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. I'nasa I. JeiicTBHTEeAbLHbIE YHCIA
1. 1) Bocnonb3yemcs aropuTMOM AeReHUS YTOJIKOM:

-20 3 OcTaTki MOBTOPAIOTCS, MOITOMY B YacTHOM
18 | 0,66 noBTOpseTCs oaHa M Ta xe uugppa: 6. Cnenosa-
-20.. TEAbHO, % =0,666...= 0,(6) .
2) Bocrionp3yeMcst airOpUTMOM JEJIEHUS YTOJIKOM:
8013
v OCTaTkH NMOBTOPAIOTCA, MO3TOMY B YaCTHOM
77| 0,66 .
30 MOBTOpA€TCA OAHA M Ta ke rpynna uudp: 72.
- 8
2 CrnieroBaTeNibHO, —IT =0,7272...=0,(72).
30...
3) 3.23_6_ 0,6
5 510
B B3 B g9
4 25-4 100
5) —8Z=—56+2 =_5_8'
7 7 7
_-58 1| 7
-56 | —8,2857142
-=20 OcTaTKH MOBTOPAOTCS, MO3ITOMY B YaCTHOM I1O-
14 BTOpSIETCS OJIHA M Ta Xe rpynna uup: 285714. Cre-

6) _13,0 99
99 0,131
310 OcTaTkM MOBTOPSAIOTCSH, MO3TOMY B YACTHOM
MOBTOPsAETCA OAHA M Ta e rpynmna uudp: 13.

2
JIOBAaTeIbHO, — 8-7— = -82857142...=-8,( 285714).

297 13
CrenosaresbHo, % =0,1313...=0,(13).
31...
2.1 2,1 _29+110 18411 29

119 9-11 99 99

2290 | 99
198 | 0,292

-920 OCTaTKy MOBTOPSIOTCS, NO3TOMY B 4aCTHOM
891 TMOBTOPSAETCA OAHA W Ta e rpymnna uudpp: 29.

CnenoBarensHo, % =0,2929...=0,(29).



8 2 8342713 24+26 50

2) —+== .
13 3 3-13 39 39
-50 39 OcTarKi MOBTOPSIOTCS, MIO3TOMY B 4a-
39 1,282051 CTHOM MNOBTOPSAETCA OQHA H TA XK€ rpynna
-110 uuop: 282051. CnenosatenbHo, —9 =
11 =1,2820512...=1,(282051) .
3) l+1‘25=l+1.2_5= 1-100+3-125 _ 100 +375 =_4_'7_5=1_9_.
3 3 100 3-100 300 300 12
219 | 12
_it_ 1,583 OcTaTKH MOBTOPAIOTCA, MOITOMY B YaCTHOM
_70 noBTOpAeTCA OIHa W Ta xe uudpa: 3. Cnenona-
60 19
TENbHO, 1—2- = 1,5833... = 1,58(3).
4.
4)1,033-1,33 1:50+33:3 50499 149
6 6 100 3.2:50 300 300
~149,0| 300
1200 } 0,4966 OcTaTky MOBTOPSAIOTCA, [OITOMY B HacT-
2900 i HOM MOBTOpS€TCA OfHa M Ta e uMppa: 6.
149
2700 CnenoBaTenbHO, W = 0,4966... = 0,49(6)

o

200...

5y 3 05- 3005 3573 9 925 25 .0

12 °° 727100 27554 40 4025 1000
6) L7117 119
9 910 90
-119 90 OcTaTk¥ MOBTOPSAIOTCS, MOITOMY B 4acT-
90 1,32 HOM MOBTOpsAETCA OJHA M Ta xe uudpa: 2.
119
-290 CnenosarensHo, — = 1,322... =1,3(2).
270 90
20...
3. 1) 0,(6).
Mlycts x =0,(6) =0,66... )]

IMepuon sto#t apobu coctouT M3 oaHoM uKPpb. [ToaToMy, yMHOXas obe

4acTH 3TOro paBeHcTBa Ha 10, Haxoaum 10x = 6,66... (2)

BolunTas u3 paBeHcTBa (2) pasenctso (1), nonyyaem 9x =6.

Orcroaa x:fzz.
9 3



2) 1,(55).
[Mycte x =1,(55) =1,5555... 0))]
[epuon 31oit Apobu cocTOUT U3 ABYX UMD, NT03TOMY, YMHOXas 00e yac-

TH 3TOrO paBEHCTBA Ha 102 = 100, Haxoanm

100x = 155,55... )]
Beruuras u3 paeHcTBa (2) paBeHCTBO (1), mOTyuUM
154 14 5

99x =154 .0T1cI008 X = —— = ——=]=.
99

3)0,1(2)

[ycts x = 0,1(2) =0,1222....

Tak kax B 3anHCH 3TOrO YKCNA A0 NMEPHOIA COAEP)KUTCHA TONBKO OLHH Je-
CATHYHBIH 3HaK, TO, yMHOXas Ha 10, nosyyaem

10x =1,(2) )

[lepuon sToit npobu coctouT K3 oaHol uudpsl. [ToaTomy, yMHOKas obe
4acTH NOCIEAHero paseHcTsa Ha 10, HaxoauM

100x =12,(2) #))

Beruutas u3 paseHctBa (2) paBenctBo (1), momyuaeM 90x =11. Orciona
X = k.

90

4)-0,(8)

[Tycts x = -0,(8) =-0,888... 0))]

[Tepron 3toit apo6u cocTouT M3 oaHoM uKdpsl. [ToaTomMy, yMHOXas 0obe
4acTH 3TOro paBeHCTBa Ha 10, nonyyaeM

10x = -8,(8) )
Bbruuras u3 pasenctsa (2) pasenctso (1), momyudaem 9x =-8. Otcioma
x=-3.
9
5)-3,27)
[Mycts x =-3,(27) =-3,2727... )

[Tepuon 3toit npobu cocTouT M3 ABYX uHPp. [ToaToMy, ymMHOXKas obe yac-

TH 3TOTO PaBEHCTBA Ha 102 =100, nony4aem

100x = -327,(27) ()

Bbluntas u3 paseHcTBa (2) paBeHcTBO (1), monyyaem 99x =-324. Ot-
cioaa x=_ﬁ=-§§=_3i.

99 11 11

6) - 2,3(82)

[Myctp x =-2,3(82) =-2,38282...

Tak kak B 3alHCH 3TOrO YHCNa 40 NepHoJa COAEPKHMTCA TONbKO OIMH Je-
CATHYHBIH 3HaK, TO, YMHOXas Ha 10, noryyaeM

10x = -23,(82) )

[Tepuon 3tolt ApoGy cOCTOMT U3 ABYX LIHOP.



IMosToMy, yMHOXas 00e 4acTH 3TOro paBeHCTBA Ha 102 =100 , IoJTy4aeM
1000x = -2382,(82) )

BriunTas u3 paBeHcTBa (2) paBeHcTBo (1), momyyaeM 990x = -2359.

Orcona x=_ﬁ=_ ﬁ
990

990

2088 45.100
. 1) (20,88:18+45:0,36): (19,59 +1195) = :
4.1 ( * ):(19,59+11.95) (100~18+ 36 J
(1959 1195)_(2088+4500-50) (3154) 227088 100
100 T 100 50-2-12 700 )" 10018 3154
)_9 g 1,9 5 _ 7 g, 10, 95 7 11119 ,3
3271018 49 482529 4 44 4 2

5.1) (BE+024J2,15+(51625 2—J =[79'4 24J 215 +(5,1625— 21875) Z=

16)5 (225 100
_316+24 215 2975 2 35215 595-5-2 _ 731041190 _8500=85
100 100 1000 5° 10 100 * 1000-5 1000 1000
2) 0364: -+ -:0125+2L.08=384 .25 5 8 _
5716 2 1000 7 16 10

- 7~52-25+ 5-8:125 +5'2-4 _ll E 2_0=§= 3.
40-25.7 2-8-125 2.2.5 10 10 10 10

6. 1) 16, 9 — paunoHanbpHOE YHCIO.

2) 7, 25(4) — GeckoHeuHas mepHOANYecKas AecATHYHas Apobb — pa-
LIMOHAJIBHOE YHCJIO.

3) 1,21221222... (nocne kaxno# eAMHHLIBI CTOMT 7 ABOEK) — GeCKOHey-
Had HEMepHOAHYECKas JECATHYHas ApoOb — appalHOHaILHOE YHCIIO.

4) 99,1357911.. .(noce 3anATol 3anMcaHbl NOAPAZ BCE HEYETHRIE YKCNA) —
GeckoHeUHas HenepHoaAHYeckas AecATHYHAA JpoGb — UppaLMOHAIBHOE YHCIIO.

7. C noMOLLIBI0 MUKPOKATHKYIITOpA HAXOMHM J3_1 =5,5677643...~ ~5,57.
3nayHT napa uyucen 5,4 u 5, 5 o6pasyer aecATHYHOE NPUOIHKEHHS YHCHa

\/3_1 C HEJIOCTAaTKOM, a napa yucen 5, 5 u 5, 6 — ¢ H30LITKOM.

8 1) x= 5—J7_ ; ﬁ ~2,6457513.., 3Haunt, v7 <5. CnemoBarensHo,
5-+7 >0, 3HauuT, B NAHHOM CiTy4ae ABJAETCA BEPHEIM PABEHCTBO |X|=X.

2) x=4—3J§. Hyx®#Ho BhIACHHTH kakoe U3 uuces Gonbiue 4 WM 3\/_5-, st
3TOro Bo3BENeM MX B KBapar: 42 =16 ; (34/5)? = 45 . OuesnaHo, uTo 45 > 16,
CIeA0BATENBHO, 3\/5— > 4, a, 3HaYHT, 4—3J§ <0, ¥ BEpHBIM B JaHHOM ClTy4ae
ARNIAETCS PABEHCTBO [X| = —X .

3) x=5 —JE . Bo3BenemM B kBampaT uMciaa 5 H JI_O , TOIy4aem:

52 =25; (/10)? =10, Tak kak 25>10, To # 5> /10, noaromMy 5-+10 >0,
a, 3HAYHT, B IAHHOM CITy4ae BEPHRIM ABJIACTCA PaBEHCTBO [x|=x .



9.1) (V8-3)3+2v2) = (42 -3)2V2 - 3)(2V2 +3) = 2V2 - )
x(2w/5+3)=(21/§)2 -32-8-9=-1 — paUMOHANILHOE YMCIIO.

2) (V27 -2)2-3V3) =-(2-3/3)2-3V3) = -(2-3V3) =
=—(4+27- 126) = 12\/5 —31 — “ppaunoHanbHOE YHUCJIIO.

3) (50 +4V2IWZ = (V522 +4V2 W2 = (V2 + 4IWZ =2 -2 =18

— PALHOHAJIBHOC YHUCJ10.

) V3 +421) V3 = (53 +4323) /3 = (V3 +3Y3):43 =843 :43 =8

~—— pallHOHaJIbHOC YHCJO0.
S) (V317 +(3 +1)? =3+1-243 +3+1+ 243 = 8— paunonasHoe yuco.
6) (V5 -12=(2V5+ )2 =541-245-20-1-44/5 ==15-64/5 — mp-

palMOHANIBHOEC YHUCJIO.

10. 1) V63 V28 =v7.32 227 =3.2.7 = 42;
2) V2045 =225 V5 =25 5 = 10;
3) ¥50: 48 =57 2:422 2 =5:2=25;
4) \/TE:\/E=\/3-2—2:\[3—2-—3=2:3=%~
11. 1) CpaBHutp \/_:),_9+\/§ H \/I,T+\/ﬁ
(39 +4/8) =39+8+231,2 =11,9+2,/31,2;
LT +417)2 =11417+2187 = 28+2,/18,7 .
Bbraucanm 3Hak pasHocTH (28 + 2\/1?,7)— (28+ 2\/31_:7.-) s
€CJIM OH MOJOXKHTENBHBIH, TO \/-1,_]+ 7> m+\/§
€C/IH OTPHLIATENBHBIH, TO \/1_]—+\/-17 < J3,_9+J§
JlomyCTHM, YTO OH MOJIOKHTENbHbIMH, T.€. 28 + 2\[1—2_{’7 >11,9+231,2, npo-
BepuM  oro:  28-119+2,187>231,2;  16,1+2y187 >231,2;
259,21+ 74,8+ 64,44/18,7 >124,8; 209,21+ 64,4,/18,7 > 0 — BepHOE HEPABEH-
CTBO, 3HAYMT Hallle IPEANOIOKEHHE ObLIO BEPHBIM H \/l,_l +17 > ‘/ﬁ +48.
2) CpaBHUTD \/ﬁ—\/Z_,l_u m—ﬁ,_l
JonycTuM, 4to \/l_l—\/2_,f > \/1_0— \/3,_1;
11+20-2231>10+31-231; =2 231 >-2431;
24/23,1 <2\/3_1; 23,1 <31 — BepHOe HEpaBEHCTBO, 3HAYMUT, Haile

NpeAano.oxeHHe Obl10 BEPHBIM U \/ﬁ - \/2_,1 > Jﬁ— \/_3j .

8



12. 1) J(J7-2410 +12)-245 =235 - 10410 + 2410) =
=J(,f7—;d—,/7—;3+x/5)-2~/§=\/(~/§—2\/§)=m.
2) \( 16—6ﬁ+ﬁ).3=\/(ﬁz_\{l6_2‘3+ﬁ).3 =43-3=3.

3) J(VB+ 2415 —VB_2V15)- 247 =
_JJ8+J64—60 [8-J64—60 J8+J64-60 Js-Jm-so
= 4( + - + )-2+7

,’ 8- ‘/_ 24+ LF 247= M+7 F F 2443

13.1) b, , monyyum: b = , by -54
b, 5* by 5¢

HUrak, q=—2="_=25=—3 == =25, 3HAUMT, IaHHas MOC]IeOBATENb~
b 52 b, 5*

HOCTb AIBJIAETCA FEOMETPHUYECKOMN MpOrpeccHei.
2) b, =2°", nomyunm by = 2%, b, =25, by =2°.
Hrak, q= by _ 2 g=Db3 _ 2_9. , 3HAYMT, JAaHHad I0CJIeJOBATENbHOCTD
b] 23 bz 26
AB/AETCA FeOMEeTPUYECKOH POrpeccHeil.
14.1) by, =88, q=2; by =b,-q>; 88=b,-8 b =11.

b,(1-q°) _lia-32

5= =31-11=341.

1-q 1-2
2) by =11, b, =88; by=b,-q>;88=11-q>; q° =8; q=2.

_ S
8¢ =10=27) 31412341,

1-2

11 1 1 b
15. ) 1, —, —, ... Utak, by =—, by =— =3 - <1,

Y% 32525qb7255|q!

3HAYUT, JaHHad reoMerpuyeckas nporpeccus sBiasgercs OGeckoHeuHO yObl-
Batomeﬁ

1 1 1
2 , —,... Atak, by =—, by =—;
) 27 3 2

27’ 9

ol—

- "_3 R
b, 27°9 3
apsieTcs 6eCKOHeYHO YObiBatolIe.

3)=27,-9,-3... Hrak, by =-3, by =-9; q=E__%=.%,|q§<1 3Ha-

q a| <1, 3HaunT, nanHas reometpuyeckas nporpeccs

YHT, JaHHasA FeOMETPHYECKan porpeccus ABiseTcs 6eCKOHEYHO yOblBaroweil.



4)-64,-32,-16... Urax, b3 =-16, b, =-32; q_b—_—__ lqj<1,
2

32
3HAUMUT, JaHHAA TeOMETPHYECKAs POrPECCH ARTIETCA GECKOHEUHO YObiRalOMIEH.
16.1) by =40, by =205 q=22 =201 rax kax g <1, 7o zan-

Hasi reoMeTpHYecKas NpOorpeccus ABseTcs GeCKOHEYHO yObIBalOILEH.

2) by =12, b11=%; bll:bl-qlo; b7=b1-q6, 3HAYHT,

10
by _big 4 1-12=L, OTKyAa TOJy4aeM, uTo |q|=%<l, 3HAYMT,
16

= ——= q = M
b; b, -q° 4
JaHHas FeoMeTpHYecKas Mporpeccua ApnseTca GeckoHeuHo yObiBatoiwLed.
3) by =-30, bg=15; q=%._'l_350=_2 |q| 2 <1, 3HauHT, NaHHad
6

reoMeTpH4yecKas nporpecCus He ABJIAETCA GeckOHEeYHO )’GLIBaIOILlCﬁ.

4 bs=9, b,o——%; b5=b1-q4; b10=b]'q9, 3HAYHT,

bio _ b’ =q®=--L.9 omyma q°=-
bs b, -q* 2777

3HAYUT, JaHHaR reomerpw-lecxan nporpecchs spnfgeTcs GeckoHeyHo YObIBatoLLIeH.

17. 1) llm—n Ecnn n HeorpaHH4Y€HHO BO3pacTaer, TO 4ank YToaHO

noa« 4

—  TO €CTh ——l ||=<l
35, CI— 3’q ’

65113K0 npubsHKaeTCs K HYJIO, T.€. 1 —OTPH N > O WIH |im L =0.
4" now

2) 1im (0,2)" . Ecan n HeorpaHMYeHHO BO3pacTaer, TO (0,2)" xak yroaHo
n—»w0
6nusko npubmHkaeTca K Hymo, T.€. (0,2)" — 0 IPH n - W WIH [jm (0,2)" =0.

n-~»

1
3) im0 +7Ln). Ecnu n HeorpaHH4eHHO BO3DAcTaeT, TO 7—nxa1< yroaHo
n—o

61M3K0 NpUGIIKAETCA K HYJIO, T.C. R —>0MNPH N —> © KWIH |jm L 0. Io-
7"

Paney b

3TOMY, |im (I +Ln) =1.
n—w

n—»co

n n
4) im [(%) _QJ. Eciu n HeorpaHH4yeHHO BO3pacTaeT, TO (%J Kak

n
yroaHo 6nu3ko npubmikaercs K Hymo, T.e. (%} S5 QNpH N —>© WIH

3\ 3\
lim (_] = 0. [oatoMy, im (_) _21==-2.
n—o0 S n—ow 5

10



1 b s 12 1
18.1)q=-=, bj=— g2 __ 8 _".2___
8 " 1-q 1-(-1) 83 12
1-(-3)
1 1 s 1 1 1
2)q=—=, bg=—; bs=bs:q"; —=b;-—; —= , 3HAYHT,
) a=3 bs =gy bs=bsea =0 g T gy
b,=l;s=b_‘=Ll=%=1,5 ‘
-q 1-1 2
3
b 9 9 27
3)q=-=, bj=958="0 =~ __-2_-Z"_675
d ! - 1_(_1) Ty
3] 3
1 1. 3. 1 1y -
4) q=-=, by==; by=b;-q’; §=b1 -2 , OTKyZAa nosy4aem by =
3HAYMT, s_‘_ll=‘Tl=_3.
i 2 3
! (5} 2
1 b, 1 b 6 6 36
19.1)6,1, ... bj=6, by=1; q="2=—;8=—I =~ _—_="=72
V6L g by L P B R
6 6
2) =25, =5, =1,... b ==25, by=-5; q=02_1;
b, 5
=_bl___.—£=£_iz_5___31,25
1-q -1 4 4
5
20. 1) 0,(5). CocraBuM CleayOLLYIO NOCIEAOBATENBHOCTE NIPHOIHKEH-
HBIX 3HaUYeHHH JaHHOIi GeckoHeuHOH ApoOH:
: 5 5 5 5 5
=0,5=—, =055="—+—, .- =0,555= —_—
4 T 10 102 % 107702 103

3anuch NpuUGAMKEHHHA NOKa3bIBAET, YTO JaHHYIO MEPHOAHYECKYIO ApoGH
MOXHO MPEACTaBHTh B BHAE CyMMbl OeckOHEe4HOil yObiBaloLleH reomeTpuye-

CKOH MpOTrpeccHH:
s
=i+i+_5_+... Tonyyaem a = S=-—-°—l=§
10 102 10° 1-— 9
10
2) 0,(8). CocraBum cneny!omylo NoCJIeN0BaTEIIbHOCTE:
a,=08=—,a,=088=4+>
10’ 10 102

3anuch npUOMHXEHHH NOKa3bIBAET, YTO NAHHYIO NEPHOAHYECKYIO APOGhH
MOXHO MpPENCTaBHTL B BHIE CyMMBl GeckoHeuHOH yObiBatoLlei reomerpuqe-

CKO#i nporpeccuu:
g °

8 8 8 To 8

b b ee Monyyaem a =§=—10_ -2,

10 102 10° 1_% 9
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3) 0,(32). CocraBuM ciiefyroLytO MOCNEA0BATENLHOCTD!
32 32 32
a; =032=——, a;,=0,3232 ="+ —,
100 100 100°
3anuch NpHOIHKEHNH TOKAa3bIBAET, YTO NAHHYIO MEPHOAHYECKYH ApO6b
MOXHO MpPEICTaBHTL B BUAE CyMMbl OecKOHEUHOH yObIBaoLleii reomeTpuye-

CKO# nporpeccuu:

32
5 22
:3—"+i+i+,,, [Monyuaem g =§ = —100 =32,
100 100 100° - 99
100
4) 0,2(5). CocTaBuM CACOyIOLLYO [10CEA0BATENLHOCTD:
2 =005=—, a,=0,055=—+
100 100 100

3anuce MpUbNKKEHUH NOKa3bIBaeT, YTO AaHHYIO NepHoAHuYecKyro Apobb
MOXHO MpPEACTaBHTL B BUAE CyMMbi OeCKOHE4YHOH yOblBaloLleH reoMeTpuuye-
CKOi#i nporpeccHu H uucna 0,2:

5 18+5 23
+ —

Monyuaem 3:0,2+s=l+ wo _1
5 1L 59 90 90
2L1) b, =3-(-2)"; by =—6; b, =12; by =-24;
:22_ 12 __2:b_3::2_4, TaK Kak Iq|=2>] , TO JaHHas MocJiefioBa-
b, -6 by, 12
TENBHOCTD He ABNIseTca HeCkOHEUHO YObIBaOLLEH reOMETPUYECKOH MporpeccHeii.
2) bn——5 4n b|=—20; b2=‘80;b3:—320;

b, 80 by —320

=~ =-—=4=—= , TaK Kak |q| =4 >1, To nocaenosaTeb-
b, 20 b, -80
HOCTBb HE siBAeTCs 6€CKOHEYHO yObIBatoOLLEH reoMeTpHUECKOH Nporpeccuen.
-1
L .. __8. __ 8,
3) bn=3'[~§j ’bl-g’bz—"g,%--;,
b : b :
3 1 By I
q= 2o 3 - =3 -_9 rak kak |q| = — <1, 3HaYHUT, MocneaoBa-
b, 8 3 b, _& 3
3
TENbHOCTD fABJAETCA OECKOHEUHO yObIBatOLIEH reOMETPHUYECKOH nporpeccuei
1 n-1I 3 ) 3 )
4)bn=3 -3 ,b|=3,b2=—5,b3=2,
_3 3
q= b _ 3 _1_b_ 4 |q| , 3HAYMT, JaHHad MNOClenoBa-
b, 8 2 b, _3°
2

TeNbHOCTD ABNAETCA GeCKOHeUHO yObIBaroLleH reoMeTpHiIecKoi nporpeccHeii.

22-1)q:_, b5—£ b _b q ’L—bl [6

12



OTKyZa nonmyyaem: by = =42, s_ =N _a22.

1L
q l_i
3 9 9 . 343
2)‘1:7;b4=-8'§b4=b1‘q3;§=b1'T,
OTKYJa nojyyaem: by = J_ s_.._=~__‘/§ﬁ=2\/§(2+\/§)-

l-q |_¥3
lz

23.1) S=30, q=%.l/h'ax, §=-2L, sHaun, b, =s.(1_q)=3o(|_%)=24.

1-q
- — b] bl
2) $=30, b; =20 . Hrak, S=—L-, 3Haumr, |-q=—-,
l-q S
2 1
aq=1l--L=1-Z==.
d 373

- n
24. 1) Jim 11: lim (i_l).
n—oo 2N n—wo 20
3
Ecin n HeorpaHMYeHHO BO3pacTaeT, TO — kaK yroHo 61m3ko npubnu-
2
3 3
kaercs K HYJIIO, T.e. ——>0npn n—>oum lim—=0.
2"

n—w 2"

IloatoMy |im (i -)=-1-
n—wo 20

n+2 n
2) lim 3 +2=lim93+2=lm(9+3in)- .

nox 3" noo 3 n—o

2
Ecnn n HeorpannyeHHO Bo3pacTaert, TO 7 KaK yroaso 6mu3ko npubiu-
3

3 2
XKAETCA K HYJIIO, T.€. ——)Onpu n—>owy lim—=
on n-ox3

[TostoMy lim (9+ i) =9.
n—o 30

n 2
3) lim 6 ;1) =lim5 +1+2:57 (1+L+2)
noec §40 n—w 52 n—> 52n g0

1 2
Ecnu n HeorpaHM4YeHHO BO3pacTaeT, TO —5 M —Kak YrogHo 6.m3Ko
5 5

anﬁﬂH)KaeTCﬂ K HYyJO0, T.C. L >0H i —>O0INpH N > CUIH |im L =0
52n 50 n—o0 52n

H lim 3—0 IToaromy llm(1+—l-+—)—l
noo 5N 5
25. CTOpOHBI NOCTAaBAEHHHIX JPYT Ha 1pyTa Ky6oB COCTaB/AIOT Gecko-
HEYHYIO YOBIBAIOILYIO TEOMETPUYECKYIO IPOrPECCHIO

13



a, %, %, %, .. 3HAYMT, BLICOTA MOMYYHBLUEHCS QUIypL paBHA CYMMe
31
GeckoHeuHO yOnlBatolLeH reoMeTpHYecKoit mporpeccHeii ¢ q=2=—;
a 2
b a
S= ]—l = B =2a-
-q 1-1
1-3

26. PaccrosiuMe OT TOYKH KacaHHs TIepBO OXPYXHOCTH CO BTOPOit €CTh CyM-
Ma 6eckOHeuHO yObIBaIOLIEH NPOrpeccH IHAMETPOB OKPYIKHOCTEH ¢ panrycaMu
R; R;... Ry..., 10 ectb 2(Ry+Ry+...+Ry+...), &, 3HAUMT, pacCTOsHHE OT LIEHTpa
NEpBOH OKPYXHOCTH IO BEpPLUMHBI yria paBHO R +2(R,+Ryt+. .. +Ry+...).

PaccTosiHne OT BeplIMHB yrjla [0 LEHTpa NepBOH OKPY)KHOCTH PaBHO

R, :sin30° = R, :%=2R] .

PaccrosiHue ot BEPLIKHBI yrja 10 LEHTpa BTOPOH OKPYXHOCTH paBHO
2R]—R2—R]=R1—R2

M3 nono6us TpeyronbHUKa cleayer R__2R , OTKyaa 2R|2 -RiR; =
R, Ry-
=2RR;, R, =% , BHANIOTHYHO, R, =% = I;‘ TakuM ofpasoM R, = R_ll .
3

27. )V =17 =1; VO =V =0, Ji6 =

J0.81 \/(09) =0,9; J- f L7
2 =3 =1, Yo=30° =0 F

1 1 1 - 3 _ . _ 3 _
i/: - J; =L 30,027 _3\1(0,3) =0,3; 30,064-3(0,4) =0,4.
3y Yo =40 —o; 1=4* =y, =

\/__’ -4 /%_{ 4,/0001 =40,2)* =0,2.

28.1)‘/3_6_=§{(6) =€/6_=6; 2) ‘%/64_=‘\2/(2) ='$/2_=2;
BT A AT - o

S

29.1) ¥10% =Y(10%)3 =102 =100; 2) Y32 =¥(3%)3

S G R o
) ¥B=Y2*=2; 2 ‘JZT='€/(—_1)‘?=—1

14




3 3{___3{ __’ % 4 Y1028 =) =4
5) ¥-34° =—\/-37'=f34; 6) Y-8 -—4—(/8_7:—8.

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

PP R ‘[—

3) 5x° =-160; x=3Y-3 I PE

4) 2x° =128; x6=64; Ix]=§/6_4=§/2_6=2,o1-c10na, X=2wmx=-2,
32.1) ¥-125 +%%—4=-i/5_3_+—;§-9/i?=-5+§=-5+%=-4,75;

2) 32 -05Y"216 =325 +05Y6® =2+3=5;
3)——J_+J62 ——"{/_ 454 - 1es-4;

4)«/—1000——‘3/256 3103 "#_ -10-1=-11
5)5 +2/ 0,001 —4/0,0016 —" +\/( -0,1)3 4‘/(02)

_1 3 _10-9 1
310 30 30

33.1) §f343.0,125 = J(7) (0,5 =(7-0,5° =7-0,5=3,5;

2) 512216 =8° -6 =}(8-6)° =8-6=48;

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

3.) Y57 =570 =5-7=352) N3 =4fA13) =11:3=33;

3) 3/(0,2° -8 =$/(0,2-8)° =0,2-8=1,6;4) 7}(%] .21 =(/(§-21)’ =%-21=7

35.1) /2 -3/500 =3/2-500 = /1000 =3/10° =10;

2) 3/0,2-3/0,04 =3/0,2-0,04 = 30,008 =3/(0,2)* =0,2;
3) 4324 .44 =4324.4 ={81.2¢ =434 .24 =3.2=6;
9 ¥2.316=3216=325=2.

36.1) 3/310.215 =32.23 9.8 =72

15



37. 1) Yoaerst ~Yadnis® = Yiane?)? = e

2) W:"(a%ﬂ“ —alb?;

3) 532X10y20 =525x2-5y4-5 :5 (2)(2)’.4)5 =2X2y4;
4) W:W:"(alb%" =a’p’.

38. 1) Y2a0? Y4270 _Y2.42%0 =Y(2-a-b) =2ab;
2) 4270’ 42727 = 34a%b* =§Gab)* =3ab;

3)@.4&=4iaﬂ~é W a;
c b c b ’
3
4)31@.3J_=3L61.L=3 =3[3) :3.
b2 dZab b2 2ab b b
3 3 4 4
39.1) 64 o4 - [i] 4, 2);’7_1 _2_24(3) J2,
125 53 5 5 81 34 3 3
3 3
3)333; ’2:33__=3(_3_j =_3_=1.5.
d 8 8 23 2 2
5
4) {&[u{u’&zlz[z) NESNYS
32 32 32 32 25 2 2

40.1) 324 Ya =Y 3244 =434=3;
2) {128 : 42000 = ¥/128:2000 = 30,064 = 3/(0,4) = 0.4

%/TZJTE Jﬁ 3 Y256 _ [256 5
3______:___:3= 3=; 4_____:__=S - 5:;
)%.szszﬁﬁz )7 s,fg 2= -2
5)(B#J§§):J§=M\/—;@=J§—J§=J§»3;

5
6) Q625 -¥5):35 = B G/;?i__‘“ =3125-1=5-1=4

5
a1, 1) Va7 : fab? = (@) (@b?) = Ja’b* =ab;

o
| e

16



2) 3,/81x“y :axy =%/(81x4y):3xy =¥27.x3 =3x;
S O I N ) 3x
I ik ity (e wat {| v B
y 9x y© 9 y y y
4
4)4&;4L=4£;L=416b4 =4[.2_bJ ==
da3 V8b3 Va? 83 \Ja“ J a
a2.1) @7y =72 =40 =7, 2)(9/5)‘3=6V9'3:§/I3=‘{/16=%
9 V3
3) (19/_) ]‘0'32 10’(25 10 =2

4) (W)"4=§/l_6:=§/%=\/_ 41—8 :1‘-

#3.1) 729 =729 =6 =3 2) Y1024 ='Yio2a =010 = 2;
3) P 37 =32 37 287 37 =450 =35

) 445 {55 =52 55 =45 455 =465.55 =456 =s.

aa.1) Ao = =2y =5 2 AP = =¥

3) (a-¥0)° =va® e = a2 Yo32 a7

4) (3/—2.‘\'/_3)'2—W-W:(a2)4-(b3)3=a8-b9;

5) )0 = (§a2b)® = atb)® =a%b:

6) Q42727 y* IW 12/32)"% = 3a.

45. 1) §2x-3, 370 BEIp@NEHHE HMEET CMBICA NPH 2X%—320; A>3 x 2%; x215.

2) ¥x+3, 910 BbIp&KCHHE HMeET CMpica py X +320; 2x 23; x> -3.
3) Y2x2-x-1, 310 BbIPOKEHHE MMEET CMbIC/ NPH 2x2 - x-12 0. Peumm

ypaBHemderz—x—l=0.D=1+8=9=32; X1=¥= Wi x2=%=_0,5.

Tak kak BeTBH Napa6obi 2x2-x-1=0 HanpaR/ieHbl BBEpX H TOUKH repeceye-

Hus 3T0# napabonsi ¢ oceio abeuuce: (1; 0) u (-0,5; 0), To 2x2-x-120 npH
x<-05ux21.

4) 4 2-3x ; OTO BbIpaXKEHHE UMEET CMBICI NPH COBOKYMHOCTH 2-3x 20;
2x -4 2x -4
2-3x >0, YTO DKBUBAJICHTHO CHCTEME HEPABEHCTB:
X —
_ B 2 2
2 3x20mm 2-3x<0 223x — 2<3x sz - xzE
x-2>0 x-2<0 Xx>2 Xx<2 x>2 x<?2



I'lepBax CHCTEMA HE HMEET NEHCTBHTENbHBIX pCLUCHHﬁ, 3HAYHUT 3 <x<2.
3

46. 1) y9+417 -9 V17 = Jo + {170 f17) = VBI-17 =64 =8;
2) (3445 —\3-v5)2 =34 4523445 3-V5 +3-45=
=6-2J34V5)3-+5) =6-2J0-5 =6-2V22 =6-4=2;
3) (V5421 +V5-v21)2 =5+ 42T + 254 V21 -\5- V21 +5-421 =10+
25+ V21)5-V21) =10+ 2425-21 =10+24 =10+2¥2% =10+4=14.

3 3 3 3 453
4.1 Yoo 12 *“‘2=349‘“2=#7 ‘”ﬁf 2 =i/(ﬁ] L

3250 250 250 53 5 5

2) ‘/— “12 ‘/54 120 _ 45524 =434 2 =43.2)* =6;
4 6 6 6 4
3)T+J272 —J%/&:gj;+ 36-4/2_6=416+3—2=\/;+1=2+1=3;
h

3
4) %j;%ﬁ‘/ﬁ.%_;._\/,/zss :32’5_3+;‘/§.4%_§‘/F=i/;:3+4}9.2.%_4=

=1,5+¢/37—4=3—2,5=0,5;

5) P1-v57 -1+ 57 = YA 1-V57x1 1+ 457y = Y121-57 =¥6a =¥ =4;
6)

$17-V33 417 +433 =407 -33)17+B33) =4289-33 ~4256 =44* =4.
48. 1) Y225 - Yaa? - Y276 = 32ab- 4a%b- 276 =323 3% = Y(2-3ab)’ = 6ab;

2) Yfabe - Ya3v2c - Ybc? =Yabe-abc-bic? ={a*bic? = #(abzc)4 =ab’c.
49.1) Pa® + (= 4o + oy = > + $a? =a? + §fiad) =

=a?+a?=2a%;

2) (\/3 Y2y + 208V = x2) + 28y = §xf +28x® =x+ 2x=3x;
) Y2 -2y =Yxy)® - oD =xy? -xy? =0

4) ($a¥a ) - ¥a):Ya? = {@¥)’ - ¥a): ¥a = (a¥a - ¥a):

Ya=RFa@-0):Ya=a-1.

50.1) Y29 =@=ei.2/37=2/3_2.%/3_2 =333 P33 =3 =3

B B
I I G O 127 4 -
2 V358 S AP o g o A -7 47 -

/PRI T

18



3) QB+ T+ VDAB-2)= B-B 2 +¥6-B-¥6- 12+
A2 B2 R-F 232 a3 P -3-2-1.
CsLD)Yx-2)° =x-2;

a)mpu x22; M=x-2; 6)mpu x<2; %/(;(—_2)3=x—2;

2) JG-x° =p-xf;

a) npn x<3; [3—xP=(3—x)%; &) npn x >3; B-x’ = (x-3)°.

3) “\)(x+6)“ +‘/(x -3)? =[x +6/+[x-3|-
Ecimn —1<x<2, 10 [x+6|=x+6; a [x~3|=3—X, 3HauHT, X+6[+|x—3}=x+6+3—x=9.

8) fax+1® +4f@a+xy? = [2x+1|-|4+x].

Ecan -3<x<-1, T0 |2x+1|=—(2x+l)=—2x—l;a |4+x|=4+x, 3Ha-

YHT, 2x +1|-[4+x|=2x-1-4-x =-3x-5.
52.1) 363<3J6_4=§/:t?=4,3naqm, -Y63>-4;
%>%[2_7—=3/3_3=3; J;)Jl-:Jl?:l.

CknajniBaeM 3TH HEPABEHCTBA H MOTy4aeM: %+~/§-3 63>3+1-4;

30 +43>¥63.
2 Y7 <38 =32* =2, smawur, -37 >2;
Jl_5_<\/lz=m,3uaqm, -J15>-4,;
10> 9 =432 =3; Y28 > 27 =7 =3.

Cki1aJibIBas 3TH HEPABEHCTBA, MOIYYHM:

\/13+3/§—§/7—JE>3+3—2—4=0; Jﬁ+§/2_8>3/7+a/1_5.
53.1) (V4+2V3 -4-23)2 =4+ B +4-23 2[4+ 23)4-2B) =
=8-2416-4.3 =8-243 =8-2422 =8-4=4=(2)%;

2) Y9+ 80 - 39— V802 =9+ VB0 +9- /30 + 33/(9+ JBOX9 + VBOX9 - VB0) +
+33/(9+ V80X + V80)(9 - VB0) =18 +33f(9 - VB0)(81-80) =

3
=18+3§j9+@+33\l9—m =x3; J’ 9++/80 +J9—x/ﬁ=§3——6;

3
x=-x?—6; (x=3)x2+3x+6)=0; x2+3x+6%0,3HaunT, X -3 =0;

x=3=39+v80 +3fo-v80 .

19



54.1)‘/5\/6 Va-4ab _ (¥a+¥b)a-b)-(¥a - ¥o)/a - Yfab) _
Ya-b Ya+ih Ya - o) ¥a + o)
Jfﬁ-é/IHbaz 4o’ —Ya3 —Ya2o +Yoa? + JZET
Va-4b
_Yo¥a® - W)_%(\/g Jb) T
Ja-b Ja-b ’
py_2=b___a+b _(a-b)Fa+¥b)-(arb)Ra-b)
Ya-¥b Yo+ Rfa - o) ¥a +b)
aa+aJ_ b\/_ le; aa+aJ_ b«f;+b\/_
Ya? -b?
_Za%—Zb%_ZJaE(\[a‘—\/b—)_zé/—b.
NS EL IR C A L S LS )

Vardh o+ oy da + Vo —2¥ab)
a+b—m—%/ab_2 a+b- \/—— \/?

2%/;T+i/ab_2—2m+%/ba_2+%/b—3—23ab _a+b F \/—
55.1)\/x_3=x§: 2)3/;“_=a§; 3)<’/b_3=b3'

o T = 5) Ya=at; 6 Yo =b7.
56.])x%=4x; 2)y§={/y_2;

3)a%:6a'5; 4)b_]5=%/F;

$) (207 =2 ; 6) (3b)s =3/3b) 2.

57.1)645=\/a= 8% =8; 2) 278 =77 = 33 = 3;
3 8 =387 = @) =3F =4,

1 81 = @1y =45y =327

5) 16‘0'75:16‘%=i‘/16—‘3=:‘/(247=2'3=1=0,125;

6) 9713 = 97 = =93 = JEH 3P =37 =

4,
s

[ 8vd

11 1
58.1) 2025 =255 =275 =25 =23 =8;

20



2
2)57-5
E
3) 93:96=93.

L 1
4) 45:45 =43 .4

5) (8%) =875 =87 =

2 2 o2 o2 s
59.1) 95275 = (3¥)%.(3%)’ =35 .35 =353 =32 =9

2 2 22 R E
2) T34 =TI (T3P =73.73 =737 =7% = 49;
ER L 6 6 6 3 s
3) l444:94=(32-42)4-(94)2—44-34-3‘=(22)2-3“=23~3°=8~1=8'
3 3 3 3 3 3 3

3 3
4) 1502 : 62 =257 .22 .37 62~(52)2 22. 32 x 32—53 2272, 322—
=125.2°.3%=5.1.1=125.

60. 1) (E] +(—]—3 :(16)% +(8)§ =(2“)% +(23)§ =23 424 =8+16=24;

8
15 2 1—; 1‘% 3 N B
2) (0,04)™" -(o,nzs)::[z—sj ‘(g) =(25): -(8) =(5%) -2’y =
=53-22=125-4=121;
5 2 ¢ 4 s 2 6.4 9.2 10 7
3)8’:8’—3’~35=8’-87—355=8” 35 =87-32=8-9=1;

2

4)(55)‘5+((02)) 55’ [éj—‘ =52 45 = 254125=150.
61.1) ¥a-Ya =502 4o =4a° =i

npu a=0,09; JZ:JW: 0,3)* =03
2)6:%=%={/b—:=%—2=%; npu b=27; ¥o =327 =333 =3.
3) £W=WW=W=W=M1,3.
4)[%16’_5'“3‘%/_%/—3‘%/_a27

roo 2
621)a3a—a32=”=a6

11
2) bz b3 b = bz bs be b2

1] 2-1

3) 3b: b6—b3b6-—b3°—b° —b6

21



L -l

. 3 .
’
17-28 5 45 5 9 5 95 4
5) xMTx38xd =x W x2=xW.x7T=x2.x7T=x2? =x? =x%;
1 1 1 i3 2-9 7 1
. _ = - 23438 =15 = = — -1
6) y>8:y 2’3~3y=y3’8-y2'3-y’=y syl =y iay e =y iayTe
! Loy I L .
63.1) X2 +x=x2+x —x2+x2 X24+X22=X?+X2-X2 =X2+X2-X? =Xx2(1+X2)

1 11
2) (ab)J +(ac)3 — a7 .bi+alcl = =al(b’ +c’);
3 1 4
2

3) yZ_y5=yﬁ_y|

4 5
=yﬁ‘—

21 12 L
4) 12xy2 3x2y 3(4x2yz X2y?) =3x2y?(4x2 —y?).
!

>y 22 1 1 L -
64. 1) a7 ~b7 =as -bs = (a%)?  (b*)* = (a* + b Xa* ~b*);

2 1 1 1
2) y -1=(y Y -1 =(y? +1Xy’ - );
1 1 2 2 1 1 1 Ll 1
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_]2+—21644+5— ll Wil =1, 4ero GLITL HEe MOXET, 3HAUMT, |q|_—l3-<l,
4) |b2+ba =68, 2b, = 68+60=128; by =64 ;
by~bs =60 _
—(—b4)=68—60=8; 2b4=8; b4 :4; b2=b]—q=64;
b 4 12 1
b, =b, -q> =4, 3Haqu'r,b_4=_l_‘l_=_; 2 _ 22 3uaumr, |gl=—<1.
s b, bq 6 1 16 o=

107. 1) 1,10(209) = x; 110,(209) =100-x; 100000 -x =110209,(209);
100000-x —100-x =110209,(209) -110,(209) ;

110099 = 99900x; x = 110099 - 10199 10199 .

99900 99900
2) 0,108(32) =x; 108,(32) =100-x; 108,32(32) =100000-x;
100000 x -1000-x =10832,(32)-108,(32) ;

10724 = 99000 x; x — 10724 _ 2681
99000 24750

108. b, >0, b,+b2+b3—39 _+L+L__ <1
by +byq +bjq” =39 ' bl(1+q+q2)"39 ) 1 127 39
LI SO Y N e DT L
b] blq bl'qz 27 q +q+1=-z0" q q q+q
2
(l+q+q2)2=.1£9_q; l+q+q2=£ﬁ HIB ]+q+q2:_l_}.(l;
3 3 3
3q2-10q+3=0;wm 3q>—16q+3=0
q]_10+8,q1-3>1 W q3_1° §_L q4=:16+— V220 _,,
6 3 6

_16-220 1

qy=——-— 16 5 220 <(0; 3HAYMT, q—;



b= 39 399

l+q+q2 —]+§+$_9+3+l

=27; S=L=2_7‘__2_7_3_405
l-q ]_3 2

2 2
109. J43+30J§+J43_30ﬁ=vl43+d43 - 1800 +"/43- 437 -1800 |

2 2
+J43+\/432—1800_VI43—\/432—1800 _2J43—J1849—1800 _2J43+ﬁ3 B
2 2 B 2 B -

=2JL2+7 =21f-522 =2J25=10.

110. a=(4-32)2 +8y34-242 -5 =16-242 +18 +
H‘[Jsu,/nse-nsz _J34+J1156-1152]_J§_34_

2 2
—24Y2+8.GV2 -4)-V5 =34-24y2 + 2442 =32 -5 = =
2—J§<O,Tax|<ax 2<J§,3Haqwr, a<0.

2 5 2 5
ML.=—_2_,_ 35 >39, —>— 508
G- 3:242 -3 3+242
2

<3,4; 3HauMT, b <3,4 <4,7 <a, 3Hauut, b<a;
B-5

i

b=

2a=v2+43; V2 <1,4143; V3 <1,7321;2 <3,1464 <3,1622 <10 = b
3Ha4HT, a<b;

3)a=5-v5;415 <3873; a> 1127; V17 <4,124;b< 1124 <1,127 <a
3HayuT, b<a;

4) a=13-412; V13 <3,604; V12 >3,464; V11 <3317;

a<0,14<0,147<b.

22443)  _22+43)
B S R e S GRS

2y 5 I56-410)  _F56-410) _V55-410) _
54410 (5-V10)(5+410) 25-10 15
_SWS V2 _ss-sa V542
15 15 3
33 3% 332 _ 332 32,
Vo Y& B yfop 2
o2 2 5o,
R A
3 s+ 3ds+42)
J_JE &s-ds+4  s-v2

34



_3d5 425 +42) 3(J§+J')(J_ V2) | 45+ 455 VD)

5-2 .
11 @By %%%(ﬁ)) _1dh-Y6+39) _nch- J6+JZ).
R (%’ BB+ 342 ’
7 _ (1+v2-3) __(+2-43)
1+J§+f A+V2 +3)1+42 -3)  (1+2d2+2-3)
123 _V242-46 .
22 4

AB-2) B-2 s
+I+f T BHT 2
13. 1) @7 -Ya)329 + 328 + 3/16) = 7 - Ya)x
@M+ Y4+ A1) =31 -¥a)* =7-4=3;
2) A4 -0 +325)32 +35) = 2)* -2 -5 + A5y
xA2+¥5)=32) +@2)° =2+5=7. v
114, ,)J" -y J§+4xy @x + ¥ -8y x4y
Tody Ix+dy  -¥y Ix+dy
ey - =4y
-y X+y k- \/_)(3_+\/_+{/_) (~/-+J_)(‘[—2 ?/_+J_)
fﬁ B+y -y Pe+y
= J_y+\/_ J— \/— %/_ 2Rxy ;
4 XVx- yJ' (J_)3—(J—) | -y +y)
W ok Jo X -9
—l= Y+Y_1=X+)’+\/_-\/_=x+y.
JE Wy i
115, l)[a‘b+ab: 1 J3=[ab(a§+b§)‘ 1 ]J=a3b3=azb2_
Sew ww) | eew ww)

»®

a’+b>  a’b’
1 1 1

al-bi abi-ath _(al—bY)- Yab(R) - (¥bY) _
Vb Ya+¥p  Yab-(Ja+b)
- -3b)fa + 37 _ 32

_&a-3 )(J33+J3b)(~/ ) _ oy

2)
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22 2 L . 2 2
a3—b3_a3+3/ab+b3_(a’—b3)(a3+b3)x a’+9ab+b3 .
[ — = [ T 12 ER
al+b3 a-b al+b’ (@’ —bi)a’ +3ab +b3)

aiob a5 -YaZo? 4 b (aJ—bJ)(a3+b3)((a )2 a2 +(b3))
J_ o Ya+dh b

2 2 2 2
=(@ +b)(@) -Ja’b? + () =a’ +b7.
16,1 (%2—%‘2+432—4+3a_2] (a-3a'Y2a+3a™) da’- 4+3a‘2]

2a-3a” a-a”! 2a-3a"! a-a’

-1

2 2
_[(2a-3a")(a—a")a2 —4+3a‘2] _ [2a——2+3—3a_2 +a? —4+33'2] B
a-—-a

-1 3 3
2 31] (ab)"' = 2_a+b 1
)[(a+b) 5 (a3+b3 ](ab) (@+b)’ - ——)—

a’-ab%+ba’ -b-a’+b> abla-b)

=(a+b)?~ (a-b)-ab “dab)
o+ 47 +Ha-467) o7 _(Va+2fib+sb-Rd+b) ¢
. ])( a+Jab J .m_[ Ja(/a+Jb) ] 3(;-'.

/ ki 20 S 21 15

5
’) —— ——
=|=>-|.a¢®=32-a¢*=32.a% 6 =32a,;
%)

- N -1 ”
2) a-a +\3/; _ a-a 2+3a"1 _
[(\3/;+%/5+1)(%/aj—§/£+1) Aat 2o

) -3

2 [}
a—al+a'+2a3+ai-a’ 3 iy
= 3 +Va =(@%)" =

a“;+2%/’a——1—a§+l
3) a%—bi _ ab%/§+bg 1 (Ja-JbXa+Vab+b) [ab¥a +3b) .
a-b ot a+b Ja-+b N Bt

b3

= (a‘*‘\/E'P b—\/g)-—l-=
a+b a+b
118. Y7+502 +37-5v2 =32v2 +6+3V2+1 =
S2a -6 =YW2 1P s Y1 -V2P =2 +1+1-42 =2
36




I'nasa IL. Crenennas ¢pynkuus

119. 1) y = xs; obnactb onpeaeneHus — R;
MHOXXECTBO 3HAYEHHH — HeOTpHUATe]bHblE YHCIA,
Te. y20.

2)y= x5 ; obnacTb onpeneneHns — MHOXeCTBO R;
MHOX€ECTBO 3HaUYEHHH — MHOXeCTBO R.

1
3) y=x?; obnactb onpeieseHHs — HEOTpHLA-

TeNbHbIE YHCa X >0 ;
MHOXECTBO 3HAYE€HHH — HEOTpHLATe/IbHbIE 4YHCNa
y=0.

4) y= x_z; ofslacTb onpeneneHHss — MHOXECTBO
R, kpome x =0 ;

MHOXECTBO 3HAU€HHH — MOJIOXKHTENbHBIE YHCIIA X
y>0. R

5) y= x2; obnacts onpezeneHnss — MHOXECTBO
R, kxpome x =0;

MHOXECTBO 3Hau€HWii — MHOXeCTBO R, kpome
y=0.
1
6) y= x3; obnactb onpenesieHus — HEeOTpHLA- Y
TeNbHbIE YyHcaa X 2 0 ; -3 X
MHOXECTBO 3HAYEHHH — HEOTpHLATENbHbIE YHCIA
y20.
120. 1) Bo3spacrarowas. 3) Y6siBatowas. 5) Y6biBarouias.
2) Bospacraiouias. 4) Y6uiBarouias. 6) YOrIBalowas.

121. 1) Oynkuus youiBaer Ha [-1; 0] u Bospactaer Ha (0; 2], 3HaUHT Hau-
MeHblIee 3Ha4eHue npu x=0 U HaubGonbiuee 1ubo npu x=1, 1160 npu x=2.

min(y)=0°=0. y(-)=(-D*=1, y@2)=(2)* =16, max(y)=16;

2) OyHKums BO3pacTaet Ha [—2;3], 3HaUMT HAUMEHbILEE 3HAYEHHE NPH X = —
2, Haubonbluee npu x = 3.

min(y)=-2" =-128; max(y) =3’ =2187;

3) Oynkupus y6riBaet Ha [-3; —1], 3HaUMT HauMeHbLiee 3HaUEHHE TIPH X =
—1, Hau6onbLIee MpU X = 3.

min(y) =—-1""=-1; max(y)=-3"= -3
4) OyHkuHA yObiBaeT Ha [1;4], 3HAYHT HaWMeHblLuee 3HAYCHHE NPH X=4,
Hanbonbliee npu x=1.
max(y) =12 =1; min(y)=42 = %;
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122.1) 412 5>41° =1 1k 4,1>1 u 12>0, 3naunt 4,1'2>1
2) 0,23 <0,2°=1 1x. 0,2<1 u 3>0, 3Hauut 0,23 <1

3) 0,79<0,70 =1 1k. 0,7<1n 9>0, 3HauuT 0,79<l
22

4) (\/3)22=37=3“>30=1 TK. 3>1u 11>0, 3Hayut (\/§)ZZ>1

5)1,32<1,3%=1 1k 1,3>11 —2<0, 3maumr 1,372 <1

6) 0,871 >0,8°=1 Tk 0,8<1u -1<0, 3uaunt 0,87 >1
123. 1) O6nacTb onpenelieHHsA:
(—o0; +), xeR. y‘
O6nacth 3HaYeHHIH:
(—o0; +0), yeR.
OyHKUMS HeorpaHHuyeHHas,
yObiBatoias Ha (—o; +w0), HE NpH- . 1
HHMAaeT HaubOJIBLLHE MIH HaH- —
MeHblUHe 3HaueHHA (T.K. OOuLHit -1
BUA QYHKUHH y= —x3)
2) O6nacTb onpeneneHHA:
(—o0; +), xeR. vy
OO0nacTb 3HaYEHHIA:
[2;4+0), ye Ruy=2.
DyHKIHA OrpaHHueHa CHU3Y, YOhI- 24
BaeT Ha (—o; -3] u Bo3pactaer Ha [-3;
+0), He MPUHUMaET Haubonbluero 3Ha-

YCHHA, npuHuMaer HaHUMEHBILIEE 3Ha- 3 0 ]
yeHus y(-3) = 2.
124.1) 3,17 <4,37, 1x.3,1<4,3
105 125 10 12
2) (— K. —<—
)(11) (11) BaETINT!

3) 0,32 >0,2%, 1x.0,3>0,2
4) 2,52 <2,6%, Tx. 2,5<2,6

P
5) 1—70 i-—n' (l)'2>(i) 2, 1'.1(.—<i u-2<0;
9 90" 10 90" 9 10 9 10
)5_zﬁg 2 My Bye 2By s<o;
240’16 240" 15 16 15 16

Y

7) 4\/_=£; 3\/—=£; (4~/§)’3<(3\/é_1)'3, 43 >34 u-3<0;

J3. Nz

8)22/_=£;6§/_=£; (2%/-6-)—5>(6-§/§)—5,T.K.2%< 3 u-5<0;
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125. 1) y= x3 — obnacts onpeacneHHs — MHO-

’)ecTBO R;
MHOXECTBO 3Ha4YeHHif — MHOXKeCTBO R;
1

y =x’ — obnacTb onpenenesus — x 20 ;
MHOECTBO 3HaueHHi — y 2 0;

2)y=x 4 _ obnacts orfpezelieHHs — MHOXeCTBO R;

MHOJKECTBO 3HaueHuit — y20;
1
y =x* — obnacts onpezenexHus — x 20 ; 1

MHOXECTBO. 3Ha4eHHit — y 2 0;

Ny= x 2 — o6nacts ofipeAesieHHss — MHOXecTBO R;

MHOXECTBO 3HaYeHHH — y20;

y=x"2 — obnacts onpefieieHHs — MHOXECTBO
R, kpome x =0

MHOXECTBO 3Ha4YeHHiH — y>0;

4 y= x> — obnactb onpeaeneHns — MHOXecTBo R; -

MHOXXECTBO 3Ha4€HHH — MHOXECTBO R;

y=x" — obnacts onpezeneHns — MHOXeCTBO R,

kpome x=0;
MHOXXECTBO 3HaueHHH -— MHOXecTBO R, kpome
y=0.

126. Nx=x* <

(=4
x=0 x=0.

x7=1©[x=n

Ortser: npu x € (0; 1) y = x BhllLe,
qusy = x5 npu X € (—o; 0) U(1; + )
y =X BbIlllE, YEM Y = X.

1

=y

2) X3 =x =

x=0 |:X=0
o 2 e

x 3 =1 x=1.

Orteet: npu X € (—o; OpA(1; + ) y
1
= X BhllllE, YeM y=x3; npu x € (0; 1)
1
y =x3 Bbillle, 4eM y = X.
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127.1) y=(x-2)".

7 — HeueTHOe HaTypajibHOE YHCJI0
=> obnacTb onpeneneHus — MHOXECT-
BO R, o6nacTh 3HaYeHHH — MHOXECTBO
R, ¢yHkuHs BO3pacTalolas M He orpa-
HUYEHHaA.

2) y=(x+1°.
6 — YETHOC HaTypajibHOE YHCJIO =
oﬁnacn OﬂpCﬂCﬂCHHﬂ — MHOXECTBO

R, ob6nacte 3HaueHuii —y > 0,
$yHkuuA yObiBaeT Ha X < -1
$yHKUHA Bo3pacTaeT Ha X > —1.

3) y=(x+2)‘2.

—2 — YyeTHoe OTpULATENbHOE YUCIIO
= obnacTb onpeneneHns — MHOXECT-
BO R 6e3 -2,
obsacTe 3HayeHudt —y > 0,

(yHKLHA BO3pacTaeT Ha X < -2
¢$yHKLHUA yObiBaeT Ha X > —2.

4 y=(x-173.

-3 — HeyerHOE OTpHLATENbHOE
yucio = obnacTb ompeaeseHds —
MHOXecTBO R 6e3 1,
obnacth 3HauYeHHH — MHO¥ecTBO R
6e3 0,
¢byHKuuMs yOpiBaeT HaXx < 1 H x> 1.

128. 1) Bone npu 0 <x <1 u Huxke opy x > 1.
2) Beiwe npu x >1 uHukenpu 0<x <1.

1
129. 1) y =|x|5 061acTh onpefesieHHs — MHOXKECTBO R;

MHOXECTBO 3Ha4Y€HW — y 2 0;

5
) y= |x| obnacTp omnpefeneH’ss — MHOXeCTBO R;

MHOXECTBO 3HayeHui — y20;

3
3)y= |x| +1 obnactb onpeneneHus — MHOXecTBO R;

MHOXECTBO 3Ha4YeHHH — y 21 ;

40
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1
4) y=|x|5 =2 obnacts onpeneneHns — MHOKeCTBOR; ' X

MHOXECTBO 3Ha4YeHHit — y 2 -2 ;

1 Y
5) y=|x+2|5 obnacts onpeneneHns — MHokecTso R; X
MHOX€ECTBO 3HaueHut — y > -2 ;.- of1

-3 Y
6) y= ’2x| obyacTh onpeneieHUA — MHOXECTBO R,
kpome x=0;
MHOXECTBO 3HaueHuit — y > 0. = X
s 2 3

130. 1) y= s/; M y =Xx5; obnactb onpeneneHus QyHKuMH y = x5 —x 2 0;

3 1 3 .
§/—=x5; X35 =x5; x=x3 —npu x=0, x=1, W x=-1,H0 x=-1 —
He BXOAHMT B 00sacThb onpeleneHus, 3HAYHT, TOYKH MepeceyeHHs rpadHkos
0; 0)u (1; 1).

