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I'nasa |
JeiicTBUTEAbHbIE YHCAA

§1. Llensle H pauHoOHANBHBIE YHCAA

L %=0,666..-.=0,(6); 2) %:0,7272...:0,(72);
53-8 . 4) —3=—£=—o,75;
510 4100
5) 8—=—§§7i%=—%——8 (285714 6) == =0,1313...=0,(13).
2. BbinonHuTh AeHCTBHE 1 3aNHCaTh pezym;ra'r B BHJE AECATHYHON ApO6H:

TR L S Y
11'9 99 99 99
8.2

_8-3+2-13 24426 _50

2) — == _— = == =1,(282051
) 13 3 3-13 39 39 ( ).
5 19
3 +125-—— +—=—=158(3).
)3 3 4 12 )
4) ]+033=_. E_M_£=o’49(6)'
6 6 100 300 300
5) }_.]‘05=_3_..l_(£__._____.__3 5:7:3 =.2.=__225 =0,225.
14 14 100 2-7-5-5-4 40 1000
6) l-l,7~1-ﬁ—£—1,3(2).

9 9 10 90
3. 3anucars B BuIe 06BIKHOBCHHOM JAPOOH:

1) 0,(6). Pewenne: nycts x = 0,(6), Toraa 10x = 6,(6). BoiuteM u3 nepsoro
PaBEHCTBa BTOPOE, NONYUHM: Ix =6, x = % .OrBet: x = % .
2) 1,(55). Pewenne: nycrb x = 1,(55), Torna 100x = 155,(55). Boiutem u3 nep-

BOTO PaBEHCTBA BTOPOE, Nonyuum: 99x = 154, x = _12)5_941 -1 .OrBet: x = l—g-

9
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I'nasa 1. ieficTBuTenbHbie uncna (NeNe 4-6)

3) 0,1(2). Pewrenne: nycts x =0,1(2), Toraa 10x =1,(2); 100x =12,(2). Orcioza:
100x-10x =90x =11, x =1}, . Oraer: x =114,

4) -0,(8). Pewenne: mycts x = —0,(8), Toraa 10x = —8,(8). Brurem 13 nepsoro

PaBEHCTBA BTOPOE, NoNyuum: 9x = -8, x = -—% . OtBer: x = —% .

5)-3.(27). Pemenne: nycts x = —3,(27), Torna 100x =-327,(27). Takum obpa-
324 36

30M nosydaem: 99x =-324, x = -——=——, OrBeT: Jc——3i
99 11 11

6) —2,3(82). Pewsenne: x =-2,3(82), Toraa 10x = -23,(82); 1000x = 2382,(82).

Orciona: 1000x—10x = 990x = -2359, x = B9 =2 379 . Otser —2-:i9-
990 990 990

4. Buiuncauts:
1) (20,88:18+45:0,36):(19,59+11,95) = (20% 18+45: —5-) 31,54=

522 1 +45_2_5 :31£= 29 125 ‘1577_3154' 50 _
2518 9 0 |25 50 25 1577
)___.94_ _l_l_ 95 8-11 9:5

_+ =
32 10 18 4.8 2.5.2.9
5. Boiuncnuts:

4 3Y2_(79, 242
1) | 3= +024 RIS+ 51625-2= |==| =+ . =2 +(5)1625-21879- ==
)( )2' ( 165 (25 100)100( 5)

_ 350 215+2975 2 8500 _
100 100 1000 5 1000

2) 0,364:l+—5-:0,125+21.o,8=394L£+5'1°°°+ﬁ=
1 2 1000-7  16-125

7_
49

FNIRN |
+

-
o

52 5 13

=—+—+2=—"+25+2=13445=58.
40 2 10

§2. HeiicTBHTeNLHBbIE YHCIA
OCHOBHbBIE NOHATHSN:

x,ecimnx20
=

-x,ecnux <0

6. OtBetni: 1) Ber; 2) Her; 3) na; 4) Her (T.K. B ApOGHOI YacTH BCTpeYaeTCs CKOMb
YTONHO JTHHHAS NOC/CAOBATENBHOCTD EAHHMIL).
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§2. delicrurensueic uncaa (NeNe 7-11) 5

7. in_ = 5,567764... Takum obpa3om, 55 < Jﬁ <56.

8. Kaxoe u3 pasesets |y =x win |f = —x asusercs Beprm, ecmu:
1 x=5—ﬁ . Petterne: T.x. 5>ﬁ , TO 5—ﬁ>0, CREAOBATEALHO M =x.
2) x= 4-31/5. Pewenne: 4 < 3\/5 ,TK. 4% < (3J§)2 =27, 3HauuT |x| =-x.

3) x=5-4/10 . Pewenue: 55410, 1k 52 >10, 3uauur |x|=x.

9. BhISCHHTS, KAKAM YMCIOM (HPPAUMOHANLHBIM HIH PALMOHATBHBIM) ARASETCS
BLIPaXKCHHC:

D (VB -33+2v2)=3VB -9+ 22 B -6yZ =322 -9+2-4-6y2 =-1.

OtBer: paUHOHANLHOE YHCIO.

2) W27-22-33)=-- 33 J2-33)=-- W3] =4-27+12/3 =123 -31

Ortser: HpPaMOHANBHOE YHCIIO.

3) (/50+4VZ N2 = (V2 + 4VZNZ =9v2 N2 =18.

OTBeT: paunoHaNLHOE YHCIO.

4 (V3 +v27 )3 =(5v3+343): V3 =843 : 3 =8.

OTBeT: pauHoOHAILHOE YHCAO.

5 (B-1f +(3+1)f =341-2V3 43414243 =8.

Orser PALMOHANEHOE HHCIO.

6) (V5 -1f (V5 +1f =5-2V5 +1-4-5-45 =1 =-15-6+5.

OTBET: HPPALMOHANIBHOE YHCIIO.

10. 1) V63 .28 =737 2.7 =3.2.7=42;
2) 2045 =+27.5.Y5 =255 =10;
3) 350:V8 =452 2:4222=5:2=25;

2{3 2
4)J—\/_~—«/~_=5

11, CpasHuTb UHCIIOBbIE 3HRYEHUS BBIPAKEHHI:

1) ,/3,_9+\/§ " ‘/1,_1+\/l_7 Pewenue: ‘/5,3<2, J§<3, CJICAOBATEABHO
J39+J8<5. C npyroit cropomm, LI>1, VI17>4, snauur
,/.l,_]+‘/1.'/->5.0'me'r: J§,§+J§<Jﬁ+\/ﬁ

2) \/-l—l—ﬁ.l— H m—\ﬁj Peusenne: cpaBuuMm uucna \/ﬁhﬁ_] "
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6 [napa I. AeiictBuTensubie uncna (NeNe 12-13)

Jio +\/Zl_. OueBuano, UTO ll+\/§ >\/IB +\/ﬁ ,  CIC/OBATCALHO
VT =21 >410- 31 . Orser: V1T-y2.1>4/10-31.

12. Boiuncnnts:

b [=200 48245 =W+ﬁ]~z[ 7535 =G

2 [flo-ei e )3 =-J(f@-_ﬁf+ﬁ]~s=~/ﬁ=s‘
5 [J8+2lEs 52l | 247 =J(J(Jz+m N )-2+7 3
BB 247 = {347 = e 3] =2445.

§3. BeckoHeuHo YOBIBAIOINAs TeOMETPHYECKas NPorpeccus
OcHOBHBIE MOHATHSA:

TMocnenosarenbHocTs by, by, ... b, Ha3bIBACTCA reOMETPHYCCKON Nporpec-

cveli, ecnu b,,, =b,-q VneN,rne b, #0,g#0.
CpoificTBa:

1 b,,=b-4";
2 Bpabua =8, buibyy =6, k=12,0m-15
3°. CymMa nepsbix 1 41CHOB reOMCTPHUECKOH NIPOTPECCUH:

{nb,ecnug=1
S, = -q"
A ' ,ecang #1
. . b
4°. Ecnu iq| <1, 1o cymectyer limS, =S, npuuem § =T_‘
oo -g
13. slBnsercs N1 reoMeTpUYECKOH NPorpeccHeit NocaenoBaTeNBLHOCTD:
1) b,=-5". Pewcnne: b, =—5"=-25"=(-25)-(25)", re. b =-25;
g =25. Otser: b, — reoMeTputccKkas nporpeccHs.
2) b, =2, Pewenne: b, =2*" =8" =8.8"" 1e. b, =8, ¢=8.

O1BeT: b, — FeOMETPHYCCKAA IPOTPECCHS.
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§3. BecxoHeuHo yObiBatolas reomerpuucckas nporpeccus (NelNe 14-17) 7

14. 1) Peweune: b, =b,g°, T.c. 88=h -2, orkyna b, =11, CrcrosarcnbHo,

-— 5 -—
s, =b"l 4 =w=31-11=341.0mr: S, =341.
= -

2) Pemenne: b, =bq’, re. 88=11-¢°, orkyma g=2. Cnenosarensio,

—_— 3 -
S, A=) _10-32) 3y s oren S, =341.

I-g I-2
15. Yxa3zanne: 1) —1'2) —1‘3) -1'4) =1
. ‘g 5’ q 3 q 3 9=3"
b, =20 1 .
16.1) g=—== 0 = -7 |q| <1, 3HaumT nporpeccus Geck.yObiBatoias.
t .
T .1
2)q" = T Te g= i—z— . |q| <1, 3Hayut nporpeccus Geck. yGuiparowwas.
, .
b, =30 “
3)¢= ™ = 5 ==2. ]q| > 1, nporpeccus He fpnaeTcs Geck.yObiBalomieH.
6

4),TC. g= ——;—. |q| <1, nporpeccus Geck. yObiatoilas.

17. 1) Paccmorprm reomerputcckyto nporpeccuio b, = 4% B nannoii nporpec-

] .
CHH ¢ = E qi <1, 3ua4yuT nporpeccus 6eckoHeyHo ybbiBacT H '1’124% =0.

2) PaccMoTpum rcomeTpHUECKylo nporpeccur b, =(O,2Y'. g=02, Te.

Iql <1, 3sHauuT nporpeccus GeckoHeuHO yGbiBacT 0 lim(O,Z)" =0.

3) Pewnenue: “'2(1 +-717) =1+1lim 7% . Tporpeccns b, = -7—1"— ssnserca 6ecko-

. . 1 .1
HeuHo yOsisatouleif, cacaosarensio limf 1+— |=1+lim—=1+0=1.
o> by e 7

4) PeeHuc: lm_{(%) —2]: -2+ linl(%) . IMporpeccun b, =(—§—) SABJIACT-
e ) iy

cs 6eckoneyno ybniBalouei, T.c. Iim{(%) - 2] =-2+ lin}(%) =-2+0=-2.
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8 I'nasa I. eficTBurensHbie yucna (NeNe 18-20)

1
18. 1) Pewenne: s—___q-‘__.(én__.i_ 1 . Otser: S=é.

2) Pemenme: by =bg*, orkyna b, =1. S=—]—=l,5.0'rser: S=15.

l+%
3) Pewenne: S_l—; l—_-(_—/—)——————=675 Orser: §$=6,75.

2
4) Pewenne: b, = orkyga by =-1. §= =—- .Oteer: §=-=.
) g, oy, —_(:7) 3

19. Haiitu cymmy GeckoHeuHoii yGbiBatonieii reoMeTpuueckoil nporpeceuu:

1
16;1; —;....
) 6

Pewenne: b, =6, by =1,1e. g=2=L 5= -36_73 Omer:72
6 -y 5
6
2)-25,-5; 1, ...
Pewenne: b, =—25; b, =5, 1e. g=2=t 52 135 _ 355
b 5 ST a

Ortsger: -31,25.

20. 3anucars GeCKOHEUHYIO NIEPUOHYECKYIO ASCRTHYHYIO APOGH 8 BHAC OOBIKHO-
BEHHO# aApobH.

1) 0,(5). Pemenne: paccmoTpum nocaenosaresHocTs: @, =0,5; a, =0,05;
a, =0,005 ; ... Takum 06pa3om HaHyl0 NEPHORHYECKYIO NPOGL MOXHO fpea-
CTaBHTH B BHJIE CyMMBI OeckoHeuHoii yOnisatolneii reoMeTprueckoil nporpec-
cun 0,5; 0,05; 0,005; ..., rae b, =0,5,a g =0,1. CienoBarensno, cymma pasna

b, 05 5 5
S=——=—"_=2= Orser: 0,(5)=—.
1-¢g 1-01 9 ® 9
2) 0,(8). Pewenne: npeacraBuM ApoGs B Buae GeckoHeyHOM ybniBatoweit reo-

merpuyeckoif nporpeccun: 0,8; 0,08; 0,008; ... (cm. n.1). b, =08, ¢=01.

1-q¢ 1-01
3) 0,(32). Pemienne: npeacraruM apoGs B BuAE 6ecxoneqnoﬁ yGnipatoeii reo-
Merpuueckoii nporpeccun: 0,32; 0,0032; 0,000032; ... (cm. m.1). b, =0,32,
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§3. beckoneyno yGsiBarolas reoMerpuycckas nporpeccus (NeNe 21-25) 9
g=0,01. Te. S——b'———()-'£—2 Orser: 0, (32)-—.
1-¢g 1-001 99

4) 0,2(5). Pemenve: pacCMOTPHM MOCAGAOBATENLHOCTh: @, =0,2;
a,=024005; a,=0,2+0,05+0,005; a,=0,2+0,05+0,005+0,0005, ...
T.e. nannyI0 APoGh MOXHO IPEACTABHTD B BUAC CyMMbl GECKOHEUHOH yObIBaIO-
et reoMerpruueckoit mporpeccun 0,05; 0,005; ... u umucaa 0,2. Takum obpa-

005 1.5 2 orger: 02(5)=

1-01 5 90 90
21. 1) Yxazauue: g=-2, |q| >1. CnenosarenbHo, HE ABIAETCA.

som 0,2(5)=0,2+

2) Yxasanue: g =4, |¢| > 1. Cnexosatenso, ue aensercs.
1y
3

Holt y6siBatoLcH reoMETPHUECKOH nporpeccHei.

4) Vkasanue: b, =-3- —-;— ,g= —%, lql <1. Te. b, apagercs Geckoneu-

3) Vkazauue: b, =-8- , q =-% , ]ql <1. Te. b, anaserca Geckoneu-

HoI1 yObiBaIOLICH reOMeTpHYECKOH NporpeccHei.

22. 1) Pewenne: b =bg*, otkyna b, =y2. S=;J_—21=2ﬁ. Orser: 2,/2 .
/2

2) Pewenue: b, =b,q*, orkyna b, =43.5= 3 =2\/§(2+\5)=2J5+6

23. 1) Pewsenne: S-—b-—=—b——30 orciona b, = 30(1 A)= 24 . Otser: 24.
1-g 1—%
_ b 20 _ 2
2) Pemenne: s_l—_q—_l—:‘;_so ,orciona l-¢=20:30= / Orser: }/

. 3-2" (3 3
24_] im——=1 — el (==1+1]i —=],
)nln-,- 2" ,.'.T.‘ 2" J _— 27

3"z 2 . 93"+2
= lim ——

n-yo

2n "
3) hmis_"'_l)z_ lim .5.__.'*_'_225_“.:]1 1+_2_+-l_ =|+|im£+1gmi=1_
5 L 5 n 5" 25" " e 28

2) llm

=lim{ 942 |=94lim2 =9,
> 3" a—e 37

oo §

25, Vkaszauue: BbicoTa Qurypbi pasta cymme GeckoHeunoil yGuiBatoieii reomMer-

puueckoil nporpeccuu a+ % +9 Bt
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10 [naga I. JeiicteutensHole yncna (NeNe 26-27)

26. B yron, pasusiit 60°, nocnenosa-
TeNbHO BAKCAHbl OKPYXHOCTH, Kaca-
tolHecs Apyr apyra (puc. 1). Pannyc
rIepBoii OKpYKHOCTH paseH R, . Haii-

TH paanycel R,,R,,..,R, ocrans-
HBIX OKPYXHOCTEH U 1oKa3aTh, 4TO
oHn 06pasyloT GecKoHeuHy10 yObiBa-
10IyI0 TCOMCTPHYECKYIO IIporpec-
cuio.  Jlokasatb, 4YTO  cymMMa
R +2(R,+Ry+..+ R, +..) paBHa

PacCTOAHMIO OT LCHTPa TICPBOH OK-
PYXHOCTH 0 BEPIIHHBI YITIa.

Pemenue: paccMoTpHM ABa MOCNCAOBATENLHBIX panaHyca R, u R, ., . B npamo-
yronbHoit Tpanteunn 4,0, 0, 4,,, onyctum Beicory O, B, Torna B npamMoy-
roibHoM Tpeyroashuke O,,, 80, £0,0,,B=30°, 0,0, =R +R,, n

OB=R ~R,,,Te. R, -R,,, =%(Rk +R,.,), orkyna Ry, =_;_Rk »Te R,

06pa3yioT GeCKOHEUHYIO YOBIBAIOLIYIO MEOMETPHUCCKYIO MPOTPECCHIO €O 3Ha-

%Rx__R

L2 =L Paccrosune 4,0 =2R, (Tx.
_ ‘I 1 1
-5 2

£A4 A0 =30"), kpome T010, R, +2(R, + R, +..) =R, + 2% =2R,,4T4

MCHaTEl1EM ¢ = % Ry +R +..=

§4. ApudmeTHueckHii KopeHb HaTYpPa/ILHOH cTemeHH

CsoiicTraa (nmeN; n22, mz22):
. Yab=%a-%b;abz0; 2. ﬁ:ﬁ;azo,»o;
b b

3°, (%T:?/;;; az20; 4. dd_;="%; az0;
5, ’\‘/;2—"—=|a|; k21,aeR; 6. Wa" =¥at ;az0, k21

27.1D)1;0;4;0,9; l3;%. 2)];0;5;]3;0,3;0,4.

3H0;1;2; -2—; i;0,2.
3°5
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§4. ApudMeTHUECKHIT KOpeHb HATYpanbHO cTenchy (NeNe 28-33) 11

28.1) $36° =§/(6?) =¢/6° =6; 2) Yoar =0 f =427 =2;
3)4 ‘ —" 4 Y225° =4f(152) =¥h5° =15.
29.1)W=(JET=102=100; 2) 37 =y(+) =3¢ =s1;

T BT

30.1) Y8 =42y =2, 2 =1 =) =1,
R P T2 =

V27 3 3

5y ¥=34° =3(-34) =-34; 6) Y-8 =-Ug" =
31. PewuuTts ypasHenue:

1) x* =256 . Pewenue: x* =256; x=+4/256 = 14/4_“_ =14, Orser: x = +4 .

2) x° =-——-— . Pemienue: x—i’—— =3t —— ——. OtBeT: x———

3) 5x* =—160. Pewenne: x* =-32; x=J—32=\/ (-2f =—2.0mer: x=-2.

4) 2x* =128. Pewenne: x* = 64; x=4864 = 4§2° =42 . Ommer: x=42.
32.1) %/—Tzﬂ%%/a:%/f:%‘ 2¢ =—5+%-2=—4%.

2) ¥32-053=216 =¥2° + 0,56’ =243=5.

3) %4/?;7#/353:—%%/3_‘#5‘ =—1+5=4.

4y ¥-100 —%‘«/256 V1o - “4‘——10 1=-11

5
5) s 2—15 +3/~0,001 —‘,/0,0016:1/(%) +,’/(—o,1)’ -30,2* =§-o,1—0,2=?'6.

33.1) 1343.0,125 =7’ 0,5 =7.0,5=35.
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12 I'masa 1. [elictBuTenbhbie yncna (NeNe 34-38)

2) ¥512.216 =4/8°-6° =8.6=48.

3) 432100000 =4/2°-10° =2-10=20.
3.y V57 =357 =5.7=35.

2) i3 =413y =11.3=33.

3) Y027 -8° =4/(0.2:8f =0.2-8=16.

4) 7\[(%)7.217 =7J(§-21]7 =%=7.
35. 1) ¥2-3/500 = 2500 = ¥1000 = 10.
2) 0.2-3/0,04 =3/0,2-0,04 =3/0,008 =0,2.
3) {524 Ya=4324-4 =43 4.4 =4 2 =6,
4) V2316 =216 =32 =2° =2,
36. 1) 372 =] () =322 =9.8=72.

V25 =2 (5) =2.57=50.
3) mﬂ/@’)‘{(ﬂz]‘ =3"3lz=3.
.4)W='9/4T-'§/[%T=(‘<‘/Z)‘°-(r\°/%ro=4’-[%)2=16.

37.1) Yoar'z® =363 ¥ Vz° = axz?.
2) Ya'p? =4a* A" =%’
3) 2% ? =32 4 45 =2xyt
) Ya6® =40 6" =’
38. 1) ¥2ab? Y44 =32ab* -4a?b =22 a’p® = 2ab .

2) $3a%0® 427270 =437 27a% =434 a*b* =3ab.
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§4. ApupMeruuecknii kopeHb HarypanbHo# cTenenn (NeNe 39-43)

ab |d’c ab d'c 3
3) A Y —— = — = =q.
Wovs =V b Ua* =a
4)3@..3.1.:: 162 = _§_=
Vbz dZab b?.2ab \J’
64 _ 14 4 ‘16_‘2‘_2
39.1) Eg-— ?—-5- 2) 4— =4—

3 5
32 - /Li[z;z, P AT P )
8 8 2 2

40.1) “/324::/Z=43?T4=4/ﬁ=3.

’ 128 ’
2) 4128 :32000 = -—-0,4.
) 1000

3)3-3‘/‘/1:;6-=i/§=%/§=2. ‘[2;— ={32=2,

o (BB 52 L8 -,

o) WS A ) =25 5y yias e

7
at. 1) Yo" :Yab® =3 "bbbz
a

4
=ab. 2) 81ty :’,’3xy =3 S_:Zx_y =
33%
3,\/2-;,,[_%”/};.2&:3_& 4){2_?:‘{13=.’2_1;.£=32
y 9x y: oy ¥y a 8b a a a
42.1)(‘\/'77)z=°7"=7.
1 11
3) (932 =',‘fzs =9l =, 4 Bhe] = e = =025

43. 1) J¥729 =4/729 =43 =3. 2) V1024 = ¥1024 =2 = 2.
3) 3 3 =85 33 =49 37 =35 =3.

{6 () -4 T L.
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14 I'nasa 1. HefcTeuTeabnbie uucna (NeNe 44-47)

4y {25 5 =55 5" =57 =5

a4 (=) = : 2)(’ y? ]3=y2-
3 (a- Vo) =a%. 4)(%/7-‘«/75]u =l -() =a%'.
5) (\/i/—ﬁjb =(2/?5)° =a. 6)(%}72\/7)4 =(“42—7§)4=%/577=3a

45, TIpy1 KaKuX X HMEET CMbICII BLIPAXKEHHE:

1) ¥/2x -3 . Pelenue: kopeHs 4CTHOH CTCTIEHH CYICCTBYET TONBKO Y HEOTPH-
HaTenbHbIX Yicen, T.e. 2x—32 0. OTciona x 2 % . OtBer: x2 % .

2) ‘%/;:5 PellicHHe: KOPEHb YCTHOH CTEMEHH CYIILECTBYET TONLKO Y HEOTPU-
uaTenbHblX yucen, T.e. x+320.Orcrona x 23 . OtBer: x> 3.

3) ¥2x? —x—1 . Peicnye: KopeHs 4ETHOM CTEnCHH CYLLCCTBYET TOLKO Y HECO-
TPHUATEALHBIX uucen, Te. 2x°—x—120, (2x + lXX - 1)2 0. Orcioaa

x<-0,5, x21.01BeT: x<£-0,5, x21.

4 4/

=3x o
7" Peulenne: KOpeHb YETHOH CTENCHHM CYLUECTBYET TONBKO Y HCOTPH-

- 2-3x20 2-3x<0
3';20.T.c.{ 3x mm{ 3x . Nepsas

LaTENBHBIX YHCEN, T.€. 2
2x-7>0 2x-7<0
CHCTEMA PELICHHMI HE MMCET, U3 BTOPOH CHCTCMbI NOAYUAEM: y <x<2.
OrtseT: %Sx<2‘
46. 1) Y9+ V17 917 = {0+ V17 Jo-17) = JB1-17 = V64 =3.
2
2) (Js+4§ - -Jgj =34v5-2{3+v5 35 +3-45 =6-2/9-5 =2.

3) (J5+~/'2_1 +5-421 )2=5+J'2_1 425 (21} +5-421=10+2/25-21=14

Va9 Y112 ]4911 Ja-78
Y250 =V 250 125

4 .4" .
2) _‘/é_%ﬂ’é“_;ﬂ =4/2-27.3.8=2.3=6.

47.1)

=12 9.
5
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§4. ApndmeTuueckii kopets HaTypaibHoi crenenu (NeNe 48-51) IS

4
5 Y2 7 ot =46 + Y37 AT = 243223,
4

)3\[3‘ V_S‘J‘:—\/_?S-——J[—+418——s/_ 243-4=05.

5)Jll-J—-J11+J_=J{11-J—X|1+J—)=%/EE_=V?6Z=4.

6) 17-v33 4174433 ={[17-V33)1 74+ 433) =417 =33 =4/289-33 =4.
48. 1) ¥2ab -Yaa'b 327 = 2ab-4a’b-276 =¥ -3 = 6ab.

2) Yabe Yt - b°c? =4abe-a’bic-bc? ={a'b'ct =ab'c.

49, l)J%/a"_ﬂ+[‘/;\/-a—_4]3=§/;;+(%/a_z);=az+az=2az.
( ) 2(\/:;) x) +20/x) = x+20=3x.
3) W—(#x?) =) —n =ty =0,
4)((4—) Jv— (o¥a~4a): o =a-1.
50. 1) ﬁ'%—@'%z—)zﬂmr:‘s“:s.

J— )
4343 ‘\77/:/7 IF e _ifon
) .%/— = 7 =417 7 =17.

3 {5+ V6 + Va3 -42)=427 + Y18 + Y12 - V15 -V13 - VB =
=Y27-38=3-2=1.

51. Ynpoctuts: 1) {/m npua) x22;6) x<2.
Pewenue: ;[(;—T)’ = x—2, T.K. KOpCHb HeueTHOH crenenu. OrseT: a), 6) x—2
2) (3—x)6 npua) x<3;6) x>3.

a3
Pewenne: /(3-x)° [3 x)JI (3~x) npux<3 Orger: a) (3-x)

x 3)3 npux>3 6) (x-3).

3) Y(x+6) +(x=3F ,ecm —1<x<2.
Peiuenue: §/(x +6)' +4/ x-3} =|x+6|+|x—3|=x+6—x+3=9,nocxom>|<y
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16 I'nasa [. QefictBuTenshble uncna (NeNe 52-54)

x+6>0, x~-3<0 npu -1 <x<2,0rBer: 9.

4) °,/(2x+1)‘ —‘,/ 4+x) ,ecnn ~3<x<~1,
Pewenne: §f(2x+1f ~4f(a+x)' =[2x+1|-|4+3=-2x-1-4-x=-3x-5,

TK. 2x+1<0, 4+ x>0 npu -3<x<-1.01Ber: -3x-5.
52. CpaBHUTD 3HAUEHHS BHIPAKECHAIL

1) V3+330 u ¥/63. Pewenne: V3 +3¥30 >1+327 =4, Y63 <64 =4,
3+%/§—0—>%/—6—3.0me'r: ﬁ+§/3—0.>%/—6§.

2) Yxa3aHHe: CPaBHHTE KaIO€ YKCIIO C YUCIIOM 6.
53. Jloxasars, 4To:

1) \/4+ 2\/37 - \/4+2ﬁ = 2. PewicHue: npeoGpasyeM JICBYIO YaCTh:
V4428 -as 23 = J(1e 3 —{1-43] =2,u1a
2) 3\/9-& \/56 + 349—@ = 3. Pewenne: npeoGpasyem NeBYIO YacTh:

19+ 80 +39- V80 =49+ 445 +Y9-4/5 =3\/72+;2‘/§ +’J72"22‘/§ =
=l{/72+32J§ +l%/72-32~/_ =l’\/(3+*/§)) +li[(3“/§)) =3, 418,

Ja-Vb_Ja+ifab _{af -Wo} Wa) +¥a 45 _
Ya-b Ya+¥b  Ya-45 . Ya+ib

SRR DN R R

2) Vkasanne: atb:(JZi%/_I%/ZT:F%[E# bz).
3) Vkasanue: a+b ( I\/_ J_E+ bZJ

54. 1)

§5. CreneHb ¢ palHOHANBHBLIM H ACHCTBHTEALHBIM
noxasaresiemM

a" =Ya" npu a20,n22, meZ.
Ceoiicrsa (a>0, n22, meZ, pqgeR):

L3 mk

° - . @ Pl — 4P .
I’ a"=a*; 2°. afa’=a""";

3. a’:a"=a""; 4" (a")v=a”;
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§5. CreneHs C pauoHaNbHBIM H AEHCTBHTENLHAIM nokasaTeneM (Ne 57-61)

17

P
5. (ab) =a”-b” (6>0); 6. (%] =Z—: (6>0);

7. a>lL, p<g=>a’ <a’; 8. 0O<a<l,p<g=a’>a';

9. a” >0 uns Va>0, Vp;
1 1
57.1) 642 =64 =8, 2) 273 =427 =3.

3 8 =YF <@} =22 4. 481 =y ={B) =3 =27,

3 3 3 _l 3 3
sy16 =164 =g L1 <[ L] =L 6o = 1Y (1)L
16) (2) 78 9] 713 T
4

58.1) 23 -2

2 |

3)93:95=9

2 s 25
=2’ =8. 2)57.57 =57 T =5'=5,

1 4 11
- oA
5 55

=2
s 1

1 5 1
- 346247624721
3. 44t =aTi=q =

ho V' g g [T =
5)(8 '2/} =3 '2—83—3%—%.
2 2 2 2
59.1) 95273 =492 277 =39 =9, 2) 77.497 =377 .297 =Y7°
3 3
3) 1444 :9% = 4148 9" =412} : 0] =44} =2° =s.

3
4y 1507 ;67 =[-’%)2 =y25" =125,
Y 1 -% 5 - B
60.1)[75) +[§) =@ )T +(@7)3 =22 +2* =8+16=24.

3 2
2) (0,04 ~(0125) 3 = 0.22)7 - 0.5°) 3 =(1—Q] —[E) =5 -2 =121.

2
3

1
§=9

=49,

2 5
9 2 6 4 92 64

3)87:87-35.35 2877 335 =g -32 =],

2y? 3\
4) 55} +((0,2)3) =52+(0,2)" =25+5° =25+125=150.
61.) Va-a=Va=009=03. 2)Vb:¥5=5=427=3.

3f;2
‘/’Eﬁb =b=13. Wy ¥aia{a*=a=27.

3)
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18 Inasa I. JcictButcanieic uncaa (NeNe 62—66)
! L L Lt
62.1)113-\/;=a3'a2 =aq’ 2=q%. 2) bz-bJ-‘%/E=b2 36 =p,
il 11 1 4 al
3) b 66 =b3 b = b5, Ha¥fa=a"=a.
5) XV sz_ L7428-%, ) 6)y_3‘x:y"z‘3%/; y%:;;_y%_

63. 1) xyz+x=x%(l+x%).
ab)}-{ ac))é =abh ahh =a}§(by3 +c%).
5 - e Ao ).
4) Viasanwe: sbinecuTe 3a ckobkn 3x7y/%

64. 1) o’ b =[ay‘)2 —[b% )Z =(a% —b%Ia% +b%).

2) y%-1=(y%)2—11 =(y%-1Iy}4 +1].

\

3) ay’ —b% =(a%Jz —(b}é)z =(a% -b% Ia% +by°J.
4 x-y=(x% )z —(y%)z =(x% —y%Ix%ﬂ'yz).

5) 4% ~ b =(2a%)2 —(b%f =[2a% ~b}‘Iza% +b%).
% b (oam?Y (52 Y < 0am?2 < n2 Y oumte + ¥t ).
6) 0,0lm n (O,Im ]) (n ) (O,lm n IO,lm +n )
65. 1) Ykazauue: a~x=[a}€) —(x%) .
%ot oA [ 4Y
2) Ykaszanue: x (x )j (y )}
3) Yxasanue: a%—b% =(a}€ —(by") .

3 3
4) Yxazanue: 27a+cyJ =(30%) +(c 6) .
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§5. Crenenib ¢ pauMoHasbibIM M ICHCTBUTENbHBIM Nokaszavesiem (Ne 67-72) 19

2) Vkaszanne: m+2Vmn+n= (my+n/)
3) Ykaszauue: ¢ —2¢”? +1—( —])Z

A “%(Cyz —byz]-cb%(b% +C‘}é)+2cz-—4cb—

67. =
St P __CYz c-b c-b
! —c%b/2 +c/’b/2 +ch+2c? —4ch _ 3¢ -3cb - 3c(c-b) -3
c-b ) c-b c-b ’
68.1) 2% . = 2fF o, 2) 302 19¥2 L g2fiadt
4
3 (5)° =566 25 2125 4 (O,S‘E)Ji =057 =(%) =%.
69. 1) Vkazanue: 8% =238 2) Yxazanue: 9V2 =387

3) (5|+./’} = shvak-) _ g2 -y
) AT - - 624

8] T (B) sty sy S22
70. 1) Yxazanue: 42 =27

2) Ykasauue: 97 _ 338

3y g3 315 323 o 32 8) ginVE 325 _qrealineEoanb g

4) £ T T QHVEMT4T g3 g
71. 1) Yxazauue: 10217 =227 g27

' 2) Yiasanue: 6V =33+98 .38

3) Ykazanue: 2542 L g7

4) Ykazauue: P
72, BhisCHHT, Kakoe U3 yHucen Gonbiue.

D) 3ﬁT WK 3’/5 . Pewcuue: ﬁ_l_>1/6§; 3>1, cnenosaresbHO 3‘m > 3‘@ .

1 ¥ 1 a 1 1 v 1 2
2) [—) uau (5) . Peinenne: s/i)«/-l—; -5<I,3Halmr (E) <[—) .

3
3) 4 wau 477 Pewenue: —«/—<—w/_ 4 > 1, cnenosarcibHo 47 - 4"5 .
4) VYkaszaHue: \/3 >L7.



http://alexbooks.ucoz.com
20 Inasa I. JleiicrButensheie yncna (NeNe 72--78)

5) Vxasanne: 14<+2.
6) Yxasauue: 7 >3,14.

- 3
73.1) 272, Pewenne: 27 =Z<1.0rne'r: 272 «].

2) (0,013)". Pewenne: (0,013)" =3%9 >1. Omser: (0,013)" >1.

5 5 s 5
3) 2 . Pewnenne: 2 < 7 =1.OrBer: 2 <l1.
7 7 7 7
4) 27" Pemenwue: 27" >1"° =1, Orser: 27" >1.

5) 2"5. Pemenne: 2"/5 =(V2)E y (}é)ﬁ <%) <1.Otset: 2“/3 <1,

1® (1) 1"
6)|—| .Pemennc:{=| <|T|<!.Omer:|=| <I.
2 2 2 2
7)YKa3aHue:%<1u\/§-—2>0. 8)Yxa3auue:%<l u J§—3>0.
T4 g a2 g,

2) gV g = g e 2B

=a
3) (b‘ﬁ)ﬁ b =P g = p =,
75. 1) Ykazauue: cpasHuTe unCna 2% " 3% , aHanmornyno 72 n.1).

2) YkasaHue: CpaBHHTE Yucaa 5% " 7% , aHaNoruyHo 72 n.1).

1
0,75 h
76. 1) (T%] +810000* —(7-;-3]’ = /16 +4810000-¢ 23123 =s+3o-§ =365

] 2 g PPN
2) (0,001)5 -272-64> -8 > =—‘%99-2 vt 18] 10m2r 0 as

2 A 32 l
2 ; 3V 2 1 (8 1.2 5
275 (=2) 432 =3 e = | =9 m =9

15
16

6 6-4:12

1
- 412
B e

78. 1) Ykazanue: BelHECHTE 32 CKoGKY @ /* B unchuTene M a /* B 3uaMeHatene,
aHAJIOrKH4HO 2).
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§5. CreneHb ¢ pauuoHanbLHLIM M AeHCTBUTEIbHEM NoKazaTenem (Ne 79-82) 21

AR AT) ) ey
b%(%/b_—%/F) b%(b%—b'%) 565 (b-1)
AR ) O ) IO i)
‘el P //J)ab-ayby
4) Yxka3aHue: BHIHECHTE 3a CKOGKY a 3b% B YHCIIHUTENE.

79.1) (2% A3 -2'%]-%/6=(2% RN ).3% 2422 35,

2) Ykasaune: 1000 = 2% ~5% , AHAJIOTHYHO 1),
80.1) a%-"\/a3 a =a%(aa% )% =a%(a% )}{, =a%a% =Ya .
1 1
2) 62636 = 7o' = bbb =5 .

] ' L I A 3
3) (’ ab™? +(ab)s F/ab‘ =[a°b 5+a % ¢ ah® =a*b"+a’ =\a+b.
J
HophY

y 2
3
81. 1) Ykasanue: [1 ZJ; b) [L-]] =
a| 7| % a
ay3+b% i
2) Yiazanue: _(Z—JJ%'M\[%_}: a}éb}é

~at b hopt HA-at) A=)
=(+a)-(-b)=a+b.
% 5 b % -a) 6%+ tra)--t)=as
o Yaza¥s Vo -a Ao _ah-ahs oK
lm 1[—+a)/1/— la’vby V+a}/b}/
Hla-b) __aFla-b) _(ayz+,,yz)_(a%_,,yz)=2,/—,,-

) a'%(a% o ) a%[a% +bh )

82. 1) Viasane: cokparure 1pobs Ha (nm ) .

2) YkazaHHe: cokpaTHTe apobs Ha (xy)‘/— .
3), 4) Ykazauue: Bocrionb3yittech opMy:10ii pa3HOCTH KBaapaToB.
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22 I'nasa [. lcitictBuTenbhbic yncaa (NeNe 83-88)

83.1) (ahﬁ)_ﬁ =a(‘*ﬁXI—ﬁ) =g =y.

a

2) Yka3aiime: = 5 ( Jg)z = 3- J—
Y Ch— 2
3 Vo+¥s
3) (al/:’w )V— ) . Pentenne: nio opmyne cymmbl ky6oB nonyyaem:
(i/i+ VSXVZ—VE+§/5)= (VE)‘ + ({/3)J =5, 3naunt (aw'w)'ﬁ-vz.w =a’.
4) Yka3anue: BOCnosib3yHTCCh GOPMYA0ii pazHOCTH KyGos.

84.1) 5" =5*. Pewenuc: 2x=4, x=2. Oteer: x=2.

2 -
2) 1 = 1 . Peutcnue: 2x=—1,x=——l-,OTBer:x=—l.
2 z) 2 2

3) 9" = 37 Peucume: 97 = 3% ,TC 2x = 21/3; x= s[f Orser: x = \/5

4) 16" =2 . Pemenne: 16* =24, 1e. 2% =2%; 4x =87 ; x=21.

1
85.1)7“E=\/7.Peu1eune:ﬁ=73,mc. x‘/—=l;x=#.OTBcT:x=
2) 25'f—5f Pewenue: 5“J—~5’ Te. 2xﬁ——— x—i

a2’
3) (ﬁ). =2\/5. Petuenue: (s/E)r =2%, 2\/5=2/Z,T.C. ZA =2%, x=3.

1
203

3, 3
4) (ﬁy =343 . Pewicnne: 32 =32,T1e. %x=%, x=1.0t1BeT: x=1.

86. 1) Ykaszanue: o3seaute 00a uncna B 15-10 cTencHs.
2) Yka3zanue: Bozscaute 00a yucna B 12-10 cTencHs.
3) Ykazauue: BosseanTe 00a UHCNA B 6-10 CTCNEHD.
4) Yxasanue: Boasenute 06a uucia B 20-10 creneHs.
87. 1), 2), 3) ananoruuHo 4).

\/_' \[b_{ a-b =a%—b%_ a-b _
R a”+’ab+b% Y S P Y
(a 3—b%1a%+b}€) (a%—by’Ia%+ay’b%+b%)

o —ph Y +b%
<[ah 465 )- a%-b%)=zb%=2%/3.

88. 1), 2) Ykazanue: Bocnonb3yiitecs hopmynaMu CyMMbl M Pa3HOCTH KyOOB.
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YnpaxucHus x riase [ (NeNe 89-96) 23
a% +b% 1 _(a7€+b%)—(a% —a%b%+b7§)_a}§b}/J _m
a~b K _ph a-b a-b b-a

4) Ykazanue: Bocrons3yitrech Gopmyioi cyMmbl Ky6oB, cM. 11.3).

89. 1) Vkasanne: Bocnonb3yHrecs popMynamMu CyMMbl M pasHoCTH KyGos u (op-
MYJ10ii Pa3HOCTH KBALPaTOB.
2) Yxazanue: Bocnonb3yiiteck GopMynamMu CyMMb! H Pa3HOCTH KyOoB B 3HaMe-
HaTene.

B o5
3) [M+]—]{4x% +4+L)=

x+] xyl+] x%

(3x% +5xy3j+(x% —x% +l] x}g x% ix

x+1 4x%+4x%+1 x+1  x+1
90. Hckomas cyMMa BLIMHCISCTCS IO GOPMYITE CIIOXKHBIX IPOUCHTOB (CM. 3ajauy

( / 3
5§5): S=a 1+-2 | =5000{ 14— | =530604. Otse: 5306 py6. 04 Kon.
L 100 100

91. Hcxomast cyMma BLIMHCARETCS 110 GOPMYSIE CAI0KIBIX TIPOUSHTOB (CM. 3aj1auy

7
’ 2—
P 3 Y2
585 S=d l+-—| =200+ 1+— =21587. Orset: 2158 py6. 70 xon.
§5) z{ 100) ( 100] 8 Py

YnpaxHenus k raase I

92.1)]0,645:03— 11—07 4:6,25~ 15+—l96 064510_287 399—1+196
3 1801625 5 700

](064 0,240 28)_M 112_2—2

180

_(2,15-180~-287
180

2) (1—0,375}: 0,125+(%—%): (0,358~0,108)=0,125:0,1 25+%;o,25 =

l+l ﬂ)-—1+1—2
4 25

93. Cm. 3anauy 2 §1 uau 3anauy 4 §3.
96. 1), 2) ananoruuso 3).

OPZRTANI S /T8

4), 5) aHanoru4Ho 6).

o3 G- 66 -5
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I'nasa I. JeficrBurenbHole yucna (NeNe 97-104)

5)(\N:} (JJ__] =377 =3. 6)[J%/T'E) =JTE=4.

3
98. 1) Viazaume: 27" <1, [-;—) >1.

-1
2) Viasanne: (-;-) 52,325 =2,

99. 1) Ykasauue: %l<0,88< 1. 2) Viazanue: 0,41 <%2<] .
: 3 1)/ <12
3) Vkasauue: l<4,09<4A5. 4) Ykasauue: /12< 13<l.
an%a—o.s Loos-2 1 0—34% 312
100. 1) P LRIV T A
al a’
2. 6 5
3)(25)2\/; azsug_a 5. 4)7a2(a%’)2=arﬁ=a;.

101. Ananoruuno 3anaue 69.

2
102. 1) Ykazanue: cpasuute (-;-)7 " (_1_)7 .

2) Yka3anue: cpaBHuTE 1
20
1

103. 1) 6> =6° . Pewense: 2x= 1/ ; x=0,.Omser: x=0,1.

5;
2) 3* =27. Pewenue: 27 =3, 1e. 3* =3*; x=3.Oreer: x=3.
i _ 410 car 210 <10/ 2131 R
N7 7. Pewtenne: 3x=10; x A 3A.0rne'r.x 3%.
4) 22" =32 Pewenue: 32=2%, 1e. 22" =2%; 2x+1=5. OtBer: x=2.
5) 4** =1 . Pemenne: 1 =4° e 47 =4°; 24+x=0, x=—-2.OrBer x=-2
1697 y%(yy’—w) y%(y%—“Iy%H) y%(y%-‘*)
104.1) 22X - - ]
syhe20 5(y}4+4) 5(y}4+4] 5
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Ynpaxuenus k rase [ (NeNe 105-108) 25

2) Yka3zanue: socnonb3yitreck GOpMynoii Pa3sHOCTH KBAPATOB B YHCIHTENC.
105. Ynpocrurs:

K _ph ¥

) ab” -b’* b (ab-1) _ 1/( A ) a4 4B,
2) YKasaﬂue BOCﬂOJ'leyﬁTeCL ¢opMysioii pasHOCTH KBAIPATOB B 3HaMeHaTeNe
nepaoit ApoGu.

106. 1) Vkasanue: S, =b, +b,, otkyna b, =243,

2) Vkazauue: S, = b +b,, otxyna b, =34.

3) Vasanwe: b, +b, =b(1+q); b,—b, =b, (l-—qz), TIONEANTE ONHO PABEH-

CTBO Ha APYTO€, NORYYHTCA 1 =g = % ,0TKyIa ¢ = L .

13
4) Ykasanue: b, +b, = b, (]+qz); b,—b, =b, (1 -qz), NOJENHUTE OJHO PaBeH-
1-¢* 15 I |
CTBO Ha ZIpYroe, NOAYUHTCA —_l+ 17 » OTKyna q =5 9=ty

107. 1) Vasanue: a = 1,10(209), roraa 100a =110,(209) u

100000a =110209,(209), otkyna 999004 =110099.
2) AnanornuHo 1).

108. Haiiaure cymmy Gecxoneunoii yOhiBaoleii reoMeTpr4ecKoi Nporpeccuy ¢
TNIONOKHTENBHBIMH YICHAMH, €CIH CyMMa NIEPBLIX TPEX €€ 4ICHOB paBHa 39, a

CymMMa HX oOpaTHbIX BEJTHUHH paBHa 1 y 7
b +b,+b, =39 (l+q+q)
Mo ycno! : , T.¢.
yenommio: 71 1 1 _13.meq1f 1,11 13
. b b, b 27 b q q’ 27
HonenuM NEPBOC PABCHCTBO HA BTOPOE, NOTYUKUM:

p2.ltarq” 1+g+q*
§ l+/ )/

9 81
CTaBHM g = —b— B NIEPBOE yPABHERHUE, NONYYUM b, +| 1 +— 5 +—l;— =39, oTkyaa
I t 1

= b,z-q2=81, orkyna bg=9 (bg=>b,>0). Ion-

b,=15%12. Ecnu b, =27, 10 g= / M §=—Sr=—-=405. Eomm

b =3,10 g =3>1 (He yaosnersopser ycnosuw). Oteer: S = 40,5.
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26 I'nana 1. Jeficrsuteanusic uncha (NeNe 109-112)

109. Veasanne: 433032 = (52 3v2 .
110, Vasanse: 34-242 = (4-342] .
111, Cpasnnts uncaa a u b, ecnu:

5

2 2
a= + , b= . Pewenue:
w/g—w/—:’: 3+2\/§ \/_ \[—

2 5 W5+43) s3-22
R evew (5_3 ) (9_ ). =5 +3+15-10v2 ,

o2 _2fB+45)_20B+2V5
545 85 3

T.e. HeoOX0AHMO CPaBHHTL UHCTA \/§+ \/§+15—*10\/—2_ W gﬁ—f—@ L

JloMHO)HM 006a wicna Ha 3 ¥ CpaBHUM: 3Jg+3\/3 +45—30\/§ " 2\/§ + 2\/5 R
T.c. HeOOXOAUMO CPaBHHTH 45+J§+3J§ U 34&. Ho 45+\/§+3\/§>
>45+2+427 >474425=52,a 342 <34-18=512,1c. a> b.

2)a= ﬁ+ﬁ , b =s/ﬁ. Pemenne: Bo3zBeaeM 06a unucia B KBaIPAT, 11071y~
yum a* =5+246 , b* =10. Te. neobxomumo cpasruts 26 1 5.

2\/5 = \/2_4< \/ig =5, crenoBarensho a® <b’,Tk. a>1 u b>1 (oucsun-
HO), TO M3 Toro, uTo @’ <b® cneayer a<b.Orser: a<b.

3) a=5—\ﬁ§, b=«/ﬁ—3. Peulenne: cpasHuM uncna 5+ 3 u \/ﬁ+s/1_5—
Bo3seaem 06a uncna B kBaapar {(CM. 11.2) ¥ CpaBHUM uucna 32 u ZW .

V16’ >/17-15, nooromy 32=2416% >24/17-15 ,1c. a>b.OtBeT: a>b.
4) a=«/§—\/l_5, b=~/ﬁ—-Jﬁ.PemeHuc:

= WBBe) 1
a—*/ﬁ w/ﬁ— Jﬁ+\/ﬁ —Jﬁ+ﬁ,aumoruqnob——m,

HO 13+ «/TE > \/1—2_ + s/l—l_ , CAENOBATENLHO

a<b.Ortser: a<b.

22443 AV2+43
112. I)J— N (fifo%f) iz 3 ) (2"'\/—)

1 1
< ,
W3 +412 izt
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Ynpaxnetnus k rase [ (NeNe 113-116) 27

N ) I R

2y 22 _=
s+410 [5+410[5-410) 25-10 3

3) VYkazaHue: JOMHOKLTE YHCJIMTCAb K 3HAMEHATCIIb Ha VE .

4) YiazaHuc: JOMHOXKBLTC YHCAWTEAb M 3HAMEHATCIIb Ha ﬁ .
5) YkasaHue: NOMHOXKLTC YHCIUTC/Ib H 3HAMCHATEJIb Ha (3/5 + WXJ—S_ + «/5 ) H
JBaXK/1b! BOCNONL3YiiTeCh GOpMyYNOH Pa3HOCTH KBAAPATOB.

6) YxasaHHC: IOMHOXBTC YHCIIUTEb ¥ 3HAMEHATENb HA 3o -6 +3/4 u soc-
nonb3ylitech GopMynoii CymMmmst ky6os.

%HJ'%J' 1442-43 144243 _
l+ﬁ+f L+2 )+ [1+42 -3 rf)‘.,.;; w2

_(+v2-\B)2 _V2+2-46 Js
R

8) Vkasanne: TOMHOKETC MHCAMTEND 1 IHaMeHaTenb 1a ¥2 —4/3 1 socrons-
3yiiTeck GopMyJioH pasHoCTH Ky6oB.
113. Ykasanue: socnons3yiitech GopMynamMu PasHOCTH U CyMMbl KyGoB.

o Yy ey W W) )
iy ¥ +J‘ Y-ty JE +4fy
2) Ykazanue: Bocnoabsyirecs GopMynaMu CyMMB! H pasHOCTH KyGos.
0 bl )
V’ o e W o
. 4) Vxasanne: xvx + y\/)_z = (‘/;*"/;XX‘\/:‘;"' y).

115, 1), 2), 4) ananoruuno 3).
o —p% 'a% +¥ab +6% _
a% + b% a-b -

b/Tay+by) ab ra b B 1 h
i ek ( b/Ia +ayb%+b%)=l‘

116. 1) Vxasauue: a*> —4+3a™ =(a—a" Xa—3a").
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28 Inasa I. JelicTBurensHbie uncna (NelNe 117-118)

2) [ (a:b)_z -(ﬁj ] (ab)" = ((a+b)z _+b] L.

_(a+bPla-b)-(a*+b*) -2b°-ab’+a’b _-2b'-ab+a’ _

(a—b)ab (a-bpb  (a-bh
_-2’~2ab+ab+a’ _(a-b)a-2b)_a-2b Y
(a—b)a (a b)a a a
(d;+ﬁ)z+(%_%)z 3f 0 [
117.1)[ o Yo'V =

_ a%+20%b%+b%+a%—2a%b%+b% [”%T =[i]s.ax=32a
a%(a%+b%)

o5
2) Vxasanue: npyuseauTe K 061EMY 3HaMCHATEMIO.

(e
( byIa+ayby+bj I +b/

V /+by a+b

(a+ayb/+b J_J
118. Jlokasars, 4o J7+5 +J7 V2 =2.
T 745V =(1242] 10 V74562 +37-52 = (14424 (-42)=2, wr
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Inapa I
Crenennan pyHkuus

§6. Crenennas gpynxuns, ee cBoiicrea u rpadpux
119.1) y=x°*. Onpenenena npu xe R, »20.

2) y=x*.Onpenencnanpu xe R, ye R.

3) y=x%.0npeneneﬂanpu x20, y20.

4) y=x". Onpeneaena npu x€ R{0}, y>0.

5) y=x7. Onpenenenanpu xe R}{0}, y< Rifo}.

6) y=x% .Onpenenenanpu xe R, ye R,

120. Vkasanue: npu p >0 dyHKUMS ABIAETCA BO3pacTaloweH, np p < 0 — yOul-
BAIOWWEH.

121. 1) Cm. puc. 2; 2) Cm. prc. 2.
3) CM. puc. 3. 4) Cu. puc. 3.
122. 1) 4177 >4,1' > 1; 2) 02* <02 <1';
3) 07" <1 =1; 4 (3f =30 530 =1,
123. Vka3zaHue: c™. puc. 4.
Y4
YA _%
y=x7 = 2%
i — [T N) B .
‘: PNy =xt
0 1 X O | X
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30 Tnasa Il. Crenennas ¢pyuxuus (NeNe 124-128)

124, Yxasanue: cm. puc. 5.

