjeHee ypaBHEHUE B CUCTEME, 1oJIarast

2¢0s% X +5c0sX —5 =0

COSX = &; 2a’+5a-5=0; al:‘5+*/£,a2:‘5‘*/g,m.
4 4
Y
i E_ Xx=——+2nk,keZ
cosx:s%/g, WK cosx—ST\/E; 2 ;

X:En,neZ
2
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TloncraBnsiem B IIEPBOC HCPABCHCTBO CUCTCMBI:

5eosX — 2008 — 1 > 0 BuecTo COSX urco Y65 =5 :
4
5'[\@5]—2' %0-10,85 -1= ~74+10V65 >0, T.e. KOpHU
4 16 4

5cosx —cos2x >0

sinx<0 ; YAOBIJICTBOPSIOT IICPBOMY HEPABCHCTBY CHCTCMBI,

2¢0s% X +5c0sX—5=0

M3 BTOPOTo HepaBeHCTBe cienyeT, uro X € 1, IV yetBeptH, 3HAUHUT,
V65 -5 .
X = —arccos 2 +2nk,ke Z;

2) \JCOSX +C0S3X = —«/Ecosx i 42C0SXC0S2X = —«/Ecosx ;
\/cosx(Zcoszx—l) =—CO0SX ; COSX = a; \/a(2a2 -1)=-a;

a<o a<o a<o0
. . _ 1.
a(2a®-1)>0 ; {a(a®-1)>0  Ja(2a?-1)>0 .7T-¢.a=0wm a=-2
a(2a?-1)=a° |a(2a’-a-1)=0 |z=0a=-ta=1
, 5
cosx = 0 umn cosx:—%; x:gﬂck WIn X:i2—3n+2nk,keZ-
644. 1) 4|cosx| + 3 = 4sin’x;
4|cosx| + 3 = 4 — 4cos?x; 4cos® + 4|cosx| - 1= 0;
COSX = &; 482 + 4la|-1=0;
az0 _[a=0 _a_—4+4JE
43% +4a-1=0 a1:7474ﬁ,a2:74+4\/E 8
8 8
0

1 42 a<o a<
T.€. a=——+Y% wm ,

2 2 {4a24al—0 a=47:\/§,a=4+g\/§
T.C. a:i_ﬁ T.€ 3=+ l_ﬁ ,

2.2 2. 2
T.C. cogx:i{i—ﬁ},T-e- X = +arccos——— + 27k WM
X = (7 — arccos ﬁz_l) +2nk,keZ,T.e. X =+arccos _l+nk,k eZ;
2) |tgx|+1=——;

tox cos? 2x
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2 2.\2
a) [tgx| = tg?2x; \tgx\:i(lmg X . tgx=0; tgx[(ltg X) thg"J:o;

~tg*x)° (L-tg%x)?
X = ¢ t4 -2t —4t+1 _o:
(@-t3)?
t = 0, a Bropoe ypasHenmue (t* — 2t* — 4t + 1 = 0) He HMeeT MONOKHTETBHBIX
KOpHei, T.e. tgX = 0; x =7k, k € Z;
(L-tg’x)?

tgx = 0 He ymoBneTBopsieT TpeboBanuio tgx < 0 T.e. X = 1k, k € Z.

645. 1) {COS(Xer):O. {X+y—g+nk,kez;

Cos(x—y):1’ X—-y=2nn,neZ

x=24TksmkeZneZ; y=£+£k—nn,k62,n62;
4 2 4 2

sinx—siny =1 . .
2) { y ; sin® + cos?y = 1 Tonbko mpu SinX = +1 u cosy =

sin?x +cos?y =1

= #1, Ho npu SiNX = — 1 monyyum Siny = — 2 (M3 IEPBOr0 YpaBHEHUS), 3HAYMT,
sin x =1, acosy = %1 u sin y = = 0 (u3 mepBoro ypaBHEHHSA), T.C.
x:g+2nk,ke2,ay=ﬂn. neZ

646. 4 — 4c0s’x + 2(a — 3)cos X + 3a—4 = 0;

4cos’ — 2(a—3)cos x—3a=0; CcosX=h; 4b*-2(a-3)b-3a=0.

VpaBHeHHe UMeeT NefCTBUTENbHBIE KOpHH, eciu D > 0;

D =4(a—3)?+ 16 - 3a = 4(a + 3)* > 0 mpu moGoM a.;

by = 2(a—3)52(a+3) Wb, = 2(a—3);;2(a+3) .

Jns moObIX a OMH U3 b = 72 , ApyToHt b = % .

. a
YpaBHeHHE cosX = ~3 e umeer KOpHEH, a ypaBHEHUE cOosX = — — HMEET
2 2

KOpPHH, TOJIBKO eci [a] < 2.

T.e. ©CcXoqHOE ypaBHEHUE UMEET KOPHH X = tarccosg+ 2nk,k € Z, TOJIBKO
2

ecmi—2<a<?2,
647. (1 — a)sin®x — sin x cos X — (2 + a)cos?x = 0 |: cos?x;
(1-atg>x—-tgx—(2+a)=0; tgx=b; (L-ab’-b-(2+a)=0.
YpaBHeHne He nMeeT penieHuit, eciu D < 0;
D=1+4R2+a)(l-a)<0; 1+8-4a-4a’<0; 4a’+4a-9>0,;
11 1.1
re -2 2\/E>amm S+ V0<a.

3Ha'-II/IT, HUCXOIHOC YPAaBHCHUE HE UMECT KOpHef/i pu
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WU TIPH. 3 >

a<_JE+1 V10 -1
2 2

648. 1) cosxzﬁ; —%+2nkgxsg+2nk,kez;

2) cosx<J§2 %+2nk<x<%+2nk,k622
3) cosx>fﬁ; —E+2nk<x<5—n+2nk,kez;
2 6 6
4) cosxs—ﬁ; 3—n+2nk§x£5—n+2nk,keZ-
2 4 4
649. 1) COSXS\/E —XeR; 2) €0s X < — 1 — pelueHwuii Her;

3) €0S X > 1 — BBIMONHSIETCSI TOJIBKO TIpu COS X = 1, T.e. X = 27K, K € Z;
4) c0s X < — 1 — BBIMONHSIETCS TOJIBKO HpH COS X = — 1, T.e.x=n+27nk, k € Z.

650. 1) sinx >~ T oomk<x<TionkkeZ:
2 6 6

2) sinxsﬂ; —5—”+2nksxsf+2nk,kez;

2 4 4
3) sinxs—ﬁ; —3—n+2nk£xs—£+2nk,kez;

2 4 4
4) sinx>—£; —£+2nk$ﬂ+2nk,kez.

2 3 3
651.1) sinx>—/2 —x e R; 2) sin X > 1 — HeT peleHwii;

3) sin X < — 1 — BBIMONHSIETCS TOJIBKO NpH SiN X = —1; x = _g+2nk,k eZ;
4) sin X > 1 — BBITIONHACTCS TOJBKO MpH SiN X = 1; x :§+2nk,k eZ.

652. 1) V2 cos2x <1; costgg; %+2nk£2xs77n+2nk;
%mkgxg%ﬂnk,kez;

2) 2sin3x > - 1; sin3x>—%; —%+2nk<3x<%‘+2nk;

Ay ) IE 2 ke
18 3 18 3
3) sin(x+E)£\/§; O omk x4+ BTy onk; —3—n+2nksx£2nk,kez;
A 2 2 473 2
4) cos(x—g)z\/f; —£+2nk§x—%§%+2nk2 2nk§x£%+2nk,kez-
653.1) cos(X+2)>+;  —Fionk<Xi2<liomk;
3 2 3 3 3
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,g,erznkgfgg,erznk; -n-6+6nk<x<m-6+6nk k € Z

w

2) sin| X -3 <—ﬁ; 3 k<X 3 Fionk;
4 2 4 4 4

—%+3+2nk<%<—%+3+2nk; —3n+12+8nk <X <-m+12 +8nk, keZ.

654. 1) sin® + 2sin x > 0;sin x(sin X + 2) > 0;
sinx+2>0mBecex X € R, T.e.sinx>0; 2nk<x<mn+2rnk ke Z
2) cos? — cos x < 0; cos x(cos X — 1) < 0; cos X — 1 < 0 st Beex X € R,

cosx >0
T.C. ;7E+2nk<x<2nk,keZI/I2nn<X<£+2nn,neZ-
cosx—1=0 2 2

655. 1) 2arcsin§+3arcsin[—%j:2-E+3-2i: 8r .

3 3 3
2) arcsin———4arcsin1=~—4.% - 1%
N 4 2 4
3) arccos| - = —arcsinézzl—ﬁ=ﬁ;
2 2 3 3 3
4) arccos(~1)-arcsin(~1)= n—(— gj _3n.

r
4

+
w
|
ola
N———— N
Il
o

5) 2arctgl+ 3arctg[—1] =2

V3

6) 4arctg(—1)+3arctgy/3 = 4-(—%J+3-g =0.

1. 2n .
656. 1) cos(4—2x)=—5. 4-2x =+ S5 2k
2x:4i2—;+2nk; X:Zigﬂrk,keZ;
2) cos(6+3x):f%; 6+3X:i%+2nk;
3x = £ 3564 2k ; x=+%_2.2% kez;

4 4 3

3) V2cos(2x + 1) +1=0; cos(2x+E):f\/§;

4 4 2
2x+%=i%+2nk,kez; 2x=%+2nk win 2X = -1 + 27k, K € Z;
x =L 47k Ham x=—£+nk,keZ;

4 2
4) Zcos(g73x)7\/§:0; cos(§—3x)=\/2§; %—3x=i%+2nk,kez;
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3x=£+£+2nk,ke2§ x=£+2—nk nn x=£+ﬁk,kez-
3 6 6 3 2 3
. . 1
657. 1) 2sin(3x - =) +1=0; sin@x-2)=-=;
) 2sin(. 2 @x-7)=—7
3x_ﬁ:(_1)k+1ﬁ+nk; x:(_l)k+11+l+ﬁk,kezi
4 6 18 12 3
2) 1-sin L sin| 24+ X =15
2 3 2 3
Xy I onk; X_T onk; x="1ankkeZ;
2 2 2 6 3
3) 3+ 4sin(2x +1) = 0; sin(2x+1)= -3
2x+1= (—1)k+larcsin%+nk ; X = (—1)k+1%arcsin§7£+gk,k €Z;
4) Ssin(2x - 1) -2 =0; sin(2x-1)= 2
2x—1=(—1)karcsing+nk x:(—1)k1arcsing+£+£k,keZ-
5 2 5 2 2
658. 1) (1++/2cosx)(1—4sinxcosx)=0; (L+~/2cosx)(1-2sin2x) =0;

cosx:fg wiu sinZX:%; x:i%ﬂ+2nk WM 2x:(71)k%+nk,kez;

x = +3% | 2nk WM x =1L +lkkez;

4 12 2
2) (1—~/2cosx)(L+2sin2xcos2x) =0 ; (L—~/2cosx)(L+sin4x) =0;
cosx =g uim Sindx = - 1; X =ig+2nk HIH 4x = —g+2nk,k €z

X:J_r%Jrznk 581051 x=—g+gk,kez-

659. 1) tg2x +5)=-1; 2x+~=-Zink; x=-"+Zkkez;
4 4 4 42

Lo PPl ax= ik x=Z i Bkez;
%6 3

NZR 4 6 12
3)\/§—tg(x—§)=02 tg(x~g):\/§§ x—g=%+nk§ x=-g+nk,keZ:

2 A
) tg(3x 4)

4) 1-tg(x+2)=0; tg(x+=)=1; I Zimks x=ZinkkeZ.
) g(x+7) g(x+7) X+o=prnki x=—ormkke

660. 1) 2sin? + sin x = 0;sin x(2sin x + 1) = 0;

sin x = 0 mm sinx:—%; X = 1k nm x:(—l)k+1%+nk,kez-
2) 3sin’x - Bsin x -2 = 0; sinx = a; 3% -5a-2=0;
a1:—11a2:2; sin)(:f1 I/IJII/ISinXZZ;

3 3
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x = (-1t arcsin%Jr nk,k € Z , @ BO BTOPOM CITyd4ae PelICHHUI HeT.
3) cos? — 2cos X = 0; cos X(cos X —2) =0; €os X = 0 w1m COS X = 2;
T -
X = > +7k,k € Z, a BO BTOpOM Cilydae pelieHHil HeT.
4) 6cos? +7cosx—3=0; cosx=a; 6a’+7a—3=0;
3

f,azzé; cosx:f% M cosx:%;

31:—2

1 o
X = tarccos— + 2nk,k € Z , @ B IEPBOM CJIy4yae peUICHUN HET.
3

661. 1) 6sin?x — cos X + 6 = 0; 6(1 — cos?X) — €os X + 6 = 0;

Bcos’X +cosX—12=0; cosx=a;, 6a’+a-12=0; 31:—%32 :%;

COSX = —% WK COSX = % — B 000HX CITy4YasiX PEIICHHI HET.

2) 8cos? — 12sin x + 7 = 0; 8(1 —sin’x) — 12sin x + 7 = 0;

8sin?x + 12sinx—15=0; sinx=a; 8a%+12a-15=0;

as —12—4\/5161: ~12+44/39 re. sinx - -3-439 — J39-3 ;
16 16 4 4

x = (—1) arcsin ‘/3_%‘_ 3. nk,k € Z , @ B IIEPBOM CITyyae PELICHUH HET.