5
2) y= Z/§ H Yy =X ; obnacts onpeaencHus GyHkuuu x 20 ;
5

Z/—=x7; x=x —npu x=0, x=1,nm x=-1,H0 X =-1 — He BXoauT
B 0611acTh ONpeesyieHus, 3HauuT, TOUKH nepecedyenus rpaguxos (0; 0) u (1; 1).

131. 1) y=3x-1 — obpatuMa, T.K. KQXKIOE CBOE 3HaueHHE (YyHKLMA
NPHHUMAET OJHH pa3.

2) y= x2+7 — ne ofpariMa, T.K., HanpuMep, 3HaueHHe 8 OHa NpHHH-
MaeTnpH x =lwm x=-1.

1
3) y=— — ofparuMa, T.K. KaX10€ CBOe 3HaYeHUE (PyHKUHS NPHHUMAET
X

OJHMH pa3.

4 y= Jx — o0paTHMa, T.K. KaXKA0E CBOE 3HaYCHUE (YHKIUA NMPHHUMA-
eT OJlMH pa3.

S5) y= x4 — e ofpaTHMa, T.K., HapuMep, 3HayeHHe | OHa MPHHHUMaeT
npy X =lwiw x=-1.

6) y=x*, x<0 — o6paTuma, T.K. KaX10€ CBOE 3HaueHHEe (YHKIUS
NPHHUMAET OJHH pa3. .

132.1) y=2x-1; x =%(y+1) , 3Ha4YUT, YHKUHA x =%(x +1y — obpaTHas
K JaHHOM.

2) y=-5x+4; x:%(4—y), 3HauYMUT, QYHKUHA x:%@_x) — ofpatHas k
JIaHHOH.

3) yzéx_é; x = 3y + 2, 3HauuT, QYHKIMA y = 3x + 2— 00OpaTHas K JaHHOI.

_ 1
4y= 3"2 l; X =%(2y +1), 3HAYHT, DyHKLWMS y=§ (2x+1)— obpatHas Kk 1aHHOIA.
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5) y=x3+1; ’x=3,/y—l, 3Ha4uT, GyHKUMA y = 3/x -1 — obpaTHas K JaHHOH.

6) y = x> -3; x =3y +3, 3naunT, dynkums y = 3/x +3 — obpaTHas K JaHHOH.
133.1) y =-2x+1 — obnacTb onpeaeneHs — MHOXeCTBO R;
MHOXECTBO 3Ha4eHUH — MHOXeECTBO R;
obnacTb onpeaeneHns oOpaTHOH GyHKUKMH — MHOXKeCTBO R;
MHOECTBO 3HaueHHi 06paTHOH GpyHKLHHM — MHOXECTBO R;

2)y= % x —7 — obnacTb onpeaeneHHs — MHOXeCTBO R;

MHOXECTBO 3HaYE€HH#t — MHOXeCTBO R;
obnacTh onpeaesieHus o6paTHOH GpyHKLHH — MHOXECTBO R;
MHOECTBO 3HauCHHUi 06paTHOH PYHKUHHM — MHOXECTBO R;
3) y =x? -1 — obnacTs onpeneneHHs — MHOXeCTBO R;
MHOXECTBO 3HaUCHH — MHOXECTBO R;
obnacTb onpeneneHus o6paTHoi GpyHKUHH — MHOXeCTBO R;
MHOXECTBO 3HaueHH# 06paTHOH GpyHKUMH — MHOXecTBO R;
4) y = (x-1)> — 063acTb OApeneIeHHS — MHOXECTEO R;
MHOX€ECTBO 3HaueHH# — MHOXeCTBO R;
o6acTb onpeaeneHns o6parHoi GYHKLIHH — MHOXECTBO R;
MHOXECTBO 3HaUCHHUi 06paTHOM GyHKUMH — MHOXECTBO R;
)y= 2 _ obnacTb onpeaeneHus — MHOXecTBO R, kpome x =0;
X
MHOXECTBO 3Ha4YEHMI — MHOXeCTBO R, kpome y =0
obnactb onpezneneHns obparHoit GpyHkLMM — MHOXeCTBO R, kpoMe x =0;
MHOXECTBO 3HaueHuit 06paTHOl (yHKLIHM — MHOXecTBO R, kpome y = 0;

6) y= 23— obnacts onpeneneHns — MHOXeCTBO R, kpome x =4
y x—-4

MHOXECTBO 3Ha4eHHH — MHOXecTBO R, kpome y=0;

ob6nacThb onpeneneHns oGpaTHoi GyHKLMH — MHOXecTBO R, kpome x > 0;

MHOXECTBO 3HaY€HHii 06paTHOH GYHKLMH — MHOXECTBO R, kpome y =4.
134. T.k. rpapuk oO6paTHOH GYHKUMH CHMMETpHYeH rpaduKy NaHHOMH

(bYHKLUHH OTHOCHTENILHO IIPAMOH y=X.

npsaMod y =X — Touka (1,1).

TENBHO NpAMOA y = X — Touka (4, — 2).

npaMo#l y =x — touka (1, 0).

a) Toyka cuMMeTpHyHas Touke (1, 1) OTHOCHTENBHO Y

Touyka cumMerpuuHas Touke (0, 2) OTHOCHTENBHO ; 1\1\. "
npAMO# y=x — TouKa (2, 0).

6) Touka cuMMeTpHuHas Touke (0, 1) OTHOCHTENBHO
npsaMo#t y =x — Touka (1,0).

Touka cumMerpruHas Touke (1, 2) OTHOCHTENLHO ' X
npsMoit y =x — Ttouka (2, 1). L A

B) TOYKa CHMMETpPHYHast Touke ( — 2, 4) OTHOCH-

Touxa cummerpuuHas Touke (0, 1) oTHOCHTenbHO




r) TOYKa CHMMETpH4Has Toyke ( — 1, 1) oTHOCH-
TEJILHO MPAMOH y = X — Touka (1, — 1).

|
Touka cHMMeTpHYHas ToUKe ( -3 4) OTHOCHTEIBHO

npAMoi y =X — Touka (4, —% ).

135.1) y=—x3; x=Y—y = -y , 3Hauw, pynxumus x = -}y — obparas
K QyHKunu y = -x3 , ¥ JaHHBIE QYHKLMH B3aUMHO 0OpaTHMBI.

2)y =-x3; x=H=—§/;, 3HAYMT, QYHKUMA x=—§/; — obparHas
K GyHKLHH ¥ = -5, lIaHHHeld)yHKI.lHH He ARIAIOTCA B3aHMHO OOPaTHMBIMH.
Iy
OYHKUMH y = x3 , H JaHHKIE QYHKIHH B3aHMHO OOpaTHMbIL.

4) y=§/x_3;y=%/x—5=y%/x_2, 3HAYMT, QYHKUMSA y=x%/x_2 — obpart-

Has K QYHKLHH y = Ix? , H JaHHBIe (PYHKLHH B3aHMHO OOpaTHMEL.

3) y=x"3 =—IT; X = —=, 3Ha4MT, QYHKLHUA vx=L — obpatHas k
x I

20
obpaTHo#i k naHHo# npu x <0,

3
2) y=-x5; x=3\’—y5 =—3‘Iy5 , 3HAYHUT, QYyHKLHA x=-—%[y5 ABIISETCA

o6paTHoii k JaHHOH.

136. 1)y=—x%; {yso; x =y?, smaunt, pynkums y=x> sarserca
X YHILMD

3 .
3) y=x2; {yz(;; x=3‘}y2 , 3HAYMT, QYHKLHA x=3y2 sBseTcs 00-
X2

paTHOM K JaHHO#H npu X = 0.
1

4) y=-—x3; x= (—y)3 = —y3 , 3HAUHT, QYHKUMA Y = -x3 sBnsercs 06-
PaTHOH K JaHHOMH.

137. 1) y = 3x —~ 1 — obnacTb onpeneneHuss — MHO- y /™
#KecTBO R; MHOXECTBO 3HauYeHHit — MHOXeCTBO R;

x=%(y+1), 3HAYUT, QyHKLMA y=%(x+1) —

obparHas x DaHHOH — ofJacTe OnMpeneieHHs — MHO-
XecTBo R, MHOXECTBO 3HauYeHHH i — MHOXecTBO R.

2x-1
2 y=

MHOXECTBO 3HaY€HHH — MHOXecTBO R;

00acTs onpeeeHHs — MHOXECTBO R;

1
x=%(3y+l), 3HAYMT, QYHKUHS y=5(3x+l) —

ofpaTHad K NaHHOH — o6NacTp onpeneneHus — MHO-
XeCTBO R, MHOXeCTBO 3HaueHHH — MHOXECTBO R.
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3) y= x2 -1 , IpH x 20 — obmacTs onpeneneHus AT A

— MHOXECTBO R; MHOXECTBO 3HaueHnit — y > —1; =T
x =4y +1, 3Haunt, byHkuus y=vyx+1 — 06-
[ X
paTHas K JaHHOM — obinacTe onpeneienus — x > -1, l—ﬂ

MHOXECTBO 3HaueHud — y 2 0.

4) y=(x —1)2 , IpU X 21 — obnacTb onpeneneHus
—x2-1;

MHO€ECTBO 3Ha4YeHUd — y 20 ;

X =J;+l , 3HauMuT, QyHKUMA Y =~/;+1 — 06-
paTHas K naHHOHW — oOnacTb onpegenieHus — x>0,

MHOX€ECTBO 3Ha4eHHH — y 2 1.

5) y= x> -2 — obnacts ofnpeaesieHuss — MHOXe- Y
cTBO R;
MHOXECTBO 3HAYEHHH — MHOXeCTBO R;

=3[y +2, 3nauut, dynkuma y=3x+2 — 06-//:

paTHas k JaHHOM — o6nacTb onpeaeneHUs — MHOXe-
cTBO R, MHOXeECTBO 3HaueHH — MHOXeCTBO R. /1

6) y=(x- l)3 — obnacTb onpeaeneHUs — MHOXe-
cTBO R;

MHOXECTBO 3HaYEHUH — MHOXeCTBO R;

X = %/;+1 , 3HAYUT, QYHKUHA Y = ¥x +1 — 06-
paTHas K JaHHOI — 006JacTb ONpeReneHHs — MHOXe-
CcTBO R, MHOXECTBO 3HaueHHii — MHOXecTBO R.

7) y =vx -1 — obnacTs onpenenenus — x 2 1;
MHOX€ECTBO 3HayYeHHil — y >0 ;

X = y2 +1, 3HauuT, QPyHKUUA Yy = x2 41 — obpar-
Has K aHHOH — obaacTh onpeaeaeHks — x =0, MHO-
XECTBO 3HAYEHUH — y >1.

8) y =v/x +1 -— obnacts onpenenenuss — x >0 ;
MHOXECTBO 3HaYE€HUH — y > 1 ;

X = (y—l)z, 3HAYMT, PYHKUUA Y =(x—l)2 — 00-
paTHasi K naHHOM — oOnacTe onpeaejeHus — x 1,
MHOXECTBO 3HaYeHUit — y>0.

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

1 1
2) X%+ 3 =4+ 3
x° -4 x“ -4
pallaoT 3HaMeHartenu Apoded MCXOAHOTO ypaBHeH A B 0, 3HaYUT pelueHHi Her.
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3) X2— 2 - 1;2)(
x“-1 x°-1
MOXEM NPHOPECTH HOBbIE KOPHH, 3HA4YHT, HEOOXOZUMO BBINONHHUTE POBEPKY.
x=2=1-2x; 3x=3; x=1, Ho npu X =1 3HaMeHaTeNb ApoOel B UC-
XOJIHOM ypaBHEHHH OOpamiactcs B 0, 3HAYUT KOpHEH HeT.
5x-15 2 : X215 2 5x-15-2x+6=0;
(x-3)(x+2) x+2 (x=-3)(x+2) x+2
3x=9; x=3, HO npu X =3 3HaMeHaTenb ApoOEH B HCXOAHOM ypaBHEHHH
npespauiaercs B 0, 3HAYUT KOpHeit HET.
139. 1) 3x -7 =5x+5 paBHOCH/IBHO ypaBHEHHIO 2X +12 =0, T.K. Kax-
J10€ U3 HUX UMEET €NUHCTBEHHBIH KOpEHb X = —6 .

, YMHOXaA 00e 4acTH JaHHOro YpaBHEHHA Ha x% -1 Mbl

1
2) §(2x—l); 2x—-1=5; 2x=6; x=3;

3x—1=l‘

’

3x-1=8; 3x=9; x =3, 3HaunT, JaHHbIE YPABHEHUsA PABHO-

CHJIbHBI.

3) x2—3x+2=0; D=9-8=1; x=%:2 W x=1.

=-3+1

x2+3x+2=0; D=9-8=1; x= =-] WIH X =-2, 3Ha4uT, AaH-

HbI€ YPABHCHHUA HE PaBHOCHJIEHBI.
4) (x-5)* =3(x-5); x%-10x+25=3x-15; x> -13x+40=0;
D=169-160=09; x=BT+3=8 WM X=5.

X—35=3; x =8, 3HauuT, AaHHbIC YPABHEHHS HE PABHOCHJIBHBI.
S) x2~1=0; x2 =l; x=1 umu x=-1;
2*7'=0 — ne umeer JAECHCTBUTENBHBIX KOPHEH, 3HAYUT, JaHHBIE ypaB-

HEHHSA HE PABHOCHJIBHBIL.
6) |x - 2| =-3 — He UMeeT AEHCTBUTENBHBIX KODHEH,

3= (—1)3 — HE UMeeT AeHCTBUTENBLHBIX KOPHEH, 3HAYUT, NaHHbIE YPaB-
HCHHWSA PABHOCHJIbHbBI.

140. 1) 2x-1>22; 2x23; x21,5.

2(x-1)21;, x-120,5 x=21,5, 3HaUUT, JaHHbIE HEPABECHCTBA paB-
HOCHJIBHBI.

2) (x-1)(x+2) <0. Pemas 3To HepaBEeHCTBO METOJOM HHTEPBAJIOB
MoJydaeM:

+ — +
___"1_'—’ 2<x<l1
¥ +x<2  xP+x-2<0; PELIUM YPaBHeHHEe X’ +x-2=0;

-1+3

D=1+8=9;, x= =] uIn x=-2.
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24x-2<0

BeTBi 3TO# mapaGosibl HanpaBieHb! BBEPX, 3HAYHT, X
IpH -2 <X <1, 3HAYMUT, JaHHbIC HEPABEHCTBA PABHOCHJILHBI.
3) (x-2)(x+1)<3x+3; x®+x-2x-2-3x-3<0; x*=4x-5<0;

4+6

PEUINM YpaBHEHHE x2—4x—5=0, X= =5 WIH X = -1, BETBH 3TOH

napaboJTbl HalpaB/IeHbI BBEPX, 3HAYHT, x2 —4x-5<0 mpH -1<x<5.
X—-2<3; x <5, 3Ha4YuT, JaHHbIC HEPABCHCTBA HE PABHOCHJILHEL.
4) x(x+3)22x; x2+3x-2x20; x(x+1)20;
x20 H x<-1;
2 2. .2 2 2
X“(x+3)22x°; x°(x+3-2)20 x“(x+1)20,T.K. x“ 20,
TO x+120; x 2 -1, 3HaYHT, AJAHHBIC HEPABEHCTBA HE PABHOCHILHEI.
141. 1) x-3=0; x=3;
x2-5x+6=0 , KOpPHH 3TOro ypaBHeHHs X =3 U X = 2. 3Ha4MT, BTOpOE
YpPaBHEHHE ABIIIETCA CIIEACTBHEM NEPBOTO.

2) x2_3x+2=0; {x2_3x+2=0. {(x—Z)(x——l):O

. 3HayuT, 310 ypaBHe-
x-1 x-120 x=1=20

HHE MMEET eIMHCTBEHHBIH KOPEHDb X = 2, a ypaBHEHHE x? = 3x + 2 = 0 uMeer JBa
KOpHA X =1 M X = 2, 3HaYHT BTOPOE YPaBHEHME ABIIAETCS CIEACTBHEM NEPBOTO.
142. 1) X_, 2x _ 4x  x(x =1 +2x(x+1) _ 4x

x+1 x-1 x2_1° x? -1 -1’
2_ 2 _ 2 _ —
x%—x +2x%+2x 4x=0; 3x 3x=0; 3x(x-1) =0; 3x . x=0;
x2 -1 x2-1 (x-D(x+1) X+
gy X=l 2 1 oxzi-l 2 oox=2 2 0y 2 o x=2_,
x-2 x x-2" x-2 x x=2 x X X

3x) ()(2—,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 uu x=5;

4) (x-2)(xZ+D)=2(x>+1); (x=-2)(xZ+1)-2(x*>+1)=0;

(x—2—2)(x2+l)=0; (x-4)(x2+l)=0; Xx=4, TK x2+1=0 He
HMeeT AeHCTBUTENbHBIX KOPHEH.

x+32 <3 x+3—3(2+x2)<0; x+3—6;3x2

143.1)
2+x 2+x2 2+X

<0;

-3x%+x-3 3x2-x+3
7 <% 2
2+X 2+Xx

PELLIHM 3x2-x+3=0; D=1-36=35<0, Tk BeTBH 1O} napabosbl Harpas-

>0; Tk 2+x2>0,Haﬁnemr,ue 3x2-x+3>0

NleHn! BBEPX, TO OHa He nepeceKaeT och abCUHMCC, H 3x2-x+3>0mpn xeR.
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x-2 X—-2-5+x 2x-17
; >

2) >1; >0; 0;
5-x 5-x S—x
2x-7>0 — 2x-7<0
5-x>0 5-x<0
x>3,5 Wi X<3,5 3ra cucrema He MMeeT pelueHHii.
x<5 x>5

3HauuT 3,5<x<85. .
144.1) [2x-1|=3; 2x-1=3 wm 2x-1=-3; x=2 wm x=-1;
2x —1=3; x =2, 3Ha4uT, 3TH ypaBHCHHA HE PABHOCHIbHBI.

2) 3x-2 4-x 3x-5

—————=2x-2;
3 2 6
6x—4—12+3x—3x+5—12x+12_0,
6 ;
l—6)(=0; x=l;2x+3=12; 2x=l; x=l.
6 6 3 3 6

3HayuT AaHHbIC YPaBHEHHA PAaBHOCHILHBI.
145. 1) 2x-1=4-1,5x;

3,5x =5; x=ll;
7

3,5x-5=0;3,5x=5; x= l%, 3HAYHT, JaHHBIEC YpPaBHEHHS PABHOCHILHLI.

2) x(x-1)=2x+5; x2-x-2x-5=0; x>-3x-5=0. [Nockonbky B
X0JIe 3THX NPeoOpa3oBaHMil Mbl JAHHOE YPAaBHEHHE HE YMHOXAIH U He JeNH-
M Ha TIEPeMEHHYI0, TO Mbl He MOTEPAAH H He NPHOOpPEH KOPHEH, 3HAUMT,
JaHHBIE YPaBHEHHS PaBHOCHIIBHBI.

3) 21 2273, 3x+1=-3, 3Hauur, nanube YPaBHEHHS PaBHOCHJIBHBI.
4) Yx+2 =3 (\/x+2)2 =(3)2; X+2=9; x=7, AenaeM NpOBEPKYy
J7+2= J§ =3, 3HAUHUT, JaHHbIE YPaBHEHUS paBHOCHJIBLHEI.

146. 1) x| =¥/5; x=v5 wm x =5

\/;2— =5; x2 = 25, x=95 wm —Jg , BCE KOpHHU Pa3/4yHbl, 3HAYHT, HH
OJIHO H3 IaHHLIX YPABHEHHI HE ABJIAETCA CAEACTBHEM APYTOrO.
(x-2(x+2)=(x-3)x+3) [x?-4=x2-9
x+320 ; Ix+3#0
X+2%0 x+2#0

2) x-2 x-3

x+3 x+2°

JTa CHCTeMa He UMeeT AeiCTBUTENBHBIX PEILEHHIA.
(x=2)x+2)=(x-3)(x +3), 310 ypaBHEHHE HEe UMeeT AeHCTBUTEIBHBIX
PeLireHHi, 3HAUHT, KOKZOE U3 IAHHBIX YPABHEHHI ARHETCA CIICACTBHEM JPYTOTO.
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2

147 ] _ 2 _ 5x - 3x ;
3x+1 3x-1 9x2_} 1-9x2
3x—-1-23x+1)-5x 3%’

»

9x? | 1-9x2
—2x—l—62x-2+3x2:0; 3x2—8x—3=0;
9x° -1 9x? -1

3x2-8x-3= 0; x=3nm x= _l , HO IpY x = __;_ 3HaMeHaTellb MC-
3
XOJHOii ApobH obpauaetcs B 0, 3HauUnT X = 3.

x-1 x+4 x°_
3(x+l)~(4x~1)(x—l)—(x2+5)+5(x2—])_0_
x2-1 ’
3x+3—4x2+4x+x—l—x2—5+5x2—5_0.
xI-1 '
8’;'8 =0; 8x=8; x=1, Ho npu x =1 3HameHareab obpawaercsa B 0,
x“ -1
3HAYMT, AEHCTBUTEIbHBIX KOPHEii HeT.
2) x+2 x(x-4) x-2 43+x)
x-2 x*—4 x+2 4-x2'
(x+2)2—x(x—4)—(x—2)2—4(3+x)_0.
x4 '
x2+4x+4—x2+4x—x2+4x—4—12—4x_O ~x248x 12 x2-8x+12 .
2 =% 3 =0, 7 =0;
x“ -4 x* -4 x“ -4

x2-8x+12=0; X=6 WM x =2, HO NpH X =2 3HaMeHarenb oOpa-
maerca B 0, 3HaAUUT X =6 .

149. 1) x> -3x2+2x - 6> 2x> ~x% +4x -2 ;

X324 2x~6-2x +x2 —4x+2>0; -x>-2x-2x-4>0;

XC4+2x3+2x+4<0; xA(x+2)+2(x+2)<0; (x2+2)(x+2)<0.

Tk x2+2>0 18 JIIOOOTr0O JEHCTBHTENBHOIO X, 3HAUUT, X +2 <0 x < -2 .

2) X3 -3x2—4x+12> 3% +x2 +12x - 4 ;

X3 =3x% —4x+ 12430 —x2 - 12x +4>0; 4x°—4x%-16x+16>0;

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

(x2-4)(x-1)>0; (x-2)(x+2)(x=1)>0.

— + — +
-2 1 2$x

Pernias 310 HEPaBEHCTBO METOIOM HHTEPBANIOB MOAy4aeM: -2 <x <l W x> 2.
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150. f(x)  @(x)=g(x) @(x) paBHOCHALHO:
£(x)- o(x) = g(x)- (x)
& F(X)- 9(x) ~ g(x) - 9(x) = 0
< o(x)-(f(x)-g(x))=0
o [(P(X) =0
f(x)-g(x)=0
TO 3TO PABHOCHJIBHO :
f(x)-g(x)=0
< f(x) = g(x), cnenoBarensHto :
f(x)=g(x) n f(x) o(x) = g(x)  @(X) paBHOCHIIbHBI.
151. 1) Vx =2 (Vx)? =25 x=4; ) x =7 (Vx)?=7% x=49;
H¥x=2 Fx)P=2% x=8; 4 ¥x=-3 )’=-3% x=-27;

5) 31-3x =0, (2/1—3x)3:03; 1-3x=0; x=l;

3
6) ¥x =1, )t =1% x=1;
N2-x=0, 2-x)"=0% 2-x=0; x=2.
152.1) Vx+1=3; (Wx+1)2=3% x+1=9; x=8;
2) Vx-2=5 (Vx-2)2=5% x-2=25; x=27;
3) Va4+x =2x-1; (Va+x)? =(V2x-1)%; 4+ x =2x-1; x=5.
153.1) ¥2x+3 =1; 2x+3)° =1%; 2x+3=1; x=-1;
2)%/—_—2- A%y =2% 1-x=8 x=-7;
3) Px2-3 =¥8x; -3 )3—(J§3£)’ 3x2-3=8x;

3X -3-8= 0 Xl—3 Xy =~

154. 1) x+1=s/l_:;; (x+l)2=(~/1——;)2; x2+2x+1=1-x

x2+3x=0; x(x+3)=0; x; =0, X =-3;

ITpoBepka noka3bIBaeT, YTO X, = —3 — NMOCTOPOHHHH KOPEHb, 3HaYHT, X=0.

2) x =1+x+11; (x-1)7 =(Vx+1D% x> -2x+1=x+11;

x2 =-3x-10=0; x; =5, x,=-2;

TlpoBepka noKa3bIBaET, YTO X, = —3 — MNOCTOPOHHH# KOPEHb, 3HAUHT, X=5.

3) Wx+3 =vV5-x; (Vx+3)2=(/5-%)%; x+3=5-x; 2x=2; x=1;

8) VX2 -x-3=3 (P ~x -3 =3 X2 ox=3=9 x> -x~12=0; x, =4 % =-3;
49

,T.K.NIo ycnoBuio O(x) = 0 anaBeex x € X,




6+Xx—-X
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155. 1) Vx -x =-12; Vx =x-12; (&)2=(x—12)2;x=x2—24x+144;
x2-25x +144=0; x, =16, x; =9.

[Mposepxa NokaspIBAET, YTO X, =9 — NOCTOPOHHHHA KOPEHb, 3HAUHT, X=16.
2) x+\/_=2(x—l); Vx =2x-2-x; Jx =x-2 (\/;)2=(x—2)2;

x2 -5x+4=0; X;=4, x5=1.
IMposepka nokasbIBaET, YTO X, =1 — MOCTOPOHHUI KOPEHb, 3HAYHT, X =4 .

HVx-1=x-3; x-1=x>-6x+9; x>-Tx+10=0; x;=5, x, =2;
IMposepka NokassIBacT, YTO X, =2 — NOCTOPOHHHH KOPEHb, 3HAYHT, X=5.

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

2=x2—2x+1; 2x2-3x-5=0; X; =25, x3 =-1.

[Mposepia nokasbiBaeT, YTo X; = 2,5 — MOCTOPOHHHH KOPEHb, 3HAUHT, X = —1.
156. 1) V2x - 34 = 14+vx; (V2x-34)2 =(1+Vx)%; 2x-34 =1+ 2Vx +x;
x-35=2Vx; (x-35) =[Vx [ x®-70x+1225 = 4x;

x? ~74x+1225=0; x=49, x5 =25.

ITpoBepka NMOKa3bIBAET, YTO X; = 25 — NMOCTOPOHHUH KOPEHb, 3HAYHT, X =49,

2) Vox +14-x =8; (f5x +14-x)? = 8%;

5x 4+ 25x(14-x) +14— x = 64, ¥70x —5x% = 25— 2x;
(V70x - 5x2)? =(25 - 2x)?; 70x - 5x% = 625-100x + 4x%;
9x2 —170x + 625 = 0; x1=5,x2=3-§.

[TpoBepKa noKa3bIBAET, YTO X, = 3% — MOCTOPOHHHH KOPEHb, 3HAUUT, X = 5.

) VIS+x +V3+x =6 (W15+x +3+x)% =62

154x+ 25+ x)3+x) +3+x =36, (Va5+18x+x2) = (9-x)%;
45+18x+x2=81—18x+x2; x=1.

4 ax-iox =1 (Boax-Txf = 1%
3-2x-2JB-2x)(1-x) +1-x =1; (2V3-5x+2x2)? =(3x-3);
12-20x +8x% =9x% - 18x +9; x> +2x-3=0; x; =1, xp=-3.
157. 1) Vx2+ 1443 +x2 =0, VxZ+1=—Vx3 +x7;

Wx2e1)? = (=¥ +x2)% x2+1=x3+x% X3 =1 x=1.




IpoBepka nokasbiBaer, YTo X =1 — NOCTOPOHHHH KOPEHB, 3HAYUT, AaH-
HO€ ypaBHEHHE HE HMEET JeHCTBHTENbHBIX KOPHEH.

2) Paxt =Yex?; AexP =A1ex2); 14x 21423
x2(x2-1)=0; x,=-1, x,=0, x3=1.

158.1) V5—x -5+x =2 (V5-x-5+x)* =22
5-x-2V25-x% +5+x=4; (3)2=(V25-x2)%; 9=25-x%;

X2=16; %, =4, X, = 4.
TlpoBepka NOKa3bIBAET, YTO X; =4 — MOCTOPOHHH KOPEHb, 3HAYHT, X = —4.

D VR2Hx-VI—x=1; (12+x -1-x)? =1%;
124x=-2V12-11x-x2 +1-x=1; 6=vI12-11x-x%;
x2+11x+24=0; x;=-3, x, =-8.
TNpoBepka NOKa3bIBALT, YTO X = —8 — NOCTOPOHHHi KOPEHD, 3HAYMT, X = —3.
3) Vx-2+Vx+6=0; (Vx-2)2=(-Vx+6)% x-2=x+6;

—2 # 6 — HeBepHOe PABEHCTBO, 3HAYHT, JaHHOE YPABHEHHE He HMEET KOPHEH.
4) Vx+T+x-2=9; (Vx+7 +Jx-2)*=9% _
x+7+2Vx2 +5x—14 +x-2=81; (Vx +5x-14)? =(38-x)*;
x2 +5x—14=1444 - 76x +x2; 81x=1458; x=18. -
159. 1) Vi-2x - V13 +x =vVx+4; (V1-2x -V13+x)* =(Vx +4)%;

1-2x-213-25x-2x% +13+x=x+4; (V13-25x —2x2)? = (5-x)’;
13-25x-2x% =25-10x + x%;

3x2+15x+12=0; X2 +5x+4=0; xp=-1, x,=-4.

IpoBepka noka3bIBaeT, YTO X =— | — NOCTOPOHHHIA KOPEHB, 3HAYMT, X =— 4.

2) VIx+1-VJ6-x =15+ 2x; (Tx+1-v6-x)* =(15+2x)*;
7X+1-2041x-7x% +6 +6— x=15+2x;

(2x-4)? = (V41x - 7x% +6)%; 4x?-16x+16=4I1x-Tx>+6;

11x2 -57x+10=0; x,—5,x2_ﬁ

2 o
TTpoBepxa NOKa3bIBAET, UTO X, = 1]~ POCTOPOHHHI KODEHE, SHAHMT, X = 5.

160. 1) ¥x-2=2; Ix-2)=23 x-2=8 x=10.
2) Y2 +7=Px+7); A2x+7)* =Bx+N)’; 2x+7=3x-3;x=10.

3) Y2552 144 = x; (25x2 —144)* = x*; 25x% 144 =x*,

x*-25x2+144=0; x? =16, x3=9; X, =4,%,=-4,%=3, x4 =-3.
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ITpoBepka noxar;smae'r 4TO X; = — 4, X4 = —3 — MOCTOPOHHHE KOPHH, 3Ha-
YUT, X =4 UAH X =

4) x —\/19x2 34; (x2)% = (V19x2-34)%; x* =19x? =34
x4 —l9x‘+34=0; xi2=2, x3,4 =17; x; =\[—, X5 =—\5,
x3==V17, x4 =17
161.
D -2=x-2 A2 =(x-2% ¥ -2=x>-8-6x2+12x;
x2—2x+l=0; x=1
2) m:x—Z; (m)%(x-zf
x> -5x2 +16-5=x>-8-6x% +12x; x*+4x+3=0; X, =—1,x,=-3.
162. 1) IMoctpouM Ha ogHOM pucyHKe Tpad Ky
byHKUHiH y:\/;c_—6 " y=—x2.
I'paduku nepecekaroTcs B O4HOI Touke X = 2,1 .

2) TocTpoUM Ha OQHOM PHCYHKe rpadHKu

¢byHKUMHA y:%—(— " y:(x—l)z.
['paduky nepecekaroTcs B ABYX TOYKAX
x;=0,5u x5 =2,1.

3) Vx+l1= x1-7. IToctpoum Ha oxHOM pH- =t
. 2
CyHke rpaduku GyHKuMit y=vx+1 n y=x"-7. \
['padmku nepecekalotcs B OAHOM Toyke X =3,

TOYHOCTb NpOBepAeTCa paBeHcTBoM V3 +1 =2 =
=3*-7=9-7.

4) X} —1=Jx-1. [TocTpouM Ha OAHOM PUCYHKE
rpapuku GyHKuME y = x> -1n y=vx-1.

['paduku nepecekaroTcs B ONHOH TOUke X =1,
TOYHOCTb MPOBEPSETCA PABEHCTBOM

Pol=1-1=0= =+1-1.

\°|*

163. 1) yax+2V3x2 +4 =x+2; (Vax+2V3x2 +4)? =(x+2)%;
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ax+2¥3xt +4=x2 1 ax+4; 2VIE+ 4 =(x2 + 9%
12x2+l6=x4+8x2+16; xz(x2——4)=0; X;=0, x,=2, x3=-2.

2) 3-x =y9-v36x2 - 5x*; (3-x)7 = (V9-v36x2 - 5x% )%,

9-6x+x% =9-36x% —5x*; (V36x2 —5x%)? = (6x - x2)?;

36x2 —5x* =36x2 —12x3 + x4 12x° —6x* = 0; x3(2-x)=0; x,;=0, x,=2.

3) WxZ43x+12 -VxZ+3x =2 (V2 +3x+12)2 = 2 +Vx2 +3x)%

X2+ +12=4+4Wx2 +3x +x2+3x; (2 =(Wx2+3x); K +3x—4=0;
x1=1,x%=-4.

4) X2 +5x 410 -Vx? +5x 43 =1, (Vx2 +5x+10)2 = (1+Vx? +5x +3);

x2+5x+10=1+2Vx? +5x+3 + x> +5x +3; (3)2=(\)' x% +5x +3)%;

9=x2+5x+3; x2+5x—6=0; xp=1, x;=-6.
164. 1) (Vx +V6x -9 +Jx - V6x -9)? = (V6)? =
@x+\/6x—9+2J(x+J6x—9)(x—J6x—9)+x—J6x—9:6
< 2x+24x% - (J6x-9)% =6
,/ -3)2 = X+x=-3=3
<:>{x+ x2—6x+9=3<:> X+y(x =37 =3

3 (=4

>
I

=4
xzz X
2

v
NjWw W

6x-920 X
2

IMoacraBuM X = 3 B HaYaIbHOE YpaBHEHHE:

3+ 18-9 +\3-VI8-9 =33 +3-3=+6.

Orser: x=3
2) (VX + Vx+11 +x—Vx +11)? =42
Xt ”x+“+2\/(X+VX+11)(X—VX+1l)+x—~/x+11:16

o 2x+2x2 - (Wx+11)2 =8

5 x2-x-11=8-x
C>{x+ X —x—ll=8<:>

x2-11
x+11>0 8—_x>0
x? - x-11=64-16x + x>
15x =75
x> -11
-11<x<8
82x
x=5
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[Moactasum x =5 B HauaIbHOE yYpaBHEHHE:
V5 +V5+11+y5-V5+11=v5+4+5-4=3+1=4.0tBer: x=S5

165. 1) 3_XS2; <x R 3HaumT, 1<x<1,5.
2x+1<4" [x<I,S

2) {x =120, pewenne nepsoro Hepasencrsa x 21 U x < -1, 3HauwT, X>2.
Xx>2

2
3) |9-x" <0, x* 29, . pelleHHe NepBoro HepaseHcTBa X 23 U X £ -3,
x+5<0 x<-5

3HAYMT, X <-5.

166. 1) Vx >2; (Vx)?>(2)?; x>4;
2)&<3 {(J_; <(2) {x<3; 0<x<9;

X2

3 Yx2t; AxP 23 x21;
4) 2x <3; A2x) <B)’; 2x<27; x<13,5;

5 ok {(\/ﬂ) >1)?2. {3x>1 L.

3x20 3x20’ 3
2 2
6)\/&52; (JK) S(2); 2)(54; XSZ; 0<x<2.
2x2>0 x20 x20
167.1) Vao2 >3 |OX-27>O7 [x=2>9 [x=2>11
' T x-220 lxz2 7 |x22 ’
Jx=2)2 2 'x-2<1 3
2) Vx -2 <] (Vx-2)" <) ; X—as ; X< 2<x<3;
Xx-220 x22 x22
J 2 (3-x<25 -22
3) V3-x<5; (~3- x) <35 ; X< ; x> ; —22<x<3;
3-x20 x<3 x<3
J4—x)*>3%2 [4-x>9 -5 .
4 Ja—x >3 (VATX)T>30 X2 X< exs3s
4-x20 x<4 x<4
(V2x-3)2>42 [2x-3>16 [x>9,5
5) V2x-3>4; 3 ’ N 9,5,
J N3 {2)(—320 2x23 xx15" *7
J 2, (22 4 >3
6) T+1>3; Wx+1) >(3) : x+1>9; X2 3, xz—i;
3 1x+120 x2-1  |x2-1 9

2
X>1E, 1‘—<X<10y

f 2
7) 3x-5<5; {( 3x-5)" <5 {

3x-5<25 [x<10
3x-520

2
x>1—
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22 [ax+5s) [x<1,1875
8)\/4x+55%; {(‘J“"”) SGF; PR {x ;

4x+520 x21 x2-1,25
-1,25<x<-1,1875.

/ Vx? 2 2 2 2
- - 2
168. 1) xz_] >1; {( X ) >1 {X 1>1 ; {x >

x2-120

1
4

PaBHOCWIBHO X° > 2, 3HauT, X <—v2 1 x>2.
2) F—xZ <i: W1-x2)2 <2 [1-x2<1? "{x?>0 [x?=#0
1-x220 PSR PP ’

pelLeHHe BTOpOro HepaseHcTBa —1 < x <1, 3HauuT, —-1<x <0 w 0<x <1,

3 V25-x? >4 (257542 {25—x2>]6‘ {x2<9_

25-x220 25-x220  |x?<25

PABHOCHJIBHO x2 <9 , 3HAYHT, -3<Xx<3.

4) ,,25_)(2 <4 ((\]25—x2)2<42; {25~x2<l6; {x2<9 )

25-x220 x2 <25 x2 <25

3HAYMT, -5<x<-3u 3<x<5.

169. 1) ¥2x2 +3x—2 >0, PaBHOCHJILHO 2x%+3x-2>0, 3HAUMT, X<-2 H X > % .

2) V2+x- X2 > —1, paBHOCHJIBHO 2+ X — x? >0, 3nayuT, -1<x<2.
3) V6x - x <J— (V6x —x ) <(~/_) {GX x2 <5
6x-x220 x(6-x)20

pelIeHus IepBOrO HEpaBeHCTBa X <1 u x> 5;
peliieHus BToporo HepaBeHcTBa 0 < X < X, 3HauMT, 0 <x <l H 5<Xx<6.

[, > —
4 tx —x>J_ (\lx x) (\/—) x? x>2.
x2-x>0 x(x—1)>0

pelleHHs IEpBOro HepaBeHeTBa X < —1 M X > 2;

pelIeH s BTOPOro HepaBeHcTBa X <0 M x 21, 3HayHT, X <—-1H x> 2.

5) Vx2+2x >3- x2; Haiizem X, PH KOTOPBIX x2+2x20 ,3T0 X< -2
# x20. IIpu 3TMX X CyLUeCTBYeT JieBas 4acTb HEPABCHCTBA, a MpaBas 4acTb
OTpHUATeNbHA JUIA JTI000T0 AeHCTBHTENBHONO X, 3HAYHT, X <—-2H x 2 0.

6) \’4x—x2 > —2—3x2; HaiiaeM X, MpH KOTOpBIX 4x -x2>0 , 3TO
0<x<4. Ilpn 3THX X CylIeCTBYET JI€Bas 4YacTb HEPABCHCTBA, a Mpasas
4acTb OTpHLATENbHA A8 JIIO0Or0 JEHCTBHTENBHOTO X, 3HAYHT, 0 < x < 4.
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170.

Wx+2)r > a-x)? [x>1
D Vx+2>44-x; X+220 s dxz2-2; 1<x<4;

4-x20 x<4

W3+2x)? 2 (Sx+1)? (x=2-2
) V3+2x 2Vx+1; l3.9x50 :
x+120 x 2 -1
W2x =5 <(5x+4)? [x>-3
3) V2x =5 <V5x+4;  Jox_s530 S dx225; X225,

Sx+42>20 x 2 -0,8

x215 x2-1;

2
4) J3x -2>x-2; mpu x> 3 CyLIECTBYET JieBas 4acTb, Npasas 4actb

2
menbiue 0 npH X < 2 , 3HAYHUT E <X <2 BXOAHWT B OTBCT,

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

>

Xx22 X2 X2
2
3HAuMT, 2 <X < 6, OObEAUHIEM OTBET U UMEEM 5 <x<6;

5) ¥5x+11>x+3; npu x > —2,2 CyLIeCTBYeT JieBas YacThb HEPABEHCT-
Ba, MpU X > —2,2 mpaBas 4yactb Gonbuie 0, 3HA4HUT,
(\/5x+]l)2 >(x +3)2_ sx+11> x> +6x+9 x2+x-2<0
x>-2,2 T lx2-22 T xz-22
3HayuT, 2<x<1;
W3-xP>3x-5)?% [x>2
6) V3-x >3x-5; l3_x>0 s Ix<3; 2<x<3.
3x-520 x>3
=3
171. 1) Jx + —J; <+¥x-1, mpu x 21 cyuectByioT 06e 4actb ITOro
HEpaBEHCTBA, H 00€ He OTPHLIATENBHBI, 3HAUHT,

{(JH ~Vx)? <(x -1y,

x 21
x+1-20x2+x +x<x—1 Jx+2<2¥x®+x. (X+2)2<(2Vx2+x)2,
x21 x21 x 21
x2+4x+4<4x3+4x. 3x2>4. x>i.
x 21 Tlx=1 ﬁ
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Wx+3P <(7-x +J10-x)?

2) Vx+3 <J7-x +410-x; Jx+320
7-x20
10-x20

X+3<T-x+2¥70-1Tx +x% +10—x  |3x -4 <2470-17x + x>

X2-3 s 4x2-3
x<7 x<7

2
npH -3<x< 43 JIeBas YacTh HepaBeHCTBa MeHblue ), 3HAUUT, HEPABEHCTBO

BBIMMOJIHCHO,
2
(3x—4)" <(2V70-17x +x?)? 9x2 —84x +196 < 280 ~ 68x + 4x>
x24Z x>42
3 3
x<7; x<7

5x% —16x -84 <0

x>42 3HAYMT, 4%Sx<6y
3

x<7

00beAUHsAs OTBET, MOJYYaeM ~3<x <6 .

172. 1) Ha omHOM pHCYHKe MOCTpoMM rpathuku
byHKumi y=\/; K Y = X, U3 PUCYHKa BHJHO, YTO Ipa-
(&MKHM nepeceKaloTcs B IBYX TOYKAX, H rpaduK QyHKUHH
Y = X JIEXKHT HWKe rpaduka y=s,/;npn 0<x<l1.

2) Ha oaHOM pHcyHKe mocTpouM rpaduxu ¢yHk-
uMit y = Vx u ¥y =X, U3 PHCYHKa BHIHO, 4TO rpadu-
KH MEPECEKaloTCs B ABYX TOYKaX, H rpaduK QYHKUHH
y=J;nex<uT HIDKe rpaduka y:&npu x>1.

3) Ha omHoM pHcyHke NOCTpouM rpaduky GyHKumi
y =Jx u y =X—2, U3 PUCYHKA BUIHO, YTO rpadHKu
NEPECEKAIOTCA B ONIHOM TOUKE, H rpauK GYHKUMH Y =X —
2ne>xmmxerpa¢uxa¢)yﬂxuuu\/; mpu 0<x<4.

4) Ha omHoM pucyHke noctpoum rpaduxu GyHKumit
Yy=vX H y=X-—2, U3 DHCYHKAa BHJHO, YTO rpapuxu
NEPECEKAIOTCs B OOHOM TOuke, M rpapuk QYyHKUHH
y= Jx nexur ninke rpauka GYHKIMH Y=x—2 NpH X 2 4.




173. 1) Vx <2x. Ha onHom PHCYHKE MOCTPOHM
rpaduxy dyHkuuid y = Jx u y = 2X, U3 pHCyHKa BH]-
HO, YTO rpa-(HKH NnepecekaloTcst B OHO#H TouKe, rpa-
duK dyHKUIHMH y=\/; NEXHUT HUke rpapuka GyHKIHH
y=2xnpu x20.

2) Vx <0,5x. Ha oaxom PHCYHKE MOCTPOHM
rpapuki OyHKuUM sz; u Vx <0,5x , us pu-
CYHKa BHIHO, 4TO rpaMKH nepecekaroTcs B ABYX
TOYKax, H rpapuk GYHKUMH Y =\/; JIOKHUT BbilIE
rpaguka QyHKUHH Jx < 0,5x; npu 0<x<4.

3) Jx <2x-1. Ha OHOM pHCYHKE MOCTPOUM
rpadpuky GyHKUHH y = Jx n y =2x -1, U3 pHCcyHKa
BHIHO, YTO rpaMKH MEPECEKAIOTCs B OAHOM TOUKE, H

rpabuk QyHkuun y= \/; NeXHT Bbille rpaduka
byHkuMH y =2x-1; mpn 0<x <1.

4) Vx <x2. Ha onnom PHCYHKE IMOCTPOHM IpatHKH
byHKuMA y = Jx u Y<x°, W3 PHCYHKa BHJIHO, 4TO rpatH-
KH NEPECEKaloTCst B IBYX TOYKax, W rpaduk (yHKLMH
y= Jx nexur Boie rpacka GyHKumH y<x’ npn 0<x<1.
X2
x<1

174. 1) x2-3x+220©(x—2)(x—1)20o[

x22

Ecmu: x+3<0,Te.x <-3, TO [xsl =>x<-3

x<-3
Ecmu: x+320,Te.x2-3, T0
xzz x>2 [XZZ
x <l |:XS] x<1
x2-3x+2>x2+6x+9 {9x <-7 & x<—%
x2-3 x2-3 x> -3

:—3$x<—-1
9

Orger: x<—l.
9
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2
x24
x<—l
Ecnn: —x ——<0,Te.x>-—, TO T 2 =>x24
1
X>—-—
Ecm: —x ——>0,Te.Xx <—-—, TO
Tx>4
xS—i
2
1
X<——
22 —Tx-4>x>+—x+—
L 16
x4 x4
1 1
X<—— X<——
2 2
<
1 1
& | X<—— S |Xx<—-—
32x? - 112x - 64 >16x% +8x +1  [{16x* —120x-65>0
x24 x4
1 1
XL—— XL——
2 2
<:><x<—l X<——
15+ - J
(x - S+ 290)(x-—15 290)>0 x>15+ 290
4 4 4
15-/290
X<——4————

15-4290
X<—7—

>4.

0mm1x<£tifggm




175. 1) y=x°, o6nacts onpeneneHdss — MHOKe-

cTBO R;
MHOJKECTBO 3HaYeHUH — MHOXKECTBO R;

) y= 7x* , obnacTs onpezeneHys — MHOXeECTBO R;
MHOXECTBO 3HaUeHUH — HEOTpHLATENbHbIE YHCIA

y20;

1
3) y=x?, obnacte ompexeleHHss — MHOXECTBO

1
x20;
MHOX€ECTBO 3HaYeHHi — y >0 ; )
1
4) y=x}, obnactb onpegeNeHH — MHOXECTBO
x>0
MHOXECTBO 3Ha4YeHnit — y >0 ;
S)y= x 2 , 06s1acTh OnpeneneHnuss — MHOXECTBO Y
R, kpome x =0
MHOXECTBO 3HaYeHHk — y >0 ;
' X
o| 1
6) y= x 3, obnacTe OMpeaesieHHs] — MHOMKECTBO
R, kpome x =0;
MHOXECTBO 3HaueHHH — MHOXeCcTBO R, kpome )
y= 0. NI v X

ol 1
1 3
npw xzz;x2=2=21> ,5=x2; npu x=2; x2=4>J2=x2;
2 4 4
! i
npu x=3;x2=9>~/§=x5; npH x:4;x2=l6>2=x3;

1

npH x=5;x2=25>\/§=x5.
177. Hh Tk. 0,3<1,a m>3,1415 >%>0,5,

2
10 03" <0,331415 < 0,33 <0,3%%.

1 n n n 1 "
2)T.K.n>l,9>ﬁ>—,n>0,n >1,9" >N2" >| — | .

2

V2
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1
3)Tk 5>1, a %> ~0,7>-2>-2), 170 5 >507 557255721

2
3

2 2 2
4) T.x. _§<o,an>\/5>l,3>0,5, T01t3<‘[53<1,33< <0,53.

178. 1) §/—= x? + X —1; Ha OAHOM pHCYHKE
Y
noctpouM  rpapuky  GyHKUMit y:%/; " \ p

y=x%+x—1 U3 pucCyHKa BHIHO, YTO rpadHKu

nepecexatorcs 8 Toukax (1, 1) u -1, —1), 3Hauwr,
x=1 K Xx= -1 — pelICHHA NaHHOTO YpaBHEHHA.

2) x2=2-x2 ua omom pHUCYHKE TIO-
cTpoum rpaduky dynKumit y = x> y=2-x>
M3 PUCYHKA BHIIHO, YTO IPaHKH [EPECEKAtOTCA B
Toukax ( — 1, — 1) u (1, 1), 3Haumt, x=-1 u —1—
X =1 — pellleHHs JaHHOTO YPaBHEHHS. / l \ R

179. 1) y= Yi-x ; obnacts onpeneneHus — MHoxecTBo R.

5 3
2) y=(2-x°)5; 2-x2 20, 3Ha4MT, 06NIaCTH OMpeeneHus — —ﬁ <x< \E .
Hy= (3x%+ 1)“2 ;06nacTb onpenenenus — MHOxecTBO R.

4)y= \/ X% —x —2;060aCTh OnpeaeseHus: xz—x—220, 3HAYMT, X < -1 H X = 2.
180. 1) y=0,6x+3; x=2y-6, 3HauuT, QpyHKIHA Y=2X—6 — 00paTHai K JaHHOM,
ee 0011. onpeiesieHHs — MHOXECTBO R, MHOXECTBO 3HaueHHi — MHOXeCTBO R.

2) y= 23; x=3+3, 3HAYMUT, QYHKLHS y=3+3 — obparHas k AaH-
X— y X

HOH, ee 06s1acTh onpeaesieHuss — MHOXecTBO R, kpoMe x=0, MHOXECTBO 3Ha-
YeHHH — MHOXecTBO R, kpome y=3.
= 2. 423y =3x
3) y=(x+2)°; x=yy -2, 3HauuT, pyHKuMa y=vx —2 — obparHad K JaH-
HOM, ee o0nacTh onpeaeeHHs — MHOXeCTBO R, MHOXECTBO 3Ha4YeHHi — MHO-
s#ecTBo R.
4 y= x3 -1 ; Xx=3y+1, 3HauHT, DyHKUHA y=3Jx+1 — oDOpaTHas K aaH-

HOH, ee 06J1. onpeaeseHHss — MHOXeCTBO R, MH-BO 3Hau€Hui — MHOXecTBO R.
181. 1) 2)
v Y

1 X 1 X

[} I 1 [ 1

182. 1) 2% 3 =22, 3HauuT, X*+3x=2. 3HauuT, YPaBHEHHA PaBHOCWILHBIL.

2) VxZ+3x =42, x?+3x-2=0; x=_3+‘/ﬁ " x=_3—2‘/ﬁ, 3Ha-

2

YHT, IAHHbIE YPAaBHEHHA PABHOCHJIBHbI.
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3) (M)3=(3/5:—x)3; X+18=2-x; x=-8, 3HauWT, AaHHEIE
YPABHEHHS PABHOCHJILHEL.

183.1) V3-x =2, (V3-%x)?=2%; 3-x=4; x=-1.

2) 3x+1=8; 3x+1=87%; 3x+1=64; x=2I.

3) V3-4x =2x; 3-4x =4x%; 4x®+4x-3=0;

x =28 05 mx, =220
8

MOCTOPOHHHH KOPEHb, 3Ha4MT, X = 0,5 .

8 = -1,5 , IPOBEPKa NOKA3bIBAET, Y10 X=1,5 —

4) J5x —1+3x2 =3x; 5x—1+3x*=9x%; 6x°~5x+1=0; x,=% =0,5 1 x, =% -

5) 3\/x2—17=2; x2—l7=8; x2 =25; x5, =15.

6) w/4x2+l7 =3; x2+17=81; x?2 =64, x, =18.
184. 1) 2)

1
3

v
y=3x
1}
of 1 2 x
y=x7
185.
« = J0+dy
10-3. xy—4y=10—3x y+3
1) y=—X; X =4 xz4  T.€ QyHKUMH B3AUMOOGPATHbIE.
- y=-3;
y¢—3,
_y6
3xy-y=3x-6 T3y3
2)y= ix _T slx el gzl T.€. QYHKLHH B3aHMOOGpaTHEIE.
X - 3 ’ 30
y=l yzl
l-x== -1
x=(y=5)y
Dy=50-x7" Jxx1 o {x=1 , T.e. GYHKUMH HE B3aMMOOGpaTHBIE.
yz0 y=0
_20-2y)
5 2y +yx=2-x x= y+1
4)y =2+_i; X %2 : Ix%-2 , T-e QyHKuH HE B3aHMOOGpaTHEIE.
y = -1 y# -1
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186, 1) y=2+Vx+2, y-2=x+2; x=y’—4y+2, 3HauHT; y=x'—4y+2 — QynKuns
00paTHO# K NaHHOMH, ee 00/1. onpeaeseHns — X22, MH-BO 3HAYeHHH — y>-2.
2) y=2- \/m; Jx+4 =2-y; Xx=y’-4y, 3Ha4MT, y=x’—4 — $yHKUnA 06-
paTHoO# K JaHHOH, ee 00.1. onpefeNieHHs — X<2, MH-BO 3HaYeHHI — y>-4.
3) y= m -1, y+l= ﬁ-_x; x=2—y2—2y, 3HAYMT, y=2—x2—2x — yHxums
obpartHoii k AaHHO#A, ee 001 onpeneneHus — x>—1, MH-BO 3Ha4eHHH — y<3.
4 y= J=x 43; y-3= m ; x=6y—y2—8; 3HAYHMT, y=6x—x2—8 — yHxuMA
o0parHoii k AaHHOi, ee 06.1. onpeneneHus — x>3, MH-BO 3HavYeHUH — y<I,

187. 1) Vx-4 =/x-3-V2x-1; x-4=x-3-2v2x2-Tx+3+2x=1;
V2x2 = Tx+3 = x; 26=Tx+3=x% X~ Tx+3=0; x, = 7+f7 M x,= 7_;[.3_7, npo-

7437 7+J§
2 2

BEPKa [IOKA3BIBaCT, YTO Xy =

2) 2x +3 -2x+7 =\/;; 4x+12=2w12x2 +7x +2x+7;x+5=2\/2‘x2+7x;

x2+25+10x =8x% +28x; Tx*+18x~25=0; x, =1 u x2.—.-3;,npo-

- nocmpommii KOP€Hb, 3HAYHT, x =

BEPKa NOKAa3bIBaeT, 4TO x = _3% — MOCTOPOHHHI KOPEHb, 3HAUUT, X =1 .

) Vx-3=V2x+1-vx+4; x-3=2x+1+x+4-2y2x2 +9x +4;

x+4 =42x2+9x+4; x2 +8x+16 = 2x2 +9x +4; x2+x-12 =0;x=3
H X;=—4, MpoBepKa NOKA3KIBAET, YTO X;=—4 — MOCTOPOHHHIi KOPEHb, 3HAYHT, X=3.

8) V9-2x = 2Ja—x —T-x; 9-2x =16—4x+1-x—4yx? —5x +4;

4Vx2-5x+4 =8-3x; 16x>—80x+64=64—48x+9x%; Tx*-32x=0; x,=0 M

4
X= 4;, NPOBEPKA TMOKA3bIBAET, YTO X =47 — NOCTOPOHHH#T KOpEHb, 3HAYHT, X=0.

‘188. 1) Vx+4-3¥x+4=0; Jx+a4-3¥x+4+4=2-Yx+4;
QR-Yx+a)2=2-Yx+4; 2-Yx+4=0 um 1-Yx+4=0;

x+4=16 wm x+4=1; x;=12 unu x,;=-3.
2) Vx-3=3Y¥x-3+4 Jx-3-4Yx-3+4=8-4Yx-3;

@-¥x-3)2-@2-4x-3)-6=0; nycts 2-{x -3 =a, 3nauur,
a2 -a-6=0, a=3 M a = -2, 3HAYMHT, 3/;—_3=4mm Q/E:—l;
m =4 wm i‘/ﬁ = —1; x-3=256, x=259. Her neiicTBHTEILHBIX KOPHEH.
3) $-x-5¥1-x =-6; Q/IT_=a; 5a2 -a-6=0,a=12u a=-1—
NOCTOpOHHHI KopeHb; Y1—x =1,2; 1—x =2,985984; x = —1,985984 .
4) X+3x+ m=2; Jx2—+3—x=2; a2+a—2=0, a=l u a=—-2-nocTopoHHHH KOPEHB;
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\/x2+3x=1; X2+3x-1=0; x|2=—3i‘/]_§.

2

5y Box+V3ex {J3—~x+\/3_+—x:2\/§—_—2m.

