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Pewenusa 3anau 3agayHuka

1.3V2—4=/(3V2—-4)2 =34 242 =
= V3vV2 -4 V344 24v2 = /34— 24v2 - /34 + 242 =
= {/342 — (24V/2)2 = Y1156 — 1152 = v/4, V4. /324 = /4-4-81 =
=V25.31=2.3=6,
Omesem: 6.
2.2/34+3=4/(2V3+3)2=V21+12V/3 =
= V21 —12v3- ¥2v3+3= V21— 12v3. V21 + 12v3 =
= {212 - (12v3)2 = Y441 —432= V0= 3, {3 - y72=¥3-9.8=
={/35.25=3.2=6.
Omesem: 6.
3. (VI+V6- VVIS0+v25) Ve 1+1- V5=
= (V1+V6—V5V6+5)VV6—1+1—-5=
=V1I+V6(1-V5)-VVE-14+1-V5=
= (VB =) (VB +1) (1= V) +1- V=
=V5(1-v5) +1-vVb=V6-5+1-V5=—4
Omesem: —4.

4.V2vT 48 V/8—2v7- V36 = {/82 — (2v7)%- ¥/36 = V/36 - /36 =

V636 = 6.
Omeem: 6.

5. [peoGpasyem 1aHHOE BbIparkKeHHe, HCT0/b3yst (HOPMYJTy CyMMBbI KyGOB:
mP V2 s (vVam —1) = (m®® +v2) - (m = v2m +2) i
(m+2) —v2m (m+2) —v2m
+v2- (V2m — 1) = m®® + V24 2m%5 — V2 = 3m®®.
Haiiném snauenne Beipazkenusi mpu m = 9: 3m%® = 3y/9=3.3 = 9.
Omsem: 9.
6. [peoGpasyem 1aHHOE BbIpaXKeHHE, HCT0/Ib3yst (HOPMYJTy CyMMBbI KyGOB:

nt? — 33 /3,08 _
(n0’8+3)+\/3n078_\/§.< s _1)_
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Pernenne 3anaun|7 4

0,4 0,8 0,4

_ (n® —ﬁ)(n +v/3n% + 3) —ﬁ-(m—l) 04
(n®® +3) + V3008

— V3 = 3n%* 4+ /3 = —2n04,

Haiiném 3nauenne BblpaxkKeHusi npu n = 32:

—op04 = _9.32% — _9.4— 8

Omeem: —8.
7. Bbluncaum cHavasia 3HaueHue MoJAKOPEHHOTO BbIPAXKEHHS.

L_o
905 _ 9 3 o1
= =1;vV1l=1.
1— 90,5 + 9—0,5 1
1-3+=
3
Omesem: 1.

3
_ /750 — 37
8. % — /3a2. Toncrasnss a = 3, noJiyuaem Y332 = 3.
—a

Omsem: 3.

9 \/35a6 —T7ab — \/15&2 —3a  VT7a®-vba—1—-+V3a-vba—1
' V7d® —V3a V7d® —V3a

V5a — 1(V7a5 — V/3a)

= = +/ba — 1. IoncraBass a = 2, nosyuaem
V7a® —V3a y

Vv5-2—-1=23.

Omsem: 3.

10, 3/(7 - 4v3) + V3 = Q‘/((\/§)2—2-2-\/§+4)2+\/§=
= {/(V3-2)"+ V3= |V3—2|+ V3 Takkak V32 < 0,10 | V3 —2| =
=2—/3.

OKoHuaTeJIbHO UMeeM: 2 — \/§+\/§: 2.

Omesem: 2.

11, TIpeacraBum 06a MOAKOPEHHBIX BbIPAXKeHHsl B BHJIE MOJTHBIX KBAAPaTOB:

6 —2v5 = (1 —+5)2u9+ 45 = (2 + v/5)%. Takum 06pasom,

VB 2VB- V0 /5= /(1 - VB)?2—\/(2+ VB)? = [1- V5| |2+ V5.
Tak kak /5 > 112+ /5 > 0, To 3Ta pa3HOCTb MOJIyJIeli TPUMET BUJL

V5 —1—(2++/5) = -3
Omeem: —3.

120342V + VII—6v2 =/ (1+v2) +/(3—v2)" =

= |1 + \/§| + |3 — \/§| Tak kak 3 > \/5, TO CyMMa MOJyJIeH PUMET BHUJL
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Pernenne zagaunl 13 5

14+v2+3-2=4.

Omesem: 4.
T3L HpeﬂCTaBl/lM HO[IKOpeHHbIQ Bblpa)KeHl/lﬂ B BUJIE€ TTOJIHBIX KBaILpaTOBZ
204+/7= (1-2/7)” 1 114+/T = (2—/7)*. Toayuum [1-2/7|—2[2— /7| =
=2/7T—-1-2/7+4=3.

Omsem: 3.
m npellCTaBI/IM HOILKOpeHHb]e Bpra)KeHI/IH B BHU 1€ ITOJIHBIX KBa}lpaTOB'

a—4va—4=(2—a —4) Ha+dva—4= (24+va — ) . Torna nexonnoe

BbIpakeHue 6yjeT paBHO \/(2 —Va—4) 4 \/ 2+ +a— 4)
=[2—-Va—4|+ 2+ Va—1| TaKKaKa =4125102-Va—-4>0u
2+ +va — 4 > 0. [losTomy nocsenHee BelpakeHue TIPUMET BHL:
2—Va—4+2+Va—4=4

Omsem: 4.
15, TIpeacraBum MoAKOPEHHbIE BbIPAYKEHHs B BUJIE MOJIHBIX KBAAPATOB:
a+6Va—9 = (Va—9+3)°na-6/a—9 = (Va—9—3)°. Torna
MCXOJIHOE BhIpaKeHHe GyJeT paBHO \/(\/a — 9+ 3)2 + \/(\/a —9— 3)2 =
=|Va=9+3|+|Va—9-3|. Takkak a = 9,75, 10 /a—9+3 > 0u
va—9—3 < 0. Ilostromy nocseanee BolpakeHue NpuMeT BUL
vVa—94+3+3—-+va—-9=6.

Omeem: 6.
16l /422 —5(42 —5) +20/9 + 2(x + 6) = \/(2r — 5)2 + 2\/(z + 3)2 =
= |22 — 5| + 2|z + 3|. YuurbiBas, uto z = 2,1283, nosiyuum
|2z — 5| + 2|z + 3| =5—2x 4+ 2(x + 3) = 11.

Omesem: 11.

17. [ToncraBasieM @ = 1 B BbIpaxKeHHUe: \/2 -3 \/2 +vV3=+v4-3=1.
Omesem: 1.

18, Y14 V6 14-V14-64+V14-646 _ 20 _ o5
Vi + 6 T VI- 6 14— I

Omesem: 2.,5.

190 /33 — 126 — /33 4+ 126 = \/(2\/6—3)2 - \/(2\/6+3)2 =
=2vV6-3—-(2V6+3)=—
Omesem: —6.

200z +1-4Vz 3+ Vo r1+4/r 3=
—J(Va=3-2"+/(Va—3+2)" = |Va—3-2|+|Va—3+2].
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Pernenne zanaun21 6

Tak Kak « = 3,185,710 [Va — 3 — 2|+ |Va — 3+ 2| =
=2-4/0,185+ /0,185 + 2 = 4.

Omsem: 4.
o1 V33 V37T V/33(v37+V33) + V37(vV37T - V33) _
V37T V33 BT+ 33 37—33

33 + 37
:%:17,5.

Omsem: 17,5.

22l (3—2)"t\/(z—-3)2(xz+1) = ﬁ'|m—3|~\/:c + 1. Ecomz = 2,61, 10

|z —3| = 3— 1 BbIpaXKEeHHEe PUMET BHJL 3ix B—z)Vr+l=+Vz+1=

361 =1,9.
Omsem: 1,9.
V45 V65 VA5(v/65 + VA5) + V65(V/65 — V45) _
8 75 Va5 Vs + VI 65 — 45
_ 45+65 _
=55 =55
Omeem: 5,5.
log: 50
24| I)Oiz 5 = log5(25 - 2) - logs 2 = (logy 25 + logy 2) - logs 2 =
log: 1
— (24 Togs 2) - logs 2 = log2 2 + 2logs 2: 28510 _ 100 10 Tog, 10 =
logy5

=logz 10 = logZ(2 - 5) = (logs 2 + logs 5)% = (1 + log5 2)% =
=1+ 2logy 2 +logZ 2; 5,5(logz 2 + 2logs 2 — 1 — 2log; 2 — log? 2) =
=55-(—1)=—55.
Omsem: —5.5.
25| log, 21 - log, 21 — log,(7 - 21) - log, 3 =
= (log7(7-3))* — log, (7 - 3) - log; 3 =
= (log; 7+ log; 3)? — (log; 7* + log; 3) - log,; 3 =
= (1+log; 3)? — (2 + log, 3) - log; 3 =
=1+2log, 3+ log? 3 — 2log, 3 —log23 = 1.
Omsem: 1.
261log,”3 + f)ijzli B l(ﬁgj;m = log,”3 + log, 12 — log, 144 - log, 3 =
= log,23+log,*12—2log, 12-log, 3 = (log, 12—log, 3)% = log,%4 = 22 = 4.
Omsem: 4.
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Pernenne 3anaun 27 7

logo (3+\/5) +logg (4— \/5)

ﬁ \/ﬁ logo 2v/3 _ \/5 —
log2(12+\/5—5)

S VT emE L Fo et eem g
logo (74+v/5
= (vEeE) Y s = o) B =74 B VB =T,
Omsem: 7.

281715 log7 21 log; 147 _
’ logy 7 logs 7

- 7,15(log7(3 +7) - logy (3 - 7) — log, (72 - 3) - log; 3) -
= 7715((log73 + 1)2 — 2log, 3 — log? 3) =
- 7,15(1og$3 +2log; 3+ 1 — 2log, 3 — log2 3) — 7.15.
Omesem: 7,15.
log545  logg 225) . 24 ] .
29| 273<10g45 5~ Geas2) = 2.3(logh 45 — log; 225 - logy 9) =
= 2,3 ((logs 5 + log; 9)% — (logs 25 + log; 9) - logs 9) =
=23((1+1og59)? — (2+log; 9) - log; 9) =
=23(1 4 2logs 9 + log2 9 — 2logs 9 — log2 9) = 2,3 -1 =2,3.
Omsem: 2,3.
30l (3logy; 3,5 —logg 10,5 — 1) - 5310852 =

— (10g; 3,5~ log; 10,5 1) -8 = (logy £ — 1) -8 = —2:8 = ~16.

Omsem: —16.
31l 5logs 49 - log, 81 + 1798178 = 10log, 7 - 4log; 3 + 8 =
1
—g0l08sT g yg)
logs 7
Omesem: 48.

ﬂ%lnazl;lnazz

1 ) 5 5

log\/gesz = =
3—4
o o Vb b’ 1nb—21na
ge5a

Omeem: —5.

log, b
33l log b= 12, Torna lo b= ——°a" _ —
B 080V log, (a% - V/b)
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Pernenne 3anaun 34 8

_ log,, b _ 12
N 1 646
6log, a + 3 log, b
Omsem: 1.
o _ log,a® _ 2log, a

34, log; a = 2, Torna lo a2 a
B Eya Ja 1 1
Vb log, %= =log,a— =-log,b

Vb2 3
__ 22 12
= =5 =6
Lo 14
2 3
Omesem: 6.
g, V5
Tlog, a 7(loga\/l_)—logaa)

log b=4 1 — = = -
35l log, ,Toraa 7 %8ya T, Ja log, va —log, b

log, 2~
7(%'4_1) 7.2
1_y
2
Omsem: —2.
5log, L
2 08a 7~ 2
b 1 —log, b
mlogab:i’),mmaMogga—f :5(Og“a2 8a ):
b ) b? log, b* —log, a
Og“a
_52-3)_ -5 _
- 2:3-1 5 7

Omeem: —1. , ,
37 log, b= 3, torna log L w =
“ a log, a” —log, b

_ 2log,b—1 _2:3-1 :i:_g)
2—1log,b 2-3 -1 '
Omsem: —5.

38| Bocrosibayemcest CJie/lyiolM CBOACTBOM JIOrapu(MOB:

log,, b - log, ¢ = log, b8 ¢ = log,, c. [Tonyuum:

logs 5 - logy 7 - logs 8 - log; 9 = logs 5 - log, 7 - logs 23 - log, 32 =

H3znarenbcto «/lernon» www.legionr.ru



Pernenne 3anaunl39 9

=6logs 5 -logs2-log, 7 -log; 3 = 6log; 2 - log, 3 = 6.
Omsem: 6.
39, Bocrosibayemcst CIeyIoIHM CBOACTBOM JIOTapH(MOB:
log, b - log, c = log,, b'°8 ¢ = log,, c. [Tonyunm:
logsg b - logg 3 - logys 2 - log 33 6 = logg2 5 - logys 3 - logg2 2 - log3% 6=
=0,25logg 5 - logs 2 - log, 3 - logs 6 = 0,251ogg 2 - log, 6 = 0, 25.
Omsem: 0,25.

40! log 2 (ab) = 12, ab = p2; log, 2 4 —y, % = pB.

b
ab = p24 16
’ log, p 16
b=pS a=pi6 8P _16_o
% _ ps; p p logp ps ]
Omsem: 2.
41} log,(ab) = 7, ab = t7; log, % =1, % =t.
ab=1t",
a_y. a=1t*b=1%log,t* log, t> =4-3 =12.
b b
Omesem: 12.
42| TToacTaBuM 3HaUEHHE @ B JAHHOE BbIPAYKEHHE:
p
_ 1 _ 1
2571 +log, = 2571 + log, —
tlog +los2 76 3

51 _log,a a° 5 '_05logy16 16 05
B - G226+
S D > —12=-98.
1, 1.,
5 5
Omsem: —9,8.

43| 74108a Tlogag a — 72log, Tlogr @ Tak kak log, 7 - log; a = 1, T0
72 log, 7-logya 72 =49

Omsem: 49.
44, 3v2(logg 5 atlogs a) _ 5v2(—log; atlogsa) _ 30 _ 1

Omsem: 1.
45,1g2-1log; 10-log, 5= (lg2- lg%) logy b= ig—?lOgQ 5=log; 2-log, 5 = 1.
Omsem: 1.
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46| (TV2)V2 = 7V2V2 72 = 49,
Omsem: 49.

1
2log;5(8 —a) + log—12 +log;,, 1,6
47, 1) 11 = Ta— 2a =
L 1) Ipu a = 5 umeem: a logs .2+ 1ga

2logi9 3 + + logy5 1,6

log, 12
log,n2+1g5
2)2log5 3 = logy5 32 = log;5 9,
1
log;, 12
logn2 =1g2,1g2+1g5 =1g(2 - 5) = 1. [lostomy

=5

= log;5 10, log,5 9 + logy, 10 + log;5 1,6 = log,5(9 - 10 - 1,6) = 2,

1
21 3+ ———+1 1,6
5 o +10g1012+0g12 s
logyo 2+ 1g5 B

Omesem: 3.
48| 1) ITpu @ = 7 umeem

2logyz44(a—2) + ) —logyg (a —5)

ot logs5(3a — 1 B
log, 320 +1g(12 — a) N
1
2 10g20 5 + m — 1Og20 2
—7 32
+ logy( 20 +1g5

2) B cuity cBOHCTB 1 onpesesienuii 1orapudMoB CpaBeyInBbl PABEHCTBA:
2logyn 5 = logy, 52 = logy, 25,

1 2532 _

10835 20 = logy 32, logyg 25 + logy 32 — logyy 2 = logy = 2,
logy20 = 1g20,1g 20 + 1g5 = 1g(20 - 5) = 2. [TosTOmMy
1
- 210g205+ @ —10g202 . 2 s
logy20 + 1g5 - 2
Omsem: 8.

49| 3ameTnMm, UTO MOAKOPEHHOE BbIPaXKEHHE SIBJISIETCST TOJIHBIM KBAJPATOM:

49% — 10 - 7% 4 25 = (7* — 5)2. Tora KCXOHOE BbIpayKeHHe PMHUMAET BUJL
VA9 —10 - 7% + 25477425 = /(7% — 5)2+T7%+2,5 = |7 —5|+ 7% +2,5.
[Tockosbky 67 = 0,25 < 1, 10 < 0. 3Hauut, 7% < 1u |7% — 5| = 5 — 77,

H3znarenbcto «/lernon» www.legionr.ru
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Orciona umeem: 7% — 5|+ 7% +25=5—-7"+ 7" + 25 = 7}5.
Omesem: 7,5.

50, ln((:zirj(;)—ixg)— 2) _ log, 3(z —2) =

=log, 3(x —2) +1—log, 3(x—2) =1
Omsem: 1.
51! lg((xlg—(xl)_(xl;— 1) _ log, 1(x+4)=
=log, (r+4)+1—log, ,(z+4)=1.
Omsem: 1.
3lg2 —1g0,25 3lg2—1g27? 5lg2 5
lg14 —1g7 14 lg 2 '

1_
&7

52|

Omsem: 5.
23 1
log., <= 1
3log,2 —logg 24 PT21 %873y, 3
log,3 +log,27  log,81 log,81  4log,3

Omsem: —0,25.
p
) 1
= l, TaK Kak

(7P +5P)2 T TP 5P 5P g 2
() +1

53|

= —0,25.

54) (7P — 5P)(7P 4 5P) 7P _ 5P §P (

[SHENEEGIEN

p =log, 43 =log7 3.
5

Omsem: 0,5.
cos 71° cos 10° 4 cos 80° cos 19°
2 cos 69° cos 8° + 2 cos 82° cos 21°
_ c0s71°cos10° +sin10°sin71°  cos61° 1
" 2(cos 69° cos 8° + sin8°sin69°)  2cos61° 2
Omesem: 0,5.
56 3(sin 10° + sin 80?>(COOS 80° — cos 10°) _
2sin 70
_ =3 2sin 45° cos 35° - 2sin 45° sin 35° _ - 3sin 70° _ 15
2sin 70° 2sin 70° e

Omsem: —1.,5.

H3znarenbcto «/lernon» www.legionr.ru
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V2
2

sin91° — sin 1° 2sin45° cos 46° 2 _ o1

9V/2 - cos46° +v/2-sin44°  V2cos46°(9+1)  10v2
Omesem: 0,1.
58, (tg20° + tg5°) - ctg 25° + (tg20° — tg5°) - ctg 15° =
(sin 20° cos 5° + sin 5° cos 20°) cos 25°
c0s 20° cos 5° sin 25°
(sin20° cos 5° — sin 5° cos 20°) cos 15°
cos 20° cos 5° sin 15° -
_ sin25% - cos 25° sin 15° cos 15° _ €0s25° +cos15°
cos 20° cos 5°sin25°  cos20° cos5°sin15° ~ cos20° cos5°
_ 2c0s20%cos5”
cos 20° cos 5°
Omesem: 2.

59| sin 30°(sin 12° cos 18° + cos 12° sin 18°) = sin 30° - sin 30° = i =0,25.

Omsem: 0,25.
60l cos 60°(cos 25° cos 35° — sin 25° sin 35°) = cos 60° - cos 60° =

571

=0,25.

1
T4
Omsem: 0,25.
61] sin 10° sin 50° sin 70° = sin 10° cos 20° - cos 40° =
25sin 10° cos 20° cos 40° cos 10°  2sin 20° cos 20° cos 40°

2cos 10° - 4 cos10°
2 sin 40° cos 40° sin 80° 1
= T Scos10° 8smsoc 8 i
Omsem: 0,125.

62| cos? 135° — (sin 80° cos 55° + cos 80° sin 55°)? =
= cos? 135° — sin? 135° = cos 270° = 0.
Omsem: 0.

631 cos 70° - cos 10° 4- cos 80° - cos 20°

c0s 68° - cos 8° + cos 82° - cos 22°
cos 70° - cos 10° + sin 10° - sin 70° cos 60°

cos 68° - cos8° +sin8° - sin68° ~ cos60°
Omeem: 1.
. VB ) _ 2m_m\ o
ﬂtg(Q arcctg( 5 ) 3) —tg<2 3 3) =tgm =0.
Omsem: 0.

H3znarenbcto «/lernon» www.legionr.ru
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(sina —sin ) + (cosa — cos B)?
@ . QQ_ﬁ N

sin
2

sin? @ — 2sin acsin 3 + sin? 8 + cos? a — 2 cos o cos 5 + cos? 3

s a—f

sin

2 —2cos(a—pB) 2-2(1—cos(a—pf))

- 1 —cos(a — ) - 1 —cos(a— ) =4
2
Omsem: 4.

2
66} cos 75° + cos 75° cos 15° — cos 15° + sin 75° sin 15° + V2

2
2 2
= (cos 75° — cos 15°) + cos 60° + % = —2-sin45° - sin 30° + % + % =
:_2.@.14_14_@:075_
2 2 2 2

Omsem: 0,5.
67| (sin 35° - cos 55° + cos 35° - sin 55°) + 6 - tg?(55° — 25°) =
2
= $in90° + 6 - tg230° = 1 +6 - (%) _3

Omesem: 3.
68, <0083a _ sin3a> g 20 = cos* a — sin* o g 20 =

sin « COS (v sin v cos «

(sin? o + cos? a)(cos? o — sin’ @) 2 cos 2a
= - . tg o = P °
sin o cos o sin 2«
=2ctg2a-tg2a = 2.
Omsem: 2.
sin®a cos?(—a)
69. + — +4ctga ) - tg2a =
cos a sin(—a)

( sin? o — cos*

tg2a =

sin v cos &

B ( 2 cos 2«

+4ctg2a> -tg2a =

4 200 | - tg2a0 =2 20 - tg 20 = 2.
S % + 4 ctg a) tg 2« ctg2a - tg 2

Omsem: 2.
701 8 sin 36° (cos 36° — sin 18°) _ 4(sin 72° — 2in 36° sin 18°) _

cos 54° cos 54°
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4(cos18° — cos 18° + cos 54°)

- cos 54° =4
Omeem: 4.
V3 1 B V3 cos 40° + sin 40° B
sin 40° cos40° sin40° cos40°
2 <£ cos40° + Lgin 40°> R . o
B 2 2 ~ 2(cos(40° —30°))  4cos10 _ 24
n 1 . N 1 . ~ cos10° 7
= sin 80° = sin 80°
2 2
Omesem: 4.

1
72, B 1+tela= —s—
| B cuny dopmyan 1+ tg? o oZa

1
1+ ctg? o = ——— clpaBeIuBa LIENOYKA PABEHCTB
sin” «

sin 75° cos 75°

\/1 +tg2105° \/1 + ctg? 105°
=sin75° - | cos 105°| + cos 75° - | sin 105°| =
= —sin 75° cos 105° + cos 75° sin 105° =
= sin(105° — 75°) = sin 30° = 0,5. [1pu pacKpbiTHH MOJLYJIsi HCIIOJIL30BAJICS
ToT (hakT, uto cos 105° < 0, a sin 105° > 0.
Omsem: 0,5.
73, (1 — sin2163°> (1 — cos2163°) =(1-1—ctg?63°)(1—-1—1tg263°) =
= ctg?63°tg263° = 1.
Omsem: 1.
74 cos 15° cos 45° — cos 45° cos 75° = cos 15° cos 45° — sin45° sin 15° =
= cos 60° = 0,5.
Omsem: 0,5.
751 v/3cos? 75° + /3 cos 165° sin 75° = /3 cos? 75° — /3 sin? 75° =
= v/3(cos? 75° — sin? 75°) = V3 cos 150° = —v/3 cos 30° =
=3 ? =—1,5.

Omsem: —1,5.

761 16 (cos4 T+ isinQ %) sin® 15° =
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15

2
(1+COSE)
6 1.2

_ E z a2 o _
=16 — 1 —|—451n 5 sin” 15
1 — cos 30°
_ ™ 2T in2 Ty
—4(1+20056+COS 6+sm 6) 5
. V3
V3 2 23

4G+a~3— 5 =42+ V3)( —

Omesem: 1.
77l l _ cc')s 750098 15O — c.os 15 Oco.s 105O _

V2 sin18°sin 63° + sin 108° sin 27

7 cos75°cos 15° + sin 75° sin 15°

T V2 sin18°sin63° 4 cos 18° cos63°
T cos60° 7-1-2 7

= = =1l =3p5.
V2 cosd5°  \/2.2v2 2
Omeem: 3,5.
1—tg?a
ECOSQQ:W;
Cos2a—1_70’04—0’96_g. 87 8713
14004 1,04 13 3 1.12 87
13
Omsem: 13.
ml/lscos(af%) :%u0<a<7rﬂaxozu/uv1:
a-g=3iQ 2.Tomactg(2 + 4) ctg( 4)

Omsem: —1.

80! sin2c = 2sinacosa = 2sin(a+ % — %) cos(a—i—

—_ o9 s T T\ in TN .
—2(51n(oz—|—4>c054 cos(a+4>51n4)

s m . T\ o T
o(cos(a+4>cos4fs1n(a+4)sm4)
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(fon(+)

§(2 8(1 —s1n2(a+ %))) = %(2—8(1 = %)) =-05.

Omsem: —0,5.

81lsin?z = 1 — cos? x—1—14—3— 193 Takkak —7m < x < 0, Tosinxz < 0 =
_ / 7smx =3 . =2
= sinx = \/— tgx oS 1 \/— \/—
thx 2 1,5
2r = = = = -24.
B =T % T 1 (15)° —1,25 ’

Omesem: —2.,4.

-2 2
= 1,2(1 -
QLLZtgowcos(E—a) =12tga-sina =12 sin"a_ 1,2(1 —cosa) _

2 COS (v cos o
12(1 215) 6 5.24
= ) 595 = 5,76.
5
Omsem: 5,76.
2
1 T 1 4 2
83lsint=—=;0<z< =;cosz = 1—(—) =,/ = "=;tgx =
V5’ 2 V5 5 /5 ®
1 2 2t 2 %
1 gr 4
= —:—==tg20 = —25—;tg2r = —— = >; 3tg2x =4
\/5 \/5_) 27g1' 1_tg2x7gx ) 1 373gx
4
Omesem: 4.
@cosxz\/%,0<x<%;sinx= 1—%:%;
1 4 1
tgr = — : — = = = 0,25.
BT VT 4T
Omesem: 0,25.

@afarctg\/—f ; 6v3tgacos(m —a) =63 - tga - (—cosa) =
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= —6v/3sina; —6\/§Sin(arctg \/3) = —6\/§sin% =—63- ? = 0.
Omsem: —9.

6 (cos2x + 1) -tgx _
cos 2z — 2sin(x + 4,57) - sin(x + 97)

2cos?z-tgx _ 2sinx-cosx

"~ cos2r+2cosz-sine cos2x +sin2x

sin T
o sin 2x N 4 -
= = =0,5.
cos 2z + sin 2z T n T
cos 7 +sin 7
Omsem: 0,5.

T T T T _ T _AT _ o .m0 _ T
87.0Mpwa =71 g—a=g-F=qgn2a—J5 =27 -95 =95
Torna, ucnosib3ysi hopmyJty CHHYCa IBOHHOTO apryMeHTa, rnoJiydaem

in(T_a). _om) _ T oos L =3 T _3gn T =
38111(3 a) cos<2a 12) 3sin 1995 15 25111(2 12) o sin 6
— § . l =
=355 0,75.

Omsem: 0,75.

T T _T_ T _m 5T O T _ T
88.Mpna =gt a—j=g-J=q5niy—a={y—35=q; Toua,
HCTIONb3Ys hopMyJty sin? z = %, nojiyuaem

. m om K T
(8+4\/§)s1n<oz 4> s1n(12 ) (8 + 4v/3) sin - 15 -sin 12

1—005(2'1%) 1—(305%
(8+4\/_)51n T = (84+4V3)- 3 :(8+4\/§)-# =

- (4+2\/§)(1—%) = (4+2V/3)-2 _2\/3 =(24+v3)-(2—V3) =4-3 = 1.

Omsem: 1.
89| Bocnosib3oBabluuch GpopMyJaMu IpHBeLeHUst 1 (OpMYJI0k CHHyca ABOJi-

HOTO apryMeHTa, MoJiydaem cos(% + a) ~cos(m — ) =

. . . 1. o
= —sina-(—cosa) =sina - cosa = = sin2a =

2
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L2 1) = Lan T -
—28111 12 —ZSIHG—

Omsem: 0,25.

=0,25.

l\')l»—l
m|>—l

cos « + cos 2a + cos 3o + cos 4o
sin « + sin 2« + sin 3o + sin 4«
(hopMyJibl CyMMbI CHHYCOB ¥ CyMMbI KOCHHYCOB. MMeem,
cos a + cos 2a + cos 3 + cosda
sina + sin 2o + sin3a + sindae
(cos o + cos 4a) + (cos 2a + cos 3a)

(sina + sin 4ar) + (sin 2« + sin 3«)

2COS5—aCOSS—a+QCOS5—aCOSg 20085—a(c053—a+cosg>
2 2 2 2 2 2 2

90, I[TpeoGpasyem BbipaxkeHne , UCTI0JIb3YS51

2sin5—0{cos3—0é—+—251n5—o£cosg QSinS—a(cosg—a—i—cosg)
2 2 2 2 2 2 2

Omeem: 3.
91| I[TpumeHHUM pOPMyYJTy MOHUIKEHHST CTETEHH H PA3HOCTH KOCHHYCOB. MMmeem,

A= G o (- 5) oo (£ -5)) -

:@ (1—1—005(%—61)—1—005(%4-@)) =

V6 177 5 117x
—7 (cos(Ta) cos(IJroz)) \/_Sln(f—+oz> smT

Hasiee, BocriosibayeMcest popMyJ/iaMu MpUBeieH st U TabJInLIel 3HaUeHHiH TPUTo-
HoMeTpHueckuX QyHkuuil. [Toayunm,

\/Ecosasm(27r+3f) =+v3cosa = ﬁcos% = f\/gcos% = —1,5.

Omesem: —1,5.
92 (1 — +/3)sin45°cos 15° = (1 — /3) - %(sm 30° +sin 60°) =

1 1,V3) _1 1
25(1—\/3)(54‘7):1(1—\/_)(1‘“/_) T(1=3) =~

Omsem: —0.5.
93l 5(1 +sin2z) = 5(1 + 2sinz - cosx) = 5(1+2-0,2) = 7.
Omsem: 1.
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94| 1) Tak kak ctga = 3, 10 cosa = 3sina. [lyetb = sina (> 0), Toria

\/17x2:3x:>17x2:9x2$10x2:1:>x::|:\/%—0,sina:\/%.
2) V5 - cos(a %)—\/5 (\}5005044— \}isina):
\/g(Ssma—i—sma —4\/jsma—4 g\/lTo: 4\'/%_ g?
Omesem: 2.

%%cos(%)—sm(?;)—3tg97r:%-0—(—1)—0:1.

Omesem: 1.
96, 161818° -cos?(180° — 18%) _ 16sin18° - cos18° _ 8sin36° _ 4 4
—5(1 — 2sin” 63°) —5c0s 126° 5sin36°
Omsem: 1,6.
97 sinx = % g <z <. BCI/IJIy— < x <7 uMmeeM cosz < 0 W TOraa
Y ey 152 8
cosx =—V1—sin“x=— 171—72 1715 34cosx=15+1,6=
—3,1.

Omesem: 3,1.

g, C182L° ~sin®(180° +21°) _ ¢tg21° -sin®21° _

2(1 — 2 cos® 24°) o 2 cos 48°
_ _cos21°-8in21° _  sin42° _  sin42° _ 0925
2 cos 48° 4 cos 48° 4 sin 42° T
Omsem: —0,25.
2
99| 1 — 5ctga - sinex =1 — 5COS T sin?z = 0,2.
sin’z
Omsem: 02
g w o 5
100. 4 5 =4 =4 = 24.
+ 2 + cos’z + 0,52

Om@em: 24.

101. Tak kak 0 < o < & 5 ,Tocosa > 0ncosa = V1 — sina =

=+4/1-10,36 =0,8; tg(a + 7m) fcos(2o¢+ g) =tga+sin2a =
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sin o . 6
= + 2sinacosa =
CoS &

Omsem: 1,71.

+2-0,6-0,8=1,71.

Solz

102. 58111(()4 - 3{) +2cos(a+ 37m) = 5cosa — 2cos v = % =0,75.
Omsem: 0,75.

103. TaKKaK—g <a<0,Tosina < 0.

sina = — 1—5—2* 12.9¢ (v — 57) + ct (a+ )
- 1327 13 & 2

=2tga —tga=tga = —%2 =-24.
Omesem: —2.,4.

104. 3sin(a + 97) + 4cos(a n 37”) — _3sina+ 4sina = sina = 0,25.
Omsem: 0,25.

105. 2cos(a—|— %) + 3sin? (o — 1) = —2sina + 3sin® a =

= 2.054+3-052=—1+0,75 = —0,25.

Omsem: —0,25.
106. sin 2« — ZSin(% — a) sin(m — a) + cos?(a + ) = 2sin acos a—
—2sinacosa + cos? o = <£> =< =0,75.

Omsem: 0,75.

107.5tg(g —a>+ctg(7r—a) =bctga —ctga = tgia =1

Omsem: 1.
108. tg(3—ﬂ-—|—a)+3tg(7r+a):—tga+3tga:2tga:4.

Omesem: 4.

109. 3 cos(m — 2a) — tg? (2 —|—a> = —3cos2a —ctgla =

. 1 —sin®a 1—0,42
= —3(1 —2sin?aq) — + =8 & 301 _9.042) - I
3( sin® «) il o 3( 0,4%) 0.2

Omesem: —7,29.
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1 sinz —cos’x  (sin®z — cos?z)(sin® & + cos?x) _ _cos2x _
sin 2x sin 2x sin 2x
3
=—ct =1.
ctg = 1
Omesem: 1.

111. OJ13: = > 0. [TpeoGpasyem BhipaxeHue; 41082 V& + =olog® 4 2 —

oV
2-v3

Sl

2
=x+ % = xTH [ToacTaBuM 3HaueHHe & = 2 — /3

_42=v3)

53 4.
Omsem: 4.
112, Sinz —cosx  _ sinz — cosx _
"sin®x —cos®x  (sinaz — cosx)(sin® x + sinx cos x 4 cos? x)
= 1 -2 -2 _y3
1+4sinzcosx 2+ sin2x T ’
2 4 sin 5

Omsem: 0,8.

113. log, cos 15 + log, cos 3 T 1 log, cos ?2

12 12 3

oo [ (s Bm 5r 1
= logy [2 (Cos(m 15) +eos (J5+ 12))} log> 5

= log, [% (cos%—l—cosg)} —lzlogzi—lz—&

Omsem: —3.
114. log, sin 25° — log, tg 45° + log, sin 65° — log, cos 40° =
~log, sin 25° - sin 65° cos(25° — 65°) — cos(25° + 65°) _
cos 40° 2 cos 40°
cos 40° — cos 90° 1
= log, 2 cos 40° = log 2=~
Omsem: —1.
115. 3anuiiem BbipaxkeHue B BUJIE:

= log, (cos —= - Ccos 5—”) + log, cos T =

—logy 1 = log,

6m 7T

in 5
+logs, sin — 3 = logs, (sm 87r sm§ sin §> =

2T 4 logs, sin 2 b

;)
logs, sin 3 3
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= logys (sm %T sin %T sin %T) = %log2 (sm %T sin %T sin %T)
3HaueHHe BbIpaXKeHHs sin ‘%T sin 65 sin %T =sin 587T - sin %Tﬂ - sin %T =
i R (o) -on(E ) 4 -
oo = (£ 0) -}

[Tosayuum:

%log2 (bln %T sin %T sin %T) =5 log, 1= %1og2((2)_2) =-F= —0,4.
Omsem: —0,4.

116. 53*=1 . 25752 — (0 2; 53z~ 1+14-10z _ 5—1. 75 4 13 = —1; 2 = 2.
Omsem: 2.

117. 82x+3 _ 43x+2 — 62; 26z+9 _ 26z+4 — 62; 261+4(25 _ 1) — 62;

2604 .31 = 62,207 = 2,62 +4 = 1; 2 = —0,5.

Omsem: x = —0,5.
118.3%13 —2.3% = 675; 3* (33 — 2) = 675; 3725 =675; 3% =27, x = 3.
Omesem: 3.

119.725 — 4. 5% = 552, 5242 4 4. 5% = 725; 5%(52 + 4) = 725;
5% .29 =725, 5% = 25; x = 2.

Omsem: 2.
120.31°856 = glogs #+logs 4 QJ13: 2 > 0.

Tak Kak 31985 6 = 619853 10 619853 = 6108 4%; 43 = 3; 1 =

NSV

Omsem: 0,75.

_ InZ In £
121. 87 = glnz=n2 Of[3: ¢ > 0. 8™ = 7" 2; 78 = 72

z = 16.
Omsem: 16.
1292. 9logz 6 xlog32 =8 x>0, 9logz 6 | 9loggx _ 23; 9logz 6+logzz 23;

ologg 6z _ 23; 10g3 6x =3; 6 =27, x = 26—7; x =4,5.

Omsem: 4,5.
1234772 42,4771 = 9: 4772 (1 42.4) = 9;4772.9 = 9; 472 = |;
472 =0 =g —2=0,2=2.

Omsem: 2.
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124.13-6*72=304+32-3""2.2274 13.6°2=304232-3772.2772.272,
13-6°72 = 30 + Q (3-2)"7%,13.6"2 =30 +8-6"72,5- 62 = 30,
6”“'_2:6:>x—2:1,33:3.
Omesem: 3.

125.9% = 8- 371 4+ 81; (3%)" —8-3.37 — 81 =0, (3“”)2724390781 =0.
Cnenaem 3ameny t = 3* > 0. Torna ypaBHeHHe 3aMTUCbIBAETCS B BUJIE

— 24t —81 =0;t10 =12+ /144 +81 =12+ 15=1t; =27, to = -3 <0
=t = 27. CjenoBatesbHo, 3% = 27; 3% = 33 =z = 3.

Omsem: 3.
126. 0,727 .0,72-5% 4-0,71—3”6:—1—?;) 0,720 425 4'0’71_396:_%;
0772739574,0’71731:7% 0,713 . 0.7 —4.0,7'~ 31:,%;
0,71-3% . (1_70 _4) = _%0 0,71-37 . (_%) - _@ £ 0,713 = Z—%O;

2
0,71-3 = (%) 0718 — 07251 —3p = —2:3¢ =3z = 1.

Omesem: x = 1.
127. BoineceM 3a ckoOKy 2271, Mmeem: 22241 (1 4 21 4 22 4 23) = 240;
220HL(1 + 2 + 4+ 8) =240; 22*H1 = 16,22+ 1 =4; x = 1,5.

Omsem: 1,5.
128. TpenctaBuM Kaxk/10€ cjaraemMoe B paBoii yacTu B Buje crenenu 5. [To-
ayunm, 584 4 582 =3 4 58z=2 4 58—l _ G 94

Brinecem 3a ckoOky 5324, meem: 53 ~4(1 + 5 + 52 + 53) = 6,24;

1

550145425 + 125) = 6,24; 5571 = S 80 —4 = ~2 @ = 0,25,

Omesem: 0,25.
129.0/13:7—4x > 0, 4z < 7, x<Z,x<1,75.
[Te penaem OT ypaBHEHHs! K COBOKYNHOCTH!

28z -5 7 127—5x2
- (—) 7 {2830 _ 5 =127 — 522,
=

13
Az = 6;
7 4x—1 z=6
- 33:1: =132, o x? =4, - T =2, Ty = —2,
1'*15 r = 1,5 x=1,5.
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N3 nocnenuedt cookynHoctd U OJI3 ciesiyer, UTo KOPHSIMH HCXOJIHOTO
ypaBHEHHS SIBJSIOTCS TOJbKO uncsa —2 u 1,5. X npoussejieHue paBHO
—2.15=-3.

Omeem: —3.

130.003:2 -222>0; 22 < 1; -1 <z < 1.

1) 245 - 5%t +5—-2.522+ = 0;10 - 52 — 49 . 5 — 5 = (;

52% —4.9-5% — 0,5 = 0. 3amena: 5 = t, t > 0; t2 — 4,9t — 0,5 = 0. Ilo
Teopeme, oOpaTHoli Teopeme Buera t1 = 5, to = —0,1. {9 = —0,1 He ynoBJIe-
TBOPsieT ycsoBuio ¢ > 0.

Bepuémcs k 3amene 5* =5 = x = 1, Ho « = 1 He Bxoaut B OJI3, 3HauUUT He
SIBJISIETCS KOPHEM JIAHHOTO YPaBHEHHUS.

2) logy 5 (2 — 29:2) =0;2-222=1;22 =05, 21 = /0,5, 2o = —/0,5.
Yucna /0,5 u —+/0,5 npunagyexkat OJ13, cjie0BaTeIbHO, IBJSIOTCS KOPHSi-
MH faHHOTO ypaBHenust. x mpoussenenue pasio —+/0,5 - /0,5 = —0,5.

Omsem: —0,5.

r—18
~18

131. (8%) = (972" = 9%6-2 nosromy Hcxo/Hoe ypaBHeHHe paB-

HOCHJIbHO ypaBHeHuto 22 + 2 + 2 = 36 — 20 < 22 + 32 — 34 = 0 — 3710

ypaBHeHHe HMeeT Ba KOPHS, IPON3BeeHHe KOTOPLIX 10 TeopeMe Brera pas-

HO —34.

Omeem: —34.
132.1g(x+3)=21g2 —lgox =lg(x+3) +lgz =1g2%? =
=lg(z(z+3))=lgd=2?+3z=4=2"4+32-4=0=21= —4, 2= 1.
[Iposepra: x =1,1g(3+ 1) =1gd =21g2=21g2—-0=21g2 —Ig1.
x = —4 He SIBJISIETCS] KOPHEM HCXOJHOTO ypaBHeHHs], Tak Kak lg(—4) e onpe-
nenén. CuieoBarte/bHO, MCXOAHOE YpaBHEHHE HMeET eIMHCTBEHHBIH KOpeHb
=1

Omsem: 1.
133. log; 36 — log;(3x — 12) = log, 4; log,(3z — 12) = log; 36 — log; 4;
log;(3x — 12) =log, 9;3x — 12=9; 3z =21, = T.

[Iposepka: log; 36 —log;(3 - 7 — 12) = log; 4; log, 36 — log, 9 = log, 4;
log, 4 = log, 4. x = 7 sABJIsIeTCA KOPHEM YpaBHEHHSI.
Omsem: 7.

134. logy (8 — 24x) — log; 8 = logy, 7; logs (8 — 24x) = log; 56; 8 — 24z = 56;
Uz = —48; x = —2.
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[Iposepka: logs (8 4 24 - 2) — logs 8 = log; 7; logs 56 — logs 8 = log; 7;
logs 56 — logs 8 = logy 7; logy 7 = logs 7. x = —2 ABAIETCS KOPHEM YpaBHe-
HUS.

Omeem: —2.

135.2-16% —3-4% = 2,2 (4%)2 —3.4% = 2. [lyctb 4% = t, t > 0.
Torpa 2t2 — 3t —2 = 0;t1 5 = 3+£5 i: 5
YIOBJIETBOPSIOT yeqoBHio £ > 0. 4% = 2; x = 0,5.

Omsem: 0,5.

137. 3%+ = 28.3% — 9. Cnenaem 3ameny 3% = t, ¢t > 0. Torna 3t% = 28t — 9;

it = 2, ts = —0,5. 3ameTnMm, uTO t9 He

3t2—28t+9 = 0;15112 = 14::;:13, t1 = 9,t2 = %:>.’E1 = 2,1’2 = —1.
[Tpoussenenue KopHel paBHO: x1 - ¢ = 2 - (—1) = —2.

Omsem: —2.
138. —logsx +3logsy =1,
logs z —logzy = 1.
Ma TIpUMET BUJL

[Tyctb log; © = a, logs y = b, Torna cucre-

—a+3b=1, _ o .
{a—bzl; a=2,b=1,z=9,y=3.
3HaueHHe HCKOMOTO BbIpaXKeHUsl x — 2y = 3.

Omsem: 3.

139. U3 BTOporo ypaBHeHus cucteMbl y = 3 - 9%. [lonctaBum 3T0 3HaueHue B
nepBoe ypaBHenue: 5-25% —8-15% 4+ 3-9% = 0. Paszyennm 3710 ypaBHeHHe Ha

9% #£ 0. [Tosyuum 5 - (g)% —8- (%)x + 3 = 0. O603HauuM (g)x =t>0.

Torna 5t2 — 8t + 3 = 0. Kopnu 31010 ypaBHenus t; = 1, ty = §. 3Hayur,

5

5\* _ 5\% _ 3. _ _

3 =1, 3 =5 x1 = 0 uam xo = —1. VIM COOTBETCTBYIOT 3HAUEHHUS
Y1 =3Uys = % Wrak, umeem aBa petienus (0;3) u (—1; %) Hau6osbieit
cymmon & + y 6yaer 0 + 3 = 3.

Omsem: 3.
140. O[3: = > 0.
9logy x — 22 logy x = 0; (9 — 2?) logs x = 0;

a)9 — 22 =0=z1 = —3, x5 = 3. 3aMeTuM, u4T0o T = —3 He YILOBJIETBO-
psier O13.

6)logsz =0;z3 = 1.
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CyMMa KopHeil paBHa: xo + x3 = 4.
Omesem: 4.
'141. V3 BTOporo ypasHenus Hailném y = —4*+1 u nogcrasum 310 3HaueHue B
neppoe: 14 -49% — 18- 14% + 471 = (; 14 - 72 — 18 - 7% - 2% 4+ 4. 22® = (),
7 7\*

2z
Pasnenum na 22¢ # 0. [Tosyunm 14 - (5) —18- (5) +4 = 0. O603HaunMm

(g) =t > 0. Torna 14t%> — 18t + 4 = 0. Kophu 3T0ro ypasHenusi t; = 1,

_2 (7Y Z —o (T 22, —_
t2_7.3Haqm.(2) _1,551_0,(2) =52 = 1. Fm cooTBeTCTBYIOT

3HaueHusi y; = —4 u yo = —1. Mrak, umeem Ba peleHUst UCXOJHOM CUCTEMbI
(0; —4) u (—1; —1). HanGosbwie cymmoii x + y 6yner —2.
Omesem: —2.
922 + 2% = 62z,
Tz + z = 30.
BbIpaXKeHHOEe U3 BTOPOro ypaBHeHusi z = 30 — 7x B 1epBoe ypaBHeHHE CUCTe-
MbI, MOJIyUHM MocJie Tpeo6pasoBanuil ypaphenue 2 —6x+9 = 0. Torna z = 3
Hz=30—7-3=9 Hrak, x +3Y =2 + 2z = 12.
Omsem: 12.
143. 013: = > 3.
2z logy(x — 3) — 3logy (22 — 6z + 9) = 4o — 12;
2z logy(x — 3) — 6logy(z — 3) —4(z —3) = 0; 2(z — 3) (logy(z — 3) = 2) = 0;
x1 = 3, x9 = 7. 21 He npuHayexut OJ13.
Omsem: 7.
144.013: z > —2.
2?2 logs(x + 2) — 9logs(x + 2) = 0; (22 — 9) logs(x + 2) = 0.
a) 22 —9=0= 2, = —3, x5 = 3. 3aMeTUM,uT0 T = —3 He YIIOBJIETBO-
psier OJ13.
6)logs(x +2) =0= 23 = —1.
Cymma KopHel: xo + x3 = 2.
Omsem: 2.
145. 013: z < 3.
25x1ogy (3 — ) — 2% logy (3 — o) = 0; (252 — 23) log, (3 — ) = 0;

142. 3ameHa 3Y = z NPUBOJUT K CHCTEME { [Toncrasass

a)25r — 2% = 0, 2(25 — 2?) = 0= 21 = 0, 29 = —5, x3 = 5. 3ameTnm,
uTo X3 He ynosaerBopsier OJ13.
6)logs(3—2)=0;3—xz =124 =2.
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Cymma KopHeill: 1 + 29 + 24 =0—-5+2 = —3.
Omsem: —3.

— ) 3r+1>0, 1. )
146. OJ13: { 121 T€ ( 3,0) U (0; +00).
Ha o6/1acTu onpeesienus npeoGpasyeM ypaBHeHHe K BULY

1 _ _
4 om,Go 1 1) log, (37 +1) + 3 = 0. Brinosinus 3ameny log, (3 +1) = t,
log,(3x + 1) = —1,

nosyuaem t? — 3t —4 = 0;¢t; = —1, ¢ty = 4. Torna [ logy(3z + 1) = 4;
2 =%

T, = —%, xo = 5. O6a kopust npuHaaiexar OJ13, Ho HaUGOJILIINM SIBJSIETCS
KOpeHb & = 5.
Omsem: 5.
A7 1Y _ .. N _ 41 6. 1
l47.10g4log2<x) —1,log2<x) _4’x 16; 6
[Iposepka: log, log, 16 = log, 4 = 1. Takum o6pasom, = % = 0,0625.

Omsem: 0,0625.

148 . rz+1>0, > —1,
]48'Oﬂ3'{$+1#1; {x;«éo.
m —3logs(z 4+ 1) + 5 = 0. [1yctb logs(z + 1) = ¢, Torna

2345 =032 5 -2 =01 =2, tp = —y.

logs(x+1)=2,2+1=9,2 =3,

1 1 1 .
ogz(z + 1) 3Tt 33 x + 73 anboJIbLINI KOPEeHb
ypaBHeHHs * = 8.
Omsem: 8.

149.1g(2? — 3z + 1)1g(z — 1) = 0;
a)lg(2®> =32 +1) =022 -3z +1=1;2, =0, 22 = 3.
6)lglz—1)=0z—-1=1253=2.

[Iposepka:

st 1 = 0 He onpenesnieno 3Havenue lg(x — 1), st xo = 3:
lg(9—-9+4+1)1g(3—1) =1g1-1g2 = 0; 115t x3 = 2 He ONpeJIe/IeHO 3HaUeHHE
lg(2? — 3z + 1). ExuncTBenHbIA KOpeHb Ty = 3.

Omsem: 3.
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150, 2710827 . 707 4T = 1y 7% 70 = 1 7020 = 70, 42 4 93 = 05 1y = 0,
xo = —2. Haubosbimit kopenb 1 = 0.

Omsem: 0.
151. logg(z — 1) + logg(x — 1) = 3; logg(z — 1) + %logg,(gc -1) = 3
logg(x —1) =2;2 —1=9;z = 10.

Omsem: 10.

152. [TepeMHOKHB ypaBHEHHsI CUCTeMbI, MoJyunm: 2127 = 21, oTkyna « = %

N [—

[TepBoe ypaBHeHue CBOAMTCS K ypaBHenuto 3%TY = 717%; ¢ yuértom 2 =

1
nosyuaem 3*TY = 72; 9%+ = (3“9)2 =17

Omsem: 7.

153. 237 . 5032 = (0,1 - 10%°+3; 1003® = 10°°+2; 105 = 10" +2; 62 = 22 + 2;
22— 62 +2=0,212=3+VT;z1 +22 =3+ VT+3—-V7=6;
Omsem: 6.

154. Tlyctb 2% = ¢, ¢t > 0. Torga cuctema npumeT BUJL

3y =10 —t, B )
{ 312 — 12y = 24. [ToncraBum 3y = 10 — ¢ Bo BTOpoe ypaBHEHHE CUCTEMBI:
32 +4t—64=0; t; = —? — He YJI0BJIETBOPSET ycyoBHI0 t > 0; to = 4.
Orcionax =2,y = 2. 415% — 6Y = 43 — 62 = 28.
Omsem: 28.
2246 >0,
. z+3>0,
155. O/13: $_1>0; {x_1>0; =z > 1.
z+3
x—1 o (x—1)2z+6) T
log, 13 + log, (22 — 6) = 0; log, B T 0;2(zx—-1)=1;

x =1,5. x = 1,5 npunagnexur OJ13.

Omsem: 1,5.

127Y . 6Y = 10, 127 _ 2,
10
156. gr—y _ B &
X 2 = % Lgv
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[ToncraBum 29 = % - 2% B nepBoe ypaBHEHHE CHCTEMbI: 128 _ 3, 2%,

otkyaa x = 1. Umeem: 12297Y . 6Y = 12~ . 6Y - 12 = 120.
Omesem: 120.
157. I'o onpenenenuto jorapugma nmMeem:

1—z>0,

{log05 1—xz)—logys (1 —x)* +logy s |z — 1| = 2,
T <1,

{logo5 1 —x)—2logys (1 —x)+logys (1 —2)—2=0,
T <1,

{log051—x —logps(1—2)—2=0.

O6osnauns log, 5(1 — x) = t, nonyunm t* —t — 2 = 0, otkyna t = 2 wn
t = —1. Torna

Tz <1, T <1,
1) r<l1, . 5 L3
logg s (1 —x) =2, 1733:1, T =7 4’

2) r <1, T <1, r <1, =1
logy 5 (1 — ) = —1, 1—z=2, r=-1, 7

Hanmenbiunii kopeHb paBen —1.
Omsem: —1.
158. cos 3z + ctg x - sin 3z = sin 4z Ha [0; 27].
O3: sinx # 0, x # 7n.
in3
cos 3x + W = sin 4x; sin x cos 3x + sin 3x cos x = sin 4x sin z;
sindz(1 —sinz) = 0;

1) sindx = 0; 4z = n; xf%,nGZ

2)sinm:1;x:g+7m7n62.

OGbenHeHHe 3THX KOpHER & = %, n € Z. BbiGepem kopuu 13 [0; 27]:
™

O<I<27r 0 < 4 <2 0<n<<8Takkakn € Z,ton = 0,1,

2 ,6,7, 8 Tak kak x # mwn, Ton # 0, 4, 8. Takum o6pazom, npu

1, 2, 3, 5, 6, 7 KOpHHU pUHAIIEKAT TPOoMexKyTKY [0; 27]. Beero 6 KopHeit.
Omesem: 6.
159. tg 2z cos x + sinz = sin 3z Ha (0; 27).
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OI13: cos 2z # 0; 2:c7ég+7m,n€Z;x7£%+%,n€Z.

in 2

SIMETCos T + sinx = sin 3z; sin 2x cos x + sin x cos 2z = sin 3z cos 2x;
cos 2x

sin 3z(1 — cos2x) = 0;
1)sin3x:0;3x:wn;z:%, n € Z.
2)cos2z=1;2x =2, n€ Z,x =7mn, n € Z.

™m
O61iee pelenve © = EREL S

BoiGepem kopHH 13 npomexkyTKa (0; 27): 0 < ™ como< 2 < 2;

3 3
0 <n < 6. Tak kKak n — uenoe, Ton = 1, 2, 3, 4, 5, To €CTb KOPHU 1 = g;
27 4 5m
To = ?; Ty = T, Ty = ?; T5 = 5 [TostyueHHble KOPHU MPUHAJIEKAT
O13.

Omesem: 5 KOpHeW.

160. ITycTtb 29 — HanMeHbILIHH MOJIOYKUTEbHBIN KOPEHb JAHHOTO ypaBHEHHS.
1—5sinzcosx — Tcos?z = 0; sin?z + cos?x — Ssinz cosx — Tcos? x = 0;
sinz — 5sinzcosz — 6cos>xz = 0. Pasjenum obe uacTH ypasHeHus Ha
cos?x # 0:tg?x — 5tgx — 6 = 0. O603nauum tgx = t. t> — 5t — 6 = 0;
t1 = —1,tg =6.tgx = —1, tgx = 6. M3 pucynkall BUAHO, UTO HAUMEHBLLIKM
MOJI0XKUTENLHBIM KOPHEM $IBJISIETCS YTOJT X, IPH KOTOPOM tg zog = 6.

Omesem: 6.

161. IlycTb 29 — HaUMeHbLUMH N0JI0KUTENbHbINH KOPEHb JaHHOIO YpaBHEHMUSI.
sin?x — Tsinzcosz 4+ 2 = 0; sin?x — Tsinzcosz + 2sin?z + 2cos? z = 0;
2cos’x — Tsinzcosx + 3sinxz = 0. Pasnennm oe uacTn ypaBHeHusi Ha
sin?x # 0: 2ctg?x — Tctgx +3 = 0. O6o3naunm ctgx = t. 2t> — 7t +3 = 0;
t1,2: = 19 24 = 71:5,t1:3, tgzéctgx:&ctgx:%
W3 pucyHKa |2 BUAHO, YTO HAMMEHBLINM TOJOKUTEIbHBIM KOPHEM SIBJISETCS
OCTPLIH YroJl g, NPU KOTOPOM ctg xg = 3.

Omeem: 3.
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YA
6
Xy X
0 =
-1
g
Puc. 1.
YA
ctg 1 3
0 Yo x
Puc. 2.

162. [TycTb 9 — HaWMeHbILUUH TT0JIOXKUTEJbHBIA, 21 — HaHOOJbLINN OTPH-
LaTe/IbHbIH KOPHH JaHHOTO YpaBHEHHUS. 2 cos 2z — 3cosx + 2 = 0;
2(1 + cos2z) — 3cosx = 0; 4dcos?z — 3cosx = 0; cosz(4cosz — 3) = 0;

cosx = %, T = iarccos%—l—%m, néeZ,cosx=0,xr= %-ﬁ-ﬂ'k,k € Z.Us3

PHMCYHKa |3 BUJIHO, UTO T — HAUMEHDBIIMI MOJOKHTENBHBIH, T1 — HaUGOJIb-
. . 3
LI OTPULIATE/IbHBIF KOPHU YpaBHEHHUSl. (g = arccos Z; I1 = —arccos T

torma xg + x1 = 0.

Omesem: 0.
163. [1ycTb 2y — HaWMeHbILNH MOJOXKHUTENbHBIH, 21 — HAUMEHbIIUH T0J10-
YKUTEJbHBIH, JIe2KALIMHA BO BTOPOil UeTBEPTH, KOPHH JaHHOTO YPaBHEHHUSI.
2sinz43cos 2z —3 = 0; 2sinz —3(1 —cos 2z) = 0; 2sinz —3-2sin® z = 0;
2sinz(1 — 3sinz) = 0;

1)sinz =0; x =7mn, n € Z;

1
cxo= (=) arcsing + 7n, n € Z. V3 pucynka 4 BumHO,
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VA
l
xo:é
(0] 14 | X
\ XI: /
|
|
|
Puc. 3.
VA
1
f
X
xo X
! :
Puc. 4.

YTO To — HAUMEHbIIHUH TMOJOXKHUTEAbHbINA, 1 — HAUMEHbLILIHH MOJOXKHUTEb-
HbIH, JIe2KALLMIA BO BTOPOH YeTBEPTH, KOPHH YPABHEHHUSI.
1’0+1’1:1'0+(7T—1'0):’/Tz3.

Omsem: 3.
164. 3agaua cBOAMTCA K HAXOXKAEHHIO KOJIHYECTBA KOPHEH JAHHOIO ypaBHe-

HHS1, TPUHAJITIEKAUIMX MHOXKECTBY [O, 5{) U (%T, 371').

T —sin2:v) —sinx = 0;
x —sinz = 0; sinz(sinz — 1) = 0.

Pewnm ypashenue. cos? z — (cos?

sin?
1) sinz =0; x =7k, k € Z. VI3 nonyueHHoil cepuu KopHeil npuHajie-
JKaT yKasaHHOMY MHOXKeCTBY KOpHU: * = 0, x = 7, & = 27.

2) sinzflz();sinle;x:g+27rk:,k:€Z.
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3 310# cepru KOpHEH MPUHANIEKUT YKA3aHHOMY MHOXKECTBY JIHIIb & = g
Bcero 4 xopnsi.
Omesem: 4.

165. 3anaua cBOAUTCS K HAXO0XKJIEHHIO KOJMUECTBA KOPHEH JaHHOTO ypaBHe-

HHS1, TPUHAJITIEKAUINX MHOXKECTBY [—%r; 9%)
2cos2x +5="Tcosx — 2sin2x; 2cos?z — 2sin?z+5 = Tcosx — 2sin2x;
2cos?x —Tcosx + 5 =0.0603HauumM cosz = t, —1 <t < 1.
2% —Tt+5=0; t; = 1, to = 2,5; 2,5 He npuHALIEKHT OTpe3Ky [—1; 1].
cosx = 1,z = 27n, n € Z. VI3 noJyueHHON cepuu NMpHHaJIIeKaT yKa3aHHOMY
MHOKecTBY = —27; x = 0. Bcero 2 kopHs1.

Omsem: 2.
166. 3ajaua cBOJIUTCS K HAXOXK/EHUIO KOJIMUECTBA KOPHEH JJAHHOTO ypaBHe-

HUs1, TpUHaAJIe2KallluX MHOXKECTBY (7%; %Tﬂ-:| .

cosdx +2cos2x+1=0; 2cos?2x — 1+ 2cos2zx+1=0;
2 cos? 2z + 2 cos 2z = 0; 2 cos 2x(cos 2z + 1) = 0,
T

5 +7m,nGZ;x:EJrﬂ,nGZ.I/bnonyqu—

1 20 =0; 2z =
) cos2x = 0; 2z 173

o o ™ ™
HOMW CEPpHH KOPpHEH YKa3aHHOMY MHOXKECTBY IpUHAJ/IeKaT: ' = —Z, Tr = Z,

_3m
T=
T

2)cos2x = —1; 2e =7+ 2rn, n € Z;x = 5

+ mn, n € Z. I3 aTo#
0 ™
CepHH YKA3aHHOMY MHOMKECTBY NPUHAMIENKAT L = — o5 L = o
Bcero 5 KopHefi.
Omsem: 5.
167. ®axruuecku Tpebyercst HAUTH KOJIWUECTBO PA3JMUHBIX KOPHEH ypaBHe-

uust f(x) = g(x) Ha npoMeKyTKe (—7r; g}

4sin®z =1 —3cos2z; 4sin'z =1 — 3(1 — 2sin® z);
4sin*x — 6sin®z +2=0; 2sin?z — 3sin?z+ 1 =0.

1
OGosnaunmsin®z =t, 0 <t < 1.2t2 =3t +1=0;t; =1, to = 3
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. 7T o .
sin®z =1; z = 5 + 7, n € Z. V3 nojyyeHHON cepuH KOpHeH yKa-

3aHHOMY MPOMEXKYTKY MPUHAJJIEKAT & = —g, T = g
1 2
2)sin?z = ~;sinz = :l:i; z="1 + ﬂ, n € Z. VI3 noJjiyueHHOl cepuu
2 2 4 2
ome ( .w} ATEKAT 2 — 3= 0w T
NPOMEIKYTKY  —75 5 | NPHHAMIOKAT & = ——=, & = =, & = .

Bcero 5 KopHefi.

Omsem: 5.
168. dakruuecku Tpedyercsl HAHTH KOJMUECTBO Pa3J/IMUHbIX KOPHEH ypaBHe-
nus f(x) = g(x) Ha MpOMEKYTKe {—477; —%T)
4cos*z =3cos2zx + 1; 4cos* x = 3(2cos’z — 1) + 1;
dcos*c —6cos®xz+2=0;2cos*z —3cos®z+1=0.

1
O6osnauum cos? x =, t € [0;1].2t2 =3t + 1 =0;t; =1, to = 5
1) cos?z = 1;cosw = +£1; ¢ = 7n, n € Z. U3 310ii cepun KopHeii yka-
3aHHOMY NIPOMEXKYTKY NPUHAJIeKAT: & = —4m, x = —37T, T = —27.
1 2
2) cos?z = —; cosx = ii; =2+ e Z Vs sroit cepun
2 2 4 2
NPOMEXKYTK { 4, 57r> NpUHAVIEKAT & = L
p y y U 4 p ot T = 4 » T = 4 » T = 4 ’
I s
r=——r=——.
4’ 4
Bcero 8 kopueti.
Omeem: 8.
169. ®akruuecku Tpedyercss HAUTH KOJMUECTBO PA3JUUHBIX KOPHEH ypaBHe-
Hus f(x) = g(x) Ha npoMexyTKe (—‘%r; ??Tﬂ

8sintz = cos2x+2;SSin4x= 1 —2sin2x+2;8sin4x+2sin2m—3 =0.

—2+V4+96

O6o3Haunmsin®z = t, t € [0;1]. 82 +2t—3 = 0; t12 =

16
—_2i10't— 3't—1t— 3]—] TpUHAIERKUT OTpe3Ky [0; 1]
= g 1 =7 t2 =g t=—7Henpunaue orpesky [0; 1].
1 2
sinx = 5 sinz = j:%; x = %+ 7T2—n, n € Z. V3 srtoil cepun KopHeh

H3znarenbcto «/lernon» www.legionr.ru



Pewenne sanaunl 170, 35
3 us T 37
yKasaHHOMY NPOMEXKYTKY NPHHAIOKAT & = —— =3 & = — 7, T = -, & = —-.
Bcero 4 xopusi.
Omesem: 4.
170. ¥YpaBHeHHEe paBHOCHJILHO CHCTEME:
Z
mx £ mn, n € Z, :c;én,ne ’
22 L <1
-1 < ? < 1a 3 ’
[ V3. ctgmz —1=0, < ctgym;:L’ =
5 3
x T A,
arccos(?) -3 = 0; (x2) T
r ===
L i arccos| 5 3
T#En,neZ, r#n,neZ,
—V3 < <V3, —V3 <z <V3,
el | m=F4rk kez, x:%+hkel
22 1 V6
L _ 2. LAY
32 .

M3 nocsiennell cucteMbl HAX0AUM 6 KOPHEH HCXOHOTO YpaBHEHHSI:

V6 V6

_27$2:27

Omsem: 6.

xr1 = Ir3 =

5

_57 Ty =

2
37 5

:l €T
3’ 6

4

3"

171.cos2z —cosz+1=2cos?r—1—cosz+1=cosz-(2cosx—1) =0 &

cosx =0, x:g—l—ﬂn,nEZ,
cosx—l' <
T2 x:i%+%mn€Z

Takum 06pa3om, Ha oTpesKe [—; 7] ypaBHeHHe uMeeT 4 KOpHs: 1 = + =

s
3
Omeem: 4.

T34 =%

27

172. cos(cosmx) = 1; cosma = 27k, k € Z. Tak KaK MHOKeCTBOM 3HaU€HHH

KOCHHyca siBjisieTest poMexKyTok [—1; 1], To cos e = 0; mr = %—Hrk:, ke Z;

x:%+hkez
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YKazaHHOMY MTPOMEXYTKY NPHUHAJIEXKUT TOJIbKO = = 1,5.

Omsem: 1,5.
173. sinsinx = 0; sinwz = wk, k € Z. Tak Kak MHO}KeCTBOM 3HaueHHH
CHHyca siBjisieTcst TpoMexkyToK [—1; 1], to sinma = 0; nx = wk, k € Z;
x =k, k € Z. Ykazannomy npoMexxyTKy NpHHALJIEKUT TOJBKO T = 3.

Omeem: 3.
174. O13. cosx # 0, x # % +mn, n € Z.

. sin x .
3anuiem HCX0OHOE YpaBHeHHe B BuJie: sinw + —— — 2sinz cosx = 0.
cosx

[TocsienHee ypaBHeHre Ha 06J1acTH onpefesieHust (cos  # 0) paBHOCHIIBHO
ypaBHeHHIO:
sinx(cosx + 1 — 2cos? x) = 0;

)
sinx(cosz — 1)((;0595—}— %) =0. (1)

sinx =0,

. | cosx =1,
YpaBuenue (1) paBHOCHJILHO COBOKYITHOCTH ypaBHEHUH: 1
coST = —=.
2

Nx xopuu npunamnexkat OJ13 ncxoanoro ypasuenusi (cos x # 0). Hatiném stu
KOpHH, nocTpous rpaduku (cm. puc. 5):

Ay

l .
=smx

_0(5) \ n\/ /21: \ 7
T e

Puc. 5.

Jlenaem BbIBOJ: HCXO/IHOE ypaBHeHHe Ha oTpe3ke x € [0; 37| umeer 7 pas-
JINUHBIX KOPHEH.

Omsem: 7.
175. OL13: sinx # 0. Peluum ucxopHoe ypaBHeHHE:
€os T 2sinxcosr = cosz, cos:z:(l — 2sin?z — sinx) = 0. Orcrona
sin x
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cosxz = 0 2sin®x + sinz — 1 = 0. M3 BTOporo ypaBHeHHs MOJYUHM:
. . 1 .
sinx = —1, sinx = 5 Peluenunst Bcex Tpex npocTedlinX TPUrOHOMeTpHUe-

CKUX ypaBHeHu# ynosaersopsitor O13. [lyist Toro, 4ToObl OTBETUTDH Ha MOCTaB-

JIeHHBIH B 3a/1aue BOIPOC, BOCIMOJ/b3yeMCs FreOMeTPHUCCKOH HJLTI0CTpaLuel
(cMm. puc.[6).

4

y =sinx

\

Y =cosx

o

21

\ &

Puc. 6.

BoiBoj: Ha oTpesKe x € [—; 27| UCXOJHOE ypaBHEHHE UMeeT 5 pasJHuHbIX
KOpHei.

Omesem: 5.

176. 3anuiieM HCXOJHOE ypAaBHEHHE B BUJIE:
r=mn,néeEz,

sinz(sinz 4 cosz) =0 & sz =0, &
tgr = —1; x:—%—i—wk,kEZ.
OTpesky [—27; 27| npUHALIeKAT CleyIOlIHe KOPHU: £1 = —27, Lo = —,
r3=0,24 =7, x5 =27 z6:—5—7r x7:fﬂ :1:8:3—7r 1:9:7—7r.
b b b 4 b 4 b 4 b 4
Omeem: 9.
177. 3anuiieM UCXOJHOE ypPABHEHHE B BUJIE:
tgr =1,
(sinx—cosx)(cosx—l):()@ 1. &
2 cosT = 5
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™

T=7 +7mn, n € Z,
&
x:ig+2wk, keZ
OTpesky [—%,57”} NPUHANIEXKAT CJENyIOlle KOPHU: T = % Ty = %r
- 9 _ T T T
T3 = 4,354* 4,505f 3,1’6* 3#157* 3
Omsem: 7.

178. Cnienaem sameny sin® 2 = t. Tora umeem u3 OJ13: ¢ # 0, t # 1. [Tosy-

UuM ypaBHeHue 1 + ﬁ = 4¢t. TTocne npeoGpagoBanuii: 4t2 — 4t + 1 = 0;

2t —1)2=0;t = %.Tenepbcos%v: 1-2sin?z=1-2t=0.

Omsem: 0.
179. Cnenaem 3ameny cosx = t, —1 < t < 1. Torna O13: t # 0. [Tosyuum
ypaBHeHue t + 1 = % [Tocne npeobpasoanuit: t2 +t —2 = 0; t; = 1,
ty = —2. to He ynoBJaerBopsier ycqaosuio —1 < ¢ < 1. Ecom cosx = 1, 10
sinx = 0, torna sin2x = 2sinxcosz =2-0-1=0.

Omsem: 0.

180. Tak kak o = 0 He AB/JSETCS KOPHEM JAHHOTO YPABHEHHS], MOXKHO YMHO-
XKUTb ypaBHeHUe Ha 12

x* — 52 +4 =0, (z2—4)(x2—1) =0,22=4x=-2,z=222=1,
r=—1,x =1. 2 = —2 — HaUMeHbLUUH KOPEHb JAHHOTO YPABHEHMUSI.

Omsem: —2.

181. Tak kak z = 0 He sBJIsIeTCA KOPHEM JIAHHOTO YPaBHEHHS, MOKHO YMHO-

XKUTb ypaBHeHHe Ha x2:

a* =102 +9=0, (22 —9) (2> —1) =0,2> =9,z = -3,z = 3,22 = 1,

r = -1,z =1.x = —3 — HaUMeHbLINI KOPEHDb JAHHOTO YPABHEHHUS.
Omsem: —3.

182. V1222 +4 = 62 4+ 10; 322 + 1 = 3z + 5;

{3x2+1—9x2+30x+25, 62% +30z +24 =0,

3z +52>0; x?-g; <
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224+ 5x+4=0,

& x)_g; =x=—1.

Omsem: —1.

T 2 _ .2
183. 0,5$2+2=x;Q;\/2x2+8:x+2@{fi_;i&x + 4z +4,
962_4554_4:07 x—2)2:0,
@{w>—2; g T > -2 =z =2
Omeem: 2.

m.3a:—|—2\/2x2+3x—2: 12; 2222 + 32 —5 =12 — 32;12 — 32 > 0,
r <4 (2\/2:52 3z 5) = (12— 32)% 4(20% + 3z —5) = 144 — 722 +922;
822 +122—20 = 144 — 722+ 922; 22 — 842+ 164 = 0. [To Teopeme, 06paTHOI
TeopeMme Buera, x1 = 82, 9 = 2. 1 = 82 — He yJIOBJETBOPSIET YCJOBUIO
x < 4. IlpoBepka nokasblBaeT: £ = 2 — KOpeHb JaHHOTO YPaBHEHHUS.
Omsem: 2.
185.3+ V322 -8z + 14 =22, V322 -8z + 14 =2x — 3 &
@{3x2—8x+14=4x2—12x+9, {x2—4x—520, o
2¢ — 3 = 0; x> 1,5;
Xr1 = —1,
& [ To =, = x =5.
z 21,5
Omesem: 5.
186. vzt — 1122 —24+30=6 — 22 &
@{x4—11m2—x+30=36—12x2+x4, {x2x60, o
6— 22> 0; |z] < V/6;

T = —2,
== |: To = 3, = =-2.
2| < V/6;
Omsem: —2.

187. Vou + 4 Vot 3 =1 (Vor +4)° = (14 Va+3)"
>
Sr+4=142Vz +34+2+3;2Ve +3 =4r;/r +3 = 2x${ iy

x4+ 3 = 4z?;
xz =0,

z 20, r=1
422 —x —3=0; 3321,96:—%% -

Omesem: = = 1.
188. V1522 — 7x + 8 = 4x. YpaBHeHHe PaBHOCHIBLHO CHCTEME:
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IZ’)O, SU}O, = xfg’_g =

1502 — Tz + 8 = 1622, v 4 Tr —8 = 0; =1
=1

Omesem: 1.

189. Va2 +r=2—z 22+ =4—4x+2%5c =42 =0,8.
[Iposepxa: /0,64 + 0,8 =2 —0,8; /1,44 = 1,2 — BepHOE paBEHCTBO.

Omeem: x = O 8.
0 2z — /2t — 45 = 0; Vot — 45 = 2z. Tlpu x > 0 umeem x* — 45 = 422,
4 4x? — 45 = O.HyCTbx2 = t,rnet > 0; t2 —4t — 45 = 0
tl,g =2+ \/4+45 =2x7 t1 =9, tg = —5.ty = —5 He yJIOBJIETBO-
pster yeqopuio t > 0. 22 = 9; 21 9 = £3; 19 = —3 He YJI0BJETBOPSET yCJIOBHIO
x > 0.
[Mpuz =3: 2-3—+/3* — 45 =0; 0 = 0, 3HauuT, x = 3 ABJSETCS KOPHEM
MCXOJIHOTO YPaBHEHHUS.

Omsem: 3.
191. Mcxoanoe ypaBHeHHe paBHOCHJILHO CHCTEME 1-22>0, oT-
—z+3=(1-1)2
K}’lla{xgl’ {“Tgl’ {xgl’
—z+3=22-22+1; 22 —x—2=0; r=—-1; =2
rz=-1
Omsem: —1.
192.3 — 62+ 19 =2x;3 — 22 = 633—1—194:)
N { 3—2z >0, { < 1,5, -
(3—23?)226.Z'+19; 9—12x+4x2:6x—|—19;
i {5515 g =) s ben
4z% — 18z — 10 = 0; 2¢2 -9z —5=0; T12 = T
g 1757
& T =9, =x = -0,5.
[ zo = —0,5;

Omsem: —0,5.

-2
193. Cnenaem sameny t = / yrorat > 0wy 533 i 1 . Ypas-

HeHMe npumer BUa 4t — < = 8. PeluaeM ypaBHEHHE U M0JlyyaeM KOpHH ¢ = 2
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ut = —%. Bropo#i KopeHb He ynoBJeTBopsieT ycsaosuio ¢t > 0. BepHémcs K

. [bz+4 5 Sr+4 95 B
IMEePpEMEHHOHU . HOJIyLH/IM m = 5 = m = Z <> T = 172

Omsem: 1,2.
194. vV +1—V22+3=-1;, Ve +1+1=+2x+3;
r+14+2yVe+1+1=22+3; 2vVe+1=c+1; Ve+1(V/z+1-2)=0;
x = —1, z = 3. Cymma KopHe#i paBHa —1 + 3 = 2.

Omesem: 2.
195. Bosseaém 06e yacTH 1epBOro ypaBHeHHsl B KBaJIpaT, BLIPA3HM T Uepes y
U TTOJICTABHM MOJIyUeHHOE BbIpaXKeHHe BO BTOPOE ypaBHEHHE.
T—2y+2=4;2=2y+2.
Vy—2@2y+2)+11=2y+2-5;
V=3y+7=2y—-3 (1); 7T—3y =4y> —12y+9; 4> — 9y +2 = 0;

9+ +v81-32 1

Y12 = 3 Y1 = 2, y2 = 1= 2 fABJISIeTCA KOPHEM YpaB-

1
Henusi (1); y2 = 7 He AIBJIACTCS KOPHEM ypaBHeHHs (1), Tak Kak ero npa,as

x=2y+2;,2=2-242=6.

| =

YacTb OTpHULATEbHA TIPH Yo =
[Iposepka: x =6, y = 2.

1) V6 —2-2+2 = 2;2 = 2; BepHo.
2)v/2—-2-6+11=1;1 = 1; BepHo.
Takum o6pasom, (6;2) — pellieHre TaHHOH CHCTEMbI ypaBHEHUH. X + Yo =
=6-2=12

Omeem: 12.
196. Bospeném o6e yacTh nepBoro ypaBHeHHst B KBAIPAT, BbIPA3HM T 4epes y
1 MOJICTaBUM T0JIydeHHOE BblpakKeHHe BO BTOPOe ypaBHEHHeE.
r+y—1=Lxr=2—y.
V2—y—y+2=2y—-2E-2y=2y—2.
JleBasi yacTbh ypaBHeHHUs! HEOTPHLIATENbHA, TOT/IA JIJIs TPABOK YACTH BbIMOJHS-
eTCs HepaBeHCTBO 2y — 2 > 0,y > 1.
4—2y=4y? — 8y +4;4y? — 6y =0, y; =0, yo = 1,5.
y1 = 0 He yOBJIETBOPSIET YCJI0BUIO i > 1.
y2 = 1,5 y10BJICTBOPSAIET YCJIOBHIO Yy > 1.
[Iposepka: x = 0,5, y = 1,5.

1)v0,5+1,5—1=1;1=1; BepHo.
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2) /0,5 —1,5+2=1;1 = 1; BepHo.

Takum o6pasom, (0,5; 1,5) — pelenne 1aHHON CHCTEMbl ypaBHEHHI.
Yo _ 1,5

i) 05 =3

Omeem: 3.
197.{ 20 = “VE -5
lz— 1=y —3;

13 nepsoro ypaBHenusi cuctembl: < 0. Tornaxz —1 < 0; = < 1;
xr—1=3—y;x =4—y.Iloacras/sem 310 BbIpaKeHHE B [IePBOE ypaBHEHHE
CUCTEMBI:

2 2
T o y° — b =4y° — 32y + 64,
VY 5 =2y 8®{2y—8>0;
16 + /256 — 207

2 _ _
PN { 3y 32y + 69 O, PN Y1,2 3 PN

y =4

y =4
y1 =3,
_ 23 23, 11

< y2 =5 :>y—3,x—4 y=-3-

y =4
T = —gl — YJIOBJIETBOPSIET YCJOBHIO ¢ < 1.
lIposepra: x = — 11,y—23

1/@— — == ”ﬁ = 0; 0 = 0; BepHO.

121 | 22 121 +66+9 _ 14,23 14,14 _ 14,
\/ + +1_\/ 9 33 3_3 3 3,B€pHO.

Takum o6pasom, ( 131, 233) — pellieHHe JaHHOH CUCTEMbI YpaBHEHHH.
o+ Yo = —1—31 + 233 132 4.
Omsem: 4.
V25— 2?2 +y=1, y+3=4—+v25— 22
198. &
ly+ 3| +z =5; ly+3|=5-—=.

)y+3>0,y>-3.
y+3=5—x,5—x=4—+25— 22
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a2 a2
m:x—1©{25 T =at -2+,

z—120;

@{2x2—2x—24:07 @{:ﬂ—x—l?:(),

> 1, x 21
T = —3, x9 =4,
@{x>1; = x =4.
y+3=5—-4, y=-2
Y = —2 yOBJIETBOPSET YCJIOBHIO i = —3.
2)y+3<0;y<-—3.
y+3=xz—52—5=4—+25— 22

2 Q1 _ 2
¢%t}7_9_x@{25 22 =81 — 18z + 22,

9—x>0;
20 — 18z +56 = 0, z? — 9z + 28 =0, eLLeHUH HeT, TaK Kak
z<9; <9 p ’

ypasHenue z2 — 9z + 28 = () He HMeeT JIeHCTBUTENIbHBIX KOPHET
(D=81—-28-4, D <0).lIposepra: =4, y=—2.

1)v25—16 —2=1;1 = 1; BepHo.
2)v/4—12+9+ 4 =5;5 = 5; BepHo.

Takum oGpasom, (4; —2) — pellieHre JaHHOI CHCTEMbl YPaBHEHHII.
To+yo=4—-2=2.

Omesem: 2.
m \/8—.’E2—y:07 PN \/8—.7}2:
N ly+1=2+5; ly + 1| = + 5.

V3 nepsoro ypasuenusi: y > 0. CnenoBatenbho, y+1 > 0u jy+1| = y+1.
y+1l=z+5+V8—a22+1=x+5.

8—x2=22+8x+16

_ 2 — )

V8 —=x $+4®{x+4>0;

222 4+ 8z +8 =0, 2?2 +4x+4=0, T
TLe+4>0; 2440 Tz
y+1=-2+4+5 y=2.

Y = 2 YJIOBJIETBOPSIET YCJOBUIO Yy = —1.
[Iposepka: x = =2, y = 2.

1) V8 —4 —2=0;0 = 0; BepHo.
2) VA+4+1 = 3;3 = 3; BepHo.
Takum o6pasom, (—2;2) — pelieHre 1aHHOH CHCTEMbI ypaBHEHHH.
To+yYo=-—-24+2=

Omsem: 0.

2
0.

Hsznaresserso «/lernon» www.legionr.ru



Pernenne 3anaun201) 44

x>0,
200. O/13: { >0
3amena: \/x =a, a>0; /y=">b, b=>0.
a+b=>5, a=>5-—0b,

{ 362f6 { b2 3 =6

@{ a=>5— (:){ a=5-b o
50 — 20b+2b2—3b = 6; b2 4+ 20b — 44 = 0;
a=>5—b,

<~ by = —22,
nI,

3amertum, uto by = —22 He yJI0BJETBOPSET yCaoBUI0 b = 0, bo = 2 ynoBie-

TBOpsieT ycaoBHio b > 0.

a=95—2=3.a= 3 yloBJIeTBOpsieT yc/a0BHIO a => 0.
BepHnémcs k 3amene.

Ve=3,2=9y=2y=4

O6a uncaa 4 u 9 npunaniexar OJ13.

Wrak, (9;4) — pellieHue JaHHON CUCTEMbI yPaBHEHHI.
1’0—:1/0:9—4:5.

Omsem: 5.
x>0,
201. O/13: { S0
3amena: /x =a, a>0; /y=">b, b=>0.
a—b=1, o a=1+0b, o
4a® — 8b? = T; 4(1+b)? -8 =T;
a:1+b, a:1+ba
®{4+8b+4b2—8b2:7; ‘:’{4b2—8b+3:0; <
a:1+b7 a:]_—’—b,
S, _4EVIE-—12 e [b=05
L2 = 4 ' by = 1,5.

O6a uncaa 0,5 u 1,5 ynoBneTBopsiioT ycjaoBuio b > 0

a1 =1405=15as=1+15=2p5.

Bepnémcs k 3ameHe.

1) Vx =15 z =225 ,/y=0,5; y =025

[Tapa (2,25; 0,25) npunaaexur OJ13, Ho He yIOBJIETBOPSIET YCJOBHIO
To Yo > 1.

2) Vo =25; x =6,25; /y = 1,5; y = 2,25.
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Uucna 6,25 u 2,25 npuHamiexxkat O3 U ynOBJETBOPSIIOT YCJIOBHIO
To - Yo > 1.
o — Yo = 6,25 - 2,25 =4.

Omsem: 4.
202. \/(z—2)2 = /(5-32x)% |z —2|=15—3z];, 2 —2 =3z — 5 um
w—2:5—3x<:>—2x:—3,x1:%;4x:7,x2:£;
|x2—x1|=‘£—g‘:i:0,25
Omsem: 0,25.
3—x=4x—1
_ 2 _ 2. _ _ _ . Y
203. /(3 —2)2= /(4o —1)2; [3 —z| = |4z 1"[3:1;1455;
z=0,8,
letao=4, 2. 3-(-2)-08=-16
3r = —2; T =35 3

Omesem: —1,6.
204. Bosseném o6e uactu ypaBHenus B kpaapat: 128 — z? = (—z)% =
=128 =22+ 2% = 222 =128 = 2? = 64 = z = 8.
[Iposepka: x = —8, \/128 — (—8)2 = /128 — 64 = /64 = 8 = —(-8).

T = 8 He fABJISETCS KOPHEM, TaK KakK V128 — 82 = V128 — 64 = 8 #£ —8.

CJieioBaTe/IbHO, UCXOJIHOE YPaBHEHHME HMEET €JIMHCTBEHHDIH KOpeHb - = —8.
Omsem: —8.
_— r—62>0,
205.x — 6 = 8_33@{:32—129:4—36:8—96; &
>
z >0, o $§6i7 I
2?2 — 11z + 28 = 0; [ L= -
To = 4;
Omsem: 7.
— x—320, T >3,
206. 2 — 3 = 9—x@{x2_6x+9:9_x; @{x2_5x:0; &
T =3,
& z1=0, =zx=>5.
ZTo = 5;
Omeem: 5.

207.013:z > 1.
wr—1=a2?Vor -1, (2 -2)Vr—1=0,2(z — 1)V —1=0;2; = 0,

x9 = 1. 1 = 0 He ynosaerBopsier OJI3, 3HAUUT UCXOJHOE ypaBHEHHE UMEET
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e/IMHCTBEHHBIH KopeHb & = 1.