125.1) 3,17% u 43" . Pewenne: T.x. 3, <4,3, 10 3,17 <4372,

10 (12" 10 12 10 (12}’
)| — nu|—1| .Pewmenne:k. —<—, 10| ~—| <[—1| .
11 11 o1 11 11

3) 0,3°* u 0,2 . Pewenue: k. 0,3>0,2, 1 03>0, 710 0,3%° >0,2%.
4) 2,5 u 2,6 Pewenne: Tk. 2,5<2,6 u -3,1<0,710 2,57 >2,6™.

-2 -2 -2 -2
5) 7 " 2 . Pewrenue: T.k. Z<i n~-2<0,T10 7 > 3 .
9 10 9 10 9 10
3 3 3 3
6) -li“u 24.PClueHMC.'T.K.l‘1<£H}->0,T0 ﬁ4< 1—5—4.
15 16 15 16 4 15 16
) Wifé H (3\/4_)‘/5.Pcmeunc: TK. 4ﬁ>3ﬁ; %>0,T0 (Nifé >(’§‘/ZF§

) (Zi/gru H (6%/5)0'2 . Peutenue: T.k. 23/5<6%/§ n-02<0,10
ve) " > (2]
1
126.1) p=x* (xeR, yeR); y=x3 (x20, y20). Cm. puc. 6.

2) y=x*(xeR, y=0); y=x% (x20, y20). Cwm. puc. 7.
3), 4) ananorunuxo 1), 2).

127. Yxasanue: 1~ <1-+2 <0.

128.1) y=x"+1 (x20, y 21). Vkasanue: capunsTe rpaduk gpyHkuun y = x"
Ha OIHY CAMHHWLY BBEPX,

2) y= x}{' -1 (x20, y2~1). Yxasanne: casunste rpadux pyHxunu y = x%'
Ha OfIHY CAMHHLY BHH3.



http://alexbooks.ucoz.com

§6. Crenexnan Qynxuns, ec cBoiicTsa 1 rpacuk (NeNe 129-130) 31

3) yz(x—2)" (x22, y=20). VYxazauue: YA

caBuHbTe rpabik GyHKUMK ¥ =x" Ha ABC eau-
HHLIb! BIIPABo.

4) y=(x+|)“‘ﬁ (x>-1, y>0). Ykazanue:

1
|

capuHbTe rpaduk pyHkuMH y =x " a oaHy

CIMHHLLY BIEBO.
5) y=(x-2)? (xeR|2}, y>0). Viasanuc:

casunsTe rpadux dyHiumn y =x" Ha ase equ-
HWLbI BIIPABO.

2
6) y=—= (x>0, y>0).Cm. puc. 8.
2

129. 1) Cm. puc. 9; 2) Cu. prue. 10,
3) Cm. puc. 11. 4) Cum. puc. 12.
5) Cm. puc. 13, 6) Cm. puc. 14,

130. Haiitu xoopanHarsi ToukH nepeceueHus rpadukos dyuximii:

yy= «/; Hy= x/ Pewenue: nepsas dyHkuus onpeacicta npu x€ R, a

BTOpas TOABKO NpH x 20, TaKHM 06Pa3oM NepecCYCHHI MOTYT GbITh TOALKO

VA

npu x 2 0. Penm ypasuenue x . Bo3Beas B 5-y10 cTerneHs, noay4Yum

x=x, X -x=0, x(x—lXx+1)=0, Te. x=0, x=1, x=-1 (nocropon-
Huil xopeHs). Touku nepeceuenns (0; 0) u (1; 1). Orser: (0; 0), (1; 1).
2) AHanoruuso 1),

Puc. 10 Puc. 11

v A
Y]
y=jx+2|
v =
2 X

Puc. 12 Puc. 13 Puc. 14
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32 I'napa [I. Crenennas dyuxums (NeNe 131-135)

§7. Bzaumno o6patHble PyHKIHH

Teopema 1

Gynxuns obpaTHMa TOrAa K TOJIBLKO TOIAA, KOFAa OHA MPHHMMAEET KaXA0e
CBOE 3HAYCHHE POBHO ORHH pa3.

Teopema 2

MonoTtonHas QyHkIus aRIseTca oGpaTuMoil.

Teopema 3

Ecnyn dynxuns umeer obpatHyio, To rpaduk oGparHoil GYHKLHK cCHMMET-
prucH rpaduKy JaHHOH QyHKUNH OTHOCHTENBHO NPAMON ¥ = X ,

131. 1), 3), 4), 6) ob6patumsl no Teopeme 1.
2) u 5) He o6paruMbl N0 Teopeme 1.

132. 1) y=2x-1. Pewenue: BbipasuM x 4epe3 y, NONYUHM: X = y;l , T.€
x+1 "
y= e byHKuUHs, ofpaTHas K JaHHOM.

2) y=-5x+4. Pewenue: BbIpa3uM X Hepe3 y, NMOMyYUM: X :4—_—}1, TE.

4-x o
y= = - tdynkuus, obparHas Kk RaHHOM.

3 y=§x——23—. Pewenue: Bbipasum x uepe3 y, monyuum: x =3y+2, Te.

y=3x+2 — dynxims, oOpaTHas x faHHOH.

3x—1 2y+1
4) sz' Peulenne: BbipazHM X 4e€pe3 y, nomyunm: X = , TE.
2x+1
y==—3—- (yHKuus, 00paTHas Kk JaHHOH,

5) y=x’ +1. Pewenue: BHIPa3UM.X Yepe3 y, moayunm: x° = y—1, x = ,-‘/y—l s
te. y=4x—1 - dyuxups, o6patHas k KaKHON.
6) y=x"—3. Peuichue: BHPa3MM X ucpe3 y, MOMyHHM: x=3,/ y+3, Te.

y=¥x+3 — dynxuus, o6parHas K NaKHOM.
133. Yxasanue: oGnacts onpeaeacHus oGpatrHoii GyHKUHH coBnianaer ¢ 061acThio
3HaYeHMit JaHHOH, 2 oGnacTb 3HaucHuil 00paTHO# ¢yHKuUMH coBriaaeT ¢ obia-

CTbIO ONPENCHCHNS 1aHHOM.
134. 1) Cm. puc. 15. 2) Cm. puc. 16.
3) Ananoruyso 1). 4) Cm. puc. 17.

135. ) y=—x*n y= —3/; . Pewenne: oGnacty onpenenenyis # oGnactb 3nave-
P
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§7. Bsanmo obpathiic dyukunn (NeNe 135-136) 33
YA
2p----y y=x
-
ve
: A
- >
2 -0 B A 2 X
. N
X 'I""/
i
Puc. 16

uuit oboux ¢pynkumii pata R, y=~x' = ¥’ =~y = x= H = —{[; , T
QyHkuns y=-Yx ssaserca obpatHo# k GyHkuun y =—x>, Otser: Jla.

) y= ~x*uy= %/; . Pemrenue: no reopeme 3, ecnn Touka (1; 1) npusapne-
*uT rpaduxy Gysxuum y =—x", To Touka (-1;1) ZOmKHa NpuHAATEKATH rpa-

obuky bynkuud y = Ix , a 970 He TaK. OtBer: Hert.

- 1 .
Hy=x"ny= Tl Pewtetine: obnactn onpegcncHua ¥ 001acTh 3HAHCHU I

Vx

' 1
o6enx GyHKUHI —~ MHOXECTBO RI{O}. y=x"eor=—ox= L , T.¢. PyH-
y

Iy

KHMs y = % apngercs obpatuoii k dynkumu y =x" . Otser: Jla.
x

4) y=5/;T u y=xVxT. Perwe- ,.“4
Huc:y=%/x_’¢:x3=y’¢:>

g X=%/}7 = .V%/?, T.¢ hyHk-

uHs y = x¥x? senserca o6par-

ROt K QyHKUHH y = 3/;

136. 1) y=—x%. Pewenue;

¢yHkuns onpenencuanpux 20, g

2 1llefnoa
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I'nasa ll. Crenennas gpynkuus (NeNe 136-137)

137. 4) Cwm. puc. 18; 5) Cm. puc. 19.

npustoM y<S0. x2 =y, x=(—y)z,roec1'b y=(—x)z npu x <0 aenzet-
¢ obparnoit dynkumeit. Otaer: y=x2, x<0,

2) y= —x% . PelicHye: 06nacTb ONpeIeneHHA 4 MHOXKCCTBO 3HaUCHHH (yHK-
uun - Bce MHOXkecTBOR. y = —x% ex= —y% ,T.e. GyHKLIUR ¥ = —x% ABNSA-
ercs o6paTHo#t K AaHHOH. OTBeT: ¥y = —x% .

) y= x% . Pemienue: obnacth onpeaeneHns H MHOXKECTBO 3HAUCHMH (yHK-
uun; y20, x20. y =x% ox =y% , T.€. PyHKuus y=x% ABASETCR 00-
paTHo# K nanHo¥ npu x 20, Orser: y = x% ,x20.

4 y= —x% - Pewenne: obnacts onpeaenehut A y=(x-D%x21
H MHOXECTBO 3HauCHUH QyHKUHH — BCE MHO-

*ectBo R, y= —x% @ x=-y*, Te. ynx-

[(SLUVEE N

UM y =-x’ sanserca oGpaTHON K NaHHOMH.

N
2\
\

[ P——

6) Cm. puc. 20; 7) Cm. puc. 21. : X=
8) Cu. prc. 22. 123
A
v y=x'=2
Y2i -
2] .
/ 3 -
- 2 X
/ 2
Puc. 19 Puc. 20
A / A
Y / Y /
/ /
/ -
I y=vyx=i 2} y=\/;+l
2
1 / / . i 1/
! A
i X, /| X,
12 hd 12

Puc. 21 Puc. 22
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§8. PaBHocHIbHEIC YpaBHEHHs U HepaBeHeTBa (NeNe 138-142) 35

§8. PaBHOCH/ILHBIE YPABHEHHA H HEPABEHCTBA

Onpenenenne
VpaBHeHus (HepaBeHCTBa), MMEIOWME ORMHAKOBOE MHOXECTBO KOpHEH
{peLreHn#), HAa3bIBAIOTCA PAGHOCURLHbBIMU.

138.1) (x+7)-3=2x+14 . Pewenme: 3x+21=2x+14; x=~7 .Orger: x=-7.

2 1 1
2)x +;—Z—:—=4+xz_

. Pewenne 0.0V, — x # 12 . [loMHOXKHM 00¢ HacTH

YPaBHCHHUA Ha x-4, NONYyuNM: %’ ()c2 —4)+1 = 4(x2 —4)+1 ixl=4, x=42
— xe yaosnersopsiot 0.0.Y. OtseT: pewienuit HeT.
x-2 1-2x

3 .
)x’—l x? -1

Pewienue: 0.0.Y. — x # 11 JloMHOoxnM 06e yacTH ypasHe-

Hus Ha x2-1, nonyuum x~-2=1-2x; 3x=3, x=1 (uc ynosnersopser
0.0.Y.). OtBeT: peweHuit Het.

S5x-15 2
v - - 0.0V - x#3, 2.
4) (x—3Xx+2) 12 Pewenne: 0.0.Y. - x#3, x# -2 . JloMmHoxuM 0be
uactH ypaswerna Ha (r—3)x+2), nonyunm: 5x-15= 2(x-3); 3x=9,
x =3 (He YIOBJCTBOPAET YC/OBHIO X # 3 ). OTBET: pelueHuil Her.
139. 1) 3x-7=5x+5 4 2x+12 =0. Pewenue: ypaBHeHHS paBHOCHILHBI, T.K.
062 HMEIOT ORKH KOpEHb x = ~6 .

3x-1
8

2) -;—(Zx—l)=l " =1. Pewieune: ypapueHus paBHOCHAbHLL, T.K. 06a

HMCIOT OMH KOPSHBb X =3,

3) x* =3x+2 1 x* +3x+2 . Pelenue: KOPHN NCPBOTo ypasHeHus | 1 2, a xop-
HH BTOPOT0 ypasHEHus —1 n —2, T.c. ypaBHEHHS HE PaBHOCHIbHEL OTBET: HET.
4) Ykazauue: x =5 He aB1#ETCA KOPHCM BTOPOrO ypaBHCHUSA.
5) Ykasanue: x =—1 He SBASETCA KOPHCM BTOPOIO YPaBHCHHS.
6) Yiazanue: o6a ypaBHeHns HE HMEIOT KOPHEH.

140. 1), 2) PassocunbHeI.
3) YkasaHue: 11€pBO€ HCPABCHCTBO PABHOCH/IBHO HEPABEHCTBY (x—5Xx+I)< 0.
4) Yka3zaHue: NOACTaBbTE B HEPABCHCTBA X = —2 .

141. 1) Yxasanue: KopHH BTOPOro ypasHeHUA x =3 M x = 2, CJICAOBATELHO BTO-
po€ YpaBHCHHC ABJISACTCA CICACTBHEM NCPBOTO.
2) Ykazanue: KOPHH BTOPOro ypaBHeHua x =1 n x=2.

2x 4x

142. 1) =+ = =
x+1 x-1 x*-

I Pewenue: 0.0.Y — x # 1. JJomHOxHM 0be yacTH
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na x> =1#0, torza x(x—1)+2x(x+1)=4x, 3x*-3x=0, 3x(x-1)=0, or-

xyaa x =0 # x =1 — nocropoxnuii kopens. OtBeT: x =0,

_x_-_-__;__z = ——l—— . Petenune: 0.0.Y ~ x # 2, x #0 . JJoMHOXHM 00e yacTu
x-2 x x-

na (x~2) x, nonyunm: (x—1)x-2(x-2)=x; x? ~4x+4=0.Omxyna x =2,

YTO HE YROBJCTBOPACT YCNOBUIO X # 2 . OTBET: pelieHui HeT.

3) Vkaszanue: x =5 — KOpeHb, €CIIH X # 5, TO MOXKHO COKParMTh 00¢ yacTu Ha

x=35.

4) Vrazanue: coxparute 06¢ uacTh Ha x” +1# 0 npu Bcex x.

-6 — 2 - 2 -
143. 1) x+32<3.Pel.ueHHe: x+32_3=x+3 623x = A +)zc 2
2+x 2+ x 2+x 2+x
z—.
. 3x2 x2+3>0' 3x?—x+3>0 npuscex xe R (r.k. D <0), 3Ha4MT He-
+x

PaBEHCTBO BhINOMHAETCA npH Beex x. OrBer: x€ R .

2) 15:-:2—>1. Pewenne: nepenmiueM HEPaBEHCTBO B BUAC: ;;2—1>0;
-x

-x
x—-2-5+x 2x~17
>0; >0. T.e. HEpaBEHCTBO pPaBHOCHILHO CHCTEME:
5-x 5-x
2x-7>0 2x-7<0 u . 35 s
S_x>g ™ §_y<q - Y13 mepBoil cHcTeMbl 3,5<x <5, BTOpas cic-
TeMa pelucHui He umeer. O1Bet: 3,5<x <5,
144. 1) Yxasanue: ypaBHenue |2x—l| =3 paBHOCHJILHO COBOKYNMHOCTH ypasHe-
L [2x-1=3
Huit:
2x-1=-3.

2) Yxazanue: JOMHOXETE 06¢ YacTH NEPBOro ypaBHEHHS Ha 6.
145. 1)-4) YpaBHeHus paBHOCHIIbHbI.

146. 1) VpasHenus |x| =5 u \/x_Z = \/g PaBHOCHJIBHBL,
2) Yxasanue: 06a ypaBHCHHS HE HMCIOT KOPHEH.

147. Ykaszanne: 0.0.Y — x# ¢ 13 , KOMHOXBTE 06¢ uacTH na 9x° —1# 0, anano-
rHYHO 3ajaue 142 n.1).

148. 1) Vkazanue: 0.0.Y - x # £1, 10MHOXbTE 06¢ HaCTH Ha x* -1 , @HAJIOTHYHO
3ajgade 142 n.1).
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§9. UppauuonansHeie ypaBrenus (NeNe 149-152) 37

2) Vkazatne: 0.0.Y — x # 12, nomHxere 06€ Yacty Ha x? ~4, ananoruuso
3anaye 142 n.1).

149.1) x* -3x% +2x~6> 2x* ~x? +4x~2. Pemenne:
-3 +2x—6—(2x) —x2+4x-2)=f +2x> +2x+4, T.c. HCXOIHOE HCPABCH-
CTBO PAaBHOCHNLHO HEPABEHCTBY X +2x°+2x+4>0; xz(x+2)+2(x+2)>0,
(Jc2 +2Xx+2)>0,'nk. x242>0,10 x+2>0, x>=2. OtBer: x>-2.
2) x*=3x2-4x+12> 30 +x2 4120 -4, Péujerme:
x*-3x? —4Jr+12—(—3xs +x? +12x—4)= 4x* -4x? -16x+16=
=4(x2(x-—l)—4(x—l))=4(x2 —4Xx-—1)=4(x-—2Xx+2Xx—l). T.e. ucxoanoe
HEPABEHCTBO PABHOCHITBKO HepasencTay 4(x —2)x+2)(x-1)> 0. Pewas cro,
nonydaem x>2 u -2<x<l.0tmBer: ~2<x<1], x>2.

150.1) (x—3)’"’_z =1. PelueHne: NaHHOE yPABHEHHE PaBHOCHIILHO COBOKYITHO-
et x-3=1 nam x* —x-2=0 u x~3 # 0. H3 nepBoro yparHeHus nonyua-
eM x=4,u3Broporo x=—1 u x=2,0teer: x=-1, x=2, x=4.

2) (x’ -x— 1)""' =1 . Pewtenne: nantoe ypasHeHHE PABHOCHIIBHO COBOKYMHO-
. X -1=0
ctH x"—x-l=1 nan ,orkyna x =*1 wm x=2.
X —x-1#0
Orser: x=%1, x=2.
3) (x+3Y"* = (x+3)™. Pewenue: x =-3 —xopenn. Ilpn x # -3 pasaennm

+3x-4 _

obc uactn ypasueuns wa (x+3)%, nonyunm (x+3)"z 1. Orxyna

x+3=1wm x*+3x-4=0 u x+3#£0,Tc. x=-2, x=1, x=4.
OtBet: x=-3,x=-2, x=1, x=4.
4) Ananornyto 3).
§9. HppauuonajibHbie ypaBHeHHS
152. 1) ¥x+1 =3, Pewenne: Bo3seneM obe uactu B kBagpar: x+1=9, x=8.
2) ¥x=2 =5 Peutenne: Bo3BeneM 06e YacTH BKBaapar: x—2=25, x=27.

3) 4+ x =y2x~1 . Pewtenne: Bossenem 06e wactu s kBagpat: 4+x=2x~1,
x=5.
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153, Vkazanue: Bo3seante obe yacTv ypaBHEHHS B Ky6.

154.1) x+1= ﬁt; Pewecnue: 0.0.Y — x <1. [paBas uacTs HeOTpHUATENBHA,
novromy x+120, Te. x2>-1. Boasenem obe uactu ypaBHeHus 8 KBaapar,
nonyynm: x*+2x+1=1-%; x*+3x=0,0rkyna x=0 u x=-3 (e ynos-
neTBopAeT ycnoBHie x 2 —1). Orser: x=0.

) x=1+ m . Pewenne: 0.0.Y — x 211, Ilepenuiuem ypaBHeHHE B BHAE
x-l= \/x_-&-—l—l . IIpaBas 4acTs HeoTpHLATENLHE, NOITOMY X —120,Te. x2>1.
Bossenem obe uacTH ypaBHEHHA B KBaApar, MOJY4HM x2=2x+1l=x+11;
x'=3x-10=0, x, =5, X, =—2 — He yIOBNETBOPSET YCI0BHIO X 2 1.
Oreer: x=5.

3), 4) Yxazaxue: Bo3BeAUTE 06¢ YacTH YPaBHEHHS B KBaJPAT.

155.1) Jx —x=-12. Pemenue: 0.0.Y - x20. MNepennwem ypaBHEHHE B BHAC:
\/; =x—12. T.x. neBas yacTh ypaBHCHHA HE OTPHLIATENBHA, TO X 2 12 . Bo3se-
AeM B KBa;gpaT: x=x'-24x+144; x> -25x+144=0, Orciona x=16 u
x =9 (ne ynosnersopset ycnosuio x212). Otser: x=16.

2) Yxasasuc: NepericiuyTe ypaBHEHHE B BUAC Jx =x-2, Bo3seamte B KBaJpar.
3) Ananornuno 4).
4) V64 x-x? =1-x.Pemecuue: 0.0.Y - 6+x~x* 20 ,Te. ~2<x<3. Tk

1€Bad 4acTb HEOTPHUATENbHA, TO J—x 20, T.e. x <. Boleeacm obe vactn

YPaBHEHUA B KBAPAT, nonyunM 6+x—x> =1=-2x+x?, 2x* ~3x-5=0, or-

Kyna x =~} H x=% — He yaossicTBopseT ycaonuio x <1. Orser: x =-1.

156. 1) Ananorauno 4).
2) Ananoruuso 3).

15+x20
3) V15+x +y3+x =6. Peuichne: 0.0.Y — {3+ x>0 ,T.e. x2-3.Tk. obe
x2

4aCTH YPaBHCHUA HCOTPHLUATCNbHBI, BO3BCACM HX B KBAAPAT, MOJYUUM.
18+2x+2yx +18x +45 =36; Vx'+18x+45=9-x. Tk. nepas wacts
HeoTpHuaTeabHa, T0 x <9 . Bo3peacM emwe pa3 ofc 4acTH ypaBHEHHUS B KBag-

pat, nony4nm x> +18x +45=81—-18x+x’, 36x =36, x=1.0Ot8eT: x=1.

1-x20

-2x2
4) V3-2x +41=x =1 . Pewenne: 0.0.Y - {3 2x20 o x<1.Tepenuue
ypasuenue B puae: v3-2x =1++/1-x , Tk, obe uactn YPaBHCHHSA HEOTPHLIA-
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TenbHbl, BO3BEACM B KBAApaT, nonyumm: 3-2x= 2-x+21-x,
1-x=24/1-x. JleBan uacts HEOTpHUATC/bHA, BO3BCACM B KBaJpaT CIUC pas3,
OAYYHM: (l—.x)z =4(l—x), otkyaa x=1 ¥ x=-3.0t1BeT: x=1, x=-3.
157. 1) Vx? +2 +¥x* + x* =0. Pemenue Vx*+220, ¥x' +x* 20, cnenosa-
TENLHO PABEHCTBO BOIMOXKHO TONbKO eciM x° +2=0 u x° +x*=0. Ho

x? +2>2, cnegosarensHo penichuit Het. OTBCT: PELICHHH HeT.
2) Ykazasnue: BO3BEANTC ypaBHEHHC B KyO.
158. 1) Y5-x-+/5+x=2. Pewenne: 0.0.Y -5<x<5. T.k. npasas yacth

HEOTpHUATEIbHA, TO «/g-_x 24J5+x,1e. 5—x25+x, x<0. Bo3scaem obe
4acTH YPABHEHHA B KBAApAT, nonyynm 10— W25-x" =4, \/25 -x? =3, 01~
Kyna x =—4 u x =4 (ne yposncrsopseT ycnosuio x<0). Otser: x=—4 .

2) \/12_+;—\/l—:'; =1. Pemenne: 0.0.Y -12<x <1. T.k. npaBas 4acTb Heo-
TPHLATEbHA, TO mz Jl—:; ,Te 12+x21-x, x2-5,5. Boiseaem
ofe yacTH ypaBHEHHA B KBaapat, nonyuuMm 12+2x—-2,/{12+x)l-x)=0;
V12-11x~-x* =6,0tkyna x* +11x+24 =0, x=-3 u x = -8 (ue ynorncr-
BOpAET ycnosuio x 2 -5,5). Oreer: x =-3.

3) Jx=2 +/x+6 = 0. Pewenne: T.x. suauennc KBAJIPATHOTO KOPHS HEOTPH-

LaTENbHO, TO PABEHCTBO BEPHO TONLKO NPH X —2 =x+6 =0 , 4TO HEBEPHO.
OtBer: peuieHmi Her.
4) Ananoryuto 1), 2).

159.1) VI-2x =J134x = Jx+4 . Pewenme: 0.0.Y —4<x< % . Tepennmnem
YPaBHCHME B BHAC: Ji=2x = J3+x +m . O6e yacTi HEOTPULIATEALHEI,
I;OGBCJICM B KBapat: 1—?.:r=2yc+17+2slx2 +17x+52; ~8-2x= X +17x+52.
Ilpu x £ —4 (T.c. —8~—2x 2 0) po3BencM obe HacTH ypaBHEHH B KBAaZpaT, N0-
TYYUM: 64+32x +4x = x? +17x+52; 3 +15x+12=0;: x* +5x+4=0.
Te. x =-1 (nocroposunii xopcHs) ¥ x=—4 . OrBeT: x=—4. '

2) Axanornuso I).

160. 1), 2) Yxasanue: Bo3sennte 06c 4acTH ypaHeHus B Ky0.

3) Vkazanue: npu x 20 Bo3seauTe 0fe YacTH ypaBHCHHS B KBaApaT.
4) Yka3auue: Bo3BeauTe 00¢ 4acTH ypaBHEHHS B KBAapaT.

161 1) ¥x* ~2 = x—2. Pemenue: 0.0.Y — x€ R . Boseem ypasichue B ky6,
nonyunm x° —=2=x’ -6x> +12x-8; 6x* ~12x+6 =0, 6(x—-1} =0, x=1.
Orper: x=1.
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40 Inapa Il. Crenennas dynxuus (NeNe 162-163)
YA | 2 vt /
- =y -2
: M s y=(x=1)

=—x =Jx-6
y 4 y
St-
-6
Puc. 23
Ay
2
- y=vx+l
\ A R
-1 3 X

y =xt-7 /
-7 Puc. 25 Puc. 26

2) ¥x* —5x? +16x—5 = x -2 . Peweune: Bo3senem ypaBHEHHE B KyO, rony-

unm: x* —5x% +16x-5=x"-8-6x> +12x; x’ +4x+3=0, otciona x =-1
Hx=-3.0tBeT: Xx=-1, x=-3.

162. 1) Oaun xopess (cM. puc. 23); 2) Jisa xopHs (cM. puc. 24);
3) Oaun kopens (cM. puc. 25); 4) OnnH kopeis (cM. puc. 26).

. 163.1) Y4x+2v3x? +4 =x+2. Peienne: npn x = —2 BO3IBCACM B KBaJpaT, N0~
Ny4uM: 2V3x’ +4 =x* +4 . Bo3senem B KBAJIpaT euie pas: 4(3x2 +4)= ()rz +4)2 5

x*—4x* =0, 0rciona x=0 u x=142.OmBer: x=0, x=-2, x=2.
2) 3—x=\)9—\/36x2 —5x* . Peweune: npu x < 3 so3BecaeM obe 4acTu ypas-

HEHUs B KBaJpar: 9-6x+x? =9—\/36x2 -5x*, \/36x2—5x4 =6x—x’.

6x~x>20 npn 0< x<6,¢yuerom ycnosus x <3 nonyuum 0< x <3, Bos-
BEACM B KBApaT ente pa3: 36x> =5x% =36x" = 12x’ +x*; 6x* =12x> =0
6x°(x— 2) =0,o0rkyna x =2, x=0.06a kopHs ynosncTBopstoT obnacts on-
penenchug ypaBHenus. Orser: x=0, x=2.

3) ¥x? +3x+12 —v/x? +3x = 2. Peuicue: RoMHOXHM 06¢ HacT YPaBHCHUA
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Ha sz +3x+12 +Vx2 +3x, ROy UM:
(x2 +3.x+12)—(x2 +3x)= Z(sz +3x+12 +\/x2 +3x];
Vx? +3x+12 +4/x% +3x = 6. Coxny Aaunoe YPABHEHHE C HCXOAHBIM:

Wl +3x+12=8; VX +3x+12=4; 2 +3x+12=16; x2+3x-4=0,

x=1, x=-4.06axopus ynornersopator 0.0.Y. Orger: x =4, x=1.
4) AHanorn4so 3).

164, 1) Yx+1.Jx-2 =a. Pewenne: 0.0.Y — x22.TIpu g <0 pelcknii ner, pu
a2 0 BosseneM ole uacTi ypasHcHHs B kBanpat, noayunm (x+1{x—2)=a’,

. 2
xz—x—(2+az)=0, x,‘2=l—t—92—+‘-1£—.1’akkax Vo+4a® 23,710

_ 1440444 143

x 5 3 =2, T.c. ynopnetsopaeT obsacTH onpenencHus, a
1-vV9+44> _1-3
X = — ST =—1 — He ynosneTBOpsET o0ONACTH OMpeNENCHHUA
. 149+ 44
ypaBHeHus. O1Bet: npH a <0 kopHel Het, npu a20 x= —s

2) Asanoruyto 1).

§10. Hppaunonansuuie HepaBeHCTBA
CBoijicTBa:

1. a,b20,p20,a>b=a” >b".

2.a,b50,p20,a>b=a” <b”.

: 3-x<2 x21 x21
165. 1) =3 & 1<x<1,5.0mBer: 1<x<1,5.
2x+154 2x<3 x<LS

2 1> >1
2) {x “Oa[lxl & x>2, Omer: x>2.
x>2 x>2

3) Yxasanue: nepBoe HEPaBEHCTBO PABHOCHIALHO —3S x <3,
166. 1) «/;>2. Peutenne: O.0O.H. x>0, (J;)Z >2%; x>4.Omser: x>4.
2) s/; <3. Pewenne: 0.0.H. x20. 3nauur 0< x <3, OtBer: 0< x<9.

3) Yx 21, Pewenne: 0.0H. x20. {x) 21; x21. Oser: x21.
4), 5) Ananornuso 6).
6) ¥2x <2. Pewenne: 0.0H. x20. O6c wactn HEPABEHCTBA 11OJIOKMTENb-
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HbI, MOXHO BO3BECTH B KBa/parT, noayunm: 2x <4, x<2.Orser: 0<Sx<2
167.1) Yx—2 >3. Pemenre: OOH x 2 2. T.x. 06 4acTH HePaBEHCTB NONIOKH-
TesbHb, BO3BEAEM B KBAAPAT, HOMYunMM x—2>9, x>11.Otset: x>11.

2) Jx=2 <1.Pemenue: OOH x22. x~2<1; x<3 .Cyuetom OOH 2<x<3
3) 3-x <5. Pemenne: OOH x<3. 3-x<25; x>-22. C yuerom OOH
-22<x<3.

4) Y4—x>3. Pewenne: OOH x<4. 4-x>9.C yuerom OOH x<~5
5)-8) Ananornuso 1)-4).
168. 1) vx*-1>1. Pemenue: OOH x21 nam x<—1. T.x. o6e uacti HepaseH-

CTBa MOJIOKKTENbHbI, BO3BCACM B KBanpaT, NONyydMm x-1 >1, x1>2 , T.C.

x>+2 nnu x<—«/5.0nse'r: x>\/3, x<—ﬁ.
2) Ananornuto 4).
3) Axanornyno 1).

4) V25— x* < 4. Pewenne: 06nacts onpezaesieHH HepaseHcTBa —5<x <5,
T.x. 06e 4acTy HepaBeHCTBA NONOKHUTEIILHBI, BO3BCACM B KBaAPAT, NMOTYYHM
25-x* <16, x* >9,Te. x>3 win x <-3.C yucrom ofnacty onpeacneHus
nonyyaeM —5<x<-3,3<x<5.0mBer: -5<%x<-3,3<x<5,

169. 1) ¥2x? +3x—2 > 0. Peusctue: HCPaBCHCTBO BLINOTHEHO, CCIH
2% +3x-2>0,1e. (x+2)2x-1)>0.Omer: x<-2, x>0,5.
2), 5), 6) YxazanHe: HEPaBSCHCTBO BHITIONIHEHO NPH BCEX AOMLYCTUMbIX X.
k)} Jéx-x? < \/g . Pensenue: o6nacts onpeacncHus Hepaschcrea 0< x <6,
T.x. 06e 4acTH HepaBCHCTBA HEOTPHLATENbHbI, BO3BEACM B KBALPAT, HONYIUM:
6x-x?<5; x?—6x+5>0; (x~1)x=5)>0,re. x>5 nm x<1.C yue-
TOM oGnacTh onpeaenenns HaxoanMm 0<x <1, S<x<6.
Otser: 0<x<1, 5<x<6.
4) AHanornuso 3).

170. 1), 2), 3), 6) Yka3zanue: ¢ yuerom 06nacTH onpeacicHHs BO3BCAUTE HCPaBCH-
CTBA B KBaApAT.

2
4) V3x=2 >x-2. Pemense: OOH x2 3 Ecmu x—2 <0, TO HCPaBECHCTBO
BBUNONHCHO, TE. 2 4 <x<2 sBAserca peiueHueM HepasencTea. Ecau

x—220, Bo3seaeM o06¢ 4YaCTH HEPAaBEHCTBA B  KBAAPAT, TOAYYHM:

3x-2>x"—4x+4; x*=Tx+6<0, 1< x<6.C yuerom obnact onpesiesic-
HUSL ¥ YCNOBUA x 22 nosyyaeM 2 <x < 6. O0beauusas peuicHus, Mojgyuum
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vA
y =X/-/2/
2 =vx
/ ai

Puc. 27

%$x<6.0~rae1': 23 <x<6.
5) Ananornuno 4).

171. 1) s/x_+_1—\/; < \/;Tl_ . Pewenne: ofnacte onpeueneHus 1CPaBCHCTBA
x 2 1. TlcpenuniueM HepaBeHCTBO B BUAC \/m < s/; + m . T.x. 06¢ uactn
HEpPABEHCTBA HEOTPHLATCABLHEL, BO3BEACM B KBazpar: x+1< 21—]+21/:\'t; ;
2-x< ZE .Ilpu x> 2 naHHOE HEPABCHCTBO BLINOJIHEHO, T.K. 2—Xx < 0.

[Ipn 1< x €2 Bo3BEACM 00€ 4aCTH HEPABEHCTRA B KBAAPAT E1E pa3, NONYUHM:

x? —4x+4<4x’-4x, 3%’ >4, otkyna x<—-‘/%— (He ynosneTBopscT oGnacru

2 2
onpeacneHua) u x > —= , OGbeAHHAA NONYHCHHBIE OTBETbI, HAXOAUM X > —=.

3

2) Ananornuo 1).
172. 4) Cu. puc. 27.
173. 3) Cum. puc. 28; 4) Cm. puc. 29.

174.1) Jx=1<a. Pemesue: obnacts OlIpeneneHHs HepaBeHcTsa x 21,
Mpn a <0, o4cBUAHO, PCLICHHUH HET.
Ipn a >0 Bo3BeaeM O6C 4acTH HEPaBEHCTBA B KBAAPAT, noaydnM x—1< a,
re. x<a® +1.C yuerom obnacti onpenencums 1< x<a’ +1.
Orser: mpu a<0 pewennd Her, npy a>0
1€x<a’+1.

2) V2ax-x* 2a-x ,ccnn a< 0. Pewenue: | cnocod
— aHanoruy4o 1).
11 cnocob — rpadmueckn. Paccmorpum rpadmk fyHk-

wi y=v2ax-x* ; y? =2ax~x'; Y +(x—af =a’.

3710 ypaBHeHue BepxHeii nonyokpyxkHoctH (T.k. y=0)

C IEHTPOM B Touke (a; 0) H paaHycoM |a| (cM. puc. 30).
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KoopanHarel ToukH 4 7nerko HaWTH M3 reOMETPHYECKHX CoOOpaeHHit:

2
A:[a-}-gzé;l-”'zi] T.c. pcuenne {H-‘g—-z-]SxSO. Ortser: npu a=0

x=0,npn a<0 H{H—JZ—E]SJ\:SO.

Ynpaxuenun k riuase I1

L4
177.1) 037 <03 < 3% <305, 2)[ ] <27 <19" <n*;
2
! A R B
3) 572 <52 <570 51, Hr3<d27<137<0,57.

178. 1) Cm. puc. 31. 2) Cwm. puc. 32.
179.1) y={1-x . O6nacts onpeaenenns x€ R .

2) y=(2—xz;.PemeHue: 2-x120,1e. -V2<x<2.
-3) y=(3x2+l)'z. Pewenne: 3x” +1# 0, uyto BepHO npH Bcex x€ R .
4) y=m.PemeHne: x'-x-220,1c xs-1n.x22.
180. 1) y=0,5x+3. Bripa3um x uepes y: x=2y—6, T.c. o6parHas dyHKUM

y=2x—6.006nacrs onpeRcAEHNs U MHOXECTBO 3HaueHHii — MHOXecTBo R.

2) y= —2—3- Besipa3uM x vepesy: x = 2 +3,T.e. obparnas pyHKuua y = 2 +3.
x- x
O6:1acTb onpenencHua x € RI{O}, MHOXCCTBO 3HAYCHUI — Y€ R|{3}.

3) y=(x+2)°. Bupasum x uepes y: x=J;-2, T.€. oOparHas GyHKUMA

YA y=x+x-1 A
] : 7=
/
/
) / 5
/T
/
-1
.
_1}{3 Puc. 31
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y= %/; ~2. O6nacTs onpeaeneHls H MHOKeCTBO 3HaYeHHi — MuoxecTBO R.
4) y=x’~1. Boipasum x uepes y: x=yy+l, Te. obparias dynkuus
y=¥x+1.06nacTs onpeaeneHus U MHOXECTBO 3HaYeHuit — MHOXecTBO R.

181. Cm. 3anauy 134.

182. 1)-2) OrBer: aaHHBIE ypaBHEHHSA PABROCHIBHbI.

183. 1), 2), 5), 6) Ykasauue: npu x, yIOBICTBOPAIOIUMX OGNacTH onpeaencHus
yPaBHEHHA, BO3BEANTE 00 YaCTH ypaBHCHHS B KBAJIPAT.
3), 4) Yxa3sanue: npu x, YROBICTBOPAIOLMX 06MacTH onpeaeneHus U x =0,
BO3BCNTE 00€ Y4aCTH yPaBHCHHA B KBAJPAT.

185. 1), 2) Gyukuun B3aumoobpaTHsie.
3), 4) GyHKUMH He ABAAIOTCA B3AHMOOGPATHBRIMH.

186. 1) y=2++/x+2. Pemenue: obnacts onpcleneHns AaHHOH (yHKUMK
x 2 -2, MHOXecTBO 3Hauenuil y 22 . T.e. obnacTe onpenenenns oGparnoi
(hyHKUMH X 2 2, MHOXECTBO 3HaYeHHH y 2 -2. Kpome Toro, y—2= \/;I-_Z ;
(r-2¥ =x+2, x=(y~2) -2, 1. obparnas dynxuus y ={x—2fF -2 npu
x22.0mmer: y=(x—2F -2 npu x22.
2)y= 2-@. Peuienne: BolpasuM x yepes y: x = (2—y)2 -4;x =y2 -4y.
Ob6patnas dynkuua y=x" —4x. Q0d x < 2, MHONECTBO 3HAYCHUE y =4,
3) y=w/g—l . PeticHue: BeIpasum x ucpes y: x= 3—(y+ 1)2 s x=—p =2y+2
T.e. obpatHas pynxkuus y=—x’ -2x+2.00® x 2 ~1, mMu.30au. y<3.

4) y=m+3. Pemenne: Boipazum x uepeay: x=1-(y-3f ; x=—)? +6y-8.
T.e. o6patias Qynkuua y=—x* +6x—8. 00D x >3, Mu3mau, y<1.

187..Vkazanue: npeoGpasyiite ypasnenue o f{x)+ m = m 1 BO3BCAMTE B
KBAZIpaT, aHaOrH4Ho 3aaauc 159.

188. 1) Vx+4-3Yx+4+2=0. Pewemne: 0.0.Y. x=—4. Caenaem 3aMCHY
u=m, torna 2 -3u+2=0, te. u=1 uan u=2; m=l HNH
m:Z,OTKyAa x=-3, x=12.0m8er: x=-3, x=12.

2) \/: = 3%/,\73 +4. Peuwcune: 0.0.Y. x23. Caecraem 3ameny
u=4x-3, toma ¥’ -3u-4=0,1e. u=4 um u=-1; Yx-3=4 uwm

{x-3 =-1 (uT0 HeBOIMOKHO), OTKYRA X = 259. OTeeT: x = 259.
3) ananoruyxo 1).
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4) Yxazanue: cacnaite 3aMeHy u = \/xz +3x 20, 1orna ul +u—-2=0,

V3i-x+4/3+x

) —me—e——====2. Pemenue: 0.0.Y. -3<x <3, x# 0. Cacnacm 3ame-
V3-x-43+x

Hy ¥V3-x=u=0, y3+x=v>0.Torna m:z,xpomcroro, u? +vi =6,
u-v

W3 nepsoro ypaskchus u=3v, Torna 10v> =6, v’ = 35 , Te. 3+x= 35 ,
x=-2,4.0tBet: x=-2,4,

6) \/x+6—4\/x+2 +Jll+x—6s/x+2 =1. Pemenne: 0.0.Y. x2-2. 3ame-
THM, 4TO X +6 ~44x +2 =(Jx+2 —2)2; 1+x~6yx+2 =(Jx+2 —3)1;
Jx+6~4Jx+2 +‘ﬁl+x—6Jx+2 =|Jx+2—21.+|dx+2—3{, Ecam -2<x<2
torma 2-Vx+2+3-yx+2=1,2=4x+2, x=2 —uec YLOBNETBOPHET YC-
noBuio —2<x<2.Ecnn 2€x<7, torma Vx+2-2+3-yx+2 =1 - BEp-

Hoe paBeHCTBO, T.e. 2Sx<7 - pemenne. Ecnu xe x27, Toraa

Vx+2-2+4yx+2-3=1,Jx+2 =3, x=7.Ormer: 2<x<7.

189. 1) Vx+1 <x—1. Peutenne: 0.0.H. x>—1.TIpn x <1 HepasencTBO He Bep-

HO, pu x 21 00¢ 4acTH HCPaBEHCTBA HCOTPHLATENbHBI, MOXHO BO3BECTH B

keazpar. Torna x+1<x? =2x+1; x> =3x>0, orkyna x>3 umn x<0 (ne
YAORJETBOPACT YCHOBHIO x >1). OTBeT: X >3.

2) J1-x > x+1. Pemenne: 0.0.H. x<1.TIpi x < ~1 HepapeHCTBO BLInON-
Heno. [Tpn —~1 < x <1 06e yacrTu HCpPaBEHCTBA HCOTPHUATEBHDL, BO3BEAEM B
KBAJPAT, NOAYHHM: 2 +3x<0. Orciona -3<x<0 , C Y4YETOM YCJIOBMA
~1<x <1 nonyyaem ~1< x < 0. O6beannss 06a OTBETA, OKOHYATCABHO HO-
nyunm x <0, Orser: x<0.
! 2

3) ¥3x-2>x-2. Pewcnuc: O.O.H. x2 3 Mpu %S Xx <2 HEpaBEHCTBO
BBINOHEHO. [Tpn x 2 2 06¢ yacTH HEPaBCHCTBA HEOTPHLIATENbHb, BO3BC/ICM B

Kkeanpat. [lonyuum 3x~2>x> —4x+4; x* ~Tx+6<0; 1<x<6, ¢ yuerom
ycnosua x 22, nony4aeM 2 < x < 6. O6venuunmM o6a 0TBeTa, OKOHYATEALHO

NONY4YHUM %Sx<6.0TBer: 235x<6.

4) 2x+1<x+1. Pewenne: 0.0.H. x=>-0,5. [Ipu x=-0,5 o6e yacTu ne-
paBeHCTBA  HCOTPMLATCIBHBI,  BO3BEAEM B KBAOpaT,  [OJy4MM:
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VYnpaxnenns k rnase [ (NeNe 190-191) 47

2x+1<x? +2x+1; x? 20, uro BepHo npu mobbix x. TakuM o6pazoM pewre-

HueM HepasencTsa apnascTca sea O.0.H. Oteer: x2-0,5.

190. 1) Ykazauue: pemure nepasescrso x° —~13x+40 < 0 ¢ yuetom obractu on-

PenENCHHA.

2) Vkazauue: pH x < —4 HEPaBEHCTBO BEPHO, 1IpK X > —4 po3BeauTe obc ya-

CTH HCPaBCHCTBA B KBaApaT.

3) Ykasanue: Bo3Beaute 00¢ 4aCTH HEPABEHCTBA B KBAAPAT.
4) Y3-x <y/7+x +/10+x . Pewcuue: 06:1acTs onpenencHns KEpaBeHcTBa

Y‘k

y =T +x+l0+x] -

—

e

—

3-x

3oa
7 *
3

-6 o}

Puc. 33

»
»>

-7<x<3. 3ameruM, uTO OYHKUNS
y=+/3-x ybbiBaer (cTporo), a hyHKLHA

y=vT+x +J10+x Bospacract (cTpo-

ro). Cnenosarensio rpauxi nepeceka-
I0TCA B CAMHCTBCHHOH TOHKC (CM. pHC.
33). Ee nerxo yragars ~ (—6; 3). 3nauut
HEPaBEHCTBO BepHO Mpy —6 < x <3
Orpe: ~6<x<3.

191, Mpu pasnnuHbix 3HAYEHHAX a pe-
IIHTb HEPABCHCTBO:

1) Vx-2++Jx-6<a. Peweune: 06-

nacTh onpenencHus HepanseHersa x 2 6. Ipu g <O HepaBeHCTBO HE BLINOA-

HeHO, npn  a>0 BO3BCACM

2x-8+2Jx -8x+12 <a’;

2 2
x24449 A HCPABEHCTBO HC BBITIONHCHO, IPH x <4 +9 ) MOKHO BO3BECTH

ofc uacTH B KBAAPaT, [ONY4MM:

\/xz—8x+12<—x+4+“%. Tpu

. 2
ofe wactu B ksagpar. Torma xz—8x+l2<x2—(8+uz)t+(4+a%);

. 2 44402 +7 244t
a‘x<(4+a%) -12. Tk a*>0,710 x< A; x<]6+16a *ta .

a’ 44

C yuetom 0oGnacTh onpenenchua x 2 6. OcTanoch BHACHUTD, KOI/A YCAOBHE

2
x<4 +aé HE MPOTHBOPEYUT YCN0BHIO X 2 6. Ouesnano, npu x> 2. lpu

TaKHX a 65x<%2+4+”% <4+"%.

OrBet: npu g <2 pellenyii Het, npu a>2 65x<%2+4+“%.



48

http://alexbooks.ucoz.com
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\ AY 2) 2x+va’ -x?* >0. Pewenue: obnacts

y=va’'—x"  onpeaenenns ncpasencrsa |x| <|d.

\ I cnocob — ananurnueckuit. [Mepenuiem

\ HEPABEHCTBO B BUAC Va’ —x” > -2x, npH

—|d \ | X x 2 0 HEpaBEHCTBO BEPHO, ipu X < 0 BO3-

BECM B KBAJPAT, nonyunM a’ —x’ >4x?,

Puc. 34 2 2 _l
5x* <a®, orkysa —=<x<0. Cosme-
V5

was ofa orBera W ofnacTy ONPCACAICHNUA, OKOHYATE/IbHO MNOjMydacM

~ld

—5 <x= Ia| . IIpu a >0 — pewenne HeT (NPOMEKYTOK BRIPOKICH).
H cnocob — rpadmuecknit (cm. puc. 34). Touka nepeceucHuii rpaduxos
y=vVa' —x* (noayokpyxHocTh) #

y ==2X JIETKO HAXOAMTCA U3 reOMETPHUECKUX COOOpaKeHuH.

i

Orser: npu a # 0 _J—S— <x< |a| ,TIpK a =0 pCIUEHHH HET.
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Fnaga III
HoxazarensHas pyukuus

§11. [MokaszarenbHas PyHKUKS, ee cBOiCTBA M rpadHK

[Mokasarensuas dyukums y=a”,raec a>0,a#1.

CpoiicTrea: (a>0,b>0, x,x,x, — ACHCTBUTE/NbHBIC YHCIIA )

X

. ah gt =gttt 2 ax =ghr
e
T (@) =a™ & (ab) =a*-b"
fa) .o a0
5°. ) B 6°. a" >0;
7. a">l,ecmma>lx>0; 8. a" <a,ecnu a>lx <x;
9. a >a®,ecnn 0<a<lx <x,.
195. ) 1,7 > 1; 2) 03° <1;
3) 3,2 <32, 4) 0,27 <0,27;
1 vz 2 14
—_— <[ - . n 34
5)(5J LS) ; 6) 3" > 3%,

196. 1) (0) <1,1x.0,1<1, ¥2 >0;
2) 3.5 >1,1k.3,5>1,0,1>0;
N <l ko >1, -2,7<0;
-1.2
4) [é] >1,TK gd ,—-1,2<0.
197.1) y=2* u y =8. Pewenne: HeoGxoaumo pemnts ypasuetue: 2 =8 . Tk.

8=2%,70 x=3.0tBer: x=3.
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) y=3"ny =%. PeurcHue: HeOOXOANMO pelINTb ypaBHeHue: 3° =é—. Tk

-1
3=(%) , 10 x=-1.OrBer: x=~1,

1

: 1
3) y= 7 H y=ﬁ. Pemenue: HeobxoauMo pelIMTL ypaBHEHHE:

1Y 1 1 (1Y
—| =—.Tx. —={~—1],70 x=2.018eT: X=2.
4 16 16 |4
’ X

4y =(%) H y=9. Peiucuuc: HeOOXOAMMO PEUIMTb YPaBHEHUE (-15) =9,

-2
Tx. 9= —;— ,T0 x=-2_.0Oreer: x=-2.

199. 1) dynxuus Bo3pacraet; 2) GpyHKUMS BO3PACTAET,

3) dbyHxuns yOriBaeT; - 4) byHKuHs BO3pacTacT.
200.1) x<0;2) x>0;3) x>1;4) x<-1, v
201. 1) Ykasanue: pannnii rpaduk nonyuacres

/
u3 rpaduxa y =3° CABHIOM Ha 2 eAMHHLBI N A /
BHU3. i
2) Ykazauue: MaHHbi# rpaux nony4aeTcs u3 ot / :

. y=2 /i
1 A | D VA
rpapuxka y=| — | CABUTOM HAa 3 CAMHHLBI 1 P H
2 : T H
T X
BBCPX. -1 O 2 3
3) Cm. puc. 35. -

4) Cm. puc. 35, Puc. 35

PN
202. [loxasars, 410 rpaduku dyHkuuii y=2* n y= —12— CHMMETPHUHbI OTHO~

CHTC/BHO OCH OPAHHAT. PelueHue: Ui CHMMETPHH HEOOXOAMMO H A0CTATOUHO
BLINONHEHHE YCIOBHA: TOUKA (Xy, ¥o) NMPHHAANCKHT rpaduKy nepBoit PyHk-

UHH TOrAa M TONBKO TOTAA, KOrAa ToMKa (—X,, V,) NPHHALICKHUT rpaduKy BTO-
-x

poii pynxunu. Ho 27 = —;— , T.€. JaHHOC YCOBHE BBIMOAHCHO,
203. Vkasanue: Ha orpeske {~1; 2] bynxumus sospacraer (crporo).

204. Halinure Haumenbliee 1 HauGonbinee 3uavcHue ynxkuuu y = 2M ya oTpes-
ke [-1; 1]. Pewuchne: nanuan GpyHKUMA CHMMETPHYHA OTHOCHTCNILHO OCH OPIAU~
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§12. Toka3zatenshbic ypasuenus (NeNe 205-208) 51
Y A
=2-3"
¥ )
[o] : M
]
Puc. 36 Puc. 37

H2T, CNEIOBATC/ILHO NOCTATOUHO PACCMOTPCTb GyHKLHIO y = 2% Tonuko Ha or-
peske [0; 1]. Ha stom otpeske oHa cosnanaer ¢ Gpynkumeit y = 2%, kotopas
Bo3pactacT (ctporo). CnenosarcnbHO MHHHMMaNbHOE 3HauchHe y(0) =1, a
Mmakcumanbhoe y(1) = y(~1)=2.Orser: 1 n 2.

205. 1), 2) Yxasanue: rpapuxk GyHkumuu y = f (|x|) nofy4aercs U3 rpaduxa QyHx-
upy y = f(x),x 20 orpaxeHneM OTHOCHTENRHO ocH OY.
3) Cm. puc. 36; 4) Cm. puc. 37.

206, T =11, =1,5;1, = 3,5, my = 250. Pewenne: no dopmyne m =mo[%)r no-
1 5
nyvaem: m(t,) = 250-(%) ' =8842: m(t,) = 250{%) ' =202,

207. Peumcune: {=5,a=4, rAc 2 — APHPOCT B NPOHEHTAX, TOFAA no popmync

m(l)=[]+%0) -4-10° noayuaem: m(5)=(1+0,04) -4-10° = 4,87-10°.

§12. IMokazatenbHbie ypaBHEHHA
208. 1) 4”7 =1. Pemenue: 1=4°,1.e. 4" =4° orkyna x~1=0, x=1.
2) 0,37 =1, Pewenne: 1=03",1e. 0,3*2 =0,3°, orkyna 3x-2=0, x =—§-.

3) 22 =2 Pewenne: 2x =443, orxyza x =243 .