\/ - —\/3+x x#0
{3~/3+x=«/3—x‘ {27+9x=3—x. 24

X
x#0

)

x#0

6) Vx+6-4yx+2 + 114 x—6Jx+2 =1;
Jxr2-22 +J(xr2-3) =1; Nx+2 -2 +Vx+2-3=1;

VX+2-220 wm m-3>0; X2 Xx>7;
Vx+2-2<0  Jx+2-3<0; 2<x<2 -2<x<7.
Ecin -2<x <2, Toraa, \/m—2+3—\/m:1; \/m:Z; x=2.
Ecnu-2<x<7, 1oraa, Jm-2+m-3=l; m=3; x=7.

x-1>0

189. 1) VX +1<x-1 Jyx41>0 ; {i;[}))o; X >

x+l<x?=2x+1

2y VI-x <x+1; {I—x>0 . {x<l . 3<x<0.

l-x>x?+2x+1 [x(x+3)<0

Ho npu x<-3, x+1<0, 3Ha4MT, 370 MHOXECTBO YAOBJIETBOPAET HEPABEHCTBO M X<,

3x-2>0 2
3) V3x-2<x-2 Xme> X>3 1<x<6. Ho npn 3<x51,
3x-2>x%~4x+4 (x=I}x-6)<0 3

X~2<0, 3HAUHT, ITO MHOXECTBO TOXKE YNOBJIETBOPSIET HEPABEHCTBY H 2 <x<6.
3

2x+120 Xz-3 |
B NV2x+1<x+L Mg 4120 sdxzl o xz—;,
2x+1<x?+2x+1 [x220

2 2 —_ _
190, 1) X2 13x+40 So{x ~13x+40<0 {(x (x-S0 (_ g

VI9x —x2—78 19x-x%-78>0 ((x-13)(x-6)>0
x+4>0 4
2 Vxi+7x-4 1 x>

Y <5; x*+7x-420 2(x +4Xx-0,5)20
WxZ+Tx-d<x+d (BXT+28x-16<8x +28x +16
x>0 x20
. 05<x<l— Ho, ecnu x<-4, nepas yactb
7x% +20x~32<0 (x+4)(x-15)<0 7

HEpaBeHCTBA MeHblle ) H HEPaBEHCTBO BbIMOHAETCA, 3HAUHT, X<—4 1 0,5<x<|
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3) x> |x-3; {3“”0 {’“’3 . 1<x<6.

3+x>x2—6x+9’ X2 =Tx+6<0
3-x20
4) 3+x>VT+x+/10+x; |7+x20 )
10+x2>0 ’
3ox<T+x+10+x+2Vx2+17x+ 70
<3 -7<x<3
x27 ; <14+3x<0 ;

’

“14-3x<2Vx2+17x+70 (196 +84x +9x% < 4x? + 68x +280
-7<x<3 -7<x<3
2
2 2 6<x<—4=.
xs—43 x<-—43 X 3

5x2+16x-84<0 [6<x<28

Ho npu _43 <x £3, —14-3x<0, a 3HaYHT, ITO MHOXKECTBO YROBJIETBOPSAET
3

IaHHOMY YPaBHEHHIO, 3HaYHT, —6<x<3.

191. 1) Vx-2+vx—6<a, npu a<0 AeHCTBHTENBHBIX PELICHHH HET, 3Ha-
yut, a>0.

x26
x-220

2
x-620 . ; \/x2—8x+l2<4+32——x;
X=2+Xx-6+2Vx>-8x+12 <a’ x2-8x+12>0

Xx26
X226

4 . 2. _16+a* +16a’ 3Ha-
2 a 2 b 27 a"x< ——
b —-8x+12<l6+T+4a +(8+a“)x+x 4
x? -8x+1220
4YUT, ecnd a<2, To AelCTBUTENBbHLIX peuleHud HET, eciM a>2, To

a*+16a% +16
L —— .,

6<x

4a°

2 2 2« g2 2 2

a‘-x“20 Xx“sa x*<a

2) 2x+va2-x2 > 0; a2 x> ax; |x<o

va?-x? »-2x |-2x>0 , al

x2< S

5

~lal <x <la ; i

x <0 ecnu a =0, To HeT peleHHi, ecnu a # 0, T ——5—<st.
B
5

Il
Ho HepaseHcTBO BepHo H npu 0 < X < [a| , 3HauuT, -5 <xs laf -
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I'nasa III. NokasavtenbHas ¢pyHxuus

192. 1) 2)
Y
) X
nl ;
1 2
193.1) f3=3221,73; 2) 33 ~2;
4)37% 2019,
2)
Y
ol 1
4)
Y
Y
1 X )

°I 1 of 1
195.1) 1,72 >1=0,7)°, 1k 1,73 >1; 3> 0;
2) 032 <1=(03)%, 1k 03% <1; 2>0;

3) 321 <325 1k 32>1;1,6>15;
4) 0273 <0272, Tk 0,2<1; -3<-2;

N 1
5) [—) <(—j , T.K. —<1; ﬁ>l,4;
5 5 5
6) 3" <334 1k 3>1; n>314.
196. 1) (0,)V2 <1=(0,)%, T.x. 0,1 <1; 42 > 0;

2) 3,5% >1=(3,5°, 7k 35>1; 0,1>0;

3) P <1=1t°,T.K. t>1; -2,7<0;

4) (ﬁj >1:(ﬁj e By —12<0.
5 5 5



197.1) y=2* u y=8; 2*=8; 2* =23, x =3, 3Haunr, Touka nepe-
ceueHus rpadukos (3; 8). :

2)y=3*u y=%; 3% =%; 3* =371, x =-1, 3naunT, Touka nepece-

YyeHHs rpadukoB ( — 1; —;— ).

1 X 1 1 X 1 1 X 1 2 - Lo R
3) y:(_) Hy=—; || =—; _] =[—|; x=2, 3HauuT, Touka
4 16 \a 16° 4 4

nepeceyeHus rpadukos (2; % ).

4) 1 X 1 x 1 X 1 -2
=|-| Hy=9;|=| =9, {=| =|=| ; x=-=2, 3Ha4uT, TOuKa
Y (3) Y (3] (3) (3]

nepeceycHHs rpadukoB ( — 2; 9).

198.1) 5% =45 5% =575 x=—1;

2) 7% =49; 7 =7% x=2;
1
1" N L (1): 1
D [=| =v3; [—) =32; -) =(_) D X=-—3
(3J B 3 3 3 2
1
1) 1 L ) (1) 1
)(7] ¥ (7] 7 7) "’ 3
-X X X
199. 1) y=(0,3)7* =(i] =(£) =(31J : 3l>1, 3HAYUT, JaHHas
10 3 3
OYHKUHS ABAAETCA BO3PACTAOLIEH.
2) y=[%J =7%; 7>1, 3HauuT, NaHHas QYHKUHMA ABIACTCA m3pécra:o—
LIEH. '
s 1 2x 1 X 1
3) y=13*=|—| ={—| : ——<1, 3xauur, Has -
) y=1, (1,3] [1,69) ' 169 NaHHas PYHKLMA AB
JIA€TCA YOhIBaoILEH.
1 3x 1 X 1
4) y=(0,7)3 =( ) =( ] ; >1, 3HayMuT, KaHHaA QyHK-

0,7 0343) ° 0,343
LKA ABJIAETCA BO3pacTalole.

1 1° 1\*
200. 1) [3) >1=(—3—) , M3 Ipa- 2) (E] <1, u3 rpaduka BHIIHO,

1Y x
(HKa BUIHO, YTO [5] >l,mpu x <0. yroO (%) <1l,nmpn x>0.
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X y
ool Y
# otr

g5
7
4
7 . a4 x
ol ¢ X‘

3) 5% >5, u3 rpadmka BHiHO, 4) 5X <l=5—l, W3 rpaduka
5

yto 5* >5,npu x> 1.
BMAHO, uT0 5 <57) mpu x <-1.

Y Y 5
ly=5\ yes
/ ).
/‘ ) ° 1 X
o x
201. 1)
Y
1/ X
o/,
__/
3)
Y

__/ [ X : X

of 1 of

202. y=2* u \-:[

x
l} =27%, eCli TOYKa (X,; ¥o) NPHHALIEKUT rpadu-
2

Ky QyHkuuu y =2, To Touka (- X,; Yo) NPHHALIEKHT rpaduKy GyHKUHH
X
y = [_l_j , @ TOYKH (Xo; Yo) H (— Xo; Yo) CHMMETPHUYHBI OTHOCHTEABHO OCH Op-
2

JAMHAT, 3HAYUT AaHHble FPadUKU CHMMETPUYHBI OTHOCHTENBHO OCH OPAMHAT.
203. Tax kak (yHkuus 2* — Bo3pacrarolias dyHkuus, To Ha otpeske [— 1; 2]
HaUMEHbLLIEE 3HaYeHHe OHA MPUHHMaET NpH X = —1 ; a Hanbobllee MpH X = 2,

3HAYMT, HAUMEHBLLIEE 3HauYeHHe y(-1)=2"" = 0,5, a HauGombuiee y(2) = 22 =4.
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204. TMockonbky GyHkuMs y = 2le CHMMETPHYHA OTHOCHTENBHO OCH Op-

OMHaT, a Ha oTpe3ke [0; 1] 2 = , ynkuus 2* — Bospacraioias, 3HaumT,
HaHHas (YHKUMA NPUHAMAET HaWMEHbllee 3HaueHne npu  x=0,

y(0)=20 =1, n HauOGonbluee npy x =1 W x =-1, y(—l)=2] =2.

205. 1) 2)
Y Y
T x AN x
3) 4)
Y
Y —
N
[ 1 X
— )

206. T=1; t,=1,5, t,=3,5, mg=250;

4 K]
13T 1\t

m(t;)=my|—| =250-|—| =~88,42;
(1) °[2J (2j
2 3
1\7 I\

m(ty)=mg| —| =250-{ = =22,12.
(t2)=mo 3] =250-(1)

207. ITycTb a — NpHpOCT AepeBLeB 3a NepBbIi rog, b — 3a Bropoii roa, ¢ —
3a 3-it ron, d — 3a yeTBepTHIt rog, € — 3a NATHIH rog, Toraa a =4-10°.0,04,
b=(4-10° +2)-0,04; c=(4-10° +b)-0,04; d=(4-10° +¢)-0,04; e =(4-10° +d)-0,04,
TOF/ia Yepes MATH JIET MOXHO Gy/IeT 3aroToBHTE 4-10°(a +b+c+d+€)~4,87-10° M.

208. 1) 47" =1; 4% =40 x—1=0; x=1;

2) 0,32 =1; 0,3%°2=203°% 3x-2=0; x-

3) 2% =23, 2x 43 x=23:

3x -2
4 (1) =[l) 3x=-2; x=_2.
3) T 3

)

W
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209. 1) 27"=%; @y =37 3 =37 3x=-; x=—%;

2) 400* =-2%; (203 = 207", 2x=-1; x=-05;

X
3)[-;—} =25; 5% =5% x=2; x=-2;

X X 4
4) (l] e (l] =(l); x=4.
3 81 3 3
210. 1) 3.9 =81; (3%)* =27; 3% =3%; 2x=3; x=15;
2) 2.4% =64y (21)* =32 2% =2% 2x=5 x=25;

n—‘+x—2

1
3) 3723215 3 =3% 2x-15=0; x=0,75;
4) 0,557.0,8"2* =2; 0,571 =0,57"; 8-x=-k x=9;

2x
5) 06*-0,6° =25 0,643 = 0,625 x+3=2x-5; x=8;
0,6

2x
6) 6* l=6(1—) C 6 =672 3x-1=1-2x; X _2
6 6 5
211. 1) 3%'+3%=108; 32x(% +1)=108; 3 %=108; 3%=81; 37=3% 2x=4; x=2;
2) 222=30; 2 (4- %) =30, 2% -145 = 30; 2°%=8; 27=2’; 3x=3; x=1;
3) X4 x 42X = 28; 2"(2+%+l)=28; 2. L-28,2=82"=2%x=3

I
2
%:63; 3% =27, 3*=3%x=3.

4) 371 -3 431 = 63; 3"(—'3——1+3)=63; .

X X 0

212. 1) 5% =8%; Z—x=1; (%] =(%]; x=0;

X X l‘ X 0
JOEDE G (&) -(3)) <o

2 3 (1) 2 2
X 0

3) 3X =52x; £l =1 (_3_) =[i) H X=0;

25 25 25

L GG

213.1) 9¥ -4-3* +3=0; 3"=t; t2-4t+3=0;
t=lut=3 3 =3 x!'=1wm 3 =] 3*=3% x=0;




2) 16*-17-4 +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; 55 =t; t*-6t+5=0;

t=1ut=5 5=5 x=1mwm 5*=1; 5 =5% x=0;

4) 64* -8 -56=0; 8* =1; > -t-56=0;

t=8; 8" =8 x=1mmt=-7; 8 =-7 — nocTOpOHHHi1 KOPEHS.
214.1) 32 2 g 302 2300 24y 12205 x=3 wmx=—g;

2) 2670 _ gy X Ta0 900 2275 410=0; x=5 wm x=2;

_| _
3) 2 =4 2=y Xohog [X*2 ; x=3;
x-2 x-1=2x-4
-x-1=2x
405 =4 2wogm Lo 2 liae s xob
X Xx+1 . 3
x#-1
215.1) 0,3F X *+x-1 2 g, 038X +x-l 20 30, W3 2,4 -0,

X (x—I)+(x—1)=0; (x +1)(x-1)=0; x=1;

-x?-2x+3 —x2-2x43 0
2) (21) -1 (21] =(21] :
3 3 3

x2 +2x - 3=0; x=1 wmx=-3;

3
3) 512”’_51,/ 51*”‘_5,15; %(x—3)=%; X=6;
4) 100°" 7 =1015%; 1022 2105%; 2x2—2=]-5x;
2x2+5x—3=0, x=0,5 wm x=-3.

216. 1) 10* = ¥100; 10* = 105 x=%;

2) 10* =3/10000; 10% = 109 x=i;-;

3) 225 =15; 159 =15; 4x2-48=1;4x% =49; x), =3,5;
4) 10* =410000; 10*=10"% x=-1;

5) (V10)* = 108" X, 0%=10x2"‘; %:xz—x; X =0 u x,=15;
6) 1005 7 =1015%; 1022 21015%; 252 _2=1-5x;

2x? +5x-3=0, x=0,5 wmm x=-3.
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3

1
2 3% 2 ! E
217, 1) 2 [ )4 =48, 2" .27 =0, xz——l—x=§;x2—x—3=0; x=1 wm x=—
4 4 4
,06

1
2
2) 50~1X.(_;.] =5"2; 50.Ix 50,06 =5x2; 0,lx+0,06=x2;

1002—]0x—6=0; 50x2—5x—3=0; x=0,3 um x=-0,2.

Jix -1 2x
3) (lj [l] =[1J c V=X —1=2x; 1-x=4x?+4x+1;

2 2 2

1
X(4x+5)=0; x;=0 U x = —lz — MNOCTOPOHHHH KOpeHb, 3Ha4UT, X =0 .

4) 0,712,072 20, 7%, X712 -2=Jx; x+127x+4 Jx +4; 8=4Jx; 2= Vx; x=4.
218.1) 7% —gx-1 = 6; 7"(1——]7-)=6; 7% .g=6; 7 =7; x=1;
2y-1 2y-2 2y-4 a2y, ] 1 2y 35 Y- Q3. .
2) 331432 3 315; 3% (c+———)=315; 3% -2 =315, 9 =97, y=3;
3 9 81 81

3) 343522 140; § (14 =)= 140, 5725 _140; 5% = 5%3x = 3; x=1;
25 25
4) 2 13.2%7 1 _s.0% L6=0; 6:2"(5—%—2); 6=2%.1,5 4=2%; 2¥=2% x=2.

4

x-2 x-2
219.1) 772 =327%; 72 =G] s =1 1) = 21)°; x2=0; x=2;
1
()

x-3 X—
2) 273 =33, zx-J:(%J C 27 L e =6 x-3=0x=3;

x+2 2 x+2 0
3) 3—4':5x+2; @By ~=]; (ﬂﬂ =(é/§); X+2=0; Xx=-2;

)
SX*_

x-3 \ -3 x-3 0
4) 47 =32x73. gx=3 _gx-3, Ex_zl; (3\ = 2) ; x-3=0; x=3
9*-3 9) L9
220. 1) (0,5 "7 =(0,5""% x? —4x+3=2x +x+3 x°-5x=0;

xX(x+5)=0; x=0 um x=-5;
2) (0,1 X = (0,1)2% ;3 +2x =2 = k% 24 2x + 1 =0; (x +1)2 = 0; x=1;

3) 3V36=3% [x —6=x; x=6=X*; X’~x+6=0 HeT IeHCTBUTEIbHBIX KOpHEi;

x Ny .
4) [13] :l(%j cox=42-x; x"=2-x; x2+x—2=0; X=-2 —
\

NOCTOPOHHUH KOpeHb, 3HAYUT, X =1 .
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221. 1) 292=0%4 1y o) =[x+ 4] -

Ecmm x <—4,70 2 - X = —X —4; 2 =—4 — HeT JeHCTBUTE/IbHBIX PELIECHHH.
Ecnu 4<x<2,102-x=x+4; x=-1.

Ecmi X>2, T0 X — 2 = X + 4 — HeT AeHCTBUTEBHBIX PEIEHHIH, 3HaUMT, X =-1.
2) 1,57=1,5"" |5-x| =|x -1 x=3.

3) P4 o3P sy =2-|x; x,=~1,5 1 x,=0,5.
4) 3|x|=3|2—x|-l; |"I=‘2_"|_l; x=0,5.
222.1) 32 +3% =7 45.7%; 3XQ7+1) =7X(7+5); 3*-7=T""3;

3)(—1 = 7x_l; [ijx_l = (l)o, X = ] ;
7 7

2) 3x+4 +3- 5x+3 - 5x+4 + 3x+3; 3x+3(3 = 5x+3(5 -3);

3x+3 2= 5x+3 -2, (l)fo - (_3_)0; Xx=-3;
S 5

3) X4 PR = 7Ax3N 22X-1) = PRy

2-x 0 :
D=y 22X =72, (Z) =(3] x=2;
7 7
I

4y 2%+l _gxt o 3x=2_px=3 g 3% @5 +g)=
x-4 1}
3Gty o g Mot o, g) z(g ; x=4.
9727 3 x 7 3 3
223.1) 8.4 -6.2"+1=0; 2* =t; 8t —6t+1=0;
i 1

l; 2% == xy=-1 2% =—; x,=-2;
4 2 n

X X X
2) (l) +[1) -6=0; (l] =t; tz +t-6=0 M
4 2 2

X
t = -3 — NOCTOPOHHH KOpeHb; t = 2; (%J =2 x=-1; N

1
t=—nt=
2

3y 3B o 3x 220, 13% =g 1312 -t-12=0;

t=—% —— NOCTOpOHHMii KopeHb, t=1; 13% =130; x=0;
4) 3%+ _10.3* +3=0; 3% =t; 3t>-10t+3=0;
t=3 wmm t=§; 3 =3; x,=1; 3":%; 3% =371 x,=-1;

5) 2% +8.2% —6-22* =0; Tk. 2% 20,70 22X -6-2*+8=0; 2" =¢;
t2-6t+8=0; =4 ut,=2 2% =4 x;=2; 2" =2; x,=1;

73



6) 531 +34.5% _7.5% = 0;1.k. 5% 20,70 5-52% +34.5* ~7 =0,
5% =t; 5t2+34t-7=0;
1

- x=-1.

t = —7 — NOCTOPOHHHH KOpPEHb, { = l; 5% =
5 5

3
224, q=-2B g5 520 65 _ 3.
6,5 I-q 1-0,5

Xyt v 2o, 2*[%+%+%]=13; 2"'%=13; 2* =16; 2°=2% x=4.

X+3 0
225, 1) 32X+6.2p03; 203) _ sl gred _ g3, G) :@)  x+3=0; x=3;

x=-2 0
2)27=g2; 5% 2 420D, g2 g (—5-) = (i) X=2=0;x=2;
16 16
3) 2.3 =36%; (2:3)* =675 2¢ =x;x(2x—1)=0; x =0 wm X=%;
4) 9~Vx-1 =2i7; 32T _33 9 x—1=-3; Jx—1=1,5 x-1=2,25; x=3.25;

X X X
226.1) 4.9 -13.6* +9-4* = 0; 4(%} —l3[§) +9=0; (%J =t

X X 2
42 -13t+9=0; t,=1; (3) =0 = (3) =(3) X723
2

4 12 2
9 X 3 X
2) 16-9* —25.12* +9.16%; 16‘(—] —25[—) +9=0;
16 4
X X X 2
(3] =t; 166-25t+9=0; t,=1; (3] =1; %=0; 12=1; (3) =[3] ; X2=
4 4 16’ \ 4 4

1 1 1 1 I
3) (2% -32x)% =122; 4x .3x =12%; 12% =12%; Lo gx=
X

N | —

1 1
4) 5% .5% =25; (5% -5¥)* =25%;

S‘SXZ =52x; 5xz+l—2x =1 x2_2x+1=0; x=1

227. 1) Tx. dynxuus y,=4* — Bo3pacrawoilias H QyHkuHA ¥,=25" — TO-
e BO3PACTAIOLAA, 3HAYMT, Y, +y,=4"+25" — Bo3pactarowias QyHKUMA, U Ka-
XAO€ CBOC 3HAYEHHE NPHHHAMACT TOJILKO OAHH pa3, 3HaA4YHT x=1 — eanHCcT-
BEHHbIH KOpeHb ypaBHeHHs 4°+25"=29.

2) T.x. bynkuus y,=7* — Bozpacraioiuas, 1 GyHkuHs y,=18" — Bo3pac-
Taowas, To y;+y,=7+18* — Bo3pacraiowas GyHKUMA, U KOKI0E CBOE 3Ha-
yeHHe NPHHUMAET TOJILKO OAMH pa3, 3HAYHT X=1 — EeAMHCTBEHHBbIH KOpEHb

ypaBuenus 7% +18% =25.
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X X 2
228.1) 3% >9; 3X >3%; x>2; 2) G} >%; (l) >(l) . x<2;

X
3) (l) <2; 2‘2"<21; -2x <1; x>—l;
4 2
4y gL 2 <27l 2x <y X<t
2 2
5) 2% >—; 2% 2271 3x>-; xz-1;
2 3
x-1 x—1 2
6) (l) <L l] < l) . x-122 x23.
3 9 \3 3

1
229.1) 55! < fs; 51 <57 x—lS%; x<15;

2)331>9; 32>3% %>2; x>4;

3) 334215 32430 2 _4>0; x<-2 ux22;
4) 52x—18<1; 52x—18<50; X2—9<0; _3<x<3.

X X
230. 1) (%J =x +1, u3 rpapu- 2) G) =x—§, M3 pHCYHKA BHA-
Ka BHMAHO, 4YTO rpaQHkh (yHKUHH

X
N Ho, uTo rpauxu QyHKLMi y =[l) H
y= (5] H y=x+1 nepecekarotcs 2

I
=X —— =1.
npH x=0. =x nepecexamcx npH X =

(R

yto rpaduku QyHkuuii y=3* u
7 y =11-x nepecekaroTcs npu
y=-x—znepeceka1mcs{ MpUX=-2. x =7

HO, yTo rpaduiu Qynxumui y=2% u

Y| y=2%

y=11-x

=}

1

NS A
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231.1) 279 gy 27X 92230 00 42 3k i250x<1u
X>2;

2x7+3x 2x2+3x ~1
2)[1] >, 1 S[I), 2x2 —3x+1<0; Lex<r;
9 7’ 9 2
x3-3x x2
3) [E) L2t [EJ (13J o x?P=3x+2<0; 1<x<2;
] “Teo' \11
6x° +x 6% +x 5 2
4) [22] <74, (Ej <O extex<0; 2oged
3 9 3 9 3 2

232. 1) 3**2 43571 <28 3¥(9+ )<28 .28 T 3¥ <3 x<l;

2) 2¢7 2357, 2*(5+3)>17~ 2‘%>17; 2°>2 x>1;

3) 227 42372 42273 5 4qg; 22"(_;.+%+l]z448; 2% %2448;
4

22X >512; 22X 2% 2% >9; x>45;
4) 53x+1_53xA35624; 53,((5~ )<624 53x ] 5<624 53x <125;
2

53% <53 3x<3; x<I.

233.1) 9¥-3*-6>0; 3 =t; t>-t-6>0; t<-2 — HeT nelicTBH-
TENbHBIX PELICHHUH, t > 3; X >1, 3HAaUMT, Lesble peLleH!s JaHHOTO HEpaBeH-
crBa Ha oTpeske [-3; 3] — x; =2, x5 =3.

2) 4% -2%<12; 2%=t; t2-t-12<0; -3<t<4 2% <4; 2%<2;
X < 2, 3HaYHT, Leble pelleHUs NaHHOTO HepaBeHCTBa Ha oTpeske [— 3; 3] —
Xp=-3, X3==2; x3=-1; x4=0; x5=1.

3) 52X 1 4.5 21512, 5% =t; St2+4t-1>0; t<—l— Her neiicTu-
TE/NbHbIX pELIeHHH, t>l; 5% >%; 5* >5'l; X > —1, 3Ha4MT, Lenble peLie-

5
HHA JaHHOTO HepaBeHCTBa Ha otpe3ke [— 3; 3] — x; = 0; x, =1, x3=2;
X4 =3.
4) 39%11.3%4; 3*=t; 3t +11t-4<0; _4<1<%; 3x<%; 3% 5370

X<-1, 3HAUYMUT, Ueble peleHH AAHHOTO HEPABEHCTBa Ha oTpe3ke [— 3; 3] -
X, =2; X,=3.

234. 1) y =25% —5% | obnacTh onpeneneHus — 25% 5% >0

5%(5* -1)20; 5% =1; 5 25% x>0.

2) y =4* _1, obnacts onpenenenna — 4% 12 0; 4X > 1; 4% > 4% x>0,
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X X
235. 3uaueHus GyHiKaMH y =(_¢II] GosbLIe 3HaYCHUH GYHKUIMY y =G) +12,

X X X X X
npu [l) >(_1_) 12 [_l.) >(l) -12>0; t=(—l-J : tz—t—12>0; t<-3
4 2 4 2 2
X
— He HMeeT JeHCTBHTENbHLIX peuleHHH, 3Ha4YuT, t>4; t:(%) >4;
X -2
t:(l) >(_1_J ; x<“2.
2 2
236. 1) W3 pucyska BHOHO, 4TO rpaduku par i

X
¢yHKLMA y = [%) H y=Xx+| nepecekaiorcs B

X+

X
toyke (0; 1), 1 rpapuk QyHKUHH y=[%) ne-

XKHT Bhille rpa¢Hka QyHKUMH Y = X + | nipu x<0.
Oreer: x<0. x
2) U3 pucyHka BHAHO, 4TO rpadpuky GyHKIMH y

X
y= (EJ Hy=X —% nepecekatorcst B Touke (0;

—;—), H rpaduk GYHKIH Y =x—% JEXHT BbILLE

X
rpapuka QyHKUMH y = (%) npu x > 1.
3) U3 pucyHka BUIHO, 4TO rpadpukn ¢GyHK- ay
" x 1
umi y=2"u y= 9-—§x nepeceKaloTcs B TOY-
' 1
ke (3; 8), u rpabuk dyHKLUMH ¥ = 9—§x JIENHT

Bbile GyHkuun y =2% npu x <3. A
Orser: x <3.
4) U3 pucyHka BURHO, 4TO rpapukd GyHK- Y e

- X 2 1
i y=3"u y= -3 X -3 nepecekaloTcs B
Touke (-1; %), ¥ rpabuk pynkuuu y =3 ne-

2 1 )
XHMT Bbllle rpaduka QyHKUHH y = Y X -3 npH .

° '\ X
x>-1. gl




237. 1) Ipaduku QyHKkumi 2) I'paduku pyHxumii y=37
x=2*n y =3-2x-x? nepece- 7} y=s/; nepeceKaloTcs Npu

KalOTCA ApH X) = =3, x, =~ 2 X; =

y=2*
w3-2xext

I‘pa(bm(u (byH KUHH

1
3
y

=37%
i
4
al 1
I

X
x 3 4) I'padpuxu pyHKumii y = [_I_J H
y= (_] H y=-2 nepeceka- 2

3 X y=x*" nepecexaiorcs npu x ~ 1L
I0TCA NpH X = —1. T3

H&Ty +8)*

gax-1

% x

™
o\h‘

— X > -6
>
238. 1) 1V S 115, Vx+6>%; Ix»0 x2 x20
5 x°-x~-6<0 [-2<x<3

X+6>x

0 < x <3, HO npH —6<x<0 KaHHOE HEPaBEHCTBO BLIMIONHAETCA, 3HAYHT, —6 < x < 3.

x>0
30—~ 0<x<30
2) 0,3 30—x>0,3x; (_—30—X<X; 30—x30 <X {0<XS305<)L<30.
x2+x-30>0 (x>5

30-x<x?

X X
239. 1) (0,4)* - (2,5)*' >1,5; @] —2,5(%] -1,550;

X
t= [g) ; t? - 1,5t-2,5>0; t<-1 — He UMeeT NEeHCTBHUTEbHLIX pe-

X
LIEHHH, 3HAYHT, t > 2,5; (3) >§; x<-1.
5

-1
2) 25.0’042x >0,2x(3—x); (_215_) '0,24x >0,23x—x2 ; 0,04—1 .0’24)( >0,23x—x2;

0,24"_2>0,23"_"2; 4x-2<3x~x% x2+x-2<0; 2<x<l.
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4 1<4_4(§')x 4-§x<3 §x<§
3) <4 _1__4 4.37G) S ) S ks

X _ X £
4°-3 1—(%))( 1,(%))‘ x#0 x#0

X
ecnu 1— (Z) <0, TO 1aHHOE HEPaBEHCTBO BLINMOMHAETCA, T.€. X < 0.

X x2—1 x xz—l 2x J(xz—l]
o) = a) (G G G =
4 8 4 8 2 2
1 2x 1 3x2-3-5 4
{—J <[—) -25; 2x>3x2—8; 3x2—2x—8<0; ——3—<x<2.

2 2

s +2x-1 _ 52 |3x-1=2" |y=1"
2) X:)'=2]. y=x-2 Cy=x-2 Cy=x-2
3* +Y=3’ =2 232" |x2yx-2=-2" |x(x+1)=0

y=x-2 — y=x—2; y=-2 win y=-3_
x=0 x=-1 x=0 x=-1

3) x+y=1. y=1-x ) y:]-—x. y=-1
2%y _ g’ |x+x _ 93 J2x-1=3 |x=2

1
" {x+2y=3 {x=3—2y {x=3—2y y=-3

3%y _g81 33-2y—y=34; 33—2y—y=34; 2’
X=3—
241.1) 4%.2Y =32 [2%+y =95 [2x+y=5  [y=5-2x )
T |38t Z 33y |gx+1=3y  |8x+3y+1=0 |8x-15+16x+1=0

y=5-2x [x=1
14x=14  |y=3"

2 3% =81 33 (3x-2y=4 [y=3-6x _
36% .3¥ _97" |36x+y _33 7 |6x+y=3" [3x-6+12x-4=0

{y=3—6x. x=§
15x =10 y=-1

X Yy - Y = X = -
242. 1) 2% 42 -6; 2.2Y =8 ; 2% =4 ;{x-2; {x_z_
2% -2Y =2 |2%+2Y =6 |4+2Y=6 (2x=2 (y=I
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g) [Fr¥ =8 2306 3%=3 ~{x=l~{x:l
¥-5Y =2 [3%+5Y =8 [3+5Y =8 [5x=5 |y=I

243. 1) {5" 5% =100 {5" 5% =100 {25" =250

5155230 5% +5Y =150 |[5*+5Y =150
{5‘:125 [sx=5? {x:3
l12545Y =150 [5¥ =25 (y=2
22937 =7 o [umET fyo749y . 8
2) 8 3 8 5 Dy VE——
2% -3”:; P=v UV=§ 81v - +63-v-8=0 9

HE WMEET JIEACTBUTE/IbHBIX PEILEHHH, 3HAUHT,
u=7+9v
fu=8 {2*:23 [x=3

1 5 5 : .
v=— 1}‘:3‘2 y=-2 " |v=-2
9
Y _16% = _ =2-
3) J167 167 =24, 167 16% =24, ¥ 7T L 16* =t;
l6’¢+> =256 X+y=2 167 -16* -24=0

y=2-x
{t +241-256=0; t=—32 — NOCTOPOHHHH KOPEHb, 3HAUHT, t =8

3
—X. {y4:2—x' {yzz_x. X N
5 4x _ 430 - > .
2% =2 4x =3 y=ll
2
% {3*+2“Y*‘=5‘ ¥ =y ,{u+2v:5. {u+2v=5_ {u+2v=5_
v

3u-v=1" |6u-2v=2 |7u=7

u=1 [3=p [x=0  [x=0 [x=0
=4 |y=2 J2¢v o2 |2 =2 ly=!

{5‘*‘ 3Y=75

3x+l _2%¥Y o ’ HX+Y _

; NEpEMHOXas YPaBHEHHSA CUCTEMBI, MOJYYAEM!:
3X .5¥- 1_

(35)“‘—225 1% =15 [x+y=2 [x=2-y
*.3¥=15 x3y=15  [5*3Y=15 5%V 3 =15

{x—Z y x=2-y {y=l
6)

: 3y—§; x=1
s) =P (3) 75
3%.¥= 3 .¥_4g 3} 2¥=4 [x+y=2 x=2-y
=9 [3-20=36 |60v=62 [342V =4 37720 =4
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x=2-y x=2-y y=2
9.(3)y=4 (g)yzi x=0
3 3 9

. 2x+1 2x+1 4
244. 1) {5 > 625 ) {5 >5 {2x+1>4 x=15
11

(6% -10x _ 6x2-10x =9x-15 |6x2-19x+15=0

” 2
— FNOCTOPOHHHH KODPEHb, T.K. OH He YAOBJIETBOPSAET NEPBEHCTBY, 3HAYMT, X = |§.

10x%2 47 _  1-10x-7 2 _ — _10x — 2 ¢
2) |03 =03 J10x" -47x =-10x 7; 10x°-37x+7=0, y_35__
-2<x<2

37% <37 x? <4

HOCTOPOHHHMI{ KOPEHb, T.K. OH HE Y/OBJIETBOPAET HEPABEHCTRBY, 3HAYMT, X = 0,2 .

¥y =5 [5v =52 xy =21 x=10-y
245. 1) y5x.5y =510, Jox+y _ 510, Jx4y=10; {10y-y?-21=0;
33X 5 3Y X>y x>y X>y
x=10-y
2 x=3 x=7
y -10y-21=0; {0 — He Y/IOBNIETBOPAET HEPABEHCTBY, 3HAYMT, 5
>y y y
(0,2¥)* =0,008 0,2% =02} [xy=3 35x-x% =3
2) {(0,4) = (04> ; {y=35-x ; {y=35-x {y=35-x ;
2%.0,5Y <1 2% <2Y X<y X<y

x=15

y=2

x2-35x+3=0
y=35-x ; {

y=15
2

— HE YAOBJICTBOPAECT HEPABEHCTBY, 3HAYHT, {
X=

X<y

246. 1) 4"15 <4"E, TK 451 -3 < —5;2) 2’5 < 2]’7, Tk 2>1; 3 <1,7;
1 14 1 2 1 1Y | 314 1

3 <=1 ,TK —=<1; ,4<2;4) | =| <|=| ,Tk =< 3,14,

)() [ZJ 2 <2 )(9) (9} 9 """

2
247.1) 275 <1220, 1.k 251; -5 <0

1y 1Y 1
2) (EJ <1=(-—),T.K. Ed; \/5>0;

2
nﬁ-z no
3)(z) <1=[ZJ,T.K.%<1; \/g—2>0;
1 1Y 1
4) | = >l={—-], Tk —<I1; Yy8-3<0.
(5) 23] e 3o
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3HAYEHHUA HaxoaATcA B npoMexyTke [y(—1); y(2)], T.e. B npoMexyTke .;.;25 .

3HaueHus HaxoaaTcs B npoMexyTke [y(2); y(-1)], T.e. B mpomexyTke 21_5;5 .
x+1 Sx-7 -x-1
250. 1) 1,55*-7{3) ; (3) =(§J ; Sx-T=-x-1; x=1;
3 2 2
5-x 2x-3 x-35
2) 0,752"’3=(11) ; (-3-) = i) ; 2x-3=x-5; x=-2;
3 4 4

248. 1) y=0,78; 0,78<1; 3HauuT, y=0,78" — y6biBaroas;
2) y=1,69%; 1,69<1; 3nauur, y=1,69 — sospacTatouias;

X X
3) y=(%) =2%; 2>1 3Haymr, y =(%) — BO3pacTaolas;

X
4) y=4"=[%] : %<l 3HauuT, y = 4% — yGhiBatoLas.

249. 1) y=5" — Bospactaiomias QyHKums, 3Ha4MT, npu X € [-1;2] ee

1

2) y=5*%= (3) — Bospacraoias QyHKiUA, 3Ha4YUT, Npu x € [-1;2] ee

3) 5=y 6250 xP5x—6=0; x; =-1; x, =6;

1 1

- ;
S
8

2) 3*+4.3*1 =13, 3X(1+12)=13; 3*-13=13; 3* =1; x=0;

251. 1) 2* -2 =18, 2x(1+%)=18; 2%.==18; 2 =16; x=4;

X< ~2x-2
4) [—) = x2-2x-2=1; x?-2x-3=0; x; =-1; x; =3.

3) 2.3% _6.3%x 13X =9, 3%(6-2-1)=9; 3X-3=9; 3X =3; x=1;

4) 5% 43.5%1_6.5* +10=0, 5"(5+§—6)=—10; 5"%:10;
5%=25; 5=5% x=2.

252. 1) 5%-5*-600=0; 5*=t; *~1-600=0; t=—24 — NOCTOPOHHUH KOPEHb;
t=25; 5%=5% x=2.

2) 9%-3*-6=0; 3*=t; t>-t—6=0; t=2 — NOCTOPOHHHIl KOpeHb; t=

3%=3; x=I.

3) 3*-9"'_810=0; t=3% t+%t2 _810=0; £+9t-7290=0; t=—90 — n

CTOpOHHHIi kOpeHb; t=81; 3*=3*; x=4,
4) 4+2%"1-80=0; t=2%; *+2t-80=0; t=—10 — NOCTOPOHHHIi KOpEHb; t=8;
2%=23; x=3.
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253. 1) 3¥°2>9; 3%°2>3%; x-2>2; x>4;

3;

0-



2) 22"<21—5; 2% (572 2x<-2; x<-1;

3) 0,7x2+2x<0,73; x2+2x>3 x*+2x-3>0; x<-3u x>1;

Y () Y
4)(_) >— (—) >(—) 5 X2<4; -2<x<2.
3 81 \3 3
254.1) 27* =3x+10, u3 pu-
CYHKa BHJHO, YTO rpagvKH QyHK-

wmit y=2"* u y=3x+10 ne-
pECEKaloTCA MpH X = =2 .

2) G] =2x+5, U3 PHUCYHKa BHIHO,
410 rpapukn  QYHKLMH y=(-§) "

y=2x+5 nepeceKaloTcs NpH X = —2% .
y AY  yy=axsc

!
° x
y=3x+10

255. y=2%; y=(1)=2; y=(2)=4; y=(3)=8;... NeiCTBUTENbLHO, NPH KKAOM
HaTypanbHOM X, GoJIblieM NpeAnlAYLIEero, 3HaueHne GyHKIUMK y=2" yBenuyu-
BaeTCA B 2 pa3a, 3HA4MT, NaHHas (PYHKUHA NMPH HATYPANLHBIX 3HAYEHHAX X
SIBJIAETCA FEOMETPHYECKOH Nporpeccuei.

256. HckoMas cyMMa BBIYMCIAETCS NO (GOpPMYJe CIOXKHBIX NPOLEHTOB
t
S= a(l +%0] , T€ t — YHCIIO JIET, B TeYEHHE KOTOPHIX NPEANpHATHE Hapa-
1

n-1
IIHBAJO CBOIO NPHOBLIL, T.€. t=n-1,a S= a1+L

y U~

Hn—>, " x 3)°]°

e (3 (élJ [%T'(%THX (&)

257.
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x+24=2x: 9
[3] :(E) . x+24-2x2=9; 2x3—x~15=0; x;==2,5; x,=3.

5 5
3§ 2 2
2) 2+ =2V i—5=VX+1; X X i=x+ x——ix=0;
4 16 2 16 2

(

xk%_ ) =0; X =0 — noCTOpOHHHIi KOpPEHDb, 3HAYHUT, X = 24.

2 3x
259.1) 2.3%1 427" 2 oxl 4 9 320l %.;m% =$32x+§.32x;

33"(34,1 (1.2 32x. 3% Z32% 3y =2x; x=0.
379)7 (973

2) 202 ¥t J g g, 2&(4—2—%%12; 2'/;%=|2; 2 -g,

2 223, x=9.
3) 22.9%! _%. 3x+3+%. 2 _g: % 9%4+3%(3-9)-4=0; 3*=t; 22t>-541-36=0;
1= _ﬁ. ~— NOCTOPOHHHI KOpEHb, 3HAUMT, t=3; 3% =3; x=1.

>

4) 5.4 216 40,2522 24+ 7=0; %~4"—l6"+4"+7=0; 4=t tz—(§+l)l—7=0'
4t% —91-28 = 0; t = —1,75 — NOCTOPOHHHit KOeHb, 3HauMT, t=4 4% = 4; x=1.

X
260. 1) 2¥44+252=5%"143.5%, 2X(16+4)=5%(5+3); 2% = 2‘;0; (%) -

N N ! 2 X ) X 5 0
2) P15 17-T017=0; S*(1-17)=T(1-17); (;) =1 f-] =[§] ; x=0;
2 3
3) 2x! —3"2 .i; (Ej :(_2_) ; xz =3; X1 :i\/g;
3' \3 3 '
4) 3.4 Lo g Lo g3 aay -9 2oy
3 2 2
)
ov  42° |9 20 \2)
-3

261. 1) 8,41 <1, 8,41 <84%; x7—3 <0,
x“+1

2)x<32% .5 <107301037%)2; 10¥ <1083 x2<3-2x; x*+2x-3<0; —3<x<I;

’

[STRW)

=2x =1; x:—-l.
2

N x+1
3) de; 4% -2.2% +8<2%%.2.27%,
2 -X
2752.0%+8-2.2%<0; 27%+2.2%-8>0; t=2% t>+2t-8>0; t<—4 — HeT AeHCTBH-
TEJBHBIX KOpHeil, 1>2; 2*>2; x>1;
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X X X
PR .{3-3 S1s3 45 {2.3 <6 .{3"53 .{xso el

3x+5-3’(+1_|‘ 3x+]_l>0 ’ 3x+l_l>30’ X+1>0, x>-1
2%V =128 7Y =27 e
262. 1) x-2y+1 ; x-2y+l 3; x-y=7 >
e e
2 8 2 2

x=T+y L x=T+y [x=12

T+y-2y=2"ly=5 ' ly=s

2) 2%.5Y =10 y = 2% ; v=3+u ;
Y _9%x -3 y_u=3 [(3u+u?-10=0

X - =
U =-5 — NOCTOPOHHHIi KOPEHb; { z {2 _2; X :

263. 1) y / 2) W

° 1

x+0,5 x~0,5v0,5” -1 2x
264.1) 22— = 50,0 [l] =(1J '[l xHl=2x-15 x =2
5 5 5

N

X X X 2 X
2) 4.3*-9.2% =5.32.23; 4(%) - 5(%)2 —9-0; [%)2 = 1; 4P-5t-9=0;

2 X 2
9 (3} 9 (3} (3 X
t=—1 — NOCTOPOHHHH KOpeHb; t=—; | = | ==; [=| =[=|; =—=2; x=4;
pomtxopon 1= 35 (=% (3)'~(3) + 5

2
X X 2x X
3) 24%-3.10-5:25"0; 2(1] _3(EJ _s=0; 2(3) _3(3] —5=0;
) s 5 5

X ~1
1_[5) . 20-31-5=0 t= 1 — NOCTOPOHHHI KOPEHB; 1—_-% [3) =[3) Jx=1;
5

X X
4) 4.9% +12% -3.16* = 0; 4.(1J +(§.J ~3=0;
16, (a

[%) =1 A+-3=0; =1 — NOCTOPOHHHH KOPEHD, t = %; (_) =%- x=1.
265. 1) 3%<9; 32«32 x 2|<2; O<x<4.

2) 41>16; 4142, 11152, x<-3 1 x>1.

3) 225471 Q22 Dol

Ecmn x 22,10 X —2 > 2X + 2, X <-4, cnenoBaTeNbHO, HET petieHUH.
Ecm—-1<x<2,102-x>2x+2, 3x <0, x <0, cnenopareibHo, — 1 <x< 0.
Ecmn x<—1, 10 2-x>-2x-2, x>—4, cnepopareibHo, —4<x < —1. Orser: (—4; 0).

4) 5F <5, skt as2M, |y 41<Dx]; x<-1 % Hx>4.

85



[nasa IV. Jlorapudpmuueckan GyHkums

266. log® =1; log3y=2log39=2; log38l=4log;3=4; 1og3( j=_1-

1 1 3 1
logs| = |=-2; 1 —|=-5;lo 3=—; |
0%3(9) °g3(243j g3 3 0g;

I
2) log; % =logs 37 =~1-logy3=—1; 4) g, 7 = 1083

86

267. 1) log, 16 = log, 2* = 4-log, 2=4;

2) log, 64 =1log, 2° =6-log, 2=6;
268.

1) log, % =logy 27 =~1-log, 2=-1; 2) log, %: logy 273

1 1 1
3) 1082\/5=108222=’2“|0822=—; 4) |0g34—\/§=10833‘

2

33

3) log, 2

4) Ing 1

i

1
3

=1;

=0.

:—3-[0g2 2=

1
=——.logg3=—.
3 08

269. 1) log; 27 =logs 3} =3.log33=3; 3)log;3=1;
2) log; 81=log; 3% =4-log33=4; 4) log;1=0.

270. -

1) logs % =log3 372 =—2-log; 3=-2; 3) log; ¥4 =log; 3*

1 1y !
271. 1) logy, —=log;| = | =5-log; ==5;
oo 55 5] =085

-2
1 1
2) log4=log,|—| =-2-log,—=-2;
) log g%(zj P

3) logg s 0,125 =logg 5 (0,5)° =3-logs 0,5=3;
4) logg;s %= logo,5(0,5)' =1-logos 0,5=1;

5) logg s 1 =logg 5(0,5)° =0-loggs 0,5=0-1=1;

1
6) log, §/§=I0g, [l) ’ =—-—-log
2 2\ 2 3

272. 1) logs 625 =logs 5* =4-logs S=4;
2) logg 216 =logg 6° =3-logg 6 =3

3) log, % =logyg 472 =2-logg 4=-2;

4) logs é =logs 5> =-3-logs 5=-3-

i
4

1
=——.logy3=—
2 8

1
4

1
=—Z.log.3=
2 083

>

3;

1
4

>

1

4

15, togs 93/'3‘:2% :



-3
273. 1) log, 125 = log, (-1—] =-3-log
3 s\5

1 -3
2) log: 27 =log; [—) =-3-log
3 3\3
1 1y
3) log; —=1 —| =3-logi—=3;
) loer &2 og%(4) 83

-2
4) log, 36 = log, (lJ =-2-log
s s\6

1081
274, 1) 3818 _ 18 2) 598516 _ 16 3) 10802 =2, 4)[1) i 6.

l 6Iogl2 1 long
275.1)35'°832=(3‘°832)5=25=32;2) (—J 2 =[(§) 2 | =2%=64;

3) 0,320ma6 _ (0 B0 _ 62 _36; 4) 77" (7"*79)% =3,
276. 1) 819825 = 2310825 _ (glog25)3 _ 53 _ 25,

2) 9lo8s12 _ 32008512 _ (3logs12y2 _ 52 _ 144,

3) 16987 = 4210847 _ (4losTy2 _ 72 _ 4.

4) 0,125'%0s! = g 5318051 _ (g s'oBosTyd _ 3o

277.1) logex =3-1; logg x = 3logg 6; logg X =logg 6°; x =6 =216;
2) logs x=4-1; logs x=4logs 5, logs x =logs 54 x=5% =625;

3) logy(5—x)=3"-1; log,(5-x)=3log, 2; log,(5-x)= log2 ;
S—x=23; 5-x=8 x=-3;

4) logz(x+2)=3-1; log3(x+2)=3log;3; log;(x+2)=log; 33;
x+2=3% x+2=27; x=25;

S) log%(0,5+x)=-l-l; log,(O S5+x)=-1- logé%
log%(0,5+x)= logl_(%]_l; 0,5+x=6; x=5,5.

278. 1) log%(4—x) cyurectByer npH 4-x>0; x<4;

2) logy2(7-x) cymecrsyernpn 7-x>0; x<7;

1
3) logg CYILECTBYET MpH ! >0; 1>2x; x<l;
1-2x 1-2x 2

5
4) logg Tl CYLLECTBYET MpH 2x5-l >0; 2x-1>0; x<%;
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5) logl(—xz) CyLUECTBYET NpHU —x% >0 — He uMeeT AeMCTBHTEIbHBIX
4

pELUEHHUH, 3HAYUT logl(~x2) — HE CYLECTBYET,
4

6) log0,7(—2x3) CYLIECTBYET [IpH — 2x3 > 0; x<0.

! 1
279. 1) log, 42 = log, 2° =%.|0g2222;

=log; 37 = -1,5-logy 3=-1,5;

1
2) logy —
33

1 1} 5
3) l°go,sﬁ =logg,s (5) = ;logo’s 0,5=2,5;

2

e 2l 2 2
4) log; ) —log, 77 =212 log; 7= -1
) log; 29 087 3 logs 3

280. 1) 9210g3 3410g3 (3Iog35)4 - 54 =625

RN “llogy 4 _ salogydr—l _ 4-1 _ 1
(L] =3 Mossd _(glogsdyl o g1 L
)(9j ( ) 2

)

1 5log,3
3) [Z] = 22 (=5)log;3 _ (9log;3)10 _ 310 _ 59049

\

~4log, 5 /N3 )(—4)I°g, log, )
4) 27 5= (—gj J Sl- ;

10° 1000
_10|°gm- B 5

2
1+2log, 3 log, 3
6) l 7 :_l_. l) 7 :L.32=13,
7 7 7 7 7

281. 1) log,(log;81) = log,(logs 34) =log,(4(log; 3)) = log, 2%=2. log; 2=2;

5) 1037108103 =200;

2) log; (log; 8) = log; (log, 2*) = log3 (3-log, 2) = logy 3=1 ;
3) 2loga7 (log g 1000) = 2 log 7 (log;o 10%) = 2log,7 (3 log o 10) =

1
=2log,;3="2logy; 275 = %Iogn 27 = % ;
4) — logg(logz 8)= —]ogg(logq 23y = ——log9(3 log, 2)=

~Lioge3=Lio 95=
30g9 3 29
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1 -1
5) 3log,(logy 16) + log; 2 = 3log, (logy 42) +log (5] =
2 2

=310g2(210g44)—logl—;—=3log22—l=3—l=2.
2

282. 1) log, 27=3; log, 27 =3log, x; log27=logx’; x*=27; x’=3%
x=3;

1 1 -
2) log, 7=—l; Iogx%=—l‘logx X; logx7=logx x7;

J Y

G-

3) logy \E: —4; log, a/—5_ =-4log, x; log, J—S_ =log, x

x* =%; x=[%)§-

283. 1) log6(49—x2) — CYyHWIECTBYET NpH 49-x2>0; -7<x<7;
2) log-,(x2+x~6) —- CYLIECTBYET NpH X2 +x-6>0; x<-=3u x>2;
3) Iogl(xg +2X + 7) — CylLecTBYET MpH X% +2x + 7 >0, T.e. nIpy JHOOOM X .
5
284. 1) log3(l—x3) — CyulecTBYeT NpH 1-x3 >0; <l x<l1;
2) logz(x3 +8) — cymecTByer npH x> +8>0; x> >-8 x>-2;
3) logl(x3+x2—6x) — CYyHLIECTBYET MpH x> +x%-6x >0;
4
x(x2+x—6)>0; “3<x<0ux>2;
4) logl(x}+x2 —2X) — cylecTByeT NpH x> +x2-2x>0;
3
x(x2+x—2)>0; 2<x<0wux>1.
285.1) 2* =5; x=log, 5;
2) 1,2% =4; x=log;; 4;

3) 433 =5 2x+3=log,5; x=%(10g45‘3);
4) 71—ZX =2 1_2x=|0g72; x:%(l—|0g7 2).

286. 1) 72X +7%-12=0; 7*=t; t>+t-12=0; t=-4 — NOCTOPOH-

Huii kopeHb, t=3; 7% =3; x=logs 3;
2)9* -3 -12=0;3%-3-12=0; 3=, -t-12=0;t =-3 — ro-
CTOpOHHMH KOpeHb, t = 4; 3* = 4; x = log;4.;

3) 8%+l g2l 2 30; 8% =1; %12-8”30:0; 2 —64t+240=0; t = 4;
=3 8 =4, 23 =22;3x=2; Xy =§; t, =60; 8% =60; x, =logg 60;
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X X X X X -1
4) (1] —5(1) +6=0; [l) =t 2-5t+6=0;4=3 (.1.] =3 (lJ :[1) .
9 3 3 3 3 3
xp==1;t;=2; x,=log, 2.
3

287.1) (3% +2%)(3* +3.2%) =8.6%; 3 +3.6" +6* +3.27 -8.6* = ;

2x X X
32x_4.6x+3_22x=0; (%] _(.;_) +3=0; (%) =t; t2_4t+3=0; =3

3\ 3\*
(_) =3; x;=log;3; t,=1; (_] =1; x=log;1; x,=0
2 2 2 2
2) (3-5%+2,5-3%)(2-3% -2-5%)=8-15%;
6-15% —6-5%* +5.32X _5.15% —8.15X =0; 5-32*-7-15%-6-5* =0;

2x X X
5(%) _7(%) -6=0; (=(%J ; 5t2—7t—6=0; t=-0,6 — mocrto-

X
POHHHH KOpEHb, t = 2; (%J =2; log;2=x.
5
x>0 x>0
288. 1) log,(2x—1) cywecTByeT mpu [y 2| xzl3 5<x<1u
2x-1>0 | 1
2

x>1;
x—-1>0 [x>1
2) logy_(x +1) cymecTByeT Ipy Jx —|21; {x#2 ; |<X<2H x>2.
x+1>0 |x>-1
289. 9% +9a(1-a)3* 2 -a’=0; 9*+9a(l-a)3* -a’=0; t=3%;
az—ai|a2+a|
—
Ipu a>0, a=1, To x=log;a%; ecnu a<0, a # -1, To x;=log;a’, x,=logs(-a).

290. 1) log;y S+log|y 2 =log)g 5-2 =log)n10=1;

t?+a(l-ayn-a’=0; ¢, =

2) log; 8+log,(125 = log,; 8-125 = log; 10* = 3-log,, 10 = 3;
3) log;; 2+log;, 72 =log,, 2- 72 = log;, 12% =2-log,, 12 =2;

4) Iog36+log3%=log36~%=log3 3% =2log;3=2.
15 15 4 .
291. 1) logz15—]0g2E=log215-E=log22 =4.log,2=4;

2) logs 75—log53=log57—35= logs 5% =2-logs5=2;



-3
3) log, 54 -log; 2 log. log.(l) =-3- log.l
3 3 3 33

1 1 -3
4) logg —-logg 32 =1 =logg 8 =-3.logg8=-3.
) logg 6 °88 088 To 35 088 43
s 22 2
292. 1) log;33/169 = log;;133 =;log,3l3=g;

2
2) log;; 3121 = log,, 113 =—log”ll=§;

5
1+ 5 1 1
3) log, ¥243 =log,| = | =-Zlogi—=-1-;
) logy g%(s] 2 8377,

1 7 1
4) lOg2ﬁ=|0g22 —g]0g22=—lg .

293. 1) logg12-logg15 +logg 20 = logs

= logg 8* =—log88-1%

3
2

2) logo 15 + logo 18— logo 10 = logy =

=lOgg9 =%10g99=1—;

2
' 3
3) %Iog736—log7l4—3log73/—2_l=log-,362 - logy 14 - log, (321} =

=log; 6-log; 14-log 21 =log, 14621 =-2-logy =-2;

1
4) 2log, 6~%1ogl 400+ 3log, /45 =log, 6 - log, 4007 +
3 3 3 3 3

36-45 _

3
+log, (3/-4_5) =log, 36-log,; 20+log, 45 =log,
3 3 3 3 3

I3
3

I |
33

294. 1) log; 8 Iog32 3-log;2 3,

logs16 log;2* 4-log;2 4’

2 logs27 _ logs3® _ 3logs3 ER

10g5 9 logs 32 2 log5 3 2 2

’

36
3) logs36 —logs12 _ logs > _logs3 1.

logs 9 logs3®> 2logs3 2’

4 log;8 _logs2' 3-logy2 _-3-log;2

logs—log7 30 |oq, % “log; 27! 1-logy2




295.1) log, x = loga(a3b2\/z): log, a’ +log, b2 + logax/_ =
=3logaa+2logab+%logac=3+2-3+%(—2)=8;

a*o

2) log, x = log, —— =log, a*+ loga%ﬂoga 3=
c

:4logaa+-;—loga6—3~logac=4+%-3—3'(—2)=11-

: 24
296. 1) 1082245 082 12 _log; 24-log, V72 _ logs 725 -
log 18~ T1ogy 72 10318 logs 72 10, 1%

¥
3
_log22’_§‘°g27-=2:]l
33
log3 3+ 310833 8 8

1 lo 14
log7l4 310g756 _ 10g7]4—|0g7g/§ B g"é/% ~

-1 logg 30— logg V150  1og, 30
loge 30 3 logs 150 86 86 logém

N

Clog; 70 3logr7 4

N =W

T = —=
log, 67 ~logg 6 303

2.1
3) log, 4 + log, 10 _ log, 2% + 51082(2 -5)
log; 20 +3log, 2 log, 2% +3

210g22+%(log22-log25) %(5+log25) 1.

2logy2+log,5+3  S+logys 2.

1 1 6
3log, 2 - = log, 64 -—log,2
gy o125 logr 64 3logy2-Slog; 27 0

4logs 2+ %IogS 27 4logs2+ ;log5'33 Slogs2

297.
1) log x =4log5a+7log;b:10%a4 +log;b7 =]0g3a4~b7 = Iog3(a4 b7y
x=a"b’;

2 a2

2) logs x = 2logga —3logs b = logs a® —logs b= logs%; X=—;
b

¥}

2 !
3) Iog, X :glog‘ a—éloglb; log, x =log, a’ - log, b%;
H 3 : : :

)

™

a3’
log, x =log ()
1 b

3

1o

92



. 4 Los Lo
4) loggx=%log2 a+;log3b=log2a7+logzb7 = logza*-b’;x =a*-b".
3 3 k) 3 3 3

298, 1) 3619865 4 10'-loB102 _gloga3 _ (6"’&65)2 +j__(210g, 3)3 _
10'08102

=52+%-33=25+5—27:3;

2) (81%‘%10894 +25181s8)  ggloer2 - (9%-103.,4 + (1258125 3)%) X
3 2
x(719872)2 = (9'%9* 4 83).22 =(%+4)~4=3+l6=19;

3) 16!*10845 447 +3logg 5 =16-(41°8¢3)? 1 2l0823  (gloBs®)2 —
=16-5% +3.5%2 =19-25 =475 ;

2
log, 9
4) 72. (4978 1w 6  gTloegdy_ Z;.g’_ I P =72.(2+L)=
(78 | {55t 36 16

=72.[-9-+i —18+2-m5.
36 16 16

299.