662. 1) tg° + 3tg x = 0; tg x(tg X + 3) = 0;
tgx=0mmtgx=-3; X =nkum X =-arctg3 + nk, k € Z;
2) 2tg’x—tgx-3=0; tgx=a; 2a-a-3=0;

a =-1, azzg; tg X =-1um tgx:%;

x:7%+nkI/IHI/Ix:arctgngnk,keZ;
3)tgx—12ctgx+1=0]-tgx; tg>x—-12+tgx=0; tgx=a;
a?+a-12=0; a=-4,8=3; tgx=—4mmtgx=3;

X = —arctg4 + 7k wmm X = arctg3 + 7k, k e Z;

A)tgx+ctgx=2|tgx; tgx-2tgx+1=0; (tgx—-1)2=0; tgx=1;

x=L1nkkeZ;
4

663. 1) 2sin2x = 3c0s2X |:c0S2X; = 2tg2x = 3; tg2x =% ;
2x:arctg§+nk; x:larctg§+£k,kez;
2 2 2 2
2) 4sin3x + 5c0s3x = 0] : cos3x;  4tg3x +5=0; tg3x = 7% ;
3x:—arcth+nk; x:—larctgi+£k,keZ-
4 3 4 3
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664. 1) 5sin X + cos x = 5; 105in§cos§+coszi—sin21 =5sin2 2 4500522 ;

6sin2 X 1 4cos? X ~10sinXcosX = 0 \:coszl; 6tg2 = —10tgx +4=0;
2 2 2 2 2 2
X . 2 . 2 . 2 .
th:a, 6a°-10a+4=0;, 3a°-5a+2=0; alzg,aﬁl,
X =2 wm gXo1; X oaretgZiak wm X oy ke z;
2 3 2 2 3 2 4

X =2arctg§+2nk Wi x =2+ 2nk ke 2

2) 4sin x + 3cos X = 6 |:5; isinHECOSX:E;
5 5 5
. 6 4 o
sin(x+a)= 5 rie o = arccos = peIIeHHil HeT.
665. 1) sin3x =sin5x;  sinbXx —sin3x = 0;
2sin x cos4x = 0; sin X = 0 umm cos4x = 0;
X = nik mm 4X:%+nk,keZ§ X = nik wm x:g+gk,kez;
2) c0s?3x — c0S3XCOS5X = 0; cos3x(cos3x — cos5x) = 0;

2c0s4x sin x sindx = 0;  co0s3x = 0 unu Sin X = 0 unu sindx = 0;

3x = % 4+ ok wtH X = 7K wm 4 = 7k, K € Z;
2

X = %Jr %k win X = 7K (BXOJHT B TPEThIO CEPUIO KOPHEH) HITH
x=Ckkez,1e. x=l4Zkmwmx=Ckkez;
4 6 3 4
3) €os X = c0s3X; C0S X — €0S3x = 0;
2sin x sin2x = 0; sin X =0 mmm sin2x =0; X =nk umu 2x =7k, k € Z;

Y o T .
X = Ek i X = 7K (BXOIHT B TIEPBYIO CEPHIO KOPHEH), T.C. X = Ek'k eZ;
4) sin x sin5x — sin’5x = 0; sin5x(sin x — sin5x) = 0;
—2sin5x sin2x sin3x = 0; sin5x = 0 mm Sin3x = 0 wiu sin2x = 0;
5x = nk mim 2Xx = nk wumm 3x = 7k, k € Z,
T.e. x = Zk mwma x =2k mma x = Zkkez.

5 2 3
666. 1) sin(arccosﬁ) = sin(fj _L 2) tg(arccosE) - tg(ﬁj -J3;
2 6) 2 2 3

3) tg(arccos%) =tg (gj =1.

667. 1) sin(4arcsind) :sin(4~g) =0; 2) sin(3arccos§) = sin(S%) =0;
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3) cos(6arsin1) = cos(6 - g) =-1; 4) sin(4arcsinl) = sin(4-g) =0.

668. 1) sin2x + 2c0s2x = 1;  2sin X €0S X + 202X — 25in%X = SinX + COS>X;
3sin? — 2sin X €0s X —cos’x = 0 | : cos2x;  3tg?x —2tgx—1=0;

tgx=a; 3a’-2a-1=0; alz—%,azzl; tgx:—%mntgx=1;

x:—arctgéﬂtk Ui x:%ﬂtk,ke Z.

2) cos2x + 3sin2x = 3;  cos?X — sin?X + Bsin x cos X = 3sin’x + 3c0s’X;
4sin®x — 6sin x cos X + 2c0s? = 0 | : 2c0s?; 2tg®x — 3tgx + 1 = 0;

tgx=a; 2a%2-3a+1=0; al:%,azzl; tgx:%I/IHI/Ith=1;

X :arctg%wrk s x=%+nk,ke Z.
669. 1) 3sin® + sin X cos X — 2c0s>x = 0 | : cos’X; 3tg?x + tg x = 0;

tgx=a; 3a’+a-2=0; a;=-1, 32=§i tgx:—lmmtgx=§;

X =—%+nk WA X =arctg§+nk,k eZ;
2) 2sin®x + 3sin x cos x — 2c0s’x = 0 |:cos?X; 2tg’x +3tg x—2=0;

tgx=a; 2a°+3a-2=0; a;=-2 aZZ%;th:—ZI/IHI/I tgx:%;

X = —arctg2 + mk mwim x = arctg%wrk,k ezZ.

670.1) 1+ 2sin X =sin2x + 2cos X;  Sin°X + C0s>X—2sin X €0S X=2(C0S X — Sin X);
(cos X — sin x)? = 2(cos X — sin X); (cos x —sin x)(cos x —sinx —1) = 0;

cosx—sinx=0mwmcosx—sinx-1=0; tgx=1wm COS(HE):*/—;

x =2 4 1k, k € Z, 2 BO BTOPOM CJTydae pEIIeHHit HeT.
2)1+3c0s X =sin2x +3sinx; o> + sin?X — 2sin X c0s X = 3(Sin X — C0S X):;
(sin x — cos x)? = 3(sin x = cos X); ~ (sin X = cos X)(sin X — cos X — 3) = 0;

3

sinx=cos X =0mmsinX-cosx=3;  tgx=1rnmm sin(x—%):—;
2

b3 .
X = i +7k,K € Z, a Bo BTOpOM cilydyae pelieH i HeT.

671. 1) sin(x +g) +cos(x +g) =1+C0S2X ;

V3

. 1 1 3 . . _ 2.
—smx+—cosx+—cosx—£smx:ZCoszx, COS X = 2C0S°X;

cos X(1 — 2cos x) = 0; cos X = 0 wim cosx =

N |~
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x:gﬂck I X:i%+2nk,keZ-

2) sin(x —g) +cos(x —%) =sin2x ;

V2 o A2 V2 V2

Tsinx——cosx+—cosx+—sinx =2siNXCOSX ;
ﬁsinx:Zsinxcosx; sinx(\/E—Zcosx)zo;

sin X = 0 wiu cosx:TZ; X = Kk win X=i%+2nk,kez.
672. 1) cos®xsinx —sin®xcosx :%; sinxcosx(coszx—sinzx):%;

Lsinaxcosax =2 Lsinax=L;sindx=1; ax =Ty omk; x= T+ Tk kez;
2 4 4 4 2 8 2

2) sin® xcosx+cos3xsinx:%i sinxcosx(sin2x+coszx):%i
Lanoax=1; sinax=1; ax=()f Femk;  x=(-1E+Tkkez.
2 4 2 6 12 2

673. 1) sinx + sin?2x = 1; 4sin? cos>x = cosx; cos?X(1 — 4sin®x) = 0;
. 1
cos X = 0 nnmu SInX=iE; x=g+nk WINA x=4_rg+nk,kez;

2) sinx + cos? = 1; sinx + cos’x —sin® = 1; cos x = +1; x = nik, k € Z;
3) sindx = 6c0s22Xx — 4;  2€0S2X SiN2X = 2c0s°X — 4sin’2x;
2sin?2x + sin2x cos2x — cos?2x = 0 |:cos?2x; 2tg’2x + tg2x — 1 =0;

tg2x=a 2a’+a-1=0; a =-1, a1=%? tg2x = —1 wm thx:%;
2X=—%+n’k U 2x:arctg%+nk,ke22

x=-—=+ 2k wm x:larctglJrEk,keZ;
8 2 2 2 2
4) 2c0s23x + Sin5x = 1; COSBX + Sin5x = 0;

C0s6x +co8(Z —5x) =0 ; Zcos(E+1x)cos(,E+EX) -0;
2 4 2 4

cos(E+1x):0 it cos(—E+—1—1x)=O; £+£X:E+nk ans
4 2 4.2 4 2 2

R T kkez x= T omk mm x =L 2T ez,
272973 2 21

674. 1) sin? x —cos x cos 3x :% ;o sin?

x—%(0052x+c054x)—%=0;
Zsinzx—l—(c032x+200522x—1)—%+1:0 )

—C0S 2X — COS 2X — 2 C0S 2x+§=0; 2cos? x+20052x—§=0 ; COS2X = a;
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43’ +4a-3=0; a1=—%32=%; cost:—% 2a01 COSZX:% B IICPBOM ClIy-

Yae PELICHHIT HeT, @ BO BTOPOM 2X =+~ + 271k} X =+ L4 nk Ke Z |
3 ,

T.C.

2) sin3x = 3sin Xx; sin3x + sin X = 4sin Xx; 2sin2x cos X — 4sin x = 0;
cos?x sin x — 4sin x = 0; 4sin x(cos*x — 1) = 0; —4sin®x = 0;
sinx=0; x =1k, k € Z;

3) 3cos®x — 7sin x = 4; 3 — 6sin®>x — 7sin x = 4; sinx =a6a’+ 7a+ 1 =0;

1 . . 1 .
a;=-1, azz—g;smx:—lnnn smx:—g; x=—5+2nk IR

x = (-1)% arcsin%+nk, keZ;
4) 1 + cos X + €0s2X = 0; 1+cosx+2cos?x—1=0;

cos x(1 + 2cos x) = 0; cos X =0 nnu cosx:—%;

X:gmk W x:i%+2nk,kez;

5) 5sin2x + 4c0s°x — 8cos X = 0; 2cos x(5sin X + 2cos?x — 8) = 0;

2c0s x(5sin X + 2 — 2sin’x —8) = 0;  —2c0s X(2sin? — 5sin X + 6) = 0;

cos X = 0 wm 2sin>X —5sinx +6=0; sinx=a

cos X =0 wm 28> —5a+6 =0;

D<0; cos X = 0, a Bo BropoM ciy4ae petenuit vet, T.k. D <0,

cos X = 0; x:g+nk,kez-
675. 1) sin x + sin2x +sin3x = 0;  2sin2x cos X + sin2x = 0;

sin2x(2cos x + 1) =0;  sin2x =0 wim COSX = —% ;

x=Zk wm x =+ 2% L onk ke z
2 3
2) €OS X — COS3X = COS2X — COS4X; —2sin(—x)sin2x = -2sin(-x)sin3x;
2sin x(sin3x — sin2x) = 0; 4sinxsin§(;0557xzo;
. . X 5x
sin X' = 0 wm S|n5=0 WIn cos?zo; X =k mwm 2X = 27k (BXOmuT B

T 2%

MEPBYIO CEPHIO KOPHEH) WK %X_zgﬂtk,kez ;X =7k mm x :€+?k,ke Z.

676. 1) sin(arcsinl) = L ; 2) sin[arcsin[—iD = —£§
33 4 4

. -3, .3, 3 - .2 - .2 2
3) sin(n—arcsin=>) =sin(arcsin=) == 4) sin(r +arcsin=) = —sin(arcsin=) = —= .
) sin( - arcsin~) =sin(arcsin ) = 4) sin(r + arcsin2) = —sinarcsin5) = -

677.1) tg(n+arctg%) = tg(arctg%) :% ;o 2) ctg(%—arcth) =tg(arctg2) =2 .
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678.1) SiN2x _. sin2x = 0; sin x = 0;

sin x
x:gk,X;tnn,k,neZ,T.e. x=g+nk,keZ§
2) SIN3 _ . sin3x = 0; sinx=0;
SIn X
x=2k,Xx=nn Kk nezZre. x:%k,kez,k¢3n,n62;
3
3) COS2X _ . c0s2x = 0; cos X # 0
oS X
x=Ll1ZkxzZiran knez,Te x=21+Zkkez;
4 2 4 2
g) C0s3X _- c0s3x = 0; cos X # 0
COS X

x=%+gk,x¢£+nn,k,neZ,T-e- x=g+nk Wi x=5€n+nk,kez;

5) SINX _:sinx=0;sin5x#0; X =1k, X =—-n, K N € Z— Her pelueHHii;
sin 5x 5
COS X . — N . T T T

6) —= —0;cosXx=0;cos7X#0; x==+nk,x#—+—n, K, N € Z— Her
C0S 7X 2 7

peteHuit.
679. 1) cos x Sin5x = —1; BO3MOXHO, TOJBKO eclik COS X = 1, sin5x = -1 i

cos X =-1, sin5x = 1, t.e.

cosx=1 . x=2nk,keZ .
R 3 P 2 — PCLUICHUU HET, WIN
sin5x =-1 X=——+<EnneZ

10 5

—_— peI.HGHI/Iﬁ HET, T.C. peH.[eHI/Iﬁ HET.
i T, 2n
sin5x =1 X77710+75 nneZ

2) sin X €0s3X = —1 — BO3MOKHO TOJIBKO MPH

{COSX:—l Xx=n+2nk,keZ

{sinx:l ) X=—+2nk keZ .
2 — pelleHuit HeT, Uin

cos3x=-1"
x:—%+2—3“n,nez

T

sinx=-1, X72
cos3x=1"

+2nk,keZ . .
— PELICHUH HET, T.€. PEIICHUH HeT.

x:@n,nez
3

680. 1) 2cos3x = 3sin X + cos X;  2(cos3x + cos X) = 3(sin X + cos X);
4c0s2x cos x = 3(sin X + cos X);