Omsem: 1.
208. Bospeném HexoHoe ypasHenue B Kaapart: bzs +4x% +1 = 2% + 2z + 1,
ba + 322 — 22 = 0; 2(522 + 32 — 2) = 0; ba(w + 1) (m - %) — 0. Orciona
1 = 0,20 = —1, 23 = 2. Ecau z — KopeHb UCXOMHOrO ypaBHEHHUs, TO

5
JIOJZKHO BBIMOJIHATLCS yeJoBHe —z — 1 > 0. DTOMY yCJIOBHIO YI0BJIETBOPSIET
TOJNbLKO x = —1.
Omsem: —1.

Ja+3>0, r+320,
209.Oﬂ3-{x2+x_ > 0: {(a;+3)(x—2)>0;
x>_3a

= r< -3, <xe{-3}U[2; +0).
T > 2;
VT +3-3V2+zr—6=0;
1) vz + 3(x—3vVz — 2) = 0; 1 = —3 — npunamiexur O/13 u siBasiercst

=

KOpHEM.
DVr+3=0z—-3Vr—2=0;22=9(z —2);
2 _ 0 _ 9+£3. _ _
¢ =92+ 18 = 0; 23 = 5 x9 = 6, x3 = 3. 3ameTuM, uto 06a KOPHS
BxojaT B OJ13. Cymma KopHelt paBHa 21 + 22 + 3 = —3 + 6 + 3 = 6.
Omsem: 6.

210. 3vz +2 + /x(z +4) +4 = 10; 3v/2 + 2 + /(z + 2)% = 10. [1yctb
t=+vx+2>0tornat?+3t—10 =0t = 2,to — 5. Yeqosuio t > 0
YIOBJIETBOPSIET TOJNBKO KOpeHb t1 = 2. Torna o +2 =2,z = 2.

Omsem: 2.
N Jz—=220, T =2,
HLOI3: ¢ 2 _ gz 48>0 {(xQ)(lf‘l)?O% -
T =2,
& r<2, ©re{2}Ul4 +oo).
T >4

5vVa2 —6x+8—azvr—2=0;

5V —2yVr —4—xvVr —2=0;v/x —2(5/r —4—1x) =0.

1) Ve —2 =0,z = 2.2 = 2 npunamexutr OJ13 u siB/sieTcsi KOPHEM HCXO/1-
HOTO ypaBHEHHSI.

2) 5y —4 = z; 22 — 252 + 100 = 0; 3 = 20, 3 = 5. O6a KopHs NpuHaj-
gexar OJ13.
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CymMa KopHeli paBHa 21 + 22 + 23 = 2+ 20 + 5 = 27.
Omeem: 27.

212.013:z > 0
(2V/37)? + 3z = 45;4 - 3z + 32z = 45; x = 3 — npunamnexur OJ13.

Omsem: 3.
-3 >3, 2z > 3,
3Oﬂ3{ +13>0 {x>—1;
V2z -3z +1-2)=5yx+1-10;
V2z -3z +1-2)=5(zr—1-2);
(V2x —3-5)(vVx+1—-2)=0;
a)y2r — 3 =5;2r — 3 =251y = 14. x; = 14 npunamnexut OJ13.
6) VT + 1 = 2; x5 = 3 — npunamnexur OJ13.
CymMa KopHell paBHa x1 + z2 = 14 + 3 = 17.

S > 1,5,

Omesem: 17.
>
214 Oﬂ3{if?;8ﬁ sr>1

Ve+2(vVr—2-2)=3yVx—1-6;
Ve+2(Vz—-2-2)=3(z—-1-2);(Vz+2-3)(Vz—1-2)=0;

a)va + 2 =3;x1 =7 — npunaniexur OJ13.

6)vr—1=2;xy =5— npunamnexxkutr OI13.

Cymma KopHe# paBHa 21 + 2o = 7+ 5 = 12.

Omesem: 12.
215. O/13: = > —3.
’Vr+ 3+ 5rvr+3 = 0; (22 + 5z)Vor +3 = 0; 2(x + 5)vVx +3 = 0;
x1 = 0, zg = —3 — npunamiexat OJI3, xr3 = —5 — He NPUHANIEKHUT B
OJ13.

CymMa KopHell paBHa 1 + 22 =0 — 3 = —3.

Omeem: —3.
216.0/13: x > —3. Cnenas zameny \/z + 3 = t,t > 0, noayuum 3t>—8t—3 = 0;

t1 = 3,1y = —% — He yjioBJerBopsier ycjoputo t > 0. v/ + 3 =3,z = 6.

Omsem: 6.

217.0/13. 22 — 1 > 0,z > % (322 — 2)v2r —1 — 22z —1 = 0

V2r —1(32% —2 —2) = 0; 22 — 13z +2)(z — 1) = 0;
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1
==
2z —1=0; 2’
V2r—1=0; ' 2
7’ S 3r+2=0; ; 2 T = —% HeYIOBJe]-
Bz +2)(x—1)=0; r—1=0 T =-3, 3
x=1.

BopsteT OJ13, 3HAUUT He SBJSETCSI KOPHEM HCXOJHOTO yPABHEHHSI.
o 1
CymMa KopHell paBHa B +1=1,5.

Omsem: 1,5.
218. O/I13: z > 1,5. CpenaB 3ameny v/2x — 3 , t = 0, nonyunm:

t— % +1=0;t24+t—6 = 0;t; = —3 — He yJI0BJIETBOPSET YCJOBHIO

t>0,ty=2.v2x —3=21x=35.
Omsem: 3,5.
219. 3anuiem ypaBHeHue B BUAE /2 — 3 = & — 3 M BO3BEIEM €r0 B KBAJIparT:
r—3=(x-3)%(x—-3?—(x-3)=0; (x—3)(x —4) = 0. Orciona:
1 = 3, 1o = 4. O6a KopHsl yI0BJIETBOPSIOT HCXOAHOMY ypaBHeHHio. Cymma
KOpHel 3 +4 = 7.
Omesem: 7.
220.0/13:x =5
22 (3—5)1 —49(2—5)T = 0; (12—49)(2—5)T = 0; (147) (2—T)(@—5)4 = 0;
x1 = —7 — He npuHayexkut OJ13; x9 = 7u x3 = 5 — npuHaanexar OJ13.
[1pousBenenne KopHel paBHoO xg - 3 = 7 - 5 = 35.
Omsem: 35.

9291.0J13: 2 > %

20 —1-32r -1 =02 - 1(yV2r—1-3) =0& V2r -1 = 0,
V2r —1=3 2 =
Om@em'25
222.0[13: x > ) ) 1
(22 f2o:+1)(:1:—4)§ —16(z —4)2 = 0; ((z — 1)2 — 4¥)(z — 4)2 = 0;

(

1
x—5)(z+3)(r—4)2 = 0;z1 = 5, z2 = 4 — npunHaexxar O/13, x5 = —3 —
He npuHaIexxutT OJ13.

5,1’2 = 5; Tl - Tg = 2,5.

CymMa KopHell paBHa 1 + 22 =5+ 4 = 0.
Omsem: 9.
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223. TToctponm rpaduk dyukimn y = |22 — 4 (em. puc.|7).

-\\_ YA _l,_
LAl
| I
\WARIEAV|
ol T 55
yo A

Puc. 7.

ATOT rpauK UMeeT TPU TOUKH NepeceueHus ¢ rpadukoM QyHKIUHU

Yy = a + 1 Toria u ToJIbKO Torja, Koria a = 3. 3HAuuT, HCXOJIHOE YpaBHEHHE
UMeeT TPH PasJIMUHbIX KOPHS TOJbKO MpH a = 3.
Omesem: 3.

224. 3aynaua cCBOJMTCS K HAX0XKIEHHIO 3HAUEHHH a, PH KOTOPBIX MpsiMasi y = 3
MMeET TOJIbKO TPH 001IMEe TOUKH ¢ rpaduKoM PyHKLHK y = |2a — 5 + 3|z||.

[Toctpoum rpacuk pyHkuun y = |2a — 5 + 3|z||. MoryT npencraButbest
JIBa cJIyuas.

1)2a —5 < 0 (cm. puc.8).

] VA
y:3\ /
\[/1\/
o1 X
\‘ ll
¥ 245
L1 Il
Puc. 8.

[Mpsimast y = 3 nepecekaer rpaduik (PYHKIMH TOJLKO B TPEX TOUKAX TPH
—(2a —5) =3, Toectb ipu a = 1.

2)2a — 5 > 0 (cm. puc.|9).

[Ipsimast y = 3 nepecekaet rpaduk GyHKIUH He GoJlee, UeM B JBYX TOUKAX,
4TO HE YJI0BJIETBOPSIET YCJIOBHIO 3a/1aUH.

Omesem: 1.
r < 0,5
S [ 1-=22>0, 7
2 5‘OH3'{25—6:E>O; <25 ©r<05

TS0
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\[A [/
IRV
2a—5
1
o] |1 X
Puc. 9.
Pasjiesinm ucxoHoe HepaBeHCTBO Ha /25 — 6z (/25 — 6z > 0 na OJ13),
14
é 1 1-2z) = ——=.T
TEM CaMbIM MPUBEIEM ypaBHeHHe K BULY logs ( x) T aK Kak

dynkunn f(t) = logst u y(t) = +/t cTporo BospacTaioT Ha cBoeil 06JacTH
onpenesienust, a yukiun g(x) = 1 — 2x u h(x) = 25 — 62 cTporo yobiBaloT
Ha cBoell o6Js1acTH onpejesenus, To Komnosuunu f(g(x)) = logg(1l — 2x) u
y(h(z)) = /25 — 6 cTporo y6bIBaloT Ha cBoeH o6JacTH onpeaeneHus. Tak
Kak (yHKUHs z(x) = 1/25 — 6z nosioxkuTesbHa Ha OJ13 1 cTporo yObiBaeT Ha

O/13, To dyHKIms ﬁ crporo Bo3pacraetr Ha OJ13. Takum o6paszom, nosy-
yaem, uTo JieBast uacTh ypaBHeHust logs (1 —2z) = 725 —6x SIBJISIETCS] CTPOTO
yobiBatolled pyHKupeid Ha O/13, a npaBas yacTb — CTPOro Bo3pacTaiolled.
Tak xax rpacuxu cTporo BospacTalollell U CTPoro yonBarolie QyHKIHH He
MOTYT MepecekaTbesi 6oJiee UeM B OJIHOH TOUKE, TO HCXOJHOE YpaBHEHHE JIH-
60 He UMeeT KopHel, 6O UMeeT eIMHCTBEeHHbIH KopeHb. [Tog6opom Haxoaum
KopeHb z = —4.

Omsem: —4.

226. OJ13: { sz +4>0, x € (0;1) U (1;400).

x>0, x#1;
Paznennm ucxoaHoe ypaBHeHue Ha log, 5 (log, 5 # 0), TeM cambIM NpuBe-

1
JI€M ypaBHeHHe K Buay logs v/3x +4 = m; logs 3z +4 = loggx =

3£V9+16 345
2 o2

\/3x+4:x;3x—|—4:x2;x2—33:—4:0;961,2 =
T = —% He npuHaanexut O3, z = 4 — npuHAIIEKHUT.

Omeem: 4.
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555 .} 0,52 40,5 >0,
227. O13: { >0, —x £ 1
log;; /0,52 + 0,5 -log__, 11 = 1. Pagnesnum ucxoHoe HepaBeHCTBO Ha
log_, 11 (log_, 11 # 0), TeM caMbIM NPUBEEM YpaBHEHHE K BUY

1
10%11 \/0, 5xr + 0, 5= m,

logq; V0,52 + 0,5 = logy; (—z) © /0,50 + 0,6 = —z &
&0,524+0,5=2220-2-1=0<

1£vV1+8 1+3
& T12 = 4 T4 == —0,5,x = 1. x = —0,5 npuHan-
z < 0;
gexut OJ13, x = 1 — He NpUHaJIeNKHUT.
Omsem: —0,5.

550 J x>0,
228. OI13: { logg x +logz x? > 0.

S -1<x<0.

Ecinx € O/13, 10 logs 2% = 2log, |z| = 2logs z, Tak kKak x> 0. [Tpume-
Hsist cBoficTBa siorapudmos B OJ13, nosiyuaem ypaBHeHHe, pPaBHOCHJIbHOE HC-
XOJHOMY.

/(logs2 )2 + 2logy = = logs(9v/3) — logg ; \/i log2 z + 2logs & =

5
=5 logs x.

Crenaem 3amery t = log, &, TOr1a ypaBHEHHE IPUMET BUJL

. ; t?2 + 8t = (5—2t)?,
149 — 9 _
,/4t + 2t 5 t < g_t>0; &

t=1,
3t2 — 28t +25 =10, ;25
= t<§' g 3 et=1
s 9 5
<_.
t\2,

Bepnémesa K McxoHoH nnepeMeHHol: logs = 1 < o = 3. Bee caenanuble
npeo6pa3oBaHusl PABHOCHJ/IbHDI, [103TOMY [IPOBEPKA HE HY>KHA.

Omsem: 3.
229.003: -1 <0bz <1, -2< 2 < 2.
1) arcsin(0,5z) = 0; 0,52 = 0; = 0 — npuHamiexur B O/13, 3Hauut
SIBJISIETCS] KOPHEM JAaHHOTO YPaBHEHHUSI.
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2) sin® z — cos® z = 0; (sin2 x — cos? x) (sin4 x +sin? z cos? z 4 cos? x) =0;

sin* z + sin® z cos? z + costz > 0, 3HauUuT sin?z — cos?z = 0; cos2x = 0;

2 = g +7nk, ke Z, x= % + %k, k € Z. C yuérom OJ13 KOpHSIMH IaHHOTO
ypaBHEHHS ABJSIOTCS UHCIIa —%, %

Takum 06pa3oM, HCXOJIHOE ypaBHEHHE HMEET 3 KOPHSI.

Omsem: 3.
- 4—22>0, —-2<r<2, . .
230. O/13. { sinz 2 0; { v, e Z: x € [—2;0) U (0;2].
4— 2% =0, 2_ 4
(G -1)vi—z2=0| 1 =4
sin x - —1=0; sinx = 1;
sinx
T ==£2,
x:%—i—%m,nEZ.
YuureiBast OJ13, nosyyaem Koppu ¢ = —2, ¢ = 2, x = %, TO €CTh BCEro
TPH KOPHS.
Omsem: 3.
5_'%2207 —\/5<$<\/57
a31.0113:4 £7 % 70 &
x#%—i—wk,kEZ; z#%Jrﬂ'k,kGZ;
/5 _T _T. . .
o [VE-F)u(-5:0)u(0:5) u(5:vE]

VH—zx

2
1) = 0; V5 — 22; x = +/5 — npunanexar OJ13.

2)tgx =0; x = wk, k € Z. VI3 31011 cepuu HU OJIHO YHUCJIO HE PHHALIEKUT
O/13.
Omeem: 2.
232.0/13:9—2%2>0, -3 <2 <3.
(2sin2z — 1)v9 — 22 = 0.

1) 2sin2z —1=0;sin2z = =; 2z = (—1)"X + 7n;

6

N |[—

—(_1yn T, TN
z=(-1) 5T 2,nEZ.
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N3 nosyuennoit cepun kopreit OJ13 npuHaiexkaT ToJAbKO Uucsia — 111—;, — %,
T 5T
12" 12
2) VI—22=0;9—2%2=0;2=43.
Bcero 6 kopueti.
Omsem: 6.
.2
Sa9 _J sin®x # 0, x #mn,n € Z,
233.Oﬂ3.{9_x220; @{ 3<a<3.
(1_ .12 )\/9_1:2:().
sin” z
1 o2, 1 — 49 _ T
1)1 — —5— = 0;sin“z = 1; sinz = £1;, « = = +7mn,n € Z. U3
sin® z 2

nosiyueHHoi cepun kopHeit OJ13 npUHAJIEKHUT TOJBKO UUCJIO0 —g.

VI —22=0;9—22=0; 2 ==£3.

Bcero 4 kopus.

Omsem: 4.

234.013:z > —

NN

DVAz+7=0; x = —Z — npunaanexxkut OJ13.

52229 2245 29— 522 2245
2) (2) — (§) =0; (§> — (§) ;29 — bz? = 2% +5;

3 2 2 2
622 = 24; 2% = 4; 2 = 2 — npunamexut OJ13, x = —2 — He NPUHAJIEKHUT
OJ13.
x = —1,75ux = 2 — KOPHU JJaHHOTO YpaBHEeHHs1, UX CyMMa paBHa: —1,75+2 = 0,25.
Omsem: 0,25.
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235.013: 0 < = < 3.
sinz-logsx-vV3—2=0;v/3—2x=0,2; =3;loggx =0,22 = 1;sinz =0,
x=mnn€ Z 0<mn <3,0<n <1, nauurepsase (0;1) HeT Lesbx
yKuCeJi, 3HAUUT ypaBHeHue sinxz = 0 He umeeT KopHe# Ha npomexytke (0; 3].
CymMa KopHeil paBHa 1 + o = 4.

Omesem: 4.

r <25 r <25
Al ] _ <
Oﬂ3{x2<17; {—\/ﬁ<x<\/ﬁ; & —VIT<r<25
1) /5 =2z = 0; 5—2x—0,x—25 2,5 € (—V17;2,5].
2)In(17 —22) = 0; 17— 22 = 1; 22 = 16; z15 = +4, 4 ¢ (—V/17;2,5],

—4 € (—Vv17;2,5].
Urak, x = 2,5 nx = —4 aBJ10TCS KOPHSAMH IJaHHOTO ypaBHeHust. 2,56—4 = —1,5.

Omsem: —1,5.
237.013:0 < z < 3.

cos(x—%) ‘logg 3z -v/3—x=0.
1)3—2=0; 21 =3.
2)logy 3z =0;3z =1, 22 =

OJI>—'

3) cos(x — g) = 0; cos(% —x) = 0;s8inx = 0;x = 7, n € Z

0 <mn < 3,0 <n < 1. Ha unrepsase (0; 1) HeT 1e/bIX YkCes, 3HAUUT

ypaBHEHHE CcOS (x — %) = 0 He uMeeT KOpHei#t Ha npomexyTke (0; 3].

[IpousBeneHne KopHel paBHO z1 - X2 = 3 - % =1

Omesem: 1.
238.003:2 -z > 0;z < 2.
Bbipasum y uepes x U3 BTOPOro ypaBHEHHUs] CUCTEMbI U MOJCTABUM 3HAUEHHE

3TOrO BbIPAXKEHHSI B IEPBOE YPABHEHHE:
y=lr—1—-2; log1 (2—2) =]z -1 —2.
2

a)l <z <2logi (2—x)=2x— 3. Hanpomexyrtke [1; 2)
log1 (2—2) >0, z z 3 < 0. CsieioBaTesbHO, PElLIeHHH HeT.

26)33 <l logi(2—2)=—-2+1-2; log1 (2—x) = —x — 1. Dyuk-
st f(z) = log§(2 — &) MOHOTOHHO BOSpaCTzeT npu x < 1, a pyHKUUs

g(x) = —x — 1 MoHOTOHHO yObiBaeT. [TlosTomy ypaBHeHue f(x) = g(x) umeer
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He GoJiee oiHOTO KOpHS Npu « < 1. Peluasi 310 ypaBHeHue nepe6opom, Haxo-
aum xo = 0. Torna yo = —1. [lpoBepka nokasbiBaer, uto (0; —1) — pelleHue
JIAHHOH CUCTEMbl YPABHEHHI.
zo Yo =0-(-1) =0.

Omeem: 0.

239.0/13:4— x>0,z < 4.

Yuuteiasi O[3 umeeM, |z — 4] = 4 — z. Bolpasum y uepe3 x U3 BTOPOro
ypPaBHEHHsI CUCTEMbI U 10JICTABUM B I1E€PBOE!

y=3—|lz—4,y=3—-4+z y=x—-1. log,(4—=z) =2z — 1. Oynxuus
f(z) =logy(4 — ) MOHOTOHHO yObIBaeT 1pH = < 4, a pyHkums g(x) = x — 1
MOHOTOHHO Bo3pactaeT. [lostomy ypaBhenue f(x) = g(x) umeer He GoJiee
oJiHoro KopHst pu & < 4. Pewiast a3to ypaBHeHHe nepebopoM, HaXOJuM Tg = 2.
Torna yo = 1. [1poBepka nokasbiBaer, uTo (2; 1) — pellieHne TaHHOH CHCTEMBI
ypaBHeHUH. To-yp =2 -1 =2.

Omsem: 2.
4()'{\/(3351)274% ©{|3x—1|——7—4y, -
y =dx — 13; y =dx — 13;
@{ |3z — 1] = =7 — 4(5x — 13), @{ |3z — 1| + 20z = 45,
y = bx —13; y = bx —13.

Pelinm nepBoe ypaBHeHHe M0CJIeIHEH CHCTEMbI:
|3z — 1| + 20z = 45.

1) 3x—120, x> % Torna 3z — 1+ 20x = 45; x = 2. x = 2 yji0oBieTBOpPSIET
1
yCJmeom>§.
1 a4 44
2)3xr—-1<0, z < 3.TorzLal 3z + 20x = 45, » = 17T = 1 He

YIOBJIETBOPSET YCJIOBHIO T < %
y=5r—-13;y=5-2—-13 = -3.

Takum o6pasom, (2; —3) — pelleHHe JaHHOI CHCTEMbl YPaBHEHHII.
$0+y0:2—3=—1.

Omsem: —1.
y=1-2z; y=1-2z.
[ToncraBum y = 1 — 2z B mepBoe ypaBHEHHE MOC/ETHEH CUCTEMBI:
22 — 1| =4+ 3(1 — 2z); |22 — 1| = 7 — 6.
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1
H2x—-120, x 5 Torna 2x — 1 =7 — 6x; x = 1. x = 1 ynoBsieTBopsieT

—_

YCJIOBHIO T = —.

()

2r—-1<0, 2 < = Torﬂa1—2x27—6x;x:1,5.x:1,5He

YJIOBJIETBOPSIET YCJOBHIO & < %

y=1-2z; y=1-2-1= -1
Takum o6pasom, (1; —1) — pelienrie 1aHHOH CHCTEMbI ypaBHEHHH.
To+yo=1—1=0.

Omsem: 0.

242.{ V(r —2)2 45y = -3, @{ |z — 2| = =3 — by,

y+2x—7=0; y=17—2z.

[ToacraBum y = 7 — 22 B niepBoe ypaBHEHHE MOCJEIHEH CHCTEMBI:

|z — 2| = =3 = 5(7 — 2z); | — 2| = —38 + 10z.

Dae—2202>2 Tornaz —2 =-38+410x;9z =36,z =4. 2 =4
YJOBJICTBOPSAET YCJIOBHIO T = 2.

x—2<0, z<2 Torna2 —x=-38410z; 11z = 40; z = %.33: %
He YI0BJIETBOPSET YCJIOBUIO T < 2.
y=7-2z,y=7-2-4=—1.
Takum o6pasom, (4; —1) — pelienrie 1aHHOH CHCTEMbI ypaBHEHHH.
4
o_ 2 — 4
vo —1

Omesem: —A4.

m.{\/x+2 —2y=-—1, ®{|x—|—2|:2y—1,
y+3x—5=0; y=2>5—3z.

[ToncraBum y = 5 — 3z B epBoe ypaBHEHHE MOCJIE/IHEH CUCTEMBI:
lz+2|=2-(5—-3z) —1;|z+2| =9 — 6x.

Nz+220,z> -2

r+2=9—06x;7Te =7,z = 1.2 =1 yl10BIeTBOPSET yCJOBHIO T > —2.
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)x+2<0, z<—2.
—x—2=9—-6zx;5z = 1l; 2z = 1—51 T = 1—51 HE YJI0BJIETBOPSIET YCJIO-
BUIO T < —2.
y=5—-3z,y=5—-3-1=2.
Takum o6pasom, (1;2) — pellieHHe 1aHHON CHCTEMbI YPaBHEHHI.
y0—1‘0:2—1=1.
Omesem: 1.
244.OJ13: z > 0,y > 0. Boipasum z uepes y U3 NepBOro ypaBHEHHst CHCTEMbI
Y 110JICTaBUM BO BTOpOE:
lgx =2lgy;x =y Jy2+8=2y—1=
3y —4dy—7=0,

2 2
Yy +8 =4y — 4y +1,
{2y1>0; MANES: <
7
y1=-lLy= 3, 2
& 3 =>y=3 Torzlax:(z) -5 Llwcna49nz
S 1 3 3
y = 27
npunamexxkat OJ13.
(4—99; %) — pellieH’e JaHHOH CUCTeMbl YPABHEHHH.
3ug _3-49-3 _
Yo 9-7 '
Omsem: 7.

Oﬂ3 > —18.

245
42223 52213 42223 13—522
7 ()" 0 e e
() (2) % (5 5 4zt =23
=13

—b5x2; 922 = 36; 22 =4, 21 = 2, 29 = —2. x = 2 npunamnexut OJ13,
—2 — He NPUHAWICIKHT.
2) V5x +9 =0; 23 = —1,8 — npunamnexkur OJ13, 3HAUuT, ABJAETCA KOP-
HEM JIAHHOTO ypaBHEHHSI.
[Tpoussenenue KopHel HexoaHoTo ypaBHenust: 2 - (—1,8) = —3.6.
Omsem: —3,6.
246.003:4— 22 >0, -2 <z < 2.

I)sinz —1=0; —cos?z =0,cosx =0; z= %—f—wn,neZ. [Tpome-

3
3

KYTKY (—2; 2) npUHaIeKAT KOPHU L1 = 5 T2 =~ 5

Hsznaresserso «/lernon» www.legionr.ru



Pererne 3anaun 247 58

2)logys (4—2%) =0; 4—2? =1; 2% = 3; 23 = /3, 24 = —V/3. O6a uncaa
npunannexkar OJ13, 3HAUHT, ABJAAIOTCS KOPHAMU JaHHOTO YPaBHEHHUS.
VcxoaHoe ypaBHeHHe HMeeT 4 KOpHS.

Omsem: 4.

247.0]13: —/7 < x < V/T.
1)4cos?mz — 3 =0; 2(1 + cos27x) — 3 = 0; cos2mx = %;

2y = :l:% +2mn,n € Z; v = :i:% +n,n € Z. M3 nojydeHHON cepuu KOpHeH
O/13 npunasexar

1 1
xr1 = 7261 T2 = 71%1 xr3 = 7161
1’4:_%,.@5:_%,%6: %7x7: %v
rg = 1%, Tg = 1%, 10 — 2%.

2)log, (T—2%) —1=0; 7T—2?=2; 22 =5; 211 = V5, 21 = —V/5. O0a
uncna /5 u —/5 npunaaiexar OJ13, 3HAUHT, SABSAIOTCS KOPHIMH MCXO/HOTO
ypaBHEHHS.

Jlannoe ypaBHenue umeet 12 KopHeH.

Omsem: 12.

2% — 3z > 0, z(x —3) >0,
248.OJ13 -1< < _ 5o = _lgﬁgl_l; =
5 6 6 5 6
z <0,z >3, —%<x<0,
A 5 55 <
2<y
SeS 3<x§%.
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Hcxonnoe YpaBHEHHE PAaBHOCHJILHO CUCTEME

[log, (2% —3z) —2=0, [ 2?2 — 3z =4,
__§>_ T _ D _
_arcsm( 6 0, =76 0
Sga<o, Y | -S<a<o, T
6 6
55 55
< 929. < 29.
_3<x\ 6 _3<x\ G
[ 22 -3z —4=0, o =-1
5 1‘2—4,
x—_
_576, xB_%a
sq [ 5 SQr =
_2<
6 Sv=0 —%<x<m
55
< 929.
3<zs 6’ 3<x§@;
- L 6
:>.’£2—4,$3:2F5.

MunumasnbHbINA KOpeHb Tmin = 4, 3Tmin = 3 -4 = 12.
Omsem: 12.

12x—m —26 >0, z? — 12z + 26 < 0,
249.0/13: <05xr—4<1; {3<0,5x<5;
6—\/ <.’L‘<6+\/ l‘<6+\/m.
<z <10
I/I CXOJHOE ypaBHeHMe PaBHOCUJILHO CHUCTEME
log3 123371 726)7270 122 — 22 — 26 =9,
arccos (0,52 — ) =0, 050 —4=1,
<x<6++V10 6 <x<6+v10;
35;125374'35—0 {$1:5,$2:7,$3:10, —y =7
= - . =17
6<x<6—|—\/_ 6 <z<6+V10;

Omsem: v =17

9222 10, 22 —5x+1<0,
500ﬂ3{ 1<3r-2<1; {1<3x<&
5-VIT _, . 5+ V1T,
4 4
=
%gxgl.
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Cpasiim 5_T VIT Loy o 17 <42 —4.2 < —\/1T < —4.1;

0,8 <5— V17 <0,9; 072<5_T\/ﬁ<07225:>%ﬁ<%
(cwm. puc.[10).

CO

Puc. 10.

HMcxonnoe ypaBHenne paBHOCHIBHO CHCTEME
{lopjf2(5:v—2x2—1):()7 [533—297;2_1:17

arccos(3z — 2) =0, 3r—2=1, o
1 1
<z <1 =<z 1
3 STl g STl
22 =5z +2=0, 2= 2BV IO,
3z =3,
<9 1 2N x5 =1, 2N
2 ST 1
3 =< x <,
3
@ {
T<e<t
3

M3 nocJieiHell cuCTeMbI CJIeIyeT, UTo JAaHHOE YpaBHEHHE UMEET TOJIbKO JBa
KOpHS: % u 1. MIx cymma paBHa l +1=15.

Omsem: 1,5.

- — 822 426> 0, 822 — 62 — 26 < 0,
251. Oﬂ?’{ —1<3 -3 <1 {—4<—3x<—2;
472 — 37 —13 <0 S—wV2I7 . 3+ V217
b 8 8 )
<y 2 4 & =
5 <z g 2 4
2cr<i.
3 3 3\x\y
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:>§ T < 4 . MlcxoiHoe ypaBHeHMEe paBHOCHJILHO CHCTEME
log3 6a:—8x +26)—3—0 6z — 822 + 26 = 27,
arcs1n3 3z) =0, 3—3z=0,
<~ <~
2 2, 4
3= 3 3’
8x2—6x—|—1—0, I12:3i— V8978’
3z =3,
=3 5 4 & r3 =1, =3
5 <z <35 2 4
R A
3 3 3 S HARSS 3
1 1
Tl =35, T2 = —, 333—17
2 4
& 5 A =z=1
2 <<
3 STS3

< i [1pu 3TOM OTMETHM, UTO

1
TOJIbKO uncJa O u 1 o6palaioT Beipaxenue v/ & — 4x2 B HyJlb, CJI€10BATELHO,

1
1 =0, 29 = 1 KOPHH JJAHHOTO YpaBHEHHSI

cos(2x + 1) —sinz =0, cos(2x + 1) = cos (% - x),
2 1

<z < =
0\37\47 O<x<l7
4
2m—|—1———x+27mn€Z
2x+1———+$+27rk:k€Z
1
0<z < S g
%—1—1—27m n ez,
% 1+2nk,k e Z,
1
0<z < S g
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_m_1 2mn
T=¢ 3+ 3,n€Z7
_ T _r_1
=5 1+ 27k, ke Z, = ux3 6 3
1
<zr< =
O\x\4,

JlanHoe ypaBHeHHe UMeeT 3 KOPHSI.
Omsem: 3.

253.OJ13: —22 +52 > 0; 22 — 52 < 0; z(z—5) <0; 0 <z < 5. Orvernm,
uTo yncsia 0 U 5 oGpauaT BoipaxeHue v/ —x2 + 52 B HyJlb, CJIEJI0BATENBHO,
21 = 0, 9 = 5 — KOPHH JJAaHHOI0 YDaBHEHHUS.
McxonHoe ypaBHeHHEe paBHOCHIILHO CHCTEME:

cosz + cos(1 + 3z) =0, 2cos4x+lcoszx+1=0,
0<z<5 & 2 2 &
T x99 0<z <5
[ o 1>_ 1_=x
co&(2x+2 =0, 2x+2—2+7rn,neZ,
< cos(erl):O, < :E+l:£+7rk,k€Z, <
I 2 272
0<z <5 0<z <5
[l 7, mm
T = 4+4+ 2,n€Z,
< :z::flJrquwk,kEZ; =
I 279
0<ax<bh;
-1 0 1 3 1 6 1 7 _ 1 3«
TE Tyt T Tyt T oty e Tty = gty

JlaHHOe ypaBHeHHe HMeeT 7 KOpHeH.

Omesem: 1.
P ) 5—x2>0, f\/5<9:<\/3,
254'Oﬂ3'{3—2x—x220; ¢>{x2—|—2x—3<0; <
@{—\/5<w<\/5, @{—\/5<:c<\/5,
(x —1)(x +3) <O0; -3z <
JlanHoe ypaBHeHHe PABHOCHJILHO CHCTEME
logs (5 — 2?) =0, T1=—2, T =2,
{\4/3—21;—:52:0, & [$3=—3,x4:1,
f\/3<:17§1; —V5<ax <.

:>—\/5<33<1.
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W3 nocsieHeit cucTeMbl clelyeT, uTo JaHHOE ypaBHEHHe HMeeT TOJIbKO J1Ba
KopHsl ¢ = —2 W x = 1. Ix cymma paBHa: —2 4+ 1 = —1.
Omsem: —1.

2 _2 _
R SR L 10 e F
922 — 62 — 8 > 0; -
[ 2
T < 3’
1 2
xr > 6, xr < —g,
& = ) & A
< -z > =
STy T2 3
4
> =
I Tz 3
VOrZ 65 —8 =0 g =& 2 4,2 B}
1)vV922 — 6z 0; z1 3> 22 3 N3 uncen 3 u 3 o6JiacTu ornpe
JIeJICHUST TPHHAIEIKHUT TOJbKO % CJIeJIOBATENLHO, L1 = % — KOpEeHb JIaHHOTO
ypaBHEHHS.
2)logy 7 (62% + 30— 2) = 0; 62> + 30— 2 = 1; 62 432 - 2 = 0;
2 _ N _ 5 _ 1 5 1
182+ 92 — 5 =0; z9 = —=, x3 = <. M3 uncen —= u = B 06s1acTh omnpe-
6 3 6 3
JIEJIEHHST BXOJHUT TOJIBKO —%, CJIEIOBATENLHO Ty = —% — KOpEHb JIAHHOTO
o4 5 _ 1
ypasHeHust. Cymma KopHeti: 376" 3
Omsem: 0,5.
256. OJ13: 7o — 222 — 5 > 0.
)3z —8=0,z = 2%. T = 2% He npuHaanexxut OJ13.

2) logs (T —222 —5) = 0; 7Tz — 22> —5 = 1; 222 — Tz +6 = 0

D:49—@:ﬂ;mgzz%ium:2w2:L5

[IpousBenenne kopHeit: 2 - 1,5 = 3.
Omsem: 3.
257.0/13: 3z — 222 > 0; z(1,56 —2) > 0;0 <z < 1,5.
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1 27
COSTL = —o, wxf:t?—kak,kEZ,
3z — 222 = 1; 2¢2 —3x+1=0;

2

3+1
17172 = T

13 nocsienneii copokynuoct 1 OJ13 cienyer, 4To KOPHSIMH HCXOJIHOTO ypaB-

1 2 4
HEHHA ABJAIOTCA YUcaa =, =, 1, — W TOJIbKO oHH. X CyMMa paBHa

2’373
1 2 4
S+ 241+ - =35
5 + 3 + 1+ 3 3,5
Omsem: 3,5.
S [ sin2mx # 0, 2nx # mn,n € Z,
%&Oﬂ3{3—2x—m?>m {5ﬁ+ﬂm—3<0;@
n
x££ S,n€EZ, n
2 n
- P =+ 5 €7,
(@+1)(z-2) <0, ~1<2 <06
1) ctg2mz = 0; 27r:c:g+7rk;ke 7z, x = %+§’ke 7. C yuérom OJ13
3 11
KOPHSIMH JIAHHOTO YPABHEHHS ABNAIOTCSA UHCAA — 7, — 7, 7

2) V3 =2z — 512 = 0, 1 = —1, 29 = 0,6. C yuérom OJ13 KopHeM JlaHHOTO
ypaBHEHHS sIBJISIETCS ToJIbKO uncdio 0,6. CymMma KopHeii:
-0,75 - 0,25 4+ 0,25 + 0,6 = —0,15.

Omsem: —0,15.

oE0 | cosmx #0, mx# X fan,ne 7,
259.Oﬂ3.{2+3x_2x2>0; & , 2 &
z“— 1,0z —1<0;
1 1
- m;«é§+n,n€Z, o x;«é§+n,n€Z,
(x —2)(x +0,5) <0 05 < <2
1Nym+1:&x:—i+kkez
C yuérom OJ13 KOpHAMH JaHHOTO ypaBHEHHS SABJSIOTCS YHCIA —i, %, 1%.
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2DV2+4+3x—222 =02 =-05,2=2.

C yuérom OJ13 KopHEM 1aHHOTO ypaBHEHHS SIBJSIETCS UMCJIO 2.
1.3 3

CymMma KopHeit: -1 + 1 + 11 + 2 =4,25.

Omsem: 4,25.

T T
n77é0, - 7757Tn7n€Z7 -
13z — 22 — 40 > 0; 22 — 1324+ 40 < 0;

T
- 27én,n€Z, <j{gc;«ré2n,n€Z,

< ax <8,
(= 5)(z — 8) < 0; PSTSE

260. O/13:

Detg T8 —1=0; ctg ™2 =1, T8 = Ty nh k€ Z; asz%—i—%,keZ.

C yuérom O/I3 KopHeM aHHOTO ypaBHEHHUSI SIBJISIETCS YUCJIO 6,5.

2) 13z — 22 —40 = 0; x1 = 5, x5 = 8. C yuérom OJI3 KopHeM HaHHOTO
ypaBHEHHUS ABJISIECTCS YHCIIO D.

Cymma kopHeit: 5 4+ 6,5 = 11,5.

Omsem: 11,5.

261.0/03:4—2%2>0; 22 <4; —2<x<2.

1)522=7 = 52; 20 — 7 =2; = = 4,5 — ne npunaanexur s OJ13.

V4 —2?2 =0; x1 =2, x9 = —2. O6a uncaa npunaniexar OJ13, snauur
SIBJISIFOTCST KOPHSIMH IAHHOTO yPaBHEHHSI.

Cymma kopHeii: 2 — 2 = 0.

Omsem: 0.
79_237—4920, 9—2.13—2, .’13‘:3,57
262. 9—22>0, & -3<r<3, & -3<r <3,
9—1’2:0; T =3, x99 = —3; 1 =3, T2 = —3.
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N3 nocsienHedt COBOKYIMHOCTH CJIEy€eT, UTO JaHHOE YpaBHEHHE UMEET TOJIb-
KO J1Ba KOpHSL: 1 = 3, T2 = —3.
Cymma KopHeit: 3 — 3 = 0.

Omsem: 0.

9263. OJI13: 722 — 62> 0: x < —,/% > 1/6—72.

Ot ypaBHeHUs nepeliéM K COBOKYITHOCTH
2 _ 2 _ — = =
x ; Tr+ 15 =5, N 12 7r 410 =0, o | 2 2, x9 =5,
Tx* —62=1; r“=09; T3 = —3,14 = 3.
13 nocsienneii copokynHoet 1 OL13 cienyeTt, UTo KOPHSIMH 1aHHOTO YpaBHe-
Hus1 siBAsiioTCS unena —3, 3, 5. MIx cymma paBia —3 4+ 3 + 5 = 5.

Omsem: 5.
—d<xr <3
ot e [ 9= 2% >0, ’
2640[13{(3081’7&07 < w%%ern,nEZ-

Ot ypaBHeHuUs niepeliiéM K COBOKYTHOCTH
[9—x2:1, - {:171 =2V2, 19 = —2V/2,

tgax = 0; xr=mn,n € 7.
N3 nocsienneit cookynnoctd u OJ13 cJiejiyer, uTo KOPHSIMU JIAHHOTO ypaBHe-
HHUSI SIBJISIIOTCS UUCJ1a 2\/5, —2\/5, 0 ¥ TOJIbKO OHHM, CJIe10BATEJIbHO, YDABHEHHE
UMeeT 3 KOpHs.

Omesem: 3.

265.0/13:2% —22-2>0; (z—(1-V3))(z—(1+V3)) >0,z <1—/3,
x> 1++/3.

108 - 352
)93 - ——  +1=0; 3% 4.3 +1=0; 3-3%=1; 36 = l;
27 3
6x =12 = —% — He npunHaexut OJ13.
Na?—20—-2=1; 22 -2r -3 =0; z; = —1, 2o = 3. O6a uucaa

npuHaniexkar O3, 3HaUUT ABJAIOTCS KOPHAMH JJAHHOTO YPABHEHHS.
Cymma KopHeilt —1 + 3 = 2.

Omesem: 2.
-3<xr<3
_ . 9—.’E2>07 - -
266‘OH3‘{COSQC7EO; < z#%erk,k:GZ.
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1)vV9—122 =0; 21 =3, o = —3. O6a uncaa npunapiexar OJ13, snauur
SIBJISIIOTCS LeJIbIMK KOPHSIMH JIAaHHOTO YPaBHEHHSI.

2)tgx = 0; x = mn, n € Z. Toabko uncao 0 npunamnexkut OJ13, sHauut
2 = 0 — ueJblil KOpeHb AaHHOTO YPaBHEHUs. YPaBHEHHE HE COJIEPIKUT Helle-
JIbIX KOpHEH.

Omsem: 0.

267. O’H?){smx;éo {x#wnneZ

a)V4d—22 =0; x1 = 2, xz2 = —2. O6a uncsa npunagiexar OJ13, sHauur
OHH SIBJISIOTCSI LIE&JIIMH KOPHSIMH HCXOJIHOTO.

6)ctgr =0; z = %+7T]C, k € Z.Cyuérom OJI3 umeem x1 = *%,IEQ = % —
KOPHHM JIaHHOTO YPaBHEHHSI.
YpaBHeHre UMeeT 2 HellesbIX KOPHSI.

Omesem: 2.
S —1<2?-4<1, 3 < 2% <5,
268'Oﬂ3'{9—x2>0; {—3<a:<3.
l)arcsin(z?—4) = 0; 22—4 = 0; 1 = 2, x5 = —2. O6a uncJa IPUHALIEKAT

O/13, a 3HauuT 1 = 2, 9 = —2 — KOPHHU JIAHHOTO YpaBHEHHSI.
2)In(9 —2?) =0; 9—2% = 1; x5 = 2v2, 1y = —2/2. O6a uncaa ne
npunaaiexatr OJ13.

[IpousBeneHue KopHeit: —2 - 2 = —4.
Omesem: —4.
269. OJ13: 49 — 422 > 0; —Z<x<%

1) cos® zsinz — sin® x cosx = 0; coszsinz(cos? z — sin® x) = 0;

%siancost =0; sinde =0; 4o =7k, ke Z, v = %k k € Z. C yuérom
. _ _ 3m _m

OJ13 nMeeM KOPHH JaHHOTO YPABHEHUS: T1 = —T, Ty = 1 T3 = —5

x4:*%,:ﬂ5 =0,z = %m: %»5%: %»%ZW

2)log, (49 — 42?) = 0; 49 — 422 = 1; 4a? = 48; 2% = 12; @19 = —2V/3,
x11 = 2v/3. O6a uncna npunanexar OJ13, a 3HAUNT ABJIAIOTC KOPHSIMH
JIAHHOTO ypaBHeHHsl. FlcxoaHoe ypaBHeHHe uMeeT 11 KopHe#.

Omsem: 11.
270. O13: 9 — 5z — 422 > 0; 422 + 52 —9 < 0; (z — 1)(4x +9) < 0;
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<<

4

1)2cosz—1=0; cosz = %; T = j:§+27m,n € Z. Cyuérom OJ13 numeem

r1 = —+ — KOpE€Hb JaHHOTrO ypaBHEHHSI.

2)V9 —br —4x2 =0; 29 = —%, x3 = 1 npunaanexar OJ13, sHauuT sipJisi-

I0TCS1 KOPHSIMU JJaHHOTO ypaBHeHusi. FicxoaHoe ypaBHeHHe HMeeT 3 KOpHSI.

Omsem: 3.
271 1) 1—2sin2x:07 cos2x =0, PN
) 18 +x — 422 > 0; 422 — 2 — 18 < 0;
T, 7wk
==+ keZ
20 =T 4 nk,k € Z, Tyt e
54 2 <~ =
(42 — 9)(z +2) < 0; —2<x<%
?xlz—%,‘%‘g:%.

2)log7(18+z74:172) =0, 184z —422 = 1; 422 — 2 — 17 = 0;
_1+/1+4272. 1 —-+/273 _ 14273

- 8 ’ x?) - 8 b 1“4 - 8 N

Jlannoe ypaBHeHne uMeeT 4 KOpHSI.

T34

)

Omsem: 4.
S tg?r —1=0, tg?x =1,
ni){mxﬁ21>m @{Iwa+m<0;@
— 4T
o m_i4+7rk,k€Z, =>$1=‘%T,:v2=%r.
3<x <7,

I3 :3,.’)3‘4277

2 =
){1058 z©—21=0, =x3=23,14="1.

cosx # 0; x#g—l—wn,nEZ;
JlanHoe ypaBHeHHe HMeeT 4 KOPHSI.

Omsem: 4.

o2y — _
273.1){3 ctg?z =0, @{ctgx +/3,

8 — 17z — 222 > O; 222 + 170 +8 <0, =
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T
== kkeZ
x:%—!—ﬂk,keZ, v 6+7T’ €4
5T
== Z
< Z:%+7T7”L,TL€Z, < 76 tm,n €2,
2z + 1)(z + 8) < 0; fsgng%.
PellieHneM cucTeMbl SIBJSIIOTCS 3HAUSHUST:
- 7 o Wx_ Tx o _ 5n . _ 7
1 6 T2 6 T3 6 T4 6 7o 6
1
—8 — — 92 = = —= = —
k T #mn,n € Z;
x7 = —8. JlaHHOe ypaBHeHHe HMeeT 7 KOpHEH.
Omesem: 7.

274. Kmouesast unesi: ecan f(x) > au g(r) < a, 1o ypasuenue f(z) = g(x)
PaBHOCHJILHO CHCTEME ypaBHEHHI { fl@)=a,

g(x) = a.
[1naH peruenust:

1) OuenuM cHU3Y JIEBYIO UACTh YpaBHEHMUSI.

2) OueHum CBepXy MpaBylo YacTh ypaBHEHHUS.

3) Bocnonbdyemes KioueBo# uieei.
cos? 4mx > 2

2)4 — (4 — 1)2 < 4= logy(4 — (42 — 1)?) < 2.

3) Takum o6pasoM, ec/iu o sIBJISIETCS KOPHEM AaHHOTO YpaBHEHMs, TO Je-
Basi M MpaBasi uacTu B 9TOH Touke pasHbl 2. Mimeem, log, (4 — (4z — 1)%) = 2
& 4— (4 —1)? = 4 < x = 0,25. [Iposepkoii yoexaaemcst, uto npu x = 0,25
JieBasi yacTh Takxke pasHa 2. CaenioBatesibHo, © = 0,25 — KOpeHb HCXOAHOTO

1)0<005247rx< 1=

ypaBHEHHUSL.
Omesem: 0,25.
275. 1) Ouenum JeByio 4acTb ypaBHeHus. imeem, ———— > 3.
cos” dmx

2) Ouenum npasylo uacTh ypasHenust. [Tosyuaem, 27 — (52 + 1)% < 27 =
logs (27 — (5 + 1)?) < 3.

3) Takum 06pa3om, ec/in xq SIBJISIETCS KOPHEM IAHHOTO ypaBHEHHUS, TO Jie-
Basi M [IpaBast YaCTH B 3TOH Touke paBHbl 3. Mmeewm, log, (27— (5z+1)%) = 3 &
27— (5z+1)? = 27 &z = —0,2. [IpoBepkoii ybexkaaemest, uto npu & = —0,2
JieBast 4acTh Takxke paBHa 3. CyefoBartesbHo, © = —0,2 — KOpeHb UCXOIHOTO
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ypaBHeHUsI.
Omsem: —0,2.
—— > 3.
sin? 6z
2) Ouenum npasyto uacthb ypaBHenus. [Tosyuaem,
(42 — 5)% + 0,125 > 0,125 = log1 ((4x — 5)% + 0,125) < 3.
2

276. 1) OueHuM sieByto yacTb ypaBHeHus. Mmeewm,

3) Takum 06pa3oM, ec/iu g SIBJISETCS KOPHEM JaHHOTO YpaBHEHHUS, TO Jie-
Basl M NIpaBasi YacTH B 3TOH Touke paBHbl 3. Mimeem,
log1 ((4z — 5)? + 0,125) = 3 & (4o — 5)? = 0 & x = 1,25. [Iposepkoii
y6€§KILa€MCH, yto npu = 1,25 seBas yacThb Takke paBHa 3. CJie10BaTeNbHO,
z = 1,25 — KOpeHb UCXOJHOTO YPaBHEHHUS.

Omesem: 1,25.
277. 1) (v/3 — cos 207x) - (v/3 + cos 20mx) = 3 — cos? 207z < 3;
33—cos”20me < 97 97 4 (40x — 3)2 > 27.

2) CrniefloBatesibHO, IAHHOE YpaBHEHHE PABHOCHIILHO CHCTEME!
{ (40x — 3)2 =0,

cos? 207z = 0.

[lepBoe ypaBHeHHEe CUCTEMbI HMEET eIUHCTBEHHbII KOPEHb & = 3 _ 0,075,

40
NpoBepKoil yoexk1aemMcst, uTo & = 4—30 YIOBJIETBOPSIET BTOPOMY YPaBHEHHIO.

Omsem: 0,075.
278. YMHOxMB 06€ yacT ypaBHeHus1 Ha /10 — 3z, 10 — 3z > 0 npeacTaBuM
€ro B BHJIE:
logs(5x — 6) = 2 - /10 — 3x. JleBast uacThb NMOCJEAHEr0 ypaBHEHHSI SBJISET-
sl CTPOro Bo3pacraroliieil PyHKIMeH apryMeHTa x, a npasast 4acTb — CTPOTo
yObIBalOLIeH, O3TOMY PABEHCTBO MOYKET JOCTHIAThCsl JIULIb B OJHOH TOUKe.
[Ton6opom sierko HailTH, 4To & = 3 YIOBJIETBOPsiET IaHHOMY PaBEeHCTBY U pa-
BeHeTBy 10 — 32 > 0.

Omeem: 3.
279. OJ13. x # 0. 3ametnm, uTo JIeBasi ¥ NpaBast YaCTH ypaBHEHHUs ABJISIOTCS
YETHBIME (PYHKIMSIMHU, TOITOMY €CJIH Tg — KOPEHb YPaBHEHHsI, TO U —I( —
€ro KOpeHb. 3HAUUT, OCTATOYHO HANTH JIMLIb T10JIOXKUTENbHbIE KOPHH ypaB-
HeHus (x = 0 He sIBJIsIeTCS KOPHeM, Tak Kak npuHamiexkut OJ13). Ha uurep-
Basie (0; +00) JieBasi UaCTh YpaBHEHHS SIBJISIETCSI MOHOTOHHO BO3pacTarolliel, a
npaBasi YacTh — MOHOTOHHO YObIBatolllel (yHkiHel. C/ie0BaTesbHO, TaHHOE
ypaBHEHHE MOXKET UMETb JIMIIb OJIMH MOJIOKUTE/NbHBIN KopeHb. [Ton6opom Ha-
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XOJUM, UTO & = 4 SIBJISIETCS] €r0 KOPHEM, H, 3HAUUT, T = —4 TaKkxKe ero KopeHb.
Takum 06paszom, pousBejieHHe BceX KOpHel ypaBHeHHst paBHo 4-(—4) = —16.
Omsem: —16.

280. JleBast uacTb ypaBHeHHUs He MeHbLLE IMHHULIBI, a paBast He 6oJIbllIe eH-
HuLbl. [ToaTOMY paBeHCTBO BO3MOXKHO, TOJILKO €CJIM MpaBast W JieBasl uacTH
ypaBHeHHst paBHbl ejwnmLe. Pewast ypasuenne 2V7~3 = 1, umeem

vx —3 =0, 1o ectb x = 3. [loacrassisi B McxonHoe ypaBHeHHe, yOexK1aeM-
Csl, UTO & = 3 sIBJISIETCSl KOPHEM.

Omeem: 3.
281. B J1eBoii uacTu ypaBHEHHs] CTOUT HeuéTHasi PyHKLHUS. Y HEUETHON yHK-
UK KaXKIOMY KOPHIO 1 = a COOTBETCTBYET KOPeHb Ty = —a, TAKUM 06pasoM

BCE KOPHU, KpOMe, ObITb MOKET, HyJIeBOro, pa30UBaloTCs Ha napbl KOpHEH, 1a-
IOLHUX B CyMMe HoJlb. [103TOMY cymMMa Bcex KOpHeH paBHa Hy.JIio.

Omsem: 0.
282. B n1eBoil uacTH ypaBHEHHsI CTOUT HeuéTHasl (hyHKUMS. Y HEUETHOH (yHK-
LMK KaXKJ10MY KOPHIO 21 = @ COOTBETCTBYeT KOPeHb L9 = —a, TAKUM 00pa3oM

BCE KOPHU, KPOME, ObITb MOKET, HYJIEBOTO, PA30MBAIOTCS HA Mapbl KOPHEH, J1a-
IOLMX B cyMMe HoJlb. [To3TOMY cymMMa BceX KOpHel paBHa Hy.Jio.

Omeem: 0.
283. 3%y —3.92T =, 32ty — 32243 = (; 3221 (z —9) = 0, 10 ecTh
z=09.

Omeem: 9.
284. Jleast uacTh ypaBHeHHsl He GOJIbLIIE eUHHUILIbI, TOTOMY YTO aPTYMEHT TaH-

renca rnpuHuMaeT 3HauYeHHus1 (0, %] . HpaBaﬂ 4acCTb ypaBHEHHsI paBHa

1+ (z+7)2, ona He MeHblie eMHALLL [T05TOMY PaBEHCTBO BO3MOXKHO, TOJb-
KO €CJIM MpaBasl M JIeBasi YaCTH ypaBHEHHUS paBHbl eMHHULe. Pelnasi ypaBHeHHe

1+ (z + 7)% = 1, naxomum = —7. [ToacTaBisisi B UCXO/IHOE YPABHEHHUE,
ybexxaaemesi, YTo £ = —7 — ero KOpeHb.

Omsem: —T7.
285. dyukuusa f uérHa. IlycTb y Hallero ypaBHeHHs! ecTb KOpeHb 1 = a,
To ecth f(log,a) = 0, Torna f(log2 %) = f(—logya) = f(logya) = 0,

1
9TO 3HAUHWT, UTO — — TO2K€ KOPEHb HAlllero ypaBHEHHUsI. Takum O6p330M, BCe
a

KOPHH, KpOMe, ObITb MOXKET, & = 1, pa36HBaloTCsl Ha Mapbl KOPHEH, AAIOLIHX B
npoussesennn 1. Torna nponsse/ienne Bcex KOpHel PaBHO eJMHHULIE.
Omeem: 1.
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286. 37 4+ 2710823 . p = 0; 37 +3% .2 =0; 3%(x + 1) =0, T0ecTb & = —1.
Omsem: —1.

287. Jlepasi uacTb ypaBHeHHsi He GOJIbIIE €IMHHMLbI, a MpaBas uyacTh paBHa
1+ (z+1)2, ona e Menblie eHALLL [105TOMY PaBEHCTBO BO3MOXKHO, TOJb-
KO €CJIM [paBasi U JIeBast YaCTH ypaBHEHHsl PaBHbI eluHuLe. Peluast ypapnenue
1+ (x+1)% =1, naxomm z = —1.

[Toxcrapisist B MCXOAHOE ypaBHEHHE, YOEKAAEMCs, UTO £ = — 1 sIBJIsIeTCs]
€ero KOpHeM.

Omsem: —1.
288. 1) Bocnoabayemest hopmysioil 1BOHHOr0 KOCHHyCa apryMeHTa u npeo6-

1 \ cos (127x)—1

pasyem 3ajlaHHOe YPaBHEHHE K BH]LY: (1—0)
—1 < cos(127x) < 1; —2 < cos (127z) — 1 < 0. [TockoJibKy hyHKIMS BUjA
y =a”npu 0 < a < 1yObiBaeT Ha R, TO

1 -2 1 \cos (127z)—1 1 0 1 cos(12mx)—1
= > (= > (= <= <
() = (50) > (30) - 1< (50) <100

2) Tpaduk dynkuun y = —4x? + 12x — 8 — mapabosa ¢ BepLIMHON B
Touke g = 1,5, y(xo) = 1. [TockosibKy y paccmaTprBaeMoil napaGosibl BET-
BH HaNpaBJICHbl BHU3, TO HAHCHHAS BepLIMHA fBJsETCA €€ TOUKOH MaKCHMY-
Ma, Torga —4z? 4+ 12z — 8 < 1. CuieioBaTebHO, UCXOHOE ypaBHEHHE HMe-
eT eIMHCTBEeHHOe pellieHne x = 1,5, KoTopoe sIBJsIeTCs PelIeHHeM YpaBHEHHI
1 )Cos(l2ﬂw)71

—4x2—|—12a:—8:11/1<1—0

= —42? + 122 — 8.

Omesem: 1,5.
289. 1)0 < sin? (10mz) < 1; —1 < —sin? (107z)
dyHKLMK BUga y = a® npu a > 1 Bospacraet, T0 51

0. [TockonbKy rpacuk
5= sin2 (107x) <1
2) Pacemotpum dynkumio y = 4x? — 122 + 10. [paduk 3106 dynkuun

<
<

b
ecTb napaboJia ¢ BEPLIHHON B TOUKe Tg = 50 = 1,5, y(xg) = 1. [TockoJibKy

y paccMmartprBaemol napa6oJibl BETBH HaTpaBJieHbl BBEPX, TO HalieHHAs Bep-
lIMHA siBJsieTcs: €€ Toukoi MUHUMyMa. CJleloBaTeIbHO, HCXOJIHOE ypaBHEHHE
VMeeT eIMHCTBEHHOE pellleHre © = 1,5, KOTopoe BJISIETCS pellleHHeM YpaBHe-
nmit 557 (1070) — 1 452 127 + 10 = 1.
Omesem: 1,5.
290. O/13: z > 0.
224+ 2 —6 =02, = —3, x5 = 2. Yuursisas OJ13, nosyuum, uto x = 2.
Omsem: 2.
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x =0,
291. O13: 1
28°
V13 Broporo ypasHenusi = 1 + Ty, U3 nepBoro ypasHenusi /x = —1 — 28y,
otkyna 1+ 7y = (=1 —28y)? = (1 +28y)%, 16> + y = 0, y1 =0, y2 = —1—16.
[ToncraBnsist y = 0 B nepBoe ypaBHeHuUe, yoexkaaemcs, uto y = 0 He sBJsieTcs
1 -9 —

€ro pelleHueM. y = 6 r=14+7Ty= 6 z+y=0,5.

Omsem: 0,5.
292. 3amena 4%* = ¢, 0 < t < 8,5, IPUBOJNT ypaBHEHHE K BUILY

2
(3-0t) =17-269- 31+ L2420 —17 = 0; 2 +8 128 = 0;
4 2 16

t; = 8, to = —16 — He ynoJerBopsieT yceqosuio ¢ € (0;8,5]. Urak, 42 = 8:
24 = 23: ¢ = 0,75.

Omsem: 0,75.

293. Cnenaem sameny t = 22772 ¢ > 0. Torna 22¢ = 4¢t. [Tosryuum ypaBHeHHe:
3—t = /9 — 4t. Bo3Besi 06e uactu ypaBHenus B ksaapar (9—4¢ > 0), umeem
9—6t+t2=9—4t; t2—-2t=0; t; =0,t; = 2. Takkak t > 0, 70t = 2.
Orciona 22272 = 2; 20 —2 = 1; 22 = 3;x = 1,5. t = 2 yjoBaeTBOpsIeT
ycaoBuio 9 — 4t > 0.

Omesem: 1.,5.
294. Cnenaem 3ameny t = 5221 ¢ > 0. B pesy/sbrate nojyunm ypasHenue
1+t = /9 —5t. BosBens obe yactu ypaBHenusi B kBaapat (9 — 5t > 0),
uMmeeM 1 +2t +t2 =9 —5¢t; t24+ Tt —8=0; t; = 1,ty = —8. Takkak t > 0,
T0t = 1.t = 1 ynosaersopsieT yeaosuio 9 — 5t > 0. Orciona 5%~ 1 = 1
2 —1=0; 2 =005

Omesem: 0.5.
295.0/13.y — 3z > 0.
Bblpasum 13 1nepBoro ypaBHeHHsi x = Yy — 2 W [OJACTABHM €ro BO BTOPOE:
y—Vy—3@y—2)=3 V6-2y=y—-3; (1)
6 -2y =y>—6y+9;, y>?—4y+3 =0, y1 = 3; y» = 1. [Iposepka
nokasbiBaet, y = 1 He siBJsieTcsl KOpHeM ypaBHeHus (1) (npaBast uacTb npu
y < 3 OTpHULIATE/bHA).

y = 3 — KopeHb ypaBHenust (1). Tornaxz = y—2 =3—2 = 1. lapa (1; 3)
ynosjersopsier O/13. Beiuncanm nckomoe 3navenne y + 2¢ =3 + 2 = 5.

Omeem: 5.

296. O13: = > 2.
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Peuast ypasuenue z(z% —4) logs (z — 2) = 0, nosyunm, uto z1 = 0, 29 = —2,
x3 = 2, x4 = 3. C yuérom OJI3 KopHEM HCXOMHOrO ypaBHEHHs siBJIsIeTCS
TOJIbKO T = 3.

Omsem: 3.

297. O13. y+2x > 0 M3 BTOoporo ypaBHeHHs cucTeMbl y = 5—3x. [ToacraBum
3HaueHue y B ieppoe ypaBHenue: 3x—+/5 — 3z + 2z = 1;/5 — . = 3x—1 (x).
Torna 5 — o = 92° — 60 + 1; 9 — 50 —4 = 0oy = Loy = —g. o = —¢
He SIBJISIETCS PellieHHeM ypaBHeH s (*), TaK KaK MPH 3TOM X 3HAUCHHE BbIpa-
»Kenust 3z — 1 orpuuarensto. Mmeem: =z = 1,y = 5 — 3z = 2. [1apa (1;2)
ynosJersopsier OJ13. 3HaueHne HCKOMOTO BblpaxKeHusi y —x = 2 — 1 = 1.

Omsem: 1.
2 —5z+6 22 —5x4+6=0 7 =2,
298@10 {5;&—1#25 HPEN 372:3, = = 2.
’ T # 3;
Omsem: 2.

299. 9% +50 = 5+ 14-3%. [lycTb 3% = ¢, Torna t2 — 14t +45 = 0; t1o=T7%2;
T1 = 2, x2 = logy 5; 1 > To.

Omsem: 2.
300. O113: = # 2.

M3 nepBoro ypaBHeHus y; = % y2 = —3. [loacraBum y = % BO BTOpOE

ypasHenue: 5% —26-5% 425 = 0. [Tyctb 5% = ¢, > 0, Torna t2 —26t+25 = 0;
t1 =25,ty = 1; 2 =2, x = 0. z = 2 "e npuHaanexut B OJ13, sHauut x = 0.

AHanoruuHo 1npu y = —3 NOJNyYnM, UTO PelleHHi HeT. y — & = % —-0=0,5.

Omsem: 0,5.

3F-3¥=6, )
301. { ry=3 x = 3 — y N0JICTaBUM B IepBoe ypaBHeHue. [Tosyunm:

33-Y —3¥ = 6.3amena 3V = z, z > 0. % — 2z = 6, otkya: z; = —9 (ue

YIOBJIETBOPSIET YCJO0BHIO 2 > 0), 2o = 3. [locsie Bblunciennit y = 1, x = 2.
Hrak, 3V — 22 = —1.
Omsem: —1.

3x+7=4x,
3247 _ or2lz|. r3x+7 _ rdlz|. _ . x 20,
302. 5 o52lel; 5 Sl 8o 7 = afals | p 370
x <0
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=171,
z=-—1
HaunGousbiumii u3 kopue# paben 7.
Omeem: 7.
303. Tak kak 22 —8x+16 = (x—4)2, To cHcTeMa NPUMeET BUJL { y=|z—4|,
y=|z+3|

oTkyna |z — 4] = |z + 3|. Bo3Beaém 06e uacTu MoCJIeHEr0 paBEHCTBA B KBA/l-

pat: 22 —8x+16 = 2%+ 6z +9, nosnyuum x = %, Yy = ‘%—H’)‘ = %.PemeHHe

CUCTEMBI (%, %) MckoMoe BblpazKeHHe paBHO g + Yo = % g =4.

Omesem: 4.

2_ — P _— =
304.{V4‘T dotloy=0, S fRr=1l=y o0 4 jopt3);

y—|2¢43|=0; y = |2z + 3|;
_ 1 e 1 5
T = 2,y—2,m y=—3 2=-25.
Omsem: —2,5.
305. OJI3 ucxonnoro ypaBHenus: =5 < =z < 5. [lpuax = —buzx =5

JieBast yacTb oOpallaercst B HoJlb. JTo JBa pelueHus. OcTanbHble 6y1eM Hc-
KaTh U3 ypaBHenusi 3 — 3sinz — cos?x = 0 npu —5 < x < 5. [Tosyuaem:
3 —3sinz — (1 —sin?z) = 0 wm sin?z — 3sinz + 2 = 0. OGo3HauMM
sinz = ¢, Torma —1 < t < 1:t2 — 3t + 2 = 0. Pewenus storo ypaBHe-
Hus: t1 = 1; to = 2. Bropoe pelueHue ¢ = 2 He yI0BJETBOPSIET HEPABEHCTBY

—1 <t <1 Ocraércat = 1. Tornasine = 1,z = g + 2mn, n € Z. Tak

Kak —d < x < 5, TO 5TO PABEHCTBO BO3MOXKHO TOJILKO B C/ydasx n = —1
un = 0. [Tonyunm emé nBa petenusi. Takum 06pa3om, UCXOAHOE ypaBHEHHE
MIMeeT YeThbIpe KOPHSI.

Omesem: 4.
306. OJ13: 4 < = < 6. Haiiném o6nactnb snauenuii (na OJ13) sieBoil u npaBoii
YacTH JIAaHHOTO ypaBHenusi. JlJisi HaxokaeHust 06/1aCTH 3HAUEHHUsT JIEBOH YacTH
ypaBHeHUst uccyenyeM pyHkiuio y(x) = /6 — x + Va — 4.

/ _ -1 1 _Vb—z—+xr—4 _ . — —.
V) =3 T a1 avoor Vo1 oViTe=vr—4
x =55 ¢ [4;6].

y(4) = V2, y(5) = 2, y(6) = /2. [TosTomy o6s1acTh 3HaueHHil J1eBOH YacTH
UCXOJIHOIO YPAaBHEHUA Y € [\/57 2}. Jlnst HaxoxKieHnst o61acTH 3HaYeHUH rpa-
BOF 4aCTH HCXOJHOTO YPaBHEHHs OCTPOUM rpaduk pyHkimu y(z) = 2 +
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+ |2 — 5|. i3 pucynkall I Buanm, uTo o6aacTh snauenuii pynkimu y(z) = 2 +
+ |z — 5] na Ol13 ectb y € [2;3].

Y

Puc. 11.

M3 npoBenéHHBIX HCCaeI0BaHUN BUANM, UTO 06sacTh 3Hauenui (Ha OI13)
JIeBO UACTH MCXOJIHOTO ypaBHeHHs ecTh [v/2; 2], a npaBoii uactu —([2;3]. 3na-

V6 —x+Vr—4=2, Or-

UHUT, paBEHCTBO MO2KET ObITb TOJILKO B CJiyyae {

24 |v— 5| =2.
crogar = 5.
Omsem: 5.
307. Tak Kak JOJIKHO BBINOJIHATLCS yeioBHe — > 0, To Va2 = |z] = —x

[TosToMy saHHOE YpaBHEHHE PABHOCHJIBbHO ypaBHeHHi0 +/21g(—z) = lg(—=z).

21g(—x) = lg*(—a),
lg(—z) > 0;

lg(~2)(2 — lg(~x)) = 0, o r=-1,
{ lg(—z) > 0; = Lég_(x) ; 0;2’ < [ z = —100.

Pemas nocnennee YpaBHEHHE, IToJIydaeMm: { =

O06a HaiileHHbIX 3HaUeHH$ Y0BJETBOPSIOT HCXOAHOMY YPaBHEHHIO, HO
x = —1 — KOpeHb, MO/IyJIb KOTOPOTO HAUMEHbILIH.

Omsem: —1.

308. 72* — 49 - 7* — 50 < 0. 3amena: 7° = ¢, t > 0.2 — 49t — 50 < 0,
(t+1)(t —50) < 0. Takkak t > 0,70t + 1 > 0, Torna t — 50 < 0, ¢ < 50.
Bepuémcs k 3amene 7% < 50, 72 = 49 < 50. HauGosbliee 1esoe perienue
T =2

Omeem: 2.

309. 22 — 18 - 2 + 32 < 0. 3amena: 2% = t, t > 0.t> — 18t + 32 < 0,
(t—16)(t—2) < 0,2 < t < 16. Bepnémcs k 3amene 2 < 2% < 16,2 < 2% < 24,
Tax kak nokasaresibHas GyHkims y = 2! Bogpacraiomas, 1o 1 < z < 4.
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Haubosb1iee tesoe penienne 3, HauMmenblilee 1enoe 2. Mx npousseenue:
2-3=6.
Omsem: 6.

810.3% — 3°—27.37 1:9.<0,3-3% — 82.3° + 27 < 0. amena: 3* = 1,

t>0.3t2 — 82t +27 < 0.3t2 — 82t +27 = 0, 15 = 411\/1??81—81’

41440 1, 2 a0 _(_1)_

tio = 3 = 3,t2 = 7,3t 82t + 27 = 3|t 3 (t 27)
(t - %)(t —27) < 0, % < t < 27. Bepuémcesi Kk 3amene: % < 3" <27,
371 < 3% < 33. lNokasatenbHass dynkuusi y = 3° Bospacraer, sHauur,

—1 < z < 3. Haubosbliee uenoe peuierue 2, Haumenbluee tesoe 0. Mx npo-
uspejenue: 2 -0 = 0.
Omesem: 0.

1 1 1
. . 4 = 3.1
311. Vcnosbayst cBOHCTBa CTereHel, HAXOAUM, UTO 82 = (23) 2 =272 =

3 5 5 5 5 5 3
=22,a46 = (22)6 = 226 = 2§.TaKKaK§ > %,TO 23 > 22, a notomy

1 5 1 1 1
82 < 46. M3 HepaBeHcTtBa 4 < 8 < 9 cenyer, uto 2 =42 < 82 < 92 = 3.
1

[TosTomy Lie1ast yacThb uncaa 82 papHa 2.
Omeem: 2.

ol

5
312. Mcnosb3ysi CBOHCTBA CTeNeHeH, HaX0auM, uTo 2712 = (33) 1

)

> =, To
4

4 5 1 5
33 > 34, anoromy 813 > 2712. M3 nepaBenctna 64 < 81 < 125 ciaeny-
1

5 5 1 1 1 4
= 3"12 = 31,2813 = (3%)3 = 3"35 = 33. Tax xax

[SUIF

1 1 1
eT,uto 4 = 643 < 813 < 1253 = 5. [lostomy uenas uactb uucsa 813 paBHa
4.
Omsem: 4.
z—95
z+1

313. Peinasi HepaBeHCTBO

x € (—1;5] (em. puc.[12).

< 0 MeTo/10M UHTEPBAJIOB, MOJYUHM
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Haiiném Bce 3HaueHusi X, 1J1s1 KOTOPLIX BBITTOJIHAETCSI YCJIOBHE

log o <1 + COSz(% + %)) < 0. log% (1 + C082<% + %)) <0

2(T 7T . 2(T | L con2 (T TT .
logs <1+cos <2+ 3)>>0,1+COS (2+ 3)>1,cos <2+ 3)>0,

cos(%—i—%m) #0;%—1—% # %—I—Wk,kEZ;% # wk,k € Z;

x # 3k, k € Z. Takum o6pasom, 1ie/ible pelleHnsl HepaBeHCcTBa i;? <0,

YIOBJIETBOPSIIOILIME YKAa3aHHOMY yCJOBHIO, paBHbl 1,2,4,5. Mx konuuecTBo

paBHO 4.
Omesem: 4.
2
> > _Z
314.Oﬂ3.{i$_+32>/09’ P23 a3
’ x> 3;
-1 . V3z+2-Ve-3—(z—1)
Vv >z ; > 0.
3:5—1—2/\/3;_3, N >0

v —3 > 0npu x, ynosaeropsitoux OJ13, 3HAUUT MO2KHO 00€ YacTH Hep-
BEHCTBA YMHOXUTDb Ha \/x — 3.
V3z+2-Vr—-3—-(xz—-1)20;vV3z+2- vz -3 >z — 1.
[Ipu 2, npunagnexxkawnx OJI3 o6e yacTh HepaBeHCTBA MOJOKHTEJbHBL. Bo3-
BeJIéM 00€ UaCTH HepaBEHCTBA B KBaApar, nojyuum (3z +2)(z —3) > (z—1)%
302 —Tw—6 > 22— 2041: 20°— 557 > 0: (25—T)(@+1) > 0: { °S L
Yuursisast OJ13, nosiyunm x € [3,5; +00).
Omesem: [3,5;+00).
315. Tak kak 22 + . +1 > 0 npuBcex x € R (D < 0), To pelienne HCxo-
HOTO HEPABEHCTBA CBOJMTCS K PELIEHHIO HepaBeHcTBa 7 - 2% — 220+ — 3 > ),
O6osHaunm 2 = ¢, t > 0. Torna 7t — 2t2 —3 > 0; 262 -7t +3 < 0;
(2t —1)(t—3) <0; % < t < 3. Bepuémcest k nepemennoi z: 271 < 27 < 3;
-1 < 2 < logy 3. Tak kak 1 < logy 3 < 2, TO LesbIX pelleHuit Oyaet 3:
r=—-1,r=0,z=1.
Omeem: 3.
316. Haiiném MHOXKeCTBO ukces1, Ha KOTOPOM (YHKLIMK COBNAAIOT, PELLUB CH-
222 —8x +9— |z —2| >0,
cremy § 222 — 8z +9 — |z — 2| # 1,
x> 0.
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PaccmoTpum J1Ba BO3MOXKHBIX CJydast.
0<ax<?2, 0<ax<?2,
1) 222 -8z +9+x2—2>0, 202 —T7x+7>0,
202 — 8z +9+x —2#1; 222 — Tx + 6 # 0;
0<x<2,
x — moboe neficTBUTeNbHOoe uheso, = 0 <z < 1,5,1,56 <z < 2.
(22 - 3)(x — 2) # 0;
T > 2, T > 2,
2)¢ 222 —8x+9—x+2>0, 222 — 9z + 11 > 0,
207 —8x+9—x+2#1; 222 — 9z + 10 # 0;
x> 2,
xr— M060e NeHCTBUTE/IbHOE Yncyo, = 2 < x < 2,5, x > 2,5.
(22— 5)(x — 2) # 0;
JlaHHble (hYHKIMH COBMAJAOT HA MHOXKECTBE
(0;1,5)U(1,5;2)U(2; 2,5)U(2,5; +00). Haiiném HaTypasibHble U MOJI0KHUTEb-
Hbl€ TIOJyLIe/Ible UHCJIA, HA KOTOPbIX (DYHKLIMK He coBmanaioT: 1,5, 2, 2,5. Ux
cymma 1,6 +2 + 2,5 = 6.

Omeem: 6.

17. Mckomasi o6J1acTh onpeaeseHust siBJIsIETCs MHO2KECTBOM pemeHHﬁ CUCTE-

. T
1 —sin ==
Mbl 2

5—|z|— |z +3] > 0.
Pewum KaxKJ10€ HEPaBEHCTBO OTAEJIbHO.

1)1—5111@>O,sinﬂ<1,%#%+2wk,k€2;x7&1+4k,k€Z.

>0,

2 2

2)5 — || = [z + 3| = 0.

T < -3 Tz < -3 r< =3

) s R u< _

-3<z<0, -3<z <0,
6){5+x_x_3>0; {0.332_2; = -3<2<0.

€T > 0, x > 07 T > O7
B){5$x320; {2x>2; {:Eél; =0<z <L
MHoxecTBo peliienuii HepaBeHeTBa: —4 < ¢ < 1
O6aactb onpejesenust 1aHHok GyHKUMH [—4; —3) U (—3; 1) coiepKuT uetbipe

LeJIBIX UHCJIA.
Omesem: 4.

318. Haiiném o6sactb onpejeseHus JaHHOH (DYHKLHH, PEIIMB HEPABEHCTBO
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22 —8x+16 | =z 3
= 0 e - e 1< = —
1 +4\1, 1\2|x 4| 4+

BEHCTBA PaBHOCUJIbHO CUCTEME HEPABEHCTB

-1<3 < 1. Peurenne nepa-

£
4

6|z — 4] + 2z > —4,

3 x

= — =z >

2|x 4|—|—4/ 1,
6|z — 4]+ < 4.

3 x
Oy L <1
2|9: 4|+4\1,

Paccmorpum 1Ba cayuasi.

4
r—4<0, x <4, a:<2,
)¢ 6(4—a)+x>—4, —5x > —28, x<€8, = pelleHUHl HeT.
2
2

4 - <4 -5z < —20;
6(4—x)+x S 0 v 4
4
x—43>0, x> 4, £Z2%
oW 6z —4)+2>—4, { Tx>20, x>2—70, x =4
6(z —4) + < 4; Tz < 28;
(x—4)+x x v <4
O6JacTb onpeneJ/ieHust l[aHHO[;'I prHKLU/H/I — MHO2KeCTBO, COCTOdAlIee M3

ojtHoro anementa {4}. HanGousbliee tesioe uncsio 4, HauMeHbllIee 11eJ0e YHe-
J10, BXOJIsALIee B 3TO MHOKeCTBO, 4. Ix cymma 4 + 4 = 8.

Omeem: 8. )
319. Tak Kak pyHKuus y = t4 onpenenena npu seex t > 0, To HalaEM 06-
JIaCTh ONpeJieseHNs JaHHOM QYHKLMK Ha TpoMexKyTKe (—6; 0) pelinB cucteMy
HepaBEeHCTB
{—6<sc<0, {—6<x<0, {—6<33<0,

3—2a|+z>0; 3—xz+x>0; 0-z>-3;
Ha 3anaHHOM npomexxyTKe 06/1acTh onpeieseHust JaHHOH (hYHKIMH
(—6;0) COEPKHUT O LIEJIBIX UHCEJI.

Omeem: 5.
320. O61acTbIo OnpeaeneHus JaHHONH DYHKIMK SBJISIETCH MHOMKECTBO pellie-
it HepasencTsa logg 4 (0,20 — 1| — 1 > 0, logg 4 0,27 — 1] > 1,

-1/ <
logg 4 [0,22 — 1] > logg 4 0,4, { |00,722x$_ 11;\0;0747
TaK Kak pyHkuus y = logy 4 ¢, ¢ > 0,0 < 0,4 < 1 yGbiBatouasi,
{ —0,4<0,2z —1<04, {0,6<0,2z<1,4, {3<x<7,
x # b; x # b; x # b;

=3< 2 <5, 5 <z 7. O6nacts onpeneseHus JaHHOH PyHKLIHH
[3;5) U (5; 7] conepkuT 4 LieJIbIX uuca.

Omsem: 4.

= —-6<x<0.
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321. O6usacTbio onpejiesieHns1 TaHHOH QYHKLMH SIBJISIETCS] MHOYKECTBO pellie-
2045 _q 0, 20 +5— |z +1]
|z + 1] |z + 1]
BCeX o # —1, 3HAUHUT, HEpaBEeHCTBO PABHOCHIILHO HEPABEHCTRY
2e+5—|z+1] >0, z # —1.

HUIl HEpaBEHCTBA >0, |z+1] > 0, npu

1 T < —1, Tz < -1, < -1, e g1

2 +5+x+1>0; | 3z>—6; | 2> -2 . '
.’17>—1, $>—1,

2){2x+5—x—1>0; {x>—4; z> -l

O6nactb onpeesenust 1aHHOH GyHKuUmMH (—2; —1)U(—1; +00). Hanmenb-
1ee mesoe yucyo 0.

Omsem: 0.
322.y = V16 — 13 - 3~ I=l. Haiiném E(y) u BbiGepeM HauMeHbliIee [eJ10e 3Ha-
uenne. [z| > 0, |¢] < 0, 0 < 37171 < 3% —13 < —-13 .37l < 0,
3<16—13-371*1 <16, V3 < V16 —13-37 11 < 4,
E(y) = {\/3, 4), HauMeHbllee [eJoe 2.
Omsem: 2.

323.y = 1—25\/7 cos2x — 12 cos? x + 23. Haiiném E(y) 1 nocuntaem Kosuue-

CTBO LEJIbIX 3HAYEHHH.

7cos2z —12cos? x + 23 = 7(2cos? x — 1) — 12 cos? & + 23 = 2 cos? x + 16;
0<cos?z<1,0<2c08?2 <2,16 <2cos?x+ 16 < 18,

4 < VTcos2x — 12cos? x + 23 < V18,

30 < %\/7(:05 2 — 12cos?2z 4+ 23 < 15 ZV 18 ~ 31,8. Llenble 3HaueHHs B

sToM npomexkyTke: 30, 31. Beero 2.
Omeem: 2.

324. y = 137\/ 49sin” 2z + 16. Haiiném E(y) v mocuutaeM KoJuuecTBO Lie-

Jbix 3Hauennil 49sin? 2z + 16. 0 < sin?2z < 1, 0 < 49sin?2z < 49,

16 < 49sin? 22 + 16 < 65,4 < \/49sin” 27 + 16 < /65,
174 17 /495in? 2z + 16 17\/_ 17-4 _ 992 17\/_ 5,

3 3 3 3’
[lennie 23, 24, ..., 45. Bcero 23.

Omeem: 23.

325.y = log /5 (—x* — 10z).
Tak kak /5 > 1,10y = log, /5 ¢ MOHOTOHHO BO3pacTaioLlas, 3HaUUT €& Hau-
GoJbliiee 3HaueHne npu t = —x? — 10z HauGosblIeM. ¢ HAMGOJbILIEE MPH
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_10 _

=0, To= "% = —=5. Ynano, = log sz (—=25+50) =

=log 525 =4log; 5 =4.

396,y — 10 .

326. y = ZRr ol ®yHKIMs npejcTaBisieT co60i Apobb, B UMCIUTENE

KOTOPOH MOJIOXKHUTEJIbHOE UHCJI0, 4 B 3HAMEHATeJ 1€ KBaJlpaTHbII TPEXUJIeH, PU-
HUMAIOLIME MOJIOXKUTE/IbHbIE 3HaueHUs! (1epBbli KO3 PULMEHT GoJbliie HYJs,
JMCKPUMHHAHT OTpULIATE/bHbIH ). Torna MeHblleMy 3HaueHHIO

3HAMeHaTe/Il COOTBETCTBYET GoJibliiee 3HaueHHe GpyHKimu. 22 — 8x + 21 npu-

HUMaeT HauMeHbllIee 3HaUYeHHE IIPU & = % =4.

10 _ 10

Ynane. = Y(4) = 632721 5 2.
Omeem: 2.
_ _ 2 _ -1, _ —8 )
327. y = —8(4a* — 4z +3)" 1y v pr X (byHKUUSI TIpeICTABJISIET

co60#1 1po0b, B UMC/UTE/IC KOTOPOH OTPULIATENIbHOE YUCIIO, @ B 3HAMEeHaTeJle
KBaJ1paTHbIH TPEXUJIeH, MPUHUMAIOLLMI JIMLLIb MOJIOXKUTE/bHbIE 3HaueHHs1 (1ep-
BB KO3((HULMEHT MOJIOKUTENbHbIN, TMCKPUMHHAHT OTPHLATEbHBIH), TOT1a
MeHbIlIeMy 3HAMEHATEJII0 COOTBETCTBYET MeHblllee 3HAaUeHHe (PyHKLHH.

422 — 42 + 3 NnpUHUMAaeT HauMeHblllee 3HaueHue MPH T = % = %
Ynanm. = y(%) = ﬁ = _78 =—4

Omesem: —A4.
328.y = E ol Haiiném E(y) u BbiGepem HauMeHbliee Ledoe: |z| > 0,
—lz| <0, 0 < 27lPl <20 —1 < —27*l <0, 4 <5—-27P <5
1w a7

5 T 527kl T 4
Yuanm. uenoe = 4.

329.y = log;(3424x—622) sanana na [—/3+2; 4. Haiiném E(y). y = log, ¢
MOHOTOHHO BO3pacTaeT U NPUHMUMAET HauOOJIblee 3HAUEHHE NP ¢ HAHOOJIb-
wem. t = 3 + 24z — 622, 10 ecTb Npu T = :—?21 =2.
Ynans. = Y(2) = logs (3 + 48 — 24) = log, 27 = 3. A HauMeHbliIee
min{y(2 —v/3);y(4)} = min{2; 1} = 1. Carenoparensno E(y) = [1;3]. dau-
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Ha OTpe3Ka, KOTOPbIH sBJIsieTCs 06JIACTbIO 3HAUEHHH JI/Isi TAHHOH (YHKIMH Ha
[—V/3 + 2; 4], pasna 2.

Omsem: 2.

330.y = 2-3°Tt — 9% — 8 na [0;3]. O6o3nauum 3% = ¢, t € [1;27).

y=—t>+6t—8. yHaH60ﬂbmeenpnt:g:3. y(3)=-9+18-8=1,

y(1) = =146 —8 = -2, y(27) = —272 +6 - 27 — 8 = —575,
E(y) = [-575;1]. lnuna otpeska 576.
Omsem: 576.

331. 3anuuiem naHnyo GyHKIMIO B BUIe y = log1 (tg(% — xQ)) Tak kak
3

0 < % < 1, To dynkuns y = log ¢ MOHOTOHHO yObIBAIOLIASL. Yyaum NPH t
3

HauboJIbIIeM. ¢ = tg(% — x2>. Dynkunsa t(k) = tgk, k # % +mn,n € Z

Y
MOHOTOHHO BO3pacTaiolast. tyaus Npy k Haubosbliem. k = 3~ 22 npunuMaer

HauOoJsblIee 3HaueHne npu x = 0,0 € [—%; %}

Yuaum = y(O) = log% (tg %) — 7%'

1
Omsem: 5"

332. Tak Kak 0 < % < 1, 10 dpyHkuus y = log1 ¢, ¢ > 0 MOHOTOHHO yObIBa-
3

IOLIASA. Yyaus NPHU t HAUMeHbIIEM. ¢ = 222 — 42 + 3 NpUHMMAaeT HaUMeHbLlee

3HaueHue NMpu & = % =1,1€[-1;2].
Yuaus = y(1) = log%(2 —44+3)= log% 1=0.
Omsem: 0.