) i [
-z - = 1
alo8arb (aplog., Pb)p =bh? = (alog. b)p =arlo% b, 3HAuUT, loga" b:;loga b;

1 1 1
1) log362—3|0g%3 =log,, 2—§log6<, 3= log, Z—Elog().] 3=

1
2

%]ogG 2- %logs 3= %logG(Z -3)= %log6 6=

2) 2log530+logy»6=2log, (30) +log 1(6) = logs 30+ logs 6 = logs%ﬂogss:l.
300. 1) log 550 = log3% (50) = 2log; 50 = 2(log; 5+ log; 10) =

=2(log; 3 +log; 5+ logy10—1) = 2(logz 15+ log; 10~1) = 2(a+ b-1);

2) log, 1250 =log,, (5% -2) = %(logz 5% +1og, 2) = 2log, 5 +% =2a +%.

301.1) 1g23~1,362;  2) Ig7 ~0,845;

3) 10,37 ~ -0,432;  4) 1g§ ~-0,176.

302.1) In81~4,394; 2) In2~0,693;

3) In0,17 ~1,772; 4) 1n§ ~-0,154 .
303. 1) log,25= 1825 1,65;  2) logs8= 18 | 1,29;
lg7 g5
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120,75 Igl,13
3) logg0,75 = 222 & 0,13 4) logg 151,13 =222~ 042.
29 120 Bo,75 1» 120,75 g
304. 1) log, 5= 1 o _083; 2) logg15 = 15 £ 13
In7 In8
n9 1n0,23
3) logg 9= ~ 6,165 4) logy;0,23=—"~-1542 .
€077 = 10,7 8L = T '
305. 1) logy3 = 22822 ; 2) 1g6= 2818 ;
log, 5 log;10
1
log; -
3) log27=]°—g7—7-= LI 4) log51= 3;
log;2 log;2 3 log;5
5) lg7—l-= log, 7 __1 : 6) log37=log77= 1 )
3 log,10 log,10 log;3  log;3

18625 18(25)% 21g28

306. 1) 5% =58 =583 =52 =25,

2) log, (log; 4 -log; 3) = log; (log; 2? -log,3) = —%logz 2= —% .
4 4
307. 1) logs x = 2logs3 +4logys2; logs x = logs 324 4log,2 2;
logs x = logs 3? +log,» 2?2 = logs9-4; logsx =logs36; x=36;
2) logy x - 2log) x =9; log;x +log, x2 = 9log, 2; log, x3 = log, 2%
x3=2% x=23=8;
3) log;x =9log,;8-3log; 4; logzx = 9log33 8—logs 43;

3
logz x =3logz8-1og364; logyx = log{%} x=8;

1 2
4) logox? +log ;X =3; —logzx* +2logyx = 3-logy3;
) logy g3% =3 Slogyx” +2logyx =3-logy
log3x+log3x2=log333; log; x> =log; 33; x3 =33 x=3;
5) logy x +loggx = 8; 10g2x+—;—log2x=810g22;
! g 4 LR
log, x + log, x?* =log, 2°; log2x3=log228; x3=2" x=64;

6) log, x - log¢ x =%; log, x—-;—log,‘x =%10g4 4;

~N—

i 1 1 l l
logy x — logy x? = log, 27; logyx? =logy2%; x2=22; x=2.

308.

1 I I ]
logyg 28=log » 28=5|og7(22 )= (logy 22 +log; 7)=logy 2+ =m-+=.
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_ I m+l
309. log;530 = logs 3+log;s10=-2>. . 1810 _ lg3+1 m+1

Igl5 1gl5 lg3+lg5 m+n’

2
310. log2472=log672=log66 +log6§= 2+log622 _2+m ‘
log24 logg6+logg2” 1+2logg2? 1+2m

2
311. log;6 9 =logss % =log;5 36— logzs 4 =1-log3s8° =

2 2
=1 —Elog368=l—§m .
312.
log3216 log; 24 _ log; 6 _logy24
logg 3 log72 3 I_Ogi:i 10g3 3
log38  log3 72
~log; 24-log; 72 = 9(log, 3+ log; 2) log; 2 —(log; 3 + 3log; 2) x
x(2log, 3+ 3log, 2) =9(log; 2 + (log; )H-2+ 3log; 2+
+6log; 2+9(log; 2)%) = -2;
log,192 log, 24 _log,192  log, 24

log;2 loggg2 logp2  logy2

=3log; 6-3log32 -

=log,(3-2%) log,(3-2%) -

-log,(3- 23) -log,(3- 25) =(log, 3 + 6log, 2)-(log, 3 + 2log, 2) — (log, 3+

+3log,2) x(log,3+5log,2) = (log, 3)2 +2log,2+6log,3+12 - (log, 3)%-
—5log; 3-3log,3-15=-3.

313. 1) log%x—9logsx =4 log%x—3log2x—4=0; logyx =t;
2 -3t-4=0; t,=1; logy x =-1; log2x=log2%; X =%; t,=4;

log, x =4; log, x =log, 24, X, =16
2) 16log126x+3log4x-l=0; 4log§x+3log4x—1=0; logyx =t;

Lo, L
42 Ty

42 +3t-1=0; ty =-1; logyx =-1; logyx = log4%; X) =
1

logyx =log, 44; x, = V2

3) Iog§ x+5loggx -1,5=0; log§ x+2,5logzx-1,5=0; logzx=t;

2 +2,5t-15=0; t;=-13; loggx =-3; logyx =logy3~>;

_ 1 1
x=3 3=E; t2=%; log3x=-;—; log; x = log; 3%; x2=~/§;
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4) Iog%x—1510g27x+6=0; log x —5log3x +6 =0; logyx =t;
> -5t+6=0; ty=2; logyx=2; log3x=log332; X1 =9 ty=3;
logsx =3; logy x =logy 3; x,=27.

logs 2
314, 1) 20852 10843 00 o log 3= logg(2 3) =1

logs6 log, 6
log5 log; 7
2) (log;2+ 1g7 = (lo =
) (logy IOgﬂ)g (log; 2 lg57)log710
= (log; 2 +log; 5)- L _logy@:5)
lo 710 log; 10
log;3  2-log,3  2-log,3 I

log,9 log,: 32 log, 3
315. 8-Mu npoLeHTHOE yBeNTHYEHHE XHUTeNel ropoaa, HauanbHoe KoJauye-
CTBO KOTOPbIX @, Yepe3 N JET CTaHOBHTCS pasHbIM a(1,08)" , umcno xuteneii
YABOWTCS 4epe3 2a = a(1,08)"; 2=(1,08)"; n =logg32 ~9 Je€T.

316. IlycTh mepBoHauaibHas Macca BO3Jyxa a, TOrAa uyepe3 N KauaHWi
1

MOPUIHEBOTO HAcOCa B HEM OCTAHETCH —— fIEpBOHAYaIbHON Macchbi:
10
1
a(1-0012)" =—2_: n=1o ~16 logg ogg 10 = 3052 .
10'® 080,988 75 1016 0.988
317.1) n=7;, ex~2,7182539; 2) n=8; e=2,7182788;
3) n=9; ex~2,7182815; 4) n=10; e=2,7182819.
6 5 6 5
318. 1) log;— > logy—; 3>1;, —>— log, 9 > log, 17, <l;9<]7;
) 835 > logs ¢ Rt 2) g g1 3
3) log, /> log, m; %<l; I>n; 4) |0g2£>10g2‘/_ 2>1; ‘/2_ ‘/25

319. 1) logz4,5>0=1log;], Tk. 3>1; 45>1;
2) log;0,45<0=logzl, T.K. 3>1; 045<1;
3) logs253>0=1logsl, T.k. 5>1; 253>1;
4) logy59.6 <0 =loggsl, T.k. 0,5<1; 9,6>1.

320. 1) logyx = -03; logsx =log337%3%; x=3"<1=3% 1t 3>1;
-0,3<0;

l 1.7 l 1.7 1 [} ]
21 =1,7; log)i x=log,| — =[=| <l=|=]|;Tk —<1; ,720;
) logy x B! g%@ * (J [J 3°

3) logyx =1,3; log; x =log,2"; x=2"51=2% 1k 2>1; 1,3>0.
321. 1) y =logg o075 X — yObiBatowas, T.k. 0< 0,075 <1;
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V3

2) y=log£x — yObiBalolas, T.K. 0<T<l;
2

3) y=Ilgx =logox — Bospacraiowas, T.k. 10> 1;
4) y=Inx =log, x — Bo3pacratowas, T.x. e>1.
322.1)

323. log, 3~ 16;

log, 03~ —1,7; i~

log,5=23; of /o X
log, 0,7~ -0,5.
324. 1) 2)
y y
_G—F‘QX ] 4 "
3) ‘ 4)
y y

p— 1
o , _LT)
X of X

325.1) logsx >logs3; x>3, Tx. 5>1;

1 1 1
2) log; x>log;—; x=2—, k. —<1;
) logyx>logi g5 x2g 5
3) Igx>lg4; x<4, Tk 10>1;
4) Inx>1In0,5; x>0,5, Tk. e>1.
326. 1) logzx <2; logyx <log;3%; x<9, Tk 3>1;
2) logg4x>2; log0,4x>log0,4(0,4)2; x<0,16, Tk. 0,4 <1;

l 16 ] 16 l
3) logix216; log,x>log,{—| ; x<|=|, Tk. =<1;
) logy e gg(zJ (2) 2



4) logg 4 x <2; logy4x <logg40,4% x20,16, T 0,4<1.
327.1) log;(5x —1)=2; logz(5x-1)= log3 ; S5x-1=9; x=2;
2) logs(3x+1)=2; log5(3x+l)=log55 ; 3x+1=2; x=8;

3) logs(2x-3)=1; logs(2x-3)=log,4; 2x-3=4; x=3,5;
4) log7(x+3)=2; log;(x+3)=1log,;7 ;x+3=49; x=46;

5) 1gBx-1)=0; lgB3x-1)=lgl; 3x-1=1; x=%;

6) lg(2-5x)=1; lg(2-5x)=1gl0; 2~-5x=10; x =-1,6.
328. 1) y =log4(x —1) — obnacTtb onpenenenns x—1>0; x>1;
2) y =logg 3(1+x) — obnacts onpenenerus 1+x >0; x>-1;

Hy= log3(x2 + 2x) — obnactb onpeaeneHus X*+2x>0; x<-2 ux>0;

4) y=logﬁ(4—x2) — obnacTb onpeaeneHus 4-x? >0; 2<x<2.

329. y= logz(x2 —1) — obnacTb onpeaeneHus x2-1>0; x<-1I;
x>1, Tk. x>1 — Bxoaut B ofnacTe onpenencHus U 2>1, TO AaHHasd
($YHKLMA BO3pAcTaeT Ha MPOMEXyTKe X > 1.

330.

1 3
1) %+lg3=lg3E +1g3=1g3 : <Igl9-Ig2 =1g9,5,1.x. 10>1; 32 <9,5;

=lg |—= <lg7—Y~, Tk ,
2 J7 2 NE

3) 31g7-1g5) = Ig(1,4)> >lg9—-§—lg8=]g§=lg2,25, T.K 10>1;

2) S+l [5 L 5edT ppi0s, [5 50T,

(1,4)3 =2,744 2,25 ;

4) 1glglg50 < Ig> 50.

331.1) y =logg (x2 —3x ~4) — ofbnactb onpeaeneHns x2-3x-4>0;
x<-lux>4, .

2)y= log‘/g(—x2 +5x +6) — obnactb onpeneneHus x2-5x-6<0;

-1<x<6;
x%-9 x? -
3) y=logg 5 obnacTs onpeneneHus
X+

>0; -5<x<-3u

x>3;

4) y=log, xz— 4 — ofnacTb onpeaeneHu >0; x>4;
3

x“+4 x“+4
5) y =log,(2* —2) — obnacts onpenenenns 2* —2>0; 2% >2; x>1;
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6) y=log3(3"_l -9) — onacTs onpenenetns 3% > 9; x-1>2 x>3.

332. 1) y=logs(x-1) — obnactp onpenene- y
1
HHS X—-1>0; x>1; / >
o 1
MHOX€ECTBO 3HaY€HHIi — MHOXecTBO R. x
2) y=log,(x+1) — obnacts onpeaencHHs y
3
x+1>0; x>-1;
1
MHOXECTBO 3HaY€HH — MHOXecTBO R. N
4 >
° x
3) y=1+logzx — o6nacte onpeaeneHus y
1
x>0; - >
MHOXeCTBO 3HaueHuii — MHOXecTBO R. X
4) y-logix-1 — oO6nacTe ompeaeneHus Y
3
x>0; 1
MHOXeCTBO 3HaueHuit — MHOXecTBO R. AN E
Lo X
5) y=1 +log3(x —1) — ofbnacTb onpeaeneHus y /
x-1>0; x>0; '
MHOMKECTBO 3HaUCHHI — MHOXeECTBO R. ¢ '[ x

333. 1) logyx =—x+1; u3 pu- 2) U3 pucyHka BHAHO, 4TO rpadu-
CyHKa BHIHO, YTO rpaduxy dyHkipi K4 byukumnii y=log;x u y=2x-5
y=logy, x u y=-x+1 nepeceka- :

nepecexaroTCA Npu X =2.
1orcs B Touke (1;0), T.e.mpy x=1.

~

3) U3 pucyHka BUAHO, YTO rpa- 4) U3 pucyska BUAHO, 4TO rpadu-
¢ukn dyskimi y =lgx u y=\/; kv bynkumit y=lgx u y=2"" ne-
He MepeceKaloTca. peceKaloTcs MpH X = 2 .
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334. 1) y=|logs x| obnacts onpenenens —

x >0, MHOXecTBO 3HaueHuil y >0 ; nauHas QyHx-
uus yObiBaer npu 0 < x <1, Bo3pacraer npu x >1.

2) y= log3|x| 00nacTb ONpeacneHns — MHO-

xecTBO R, xpome x =0 ; MHOXeCTBO 3HAYEHHH —
MHOXecTBO R, naHHas ¢yHxkuus yOGbiBaeT npH
x <0, Bo3pactaer nnpu x>0 .

3) y=log;[3-x| ofnacts onpenenenus —

MHO-XecTBO R, kpoMe X =3 ; MHOXECTBO 3HauCHHH
— MHoxecTBO R, naHHas ¢yHkums yGbiBaeT npH
X <3, Bo3pacTaer npu X >3.

4) y=il—|og2 x| obnacts onpenenenns —

x>0, kpomMe X =3; MHOXECTBO 3HAYeHHH —
y20, nanHas ¢yHxkuus y6wiBaer npH 0 <x <2,
BO3pacTaer npu x > 2.

338.Hy= ]0g2|3 - x| - |0g2'x3 - 8| — obs1acThb OnpeaeseHHs
[3-x|>0
‘x3 —8! >0
X € (-00;2) VU (2;3) W (3;0).

2) y=logg s Jx+l+ logg 4(1- 8x>) — o6nacrs onpeaeneHus

{X+1>0 x>-1 x> -1

,T.€. X#3;, U x3—8¢0; X#3 M x=#2;

1
; 15 1 —“l<x<—.
1-8x3 >0 x3<§ x<5 2
336. 1) x’-5x+6=0; x,=3; X,=2; x—3=0; x=3, 3HAUMT x’~5x+6=0 sBasercs
cneacrsueM x—3=0;
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2) [x|=5 xi2=2%5; Vx? =5 x|=1%5, 3HauuT, KaXOE M3 ABYX
YpaBHEHHii ABNAETCS CEACTBHEM APYTOTO.

3) -x-z——ﬁi-z- =0 {xz “3x+2=0, 4 =2, x23x+2=0; x,=1 u x,=2, 3Ha-
x—1 x-120
2 X2 =3x+2
4uT, X"-3x+2=0 — cieacTBUE ypaBHEHHUS — - 0.
X —

4) loggtlogg(x-2)=1; logg(x’-2x)=logg8; x’~2x-8=0; X,=2 — MOCTOPOH-
Hul KOpeHb, X;=4;

logg(x—Z) 1; loggx®~2x=logs8; x*~2x—8=0; x,=2; X,=4, 3HAUUT, ypaBHe-
HHE logs(x —2x)=1; ABnAeTcA CNeACTBHEM YPABHCHHSA logs+log3(x—2)—l

337 1) logy(x—-5)+Hogy(x+2)=3; logy(x-5)(x+2)=! =log,2’; x*~3x-10=8;

x> = 3x — 18 = 0; X = — 3 — NOCTOPOHHHi KOPEHB, 3Ha‘lHT, Xx=6.

2) logz(x—-2)+ log3(x +6)=2; logz(x—-2)(x+6)= log3
x? +4x-12 =9 x2 +4x 21 = 0; X =-7 — NOCTOPOHHMH KOpPEHb, X =3.

3) Igx +y3)+lg(x—3)=0; lg(x +V3Xx—v3)=lgl; x*-3=1; x*=4; x=—2
— MOCTOPOHHHH KOPEHb, X=2.

4) lg(x—1)*Hg(x+1)=0; lg(x—1)(x+1)=lgl; x-1=1; x*=2; x = —J_2_ — no-
CTOPOHHHH KOpeHb, 3HAYHT, X = J_Z_ .

-1 x -1
338. 1) lg(x -1 -lgx - 11) =1g2; jg2""-1g2; =
) lg(x—1)-lg( V=182 lgm—— =12 —

x—-1=4x-22; 3x=21; x=7,
2) IgBx—1)-lg(x+5)=lgs; 193X =L _jgs: 3X=L_ 5. 3x-1=5x+25; 2x=-26;
X+5 X+5

’

x=—13 — NOCTOpOHHHH KOpEHDb, 3HAYUT, JAaHHOE YPaBHEHHE He HMeeT AeiiCcT-
BHTEJIbHBIX pELIEHUH.

3) log3(x3—x)—log3x logs 3; Iog3 =log3 3; X 2.1=3 x?=4

X=—2 — IOCTOPOHHHH KOPEHB; X=2.

339- 1) -;-lg(x2 +x-5)=1g5x +lg5L; lg\/x2 +x-5= lg:—x; VXt +x-5=1;
X X

x24x—6=0; x=-3 — NOCTOPOHHMt KOPEHB; X=2.

2) %lg(x2—4x—l)=lg8x—lg4x; lg\/xz—4x—l=lg%§; Vxl-4x-1=12
X

X?—4x~5=0; x=—1 — NOCTOPOHHHM} KOpEeHb; X=5.
340. 1) logy(5x+3)=logy(7x+5); Sx+3=7x+5; x=—1 — NOCTOPOHHHI KO-
PEHb, 3HAYHT, JaHHOE YPABHEHHE HE UMEET JACHCTBUTENbHBIX PELICHHHA.
2) logi(3x —1)=log(6x +8); 3x-1=6x+8; x =—3 — NMOCTOPOHHHMH
2 2

KOpC€Hb, 3HAYHT, NIaHHOE€ YPABHCHHE HE HMEET IEeHCTBUTENbHBIX pel.ueﬂm‘i.

log,x =0 log, x = log, 1
341. 1) log; (x-1) log; x =log; x; ’ ; §
) log; (x-1) logy & {log,(x -1)=1 {log7 (x-1)=log,7
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X +1 — nocTOpOHHMIA KopeHb; X —1=7; x =8

! 3x-2)=0
2) log, xlog, (3x - 2) = log, (3x - 2); 08, 5x=2) ;
3 3 3 log, x =1

log, (3x -2) =log, 1 1
3 3. . . i
3x-2=Lx;=5x, = 3 NOCTOPOHHH# KOpEHb

log; x =log, !
3 33

’

l —
3) logy(3x +1)logy x = 2log, (3x +1) ; {032(3)(”) 0

log 3x Iog33 ,

3
log,(3x +1) = logy 1 . ; 3x+1=1;x = 0 — nOCTOPOHHHH KOPEHD, 3HAYUT, X =9
logsy x = log;9 ;

4) log j5(x —2)logs x = 2logs(x - 2); 2logy(x - 2)logs x = 2log(x - 2) ;

{1083()( -2)=0, {logz(x 2)=log;1

;X =3; x,=5.
logsx =1 logs x =logs S

342.1) {lgx—lgy=2 {|g§=lg102 {x:]()Oy {X=100y {y=10

X —10y =900 x =900+ 10y x =900+10y |100y =900+10y |x=1000
2) log3x +logyy =2 log;xy:log332 xy=9
x’y-2y+9=0 |x2y-2y+9=0 (x’y-2y+9=0
=2 9
y X=— - y:
y y =—4,5 — IOCTOPOHHMIi KOpEHb, 3HAUMT, { .
81 x=1
5 " *9=0 2y’ -9y-81=0

343 1) log5x2=0 log5x —logsl x=1; x, 2=t

2) log,;x =3; Iog,,x Z=log,4’; X 2=64; x,,=+ 8;

3) log;x =0; Ioggx =log;1; x =1; x=1;

4) log.,x =6; log,x —log‘1x346 x3=4096; x=16;

5) lgx*+lgdx=2+1gx’; 1g(4-x*)=Ig10*+lgx’;

lg(4x5)=lg(]00x3); 4x5=100x3; X(x*-25)=0; x=0 — MOCTOPOHHH KOpEHb;
X=-5 — NoCTOpOHHM#H KOpEHb, 3HAUHUT, X=5.

6) lgx+Hlg’=lgox; Ig’=lg9x; x’=9x; x(x*-9)=0; x;=0 M x,=3 —
NOCTOPOHHHE KOPEHH, 3HAUMT X=3.

344.

logs(x +2)Xx +3)+ log4

1) x? =20, x]2=+~/——_2\/_'
2) log2 1)(x+4)=2; logy(x-1) —log222 (x=1)>=4; x=—1 — no-

3_2 logg(x? —4) =log, 4% x> ~4=16;

CTOPOHHHH KOpeHb, 3HaYHT X = 3;

3) logz x* ~logs -—:—6 =3; logy x(x +6) = log; 3%; x? +6x-27=0; x,=9; x,=3;
X
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4) mziﬁ +ogox; logy(x+4)x)=log2’; x=(x+4)=32; X’+4x-32=0; x;=4; x,=8.
345.x 1) 2%e.58%=1600; (2°-5/¥=1600; 40¥=40% lgx=2; lgx=Ig10%
x=10% x=100;
2) 21033 x? ’Slog3 X =400; 22Iog;x _Slog,x =400; (4 5)log;x = 202;
20'8* =20%; log, x =log; 3%; x=3%; x=9;

! + 2 =1;2-lgx+8+2lgx=(4+Igx}2-1gx);

4+1gx 2-Igx

10+1gx =8-2lgx—lg?x; lg? x +3lgx+2=0; Igx =t; t2+3t+2=0;
- 1 -2 1

=1 lp=1; lgx = 1g107"; x, = — ; t,=2; lg;=2; lgx =1g107% ; xy =—;

1 =1, 1gx =g X 10°2 gx=2; Igx=lg X2 =100

4) L + 2 =1; 1+1gx+10-2lgx = (5~ Igx)l1+1gx) ;
5-lgx 1+lgx
11-lgx=5+4lgx-lg’x; Ig’x-5Slgx+6=0; t=lgx; P-5t+6=0; t,=3; lgx=Igl0’;
x=1000; t,=2; lgx=1g10*; x=10% x,=100.
346. 1) 2°1=07 yy 3x+1=3 — PaBHOCH/IBHEI, T.K. KOPHH I€PBOrO Ypas-

HEHHs ABJIAIOTCA KOPHAMH BTOPOro, H HA0GOPOT.
2) logy(x—1)=2 1 x—1=9 — paBHOCH/IBHEI, T.K. KOPHH NEPBONO ypaBHEHHS

ABJIAIOTCA KOPHAMH BTOPOTo, H HA00OPOT.
6
347.1) {lgx—lgy=7_ {2lgx=12 ‘{lgx=6 _{ng=1g106 ,{"=10
lgx+lgy=5" |lgx+Igy=5 |6+Igy=5 = A7y
g gy 2 gy gy gy =Igl0 y 0
l 1 X=Z x=£
2) 1082"*'5'082;:4; )'2 1 : Y2 ;
xy =2 log, = +1 =log,2* |lo =log, 16
y Szy 0827; 082 Szm 82
2
X=— x=_2_ x=l x=8
Y y Yy |
1 1 1 y=-
=8 =_ =—
Wy W=z v a £
. 2log, 2 .
348. 1) logy x~2logy 2=-1; log, x — =-1;
log, x

log22x+log2x-2=0; logox=t; 2+t-2=0; t=1; log,x=t; log;x=log,2; x;=2;

t,=2; log, x = log; 272 ; X3 =% 3

2
2) logy x+log, 2=25; log2x+11°82 ~25=0; logf2x-25-logy x+1=0;
082 X

1
t=log X; t,=25-t+1=0; t,=2; log x =log 2% x,;=4; tz=%; logy x=kgy 7} x,=\2

3 2log33 2
3) loggsx+2log,” =3; logy x + 1 -3=0; log?3x-3log; x+2=0;

083 X
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t=log;x; t*~3t+2=0; t,=1; logyx=log;3; x,=3; t,=2; log;x=log;3% X; =9

3
4) logzx—6log,3=1; 10g3x_?1°g3 —1=0; log?3x—log3x—6=0;
og3 x

t=logyX; t* —t-6=0;=3; log; x = logy 33; X=27; t==2; log; x = log; 372; xzé.

349. 1) log .9+ log - 4=2; %logx9+2logx4 =2log, x 3
log,3+log,4*=log,x%; log,48=log,x’; x*=48; x=—4 /3 — nocTosHHbIi Ko-
peHb, 3HAYHT, X = 4\/3 5

2) log 216 - Iog& 7=2; —;-Iogx 16-2log, 7 =2log, X

2 2. 4 2. 4 . 2
Ing 4_]0gx 7° = logx X", Ing 4—9 = |0gx X‘) N 4—9 = X2 ; X= —; — MOCTO-
POHHHH KOPEHb, 3HAUHT, x = 3.
7
X X 0%
350. 1) lg(6:5"-25-20")-Ig25=x; 15> ’2§5'2°x —Iglox; &3 ’215 207 o

25-10%+25-20"~6-5"=0; 25.4*+25.2%—6=0; 2*=t; 25t*+25t-6=0; t=1,2 —
MOCTOPOHHMH KopeHs; t=0,2; 2*=0,2; x=l0g,0,2;

2)  lg(2x+4)=xIg5;  lg(2*+x+4)=Igl0*-1g5";  lg(2*+x+4)=1g2";
2% +x+4=2"%; x+4=0; x=4.

351. 1) lg?(x+1)=lg(x+1)lg(x—1)+2lg’(x+1);

2
('g(" * ')J —('g(“ * ')] g k) e gy lexeD)
lgx-1)) \lglx-1) lg(x-1) lg(x-1)
lg(x +1) = lg—l—; (x+1)= ! s x2-1=1; x*=2; x=/2 — NOCTOAHHBIi
x -1 (x-1)
KOpeHb; X, =J2; ty=2; lg(x_”):z;
lg(x-1)

lg(x+1)=lg(x~1)2; x+1=x>~2x+1; x(x-3)=0; x=0 — NOCTOPOHHHIi KOPEHB;
X2=3.

2) 2logs(4—x)-logy(4—x)=3logs(4—x)-logs2x;

logs(4—x)
2]og5(4—x)-—1g05g o
5

=3logs(4-x)-logs2x ;

2
o[ logs(4-x))" _,logs(4-x) '0g5(4'x)=t; 27 -3t+1=0;4=1;
logs 2x logs 2x logs 2x

_ 1
logs(4-x) _ . logs(4-x)=logs2x; 4~x=2x; 4=3x; x,=1=;
logs 2x 3

ty =l; M:l; logs(4—-x)=logsv2x ; 4—x=v2x ;
2 logs 2x 2
x*-8x+16=2x; x*~10x+16=0; x=8 — NOCTOPOHHHII KOPEHB; X,=2.
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352.1) flog, 25+3 = ‘/logx 25+3 = log5 3 log, 25+3 =log, 5;
log?x5-2log,’-3=0; logx5—t, £-21-3=0; t,—l

1 1 o, 1
logx5=logx—x—;xl=§;t2=3 logx5 log, x 3, x=%5,n0 x=—5-

— NOCTOPOHHHHA KOPEHb, 3HAYHT, X, = s

2) \/2log22x +3log, x -5 =log,2x ; ‘IZIogz2 x+3logy x -5 =1+log, x;
210g22 x +3log, x—5=1+2log, x +log?2 x; logz2 x+log, x-6=0;
log,x=t; t*+t-6=0; t; = -3 ; logyx=—3 — NMOCTOPOHHHH KOpEHb; 1,=2;
log;x=log,2?%; x=4.

353. Slogs x +log, x —4logys X =a; Slogs x + :°g5x —-2logsx=a;
0gs a

ulog a
ikgs a+l

l
a-logsx ;a>0; a=l; axs5s.

3logsa+1

logsx-(3+ ! y=2a; loggx = -logs 55 X=5
lo 58

354. 1) y = lg(3x - 2) — o6nacts onpenenenus 3x -2 > 0; x >% ;
2)y= log2(7 - Sx) — obnacrs onpesenenus 7—-5x >0 ; x < 1%;

3) y:logl(x2 —2) — obnactb onpeneneus X—2>0; X < -2 HX> \/5;
2

4) y=log7(4—x2) — obnacte onpenenenus 4-x2>0; -2<x<2.

355. 1) logy(x+2)<3; log;(x+2)<log;3%; T.k. 3>1, To x*+2<27; x’<25;
-5<x<25, 3HaYHUT, -2<x<5;

2) logg(4-2x)22; logs(4—-2x)210g882' T.K. 8>1, To 4-2x>64; 2x<-60; X<-30;

3) logy(x +1)< -2 ; logs(x +1)<log3372;T.k. 3>1,T0 x+1<é
8 8
x<—; 3HAYHT, —l<x<——
4) log,(x-1)2-2; ]og.(x—l >|og,(;] . K. —<1 To x-1<9; x<10,
3 3
3HAYHT, 1<x<10;

1
)log.(4 3x)2-1; logl 4-3x >log|(5J T.K. —<1 TO 4-3x <5; xz—%»
5

6) log: (2-5x)<-2; log, (2-5x)<log. (%) ;T K ; <1; 102—5x>4 x<-0,05.
3 3 3

356.1) lgx >1g8+1; lgx > 1g8+1gl0; lgx >80; T.x. 10>1,T0 X >80;
2) lg>2
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3) logy(x—4)<I; logy(x—4)<log,2; T. k. 2>1, To x—4<2; x<6, 3HAuMT,
4<x<6;

4) log,(3x-5)>log, (x+1), T. k. é<1, T0 3x-5x+1; X <3, 3Haumr, |§<x<3;
5 5

357. 1) log;s(x-3)+log;s(x-5)<1; log;s(x —3)(x —5) <log;s15, Tx. 15>1;
x*-8x+15<15; x(x—8)<0; 0<x<8, 3HayHT, 5<x<8;

2
2) log, (x -2)+log (12-x)2-2; log, (x-2)(12-x)2log (%) , TK.
} 3 3 3

% <1, 10 14x—x>-24<9’; x>~ 14x+33>0; x<3 1 x=11, 3nauurt, 2<x<3, u 11<x<12.

358. 1) y=k)g5(x2 —4x+3) — obnacTs onpeaeneHUsA x*—4x+3>0; x<1, x>3;

2) y =logg 3x+2 — obnacTs onpeneneHus 2{_+_2>0; —3-<x<l;
1-x 1-x 3
x>0
3) y=\/lgx+lg(x+2) — 00nacTs onpeaeneHus (x +2 >0 ;
lgx(x+2)20
x>0
X >=2 ;xzﬁ—l;
x2+2x-120
x-1>0
4) y:,/lax—lhlaxﬂi — ofnacTs onpeseneHna [y 1> 0 5
g(x2-1)=0
x>1 : x>1 ;xZw/E.
x2-121 |x?22
359. 1) logs 222 50; logg2X=2 > logs 13 T- k. 5>1,10 3222y
x% +1 x2 41 x? +1
x2-3x+3>0, 2.
y X>—)
3x-2>0 3
2x2+3 2x2+3 1 2
2) log, <0; log, <log/1;T.k —<1,10 2ZX*3 ;5
7 X-— 2 X- 3 2 x-7
2 -x+10>0, x5 7.
x-7>0
3x-4<2x+1 |X<3 1
3) Ig(3x —4)<lg(2x +1), .. 10>1,T0 25 +1>0 x>_L l§<x<5;
2

3x-4>0 i
x>1§
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2x+3<x+1 |x <=2
4) log; (2x +3)>log, (x +1), T. k. %<l,‘l‘0 2x+3>0 x>-15
: ’ x+1>0 x>-1

— HeT AEACTBHTENbHBIX PELICHHH
360. 1) logg(x’—4x+3)<1; logg(x’~4x+3)<logs8, T. k. 81, T0

x2-4x+3<8 [x?-4x-5<0
5 s -l<x<l,u3<x<5;

x2—4x+3>0 |x%2-4x+3>0

2) logg(x% -3x+2) 21; logg(x® -3x +2)2loge6, T. K. 6>1,T0

2 _ 2 _qy_
{x w4226 [xP-3x-420.

’

x2-3x+2>0 [x?-3x+2>0

3) logs(x* +2x) > 1 log(x? +2x) > log33, T. k. 3>1,
2
10 JX +2x>3 :
x2+2x>0
X2+2%-3>0; x<-3, u x>1.

2Y)" 2
4) log x2—2,5x <-l; lo x2—2,5x <lo (—) L T.K —<1,T10
§( ) gé( ) 3 3

x%-2,5x>1,5; x*-2,5%-1,5>0; x<-0,5, 1 x>3.
361. 1) lg(x*-8x+13)>0; Ig(x’>-8x+13)>Igl, T. k. 10>1, T0 X*~8x+13>1;
x*-8x+12>0; x<2, u x>6;

2) logl(x2-5x+7)<0; log](x2—5x+7)<logll;T.K. %<I,To
5 3 5

X2=5x+7>1; X*=5x+6>0; X<2, H x>3;
3) logy(x*+2x)<3; logy(x*+2x)<log,2>, T. k. 2>1, TO

2 2
X +2x<8;{x +2x-8<0;_4<x<_2’,,,0<x<2;
x2+2x>0 [x(x+2)>0

-3
4) logl(x2—5x—6)2—3; logl(xz—Sx—6)2logl[%) , T.K. -%<1,'ro
2 2 2

2 _e,_ 2 e,
X -5x 6S8; X< —5x l4so;-2$x<—l,u6<xs7.
x2-5x-6>0 (x2-5x-6>0
2 2 1 |0g2X2<l
362. 1) log, log, x“ > 0; log, log; x“ > log, 1, T.x. =<1, T0 ;
3 3 3 3 |og2x2>0

2

2
X <2;— 2<x<—l;u1<x<ﬁ
x°>1
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2) log; logl(x2 -1)<1; log; logl(x2 ~-)< log33 ,T.K. 3>1,10
2 2

1

2 x2-1>0
logl(x -1)<3 ,
: : 1 2 1 3
7T'K'—<1,T0 X -—|>(_) ;_ 2<X<—-—
log, (x> ~1)>0 2 2 3
: x2-1<1
3
H—<x<ﬁ_
w2
363.
logg , x —logs(x ~2) < logg,3; loggox+ l°go,z(x -2)< 10g0,2 3, TK.
x2 —2x >3 5
1)0,2<1, 10 logg, x(x —2) <logg,3; 4x >0 ;{X -2x-3>0.
’ | Xx>2
x—2>0
X >3

2) Igx —logg (x—=1) >logg;0,5; lgx +logg;(x —1)>10g0,5 ;

x2-x>2
x2-x=2>0
lgx(x-1)>1g2,1.x. 10>1, 10 <X >0 ; s Xx>2.
x>1
x-1>0

364. 1) log§ o x —Slogg X <6 ;
loggs X = a; a?-5a+6<0; 2<a<3;
2<logpyx<3; logy, 0,04 <logy, x < logy, 0,008;

x>0

0,04 > x > 0,008
Urak, 0,008 < x <0,04.
2) log5'1x+3logo_|x >4;
logo; X = a; a’+3a-4>0; a<-4wma>l;
logg; x <4 WK loggy x> 1;
logy1 x <logg; 10000 HIH logo1 x > logg; 0,1

0 0

x> ; x > 10000 WU x> ;o 0<x<0,l.

x > 10000 x <0,
Orset: 0 <x <0,1 u x> 10000.
365. 1) ! + 2 <1,

S-logx 1+Igx
o= I+a+25-a)-(S-a)i+a) .  a’-5a+6
(5-a)l+a) (5-a)l+a)

]



; , T.e.2<a<3wmH
(5-a)l+a)>0 |-l<a<5$

a’-52+6>0 {a<2, a>3
(5—a)(l+a)<0’
lgx<—1, 2<lgx<3, Igx>5

{a2—5a+6<0 , {2<a<3

,T.e.a<-1,a>5;
a<-l,a>$5

x>0
x <0,1, 100 <x <1000, x > 100000

Wrak, 0 <x <0,1, 100 < x < 1000, x > 100000.
Orser: 0 <x<0,1, 100 < x < 1000, x > 100000.

2)logs 2-37""<x+1-logy4; log; (8—4-37%) <logs 3**!;
8-4-3%>0 [37*<2 '

8-4-37% <3%.3 8.3 —4<3.3X.3%

’

1
{3—:( < 3lo8;2 x> -log;2 X >~log32=log35

3% 2 ax A

3(3*)2-8-3*+4>0 |37 <3, 37 >2 x<1og3§,x>1og3z
1 2

Hrax, logs 3 <x< logs 3 x>log;2.

Ortser: log, % <x< logs -;— , x>logs2.

3) log,._;(4x+7)>0; log o ,(4x+7)>log. ,1;

7
x>-1 ax+7>0 |X>-
4x+7>0 4 4
3 >2 W x+7<l 3
4X+7>1;{x>-=; X 5 ;4%X<73 ;
2 2 x“-3<1 N 5
x“-3>1 x2>4 <x<

2_
x7=3>0 —J3>x, x>\/§
7
-Z<X<— J3-

Otser: _%<x<—\[?;,x>2.

4) log_ii(s/E—Zx)<0; logx_4(~/3-2x)<log,__.l

5x—6 5x-6 5x-6
x<£

- 2 -
Jg x>0 \/g—l J€21<x<§ §<x<£ WIH
s/g—2x<1; x>T; 6 s ; 5 2
x—1 —< X< =

>1 :4x+5 5 4

5x-6 TFarste
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V6-1 J6-1
V6 -2x>1 X<—— X<
-1 o <l 6 1 6 x<‘/g"'_
%6 x<l, x>§ x<,x>§ )
x-1 -4x+5 6 R
5x—6<l 5x-6 <0 x>§, x>?
Orser: x<£——1,£<x< ﬁ
: 2 5 2
366, 2 < 7 ;3"=a;—2—s ’ )
3¥-1 9*-2 a-1" a2-2
{2(a2—2)$7(a-l) {2a2—7a+350 %sasB )
(a-1Ka?-2)>0 @-a’-2)>0 |_fF<ac<l, a>y32
1
maK,ESa<l,u \/5<a53 Win
2 2 1
{2@ ~2)>7a-1) {2a—ﬁa+320 asz, a2} a<—2
@-1@’-2)<0  (@-D@*-2)<0 |3<_y7 1<a<y2
Tezcy V2 <3*<3; F<-2;
2
—log;2 <x<0; log;ﬁ <x<1. B Tperbem ciyuae pelleHHii HET.

Oreet: — log;2 <x <0, logsv2 <x<1.

367. 4 (V16* 1 +2)<4|4*—1|; 4" - V16 _1 <414 -1]-2- 4%

JleBas vacThb HEpaBE€HCTBA BCErja HEOTpHUIATE/IbHA, NO3TOMY HEPAaBEHCT-
BO BO3MOXHO TOJIBKO MpH

1-x>0 [xs1

1-x _ 1-x 1
{m 120 {m 21 #>2 Jx>lime texs
2

414% —1]|=2-4% L b3
| [-2-4">0 |(2]4"-1]>4 1 x>0

x<1 x<l [
WIH [3.4% < 2. x<10g4§;1'.e.x<0,max,x<0u 5<xsl.
4* <1 x <0

a) [Iyctb x < 0, nepenuiieM HEPaBEHCTBO, PACKPLIB MOAYJIb

V16T 21 <4 (1-49-2-4% 16X —1<4-6. 4%

16 (16' "~ 1)< 16— 48 - 4* +36 - 16%; 4 =a
37a’-48a>0; a <0 — pelenyii HeT WM a > 4—3 ,T.e.

x<0

s 48 5 pelueHui HeT.
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6) —;—< X < |, nepenuiieM HeEpaBEHCTBO, PaCKpbIB MOIY/b

4167 <1 <4 @ = 1)=2-45 4% Y167 -1 <2. 4% 4; »

16*(16' " *-1)<4- 16"+ 16; 4 =q

5a2-16a>0;  a<0— pewenwuii HeT W a > %,T.C.

1

—<x<1 (1 ___
2 16 2<x_l ;  HTaK, 1 2x>2—log,S.
4x>? x>2-log,5
Orser: 2 -logy5<x< 1.

368. 1) log;s225 =log;s152=2;  2)logs256 = logs4*=4;

1 -5 1 -3
3)log; — =log3~° =-35; 4) log; — =log;7 " =-3.
) 83243 g3 ) % 15 g7

-3 -4
369. 1) log; 64 =log, (l) =-3; 2) log, 81=log, (1) =—4;
3 \4 3 I\3
3) lo —]——Iog (-‘-)J =3 4) lo; -1——lo (lT =6
B B3 T 8o I8 5] =6

370. 1) log;; 1 =|0g]] (1])°=0; 2) |0g77= log7 7I =1;
3) logis 64 =logs 2°=%10g,2=8; 4)logy 9=log,, 32=2log; 3=2.
) logye By 2= logp 2 =2 ) logz; 8y 37 =3logs 3=3

1
371. 1) (0,1)7'8%3 = (0,1)'°81 %3 = 03; 2) 10784 =10% =

~logg 4 log

3N
1) 4logl3—§k>g127—2k>g16=4hg13-2k)gl 3-2log, 3-2log, 2=2log,2=2;
2 2 2 2 2 2 2

2) %Ig0,00l +1g31000 —%nglOOOO = -§|g|o3 + lglO—%lglOO =-2+1-

=-a_9s
5
373. BeiYHCAHTD € MOMOILBIO MHKPOK&IBKYJIATOpA.
374. 1) y = log, x; 2)y= log; x
4

X

~ -
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Dynkuns y = logx sBaserca BospacTaioleit, ay = log, X — y6biBaiouas.

4
DyHKuus y = log,X NpHHUMAET NOJIOXKUTENLHEIE 3HAYeHHA IPpU X > |, ay =
= log X MPUHHUMAET M0JI0XKHUTEJIbHbIE 3HAYEHHUA IPU X < 1.
4

OyHKUHA Y = logyX NPUHUMAET OTPULATENbHBIE 3HAYEHHA IPU X < ], ay =
= log) X NPMHUMAET OTPHLATENbHBIE 3HAYEHHS MIPH X > 1.
4

O6e QpyHKUMHM NPHHHUMAIOT 3HAYEHHS, PaBHbIE HYJIIO, B TO4Ke X = 1.
375. 1) y = logg ; x — y6biBatomas, T.k. 0,2 < 1;

y= Iog\/g X — Bo3pacTalolas, T.K. ‘/5_ >1;
3)y = log, x — yOriBatowmas, T.K. % <l

e g

4y= logﬁ X — yObIBarowas, T.K. - <l.
2
376. 1) logy x=5-x; 2) log; x = 3x.
3

1) Noctpoum rpaduku yHxk- 2) Toctpoum rpadukn QyHKumMi
uuid y; = log; x ny2 =5 - x. Bu-  y, = log, x ny, = 3x. Buaum, uto onu
IUM, HYTO OHH MepeceKaloTcs B 3
Touke X; =~ 3,8. IT0 M ecThb peuie- NIEPeCceKAIOTCS B TOUKE X| = l 1o u
HHE ypaBHEHM. 3

€CTb PellieHHE HCXOIHOrO YPABHEHHS.
YA 9=3$

h

377. 1)y =log; (5 - 2x); 5-2x > 0; x < 2,5. OrBet: X <2,5.
2) y=log, (x* = 2x); X* = 2x > 0; x <0 u x > 2. OtBeT: X <0, X > 2,

378. 1) log, (7 -8x) =-2; 7—8x=4;x=§. Otser: x = 3.
2 7-8>0 8 8
x2-2=x x=-1, x=2
2) g (x* - 2) = Igx; x2-250; {x<—y2, x>y23%=2.0mBET: X =2.
x>0 x>0
2 2 x2=2x>0
379. 1) Ig (x" - 2x) =1g30 - 1; Ig (x" — 2x) = 1g3; ;
x“-2x=3
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X =3,x,=-1. OrtBer: X; =3, X, =—1.
2) log; (2x% + x) = log; 6 — log; 2; log; @2x* +x) = log; 3;

2x2+x=3

X X ;x,=l,x2=—3. OtBer: x;=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. Ortsert: x; = 0,1, x, = 10000.
4) logix-5logyx +6=0; logyx =a; a®—5a+6=0; a=2,a=3;

log x=2,log; x=3;x,=4,x,=8. OrtBeT: X; =4,x,=8.
380. 1) log; (x-2) +log, (x-3)=1;

logy(x ~2)(x-3)=logy 2 [x?-5x+6=2 [x=1, x=4,
{x 2>0, x-3>0 {x>3 {x>3 '
x=4. Orser: x = 4.
2)logz (5—x)+logz (-1-x)=3;

logy(x ~5)(x +1) =1og327  |x? -4x-32=0 [x=8 x=-4
{5—x>0, -1-x>0 { {x<—1 ‘
x=-4 Otger: x =4,
Nlgx-2)+Igx=Ig3;lg((x-2)-x)=1g3;
x2-2x-3=0  [x=3, x=-1,

{x—2>0, x>0 {X>2 ’

x=3. Otger: x = 3.

4) log‘/g(x—l)+logJ-g(x+4)=long6;
{Iogﬁ(x—])(x+4)=log£6_ x2+3x—l.0=0‘ {x=—5, x=2
x=1>0, x+4>0 ' { '

x=2. Ortger: x =2.

38L. 1) logy(x-5)<2;  loga(x-5) < log, 4;

x < -1

x> 1 x>1

X_SS4; XS9;5<xS9. OrtBeT: 5 <x<9.
x-5>0 X>5
2) logz (7 —x) > 1; log; (7 — x) > log; 3;
{7—x>3; {x<4;x<4. OrtBer: X <4,
7-x>0 |x<7
3) log:(2x +1) > =2; log;(2x+1) > log, 4;
2 2 2
x<-§
2X+l<4; 2 ;—l<x<§. Ortser: -—l<xA<-§.
2x+1>0 1 2 2 2
x>—5

4) log;(3~-5x) <-3; log;(3-5x)<log: 8;
2 2 2
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3-5x>8 |X<-I
3—5x>0; 3 Xx<-1 OtBer: x <— 1.

X<=
5
6
X>—
5-4x <x-1 5
382. 1) log; (5 - 4x) <logy (x = 1); {5-4x>0 x<§; §<x<%.
x~-1>0 x>1

OrtBerT: —2—<x<2.

4
x+5<x+] XS
2) logg (2x + 5) 2 logys (x + 1); 2x+5>0 X >—§;
X+1>0 x> -1
peleHui HeT. OTBeT: pelleHui HeT.
383.
2 CIxPE2x+2<10 [x?+2x-8<0
1) lg (x +2x+2)<1’{x2+2x+2>0 {xeR 4<x<2
OrBer: 4<x<2.
2 -—
2)log; (x> + 7x = 5)> 1; X“HTx 5>3;x2+7x—8>0;
x2+7x=5>0
x<-8ux>1. Otser: x<-8ux>1.
384.1) log —1——log 3—;——§log 3——§ Orser: _8
. \/533/3 }; 3 3 3 . 3‘
1 29 9 9
2)log s——==log 5*=—=logs5=—=. Oret: ——.
st s 2 8873 2
2
3) 2271825 - 12 =i. Orner:i.
20325 5 5
4) 3,68 Z36.10=36. Orser: 36.
5) 2|og5£+3log28=2-%+3-3=10. Otser: 10.
6) log, log, log, 2'® = log, log,16 =log, 4 =2, Ortger: 2.
385.1) log|l " log.l; Iog.—l- =log;3>logy2=1,
73 32 23

1
loglé = log; 2 < log; 3 = 1. 3naumr, k’glg > log
3 2

2log, S+log, 9 2log, 5+logl 9

2) 2 S n8; 2 s =22‘°8225“=275>./§.

1
15" .
32
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2log, S+log, 9

3HayuT, 2 s > s/-8-
386.

6

- - 0
logso 64= g2 _ 6lg2 _ 6(1g10-1g5) =6 6lgs < 1,806 ~1223.
1g(3-10) 1g3+1 Ig3+1 1+1g3 14771 ]

Orser: ~1,223.
387. fog 15= lg5+1g3 _ Ig5+Ig3 . 1,1761 0,756 .

21g3+21g2  2Ig3+2-21g5 15562

OrBer: =0,756.
388. 1) log, 8 < log, 10; T.x. 8 < 10 u log, 8 < log, 10, To pyHKUMA BO3-
pacTaer, 3Ha4MT, X > 1.

2) logx%<[ogx%; T.K. %>% H logx-i—< Iogx—;-, TO QyHKUMA yOwIBaer,

3HayuT, 0 <x <1.
389. 1) Iloctpoum rpapuxu 2) [Ilocrpoum rpapuku ¢yHKIMid
dymxumit yi=log; x ¥ y,=3 . Bumum, Y1 = 2° M 2 = log, x. Buaum, uto
X 2

YTO OHM MEPECEKAIOTCA B TOYKE X;=3. OHH NIEpeceKaloTcs B ToUKe X = 0,4.
3HauuT X = 3 — pellileHHe YpaBHeHHs. 3HAYMT, X = 0,4 €CTL pelueHKe ypas-
HEHHS. y

Z

7 N

390. 1) 3% =10; 4x =log; 10; x = %log; 10. Orser: x = %log; 10.

0

2)23"=3;3x=log23;x=%logzii. OrBer: x = %logz 3.
3)1,3%2=3;3x -2 =log;; 3;x = %(mgL3 3+2).
Orser: x = %(log,,g 3+2).
] S+4x 1
4) H =1,5;5+4x = log, 1,5;x = L (log, 1,5~ 5).
3 3 4 3

Orser: x = %(logl 1,5-5).
3
5)16*-4""'-14=0;4"=2a;a’-4a-14=0;
a, = 4+§ﬁ,82= 4_3‘/5;4"=(2+3\5);x=log.(2+3w/5)
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wiu 4% =

4-62
2

< 0; peleHHH HeT. OtBet: x =logy(2 +3 »/5 ).

6)25%+2.5-15=0;5=a;a*+2a—15=0;a,=3,8,=-5;
5% =3; x=logs 3 win 5* = - 5 <0 — pewieHHU HeT.

OTBe'r'x—log53
11 1 11
391. 1) log; x + logg x + logyy x= —; logs x + — lo x+—lo X=—;
) log; 29 g2 o8 5 logs 3 logs 2
11 11 1
— logz x= —;lo = —;x=43.
6 23 2’ g3 X 2 ~/_
OrBer:x=ﬁ.
2)I0g3x+logﬁx+]og1x=6;log3x+210g3x—]og3x=6;
3
logy x=3;x=27. Orser: x =27.
logyx _
3)log; x - logy x =4 log; 2; log; x - =4 log; 2;
log; 2
log§x=4log§2;log3x=2log32mulog3x=—210g32;
x|=4unux2=i. 0naer:x1=4;x3=l.
4 4
4) log; x - logz x =9 logs 3; logs x - logsX ~9ogs3;
logs 3
loggx = 9log§3 ; logs x = 3logs 3 wn logs x =- 3 logs 3;
x1=271/umx2=L. Orsert: x; =27, xz—L
27 27
392. 1) log; (2 - x°) - logy (- x) = 0;
-x>0 x<0 ' x<0
2—x2>0 - 2<x<\ﬁ - 2<x<\[2_, x=-1.
2 — = = —
log; === =logz1 ¥ -2=x x=2, x=-1
OtBer: x=-1.
2) logs x2-12)- logs (- x) =0;
x2-12>0 x<—2\/§,x>2«/§ X<—2\/§,X>2\/§
-x>0 x <0 x <0,
—x? 2 _ = -4 =
l0g512 X = logs1 12-x2=x X , x=3
x=-4. OtBet: X =—4.

3) logaVx -3 +log,V3x—-7 =2;
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x>3 Xx>3

x-3>0
3X-7>0 x>% x>%
loga (x -3)3x-7) =logz4  |(x-3)3x-T)=16 [3x2 _16x+5=0
x>3
1; x=S5. Otser: x = 5.
X=5x==
3
A lg(x+6)—lgv2x - =lg4;
x+6>0 3 3
X > = X>—=
2x-3>0 2 2
(x+6)=4y2x =3 (X’ +12x+36=32x-48 (x’-20x+84=0
X>:—;
2 X =14,%,=6. OtBerT: x; = 14, x, = 6.
x=14, x=6

393. 1) log f; x +4log, x +logg x = 13; 2|og2x+210g2x+§log2 x=13;
log, x =3;x=8. Ortser: x = 8.
2) logo’s(x+2)—log2(x—3)=%log. (—4x -8);

7z

—logy(x +2) —logy(x —3) = —logy(—4x - 8) ;

x+2>0 X>-2
x-3>0 x>3 — pelueHHit HeT.
—4x-8>0 x<=-2

(x+2)(x-3)=—-4x-8 |x?+3x+2=0
OrtBer: pellieHHil HeT.

394. 1) Iog15+logll2+%logx3=l; —Iogx5—%logx12+%logx3=logxx;
X X2

=L 1
'°g*J%§5='°SXX; T LT Oteet: x =0, 1.
) x#l, x>0

1 1 1
2) 3 log, 7- logvl_; 9-log 2 28=1; > log, 7+2log, 3 ‘EIng 28 =log, Xx;

9
9.7 ==
long[=long;.x 2 i x=4,5- Orset: x = 4,5.
28 x>0, x=#1
2
, E>0 x>1 .
> .
39s5. 1) log,—=log, x; {x>0 x>0 X ’
x—1 x=2, x=-1

i:x xz—x—2=0

x=2. OrtBeT: X =2.
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10

10 750 [(x<7 x<7
2) log; =log,x; {x>0 x>0 x>0
1 7-x 2
10 . |x2-7x+10=0 [(x=2, x=5
7-x
X1 =2,%=5. OTtBer: X, =2, X, = 5.
x+8 0
8 e x<-8, x>1 o1
3 1gX - 1gx; (x>0 x>0 X
x-1 x=4, x=-2
£+—-8=x x2-2x-8=0
x-1
x=4. Otger: X =4.
x-4 0
4 2 x<2, x>4 x<2, x>4
4) lgx_2=|gx x>0 x>0 x>0 ;
” ﬂ:x x2-3x+4=0 peweHuit Her
x=2

PeLIEHHH HeT.

OrseT: peleHHH Her.

396.1) logﬁ(x—4)+logﬁ(x +1)<2;

x-4>0
x+1>0

IogJ(;(x -4)(x + l)slogﬁ6

x>4
-2<x<S5§

4<x<5.

x>4 x>4
x> -1 2
x“-3x-10<0

x?-3x-4<6

Otser: 4<x<5.

2) log, f5(x—=5)+log, (x+12)<2;

Xx-5>0
x+12>0

log3ﬁ(x —-5Xx+12) slog3ﬁ 18

5<x<6.

x>5

Xx>5
x>-12 H
~13<x<6
X2 +7x-78<0

Oter: 5<x<6.

3) log;(8x2 + x) > 2+ logz X2 + log3 x;

8x2+x>0

x>0

s

log3(8x2 +x) > logs 9x3

x>0
9x2 -8x~1<0

Ortser: 0<x<I.

4) logy x +logy(x —3) > logy 4;
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x<0

1
——<x
9

x>0

x(9x2 -8x -1)< 0

x<—l, x>0
8

x>0 B
" x(9x% -8x 1)< 0’

; O0<x<l1:

<l



x>0 x>0

>3
X-3>0 ; 9x>3 ; {x ;
x<-l, x>4
log; x(x -3) > log, 4 x2-3x-4>0
x>4. Orser: x > 4,

5) log, (x —10)—log_.(x +2)>-1;
) s s

x~10>0 x>10

x>10
X+2>0 ;9X>=2 ; >-f
X2
x-10 X-10<5x +10
—_ >
log% e _log§5
x> 10, Orger: x > 10,
6) log, (x +10) + lo X+4)>-2;
5717_ 8717_(
X+10>0 X >4 >4
X+4>0 ; 2 ; . 3;
log (x+10)(x+4)>log| 7 (X7+14x+33<0 <x<
N N
—-4<x<-3, OtBer: ~4<x<-3,
397. 1)4log4x—33logx4sl;
2
4log, x — 33 -1<0 4'°g4"l°g4""335
logy x ; logy x ; 06o3HaumM log, x = a;
X#l, x>0 x#1, x>0
1-265 144265
2 fas———
4a“-a-33<0 8 0<lo x<l+‘/2_6§
a>0 ;4a>0 BaX S —2 ;
xzl, x>0 x#l x>0 x#l, x>0
/365
l<x<4 % ypy
1-J265 144265
42’ -a-33>90 as—g ax—> 1-365
logyx < X2
a<o0 ;{a<0 ; 8
xzl, x>0 x#l x>0 xzl, x>0
1263
O<x<q4 3
1265 1265

OrBer: 0<x<4 8 Hl<x<4 s
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2) log, 3<4(1+ log, x);
3

2
1 <4-4log;x 4logy x—4logy x+1 <0
logz x H logs x -

x>0, x=1

x>0, x#1

T.K. 4log§ x —4logz x +1 > 0 npu mobsx x € R, TO

gz x <0 o k<l 4log2x —4logzx +1 =0
; O<x< WK ogzx—4logzx+1 =0;
x>0, x=1 €3 €3
1
10g3x=5, x=\/§. OTBeTZO<X<],X=\/§.
398. ITycTs ay, a,, ... — reOMeTpHUECKas NPOTPECCHS M3 MONOKHTENBHBIX

YuCesl; TOTAA &; + | = &;. 4. PacCMOTpHM noc/ien0BaTENBHOCTD logya), log 2y, ...
B 3T0i1 nocsienoBaTebHOCTU
logpa; - | = logy (a; . ) = logya; + logyq, T.€ 3T0 aputMeTHYeCKas nporpec-
cug ¢ pasHocThio d = logyg.
399. IMycTs a;, a,q, a,q° — UckoMas TI0C/IEN0BATENLHOCTb, TOMA
a; +aq+ alq2 =62,
lga; + lga; + lgq + Iga; + 2lgq = 3lga, + 3lgq =3 (Iga,q) =3,
lga;q =1, a,q=10.
2 — 9. —10-a = 10. 10 2y — £9.
al(l tq+tq )_62,31‘1_ 10,31" —> —“(l tq+tq )_62’
qQ q
10 410+ 10q = 62; 0., 10 - 52=0; 10g> - 52q + 10=0;
q q

q,=5mmq2=%;a,=2mmal=50.