3 -2
4) (%) =(%] . Peutenne: 37 =32, otkysa —3x =2, x= —%.
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-3x
209.1) 27 =-;: . Pemtenne: T.x. 27° =(§J ,T0 =3x=1, x=—~:l; . OrBer: x=—-;-

2%
1

2) 400" =—]—. Pemenne: T.x. 400° = L ,T0 —2x=1, x=——l-. Oteet: ~—
20 20 2 2

-2

3) (%) =25. PciicHue: T.X. 25 =[%) ,T0 x=-2,0tBET: X=-2.

x 4
4) 1 =—1-.Pemcnue:'r.x.i= 1 ,To x=4.0TBeT: X =4.
3 81 81 {3

210. 1) 3-9° =81, Pewienne: ypasHcHHe paBHOCKIBHO 3-37 =3%, e, 3%* =34,
Orciona 2x+i=4, x=1,5.Orsrer: x=15.
2) 2-4* = 64, Pcuienne: ypaBHCHKE paBHOCHIbHO 227 =2° 1., 27" =2°,
Orciona 2x+1=6, x=2,5. OtBeT: x=2,5.

X

i 1
X+ XtT4x-2
3) 3° 2.3*"? =1, Pewenue: ypapuenue pasocumeio 3 2 =3, Orciona

x+l+x—2=0, x=3.01'ne'r: x=2.
2 4 4

4) 0,57-0,5""% =2 Pewenue: 0,5 -0,5* =057 =0,5**, 2=0,5",
nojromy 8—-x=-1, orkyna x=9.0tBer: x=9.

2
5) 0,6*-0,6° = %%T . Pewenye: ypasnenuc pasnocunsho 0,6 = 0,6%7°

Orcioaa 3+x=2x-5, x=8.0tser: x=8.

2x 2x
6) 6"'l=6{1] . Pewetne: 6" 1 =6% .67 =6, 6-(1) =66 =6"%,
. 6 6 6 6
T.e. 67! =67 . T.k. nokasarenshas $YHKUMS — B3aUMHQ OZHO3HAYHAS, TO
3x-1=1-2x,1e. x=0,4.OtBer: x=04.
211, 1) 3% +3% =108 Pewenne: 377'(1+3)=108; 377 =27; 3" =3°,
Orciona: 2x~1=3, x=2.Otset: x=2.
2) 27227230, Pewenne: 2°72(2*-1)=30; 2% ?=2. Orcioma:
3x-2=1, x=1.0t18BeT: X=1.
3) 2 +277 42" =28 Pewenne; 2 (27 +142)=28; 27 =4; 27 =22,
Orciona: x-1=2, x=3.0t18BeT: x=3.
4) 37'-3743"" =63, Pewenue: 3 -3" 43" =3""'(1-3+9)=7.3"",
Te 7-37'=63;3"'=9; x~1=2, 0otkyaa x=3.OtBer: x=3.
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212, 1) 5" =8". Pewenne: tak kak 5* > 0, 1o pasaenum ofie yactu Ha 5", nony-

HUM: |=’2T=[‘§'] ,orkyna x=0.Orser: x=0.
i 1

2) [5) =(§) Pewennc: nomHoxkum ofe uacTH Ha 27, nosyuum:

2* 2y
l===;=| ,orkyaa x=0.OtBer: x=0.
¥ |3

3) 3* = 5%, Pemenne: Tak kak 5* > 0, To pazsenny obe uactH Ha 5%, noay-

un:iz-=i-= i =1, orkyna x=0.0OtBeT: x=0.
5 25 25

x

4) 4* =32, Pewenne: Bo3eeaeM 06¢ 4acTH B KBajpar, nonyuum 43 =3* , Pas-
2y
aenuM Ha 3%, nonyunm: [-—3—) =1,orkyaa x=0.0rser: x=0.
213. 1) 9* —4.3* +3=0. Peurenne: 3ameunm » = 3* , torna u’ ~4u+3=0 . Otky-
rau=3nmu=1.Te.3 =3, x=1nm3 =1, x=0.0Omser: x=1, x=0
2) 16°—17-4" +16=0. Pewenne: 3amennm y=4", Toraa w>-17u+16=0;
u=16 M u=1.Te 4" =16, x=2unm 4" =1, x=0.0tger; x=2, x=0.
3) 25° ~6-5" +5=0. Pewenuc: 3amenum u = 5*, Torna > —6u+5=0. Orky-
nau=Sumu=1.Te 5 =5, x=1 na 5=}, x=0.0rser; x=1, x=0
4) 64" -8* —56=0. Pewennc: 3amcHuM u =8 ,Toraa u” —u—56=0.0rkyna
u=8 nu=-7.Te. 8 =8, x=1 wm 8 =-7, .e. kopucii ner. Oteer: x =1
2i4.1) 372 =1 Pewenue: 3772 =3% re. x*+x-12=0. Orxyna x=3,
x==4.0tBer: x=3, x=~4,
2) 27771 =1 Pewennc: 2* 7 =2% e, x - Tx+10=0.Orkyaa x =5,
x=2.0r1BCT: =5, x=2.

-1 -

) x! -
3) 277 =4, Pewenne: 22 =22, re. ~ ;=2; x=1=2x-4, x+#2.01-
x—
xyna x=3.0Orser: x=3.
1 IR i 2
4) 0,5¢ =4*" Pewenne; 2 * =2, T, ~—=—m; —x—1=2x,x#-1,

x x+1’
x#0. Orkyna x=—%.0me‘r: x=—%.
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S
215.1) 0,3* "' =1, Peluennc: AanHoe YPABHEHHC PABHOCKIILHO YPABHEHHIO
B -x'+x-1=0,1e. (x* +1)(x-1)=0, KoTOPOE HMECT CAMHCTBEHHBIIE KO-

peib x=1.O7BeT: x=1.

1 -xt-2x+3
2) [23) =1. Pewicnue: ypasHChne paBHOCHABHO — X’ —2x+3=0,
orkyaa x=-3 u x=1.0rBer: x=-3, x=1.

3
3) Vxazauue: 5,1\/57= 5,12, ananornuHo 1).

4) Yazanue: 10077 =102 7" aganornuso 1).
216. Yxasanue:

1 4
1 3100 =10%; 2) 410000 =107 ;

!

3)225=15% 4) =107,
. 410000
5 (o) =102 6) 100¥" =10%'~2,

, | 3
217. 1) Vxa3anue: JaHHOC YPABHCHHC PABHOCUIBLHO YPABHEHHIO X~ —Zx =3

0,06
2) 5% (%) =57 . Pewenue: mpeoGpatyem ypasHesue 5°0% = 5%
toraa 0,1x+0,06 = x?; 50x? ~5x-3=0.Orciona x=03, x=-02.
Otser: x = 0,3, x=-02.

Ji=x -1 %
3) (—]2- (%j = (%) . Pewenne: 0.0.Y. x <1. lpeobpasyem ypasneuue
N

1-x-1 2x
(%) =(%) ,Torma yl—x =2x+1.TIpn 2x+12>0 Bo3BEneM B KBaA-

par, nonyunm 1-x=4x" +4x+1; 4x" +5x=0.Tc. x=0u x =—-% (e ynos-
nersopset ycnosHio 2x+120). Orser: x=0.

4) 0,7J"T 0,77 = 0,7& . Pewenue: 0.0.Y. x 2 0. [lpeobpasyem ypagHcHHe
K BUAY 0,7‘/"—&'2 =0,7":, TorAa m-2=~/;; m=2+\/;. Tk.
obe  4acTM  MNOAOKHMTENLHBL,  BO3BCACM B KBaJApaT,  MOAY4YHMM

x+12=x+4J;+4,T.e. \/A_’=2, x=4 Otser: x=4,
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218. 1) Veasauue: 7° =77 =7 (7-1).
2) Yikazanme: 327 #3272 -3 =304 (37 137 -],
3) Vasauue: 5 +3.5%°2 =5%72.(52 +3).
4) Vrazanne: 2°' +3.21-5.2" =27 . (22 +3-5.2).

219. 1) 77 =3, Pewcuuc: pasnenum ypasHenue Ha 37 >0, nonyuum:

x-2

;—_x=1;(7~3)"3=1,1.e. x-2=0, x=2.0tmBer: x=2,

2) 2% =3, Pewenue: pasacnum ypasuchue Ha 3”7 >0, nomyumm:
x-3

2 o1 (23)7 =1,te. x-3=0, x=3. Orser: x=3.

3

142
3) 3¢ =57 Peweune: T.x 06c UACTH YPABHEHHSA NONOKHTENIbHSL, BOIBEACM
x=2

B UYCTBEPTYIO CTENEHb W DA3/IC/iUM Ha 54250, MONYuHM: W:];

3 xt+2
[g-;) =1,Te. x+2=0, x=-2.0rBer: x=-2.
x-3

4) 42 =3""Y Pewtenne: pasnenum ofc 4acTH ypasHeHus na 3°°°% >0,

=3
2

RS
noayunm: 1= ——@L 2 ( 2

4 x-3

prri (32)‘_3 =9x—_3= ;) ,T.e. x=3=0.0tger: x=3.

220. YxasaHue: TaK KaK MoKa3arensHan (PyHKIKA B3AVMHO ONHO3HAYHAR, TO Pa-
BEHCTBA BEINONHEHSE, €C/M PABHbI [IOKA3ATE/H CTENCHH.

221. 1)-3) Auanornuno 4).

. 4) 31‘1 = 3|2"‘|"
PewicHue: Tak Kak noxasatenbHas (byHKU.Kﬂ B3aUMHO OAHO3HA4YHasA, TO

M =|2—x|—l . Paccmorpum tpu cnyuas: a) x < 0,Toraa —x =2-x-1,1e. 0=,
3HAYHT B 3TOM ciyuae kopHeit wer; 6) 0<x<2, Torna x=2-x-1, Te.
x=0,5;8) x22,10raa x =x-2—1, 1. 0=—3, 3HaYNT B 3TOM CllyH4ac KOpHCi
TaKxke HeT. Oreer: x =0,5,

222.1) 3% +3" = 77" +5.7" . Pcuichue: BoineceM 0B1IME MHOKUTENH 32 CKOGKY

33 +1)=7(745); 3°.28=7"12; 3-7=7"-3; 3 =7, Pasenum

=
obc yacTH Ha 7"'>0,nonylmM (%} =]; x=1=0, x=1.0Orser: x=1.
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2) YiasaHue: ypaBHCHHE PaBHOCHIbHO 37! 3% = 574 _3.5%3,

3x+3(3 _1)= 5:+3(5_3); 3543 S 5543

3) 27 4+75* =7+ 12311, Pewenue: npeoGpasyeM faHHOE ypaBHEHHE:

2= T =7 322 1L =T P T 2127 =67
A

Torna 7 =—7-,'r.e. 3-x=1, x=2.0Otser: x=2.

4) 27427 =351 =372 22773 12,33 | Pewcnme: npeoGpasyem ypasue-

x-3
nue: (16+4+1)-22 =(3+9+2).3*%; (%) =~§-.T.e. x=3=1, x=4.
Orer: x=4.
223, 1)-4) Ykazatue: COOTBETCTBYIOILEH 3aMCHOM CBERUTE YPABHCHHUE K KBAAPAT-
HoMmy. Cwm. 3anauy 6 §12 yueGnnxa.
5) AHanoruuto 6).

6) 5" +34.5™ 7.5 =0 . Pemenne: caenaeM 3ameny S* =u >0, Torna

Su® +34u* = Tu=0. To ects u(Su—1)u+7)=0, OTKyAa u=—;- nu=0,

u=-7 (ne ynosnersopstor u >0). Torza 5° =-;—, x=~1.0TBer: x=-1.

224, Tpu kakux 3auennsx x cymma uucen 2°', 2°™* u 2*? pasna cymme Gec-
KoHe4HO YObiBatowweH reomerpiueckoi nporpeccuw 6,5; 3,25; 1,625; .7
Peluenne: 1aHHas FreOMETPUMECKAd NPOrPeCcCUs MMeeT 3HaMeHarens 0,5, cie-

,5

JIOBATENBHO €€ CyMMa paBHa 7203 =13. T.e. HeOOXOOUMO pCUINTL YpaBHe-

e 27 427T 42 =13, 27427427 = (8+4+1).2" ¢, orkyna
2% =1, te. x=4.0mBer: x=4.
225. 1), 2) Vxazanue: cM. 3agady 212 n. 3).
3) VkazaHue: npeobpa3yiTe ypaBHeHHE K BURY 6" = 6.
4) Vxasanne: npeobpasyiiTe ypastienue k suny 327 =37,
226.1) 4-9"-13.6"+9-4" =0.

Petnenue: pasaenum ofe wactu ypasnenus Ha 4° # 0, nonyuum:

4 3—; -13 ~%+ 9 =0. IIpeobpasyeM NONYYEHHOE ypaBHEHHC:

2x x x 2x x
4.3z -13-3—22~+9=0;_4. 3 —13-(3 +9=0.
2% 2% 2 L2
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CnenaeM 3aMcHY (EJ =y>0,ror11a 4 ~13u+9=0,Te. u=1u u=%.

Orcrona HaxonuM pewennst x =0 u x=2. Orser: x=0, x =2.

2) Ykasanue: pasnenute obe wactu ypaBHeHus Ha 16" M caenaiite 3ameny
X

u= 2 . AHanornuHo 1).

227. 1) 4" +25" =29. Peurenne: 1ak kak ¢pynkuun y=4" u y =25 crporo

BO3PACTAIOT, TO M Gynkuns y =4" +25° cTporo BO3pacTaert, a 3HAUMT, PHHH-~

MAaeT KaX10¢ CBOC 3Ha4eHHE POBHO OJMH pa3.
2) AHanoruyto 1).

§13. HokazaTenbHble HEPABCHCTBA
228. 1)-5) Ananoruuto 6).

x-1
6) (%) S%. Pewenne: no csorictey 9 (§12) nanHoe HEpPaBEHCTBO PaBHO-

CUNLHO HepaBeHeTBY x—122, Te. x 23 . Otper: x23 .
229, Cwm. 3anauy 3 §13 yuebuuxa.

230. 1) Cm. puc. 38. 2) Ananornyno 1).
3) Cwm. puc. 39. 4) Ananoruuso 3).
231. 1)-3) Ananornuso 4).
2 6 +x g (e 64
4) (25) 576. Pewenne: npeobpasyem HepaBEHCTBO K BULY 3 S? ,

Torga no ceoiictey 8°(§11) naHnoe nepaseHCTBO paBHOCHNBHO 6x° +x <2,

.OTKyA3 -—Z—stl.Omer: —Estl.
3 2 3 2

A

Y Y‘l
y=x+l, y=2*
//
4 N\,
/ \. 1
4
e 1Y Mozg
N N ol
’ 3 - \\ X
i > N
’ o X yEET LN "{»75

Puc. 38 Puc. 39
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232.1) 372 +3" <28 . Pewenme: 37 +3° =3'(3° +1)=28-3*", 1.¢. Hepasch-
CTBO PaBHOCHALHO 28-3" <28; 3" <. Te. x-1<0, x<1.Orer: x<1.
2) 2423 517, Pewenne: 27 42 =2"‘(1+24)= 17-2"7, 1.c. HepaBen-
€TBO paBHOCUABHO: 1727 >17; 27" >1.Te. x~1>0, x>1.0mser: x>1.
3) 2% 42272 1223 > 448  Pewenne: 227 + 2272 +2%73 222344 2+4));
Te. 2% 264 2x-326, x24,5. Oter: x=45.
4) Yazauue: HCPABCHCTBO PaBHOCHABHO 5°°7° - 624 <624

233. 1) Yxazauue: cnenaiite 3aMeny u =3, 1orna #> —u—6>0.
2) Yiasanue: caenaiire sameHy = 2%, Torna #° ~u <12,
3) Ykasanue: cenaiite sameHy u =5, Torna Su’ +4u—1>0.
4) Vkasanue: cacnaiite 3ameny u = 3%, Torna 3w’ —1ly <4,

234. 1) y= V257 =57 . Pewenme: Heobxomimo 25* ~5° 2 0. Cucnacm 3aMCHY
5 =u>0, orma u’—u20, orkyna u<0 (HC YIOBNETBOPACT YCIOBHIO
u>0)unm u21,1e. 5° 21, x=0.0T1BeT: x20.

2) y=+4"—1 . Pewenne: 4*-120; 4* >1.Te. x20.Orser: x20,
235. TIpx Kakux 3HaYEHUAX X ZHAUCHHA DYHKUMH p =(%)‘ Gonble 3HaUCHUHA
Qynkuny  y = (yz)' +12 7 Pewenrie: HeoOxoauMO pCLUMTL HEPABCHCTBO

2
M)' >(%)' +12. CaenaeM zameny ('%)' =u>0,rorna u° -u-12>0,1e.

u >4 unu u < -3 (ke yroanersopset ycnosuio u > 0). Torna (%y >4, no

cBoiictey 9 (§11) x<~2.OtBer: x<-2.

. 236. 1) Ananoruuno 2); 2) Cwm. puc. 40;
3) Ananoruuto 4); : 4) Cwm. puc. 41.
237. 1) Cwm. puc. 42; 2) Cm. puc. 43;
3) Cwm. puc. 44, 4) Cm. puc. 45.

238. 1) 119 5 11% . Peweime: OOH x = -6 . Takuwm obpa3oM, Jx+6>x. Mpu

x < 0 HepaBeHcTBo BepHo Ha Bced OOH flpu x > 0 Bo3Benem o6e yacTn Hepa-
BCHCTBA B KBAJIPAT, NONYUHM: X +6> x°; x* ~x-6<0, =2 < x < 3. O6veau-
uas oba orseTa, nonyuaem —6 <x <3.Orser: -6<x <3,
2) 037 5037, Pemenne: OOH x £30. To caoiictay 9 (§11) ¥30—x <x.
Tlpu x <0 HCPaBCHCTBO HE BLINOIHCHO, NPH x =0 MOXHO Bo3BECTH 00€ Yac-
T HCPaBEHCTRA B KRAJPAT, nonyuuM 30~ x < x”. Orkyna 6 < x <30 (¢ yuetom
OOH) unu x <5 (He ynosncropact ycnosuto x 20). Orger: 6 < x <30,
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Y4 vA

Sy
z 3
-1 \\ i
\\
Puc. 41
4
Y A
\| i
//
//
Necr” -
i =3
! X
Puc. 43
A
Y /y=x3—-l
/
//
\ / y= l
2
7 >
L’
-t
/ 7
Puc. 44 7 / Puc. 45

239. 1) Yxazanue: caenaite 3aMeHy u =[-§—) .

2) Yxa3auue: npeolpasyiite HepaBeHCTBO K Buay 0,2 244 %071 51|
4*

4X _3X

4 44" +4.3F

CTBO: ——?4—;-3,—-— < 0. Pasnennm yncnuTens ¢ 3HameHarens Ha 3° 20,

3

<4.Pemenne: 0.0.H. 4" #3* 1. x # 0. ITpeobpasyem nepaseH-
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—3(/ +4 4/ Y 43y
NONYy4HM (/). 3aMeHy (/3) =y >0, TOra i <0,
: _

4
T.€. u>—3—’- wm 0<u <1. Orkyna Haxonum x>1 nm x <0,

. l 2x 1 (x-S
4) Yxasanue: nmpeobpasy#c HEPaBCHCTBO K BURY 3 <|= .

2
§14. Cucremsl noka3aTeIbHbLIX YPABHEHHIH H HEPABEHCTR

2x-y=1 =2x-1 =2x~1
20.) 07 &) e T

5% =25 57 =25 57l =5
PeleHHE: U3 NEPBOro YpaBHEHHA BbIPa3uM y U NOACTAaBHM BO BTOPOE ypaBHe-
HHe cucTeMsl, oTkyla 3x—1=2 1e. x =1,y =1.Oreer: (1; 1).

2) x-y=2 y=x-2 y=x-2
t =4 2
3 =% 3ty =% hnd 32 372
PeilicHKe: 13 NEPBOro YPaBHEHHS BLIPA3IUM y, NOACTABHM BO BTOPOE, OTKynad

FP+x-2=-2,1e. x,=0,3,=-2; x, ==Ly, ==3. Otper: (-1;-3), (-2, 0).

x+y=1 {y=l—x
3) 2er g = L2H"=2] o x-l+x=3,1¢ 2x=4, x=2, y=~1.

Orser: (2;-1).
x+2y=3 x=3-2y
- —3y= =1 =21
4 [3”:81 @{33_2_”_‘:34ﬁ3 Iy=4,1e y= Y, x=2 4.

Orset: (2% %)

4.2 =32 [ =2? {2x+y=5
, Toraa
38x+| = 33;' 3¥x+| = 33y A {x+1= 3y

Petnas cucremy, nonyuaem oteet (1; 3). Oreer: (1; 3).

P =gl P =3t [3x-2y=4
2) o =3 i ,T.e.x=y,y=—l.
385,37 =27 goeer = 33 6x+y=3 3
242. Yka3zaHHeE: CIOKUTE YPABHEHUS CHCTEMbI,
243, 1) Yxazaune: JOMHOXLTE BTOPOE YPABHEHHE HA S U CIIOXHUTE C MEPBLIM.

241. 1) !
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2) AHanoruyso 3).
16” —16* =24,
16**” =256.

v—u=24
Peinerne: 3amenuM 16" =u,16” = v, Torza
uv = 265

Bucra HaxoauM pewchus: (8; 32) u (-32; -8). U3 nepBoit nape! peleHnii no-

. Toraa no Tecopeme

3 5 . 35
nay4aeM x = z,y =T BTOpas napa peweHuii ve gaer. OTser: ZZ .

4) Ykazanue: caenaiite 3aMeny nepeMerHbix 3  =u u 27 =v.
5) Ykasanue: NepeMHOXbTE YPABHEHUA CUCTEMbL, NONY4HTLCA 1577 =225,

6) YkazaHnue: epeMHOXKETE ypaBHEHHA CUCTEMBI, NOMYuHTLCA 677 =36,
244, 1) Ananoruyo 2)

0 3]0.("471 = 0 3~I01~7
2){" i PetneHue: RaHHas CHCTEMa PaBHOCHJIbHA CHCTEME:

3,7 <3,7*

10x% —47x = -10x-7
M3 nepsoro ypasHenus HaxonuMm x, =3,5 n x, =0,2.

5’ <4
TlepBbiii KopeHsb HE YI0BACTBOPACT HEPABEHCTBY, @ BTOPOH ~ YAOBNETBOPAET.
Orser: x, =0,2.
245, 1) ananoruuno 2).
(0,2”)" = 0,008 xy =3
2) 10,4" =0,4*°  Pewennc: nanHas CUCTEMA PABHOCHIIBHA: <y =35-x
2405 <1 y=x>0

Periast cucteMy, M3 NCPBOro M BTOPOTO YPaBHEHHUS HaxoauM pewenus (25 1,5)
1 (1,5; 2), w3 HUX HEPABEHCTBY YAOBJICTBOPACT TOABKO Bropoe. OtaeT: (1,5; 2).

¥Ynpaxneuus k raase I
246-247. Yxazanune: BOCNONL3YHTECH CBORCTBAMH NOKa3aTENBHOM QYHKLUMH.
249. B Kakom 1pOMEXyTKE HAXOATCA 3Ha4eHUsl GYHKLMM IpK X € [— 1;2):
1) y=5". Peuieune: no cBoiicTBY nokasatenbioil ¢gynkuun 3ra GyHKUMS
BO3PACTACT ¥ NPUHUMACT BCC CBOM 3HAYCHHA MEOKAY MHHHMAIBLHBIM H MaKCH-
MabHBIM. MHHMManbHoe 3HaucHue y(—1)=0,2, MakcuMalbHOE 3HaucCHHE
y(2)=25. Orser: [0,2; 25].
2) Avanorunyso 1).
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62 I'nasa III. TlokasareasHasn dynkins (NeNe 250-254)
2 x+l 2 7-512 2 xtl
250. 1) 1,57 = 3] JlaHHOe ypaBHEHHC PaBHOCHNbHO [3] =(—3—] s

Te. 7-3x=x+1; 6x=6, x=1.01BeT: Xx=1.

S5-x 2x~3 x-5
2) 0,757 =[l%) . JlaHHOE ypaBHEHHE PaBHOCHIILHO (Z] =(—i—) R

Te 2x-3=x~5; x=-2.0rBeT; x=-2.

3) 5756 =1, Takum obpasom x> —5x—6=0.Orcioma x=—1 1 x=6.

Orser: x=-1, x=6.
4) AHaJtoTHUHO 3).

251.1) 2" +2° =18 . Pewenne: 2°*(2° +1)=18; 2*? =2. Orciona x-3=1.

Orser: x=4.

2) Yka3aHHe: NaHHOC YPABHCHHE PABHOCHBHO 37 (l+4-3)= 13; 3" =1.

3) VkasaHue: 1anHoe ypaBHCHUE PABHOCHIBHO 37! (2-32 —6—3):9 ;37 =1,
4) YKa3aHHe: ypaBHCHHE PABHOCHIILHO 5""(5z +3—6-5)=—10; 5 =5,

252. 1) 57" -5 -600=0. Pcuienue: 3aMcHuM & =5, Torna u’ —y—600=0.
Orcrona u =-24 (nocropouuuii kopeus) 4 ¥ =25.T.e. 5 =25, x=2.
Orper: x=2.

2) Ykasanue: 3amennte u =3* , Toraa W -u-6=0.
3) Viasanue: samennte & =3, torna 3u+u’ -810=0.
4) 4" +2""' ~80=0. Pewennc: CACHACM 3aMCHY NEPEMEHHOH 2° =u >0,

TOCRA yPaBHEHHE IpumeT BUA 1° + 2u —80 = 0 . [To Teopeme Buera ero kopun
u, = ~10 (we ynosnersopacr ycnosuio #>0)n u, =8,01kyna x=3.

Otser: x=3.
253. AnanornuHo 3apauam 228, 229,
254. Ananornuso 3anauc 236.

Hposeps ceba!

1. Ykazanue: (%J =57%, rpaduKu CHMMCTPHUHBI OTHOCHTENLHO ock OY.

5

3. Vkazaume: npeobpasyiite rannbic ypasHenue k suay: 1) 3°°

0.2 1.2
2. Viasanue: 1) [%j >(—l-) , TaK KaK §< 1;2) 5% > 5" takkak 5>1.

=3l(x—l),
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2) 0,274 20,29; 3) 3.2 =12 ; 4) crenaii-
Te 3aMeny 2" =u.
4. Vka3aHHC: JaHHOE HEPaBEHCTBO PABHOCHIILHO

1) x-2>2;2) x* =252,

255. Yxasanue: noxaxure, uto y(n)=2- y(n-1)
aan=123,....

256. Vkasanue: Bocmoas3yiitech Gopmysnoit
P(n)y=a-(1+ p-100)".

257. 3) Cm. puc. 46.

Puc. 46

258. 1) Ananoruuno 2).

52
2)16y0,25 * = 2% Pemenne:0.0Y. x2 1. TpeoGpa3yem neByio Hactb:

= 53 ofs-2 i X L
16Jo.25’ i =2‘\J(?lf) 4 =2‘\/2{ g =223 =29 Tora 2 =2,

Te. x—4=4+x+1 . Tlpn x24 nepas 4acTh HCOTPHIATEIbHA, BOBCACM B

krazpat, nonysuM x’ —8x+16=16x+16, otxyaa x=0 (nc YROBAETBOPACT
ycaoBuio x 24)u x=24. Oteer: x =24,

259. 1)-3) AHanoruuno 4)
4) 54" -16"+0,25-2*2 +7=0. Pewichue: npeobpasycm AcBylo 4acTh

ypaBuenua: 5-4°7' ~16" +0,25.2777+7 = %-4' ~4* +4' +7 u cnenacm
3ameny nepemennoit 4° =u >0 . Torna —u® +2,25u4+7=0,0rkyaa u; =4 u
'uz =-1,75 (He yaosnersopser ycnosnio #>0). Te. 4" =4, x=1.

Orper: x=1.

260. 1) 27* +27% =5 +.3.5 Peuienne: pasaeaum o6e 4acTH ypaBHCHHA Ha

5";¢0,r10nyth:16-3 +4~—2— =5+3,20'—2— =8, 2 =2-,T.e.
5 5 5 5 5

x=1.0mBer: x=1.
2)y-4) Ananornuso 1).
261. 1) Ananornuso 2)

2) 2.5 <107(10°™")?. Pemenme: npeoGpasyem nepasetctso 10° <1032,

Torma x* <3-2x,orkyna —3<x<1.Omser: -3<x<1.
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64 [naga [I1. lMoka3zarensHas dyHkuus (NeNe 262-265)
Ay
v4 6 W
y=P —3]
el X
L=z N >
X= \v'y =3 _3
Puc. 47 Puc. 48

3) Vkaszauue: cpenaifte 3aMeHy nepemcsHodd 2" =u>0, Tora
2
u(@W® =2u+8
uu -2ut8) o
2

- o 1 i
4) Ykazanne: cacnaiite 3aMcHy ncpemerHoi 3" =u > 0, Torna 3 < w1
u+ U~

262. AnanoruuHo 3ajaue 243.

It

2x >
263, 1) Cwm. puc. 47, Vxasanue: y = {2 x20

,x<0
2) Cwm. puc. 48.

264. AnanornuHo sagauc 226.

265. Peuintb HEPaBEHCTBO:
1)-3) Avanornuto 4).

2

4) s¥*¥ <25/ Pemenue: npeoBpasyem nepasenctso: 57 < 5™ torma

|x+ 4] < 2|x{ . T.x. 08e 4acTH HCpaBeHCTBA HCOTPHLATE/ILHb], MOXHO BO3BECTH
4
» kBanpar. [lonyunm (x+4)? <4x?, otkyna x < -3 Wi x> 4.

Orser: x<—-;1, x>4,
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IV rnaBa
Jlorapudmuueckas pyHkuus

§15. Jlorapudmni

OcHoBHoOe NoTapudPMHUUECKOEe TOKAECTBO:

@t =b, a>0a%,b>0.

266. Yxazanuc: ———3' 9 3 ‘
« 243 -

267.1) log, 16 =1log, 2" =4; 2) log,64=1log,2° =5;
3) log22=log~2' =1; 4) log, 1=log, 2" =0.
268. 1) mg2 =log, 2" =-1; 2) log2%=log22"’=-3;
3) lo J_ log, 22 —l 4) log L=10g 3_%=—l
82 5 2’ 3 % 3 e
269. 1) log, 27 = log; 3* =3; 2) log,81=log,3' =4;
3) log,3=log,3' =1; 4) log, 1 =log,3° =0.
270.1) Iog3%=log33'2 =-2; 2) Iog,%=log,3" =-
3)loJ_l sl 4) log, = =log, 37 =
O = b =———,
14} 23 2 g3 % 3 )
271, l)log, —log, l 2) log, 4=log, ! =-2;
L2 P!
3) logs 0,125 = log, 5 (0.5) =3; 4) log, s % =logys0,5' =1;
’ 1
5) logy s 1=log,; 05° =0 6) log, ¥2 = logl(_l_) oL
7 3\_2 3
272.1) log; 625 =log, 5" =4; 2) log, 216 =log,6° =3;

3 Wiernosa
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66 I'nasa V. Jlorapudmunucckas dynkuna (NeNe 273-278)
3) logq - = log, 4 7 = -2; 4) log,——=log,5"* =-3
84 % 4 H 8s 135 gs .
( | V3 1 -3
273.1) log, 125=log.| —| =-3; 2) log, 27 =log,| = | =-3;
5 ?l\ 5, 3 3\ 3
1 1y 1y’
3) log, —=log,} —| =3 4) log, 36=log,|—| =-2.
N 64 n 4 s N 6/

274. 1) 3" Pemenne: 10 OCHOBHOMY NOrapHMHUCCKOMY TOKACCTBY

3e =18 Orser: 18.

lag,
2) 5"’“"“:16; 3) 10["“"'2:2; 4) (.‘l{) T =6.
275. 1) 3°%*  Pewenne: 3V = (3"““2)q =2% =32 . Oteer: 32.
1 olox, 2 I~log 9 1
2) 3 T =20=64,; 3) 0,3 =6 =36, 4) 7' =97=3,

276. 1) gle:® = 230w = (w0} = 53 = 125
2) 9on't = 37w - (B2 202 2 14g;
3) 16787 = 4297 = (g7 f = 72 = 49
4y 025" =057 = o5t ) 22 2y,
277. 1) log,x=3. Peiienuc: 1o OCHOBHOMY J0rapudMHUYECKOMY TOKACCTBY
x=6, x=216.Orser: x=216.
2) logs x =4 . Pewenne: x =5 =125. Otser: x =125,
3) log,(5-x)=3 . Pewenue: 5-x=2"=§, x=5-8. Orrer: x=-3.
4) log,(x +2)=3. Pemenne: x+2=3"=9, x=9-2.Orsem: x=7.
5) logJ (0,5+x)=~1. Pewenne: (%] l =05+x,Te. x+0,5=6.0rset: x=55.

6
278. 1) log, (4~ x) . PerucHue: neobxoamumo 4-x >0, 1e. x<4.OtBer: x<4.

5

2) log, . (7 - x). Pewenne: Heobxomumo 7-x>0,1e. x<7.01BeT: X< 7.

1 1
. Pewenne: sicobxoanmo
1-2x 1-2x

3) log, >0,1e. 1-2x>0.Oreer: x<05

5
4) log,—— . Pewenue: Heobxoanmo >0,Te. 2x~1>0.Orser: x> 0,5

2x-1 2x~]
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5) log, (—xz) . Pewenne: HeoGxommo —x° >0, T.e. x> <0, 4TO HE BOIMOK-

4
HO HH 11PK KAKOM 3HAYCHUU X. Ortser: pCIUCHMﬁ HCT.

6) Iogw(— 2x* ) Pemenne: —2x>>0; x* <0,1e. x<0.Oraer: x<0,

1 3
= 1 1 -
279.) 1o i[i:lo L24 =—; 2) log,——==log,3 *=——;
9] 125 P 3 3\/5 ; 2
5
1 1 5 V7 Do) 2
3t —— = —| == 4) log—=log| 7*- 7 |==-2=~1=
) logg s T og%(zj 5 ) %5 g{ 3 3
280. 1) 9700 =398 = (3 f = 5% = 625
iIug4 1
I RN R
Nl = =3 2 =3t g =
() o) =47 =1
1 Stog,} .
3) (z] =2—2.(-5Iog:1) =(2|og,,\)' =3" 259049
) -
- 4iog, 5 -—3{~4Iogls 1‘,&)5 12
4y 27 '~=l ‘J=l ; =52
3 3
5) 10"*%* =1000-107"*** =1000-5' =200;
14210g, 3 \log; 3 )2
6) [.‘.) Ay (_I_y N L =2,
7 717 7 7
281. 1) log, log, 81=log, log, 3" = log, 4 =log,2* =2;
2) log, log, 8 = log, log, 2* =log,3=1;
1
3) 2log,, log,, 1000 = 2log,, log,, 10* = 2log,, 3 = 2log,, 27° =2~§=§.

1 1 1 1 ! 1
4) —log, log, 8 = —log, log, 2* = ~log, 3 = —log, 92 —
) glogy log, § =7logylog, 2" =3 log, 3= Jlog, 9% =75 =

5) 3log, log, 16 =3log, log, 4* =3log, 2 =3.
282. 1) log, 27 =3. Pewenine: 0.0.Y. x> 0,x # 1. [1o oCHOBHOMY JiOrapupMu-

yeckoMy ToxaecTBy umeem: x* =27, x=3 . Otser: x =3,
2) Iog‘l=—l.PemeHMe:0.0.Y. x>0,x#1. x' =%, x=7.01BeT: X=7.
7

1 7t
3) log, V5 = —4. Pewchue: 0.0Y. x>0,x%1. x*=45=52 =(5 ) ) .
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68

P !
Tk GyHKUMA Y = x™ BIAMMHO OLHO3HAYHAN, TO X =5 2 —-—2—5— .Orser: x=—.

25
283. 1) log6(49—x2). Pewenue: tcobxonumo 49—-x> >0, Te. x’ <49. Te.

~7<x<7.0tBetr: -7<x<7.

2) log,(x2+x—6). Pewcrue: Heobxommo x’+x—6>0. Te. x<-3 u

x>2.0metT: x<-3, x>2.

3) log, (x2 +2x+ 7). Pewsenue: neobxoaumo x° +2x+7 > 0, uT0 BCPHO 1Y
5

mo0oM X.
284. 1) log, (1~ x*) . Pemenue: Heobxomumo 1—x* > 0, 1e. x* <1. Tk, y=x°

B34HMHO 0/1HO3HAYHAR BopacTaowas Gpyuxuus, 10 x < 1. Orser: x <1.
-2) Ananornuso 1).

3) log, (x* + x* - 6x) . Pewenue: neobxoaumo x* +x° —6x >0, 10 ccTh:
4

x(x?+x=-6) = x(x+3)(x—2) > 0. Peias NaHHOC HCPABCHCTBO METOIOM HH-~

TepBAJIOB, HaXoAMM x > 2 win ~3< x<0.OrBeT: x>2, -3<x<0.
4) AHanoruyHo 3).

285. 1) 2* = 5. Pcwcuue: no onpeaenchuio x = log, 5. Orser: x = log, S

2) 1,2 = 4 . Pewenne: no onpencnennio x =log, , 4. Oteerix =log, , 4.

3) 47*% =5 Pemenne: 2x+3=log,5; X=19§-4’§;§.OTBCT:X=%25;3.
-~ ~log, 2
4) 77% =2 Pewenue: 1-2x =log, 2; le—lM.O'ch'r: x:.l__._lﬁ_.

2
286. 1) 7% +7* =12 =0. Pewcnuc: 3amenum u =7, Torna u’ +u—12=0.Or-

kyaa u=-4 u u=3.Te. —4=7" (pewennii ner) u 3=7". Oraer: x=log,3.
2) Viasauve: cacnaiite sameny u =3°,Torna #> —u—12=0,
3) 8! —82"' =30. PcweHue: BBEACM HOBOC HeM3BecTHOe y =8 . Toraa wc-

XOIHOE ypaBHeHHe npumet Bua: 8y -—%yl =30; y* —64y+240=0, otkyna

» =60, y,=4. Te. 8 =60 um 8 =4. Torna x=log,60 wunn

x#logﬂ:%.O’mcﬂ x =log, 60, x=§.

4) Vkazanue: CAENANTE 3aMCHY U =[ %J ,Torna u' —5u+6=0,
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287. 1) 3" +2°)(3" +3-2")=8.6". Pcuicuue: pazfcnum ofe 4acTH ypaBHeHHA

¥ x x .2x 2 * 3 x
na 6* #0. Monyuum: ~(—3———T_—2~1~M=8, (l+(—] I(—-) +3}=8.
3.\ 2x 3 2

2V
BBenem HOBOC HEW3BCCTHOE y=(§ >0, Torna ypaBHCHHUC MPHMCT BUA:

Q +y)(3+l] =8; 4+3_v+l =8 . llomnoxum ypasHeHue Ha y #0, nomy-
¥

Y
. Te. 3 =1 uamn E =—l-,
3 3 3
1 1
Torna x=0 nam x=log2-.0rBCT:x=0,x=log25.

3 3

2) Vxasamue: packpoiite ckobku: 6:15° +5.3% 6.5 ~5.15° =8-15";

unm 3y* ~4y+1=0,0tkyma y, =1, y, =

|

5.3 ~6-5% =7-15" n pasacsmte ypasueimne na 32 5—6-(—:5;) =7~[-§J .
Jancc cacnaiTe 3aMeny u = (;) ,toraa 6u’ +7u—5=0.
) x>0
288. 1) log,(2x-1). Pcutenuc: HeoGxoammo {x #1 , orcona; x> 12 s
2x-1>0
.1
x#1.0Orser: A<x<l, x>1.
x-1>0

2y log _,(x +1). Pewcune: ncobxoaumo {x—1#1, otkyna: x>1, x#2.

x+1>0
Omer: x>1, x#2.

289. Pewenue: BBeaeM HOBOC HeusBecTHOC ¥ = 3" >0, TOra ypaBHCHHE IPUMCT
sua y*+a(l —a)y—a’ =0. Tlo Teopeme BueTa KopHH 3TOTO ypapHCHUs
y=a’ny,=-a.llpn a<0 y,,>0,crcposarcnsio 3 =a* u 3* =-a,
Te. x=log, al,x= log;(—a). 3amcTuM, YTO 3TH KOPHH COBIANAIOT MpH

=-1.1lpn a=0 y, =0, Te. pewenuit ner. llpn a>0 y >0,a y, <0,
Te. x=log,a’. Oteer: npu a<0, a#-1 x=log,a’,x= log,(—a) ; npn

a=0 pewenuii wet; npu @ >0 u a=-1 x=log,;a’.
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§16. CpoiicTa norapudpmon
(a>0,a#216>0,c>0)

CepolicTBa:
. . b
I. log,b+log,c=log, bc; 2°. log,b-log, c=log,—;

¢

3. log, b* = plog, b; 4" log,. b= —l—logu b
p

290. 1) log,, S+log,, 2 =log,, 10=1; 2) log,, 8+ log,,, 125 =log,, 1000 =3 ;

3) log,, 2+log,, 72=log,144=2;  4) log, 6+log3 =log,9=2.

291. 1) log, 15— log, logz(IS —é) log,16=4;

2) logs 75— logs 3 =1log,(75:3) =log, 25=12;

3) log, 54-log, 2=log,(54: 21 = log, 27 =-3;
3 3

3 3
4 1 B Lo 1
)long—Iog"}Z—-logX I—g..Z —logsgj—-—l

2) log, V12l =log,, 11* =

W N

24
292. 1) log,, V169 =log,, 13* =§;

7

5 I
3) log, Y243 =1log ( =-=; 4) log, === log, 2
3 s 4 4128
293. 1) Iog812—10g815+10g,;20=Iogx(12:15-20)=Iogsl() 105}(8J —%»

2) log, I5+log, 18—log, 10 = Iog9(15-18:]0)= log, 27 = log, 9;3- =-2—,

3
3) %1og,36—|og,14-3log7{/E=1og,(362 :14:(%/2—1)‘J=

=log, 7t =-2

=1
1421
4) 2log, 6-Llog, 400+ 3log, Y45 = log, 6 ~log, J4oo+log,(l/3)‘ =
3 3 ) 3 3 3

3

TN
=log136—log,20+logl45=|0g,(36:20-45)=10g|8]=|0g,‘l =-~4
3 3 3 ; 3 33
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3
294. 1) log, 8 _ log, 24 - 3log, 2 :_3_;
log,16 log,2° 4log,2 4
log; 27 _log,3’ _3log3 3
logs9 logs3®  2log,3

2
log;36-log, 12 log,{36:12) log,3 1.

log, 9 fog,3*  2log,3 2’
4 log, 8 __ log, 2 _3log2 _ o
" log,15~1og,30 log,(15:30) log,2”
295. Buiuncaurs log, x, ccam log, b=3,log, c=-2.
1) x=a'bVc . log, x=log, a’b*yc =log, @' +log, b +log, e =3+6-1=8.

04%/5 a-:%
3

1
. log, x=log,——=log, a* +log, b* —log,c* =4 +1+6=11.
.

) x=
! log AN
96,1, |og,24—510gz72 ﬁ/‘_ & (,,/— _log2V2 3.4 9
) . 18 log,33 23 8
log, 18——log,72 log log,—7= %%
3 38 3~/— JZ\/‘?
I E
N Iog7l4—jlog.,56 log, (|4 V_) log,7? 2.1 _4.
T ET TS
1ogo3o-%'0g«150 iog,bo:i%0)” g6t 07

) log24+l6gl\/l_ log, 4 ( ) Iog2(4 O log, (4 s[lﬁ)

|
log, 20+3log, 2 log,(20- 8) " log,(t-vi0)  2tog,fe-10) 2

. [
" 3log; 2--log; 64 3150 2 310g,2 0 o
4|0g52+;log527 4log52+;—log527 4Iog52+_—;-lbg527

297. Haiitu x 110 aaHHomy cro norapudmy (a >0, 5> 0):
1) log,x =4log, a+7log, b . Pewenne: log, x =4log, a+7log,b=log,a‘d’,
orkyna x=a*b’ . Otser: x=a*b" .

2

2) Ykasaune: logg x = log, i;?

af 2
a

3) Vxasanse: log, x =log, ——
R T



http://alexbooks.ucoz.com
72 Inasa IV. Jlorapudmuueckas Gynxumns (NeNe 298-303)

4) Vkazanuc: log, x = log, ‘%/;i/l_;"-
3 3

298. 1) 36" 410" \un? _gloe:3

=677 +10:10°87 =22 = 2545-27 =3

2) [817—2 4+25’°*"“] 497 = [3 giat 4125 ]7“"&2=4(%+%/§?J=19

3) 16 4 gTBPIS 6 s g3 g3 6 s 3 05 475

,10379 log; 6 ~log, 4 vf ~2loy
4) 72| 497 45700 1270 49" p 5 Nemd |
o Y 1 1Y) 72:5
=72 | 7 | el e S e = 22 2 0
416 16

’ )
gltet lelng h); b"— loguh 5t

=a .Te. log, p" = llog“ b, urA.
14

b Iog5(,2~llogI 3=l|ogé2+llog63=logﬁ\/2~3 =l,
2 ;2 2 2

2) 2log,s30+log,, 6 =log,30-log, 6 =log,30:6=1.
300. Buipasuts yepesa u b:
D logﬁ 50, ecnn log, 15 = a,log, 10 = b . Pewichuc: logﬁ 50 =2log,50=

=2(log, 10+ (log, 5+log, 3)-1)= 2(log, 10+ log,15-1)=2(h +a-1),

2) Yiazanue: log, 1250 = -;—logZ (2 : 54).

§17. NecaTuunble ¥ HATYpaJIbHbIe JIOrapugMbs
OCHOBHbBIE MOHATHS

®dopmyna niepexoaa: log, b= log, a

yrae abe>0azlb#lc#l,

Yactubie ciyuan: log, b= M ; log, b= lﬁ_a_ ;
| gb

. log, b=
log, a
303. 1) log, 25 = 825 " 2) log,8=188.
g7 g5’
3) log, 0,75 = |g0975. 4) logy ;113 = JBM3.
Ig

120,75°
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304. Ykazaune: ocnons3yiitech GopMynoii.nepexoaa, aHanorH4Ho 3agaye 303.
305. Ykazanue: socnonssyiitecs Gopmynoii iepexona, g kotopoit ¢=7.

306. 1) Yxasanne: lg6255 =log,; 625=2.

! log, 4
2) log, (log, 4-log, 3)= —EIOgZ[ loi. :
2

307. Pewnrs ypaBHCHHC:
1) log, x = 2log,3+4log,, 2. Peuicnue: 0.0.Y. x>0.
2log3+4log,s 2 =logs 9+ 2log, 2 =log,36. Te. logsx=Ilog;36, orkyna
x=36.0T18eT: Xx=36.
2) log, x~2log, x =9. Pewenne: 0.0.Y. x> 0. INpcobpasycm ypasHcHuc:

)] 1
log.3 |=—=log,2=-—.
g ] 5 25 2

Iog2x~210glx=Iog2x+210g2x=logzx‘; 9=1log,2*=log,512. Te.
2

log, x* =log, 512, otxyna x* =512, x=8.O7ser: x=8§.
3) Ananornyno 1).
4)-6) Ananoruyto 2).

308. Vkazauue: log,, 28 =?lz-log,(22 ~7)= log, 2 +%log7 7.

309. Yxazauue: log,; 30 = lel5 _lg3+les .
1g30  Ig3+1glo
log,24 log, 6+log, 2

log, 72 - log, 6° +log, 2 '

Y

310. Ykazauue: log,, 72 =

311. Ykasauuc: log,, 9 =log,, §4£ = log,, 36 —log,, 8.

log, 216 log, 24
log,3  log,3
=log,(3’-2')-log, 2° ~log, (2°-3)-log, 2* -3?)=
=(3+3log, 2)-3log, 2~ (3log, 2 +1)3log, 2+2)=-2.
2) Auanornyto 1).
313.1) log} x—9log, x =4 . Pewiciue: 0.0.Y. x > 0. 3amcuum u = log, x, Toraa

312. 1) =log,216-log,8—-log,24-log, 72 =

' -3u-4=0,1c. 4, =-1, 4, =4 Omxyna x, =y, x, =16.
2) Yxazauue: 3aMeHuTC ¥ = log, x, Torna 8’ +3u~1=0.

3) Yxasanue: 3aMeHuTC ¥ = log, x, Torna u? +%u ~1,5=0.
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4) log§ x~15log, x+6=0. Pewicune: 0.0.Y. x>0. 3amcunm u =log, x,

Toraa ' ~Su+6=0,T¢ u, =2, 4, =3.0mxyna x=9 u x=27,
314, 1) 10852 10843 10 5 ilog, 3= log 6=1.
log. 6 log,6
2) Ananornuno 1).

2log, 3 2log,3

log,9 2-05-log,3

315. [yctb X — NEPBOHAYANLHOE KONHHECTBO KUTEACH, V — KOMMYECTRO KHTEICH
uepes n ner. Toraa y=(1,08)"-x, orkyaa 2x =(1,08)"-x, 1.e. 2=(1,08)",
3HaunT n = log, o 2 = 9,006 . Orser: 9 set.

316. Ananoruuno 3anaue 315,

§18. Jlorapndpmuueckan GpyHkuus, ee cBoiicTna H rpadux
OcHoBHble CBOHcTBA:
l. dynkuus y = log, X — B3aHMHO OjIHO3HA4HaY,
2. O6nacts onpeaeneHus x>0
3. MuoxecTso 3HaueHuil — R,
4. ®yuxuna y =log, x BospacTaer ecnu a > 1, ybuBacrecin 0<a<l1.

S. dynkuna y = log, x umeeT KopeHb x=1.

6. Jlorapudmnueckas ¢ynxuus y =log, x n noxkazarcieHas QyHKkuus

y=a" (a>0,a#l) BlaumHO 0OparHbl.

318. 1) logJ% H IogJ%. Pewenne: T.k. 3 > 1, 1o Pynkuns y = log, x Bospacra-

6 5 YA
¢T, cneposarenbho log, 5 > log, ra | y=log, x
2)-4) Ananornuto 1). l‘
319-320. VYkasauue: Bocnons3syiitech CBOM- \
CTBOM MOHOTOHHOCTH  OrapuMHUCCKOH
dynkumu. 0 |
321. 4) Yiazauue: e~ 2,71. ~
322-323. Cwm. puc. 49. S——
324. Cm. §18 yucGnuxa. y=log%;
325. 1), 4) Ananornuno 3). ;

7
XY

Puc. 49



http://alexbooks.ucoz.com
§18. Jlorapudmuticckas dynkums, cc ceoiictsa u rpaguk (NeNe 326-331) 75

2) log, x<log, ;‘- Peuienne: O.O.H. x > 0. Tak kak y = log, x yObiBaiownas
5 3 s

1 1
DYHKINA, TO HEPABEHCTBO PABHOCHALHO HEPABCHCTRY X = e Orser: x 2 e

3) lIgx <lg4. Pewsenne: O.0.H. x>0. Tak kax y = lgx so3pacrarowas pyH-
KUKA, TO HEPABCHCTBO PAaBHOCHIIBHO HEPaBCHCTBY X <4, ¢ yyeTom obaacTi
onpeacnenns 0 <x<4.Orser: 0<x<4.

326. Ananornuso 3anauc 325.

327. 1) log,(5x—1)=2 . Pewenue: 2 =log; 5° =log, 25, T.e. log(5x~1)=log 25,

orkyaa Sx—1=25, x=4,8, Otser: x=4,8.
2)-6) Ananornuro 1).
328. 1)-3) Ananoruuno 4).

4) y= log,v,2 (4—xz ) Pewictne: Tak kak siorapupmudeckas (hyHKLMA onpenc-
JICHA TONMBLKO [PH [0NOKHTEABHBIX 3HAYECHMSX aAPryMCHTa, HCOOXOAHMO
4-x? >6‘OTKy11a —2<x<2.0mBer: —2<x<2.

329. loxaxmre, 4T0 dyHkuMs y = k)g:(x2 —l) BO3PACTACT HA NPOMCKYTKE X > | .
Pewienne: nannas QyRkums onpeieneHa nps x >1 1 cnpascuiuso Toxae-
cTBO! logz(,\r2 —I)= log,(x+D)+log,(x=1). D-uun  y=log,(x+1) »u

=log,(x~1) BO3pacTalOT. 3HAUHT # HCXOAHAR (HYHKIHA BOIPACTACT, KAK CyM-
Ma ABYX BO3PaCTA0WHX GyHKIIMiL.

330.1) %+lg3 u 1g19—1g2 . Pemenne: cpasHum uuncna %+lg3+ lg2= |g6s/I—0

_ n1g19. Tak xax 6\/5 <19, 1o nepeoe YKo MeHbLLe,

5+J_

2) Yka3aHHe: CpaBHHTC yncaa \Sﬁ "
3) Ananoruyuo 1).

4) 1glglg50 n Ig’ 50. Pewenne: 1g50 =1+1g5, sHauut 1 <1+1g5<2. Tor-
na lglglgs0<iglg2<lgl<0,a lg’ 50> 1, T.c. ICPBOC YHENO MCHBILE,

331. 1) log,‘(x2 —3x—4). Pewenue: hynkuns onpencnena npu x> —3x~4>0,

Te. npu x <—1 uan x>4.0T18er: x<-1, x> 4.
2)-4) Ananoruuno 1).
5) Ananoruuno 6).