333.y = Vcos2zcosx — sin 2z sinx — 31

cos2x cosx — sin2x sinx — 31 = cos 3z — 31.

y= V/t MOHOTOHHO BO3pacTaert, To eé HauMeHblllee 3HaueHue MpU ¢ HAaUMeHb-
ueM. cos 3z —31 nprHUMaeT HauMeHbLUee 3HaUeHHUe, €CJIM COs 3T — HaUMeHb-
uiee, To eCTb cos 3x = —1.

Ynanw, = V/—1 — 31 = /=32 =—V32=-2.

Omsem: —2.
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334. OTtmeTum, uTo <«mnomyiorapudmMuUyeckoe» BblpaKeHHe — KBaJpaTHbIN
TPEXUJIEH C OTPULATEJIbHBIM THCKPHUMHHAHTOM M TTOJIOKHTEJbHBIM T1E€PBBIM
Ko3duunentom. CJienoBaTeIbHO, TOAIOrapuMHUECKOE BbIpaxKeHHe BCe-
ra noJioxkutebHo. OcHoBaHue Jorapudma 6oJibliie eIMHHUIIbI, CeI0BaTEeb-
HO, MeHblleMy (HauMeHbIleMy) 3HAUEHUIO MOJI0rapupMUUECKOr0 BbIparke-
HUsI COOTBETCTBYET MeHblllee (HauMeHblllee ) 3HaueHHe JaHHO pyHKuMH. Haun-
MeHblllee 3HAaUeHNe KBaJpaTHYHAast (DyHKIHUS B HALlIeM Carydae MPUHAMAET MPH
b 12 _ 3
%8R

o(-3) (0412 () 1) -

= log, (9 — 18 + 13) = logy 4 = 2.

Tro —

Omsem: 2.
335. Oynkums npenctapisier co6oil ApoOb, B YMCIUTEE KOTOPOH MOJ0KH-
TesibHOE uncso. [1Ipobb npuHUMaeT Hanbosibliee 3HaUeHHe MPH HaUMEHbILIEM
3HaueHuu sHamenatesisi. Tak kak 0,5 < 1, To pynkums f = logg 5 ¢, ¢ > 0 mo-
HOTOHHO yObIBalOL1Asl U MPUHAMAET HauMeHblllee 3HaueHHe NpH t HaHGoJbLIEM.

t = 4z — 22 HauboJIbllee 3HAYEHHE IPUHUMAET [1PU T = —5 = 2, 2 €[1;3].
12 12
Ynane = Y(2) 10g075<4.2_22) —9

Omsem: —6.

336. Pazjeum uuciutesb 1 3HaMeHaTe b Apoou Ha 2127 (2122 > 0). dyuk-

1
uus NpuMeT Buj y = ——— . Jucauresb ApoO6H — UKUCJI0 M0J0-

1 2x 2z
7 +G)
7 3
JKuTesbHOe. B 3Hamenaresie 1po6u cymMMa AByX MOHOTOHHO yOBIBAIOIIMX MO-
1 1

= <1,0< = < 1). Yuaum NIPH HAaUOOJIbLLIEM

KazaTeJbHbIX (PyHKLHI (0 < 3

2z 2z
3HAUYEHHWHU 3HaAMeHaTeJisd. (l> + (l> MNpUHUMAaeET HauboJibllee 3HaUeHHe

7 3
21
Ha otpeske [0,5; 1] npu & = 0,5. ypaum = ¥(0,5) = ——= = 2,1.
347
Omsem: 2,1.
337. PaccmorpuM JaHHy10 (yHKLHIO KaK yacTHOe ABYX yHKLmH g(z) n f(x).
Jlnist oTBeTa Ha Bonpoc 3a1auu HeOOXOAMMO HAUTH Gyaus, fuaum-
2

@OyHKIMS ¢ = t3 MOHOTOHHO BO3pacCTalOLIAfl. Guaug KOTAA t HauboJblIee.
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[ ¥4
VINCIAL \
[ AL,
\[ o] [\ /l x
Puc. 13.
_ 7 43 .
k = 6% — ¢ Mpumumaer HauboJiblliee 3HAUEHHE Ha MPoMexyTKe [7;13]

npu x = 13. Oynxkuus f = Vk na oTpeske [7;13] MOHOTOHHO yObIBAKOLIASL.
k = 30 - 21' fHal/IM HpI/I xr = 13

2
i )

4

Ynano = Y(13) V30—2-13 2 9

Omeem: 22.

3z°—az+2

338 Y = 2 ‘ “ — 23w2—aac+2—6w2+4aw — 2—3x2+3aw+2

: 431272az ’
Oynkupst y = 28, 2 > 1 MOHOTOHHO BO3pACTAIOLIAs. Ymax B TOUKE, B KO-
TOpO#i t HMeeT MakcUMyM. t = —3x2 + 3ax + 2 UMeeT MakCHMyM B TOUKe

-3

T =g (_(;) = %. [To ycnoBuio = 5. Haiiném a u3 ypaBHenus % = 5.
a = 10.

Omsem: 10.
339. I1ee Touku Munumyma x = —3 u x = 0,5.

Omsem: 2.

340. KioueBast naest: B Touke MakcHMyMa NpoH3BO/iHAS MEHSIET 3HaK C IJItoca
Ha MHHYC, CJIE[I0BATENbHO, FPadHUK TPOU3BOJHON B TOUKE MAKCHMyMa fepece-
kaet ocb OX cBepxy BHHS.

[Tpoussonnast pynkuuu g(z) = f(x) — x — 2 Ha npomexytke (—4;6) pas-
Ha ¢'(x) = f'(z) — 1. Takum oGpasom, B TOUKaX MakcuMyMma (yHKIHH g(z)
rpaduK QyHKUH y = f'(x) 10JKeH nepecekaTb NPsiMylo y = 1 CBepXY BHU3.
W3 pucynkall3 Buano, 4To TaKMX TOUeK 4.

Omsem: 4.
o 3
A1, 1.1 =logy T p =
peoGpasyem dynkimio g(z) = log, 22+ dr + 12

% +4x + 12 1
. Tak Kak ocHOBaHHe — MeHblle 1, TO HaUMeHblllee 3Ha-

sls Ty i
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yeHue QyHKUMH g(z) Ha oTpe3Ke [—6; 0] focTHraeTcs B TeX XKe TOUKax, 4To

2® + 4z + 12

— s

2. 15t Haxoxk/1eHus1 HaubodIbliero 3HaueHust yHKUMH f(x) Haiaém Tou-
2r+4 x=-2

=3 f@=0s { © € (=6;0).

x = —2. Jlanee, HaxoaMM 3HaueHHs PYHKLNH B TOUKE IKCTPEMyMa H Ha KOH-

HauGoJiblllee 3HaueHue pyHKUUN f(x) =

KM 3KcTpemyma. Mmeem, f/(x) &

uax orpeska. [losyuaem, f(—6) =8, f(—2) = %, £(0) = 4. CrenoareJibHo,

HauGoJibliee 3HaueHne ¢yHkumK f(x) Ha otpeske [—6; 0] paBHo 8.

3. Takum 06pa3oM, HaUMeHblIIee 3HaueHHe PYHKIMK g(x) Ha OTPe3Ke
[—6;0] paBHo log1 8 = —1,5.
1

Omeem: —1,5.
342. 1. O6nactbio onpenenenus GyHkumk y = /121 — 22 aBasioTCs BCe 3Ha-
ueHHst apryMeHTa x, yJ10BJeTBOpsiolHe HepaseHcTBy 121 — 22 > 0 &
121 > 2?2 & |z < 11 & —11 < 2 < 11. Urak, pynkums y = /121 — 22
onpesesnena na orpeske [—11; 11] u, Tem 60Jiee, Ha oTpeske [—6v/2; 41/6].
2. Ha npomexytke [—11;0) dynkumus y = 121 — 22 ctporo Bogpactaer, a
Ha npomexkyTke (0;11] — cTporo y6biBaeT. A Tak Kak KBajpaTHbIH KOpeHb
SIBJISIETCSI MOHOTOHHON (DYHKIIMEH CBOEro apryMeHrta, TO 3ajaHHasi (DyHKIHsI
y = /121 — 22 Ttak xe cTporo Bospacraet Ha [—11;0) u cTporo yGbiBaeT Ha
(0; 11], noaToMy HaHGOJIbILIETO CBOETO 3HAUEHHsI HA O0JIACTH ONpejiesieHH s, a
3HauuT M Ha oTpeske [—6+/2;4+/6], ona pocturaer B Touke x = 0. [TocKosb-
Ky (ynkuus y uéthas, 10 y(—6v/2) = y(6v/2), u TaK Kak 6v/2 < 4v/6, T0
y(6v/2) > y(41/6). Tenepb na otpeske [—6v/2; 44/6] naxoaum, uto
Yuann = Y(4V6) = V121 —96 = 5, a Yyaus = »(0) = V121 = 11. Takum
00pasoM, Yyaus — Ynanm = 11 —5 = 6.

Omesem: 6.
343. Touka z ABJAETCS TOUKOI MUHUMYMa (yHKIMK f (), €CJIM TPOU3BOHAS
f/(x) mensier B 310i1 Touke 3HaK ¢ "—"Ha "+". U3 rpaduka f’(x) Buaum, uro
x = 0 eJIMHCTBEHHASsI TAKasi TOUKA.

Omesem: 0.
344. O6nactb onpenenenusi y(x): oTpesok [—3; 7).

[MpousBoanas y'(z) = __ror onpesesieHa Ha [—1; 6], u

V21 + 4z — 22

y'(2) = 0. Takkak y'(z) > Onpuz € [-1;2), ny'(z) < Onpux € (2;6], T0
x = 2 — TouKa MakcumyMma y(x) Ha [—1; 6], 109TOMY Yyaus = y(2) = 5.

Hsznaresserso «/lernon» www.legionr.ru



Pernenne 3anaun| 345 87

A rakkak y(—1) =4, ay(6) = 3, T0 Yyaum = Y(6) = 3, ¥ Yyans —
— Yyaum = O — 3 = 2.

Omsem: 2.

345. Oynkums f(x) MOXKET NPUHUMATh HAMGOJIbIIIEe 3HAUEHHE HA OTPE3KE JIH-
60 B TOUKe MakCHMyMa, B KOTOpOil mpousBomHasi f'(x) MeHsieT CBOH 3HaK C
«+» Ha «—», 160 Ha OIHOM U3 KOHLOB oTpe3Ka. [TockosibKy nzobpaxkéHHas
Ha pucynke [14 npoussonnast f’(z) HemosoxuTebHA Ha oTpeske [—4; 1], To
¢yHKiws f(x) He Bo3pacTaeT Ha ITOM OTPE3KE H, CJIeI0BATENbHO, TPHHUMAET

HauboJIbllIee 3HaUeHUe Ha JIEBOM KOHLIE OTpe3Ka, TO €CTb B TOUKE g = —4.
14Y
&
4 1 4
-
// N \\
-
{
1
Puc. 14.

Omesem: —4.

346. HauGouiblilee U HauMeHblllee 3HaUeHUsI Ha OTPe3Ke (DYHKIIMSI MOYKET NPH-
HUMAaTh TOJbKO Ha KOHLIAX OTPe3Ka HJIH B TOUKAX SKCTPEMyMa, TO €CTh B TOU-
Kax, Ille eé MpoM3BoJHAsi paBHa HyJio JuGo He cyuiectByeT. [IpousBoaHas

In2
y'(x) = 6;2—][12 CyLLECTBYET BO BCeX ToUKax oTpeska [—2;v/3] u obpatua-

eTCsl B HyJ/1b B €MHCTBEHHO! TouKe 3Toro otpeska: x = 0. CjenoBaTesbHo,
3TO TouKa sKcTpemyma. Tak kak y'(z) < Onpuz € [—2;0), u y'(z) > 0
nprn z € (0;/3], T0 2 = 0 — Touka MuHEMyMa (yHKLMK y(T) Ha OTpe3Ke

[—2; V3], ¥ yuanw = y(0) = —12. HauGouibiuee 3Hauenue y(x) nputuma-
eT B 0JIHOM H3 KOHLIOB oTpe3ka. Tak Kak y(—2) = —%, ay(V3) = —%, TO

3 3
Ynano = y(*2) = e U Ynane — Yuaum = 1 (*12) = 11,25.

Omsem: 11,25.

347. Odynkums f(x) MOKET IPUHUMATH HAUMEHBILIEE 3HAUEHHE HA OTPE3KE JIH-
60 B TOUKE MUHUMYMa, B KOTOPOH NPon3BojiHas /() MeHsieT CBOM 3HaK ¢ «—»
Ha «+», MO0 Ha OJIHOM U3 KOHLIOB OTpe3Ka.
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[TockosbKy H3oOpakénnast na pucynke|15 npousoanas f/(x) neorpuua-
TeJibHA Ha oTpesKe [—2; 5], To PyHKums f(x) He yObIBaeT Ha STOM OTPE3Ke H,
CJIeI0BATeNIbHO, MPUHUMAET HAUMEHbLee 3HaUeHUe Ha JIEBOM KOHILIE OTPe3Ka,
TO €CTb B TOUKE g = —2.

A \
L - i
N\ /
\J N
NN
- N EEER
ol 51X
-1
Puc. 15.

Omsem: —2.

In4
348. INpoussoanas ' (z) = 10% onpenesena Ha [—v/2;1], n y/(0) = 0.

Tak kak y'(z) < Ompuz € [—v20), uy/(x) > 0npuz € (0;1], 10
z = 0 — Touka MunnmMyma y(z) Ha [—v/2; 1], nostomy yyaus = y(0) = —20.
5

A tak kak y(—v2) =~ ay(1) = ~5.10 guaws = y(—v2) = ~2.

Yuau6 — Ynaum = *3 — (—20) = 18,75.

Omsem: 18,75.
349. U3 rpacuxa BumHO, uTO Ha 0Tpe3ke [—6; 0] pOM3BOIHAST HEMOMOKHTEb~
Ha, a Ha otpeske [0; 4] HeoTpuLaTe/bHA. 3HAUMT, €IMHCTBEHHASI TOUKA SKCTPe-
Myma (yHkiu O sIBJIsIeTCsT TOUKOH MUHAMYMA, U B Hell (DYHKUHMSI PUHAMAeT
HaMMeHblllee 3HaueHHe Ha oTpeske [—6; 4].

Omesem: 0.
350. Oyukuus f(x) ne yowisaer, ecau f'(x) = 0. M3 rpaduka BUAHO, 4TO KO-
JIMUECTBO LIEJIbIX 3HAUEHHI apryMeHTa, JUisi KOTOPBIX BLIMOJHSIETCST 3TO YCJI0-
BHE PaBHO 6.

Omesem: 6.
351. U3 rpadmka npousBoHOI caeayeT, uTo npoussoanas f’(x) HenosoxKu-
TeJibHa Ha npomexxyTke (—6; 1], cie0BaTeIbHO, Ha 9TOM MPOMEKYTKE (HyHK-
uust f(x) He BospactaeT. [1poTsi2KEHHOCTb ITOrO IPOMEKYTKA paBHa 7.

Omsem: 7.
352. Touka MuHMMYMa (DyHKIIMH — 3TO TOUKA, B KOTOPOK MPOM3BOAHAS (yHK-
LMK PaBHA HYJIIO K MEHSIET 3HAaK C MUHYyca Ha mJjioc. Ha saganHom npomexytke
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rpacuk npou3BoOAHON nepecekaeT ocb Ox B JIBYX TOUKax, MPH 3TOM TOUKOH
MHHUMYyMa SIBJISIETCS TOJIbKO TOUKa & = —6.

Omeem: —6.

353. Touka MakcHMyMa PyHKIMH — 3TO TOUKA, B KOTOPOU MPOU3BOIHAS (DYHK-
LIMM PaBHA HYJIIO U MeHsIeT 3HaK ¢ MJitoca Ha MUHyc. Ipaduk npoussonHoil ne-
pecekaer ocbk Ox B TPEX TOUKAX, TIPHU ITOM TOUKOH MaKCHMyMa SIBJSIETCS TOMb-
KO TOUKa T = —3.

Omesem: —3.
354. Touka MUHMMYMa (DYHKLMH — 3TO TOUKA, B KOTOPOH MPOH3BOJHAS (PyHK-
MK paBHa HyJIIO H MEHsIET 3HAK ¢ MHHyca Ha nJioc. Ha 3aranHoMm npoMekyTke
rpacyK NMPou3BOAHON MepecekaeT ocb Ox B JABYX TOUKaX, MPHU 3TOM TOUKOH
MHHUMYMa SIBJISIETCS TOJIbKO TOUKA & = 2.

Omeem: 2.
355. U3 rpacduka Buano, uto Ha oTpeske [—6; —3] mpousBoaHas HeOTpUIA-
TesIbHA, a HA OTpe3ke [—3; 5] HeMnosoKUTeIbHA. 3HAUUT, eIMHCTBEHHAs TOU-
Ka 9KCcTpeMyMa (PYHKUMH —3 ABJSETCS TOUKOH MaKCUMyMa, U B Hel (DyHKIIHS
NPUHUMAaeT HauOoJIbIliee 3HAUEHHe Ha oTpeske [—6; 5.

Omeem: —3.
356. M3 rpadrka BuaHO, uTO Ha BCéM oTpeske [1; 11] mpousBoHast MoJoK1-
TeJIbHA, 3HAUUT (PYHKLHMS MOHOTOHHO BO3PACTAET HA STOM OTPE3Ke U MPUHUMA -
eT HauboJIbllee 3HaUeHHe Ha TPaBOM KOHLE 3TOT0 OTPE3Ka.

Omeem: 11.

2 aBnsieTcs uéTHOM Ha Beell UMC/IOBON NPSIMOM, MOITO-

357. OyHkuus % —x

My MHO2KECTBO €€ 3HAUY€HHH Ha OTPE3Ke |:— ?,O:| COBIIaJa€T C MHO2Ke-

CTBOM €€ 3HauY€HHH Ha |:0, ?:| . Ha sTom mHOXKecTBe oHa NpUHUMaeT 3Ha-

YeHHus {0, %:| Tanrenc B HepBOﬁ YEeTBEPTH MOHOTOHHO BO3pacCTaeT, [I03TOMY

MakKCUMaJbHOE€ U MUHHMaJIbHOE 3HAUY€HUsT OH NMMPUHUMAET Ha KOHLAX OTpe3Ka

] 12T 20
[0,4]tg T tg?0=1,

Omeem: 1.

T T
358. Ha ykazannom oTpeske « — 2 NIpUHUMAET 3HAYEHUS! Ha {—'

ki
2 4’3
CHHYC MOHOTOHHO yObIBaeT. [To3ToMy MHHHUMaJIbHOE U MaKCHMaJIbHOE 3Haue-

}, rje Ko-
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HUsI KOCHHYC IIDHHUMAeT Ha KOHLAX OTpe3Ka [%, %} . cos? %—i—cos2 % =0,75.
Omsem: 0,75.

s

4

TaHreHc Ha 3TOM OTpe3Ke MOHOTOHHO BO3paCTaeT, M03TOMY MaKCHMaJsbHOE

359. AprymeHT TaHreHca — sin x NPUHUMAET 3HAUEHUS U3 OTpe3Ka [—%; %}

MUHHMaJ/IbHOE 3HAaUeHHe TPUHUMAET Ha ero KoHIax. tg? g + tg? (—%) =2.

Omsem: 2.

360. Oynkums y = f(), umerowas npoussomnyto y = f’(z), Bozpacraer
Ha HEKOTOPOM MPOMEXYTKE, ec/ii Ha 9ToM npomexytke f'(x) > 0, npuuém
paBeHcTBO f’(z) = 0 jocTuraercs JiMlIb B KOHEUHOM uKcsie Touek. [Tostomy
IJ1s1 PeLleHnst 3aaul HeOOXOMMMO MOCUMTATh HAHMeHbLIee KOJHUECTBO MPO-
MEXKYTKOB, COZIepKALLIMX B COBOKYIHOCTH BCe 3HAUEHHUsI apryMeHTa, /11 KOTO-
pbIX rpaKK MPOU3BOJHON JIEKHUT He HIXKe 0CH aGCLMCC W HMEET C Hell JIHIIb
KOHEeUHoe uncsi0 o6uwmx Touek. M3 pucynka 16 caeayer, uto TpeGyembix npo-
MexKyTKOB Tpu: (—7;al, [b; ], [d; 3).

YA lﬁ
| |
| ] \ 1 |
| i
-7 Al b e\ loNd[3
Puc. 16.
Omesem: 3.
361. [Tnan pewenus: 1. Haitném MHOXKeCTBO 3HAUEHHH BbIpaXKeHH s
3r  wa? . .
5 T g T E [—V/3;2]. 2. Ucnonib3yst cBOHCTBA MOHOTOHHOCTH (hyHK-

UMK y = sinz, onpesiesuM eé ToBeJieHHe Ha HAlJIEGHHOM MHOYKECTBE, a TaKxkKe
HaiiéM Haubo Iblllee U HaHMEHblIIee €€ 3HaUeHHe Ha 3TOM MHOXKecTBe. 3. Bbi-
UMCJIUM PA3HOCTb MEXK/Y HAUGOJIbIINM 1 HAHMEHbIIUM 3HAUEHUEM HCXOIHOM
(YHKIMH.

2
s T -
1. Tak kak BbipaxeHue g(z) = 3T LT o nseres KBaJlpaTHbIM TpExujie-

2 6
HOM C OTPHLATEJbHBIM CTAPIIMM KO3(D(HIIMEHTOM U HYJEBBIM BTOPBIM KO3(-
(HLMEHTOM, TO ero HauboJIbllIee 3HaUeHHE Ha BCEH UMCI0BOH OCH IOCTHTaeTCs
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npu z = 0 1 paBHO 37% Tak kak 0 € [—+/3;2], T0 3% — HaubouJiblllee 3Ha-

ueHHe Bblpaxkenns g(z) u Ha oTpeske [—+/3;2]. Haumenbluee sHaueHHe Bbi-
paxkennsi g(x) Ha oTpeske [—+/3;2] GyjeT 10CTHraThbCsl B OJHOM M3 KOHIOB
31010 oTpeska. Tak kak g(—v/3) = =, a g(2) = ‘%T, TO [5%7 3771 — MHO-

2
XKECTBO 3HAUEHHH BbIpaXKeHHsI 3% - % npu x € [—/3;2]. 2. B cuay Toro,

UTO (PYHKUMS y = Sin & MOHOTOHHO YObIBaeT Ha OTpe3Ke [E g

5 7}, OHa yObl-

5m. 31 . 3T por 1
BaeT U Ha OTpe3Ke [6’ 2} C [2, 5 } CuienoBaTteJibHO, sin 6 — a1

sin 3771- = —1 — COOTBeTCTBEHHO HaHuOOJIblllee H HAUMeHbllIee 3HaUeHHe beHK-

MK y = sinx Ha oTpeske {%, 3771 3. Takum o6pasom, HCKOMasi pa3HOCTb

paBHa 3,2 - % 32 (~1) =48,

Omesem: 4,8.

362. dyukuns y = f(z), umerowias npousBoanyo y = f'(z), yobiBaer Ha
HEKOTOPOM MPOMEXKYTKe, eCJsii Ha 3ToM npomexkytke f/(z) < 0, npuuém pa-
BeHcTBO f(2) = 0 gocTHraeTes Jiiib B KOHEUHOM uKcsie Touek. [TosTomy st
peleHus 3a/1aul HEOOXOJMMO IOCUHTATh KOJHUECTBO MPOMEXKYTKOB, COEp-
XKalIMX B COBOKYITHOCTH BCE 3HAUEHHST apryMeHTa, JUIsi KOTOPBIX TpadHK Mpo-
M3BOJIHOM JIEXKHT He Bbillle OCH aGCLUKMCC W HMeET C Hefl JIHLIb KOHeYHOe UHC-
J10 061X Touek. M3 pucyrka 17 caienyer, uTo TpeGyeMbiX IPOMEXKYTKOB J1Ba:

[a; b] v [c; d].

YA

=¥ |

Omeem: 2.
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363. Oyukunst y = f(x), umerolas npoussojnyo y = f’'(x) yObiBaer Ha
HEKOTOPOM MPOMEXKYTKE, eC/i Ha 3ToM npomexkyTke f/(x) < 0, npuuém pa-
BeHcTBO f(2) = 0 gocTHraeTes Jiiib B KOHEUHOM uKcsie Touek. [Tostomy s
pelleHnst 33124l HeOOXOAMMO MOCUMTATH KOJMUUECTBO MPOMEKYTKOB, COEp-
JKallkX B COBOKYMHOCTH BCe 3HAUEHHsI apryMeHTa, /151 KOTOPbIX rpaduK mpo-
M3BOJIHOM JIEKUT He BbILlie OCH aGCLMCC M HMeET C Hell JIMLIb KOHEUHOe YUCJ/I0
o6ux Touek. M3 pucynka 18 ciemyer, uto TpeGyeMblii POMEKYTOK TOJIBKO
omut: (—8;al.

YA
N\
|
| 1
{ o
-8 la ol 12[x
—
Puc. 18.

Omesem: 1.

364. Sanannas QyHKIMs UMeeT 3 CTallHOHAPHbIE TOUKHU (TOYKH B KOTOPBIX MPO-
13BOJIHAs paBHa HYJ10 ). ToukaMu MakcHMyMa SIBJISIFOTCS Te U3 HUX, MPH repe-
X0Jle uepe3 KOTopble MPOU3BOJIHAS MeHSIET 3HAK C + Ha -. TaAKUX TOUueK HeT.

Omsem: 0.

365. 3anannast GyHKIMS HMEET 3 CTallMOHAPHbIE TOUKH (TOUKH B KOTOPBIX MPO-
M3BOJHAS PaBHA HYJI0). TOUKaMH MUHHMyMa SIBJSIIOTCS Te U3 HUX, MPH Tepe-
X0/le uepe3 KOTopble IPOU3BOJHAs MEHSIET 3HAK ¢ «—» Ha «+». Takas Touka
OJlHa.

Omsem: 1.

366. Tak kak npu a > 1 dynkuus y = log, x CTPOro Bo3pacTtaer Ha Beeil
uMc10BO# ocH, To dyHkuus f(x) = 1,25log, (722 — Tz + 2) nocturaer cBo-
€ro HauMeHbIlIero 3HaueHHsl, KOrjla HauMeHbLIero 3HaueH sl JOCTUraeT (hyHK-
st g(x) = Tz — Tz + 2. Yl nao6opor, 3afannast GyHKLMs JOCTHrAeT CBOETo
HauGoJIbLIEro 3HaUeHHs!, Koria (QyHKIMS g(x) A0CTHraeT CBOEro HauboJblie-
ro 3Hauenusi. Takum 06pa3om, OThIlLEM CHauala HauGOJIbllee U HAUMEHbIlee
3HaueHusi pyHKIMK g(z) Ha oTpe3ke [—1;1]. lust 3T0Or0 HallAéM POU3BOIHYIO
g'(z) = 14z — 7. TlpupausiB eé K HyJ0, nosyuum 14z — 7 = 0, z = 0,5;
g(0,5) = 0,25. Tenepb HaiiaéM 3HaueHHst PYHKUMU g(2) HA KOHLIAX 3a]IaHHOTO
orpeska. g(—1) = 16; g(1) = 2. CunienoBaresibHo, GyHKUMS g() MMeeT Hau-
6oJibIllee 3HAUEHNWE B TOuKe = —1 1 HauMmeHblee B Touke x = 0,5. [Tosy-
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yaeM, uyto PyHKIWMs f(x) MpUHAMaeT HauMeHblllee 3HaueHHe B Touke z = 0,5;
£(0,5) = 1,251og, 0,25 = 1,25 - (—2) = —2,5 1 HauGoJibliiee 3HAUEHHE B TOU-
ke z = —1, f(—=1) = 1,25log, 16 = 1,25 - 4 = 5. Cymma HauGoJIblIEro u
HaUMEHbIero 3Hauenuit: 5 + (—2,5) = 2,5.

Omesem: 2,5.

367. 3anannas hyHKLMA HMeeT 4 CTalHOHAPHbIE TOUKH (TOUKH B KOTOPBIX TTPO-
M3BOJIHAsK paBHa HyJ110). TOUKaMHi SKCTpeMyMa SIBJSIIOTCS T€ U3 HUX, TIPH Tepe-
XO0Jle uepe3 KOTopble MPOU3BOiHAS HMeeT 60 MaKCUMyM, 60 MUHUMYM. To
€CTb MEH$IET 3HAK C «—» Ha «+», UK € «+>» Ha «—». TakuX TOUeK TpH.

Omesem: 3.

368. Tak kak npu a > 1 ¢yukunst y = log, & CTPOro Bo3pacTaer Ha BCeil
uncsoBoi ocH, To dynkuus f(x) = 12logs (222 + 1) — 4 nocturaer cBoe-
ro HauMeHbLIEro 3HaYeHHsl, KOrjia HauMEeHbLIEro 3HaUeHHs 10CTHraeT yHK-
wist g(r) = 222 + 1. U nao6opor, 3agannasi QyHKIUKMsS IOCTHIAET CBOEro
HauGoJIbLIEro 3HaUeH s!, Korla (PyHKIMs g(x) H0CTHraeT CBOEro HauGoJbLie-
ro 3HaueHusi. Takum 06pas3om, OTbIlLEM CHauaa HanboJiblliee i HaHMEHbLee
3Hauenusi pyHkimu g(z) Ha orpeske [—1;2]. Jlusi 3T0ro HallaémM NPOU3BOIHYIO
¢’ (x) = 4x. IlpupasusB eé k nyJo, noayuum = = 0; g(0) = 1. Tenepn Hatiném
3HaueHust hyHKLMK g() Ha KOHLAX 3ajaHHoro orpeska. g(—1) = 3; g(2) = 9.
CurienoBaresibHO, GyHKLHS g(x) HMeeT HauOOJIblee 3HaYeHHe B TOUKe & = 2 1
HauMeHbllee B Touke = 0. [Tosyuaewm, uto pyHkuus f(x) npuHAMAaeT Hau-
MeHbliee 3HaueHue B Touke x = 0; f(0) = 12logg1 —4=12-0—-4 = —4
1 HaunboJbliiee 3HaueHue B Touke ¢ = 2, f(2) = 12log3 9 = 12 -2 — 4 = 20.
CymMa HauboJIbIero U HanMeHbliero snauenuit: 20 + (—4) = 16.

Omesem: 16.
369. 3ananHas hyHKLMS HMeeT 4 CTallMOHAPHbIE TOUKH (TOUKH B KOTOPBIX TPO-
M3BOJHAs PaBHA HYJI0). TOUKAMH MUHHMYyMa SIBJISIIOTCSI Te U3 HUX, [PU Tepe-

X0Jle uepe3 KOTopble MPOU3BOJIHAST MEHSIET 3HAK ¢ «—» Ha «+». Takasi Touka
ofiHa.

Omeem: 1.
370. V3 ycsioBusi = nipu @ < 0 pynxuust f(x) onpenesena hpopmysiok
f(z) = z(x +8) =22 + 8z, anpux > 0, B cuny uérnoctu f(x),
f(x) = f(—2) = —2(—x + 8) = 22 — 8x. Ypasnenne f(z) + g(x) = 18
pacemorpumnipu z < Oux > 0.

DIIpuax <0, f(x)+g(z) =2(x%+82) = 18, 22 +8x -9 =0,2; = -9,
x9 = 1 — He ynossetBopsier ycqaoBuio z < 0. To ectb npu & < 0 ypaBHeHHe
f(x) + g(x) = 18 umeer oaun Kopetb, z = —9.
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Q) Ipuzx >0, f(z) + g(x) = 2® —8x + 2% + 8z = 18, 2% = 9,21 = -3,

To = 3.1 = —3 — He YI0BJIETBOPSET yCJa0BHIO £ > 0, TO ecTb npu & > 0
ypaBHeHue f(z) + g(x) = 18 TakiKe HMEET OJIMH KOpPeHb, T = 3.
Vckomoe npousBeienne KopHeil pagHo (—9) - 3 = —27.

Omesem: —27.
371. Tak kak y = f(x) HeuérHasi U X9 — HyJb (YHKLHH, TO —Xo TOXKE 5B~

Jsiercst Hys1éM yHkumu. OTpuuatesbHble KOpHU h(z) z1 = —%; r9 = —8.
C _ 2, _ 2 _ _q _
JIeJloBaTeNbHO, KOpHU iy = f(x) 21 = —35 To = §’ = —8; x4 = 8. Tak

Kak y = f(x) HeuéTHas ¥ Bclofy onpenenena, to f(0) = f(—O) = —f(0), 10
ectb f(0) = 0. Takum o6pasom, x5 = 0.

Omeem: 5.
372. T. k. pyHkumsi y = f(x) uéTHasi U &g — KOPEHb, TO —T( TOXKE KOPEHb.
Heorpuuaresnbhbie Kopuu h(z): x; = 2; Ty = ﬁ; T3 = i. Kophu
7 11 10
_ 2. . __2. 28 = _28. B —_3
y—f()l‘l 7332— 7,333 111‘— 1 Trs = 10,x6— 10
Omsem: 6.

373.y = g(—x) - g(x) f(z) — f(x)g(x) - f(=x); 2o # 0.

f(zo) =5, g(x0) = 2.

f(=z) = —=f(z), g(—z) = —g(x), rtak KaK f(z) u g(x) — HeuéTHbIe DYHKIIHH;
Y

= —g*(z) f(2) + f2(x) - g(z) = f(2) - g(2)(f(z) — g(x)) =523 = 30.

Ta.y = g(a) () (0) £ (2)-a)o(—2). 20 0. (20) = 2.glo) =3
= )T. ;Ez) u g)(z:) — uérHble PYHKLHH.

=g(z)- fz( )+ f( ) 9*(x) = f(z)g(x)(f(z) + g(x)) = 65 = 30.
Omsem: 30
75. h(z) = z(z + 2)(3x — 4)(5bz — 2); h(z) =0,
z(x+2)Bx —4)bx —2) =0; 1 =0; 0 = —2; 23 = %; T4 = % Tak
Kak y = f(x) — neuérnasi, o f(—x) = — f(z), 3Hauut, npu & < 0 ypaBHeHue
f(x) = 0 umeer Kopuu 0 u —2, a Ha BCel YUUCJOBOM NPSIMOH ellé KopeHb 2.
Omeem: 3.
376. Tak Kak dyHKumus y = f(x) siBJIsIeTCs1 YETHOM U ONpejieieHa Ha BCell unc-

JIOBOH MPSIMOH, TO /17151 Jt060ro 2 < 0 BHITIOJIHSAETCST PABEHCTBO
() = f(—z) = g(—=z), Tak kKak —x > 0 M TaK Kak MpH JHOOGOM HEOTPH-
1aTeJbHOM 3HAUEHHWH apryMeHTa 3Hauenne GyHkuuu y = f(x) coBmamaer co
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3HaueHueM yHKUMH y = g(x). MTak, 1vist oTBeTa Ha BOMPOC 3a1aul HEOOX0-
JIUMO pelinThb ypashenue g(—z) = g(z) Ha MHOXKECTBE OTPHIATETLHBIX UHCET.
Takum 06pa3om, pernaem ypaBHeHHeE

—z(—z = 2)(—z+2)(—z —4)(—z+9) = z(x — 2)(x + 2)(z — 4)(z + 9),
—z(x+2)(z—-2)(x+4)(z—9) =z(x—2)(z+2)(x —4)(z +9),

(@2 =) ((z—4)(z+9)+ (z+4)(z—9)) =0,

2(2?—4) (2% +52—36+2%—5x—36) = 0, 22(x—2)(z+2)(z—6)(z+6) = 0.
OTpulaTeJbHBIMU KOPHSIMH MOCJIEHEr0 YpaBHEHHUST sIBJISTIOTCS Uicia —2 1 —6.
Nx cymma paBHa —8.

Omsem: —8.

377. Tak kak ¢ynkuun f(z) u h(z) = x — HeuéTHble (DYHKIUH, TO rpa-
(UK KaxK/I0¥ M3 HAX CHMMETPHUEH OTHOCHTEJILHO Hauasia KOOPAMHAT, a 3Ha-
UKUT, OTHOCHTEJILHO HauaJsa KOOPAMHAT CHMMETPHUHO M MHOXKECTBO TOUEK Me-
peceuenuit 3Tux rpaukos. Takum 06pas3oM, HaliIéM HEOTPHLATEbHBIE KOPHH
ypaBHeHusi f(x) = x U 0TOOpPA3UM MX CUMMETPHYHO OTHOCHTEJLHO Hauasa
KOOP/IMHAT, B pe3yJibTaTe MOJIyuHM MOJHOE MHOXKECTBO PELLEHHI ypaBHEHHs!
f(z) = x. [1pu HeoTpHLATEJBHBIX 3HAUEHHUSIX = YpaBHeHHe f () = x paBHO-
cuibHO ypaBHennio g(x) = 2 = z(z + 1)(z —2) = 2, (2> —2 - 3) = 0
1+£V1I+12  1+V13
2 2

=21 =0,203 = . MHO>eCcTBO HEOTpHLIATENbHBIX

KopHell ypaBuenust g(x) = x — {O, 1+T Vl?’} Torna noJsiHoe MHOXKeCTBO

KopHell ypaBHenust f(z) = x — {— 1 +2V 13,0, 1 +2” 13}. Hrak, Bcero 3
KOpHS.
Omesem: 3.

378. Tak kak dynkumu f(x) n h(z) = 2% — uérnbie hyHKIMH, TO TPadUK KaXK-
JIOH U3 HUX CHMMETPHYEH OTHOCHTEJNIbLHO ocH Oy, a 3HAUUT, OTHOCHTEILHO OCH
Oy CUMMETPHYHO U MHOXKECTBO TOUEK IepeceyeHHil 3THX TpacukoB. Takum
006pa3oM, HaliIéM HeoTpuLaTe/bHbIe KOpHH ypaBHenus f(z) = a2 u oTo6pa-
3UM HX CUMMETPHYHO OTHOCHTE/IbHO HauaJia KOOPJMHAT, B pe3yJIbTaTe MoJyuim
TMOJIHOE MHOKECTBO perlenuil ypasuennst f(z) = x2. [Ipu HeoTpULATENbHBIX
3HaueHusx x ypasHenue f(x) = 2% paBHoCH/bLHO ypaBHeHuio g(r) = 2% =
25 — 52% + 2% + 62 = 22, z(2* — 522 + 6) = 0, (2% — 3)(2? — 2) = 0,
2z —V2)(z + V2)(x —V3)(z +V3) = 0= 21 = 0, 293 = +V2,
T45 = £v/3. MHOXKeCTBO HeOTpHLATENIbHBIX KOPHEil ypaBHenus g(z) = z —

{0,4/2,+/3}. Torna nosHoe MHOXKeCTBO KopHeil ypaBuenusi f(z) = z? —
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D EH QR ED E:
X

2 15-10 15 2
Puc. 19.
{—\/g, —/2,0,v2, \/5} Hrak, Bcero 5 KopHeti.

Omsem: 5.

379. Yérnas dyHkuus y = f(x) onpenesieHa Ha Bcell UMCa0BON NpsiMoit. [1is
BCSIKOTO HETOJIOXKUTEJILHOTO 3HAUEHHST TePEeMEHHO 2 3HaYeHHe ITOH (PyHKIIHH
coBmnazaer co 3nauennem Gynkumn g(x) = (22 +4w+4) (2% —1)(22+3)(x—2).
Hatinure npomexxyTku 3Hakonoctosinctsa ¢yukimu f(x). B oTBere ykaxkure
KOJINUECTBO MPOMEXKYTKOB, Ha KOTOpbIX f(x) > 0.

Pewenue. Haiiném pelienne HepaBeHctBa f(x) > 0 MeToIOM HHTepBa-
JioB. Tak Kak QyHKuUus f(x) — uérHasi, TO €& KOPHU H MPOMENKYTKH 3HAKOIO-
CTOSHCTBA CHMMETPHUHbBI OTHOCHTEJIbHO HauaJja KoopauHat. Takum oGpasom,
f(z) =0« 2z =+la ==+1,5 & = £2. Pewaem HepaBeHcTBo g(z) > 0 Ha
OTPULLATEJIBHOM [T0JIyOCH U CUMMETPUUHO 0TOOPAKaeM HalIeHHble UHTEPBaJIbI
3HAKOMOCTOSIHCTBA OTHOCHTE/ILHO Hauyana KoopauHat (M. puc. 19).

Omeem: 5.

380. Kuouesast uziest Takast ke, Kak v B 3aiaue B8 papuanra 51.

Hatiném nynu dyukumu y = f(x) npu z < —1. [Tosyuaem,

(22 +52+6)(2?2 —x—12) = 0,2 < -1 & 2 = -3,z = —2. CyenoBaresib-
HO, MOJIOXKHTEJbHBIMA HYJISIMA QyHKUMK y = f(z) siBasiiotest ¢ = 2, ¢ = 3.
YuutbiBasi, uto & = 0 TaKKe SIBJASETCS HYJIEM (PYHKIMH 10Jy4aeM OTBET.

Omeem: 5.

381. CortacHo onpejiesiennio GyHKIMU g(x), UMeeM:
g(5) =T+ (=23 f(=2)+5=12-8f(-2),9(7) =7+0- f(0) + 7 = 14,
g(9) =7+2% f(2)+9 =16+ 8f(2). 3nauur, g(5) + g(7) + g(9) =

=42 — 8f(2) + 8f(2) =42, TaK KaK B CHJly UETHOCTH (DYHKLIHH

F(@): F(=2)=f(2).

Omsem: 42.

382.9(1) + 9(2) = 14+ SO 144 05 ngy

(—0,5)° 0,5°
+_f(075> + f(_055)
0,5°
Omesem: 2.,8.
383. [Tockonbky dyHkumst f(x) HeuértHast, To f(—x) = —f(x) u f(0) =
[Toncuuraem suauenusi yukiwu g(x) B Toukax 0, 1, 2 u 4:

= 2,8, TaK KaK B CHJIy UéTHOCTH hyHKIMHU f(x):
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9(0) = (=1) - f(=3) = f(=1) = F(3) + f(1),

g(1) =1 -1)-f(1-3)—f(1-1)—-05=-05,
9(2)=2-1) - f(-1) = f(1) =05-2=-2- f(1) - 1,

g(4) =3-f(1) = fB8)—05-4=3-f(1) - f(3) -2,
9(0)—4-9(1)+2-9(2)+9(4) = fB)+f(1)+2—4-f(1) =2+3- f(1) - f(3) —

f@) + flx) _

384. Iycrb ¢ > 0, torna g(x) = e = flx),anpuz < 0
g(x) = w = 0. B sieBoii uactn ypasuenus |f(z)| = 1 crour

uéTHast (PYHKLHsI, [I09TOMY BCE KOPHH 3TOrO ypaBHEHUs1 Pa3OUBAIOTCS Ha Ma-
pbl IPOTHBOMOJIOKHbLIX. HyJib He siBsisieTcst kopreM. [ToJioKuTe/IbHBIE KOPHH
ypaBHeHusi | f(z)| = 1 Gyayt sBAATbCS KOPHSIMU ypaBHeHust |g(x)| = 1, a or-
puaresbhbie — HeT. [losTomy KopHe# ypaBhenusi |g(xz)| = 1 BaBoe meHblile,
ueM KopHelt ypaBHenust | f(z)| = 1.

Omsem: 3.
385. Ilycts > 0, Torna g(z) = M = f(z),anpuz < 0
glx) = w = 0. B sieBoii uactn ypasuenus |f(z)| = 3 crour

uéTHasl (PyHKLLASI, TI03TOMY BCE KOPHH 3TOTO YpaBHEHHsI Pa3OUBAIOTCsl HA Ma-
pbl IPOTHBOMOJMOKHBIX. HyJb He siBasiercst KopHeM. [TosoxkuresbHble KOPHH
ypaBHeHusi | f(x)| = 3 Gyayt sBAATLCS KOPHSIMU ypaBHeHust |g(z)| = 3, a or-
puuarenbHbie — Het. [Tostomy KopHeil ypaBHenus |f(z)| = 3 BaBoe Godiblile,
ueM KopHeit ypaBHenus |g(x)| = 3.

Omsem: 4.
386. Tak kak f(z) uérHa, TO yHKLHS g(x) TaKkKe UéTHA, TO eCTb g(—x) = g(x)
(y6enutech B 3TOM caMoCTOATe/bHO). [To3TOMY eciit g — KOpeHb ypaBHEHHs
g(x) = 0, T0 —x( TakkKe KopeHb 3Toro ypaBHeHusi. CJjieoBarte/bHO, ypaB-
HeHHe g(x) = 0 MOXKET UMEeTb HEUETHOE KOJIMUECTBO KOPHEH (110 yCJIOBHIO HX
TPH ) JIULIbL B TOM cJ1ydae, Korna x = 0 siBjsieTcst ero kopHeM, To ecTb g(0) = 0.
%+5:O,f(0):20.

Omsem: 20.
387.9(0) + g(4) = (=2f(—3) + 1,6) + (8 + 2f(1) + 1,6). Tak kax dynkuus
f(x — 1) uérnas, to f(z — 1) = f(—x — 1). Torna

Vmeem: g(0) =
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g(0)+g(4) = —2f(—1—2) + 1,6 + 8+ 2f(—1 +2) + 1,6 = 11,2,

Omsem: 11,2.

388. g(—3) + g(—9) = (4,7 + 3y(1) + 3) + (4,7 — 3y(=5) + 9). Tak Kak
¢yukums y(x — 2) uérnasi, 7o y(x — 2) = y(—x — 2). Torna
9(=3)+9(-9) =4,7+3y(—2+3)+3+4,7—-3y(—2-3)+9=214.

Omsem: 21,4.

389. g(—1)+ g(11) = (=1 — h(—6) -6+ 3,8) + (11 — h(6) - 6 + 3.8). Tak kax
¢yukuus h(zx) HeuérHasi, 7o —h(z) = h(—z). CrenoBareibHO,
g(=1) + g(11) = 17,6 — 6 - (h(6) — h(6)) = 17,6.

Omsem: 17,6.

390. 1. Tak kak dyukuust y = f(z) — uérha, o f(—3) = f(3), a TaK Kak
/151 BCSIKOTO HEOTPHLIATENBHOTO 3HAUEHHSI [IepEMEHHON & 3HaueHHe (yHKLHH
y = h(x) coBnanaer co 3HaueHnem ¢yHkwn y = f(z), o f(3) = h(3). Tak
Kak QyHKUMS y = g(x) — HeuéTHa, 10 g(—1) = —g(1), To ecTb g(1) =

= —g(—1), a TaK KaK Jyisi BCSKOTr0 HEMOJI0KUTEIbHOT0 3HAUEHHs TepeMEHHOH
2 3HaueHne QyHKUMK y = h(x) coBmasaer co 3HaueHneM GyHkun y = g(x),
10 g(—1) = h(—1). Crenosatessto, f(—3) = h(3), a g(1) = —h(-1). 2.
Haiiném cymmy f(—3) + g(1) = h(3) — h(—1) = 54 + 2 = 56.

Omsem: 56.

391. [Taan pewenus. 1. Bbipazum UCKOMYIO CyMMy uepe3 3HaueHusi GyHK-
wily = f(z)uy = g(z). 2. Boluuc/um nosiyueHHOe BbIpaXKeHHe, HCTOJb3Ys
CBOKCTBA YETHOCTH M HEUETHOCTH DyHKLMI y = f(z) ny = g(x).

1) h(=2)+h(0)+h(2) =272 -2f(—2) —g(—2)+2°—g(0)+22+2f(2)—
~(2) =2(7(2) ~ £(~2)) ~ (9(2) + 9(-2)) ~ 9(0) +5,25.

2) Tak kak dyukuus y = f(z) — uérHasi, a pyHKuus y = g(x) — Heuér-
Hasi, 10 f(2) = f(—2),u —g(2) = g(—2). V3 HeuérHoctu dyHkumn y = g(z)
TaKXKe CJIEIyeT, uTo g(O) = —g(-0), 2¢g(0) = 0, g(0) = 0. Takum oGpasom,
h(—=2) + h(0) + h(2) = 5,25.

Omesem: 5,25.

392. U3 yenosust nosyyaeM: g(—2) + 1 = f(—2). Tak kak ¢ynkuust f(x) uér-
Hasi, 7o f(—2) = f(2). CaienoBaresibHo,

f2)=9(=2)+2 = f2) —g(-2)+1+1 = f2) - f(-2)+1 =
fQ)-f@2)+1=1

Omsem: 1.

393. U3 ycosust monyuaem: 3-g(—3) = f(—3). Tak kak dyukuus f(x) neuér-
nast, 10 f(—3) = —f(3).
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6-9(=3)

CaieioBaTesibHO, 3 + 0,5 = £3) + 0,5 =
_ —2-f03) _
=B +05=-1,5

Omesem: —1,5.
394.Tak kak pynkuus f(x) uétna, 10 f(x) = f(—x) 119 JOOLIX 3HAYECHHI T.
B uacrhocrn, f(—3) = f(3).
[pu z € [2; 5] rpacukn bynkuui f(z) u g(x) coBnaznatot, 3Haunt g(3) = f(3).
f(3)+9B) 55 [RGB 59 9 59 _
6 3,2 16 3,2=2-32=-1,2
Omsem: —1,2.
395. f(10) = f(10 —5) = f(5) = f(5—5) = f(0) = 0, Tak kaxk f(0)
onpenesieno u f(x) — neuérnasi pyukiwsi, o f(0) = 0.
F(-8) = f(-8+5) = [(~3) = f(-3+5) = f(2) = —4.
f(4) = f(4—=5) = f(—1) = —f(1), rak Kak dyHkuus HeuérHasi. Torna
f4)=—f(1)=-3. f(10)+ f(-8)+ f(4)=0—-4—-3=—T.
Omsem: —7.
396. f(10) = f(10-3-3) = f(1) =2 f(17) = f(17T =6 -3) = f(-1) =
=f(1)=2.
Omesem: 10.
397. Tak kak f(x) —ueuérna, u f(1) = 1, To umeem: f(0) = 0,
—1) = = f(1) = —1. OT1ctoza, 13 NEPHOJUUHOCTH f, TT0JIyUaeM
6) = £(0) = 0, f(7) = f(1) = 1, £(8) = f(~1) = —1. VIroro
6)+ f(M+f8)=0+1-1=0.
Omsem: 0.
398. Tak kak f(x) —neuérna, u f(1) = 1, To umeem: f(0) = 0,
f(=1) = =f(1) = —1. O1cioza, U3 NEPUOJUUHOCTH f, TT0JIyUaeM
f(7) = F(=1) = =1, f(8) = f(0) = 0, f(9) = f(1) = 1. Hroro
O+ fB)+f(9=-14+0+1=0.
Omsem: 0.
399. f(11) = f(=3) = —f(3); f(3)=g(3)=9—12=—3;= f(11) = 3.
Omsem: 3.
400. Mcnosib3yst epuoMuHOCTb M HEUETHOCTD PYHKIMK f(), TIOJyunM:

1f(6) = F(=17)[ = [f(=2+48-1) = f(=1+8-(=2))[ = [f(=2) = f(-=D)| =

=|-fQ+fWl=-(4-2-22)+4-1=|-1|=1

Omsem: 1.
401. —3cte?z zg= . f/(z)=3- (-1 ) _ _Gctga.
401. f(x) = 3ctg® z; To = - fi(x) =3 2ctgx ( sinzx) o
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1 . .
(— — -sm2:c—ctgw-2sm:rcos:r
sin® x

6ctgx, ,

:—.— y = — . . =
sin®x’ sin x

6

sin? T
6

:6-16-(1+\/§-§>:6-16-2,5:240; k = 240.

Omsem: 240.
402. tg 120° = —+/3. 3anaua CBOAUTCS K HAXOMKIEHHIO KOJHUECTBA KOpHeH
ypasretusi f'(z) = —/3. [paduuecku onpesensieM, 4To 3T0 ypaBHEHHE UMeET
3 KOpH#l.

Omesem: 3.
403. 3anaua CBOAMTCS K HAXOXK/ICHHIO KOJTMUECTBA KOPHEH ypaBHEHHS

= 6 (1+ctga-sin2z); y (%):

SlIl x

(1+ctg%-sin§> =

f'(z) = tg150°, T0 ects f'(z) = —%. [TpoBeast MbICJIEHHO HA PUCYHKE

NpsIMyIo y = —%, BUJIUM, YTO KOPHEH 2.

Omesem: 2.
404. Vickomble KacaTeJbHble TPOBOAATCS B TOUKAX T = T, B KOTOPBIX
f'(xo) = k, rne k — yruoBo#i kosdpduument. [lo ycaosuio g € N, u
f'(zo) < 0. VI3 pucyHKa BHJHO, UTO TAKUX TOUEK JIBE Tg = 3 U To = 4.
Omsem: 2.
05. Vickomble KacaTeJsibHble IPOBOASATCS B TOUKAX & = X, B KOTOPbIX
"(zg) = k, rne k — yrsoBo# ko3¢ duument. [1o yeqosuio zg € N u
(zp) > 0. M3 pucyHka BHIHO, UTO TAaKMX TOUEK YeThbIpe: o = 1, xg = 2,
o = 3, o = 4.
Omeem: 4.
406. KacaresnbHast K rpaduky dynkiud y = f(x) OyeT uMeTb HaMMeHbLIHF
YIJI0BOH KO3(D(HULIMEHT B TOH TOUKE, B KOTOPOH NPOM3BOHASI TPUHUMAET HaH-
MeHblilee 3HaueHue. [1o rpaduKy NpoU3BoHOH OrpeiesisieM, UTO TaKOH TOUKOH
Oyzer Touka ¢ abcuuccon x = —1.
Omeem: —1.
407. Uncsio kacatesibHbIX OyleT PaBHO UHCJy Touek nepeceuenus f(r) u

__ 1
=B

Omeem: 3.

(TaK Kak tg 150° = —%) Taxux Touek 3.
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408. Mckomble KacaresibHble MPOBOAATCS B TOUKAX T = g, B KOTOPBIX
y'(x0) = tg50°. Tak Kak pyHKIWMs y = tg & Bo3pacrarwlias, To
tg45° < tgh0° < tg60° mm 1 < tg50° < /3. U3 pucynka BUIHO, UTO

npsimMasi, PoXoJisiiiiast MeXJy NpsMbIMU y = 1y = +/3 umeer ¢ JuuHueil
y = f'(x) Ha 3a1aHHOM MPOMEXKYTKE CeMb OOIIHX TOUEK.
Omsem: 7.

409. I'lo rpaduky Hal1éM 3HaUeHHe TIPOU3BOJHON (yHKUMH y = f(z) B TOU-
Ke ¢ abcumccolt zp = 3, KotTopoe GyJeT TAHT€HCOM HCKOMOTO YIJla HaKJoHa
KacaresnbHol: f/(3) =1 =tga = a = 45°.

Omeem: 45.
410. [To reomMeTpruecKOMy CMbICJY MPOU3BOAHON kkac. = f(z9) = f'(—3).
[To rpaduxy onpenensiem f/'(—3) = 1.

Omsem: 1.
411. TTo reoMeTpHUECKOMY CMBIC/Y TPOU3BOAHON kkac. = f'(1o) = f'(4).
Onpenensiem no rpaduky f(4) = 3.

Omeem: 3.

412. Mcnosbaysi reoMeTPUUECKHE CMbICJ TPOM3BOJIHON, HAXOUM
() =10z =7, f'(z) = 13.

Omeem: 13.
413. Vicnonbaysi reoMeTpHUeCKHE CMBICJI TIPOM3BOHOM, HAXOMM
f(x) =4z + 3, f'(3) = 15.

Omesem: 15.

414. Tak Kak tga = ¢’ (), 10 o rpaduky y = ¢’'(x) nHaxoaum, uto tga = 1.
3HauuT a = 45°.
Omsem: 45.
415. 3ajaua cBOAUTCS K HAX0XKIEHHUIO UMCJIA TOUEK T, B KOTOPBIX
f(x0) = 2,5. M3 pucyHka BUHO, 4TO TAKHX TOUEK 3.
Omeem: 3.
416. Vickomble KacaTe/bHbIe TPOBOAATCS B TEX TOUKAX, B KOTOPbIX f/(x) =
= tg 45° = 1. VI3 pucyHKa BHJHO, 4TO Takasl ToUKa oJiHa: & = 2.
Omsem: 1.
47 tga = f'(z0),z0 =1, f'(x9) = —1,tga = —1,a = 135°.
Omsem: 135.
418. Mcnonb3yst reoMeTpHUECKUil CMBICJI TIPOM3BOIHOM, HAXOAUM TOUKY, Op-
JMHaTa Kotopol paBHa tg45° = 1. E€ ab6cuucca paBHa —1.
Omesem: —1.
419. Vcnosibayst reOMeTpHUECKHil CMBIC/T TPOU3BOIHOM, HAXOAMM M0 rpadHKy
snauenue f'(x) B Touke x = 2. f/(2) = 3.
Omsem: 3.
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420. Vcnosb3ysi reoMeTpHUECKHH CMbIC/T MTPOU3BOAHON HY?KHO HAHTH, CKOJIb-
3
KO 001IMX ToueK umetoT y = f'(x) uy = tg30° = 5 Takasi Touka onHa.

Omeem: 1.
421. TanreHc yria Hak/JI0Ha HCKOMBIX KacaTesibHbIX paBeH tg 60° = /3. Ciie-
JIOBaTeJIbHO, 3HAUEHHE TPOU3BOJHON (DyHKUMH y = f(x) B TouKax KacaHus
paBHO V/3, f'(z) = +/3. 3anaua cBOAMTCS K HAXOMKIEHHIO KOJIHUECTBA KOPHeli
ypasuenus f'(z) = /3. Ipaduk dyuximu y = f'(x) u306paxén Ha pucyHKe,
a rpaduk QyHKLIMH y = /3 — npsAMas, napasienbHas och O U 0TCeKalomas
Ha ocu Oy OTPe30K, paBHbIi v/3. Bumum, uto 3t jBa rpaduka UMEIOT enH-
CTBEHHYIO TOUKY [epeceueHHs!.

Omsem: 1.
422. Ecam npsimasi 06pasyeT ¢ MoJI0XKUTeTbHBIM HanpasJennem ockd Ox yroa
Gosbmi 45°, Ho MeHblMH 90°, To €€ yrioBoi Ko3(hduimeHT GoJblile, UeM
tg45° = 1. Yoot kKo3(hhHLMeHT KacaTesbHo! K rpaduky y = f(x) B Tou-
Ke T paBeH 3HauYeHH0 Mpou3BoHOl f/(zg). Takum o6pasom, TpeGyeTcst Hail-
TH MakCHUMaJbHYIO JUIHHY [TPOMeXxyTKa, Ha KotopoM f'(z) > 1. M3 rpacu-
Kay = f'(x), 1aHHoro B ycJoBHH, cieyeT, uto f'(x) > 1 Ha npoMexkyTKax
(=5;—=2) u (1;5), To eCTb HCKOMAasi MaKCHMaJIbHast JIHHA paBHa b — 1 = 4.

Omeem: 4.

423. Haiiném tg a. Tak Kak o € (0; %),TO sina > 0.sina = 1 —cos? a =

= %, tga = %2 MckombIX KacaTesbHbIX CTOJIBKO, CKOJBKO pa3 Mpous-
12

5 [psimasi y = 12 nepecekaet rpacuk

BOJIHAsl (PYHKLMHU MTPUMET 3HAUeHHe 5

¢byukuun y = f'(x) 5 pas.

Omeem: 5.
424. 2(t) = 1,5t> = 3t + T; v(t) = 2/ (t); v(t) = 3t — 3, no ycsosuio v(t) = 12;
3t—3=12,3t =15,t =5.

Omeem: 5.
425. x(t) = 0,75t +t — 7. v(t) = 2/(t), v(t) = 1,5t + 1, 1,5t + 1 = 19,
1,5t =18, t = 12.

Omesem: 12.
426. z(t) = —2t2+20t—7; v(t) = 2'(t) = —4t+20. MruoBeHHas 0CTaHOBKa
npousoinér npu v(t) = 0; —4t+20=10; t =5; z(5) = —2-25420-5—-7 =
= —504 100 — 7 =43.

Omsem: 43.
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a2
7. Haiiném skcTpeMyMbl QYHKUMH y = \/T% Ha npomexkyTke (—1,25; 1].
4
—62V4z +5 — (6 — 32%) ————

(o) = ( )2\/430 +5
yi= 4r+5 ’

— 6z (4z + 5) — 2(6 — 32?) —6(322 + 52 +2)

"(z) = ,y'(z) = . Petuum
y(@ (dz +5)VAz + 5 V@) = S evar + s
ypaBhenue y'(z) = 0= 3% +52+2=0,212 = =5+ ”625 -2 _ _56:|: 1
=z = —1, x93 = 7%_ Sanuiem npoussoanyo GyHkuuu y(x) B BUIe

—6(z+1)(3z +2)

"(z) = . Torna y/'(z) < Onpuz € (—1,25;—1) U

V@) = s g Ty (@) < Onpna € )
U (—%; 1] uy'(z) > 0npux € (—1; —%) Torna Tak Kak (yHKUHs y(z)
HenpepbiBHa Ha (—1,25;1], To x = —1 — Touka MuHuUMyMa (QyHKUMH y(z), a
T = 73 — eé Touka Makcumyma. [TosromMy MuHuMyM (YHKUMH y(x) HA TPO-
mexyTke (—1,25; 1] nocruraercst 6o B TouKe MUHUMYyMa © = —1, jnbo B

KoHlle npomexytka = 1. CpaBuum y(—1) =3 uy(1) = 1. Tak kak 1 < 3, T0
MHHHMMaJIbHOe 3HaueHue hyHKuuK y(z) Ha npomexyTke (—1,25; 1] paBHo 1.

Omsem: 1.
428.10g) 5 (4" —2"1248) = —log, (4" —4-2" +444) = —logy((2° —2)*+4).
Oynkums y = —logy((2% — 2)? + 4) npuHUMaeT HaUMeHblIee 3HAUYEHHE, KO-

raa Beipaxkenue (2% — 2)2 + 4 npunuMaeT Han60JIblIee 3HAUEHHE, TO €CTh MPH
r=2.9(2) = —logy((22 — 2)2 +4) = —log, 8 = —3.

Omeem: —3.
429. TTockosbky f(z) > 0, a GyHKIMS y = /T MOHOTOHHA, TO JOCTATOUHO

o s o
HAWTH TOUYKY Ha OTpPE3Ke [0, 5} , B KOTOPOH JTOCTHUTACTCs HauboJibllee 3Haue-

nne pyukunn f2(x) = /5 cos? x sin . ClenaB 3aMeHy nepemMeHHoil sin . = t,
cos?x = 1 — t2, uccaeayem Ha makcumyMm dynkumio g(t) = (1 —2)2 -t =

=t—-283+tPnput € [0;1]. ¢'(t) = 5t* — 6t + 1, 10 MeTO1y UHTEPBAJIOB,
1 1

3 £ < t? < 1. 3HauuT HauboJIbllee

gt) > 0nput> < Zug(t) < 0nupu
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3HaueHue ¢yHkuuK g(t) na orpeske [0; 1] pocturaercs npu t = , U, COOT-

—_ S’,_.
ot

BeTCTBEHHO, HauboJIbilee 3Hauenue f(z) paHo v/5 - (1 - 5) N

Omsem: 0,8.

2
430. [ycte 4z —1=1t, t > 0. Tornade — 1 =%,z = w.

4
P+l Loy ey Ll _gy2 1y 92,3
y=t 1 74(4t 2 —1)= 4((t 2)? — 3)= 4(t 2)? + T
Y = —i(t —2)2+ %, HauboJibllIee 3HaueHHe yHKLMH paBHo 0,75(1erko npo-
BEPUTb, YTO OHO JOCTHUraercd nput = 2, 1o ectb npu x = 1,25, x = 1,25
ynosJaersopsier OI13).
Omsem: 0,75.

431. Haiijre nauGosbliee snauenue hyHKimn y = logs (3* 3 — 277 +27) na
orpeske [—1;1,5].

Pewenue. Oynxuus y = log, t Bo3pacTaeT Ha 001aCTH OTpeAeNeH s, TaK
Kak ocHoBaHue 3 > 1. CiyienoBaTe/bHO, (DYHKIIMHU
f(z) =logs(3%13 — 27% 4 27) u g(x) = 33 — 27 + 27 npuHUMAIOT HA OT-
peske [—1;1,5] HauGoJibliee 3HAUEHHE B OJIHU H TeX xe Toukax. Haiiném Hau-
GoJibliiee 3HaueHne GyHKuMH g(x) Ha oTpeske [—1;1,5]. M3BecTHo, uto nud-
(epenumnpyemasi Ha (a; b) 1 HerpepbiBHAS Ha [a; b] DYHKIMS TOCTHIAET CBOErO
Han6oJIb1Iero( HAMMEHbIIIEr0 ) 3HAUEHHsT Ha TPAHULE OTPe3Ka [a; b] Win B O1HOM
13 TOUEK IKCTpeMyMa Ha unrepsaJe (a;b).

Hwmeewm, ¢'(x) = In3 - 3743 — In 27 - 277,
{ In3-3-37+2 —1n33.27% = 0, { 3In3-3%+2 —3In3- 3% =0,

€ (~1;1,5). €(~1;1,5).
g2zl =1 1
z € (~1;15). ze(-1;15). T

[Tosyuaem, g(—1) = 35 2675, g(1,5) =27, g(1) = 81.

CJienoBatesibHO, HauGoIblIee 3HauUeHHe QyHKLKMH f(2) Ha OTpe3Ke
[—1;1,5] nocruraercs B Touke z = 1 1 paBHo f(1) = log; 81 = 4.

B xojie peleHnst Mbl TOKa3aJn 4TO HauMeHbllee 3HaueHHe QyHKUKuH g(z)
Ha oTpeske [—1;1,5] mosoxutensHo. CienoBaTenbHo, ByHKUUs f(z) cylle-
CTBYeT pH Jitobom = € [—1;1,5].

Omsem: 4.
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432. Oynkuusi y = f(a) Bo3pacraer Ha IPOMEXKYTKE [a; b], ecin Ha STOM MPo-
MexyTtke f'(x) > 0, npuuém f’'(xr) = 0 JMlIb B KOHEYHOM YHCJIe TOYEeK M3
3TOTO TIPOMEKYTKA.

V3 rpaduka npousBoaHoil y = f’(x) Bumum, uto Ha npomexyTkax (a; 0]
v [3;5] f'(x) = 0, u f'(x) = 0 Julb B KOHEYHOM UYHCJIE TOUYEK H3 ITHX
MpoMexkyTKoB. To ecTh Ha 3THX TpoMexkyTKax dyHkims y = f(x) Bospac-
Taer. A 3HAUMT OHa BO3pACTAET M Ha BCEX MOAMHTEpPBAIAX YKa3aHHBIX TPOMe-
KyTKOB. OJIHAKO MHHUMAJILHOE KOJHUECTBO MPOMEXKYTKOB BO3PACTAHHST yKa-
3aHHOH (DYHKIIMH, COLEPIKALIMX B COBOKYMHOCTH BCE 3HAUEHHS apryMeHTa, Py
KOTOPbIX (DYHKLHUsI He YObIBAET PABHO JIBYM.

Omesem: 2.

433. Vs rpaduka y = f'(x) BULMM, 4TO IPOMEKYTKAMH, Ha KOTOPbIX

f'(x) < 0, npuuém f/(x) = 0 JMlIb B KOHEUHOM YHCJIe TOUEK M3 ITHX MPO-
MEXYTKOB siBaisitoTesi (—a; —4], [—2;4], [6; ). To ecTh Ha 3THX MPOMEXKyTKAX
¢byHkiws y = f(x) yObiBaeT. A 3HauUT OHA yObIBAET M HA BCEX MOAMHTEPBAIAX
yKa3zaHHbIX NpoMexyTKoB. OHAKO MHHUMAJIbHOE KOJIMUECTBO MPOMEKYTKOB
yObIBaHHs yKa3aHHOH (DyHKIHH, COAEPIKAIIMX B COBOKYMHOCTH BCe 3HAUEHHSI
aprymMeHTa, pH KOTOpbIX (hyHKLHsI He BO3PACTAET PABHO TPEM.

Omsem: 3.
434.
VA
\
\
af A b X
A N
N
Puc. 20.

Makcumym QyHkUnK y = f(x) B JaHHOM ciyuae GyJleT B TOUKAX, B KOTO-
pBIX:

1) npousBoaHast paBHa HyJI1O;

2) LTIpU nepexoie» vyepes 3Ty TOUKY, MPOU3BOJAHAsT MEHSIET 3HAK «-+>» Ha
3HaK «—=>»,
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Bujuwm, uto Takux Touek Gyner ase: xo = 0 v z; = 5. KosruectBo Touek
MaKCHMYyMa pPaBHO 2.

Omeem: 2.
435. Uz rpaduka pyukuun y = f/(z) Buaum, uto Ha npomesxyTkax [—4,5; —3],
[—2;-0,5], [1,3) f/'(z) > 0, npuuém, f/(z) = 0 JHIIb B KOHEUHOM YHCJIE TO-
YeK U3 ITHX MPOMEKYTKOB. To eCTh Ha ITHX MPOMEXYTKaxX QyHKIHsA y = f ()
BO3pacTaer. A 3HAUMT OHA BO3pPACTAET U HAa BCeX MOAMHTEpPBAIaX yKAa3aHHBIX
npomMexkyTkoB. OHAKO MHHHMAJIbHOE KOJMUECTBO MPOMEXKYTKOB BO3pacTa-
HHsl YKA3aHHOH (DYHKIIMH, COJIEPIKALIUX B COBOKYIHOCTH BCE 3HAYEHHST apry-
MEHTa, PH KOTOPbIX (DYHKIIKS He YOIBAET PABHO TPEM.

Omsem: 3.
436. Ha pucytke nzoGpaxén rpaduk dyHkunn y = f'(x). O603Hauum

g(z) = ( ) —3x, ¢'(x) = f'(x) — 3. [Tosyuum rpaduk pyHKIHH
g () = f'(x) — 3 cnBurom rpaduka pynkuud y = f' () Ha TPU eAUHULIbI BHU3

BJIOJIb OCH OpAMHAT. JIJIs1 3TOr0 MPOBEAEM MPSMYIO iy = 3 U BOCIHOJb3yeMCsl
AJITOPUTMOM:
1) f'(x) —3=0;
2) «TIpH nepexojie» yepes 9Ty TOUKY MPOM3BOIHASI MEHSIET 3HAK C < —» Ha «—+».
Yuesio Touek MmuHuMyMma dyHkimn y = f(z) — 3 paBHo 3.

Omeem: 3.
437. OyHKIHUsT KMEeT MUHUMYM B TOUKE T(, €CJIM B 3TOH TOUKE POU3BOJIHAS
MeHsieT 3HaK — Ha +. CyiefoBaTesibHO, 370 ToukH (—0,75);2,25.

Omesem: 2.
438. CraunonapHasi TouKa xo — TOUKA MUHUMYMa, ECJIH TIPH TIEPEXOJIE Uepes
Heé MPOM3BOJIHAS MEHSIET 3HAK C «—» Ha «—+», Takux Touek 4.

Omeem: 4.
439. CraunonapHasi TouKa xo TOUKa MUHUMYMa, eCJId [P [Iepexojie uepes Heé
MPOM3BOJIHAS MEHSIET 3HAK C «—>» Ha «+». Takhx TOUeK 5.

Omesem: 5.
440. Tak kak npu x € (—=5;5) f'(z) < 0, 10 f(z) yObiBaeT na cBoefi 06-
sactu onpeenennst. CaeoBaTesbHo, Npu = 5 dynkums f(x) npuHuMaer
HauMeHbIIIee 3HAUEHHE.

Omeem: 5.
441. 2 = —1 — Touka MakCHMyMa, TaK KaK IpH Tepexojie uepes 3Ty TOUKy
POU3BOJIHAS MEHSIET 3HAK C «+» Ha «-», a Ha NpoMexyTke (—3;4) v = —1 —
C€JIMHCTBEHHAA Kpmuqecxaﬂ TOUKa — TOUKa MaKCl/lMyMa, 3HAUUT, T = -1 —

abcuucca TouKH, B KOTopo# yHKUuMs f(x) npuHUMaeT HauboJibliee 3HaUeHHe.
Omeem: —1.
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442. x = 2 — TOuKa MUHHMYMa, TaK KaK MPOH3BO/IHAsT MEHSIET 3HAK TPH Tepe-

X0JIe uepes3 Heé ¢ «—» Ha «+», U 9Ta TOUKa eIMHCTBEHHAsT TOUKa SKCTPeMyMa

Ha (—4; 4), 3Hauut, YHKIMS B 9TOH TOUKE MPUHAMAET HaMMEHbIIIee 3HAUCHHE.
Omsem: 2.

443. U3 rpaduxa npousBomHoi (cm. puc. [21) BuaHo, uTo Ha MHTepBa-

nax (—5; —3] u [—1; 5] npoussoaHas f’(x) HeoTpuuaresbHa u GyHKuus f(x)

MMEET KOHEUHOE UHCJIO CTAlMOHAPHBIX TOUEK, TO €CTh Ha ITHX HHTEpBaIaxX

i)
AN
1\ |
1 X
5 -
Puc. 21.
¢yHkiws f(x) BogpacTaer. 3HAUUT, IPOMEXKYTKOB BO3pacTaHust (PYHKLHH
y = f(z) nBa.
Omeem: 2.

444. V3 rpaduka npousBoaHoi (CM. puc. 22) BUIMM, UTO HA MPOMEKYTKE
[—1;5) npousBoanas f’(x) HenoJoKUTEbHA H UMEET KOHEUHOE UHCJIO CTa-
LIMOHAPHBIX TOYEK, TO ECTh HA ITHX POMEKYTKaX DYHKLHUsI y = f(x) yObiBaeT.
OueBHHO, 4TO 9Ta (DYHKLHS YObIBAET U HA JIIOGOM MOAMHTEPBAJIE TPOMEXKYTKA
[—1;5). OnHaKO MHHMMAJILHOE KOJIMUECTBO MPOMEXKYTKOB YObIBAHHS (DYHKIHH
y = f(x), conepxalinx B COBOKYITHOCTH BCE 3HAUEHHs apryMeHTa, MpH KOTO-
pbiX DYHKIHMs He Bo3pacTaeT (To ecTh, Ha KoTopbiX f/(x) < 0), paBHO OHOMY.

Omsem: 1.
445. Tak xak f"(z) = (f'(z))’, 10y = f"(x) nonoxuresba Ha Tex npo-
MEXyTKax, Ha KOTopbIX dyHKumst y = f’(x) Bospacraer. [To rpaduky Bui-
HO, UTO Ha npoMexkyTKax (—6; —4), (—3;—-2), (1;3). Oyukumus y = f'(z) —

I 94
\ N
N\ \| |1
1 X
5 -
"4 \\_’
Puc. 22.
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Bospactaet. [ToHsITHO, 4TO 3Ta (YHKLHMS BO3pacTaer Ha JI0GOM MOJAHMHTepBA-
Jie KaXKJI0T0 U3 YKa3aHHbIX MPOMEKYTKOB. OIHAKO MHHHMAJBLHOE KOJMUECTBO
MCKOMBIX TTPOMEKYTKOB, COIEPIKAIIMX B COBOKYIMHOCTH BCE 3HAUCHUS T, M5
KOTOpbIX ycsioBue f”(x) > 0 paBHO TpéM.

Omsem: 3.
446. Haumenbliee 3Hauenne QyHKIHUH HA OTPE3KE MOXKET JOCTHIaThCsl JHGO
B TOUKEe MHHHMYyMa, JIMGO Ha OJIHOM M3 KOHLIOB paccMaTpHBAeMOro OTpe3Ka.
W3 pucynka caenyer, uto f/(x) > 0 npu a € (=5;—3) U (3;5), f'(x) < 0
npu z € (=3;3)u f'(x) = Onpux = —3 unpu x = 3. CirenoBaresib-
HO, * = —3 — TOUKAa MakCUMyMa, £ = 3 — TOUKA MHHHUMYyMa, U (pyHKIIHSI
f(x) na orpeske [—5; —3| Bo3pacraer, Ha oTpesKe [-3;3] yObiBaer, a Ha OT-
peske [3; 5] onsATh Bo3pacTaet. Flexozsi M3 IaHHOrO HCC/eI0BaAHHUS Ha Bo3pac-
TaHue yOblBaHHe (QYHKLMH, ClIpaBeIuBbl cooTHoleHus: f(—5) < f(=3) u
f(3) < f(5). Ho no ycaioButo f(—5) > f(5). 3Hauur, BepHa Lienouka Hepa-
BeHeTB: f(3) < f(5) < f(—5) < f(—3), U3 KOTOPOIi CJIE/yeT, UTO CPE/IH 3Ha-
ueHHit pyHKUMK f(x) HA KOHUAX oTpe3Ka [—5; 5] U B Touke MHHUMYMa © = 3
HaUMeHBILNM SIBJISIETCS 3HAUEHHE B TOUKe MUHUMYMa © = 3.

Omsem: 3.
447. VizBectHo, uto muddepenumpyemast Ha (a;b) ¥ HenpepbiBHas Ha [a; b
(yHKIIHST TOCTHTAET CBOETO HAMMEHBIIIErO 3HAUCHHST Ha MPaHHIIe OTpesKa [a; b
HJTM B OJIHON W3 TOUEK KCTpeMyMma Ha uHTepBadje (a;b). Hafiném Touku sKc-
Tpemyma yHkuud y = f(x) Ha untepBaje (—4;6). Hamomunm, uto B Touke
MHUHUMYMa MPOH3BO/IHAST MEHSIET 3HAK C MUHYCa Ha IJIIOC, 8 B TOUKE MAKCHMY-
Ma — ¢ ruioca Ha MuHyc. Takum 06pa3oM, B TOUKaX MHHHMyMa rpadHK pou3-
BosHOH y = f'(x) nepecekaer ocb Ox CHU3Y BBEPX, & B TOUKE MAKCHMyMa —
cBepxy BHH3. CJIeI0BATE/IbHO, T = —3 — TOUKA MAKCHMyMa, a & = 4 — Tou-
Ka MUHHUMyMa. B cuity HenpepbiBHOCTH QyHKUMK f(z) 1 Toro, uto f/(z) < 0
Ha unTepBade (—3;4), bynkuus yovisaer na [—3;4| = f(4) < f(—3). Anaso-
FHYHO rokasbiBaeM, uto f(4) < f(6).

Wrak, ocraérest cpasuuth f(4) u f(—4). Pacemorpum unrerpasn
fi fl(x)dz = f(6) — f(—4). Janublil HHTErpaJ paBeH MIIOLIALH KPHBOJIH-
HEeHHOH TparelyH, orpaHnueHHol rpacdukom GyHkunn y = f/(z) u ocbio Ox.
OueBHIHO, OTPULIATENBHAS YACTb ITOH MJIOLIAN MO MOJLYJTIO GOJIbILIE TTOTOXKH-
TeJILHOH, ciefoBatesbo, f(6) — f(—4) < 0. Takum o6pasom, f(4) < f(—4)
= HauMeHblllee 3HaUeHHe MPHHUMAeTCs! B TOUKe 2o = 4.

Omsem: 4.
448. y = logyw + logy(4 — z) = logy(x(4 — z)). Jlorapudpm MOHOTOHHO
BO3pACTAET, M03ITOMY HauGoJblliee 3HaUeHHe (YHKIMH JOCTHTAETCS TaM, TJie
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JIoCTHraercst HanGosiblilee 3HaU€HUE BbIPAXKEHHS TTOJL lorapudmom: x(4 — ).
Ipacduk y = x(4 — x) siBsiercst napaboJiol, BETBH KOTOPOH HATIPaBJIeHbl BHU3.
[TosTomy HanGoJibliee 3HAUEHHE BbIpaXKEeHUS (4 — ) 10CTHraeTCst B BEpLIMHE
9TOl napaboJibl — npu & = 2 u paBHo y(2) = 4.

A naubousibliiee 3nauenue ¢pyHKunn y = log, = + log, (4 — x) paBHoO

log, 4 = 2.
Omeem: 2.
2, 2 2, 3
449. y = 6%1 ¥ 1 =875 — 1. MisBectHo, uto mwddepenumpye-

Masi Ha (a; b) 1 HempepbiBHAsI Ha [a; b] PyHKLHS JOCTUTAET CBOEro HAUGOJIbLIIe-
ro (HaHMeHbLlero) 3HaueHus Ha rpaHuLie OTpe3Ka [a; b] WK B OJHON U3 TOUEK
IKCTpeMyMa Ha uHTepBadie (a;b).

3

Vmeem, y' = 85 . Ins - (22 + 2?). Haiiném Toukn skcTpemyma:
y =0<& 2z + 22 =0,21 = =2, 29 = 0. Touka z; = —2 He NpHHa/Ie-
XKUT TPOMEXKYTKY [—1; 1]. Boiurcsium 3HaueHHst (PyHKIIMH B TOUKE YKCTPEMyMa
o ¥ Ha KOHLAX npoMeskyTKa: y(—1) = 8' 73 — 1 =3;4(0) =8° — 1 = 0;
y(1) = 873 — 1 = 15. 3uauur, cymma HAUGOJBIIETO H HAMMEHbBLIErO 3HaUe-
HUE JJAHHOM PYHKLMHK y paBHa 15.

Omeem: 15.
450. VsectHo, uto muddepenumpyemast Ha (a;b) ¥ HenpepbiBHas Ha [a; b
(YHKLMS JOCTHrAaeT CBOEro HauGoJIbIlero (HaHMEHbLIEro) 3HaUeH s Ha rpa-
HHLE 0Tpe3Ka [a; b] niK B 0JIHOI U3 TOUeK SKCTpeMyMa Ha uHTepBaJe (a;b).

Vmeem, y/ = 2 - 432°=22" . In4 . (62 — 622). Hailiém TouKH SKCTpeMyMa:
y =0& 6z — 622 =0,27 =0, x5 = 1. Touka z; = 0 He NPUHAJICKHUT
npomexyTky [0,5; 1,5]. Beiuncsnm 3HaueHust QyHKUMH B TOUKE 3KCTPEMyMA Z'o
U Ha KoHLax npomexyTka: y(0,5) = 2-4075-0.25 3 = 1, y(1) = 2.41 -3 = 5;
y(1,5) = 2.41:5%(B-215) _3 = 2.40 _3 — 1. 3nauur, cyMmma HanGOJILLIErO
¥ HaMMeHbIIIEro 3HaUYeHHI TaHHON (PYHKIMK y paBHa 4.

Omsem: 4.

451. TIyCTb Yy — HAVMEHDBIIIEE, @ Yy qe — HAUOOJIbIIIEE 3HAUEHUS PYHKIMH
1

y = 2% 4+ 0,5% Ha otpeske [—1; 2]. 3amerum, uto 0,5% = 5@ M Cenaen saMetty

2% = t. Ilpu —1 < = < 2 umeeMm: 0,5 < 2% < 4 (TaK Kak QyHKUMs 2¥ MOHO-

ToHHa). [Tyt finin, finaz — HaUMeHblllee 1 HaUGOJIblIee 3HAUEHUST PYHKIMH

fo)y=t+ % Ha orpeske [0,5; 4], Toraa sicHO, UTO Yrmin = fmin, Ymaz = Smaz-
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1
Hailném frin ¥ fonae: f/(t) = 1 — 2 t = 1 — eJMHCTBEHHAsI 3KCTPEMaJib-

Hasi TouKa Ha otpeske [1; 4], siBaisiioliasicst Toukoit MUHHMYyMa. CJle0BaTe/bHO,
HauMeHbllee 3HaueHne ynkiuu f(t) ectb f(1) = 2, a HauGoIbllIee 3HAUEHKE
TPUHHUMAaETCs Ha OJIHOM M3 KOHLOB oTpeska: f(0,5) = 2,5, f(4) = 4,25. Urak,
Ymin T Ymaz = fmzn + fmaw = 6,25.

Omsem: 6,25.
452. T1yCTh Yuin, — HAUMEHDLIEE, A Yppqe — HAMOOJIbIIIEE 3HAUEHHS PYHKIIUH

4
y = 440,25~ na otpeske [0; 1]. 3ametnm, uto 0,251 = 7 Mcenaen sa-

Meny 4% = t. TIpu 0 < = < 1 umeem: 1 < 4% < 4 (Tak Kak GpyHKUMs 4% MOHO-
ToHHA). [1yCThb finin, fmaz — HaHMeHblIee U HAUGOJIblIIee 3HAUEHHS (DYHKIIMH

fo)y=t+ % Ha oTpe3ke [1;4], Torna sicHO, UTO Ymin = fmin, Ymaz = Smaz-

Hailném frin ¥ frnas: f/(t) = 1 — ;12, t = 2 — eJMHCTBEHHAs1 YKCTPeMaJlb-
Hasi TouKa Ha otpeske [1; 4], sisisitotiiasicst Toukoit MuHuMyMa. CJie10BaTesbHO,
HauMeHbllee 3HaueHne GyHKUMH f(t) ecTb f(2) = 4, a HauGoJIblIIeE 3HAUEHHE
NPUHUMAETCs Ha OJIHOM U3 KOHLOB otpeska: f(1) = 5, f(4) = 5, fimaz = 5.
I/I’I‘aK, Ymin + Ymaz = fmin + fmax =0.
Omsem: 9.
453. Tak Kak 0CHOBaHHE JIaHHOTO JIorapudMa 6oJblie yucaa 1, To ueM 60J1b-
1
23— 1227 + 450 — 1
¢yukiuu f(x). Byaem paccMaTpuBaTh TOJILKO T€ 3HAUYEHHS 2, IPU KOTOPbIX
f(z) onpenenena, o ectb g(x) > 0. [Tpu 3T0M ueM GoJiblile 3HaUeHHE (DYyHK-
MU
1

9@) = 19 v dhr — 1
= 23 — 1222 + 452 — 1. TlosToMy cHaua/ja HaiiIéM HauMeHbllee 3Haue-
nue pynkumu h(x) na otpeske [3;6]. h'(z) = 322 — 24z + 45, W' (z) = 0,
22 =8 +15=0, (x —3)(z —5) = 0. h'(z) < O npu z € [3;5], To ectb h(z)
yObiBaeT Ha otpeske [3;5]. [Tosromy Ha orpeske [3; 6] h(x) npuHHMaeT Hau-

lle 3HaueHHe YHKUUH g(x) = , TeM OoJibllIe 3HaYeHHE

, TeM MeHbllle 3aueHne QYHKIMY h(x) =

MeHblilee 3HaueHne npu ¢ = 5. g(5) = % f(5) = —2. Torna Ha oTpeske [3; 6]

fmaac = 2.
Omesem: —2.
454. Tak Kak OCHOBaHHE JaHHOTO Jiorapugma Gosbliie uncya 1, To ueM 60Jib-
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wie snavenue Qynkuun h(z) = x® 4+ 322 — 9 + 6, TeM GoJblie 3HAYEHUHE
¢yHkimn f(x). [Tostomy cHauana HailiéM HanGoJiblllee U HAUMEHbIIEe 3HA-
uennst hyukuun h(z) na orpeske [0;3]. h/(z) = 322 + 6x — 9, h'(z) = 0,
22422 -3=0,(z—1)(x+3)=0.h'(z) < O0npuz € [—-3;1], 10 ectb h(z)
yObiBaeT Ha oTpeske [—3; 1]. [TosTomy Ha otpeske [0; 3] h(z) npuHUMaeT HaK-
MeHblllee 3HaueHue NNpu « = 1, a HauboJsbllee —Npu z = O WM TP T = 3.
h(1) =1, h(0) = 6, h(3) = 33. Torna Ha otpeske [0;3] fimaz = 1, fmin =0,
fmaw_fminzl_ozl-

Omsem: 1.