B o6oux cayuasx uckomsle uucna: 2, 10, 50.
400. 1) 2)

y

Jogy 9 i
401. 1) x'8% + 9'B* = 6; x1uT0 4 918X = 6; a0 4 glEX = 6;

glex =3 ]gx:%; x =10 .

Orsert: X =\/ﬁ.
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3x—3 x
2) X3 =100310; lgx(3lg3x—§lgx)=%; Ig2x=a;

9a2—2a—7=0;a,=lmma2=——%;lg2x=l,lgx=i 1,x,=10
1

WK X = li win Ig’x = — % — pewenuit Her.  OtBeT: X; = 10, X, = m

402.1)3 +2log,.13=2logs(x + 1); logsx+1=a;
1

{2a=z+3 {232—33_2=0 {a=2,a=——
a ; 2;

x+1=21 x#0 x#0

X=8, X=\/§—l; X1=8, X2=\/§—l.

logs(x+1) =2, log(x +1) = %
“1x#0

x#0
Ortset: x; =8, X2=\/§—l.
2) 1 +2log,.»5=logs (x +2); logs (x + 2) = a;
{a=§+l. {32—3—220. {a=—1, a=2 {logs(x+2)=—l, logs(x+2)=2
x+22] X%l X # -1 Tlxe-l ’
9
x|=23;x2=—§.

Ortger: x,=23;x2=—-z-.

403. 1) log, (2* - 5) - log, (2* — 2) = 2x;

2% -5>0
X >log, 5
2X-2>0 ; 432" =a
s 2"—5:(2"-2)-2-x
log, 2 =log, 2°~
x> log, 5 x> log, 5 x> log, 5
a——5=4—:-’ a2-9a+8=0 la=1a=8’
x >log, 5
&2 ; x> log, 5 ;s x=3. OtBer: x =3.
2% =1, 2* =8 x=0, x=3
2)log;_x(3-x)=logs_, (1 -x);
3-x>0, 3-x=#1 X<3, x#2 x<l x%0 | 0
1-x>0, 1-x #1 ;ix<l, xz0 ; {3 ,xl x;{;<l’x¢ ;
—x=1- =
1 log,_,(3-x)=+1

log;_,(3-x)= —log, -
HET peLUCHHH.
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{x<l,x¢0' {x<l,x¢0 {x<l,x¢0 {x<l,x¢0

! ; ; ;
3-x=—"|@~-x)-x)=1" |x2=4x+2=0" |x=2+42, x=2-42

1-x
x=2—\/5.

Orser: x=2—\/-2-.
3) log; (2 + 1) - log, (2* "' +2) = 2; log, (2* + 1) - (1 + log, (2* + 1)) = 2;
log, (2*+1)=aja*+a-2=0;a=1,a=-2;log, (2*+1)=1

W log, (2*+ 1)=-2;2"+1=2umu 2"+ 1= %;2"=l,x=0
W 2" =~ % — peLieHHH HeT. OrtBet: x = 0.

4)log 3+ 7(5x +3) =2 —log sx+ 3 (3x + 7), log 3x .7 (5x +3) = a;

X # -2, x>—Z

3x+7#1 3x+7>0 3 2 3

- > -

S5x+3%1 5x+3>0 ; x¢—§,x>—%;{x¢ 5 X ;
a=1

1
a=2—; a’-2a+1=0

x;e—Z x>—2 x;ﬁ—E x>—-3- x:—z x>-E
5’ [ s’ 5 s’ 5.

logsy.7(5x +3)=1 [3x+7=5x+3 Xx=2
OTtset: X = 2.
404. 1) log, (2" -4%)>-2; 2" =a; log,(4a—-a*) 2 log, 9;
3 3 3

2
4a-a >0; 0<a<4 ;{0<a<4;0<a<4;
4a-a2<9 |a’-4a+920 |aeR
0<2"<4;x<2. OtBet: X <2.

2) log 1 (6" -36*)2-2; 6" =a; log, (6a—a’)2log, 5;
7 T T

2 2_
{6a a‘>0 {a 6a <0 {0<a<6 0<asl 5<a<6.

6a—al<5 |a’-6a+520 |asl az§
0<6"<1, 5<6"<6; x<0 u logg5<x<l.

Orset: x<0, loggS<x<1.
405. log, x - logy (x - 3) + 1 =log, (®-3x);
log;x - log; (x —3) =logyx + log, (x —3) - 1;
log, x (log; (x —3) - 1) =log; (x~3) - 1;
(logz (x = 3) = I)(logz x - 1) = 0;

|°gz(X—3)=l; X=5;x=5 WK l052"=l; HET pelleHHUiA.
x-3>0, x>0 x>3 Xx>3
Oteet: x =6,

122



406. L + 12 <——3-;logax=b;
loggx—1 log,x*+1 2

x>0

x>0
111 3 2b+1+b—l+%(b—])(2b+l) ;
(b-1X2b+1)

+
b-1  2b+l 2

x>0 x>0 x>0

3. )
130242 b5 W24b-1

TETEOR <0 {{b-1y2b+1)

x>0

1
;A= <X<—=3
—1<logax<—%,%<logax<l a N

a>
x>0 x>0 x>0
1
s/;<x<a HIHU —>x> a>x>a.
a
a>l 0<ax<l
0<a<l
1
Qreer:npu0<a<l: —>x>——-n a>x>a,
a Ja

1 1
anpia>1l: —<X<—= H ya <x<a.
a A

1

1 H
- -=, =<bxl
I<b< 3 <

2
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I'naBa V. Tpuronomerpuyeckue gpopmyani
407 l) 40 40 ﬂ_ﬁt_; 2) ]200=120 ;ﬂ__zﬁ. 3 0_150 ;7‘[ 571:;
18 3 180 6

475D X3, g gy R ox B gy 10 x Tn
180° 12 180" 45 180 9
408.1)£=E°_:3o°; 2) B_180 o0,
6 9 9
3) 3_"=__3 180 =135"; 4) 2=—2’]80 :(ﬂ) ;
4 T n
5) 3=3-180 {ﬂ) : 6) 056:0,36.180 =(64,8] _
n n n n )

409. a) B paBHOCTOPOHHEM TPEYTOJNbHMKE BCE TPH Yrjia paBHb
o 60-m =

60 = < :—;
180 3
6) B paBHOOEIPEHHOM MPAMOYTOJILHOM TPEYTONLHUKE OJMH YTOJl paBeH
90° = 90° 22 " _ T apjmapyrux paBHel 45° = 45 I,
180° 2 180° 4

B) B KBaJpare BCE YIJbl paBHbl 90° = -725;

r) B IPaBIWILHOM LLUECTHYTOIBLHHKE BCE YTJIbI PABHBI 120 = 120 T 2
8 3
410. £ =0,36m, a = 0,9pan. R—? £=aR, R= £ .03 — g 4y
04 0,9
411.£=0,03m, R=0,015m, 0 —? £=oR, a=L-20BM —opay
R 0,015m

412. 0= pan, R=00im S —? g-Rio_ 00003 2
4 2 8
\ 2
413. R = 0,025, S = 0,000625M%, 00 — ? ¢ = 2> _ 2-0.000625M _ 501,

2

R 0,000625M°

414.
panycs | 0,5 | 36 | 159 | 108 | 150 | 54 %9 327“
n T 1591 3n St 3n
PaﬂHaHbl -3;6 g 130 ? ? m 2,5 1,8
415.
Yron, © 30 | 36 | 2| 70| 30 1%
T T T T
Vrox, paa. g g 05 | 4 2 1
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Pauyc, oM 2 13 wl| s | s | 10
JinuHa oyrH, cM % 2 5 20 10 10

n 10
Inowaxne cexTopa, oM 5 ;— 25 50 25 50

2
f=aR, s=R 4, 5=
2 2

416. 1) 4n - (1; 0);

eZ

{0 ]

2)- 3 -(0;1); 3)-6,51—(0; - 1);
5) r_ [_l_, _‘E], 6) —45° - [[@. __‘/Z]
3 2 2

2

4z —[ﬂ; QJ;

4 2 2 2
417.

T T
1y Zomy; 2) -Z-M,;
)4 1 ) 3 2

3n 4n
3) -5 My; - M
) 2 3 ) 3 4
5) —%R—Ms; 6) —225° ~ M.
418.

b9 i
1) —+2n-M;; 2) ~—x2n-M,;
)4 n-M, ) 3 Tam-My

3)27"167:—1\43;

419.

4) --343181:-M4.

l)-:%t+2nk,keZ—M1;

2) —3—:-+21tk,keZ—M2;
3)-n+2nk,ke Z-Mj;

4) --}+21tk,k €Z-M,.

420.1) 301,05 2)-T"_(01);

T
2
4) 5n-(-1,0); 5) 540° -(-1,0);
a21.1) _37" +2mk-(O)) ;

My

My

157
3) -—==—(0,);
) 2 ((12))

6) 810° —(-1,0).

2) 57"+ 2nk —(0,1) ;
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3) 125+2nk-(0,-l);

422.1) %i—n—(O,—l);

0,1),k =...-4,-2,0,2,4
3) —377[+ nk (' )

423. ) (1;0): +2nk,ke Z;
3) (0;1):—1;-+21tk,k €Z:

424, 1) 1-I-yers.;  2)2,75-1l-yers.;
425, 1) a=9,8n, x=1,8n , k=4;

_ " 4) —m+nk—
(0-1),k =...=3,~L13...

4) —92—" +21k = (0,-1) -

D 2in _(_ﬁ’_ﬁ) ;

4 2 2
(~L0)k = .. 4-2,02,4...
(L,0),k =...-3,-L1,3...

2) (-50):-n+2nk,keZ;
4). (0; -1): —§+2nk, ke Z.

3)3,16-lll-yerB.; 4)4,95-IV-yers.
2) a=7§n, x=l%n,k=3;

Na=la, x=3n, k=2 4 a=Ur, 30 k=2
2 2 3 3

426. IaMe
1)%i2n—M,; 2) —%th-Mz; M
3)2—;-1:61c—M3; 4)—345181:—M4; o5
5) 4,5n~M5; 6) 5,5n-M6;
7) —6n-M; 8) —7n-Mg. My 2

e

427.1) - 37" +2nk,~(0;1) 5

3) %’t +2nk,~(0;-1) 5

2) 57" + 21Kk, ~(O:1) ;

4) — 22£ + 27k, —(0;~1) -

428.1) [-J—E;—i—z—}:—£+2nk,k eZ; 2) [——J—E;—QJ : —ﬂ+2nk,k eZ;
2 2 4 2 2 4

2 2
429. D)sina =1-M,;
2)sina = 0-M,uM5 ;
I)cosa =-1-M;;
4) cosa = 0-MuMy ;
5)sina = —0,6 - MsuM5 ;
6)sina = 0,5 - MuMj ;

3) [-l;-ﬁ] : -2T" +onkk eZ;

T cosa = %,—M7uM’7 .
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430. 1) sin§+sin37n =1+(-1)=0; 2) sin(—lzt-)+cos% =(-D)+0=-1;

3) sinn—cosn=0-(-1)=1; 4) sin0—-cos2n=0-1=-1;
S)sinn+sinl,5n=0-1=-1; 6) sin0+cos2n=0+1=1.

431, 1) p=3mn, sin=0, cosp=-1; 2) p=4n, sinf=0, cosp=1;

3) B=3,5m, sin=1, cosp=0; 4 =22’£ , sinp=1, cosp=0;

5) B=nk, k € Z, sinB=0, cosp=(~1)*;
6) B=(2k+1)n, k € Z, sinf=0, cosp=-1.

432. 1) sin3n—cos%’£=0—0=0;
2) cosO-cos3n+cos3,5n=1-(-1)+0=2;

3) sinnk+cos2nk=(keZ)=0+1=1;
k
S(2 +1)n —sin (4k +1)m

4) co =0-1=-1.
433.1) tgn+cosn=0-1=-1; 2) tg0° —tgl80° =0-0=0;
3) tgn+sinn=0+0=0; 4) cosn—-tg2n=-1-0=-1.
‘ 1.3 3
434.1) 3sinZ +2cosE —tg = =3.—+2. 22 3 =2
) 3sing +2e08 0 —tg3 =3-742- -3 =3
2) 55in£+3tg£—5cos£—100tg£=5-£+3—5-[2——10=—7;
4 4 4 4 2 2
1 1 1
3) gl -tgl):cosE=(2-—= -3 ==
) ( s 83) ; ( 5 )2 3
4) sinlt..coSE_tg£=£.£—|=l
3 6 4 2 2 2

435. 1) 2sinx=0; x=nk,keZ;
2) lcos>qn=0; x=£+nk,keZ;
2 2
3) cosx-1=0; cosx=1; x=2nk,keZ;
4) 1-sinx =0; sinx=1; x=-g'-+21tk,keZ.
436. 1) 0,049 moxer T.k.[0,049 < 1;  2)-0,875-moxer T.x. [0,875|<1;
3)—‘J§HCMO)KC'I‘,T.K. |-./—2'|>1; 4) 2+J5-Hemo7|(er,1.|<. |2+J—2'|>1.

437. 1) 25in01+~[2_cosa=(a=%)=2-72+s/2——'22 =J2+1;
0. 11 B3_s
2) 0,5cosa—V3sina=(x=60°)==-——V3.—=-=;
) a—3sina=(a ) >3 3 =3
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3) sin3a—cosZa=(a=£)=]—l=z;
6 3 3

4) cosg+sing-:(a=f)=£+_l..—_‘/5+].

2 3 2 2 2 2
438. 1) sinﬁcosf—sinﬁcosﬁ=£-£—£'£=—l;

4 4 2 2 2 2 4

2 . P 11 11
2) 2te? Fete? T _ginFeosE = 2. 31 -3 —— =
) 2tg 3cg S sm6cos3 (J_)' (J_ +2 5=

3 (g]-cte SNl +1e ) = (1- fxl -3 2,

5

2 2
, 3 () 11 31 13
4) 2008 Z—sif 2 +1glctgl = [- —|=| += === ==
6 1 3TBg 8 43

3 12 2B 12
439. 1) sinx=—l:x=—%+2nk,kez;
2) cosx=-l:x=n+2nk,keZ;

3) sin3x = 0;3x = nk,x =§k,k eZ;

4) cos —’i=0-§-=£+nk,x=n+2nk,kel;
2 2 2

5). sm(—+—n)— = 2—n=§+2nk;x=—§+4nk,kez;

2003
4n 2=
6) cos(5x +4m)=1:5x +4n = 2mk,x = -+ =hok e 2.

440. Hcnonb3ys MUKPOKaIBKYJIATOP, APOBEPUTH PaBEHCTBO.

441. 1) sinl,5=1; 2) cos4,81=0,1 ; 3) sin38° ~ 0,62 ;

4) c0s45°12' ~ 0,7 ; 5) sinl;- ~0,59; 6) cos—l—(;— ~0,22;
s . 197

7) tgl2° = 0,21; 8) sm—g—z0,34 .

442.1) o 2%; luets;  2) (,:37";11 4ets; 3) « =_3T"; I yers.;

4) a- 6 ; 111 yers.; S) a =__7é1; Il yers.;  6) a=4,8; IV yers.;
7) a=-1,31; IV yets.; 8) a=-2,7; III uers.

443. 1) g_a ; [ ueTB.; 2) a—mn; Il yers.; 3) 325—(1 ; [l yers.;
4) %Hx;ll YeTB.; 5) a-g;IV YeTB.; 6) m—a; Il yers.

444. 1) o :%" ; sin <0, 1.k. aclll yets.;
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2) a= 3= ; sin a<0, T.k. aelll yers.;
7

I a= %1; ; sin a<0, T.x. aelll yers.;

4) a=5,1: sin a<0, T.k. a€lV yers.;
5) a=-0,1m; sin a<0, T.k. a€lV yers.;

6) o =—470°; sin a<0, T.x. a€lll yets.

45.1) o = —2—35 cosa <0,Tx.a € [[4eTB.;2) o = 7?"; cosa < 0, Tk.0 € [IT49eTB.

’

cosa > 0,Tx.0 € [V4eTB.; 4) o =4,6; cosa <0,T.xa € [l[UeTB.

2n
3) a=——;

5
5) a=-5,3; cosa>0,Tkoel 4erB.; 6) a=-150°, cosa <0,Tx.a € [[IYETB.

446.1) a = %’t; tga < 0,Tx.a e I14€TB.; 2) o = 12?“; tga > 0,Tk.0 €  4ETB.;
3) a= —%’r; tga < 0, T.K.0 € [T YETB.; 4) a=3,7; tga>0,tkoell YeTs.
5) a =-1,3; tga <0,Tka €V 4eTB.; 6) o = 283°; tga <0, T.K.0 € [VUETB.

447.1) n<a<37n;sina <0,cosa <0,tga>0;
2) 37“<a<77ﬂ;cosa>0,sina<0,tgo.<0;

. 3) 77“ <a<2msina <0,cosa > 0,tga <0 ;

4) 2n<a<2,5msina > 0,cosa >0,tga>0.

448. 1) a =1;sina > 0,cosa > 0,tga > 0,Tx.a € | yers,;
2) a =3;sina > 0,cosa < 0,tga < 0, k. € Il yers,;

3) a =-3,4;sina > 0,cosa < 0,tga < 0, Tk € I yers.;
4) a=-1,3;sina < 0,cosa > 0,tga < 0,Tk.a € IV yers.

449.1)sin(—12£—a)>0; 2)cos(§+a)<0; 3)cos(a—n>0);
4)tg(a—-2’5)<0; 5)tg(37n—a)>0; 6) sin(n-a)>0.

450.1) 3n<a < 10Tﬂ;sinu <0,cosa < 0,tga > 0,ctga > 0,7.k.a € I YeTB.;

lin .
2) 571‘ <a< Tn;sma > 0,cosa < 0,tga < 0,ctga < 0, Tx.a €Il uers.

451. 3Haku cHHycCa M kKocHHYyca coBnajaot, ecid o € [ wid III yerseprh,

n 3n
TO €CTh €C/IH OSas—z- ] nSaS—z—.
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3HakH CHHYca M KOCHHYca pasjin4Hbl, ecid o € Il man IV uerseprtH, TO
ecThectt Ecq<n M 2T co<an.
2 2

452.

1)s1n2—sm3—>0 Tk 28 JH 3 clluer u sin2Z 50 n sin3E50.
3 4 3 4 3 4

2) cos2Ecos™ <0, . Teluers. # cosX >0,a 2% 1 yers. ¥ cos 2T < 0.
376 6 6 3 3

3) tg—-+sm——>0,TK Z cluem. usinl>0,a 3% ¢ 11 wers. u tg§3>0-
4 4 4 4 4

453, a) sin 0,7 u sin 4; sin 0,7>0, T.x. 0,7€l uetB., a sin 4<0, T.k. 4elll
4eTB., 3HAUHT, sin 0,7 > sin 4.

6) cos 1,3 u cos 2,3; cos 1,3 >0, T.k. 1,3€l yers., a cos 2,3 <0, T.k. 2,3€ll
4eTB., 3HAYHT, cos 1,3 > cos 2,3.

454. 1) sin (5ntx)=1; Sp+x=1 5 +27nk, keZ, x= __2_ T +27k, keZ.
2) cos (x+3m)=0; x+37t=_725 +rk, x= _5_2"- +7k, keZ.

3) cos (5_" +x)=-1; .5_2’3 + x=nt+2nk, x= _37” +2nk, keZ.

4) sin ( T +x)=-1; 9; +x= _5+21rk, x=-5m+27k, keZ.

455. 1) sino. + coso=-1,4; T.K. Isinalsl u |cosa|£l , To sina<0 u
cosa<0, 3HauuT, oelll yetn.;

2) sina — coso=1,4; T.k. |sin o<l m |coscx| <1, To sina>0 u cosa<0,
3HaymT, o.ell yerts.

456. T.x. [sina| <1 u |cosa|<1, To cuHyc (Kocuuyc) MOET MPHHUMAT

3HAYCHHUA 0 03: -§——l—:1; H HE MOXET anHHMaTb 3Ha‘{eH"ﬂ - J—_
1
X 2 . 2 3 5
457.1) sino=—- cosa=§; HE MOTYT, TK. sm2a+cosza=;+; =5* 1,

YTO  MNPOTHBOPEYHT  OCHOBHOMY  TPHIOHOMETPHYECKOMY — TOXKICCTBY

sifa+cofa=1;

16 9
2) sina:—%ucosa =—%; MOTYT, T.K. sinfa+cos’=—+—=1;

25 25
V23

3) sina= -gucosa = e ; He MOTYT, T.K.

» 3 23 26 .
sino+cos’o=—+—=—=1;
25 25 25

4) sina = 0,2ucosa = 0,8 ; He MOTYT, T.K.
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2 21 16 17

sin“a+cos‘a=—+—=—=1,
25 25 25
458, 1) sina,t t o= 3mﬂ<oz<1t'sinot—Jl—i 4
. 1) sina, tga,ctga , ecancosa = ) > 5 5,
ta—Sina——icga—L=—z'
& cosa 3’ Ctga 4’
2) cosa,tga,ctga, ecau sina = 2mt<on<3—"'cosct-— l—i=—-J—E'
> 180 clgc =75 2 VTS
tOL_sina_ 2 ctga——l—-ﬁ_l
8= Cosat J21° tga 2
459.
1) cosa = iul—<m<21tsmoz--— 1-2——E _ﬂ‘ﬁ__lz
13"2 V1 13 csa 5
ctga=—— =,
& tga 12
2)sina = 08142<oz<1t,coson=—,’l—ﬁ=—3,tgc:t---sm—m-——i =—i'
3) tga-—m:<a<—£, cosa =+ [———, cosa = !
l+tga 225
15 .
sina = tgot - cosa-—ﬁ ctga———
4) ctga——3n—<a<2nsma t [—————,sina=— J
l+ctga 1+9
cosa = sina. - ctga = ___,
& 7 ee ctgo. 3
5) cosa = 08n0<a<—,sma-‘/1+—6=§tg ﬂrﬁ:ictga:L:i;
2 25 5 cosa 4 tg 3
. 5 3n 25 12 sina 5
6) sino=-—n—<a<2mcosa =,[l -—— =--—, tga = =——,
13 2 169 13 cosa 12
1 2
ctgo = —— = ——
tgo 5
n 1 5
7 tga=-2,4u-<a<mcosat = — [———r =——
) 2 AT
25
. 12 1 5
sina = tga -cosa = —,Ctge = —— = ——
13 tga 12
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7
8) ctga——un<a< ,Slnq ; sinoL=— 24_,
24 l+ctg2a ]+£ 25

576
7 1 3
cosa =sina-ctga = —— ; tgo= —— = 3=
& 25 £ ctga 7"
460. 1) cosa, ecnusmu——— cosqQ = -E = 13
25 5
2) sino,ecnucosa = ——=:sina =+ l—-l— =t—
N 5 JE
3) sina, echcosoz—z sina == —i =i£,
3 9 3
4) cosa, ecnusma——— 1- 1 Jz
3 3
. 1 i V24
461. 1) sino = — M tga = —===; cOSQ = sme snn2a+cos a=1
5 \/2_4_ tga
— BEPHO, 3HAUHT, MOXKET.
2) ctgx—ﬁ " cosa—3 ; sina = cosa_ ;
5 4’ 4J—
5 2 9 81 144
cos” a +sin a_—l—6-+m=l—a¢l — 3HAYHT, HE MOXET.
462. sina=@; cosa = 1—ﬂ =2 TK. 0<usf—, tgo = sina =@
11 121 11 2 cosa 9
l+2
463.1) SEXTIEX _ ga———-——)— 277 3
ctga - tga L, 3
sina cosa
2) sino —cosa _ cosa “cosa _tga-1_2-1_1
sina+cosq SN cosa  tog+] 2+1 3
cosa cos o
sina +3cosa
2sina+3c0sa _ “cosg cosa _ 2tga+3 _ 7 _ 7
3sina-5cosa S ccosa  3tga~5 1
cos®  COSQ
) ) sinfa ., cos’a 5
4 sin“a +2cos & _cos’a _costa _ '8 a+2:9=2‘
sinfa-cos’a  sinfa_cosla g -1 3
cos’a cosla
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1.1_3.
8 2 8

.3 3 . 19 10 5
2) sin” a.+cos a=(sma+cosa) —3sinowcos a{cos? oL +sin a)—§+§=—8—=z

465, 1) (1 —cos a)1 + cos a) = l—cosza=sin2a,mm*pe6. JOK-Tb.

2) (1 -sina)l +sina)= l—sin2a=cos?a , UTO U Tpeb. NOK-Tb.

3) sina_sin’a
1-sina cos’a

4 cos? ot cos?a
) 7.2
l1-cos“a sin“a

464. 1) sinOLcoscz=—;—(cosoz+s'mon)2 ——l-(cosza+sin2(x)=

= tgza , YTO ¥ TpebOBANIOCH AOK-Th.

=ctgZa , 4TO U TPeBOBANOCH AOK-Tb.

2
. cos“ a . .
5 +sm2a=ﬁ+sm2a= cos’a+sinfa=1 , 4YTO H
l+tga sin® a+cos“a

TpeboBanoch J0Ka3arh.

5)

02
1 sin® a .
6) ——2+cosza =—2————2—+c052a =sm2a+cosza=l,
1+ctga sin“ a +cos“ a

410 U Tpe6OoBaNOCh 10KA3ATh.
466. 1) cos a tg o — 2sin a = sino. — 2sina = — sina;
2) cosa — sina. ctgo = cosa — cosa = 0;
2 2

sin®a_1-cos a=(1+°°s°‘x1“°°s°‘)=l—cosa'

l+cosa l+cosa 1+cosa
cos’a _1-sin’a _ (1-sina)l+sina)
l-sina l-sina 1-sina
467.

sin o —1 smza-l 1 n
D =1- =(@=P) =l =1-2=-1;

l—cosza sin® o sin’a

4) =l+sina.

2) cos® o+ ctg’o +sin® o = ctg’o = (a———):(ﬁ)2=3;
P )

3) l2 _1=l oozsa___smza
cos” o cos“a cos“a

~tgla=(@=3)=(3)’ =

4) cos® a +1g%a - ctgZa +sin® a=1+1=2 npu 106oM 0, B HACTHOCTH NpH o = g

2 s 2
468. 1) (1 - sin2a)1 +tgQ2a) = cosza-cﬂa—zﬁ =cos2a +sin2a =1,
cos“a
4TO H TPeGOBANOCH IOK-Th.
2 )
. . 0s” a +sin“ o .
2) sin2of1 + ctg2a) = smza-c—-—z——— =1, | - cos2a = sin20,4T10 H

sin“a
TpebOBANIOCH NOK-Th.
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.02 2
469. 1) (1 + tg2a)cos2a — 1 = wCosza—l =1-1=0;
CosS™

2 2
2) 1 - sin2a(1 + ctg20) = 1 - smzas'“—“"zcﬂ =1-1=0;

sin a
3) 1+1g2a+ ! _Si"2u+°°5201 1 _Sin2u+co§a_ 1
sin”a cofa sifa sinfa-cofa  sinfa-coffa
2 2 2
4) l+tg2a _I+tg a=1+tg,a=tg2a-
l+agla 1, 1 Ivegla
g a tg’a

470. 1 (1 — cos2a)(1 + cos2a)=1 — cos2’a= sin2%a, uto u TpeboBanoch
JoKa3arb.

sina-1 _ sina-1 sina -1 1
2) — = 5— = - — = —— , uT0 ¥ TpeboBsa-
cosa l-sin“a (l +smaXl -sina) 1+sina
JI0Ch 10Ka3aTh.

3) cos*a - sin*a = (cos’a + sina)(cos’a —sin’a) = cos’a — sin’a, 4TO M
TpeGoBanoCh NOK-Th

4) (sina — cos’a)’ +2cos’asin’a = sin*a + cos*a - 2sin*acos’a +
+ 2cosasin’a = sin‘a + cos*a, uTo 1 TpeboBanoch A0Ka3aTh

. . 2
5) sina +1+cosa sm‘a+l+cosza+2cosa_ 2(1+cosa) _ 2
l+coso.  sina (1+cosa)sina (1+cosa)sina  sina
4T0 ¥ TpeGOBANOCh NOKA3aTh.
102
sin“a I-cosajl +cosa) 1+ cosa
- =( X - )= - , 4T0 H Tpebopanoch
(1-cosa)sina (1-cosa)sina sina
N0Ka3aTh.
1 1 cos’a sino .2 2
7 + = + s— =sin“a+cos“a =1

2 . .
1 +tg2a 1+crg a sinZo+cos?o  sin®a +cos’ o
4T0 ¥ Tpe.0BANOCH A0KA3ATD.

‘2
8) tga-sin’o=sin’a ( _1y=sif‘a 1-co’a =sin’o- 2% =sint
cos”“ o cos’ cos“a
tg’at, 4TO ¥ TPeGOBANOCH 10KA3ATb.
9 1_16_ 8
471. sina-cosa = —%(cosot—sinet)2 +—= (cos o +sin a) ——5 +E = 50 25

472. Ecu coso—sina=0,2, 10 cos’o—sin*a=(coso—sina)*+3cosa sina(cosa—

—sina)=(cosa-sinat)*+3( - % (coso.—sina)2+ 1 (cos’a~sin’ot))(coso—sinoy=
= |1 ( 1 1 J 1_1 .36 _37
= — 43| ——+ —=
125 50 2 ]25 125 125
473. tg’a + ctg’a = (tga + ctga)’ - 2 tga ctgo = ( tga + ctga)’ -2 =17.
474. 1) 2sinx + sin®x + cos’x = 1; 2sin x =0, x = 7k, keZ.
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2) 2sin’*x + 3cos’x -2 =0; 2(sin’ + cos’x) -2 + cos’x = 0; cos’x = 0;
X = %+ nk , keZ.
3) 3cos’x —2sinx =3 — 3sin’x; 3(coszx +sin’x) — 3 =2sin x; sin x = 0;

x =nk, keZ.
4)coszx sin®x = 2sin x — 1 — 2sin’x; cos’x +sin’x + 1 =2sinx; sinx =1,

X = —2-+21tk ’ keZ.
478.

. T 11 T .om */5 1
= 2sinZcosm—tg=+sin?| L |= 22X . 3+
6 6 g3 [4)

=-1-0-1-1=-3

3——sin2(—£)—cos2(—3) —sin?®_cos?® 3-3_1
5 3 3=3 sm3 ws3=3 Y 4=J5;
2005(—%) 2cos% 2_:‘2

. 1 3 . W 1 3
6) 2sin| -= |+3+7,5tg(~n) +—cos=m = ~2sin % +3-7,5tgn + ~cos =1 =
) ( 6) tg( 1:) 8(:0527t 6 e 8 2

=-143-0+0=2.
476. 1) tg( — ) cosa + sina. = — tga cosa + sina = - sina + sina = 0;
2) cosa — ctgol — sina) = cosa + ctga sina = cosa. + cosa = 2¢cosaL;

) cos(—gb sin(-a) _ cosa—sina _ 1
cos? o ~sin? o (oosa—sinuXcosa+sina) cosa+sina ’

4) tg( - o)ctg( - @) + cos?( - a) + sinZa = 1 + cos?a +sina=1+1=2.

2- smz(——)+cos (——) 2-sin? 2 +cos? T 2—l+l .
471.1) 6 6 3 _ 414=4‘

L9
2cos —E‘)-f-sm(—-g) 2cos§ smg 1 3
2) Jis‘m(—g)—ktg( :]+4cos[——n) J_sm—+2<:tg—
3n 3 1

+Hcos—=-=+2+0=~.
2 2 2
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478. 1) sin’(- o)+ cos’(- ) _ -sin*a+cos’a _

1-sin(- a)cos(- a) 1+sinacosa

- (cosa —sina fcos? o +cosasina +sin’ a

- =coso. —sina. ;
1 +sinacosa

2 1 (sino + cos(-a)f _1-(sina +cosa)
—sin(-a) sina

2

.2 . .
_1 —(cos o +sin“ o+ 2cosasma)_ —2sinacosa

P R =—-Ccosa .
sina sSina

479.

(1+(XB2(1]_ cosa

2

-2
13} Oosasin(61t—(x)-(l+ctg2(—a))=cosa5i;(_a).[sm :
sin’a

sina
= —ctga = ctg(—a) , uto 1 TpebOBANOCH JOKA3aTh.
5 1-sin?(-a) __sin(a - 2m) _ 1-sin’a ' (-sin(2n - a)) _
cos(4m-a) 1-cosi(-a) cos(-@)  I-cos’a

_ coslo sina _ cosa
2

= ctga , 4TO M TpebOBANOCH JOKA3aTh.

cosa sin“o  sina

480. 1) sin(— x) = 1;—sinx = 1;sin x =~ 1; x=__’23+2nk,ke2.

2) cos( — 2x) =0; cos2x =0; 2x =12t—+nk; X =%+%k ,keZ.

3) cos(—2x) = 1; cos2x = 1; 2x = 27k, x = nk, ke Z.
4) sin( - 2x) = 0; — sin 2x = 0; sin 2x = 0; 2x = 1k, x =%k, keZ.

2

5) cos?( ~ x) + sin( - X) = 2 — sin’x; cos’x + sin’x — 2 = sinx; sinx = - 1;

x=_%+2nk,kez.

6) 1 — sin®( — x) + cos(4n — x) = cos(x — 2m); cos’x + €OS X = cOS X;

cosx = 0; x =§+2nk ,keZ.

481. 1) cosl135° = cos(90° + 45°)= c0s90° - cos45° —sin90° -sin45° = _\/_2—2__ .
o -] o O o . o . (-] l
2) cosl120 =cos(90 +30 ): c0s90° -cos 30° —sin90° - sin 30 =——2—.

3) cosl50° = cos(90° + 60°)= €0s90° - cos60° ~sin90° -sin 60° = —é .

. o . o 1
4) cos240° = cos(180° + 60°)= cos180° - cos60° —sin180° -sin 60° = =h

482. 1) cos57°30'cos27°30 +5sin 57°30'sin 27°30" = cos(57°30' - 27°30") =
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Ql

c0s30° =—

2) c0s19°30'cos 25°30' — sin19°30'sin 25°30" = cos(19°30' - 25°30") =

c0s45° =—;

TIn 11
3) cos—cos”—n—sin‘,—nsinll—n:cos —l+——£)=cos27t= ;
9 9 9 9
8n 8= n 8t =
4) €05 =2 ¢S = + §in —=sin — = cos| ——— |=cosm=—1.
7 7 7 7 7 7
1
483. 1) cos(—+a) €CIH sing = —= 0<a< ;cosa = \/7
NEN

T
COS—+(1 COS cosa—sin—sina=—-,|— -, [ ——==—=——
( )= 3 3 \/7 \/_ \/_ 2

1 22
2) cos(o— =) , eciu =-—u—<a<msina = 1—-=__;
) cos( ) cosa 3u2 5=
L . .on_ 12 222 2 2 4-2
cos(a——)=cosacos—+smasm————-— e PR i
4 4 4 32 3 2 6 3 6

484. 1) cos3acosa —sinasin3a = cos(3a + a) =cos4da ;
2) cos 5B cos 2P +sin 5Bsin 23 = cos(SB - ZB) =cos3f;

3) cos(-17E + a)cos(% —-o)— sin(; +a) sin(% -q)=

=cos(£+5—n+a—a)=cos£=0;
14 2

4) oos(—+a)cos(—+cx)+sm(—+a)sm(—+a) cos(—+a—25—n—cx) =

=cosm=-1.

485. 1) sin73°cos17° +cos73°sin17° =sin(73° +17°) =sin90° =1

3

2) sin 73° cos13° — cos73°sin13° = sin(73° - 13°) =sin 60° = > ;

Sn n n S5n St om . (n X
3) sin = cos — +sin —cos =— =sin| —+— | =sin| = [=1;
12 12 12 12 12 12 2

n n i = N
4) sm—cos——sm——cos——sm ——-—|=sinj—|=1.
12 12 12 12 12 12 2

486. 1) sin(a+£),cosa=—E,1t<ot<3—n:sina=— l—i =—i;
6 5 2 V 25 5
43 31_ 4343

sin(oL +— ) smacos—+cosusm£- —————————— —_—
6 6 5 2 5 2 10
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2) sin(> - a),si =£E = _3=_ﬁ-

(4 )sina 35 << cosa = —, 1 5 T

Sin(£~(l)=Sin£cosa—cos£sina=—£.£_£.£_ V14 - 2
4 4 4 2 3 2 3 6

487. 1) sin(o+P) + sin( — a)cos( — B) = sinacosP + cosasinP — sinacosp =
= cosasinf.

2) cos( — a)sin( — B) — sin(a — B) = — cosasinP — sinacosP + sinfcosa =
= — sinacosp.

3) cos(% - a)sin(% ~-B)~sin(a-p)= (cos%cosa + sin%sin a)x
x(sin%oosB—oosgsinB)-sin(a—[}) =sinocosP —sina.cosP +sin Beosa = sinBoosa.

4) sin(a+B)+sin(g-—a)sin(—B)=sin(q+B)—(sin§coscx—cos—gsina)x
xsin B = sin a cos B + sin B cos o —sin B cos a =sin a cos P .

488. Eciu sina=—i,z£<a<2n H sin|3=-§-,0<B<£,To
52 17 2

9 4 64 15
cosa=,/l-—=—; cosp= Jl-— =—
25 5 289 17
cos(a + B) = cosacosp — sinasinp = 415,38 8 ;

cos(a — B) = cosacosp + sinasinp = 415 38 _36,

489. Ecnu cosa——-‘513<a<n H sinf=-—, 11:<[i<£t— TO

13 2

. 16 3 144 5
sina=,[l-—=—; cosP=—fl-— ==
25 5 169 13

- ~ : 3(15) 4 12 63
sin(o — =sINacosp —sIpcosa. = —.| - — [-— — = —=— .
(a-P) B~ sinp 5( 13) 513 65

490. BoiuucauTts tg(a + B), ecnn

sina=i,£<a<n H cosB=—8—,§—n<B<2n;
52 17 2

16 3 . 64 15,
cosa =—fl-— =-—; sinf=-Jl-— =-—};
25 5 289 17

sinacosf +sinfcosa _ 5 wts g 77 .S
cosacosp-sinasinp _3 8 15 436 36
5 17 175
491. 1) cos(a — B) — cos(a + B) = cosacosB + sinasinf — cosacosp +
+ sinasinP = 2sinasinB

tg(a+B)=

138



n n 1., T LT
2 — ——Q)+— =(cos—cosa —sin—sina) x
) cos(4 +u)cos(4 a) 2sm a=( 2 2 )

T LT 1., 1 2 1. 2 1., 1 2 .
x(cos—cosa + sin—sina) + —sin“ a =—cos”“ a ~—sin“ a + —sin“ o =-cos“ a ;
4 4 2 2 2 2 2

3) cos3a +sinasin2a = cos(a + 2a )+ sin asin 2a = cosa.cos2a —
-sinasin2a +sinasin2a = cosa.cos2a ;
4) cos20 - cosa.cos3a = cos2a - (cos a.cos3a + sin asin 3a ) +
+sinasin3a = cos2a —cos2a +sinasin3a = sinasin3a .
492,
sinacosp | sinBcoso
) sin(o+B) _ sina cosB+sinBeosa - cosacosp ” cosBoosa _ tga+igh

sin(w—B) sinocosp-sinBcoso Sinacosp_sinBeosa  tgy —tgpB’
cosacosp  cosPoosa

4T0 H TpeO. T0K-Th
cosacosp

2 cos(o - B) cosacosB+sinBsina _ sinasinp  _ ctgactgB+1 9To
cos(w+B) cosacosp-sinPsina  cosacosP _ 1 ctgoctgp -1
sinasin

H Tpeb. JoK-Th
3) cos(% +a)= cos%cosu —sin%sinu = g(cosa—sin a),uToT. A.

4 cos(a+p) _ cosacosB-sinasinB _cosp sina
cosasinf cos o sin 3 sinf  cosa

=ctgB—-tga, 4.T.0.

5) %(cos(u+ﬁ)—cos(a—ﬁ)) =%cosacosB—sinasmB+oosacosB+sinasinB=

=cosacosP, 4U.T.4.

6)
—;—(cos(u—B) ~cos(a+p)) =%cosacos[ﬂsinasinB—cosacos6+sinasinB=
=sinasinf, 4.T.0.
1g29° +tg31°
1-tg29°tg31°

n -tg 3n

81~ 8, 73
) —16__°16 _, [ n n] wE=l;
) rig R 816 16" %3

493. 1) = tgl29° +31°)=1g60° = V3 ;

1+1g10°tg55° 1 I
(g55°tgl0°  1g(55° —10°) 1gds
1-1g13°tg17° _ 1 1
@7 +1gl3 g7 +13°) 130"

3)

4)
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494. 1) tg(a + P), ecrm tga = —%,th =24,

3.2 03
tgattegf 475 _20_33.
1-tgatgp ,3.12 56 56°

4 5 20

tg(a+p)=

2) tg(a —~ B), ecan ctgo = %,ctgﬁ =-1; tga = %,th =-1;

3 1
1 1+ tgatgP I_Z 3 1
cte{o — = = = ==—,
B(-f) tg(a-p) tgo—tgh i—+1 % 7

1 N 1 V3

T
sin{—+a|-cos|=+a) —cosa+=sino —=cosa +—=sin
495 (6 ) (3 )_2 2 RS T sma

sin (%+u) + cos(gm) %cosa + gsina + %cosa - ?sin a
_ V3sina _ \/Etga
cosa
496. 1) sinacos(2a)+sin(2a)cosa=sin(a+2a)=sin(3a).
2) sin(5B)cos(3P)-sin(3B)cos(5P)=sin(5B-3B)=sin(2pB).
497. 1) cos(6x) cos(5x) + sin(6x) sin(5x) =— 1; cos(6x — 5x) =—1; cos x= 1;

=n+2nk, keZ.
2) sin(3x) cos(5x) - sin(5x) cos(3x) =— 1; sin(— 2x) =— 1; sin(2x) =1 :

2x =2 4 2k, x = %+ mk , keZ.
2 4

3) ﬁcos(—}+x)—cosx =1; —J;cosx—gsmx] cosx=1;
. . n
sinx=1;sinx=-1; x=—3+2nk, keZ.

4) \/—sm r x +cosi—- £ osi—‘/'z—sin-’i +sin==1:
4 2 2 2 2 2 2

cos=x =1: % = 2nk,x = 4nk , keZ.

[\S]

498. 1) sin48° = 25in24°cos24° ; 2) cos164° = cos?82° —sin’82°;

Zt—g‘EG_ ; 4) smﬂ = 251n—2£c052—n ;
- tg"46° 3 3 3

5) cos-S—— = COSZS_n_SanS_n
3 6 6

499.1) sin| =+ o | = 2sin| =+ 2 |sin £+2_);
2 4 2 4 2
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3) tg92° =



2) sin(-}+ Bj =2 sin(%+E] cos(%+ %J 3 3) sina= 25in—(21cos% 3

2
3 T al=cos B sin2f B2 6 —cos2 & —gin2 .
)cos(2 a) cos (8 > |-sinfl 373 ) cosa = cos > sin® =

RS
2’

500. 1) 2sin15° cosl5® =sin30° = %; 2)cos?15° —sin®15° = cos30° =

2tgl5 30° = 1

— 2 -t
1-tg?15° £ NG

4) (cos75° —sin75°)% = cos? 75°+sin® 75° — 2¢cos75° sin 75° = 1 —sin150°=

3)

1 1
=l-—==
2 2
501. 1) 25in£cos£=sin£=£; 2) 2cosz—7£—sin21r—=cos£=£;
8 4 2 8 4 2
n y
2tg—
3) - =tg%=l;
1-1g?=
& 8
2
4) —@—(cos—+smn) = £—(sm —+cosz—+251n cos— =
2 8 8 2 8 8 8 8
=[2__(]+Sin£)=£_ £ = ]
2 4 2
502.
. oo o _wo1eme _ 1. 2 - 24g0 oy _ V3,
1) 2sin75°-cos75° =sin150 =—2-,2) cos”75° —sin“ 75 =006(150)——7’
75° 2990200
3) BB g0 -5 4 8220 2
1-1g275 NG 1g22°30' 1g45°
503.

l)sina=§E<a<n,cosa——"l—i=—4; sin2a = 2sinacosa =
52 25 5

2) cosa=—i,11:<on<3—7t;sinot=—1’1—-l—6 =—z;sin2a=25inacosa=
5 2 25 5
-2 _2).(_1)=£.
L) 5) 25
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25 25
. 3
2) sma:——;cos2a=cosza-sin2a=l—ZSin2a=l—2-i=l
5 25 25
505. Ecnm g = 1 1820 = g 1, _4,
2 1-tg%a -1 3
2

506.
1) 2c0s40° - cos 50° = 2cos40° cos(90° — 40°) = 2cos40° sin 40° = sin80° ;
2) 2sin25°-sin65° = 25in 25°sin(90° — 25°) = 25in 25° c0s 25° =sin 50° ;

’
3) sin2a +(sina. - cosm)2 =sin2a +sin? o+ cos? a - 2sinacosa =
=sin2a +1-sin2a=1;
4) cosdo + sin? 20 = cos? 20 —sin? 2a +sin? 20 = cos? 2a. .

507. 1) sin2a _ sin2a _sin2a
. = = =1,
(sincx+cosc1)2 -1 sin®a+cos’a+2sinacosa—1 sin2a
l+cos2a l+cos’a—sin?a  2cos’a 2
= = =cig‘a .

1-cos2a  1-cosa+sina  2sina

508. 1) sin2a = 2sinacosa = sinZa + 2sinacosa + cos?a — 1 = (sina. +
+coscx)2 - 1, uyro ¥ Tpeb. NOK-Tb.

2) (sina — cosa)? = sina + 2sinacosa + cos?a = 1 - sina, 4.T.4.

3) costa - sinta = (coszu - sinza)(cosza + sinza) = cos2a, Y.T.A.

4) 2cos2a—cos2a =2cosZo—cosZa + sin2a=cos2a. + sinZa=1 , 4.T.4..

509. 1) sina+cosa=%; sin2a=(sina+cosu)2 —1=%—1=—%-

’

2) sina—cosa = —%; sin2a = —(sincx—cos'cx)2 +1= —%+ 1 =§ .

510.

n cos2a _ (cosa—sina)(cosa+sina) cosa —sino _
sinacosa +sin’a sina(cosa +sina) sina
=ctga —1, uTO ¥ Tpeb. NOK-Tb.
sin2a—-2cosa.  2cosa(sina -1 2cosa
2) — = ( - ) = - =-2ctga , 4.T.I.
sina—sin’a  sina(l-sina) sina
3) tga(1+cos2a) = tga(l +cos® o - sin’ 1)
sinq . .
=2cos’a- =2sinacosa = =sin2a , Y.T.A.
cosa
1~ cos2a +sin2a g0 = 2sin® a.+sin2a _ 2sina(cosa +sina)
1+ cos2a +sin2a 2cos? o +sin2a. 2cosocos o +sin o)
cosa
c— =1, 4.0
sina
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2cos? a)(25|n a~l) (-cosZa)( cos2a) c:os2 2a ctg22a, S
asinZacos?a sin2a sin” 2a

5) 4=

6)1—25in2(§—%] cos(z—a) sino , 4TO M T. /L.

sina+sin2a _ sina(l +2cos a) sino(l +2cosa)

=tgo , 4.T.A.
1+ cosa +cos 2(1 2cos o+ coso cosa(l +2cosa)
. n
- sinZ cosZa _ 2\[2-511'1((1 - z) .
" cos a(l +ctga) sino(l+tga) sin2a
sinZa cos?a _ sin’ a cos’a _
cosa(l+ctga) sina(l+tga) cosa(sina+cosa) sina(cosa +sina)
sin‘a—cos‘a _sina—cosa
sina(cosa +sina)cosa  sinacosa
. n s/'_ ~/—
22 sin(ot — :‘—) 2J2. 2-(sina- —cosa) sina —cosa

- - J€Basg W mpa-
sin2a 25macosa sinacoso o
Bas 4acTH COBMAJAIOT, 3HAYMT, TOXKAECTBO BEPHO.

512. 1) sin2x — 2cosx = 0; 2cosx(sinx— 1)=0;cosx=0mmsinx=1;

X= 3+ nk ,keZ unu x = 5 + 27k , keZ (Bxoaut B 1-10 cepHio KopHeit)

Ortser: x=§+nk ,keZ.

2) c052x+sin2x=l; cos?x— sin2x+sin2x=l; cos’x=1; cos x=1 wm cosx=1:

x=n + 27k, keZ wiu x = 21k, ke Z, o606masn x = 2nk, keZ.
Ortser: x = 2nk, keZ.
3) 4cos x = sin2x; 2cos x(2 - sin X) = 0; cos X = 0 uin sin x =2;

n
X = 3 + ntk , k€Z, a BO BTOpOM Cllyuae pelleHH HeT.
n
OrtBer: X =5+1tk ,keZ.
4) sin?x = — cos2x; sinx = sinZx — coszx; cosx=0; x= §+ nk ,keZ.
n
Orset: X=5+1tk ,keZ.
. 1 . .
5) smicosl‘-+—=0; sinx+1=0;sinx=-1; x=—£+21tk ,keZ.
2 2 2 : 2
OTser: X = —-12£+21tk ,keZ.
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X . 9X .
6) c0525=5m25; coszg—sngzo;cosx=0; x=g+nk,keZ._

Orser: X = §+ nk ,keZ.

1

- ° l+cos—

513.1) sin®15° =—1L30; 2)cos?— = ! 2,
2 4 2
1+C°S(——201) 1+ cos(Z +2a)
3) COSZ(E—Q] -————; 4) sin 2(£+ =_2____;
4 2 4 2
514.1) 2coszi—l=1+cos£—l=cos£=£;
8 4 4 2

2) l+2sin2—n—=l—(l—cosEJ=coslt-=—‘/—g
12 6 6 2

B3 ‘/5+(1-

3) X2 4 2sin?15° ==
2 2

3

4) - X2 4+ 2c0s215° = -
2

515.

1) sin—oiz 1—-cosa
2

3) tgg: l-cosa _

_ _ 1+ 1—
516. 1) sm— {1 cosa ‘1+ 1-sin’a
o 1+cosa 1- l—sinza 1
2) cos—= = =
2V 2 \) 2 J10
4

—cosa 1+ l-sm (x

3)tg—=

) g l+cosa l—-sin o

4) ctg— 1+cosa 1~sin2a
I-cosa l—sm 2q

517. 1) sinl5° _,}1'°°S3° \‘ ,’ 3
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2) cos]5°=Jl+°°S30 Jl+£-

lcos45° V2 V241
3) @z= Ji sz (o) -l

1+cosds®  [V2+1 _
4) ctg22°30' = = J V2+1) =\3+2V2
) e Jl—cos45° VV2-1

2sin2 2 sinZ
1- 5 5 ol
518. 1) ——S%5% _ - Za = iztg_?
sind 25in%cosE  cos 2
2 2 2

a o
2sin cos— sin—

2) sina _ 2———(2!-—tg—'
1+cosa 2cos 5 sy 2

1-cos2a +sin2a _ 2sin’a +2sinacosa _ 2sina(sina +cosa)
1+c0s20+5in20  2c0s2 ot + 2sin 0L.COS O 2cosa(sma+cosa)

=tga;

4) 1+cosda 2co0s?2a _ cos2a

=ctg2a ;
sinda  2cos2asin2a  sin2a

1+cos2a +sin2o _ 2sinocosa + 2cos’ _ 2cosafsina. + cosa)

- - - =2cosa
sinoL +cosa sina +CcosaL sino +coso
6) (1 - cos2)ctga. = 2sina- cfosg— = 2sinacosa = sin2a .
sina
519.1) 2cos (—-—g)—l+cos(£—a]=l+sina,'l-T-ZI.
4 2 2 )
2) 2sin (——-—J—l—cos(ﬁ—a =]-sina , 4.T.A.
4 2 2
3-4cos20+cosdo 2cos?2a—4doos20+2 (cos2a -1 4
3) = = =tg o, 4.T.A.
3+4cos2o+cosda 205220 +4cos2a+2 \cos2a+1

1 -sin20 +cos20 _ 2cos’a—2cosasina _ 2cosa(sina +cosa)
1+sin20—cos20  2sinZ a + 2sin 0.cos o 25ma(sma+cosa)

= ctga, 4.T.A.

1-cos2a in o - cosa
520, 1) 1260520 o, o 2sin70ccOsa o
sin2a 2sinacosasina
sin2a 2sinacosa  sina
= > = =tga ,4.T.A.
1+cos2a 2cos“a cosal

1-2sin’a _ (cosa —-sina)cosa+sina)

1 +sin2a cos2 o+ 2cosasma+sm20.
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cosa sina

_ (cosa —sina)(coso +sina) _cosa-sin® _ cosa  cosa _ | - tgal

- 2 : n = » 4.T.A.
(cosa +sina) cosa +sina  €0Sa  sina  ]4tgq
’ cosa cosa
4)
1+sin2a sin? o+ 2sinocoso + cos? a _ (sin0t+cosot)2
cos 2a cos?a—sina (cosa —sina)cosa +sina)

_ sina+cosa _ l+tga  1g45° +tga
cosa—sina l-tga 1-1gd5° tga

R n
=tgl45 +a)=tg|{—+a |, u.T.0.
5(45"+a) g[4 ]
521.Tk. O<a <£, TO 0<§_ <X H, CJIEI0BATEIbHO sin2>0,cos(—1->0,
2 2 4 2 2

. o

SIn— +CO: -

2 92-l
522,

tg20 tg2a-cosdacos20.  _ sin2o-cosda-cos2a
tgda—-tg2a  sindacos2a —sin2acosdo sin2a.cos2a

. a a
sin= < cos—, 3HAYMT,
2 2

. a o ,a a .a a . a
sin— —cos— = sin— +cos— —sin— +cos— = 2sin—
2 2 2 2 2 2 2

cosda .

3

523.1) 1-cosx = 2sin>;2sin? > - 2sin X = o;2sini(sin5— 1] =0;
2 2 2 20 2

sini=0 WIH sini=l; =nk , x =27k, keZ wnu i=£+21rk
2 2 2 2

X

2

x =7 +4nk, keZ. Ortsert: X =21k, x =1 + 47k, keZ.

2) 1+cosx = 2cos£;2coszi—2cos-¥- = 0;2cos£(cos£— 1] =0,
2 2 2 2

cos-{:O Thi%} COS£=1;£=E+T£k,X=TE+21tk, keZ nwu
2 2 2 2

12(- =2nk x=4nk, keZ. Oreet: x =t + 27k, X = 41k, ke Z.

3) l+cos—x-=25in ——-32); 2c052£—25in i—éﬁ]=0;
2 2 4 4 2

2sin? (% —225)— 2sin(§—37n] = 0;25in(%—37n) sin

n n 2ia+i-a +o-T+a
. . v l—9an3 3 3 _
sin -5+a + sin ; a |=2sin 5 cos =

2
WK sin(£—3—n]=l;i—3—n=nk,x=61t+41tk,keZ
4 2 4 2
wm X 3% _ T 5ok, x=8n+ 8nk, keZ.
4 2 2

OrBer: X = 67 + 47k, x = 87t + 871k, keZ.
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4) 1 + cos8x = 2cos4x; 2c0s24x — 2cosdx = 0; 2co0s4x(cosdx — 1) =0;

cosdx =0 unu cos4x =1, 4x=§+nk,x=%+%k,kelmu
4x = 21k, x=§k,keZ. Orser: x=18t-+-2—k, x=§k,keZ.

.2x 1, . .
5) 25m2—+—sm2x=l; sin x cos X — cos X = 0; cos x(sinx - 1) =0
cosx=0

wimsinx =1, x =§+1tk,keZwm X =12t-+21tk, keZ (sxon.B 1 —10c.K)
Orger: x=§+1¢k,kez.

6) 2cos® x ——;-sin 4x =1; c0os2x — cos2x sin2x = 0; cos2x(1 — sin2x) = 0;
. n I 4
cos2x =0 wiu sin2x = |; 2x=5+nk, x=:+3k,k€ZHﬂH

2x = g +2nk, x = %+ nk , k€Z (BXOQHT B NEpBYIO CEPHIO KOPHEIA)
Otser: x=2+2k,keZ.
4 2

524. 1) cos75° = cos(90° — a);a = 15°; 2) sin150° =sin(90° + a); ot = 60°;
3) sin150° =sin(180° —a);a =30°; 4) cos310° = cos(270° + a);a = 40°;

.5 . n T n 3n

5) sin—n=sin(t+a),a=—; 6 t—=t ——a;a=—;
) 2 ( ) n ) tg 2( ) 10
7 cos7 = cos(—1t+a),a =X, 8) ctg41t ctg(2n-a);a =
4 4’ 6 6

B3

525. 1) cos150° = cos(180° —30°) = —cos30° = - H

B3

2) sin135° =sin(90° +45°) = cos 45° = -

3) ctgl35° = ctg(90° +45°) = —tg45° = —

4) cos120° = cos(90° +30°) = —sin30° = ——

5) c0s225° = cos(180° + 45°) = — c0s45° = - \_52_ ;

6) sin210° = sin(180° + 30°) = — sin30° __%;

7) ctg240° = ctg(180° + 60°) = ctg60° = L ;
NE)
147



8) sin315° = sin(270° + 45°) = — sin45° = — 1/5_2— .