6) log, (3"' —9). Peintenne: Aainas QyHkuus onpeaencua npn 37 —9> 0 Te.
353 oTkyaa x> 3. OtBer: x >3,
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332. 1) Yka3anue: rpaduk nony4actes u3s rpaduka Gynkunn y = log, x casurom
Ha O/IHY CAHHHILY BNPABO.
2) Ykazauue: rpaduk nonyuacrcs u3 rpapuxa dynkunn y =log, x casurom
i
Ha OZIHY CANHHLLY BICBO.
3) Ykasauue: rpadmk nonyuvaetcs us rpaduxa GyHKuHy y = log, x caABMroM
Ha OHY CAMHHLLY BBEpX.
4) Vkazanue: rpadux noaydaercs u3 rpaduxa pyrkunn y = log, x caBurom
3
Ha OIHY €QRHUILY BHU3,
5) Ykasauue: rpaduk nonydyacrcs us rpaduka Gynkunn y = log, x caBHrom
Ha 0HYy CAKHHILY BIIPABO U HA O;THY EAMHHULY BBCPX.
333. 1) Cwm. puc. 50; 2) Cu. Puc. 51; 3) Cm. puc 52; 4) Cm. puc 53.
334. 1) Cm. puc. 54; 2) Cwm. puc. 55. )
3) CM. puc 56; 4) Cm. puc 57.

It y=logx y

N Y // y=2x-5
AN
\ /
] i X 1N 4 X
\\ //
N y=-—x+l =
\-\ // y= log}/Z X
-5
Puc. 50 f Puc. 51
Y vd fy=2m
; _/_//_.’_‘_.___" / y=lgx
i 910 M s 10 §
y=lgx
Puc. 32 Puc. 53
Y y= |og,|x|

Pue. 54 Puc. 55
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YA y=3 Y A

™

o

y=log,

E > y=[i-log, 4
A X |
: [ M
Puc. 56 Puc. 57
p—ﬂ>0
335. 1) Vxasanue: pcuiute CUCTEMY HCPABCHCTB: 1§,
| -8|>0.

Vx+1>0

2) Yka3aHHC: PCLIMTC CHCTCMY HEPaBCHCTR!
1-8x* > 0.

§19. Jlorapudmuueckue ypaBHeHHR

336. 1) BrOpOC YpaBHCHHUE CACAYCT M3 NEPBOTO;
2) YpaBHEHHA PABHOCHJIbHBI;
3) 8TOpOE YPABHEHHE CIICAYCT M3 NCPBOTO;

4) logg x +log,(x -2)=1 u log, x(x—2)= 1.
PeweHHe: HalticM KOPHU BTOPOTO yPAaBHCHHA, OHO PABHOCHJILHO YPABHCHHIO
x(x - 2)= 8, otkyna x, =4, x, =-2. Bropoii kopeus ue ynossctsopset of-

JACTH ONIPCACNCHUS NICPBOIO yPaBHCHHA, I03TOMY BTOPOC yPaBHCHHE CC/LyeT
u3 nepsoro. OTBET: BTOPOE YPABHCHHE CJICAYCT H3 ICPBOTO.

337. 1) log,(x~5)+log,(x+2)=3. Peucane: 0.0.Y. x>5. Torna
“log,(x~5)x+2)=log,8; x1-3x-18=0, oTKyna x = -3 (HC yAOBNCTBO-
prer 0.0.Y)n x=6.Oteer: x=6.
2) Yxa3zanuc: Ha csoeit 0.0. ypaBHCHHC PABHOCHIBHO (x —2Xx+ 6)= 32,
3) Yxa3sanue: na ceocH 0.0, ypaBHCHHE PaBHOCHIBLHO (x + ﬁXx - ﬁ): 1.
4) Ig{x—1)+1g(x+1)=0. Pewenne: 0.0.Y. x>1. Torna
la(x—=1)+1g(x+1)= lg(xZ —]),T‘C. x?=1=1,otkyna x=+2 u x=—+2 ~ue
yaosacTeopscT obnactu onpeaenchud. Otset: x = V2.
338. 1), 2) Ananoruuso 3).
x~x>0

3) log, (x3 —x)- log, x =log, 3. Pewenue: 0.0.Y. { 0 ,0TKyna x>1.
x>
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3
X =X

Torza log, (v’ —x)—log,xz log, = log,(x2 —1), Te. x —1=3. Toraa

X
x=2un x=-2 — He yrosncTBopscT obnacTH onpeaencuus. Orser: x =2,

339. 1) —;—lg(x2 +x~5)= igsx+ lg;l— . Pewenne: 0.0.Y. uckarp aocrarouno
X
C:I0XKHO, MOITOMY BbIIIOIHHM NPCoOPa3OBaHHA, a 110TOM CACIACM MPOBCPKY.
Torza lgvx?+x-5=1 Sx-SL\; Igl, re. Vxl+x-5=1, ¥’ +x-5=1,
X i
/
orkyaa x =—3 u x=2. [IpoBepka MoKa3sIBAECT, YTV TOJILKO BTOPOH KOpCHb
YIOBJICTBOPACT ypaBueHuio, Oreer: x =2,
2) Vkazanue: ypasuenne pasnocuisio lg Vx® —4x -1 =1g2 . Anazornuno 1).

5x+3>0

340. 1) log,(5x+3)= logj(7x+5). Pewenne: 0.0.Y. {7X+5 50"

3
TE X>~—.
5

Toraa ypasrcHue paBHOCHALHO Sx+3=T7x+5, x=—1 (He yaosnersopsacr
0.0.). Oreer: xopHeil HeT.
3x-1>0

,T.
6x+8>0
B oToM cayuac 110/l 3HaKOM NIOIapH(Ma CTOST NOJNIOKHTEIBHBIC YHCA M ypas-

2) log, (3x-1)=log, (63 +8). Pemenne: 0.0.V. { c. x>~;-.
2 2

HCHHUE PABHOCHIBHO ypaBHCHWto 3x ~1=6x+8, oTkyna x = -3 — e yaosner-
sopsict 0.0, OTBeT: KOpHEi HeT.

341. 1) log,(x—1)log, x =log, x . Pewenne: O.0.Y. x> 1. Ileperecem Bee B
npasyto 4acTh U mpeobpaszyem: log,(x-1)log, x—log, x=log, x(log,(x—l)—l):o,
orkyaa log, x =0 unn log,(x—1)=1.Toraa x =1 (ue ynosncreopsict obnac-

TH onpesicaeHHa) unu x =8 . Orser: x =8,
2), 3) Anaaoruuto 1).

4) logﬁ(x—Z)log5 x=2log,(x~2). Pewenune: 0.0.Y. x>2. Ilepenecem

BCE B NPaByiO YacTb N Npeobpa3ycM, NONy4nm:

logﬁ(x—z)log5 x=2log,(x-2)= log‘/3 (x~2)log5x—logJ3(x—2) =

= log‘ﬁ(x—Z)(log5 x—1). Torna log £(x=2)=0 nm log, x =1. 3 nepaoro

YpaBHCHHUA nojiydacM x =3, au3 Broporo— x=5.0T1BeT: x =3, x=5.
342. 1) Asanornuno 2).

log, x+log, y=2 {Iogixy =2 (xy=9
(=4 =1
yrr-2}+9=0 L9):—1%+9=o

Pewenne: obnacts onpenenchus cuctemul x > 0, y >0 . Pewas cuctemy, tony-

xly-2y+9=0

uaem X =-2 (ne yaosnergopser 0.0.)u x=1,Toraa y =9 . Otset: (1; 9).
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343. 1) Ananoruuno 2).

2) log, x* =3 . Pewenne: 0.0.Y. x* >0, 1c. x#0. Torna x* =4*, orxyaa

x=18.Orer: x =148 .

3) log,x3 =0. Pewenne: 0.0.Y. x* >0, te. x>0. Torma x> =1, orkyaa

x=1.0rmBeT: x=1.
4) AHas10rH4HoO 3).

(x+2)x+3)>0

x=2 =2. Pcwenue: 0.0.Y, { x-2
x+3
x+3

344. 1) log,(x+2)Xx+3) +log,

>0

Te. Xx>2 Ui x <-3. YpaBHeHHE PRBHOCUIILHO Iog{(x+ 2)(x +3)—x-——§—] =2,
X+

orkyna (x+2}(x-2)=4°, xt-4=16, x* =20, 1e. X =—2J§ "x, =21[5-.
O6a KopHs yoBaeTBOPAOT odnacru onpeaenchua. Orser: x = +245.
2)-4) ananorunsxo 1).

345. 1) 2™%*.5%' =1600 . Pewchue: obnacre onpencicHus ypastienn x> 0.

Torma 2%*7.5%* =8%*.5%" =40%", 1c. 40% =40°, omkyma lgx=2,
x=100. Orser: x=100.
2) AxanoruyHo 1).

3), 4) Ykazauue: caenaiite 3aMcHy Igx=u .
346. Otser: 1), 2) paBHOCHIBHBL.

lgx-lgy=7 [2lgx=12 x=10°
47y {E B B e ]
lgx+lgy=5 2Mgy=-2 y=10"

Pemenne: 0.0.C. x>0, y > 0. Cnoxure ypasHeHHs CHCTCMDI, 3aTeM BBIYTHTE

13 BTOPOIO ypasHchus nepsoe. Orser: (10°107).

1
4

1, 3

log, x +~log,— =4 o xy—~=—log. y=4 log, y=-2 =

8. x+ 5 log, log, xy=7log, ¥ {%zy v
x=8

=2
xy=2 xy=2 w=s
Pewenne: 0.0.C. x>0, y>0. llpuGaBbre k ncpsoMmy ypasHchuwo log, y

3
(nonyuum log, xy ) u TyT e OTHUMHUTE (HONYUHM -Elogz »). Jlanee noa-

1
craBbTe Xy =2 B nepsoe ypaBhetue. OTeet: (8; Z)
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348. Ykasauue: oGnacts onpeneicHus ypasienuit x > 0,x # 1. Toraa

1

log,a:1 .B1),2) a=2,r3)n4) a=3.Caenaiitc 3amcHy u =log_ x .

2]

349. 1) log . 9+log - 4 =2 . Pewictne: 061acTs onpeaenekna ypastenus x >0,
g, g y

x # 1. Tpeobpasyem ypasucHue:

log, 9+log; 4=%logx9+2log‘4=log_‘a/5+logx 4% =log, (3-16) = log, 48.

Te. log, 48=2, otkyna 48=x?, x= i4s/§ (orpuiarennhblit KopeHs He

YROBRCTBOPACT 00/1aCTH ONPCACNCHUR YpaBHeHua), OTBeT: X = 4\/5 .
2) AHanornuto 1).
350. 1) Ananornuno 2).

2) lg(2‘ +x+4)= x—xlg5. Peulenne: nepenuuieM ypaBHeHHE B BUAE!
lg(Z’ +x+4)+ xlg5=x,Toraa: lg(2" +x+4)+x|g5=lg(2" +x+4)+ Ig5* =
=ig5" 2" +x+4); x=1g10", r.e. 1g57(2* +x+4) =1g10" . Orciona

552 +x+4)=10". Tx. 5 #0,710 2" +x+4 =2, n x = —4 . [Tposepka no-
Ka3bIBACT, UTO TOT KOPCHb YAOBAETBOPACT HCXOAHOMY ypasHenuio. OTBeT:
x=-4,

351. 1) Yxazauue: cacunaiite 3ameny lg(x+1) =u,lg(x—-1) = v, Torna ypasHeuue

npumer Bun u’ = uv+ 207, (u—2v)u+v)=0, Te. lg(x+1) = 21g(x=1) wm
Ig(x +1) = ~1g(x — 1) . Jaaswe avanoruuno 3azadam 338, 339. Cm. Takxke 2).

2) 2logs(4—x)-log, (4 x) =3logs(4—x)—log, 2x. Pewenue: obnacrs on-~

4-x>0
penenchus ypasHenus: {2x>0 | 1e. O<x<4,x#05.
|2x#1

log,(4-x)

Tpeobpasyem ypasuchue: 2log(4—x)-log,, (4—x) =2log,(4-x)
) log 2x

>

log(4—x)

=3log;(x~4)—log; 2x. JloMHOXHM ypaBHe-
log, 2x

Te. 2logs(4—x)-

Hue Ha log, 2x = 0, nonyunm: 2log;(4—x) =3log, (4 - x)-log, 2x ~log? 2x.

3amenum  log(4—-x)=u, log,2x=v, torna ypastcHHe NPUMET BHA
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2 =3uv—v?, Qu-vu-v)=0. Te. 2log,(4-x)=log;2x wm
logs(4~x) = log, 2x . U3 nieproro ypasHenns naxonum (4—x)*> =2x, x=2
M x =8 (ne yaomnerBopscT obnacry onpeaeieHus). M3 Broporo ypasHeHus

4—x=2x,x=A.OTBCT: x=2,x=%.

352. 1) Yxazanue: log, 25= . 3amennte u =logs x . AHaJIOIHUHO 2).
ogs x

2) ,[210g§x+3log2x—5=logz 2x. PecuicHuC: ypaBHEHHC HMMCCT CMbICH

Tonbko nipu x > 0. Cnesaem 3ameny log, x =u. Toraa ¥2u’ +3u—5=u+1.
TTonKkOpeHHOE BLIPAKCHUC HEOTPHILATENbHO NPH ¥ 2 1 UK npy u < -2,5 . Tpu
u2-1 npasas 4acTb HEOTpHlATenbHa, Bo3scaem B ksanpar. [lomyuum
2 43u~-5=(u+1), W' +u-6=0, u, = =3 (e yA0BNCTBOPACT YCIOBUIO
u2-1)uu,=2.Te log,x=2, x=4.Oteer: x=4.

353. Haiitn BcC 3HAaYCHMA rapamMeTpa @, UPH  KOTOPBIX YPaBHCHMC
Slogs x+log, x—4log,, x = a umecT Kopuu.
Pewenne: 0.0.Y. x >0, xpome Toro, a > 0,a # 1. [pcobpaszyem ypaBHeHue:

1
5log, x+log, x—4log, x =5log, x+ |0g5 al

-2logs x . 3amcHum log, x =u,
ogs a

1
TOIN@ ypaBHEHHE TNPUMCT BHL Su+ L u-2u=a, |3+ =a.
logs a ogsa

1 1
[ocaeauec ypasucuue nmeet peticHus npu log, a # -3 TC.Npu a# —=. B

Vs

OCTafTbHbBIX CY4aqX YPABHEHHC PA3PCLUMMO OTHOCHTCABHO i, @ 3HAUHT HCXOIl-
- HOC YPaBHCHHC Pa3peIIMMO OTHOCHTENBHO X, T.K. MHOXCCTBO 3Ha4CHHIT HyHK-

1
uny y =log, x —Bea sewiectennas npaman, Otaer: a>0,a % =, a #1.

Vs

§20. Jlorapudmuieckne HepaBeHCTBA

354. Viazanue: 1) 3x-2>0;2) 7-5x>0;3) x* -2>0;4) 4—x" >0.
355. 1)-5) Ananoruuuo 6).

6) u,g%(z —5x) < -2 . Pewicnue: oGnacts onpenenenus snepaseHeTBa x < 0,4 .

2 2)?
Tk 3 <1, TO 1aHHOE HEPAaBEHCTBO PABHOCHIILHO HEPABCHCTBY 2 —5x > 3- y

T.e. 5x <-0,25, x<-0,05. Orger: x<-0,05.
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356. 1) Vkazanue: 1g8+1=1g80;
2) Vkaszauue: 2—Igd=1g25;

x-4<2

3) Ykazanue: peLmTe CHCTEMY HEPABCHCTB: 450
x—4>0.

3x-5<x+1
4) Yka3aHHe: PEIIUTC CHCTCMY HCPABEHCTB: {3x~5> 0

x+1>0.

357. Yxasauue: ananornyuno 3anaue 2 §20 yucOnnka.

3x+2
-x
3) y=4lgx+lg(x+2) . Peuchue: Hcoﬁxozlumo. 4yTOOB! BBITIOAHANACH CUCTC-

358. Ykazanue: 1) x2 —4x+3>0; 2) >0.

x>0
Ma HEpaBCHCTB: (X +2>0
lgx+lg(x+2)20.

Npn x>0 Igx+lgx+2)=lgx(x+2)20, te. x(x+2)21, orkyaa
x2-1+ ﬁ i x<-1- J2_ (xe ynosnersopsier 0.0.). OtBer: x < ~1+ \/5 .
4) Ananoruuno 3).

359. 1)-3) Ananornuuo 4).

4) log, (2x+3) > log, (x +1). Pemenne: O.0.H. x > -1 . Mpcobpa3zycm 1-8o:
2 7

x+3 >0, re. 2x+3 <l; x—+£<0
1 x+1 x+1
2<x<-1.C yucTou 0.0. nonyqacm 4o kopueii Het. OTBCT: KOPHCH HET.

360. 1) YkazaHue: JaHHOC HEPABEHCTBO PABHOCHIBHO CHCTEMC HCPABEHCTB

log, (2x+3)—log, (x+1)>0, logI

X —4x+3>0
{x2 —4x+3<8.Cm. Takxe 3anauy 3 §20 yucOuuxa, 3anauy 361.
2)-4) Ananoruuuo 1),
361. 1) lg(x? —8x+13) > 0. Pesenue: HEPaBEHCTBO PABHOCHILIIO CHCTEMC:
x*-8x+13>0
{xl —8x+13>1. 3amMeTuM, 4TO 1ICPBOC HCPABEHCTBO ABJSCTCA CJACHCTBUEM

BTOPOFO, TMOITOMY JOCTATOMMO PCIIMTh TONbKO BTOpoe. X' —8x+12>0,

(x-6)x—2)>0,0tkyaa x>6 uam x<2.0TBeT: x>6, x<2.
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2) Auanornuto 1).
3) Ananornuno 4),

4) log, (x* =5x —6) > =3 . PelieHue: HEPABCHCTBO PABHOCHILHO CHCTEME!
H

-5x~6>0 .
TR o5r-6>0 [x'-5x-6>0 [(x-6)x+1)>0
4 N , .
x’—Sx—GS[—% x? =5x-6<8  (xT-5x-1450 {(x=T}x+2)S0
PeuieHns nepBoro HEpaBeHCTBa x >6 unu x < —1, Broporo — -2<x<7.
OxonyatenabHo noayyaeM 6<x<7 nmmm -2<x<-l. OrBer: 6<x<7,
-2<x<-1.

x>0

362. 1) log, log, x* >0 . Pewenue: 0.0.H.: { . noayuacm |5 > 1.
3

2
log, x* >0
Toraa UCXOAHOC HCPABCHCTBO PABHOCHBHO HCpabeucTBy log, x1<l, Te.

xt<2, o< V2. C yuctom ofnactu onpenenchna 1< [+ < J2. Orser:
1<p]<+2.
2) Ananoruuno 1).

363. Yrazaume: 1) log,,a=~log a;2) log,, a=-lga.

364. Viasanue: cacnaiite sameny 1) logy, x=u ;2) log,, x =u.

365. 1) Yxasaune: cacnaiite 3amcHy lgx =u .
2) log;(2-3")<x+1-log;4. Pewcnue: ofnacts onpeacnenns HepapeH-

crea 2—-37">0,1e. x>log 3% . Ipeobpasycum HepaBeHCTBO:

x4

e+l X
log.(2-3"") < log 3 . log;(2-37")—log 3 <0, log,M:———l<0,
3 4 3 4 3"
42-3 . 4@"}4)
( ) X — LM <]
orkyaa Td. Cacnaem 3ameny 3" =wu>0, Toraa 3 .

JHomioxcum Ha 3u’ >0, noayunm 4Qu—1) <3u’ . Orkyaa u>2 unu u <£,
N v 2 2
3'>2 wm 3 <—3—, x>log;2 wm x< ‘083§~ C yucrom Q.0.

Iog3%<x<log,§ win x> log, 2. Orser: log,%<x<log33. x>log, 2.
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4x+7>0
3) log :_,(4x+7)>0. Pewenne: 0.0.H. x*~3>0,
x*-3#1

otkyaa ~1,75<x<~y3 nm x>\/§,x#2.
Toraa, ecit x” ~3> 1, TO IAHHOE HCPABCHCTBO PABHOCHALIO HEPABCHCTBY
4x+7>1,accam 0<x?=3<1, 710 4x+7 <1. B nepsom cnyuac nonyyacm

{x > -2<x<2
cHCTEMY:

, OTKyAa x > 2. Bo sropom cnyyae:
ax+7>1 A P Y {

4x+7<1
x<—1,5, ¢ yuetom ofnactu onpeaenenus —L75<x<-15.

Orser: x>2, ~1,75<x<-15.

x-1

4) Ykasanue: pacCMOTPUTC 1BA CNyHas: x-1 >1, 0< <l (em. 1.3)
S5x-6 5x-6

2 <
3 -179-2

366.

. Pewenne: caenaem 3aMeny 3° = u > 0, Toraa HCPaBEHCTRO

2
NPHMET BHA —— S
u

7
, 0bnacTb onpencicHUa Kotoporo u # lu # iﬁ .
oy PP p p!

ITeperccem BCe B JICBYI0 4acth W DPEOOpasycM, MOJYHHM HEPABCHCTBO

2’ - Tu+3
—(——112—5) <0, penias KOTOPOE METO10M UHTEPBANOB, NONYUUM U < —\/E
u—lp —

(ue ynosaersopact ycnosuio 4 >0), 05<u<l, ﬁ<u$3. Te.
0,5<3" <1, ¥2<3* <3.Orkyna log,05<x<0 nam log, V2 <x<1I.

Orser: log; 0,5 x<0, Iog,\5<xsl.

367. 4’(\)16"* -1+ 2] < 4]4‘ —ll. Peuwenne: caenaem 3ameny 4° =u >0, rorna

HEpaBCHCTBO MPHMCT BU r{"g—l + 2] < 4|u - l| ,
u
1yl —l
,,[ /1_(21*14,2]:,{ 16-u +2)=u[ 16-u +2]=416—u2+2u (s70-
u u u
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poe PaBeHCTBO CNPaBCnBo T.K. # > 0 ). Takum 06pa3oM, HCXOAHOC HEPABCH-

CTBO PAaBHOCH/ILHO HepaseHCTRy V16— +2u < 4|u —ll , obnacTb onpeaene-
Hus xotoporo 0 <u < 4. PaccMOTpuUM ABa Clyuas.

Iepestii: 0<u <1, Torna VI6-u? +2u<d(l-u), Y16-u" <4-6u. Ecnu
4-6u <0, TO HepaBCHCTBO, OUEBUIHO, HC BbIMOIHCHO; IpH 4~ 6u 2 0 Bo3Be-

neM ofie uacth nepasencrsa B ksaapar. MHonyunm 16~u’ < 36u’ —48u+16,

37u° ~484 >0, otkyaa # <0 wan u >%. C y4cTOM BCEX OFPAHH4CHHI B

3TOM Clyuac PelCHHIT HeT.
Bropoii cayuaii: 1S u <4, toraa ¥16-u® +2u<du—1y, JI6-u® <2u-4.

Ecan 2u—4 <0, T0 HepaBEHCTBO, O4CBHINO, HE BBIONHCHO; 1pH 21 —4 2 0
Bo3seaeM  ofe  uacTM  HcpasescTBa B KBaapar.  [lomyunm

16-u’ <4’ —16u+16, Su’ —16u> 0,otkyna u <0 nmm ¥ >3,2.,C yueroM
BCCX OrpaHMYCHUil oxoHdaTeHbHE oTBer 3,2<u<4. Te. 3,2<4' <4,
log,32<x<1,

Orser: log,3,2<x<1,

Ynpaxkuenus x rnase IV

368. 1) log,s 225=1log,,15* =2; 2) log, 256 =log, 4% =4
3) Ioglm-logﬁ @ =-5; 4) log7§£—loz,77 B=-3.
1? 1y
'369. 1) log, 64 =log, ] ==3; 2) log, 8"""%1( =—4;
4 3.3
3)log =log 4) lo; —1—=lo l6—6
I | g% o4 g% 3 .
370.1) log,,l—log,,l =0; 2) log,7=1;
23 L
3) log,, 64 = log,, 162 =5 4) log,, 9 =log,, 27° =3~
[}
371, 1) (01)** =10%% =03; 2) 107 =10" =%;

3) 570 < 5™

1 1 ~log. 4
- 4 =614 =4,
3 6
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i

372. 1) 4log, 3—-§log, 27-2log, 6 =log, 3* —log, 27% ~log, 6° =
3 H 2 B 3 H

= lof L =log L 2
%1137 36 547
2 \ 3 2, 300 6_ .1
2) Slg0,001+lg\/lOOO—EIgJIOOOChEIg]O’ +lglo-S1gl0 = -2+1——=2=.
373. VkazaHue: nepeiiante K norapudmam ¢ HaTypanbibiM (IECATHUHBIM) OCHO-
BAHUCM.

374. Yxazauue: log, x =~log, x, Takum 06pa3oM rpadvxu CHMMCTPAHHBI OTHO-
b .

cuTeabHo ocu OX.

A

375. Ykazauuc: 2) J5>1:3) l< 1;4) —23—<l.
(4
376. 1) Cm. puc. 58; 2) Cwm. puc. 59.
377.1) y=log, (5-2.\:). Peutenue: neobxomnMo, utobnt 5—2x >0, otciona x < 2,5
2) y= logz(x2 —Zx). Pewenue: Heobxoanmo x? —2x>0, oTciona x<0, x> 2.

378.1) log, (7-8x)=-2. Pewenne: 0.0.Y. x <%.T0ma log, (7-8x)=log, 4;
2 B 2

7-8x=4, X=-§“OTBCT2 x=

o | W

2) lg(x*~2) = lgx . P 0oy 1 72>
T - = . C) s OOY.
2(x gx . Pewenue >0

Toraa NAHHOC YPABHCHHUC PABHOCHALHO X2 —2 =X, KOTOPOC MMCET KOPHH
P

0
, OTKyAQ X > V2.

= -] (ne ynosnereopact 0.0.)n x=2.OtgeT: x=2.
379. 1) lg(x2 —-2x)= 1g30-1. Pewenne: Ig30-1= Ig%)o— =Ilg3, Tomna

x =2x=3,Tc.x=3 u x=—-1.0mBer: x=3, x=-1.
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2) 10%3(24’2 + X)= log, 6—log, 2. Pemenuc: log, 6—log,2=log,3, Torna
2x?+x=3.0Orcioma x=1 u x=-1,5.OmBer: x=1, x=-15.
3) Ykasauue: caenaiite 3ameny u =lgx .,
4) Yxazanue: caenaiite 3ameny u = log, x.

380. 1) log,(x—2)+log,(x-3)=1. Pewenne: 0.0.Y. x >3 . Toraa ypasnenie
pasiiocunbHo log,(x —2)}(x~3)=1, te. (x—=2)}(x~3)=2. otkysa x=4 n
x =1 (ne ynosaerBopsict 0.0.). OtBet: x =4.
2) fog,(5-x)+log,(~1~x)=3. Pewenne: 0.0.Y. x < ~1. Toraa ypanticiuc
pasrocunsto log, 5 —xx—l -x)= log,3’, Te. (5-x)~1-x)=27, otkyna
x =8 (ne ynosaersopser 0.0.) u x =4 . OtBer: x=—4.
3) Ykazanue: na 0.0, ypanueine pasHociabio (x—2) =3,
4) Yxa3zanue: na 0.0. ypaBHCHHC PABHOCH/TLHO (x - lXx + 4) =6.

381. 1) log,{x~5)<2. Pewennc: O.0.H. x>5. Torna HepaBeliCTBO PaBHOCKABLHO
x—5<4,x<9. Cosmeutan ¢ 0.0., norydaem 5<x<9.Otser: 5<x<9,
2) log, (7 - x)> 1. Pewensier O.0.H. x < 7. Toraa sepaBeHcTBO paBHOCHILHO
7-x>3, x<4.0t18BeT: X<4.
3) logl(2x+ l)> —2. Pewenne: O.O.H. x>-0,5. Torna 2x+1<4, x<1,5.

Cosmcugas ¢ 0.0., nonyunm —0,5< x <1,5.OrBer: -0,5<x <15,

4) Yeizaume: Ha 0.0. HepaBeHcTBO paBHOCKHAbHO 3—5x > 8.

382. 1) log,(5-4x)<log,(x~1). Pemeune: 0.0OH. 1<x< l% . Torna Hepasen-

. 1
CTBO paBHOCHNIBHO 5~4x<x—1; 5x>6, x> |—5-. Cosmeutas ¢ O.0., nony-

4acMm ]—]-<x<l-l-.0TBCTZ Il<x<ll.
5 4 5 4

2) logy;(2x+5) <logy ;(x +1). Pewenue: 0.0.H. x > -1, Takkak 0.3<1,T0

NaHiOC HEPABCHCTBO PABHOCHILHO HepaBeHCTBY 2x+52x+1, x=2—4. C
yucrom O.0. nonyyaem x > 1. OtBet: x >~1.

383.1) lg(x? +2x+2) <1. Pewenuc: 061acTs ONPEACACHHS HCPABEHCTBA X — JTO-
Goe sewecTeHHoe uncho. Tak xak 10> 1, ucxomHoe HEPAaBEHCTBO paBHO-

CHALHO HepaBCHCTBY X2 +2x+2 <10, otyna —4 < x <2 .Oreer: 4<x<2.
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ITposeps cebn!
1.1) logs125=1log, 5* = 3; 2) 1g0,01=1gl0?=-2;
3) A =3; 4 J2lop 7 _ glog, 4 =49
5) log, 68~1log, 17 =log,68:17 =log,4=2.
Y4 2. Cm. puc. 60.
i\ y=log,x 3. log,, 3 <log,, 2.5 Tk 0,2 < I;
[a) log, 0,7 <log, 1,2 Tk. 2> 1.
5\ X 4.1) Ykazanue: na 0.0. 1aHHOC ypaBHEHHC pas-
(6] % | T~ —— . HOCHNBHO 3x+1=25;
y=log,,x 2) Ykazanue: Ha 0.0. nanHoc ypaBHEHHME PaBHO-
cumpho x(x+2)=3;
3) Yka3zanue: va 0.0. naHHOC ypaBHCHHC PaBHO-

Puc. 60 cunbio x? —6x+9 =3(x+3).

Inx—-Iny=in3 mZ=ln3 x=3y x=15

5 ey o & .
x=2y=5 . 3y-2y=5 y=5

x=2y=S5S

6. 1) Ykazanue: Ha O.0. 1aHHOE HCPABCHCTBO PABHOCHIILHO X ~1Z9 .

2) Ykasanmne: Ha O.0. NaHHOC HCPABCHCTBO PABHOCHIILHO 2~ X <5 .

384. 1) log n——=log , 33 =2 - 4]=-8.
CORARE TR 3773

1 41

2) log r ——==log - 5] I=-45;

%2545 65
P o L4 o
4) 3,6"+'%" =3,6.10=136;

1

5) 2I0g5\/§+3log38=2-—2—10g55+3-3log12=1+9=I0;
6) log, log, log, 2" = log, log, 16 = log, (410g, 2) = log, 4= 2.

385. 1) log, 1 u log, % PetiieHue: paccMOTPUM OTHOLMCHHC ITUX YUCEI:
) 3
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log, 1 log, 1 = log, 3 = ]2 >1, 1.k log, 2 <1. T.c. nepsoc uncio
3 3 3 2 lOgJ 2 lOg, 2

6oasuwe. Otser: log, %>'IogI
2 3

1
5
2log, S+log, 9
L ] ‘\/8— Pewienne: npcobGpasyem nepsoe 4ucno:

Zlog, S+iog, 9 ,  log,9 1 5 )

2 o= (2‘°g=5)' 20 = 25-3 = 22— . T.c. neobxonnmo cpasHuTh 322 H

s/g. Jlomuoxum 06a uncaa Ha 2 n cpaBHUM Yucsia 25 § 2\[8‘. Bosseacm B

KB8aapat, noiyunm 125>32, cncaoarensro, nepsoe uncno Gonsute. OTBeT:
2log, S+log, 9

2 PN

386. Ykazanue: log, 64 = "—=—"—=—F* =%
1g30  1+1g3  1+1g3
387. Vxasauue: log,, 15= lgl5 _ lg5+lg3 _ g5+l .
1g36 21g3+2Iig2 2ig3+2(1-1g5)
388. 1) Ykazanue: Tak kak 8 < 10. To Heobxonmmo x > 1 .

2) YKa3aHHC: TaK KaK 2 > % , To eobxoanmo O < x <.
4

389. 1) Cm. puc. 61.
2) Cwm. puc. 62.

390. 1) 3* =10. Pewenne: no oupeacncunio aorapudma 4x = log, 10, orkyna
x= Iog]VI—a. Orser: x=log,‘\/1—0-,
2) 2% =3 . Pemenne: 3x =log, 3, orxyna x =log, 3. Omser: x= log, 3.

: 322 log,;3+2
3) 1,377 =3. Pewcnnte: 3x~2=log,;3; dr=log ;3+2.OtseT: x=——‘—3——
Y4 i 3
y:—.
\ x
\ -
\ y=log,x
~
Jp-=--2 e
-~ 9/ X
\
\
\

Puc. 61
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S5-4x
4) (%) =1,5. Peutenne: mo onpeaciiennio norapupma 5+4x =log, 1,5,
3
log, 1,55 |
OTKya x = —> =—6+ 08, 2 . Orset: x=M.
4 4 4

5) Yxazanue: caenaiite 3aMcHy ¥ =4, Toraa u —4u-14=0.
y

6) 25"+2-5°-15=0. Pewenue: cacnmacM samedy S5° =wu>0, Torma
W +2u-15=0. Orkyaa u =-5 (He YIOBNCTBOPACT YCnoButo # >0) win
u=3.Te. 5 =3, x=log,3.Orser: x=log,3

391. 1) log, x +logy x +log,, x = ll—,l) . Peutenne: 0.0.Y. x> 0. INpeoGpasyem ae-
ByW yacth: log, x+log, x +log,, x=log, x +Elo;=J X +—log‘ = —l-log,3 x

Te. log, x:.;_,on(yna x=~/§ . Otser: x=\/—3-.

2) log, x+ log f; x+log, x = 6. Peweunue: 0.0.Y. x> 0. [TpcobGpasyem ncByto
3
4acTh: log,x+log¢i x+log, x=log, x+2log; x—log, x =2log, x, To ccTs
3

2log, x=6; log,x =3, otkyna x =27 .OrseT: x=27.
3) log, x-log, x=4log,2. Pemenne: 0.0.Y.x>0. Ipcobpasycm nesyio

log, x _log] x

yactb, noayuum: log, x-log, x =log, x
log;2 log,2

.Te. logl x=4logi2

log; x =+2log, 2, otxyna log, x =log; 4 nau log, x =log, % . Okoruaresib-

1
HO nojsiydaem x =4 uu XZZ.OTBCTZ x=4, x=—]—.

4) log, x-log; x=9log, 3. Pemenne: 0.0.Y. x>0. llpcobGpasyem sesyio

log; x-logs x logﬁ

yactb: log, x-log, x = . Te. log’x= 9logS 3“05 3,

logs3 log, 3
orciofa x =27 unu x=—l—.0TBC‘TZ x=27, sz.
27 2

2 2
392. 1) log,(2—x2)-log,(—x)=0. Petucnue: log3£:_—x)=l' 2ox )=3

x—x-2=0.Te. x=—1 u x =2 (nocTropoHHuii kopeHs). Otser: x =—1.
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2 _ 2
2) logﬁ(xz—IZ)—logs(——x)=0. Peurenme: logsi)(——@:O; £x—lg)zl;
- X —x

x?+x-12=0.Te. x=3 (nocroponuuii kopcus) u x = —4 . OrBeT: X =—4 .

3) log, vx—3 +log, v3x~7 =2 Pcucuue: 0.0.Y. x >3 . Torna

log, vx=3 +log, ¥3x~7 =—;—logz(x-3x3x—7),7.c. (x—3x3x—7): 16;

3x2 —16x+5=0. Torna x=% (ue ynosnetsopaer OO)n x=5. Otser: x=5.

4) lg(x+6) -ngZx— =1g4 . Pewenne: 0.0.Y. x> 1,5 . [Ipcobpaszycm ypas-

x+6 ~lg4 . Te. x+6

Heuue: lg
¢ V2x-3 V2x-3

ofc¢ vacti YPaBHCHKA HCOTPHLATCIbHBL, TOITOMY MOXHO BO3BCCTH B KBapar:
X +12x+36=32x-48, x?~20x+84=0, oTkyaa x=6 wm x =14, Or-

=4, x+6=44/2x-3 . Cyuerom 0.0.

BeT: x =6, x=14.

393. 1) Ykazaune: ypasicHHe pasHocHibHO log, x7 +log, x° +?l)-log2 =13,
Te. log, x* =6.
2) Ykasanme: yp-¢ pasHocunsHo —log, (x+2)-log,(x—3)= ——i— log. (—4,\'—8);
(x+2Yx-3)=~4x-8.

394. 1) log, 5+log, 12+%log. 3=1. Peurenne: 0.0.Y. x>0,x#1. Torna:

I i 1 543
log%5+log;,? 12+-2—10g,3=—10g‘S—EIngl2+510gx3=log_,[—ﬁ—2—],
T log (i‘—/g =1, orkyna ,\'——5—‘/—5-5—\/z
R Y T NERENH

2) Yxazanuc: ypasHCHHC paBHOCHALHO log, V74 log . 9 ~log, V28 = log x,

V7.9
=x

=2,5.0rBer: x=25.

Te.
V28
, 2,
395. 1) log, —— =log, x. Pewenne: 0.0.Y. x—1 , orxyna x>1. Torna
x-1 x>0

2
YPABHEHHC PABHOCHABHO ———=x, X’ —x—2=0.T.e. x=—1 (1e ynosncr-



92

http://alexbooks.ucoz.com
I'nasa V. Jlorapudmuueckas Qynxuus (NeNe 395-396)

sopaet 0.0.)u x=2.Orser: x=2.

10
—_—
=log, x.Pewenne: 0.0.Y. {7-x ,orkyna 0<x<7.Tor-
2 x>0

10
2) logli 7

0 =x;x=7x+10=0.Te. x=2 n x=5.

13 ypaBHEHHE PaBHOCKIBLIO
Orger: x=2, x=5.

x+8

—>0
3) lgx—H: =lgx. Peuwicnne: 0.0.Y. { x~1 > ,oTkyna x > . Toraa ypasHe-
x—

x>0

=x; x*~2x-8=0.Te. x=4 u x=~2 (ne YA0B-

x+8
HHE PABHOCHIILHO

nersopsier 0.0.). Otser: x = 4.

x~4
- —>0
4) lgx : =lgx.Pemeunc: 0.0Y. {x~2  ,otkyma 0<x<2 unu x>4.
- x>0
Toraa ypaBHCHHE PABHOCUIILHO x;i=x, x—4-xx=2) =0. Tx x4 =0,
x-—-2 x—2 x=2

OTKy[a IOy4acM, UTO KOpHeil HeT. OTBCT: KOPHEH HCT.

396. 1) Iog‘/K (x—- 4)+Iog'/z (x+ l)s 2. Pewenne: O.0.H. x >4, Toraa mannoe

HEPAaBEHCTBO PABHOCHNBHO logﬁ(x—4Xx+1)SIogJa 6; (x—4Xx+l)S 6;
x* =3x-10<0.Orciona ~2< x<5. C yuctom 0.0, nonyyaem 4 < x <5.
Orser: 4<x<5.

* 2) Ykasanue: a OO HepaBeHCTBO pasHoCHIIbHO log, 1 (x—SXx+l2)S logAﬁ 18;

(x=5)x+12)<18; x*+7x-78<0.

8x% +x
3) Yxasanne: na 0.0. 1aHHOC HepaseHCTBO pasHOCHIBHO log,——>log, 9;
x

8";;" >9; 9x* 85" ~x<0; x(0x? ~8x-1)<0.
4) Yrasauune: na 0.0. manHoe HCpaBeHCTBO PasHOCHILHO log, x(x4— 3) >0;
x(x=3)>4; x* -3x-4>0.

x-10

2log, 5;

5) Vkasanue: a 0.0. gaHHOE HEPABCHCTBO paBHOCHABHO log,
3 X+
5 s
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2710 o5 ax2 20,
x+2
6) log , (x+10)+log , (x+4)>-2. Pewcnune: 0.0.H. x>-4. Torna uc-
r ri
XO[HOC HCPABCHCTBO PaBHOCUBHO HepascHCTBY log | (x +10)(x+4)>-2.
i

Tk %d,m Heobxonumo (x+10)(x+4)<7, x* +14x+33 <0, otkyaa

—Il<x<=3.C yuerom O.0. okoHuare:1bHO noyuaeM: —4 < x <-3.
Orser: -4<x<-3.
397. 1) 4log, x—33log,4<1. Peuiense: ofnacTb OnpeaencHus HCPaBCHCTBA

. Cacenacum 3ame-

Hy # = log, x, noayuum 414—251, wso,orxyaa usl———ﬁl
u

u
1++4397 144397 Lo
8 8 '

LI<x <4

x>0,x#1.Toraa 4log, x-33log, 4 =4log, x~33-
log, x

i O<u< . Torna O0<log, x <

197
Oreer: IT<x<4 ®
2) Ananoruuno 1).
398. dokasars, 4TO €M NOCAEAOBATENLHOCTD NOAOKUTENBHBIX YHCET ABIACTCA
reoMeTpudeCKoil nporpeccHeii, To MX NOrapuQMbl N0 OAHOMY OCHOBAHHIO 06-
Pa3yloT rCOMETPHHUECKY IO FPOIrPECcCHIO.

Pcwcnne: o6o3uaunM 31 Tph uucna by, b,, by . Toraa no csoiicTey reomeTpu-

_MECKOH NpOorpeccHu bl =b, -b, . [poaorapudmMupyecm 3To PaBCHCTBO, NOY-

4UM log, b? =log, (b,5,), 2log, b, =log, b, +log, b;,
log, b, = lo_gli_l%gg& ,T.e. log, b, log, b, u log, b, oGpasyoT apudme-

THUECKYIO POrPECCHIO (IO CBOHCTBY apudMeTHUCCKOI nporpeccii).
399. Haiitu Tpu nocnegoBatesibHbIX YICHA TCOMCTPHUCCKOH [1POrPECCHH, CCIN
HX CyMMa paBa 62, 8 CyMMa HX ACCATUUHBIX JOTapudMOB paBHa 3.

Peiuictine: 0603HaKM 3TH TPH uncna by, qb,,¢°b, . Toraa:

’

b(l+g+g%)=62 {b,(1+q+q2)=62_ {b,(]+q+q2)=62.

Igh, +1g(gh )+ 1g(g?,)=3" |31gh +31gg=3 " |Igh +1gg =1
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s

{h,(l+q+qz)=62. {h,(1+q+q=)=62

tg(bg)=1 bg =10
2
Otkyna Ttgtq =% ,g=5nmgqg =%. B ncpsom cny4ae b, = 2, Bo BTO-
q

pom b, =50 . Orser: 2, 10, 50 unu 50, 10, 2.

400.l)y=l ! . Pewienne: 0.0.0. x>0,x21.1lpu 0<x<l y=log,x<0

0g, X

W SBIACTCS BO3pacTatouleil dyHKuMEH, cieoBaTenbHo y = n <0 u y6hi-

2

BAcT. AHanorHynonpu x>1 y= >0 u y6uiBaet (cM. puc. 63).

og, x
2) Ananornuto 1). Cwm. puc. 64.

401. 1) x"°+9® =6. Pewenne: 0.0Y. x>0. Paccmorpum
1g(9"“)= lgx-1g9=1g9 lgx= lg(x""), otkyna x"° =9%% re. ypasuchue
PaBHOCH:ILHO ypasHeHmio 2-9%" =6, 32" =3, 2lgx =1, x= 1o,

Orser: x = Jﬁi .

31gte-2lga
2) x £ =100Vi_6 . Pewenne: 0.0.Y. x > 0. Bo3smem norapudm 110 oc-
Hosaumio 10 ot oBcux vacrteit ypasueuusd, Ionyunm:

(BIg3 x-—%lgx]lgx = lg(l 00{/1—6). CacnaeM 3ameny lgx =, Torna
3 2 1 4 2
3u —g—u = 2-3— , 9u® —2u” -7=0. 310 ypaBHEHHUC KBAAPATHOC OTHOCH-

Ya Y4

Puc. 63 Puc. 64
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2 2 2 7 o
TCABHO u°, ¢ro KopHu u° =1 u u =—; (nocroponnuuit Kopcus). Toraa

lgx=%1, x=10 w x=0,1.Orser: x=10, x=0,,
402. Ananoruuno 3agaue 348.
403. 1) Iogz(z“ ~5)—logz(2‘ —2)=2 ~-x . Pewenne: nupeo6pazyem ypaBHeHue

PARS

logz(Z" —5)— logz(Z‘ —2)= log, 5 2-x=log, 2. To ccmb

- 2°-5 _
u-5_4 u’-5u—4u+8
u-2 u (u-2u

Torna 2* =1 pau 2° =8, x=0 uan x =3 . IpoBepxa nokasbiBact, YTO nep-

log, 2%, Cnenaem 3ameny 2' =u >0, Torna

x

=log, 2%,
5 = log:

=0, T.e. 142——9u+8=0,orxy,:1a u=l U u=8.

Bblif KOPCHB ABAKCTCA 1OCTOPOHHUM. OTBCT: X =3 .
2) Ananornuno 4).
3) Anazoruuno 1),

4} logy,,,(5x+3)=2-log,,.,(3x+7). PewcHue: o0nacTs ONPE;ICICHNs ypaB-

5¢43>0,5x+3=#1
ucuux{ o3 x x> =06, x#-0,4,

3x4+7>0,3x+7=1"

Toraa log3”7(5x+3)=2————l———. 3amennm log,,,,(5x+3)=u,

log,,,7(5x+3)
2_
Torna u=2—--l—, w=0, u=1. Te log,,,(5x+3)=1;

u u
3x+7=5x+3, x=2.0vBer: x=2.

404. 1) Iog/,,(Z"z—4‘)2 ~2 . PeuieHuc: NaHHOC HCPABCHCTBO PABHOCHIIBHO
3

Au-ut>0
0< 27 ¢~ S(%):, Crenacm 3ameny 2% =u >0, Torpa: {4u—-u’ <9,
u>0.
Torna O0<u<4, 0<2°<4, x<2.0tmBeT: X<2.
2) Ananoru4to I).
x>0

405. log, x-log,(x~3)+1=log,(x* -3x) . Pewechuc: 0.0V, {x-3>0 e,
x*=3x>0
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x>3. Torna logz(xZ -3x) =log, x+log,(x-3), 01:Ky11a CJICAYET, 4TO
log, x-log,(x=3)+1=log, x+log,(x-3), (log, x~1 log,(x-3)~1)=0,
re. log, x=1 nam log,(x—3)=1. U3 nepeoro ypaBxcnug nonyyaem y =2

(e ynosacreopsiet 0.0.), U3 BTOPOro ypaBHeHHs ~ x = 5.

Otser: x =35,
x>0
406. T—‘——-l-—-—l,—— < —% . Pewenne: O.O.H. jlog,x#1 | 1e¢
og, x—1 log, x” +1 log, x # 0,5
0.5 i 1 3
x>0, x#a,x#a . Cpenacm sameny u = log, x , Torna ——+ -=.
u~-1 2u+l 2
2(2u+1)+2(u~l)+3(2u+1)(u-—1)<0 32t +u-1) 32u—Du+1) <0
2u—1)2u+1) u~DRu+) T 2u=-1)2u+)

Peusast MetonoM unTepBanos, nomyuuM —i<u<-0,5 wmm 0,5<u <, Te.
~1<log, x<~0,5 unn 0,5<log, x<1.
Ecim 0 <a<l,10 noaywaem a™’ <x<a ', a<x<a®®.
M oa ,Tonony4aeM a <x<a ~,a <x<a.
Ec >1,m '« 8 g™ ax<
Omerinpu 0<a<) a™ <x<a™, a<x<a®,

npu a>1 a <x<a™, a™ <x<a.
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TnaBaV
TpurosomerpuueckHe GopMyabl

§21. Pagnannaa mepa yria

QopMyan nepexoaa:

o pai= 1—éiguz D' o= Lapau'
G B 180 ‘

Ipan=57,3".

QcHoBRbIE FreoMeTpU I ecKkHe GOPMYiasnt:

! =aR,vae /- pauda ayry, R — paauyc OKpy,itOoCTH, O — BCHTPaIbLHbIA
Yro:l B paguanax;

2

ar .
S = > rae S - 1201maib KpYroBoro CekTopd, R ~ PAANYC OKPYRHOCTH
Q — UCHTPANbHbII YI0a B paaHaHax.
407. 1y 40 = Zoq0= 2%, 2) 120 = 2120= 2%,
180 9 180 3
S T .. 5
3) 150° ———150~—-- 4y 75 =—-T5="-;
180 6 180 2
B P RPN V.. 6) 140" = 2 140= "%
180 45 180
408, 1) L1807 55 P T
6 6-m 9 91
. 1360\
3 3_n_18037t=135n; 4)2_!802__29 :
4 4-n n /4
5) 3= _1808.:(&] : 6 0.36:[___‘80“"36) (ﬁi] ;
n n n T

409, Otscru: 2) 60° =1;.;6) 45 =% woo =L w00 =%y 120 = 2%

4 Wernona
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! 036
410. Peiuenue: no popmyne R = —=—"— 09 - 0,4. Orser: 0,4 M.
24 )
411. Pewennc: no dopmyse 0!-—[—-—0ﬂ 2 pay. Orser: 2 paj.
: 1o fopwy R o015 P P
412, Pewenue: no dopmyac S = i'Lg.-=%[-lz cm? . Orser: égﬁcmz .
2§ 2-0,000625
413. Pcwenne: no o =—="-—~—""=2_ Orser: 2 paa.
HHe: o popMyne Rz 0.000625 B paa.
1557 n
05 =—:36"==.159"= . 108" = :
414. 360 ’ 5 ; 80 5
3T 1500 3—”_54  25= 450 18=(324)
6 10 n ) T
415. Cm. tabn. 1. Tabnuua 1
veon.* o | 36 | 2 | 720 [360 [ 180
Ji3 T T
n 4 1
Yroa, =1 = 4 2 1
ron, paj G 5 3
10
Paanyc, cne 2 o 10 5 s 10
Jlanna ayru, cm % 20 5 |20 10| 10
ﬂ.nzoumub cexTopa, x |10 25 50 25 50
™ 3 T

§22. [MoBoOpOT TOUKH BOKPYT HAYAA KOOPAHHAT

416. HaiitH KOOpAMHATHI TOMKH CAMHHYHOM OK-

PYKHOCTH, TOAYHEHRON NOBOPOTOM ToukH (1;0) Ay
Ha yrot: 1 ,y
1), 2) Ananornuso 3). Bl 4
3) ~6,57 . Pemenne: - 6,57 =321 -7, 4, to- '
O : .
3TOMY NOBOPOT 3TOH TOYKM Ha —6,57 coBnana- ] AT X

€T C NIOBOPOTOM ITOM TOUKH Ha - R T.€. 8 TOY- /
Ky (0s-1).

|

4) % Pewmeune: cm. puc. 65. M3 reomerpu-

yeckux cooBpacuuit uuna otpeaka OA pasia Puc. 65
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X
+ 27k R
-1 boX 1
i >n <T/ +21k
A e I/ + 2k Z
2
Puc. 68 Puc. 69
V2 V2 2
Jumte otpeska OB u paBHa > T.¢. NOMYHNM TOUKY —;—2— .
5) Ananornuno 3).
6) Yxkasaune: —45° = —%r- , QHANIOTHYHO 4).
417. 1)-3) Cm. puc. 66. 4)-6) CMm. puc. 67.
418, Cwm. puc. 68. A
419, Cm. puc 69. %+2ﬂk
420. Otsersi: 1) (-1, 0);2) (0:1);3) (0; 1); !
4 (-L0);5) (-1,0);6) (-1,0).

) (-50);5) (-50);6) (-1,0) o+ 2k Pank
421, 1) (0:1);2)(0;1);3) (0, - 1) 5 4) (G -1) T 1/ -
422. 1), 2) Yxa3auuc: pacCMOTPHTC ABa Ciy-

vas (+7 u -1 ). -1
3), 4) Yxasanue: pacCMOTPHTC OTACILHO }r% + 27Tk lvoiu _% + 21k

Cryuail YeTHOrO M HEHCTHOTO K.
423. Cwm. puc. 70, k — uesioe uucno. . Puc. 70
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424, OnpeaenuTh YETBEPTb, B KOTOPOH PAcIONOKeHA TOUKA, NOMY4eHHA [10BOPO-
ToM M3 TouxH P (1; 0) Ha yron:

n .
1) Peurenne: T.k. 0 <1< 7 TO TOUKa P ACKHAT Ha €AMHHYHON OKPYXHOCTH B

nepsoii yersepty. OrBet: [ veTBepTs.

2) YkazaHuc: ~7£-< 2,25 <7 , aHanoruyHo 1).
k74
3) Vkazanue: 1 <2,25< X aHanoruyHo 1),

4) Yxazanue: 37” < 2,25 <2z , anazoruyso 1).

425. Haitru uncno x, rae 0 < x <277 ¥ HaTypanbHOE 4MCIO k, Takoe, 4To6hl BbI-

NOHSIOCH PABEHCTBO a = X + 27k , ecii:

1) Pewenne: a =987 =187 +8n =1.87+4-27 ,orkyna x=187, k=4.

2) Pewenne: a=7%7r=I-;-n+67t=l%7t+3~2n.m*xyna xz%r, k=3.