1 1
455. Haiijure niouiaas Gurypbl, orpaHHueHHOH JHHUSIMU § = P 1,z = T
rz=4,y=0.

A
<«
Il
A4 =
BYAC  4lD_
0 P L
4 E
Puc. 23.

Pewenue. IpapukoM QyHKIHH iy = L1 asasercs rurep6oJia, CMelEH-
x

1
Hasi Ha | BHH3 MO OCH OpJIMHAT OTHOCHTEJbHO THNepOoJibl y = =. [1pn aTom
x
9TOT rpauk rnepecekaer ocb abCLUCC B €AMHCTBEHHON TOUKe MpH & = 1, uTO
1
MOKHO ONpeNesiuTh, pelinB ypaBHenne — — 1 = (. Takum oGpasom, durypa,
x

orpaHHueHHasi yKa3aHHbIMU B 3a[aue JUHUSIMHU, OyIeT UMETb BUJ 3allTPUXO-
BaHHOM UaCTH MJIOCKOCTH Ha pucyHke|23. Toraa niowans 3Toil GUrypbl paBHa

S = Sapc + Scpr (em. puc. 23). TTockosbKy QyHKUMs y = % — 1 Ha uH-

tepBasie (1; 4] mpuHUMaeT oTpULIATEIbHbBIE 3HAUEHHUS, TO Miolaas yacti CDE
curypel 6yeT BhlUHC/IEHA 1O hopMyJie
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4

ScpE = — fy(x) dzx,B TO BpeMsi Kak mJjoilaab yactu ABC' onpejessiercs
1
1

paBenctBoM Sapc = [ y(z) d.
i
Wrak S’:fl(l—l)dw—f(l—l) = (lnx—m)‘
’ 1\ 1 \x
1

1 4
1
4
zlnl—l—lni—ki—ln4+4—|—ln1—1:2,25.
Omesem: 2,25.

56. Ha orpeske E, w} sinz > 0, Ha oTpeske {w; 4%} sinz < 0.

4m
T

41
us
. . 3
S = /Sln:z:dx — /smxdm == —cosxz|_ +cosz| " =

T

us
2
™

ol

—cos7r+cosg+cos<7r+g)—cos7r:1+0—%+1:1,5.

Omsem: 1,5.

457. Haiiném abcumcebl Touek nepeceueHus IaHHbIX JUMHMA z2 = z + 2,
22— —2=02; =—1,20=2.2; = —1 M 2y = 2 — HCKOMBIE a6CLIMCCHI.
2
2 3\ |2
8§ 1 1
S=[(z+2—2Vdr = (E 422 - L =2+4-S_ =42 - =45
/( ) ( 2 3/ 3 2 3
-1

Omesem: 4.5.
458. Haiiném aGeuucenl TOUeK epeceyeHtst 3a1aHHblX JIMHUIA
22 —2=8r,x(x—3)(x+3) =0:21 = 0,20 = 3,23 = —3. Pynkuun y = x>
Wy = 8 HeuéTHble, HUrypa, OrpaHHueHHast MX rpauKaMHi, CHMMETPHYHA OT-
3

HOCHUTEJIbHO Haua/la KOOpAMHAT. S = 2 /(Sx — 2%+ a)dr =

=2.2 = 405.
4 )

:2_(81 81) 81

Omsem: 40,5.

459. Haiiném abcumccbl Touek rnepeceueHuns 3aJaHHbIX JIMHUH:
323 — 922 + 9z = 322, 323 — 1222 + 92 = 0, 3z(2? — 42 + 3) = 0,

H3znarenbcto «/lernon» www.legionr.ru



Pernenne 3anaun 460 113

3z(z—1)(x—3) =0,y =0,20 = 1,23 = 3.

Ha otpeske [0; 1] rpaduk dyukumn y = 3z(x? — 3z + 3) NeXKUT Bbllle
rpaduka dyHkuun y = 322, a na otpeske [1; 3] rpaduk pynkumn y = 3z2
JIEXKHT Bbillle rpaduka Gynkuun y = 3z(x? — 3z + 3).

3

1
S = /(3;103 — 92% + 9z — 32%)dx + /(3962 — 32% 4+ 922 — 92)dx =
0 1

1 3
= /(3x3 — 1222 + 9z)dx + /(12:172 — 32% — 9x)dx =
1

3

Omesem: 9,25.
3

B 2 3
460. S = /(33:2 + 2+ 2)dr = (1227 + % + Qm)‘
1

—1

:27—&-%4—6—&-1—%—&-2:40.

Omsem: 40.

461. S = 2/sinxdz = —-2cosx

:72cos7r+2cosg =2.

us
s 2
2
VA .
)i y=sin x
g
o) T 7|
2
Y=CO0S X
Puc. 24.
Omesem: 2.

462. Haiiném aGeuuccbl Touek nepeceueHus 3aaHHbIX JIMHUH
222 + 2 =10z — 9,222 — 9z +9 = 0: 25 = 2= VEL=T2 \/i1*72

,$1:3,$2:%.
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1 =3Uxy = 5 HCKOMble a6CLHCChI
3 3 3
S = /(1096—9—2:102 r)dr = /(9x—9—2x2)dx: (g_ _%f”?’> L=
_ 8 o7 13- (Q_%?_Q) —1,125.
Omsem: 1,125.

463 Haiiném abeumccen Toqu nepeceyeHtst 3aJaHHBIX JIUHUI
—z? —1133—18—2:10 x? —|—9x+18—0 1 = —3,19 = —6.

S = / —x —11$—18+2x)d$c—/(—$ — 9z — 18)dx =

—6

=90 1 54— (72— 162+ 108) = 4,5.

464. Haiiném abcuuccbl Touek nepeceueHUst 3aJlaHHbIX JIMHUI U3 ypaBHEHUS
2 _4r=5a22—4r—-5=0,2; = —1, 9 = 5 — HCKOMBbIe aBGCIHCCHI.

5
3 5
S:/(S—x2—|—4x)dx: (5x—%—|—2x2>

_25—%—1—50—(—5—1—%—1—2) — 36.

-1

Omsem: 36.

465. Haiiném aGeumccsl Touek nepecedenust JMHun y = (x — 2)3 + 1
¢ ocsaimu koopmunat. C ocbio Oy: ¢ = 0. C ocbto Ox:y =0, (z —2)3 +1 =0,

1
_9)4 1
4 0 4
0
= 2,75.
Omsem: 2,75.

466. Haiiném abeumcenl Touek nepeceverus JUHuM y = o5 — 2 — 4
¢ ocsimu KoopauHart. C ocbio Oy: x = 0. C ocblo Oz:y = 0. 23 — 20 — 4 =0,
(r—2)(22+22+2) =021 =2,22 +2r+2 > 0npubcexx € R.

Ha npomexytke [0;2] y = x® — 22 — 4 NpPUHAMAET HEMOJIOKHTEJbHbIE

Hsznaresserso «/lernon» www.legionr.ru



Pernenne 3anaun 467 115

yﬂ .
1=y
o "
-7
Puc. 25.
2 .\ )
3HaueHusl, 3HaUUT S = — /(m3 — 2z —4)dx = (— % + 2% + 4x> =
0
0
= —4+4+8=38
Omsem: 8.

467. Haiiném aGeumcebl Touek nepecederusi JJMHUK y = x> + 27 ¢ 0CAMH KO-
opaunat. C ocbio Oy: x = 0. C ocbio Oz:y = 0. 2% +27 =0,z = —3.

0
4 0
5= /(:c3 4 27)de = <% + 27x> 81
3

= —— + 81 = 60,75.
1 +
Omsem: 60,75.

-3

468. Haiiném aGeumcechl Touek nepeceuenust imnnd y = (v — 3)% — 64

¢ ocsimu koopaunar. C ocbio Oy: z = 0. C ocbio Ox:y = 0. (x —3)% — 64 = 0,

r —3 = 4.z = 7. Ha npomexytke [0;7] y = (z — 3) — 64 npunumaer
7

HETI0JIOXKUTEJIbHble 3HAUEHHS], 3HAUUT .S = — /((x —3)3 — 64)dx =

- (@_Gw)

Omsem: 363,75.

0

_ 256 1448 — 81 _ 363,75.
4 4

7

0

5
o 5
469.5:/%(1:1::71 S
1
Omsem: 0,8.
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2
3 2 8 1
Do = (2 ) SRS I WS S
/x—f— x <3+x>1 3+ +3+
—1

Omeem: 6.

71. Haiiném a6cumcchl Touek nepeceqeﬂnﬂ 3aJIaHHBIX JTUHUH:

V3x 1—x—|—1\/3x—x3x—x x> 022 —336—096(96—3) 0,

r1=0,29=3.5= /\/3x+1—x—1 / 3x — x)dx =

0
- (% (32)3 — %)

Omesem: 1,5.

3

=297 915
o 9 2

472. Haiiném aGcuucchbl TOUEK nepeceqeﬁwﬂ SajlaHHbIX JIUHUHN:
3z —15x—|—20—9x—1 322 — 24z + 21 = 0, ac -8 +7=0,21 =1,

29 =7.8= / (92 — 1 — 322 —|—15x—20)dx—/(24x—3x —21)dz =
1
=122 — 2 —2156" =588 — 343 — 147 - 12+ 1 + 21 = 108.
1

Omsem: 108.

473. Haiiném a6cuucenl Touek nepecequHﬂ 3aIaHHbIX JUHHH:

322 + 152+ 30 = 6 — 3z, 322 4+ 18z + 24 = 0, 22 +6:1:+8f0 T = —2,
—2

x2:74.5:/(673x731’ 715:17730)dx:/(724718x73x )dx =
—4 —4

-2
:(—24:5—9952—3:3)‘ — 48— 36+ 8 — 96 + 144 — 64 = 4.

Omsem: 4.

474, dyukunn y = 224, y = 32, y = 2 uéTHble, GuUrypa, orpaHHueHHast HX
rpacuKamu, CUMMETpUUHa OoTHOCHTesIbHO ocH Oy. Haiiném aGeuuccsl Touek
nepeceyeHust 3alaHHBIX PYHKIIUH HA TpoMexyTKe = > 0:

a)y = 22*ny = 32, 22% = 32, 2% = 16, z1p = £2; x = —2 He
YJ0BJIETBOPSIET yCJIOBHIO = 2> 0;

6)y=2xtny=22x"=22%=1 1234 = £1; 2 = —1 ne yzosserso-
psiet ycqosuio x 2= 0.
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2 1 2 ) | 21:5
§=2 (/32dx—/2dx—/2x4dﬂc) =9 (32x‘0 —Qx‘o -
0 0 1

2(64 _o_ 65—4 n 0,4) —992.

Omsem: 99,2.

475. HaﬁméM abClMCChl TOYEK MepeceyeHust 3a/laHHbIX JIMHUH U3 ypaBHeHUS
223 = 54: 23 = 27,2 = 3.

3 N
S = /54—233 Ydx = (54x—%)
0

—54. 3—8—21_1215

0

Omsem: 121,5.
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476.5—/5<(:E—1)2+3)dm— (@Hﬁ)

= 30.
Om@em 30.

477. S = /x —3)d (——395)
4

= 142.
Omesem: 142.
-8

478.5 = — /(8%4— l)dmz—(Gx% +x)

5
64

== 15———6—
S+

2

-3

-8

e —o7
4 4
- —(6- (—8)8 —8 —6-(—27)3 — 7) — 371.
Omeem: 371.
479. Boiuncaure mioiab GUrypbl, orpaHHdeHHOH JHHHSIMH
_ ; _ _T —p = _T = T, _-_T
y = 16sindx, z = pr=c 6 Ha otpeske |z 07 6

(yHKIMS y = sin 4z HENOJIOKHUTEJIbHA.

6
S =- / 16 sin4xdx = 4 cos4x

s

4
Omeem: 2.

480 Haiiném abcumccnt Toqu nepeceyeHust 3aIaHHBIX JTUHUM:
—? —|—6x—3——x—|—7 x? —7x+10—0 T1 =2,T9 = 5.

ol

:4(:052%—400577—2—1—4:2.

INE

S = / —2% 462 —3+x— )dm—/(—x + 7z — 10)dz =

2
5
T2 125 175 8 28
=-==+—==—-10z
( 372 )
Omsem: 4,5.

=224 2D 5042 22 4 90=45
) 3 72 3Tt

2
481. Oynxuns y = (g) Ha npomexyTke z > 0 MOHOTOHHA. Bblpasum z

2
Wy
3

16

2
qepe3y:y=%,x=2\/§.52/2\/§dy:

1

16

Il

|
QO |~

I

(o)

~

Omesem: 84.
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Puc. 28.

482. To onpenenenunto neppoodpasHoit, F’'(x) = f(x). ¥YrioBoit Kosdpduiwm-
GHT KacaTeJIbHOM K rpatuky y = F'(x) B TOUKe xo = 7 paBeH

/ _ _ 2m @ 2 _ _
F'(m) = f(r) = sin® (3)+1— ( 5 ) +1=075+1=1,75.

Omesem: 1,75.

483. Haiiném nysn pyrxunn y = (z + 1)(z — 4)(z — 3)(22 — 1) Ha nostynH-
tepsasie [0;4).
s+1=0z=—1,-1¢[0;4):z—4=0z=44¢[0;4);
t—3=0,0=33€[0;4):;2c—1=02= %%e [0; 4).
[TosynnrepBainy [0;4) npuHamexaT ToJbKO 2 unca. McecseayeM uucao Kop-
Heil ypaBHeHust f(z) = 0 Ha otpe3ke [—6; 0], 3Hast, uto T' = 4.
2=33-4=-1,-1€[-6,0;—1—4=—-5 —5¢[-60];

—5—4=-9,-9¢[-6;0].

11

r=5.5-4= —3,5, —3,5 € [-6;0]; =3,5 —4 = 7,5, —=7,5 ¢ [—6;0].
Vrak na orpeske [—6; 0] ypaBuenue f(z) = 0 umeer 3 KOpHsi.
Omesem: 3.

484. Tak kax hyHkuus y = f(x) nepuoaHuecKas, ¢ NepuoaOM 5, TO
f(=10) = f(=10+5+5) = f(0),a f(8) = f(8—5—5)
pucyHka omnpenensiem, uto f(0) = 0, f(-1) = =2, f(-2) =
F(=10) = (1) f(8) = 0 — (~2) -4 = 8.
Omeem: 8.

485. Tak kak nepuoa pyukimu pasen 5, 10 f(11) = f(11 =5 —5) = f(1)u
f(=9) = f(-94+5+5) = f(1). [nsanst na rpacuk hyHKUKH, [e1aeM BbIBOJL
f(1) = f(-9) = f(1) = —1, f(0) = 2. [loacTaBuB HaiiIeHHbIe 3HAUEHHUSI B

f(ll) — -1 =05
fOf(=9)  2-(=1) 77

= f(=2). U3
4. ITonyyaem

HUCKOMOE€ BblpaKeHHue, 1oJiydum, 4To

Omsem: 0,5.
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f(=T+4+4) = f(1);
1) = f(2). U rpacpuxa
= —2. [loncraBum Hai-

486. Tax kak nepuon GpyHKUMH paBeH 4, To f(—7) =
f@8) = f(8—4—4)=f(0)n f(10) = f(10 — 4 -
¢yHkuu nogyuaem, uto f(1) = 4; f(0) = 2; f(2)
JIEHHbIE 3HAUEHHUS B UCKOMOE BbIpaXKeHHUE:
J(=7)+ f(8) = 3f(10) = f(1) + f(0) = 3f(2) =4 +2+6 = 12.
Omeem: 12.
487. f(17) = f(17— 6 —6)
f(8)=f8-6)=f(2)=4
Omeem: —2.
488. Tak kak nepuos dpyukimu pasen 5, 10 f(7) = f(7—5) = f(2) = —2 (u3
rpaguka); f(—10) = f(—10+5+5) = f(0) = 1 (u3 rpacduka). A BoipaxkeHue
2f(7) —3f(~10) =2-(=2) —3-1=—T.
Omsem: —7.
489. Tak kak g(z) + 5 = f(z), 10 g(z) = f(x) — 5. Torna f(—=5) + g(4) =
=f(=5)+f(4)=5=Ff1+(=2)-3)+f(1+3) =5 = f()+f(1)=5=—
Omesem: —1.
490. f(9) = f(-1) = 1;2f(3) =5 f(9) = 9=2f(3) = 14 f(3) =
F(-12) = £(3) = 7.
Omsem: 7.
491. Haiiném KosiuecTBo Touek nepeceuenust rpagukos y = f(z) uy = 1 Ha
npomeskytke [0;2): 22 —2 = 1,27 = /3,20 = —V/3 ¢ [0;2). Haz € [1;7]
rpacduk y = f(x) nepecekaer y = 1 Tpu pasa npu x; = /3, 1o = /3 + 2,
Omeem: 3.
492, 22 + 2z = 3,21 = 1, x9 = —3 — He MOAXOIUT, TAK KAK He BXOIUT
B (—1;2]. Ha = € [0;11] f(x) nepecekaer y = 3 ueTblpe pasza npu x; = 1,
xTo :4,1'3:7,1'4:10.
Omeem: 4.
493.6/(7)—=5f(=2) =6f(2-:3+1)=5f(3-2) =6/(1)-5f(1) = f(1) = 4.
Omeem: 4.
494.4f(10) —3f(=5) =4f(3-3+1)—3f(2-3—=5) =4f(1) —3f(1) =
=/ =1
Omsem: 7.
495. Tak kak nepuoa dyHkuun pasen 2, o f(=3) = f(=3+2) = f(—1)u
f(3,5) = f(3,5—2—2) = f(—0,5). 3nas, uro f(z) = 22+ 2z npux € [-2;0),

umeeM: f(—3) = f(—1) = —-1; f(3,5) = f(fé) = 7%

£(5) =25 —20 = 5;
8=—4=2f(17)+3f(8) =10 —12 = —2.
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Haiiném nckomoe snauenne: —2f(—3)—4f(3,5) = —2~(—1)—4(—%> =

= 5.

Omeem: 5.
496. Tak KaK HaMMEHDILHI NOM0KUTENbHDBIA nepuo Gynkuun y = f(z) pa-
BeH 5, a HAaHMEHBILINH TTOJI0XKUTEbHBIA ePHOA (PYHKLUHH iy = sin mx paBeH 2,
TO HAUMEHbILIUE MOJNOKUTENbHBIHA nepro hyHKIMKU y = f(x) + sinwx paBen
2-5=10.

Omeem: 10.
497. TTosib3ysich NEPHOAUUHOCTBIO PYHKUMH f (), UMeeM:
3f(=7) = f(=2)f(13) =3f(3+(-2)-5) — f(3+ (=1)-5) f(B3+2-5) =
=3-4—4-4=—-4.

Omesem: —4.
498. EQMHCTBEHHO BO3MOXKHBIM CJlyuaeM, KOrjia neprojnueckast GyHKIus ¢
nepuosoM 2 Ha orpeske [0; 8] umeer poBHO 5 KopHe#l z, k = 1,...,5, Oy-

Jer caydah 1 = 0, 29 = 2, 23 = 4, z4 = 6, x5 = 8. Otkyna
Omsem: 20.

499. Tak kak T = 3 u f(x) = 22 + 3z npux € [—3;0], T0
—2f(4) +3f(=4) = =2f(=2+6) +3f(-1-3) = =2f(=2) + 3f(-1) =
=-2(4-6)+3(1-3)=4-6=—-2.

Omeem: —2.
500. f(x) nepHoaMYHAa C IEPUOJIOM, PABHBIM 3, TTO3TOMY MEHbIIMHA KOpeHb Oy~
JIeT Ha 6 oTyiMuaThesi OT GoJibLIero. ITo BO3MOXKHO Ha € [1; 7] ToJibKO, eciin
KopHsiMu OyyT « = 1; 4; 7. VIx npousBeneHye paBHo 28.

Omesem: 28.

501. Ilepuon dpyHKUMH cos 3796 paBen 17 = 27 : % = %r nepros (hyHK-
uuH sin % paBen T, = 67. Haumenblilee obiiiee KpaTHOE 3THX MEPHOAOB paB-

Ho T = 12m. Slcho, uto T = 127 — nepuon pyHkuun f(z). [Tokaxkem, uto
9TO — HAWMEHBUINI MOJI0KUTEJIbHBIN (OCHOBHON ) eproll. [TycTb cyuiecTByeT
nepuoj S Takol, uto 0 < S < 127. Torna umeem:

;3 Cin TS (cos3s —sin® ) =
0052(1‘—1—5) sin (COSQ.I bln3>—0,

3 ey (et S o)
(cosz(erS) COS2IE> <s1n 3 sm3>0,
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.3 .3 .S 1 _
sin 45 sin 4(2x—|—S) +sin - cos 6(2x—|—S) =0.
3¢ _ 35 .5 _ S e )
Tak kak, S < 12w, a 45 = 0.7 u 6 = 6" TO MO KpaiHell Mepe o]
35 S .3
HO M3 UMCeNl 5= WM —— He SIBJISeTCs LeJIbIM, TO €CTh OJIHO U3 uucel sin 5.5
dr 6m 4
W sin% OTJIMUHO OT HyJs. [lycTb, Hanmpumep, sin %S # 0. Torna umeem
sin%(Qach S) sin%
TOXKECTBO =— , KOTOpOe HEBO3MOXKHO, TaK KaK B [pa-
cos%(Qa?—&—S) sin%S
BOU UaCTH CTOMT MOCTOSIHHAS BEJMUHHA, a B JIeBOH nepeMeHHasi. Hanpumep,
sin %
npu x = 0 JieBasi yacTh paBHa ,anpu x = 67 OHA »Ke UMeeT BHUJL
cos &
.3 . (38 ) .38
s1n4(127r+5) - sm( 1 + 9w - sin =
cos %(1271‘ +S5)  cos (% + 271') cos %
Omeem: 12.
502. Oynkuus y = (px -9 6:1:2)3 HUMeeT MAaKCHMYyM B TOUKe xg = —2,5;
y = t3 MOHOTOHHO BO3PACTAET H UMeeT HauboJIbllee 3HAUEHHE NPH t HAUBOJIb-
mewm, t = —6x2 + px — 9 HauboJbLIEE TIPH T = 1%; [0 YCJIOBHIO Zog = —2,9;
po_ 5., 12:5_
12 2P 2 30.

Omsem: —30.

503. Haiiném npoussoanyio y' = 322 + 2az + 3. OyHKUMs He HMeeT IKCTpe-
MYMOB B JIBYX CJIyuasix:

1) Her kputnueckux Touek, ecan i’ = 0 He uMeeT KopHeit. 3x2 + 2azx + 3 = 0
Het KopHeit, ecin D < 0, D = 4a® — 36;4(a — 3)(a+3) <0, -3 < a < 3.
2) Kputnueckue Touku ecThb, HO "TIpH nepexojie’'uepe3 HUX MPOU3BOJHAS He
MeHsieT 3HaKa. 322 + 2ax + 3 — noanbiil kBaapar 3x2 + 2ax +3 = 0, D = 0.
4(a—3)(a+3)<0,a1 =3,as = —3.
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O6mbenunss o6a cayuasi, umeeM —3 < a < 3. Haubosbluee 1enoe a = 3.
Omeem: 3.
504. Haiiném npoussoanyio aannoi gynkuun y' = 622 — 2bx — b. Oyuxuus
He HMeeT KCTPEMYMOB B JIBYX CJIyUasix:
1) Her kputnueckux touek, ecsiu iy’ = 0 He umeet KopHeil. 622 — 2bx — b = 0
HeT KopHel, ecain D < 0, D = 4b% + 24b; 4b(b + 6) < 0, —6 < b < 0.
2) Kputnueckue Touku ecThb, HO "TpH nepexojie’'uepe3 HUX MPOU3BOJIHAS He
MeHsieT 3Haka. 622 — 2bx — b — nosnbiil kBaapar 622 — 2bx — b =0, D = 0.
4b(b+6)=0,by =0,bo = —
O6benunss o6a ciydasi, umeeM —6 < b < 0. Haumenbuiee nenoe b = —6.
Omeem: —6.
505. Oynkuus y = —+/t aBAsgeTcs yObIBAIOLIEH M TPUHUMAET HauGOJblIee
sHauenue npu t = 3 + 6a3z + 42? naumenbwem. t = 4x? + 6az + 3
6a> 3a®

[IPUHUMAET HaUMEHblIee 3HaUCHHe MpU T = —? = —T, o yCJIOBHUIO

= —1; a = —1. IlpoBepum, npuHUMAET JH MO~

KOpEHHOE BblpaxkeHue npu ¢ = —1, z = % HeoTpHlaTe/bHOE 3HAUeHHE:

9. .6.(—
1946

Omsem: —1.

1)%+3:9—%+3=775>0-

—1
Vmzr — 1822 + 11
J151eT co60i 1Po6b ¢ OCTOSAHHBIM OTPHLATELHBIM uHcsuTeieM. CieoBaTesb-
HO, 9Ta Apo6b IPUHAMAET HauboJIbllee 3HaYeHHe NPH HAUGOJbLLIeM 3HaMeHa-
Tene. y = v/t — (yHKIHs Bo3pacTaiolas i pHHUMAeT HauboJIblIee 3HaUeHHe
npu t = max — 1822 + 11 naubosabliem, ma — 1822 + 11 — naubodbluee (Mak-

506. 3anuiiem QyHKLMIO B BUlIE Yy = . dyHKMs npeacTaB-

_ - 1lm_ 1.
CHUMaJIbHOE) TIPH & = 36 ;10 YCIIOBHIO & = 0 g = 155 m = 3. [1poBepum,
GyJIeT JIi MOJKOPEHHOE BbipaXKeHHe MOJOKUTENbHBIM MPH m = 3, & = 1—12:
3. L o1g.Lyann=1_lygnsg
12 144 4 8
Omeem: 3.

507.y = — V4 + 3622 — 3ax Oynkiws iy = — v/1 yObIBaloLIas H HerpepbiB-
Hasl, CJ1e/0BaTe/bHO,HauOOJIbIIEMY 3HAUEHHIO (PYHKIIMM COOTBETCTBYET HaW-
MeHblee 3Hauenue t = 4 + 36x% — 3ax. t = 3622 — 3ax + 4 npuHuMaer

Hsznaresserso «/lernon» www.legionr.ru



Pernenne 3anaun 508 124

_3a _ a. _l.a _ 1

HauMeHblllee 3HaUeHUe TpU & = 5 = ol Mo yCJOBUIO & = 1ol = o

a = 6. [IpoBepuM, NpUHUMAET JIH MOJKOPEHHOE BbIpaXKeHHEe HEOTPULIATENbHOE
— 6 p— L L gl oy 9 9 49

3HaueHue npu a = 6, r = 4,4+36 16 3-6 1 74+4 5 =1 1 > 0.

Omsem: 6.
508. Oynkumus. y = arcctgt yobiBatollasi U HeMpepbiBHAS, CJEI0BATE/bHO,
Han6o.nbme1v[y 3HAUEHHUIO beHKLU/H/[ COOTBeTCTByeT HauMeHblIee 3HaYeHHue ap—
rymenta 822 + 5m2x — Inm, (m > 0) uMeeT HauMeHbllee 3HAYEHUE MPH
5m2
16

5m?
16
kak m > 0.
Omeem: m = 4.
509. Oyukuus y = arctg t Bo3pacraiowlas, MMeeT HauMeHbLee 3HaueHue Ipu
t = 922 + 6a>z + a naumenbluem, 922 + 6a3x + a HanMenbluee IpU T =

T = ; TI0 YCJIOBHIO T = —9; — = -5 m? = 16; m = 4; taK

_ _6a® _d’. g @ g 3 _om
= 18—3,H0yCJIOBmox—9, 3—9,a =—-27,a = —-3.
Omesem: 3.

510. 3anuuem dynkumio B Buse y = In(x + 5)(a — 2x);
y = In(—22% — (10 — a)x + 5a). yHkuus y = Int Bo3pacTaer 1 HeNpepbIBHa,

uMeeT HauboJbliee 3navenue npu t = —22 — (10 — a)z + 5a HanGoIbIIEM,
—22% — (10 — a)x + 5a HauGoJblIee NPH T = 1072 4 1o yenosuio & = —3;
IWT*Q = 3; a = —2. TlpoBepum, OyayT JiH NOAKOPEHHbIE BbIPaXKEHHUsT MOJL
3HAKOM JIOTapu(Ma TOJIOKUTENbHBI TpH a = —2, 2 = —3: 1)z +5; —3+5 > 0
2)a —2z;,-246 > 0.

Omeem: a = —2.
511. dynkums y = arcctg t MOHOTOHHO yObIBAIOLIASA. Yppipy B TOUKE, B KOTOPOF

—10

t uMeeT MakCUMyM. t = 13+10ax — 222 uMeeT MAKCHMYM B TOUKE T = — L;.

10
[To ycnoBuio z = 15. Haiiném a, peluns ypaBHeHHe Ta =15.a=6.

Omeem: 6.
512. [1peoGpasyem Bua QyHKLHH:
2_ . 5x2—1 ar—2 2 _
y = 165;E 1. gax 2 _ (24) . (23) — 220z +3ax 10. CDyHK]_LI/IH
y = 2! — Bospacrawowmas u HenpepbiBHas. C/e0BaTeNbHO, UeM MeHbIle
3HaueHue nokKasaress t, TeM MeHblile 3HaueHue (yHKUMU. [TlosTomy dyHKUMS
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2 1) o
y = 22007434210 pyjeer MUHMMYM B TOI TOUKE, B KOTOPOH HMeET MHHHMYM
nokasaresib t = 2022 + 3ax — 10 — KBagpaTHbI TPEXUJIEH C MOJIOKUTETHHBIM
cTapuiM Ko3ppUIMeHToM. YKa3aHHbIi KBAAPATHBIA TPEXUNEH UMeeT MUHU-

MyM B TOUKE T = COOTBeTCTBy}OIlLef/'I abcuucce BEPUIWHBI HapaéOJIbl,

B
24°
rie A — nepBblil Ko3(duLeHT Tpéxusiena, a B — Bropo#. Takum o6pasom,
3a 3a
=10 Wrak, n1aHHas B ycs0BUHM (YHKLIUA UMEET MUHUMYM MIPH & = 10
Ho u3 ycsioBus ciemyer, 4To MHHMMYM JIOJIKeH JocTuratbes npu @ = 0,15.
3a
Torna u3s paBeHcTBa 10 0,15 naxoaum, uto a = —2.

Omesem: —2.
5]3 Y= 9I7$2 . 39:275a:r+3 — 32w72w2+w275az+3 — 321:79:275119:«#3 —
_ 3—x2—(5a—2)z+3
Oynkupst y = 3%, 3 > 1 MOHOTOHHO BO3pacTaloOlIast. Ymax B TOUKE, B KOTO-

poii t uMeeT MakcuMyM. t = —x2 — (5a — 2)x + 3 UMeeT MakKCUMyM B TOU-
Sa—2 3

d5a — 2 -
Kez = ———. [To yeqoBuio & = 3. Hailném a u3 ypaBHeHus1

5a = —4,a = —0,8.
Omsem: —0,8.
514. 1) Ilyctb 10%-Horo pacTBopa B3siiu & T, TOTIA KOHLEHTPUPOBAHHOK CO-

JISTHOH KMCJIOTBI B HEM: x T.

10
2) B 600 r. 15%-Horo pacTBopa KOHLUEHTPHPOBAHHOMN COJISTHOH KHCJIOThI
- 600. 15 _
cozepxures: 600 100 90 (r).

3) B 30%-Hom pacTBOpe KOHIEHTPHPOBAHHOH COJISTHOK CHCJIOTHI COJEP-
(90— 2 ).100 _ _z
JKUTCS: <90 10) 20 (300 3> (r).
4) Torna 10%-oro pactBopa 6blJI0:
x\ _ z
600 — (300 _ g) - (300 n 3) (r).
CocTaBuM ypaBHEHHE U PELINM €ro.

=300+ %, %a: — 300, x=450(r).

Omeem: 450.
515. Ecsiu B criaB Maccoil 24 Kr npu6aBHTb & KT 0J10BA, TO Macca HOBOTO
CrJIaBa okaXercsi paBHoO# (24 4 x) Kr ¢ 40%-HbIM CofiepKaHHEM ME[IH, TO €CTh
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Me/u B HoBoM cruiaBe 0,4(24 + x) kr. B 45%-HoM cruiaBe maccoi 24 Kr Mejin
conepxkutest 24 - 0,45 = 10,8 (Kr); 3Ta )Ke Macca MeJId B HOBOM CIIJIaBe.

CocraBuM u pewinm ypasHenue: 0,4(24 + z) = 10,8; 24 + x = 27,z = 3.
3 KT YHCTOrO 0JI0BA HAJ10 NPUOABHUTL B CIIJIAB.

Omsem: 3.
516. [Tyctb 1-blit cocyn conepxut % wénouu, Torna 2-oit — (z — 40)%.

Ecan 4 n cocraasior 2% pacTBopa, To BCero pactsopa B 1-oM cocyne

4 1% = 4% (1); Bo 2-0oM cocyzie 6 /1 wénouu, uto coctabasier (z — 40) %
Bcero 00’b&Ma pacTBopa, 3HaUuT, Becb 00bEM pacTBopa
.x—40 _ 600 (@ 600 ) _
6 : 100 — 7-40 (s1). B nByx cocynax - + ——4p) b @amoyeno
BHIO 3a1auk B HUX 20 s1. COCTaBUM U peLIUM ypaBHEHHe: 430& + :1:6—0(310 = 20;
_ . 20 30 _ 4. _ _ TS
xz(x — 40) # 0; o T R 1; 20(x — 40) + 30z x(x — 40);

20z — 800+ 30z = x? — 40z; 2% — 90z + 800 = 0; x1 = 45+ /2025 — 800;
12 = 45 £ V1225; x1 = 45 — 35; £ = 45 + 35; x; = 10; z = 80.
O6a uncsia — KOpHHU cocTaBJieHHoro ypaBHeHusi. [To cmbicaty 3anaun « > 40,
anaunt, x = 80. 80 % wénoun comepxad 1-blii cocy.

Omsem: §0.
517. Ilyctb  — nepBoHauasbHasi Macca crviaBa. Torna
2 — 5 — KOJIMUeCTBO Me/ld B CIL1aBe;

z—95 » «
- 100 — copnepxkaHue Me B ' CTapoM™ CIJIaBe B MPOLIEHTAX,
r—5 9 «
5 100 — conepkaHue MM B "HOBOM® CILJIaBEe B [TPOLIEHTAX.
X

CocrapJisieM U pelliaeM ypaBHEHHe.

(—5)-100 (z—5)-100 ~
- P 30, 10(z — 5)(x + 15 — z) = 3z(z + 15),

35+ /352 — 250 -4
2 b

50(z — 5) = x(x + 15), 22 — 352 + 250 = 0, 215 =

35+£5v49—-40 35+£15
33-172 = =
2 2
cKagaHo, uto x < 20, To z = 10 (Kr).

,x1 = 25, x9 = 10. Ho TaK kaxK B yc/j0BUU

Omesem: 10.

H3znarenbcto «/lernon» www.legionr.ru



Perenne 3anaun518 127

518. IlycTb  r— nepBoHauasbHas Macca criaBa. Torna (z — 80) r — mac-

ca cepebpa B CIJaBe, 80 100% conepxkanve B HéM 3o0s0Ta. [locae n0-
X

Gassienusi 100 r uucroro 3osota (z 4+ 100) r — Macca «HOBOro» CIIjIaBa;

80+100 o
v 100 100%
BblllE€ M0 CpaBHEHHIO C MepBOHavYaJIbHbIM.

— CoJepKaHue 30J10Ta B KHOBOM>» CIlJIaBe, U 3TO Ha 20%

. 180 _ 80, — 90-
CocCTaBuM U pelnM ypaBHeHHe: 71100 100 o 100 = 20;

180-5 80-5 _ 4. e e s _ _
100 o = b @(z+100) #0; 180-52-80-5- (24100) = z(x+100);

22 + 100z = 900z — 400z — 40000; 22 — 400z + 40000 = 0; (x — 200)? = 0;
2 = 200 (npu z(z + 100) # 0).
200 r — nepBoHavaJsbHasi Macca crnsasa, cepebpa B HEM 200 — 80 = 120 (r).

Omsem: 120.

519. [ycTh = 3J€MEeHTOB NPOAYKLMH ObLIO0 BHITYLIEHO B | -blii Mecsll, BbINyCK
nagan na 40%, sHauut, Bo 2-0il Mecsw BbinyuieHo 60% ot x, To ecTb 0,62
3/1eMeHTOB; B 3-uil Mecsiy — 60% ot 0,62 — 0,362 sjaeMeHTOB U T.j1. MrTak,
YHCJIa BHITYyCKAEMbIX €2KEMECSIUHBIX 3JIEMEHTOB COCTABJISIIOT F€OMETPUUECKYIO
nporpeccuio: 1-bifi unen by = z, ¢ = 0,6, n = 5, b5 = z - ¢, bs = 324,

nostomy z - 0,64 = 324, x = 324 324; = 2500, b; = 2500.

f— 0764 f—
b1(1 _q5)
1-g¢g

— CyMMa MsITH MEPBLIX YJIEHOB — YUCJIO0 3JIEMEHTOB, BbIITYUIEHHbBIX

2500 (1 - (%) > _ 6250, ( 243 )

3a I9Tb MeCsALEB.

1-0,6 3125
6250 - 2882
=" 3095 = 5764.
Omsem: 5764.

520. [TpuBeném cxemy perieHusi.
1) 100 yacreit pactBopa — 6 yacreii ykeyca,
2 yacrel pacTBOpa — x yacTeH yKcyca,
r=20

100
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2) 100 yacreit pacTBopa — 1 uacTell ykeycea,
3 yacreil pacTBopa — x yacTel ykcyca,

_ 31
100°
3)(2 + 3) uacreil pacTBOpa — 2-6 + 3 ) yacreii yKeyea
100 100 ’
100 yacreit paCTBopa — Z yacTel ykcyca,
- 100 - 100 5,
r=—Fp—=7F=3
Omeem: 3.

521. O603HaUUM Uepes & — CTOUMOCTD JIETHEH KOJIJIEKIIMH OJIEXK/Ibl B PYOJIsiX,
yepes y — MepBOHAYAJIbHYIO MPUOLLTL Marazuta B pyGJIsix.

Torna (z + y) — mepBoHauasbHas [ieHa KoJuleKiuH, a 0,6(z + y) — teHa
KOJIJIEKLIMH TToc/1e CHUKeHHs. C IPYroil CTOPOHBI, 3Ty XKe LEeHY MOXKHO OIpe-
neuth no dopmyse z + 0,2y. Mmeem ypasuenue: 0,6(x + y) = = + 0,2y;

0,4y = 0,4z; % -100% = 100%.

Omesem: 100.
522. [ycth  — pasmep nepsoHayasbHoro Tapuda B pyoasx. Torna 1,3x —
pasmep Tapuda rnocJie 3anjJaHupoBaHHOro yBeanuenus, a 0,9 - 1,3x — pas-
Mep OKOHUATeJIbHO YTBepKaEHHOro Tapuda. CJienoBaTeIbHO, YCaYrd GUpMbl

10J10pPOKaJIM Ha w -100% = 17%.

Omsem: 17.
523. TlycTb v — KOJNMYECTBO MPOLYKLMH MOJIOKO3aBO/a, €1, Co — CeBecTo-
MMOCTB MPOJYKLMH H €€ OTIMYCKHAsl [leHa 0 MOBHIILEHHS [IeH, a ¢1, Cy — Te
Ke BeJMYMHLI [0C/Ie MOoBbImenust. Torna nianupyeMblil BLITYCK MPOLYKUUHE —
1,1v, NpuGLUIbL 3aBOJA JI0 MOBBILIEHHS 1leH — s = v - (c3 — ¢1) V.€., a TIpH-
6bIJIb 3aBO/A 110C/IE YBE/HUEHHs! BHIYCKA NPOJYKLMH H TIOBbILICHHS LEeH —
s=11v-(ca—¢1)ye. HoyCJIOBH}o Co = 1,15¢9, ¢1 = 0,75¢2,¢1 = 1,2¢1 =
s=wv-(cg —0,75¢2) = 0,250 - 9, G2 — ¢1 = 1,15¢ — 1,2¢1 =
= 1,1562 — 1,2 . 0,7562 = 1,1562 — 07962 = 072562, g: 1,11} . (52 — 51) =

=1,1v - 0,25¢ = i = 1,1, To ecTb MpUOLIbL 3aBoja yBesnuuTest Ha 10%.

Omsem: 10.
524. [1ycTb v — exKeMecsiublil 00BEM MPOAAXK YCJYT, ¢ — TapU(bl KOMIAHHHU
J10 1IpeoGpa3oBaHuil, TOraa ve — exxeMecsiuHasi NPUObLIbL KOMIIAHHH J10 11pe0-
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pasoBanu#i. [Tocsie npeo6pasoBanuii exxemMecstublil 06'bEM MPOJIaXK YCIyT paBeH
3v, Tapudbl — 0,5¢, exxemecsiunasi npu6bIb — 3v - 0,5¢ = 1,5vc. 3HauuT 10-
MIOJIHUTENIbHASA exKeMecsuHas NpUObLIbL KOMIIaHUK paBHa 1,5vc — ve = 0,5vc.
3arpartbl Ha pacuIdpeHne, paBHble Guce, GyIyT KOMIEHCHPOBAHbBI IOMOJHUTE/ b=
HOW MpUOKLIBIO yepes (6vc) : (0,5v¢) = 12 MecsLes.
Omesem: 12.

525. Ilyctb B KoHLe roa a py6Jeli CTOUT 30J10T0, a b py6Jieli cTOUT cepelpo,
TOrJa B HavaJe rojia 1,2a py6Jiel cTouT 3041070, U 1,050 py6Jieit cTouT cepebpo.
3Hasi, uTO CTOUMOCTD M3/IeHs1 yBesnunBaercs Ha 15%, cocTaBuM ypaBHeHHe:
1,2a + 1,056 = 1,15(a + b), 1,2a — 1,150 = 1,15b — 1,054, 0,05a = 0,1b,
b = 0,5a.

ITprMeM 3a 2 T Maccy 30J10Ta B H3/IEJHH, a 32 i T Maccy cepeGpa, Toria < py6-
x

Jield — 1eHa 1 r30/10Ta B KOHLE I0/1a, a b pyGJieli — uena 1 r cepebpa B KOHLE
Yy

roaa. 1o ycnioButo 1 1 30410Ta B 18 pas popoxe 1 r cepebpa, COCTaBUM ypaB-
a _ 180 a _ 18-0,5a

HeHHe: = = , = = , ¥y = 9x. ¥Y3HaeM, Kakyio UacTb I0BE&JHPHOTO
z y Y
.z 1
U3JIeJIUS COCTaBJIsIET 30/10T0;: ——— = — = (,1.
z+9z 10

Omsem: 0,1.
526. Ilyctb B cocyne Haxomutest 100 © pacTBopa, TOraa pacTBOP COMEPHKHUT

10 r cniupta u 90 r Boabl. [Tocse Toro Kak oT/uau é COJIEPXKUMOro, Macca

pacTBopa craJa % I, MpUuém crnupra 2—30 r. B pacTBop 10JIM/IM BOJbI U €ro

macca craJja 100 - % = 2—20 (r). Haiiném npoueHtHoe cosepxKaHue CriupTa.
20 250)
o)1 = 8%.
(% 220) - 100% = 8%
Omeem: 8.

527. Ilyctb pacTBop Maccoi 100 KT, COAEPXKHUT & KT LIEMEHTa, TOT/a T10CJIe TO-

2
I'0 Kak BbIJIWJIH 5 pacTBOpa, TO LeMEHTAa 0CTaJIOCh gl‘ Kr. beToHoMmelaJka 3a-

IMOJIHEHa Ha g, 3HAYUT Macca pactBopa % Kr. OHa COLIEPAKHUT 27% LIeMEeHTa.

CocraBUM NPOMOPLHMIO:
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3
57 op
9
Omesem: 35.

528. TTepedopmyMpyem BOMpOC: BO CKOJILKO pa3 Hy»KHO yBesuunBath BBIT B
KaXK/IbIil CJIe/lyrolui roji?

xg - k = x1 (uepe3 ron)

x1 - k = xo (uepes iBa rona)

To = X9 - k‘z.

[To ycsoBHio % = 2,10 ecthb k2 = 2. k = /2 &~ 1,4142... D10 paBHoO-
0

CHJIbHO YBEJIHUEHHIO KarKJIblil roj1 puMepHo Ha 41%
Omsem: 41.

529. SIcHo, uTO MaKCHMaJIbLHYIO CyMMy, KoTopyto Bacusuii [TeTpoBry Moxket
B3AITb y OaHKa, HY>KHO BBIUHCJIATH B MPENOJNOKEHHH, UTO B KOHLE KaXKIO0TO
rojga oH Gyzer BbimuiaunBaTh uMeHHo 1o 90000 py6. (a He menblie). [TycTb
$ — BeJIMUMHA 3TOH CYMMbI; TIPH 3TOM, UTOObI He MUCATh JIMIIHWAKA pa3 HYJIH,
3a enuHuly uamepenus npumeM 1000 py6. Torna B KoHue roaa, noar Bacu-
qus [TerpoBuua 6anky, nocse norauieHusi um 90 Toic. py6. n0/ra, COCTaBUT
1,2 - s — 90.Eué uepes roj oH J10/KeH BbiMiaTHTh 6aHKy 1,2 - (1,2 - s — 90),
YTO, COIJIACHO HalleMmy npefrnoJioxkeHuto, coctaiser 90 Ttoic. py6. Peluum
noJiyueHHoe ypasHenue: 1,2 - (1,2 - s — 90) = 90, 1,44 - s — 108 = 90,

= —1?181910 = % = % = 137,5. Takum o6pa3oM, MakcUMaJsbHasi CymMa,
kotopyto Bacusuii [TerpoBru MoxKeT B3sTh y 6aHka, paBHa 137500 py6.

Omeem: 137500.

530. [Tyctb 6ank Boinaunbaet p - 100% rogosbix. Toraa uepes rof, nocJe no-
nosiHenusi Mapueii [TaBsioBHoil cBoero cuéra Ha 30 Tbic. py6., cymma Ha eé
cuére 6ynet coctaBasiTh (1 + p) - 20 4 30 Thic. py6. Eiié uepes roz, nocse Ha-
uKcJieHHst GaHKOM MPOLIEHTOB, 3Ta cyMMa Bo3pactér 10 (1+p)-((1+p)-20+-30)
ThIC. py6., UTO, MO yCJAOBHIO, cocTaisieT 60,95 Tric. py6. Pemnm nosyuennoe
ypasuenue: (14 p)?-20 + (1 + p) - 30 = 60,95, 20p* + 70p — 10,95 = 0,
D =70%+4-20-10,95 = 5776 = 762, TaK KaK 10 cMblc.1y 3agaud p > 0, T0

D= #3—76 = 0,15. Takum o6pa3oM, 1o BULY BKJIaAa, OTKpbiToro Mapueit
[TaBsioBHO#, GaHK BbiniaunBaer 15% ropoBbix.
Omsem: 15.
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53 1. Ilyctb p — KosiMuecTBO NpUMecel B pyjie Jio eé o6oratienus. Toraa noce
MepBoro sTarna, Kojuuecto npumeceit cocrasut (1 — 0,2)p = 0,8p. [locse
BTOPOro 3Tamna 3ta BeJMuuHa yMmesbluures no 0,85 - 0,8p = 0,68p, a nocJje
TPEThEro, KOJIMUeCTBO npumecei Oyaet coctapisaTh 0,9 - 0,68p = 0,612p.

Takum o6pasom, KoJiMuecTBO npumecell ymeHbLIuTes Ha 0,388p, uto co-

CTaBJIAET 0’3]'@ - 100% = 38,8% OT BeJIMUHHBI P.

Omsem: 38, 8.

832. [1yctb S — cTOMMOCTb NEePEBO3KH €IUHULBI TPy3a 10 YBEJHUeHHs pac-
IIEHOK, a v — 00BEM MOUTHI, epeBo3UMOH (hrpMoi npexae. Torna npexHue
3aTpartbl (PUPMbI Ha MepeBO3Ky paBHbl S - v. [locse AByX mojopoxkaHui, Ha
20% B nepBbii pa3 1 Ha 10% Bo BTOPO#, CTOUMOCTb [€PEBO3KH €IMHULIbI 'Py3a
6yzet coctapisth 1,1 - 1,25 = 1,325. A 06béM nepeBo3nMoil hUPMOF MOUTHI,
yBesiuuBLumiicst Ha 30%, Gyner paseH 1, 3v. CyieoBaTe/bHO, YBEJHUHBLLIHECS
pacxozbl ¢pupmbl paBubl 1,325 - 1, 3v = 1,716S - v. Takum 06pasom, pacxo/pl

¢upmbl BozpactyT Ha 0,716 - v, uTo cocTaBJsEeT % -100% = 71,6%

OT UX TIPEXKHEN BEJTMUHHBI.
Omesem: 71,6.

533. IlycTb 6aHOK ¢ BHULIHEBLIM KOMIOTOM — 2 LUTYK, TOrja ¢ aGpHKOCO-
BbIM — 1,12. TlycTb ¢ aGpUKOCOBLIM KOMIIOTOM 32KYNOPEHO Y TPEXJIUTPOBbLIX
6aHok u (1,1z — y) — JIMTPOBBIX, TOrA C BHUIHEBBIM KoMroToM — 1,25y
tpéxsutpoBbix U 0,85(1,1z — y) JurpoBbix. Beero ¢ BHIIHEBLIM KOMIIOTOM
(1,25y +0,85(1,1z — y)) 6anox. [Tosyuaem ypaBHeHue:

1,25y + 0,85(1,1z — y) = x; 1,25y 4 0,935z — 0,85y = z; 0,4y = 0,065z;
y = 0,16252; y = (0,1625 : 1,1) - (1,1x).

y = 0,15 - (1,1x), T0 ecTb TPEXJIUTPOBLIE GaHKK cocTaBssiioT 15% oT Beex 3a-
KYMOPEHHBIX ¢ Aa0PUKOCOBLIM KOMITOTOM.

Omsem: 15.

534. ITyctb Kuur no husuKe — z WTYK, Toraa no matematuke — 1,2z. [Tyctnb
M0 MaTeMaTHKe BbINYIIEHO y KHUT Jisi JeBsToro Kjaacca u (1,2x — y) —
JUIsl OJIMHHALATOrO, TorAa Mo ¢usuke — 1,1y KHUI /st IEBATOrO Kjacca
0,75(1,2x — y) nist onuHHaguaToro. Beero no dusuke (1,1y +0,75(1,2z — y))
KHHT.

[Tosnyuaem ypasuenue: 1,1y + 0,75(1,2x — y) = x; 1,1y + 0,92 — 0,75y = «x;
0,35y = 0,1z; z = 3,5y.
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1,1

-100% = 0,31 - , To eCTb KHUTH A5 JEBATOTO Kjacca cocTaBastioT 31%

OT BCEX BbIMYLIEHHbIX MO (DHU3HKE.
Omsem: 31.

535. Ilyctb K 20 Kr nepBoro criaBa 100aBUJIM y KI BTOPOro cnJjasa. Torna B
noJiyynBliiemes crsiaBe cozep:kutes 0,4 - 20+ 0,2 - y kr cepebpa. Ecaun cepe6-
po cocrasJsier 30% ot o6iiieit Macchl B 20 + ¥ KI [OJyYHBIIErOCs CIIIaBa, TO
cnpaBenBo coortrotenue 0,4-2040,2-y = 0,3(20+y), 8+ 0,2y = 6+0,3y,
0,ly=2=19y =20.

Omeem: 20.

536. IlycTb £ — KoJiHUeCcTBO NMPOLEHTOB LIMHKA B I€PBOM M BTOPOM CIlJja-

Bax. Torna nocJie Toro Kak criaBusu 150 kr nepBoro criasa v 150 Kr BToporo
CIlJIaBa, B [10JIyUUBLIEMCS CIIJIABE COLEPAKUTCS m -150+ m - 250 Kr LHMHKa,
UTO COCTABJSIET 30% ot o61ell Macehbl 300 Kr MoJIyunBILErocs crjaBa. 3Ha-
YuT, 100 - 150 + m 250 = 0,3 - 400, 4z = 120 = = = 30. [TockosbKy
npoueHTHoe conepkanue uHka B [ u I crnyiaBe oaHaKoBo, OHO He H3MEHHUTCS
1 10CJIe COEJIMHEHHsT ITHX CIJIaBOB, B3SIThIX paBHbIMH M0 Macce. [Tostomy 30%
uuHKa 6b10 W B [ 1 Bo Il cnyiaBax nepBoHavasbHO. 3HAUYMT, BO BTOPOM CIlJIaBe
conepxasoch 100 — 26 — 30 = 44% ososa. Takum oGpasom, 150 Kr neporo
cnJsaBa conepzkanu 0,4 - 150 = 60 Kr oJgioBa, a 250 Kr BTOpPOro cIjlaBa cofiep-
xkamu 0,44 - 250 = 110 kr os10Ba. 3HAUNT, MONYUNBLIHHACS CIJIAB COAEPIKUT
60 + 110 = 170 xr oJioBa.
Omeem: 170.
537. IlycTb & — KOJIMUECTBO MPOLIEHTOB MecKa BO BTOPOM pacTBOpe, TO-
ra 2z — KOJMUYeCTBO MPOLEHTOB Mecka B nepBoM pactsope. [locse Toro
kak cmetaaud 300 Kr repsoro paCTBopa 1 400 kr BToporo pacTtsopa, B 10Jly-
YUBILIEMCS PACTBOPE COLEPIKUTCS m 300 + WO 400 Kr necka, 4ToO CO-
CTaBJIsIeT 30% ot obuleill Mmaccbl 700 Kr noJiyuuBlIerocst pacTsopa. 3Hauur,
1200 300 + — 100 -400 = 0,3 - 700, 10z = 210 = x = 21. [To3TomMy B nepBom
pactBope comepKajoch 100 — 10 — 42 = 48% necka. Takum o6pazom, 300 Kr
nepsBoro pacteopa conepxxanu 0,48 - 300 = 144 kr uemenra, a 400 Kr BTOporo
cruiaBa cozepKagu 0,4-400 = 160 Kr ueMeHTa. 3HAUUT, OJYUHBLIMICS CIIIaB
colepkuT 144 4 160 = 304 kr uemenTa.
Omsem: 304.
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538. Ilycth B mepBOi KaHHUCTpPe = KI pacTBopa, a Bo BTopoil y Kr. Torna

0,5(0,05x + 0,1y)
= ; ly = . Qr — .
05z +9) 0,07; 0,05z + 0,1y = 0,07(x + y); 0,02z = 0,03y;

riy=3:2.

Omesem: 1.,5.
539. [TycTb B nepBoii KoJsibe KT pacTBopa, a Bo BTopoi y Kr. Torna

0,5(0,01z + 0,05y)
= 0,02; 0,01z + 0,05y = 0,02 . 0,01z = 0,03y;
075(x + y) b b b x + b y b (‘r J’_ y)’ b m b y7

zry=3:1

Omsem: 3.

540. [TycTb CTOMMOCTb CTApoil YNAKOBKH PaBHA T, a CTOMMOCTb COKa — ¥,
TOT/Id CTOMMOCTb TTaKeTa CoKa B 3ToM roay — (z +vy). [1o yc/10BHIO CTOUMOCTD
HOBOH ynakoBkd — 1,15z, a CTOUMOCTb MaKeTa COKa B CJIEAYIOLLEM TOLy —
1,05(x + y). Pewnm ypasuenue: 1,15z + y = 1,05(z + y), 0,1z = 0,05y,
y = 2z, xf—y = —f2x = %, % - 100% = 33,(3)%. OkpyrJisisi 10 11€J10r0
YKCJIa, MOJyYaeM, UTO B 3TOM IOy CTOMMOCTh YIIAKOBKH cocTasssiia 33% ot
CTOMMOCTH MaKeTa CoKa.

Omesem: 33.

541. [TycTb CTOMMOCTL CTPYH M3 HeliJIOHA paBHa T, a CTOMMOCTD THTaphl 6e3
CTPYH — ¥, TOTJla CTOUMOCTb Beell rutapbl — (x + y). [lo ycsoBuio cton-
MOCTb METaJJIM4eCKUX CTPYH — 1,5z, a CTOUMOCTb BCEH TMTapbl Nocje 3a-
Menbl ctpyH — 1,01(z + y). Pewum ypasuenue: 1,52 + y = 1,01(x + y),

_ _ T x _ _
0,492 = 0,01y, y = 49z, Tty 2449z 0,02. ITonyuaem, uto cTou

MOCTb CTPYH W3 HelJIoHa cocTaBJisiia 2% OT CTOMMOCTH BCEH MHTapbl.
Omsem: 2.

942. Tlnan pewennsi: 1. Haliiém KosMuecTBO TOHH «UMCTOrO MeTtasia» (Me-
TaJuia 6e3 npumeceit ), copepxkatieiics B 15 T Mmetanna. 2. Haiiném npoiientHoe
COJIepXKaHHe UMCTOTO MeTajuia» B pyje. 3. M3 nponopuuu onpenesum KoJu-
UeCTBO TOHH PY/ibl, HEOOXOMMOE /IS BbITJIaBKH 15 T MeTaJiia.

1. Tak kak metasi coneput 4% npumeced, To <UMCTOrO META/IA» B HEM
conepakutcsi 96%. [Tostomy B 15 T Metasia conepkurest 15 - 0,96 = 14,4 (1)
«upcroro Merasuia». 2. Tak kak B pyae copepxutcs 40% npumecei, To «uu-
croro Merajuia» B Hell cosiepkutcst 60%. 3. Takum o6pazom, st TOro 4TOObI
BBIMIJIABUTD U3 Py/ibl 15 T MeTaJa, B pyjie I0JRKHO cojlepKaThest 14,4 T «unucTo-
ro metaJja», uto cocrasJser 60%. CaenoBarenbHo, 100% Gyaer cocTapsTh
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100
14,4 - 0 = = 24(T) py/bl.
Omsem: 24.

543. O603HauNM uepe3 = U y MPOLEHTHOE COJepKaHHe XPOMa COOTBETCTBEH-
HO B [IEPBOM U BTOPOM KyCKe UyryHa, uepe3 P Bec Kax/JI0T0 H3 KyCKOB UyTyHa.

TOFIIa B MEPBOM KYCKe UyryHa co/iep>KaJjioCb P- KT Xpoma, a BO BTOpOM —

00

P 100 KI' XpomMma. Tak Kak B MOJTIYYEHHOM CIlJIaBe 0Ka3aJloChb 12 kr Xpoma, To

BBITOJIHSAETCS] paBeHCTBO P - m +P- 00 = 12. EcJin Obl nepBblil KyCOK uy-

ryHa BecuJi 2P Kr, TO B CIlJ1aBe Cojiep:Kajoch Obl 2P - 100 +P- O() KT Xpoma,
YTO, M0 YCJIOBHIO, PaBHsieTCsl 16 KI. YUunTbIBast TaK:Ke, UTO cojepaKaHle XpoMma
B [IEPBOM KyCKe uyryHa Gblio Ha 5% MeHbliIe UeM BO BTOPOM, 110J1yuaeM CHCTe-

P 100 tr 100 =12
My ypaBHEHHUI

2P - W +P- 100 =16,

y—T=0>5.

Paznenum neppoe ypaBHeHHe CUCTEMbl Ha BTOPOE H, BOCMOJ/1b30BABILUCH Tpe-
TbUM YPaBHEHHEM, B IOJyUeHHOE PAaBEHCTBO MOJACTaBUM y = x + 5. B pe-

3yJibTaTe TaKUX NEeHUCTBUH GyJIeM HMETh: % = }_é, % — %

42z +5) = 3(3z+5), x = 5. 3Hauut, y = 10. 3HaueHune P HailIéM U3 11epBO-

ro ypaBHEeHHUs CHUCTeMbI: P - 5 +P- 10 _ =12=P= 12-100 _ 80. Urak,

100 100 15
ToJTy4eHHBIH U3 BYX OJMHAKOBBIX MO BeCy KYCKOB UyTyHa crjiaB BecHT 160 Kr
1 coaepxkut 12 kr xpoma. CJjieoBaTe/IbHO, MPOLEHTHOE COAEPKAHHE XPOMa B

12 400 — 7.5%.

TAaKOM CIlJiaBe paBHO ——
PaBHo 760

Omsem: 7,5.

544. [1nan pewenns: 1. O603HaUMM Uepes x U 4 IPOLIEHTHOE COAEPIKAHHUE 30~
JIOTa COOTBETCTBEHHO B NEPBOM H BTOPOM CJIHTKE, uepe3 P KOJMUeCTBO KHJI0-
rpaMM KaxJI0r0 M3 CJIMTKOB NpH criiaBieHu. CocTaBUM CHCTEMY ypaBHEHHI
OTHOCHTEJILHO TapameTpoB x,y, P u petum eé. 2. 3nast P, 0TBETHM Ha BOMPOC
3a1auu.
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1. HYCTb CIUIAaBUJIM JBa CJWTKa 1o P KT, B TIEPBOM U3 KOTOPLIX COAEp-
)urest x% 30J10Ta, a BO BTOPOM — y% 3osiota. Torna B MEPBOM CJIUTKE CO-

Jepxkanocb P - W KT 30J10Ta, a BO BTOpoM — P - ﬁ Kr 3os0ta. Tak Kak

B MOJIy4H€HHOM CIlJlaBe 0Ka3aJoChb 3 Kr 30J10Ta, TO BLINOJIHAETCSA PaBEHCTBO

P——i—P1

100 = 3. Ecaii 6b1 BTOPO# CAMTOK Becus1 2P KT, TO B CIJIaBe cojiep-

00

100 — 100 —y B
»kaJjoch 6l P - 100 L 12P 00 KT cepe6pa, 4To 10 YCJIOBHIO PaBHSIET

cs1 11 kr. Takum 06pa3om, yuuThiBasi TakxKe, UTO COJepKaHKe 30J10Ta B IEPBOM
cauTKe Gbuio Ha 20% Gosibliie ueM BO BTOPOM, [0JIyUaeM CHCTEMY ypaBHEHHI

P65 TP 105 =3

100 — 2 100 —y _ Bbipasum U3 nocJieiHero ypaBHeHus
P T2 00
rz—y=20.

cUCTeMbl x uepe3d y: ¢ = ¥y + 20, NOJACTaBUM €ro B MepBble 1BA U Pa3/ie/uM
nepBoe ypaBHeHHE CUCTEMbI Ha BTopoe. B pesy/ibraTe Takux JAeHCTBHH MOJy-

P
“(y+20+y)

100
YUM PaBEHCTBO 3 2y+20 _ 3 =

~ 11280 — 3y 11
100 - (100 —y — 20 + 2(100 — y))
11(2y + 20) = 3(280 — 3y) = y = 20. 3Hauurt, v = 40. 3HaueHue P Haiiaém
40 20 3-100

P 1OO+P 100 =3=P= 60 =5.
2. WMtak, noJiyueHHbIH U3 JIByX OJIMHAKOBBIX 110 BECY, PABHOMY 5 K, CJHTKOB
cruiaB BecuT 10 Kr u cojepkUT 3 Kr 3os0ta. OcTajbHylo UacTb CrJjlaBa co-
cTaBJisieT cepebpo, KOTOPOro B cryiaBe coepkutes 10 — 3 = 7 K.

U3 MEePBOT0 YpaBHEHUsT CUCTEMbI

Omesem: 7.

545. Konuenrpauus 1-ro pactsopa:

1056 1056 1056,
1056 + 44 100% = 1100 +100% = 11 % = 96%.

Konuentpauus 2-ro pactBopa:

756 ) 756 7560, _
756 + 1344 100% = 2100 1 100% = 21 o1 /0= 36%.
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Hy»kHo B34Th!
X T MepBOTO pacTBoOpa,
(1500 — x) r BTOpOTO pacTBOpA.

Kucnortbr:
B nepBom pactBope — 96z
100
Bo BTopom pactBope — 36(1500 — z)
100
_40-1500
B tpeTbem pacTtBope 100
YpaBHenue:
962 |, 36(1500 —x) _ 40-1500 _ _ .
100 + 100 = 00 96x + 36(1500 — ) = 40 - 1500,
8x + 3(1500 — x) = 5000, 5x = 500, x = 100.
Omsem: 100.
546. 301012 B TpeTheM criase 600 - 18050
| cantox 2 CJIMTOK
HY2KHO B35ITh| & T (600 —x)r
92 _ 80 .
sof0Ta T+ 55T (600 — z) - 700 "
92 ., 80 85
g + (600 —2) - {555 = 600
Omesem: 250.

547. Tlyctb x pyOJeil — 3aKynouHast LeHa KoJiekiuu, Tora 0,8 - x - 0,75 =
= 0,62 py6uieit — npubblib nocJe npoaaxku 0,75 Beeht Kostekuuu. Ocranoch
nponatb 0,25 Bcell KoJuleKuMu no LeHe 1,8x - 0,4, Torna npubbUIb OT NPO-
naxu 0,25z - (0,72 — 1) = —0,07z (pakrrueckn youiTok). O61ast npubbuIb
0,62 — 0,07z = 0,53z, uro cocTaJsieT 53% OT 3aKyMOYHOH LIEHBI.

Omesem: 53.
548. [TycTh & — 3aKynouHas LieHa KOJUIeKLMH, Tora 2,42 — LieHa, 1o KoTo-
po¥ caJioH BBICTaBMJI KOJJIEKLMIO HA Mpoaaxy. [Ipumem Bce ajieMeHThI KOJI-
Jekuuu 3a eaunuiy. [Tocse nponaxkn 0,85 Bcell KoJUIEKLMM BbIpydKa caJjioHa
cocraBuna 2,4z - 0,85 = 2,04z, a npubbuib 2,04z — 0,852 = 1,192. OcTanoch
npoaath 1 — 0,85 = 0,15 kosutekuuu. [Tycts k% cocraBuia ckujika, Toraa
2,4z -(1—-0,01k)-0,15 — BbIpyuKa cajoHa oT npojaxu 0,15 Bcell KoslIeKIUH,
a pUOBLIb
24z - (1 —0,01k) - 0,15 — 0,152 = 0,21z — 0,0036xk. [To ycaoBuio 3anauu
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npuObLIL OT TPOJAXKU BCel KoJuleKiu coctaBuia 1,13z. CoctaBum ypaBHe-
Hue 1,192 + 0,21x — 0,0036xk = 1,13x; k = 75.

Omsem: 75.
549. ITycTh 2 — 3aKynouHas LieHa NopTcurapa, a y — CTaTy3TKH, TOr/1a

1,352 4 1,6y = 1,4(z + ), % = 4.

Omsem: 4.
550. [TycTb & — K0JIMYECTBO 110K0J1a/1a, BLIMYILLIEHHOTO B MPOILILJIOM FOJly, TOT/1a
B HOBOM rojty mokosana oyzuet 0,25z-1,1+0,4z+0,352-1,2 = 1,095, 3Hauur

1,095z —
x

BBIMYCK [1I0KOJIa/1a YBEJIHUHIICS Ha L .100% = 9,5%.

Omsem: 9,5.
551. Ilycts & — nepBoHauasibHOe ukcga0 6e3paGoTHbIX. TOra K KOHILY BTO-
poro roja Mx KosiuecTBO cHu3mimoch Ha 0,6x. O6o3naunm uepes y% cHU-
»KeHHe 6e3paboTHlibl 3a MepBblil rof, Torna (z — 0,01azy) — ocrasock Ges-
pabOTHBIX K KOHLY nepBoro roga. K KoHLy BTOpPOro roga WX CHU3WJIOCH Ha

(z —0,01zy) - 21’(?(3)!’ % + Z—g . (1 — ﬁ) cHIKeHue 6e3paboTHullbl 3a Ba

2
rojia, uto Mo yCJOBHIO 3aiaud coctasaseT 0,6z. Wyo + 4_y0 — 4‘8% = 0,6,

y? — 140y + 2400 = 0, y; = 120, yo = 20. YcJ0BHIO 3a1auH YAOBJIETBOPSET
TosbKO iy = 20.

Omeem: 20.
552. [TycTh 1 — nepBoHauabHbIA pasgmep NeHckHu. x% — nepBoe MoBbILIEHHE,
1,52% — BTOpoe noBbileHKe. V3 yesoBus cienyer:
140,01z + (1 +0,01z) - 0,015z = 1,56; 322 + 500z — 11200 = 0; z; = 20,
2o < 0 — He YIIOBJIETBOPSIET YCJIOBHIO.

Omesem: 20.
553. [lycTh p — NPOU3BOAMTENLHOCT, t — MPOJOJIKHTEILHOCTL OJHOTO
KBapTana, pt — BbIMylleHHAs TPOAYKIUS 3a OfUH KBaptaJs. 2pt 3a [ u [l kBap-
taJg, 3a [ u IV kBapran 3pt. Beero 5pt. [1peanpusitie BbIMyCTHIIO MPOLYKLHH
6oJbLe Ha 0,5pt, ecairt O6bl paboTaJsi 0 HOBOMY CO BTOPOTo KBapTaJia, uTo co-
CTaBJIsIET
0,5pt _ 1

= — = 10%.
opt 10 %
Omsem: 10.
554. IlycTb p — NPOU3BOJAUTENBLHOCTb, ¢ — MPOJOJKHTENBHOCTD OJHOTO

KBapTasna, pt — BbIMylleHHast MPOAYKLMS 3a OfuH KBaptaJs. 2pt 3a [ u Il kBap-
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TaJl, ocJie NoBbIlLEeHHs1 NPoU3BoaUTebHOCTH 1,5p. 3a I1I n IV kBapran npo-
nykuus 3pt. Beero npoaykuuu Spt. [1peanpusitTue BbIMyCTHIO Obl MPOLYKIHH

60JIbLIE HA pt, UTO COCTABJISIET pto_1_ 20%.
opt 5
Omsem: 20.
555. IlycTb & — HCKOMOE KOJIMUECTBO BOJBI, TOTa KOHLEHTPALHUST KUC/IOTHI

20—z (20 — @)% _
rocJie MepBoro NepesuBatus ==,0-=, a Mociie BTOporo ~— ;o= = 0,36.
OTtcioga x1 = 8,29 = 32, H0 ¢ < 20 = x = 8.
Omeem: 8.
556. [1ycTb & — HCKOMOE KOJIMUECTBO BOJIbl, TOTIAa KOHLIEHTpaLUs MacJ1a 1o-
2
cJle epBoro nepeyiMBaHus paBHa 101_ L 'anocuie BTOporo ( 1016 x) , Ho oHa
(10—2)*> _ 81 _
paBHa 0,81, csenoBaTeNbHO o0~ = 100" Pemus, monyunm z; = 1,
To =19, H02 < 10= 2 = 1.
Omsem: 1.
967. 1. % -45 = 5,4 (r) — memu B 12 Kr crnsiaBa.
54 _
2. 4’0 100 = 13,5 (r) — Bec HOBOTO CIJIaBa.

3.13,5 — 12 = 1,5 r — oJioBa HaJl0 1I06ABUTb.
Omesem: 1,5.

558. TlycTh & — CTOMMOCTb NMaKeTa aKLMil epBoro uiodist, a y — 30 ceHTatps,

1,50 — 1,25z

r+y _ o — .
Toraa 1,25z; y = 1,5z; 1%z

2
Omsem: 20.
559. I'lyctb © — 1ieHa ToBapa 6e3 HatleHkH, Toraa 0,6-1,45x+0,4-1,452-0,6 =
= 1,218z. 3Hauur, npubblib Marazuna 1,218x — x = 0,218z.
Omsem: 21,8.
560. O603HaUNM 32 & KOJIMUECTBO KAMyCTHHUIIbI, a 3@ i — KOJIOPAJICKOT0 XKYKa.
[Tocsie o6paGoTku HacekoMmbix cTasio 0,8x 1 0,6y. Beero 0,75(x + y). Pewuas

=0.2.

ypaBHenue 0,75(z + y) = 0,8z + 0,6y nosyuum y = % HMckomasi BesiunHa:

L .100% = -100% = 75%
T+y

z
£
3

Omesem: 75.
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561. ITycTb & — cpenHuii exkero/IHbIN MPOLIEHT pocTa HaceseHust. V3 ycioBus
3ajauyl MoJyyaeM KBajpaTHoe ypaBHeHHe
20000 + 200z + 0,012:(20000 + 200x) = 22050; % + 200z — 1025 = 0. Ero

KOpHHU: 1 = 5,29 = —205. [To cmblcsy 3a1aun & — MOJI0XKHTENbHOE YHCJIO,
TO €CTb T = 9.
Omeem: 5.

562. Beeném B paccMoTpenne apuMeTHUECKYIO TPOrpeccHio, 1 -blii uieH Ko-

Topolt a; = 720, d = —40, n — uucJio aHed myTeuiecTsus. anHa npoiieHHo-

ro nyti — .S, = 5040 km. CymMMa n nepBbIX UJ€HOB BBEAEHHOH MPOrpecCHH:

2-720 —40(n — 1)
2

(720 — 20(n — 1)) - n = 5040;

720n — 20n? 4 20n — 5040 = 0; n? — 37n + 252 = 0;

D =372 —4.262 = 361; nyp = SLEVIO0L g, = ST,

-n = 5040. Pelienue ypaBHeHHsI:

ng = 28 (He yI0BJETBOPSIET CMBIC/Y 3a1a4H ).
9 nHel myTelIecTBOBAJ aBTOTYPHCT.
Omsem: 9.

563. PaCCMOTpI/IM JBHUKEHHWE MOTOILIMKJIMCTA HA YUaCTKe OT mﬂaréayMa JIO Me-

cTa HasHaueHus:: JyiiHa ero 90 — 54 = 36 (KM); ecsid MJiaHOBasi CKOPOCTH

x KM/‘J, TO BpeMsl IBUKEHHU T E u. M3-3a ocTaHOBKHU B TeueHHe
xT

1
5 MUH. = ~= U, MOTOLMKJIMCT MOEXaJl co CKOPOCTbIO (4 6) KM/u 1 36 KM po-

12
exaJs 3a ?fG u. [To ycJsioBHI0 3a1auk OH NPUOLLT B HAMEUEHHOE BpeMsl, 3Ha-
x
ayr; 30 + L — 36 pemenne YPABHEHHSA: YMHOXKHB €0 Ha JIeBYIO UacCTb
"r+6 12 x’ '

HepaBeHcTBa 122 (xz + 6) # 0, nosiyunm
3612z +x(x+6) = 36-12(x +6); 22+ 62 = 36-12-6; 22 + 62 — 2592 = 0;
T12 = -3+ \/9 + 2592, T = 754, To = 48.

O6a uncJia ynoBaeTBOPSIIOT yeoBHIO z(x + 6) # 0, x = —54 He ynoBie-
TBOPSET CMbICJY 3aJaUH.

48 KM/u — nepBoHaya/IbHAS CKOPOCTH MOTOLIMK/IA.

Omeem: 48.
564. [TycTb t — HCKOMOe BpeMst 10 MOMeHTa BeTpeun, C'— TouKa BCTPEUH aB-
TOMOGHJIEH, a V1, V2 — CKOPOCTb 1-0r0 1 2-0r0 aBTOMOOGHJIEH COOTBETCTBEH-
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Ho. Torna 1-biii aBToMOGUIb Npeonodient pacctosiiue oT A 1o C' (0603HauUM
ero AC') 3a t uacos, a paccrosinve ot C' 10 B (0o603Hauum ero BC')3a 15 — ¢
4acoB, To ecth v -t = AC, vy - (15 — t) = BC. Anasoruuto ajisi 2-0ro
aBTOMOOUJISI UMeeM: vy - t = BC, vy - 4 = AC. CaieioBatesibHo, v1, Vg, t y10-
vy -t =wg -4,
’l)2~t:’l)1~(15—t).
[lepemHoxkasi JieBble ¥ MpaBble YACTH 3THX ypaBHEHHH W COKpallasi Ha
vy - Vg, NOJyuaeM, t2 = (15 —t) - 4,t2 + 4t — 60 = 0, t; = —10, ty = 6. O1-
pHULaTeNbHOE 3HAUeHHe ¢ He YIOBJIETBOPSIET CMBICJTY 3a1aul, T03TOMY ¢ = 6.
Omsem: 6.

565. HyCTb t — HCKOMOe Bpewms, npolueaniee oT HavaJga ABH2KEHHUS 10 MO-
MEHTa BCTPEUH neuiexojia v BeJIoCUe1nCTa, uiaMepsemMoe B yacax, C — Touka
UX BCTPEUH, v1 — CKOPOCTb BEJOCHUIIEAUCTA, V2 — CKOPOCTL Memexoja. [To

YyCJIOBHIO, BEJIOCUTTIEUCT le/l6bl.ﬂ B ITYHKT B uepes 45 MHHYT, 4YTO COCTABJACT

BJIETBOPSIIOT CUCTEME! {

% yaca, cJjieioBaTe/ibHO, Ha 10pOTY OT C no B on 3aTpaTuJl % — tyaca. Mme-

em: AC = vy -t, BC = vy - (% — t). C npyro#l CTOpOHBI, 3aMUCAB YCJIOBHE

3ajlaum Jyist netexona, noayunm: BC' = wvg - t, AC = vy - 1. 3HauurT, vy, vo, t

Ul.(é_ ):W.t’
YAOBJIETBOPAIOT CUCTEME:! 4

Vg = V1 - t.
[TepeMHOKasl JIeBble M PABble YACTH STHX yPaBHEHUI 1 COKpallasl Ha vy - Vg,
T1OJTYUYUM: % —t =t 4> +4-3=0,t = —%, ty = % Orpuuarenn-

HOe 3HaueHue ¢ He yJIOBJETBOPSIET CMBIC/IY 3aaul, NO3TOMy t = % yaca, uto

cocranJisieT 30 MUHYT.
Omeem: 30.
566. Ilyctb ¢t — Bpemsi (B cek), npolleaiee OT MOMEHTa MOBOPOTA
l-oro crioprcMeHa J0 MOMeHTa BCTpeud co 2-biM croptcMeHoM. Torna
2(t + 16) cek — ncKoMoe BpeMsl, 3aTpauyeHHoe 1-biM crioprcMenom. O6o3Ha-
UUM Uepes vy, Vg CKOPOCTH 1-0ro 1 2-0ro cnopTcMeHoB, uepe3 A ToUKy crapra
CMOPTCMEHOB, a yepe3 B u C' — BTOpo# KoHell 6acceiiHa W TOUKY HX BCTPEUH.
Torna u3 ycsoBuit 3agauu umeem: vy -t = BC, vy - 16 = AC; vy -t = AC,
vy - (40 — t) = BC'. CuyieioBate/bHO, U1, Vo, t YIOBIETBOPSIIOT CUCTEME!
vl-t:vg~(40—t),
{Ug‘tvl'16.
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[TepeMHOXKHB 9TH ypaBHEHHUsI M COKPATHB Ha V1 - U2, IoJyuuM: t2 = (40—1)- 16,

#2416t — 640 = 0, D = 162 - 11, 115 = % VIL 1o cmbicay sanaun
o012 SOV 16 (/T 1)
O6uiee Bpemsi, 3aTpaueHHoe 1-M criopremenom cocrasasiet: 2 - (v/ 11 + 1) cex
16 (V11 +1)
60

WJIW ————————= MHH.

Omsem: %15—&_1)

567. ITycTh v KM/u — coOGCTBeHHasi cKopocTh Karepa. Toraa mpoTus Teue-
HHS1 OH TUIBIT CO CKOPOCTBIO (v — 5) KM/u, a 10 TeyeHuio — Co CKOPOCThIO

(v + 5) kM/u. Ha myTh NpoTHB TeueHusi KaTep 3aTpaTH v1—05 4, a Ha MyTb

10+45

st o1s = 2. Pewum ero.

Mo TEUEHHIO — 45
v

5 u. MImeeM ypaBHeHHUe: 5

10+45

_ _ — 2 _
st op =26 10+ 5) +45(v - 5) = 2(” ~ 25) &

<:>2112—55v—|—125:0,v1:g,v2:25.

v1 HE YIIOBJIETBOPSIET YCJOBHIO 3a/1aUH, TaK KaK C TAKOH CKOPOCTbIO KaTep He
MOKET JIBUIaThCsl POTHB TeUeHHsl PeKH. 3HAuuT, v = 25 KM/u.

Omesem: 25.
FaAQ 2 2
568. Yuenuk 6exan 20 - 60 = 3 (xm). IlycTb & — paccrosiiue, KOTOpOe OH
JIOJZKEeH OblJT Tepejl 3THM TOKe 1pobexkaTth, a He MPONUTH, UTOObI ycreTb. Tak
KaK OH 5TO paccTOsIHHE MPOXOJMJ CO CKOPOCTBIO 5 KM/U U MO3TOMY OM03/al

o _ 1 _1
Ha MHHYTY, T0 = — o5 = &5, OTKyla = o Bce paccrosinue, Kotopoe emy

2 1
CJIe10BaJI0 TPOOEXKATh, COCTABJIACT 3 + 9= g Paszpnenus % Ha CKOpocThb 20,
7
MOJIyUMM —— yaca uiu 140 cekyHa.
180
Omeem: 140.
569. UrtoO6bl npuiiTH Ha 5 MUHYT paHblile, CTYAEHTY HY>KHO KOMITEHCHPOBATb
3T0 BpeMsl, 3HAUMT OH JIOJKEH TPOHTH CO CKOPOCThIO 6 KM/4 paccTosinue, KO-

TOpPOE OH MPOIIEN Gbl CO CKOPOCTBIO 2 KM/ 3a 5 MUHYT Ge3 MoTepH BpeMe-
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6 kM/u
2 kM/u
KOMIIEHCALHIO, CJIEIOBATENBHO MOJHOE BPEMsl KOMITEHCALIH PABHO 7,5 MHHYT.
7,5+5=12,5.

Omesem: 12,5.

570. [TycTb & — CKOPOCTB MELIEX0/1a, @ i — PACCTOsIHUE MEXK]Ly aBTOOyCaMH,
TOr/Ja MyCcTh B KAKOH-TO MOMEHT aBTOGYC MOPABHSJICS ¢ MeliexonoM. B stor
MOMEHT pacCTosiHUE OT CJleylolllero aBrodyca 10 neiiexoaa paBHo y. Cko-
POCTb, C KOTOPOH CJIeYyIOIIMH aBTOOYC JOTOHseT Neliexoaa, papHa 10z —x =
= 9z.

nu. Tak Kak = 3, TO 5 MUHYT — 3TO % BpEMEeHH, 3aTpPaueHHOro Ha

Takum o6pasom, 91 = 10 MuHyT. MUMO HEMOJABHKHON TOUKH aBTOOYChI
x

Yy 9.y _
MPOE3KaloT ¢ HHTEPBAIOM 102~ 10 9z 9 MHHYT.

Omsem: 9.

571. Jlns1 pasrpysku 6apxku uMeetcs Tpu KpaHa. [Tepsomy KpaHy /151 pasrpys-
KU Bcell 6apxku TpeGyeTcst BpeMeHH B UeTbipe pa3a MeHbllie, 4eM BTOPOMY, U Ha
9y Gouiblile, ueM TpeThbeMy. TpH KpaHa, paboTtas BMecTe, pas3rpy3usiu 6bl 6ap:Ky
3a 18 u, HO MO YCJIOBHUSIM 3KCTJTyaTallii OJJHOBPEMEHHO MOTYT paboTaTh TOJILKO
JBa KpaHa. Onpezienure HauMeHblee BpeMs (B uacax) HeoOXOAUMOe /1 pas-
rpy3ku 6ap:Ku. ([Tpou3BOAMTENLHOCTL KaXK0T0 KpaHa MOCTOSIHHA B TeUEHHE
Bcel paGoThl).

Pewerue. O6o3nauum Bcto padoty 3a 1. TpeGyercsi aisi BIMoJHEHHS BCel
paGoTbl: 1-My KpaHy — =z uacoB; 2-My KpaHy — 4z 4acoB; 3-My KpaHy —
(x —9) uacos.

1
[TpousBomuTesbHOCTB: 1-T0 KpaHa — — Bcel paboThl B yac; 2-ro KpaHa
x

1 . .
— g, Beeft paboThl B yac; 3-ro kpaHa — g beeit paboTbl B yac;
x x —

[TponsBopuTesHOCTD TPEX KPAHOB BMeCTe (TIPH UX COBMECTHOH paboTe):

1+1+ ! Bcel paboThI B U
Tt T79 ceil pabo ac.

11 1 4r—-9)+(x—-9) +4r 9z —45

x+g r—9 dx(x —9) ~ dx(r—9)°
Bcio paGoty Tpu KpaHa BbITOJIHIIH Obl (TIPH COBMECTHOH paboTe) 3a

92 —-45  4dx(x—9)

“dx(z—9)  9(z—5)

yacoB. Ho no ycJsioBuio 3a 18 uacos.
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dax(z —9)
9(x —5)

=18, dx(x —9) =9 18- (z — 5),

2z(x — 9) = 81(x — 5),

222 — 187 — 81z +81-5=0, 222 — 992 + 81 -5 = 0.

99+1/992 —4-2-81-5 99+ /92(112 —4.2.5)
4 - 4

994+ 9121 —40 99+9-9 180 18 9

- 4 T4 "t T 2

T12 =

9
Tg = 5 HE YAOBJIETBOPSAET YCJOBHIO 3a/lail, TaK KaK He MO2KET OJMH KpaH Bbl-

MOJIHUTB BCIO paboTy ObICTpee, yeM TpH KpaHa BMecTe. Tak uTo x = 45 yacos.
[TousiTHO, uTO 1-i1 M 3-i1 KpaHbl paboTaloT 6bicTpee, uem 2-i. CiieoBaTebHO,
UX COBMECTHAsl pasrpy3ka U OTpee/sioT HaUMeHblllee BpeMs Il pa3rpy3KH
OapxH.