526. 1) th_n = lg(" +£J =tgT=1;2) sinﬂ = sin(n+£) = -sins = ——

4 4 4 6 6 6 2

3)cosﬁ=co 21:—E =cos£=-l—; 4) ctg215=ct 2n£ =_ctg£=__l-
3 3 3 2 3 3

33
5) sin _Br = sin| - 2n- = :_sinﬁz__l_;
6 6 6 2

6) cos —7—71: = CO0S —-211:—-11 :coslzl;
3 3 3 2
2n T T
NDtgl——|=tg|l—-n+—[=tg—=43;
) g’[ 3] g( " 3J &3 ¥

8) Ctg(—:’“—n] = ctg(— 2n +§) = ctg% =1.

n . [3m
cg| 5 - —tg(n+a)+sin 5% (g —tga—cosa

527.1
) cos(m+a) —cosa

13

sin(m—a)+ cos(% +a)+etg(T-a)  gng sina - ctga B

2)
G -a) ctgor

~1.

inf3% + tg[Z+a
s 2 @) e 2 _ —cosa  —ctga

528. 1) - -
ctg(2n—-a) sin(z+a) ~—ctga -sina

=ctga ;

. . 2.7
smz(n+a)+sm2(—+a) 3x sin o + cos>
2 .cg =

3n i ) '
cos(7 +o) sina cosa

V3

529. 1) cos750° = cos(720° +30°) = cos30° = el ;

EN
2

>

2) sin1140° = sin(1080° + 60°) = sin60° =

3) tg405° = tg(360° + 45°) = 1g45° =1;
o 20— i age - )
4) cos840° = cos(720° +120°) = cos120° = cos(90° +30°) = —sin30° = -3 :

47 T g i
5) sin——m = sin(8 -~ —) = —sin— = ——;
) sin P 7 =sin(8n 6) n6 3
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27
6) tngSn = tg(6n+%) = tg% =1; 7) cthn = ctg(77t—%) = —ctg% =-1;

8) cosﬂn =cos(Sn +£) = -cos1 = —-£2_— .
4 4 4 2
530.
1) cos630° —sin1470° —ctgl 125° = cos(720° —90°)—sin(l440° + 30°)~
o o (-] . ] o l 3
—ctg(1080 +45 )= c0s90° —sin30° -ctgd5” = 0-——2——1 =3 ;

2) tgl800° —sin495° +c0s945° = 0— sin(540° —-45° )+ cos(900“ + 45°)=
= 0-5ind5° —cos45° = —2 ;

3) 3c0s3660° + sin(— 1560° )+ cos(— 450° ) = 3005(3600° +60° )+
+sin(— 1440° - 120°)+ cos{-360° ~90° )= 3cos60° —sin120° +cos90° =

=1—sin(90° +30°)+0 =2—cos30° = l—ﬁ ;
2 2 2 2

4) cos4455° - cos(— 945°)+ 1gl035° — ctg(— 1500°)= cos(4500° - 45°)-
- cos(— 900° —45° J+ tg(l 080° —-45° )— ctgl-1440° - 60° |=

ol © o o 1
= —co0s45" +cos45" —tg45° —ctg60 =—1-T.
3

S§31. 1) cosﬂ—sinls—n—ct -u’—t)=co{6n—£)—sin(4n—£)—
4 4 2 4 4

—ctg] —6m+— =cos£+sin£—ctg—7£=\/5;
2 4 4 2

2) sinﬁzz-co{—”—’t —tgl.l=s'm[81t+-‘r—[)—co{-Sn—E -
3 2 3 3 2

2 V3 »/5
bop-B

~tg(4n—g—7zj-sin£—oos£+t —=
3 3 2 g 3
. 3In n T n

3) sm(—71t)—2cos—3——th=0—2005 107t+-3— —-tg 27!:—: =

=——2cos-1-t—+tg1t-=—l+l=0;
354

4) cos(-9)+ 25in(— i?i] - ctg(— 3%) =-1+ Zsin(— 81— %J _

T n 14
—ctgl -St——|=-1-2sin—+ctg—=-1-1+1=-1,
g( 4) 6 g4

532. 1) sin(E + a) -~ cos(E —a] =
4 4
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=sin I_ £—oz - Co! X al= d Ld =0;
5713 S| 2 a | = cos Z—a —Cos Z—a =0;4yT.0
2) COS(£~Q)—Sin(£+QJ=
6 3
= cos[£ - u) - sin[-’i—(ﬁ— u)] = cos{-7£ - aJ - cos(E - a) =0;y4.T.A.
6 2 (6 6 6

. (31: ) {n )
sin[= -a] ctgf<+a
2 2 —cosa —tga .
3) . = . = —cosatgo = —sina ; 4.T.4.
tg(m+a) tg(a—gf) tga  —ctga
2

533. 1) Sin(2+a)=SM(K+[E+GJ)=—SE(I+G];
6 6 6
2) sin(%‘+a)=sin[2n—(%?— D=—sin(%—a);
3 oo e (o --on{ )
) cos| a——= [=o0s| —n+| —+a | |=—cos| =+ |;
3 3 3
4) cos[a—zl] =cos(—21t+[a+i7-t-n=cos[a+4—n] ) UT.A.
3 3 3

534. IycTb 005,013 — yriibl TPEYroJiibHUKa, TOrAa o) + 0y + 03 =180° M

sin(al + az) =5sin(180° - a3) =sinaj, 4.T.4.

535.1) cos(§~x) =1l;sinx =1;x =%+21rk,k eZ.
. (3n

2) sin 7+x =];—cosx =l;cosx =-l;x =n+2nk,keZ.

3) cos(x —m)=0;cos(n—x)=0;-cosx = 0;cosx = 0;x =§+ nk.keZ.
. 4 1

4) sin(x _E) =1;—sm(5—x) =l;,—cosx =l;cosx =-L;x=n+2nk,ke Z.

5) sin(2x +3n)sin(3x +37n)—sin 3xcos2x = ~1;
sin2xcos3x —sin3x cos2x = 0;sin(-x) = 0;sinx = 0;x =nk,k e Z .

6) sin(5x — %)cos(Zx +4n)—sin(5x + nt)sin2x = 0;

Ccos5xcos2x +sinS5xsin2x = 0:cos3x =0:3x =§+1tk,x =%+13t-k,k eZ.

536. I[Tycts  — mo6o#t yron. Toraa p = nk + a, rae k-kakoe-To uesnoe yuco,
a 0 < a < m . H no popMynam npusenenus sinp = sina, ecau k-uetHoe u sinf} =
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=-ina, ecnn k-HeyeTHoe, cosP = cosa, eciid k-ueTHoe M cosP=—cosal, eciH
n T

k — HeuerHoe, a tgf = tga u cgP = ctgo. Toraa a=;iy, rae OSysE.l/l

no ¢popMynam npuBeseHHs : sina. = cosy,cosa = tsiny,

tgo = tctgy, ctga = +tgy . [lanee: siny = 2sin%cos%.

2y

2Y _ 2% 2tg% -y

cosy =cos” — —sin° —,tgy = ,ctgy = s
2 2 l—-tgz% 2tg%

. n
T.€. 3Had 3Ha4yeHHud sin, cos, tg, ctg s yria %, rae0 S%SZ’ MBI MOXEM

BBIYHCIIHTH 3HAYEHHS sin, cos, tg, ctg ans yrna B. Y.t.a.
n 4 T n
(= n . §+a+§—a §+a—§+a
537. 1) sin §+a +sin E-a = 2sin 3 cos

= 2sin§cosa = \Ecosa ;

2)005(%—6)— (+BJ —2sin4 24 sind 4 _

=25in%sinl3=ﬁsinl3i
3) sin ( J smz(—"z— ) (sm( +a] sin(-’i—anx
4 4
({3 ) on(3-<))- :
x| sin| —+ o {+sin| —-a 25mcxcos— 2sin  —cosa =
4 4

2sinacosa =sin2a ;
4) cos (a——)— s?| a - cos(cv.—E -cos(a+£} x
4 4
x(cos[a—z)+cos(a+z))=25inasin§-2¢osacos§= 2sinacosa =sin2a .

538. 1) cos105° +¢cos75° =2¢0s90°cos15° =0 ;
2) sin105° —sin75° = 2sin15°c0s90° = 0 ;

3) cosi+coss— = 2cosz—ncos£ = ﬂ ;
12 12 3 4 2

4) cosm——coss—?t = —2Sln2—51 r =£;
12 12 3 4 2

5) Sln7——51n— 25in£cos-1-t-=£;
12 12 4 3 2
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V6

6) sin105° +sin165° = 2sin135° cos30° = -

3°+a 30°-a
cos

>

539. 1) 1+ 2sino= 2(%+sina) = 2(sin30° +sinoy) = 4sin

2
2) l—25inon=2(%—sin01)=2(sin30°—sinot)=4sin30 —(xcc>s30 2+a o
3) 1+2cosa=2(—;—+cosa)=2(c0560° +cosoz)=4cos60 ;acos 60 Z_G;
—+a ——a
4) 1+sina=sin§+sina=25in 2 cos| 2

540. 1) sina+sin3a _ 2sin2acos(-a)

= =tg2a, 4.T.A.
cosa+cos3  2cos2acos(—a)

sin2a +sin4o _ 2sin3acos(-a)  cosa

2) = - - = — =ctga , 4.T.A.
cos2a —cos4a —2sin3asin(-a) sina

541.

1 2(cosa +cos3a)  4cos2acos(-a) 4cos2acost _
2sin2a+sindat  sin2o+sin2o+sin4a.  sin2a + 2sin3acos(—a)

_ 4cos2a.cosa ~ 2cos2a.  2cos2a _cigla
2sinacosa +2sin3ocosa  sino+sin3a  2sinocos(-o)  cosa
2) 1+sina—cos2a ~-sin3a 1+ cos® o +sin® o +sino —sin 3ot _

.2 . . .
2sin“a+sina—1 2sin o+ sina—1

_ 25in2a+25in(—a)0052a _ 2sinafsina - cos 20, _25ina(25in2a+sina—l) ~2sina
2sin® a.+sina—1 2sin®a+sina—1 2sin® a+sina.—1

542.1) cos® o — sin* o + sin 200 = cos 20 + sin 20 =

=cos2a + cos[g - 201) = 2cos%cos[2a - %} = ﬁcos[Za - —Z—J , 4.T.A.

2n 2% 2n
2) cosa + cos T+a + cos T—a =cosa+2cosTcosa=

=cosa—cosa =0, 4.T.O.
3) sin2a +sin5a —sin3a _
cosa +1-2sin’2a

_ 2sinacosa + 2sinacosdo  2sina(cosa +cosda)

=2sina , 4.T.A4.
cosa + cos4do cosa + cosda

543. 1) c0s22° + c0s24° + c0526° + c0s28° = 2c0s1°c0s23° + 2c0s1°c0s27° =
=2c0s1°(c0s23° + c0527°) = 4cos1°c0s2°cos25°%;

152



T T St n n .S n n 1
2) cOS— + COS— + COS— = 2€0S—COS— — COS— = 2COS —| COS—~— | =
12 4 6 6 12 6 6 12 2

=2cos1 cosf——cosl = 4coslt-sin-5—1£sin£=2s/§sin5—nsinf.
12 3 6 24 8 24 8

sina . sinf _ sinacosp+ sinBcosa sin(a + )

544. tgo + tgf = = , 4.T.1.
cosa  cosp cosacosp cosoLcosp’
. 0
1) tg267° +1g03° = — SN360°___,
€0s267° cos93°
2) tg§-1£+tg7—n—————smn =0.
12 12 cos?—; cosz;‘

545. 1) 1 — cosa + sina. = cos0 — cosa + sina =
.o a .o a Lo L a o
=-2sin—sin| —— |+ 2sin—cos— = 2sin —|'sin—+cos— | ;
2 2 2 2 2 2 2
2) 1 —2cosa + cos2a. = cos0 + cos2a — 2cosa = 2cosacos( — a) — 2coso =

= 2cosa(cosa — 1);
cos o +sin a cos a.—cos? a—sina _

3) 1+sina—-cosa—tga =

cosca
_ cos a(l - cosa)—sin a(l - cos ) _ (1-cosa)cosa-sina) _
cosa cosa
(1-cosa)(1-tga);
. . sinot+cosa . 1
4) l+smo.+cosa+tgu=sma+cosa+——————=(sma+cosa(]+ )
cosQ coso

546. 1) cosa, ecn sma-—‘-/——g—u£<a<n,cosa__ﬂ|_l= f
3 2 3 3
2) tga, ecin cosa——[i n<a< ,[ga_ ’2 1=__2~,
3 dcos o 5 5

3) sina, ecnu tga=2\/5 H 0<a<5;

sina = tgacos o = tgat - 12 =2J§.\/I=&;
I+tga 9 3

4) cosa, ecnu ctga=\/—2- H n<a<—35n—;

cosa. =ctgo -sino = ctga | — 1 =2.- L1y . 2
1+ctg?a 3 3

547. 1) 25in(7t—a)co{§—a)+Bsz(g—a)—Z =

=2sinasino+3cos? a—2 =2cos? o +3cos’ a = cos? a;
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sin(r + m)co{it - 0’-)‘8(‘1 - E)
2 > 2) _ —sina(-sin o)~ ctga) _ ctg’a.

n 3n —-sina-sina-tga
cos 3+ Jeog —-+a tg(n+a)

. 47n . n . 1 25n T n
548. 1) sin— = n(g __j_—_ = Dg ==ty b+ = | =tg—=1;
sin| 81 7 sin )tg n g

27n n n 21n n n 2
Nectgt—=ctg Tn-=|=—ctg==—1; 4 L, Ll _cos==-_Y%
) ctg 7 ctg[ n 4] ~tg ) cos PR 51t+4 cos7 ;
549. l)coszﬂ—sinﬁt—=cos 61t-£)—sin 4n-2 =cos£+sin£=\/5;
4 4 4 4 4 4
2) sinzs—n—tgl—o—n-=sin 8n+£ -t 3n+£ =sin£—tg£=—£;
4 3 3 3 3 3 2
3) 3c0s3660° +sin(~1560°) = 3cos(360° - 10 + 60°) +

5

+sin(~180° -9+ 60°) = = 3cos60° — sin 60° = 2—V3;
2
4) cos(—945° )+ tg1035° = cos(—180° -5—45°)+ tg(360° -3—45°)=
V2

=-c0s45° —tg45° = —T_l .

2 2 a2 .
550. 1) {W—SinaJ%tgx=[l+cos a—sin a]. sina
o

sina 2cosa

= . =cosa;
sing  2cosa

1+sin’ a cosa [ 1+sin? a—cos® a
2) ctge] ———— —cosa |=— =
CosQ sina cosa

cosa 2sino .
=— =2sina.
sina  cosa
§51.
o T n . Tt . T 1Y ..
sm(—+cx)—oos(—+a) SIn—CoSQ + SINQL.COS — — COS— COSCL + Sin—sina
1) 4 4 _ 4 4 4 4 =

. (T b - . T . T n .
sm(—+a)+cos(—+a) sin cosar +5in0c0s  +00s7 coso —sin sina

4
V2 V2 . V2 —si
5 COSQ+—-Sin0 — —-CoSQ + — SINQ— J2sina

- ‘/5 \/5 ‘/5 \/5 —\/ECOSG.

—C0SQ + —Sino + — cosa ——sina
2 2 2

=tgo ;

. [ T 4 . n 14 .M,
sin Z—Ol —Cos| Z_a smzcosa—smaoos;+cosacosz—smzsma

. T bid . T . T T . . T
SIn|{——0}+CoS{——Q SIN—COSA —SIN A COS— — COS—COS QA — SIN A SIn—
3 3 4 4 3 4

2)
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V2(cosa —sina)

=—————"=]-ctga

J-Z_sina

552, 1) l+tgatéB=l+ sinasin B - cosacosp +sinasinB _ cos(a —B)

cosa.cosf cosa.cosfB cosacosp’

4.T.A.

2) 1ga—tgB= sina _sinf _ sinocosp—sinBcosa _ sin(a. - B)

coso  cosp cosacosf cosacosf

, WO

553. 1) 2sin 6a cos> (% + 3(1) —sin 6a = sin 60{2 cos? (% +3a) - I) =

=sin6a~cos(£+6a]=—sm 6a = a--sl =—sin22£=
2 24 4

——sin?{n+ X |=sin2 T 1,
4 4 2

_cos3acos(——3a] = cos3a sin 3o = —sin 6a [a=—5—7£)=-l—s (25]:.1.
2 36) 2 5 4
V21
554. 1) ‘/3(“75°‘°°s‘5°)=—2&sin45°sm30°='2‘/57'§__ 2
1-2sin15° cos30° 3 3’
2
2m n V2
2 2cos E—l _ cos =_—2—-=£.
Teos2k 227 141 4
1+8sin? 8oos 3 1+ 2sin "
. . _ _ .2
555. 1) 25fn2u sTn4a _ 25'm20(1 cosza)=l cos2o _ 2sin” o _ 2%,
2sin2a +sindo 25m20(1+cos2&) 1+cos20t  2cos o .
Y.T.4.
n
12— = (1-coo(3-200) | _gin2o_ 2c020{1—sin2a) _2cos2a—sindat
4 (l+oos(g +20)) 1+sin2a 2cos20{l+sin20)  2cos2a.+sinda’
uTh

556. 1) sin35° + sin24° = 2sin30°cos5° = cos5°;
2) cos12° — cos48° = — 2sin( — 18°)sin30° = — sin( — 18°) = sin18°.

557 (cosB smB) 1-cos4a

sina  cosa cos(-n: B+a) -
_ [cosa cols B+sinasinp) 2sin’2a _ 2 cos( -B)sin®2a _ o
2 sin 2o ~cos(a—B ) - ~2— sin 2 cos(a - B)
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. n
5“(2‘1‘3")"‘%0{? +2°‘J —sin2a.+200s 76n0052a 2sin 76nsm2a

558. 1)
2¢0 g_za}. 3 cog20.—3n) 200520052a+25in§sin2a—\/30052a

—sin2a -3 2 i -
__=sin2a ~/—cos o +sin 2a _ s/—c052a \/—ctha i
\[Z;COS 2a +sin 2a —ﬁcos 20 sin 2a

T .
ZCO{E—ZQJ—Jisnn(Z,Sn—Za) 2cos§oosZa+ 25in§sin2a ~3cos2a
2) =

cod(4,5m—20) + 200{2 + 20(} sin2a + 2008~ c0s 2~ 2sin X sin 20;
6 6 6

\/-5 cos 2a. +sin 2a. — \/-3_ cos 2a. sin 2 _lga
= , U.T.A.
sin 2a. + ﬁcos 2a —sin 2a sf3- cos 2a. s/-3_

1-cosa +cos2a 2cos’a cosa(2cosa —1)
= = =ctga , Y.T.A.

559.1) — =
sin2a -sina sin2a —sina  sino(2cosa —1)
. .o o a . a
sina +sin — sin—(2cos—+1) sin—(2cos—+1)
2) 2 ___ 2 2 . i i = tg(—;- , WT.AL

1+cosa+cosy  2cos?Z+c0sZ  cosZ(2cosZ +1
2 2 2 2( 2 )

560.£<g—<£1vltga= I-cosa
4 2 2 l+cosa

561. sinotcoscn=—l(sinot—cosm)2 +l=-—l+l:z
2 2 8 2 8

sina cos®a _ sin*a—cos’a _ (sina—cosa)(1+sina.cosa) _

coso.  sino  sinocoso sinacosa
1 11
_2s8_1l
=455
8
2 8 4
tg‘a—-1 "9
562. ctg2o="8%" _ 9. 2,
2ctga 2 3
3
4sin2a  Scos2a 4_20 2
4sin 20+ 5¢0s 20 _ Ginoe * oin2a _4+5ctg2a _ 3..3__4
2sin20—-3cos20  2sin2a _3cos2a  2-3ctg2a .12 6 9
3

sin 2o sin2a
563. 1) sin’(a + ) = (smowosB + schosa) = sin*acos’p + sin’Bcos’a +
+ 25masm[3cosacosﬁ = sin’o. — sin‘asin’P + sin’Bsin’ a + 2sm0wosaschosB =
= sin’o. + sin’p + 2sinasinB(cosocosP — sinasinB) = sin’ + sin’B+2sinasin x -

x cos(a + fB), u.T.A.
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2) sina + 2sin3a + sinSa = 2sin3acos2a + 2sin3a = 2sin3a(cos2a + 1) =
= 4sin3acos’a, 4.T.4. '
sino +sin3a +sin5a _ 2sin3acos2a +sin3a _
" cosou+cos3a+cosSa 2cos3acos20+cos3a
sin3a(200s20.+1) _ sin3a

564,

= = = , Y4.T.0.

oos3a(200s20+1)  cos3a g

sina 1 2\
. =
s65. sina r-rig 8a(cosza)=tga(l+tg a)=
sin’ a+3cos’ a tg3a+3 tg3a+3 tg3a+3

_2:5_10

8+3 11

566. sinZ o+ cos[g- - a] cos(-372 + a) =

.2 n LT n LMo
=sin o.+(cos§cosa+sm;sma)(cos;cosa—sm;sm a)=

L
2 2 2 Zsin
3

L
o +cos -j—cos

2 2 2

. . 1. 1 1
= Ssin a —sin a=—sSsm-"oa+—cos” a=—,4.T.A4.
4 4 4

567. 1) é(s +3cosda) = %(GCOSZ 200+2) =%(6(cosz a-sinfa)?+2)=

= ;1;—(6(sin2 a +cos? a)2 -24sin? acos® o + 2)= %(8 —24sin? acos? ay=

=1-3sin’acos’a = (sin2 o +cos? oz)(sin2 o +cos? a) -3sin®acos’a =

4 2

=sin*a +cos* o - sin? acos

2

o= (sin2 o + cos? m)(sin4 o +cos? o)-

—sin? acos? oz(sin2 o + cos? )= sin® o + cos® o + sin® acos? o +
+sin*acos?a —sin®acos’ o =sin® a+cos® a , LT.A.
8o = (sin® a + cos? a)2 -2sin*acos?a =

4

2) sin® a + cos

a=(1- 2sin? a.cos? ot)2 -
2

= ((sin2 o +cos? ct)2 - 2sin? acos? cz)2 ~2sin*acos

4 2 4a

-2sin* acos*a =1-4sin? acos?a + 2sin* acos*® =1 —sin’ o +

. 1 1 1
+lsm4 2= = 1——-(1—cos4a)+L(l—cos4a)2 =]l-—+—cos4a+
8 2 32 2 2

+L——]—cos4a+Lcos2 40L=—1—(cos2 4a+14cos4a+l7), 4. T. 1.
32 16 32 32
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T.C

I'aaBa V1. TpuroHoMeTpHyecKHe ypaBHeHHN

V2

568. 1) arccosO=£; 2) arccosl =0; 3) arccos-—=£;4) arccosl=£;
2 2 4 2 3

\/5 3 n Sm
5) arccos| -—— [=m—-arccos—=n—-—="—;

2 2 6 6

\/5 \/5 n 3m
6) arccos| —-— |[=m—arccos| — [=n——=—.

2 2 4 4
569. 1) 2arccosO+3arccosI=2-§+3-0=1r;
2) 3arccos(—l)-—2arccosO=3~n—2-§=21t;
3) 12arccos£——arcco -1 =12-£—3-E=0;

2 2 6 3
4) 4 arcco —ﬁ —6arcco -ﬁ =4-3—n—6-££=31t—41t=—n.

2 2 4 3
570. 1) arccos£=£<£=arccosl, T.C. arccos—3<arccos-1-;

2 6 3 2 2

2) arcco{— %] < = arccos(~1), T.e. arccos[— %J <arccos(~1);
3) arcco —-J—E =3—n>2—n=arcco —ﬁ,

2 4 3 2

7 Joeod 3]
. arccos| ——— | > arccos| —— |.
2 2

5§71. 1) cosx =72; X =imccos—§+2nk; X =i%+2nk,k eZ;
2) cosx=—73; x=i[n—arccosg]+2nk; x=i5?n+21tk,kez;

1 1 3n
3) cosx=——=; x=1% n—arccos—= [+2nk; x=r—+2nk,keZ.

V2 V2 4
§72. 1) cdsx:%; x=iarccos%+21tk,kel;
2)cosx =-0,3; x = (n — arccos0,3) + 2nk, k € Z;
3)cosx=—?; x=i[n—arccosg]+21tk, keZ.
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573. 1) cosdx = 1; 4x = farccosl + 2nk; 4x = 27k; x‘=§k,kéZ.
2) cos2x =— 1; 2x = H(r — arccos1) + 27k; 2x = tn + 27k;
x=i§+nk,keZ.

= i(—arccos-—-l——)+21'tk ; % = i%n+27tk ;

3 »/Ecosi=—1;
) n 7

X
4
x=%43n+8nk, k € Z.
X X ,/5 X T
4) 2cos—=J§; —=tarccos—+2nk ; —=+—+2nk ;
3 3 2 3 6

x=i§+61tk,kel.

5) cos(x+§)=0; x+§=ia:ccos0+2nk; x=—§+2nk,kez.

6) cos(Zx—%):O; 2x——}=iarccoso+2nk; 2x=%+21tk;

x=1+1|:k,keZ.
8

574. 1) cosxcos3x = sin3xsinx; cosxcos3x — sin3xsinx = 0;
cosdx =0; 4x=—1£+1tk; x=l+£k,keZ.

2 8 4
2) cos2xcosx + sin2xsinx = 0; X = -12£+ nk,keZ.

575. 1) arccos(y'6 —3) — mmeer, T.x. We-4<1;
2) arccosly7 - 2) — umeer, Tx. W7 -2<1;

3) arccos(2— V10 ) — e nmeer, T.x. [-+i0]>1;
4) arccos{l—v5) — e umeer, T.x [1-3]>15

1
5) tg(3arccos —2-) — HMMeET, T.K. 3 arccos-l— = 377: =7 +§ .
§76. 1) cos?2x = 1 + sin2x; cos?2x —sin®2x = 1;
cosdx = 1; 4x = 27k; x=%k,keZ.
2 V3
2) 4cos’x = 3; cosx=iT;

x=i%+27tk H x=:i:5?n+2nk,keZ,'r.e. x=izt6-+nk,kez.
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3) 2cos’x = 1 + 2sin’x; cos?x —sin?x =-;—;

cos2x:l; 2x=i—£+2nk; x=t£+1tk,keZ.
2 3 6

4) 2s/5coszx=l+ﬁ; ﬁ(2coszx—1)=1;

cos2x=——|—; 2x=i£+2nk; x=i£+nk,keZ;
2 4 8

5) (1 + cosx)(3 — 2cosx) =0;

cos=-—1H cosx =% ; x =7+ 2nk, k € Z; Bo BTOpoM cnyyae pelLueHHUi
HET.

6) (1 — cosx)(4 + 3cos2x) = 0; cosx=14 cosx = —% 5

x =2k, k € Z; BO BTOPOM clly4ae pelleHHi HeT.

7) (1 + 2cosx)(1 — 3cosx) = 0; cosx=-% H COS X =%;
2n 1
x:i-;—+2nk " x:iarccos§+27tk,keZ.
1 2
8) (1 — 2cosx)(2 + 3cosx) =0 cosx=5 H COS X =—3;

X =i§+21tk H x=i(7r—arccos—§-)+2nk,kez.

577. cos2x:—l; 2x=i—21t-+21tk; x=1—£+nk,keZ;
2 3 3
[ T S‘n::l
CpelH HUX OTpe3Ky —-2—;7 NMpHHAANeXaT:
L S, S SV L SR 1.
1 3’ 2 3' 3 3 s R4 3 s X5 3 » Xe 3
578. cos4x=—£; 4x=i£+2nk; x=il+£k,kez,
2 4 16 2
cpenHHuxc|x|<£; xl=——n—,x2=—n-.
4 16 16
1 7
579. 1) arccos(2x—3)=£; 2x-3=cos~; 2x-3=—; x=—;
3 3 2 4
2)a.rccosx+l—2—n' x+1—cos—2£' 1=3 1. x——i
3 3 9 3 3 s X+1l= '(——Z')v 2-

580. arccos a = Q, Takoe, YTo cosa = a, H 0 < ¢ < T, M0 ONPEAETHHUIO.
Torna cos(arccos a) = cosa = a, 4.T.A.
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1) cos(arccos0,2) = 0,2; 2) cos(a,cws(_é)) - ‘% :
3) cos(n + arccos —3-) = -cos(arccosi) = —-i— 5

4) Slﬂ(— + an:cos—) cos(arccos—) —%

3) Siﬂ(mwsg) = \/1 - Cosz(arccos? = —% =% , TK.

arccos% e [0;n] u sina > 0 ans Beex a € [0; 7);

6) tg(arccos —— __1____|_J10_|=1,T.K.
‘/_ cosz(arccos 3 ) 9 3

vio
arcc057=3 >0 utga >0, naBeex a € [O'E]
8 10 * ’ 2 .

581. arccos(cosa) =P, 0 < B < =, yto cos B = cosa, Tak yT0o @ = P M
arccos(cosa) = q, 4.T.A.

19) 5al'CCOS(COS-1) =§ ; 2) 3arccos(cos2) = 6;

3) arccos(cos —) arccos(—cos —) n- arccos(cos—) = 677{ 5
4) arccos(cos4) = arccos( — cos(4 — w)) = & — arccos(cos(4 — w)) =2n — 4.

582. 1) sin(arccos% + arccos d—Z_) = sin(arccos l) . cos(arccosgg) +

2) cos(arccos% - arccos-—) = cos(arccos -;1) - cos(arccos %) +

4 3 16 9 43 34 24
+sin(arccos— )sm(arccos—)— . l-— fl-——= ==+ —=—.
5 5 25 25 S 5 55 25

583. 1) cos(2arccosa) 2cos*(arccosa) — 1 = 2a?

2) cos(7 +arcsina) =sin(arcsina) =a.

584. Zarccos‘/“'—a = arccosa ;
2arccos1} arccos, ’His%rml = 2arccos(cos(%amcosa)) =

=2 —2—arccosa = arccosa , 1.T.A.

585. 1) cosx = 0,35; X = tarccos0,35 + 2nk, k € Z,
C TOMOLILIO MHKPOKAJILKYISTOpa HaxoauM arccos0,35;
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2) cosx =-0,27; X = +(n — arccos0,27) + 2nk, k € Z,
€ MOMOLIBIO MHKPOKaNbKyATOpa Haxoaum arccos0,27.

586. 1) arcsin0 =0;  2) arcsinl =l[-; 3) arcsin—3 = 1;
2 2 3
1o ( 2) = N
4) arcsin— = —; 5) arcsin| —— [=——; 6 in - X2 |=_2.
) 2% ) m[ 5 J 2 ) arcsm( > 3
587. 1) arcsinl — arcsin(— 1) = 2arcsinl = n4
2) arcsin—1—+arcsin L =0;3) arcsin—l—+arcsin£:£+£=£;
V2 V2 2 2 6 3 2
. \/5 . 1 mon n
4) arcsin| ——— | +arcsin| —— |= ~——-— = —=.
2 2 3 6 2
588. 1) arcsinl H arcsin(—lJ;
4 4
1 1 . ( 1] 1 . ( 1).
arcsin— > 0 > —arcsin— = arcsin| —— |, T.€. arcsin— > arcsin| —— |5
4 4 4 4 4

2) arcsin(—%] u arcsin( — 1);

arcsin(— %] > —% = arcsin(-1), T.e. arcsin(— %J > arcsin(- l).

V3

589. 1) sinx = 3 ) x=(—1)k arcsin7+1tk; x=(—1)k1;-+1zk,keZ;

2
2) sinx=%; x=(-1) arcsingﬂzk; x=(—l)k%+nk,kel;
3) sinx:—%; x=(-1)k arcsin(—%)wrk; x=(—l)k+'%+nk,kez.
590. 1) sinx=%; x=(—l)k arcsin%wtk,keZ;
2) sinx:—%; x = (1) arcsin%ﬂrk,kez;
3) sinx=§; x=(-1)* arcsin—_jiﬂrk,kez-
591. 1) sindx = I; 3= 22k x=%+2—;-k,kel;

2) sin2x =—1; 2x=—%+2nk; x=—%+nk,kel;

3) ﬁsin%= -1 ;g =(—1)k)'I arcsin—m + mk; x = (=1)*! —34£+31tk,k eZ;

2
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4) 2sin>=43; -’-(-=(—l)karcsin£+nk;x 2k kez;
2 2 2 3
5) sin(x+>%)=0; x+3E20unk; x=-TainkkeZ;
4 4 4
6) sin(2x+£)=0; 2x+-7£=1tk; x=—-£+£k,kel.
2 2 4 2

§92. 1) sindxcos2x = cos4xsin2x;
sin4xcos2x — cos4xsin2x = 0; sin2x=0; 2x=7k; x= %k,k eZ.

2) cos2xsin3x = sin2xcos3x;
cos2xsin3x — sin2xcos3x = 0; sinx = 0; x=nk, k € Z.

593. 1) arcsin(v/5 —2) — umeer, T.. |J§ - z| <1;
2) arcsin(v/S —3) — umeer, T.k. |J_ 3|s 1;

3) arcsin(3 - ‘/_) arcsin(3 - \/_) — He uMeeT, T.K. 3 — J_7< -1
4) arcsin(2 — J_)—He HMeeT, T.K. 2 — J_O < -1

5) tg(6 arcsin%) — umeer, T.K. tg(6 arcsin%) = tg(6- %) =tgn=0;

’

. V2
6) tg(25rcsm—\/2—_-) — HE HMeEET, T.K. tg(2arcsin-‘/2—5-) = tg(z.g) = "gg — He

CYLLECTBYET.
5§94. 1) 1 —4sinxcosx = 0; 1 —2sin2x = 0; sin2x =-;—;
=1 2emk; x=(-1fZ+Zkkez;

6 12 2
2) ‘/:-3-+4sinxcosx=0; J—3_+25in2x=0;
sin2x =—§ 2x =(—1)k+11;-+1tk; x= l)k‘H T —k keZ;
3)1+6sin-’-‘-cosi= ; 1+3sin> = ; sini=—l;

4 4 2 3
%=(—1)k+'arcsin%+1tk; x=(—l)‘“’l arcsin%+2uk,kez;
4) 1—85in-’£cos1=0; l—4s'm-2-£=0;

3 3 3
sin2—x=(—l)karcsinl+nk; X= (—) arcsml+3uk keZ.

3 4 4 2
5§95, 1) 1 + cosSxsindx = cosdxsin5x;
cos4xsinSx — cos5xsindx = 1; sinx=1; «x =%+2nk,ke Z;
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2) 1 — sinxcos2x = cos2xsinx;
sinxcos2x — sin2xcosx = 1;

sin3x = |; 3x=£+27tk, x=£+2—"k keZ.
2 6 3

596. 1) (4sinx — 3)(2sinx + 1) =0; sinx = % WM sin x =—%;
x=(-1)k arcsin%wrk wm x = (-1)k*! —g+nk,k €Z;

2) (4sin3x — 1)(2sinx + 3) = 0; sin 3x =% WIH sinx = —% ;

3x =(-1) arcsini—+ 7k, k € Z , @ BO BTOPOM CJIy4ae pelleHHii HeT, 3HauMT,

x=(—1)k larcsinl+£k,k e’Z.
3 4 3

597. sin2x=i; 2x = (- l)kn+1tk x=(- l)k—n—+ k.keZ;
2 6 12
Sn ]31: 17n
u3 HUX NPOMEXyYTKY [0; 27} MpUHAMIEXKAT: x| = & x, = 2% x, =% x, = &,
POMEXyTKY [ 1 mp Xy TR T X3 T X4 5
G 5_( NFEenkkez [x=(-1 )"H+2nkkez
598. smsz Xx—4n<nm x<5n
logy (x—4m)<1 | _4z50 X > 4n

147
PelieHHeM CUCTEMBI ABJIAECTCH X = — .

3
599. IMycTs arcsina — o, Toraa o e[ . ﬁ} u sina = a. CreoBaTensHo,
22

sin(arcsina) = sino = a, 4.T.4.

1) sin(arcsin %) = % ; 2) sin(arcsin(~ %)J =——;

3 3 3
3) s arcsin>) = —si inJ)=-3.
) sin(n + sm4) sm(arcsm4) 2
3n i 1 1
4 _— in=)=-si in-— :—-—;
) cos( 5 arcsm3) sm(arcsm}) 3
4 5, .4 J 16 3,
5 =)=,/1- arcsin—) =, [1-
)cos(arcsms) J sin“(arcsil 5) 55350
(sinarcsinT‘ )
6) tg(arcsin—=) = 10 . ! =l.
N 3

1T 3
Jio-
cos(arcsin 71—0) N
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600, ITycts arcsin(sina))=P, Toraa sin o =sinP _%gﬁg.’i‘. u _.’25 <as< .’25 ,

T.€. 0=P. 3Hauur, arcsin(sina) = &, Y.T.0.
n n 1 1
1) 7arcsin(sin=)=7-—==; 2) 4darcsin(sin=)=4.-—=2;
) 7arcsin(sin 7) 5 n ) 4arcsin(si 2) 3
6n T, n
3 in(sin—) = arcsin(sin=) = —;
) arcsin(sin Z ) = arcsin(sin 7) 3
4) arcsin(sinS) = arcsin(sin(S 2n)=5-2n.

3
601. 1 — =
) cos(arcsm ) J —sin (a.rcsms) J 5

o )
el )l 5]

4) cos(arcsm—) J ~sin (arcsm—) J J_S

602. 1) sm(arccosE)—Jl—msz(arccos—) —Jl-—i J_
2) sin[arccos[— —l-)] = Jl —cosz(arccos(— l)) = 1- 1 = —‘/i .
2 2 4 2

603. 1) si n(arcsin% + amcosii-) = sin(arcsin %) . cos(arcc05_2\3/z) +

2J§1

2
+sm(arccos-———) cos(arcsin —) = —3— 3 +

22 W2 1.1 202 42
+/1 - cos? (arccos——-—) 1-sin? (arcsm—) T—B- 5-—-—-:

2) cos(arcsm5 +arccos—) cos(arcsin— ) cos(arccos— ) sm(arcsm—)

RN
51

sm(anccos—) \/ sin (arcsin~) ——Jl cos (anccos—) —ii—2§=l
55 55 25
-1<X-3<1 |252<4
604. 1) arcsin(X -3)=2; | 2 27" [4<*<8 Omperx=17
2 6 X 3osin® |Xo34l x=7
6 2 72

2) arcsin(3-2x)= —% ;

{-153-2)(51 {—45—2xs—2 {1Sx$2 6+J5
’ 4 .

H .OrBer: X =
3—2x=sin(—%) 2x =3+g 6+v2
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605. T.x. 0<a<l, TO arcsina e [(y, _72‘.] u 2arcsina=[0;], n arccos(l —2a2)e[0;n]

cos(2arcsina) = 1 — 2sin*(arcsina) = 1 — 2a® = cos(arccos(l — 2a?)), T.e.
2arcsina = arccos(1 — 2a%), 4.T.4.

606. 1) sinx = 0,65 x = ( - Darcsin0,65 + 1k, k € Z, ¢ nomouisio
MHKpPOKaJIbKYJISTOpa HaxoauM arcsin0,65.
2) sinx = — 0,31 x = ( = D* " 'arcsin0,31 + nk, k € Z, ¢ nomowpio

MHKpOKaJIbKyIaTOpa HaxoauM arcsin0,31.

607. 1) arctg0 = 0; 2) arctg(-1)= _%; 3) amg(_gJ = _%; 4) arcigy3 =§.

608. 1) 6mclg~/§—4arcsin[—J—15v]=6~§—4-[——2—] =2n+mn=3n,

2) 2arctgl +3arcsin| - =2-5+3-(—5]=£—
2) % 6) 2

3) Smclg(—w/g)””rcco{_g]=5'(_13E]_3 [242]= AT

609. 1) arctg(- 1) 4 arcsin[—%] 5 arctg(-1)= -% > —% = arcsin{—é) )

T.€. arctg(-1)> arcsin(—g} ;

2) arctgﬁ H arccos %; arctgﬁ = -735- = arccos %, T.C. arctgs/3_ = arccos—;—;

3) arctg( — 3) u arctg2; arctg( — 3) <0 <arctg2, T.e. arctg( — 3) < arctg2;
4) arctg( — 5) u arctg0; arctg( — 5) < 0 < arctg0, T.¢. arctg( — 5) < arctg0.

1 1 n

610. 1) tgx=—; X =arctg—=+7k ; x=—+nk,keZ;
Vg 3 6

2) tgx=s/§; x=arctg\/§+nk; x=-13£+rtk,keZ;

3) th=—J5; x=arctg(—s/§)+nk; x=—§+nk,keZ;

4)gx=-1, x = atctg(— 1) + nk; x=—%+nk,keZ;

S)tgx=4; x=arctgd + nk, k € Z;

6)tgx=-5; x = arctg(— 5) + nk; x=-arctgS + nk, k € Z.

611. 1) tg3x = 0; 3x = mk; x=%k,keZ;

DisgXo0; wXoot; XosBimk; x=-Tidnkkez;
3 3 3 4 4

3) ﬁﬂ»tg%:o; tg%:—ﬁ; —x6-=—§+nk;x=—2n+6nk,kel.
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612. 1) (tgx - 1)(tgx +/3)=0;

tgx =1 um tgx=—»/§; x=%+nk WIH x=—§—+7|:k,keZ;

2) (V3tgx+1)(tgx-3)=0;

1
tgx=—f

3) (tgx — 2)(2cosx — 1) = 0;

Wiy tgx=f3-; x=—%+nk WiH x=§+nk,kez;

tgx =2 unu cosx=%; x = arctg2 + nk uau x=i§+2nk,kez;
4) (tgx — 4,51 + 2sinx) = 0;

tgx =4,5 win sinx=—%;x=arctg4,5+1tku.rmx=(—l)'“'l 1‘;—+1tk,keZ;
5) (tgx+4)(tg-’25-|)=o;
X X =
tgx =—4 wiu tg;:l;x=—arctg4+nkwm —2—=:+nk,keZ,T.e.
= — arctg4 + ntk win x=§+2nk,ke2;

Tocneausas cepus KkopHeil He NOIXOIMT, T.K. tg(% +2nk) — He cywiecT-
ByeT, T.e. X =—arctgd + nk, k € Z;
6) (tg-;i+l)(tgx -1)=0; tg% =-1 wmtgx=1;

X Zink wmx=2+nk, keZ;
2 4

(=3

x=%+6n HWIH x=§+nk, k € Z . IlepBas cepus KOpHei He noaxo-

IHT, T.K. tg (—-?’zi +61k) — He cyiecTByeT, 3HaYHT, X = 1:— +nk, keZ.

V3

613. tgx == ; x=—+nkkeZ;
3 6
HauMmeHbHIHA NONOXKHTENbHEIA KOPEHb x, =%, a HaubonbuIMi OTpHLa-

TeNbHBIH X, = _sm.
6

n n 2

614. 1) arctg(Sx -1)=—; Sx—-l=tg—; S5x=2; . Xx=—;
) arctg(5x - 1) 2 X o X X=3

2) arctg(3—5x)=—§; 3-5x=tg[_§J; 5x=3+s/3-; x=?+5'/§.



618. Ilycts arctga=a, TOrAA _§< a<§ U tgo=a, T.e. tg(arctga)=tgo=a,

4T
1) tg(arctg2,1) = 2,1; 2) tg(arctg( - 0,3)) =-0,3;
3) tg(m — arctg?) = - tg(arctg?) = - 7; 4) ctg(% + arctg6) = —tg(arctg6) = -6 -
616. Mycte arctg(tga) = B, Torza _% <a< g ;~% <B <-§- u tgh = tga,

3Ha4MT, o = B, T.e. arctg(tga) = o, Y.T. 0.

)3 ,Byo3. 230, 3 Ix) L | L
) arctg(tg7) 575 ) arctg] 1g T |=arg g -2 3

2) 4arctg(tg0,5) =4 - 0,5 =2; 4) arctg(tgl 3) = arctg(tg(13 - 4n))=13 - 4n.

617.1) arctg(ctg%) = arctg(tg(—%)] = —% 5
n.

3n n n S5n 1
2 y= —tg—)=—-—; 3 2sin—) = 2.4y = 1=
) arctg(ctg 7 ) = arctg( tg4) 7 ) arctg(2sin 6) arctg( 2) arctg Z

5

4 arctg(2sin§) =arctg(2- 73) =arctgy3 =§

618-T‘K-arctgae[—i;ﬁ}mcos(arctga)= 21 =\/ 12: L
2°2 1+tg(arciga) Vi+a? (]452

4.T.0.
619. 1) tgx = 9; x = arctg9 + nk, k € Z, ¢ noMOLIbIO MUKPOKaJIbKYJIATOpPA

HaxoauM arctg9;
2)tgx=-17,8; x =- arctg7,8 + nk, k € Z, c noMolLbl0 MUKPOKANbKYIf-

Topa Haxonum arctg7,8.

620. 1) sin x=l; sinx=l h sinx=——1-; x=(—l)k£+nk WiH
4 2 2 6

X =(—1)k+1 I 17k, k € Z; 06obuwas, nosy4aeM X =i%+ nk,keZ;

2) coszx=%; cosx:—}_— wiu cosx=—%; x=+2+2nk wm
2 2

X =i%+2nk,k € Z ; 06061mas, nomyyaem x=%+§k,k eZ;

3) 2sin’x + sinx — 1 =0; sinx =a; 2a*+a—1=0;a, =— 1, a2=-1—;

2
sinx =—1 WK sinx =—; x=—-12£+2nk WK x=(—l)k%+nk,kel;

1
2
4)2coszx+cosx—6=0;cosx=a; 2a’+a-6=0; a; =—4, a2=—5;

3 .
COSX = — 4 WJIH COS X = 3 ; YPAaBHEHHS pElliCHHH HE HMEIOT.
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621. 1) 2cos®x —sinx + 1 = 0; 2(1 - sin*x) — sinx + 1 =0;

2sin’x+sinx—3=0;sinx=a;2a2+a—3=0; a=—%,a=1; sinx=—%,

sinx=1um x= %+ 2nk, k € Z ; nepBoe ypaBHEeHHE peLLICHUH HE HMeEeT.
2) 3cos’x —sinx — 1 = 0; 3(1 —sin’) —sinx— 1 = 0;

3sin’x +sinx-2=0; sinx=a, 3a’+a-2=0; a1=—l,a2=§;

sinx =— 1 wm sinx=§; x=—§+21:k wm x =(-1) arcsin%ﬂck,kez.
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=%;

cosx =— 1 nan cosx =%; X=m+2nk uIM X = iarccos%+2nk,k eZ.
4) 2sin’k + 3cosx = 0; 2(1 — cos’x) + 3cosx = 0; 2cos’x + 3cosx —2 =0;

1 1
cosx = a; 2a° - 3a~2=0; a, =—-2—,a2=2; cosx=——2- HJIH COSX = 2;

x=i-2—3£+21tk,kez;BTopoeypaBHeHHexopHeii HE HMeeT.

622. 1) tg’x =2tgx =12 x = +arctg2 + 1k, k € Z;

tgx=ctgx tgx=1 tgx=4%I x=:t%+1tk,kez;

3)tg’x - 3tgx —4=0 tgx=a a’-3a-4=0 a=-1a=4;
tgx=— 1w tgx = 4; x=-—1—;-+1tk wm x = arctgd + nk, k € Z.

Htgx-tgx+1=0 tgx=a - a’-a+1=0 D <0, pewennii Her.
623. 1) 1 + 7cos’ = 3sin2x;

sin’x + 8cos’x — 6sinxcosx =0 | : cos’x;  tg’x — 6tgx + 8 =0;

tgx = a; a’-6a+8=0; a,=2a,=4 tx=2wmtgx=4;

x = arctg2 + nk i x = arctgd + nk, k € Z.

2) cos2X + cos’x + sinscosx = 0;

2cosx — sin’x + sinxcosx = 0 | : cos’x; tg?x —tgx —2=0;

tgx=a; a?-a-2=0; a'=2,a"=-1; tgx=-1lmmtgx=2;

x=——}+rrk W x = arcrtg2 + nk, k € Z.

3) 3 + sin2x = 4sin’;
sin®x — 2sinxcosx — 3cos’x = 0 | : cos™; tgzx -2tgx-3=0;
X =a a’-2a-3=0; aj=-1,8,=3; tgx=—lmmtgx=3;

x=—%+nk win x = arctg3 + nk, k € Z.
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4) 3cos2x + sin’*x + Ssinxcosx = 0;
3cos?x — 2sin®x + Ssinxcosx = 0 | : cos’x;

tgx=a;, 2a’-5a-3=0;

2tg’x - Stgx -3 =0;

al=—%,a2=3; tgx=—% uau tgx = 3;

X =—arctg%+1rk wm x = arctg3 + nk, k € Z.

624. 1) \/Ecosx +sinx =0 |:cosx;

x=—§+nk,kez;

2) cosx = sinx |:cosx;
3) sinx = 2cosx |:cosx;

4) 2sinx + cosx = 0 |:cosx;

X =—a:ctg%+1tk,k el.

625, 1) sinx — cosx =1 I:ﬁ;

. T . T 2,

SIN XCOS — —SIN —COS X = —
4 4 2

x—£=( l)k£+nk,

4
2)sinx+cosx=l|:s/5;
RER

2

’

. T .
sin X cos — +sin —cos X =
4 4

x+£=(—l)" Z+nk,

>

3) VIsinx+cosx =2 |:2;
T, LW .

cos—sinx+sin—cosx =1
6 6

x+2=Zonk;
6 2

4) sin3x+cos3x=ﬁ|:~/5;

T . LT .
cos:sm3x+c053xsmz=l ;

3x+£=£+2nk;
4 2

170

tgx =15
tgx =2,

Bigx=0; tgx=-3;

x=£+nk,keZ;
4

x=arctg2 + nk, k € Z;
1

21gx+1=0; tgx=-—;

2

x-ﬁ—-J—Ews = ﬁ ;
2

2 "
sin(x—£)=—J—§;
4 2

x=(—l)k -}+%+1tk,kel;

A
2 2

sinx:-—+ COSX = s
2
sm(x+—)=g;

x
1

(-1 %—;—Jrnk,kez;

B
2

mx+—cosx-l,
2
sin(x+=)=1;
( 6)
x=%+2nk,kel;

i

sm3x+7c053x =1,

n
sin3x+—=)=1;
in( 4)

T

x=—+21t—k,kel-
' 12 3



626. 1) cosx = cos3x; cos3x — cosx = 0; ~ 2sin2xsinx = 0; sin2x = 0
umsink=0; 2x=nk wm x=nk, k € Z; x=§k W x = nk (Bxo-
[T B CEPHIO KOpHER X =§k), keZ 1e x =§k,k ezZ;

2) sinSx = sinx; sin5x — sinx = 0; 2sin2xcos3x = 0; sin2x = 0 wm cos3x = 0;

2x = nk unu 3x=—72£+nk,kel; x=§k WIH x=£+£k,kel‘

3) sin2x =cos3x; cos3x—sin2x=0; sin(-“z1 +3x)-sin2x=0;

2sin| =+ 2 |cod & Sx =0, sin| Z+2 =0 wm cos X+ x =0;
4 4 2 4 2 ey

XX o nkwm £+5—_£+nk kez X =—=+2nk WIH x--——+3—k kez;
4 2 4 2 2 2 10

4) sinx +cos3x =0; cos3x +cos(-72£— x)=0;

2cos(§ + x)cos(—% +2x)=0; cos(% +x)=0 HIH

Zix=Ziqkmm2x-2=Z, 0,
2 4 2

b
2x-=)=0;
cos(2x ) 0,

kez,x—:+nk HIIH x-%’t+—k kez.

627. 1) cos3x — cos5x = sindx; - 2sindxsin( — X) = sindx; sindx(1-
2sinx)=0; sindx = 0 uau sinx=%;4x=nkunux=(—1)k%+nk,kez;
x=%k HIH x=(—])k%+nk,keZ;
2) sin7x — sinx = cos4x; 2sin3xcos4x = cosdx; cosdx(2sin3x — 1) =0;
cosdx = 0 win sin3x=~;—; 4x —?+uk HIH 3x=(—l)k%+nk.kel;
x=Z+Zlk wm x=(1FE+Ikkez;
4 2 18 3

3) cosx + cos3x = 4c0s2x; 2c0s2xcos( — X) = 4cos2x; cos2x(4 — 2cosx) = 0;
c0s2x = 0 Him cosx = 2; 2x=§+nk,keZ, BO BTOPOM CiIy4yae pe-
IeHuH HeT, T.e. x =%+§k,k eZ;

4) sin’x — cos?x = cosdx; — c0s2x = 2c0s22x — 1; 2c0s2x + cos2x — 1 = 0;

1 1
cos2x=a;2a’+a-1 =0;a,=-1, a2=5;cos.2x=—l D] cost:E;

n
2x=m+2nk wm 2x=i§+2nk,k €Z; x =+ nk wm x=;t%+‘ﬂ:k,kel-
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T.C.

628. 1) (tgx~\/§)(2sin%+l)=0; tgx =3 wm sin%:—-;-;

x = % 41k WIH i:(_l)k”£+nk,kel;
3 12 6
x=§+7rk WK x=(—l)k+]21t+121tk,keZ;

2) (l—ﬁcos%)(H\/Stgx):O; cos%=J75- win tgx=—JT§-;

i=i£+21tk WM x=—£+nk,keZ;
4 4 6

x =xn+ 8nk, k € Z unu x:—%ﬂtk,kel;

3) (25in(x+%)—l)(2rgx+l)=0; sin(x+%)=% WIH tgx=—%;
x+£=(—l)k lt-+rrk unux=—arctg—l-+nk, keZ;
6 6 2
x=(—1)k£—£+nk mmx=—arctgl+1tk, keZ;
6 6 2
4) (1+ﬁcos(x+§))(tgx—3):0; cos(x+§)=-% MM tgx = 3,

x+£—=t37n+2nk win x =arctg3 + ik, k € Z
x=§+21tk,x=—1r+21tkm'mx=arctg3+1tk,keZ

nepBast cepus KOpHEH He MOAXOIMT, T.K. tg(§+ 2nk) — He CYLUECTBYET,

x=—n+2nkummx=arctgd + nk, ke Z
629. 1) s/3_sinxcosx=sin2 X sinx(s/gcosx—sinx)=0;
sinx = 0 uiau ﬁcosx—sinx:O; sinx = 0 uiM \/E—tgx=0;

sinx = 0 uau tgx=s/§; X = 7K UJIH x=—73r—+nk,keZ;

2) 2sinXcosx = cosX; cosx(2sinx — 1) = 0;
cosx=0mmsinx=—;-; x=§+1tk Zhi%l x:(—l)k%Jrnk,keZ;
3) sindx + sin“2x = 0; 2sin2xcos2x + sin?2x = 0;
sin2x(2cos2x + sin2x) = 0; sin2x = 0 uiu 2cos2x + sin2x = 0;
sin2x =0 uau 2 + tgx = 0; sin2x = 0 uiu tg2x =-2;

2x =k unm 2x = — arctg2 + nk, k € Z;

xzf-k HIH x=—larctg2+£k,kez;
2 2 2
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4) sin2x + 2cos’x = 0; 2sinxcosx + 2cos’x = 0;
2cosx(sinx + cosx) = 0; cosx = 0 Wi sinx + cosx = 0;
cosx=0mwmtgx+1=0; cosx=0mmtgx=-1;
x=£+1tk WIH x=—£+nk,keZ.
2 4
.2 1. 2 .
630. 1) 2sin x=l+§sm4x ; l—c052x=]+§sm2xc052x;

cos2x(-:2;sin2x+l)=0; cos2x =0 wm sin 2x=——;—;

2x=—§-+nk,nompomcnyqaepememﬂ7l HeT x=-§+%k,kez;

2) 2c0s%2x ~ | = sindx; 1 + cos4x — 1 = sindx |:cos4x;

1 = tgdx; 4x=%+nk; x=%+%k,kez;

3) 2cos¥2x + 3cos’x = 2; 2cos? x+%(l+cos 2x)=2;
4c0s12x + 3cos2x - 1 = 0; cos2x = a;

4a’+3a-1=0; a,=—l,a2=—‘1;; cos2x =— | unu c052x=%;

2x = w + 27k win 2x=iarccos-‘lI+2nk,keZ,T.e.

T 1 1
X=—+7nKk WM Xx=+—arccos—+nk, ke Z;
2 2 4
4) (sinx + cosx)’ = 1 + cosx; sin’x + cos?x + 2sinxcosx = 1 + cosx;

. . . 1
2sinXcosX = COsX; cosx(2sinx —~ 1)=0; cosx =0 sinx = 5 ;

X=§+7Tk Wik x:(—l)k %+nk,k€z.

631. 1) 2sin2x - 3(sinx + cosx) + 2 = 0;

2sin2x — 3(sinx + cosx) + 2(sin’x + cos’x) = 0;

2sin2x - 3(sinx + cosx) + 2(sinx + cosx)® — 2sin2x = 0;

(sinx + cosx)(2sinx + 2cosx — 3) = 0;

3

22’

. ) 3 ,t
sinx + cosx = 0 uwiu smx+cosx=;;tgx+ 1 =0 um 5“““?=

. n
tgx = — 1, BO BTOpOM CiIy4ae peluerHi HeT x=—Z+nk,keZ.

2) sin2x + 3 = 3sinx + 3cosx;

sinx + cos’ + 2sinxcosx + 2 = 3(sinx + cosx);

(sinx + cosx)? + 2 = 3(sinx + cosx);

sinx + cosx = a; a*-3a+2=0; a=1,a=2;
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cosx + sinx = | uam cosx + sinx = 2;

sin(x+§)=g HIH sin(x+%)=x[2-; x+§=(—1)k§+nk, keZ;

BO BTOPOM CJTyuae pelleH’# HeT, T.e. X = (— 1) %—%+ nk,keZ.

3) sin2x + 4(sinx + cosx) + 4 = 0;
sin?x + cos?x + 2sinxcosx + 4(sinx + cosx) + 3 = 0;
(sinx + cosx)? + 4(sinx + cosx) + 3 =0;

sinx + cosx = a; a+da+3=0; a=-1,a=-3;
sinx + cosx = — | unu sinx + cosx = - 3;
. n 1 . n 3. n k+l T
sin(x + =) = ——= W sin(x +—)=- x+—=(-1 —+nk,keZ, aBO
(x+ D=7 (x+=-g5s x+ =) G '
BTOpOM ClIyyae pelleHuil HerT, T.e. x = (~1)k*! %——::-+ nk,keZ.

4) gian + g(cosx +sinx + 1) =0;

sin"x + cos“x + sinxcosx + 5(sinx + cosx) + 4 = 0;
(sinx + cosx)? + 5(sinx + cosx) + 4 = 0;
sinx + cosx = a; a+5+4=0; a=-l,=-4
sinx + cosx = — | WM sinx + cosx =—4;
. n 2 . n L3 n
sin(x +Z)=-§ WM Sln(X+z)=_2‘/§ ; x+7=(_1)k+1 :+1tk,k cZ,aBo

BTOPOM ClTyyae pelueHuii Her, T.e. x = (—1)¥*! %-%+ nk,keZ.
632. 1) l-cos(n-x)+sm[£+£]=o;
2 2
_n. _ 1 2n .
1 +cosx + cosx = 0; cosx——i- x=tT+2nk,keZ.