4(sin X + cos X)(cos X — sin x)cos x = 3(sin X + cos X);

(sin x + cos X)(3 — 4cosx + 4sin X €os X) = 0;

(sin x + cos X)(3sin?x + 4sin X cos X — cos?x) = 0;
sinx+cosx=0mm 3tg’x +4tgx-1=0; tgx=a;
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—2+47

a+1:0nnu3a2+4a—1:0;alz—lmm a2=727

WM a, = :
3
X :—%+ 7k wm X = —arctg 2+3ﬁ +7k wim X = arctg \/73—2 +7nk, ke Z;
2) c0S3X — C0S2X = sin3x; 4c0s?X — 3C0S X — C0S>X + Sin>X = 3sin X — 4sin’x;

4(sin x + cos x)(1 — sin x cos x) = 3(cos X + sin X) + (oS X + sin X)(Cos X — sin Xx);
(sin x + cos x)(4 — 4sin x cos X — 3 — (cos X — sin x)) = 0;

) 2
((S"‘Lssx)*l)_3—(cosx-sinX)):0;

cosX—sinx=a sinx+cosx=0mm2a%—a-1=0;

(sinx+cosx)(4+4

1
tg X = -1 wm al:_E Wik a, = 1, T.e.
tg X = -1 wim cosx—sinx:—% HIm COSX—sSinx =1;
tg X =-1 wm Sin(x—£)=i WU sin(x—£)=i;
4 22 V2
x=—Z s mk mm x = Ty (C)k arcsin —— + rk mwm x=2_ ()¢ Einkkez.
4 4 22 4 4

681. 1) sin2x + cos2x = 2tg x + 1;  2sin x cos X + 1 —2sin® = 2tg x + 1;

Zsinx(i+sinx—cosx)=0; 2sin x( 12 +1tgx-1)=0;
Ccos X C0s“ X

2sinx(tg’x +1+tgx—1)=0;  2sinx-tgx(tgx + 1) =0;

2sin? x

(tgx+1)=0; sin X = 0 uu tg X = —1; X = nik mm x=-ZinkkeZ;
COoS X 4

2) sin2x — cos2x = tg X; 2sin x cos®x — cos x(1 — 2sin?) = sin x;
2sin x cosx + 2sin?X cos X = sin X + cos X;  (sin X + cos x)(sin2x — 1) = 0;
sin X + cos X = 0 wum Sin2x = 1; tg X = =1 wm sin2x = 1;

X:—E+Ttk WIN X=£+nk,keZ,T.e. X=i£+nk,keZ.
4 4 4

682. cos? x + cos? 2x + Cos2 3X =

N | w

N

1 f 1 r
0s? X + C0S% 2X + C0S% 3X = E(cos X+5sin? x) + E(cos2 2% +5in 2x) +

+%(cos2 3x +sin?3x) ;

%(cos2 X —sin? x)+%(cos2 2x —sin? 2x) +%(c0323x —sin23x)=0;
€0S2X + c0s4X + c0s6x = 0 2c0s4x c0s2x + cos4x = 0;

cos4x(1 +2c0s2x) =0 cos4x =0 mnu cos2x = ,% ;

ax =Tk mm 2x =+ 2 Lok keZz  x=FaFk wnn x4 ik keZ.
2 3 8 4 3
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cosx <0

683. V—4cosxcos? X =+/7siN2X ; Jsin2x >0 ;

7sin 2x+4cos® x =0

Pemmaem 2-0e ypaBHeHHe CHCTeMBI: COS X(4sin?x — 14sin x — 4) = 0
¢0s X = 0 mim 4sin® — 14sin X — 4 = 0; sin X = a; cos X = 0 wu 2a’~7a—2=0;

7—;@ - az:7+:1/%;

cosX=0mum a, =

cos x=0 wumm sinx:7_“65 WA sinx:7+“65  ox="inn  wm
4 4 2
n+1 : \@—7 o .
x = (=1)"* arcsin ——tmne Z , B TPEThEM Cllydae pelleHHUil HeT;
cosx <0
SinXx <0 mwm cosx =0 '
x:g+nn wm x:(—l)”*larcsin \/6—2_7+nn,nez
T.€. x=g+nk UM X = 1t +arcsin @1_7+2nk,kez-

684. |cos X| — cos3X = sin2x;

cosx >0 . [cosx>0 . |cosx =20 ,
sin2x(2sinx-1)=0" |sin2x =0 wm sinx=%,

2sin X sin 2 =sin 2x

cosx >0 n .
. y X=—K mwm x ==+ 2nk,k e Z Wi
7k wm X =(— 1) g+nk,keZ 2 6

2€082X CO0SX =28iNXCOSX | 2cosX(sinx +cos2x) =0 '
cosx <0 . [cosx <0
2cosx(sinx +1— 2sin® X) = 0 {ZSinzx—sinx—l—O,
cosx <0 4 cosx <0

|
:
{cosx<0 _ {Cosx<0
|
-

smx——f wi sinx =1 x=(- 1)k+1g+1rk i x—5+2nk kez'

T.C. X—?+2n’k k e Z , oboras, x=gk 28201 X:%Jrftk,kez-

T
685. 1) smycosyff  [sinzy=1 . |y=gtnkkeZ
sin2x=-1"

Sin2x +sin2y = 0 x=—%+nn,nez
. . XY Xy
sinx+siny =1 2sin—=-=cos ——l

2) { y : 2

cosx—cosy:ﬁ’ _osin XY x+y \/—
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tg_X;y:ﬂ/E; Xfyzfz?ﬂ:JrZrck; X:y*Z?nJrZ”k'kez;

V3 1 V3

sin(y—E)Jrsinyfl' —lsiny——cosersinyfl' —=siny———cosy =1,
3 2 2 "2 2 o

sin(y—g):l; y:%nJann,neZ,a x:%+2nk+2nn,keZ,neZ-

sinx_5 [sinx _5 sinx_5

686. 1) siny 3 . siny 3 . Jsiny 3 :
cosx_1 |sin(x+y) L OX=y  X+3y
——== =1 |2sin—= =
cosy 3 sin2y S 2 €0 2 0

PenraeM 2—oe ypaBHEHHE: sin L;V =0 Wi COSL;’V =0;

X—y=2nkum X + 3y =7 + 21k, k € Z;
a) X =y + 27k, k € Z ; moxcrasnsis B 1-oe ypaBHEHHE CHCTEMBI:

M = § — IIPOTUBOPEYUEC, 3HAYUT, peI]_IeHPIﬁ HET,
siny 3

0) x = -3y + 2nk + 7, k € Z; noxcrasnss B 1-oe ypaBHEHHE:
sin(t-3y) 5. sin3y 5. 3siny-4sin’y 5.
siny 3’ siny ’ siny 3’

wlr w]

3—§=4sin2y; siny==; siny =+

V3
o1 .1 .
y=zxarcsin——+nn,ne”Z,a x =nt3arcsin—=+mn+2nk,n, ke Z;

V3 V3

sinxcosx:% sin2x =1 x:%+nk,kez
i) . l i)

1 |cosxsiny=-= NP 1

= 2 |x==siny=-=

2 2 y 2

cosxsiny =—

x="4nkkez x="+2nkkeZ x=3—n+2nk,keZ

4 , T.€. 4 Ui 4 ;
siny:ig y=(-1)"F+mnez y=(-1)"j+mnnez
687. sin*x + cos*x = a; ~ (sin*x + cos’x)? — 2sin’x cos?x = a;

1—a=%sin2 2% sin?2x =2 — 2a.
VYpaBHEHUE UMEET KOPHU TIPH %s a<l, sin2x =+42-2a ;

2x =tarcsiny2-2a +nk, ke Z; x=4_r%arcsin 2—2a+gk,kez,%sa£1-

(1—cos2x)® N (1+cos2x)® —a

32 2
32a =2+ 20c0s?2x + 10c0s*2x;  5c0s*2x + 10cos?2x + (1 — 16a) = 0.
OGo3HaunM C0s22X = b.

688. sinx + cos!% = a;
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VcxonHoe ypaBHeHHe nMeeT KopaH, e 0 < b <1;

5b* + 10b + (1 - 16a) = 0; D =100 - 20(1 - 16a);

:M; by =—1—£,b2 =_1+£ :
10 10 10

0<b, <lum0<by<1 10<JD<20: 100< 100 - 20 + 320a < 400;
20 < 320a < 320 %gagl.

b

T.e. ucxonHoe ypaBHEHUE UMEET KOPHH MPH iﬁ <a<l1.
1

689. sin2x — 2a~/2(sinx +cosx) +1—6a% =0;
cos(ZX—g) —2aﬁ«/§cos(x—§)+1—6a2 =0;

2cos?(x- 1) -4 -5y_6a?=0; cos(x-2)=b;

cos“(x 4) acos(x 4) a (X 4)

b? - 2ab - 3a=0; D =4a’ + 12a° = 16a% by, = 28 1;|4a| ;
b, =-a,ab,=3a; cos(x — g) =-a W1 cos[x —%j =3a-

VYpaBHeHne nmeeT pemeHns Toabko npu —1 <-a<1lmm-1<3a<1.
B o0mieMm, ypaBHeHue nmeeT pemerne npu —1 <a < 1.

Ipu —%gas% x—%:iarccos(—a)+2nk UM

X —g =+arccos(3a)+ 2nk, ke Z .

Mpn —1<a<= n %<a$1 x -2 =+arccos(—a)+2mn,neZ, T.e.

- W

X = —+arccos(—a)+ 2nk HIH

w
ala &

1
IpH —=<a<
3

x = = +arccos(3a)+ 2nk, ke Z , a

4
1 1 . b1

MpH -l<a<-o M —<asl; x:ziarccos(—a)+2nn,nez-

690. 1) 2cos’X + sin x — 1< 0; 2= 2sin’x + sinx = 1 < 0;

2sin’x =sin x=1>0; sinx=a 2a°—a-1>0;

a<—% nmma>1; sinx<—% uay sin X > 1;

_5m yomk <x <—X4 27k, k € Z , @ BTOPOE HEPAaBEHCTBO PEILCHUI HEe IMEET.
6 6

2) 2sin’x - 5cos X + 1> 0; 2 —2c0s’>x - 5c0s X + 1 > 0;

2c0s’x + 5c0s x—3<0; cosx=a 2a?+5a-3<0;

—3<a<1; —3<cosx<£; E+2ﬁk<x<5—ﬂ+2nk,ke2-
2 2 3 3
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I'nasa VII. Tpuronomerpuyeckue pyHKIun

691. 1) y = sin2x, x € R; 2) y:cos% XeR;

1 . .2 .
3) y=cos=,x#0; 4) y=sin=,x=0;

X X
5) y=sinvx , x> 0; 6) y = cos /L_l,x__lzox<—1nx21.

Xx+1 x+1

692. 1)y =1+sinXx; -1<sinx<1;, 0<l+sinx<2,te. 0<y<2;
2)y=1-cosXx; -1<cosx<1; 0<l-cosx<2,te. 0<y<2
3)y=2sinx+3; -2<2sinx<2; 1<2sinx<5,Te. 1<y<5;

4)y=1-4cos2x; —4<4cos2x<4; -3<1-4c0os2x<5,1e. -3<y<5;
5) y =sin2xcos2x +2; y :%sin 4x+2;

—lslsin4xsl; Eslsin4x+2§E,T-e- Egygﬁ,
2 2 2 2 2 2
1. . 1. .
6) y==sinxcosx-1; y==sin2x-1;
2 4
—lslsin2x££; —EslsinZX—ls—g,T-e- —Egyg—g.
47 4 4 474 4 4 4
693.1) y——*; COSX#0; x X nk keZ;
COS X 2
2) y= .2 ; sinx = 0; x=1nk, Kk e Z;
SInNX
3 y=tgX; cos=2#0; Xl ik, x¢3—n+3nk,keZ§
3 3 3 2 2
4)y=tgox;  COs5Xx#0; Bx=limk;  X#-—+_kkeZ.
2 10 5
694.1)y=«/sinx+1; sinx+1>0; sinx>-1,xeR;
2) y=+cosx-1; cosx—12>0; cosx>1 x=2nk, k € Z;
3)y=lgsinx; sinx > 0; 2nk<x<m+2nk, k € Z;
4) y=+2cosx-1; 2c0sx-1>0
cosle; —£+2nk£xs£+2nk,keZ:
2 3 3
5) y=+1-2sinx; 1-2sinx>0;
sinx<t; ST ok <x<Eionk keZ;
2 6 6
B)y=Incosx  cosx>0; —g+2nk<x<g+2nk,kez-
695. 1) yzé; sin x(2sin x — 1) # 0;
2sin? x —sin x
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SinX#0msinx2;  X#mkux# (1) TenkkeZ;

2 . 2

2))/:72 S = ;
€0s“ X—sin“ X €0S 2X
cos2x # 0; 2% Ltk xz 2+ Xk kez;
2 4 2

1 . 1 .

) y=-— - =
y sin x —sin 3x y 25sin X cos 2X

sinx=0ucos2x=0; X#nkwu X¢E+gk,kez;
4

3

4y - L cosx#0; xzZankkez.
€0S® X + COSX cos x(1+ cos” X) 2

696. 1) y = 2sin? — c0s2x; y = 2sin® — (1 — 2sin?x) = 4sin’x-1, 1.e. —1<y<3;
2)y =1-8cos’ sin’; y=1-2sin?2x, r.e. -1 <y <1;

1+8cos? x . 1 1 9.
3y 2 —=42cos?x,Te —<y<=;
)y . y=+2c0s’x 7Y,
4) y =10 - 9sin®3x; 1<y<10;

5)y =1-2|cos X|; -1<y<1;

6) y=sinx+sin(x+g);
y:23in(x+g)cos(72); y=\/§sin(x+g) , T.€. _ﬁsysﬁ,

697. y=3cost—4sin2x=5(20052x—%sin2x)=55in(<p—2x) , TIIe <p=arcsin§,
T.C. Yhanm — _51 A Yyano = 5.
1 . 5
698. y=/26(—=—sinx ———
YN g
T.e. —4/26 <y <426 .