JLnst BbIMoJiHEHUsT Beell pabGoThl Tpebyercsi: 1-My Kpany — 45 uacos, 2-
1
My KpaHny — 36 uacoB. [lpousBoauresbHoCTb: |-ro Kpana — ViR 2-
1
ro KpaHa — 36" CoBMecTHasi MPOU3BOJUTENBHOCTb [-r0 U 3-r0 KpaHa:

1 1 4+5 9

1 . .
YT + 3% = 180 — 180 — 20° Bcto paboty 1-#i u 3-i1 KpaHbl MpU cOB-

1
MECTHOH paboTe BbINOJHAIT 3a 1 : 20 = 20 uacos.

Omsem: 20.

572. Ilpumem 06bEM Beelt paboThl 3a 1. [Tpu coBMecTHOM JielcTBUM 3aaHue

BhInoJiHsiercst 3a 30 4, 3HAuuT, 3a 1 U — 3—10 yacTh Bcel paboThl, 32 6 U —

1 . . 1_ 4
S _1 e€. [Tocsie 6 u coBMecTHOH paboThl OCTAJIOCh BBIMOJMHUTL 1 — = = =
30 5 5 5
3aJlaHusl, UTO BBIMOJHU 2-01 MexaHu3M 3a 40 u. OTcioa ero npou3BoIHTE b=
1 1 1

4 40— L e . ik
HOCTb — : 40 = Bcell paboThl B uac, a 1-ro mexanusma 30 50 75

5 50
BCeH pabOThI.
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Ha BbinosiHeHue Bcero 3ananust 1-my norpe6osajock Obl 1 : % = 75

4acos.
Omsem: 7T5.
573. [1pumem ninny TonHens 3a 1. Ecan 1-blit «<KpoT» npopbll Obl BeCh TOH-

. 1
HeJIb CaMOCTOSITE/IbHO 3a X IHEH, TO €TI0 ITIPOU3BOIMTE/IbHOCTL — JIJIMHBI B I€Hb;
X

NPH COBMECTHOH paboTe — % JUIMHBI B JIeHb; 2-T0 «KpoTa» — (% - %)

JUIHBI B JleHb. OJIHOBPEMEHHO JiBa <KPOTa» PhbLIH % : 1 _ % nHen. 3a
T

3TH JHH 1-bIll KKPOT» BBIPBLI % JUIHBI, 2-00 — (2L7 — l)% JUTHHBI, BCETO
x

1 ( L l)£
3 + o7 )3 81 JJIMHBI TOHHEJIS. OCTaBLHy'IOCH 4acTb AJHMHbI TOHHEJIsA

(1 — a) 1 -bIit «KKPOT>» BbIPLIJ 3a 8 ILHQI/I ﬂpI/I l JIVIMHBI B I€Hb, TO €CTb § JJTA -

8

ot Ypasnenne: 1 — £ = 5,05 0812 — 2% = 8- 81322 — 81u + 648 = 0;
D = 812 — 4. 648 = 6561 — 2592 = 3969; 210 = 2103y = 9,0, = 72.

O6a uncna ynoBeTBopsitoT ycaoBuio & > 0. CMblcsy 3aJlauk yI0BJIETBOPSIET
xr = "T72.

3a 72 nus 1-bli «KPOT» NpopbLT Obl BECh TOHHEb.

Omsem: 72.

574. Eciu x jetajied B yac — MPOU3BOJIUTE/IbHOCTL OIBITHOI'O pa60qero TO

mogionoro — (z — 5). 40 neraseil onbiTHBIA paGOYKil H3TOTABJIUBAET 34 @

Y, YTO MO YCJIOBHUIO 3aJayd Ha 24

y, a moJsionor — 30 meraned 3a 305
T —

Jlosiblle. YpaBHeHMe: xS__O5 - % = 2, z(z — 5) poy e 1;
152 —20(z —5) = x(x —5); 22 — 5 = 152 — 202+ 100; 22 = 100; z; = —10,
2o = 10. O6a uncyia ynoBaeTBOPSIOT ycyoBuio x(x — 5) # 0, a 3HAUUT, OHU
KopHH ypaBHeHus (1). Cmbicay 3agaun x > 5 yaoBaerBopsietT z = 10.

20
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10 WTyK B 4ac U3roTaBJAMBAET ONBITHBIN pabounil, Mosiofol — 10 —5 =5
(wrTyk B uac), BMecre 3a yac — 10 + 5 = 15 wTyk, 3Hauut, 120 neraseil naro-
ToBAT 3a 120 : 15 = 8 (uacoB).

Omsem: 8.

575. [ycth & aBToMOOH€H 3a | yac oGCayKMBAET pyuHasi MOFiKa, TOT/IA aB-
ToMaTH3upoBaHHasi — (x + 7). 45 aBToMOGHIIeN pyuHast MOKa 00CJyKUBAET

3a 45 4, 20 aBTOMOOMJICH aBTOMATU3UPOBAHHAS MOIKa — 3a 20 4, 4yTO IO
T

x+7

4
YCJIOBHIO 3aJ1aUH Ha O U MeHbllIe, 4eM 45,
T

.20 45 B
YpaBHetue: - +5= o x(x—"T7)#0.(1)

4
x+7
$2+2$—63:0;1}12=—1i\/1+—63;l‘12 =—-1£8x1=-9,20="T1.

Yucsa —9 1 7 yA0BAETBOPSIOT yC/I0BHIO (2 + 7) # 0, 3HAUUT, OHH KOPHH

F1 = %;4x+x($+7) = 9(x + 7); 4z + 2% + Tz = 9z + 63;

ypaBHenus (1), Ho x = —9 He yI0BJIETBOPSIET CMBICHY 33134, NO3ITOMY = = 7.
Pyunast mofika 105 mMaivH o6C/yKUT 3a % = 15 (uacos).
Omeem: 15.

576. Ecsn na BoinosiHenye 3aaanus 6puraja pabounx 3atpaTuiaa  AHEH, TO

OHa U3roToBJIsdJa @ JleTaJiell B JIeHb. Hpeanonaraﬂo% HU3rOTOBHUTD 10 IJIaHY
xT

360 neraJeii 3a (x + 1) aH., TO €CTb MO :c3—6|—01 JleTasielt B IeHb, U 3TO Ha 4 MeHb-

36 360 7360 90.
e, yem . ¥YpaBHeHue: x+1+47 - x(x+1) #0; +1+1 o
90z + z* + & = 90z 4+ 90; 2> + 2 — 90 = 0; x1p = M;
$12:#'I1:—10,x2:9.ﬂpnx1:—10,a:2:9,x(x+1)7é0

T = 9 ylOBJIETBOPSIET CMbICJY 3aJaUH.
9 nHell 3aTpaTh/a OpUrajia Ha BbIMOJHEHHE 3a/1aHHSl.

Omesem: 9.
577. Tlyctb x, y U1 z — TPOU3BOJIUTEJILHOCTH [E€PBOTO, BTOPOrO U TPEThe-
ro Hacoca COOTBETCTBeHHO. [10 yC/IOBHIO 3ajaun & = % x+y = 4zmu
Y
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6(x +y+2) =V, rne V — o6bém Gacceitna. Orcioa nojiydaem: & = 3y

gv
_r+y _ 5 _ é( ) -
2= ,ax+y+274( 74 = 2y. 3Hauwur,
_ _ v 3y _V .. _1
V=6z+y+z)=12y=>y= 15 Torpa x = E = 55 4(x+y)

= %(K + %) v Tak kak 3 uaca 36 muHyT — 3T0 3,6 yaca, To 3a 3TO

20 30°
BpeMsi MepBbIi U TPETHi Hacock! 3anodHAT 3,6(x + 2) uacTb 06bEMa GacceiiHa.
_ V. .V ) 5V
3,6(x +2) = 36(20—1—30 0,36 22 = 0,3V

To ecTb nepBbIil H TpeTH HacoChl 3a 3 uaca 36 MuHYT 3anosHAT 30% 00b-
éma OacceilHa.

Omsem: 30.

578. TlyeTh o, y ¥ 2z — NPOM3BOAUTENLHOCTH [EPBOr0, BTOPOTO M TPEThEro
Hacoca COOTBETCTBEHHO.
y 2

1= 57335 =y+zublr+y+2z)=V,rne V — o6bém Gacceiina.

2 y+z 4 _4(2 ) 202
y=5.0= "3 ,ax+y+2—3(y+z)—33+1 9
uaunr, V=5(z +y+z2) = 10902 Z:O,OQV.TOFILay:%Z:O,OGV,a

x = %(y—kz) = %(0,0GV—#0,0QV) = 0,05V Tak Kak 6 uacoB paGoTaJ 1epBblii

Hacoc, a MOTOM 5 UacoB BTOPOH, To 06bEM OEH3UHA, KOTOPBIX OHU 3aKauaJi,
paBeH: 6x + 5y = 6 - 0,05V +5- 0,06V = 0,6V. To ectb onu 3anoJnuin 60%
00bEMa LMCTEPHBI.

Omsem: 60.

579. Eciu @ M y — NPOU3BOUTENLHOCTH CTAPOTO U HOBOTO CTAHKOB COOT-
BETCTBeHHO, V' — 00wui 00bEM 3aKasa, a t — BpeMsl, 3a KOTOpPOe C MOMO-
HIbIO MATH CTapblX U ABYX HOBbLIX CTAHKOB MO2KHO 3TOT 3akKa3 BbITTIOJIHUTL, TO
Brx+2y)t="V.

£:%éz:%gMV:<5~%+2)yt:%ytéyt:ﬂ.
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(6 + y)t = (6- % +1>yt: 2—91yt: % : % — 0,75V

To ecTb ¢ MOMOLIIBIO 1IECTH CTAPBIX CTAHKOB M OJIHOrO HOBOTO 32 BpeMms t
MOKHO BBIMOJIHATEL 75% 3aKasa.

Omesem: 75.
580. Ilyctb nepBbiii Hacoc paGoTaeT ¢ MPOU3BOAUTENBHOCTBIO 32 JIUTPOB B
yac, Toraa BTopo — 4x, a TpeTuit — 5z JIMTPOB B Yac. 3Ha4uT, Bcero B Hac-
ceitte (3x + 42 4 5x) - 5 = 602 suTPOB. 3a NMEPBbIil YAC HANUJIOCH 3 JIUTPOB,
B caenytolnii yac 12z qurpos. Ocranoch 452 JUTPOB, a Bce MocJelyiolliee
BpeMsi CKOPOCTb 3arnoJiHeHus Oblia 9z JAUTpoB B uac. Mrak, nocse nojomMku
norpeGoBaJjiock emié 5 yacon. A Bcero 6acceiiH 3anoJHsICs 7 4acoB.

Omsem: 7.

581. Tlpumem Bcio paboTy 3a eMHHUILY, TOTJA MMYCTh & — MPOU3BOJUTEb-

HOCTb MEPBOro KaMeHLMKa 3a uac, y — BToporo. CocraBJisieM ypaBHEHHSI:
{ 6(z+y)=1, 1

3x+y) +4r=1; 24"

Omeem: 24.
582. Tlpumem paGoTy 1o Morpyske Barona 3a eaunuily. Torma mycTb Mpo-
M3BOAMTENLHOCTL MEPBOrO aBTOMNOrPy3urKa 3a yac paBHa 2z, a BTOPOro —
1
30°
[TycTb Tenepb y uacoB nepsblil paboTtaJs B o1rHOUKy. CoCTaBJsieM ypaBHEHHE:

Pewiasi cucremy, Haxonum y =

x. Torpa cornacho ycqosuio 10(2z + ) = 1, oTKyla Haxooum x =

y32—0 + (11— y)% =1, w2y + 33 — 3y = 30, oTKy1a HaxouM y = 3.

Omeem: 3.
583. OGo3HauMM KOJMUECTBO TOBApa, HAXOAAIIErocsi Ha CKaage uepes 1.
[Tyctb a — 06BbE€M npopak 3a 4 1Hsi nepBoro MeHeKepa, b — o6bEM npoaax
3a 4 mHs BToporo MeHemkepa. Tak Kak, Mo yc/oBuio, 06a MeHeLKepa peaJsiu-

30BaJiu % BCEro tToBapa, U U3BECTHO COOTHOULIEHHE UX 00bEMOB npoaax< 3a 4
JIHS, TO MoJiydyaeM CUCTEMY
a+b= %, % +b= %,
a_ 4. q= 4
b 5’ 5
4

Orciona, b = %, a [Tyets V3 — cKOpOCTb MPOAAzK MePBOTo MeHe/LKepa,

15°
V,, — ckopocThk npojax HoBoro padotHuka. Torna
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a1 S|
‘/vlf_*_yvn*_*_'
415 2 30
HOBBII pa6oTHUK. Tak Kak Bcero o6bEM MpojiaxK paBeH 1, a Ha ckJaje ocTa-
Joch 20% ot Bcero ToBapa, To BCero 6buio npoaaHo 80%, uTo COOTBETCTBYET

Onpenenum kakoi 06'bEM MPOJIAXK BHITOJIHUI

%. CuieioBaresibHO, HOBBIH paGOTHHK TPojas % — g = % ToBapa. Hailném
BpeMsl T, KOTOpPO€ OH 3aTpaTUIL: t = (‘)/’2 = % = 6 quei.
n

Omsem: 6.

584. IlycTh £ — CKOpOCTb pakeThl Ha OCHOBHOM JBMraTese, y — CKOPOCTh
Ha JI0NOJIHUTE/IbHOM JBHrate/e. ITyTh OT 3eMJIH 10 CTaHLKMK 0603HAUMM Uepes
S, TyTb MPOKIEHHDbIH Ha OCHOBHOM M JIOTOJIHUTEJLHOM JBHraTesIX — uepes
S1, NyTb NPOFIEHHbIE Ha 0GPATHOM MyTH HA OCHOBHOM JIBHraTeje — uepes
Sy. Torna S = 10z, S; = 2(z + y), S2 = 62. Tak kKak S = S7 + Sa, TO
S = 10z,

S =2(z+y)+ 6z
Otciona, 10z = 2(z + y) + 6z, 10z — 22 — 62 =2y, 2 : y = 1.

S = 2(x + y) + 6x. [Tonyuaem cuctemy ypaBHeHHI {

Omesem: 1.

585. M3 ycsioBus 3aaun caeayert, uto 3a 45 MUHYT = 3 yaca Gacceiin 3a-

4
MOJIHUTCS Ha % TO €CTb MJIOLLA/Ib BLICTYNAIOLIMX HAJl BOJOH CTEHOK HacceriHa
6 1 1y 2
yaer paBHa 2 - 12 - B +25- 5) = 37 (m*).

Omesem: 37.

586. 1)2(35 + 25) — (7 + 13) = 100 (M) — o6uuas jHa 3a6opa.

2)100% + 8% = 108% = 1,08; 100 - 1,08 = 108 (M) maTepuasia He06X0-
JIUIMO KYTIHTb.

3) 400 - 108 = 43200 (py6.) — CTOUMOCTb MaTepHaja. DTO COCTABJSAET
43,2 Toicsun pyOJIeH.

Omesem: 43,2.

587. IlycTb 1yMHA OKPY:KHOCTH 3aJIHETO KoJieca TPaKTopa paBHa & M, a Me-
pennero Koseca — y M. OueBuaHo, uto = > 0, y > 0. I'lo ycnoBuio 3anaun
3aMoJIHUM TabJULLy
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JloHa oKpyK.
[TpomexyTok (m) | OGopoThl (LIT) Kosteca (M)
ol 24
epelHee KoJeco 24 " y
3ajaHee KoJeco 24 295_4 x
24 24 _
COCTABUM U pLLIHM CHCTeMy ypaBHeHHii {  © x 7
p yyp o u
y+04 =z
BblunTasi ypaBHeHHs CUCTEMBI, OJTYUHM 24 M 5y ypaBHeHHe
y y+04
JIETKO CBOJIUTCS K KBAJpaTHOMY W MMeET JIBa KOpHA y1 = —2 U y3 = 2.4.

OueBuIHO, UTO YCJIOBHIO 3a/lauk NOAXOMUT y = 2,4, Torna x = 4. 3HauuT,
JIJIMHA OKPY2KHOCTH 3aJIHEr0 KoJsieca paBHa 4 M.

Omsem: 4.
588. ITycThb aanHoe uncsio paBHo ab. I1o yesoBuio a + b = 13. PacemoTpum
JIBa cjydasi.
). (a+2)?+(b-2)2=a?+b*+4,4(a—b)+8=4,a—b=—-1,a=b—1.
b+ (b—1)=13,2b=14,b="7,a = 6, ab = 67.
2). (a+2)24+(b-2)2=a®+b*>—4,4(a—b)+8 = —4,a—b=—3,a = b—3.
b+ (b—3)=13,b=8,a=>5,ab=>58.
HaunmeHbILIMM W3 HalEHHBIX YUCEJT SIBJSIETCS YUCJIO0 5.

Omsem: 58.

589. IycThb aanHoe uncsio paBHo ab. I1o yenoBuio a + b = 11. PacemoTpum
JiBa CJ1yyasl.

). (a+4)2+(1b-4)?%=a’>+b*>+8,8(a—b)+32=8,a—b=—3,a=b—3.
b+ (b—3)=11,2b=14,b="7,a =4, ab = 47.

2).(a+4)2+(b—4)?=0a*>+1>—-8,8(a—b)+32=-8a—b= -5,
a=b—5b+(b—5) =11,b=8,a=3,ab=38.
Haunbosbium U3 HallIeHHBIX YHCEJT SIBJISIETCS UMCJio 47.

Omesem: 47.
590. [ycTb ay, as, az — uMdpbl JaHHOTO TPEX3HAUHOro ukcaa. 110 yea0BHIO
a1, az,asz 06pPa3yloT apuPMETHUECKYIO MPOTPECCHI0 U UX cymMMa paBHa 15. To
ecTb a1 +as + a3 =15uma; + a1 +d+ ay + 2d = 15;

ar+d=5 (5)
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3Hasi, uTo 3ajJaHHOe YucJo Ha 396 OoJiblie yuca, 3aMCaHHOI0 TEMHU »Ke
urdpamu, HO B 06paTHOM MOPSIJIKE, MOJTydaeM ypaBHeHHe
100a; + 10ag + a3 — (100a3 + 10az + a1) = 396 wian 99a; — 99a3 = 396;
a1 —asz =4;a1 —a; —2d = 4; d = —2. [loacraBus d = —2 B ypaBHeHue (D),
noJyuyuM a; — 2 = 5; a1 = 1.

[Tonyuaem: a; = 7; aa = 5; az = 3. CyenoBaresibHo, 753 — HCKOMOE
4UCJIO.

Omsem: 753.
591. B apudmureueckoit nporpeccun Sz = 16

2a; + 31d
Syp = % 132 = (2a + 31d) - 16

az +asg =ay +2d+ ay; +29d = — = 2aq + 31d.
[To ycsioBuio 3anaun Sso = 16, To ecThb (2a1 + 31d) - 16 = 16,
oTciona 2a; + 31d = az + azg = 1.

Omsem: 1.
592. S50 = agg9 S50 = M{lgd - 50 = (2@1 + 49d) -25. a, = 0,
agg = ai + 98d.

CocCTaBUM H PelIUM CHCTEMY YPaBHEHHUI:

{ (2a1 4 49d) - 25 = a1 + 98d,
ay +d(n—1)=0;

N3 1-ro ypaBHeHusi Bbipasdum aq uepes d: H0a; + 25 - 49d = a; + 98d.
49a1 + 25 - 49d = 98d, a1 + 25d = 2d, a; = —23d. [loacraBum Bo BTOpOE
ypaBHenue: —23d + dn — d = 0. Ilo onpenesnennio pasHocTu d apudmeTrye-
cKOH nporpeccuu d # 0, NOTOMY MOKHO MOJIyUeHHOE YpaBHEHHE Pa3/euTh
Had: —23+n —1 =0, otkyna n = 24. 24 ujeHa B JaHHOH MPOTPECCHH.

Omeem: 24.
593. Boinosinenue paGoThl B POLIEHTAX OT BCei MOPYUEHHOH COCTaBJIsET
apudmMeTHueckylo nporpeccuio: a; = 18, d = 1, 5, = 100, n — uucJo aHeit

218+ (n—1)
2

BBIMOJIHEHHUS BCeH pabOoThI. -n=100;a>0;c<0=D > 0.

n? + 35n — 200 = 0. [1o Teopeme, oGpatHoii Teopeme Buera, ny = —40 (uto
He yJI0BJICTBOPSIET CMbICJy 3aau: n € N.)ng = 5.
3a 5 aHeit paGounii BBIMOJIHUT BCIO PaboTY.

Omsem: 5.
594. [pomexxyTkn BpeMeHH, He0OXOMMbIe Ha pellleHe KaxKJIoH 3aauu, co-
cTaBJIsieT apudmerrueckyto nporpeccuto: a3 = 1,8, d = —0,2,

Sn—1 = 7,8, n — 4UCJI0 NPeT0KEHHbIX 3a/1a4.
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5., = 2utdn=2) Cé(” =2 (1), 28 ‘;2(” =2 (n—1) =178
(1,8-0,1(n—2))(n—1)=78;(2-0,In)(n—1) =7,8;

2n — 2 —0,1n? +0,1n = 7,8, 0,1n%? — 2,1n + 9,8 = 0; n? — 21n + 98 = 0;
D = 441 — 392 = 49; n1p = 21;:7; ny = 7, ng = 14. Bpewms peinenus
3aJaud — YUCJIO MOJIOKUTENbHOE, TO €CTb Ay, > 0. OnpenesiuM uMucJ10 1oJo-
MUTEJIbHBIX WIeHOB nporpecuu: a; + d(n — 1) > 0, 1,80 — 0,2(n — 1) > 0,
—02(n—1)>-18n—-1<9,n < 10. 7 < 10, 3Hauur, 7-0¥ ujieH Npo-
rpeccHy MoJioXKuTe IbHbIH; 14 > 10, To ecTb 14-bIfi wieH — oTpULaTe/bHBIN.
7 — 4UCJI0 NPEe/JIOKEeHHbIX 3a/1aY.

Omesem: 7.

595. Beeném B paceMoTpenue apudMeTHIeCKyI0 POrPecCHIo, KaxKIblil

yjeH a, KOTOPOH O3HAYaeT UMCJO 3ajau, PEIEHHbIX IIKOJbHHKOM B 71-bli
JieHb. M3 ye/IoBHS cieflyeT, 4To pa3HoCThb d 9TOl NPOrpeccHt — HaTypasibHoe
uncsio. O6liee KOJTMUECTBO PacCMOTPEHHBIX UM 3aj1ay 3a nepBble 20 aHeil —

a1 + aso
2

cymMma nepBbix 20 uieHOB BBEEHHOH NPOrpeccHu - 20, nocJie ynpo-

wenusi (a; + agg) - 10. (1)
Yucgo 3a1a4, pel€HHbIX 3a nocjenHde 10 1Hel, MOXKHO ONpefeInTb Kak CyM-
My repBbIX 10 uneHoB apudMerrueckoil mporpeccud (by,) :

b1 = aa1, bigp = aso: % -5 (2) (MoOXKHO NPUMEHUTb PABUJIO: CyM-

Mbl WIEHOB apU(hMETHUECKOH POrPECCHH, PABHOYIAJIEHHBIX OT KOHIIOB, paB-
tbl). [To yesosuto (1) u (2) cymmbl paBHbl: (a1 + agg) - 10 = (a21 + agg) - 5.
3Hast, uTo a, = a1 + d(n — 1), noayunm (2a; + 19d) - 2 = 2as1 + 49d;

4a1 + 38d = 2a1 + 49d; 2a; = 11d; a1 = %d. Haiiném uucso 3anau, pe-
IIEHHBIX 34 MepBble U 3a MocJenre 15 aHei: % <15 = (a1 + 7d) - 15;

W 15 = (a1 +22d) - 15. Onpenesinm, Bo CKOJIbKO pa3 GoJibliie IKOJIb-

HUK paccMoTpeJs 3aj1au 3a rnocJeaHue 15 aHel Mo cpaBHEHUIO C MePBbIMU 15-

(a1 +22d)-15 _ ay +22d
(a1 +7d) - 15 a, +7d°

blO JHSAMMU:
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11
5 + 22d

_ 11d+44d _ 55d _
11d + 14d ~ 25d

Tak Kak a1 = %d, MOJYyYUM 2,2.

11
2d+7d

Omsem: 2,2.

596. Veenuuenue uncaa Ha 200% o3nauaer npuGaB/eHHe K TAHHOMY UHC-
Jy uucna, BaBoe G6gbliero. Ecan B 1-bIfi 1eHb BBIPYOUJIH = COCEH, TO BO
2-oit ieib — x + 2x = 3z, 3T0 N0 ycJjoBuio 12, otciona x = 4; B 3-uii —
3x + 6x = 9x; B 4-blli — 9z + 18z = 27x, ...

Yucna cocel, BblpyGaeMblX €KeJIHEBHO, B TeUeHHE N AHEH, COCTABJSIOT reo-
MeTpHUecKylo nporpecchio: by = 4, ¢ = 3, b, = 4 - 3”1 uTo no yc/10BH1I0
3ajaun paBHo 2916. Ypasuenue: 4-3" "1 = 2916, 4-3""1 =4.36 3n~1 =36,
n—1=6,n="17.

7 IHel npojoJrKaach BbpyOKa COCeH.

Omeem: 7.

597. BBeniém B paccMoTpeHre apUpMeTHUECKYIO TPOTPECCHIO, KaXKIbIH

uJieH a,, KOTOPOH 03HaYaeT MPOMEXKYTOK BpeMeHH pellieHus n-o# 3aiauu; Pas-
HOCTb 3TOH Tporpeccuu paBHa 6 muH. Ecsm n — umcsio 3ajannbIX 3aj1ay, a
Sy — CcyMMa MepBbIX 1 UJE€HOB BBEJIEHHON NMPOrpecCHH, TO MaTeMaTHUecKast
3aruch yCJI0BHUS 3a/laul TPUHUMAET BUJL YPaBHEHHUSI:

2-60—6(n—1) _ 2a;+d(n—1) i

2 -2 n)

(60 — 3(n — 1))n = 324; 60n — 3n? + 3n = 324; —3n? + 63n — 324 = 0;
n? —21n + 108 = 0.

[To Teopeme, o6parHoii Teopeme Buera, ny = 12, ny = 9. Onpenenum,
KakKoe 3HaueHHe n YIOBJIETBOPsIET ycsoBHIO 3axauu. [lo cMbicay a, > O.
60 —6(n—1) > 0; (ap, = a1 +d(n —1)) 60 —6n+ 6 > 0; —6n > —66;
n < 11. 3naunt, n = 9.

Buuto 3agano 9 3anau.

n =324 (Sn

Omsem: 9.
998. a; = 42, ay = 38, a, — apudmeruueckasi nporpeccusi, n = 10,
ay =42, d = —4, Sy = 2“1;F9d~1(): 2'422_36 10 = 24 - 10 = 240.
Omsem: 240.

599. Yucsio pucyHKOB, BbIMOJHEHHBIX OTIENbHBIMU IIKOJbHUKAMH COCTAJISIIOT
1
reOMETPHUECKYIO IIPOTPECCHIO C ¢ = 5 S, = 2667, bg = 336, rie n — 4yMucJI0

JleTeH, BbIMOJHSBIINX PUCYHKH. bg = by - ¢?, otciona
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()

by = 5’3565 = 13448, = —— = 134 2(1-(3)") = 2007,
IN' 1 (1N (1N
(5) = o8’ <§> *(5) ;= 7. TosTOMy OTpesku pucoBaJu 7 LIKOJIbHU-
KOB.
Omsem: 7.

600. a1, as, az, — apudmurrueckas nporpeccus, d > 0.
a1 + 8, az, a3 — reomerpuueckas nporpeccus, Sz = 26.

2 d-2 2 2d
Sy = %-3,53 =2 -8 = 18. %-3: 18, a1 +d = 6,
d = 6 — a;. Apudmernueckasi nporpeccusi UMeeT BUIL aq; a1 + 6 — aq,
a1 +2(6 — ay); ynpoctus, noJyuum as, 6, 12 — a;. CoctaBuM reoOMeTpHUECKYIO
12 —
nporpeccuio: a; + 8, 6, 12 — ay. 1o e€ onpenenenuio - = G @

(12 — ay)(a; + 8) = 36, 12a; + 96 — a? — 8a; = 36;
a% — 40,1 — 60 = 0, (al)m =2+ \/4 + 60. ((11)1 =10 (a1)2 = 76,

d; = 6 — 10 = —4 He yioBsIeTBOPSET yCaoBHIO d > 0;
6 — (—6) — - ggq=-—0 _6_
dy =6 —(—6) =12,12 > 0. Urak, a1 6, q 648" 2 3.
Omeem: 3.

601. Jano: AABC — pasnoGenpennbiii, ZABC = 120°, 15y = 2 — /3.
Haiitu: AC.
A

M
0
AL
B K ¢
Puc. 29.
. _ _OK _
Peuwenue. 13 ABOK (cm. puc.|29) nmeem: BO = S 60°

(2-V3)-2_2/3(2-3)
73 3

:4\/53*6;BM=BO+0M:
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_ 4\/53—6+2_\/§: 4\/3—6456—3\/5 — ?_I/ISABMCI/IMGQMZ

MC:BM-tg60°:?-\/3:%:1.140:2.

Omsem: 2.
602. JTano: AABC (cwm. puc.[30), AC = 5, Touka O — UEHTp BINHCAHHOI

okpyxkHocTH B AABC,r = OK = 1,sin ZC = %, AB < AC.

Haiitu: BC.
B

A K C
Puc. 30.

Pewenue. 1. Sppc = %PABC -7, C IPYrOd CTOPOHbI

SaBc = %AC -BC -sin ZC, %PABC = %AC - BC -sin ZC, 1o ycJi0BHIO
r=1,AC = 5,sin ZC = 0,6, nostromy Papc =5-0,6 - BC, Pypc = 3BC.
2. Tak kak AB < AC, 10 LC < £B. 910 03Hauaet, uto ZC octpblit. Caeno-
BaTeJibHO, cos ZC > 0.

COSZCZ\/l—SiHQZCZHI—&_ m:é:0,8.

25 \/25 5

3. Beipasum ctopony A B uepes BC. I1o Teopeme kocunycos AB? =

=BC?+ AC? -2-BC-AC -cosC,AB = v/BC? + 25 — 8BC.

4. Papc = AB + BC + AC, Papc = \/B02 +25—-8BC + BC + 5, no
nokazanHomy Papc = 3BC. Ilycth @ — anuna ctoponsl BC, a > 0, Torna
HalléM a U3 ypaBHEHHS:

(Va2 +25—8a+a+5=3a<+Vva>2+25—8a=2a—5%

{ a? + 25— 8a = (2a + 5)?, { 3a? —12a = 0, a4
2a — 5 > 0; a > 2,5 '
a = 4 — KopeHb ypaBHenus (1). BC = 4.

Omsem: 4.
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603. ano: AABC — paBHoGenpeHHbll, ZB = 30°, Touka O — LIeHTp ONHU-
caHHo# oKpyKHOCTH OKoJlo AABC, AD — nnametp, r = AO =

=T7V2.

Haiitu: nnameTp oKpy:KHOCTH, onucanHo# okojio AAEC.
B

o8

A——C
Puc. 31.

Pewenue. Cnenaem ueptéx (cm. puc.31).
1. AABC — paBHoGenpennbiii, /B = 30°, LA = £C = 75°.

2. Bnucannble yriibl ZABC v ZADC' onuvpatotcst Ha OJIHY U TY XKe JIyry
AC, nostomy LZADC = LZABC = 30°.

3. LACD = 90°. AACD — npsimoyrosbhblil, AC' = %AD = 7+/2, Tax Kak

ZADC = 30°.
4. NAEC: ZEAC =60°, ZECA = 75°, Torna ZAEC = 45°. Cropousl AE
- AE AC EC
1 EC Ha#ém ro reopemMe CHHYCOB. in/C - Sn/E - su/A AFE =
2 . ¢in 75° 2 . 5in 60°
- m = 7V2 - sin75° - V2 = 14sin75°. EC = m -
sin 45 sin 45
™V2-V3-V2
= # = TV3.Sapc = SAB-AC:sin ZA, Sapc = 3-14sin75°-
3 49v6 b
STV2 - £ = —\/_ sin 75°. d — nuametp AAEC. d = a—bc’ rie a, b,
2 2 2-Sakc
2. 14sin 75° -
¢ — pauHbl ctopod AAEC. d = V2 sin75° - 7v/3 = 14.

2 sin 75°

49v6
2

Omeem: 14.
604. Tpeyrosbink ABC Bnucan B 0KpyxHOCTb ¢ tientpom O. Ckasnsiphoe
V3 -2

5

—_— —
npousseneHue BektopoB OA u OC paBHO
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Haiinute nmuny croponsl AB, ecin LABC = 60° u LBCA = 75°.

A C

\Y)
B
Puc. 32.
Ilano: AABC (cm. puc.[32), ZABC = 60°, /ZBCA = 75°, touka O —
—_— =

LIEHTP OMHCAHHOH OKPYKHOCTH 0K0J10 Tpeyrosbiuka ABC, OA - OC =
V3 -2
2
Haiitu: AB.
Pewenue. Tak kak O — LUEHTP OMUCAHHON OKPYKHOCTH TpeyroJibHika ABC,
10 OA = OB = OC = R, rie R — panuyc 310# 0Kpy»KHOCTH. LleHTpasibHbli
yros ZAO B u BnucanHblil yron ZAC B onuparoTcst Ha OJiHy U Ty xKe ayry AB,
nostomy ZAOB = 2/ACB = 150°. AHaJioriuHa CUTyalus JJisi LIEHTpaJib-
Horo yrina ZAOC' u Bnucannoro yraa ZABC: onn o6a onupaiorcst Ha Jyry

AC = LAOC = 2/ABC = 120°. Tak kak OA-OC = OA-OC -cos ZAOC,
\/32_ 2 = R? = \/§2_ 2 (—2) = 2 — /3. lnst naxosx-

JeHus1 AB BOCIOJIb3yeMCs TeOPeMOil KOCHHYCOB B TpeyrosbHuke AO B:
AB? = OA%2+0B?-20A-0OB-cos ZAOB = R*>+ R? —2R-R-cos 150° =

—2R2~<1<§>)——2(2\/§)~2+\/§—43—1.

10 R? - c0s 120° =

2 2

Omeem: 1.

605. [lano: AABC (cm. puc.|33), ZACB = 45°, Touka O — LeHTp onucaH-
HOI1 OKPYKHOCTH 0K0J10 AABC, BC' = 31/2, OB-0C=9.

Haiitu: AB.

Pewenue.

1. Tak kak Touka O — UEHTp OMHUCaHHON OKpy»KHOCTH 0Koslo AABC, T0
OA = OB = OC = R, rie R — paanyc 3Tol OKpy»KHOCTH. LleHTpaJsbHbIi
yros ZAOB v Bniucanubiit yros AC' B onupaioTcs Ha OJIHY U Ty XKe nyry AB,
nostomy LZAOB = 2/LACB = 90°.

—_— —
2. Tak kak OB - OC = OB - OC - cos ZBOC, 10 R? - cos ZBOC = 9,
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B——C

A

A

Puc. 33.

cos ZBOC = % (£LBOC — ocTpblii).

3. 1151 Hax0K1eHHS pajiiyca OKPYKHOCTH BOCIIOJ/Ib3yeMCsl TEOPEMOH KOCHHY-
coBB ABOC. BC? =0B?+0C? —2-0B-0C - cos ZBOC =

9
= R24+ R?2-2R2?. 7 = 2R? —18.2R? —18 = (3V/2)2, 2R? = 36, R? = 18,
R =+/18.

4. NAOB: AB = OBSO,AB V18 -v/2 = 6.
Omesem: 6.

606. [Tycth BO nepecekaer AC B Touke By, (cMm. puc. 34) BBy — Ouccek-

B

0

r
A B, &
Puc. 34.

Tpuca (LIEeHTP BIMUCAHHOH OKPY:KHOCTH — O sBJSETCS TOUKOH MepeceueHust
6uccekrpuc). Tak kak AB = BC, to BB sIBJIieTCsl OJIHOBPEMEHHO U MeHa-
HOM, MPH 3TOM

Sp,oc = SeB,c — SBoc = %SABC - %SABC = %SABC- Otciona caeny-
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er, uTo g% = 551%% = SA;’C : SAGBC = 2 = O — TouKa nepeceyeHus

MeauaH (BB; — Mmeauana, M oHa aeautcst Toukod O B oTHoleHud 2:1). To
ectb B AABC TouKa nepeceueHnsi GUCCEKTPUC COBMAJAeT C TOUKOW nepece-
venust Mequan = AABC — paHocTopoHHHH. [TycTh @ — cropona AABC,
r = /3 pajyc BIMCAHHO B HETO OKPYKHOCTH, Toria romans AABC pas-
Ha
2 2

S ai/g _ (2\/32) V3 3302 33 V=0,

Omsem: 9.
607. ITycts 8 AABC AB = BC; AC = 6 (cm. puc.(35). O603nauum uepes r
— pajuyc BIIUCAHHOH OKPY>KHOCTH; R — pajnyc ONHUCAHHON OKPYKHOCTH.

B

A C
D

Puc. 35.
[lycte BC = x, x > 3, torna BD = V22 — 9, Sapc = %AC-BD. C npyroit

CTOPOHBl Sppc = %PABC -r. CnenoBaresibio AC - BD = Pagc - 1

6vx? —9 = (22+6)-1; 36- (:c2—9) = 42?2 +242+36; 3222 —242—360 = 0;
402 —3x—45 = 0; 1 = 3,75, 5 = —3 — He YIOBJIETBOPSET YCJAOBHIO T > 3.

Sapc=1.(375+375+6) - 1=675 R=AB BC-AC _
2 4SaBc
375-375-6
= 2SIt =505
Omsem: 3,125.

608. Tak kak O — uentp Briucannoil B AABC 0Kpy»KHOCTH, (cM. puc. 36) To
npsimbie AM u BN siBasiiorcsi 6uccektpucamu yriioB ZA u /B TpeyrosibHUKa
AABC. TlycTb rpagycHble Mepbl yrioB LA, ZB u ZC paBHbl o, 1 7y, COOT-
BercTBeHHo. Torna, ZCAN = ZCBN = [3/2, Kax yIJibl, oNupaioLinecst Ha
onny nyry. Ananoruuno, /ZBNA = /BCA =~, ZMNB = ZMAB = «a/2.
N3 ycnosus AM = MN = ZMAN = ZMNA. Boipazum yriist ZM AN u
LMNAuepes o, 8,v: LMAN = LZMAC + ZCAN = /2 + (3/2,
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N
/,m

N

Puc. 36.

LMNA=/ZMNB + ZBNA = «/2 + . O1cloa Mbl HMeeM:
af2+8/2 = a/2+7; B = 2v. 1o yenosuio, a = 30°, BOCMO/Ib30BaBILIHCh CO-
OTHoUIeHHeM « + § + v = 180° u paBeHCcTBOM [ = 27, noJyyaem: 3y = 150°,
v = 50°.

Omesem: 50.
609. lano: ABC — paBHoGeipeHHbl TpeyroibHuK, AB = BC, AD — 6uc-
cektpuca Tpeyrosbiuka ABC, BD : DC = 5 : 8, paadyc r BIHCaHHOH
OKPY?KHOCTH TpeyrosibHuka ABC' paBeH 2.

Haiitu: AC.
B
D
A H C
Puc. 37.
AB BD 5 5
Pewenue. Tlo cBOHCTBY OUCCEKTPUCH —— 1C — DC — 8 = AB = gAC.
S
[Tyets AC = z, x > 0, Torna AB = BC = gx. r = ApBC, rae p — 1no-
5 5
—r+-r+zx
AB+ B A 8 8
aynepumerp AABC, 1o ecTb p = + C + C = %x
[lycte H — cepenunna croponbl AC. TaK kak AB = BC, to BH 1 AC.
Mostomy us AABH = BH = \/AB? — AH? = - % —x Cuie-
joBatebHo, Sapc = = - BH - AC = Ez
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3 2
s 16"
Takum o6pasom, r = ABC _ = % ITo ycsoBuio r = 2, mostomy
p 9.
8

% =92z =12.

Omesem: 12.

610. [Tyctb ABC — nannblii paBHOGEIPEHHBIH TPEYTOJLHUK ¢ OCHOBAHH-
eMm AC, O — ueHTp ero BnucaHHoi okpyxuoctu, T', K, H — Touku Kaca-
HUSI BIMCAHHOH OKPYKHOCTH co ctopoHaMu AB, BC, AC coOTBETCTBEHHO
(cMm. puc. [38)), pamuyc BrucanHoi OKpy:KHOCTH Tpeyroabhuka ABC pasen r,
a omucanHo# — R. Tak kak oTpe3ku KacaresbHbIX paBHbl, To HC = KC,
HA = AT, BT = BK.Ilyetb KC = AT = AH = HC = 2,
BK = BT = 3z, AB = BC = 5z. Torna BH = /(5z)? — (2z)2 = V/21z.

[Tnowans Tpeyronbuuka ABC paBHa %BH CAC = % 21z - dx = 2v/21a2.

C npyroit cTopoHbl, Sapc = % -r-(AB+BC+CA) = % -15-14x = 105z,
15\/7

105z = 22122, x = =2Y2 = 2.5/21.

_ AB _ AB _ AB-BC _
[lo Teopeme cunycoB R = 5sin JACE = JBH =“Spm =

BC

_ 25z 25 _ 5y21 25 _ 125 _
e T T ol 2 NI . JlinHa oKpy»KHOCTH, OIH
caHHOW okoJsio TpeyronbHika ABC), paBHa 2nR = % = 62,57. Takum

00pa3oM, JIMHA OKPY>KHOCTH, ONMUCAHHON OKOJIO JAHHOTO TPeyroJbHUKa, Npe-
BOCXOJHUT uucJ0 7 B 62,5 pasa.
Omesem: 62,5.

611. [Tyctb ABC — nanmblii paBHOGEIPEHHBIA TPEYTOJLHUK C OCHOBAHH-
eM AC, O — UeHTp ero BNUcaHHOH okpyxHocTH, T, K, H — TOuKM Ka-
CaHUs BIUCAHHON OKPYKHOCTH co cTtopoHamu AB, BC, AC cooTBeTCTBeH-
HO (cm. puc.|39)), a pagdyc BOHCAHHOK OKpYKHOCTH Tpeyrosbhika ABC pa-
BeH r. Tak Kak oTpe3KH KacaTesbHbIX paBHbl, To HC' = KC, HA = AT,
BT = BK.Ilyets KC = AT = AH = HC = 2z, BK = BT = bz,
AB = BC = Tx. Torna BH = +/(72)2 — (222)2 = 3+/52. [Tnomans Tpe-
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Puc. 38.

yroabhuka ABC paBHa %BH CAC = % - 3vbx - 4x = 6y/52%. C mpyroii

CTOpOHBL, SpApc = % -7-(AB+ BC + CA) = % -2v/5 - 18z = 18/5z,

18v/5x = 6522, 2 =3, AB = BC = Tz = 21.

Omsem: 21.

Puc. 40.
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Tak Kax BepLIMHbI TpeyroJbHuKa (cM. puc.|40), 1esT OKPY»KHOCTb B OTHO-
mennn 1 : 2 : 3, o B AABC /B = 90°, ZA = 60°, ZC = 30°. Tak kak
OA = /2,10 AC = 2v/2; AB = /2; BC = /6.

Sanpe = ABéBC’ _ 2\2/3 _ 3.

Ecsn cTropoHa npaBH/ABHOTO TPEYroJibHUKA PaBHa a, TO €ro MJouab

2
S:aT\/g:\/g.OTC}oaacﬁ:él;a:Q.

Omsem: 2.

613.R=+/\12—-2. _AB: _BC: _CA=3:4:5.

C

A
Puc. 41.
O — ueHTp OKpyKHOCTH (CM. puc. 41).
Onpeniesiim, Ha KakKHe YacTH Pa3OHBAIOT BEPILIMHBI TPEYrOJbHHKA OKPY»XK-
HoCcTh: 3 +4 + 5 = 12, 360° : 12 = 30°. 3mauutr LAOB = 90°,

/BOC = 120°, ZCOA = 150°. [1nowanb tpeyronbuuka ABC 6ynem uc-
KaTb 1o (opmysie

S = %AC’ -AB -sin ZCAB. ZCAB = %ZCOB = 60° (KaK BOMCAHHbIH).

Haiiném cropoubt AC' u AB. Tak kak OC = OA = R =

=V V12 -2u ZCOA = 150°, 1o 13 AOC A 110 Teopeme KOCHHYCOB:
AC? = V12-24+V12-2-2- (V12 -2) cos 150°, AC? = 2+ 2+/3. 3uaunt

AC = /2 + 2v/3. AB moxHo Haiith, 3Has, uto AAOB — npsMoyroibHblii
¥ paBHOGe/IpeHHbI: AB = V2 VVI12-2=2-vV2v3 — 2. Torna

SAABC:%'\/m.ﬁ.\/m.éz
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V2 /(V3-2)(2V3+2) VB 555 s
4 4 )
HyCTb a — UCKOMas CTOpOHa HpaBI/IJ'leOFO TpeyFOJIbHI/IKa. I/I3BGCTHO, yTo

_ a®V/3
§= 4

— TJIOLIab MPaBHJILHOTO TpeyrosbHUKa. Torna a24—\/§ =V3mn
a’?=4uma=2.

Omeem: 2.
614. 1. ITo cBOMCTBY GMCCEKTPHUCHI Y1, MEEM:

CM _MB _CM-AB _10-21v2 _
Go = A AC==F =T, = 15v/2 (M. puc./42).

2. Inowans AABC naiiném no gopmydie [epona:
at+b+c _
2

Sapc = /p(p—a)(p—b)(p—c),raep =

_ A+ 15\/2§+ 2V2 g \/(18\/5 +12)(18V2 + 12 — 24) -

: \/(18\/5 + 12 — 15v/2)(18v/2 + 12 — 211/2) = 252.

A
C B
Puc. 42.
3. U3 dopmyabl niomiaay tpeyrojbhuka S = & 4% € wainém pammyc,
poab-c_24-15/2-21V2 _ o
45 4B 4-252 ’
Omsem: 15.

_ CB _ AC _
615. Tak kak C'D — 6uccekrpuca LACB (cM. puc. 43), To 5D~ AD =

= % 3HauuT, Mbl MOXKeM o603Hauuth AC = 2x; AD = z,xz > 0. U3

AABC no reopeme [Tudaropa:
62+ (3+ )2 = (22)% wm 2?2 — 22 — 15 = 0.

Wl
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PelieHusimu aToro ypaBHeHusi OyayT: 1 = ;22 = —3. YUUTbIBasl, UTO

x > 0, nonyuaeM x = 5. Saacp = % -x-6=15.

C
2x
6
B 3 D X A
Puc. 43.

Omsem: 15.

616. Sapc = %AC-BC(CM. puc. 44). AC - BC = 48.Tlycth BC = a, Torna

AC = i—8; P=AB+BC+AC =24;AB=24—a— %8. C npyro# cTopoHbl
no teopeme [ucaropa AB? = AC? + BC?,
C B
A
Puc. 44.

2 2
(24—a—4a—8) :a2+46%;a2—14a+48:0;a1:6;(12:8.

Takum o6pasom, mu6o AC = 6, Torna BC' = 8, qmubo AC = 8, torna
BC = 6. B yto60Mm cayuae runotenysa AB = 10. AO = %AB =5.

Omesem: 5.

617. Hano: AABC, AD =4,DC =5, Z/BAC = 30°, ZABD =
= LACB.

Haritu: SABD-
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B
30
A D C
Puc. 45.

AB _ AC
Pewenue. NABD ~ NABC (no 2 yranam) (cM. puc. 45)). 1D = Ap
AB? = AD-AC = 49, AB = 6. Sapp = %AB-AD-sin 30° = %.6-4-% — 6.

Omsem: 6.

618. lano: AABC, ZABC =120°, AB = BC, MK 1 AC,

MK:%,MNJ_AB,AB:?,,MPJ_BC,MP:S.

Haiitu: AC.
A

B P C
Puc. 46.

Pewernue. Tak kak pacctosinue MN = MP, to M € 6uccekrpuce ZB
(cMm. puc.[46). AABC — paBHOGeIpEHHbIiH, TO GHCCEKTPHCA COBMNALAET C Bbi-
coroii (B, M, K nexat Ha Beicote BK). s ABM P umeem: BM =
_ Mp 32 _ _ NERVE .
= ne° = 3 = 23, BK = 23 + o = 37 Ws ABKC:
KC = BK -tg £60°,

KC:7—\3/§-\/§:7,AC:2KC:14.

Omesem: 14
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619. lano: AABC', Spgc = 96, BM — meauana, BM = 12,
BC =297, BC > %AC(CM. prc. 47).

Haiitu: AB.

Puc. 47.

Pewenue. Spyc = 48, Spac = %BM . BC -sin ZMBC, 48 =

— 6-2V07 - sin /M BC., sin /M BC = \/%; cos ZMBC = % - \/%.

[To Teopeme kocunycos U3 ABMC umeem: MC? = BM? + BC? —
—2BM - BC - COSZMBC MC? =144 + 388 —

—2-12-2/97- \/_ MC? =100, MC = 10; AC = 20. U3 AABC umeem:

1 . . 24 _ _ 576 _
SABC_ZBC AC sméC,smlC’——5ﬁ,C%lc—i 1 25.97

= iT 13 ycaoBus caenyert, uto BC' > BM. 3naunt ZBMC =

= /BCM. Caenoaresbio, ZBCM < 90°; cos ZC = 54—\/% Tak Kaxk 1o

yeqosuio BC' > MC, o AMBC < /BMC. Caenosarensto, ZMBC =

=90° cos LM BC = 7 ITo Teopeme kocunycoB u3 AABC nmeem:

AB? = BC? + AC? —2AC - BC - cos £C,

AB? =4.97+400 —2-2/07-20- —33_ — 100: AB = 10.
+ VI7T-20- £

Omsem: 10.

620. Jlano: AABC, (cm. puc.[48) Z A — octpuiii, AB = 10, BM — meauana,
AC =20, Sapc = 96.
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Haritu: BM.
B
| |
4 M c
Puc. 48.
Pewenue. 1. Sapo = %AB CAC - sin ZA; 96 = % 10 - 20 - sin ZA,
sin /A = % — 0,96 cos /A = ++1/T— 0,062 —

= +/(1—0,96)(1 + 0,96) = ++/0,04- 1,96 = 40,2 - 1,4 = £0,28. Tax kak
ZA — ocTpblii, To cos LA = 0,28.
2. U3 AABM umeem: BM? = AB? + AM? —2AB - AM - cos ZA,
BM? =100+100—2-10-10-0,28, BM? = 144; BM = 12.
Omsem: 12.
621. Jano: AABC,AM : MB=3:4, NB: NC =3:5,S5suNn =09.

Hariitu: SABC-

Puc. 49.

Peutenie. O603HauMM %AB =x; %BC’ =y, Torna AB = Tx, M B = 4z,
BN = 3y, BC = 8y (cm. puc.|49).

%AB BN -sin/B
I.SSABN = :Z.TaKKaKS]\/[BN:SABN—SAMN:
MBN %MB BN -sin /B
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= Sapn — 9, 10 _SABN _ Z; 4SapN = TSaBNn — 63; Sapn = 21,
San —9 4
Spun = 12.
. %BM BN -sin /B
2. SBMN _ A2 =435 0 = 56,
Sapc 1 Sapc 7.8 748¢

§AB -BC -sin/B

Omsem: 56.
622. Nano: NANABC,AM : MB=2:3, BN : NC=4:9,Sapc = 130.
Haiitu: SAJV]NC~

B

Puc. 50.
Pewenue. Cnenaem ueptéx (cm. puc.50).

O603Hauum AB =z, —BC =y, torna AB = bx, BM = 3z, BN = 2y,

BC = 13y. Sapc = §AB "BC-sin/B =1 .5z.13y-sin /B,

2
Swpy = Sapc g2 = 13%512 = 24. Sapne = 130 — 24 = 106,
Omsem: 106.
623. ano: AABC (cwm. puc. 51), BC = 2, AD = 3, cos ZBDC = %,

LABC + LADB = 180°.

Haiitu: nepumerp AABC.

Pewenue. Tak kak no ycaosuto ZABC + ZADB = 180°, a yrabt ADB
u BDC cmexnble, 10 ZBDC + ZADB = 180°. Caenoatenbhio, ZABC =
= ZBDC. Torna AABC ~ ABDC (LABC = £ZBDC, ZC — o6wu#).

BC AC 9
3HAuMT, CrIpaBeInBa MPONOpPLHS DC — po OTkvaa BC* = AC - DC.
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Puc. 51.

[ycts DC =2 > 0. Tornad = 3+ 2)z, 2 + 32 —4=0;21 = —4(<0—
He noaxoaut), zo = 1. Takum o6paszom, DC = 1; AC = AD + BC = 4,
MPUMEHHUB K TpeyroyibHUKy ABC TeopeMy KOCHHYCOB, UMEEM:

AC? = AB? + BC? — 2AB - BC cos ZABC.

Tak kak LZABC = /ZBDC, 1o cos ZABC = cos ZBDC = % O6o3Ha-

13
unm, AB = y, (y > 0). [Tonyuaem ypasnenue: 16 = y? + 4 — 4y - 30
592 — 13y — 60 = 0, y; = 5, yo = —2,4 (< 0 — He MOAXOAUT). 3HAUMT,
AB =5, a nepumetp Tpeyronbiuka ABC paBeH 2 +4 + 5 = 11.

OtBer: 11.
624. lanoo MHNKP =0, KP = MH,KH || MP,OH =4,0M =5
(cm. pucl52).
Porn
OHP

Haritu:

M P
Puc. 52.
Pewenue. AKOH ~ AMOP (LKOH = ZMOP — BepTHKAJbHbIE;

LKHO = ZOM P — HakpecT JiexKallue). g—]\% = IO{—IQ’ % = ‘g—g HO

MH:KP:&OK:%ORQ:PK:OK+OP:§0P+0P:
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= %OP; OP = 5, KO = 4. Caenosaresnbio, M K HP — paBHoGejipeHHasi

Tpanewuys, Porn _ .
Porp

Omesem: 1.
625. ITano: AABC (cm. puc.53); AD u BE — memannl, ZAOB = 90°,
AC = 30, BC = 12+/5.

Haiitu: AB.

0

A E C
Puc. 53.

Peutenue. OD = %AO; BD = %BC = 6v/5. U3 ABOD umeewm:
BD? = BO? + OD? = BO? + iAOQ. OF = %BO; AE = %AC = 15.
Uz AAOE umeem: AE? = AO? + OE? = AO? + iBOQ.
BD?:BO?+%A0{ 180:302+iA02
AE? = AO? + iBOQ; 295 = AO? + iBO2;
405 = (AO? + BO?) + i(AO2 + BO?). Us AABO nveem AO? + BO? =

— AB?, caieniopatesnio 405 — gABQ, AB? = 324: AB = 18,

Omsem: 18.
626. [Tano: AABC (cm. puc.54), AC = 10, BC =12, /CAB = 2/CBA.
Haiitu: AB.

Pewenue. Tlyetb ZCBA = «, torna ZCAB = 2a. Bocnosbayemcst
AC BC

sn/CBA ~ sn/CAB

TEOpEeMOl CHHYCOB /sl TpeyronbHuka ABC:

Hsznaresserso «/lernon» www.legionr.ru



Pernenne 3anaun 627 171

C
A O\ B
Puc. 54.
10 12 sin 2a 12 2sina - cosa 6 3
- = — - = —  ——————— = - =>cosa = —. Jlanee
sin o sin 2a sin o 10 sin o 5 5

npuMeHnM Teopemy Kocunycos: AC? = AB2+ BC? —2AB- BC'-cos a. 060-
3Hauasi AB = x, x > 0, ¥ OJICTaB/Isst 3HAUEHH ] H3BECTHBIX BEJIMUMH B paBeH-

CTBO TEOPEMbI KOCHHYCOB, PHXO/IUM K ypaBHenHuio: 100 = x2+144—2.12. gx;

72 22
x? — €x+4420;5m2—72x+220:0;$1 =10, zo = =
[Tycts AB = 10, Torna AABC — paBHoGenpennblii (AB = AC'), a 3Ha-
uut LZACB = ZCBA = «. Ho torna us pasenctsa ZCAB + LACB +

2
+ ZCBA = 180° = 4a = 180°;, o = 45°; cosax = g # g [Tonyuusin

22
npotuBopeure. Caenoparenbio, AB # 10. [Tonyuaem AB = 5= 4.4.

Omesem: 4,4.

627. lano: AABC, /B — tynoii, BD — 6uccekTpuca, Sagp = M,

11
_ 50v2
Sepc = TR
Haiitu: AC.
A
D
B C
Puc. 55.
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Pewenue. Cnenaem ueptéx (cm. puc. 55)).

Sapp _ AB-BD _ AB _ 6 _ _
G 7BC’-BD7B075’B075’3Haq“T’AB76'

Sapo = %AB . BC -sin ZABC., AB - BC - sin ZABC =

=2 10V2 o ape = 2:110V2 _ 2V2,

11 11-6-5 3

4-2_ 1

9 = 3 ITo TeopeMe KOCHHYCOB UMEEM!

cos ZABC = —, /1 —

AC?:AB2+BC2—2AB.Bc-cos4ABC;AC2:36+25+2-6.5é,

AC? =81, AC = 9.

Omesem: 9.
28.
A
C, M \B,
B o) C
Puc. 56.

1)B AABB; (em. puc.56): ZBy = 90°; AB = \/AB? + BB?; AB =
= /322 + 242 = 40.

2) ITo ycyoBuio AB = AC. CaenoBaresibho, B1C' = AC — ABy; B1C =
=40 — 24 = 16.

3)BABB;.C: /By = 90°; BC = \/BB? + B1C?,

BC = /322 + 162 = 16/5.

4)B AAOB: Z0 =90°; AO = VAB? — BO?;

2
AO = /402 — (8\/5) — 16v/5.
5) AAOC ~ NAB1M (LA — o6uwmii, ZO = £B; = 90°), otcioaa

A0 0C 16V5  8V5

AB, ~ MB, 21 ap, B =12 moman e = 12.

Hsznaresserso «/lernon» www.legionr.ru



Pernenne 3anaun 629 173

6)Sapm = %AB - MCh; Sapn = % 40 - 12 = 240.

Omsem: 240.
629.1) LP = LO + OP (cwm. puc.|57). [Tonyuaem, uto LP =5+ 4 = 9.
2)AMLP ~ ANOLB (4L — 06Lum“4 /P = /B = 90°), nostomy
LP _ PM _KP 9BO
8- BO" Ho PM = KP; LB B0 ,orciona LB = KD
3) AKOP ~ ALOB (/1 = /2 — BepTukajibhble, /P = /B = 90°),
OP _KP. 4 _ KP
OB LB’ OB LB’
15— OB ;lKP.

CJIeI0BAaTEeJIbHO, , OTCloda

9BO _ OB-KP
KP 4

4) V3 2) u 3) caenyer, uto ,orctona KP? = 36; KP = 6.

5)Skro = Skrp — Skop = 1 -KP- LP—lKP OP =
Ll g.o_L. g.4=
=35 6-9 5 6-4=15
K M
Puc. 57.
Omsem: 15.

630. Sarinp = % - AM - BN -sin ZAON(cw. puc.[58).

B paBHoGenpenHom ANACB ZC = 120°, torna LA = /4B = 30°. AM
U BN 6uccektpucol = LMAB = ZNBA = 15°, torna ZAON = 30°.
1 g 5. 1_
SANMB—2 5-9 5 6,25.
Omesem: 6,25.

631. 1. ITo ycaosuio AABC paBHoGeapennblit 1 ZC = 120°, cjef10BaTesbHO
LBAC = LABC = 30°.
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Puc. 58.

2. AM w BN 6uccektpucsl, cienoparensio, ZMAB = /ZNBA = 15°,
torna ZAON = 30°, kak Buetnuii yron AAOB (cwm. puc.[58)).

3.SanmB = % -AM - BN -sin ZAON = AM - BN = 48?5211\511\6)]3\7 -

_ 2 ‘0152’5 = 49. Cnenoparesnbto, AM = BN = 7.
Omsem: 7.
. _ AC _ DC _
632. Tak kak AD — 6Guccekrpuca ZBAC (cm. puc.[59), To B=DE=
B
o
4
2x
D
2
A T C
Puc. 59.
= % = % [Tostomy mMoxkeM o6o3Hauuth AB = 2z, AC = z,z > 0. U3

AABC 1o teopeme kocunycos: BC? = AB%*+ AC? —2AB- AC cos ZBAC;

36 = 422 + 22 -~ 222 -2 - % Orciona = 2+/3. Tenepb Bce CTOPOHHI
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TpeyronbHuka ABC' usBectHbl. [lo Teopeme, oGpatHoii Teopeme [Tudaropa,
TaK Kak (2v/3)% + 62 = (44/3)2 — uctunnoe pasenctso, 10 AABC siBisi-
eTcst IPSIMOYTo/IbHEIM 1 KaTeT AC' paBeH T0JIOBHHE THTIOTeHY3bl AB. 3HauuT
LABC = 30°.
Omesem: 30

633. Tak kak Tpeyronbhuk ABC — octpoyrobhbiii (cM. puc. 60), To BbicoTa
BH, onyuienHas Ha 60koByto ctopoHy AC, momnajaer Ha caMy CTOPOHY, a He
Ha eé nponoJskenne. Hainém BH.

Sapc = %AC-BH =300 = %25~BH. Orciona BH = 24. 13 ABCH ume-

eM Tenepb 110 Teopeme [udaropa: CH = /BC?2 — BH? = /252 — 242 =T,
CaenoBatesibHo, AH = AC — CH = 25 — 7 = 18. I3 tpeyronbiuka ABH
nostyuaem o teopeme [Tudaropa:

AB =+/BH? + AH? = /242 + 182 = 30.

C
H
B A
Puc. 60.
Omsem: 30.
634.
B C
A L D

Puc. 61.

1) ZCLD = ZBCL, xaK HaKpecT JiexKalllie yrJibl [IPH NapaJjulesbHbIX Mpsi-
MbiIX, (cM. puc. 61). Tak kak C'L — 6Guccekrpuca ZC, 1o ectb /DCL =

= /BCL. lonywaem Z/CLD = /DCL; DL = CD. Ananoruuro, AL =

= AB. Tlockonbky AB = CD, KaK NpOTHBOIOJI0KHbIE CTOPOHBI MapaJi/iesno-

rpamma, 10 AL = DL, u, 3nauut, AL = %AD. [Tyeth h — BbicoTa napaJ-
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senorpamma ABC D, npoenénnas k cropone AD. Torna Sapcp = h - AD,
SaBL = %h AL = ih - AD. CnenoBarenbho, Sapcp = 4Sapr = 60.

OTMeTUM TakxKe, 4To 15 epumerpa p napasenorpamma ABC D nMeeM Bbl-
pakeHue:

p:Q(ABJrAD):Q%AD:SAD:BC.

9)/BCL = %40, /CBL = %43, /B+ /C = 180°. 3uaunt /BCL +

+/ZCBL =90°, /ZBLC = 180° — Z/BCL — ZCBL = 90°. CyieoBaTeNbHO,
ABCL — npamoyroJibHblil. 3Hauut 2Spcr, = BL-CL =h - BC =
60

:SABCD ZGO,BL: ﬁ :5

W3 ABCL no teopeme [Tucaropa umeem: BC' = v/ BL? + CL? = 13. Urak,
p=3BC = 39.

Omsem: 39.
635.
W C
A L D
Puc. 62.

1) Tak kak Z/CLD = /BCLw /DCL = /BCL, 1m0 Z/CLD = /DCL,
(cMm. puc.[62).

CaienoBaresibio, DL = CD, u, ananoruuno, AL = AB. ITockoJibKy

CD = AB,10 DL = AL = %AD.
9) Tak kak ZBCL = %40, /CBL = %43, 10 /BCL + /CBL =

= %AC + %ZB = 90° = ZBLC = 90°. Ilyctb CL = z, (x > 0), Torna
us ABLC 1o reopeme ITucparopa umeem: BC' = /36 + x2. Takum o6pasom,
DL = CD = 236+ 22 0 CL+ CD + DL = x + /36 + 2. Tax xax 1o
yeqosuio nepumerp ABCL = 18,10 2+ /36 + 22 = 18,1/36 + 22 = 18 — .
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OTC}O[LZML' = 8. I/ITaK, SBCL = %BL -CL = 24, SABCD = 2SBCL = 48.

Omsem: 48.

636. 1) Tak kak LZABL = /CBL = /BLA, 1o AB = AL. Ananoruuxo,
CD = DK. CneoBartejibHO, yUUTbIBAs yCJIOBHE, MOJyYaeM:
LK = AD—AL—DK = 3AB—2AB = AB, (cm. puc.[63). [Tyctb P — Tou-

B C
/{Q&L K%
A D
P
Puc. 63.
Ka nepeceuenus npssmbix BL n CK. Takkak LK || BC,t0o ALKP «~ ABCP
: _LE 1 pr=1 _
¢ Koa(ppuuueHToM nogobus k = BC — 3 Nwmeem: PL = 3BP, BL =

= %BP, BP = %BL = 9. Anasiornuno Haxoaum, yto CP = %CK =12.

9) Tak kak /PBC = %43, /PCB = %40, /PBC + /PCB =

= %(AB + £C) = 90°, 10 ZBPC = 90°.

3) SBCP = %BP -CP = 54, SLKP = k2 . SBPC = % -54 = 6. I/ITaK,
_ _ _h _h 4 .

Spekr = Spcp — Stxp = 48, Spokr = 5 (BC+ LK) = 5 gBC =

2
= §SABCD (3mech h 0603Hauaet BbicoTy napaJiiesnorpamma ). CienoBaresb-

HO, SaBcD = %SBCKL =72.

Omesem: 72.
637. Tak kKak LABL = /CBL = /BLA, to AB = AL. Anajoruuto,

CD = DK. Mockonbky AL + DK = 2AB = %AD > AD, 10 TouKa
nepeceuenust otpeakoB BL u C'K Jiexut BHyTpH napasiesorpamma. [lyctb

P = BLNCK (cw. puc.l64) KL = AL+DK—AD = 2AB—AD = 2-§AD7
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_AD = %AD. KL = AL + DK — AD = %AD. Myets h — BhicoTa na-
paJsuiesniorpamma ABC D k ctopone AD. Torna

1, _1 Lypy—1p. dpo_2
SpoLx = 2h (BC+ KL) = 2h(BC’+ 3AD) = 2h 3BC = SSABCD7

Sapcp = %SBCLK.

Puc. 64.

2) 3amerum, uto ZBPC = 90°, Tak kKak ZPBC + ZPCB = = (4B +

DO | =

+ ZC) = 90°. [losromy Sperx = %BL - CK -sin90° = 30. ITonyuaem

Sapcp = %SBCLK - % .30 = 45.

Omesem: 45.

638. Ilycts M L — BeIcoTa Tpeyrosbunka M EC. Torna K L — BblcoTa Tpa-
neuuu FECD (cMm. puc. 65).

Puc. 65.

Paccmorpum tpeyronbuuku M EC u MFD. /ZECM w ZFDM — co-
orBercTBeHHble, ZCEM v Z/DFM — coorserctBennble, ZCME w /DMF
— coBnapator. Cienoarensio, ACME ~ AFMF — no TpéM paBHbIM yr-
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aam. Tak kak, no ycnosuio, EC : FFD = 2, to ML : KM = 2. Otciona,
EC=2FD,ML =2KM.Cyuéromroro,uto LK = ML—KM =2KM —

EC’+FDKL:3FD-KM.

— KM = KM, nonyuaeM Sppcp = D) 2

2FD -2KM

Secym = %EC ML = =2FD - KM. CaenoBaTe/ibHO,

SFECD:3FD'KM:§:075
Swoar AFD-KM — 4 0™

Omsem: 0,75.

639. ckowmblii nepumerp Papp = AB + AD + BD. Hatiném croponnt AB,
AD u BD (cm. puc.[66)).

Puc. 66.

AD = AF + FD. Yro6bl HaliTh F'D nokaxkem, uto TpeyroibHuku BOE
u FOD pasubl. ZEBO u ZODF — nakpecr jexauwme, ZBOEw LFOD —
BepTHKaJbHble, BO = OD — Tak kaKk O — ToukKa nepeceueHust AdaroHaJei.
CaenoBartesibHo, ABOE = AFOD — 10 CTOPOHE U JBYM NPUJIeKALLUM yr-
saam. [Tostromy F'D = BE = 1,6. CaienoBarenbho, AD = 6,4+ 1,6 = 8.

Haiiném cropony AB. Paccmotpum Tpeyrosibiikn BME u AMF.
/LMBE v LMAF — coorserctBennble, /ZBME u ZAMF — coBnajalor.
Canenosarenbio, ABME ~ AAMF — no aBym paBHbIM yriam. V3 nomo-

MB _ BE _ MB-AF _1-64
OHsl TPEYroJbHUKOB UMeeM L = AR AM = LE = 16

[Tosnyuaem, AB =AM — BM =4—-1=3.

=4
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Haiiném cropony BD. [1o Teopeme KocuHycoB
BD? = AB%?+ AD? —-2AB-AD cos /ZBAD = 3%+82—2-3-8cos 60° = 49,
BD =1.

[Toayuaem, Paopp =3+ 8+ 7 =18.

Omesem: 18.
640. 1) ABKP ~ ACDP (1o 1ByM yrsiam).
BK _PK_ _PK___ 6 _2 _20p
3HatmT,C—D =PD - PK+DK —6+9- 5.T.e.BK— 5C’D—4.

2) HokaxeM, uto ABK P — paBHoGeapeHHblii (cM. puc.|67).
/ZBPK = ZPDA (kaK HakpecT JiexKalllie NpH napaJjuiesbHbix npsiMbix AD,
PC u cexymieit PD), /BKP = ZCDP (kaK COOTBETCTBEHHbIE MPH TapaJ-
JenbHbiX psimbix AB, C'D u cekyuieit PD), /PDA = ZCDP (DP — 6uc-
cekrpuca £D). 3nauur, ZBPK = /BKPu BP = BK =4.

3)Ppxkp =BP +BK+ PK =4+4+6=14.

et
TR 1

Puc. 67.
Omesem: 14.

T AB _ BN _
641. 1) AABN ~ ADMN (10 AByM yryiam). 3Hauur, WD - MN -

_BM+MN _ 6+4 _
MN 4
2) ZANB = ZNBC (kak HakpecT Jexauwue), LZABN = ZNBC,
BN — ouccekrpuca £B. 3naunt, ZANB = ZABN, cjief0oBaTeJbHO
NABN — paBnoGeapennbiii (cM. puc.68), AN = AB = 12,5.
3) Papy = AN + AB+ BN =12,5+12,5+ 10 = 35.
Omeem: 35.

Toects AB = gMD —12,5.

—~ Dot
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A B
D \/ M C
N
Puc. 68.

642. cos /B = cos(180° — LA) = —cos LA = g (cm. puc.[69).
[Tycts AH; BblcoTa napaJjuiesiorpamMmma, nposeiéHHas K cropore C'B.

A 2V5 B

H

S5x
H,

D C
Puc. 69.

BH, = 2V5-cos /B = 2; AH, = CH = 4. Tak xak NAHK ~ AKBC,
W AK _ AH _ 3

KC BC 5
péxyronbuuk AHC Hy siBasiercs npsimoyrosbibiM, To AH = CH; = 3z =
BH,=BC—-CH,=2r=2=x=1,BC =5.548cp = BC-AH, =
=5-4=20.

Omsem: 20.

643. /CDN = /DN A (kax nakpect nexaume), ZOCDN = /NDA(DN —
6uccekrpuca £D). Caenosatesbio LZADN = ZDN A. CaenoBateibHO
AADN — paBno6eapennsiii (cm. puc.|70). AD=AN= AB — BN =
=DC — BN =3vV3—3=2V3, /ADN = /BMN (KaK HaKpecCT Jiexa-
uwme), ZBNM = ZDN A (Beprukasbhbie). Tak kak ZNDA = ZDNA, To
/BNA = /ZBMN. CnenoBarenbHo, AN BM — paBHoGeipeHHblil. BN =
= BM = /3. ADCM ~ ANBM (no msym yrnam: ZM — oOuuwmii,

DC _ DM BN -DM
/CDM = ZBN M — COOTBETCTBEHHBIE ), BN = W'NM =~ Dpc
NM = 3. N3 ABN M no teopeme KOCHHYCOB

. IMycts AH = 3z, Torna BC' = 5. Tak Kak ueTbi-
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MN? = BN? + BM? — 2BN - BM - cos /NBM, cos /NBM = —%,
ZNBM = 120°. ZNBC = 180° — 120° = 60°. s ACBN 1o Teopeme
KOCHHYCOB

CN? = BC? + BN? —2BC - BN cos /NBC,CN? =9,CN = 3.

D C
4 N B
M
Puc. 70.
Omesem: 3.

644. Ilyctb hy = 5,hy =7, AB = b, AD = a (cMm. puc.|71).

Sapcp = ahy = bhy = 5a = Th, Kpome TOTo NMepUMETp MnapaJJiesorpam-

Ma paBeH 2(a+b) = 48. { za!b?:b ;49’ @{ Z: 1161’ Toraa sin o = % =
_1
5
B a C
h
b 2
h, b
oL
A = 7 D
Puc. 71.

Omsem: 0,5.
645. lycts hy = 3v2, hy = 5v2 (em. puc.[71). Sapep = ahy = bh, =
3av/2 = 5bv/2, Tax ke 2(a + b) = 32. { iafg—:fgﬁ
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_ V2
2

Perus cucremy, nosyunm a = 10, b = 6. sina = ga =1.

ha

b
Omeem: 1.

646. 1. Haiiném ctopony pomGa (cM. puc. 72). Sapcp = AB? - sin ZA,

AB>0,AB=\/MZ\/M:15.

sinZA 3

2. Haiiném soicory DK. Sapcp = BC - DK, DK = Sapcp _

BC

_ 135 _
=15 =9.

A

B
D (0
LNk
C
Puc. 72.

3. Harniném 51n44. cos LA = 5 2 sin? AA =1—cos/ZA =

108 — _ fo oA 1
=1-0,8=0,2, LA — octphiii, sin / 2 = V10"
4. Haigém OB u BD. OB = AB - sinlé —15. — 1,5V10,

BD =2-0B = 3/10.
5. Haiiném DL. ADKB ~ ADOL (/D — o6umii,

/DKB = /DOL = 90°), B2 — DK "y BD-DO _

" DL~ DO’ DK
:3\/ﬁ~1,5\/ﬁz5
9

Omeem: 5.
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647. Nano: ABC'D — tpaneuusi, M N — cpenusist iunust, M N = 10,

SMBEN _ 3 (o buc.73),
SamnDp D

Haiitu: AD.

.\,
\

A K D
Puc. 73.

\§
H =

Pewernue. O603HauUMM OJIHY BOCbMYIO YaCTh TJIOLIAJM TPATIELIUH Uepes x,
TOraa
Syupen = 3z, Sapynp = 5z, Sapecp = 8z. Ilyets AD = a, a > 10. Tak
Kak M N = w
=2MN — AD = 20—a. [IpoBeném Boicotry BK = hj + ho, r1e h; — BbIcOTa
tpaneuun M BC'N, ho — Bblcota Tpaneuud AM N D.

SuBeN = MN;BC-hl;?)x: 10+§O_a-h1;h1: 306fa'

(1o Teopeme o cpenHei MHUK Tpanelnu ), BC' =

SamMnD = 7MN;AD ~hoy b = —10;— L hoihy = 13%@-

_ . . _ 8 _ 4z 6z 10 _ 4z,
Sapep = 10+ (h +ha)i hu+he = 95 = "0 5570 + 1505 = 5

3 5  _ 2. 2 _ P _ )
30—atT04a 5 ¢ —25a+150=0; ay =15 a2 =10 He ynosne

TBOpsieT yeaoBHio a > 10. AD = 15.

Omesem: 15.
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648. [lano: ABC'D — paBHoGepeHHast TpareLysi, BiucaHHasl,
AD =21, BC =9, BH — Bbicota, BH = 8 (cM. puc. 74).
Haiitu: qnameTp onucaHHON OKPY>KHOCTH.

B C
M
\
\
\
\
0
4 H N D
Puc. 74.
Pewenue. O603HauuM uepe3 O — LEHTP OMHUCAHHOH OKOJIO Tpareuuu

OKpYyKHOCTH. M N — BbICcOTa Tpareluu, npoxozsuias yepe3 Touky O. Tak
kak OC' = OB (paauyc onucaHHol okpyxHocTH), To AOBC — paBHO-
6enpennbii. OM — Boicota ABOC, a cienoBaresibHo U MennaHa. [Tostomy
BM = MC; MC = BQO 9 Anasoruutio ND = AN. ND = A2D 221.
[Tyets MO = x, z > 0, Torna ON = 8 — x. Tak kak M N — BbIcoTa Tparie-
uwu, o ZCMO = 90°, ZOND = 90°. Caenoarenbio ACMO u AOND
— npsmoyroJibHble. 13 AMOC umeem:

0OC? = MC? + MO?. Tlyctb R — paauyc onucannoil okpyxHnocti. Torna

2
R2=0C? = (9) + a2 (1). Vs ANOD nveen:

2
2 2 2 p2 2 2 21\?
OD? = ON? + ND?, R? = OD* = (8 — x) +(?> (2). Us(l)u(2)
(9 L2 e o2 (21)2 81 _ 44 B
I/IMeeM.<2) +a2*=8—x) +<2> 2T 1 + 64 — 162 + 22,
154 g = 1 _ gD Cp2 _ (9Y? ., (TT\? _ 7225,
16z = 154; z = 3 —98.1/13 (1) umeem: R* = (2) +(8) = 51

R= % Jnametp okpyxHoctu D = 2R = % = 21,25.

Omsem: 21,25.
649. Nano: ABC'D — tpaneuusi, BC =5, AD = 10, AC =9, BD = 12.
Haritu: SABCD-
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B C

Puc. 76.

Pewenue. Yepes sepunny C npoeném CE || BD (cm. puc.[75). TTpo-
JoJKuM otpe3ok AD 1o nepeceuenus ¢ C'E. Yetblpéxyroabuuk DBCE —
napaJsenorpamm, CE = BD =12, DE = BC = 5. Sagcp = Sacg. Haii-
JéM Sacp 1o opmydie [epona. AC =9, CE = 12, AE = 15. [lonynepumerp

ANACE p = W =18.Sac5v/p(p — AC)(p— CE)(p — AE) =

= /18(18 — 9)(18 — 12)(18 — 15) = 3- 18 = 54. Sapcp = 4.

Omsem: 54.

650. [Tycts O — uentp Bnucannoil B Tpaneunio ABC D okpyxHocty. Touka
O Jiexut Ha cpeaHei aunun (eMm. puc. 76) M N Tpaneuuu, Tak Kak paBHO-
ynasena ot npsiMmbix AD u BC. A nockoisibky yron BAD = 90°, To u yroJ
OM A — toxe npsmoii. 3uauut, M — Touka Kacauus. [Tostomy MO = 5.
[Tycte H — Touka KacaHusi OKpyKHOCTH co cTopoHoit C'D. Torna

ZNHO = 90°, OH = 5. M3 npsimoyroJsibHoro tTpeyrosiibHika O H N Haxonum
ON =20H =10,toectb MN = MO + ON = 15.

Omsem: 15.

651. 1. Ilyetb O — uentp okpy:kHocTH ¢ muamerpom AC. AO = KO kKak
pamuychl, 3Hauntr AAOK paBHoGenpennbiil. [IpoBeném Beicoty OM, Torna
OM — wmemnana B AKOA = AK = 2AM = 2A0cosa = 18cosa
(cMm. puc.[77).
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C D
0
(0]
ol
K\ FB M A
Puc. 77.

2. B tpaneunn ABCD nposeném Bbicotbl DF u CK (LCKA = 90° Kak
onmpatomuiicst Ha quamerp AC). Ilyets 2a = 90°, torna DB coBnajaer ¢
Boicotort DF = FK. W, 3nauutr, CK = DB. Ho torna CK = 18cosa =
= 18c0s45° = 9v/2 # 16 = DB. Cnenosare/bo, 2o # 90°. Us AAKC,
CK = ACsina = 18sina. U3 ABF'D noayuaem : 1) ecan 2a < 90°, T0
DF = BDsin2a = 16sin 2a; 2) ecan 2a > 90°, 1o DF =
= BDsin(180° — 2a) = BDsin2a = 16sin2«a. Torna CK = DF;

18sina = 32sinacosa; cosa = %

—18. 9 _ 81 _
3. AK =18 5 = - = 10,125,

Omsem: 10,125.

652. [Iycts AC = 12; DB = 10; ZOAB = z, torna ZOBA = 2z
(cMm. puc.[78).

1. Boicory Tpaneunu moxHo Ha#tH Kak AC - sinx. [1ycts 22 = 90°, Torna

Puc. 78.

DB — Bbicota Tpaneuuu. U, snaunt, AC = sinz = 12? =6v2#10 =
= DB. CyenoBatesibHo 2 # 90°.
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2. Ecau 22 > 90°, To BeICOTA Tpanelmu 6yzeT paBHa DB sin(180°—2z) =
= DBsin2z. Ecin 22 < 90°, To BbicoTa Tpaneuun 6yaer paBua DB sin 2x.
Torna, ¢ yuérom n. 1, nonyuaem AC sinx = DB sin 2z; 12 sinx = 10sin 2z.

3.Sapcs = %AODB sin ZAOB = % -12-10sin (180° — (2 + 22)) =

= 60 sin 3z. Haiiném sin 3z = sin(2x + x) = sin 2z cos x + cos 2z sinx =
= 2sin zcos?z + cos?zsinz — sinx = 3cos?x sinz — sin’z =

_ 108 64 _ 44 B 44

=195 ~ 135 = 135" Caenosaresibio Sapcr = GO Tor = 21,12.
Omesem: 21,12.

653.

B x M2cC

@
N

A x N2H 6 D
Puc. 79.

Ilano: ABCD — npsiMoyroJibHast Tpaneuusi (cm. puc. [79), CK = 2;
KD =38,Z/BAD =90° .

Haiitu: PABCD~

Pewenue. Tlpoeném M N 1 AD uepes UeHTp BNUCAHHON OKPYKHOCTH. To-
ria Touku M u N sIBASIIOTCS TOUKAMU KaCaHHsi OKPYKHOCTH o cTopoHamu BC
1 AD COOTBETCTBEHHO.

MC =CK =2uDK = DN = 8 KaKk OTPe3KH KacaTeJlbHblX.

BM = BP = PA = AN = z (anajoruuno). Onyctum Bbicoty CH.
HD=DN-NH =8-2=6.UsAHCD: CH? =102-6% = 8% CH =8.
BA || CH, Tax kak 110 ycqosuio ZBAD = 90°. CnenoBarensio, BA = CH
(KaK OTpesKH, 3aKJIIOU€HHble MeXKy napaJulesbHbiMU NpsMbIMK). [Tosyuaem,
2x = 8; = = 4. Tenepb Hatiném Papcp = 4x + 2+ 104+ 8 = 20 4 16 = 36.

Omsem: 36.

654. lano: ABCD — tpaneuus; (cM. puc. 80) AD : BC =3 : 1,0 —
TOUKa repeceueHus auaronane, Saop = 6.
Haritu: SABCD'
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A D
Puc. 80.

1. SaBp = SaBo + Saop; Sacp = Scop + Saop. Tak kak Sapp =

=Sacp = H -2AD7 10 SaBO + Sa0p = Scop + Saop; Sapo = Scop.

2. N3 nopo6us tpeyronbHukoB BOC u AOD caenyer, ,
Saop 9

rie k — kosdduument nonobusi; Sarop = 95ABoc.

3. Tak kak OC = L 40,10 Spoc = 2h-0C =L . n-1a0 = 15,55 =
3 2 2 "3 3
= % -6 =2. Saa0B = 3SaBoc. [oayuum:

Sapcp = Saaoe + Sasoc + Sacop + Saaop =6+2+6+ 18 = 32.
Omsem: 32.

55.
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[lycts BC' = z, Torna AD = 2z (cm. puc.[81). ABOC ~ AAOD (no
JIBYM yIJIaM ), 3HAUUT o, _ BC _ % Tak kak BC = %AD, T0 BC —

OH,  AD
cpentsist aunust AAPD. CnenoBaresibho Beicota ABCC PH = HiHy =
_ z-OH; _x-30H;
= 30H;. I'lo ycnoBuio — = 3, 3HAuuT Spoc = s = 9=

= SaBpc. SpcoB = Saspc +Sapoc =9+ 3 =12,

Omsem: 12.

56.
B E C
M N
A D
F
Puc. 82.

B tpeyronbiukax ABC' u ADC (cwm. puc.82) ME u FN — cpeaHue JIMHHUH.
Canenosatesivio, ME || NF, ME = NF, 1o ecth MENF — napajuieso-
rpamm. [lo yeqosuio AC' L BD = ME | EN = MENF — npsiMoyroJib-
HUK. 3HauutT EF = MN = 9.

Omesem: 9.

657.
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Hano: A1 Ay...Ag — NpaBWIbLHbIH BOCbMHYTOJILHHUK,
SA1A3A5 = 9; SA20A5 = SAlBA7; BH | A1A7. Haiitu BH (CM. pnc.@).
Pelenne:
1) N3 paBeHCTBa AA1A2A3 41 AA3A4A5 nuMeem A1A3 = A3A5.
4A1A3A5 = 4A2A3A4 — 4A2A3A1 — 4A4A3A5. Tak Kak ZA2A3A4 =
= w = 135° n LAy A3 Ay + ZAgA3As = 180° — 135° = 45°, 10
/A1 As3As = 90°. CnenoBatenbHo A3 A5 — AMaMeTp OMUCAHHON OKPYXKHOCTH
nA Az = A3As = RV/2.

SA1A3A5 = %AIAS . A3A5 = RQ; R? = 9, R=3.

9) Tax kax ZA,0As = 2007 — 450 10 /4,045 = 180° — 45° = 135°;

8
A0 AO-sin1zse = L2 V2 _RV2_0V2
Sa,045 = 5 As0 - A50 -sin 135° = 2R 5 =1~ 1
3) U3 paBenctBa AA; AgAr 1 AA1 A As umeem A1A7 = A1As = RV2.
2
Torna Sa, a4, = %A1A7-BH = %R\/QBH = —3\2/_-BH. YuuThIBas], UTO 110

3V2 9v2
yeqoBuio AA; A7 B u A A0 As paBHOBEHUKH, TIOJyuaeM T\/_BH = T\/_;

BH = 1,5.

Omesem: 1,5.

58.

1)

JIaH TIPaBHJIbHbIA BOCbMUYTOJNBLHKK (CM. prc. 84).