2) ﬁcos(x —%) =(sinx + cosx)2 s ﬁ(%cosx +l/2—£sinx) =(sinx +cosx)’ ;

(cosx + sinx)(1 — (sinx + cosx)) =0; sinx + cosx = 0 wm sinx + cosx = 1;
1

2

x=—£+nk HITH x=(—1)k—1£—£+1:k,kel-
4 4 4

tgx +1=0um sin(x+%)= ; tex=—1 x+§=(—|)“§—+nk,kez;

633.
1) 4sinx cosx cos 2x = sin? 4x; 2sin2x cos2x =sin24x; sin4x =sin24x;
. 4x=nk,keZ x=ﬁ,keZ
sindx =0 4
sindx =1 4x=£+1m,neZ T fn
2 X =§+—4—,neZ

k
Xy =nT,keZ;x2=§+—7iE,neZ
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2) 1 + cos’ = sin’x; (1 —sin®*x) + cos’x = 0;
(1 —sin®x)(1 + sin?x) + cos’x = 0; cosx(1 + sin?x) + cos’x = 0;

cos’x(2 +sin’x)=0; cosx=0; x= §+ nk,keZ.
634. 1) 2cos?x + 3sindx + 4sin’2x = 0 |:cos?2x;

1
HgR2x +61g2x +2=0; tg2x=a; 2a’+3a+1=0; a,=-1, ay=-7;

tg2x=—1 wam tg2x = —%; 2x = --}Htk K 2X =,—arctg%+1tk,k ez,

x=—1'-+£k Th)] x=-larctgl+£k,kez;
8 2 2 2 2

2) 1 - sinxcosx + 2cos’x = 0;

sin’x — sinxcosx + 3cos’x = 0 [:cos’x; t?x—tgx+3=0 tgx=a;
a’-a+3=0; D < 0 — peluieHuit HeT

1
3) 2sin2x+%cos32x=1; 1—c032x+zcos32x=l;

cos2x(%coszx—l)=0; c0s2x = 0 W cos’x =4; 2x=%+1tk,keZ,

a BO BTOPOM CiTy4ae peLIeHHil HeT, T.e. X = %+12r-k,k €eZ;

4) sin®2x + cos?3x = 1 + 4sinx;
sin®2x — sin®3x = 4sinx; (sin2x — sin3x)(sin3x + sin2x) = 4sinx;
.X 5x ., . 5x X . X X
~2sin—cos—-2sin—cos— = 8sin—cos—
2 2 2 2
2sin£cos§(4+ 2c055—xsin§) =0,
2 2 2 2

sin(4 + sin5x) =0 sinx = 0 wiH sin5x = - 4;
x =k, k € Z, a Bropoe ypaBHeHHe peuieHni He umeeT, T.e. X =1k, k € Z.
635. 1) cosxcos2x = sinxsin2x; cOSXCO0s2X = 2sin’xcosx;

cosx(cos2x — 2sin’x) = 0; cosx(1 — 4sin’x) = 0;

— : — 1 . 14 T .
cosx =0 smx—:t-z-, x=5+nk W x=iz+nk,kez,
2) sin2Xcosx = cOs2Xsinx;
2cosxsinx = cos2xsinx; sinx(cos2x — 2cos2x) =0,
sinx = 0, T.K. cos2x — 2cos’x = 1, T.e. x=7nk,k € Z;

3) sin3x = sin2xcosx; sin2xcosx + cos2xsinx = sin2Xcosx;
sinxcos2x = 0; sinx = 0 unu cos2x = 0;

X =k HIn 2x=%+nk,kel,1‘.e. X =1k HIH x=%+-’2lk,kel;

4) cosSxcosx = cosdx; COSSXCOSX = COS5SXCOosX + sinSxsinx;
sin5xsinx = 0; sin5x = 0 win sinx =0 Sx=nkunux =7k, k € Z;

X=TKWIH X = %k,k € Z (nepBasi cepus KOpHe#H BXOAMT BO BTOPYIO), T.€.
x=ZkkeZ.
S
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636.
1) 4sin’ — Ssinxcosx ~ 6cos?x = 0 |:cos’x;

4tg’x — Stgx - 6=0; tgx=a; 4a’-S5a—6=0; a,=-%,a2=2;

tgx:—% WK tgx = 2; x=-arctg—i-+nk wiu x = arctg? + nk, k € Z;
2) 3sin’x — 7sinxcosx + 2¢0s’x = 0 |:cos’x;

3tg’x - Ttgx +2=0; tgx=a; 3a’-7a+2=0; al=%,az=2;

tgx=% Wm tgx = 2; x=arctg-;-+nk win x = arctg2 + nk, k € Z;
3) 1 — 4sinxcosx + 4cos’x = 0;

sin’x — 4sinxcosx + 5cos’x =0 |:cos’x; tg’x — 4tgx + 5=0;

tgx = a; a’-4a+5=0; D < 0 — pelueHuii Her;

4) 1 + sin®x = 2sinxcosx;

2sin’x — 2sinxcosx + cos’x = 0 |:cos’; 2tg’x - 2tgx + 1 =0;

tgx = a; 2a-2a+1=0 D <0— peuieHuit Her.

637. 1) 4sin3x + sinSx — 2sinxcos2x = 0,

4sin3x + sin5x + sinx — sin3x = 0; 3sin3x + 2sin3xcos2x = 0;
sin3x(3 + 2cos2x) = 0; sin3x = 0 WM cos2x = _% ;

3x = nk, k € Z, Bo BTOpOM Ciiyuae pelleHHil HeT, T.€. x = 13t_k,k eZ;

2) 6¢cos2xsinx + 7sin2x = 0;

6cos2xsinx + 14sinxcosx = 0; 2sinx(3cos2x + 7cosx) = 0;
sinx = 0 unu 6¢os2x + 7cosx — 3 =0; COSX = a;
sinx =0 unu 62’ + 7a-3 = 0; a]=—%,a2=%;

1
sinx = 0 wiu cost:—g— WIH c052x=§;

1 -
x =mk unu 2x = tarccos§+ 2nk,k € Z, a BO BTOPOM clyuae pelueHuii

HET, T.e. X =Tk WM x = i%arccos—?,l— +2nk,keZ.

638. 1) sink + sin®2x = sin®3x;

(sinx — sin3x)(sinx + sin3x) + sin2x - 2sinxcosx = 0;

— 2sinxcos2x - 2sin2xcosx + sin2x - 2sinx - cosx = 0;

2sinx - cosx - sin2x(1 - 2cos2x) =0;  sin®2x(1 - 2cos2x) = 0;

sin2x = 0 unu c052x=-;-; 2x = nk unu 2x=i§+2nk,kel;

x=1k WK x=t£+nk,keZ;
2 6
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2) sinx(1 — cosx)? + cosx(1 — sinx)* = 2;

sinx + cosx + sinxcosx(sinx + cosx) — 4sinxcosx = 2;

(sinx + cos x)2 -1
2

sinx + cosx = 1; @+ -n-4=0; S -4t+1)=0;

(sinx +cosx) + -(sinx +cos x) = 2(sinx +cosx)?;

t; = 0w t2=2+s/§ WIH t3=2—s/§;

sinx + cosx =0 wiu sinx+cosx=2+ﬁ Win sinx+cosx=2—ﬁ;

V3 n J3
tgx =— 1 WK sin(x + =) =+/2 + HIH sin(x + ~) =2 -2 ;
Y N Y Noh

T T -
X=-—+7k WIH x =—— +(-1) arcsin +nk,keZ,

4 4 i 2
a BO BTOPOM CJIy4ae peLieHHi HeT.
639. 1) sinxsin2xsin3x = %sin 4x;
sinxsin2xsin3x = sinxcosxcos2x; sinx(cosxcos2x — sin2xsin3x) = 0;

oo ] .
sinx(=cos3x + -l-cosx + —1-0055x ——l-cosx) =0, sin x(lcosiix +-!-0055x) =0;
2 2 2 2 2 2
sinxcosxcos4x = 0; sinx = 0 wiu cosx = 0 wiu cosdx =0;

= T
x = nk Wi x=2+k unu4x=12‘-+nk,kez;
- n non .
X=TKWIM x=—+nk WIH x=—+—k,keZ;
2 8 4
2) sin®x+cos?x = % sin2 2x ; (cos? — sin’x)? + 2sin’*xcos®x = 2sin’xcos?x;

cos’™x=0; 2x=ZsmkkeZ; x=~+ZkkeZ.
2 4 2

640. 1) cos®x + cos?2x = cos?3x + cos*4x;

(cos®x — cos?3x) + (cos®2x — cos4x) = 0;

(cosx — cos3x)(cosx + cos3x) + (cos2x — cos4x)(cos2x + cos4x) = 0;
2sinxsin2x - 2cosxcos2x + 2sinxsin3x - 2cosxcos3x = 0;

sin2xsindx + sin2xsin6x = 0; sin2x(sindx + sin6x) = 0;

2sin2x - sinSxcosx = 0; sin2x = 0 wiu sin5x = 0 wim cosx = 0;

2x = nk wim 5x = nk wnm x=§+uk,ke2; x=§k WIH x=%k WIH

X = -72£+ wk (BXOAHMT B EPBYIO CEPHIO KOpHEH), T.€. X = gk WM X = %k,k eZ

. 1 . . . 1
2) sin®x+cos®x = Y H (sm2 X + cos? x)3 —3sin* xcos? x —3cos* xsin? x =z;
1-3sin? x cos® x(sin? x + cos® x) = % ; -%sinz 2x = —% sin2x = t1;

2x=Zimkx=~+ZkkeZ.
2 4 2
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641.

1) Sos2x | cosx _.cos2x .o 1 a2 av)=0; D<0 — petwennuii Her.
CcOSX  cos2x cosX a
2) sinx + ,] =sin’x + l, 5 sinx = a;
sin x sin” x
aretoa2i s at-d-arl=0; a'a-1)-(a-1)=0;
a a2
(@-1)a-1)=0; a=1; sinx = 1; x=§+znk,kez.

642. 1) sinxsinSx = 1; T.k. |sinx| < 1 u [sin5x| £ 1, To [sinxsin5x| < 1, a;
sinxsinSx = 1, Tonbko ecau sinx = sin5x = | WM sinx = sin5x = -.1, T.e.

x=£+2nk,keZ WIH

sinx =1 x=1:—+27tk,keZ x=§+2nk,ke2
{sin5x=]

5x=;+21m,neZ x=%+2?nn,nez

’

{sinx=—1 X=—-725+2nk,kez X=—§+2nk.keZ

sin3x = -1 5x=£+21m,neZ x=——£+2—"n,neZ
2 10 5

x=—%+2nk,keZ,T.e. x=%+nk,keZ;

2) sinxcos4x = — 1; BO3MOXHO JIHiLB MPH Sinx = 1, a cOSX = — | WK npH
sinx=-—1,acosd4x = 1, T.e.
L _n x=Z42mkkeZ
{smx =1 X=o+ 2nk,keZ 2 — pewenuit uer, wm
cosdx=-1 |4y —n+2rnnez x=%+§n,nel
PNy = — __r x=—£+2nk,keZ
{smx 1 |x= 2+21!k,k€Z 2 x=—§+2nk,keZ-
cosdx =1 4x=21m,neZ x:%n,nez
643. 1) /5cosx —cos2x = -2sinx ;
Scosx —cos2x 20 Scosx —cos2x 20
sinx <0 sinx <0
5cosx —cos2x = 4sin®x {5cosx —2cos?x ~1-4+4cos?x =0

S5cosx -cos2x 20
sinx <0 pellaeM MocjieHee YPaBHEHHE B CHCTEME, NoJiaras

2c0s?x +5cosx —5=0

cosX = a; 28+ 5a-5=0; a]=_5+4‘/6,32=‘5°4‘/6_5,'r.e.
n
~5+65 —5—J6_5_ x=—-2-+2nk,keZ
cosx=T, W Cosx ~——=—;

T
x=5mneZ
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TloacTaB/seM B EpBOE HEPABEHCTBO CUCTEMBI:

Scosx — 2cos’x ~ 1 > 0 BMECTO COSX YHCIIO ‘/‘i's ;
s J65-5) , 9%0-10/65  _-74+1065 | 1o vopum
4 16 4
Scosx-cos2x 20
sinx <0 YROBJIETBOPSAIOT NEPBOMY HEPABEHCTBY CHCTEMBI,

2cos?x +5cosx-5=0

M3 BTOPOro HepaBeHCTBeE cineayert, uto X € III, IV yerBepTH, 3HaywmT,

X = —arccos
2) Jcosx +cos3x =—ﬁcosx; V2cosxcos2x =—\Ecosx;
\fcosx(Zcos2 x-1)=-cosx; cosX = a; \’a(Zaz -)=-a;

as<0 a<0 aso
1,
aa®-1)20 {a@2a®-1)20 {aQa’-1=20  T€. 2a=0um a=-23

+2nk,keZ;

a(2a’-1)=a% |a(2a’-a-1)=0 a=0’a=_%,a=1

cosx =0 win cosx=—%; X=12[-+1lk WIH x=12—;-+21:k,kez-
644,
1) 4|cosx| + 3 = 4sin’x;
4fcosx| + 3 = 4 — 4cos’x; 4cos’x + 4|cosx| — 1 = 0;
cosx = a; 42+ 4ja| - 1 =0;
az0 . [220 . —4+42
2 ’ -4-42 44420 3T
4a+4a-1=0 a = 8y =

8 8

2 "{a<0 a<0

1
T€. a=——+— HIT - )
2 2 4% -4a-1=0 a=ﬂ,a=4+4‘f

8 8
T.C. a:l_ﬁ T.e. a=t[—1——£],
2 2 2 2
T.€. cosx =i{%-—‘/2—5-],'r-e- X =:tarccos‘/5_l +2nk WiIH
V2-1 V2 -1

X = +(m — arccos )y+2nk,keZ, T.C. x=:ta.rccos—2—+1tk,kel;

2
1

L]
cos? 2x

2) Jtgx|+1=

179



2
a) ltex] = 1g°2%;  |igx| = -—--—“g" o tgx20; gx[————(l_tg x) “"g"] 0;

(1-1g%x)?
tgx=t; t t4-2t2 -4t +1 —0;
(-2
t = 0, a BTopoe ypagHeHue (1 — 2t — 4t + 1 = 0) He UMeET NOJIOKHTENb-
HBIX KOpHEH, T.€. tgx =0; x=nk, k € Z;
6)tex<0;  gx M -0;
l—tg x)

tgx = 0 He ynornerBopsier TpeboBaHmio tgx <0 T.e. x =7k, k € Z.
645.

1 {cos(x+y)=:)‘

{x+y=%+nk,kel,

cos(x - y) = x-y=2nn,neZ
x=£+£k+rm,kel,nez; y=£+£k—7m.keZ,neZ;
4 2 4 2
inx —siny =1 . .
2) smx=siny ; sin’x + cos?y = | To/bKO NIpH sinX = %1 ¥ cosy =
sin2x+c052y=l

= *1, HO npH sinx = — 1 nony4uM siny = — 2 (43 NepBOro ypaBHEHHS ), 3HAUHT,
sin x =1, acos y ==%1 usiny == 0 (43 nepsoro ypaBHeHHUs), T.e.

x:§+2nk,kez,ay=nn,n62-

646. 4 — 4cos’x + 2(a— 3)cos x + 3a—4 = 0;

4cos’x —2(a—3)cosx—3a=0; cosx=b; 4b’—2(a-3)b-3a=0.
YpaBHeHHE HMeET JeHCTBUTENbHBIE KOPHH, ecau D 2 0;

D=4(a-3)’+ 16 - 3a=4(a + 3)° > 0 npx moGom a.;

by = 2(a—3);2(a+3) H b= 2(a—3)48-2(a+3) )

Jlnsi M0GBIX @ OMMH U3 b = _% , apyroii p=2.

) |

YpaBHeHHE cosx = _% He HMeeT KOpHeli, a ypaBHEHHE cos x =% — HMe-

€T KOPHH, TOJILKO €CJH |a| < 2.
T.e. ucxonHoe ypaBHeHHe HMEET KOPHHU x = tarccos%-F 2nk,k € Z , TOJILKO
ecnM—2<acs2.
647. (1 - a)sin®x — sin x cos x — (2 + a)cos’x = 0 |: cos’x;
(1 —a)tg2x-tgx—(2 +a)=0; tgx=b; (1-ap’-b-(2+a)=0.
YpaBHeHHe He HMeeT pelueHui, ecnu D < 0;
D=1 +4(2+a)(1 —a)<0; 1+8-4a-4a’<0; 4a’+4a-9>0,;

T.€. ——-—410 >a WK ——+—V 0<a.
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3Ha4HUT, HCXOAHOE YPaBHEHHE HE HMeET KOPHEH npH

1/1_6+1 Jl_6—1
2 2

- WIH IPH 3 >
648. 1) cosxz-‘/—i; —£+2nk5xs£+2nk,kel;
2 4 4
2) cosx<-l; £+2nk<x<”—"+2nk,kel;
2 6 6 ;

3) cosx>—[3—; —5—n+2nk<x<5—ﬂ+2uk,kel§
2 6 6

4) cosxsf—z-; ' z'lt-+27tk5xs5—"+21tk,kel-
2 4 4

649. 1) cosxss/g —x eR;

2) cos x <— | — pelueHHuii HeT;

3) cos x 2 | — BHINOJNHAETCA TOJBLKO NPH cos X = 1, T.e. X =27k, k € Z;
4) cos X < — 1 — BBINONHAETCS TOMBLKO MpH cos X =— 1, Tex=n+2nk, k € Z.

650. 1) sinx>l; £+21:k<x<ﬂt-+21'|:k,kel;
2 6 6
2) sinxs[-z-; M ok sxsEaonkkeZ;
2 4 4

3) sinx < -2 ; 3 ok sx<-Fionkkez;

2 4 4
4) sinx>——3—; —£+2nks4—n+2nk,kez.

2 3 3
651. 1) sinx 2-42 -x e R; 2) sin X > | — HeT pelueHHH;

3) sin X £ — | — BRHINOJHAETCH TOMBKO NpH Sin X =— 1; x=—§+2nk,ke Z;

4) sin X 2 | — BHINOJHAETCA TONBKO NpH sin X = 1; x =§+ 2nk,keZ.

652. 1) V2 cos2x <1 3 €os2x s‘/—f-; i'-+21:k$2xs—7f+21rk;
%+nk5x5187£+ﬂk,kez;

2) 2sin3x >~ 1; sin3x>—%; —%+2nk<3x<%+2nk;

T 2n n 2=
LA k< I M ke Zs
18 3 XSgt3 e

1|:~/§ Sn

3) sin(x + %)< Y25 —3% omk<x+ E < F ok - F i onk <x 2k ke Z
4”2 4 474 2

n 3

4) cos(x-2)2 Y2 - X omk<sx-Z <l 4omk; 2k sxsS+2nk,keZ.
62" "6 6 6 3
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653. 1) cos(5+2)21; I omk< X422k
3 2 3 3 3

—%—2+2nks§s§—2+2nk; -t-6+6nk<x<m-6+67k, keZ
2) sin| X -3 <-£; 3 ok <X 3B iomk;
4 2 4 4 4

_;4"+3+2,d(<%<_%+3+2,¢; —3n+12+8nk<x<-m+12+8nk keZ.

654. 1) sin®x + 2sin x > 0;sin X(sinx +2)>0;
sinx+2>0ma1aBcexx € R, re.sinx>0;2nk<x<n+2nk, ke Z;
2) cos’x — cos x < 0; cos x(cos x — 1)< 0;

cosx—1<0 onsaBcex X € R, T.e.

cosx >0 5 -£+2nk<x<2nk,keZ H 2nn<x<£+2nn,ne2.
cosx-120 2 2
655. 1) 2arcsin£+3arcsin -1 =2-£+3~2—"=8—n;
2 2 3 3 3
2) arcsin—l—-4arcsin1=l—4~£=—ﬂ;
N 4 2 4
3) arcco: -1 —arcsin£=2—£=£;
2 2 3 3 3
4) arccos(—l)-arcsin(—l)=1z— "l =3_1r;
2 2
| n T
5) 2arctgl + 3arctg| - — =2-—+3[-— =0;
g N

6) darctg(~1)+3arctgy3 =4-(—%)+3~§= 0.

656. 1) cos(4—2x)=—-%; 4-2x =i27n+21rk;

2x=4i2—3"+2nk; x=21§+1tk,kez;

2) cos(6+3x)=—§; 6+3x=t37n+21rk;

3x=i-:i1-t-—6+2nk; x=:t£—2+£t—k,kez;

4 4 3
3) VZcos(2x +5)+1=0; cos(2x+£)=-[2—;
4 4 2

2x+%=i37n+2nk,kelz 2x=-§+21tk wm 2x=-n+2nk, k € Z;

x=Zink wm x=-Zink keZ;
4 2
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T J-j L3

4) 2cos(§-3x)—J3=o; cos(z-3x) =3 ?—3x=t£+2nk,kel;
w=EeZiomkkez; x=2+2k nm x="+ 2 kez.
36 6 3 2 3
657. 1) 2sin(3x - 3) +1=0; sin(3x - E) = _% :
3x--—( |)“+‘—+1:k, 1)k+l s +-E+—3-k keZ;

2) l—sin(%+§)=0; sm( —)-1;

X ook Xz, x=£+4nk,ke2;
2 3 2 2 6 3
3)3 +4sin(2x + 1) =0; sm(zm):-%;
2+ 1= (-1 arcsin%+nk ; x=(- ly“l%arcsin%—%+§k,k €Z;
4) 5sin(2x - 1) -2 =0; sin2x-1)==
2x—1=(—l)karcsinz+nk x=(—1)k-l—arcsin-z+l+£k,kel-
) 2 S 2 2
658. 1) (1+v2cosx)1—-4sinxcosx)=0; (1+v2cosx)1-2sin2x)=0;

cosx=—l/2_2— HiIH sin2x=%; x=t37n+21tk HITH 2x=(—l)k%+nk,kel;

x=t3—:-+2nk WIH x = 1)“—+—k keZ;

2) 1-v2cosxX1 +2sin2x¢c0s2x)=0; (1-v2cosxX1+sin4x)=0;

V2

cosx=—2— WK sindx =—1; x=¢%+21:k WIH 4x=--'21+21:k,kel;

X=tZ42nk WH x=-24+ Xk kez.
4 8 2

659. 1) tg(2x+%)=—l; 2x+%=—%+nk; x=-%+§k,kel;

1 = R S5n St =
2) @gBx-Fy=0; Ix-Z=Zink; 3x=24nk; x=n+-kkeZ;
) wBx-=gp o=k dx=fmeaki x=Jpegkke

3) sﬁ—tg(x—-g)=0; tg(x—%):xf—; x—%=£+nk; x=?—:+nk,keli

4)l—tg(x+§)=0; tg(x+-17£)=l; X+m= 3+1tk, x=%’8£+1tk,kel-

660. 1) 2sin? + sin x = 0;sin x(2sin x + 1) =
sin x =0 w sinx=—%; X = nk win x=(—|)“”%+nk,kez.
2) 3sin’x - Ssinx-2=0;  sinx=a; 3a2-5a-2=0;
a,=—l,az=2; sinx=—-l- MM sin X = 2;

3 3
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x=(- 1)’“l arcsin%+ nk,k € Z , a BO BTODOM Cllydae pellieHHH HeT.
3) cos’x — 2cos x = 0; cosx(cosx—2)=0; cosx=0 Wi cosx=2;

n .
X = 3 +nk,k € Z, a Bo BropoM cnyuae peienuit Her.

4) 6cos’x + Tcosx~3=0; cosx=a; 6a*+7a-3=0;
a,=—i,a2:l; cosx:—2 WIH cosx:—l-;
2 3 2 3

X = iarccos% +2nk,k € Z , @ B IEPBOM Clly4ae pelleHHi HeT.

661. 1) 6sin®x — cos x + 6 = 0; 6(1 — cos’) — cos x + 6 = 0;

6cos’x + cos x — 12 =0; cosx=a; 6a’+a-12=0; al=-%,az=§;

COSX = —% WIH cosx = % — B 060X cilyyasix peleHHi HeT.
2) 8cos™x - 12sin x + 7 =0; 8(1 - sin’) — 12sinx + 7 = 0;
85in2x+125inx—]5=0; sinx = a; 8a2+l2a—15=0;

_12-4f39

T3

V39-3 .

» T.€. sinx = WK sinx = 2 H

V39 -3
4

662, l)tg2x+3tgx=0; tg x(tgx +3)=0;
tgx=0unmtgx=-3; x=nkwmx=-arctg3 + 1k, k € Z;
2)2tg2x—tgx—3=0; tgx=a; 2a2—a—3=0;

~12+4439
16

-3-439
4

X = (— ])k arcsin +nk,k € Z , a2 B IEPBOM CJly4yae pELIECHHH HET.

a=-1,a 3 tgx =—1 unu tgx 3
1=, a== == =7
2 2

X=—§+T{k WIH x=arctg-;—+1tk,k€2;

tgx—12ctgx+1=0]-tgx; tgzx—12+tgx=0; tgx=a;
a2+a—12=0; a;=—4,2,=3; tgx=—4dwmtgx=3;

X = —arctg4 + nk wnu x = arctg3 + nk, k € Z;

Higx+ctgx=2tgx; tg’x-2tgx+1=0; (tgx—1)2=0; tgx=1;

X = £+ nk,keZ;
4
663. 1) 2sin2x = 3cos2x [:cos2x;  2tg2x = 3; tg2x =% ;
2x=arctg2+1rk; x=larctg§-+lt-k,kel;
2 2 2 2
2) 4sin3x + 5cos3x =0 : cos3x; 4tg3x +5=0; tg3x = _% ;
3x=—arctg£+nk; x=—larctg-5—+1t-k,kez.
4 3 4 3
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664.

: - XX X . 2X _.2X% X.
1) Ssinx +cosx=35; lOsm——cos—+c0525—sm2—= Ssin? =+ 5cos =;

6sin2i+4coszi—105inicos—x—=0 |:cosz-’i; 6tg2£—10tgx+4=0;
2 2 272 2 2
2
tg%:a; 62~ 10a+4=0; 3a-5a+2=0; a=7,&=1;

tgi=z WIH tgi=l; -’i=arctgz+1tk Wi z(-=£+7zk,ke2;
2 3 2 2 3 2 4

X =23rctg§+21tk WK x =§+2nk,ke z;

2) 4sin x + 3cos x = 6 |:5; %smﬁzcm:%;

sin(x + a)=% ,THE a = arccos% petueHuii Her.

665. 1) sin3x =sin5x;  sinS5x —sin3x =0;

2sin x cos4x =0; sin x = 0 nnK cosdx = 0;

X =tk W 4x=§+nk,kez; x =tk win x=%+-}k,kel;
2) cos?3x — cos3xcos5x = 0; cos3x(cos3x — cos5x) = 0;

2cosdx sin x sindx =0; cos3x = 0 unu sin x = 0 wm sindx = 0;

3x=§+nk Wik x = 7k unn 4x = 1k, k € Z;

X = .;i... _;Ek WM X = 1tk (BXOQHT B TPETHIO CEPHIO KOPHEH) HITH

x=£k,k<—:Z,T.e. x=2+Zk wm x=£k,keZ;
4 6 3 4
3) cos x = cos3x; cos X — cos3x = 0;
2sin x sin2x = 0; sinx=0umusin2x=0; x=nkum2x=1nk, k € Z;

.1 " n
X = —Z—k WM X = Tk (BXOAMT B NEPBYIO CEPHIO KOPHE#), T.€. x = ?k,k eZ;

4) sin x sin5x — sin?5x = 0; sin5x(sin X — sin5x) = 0;
-2sin5x sin2x sin3x = 0; sin5x = 0 win sin3x = 0 wau sin2x = 0;
Sx=nknmu2x=nkunu 3x=nk, k € Z,

T x=2k WM x=2k wiH x="kkeZ.
5 2 3

. ~/§ . (= 1 1 n
666. 1 )= Zl==; 2 =tgl = |=43;
) sin(arccos 5 ) sm(6] 3 ) tg(arccosz) tg(?’) ﬁ

N2 T
3 —)= —|=1.
) tg(arccos 2 ) tg(‘J 1

667. 1) sin(4arcsin1) =sin(4 -g) =0; 2) sin(3arccos§) =sin(3- -g) =0;

3) cos(6arsinl) = cos(6~§) =-1; 4) sin(4arcsinl) =sin(4 -g) =0.

185



668. 1) sin2x + 2cos2x = 1; 2sin x cos x + 2cos’ — 2sin’x = sin’x + cos’x;
3sin®x - 2sin x cos x — cos’x = 0 | : cos2x; 3tg2x -2tgx-1=0;

1
tgx=a, 3a’-2a-1=0; a1=—%,a2=l; tgx:—gmmtgx=l;

x=—arc!g%+1tk Wiu x=%+nk,kel-

2) cos2x + 3sin2x =3;  cos’x — sin’x + 6sin x cos x = 3sin’x + 3cos’x;
4sin’x — 6sin x cos X + 2cos’x =0 | : 2cos’x; 2tg’x - 3tgx + 1 =0;

tgx =a; 2a2—3a+l=0; al:%,a2=1; tgx=%wmtgx=l;

x=a.rctg%+nk HIIH X=-;E+7tk,kEZ-

669. 1) 3sin’x + sin x cos x — 2cos’x =0 | : cos’x; 3tg’x +tgx =0;
tgx=a; 3a’+a-2=0; a=-1, a, =§; tgx=-1 uau tgx =§-;
X =—-%+ nk WIH x =arctg§+1tk,k ez,

2) 2sin’x + 3sin x cos x — 2cos’x = 0 |:coszx; 2tg2x +3tgx-2=0;

tgx =a, 2a2+3a—2=0;a,=—2, az=%;tgx=—2mm tgx:%;

x = —arctg2 + wk uaM x =arctg%+nk,k eZ.

670. 1) 1 + 2sin x = sin2x + 2cos x;
sin’x + cos?x~2sin x cos X=2(cos 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=1 win cos(x+;:-)=~/—;

X = %+ nk,k € Z , @ BO BTOPOM Cjiy4ae pelleHuii HeT.

2) 1 + 3cos x = sin2x + 3sin x; cos’x + sin’X — 2sin X cos x = 3(sin X — cos x);

(sin x — cos x)? = 3(sin x — cos X); (sin X — cos x)(sin x — cos x — 3) = 0;

sin x — cos x =0 Wiy sin X — cos x = 3; tgx=1mm sin(x—£)=i;
4 2

X = %+ nk,k € Z, a Bo BTOpoM ciTy4ae peleHHH HeT.

671. 1) sin(x + %) +cos(x + g) =1+cos2x;

V3

. 1 1 3. . - 2.
5 SinX +—c0sX +=-cosX —%smx =2cos’x; €OSX=2c0s’X;

cos x(1 —2cos x) = 0; cos X =0 WIH cosx =

)

|-

x=§+nk win x=t§+21tk,kel-
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2) sin(x —%) +cos(x —%) =sin2x ;

2.2 2 V2 . . )

——sinX ———CO0SX + —CO0SX + ——sin X = 2sin X cosX ;

2 2 - 2 2

ﬁsinx=2sinxcosx; sinx(ﬁ—2cosx)=0;

sin x = 0 win cosx:%; X =7k win x=i%+2nk,kfsz_.

. . } | S . 1.
672. 1) cos® xsinx —sin® x cosx =;; sin x cos x(cos x — sin? x)=z,

—l-sin2xcos2x =—l-; -l-sin4x=l;sin4x=l; ax=Zsomk; x=F+ZKkez;
2 43 2 2 8 2

. . 1 . . 1.
2) sin® x cos x +cos> xsmx=z; smxcosx(sm2x+coszx)=z,

1. 1 . 1

Estx:-;; sm2x=3; 2x=(—l)k%+1tk; -(—l)kl+ kkeZ.

673. 1) sin® + sin?2x = 1; 4sin®x cos®x = cos?x; cos?x(1 — 4sin® x)—O,
- T D x -

cos X =0 win smx-ti, x=-2-+1:k HIH x=:tg+1tk,kela

2) sin’x + cos’x = 1; sin’x + cos’x — sin’x = 1; cos x=1;x =nk, k € Z;

3) sindx = 6cos?2x — 4;  2cos2x sin2x = 2cos’x — 4sin?2x;
2sin?2x + sin2x cos2x — cos?2x = 0 |:cos?2x; 2tg?2x + tg2x — 1 =0;

1 1
tg2x=a 2a’+a-1=0;a=-1, a == tg2x = -1 unm tg2x =3
2x=—%+1tk WIH 2x=arctg%+nk,kel;
x=-2+ Xk um x=Largl s Fikez;

8 2 2 2 2
4) 2c0s%3x + sinSx = 1; cos6x + sin5x = 0;
cos6x + cos(%— 5x)=0, 2cos(%+%x)cos(—%+’-|2—lx) =0,
cos(§+-;—x)=0 HIH cos(—§+-151x)=0; %+-£-x=12r-+1tk Wi
n 3n 2nm
-——+—Xx)=—+nk,keZ x=— WIH x =—+—k,k
(42x)2nex2+2nk x22“ eZ

2

674.1) sin? x —cosxcos3x=—;  sin x—%(cos2x+cos4x)—:l‘-=0;

I,
4
25in2x—l—(c052x+2c0522x-1)—%+}=0;

~ 082X — cos 2X ~ 2 €08 2x +%=0; 2cos? x+2c052x—%=0 ; COS2X = a;

42’ + 4a -3 = 0; 81=—2,82=%; cost=—-;— Wi cosZX=% B N¢pBOM

2
CiTy4ae pelieHHit HeT, a BO BTOPOM 2x=¢§+2nk; x=:t%+nk,kez;
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2) sin3x = 3sin x; sin3x + sin x = 4sin x; 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=nk, k € Z;

3) 3cos’x — 7sin x =4; 3 — 6sin’x - Tsinx =4;sinx=a . 6+ 7a+ 1 =0;

_ | . . 1 n
a =-1, a, =—g;smx=—l HIH smx=—g; x=—;+2nk HWIH

x=(—l)k arcsin%ﬂtk,kel;
4) 1 +cosx +cos2x =0; 1+cosx+2coszx—1=0;

1
cos x(1 +2cos x)=0; cos X =0 unu cosx:—z;

x=§+nk HIH x=12—315+2nk,ke2;

5) 5sin2x + 4cos’x — 8cos x = 0; 2cos x(5sin x + 2cos’x — 8) = 0;
2cos x(5sin x +2 — 2sin®x —~8) =0;  —2cos x(2sin’x — 5sin x + 6) = 0;
cos x =0 w1 2sin’x — 5sinx +6=0; sinx=a
cosx=0mwm2a’-5a+6=0;

D<0; cos x = 0, a BO BTOpOM cCllyyae pEIUEHHH HeT, T.K.

D <0, T.e.cos x=0; x:-;—+1tk,keZ-
675. 1) sin x +sin2x +sin3x =0; 2sin2x cos X + sin2x = 0;

sin2x(2cos x + 1)=0;  sin2x =0 unu cosx = —% ;

x=%k WITH xziz—;-+2nk,kez;

2) cos X — €0S3X = c0S2X — cos4Xx; —2sin(—x)sin2x = -2sin(—x)sin3x;

2sin x(sin3x — sin2x) = 0; 4sin x sin i‘.coss?" =0

. .X S5x

sin X =0 wm sm—2-=0 WIH cos?r—O; x = mk wn 2x = 27k (BxoauT B
nepaﬁocepmoxopueﬁ)unu 57"=%+7;k,kez;x=nkmu x=15‘.+-253k,kez.

676. 1) sin(arcsinl) = l; 2) sin[arcsin[— ln = ——1—;
373 4 4

3 3, 3 2 2 2
3) si H : ; 4) si . . . )
) sin(n —arcsin=) = sin(arcsin —=)=—4)sin(n + arcsm—3) = —sm(arcsm—}) = ——3

677. 1) tg(n + arctg%) = tg(a.rctg%) = %; 2) ctg(% ~arctg2) = tg(arcth) =2.

678. 1) sin2x . sin2x = 0; sinx #0;
sin x
x=gk,x¢1m,k,nel,'r.e. x=ZinkkeZ;
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2) Si"l:(); sin3x =0; sinx#0;

sin x
x=_;£k,x¢1m,k,nel,r.e. x=§k,kez,k¢3n,ne2;
3) 2&:0; cos2x = 0; cos x # 0;
COS X
x=2+Zkx#Z+mn,kneZ,Te x==+Zkkez;
4 2 4 2
4) 325_3_"_=0; cos3x =0; cosx # 0;
COS X

x=£+£k,x¢£+nn7k,nez,T.e. x=£+nk HIIHN x=5—1t+1tk,kEZ§
6 3 2 6 6

5) SIMX _ 6 sinx = 0; sinSx % 0; x = 1k, X = =n, k, n € Z — HeT peLueHHi;
sin 5x 5 .
6) COS X

=0;005Xx=0;cos7x20; x = X4k, x # ~+2n,kneZ—Her
cos 7x 2 14 7.
PeLLCHHA.

679. 1) cos x sin5x =—1; BO3MOKHO, TOJILKO €CJIH €S X = 1, sinSx = —1 win
cos X =-1,sin5x =1, T.e.

cosx=1 x=2nk,keZ .
) ; - — pelleHuUi HeT, WIH
sin5x = -1 x=—l—+?"n,nel

— peLUeHH HeT, T.€. peLleHHH HeT.

T
=4 L5
X T nnezZ

2) sin x cos3x = —1 — BO3MOXHO TOJIbKO IIPH

cosx=—] |X=n+2nkkeZ
{sinSx:l 2x

T
sinx =1 x=—+2nk,keZ .
; 2 — peLueHHH HeT, WIH

’
cos3x =~1 n
X =——+2T"n,neZ
1: .
sinx=-] |Xx=—+2nkkeZ . "
; 2 — PELUEHHH HET, T.€. peLICHHH HeT.
cos3x =1 2x
x==EnneZ

680. 1) 2cos3x =3sinx + cos X;  2(cos3x + cos X) = 3(sin X + cos X);
4cos2x 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 — 4cos’x + 4sin x cos x) = 0;

(sin x + cos x)(3sinx + 4sin x cos x — cos’x) = 0;

sinx +cosx =0 wm 3tg’x +dtgx - 1=0; tgx=a;

a+1=0wm3a’ +4a—1=0;2=-1wn az=_2_ﬁ WIH a;:’_zg‘ﬁ -
x=—%+"k Wi x=“11"318-2;3:/—7-+7tkm.lm x=a:ctg——ﬁ3—2+nk,kel
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2) cos3x — cos2x = sin3x; 4cosx - 3cos X — cos’x + sin’x = 3sin x — 4sin’x;
4(sin x + cos x)(1 — sin x cos x) = 3(cos x + sin x) + (cos x + sin x)(cos x — sin x);
(sin x + cos x)(4 — 4sin x cos x — 3 — (cos x — sin x)) = 0;

(sinx —cosx)? —

(sinx +cosx)(4 + 4( l)—3—(cosx—sinx))=0;

2
cosx—sinx=a sinx+cosx=0um2a’-a-1=0;
1
tgx=-1 wm al=—5 w a; = 1, T.e.

tgx =—1 uam cosx—sinx=—l Wi cosx—sinx =1;
2

tgx =—1 unu sin(x—%):-l- Wik sin(x-%): !

W2 ¥’
x=-Z 4 mkowm x =24 (-1 arcsin—— +nk W x =2 ()¢ ik kez
4 4 22 4 4

681. 1) sin2x + cos2x =2tgx + 1; 2sinxcosx + 1 —25in2x=2tgx+ 1;

2sin x( +sinx —cosx)=0; 2sin x( 12 +igx-1)=0;
CosXx COos™ X
2sin x(tg’x + 1 + g x - 1) =0; 2sinx - tg x(tgx + 1) = 0;
.2 -
“’sm_x(tgxﬂ):o; sinXx=0wmtgx=—1;X=TK W x = - % 4 zk, k € Z;
€os X 4
2) sin2x — cos2X = tg X; 2sin x cos?x — cos x(1 - 2sin’x) = sin x;

2sin x cos®x + 2sin?X ¢os x = sin X + ¢os X; (sin X + cos x)(sin2x — 1) = 0;
sin X + cos x = 0 WK sin2x = 1; tg x =-1 wiH sin2x = 1;

x=——3—+1tk WIH x=%+nk,kez,1‘.c. x=i—%+1tk,kel.

3
682. cos? x +cos® 2x + cos? 3x = —2- N

1 . 1 .
cos? x +c0s? 2x + cos? 3x = -2—(<:os2 X +sin? X)+ 5(cos2 2x +sin? 2x) +

+%(cos2 3x +sin? 3x);

%(cos2 X —sin? X)+ %(cos2 2x —sin? 2x)+ %(cos2 3x —sin? 3x)=0;
cos2x + cosdx + cos6x =0 2cos4x cos2x + cosdx =0;

cosdx(1l +2cos2x) =0  cosdx =0 unu cos 2x = _.;_ ;

4x=%+1tk HIH 2x=:tzTn+21tk.keZ x=£+-}kﬂml x=t§+nk,kez-
683.

—4cosxcos2x 20 cosxcos2x <0
sin2x >0 & <cosxsinx 20

7sin2x +4cosxcos2x =0 |14sinxcosx +4cosx(1-2sin?x)=0
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[(cosxcos2x <0 cosXc0s2x < 0

cosxsinx >0 cosxsinx >0
& | |7sinx +2(-2sin?x) = 0<> | |4sin?x - Tsinx ~2 =0
cosx =0 cosx #0
Lcosx =0 cosx =0

[ (cosx cos2x < 0
cosxsinx 20

o (sinx —2)4sinx+1)=0
lcosx # 0

x=1rn—%,neZ

cosxcos2x <0 r
cosxsinx 20

cosxcos2x <0
cosxsinx 20

l—— ‘/_ . 1

< sinx=—%=>cosx=i s|nx=_z_
=4 =

sin X = 2 —~HEBO3MOXHO, T.K.| sin X |< l J5
COsX = ———4—

|cosx =0

=mn-Z
x=1m—-%,nez | x=nn 2,neZ

-

1

X = 1m---72l Wi x=—arcsinz+21m, neZ
X = arcsin-}‘-+ nm2n+1), neZ
684. |cos x| — cos3x = sin2x;

sin2x(2sinx—-1)=0"

cosx20 . |cosx 20 . cosx 20
2sin xsin 2x =sin2x

.
sin2x =0 wiu sinx =%
cosx 20

n
; x=—k W x=242nk,keZ W
-—-k win x=(- ) —+1tk,k€z 2 6

2c0S2X COSX = 2§iN X COSX 2cosXx(sinx +cos2x) = 0
cosx <0 . [cosx <0
2cosx(sinx +1- 2sin? X)= 0 2sin? x-sinx-1=0

x=(- 1)k+1£+nk HIH x—-+21rk keZ

cosx <0 cosx <0
smx=—-— HIIH smx—l

|

:

{cosx<0 {cosx<0
|

-

€. x-?+21rk k e Z, oGowas, x=5k HIH x=E+1rk,keZ~
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n
685. 1) sinycosy=% {sin2y=l y=g+nkkeZ
sin2x +sin2y =0 sin2x =- x:—;+1m,neZ
2) {sinx+siny=l 25in—x;—yc08%1=l
cosx—cosy =43 2sin XY 2 sin x+)’ -

g = \3; x—y=—%’3+2nk’ x=)’-23—n+2’fk,kez;
. 2n 1. 3 . 1. V3

_ . =1; —— — X cosy+ =1; —siny———cosy=1;
sin(y X )+siny 2smy 5 cosy +siny 2Sl y 3 cosy

sin(y—%):l; y=5?n+21m,ne2,a x=%+2nk+2m,kel,nez.

sinx _5$ sinx _ 5 sinx _5
siny 3 siny 3 iny 3
686. 1) cosy 1 (y + ) 0 3
X . -
— =z sin{x+y 2sinX Y cos ¥ = 0
cosy 3 sin2y 2 2

Pewaem 2-oe ypaBHeHHE: sin X=Y _0 wm cos% =0;

x-y=2nkmwmmx+3y=n+2nk, k € Z;
a)x =y +2nk, k € Z ; noacrapnss B 1-0€e ypaBHEHHE CHCTEMBI:

SINY) _3 __ npotuBopeunte, 3naumT, peliennuit HeT;
siny 3

6) x =-3y + 2nk + m, k € Z; noacrasnss B 1—-oe ypaBHeHHe:

sin(m-3y) _S. sin 3y _5_ 35iny—4sin3y__5_
siny 3 siny 3’ siny 3
—2—4sin2 5 sin” —l siny =1 L,
3 y» y 3 y= ﬁ ’
y=tarcsini+1m,nel, a x=rr1-3arcsinL+rm+21rk,n,keZ;
V3 3
sinxcosx:l sin2x =1 x=£+1tk,keZ
2) 2 4
. 1 cosxsiny=—l N 1
COSXSIH)’——E 2 i_z_smy=—5
[X=£+ﬂk,ke2 x="4+2nk,keZ [x=3—n+2nk,keZ
4 , T.€. 4 WK 4
siny:ig y=(—l)"'§+1mneZ y=[—l)"§—+1m,neZ.
687. sin*x + cos’x =a;  (sin’x + cos*)? - 2sin’x cos*x = a;
l——a=—;-sin2 2x; sin2x =2 - 2a.
YpaBHEHHE HMEET KOPHH NPH %Sa <1 sin 2x =t42-2a;
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2x=i'arcsin\/2—2a +nk,keZ; x=i%arcsin\/2—2a +§k,ke z, %Sasl-

s s
688. sin'% + cos'’x = a; (1 - cos 2x) + (I+cos2x)” _ ; R
32 32

32a=2+20cos?2x + 10cos*2x;  Scos*2x + 10cos?2x + (1 — 16a) = 0.
O603Ha4YHM cos?2x = b. UcxomHoe ypaBHeHHe HMeeT KopHH, ec 0<b < 1;
5b% + 10b + (1 — 16a) = 0; D = 100 - 20(1 - 16a),

=M; b, =—l—£,b2 =_1+_‘/£;
10 10 10

0<b,<lum0<b,<1 10<yD<20; 100 <100- 20+ 320a < 400;
20 < 320a < 320; %Sasl. :

b

T.e. ucxoaHoe YPaBHEHHEC HMECT KOPHH NPH —l]?g a<l.

689. sin2x —Zaﬁ(Sinx +cosx)+1—6a2 =0;
m;)s(Zx—-125)—2a\/5-\/5cos(x—%)H-Ga2 =0;

n T 2 T
2cos2(x — —) — 4acos(x ——) —6a =0; -)=b;
( 4) ( 4) cos(x 4) b
b? - 2ab - 3a’ = 0; D = 4a’ + 122’ = 162%; bia = 2a i2|4‘4;
b, =-a, ab,=3a; cos(x—-g)-:—a Wiy cos(x-%]:h-

VpaBHeHHe HMeeT pelieHUs ToNbKo npH —1 <—a<1lum-1<3a<1.
B o61ueM, ypaBHeHHe HMeeT peuleHue npu —1 <a<1.

Tpu —%Saﬂ% x—%:iarccos(—a)+21tk WIH

X —% = +arccos(3a)+ 2nk, ke Z.

Ipu —1ga<% H %<351 x—-}:iarccos(—a)+21m,neZ,T.e.

npH _lgasl x=£i—arccos(—a)+27tk HIIH
3 3 4
T
x::‘-iarccos(3a)+21rk,ke2,a
npu —lsa<—% H %<asl; x=-}iarccos(—a)+2nn,nel.
690. 1) 2cos’x +sinx — 1 <0; 2 - 2sin’x +sinx — 1 <0;
2sin’x —sin x — 1 > 0; sinx=a 2a2-a-1>0;
a<—% uma>1; sinx<—% WM sin x> 1;

~267£+21|:k <x< —%+21rk,k € Z, a BTOpOE HEPABEHCTBO PEILCHUH HE HMEET.
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I'nasa VII. TpuroHoMerpuieckue pyHKIHH

691. 1) y =sin2x, x € R; 2)y=cos§,xeR;
o . 2 .
3)y=c05_,x¢0, 4)y:sm—,x¢0,
X X
5) y=sinYx ,x20; 6) v =cos i‘__], x_lzo x<-lux21.
x+1  x+1
692. 1) y=1 +sinx; ~1<sinx<1; 0<1+sinx<2,te. 0<y<2;
2)y=1-cosx; -1<cosx<1l; 0<l-cosx<2,te. 0<y<2;
3)y=2sinx+3; -2<2sinx<2; 1<2sinx<5,Te. 1<y<s;
4)y=1-4cos2x; —4<4cos2x<4;-3<1-4cos2x<5,1e.-3<y<S$;
5) y = sin2xcos2x + 2; y:—;—sin4x+29
—lslsin4xsl; islsin41x+25—,1'-e- ESysi,
2 2 2 2 2 2 2
6)y=%sinxcosx—l; y=-}sin2x—];
—lslsin2xs—1—; —-S—SlsinZX—lS—g'»T-e- —ESys—}—-
474 4 4 4 4 4
693.1) y= L cosx#0;x %~ +nk,keZ;
COS X 2
2)y=—_2—; sinx #0; x#nk,keZ
sinx
3)y=tgX; cos===#0; X e link; x¢3—n+3nk,ke2;
3 3 3 2 2
4)y=1tgSx; cosSx#0; 5x¢%+1rk; x:%ﬁék,kel-
694.1) y=ysinx+1; sinx+120; sinx>2-1,x € R;
2) y=veosx—-1; cosx—-120; cosx>1 x=2nk, k € Z;
3)y=Igsinx; sinx > 0; *an<x<n+2nk,kez;
4) y=v2cosx-1; 2cosx—-120
cosle; —£+2nk5xs£+2nk,kez;
2 3 3
5) y=+V1-2sinx; 1-2sinx20;
sinxsl; —7—"+2nkSXs£+2nk,keZ;
2 6 6
6) y=Incos x cos x> 0; —%+2nk<x<§+2nk,kez-
695.1) y-— 1 sin x(2sin x— 1) % 0;

2sin? x —sin x
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sinxz0u sinx:%; x#nkH x:t(—l)k%Htk,keZ;

2)y=;; y= ’
cos? x —sin? x cos 2x
cos2x # 0; xSk x#+lkkeZ;
2 4 2
1 1
3) = —_— = —
y sin x —sin 3x y 2sin x cos 2x

sinx20ucos2x#0; x#nku x:%+£k,kez;

1 1 n

4)y= ;oy= ; c08X#20; xz=+mkkeZ.
Y o xroosx cosx(1 +cos? x) 2

696. 1) y = 2sin’ — cos2x; y = 2sin’x — (1 — 2sin’x) = 4sin’x-1, T.e. ~1<y<3;

2)y=1-8cos’x sin’x; y=1-2sin2x,Te.-1<y<1;

1+8cos? x 1 1 9
3) y=—20° X = 2x,T€ —<y<=;
)y . 4+2<:os X 25753
4)y = 10— 9sin®3x; 1<y<10;
S)y=1-2cos x|; -l<sy<];

6) y =sinx +sin(x +§) ;
y = 2sin(x +§)cos(—g) sy =\/§sin(x+2), T.C. —\/5 fys ‘/3 .
. 3 4 . .
697. y =3cos2x ~4sin2x = 5(gcos 2x - gsm 2x) =5sin(¢@ - 2x), rae
.3
@ = arcsin ;’ T.€. Yuana =~ A Yoans = 5.

698. y =J2_6(T,l’-6‘rsinx —72—6cosx)=\/ﬁsin(x—(p) , Toe w:arcsinjg_; s

T.C. - 26$y$\/§_6_.
699. y = 10cos’x — 6sin x cos X +2sin’x;  y =4(2c0s’x — 1) — 3sin2x + 6;
y = 4cos2x — 3sin2x + 6;

y =5sin(@ — 2x) + 6, rae ¢=a;csin% Te. 1<y<l1l.

700. 1) y = cos3x; y(—x) = c0s(-3x) = cos3x = y(x) — yeTHas;
2) y = 2sindx; y(—x) = 2sin(—4x) = —2sindx = —y(x) — HeueTHas;
Dy=Juixi  yx)=-Tig’(-x)=-Tte’x =-y(x) — neuernas;
4) y=x cos—’zi ; y(-x)=—-x cos(— %J =-x cos% =-y{x) — HeueTHas;
5)y=xsinx; y(—x) = —x sin(—x) = X sin X = y(x) — yeTHaq;

6) y = 2sin’x; y(—x) = 2sin%(—x) = 2sin’x = y(X) — 4eTHas.
701 1) y=sinx +x; y(~-x)=-sin x-X =(sin X + X) = —y(X) — HeyeTHas;
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2)y=cos(x—§-)—x2; y =sin x - x%;

¥(—X) = —sin X — x? — He ABAETCA YETHOM MM HEUETHOH;

Iy :3—cos(«2’5+x)sin(n-x); y =3+ sin’; y(-x) = 3 + sin’x = y(x) —
yeTHas;

4) y= %costsin(%n— 2x)+3;

1
y:—3c053x+3; y(—x):-%cos2 2x+3 = y(x) — ueTHas;
S)y= X 4 sinx cosx ; y(—x)=ﬂ—sinxcosx — HE ABIACTCA HeT-
X X

HOM WJIU HEUYETHOMH;

6) y=x? IOy 22 X () — werian.

702. 1)y=cosx~1; y(x +2n) =cos(x +2m) — 1 =cos x — | =y(x);
2)y=sinx+1; y(x+2n) =sin(x + 2r) + 1 =sinx + 1 = y(x);
3)y =3sinx; y(x + 2m) = 3sin(x + 27) = 3sin X = y(x);

4)y= cozsx . y(x+2n)= cos(x2+2n) _ Cosx :y(x);

5) y=sin(x—g); y(x+2n)=sin(x—§+2n):sin(x—%):y(x);

6) y=cos(x + 2;) 3 y(x +2m) =sin(x +? +2m) = cos(x +277[) =y(x)-
703. 1) y =sin2x, T =n; y(x + T) = sin(2(x+m))=sin(2x+2m)=sin2x=y(x);

X +4n

2)y= cos—;i , T=4n,  y(x+T)=cos—— :cos(§+ 2m) = cos% =y(x);

T

3y=1g2x, T= 5; y(x+T)=tg(2(x +§)) =tg(2x + 1) =tg2x = y(x);

. 4 5
4) y:sm%,T:En; y(x +T)=sin(%(x+§n))=sin(4—;+2n)=Sin4?x=)’(x)'

704, 1) y - 1zc0sx .

1-cosx
1+cosx (_ )

= = y(x) — veTHas;
1+cosx

’ .2 ’ i 2
2) y= Y3 X . y(-x)= 20 X _y(x) — uerHas;
1+cos 2x 1+cos2x
2 2
3) yo COS2X X . (_x)zwz_y(x) — HeyeTHas;
cos X —sin x
3o L3
4) y - X_tsin2x . y(_x)zx—smzx = —y(x) — HeueTHas;
COS X COS X
5)y =3%% y(=x) = 3% = y(x) — ueTHas;

6) y = x|sin x|sin’x;

y(—x) = —x]sin x| - (-sin’x) = y(x) — uerHas.

705.1) y= cos%x . T.K. HauMeHb1M# nepuo] QyHKUHH COS t paBeH 2T, U
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y(x +T) = y(x), To cos(-i—(x +T))= cos(%x +2n),1e. T=5m

2) y= sin—;—x . T.K. HauMeHbIIHI NepHoA QYHKLHH sin t paBeH 27, H
yx +T) = y(x), T0 sin(%(x +T))= sin(%x +2m),T= 47"

I y= (g% . T.k. HanMeHbLIKHA NepHoa GYHKLMH tg t paBeH T, U

y(x+T)=y(x), 0 tg-’i-;i = tg(% +7), T.e. T=2m.

4) y = Jsin x|. Tk y(x + ©) = sin(x + ®)| = |-sin x| = [sin x| = y(x), TO
T = n — HauMeHbIH#i nepuox GyHKUMH Yy = [sin X|.

706. 1) y =sin x + cos X.

HaumenbLinii noaoxuTeNbHbIH Nepuon QYHKLMH Sin X paBeH 27, U HaH-
MEHBILHH MOJOXHTENBHBIH NepHoa GYHKUHH COS X paBeH 27, 3HAYHT, 3HaYe-
Husg QyHKUMH OYayT NOBTOPEHB! Yepe3 27 EXHHMULL.

2)y=sinx +tgx.

HaumeHbLiuii nonoxurensHeiii nepHoa GYHKUMH Sin X paBeH 27, a Hau-
MEHbIIHH NOJNIOKHTENbHbIH NepuoA (QyHKUHH tg X paBeH T, TO 3HAYEHHUA
dyHkuun 6yayT NOBTOPEHE! Yepe3 27 €AUHULL.

707. 1) f(x) + {—x) — ueTHas QyHKuHA.

Iyctb Fi(x) = f{x) + f{—x); F (—x) = f{—x) + f{x) = F{(x), u.T.0.

2) f{x) = f(—x) — HedeTHas QpyHKUHUA.

Mycts Fy(x) = f(x) — f(—x); Fa(—x) = fl—x) — {x) = —F»(x), 4.T.1.

Hcnone3ys 3th pyHkuuu, npeacrasuts f(x) B BUge CyMMEI YeTHOH M He-
4yeTHOH QyHKUMH.

T.k. Fi(x) + Fy(x) = f(x) + fi-x) — f{x) - %) = 2fx), 10 f(x)= M;_l:l(__’f.). .

708. 1) 3HauyeHus, paBHuie 0, 1, —1;

Onpu & 3% 57, 1 npu0, 27; —1 npu m, 3m;

p >33 p p!

2) Mo0XUTeNbHbIE 3HAYCHUA NIPH x (0; .275} Xe (37"57") H

3) oTpuLaTebHBIE 3HAYEHHS NIPH X {%37"), Xe [iz’f ;37;) .

709. 1) [3n; 4x] — Bo3pacTaer; 2) [-27n; —] — yObiBaeT;

3) [21;;57”] — yObiBaer; 4) {_%;0} — BO3pacTaer;

5) [1; 3] — yOsiBaer; 6) [-2; —1] — Bo3pacraer.

710. 1) [_75;3_"}; [E;n] — y6riBaer, [n;s_"} — BO3pACTaeT;

22 2 2

2) [_E;E] ; [-E;o — BospacTaer, | ;% | — ybbiBaer;

2°2 2 2
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3) [0;37”] ; [0; ] — yObiBaer, [n; 37”] — BO3pacTaer;

4) [_ n;g] ; [~m; 0] — Bo3pacraer, {o; %} — y6uiBaer.