699. y = 10c0s’x — 6sin X cos X + 2sin’x; Y = 4(2c0s°X — 1) — 3sin2x + 6;
y = 4c0s2Xx — 3sin2x + 6;

COSX) =\/%sin(x @), THe ¢ = arcsini )

V26

y = 5sin(¢ — 2x) + 6, e o= arcsin% Te 1<y<1l

700. 1) y = cos3x; Y(—Xx) = cos(—3x) = c0s3X = Y(X) — ueTHas;

2) y = 2sin4x; Y(=X) = 2sin(-4x) = —-2sin4x = -y(X) — HeueTHas;

3 y=210% y(x)=-210°(-x)=-tg"x=-y(x) — neuerias;

4) y=x cos% b y(x)=—x cos(f gj =X cos% =-y(x) — HeuerHas;

5)y = xsin x; Y(=Xx) = =x sin(—X) = x sin X = y(X) — ueTHas;

6) y = 2sin’x; y(=x) = 2sin%(=x) = 2sin?x = y(X) — ueTHas.

701. 1)y =sinXx +Xx; Y(=X)=-sin X=X =—(sin X + X) = =y(X) — HeueTHas;
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n . — i 2.
2)y=cos(x—§)—x2, y =sinx-x%
y(=X) = =sin X — X? — He SABISICTCS. YCTHOI MM HEYCTHOIT,

3 y= 3_cos(g+ x)sin(m—x); Y = 3+sin’; y(-X) = 3 + sin’x = y(x) — uernas;
4) y=1c052xsin(§n—2x)+3;

2 2

1 . 1, .
y:—5c053x+3, y(—x):—zcos 2x +3=y(x) — ueTHas;

sinx . . sinx . o
5) y=2""+sinxcosx; y(-x)=-—=-sinxcosx — HE SBIAETCSA HYETHOH
X X

HIIH HEYETHOM,

2 14cC0SX .

6) y=x e y(—x):x2+1+cosxzy(x)

2
702.1)y =cos x - 1; y(X + 21) = cos(X + 2m) — 1 = cos X — 1 = y(X);
2)y=sinx+1, y(X + 2m) =sin(x + 2m) + 1 =sin X + 1 = y(x);

— YCTHa.

3)y =3sinx; y(X + 27) = 3sin(x + 2w) = 3sin X = y(X);

4) y= co;x ; y(X+2n)=cos(x2+27c):cosxzy(x);

5) y =sin(x —g) S y(x+2m)=sin(x ‘%* 2m) = sin(x —g) =y(x):

6) y =cos(x + 23“) 7 y(x+2m) =sin(x +2?n+ 2m) = cos(X +2?n) =y(x)-

703. 1) y =sin2x, T = =w; y(x + T) = sin(2(x+m))=sin(2x+2r)=sin2x=y(x);
2)y= COS% , T=4n;,  y(x+T)=cos X+an_ cos(§+ 2n) = cos% =y(x);
3)y=tg2x, T :g P y(x+T)=tg(2(x +g)) =tg(2x+m)=tg2x = y(X)

. AX 5 . .4 5 - 4x - ax
4) y=sin—,T=—mn; =sin(= Zn)) =sin(== —sin—2= = .
)y c Zn y(x+T) sm(5(x4r 2n)) sin( s +2m) =sin 3 y(x)

1-cosx 1-cosx
704.1) y=—">"2"; —X)= = — ;
) y 1+ cos X y( X) 1+ cos X y(x) e
2) y= __‘_usmzx 4 y(, x): ‘__“szx _ (x) — yeTHad,
1+cos2x 1+cos 2x
2 2
3) y= COSCZ% : y(-x)= Cos_zs% =—y(x) — HeueTHas;

3 a - I
4) y= X~ +sin 2x ; y(-x)= —X7-sin2x _ —y(x) — HeuerHas;
COS X Cos X

5)y = 3°% y(=x) = 3% = y(X) — uerHas;
6) y = XJsin X|sin®x; y(-X) = —x[sin X| - (-sin’x) = y(x) — uernas.

705.1) y= cosg x . T.K. HauMeHbIINH Teprox GyHKIUH COS t paBeH 27, U
5
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y(x + T) = y(x), To cos(%(x +T)) = cos(éx +2m), r.e. T=5m

2) y=sin g X - T.x. HauMeHbIHi nepuoa GpyHkuuu Sin t pasex 27, u

y(x+T)=y(x), T0 sin(%(x +T) = sin(gx +2n),T= 13“.

3) y= tg% . T.x. HauMeHbIni iepuox GyHkuuu tg t paseH w, u

y(x +T) =y(x), o tg%:tg(gﬂz) ,Te. T=2nm

4)y = [sin x|. T.x. y(x + 1) = [sin(x + ©t)| = |-sin x| = [sin X| = y(X), TO
T = T — HaUMEHBIIKH 1epro GyHKIMH Y = [Sin X|.

706. 1) y = sin X + cos X.

HanMeHbIIHMI MONOKUTENBHBIN epuox (YHKIHMK SiN X paBeH 27, U Hau-
MEHBLINH MONOKUTENbHBIH Neproa GYHKIUK COS X paBeH 27, 3HAYUT, 3HAYCHUS
¢GyHKIMHY OyyT MOBTOPEHBI Yepe3 27 eANHUII.

2)y =sinx +tg x.

HanMeHbIIHMi TOJOKUTENBHBIA Meproa QYHKIMU SiN X paBeH 27, a Hawu-
MEHBIINH MOJI0KUTENbHBII nepruon GyHKuuH tg X paBeH T, TO 3HaUeHHs (QyHK-
K OyyT HOBTOPEHBI Uepe3 27 eIHHHUILI.

707. 1) f(x) + f(—x) — uerHas pyHKIHSA.

Tycrts F1(X) = f(X) + f(—x); F1(-X) = f(=x) + f(x) = Fy(X), w.T.1.

2) f(x) = f(-x) — HeueTHas QyHKUMSL.

Iycts Fy(X) = f(X) — f(—X); Fa(=x) = f(=x) — f(X) = =F»(X), u.T.1.

Hcnone3yst 911 GyHKImH, npenctasuth f(X) B B CyMMBbI 4eTHOM U Heder-
HOH (yHKIMH.

Tuxe. F1(X) + Fa(X) = () + (=) — f(x) — (=) = 2f(x), 10 f (x) = L)L F2() ; Fo(x)

708. 1) 3snauenwus, pasusie 0, 1, —1;

0 mpu Eigi, o ; 1 npu0, 27; -1 npu wt, 37,
2 2 2
2) IIOJIOKUTEIbHbIC 3HAYCHHS TIPU . X & [o%] X e [37” : %Tj ;
3) oTpULaTeNbHbIC 3HAYECHUS TIPH X e [Eﬁj X e (5_“ ;3nj .
709. 1) [3n; 4] — Bo3pactaer; = 2) [-2w; -] — yObIBaeT;
3) {zn;%} — y6bIBaeT; 4) [_g;o} — BO3PACTaeT;
5) [1; 3] — yOsbiBaer; 6) [-2; =1] — Bo3pacraer.
710.1) [2;3_”} ; [E;n} — yObIBaer, {ﬁ;i‘} — BO3DPAcCTaer,
2 2 2 2
2)|_ .2 _T.0| — Bospacraer, | 0;~ | — y6bIBaer;
) |: 2’ 2} |: 2’ P "2 Y

194



3) [o; 3275} : [0; ] — y6sIBaer, [n—; %ﬂ} — BO3pacTaer;
4) {_ T g} ; [-m; 0] — Bo3pacraer, [o;g} — yObIBaer.

711.1) cosg u cos%. T.k. GyHkuus C0S X y6eiBaer Ha [0; nt] u §< 8n

b 8n
TO COS— >COS— -
7 9

2) 052" 1 cost® . Tk, COS X Bo3pacTaer Ha [; 21t] u kL , TO o ccodd.
7 7 7 7 7 7
3) cos[_@j u cos(— Ej. T.x. cos X Boxpacraetr Ha [-m; O] wu
7 8
O T 10 cos| -2F | < cos[ - Z ] .
7 8 7 8
4) cos{fsgj u cos(—%n) T.x. cos X y6emBaer Ha [-2m; -m] u
&n_ o

> 10 cos[ -8 < cos[ - 2% .
7 7 7 7

5) cos 1 u cos3. T.k. c0s X yobiaer Ha [0; 7], a 1 < 3, To cos 1 > cos 3.

6) cos4 u cos5. T.k. COS X Bo3pacraer Ha [r; 2rt] u 4 <5, T0 €04 < c0s5.

712. 1) cosx:%. 4 ! u"z

AN ] H 1
o % e e H

[Moctpoum rpaduku GyHKIMi PR

y = C0S X u y:% Ha orpeske [0; 3r]. Otu rpaduku mepecekarotcs B Tpex

TOYKax, a6CL[I/ICCI)I KOTOPBIX Xjp, Xp WU Xz, SABJIAIOTCA KOPHAMHU YpPaBHCHUSA

cosx—l'x =T = xg= 1T
2"t g2y g
Z
2 4 -7
2 2 4 4
) cosx > ) D N
IocTpoum rpaduku GyHKIHMii Y = COS X 1 \_/ - ;ws::\:

V2

y= S Ha otpeske [0; 3n]. DTr rpaduKu nepecekarTcs B TpeX TOYKax, abciuc-

Chl KOTOPBIX Xj3, Xp M X3 SIBISIIOTCS KODHSMH YDPaBHEHHS COSX = V2 ;
X 7E X 77771 X 7977{
VRIS
y
2 4 ~co5
3) COS X :_£, R = - /\ﬁm.
2 5 T N/ Nix
[Toctpoum rpaduku GpyHkuuit y = C0S X PR T
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Hy= _g na orpeske [0; 3rt]. DT rpaduKH mepecekaroTcs B TpeX TOYKax, adc-

HOUCCbl KOTOPBIX Xj1, Xp U X3 SABJIAIOTCA PCIICHHUEM YPaBHCHUA cosx:-ﬁ )

3n 5n 1in
X1 :T,Xz 77,X3 =—
4) ‘ 4
COSX=—=" il
[ocrponm rpaduku Gyskimity = cos x o ™ L5 \:.
e

U y=-=. Oru rpaduKu NEPECEKAOTCs B TPEX TOUKAX, aOCLMCCHI KOTOPHIEX
2
X1, Xp U X3 SIBJSIFOTCSL KOPHSMH YPaBHEHHUSI COSX = L. Xq = E X9 = 4i,x3 8n
3 3
1
713.1) cosx>=.
2
I'padux GyHKIMM Y = COS X NEKUT He HIDKE Tpaduka QyHKIHH y _1 pu
. . T 5t Tn
x € [0; X1], X € [Xp; X3]. 3HauuT, penieHne HepaBeHCTBa | O n==|.

"3 3'3
2) COSX 2 —= .
2

I'padux GyHKImM Y = COS X MeXKHT He HIDKe rpaduka QyHKIHH y = 1 npu
. . 2n 41 8n
X € [0; X1], X € [Xp; X3]. 3nauwur, perueHue HepaBeHCTBa — | 0; 2~ | M | — ;== |.

3 3'3
V2

3) cosx < —~=.
2

I'padux ¢ynkmm y = COS X Jexur HIpKe rpaduka (QyHKIUH y:_\/5

X2 npu
> P!
. . 3t 57 1in
X € [X1; X2], X € [Xo; X3]. 3Haumr, pelienne HepaBeHCTBA — 7; n u T;371 .
4) cosx <§ 4

I'padux dyHKmIM Yy = COS X neXHT HIKe Tpaduka (GyHKINN y:? pH

— —3n
6 6

X € [Xq; X2], X € [Xs; 3n]. 3nHaumr, perieHue HepaBeHCTBA — [E-llnj U (1371 J .
6

=C0S—-
2 5

714.1) cos™ wu sinZ; sinE:cos(n n) 3n
5 5 5 10
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T.x. COS X yObiBaer Ha [0; 7],

2) sinZ u cosZ;
7 7

T.k. C0S X yObiBaer ua [0; 7], u §< i4

3.

3) cos%rt 1 sin

T.k. c0s X yOwiBaeT Ha [0; 7],

4) sinE u cosE;
5 5

n 3n b 3n T .T
U —<—,TO cos— > c0S— ; T.€. coS— >sin—.
5 10 1 5 5

-

27
Y

. T 5t
sin— = cos S— .
7 14

b 51 T .7
y TO cos—>cos—, T.€. cos—>sin—.
7 14 7 7

. 3n n 3n b
sin— =c0s| — —— | =Cc0S— -
8 2 8 8
u 3n >g,T0 cosg—n<cosﬁ , T.C. cos%<sin3—n
.3t . (n w T
sin—=sin| =+-— |=c0S— .
5 2 10 10

T.k. C0S X yobiBaer Ha [0; 7], u g> % , TO cOS— < COS—~ , T.€. COSE<sin3—n-

51
14

T .
5) cos= u sin

’

T

i

2 7

T
=C0S—-
7

. 5t .
SIn— =SIn
14

(

T.x. cos X yosiBaer Ha [0; nt], u %>g , TO cos% < cosg, T.€. cosE<sin5—n.