W = 135°; 180n — 360 = 135n; 45n = 360, n = 8, 3HauMT,
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2) LA1 A5 Ay = LA A5 Ag (KaK yIiibl, onupaiouidecst Ha paBHble JyTu
— A1 A Ay u— A1 AgAg). CaienoBaresibho, LAy As Ay = %4/15 =

1 om0 o
= 5 - 135° = 67.5°.

3) U3 uethipéxyrosbinuka Ay Ag Ag Ay caenyetr LAsAy4AL + LAJA1 Ay =
=360° — LA1As A3 — LA3A3A, = 360° — 2 -135° = 90°. LA3ALA, =

= ZA2A1A4 = 45°. TOI‘}la ZA1A4A5 = ZA3A4A5 — ZA3A4A1 =

= 135°—45° = 90°. CnenoBarenbHo, A; A5 — AuaroHaJsb ONMCAHHON OKPYXK-

(¢}
HocTH. CTopoHa BOCHMHYroJIbHHKA ag = 2R sin 1880 ,Tne 2R = A1 A5 =

=40v/2; ag = 402 - sin 22,5°.
4)Sa, 4,0, = %AlAs Ay As - sin LAy A5 A, =

= % 402 - 40V/2 - sin 22,5° - sin 67,5° = 800v/2 sin 22,5° - cos 22,5° =

= 400v/2 - sin 45° = 400+/2 - @ = 400.

Omsem: 400.

659. Pewenue. Tak Kak 1BeHaALATHYTOJNbHUK MTPaBUIbHbIH, TO LAgOAg pa-

BE€H

(o]
3- % = 90° (cMm. puc.'85). O603HaUMM uepes T paaryc, ONMCAHHON OKOJIO
JIBeHAATHYTOJIbHUKA OKPYKHOCTH. Torna miiouaas TpeyrobHIKa

1
Saac040 = %A(;O - AgO = 51"2.
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2
SnA,040 = %A1O - AgOsin 120° = %72? = \/ir ;
3 2
Sara,04 = %A7O - AgO sin 60° = %7‘2? = \/:[
VB
Otkyna, Saa, 4.4, = Saa,04, + 54,049 = 5 = 6+/3. Caiesioa-

TeNbHO, 72 = 12 = SA 4,04, = 6.

Omsem: 6.
660. [Tano: A; Ay A3 Ay A5 Ag — NIpaBU/IbHBI LLIECTHYTONBHHK (CM. pUC. 86),
A1As = V/2V3+3,0 € AyAs, LAgA0 = LA3A50.

Haiitu: Sa,450.

A, A,
I
A, =
]
A; [9) A,
Puc. 86.

1. Tak kak wectuyroybHuK Ay Ay A3 Ay A5 Ag — NpaBUIIbHbIH, TO BCE €ro
yraibl paBHbl o 120°. A A As Ag — paBHOGeIpEHHbIH, MO3TOMY
lAlAGAQ = 4A1A2A6 = 1800541200 = 30°. AHaJIOFl/I‘{HO, ZA3A2A4 =
= 30°. LAgA3 A3 = 120° — 30° = 90°. Tak Kak A3 A5 — 0Cb CHMMETpPHH 11Ie-
CTHUYTOJIbHUKA, TO A3 A5 — Guccekrpuca yria A; As As, u LA3As A5 = 60°,
AgAsAs =
= 90° — 60° = 30°. Tak kak A2O — Ouccekrpuca LAgAsAsu LAgAsAs =
= ZA3A2A4, TO AQO - 6HCC€KTpI/IC8 ZA5A2A4.

2. O603HauMM JJIMHY CTOPOHBI IECTUYTOJILHHKA uepe3 a. Toraa no reope-
Me KOCHHYCOB U3 TpeyroJbHuKa Ag As A4 caenyer, uto
A2A4 = \/AgAg + AgAi - 2A2A3 . A3A4 -cos 120° =
= /a2 +a? —2a2 - (=0,5) = aV/3. B cuary Toro, uto LAy A4 A =
= LA5A4 A3 — LA3ALAs = 120° — 30° = 90°, U3 NPSIMOYroJILHOTO Tpe-
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yroibiuka As Ay As Haxomum AsAs = /AsAT + AsAT = 2a. Tak kak
AsO — GuccekTprca B TpeyroJibhike As A4 As, TO 10 CBOKCTBY GHCCEKTPHCHI

A50:A5A2: 2a :l A5O _ 2 AO: 2a
OAs ~ Ay~ VBa VB Ads 213 U T 24 B
1 1 2a a3
3.8 =2A:0- A A, = = - a3 = =
AgA50 = 545 244 2213 a\/_ 2+\/§
_@2v3+3)-v3 _,
2+/3
Omsem: 3.

661. [Tyctb A1 As = a, a > 0, Torna tak kak AOA; As — pPaBHOCTOPOHHHUI,
(nokaxkute 310) T0 OBy = GT‘/?_’ (cm. puc.[87).

°V3.

SA1A2A3AG = 3 . SAlOAg = 3 . T7

Puc. 87.

L — % - Sp,0B, =3- OBy - OBysin ZB,0By =

2
=3 —“\2/3—“‘2/5 sin60° = 9223,

g
N
SBlBngB4BsBG — 8 =15
Sa;A;4546 3. a*V3 -
4

Omsem: 1,5.
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662. ITycTb cTOopoHa 111eCTHYTOJIbHUKA PAaBHA @, PAJIMyC OMMCAHHOKN OKPYKHO-
CTH OKOJIO LLIeCTHYroJIbHUKa R = a, a cTopoHa TpeyroJibHuka A Ag =
= RV/3 = aV/3 (cm. puc.88). Torna cTopoHa 1ecTHyToILHHKA

By B3 B3 By B5 Bg, nanpumep, By By = %AlAg, = QT\/g. Orciona

2 2
SAB,0By = (aT\/g) V3 M; a = V/27. Tlnowans Gurypsl, Kotopas

4 12
A, A,
B,
B, B,
4, As
)
B, B,
B,
A, A,
Puc. 88.

sBasieTcst oobeauHenneM A A1 AsAs u A A5 Ay Ag, 3T0

SAlBlAzBQA3BgA4B4A5B5AGBG = 2SBlB2BBB4BSB6 -

= 2-0V3 _ 2 o (Y772 VB =0,

Omesem: 9.

63. Yrunt APH n ADP paBHbl, TaK KakK Kax/Iblii U3 HUX B CyMMe C yr-
jaom PAH paér 90°. Cnenoarensio ZAPH = 30°. AP = Siﬁ%o = 4.
PD = AP - ctg30° = 4v/3. Yrael DAC n DBC' paBHbI, KaK ONMpatommecs
Ha onHy ayry. ZBPC = ZAPD (kak BepTukasbHble). Cjief0BaTesbHO, Tpe-
yrosibiuku ADP u BC P 11o06HbI.

%DP AC
AP:PD=BP: PC.BP = ALLC _ 53 Sanc -
ABC %PB CAC
_DpP _
=Bp %
Omesem: 2.
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B
A / N C
2
H
30°
D
Puc. 89.

664. Tak kak O1 A = 3, 02 A = 4, 0105 = 5, 70 AO1 05 A siBJisieTCst MpsiMo-
YroJIbHBIM 110 TeopeMe, o6patHoil Teopeme [Tudaropa (cm. puc.|90).

2~%-01A-02A

_ 1 , _2:50,0.4 _ 12
SOlOQA* B 0102 AH = AH = 0102 = 0102 = 5

PN
NiEg

Puc. 90.

AB:Z-AH=25—4.

Omesem: 4.,8.

665. Ilano: cekrop, O — UEHTP OKPYKHOCTH, BIMCAHHOH B cekTop, AC —
paauyc cektopa, AC' = 9, Peexr. = 18 + 37 (em. puc. 91]).

Haiitu: panuyc oKpyKHOCTH.

Pewenue. Tlycts e — nnuna nyru BC; ZBAC = «. Torna lpo =
=a-AC=a-9=9a.
Peexr. = AB+/lpc + AC =2-9+9a = 18 + 9au.
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B
A M C
Puc. 91.
[To ycnoBuio Peekr, = 18 + 3w, 3Hauut 9o = 3w, o = % LCAO =
= /ZBAO = % = % [IycTb 7 — pajauyc OKpyKHOCTH, BIIUCAHHOH B CEKTOP.
_OM.. m_ r . r _ 1. _
N3 AAOM: sin ZOAM = 105 =g g, = 2,1"—3.
Omsem: 3.
666.
A B
6v3 =" 6
V3 C

Puc. 92.

Iano: SABC — nupamuza (cm. puc. 92 ).
/ACB = 90°, AC = 63, BC = 6. SA, SB, SC HakJIOHEHBI K IOCKOCTH
OCHOBaHUs Mo yryiom 30°.

Haiitu: VSABC»

Pewenue. Tak Kak 60KOBble péO6pa HAKJIOHEHbI K MJOCKOCTH OCHOBAHUS
MOJL OJIHUM H TEM Ke YIJIOM, TO BbICOTA MUPAMMIbI MPOXOJIUT Yepe3 LIeHTP
OKPY>KHOCTH, orucanHoi okosio AABC. A kak kak AABC — npsiMoyroJib-
HbIH, TO eHTPp O OMHCAHHON OKPY’KHOCTH JIEXKHUT Ha cepeante O THIOTEHY3bI.
CaenoBarenbio, ZSBA = 30°.

SABc:%-6~6\/§:18\/§,AB:\/36+3~36:12,OB:%AB:G.
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SO = OB -tg30° = %. Veapo = %SABC SO = %18\/5 % — 36.
Omsem: 36.

667. Jlano: SABC — nupamuna, AB = 6; BC = 3; ZABC = 60°;

SC =+/21; Z5A0 = £8CO = £LSBO (cm. puc.[93).

Haiit: Viup.

A L) NC
B
Puc. 93.

Pewenue.
I)Vn]/]p' = %SOCH_ . SO, SOCH. = %AB -BC -sin ZABC = % -6-3-

-sin £60° = 97\/3

2) Ilycte R — paauyc onucaHHoi okpykHocTH okosio AABC. Torna, no
AC
sin 60°
nmeeM AC? = AB? + BC? — 2AB - BC cos 60°;

AC? :36—&—9—2-6~3~%;AC’2 =27, AC = 3+/3. Toria umeem:

3vV3 on 3V3:2 _ ap o .
Sn60° — 2R; 3 2R; R = 3. Tak kak 60KoBble p&6pa nupamubl

HaKJIOHEHbI K TJIOCKOCTH OCHOBAHHMSI MO OJHUM H TEM K€ YIJIOM, TO BBICO-
Ta NUPaMUIbl TPOXOJUT Uepes LIEHTP OKPYKHOCTH, onHcaHHol okosio AABC.
Caenosarensno OC = R = 3.

4) U3 ASOC umeem: SO = /SC? — COZ%, SO = /21 — 9 = 2V/3.

5)Vnnp.=%'¥-2\/§:9.

Omeem: 9.

TeopeMe CHHYCOB = 2R. 3) s AABC 1o TeopeMe KOCHHYCOB
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668. Jlano: SABC — nupamuaa, AB = BC = 6; LZABC = 120°;
/SAO = /8CO = /SBO; SC = 4+/3.
Haitru: Viyp.

Puc. 94.

Pewenue. Viyp, = %SABC - SO.

=9v/3.

o[S

1) Sapc = %AB~BC~sin120° = % - 6-6-

2)/BAC = /BCA = 30°.

3) [Nycts R — paauyc onucanHoii okoJsio okpyxHoctu AABC'. Torna, 1o
AB

TeopemMe CUHYCOB —
p Y sin 30°

= 2R; % = 2R; R = 6. Tak kax 60KoBble pé6pa

2
NnUpaMubl HAKJIOHEHBI K IMJIOCKOCTH OCHOBAHUS TOA OAHUM U TEM 2K€ YIJIOM,

TO BbICOTA NMUPaMUbI MPOXOAUT UePE3 LEHTP OKPY2KHOCTH, OIMUCAHHOH 0KOJIO
AABC.

4) N3 ASOC umeem: SO = +/SC? — CO?,
SO = V673 =36 = 2V/3; Vi, = 5 - 9V3-23 = 18,

Omesem: 18.
669. lano: SABC — nupamupa, ZSKO = ZSMO = /ZSPO = aq,
tga=3; ZACB =90°; AC =8; BC =6.

Haitru: Viyp,

Pewenue. Viyp. = %SOCH. -50.

I)SOCH,:%AGBC:%-G%:M.
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Puc. 95.

2)SaBc = %PABC “Ten., Te Papc — nepumerp AABC, g, — pajuyc

OKPY?KHOCTH, BrucaHHoil B AABC.

3) U3 AABC umeem: AB = /AC? + BC? = /62 + 82 = 10;
P 25apc _ _2-24

BT Pape 648410

4) Tak Kak JByrpaHHble YIJibl IPH OCHOBAHWH TTHPAMU/IbI PABHbBI MEXK]LY CO-
60M, TO BbICOTA MUPAMHUJIbl TPOXOJUT Uepe3 IeHTP BINHUCAHHONW OKPYXKHOCTH.
CunenoBarenbHo, OK = rg;. = 2. Torna s ASOK umeem: SO = OK - tga;
SO =2-3=6.
1
3

Omsem: 48.
670. Jano: SABC — npaBusbhas nupamuna; AM = BM; CN = BN;
MEN 1 ABC; AB = 2; SO — Bbicora; SO = 24 (cm. puc.|96)).

Haiitu: SMEN-

=2.

5)Viwp. = = - 246 = 48,

S
4 \‘ c
LN
B
Puc. 96.
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Pewenue. CeueHueM nupamujpl MJI0CKOCTbIO, YKa3aHHON B YCJOBHH 3a-
nauu, sisasiercss AMEN. Syren = %MN~EK, rne EK — Boicora AMEN.
13 ycaoBus caenyet, uto M N — cpenusist iunusg AABC. [Tostomy M N =
= lAC’ = % -2 = 1. Ilyctb P — TOuKa mnepecevyeHust BbICOThI, OMy-
lleHHoH U3 BepluuHbl B K ctopone AC' ¢ npsamoit AC. V3 ABCP umeem:
BP = BC -sin60°; BP = 2 - @ = /3. Tak kak SABC — npa-
BWJIbHAsl MUpaMua, To Touka O siBJsieTCsl LIeHTPOM BIIHCAHHOH OKPYXKHOCTH,

BO _ _ 2pp _ 2V3. _ lpp.
O € BP, opP = .CJIGILOBaTeJIbHO BO = 3BP =3 ; BK = QBP,

BK = % AOSB ~ ABKE (no ngym yraam: ZEKB = ZSOB = 90°;

/EBK = ZSBO), toria umeem: 50 _ BO. ‘EK = 50 -BK _

EK ~ BK’ ~ BO
24-4/3-3 1 _
—£2'VI9'9 _ Q. &g ==.1-18=09.
NG P OMEN = 5
Omsem: 9.

671. Jano: SABC — nupamuna; ZACB = 90°; AC = 8; BC = 6;
/SMO = /SNO = /SPO = 60° (cm. puc.|97).

Haiitn: Sgox.

Hsznaresserso «/lernon» www.legionr.ru



Perenne 3anaun 672 202

Pewenue. Sgo. = Cfg%o; Soen. = %AC’ BC; Soen. = + 8.6 = 24;

[\

Seox, = =— =48.

2
Omesem: 48.

672. [lano: SABC — npaBusibHasi nupamuaa; SO — BbicoTa; SO = 316:
JBYXTpaHHblii yroJ npu peépe AS = 120° (cMm. puc./98).

Haiitu BC.

Puc. 98.

Pewenue. TTpoBeném npsimoie CM 1 AS; BM L AS, torna
ZBMC = 120°. U3 Toro, uto nupamuaa SCAB — mnpaBuJ/bHas, cjery-
eT, uto ABMC — paBHoGenpennbiil; ZCBM = ZBCM = 30°. Ilyctb
N — cepenuna otpeska C'B. O6o3Hauum BN = z. U3 AMNB umeem

MN = BN -tg30°; MN = mT\/g N3 AABN umeem AN = AB -sin60° =

:23:-\/5

5 :SANS = %AS - M N.Ilycerb SO — BbicoTa nupamujibl. Tak Kak

SABC — npaBuJbHas, To SO — Bbicota ANSA, torna Sans = %AN-SO;

AS.MN = AN .50 = AN 50 _ av/3-3V6 _ g /6 115 AASO nween:

MN o3
3
AO = /AS?2 —S02 = /81-6—9 -6 = 12/3. Tak kak O siBJIsIeTCs TOUKOH
nepeceuenuss Mmequan ACAB, 10 NA = %AO = % -12v/3 = 18+/3. Torna
_ AN _18V3-2 _ 4
sin 60° V3 ’
Omsem: 36.
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673.

Puc. 99.

Pewienue. Tlycts L — cepenunna otpeska SB. Tlposeném LK || AS, To-
ra yroa mexay AS u LC paBen LK LC = 60°.

1) Tak kak KL — cpennsist aunus ASAB, to CK — sBjsercs: Meu-
aHoil u BblcoTol npaBusbHoro AABC. 3unauut, AK | KCu AK L KL
(no nocrpoenuto). CaenoBatesbio AK | KLC, orciona AK 1 LC. 3Ha-
unt AK — paccrosinde Mexay npsimbimi AS 1 C'L. Toraa corsiacHo yc/oBHIO
AK = /3. Tak kak C K — meanana AABC, 10 AB = 2AK = 2+/3. Tak kak

CK — Bbicota AABC, 10 CK = \/AC? — AK? = /12 -3 = 3. [Tosnyua-
eM Sape = %CK~AB:%~3~2\/§:3\/§.

2) M3 npsimoyrosbioro AK LC naxouum KL = CK -tg KLC =
:3tg60°:3~§ =/3.

Tak kak K L — cpennsist munust AASB, o AS = 2/3. Vimp. =
:%SABC-AS:%~3\/§~2\/§:6.

Omesem: 6.

674. Jlano: SABC — npaBuibHas nupamuaa; AB = 12; AN = CN;
AM = BM; SMN — ceuenne, Ssyn = 3V6.

Haiitn Vigyp,

Pewenue. Viyp, = %SOCH. -SO; MN = %BC; MN = 6 (cpenHsisi -

unst). Us AABF umeem AF = AB - sin60°; AF = 12.- § A0 = %AF;
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Puc. 100.

AO = %6\@; KO = AO — AK: KO = /3. I3 AK SO nveen:

SO* = KS* — KO? Samsn = %MN-SK; 3v6 = % -6 SK; SK = V6;

2
0= V6B = VB Viup = 1 12V3 556

Omsem: 36.

675. [lano: SABC' D — npaBu/ibHasi 4eThIPEXYTOJIbHAsH THPAMUJIA C OCHOBA-
nuem ABCD (cm. puc./101), SO — Boicota nupamuasl ABCD; AB = BC =
=CD =AD =8,50 =3.

Haiitu: paccrosinue mexkiy ckpeliBatoiumucst npssmbiMi CD u SB.
Pewernue. Paccmorpum miiockocts S AB. OHa conepkut npsimyto S B 1 nipsi-
myto AB||CD. IMostomy na. SAB||CD, a 3Hauut, paccTosiHie MexJy CKpe-
wuBatolmMucs npsmbiMu C'D u SB paBHO paccTosiHMIO Mexxy npsaMoit C'D
1 TJI0CKOCTbIO SAB, U paBHO PacCTOsHUIO OT JtoGoi Touku npsmoil CD 1o
riockoetu S AB. Haiiném paccrosinne ot Touku N — cepenitbl pebpa CD —
Jo naockoet SAB. Tlycts M — cepenunna pebpa AB unyctb N H — Bbico-
ta ASM N, TOr/1a B HCKOMOE paccTosiHue paBHo ayinHe BeicoThl N H. Hatiném

1 1
eé. OB = §DB =3 V2. AB = 4+/2. Tak kak SO — BbicoTa n1pamMmu/Ibl,

TO B [IPSIMOYrOJIbHOM TpeyroJibHuke SOB:
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SB =+/S0% + OB2 = /9 + 32 = \/41. B npsiMoyro/ibHOM TpeyroJibHHKe

SMB: SM = +/SB2 — MB? = /41 — 16 = 5. PaccMOTpHM TpeyroJibHUK
1 1
SMN. C oanoit ctoponbl Ssyny = = - SO - MN = 5 3-8 =12, c npyron

1 5
cTopoHbl Sgyyy = = - SM - NH = 3 -5-NH = 3 N H. CnenoBaresibHO,
5 24
CrpaBe/IMBO PABEHCTBO 12 = 5 -NH,orkyna NH = 5= 4,8.

Omsem: 4,8.
raory . _ AR o an _ TV2
676. lano: SABC — npaBuiibHasi nupamuia; AB = 2; SO = o
(cMm. puc.[102).

Haiitu paccrosinue mexxyy SP u BD.

S

Hsnaresberso «/lernon» www.legionr.ru



Pernenne 3anaun 677 206

Pewenue. Tlposeném PN || BD, torna PSN || BD; OK L PSN;
OK — uckomoe paccrosinie. AQ = %AC; AC = ABV2 = 2v/2; AO = /2,

MO = g, TaK kKak PN — cpennsist munusg AABD. U3 ASMO nmeem:

SM = VS07+ MO% SM = [49.2 4 2 5,

Tak KaK S0 = %SM KO u Sgyo = %MO 80,10 SM - KO =

B on_ MO-SO. V22 T
= MOS0 = S PE KO = V20 = 6 =0T,

Omesem: 0,7.
677. Ilano: SABC' D — nupamuna; ZACB = 90°; AC = 12; BC = 5;
/SMO = /SNO = Z/SPO = 30°; h = SO — Bricora (cm. puc.[103).
Haiitu: 24/3h.

A B
Q) y

C
Puc. 103.

Pewenue. Tak kak ZSMO = ZLSNO = ZSPO, to O — LeHTp BNMCaH-

HOH OKPY’KHOCTH. Spopc = %AC - BC; Sappc = %PABC “ Tpn., THE Tpn. —

pamuyc BrcanHo# okpyHoctH. AC - BC' = Papc - Tpn.; Ten, = Agi
ABC

N3 AABC umeem: AB = VAC? + BC?; AB = /144 + 25 = 13;

Ton, = % = 2. MO = 2. U3 ASMO umeem: SO = MO - tg30°;
SO:¥;2\/§}L:2\/§-¥:4.
Omsem: 4.
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678. lano: AABC; /B = 120°; AB = AC; SO L ABC; SO = 15V/5;
AS =BS=CS = 35.

Haiitu: AB.

Puc. 104.

Peutenue. Tak kak AS = BS = CS, 10 AO = BO = CO = R, (R —
pajuyc onucaHHo# okpyKHocT okosio AABC'). U3 ASBO umeem:
BO = V/BS? — 802 = /352 — 152 .5 = 10. [lo TeopeMe CHHYCOB UMEEM:
AB —op.
sin /ACB 2K,

AB:2R~sin30°;AB:2-10-%:10.

Omsem: 10.

79.
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Hano: SABC D — npaBuJibHasi 4eTbIpEXyroJibHast THpamMuia
(cMm. puc.[105), AB = 10, O — uentp ocHoBanusi ABCD, paccrosiHie oT
touku O 1o rpaun S BC paBHo V5.

Haiitu: SA.

Pewenue. Tak kak mupamuaa SABC D npaBuibHas, a O — LEHTP eé oc-
HoBaHHus1, To SO — BbicoTa 3Tol nupamuipl. [lycte M — cepennna pebpa
BC, torna OM LBC. Tlposeném Boicoty OH B Tpeyrosnbhuke SOM. Tak Kak
OM1BC u SOLBC, 10 BCLlnn. SOM = BC1OH. Tak kak OH1BC
u OHLSM, o OH Lnn. SBC. CaenoBatesbHo, JiMHa Bbicotsl OH paB-
Ha paccTosiuuio oT Toukn O 1o rpann SBC, To ectb OH = +/5. Tak Kak
ABCD — kBajpat co cTopoHoii, paBHoil 10, O — ero uenrp, a M — ce-
peauHa ero croponbl, 7o OM = 5. Is AOHM: HM = vOM? — OH? =

=4/25 -5 = 2/5; cosAHMO*HM 2v5
OM ~— 5
OM 5 55
N3 ASOM : SM = s OMS — 2\/_ 5 . I3 npsimoyroJsibHOTrO

ASMB: SB=+BM?+ SM? = 1/25—&-% 1/22 5

Omesem: 7.,5.

680.

Puc. 106.

[TocTpoum ceuenre MUpamMubl IIOCKOCTbIO, MPOXOsiiiel uepes Touky H na-
pasiesibho myockoeth DBC (em. puc.[106). st 3Toro uepes Touky H npo-
Be1EM

MN || BC. Uepes touky M npoeeném M F' || CD. Ceuenie M FN — ucko-
moe. [1yetb d — paccrosinue ot Touku D no nnockocth M F'N.
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6v3-V3
2

1)B AABC nposeném Boicoty AK; AK = AC-sin60° = =09.

Tak kak nupamuna DABC — npasuinbHas, 1o H sBasercs B AABC Toukoit

nepeceuenust mearad. CaenoBatenbio AH = %AK = % -9 =6.

2) ACAB ~ AM AN c ko3¢huimentom nonobust k = 2 Torna

3

MC = $AC, MN = 2BC = 2.6V3 = 4V/3;, ACAD ~ AMAF ¢

Ko3(duumeHtom noaobust k = % CaenoBatesibHo F'D = %AD. [IpoBeném

FO | DH,O € ABC. Torna AHAD ~ AOAF c ko3huLneHToM nojo6us
_2 D P _2ppg -8

k= 3 caenoBaresbHo OH = 3AH =6 3 2, OF 3DH 5

3) Tak kak DH 1 nn1.ABC, 10 OF 1 nn. ABC, ciienoBatesibHO

3

4) Iposeném FP | AH, AH L (MDN), snauutr FP 1 (MDN), cie-
JoBaresnbHo F'P-Bbicota nupamuisl M ND.

. _ 5 5 8\2 | 5o 10
OF | AH. U3 A\FOH: FH = \/FO? + OH? = 3) 2=

5) Pacemotpum mupamuny DFMN: V = % -Spamn - d, ¢ 1pyroil CTOpOHbI

V=%~SMDN-FP,FP:OH:2,

_Supx FP _4V3:-4.2:3
- Spmn 43100 7T

Omsem: 2,4.
81.Tlyctb AB = x, « > 0. Tak KaK B OCHOBaHHH MTUPAMH/Ibl JIEKUT KBapar,

10 AC = 2v/2, HC = xT\/? W3 ASHC nonyuaem:

2
SC =/SH? + HC? = | 100 + % (em. puc.[107).

2
NL = MK = %1 [100 + £ (rak xax NL || SCu LC = %BC). KL =

:AB:x,MN:%KL:%x.

d
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Puc. 107.

Ceuenne M N LK npencrapjsieT co60i paBHOOEIPEHHYIO Tparneluio

(cwm. puc.[108). CrenoBatenbio KT = KL—72J\/[N = % U3 AKMT:

MT = VKM% — KT? = Lﬁ_ﬁ:@.

16
3
[y %(MN—&-KL) CMT = % : %x : 7”0(1;”.
JA00 2
ITo yenoBmio Siarnr = 6v/29, 3Haunt W = 6v/29;

2v/400 + 22 = 25v/29; 40022 4+ z* = 210. 29; 2% + 2% . 5222 — 210.29 = (.
[Tyctb z2 =t, t > 0, torna t? 4+ 2% - 5%t — 219. 29 = 0, YuursiBas, uto

_ 4.9,
t > 0, nosyyaem t = 400 +§ 3-11 _ g4, Torna 22 = 64, z = 8, 3HAUHT
CTOpPOHA OCHOBAHHUS paBHa 8.
M N
K _T L
Puc. 108.

Omsem: 8.

682. PaccmotpuM npaBuiibHyto TpeyroJibHyto nupamuny OABC ¢ Tpeyrodib-
nukom AABC' B 0cHOBaHHH, YI0BJIETBOPAIOLLYIO ye10BHI0 (eM. puc.|109). Tak
KaK nupamuaa npasuibHasl, To AABC — paBHOCTOpPOHHUH. O603HAUNM Ue-
pe3 a aauny cropoibl AABC, Torna AB = AC = BC =a,a > 0.
V3a?

1
[Tycts M — cepenuna pebpa AC, rorna BM — Bbicota AABC =

Saapo = %AB - AC'sin ZABC — %aQ sin 60° =
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D
K
A B
M
C
Puc. 109.
: V3a
BM = AC'sin60° = — O603Hauum uepes H — uentp AABC, Torna
2 f 3a
BH = gBM = ——,DH — BbicoTa nupamuabl, ZDBH — yron mex-
ny pebpom DB u mJocKocTbio ocHoBauusi = ZDBH = . Us ADHB:

DH 2v2
BH — tgp; DH = tgw@. Tak kak sinp = /1 —cos2¢ = T\/_, TO

togp = 24/2. Torna 06bEM TAHHO nupamMuisl V = %DH - Saac =

3 3
:%tg@: “6‘/5:16@;»@:2\/6.
O603Hauum uepe3 K oCHOBaHHE MEPNEHIUKYJ/ISAPA, OMYIIEHHOTO U3 TOU-

MK
ku M Ha pebpo DB = AMKDB — npsiMOyrojibHblii = —— = singy

BM
\/3@22\3/_ \/_ 2VG = 4.

Takum 06pa3om, paccTosiHUE MEXILY 6OKOBbIM pebpoM U cepelHoi Tpo-
THUBOIIOJIOXKHOH CTOPOHBI PABHO 4.

Omeem: 4.
683. Paccmorpum npaBugbhyto TpeyrosbHyio nupamuay ABCD ¢ TpeyroJb-
nukom AABC B 0cHOBaHHH, YI0BJIETBOPSAIOLLYIO ye10BHI0 (cM. puc.[110). Tak
KaK Mupamuzia npasuibHasi, To AABC — pasHoctoponnuil. O603HaunM ue-

= MK = BM sinp =sing

Hsznaresserso «/lernon» www.legionr.ru



Perenne 3anaun 684 212

Puc. 110.

pe3 a aauny ctopoubl AABC, torna AB = AC' = BC = a, (a > 0).
1 : 1 2 . \/§a2

SAaABC = §AB - ACsin ZABC = 50 sin 60° = I

[lycte M — cepenuna pe6pa AC, Torna BM — Bbicota AABC =

BM = ACsin60° = @. O603naunm uepes H — uentp AABC, torna

DH — Bpicora nupamuapl, M H = %BM = @. [Tockosnbky DM — ano-
thema mupamubl, To ZH DM = . B npsimoyrosibHoM TpeyrosibHuke AH DM

BBITIOJIHAIOTCA CACAYIOIHE COOTHOLICHU !

3
DH =ctgp-MH = Ctgg&%. Broruucsnm ctgyp. Mmeew,

1
singp = /1 —cos? p = \/é, ctgy = % Takum o6pazom, 06bEM MUPaAMU/IbI

_1 _a __a _
V = 3DH - Saapc = Gycigp = YW =40v3 = a = 4V/15.

\f

CuieloBatesibHO, BbicoTa nupamuibl DH = -44/15 T =

Omesem: 2.

684. Pacemotpum Tpeyroibhyto mupamuty ABC D, y10BAETBOPSIOLLY IO yCI0-
BHio (cM. puc.[111). O6o3naunm yepes Ay, By 1 C1 TOUKH NepeceyeHust ce-
Kyliel njockoctd ¢ péépamu AD, BD u C'D, coorBerctBenHo. [lycTth jiis
AlDil BlDil 01D72
AlA T 3 BB 40 C 3
H, ocHOBaHMs NeprieHINKYISIPOB, OMYIIEHHbIX U3 ToueK A 1 A Ha TJIOCKOCTb
BCD. flcuo, uto tpeyronbHukd AADH v A A1 DH; nolo6HbI.

ONpeaeNéHHOCTH

O6o3nauum uepe3 H u
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Puc. 111.
AH AD 341

CaieioBaTesibHO, 4.

AH, ~ AD 1

Tpeyronbuuku ABDC u A By DCy umetot o61u# yron ZD, ciiefioBatesib-
HO, UX MJIOLIAJIM OTHOCSITCS KaK MPOU3BEIEHHS TIPUJIEKALLUX K YTy CTOPOH:

SaBDC BD-CD (1+4)(2+3) _ 25

Sap,pc, BiD-CiD 1-2 2

Wmeem, Vapep = %AH -SaBcp WVa,BciD = %A1H1 -SaB,ciD-

Vapep 25 _

50.
Va,BiciD 2

OTC}O[IZI rnoJiyuaem,

Vapep —Va,Bicip
Takum 06pa3oM HCKOMOE OTHOLLIeHHe =

Va,BioiD

= Vapep  _q_yg
Va,B.ciD;

Omsem: 49.
685. Jlano: SABC — npaBuibHas TpeyroJbHas nmupamuaa (cM. puc. [112),
YroJl MexKay npsiMoit S A u njockocTbto ocHoBanusi ABC' paBeH a, cos o = %,
AB=AC=BC=6,5K = KA.

Haiitu: paccrosinue ot Touku K o npamoit BC.

Pewenue.

1) O603Hauum uepes L cepennny pedbpa BC. Torna niockocts ASL nep-
nenaukyasipua npsimoil BC, tak kKak AL u SL — BbicoThl. CJjie0BaTeNbHO,
npsimas K L neprienaukyssipHa npsimoil BC. Takum o6pasom, paccTosiHHE OT
Touku K 0 pe6pa BC' pasHo K L.
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Puc. 112.

V3

2) Tak kax Tpeyro/ibHiK ABC' paBHOCTOPOHHUH, TO AL = 5 AC =

= 3+/3. Ilycth O — uentp Tpeyroibuika ABC, H — ocHoBaHHe meprieH-
JIMKyJisipa, onyuieHHoro u3 K Ha miockocts ABC'. Toraa no cBOHCTBY TOUKH

nepeceuenust Meman AO = % - AL = 2+/3. TTockoibky Touka H nennt AO

Ha JBe paBHbl uacTh, 10 AH = /3. Torna HL = AL — AH = 2./3.
3) Pacemorpum tpeyrosibhuik K AH. Umeem, KH = AH - tg a. Tak kKak

1
l, Totg o = >— — 1 =2y/2. Caienosaresibio, K H = 2+/6.
3 cos” «

CoOSx =

4) PaccmoTpuM nipsimoyroJibHblil TpeyrosbHuk K H L. [1o Teopeme [Tuda-
ropa nosysaem KL = VKH? + HL? = 6.

Omeem: 6.

686. Jlano: SABC — npaBuibHast TpeyroJbHast mapamuaa (cM. puc. [113),
yroJ Mex iy npsimoti S A u muiockocTbio ocHoBauust ABC' paBeH a, cos a = é,
SK = K B; paccrosnue ot Toukd K jio npsimoit AC paBHo 12.

Haiitu: BC'.

Pewenue.

1) O603naunm uepe3 L cepenuny pebpa AC. Torna niockoetb ASL nep-
nexaukyJspua npsamoil AC, tak kak BL u SL — BbicoTbl. CJle0BaTesbHO,
npsimast K L neprnengukynasipaa npsmoit AC. Takum o6pasom, paccTosiHie oT
touku K 1o pe6pa AC paBno K L.

2) O6o3Haunm yepe3 x, x > 0 cropony ocHoBanusi ABC'. Tak kak Tpe-

yroJibHUK ABC' paBHOCTOPOHHHUH, TO BL = @ -BC = @ [Tyets O —

2
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Puc. 113.

ueHTp Tpeyrosbiika ABC, H — ocHoOBaHHe MepreHIuKyJ/Ispa, OMyLEeHHOro
13 K Ha miockoctb ABC'. Torna no cBOHCTBY TOUKM MepeceueHusi MeluaH

V3

BO = % -BL = 5 [Tockonbky Touka H neaut BO Ha 1Be paBHble 4acCTH,

Y

To BH = %.TomaHL:BL—BH: @

3) Pacemorpum tpeyrosbiuk K BH. Umeem, KH = BH - tg a. Tak Kak
V61

1
cosa = l, Totga = 5 — — 1= 2+/2. CnenoBarenbho, KH = ——.
3 cos” « 3

4) PaccmoTpum npsimoyrosibHel# TpeyroabHuk K H L. 1o Teopeme [1uda-

2 2
ropa noyuaem KL = \/(@) + (@) — VEKH? 1 HLIZ = o = 12.

Omsem: 12.

687. Jlano: SABC — npaBuibHast TpeyroJibHast mapamuaa (cM. puc. [114),
yroJi Mexaty npsimoi S A u naockocTbio ocHoBanusi ABC' paseH 30°,
AB=AC=BC=7,SK:KA=1:3.

Haiitu: nuowanps tpeyronbiuka K BC.

Peuienue.

1) O603Hauum uepes L cepennny pedpa BC. Torna niockocts ASL nep-
nenaukyasipua npsimoil BC, tak kKak AL u SL — Beicotbl. CJjie0BaTeNbHO,
npsimass K L nepnenauky/spua npsamoit BC. Takum oGpasom, BbicoTa Tpe-
yrosnbuuka K BC paBHa K L.
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Puc. 114.

2) Tak kax Tpeyro/ibHiK ABC' paBHOCTOPOHHUH, TO AL = g -AC =

V3

=5 [Tycts O — uentp tpeyrosbiuka ABC, H — ocHOBaHHe MeprieH-

JIMKyJisipa, onyuieHHoro u3 K Ha miockocts ABC'. Toraa no cBOHCTBY TOUKH

nepeceuenust meaman AQO = % -AL = %\/5 [Tockonbky Touka H neautr AO
B oTHoWIeHuH 1 : 3, cuuras ot uentpa O, 10 AH = % -AO = 7T\/§

3) Pacemotpum tpeyrosbiuk K AH. Umeem, KH = AH - tg30° = %

Torna HL = AL — AH = %ﬁ
4) Paccmotpum npsimoyrosibHbli TpeyrosbHuk K H L. 1o Teopeme [1uda-

ropa nosiyuaem KL = VKH? + HL? = % Torna Sk pc = % KL -BC =

49

= — = 12,25.
4 25
Omsem: 12,25.

688. Jlano: SABC — npaBuJbHas TpeyroJbHas nupamuaa (cM. puc. [115),
yroJ Mexjy npsimo# S B u riiockocTblo ocHoBanust ABC' pasen 30°,
SK: KA=1:3;Skpc = 36.
Haiitu: paccrosinne ot touku K no npsimoit BC'.

Pewenue.

1) O603naunm uepes L cepenuny pe6pa BC'. Toraa niockoets ASL nep-
neHauKyJaspHa npsiMoit BC, tak Kak AL u SL — BbicoTbl. CJie0BaTe/bHO,
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Puc. 115.

npsimass K L nepnenaukysspua npsamoit BC. Takum oGpasom, BblcoTa Tpe-
yronbuuka K BC' n paccrosinue ot Toukn K 1o npsimoit BC pasho K L.
2)Ilyets AB = AC = BC = z, x > 0. Tak kax tpeyrosibHuk ABC paB-
V3 V3

HOCTOPOHHHUH, To AL = 5 AC = —5 [Tyctb O — LeHTp TpeyroJbHHKa

ABC, H — ocHOBaHWe NepreHanKysipa, onyleHHoro u3 K Ha mJocKOCTb

\/_x
3
Hocxoany touka H neant AO B otHowenuu 1 : 3, cuurast ot ueHTpa O, 10

AH = AO—Q HL=AL - AH:@.

ABC. Torna o cBOHCTBY TOUKH nepeceueHust Memad AOQ = = - AL =

3) PaCCMOTpI/IM TpeyrosibHuK K AH . Tak Kak nupaMujia npaBu/bHas, TO
/SAL = /SBO = 30°. Umeem, KH = AH - tg30° = %.
4) Paccmotpum nipsiMmoyrosibHbIi TpeyroabHuK K H L. 1o Teopeme [1uda-
ropa nonyuaem KL = VKH? + HL? = a: . Torna Skpc = —2 = 36. OTky-

Jla noJyyaem, uto ¢ = 12. C.HQILOBaTe.HbHO, KL =6.
Omeem: 6.
689. Onycrum nepnenaukysp AH (cm. puc.|116) Ha npogo/Kenue oTpesKa
BC'. Tlockosbky SA — nepnenaukyssp kK niockocth ABC, to AH 1 SA.
[Tosromy AH — o6uwuit nepnenaukyasp K npsmbiM AS u BC. To ectb AH —
paccTosiHie MEKIY STHUMH NpsiMbIMU. K3 npsimoyrosibHoro AS A B HaxoanM:
=+SB? - SA%? =3;AH = AB-sin ABH = AB -sin(180° — 150°) =
AB
=5 = 1,5.
Omsem: 1,5.
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Puc. 116.

690. 1) O6o3naunM UCKOMbIH yroJ uepe3d «. Uepes BepiunHy A B MJIOCKOCTH
ACD nposeném npsimyto napaJgienso pebpy CD, u nycte K — mpoekuust
BeplIMHbl B Ha 3Ty npsimyto, a L — npoekuusi Toukd K Ha C' D, (cem. puc.|117).

Puc. 117.
. BK
Torna o« = LZKAB, sina = 1B OueBunno, uto KL || AD, u, 3Hauur,

npsmast K L nepnenaukynaspHa ninockoeth BCD, /K LB = 90°. Tak kak
DL || AK n AK1BK, 1o DL1 BK, nostomy, 1o Teopeme o Tpéx neprieH-
JuKyaspax, DL1 BL.

2) YuursiBasi, uto KL = us ABKL u AABD no teopeme

1
AD = —=,

V3
[Tucharopa nmeem:

2
BK — VRI?+ BL? = Y2138 yp_ yapryBDP = L.
V3 V3

Bricory BL ABDC naiiném Bbipasus nioians ABDC ngyms crioco6amu:
2Sppc =BL-CD = BC - DH,rne DH — Bbicota K ctopoe BC'. Tak Kak
BD = CD, 10 DH sBnsercs u menuanoil ABDC, to ectb Teopeme [Tudaro-
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Puc. 118.

pa DH =+ BD? — BH? = 1. Mrak, umeem:
BL:BC-DH: V15 BK — V1+3BL? 7

Ch 2 Vi E

. BK 1 T o

sina =~ =5, 0= ¢, rpajycHas Mepa o cocrasasier 30°.
Omeem: 30.

691. Tak xak SB neprneHauKysp K MI0CKOCTH OCHOBaHHUs (cM. puc.|118), To
npsimasi SD npu npoekuud nepexoaut B BD, Takum o6pasom, yroa SDB —
yroJl Mexay npsimoil SD W MJOCKOCTbIO OCHOBaHHUs. K13 0CHOBHOro Tpuro-

HOMETPHUYECKOTO TOXKAECTBA = 1+tg?/SDB = %, OTKYy-

1
cos® ZSDB
Jna cos ZSDB = % N3 ASBD naxomum: BD = SD - cos ZSDB = 12,

SB = /152 — 122 = 9. U3 npsimoyroJibHbix TpeyrojbHikos CBS n ABS
HaXOIUM:

BC =+/SC? - SB* = /15 —92 = 12; AB = \/SA> - SB? =

= /152 — 92 = 12. Caenosatesibio AB = BC. Takum 06pasom, napa-
JieJIOTpaMM B OCHOBAaHHH MUpPaMHUIbl — poMO co ctopoHoil 12. Ero nepumerp
paBeH 48.

Omesem: 48.

692. Vroa mexuy npsimoii SD (cm. puc. [118) 1 MJI0CKOCTbIO OCHOBaHHMST —

3710 yroa SDDB, TaKk Kak npsMas SB nepreHauKyJ/sipHa MJ10CKOCTH OCHOBA-
nusi. Kater S B HaxoauM U3 MPsIMOYToJibHOTO TpeyrosibHiKa S AB
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SB = VAS? — AB? = /152 — 122 = 9. ¥Yroa Mexy npsimbimu SC'
AB pagen yraty SCD, tak kak AB || C'D, nostomy B Tpeyrojibhuke SC D Mbl
3HaeM ctoponbl: SC' u C'D, 0 KOCHHYC yrJia MeX/ly HUMH.

[To Teopeme KocuHycoB Hailpem SD:
SD? = SC?*+DC?*—2-5C-DC-cos ZSCD = 152+4122-2.15-12.0,4 = 152,
SD = 15. Tenepb B IpsIMOYroJibHOM TpeyroJibHuKe S B.D Haxonum

BD = +/SD? — SB? = /152 — 92 = 12, a 3nauuT, 1 Taurenc yria SDB.

_SB _ 9 _
tg SDB = DB~ 12 =0,75.
Omsem: 0,75.

693. AB || CD (cwm. puc.[118), Tak uto yron mexxay SC u AB pasen yr-
ay SCD. Tak kak ABC'D — napannenorpamm, o CD = AB = 16. U3
NPsIMOYroJIbHOTO TpeyroibHuKa ABS 3Haem AS = 20, AB = 16, HaxonuMm

SB = \AS? — AB? = /202 — 162 = 12. Yro.n mexay SD u miocko-
CTbIO OCHOBaHUsI — 3T0 yroa SDB, Tak Kak SB nepneHanuKyjasipHO MJ0C-
Koctu ocHoBaHus. [lostomy LtgSDB = 0,75, a Tak Kak SB = 12, 10

_ SB _ _ 2 2 _ 2 2 __
BD = —thSDB = 16,a SD = Vv SB*+ DB* = 1224+ 16> = 20.

Tenepb Mbl 3HaeM TpH CTOPOHBI B TpeyrosibHUKe SC'D W XOTUM HalTH KOCHHYC
yraa SC'D. JIns1 3TOro BOCMOJIb3yeMCsl TEOPEMOH KOCHHYCOB:

SD? =S8C?+DC?—-2-5C-DC -cos ZSCD; 202 + 162 —2-20- 16 -
-cos ZSCD = 20%;

cos ZSCD = % =04

Omsem: 0,4.

694. He napyiasi o611IHOCTH MOXKEM CUMTATh, UTO yKa3aHHOE CeueHHe MpoBe-
JieHo uepe3 BepiurHy B ocHoBanus ABC nupamunp SABC.

[Tyctb K — Touka rnepeceueHus 3alaHHOro ceueHusi ¢ anodemoit S P rpa-

nu ASC (em. puc.[119).

N3 ycnosus cnenyet, uto BK1SP, tg/KBP = % [Tycets SO —
BbicoTa nupamunbl SABC, npoBenénnas u3 Bepuintbl S K ocHoBanuio ABC.
Torna 06béM nupamunbl Veape = %SABGSO. Tak kak nupamuga SABC —
npasuJbHas, To BP — Bbicota AABC u BP = BA -sin60° = 6. To-
ra Sapc = %BP - AC = 12v/3. Tak kak BP — memana AABC, To
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OP = %BP =2. ABKP «~ ASOP (110 nBym™m yraam). 3nauut, ZOSP =

= ZKBP.TIlostomy tg ZOSP = % = %

Orciona SO = /3, u, cienoBaresbho, Vsape = % 2123 -3 =12.

S

Puc. 119.

Omesem: 12.

695. He napyuiasi oG1IHOCTH MOXKEM CUMTATh, UTO yKa3aHHOE CeueHHe Mpo-
BelleHo uepe3 BepiunHy B ocHoBanuss ABC nupamuabl SABC. Ilyets K —
TOUKA repeceuyeHust 3alaHHoro ceuenus ¢ anodemoit SP rpanu ASC

(cm. puc./119).

Tak kak AABC — npaBubHbIi CO CTOPOHOI, paBHoil 3v/3, To BP = %,

OP = %BP - % BO = BP — OP = 3. O6o3naunm ZKBP = a. Co-

IJIaCHO YCJIOBHIO tg av = % Torpa: sina = \/%; cosa = \/% BABKPu
AOSP LK PO —obumiin ZPKB = ZPOS = 90°. [Tostomy oHH T010GHbI

(1o 1ByM yrJiam). 3HAuuT: . I3 npsimoyroJib-

BK ~ KP’ KP
woro ABKP: PK = BPsina = 2.-3_ = _21_. BK — BPcosa =
2 V73 2V73
9 8 36 36-3-273
:—~—:—.I—[ SO: :4-
2 Vi3 v oW V73227
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Urak, SO = 4; BO = 3. U3 ABOS no teopeme Ilucaropa Haxonum
SB =/ BO® + SO* = 5.
Omsem: 5.

696. 1) [Tycts SM — menuana ASAB. Tak kak O TouKa repeceueHus: Me-
man ASAB, 10 SO : OM = 2 : 1 (cwm. puc. [120). ASOK ~ ASMB,

Puc. 120.
tak kak SO : OM = SK : SB u yron npu Bepiuute S o6muil. 3HaunT
LK _ SK _ 2 _24B=
2) Tak kak AABC — npasuibhbiii, To CM — Beicota AABC. Cneno-
BaTesnbHO CM = ABT\@ = 37‘/3

V3 npsimoyroJsibHoro tTpeyrosibHiuka S M B Haxomum SM = +/SB? — BM? =
= %\/ﬁ, OM = %SM = @ N3 AABC naxoagum M H = %C’M =
V3 _MH _ 1

5 ,cos ZSMH = SM ~ 35

N3 ACOM no teopeme KOCHHYCOB T0JIydaeM
CO=+vVOM2+CM2—-2-OM -CM -cos ZOMC = 3.

3)Scrx = %CO LK =3.

Omsem: 3.

697. PaccmoTpuM ceueHre NHPaMU/Lb IWIOCKOCTbIO, POXOAsILLEH uepe3 eé Bbl-
coty u anodemy (cm. puc.|121). [Tycts SH — Bbicota nupamuisl SABCD.
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Torna H — uentp ocHoBanuss ABCD nupamupl. [lycts HP — nepreHau-
KyJIsip, TPOBEIEHHBIN 13 TOUKW H Ha GOKOBYIO 'paHb MUPaMH/IbI.

W3 AHSP o reopeme Iucaropa SP = /SH? — HP? = /64 — 4,82 =

S
8
P
A
d
Al H B]
Puc. 121.
SH _ HB; _
=6,4. ASPH ~ ASH By, 3HauuT == <SP = Hop’ orciona HB; =
= % = 6, Torna A1B; = AB = 12.

Omeem: 12.
698. [Tyctb SO — Bbicora nupamuasl SABCD. Torna O — ueHTp 0CHOBaHHs!
ABC D nupamunpl. [Tycte OH — nepreHaukyJsip, npoBeaéHHbIH U3 ToukH O
Ha 6okoBoe pe6po SC. U3 ASOH 1o teopeme [Tudaropa

SO~ OH® = |16 — 19—6 - SSﬁ (cm. prc. 122).

Puc. 122.

ASOC ~ ASOH (no ngym yriam: ZHSO = £CS0; LSHO =

= /S50C = 90°), nosromy gg 8101 = 0C = SOS}?H V2.
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oC 5 _o

—lico=-1lep. =
oC = 2AC’ = 2CD V2, otciona CD NG

Omesem: 2.

699. Tak kak GOKOBble 'paHu 00Pa3yloT ¢ OCHOBAHHEM PaBHbIE IBYyrpaHHbIE Y-
Jibl, TO BbICOTA MUPaMuibl SO NpoeLUpyeTcs B LIEHTP BINUCAHHON OKPYKHOCTH
AABC (cMm. puc.|123). Otciona OH = r, Saape = pr = 60 = 18 - 7,

r = % ASOH — paBHoOeapeHHbli, nostomy SO = OH = r = 1—??
1. 10_200 1 _
Vsapc = 3 60 3 3 Vouno 0,015.
S
A
C
13 10
H
B
Puc. 123.
Omsem: 0,015.
700. V3 Teopembl, o6paTHO# K Teopeme [Tudaropa, cienyer, UTo OCHOBaHHE
NUpaMKIbl — MPSIMOYTOJIbHBINA TPeyroJbHUK. Bbicota, mpoBeaéHHast u3 Bep-

LLIMHBI S TMpaMU/bl, NajaeT B LeHTp onucaHHol oKoso AABC oKpyKHOCTH,
TaK Kak 6OKOBble pé6pa MUpaMHUJIbl HAKJIOHEHBI K OCHOBAHHIO O/l OJTHUM YT-
noM (em. puc.[124). TTyets AB — runotenysa AABC, torna AB = 10. H —
cepelliHa TUNOTeHY3bl AB, siBjiseTcsl LeHTPOM onucaHHoi okono AABC
OKPY2KHOCTH, TaK Kak AABC — npsMoyroJibHbli, To S H — BbICOTa MUpaMHU-

ol SH = BH, tak kak Z/SBH = 45° = SH = 5. Sapo — %AGBO — 2

VSABC:%.5.24:40.

Omesem: 40.
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B [
H A

Puc. 124.

701. U3 yc0BUs CaielyeT, uTo ABYrPaHHbIl YroJ MpH OCHOBAHHH MHPaMH-
Jibl cocTapjsieT 45°, MO3TOMY BbICOTA MUPAMHUJbl paBHA TOJOBHHE CTOPOHbBI
ocHoBanusl. [lyctb N — BepliMHa nupamuiibl ¢ ocHoBauueM ABCD; H —
UEeHTp ocHOBaHusi, HM — mneprneHauKyJsip, NPOBeAEHHbBIH K GOKOBOMY ped-
py (em. puc.[125), a (a > 0) — cropona ocoBanusi. U3 AHN D umeem:

HN  -HD = HM - ND = 25, rtne S — mowags AHND; HN = %,

HD:a—‘;i,HM:\/é,

2
ND =+HN?2+HD? = a_\2/§. [TostyuaeM paBeHCTBO # = %, oT-

kyla a = 6. O6bem nupamuibl: V =

Omesem: 36.
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702. 1) Tax Kax, 10 yCJIOBHIO g—g = %,TO f{_]é = %

2) Tak xak nupamuna SABC — nnpasuJsbHasi, To AACS = ABCS.
Torna Bbicotel AK u BK cootBerctBenHo AACS u ABCS paBHbl (cM.
puc. 126)). Caenoparensho u3 AASK u ABKC umeem / AS? — SK? =
=V/BC? — KC? Tlyets KC =y (y > 0), Torna SK = 4y; SA = SC =
= SB = 5y. [onyuaem /25y2 — 16y2 = /16 —y%;, 9y> = 16 — y%;

10 = 16; y? = 35y = 2|2,

5
= 2— 2: —§: Q: 2
3)BK = v BC* - KC 16 5 5 6 5
S

Puc. 126.

4)SK = AKC = 8\@.

5)SC =52 %:2@;

6)560}(.:3'SASBC:3'%-SC-BK:3~%-2\/E._6\/\/§:36.

Omsem: 36.

703. Tlycts SO — Bbicota nupamunsl SABCD. M — cependHa CTOPOHBI
CD, Q — cepemnna croponbl AD. SO = OM tg ZSMO = 3 (cm. puc.[127).
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_lpp_ 3 —lac=1pp=
[Tyets OH 1 QM. Torna OH = 4BD BENG QM 2AC’ 2BD
= % N3 AOSH noaysaem SH = OH?+ S0? = % Tak kak

SNPM(@ — npaBuibHasi MUpaMKaa, TO TJIolIaaL eé 60KOBOH MOBEPXHOCTH
paBHa MOJIOBHHE MPOU3BE/IEHUS MTepuMeTpa OCHOBaHUs Ha anodemy. To ecTb

1
Seok. snprq = 5 " 4QM - SH =13,5.

Puc. 127.

Omsem: 13,5.

704. [lyers KH 1 AB, KH, 1 BC. O6o03nauum K H = z. Tak kak BK —
6uccekrpucayria B,to AKHB = ABKH,wKH = HB = KH; = BH;.
Tornax = AH -tg/ZHAK = KH, = CH, - tg ZKCH, (cm. puc.[128).
YuurtbiBasi, uto AH = AB— HB =2—2, CH = BC — BHy = 4 —z;

tg /KAH = tg /CAB = Z—g — 9 tg/KCH; = tg LACB = % fo-
Jaydaem (2 —x) -2 = (4 — x) - %, OTKyla & = % [lycte KO — nepnenu-

KyJasp u3 K na ASB, torna KO = KH - sin ZOHK. VI3 npsiMoyrojibHOro

ASHE naxomm SH = /SK2+ HEK? = 2 = sin /OHK = 9K _ 3.
3 SH — 5
_4.3_
OK=1%-2-08
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Omsem: 0,8.

705. Jlano: ABC A, B;C; — npusma (cm. puc. 129). AABC — pasHocTo-
ponnuii; AA;, BBy, CCY, Hak/JIOHEHbI K MIOCKOCTH OCHOBAHHU$ MOJ1 yryioM 60°,
ACy L nn. ABC, Spox. = 3v3(1 + V/5).

Bi
I\
Ai Ci I
[\
[\
\
AN
M, B
AINTGZ
AN 4,
[ == A\
A C
Puc. 129.

1) [Tyers M — npoekuysi Toukd By Ha muiockocth ABC'. Torna
AMC4 B; — npsimoyrogibhuk, C1 By = AM = CB = AC,
CB || C1By || AM. Caenoaressio AMBC — pom6, MC 1 AB,
ByMC 1 AB. Tlyete L = MC N AB. Torna B1L 1 AB.
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2) Ilyets AE — Boicota AABC'. Tak xak AC; L ABC, C1E — Ha-
kJIoHHast K iiockoctd ABC, AE — npoekuus HaknonHo#, AE 1 BC, To 1o
TeopeMe o Tpéx neprnenaukynspax C1 £ L BC.

3) IMokaxem, uto C1 ' = B L. Tak kak AABC — paBHOCTOPOHHHIA, TO
AFE — menuana ANABC, CE = %BC.

L — touka nepeceuenust ruaronadseit poméa M AC B, v 3HauuT

—lap-1lpc=
B =,AB = ;BC =CE.

Takum o6paszom B Tpeyroabiukax CC1Ew BB1L: B1B = C,C,
/B1LB =/C1EC =90°, BL = CE. CaenoBarenbio ACC1E = ABB{L
H BlL = ClE

4) Tak kak AC = ABu B1L = C1E, 10 54,B,84 = Sc,B,Bc. CJeno-
BaTeJbHO MJI01IAb OOKOBOH MOBEPXHOCTH 3aJaHHOH MPU3MbI
Seox. = Saa,cic +25¢, B, BC-

_ _ ACl _ X _ l
5) [ycth ACy = x (x > 0), Torna AC = e ZACC, ~ tg60° — V3

x x2
SAAlclc ZAC~A01 = % T = %

6) AE — Beicora AABC, AABC — npaBuibhblil, AE = AC;\/g -
_z-V3 _

V3.2 2

s AEACl OlE \/AE2 +AC2 +$2

7)Scc,B = BC-CiE =

=T T /g_
V3 2Vs 3
2225 22(1+5 )
) OOK. \/g + 2\/— \/g
[To ycnoBuio Sgox. = 3\/5(1 + \/E_)) Haiiném x u3 ypaBuenus

wmﬁ(u\/ﬁ),x?g,xs./xas.

Omeem: 3.
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706. Jlano: ABC A; B;C, — naknonnas npuama (cm. puc.[130), AABC —
npaBusbHbli, O — uentp AABC, A1O L nn. ABC, LA AO = 45°,

AC = /V/15 — /6.

Hawti: Sgox nos. -

Puc. 130.

Peuienue.

1) bokoBbie rpanu npusmbl AA;C1C u AA; By B — paBHble napaJuieso-
rpammbl, a rpaub C'Cy By B — npsiMOYroJibHUK ([T0KayKHUTE CAMOCTOSITENILHO ).

5601(. noB. — 2SAA1010 + SCBBICI-
2) Ilyctb @ — yHa cTopoHbl ocHoBaHusi. AD — Beicota AABC),

AABC — npaBugibhbiil, AD = aTﬁ, AO = %AD = GT\/g.

3) Pacemorpum AAOA; : LA AO = 45°, torna AA; = AO - V2 =
_av3-v2 _aV6
3 3

4) BK — Boicota AABC, BK | AC, torna AlK 1 AC.

N3 AAAK naxomum: A K = \/AA? — AK? =

\/_.

_a_
4

S)SAA101C :ACAlK: \/_

Scclf;lB:Bc.ccl:a.a\Tf:agﬁ

oI, @VG _ a(VIB+ )
60K. OB, — 6 + 3 = 3 .

ITo yeaosmio a = v/ v/15 — /6.
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(VI5 - VB) (VI5 + V6)

S60K. noB. — 3 =3.
Omeem: 3.
707.
4, C,
~
mn 7
/] < -
B, i [ \\ N~/
|
I\ // \\\
4 ll | ’\\ 30 AN
AlAAN
I///% \ c
I/ re 62
B
Puc. 131.

1) U3 npamoyrosshoro AAC, C' naxoaum: AC = CCY - ctg30° = 44/3
(cwm. puc.[131).
2) U3 npamoyroastoro AABC: AB = \/BC? — AC? =
2 2
= /(6v2)" - (w3)" = vai=2v&
3) Ilyets AK — Bbicota AABC, npoBesiénnas K cropore BC'.

Sapc = %AC-AB, C JIpyroil CTOPOHbl Sapc = %AK-BC. CJleoBaTeJIbHO

AC-AB  4V3-2V6
BC  — 6V2
4 NALAK: LA1AK = 90°, AA; = AK crejoBaTesibHO,
LAK A, = 45°.
*JlokasaTb caMOCTOSATENbHO, UT0 LC ACY — NUHEHHBIH yroJ ABYrpaHHOro
yria C1ABC, a ZAK Ay — quHelinblil yrog aByrpansoro yria A1 BC A.
Omeem: 45°.

708. Paccmotpum pucyHoK|132.

Hano: ABCA;B;Cy — npsamas npusma, ZBOC = 60°, ZACB = 90°;
BA,C 1L AAC; Spca, = 16; O — LIeHTP ONUCAHHON OKPYAKHOCTH,

yron mexny A; BC u ABC pasen 30°.

Hatitn R — paaunyc okpy»KHOCTH, onncanHol okoso AABC.

AK = =4
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Puc. 132.

Pewenue. ZA,CB = 90° (tak kak AC' L. BC, To no teopeme o Tpéx nep-
nenaukyaspax A;C L BC'), nosromy LA CA = 30° — siHHeHAHBIH yroJ ABy-
rpaHHoro yryia Ay BC A.

BO = OC = Ry, torna ABOC — paBHoctoponnuil, BC' = Ry,

N3 AABC umeem: AC = th—SC(;O = BCvV3 = RV3.
AC RV3 -2
N3 NAAC umeem: A1C = c0s30° ~ V3 2R.

Spa.BC = %A1C-BC= %-2R-R: R2.

[To ycoBuio Saa, po = 16; R? = 16; R = 4.

Omsem: 4.
709. Tano: ABCA;B,C; — npsimasi TpeyroJibHasi Ipu3Ma ¢ OCHOBAHUSIMH
ABC u A1 B,C; (em. puc.|133), ABC — paBHoGeapeHHblil Tpeyro/ibHHUK,
AB = AC =15, BC = 12, AA, = BB, = CCy = 0,8, M — TouKka ne-
peceueHust MeauaH Tpeyronbiuka ABC, K — cepenuHa pebpa B1Ch, Ny —
cepenuna pebpa By A1, « — mockoctb, Ky, N1, M € a.

Haiitu: nowans ceuenust npuambl A BC Ay B1C'y MJIOCKOCTBIO v.

Pewenue. TlpoBeném uepes Touky M otpesok K N napasienbHo K Ny,
e K € BC,aN € AB. Tornatak Kak M € KN, M € o, K1N1 C «
u KN || KiNy, o KN C «, a tpaneuust K1 Ny NK — ceueHde Mpu3mbl
nyockocTbio . Tak kak Ky Ny — cpennHsisi MHUS TpeyrogabHuka A By Cy, 10

KN, = %Alc1 = 75u K1Ny | A1Cy || AC. Tlostomy KN || AC.

Tak xak KN || AC u KN penut memuany tpeyrosbiuka ABC, npose-
JIEHHYIO W3 BepILIHHbI B, B OTHOLIEHHH 2 : 1, cuuTasi, OT BEpLIUHbI, TO Tpe-

yrojibHUkd BKN u BCA 1nono6Hbl ¢ KO3(ppUUMEHTOM M0A00HS % Torna
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Puc. 133.
BK = %BC: §~12:8,KN:BN: %BA: %-15:10.Hym
P — cepenuna otpeska BK. Tak kak BN = KN, o NP L BK. Ilo3To-
My u3 ABNP = NP = /| BN2 — Bfo = /100 — 16 = 2v/21. I1ycts
H e KNuwBH | KN. Torna Spxn = %~BK-NP — %-BH-NK

BK -NP Vo
= BH = =~ = 8521.nyme — ACNBH,aD, € KNy,

Tak uto B1D; L KN. Onycrum nepnenaukyasp Di D Ha niockoets ABC,
DD, = BB; = 0_8. Tak kak B1D; L K;N; u D; npuHamJeKUT cpel-
Hell iuHuK Tpeyrosbhuka A1 B1Cq, 10 D € BF nu BD = DF. VI3 nono6us

tpeyronbiukoB BKN u BCA caenyer, uto BH = %BF. Takum o6pasom,

DH:BH—BD:BH—%BF:BH—%- BH:iBH:QT\/ﬁ.

\G1{oV)

Vs ADD1H = D1H = \/DD? + DH? = /0,64 + % = 2. 1o Teope-

Me 0 Tpéx nepneHaukyJaspax tak kak DDy 1L nn. ABC u DH 1 KN, 10
DiH L KN.
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CJIQ[LOBaTeJIbHO, HCKOMasl 1J1oaib

SNy NE = % (K\Ny + KN) - D H = % 17,52 =175.

Omsem: 17,5.

710. lano: ABC A1 B1Cy — npsimasi npusma (cM. puc. 134),
LACB = ZA1C1B; = 90°, CCy = AA; = BB; = 2, pacCcTosiHue OT TOUKH
B1 110 npsimoit AC' paBho 1/40, paccTosinue oT Touku A; j10 nipsimoiit BC' paBHo

2V/17.

Haiitu: paccrosinue ot Touku C1 10 npsmoi AB.

Puc. 134.

Peutenue. Tak kak ACLCBu ACLC,C,10 ACL nn. CC1By =

AC1C By = CB; — paccrosiiue oT Touku By 1o npsimoit AC' =
CB; = v/A40. Paccyxxnast anasornunbiM 06pa3om, MOXKHO M0KA3aTh, UTO
CA; = 2¢/17. Tlo teopeme Iudaropa us ACAA; = AC =

A1C? — AA? = /68 —4 =8,au3 ACBB; = BC =

B1C? — BB? = /40 — 4 = 6.
Torna us AABC no teopeme [1ndaropa AB = v AC? + BC? =
= 64436 = 10. [lyctb H € AB u CH1AB. Tak kak AB1CH wu
CC11AB,t0 AB1 nn. CC1H. ITosromy Cy H | AB, a 3uauut, C1 H — pac-

ctosiiie ot Touku C7 o npsimoit AB. Sapc = %AC -BC = %CH -AB =

AC-BC

CH=—%

4.8.

Hsznaresserso «/lernon» www.legionr.ru



Pererne 3anaun| 711 235

[To teopeme [Tudaropa us AHCCy = C1H = \/CH? + CC? =
= /2300 +4=502

Omsem: 5,2.
711.

Puc. 135.

Tak kak ABC A, B;Cy; — npsimasi npusma, To tpeyroibHuk ABC siBisetcs
OpTOroHaNbHOI Npoekimeit Tpeyrosibinka Ay BC (eMm. puc.|135). Tyers Ay M
— Bbicota ABA;C, Torna AM — npoekuus Ay M na niockocets ABC, u
sHauut AM 1 BC. Tlo onpejesieHHt0 JIMHEHHBIM YIJIOM JBYTPaHHOTO yrjia
mMexay miockoctssMd ABC u A1 BC saBnsietess LAM A .

SAABC:%-BC~AM:2AM:6:>AM:3.

Saa o = % "BC - A M = 2A, M = 6y/10 = A, M = 3y/10.

VAME —AM®  J90—=9
I/I3AA1AM:tg4AMA1:A1A = Al]‘iM AME_ VI0=9

AM 3 5

Omsem: 3.

712. Tak kak ABCDA,B,C1 D, — npsimasi npuama, o AABC' siBjisieTcst
optoroHasibHO# npoekineis AABC1. [lyers C1 K — Boicota AABCY, Torna
CK — npoekuusi Cy K na nnockocts ABC,u CK 1 AB.

CanenoBarenbio ZCKC7 — JWHEHHBIH yroJ JABYrPAHHOTO yIryla MeKIy
niockoctamu ABC w ABC (cm. puc. 136)).
Sapcp =AB-CK =7CK =28 = CK = 4.
N3 AC1CK: C1C =CK -tgLZCKCy =4-2,75 = 11.

Omesem: 11.
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C D,
1
B T T4,
/1
/1
/1
/|
/| ‘
I 7C D
,A 7
B K A
Puc. 136.

713. Tlyctb o« — BesunHa yryia Mexkay npsimbiMu A1 B 1 AC. Tlockosibky
A0y || AC, 10 a = ZC1A1B, (cm. puc.[137). Tak kak A1C; L C1Byn

Ci
I\
Ai |\ \\B:
A\
-C N
- \\\
~ A
A B
Puc. 137.

ACy L CC,10 A1Cy L B1C1C. CnenoBatenbho, A1C1 LBCq, cosa =

A
= Al(;l . N3 AACB u AA; AB no teopeme [Tucaropa umeem:
1
AB? = AC? + BC? = 13, A\ B = \/AA? + AB? = 4= cosa = % —0,75.
Omsem: 0,75.

714. O603HauMM UCKOMbII YroJ1 uepes o M 3ameTm, uto o = Z BA;Cy. TycTthb
K — npoekuusi Toukd B Ha npsmyto A;Cy, a L — npoekuust Touku K Ha
npsamyto AC, (cm. puc.[138). Torna AC | LK B, v snaunt AC 1 LB. U3
ANA; KB umMmeeM: sina = ff;
taropaus ABKLu ABA;A:
BK =+KL?+ BL?=+/1+ BL?, A1B = \/AA? + AB2=3.

Bricory BL B AABC naiiném Bblpasus miowans AABC apyms cioco6aMu:
25i8c = BL-AC = BC-AH,rne AH — Boicora K ocHoanuio BC. Tak kak

. Jominbt BK u Aq B Bbipasum 1o teopeme [Tu-
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A

B
Puc. 138.
AB = AC, 1o AH siBnisiercst u meauaroil AABC, 1o ectb BH = BC'/2 = 1.

[To reopeme IMucaropa AH = \/AB2 — BH? = /7. Utak, BL
_ AH-BC

SO

Ve %,BK: VvV1+ BL? = % = sina = . Tak kak
A A K B — npsMoyroJibHbli, TO cjaenoBaTebHo Za < 90°, a = %, rpaayc-

Hasi Mepa o cocTabJisieT 45°.
Omsem: 45.

715. Tak Kak MamMeTp ONMCaHHOl 0KOJI0 GOKOBOK IPaHu OKPY»KHOCTH paBeH
nuaronasu npsimoyrosbhuka AAy B1 B, 10 AB = /A1 B2 — AA? =

= 69 —49 = /20 = 2/5. Haiiném otpesok AC (cm. puc. 139)). ITo Teo-
peme KOCHHYcOB U3 Tpeyroibhuka ABC naxomum AC = AB+v3 = 24/15.

AK = %AC’ = v/15. Tak kak AK 1 A; Fy, 10 110 TeopeMe 0 TpEX rnepreHu-

kyasipax KAy | A Fy. Torna ZAA; K — nuHelHbIA yroJl IByrpaHHOTo yrjia
Mex 1y niockocTsiMd Ay BE u AF Fy, To eCTh MCKOMBIH yToJl.

cos LAA K = ﬁAé - 7 - = 0,875.
K e Vi

Omsem: 0,875.

716. Tak Kak OCHOBAHWEM TMPABHJILHON LIECTHYTOJbHON MPU3MbI SIBJSETCS
NpaBUJIbHBIH LECTHYTOJbHUK, TO CTOPOHA OCHOBAHHUS paBHa pajiMyCcy ONucaH-
HOTI OKPY?KHOCTH, TO ecTh AB = /3. Haiiném otpesok AC (cm. puc./140). ITo
TeopeMe KOCHHYCOB U3 Tpeyroabhnka ABC naxomum AC = AB+/3 = 3. Tak
kak AC L CD, 1o no Teopeme o Tpéx nepnenaukyasipax A;C L CD.
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~
B C

Puc. 140.

Torna ZA;C A — JuHelHbIH yroJ ABYTpaHHOTrO yryla MeXIy MJIOCKOCTSIMH

A1CD w ACD, T0o ecTb UCKOMBIH yrodl. sin ZA;C

=0,8.
Omesem: 0,8.

717. Tak Kak OCHOBaHWEM IPAaBUJbHON LIECTUYTOJbHON MPU3MbI SIBJSIETCS
NpaBUJIbHBIH LECTHYTOJbHUK, TO CTOPOHA OCHOBAHHUS paBHa pajiMyCcy ONucaH-

HOU OKPYXKHOCTH, TO ecTb AB = —:/_131 Haiiném orpesok AC (cm. puc.[141).

[To Teopeme KocuHycoB u3 TpeyroiibHika ABC Haxoaum AC =

= ABV3 = V/11. Tak xax AC L A;F}, To 1o Teopeme 0 TPEX MeprieH -
kyaspax A;C L A Fy. Torna £ZAA;C — AWHEHRHBIN yroJs ABYrpaHHOTO yria
Mex 1y niockoctsiMd A1C'D u A1 AF, To ecTb HCKOMBbIH yroJ. cos LZAA1C =

_AA 5 5 1 6_19

A C \/52+\/ﬁ2 6’ cosLZAAC 5

Omsem: 1,2.
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Puc. 141.

718. Jlano: ABC Ay B;C; — npsimasi ipuama (cM. pucyHok 142),
BC = 20, paccrosinie ot Toukd By 1o npsimoit AC' paBHo 15,

sin Z(B1Cy, AC) = %

Haiitu: BB;.

Puc. 142.

[lnan pemenus: 1. Paccmorpum Takyto Touky H npsimoit AC', uto
AC 1 nn. BB1H. 2. 3 tpeyronbiuka BHC naiiném BH. 3. 13 TpeyroJib-
nuka BH B, naiigém BB;.

Pewernue. 1. Tlycte H € AC, Tak uto AC' 1 nn. BBy H, toraa
AC 1L BHu AC 1 BiH. Tak kak ByH 1 AC, to BiH — paccrosi-
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HUe oT Touku By no npsimoit AC u cienoBatesbio, By H = 15. 2. Tak kak
3101 || BC, TO A(BlCl,AC) = 4(30, AC) = sin ZACB =

=sin4(B1C1, AC) = % N3 npsimoyroJibHOro TpeyrosbHika BC H Haxonum

BH = BC -sinZACB =20 - % = 12. 3. Y3 npsiIMOyroJ/IbHOro TpeyroJbHHKa

BBy H naxonum o teopeme [Tudaropa
BB; =+/B{H? - BH? = /225 — 144 = 9.

Omesem: 9.
719. Hano: ABC A1 B,;Cy — npsmas npuama (cM. pucynok 143), BC' = 15,
paccrostiue Mexkay npsimbivid B1 C1 u AC pasho 8, sin Z(B1C4, AC) = %

Haiitu: paccrosinue ot Touku By o npsimoit AC.

¢

Puc. 143.

[Tnan pewenusi: 1. Pacemorpum Takyto Touky H npsmoit AC', uto
AC 1 nn. BB1H. 2. V13 tpeyronibiuka BHC naiiném BH. 3. 13 tpeyrosb-
nuka BH By naiiném B1 H.

Pewenue. 1. Tlycts H € AC, tak uto AC | nn. BBy H, Torna
AC 1 BHw AC 1 B1H.Takkak B1H L AC, 1o paccrosinue oT TOUKH By
1o npsimoit AC' paBHo JutiHe otpe3ka By H. Tak Kak napaJsuiesibHble MJ0CKO-
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ctu A1 B1C1 n ABC conepxkar ckpeliBatoliuecst rpsimbie B1Cq u AC coor-
BETCTBEHHO, TO PACCTOsIHHE Mexty npsiMbiMi B1Cy U AC' paBHO pacCTOSIHUIO
Mexay miockocTsiMd Ay B1Cy u ABC'. 3uauur, AA; = BBy = CCy = 8.
2. Tak kak B1Cy || BC, 1o £(B1C1,AC) = Z(BC,AC) = sin ZACB =

=sin Z4(B,C1, AC) = % N3 npsimoyrosibHoro Tpeyrosabinka BC'H Haxonum

BH = BC -sinZACB =15 - % = 6. 3. V13 npsIMOYroJIbHOTO TPeyroJibHUKa

BB; H naxonum no teopeme [Tudaropa
B1H = \/BB? + BH? = /64 + 36 = 10.

Omsem: 10.

720.
o A,
N
I
I\
I\
B Ilc \\
I L
/ ,JV\_\ 4
VRN
Y
ly
Iy H
B
Puc. 144.

1. Tak kak AC' L BC1 uw AC L CCq, 10 AC L nn. BCC,. CnenoBartesb-
Ho, AC 1 BCu A;Cy L BCq, 10 ectb Tpeyroabiukn ACB u A1C1B —
NPSIMOYTOJIbHBIE.

2. VI3 mpsimoyroJibHoro TpeyrosbHuka ABA; no teopeme [Tudaropa Ha-
xomum AB = /A1 B2 — AA? = /169 — 144 = 5. Tak kak AC || A;Cy,
TO yroJa mexay npsmbiMi A1 B u AC paBeH yriy Mexay npsmbiMi A1 B 1

A, C1. Tlosromy 13 ycsioBusi 3ajauu cjeyer, uro sin ZBACy = 41—”?}0 Us

AA,BCy naxomim: BCy = AyB - sin ZBA,Cy = 13 - %31_0 — 410 u
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A1Cy = /A1 B2 — BC? = /169 — 160 = 3. Tak kak AC = A;C1, 10 u3
AABC umeem: BC = VAB2 — AC? = /25 — 9 = 4.

3. [lyets CH — Bbicota AABC, Torjia 1o teopeme 0 TPEX nepreHuKy-
asipax C1H 1 AB.Tak kak AB — siiHus1 iepeceuenust nnockocreil BC1 A u
ABCu AB 1 na. CCyH, 1o yroa Mmexay niockocrsimu BC1 A u ABC pasen
yry C1HC'.

4. Tak Kak 254c = BC - AC = AB-CH, 10 C

5 BC-AC _ 12

AB 5°
N3 npsimoyrogibHoro Tpeyrosbinka C1C' H naxonum: tg ZC1 HC= %%1 = 5.
Omeem: 5.
721.
G A,
N\
I\
[\
A
I, I \
E
e
S e
AN
y
Iy H
ly
Il
B
Puc. 145.

[Tnan peuwrennsi: 1. Jokaxem, uto AC' L na. BCCh. 2. Haiiném nunel pé-
6ep npusmbl ABC Ay B1C. 3. Pacemotpum Takyto Touky H npsimoit AB, uto
AB 1 nn. CC1H u 1oKaxeM, uTo yroj Mexkay niockoctbio ACy B u npsimoit
CC1 pasen yray CC1H. 4. U3 tpeyronbivka CC1 H naitném ZCC1H.

Peuwtenue. 1. Tak kak AC L. BC1uw AC L. CCq, 10 AC 1L nn. BCCq, a
gnauut, u A1C7 L nn. BCC,. Caenoarensho, AC L BCw A,1Cy L BCq, 10
ecTb Tpeyrosibiuku ACB u A;C1 B — npsimoyrosbhble. 2. M3 npsimoyroJib-
Horo TpeyrosnbHuka AB A1 no teopeme ITudaropa Haxonum AB =

= \/A1B2 — AA% =/ 25 — 9 = 4. Tak kak AC || AlC’l, TO A(AlB,AC) =
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= Z(A1B, A1C1). 3uauut, sin ZBA1Cy = sin £(A1B, AC) = g Torna

13 MpsiMoyroJibHoro TpeyronbHika Ay BCy naxonum BCy =
= AB-sin/BA,C; =5+ @ =+21u A0, = /A B2 - BC? =

= /25 — 21 = 2. Tak kak AC' = A; 'y, TO U3 NIPSIMOYTOJILHOTO TPEYTOJIbHH-
ka ABC cnenyer, uto BC = /AB2? — AC? = /16 — 4 = 2+/3. 3. [1yctnb
H € AB rak,uto AB | nn. CC1H, tornaCH | ABuC1H | AB. Ony-
ctum 13 Touku C nepnenaukynsp C'E na npamyto C1 H. Tak kak AB L CE
(B cuay Toro, uto AB | nn. CC1H)u CE 1L C1H, 10 CE 1 nn. ABCj.
CuaienoBatesibHO, yros Mexay niaockoctbio AC1 B u npsamoit CCy paBeH yriy
BC - AC

CCLH. 4. Tak kak Sapc = %BC-AC - %AB -CH, 0 CH = 2EAC =

= /3. W3 npamoyrosbHoro Tpeyroabhnka C1C'H waxomum tg ZHCC =

_ ggl - % TMostomy ZHC,C = 30°.

Omsem: 30.

722. I1poseném us toukn O nepnenaukysp OK na cropony AC

(cm. puc.[146). Tak kak Tpeyroabhukd ABC u AOC umeroT o6liiee 0CHOBa-
Hue AC, TO OTHOLIEHHE MJIOIAAeH STHX TPEYTOJbHUKOB PABHO OTHOILIEHHIO HX
BBICOT, TO €CThb , Soac : Sapc = OK : BK.

Puc. 146.

Haiiném BK. Tak xak no ycJjosuio TpeyrojbHUk ABC' paBHOGepEHHBbIN
W TIPAMOYTOJIBHBII, TO 110 Teopeme [Tudaropa AB? + BC? = AC?. Ortcio-

[ 42 [102
na 2AB? = AC? AB = % = % = 5v/2. U3 Tpeyrosbuuka
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2
ABK 1o teopeme [Tudaropa BK = vV AB? — AK? =/ AB? — (ATC)
v00 — 25 =5.

Hatiném Boicoty OK. Tak kak, mo ycjoBuio, Touka O aequt B1 B B 0THO-

urennu 1 : 3, 70 OB = 3BlB 3 - 16 = 12. OK HaxojuM 13 NPSIMOYT0JIb-
Horo TpeyrosibHuka O K B 1o teopeme [Tugaropa OK = VOB? + KB? =

VI2Z 1 52 = /169 = 13. [Toayuaem, gfé 153 2,6.

Omsem: 2,6.

723. Tax kak TpeyronbHukn AOC u AB1C umetot oHo ocHoBaHue AC, TO OT-
HOLLIEHHE KBAAPAaTOB IJIO0IIA/IeH STHX TPEYTOJbHHKOB PABHO OTHOLIEHHIO KBa -
patoB ux Bbicor OK? : By K2 (cm. puc. 147)).

A K C
Puc. 147.

U3 tpeyrosbhinka OK B, no teopeme ITudaropa, OK? = OB? + BK2.
Wu, yunTbiBast, uto Tpeyronbiuk O BK — pasHo6eapennblii, OK? = 20 B2,
W3 tpeyroibhuka By K B, no teopeme Iudaropa, B1K? = B;B? + BK?.

Tak kak no ycjaosuto B1O : OB =1: 3,10 B1B = %OB. W, yuuTbiBas, uto

OB = BK, noayunm B1 K? = 1360B2 +0B? = 29—5032. CJ1e10BaTe/bHO,

OK? _9-2OB2 18_072
BiK?  250B* 25
[onyuaem, S%5¢ : S4p, ¢ = 0,72.

Omsem: 0,72.
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724. 1o ycsi0BHI0 3a1auk ce1aeM uepTéx (em. puc.[148).
tga = 1, tg B = 4. (1) ITposeném Bricory BK B AABC'. MckoMbiM yr-

C, D,
|
[
|
B1 | A]
4a |
\ |
\ |
\
\ |
\
\4b |
2 A NN
\\\\b \\ \\
~<\K
L~ N\
- 2b ~ 0 \\
B A
Puc. 148.

Jom 6yner ZBK B;y. O6osnaunm AK = a, CK = b. VI3 ycaosuii (1) u u3
NpsSIMOYTOJIbHBIX TpeyroabHukoB AK By u CK By caenyert, uto B1 K = 4bu
B1K =a. Toects 4b = a.

Boicora BK npsmoyrosibioro AABC BK? = ab = 4b. 3naunt BK = 2b.

N3 npsimoyrosibioro AB1BK cos ZBK B; = %, To ecTh ZBK By = 60°.

Omesem: 60.

725. I1o ycaoBuio 3agauu caenaeM ueptéx (eum. puc.|149). tga = %,
tg3=4.(1)

[TpoBeném Bricotry CH B ADC B. Vckombim yriom 6yner ZH,CH. O6o-
sHauum DH = a, BH = b. 13 ycnoBuii (1) 1 U3 NpsiIMOYToJIbHBIX TPEYTroJib-

HukoB B1H1C' u D1 H1C cnenyer, uto CHy = btga = % uCH; =

= atgf = 4a. Orciona b = 8a. CH = vab = v/8a2 = 21/2a.
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C B,
7
[ b o
| H, -
7
£ | /I1 ///
D |
'NIB |2 A,
N | ~
\\I/ 17
C \—{I— —————— ———=/B
/N b ///
// \\\l ////
S/ a ST
[
b y
Puc. 149.

N3 npsimoyroJibHoro TpeyrosbHuka H1C H Haxonum, uto cos LZH,CH =
- CH _ M = ﬁ Snaunt LH{CH = 45°.

o CHl - 4a 2
Omsem: 45.

726. 1. Ceuenne K LP D, siBnsiercs Tpanelueid, Tak Kak PL || K Dy
(cwm. puc.[150).

L —————- P
/1
4, / i B
I
I
/ | L
/o
I% /
| D
/ ________ r— = C
s
v
A B
Puc. 150.
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2. AK Ay Dy — npsivoyroaibhiblit = KDy = /A1 K? + A1 D? = 4+/2.

3.ALB\P ~ AKA\Dy = 25 = 21t = PL e
=32

4. Tak kak KL = D1 P, 10 KLPD; — paBHo6ouHasi Tpaneuus. [lycTb
PH L DiK, rorma DiH = 3(DiK — PL) = 3(4V2 = 3V2) = ?
APD,Cy — npsimoyroibieli = PDq = \/m = /5.

APHD; — npsmoyrogibheiit = PH = \/PD? — D1 H? = -

(KD; + PL)- PH = 10,5.

N

5. SkrLpp, =

Omesem: 10,5.
727. 1. Ceuenne A BC pasousaer npusmy ABC A1 B1C) Ha JBe paMu/ibl
AAIBC u A BB,C,C (cm. puc.|151). ITyctb V' — 06béM npusmel, Vi —
06bém nupamunsl AA; BC, Vo — 06bém nupamuasl A1 BB1C1C. Tlo cBoii-
ctBy 06BéMOB V = V1 + V5. (1)

2. I1poseném AM | BC, torna AyM L BC. O6osnauum AM = h,
A1 M = /100 + h2. [1poseném MM, || AAy, Torna AM L M My, 3Hauut
AM L BB,(CY, AlMl || AM = AlMl 1 BB(Cq, A1M1 =AM = h.