3) Peusenue: a=un=—3-‘7r+41r=27r+2-27t,ormy,1a x=3—”, k=2.
2 2 2 2
4) Pewenue: a=%7—7t=5Tﬂ+47t=5T”+2~27r , OTKy1a x=—5§7£, k=2,

426. Yxazauue: 1) 4,57 = 4n +12t-; 2) 5,57 =67 —% 18 -Tn=-8m+m.
3r T
427. 1) Yxazauue: —-5-+ 27k = 3+2n(k -1), cM. puc 70.
2) Ykazanue: 5—;+ 2k = —% +2m(k +2), cm. puc 70.
3) Ykazauue: ~72£+2nk = 3771:+2n:(k +2), cM. puc 70.

4) Yxazanme: _%75+ 2mk = —§+ 2rt(k—4), cM. puc 70.

b

428.1) 72;——‘/22 . Peltenue: paccMoTpum Tpey-

ronbtik AOB (cM. puc 71). inuna croponsl AO

2
paBHa JuIHHE AB 1 paBta -5 T.e Tpeyronbi1k
AOB  npamoyronbHbiii  paBHOGCAPCHHbIM,

ZAOB=45 =7/ Te. LAOC =T/, 3uaan Puc. 71
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b4
BCC TAKHC YTl MMEIOT RUI ~ 7 + 27k , TAc k - uenoe YUCIo.

n
Orser: ——+ 27k , rac k — uenoe uucno.

2)-4) AuanoruuHo 1).

§23. Onpenenenne cuHyca, KOCHHYCA H TAHTeHCa yria
Onpeneneunne:
sina - opauHaTa To4KH, ONyucHHOR nosopoToM ToukH (1;0) Ha yroa ¢«
BOKpYT Hauana KOOPJAKHAT;
cosa - abGcuncca TOHKH, NONyUcHHO# nnosoporom Touku (1:0) na yron a
BOKPYT Ha4aja KOOp/AHHAT.

. . b4
sink=0¢a=akkel, cosa=0¢=>(1=-2—+7rk,kel;
sina:lc:a=%+27rk,kel; cosa=loa=2mkkeZ;
sina:—lma=—%+2nk.kez; cosa=~-loa=n+2nk ke L.
osQ
tga = ;cga = —
sing

429. Cum. puc. 72.
430. 1) sin ot sin X = 14(=1)=0:
2 2

2) Sin(—%)+605%= “I+0=-1:

3y sinw~cosg=0~-(=1)=1;

4) sin0--cos27 =0~1=~1;

5} sinm +sin 1,57 =sin7t+sin37”=0+(—l) =-1; Puc. 72
6) sinO+cos27 =0+1=1.

431. 1) B=3n. sinf=sin3x =sin(m+27) =sinT =0, cos f =cosw =~-1,
2) B=4rn. sinf =sindx =sin(0+2-27) =sin0=0, cos f=cos0=1.

3) B=357. sinf=sin3Sx =sir(%7:+2ﬂ)=sin%7r=—l ,cosfl= cos—’j—n' =0.

N

5 . .5 1 1 !
4 =—x.sinff=sin—x =siny =7 +27 [=sin—m =1, cosff=cos—m=0.
) B 5 B 5 1{2 ) sm2 cosf osz
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5) B =mk.ke Z. Pewennc: ecnu k =2n, 10 sin B=sin2m=0 un cosff=
=cos2m=1. Ecan xe k=2n+1, 70 sinf=sin(2m+n)=sinz =0, a
cos B = cos(2m+ 7 )= cosm = -1 . Otser: 0w (-1)*.

6) AHanornyuo 5).

432. 1) sin3z —cos%: sinm —cos%r =0~0=0.0rser: 0.

, 2) cos0—cos3m+cos3,57 =cos0—cosm +cos—;—7t =]1+1+0=2.0tser: 0.

3) sinmk +cos 21k, k € Z . Pewsenne: ecnu k 4eTHOE, TO
sin 7tk + cos 27k = sin0+cos0 =0+ 1=1; ecnm k HeuerHoe, TO
sin 7tk + cos 27k = sin +cos0 = 0+1=1. Orser: 1.

4) cos (Zk;I)rt ~sin (4k;1)” . Pewienne: touxa ﬁ;i COBMA1acT C TOY-

W .
KO £l [IPA YCTHOM K U ¢ TOUKOH ay [pHu HeucetHoM k. floaToMy:
cos (2k ;l)n —sin (4k;1)ﬂ = 0—5in(27rk +—’2£)= —sin%: ~1. Orser: ~1.

433. 1) tgm +cosm = Sin
cos 7

+cos? =-2—+(—l) =-1;

2) tg0" —g180° = tg0—tgnm =ﬂ——s—l—n—75——2—£—0;

cosO0 cosm 1 -1

. sin . 0
3) tgn+sinz = ! +sint=—+0=0:
COST I

4) cosn—tg2n=cosn-M=—l—2=—l .

cos 27 1

V3

434.1) 3 L2 —-t——-3 +2-—-—-— 3=15;
) sm6 cos g3 3 > J—

T_ N2 2

2) ssinZ+3tgZ ~ScosE-10ctgZ =535 +3-5¥2 _10=-7;
4 Tty 4 4 2 2

n
4 sin—-cos—-—t —=
)- 3% g4

435. 1) 2sinx=0. Pewenune: HCXOHOC YPaBHEHHC PABHOCHABHO YPABHEHWIO
sinx=0,orkypa x=nk,ke Z.Orser: x=mk, ke Z.
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2) %cosx:O. Pewenune: cosx =0, otkyaa x=121—+7dc,ke Z.

Orser: x=%+7ﬂc,ke z.

3) cosx—1=0. Pewierne: cosx=1,1e. x=2mk, k€ Z.OtpeT: x =27k, ke Z.
4) t-sinx = 0. Pewienue: sinx =1, orcioga x=%+27d(,kel‘

Orser: x=%+27rk,ke Z.

436. Yxazauuc: sinx # €OSX MOTYT IIPHHMMATD JUOOBIC 3HAUCHHUSA U3 IPOMCKYT-
ka [-1; 1], n TONbKO UX.

2 J—‘/— V241,

437. l)25ma+\/_cosa 2§1n—+fcos%_2_

n f 1 3
2) 0,5cosa—+3sina=0,5¢ s—— 3 —=05—— =——Z=-1-
} 0,5¢cos J_ 0. 3 sm3 J— 22 2

3) sin3a—c052a=sin£—cos£=l—l-z;
2 3 3 3

ﬂns/‘w/_w/—\/—]f&_l.

6 3

ﬁ][ﬁ] P31

n % 4 noon
4) 2c08’ S —sin’ S +1g—ctg= =2 =
) Zeos” g msin’ g g [2
439.l)sinx=—l.PemeHue:x=%n’+27dc,keZ.OTm:T: x=%7r+2nk,keZ

2) cosx =—1.Pewenne: x=mw+2mk , ke Z.OtBer: x=7+27k , ke Z.

3) sin3x=0. PeuicHue: 3x =5k, ke Z, 1c. x=%,kez. O1BeT: x=%,keZ
4) c0s0,5x = 0. Pewenne: 0,5x =12r—+7zk ,keZ,1e. x=m+2nk,ke Z.

OtseT: x=7+2mk,keZ.



http://alexbooks.ucoz.com
104 [masa V. TpuronomeTpuucckue dgopmyinnt (NeNe 442-447)

5) sin(£+6ﬂ =1. PelueHue: —{+67r=£+27d(,ke Z,Te. —x—=£+27lf(—6ﬂ,
2 2 2 2 2

orkysa x=m+2-2m(k-3), k€ Z . Hoccan k «cnpoberaet» Bce MHOXeECTBO Z,
Tou k=3 «npoberaer» Bee Z. Mosromy x=m+4nk kel .

Orser: x=m +4nk,ke Z.
6) Ananoruuto 5).

§24. 3HaKH CHHYCca, KOCHHYCA ¥ TaHIeHca

7 T T
442. 1) a = & Pewenne: Tk, 0< i < 7 TO TOUKA Haxo/MTCea B | yersepTi.

2)a =§::[—. IT yerBepTs; Na= —147-[—. HI yeTBeprs;
4) a =167£‘ 111 ueTBeprs; SYa= —Zg. Il yeTBepTs;

6) o =4.8.1V uerBeptb (cm. 1.8);  7) a=-131.1V uerBepts (cm. n.8);
8) o =-2,7 . PewicHue: noBOPOT Ha yron @& COBNAAACT C I0BOPOTOM Ha yrof

In
2n+a=2mr-27.Tk. n<2n~27< 7 , To Touka naxoaurcs B 11} yetsepra.

443. 1)-5) Ananoruuno 6).

T n
6) m—a . Pewcnuc: 1o ycnosuio 0 < < 3 , 3HAYUT —5 <-a <0, oTkyna

1
n y <m-o<r,re. o - yronll uersepru. Oteet: Il ueraeprs.

444. 1), 3)-6) AnanornuHo 2).

33 33 o .
2)a= - Peluchue: N =—61 +—7— , I0DTOMY 3HAK Sin( COBNAJACT
.9 9 3n
€O 3HaKOM Sin - < el < =5 1109TOMY 3HaK MUHYC. OTBCT: MHHYC.

445, Anazornyno 3anauc 444,
446. 1)-5) Ananornano 6).

6) o = 283", Pewenne: 270° < 283" <360°, T.e. o - yroa 1V ucrsepr, no-
stomy tga < 0. Orter: Munyc.

447. 1), 2) Ananoruuno 3) u 4).
3) —74£ < < 2m . Peurcune: 3—2”— < 77” <o <2m,re. a - yron IV yeTseprH,

nosromy sine <0, cosa >0 u tga < 0. OTBeT: MUHYC, IIIHOC, MHIHYC.
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4) 21 <@ < 2,57 . PeleHye: CHRYC, KOCHHYC M TAHTEHC (¢ COBMNAAANOT C CHHY-

i
COM, KOCMHYCOM H TaHreHCOM (X —27, npuyem O0<a-27 < 3 nosTOMY

sin®, cosq, tgQ MONOXHTCHbHbL. OTBET: IUNOC, MIIIOC, MUTHOC.

448. Yxasanue: ananornuso 3agade 447, Orsern: i) 0<1< 7 1 2) — < l<r;
3) %<2n—3,4<n;4) -32’1<2z—1,3<2n .

449. 1) siv{%-a). Pewrenue: T.x. 0<a<%, TO —%<—a<0, nostomy

n T 4
0<3—a<—2-,3uaqm sin —z-—aj>0. OrBer: 3HaK IIOC.

2)-4) Ananoruuso 1).
450. Vkazanue: ananornuno sagaue 447. 1) 1 <a-2m < 47” < ZT” ;
2) 1<a~2n <3—”<n.
2 4
451, YxaszaHue: 3HaKH CHHyCa U KocuHyca cosnaaatot B | 111 uerseprax o pas-
auynsl Bo 11 v 1V yeTBepTax.

452. 1) sxnz—”s1n3—— PewicHue: £<2—” 3”<7r, AO3ITOMY Sln2—n>0 u
3 4 2 3 4 3

. 3 .2t . 3m
sin— >0, 3Hauut sin —3—-5an > 0. Oser: naoc,

2), 3) Ananornyxo 1),

453. 1) 5in0,7 u sin4. Pewenue: sin0,7 >0, 1x. 0<0,7 <% LA sind <0, Tk

L m<4< 37” Tosromy sin0,7 >sin4 . Ovser: sin0,7 >sin4 .

2} Ananoruyso 1).

454.1) sin(577:+x)= 1. Peenne: 57t+x:%+2nk,kez,1.e. x =%+7r(2k -5).

3ameTuM, uto Korya k «npoberaeT Bee nessic uMeaa, 2k —5 «npoberacT» Bee

n
Lenbie HeweTHbie yuena. [lo3toMy nonyyacm oTBeT. X = E+”(2k +1)keZ.
2)-4) Anaaoruuno 1),
455. 1) sinat+cosa =-1,4. Pewenne: t.x. —1<sing;cosa <1, 10 paBeHcTBO

BO3MOXHO TOJIbKO eCM sin® < 0 1 cosr <0, T.€. & TOYKA TPCThbEit HCTBEPTH.
Orser: 11l uerBepTh.

2) Yka3auue: ananoruuto 1), Heobxonumo sina >0 M cosa <0,
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§25. 3aBHCHMOCTE MeXK1y CHHYCOM, KOCHHYCOM H TAHI€HCOM

OZHOI'0 H TOI'0 %kKe yrjiaa
OcHOBHOE TPHITOHOMETPHYECKOE TOKAECTBO:

sin‘a+cos’a=1
orkyna: sine = +y1-cos’ @ ; cosa = +yl-sin’a .

tga-ctga=1

OTKyda: tgo - ; ctgo =——l—- (npn @2 —,ke L)
ctga tgo 2

l, (npu aae£+7rk.ke Z)
08" & 2
.Iz (npn a#mk,keZ)
sin” &

1+t1g’a =
Ci

1+ctg’a =

456. Ananoruuno 3agaye 336,
457. 1) Pewenne: sin’a+cos’a = %+% # 1. OTBCT: HeT, HE MOFYT.

2) Pewenne: sin’a +cos’ a = > +% =1. OtBer: 13, MOTYT.

3) Pemenue: sin® ¢t +cos’ o = % +§—2 # 1. OTBeT: HCT, HE MOTYT.

4) Pewenne: sin’ o +cos? @ = 0,04+ 0,64 # | . OTBeT: HET, HC MOTYT..

3 =z
458. 1) cosa =-= u — <@ <7 . Pewenue: no ycaosuio o ~Touka Il uerseprn,

TAM CHHYC NOAOKATENLHBIA. 3Hauur sing =vl-cos’a = l—%:%.
4% 4 1 3 . 4 4

tga=—"-=——, ctgr =——=—=_ OTBeT: sinA=—, tga =——, ctgr=——.

8= 3 & tga 4 5 g 3 & 4

2) Ananorsuno 1).
459. Ananornuno 3anaue 458,
460. Yiazauue: 11py GHKCHPOBAHHOM 3HAUCHUK CHHYCA (KOCHHYCA), HE PaBHOIO

*1, kocuuyc (CHHYC) MOXET NPHHUMATS B3 3HAYCHHS.

. Petchue: cosr=yl—sin’ or = +_"1 '313 = i—Jg—i.

1
461.1) sina =— n tgo=
5 & V24

Ecan cosa = 24 TO tgor =

5 N
HATLCA OIHOBpeMeHHO. OTBeT: fa.
2) Ananoruuieo 1).

, 3HAYHUT, TAKUC PABCHCTBA MOIYT BbII1OJ-
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462. Yxasasue: T.K. (¢ - yroJ npsMOyrosasHOTO TpeyrosisHHka, 10 0 < <7‘
Ananoruyso 3ajauc 458. '

il
463, 1) SBEH 18X _05+2 23 5.
cga—tga  0,5-2 15 3

sing  cos¢
_sino—cosd _ cosar cosa . 8-l _2-1 1,
sina+cosa_si_nt£+&sa_‘,ga+l Y
cosa  cost

2sina +3cosoz
2sing+3c0sQ _ cosa cosgr _ 2Mga+3 443 -

3sina—-Scosa  3sina _5cos®  3igax-5 6-5
cosat  cosa

’

) 2 2
sin @ +2cos’a _ cosld(sm a+2c0s a)_ tgla+2  4+2

»

9 sin@~cos’ @ L2 2 ga-1 4-1 -
(sm a—cos a)

cos* &t
464. 1) (sina+cosa) =sin® o +cos’ @+ 2sinacosa = 1 + 2sina cosa , oTKYNA

: 2
1+ 2singcosa = 1 ,sinacosa=l~ l—l =-=.Omser; ——.
2 214 8 8

2) Yxazanue: sin’ ot +cos’ o = (sina + cosaXsin > -sinarcosa +cos’ a)
= (sin a+ cosaXl ~-sing cosa) , BOCMONL3YHTCCh pe3yasTaToM M. 1 ).

§26. TpuronoMeTpuyeckue TOK1eCTBa

465.1) (1 —cosa )+ cosa): sin® & . Pewennc: npeobpazyem nesyio 4actb:
(1-cosa )l +cosa)=1-cos? & =sin’ @ + cos’ x —cos’ & = sin’ @ , 4.T.A.
2) (l -—sinaX] + sin(x) =cos’ & . Peuienne: npeoGpasyeM CByI0 YacT:

{t~sina)i +sina)=1-sin’ @ =cos*ax , u.r.a.

sin? o 2
= tg“a . Pewuchue: npcobpasyem nesyso 4acTh:

1-sin’a
.2 .2 . 2
sin’ o sina sina o
= _ = = 4.TA
1-sin’a  sina+cos’a~sin‘a | cosa ’

cos’ o 2
l———z— =ctg” a . Pewenne: npeobpasyem NeBylo 4acTs:
-cos"
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2 2 2
cos’x _cos‘a [ cosa 2
T B =cg o, v.T.a.

I-cosa sin‘a sin

) ———+sina = 1. Pewenue: Tk. 1+tg’a = 5, TO M10]ly4aEM OCHOB-

1+1g cos
HOC TPAIOHOMETPHUCCKOE TOKACCTRO: €08 & +sin’ =1, u,r.a.

6) Yxazanue: Bocnons3yiitecs Gopuynoit 1+ctglor = —— .
n°- o

sina . . . .
-2sing =sino —~2sing = -sinQ ;

466. 1) cosa -tga -2sina = cosct -
cosa

2) cosx —sin@-ctg( = cosa ~cosx =0 ;

sin’ & _l-cos’a R (1-cosa )i +cos(¥) 1= cosq:
l+cosox  l+cos 1+cosa ’
cos.'a =]—51T1‘a=(1—51naX]+smrx)=]+Sin(L
I-sina  1-sinx I-sina
fe T —1 o »! B
467.1) ST LTI g g2 oy
I-cos"ax  sin"« 4
=_l_=(ﬁ) =3.

2 2 =2 2
2) cos” @ +etgiatsinca=lregio =—
sin~

-1 =l+tgzoz—-l=tg2()(=(\/§)2 =3.

3)

cos’a
4) cos’ @ +tg’a-ciglo +sin?a = 1+ (g cga ) = 2.
468. 1) (l-sinz (XXI + tgza)=l . Pewenne: Bocnoassycyca dopmynoi
=1, 4.

ot (-sin*afi+gia)=cos’a-
cos’a

T2

Trigio = %os: a
2) Ykazauue: Bocnons3yitrecs dopmysoii 1+ clgio = .
sin” o

cosax-1=1-1=0,

469. 1) (1+tg’a)cos’ 1= 12
cos"

—— = |~1=0,
sin“a
2 il
_cos a+sin‘a _ !

2) 1—sinza(l+ctg20()=l—sin2a<
Y il - 2 P
cos"asin“a  cos’asina

' 1 I
3 lriglat——=——t—j
sin" o cos" X s a

1
1+tg’a ? sin” &
£ _costa =tga.

EPV 1 2
I+etga cos o
sin’ o
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470. 1) {1 -cos2c )1 +cos20)=1~cos? 2 = sin’ 2a¢ , w.T.11.

sing~-1_ sina-1 _ I-sina _ 1-sina 1

cosla i-sin‘a  l-sin‘a  (I-sinc)i+sin)  I+sine’
3) cos*a-sinta= (cosz a-sin® aXcos: o +sin? a)= (cos2 o —sin® a)'l JUTA

Y.T.A.

.
4) (sin:a—cos2a)' +2cos’asin‘a=
] 2 2 4 LV 4
=sin' @ ~2cos’ asin® o +cos’ a + 2cos’ asin? & =sin® o + cos* ¢, ur .

. -2 2 .2 2
5 _sina +l+cosa_sm a+(l+cosa)” _sin" @ +cos’ +2cosa+i _

l+cosa  sina (1+cosa)sina (1+cosa)sina

2+2cosx 2
= ——— = — , YT
(l+cosa)sina  sing

sing l+cosx
6) Peluenne: HeoOX0AMMO 10Ka3aTh, YTO ——m—im ——Tin =)

—cosy  sing
sind 1+cosar _ sin® &~ (1 + cosa)(l - coscx) _ sin* a—1+cos’ o —0.uta
I—cosor  sina (1-cosa)sinc (I—cosa)sina T

1 1

—’+—2=cosza+sin2a=],q.tn.
I+tg’a l+ctig’a

8) tg’ar—sin’ & = tg’asin’ o . Pewenne: paccMOTpHM pasHOCTL

tg’a -sin’ ¢ —tgasinar = tgza(l —sin? (::t)—sin2 a=tg’acos’ a—sin’ o =

-2

sin“a .
= 5 cos’a—sin*a=0,ur11
cos” &

N

471. Pewenne: (sinar—cosar)’ =sin® & 2sinacosa +cos’ @ =1 -2sinaccosa ,

2
TaKuM 0OpasoM, sin(xcosa = -l———(z)’—(—)—- =0,5-0,18=0,32.

472. Ananoru4Ho 3agauc 464,

473. YxazaHue: BO3BCIMTC HCXOMHOC PABCHCTBO B KBAJPaT M BOCHOAL3YATCCH
TeM, HTO 1ga-cigar=1. )

474. 1) 2sinx+sinx+cos’x=1. Pewenne: 1K sin’a+cos’a=1, T0
2siny =0, sinx=0.0rkyna x=mnk, ke Z .OvBer: x =7k , ke Z.
2) 2sin® x+3cos’ x—2 = 0. Pemennuc: npeoSpaiyeM ACBYIO 4aCTh yPABHCHIS

s N . : )
2sin’ x+3cos” x—2= 2(5111: x+cos’ x)+ cos'x=2=cos’x, Te. cos x=0,

cosx =0.Otkyna x=%+7tk, ke Z .Orser: x=%+nk,kel.
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3) Ykazanne: ypaBHCHHE PaBHOCHJILHO 3(cosz X +sin? x)—3 =2sinx, orkyna
2sinx=0.
4) Yka3anue: pacCMOTPHTE Pa3HOCTb JICBO# M NIPaBoii YacTH 1 npcobpazyiite K

BHAY cos’ x+sin’ x—2sinx+1=0, oTKyaa sinx =1.

§27. CuHyc, KOCHRYC H TAHFEHC YI10B O ¥ —OL,
DopMyabl Nepexona:
sin(—a)= -sina ; cos(-a)=cosar;
tg(-a)=-tga; ctg(-a)=—ctgar .

475. 1) co LA N i -—E\:—cosﬁsinz—-th:—£~£—l=-—l;
6 3 4) 6 3 4 2 2 4

I+tg? I !
gl % l+tg _1 3

Ly
1+3 3°

l+ctg( l+ctg -

3) 2si z +sin’] =% =—2sin£cos£—tg£+sinz£=
s 4 6 6 °3 4

3; _Gale —3J§+1

2

4y cos(—1m)+ct ”)—sm(__)q.ctg[__@\:
2 4

COST —Ct +sm——ct —-—-1—0 1-1=-3;
g2 2 8%

3—sinz(—%)—c052(-§—) )
5) = =

2
2co —E) 2cos£ ‘/5

6) 2sin| —% +3+7,5tg(—n)+%cos—;—n=-—I+3—0+0=2.
476. 1) tg(~a)cosa +sin = —tgarcosa +sine = ~sina +sina = 0;
2) cosa - ctga(-sina)= cosq +cosa = 2cosat ;

cos(~a)+sin(-a)  cosa-sina 1 .
cos’—sina  cos’a-sina cos+sing’

3)
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4) tg(—ot)ctg(—ot)+cosz(—(Jz)+sin2 a=tgoctgor+cos’ atsin’ @ =1+1=2.

. T n
Z—SInI(——{’;]ﬂ:esz(—S—) 2—sinz£+coszz 2_l+_
477. 1) = 6 3.4 4.4

T
2co{—§—)+sin(—%) ZCOS?—SIH% 373

2) ﬁsir(—%)—th{—%)+4co{—%7{)=—\/3 sin%+2ctg%+4cos%n =-;— .

/

478. 1) sin*(-a)+cos’(-a) _-sin’a+cos’e _

i-sin(~a)cos(-a)  1+sinacosa

(cosoz—sinozXcosz0!+sinozcos¢1t+sin2 a) .
= 5 - — =cosa —sina .
cos” @ +sinacosa +sin’ o

i-(sinor+cod-a)f _1-sin’a—2sincrcosr—cos o _ ~2sinccostt _

2) - - —2cosx.
—sin(-cx) sina sint
479. 1) cosasin(6r —a)-(1+ ctg’(-a))= cosasin(-a )i + ctg’a )=
=~cosasing — l, =-clga = ctg{-a), wra
stn” o
1-sin’(-@) sin(@-27) l-sin@ sin@  cos’a sina -
= . = . =cigor,

cos(dm -cry 1-cos*(-a) cosa  l-cos’ex cos sin‘o
4TI

480. 1) Ykazanue: AaHHOE YPaBHCHUE PABHOCHIILHO sinx = -1
2) YkajaHuc: JaHHOC YPaBHEHHE PaBHOCHIBHO cos2x =0
3) Vxazanue: NAHHOC YPaBHCHUC PABHOCHIBHO cos2x =1;

4) YxazaHue: AAHHOC YPaBHEHME PABHOCHIILHO sin2x =0 ;
5) cos?(~x)+sin(=x) = 2 —sin’ x . Pemenue:

€08 (—x)+sin(=x)—2+sin’ x =cos x+sin’ x—sinx—2 = -sinx—1, T.c.
. . n i
~sinx—1=0, sinx =-1, oTkyaa x=—3+2nk .OrBeT: X = -5+ 2nk ke 7.

6) 1-sin?(~x)+cos(47r — x) = cos(x — 27) . Peuichuc:
1~sin?(—x) +cos(4m ~x) = 1 ~sin® x +cos x, cos(x - 27) =cos x . To ccTb

I-sinx+cosx=cosx, l-sinx=0, cos’x=0 orkyma cosx=0,

x:l;-+7rk, ke Z.Orser: x=-§-+7d’, ke Z,



http://alexbooks.ucoz.com
masa V. TpurosiomeTpuueckuc hbopmyiini (NeNe 481-484)
§28. MopMyJbl cI0KeHH

112

cosfar £ ﬁ)r— cosacos f Fsinasin f;
sin{or + B)=sinarcos St cosasin B ;

tgattgf cga-cigfF1
tglatf)=—=——"—, ctglat B)= ———F——o
gl p) I Figa-tgf glexf) ctgfitciga

I
481. 1) cos135° =cos(90° +45°)= €0s90" cos45° —5in90° sin 45" = - 2

’
“

2) cosl20” = cos(90° +30° )= €0590° cos 30” —sin 90° sin 30° = —l;

=
3) cosl50° = cos(90° + 60" )= ¢0590° cos 60" —sin90° sin60° = —ﬁ ;

B

4) co0s240 = cos(l 80° +60° )= c0s180° cos 60" —sin180" sin60” = ——]2— .

482. 1) cos5730¢os2730+5in5730sin2730=cos(57°30-2730') = cos30° =£

2) €0519°30'cos25° 30+ sin1 9°30'sin 25°30'= cos(19°30'4+2530" ) = cos45” = —‘-[22- H

liz . Tn . 1z ARt e
3) cos —CO$ —— ~sin —§in—— = Co§| —+— [=cos 2w =1;
9 9 9 9
8T EAR 7 S 4 8t w
4) COS—COS—+Sin—sin—=¢co§ —~—— |[=cosm =~1,
7 7 7 7 7 7
T 3 6
483. 1) Pewenne: T.k. @ - Touxa | uerneprit, To cosax =V1-sin” o =[2—=—.

7=

V3 3
\ —
co{—*—a} LOS%LOSG sln%slna J_ J_ f 3 ‘/-(: 3 .

. Otser:
23 2\/— o TBCT 5

2) Pewcnuie: T.k. @ — Touka Il uersepr, 1o sina = v1—cos’ ¢ = 7‘@- 2_2__‘42 .
9

a———\=00805c05—+smasmﬂ ( ) 4- J_ CT: 4_ﬁ.
4] 4 132 32 6
484. 1) cos3acosa—sm asin 3o = cos(3a + &)= cos 4t .

2) cos5Bcos2B +sin5Bsin2f = cos(58 -28)=cos3p.

3 {n ) (5m . . (57[ _
) cost —+ jco§ ——a |-sinl —+a |sin| — - |=
7 SLM (7 14
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. {1 i [ Tr {2 ‘J
4) cos[ —+ |co§ —+ O (+sinj —+a sinl —+a |{=
s 5 5 50
S( m ] b4
=0y | —+a || —~+u ||=cosm=~1.
4 5 ) 5
485.1) sin73°cos17" +cos 73" sin17° =sin(73* +17°)=5in90" =1

2) sin 73" cos13" ~cos73 sinl3° =sin(73* ~13')=sin60° =-‘§3-;

k4 n n St Stow 4
3) sm—aos—-rsm—-—cos-—:sm ——+-— |=sin=—=1;
12 12 2 - 12 12 12 2

LT
=sin—=1,

2
486. 1) Pemcnme: Tk, @ — touxa [l uersepra, 10 sing =—yl-cos’a = —%.

si{a+—7é) . K3 L A3 3 B3 4«/§+3.

=5INECOs— + COSASIN— = = ——— = . Orser; -
6 6 52 52 10 10

Tt o7 Fis st (Tm &)
4) sm———cos———~sm——cos7——sm —_—
12 12 12 12 12 12

2) Pewenne: T.K. @ — touka Il yersepri, To cos = -vl-sin ¢ = 5
.’{n I 7. Jia 2 a2 J1a+2
sif =~ |=sin=cosx—cos—singt = ——— ——— =~ . Orser:
L4 4 4 2.3 23 6
487. 1) sinf{cz + B )+ sin(~ et Jeos(- B)= sin(o + f)~sincxcos f =
=sin@vos B +cosasin §—sinacos B =cosasinf ;

2) co;(—a)sir(— B)-sinler - B)=-cosasinf—sinacosB+sinfeosct = ~sinarcos

5 cof Zoat i - - ( 2 cosasin
)cmL:Z a] m~2 ﬁ} sinfe— B) =] cos—cosa + mzsma X
x(sin%cos/j—cos-’zisinﬁ}—sin(a-ﬁ):sinacosﬁ —sinle— B)= cosarsin 8.

4) sinler+ B)+ sin(g— —a]sin(—ﬁ): sinoc+ ﬁ)—(sin%cosa-cos%sina}x

xsin B =sinocos B +cosasin f-cosasin § =sinacos .

—— 4
488. Peuicnue: T.k. @ ~ Touka IV uerBepty, To cosa =vI-sin" o = 3 Anano-
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15 3-8 84

ruuno cosfB=-—. Te codo+ cosacosf~sinosinf = —+— =—

w0 cosp {a+f)= fosinasinf=< o4 S =55

cos(e - B)= cosacosﬁ+sm(xsm[3—i-g—}wi—-&.OTBCT: &}-, &
517 517 85 85" 85

489. Ananornuno 3azauc 488.

. 15
490. Pcuienne: ananoruyHo 3agauc 488 waiinem cosq = —% usinfi= BTh OTKY-

415
ga+tgf 3 ) _n
l—tga~tgﬁ 1- 415 36"

38

A2 tga=-—§3— u lgﬁ=-18£.Toma tgla+ B)=

Orser; l?.
36

491. 1) cosla - B)-cosla+ B)= cosacosf+2sinasin f —cosacos B = 2sinarsin f

n (7 1., n LT,
2) cosl —+o co#—-a +—sin° @ =| cos—cos —sin—sina X
4 4 2 4 4
!

n LT .2 2 . . 1 .,
X coszcosa+smzsma +55m 0!=-Z(cosa—sma cosa+sma)+551n'a=

= l(cosz a -sin? ()t)*l-lsinZ o= lcos2 o.
2 2 2

3) cos3a +sinasin 2 = cos(a + 20r)+ sinasin 2a =
= cos ¢ cos 2a —sin ¢ sin 2 + sin & sin 2a = cos cos 20

4) cos2a —cosar cos 3 = cos 2a — (cos o cos 3ar + sin @ sin 3¢ )+ sin asin 3 =
=¢0s 20— cos 2a + sinasin 3 = sinsin 3 .

sine  sinf

4921y tga+tgh _ cosa * cosf _sinarcosf+cosasinf _ sinfa+ )

tga—tgB  sina_sinB  sinacosf-cosasinf sinla-fB)’ e
cosa cosf
cosacosf3
5 cigor-ctgB+1 _ smasn;—[:} _ soscosf+sinasin B _coda-B )an
cigr-ctgB—1  cosacosf -1 " cosaxcosf —sinasin8 cos(a+ﬂ )
sinasin §

n n LT \5 .
3) co! —;+a =coszcosa-sm—“-sma=T(cosa——sma),-m.,u.
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4 cos(a+[3) cosacosB—smasmﬂ cos§sina

- =clgfB-tga,ur.a
cosasinf cosasin sinfB cosax & £

5) Pewrenue: npeoGpasycm npaByto HacTb: %(cos(a + ﬁ)+ cos(a - /3)) =

((cosccos B ~sinasin B)+(cosa cos § +sinarsin ﬁ))= cosacos B, u.ta.

1
2
6 3 (coda—B)codc+ B)=

%(cosacos[ﬂ 2sinarsin-cosacosf) =sinasin3 .

1g29° +tg31° . . .
493. 1) B2 1B o290 4310 )=tg60° =43 ;
) o 13T g )=1g60" =43
g E g "
2 1616 _f77 ) 7y,
1—tg F g " 6 16 "4
16 ° 16

I+1tgl0"1gs5" _1oe V' = B
3)w—(tg(55 10 )) ctg(45) 15

I-tg13 1gl7" R
4)m (27 +13° )" =(tg30°)" =3

tg o+t {3 12 312Y 33
494. 1) wgloc+ B)= l_ftm_;t—i% \—4 5](“—.—]:——;

2) ctgla~B)=(gla-B))" (—‘Mﬂ—) (,_EJ;[L,):L

1+igatg B

e n 1 7. ) n LT
sif =40 |-co§ —+a| | sin—cosa~cos—sina ’— €OS— COSX —Sin=sina
495, L8 3 0 6 173 3

(r n . . T LT
str] — + (+cos —+ SIN— COSXY —COS— SINX |+ COS-~ COSC —SIn—SIng,
6 3 6 6 13 3

lcoso: ﬁsma—lcosa+£sma
_2 2 2 2 [Sl"a—ft a.
I ﬁ . 1 ﬁ . cosQ

=COSU — -Sin@+--COSO ~ ——Sind
2 2 2 2

496. 1) sina cos 2 + sin 2a cos & = sinfor + 20t )= sin 3¢t ;
2) sin5Bcos3B -sin3Bcos5P =sin(58~38)=sin2p.

497. 1) cos6xcosSx +sin 6xsinSx = —1. Pewenne: npcobpasycy NEByio yacTh:
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cos6xcosSx +sin6xsinSx = cos(6x-5x) =cosx. Te. cosx=-1, orkyna

x=m+2nk . keZ .OtBer: x=m+27k, ke Z.
2) Ykazanue: npeobpasyiite cos3xcosS5x—sinSxsin3x =cos(3x +5x) = cos8x.

3) ﬁco{%+x)—cosx =1. Peuicuue: npeobpasyeM JICBYIO HaCTh ypasHe-

3 2 LT .
HUsA: \/ECO X+X —Ccosx =+/2 cos—Zcosx—stsmx —COSX =—SINx,

—sinx =1, sinx=-1I, oTkyaa x=——72£+2nk.0rsc1: x=~—72£+27rk, keZ.

4) Ykasauue: npcoOpasyHTe ;iesy10 YaCTh YPABHCHHS:

‘/Esin .z +sinZ =42 £cos———ﬁsm— +sin£=cos—{.
4 2 2 2 2 2 2 2
§29. Cunyc, KOCHHYC H TAHIeHC ABOHHOIO YIIa
sin 2¢¢ = 2sin ¢ cosq ;

cos2a =cos’a-sin’a =1-2sin*a =2cos’a~1;

tg2a = 2tg? .
1-tg°a
498. 1) sin48° =2sin24" cos24°; 2) cos164° =cos’ 82° —sin’ 82°;
21g46° 4 2r 2w

3) 1g92° = 4 sm—-2§m— §—
) 1g ) 3 508

1-tg 46"
2 51 2 5

5) sm—ﬂ——cos ——sin” —.
. 6 6

499. 1) sin E—+a = 2sin| r.z co s(” d
2 4 2 {4 2

4
2) sinf B4 B |=2sin EaBleod T+ B,
4 8 2 g8 2
3) cos{z—a]=cosz[£—gj—sinz[1—g];
2 4 2 4 2

kY4 3« L A3«
4) co§ —+ A |=cos’| —+— |—sin"| —+—|;
2 4 2 4 2
S ,

5) sina=2singcosg; 6) cosa =cos’ ——sin’ —.
2 2 2 2
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500. 1) 2sinl5° cos15° =sin30° ——;—;
2) cos?15° —sin’ 15° =cos 30" =—‘/2—§;
P LT
I-tg°15 V3
4) (cos75 —sin 75'Y =cos? 75" —2¢0s 75" sin 75° +sin’ 75" =1-sin150" = 0,5
501. 1) Zsinf—cos—’i:s‘ . ﬁ; 2) cos’ 2T _gin? E—cosz—i
8 2 8 8 4 2
b3
2tg—
P —=gZay;
l—lg:” 4
8

4)£—(cos£+sin£ =[»2—— l+2cos£sin£ =-1.
21T T2 58

502. 1) 2sin75 cos75 =sinl50" =

2) cos? 75 —sin® 75° =cos150 = —ﬁ

61g75° 2g75
y ST 5 2875 31500243,
I-1g-75° l-tg"75

" 1g?22'30'-1 __2.’ w2230 Y -2
122730’ L 15722301 1gas”
s 3¥
503. 1) Peuchive: TK. — <<%, T0 coso=—|l-| =1 =——
2 5)
4 : 9
sin2a=2sinacosa:2~£-! _4 =—ﬁ . Orser: —“—4.
s s5) 25
2) Ananoruuno 1).

504. 1) Pewenne: sin’ ¢ =1 —(%j = %, OTKy/1a HAX0aHUM

16 9 7 7
cos2u =cos’ o -sin’ ¢ = — - -— = — . OrBeT —
25 25 25

2) Auanorudso 1).

. Nostomy

505. Vkasanuc: NOACTaBLTE 3HAYCHHE TaHreHca B GOPMYy ABOHHOIO yrna

117
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506. 1) 2cos40° cos50°" =2sin50° cosSO =sinl 00 ;
2) 2sin 25°sin 65° = 2sin 25" cos 25° =5in50°;
3) sin2a+({sing —cosa) =2sinccosa+1-2sinacosa =1;
4) cosdo +sin® 20 = cos’ 2a —sin’ 20 +sin’ 20 = cos?2a.

507. 1) sin 20 _ 2sinocosa
(sinax+cosaf -1  2sinacosa ’

2 T+cos20 _ 1+cos’a—sin"a _ (l—sinza)+cosza _2cos’a - aga
1-cos2e  I-cos’a+sin’e@ (l-cos’)ssin‘e 2sin’ '

508. 1) (sina+cosa) -1 =sin® ar+cos® o+ 2sina coser ~1 = 2sina coser = sin20¢;
2) {sinx—cosa) =sin’ & +cos’ @ ~2sin@cosa = 1-2sinatcosa = 1-sin 2 ;
3) cos’ a~sin‘a = (cos2 a—sin’ C{XcosZ a+sin® a)= cos” (¢ —sin® a = cos2a
4) 2cos’ a—cos2a = 2cos’ (z—(c052 o ~sin? a)= cos’a+sin’a =1, w10
509. 1) Peucume: T.k. (%) =(sina+cosar) =1+2sinacosa =1+sin2a, Tor-

na sina = —%. Orser: sin2a = —-é .

2
2) Pewenue: T.x. (—%) = (sinot—cosoz)2 =1-2sinacosa =1-sin2a, Tor-

. . 8

na sin2¢ =1-—=—Oreer: sin20=—.

9 9
cos 2a cosor—sin fcosa +sina) _ cosa ~sinar
.510. 1) — — =( - X - )= - =ctga -1
SINACOSX +SIn” & sma(cosa+sma) Sina
2) sin2or—2cosxt _ 2sinarcosar-2cosr _ 2cosofsinai~1)  2cos 2etgnr
sincr-sin’ @ sina-sin’ sinofl ~sinr) sina )

3) tgalt +cos2a)= sm(; (1 + (2cos2 a—l))= 2sin@ cosa =sin 2¢x .
cos

) l—c052a+sin2a'
1+cos2a +sin 20

“1=(1-2sin’a)+ 2sinacoser
Q= 3 - -etga =
l+(2cos'a—l)+25m(xcosa

2sinafsinar +cosat)
= S ClE X =t - Clg X = 1, w.T A
2cosalsina +cosca)
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5) (1—2cos2 aXZsinza—-l)= (sin2 oz—coszOthinZ(Jt-cosZ (l)_ cos’ 200 et
4sin’ acos’ @ {2sinacoscx)’ sin’ 20

6) 1-2sin’ LI Z(E——g— =cod Z-a|=
4 2 4 2 2
7 LW, .
= cos—cosa +sin—-sina =sina, 4.1,

sing+sin2 _ sina+2sinacose _ sinc(l+2cosa)
1+cosa+cos2¢  I+cosa+2cos’a—1  cosa(l+2cosar)

sin? 2 Zﬁsin(a-l)
n-a cos“ o 4

" cosafl +etgar) sina(l+iga) . sin2a

Pewenue: npeoGpasyeM oTAenbHO NEBYHO M IPaByIo yacTb. Jlepas yacTh:

sin’ cos’a sin’a cos’ a _
cosall+ctga) sinoll+tga cosa . sin@
( & ) (+ig ) cosal 1+=;~-—1{ sinog 1+ —--
sing cosx
sin’ o cos’ sin*a-cos'a

B cosasina +cosa)  sinalcosa +sina) " cosasinalsing + cosa) -

(sincx —cosa){sincr + cososzin2 a+cos’ a) _sina-cosa _ 2(sina—cosar)
cosasinalsina+cosa) sinacoso sin 200 '

. n . n 4
W2sij o= | 22 sincccos- — — (

sn{ 4]_ Z{m cos,4 cosasm4_  Asino—cor )
sin2x sin2o sindr

TC JICBaA M 1lpasas 4acTy COBNaaaloT. Yron Tpcﬁosanoc:: JXOKas3arb.

ITpaBas w4acTe:

512.1) sin2x - 2cosx = 0. Pewenue: npeobpasyem neByto 4acTb ypaBHCHNS, N0-

ny4Ynum 2cosx(sin x= l)= 0.Te. cosx =0 unn sinx =1. [leppoe ypapuenuc

ABJISACTCA CICACTBHCM BTOPOro (B CHAY OCHOBHOINO TPHIMOHOMCTPHUYCCKOTO
TO)KJICCTBa), NO3TOMY AOCTATOYHO PCLUXThL TOJILKO NCPBOC YPaBHCHHC.

cosx=0, x=%+n’k . Orser: x=%+lzk L ke Z.

2) Ykasanme: cos2x+sin’ x=cos’ x, T.e. aHHOC YpaBHCHHE PABHOCKILHO
ypastennio sin® x=0.

3) YkasaHuc: PaCCMOTPHM Da3HOCTB: 4cos x —sin 2x = 2cosx(2—sinx)=0,

oTKyaa cosx =0 uim sinx =2 . Bropoc ypaBHCHHC He MMCCT PCLUCHHif,



http://alexbooks.ucoz.com
120 I'nasa V. Tpurosomerpudeckuc gopmynnl (NeNe 513-515)

4) Viazanne: paccMOTpHm pasHocTb: sin’ x +cos 2x = cos? x

5) sm—cosE + 3 =0. Pemcune: noMHOXHMM 00e 4aCTH ypaBHCHHMs Ha 2
XX . n n

2smEcosE+l=0; siny=-1; x=———2—+2ni\' .OrBeT: x = —?+27rk ,kelZ.

6) Yka3zaHHC: PacCMOTPHTE Pa3sHOCTD JICBOH M NPAaBO# YaCTH YPaBHCHUA, TOrAa

3 X X
cos” ——sin"—==cosx.
2 2

§30. Cunyc, KOCHHYC ¥ TAHI€HC NOJOBHHHOIO yrjia
DopMyJibl MOJOBHHHOTO yraa:
20 l+cosa

..o l-coso ,a - I—-cosa
cos » sin® —=————, —_—=—.
2 2 2 2 l+cosa
2 1-g? & 2g 2
sina=—-%;—, cosa=——a, tgax = Za
1+tg2 = l+tg? = 1-tg? =
& 2 £ 2 & 2
1+cosl
513, 1) sin’ 15°—L3° 2) 2c0s? = 2,
4 2
1+co{—— l+coil%+2a
3) cos® Zoa 4y sin? T ral= .
4 4 2
l+coe£
514. 1) 2c052£—l:2~ —1:cos£=£;
8 2 4 2
2) l—-25in2£=l— 1-cos£ =cos£=[3~;
12 6 6 2
3) —‘/2§+2sin315”=§+(|—cosso°)=‘/§+1—73=l.

2
=
4) —§+2 cos’15° =-§+(‘+°°530) X

2 2
o m.n
515. 1) sinZ . Pewetme: 1x. O<a<—=,10 0< ? —;<5, nojromy sin— —
. a I-cosa
nosIOKUTEALROC uncino. Toraa sin— = =402 = £ . Orser —J:

2
2), 3) ananoruuso 1).
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§30. Cunyc, KOCHHYC, TAHICHC NONOBUHHOTO yraa (NeNe 516-518) 121
4) Yxazatne: (:tgg = - = 1+cosa , anajioruuno 1).
a  l-cosa
tg 'i‘

4 T oo 7
516. Vkazauue: cosor = —7 » Kpome Toro 0< 7 < 3 < 3 [107TOMY CHHYC, KOCH-

HYC, TAHICHC ¥ KOTZHIEHC HOJNOBHHHOTO YT/1a NOJIOXKHTC.IbHbIC,

517. 1) Pewenne: sinl5” > 0. [ostomy: sin1§" = Jl—:g;si- =

pf [0 _[i-6F -4 fl okt
8

V2 Vs

02
2) Peuicuue: cosls® >0, te. cosls = 1/“00530 \I% 6+J_.
3) Pewenne: 1822°30'> 0, nosromy: 1g22°30'= "———cw—
1+ cos45°

2-2 2-
J:\/t 2+sz )I ‘/—I‘[—-l

21

1
1922°30' J2-1

1~tg'22‘- 2!g(Z 2tg2% l+lg2a

4) Pewucnue: ctg22°30'=

2+1 (cm. n.3).

SH8. 1) 10X ol ?-a —2. 2 =!g%.
i sinQ 2 2
I+tg” - 1| 1+tg = | l+ig" = 2tg—
&3 £3) ey ey
o X ) X
sina 2tg5 . Hl—lg 2 2tg 2 e i'_(gﬁ
1+ cosa A sa | s a °3°
P+tg™ - I+tg” l+tg"— 2tg
£3 £ g5 2,
3 1-cos2a +sin20r _ 2sin” &+ 2sinarcosar 25m(x(§1na+L0§a) g

l+cos2a+sin20 2cos’  + 2sinacosar 2(,05(1((,08(1 +sine)
l+cosdar 2cos’ 2 _ cos2a
sin 4o 2cos2asin2e  sin2o

=clga .
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1+cos2a+sin2a _ 2sinacosa+2cos’@ _ 2cosafsing +cosa)
cosax +sina cosa +sina cosq +sina

=2c0s0 |

5)

- . cosat . . .
6) (1-cos2a)ctga = 2sin? - —— = 2sin cos =sin 2 .
sinor

. 1+coi %—al
519. 1) 2cos T _%).,. =1+sina, wr.a.
4 2

2

1-co Z':——Ot
2) 2sin? r.e =2 =1-sina, ura.
4 2 2

3—4cos20o+cosda 3—-4cosdr+2cos’ 2 -1 _ 1-2cos2a +cos? 20t _
3+4cos2a+cosdar 3+4cos2or+2cos’ 200—1  1+2c0s20+cos’ 2o

cos2a-1Y 1-2sin*a—1 ’ sina ' .
= = 3 = =tg"Q, 4.T.0.
cos20+1 2cos” o —1+1 cosa

1+sin20+cos2ar _ 2sinaeosa+2cos’ @ _ 2cosalsing +cosat)

- = = - =ctga .
1+sin20—-cos2a  2sinacosor+2sin” o Zsma(cosa+sma)
1-cos2a 2sin’ acosa
520. 1) — otga = — — =1, uTA.
sin2a 2sin cosasina
sin 2a 2sinacosa _ sino
= 3 = =tga, 1.T.A.
1+cos2a 2cos” oS
3) Pewenve: npeoGpa3yem NeByIO 4acTh:
1-2sin’a _ cos 20 _cos’a-sin’a _cosa-sina

l+sin2o  cos’a+sina+2sinacosa  (cosa+sina) cosq+sina
Tenepnb npeobpasyem npasyto 4acTh:

1-tga sina sin |\ cosa —sina
=1~ | 14— |z ————,uTn.
1+tga cosa cosa | cosa+sing

4) Pewicuye: npcobpasyeM AeayIo 4acThb:

. . . . 2 .
1+sin2a _sin’ o+ 2sinarcosar+cos’ @ _ (cosa +sina)’ _ cosa+sina

cos 20t cos’ o —sin’ ¢ cos’a-sin‘a  cosa—sina

n
g e _l+tgo _ cosa—sina

I-tga cosa+sina

n
pasas yacTs: tg(—ﬂx] = p
4 l—lgztga
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521, yi+sina —+/l—-sina =Jsinlg—+cosz%+25in%—cos% -

L4 .4 .. _d L« af a _aYf
—, /810" —+Cos "“'zsln'—'COS— = Sin— +Ccos— bt SINn— —C0S— =
Y g oS g rasng sy 2792 2 %2

. a al |, «a a
Sin— + COS = SIN— = C0S—
2 2 12 2

. Tx. 0<a<£,'ro 0<g<£, Mo3TOMy
2 2 4

.o o4 .o [24
SIN— +COS—} ~[SIN——COS—1 =
2 'z{ 2 5’

. a a . o a .
=§in—+C€os— +sin—-cos— = 25in — , 4.T.0.
2 2 2 2 2

0< Sin% < cos% . T.e. YI+sing ~v1-sina =

g2 tga _ tha(l —ngZG)
T gda-tg2a 2glx w2l +1g22)

£

1-tg 2

522 =cosda .

523. 1) Yxazauue: cosx =1-2sin’ 32£ , AHAJIOIHYHO 2).
2) l+cosx = 2cos§ . Pemenne: npeobpasyeM ypaBHCHHE:

1+cosx—2cos> =0, 1+2¢0s’ S ~1-2¢cosX =0, 2cos| cos>~1]=0. Te.
2 2 2 2 2

X
cos% =0 nan cos—z— = 1. U3 nepBoro ypasHeHus —;— =§+nk ; X=m+27k,

k€ Z . Y13 BToporo ypaBHCHUS % =2mn; x=4mn, ne L (31a cepus KopHeit

concpxutcs B nepsoi). Oteer: x=7+2mk , ke Z.

2 3 2 4

4) Vxazauuc: 1+ cos8x = 2cos’ 4x . Ananoruuso 2).

3) Ykazauue: sir{i‘:-—z)=sin£cos§£—-cosf~sin%=cos§. AHAaJIOTHYHO 2).

5) 2sin’ % +%sin 2x =1. PewcHue: npeolpasyeM ypasHEHHC:

[23in2§—1]+%sin2x= 0, —cosx+sinxcosx=0, cosx(sinx—l)=0 . Or-
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kyna cosx =0 unu sinx=1. [Tepsoc ypashenue ceyer u3 sroporo (B cHay
OCHOBHOIO TPHTOHOMCTPHYCCKONO TOXAECTBA), NOITOMY AOCTATOMHO PCUIMTL

n T
TOAbKO NepBoc ypasuenue. Toraa x = Eﬂ'tk .Orper: x = >y +mk ke Z.

6) Yxasanue: ananornano 5), 2cos’ x—1 = cos2x, sin 4x = 2sin 2xcos2x.

§31. ®opmybl npuBeseHnn

DopMyan NpuBenenus cuuyca:

e, e

sinj ——a |=cosa: sinl =+ |=cosar;
|2 2

(3 (3

sin| =--a |=—cosa; sinf —+¢ |= ~cos ;

sin(m +a)=—sinar; sin(z o) = siner .

@opMyJan NPpHBEIEHUSN KOCHMYCA:

Fia ) . {z .
cos ——o |=sina; cos| —+¢t |=-sine:
{2 J 2

3n . {3n .
CO| —T—a =-sina ; COSLT+Q =sInu

cos{m +a) = —cosar ; cos{m —a)= ~cosa .
PopMYynLl NPpHBEeJCHUA TaHTeHca:
tgle+mk)=tgx, ke 7, wloa+mh)=1ga, ke Z.
-524. 1) Pewenue: cos75° =cos(90" —a). oTKviIa @ =15". Orger: =15’
2) Pewenue: sinls0° = sin(‘)()‘ +a), orkyaa o =60". Oreet: o =60,
3) Pewenue: sini50° = sin(180° —(1), orky1a « =30°. Orser: o =30,
4) Pcwienme: cos310 = cos(270" +0t), otkyna o = 40", Otser: o =40° .
S .
5) Pewenne: sin -4£ = sm(n' +a),otkyna o = % . OrBer: & =% .

. T (n 3 3
6) Pewenne: tg—=1tg — - |, oTkyna a = —. OrBer; @@ = ~—.
yremenne: 13 ng ) RAAETIA 10

7) Pewennc: cos—7§- = co{};:l+ aj, OTKyJda O = % .Orser. 0 = r .