6) cost u sini—n;

T T

2 5

Y
=C0S—-
5

.3t .
SIN— =SINn
10

55)

T.x. cos X yOsiBaet Ha [0; nt], u T T 10 cosZ>cosE, T.e. cost >sin3j.
8 5 8 5 8 10

1

2

715. 1) cos2x == . O6o3Ha

yum 2X = t, T.K. _ngg%,To—nS2X=tS3n.
2 2

IMoctpouM rpaduku GpyHKIME Y = COS t u y:% Ha ortpeske [-m; 3m]. Dtn

rpadMKH MEePeCceKarTCs B YEThIPEX TOYKAX, aOCIMCCHI KOTOPBIX ty, Ty, s, ty sABIIA-

1
FOTCS PELLICHUEM YPaBHEHUS COSX = = -
2

b b 51 n b 51 n
ty=——ty=— o=ty =— , T.€. Xg=—— Xy = —,Xq = — ,Xg = — -
s 3 2 3 3 3 4 3 il 2 6 3 6 4 6
2) cos3 2 4y st
COSoX =—- 1 Y=o
2 . yuli 4=z
06 3=t | /i hN WAl LAY
03Ha4YUM oSX = {, T.K. {/ [ {%\/ Y tk\}
P ex <3 g0 _3M oy T
2 2 2 2
I R 1 3t 9n
octponM rpaduku GyKHIHA Y = COS t u y:E Ha OTpe3Ke 5| Otn

rpaduKH MepeceKaroTcs B MIECTH TOUKax Uy, ty, i3, 1y, ts, t5, abcumcch KOTOPBIX

ABJISIIOTCA PELICHUEM YPAaBHEHUSA COSX =

V3.
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T T 11n 13n 23n 257
=ty = e =ty = e = e = , T.€.
17762763 '  5'° 6 '°%
1771872 718" 18774 18 18 8 18
4y H:%‘
—0 e — ram
3 > Yy 5 13 +
H—,wst \/

716.1) cos2x < % O6o3HaunM 2X = t, Torma -t < t < 3.
I'paduk dynkmuu y = COS t jnexuT Hioke rpaduka QyHKIUH y:% pu
te [ t) U (b t) U (t; 3], Te. te[_n;_ﬁju(ﬁ;ﬁ]u[ﬁ;sn]
3 33 3
T,om n 51 Tn 3n
axel——i——|Ul = Ul =57 |-
e{ 2 ju(ﬁ eju(e 2}
3n 9n

2) cos3x >§ . O603Haunm 3X = t; _?g t g?.

I'paduk dynknmu y = COS t nexut Beine rpaduka GyHKIHA y:? npu

t e (tl, tz)U(t3, t4)U(t5, tﬁ)r T.C. te(_ﬁﬁju[&]ﬁlju(@vzsnj' a

6'6 6 6 66
18'18 18 ' 18 18 ' 18
717.1)y =1 + cos x. 2

a) O6nacts onpenesenus X € R.;
6) MuoxectBo 3HaueHuii 0 <y < 2;

y YeAetos%

o

ll
B) DYHKUKS IEPHOJUYECKAs C IEPUOIOM 2T,
r) OyHKIHSA YETHAS;
1) IPUHUMAeT HauMeHblee 3HaueHue, pasHoe 0, mpu X = 1w + 21K, K € Z;

[IPUHAMAET HauOOoJIbIlice 3HAUeHHe, paBHOe 2, ipu X = 27K, K € Z; ¢pyHkuus He-
oTpULaTeabHAasl;

€) Bo3pactaer npu X € [r + 21k; 21 + 21k], kK € Z;
y6biBaet pu X € [2nk; © + 27k], k € Z.

2) y = COS2X. y pes

a) OGnacts onpexenenus X € R. o

6) MHOXeCTBO 3HaueHHd -1 <y < 1.y 5 /\ ﬁ(
B) MEPHOIUYECKAS C IEPUOIOM Tt. U U \/

I) YeTHasl.

J) IPUHIMAET HAUMeHbIIee 3HAUeHHe, paBHOe —1, mpu x = = ¢ nkkeZ;
2
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NpPUHUMAET HaubobIlee 3HaueHue, pagaoe 1, npu X = 1k, K € Z npunumaer mo-

Y s
JIOKUTENIbHBIE 3HAYEHMS! HPH X € (——+ 1k;—+ nk),k € Z TPUHUMAET OTpHLA-
4 4

TENbHBIE 3HAYEHUS IIPH X (g + nk;%ﬁ +7nk),keZ;

€) BO3pacTaeT mpH x e|:g +nk; T+ nk}, k € Z; yOBIBAET IPH X ¢ [nk;g + nk},k ez

3) y = 3c0s X. B

a) OGnacts onpexenenus X € R;

6) MHOXeCTBO 3HaueHHil —3 <y < 3;

B) MIEPHOIUYECKASI C TIEPUOIOM 2T;

T) YeTHas;

1) IPUHIMAET HaMMEHbLIee 3HAUCHHE,
paBHoe -3, npu X = 1t + 21k, K € Z

-3
[pUHAMaeT HauOosbliiee 3HaueHue, paBHoe 3, mpu X = 27K, K € Z npunumaer

n T
THOJIOKUTEbHBIE 3HAYEHUS NPU X € (——= + 27K;— + 271k),k € Z TPMHMMAET OTpHU-
2 2

aTCJIbHBIC 3HAYCHUS IIPU X e (g + znk;:%n +27k),ke Z;

e) Bospacraer mpu X € [r + 2nk; 2n + 2nk], K € Z yOwiBaer npu
X € [2nk; m + 27K], k € Z.

718.1) {g;n} . T.x. cos X yosiBaer Ha [0; 1], TO cosn<cosx < cosg JUISL BCEX

xe{ﬁ;n} y T.€. —15ys1.
3 2

2) (%“Ln) T.k. COS X Bo3pacraeT Ha [r; 27], To cos%n<cosx<cos%n

IUISL BCEX X e ﬁﬂ y T —— <Yy <—.
4 4 2 2
719.1) y =|cos X|. Ay geteoss|
T.x. mpu €0S X > 0; y = COS X, a nmpu X
coS X < 0; y = —COS X, TO OTpa3hM YacTH 0

rpaduka QyHKIUU Y=COS X, pacro0KeH-

“:CDS'L
HbIE HUKE OCH abCIMCC B BEPXHIOK YacTh IUIOCKOCTH. ll0JydeHHas KpuBas u
Oyner rpadukoM QyHKIHH Y = |COS X|.

2)y =3-2cos(x - 1). yi |V y=3-2eosed

IMocrpoum rpadux ¢yHkuun y = 2€0S t,
B cucreme koopmuHat 0'ty’. I'paduxom
¢byHKIME Y = 2C0S(X — 1) siBasieTcs 9Ta ke
KpuBasik B cucreme KkoopmuHat Oxy, rme /{Zg
X—=1=tay =y (re 0=0 -1). 3atem—+5 %
3epKaIBHO OTOOPA3UM IOy IeHHBIH rpa- ety
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@k otHOCcUTEBbHO ocH 0X, momyunM rpaduk dyHkimu y = —2¢0S(X — 1). Tloxwss
ero Ha 3 eJIMHHUIIBI BBEPX, MOJIYYUM HCXOAHBIN rpaduk Y = 3 — 2c0s(X — 1).

720. 1) 3uauenue, pasuoe 0, 1, —1; 0 mpu O, &, 27, 3m;
1 opu E Sl ; -1 mpu 3l,
P "2 P 2

2) nonoxwurenbHbie 3Hauenus: (0; m), (27; 3n);
3) orpuuaresnbHbie 3HaueHUs: (TT; 27).

721.1) {Sn 5;} — Bo3pacraet;  2) (g;nj — yOBIBaeT;

3) | _— T | — y6uIBaeT; 4) | == _E} OBIBacT;
) [-2] — ) [-Z-2] =

5) [2; 4] — yOsbiBaerT; 6) [6; 7] — Bo3pacTaer.
722.1) [0; «]; {o;g} — BO3pacTaer, {g;n} — yObIBaeT;

2) {E;zn}{f;iﬁ} — y0bIBaer, [37”;2;;} — BO3pacTaer;
2 2 2 2
3) [-m; 0]; Ln 75} — y6biBaer, {_g;o} — BO3pAcCTacrT;

4) [-2x; —n]; {_zn;_%ﬁ} — BO3pAcCTaer, {—3—;;—7:} — y0bIBaer.

723.1) sin " u sin 23T
10

10
T.x. Sin X yObiBaeT Ha {E ?ﬂ} u 7—TE<137t , TO sin7—ﬂ>sinl3—7E
2°2 10 10 10 10
11
2) smlgl u sin— T
7 7
T.x. sin X Bo3pacraer Ha {%ﬂ %ﬂ} U 137TE>117c 137 sm%

3) sin[—87nj " sm( gsnj'

T.x. SinX yOsiBaer Ha _%,_E u —8—"<—9—ﬁ,T0 sin o >sin 9.
2 2 8 7 8

4) sin7 u sin6. T.x. Sin X Bo3pacraeT Ha {Sn 5711} u 7> 6, 1o sin7 > sinG.
2
724.1) sinx :§ . . 5 .
| il
Tloctpoum rpaduku GyHKIMA Y =Sin X ©f % %2 N S
\3:Sm®

3

n y="" na orpeske [0; 3n]. OTn rpaduKu mepeceKaroTCs B YETHIPEX TOUKAX,
2
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a0CIHCChI KOTOPBIX X1, Xo, X3, X4 SBISIOTCS KOPHSIMHU YPABHEHUS sin X =

T 2n Tn 8n
gt
y &
2) sinx = ﬁ . 4z
2 i i\ N
ToctporM rpaduku GyHKIHiT Y = Sin X * BT
5:5‘-@

V2

n y="2 na orpeske [0; 3n]. OTi rpadukn mepecekaroTCs B YETHIPEX TOUKAX,
2

N

aOCLHCChI KOTOPBIX X1, X2, X3, X4 ABJISIOTCS KOPHSIMHU YPaBHEHHUS SinX = — ;
2

DLV L VLV .
1= X2 = Xe =X =y
) 2 Y=gine
3) sinx = —£ . y
2 BmT N
Toctpoum rpaduku GyHKIwit y = Sin X o u=f \avn/ s

N

Hy= -~ Ha orpeske [0; 3nt]. Dti rpaduiku mepecekarTCs B IBYX TOUKax, abCIuc-

Y \/E . 51 n

CBI KOTOPBIX X1 U Xp ABIAIOTCS KOPHAMH yPABHEHHUS SiNX = —~—— ; X; = R Xy = e

V3 o

4) sinx =-—X2.
) sinx 5

Toctponv rpadukn yHKimit y = Sin X N\ / B
V3

n y=—>" nHa orpeske [0; 3n]. Ot rpadmKn mepecekaroTcs B IBYX TOUKAX, abc-
2

V3.

IICCB KOTOPBIX X3, Xp SBISIOTCS KOPHSAMU YPAaBHEHHUS  sinX = —

An 5n
Mgy
. 1
725.5inx>=.
2

I'paduk QyHKIHE Y = SIN X JEKUT Bblme rpaduka QyHKIUAHA y:% npu

. . 51 131 17n
X € (X35 X2) U (X35 Xa), 1€ x e| ;28 |y =2 200,
(X415 X2) U (X3; Xa) 6(6 6]U(6 6)

\/E y y= % Y=5ino

1)sinx37- i ~ G

) £ Y L Xy
I'padux GyHKum y = Sin X JEXKUAT HE T \/
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V2

BEIIIE rpaduka QyHKINU y:T opu X € [0; 1] U [Xo; X3] U [X4; 37, Tee.

T 3t 971 1in
X6|:O,Z:|U|:T,T:|U|:T,3TC:|

yzsind
2) sinxz—%- _ 5 ,ﬁ/\'x
I'padux QyHKimMu Yy = SiN X JIEKUT HE N~

Hike rpaduka GyHKIUN y:—% npu X € [0; x.] U [xo; 37], T.e. Xe|:0; %}U[@ ;371}.

6
3) sinx<—§.

3

I'pahuk GyHKIMH Y = SiN X IEXKUT HKKE rpaduka QyHKIMH y = - npu

X € (X1; Xp), T.€. x e ﬂ;si .
3 3

726.1) sin® n cos™;  cosE=cos| E—LT|sin
9 9 18

9 2 18
Tk sin X Bospactaet na | 0% | 1 =< /™ 70 sin & <sin /%, Te. sinF < cos~ ;
2 9 8 9 18 9 9
. 91 I . 9 5t 1ln . 1w .
2) sin== ¥ cos— ; €08 — = €0S| — — == | =sin =——;
8 8 8 2 8 8
T.k. Sin X yObiBaet Ha E;ﬁ u %<lln , TO sin% >5in1]JT , T.. sin%>cos%§
2 2 8 8 8 8 8 8
3)sinlt u cos 2% ; cos 2 = cos T | =sin X ;
5 14 14 2 7 7

T.x. Sin X Bo3pacraer Ha {o;f} 12T 10 5inEssink, re. sin£>c035—n;
2 5 7 5 7

3n
10

4) sinE u cos>t; cos ST _oaalal ® | _cin X ;
8 10

T.x. sin X Bo3pacTaer Ha {o;fﬁ} RV RNV N Y WD
2 8 5 8 5

727. 1) sin 2x:_%. ’

Tlocrpoum rpadukn GpyHKIMI y= Sin 2X 1

1
y=—Z= Ha JJaHHOM OTpe3Ke. DTH rpaduKH MepeceKaroTcsl B MECTH TOYKaX,
2

abCIKCChl KOTOPBIX SIBMSAIOTCS KOPHAMM ypaBHEHHs Sin 2X :—%. Ha orpeske
[0; 7] umeem nBa pemenus: Xl:?_n =T
12 12
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Tleprion yHkuuu y= Sin 2x paBeH 7, MOITOMY TakK ke OyIerT pemeHueMm

x=7i+nnnx:ﬁ+nk; nkeZ
12 12
CormnacHo rpaduKy UMeeM CIIeAyIOIUe PelIeHuUs:
- Wn, B, 5, _=x.  In. ik
12’ 12 12" 12’ 12’ 12
. 2y
2)5|n3x:£. JAWAW AW AW AWANAWANAR:S
2 1&/\/\/4\/\0\2\¢\¢\dl0

Tlocrpoiite rpaduku GyHKIwi y= Sin 3X 1 y= V3 Ha JJAHHOM OTpe3Ke. DTH rpa-
2

(buKH TepecekaroTcsi B BOChMH TouKax. Ilepuos dyHkuuu y= Sin 3X paBeH 2n . Ha
3

27
CormnacHo rpauky, yYUThIBas HEPUOL 3 MOJTyYaeM BCE PeIICHHUS:

ﬁ, 107w . 57 . ar . T . 27 . n . 8n

9 9 9 9 9 9 9 9
728. 1) sin 2x 2_%.