3. Haitgém V., Vi, Vo V = Sapc - AA; = % 16 h-10 = 80h:

V1:%-SAch-AE:%~%~16~\/100+h2.6:16~\/100+h2;
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Vo = % -Sep,cyo - ALMy = % -16-10-h = %h Haiinennble 3HaueHusi

00bEMOB TocTaBuM B hopmy.ty (1): 80h = 164/100 + h2 + %h [Tosnoxu-
TeJIbHBIA KOPeHb 3TOr0 ypaBHeHus h = 7,5.

4,84, pc = % .BC - A M = %-16~\/m: 100.

Omsem: 100.
728. Tax kak sin o = 0,6, 70 A, M = 12 — 29 (cm. puc.[152).

sin o

Puc. 152.

s AAAIM caenyer AM = /A M? — AA? = 16, AH — uckomoe
paccrositne. AH = AM sina, AH =16 -sina, AH =16 - 0,6 = 9,6.
Omesem: 9.,6.
729. Ecain B 60KOBYIO FpaHb NPsIMO#i TIPU3MbI MOXKHO BITHCATh OKPY?KHOCTh, TO
Takasi rpaHb siBjisieTcsi KBajapaTtoM. [1ycTh CTOpOHa 3TOro KBajparta paBHa a.

3 2
Torna umeeM: Spos = 3a + 2 - \/?Ta =3+ ?)a2 = 12 4 2v/3. Otciona

a = 2. Pajnyc oKpy»KHOCTH, BMIUCAHHOH B KBapaT, paBeH MOJOBHHE CTOPOHBI
a
KBajpara: r = o = 1.
Omsem: 1.

730. Vapca,B,c, = Sapc - CC1. I3 AC,0C: CCy = OC (cwm. puc.|153).

co = §CH (1o cpoiicrsy mennan). Us AACH CH = /100 — 36 = 8.
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cO = 1—36 e, = ?. Sapc =128 =48. Vapca,p,c, = 256.

2
B,
[
[
A, : P o
B s
<7 >-/
2PN
A C
Puc. 153
Omsem: 256.
731.

C

Puc. 154.

Hano: ABC A, B1C7 — npsimasi npuama(cem. puc. 154); CCy = 12, BC' = 18,
tg LZACD =04, AC = AB.

Haiitu: TaHreHc yrsia mexxay npsimoit AC; u niockoctbio BB C.

[IpoBeném AD L BC'. Torna uckombiM yrsiom Oyuaet ZACtD. Tak kak

tg LACD = é—g = ATD T0 AD = 90,4 = 3,6. Ilna HaxoxAeHus yria
AC: D naiiném C1D. Us ACC,D: C,D? = 144 + 81 = 225.
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3nauur C1 D = 15. ZC1 DA = 90°. tg LAC, D = Cf‘}l% _ 31756 _
_ 12
= =024

Omesem: 0,24.

732. Tlycte CM — neprnieHauKyJisip, MPOBeAEHHBIH U3 Toukh C' K MJI0CKO-
ctu BC1D (cwm. pnc.@). Tak kak BC = CD uw BCy = C1D, 10 BbiCOTa
C1 K (oHa e 1 MeanaHa) TpeyroiibHuka BCy D npoxomut uepe3 Touky M. B
AKMC:

_ _CM 32 _ _
KC = =36 = sn30° = 6v/2. Tak kak ABC'D — KBajpar, T0

KC = KD,uuz AKCD umeem CD? = (6\/5)2+(6\/§)2 =144,CD = 12.

B, C
| /A
7
4 | 7145
| / Dl \
o7 M
/ / AN
B)é___,L__ _NC
/ \\ / _F -
/ —
, P
/ \\
A D
Puc. 155.
Omesem: 12.
733. Ilycts CH — Bbicota u3 C na DBC (cMm. puc.[156). Tak Kak no ycJo-
_ 4ro - CH _4-2 _ — _
Buio ZHOC = 45°, 70 OC = Snd Vo 4/2. ACOC4 paBHOOEL

peHHblﬁ \ OC L CCL HOaTOMy CCl = 4\/5 OD = OC\/§ = 4\/5\/5 = 8

Vipuampr = 64 - 44/2;
V .

Soon nop. = 32-4y/Z; LpHIMEL _ 64-4v32 _

S6OK. TOB. C32-4v2 7

Omeem: 2.
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Puc. 156.

734. 1. TTocTpouM JIMHEHHDIA yrosl ABYrPAHHOTO yryla MEXKJY MJIOCKOCTSMH
ABC n D1BC (cm. puc.[157). BK 1 BC, FK || AA;, AA; 1 ADC =
FK 1 ADC, FB — naknonHasi K ADC = FB | BC no teopeme 0 Tpéx
nepnenaukyaspax. ZF BK — UCKOMBIH.

B, C,
A, F D,
(22/_//5
]
/7’B ) - C
A K D
Puc. 157.
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2. B npsimoyroJibHoMm Tpeyrosibhvike FKB tg /FBK = %, FK =

= AA; =15 BK = %AB Kak KaTeT, Jiexkallinil npoTuBs yrya 30°, AB =
=CD = BK =5.

tg /FBK = % — 3.
Omeem: 3.
735.
B, C,
D
A, ! M
| /
| //
| 3,
[ 7/
B
Ab_ | _
///)_ ¢
zZ == N
A X D
Puc. 158.

[Tycthb pe6po Ky6a pasho z (M. puc./158). Toukn N u M — cepeaunbl péoep
DC W D,C; coorerctBento. Torna AN? + M N2 = AM?,

2 2 92
2 E 2 _ 2 fL'_: i: =
(33 +(2))+x =9, 22+ % =9, = =9, z=2
S=6-22=6-4=24.
Omsem: 24.

736. TTo ycaosuio Toukn A, B u C — cepenHbl ONapHO CKPELIMBAIOLIAXCS
pé6ep Kyba. 3Has 3To, nocrapaeMcst ycTaHoBUTb BUI AABC, 1is uero Bbl-
TOJIHUM PHCYHOK M YKayKeM Ha HEM COOTBETCTBYIOLLHE JUIMHBI CTOPOH, TIPHME-
nsis reopemy ITndaropa (cm. puc. 159).

Jenaem BbIBOJ: ecaint pe6po Ky6a o603HauuTh yepes a, o AB = BC' =
= AC = a+/1,5, cnenoBatenbio, AABC — paBHocTtoponHui. Paccrosinue
ot Touk A 1o npsimoit BC' paBHO AjinHe BeICOTH AK .
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a
2 2
a i
2 B I a
‘~\ | =
SR AV :
0 1 =~
— T —=
\ =T~ _
1o : ,I T~
1o T~
;o : / 7C
1 ! | ! //
| ‘\ | / 7’
1 / ,
1 \\ | P aq/1’5// a
! I I D)
\ .
! \ / ’ 2
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Puc. 159.

3]—18‘7{, UTO BbICOTA PaBHOCTOPOHHErO TPEyroJbHHUKa h HaXoAHUTCs IO q)Op-

myse h = %, rie b — JJMHa cTopoHbl, UMeeM AK = dy 155\& = 342/2

a:2\/§’AK:W:3'

Omsem: 3.
737. Tposengm CK | ABuOE 1 CK (cwm. puc. 160).
[Tnan pewenus: 1. [lokaxewm, uto O FE — paccTosinue oT Touku O J10 MJI0CKO-
ctu ABC.
2. Haiiném croponst ACOK.
3. Haiiném OF.
Pewenue: 1. AB L. CK, AB 1 OK, snauut AB 1. COK = AB 1. OF. To-
raa yuutbiBas, uto OF 1 C'K, nonydaem OF 1 ABC' no npusHaky neprieH-
JIMKYJISIPHOCTH TIPSAMOM W U MJIOCKOCTH. O ' — HCKOMOE pacCcTOstHUE OT TOUKH
O no nyockoctd ABC.
2.a) B AABC AC = BC kak o6pasytoine, ZACB = 60° 1o ycjoBuio =

AABC pasnocroponnuii, C K — Beicota, CK = 2\5/§\/2§ =12,5.
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B
Puc. 160.

6) B npsimoyrosishom ACOK OK = +CK? — OC? = 10.

— . _OC-OK _75-10 _
3.CK-OE=0C- 0K, OF = CK 125 =6.

Omesem: 6.

738. Jlano: Konyc ¢ uentpom ocHoBanust O u BepiuHoil S (cm. puc. [161),
SO = 15, OA = OB = 25, paccrosine ot Touku O 110 njockoctd SAB
paBHO 12.

Haiitu: AB.

A
Puc. 161.

[1nan peruenust:

1. Onyctum neprienankysnssp OH Ha n1ockocTb SADB M OTMETHM CEpeLrHY
M orpeska AB.
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2. 113 Tpeyrosibiuka SOM naitném OM.

3. N3 tpeyrosnbunka AOM naviném AM u AB.

Pewenue. 1. Ilycts H — ocHoBaHHe MepreHANKYJIsIpa, ONyLIEHHOTO U3
touku O Ha miockoctb SAB. Pacemotpum Touky M, fBJsIOULyIOCS Cepely-
Hoit otpeska AB. Torna OM L ABu SM 1 AB B cuy paBHOOEIPEHHOCTH
TpeyrosbHukoB OAB u SAB. 3uauut, AB 1 mu. OSM. [TosToMy my10cKOCTb
OS M — niockocTh, Tpoxoasiias uepe3 Touky O 1 nepreHuKyIsipHas naoc-
koct SAB. CiienoBatesibHO, Touka H JieXKUT Ha oTpeske SM.

2. V13 npsimoyrosibHbIX TpeyrosbHukoB SOH u SOM Haxoaum

i _OH _4 _3 _4
sin ZOSH = 5¢ = ¢, cos LOSH = 2, tg LOSH = 3,

5
OM = SO -tg ZOSH = 20.

3. B cuay teopembr Ilucparopa us tpeyrosbHuka OAM nogyuaem, 4to
AM = /252 — 202 = 15. 3Hauut, AB = 2AM = 30.

Omeem: 30.

739. ITyctb SO — Boicota Konyca. Iposeném OK 1 SA (cm. puc. [162).
Umeem: MN L SA noycaosuto, SO L MAN = SO L MN =

MN 1 SOA 1o npusHaky nepreHauKyJspHOCTH NPSIMOH 1 MJIOCKOCTH,

OK Cc SOA= MN 1 OK.

S

M
Puc. 162.

Takum o6pasom, OK — obwuit neprnenaukyasp npsmboix MN u SA, a
3HAUMT, €ro JIMHA €CTb PACCTOSHHE MEXK]Ly HUMH.
- V3
. . 3
OK = 20-0A _ _ 50-04 _ —35.

SA  \/50%+ 0A> 2
Y 7 (1)

Omsem: 3,5.
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740. Hano: ummunap, O By— paauyc ocHoBauusi, OB; = 6, BC' — xopja,
AB = AC =12, AAB;C7 — npoekuus AABC na ocuoBanne, AAB,C; —
npaBuibHBIN, BM M) B1 — oceBoe CeueHue.

Haiitu: SBMM131 .

Pewenue. Cnenaem ueptéx (cm. puc.[163).

[Tycts a — nmuna croponsl AABC, torna Beicota B1D = %ﬁ’ a paauyc

% -B1D = a_\g/g' [To ycnosuio B1O = 6, Torna

CLT\/? —6,a=6v3. ABB,A: BB, = \/BA? — AB? =

— /122 = (6v3)* = 6. Sp,om, = BBy - BM =6-12 =72,

Omeem: 72.
741. Tposeném AH L BC' w HH, || AA; (cm. puc.[164).

1.AH1BC = A;H1BC no teopeme 0 TPEX MepreHHKyJIsIpax.
AAlLABC = AAlLBC, HH, || AAl = HHlLBC, TOTrJ1a 4A1HH1 -
JIMHEHHBIH yroJi Mex 1y njockocTbio Ay BC' u miiockoctbio By BC.
/AHH, = /AHA, + ZA1HH,, ZAHH; = 90° =
= ctg ZAlHHl =tg ZAHAl

2. TTo ycaoButo ZBAC octpoiit © AABC paBHoOeapeHHblil. = AH —
Memuana k cropoe BC' u 6uccexrpuca ZBAC = O € AH, rae touka O —

OCHOBaHUs uuauHapa B, 0 =
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Puc. 164.

LLEHTP OKPY>KHOCTH, onucanHoll okosio AABC, torna AH = AO + OH.
B ABOH OH = VOB? — BH? = /262 — 102 =
= /(26 —10)(26 + 10) = /16 - 36 = 4- 6 = 24, AH = 26 + 24 = 50.

_AA; _ 80 _
3. B npsamoyrosibHom AAH A, tg LZAHA, = A0~ 50— 1,6.
Omesem: 1.,6.
742. 1. Ilycts AB = a = AC, AM = b, R — pajiyc oCHOBaHUS

2
(em. puc. 165). Torna Sapc = % - AM - BC = 10bum Sapc = 4}§C -

¢

TN
.
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= 26 a’?. s NAABM = AM? + BM? = AB?. Tlonyunm cuctemy

10b = 2-a2
267 OHa nMeeT 1Ba NMOJIOXKUTENbHBIX peliienus by = 50,
b2 + 100 = a?.

a; = V52-50u by = 2, as = v/52-2. Tak kak 1o ycqaosuio ANABC —
TyNnoyroJibHbil, 10 ¢ < BC = 20. 3nauntr AM = 2.

MM, =10~ 005

2. 13 AMMlAl =tga =

Omsem: 0,05.

743. 1) Uerbipéxyronbiuk ADBC' siBnisieTcs NpsIMOYroJIbHUKOM, TaK KaK €ro
nuaronanu AB u C'D paBHbl v Touko# nepeceuenus O neqsites nonoJgam. Cie-
JIoBaTesibHO, yros Mexay npsimbimi A1 C'u BD pasen yriy LA1C A

(cMm. puc.[166).
2) ¥Yron LA C A Haliném u3 npsiMmoyroJibHoro tpeyrojbiuka AA1C. Ins
p- DB

9TOTO BBIUMCJMM cHauasa cropony DB. sin ZBC Do

DB = DC -sin ZBCD = 2/30 - \/_ = 6+/3. [ockonbky DB = AC, 10

A/é} = i = —.Tak kak 0 < ZA1CA < 90°,

1tg LACA =
umMeeM: tg LA 63

noJydaem ZA;C A = 30°.

Sl

4
\
\
\
\
\
\
—~ 72\_—)&"/3\
\— N
N
\//ﬁ\\/
==
Puc. 166.

Omesem: 30.
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744. 1) Yerbipéxyrosbiuk ADBC' sBssieTcsl NpsiMOYroJIbHUKOM, TaK KaK €ro
jquaronamn AB u C'D paBHbl U TouKoil nepeceuenusi O Je/siTCs MOMOJIAM.
CuaienoBaTtesibHO, yroa Mexxay npsmbiMi A; D u BC paBen yriy ZA1 DA (ewm.

puc. 167).

2) Yron £A; DA Haiiném u3 npsiMmoyroJibHoro tpeyrojibHuka AA; D.

. 1 1 V2
sin/BCD = 7 = cos £LBCD = |1— 3705 (Tak kak £LBCD
OCTpBbIH ).
BC V2
Tak kak cos ZBCD = Do O BC = DC - cos /BCD =12v/2 - Nl
= 8v/3, a nockosibky BC' = AD, umeem: tg LA DA = AA, _ 8
AD 83

Tak kak 0 < LA DA < 90°, 0 LZA1 DA = 30°.

1
7

S

———— — B
T/~ /7/" ~ N
N AN

A C
Puc. 167.

Omsem: 30.

745.1ano: AB, CD — muamerpol; OA =5; AA; = 4.
Haiitu: Tanrenc yrana mexxay A;C w BD (cm. puc./168).
DB || AC, nostomy uckombiM yriom 6ynet LA;CA. Us AABC 1o Teopeme

[Tudaropa AC = 8.tg LA1CA = % =0,5.

Omsem: 0,5.
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746. AK = A\ K — %AAl — 6 CL = éClL - icc1 — 3 (cw. puc.[169);

AC =+vAO?2+0C? =4; ZLCA =90°= AL =AC? + LC? =

= /16 + 9 = 5. Onycrum nepnenauxynsp K Ky va CCy. AKK L =

= ANACL, rak kak KK, = AC, K;L = LC, /KK L = ZLCA, 3nauut
KL=AL=5.

[To Teopeme KocunycoB us AALK

AK? = KL? + AL? —2KL - AL - cos; 36 = 50 — 50 cos o, cos @ = %;

sina = v1 —cos?2a = %

Omsem: 0,96.
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47 _ _ _ CiN _
T47. AM = A1A— A1 M =18, N = ClN 3CN.

CCi=CiN+CN = 80N = 24, orciona CN = 84 3=0;

CiN +24 -9 = 15. AC = VAO? +0C? = 12; ZNCA = 90° (cm
puc.[170) = AN = /AC? + NC? = 15. Onyctum nepnenuxyasp u3 N Ha
AM B TouKy N1. AANC = NANN; (AN — obuasi, ZACN = LZAN|N
/ZANC = ZNANy), snauutr AN; = NC = 9. N\M = AM — AN; = 9,
= MN = VMN,>+ NN,;? = 15.Ilo Teopeme KocuHycoB u3 AAMN
AM? = AN? + NM? — 2AN - MN - cosc;, 324 = 450 — 450 cos a,
cosa = 0,28.

Puc. 170.

Omsem: 0,28.
748. 1ano: konyc, AABC— oceBoe ceuenne, AABC — npaBuibHbIH, B KO-

HyC BrucaH wap, Vi = 8.
C
5\
9

Hawru: Vk.
Puc. 171.
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Pewenue. Cnenaem ueptéx (em. puc./171).
1. OceBoe ceuenne KoHyca — paBHOCTOPOHHHUH TpeyrosbHuk AABC. T1po-
BenéM Boicoty C'O. lllap BrHucaH B KOHYC, OCeBOe CedeHHe Iapa — OKpyXK-
HOCTb, BliMcaHHasi B TpeyroibHuK A ABC'. 3Hasi 00béM apa, Hailiém ero pa-

3 /
qye r = 010.Vy = §7T7"3, 471; =8 r=7} %: f/é

2. B AABC naiiném Bbicotry CO u cropony AB. r = %CO KaK pajauyc

OKPY>KHOCTH, BITUCAHHOH B NpaBUJbHbIHA TpeyroibHuk. CO = 3 vg, CTOPOHA
s

e
™
AB:@,AB:—:Z\/ii’/é.

V3 V3
3. Hainém o6bém konyca. Vi = %ﬂ'RQh, h=CO,R=0B= %AB =

2
:\/g.i’/g. w=1w<\/§-§’/g> -3§/gzwzl&
™ 3 ™ s ™

Omesem: 18.
49. Pewenue. TlpoBeném BoicOTh 0OcHOBaHUi pudMbl AD u A1 Dy

(cm. puc.[172).
Bi

Di

Puc. 172.

Touku E u Ey — ueHTpbl ocHoBauuil. EE; || AAq,
AA; L nn. ABC = EE;, 1L nn. ABC. Touka O — cepenuna E'F;. Tak kak
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paccrosinusi oT O 10 BCeX BEPLINHH NPU3MbL paBHbl, TO O — LEHTpP ONMCAHHOH
0KOJ10 TIpU3Mbl cpepbl. 3Hast 06bEM npuambl U uto AA; = 2AC, naiiném AC.

2
OGosnaunm AC = a. Vip = Sapc - AA1, Sapc = & ﬁ, AA; = 2a,

4
v _a*V3 d®V3 27 5 54 . 4 54
mnp 2 ) 2 ﬂ" ﬂ'\/g’ 7r\/§
AR = 2 _ a3 —a op-1
AABO: AE = SAD, AD = &Y :>AEf\/§,OEf2EE1,

EFE, = AAl, AA1 =2a= OF =a.

2
AO = VAE? + OF? = (%) ya2=20 _ 2 3/ 54

3
Haiiném nckombliii 06béM. V' = %WR?’, R=A0,V = %w 2 5—4> =

_ 4.-71-8-54
3-3v3-7-V3

Omsem: 64.

750. lano: SABC— nupamuna, AABC — npaBUJbHbIH,
AB = 12v/15, ABSC — npaBusbHbll, . BSC 1 nu. ABC, okoJio nupa-
MHUJIbI OTTHcaHa cdepa.

= 64.

Haiitu: panuyc cepsl R.

Puc. 173.
Pewenue. Tlo yeaosuo ni. BSC' L nan. ABC (em. puc. [173), AABC
u ABSC — npaBusbhble, BbicoThl AD n DS B3aUMHO MepreHanKyJIsipHbI.

Touka E — nentp AABC, touka K — uentp ABSC,OFE || SD,OK || AD,
3Hauut, OA = OB = OC = OS = R, touka O — UEHTp chepbl, OMTMCAHHOH
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oKoJ1o nupamupl, paguyca R. AABC = ABSC, AD = w -
— 18V15, AE = ZAD, AE = 2 -18V/15 = 12V/15. OF = KD = 55D,
SD = AD, 5D = 1 18V/15 = 6\/I5. AAOE: A0 = VAE? + OFF =

= /(12v15)” + (6v/15)” = +/900 = 30.

Omesem: 30.
751. Jlano: SABC— npaBuibHasi nupamuia, £ SAO = 45°,
A1 B1C1 As BoCy — nipuama; Bepiuntbl Ap, By, C1, Jiexat Ha 60KOBbIX pEGpax
nupaMuJibl; BeplinHbl Ao, By, Co, nexat B . ABC; A1 B1Bs As,
A1C1C5As, B1C1C5 By — KBaapaThl; 0KOJIO UpaMHJIbl oTiicana cdepa.

Haiitu: panuyc coepol R.

Puc. 174.

Pewenue. Tupamuna SABC— npasusbHasi, SO — BblcoTa
(cm. puc. 174). Tlpusma BnMcana B nupamuiy Tak, uto A; Ay | na. ABC,
3HauuT, Ay € AD, ananornyno Cy € CO, By € BO, rne AD — BbIcoTa oc-
HOBaHUS NUpaMuJibl, A Doy — BbICOTa HUXKHETO OCHOBAHUS NpU3Mbl, A Dy —
BbICOTA BepxXHero ocHoBanusi puambl, A1 Dy || AsDs. AAOS ~ NA101S
(£S — obuwmi, LZAOS = ZA10:5). Afllgl = 5—001 Hainém nounbl oT-
PEe3KOB, BXOISIIMX B mponopiuio. [lycth @ — miuHa pebGpa npuaMbl, TOrIa

A\Dy = GT‘/g 4,0, = %AlDl, 4,0, = % SO, = SO — a. Tlo yesosmio
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ZSAO = 45°, snauur, SO = AO = BO = CO = R, rie R — pamuyc ce-

Pbl, OMTMCAHHOH OKOJIO
R-V3_ R V3_ 1
a

MnUupaMuibl. HpOHOpHI/Iﬂ MpUMET BUL: R ' a R_a
—a _

RV3—aV3=a R= 7@(\/3; 1).I—oncn08n}oa:3—\/§,
o VBWVE-D(VE+1)

= 75 =2.

Omsem: 2.

752. lano: SABC D— npaBuiibHas nupamuaa, ZSAO = 45°,
A1 B1C1 D1 Ay BoCy Dy — Ky6; Bepuutbl Ay, By, Cy, D1 JexaT Ha 60KOBbIX
pé6pax nupamujibl; BepiliHbl Ao, Bo, Cy, Do jiexar B . ABCD.

Haiitu: V ky6a.

Puc. 175.

Pewenue. . Iupamuna SABC'D — npasunbHasi, SO — Bbicota (cM.

puc. 175).
1. O6o3naunm AD = a, A1 D = x.

9. AAOS: AO = GT‘/? % —tg /A, SO = AO - tg /A,

S0 = —“\2/5 g 60° = —G\Q/g.
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9v6 5 _ (22+9V06) -6 _

3. Vrmp. = %SABCD : SO, %ag . CLT\/G =11+

2 B 2v/6
= w NAOS ~ NA1015(£S — obuwmit, ZAOS = ZA1015).
AO _ 0OS av2-2 a6 V6

1
A101_0152-x\/§_2(a\/§_$>’x av6 — 2z’
2

a\/6—2x=x\/6,x: a\/é

V6 +2
— _( a6 3_ a’ - 6v6
V= 3’VK'_<x/5+2> C (V6+2)°

(224+9v6) - vV6-6v6  36(22+9v6)

T 2(6v6+ 361 12v6+8)  2(18v614d)

Omsem: 9.

753. JlaHo: B KOHYC BMcaHa npaBuibHas nupamuna SABCDEF,

AB =+vVV3+4+1, Vi =4+ 2V3.

Haiitu: ZASF.

Puc. 176.

Pewenue. . I1o ycnoBuio B KOHyC BriMcaHa npaBuibHas nupamuaa, SO —
BricoTa, SO = h, AF = OF = R (cM. puc.|176).
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1.VK_, 7TR2h, h = 3gz,comacr10ymosmow:3,h:%,h:
_4+2V3

V31T

\/_ 2

2. ASOF: SF? = OF? + SO? SF? = (V3+1) + (4\7—113) -

_ (VB4 (4+2\/§) _3V3+9+43V3+14+164+16V3+12 _

(V3+1)° 3+2v3+1
_ 223438 _ 11v/3+19
4+2v3 243

Paccmorpum AASF. T1o TeopemMe KOCHHYCOB!
AF? = AS? + FS§? —2. AS - FS-cos ZS cos £S =
2(11V3 +19)

yrvs  _(VSF C(22v3+39) — (2V3+2+3+V3)
2(11v/3 +19) a 2(11v/3 + 19) a
2+
_ 22V3438-3V3-5 _  19v3+33 _ V3(ILWV3+19) 3
2(11v3 + 19) 2(11v3 + 19) 2(11v3 +19) 2

cos /S = § LASF = 30

Omesem: 30°.
754. lano: SABC — npaBu/ibHbIA TeTpasap, cdepa BIHCaHa B TeTPasap,
Ry, = V6.

Haiitu: AC.

Pewenue. Tlo ycioBuio Terpasap npaBuibHbli, SO —BblcoTa
(cM. puc.|177). Haiiném SO. IlycTb @ — nanHa cTopoHbl TeTpasapa. [1pose-
ném anocgemy SD.

ASOD: SD = aT\/ﬁ oD = %AD, oD = %5 SO =/SD2—0D? =

2 2
- \/(CLT\@) - <aT\/§) = a\/g = %6. Cdepa Bnucana B TeTpasp,

EK — paauyc cdepsl, sHauut, EK 1 SD. ASOD ~ ASKE (£S5 —

obumit, /SKE = /SOD). %3 - g—g, 6?\/\/56 - a%/ﬁ :
2. (T - \/6>
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S
B
A
O D
C
Puc. 177.
3v6 = “T\/g—\/aa:m.AC:lz
Omsem: 12.
755.

[Tycts My, N1 — npoekuuu Todek M n N Ha HUKHee OCHOBaHHWE LUJIWHIPA
(cm. puc. 178)). Tak kak M N u PQ niexaT B napaJsijieJbHbIX MJI0CKOCTSX, TO
paccTosiHie MeX1y HUMH PaBHO PACCTOSIHHIO MEXKJLy STHMH MJIOCKOCTSIMHU, TO
ecTb BbicoTe LuanHaApa h = v/15. [lycTh Touka O — LEHTP HUAKHEro OCHOBA-
Husl uuanHapa, K — Touka nepecevyenust M1 Ny u PQ). PQ = 4 kax nuamerp

ocHoBaHusl. Tak Kax %g = %, Tto PK =3, KQ =1=OK.Haiiném M N;.
Onyctum nepnenaukyasip OS na M1 Ny. Is AOSK:
0S = OK - sin30° = %

[Tudparopa SNy = / ON;?> —0S8% = \/3,75. M, S = SN, =

MN, = 2NS = /15. Ilycts AP u QB — nepnenmukyaspsl K My Ni.
Tak kak m1. MNN; L nn.PM;1Q, to AP u QP Takxe neprieHuKyJsip-
Hbl K 1. MyMN = AP u QB — Bbicotbl nupamut MNPK u MNQK

. ON; = 2 Kak paJyyc OCHOBaHHsl = 10 TeopeMe
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COOTBETCTBEHHO, MpoBe/iéHHble K 0611ieMy ocHoBanuio MNK. N3 AAPK:
AP = PK -sin30° = 1,5. Us AQBK: QB = KQ - sin30° = 0,5. O6bém
MN P(Q) paseH cymme 00béMoB M NPK u MNQK, To eCTb

Vunrg = Vunorx + Vunrk = %SMNK - QB + %SMNK - AP =

=L Ly uN@B+AP) =L 15.2=5
3 2 6
Omsem: 5.
756.0[13:y > —1,y # 0.
(y+1) -z
logg +40g2(y-%1) log, 3, 10%2‘__};___ = log, 3
22x+2y 22y — O7 227;+4y _ 2y2;
_ 3y _ 3y
Qiil£:3, Ty RS P
, y4 V2 — dy 3y 2y eIlIM BTO-
rHly=ys o lr= T g e
poe ypaBHeHHe CHCTeMbl. By _yi—dy 6y =y> —4y? +y° — 4y
y+ 1 2 ) ’
3 —3y? — 10y = 0. Tak Kak y # 0, pasaesum o6e yacTH ypaBHeHHs Ha y.
Yy —3y—10=0; y1 =5, yo = — —1.
Eciny =5, 02 = g

[Tposepka:

[Tepeoe ypasnenue. logg 52 +logy(5 + 1) = —logy 2 + log, 6 =
= log, 3, log, 3 = log, 3.

Bropoe ypaBuenne. 470 - 4% — 225 =225 225 = (0 =0.

Omsem: (g, 5) )

757. x > 0. [Iposiorapudmupyem nepsoe ypaBHeHHe 10 OCHOBAHHIO 2.
{yb&w:& {y@—D=&
loggz =y —1; logoz+1=y.
Pewmm nepsoe ypasrenue. y? —y — 6 = 0; y; = 3, yo = —2.
l)Ecimy =3, 10logyx =3 — 1, x = 4. (4;3) — pelieHne CHCTEMbI.

2)Ecmy = —2,10logy x = -3, x = % (g, —2) — pelleH’e CUCTEMBbI.

Omsem: (4;3); (8’ 2)
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x>0,

TEQ . z 74‘ 1,
758. O/13: Y >0,

y# 1.

2
Y-yt — 4y — 3y =0, yr® —4y* — 3y =0,
log, (zy) = log, x*; 1 +log, y = 2log, x;
y(z® — 4y —3) =0,

1 {x2—4y—3=O g*)7
1+ Tog, = = 2log, z; log, z + 1 = 2log; .
Pewnwm Bropoe ypasuenue. log, x +1 = 210g§ x, 210g§ xz —log,x —1=0.
Myctblog, x =1t, 2> —t —1=0; t; =1, to = —%,

I)log, » =1, x = y. [loncraBum = = y B ypaBHenue (). y2 —4y —3 =0,
Y12 =2EVA+3; y1 = 2+V7, yo = 2— /7 — He yI0BJETBOPSIET yCJIOBHIO
y>0.2=2+V7, y=2+T.

1 1 1
2)log, x = —=. © = ——, NOJACTABUM B ypaBHeHue (x). = — 4y — 3 = 0,
) log, 5 7 yp ) 5
1 -4y —3y =0, 42 +3y—1 =0, y, = —1, yo = i. y = —1
He ynoBJieTBOpsieT yejoBuio y > 0. Ecimmy = i, Tor = ——, x = 2. B
1
4

006J1aCTH JI0MYCTUMbIX 3HAUEHHH MPOBeJIeHbl PABHOCHJ/IbHbIE TTPE0OPa30BaAHMUSI.

24+ V72 +V7); (2; i) — pellIeHUs CHCTEMBI.

Omesem: (2+ VT2 + \/7), (2; i)

759. [1peoGpasyeM BblpaxkeHHs1, CTOSIIINE M10]] 3HAKOM Jiorapudma.
30 2’+z-102—104+30 2% —9z+20
Iz —10+ = - _
z+1 z+1 z+1

@5 -4
N r+1 '

6 5  6r—24-5x+25 z+1 _
r—5 x—-4  (x=5)(x—4)  (z-5)(z—4)

—1
_ (w) Otoamaun E @D
z+1 z+1

2)
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8logyt =logyt ™1 +9, 8logyt = —logat + 9, logyt =1,¢ = 2.
—5)(z—4
% =204 -1, 22— 92 +20 =2z +2 22— 11z +18 =0,
xr1 = 2, T = 9.
[TpoBenéHnble MpeoGpa3oBaHus He MPUBOJAT K MOTEpe KOPHEI.
[IpoBepka:
1

)z = 2; 8logy(2 — 10 + 10) = 8, logz(—2+2-§>+9:—1+9:8,

8 = 8. £ = 2 — KOpPEeHb UCXOJHOTO YPABHEHHUS.
2)a = 9;8log,(9— 10 +3) = 8log, 2 = 8, log2(%—1) 19=-149=38,

8 = 8.z = 9 aBJdeTCsA KOPHEM UCXOLHOTO YPABHEHHUS.
Omsem: 2;9.

760. YripocTHM BBIpaXkKeHHs!, CTOSIIIME MO/ 3HAKOM Jloraprdma:

h 2 n 1 _2z—44+zx+1 3z —3 _
3x+1) 3x-2) 3@+)(x-2) 3@x+1)(z—-2)
3(z—1) x—1

3+ D)(x—-2)  (z+1)(z—-2)
2 _xz—x—QZ (x—2)(x+1)

2z — - :
)e rz—1 r—1 z—1
_9 1 _
O603HauUUM (z=2)(z+ ):t. r—1 =t~! rtorna
x—1 (z+1)(z—2)
logy t™1 +3 =2logyt, —logyt+3 =2logyt, 3logyt =3,logyt =1,t = 2.
-2 1
%zlx#l,(x—2)(x+1):2x—2,xz—x—2:2x—2.
22 —-3x=0,z=0umz—3=0, z=3.
[TpoBepka:
D=0 logy(2 - 1) +3=log L +3=-1+3=2
TUPP\3 6 22 ’

2log, (O — 0—31) =2logy2 =2, 2 =2. x =0 — KOpeHb ypaBHeHHUs.

_ 3. 1 l) — log —21
2)x =3; 10g2(6+3 + 3 =log 22
2 =2. z = 3 — KOpeHb HUCXOJHOr0 yPABHEHHUS.

+3=—-1+3=2 2log,(3—1) =2,

Omesem: 0; 3.
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761. I1peo6pasyem BblpaxKeHHsi, CTOSILIME M10]] 3HAKOM JiorapUgma.

1) 2 1 _2x+4-—x+1 _ T+5
z—1 z4+2 (z—1)(z+2) (z—-1)(z+2)

_(a-D@+2)) "
x+5 '
18 2?45 —4x—20+18 2?42 -2

2 —4 = = =
)z +x+5 r+5 r+5

_-D@+2) . O603HaunM -N@+2)

T+95 T+5
logyt™! +4 = 3logyt, —logyt+4 = 3logyt, 4 = 4logyt, logyt = 1,
% =2, x# -5, (r—1)(x+2)=2(x+5),
242 —x—2=22+4+10, 22—z —12=0, 1 =4, o = —3.
[TpoBenénuble mpeo6pa3oBanust He MPUBOAST K OTepe KOPHEH.
[IpoBepka:

= t, Torma

t=2.

)z =4 log2(§—%)+4:10g2%+4:—1+4:3, 3=3.2=4—

KOpPEeHb UCXO/IHOTO YPaBHEHHSI.

2 1

=—-1+4=3, 3=3. = —3 — KOPEHb UCXOJHOTO YPABHEHHUS.
Omeem: —3; 4.
762.700 = 7-22 .52 torjpa 510 . 73746 . (23)22z+d — (7. 22 . 52)4-3z
510 . 7346, gbw+12 — 74=3w 986w . 58-62 Tak kak npaasi uacTb He paBHa

HYJII0, pa3ae/ium o6e yacTu YPaBHEHHsI HA BbIpa>K€HHE, CTOSIIIEE B HpaBOﬁ ya-
26:E+12 510 73x+6

_ 12c+4 | £6x+2 | 76z+2 _
CTH. D i 1, 2 -5 -7 =1,

22(6w+2) . 56w+2 . 769:+2 =1, 46x+2 569:+2 . 76z+2 — (4 .5 7)07

14057+2 — 1400, 62 +2 =0, = = —%.

Bce npeobpazoBanust ObLIM PABHOCUJBHBL, T = —

Wl

1
) -z
meem: —g
763. O13: x > 0. PaccMoTpuM BTOpO€ ypaBHEHHE CHCTEMBI.
vt — 312 .2 = 0, x(a¥ — 3'2) = 0. Tak kak © # 0, T0 2¥ — 3!2 = 0,
x¥ =312
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[ToncraBum 2¥ = 3'2 B neppoe ypasnenue. y%—logs 312 =y, y>—y—12 =0,
y1 =4 y2=—3.

1)Ecmuy = 4,10 2% = 312, 2% = 274, 2 = £27. Takkakx > 0, 10 (27;4) —
pelleHHe CHCTEMEL.

2)Econy = —3, 10 23 = 312 (l)g =818, L8, 0= & (d-3)

y b b x b x b 81 . 817

— pelenue cueTeMbl. [TpoBepKa nokasbiBaert, 4To 00e Maphbl sBJAsIOTCS pelle-
HUAMH CHCTEMbI.

Omesem: (27;4); <8i1’ —3).

4(x7y)2+:1: — 4:1:+1’
764. { 5a:+y*1 — 52.

Ecmia > 0, a # 1, To nokasatesbHoe ypaBhenue af () = a9(®) paprocuibHo

)2 o —
yYpaBHEHHIO f(m):g(x),noaTOMy{ ;x—’_ yyi 1+_:E2_ z+1, &
x_y:]-v
—y=1
_ 2:1 €T Yy ) _ 9.
Jj+y:3’ Ty =3 x—y:—l,
Y ’ x+y=3;
T =2,
y=1
< =1,
y = 2.

(2;1); (1;2) — ucKoMbIe pellieHHs] CHCTEMBL.
Omsem: (2;1), (1;2).

765. 06031-13141/11\4 3*=a, a>0; 2% =b, b > 0, Torna
3a? — 3b% = 231, a® —b% =177, (a—Db)(a+b) =77,
2a — 2b = 14; a—b=T, a—b=T,;

T(a+b) =177, a+b=11, a=29,
a—b—? a—b=T,; b=2.
Yy
2 g: _
2 =2 5 1, y=2.

Wrak, 3* =9, 3° =32 =2, 2
(2;2) — pelleHue CHCTEMbI.

[Ipeo6pazoBanust paBHOCHJIbHHI.

Omsem: (2;2).
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766. UTo6b1 HaliTH abcliMCcChl TOUEK TepecedeHtst rpadruKoB IaHHBIX PYHKIHH,
JIOCTaTOYHO PELIUTh CJIeylolllee ypaBHeHHe:

16 - 1221—1 _ 421+1 _ 3232—1 -1 ) B )
Z 3210 G- (wr1) (a_a) O TF 2075
16 - 122171 . 42x+1 _ 32171 -1 )
2?2 — 32— 10 T 10+ 32 — 2%’
16 - 122171 _ 42:1:+1 + 32w71 -1 _ 0o
22 — 3z + 10 ’
42x+1 . 32w—1 _ 42x+1 + 32x—1 _ 1 _ 0
(x+2) (x—5) ’
42z+1 . 32:1771 _ 42:L’+1 + 32:1:71 —1= 0,
_ 42m+1 +1= 0’ _ _
(4236—}-1 + 1)(323&' 1 _ 1): 0, 32171 i O’ 32;c 1 _ 1= 0, 323: 1 _ 1’

32t71 =30 22 — 1 =0,z =0,5. = 0,5 ynosaersopsier OJ13.
Omsem: 0,5.
767. [1aan pewienus. 1. T1lpeobpasyem ypaBHeHHe, UCIIOJL3YsI CBOUCTBA JI0-
rapudmoB. 2. CBeliéM ypaBHeHHe K KBa[paTHOMY, Clie/1aB 3aMeHy ¢ = logg .
Peuterue. 1) OJ13 suipaxenuii log3 = + 3logie 4 4 log4(92) u
71837 + 5log, 22 apasercs MHoxkecTBo o € (0;400). [Tpn 2 € OJ13 nanuoe
ypaBHEHHE MOYKHO 3aMucaTth B BUJIE:
log3  + (3l m)logg “ +4log; 9+ 4logy x = 2'°% % 4 101log, ,
log2  + 2'°83 % 4+ 8 4 4logs = '°%3 % 4+ 10log, x, log3 = — 6logy 4+ 8= 0.
2) Cnenas sameny t = logs 2, noayuaem: t2 — 6t +8 = 0,1 = 2, ty = 4.
BosBpaliasich K nepeMeHHOMH &, HMeeM COBOKYTHOCTb!
logs x = 2, z=29,
logsx =4 x = 81.
O6a HaliieHHbIX 3HAueHusl x1,xo npuHamiexkat OJI3 u, 3HauuT, SBJASIOTCS
KOPHSIMU HCXOJIHOTO BbIPaXKEHHSI.

Omesem: 9; 81.

768. T1nan peuenusi: 1. [Ipeo6pasdyem ypaBHeHHe, HCII0JIb3YSI CBOMCTBA JloTa-
pucdmoB. 2. CBesiéM ypaBHeHHe K KBaJpaTHOMY, clie/1aB 3aMeHy t = logg .

1. OM13: z € (0;400). log2 z + 69855 = —log, (622) = 9% * 4 log, (2%)’

logg « + (G x)logﬁ " —logg 6 — logg #* = 2% + logg x — logg 67,
logs = + x'°8 % — 1 — 2logg x = x'°8 * +-logg  — 3, logs = — 3logg = +2 = 0.
2. Cnenas 3ameny t = logg x, nostyuaem ypashenue t2 — 3t +2 = 0,¢; = 1,
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. loggx =1,
to = 2. BosBpalasicb K nepeMeHHOH x, HMeeM COBOKYIHOCTb
logg x = 2;
x=6¢c Ol3, _ _
= $=36€Oﬂ3; = x1 = 6, z90 = 36.

Omsem: x1 = 6, x9 = 36.

769. J1151 HaxoKeHHst aGCLUUCC 0OIIMX ToueK rpaduKoB yHKIMHA HEOOXOAUMO
pelnThb ypaBHenue f(z) = g(x).

[lyets ¢ = 3%, ¢t > 0. Torna ypasuenue f(x) = g(x) npumer B
t;jf’ = 352_‘?,0&3:15 £1654+3=32+415 32—t +3 =0
2t —-3)—(t—-3)=0;(t—-3)(t2—1) =0;t; = 1;ty = —1;t3 = 3.
Tax kak t; He ynosJserBopsier OJ13, a to — ycjoBuio ¢ > 0, TO pelllieHue UC-
XOJIHOTO YPaBHEHHS MOJyUdM, pelinB ypaBHenue 3° = 3. Mrak, x = 1. Torna
f(1)=15.

Omesem: (1; 15).

. Tty z—y 1 1,. . 1
sin - COoS ==, —(sinz + siny) = =,
e 2 2 2 2
70. Pewenue. 1 )
sinx~siny:1; Sinx-siny:z;
sine =1 —siny, sinzx =1 —siny,
(1 —siny)siny = i; 2(siny — %)2 —0;

1

sinx:i, x:(—l)”-%—&—ﬂn, nez,
1

siny:§; y:(fl)m~%+7rm, me Z.

Bce npeo6pasoBanust 66111 paBHOCHIBHBIMH.

Omesem: ((1)" . % +mn; (=)™ - % + 7rm> , n,m € Z.

771. Peluene: { cosz +cosy =1, { cosr =1—cosy,

4dcoszcosy = 1; 4(1 — cosy) cosy = 1.
Petnm Bropoe ypaBHeHue nocseHei cucrembl: 4(1 — cosy) cosy = 1,
dcosy — 4dcos?y = 1, 4cos?y —4dcosy +1 = 0, (2cosy — 1)2 = 0

COST =

_1 1.1 ’
:>cosy—2,cosx—1 5 2.I/ITaK, sy

)

= D=
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x:%—i—%rk,keZ,
x:i§+2wk,kez, y:i%—i—Qﬂn,neZ;
y::|:§+27rn,n€Z; x:f%JrZwk,kGZ,

y:j:%—i—%m,neZ.

(% + 27Tk;i§ + 27rn), ( — % + 27k; i% + 27m>, k,n € Z — pellienune

HUCXOJIHON CHCTEMBI.

Omsem: (E + 27Tk;:|:§ + 27rn), ( -T4 27Tk;ﬂ:§ + 27m>, k.,neZ.

3 3
772.Cnenaem 3aMeHy nepeMeHHOH ¢ = —% sin’z, t € {—%; O} .
3tg?t + 2tgt — 1 = 0, 3T0 KBaApPaTHOE YpaBHEHHE OTHOCHTEJLHO tg t HMeeT
1

JBa KopHsl —1 1 =. Ho npu ykazaHHOM NpoMexKyTKe U3MeHEHHS ¢, TAHTEHC 13-

3

MeHsteTcst Ha poMexkyTke [—1; 0]. Tak uto Kopenb tgt = % — NOCTOPOHHHMH.

2

tg(—ﬁ sin? .13) =—1; —Tsin?z = —E; sinz =1; cos?z =0; cosx =0,
4 4 4
TO €CTh T = % + 7wk, k € Z.
Omeem: % +7nk, ke Z
773. Cnenaem 3aMeHy nepeMeHHol t = % cos?x,t € {O; ﬂ .

5tg?t —4tgt — 1 = 0, 3T0 KBagpPaTHOE YPaBHEHHE OTHOCHTEJLHO tg t HMeeT
JBa KopHs 1 H —%. Ho mpu ykazaHHOM nmpome:KyTKe M3MeHeHHUsl ¢, TaHTeHC
uaMensiercsi Ha nnpomexxytke [0; 1]. Torna BTopo#i KopeHb — OCTOPOHHHUH.

tg;(E cos? 1:) =1 Teos?z =T cos2z = 1; sin®z = 0; sinz = 0, To ecTb

4 4 4’
=7k ke Z.

Omesem: vk, k € Z.
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3sin?z —6sinz +3 2 —2sinzx

774. Pewenue. - =1;
sinx + 2sinz + 1 + sinz + 1
. 2 . .
sinx — 1 sinez — 1 sinz — 1
: —2— — 1 =0, cnenaem 3ameny t = —;
sinx + 1 sinx + 1 sinx + 1

3t2 — 2t — 1 = 0, umeeM jBa KopHa 1 1 —%.
B cayuae t = 1 npuxoaum K HeBepHOMY paBeHCTBY sinx — 1 = sinx + 1,

B cJlyuae t = —% nojyuaeM —3sinx + 3 =sinx + 1; sinx = %,

T = (—1)’6% + 7k, k € Z.

OO6nacTb I0ONMYCTUMBIX 3HAUEHUH Onpee/sieTcsl yeaoBUHeM sinx # —1, KoTo-
poe€ MpH TaKUX T BbITOJHSETCS.

Omsem: (—1)FT 4+ nk ke Z

6
1 —sin2x 2sinx — 2cosx
75. — = —1, OJI3: si 1.
sinz — 2sinz + 1 sing — 1  OA3: sinw #
sinz — 2sinzcosx +cos’x  2sinx — 2cosx
sin“x —2sinx + 1 sinx — 1
sinz — cosz\ > sinx — cosx
— | —2———— 4+ 1 =0, cnejaem 3ameHy
sinx — 1 sinx — 1
t:w; t2—2t+1=0,t=1; sinz—cosz =sinz—1; cosz = 1;
sinx — 1
x=2rk ke Z.
Omeem: 2wk, k € Z.
| sinx # 0; k
776'Oﬂ3'[cosx7é0; = # 2,kEZ.
sin? 2z

+ sin 2z = 3 cos x sin 2x; sin2x(2(:os2a: —3cosz + 1) =0.
tgx

1. sin 22 = 0 — xopHu He BXxoaaT B OJ13.
2.2cos?x —3cosx+1=0;
a)cosx = 1 — kopuu He BxoaaT B OJ13.

6)cosx:%:>x:ﬁ:%+27m,neZ.

Omeem: j:% +2mn,n € Z.
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777.5sin6x — 5cosbr — 2sin12x + 4 = 0;

(5sin6x — 5cosb6x) + 2(1 —sin12z) + 2 = 0;

5(sin 6z — cos 6x) + 2(sin® 6z + cos? 6z — 2sin 6z cos 6x) + 2 = 0;

2(sin 6z — cos 62)% + 5(sin 6z — cos 6x) + 2 = 0. 3amena sin 6z — cos 6z = t,
rie —v2 < t < /2, NpUBOANT ypaBHeHHe K Buy 2t2 4+ 5t +2 = 0;t; = —2,

ty = —%. [Tpeo6pasdyem pasHocTb sin 6z — cos 62 B Mpon3BeeHHE:
t = sin6x — cos6x = 2sin(6x — %) . cos% = ﬁsin(ﬁx — %),
-2 ¢ [-v2;v2]. Nmeen: \/_sm( x — Z) = —%,sin(Gx— %) = —@,
63:—% = (—1)¥*1 arcsin \/Ti—i—ﬂk‘, ke Z, x= 7(716)]“1 arcsin % 27T—4 7T6k
keZ

Omsem: % arcsin \/Ti + % + %k keZ.

80ﬂ3x7é7rkx7é——|—7m k,n € Z. Coz(fsxl—i—Qcosm:O;

2cos?z +cosx—1=
=0;cosx=1t; -1 <t<1;2t2+t—1=0;t; = —1, pewenns cosx = —1 —

He npuHaanexar OJ13. to = %, cosT = %,x = :t% +2mm, m € Z.
Omsem: i%—i—%m,me Z.
| sinz # 0, rk
779. O/13: cosa £ 0, x#T,keZ.
3smx—%:o;3sin2x—2sinx—1:0;sinx:t;3t2—2t—1:0;

t; = 1 — ne npunamnexkur OI13, to = —

Wl

sinz = -2,z = (-1)""! arcsin% +7mn,n e Z.

Wl

Omsem: x = (—1)"*! arcsin% +mn,n € Z.
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780. OJ13: x;é— m € Z.

YuutbiBasi, uto sin2x = 2sinzcosz U ctgxr = g?ﬁx 110JIy4aeM ypaBHEHHE
4sin® z + 3cos® z = 1 — 2 cos x, KOTOPOe CBOANTCS K ypaBHEHUIO

cos? x—2cosx—3 = 0. [Ipoussoaum 3ameny cosz = t, —1 < t < 1. Ypasne-
Hue t2 — 2t — 3 = 0 umeer KOpPHU t1 = —1, to = 3, U3 KOTOPBIX TOJILKO MEPBbIH
ynoBJerBopsieT ycaosuio —1 < t; < 1. M3 paBeHctBa cosxz = —1 caenyer
T = T+ 2mn, n € Z, OAHAKO 3TH 3HAUEHHUS T HE SIBJSIOTCS JAOMYCTHMbIMH
JUIsl JAHHOTO UCXOJHOTO YpaBHEHHS], TO3TOMY HCXOJHOE YpaBHEHHE He UMeeT
pEeLLEHUH.

Omeem: HeT KOpHEH.

781.0113: = # 7k, k € Z.

d4cos’z + 4 = 2cos’z — 9cosz. Ilyetb cosz = t, t € [—1;1], Torna
2t2+9t+4 = 0.t; = —4 — ne yjoBaeTBOpsieT yeaoBuio t € [—1;1],tp = —%.
cosxT = _L
21

m:i2§r+2wn nez.

Omsem: i%r +2mn,n € Z.
782. ®axrruecku TpedyeTcs PElINTb YpaBHEHHE:

\/icos —V2sin? %
i 4

ST = . OI13 ypaBHeHust: sin% =+ \/75 To-

zsing—\/i 2sin%—\/§
o L oo @ (gn® V2 _

raa 2sin B cos 5 = 2 cos L cos 5 (sm 9 5 > 0. CienoBaTesibHO,

T _ V2

T _ T
COS2—OI/IJII/ISII12 5 -

YuureiBasg O3, nosyuum: cos% =0, z=7m+2mn,n € 4.

Omesem: w—+ 2mn, n E Z.
783. Ilyctb t = /22 — 5, t > 0. Torna:

t?=2x—5, 20 =t>+5 x=

l\DIUl

£,
7"
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[ToacraBJisieM B JaHHOE YpaBHEHHE BMECTO X U v/ 2x — 5 ux BbIpaKE€HHUS yepe3
HOBOE HEU3BECTHOE ¢ U peuiaem moJiyueHHoe ypaBHEHHE OTHOCUTEJIbHO t.

2 2
\/t—+§2+t+\/t—+§+2+3t—7\/§,

2 2 2 2

£ 1, /e 9 _
\/2+t+2+\/2+3t+2—7\/§,

1
\/2(t +2t+1)+\4

%- E+ 12+ —= /T +32=1V2,

%((t—i—l)—i—(t—&—i&)) =7V,
TakKak t+1>0unt+3>0. Hanee: t+1+t+3=14, 2t =10, t =5,
25255

5 T35 2+§:15.

[posepka. \/15—2++/2-15 =5+ /15 +2+3v/2- 15 — 5 = 72,
VIBF5+VIT+3-5=7vV2, VI8+32="17/2,
3V2+4V2=7V2, TV2=1V2.

(2 +6t+9) = 7V?2,

[N

S

X

Omsem: 15.
— 2
784. Cnenaem sameny t = 2z +3, t >0 =12 =2 +3, 2 = % —

N

2 3 2.9 _
5 2+2+t+\/2+2+3t_11\/§,

DO | —=

(t2+2t—|—1)+\/%(t2+6t+9):11\/§,

@ (t+1)*+ g\/m: 11V2, /{E+1)2 + /(t+3)% = 22,

t+1+t+3=22.t>0=¢t+1>0,t+3>0; t+1+t+3=22
20=18, t=9. V22 +3=9, 20 +3 =81, 220 =78, x = 39.
[posepka: 41 + 9 + 45 + 27 = /50 + V72 = 5v2 + 6V2 = 112,
11V2 = 11v/2, = = 39.

Omsem: 39.
785. Ve +3+4Vr -1+ Ve +1+8+6Vr—1 = 17. Vo —1 =
t20=>t2=2—-1, c=t>4+1. V2 +14+3+4+V2+1+8+61 =17,
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VE+2)2+/(t+3)2 =17, [t+2|+[t+3| = 17. Tak kak t > 0,10 t+2 > 0,
t+3>0, t+2+t+3=17,2t =12, t =6. Vo —1 =6, x — 1 = 36,
x = 37.TpoBepKa: /37 + 3 + 24-++/37 + 8 + 36 = v/64+/81 = 849 = 17,
17 =17, = = 37.
Omsem: 37.
T\/x+9—|—5\/2x— +\/$+1+3\/2$—7—5\/_
2x—7,t>o:>t2:2x—7,m—§+%.

.
]

T 27 _
5 2+9+5t+\/2+2+1+3t5\/§,

t? 25 2.9 _
5+t +\/2 + 53 =5V2

%(ﬂ +10t 4 25) + \/%(ﬂ +6t+9) =52,

g (t+5)2+‘/7§\/(t+3)2 =5V2, [t+5+|t+3=10. t >0 =

t+5>0,t+3>0;t+5+t+3=10, 2t+8=10,t=1. V2x -7 =1,
20 —T7T=1, x =4.
Iposepka: /13 +5++/5 +3 = 3v24+2v2 =5v2, 5v/2 =52 = x =4 —
KOPEHb HCXOJHOr0 YpaBHEHHS.

Omeem: x = 4.
T8T.y=¥(T+a)uy=3Y(T+z)2—2)— J/(2-2)2
V(+a)2=3/(T+2)2-2) - Y2-2?2 (1)

x = 2 He sBJIsIeTCS KOpHeM ypaBHEHUs (\3/ # 0). PaajesB 06e uacTn ypas-

HeHust (1) Ha nonyqyuv[ PaBHOCHUJIbHOE YPaBHEHHE:

13,7+x 1/ - —1 l—IyCTb13/7+x—tTOI‘}latQ—t—l—l—O

D < 0, nostoMy ypaBHeHHe KOpHeil He UMeeT, ypaBHeHue ( | ) Toxe He Gyer
UMeTh KopHel. CJieloBaTebHO, IPpaUKH JaHHBIX (PYHKIHHA HE HMEIOT TOUueK
nepeceueHus.

Omeem: TOUeK MepeceyeHusl HeT.
788. Pewenue. O]13: z,y € R. [Tepenuiem cuctemy B BUJE:

Vo =T+ Yy+1=3,
{ Y12 - Y- D+ D+ Y17 =3
Yo—1=t, Jy+i=nh.
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t+h=3, t+h=3,
{#ﬁHfﬂ& {@+hﬂﬁ—m+h%:& <
t+h=3,
{ﬁ+m9

N3 nepsoro ypaBHenusi t = 3 — h. [loncrasnsiem t = 3 — h Bo BTOpoOe
ypaBHEHHe.
(3—h)3+h*=9, 27—27Th+9h?> —h®+h3 =9,
9h? —27Th+18 =0, h?>—-3h+2=0, h; =1, hy =2.
t1=3-1=2t,=3-2=1.
Dhy = 1,4 =2 { Ve —1=2, {m—lz& {x1:9,
’ N Vy+i=1 ly+l=15 |nu=0
Vr—=1=1, [xz—-1=1, [ x2=2,
2)h1:2’t1:1'{ Sy+1=2; {y+18; {y27;
Bce npeo6pa3oBanusi GblJIM PABHOCHJIbHBIMH = TIPOBEPKa He 00513aTeslb-
Ha.
Omsem: (9;0), (2;7).
%ﬁ{\ﬁ515+v??§=y7{\ﬁx+y+wx+y=%

Vet+y+Tr=2; Ve+y=2-—"Tx;
Vizty+2-Te=y, [JTo+y=Tr+y-—2,
Vety=2-—"Tz; Vr+y=2-"Tz.

[Ipeo6pasyem nepBoe ypaBHeHHe MOCAEIHEH CUCTEMBL. /7T +y = T +y — 2.
[ycts /7o +y=1t, t >0,1ornat =12 -2 > —t—-2=0; t; =2, t = —1.
to = —1 He ynosnerBopsier yeqoBuio t > 0. Torna /7x +y =2, Tx +y = 4.

Mwmeewm cuctemy: Trty =4 y=4-Tr,
y: Vet+y=2-—"Tx; ve+4—-Tr=2-"Tx;
y=4-—"Tzx, — 5
{ VT 65 =2 Tz Peumm ypaBuenne 4 — 6z =2 — 7. (1)
4 — 63 =4 — 281 + 4922, 492% — 222 = 0, (492 —22) =0, x = 0 uan
T = % [lpuzx = i—; npaBasi UacTh ypaBHeHus (1 ) npuHUMaeT oTpuLiaTebHOE

22
3HayeHue, CJe0BaTeNbHO, T = 19 He siBJIsieTCst KopHeM ypaBHenwus ( 1 ). Mrak,

=0, y=4—"Tx, y=4. (0;4) — pellleHne CUCTEMbI.
Omesem: (0;4).

790.1)12 - Tz +2? =4(z - 3)Vr & (x —4)(z - 3) —4(z - 3)Vz =0 &
(x —3)(z —4y/x —4) =0.
2)(z—3)(z—4y/x—4) =0 (z=3umz —4y/x —4=0).

z—4y/x—4=0.
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I_IyCTby—\/_y 0, Torna y? — 4y — 4 = 0.
Y —dy—4=0c(y=2+2V2mmy =2 —22).
y=2+2V2 torna/z =2+2V2uzx =12+ 82.
y = 2 — 21/2 He y10BIeTBOPSIET yC/I0BHIO Y = 0.

Omsem: 3;12 + 8v/2.

791. B HcXotHOM ypaBHeHHH cle/laeM 3aMeny nepeMenHolt: t = /2x — 7, 1o-
cJle 4ero oHo npumer BuIL: v/t +1 = 5 — t. Bosseném B kBajgpar obe uacTu
ypaBHenusi: t + 1 = 25 — 10t + 2, t2 — 11t + 24 = 0. [1o Teopeme, 06paTHOI
TeopeMe Buera, nosnyuaem:

1.t =3, Torna x = 17, nesaem nNpoBepKy, NojACTaB/sAs © = 17 B UCXO/1HOE
ypaBHeHHE: /3 + 1 =5 — 3; 2 = 2 — BepHOEe PABEHCTBO.

2.t = 8 — He MOJXOJUT, TAaK KaK MpaBasi 4aCTb ypaBHEHHS B 3TOM CJy-
yae MeHbLIe HyJisl, Yero ObITb HE MOKET, MOCKOJIbKY B JIEBOH YaCTH 3aBEJOMO
HeoTpHLATE/NbHOE BbIpaXKeHHe.

Omsem: 17.

792. 1) Ouesio, 4o 222 — 10z + 10 = 2(9& _5 —2\/3> (:1; _ D +2\/5_>.

Torna [222 — 10x + 10| =

222 — 10z + 10, z € (—oo; 52\/5> U [5+2\/5;+oo),

9222 410z — 10, = € {5_—2\/5 %)

T —95, 2 € [g;+oo>,
|2z — 5| = [Tostyuaem
—2r+5,x € (—oo; g)

+
1S

202 —8x 45, x € {5

2
222 412215, z € |2;2

2 9
—222 +8x—5,x€[5\/5,g),

202 — 120+ 15, z € <00;5_\/g>.

|22% — 10z + 10| + |22 — 5| =
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2) PelaeM noouepéHo ueThipe KBaapaTHbIX ypaBHEHUs HA COOTBETCTBYIOLIMX
MHTEpPBa/aX:
202 —8r +5 =05 2(2? — 4x) = 0; 21 = 0,19 = 4; TOILKO

To € [%;4—0@),

—22% + 122 — 15 = 5 & 2(2? — 62 + 10) = 0; HeT KopHei,
222 +8r — 5 =5 < 2(2? — 42 + 5) = 0; HeT KOpHeii,
202 — 120+ 15 =5 < 2(22 — 62+ 5) = 0; 21 = 1,29 = 5; TO/ILKO

xr1 € (—00;5_\/5)

2
3) U3 Beex HAlIEHHBIX 2 TOJILKO TpH & = 4 uncio & g 1 _ 4—51 = 1 siBJsi-
eTCsl HaTypaJsibHbIM.
Omeem: 4.
2 .2
793.Pewenue. w = 2¢/(cosdx — 1)?; — % =
sin“xcos“x sin“2z
. 4 .92 .4 s wk
= 2,/ (—2sin?2x)2; =4sin?2z;sin*2r =12 =2 + T8 ke Z.
(—2sin“2z) %% sin“2z; sin*2x r=T+ 3

. 7wk
Omesem: 4—|— 2,k€Z.

794.Tak KaK 1o onpejieJieHuI0 KBaapaTHOrO KOPHsl OH He OTpHLIaTeIeH, TO Ipa-
Basi UaCTh ypaBHEHHUs TAKXKE JIOJKHA ObITh HEOTPHIIATENILHA, TO €CTh

tg(In(1 — 22)) — 1 > 0. C apyroii CTOPOHDI, BBIPAYKEHHE MO KOPHEM JIOJIKHO
ObITh HEOTPHULIATEIbHBIM, TO ecTh 1 — tg(In(1 — 22)) > 0. U3 31ux HepaBencTs
= UCXOJIHOE ypaBHEHHE PABHOCHJILHO YPAaBHEHHIO

tg(ln(l —2?)) =1 < In(1 —2?) = % +rk,keZ &

1— 2= 677-(1+4k)/4,
2?2 =1 —emH40/4 L c Z Tlpuk > 0, 1 — ™ (1H4)/4 < 0 ypapuenue
22 =1 — ™ (1H4R)/4 ye ymeer kopueit; ipn k < 0, 2 = /1 — em (1F4R)/4,
Omesem: +V1 —em(+4k)/4 ek € Z.k < 0.
795. Haiiném o61acThb 10MyCTUMbIX 3HAUYeHHi epemMenol x: 2x — 22 > 0,
2(x—2)<0,z€[0;2].[Ipu0 <z < 2umeem: —1 <z —1<1, |[z—1] < 1,
In |z — 1| < 0. Ho kBajpaTHbIil KOPEHb B JIEBOH YaCTH ypaBHEHHsI HEOTPHIIATE~
JIeH, TI0 OTPeJIeJIEHHIO, TT0ITOMY PaBEHCTBO JIEBOH U MPaBOK YaCTH YpaBHEHHS
MOXKET JIOCTHUraThbest Jiuib Mpu In |z — 1| = 0, 1 = 0, 2 = 2 (1npoBepka
nokasbiBaeT, uto x1 = 0, To = 2 ABJASAIOTCSA KOPHSAMH ).
Omesem: 0;2.
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796. PaccmoTpum 1Ba ciyuasi.

1)sin(3x + %) >0,

sin 6z = 2\/§Sin<3x + %) — 1, sin 6z = 2(sin 3z + cos 3z) — 1,
sin 6z + 1 = 2(sin 3z + cos 3z), (sin 3z + cos 3x)? — 2(sin 3z + cos 3x) = 0,
sin 3z + cos 3z = 0,

sin3x +cos3x —2 =0,

(sin 3z + cos 3z)(sin 3z 4 cos 3z — 2) = 0,
sin(3x + E) > 0;

4
tgdr = —1, 3m:—%+ﬂn,n6Z,
sin 3x + cos 3x = 2, .
KOpHeH HeT,
» ™ s o
b1n<3x—|— 4) 2 0; sin(&r + %) > 0;
33:—&—%:7771,7162,
Bx—i—ﬁzwn,neZ;x:—i—i-M,neZ.

. T 4 12 3
s1n<3x + Z) > 0;

2)sin(3x + %) <0,
sin 6z + 1 = —2(sin 3z 4 cos 3z), (sin 3z + cos 3x)(sin 3z + cos 3z +2) = 0,

sin<3x + %) <0,
[ sin 3z + cos 3z = 0,

sin3x + cos 3z + 2 = 0;

CUCTEMA He UMeeT PeLleHUH.

Omeem: —% + %, neJz.

797.sin 10z = \/5‘ cos <5x — %)‘ — 1.

Pacmorpum 2 cyyuas:

1. cosbr — % >0,sin10z + 1 = \/gcos(f)x— %)’

(sin 5x + cos 5x)2 — % (sin 5x + cos 51’) =0.
(sin 5z + cos 5z (sin bz + cos 5z — /1,5) = 0.
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sin 5z + cos bx = 0, tgbx = —1, (cosbx # 0),

a) cos(5x—%)>0; COS(5$—%)>0;
__T _T__T
br = 4+7rl<:,k;€Z, 5z 1 2+7Tk,keZ,
I Y ( 7£)> :
cos(5x 4)/0, cos| dbx 1 > 0;
_rT__T __7m 7k
5 1= 2+7rkk€Zx 20+5,k€Z.
sin 5z + cos b — /1,5 =0, \/icos(5x—%>— 1,5 >0,
6) T
_T) >0
COS(&E 4)/0’ cos(5x—%>>0;
wofoe-3)= L.
5x—§=i%+2wk7kez,
008(533 — E) > 0;
4
— ﬂ- _ -7
T = 20:|:30—|— 5 ,kEZ
2. cos(t’mc—z) <0, 51n10x+1——\/§cos<5x— %),

(sin 5z + cos 5z (sin bz + cos 5z + /1,5) = 0.
sin 5z + cos 5z = 0,

a) COS(5I — Z) < 0;

— pELLEHUH HeT;

sin bx + cos bz + /1,6 =0, \/5008(558—%) + 1,6 =0,
0) cos(Sx — —) < 0;

4 _T
cos(5x 4)<0
(e 3) =
5e— T =457 Lonk ke Z.
4 6
cos(5x——)<0
4
mk

T = 20:I: 6 + 5 ke Z.
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HaunmeHbLHi MOMOKUTENLHBIH TEPHOJ PYHKLIMH
f(z) = sin10z — \/§‘cos (5:0 - %)‘ + 1 paBeH % Jlerko BuzeTh, 4To 06b-

e/IMHEHHE MOJyUEeHHbIX B MyHKTax 1a), 16) u 26) MHOKECTB 3HAUEHHH & Ha 10—

s o 5o 9 .

JIyUHTepBaJie [O, 5) COCTOMT 3 HHCRN &5, oo M o Orcropa caenyer ot

BeTT = ~ 4+~ neZ TaKKaK5—7T = l—&—l'g—ﬁ = l—|—2—7rn
60 15’ ’ 60 60 15’ 60 60 15

. Ty T

© 50 + 15,n IS

798. \/(2cos2z — 5)2+|3cos 2z —4| = 9; |2cos 22 — 5|+ |3cos 2z —4| = 9.
Tak kak —1 < cos2z < 1,T02cos2z — 5 < 0u 3cos2z — 4 < 0, 3HaUuT
(5—2cos2x)+(4—3cos2x) =9; 9—5cos2x = 9; 5cos 2z = 0; cos 2z = 0;

2r = E—Hm, nezZ, x= E—i-m, n € Z. Boibepem 3HaueHusi x € [—%;w}:

2 4 2
Omsem —%; %; ??f

799. |7 — 14| + /(7% — 5)(7T* + 49) = 14 — 7*.

1) Ecan 14 — 7% < 0, To ypaBHEHHE He UMEET KOPHEH, TaK Kak JieBasi 4acThb
HeoTpHLaTe/bHA.

2)Ecan 14 — 7% > 0,70 14 — 7% + /(7% — 5)(7* +49) = 14 — 7%,

\/(71 —5)(7*+49) =0, (7® —5)(7* +49) = 0, Tak KaK 7" + 49 > 0 npu
Bcex € R, 10 7* = b5, x = log; 5. [IpoBepka nokasasa, uro z = log, 5 —
KOpPEHb JAHHOTO ypaBHEHHsI.

Omesem: log; 5.
800. /(37 — 9)2 4+ /(3% + 9)(3* — 5) =9 — 3%;

137 — 9] + /(3% + 9)(37 —5) = 9 — 3°.
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1) ITyctb 9—3% < 0, Toraa ypaBHeHHe He HMEET KOPHEH, TaK Kak NpaBas 4acThb
NPUMHUMAET OTpHULLATE/IbHbIE 3HAUEHHUS].
2) IMyctb 9 — 3% > 0, TOFIIa 9—3%+ /(32 +9)(3* —5) =9 — 37,
V(3% 4+9)(3% —5) , (3% 49)(3* —5) = 0, Tak Kak 3% +9 > 0 npu J0ObIX
x € R, 10 3”” 5= 0 3”” = 5,z = logs 5. [IpoBepka nokasasa, uto z = logs 5
SIBJITETCS KOPHEM JIAHHOTO ypaBHEHHSI.

Omesem: logs 5.
801. [Tockosbky 22 — 22 +2 = (z —1)? +1 > 1,10 logs (22 — 22 +2) > 0. A
nocKkobKy 22 —2z+1 = (z—1)2 > 0,3° =20+ > 1 10 log, 3 3o 2041 ),
CulefioBaTe/1IbHO, JaHHOE YPaBHEHHE MOXKET BbIMOJHATLCS JIHLLb B cjyyae
logs(2? —22+2) =0,2% =22+ 2 = 1,2 = 1, npux = 1 BTOpOE Ca1araemoe
TaKyKe PABHO HYJIIO, TO €CTh = 1 SIBJISIETCS] pelleHHEM.

Omesem: 1.
802. IMockosbky 22 — 4z +5 = (x — 2)2 +1 > 1, 10 log, (2% — 4z + 5) > 0.
2
A nockoibky L xg L é < 1,10 1og04 1 > 0. CyieioBatesibHO,

JIaHHOE ypaBHEHHE He UMEET PellleH i, TaK KaK ero jieBasi YaCThb MOJI0KUTEIbHA
TIPU BCEX 3HAUEHHS .
Omesem: pelleHui HeT.

803. Peurenue 3a1aun CBOIMTCS K PEILIEHUIO yPABHEHUS]

(2 —2%)2 +log, v+ 2%2* —8 =0, |2 — 2%| + log, = + 22 — 8 = 0. OJ13:
x>0,z #1
|2 — 2%+ 1422 —8=0,2%" +|2-2% - 7=0.
LO0<z<1;|2-27=2-27 22242927 _7=0 (1), 22*—2%*—5=0.
Bamena: 2* =t,1 <t <2;t? —t—5=0,t10 = 0,5 + /5,25.
O6a umca He yIoBJIeTBOPSIOT yesoBuio 1 < ¢ < 2, 3HauuT ypaBHeHue (1) He
UMeeT KOpHel Ha npomexyTke 0 < = < 1.
2.0>1; |22 =27 —2; 220427 _92_7=0 (2), 22* 427 —9=0.

—-1+v37
Bamena: 2* =t,t > 2,2+t —9=0,t10 = —
—-1-v37 -1+ v37
t= — He YI0BJICTBOPACT YCJIOBUIO t > 2, ¢ = —
—-14+v37
Bepuémcs K samene: 2% = %, 2e+l — /37 — 1,

r+1=log, (x/ﬁ - 1), r = log, (x/ﬁ - 1) — 1 IBIsIeTCS1 KOPHEM ypaBHe-
Hus (2) Ha TpomexyTke x > 1.
Omesem: log, (ﬁ - 1) —1.
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804. 22z —2r+1 4 4. 1log 22 -z +2-/3—2=0.
22T _2.2% 44 >0,

x>0, #1, 228 _2.2% 4+ 4>0,
Ol13: T > —2, {0<m<1,1<x<3.
T < 3;

1)22* —2.2% 4+ 4=0.3amena2® =t, t >0, t>? =2t +4=0, D =4 — 16,
D < 0, neficTBUTebHBIX KOPHE#l HeT. 22 — 2-2% — 4 > (0 npu Bcex € R.
2)log, x* = 0, 2log,, |z| = 0 KopHeii HeT.
3)vr+2=0,z=—2 HeBxoaut B O13.
4)/3—x =0,z =3 —Bxomutr B OJ13.

Omsem: 3.
805. PaccMoTpuM nepBoe ypaBHeHHe chcTeMbl: 53*+H4Y — 25223y — ()
p3r+4y — pAe=6y  3p 4 4y = 4x — 6y, = = 10y. Urak, umeem cucTe-
My

z = 10y, z = 10y,
V12 =20y + 19y + /10y — 9y + 2 = 5; VI2 —y+y+2=>5.

Peluyim BTopoe ypaBHeHHEe CHCTEMBbI:

VI2=y+Vu+2=5 (1),

(VIZ=y) = (5-vy+2)° 12—y =25-10y F 2+y+2,
(10v/y+2)% = (2y + 15)2, 100y + 200 = 4y? + 60y + 225,

4y? — 40y +25 = 0; y1 2 20+ V400_ 100 %.063 KOpHSI

2

YIOBJIETBOPSIIOT ypaBHeHuio (1). Torﬂa T19 = 50 £ 25V/3.
Omsem: <50 +25V/3; 10%5‘/3) (50 —25\/3; me>

306, x2+2y2+\/3x—y+1:x+y+1,
3y% + 1,522 = 2y;
2+ +\Br—y+l=a+y+1,

22 + 22 4y

2y? + 2? 4%

i

dy+3/3z—y+1=3x+3y+3,

4

80
{ Wy g Ti=atytl,
{Qy + 22 *j;
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3Vidr—y+1=3z—y+1+2

29?2 4 2% = Z%y

PaccmoTpum nepBoe ypaBHeHHe cucTeMbl: 34/3z —y+1 =3z —y+ 1+ 2.
O6o3HaunM /32 —y+ 1=t ¢t > 0. 3t =142, > =3t+2=0; t; =1,

ty = 2.
V3t —y+1=1, 3r—y+1=1,
1)Ecant = 1, torna 2y2+x2=4—y; 2y2+x2:4—y;
3 3
=0,
y =3z, y=0;
y = 3, Yy = 3z, x =0, xfi
2922 + 22 = 4ux; 1922 — 42 = 0; 4 19’
T = 33
19 12
y =2

19
nOJIy‘-IeHHbIe mapbl yuceJl NMoACTaBUM B UCXOIAHYIO CUCTEMY H Y6€ILI/IMCH, 4To

. 4 12\ _
(0;0), (—19, —19) pellieHHs] CHCTEMBL.
Vit —y+1=2 Jr—y+1=4,

2)Ecint = 2, Torna 2y2+w2:4?y; 2y2+x2:4§y;
=3z -3,

T 43 1 y =33,

oz —3)2 42 =3 @D 32 15,4090,

3 )
Bropoe ypaBHeHue nocJieiHel CUCTeMbl He UMeeT KOopHel, Tak kak D < 0.
00y (412
Omesem: (0;0), (19, 19).

807. Tak kak log,, 11 =

2 1
o 3T V25 + Ology 7 = 310g11<11~113 ~x3),

5 1
/25 4+ 9log xz = 310g11<11§ ~x§>,

5 1
v/25 + 9logy; = 3logy; 113 + 3logy; 23,
/254 9log; x =5 +logy; z, log;; x =t, Torna v/25 + 9t = 5 + ¢,

25+9t=25+10t+¢2, t2+t=0, t(t+1)=0, t =0t +1 =0,

t=—-1.log;;  =0unmlog;; x = —1, :L':lwmle—ll.
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[1poBepka:
1)z = 1 He sABJISIeTCS KOPHEM HCXOJIHOTO YPaBHEHUS, TAK KaK B JJAHHOM ypaB-
HeHUU z = 1 sIBJIsIeTCS OCHOBAHHEM JIoTapUdMa.

_ 3 1
log1 11 =+v25—-9=4. 310g11< 1¢/121 - 11)
11

7310g11 11 113 73log1111374 4 =4. x—l—ll—KopeHchxozL—

HOTO YpaBHEHHSI.

1
Omsem: i1
- _1 .37
808. (5— %) (cos(r-37) +1) =0, XTIV EL
—x
o cos(m-3%) +1=0, [ cos(m-37)=—1,
Ol13: \/5<x<\/5.{_\/5<x<\/—; _VE < o'< V5
m-3 =nw+7wk, k€ Z, 3F=1+k ke 2,
—V/5 <z < /5 —V5 <z <5

UMeTb LieJible KOPHU, ec/id 1 + k sIBJISIeTCsl L1eJI0H CTelleHblo umucJa 3.

k=0,3"=13=3% 2=0,0¢ (—V/5V5

k=2 3"=33"=3,2=1 1€ (-6

k=8,3"=9,3"=3% =2, 2¢€ (—V5;

k=26, 3"=27,3"=3% 2=3 3¢ (—V5V5).
Omsem: 0, 1, 2.

cos(g .306) { cos(z . 39,:) =0,

ot

YpaBHeHne MOXKeT

ot

Q0

09. ————=0.013: -3 < 2 < 3. 2

V9 —a? —3<x<3;

T.3=" 47k keZ, {3x_1+2k,kez,

2 2
3cr<3: -3 <x <3

k=0,3"=1,3*=3" 2=0, 0€ (-3;3);
k=1,3*=3,3"=3 2=1,1€ (-
k=4, 3"=9,3"=32 2=2,2¢(
k=13, 37 =27, 3 =33 =3, 3¢
Omsem: 0, 1, 2.
- {133:+10>O,

3;3)
—-3;3);
(—3;3).

810. Paccmotpum nepBoe ypaBHeHHe. 132 410 £ 1;
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4-2z—y = /8(2 —y — 2x), 4—(2z+y) = 1/8(2 — (y + 22)). 2z+y =t =
d—t = \/8(2— 1), 16—8t+t2 = 8(2—t), 16—8t+t2 = 16—8¢t, t2 =0, t = 0.
20+y =0, y = —2x. Ilpu 2z +y = 0 BeIpakeHusl, CTOSIIIKE M0]] 3HAKOM JI0-
y = —2uz,

ctg(by + 3z — 7)tg(2 + 4z — y) = 1.
Paccmotpum BTopoe ypaBHeHHe CHCTEMbL. 3aMeTHM, uto tg(2 + 4o — y) # 0,
ctg(by +3z —7) # 0. ctg(—7x — 7)tg(6x + 2) =1,

tg(6x +2) = 6x +2)+tg(7z+7) =0,

rapudma, noJioxkuresibhbl. Mrak,

S R
ctg(7x 4+ 7)’

sin(6z + 2+ 7x 4+ 7)
cos(6x + 2) cos(Tx + 7)

=0, sin(13z+9)=0, 132 +9 =7k, k € Z,

ok _ 9,k _ 18 2k
13v =7k -9k € Z, z = 13—|—13,k6Z,y_13 3

132 + 10 > 0,

k € Z. Haiiném uensle k, yaoBaeTBOpPSIOLIME YCJIOBHIO { 132 410 £ 1;

{—9+7Tk+10>0, k>—%, k>—%, el
94 k41041 > L
947k + 10 # 1; 7k 4 0: k£ 0;

9wk 1S ok .
(13 1313 13 ) Fed k=1

Omesem: (—g 7T—k'ﬁ—m), keZ k>1.

13 ° 13713 13

811. Ipeo6pasyem nepBoe ypaBHeHHUE:

23Y=e+3(142) =6, 239713 =2, 3y—aw+3 =1, 3y—2+2=0, v = 3y+2.
[TpeoGpasyem BTOpoe ypaBHeHHe: /3y +2—8y+3 = 6y +4 —y + 1,
Vb—=by=>5y+5 (1)

5 — 5y = 25y% + 50y + 25, 25y% + 55y + 20 = 0, 5y% + 11y +4 = 0;

_ 1112180 _ U +VA |, —11+ V4l
Y1,2 10 10 » Y1 10 ,
Yo = % Val MOCTOPOHHUH KOPEHb, TAaK KaK MpaBast YacTh ypaBHe-
nust (1) npuy = % V4l MPUHUMAET OTPHLIATE/IbHbIE 3HAUECHHSI.
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Ecm/ly:_ll—i_\/lﬁ,mmf 33+3\/_+27—13+3\/_
10 10
Omsem: ( 1341'0?” 1,_11;6V )

812 Oﬂ?’{ <0 {x<5.

2y+29: 4y+2w

_ 6 { 2. 9y+2z + (2y+2z)2 _ 24, PaCCMOTpHM
y+3,1+\/— ViF3=1+5-=.
nepsoe ypasHenue: 2Y12 =t t > 0, 2t + 2 = 24, 2+ 2t — 24 = 0;
t; = —6 He YJI0BJAETBOPSET YCJIOBHIO t > 0, to = 4. 2V = 4 2v+2r — 22
| y+22 =2,
y + 2z = 2. Mtak, umeem cucremy: { T3 =1+ iy

{ % 1T PeliiuM BTOpoe ypaBHEHHE CHCTEMbI:
VE—2z=1+5-z, (Vi-22)" = (1+V5-2)%,
5—2r=14+2y5—2+5—2, —v—1=2/5—z, (2)
(—x—1)2=(2v5—2)", 22+ 20 +1=4(5— ), 22 + 20 +1 =20 — 4z,
22+ 62 —19=0; z12=—-3+V9+19, 21 = -3 +2V7, 2 = -3 -2VT.
x1 = —3 + 2V/7 He yloBIeTBOPsIeT ypaBHeHHio (2).

Ecimz = —3—2V7, 10y = 8+4V7. (=3 —2V7;8+4y/7) — pelenne
CHUCTEMBI.

Omsem: (=3 —2vT;8+4V7).

. Jy=0, y =0,
813. OJ13: {x—2>0; {:@2.
(32)3%% =3 —6=0, PaccMoTpHM repBoe ypaBHEHHe:
Vy—yz-2=1.
3W =t t > 0,t2—t—6 = 0; t; = —2 He yIOBJETBOPSIET yCJO-
puio t > 0, to = 3. 33" = 3 3z — 2y = 1. Urak, umeem cu-
— _ 3z -1
cremy { ij/xy :2%1—:\1/7;ET2; Y= Pelium BTO-

VISz —05=1+z—2.
poe ypaBHEHHE CUCTEMBI:

\/175:57—5_1+\/F (1)
(VIgz—05)° = (1+vV2—2)°, 1,50 —05=1+2/z -2+ -2,
0,52+ 0,5 = 2vz — 2, (x+1)2 = (4/z —2)%, 22+ 22+ 1 = 16(z — 2),
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22 — 142+ 33 =0, 21 = 11, x5 = 3. O6a uncJ1a yI0BAETBOPSIOT yPaBHEHUIO
33-1 9-1
2 2
[Tosyuennble 3Hauenus z u y Bxoasat B OJ13. (11;16) u (3;4) — peuuenusi cu-

CTEeMBbl.

Omesem: (3;4), (11;16).
814.O13: = > 0, y > —2. PaccMOTpUM NepBoe ypaBHEHHE CHCTEMBI:
lg(2+y) +21g2 =1g 2z, lg(8 +4y) = 1g 2z, 8+ 4y = 2x. Cucrema npumer

PR it
VR 2=44 24y — 4

{x:4+2y,

2= 3. Pewm Bropoe ypaBHenue: +/y?+2 = 3y, (1)

(1).Ecmmz = 11,0y = =16. Ecinz = 3,10y = = 4.

2 — 92 2 =1, =1 __1 1,1
Yy +2 =9y ¥t = o = 5, ¥z = —5. Vs uacen —5 i o KopHem
ypasuenus (1) siBJsieTcst unc/o % Ecimy = % Tox = 2 - (%) +4 = 5.

(5; %) — pelleHHe JaHHOHW CHCTEeMbl ypaBHEHHI.

Omsem: (5; %) )

32y+31+1 + 3372y73z — 82,
815. { V22 —-bx+4y=2—2y — 3z.

cjesyert, uto 2y + 3x < 2. PaccMoTpuM nepBoe ypaBHEHHE CHCTEMbI:

Hs BTOPOro ypaBHEHHUsI CHCTEMbI

. 27 .

3. BHI o = 82 Bawena 3% = 41 > 0. 3¢+ 2L — 82,
3t2 _ 82t+27 — 0’ t172 — 41:':\/1??81 —81’ t]_’g — 41:540’ t] _ %7
_ 5 . 2y+3z _ 1 _ _ —1-3z.
to = 27. BepHémcs k 3amene: a) 3<Y =3 20+3x=-1, y = —5
6) 329137 = 27 2y + 3w = 3 — He yI0BJETBOPSAET YCI0BHIO 2y + 32 < 2.

_—1-3z

Cucrema npumeT BUL; Y 2 ’

V22 =5z + 4y =2 — 2y — 3u.