FN
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8) Peweune: l_l6£ =2 —0, OTKyAR O = % —ocrpslit yron. OTBeT: o =% .

N

525. 1) cos150° = cos(180° —30°) = ~cos 30’ =-%-

V3

2) sin135° = sin(90° +45° )= cos45° =

3) ctgl35° =ctg(180° —45°) = ctg(—45") = —ctg45” =~1;
. RV

4) cos120° =cos(90" +30")=—sin30 =3

5) c0s225° = cos(180° +45° )= —cos 45" = _g :

6) sin210° =sin(180° +30° )= ~sin 30° = -%;
7) ctg240° =ctg(180“ +60“)= ctg 60° =L;
3
8) sin315° =sin(270° + 45* )= ~sin 45° =__~/ZZ_
Sm n n
526. D tg—=tglm+—|=tg—=1;
) 2 g{ 4) g4

I 7 o 1
2) sin—=sin{ T +— |=—sin—=~—;
6 6 6 2

/ N
3) cosz=co§‘ 271’—15:005—:—’-;
3 TTIITE T

4) ClgSTﬂ=ctg(2ﬂ—g—J=-C(g£= _

3 B3

N 13 o bi4 . 1
5) sin| ===~ |=sin| =27 - — [=-sin~ = -~
6 6 6 2
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co§ T
527. 1) Pewennue: ctg(%-a]= =30 tga , 1103TOMY:

n . (3
cty =~ |-tg(r+a)+sin) =+a
2 2 _lga—tgo—cosar _

cos(m +a) -cosa

I.

) n
sm(;r—a)+co{3+a]+ctg(n—a) sina-sina-ciga _

' ;3{5—0: ctga
2

. (3m n
S"{?HZ} lg(fﬂx] —cosa —ctga
528.1) = £

ctgr—a) sinfr+a) ctg(-ar) —sina

2)

-1.

=clga.

sin’ (m +a)+sinz[%+a]
cod 7 va
2

529. 1) cos750° = cos{720° +30° )= cos30" =

2)

3n sin? o +cos’ ot
ety — -0 |=———— tga = .
2 sina cosa

’

ot

’

2) sin1140° = sin(1080° +60° )= sin 60" =

N|&|

3) 1g405° = 1g(360° +45° )= 1g 45 = 1;
4) cos840 =cos(720 +120 )=c05120 =cos(90 +30 )=——sm30 =—3;
5) sin‘w—n=sin Sn—E =—-sin—’£=-—~l—;
6 6 6 2

25n n n
6)tg—=1g 6m+— |=1g—=1;
) e, g{ 4) 8

2in n b4
7) ctg——=ctg Tn —— |=—clg—=—1;
yeey g( 4} 2

8) cos—zE=co 471'+-5£ =cos§’£=co n+£ =—cos£=—3/—5—.
4 4 4 4

4 2
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530. 1) cos630° —sin1470° —ctgl 125" =
= cos(720" —90°) - sin(1440" +30°) - ctg(1080° +45°) =
= cos(2-360° —90")~sin(4-360° +30°) ~ ctg(6-360° +457) =
=¢0s90" -sin30" ~ctg45° =-0,5-1=-15.
2) tg1800° —sin495" +c0s945" =0—sin(540° —45° }+cos(900" +45° )=
= —5in45° - cos45° = —y/2 .
3) 3c0s3660" +sin(~1560" )+ cos(- 450" )= 3cos(3600" +60° )~
~sin(-1440° ~120° }+ cos(-360" ~90° )= 3c0s60° —sin120" +cos 90" =
=%—-sin(90" +30° )40 %—cos}O” =3L‘-2-‘E :
4) c0s4455° —cos{~945° )+ 11035" — ctg(~1500° )= cos{4500° — 45"}
—cos(~900" - 45° )+ tg(1080" 45 ) ctg(- 1440" — 60" )=

ﬁ-}-l
\/5_ .

531. 1) cosm—sinljﬁ—ct L =cos(67t-£ —sin| 47r—£]—
4 4 2 L 4 4/
n n n n
—clg —6m+— |=cos—+sin——ctg—=+v2 .
cg( 2] cos4 sm4 cg2 N3

. 25m 17n 107 . n n
2) sin———coy§ ——— |- tg—— =sin| 87 +— {~coy —8mr — = |-
. 3 2 3 3 2

—tg{4n——2—;£)=sin—§—cos%+tgz—n::—é—s/—z —~—{2—§-.

3 2

=—c0545" +cos45° —tg45-ctg60° = -

3) sin(=77)-2cos % —1g 7% = 0= 2co0d 107+ —tg(ZJr—E =
3 4 3797 e

K1 T
=-2cos—+tg—=-1+1=0.
378y

4) cos(-9ﬂ)+ ZSi{—ﬂJ—ctg(—zﬂ]=-l —25in(—87r—£)—
6 4 6

—ct, —5::—1 =—1—2sin£+ctg£=—l—l+l=—l,
4 6 4
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532. l)sm( +oz)—co>{£—oz]=siv\(E—(E—tx)]-co{z—oz}=
4 4 2 |4 4

T 4

=¢o§ ——¢ |~cos ——a |=0,4T0
{5 ofiel-
n e F's {r (=n \.W

2) coy ——a |-sin| =+ |=coy ——& |-sin| ——] —-Q ' |=
et R b E bl
T

{3z ) .4
sin —--a | clg -+
3) k 2 ) 2 _-sosx ~ga

glm +a) tg{(x—?ﬁ] tgo  —clgu
N ;

=~COoSatEQ = —Sin{ , .T.IL.

533. 1) sin 7—”+a =i !n+(£+a '=—sin(£+a LU
6 176 L6

2) sin ——-+a]= 2 - —”— :—mn(}—ﬂ—-a) YT
) 4 {4 7
25 7t { 3
3) LO -—l=c 7r+ — ,=-coq—+a S WL
3 3 } L
5 .
4) co —i CO\( 2+ \ -cosl4—n+a QT
) )
534. Puucuuc o00o3nauum yr'u,( rpeyroasunka  ucpes @, 3.y . Toria

o+ f+y =71, noyromy sin{Q + [5) = sm(n —y)=siny,ura
535. 1) Yxa3zanue: ypaBHCHHC PABHOCHALHO sinx =1,

2) Ykazanue’ YpaBHCHHC PuBHOCHIIBHO COsx = —1 .

3) Yxazaiiuc: ypaBHCHHE PasHOCKHILHO cosx =0 .

4) Yka3anue: ypaBHCHHC PaBHOCHAbLRO cosXx = —1 .

I's
5) sin(2x + 37 )sinL 3x+ %T—] —-sin3xcos2x = —1. Pemenue: npeobpasyem e~

BYIO YacThb ypABHCHUA! sin(2x +3n )sin( 3x+ %]-»sin 3xcos2x =

= —sin 2xcos3x —sin3xcos 2x = —sin(3x + 2x) = —sin5x. T.¢. sin5x =1, o1~
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Kyja 5x=£+27tk ; x=£+£ﬂk——, ke Z.Orser: x=—7£-+2l, keZ.
2 10 5 LI

6) Ananoruuso 5).
536. Pewsenuc: nycts B — nannublit yron, Toraa cyuiectsyet k € Z, Takoe, 410

0< B +—75k2— < % . Oboznaunm o = f§ +% . Torna cunyc, KOCHHYC MM TaH-

reHe 8 no opmMynaM NPHBEACHHSA BLIMUCIACTCS HEPE3 CHHYC, KOCHHYC MK
. Lo a , o
Tadreue o, Ho sina= 25m:cos; , cosa =2cos 3—1 ,tga=

T.e. 3HaucHue CHHYCa, KOCHHYCA ¥ TaAHICHCa ﬂ MOXHO BBIMHCIHTD 4EPE3 3HA~

o a n
YeHHE CUHYCA, KOCHHYCA HiIM TaHI'EHCa R npuuem 0 < 2 < 7 4Ta.

§32. Cymma u pa3zHoctb cunycoB. CyMMa, pazHOCTh KOCHHYCOB

DopMyJIbl CYMMBI MW PATHOCTH:

sina+sinﬁ=25ina+ﬁcosa_ﬁ;
2 2
sina—sinﬁ=25ina_ﬁcosﬂ;
2 2
cosa+cosﬁ=2cosa+ﬁcosa_ﬂ;
2~ 2
cosa—cosﬁ=~25ina;Bsina—;é.

n n T . n
P o §+a+§—a §+a——§+a
537. 1) sinl —+a |+sin| ——a |=2sin cos =
3 3 2 2
.
=25m—3-cosa=\/§cosa.

n

p+Z+p Z-p-Z-B
2) co{-’i——ﬁ)—cc{%+ ﬂ]:—Zsin 4 3 4 gind 3 4 =

= 2sin%sinﬂ = ﬁsinﬂ .

S ernosa
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i)

. T .. . : .
= 25macos-‘—1—~25m;cosa =2sincosa =sin 2 .

o coa-T {2 ofar ) of 2 of 2]

. . n . .
= ZSlnastchsacosz: 2sin@ cos( =sin 20¢ .

130

538. 1) cos105 +cos75° =2c0s90° cos15° =0;
2) sinl05° ~sin 75° =2sin15° ¢c0s90° =0

3) cosl]—‘z—-mos%- = ZCOSE—cosl JZ_

4 2
Hr S 2n .« Jg

4) cos -cos— =-2sin——sin — = —;
12 12 4 2

6) sin105° —sin165° = 25in135 cos30° =

!
539. 1) 1+2sinx =2 -l-+sina =7 sinZ +sina |=
2 6
2) 1=-2sina = —I——sina = s1n£—sma
2 ) 6 2
1 r fa ) (a =
3) 1+ 2cosx =2 —+cos | =2 cos—+cosa |=4cos —+— jco§ ——— |.
2 3 276127

.
4) Ykazauue: | =sin—~ .

\_.._/\_/ o
4;
<8

—2
R
+
Sl
A —
3
A
VIR
I
sia
S———

Zsma+3ac0§a—3a
. . - S —- Y
540. 1) sin+sin3a 2 2 _ sin2o

B +
cosa+cosda 5 o+ oa- -3 cos2a
7

sin2a+sinda _ 2sin3acos(~a) _cosa

= - =— =clga, u.T.a.
cos2o —cosda  -2cos3a sm(— a) sinQ

541. 1 2(cos & + cos3ax) _ 4cos2a cos(~ar)
T 2sin 20 +sinda

=200, 4T,

4cos2acosa _
sin 2 +sin 2 +sinda sin 20+ 2sin 3@ cosa
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4cos20cosey _ 2cos2a  2cos2a _ cigla

2sinorcosa+ 2sin3acos  sing+sinde  2sinqcos®  cosor

1+sina —cos2a —sin3or _ (1 - cos 20 )+ (sin ot —sin 3ar) _

2)

2sin’ o +sina -1 2sin?a-1)+sina
2sin” o+ 2sin o cosa——+3a
s 2sinadsina —cos2a .
2 - 2= § - )=—25m(1‘
—cos2a+sina —C0s20+sina

542.1) cos*or—sin® a+sin2a = (cos2 o ~sin’ ()cXcos2 o +sin’ a)+ sin2a =

=c¢os2¢ +sin2¢ = JE[-—J;COSZX +i§—sin 2a)=

=fi(cos—}cosza +sin%sin 2a]= ﬁco{Za—%), 4.T.A.

2) Ykazanue: co{-23l +a]+ co{%’i— a]= 2cos—2—37£cosa .

3) Ykazanue: ananoruuno sanavc 541 n.2). 1-2sin’ 2u = cosda .

543. 1) cos22 +¢0s24" +¢c0826 +c0s28 =(c0s22 +c0s28 ) +(co24’ +¢0s26 ) =

2¢0$25" cos3” +2c0825" cosl” =2¢0s25 (cos3’ +cosl”) = 4cos25 cos2” cosl'.

n n Sre n n n
2) YKka3aHHC: COS— +COS—+C0S— =| COS——+COS— |~ COS— =
12 4 6 12 4 6

T n 7 T 7 .

2005 —C0S— —C€0S — = 2¢0S—| COS— —C€0S— |, Bocnoab3yHtech dopmy-
6 12 6 6 12 3

0¥ pa3HOCTH KOCHHYCOB. AHaOrHyHo I).

sing  sin sina cos B + cosasin
544, Yxazauue: tgor+1tgff=——+ B_ B B

cosa cosfi cosacos 3
545. 1) I—cosa+sina=l—qcos%cosa—sin%sina\=l—ﬁco{%%a]=
J

= ﬁ(cos%—co{% +an = Zﬁsin{—%}sil{%+%) = Zﬁsin%sir{%+%].

2) AHanoruuno 1).
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132

3) Ananoruuno 4).

A}
sin(%ﬂzl ﬁsin(%’- +aJ
4) Pewenne: cm. tanauy 544: 1+tga = =

Cco
cos z— cosa s

, KpOM¢

. T . . (7
TOIO, SING +COSQ = ‘/E[C()stlna'i' SIn:COS(Z) = \/ESII{Z + (ZJ , [1O3TOMY

I
\/—2_sir1l §+a ﬁsii Zj-a
1+sin@ + cost +tga= +ﬁsi z+oz =
cos 4 co

1 =
- (1+cosc)

(n
J2sin 7 o
= 2cos? &
cosa 2
YupaxHenus K rase V
546. 1), 2) Auanoruuno sagaue 458.

3) Peurcune: |sina| =———’— =%5- Tk m<«a <g-, 10 sina >0, 3Ha-
. 1

T+
g’

22

. 2 .
4uT sinQ = ——3— . OtBeT: sina = ——,

4) Ananoruuno 3).

547. 1) 2sin(ﬂ~a)co{g— —a)+3sinz(% —a]—2 =2sinasina+3cos a~2=cos

. {37: )g( n)
sin{m +a)cos] = —a |tg o~ — o
2) 2 ) 2 -sing-sind - clga

co{%+a)cos(37”+a}tg(n +a) “sina-sina- g

= ctgza .
L

548. 1) sin47—”=sin 875-—1‘- = sin _r =—sin£==—0,5.
6 6 6

2)-4) Axanornuno 1).
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549, 1)-3) Aunanoruuno 4).
4) cos(~945' }+1g1035" = cos945° +1gl035" =

5

=¢05(720" +2257) + tg(1080° —45") = c0s225 —tg45° = ——22— -1.
2
550. 1) (i‘ﬁiﬁ—sina]ltga =
sino 2

1 cos’a+sin*a+cos’a-sin*a sina
=— - S ——=COsC.
2 sing cosq
2) Ananoruuto 1).
551, Ykazanue: pocnions3yiitech Gopmynamu npusenetus (oM. 3anady 532), a 3a-
TEM CAOKCHHUS.
552. Yxazanue: cM. 3apady 544, npeNcTaBbTE TAHIEHC KAaK OTHOUICHHUC CHHYCA K
KOCHHYCY.

§53. 1) 2sin wcos:(%* 3a)—sin6a =sin Gd[ZCOSZ[%f 30(]—1] =

AY
=sin6aco{—g—+6aJ = —sin’ 6a =—sin2%—:€-=—0,5.

2) Ananoruuso 1).
554, VYxazanue: Bocnonb3yiitecs HopMynol Kocuiyca 1BORHOTO yra.
5585. 1) Ananornuso 2).

2) Pemenue: npeobpasyeM 1paByio 4acTe:

= - IpeoGpasyem se-

sinz(l-aj . .
e %= 4 {cosa—sina} _ 1-sin20
4 cosz(z—a) (cosax+sina)  l+cos2a
4

2cos20-sinda _ 2cos2a ~2sin2acos2a _ I—sin2a
2cos2a+sinda  2cos20+2sin2acos2a  l+cosla’

BYIO 4aCTb: 4.T.0,

556. 1) sin35" +sin25° = 25in30° cos5° =cos5°, u.T.a.
2) Ananornyno 1).

Hposeps ceba!
1. Ykazanme: aHanmornuio 3ajaue 546, BocnoansylTeck (HopMynoit

cos2a=2cos’a-1.
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2. 4) Vkazanue: cos” %—sin’ % =cos”,

3. 1) Vkasanue: sin® @—cos’ @ = —cos2qx.
2) Vkazanue: BOCAOL3YiiTech GOPMYi0ii pa3HOCTH CHHYCOB B YHCJIMTCAC,

4. 1) Yieasanue: sin(’f/z—a)sin(— B)=~cosasin B

2) Yka3zahuc: BOCTIONb3yHTCCH (JOPMYNIMH IIPHBEACHUS.
3) Yka3anue: BOCTIONb3YHTCCH OPMYNOH KOCHHYCA CYMMDBI.

557 cosfi . sin,B\i I-cosdx _ cosficosa+sinfsina 1-cosdx
“\sina  cosa j cosm~p+a) sinacosa cosrr - (B -a))
cos{f~a) 2sin®20x 8sin’acos’a . )
= . = - =-8sinacosa = -4sin 20 .
sinatcosar —cos(f ~ar) sinacosa

558. 1) Ananornuno 2).

. ¢ \
2co{%—2a]—\/§sin(2,5n~2(x) 2cos‘ %—20( E—w/gsin[i;i—Za_)
2) = —
7 T 3 .4
cos(d,5m — 200 )+ 2coy =+ 2t cos‘ -=2a +2cos —+20
6 2 J 6

P4

it

2co! E—Za\—ﬁcosm 2 coszcos2a+sin5[sinZa(L\/’gcos&x
6 ] _ 6 6 )
—=

‘n T n
sin 2a + 2 cos g+2(x | sin2a+z{cos€c052a—singsinZaj

|
N J
_ sinla_ tg2o
vﬁ-cos 2a Jg
559. 1) Ykazause: cos 20 = 2cos’ ¢ —1 u sin 2a = 2sin@ cosa . B uncantenc 1 8
3HAMCHATE.IC BbIHCCHTC 32 CKOOKH OOLNTT MHOXKHUTEND.

P

a , L a4 o
2) YkasaHuc: cos = 2cosz_—i--l ¥ sing = 25m—2—cos—2—. B uncaureie U B

3HAMCHATEIIE BHIHCCHTE 3a CKOOKM OOLLINK MHOXHTCIL.

560. Vkasauue; 1g’ g _Izcosx , KPOME TOI'0 tgﬁ >0.
2 l4cosa 2

sina cos’a . 1
561. BuiyucinuTh 3HAUCHUC BLIPAKCHUA ——— — ———— | CCAIH SIN 0L —COSX == .
cosa  sing 2

. ;1 . 3
Peweime: w3 yenosus (sing —cosa)’ = 7 OTKy/a sinQcosq = r
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sita cosa sifo—cosa  sinx-cosr/. . . ,
—— = =— sin’ o +sin@cosx+cos of=
cosx sinad  sinacosx  sinocowx

H _ i
=———————S“_1a cosx (l+sinacosa)=—/—/2— l+3 =u.
sin@ cos % 8 6

4sm2a+5cos2a 8sinacos +5¢os” @~ 5sin’ a_
2sin2a-3cos2a  4sinacosq —3cos’ a + 3sin’ a

562. Yxazanne:

sm a(Sctga +5ctglor - 5)
sin ;@ctga 3ctg a+3)
563. 1) sin* (@ + B)=sin’ @ +sin? B +2sinasin B cos(o + B). Pemense: npeot-

pasyem nipasyio uacTs: sin’ o +sin’ B +2sinasin 8 cos(a + ﬁ)z
=sin® @ +sin® B+ 2sinasin Bleosacos B —sinasin B)=

=sin® o +sin’® B+ 2sinasin fcosacos f - 2sin’ asin’ B =

=sin? af -sin? B)+sinl 6(1 —sinza)+%sin 2asin2f =

. 2 . B |- .
sin’ atcos® B +sin” Beos’ o +sin 2asin 23 . Tipeopasyem NcByio HacTs:

sin’ (o + B)=(sincxcos B+ cosasin B =

=sin’ azcos” B+sin’ Bcos’ o+ 2sinacos Beosasinf =
. . . .
=sin’ @cos? f +sin’ ﬁcosza+55m 20tsin2f , vt

2) Ykazanue: B icBoft yactu sin +sinSo = 2sin 3orcos 2a .
564, Yrazanue: 8 uncautene 4yactu sin @ +sin 5o = 2sin 30 cos 20 , a B 3HaMeHa-
Tee Cos 4+ cosSa = 2cos30cos2a .
sina 1+ 1
sina sna _Jtagla . tgla

565. Vxazaune: — = ; .
sin"a+3cos” o 1+3tg°a 1+3tga 1+3tg'a

566. Yxazaune: co{% - a)cos(%+ o ] = —;—(cos 2T7T +cos 2aj , T.K. CHpaBe/UInBa

dopMyna coscrcos § = %(cos(a +B)+cosla - B))-
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567. 1) Vkasanue: sin® @+ cos’ @ =(sin’ @+ cos’ sin* a—sin’ e cos’ @+cos* a):
inl2 2 ¥ in? 2
= ((sm a +cos a)’ -3sin‘ acos a).
(398 3 ¥ 1 2
2) sin"q +cos° o = —i(cos 40 +14cosda +1 7). Pewenne:

sin* & +cos*a = {sin* &+ cos* @} ~2cos* asin @t =

. 2 ¥ 2 2 sin 20 sin’2a ) sin’ 2a
=(sm o +cos a)—Zcos asin“af - . 1- 5 —

sin® 20 1-cos

. . 40
=1-sin’ 20+ , HO sin? 200 = ————_ noTOMy

sinfa+cos’a =1

1-cosda +1 t-cosda Y _1
2 8 2 32
4T0 11 Tpe6oBaIOCh 10Ka3aTh.

(cosz 4a+l4cos4a+l7),
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T'naBa VI
Tpuronomerpuyeckue ypaBHeHHst

§33. YpaBuenne cosx=a

OcHOBHbBIE HOHATHSA:
Apxrocunycom uncna a€ [-1; 1] naswiBacics Takoe unciao € [0;7], ko-
CHHYC KOTOPOro paBeH a . '

Cnpasennnsa ¢popmyna: arccos(—a):n:—arccosa ana moboro a€[-1;1].

Kopus ypaBHEHUs €OS X = a HaxoaaTcs ho dopmyne x = tarccosa + 271k ,

kel.
568. 1) arCCOS():%,T.K. cos%=0; 2) arccosl=0;
2 =z [ 4
—_— = arccos — = —
3) arccos > =7 4) R
/
5) arcco -—[3— =n—arccos—‘/—§—=n—£=ﬁ;
2 2 6 6
AN
V2 V2 n_ 3¢
6) arcco§ ——— | =T —arccos— = —— = —
2 2 4 4
N

569. 1) 2arccos 0+ 3arccos] =2-12r~+3-0=7r:
2) 3arccos(—l)—2arccoso=3n—2‘%= XN
3) 12arccos£—3arccox -1 =12~£— n--’-z- =0;
2 2 3

4) 4arcco{—§}+6arcco{——{ij=4~§£—6o27”=37[—471 =-7.

570. 1) arccos—- u arccos—. Peuienue: arccos—:—’i, arccos— ==
2 2 2 6 2 3

Tk.
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n 3 1
— , TO arccos——— < arccos—.
3 2 2

o«]:i

3
2) arcco{—%) u arccos(~1). Pewenue: arcco{—z]az, arccos(-1)=7 .

Te. arccos( —%) < arccos(— 1).

3} arccos -—Q U arcco! —l . Peurcune: arcco ~£ =—3£,
. 2 2 2 4

p4

1Y om 2 i
arccoy —— |=— . T.¢. arcco > arccoy —— .
2] 3 2 2

571.1) cosx = —72 . Perscaue: o gopmyne x = iarccos-zz— +2nk = i% +27k

ke Z.Otser: x=1 4+27'l’k ke Z.

2) cosx=—-—§. PeuicHue:  x = :(n: arccos-‘fzi]+2nk +-5—67£+27d<

ke Z.Otser: x=:5?n+27zk Jkel.

3) cosx:—L.Pcmcnue: x=iarcco{—T] + 21k = +——+27rk ke Z.

7

Orser: x=i3T”+27d(,ke Z.
3 3
572. 1) cosx=Z.Pcmc|mc: x = tarcco n +2nk, ke Z.

/
OtBeT: x=i—arcco#% +2nk, ke Z.

\
2) cosx =-0,3. Pewcuue: Tk. —0,3€[-1;1], 10 x= i(n' —arccosO,3)+ 27k
ke Z.O1per: x= i(n —arccosO,3)+ nk ke L.
3) AHanonrn4so 2).

573. 1) cosdx =1. Pemenne: 4x = tarccos| + 2k = 27k ; xzﬂz-, ke Z.
OrseT: x=7—Z‘—, keZ.
2) cos2x =—1. Pemeune: 2x = iarccos(—1)+ 2nk =dm 427k x = i—%wrk .

OrBeT: x=i%+nk, ke Z.
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§33. YpaBuenue cosx =a (NelNe 574-576) 139
X x !
3 ﬁcos'— = —1 . Peuichue: npeobpasyeM ypaBRCHHE, COS— = ——=, TONIA
) 2 pecobpasyem yp: FER Y

%:i%’-nm, ke Z,otkyaa x=$31 +8nk . OTBCT: X =237+ 87k , ke Z

4) AHaor1Ho 3).
5) AnanorsyHo 6).

s
6) cos[Zx—%)=0. Peurcnne: 2x—§=§+7ﬂr, oTkyaa 21=—34£+nk,

x=3i+—”—k-, ke Z.Orset: x=—3!—+ﬁ, kel.
8 2 8 2

574. 1) Ykazanue: cosxcos3x —sinxsin3x = cos(x +3x) = cos4x.

2) Yxasatme: cos2xcosx +sin 2xsinx = cos(2x—x) =cosx .
575. 1), 2) Yxazanue: na, TK. Jg-3, \/7——26 [—l; l].
3), 4) Yxazanuc: uer, T.x. 2 ~m, l—w/g< -1,

. 1 1
5)t _aarcc055 . Pewenue: 3arccosE,a (g7 onpenencH, T.K. cosT # 0.

OTBET: BLIPAKCHAC HMCCT CMBICIL.

§76. 1) Ykasanne: cos® 2x—sin’ 2x = cosdx, T.c. cosdx =1, cM, sanady 573.

R N 3 N
2) 4cos” x =3, Pewtcnne: cos x= Z s AY
i
3 3 n 7//-'—\
OTKyNna CoSx = EY WA COSX=~—_ —E;/.m('
Pewas nepsoc ypaBHCHHC, HaXOHMM /
. n — ] S
x=i—6—+ﬂk , pelas BTpoe, Haxodhm \.1123 T
S b3 b4
=+2—42m, ke Z. IH 1Be cephu 7t+~—\'4\-%¢ /—/—4-211/\'
6 0 ~—] 6
OTBCTOB MOXHO OOBCAHHUTL B OjHY

(puc. 73). Orger: x = :% tnk ke, Puc. 73
3) Yxasanue: 2((:052 x-sin’ x): 1, orkyaa cos2x = % , AHANOFHYHO 3anauc 573

4) Ykazanne: 242 cos* x =42 (1+cos2x), orkyna cos2x = AHANOrHUHO

]
v2°
3agauc 573.
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5), 6), 8) Ananoruyno 7).
7 (I +2cos xXl —-3cos x)= 0. PcuicHHE: 1aHHOE yPaBHEHHUC PaBHOCHIILHO CO-

1+2cosx=0

- 1
BOKYTIHOCTH YPaBHCHHI l: . U3 nepBoro ypasHeina cosx = -5

1-3cosx=0

1
x=t2Tﬂ-+27rk, k€ Z . U3 rroporo cosx=%, x=iarccosg+27m, ne Z.

1
Orser: x=i2Tﬂ+27ﬂc L ke Z, x= iarccos-j+27m, neZ.
577. Ananoruuso sajave 578.

578. Peuwenue: 4x=t%+2nk, ke Z ,otkyaa x=t%+%, keZ.Tlpn k=0

b4 o
KOpHH X =ir(; YIOBACTBOPAIOT yenosHiO. [lpk &k 21 HanmeHbiuni Kopeib

n.on _In
pascH ——1—6- + ~2— = 1_6 — YK€ He yAOBAETBOPACT ycnoBuio. CIeRoBaTeabHO B

o n
ITOM CIy4ae penieHuit HeT. AHanoruyHo B cayvac & < —1. OtBeT: x = iR'

§79. 1) arccos(2x-3) = % . Pewienne: 2x-3= cos% =0,5,0tkyna x=175.

Orser: x=1,75.

2) arccos—%*'-]—:zT”A Pewenme: x+1=3coszTn=3-(—-0,5)= -1,5, otkyna

x=-25.0T1BeT: x=-25.
580. loxa3atb, 4To NpH BCEX 3HAYCHUAX 4 , TAKUX, 4T0 —| Sa <1, Buinoadsercs

pasexcTBo cos(arccosa)=a.
Pewenue: nycts cos(arccosa)=x. Torna arccose =arccosx . O603HAUMM

arccosa =b,Torna a=cosb u x=cosb.Te. a=x,ura.
1) cos(arccosO,2). Pewenne: Tk, ~1<0,2<1, To 1o noxazaHnoi Qopmy:e

cosfarccos0,2)= 0,2 . Oraer: cos(arccos0,2)=0,2.

2) cod arcco 22 . Peluenue: T.x. —IS—ESI , TO COS| arcco! 22 =—z.
3 3 3 3

3 ’ 3
3) Vka3zanue: no Gopmysne NnpuBeACHHA CO§ 7T +arccosz = —CO! arccosz s

aHanoruyso 1),
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.(m 1 1
4) Yka3zauue: no dopmync NPUBCACHHA Sin —é-+arccos§ =¢o! arccosa- ,

aHanornyHo ).

. 4 4
5) sin arccos—s- . Petuenue: no onpenencHuio arccosEG [0:7], nosromy

. 4
sm( arccos; > 0. Tor;a no 0CHOBHOMY TPUIOHOMCTPHHCCKOMY TOXACCTBY

2
sin arccosi = [1-cos? arccos-‘1 = 1= i =1.Onscr: —31
5 5 S 5 5

1-cos? arccos—3 :
) 7o

3
6) Yrkazanue: aHallornuHo 5), fg| arccos —== |=
Y10 3
CO! al’CCOS‘/—T—a'

581. Peurcrue: nycrs arccos(cos®) = x . Tor:aa, 110 ONPEACTCHHIO, COSK = COSX .

O6o3xaunM cosa=a. T.k. 0<,x<7, TO JTO PaBHOCHABLHO TOMY, 41O
o =arccosa M X =arccosd,T.C. X =0 , U.T.A.

b4 n o
1) Sarcco{cosﬁ]. Pewienne: k. 0< m <7, To 110 AoKasaHuoH dopmye

5arcco cosf— =5'£=£.0’TBC’1‘Z£.
10 10 2 2

2) Ananornyto 1).
3) Ykazanuce: cosx—;r— =Co§ 7T +~77£) = —cosz;— , aHanoruuno 4).

4) arccos({cos4). Pemcrne: 4> 77, 103TOMy ¢pasy BOCHOIBIOBATECA (HOPMY-
no#t He ypacres. Ho cos4 = cos(m +(4—7r))= —cos(4 -n),a0<4-7<n1.Te
arccos(cos4) = arccos{~cos(4 —n))= ;4 —arccos(cos(4 —7!))= n—(4-n)=27-4.
Ortser: 21 -4

582.1) sin( arccos%+arccos—2-3£) . Pewenue: no gpopmyne cutyca cymmss

) 1 22) . 1 242
Sin| arccos;ﬁ-arccosT = Sin| arccos-}— €O arccos—}—— +
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Ry 22 [ V242 1 22
+CO§ arccos— ’sn arccos—— | = sin{ arccos— |- —— +—-sin| arccos—— |
3) 3 \ 3 303 3
. i S 1
Ho arccosa€ [0;7], 3naunr si arccos—3— = ll-cos Larccosa =
AN
= p%:i aHATOTHYHO sin(arccos-zg-]=13.Torna

;

22} 242 2 1

sin| arccosl+arccos—— = ———+~.—=1.0tBeT: 1.
3 3 3 33

2) Yka3zanue: BOCHOJHﬂyHTCCh HOpMyI0ii KOCHHYCA Pa3HOCTH, aHANOFUYHO 1).

583. Vupoctuts shipakenue cos(2 arccosa), ecnn —~I1<a<1. Pewenue: Boc-
noMb3yeMes BopMyaoit KocHHyca ABoiiHoro yria, Torna cos(2 arccosa)=
= 2cosz(arccosa)—l =2g” -1, T.K. cnpasciuiuea Gopmyina u3 3anaun 581.

Orser: 2a° -1.

’Ha
584. Jokazarb, 4to cesiv —1<a <1, To 2arccos —2—— =arccosa . Peuictue:

BO3bMCM KOCHHYC OT 0BCHX YACTCH PaBCHCTBA, CCIIH [IOJYUHTCS TOXK/ICCTBO, TO
¥ HCXOAHOC PABCHCTBO ObLTO BepHbIM, T-K. arccosa€ [0; 7] .

1+a
cOS 2arccos —l=a (BOCHONLIOBANHCE DPEIYALTATOM

samaun 583), n cos(arccosa =a (BOCIMONLIOBAANCH PE3YILTATOM 3ada4H

580). Te. co{Zarccszbz—a j = cos(arccosa) n 2arccos"1—2—a =arccosa, 4.T.4

585. Yxazanue: 1) arccos0,35=1,21;2) arccos(— 0,27)== 1.84.

§34. Ypasuenue sin x =g

OCHOBHBIE MOHATHA:

Apxcunycom yncna a € [—1; 1] HasblsacTes Takoe UM g E [—g—;%] , CH-
HYC KOTOPOro paBcH a.

Cnpasegnusa popmyna: arcsin(— a)= —arcsing ans mogoro a € [-1;1].
Kopun ypaBHCHUSA sinx=qa HaXoAsTCA no opmysc
x=(~D" arcsina+7k ., ke Z.
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586. 1) arcsin0 . Pewienne: Tx. sin0=0, 1o arcsin0=0.

. 4 n Tm .
2) arcsin [ . Pewenne: Tk, sin—=1 1 —e€ [——7—;—2—],10 arcsinl =

T
2 2 2’
3 7 3 n [ rn=m N
3) arcsin——. Pewicnne: Tk, sin—=—— n —€|——;—|, 10 arcsin— =—,
2 3 2 3 2°2 2 3
4) arcslnl Pelnenue: T.. smﬁ——l— TO arcsml 1.
2 6 2 2 6
. ﬁ \/-2_ 1 n \/5
5) arcsinf ——— |=—arcsin— = ——  T.K. Sin—= ——
2 2 4 4 2
. 3 } 3 n n \/5
6) arcsinf ——— |= —arcsin— =—— T.K. Sin—=——.
2 ) 2 3 302
587. 1) arcsinl—~arcsin(~1) = arcsin !+ arcsin| = 2arcsinl =7
2) arcsin L +aresin —-l—\l = arcsin 4 arcsin—l— =0;
V2 V2 V2 2
o . N3 nmom . m
3) arcsin— +aresin— = — +—=—
2 2 6 3 2
14
X 1 nom T
4) arcsin) ~—— +an.s1 \] —arcsm——arcsm— T m——
2 7 Ji 2 3 6 2
588. 1) Yiazannc: neppoe HHCI0 NOIOKHTECAbHO, @ BTPOC OTPHLIATCILHO.
. 3 ) o .3
2) arcsi —z} H arcsm(—l), Pcuicnue: cpaBHuM uicna arcsmz= C H
\

- . 3 .
.arcsinl =y, Toraa no onpeacnennto sin x = e a siny =1. Orkyaa cieayer,
.3 . . 3 .
4yto X < y. 3HauuT arcsmz <arcsinl, arcsin —Z > arcsm(—l).
. 3 .
589. 1) smx=—‘/2; . Pewenue: o dopuyne x=(-1) arcsmg-nrk . keZ.
arcsin£=£,T.c. x=(—l)‘ 2 ymk . Orper: x=(-1) Zimk ke Z.
2 3 3 3
2 A2
2) sinx =—§—. Pewscuue: no ¢opmyne x = (— l)‘ arcsm——2—+n:k , kel.

arcsin%:%,mc. x=(~1)‘%+m§.0mcr: x=(—ly‘€-+nk, ke Z.
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1 1
3) sinx = ——=. Pewensc: no popmyne x = (—l)‘ arcsin| - —= |+7k, ke Z.
V2 V2

. 1 +
arcsu{——~)=—%,ne x=(-1)" ”+71k Orser: x=(-1) lz:—+7rk, ke Z.

V2

590. 1) sinx:%—. Peuicune: TK. %e[—l; 1], TO ypaBHCHHC MMCET PCLICHUA
=(-|)* arcsin%ﬂrk , ke Z.Omser: x=(—l)‘ arcsin%wzk ,keZ.
. ] +1 . I
2) sinx = e Peienne: x = (—1)‘ arcstHrk ,keZ.
3) sinx =—§ . Pewenne: x = (-1} arcsingﬂrk ,keZ.

591. 1) sin3x =1. Pewenne: no popmync 3x = %+ 27k , ke Z , orxyaa nosyua-

€M OTBCT: ,\"—z[—+-2—-ﬂji kel.
6 3

2) sin2x = —1. Pewenuce: no ¢opmyne 2x = ——72£+27dc , ke Z , otxyaa noay-

n
4acM OTBET: x=—z+nk , ke Z.

Al

3) ﬁsini;::-l.PcmeHuc: sini=— —( 1 —+7Ik ke Z,orxy-

1a nonyvaem oteet: X = (- l)"' 3” 43k, keZ.

4) 2sm3—s[_ Peutenne: smi;-—-l/zl;é l)" +7k, ke Z, orkyna

TI0y4acM OTBCT: X = (~l)‘—3—+27:k kel.
5) sin(x+~34£)=0. Pemenue: x+3T”=nk, k€ Z, otkyna x=-—§££+7dc,
ke Z.Orser: x=—3—Z—+7ﬂc, keZ.
. (4 T n
6) sm(2x+E]=0. Pewenue: 2x+5=nk, ke Z, otkyna 2x=—5+7:k;

x=—£+”—k-.0r3c‘r: x=—£+—ﬂ-’i, ke Z,
4 2 4 2
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592. 1) Ykazanue: npeoGpa3yiite ypaBHEeHHC K BHLLY:
sin4xcos2x — cos4xsin 2x = 0, no popmyrne clHyca pasHOCTH NOJYUHM
sin(dx—2x) =0, T.e. sin2x =0 . Ananornuso 3anaac 591,

2) Ykasauue: npcobpasyiite ypaBHcHME K BHAY: sin(3x—2x) =0, cm. f).

593.1) arcsin(\/—S-—Z). Pewenue: T.x. 1s/§—2| <1, To oTBeT: j1a, UMEET.
2) arcsin(\/g - 3). PeuieHne: T.K. |\/§ —-3| <1, To orBeT: Aa, HMCCT.

3 arcsin(3 - Jﬁ) Peuicnne: 7.k, 3 - \/ﬁ < -1, TO OTBCT: HET, HC UMCCT,

4) arcsin(Z - JTE) Pewenne: Tk, 2 —m < -1, 70 OTBET: HET, HC UMCECT.

5) tg(éarcsin%]. Petuestme: 6arcsin% = 6-% =n, Tk. cosm#0, TO

¢
tg 6arcsin%] cyiuccrsyer. OTBeT: Aa.
\

V2

6) t Zarcsin—J—E— . Peuwieune: 2arcsin—= 2~ZT— = E, TK. cosT =0, T10
2 2 4 2

AY
tg{Zarcsin—z— ’ He cywiecTsyet. OTBET: HeT.
J

594. 1) l-4sinxcosx=0. Pewennc: 2sin2x=1; sin2x=%. Orkyna

2x=(—ly%+ﬂk; x=(—l)"%+fk2—.0mct x=(—|)‘%+%, kelZ.

2) ﬁ-4sinxcosx=0. Pewienne: 2sin2x=\/5; sin2x=g. Orkyna

Tk =1 B cx=(f EL
2x—(—l)‘§+7rk,x—( l)‘6+ > . Orser: x = 1)‘ 6+ > ,k§Z.

3) l+6sin%cos%= 0. Pewenne: no Qopmyne cunyca ABOHHOIO yria

X x X . X
2sin :‘-cos; =sin 3 NO3TOMY YPaBHCHHE PABHOCHIILHO 3sin 7 = ~-1.Orkyaa

sin£=—l, i:(—l)‘m arcsinl+mk T.. x=(—1)’”'2arcsinl+2m{', keZ.
2 32 3 3

Orser: x=(—1)“'2arcsin§+27ﬂc, keZ.
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595. 1) 1+ cosSxsin 4x = cosdxsin 5x . Peucuue: npeoBpasyem ypasheime:

=cos4xsinSx—cosSxsindx, 1=sin(Sx-4x), sinx=}. Ortkyna

=%+27ﬂ<.0m1:x=12‘+27d<,ke zZ.

2) Vkaszasue: ananornyno 1), cosxsin 2x+sinxcos2x =sin3x.
§96. 1) (4sin x-3)(2sinx +1) = 0. lanHoc yparkeHue paBlOCHABHO COBOKYITHO-
4sinx-3=0

“ . 3 , I
CTH ypaBHEHHM . , OTKyna sinx == umM sinx=——. Peuwas
2sinx+1=0 4 2

.3 :
REPBOC YPABHCHHKE, HAXOAHM x=(—l)" arcsmzwtk , ke Z; wu3 BTOpPOrO

n+l

YypaBHCHHA X = (—1) %Hm, nel.
& .3 e
Otser: x=(-1) arcsmzﬂzk,kel; x=(-H g-+7m,neZ.

2) AHanoruuso 1).

. 1
597. Haittu Bce xOpHU ypaBHeHHS sin 2x = 3 npunajiexRaltie otpesky [0; 2],

Peincuiie: 1o dopMyac KOpHEH HaxoauM ,r=(—l)”—1£2+f§i, neZ. lpu

n < —1 BynyT nony4aThCs OTpHUATENbHBIC KOpHU, pu 1= 0,1, 2,3 noayuuwm
T St 13m 17

KOPHH —— , —— , ~—— W —— COOTBCTCTBEHHO, KOTOPLIC YAOBNCTBOPAIO YCIO0-
1212 12 12

n St 1 1Im

127127 9127 12

598. Vkazanuc: aHanoruuHo 3apade 597. HepaseHcTBO PaBHOCHABHO YCIOBMIO

O<x—dm<m,Te. 4 <x<5r1 .

sui0. [Ipn n 2 4 xopuu 6yayt Gosvwe 27 . Orser:

599. Jloxasars, uto sin(arcsina) =g npn -1<a <1,
Pewenne: nycts sin(arcsin a)=x. Toiaa, arcsina =arcsinx. OGo3HaunM

arcsin=o ,Torna g =sina ¥ x=sina . T.e. a=x,urn

. L | . AR 1
1) sin| arcsin— [=—; 2) siny arcsin| —— [ |=——;
7 7 \ 5 5

- .3 ( . 3Y_ 3
3) sin} & +arcsin— {=—sin} arcsin — [=~-—
[ 4 L 4 4

4 1 . L1 1
4) sin| — —arcesin— |= —sin| arcsin— [= -~
2 3) 3 3
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5) co: arcsini . Pewenue: T.k. arcsinie —E;E-I,TO
5 5 2 |

co{an;sin %] = \/l —sin (arcem (— ==.OtBet:
sin| arcsin- J_
6) Ykazauuc; tg(arcsm—] = 10 , CM. 5).

u-lu

: 1)
1-sin| arcsin —p= ’
10
/
600. Ykaszanue: ana1ornuuHo 3anaue 581.
7
1) 7 arcsin sinE =7-£=7r; 2) 4arcsin| sin‘— =4-l=2;
7 7 L2 2

.o .
3) Yxaszauue: 10 popMynam npuBcACHUs Sin 5 = sm[lr —1;—] =sin—,

e TR
4) arcsm(sm 5). Pewienue: Tk, 5S¢ [—5,—2-} , TO HCOOXO0,1MMO ROCTIO/IL30OBATE-

cst hopmynamu npuBeacHus, 5-21 = -13€ [—% E] Mootomy arcsm(%mS)

=arcsin(sin(5 ~ 272))= S-2m .Otser: 5-27 .

601. 1) co arcsing = [t —sin’ arcsmi =‘/1—~9— =i
5 5 5’

4
2) co;[arcsl ] l—sm (arcsm(——s—))

k)] co{arcsm - ] 1-sin (arcsm( ]] 1-— =£
V ) 9 3
4) cos[arcsm— \/l—sm (arcsm—) =Jl——1— = J—
16 4

602. 1) Tx. arccose [0 n] TA€ CUHYC NPHHUMACT NONOKHTC/IBHLIC 3HAUCHNS:

4
sm ZII‘CCOS— COS arccos— —_= £ .
\f 9 3
1 . 1} 3
arcco —— ||=sin| arccos— I—-cos‘| arccos— { =— 5
2 1) 2

T
u‘l

ul—

2) sin|

—
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\

) 1 22 . 1 232
sin| arcsin—+ arccos———— | = sin} arcsin— |Co§ arccos——— |+
3 3 3 3
(1Y, 22) 122 1Y 22
+cosLarcsm§ S1n; arccos-—}— 23'—'—3—4'00 arcsm; S| arccos

Bocnonb3yemes pesynsratamu 3asad 601 1 602, nonyunm:

. 1 22 22 1 8 442 N
sin| arcsin—~+ arccos—— |=——+ [1—— - [l -— =——  OtBeT: —— .
3 3 9 9 9 9 9

2). Ykajauue: Bocnonb3yitech POpMynoit KOCHHYCa CyMMbl, aHA0THYHO | ).

i 1 212
603. 1) sin; arcsin-3—+arccos—3— . Pewsenne: no dopmyne cuiyca cyMmmbt:

).

\
fx N om
604. 1) arcsm(—z——3!=€. Pelenne: obnacTs ONPEAENCHUS  YpaBHCHHR
J

X x LT
—15—2——351. Te. 4<x<8. Toraa N0 OIPCIACHCHHIO E—3=sm-6—,

X 1
—-3= 3 , OTKYAa X =7 — yIOBICTBOPACT 00.1aCTH ONPCACHCHUA.

2
Oteer: x=7.
2) Ananoruuno 1),

605. [loka3ars, uto ccnu 0 <a <1, To 2arcsing = arccos(l —2a’ )

Peuenne: Tk, 0<a<1,70 ~1<1-24a% <1, 3HaYUT APKKOCHHYC ONpeacncH.
. n . )
Kpowme toro, pas 0<a <1, 1o arcsinae 0;7 , 3HauuT 2arcsinde [0. n] -

COBNAAACT ¢ 0ONACTHIO 3HAYCHHH apKKocHHyCa. DOPMYIIA CIPABCA/INBA PABHO-

CHABHO TOMY, HYTO cos(2 arcsina): cos(arccos(l -24° )) [Ipcobpasyem nesyto
4acTh:

cos(Zarcsin a) =1-2cos’ (arcsin a) =1~2a", COIMacHO pE3yNbLTATy 3anauu
580 npasas uacTs Takke pasna 1 -2a’ . Te. cof2arcsina)=co arcco{l =24 ))

a 3HauMT ¥ 2arcsing = arccos(l —2a? ), YT

606. Yxazannc: 1) arcsin(,65 = 0,708 ; 2) arcsin(— 03 1)== -0,315.,
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§35. YpaBuenue tgx=a

OCHOBHbBIE NOHATHA:

Apkmanzencom uncaa g€ R Ha3biBacTcA TAKOE HHCAO Q€ (—% %)
TAHFCHC KOTOPOTO PaBeN a .
Cupaseninsa dpopmysia arclg(—- a) = -—arctga m1a awboro ae€ [-1:1].

Kopuu ypaBheuns tgx = a naxoasrcs no popmyne x=arctm+mk, ke L.
( Tn
607. 1) arctg0 . Pewenne: T.x. tg0=0 n 0€ k—;;z),m arctg0=0.

2) arclg(—l)=——§—; 3) arctg[—@]=—£;

6
4) arcth_ =-§—.

608. 1) 6arctg«/§—4arcsin(—¢]= 6-£+4~£=37r;

V2 3 4

2) 2arctgl+3arcsi 1 =2~£+3- -z =£—£=0;
2 4 6) 2 2

3) 5arctg(“/§)‘3arcco{——\£——2)= 5-[—1J—3'3—” - o —-ﬂﬂ

609. 1) arctg(-1) u arcsin{~l/2_§-]. Peutenne: arctg(-1) = —arctgl =—%;

arcsi —ﬁ =~£.T.|c. —£>—£,TO arctg(~1) > arcsi _¥3 .
2 3 4 3 2

2) arctg«/g " arccos;—. Peruchue: arctgf =-§—; arccos

wiA

1
= , CeaoBa-
2

TENBHO arctgﬁ = arccos—l—.
3) arctg(-3) u arctg2 . Pemenne: arctg(-3) = —arctg3, Ho arctg3 > 0, 3HauuT
arctg(—3) < 0. A arctg2 > 0, cnegosarensHo arctg(—3) < arctg2 .

4) arctg(—5) u arctg0. Pemenne: arctg(~5)<0, a arctgd=0, crenosaTens-

Ho arctg(~5) < arctg0.
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1 1 n
610. 1) tgx = — . Pewicuuc: x=arclg—=+mk =—+7k, ke Z .
V3 V3 6
Orset: x=%+7zk ,kel.
2) lgx=s/3-. Peuenue: x=arctg\/§+7rk=%+7rk, ke Z.
Y3 o
Orset: x=~3—+nk ,ke L.
3) ng=—\/§. Peuichne: x=arctg(—\/§)+7ﬂc , HO arclg(—ﬁ)z—arct 3 =—§,
14 T
OTKy/a x=,—-~3—+7d¢, ke Z.Orser: x=—§+7rk ke lZ.

4) tge=-1. Pewenne: .v=arctg(-1)+1zk =—arctgl+ 7k =-—%+nk , ke Z.

Orser: _\»:—%Hﬂ( ke Z.

5) tgx =4 . Pewenue: x=arctgd+mk , ke Z . Orper: x=urctgd+7k, ke Z.
6) tgx=~5. Pewcuue: x = arctg(—5)+7tk , OTKyaa x = —arctgS+nk , ke Z.
Orser: x=-arctgS+mk , ke Z.

611. 1) tg3x =0. Peutenue: 3x = arcigl+ 7k =7k | x=-753l\—’, ke Z.
Ortser: x:—’?—, kel.
2) I+tg%=0. Peienue: tg§=—l ; §=arctg(—l)+:rk =—%+7rk, orcioaa
x=—%’£+3ﬂk. ke Z .Otser: x=——§4£+37rk kel
3) ﬁﬂg%:(). Peuicnne: tg-’(\i:—wﬁ; %=—arcl 34k x=—6arctgﬁ+7d<;

x= —6-%%7& =n(6k~2), ke Z.Omser: x=n(6k-2), ke Z.
612.1) (tgx—leg x+ﬁ)= 0. PertieHuc: JaHHOE YPaBHCHUC PABHOCHIILHO COBO-
tgx=1

KYNHOCTH . W3 nepsoro ypasuenust x ='£+ 7k, ke Z .H3Bropo-
gx= -3 4

0 YPaBHCHHUR x=—%+nk, ke Z.0Otser: x=%+7zk R x=~%+71:k LkeZ.
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2) (\/—tg, g X+ legx ) 0. PeicHue: JaHHOC YPaBHCHUC PaBHOCHALHO CO-

gx=-
tgx=s/§

1
BOKYITHOCTH l: . N3 nepBoro ypasHenus x = ——76£+7rk ,keZ. V3

BTOPOTO x=£;+7zk , ke Z . Orser: x=-%+n‘k y x=%+7‘[k ,kel.

3) (tg x- 2X2 cosx— l) = 0. PcwieHuc: faHHoC ypaBiHCHUE paBHOCHIBHO COBO-
tgx=2

KYIIHOCTH iz M3 nepsoro ypaBueHua x = arctg 2 + 7tk , U3 BTOpOIo
cosx = A

ypaBHCHHA X = 2 3 +2mk . OrBer: x=arctg 2+ 7k, x = 3 +27dc ke Z.

4) (tg x = 4,5Xl +2sin x) = 0. Peiuenne: naHHOC YPaBHCHNC PABHOCUILHO CO-

tgx=45
BOKYMHOCTH | VZ M3 nepsoro ypastcuns x = arctg 4,5 + 7tk , n3 810~
sin —A

R

poro x = (-1} —-+7Ik Otser: x =arctgd,5+mk, x = l)""%-»nk.kel.

5), 6) Auanoruquo 1). C™m Taioke 3a1auy 611,
613. Haiitn HanMcHbUIMA NONOKHUTCNbHBIA 1 HANOONbILUA OTPHIlATEIILHbIH KO-

pCHb  ypaBHCHHA 3tgx—«[3_=0. Peuicuue:  npcobpasyem  ypaBHCHUC

tgx =T3 , OYKy/1a x = %Htk , ke Z . Tlpn k =0 nonyyacM HauMeHbINN

‘ o I3 .
IOJI0KUTCIAbHEIN KOpCHb -(—)—, pu k =-] nojay4acMm nan60m>umu orpuua-
. . Sz n st
Te/bHbIH KOPEHD, paBHblit —? . Orser: -6—, ——6—.

614. 1) arctg(Sx—l)=%. Pewienne: 10 onpeaenenuio  apkTaHreHca

Sx~1 =lg%’ Sx~1=1, otkyna x=-§—.0rser: x==

2) Ananorsuno 1).