IoctpouB rpaduku y= Sin 2X u y= —%, BHOMM, 4TO TpaduK (HyHKIUH

y=sin  2X nexuT BblLIe Tpaduka QyHKOHH Y= —% Ha IPOMEXKYTKaX

3m. 17n _13m, 571 m, Tm| | lm, -

2’ 12 12 12 12" 12] | 12°
3maunt, Moy M B Sroom_  Tn Ur_ooop
12 12 12 12 12 12

J3 y

2)sin 3x < X2,
2

\/.
JIOKUT HIDKe rpaduka QyHKIuN y= ‘f Ha TIPOMEXKYTKAX:
_%;_ﬁ , _1077[7 _5l ‘ 47-[ n 27[ 7TC X %7 T 3HAYMUT,
2 9 9 9 9’ 9 9’9 9 |
3n 1in 10m 5n 4 T 2n n
———<X<-— ;) mE X< <X <= <X<—, —<X<7
2 9 9 9 9 9 9 9 9
729. y=1-sin Xx; § y
1) obnacTe ompeneneHnss — MHO- )
’)KecTBO R Bcex IeHWCTBHTEIbHBIX N \ / X
qucen: = = == = &= &



2. MHOXecTBO 3HaueHuit — [0; 2];

3. pynxnust y=1-Sin X mepuoandeckas, T=27;

4. pyuxupns y=1-Sin X He HEYETHAs U HE YESTHAS,
5. ¢pyuxuust y=1-Sin X npuHUMaeT:

3Ha4eHue, pasHoe 0, nmpu X:% +27n, neZ,;

T .
HauMeHbliee 3HaueHue, pasHoe 0, mpu x= > +27n, neZ;

3n

2
HOJIOKHUTENbHbIE 3HAUCHHS Ha BCeil 00J1aCTH ONpeIe/IeHus;
OTPULIATEIIBHBIX 3Ha‘-IeHPIﬁ HC HpI/IHI/IMaeT;

321-5 +2nn], neZ;

HauOoJbIIce 3HAUCHHE, paBHOE 2, IPU X= - +27N, N€Z;

BO3pAcTaeT Ha OTPEe3Kax [% +2mn;

y6bIBaCT Ha OTpesKax [- & +27mn; = +27n], neZ.

2 2

2)y=2+sinx; y

1. obnacTs ompeneneHuss — MHOXECTBO
R Bcex eCTBUTEIBHBIX YHUCEI

2. MHOXeCTBO 3HaueHui — [1; 3];

3. ¢yskums y = 2 + SinX nmepuogH- i X
yeckast, T = 27; 1 = 2 Sux

4. GyHkums y = 2 + SiNX He HEYETHAS U HE YeTHAs

5. hyHkuust y = 2 + Sin X mpUHAMAET:

3Ha4yeHue, paBHoe 0, He IPUHKUMAET;

T .
HauMeHbIIlee 3HaYeHue, paBHoe 1, mpu Xx= — = +27n, neZ,

2
HauOOJbIICe 3HAUCHUE, PABHOE 3, TIPH X= % +21n, neZ;

MOJI0KUTEIbHA Ha BCEH 001acTH OIIPCIICTICHMS,
OTPULIATEIIBHBIX 3HAYCHUH HE IIPUHHAMACT,

BO3pacTaeT Ha OTpe3Ke [— % +27n; % +2nn], neZ;

yOBIBAET HA OTPE3KE [% +27n; 3?7‘ +2nn], NeZ.

3) y=sin 3x = 3in3x
1. oGyacTs ompeneneHnss — MHOXKECTBO /\

R Bcex /eliCTBUTEIBHBIX YUCEIT;
2. MHOXeCTBO 3Hauenuit — [-1; 1]; \/ \A \/

3. ¢yHkmus y=sin 3X mepmoanveckas,

=27 .
3

4. gyHkums y=sin 3X HeyeTHas;
5. hyHkumst y=sin 3X npuHHUMAET:
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3HavyeHue, pasHoe 0, mpu x= n ,heZ,

n 27N
+

HauOoJblIee 3HaUeHKe, paBHoe 1, mpu x= — ,neZ,

HavMeEHbIIICe 3HAUCHKE, paBHOE —1, mpu X= - 2mn ,heZ;

OJIOKUTEIIbHBIE 3HAYEHUs HA OTPE3Kax {Znn : I, 2mn ,NeZ,
3 3 3

OTpUIIATEIbHBIE 3HAUCHHUS Ha OTPE3KaxX {E + Zln; 2n + Zﬂ} ,neZ;
3 3 3 3
BO3PACTACT HA OTPE3KaxX | — 27; T, Zrn ,neZ;
6 3 6 3
y6bIBaeT Ha OTpE3Ke | +2Ln, T, 2™ ez
6 3 2 3
4) y = 2sin x;
1. obmacTh ompemeneHus — MHOXECTBO R /\ V\ /\
BCEX JIEHCTBUTEIILHBIX YHCEI,

2. MHOXXECTBO 3HaueHuid — [-2; 2]; v \/
3. pynkumst y = 2sin X nepuouueckast, T=2r;

4. gyHkums y=2sin X HeYeTHAa;
5. hyHkumst y=2Sin X MpHUHAMAET:
3HaueHue, paBHoe 0, mpu x=7N, NeZ,;

Y= 28y

HanboIbIlIee 3HAYCHHE, PABHOE 2, TIPH x:% +2nn, neZ;

HavMEHblIIee 3HaYCHHE, PABHOE —2, TIPH X= —% +27n, neZ;

MOJIOXKUTENBHBIC 3HAYEHHS HA OTpe3kax [27n; n+27n], neZ;
OTpHIATeIbHbIEC 3HAYCHHS Ha OTpe3Kax [-n+27n, 2nn], neZ;

BO3PACTAET HA OTPE3KAX [—% +27n; % +2nn], neZ;

yOBIBAET HA OTPE3KAX [% +27n; 3—2” +27nn], neZ.

ofto

730. 1) muokecTBO 3HaueHmi [0; 1]; 2) MHOKECTBO 3HAUCHMH [

4}

731.1) 2)
15ty 15ty

-3n - n 1 n 3n X
-0.5

-3 -n - n n In
-1
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I 2

732. I=Asin (ot+o);

[ S T [ T H T, . -10 - Q -2/00 2\ 4 /6 8 1;
D A=2; 071 0= 25 120N (145 V4 ‘\/2' \
| -1

T

2) A=1; 0=2; =L ; I1=sin (214 5. :
3 3 10 8/ -6\ A —Ml N\ A6 8/ 10

733.1) tg x =0 mpu x=ntn, neZ;  2) tg x >0 npu x€[nn; g +nn], neZ;

3) tg X <0 npu XE[—% +7n; mn], neZ.

734. 1) Bospacraer;  3) BO3pacraer; 2) Bo3pacraer; 4) Bo3pacraer.

735. 1) tg X Bo3pacraet Ha [0; z I/I0<E<E<E,CHCHOBaTCHBHO,t T sy E;
) tg X BO3p [ 2) =<5 <3 9192
2) tg X Bo3pacraer Ha (E; ]l u E<E=@<%=8—<T{CJIC,I[OBaTCJ'IBHO,
2 2 8 89 -9
E>tgsi;

t
9 8 9

3) tg X Bo3pacraet Ha [—n;—g) u
ML —— = = <-= CIIeJI0BATEIBHO,
9 8-9 8-9 8
tg[-57);
9
4) tg X Bo3pacTaeT Ha (—g v 0] u —g < —g < —% <0 crenosatensHoO,

ol

5) tg X Bo3pacraet Ha (g ymlu g < % =2<3<r cienoBaTenbHO, tg 2< tg3;

Br_ G4n_ 6%_ Tn_ = o125

6) tg X Bo3pacraer Ha [0; g) u O<1<1,5<§ cremoBarensHo, tg 1< tg 1,5.

736.1) tg x = 1;
IMoctpoiite rpaduku Gyukuuit y=tg X u y=1 Ha mnpo-
MexyTke (—7; 21). Ha 3ToM npoMexyTke Mbl HMeeM 3

nepeceucHus. Ha nmpomexyTke (_E- I umeem perre-
2

Hye tg X =1; x=2.
4

N3 nepuoguunocti Qynkumu tg X (T = n) umeem
ve—_ 3m. m 5m
OCTaJIbHbIE PElIeHUs: X= = 2"+ —» =~
4 4 4
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2)tgx=+/3.
Awnanoruuno 1) crpoum rpaduku y=tg X u y= \/5 .
HMeeM Tpu mepeceyeHHs: Ha 3alaHHOM IIPOMEXYTKE.

b
3Hasi, OHO pelIeHNe X=— W YYUTHIBasI MEPHOIMIHOCTb,
3

2n . m_4n

HaXOAUM PEIIeHus: X= - == =
3

33

3)tgx=—J§.

Crpoum rpaduxu y=tg X u y= —\/§ . Umeem 1pu
MepeceueHns] Ha 3aJaHHOM IIPOMEXYyTKe. 3Has ORHO

T
PCIICHUC X= —— W YYHUTBIBASA NCPUOAUYHOCTH, HAXOIUM
3

.._ W 2m 5m
peuenus: x= — —: =~ T

3’3’3

4)tgx =-1.
Crpoum rpaduku y=tg X um y= -1. Umeem Tpu
[ePEeCeUYeHUsI Ha 3aJaHHOM IIPOMEXYTKe. 3Has, OIHO

T
peuieHue X=—-—— " YUHUThIBasg MEPUOANYHOCTH, HAXOIUM
4

o mw 3n. Tn
peureHus: x= — —; == -2

4’ 4’ 4

737.1) tg x >1.

Ctpoum rpaduku y=tg X u y=1. Haxogum pemenus
tg X =1. Onu u OynyT ABIATHCA TOYKAMH II€PECEUCHHS.
I'paduk y=tg X nexur Bbime y=1 Ha HpOMEXyTKax
_E;_E .z 5£§5 . 3HAUWT, peHIeHneM Hepa-
42
BCHCTBA Oy IyT STU MPOMEXY TKH:

L. PN S L P
2 2 4 2 4 2
2)tgx<£.
3
c DN
TpouM rpaduku y=tg X u y—?. Ilo anropurmy 3a-

naun 736 HaxXOAWMM pemeHus ypaBHeHHS (g X :ﬁ;
3
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_ 5t n Tn
x= LT

A I'padux y=tg X nexXHT HIKE yZéHa TIPOMEXYTKAX

_n;,sl , _E;E i E;E , 3£;2n . 3HayuT, pelIeHreM HepaBeHCTBa Oy-
6 26 2 6 2

JyT CIEIYIOMINE TPOMEKYTKH.

51 b b b n 3n
—nsx<—?, ——<X<—=, —=<X

<—, —<X<2%;.
2 6 2 6 2
3) tg x <-1.

Pemenne tg X = -1 npuBeneHo B Ne 736. I'paduk y=tg X
JIEKHUT HIDKE y= -1 Ha MIPOMEKYTKaX

_r_T E;3l, 3l;7n ,  3HAUHT,  pEUICHHEM
2 4 2 4 2 4

HEepaBeHCTBA OyAyT CIEIYIOIINE IPOMEKYTKH:

b1 b1 b1 3n 3n Tn
—Cex<-—2, Zx<= Tex<—.

2 4’ 2 4

4) tg x 2—\/5.

Pemenne tg X = —\/5 cMm. Ne 736. I'paduk y = tg X

JICKHT BBILIE y=—+/3 Ha IPOMEXYTKax:

[—n; _EJ’ [_E; E)’ {E Sjj {57“ 275] 3HAYMT,
2 3 2 3 2 3

pele-HueM HepaBeHCTBA Oy IyT CIEAYIONINEe TPOMEXYTKH: ||

mex<—F _Fax<E oy 3 SToycon Pl
2 3 2" 3 2’ 3

738.1) tg x <1.

PaCCMOTpI/IM 9TO HEPABCHCTBO Ha IPOMEKYTKE |:—£’ E . O‘ICBI/IIIHO, uTo pe-
2 2

IICHHEM 3TOr0 HEPaBEHCTBA OyZEeT IPOMEKYTOK (_ I. ). Yuuresas mepromma-
2 4

HOCTh (pyHKIHH tg X, nMeeM olIee pemeHne: X (—E +7h; Ty 7n),neZ.
2)tgx > «/5

T.T
PaccmoTpuM 3TO HepaBEHCTBO Ha MPOMEXKYTKE [_7; 7] OueBuHO, UYTO
pEIIeHNEM 3TOr0 HEPaBEHCTBA OyJIeT MPOMEKYTOK {E; E). YuuteiBas nepuo-

IMYHOCTH QYHKIUH tg X, mMeeM olIIiee pelieHne: X € {E +7n; T, nnj ,heZ.
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V3

Jtgx <=
) tg 3

PaCCMOTpI/IM 9TO HEPABCHCTBO Ha IMPOMEKYTKE |:—£ E . O‘ICBI/IIIHO, qTo pe-
2 2

)

IICHUEM 3TOTO HEpaBEeHCTBA OyleT MPOMEXYTOK (_E; _E] VuuThiBasi mepuo-

6

IMYHOCTH (DYHKIUH tg X, uMeeM oOliiee pelieHue: X e (_g +7n;, - % + nn} ,neZ.