711. 1) cosg u coss—;.T.K. (yHKuMA cos X yOuIBaeT Ha [0; 1] K .’7£<%",

n 8n
TO cos— > COS— .
7 9

2) c05877t u cos]OTn. Tk. cos X BO3pacTaer Ha [m; 2n] u 8__;‘<£7)"_, 0

8n 10w
cos > <Ccos—.

7
3) cos(—%nj u cos[—%]. T k. €Os X BoxpacTaer Ha [-7; 0] u -67” <_§,

( 6m ( T
TO cos| —— |<cos| ——|.
7 8
8n 9n

4) cos(—%ﬁ] H cos(—%zz). T.x. cos x ybhiBaer Ha [-2m; —nt] U — e

( 811) ( 97
TO cos| —— [<cos| —— |.
7 7
5)cos 1 mcos3. T.k. cos x yoniBaer Ha [0; ], a 1 <3, To cos 1 > cos 3.
6) cos4 u cosS. T.k. cos x Bo3pacTaer Ha [«; 21t] M 4 <5, To cos4 < cosS5.
712. 1) cosx =%.

Py
ocTpouM rpaduky QyHKiui T.T — 'ik-"

Y=COSXHy =% Ha otpe3ke [0; 31t]. Ot rpaduku nepecekaroTcs B Tpex

TOuKax, abCUHCCHI KOTOpPBIX X;, X H X3, ABJAKOTCA KOPHAMH YPAaBHEHHA

cosx—l'x =2 x =3 X In
R R TR
2) co x—[z— ‘l\y — a’g
COSX = 5 . i‘\ /1! ';’\ Ex
Moctpoum rpadmky GyHKUHH y = cOS X H \_/ = ,mN
y= .‘[2-2. Ha orpeske [0; 37]. OTH rpaduku nepecekaroTcs B Tpex Toykax, abc-
LMCCBI KOTOPBIX Xj, X; M X3 SB/ISAIOTCS KODHAMH YpaBHEHHs cosx="/2§;
X; =2, In X L
PR
3) cosx =2,
2

IMocTponm rpaduku GyHKuUHMHE y = cos X
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V2

Hy == Ha otpeske [0; 3nt]. DTH rpadHKH nepecekaloTCA B TPEX TOUKAX,

V2

abcLMCChl KOTOPHIX X, X, H X3 ABMAIOTCS PEIIEHHEM YPAaBHEHHA cosx = -5 ;

3n Snt 1in
Xy ="4—,X2 = 2 —,X3 =T

4) cosx=-1.
2

H y=_%. OTH rpadukH nepecekaoTcs B TpeX TOYKaX, abCUMCCHI KOTOPBIX

INoctpoum rpaduky pyHKUMEH y = cos X

2_1:x 41:x 81r
X=Xy =

X), X2 H X3 ABIAIOTCS KOPHAMM YPaBHEHHA cosX =% ;x| = 3

713.1) cosx 2+ .
2
['paduk QpyHKuHH y = COS X NEKHT He HUXKE rPapHKa QYHKUMH y =_;. npH

x € [0; x1], x € [Xp; X3]. 3HAUMT, pelieHHE HepaBeHCTBA [0 3] H [5" 7"]

3°3

2) cosx -t .
2

I'paduk Gyniamn y = cos x nexuT He Hike rpaduka GyHKIMH y = _l .IIpH

x € [0; x,], x € [Xp; X;3]. 3HauuT, peLueHHe HepaBeHCTBA — [o_zf] [4_" _sﬁ]

'3 3’3

3) cosx < _g :

pabuk GyHKUMM y = cOS X NEXHT HIDKe rpaduka QYHKUHH y=-£ npH

X € [X;; X2}, X € [xy; X3]. 3naquT, pelneHKe HepaBeHCTBa — (3_” 5") (ﬂ 31:)

4’4 4
4) cosx<i2§-.

Ipabuk byHKUMH y = cOS X JIeXHT HiDke rpaduka yHKLHH y=‘/_2§. npH

X € [x4; Xp), X € [x3; 37]. 3HaumT, peleHHe HEPaBEHCTBA — (’6‘ ]:‘] (]':‘ 3n )

714.

1 n LW, . T N In
) cos— H sin—; sin— =¢0s{ ——— | =Ccos—-
5 5 5
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T.k. cos X y6riBaer Ha [0; 7], u §<?—g ,T0 cos™ >cos§g ,Te. cos® >sinZ.
2) sin M cosE; smﬁ=cos[ 7[) co 55—1t

7 7 7 2 7 14
T.k. cos X yBuipaet Ha [0; ], -771< j—z , TO cosg > cos>E , Te. cos >sin .
3) cos>™ u sin>t; sin3—n=cos(£—3—n)=cos£-

8 8 2 8 8
T.k. cos x yObiBaet Ha [0; T}, u —>— TO cos3—n<cos£ T.e. cos3—<sm3—’E

8 8 8 8 8
. 3n n

4) sin— u cos—; sin3—n=sin(£+1]=cosi-

S 5 5 2 10 10

T.k. cos x youBaeTHa [0; 1], U £ 5 X 10 cos™ < cos—- , T.€. cos < sinﬂ .
5 10 5 10 5

n Sn .5t . (m o= n
5) cos— M sin— Sin— =sin| ———=|=cos—-
6 14 14 2 7 7

L n T n_ .5t
T.k. cos x yobiBaet Ha [0; 7], u 3 >7 , TO cosg<0057, T.€. COS— < Sin— .

6) cos~ H sin3—n; sin3—n=sin(E~EW:cos£~
8 10 10 2 5) 5

T.k. cos X youipaeT Ha [0; 1), 1 <™ 10 cos™ > cos ™, Te. cos£>smi7£-
8 5 8 5 10

715. 1) cost:—;-.OGO3Ha‘<IHM2X:l,T.K. —ggxség,m—nSZx:tS?m.

TTocTpoumM rpadHKh GYHKUMH Y =COSt H y =% Ha otpeske [—m; 37]. ITH

rpadMKH nepecekaroTcs B YeTbIpeX TOYKaX, abCLMCCH KOTOPBIX ty, ty, t3, t4 AB-

JOTCA pELICHHEM YPAaBHEHHA cosx = -]-

t —EI—EK—S—KI—TK —Ex—Ex—S—nx ZE
1=-3ph=ph=7h= g XTI
3 y

2 _£ 1 ccost

) cos3x 2 P ile Pl .

O6o3HaunM 3x =1, T.k 1//: 9 :\\/ Y ,L\ |

- I & Y )

_nggl’f,‘ro —3—1[32 SQ_n
2 2 2

m oo 1 3n 9n

OCTPOHUM rpaduKu QYKHLMIH Yy = coS t U y=3 Ha OTpe3ke _7,7

JTH rpad)MKH MepeceKatoTCs B WIECTH TOYKaX ty, ty, t3, ty, t5, Lg, abcuucchl Ko-

3
TOPBIX ABJISIOTCS PCUICHHEM YPABHEHHA cosx = \—{;— ,
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liz _‘3_“,15233.’_‘,% B1 e
6 6 6 6

et 3n 2Bm  _2m
18727187 18 8 18Tt s

716. 1) cos2x < -;- O603HauuM 2x =t, Torma —n <t < 37,
I'paduk GyHKUMH y = COS t NIEXKHT Hixe rpadpuka QYHKIHH y =% npH

te [—1[; tl)U (t2; tg)U (t4; 37\5], T.C. [e[—u;_gju(ﬁ _S_EJU( 3n il

3°3
TN T 5n n 3n
a —-= =27 ..
xe|: > 6JU(6’6)U(6’2]
3n 91:

2) cos3x>%.0603ﬂaqum 3x=t; -5 st

3

I'pagux ¢pyHkuMH y = cos t nexHT Bblille rpaduka GyHKIMH y = npH
t e (t; U YU (s t), Te. te(—E EJU(M;E—E)U[&;QJ , a

66 6 6 6 6
T lin 13n 237 2511:
XE( 18 ]8)U[18 )U(

717.1)y=1+cos x.
a) O6nactb onpenenenns x € R.;
6) MHOXecTBO 3HaueHuil

0<y<2;

B) DyHKLHS NEpHOAHYECKAs C IEPHOAOM 27:,

r) QyHKUHKA YeTHas;

1) NpUHHMAaeT HauMeHblllee 3HaueHue, paBHoe 0, npu x =7t + 27k, k € Z;
npyHUMaeT HanbosblIee 3HaUeHue, paBHOe 2, Npu X = 27k, k € Z; pyHkuus
HeOTpHLATeNbHas,

€) Bo3pacTaer npH x € [n + 2nk; 2n + 2nk], k € Z;

y6biBaet npu x € [27nk; n + 2nk], k € Z.

2) y = cos2x. y ez

a) O6nacTb onpezenexus x € R.

6) MHOXeCTBO 3HaYeHHii —1 <y <1, /\ ﬂ‘
[

B) NE€PHOJHYECKAd C NEPHOLOM T. \/ l U \/

T') YeTHas.

1) NPHHUMAET HaHMEHbLIIee 3HaUeHHe, paBHOe —1, TIpH x =‘§ +nk,keZ;
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npHHHMaeT HaubonbLlee 3HaueHHe, paBHoe 1, npu X = 1k, k € Z npunuMaeT

TONOXKHTENbHBIE 3HAYEHHA TIPH x € (_§ +1k ;%), nk),k € Z NPHHHMAET OTPH-

LATEJIbHBIE 3HAYEHHS NIPH X e (% + nk;%" +nk),keZ;

€) BO3pacTaer NpH X el:-g +nk;1t+nk},k €Z; yObiBaeT Npu X € |:1d<,§ + ﬂk:l,k ez

3)y =3cos x. b et
a) O6nactb onpegenenus X € R;
6) MHOXecTBO 3HaueHHit —3 <y < 3;
B) MEpHOAHYECKAs C MEPHOLOM 2T;
r) YeTHas; x X
A) NMpHHHMaeT HaWUMeHbllee 3Haye-
HHe, paBHOe -3, npux =n +2nk, k € Z

-3
NpHHHMAaeT Haubonblliee 3HaYeHHe, paBHOE 3, NpH X = 27k, k € Z npuHumaer

NOJIOXKHUTENbHbIE 3HAUEHHA MPH x € (-g + 27*% +2mk),k € Z TIpHHHUMaET OT-

pHLATESLHBIE 3HAYEHHS NPH X € (g + 21tk;§i7£ +2nk).,keZ;

€) Bo3pacTaeT npH X € [m + 2nk; 2m + 2nk], k € Z yGuiBaer npH
x € [2nk; ® + 27nk], k € Z.

718. 1) [%;n] T.k. cos x y6riBaetT Ha [0; ], TO cosnScosxScos% s

R 1
BCEX xe|—;m|, T€ ~1<y<—.
[3 ] !

2) (%’t%"j . T.k. cos x Bo3pacraer Ha [m; 27], TO COS% <COSX < cos%7t

’

St Tn T.e ‘\/E JE
=22, Te. —-2—<y<7.

Ang BCEX x e(

719. 1) y = fcos x. i’ el

T.k.mpucosXx20;y=cosx,a
npH cos x < 0; y = —cos X, To oTpa-
3UM 4acTH rpaduka GyHKUUH
y=COS X, pacrofioxeH-Hble HHxe ocH abcuuce B BEPXHIOK 4acThb IUIOCKOCTH.
[MonyueHHas kpuBas ¥ 6yner rpadpHkoM GYHKUMH y = |cOS X|.

2)y=3-2cos(x - 1). y ye3-2mied

IMoctpouM rpadpuk GyHKIMH y = 2¢0S
t, B cucreMe koopauHar 0'ty’. I'padpukom
¢byHkuMM y = 2cos(x — 1) siBnseTcs I1a e
KpHBas B cHucreMe koopauHat Oxy, rae >
x—-1=tay =y(re. 0=0"-1). 3arem
3epRaibHO 0TOOPa3HM Nony4eHHsIH rpa- Y

NN
NN

LEC 25

0
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K oTHOCHTENBHO OcH 0X, nomy4uM rpauk dpynxunn y = —2cos(x — 1). Ioa-

HAB

724. 1) sinx=§. Y )

Toctpoum rpaduky GyHKkumity =sinx 9 = =t

Hy=

€ro Ha 3 e/IHHHIIb BBEPX, MOMTYYHM HCXOAHBIH rpaduk y = 3 — 2cos(x — 1).
720. 1) 3Hauenue, pasHoe 0, 1, —1; 0 npu 0, &, 27, 37;
Sm. 3n
1 npu E =; -1 npn ==;
P 2°2 P 2

2) nosioxutenbHeie 3Hadenun: (0; m), (27; 37);
3) oTpHLATENbHBIE 3HAYEHHA: (TT; 27).

721. 1) [3" 52"] Bo3pacTaer; 2) (%;nj — y6riBaert;

. . _3_15 T .
3) {.1:,_5} y6niBaer; 4) [ > 2] yOniBaer;
5) [2; 4] — y6biBaeT; 6) [6; 7] — BO3pacTaer.
722. 1) [0; 7t]; [o;%} — BO3pacTaer, Bf;n} — yGhiBaerT;

2 flﬁ} OniBaeT, -3—”--2 - BO3paCTaeT;
)[ ][2’2 d 2 P

3) [-=; 0]; {_“ _5] — y6niBaerT, [_5 o] — BO3pacTaeT;

4) [-2m; -n]; [_21:;_.3.25} — BO3pacTaer, [—-’?;—n] — ybuiBaer.
723.1) sm_" usin 8.
10 10
T.K. sin x y6uaer ta | Z.3% | u 7x B% 10 sin I 5 sin 2T
2’2 10 10 10 10

137 . lln
2) sin— # sin—.
) sin 7 H >

T.k. sin X Bo3pacTaer Ha 3. 5_” H g—>lﬂ,ro sinw—">smll—".
272 7 7 7

T.k. sinx yGriBaeT Ha _3_"’_3 PRSI sin(—s—n)>sin Jom,
22 7 8 7 8

4) sin7 u sin6. T.K. sin X Bo3pacTaeTr Ha {37" 57"] u 7 > 6, 10 sin7 > sin6.

VNN /i,S

‘= %

3

- Ha otpeske [0; 37]. OTH rpadukH nepecekaloTCs B YEThIpEX TOYKaX,
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abCLMCChl KOTOPBIX X |, X2, X3, X4 ABMAIOTCA KOPHAMH YPABHEHHMA sinx = ﬁ ;
2

Xy ZE»Xz :’21[‘»"3 :E’XA Ry
3 3 3 3
2) Sinx=—22- . y! l -% l «
TTocTpoum rpaduku GyHKLUMI R BT
y=sinx g
2

M y == Ha otpeske [0; 3n]. DT rpaduku nepecekatoTCA B YETHIPEX TOUKAX,
2

. 2
abcumccsl KOTOPBIX Xi, X3, X3, X4 ABJIAIOTCA KOPHAMH YPaBHCHHA sinx = T 5

PO SV SV . g 1.
1 4’ 2 4 WR3 4 124 4
3) . 2 Y yseine
sSInX =———.
: LN
" o Y
Uocrpoum rpadukH QyHKiMi S
y =sin X
Hy= —g Ha oTpeske [0; 3n). Dn rpaduKu nepeceKaloTcs B ABYX TOUKax, abc-
LMCChl KOTOPBIX X; H X, SBJAIOTCA KOPHAMM yPaBHEHHA sinx=——-23;
NS .
1=
y SnL
4) sinx = v A
: AN A—
" X
Uocmoum rpapHky GYHKUHA T
y =sinx

V3

Hy= —~ Ha oTpeske [0; 37]. DTH rpadMKH NepeceKaroTes B IBYX TOHKAX, aOCLHC-

NE) 4 Sn

Chl KOTOPBIX X{, X7 AB/IAIOTCA KOPHAMM YPABHEHMA sinx = —7; X| = \ Xy = -

725. sinx >l .
2

3 3

[paduk dyHKimMH y = sin X JiexuT Bolie rpadguka GyHKUMH y :% npH

7
x € (x15 X2) U (X35 X4), T€. x € (%;Sl)u(ﬁ;‘—i] )

6

2
1) sinx<—.
sinx <=
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£
2

Ipadux yHxuum y = sin X NexuT He Bbile rpaduka QyHKUMH y =

npu X € [0 X]] U [Xz, x3] U [X4, 37[] T.€. x E[O 4:|U[3n gﬂ]u[ﬁ 37[}

44
2) sinxz-3-
I'padhyix GYHKIMH Y = Sin X JEKUT Y oy
He HIDKe rpaduka GyHKIMH y=—% I &/ =1
npu x € [0; x;] U [xy; 37, Tee. xel:o,‘]_:}u[l hgn}.

3) sinx<—i2—3—.

V3

I'paduk dyHkumMH y = sin X JexuT Hiwke rpaduka GpyHkumH y = - npH

4n sn
X € (Xy; X2), T.€. xe(
‘ 373
726.1) sinZ ¥ cosZ;  cosZ = cos x_ Ix =sinz[—;
9 9 9 2 18 18
T.x. sin x BospactaeT Ha |0, |1 = < 7%, 70 sin = < sin L=, Te. sin -~ < cos X
2 9 18 9 18° 9 9
2) sin 2% u cos — 9n ; cosg—n=co 3z _Al= =sin U%;
8 8 2 8
Tk sin x yowisaer na | X 3% |y I8 1T 1o G 9% ol e sind® 5 cos;
72 8 8 8 8 8 8
3) sin = H cosil coss—n=cos I Xl=sinZ;
5 14 : 14 2 7 7
T.x. sin x Bospactaet Ha | 0,5 | 1 Z 5 L 10 sin = > sin X, Te. sin — L
2 5 7 5 7 14
4) sinZ un cos3-n; coszi:co Z_Z2)=sinl;
8 10 10 2 5 5
T sinx Bospacraer Ha | 0; % | u X <%, 10 sin ® < sin %, Te. sin% < cos>r.
2 8 5§ 8 5 10
727.l)sin2x=_%. W, ”; .
Moctpoum rpaduky GyHkUMH y= sin 2X 1 .2

y=—% Ha JaHHOM OTpe3Ke. DTH rpadHKH NepeceKaloTcs B IECTH TOUYKax, abc-

LMCChI KOTOpPBIX SBIAIOTCA KOPHAMH YpaBHEHHs sin 2X =—-;-. Ha orpeske

[0; 7] umeem apa pelerns: x,=:—: 5 X= 1112"
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2) 2sin’x — Scos x + 1 > 0; 2 - 2¢c0s™x — Scos x + 1 > 0;

2coszx+5cosx—3<0; cosXx=a 2az+Sa—3<O;
1
-3<a<—; —3<cosx<l; £+2nk<x<s—n+2nk,kez.
2 2 3 3
Tepuon dynkuuu y= sin 2x paseH m, NOITOMY Tak e GyneT peleHHeM
7“+nnux—“;+1tk n k eZ.
1
CornacHo rpaduky UMeeM CIEAYIOLINE PELUEHHS:
— 171r _B_n_ 51: T n . lin
PN 12° 12’ 12’ 12’ 12
2y
2)sin3x=33 .
2 -1 8 2 0

Moctpoiite rpapuku QyHkumit y= sin 3x u Fg Ha JaHHOM OTpe3ke. JTH

rpaduku nepecexaroTcs B BoCbMU Toukax. [lepuoa dyHkumm y= sin 3x paBeH 2

Ha otpeske [0, %E]umeemmaapememm: 3x=-131 H 3x=-2£; x=§ H x=-2£

5

2n
CornacHo rpaduKy, y4UTbIBas EPUOL 3 MOy4aeM BCE PEIICHHA:

728. l)sinZXZ-%.

IMoctpous rpaduku y= sin 2x 4 y=—-;-, BHIMM, 4TO rpaduk QyHKUMH

y=sin 2x Jnexur Bbllue rpapuka GyHKUHU y=—% Ha MPOMEXyTKax

o )T B se)f_on 7x) [Ux ]
27 1)L r’ 12 2]

naunr, Moy MR Bro S o Ir e
2 12 12 12 12 12 12
V5 4
2)sin 3x <22 ST =) 3 T
2 -2
MoctpouB rpadpuxu y=sin 3xuy=g, BUIMM, YTO rpaduk GyHKUMH y=Sin

V3

3X JIeXUT Hipke rpaguka GyHumH y=_ Ha MPOMEXyTKaX:

_E;_lﬂ; _L'E;_éﬁ; 4n_m (2" 7"} (gn,n],:maqu'r,
2 9 9 9 9 9 9 9 9

3n lln 10n Sn 4n n 2n 7 8n
<x< 3y ——— <X<——y ——— ,?<x<—, ?<xS1r-

<X<—
9 9 9 9 9 9




729. 1) y=1-sin x;
1. obnactb onpeneneHus —
MHOXeCTBO R Bcex aeHcTBu-

TENbHBIX YHCEN; e b s
2. MHOXECTBO 3HaueHH# — [0; 2],
3. dyHkumusg y=1-sin x nepuoauueckas, T=2m;
4. pyHkuua y=1-sin X He HeyeTHaA ¥ HE YCTHas;
5. pyHkums y=1-sin X npuHHMaer:

3Ha4eHHe, paBHOE 0, IPH X= 12'- +27n, neZ;
HaHMeHbllIee 3HaYeHue, pasHoe 0, npH x—i +27n, neZ;

HaubonblIee 3HaUYeHHE, paBHOE 2, NIPH X= 3%‘+21m, nez;

MOOXHTEIbHbIE 3HaYEHHs Ha Beelt 061acTH onpeneneHus;
OTPHLATENbLHBIX 3HaYEHHH He IPUHHMAET;
BO3pacTaeT Ha OTpe3Kax [-72l+21m; 377‘ +2mn)], neZ;

yObIBaeT Ha OTpe3Kax [—% +27mn; % +27n}, neZ.

2)y=2+sinx; ’

1. obnacTs onpeneneHus — MHOXECTBO
R Bcex AeiCTBHTENBHBIX YHCEN

2. MHOXECTBO 3HaueHHii — [1; 3];

3. pyHxuus y = 2 + sinx nepHoaue-

-2 - In = =
ckas, T =2m; i go 2 tinx
4. bynkuus y = 2 + sinx He HeueTHas
H He YeTHas
5. GyHkuns y = 2 + sin X NpUHHMaeT:
3HadeHHe, paBHoe 0, He NPHHUMAET;
HaWMeHbllee 3HaueHHe, paBHOE 1, Mpu x=-= +21m nezZ;

Haubosbliee 3HaUeHHe, paBHOE 3, pH x=-§+21m, neZ,

MONOXHTENbHA Ha Beelt 0bacTu ONpEACICHUA;
OTPHUATEIbHBIX 3HaYEHHIl He NpHHHMaET,

BO3PAacTaeT Ha OTPE3Ke [—% +27m; %+21m], neZ;

yOniBaeT Ha orpeske | % +2mmn; 377‘ +2mn], neZ.

3) y=sin 3x; ;. 3indx
1. ofbnacte onpeaeneHus —

MHOXeECTBO R Bcex aeHCTBHTENbHBIX

Yncen; - \A W
2. MHOXeCTBO 3HaueHHii — [—1; 1];

2n .

3. bynkuus y=sin 3x nepuoguyeckas, T=<~ 3

4. pyHkuus y=sin 3X HeueTHas;
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5. dyHkuus y=sin 3x npunumaer:

nw
3HaueHHe, paBHoe 0, npu x=7 ,neZ;

T 27n
HauboJbLIEE 3HaYEHHe, paBHOE 1, NpH x=g + =5 neZ;

HauMeHblilee 3HaYeHHe, paBHoe —1, mpu x=— Ll +2_“£ neZ;
6 3
2rn 7  27mn
MOJIOXHTENbHBIE 3HAYEHHA Ha OTpe3Kax T; ; + ——3— ,heZ;

N

2ntn - 2m 27mn
,heZ;
3 3 3 3

b9
OTpHUATE/IbHBIE 3HAYCHHUA HA OTpE3Kax [— +— —+—

m 2nn m 27n
BO3PACTaeT Ha OTpe3Kax | ——+——; —+—— |, neZ;
6 3 6 3

yObIBaeT Ha oTpe3ke £+_2_1r_n. E+gﬂ neZ
6 3’2 3] 7
4) y =2sin x;

1. obnacTe onpeaeneHus — MHOXeCTBO R x

BCEX AEHCTBUTENbHBIX YHCEI, -
2. MHOXECTBO 3HaueHuil — [-2; 2]; v
3. dyHkuus y = 2sin x nepuoauueckas, T=2m;
Y= 25mx

4. byHkuua y=2sin x He4yeTHas;
5. byHKUMA y=2sin X NpHHUMaeT:
3HaveHue, paBHoe 0, NpH X=7n, neZ;

HauboJbluee 3HaYeHHe, paBHOE 2, NpH x—-i +27n, neZ;

HaHWMeHblIee 3HaYeHHe, paBHOE —2, NPHU X= -5 I +2mn, neZ;

NOJIOXKHUTENIbHBIE 3HAYEHUA Ha OTpe3kax [27n; n+27n], neZ;
OTpHUATENbHbIE 3HAYEHHs Ha OTpe3Kax [—-m+2xn, 27n], neZ;

BO3DPacTaeT Ha OTpe3Kax [—% +27mn; X +27n], neZ;

2
yObIBaeT Ha OTpe3Kax [%+2nn; 1271 +2nn], neZ.

730. 1) MHOMecTBO 3HaueHHit [0; 1]; 2) MHOXKeCTBO 3HaUEHHH [__‘/22; _‘/22}

731. 1) ﬂ:&\ 1
/\ '

- -2 -Ix Ix x 3n

-1$ Y= i \X\
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732. I=A sin (0t+); 12

/\ AW
1)A=2;(x)=l;(p=-§;l=2 sin (H%); -vﬁ -\72‘ z\ys aVo
1 2

1 0=2: 0= : [=si n
Datedelitned AR AR

733. 1) tg x =0 npu x=ntn, neZ;  2) tg x >0 npu xe[nn; gﬂm], nez;

3) tg x <0 npu xe[—--;i +nn; wn], neZ.

734. 1) Bo3pacraer; 3) mapaﬁaer; 2) Bo3pacraeT;  4) BO3pacTaeT.

735. 1) tg x Bo3pacTaeT Ha [0; lzt-) H 0<% < % < g, CIIE/IOBATENBHO, tg%)tg;;

In 63n 64n 8=n
2) tg x Bospacraer Ha (L ;] u B B 22% DO g crenoaresms-
Ve M < =39 %9 9

n 8n
HO, tg—>tg "= ;
® 8 ® 9

3) tg x BO3pacTaeT Ha [—n;—% )H

8z 64"<_6_3£=_l’5<_3cnenoaa'renmo,tg _In >tg _§£;
9 8-9 8.9 8 2 8 9

4) tg x BO3pacTaeT Ha (—%; 0] u -1;-<—§<—$<0 ClIEJOBATEITLHO,

o 5)e(5)

5) tg x BOo3pacTaert Ha (% sl u g <%=2<3<1|: CNEIOBATEIHHO, tg 2< tg3;

6) tg x Bo3pacraer Ha [0; 1[2-) H 0<1<1,5<% cnenoBarensHo, tg 1< tg 1,5.

736. Higx=1;
INoctpoiite rpadpuxu dpyHkuuii y=tg x u y=1 Ha npo-
MexyTke (—m; 21t). Ha 3TomM npomexyTke Mbl umeem 3 ne-

peceuenus. Ha npomexytke [_3; E) HMEEM pellieHHe
2 2

T
tgx =1; x=—.
4
M3 nepuoanusoctH pynkuuu tg x (T = ) uMeeM oc-
Ta/lbHbIE PELICHUS: X= =_.3_"; z. sm
474 4

2)tgx=43.
AHaOTHYHO 1) CTpOHM rpadHkH y=tg X U y= \/5 .
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Hmeem TpH NMEPECCYCHHS Ha 3aJaHHOM TIPOMEXKYTKE.

n
3Hasi, OLHO peLIeHH e x=3 Y YUHTBIBAA MEPHUOANYHOCTb,

HAXO/IMM pEILIEHHS: x—_zf m An
3

33

3)tgx=—s/§.

CtpouM rpaduku y=tg X U y= _,/5_ Hmeem Tpu
nepeceueHMsi Ha 3aJaHHOM TPOMEXYTKe. 3Hast OMHO

s
peleHne x= '—-3— H YYHMTBIBasA NEPUOAHYHOCTb, HAXOAHM

pelueHus: x=-Z. ELIELS
3 3

3

4)tgx =-1.
CrtpouM rpabuxu y=tg X U y= —1. Vmeem U

nepeceyeHUs Ha 3aJaHHOM MPOMEXYTKe. 3Had, OAHO

T
pewIeHne X= —-Z M YYHTbIBas NEpHOAHYHOCTb, HAXOAHM

1
pelenus: x=— 2. 3n. 7n

444

737. ) tgx 1.

Ctpoum rpapuku y=tg x u y=1. Haxomum pelenus
tg x =1. OHY u OyIyT ABNATLCA TOYKAMHM MEpeceyeHHs. P
Ipapuk y=tg X NeXHT BbIIE Y=1 Ha NpOMeXyTKax I

L 7 ......»7 X
- 3_“; IR 57.3%) | 3uaun, pewennem nepa-  © /° 7 4 Z’T#T,Tﬁ)
2 2 42 42 v L l
BEHCTBa GY/yT 3TH NPOMEXKYTKH: ‘ - !
3n n n Sm 3n -« i
——<X<-—=, —fXX<—, —=SX<— | !
2 4 2 4 2 e

V3 BN

CtpouM rpaduks y=tg X H y=T Ilo anroput™my 3a- i

i T

T

]

EY
[

naun 736 HaxomMM pELUEHUS ypaBHEHHS tg X —T;

;’
£ |

X= 5: : : ; 7: I'papuk y=tg X NEKHUT HHXKE y=—

210



MPOMEIKYTKaX [_ 1;;_5_"), (_E-E} (E;%‘]’(%‘_;zn] . 3HAuHT, pelICHHEM
2

6 2’6

HepaBeHCTBA OyayT ClIEAYIOMHE MPOMEXCYTKH.

—n5x<——5£, ——75<x<£, £<x<1£, ﬁt—<xs2n-

.6 2 6 2 6 2

3) tg x <-~1. i

Pewenue tg x = —1 npuseaero B Ne 736. I'paduk y=tg x :
JEKHT HHXeE = -1 Ha MPOMEXYTKax ! <

. A1

~.
N
.
~.
~.

HepaBeHCTBa 6yayT CeXYOLUe TPOMEXYTKH:

n w)(=® 37!) (31t 71t) SHAUHT
SRR (2L, ,  pelieHHeM AV
(2 4](24 24 Gy
-8

n n n 3n 3n n
——<X<=—, —<X<—, —<x<—.
4 2 4 2 4 1o
L

4Htgx 2 —\/3— . I
Pewenue tg x = —+/3 cm. Ne 736. I'paduk y = tg x
]

JICXKHT BBILLIC y=— 3 Ha MPOMEXKYTKax:

- _E), [_E; Z‘_), 2_"; ﬁ), .5_"; 21;], 3HAYHT,
2 32 372 3 :

pelle-HHEM HEPABEHCTBA GYXYT cleAyloLHe IPOMEXKYTKH:

—nsx<—£, —55x<£, ESX<3—N, —535x52n-
2 3 2 3 2 3

738. 1) tg x <1.

PaccMOTpHM 3TO HepaBEeHCTBO HAa NMPOMEXYTKE [_f. : 12‘. . OueBugHo,
2

YTO pElUIEHHEM 3TOr0 HEPAaBEHCTBA GYAET NPOMEXYTOK (_.;i; Ej.
4

YyuTbiBad nepHOAMYHOCTE (YHKLHH tg X, HMMeeM ofuiee peuieHHe:

X€e (—£+ Tn; L nn), neZ.
2 4
2)tgx 2 s/g .
PaccMOTpHM 3TO HEpaBEHCTBO Ha NPOMEXYTKE [_% ; g] OueBHIHO,

4TO pELIEHHEM ITOro HepaBeHCTBa OyAeT MpPoOMexXyTOK [1‘.; % . Yuursbi-
3

Bas NEPHOAMYHOCTL (QYHKUMH tg X, HMeem ofuee peLieHHe:

xe|Z4m; £+nn), neZ.
3 2

3

Digx <-—.
)t 3
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PaccMOTpuM 3TO HepaBEeHCTBO Ha MPOMEKYTKE [~£; I 1. Ouesuano,
22

YTO pelIeHHEM 3TOTO0 HEepaBeHCTBa GyleT NpOMeXyTOK (—3; _E]. Vuu-
2 6

ThiBad TNEPHOAHYHOCTE QYHKUMH tg X, HMEeM ofliee pelieHue:
s b
xe(—5+1m; —€+1m],11€Z-

4)tg x >-1.

PaccMOTpMM 370 HEPAaBEHCTBO Ha NMPOMEXKYTKE [_g; _ﬂ OueBnaHo, uTO

PeLUEHHEM JTOr0 HEPABEHCTBA OyaeT NPOMEXYTOK (_ﬁ- E] . YuuTbIBas nepHo-
4" 2

’

AMUHOCTB (DYHKLMHM tg X, HMEEM OBLLICE PELlICHHE: X € (_g +7n; §+ nn) ,neZ.

739. 1) tg x =3.

TMoctpouM Tpaduku y=tg x W y=3. VMimeeM Tpu TOuKH
nepeceueHus. OIHO pelucHHE OYEBHAHO: X= arctg 3. U3
NepUOAUYHOCTH QYHKLMHU MOJYHHM OCTATBHBIE PEILEHHS: X=
arctg 3 +mn, n=0,1,2.

2)tgx=-2.
Paccyx/JeHusi, aHanorHyHbie pacCyXJIEHHaM B TM.l,
npUBeayT K OTBETY:X= arctg (-2) +nn, n=1,2,3.

|
;

i

740. 1) tg x > 4. I

)

n
PaccMOTPUM 3TO HEPABEHCTBO Ha NMPOMEKYTKE [_£~ —|. Pewenune xe
2 2

arctg 4, Ty, U3 nepHoMUYHOCTH TIOAYHHIIH: XE (arctg 4+mn, z +nn), neZ.
g > P y 5

2)tgx <5.

non
PaccMOTpHM 3TO HEPABEHCTBO Ha MPOMEXYTKE {_5 _} .

k)

2
Peluenue xe (—% ; arctg S]. OOuiee pelleHHe: X € (—% +xn, arctg S+mn}, neZ.

3Htgx <4
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’

PaccMOTPHM 3TO HEPABEHCTBO Ha MPOMEXYTKE [_.723 %] .
Peinenue xe (—% ; arctg (—4)).

O61ee pelLeHue: Xe (—-72-[~ +nn, —arctg 4+mn], neZ.

4)tgx >-5.
PaccMOTpHM 3TO HEPaBEHCTBO Ha NIPOMEXKYTKE [_g ; g] .

Pewenue xe [—arctg S; %). Obiee pewenue: xe [ —arctg S+, %w*—rm), neZ.
741. 1) tg x3. <
IMocTpous rpaduku y=tg x H y=3, HaiizeM pelueHus tg X '

=3 Ha 3TOM NMPOMEXYTke: X=arctg 3, arctg 3+n, arctg 3+2m. |
I'paduk y=tg X JeXHT Bbille Y=3 Ha NPOMEXYTKAX JRINET

Yy, By, 2 810
arctg 3Sx<-’21, arctg 3+n$x<127£ , arctg 3+2n$x<5—2"- . ‘/‘7 i I

¥ 2) tg x<4. 4
4 [MoctpouB rpaduku y=tg x u y=4, | )
HaliileM peuwieHHs tg X =4 Ha 3TOM ‘

I NpOMEXYTKe: X=arctg 4, arctg 4+m, arctg 4+2m..
F Y ey ‘:7’/‘7‘75 I'paduix y=tg X NEXHUT HIKE Y=4 Ha MPOMEKYTKAX
AT

F oy

+ 0<x< arctg 4, -72£<x<arctg 4+m %<x<arctg 4+2m,
-6
7 3™ x<3n.
2
3)tg x< 4. %

Peuwnm ypasHeHue tg x = —4 ¢ yuetom, uto x€[0; 3n]:
= —arctg 4+m, —arctg 4+2x, —arctg 4+3n.
I'patduk y=tg X NeXUT HIXKE y= —4 Ha NPOMEKYTKAX

-123 <x<-arctg 447, 37" <x<-arctg 4+2m,

-5575 <x<-arctg 4+3m.

1oty
Peuinm ypasHeHue tg x = -3 ¢ yueroM, uto x[0; 3n]:
| x=—arctg 3+mn, n=1,2,3.
b

( 4) tg x> -3.

/i L ,’ I'paduk y=tg X J1eKHT Bbillie Y= —3 Ha MPOMEXYTKAX

#77“/77 3n sn
[4d

05x<§ , —arctg 3+m <x< e —arctg 3+2n<x< 5

arctg 3+3n<x<3m.
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742, 1) tg 2x=4/3 .

TocTpouM rpapuku y=tg 2x H y=s/:'; . Mepeceuenne
COCTOMT M3 TPEX TOYEK, 3HAYHT, TPU peleHus. OnHo L

T

-

I
T .#—;L“,
OYECBH/IHO — X=-—6- . YynuteiBas NEPHOAHUYHOCTb, KOTOpas B [ .’6,'4:’

2n
3

) ’

e

) n
NaHHOM ciy4ae paBHa T== | noJNyuH/H X= —
2

w|a
CYE]

st Rl

| 2) tg 3x=-1.
i TMoctpoum rpaduku y=tg 3x u y= —1. [lepeceuenune
n

— nATh ToyeK. OOHO PELICHHE OYEBHAHO: X= —_— .
12

YuuThIBas nepHon g nosnyuaeM:

. 12
743. 1) tg 2x <I.

Peuienne ypaBHeHHus tg 2x =1 Oyget: x= —

|

8 8
JIEKHT HIDKe Y= Ha NPOMEXyTKax [__’23 - 3_7‘] (_%;%} (

8
2)tg3x <—+/3.
4n n 2n 5n 8n

Pewiennem ypaBHeHHs tg 3x = — ﬁ Oyaner: x=— 5 "9 9 9

>

9° 9’9’9
I'paduk y=tg 3x nexur Hixe y=— \/5 Ha NPOMEXyTKax

5n

—E<x<—ﬂ, —E<x<—E, E<x<£, E<X<—,

9 6 9 6 9 2 9
5 8n
—<xXx<—
9

744. 1) y=tg (x+§ ).

2

1. Obnactb onpeneneHuss — BCeE

/ / X

NeACTBUTENIBHBIE YMCHa, HCKIoyas 2>~ ° = 1sm
T -

TOUKH 7 +mn, neZ; 4o g(x=E) ’ /

2. MHOXXECTBO 3HAUCHHH — (—00; +00);

3. dyHkums y=tg (x+% ) nepuoauyna T=mx;
4. pyHkuus y=tg (x+% ) He 00N1ajaeT YeTHOCTBIO—HEUETHOCTIO;

S. hyHKuHs y=tg (x+% ) NpHHHMAET:
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n
3Ha4yeHue 0 mpu x=— 7 +nn, neZ,

n n
IOJI0XHTEIILHBIE 3HAYEHUS Ha TIPOMEXYTKaX (—-; +nn, 7 +nn), neZ,;

3n

OTpHLATE/bHBIE 3HAYEHHUS Ha MPOMEXYTKAX (%-Hm 7 ~—-+mn), neZ;

Bmpacmerna(— +m, — +1m),neZ 1

2) y=tg§-

1. OGnacts onpeneneHHs — Bce AeHCTBH-
TENbHBIE YHCJIA, HCKIIIOYas TOUKH nt+27n, neZ
2. MHOXECTBO 3HaYEHHH — (—o0; +00) %

3. dyHkuus y=tg %nepuozmqua T=2n

4, dynkuus y= tg% HeyeTHa gtgk

-3}

5. dynxums y= tg-’zi IPUHHMAET:

3HayeHue 0 npu x=2nn, neZ; p
MOJIOXKHTENbHBIE 3HaYeHHs NpH XE(2nn, +2mn), neZ;
OTpHLATEAbHBIE 3HAYeHUA NPH XE(—n+27n, 27n), neZ;
BO3pacTaer Ha (—n+2mn, n+2nn) , neZ.

745. 1) [-1; V3 ; 2) (-1; +o);
3) (=005 0)A0; +e0); 4) (=005 =1} A(1; +00).
A\ Y
29 \-uu \-os- ] /- un/ \/ v X
Y= tylxl \1‘ \ta x|

b}
2% -1 -z -0 q [ In 1

-1

§ Xcth




747. 1) . 2)

y=1g-ctgx ’\
g & x

2 ‘1\.j 1 \'/s. P
y = sin - ctgx
748. 1)
s 1
4
) y
j j j ; } ) J :
1 ! X
- 075y 058 Mosx A o5 "
=1g( —" .:
< p=ctgBx+1))
749. 1) tg 2x <1. foly
MocTpoum rpaduk GYHKUMH tg 2x=y M 8
y=1 Ha npomexyTke [_% %] Buaum, nse j
21
n n ”
TOYKH nepeceyeHus ¢ abcunccamu y " "G WEeaagzTaesio

Tpaduk y= tg 2x nexuT Hibke y=1 Ha NpOMexyTke (_g Zj 3Hauwur, B 00-

ILIeM ciyyae peLieHHe HepPaBeHCTBA — TMPOMEXYTKH (_%Jr 7n; %+ nn), neZ.

2) tg? x 23. o

Ha tom e rpaduke noctpoum y=3. Onstb 8

6

Ha MpPOMEXYTKE _E;f BUAWM, OBE€ TOYKH Y

2°2
2
T s
nepecevyeHus ¢ abcuuccaMM —— H — W rpaduK 55 5 =30

3 3

y= tg? X NeXHT BhILE y=3 Ha NpOMEXyTKaX [_g;_ﬁ] " [gg .

pewenue | -Zinn; ~Ziqn|u | Ziqn; Zonl, neZ.
2 3 3 2

3) ctg x>-1,
[Noctpoum rpaduku y=ctg x u y= —1. PaccMOTpHM
npomexytok [0,n]. IMeeM Ha HeM oaHO nepeceueHHe

x=3" y rpadHK y= ctg X JIeXHUT Bblilie Y= —1 Ha mpome-
4
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wyTke (0; :%t ]. O6uee pewenne (nn; 245 +nn], neZ.

4)ctgx> \/5
Ha ToM ke rpajuke nocrponm y=\/§ . Ha npomexcyTtke

[0;n] umeem omHO nepecedeHHe x=% u rpapuk yHKIpM

y=ctgxne)xmsu1uey=ﬁ Ha MIPOMEXYTKE (0;%)uo6mee

pewenue: (Tn, -765+1m), neZ.

7s0.) L. 2 1.2, 5 6

, =<Z; =<—
N 3°57 1515

) . ) 2
d)yHKLlHﬂ y=arcsin X BO3pacraroilas, 3Ha4HT, arcsin _l_<arcsm —_

V3 Vio

2) _2.>_.2; _..8_>_2

3 4 12 12

. .2 . 3
d)yﬁl(].udﬂ y=arcsin X Bo3pacTraroiuas, 3Ha4HT, arcsin —5 >arcsin —Z .

1 1

751.1) ——> —.
N

T.k. byHkuus y=arccos x yosiBatoias, To arccos _L_ <arccos —_ .

V3 N

T.K. QpyHKUHA y=arccos X yOblBatowas, TO arccos (_ ij >arccos [— %J .
5

752. 1) 23 <342 , 1k 12<18.
T.k. dpyHkuma y=arctg x Bo3pacrarollias, To arctg 2 \/5 <arctg 3 \/5 .

7) DL
)ﬁ<\/§

T.K. GyHKuMs y=arctg X BO3pacTaer, To arctg (A _l_) <arctg [_ __]_J .

V2 vs
753. 1) arcsin (2-3x)= E-; Ie [—E;E} CRENAoBATENBHO, 2-3X=sin; — = l;
6 6 2°2 6 2
2-3x= 1 x=-]— .
.2 2
2)arcsin 3-2x)= X; Te [_E;E] , CIEOBATENBHO, 3-2X=sin — =£ :
4 4 22 4 2



4
3)arcsin X22=_F. _T¢ LI, cnenoBaTeNsHO, M0 ONpEaeNeHHIO
4 4’ 4 22
X=2—gin [_X)- ‘[2-; x_2=_£;x=2—2\/5.
4 4 2 4 2
4) arcsin Xe3_ = ; Ie l:—ﬁ;z] , CIeJOBATENbHO, N0 ONpPEAENEHUI0
2 3 3 22
X+3 _sin|_%® =_£; x+3=_‘/§;x= -3-43.
2 3 2 2 2
754. 1) arccos (2x+3)= g; % €[0;n], cnenosarensHO, MO ONpeAeNeHHIO
2x+3=cos X =l ; 2x+3= 1 ;XS ~ 3 .
2 4
2) arccos (3x+1)=-72£ ; % €[0;x], cnenoBarenbHO, MO ONpPEAENECHHIO
_ T _q. PO |
3x+1 =cos —=0; 3x+1=0; x= -3
3) arccos x;" = 27"; %ﬂ €[0;n], cnenoBaTensHO, MO ONpPEAENEHHIO
x+1 2n 1. X+3 1.._ S
—_— =S — =, =, XT—-—
3 3 2 2 2 2
4) arccos 2‘3"_1 =n; ne[0;n], cnenoBarenbHO, MO OMpPeAeICHHIO
- 2x -1
2x3 1=(:osn=—1; X =~1; x=-1.
1- n T
758. 1) arctg —— = 3 ; € (_5 ;EJ , ClleloBaTeNbHO, M0 ONpeaeeHHIO
X -3 '”T"=J§,x=1—4«/§
2) arctg 1+2x . e (_E;Ej , CJIEI0BATEJILHO, [0 ONPEAENECHHIO
3 4 4 22
l+2x=tg£=l, 1+2x=l;x=l
3 4 3
3) arctg 2x+1)=— % ; —% € [_E-E) , C1€[I0BATENLHO, MO ONPEAEIEHHIO
2

2x+l=tg—-73—[=—~/§; 2x+1=-«/_x=_‘/§_l.
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4) arctg (2-3x)= —%; —% € (_1‘_%), CJIE/10BATETLHO, N0 OMPE/ENEHHIO
2
2—3x=tg(-;]= -1; 2-3x=-1; x=1.

756. 1) -1< "T“z’ < 1, cnenosartenbHo, 1<x<5.

1
2) —152-3x<1, cnegosarensHo, 12x 3 .

3)-1=x2x -3<1; 1% <2; 1<x<a.
2

4)-1sZX 5y 18<4 [“"52 .
3 -2<x<-1

757. TlpoBeneM napavieNbHbIH NepeHOC rpaKa y=arccos X Ha -725 BHH3 110
OCH Y Tak, 4yroOnl coBnaia Touka (0, 125) ¢ Toukoi (0,0). Tenepb oH HMeeT BHA

fix)=arccos x—-g-

Paccmotpum f{—X), yuuThIBas, 41O arccos X + arccos (—X)=n,nomyuum f{—x) =

=arccos (—x)- -725 =m—arccos X -~ =% —arccos X= —(arccos x—g )= —fx). Cneno-

n
BaTEJIbHO, 3T0 DYHKLIHA HEYETHA H CHMMETPHYHA OTHOCHTENBHO TouKH (0, 3 ).

758. 1) y=sin x +cos x. O6nacTs onpeaeneHHs — MHOXECTBO AHCTBHTEb-
HBIX YHCEJL.
2) y=sin x + tg x. O6nacTh onpeaeneHns — MHOXECTBO JeHiCTBUTE/ILHBIX

n
YHCEN, HCKIIIOYas TOUYKH -2- +nn, neZ.

3) y =+/sin X . O6nacTs onpeneneHus — x€[2an; n+2nn], neZ.

4) y =+/cos X . O6nacTh onpeaenenns — xef- % +27n, -;—+21m], neZ.

Sy =2_,2_X__1; 2sin x #1. O6nacTb onpeneneHUs — MHOXECTBO JeicT-
sinx -

b Sn .
BHTEJILHBIX YHCEN, HCKIIIOYaR TOYKH —6- +27n, 1 — +27n, neZ.
6

6)y=—__ 5% . sin x (2sin x —1) #0; {Si’”‘”

2sin®x —sinx 2sinx #0

Ob6nactb onpeneseHus — MHOXECTBO JEHCTBUTENBHBIX YHCEN, HCKITIOYas

TOYKH %+21tn, H 265 +2nn, ©in, 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=2cos2 X —1; cos® x€[0;1]; 2cos? x€[0;2]; 2cos? x -1 e[-1;1];

3) y=3- 2sin® x; 2sin’ x€[0;2); 3— 2sin? xe[1;3];

4) y=2cos? x +5; 2cos? x€[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=cos 2x cos x + sin 2x sin x —3; y=cos (2x-x)-3=cos x -3;

cos x €[-1;1]; cos x —3e[4;-2].

760. 1) H2+ CoS X; y(—x)=(—x)2+cos(—x)—12+cos X = y(X) — 4eTHas;

2) y=x3—sin x4

¥(=X)=(—x)’=sin (-x) = —x’+sin x = — x’=sin x)= —y(x) — dyHKUHA He-
yeTHas;

3) y=<(1-x})cos x; Y(=x)=(1~(~x%))cos (x)= (1-x*)cos x=y(X) — ueTHas;

4) y=(1+sin x)sin x; y(—x)=(1+sin (—x))-sin (—x)=(1-sin x )-(-sin x );

He sBnsieTcs ueTHOMH U HEYETHO.

761. 1) y=cos 7x.

[Mepuon dpyuxunu y=cos 7x T=27; cos (7x+2m)=cos 7x = cos 7(x+T),);

Tx+2n=Tx+7T;;  27=7T,; T1=E7’_‘ .
2) y=sin X.
a 7
[Tepuon ¢pyHkumn y=sin t T=2x;
sin (X +2n)=sin 5=sinx_+_l; 5+2n=i+L; 2n=L.; T,=14n.
7 7 7 7 7 17 7
0- __\3 2
762. 1) 2cos x + ﬁ =0; cosx=-— -5 &{;«tﬂ_i}/ﬁ\iﬁ;
7
[ToctpouM rpapukH y=cos X H y= —._‘/2_5..
PaccMOTpHUM HX nepecevenns Ha npomexyTke[0;3m]. Touex nepecedenus

Tpu. JIBa pelleHHs OYEeBHIHBI: 3w I* . Vuurwisas NEepHOAUYHOCTD, NOJTY-
6 6

YacM OTBET:. X= 262 E— _1_7_7!

’6,6 4y

2)J§—sinx=sinx; 2sin x = 3;sinx=g. "éﬁ*i_, ZE ’
NE)

PaccMoTpum nepeceuenne rpatdHkoB y=sin x 1 y=Y— Ha npomexyTtke [0;
2

3n]. MmeeM yeTnipe nepeceyeHus. [IBa oueBUAHB! M 1Ba — H3 NEPUHOJMUHOCTH:
n 2n_ Tn_8n

b, Gl SR AN At

3°' 37373
3)3tgx=\/§; tgx=i3_3_.
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PaccMoTpum nepecedenne rpaMkoB y=tg X H Y =..‘£_3__ Ha
Himeem T1pn mnepecedenus. OaHo

npomexxytke [0; 3n].
e 4n Tnm .
O'EBMINO, OCTATBHEI — H3 NIEPHOLMMHOCTH: X=2.; —=; —=. T
! i
4) cos x +1=0; cos x =—1. f M
PaccMoTpyM nepeceueHne rpadukos l b } o
b

y
3 y=cos X H y=-1 Ha npo-MexyTke [0; 37].
nepe-ceueHus.  OnHo

X
AT oxs HMeem  [ma
OYEBHUIHO, OCTATbHBIC — H3 nepuom{'{HOCTHZ X=T, 37[.

-2

COS X 2—.1_ .
2
4

1 Ha npoMexyTke [-2m; —7t): x=— 3

763. 1) 1+2cos x >0;

HaiineM peluenme ypaBHeHus cos X = —
Ha y1oM nmpoMesxyTke rpaHK y=cos X JIEXKHT BhILlIE y= —% ApH x€[-2m; —.4;“- ]

sinx> 1.
2 .
Ilin Tn

— s

2) 1-2sin x <0;
HaiineM pewlenne ypaBHeHus x=% Ha POMEXYTKe [~2T; —7]. X=
I'padmk pyHKapu y= sin X Bhille y=%ﬂa MPOMEXYTKE XE (_ ]_12; - 1675]
6
3) 2+tg x >0; tg x >-2.
PaccMoTpuM peluenne ypaBHeHHs tg X = ~2 Ha npomexyTtke [—2m; —x]:
x= —arctg 2—7n. [papuk y=tg X JeXHUT Bbillie Y= —2 Ha 3TOM NMPOMEXYTKE NPH

xe[-2x; —37" )(~arctg 2—x; —m).
4) 1-2tg x <0; tgxzé.

PaccMoTpuM pelleHHe ypaBHEHHS tg X =.2_ Ha npomexyrke [-2m; —x:

x=arctg%~21t. I'paduk y=tg X nexuT Bbille y=% Ha 3TOM NPOMEXKYTKE MpH

1 3n
xe[arctg— —2m;, ~==).
[ & >

764. 1) cos x = x> — gBa pelue- 2 sinx= % — 1pu pemesns;

HU, 2 ’
gt . 4%

X

AN VAR
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765. 1) y=tg (2x +% ).

Bce neficTBHTENBHBIE YHCIIA, HCKIOYas 2Xx+ T =§ +nn, neZ;
6

2x=" +nn; x=",™ nez
3 6 2
k4
2)y=th_x; x¢3+nn, neZ'
tgx20

Ob6nacTte onpeaeneHus — xe[nn; % +nn), neZ.

766. 1) y=cos* x —sin® x;

cos® x €[0;1]; max (cos*)=1, min (cos*)=0;

sin® x €[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;
V2 V2 V2

2) y=sin (x+ Z)sin(x- X sinx'-—+cosx~£-sinXo_—cosx~_.=
) y=sin ( 4)l( 4)=( 5 2)( > 2)

= % (sin’— cos’);

max (sin’x)=1, 1.k. sin’x€[0,1]; min(sin’x)=0;
max (—cos’x)=0, T.k. cos’xe[~1;0]; min (—cos’x)= ~1;
1 1 . 1 1
max y=—(1+0)=—; min y=— (0H-1))=-—;
y= 2( ) > y= 2( H=1)) >

3) y=1-2|sin 3x|;

sin 3x €[-1;1]; |sin 3x|€[0; 1]; 2|sin 3x|€[0; 2];

—2|sin 3x|€[-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=1-3cos’x;

cos’xe[0; 1]; 3cos’x€[0; 3]; - 3cos’xe[-3; O];

max(— 3cos™)=0 min(- 3cos’x)=-3; max y=1+0=1 min y=1+(-3)=-2.
767. 1) y=sin x+tg x;

y(—x)=sin(-x)+tg(-x)= —sin x—tg x= —(sin x+tg X)= —y(X) — HeyeTHas;
2) y=sin x-tg x;

y(—x)=sin(-x)-tg(—x)=(-sin x)-(-tg x)=sin x-tg Xx= y(X) — ueTHas;

3) y=sin x |cos x|;

y(=x)=sin(—x)- cos (—x)|= —sin x -|cos x|= —(sin x-|cos X|}= —y(X) — He4eTHas.
768. 1) y=2sin 2x+1).  Ilepuoa dpyHkuu y=sin x; T=2x;
sin((2x+1)+2n)=sin(2x+1)=sin(2(x+T))+1);

2x+1+2n=2x+2T+1; T,=n;

2) y=3tg %(x+l)‘ [Mepuon dynxkumn y=tg x; T=m;
1 1 1 1 1
—X 4= —xt+— — (x+T+1);
%[(4x+4)+n]=€g(4 4)=t84( 1+1)
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Ty L=l x+lT1+l T =4n.
4 4 4 4 4
769.1) 2) v
=[x 3.3‘\\\:\ nyY
{ [
i ! X
-1z = 0. 1= X
-1.5n -1 | -0sx _T 05%
. y = cosx | y=—x+]|
N
770. 1) y=cos® X —cos X = cos X (cos x —1);
cos x (cos x ~1)=0;
nu6o cos x =0; x=§ +nn, neZ;
nubo cos x =1; x=27n, neZ;
2) y = cos X —c0s2x —sin 3x = 2sm? sin ; 25m7 cos3X =
-25m sinX cos = )=0;
2 ( 2 )_
6o sin X =0; 3% =,
2 2
x=£7m, neZ; bo sin -_—(‘053_x =0,
3 2 2
Torza sin X —sin (1‘_ _3%) 2pcos B2 2X jn 4X - =0;
2 2 2 4 4
1160 cos X (__l) =0; X_X=0m, neZ; X_T:omg
4 2 4 2 2 4
F% —4mm, neZ; m6o sin(x—-:- ¥=0; ’x—% =mmn; x=% +mm, neZ.
2 .
771. y=1,5-2sin? X >0; S ———
2 : R 74 6830
1,5-2sin? §>0; -2

y=—1 Ha npomexyTKax X € ,NeZ.

2X
2 4 2 2 2
Coomem'menuo rpaduKy HMeeM pellieHHe:

xe(— 3 T +27n; 3" +2nn), neZ.

sin? X <3, _£<sin§<_"_§..

772. y=tg 2x-1;
tg 2x—1<0; tg2x <1;
W3 rpadpuka BMmHO, UTO Y=tg2X JEXHT HDKE

{428 2)
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2)

= COSX —

/\/\/

2\

774. 1) y=12sin x —Scos x =13-sin (x —@);  @=arccos B yel[-13; 13];

2) y=cos’x — sin’x=1- sin’x —sin x=
= ( sin’x+ 1 -2-sin x+ l) + 353 ~(sin x+ 1 )2;
2 4 5 4 2
—lSysi .
775. 1) sin x >cos X;  sin x —cos x20;
s/— 2 (sin x- 1= —cos X = ‘/5 )20;
\/E sin (x—z )=0; sin(x—i )=0;

2nn< x—: <n+27n X " +21m<x< 7 T +27n,, neZ;

2) tg x>sinx;
SINX _gin x>0; SNX(=C05X) 50 o x(1—cos x)>0 ans tg x;
COSX COSX
+ - + ">
n g
-no-3 0 2 n X
jcos x|<1; 1-cosx 20 ; 3HauwT, tg x (1—cos x )>0
l-cosx =0
npu x=271n, neZ; npH xe(O;% Yu(-m —.nz_ )

m
MM B 00LEM nipH 27tn <x<_;- +2nn 1 —7t+21m<x<~.E +2rn.
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