615. Ykazanue: BOCIONL3yATCCh ONPEACACHHCM aPKTAHICHCA, AHATIOTMYHO 3343~
qam 580, 599.



http://alexbooks.ucoz.com
152 masa V1. TpuronoMerpuucckue ypasHeuus (NeNe 616-619)

1) tg(arctg 21)=21; 2) tgfarctg(-03))=-03;

sin{m —arctg 7) sin(arctg 7)
3) tglr —arctg 7)= = = -t tg7)=-7.
) g(ﬂ arcte ) cos(lz—-arctg 7) -cosfarctg 7) g(arc & )

4) Ykazauue: ctg[%+ arctg 6J = —Ig(arctg 6).

616. Ykazannc: BOCIOAb3YHTCCh ONPCACICHHCM APKTAHICHCA, AHANOTHYHO 3a]a-
vam 581, 600.

9] 3arctg(lglr7~} = 3-1;— =3—”; 2) 4arctg(tg0,5)= 4.05=2;
/

T T [ = s 7
3) arct, tg——~'=arct tg m~=||=arctg —tg— |=—arctg tg= |=-=;
8 ) 8 L 8 8 8

4y arctg(tgl3)=arctg(tg(i3-4n))= 13- 47, 1x. 13-47¢ (-%%}

617.1) arct ctgs—” . Pewuchue: ct),!n'—z =—tg£,T.e. arct '—tgz =
6 i 6 3 ; 3 3

2) arct ct’}l =arctg —t Tl-_Z,
54 8T
3) arct; 25in—5—‘1 =arct, 2~l =arctgl=£;
6 2 4

4) arclg(Zsin %) = arctth . —Jzi} = arclgw/— = 13[‘ .

618. Jlokasars, 470 npy 1060M ICHCTBUTCALHOM 3HAYCHHM 4 CIPABELINBO pa-

BCHCTBO cos(arctg a) =

T
. Peruenue: nockonbKy arclg a e ——2—;—2— ,TO

1
Vi+a?

1
cos(arctg a)> 0. M3 toxaecrsa =1+1tg’x uMeeM cosx =+

1
cos’ x ,/l +iglx .

Mpumetinm IO TOXNECTBO (¢ YUCTOM IHaKa), HONYHHM

cos(arclg a) =

- , WAL
Jl + tgz(arctg a) \/1 +a?

619. Vkasanue: 1) arctg9 =1,46; 2) arctg (— 7,8)= -1,44 .
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§36. PeureHue TPHrOHOMETPHYECKMX YPaBHEHH I

.2 ! . 1
620.1) sin“x= 7 PeuieHye: ypaBHeH e PABHOCHIIBHO YDABHEHHIO SN X = iE .

Torna UMCHOTCR ABE CCpvy KOpHEH x=(-DF %+7Zk u ox=(-1 5%+nk,

ke Z . OTMETHM 3TH KOPHH HA eIMHNYHOM OKPYKHOCTH (cM. puc. 73). Torna
HETPYAHO BUACTb, UTO ITH IR CEPHH OObCAUHRAIOTCA B OfIHY.

Orser: x=i%+7ﬂc, ke l.

2) Yxasaiﬂuc: ananornuno 1), mse cepun o T o |
pewicHuii  OOBCAMHAIOTCH B ORHY -

x=i—%+7dc , ke Z (cMm. puc. 74).

3) 2sin’x+sinx-1=0. Pcucaue: nan- |
HOC YpaBHEHHE — KBATPATHOC OTHOCHTC AL

. , . 1
wo sinx. Toraa sinx =—1 uan sinx==. FPLI o »

H3 nepsoro ypaeuenus x = —%4‘ 27k , n3 Puc. 74

BrOporo x = (-1)* %+7zk .Orser: x = —-72£~+27rk , x=(=1)* %+r[k ke lZ.

4) Yxa3aHHe: JaHHOC YPABHCHHC — KBAAPATHOC OTHOCHTEIIbHO, AHATOIHYHO 3).
621. Ykasanue: BOCNIONb3YHTECH OCHOBHBIM TPUTOHOMETPHHYECCKUM TOXACCTBOM

¥ CBEAMTC yPaBHEHHUC K KBAAPATHOMY OTHOCHTEAbHO 1), 2) sinx, 3),4) cosx .
Cm. Taoxe 3apaqy 2 §36.

622. 1) YkasaHue: JaHHOE YPaBHCHUC PABHOCHNbHO YPABHCHHIO tgx:i'\/i,
aHaNnoruuHo 2).

7k
2) tgx =ctgx. Pewiciue: o6aacTs onpeacncHus ypaBHEHHS X ¢7 . Torna
tg x # 0, 103TOMY Ha HCIrO MOXHO JIOMHOXKHTH 00C yacTh ypasuchud. [Toay-
2 n
4yum tg°x =1, orkyaa tgx =+1. M3 nepsoro ypaBuenus x = Z+7d¢ ,kel;a

"3 BTOPOro x:—%+7ﬂc , ke Z.Otser: x=i%+7d{, ke Z.

3),-4) Ykazanne: JanHoc ypaBHEHHC KBAAPATHOC OTHOCHTEIBHO 1g X, aHafo-
ryuHo 3agade 623 i.1).
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623. 1) 1+7cos x = 3sin2x. Pemenue: t.k. cosx =0 ,70 sin2x = 2sinxcosx =0,

- 2
T.C. YPABHCHHUE HC BbITIOAHEHO. Pasacaum obe vactu YPaBHCHMUSA Ha COS™ X # 0

H BOCIO/1b3YEMCR TOXK/ICCTBAMH =1+1tg’x o sin2x = 2sinxcosx.To-

5

ayuum: 8+1tg°x = 61g.x . DO ypasHCcHHE KBARPATHOE OTHOCHTEABHO tg X , TOT-
Aa tgx =4 unu tgx =2 .13 nepeoro ypasHeHUs x = arctgd + 7tk , a u3 sTopo-
ro x=arctg2+nk , k€ Z.OtBer: x=arctgd+7k , x =arctg2+7k , ke Z.

2) Ykasanue: pa3aennte obc 4acTu ypaBHeuus Ha sin’ x # 0 W socrionb3yit-
Yy

TCChb TOXACCTBAMH

—— =1 +ctg’x u sin2x = 2sin xcos x . YpasHerue che-
sin® x

JICTCA K KBAAPATHOMY OTHOCHTCNBLHO Ctgx .

3) cos2x +cos? x +sinxcosx = 0 . Pewenne: cos2x = cos’ x ~sin’ x , nosto-

My 2c0s? x+sin xcosx—sin® x =0, (cosx +sin x {2 cos x - sin x)= 0, orky1a

cosx =~-sinx MAM 2cosx =sinx. cosx =0 e ABIACTCA PCIUCHWCM HYt Nep-

BOT0, HH BTOPOrO YPABHCHMUA, PasaeauM Ha cosx # 0 o6c 4acT KaxI0ro n3

ypasHehuil. [Moayuun tgx=-1 nan tgx=2. Orkyna x= —Z:—+ mk n

x=arctg2+7k , k€ Z.Orser: x=—%+7d\', x=arctg2+mk , ke Z.

4) VkazaHue: aHANOTHUHO 3), cos2x = cos’ x—sin® x, Takum obpazom
3cos? x—2sin® x+Ssinxcosx =0, (3cosx—sinx)cosx +2sinx)=0.

624. 1) 3cosx+sinx=0. Pewenuc: pasgeanM ofc 4acTd ypaBHCHHS Ha

V3+l=2 , TOMYHHM izi—cosx%;—sinx:() s cos%cos_x+sin%sinx =0.0lo

bopMysic  KOCHHYCa CYMMbl co{x—%j:(), oTKyna x—%: + k|

INYE ]

x=%’£+7rk, ke Z.Otset: x=zTn+M, ke Z.

2) Yxazauue: npeobpasyiite ypasHeHue co{x+—§-]=0. Ananornuno 1).

3) sinx = 2cosx. Pewenne: cosx =0 ue ABISCTCA PelICHUEM IAHHOIO Ypas-
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HCHHUS, pa3ac/inM Ha cosx # 0 06c¢ vacTu ypaBHeuus. [osyunm tgx =2, or-

Kyna x=arctg2+mk , ke Z.Orper: x=arctg2+7k , ke 7.

3aMeuaHHE; MOXHO ObLI0 PELIATh TaK K¢, KaK U 1), Ho 1102yuniaoch Obi crox-
Hee.
4) Auanoruyno 3).

625, Yxazauue: aHanornyHo 3aaade 624 n.1). Cu. rakxke 3agauy 8 u3 §36. Ceean-
TC yPaBHCHHC K BHAY:

(o z) A2 n)_2
1) sinf x—=— j=—; 2)coy x—— |=—;
4 2 4 2
3co ,\’—E =1; : 4)cos 3x-—§— =1,
3 4 }
626. 1) cosx = cos3x . Peuiennc: nepeuecesm BCC CAracMbIC B 11paByro 4acTh U
BOCNOIb3yeMCst GOpMYIION Pa3HOCTH KOCHHYCOB, 10My4uM ~2sin 2xsinx =0,
Toraa sin2x =0 wmm sinx=0. Orkyaa 2x =7k nau x =7k, ke Z . 3ame-

THM, 4TO 11CPBAR CCPHA KOPHCH COACPKHTCA BO BTOPOIi.

Ortset: x——2— ke 7.

2) Ananoruuso ).
3) Ananoruuno 4).

: . S
4) sinx+cos3x =0 . Peuichue: sinx = cos(: —x] , Terepb 1o Gopmysie cym-

Mbl KOCHIIYCOB 110/1y4acM: 2005-‘—(£~x+3x1cos-1— Zr——)«—_"ix\=0 s
212 )22 )

2¢os ZE+x cos| E—._x =0. Torna co £+x =0 Ham cos(z--—Zx =0.
4 4 4 | 4

H3 niepsoro yp-mus x+£=-7—[-+ﬂi( , x=—7—r~+nk , ¥3 BTOPOro —2x+£=£+7u{-,
4 02 4 4 2

r=—£+— ke Z.Orser: x = £+zrl(,r——l+- ke l.
8 4 8

627. 1) Yxasanue: cos3x—cos5x =-2sin{-x)sin4x = 2sinxsindx., nosromy
HCXO;1HOC YPABHEHHE PABHOCHIBHO YPABHCHHIO Sin 4x(2sinx— 1)=0. Auano-
ru4Ho 3agaqc 596.

2) Yka3zaHue: sin7x —sin x = 2sin3xcos4x, N03TOMY HCXOAHCE yPaBHCHHC

PaBHOCH:IbHO ypashcunio cos4x(2sin3x ~1)= 0. Auanoruuno sagaue 596.
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3) Vkazanue: cosx+cos3x =2cos2xcOSx, NOITOMY MCXONHOE YPABHCHUC
PaBHOCHIILHO vpashesuio 2 cos 2x(cosx —2)= 0 . Auanoruuso 3ataue 596.
4) sin®x—cos’ x=cos4x. Pewcnme: sin’ x—cos® x = —cos2x, NoITOMY

cosdx+cos2x =0, 2cos3xcosx =0, orkyaa cos3x =0 uin cosx=0. U3

n . mk F:4
NEPBOrO YPaBHCHUA X =—€+-§- , k€ Z , u3 BTOpPOrO ypaBHEHUs X = —2~+nk N

k € Z . 3aMeTHM, 4TO Bropad CCPUS PCIUCHHI comepUTCa B NepBoi (a nMeH-

HO, tpU &k =3m +1 x=%+—7-t(—3%ﬂ=£+mn)‘ Orser: x=%+%, keZ.

\
628. 1) (tg X~ s/i{2 sin l—x2— +11=0. Pewenue: obnacTs onpeiencHus ypasnesun
J

n
x# E+nk , k€ Z . [lannoe ypaBHEHHE PABHOCHABHO COBOKYNHOCTH:

rtgx—J§=0 -

{Zsin%H:O, OTKYlda HAXOIHM x=-7§-+7'm e —E;—:(-l)'"Iz

+mn,
6

ne Z . lns sTOpo#t cepyuH pELieHNH NOAYYaeM , YTO YAOBASTBOPACT 0ONACTH
n
ypasHenus. OTBer: x = §+7m ,x=(=D)""2r+12m, neZ.

2) Ananorvuno 1),
3) Ananoruuo 4).

4) [l +ﬁ co{x+%n(tgx~3)= 0. PeuieHue: 00nacTb OHPEACICHUA ypaB-

7
HCHUR X # —’—+7dc , ke Z. Vi3 paBeHCTBA HY.110 EPBOFO COMHOKUTEA HAXO-

“

an X

AMM x+%=(—l) Tt ne Z,re. x=(~—l)"’Il

—£+1m Tpn n=2k
4 4
noayyaem x =27k , YTO YAORICTBOPACT OGNAacTH ONPEAENCHHA, a NpPH
n=2k+l x= 112—+7r(2k +1) ue ynoBnersopaer oGnactu onpeaencHus. U3

PABCHCTBA HYAI0 BTOPOro COMHOXKHTENS HaxoauM X =arctg3+m, ne Z.

Oteer: x =arctg3+m, x=2m,ne Z.



http://alexbooks.ucoz.com
§36. Pelucuue TpHroHOMETpH4CCKHX ypaBHenuit (NeNe 629-631) 157

629. 1) Vasanue: sin x = 0 — pewennc. Ecan sin x # 0, 10 pazneaute o6e yactu
.2 3
ypaBHeHHA Ha sin” X, noayuurcs —- =1, AHanorn4no 3anave 610.
tgx

2) Yxasanue: cosx =0 — pewenne. Ecan cosx # 0, To pazaenurce 0be wacTh

YpaBHCHHA Ha cos x , noayuHTes 2sin x = 1. AHanoruyHo 3ajgase 589.

3) sindx+sin®2x=0. Pewenne: npeoOpasyem nesyto 4acTh YpaBHCHHA!
sindx +sin® 2x = 2sin2xcos2x +sin’ 2x = sin2x(2cos 2x +sin2x),  Taxum
obpasoM sin2x=0 wuam 2cos2x+sin2x=0. M3 nepsoro ypasHcHus

x=”"2, ke Z. Ionenum Bropoc ypaBHGHHE Ha sin2x #0, noayuum

-——2——=—l , OTKyna x=—larclg2+£, kel.
tg2x . 2 2

OrTseT: xz’—ﬂ‘—, x=—larctg2+7—[k—, kelZ.
2 2 2

4) Ykaszauue: ananorusno 3), sin2x+cos’ x = cosx(2 sinx+ cosx).
630. 1) Yxazanue: nepenecuTe BCE B IEBYK) HACTh M Ipeobpa3yiiTe ypasHcHue:

2sin® x—1 —%sin4x = 2-—];0—(15—25—] —%sin4x = —cost——i—costsin 2x =

2
=-Co$ 21{ 1+ %sin ZxJ

2) Vkazauue: 2cos’ 2x —1 = cosdx . AHatornuno sagaue 624,

5 +
3) Ykasauue: 2cos? 2x +3cos’ x = 2cos’ 2x+3'u;—52—{ . JJOMHOXUM Ha 2

W mepeHcceM Bee B eBylo yacT. [Tonyunm: 4cos® 2x+3cos2x~1=0. 310
YPaBHCHUC KBAPATHOE OTHOCHTEIILHO €08 2x , cM. 3anauy | §36.

4) Yiasanne: (sinx+cosx) =I+2sinxcosx.

631. 1) 2sin2x~3(sinx +cosx)+2=0. Pewenne: 2sin2x-3(sinx+cosx)+2=

=2(sinx+cosx)f —3(sinx~cosx)=0. 3amennm u =(sinx+cosx), Torna

2w -3u=0, orkyaa =0 um 11:%. Ho cosx+sinx=«/§cos(x—%},

MO3TOMY €O x—l =0 Han cos x—-’i\ ~—3——>l Bropoe ypaBHeHHc He
4 4] 207
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T
MMCCT peLueHHi, a 3 NCPBOro X = 3—4-+71k . Otser: x = }-}+7ﬂc Lkel.

2) Vkazanue: ananornuno 1), sin2x+3 =2+ (sinx+cosx) .
3) Yxasauue: ananorudno 1), sin2x+4 =3+ (sin x+ cosx)2 L

4) Ykazanue: sin2x+5(sinx+cosx+1)=4 +(sin x+cos x ) + 5(sin x+cos x),
ananory4to 1).

632. 1) Yxazaumue: l—cos(n—x)+sin(%+%]=1+cosx-co‘s%=2coszg—cosf—,

aHANOIHYHO 3anaue 629,
n .
2) Ykazatiue: «/5(:0 § x ——Z =cos x+sinx, ¢M. 3aga4y 631,
633. 1) 8sin xcos xcos 2x = | . Pewucuue: npeobpasyc jesyro HacTb:

8sin xcos xcos2x = 4sin2xcos2x = 2sin4x. Orkyza sindx= 15 , TOraa
(- Dok, x=()) 2t ez Omer x=(-1F Zv ™ pez.
6 24 4 24 4

2) Vxazauue: sin® x = (1-cos® x), caienaiite 3ameny u = cos’ x .

634. 1) 2cos’ 2x +3sin4x+4sin’ 2x = 0, Pewenne: no hopmyne cuiyca ABoil-
HOro yra sin 4x = 2sin 2xcos2x . [1oACTaBUM B ypasHCHHC M Pa3iOKMM Ha

MHOXUTCAH NieBy1o uacTh, Monyunm: (cos2x +sin ZxXcos 2x+2sin2x)=0,
. . i

T.€. sin2x =~cos2x,8in2x = —-2—cos 2x . TK. cos2x =0 Hc aBascres peuic-

HHEM, pa3ficanM o0a ypaBucHus Ha cos2x . [lonyunm tg2x=-~1 wm

tglx:—%,cmcyna 2.\'=—%+nk Mnu'2x=—arctg—;—+7zk ke Z.

n Tk i 1 nk
Oreer: x=—-—+—, x=——arclg—+—, ke Z.
8 2 2 2 2
2) Ykasanne: |—sinxcosx+2cos® x =sin’ x+3cos’ x —sin xcosx . AHaso-

rMUHO 3anaue S §36.

3) Vkazamue: 2sin’x=1-cos2x, cacnaiite sameny u =cos2x. Tora

1, . 1
—u ~u=0,0rkyna 4 =0 wm y=x—.
4 ® 2
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B . .2
4) sin? 2x +cos’ 3x = 1 +4sin x . Pewenne: cos?3x =1—sin’ 3x, noacraBum
B ypaBHciue, nonyuum sin’ 2x-cos’3x =4sinx. IMpeoGpasyem Jesyto

uacth: sin? 2x —cos® 3x = (sin2x —sin 3x {sin 2x +sin3x)= .
=—25m——cos§— ZSm-Sicos-{— Zsm—-cos— ’ 25m—5—£cos x
2 2 2 2 2 2 2

= —sinxsin5x . T.e. ucxoHOE ypaBHEHHE PABHOCHLHO —sinxsin Sx = 4sinx,
sin .\‘(4+Sin 5x)= 0, orkyna sinx =0 (Bropoi cOMHOXHTenAs Beerna Gombule
wyns), x=nk , ke Z .Otser: x=nk, ke Z.

635. 1) Ykazauue: NCPCHECUTE BCE B JICBYIO YaCTh, TOIAA N0 GOPMYIC CyMMbI KO-
CHHYCOB NOay4nTes cos(2x+x) =0,
2) YkasaHue: NEpeHCCUTE BCC B JICBYIO YacTb, TOrAa Mo GopMyile pasHOCTH
CHIYCOB MOIyunTCs Sin(2x —x) =
3), 4) Ananornuno 3agauc 12 §36.

636. 1) 4sin? x—5sinxcosx~6cos’ x = 0. Pemenne: cosx =0 He ABAsCTCA pe-
LICHHEM, NOYTOMY pasacinm obe uacth na cos’ x. [losiyuum:

41g’ x~5tgx—6=0. DT0 ypaBHC!INE KBAIPATHOC OTHOCHTEAbHO tg X . Ha-

3
XOMM €ro Kopuu: tgx=2 o tgx:—z. Te. x=arctg2+mk  unm

x=—arctg%+ﬂc, ke Z.Ovser: x=arctg2 +7k , x=—arctgi—+7!k ke Z.

2) Anaaornuso 1).

- Lo
3),4) Yxazanue: ananornano 1), socnonssyirecs popmynoit ——=1 +ig’x.
cos x

637. 1) 4sin3x+ sin 5x - 2sin xcos 2x = 0 . Peuicnuc: npumennm Gopmyny npe-
00pa3oBaHNA NPOM3BCACHUS B CyMMY, IONYUUM:
4sin 3x +sin 5x - 2sin x cos 2x = 4sin 3x+sin5x —(sin 3x ~sin x)=
=3sin3x+sinSx+sinx. Ilo dopmyae cymmni cuiycos sinSx+sinx =

=2sindxcos2x, Te. okowuatensuo sin3x(3+2cos2x)=0. Orkyma

. 3
sin3x =0 nau c052x=—5<—l. M3 nepBoro ypasncHus x=f3k—, keZ,

" 7k
BTOPOC ypaBHEeHHUE pewcHuit e umect. OTBeT: x = 3 ke l.

2) VYxa3anuc: npeobpasyiTe nesyio 4aCTh YPaBHCHIA:
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6cos2xsinx+7sin2x = sinx(6c052x+ 14cosx)= sinx(lZcos2 x+14cosx ——6).
638. 1) Vkazanne: sin 3x —sin® x = (sin 3x~sin x {sin 3x +sinx) =

= 2sin xcos 2x- 2sin 2xcos x = 2sin? 2xcos 2x , T.¢.- yPABHCHHE PABHOCHABHO

ypasuenuio sin’ 2x =2sin® 2xcos 2x .

2) Vkasanue: packpoiiTe ckofkM M caenalite 3ameny: u=(sinx+cosx)=

2

{cosx+sinx) -1 _u -l
2 2

639. 1) Ykaszauue: no Qopmyne 1peoOpasosating MPOU3BCIACHHA B CYyMMY:

b .
=+/2 cos| x—-Z , TOrA3 cosXsinx =
]
J

sin xsin 2xsin 3x = /2 sin2x{cos 2x - cos 4x), e yzsin 2x(cos2x —cos4x)=

= yzsin 2xcos2x.
. . . |
2) Ykasaunc: sin® x +cos’ x = (sm2 x+cos® x)z ~2sin’ xcos’ x =1 ——z-sm2 2x.

640. 1) cos’ x+cos® 2x = cos’ 3x+cos’ 4x. PeuicHue: nCperpynnupyeM cia-
racmbie: cos’ x—cos’ 4x = cos’ 3x—cos? 2x. TMonyuaem: cos’ x—cos’ 4x =

= (cos.\'— cos4xXcosx +cosdx)= 25in—3§-sin5—x . 2005-321cos—5§; =sin3xsinSx

,
aHanornuno cos’ 3x—cos’ 2x = —sinxsinSx. Te. sinSx(sinx+sin5x)=0,

. . . ik
2sinSxsin3xcos2x=0, OTKyAa HaxoaMM Tpu CcpuMM Kopred: x= 5

s

E H x=£+ﬁ,ke Z . Otser: x=ﬂ—,x=ﬁ, x=£+£, ke Z.
3 4 2 5 3 4

2) Vkazanue: 1o popMync cyMmbl KyGOB H OCHOBHOMY TPHIOHOMCTPHUYECKOMY
. . . 3.
Toxnecrsy sin *x+cos® x =sin® x-sin” xcos® x +cos* x =1 —-z-sm2 2x.

641. 1) Ananoruuno 2).

2) sinx+

—— =sin? x+— —— . Pewenne: obnacts onpenencuus ypastenus
sinx sin” x

x#tnk, kel. domuoxuMm o0e uacT Ha sin®x=0, NOAYUUM
sin® x+sinx =sin®x+1, sin’x+sinx—sin®x—1=0. Cncnaem 3ameny

u=sinx, torma u’ +u-u*-1=0, —-(u—l)z(u2+u+l)=0, YTO paBHO-
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cunpio u =1, 1e. sinx=l,x=§+27tk,kel.

n
Orser: x=—2-+27|:k, keZ.
642.1) sinxsin5x=1.Pewenne: k. —1<sinx <1 v —1<sin5x <1 npu mobuix
3HAYEHMAX X, TO PABEHCTBO BO3MOXHO, TONLKO €cd sinx =sinSx =1 wm

sinx=sin5x =—1. Tlepsoe paBeHCTBO BHHIONHAETCH, TOMABKO ECIH

x=%+2ﬂ<,am~opoe, ecnu x=—52-+27rk . Orser: x=12t-+7dc ,keZ.
2) Ananorununo 1).

643.1) V5cosx —cos2x = ~2sinx . Pewienne: pABEHCTBO BOIMONHO TOMBKO ECITH
sinx <0, npy Taxux x BO3BCAEM YpaBHCHHC B KBaapar. [Tomyunm:

Scosx—cos2x =4sin’ x; 5cosx —2cos? x+1-4(1 - cos? x)=0;

. 1 '
2co0s’ x+5cosx ~3=0 . Orxyna cosx=5 HIH €OSX = —3 (4TO HC BO3MOX-

Ho). Takum o6pasom x=i%+27d: , ke Z. Ho xopuun x=1;-+27rlc HE yIos-

. neTBOPAIO YCAOBHIO sinx < 0. Ocranoch nNpOBEPHTb, YTO BTOPAs CEPUA KOp-
Hei ynoBieTBOpRET 061aCTH ONPEAEICHHS YPaBHEHHS:

scod ~Z +21k |~co ——2£+47rk =5c0§ -2 |-co L4 =3>0.
‘ 3 3 3 3

Orser: x=--’35+2nk, keZ.

2) AHasiornyno 1),

644. 1) Yxazanue: pacCMOTPHTE OTAENBHO Cliydan cosx 20 u cosx <0, anano-
THYHO 3a]a4e 643.

2) YkazaHue: pacCMOTPHTE OTAEBHO Ciiyyan tgx 20 u tgx <0, ananoruuno
3ajaqe 643.

°°S(x+)’)=0ﬁ{x+y=%+nka 2x =T0/) + 7k + 20

- ,» OTCHOIAa
cos(x=y) =1 ™ |y y=2mm 2y ="/ + k- 2mn

645. 1) {

n mk n T
HaxoAnM:. X =—+—+7mn, y=__+__m.
4 2 4 2
Orget: £+£+7m;£+£—m ykeZ,nel.
4 2 4 2

6 liernosa
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2) YkazaHuc: BO3BEAUTC NEPBOC ypPaBHEHHE B KBAAPAT ¥ BOCIONLIYHTCCH OC-
HOBHBIM TPHIOHOMETPHUYCCKHUM TOXACCTBOM.

646. Vxkazaune: 370 ypaBHCHHC CBOAMTCA K KBAAPATHOMY OTHOCHTCILHO COSX .
Ananornyno 3anauc 647, ’

647. HaifTn, npu Kakux 31a4enMsX g, ypasHenue sin’ x —sin xcosx—2cos’ x =a
He nMeer KOpHeit. Peurenne: npeoSpazycm YPaBHCHHC
(1-a)sin® x—sinxcosx~(2+a)cos’ x=0. Mlpu a=1 cosx=0 sanseres
pelesnem, cneposarensio a 21, Torna cosx =0 se ABIHETCS peuIcHUCM,
paznenis va cos’ x. Monyunm: (1-a)tg’ x—tgx—(2+a) =0 . Tak kaK TaH-

I'CHC npo6crae'r BCC BCUICCTBCHHBIC YHC/A, 3HAYHUT €CIH I3TO YPABHCHHUE (Kal\'
KB&APATHOC OTHOCHTRJIBHO TaHFCHCa) HUMECT KOPHH, TO H UHCXOAHOC YPABHCHUC

umeer kopuu. [losTomMy Heobxopumo M nocratoyHo, wrodsl D <0, Te.

J1o -1

1+4(1-a)2+a)<0, 40 +4a-9>0,  oTKyia a >—2—~ HItH
-1-410 V10 -1 1+410
a<——. Orser: a>——2~—, a<——7—.

§37. llpumepnl pemrenus npocreiIuX TPUIOHOMETPHUYLCKHX
HEPaBEeHCTB

OcHoBHBle GOpPMYaBI (—lSaSI.kEZ):
COS X 2 (f ¢ —arccosa + 2mk < x < arccosa + 27k
COS X > O & —arccos + 2k < x < arccosc + 27tk
cosx SO & arccosa + 27k < x S 27 —arccos ot + 27tk ;
COSX <O & arccos + 27k < x < 2 —arccosa + 271k .

Sin X2 Q & arcsina + 27k < x S —arcsing + 27k
sinx > & arcsing + 27k < x <7 —arcsinQ + 27k ;
sinx So ¢ — —aresin0 +2mk < x Sarcsing + 27k ¢
sinx <O & ~7 —arcsin + 2k < x <arcsina + 27k .

648—650. Ykasanue: Bocnosssyiirecs ocHoBHBIMA (opMyamu. CwM. 3anauy 652.

651. 1) sinx > ~/2 . Perice: T.k. sinx 2 —1> 42 , 10 HEPABECHCTBO CNPaBeA I~
BO npu Bcex x. Oreer: xe R )
2) Ykasauue: sinx <1 npu Beex x.
3) Vxazanue: T.K. sinx 2 —1 npH Beex X, T0 sinx =~1.

4) Yxa3aHue: T.K. sinx <1 npH Bcex x, To sinx =1,
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652. 1) V2 cos2x < 1. Pewenne: 1pcodpalyeM HCPaBCHCTBO K CTaHIAPTHOMY

BHAY cos2x £ L . Torna no dopmyne:
2

arccos—]—+2n'l(S2x$27r—arccos——l——+27d<, £+2711< S2x$z—75+2m’<.
2 4 4

V2

reet: 7L n y
IteZ.OrBC'r.AHTkaS A+nk,keL.

2) Ananoruuto 1).

2
3) sin(x +%J < [2— . Pewedne: no dopmyne:

V2

—ﬂ—arcsin—2+2nk Sx+£$arcsin———+2m’< N
2 4 2
—%’5+2nk s“%s%um , OTKYZE ——3;-+27zk <x<mk, ke Z.

Ortser: —}21+2nk5x5"rdc, keZ.

4) Ananorunuio 3).
653. 1) cos{§+ 2)2 —;— . Peutenuie: no gopmyne —%4— 27k < -;i'-f- 2 S%+ 27k

JIOMHOXHM 3TO HCPABCHCTBO Ha 3, MOAYYHM —T + 67k < x + 6 < 7 + 67k , O1-
kyaa —7 -6+ 6mk <x<m—6+6mk. OtBeT: - —6+ 67k <x<m-6+67k,

keZ.
-2) Ananoruuto 1).

654. 1) sin® x+ 2sin x> 0. Peicusc: PasnoRuM JCBYyI0 HaCTh HA MHOXHTENH:
sin x(sin x + 2)> 0,no0 sinx2 -1, .c. sinx+2>0. [Toaromy Heobxonumo u

ROCTaTouHO sinx >0, 0Tkyna 2mk < x<m + 27k , ke Z.
Otser: 2nk < x<nm+2nk , ke Z.

2) cos® x—cosx < 0. Peeue: Pa3OKUM Ha MHOXHTEH, cosx(cosx ~ l)< 0.

Tx. cosx<1, To cosx—1<0, 3naunt HeoOXOAUMO H AOCTATOYHO, YTOOK

a7 Fis
cosx>0 u cosx #1.Orkyna A+2n’k<x<A+27ﬂ<,x¢27Ik,keZ.

e =TT, 3 ‘T 3 Y
Otser: A+27rk<x<A+2nk, x#2mk , ke Z.
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Yrpaxuenus x rnase VI

655. 1) Zarcsinij—uarcsin(—%J: 2-£+3-2—” =8_7r ;

2) arcsinL—4arcsin]=£—4-£=—E;
V2 4 2 4
13 B3 .z

3) arccoy —— —arcsin—— = —— ==
2; 2 33 3

3

4) arccos(—l)—arcsin(—l)=7t— -z =—7£;
2 2
5) 2arctgl+3arct . —2-£+3-!/-£J—0'
V3 . '
6) 4arctg(—|)+3arctgw/§=4-[—%)+3-%=0.
656. 1) cos(4—2x)=-——;-. Pewenue: 4—2x=:27”+2nk; 2x=4izT”+27zk,
/4 3
oTCHO/1a x=2i—3~+1rk . Orser: x=2i—3—+7tk ,kel.
2) cos(6+3x)=——J-5-. Peienne: 6+3x=i—"£+2mk; 3x=—6i3—ﬂ+2nk,
2 4 4
orcioaa x=—2i£+£ﬂk.0wcr: x=—21£+37zk. ke Z.
4 3 4 3
n T 1
3 2cof 2x+— [+1=0. Pciicnue: co§ 2x+— |=—~——;
o) {2ed)%
2r+——+}—+._7#( 2x = +3—r-£+27zk oTcloaa r—+3—”—-+nl. ke Z.
474 4 4 8 8

5
Omer: x=-2+%22m keZ.
4 3

=284 —-+27rk oTciona x = +-7i—-7£+2”k ke Z.
6 3 18 9 3
Orper: x = +£—£+£ ke Z.
I8 9 3
657. 1) 2si 30-Z 141=0. Peweune: sif 3x-Z :—l; 3x—£=(—l)""£+7d(;
4 4 4 6

3x=%+(—1)“%+7d(.mcma x=]£2—+(—1)“'%+—7? ke Z.
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2) 1-sin| -{+-7i =0. Pewenne: sin —{+l =1; —{+Zr-=-7£+27zk;
2 3 2 3 2 3 2
IR om="omk,orciona x=Zrank, ke Z.
2 3 6 3

3) 3+4sin(2x+1)=0. Pewenue: sin(2x+l)=—%; Zx+l=(—l)‘"-arcsin%+7dc;

x= (-1} -—;-arcsin%—-;—+%, kez.
m

Orser: x = (-1)" -]—arcsinl—l+—, keZ.
2 4 2 2

4) 5sin(2x—- 1)-2=0. Pemenne: sin(2x~1)= -i— s x-1=(-1) arcsin%ﬂdt H

x=(-1} arcsin£+—l-+ﬂ.0mcr: x=(-1) arcsin£+-l-+£k—, ke Z.
5 2 2 5 2 2

658. 1) Vicasanne: npeobpasyifre ypasnenue: (I +42 cosxk] ~2sin2x)= 0, oTky-
Ja cosXx . £} unu sin 2x =1
2 2’
2) Viazanne: npeobpasyiite ypaBHCHHE: (l—- ﬁ cos "XI +sin 4x) =0, oTxyaa

cosx=72- Wwin sindx = -1,

659. Ananornuso 3anmade 611.

660. 1), 2) Yxasasmne: ypapHeHue ABIACTCA KBAZPATHHIM OTHOCHTENLHO Sin X .
Ananornuno 3anaye 1 §36.
3), 4) Ykaszanue: ypaBHEHHE SRAAETCA KBAAPATHHIM OTHOCUTEABHO €OS X . AHa-
norHyHO 3axaqe 1 §36. .

661, Auanornuno 3anaqam 2 u 3 §36.

662. Ananoruuto 3anaye 4 §36.

663. 1) Yxasanue: ypasHeHHe paBHOCHILHO ypaBHeHHIO tg2x = % .

2) Yxasanne: ypaBHeHHE PaBHOCHJIBHO YPaBHEHHIO 1g3x = — % .

664. 1) Ssinx+cosx=5. Pewenne: paspenuM obe uacTH ypaBHEHuS Ha

5 1 5
V52 412 =426, nonyuum —a=sinx + cosx = . Paccmorpum yron
Y V26 3726 :}26 opHm Y



http://alexbooks.ucoz.com
166 Ihaba VI. TpuronoMetpuucckue ypaBaeuuns (NeNe 665-669)

1 . -
¢, TaKoH, 4TO COSQ = —= ¥ SingY = J—S_— (taxoii yroa cywectayet). Torna
26

V26

cos(x—¢)=—JZ=6, OTKyaa X =iarc0057§_g +o+2nk, ke Z.

1
O7vBer: v = tarccos +@+2nk, ke Z,rae cosgp = , Sing = —=
J.a V26 J' 6
2) Ananornyuo 1).
665. 1) Ykasanue: npcoGpa3syiite ypaBueHue:
3x-5¢  3x+5x
cos————
2
2) Vkasanue: iipeobpasyiTe vpasHeHuc: cos’ 3x - cos3xcos Sx =
~5x . 3x+5x
Sif ——————

=-2sinxcosdx.

sin 3x -sin5x = 2sin

=2c¢os3xsinxsindx .

= 20s3x(cos3x - c0s5x) = ~2cos3xsin 3

3) Ykazanne: npeobpasyiite ypaBHeine ananorsuHo 1) (1o gopsyie pasHoctu

KOCHHYCOB).
4) Yxazauuc: npcobpasyiite ypasHeHHC aHanorHy4H0 2) (no Gopmyne pasHOCTH
CHHYCOB).
IIposeps cebs!
T
1. 1) arccosl+arccos0=0+—=—,
2 2
1) L 1
2) arcco§ —— |-arcsin— = ————=—
J 3 3 3
2.1 Ya3anuc: sin3x cos x —sin xcos3x =sin ( X — r)— sin2x .

2), 3) Ananorpuno 3agadam 2 i 4 §36. -
4) AHasorHYHO 3ana4e 665 1. 1),
5) Ykasanue: 2sinx+sin 2x = 2sin x(l +cos x).

/- . N
666. 1) Yxaraune: sin[arccoqli = _{1-cos* arccos{zJ , CM. 3ajaqy 582.
\

2) Ykazanuc: arccm/ 77
3) Ykasauue: arccos‘/—/2 =%.
B

667. Vkazanue: 1), 3) arcsin} =—72E ;1 2) arcsin—z-

vz

=z 1 4 arcsin—— =
3 . 2

PR

668. Asanornuno 3anauc 664.
669. Yazauue: pasnenure obe yacth ypasmenns Ha cos’ x # 0, ypasHenue cTa-

HCT KBaAPaTHBIM OTHOCHUTENBLHO tgx .
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670. 1) Ykazanue: ananoru4so 2), epeHecHTe BCC B JICBYIO 4aCTh K npcobpasyii-

. . . u .
Te: 14 2sinx—2sinxcosx~2cosx = {cos x —sinx) - 2(cosx—sinx)=

= 2cos? (H ] 2J5co{x+ ) Zcos{x+%1c0{x+%j—\/§}

2) 1+3cosx = sin 2x + 3sin x . PeuieHue: nepeneceM BCe 8 JICBYIO YacTb H 1Ipc-

oBpasyem: 1+3cosx —sin 2x—3sinx = (cosx —sinx) + 3(cosx ~sinx)=

=2cos’ v+ +3ﬁco r+£ = Cos| x+-”— 2cos x+ +3J_ Te.
4 4 4 J
S[\’+ZI2COS(X+ ]+1\/_W 0, orkyna co{x+%J:—i<~l niu

b8 3
co{x+z) =0. U3 nepeoro ypapHeHna x = ZHZ]( , k€ Z, a sropoc ypas-
. i1
HCHHC He uMeeT pelcnnit. Otaer: x = Z +nk , kel

671. 1) sm(x+ . )+co{x+7;]— 1+ cos 2x . Peurenue:

. Fis F 4 A n
sinf ¥+ = |=co§ ——| x+= [|=cos{ ——x [, Tor;1a no GopMysc CyMMBbI KO-
6 2 6) 3

4 ya n .
CHHYCOB COS —3-—.\* +co x+—3- =Zcos—3-cosx=_cosx. Takum obpasom

cosx=1+cos2x, cosx=1+20052x—l, 2cos’ x—cosx=0. 3uaunt

1 n
cosx=0 unan cosx =E. U3 nepsoro ypasueuus x =5+”k ,keZ,ans

BTOPOI0 x=i%+2nk, ke Z.Orser: x=%+7zk, x=i%+27lk; ke Z.

2) Ananoruuno 1).

672. 1) Yxazauue: cos’ xsinx—sin® xcosx = sinxcosx(cos2 x—sin’ x)=
= 1/ =1/
Asln 2xcos 2x Asm 4x .
1

2) Viazamme: cos’ xsinx +sin® xcos.x = sin xcos x(cos: x+sin’ .\')= —Z-Sin 2x .
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673. Ykazanuc: Bocnionb3yiirech GopMynaMu N0J0BHHHOTO yryia:

.2 -cos 2 2

sm‘(p=|—5£—2)—s—(p H cos“q)=|—r—ccz)—52£.

674. 1) sin® x —cosxcos3x = % Peutenne: npeobpaiyem ypasHeHue:

sinzx—cosxcos3x=#—%(coshﬁ—cosh):%—cost—%cosM:

1 2 1
=l—c052x—*(2cos2 Zx—l)‘ Otkyna cos” 2x+0032x—-}—=0 , cos2x=—
2 2 4 2
UK cOs2x = ——3—< —1. U3 nepsoro ypasHeHus x = i%+7ﬂf , ke Z,a Bro-

o b4
POC YPaBHCHHC HE UMCCT pelICHUi, OTBeT: X = igﬂzk ,keZ.
2) Yxazanue: sin3x = sin(2x + x) =sin2xcos x +cos2xsinx =
= 2sin xcos’ x+(l ~2sin’ x)sinx = 25inx(l ~sin? x)+ (l—Zsin2 x)sinx =

=3sinx—4sin’ x .
3), 4) Ykasanue: ypaBHCHHC CBOAHTCSH K KBa/IPaTHOMY, BOCMONb3yiiTecs dop-
MYJ1aMH KOCHHYCa /IBOHHOIO yrna, cM. 1.5).

5) 5sin2x +4cos’ x—8cosx = 0. Peweune: npeoGpazyey ypastenue:

10sinxcosx +4cos’ x—8cosx =0, 2005){(55inx+2(:os2 x—4)=0 ,  Te.

cosx=0 mm Ssinx+2cos’ x-4=0. U3 neproro ypapseHus nosyuacM:

r
x =%+7rk , ke€Z. [TIlpcobGpazyeM BTOpoc YpasHCHHC, NOAYUHUM:
&«

55in.r+2(l—sin2x)—4=0, —2sin2x+55inx—2=(),orn<yj.la sinx=—l— WK

<

sinx=2>1. W3 nepeoro ypasuenus x = (—ly‘ %+n/\' , ke Z, a sropoc

. /4 T .
ypaBHCHHE He uMeeT peinehuid. Orser: x = ~2—+7rk ,Xx= (— 1)‘ z +7k , ke L.

x+3x x—3x

675. 1) sinx+sin2x +sin3x = ZSin——Tcos +sin2x =sin2x{(2cosx +1).

2) Vkazaume: cosx—cos3x=2sin2xsinx, a cos2x —cos4x =2sin3xsinx.
Ecii nepexecTy Bee B PaByo YacTh 4 BOCN0N630BaThest GOPMYIIOH pasHOCTH

CHHYCOB, 11021yuHM: 4sin xsin %cos 5x 5= 0.
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AME _ (1 1
676. 1) sm arcsin— 2) sin| arcsing —— | |=~—;
3) 37 {3 4
3 3
3) sin| 7 —arcsin= |=sin arcsm——] ;
4 /, 4
o
4) sin 7r+urcsin:\ —sin| arcsm—z— =—3.
3)° 5773
677. 1) tg 7[+arc(g§-] tg arctg = J %;

2) ctg(% —arctg 2] = tg(arttg 2)

678. 1) Sl.nl=0. Pewenste: O.0.Y. sinxz#0& xzm, neZ. Toma
sinx

sin2x =0, oTKyaa x = %k—, ke Z . Ha puc. 76 BUAHO, 4TO YPaBHCHHK) YAOB-

JICTBOPAIOT KOPHH x=%+ﬂk . ke Z.Ortset: x=%+7rk ke Z

2) ——Sl_n 3x =0.Peuwenne: 0.0.Y. sinx# 0= x#m, ne Z . Toraa sin3x =0,
sinx

7k
OTKY/a X = 3 k € Z . Takum 06pa3oM, ypasHCHHIO YIOBICTBOPAIOT TOILKO

TC KOpHH, Korua k # 3n, ne Z . Orser: .\'=%. kel k+3n, nel.

cos2x T ,
3) ——=0. Pcusenne: 0.0.Y. cosx 20 & x# 3+rcn . neZ. Torna
cosx

cos2x=0, orkyna x= —::—+%k , ke Z . Taknm 06pa3oM, Bes cepus Kopicit
no ;
yaosactsopiaer 0.0, O1BeT: x = Z+ Ek ke l.

cos3x o
4) —==0. Pewrenpe: O.0Y. cosx#£0& x# 3+m1 , neZ. Toraa
COSX

i1
cos3x=0,0Tkya x = %+—5-k . k€ Z . Copmcuast ¢ 0.0., nony4acy O1BCT!
x=%+ﬂk HaH x=5—:—+7rk, ke Z.

sinx

- =0. Peuwcnue: O0.0.Y. sinSx#z0o x ¢E, ne Z. Torna
sinSx 5
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A A
= +nk kel
‘_
,nE
— m, nelr
14 X7
z >

Zt—-Hl'l(,k
2

e ik

Pue. 76

sinx =0, orkyna x =nk, ke Z . Ho npu n =5k BuanO, 4TO 3TH KOpHH He
YAOBACTBOPAKOT 001acTH onpeacnetus (cM. puc. 75). OTBET: KopHeH HeT.

6) <X - 0. Pemennc: 0.0.Y, cosTr#0 @ x#2—+2L ne Z. Torma
cos7x 4 7

cosx =0, o0tkyaa x = ZZI—HZA' , ke Z .Honpu n=3+7k BuaHO, 4TO ITH KOP-

Hu He yaosnersopsiorT OO (cM. puc. 76). OTBeT: KOpHE# HeT.

679. 1) cosxsin5x=-~1. Peuicnue: MOCKOALKY Icosxl <l, [sin 5x| <1, 10
) cosx =1 [ =—1 .
cos xsin5x = ~1 Toibko ccau { i . U3 nepBoit cuc-
: sinSx=-1 (sinSx =1 i
2 ¢
TeMbl x =27k , ke Z u x ———5——-1—6, ne€ Z . Pewienus He cosnajarwoT Hd

npu kakux 1,k . AHANOUHUHO B Cydac BTOpoii cucTembl, OTBCT: pellieHu i HeT.
2) Anasorunino 1).
680. Vkasanue: BocnOiB3yHTeCh (GOPMYAaMH TPOWHOIO yria: cos3x=

=4cos’ x=3cosx u sin3x =3sinx—4sin’ x. MNoayunsueecs ypaBHcHHA

o . ~
pasneanTe 1a cos’ x u Bocnoabsyiitecs Gpopmysoi —=1 +tg? x . CM. 33
x

nauy 681.

681. 1) sin2x+cos2x =2tgx+1. Peicnne: o6nacTb ONpeacnCHUs ypaBHEHUs

cosx # 0. JleBas uacts: sin 2x+cos 2x = 2sin xcosx +2cos’ x—1 =

gl x+2tgx+1

=cos’1{2tgx+2— 12 ):—(2:gx+2—1—15 x) n
I+tg° x

cos’x | I+t
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Cienacy 3aMcHY tgX =y, TOrLA YPaBHCHHE IPHMCT BUL:

-l +2u+1

3 =2u+l, —ut+ 2= v’ 4+, 20 v 2 =0, orKy-

l+u
Aa u=0 w w=-1. Bo3gpaumasch Kk MCXOAHOM HCU3BCCTHOH, HaxonuM
yi4 n
x =7k win .\'=—Z+7ﬂ\', ke Z.Orwser: x=1nk, x=—:+m’(, ke Z.

2) Ananorwyno 1).

3
682. cos’ x+cos” 2x+cos’ 3x = 3 Pettenie: nepenceeM Bee B SICBYIO 4acTh H

npeoGpa3zyen: cos? x +cos? 2x +cos? 3x— % =

_ I+cos2x N 1+cosdx . 1+cos6x
2 2 2

1
:(cos 2x+cosdx +cosbr)=

3
2

=%(0054,\‘+2cos4xc052x)=-;-cosdx(2 cos2x+ l)‘ Takum oBpazom. HONYHHM

%cus 4x(2 cos 2x + l)= 0, otkyna cosdx =0 unu cos2x = —%. M3 nepsoro

n T
YpaBHEHHA X =§+% , @ U3 BTOPOIO X = i%+7d{ , ke Z.

n nk n
Omer: x=—+—, x=t—47k, ke Z.
8 4 3
683. V~4cosxcos® x =+4/7sin2x . Pewenue: Bozseacy obe vacti YPaBHCHUA B
KBaapar U npeolpasyem: —4cosxcos” x = 14sinxcosx. cosx =0 — penicine
n .
(nprueym oo ynomiersopaer 0.0.), oTkysa x= E+7z/\' , keZ. Ecin

cosx#0, 1o ~2cos’x=Tsinx, 2(sin3x—l)—7sinx=0, oTKyJa

7- 7+;/(75_>l

&

sinx = el l] win sinx =

2 . H3 nepsoro ypaBHeHHA

x= (—1)" arcsil\{ 7_;/5}7:/( . [Tpu ueTHsix &

x= arcsir{ ! *;/E ]+ 2rtn = —arcsin::-+ 27 — yron 4eTseproil YeTBepTH, &
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3HA4YHT, He yaoraeTsopaeT OO (1.K. Ero KOCHRYC NonoxHuTeabHbIA). Ipu He-

7-65

4

. 1 .
YETHHIX k, X = -arcsu{ ]+27m+7r =n+mcsnnz+2m — yroa TpeTbeit

4EeTBCPTH, KOTOPBIi yaoBneTBOpAET obnacTu onpenescHus (T.K. ¢ro KOCHHYC B
CHHYC OTPHLIATEIbHBIE).

OtBeT: x=-§-+7tk, x=n:+arcsiv{-‘/£i_—7-]+2ﬂk, kel.

684. Yxazanue: paccMOTpHTE 182 Clly4as: KOCHHYC GOnblIE KM MeHbIuE HyaA. B
11epBOM CAy4ae B IEBOH 4acTH BOCNOMAL3YiiTech GOPMYNOi Pa3HOCTH KOCHHY-
_ COB, BO BTOPOM — (hOPMYJI0# CyMMbI KOCHHYCOB.

i = 1 i =

sin = n2y=1

685. 1) yeosy A o {Sl . Y , TOTAQ U3 MEPBOro
sin2x+sin2y=0  |2sin(x+y)cos(x-y)=0

n
YPaBHEHHA y =7+7m, n€ Z, a u3 BTOPOro ypasHeHud x+y =7k, nuGo
x-y =12t-+mk , ke Z . OrKyna 1 Hax0HM OKOHYATCIBHbIA OTBET.

Orser: (—{-Hm;%wm), nel.

2) YialanHe: IOMHOXLTE IIEPBOE YPABHEHHE HA 3 H BLIMTHTE W3 BTOPOTO, TOT-

a (cosx_,/zsinx)_(comﬁsmy)=z(co{x+§)_co{y_z;_))=

= —4si Xty sin| _x_-z+_7£ =0.
2 2 3

686. 1) Yxazanue: ecan ciioxHTbL YpaBHEHHA CHCTEMbI, TO TIOCHE npeobpasosanuii

x-y x+3y

nostyunres sin(x + y)-sin2y =0, 1e. 2sin cosT =0.
sinxcosy=% x+y=mk
< ,mkel.
cosxsiny=—% x—y=%+27m

Pewsenme: cnoxum ypashenue cuctemsl, Toraa sin(x+ y)=0. Ecan xe or

NEPBOTO  YPaBHCHHA  OTHATbL  BTOpOE, TO sin(x-— y)=l. Orkyna
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n ok n 7k n 7tk n 7K
x=%+—+mm u y=——+-—-m . OtpeT: | —+—+mii——+—~7n |,
4 2 4 2 4 4

nel, ke l.
687. Pcuienue: npeobpasycM JieBy 4acTb:

sin® x+cos’ x = (sin2 x+cos’ x)—ZSinz .\'c()i%2 x=1 —%sinZ 2x . Taxnm obpa-
oM sin®2x=2(1-a). Tx. 0<sin® 2x <1, 70 neobxoanmo 0<2(1-a) <1,
oTKyAa %S a<1, Ilpu Takux a CLPABC/UIMBO X = :t%arcsin \/2-_2a_+nl\ s
ke Z.Otser: x=i’%arcsin\/2—2a +7k, ke Z, —;—Sasl .
688. Viasanme: ucnoabayiite TowaecTso: sin'® x+cos' x = (sin? x + cos x)‘ -
--;-sinZ 21'((sin2 x+cos? xf —%sin2 2;\’)-55in2 2x(sin? x+ cos’ x). Amano-
rHuHO 3a1a4¢ 687,

689. sin 2x - 2a+/2 (sin x +cosx)+1-6a = 0.
. n
Peluetne: cACTacy 3ameiy sinx+cosx = /2 cos x— 7 | = Torna:

sin2x ={sinx+cosx)f =1 =u® =1, T.e. u? =2ay/2u—6a>= 0. Hailziewm kopust

- )
ITOTO KBAAPATHOTO TPEXWiieHa, ¥, =—av2 M u, = 3u\/:'2—. Tx. |u| <42, 710

. 1 (=
ecnH ‘al < 5 , T0 ofa ypasHCHMA \/_2_00‘ X+ Z = ~av2 H
T T
V2 cos{x—z): a2 wmeror pewwenns.  Te. x=1iarccos3a+27z/\' ,
n . 1
x= 7 i’(ﬂ —arccosu)+ 2k . Ecan 3 < |a| <1, CyniccrsyeT TOIbKO PCHICHHC

n ’ -
X= Zi(ﬂ -arccosa)+ 2mk , accm |u| >1, To pelucH#ii ner.
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1 n b4
Or1BeT: ecau |a| < 3 ,TO X = —zi arccosda+ 2k, x= Zi(” -arccosa)+ 27k

¢CIH %< lal <l,10 X= %i(ﬂ —arccosa)+ 27k ecnu |a| >1, peluennii HeT.