4) tg x >-1.
PaccmoTpuM 3T0 HEpaBEHCTBO Ha MPOMEXKYTKE {72; I 1. Ouesnamo, uto pe-
2
IIEHUEM 3TOr0 HEPABEHCTBA 6}7[[6’1“ TIPOMEKYTOK (_ E; EJ . YunrteiBas nepunoan4-
4

HOCTh (DyHKIMH tg X, IMeeM o01Iee pelieHne: X (7% +7n; g+ nnj ,hel.

739.1) tg x =3.

IMoctpoum rpaduku y=tg X u y=3. FMeeM Tpu TOYKH
nepeceuenusi. OIHO penieHue oueBHAHO: x= arctg 3. U3
MEPUOANYHOCTH (YHKIMH MOJIYYUM OCTAIIbHBIC PEICHHS: X=
arctg 3 +nn, n=0,1,2.

2)tg x =-2.
PaccyKIeHus, aHAIOTHYHBIE PACCYKIECHUAM B 111,
MPHUBEAYT K OTBETY:Xx= arctg (-2) +xn, n=1,2,3.

740. 1) tg x > 4.

PaCCMOTpI/IM 9TO HEPAaBCHCTBO Ha IPOMEKYTKE |:——T£’ £:| Pemrenne xe

2 2
(arctg 4, g) V3 nepuoanyHOCTH MoNy4niu: X (arctg 4+mn, %+nn), neZ.
2)tgx <b5.

T, T
PaccmoTpumM 3TO HEpaBEHCTBO Ha IPOMEKYTKE {_7. =1.
2

"2

Perenne xe (—% ; arctg 5]. O6uiee perienue: x e (—g +nn, arctg 5+nn], neZ.
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3) tg x <-4

PaccMOTpHM 3TO HEPABEHCTBO Ha IIPOMEKYTKE {75- E} .
2
Pemenne xe (—g ; arctg (-4)).

OG61iee peleHne: X e (—g +7n, —arctg 4+nn)], neZ.

4) tg x > -5.
PaCCMOTpI/IM OTO HEPABCHCTBO Ha IPOMEKYTKE |:—E; £:| .
2 2

Pemienne x e [-arctg 5; g). O6iee penrenne: xe [ —arctg 5+nn; g +7n), neZ.

741. 1) tg x=>3.
Tloctpous rpaduku y=tg X u y=3, Haiigem pemienus tg X
=3 Ha 3TOM IpoMexyTKe: x=arctg 3, arctg 3+m, arctg 3+2m.
I'paduk y=tg X jgexuT BbIlIe Y=3 Ha IPOMEKYTKAX
arctg 3§x<% , arctg 3+nsx<37“ , arctg 3+2n<x< 2% .
2) tg x<4.
IMoctpouB rpaduku y=tg X u y=4,
Haiinem pemenust tg X =4 Ha 3TOM
mpoMexyTke: x=arctg 4, arctg 4+m, arctg 4+2x..
I'padux y=tg X gexuT HIDKE y=4 Ha IPOMEKYTKaX

0<x< arctg 4, g<x<arctg 4t %<x<arctg 4+2n,

om <X<3m.

2
3) tg x< 4.
Pemmm ypasrenue tg X = —4 ¢ yuerom, uto x€[0; 3r]:
x= —arctg 4+m, —arctg 4+2x, —arctg 4+3r.
I'paduk y=tg X jgexuT HIDKEe Y= —4 Ha IPOMEIKYTKAX
g <x<-arctg 4+, 37“ <x<-arctg 4+2,

577‘ <x<-arctg 4+3m.
4) tg x> -3.
Peumm ypaBrenue tg X = =3 ¢ yuerom, uro x€[0; 3n]:
x= —arctg 3+rn, n=1,2,3.
I'pacduk y=tg X JeKHT BbIIIE y= —3 Ha MPOMEKYTKAX

3 —arctg 3+2n<x< sm
2 2

Osx<g , —arctg 3+ <x<
arctg 3+3n<x<3n.
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742. 1) tg 2x=+/3 .
Toctpoum rpaduku y=tg 2X u y= \/5 . Ilepeceuenue
COCTOMUT M3 TpeX TOueK, 3HauuT, Tpu pemenus. OnHO

b
OUYEBUAHO — X=— . YUHUTHIBas MEPHOJIUIHOCTD, KOTOPAs B
27n
ER

wla
ola

b
JAHHOM CITydae paBHa [=— , TIOMYIHIN X= —
2

2) tg 3x=-1.
IMoctpoum rpaduku y=tg 3X u y= —1. IlepeceueHne —

e W
mATh ToueK. OIHO pelIeHre OYeBUAHO: X= — — . YUUTHIBas
12

nepuon =~ , momyudaem:
3

5@ m wm 7n 1lln

X=- 1 1 1 y o
12 12 4 12 12

743.1) tg 2x <1.
3n

Pemenne ypaBuenus tg 2X =1 Oyner: x= — om . I'padux y=tg 2x ne-

8 8
_ n. 3n T T n 5t 3n
KUT HIDKE y=1 Ha mpoMexyTKax | — —;— == | | - = = | | =: == | | ==: g |.
2 8 4°8 48 4

2) tg 3x <—\/§.

Pemennem ypaBHenus tg 3x = —

I'paduk y=tg 3X gexHUT HIDKE Y= —\/5 Ha MPOMEKYTKax
T 4 T TN 2n s 5n 5n 8n
— KX, S<KX<E, X<, X —.
9 9 2 9 6 9

— <X <=,
2 9 6 6
744. 1) y=tg (x+%).
1. O6nacth ompeaeicHUs — BCE x
JIEMCTBUTENbHBIE YNCIIA, WCKIIOUast > & Y vy N
g g ( /

TOYKH %ﬂm, nez,

2. MHOXKECTBO 3HAUCHHI — (—00; +00);

3. bynkumst y=tg (x+ %) nepHoguyHa T=T;

4. gysxums y= tg (x+ ) He 06/1AZAET YETHOCTHIO~HEYSTHOCTBIO;
4

5. hynkums y=tg (x+ %) MPUHUMAET:
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3navyenue 0 mpu x= - +nn, neZ;
4

T T
MOJIOKUTEIIbHBIC 3HAUCHHS HA IPOMEXYTKax (—— +7n, — +7mn), neZ;
4 4

3n

BO3pacTaeT Ha (— n +1n, " T +7n), neZ. i

2)y=tgX.
)y 92

1. ObnacTh onpesaeneHust — Bce AEHCTBU-
TENBHBIE YHCIIA, NCKITI0Yast TOUKU T+27N, NeZ
2. MHOYKECTBO 3HaUCHHUN — (—00; +00)

-3n 2m ~ta = £ 3n

3. pynkuus y= tg %nepnonnqﬂa T=2n
4. pyHknns y= tgg HEYETHA y-tg%

5. pynkuus y= tg g NPUHAMAET:

3navenue 0 mpu x=27Nn, neZ,; .
MOJIOKUTEIbHBIE 3HAUCHUS TIpHU X € (27tN, +27N), neZ;
OTpHIATEIbHBIC 3HAUCHHS MTPH X € (—n+27tN, 27tN), NeZ;
Bo3pacraer Ha (—n+27n, t+27n) , neZ.

745.1) [-1; /3 7; 2) (-1; +o0);
3) (—0; 0)(0; +o0); 4) (—o0; =1)U(1; +o0).
746 1) W /
2.5 -\1 sm \om /n 15n/n 2.5n \/ \/ \V \/ y
15 =4\ \é-x \tg x|

Y ctgx
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747. 1) 2)

y =tg - ctgx
. ° A P X

-2n _IWM 0.\1:/.51: n
X -1
~ln -0.51 o 0.5m in » y = sin - ctgx
748.1) 2)
Yy jTY
n
: s
2 2
i ]
X X
K 015y 05w Aun ) o2sn/ sz gisn - oS B o ‘"
y=tg(3-17) -
. 4 -t | y=do@xtr))
-5 6
749. 1) tg %k <1. oy

@

Tocrponm rpaduk yHKumAn tg 2x=y u y=1

o

Ha TPOMEXYTKe {_E;E] BuaumMm, ase Touku
2 2

o

N

b b :
TepeceueHus ¢ abcruccaMu Z u —Z. Ipadux 554 4\/2 3 2\/4 \6/ 8\10

y=1g %X NKUT HIKE y=1 Ha IpoMexyTKe [_E-Ej . 3Ha4uT, B 0OILIEM ClTyuae
4 4

pelieHre HepaBeHCTBa — MPOMEXKYTKU (75 +7tn; Ty nn), NeZ.
4 4

2) tg? x >3. oy
Ha tom e rpaduke mocrpoum y=3. Omsith

T
Ha MPOMEXYTKE {77-7 BUJIUM, IBE TOUKH
2

JAVAVIAVIVAN

I/II”pa(I)I/IK -10-8 6 4 20 2 4 6 8 10

repecedeHus ¢ abcuccaM —— U

I
3
y= tg? X NeXUT BbIle Y=3 Ha MPOMEKYTKAX [_E-_f} u {g ) Ob6uiee pe-

wenne [ —-Z4qn; —~Ziqan| v [ Zqqn; Zonl, nez
2 3 3 2

3) ctg x>-1.
Toctponm rpadukn y=ctg X n y= —1. Paccmorpum
npomexyTok [0,7]. iMeeM Ha HEM OJHO MEPECEUYCHHUE

x=3% y rpapuk y= Cctg X sexur Bblme y= —1 Ha
4
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3n
4

3n

npomesxytke (0; 2= ]. O6uiee pemenue (nn; == +nn], neZ.

4) ctg x > ﬁ

Ha tom sxe rpaduke moctponm y= \/g . Ha npomexyTke
[0;n] umeem omHO TepeceyeHwe x:% u rpaduk QyHKIUN
y= Ctg X JISKHUT BBIIIEC y:x/g Ha TPOMEKYTKE (0;%) u
o0uee perenue: (ntn, %ﬂtn), neZ.

1 2 12 5 6
750.1) — 2 <L 22
)J§<J1—o’ 3°5 ' 15 15

4\6

DyHKIHMS y=arcsin X Bozpacraroiias, 3Ha4uT, arcsin 1 <arcsin 2.
V3 10
2) _E>_§; —E>—3.
3 4 12 12

DyHKIHMS y=arcsin X Bozpacraroiias, 3Ha4uT, arcsin ~2 >aresin _ 3.
3 4

1 1
751.1) — > —.
V3 45
T.k. ¢pyHKIUS y=arccos x yOsIBaromias, To arccos 1 <arccos
3

2) —£<—1, T.K. —E<—£.
5 3 15 12

4

T.k. GpyHKIHUs y=arccos x yObIBaromias, To arccos [_ 7) >arccos (_7j .
5 3

752.1) 24/3 <34/2 , 1.k, 12<18.

T.k. yHkIus y=arctg x Bozpacraromasi, To arctg 2 \/5 <arctg
1 1

2) - — -

V2 5

1

T.k. ¢pyHkuus y=arctg x Bozpacraer, To arctg [_IJ <arctg [_ J .
2

3

1

V5

1

32

1

V5

753. 1) arcsin (2-3x)= I.Te {_E;E} , CllenoBaTeNbHO, 2-3x=sin; =~ =
6 6 22 6
2-3x= l X= l .
2 2
2) arcsin (3—-2x)= T ; KL= {75;5} , CIEIOBATENLHO, 3—2X=SiNn m_N2 ;
4 4 22 2
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3-2x= ‘/_ 6-v2

_ X—
4
3)arcsin X=2=-T: _T | T.T| CrenoBaTebHO, 110 ONPENETCHHIO
4 4 4 2'2
X=2 i (_7)__42 ; x=2_
4 4 2 4
4) arcsin X2 *3_.x ; -Xe [—E E} CIIEZIOBATENBHO, 110 OIPEACIICHHIO
2 3 3 2 2
x+3_gn(_m)__4B3. x+3_ ... 3 3
2 3 2 2
754. 1) arccos (2x+3)— = % €[0;7], cnenoBaTenbHO, 1O OMPEAEICHHIO
2x+3=cos — 71 2x+3:£ ;) X= -5
3 2 2 4
2) arccos (3x+1):g ; % €[0;7], cnenoBaTenbHO, MO OMPEAEICHHIO
3x+1 =cos = =0; 3x+1=0; x=_ L |
3
3) arccos X*= +1 23“ ; 2; €[0;7], cnenoBaTensHO, MO ONPEACICHHIO
XAl 2o 1. x#3_ 1., 5
3 T3 2 2 2’ 2
4) arccos x-1 =n; ne[0;n], cnenoBarenbHO, IO OIPEACIICHHUIO
- 2x -1
X1 —cos = -1; =-1;x=-1.
3
1-x n, @
755.1)arctg —=—; —¢€ [_E E] CJIeIOBATENBHO, 1O OIPEETICHHIO
4 3 3 2°2
1-x b 1-x_
T2 g =4/3; - A yx=1— 4\/_
2 93 3 4
2) arctg L8 ‘A e (_E E) CIIEIOBATENBHO, TI0 OTPEICTCHHIO
3 4 4 2 2
1+2X:th:1; 1+2X:1; x=1

3 4

3
3) arctg (2x+1)= - g i -Te (_E,E) CJIeZI0BATENBHO, TIO OMPEIEIEHHUIO
22

2x+1=tg—g=—\/§; 2x+1=-+/3 x=_‘/§_l.
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4) arctg (2-3x)= —%; —% e(_g;g), CIIEIOBATEIbHO, IO OMPEICICHHIO
2-3x=tg [_ gj =-1; 2-3x=-1; x=1.

756. 1) —13"7‘3 < 1, cnenosarensno, 1<x<5.

2) —1<2-3x<1, cienoBaresbHo, 12x2% .

3) ~L<x2 /X -3<1; 1<x <2; 1<x<4.
2

4)-1<2X° =51 1<x’<4 1<x<2
3 2<x<-1

757. IlpoBeneM mapauienbHBI epeHoc rpadika y=arccos X Ha I Buus no ocn
2

y TaK, urto0bl coBmama Touka (O, g) ¢ toukoit (0,0). Temeps oH HMeeT BHUJ

f(x)=arccos x—g

Paccmotpum f(—X), yunTsiBas, uro arccos x + arccos (—x)=m,monyunm f(—x) =

=arccos (—x)- g =7-arccos x —g = g —arccos x= —(arccos x—% )= —f(x). Cnenosa-

T
TENBHO, 3TO (PYHKIIMS HeYeTHa X CAMMETPUYIHA OTHOCHTENbHO ToukH (0, = ).
2

758. 1) y=sin X +c0s X. O6nacTh OIpeneeHnss — MHOXECTBO JAEHCTBUTEBHBIX
YuCell.
2) y=sin X + tg X. O6uacTh onpeneseHHss — MHOKECTBO JAEHCTBHTEIBHBIX

b3
4yuces, HCKJIFoYast TOUYKu — +71n, NeZ.
2

3) y =+/Sin X . O6nacTs onpeaencnus — x[2nn; ©+2xnn], neZ.
4) y =+/COS X . ObnacTh ONpeeICHUsI — X € [—% +27n, g +2nn], neZ.

5)y= y 4 ; 2sin X #1. O6nacTh ONpeieNeHHs — MHOKECTBO JCHCTBH-
2sinx -1

T 51
TEIbHBIX YUCEJI, UCKIIIOYas TOYKU — +27th, 1 —— +21n, neZ.
6 6

. . inx #
6) y:%; sin x (2sin x -1) #0; sinx#0
2sin“ x —sinx 2sinx =0
OO0nacTe ompeneneHns — MHOXKECTBO AEHCTBHUTENBHBIX YHCEN, WCKIIOYas

TOYKH %+2nn, H % +27nn, ©h, neZ.
759. 1) y=1-2sin? x;
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sin x e[-1;1]; sin® xe[0;1]; 2sin? xe[0:2]; 1-2sin? xe[-1:1];

2) y=2cos? x —1; cos? xe[0;1]; 2cos?® xe[0;2]; 2cos?® x —1e[-1;1];
3) y=3- 2sin’ x; 2sin® xe[0;2]; 3- 2sin* xe[1;3];

4) y=2c0s* x +5; 2c0s® xe[0;2]; 2cos® x +5¢[5;7];

5) y=cos 3x sin x —sin 3x cos X +4; y=sin (x—3x)+4=4-sin 2X;

sin 2xe[-1;1]; 4-sin 2x €[3; 5];

6) y=c0s 2x €0s X + sin 2x sin X —3; y=co0s (2x—Xx)-3=c0s X —3;

cos X e[-1;1]; cos x -3¢[-4;-2].
760. 1) y=x*+ COs X;
2) y=x>-sin x4

¥(—X)=(—x)?+c0s(-x)=x’+C0S X = y(x) — ueTHas;

y(=x)=(~x)*=sin (—x) = —x>+sin x = —( x*~sin X)= —y(x) — QyHKIH HeveTHAS,

3) y=(1-x)cos X;

4) y=(1+sin x)sin x;
He siBIsIeTCS YeTHOM M HEUETHOIA.
761. 1) y=cos 7x.

y(=x)=(1~(=x?))cos (=x)= (1-x)cos X=y(x) — ueTHa;
y(=x)=(1+sin (-x))-sin (—x)=(1-sin x )-(-sin X );

Iepuon ynkumu y=cos 7xX T=2x; cos (7x+271)=c0Ss 7X = c0S 7(X+Ty);

TX+2n=Tx+7Ty; 2n=7 Ty;

2) y=sin X.
)y =

IMepuon pynkuuu y=sin t T=2rx;

sin (X +2m)=sin X =sin Xt 11,
7 7 7

762. 1) 2cos x +J§ =0; cosx=-

TTocTponm rpaduku y=C0S X u y= 5

T]_: ﬁ .
7
X=X, 0y op=T1; Ti=14n.
7 77 7
¥3 ’
2
3 PaccmoTpum

nx mepeceuenus Ha nmpomexxyTke[0;3n]. Touek mepeceuenus tpu. [Ba perrenus

OYCBUIHBI: %T " % YuutsiBas
6 6 6

NEPUOAUYHOCTD, ToJrydyaem OTBET.

2) \/§—sinx:sin X; Zsinx:\/g;sinx:%.

PaccMoTprM niepecedeHue rpaukoB y=sin X u y= g Ha nipomesxytke [0; 3.
ViMeeMm dbeThlpe TmepecedeHus. JlBa OYECBHAHBI M [Ba — W3 IEPHOANYHOCTH:
_n. 2n_ 7n, 8«
X=— == —
33 3 3
3)3tgx:J§; tgng.
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Paccmotprm nepeceuenne rpagukoB y=tg X uy = TS Ha

npomexytke [0; 3m]. Hmeem Tpu mnepeceuenus. OmHO

OYEBH/IHO, OCTANbHBIE — U3 TIEPHOIMUHOCTH: X= %; i;; %T }
4) cos x +1=0; cos X =-1.
y Paccmotpum nepeceyeHue

rpagukoB y=COSX u y=—1 Ha mpo-

mexytke [0; 3m]. Mmeem maBa mepe-

ceueHnst. OJIHO OYEBH/THO, OCTAIIBHBIC — W3 MIEPHOUYHOCTH:
X=7, 3.

763. 1) 1+2c0s X >0; COS X >——.

N |-

Haiinem perenue ypaBHeHus COS X = —% Ha MPOMEeXyTKe [-27; —7]: x= —4_; .

Ha sToM npomexyTke rpaguk y=COS X JICKUT BBIIIC Y= —% npu x € [-27; —4_; ]

2) 1-2sin x <0; sin X >%.
. _1 . _ 1in n
Haiinem perennie ypaBHeHHs X= > Ha MPOMEeXKyTKe [-27; —]. X= _T; e
r i _1 1Un. 7n
paduk GyHKIHK y= SIN X BBIIIE y= 5 Ha MPOMEKYTKE Xe | - ——: ———|.
6
3) 2+tg x >0; tg x >-2.
PaccmoTpuM perieHHe ypaBHeHus tg X = —2 Ha mpomexyrtke [-2m; —m):

x= —arctg 2-n. I'paduk y=tg X JeKHUT BbIIe y= —2 HA ITOM MPOMEXKYTKE IPH

xe[-2x; —3775 )u(-arctg 2—m; —n].
4) 1-2tg x <0; tg x 2%.
PaccMoTpuM peliieHne ypaBHeHHs tg X :% Ha TpOMExXyTKe [-27; —7):
x:arctgi—Zn. I'paduk y=tg X KT BbIIIE yzl Ha 5TOM MPOMEXYTKE TIPH
2 2
1 . 3n
xelarctg = -2m; - =),
2 2

_ .2 .
764. 1) cOS X = X“— JIBa peIICHUSI; 2)sinx = X — 1pu pemenus;
2
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[
1
x

as
Y

i<

1
i \ '
3
\ : ll / ‘
L ] X ] X
~2n -1y -ln s ) I~ Wsn 2 2 -15m - Tosn 05n Rt 150 e
|
1 —
Y wsx i y = sinx
- -1

765. 1) y=tg (2x +% ).

Bce melicTBHTENBHBIE YHCa, HCKoUast 2x+ = +x1n, neZ;
6 2

2x=T +qn; x=",™ nez;
3 6 2
_ . xzX+nmn, neZ
2)y=4/tg x; 2 .
tg x>0

O6mnacts onpegenenns — xe[nn; L +nn], neZ.
2

766. 1) y=cos® x —sin* x;
cos* x €[0;1]; max (cos*)=1, min (cos*)=0;
sinx e[0;1]; (-sin* x)e[-1; 0]; max (-sin* x)=0, min(-sin® x)= —1;
max y=1+0=1; min y=1+(-1)=-1;
‘/E ‘/E X - Q ) =
2

2) y=sin (x+ ™ )sin(x- T~ :sinx~_+cosx-£ (sinx - X< —cos
) y=sin ( 4) ( 4)( > 2)( >

= % (sin®x- cos’);

max (sin’x)=1, T.x. sin’xe[0,1]; min(sin®x)=0;
max (-c0s?x)=0, T.x. cos’xe[-1;0]; min (—cos?x)= -1;
1 1 ; 1 1
max y==(1+0)==; miny==(0+(-1))=-=;
y= (1+0) > y=3 (0+(-1)) 5
3) y=1-2[sin 3x|;
sin 3x e[-1;1]; |sin 3x|[0; 1]; 2|sin 3x|e[0; 2];

=2|sin 3x|e[-2; 0]; max (=2|sin 3x[)=0 min (-2|sin 3x|)= -2;

max y=1+0=1 min y=1+(-2)= -1,

4) y=sin*x=cos*x=1-3c0s2X;

cos’xe[0; 1]; 3cos’xe[0; 3]; = 3cos’xe[-3; 0];

max(— 3c0s°x)=0 min(— 3c0s*x)= -3; max y=1+0=1 min y=1+(-3)= —2.
767. 1) y=sin x+tg X;

Y(=Xx)=sin(=x)+tg(—x)= —sin x—tg x= —(sin x+tg X)= —y(X) — HeueTHas;

2) y=sin x-tg X;

y(=x)=sin(—x)-tg(—x)=(-sin x)-(~tg x)=sin x-tg X= y(X) — ueTHas;

3) y=sin x |cos X|;

Y(=x)=sin(=x)- |cos (=x)|= =sin X -|cos x|= —(sin X:|c0s X|)= -y (X) — HeueTHasl.
768. 1) y=2sin (2x+1). Ilepuon ¢byHkuu y=sin x; T=2x;
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sin((2x+1)+2m)=sin(2x+1)=sin(2(x+T)+1);
2X+14+27=2x+2T+1; T{=m7;

2) y=3tg %(X+1). [epuon dynkmmm y=tg x; T=mx;
tg ([lx + EJ + n) =tg( Ix+l )=tg 1 (x+Ty+1);
4 4 4 4 4

1x+ 1 i £x+ T +7 T\ =4n.

769 1)
my [x] -x\h,x Y
B \ X
~15n l—05n I 05n
{
) y = coSX y = x|
770. 1) y=cos? X —c0S X =C0S X (Ct Lo
6o cos X =0; ng +nn, neZ, 1mbo CoS X =1; X=27Nn, neZ,
2) y = €0S X —C0S2X —Sin 3x = 2sin 3% sin X —2sin 3% cos 3% =
2 2 2 2
=2sin 3% X (sinX cosf )=0; m6o sin X =0, 3 =nn;
2 2 2
ngnn, nez; mbo sin X —cos X =0,
3 2 2
Torma sin X —sin[ & _ 3X | =2c0s T~ 2X gjn AX =7 =0
2 2 4 4
7160 COS X (E_ij =0; T_ZX=2un, nez; X_T_om;
4 2 4 2 2 4
x=2 —4nn, neZ; 6o sin(x—")=0; =2 =nn; x=2 +nn, neZ.
2 4 4 4
2
771. y=1,5-2sin> X >0; A )
2 10 -8 -Becq - 2 4 £~8 10
-2

1,5-2sin*X >0;
2
3. 3

sinf¥<2
2 4 2

xe(—z_:;t +27n; 2_; +271n), neZ.

<sinX<¥2 J_
2 2

772, y=tg 2x-1;
tg 2x-1<0; tg2x <1;

. CoOTBETCTBEHHO rpa)iKy UMEEM pElLCHHE!
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us rpaduka BUJTHO, 4To y=tg2x JICKUT HIDKE

y=—1 Ha IpoMexKyTKax X € (_EJrn_n- I, n'_nj ,neZ.
4 2

2'8
773.1) 2)
y:25in(i+ﬁ)—2
2 3 X y cosx —veos? x Xy

"M/\/V\

774. 1) y=12sin x -5c0s x =13-sin (X —p);  @= arccos =< ye[—13 13];

2) y=c0sX — sin®=1- sin® —sin x=—( sin e L : 2:sin x+ ) —(sin X+ %)Z;
5
—1<y<2
Y 4

775. 1) sin X >C0s X; sin x —cos x>0; \/_ 2 (sinx-X= —cos x- X2 ‘/_ )=0;

V2 sin (x— T Y>0; sm(x— ™ )>0; 2mn< X <n+2nn T +2an<x< 2 +27n,, neZ;
4 4 4

2)tg x>sinx;  SNX _gin x>0; SINX(-€0SX) 50 14 x(1-cos X)>0 s tg X;

COSX COSX
+ - 4+ X
—T g Z M
- 2 0 2 T
- >

|cos x|<1; 1-cosx=0 : 3Hauwr, tg X (1-cos x )>0

1-cosx=0
npH X=27N, NeZ, npu xe(0; 2 ) u (-m; - 1)

2 2

i B o0mieM mpu 271N <X< T +27n u —+2nn<x<—" +27n.
2 2
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