690. 1) 2cos’x+sinx—1<0. PeilCHHE: CACAACM 3aMCHY TNCPCMCHIBIX

sinx=u, IulSl. Toraa 2(1—-u2)+u—l<0; 2wl —u—-1>0;

: 1
(—1X2u+1)>0, 0orxyaa u >1 uan u < -3 [epBO¢ HCPaBCHCTBO HE HMECT

pemecinii, a Bropoe, no ¢opmyae u3  §37, uMeCT  peincHus

_n+%+27zk <x<—%+2nk,»ke Z.

Orser: ~36’5+2nk <x<—%+27tk, keZ.
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I'maBa VII
TpuronomMerpuyeckne GyHKIHH

§38. Obs1actb ONpenesTeHHA U MHOXECTBO 3HaYeHHH
TPUrOHOMETPUYCCKHX QyHKIUI

OcHoBHbIE HOHATHSR:

vy =sinx. MHOXecTBO onpeaesichus x€ R, muoxecrso swadesnit [-1; 1].

y=cosx . MHOXKCCTBO onpeacicans x€ R, MHOxecTBO 3HaucHuii [-1;1].

¥ =g X . MHOXECTBO ONPEACIICHHS Y€ (—%+m’c;%+7£k] ,kel,

MHOXCCTBO 3HaucHui R.
691.1) y=sin2x, xe R. 2)'y=cos%,xeR,
3 y= cos—l~ . Pemenne. Heofxoanmo, yrodbl 6bU10 01IPEACTCHO —l— ,Te x#0,
x x
.2
4) v=sin—, X& Rf{O}.
X
§) y=sin \/; Peuicnuc: \[; 20,1e. x20 .OtBer: x20.

ix—1 x—1
© 6) y=cos I—— . Pewienine; ——20, re. x21u x<-1.Oreer: x21, x<-1
Y+l x+1

692. 1) y =1+sinx. Pewenne: ~1<sinx <1, 0<siny+1<2.Oter: 0< p <2,
2) y=1-cosx.Pemenne: ~1<cosx<l,0<1-cosx<2.0tBeT: 0S <2,
3) y=2sinx+3.Pcuenne: ~2<2sinx <2, 1<2sinx+3<5.
Orper: 1S y<5.
4) y=1-4cos2x, Pewenne: —1 <cos2x <1, —=3<1~4cosx<5.
Orser: -3< y<5.

S) y=sin2xcos2x+2 . Pcurenue: sin2xcos2x+2 = %sin 4x+2, Ho
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-1<sin4x <1, orciona llslsin4x+2521.0ner: I-LSySZJ-.
2 2 2 2 2

693.1) y=

1
cosx

. Pewnieune: Heobxonumo, HTOOH Ob110 ONpeCaeHO BBIpaXCHHE
cosx

.Te. cosx#0; x#%—+7d{, ke Z. Orser: xaeg—wzk, ke Z.
2)y :—_2—. Peienne: Heobx0anmo, 4ToObl GENO ONPCACACHO BHIPAXKCHHE
sinx p

-—.g—.T.e. sinx#0; x#mk, ke Z.Orer: x#2nk, ke Z.
smx

x n
Y y= tg; . PeleHne: TaHreHC ONpEsAe/ICH, EC/H APTYMEHT HE PaBCH 3+7rk s
ve. 2eZank, v idnk, ke 2. Omer 52 Lk, ke 2.
4) y =tg5x. Peluenne: TaHreHC ONPEACCH, €CIIH APIYMEHT HE PaBEH —7;—+7rk N

keZ,te. 5x¢£+7d<,x¢f—+@-, ke Z . Orser: x#—rf—+£, kel.
2 10 5 10 5

694. 1) y=+sinx +1. Pemenue: neobxonumo, 4tobhi cymecreosan Vsinx+1,
T.c. sinx+120, sinx 2 ~1, 470 BepHO npu mobuix x. Oteer: x€ R,
2) y= Jeosx~1. Pewenne: Tk. cosx<1,710 cosx—1<0. TMoaTomy HeoGxo-
AHMO, uTolm cosx=l, x=2nk , ke Z.OrBer: x=2nk , ke Z.
3) y =Igsinx . Pewenne: neobxoanumo sinx >0, T.e. 27k < x <7 + 27k .

Orser: 2k < x<m+2nk, ke Z.

4) y =42cosx~-1 . Pewenne: Heobxonumo, ytobnt 2cosx~120, cost%,

Te. -§+ 2M5xs-’3’-+2nk . Orser: --’;-+ 27d<$x5%+27:k, keZ.

5) y=+/1-2sinx . Pewenne: neobxoaumo, utobe: 1 —~2sinx20, sinx < —;— ,

Te. -165+2nks,vs-’é’-+2;m.0¢m: -16’5+21dc5xs%+2nk, keZ.

n n
6) y =Incosx . Pewenne: Heobxoaumo cosx >0, Te. --2-+2nk<x<—2-+2rdc.

Orser: —%+2ﬂc <x<-72£+21rk, kel.
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695. 1) Yxasanue: 2sin’ x —sin x = sinx(2sinx —1), Takum o6pasom Heobxoau-
. . 1
Mo, 4T06bI Sinx #1 ¥ sinx ¢-2- .

2) Ykasauue: cos® x —sin’ x = cos 2x , T.¢ Heo6X0aMMO, 4TOGH cos2x # 0.

i . . . .
3) y=———  Peutenne: sinx—sin3x=-2sinxcos2x#0,r.e. sinx =0
sinx —sin3x

Hcos2x#0,Te. x#mk U x¢%+—ﬂ2-k—.0me'r: x# 7k, xt%+£, ke Z.

1

4) y=—g——
cos® x+cosx

. Pewenue: cos® x +cosx = cos x(cos? x + l). Tockonbky
n
cos’x+1>0 1pH BCEX X, TO HcoOxonnMo cosx 20, T.e. x# 3+7zk L keZ.

Orser: xae-’25+mk, ke .

696. 1) y =2sin’ x—cosx . Pewenue: 2sinf x—cos2x =2sitt x-(l —2sir? x)=4sirf x—1
Ho O0<sin’ x<1,Te. ~1<4sin’x-1<3.Omer: 1< p<3,
2) y=1-8sin’xcos’x. Pemenue: 1-8sin’xcos’x=1-2sin’2x, no

0<sin’2x<1,1e. ~1<1-2sin? 2x<1. Omer: —1< y <1,

2
3) y=li§-:-—os—x.PemeHue:T.K. 05c0s2x51,m lSl+8c:oszxs9,orrKy-
2
na -I-S—l—ﬂc—oi—{sg.omer: lSysg.
4 4 4 4 4

4) y =10-9sin’ 3x . Pewrenne: T.. 0<sin®3x<1,10 1<10—-9sin?3x <10
, Omser: 12y<10.

5) y=1-2cosx|. Pemenne: T.x. 0<|cosx|<1,70 ~1<1-2cosx <.
Orser: —1Sy <1,

6) y=sinx+sin x+ 2| Pewenne: sinx+sin| x+ 2% = 2sinf x+Z |cos Z =
3 3 6 6
. 3 - n
=43 sm(x +E] QDyHKUHA CHHYC (OT apryMeHTa f = x+3- ) npUHAMaET BCe

3HAMCHHA B npomexyTke [-1; 1], noaTomy —ﬁsﬁsin(x+%)s ﬁ

Orser: —\/gSySJS.
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697. Pewcune: 3cos 2x~4sin2x = %cos 2x - %sin 2x) =

=5(cos(p0052.x-sint,asin2x)=5cos(¢p+2x), e yrosi @ TakoH, uyro

5
ckonbky — 1€ cos{p+2x)<1, 10 -5 <5cos(p +2x)< 5.
Orser: Haubonsince 3HaUCHUC GyHKUMH 5, HauMeHbLIEE 3Hadenue - 5.

3.4 " 3V (4
CoOsQ =-—, sing =§ . Taxoit yron cyLIeCcTBYeT, Tak Kak 3 +l — - =1.No-

698, Pewcune: sinx—~5cosx =26 LI ———co;x}-

V26 26

=1/%(cosq)sinx—sin(pcosx)=ﬁgsm(tp-x), rae yroi ¢ TaKkoil, uro

cosQ = ! sin(p———s— Tako#i yron cywecrsyer, T.K. ‘l—+—5 i. Ho-
= —Jig =

172—6_ 20 26
ckonbky ~1< sinfp-x)<1, ~26 < v%sin(tp -x)< V26 .
OrseT: HanGOALUICE 3HAYCHUC w/% . HAUMCHLLLCE 3HAYCHHE —\/% .
699, y =10cos” x - 6cosxsinx+2sin’ x.
PeuicHue: npeoGpa3sycM BbIPAKCHHUC: 10cos” x —6¢cos xsin x +2sin’ x =

=5(1 +cos 2x)—3sin 2x + (1~ cos 2x) = 4cos 2x — 3sin 2x +6 . Ananornuno sa-

nave 697 nonyuaem 4cos2x ~3sin2x = cos((p + 2x), e cose = —:—,sin(p =—35— .

OxoHuaTenLHo v = cos(q) + 2.v)+ 6,0tkyna SSy<7.0tmeer: 5SS y<T.

§39. YeTHOCTH, HEYCTHOCTH, NEPHOAHIHOCTD
‘TPHTOHOMETPHUYCCKHX PyHKUMI
OcHOBHLIC MOHATHA:

Oyniuns f(x) naswisacres vemnod, ecnn f(~ x)= f (x) aas moboro x u3
obnacTy onpeacnetns GyHKUMH f(x)‘

Gynxnns [ (x) HA3LIBACTCS neqem;«ni, ccnn f(~x)= - f{(x) ann noborox
w3 obnacty onpeacnenus pynkunn f(x).

Oyukima j‘(x) HA3LIBAETCS NepuoOHYeckoli, CCH CyLIECTRYCT TAKOE YHe-
no T #0, yto ans moboro x n3 obnactu onpenenerus GyHkuun [ (x)

Yucno T uassiBaetcs nepuodom dyuxuun f| (x)
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700. 1) y =cos3x. Pemicune: y(—x)=cos3(—x)=cos3x = y(x), T.c. PyHKuus
uCTHas.
2) y=2sin4dx . Pemenuc: y(-x) = 2sin(~ 4x)= —2sindx = - y(x), T.c. Qynk-
LM% HCYCTHAS,
ﬂ

3) y=Etg x. Pewtenue: y(—x)= tg (—x) (—tgx): =—§tg2x=—y(x),

T.6. pPyHKUMS HEYCTHAS.

4) y= xcos% . Pewenne: y(-x)= —xcos(—-%] = —xcos% =-y(x), Te. pyn-
KIHS HCUCTHAS.
5) y=xsinx. Peweune: v(-x)= -.rsin(-—x)= xsinx = y(x), T.c. QyHKUUS
ucTHa.
6) y =2sin’ x. Pawenue: y(—x) = 2sin?(-x)=2sin® x = y(x), re. Pynxums
YeThas.

701. 1) y=sinx+x. Pemennc: p(—x) = sin{-x)+ (- x)=—(sin x+ x)= —p(x),
T.C. PyHKUMS HeueTHas,

J
y(=x) =sin(—x)— (— x)Z = —sinx—x?, T.c. dyskuus obuwero Buaa.

Ty Ty .
2) y=co x—; —x“. Pewcnue: n10CKko:IbKY cos x—; =sinx, fojiyyacm

3) p=3- co,{% + x]sin(ﬂ —x)_. Peineine: T.K. co{% + x)sin(rr - x): -sin’x,
10 y{-x)=3+sin’(- x) =3+sin’ x = y(x), T.C. hyKnIMS YCTHAS.
1 . (3 (3
4) y= Ecoshsm —2-7[ ~2x |+3.Peuense: T.K. cos2xsin| —2—7: -2x |=-cos3x,
. 1 1
TO y(—x)= —ECOS(_ 3x)+3 = ——z-cos 3x+3 = y(x), .c. PyHKUMS HETHAS.

sin(-x)

% tsinxcosx . Pemennc: y(—x)— ( ) +sin(~x)cos(~x)=

5) y=2
X

_ ~sinx

\ sinxy .
—~sin xcosx = —sinxcosx , T.e. pyuxius obLero suaa.
-x X

i+cosx ,  l+cos(-x 1+cosx
6) y=x'+——=. Pcuenme: (-x)+ ( )zx"+ ,
2 - 2 2

dyHKUNS yeTHAA.
702. 1) y =cosx—1.Pewenue: ylx+27)=cos(x+2m)~1=cosx~1= plx), ura.

2) y=sinx+1. Pewenne: y(x+27m)=sin(x+27)+1=sinx+1=y(x), w1
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3) y=3sinx . Pewenne: y(x+27)=3sin(x+2n)=3Isinr= y{x),uta

) Cos(x+2n) €OS X
2 2

—sinf ¢~ Z) : —si x=Z2m |=sird x-2 )=yl
S)y snr{x 4}.Pcmcum. y(x+2ﬂ) su{x 4+277:] su{x 4) }(x).

/
6) v=co x—% . Peiuenme: y(x+27t)=coskx+%+27r}=co{x+-2—;1]=y(x).

4 y=2 (e 2m

703. 1) p(x+T)=sin(2(x +7))=sin(2x + 27t)='sin 2x = y(x}, vt

x+4n
2
3) ylx+T)=1g(2x+7)= lg(2x)=y(x), YT,

2) y(x+T)=cod = cof %-#27: =cos§ = y{x), wr.n

4) (x+ T)- sm(%+ %n‘ ] = sin[isx—+ ZII) =sin iSJL = y(x), Y.TA.

704. 1) y(-x)= ﬂi——j’) ~lzcosx (x). T.c. Gynkuns yeTnas.
l+co¢.( x) I+cosx
2) (- ysin’ sin” x = y(x), r.c. hyHKuns ycTnas.

I+cos( 'Zx) I+cos2x

A — (= . - 2
3) pl-x)= cos(-2x)- (- «f S Los2xoy =—y(x), r.c. Pynkuma neuetHas,

sin(~x) —sinx
-— - !__ 1 ’
4) y(-x)= () +sin 2x) x —sin2x = —y(x). T.c. QyHKLHA HeucTHAR,
cos(~x) cosx .
5) 320 <39 rk cos(—x) = cos x , T.e. hynKILR YCTHAS.

6)  y-x)=(- x]sin(—x}sm = —x{— sin \‘] sinx)’ vjsmﬂsm x=yx),

T.C. d)yHKuHﬂ YCTHAA.

R
705.1) y= cos—;—x. Pewenme: nycrs T — Hepuoi, Tora cos%(x+T)= cos-i—x‘

[Moactasum x =0, nosyunm CO{??TJ: cosQ =1, orkyaa 2_57_ =27k, ke Z;

T =5nk, ke Z . TK. HaMMCHbLICC NONOKHTEILHOC A paBho 1, To HauMenb-

wHil noloARNTe LN HepHoa pasen 57 . Orser: T =57

.3 .3 . 3x
)y =sm5x. Pewenne: nycrs T — nepnoj, toraa sm~2~(x+T)=sm7.

Hoacrasum x =0, noiayunm sin[%): sin0 =0, oTkyaa % =2k, ke l,
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4
T= EM , k€ Z . T.x. HauMeHbuiee TONMKUTENLHOE k PaBHO |, TO HaMEHb-

. . 4 4
WHHA NONOKHTENLHHH NEPHO] PaBEH —3—7: .Oter: T = 3" .

PHy= tg% . Pewienne: nycts T'- nepuon, Torna tg (X ; T) = tg% . Moacrasum

x =0, nonyunm t % =tg0=0, otkyna %=7:k, k€el; T=2k,kel.
T.K. HAHMeHbILEe NONCKUTENLHOE & paBHO 1, TO HauMeHbIIKI TTONOKATED-
Hbiff nepyon pasen 2 . Oteer: T =27 .

4)y= |sinxl . Petuenne: nycts T— nepuon, Torza |sin(x + T)l = |sin xi . [Toncra-
UM x =0, nonyunm sin7 =0, orkyna T =zk, k€ Z . T.x. HaumeHbuice O~

JIOKHTEIBLHOE & PaBHO 1, TO HAHMEHBIRAI NONOKUTCABLHEINA EPHON paBeH 77 .
Otser: 7.

706. 1) Ykasanue: sinx+cosx = V2 sin(x + -:-:—) . Ananoruuso 3agaue 705. oa-

4
CTaBbTE TOUKY X = e

2) y =sinx +tgx . PeweHue: nycts 7— nepuoa, Toraa sin(x +T)+tg(x+7) =

»

. 1
=sinx+tgx. Noacrasum x =0, nonyunm sinT+tg7 =0. sm1(1+cosr)=0

orkyna T =7k win T =-m + 27k , k€ Z . T.x. npn k pasnom 1, uucno 7 He
ABJIACTCH NNCPHOMIOM, TO POBEPUM k =2 , OTKYAZ HAMMCHbILUH [ONOXHTENb-
Hblif nepuon pasen 27 . Orser: 27 .

707. 1) p(x) = f(x)+ f(=x). y(~x) = [(=x) + f(x) = y(x) , T.e. PyHKUNA ueTHAx.
2) y(¥) = f(®)= f(=x). p=x) = [(=x)= [ () =~(f(¥) - [ (x))=-p(x) , Tc.

‘QYHKUMA HEYETHas,
Jna no6oit pynkuun f(x) cnpaseannso paBeHCTBO:

fo9= LD @S|

§40. CaoiictBa pyHKIHH Y =COSX H ee rpadpuk

CsoiicTna:

I'. OGnacts onpeaenenys — R.

2°. MHoxecTBo 3HaYeHmit — otpesox [-1; 1].

3. QyHxums y =coSx NEPHOAHHECKAA, HARMCHLIIHA NONOKMTEIBHDIH
TICPHOA paBeH 27T .
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4. OyukuMa y =COSX ycTHas.

5. DyHKUM y = COSX NPUHAMACT NOJOKHTEILHBIE 3HAYCHHA HA WHTCP-

Banax (—-725+27d(;1:-+27dc], OTPHLETEIIbHBIC I1PH %+M;¥+MJ, ke Z

6°. DYHKIMA ¥ = COSX BOIPACTACT Ha OTPeIKax (-7 + 27k; 27k ) n yGui-

BacT Ha orpeskax (2mkim+27k), ke Z.
710. Yxazanue: socnoss3yiitecs ceoiicTBom 6°.

7 87
711 1) cos— " cos—)—. PewicHme: T.K. IAHHBIC YMCIA HPHHALICKAT OTPC3KY
U

; n 87 n 8
\0;,7), rac y =cosx ybblsact, # 7< ?,TO cos—7—> cos?.

8 10
2) COST 3] cos——;—. Pewesiste: T.K. AaHHbIC UMCHA IPHBAANCIKAT OTPE3KY

87 107 .54 10
(n;er) re 3 =cosx BO3paCTaCT [ —7—<—7— 10 cos—7—<cos———A

[ 6n n

J) C\)K—T n Co! —'é‘ . PCUJCHHC: T.K. JAHHBIC 1UCNa IlpMHaﬂﬂe)KaT OTpC'SKy
6n =« 6m )

(=7:0), tae y=cosx Bospacracr, u - SmgeTo e —7J<m —EJ.

s s( 9
4) cos T " co! —7 . PeiicHue: gaqlbie Mucna IPHHAANCKAT OTPEIKY

&1 (91
(—2n;~7r), rie y =cosx yGbiBact, To cO! -TJ<CO -
5) cosl u cos3. Pewcnne: yuncna | u 3 npuHaUICKaT OTPE3KY (0:71'), rie
y = cosx ybuiBaer, nostomy cosl >cos3.
6) cos4 u cosS. Peutenne: uncna 4 u S npHHaaNCKaT OTPEIKY (lr; 27[). rne

¥ =¢0sX BO3pacract, noIToMy cos4<cosS.

T12. 1) cosx:%, Peenue: no dopmync xopHeit x=i—;£+ 2nk , keZ. U3

n Sm In
ITHX KOPHCH 110AXONAT TOJbKO KOPHH —3— i 3 +2r . OtseT: 33

2) cosx=-\/75-. Peuienne: no dopmyne xophe x=:tl:—+ nk, k€eZ. U3

ITHX KOPHCH IOAXOAAT TONBKO KO| Hu .t + 27z . OtBer: f— l’-f— 9—”
P PHR 5% 4’4 4
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3) cosx = —-\/;2- . Pewicnue: 1o dopMyne Kopheit x = i%[—+ ik, keZ. W

. I L m 3t St lm
ITUX KOPHEH NOAXOAAT KOpHN — | +—+ 21 . OTBeT: — , —, —.
4’ 4 444

4) cosx =—%. Pewenue: no popmyne kopHcH x = izTﬂ+ 2nk , ke Z. Us

. 2n 2 2r 4n 8m
ITHX KOPHEH IO/IXOAAT KOPHH 5 + 3 +2m . Orser: 333
713. Ananoruuto 3agauam 712, 716.
714. 1) cos—’i H sinlz—. Pewienne: T.k. sin£=co rr =cos£7—r-, 06a yncaa
5 5 5 2 5 10

n_ .7
npuHadiekar npoMexyTtky (0;7), e y = cosx ybuacr. T.e. cos—s- >sin—.

2) sinZ u cos-’z. Peuicnne: Tk, sin£=co; r.z =coss—”. oba yucaa
7 7 7 2 7 14

LT n
npHRaanexkar npomexytky (0;7r), ric y =cosx ybwisacr. T.c. sm; <Ccos—.
7

3 . 3 . 3rm /4
3) COST “ sm—8-, Pewenue: T.x. sm? = COSE , 00a 4ucaa NPUHAAICKAT

npomexyTky (0;7), rac y =cosx ybObipaer. T.e. cos-38£ < sin%—:—[—‘

. 3 n . 3n T
4) sin— u cos— . Pemenne: T.k. sin— = cos— , 06a uncaa npuuauiexar
5 5 5 10
.3 T
npomexytky (0; ), rae y =cosx yOusaer. T.c. sin = > cosg .

T . Sm . Sm n
5) cos; u sin — . Pcwenne: T.K. sin=— = cos =, 06a uncna npHHANICKAT
14

npomexyTky (0; ), rac y =cosx ybGuisaer. T.e. cos™ < sinS—Z .

b4 . 3 . 3 T
6) cosg " smﬁ . Pewenue: Tk. sm—la = cos-g , 0ba yncna npusaanexar

npomexytky (0;7),rae y =cosx ybuibacT. T.e. cos% >sin % .

715.1) cos2x = % . Pewtenue: no popmyne kopeit x = :% +7k , ke Z .U33Tux

. 4 Fid n St TInm

KOPHCHi TOAXOAT TOAbKO XOpHU *— , +—+ 7  Oteer: +— |, — —
6 6 6 6 6

2) Ananoruuso 1). .
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1
716. 1) cos2x < = - Pewenme: 1o gopmyne u3 §37 Haxonm peiuenns Toro Hepa-

2
n St
BCHCTBA E +mk < x< —6-— +7k . U3 HUX NNOAXOAAT TONILKO CACAYIOUHE NPOMEC-

n T n St In 3r
KYTKH! —?Sx<-——6—,~—<x<—u——6—<x5—.

2) Ananornuio 1).

717. 1) Ykasauue: rpadux QyHkunn y =1+cosx nonyuaetcs n3 rpabuka dyux-
WK J = COSX CABHIOM HA OfHY CTMHHLLY BBEPX.
2) Yxasanuc: cM. pic. 77, coiicTsa hyHKuMM CAEAYIOT 13 BUIA ¢ rpaduKa.
3) Vkaszanue: rpadmk pyHxuun y = 3cosx noiyvacrcs u3 rpaduxa pyHKumMu
¥ =COSX BEPTHKANbHbIM PACTHKCHHEM B TPH pasa, cM. puc. 78.

718. 1) CM. puc. 79; 2) Cwm. puc. 80.

719. 1) Yxasanue: rpaduk GyHKunn y = |cosx1 nosiyuacrcs U3 rpaduxa GyHKUMH
Y =COSX CHUMMETPHUHBIM OTPAKCHHEM OTHOCHTCIBHO ocH OX Toii wacTn

rpaduka, rae y <0. Cwm. puc. 81.

2) Yka3aHue: MOCTPOiiTe nOC/ICA0BaTENbHO rpadmky hyHkumni y = cos(x -1},

y=-2cos(x~1), p=3-2cos(x~1). Cm. puc. 82.

Puc. 79 Puc. 80
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Y4 y=|cos A

Puc- 81

§41. CpoiicTea pyHKuMH y =sinx W ee rpadux

CsoiicrBa:

I°. O6nacts onpencnenns — R.

2°. MuoxecTso 3uaucHui — otpesok [—1; 1].

3°. dyHKUHS y =sinx BCPHOAMYCCKAs, HAUMCHBLUIH [TOMOKHTCIIbIbI f1C-
pHOA paBcH 27 .

4°, DyHKUMA y = sin X Heyernas.

5°. DyHKIUMA p = Sin x NPUHAMACT NOJOXKNTEILHBIC 3HAYCHUA HA HHTCPBA-

nax (2707w + 270 ) 1 OTpUUATCAbHBIC HA HHTEPBATAX (27rk - 1,27k ) , kel
. . n n
6°. @ynkuma y =sinx BO3PACTAcCT Ha OTPC3KAX (—?+ 27&;? + an) H

yObIBACT HA OTpPE3KaX ( > + 27tk 3—”4—27rk) ke L.

722, YkasaHue: BOCNO:b3yHTech CBOACTBOM 6.
723. Ananornuso 3aaaqc 720.

.

724. 1) sinx = _\/2_5 . Peenue: 1o dopmy:e kopueit naxoanm x = (-1 1;—+ﬂk R

. b4 n
ke Z. H3 Hux yCA0BHIO YAOBICTBOPRIOT TOJMBKO KOPHi 3 —-3—*71,

E-L’lt I3 Omer T —2—752—758—”
3737373

2) ~4) Ananorduso 1).
725. 1), 3), 4) Auanoruuno 2).

. 1
2) sinx = —5.-Pcmcmic: —-%+"7Ik La< 76 + 2k , ke Z. U3 unx ycno-~
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I llx
BHIO YAOBJICTBOPAIOT TOAbKO 0 < x < ry " ry Sx<3m.

.n n
726. 1) sm—g— % cos; . Peweune: no dpopmysne npyscicHus nomydaeM:

T . n . In n T
cos— = §in| ——— |=sin— . Tak kKak —, — €& | ——;— |, I/l¢ CHHYC BO3pa-
9 9 18 9 18 22

r In LT n
CTaeT, H — < ——, TO SIN— < COS—.
9 18 9 9

2)-4) Ananornuso 1).

727. AnanornuHo 3ajtauam 715, 724.

728. Ananornuso 3agauam 716, 725.

729. 1) Yxazanuc: rpaduk Gynkuun y =1-sin x noayuactes us rpaduxa dynx-
LUMi ¥ = —Sinx CABHIOM HA O/IHY CAMHHILY BBCPX.
2) Vkazanue: rpadmk yHkuun y =1+ sin x nonydaercs u3 rpadrika Gyncunm
¥ =sinx CABHIOM Ha OJIHY CAHNHLLY BBEPX.
3) YkazaHuc: cm. puc. 83,
4) Ykaszanue: cM. puc. 84,

730. Yxazanuc: pewnte 3aaauy rpadHiecKd, aHanornyHo 3anave 718,

731. 1) Yxasaune: rpaduk y = sin|x| 1101y4acTCa U3 rpaguka ¥ =sinx CHMMET-
PHUHBIM OTpaxeHHeM oTHocuTesibHo OY vacTu rpadika npu x 20 (puc. 85).
2) Ykazanuc: rpadux y =[sinxi nonyuacrcs u3 rpaduka y =sinx cUMMETpHY-

HbIM OTPakeHHCM OTHOCHTEAbHO OX Toi YacTh rpaduka, rac y <0 (puc. 86).
732, 1) Vkazauue: rpaduk y = 25in(1+%] nony4actcs w3 rpaduka y = 2sint

4 o
CARMI'OM HA — BAcBO. Bocnonwiyitrech pucynkom 84,

y=2sin3x
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§42. Csoiicrsa pynkunu y = tgx (Ne 734-735)

Puc. 85

2) Yxazanue: rpadpux

. 1
y= sm( 2 ——3—] 1101y4acTcs

u3  rpapuxa yzsin(r—%)

cxarveM 8aoab ocu OX B asa
pasa (cM. picyHox 87).

187
A =k
Y y=kind
; . (.
LA I T
I
2 ; 2 \\ 2
/ \
-—l ] . - P
-
Puc. 86

Puc. 87

§42. CsoiicTsa pynkunu y=1gx u ee rpadux

CBoitcTBa:

1°. Obnacte onpeacteHua — x # ]—;-+7ﬂ( ,keZl.

2°. MuoxkecTtso 3HadcHuii — R,

3. GyRKUHS Y = 1gX ACPHONMUCCKAA, HAWMCHBUINH NIOJEOXKHTEIbHBII e~

pHOa paBecH T .

4". GynKkuMa y = tgx HCHCTHas.

5°. DyHKkUHS Y = 1ZX NPUHHMACT NO0KHTCILHLIC 3HAYCHUA HA MHTCPBA-

{
nax Lfd\%+1d<j M OTPHUATCBHBIC HA HHTEPBaNax (——g— -+ ﬂk,ﬂ'l\) keZ.

6°. DyHKIHA y = tgX BO3PACTACT HA OTPE3Kax (—%+7d{;f—+nk) .

735. 1)-3) Ananornuno 4).

n ‘n
4) t -3 H ot 7| PetueHne: Tak Kaik TARHICHC HEYETHaA QYHKUMS, TO



http://alexbooks.ucoz.com
188 Fnasa VII. Tpuronomerpruucckue Gpysxunn (NeNe 736-743)

n n n n
Han0 CPaBHHTH —tg—s- " —tg; . Yncna r3 u 7 NPHHANICKAT NPOMEXYTKY

BO3PACTANHS (-1HU SET v tgZ s g aawavnr o -F |<rd <X
272 e BT 5 7)

n 3n
5) Ykazanue: uncna 2 M 3 NPUHAAJICKAT NPOMEKYTKY 5,7 , Ha KOTOpOM

(yHKIIHA BO3pACTaCT.

7 3n
6) Yka3zanue: uucna 1 v 1,5 npuHannexar npoMexyTky (_Z-’T] , Ha KOTOpOM
yHKLIMA BO3PACTAET.
736. Yxasanue: Haiinute xopHH ypasHenns no oGuiei hopmyne, suibepyte 13 HUX
Te, KOTOPbIE YOBICTBOPARIOT YCAOBHIO. AHAOrHM4HO 3ana4am 712, 724 n 739,
737. Asanornuno 3anaye 2 §42.
738. Yxasanue: pewste HepaBeHCTBO rpadMuecKy, aHANOTHUHO 3aia4e 740.
739, Haiity BCC KOpHH ypaBHeHuS, NpHHAANEXALKE NpoMexyTky [0; 37).

1) tgx=3. Peuwenne: KOPHH ypaBHCHMS HaAXOATCA no dQopmyne

x=arctg3+nk, ke Z. T.x. no onpeaeneHuio arctg3 e 0;% , TO NOAXOAAT

TOMIBKO KOPHM X =arctg3, x =arctg3+7 u x =arctg3+27.
Orser: arctg3, arctg3+n, arctg3+27 .
2) Ananoruuno 1).

740. 1) tgx >4, Pewenne: noctponm rpaduxsu dyHkuni y=tgx u y=4 (cMm.
puc. 88). Ot rpadHky nepecekaloTcs B TOUKax BUJa x = arctgd+mk , ke Z.
Toraa, Kax BHAHO M3 pPHCYHKa, HaM [OAXOAST  NPOMEXYTKH
(arctg4+7l*;% +7rk), k€ Z.Orser: (arctg4 +ﬂk;%+7rk). keZ.

2)-4) Ananornuso 1),
741. Vkasanue: pewsite 3ana4y rpadpuueck, aHaNnOrH4Ho 3aa4am 716 u 728.

742. 1) 1g2x =3 . Pewenne: 2x=%+7lk, x=%+7'*2, ke Z. Ycnosmio yaos-
= =7 =27 . =T = =27
NIETBOPSAIOT X = 3,x—/,x— A.Ornc’r.x— /.x-”6.x— A

2) VkasaHHe: H3 KOpHeH X = -7% 2+’”‘A YCSOBHIO YAOBICTBOPAIOT TONBKO

*“5%2'x=%2’ x="4"‘=7’%2"‘=”’%2-

743. 1) tg2x 2 1. Pewenwe: no rpaduxy Pynkunn y =tg2x (cm. puc. 89) Haxo-
DHM, YTO PEUICHHS, YAOBICTBOPAIOUIME YCAOBHIO, HMCIOT BHA —2:-— Sx<—;:- ,

ES,\:<-7£ [’} éi-t-s,v<3—”-. 2) Ananornyso 1).
8 4 8 4
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Puc. 88 ' Puc. 89

744. 1) Yxazauue: rpaduk y = tg(x-r%) nonyyaercs u3rpaduxa y =tgx ciasu-
bis
rOM Ha N BJIEBO. AHAJIOIHYHO 2).

X X

) y= th . Pewsenine: rpadux y = tgi— nony4actes u3rpaQuka y =tgx pa-
crskcHUeM B ABa pasa o ocy OX. T.e. cBolicTBa 310ii dyHKUMH Takue: 06-
JIaCTb ONPCACACHUS — X % 7T + 27tk , k € Z ; MHOXECTBO 3Ha4eHHit — R; dynk-

x o o
uusg y =tg3 MEePHOAMYCCKasl, HANMCHBUINA NOJIOKHTENLHBIN NEPHOA paBeH
277, HeEueTHAs, MPUHUMACT NONOKHTCNLHLIC 3HAUCHMA HA HMHTCPBAaX
(27!1;;7[+27£k) W OTpHLATC/ILHBIC HA WHTCpPBAjax (—n + 27rk;2nk), kel;
BO3PAcTacT Ha OTPC3Kax (—7! + 2k, + 27[1(). Ipaduk dyxunu cm. na puc. 90.

745. Vkazauue: Bocrionssyirecs rpaguroM GyHkimMu y =1gx .

746. 1) Ykazanue: rpadux y = lg]x{ ronyyacTcst U3 rpaduka ¥ = {g.x cuMmer-
PHUHBIM OTPDKCHHEM OTHOCHTCALHO ock OY vactn rpaduka npu x 2 0.

° 2) Ykasauuce: rpaduk y =]tg xl noiy4acres M3rpaduka y = tgx CUMMCTPHY-

HBIM OTPAKEHUCM OTHOCHTCLHO ocH OX Toit yacTn rpadmka, e y<0.

Puc. 90
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n
3) Vkaszauue: T.K. ctgx:—tg[x—-z—], TO rpaux y =ctgx nosyyacrca u3
4
rpaduka QyHKLUHKH y = —1gX CABUIOM HA Y BIIPABO.
1
4) y =——— Pcucune: o6aactb onpencicHus GyHKUHH COCTOUT H3 MHOMKC-
cgx

Tk .
CTBA, FAC ONPCICICH M HC paBeH HYMO Cigx, T.C. x¢—2-, ke Z. Tx.

=tgx, TO Ha Bcei 06aacTu onpeacacHus rpaduk coBilajiaet ¢ rpadu-
clgx

KoM QYHKUMH Y =tgx , cM. puc. 91,

747. 1) Yrazanue: tgxctgx =1 npu x #%, ke Z.Cwm. puc. 92.

2) Yxazauue: sinxctgx =cosx 1pu x 27k , k€ Z. Cwm. puc. 93.

748. 1) Vkazaumue: (g(Bx - %J = tg( 3( x- %J] , AHJIOTHYHO 2).

n
2) y= ctg()(;ﬁzn. Peusenne: noctpons rpadux dpyHxumnu y =ctgx, us

T ) T
HEro CABHIOM Ha ry ¢/MHMULL BICBO 1onyuacrcs rpadux y = ctg(x+€). Te-

4 n
nepek rpadux _v=ctg()(x+—6-]} nojlyyaercst U3 rpaduxa y=ctg{x+—(—)—)

4
CKATHEM B TPH Pa3a BA0s1b 0cH OX OTHOCHTENBEHO TOUKH e Cwm. puc. 94.

YA y=tgxcigx
_‘\II_—';I.H—"—K h—?__‘:h—(:b

L * L

w E | R g om
2 | 2’ 2




http://alexbooks.ucoz.com
§43. Obparunic TpuroHoMeTpHycckue diynkunn (Ne 749) 191

Puc. 94

749. 1) tg’ x <1. Peluscnue: JalHOC HCPABEHCTBO PABHOCKIILHO HEPaBEHCTBY

-l<tgx<l., [lo rpaduxy oyukumn p=1igx, HIXOAMM PCIUCHHA
—%+7zk<x<§-+7dc,kez‘0mcr: —%+7ﬂc<x<£+ﬂk,kez.

2) tg”~ x 2 3. PelucHHe: IAHHOC HEPABCHCTBO PABHOCHTLHO COBOKYITHOCTH He-

tgx2 \E .
PaBCHCTB . [lo rpaduxy dyukuun y =1gx, HAXOAUM pClIEHUS
tgx<—+/3
L

£+rdcs.\'<§-+7zk HIH —£+7d\'<xs—£+nk. ke.Z.
3 2 2 3

OrseT: 1;—+7u(' S.\'<%+nk, —%+nk<x$——7§+7rk, kel.

§43. OGparHbie TPHIrOHOMETPHYICCKHE QYHKUHYU
v = aresiny

1°. O6nacr onpencnenns — [-15 1],

2°, MHOXeCTBO 3HaYeHuit — [—E’%] .
3°. OyHkumMs y = arcsin x BO3pacTacT.
4°. @yHKuMA y = arcsin x HeucTHas.

y = arccosx
1°. Obnacts onpeaenchus —{—1; 1].
2°, MHOXCCTBO 3HaYeHHi — [0; ﬂ].

3. OyHkumus p =arccosx yObiBaeT.



http://alexbooks.ucoz.com
192 T'nasa VII. TpuroHomerpuyeckue dynxunu (NeNe 750-753)

y = arctge
1". O6nacTs onpenencrus — R.

2°. MHOXeCTBO 3HAYEHHI — (—%,%) .

3°.dyHkums y = arctg x Bo3pacTacr.

4", OyHkuHa y = arctgx HedeTHas.

1 2
750. 1) arcsin—= u arcsin—==. Pewenne: T.k. dyHKLUMA y = arcsin x Bo3pacra-
3 10

1 2 o] .2
€T H —r= <—==, N0ITOMY arcsin —= < arcsin —== .
N 3 Jio
. 2 . 3 .
2) arcsi —5 u arcsi —z . Pewsenne: TX. Ppynkuns y = arcsinx Bo3pac-
2 3 . 2 . 3
TacT M —— > —~=, NOITOMY arcsin} —= |> arcsin| —= }.
3 4 3 4

751. 1) arccos% " arccos% . Pewuenne: T.X. dyHxuua y =arccosx yOuiBaer u

1 1 1 1
= >~ , I03TOMY arccos—— < arccos—=.
575 ooy sreeos g arecos

2) arcco{—%) H arcco{— %) Pcmenué:*r.x. dyHkuua y =arccosx yOmsact

4 1 4 1
H -—<-—, [I0ITOMY arccoy —— > arccos ~— |.
5 3 5 3

752, 1) arcths/?T v arctg 342 . Pewenne: T.. dyuKums y =arctgx BO3pacTaer 4
Zﬁ <3\5 , I03TOMY arcth«f3_ < arctg3\/2- .

1 1
2) arctgl ——= | ¥ arctgl ~— |. Penienne: T.x. PyHkuns y =arctgx Bospac-
{ 2 ] g( 5 J

1 1 1 1
TAET H ——= < ——=, I03TOMY arclg ——= |<arctg] ——= |.
iR g{ " ] . g( ' ]
753. ) arcsin(2—-3x)=%. Peiuense: T.K. %e I:— %;%], TO [0 ONPEACTIEHHIO!

2-3x=sin%, 2-3x=05, 3xr=15, orcya x =0,5. Otser: x=0,5.
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2) arcsin(3—2x)=§-. Pewenue: T € [—%;i;—:}, TO 1O ONPERE/CHHIO:

4
6_45 . Otser: x=¥.

3—2x=sin%, 3—2x=—J22. oTKYyRa X =

w27 crp ~Ee|-EE :
3) arcsin T Pewenue: T.x. 2 € P , TO 1O OMNpPEAETIEHANIO:

x—;-?-:sin(—%), x—2=—4~—‘/2—§, OTKyZAa x=2—2ﬁ.0rse'r: x=2—2ﬁ.

x+3 n T
4) arcsm————- Peluenue: T.X. ———€ | —~~;= |, TO 110 ONPEACNEHUIO:
2 3 3 272

%:sm(—%—), x+3=-2. -‘/2—5 oTKyna x=—ﬁ—3.0rse1: x=—~/§~3.

754. 1), 2), 4) Ananoruuno 3).

x+l 2w 2z
3) arccosT = 3 Peurenue: T.K. TE {o;7], 1o no ONPEACACHHIO aPKKO-

cmuycaf::-—l=cos%r x—;—l——-—OS x=-2,5.01BeT: x=-2,5.

758. 1) arctg———— Pelwenne: TaK Kak ~e —£ L , TO 1O ONPCACACHHIO
4 3 3 22

- 1-
ITx=tg—73£-, Tx=w/§, 1—x=4\/§,1'.e. x=l-4ﬁ.OTBer: x=l-—4«/§.
2)-4) AnanornuHo 1).

756. 1) y=arcsin -

3 . Pewnenue: no onpenenenno apkeunyca Heobxogumo,
* 4T06BI —15-{-2;3—S1,0TKyﬂa —2<x-322,1<x<5.0tmBer: 1$x55.
2)y= arccos(2 - 3x). Peiuenue: no onpeaenesnio apkkocHHyca Heobxonumo,

ytobbl ~1<2-3x<1, oTkyna %SxSl.O’rne‘r: ]—SxSl.
3) y= arccos(ZJ; —3). Peurenne: no onpenenennio apkcHHyca HeobXouMo,

yTobn —1< 2«/; —-3<1, xpoMc TOro, N0 ONPENENEHHK) KBAAPATHOIO KOPHS

x20. Torna 2S2J;S4, IS\/;SZ,OTKyAa 1€x<4.0tpet: 15x<4,

. 2%t -
4) y=arcsin . Pewenne: no onpeaencHuio apkcuHyca Heobxoanmo,

7 Ulernosa
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z—
yrobel —1< 2X3 3

<1, orkyna -3<2x*-5<3, 2<2x” <8, 1<x* <4,

orkyna 1€x<2 nwm =28 x<-1.018er: 1€x<2, ~2<x <1,
n “
757. Pcuenve: HeoOGXOMMO NMOKA3aTh, YTO TOUKA (0;3) ABACTCA CEPEAMHOM

OTpe3ka MEXAY TOUKaMH (x; y(x)) H (— x; y(—x)). Takum 06pa3oM, HaM HYKHO

n x)+ p(—=x
J10Ka33Th TOXAECTBO B} = M—EX(———Z , T =arccosx + arccos(—x) . Orcioga

CIICYET, YTO 7 —arccosx = arccos(—x) , @ 3TO HCTHHHOC TOXICCTBO.

Ynpaxuenus k raase VII

758. 1) Ykazauue: o6aacts onpeacnenns — R.
2) YkazaHHe: 06nacTk onpeiencHus COBNANAET € 00NacTbI0 ONPECIICHUA TaH-
rexca.

3) Ykasanue: Heobxoaumo sinx 20,
4) Ykazanue: Heobxoaumo cosx 20 .

. 1
Syy= _Zx__ . Pewienne: neobxonumo 2sinx—1#0,1.e. sinx # E , OTKY-

2sinx~1

1 x¢(—|)*%+nk, ke Z.Orser: x#(—l)*%wrk, ke Z.

. . . . 1
6) Ykasanue: Hcobxoamumo 2sin’ x—sinx #0, oTkyaa sinx #0 M sinx # 7

Auanornyto 5).
759. 1) Vxasanue: 1-2sin’x =cos2x.

2) Ykazanue: 2cos’ x—1=cos2x .
3) Ykasauue: 3—2sin’ x=2+cos2x .
4) Yxazanue: 2cos’ x+5=cos2x—6.
5) Ykasaume: cos3xsinx—sin3xcosx+4 =sin{(-2x)+4=4—-sin2x.
6) Ykazanue: cos2xcosx+sin2xsinx-3=cosx-3.
760.1) y = x* +cosx. Pemenune: y(—x)= (—x)2 +cos(—-x)= x?+cosx = y(x),
T.. PyHKUMA YeTHAS.
2) y=x" —sinx . Pewenne: y(-x)= (—x)3 —sin(—— x)= —(x" —sin x)= -y(x),

T.e. PYHKUHS HEYETHAS.

3) y=(1—x2)cosx. Pewicune:  Y—x)= ( x)z)c0£-—x 1 x2 cose= (),
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T.¢. QYHKUMA YCTHAS.
4) y=(l+sinx)sinx. Pemenne:  y(~x) =(1+sin—x))sin(-x)= (| -sinx)sinx,
T.e. hyHKuus obuiero suna,

761. 1) y=cos7x. Pemenne: nycrs T — nepuoa, Torna cos7x=cos7(x+7T),
noacTaBHM B 310 TokaectBo x=0. Torma 1=cosO=cos7T, orkyaa

7T =2mk , k€ Z . T.x. HaUMCHbIIEE NONOKHTENBHOE k PaBHO |, TO HAHMEHb-

- . n n
LWIHI NONOXHTEALHBIA EPUOA PaseH R Ortser: -
. X .x . (x+T)
2)y= sm—_]— . Pewenne: nycts T— nepuoa, Torna sm7 =sin , ROACTa-
n . n_ . (m T
BHM B 3TO TOXAECTBO x=7. Torma l=sm3=sm ?+7 , OTKyAa

T
7 =27k , k€ Z . T.K. HauMeHbIUCE MONOKHTENLHOC k PaBHO 1, TO HAMMEHb-

I nonoXHKTENbLHbIN Neproa pasen 147 . Otser: 1477 .
762. Ananornuno 3aaa4am 712 n 724.
763. Ykasanue: peunte 3afady rpadpudecku, npeoGpa3opas HCPABEHCTBA K BUAY:

1) cosxz—%;2) sinx>%;3) tgx>-2;4) tgxzé.

764. 1) Cm. puc. 95.
2) Cm. puc. 96.

765. 1) Yxazauue: 2x+%¢§—+nk, keZ.

2) y = Jtgx . Pewenne: O.0. COCTOUT W3 TEX TOUEK, 1€ TAHFCHC CYLLECTBYET

1 nonoxutenbHbli. Takum 06paloM, 06nacTb OnPEACICHHUS — 3TO PELIEHHS HE-

PaBeHCTBa tngO,(m(ynaﬂka<12t-+7dc . Orser: 7rk£x<%+7dc, keZ.

\ /Iy=xz

i

Puc. 935 Puc. 96
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766. 1) Yxazaunue: cos’® x—sin® x = (cos2 x—sin? xXcos2 x +sin? .r):

=cos? x—-sin®x=cos2x.

) y= sin(x + %)sin(x —-}) . Pewenue: no popmysic NpoH3BeICHRA CHHYCOB

. . n 1 n 1
sin| x+— |sin| x ~— |=~| cos—=—co0s 2x |= ~—~cos2x. T.k. MUHUManbHOE
4 44 2 2 2

3HadeHUE cOS2x paBHO —l, a MakCHManbHOE 1, TO MaKCHMANIbHOE 3HAYCHHE
. Ty n

dynkuumn y =sin x+-‘-‘- siny x —Z pasuo 0,5, a MunuMansroe —0,5.

Orser: 0,5u —0,5.

767. 1) y =sinx+1gx. Pewenne: y(—x) =sin-x) +tg(-x) = ~(sinx+1gx) =—y(x),
T, dyHKIMA HCUCTHAS.

2) y=sinxtgx. Pewenue: y(-x)=sin(-x)-tg(—x) =sinxtgx = y(x), Te.
DYHKUHS HETHAA.

3) y=sin xlcosx{ . Pewnenne: sin(— x]cos(—x] =-—sin xicosx| = —(sin x|cosx|),
T.¢. QYHKLHS HEUCTHASN.

768. 1) y=2sin(2x+1). Pewenne: nycts T — nepuogp, toraa sin(2x+1)=
=sin(2(x+ T)+1), sin(2x +1)—sin(2(x+7)+1)= 0, orkyna 110 popmyne pas-
HOCTH CHHYCOB — 23in 2T cos(2x +1+ T)= 0. IMockoabKy 3TO paBeHCTBO A01-
WHO BBIMOAHATLCA NPH BCEX X, TO HcoOxoaumo, 4yTobu sin 27 =0, oTkyaa
2T =nk, ke Z.Tlpy k=1 T=% HC SBJISETCA NEPHOAOM, a pH & =2

T =7 ccTb HAaUMCHBLINH NONOKHTEIBHbIN nepuoa. Otser: T=17 .

2) y=31g%(x+l). Pewenune: nyctb T — mepuon, Toraa tgi—(xﬂ)z

= tg[§+%+ %] TMockonbKy GyHKuus y =tgx 7 -NCPHOAHYHA, TO % =7k,

orkyna I' =4k , ke Z .Tlpu k =1 T =47 — 3710 1 €CTb HAUMCHbLUHI| NIOJIO-
xuTenbHblid nepuon. Oteer: T =47 .

769. 1) Cm. puc. 97;
2) Cm. puc. 98.

770. 1) Ykazauue: peurre ypabheHue cos’ x —cos x = 0. AHanornuuxo 2).
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A y=sinx
R ~
_n !
2 - R
14 T
o/ \\ 5
4 2
X /i -.____-_\_,\
/ Ny =x+]
y=cosx N\
Puc. 97 Puc. 98

2) y=cosx—cos2x~-sin3x. Pemerne: HCOOXOAMMO peUMTL yPaBHCHHC
cos x—¢os 2x ~sin3x =0 . [IpcoGpasyeM 310 ypaBHeHHUC:

€OS X — 0§ 2x ~sin 3x = -2 sin(— %]sin %)—‘-—2sin -32icosi)£ =

L 3x{ . ox 3x . 3x T ox 3x
= 2sin—| sin ——-cos— |=2sin—| coy — ~— |—cos— {=
2 2 2 2 2 2 2

%+-§=7¥k , k€ Z .3 nepsoro ypasHcHus x =ZTM , U3 BTOPOTO X =%+nk

H 13 TpeTbero x=27rk—%, ke Z. Otser: x=-2§m—(, x=§—+7:k,

x=27zk—%.kez.

771. Yxazanue: peuiute HEPaBEHCTBO —;—— 2sin’ -';- >0.

772. Vxazanue: pewute HepaseHcTso tg2x—~1<0.

773. 1) y= ZSil\(%-f-’;—)— 2. Pewense: nocTpoum rpaduk y = sin(—;-+zr3—} . He-
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Puc. 99

X0AHBIA rpadmK NONYYacTCA H3 HErO PaCTAKCHHCM B 1Ba pa3a B10.b ocH OY n
CIIBHI'OM Ha ABE €QHMHHMLLI BHU3. Cm. puc. 99.

2) y=cosx—+cos’ x . Pewenue:

0, ecaucosx 20 0, ecitncosx 20
cosx—vcos’ x =cosx—|cos)1 =" ,y={_
2c0sx, ecucosx <0 2¢0sx, ecnucosx <0

I'padnk n3obpaxe na pucynke 100.

774. 1) Yrazauue: 12sin x - 5cosx =13sin(x-¢), rac cosg = —:% M sing = % .
Cwm. 3anauy 697.

2) y=cos’ x—sinx. Peurenue: npéo6pa3ycm BbIDAXKEHHE,
y=1-sin® x—sinx 1 cacnaem 3amcny nepemerHoii 1 =sinx,—1<¢<1. Tor-

na y=—t? —1+1 — kBagpaTHuIii Tpexu:1en. Ero MAKCHMYM JIOCTHracTCH B TO~
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Puc. 100 Puc. 101
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Ke 1) = —-]3 H paneH 1%. Ero MUHMMYM fOCTHracTcs Ha OJHOM M3 KOHLOB
npomexyTka [~1; 1], k. y(-) =1, a y(1)=-1, T0 MUHUMAILHOE 3HauEHHE
pasHo 1 (cm. puc. 101). Otser: l:l‘- n-1,

775. 1) sinx=cos x . Peluenne: nepencceM Bee B JIEBYIO 4acTb # npeoGpalyem,

HONYHHM  SinX—COoSx = ﬁsir{x—%) 20, sin[x —%] 20. Takum obpasom

27:k5x—%$7r+27tk, 27ﬂc+%5x$57n+27tk, keZ.

Orser: 27ﬂc+%$x557n+2nk, keZ.

. sin x(1 ~ cos x)
2) VYxasauue: npeobpasyiiTe HEpaBeHCTBO K BUAy ———————= >0, Toraa
cosx
sinx>0

HCOGXOAMMO, YTOOLI BEINOMHANOCH ycnoBhe: {cosx # 0,
cosx #1