Perunm BTOpoe ypaBHeHue cuctembl: /22 — bx + 4y = 2 — (2y + 3z),
V22 —-5x—2—6x =2+1, V20— 11z = 3, 20 — 11z = 9, 11z = 11,
x=1. Ecmz =1,T0y = —2. (1;—2) — pelleHHe JaHHOI CHCTEMBI.

Omsem: (1;-2).
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816. O13: x — 3y > 3. PaccMOTpUM BTOpO€E ypaBHEHHE CUCTEMBI:

2;8—3:1/ 16 — . 9r—3y _ E m _ 2_ —_ N
1 +2m73y = 5. 3ameHa: 2 =t,t>0. 4+ e 5, t*—20t4+64 = 0;

t12 = 10++/100 — 64, t; = 16, t2 = 4. BepHemcs K 3amene: 3)2“"*39 = 16,
r—3y=4; 6)2°73% =4, x—3y = 2 — ne pxoaut 8 OJ13. Cucrema npumer

| z—-3y =4, _
BHL { Ty—4dor+2=x—3y—3; r=4+3y,

VTy—16-12y+2=4-3, /by —1d=1, —5y—14=1, —5y = 15,
y=-3. Eciny = -3, tox =4 —3-3 = —5. (—5; —3) — pellleHHe JaHHO}
CHCTEMBbI.

Omesem: (—5;—3).

817. I1peo6pasyem ypaBHeHHSI CUCTEMBI:
{ 223772y 4 QU2 — 16,

V2PTY 4 4 2V = 2. 23072 4 6,
3amernm, uto x — y = (3 — 2y) + (y — 22).
22372y 4 9¥—2T — 16,
{ V2352y . Q=20 4 4 V720 = 2. 230729 4 6,
a>0, 292 =b b>0. { %—ili%: % + 6. Bripasum b u3 nepsoro
ypaBHeHUs nocJieiHel cucteMbl b = 16 — 2a U NOACTaBUM BO BTOPOe ypaBHe-
HHe.
Va(16 —2a) + 4+ 16 — 2a = 2a + 6, \/a(16 — 2a) + 4 = 4a — 10,
a(16 — 2a) + 4 = (4a — 10)?, 16a — 2a® + 4 = 16a? — 80a + 100,
{4a—10>0; {a>2,5.
Pelnnm nepsoe ypasnenue nocsieneil cucrembl: 18a2 — 96a + 96 = 0,

302 — 16a + 16 = 0; ay, = o= V04=48 Vg‘l—‘lg, 4y = 4, ay = 2 e

3amena: 23T~ — g,

3
yIOBJIETBOPSET yeaoBuio ¢ > 2,5. Ecmma = 4, T0b = 16 — 2 -4 = 8.
2372y — 4 3x — 2y =2, y =3+ 2z,
V=2 = §; {y—2:r:3; {3m—6—4x:2;
{y=3+2x, {y=—13,

Bepnémces K 3ameHe: {

x = —8.

Omesem: (—8;—13).

e ) 8 —2x — 2 >0,
“lz>0

Tak kak (V8 — 2z — 22)? = 8 — 22 — 2%, To HCXOHOE ypaBHEHHE TPUHUMAET
Bt log3 = — logs z — 2 = (logz = + 1)(logs = — 2) = 0. OHO UMeeT 1Ba KOpHS!

<z e (0;2].
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1 .
x = = uz = 9. OnHako NocaeHU KOpeHb He NPUHAIEKUT TPOMEKYTKY

3
(0;2]. Urak, z = %

1
Omesem: 3

—3>0,

x > 3. Bo3senem B kBagpart o6e ua-
T+5>0; > 1 Jp

819.Pewenue. OJ13: {

CTH YpaBHEHHUS:
x+5-2Vx +5 Ve —3+x—-3=|2c—4|,2+1—+/(z+5)(z — 3) = [z —2|.
Tax kak, yuntsiBast OJ13, > 3, To:
z+1—y/(x+5)(z—3)=z-2
3=+/(z+5)(x—3);
9= (z+5)(z—3);
9 =22+ 2x— 15,21 = —6, 9 = 4. x; = —6 — He BxoguT B OJ13, 3HAUUT
29 = 4 — €JIMHCTBEHHbIH KOPEHb YPaBHEHHS.
Omeem: v = 4.
820.0/13:2 — 22 > 0, —v2 < = < V2.
[IpeoGpasyem npasyto uacTh ypaBHEHHS:

log 3 ((\/2—x2)2 +x2) =log 5 (2 — 2% +2?) =2.

Takum o6pasom, ypaBHeHHE UMeET BHJL; 14,5 5,

27 9 3"
Hym% = t,t > 0,70ma £ — 42 + 5t — 2 = 0, (t — 1)(t2 — 3t + 2),
(t—1)2-(t—2)=0,t; = 1,ty = 2. Bepnémcs k samene: 1) 37% = 1,z = 0;
2) 377 = 2,z = —logy 2. O6a nostyueHHbIX pelleHus yaosaersopsiior O3,

3HAUUT SIBJIAIOTCS KOPHSAMK JaHHOI'O YpaBHEHHUSI.
Omeem: —logs2; 0.

821. Haiiném OJ13 sanannoro ypasnenus: 4z2 — 9 > 0, 22 > <. Hcnosbays

»-bl@

METOJL UHTEPBAJIOB, HAXOIUM, T € (foo; f%} [3 ; +oo) Crnenas npeo6Gpa3so-

BaHMe B IPaBOH UaCTH U MPHUBE/S MOA0OHbIE, TepenuiieM UCX0HOe YpaBHEHHE
B Buze: 125 - 52 — 30 - 5% + 1 = 0. Cnenaem 3ameny t = 5%. Torna npuxo-
JIUM K ypaBHeHmo 125¢2 — 30t +1 = 0. Peluenuem 3toro ypaBHeHus IBJSIOTCS

1
Uiy = = queTOM 3aMeHbl, OJIyUuM: b¥1 = — 1 = —2.

3HauyeHudA t] = %5’

25
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572 = %, x9 = —1. B OJI3 BXOJHUT TOJIbKO OJIUH KOPeHb & = —2.
Omeem: —2.
22. Haiiném OJ13 3apanHoro ypapHeHust: —2 — % + % >0,

(% - x) (1+z) > 0. [oayuaem 2 € [—1; 0,5]. Cnenaem npeoGpasoBanue B

NpaBoil YacTH ypaBHeHUs U NMpUBeIEM noJo6Hble. MlcxoaHOe ypaBHeHHe MpH-
MeT Bu: 32+ — 4.3% 41 = 0. Crenaem sameny ¢ = 3%. Torna npuxoauM K
ypaBHenuio 3t — 4t + 1 = 0. Peliennem 3Toro ypaBHeHHs! sIBASIIOTCS 3Haue-
HUS t] = % Uty = 1. C yuérom 3ameHbl, noayunm: 3% = %, T =-1,3"=1,
xo = 0. B OI13 BxoasT o6a kopusi x1 = —1, zo = 0.

Omesem: —1;0.

823. Haiiném O3 3anmanHoro ypaBHenusi: 1 — 2 > 0,22 < 1. Hcnoabays
MeToJ1 UHTepBaoB HaxoauM —1 < = < 1. CenaB npeo6pa3oBaHue B paBoi
YacCTH U TIpUBEJIS 0JI00HbIE, MePENUIIEM UCXOJHOE YPABHEHHE B BUJIE:

1 4x 1 2x 1 2x
4(—) —65(—) +16 = 0. Cnenaem 3ameny t :(5) . Torna npuxonum

2 2
K ypaBuenuto 4t — 65t + 16 = 0. Perennem 3Toro ypaBHeHust sBJASIOTCS
2xq
3HaUeHUs t1 = i Uty = 16. C yuéToM 3aMeHbl, TIOJTYyUUM: (%) = i, 1 = 1.

2x
1% (%) P 16, zo = —2. B OJ13 BX0oauT TOJLKO 0JMH KOopeHb x = 1.

Omsem: 1.
824. IpeoGpasyem ypasuenue /(cos 0,5z — 2)2 + /(cos 0,5z — 1)2 =
=3-V2.

Bunum, uto OJ13 ecTb MHOXKECTBO BCeX JeHCTBUTENbHBIX unces. Torna
|cos 0,5z — 2| + |cos 0,5z — 1} =3—+/2. Takkak 2 > cos 0,5z, a1l > cos 0,5z,

To 2 —c0s 0,54+ 1—cos0,bx =3 — V2, cos 0,5z = g, 0,5x = i% + 27k,

keZ,x:i%+4wk,keZ,

Omsem: x = j:% +4nk, k€ Z.
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825.0/13: z € R.

\/(2sm§—3)2+\/(2sin§—5)2:8—2\/§,

‘251n§—3‘+‘2sin§—5‘:8—2\/§<:)3—2sin§+5—2sin§:8—2\/3
@sin% = @, oTcioa % = (—1)”% +mn,n € Z,x = (—1)"xr + 3mn,
nez.

Omsem: (—1)"w+3mn,n € Z.

826. Tak kKak ocHOBaHKe JorapudMa YHcJI0 MOJOKHTENLHOE U He PABHOE e/~
Hutte, To tgx > 0, tgx # 1. [1o onpenesienuto sorapupma umeem:
sin 2x — \/§tga:cos:1: +1=1; 2sinzcosz — V3sinz =0, cosz £ 0;

sinxz =0, r=mn,neE s,
sinx(Qcosm—\/g) =0; V3

cosm:73; xz:i:%—i—QwthZ.

1
Mpuz=nn,ne Ztgr=0unpua = — % + 27k, k € Ztgr = ——=,
UTO MPOTHBOpEUUT ycJioBuio tgx > 0. CaeoBaresibho, © = 7n, n € Z U

T = —% + 27k, k € Z He sABJISIIOTCS KOPHSIMU HCXOHOIO YPABHEHH .

HNmeem: z = % + 27k, k € Z.

Omsem: % + 2wk, k € Z.
827. Tak Kak ocHOBaHHUe JIOrapU(Ma YHCIO MOJOKUTENBHOE U HE PABHOE €11~
Hulle, TO ctg x > 0, ctg z # 1. 1o onpenesnenuto sorapupma umeem:
sin 2z + ctgesinz + 1 = 1, 2sincosx + cosx = 0, cosz(2sinz + 1) = 0;

cosx =0, xz%—i—wl@kéZ,

=T
sing — 1 Hpn:c—2+7rk:,k6Z

2’ a::(—l)”“%—i—ﬂm nez.

ctgr = Ounpux = —% + 2™, n € Z ctgx = —+/3, UTO NPOTHU-

BopeuuT ycjosuio ctgx > 0. CuenoBatenbHo © = g + 7k, k € Zu
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T = —% +27mn, n € Z He ABJSIOTCS KOPHSIMU HCXOHOTO YpaBHeHus1. Mimeem:
T = 7(?- + 2mn,n € Z.
7

g+27m nesz.

28.77 - (37 —4) — 3|4 —3"| = 0.

Omsem:

1.2 <logs 4, Torna (7% + 3) (3" — 4) = 0; x = logs 4.
2.2 > logg 4, toraa (7% —3) (3% —4) = 0, z; = log; 3, 2 = logs 4. O6a 511X
KOPHS He YI0BJIETBOPSIOT YCJIOBHIO & > logs 4.
Omsem: logs 4.
829. OJ13: = > —1. [Iponorapudmupyem:
logy (¢ + 1)1082(=+ D) — log, 2 logh(z +1) = 1,logy(z +1) = +1; 2+ 1 =2,

1= % 2=1,1€0/3.2 = —0,5; —0,5 € OJ3. Menpuumii z = —0,5.

Omsem: —0,5.

830. OJ13: logox 20,2 >
[Tposorapudmupyem o ocHoBaHMUIO 2:

Vlog, x - log,y % = log, z, \/log, (2 — logy x) = log, .
Bamena \/logyx =t,t > 0;t(2—12) =%t =0,2(2 > —t) = 0.1, = 0,

to = 1,13 = =2, H0t > 0. \/loggz = 0, \/logez = 1;2 = 1,z = 2.

Haumenbluuit KopeHb ectb = 1.

Omsem: 1.
831. OJ13: x € R. PackpbiBast BHEILIHHI MOJIyJIb, TIOJTy4aeM:
log,(|z| +3) = =, z| + 3 = 4%,
log, (o] +3) =Ja] & | BT =0 eI
PN [ =1,
r=-—1
Omeem: =+1.

832. O/13: z > 0,z # 1, x # 10. CorsiacHo CBOKCTBY JIOrapu(MOB, UMEeM:

= log, . 3HauHT, TaHHOE ypaBHEHHE MpeoGpasyeTcs K BUAY:

1 1\
logy @ (logg\x—10| 2>_0’

Tak kak  # 1 (x = 1 He Bxomut B OJI3 nepemenHoi#i), To logox # 0w
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1

o1 1
cokpailasi Ha log, x, 0JlyuaeM ypaBHEHHE CJICJICTBHE: Togy [¢ —10] _ 2 0,
xz—10 = -9, . .
logs |z — 10| =2, |z — 10| =9, r—10=9. 1 =1, 2o = 19.

3Hauenue x = 1 He Bxomut B OZ13. Ha o6s1actu onpeneseHus npoBeéHHbIE
npeo6pa3oBaHus ypaBHEHHUsT ObIIM PABHOCHJIBHBL, MO3TOMY = 19 — KopeHb
HCXOHOTO yPaBHEHHSI.

Omsem: 19

833. Haiiném OJ13 HCXOAHOTO ypaBHEHHUS: COST F# %, sinz < 0. Haiiném

HYJIH uncauTens: 6cos 2z — 8cosx + 7 = 0, nmpuMmensist hopMyJTy KocuHyca
JIBOFHOTO aprymenTa, nojyuaem: 12 cos® x — 8 cos z + 1 = 0. Cnenaem 3ameny

1

cosz = t: 12t2 — 8t + 1 = 0. Pemnm 310 KBagpaTHOE ypaBHeHHe: ] = 5

1
to = =.
276

Ocraéres cnenatb 0o6patHyio 3ameny u, yuutbiBast OJ13, HaliTH KOpHH.

l.cosz = %,Tax Kak sinz < 0 (cm. OJI3), T0 x = —g +2mn, n € Z.

2.cosx = % — He ynoJyetopsier OJ13.

Omesem: —% +2mn, n € Z.

834. VesoBue 3a1auu SKBUBANIEHTHO COBOKYITHOCTH
3x—4 <0,
log? 22 — log,(162) + 2 < 0,
cocTaB/ieHHOl cOBOKyrHOCTH. log? 22 — log, (162) + 2 < 0,
logs © — logy 16 — logy 2 +2 < 0, logs 2 — 4 — logy = + 2 < 0,
logs z —logy 2 — 2 < 0. Cnienaem sameny ¢ = log, x. Toria HepaBeHCTBO NpH-
1+V1+8 1+3
2 2
Bnaunt, 2 —t -2 < 0& (t+1)(t —2) < 0, -1 < t < 2. Bosspauascs k
TIepeMEHHON , MoJIy4aeM HepaBEHCTBO

Pelim oTae/bHO BTOpOE HEpPaBEHCTBO M3

MeT BULE2 —t — 2 < 0. 10 = =t = —1,t = 2.

—1 < logy x < 2, log, % < logy z < logy 4 & % < z < 4. Takum o6pazom,
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3z —4 <0, z < %,
HcxogHass COBOKYIMTHOCTb IMPUHHUMAET BH =
s Y P Al <x <4 1

=z < 4.
Omsem: (—o0;4).
835. [l1s oTBeta Ha Borpoc 3ajnauu TpedyeTcs Ha UHTepBaJie (—%; g) pe-
WIHTb HepaBeHCTBo: | tg? x —2tgx—1| < 2. Crenas 3ameny tg x = t, NOJIyunM
HepaseHcTBo: [t2 — 2t — 1| < 2. [1o onpese/nenuio MOJyJist 9TO HePaBEHCTBO
2 —2t—1<2, (t+1)(t-3) <0,

£2-2—1>-2, ‘:}{ (t—1) > 0.

Peuas 1-0e HepaBeHCTBO 3TOil CHCTEMbI METOI0M HHTEpBaJIoB (cM. puc.[179)
roJiyuaem, uTo ero peiieHnem sipasitoresi t € (—1;3). Bropoe HepaBeHcTBO,

+ X - X+ 5
-1 3 X
Puc. 179.

PaBHOCHUJIbHO CUCTEME! {

OYEeBHJIHO, cripaBejinBo Mpu Beex ¢ # 1. Takum o6paszom, Bo3Bpaliasich K

nepeMeHHOH z, MoJTy4aeM, 4To HCXOJHOe HEPABEHCTBO PABHOCHIIBHO CHCTEME:
-l<tge <3,

{ tgx # 1.

Pewus 11 npocreiilliie TPUroHOMETPUUYECKHE HEPAaBEHCTBA U BbIOpAB

x € (—%; %) , NOJIYUHUM, UTO HICKOMbBIMHU 3HAYEHUSIMHU X SIBJIAIOTCS

T. T .
T e ( 4,4)U(4,arctg3).

Omesem: (—%; %) U (%;arctg 3).
836. Bocnosb3oBapiumch ToxK1eCTBOM sin® z = 1 — cos? z, 3anannyio pyHk-
LMIO NPEICTAaBUM B Buje: Yy = 2cos’x + 3cosx — 1. Jlast oTBeTa Ha Bonpoc
3ajiaun TpeGyeTcst Ha OTPe3Ke [—; 7| PELUTb HEPABEHCTBO:

|2cos? x4+ 3cosx — 1| < 1. Crenas 3ameny cos ¥ = t, IOJlyUMM HEPABEHCTBO:
|2¢% + 3t — 1] < 1. [To onpesesieHrio MO/IyJisi 5TO HePABEHCTBO PABHOCH/IBHO

262 + 3t —1< 1, 2(t+2)-(t—05) <0,

22 +3t— 1> —1, {2t-(t+175)>0.

Pelias HepaBeHCTBa MOCJ/IEHEN CHCTEMbl METOJ0OM HHTEpPBAJIOB U Gepsi nepe-
ceueHue MOJTyueHHbIX MHOKeCTB, (M. puc. [180), Haxomnm, uTo eé peleHnem

2

CUCTEME {
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Y 7///////7 G

=20 oS

-15 0
Puc. 180.

spasieres ¢ € [—2; —1,5] U [0;0,5]. BoaBpatuasich K nepeMeHHol , noJjyuaem,
cosx < 0,5,
cosz = 0.

& TaKux, uTo cos x € [—2; —1,5] He cyuiectsyet). Peluus 3Tu npocrediiine Tpu-
FOHOMEeTpHUECKHe HePaBeHCTBA U BLIOPAB & € [—1; 7], MOJyUHM, UTO HCKOMbI-

UTO UCXOAHOE HEPABEHCTBO PaBHOCHJ/IbHO CUCTEME { (3Ha‘{€HI/IfI

s s s
MU 3HAUCHUAMHU ABJAKTCA T € [——' ——} U [—' —}.
2’ 3 32

Omsem: x € [—I—E} U {IE]

837. I1lnan peuienusi: 1. Chopmysinpyem ycsioBue 3aj1auu B BUJle HEPABEHCTBA.
2. BosBeném obe uactu HepaBeHCTBa B KBaJpar, epeHecéM Bce B OJIHY CTOPO-
HY, PA3JIOXKUM Ha MHOXKHUTEJIH U BOCTOJIb3YeMCSI METOJIOM HHTEPBAJIOB.

1. Jlnst roukn (w; f(x)) rpaduka GyHKimn y = f(x) paccTosiHie 10 OCH
abcumcce pasHo | f(x)], a paccTosiHue 10 OCH OpAMHAT paBHo |z|. B cuiy storo

3ajJlaya paBHOCHJIbHaA pellIeHHIO HepaBeHCTBaA ‘ ‘$| MHoxecTBO ero

=
peIHGHI/Iﬁ H 6y11€T SIBJIATHCSI OTBETOM K JJAHHOH 3ajaue.

2. Tak kax o0e uaCTH HepaBeHCTBA HEOTPULLATEIbHBL, TO ‘4 “2_ 1 ’
x

2 2
2k (G5) 2o (Gt ) (B te) 2
’4a:+1’ A o 20\ N te) 20

r—42®—x x+42+a >0 —4z? - (22 + 422)

>
dr +1 dr+1 77 (4a + 1)2 >0,
—82% - (1 + 2z)
o\l 2T)
@+ =Y
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Peliast 370 HepaBeHCTBO MeTOIOM HHTepBaJoB (cM. puc. 181)), noayuaem:
€ [-0,5; —0,25) U (—0,25; 0].

-0,5 -025 0 X

Puc. 181.

Omsem: [—0,5;—0,25) U (—0,25;0].

838. st Touku (x; f(z)) rpacduka GyHKwn y = f(x) paccTosiHue 10 OCH

abcumcce pasHo |f(z)|, a paccrosinie 10 ocu opHAT paBHo |z|. B cuay ato-

r? -8
X

ro 3ajava paBHOCHJIbHA pELIEHHUIO HEPAaBEHCTBA } ‘ > |£L’| MHoxxecTBO

€ro pelleHUd U OyJeT SIBAATbCS OTBETOM K JAaHHOH 3ajaue. TaK Kak o0e ya-
-8

CTH HEpaBEHCTBA HEOTPHLATE/BHbI, TO ‘ ’ > |z| & ‘ ’ > |z|?,

(20 w0 () () 0

2_ Q2 22 2 . (972 _ _ _

7 —8—af xm =84 a7 0. 8 (2:12: 8) =0, 16(x g)(x +2) 5 0.
x x x x

Pewiasi 310 HepaBeHCTBO METOJIOM HHTEPBAJIOB (CM. PUCYHOK|182), mostyuaem:

€(—=2;0)U(0;2)

_Y+Y+¥ —

-2 0 2 X
Puc. 182.

Omsem: (—2;0) U (0;2).
839. st Touku (3 f(x)) rpacduka GyHKwan y = f(x) paccTosiuue 10 OCH
abcumcc pasHo | f(x)], a paccrosiHue 10 ocu opauHat pasHo |z|. [Tostomy ot-
BETOM Ha BOMPOC 3a/1auH SIBJISIETCS MHOXKECTBO PEllleHHH HepaBeHCTBa:
‘ x+ 4

> |£C| Tak kak o6e yacTu 3TOro HepaBEHCTBA HEOTpHLLATEJIbHbI, TO OHO

:L'+4

PaBHOCHJILHO HEPABEHCTBY: ‘ > |x|2. lanee umeewm:

(m—|—4) — 2230, (:r—|—4_$).(x+4+x> >0,
r—2 r—2 x—2

r+4—2*+2c z+4+2% -2 >0
x—2 r—2 -
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—(22 =32z —4) - (2% —x + 4)
(z —2)°
Tpéxunena x2 — x + 4 oTpuuatesnen, To x> — x + 4> 0 npu Beex x. [TosTomy,
—(J;2—3x—4)(x22—x—|—4) PR x273x—24 <0, (a:—4)(x—2|—1)
(x—2) (x—2) (x—2)
Pelnasi nocsieinee HepaBeHCTBO METOI0M MHTEPBaJoB (M. puc|183), mosyua-
em:z € [—1;2) U (2;4].

> 0. Tak Kak AMCKPUMHMHAHT KBajipaTHOIo

<0.

Omesem: [—1;2) U (2;4].

840. st touku (w; f(z)) rpacduka GyHKimn y = f(x) paccTosiuie 10 oCH
abeuuce pasHo | f(x)|, a paccTosiHie 10 0CH OpAMHAT paBHO |z|. B cuy sto-

x;;" > |z|. MHO>KeCTBO

ro 3ajjaya paBHOCHJIbHA PEUICHHUIO HEPABEHCTBA ‘

ero pelleHuil U OyJeT sIB/IATbCS OTBETOM K J1aHHOHN 3ajaue. Tak KaK 006e 4a-
T — 1

CTH HEPABEHCTBA HEOTPHULIATE/IbHBI, TO ‘ ‘ > |z| & ‘ > |x|?,

x—l) 2 (:r—l_ )(x 1 )
(x—|—3 < >0, s13 °© x+3+x >0,

r—1-—2>-3z z—1+2°+3z

z+3 z+3 -0
—(22 422 +1)- (a: +4z—1) <0
(z+3)° ’
—(z+1)% (= - (_(i;_;’/)gzn (z = (=2+5)) > 0. Pewas 310 Hepaben-

CTBO METOJIOM l/lHTepBa.HOB(CM pucyHok 184), nosyuaem:

€(-2-V5-3)U (=3 -1)U(-1;-2+ V5)

Y+ Y+ Y+ -
-2-V58 -3 -1 245 X

Puc. 184.
Omesem: (—2 —+/5;-3)U (=3;-1) U (—1; -2+ V/5).
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__ 222 + 3z
41. 3ajnaua cBoaMTCS K pellieHnto HepaBeHeTBa | ==———=|< 1. [loJsb3ysich
X

< 1. Orcrona

2
CBOMCTBAMH MOJLyJIs MOJIyUHM ‘2:C|7+3x| <1 z]2 + 3]

x| ’ |
|22 + 3| < 1. 3aMeHUM JaHHOEe HEPABEHCTBO, COJlepIKalllee 3HAK MOJLYJIsl, paB-
HOCHJIbHBIM €My HEPAaBEHCTBOM, He CoJlepKallliM 3Toro 3Haka. [1o onpenene-
HHUIO MOJLJISt TTOJTYUHM:
20 + 3] = { 2+ 3, nipu 2z + 3 > 0,z € [—1,5;00),
-2z — 3, npu2x +3 <0, T0 ectb & € (—00; —1,5).

Taxkum o6paszom, neHCTBUTENbHAS OCh IENUTCS TOUKOH & = —1,5 Ha obJaacTu:
(00; —1,5), (—1,5; +00). B neppoii o6sacti 1aHHOE HEPABEHCTBO PABHOCH/Ib-
HO HepaBeHCTBY —2x — 3 < 1, oTkyna & € (—2;+00). Bo Bropoit obsacty,
MCXOIHOE HEPABEHCTBO MOXKeT ObITh 3aMeHeHO HepaBeHCTBOM 2z + 3 < 1,
oTKyla ¢ € (—oo; —1). Takum 06pa3om, MHOKECTBO BCeX pelleHHH JaHHOro
HEpPaBEHCTBA COCTOMT W3 JIBYX UacTeH:
(00;—1,5)N(—2; +00) = (—2; —1,5], [-1,5; +00) N (—o0; —1) = [-1,5; —1).

Omsem: (—2;—1).
842. 3anaua cBOAMTCA K pelleHuio HepaBeHcTBa |22 + 14| > |3z + 10]. 3a-
MEHHM JIAaHHOE HEPaBEHCTBO, COleprKalllee 3HaK MOJLyJIsl, PABHOCHJIbHBIM €My
HEPaBEHCTBOM, He COJEPKAIIUM 3TOr0 3HaKa. 10 ompeeseHnio MOy s Mo-
JYUHM:

22 + 14| = 2z 4+ 14, npu2x +14 > 0, Toectb > —7,
T 2z —14, npu 2z 414 <0, To ecTb T < —T.
3z + 10, npu 3z + 10 > 0, To ecTb x > —m,
3
|3z 4+ 10| =
—3x — 10, npu 3z + 10 < 0, To ecTh = < —13—0.
Takum 06pazom, IeHCTBUTE/bHAST OCh JIGJUTCST TOUKAMU & = —7 H & = —1?0
Ha obJsactu: (—oo; —7), {— ;—1—30>, {—%; +oo). B nepsoit o6sacTy
|22+ 14| = —2x —14, |32+ 10| = —3x — 10, 1 1oTOMY B 9TOi 06J1aCTH JIaHHOE
HEPABEHCTBO PABHOCHJIBHO HepaBeHCTBY —2x — 14 > —3z — 10, otkyna x > 4.
Bo Bropoii obnacth |2z + 14| = 2z + 14, |3z + 10| = —3z — 10, u naHHoe

HepaBeHCTBO MOXKeT ObITb 3aMeHEeHO HepaBeHCTBOM 2z + 14 > —3x — 10, oT-
Kyna z > —4,8. B tpetbeii o6nacth |2z + 14| = 2x + 14, |3z + 10| = 3z + 10,
¥ TIOTOMY B 9TOH 00/1aCTH JaHHOE HEPaBEHCTBO PABHOCHJIBHO HEPABEHCTBY
2z 4+ 14 > 3z + 10, otkyna « < 4. Takum 06pa3om, MHOXKECTBO BCex pelie-
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HHI IAHHOTO HEPABEHCTBA COCTOMT U3 TPEX uacTeil: (—oo; —7) N [4; +00) = &,

-t - -1, [t~

-4
Omsem: [—4,8;4].

843. lannas 3aj1aua CBOAUTCS K PeleHuio HepaBeHeTsa |3z + 6| > |4z — 6.
3ameruM, uTo TaK Kak 06€ 4acTH AaHHOrO HEPABEHCTBA HEOTPULIATENbHBI, TO
€ero MOKHO 3aMEHHTb Ha paBHOCHJbHOE |37 + 6|2 > |4 — 6/,

922 +36x+36 > 1622 —48x+36; 722 —84x < 0; Tz(z—12) < 0;z € (0; 12).

Omesem: (0;12).

2x+0,75 . 4z
Saa. 16 130 -2 - 32 ’
D 132 — 7 7—13x
162297 _ 130 - 24 + 32 - 1627197 _ 130 - 16% + 32 - 0. Pewm
132z -7 ’ 13z -7 ’

HepaBeHCTBO METOJIOM HHTepBaJsioB. HaiinéM 3HaueHust , npyu KOTOPbIX UHC-
JTesib 06palaeTcs B HOJb:
8 - 162 — 130 - 16® 4+ 32 = 0, cuenaem sameny t = 167, ¢t > 0, Toraa

A2 — 65t +16 = 0; D = 65% — 162 = 49 - 81 = 632, 1.5 = 65§63,t1 -1
to =16 = 21 = —%, To = 1. 3HaMeHaTe b 06pAllaeTcsi B HOJIb TIPU & = 1—73
(cM. puc|185). ICKOMBIMH 3HAUEHHSIMK ABJSIIOTCS T € (—%; %)U(l; +00).
7
g7 772,13 L2377 s,
— _l L;J] X
2
Puc. 185.
_ .l) .
Omsem ( 2913 U (1; +00).
0% _90.9% |+ 181
o 3% —90. 9707 81 9 “0
’ 8r—5 5— 8z’ 8r—5 ’
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92 — 30-9% + 81
8 —5H
BO3MO)KHI>I JBa CJIy'—laﬂZ

< 0.

(97 — 27)(97 — 3) > 0,

92 — 30 - 9% + 81 > 0,
1){8x—5<0; x<%; <
9% < 3,
9% > 27,
9]
r < R
B custy MOHOTOHHOTO Bo3pacTaHust PyHKUMH y = 3 UMeeM:
9 < 1,2z > 3, x<%,x>1,5,
5 & =z € (—o0; —l).
T < =3 5 2
8 T < 3

(97 — 27)(97 — 3) < 0,

92 _30-9% +81 < 0,
2){8x5>0; < x>§; <
3 < 9% <27, 3 < 3% <« 33, 1< 2z <3,
& 5. & 5. & 5. &
:L’>87 x>8, x>8,
1 3
5 <T <, (5 3)
- =Trc |5
5 8’2
.’L‘>§;

Omeem: (—oo; %) U (é' é).

27" 43 - 9% 4 3+1 63 3% +3.3%®43.3" 63
846. 13— 8z ~ 138z 13— 8z
MO2KHBI IBa CJiyyasi.
3 { 337 +3.3%2 4+3.37-63 >0,

> 0. Bos-

Haiiném KopHu BbipakeHHst B JIeBOH
13 — 8z > 0. A P P

YyacTH MepBOro HepaBeHCTBA CUCTEMBI HCIOJb3Ys cxeMy [opHepa. 3amena
3=t t>0 t3+3t2+3t—63>0, t3+3t2+3t—63=0.
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13| 3|63

316|121} O

t = 3 — xopenb. t2 + 6t + 21 = 0, D < 0 = JeACTBUTENbHBIX KOpHEii

wer. (t —3)(#2 + 6t +21) > 0, t —3 > 0, t > 3. Bepuémcs x 3amene:

3% > 3, x > 1, Tak KaKk y = 3% MOHOTOHHO Bo3pacraeT. Cucrema UMeeT B,
z>1,

13
x<§; l<z< 3"
8
1
2) 4334337 -63 <0, e Cucrema He UMeeT peliie-
13 — 8z < 0; z>%. P

Omesem: (1; %)

847. MHoxecTBO Touek Jintu |y| = logs(z — 8) — 3 CHMMETPHUHO OTHOCH-
TesibHO ocH Oz, Tak Kak ecii Touka (z,y) MPUHAJIEKUT STOMY MHOXKECTBY,
TO TOUKa (x, —Yy) TaKKe eMy MPUHAIIEKUT. 3aMeTHM, UTO MHOXKECTBO 3HaUe-
HUI aGelnec Touek JnHuK |y| = logs(x — 8) — 3 orpaHuueHO HEpPaBEHCTBOM
logs(x —8) — 3 > 0, Tak Kak |y| > 0 npu Jito6om y € R. Peliim HepaBeHCTBO
logs(x—8)—3 > 0.logs(z—8)—3 > 0,logs(x—8) > 3,logs(z—8) > logs 27
S ax—8 = 27, x > 35. Takum ob6pasom, nob6oMy 3HaUeHuIo zg = 3¥%° > 35
COOTBETCTBYIOT JIBE TOUKH JinHUH |y| = logs(z — 8) — 3: (20, logs(xo — 8) — 3)
v (20, — logs(zo — 8) + 3). Tak Kak KaXkjiasi U3 3THX TOUEK HE JI0JPKHA JIeXKATh
BbIllle TOUKH (Zo; Yo) Gosiee ueM Ha 1, TO OCTATOUHO HAJIOKHUTH TO YCJOBHE
Ha BEPXHIOW TOUKY: (Zg,logs(xo — 8) — 3). I1pH BbINONHEHHH YCJIOBUS /15
BepXHell TOUKH JIJisl HHXKHEH OHO GyJIeT BBITOJHSTLCST aBToMaTHuecku. Mrak,
Touka (z,logs(ro — 8) — 3) He JIEXKHUT BbILIE TOUKH (Z¢; Yo) Oosiee ueM Ha 1.
Takoe ycjioBHe paBHOCH/IBbHO HepaBeHCTBY logs(zg — 8) — 3 —yo < 1. U3
COOTHOLUEHHS o = 3Y° HaxouM Yo = logs xo. Takum o6pasom, A5 onpene-
JieHHs1 aGCLUCC TOYEK, YAOBJIETBOPSIIOIIMX YCAOBHIO 3aj1aul, MPUXOIUM K CH-

—8)—3— <
cTeMe ypaBHeHHui: { logy(wo — 8) =3 —logg o < 1,

Zo = 357
~8 ~8 ~8
logs xoxo <4, | logs Iomo <log8l, ) 0< xoxo < 81,
xo = 35, xo = 35, zg = 35,
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I078 1’0*8

>0, >0,
Zo Zo
$0—8—81$0<0, 80.%’04‘820,
Lo Lo
T 2 35a o 2 357

o € (—00;0) U (8; 400),

xo € (—o0; —0,1] U (0; +00), = xo > 35. Torna yo > logs 35.
Zo > 35,

Omesem: [logs 35; +00).

848. YcsioBue 32124 BbINOJHSETCS /151 TeX 3HAUEHHH &, IPH KOTOPbIX BbIOJI-

3

HSETCsT HePaBeHCTBO log 67 11 4 < —1. Cnenaem 3ameny t = |z|.

PaccmoTpum 1Ba ciyuast.
0<t<l, 0<t<l,

1) 3 .= 3 IS
log: Gz 11754 < 1 67 _1lt14 ¢
0<t<l, 0<t<l,

& 2B -Tt+2) S0 (t—2)(t—1/3) 0 ®©

t(6t2 — 11t +4) ~ 7 tit—4/3)t—1/2) =7
te (0;1), L1

& . 1.1 4.,). @te(—;—).
te( oo,O)u(3,2)u(3,2), 32

t>1,
t>1, 3
23 3. _ . e o —1rd " e
S 6T — 11t + 4 ’ 3 L
617 — 11t +4 ~ t’
t>1, t>1,
6t2 — 11t + 4 > 0, (t—4/3)(t—1/2) >0,
Ty 262 -Tt+2) o N -2 —1/3) o
t(6t2 — 11t +4) t ’
t € (1;400),
_ .l) (é. )

& te( g ) UNgit): &t e (2;+00).

t € (—o0;0)U (O; %) U (2; +00);
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1.1
372
1 1

Hwmeem, { 3 <lel < 2’ Otkyna, z € (—o0; —2) U <—l; —l) U (l; l) U
27 3 372
2| > 2;

U (2; 400).

Takum o6pasom, t € ( ) U (2; +00). Bepuémest K crapoii nepeMeHHOR .

Omsem: x € (—o0; —2) U (—%; —%) U (g; 5) U (2; 400).

849. Kimouesast uzest: Mickomble 3HaueHus  yI0BJIETBOPSIIOT HePABEHCTBY
3lz=1 4 24 < 3le+1l,

[Tnan peutenust: Packpoem MOJyJin 1 peLiiimM HePAaBEHCTBO Ha TPEX TPOMENKYT-
Kax: )z < —-1,2) -1 <z <1ud)x > 1.

1) Ilyctb & < —1, TOr/1a HEPABEHCTBO MPUMET BHJL =T 4 924 <3771 o
9.37z7 1 37l « Uzl

2) Tyets —1 < o < 1, Torna HepaBeHCTBO npuMeT B 31 7% + 24 < 32+,
YMHO)HMM 06€ uacTu HepasencTa Ha 3~ 1 > 0. [Tosyuaem, 322 —8-37—1 > 0.
Crenaem 3ameny ¢t = 3%, ¢ > 0 U pellIUM KBaJpaTHOE HEPABEHCTBO
t2—8t—1>0&t>4+/1T.

BosBpaluaemcs K nepemMeHHoi 1 noJiyuaem 3% > 4 + /17 &

& x> logy(4 + V/17). Yuutsisas, uto logy(4 +V17) > 2n -1 < = < 1,
rnoJiyyaem: xr € <.

3) Iyctb 2 > 1, Torsa HepaBeHCTBO NpuMeT Bua 371 + 24 < 37F1 &«
9.3 -3"1 > 24371 > 3 2 > 2 YuurwiBas ycaosue x > 1,
noJjyuaem: r > 2.

N3 nynkroB 1), 2), 3) ciesyeT, uTo pellieHHeM 3aauu sIBJSIETCS TPOMEXKY-
TOK (2; 400).

Omesem: (2;+00).

850. KutoueBasi unesti: FickoMble 3HaYeHHS & COBMAAAIOT C PELIEHUSIMH Hepa-
percTpa 217731 4 2le=1+2 < 10,
[Tnan perenust: PackpoeM MOJIyJIH 1 pelliiM HepaBEHCTBO Ha TPEX TPOMEXKYT-
Kax: )r < 1,2)1<x<3,u3)z > 3.

1) IMyctb # < 1, Torna HepaBeHCTBO NpuMeT Bu 23~ % + 2377 < 10 &
& 2577 <553 -1 <logy b < x> log, 1,6.

YunrbiBas, uto log, 1,6 < 1 ua < 1, noayuaem: x € (logsy 1,6;1).

2) Iyetb 1 < < 3, Tor/a HepaBeHCTBO npuMeT Buj 2377 + 27+ < 10,
YMHOXKHMM 00€ yacTH HepaBeHcTBa Ha 27 > 0 (9T0 MOXKHO cliesaTh TakK Kak
2z > 0). [Toayuaem, 2 - 227 — 10 - 2% 4+ 8 < 0. Cenaem 3ameny t = 2% ¢ > 0
W PELIMM KBaJpaTHOe HepaBeHeTBo 2t2 — 10t —8 < 0 0 < t < 4.
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BosBparaemcst K mepeMeHHOH x 1 noJiyuaeM 2% < 4 < x < 2. YuuThiBasi,
uto 1 < « < 3, nostyuaem: x € [1;2).

3) [Myets > 3, Torma HepaBeHCTBO MpuMeT BUa 2%73 + 29+1 < 10,
[TockosbKy TIpH 2 > 3 BBINOJHAIOTCS HepaBeHcTBa 2973 > 2373 = 1y
22+1 > 23+l — 16, nosyuaem, uto 273 + 2*+1 > 17, CyenoBatenbHo, Hepa-
BEHCTBO 2773 + 221 < 10 ne umeer pewrenuii npu z > 3.

Nz nyukroB 1), 2), 3) ciielyer, uto pellieHHeM 3a/1auu siBJISIETCS MHOYKECTBO
(log, 1,651) U [1;2) To ectb (log, 1,65 2).

Omsem: (log, 1,6;2).

851. O6osHauum t = |log, x|. Toraa nexosHoe HEPABEHCTBO
log2 = — 5| log, x| 4+ 6 < 0 npeoGpasyercsi K Buay t2 — 5t + 6 < 0;
(t—2)(t—3) <0; 2 <t< 3.Pewnm Tenepb cucTemy:

1
log, x < -2, TSy )
logy x > 2, x >4, §<x<i,
logy x > —3, 1
{10g2$<3, l’>g, 4<x<8.
T <8;

O13: = > 0, nosTomy Bce HaiiieHHble  npuHaanexar OJ13.
(L1 .
Omeem: (8’ 4) U (4;8).
852. O[3z > 0; = # 1. (0,8)!8: 7=l 7l > 1: log?7 — |log, 7| < 0;
|log, 7|(| log, 7| — 1) < 0; pasnesnm o6e uacth Ha | log,, 7| > 0:

[log, 7| =1 < 0; |log, 7] < 1; =1 <log, 7 < 1; % < z < 7. YuurbiBas

O/13, Haxomum = € E, 1) U (1;7).

Omeem: [%, 1) U (1;7].
853. Heo6xoanmo naiiTu 3uauenust x, npu KoTopbix x(x + 2)(z + 3sinx) > 0.
OueBupno, utonpux >0 x+3sinx > 0, npuz < 0 z+3sinx < 0. To ecTb
€/IMHCTBEHHbIM KOPHeM ypaBHeHHsl ¢ + 3sinz = 0 aBssercsd z = 0. Pewas
Terepb HEPABEHCTBO METOOM HHTEPBAJIOB, NOJMYyUHM = € [—2; 400).

Omesem: [—2;400).
854. PacemotpuM g(x) = = + cos(z + 1). Mmeem: ¢'(x) = 1 —sin(z + 1),
0 < ¢'(z) < 2. Aro 3Hauut, uto g(x) Bozpacraer Ha Beell 06J1aCTH onpejese-
HHUS.
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Tak kak g(—1) = 0, (z+1)> > O0npuz > —1u (z+ 1) < 0 npu
x < —=1,tog(x)>0npuz > —1ug(x) <O0npuz < —1. Orcrona D(f) —
x € (—00; +00).

Omsem: (—o0;+00).
855. UTo6bi cylecTBOBaIA MCXOAHAsT DYHKLHUS, HEOOXOUMO, YTOObI

log% % > 0. A w5 310r0: 0 < %;i’ < 1. Tak kaK /z+1 > 0, yMmHO-

JKUM BCE UaCTH 9TOr0 HepaBeHeTBa Ha /x + 1: 0 < v/x — 3 < /z + 1, uto na-
- [1>-3,
Y 3 [TepBoe HEpaBEHCTBO BBIMOMHSIETCST BCErIa, BTOPOE (TaK Kak

x > 0, uToGbI CYLIECTBOBAJ /T ) TpH T > 9.

Omesem: (9;+00).
856. Ouesuano, D(f) = R.
[Tocsie npeo6pasosanuii f(x) = 0,252* — 2 + 22 + 2.

dyukums y = f(x) nenpepoiHa Ha [0; 2] u guddeperurpyema Ha (0;2),
cJleloBaTeNbHO, €€ HanboJIblliee 3HaueHue Ha otpeske [0;2] cpean sHaueHHH
9TOH (DYHKIMH HA KOHIAX OTPE3Ka U B KPUTHUECKHX TOUKAX, MPHHAIEKAIINX
unrepsady (0;2).

fl(z)=2-322+2x =2(2? — 32 +2) = x(z — 1)(x — 2),

.’21:0, {E2:1, 1’3:2.

F(0)=2. f(1) =225, f(2) =2.

Omsem: 2,25.

857. 1) O13: cos(mzx) # 0, T0 ecTb = # % +n,n € Z. Torna
30 — 30 sin?(rz)

cos? ()
2) Haiiném Touku makcumyma pynkumu f(z) = 2122 — 8% — 3024,

2122 — 83 — szt = 2122 — 823 — 30z%.
1
T # 5 tnne Z.

f/(z) = 422 — 242% — 1202 = —62(2022 + 42 — 7).

f'(z) =0npuz =0,z = —1—70 (z = % He BXOJMT B 00J1aCTb OTpe/ie/eHns!
dyHKLuH, cM. puc.|186).
fo 4 — + —
7 0 1
o =770 SN T T N
Puc. 186.
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Touka makcumyma x = —0,7.
Omsem: —0,7.
858. D(y):x > —1,x # 1.
+3

1y
[puz e D(y)y=+vz+3-2 gloB2 32 o

= vz +3 <3x—+3) = Va3 — 22 —x + 1. Oyuxkuus y Gyner

(S

-zt —z+1
BO3pacTaTh TaM, TJle BO3pacTaeT MoJKOpeHHoe BbipaxeHue ¢ yuérom OJI3.

Wrak, nainém untepsanbl Bospactanust gyukuun f = % — 22 — x + 1.
fl=322-22—-1=0; 21 =120 = —%. [Tosryurm oTBeT:

x € (—1;—% U (1; +00) (cm. puc./187).

3
7! + — +
fo-l /7;31 ~L
Puc. 187.
Omesem: (—1; —%} U (1; +00).
859. CHauasna Hainém obuiacTb onpeesieHust PyHKLUHH: #221_4 > 0;

m > O, OTCIOJla T € (—OO; —2) U (—2, —1) U (1, +OO)

Tenepb mpeoGpasyeM HCXOAHYIO (DYHKIHIO:
° 234+32%—-4 _ 2
y=(zx+1)- 3908 T = @+ D@ -D@+2)7 _ (x — 1) (x + 2)2.
rz+1
JL1st HAXOXKIEHHST IPOMEXKYTKOB YObIBAHHST HANIEM MTPOU3BOJIHYIO:
Y =@+2?2+2z-1)(z+2) =32(x+2).y =0npuz = -2; x =0

(cm. puc. 188).
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C yuéroMm o6J1acTH OnpeiesieHtst 1eaeM BbIBOJ, UTO (DYHKIUS yObIBAET MTPH
x € (—2;-1).

Omesem: (—2;—1).
860. O6uiactb onpenesnenust pyHkumu f(z): —3 < x < 2. Torna

5 3
fa) = 2 x”f;(“g) _ (B Z?;Q ) 345 4 5a® — 300 4 1
B obsiacTu onpenesnenusi. I1ast Toro, 4ToGbl HAUTH TOUKY MaKCHMyMa, HalAéM
npoussoanyio: f'(x)=15z*+152>-30=15(2*+2?-2) =15(2?-1) (22 +2).
Slcuo, uto f/(x) = Onpu zq = 1; o = —1. OGa 3HaueHusi BXOAST B 06/1aCTh
onpenenenust hynkuud. [Tostomy Touka Makcumyma = —1 (em. puc.|189).

Boluncium f(—1) = -3 —-54+30+ 1 = 23.

/! + — +
S '3/7 "1\'1/ 2

Puc. 189.

»

Omesem: 23.

- ) 4z +11>0,
861.Haiiném obsiactb onpejesenust pyHkuuu f(z): { 322~ 1> 0;
11
x> ——,
& 4 T € (— %;—g]u[gﬂ—m).
r < —\/Tg Wil x > ?;

[peoGpasyem ucxomnyio dyukunio: f(z) = 2% (32 — 1) + 2% (dx + 11) =
=72 (3:r2 + 4z + 1()),
f(x) = 22(32” + 42 4 10) + 2 (62 + 4) = 42(32% + 3z +5).

fro — . +
J) \-IQ ;/3_ He onpeziesieHa |3
- B L 7

»
>

Puc. 190.
Tak kak 322 + 3z + 5 > 0 ais o6bix (D < 0), To, ¢ yuéToM obsacTu

onpejiesienust, 6y1eM HMETh T € <— 11 —@] (cMm. puc.[190).

4773
(11, V3
Omesem: < R —3]
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210 3 (z—
862. D(f):z > 1.Tlpuz € D(f), f(z) = 37 logs ( 1)(55—2)2(3;2 —192)

: —
(z—1)2
D)3 (e 2)2(22
_(@-1)2(@-2) 3(x 12) _ (r — 2)%(2% — 12). Haiiném craumonaphble
(r—1)2

toukn: f'(z) = 2(x — 2)(2? —12) + (x — 2)? - 22 = 423 — 1222 — 162+ 48 =
= 4(z%(x—3)—4(z—3)) = 4(z—3) (22 —4). Ypasuenue 4(z —3)(z2—4) = 0

MMeeT KOpHU z1 = 3, Lo = 2, x5 = —2, npuuéM z3 ¢ D(f).
fl(x) + _ +
fx) =2

7 2 G 3 7
Puc. 191.

W3 pucynkal|191 caenyer, uto x = 3 — Touka MuHumMyma u f(3) = —3.
Omeem: —3.

863. D(f): x > 1.llpux € D(f), f(z) = 32* — 1623 — 622 + 48z + 16.
Haiiném craumonapubie Touku: f/(x) = 1223 — 4822 — 121 + 48 =

12(2% —42? —z+4) = 12(2*(z —4) — (z—4)) = 12(2? — 1) (z — 4). Kophu
ypasHenust (22 — 1)(x — 4) = 0 ectb 1, = +1, 23 = 4. 21 1 T3 He BXO-
JSIT B 06J1aCTh ONpeeJeHus. 3HAUUT o = 4 Touka MUHUMyMa (cM. puc.|192),
f(4) = —144.

S0 N
) I~g4 >

Puc. 192.
Omeem: —144.
2—x>0;
864. Haiijiém obsiacTb onpejiesienus: hyHKIUM: 213 — 12x >0 [Tpume-
(x—27° 77

0<z <2,
HSiSl METOJL HHTePBAJIOB, NOMy UM | < . (cm. puc. 193). Ha obnactn

3 2x3 — 12z

=27 122 — 223, f/(z) = 12 — 622

onpenesenust f(z) = (2 — x)
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Y (pyHKUMH eJUHCTBEHHAS TOUKA SKCTPEMyMA & = V2, Tak Kak © = —/2 He
BXOJIUT B D(f) T = \/5 SIBJISIeTCS TOUKOH MakCUMyMa. f(\/i) = 8\/5.

A SN
V6

¥ 0o 2
Puc. 193.
Omeem: 8/2.
10 —z > 0;
65. Haiiném obsacth onpesesieHust GyHKIMH: g; — 2795 >0 [Tpume-

HSIS1 METO/I HHTEPBAJIOB, MOJYUHM E —\/_ O U \/_ 10 (cm. puc.[194).
[lpuz € D(f), f(x) = 2 — 27z, f'(z) = 32 27 y(byHKuuuf( ) eluH-

V7 0 Va7 10

Puc. 194.

CTBEHHast TOUKa KCTpeMyMa x = —3, Tak Kak 3 ¢ D(f). x = —3 sBasiercs
TouKOl Makcumyma. f(—3) = 54.

Omsem: 54.

66.D(g):{fjii8f S l<z<l,

2 — ot

—lo, —z2 x?
g(gj):5 logg (1 )+1Og33( +1):1_x ;

A=) +22(2—-2")  2x(2*—-20+2) , |
= 1- xz)z = 1- xz)z Lg'(z) =
r=0,2=—12=1(cm puc.[195).
A A W
g I~y 0_~7 1 "

Puc. 195.
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C yuérom 06J1acTH ONpejieJieHHst 1ej1aeM BbIBOJL, 4T0 & = 0 — TOYKa MUHUMY~-
2—0
Ma. g(0) = &=—— = 2.
90) =79
Omeem: 2.

867. D(g): —0,5 <z < 0,5.Tlpuz € D(g), g(z) = %@2 — (422 4+1) =

16z* . /(x) _ 64$3(1—2$2)

— 7, . y HKLUHWH €JUHCTBEHHAas TOYKa 3KC-
429 (1_4:62)2 yHKuHH ex

Tpemyma x = 0 (Tak Kak x = i% He BXOJSIT B 00J1aCTh OTpeeeHust),

x = 0 — touka muHumyma. g(0) = 0.
Omeem: 0.

68. 1) O6aactb onpeneseHust GyHKUMH — BCe X 6[ — g; g}, B KOTOPBIX

sinx + cosz > 0. Toryia 41082 (sin@tcosz) —
= (2082 (sSinz+cos))2 — (gin g + cosz)? = 1+ 2sinz cosz = 1 + sin 2.
2) Haiiném toukn skerpemyma pyHkumu f(x) = 1+sin2x, ¢ € [ - g; g] ,

sinx 4+ cosx > 0. f/(z) = 2cos2x = 0npux = % Fk , k € Z. 13 sToro
T T m™ T
MHOKECTBA TOIBKO &1 = 7 M &2 = — 7 NONAAIOT B HHTEpBAI { — 5 5]
2 2
Ho sinx9 + cos o = —g g = 0. 3HauuT, 5 He TPUHALIEKUT 0061aCTH
OTpe/IeeHH sl
3) Haiiném 3nauenne f(x) B Touke z = % f(%) =1+ sing =2.
Omeem: 2.
3m
69. 1) O6s1acTb onpenesenust PyHKLUMH — BCe & € [2 5 } B KOTOPBIX
sinz — cosz > 0. Torna 4log, (sinz—cosz) _ (210g2 (sin x—cos w))2 _
= (sinz — cosz)? =1 — 2sinxcosz = 1 — sin 2z.
3
2) Haiiném toukn skerpemyma ¢yHkimn f(z) = 1 — sin 2z, x € {;T ;]
sinx —cosx > 0. f'(z) = —2cos2x = 0npuz = % + %k, k € Z. 13 sto0r0
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3m
MHO>K€CTBA TOJIbKO I = 3% HXy = %r nonajaloT B MHTepBaJ [5- 5 ] Ho
. V2 V2
sinxy — cosSTy = 5 + -5 = 0. 3HauuT, o He MPUHAMLIEKUT 00aCTH
onpesnenenus. Torna f(f) =1—sin 3777 =2
Omeem: 2.
x4+ 7

—2V3 <z <0,
870. D(f): (x—2\/_)(x—|—2\/_)

T > 2\/3

z+7>0;

13
Mpuz € D(f) f(z) = 1787 57 @FD ¢4y = 23 — 124,
f(x) = 3(x — 2)(z + 2). HamleM CTalMOHAPHDBIE TOUKM: & = 2, & = —2.
x = 2 ¢ D(f). Us pucynka|196 Buano o = —2 Touka makcumyma. Torna

£(~2) = 16.

/) /\/\ =
1) -21/_ \ zﬁ/?

Puc. 196.
Omesem: 16.
.13—|-7 >0
7L.D(f): { 2% —21z ~ 7 —V2l<2<0,2>+21
z+7>0.

—21z
Mpnz € D(f) f(z) = plosn (47 3 , f(z) = 23 — 21z

f(x) =322 — 21 = 3(z — VT) (z + V7). CTaLll/lOHaprle Touku. f'(x) =0,
r=+T,2=—V7.V/7¢& D(f). Touku sxkctpemyma. M3 pucynkall97 Buamo:
Tr = —\/7— Touka Makcumyma. Torna f(—ﬁ) = 14\/7.

N ()
) a1 W\ va/ﬁC

Puc. 197.

Omsem: 14/7.
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872. O6nactb onpeiesieHUs1 PyHKIHUH:

2
1—a >0, <:>{ (1—2z)(1+=z) >0,

T +2
2>0;
x4+ 2> 0; Tta>0;

S -l<ax<l.

log, (1—z2)(z+2) )
[IpeoGpasyem dyHKUMIO: y = 2 z+2 = 1 — z*. [1ns HaxoxX/1eHusi
MHTEPBAJIOB BO3paCTaHusl (DYHKLIHU HAKAEM POU3BOIHYIO 4’ U ONpee UM eé
sraku: y' = —2x. C yuérom 06/1aCTH OTpeIe/IeH s IeaeM BbIBOIL (DYHKIIHSI
Bogpacraer npu x € (—1;0) (cm. puc. [198).

y'(x) LN,
Y(x) 1/ 0 \1 *

Puc. 198.

Omesem: (—1;0).

873. Haiizém D(/): {ii‘lgf; o 7€ (~2v30) U (23 +o0).
(z4+4)? 1

In -3 + 5 In—L1 3
— z°—12z (z+4)° — 25-120 — 9
[Mpux € D(f) f(x) =3e 3e g SR DY

Haiiném crauuonapubie Touku f(x):

f/($>:_3(3$2*12) ___ Nz =2@@+2)

(x3 — 12:5)2 mQ(x—Q\/g)Q(x—i—Q\/g)Q
9(z —2)(z + 2)

2 (a? — 2\/3)2(;3 + 2\/5)2

X9 = 2, npuuém zo ¢ D(f).

YpaBHeHHE — = 0 UMeeT KOpHH T = —2,

fy = & D(f)

fo 213 2 0 2 213 x
\/

Puc. 199.
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W3 pucynkall99 caenyer, uto x = —2 — Touka munumyma. Torna f(—2) =

-3

16°

.3
Omesem: 16
z+3>0, >3

874. Haiiném D(f). 3;+i2>0’ & {393 22> 0; &
slr> N S N PP

22 —3x < 0; 0<z<3; ’

Oyukuus npumer Bua f(z) = 3z — 2%, e 0 < = < 3. f'(x) = 3 — 2u.

y = f(x) Bo3pacraer Ha (0; %) (cm. puc. 200).

s+ -

o—p
f0/7%\3x

Puc. 200.

Omeem: (O; %) .

< [ @432z +5)(1-2)>0,

875. OJ13: { 2z 4 5) > 0;

(x +3)%(x 4+ 5)(1 — x) — log
2(x +5) 3

Sz e (=5;-3)U(=3;1).

(z+3)°(1—=).

Torna f(x) = 9logs 5 ;

1
3(:17+3)<x+—)
’ _ 322 + 10z + 3 _ 3 -
fl(x) = @+32(0—n)h3 ~ @30 —2)n3 Haiiném touku

A AR A e 64-4 _ 128 _ _
9KCTpeMyMa: & = 3.f( 3) logg)2_9_3 log, 7 Tlog;2 — 3.

Omeem: Tlogs 2 — 3.

876.1.|3x+2|<2;—2<3x+2<2;—4<3x<0;—%<x<0.
2. f'(x) = —8(922 + 3z — 2)(18z + 3). f'(x) = O np 1 = —%, za = %

9:3:7%.331,1’36 (*%; 0),@ ¢ (f%; O).
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3. N3 uncen f(— %) = —400, f(0) = —16, f(— %) =0u

f(— %) = —20,25 HauMeHbLLIUM siBJIsieTcs unco —400.

Omsem: —400.

877. f(x) = 3cos* . + 4cos®x — 12cos? x + 6. Pynkums y = f(x) onpene-
JieHa Ha otpe3ske [0; 71| u nuddepenunpyema B unrepsase (0; 7). Haliném cra-
1LIMOHAPHBIE TOUKH.

f'(x) = 12cos®x - (—sinx) + 12cos?x - (—sinx) — 24cosx - (—sinz);
f'(z) = 0; —12sinx cos x(cos® z + cosz — 2) = 0;

sinx =0,
sinx cos z(cosz+2)(cosx —1) = 0;sinz cosz(cosx—1) =0; | cosz =0,
cosxt = 1;

r=mn,n € Z,

s
2
x =2mm,m € Z.

x =« +wkk € Z, Ha unreppane (0;7) envHCcTBeHHAsi CTALHOHAPHAST

T

TOYKA T =
2

. Hatiném 3HaueHust pyHKLMM Ha KOHLLAX OTPe3Ka U B CTallMOHap-

Hoii oue. £(0) = 3+4—1246 = 1; f(g) — 6, f(r) =3-4-1246 = —T.

HauGoubluee snauenue f(x) Ha oTpeske [0; ] paBHO 6, HaHMeHbllee — —7.
Omsem: 6; —7.
878. Ilepedpasupyem 3anauy. Haitném Bce p, npu KOTOPHIX YpaBHEHHE UMEET
X0Ts1 Gbl 0JIH KopeHb. Tora npu ocTasibHbIX p OHO KOPHER He HMEET.
4sin® z + 3 cos 2z + p = 0. [Ipeobpasyem 1aHHOE ypaBHeHHe:
4sin® x+3(1—2sin?2)+p=0. sinz =t, t € [~1;1]. 43 —6t>+3+p =0,
—4t3 4 6t% — 3 = p. OGoszHaunm f(t) = —4t3 + 6t2 — 3. Haiiném muoxkecTBO
snauenuit f(t) na [—1;1]. f'(t) = —12t2 +12¢t, f'(t) =0, —12(t> —t) = 0,
t1=0,t2=1. f(0)=-3, f(1) = —44+6-3= -1, f(-1)=4+6-3=T.
E(f(t)) = [-3;7]. UroGbl ypaBHeHHE UMEJIO XOTs Obl OJIHH KOPEHb, HE0GX0-
JUMO U JlocTatouHo p € E(f), To ectb p € [—3;7], a uToObI ypaBHEHHE HE
uMeJIo KopHell — p € (—oo; —3) U (7; +00).
Omesem: (—o0; —3) U (7;400).
879.p-ctg?x + 4sinz + p = 7. [IpeoGpasyem ypaBHeHHe:

1
D (S, — — 1) +4sinz +p="7. OGosHaunmsinz =t, t € [—1;0) U (0;1].
m- T
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t% —p+At+p =17, p—pt? +4t3 +pt? = Tt?, —4t3 + 71?2 = p. O6o3Hauum

f(t) = —4t3 + 7t2. Haiiném muoxectBo suauenuit f(¢) nat € [—1;0) U (0;1]
fl(t) = =12t + 14¢, f'(t) =0, —2(6t2 —7t) =0, t(6t —7) = 0; t; = 0,

0 ¢ [~1,0)U (01 to = &, £ ¢ [~10)U (1] Tput — 0 f(t) = 0;

f(1) =3, f(-1) =11, Ilput € [-1;0) E(f) = (0;11], rak kak f(¢) Henpe-
pbiBHa Ha [—1,0). Tlput € (0;1] E(f) = (0;3], Tak kaK f(t) HenpepbIBHA
na (0;1], to ectb E(f) = (0;11]. Uto6bl ypasuenue —4t3 + 7t2 = p umeno
XOTs1 Gbl OJIMH KOPEHD (@ CJIeI0BATeJIbHO U HCXOIHOE YpaHeHHE ), HEOXOIHUMO H
nocrarouo p € (0;11].
Omesem: (0;11].

880. Iepedopmynupyem 3anauy. Hatiném Bce p, mpu KOTOPHIX ypaBHeHKe HMe-
eT XoTs 6bl OJIuH KopeHb. Torja npu ocTanbHLIX p ypaBHEHHE KOPHEH He UMEeT.
8sin®z 4 7cos2z +p =0, 8sin® +7(1 — 2sin?z) + p =0,

8sin® 47 — 1dsin®z+p=0. sinz =t, t € [-1;1]. 8> — 142 +T+p =0,
—8t3 4 14t — 7 = p. OGosnaunm f(t) = —8t3 + 141> — 7. Haiiném
MHOXeCTBO 3HaueHuil f(t) Ha [—1;1]. f'(t) —24¢2 + 28t, f'(t) = 0,

—4t(6t —7) =0; t; =0, 0 € [-1,1]; ty = &, % ¢ [-L1]. f(0) = -7,

fl)y=-8+414—-7= -1, f(-1) =8+14—-7=15. E(f) = [-7;15].
UTo6bl ypaBHeHHE UMEJO XOTsl Obl OJIMH KOPEHb, HEOOXOIUMO U JOCTATOUHO
p € E(f), 10 ectb p € [—7;15], a uToGbl ypaBHeHHe He HMeJIO KOpHe# —
p € (—o0; =7) U (15; +00).
Omsem: (—oo; —T) U (15; +00).

881.3vVax+14+1=2k—kvz+1. O03: z > —-1. Vo + 1(3+k) =2k—1.
| cayuati: 3+k =0, k=-3.Torma2k—-1=—-6-1=—-"7.1lpuk =-3
JieBast yacTb MOJyUeHHOro ypaBHeHHUs paBHa 0, a npaBast He paBHa 0. KopHeil
HeT. kK = —3 yJ0BJIETBOPSIET YCJOBHIO 3a/1auH.

o~

2cayuait: 3+k#0, Ve+1= 23k+_k1' IT0 ypaBHEHHE He HMeET KOpHEH,

2k —1
3+

1

ecJin
2

< 0; =3 < k < =. YuurbiBas cayua#i |, uMeeM: ypaBHeHHe He

UMeeT KOpHel npu k € {—3; %)

Omeem: [—3; %) .
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882. t cos 5x — 5 = 4t — 3 cos bx.
[TpeoGpasyem naHHOe ypaBHeHue: cos 5x(t + 3) = 4t + 5.

l)nput+ 3 = 0, t = —3, nocyenHee ypaBHeHHe 00pallaeTcst B HEBEpHOE
paBeHCTBO 0 = —7, TO €CTb NpU t = —3 JaHHOE yPABHEHUE HE UMEeT KOPHeH.
2)t+3 # 0, t # —3. Torna cos bz = %; E(cosbzx) = [—1; 1]. YpaBHeHHe
. 4t +5 a4+5 _

B 3TOM CJIydae He HMEET KOHeH NpH P > 1, T3 < -1

4t +5 44+5—-t—-3 3t+2 . _2 _
a)t+3>1‘ —— > 0, t+3>0,t> 3,t< 3.

445 4 dt+54t+3 5t +8 -~ 8
b)t+3< 1, 13 <0, t+3<0, I<t< £

OTMeTHM Ha YMCJIOBOH OCH 3HaueHus t B caydae 2 (cM. puc.|201).

M

-3 _8 _2 X
5 3
Puc. 201.
— 8 2
O0benuuss pesyasrar ¢ t = —3, NOJNyuuM ¢ < 5 t > -3 [ToHsiTHO, uTO
t = —2 — HaubousiblIee L1eJ0e OTPULATEBHOE .

Omesem: —2.
883. 2sin’ z — 3t = Gt sin®z + 1.
[IpeoGpasyem nanHoe ypasHenue: sin® z(2 — 6t) = 1 + 3t.

DHIlpun2 -6t =0, t = % nocJeaHee ypapHeHue obpalnlaercsl B HeBepHoe

1 .
paBeHCcTBO 0 = 2, TO eCTb IPU £ = 3 ypaBHEeHHE He UMeeT KOPHEH.

2)[Ipu2—6t #0, t # %,Torﬂa sin®z = étgi.TaKKaK E(sin”® z) = [0;1],
TO JJAHHOE ypaBHEHHE HE HMeEeT KOpHeH MpH %j—g’i >1, % J_r 2; < 0.

1+3t 14+3t—246t 9t -1 1 1
a)2—6t>1' 9 61 >O,2_6t>0,9<t<3.

1+3¢ 1 1
b)2_6t<0,t< 3,t>3.
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OrMeTHM Ha 4MCJI0BOH NpsiMOH (cM. puc.|202).

O6benuHsst noJiydeHHble 3HAUEHHUS ¢, MOJYyUnM ¢ < —%, t> % Hanmenbluee

YETHOE HaTypaJibHoOe: ¢ = 2.
Omeem: 2.

884. 4t cos? v + 1 = 5t — 5 cos? z.
[Tpeo6pasyem nannoe ypasHenue: cos> z(4t + 5) = 5t — 1.

l)npudt+5 =0, t = —2 nocJsie/iHee ypaBHeHHe oGpallaercsi B HeBepHoe
__29 _ 5
paBeHcTBO 0 = > TOecTb npH t= — ] AaHHoe ypaBHeHHe He nveer KOpHei.
2)4t +5 # 0, t # —2, torna cos? x = Z +é Tak kak E(cos?z) = [0;1],
. 5t — 5t—1
TO JIaHHOe ypaBHeHHe He UMeeT KOHeit pH T 5 > 1, T < 0.
5t —1 5t—1—-4t—-5 6 5
Va5 0 " mys - 00 4t+5>0’t< p >0
5t —1 5 1 o .
b) T <0, 1 <t< 5 OrmeTHM Ha YUCJI0BOH NpsiMOH (cM. puc.|203).
5 1 6 x
4 5
Puc. 203.
O6benunssi ¢ t = —3, NnoJyunM ¢ < %, t > 6. Haumenbliee HaTypasibHOE
t="1.
Omeem: 7.

885. log,» 3(2az? + 1 —a) = 2. JlaHHOe ypaBHeHHe PaBHOCHIILHO YPABHEHHIO
2az% + 1 — a = (22 + 3)%. OT™MeTHM, UTO €C/iu T SBJSETCS KOPHEM, TO —T
Takxke siBasercs kopHeM. Otciona zg = —xg, 2x9 = 0, xg = 0. Takum 06-
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pasoM, HeOOXOAMMbIM YCJIOBUEM €IMHCTBEHHOCTH KOPHsI sIBJISIETCS1 PABEHCTBO
ero nymo. Haitném a: 2a® - 02 +1—a = (02+3)%, 1—a =9, a = —8.
IpoBepka: a = —8. log,s, 3(—162% + 1+ 8) =2 —162 + 9 = (2% + 3)?,
—162%2 +9 = 2* + 622 +9, 2* +222%2 =0, 2222 +22) = 0; x; = 0,
22 4+ 22 # 0. 2 = 0 — eIMHCTBEHHbI KOPeHb.

Omsem: —8.

886. 1og2a+1(6ax — 2?) = 2. Jlannoe ypaBHeHHE PABHOCUJILHO yPABHEHHIO
6ax — 2% = (2a+1)?, 6ar —2? = 4a® +4a+1, 22 —6azx+4a*+4a+1=0.

Ono umeeT oauH KopeHb ecaiu D = 0. D = 36a® — 16a®> — 16a — 4,
20a®> —16a —4 =0, 5a® —4a—1=0.Takkak 5—4—1=0,10a; = 1;
ag = —l

5
[1poBepka:

1)a=1.logg(6x —2?) =2, 62 —2%2=9, 22 —6x+9=0, (z—3)2=0,
T =3.

-1 6y 629 2 6,9
2)a = 5 log%( 2 x%) , TET T gpr & F e 52 = 0,
3)2_ _3
(x+5 =0 z=-3
Omesem: 1; —l.
5

cos?z + (5 — 2a)sinxz = 7 — Ta — 3a? ne umeer kopreir. Cchopmynpyem 3a-
Jlauy HHaye: HalijleM Te 3HaueHusi mapameTpa a, pH KOTOPbIX ypaBHEHHE HMeeT
KOpHH, TOTAa MPH OCTAJIbHEIX @ KOPHEil HeT.
lfsin x+(572a)sinxf7+7a+3a =0,
sm x — (5 — 2a)sinz + 6 — Ta — 3a®> = 0. 3amena: sinz = ¢, [t| < 1
—(5—2a)t+6 —7a — 3a*> =0,

(5 — 2a) + /25 — 20a + 4a2 — 24 + 28a + 1202

887. Heo6xonumo HallTH Bce 3HAUEHHUS TapaMeTpa a, TIPU KOTOPbIX ypaBHEHHE

2 = 2 )
(5—2a)£V16a?+8a+1 (5—2a)=£|4a+ 1|
ti2 = 7 = 5 .
(5—2a) + |4a + 1]

YpaBHeHne HMeeT KOPHH, €CJIU

< 1 uaun

2

(5—2a)2—|4a+1| ‘<1
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< 5—2a—|—2|4a+1| <1,
5—2a+da+1| > -2,
5—2a+4a+1] <2.

1)—1

—2<5—2a+|4a+1]<2,

da+12>0, O
a)s 5—2a+4a+12> -2 Perluenuii Het.
5— 2 +4a+1<2 202 -8, | a>-4
’ 2a < —4; a < —2.
1 a<—l
4da+1<0, a<71, 4’
b)< 5—2a—4a—12> -2, a<l, Pewienuii Her.
5—2 —4a—1<2; —6a > -6, 1
’ —6a < —2; a>§.

5—2a — |4a + 1] <1,
2
5—2a—[da+1| > -2,
5—2a—4da+1] < 2.

2)-1<

—2<5—2a—|da+1| <2,

1
> 4
4a+1>0, a}_i’ a =z 4’
a){ 5—2a—4a—1> -2, a<l, léagl
5—2a—4a—1<2; —6a > —6, ) 3
) 76a<72, a>_;
3
4a+1 <0, a,<—%7 a<_i,
Pt 2P 4<a< -2
) 5—2214311<2~ 2a = =8, a > —4, a
o 20 < -4 a < —2;

YpaBHeHHe He UMeeT KOpHel, eca a < —4 uin —2 < a < % Wi a > 1.

Omesem: (—oo; —4) U (—2; %) U (15 400).

888. Heo6xoanmo HaiiTu Bee 3HaueHUs TapameTpa a, P KOTOPbIX ypaBHeHHe
5a cos z—2sin? z = 3a®+7a ne umeer kopueii. ChopMypyeM 3ajauy HHaUe:
HaleM BCe 3HaueHWs rapameTrpa a, NpH KOTOPLIX YpaBHEHHE HMeeT KOpHH,
TOTJa PYU OCTaJIbHBIN @ KOPHEH HeT.

S5acosx — 2(1 — cos? ) = 3a® + Ta,

2cos?z + 5acosz — 2 — 3a® — Ta = 0, 3amena: cosz = t, |t| < 1.
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— 5a + /2502 + 16 + 24a2 + 56a

2t2 + 5at — 2 — 3a® — Ta = 0; t1 =

4 y
—5a 4+ 4 _
t1,0 = %. YpaHeHnue uMeeT KOPHH, €CJH W ‘g 1
W —ba—[Ta +4| ’gl.
4
1)—1<W<1, —4 < —ba+ |Ta+4] < 4.
—5a + |Ta + 4| > —4,
—5a + |7a + 4] < 4.
Ta+42>0, a}—%, a}—%, A
a)s —ba+Ta+4> -4, —=<ax<0
_5a+Ta+4 < 4: 202 -8, |a=-4, 7
2a < 0; a < 0;
4
Ta+4 <0, a<f%, @<=
b)<¢ —ba—"Ta—4 > —4, 124> 0 a <0, Perwuenuii Her.
—5a—Ta—4 < 4; Az 9
—12a<8 | a>=.
3
2) 1< P )y B |Tat 4] <4
—5a — |Ta + 4] = —4,
—5a — |7a + 4] < 4.
4
> =
Ta+4 >0, a}—%, @z
a)< —ba—Ta—4> -4, 120> 0 a <0, Petienuii ner.
—5a —Ta — 4 < 4 az=" 9
—12a < §; a>=
3
Ta+4 <0, a<—%, a<—%, 4
b) ¢ —ba+Ta+4 > —4, -4 <a< —z.
—Ba -+ Ta+4 < 4 2a > —8, a > —4, 7
2a < 0; a <0

YpaBHeHHe HMeeT KOpHH, ecid —4 < a < 0, 3HAUMT ypaBHEHHE He HMeeT
KOpHeH, ecim a < —4 wim a > 0.

Omsem: (—oo; —4) U (0; +00).
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889. ITepedopmyanpyem 3anauy v HalEM Te MOJOXKUTENbHbIE 3HAUEHUS T,
KOTOpbIe YIOBJETBOPSIIOT TaHHOMY HepaBeHCTBY. 3aMETHM, UTO 3HAMeHATe b
apoon f(log1 (3x)logs z*) + f(2 — 13logg ) < 0 KaK cyMMa JByX OTpHILa-
3

TeJIbHBIX ynces1. Torma MOryT MpeicTaBUTLCSI IBa Caydast:

z >0,
1){ f(logy (3z)logza?) — f(2 —13logz ) < O,

3

f(6-49" +20-7%) — f(3-7" —15) > 0.
Perm Kaxxa0e HepaBeHCTBO CHCTEMBI.
a) f(logl (3z) logs x4) < f(2 — 13logg x). B cuiy Bo3pacranust (pyHKUMH

3

f(z) umeem: log; (3z)logs v* < 2 — 13logs ,
3
(—1 — logs x)4logs |x| < 2 — 13logg , Tak Kak z > 0, TO
410g§x — 9logzx + 2 > 0. 3amena: loggz = t, 4t — 9t + 2 >

0
4t2—9t+2207t1,2 = 9+ v8l =32 \/21_327151,2 - %;tl =2t :%

)

Bepuémesa k 3amene: logg x > 2,z 2 9. logs x < i, O0<z< (“/5

6) f(6-497+20-77) — f(3-7"=15) > 0, f(6-49*+20-7%) > f(3-7* —15).
B custy Bospacranust pyHkumd f(x) umeem: 6 - 497 + 20 - 7* > 3 - 7% — 15,
672 +17-7% + 15 > 0. 3amena: 7° = t, t > 06t + 17t + 15 > 0,
6t2 + 17t + 15 = 0, D < 0, reficTBUTeNbHBIX KOpHed Het. CTapiuuii Koshdu-
LMEHT KBAJpaTHOrO TPEXUJIeHA MOJI0KUTE/IbHbIH, HEPABEHCTBO
6t2 4+ 17t + 15 > 0 BepHO NpH J0ObIX 3Hauenusix t > 0. Toraa HepaBeHCTBO
6 - 7% + 17 - 7% + 15 > 0 BLINOJIHACTCS NPH JIOObIX 3HAUEHHUSIX .
Pewenne creremsi (1): (0; é/g] U [9; +00).
x>0,
2) f(log; (3z)logz) — f(2—13logz ) >0, — cucrema He uMeer pe-
f(6-49”3+20~7””) —f(3~7“—15) <0,
ureHn#. Mtak, nonokutebHble 3HaU€HUs &, KOTOPbIE Y0BJAETBOPSIOT JaHHO-
My HEpaBEHCTBY:
(0; {l/ﬂ U[9; +00), TOra Bee MoJiozKUTeNbHbIE T, He YI0BAETBOPSIIOLINE Hepa-
BEHCTBY, PHHAJIEKAT IPOMEKYTKY ((1/3; 9).

Omesem: ( V/3: 9).

890. Ecsiu HauMenbliee 3 uncen b = 276t — 5. 2726 . (27t 4 22t)
c = =260 4+ 623 4+ 7 ne menblie —9, To CrpaBeIMBbl 06a HepaBeHCTBA
b > —9uc > —9. Torna uckomoe 3HaueHHe Mapamerpa MoOJyulM, PEILUB

Hsznaresserso «/lernon» www.legionr.ru



Pernenne 3anaun891) 329

276t —5. 272t . (2715 + 22t) > 79’

—26t 4 6.23 47> —9;

276t _5.273 4 4>0, [ (273 —4)(273 —1) >0,
26t — 6. 23t — 16 < 0; { (23t — 8)(23t +2) < 0;

{ 2—315 > 472—315 < 17

CHCTeMY HEPaBEHCTB! {

3Hasl, YTo MYHKLUMS y = 2% MOHOTOHHO BO3pacTaeT, U
-2 < 23t < 8, ’ be 1L Y p ’

) —3t>2 —3t<0,
€€ 3HaueHUs 1oJI02KHUTEJbHbI, UMEEeM:

3t < 3;
2 2
<—-2,t> < -3
ES=5t20 [ ES=5 1200y oue 1204),
20 Lot
3
Puc. 204.
) L2 -
Omesem: (—oo,—g] U [0;1].

891. 1. log, (6x — 222) + log1 (z — 3)% > 1.
1

_ 9.2
O/13. bz — 22° >0, S0<zr<3d Takkakx < 2,700 < x < 2.
x — 3 #0;
0<x<?2, 0<x<?2, o
log,(2x(3 — x)) — logy(3 — ) > 1; log,(2x) > 1;
Sl<r <
2.+>1'©+—1>0'@
log, (5x + 622) " log, (bx + 622) ’
1 —log, (5z + 62%) > 0,
1 —log, (5 + 622) _ log, (5x + 62%) > 0,
log, (5z + 622) >0 1 —log, (5x + 622) < 0, <
log, (5z + 622) < 0;
622 + 5z > 0,
62 + bx < 4, ( 4)( _l)
o | Lo 52>, rrg){r—3) <0
622 + bx > 0, 1
622 + 5z > 4, @+ (e-g) >0
622 + 5x < 1;
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—% <zr< %, , O
& x<;1, S e (*g;*l)u(g@)-
xr > 6;
OO6beMHUM MOJTyUeHHble PelleHHs: (—%; —1) U (l; %) U (1;2).

Omsem: (—%; —1) U (%, %) U (1;2).

892. I'yctb BbicoTa KoHuuecKoil nanatku H, H > 0. Vioy = %TFRQH, 1o

_4r 3. 1 _popr AT pogr _ 2_ 4 p__2 .
yeaosuio Vi = 3 M 37TRH 3,RH 4, R H,R \/H(M),
Soox. kon. = TRIL. 13 ASOB (cwm. puc.|205) umeem:

S
A B
Puc. 205.

3
Bsm\/%+H2\/4J;IH (M);
4

2 4+ H3 H3
Soox. =7 ([T = 2m [ ()
. _ 4+ H3
Beeném cynkuuio S(H) = 2w 7o Tak kak S(H) > 0 Ha uHTepBa-

2

Jie (0;400), o dyukunn S(H) n f(H)=(S(H))~ npuHUMAaioT HauMeHbliee
3HaueHHe Ha TOM MHTepBaJjie B OHOH U TOH e Touke. [TosTomy Haiiném, mpu
KakoMm H ¢yukuus f(H) npuHHMaeT HauMeHbliee 3HaueHue npu H > 0.
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3H? - H? —2H(4+ H?)

FUH) = an? AL gy g2

T i *
§(H) = a2 H28 g = {gi;%: O ps_g H—2
ey - v
Smo~_2 _— n
Puc. 206.

x = 2 Touka MuHUMyMa (cM. puc. 206). Tak kak Ha untepsase (0; +oc) f(H)
MIMeeT eIMHCTBEHHYIO KPUTHUECKYIO TOUKY, M OHA SIBJISIETCST TOUKOH MUHAMYMa,
10 B Hell (H = 2) dyHKUMs NPUHUMAET CBOE HaHMeHblllee 3HaueHue. Boicora
naJlaTku 2 M, a paauyc \/§ M.

Omesem: 2 M, V2 wm.

893. Ilycts wimna KL = z kv, 0 < x < 10, Torna LH = _10;:v KM,
AH = 4 xm (cm. puc. 207). Us AALH numveem: AL = AH? + LH?,

RY
AL = 16+M - %\/164—20x+x2,

DK+ KC+ AL+ BL+ KL =2y164 — 20x + 22 + «.

D C
K
L
|
A H B
Puc. 207.

Beenem dynkuuio f(z) = 2¢/164 — 20z + 22 + z, = € (0;10) 1 Hafinem eé
HauMeHbllee 3HaueHne Ha (0; 10):

f'(5) = VBT =205 ¥ 2 + ), f(x)

B — 20+ 2x
V164 — 20z + 2
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—20+2
f'(z) =0, 0+ 2z = —1, =22+ 20 = /164 — 20z + 22,
V164 — 202 + 22
164 — 20z 4 22 = 422 — 80z 4 400, [ 322 — 60z + 236 = 0,
—2x + 20 > 0; x < 105

= S0V 4~ 10+ B3 ¢ 0:10), w2 =10 B3 € (0:10),

X1,
fl(x) — + _
\ 3 /
Puc. 208.
r = 10 — ST\/g — Touka MuHHMyMa (cM. puc.|208). Tak Kak Ha WHTEpBa-

Jie (0; 10) yHKIMST HMEET eIMHCTBEHHYIO KPUTHUECKYIO TOUKY, M OHA SIBJISIETCS
TOUKOH MUHMMYMa, TO B Hell (DyHKLIMS TPUHUMAET CBOE HaUMeHblIee 3HauUeHHe.

Haumensuiee f(z) = f(lO - M)
- 2\/164 _ 20(10 S‘f) (10 8\f) +10— 87\/5 _

:2\/164—200—&-16%—\/§+1OO 160[ 9 HO_TS:

=2 64+%+10 8\f 28\/9+ 3+ 10 — 87\/3:10+8\/§.

O6u1ast MUHUMaJIbHAS JIIMHA NISITH yyacTKoB 10 + 8v/3 KM.
Omeem: 10 + 8v/3 Kwm.

894. Crena DD, C,C usrorossena u3 creksa (cm. puc.|209). [Tyerb
DC =z M,z > 0. [lnowans DD;C;C 42 M2. CTOUMOCTb CTEKJISIHHO CTEHbI
750 - 4o =

= 3000z py6usied. lllupuna komHaTel AD = % M, TUIOLLA/b CTeH U3 0OBIYHOIO

. CTOMMOCTb CTeH U3 0OLIYHOIO

marepuasa 4 + w = 4z + % (m?2)

matepuaJa 500 (495 + @) py6aei. Obuias CTOUMOCTb MOCTPOUKH:
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3000z + 500 <4x + %IO) py6aieii. Beeném pyHkumIO

f(z) = 3000z + 500 (496 + %), 2 > 0, u HalinéM e€ HauMeHbllee 3HaYeHHe.
Bi Ci
|
Ay l Di
|
l 4
|
|
g ——¢
7~
- X
A D
Puc. 209.
500 - 640 .
J(x) = 300045004~ =5 f'(x) = 0, 3000+500-4 - _500x2640 —0,
2
3-1-2—333—20:0, 2 =64, =38.
f® - r
f (x) 0 \8 / X
Puc. 210.

x = 8 — rouka munumyma (cm. puc. 210). Tak kak dyukuus f(x) Ha
(0; +00) MMeeT eJIMHCTBEHHYIO KPUTHUECKYIO TOUKY, U OHA SIBJISIETCS] TOUKOH
MHHUMYMa, TO B Hell (PyHKUMS TPUHUMAET HauMeHbllee 3HaUeHHe:

F(8) = 3000-8+500(4-8+ 940 — 94000 4 56000 = 80000. Haumenbimas
8

obutast CTOMMOCTb nocTpoilku 80000 pyOJieH.
Omesem: 80000.

895. BesiocuneaucT ymenblaeT ckopocThb B nyHkte C' Ha a KM/u

(0 < a < 15). OH ener % nmyTH co ckopoctbio (15 — a) km/u. Ilyts ot C

2 .
J10 B paBeH S KM. < 3TOro NyTH BEJOCHUIEIUCT MPOLLEN 3a

9 4yacos, a

9(15 — a)
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7S

" 75 .
OCTaBLLMICS MyTh co ckopocTbio (15+42a) KM/u oH npotuén 3a 9(15 + 2a)

9

" S ( 2 7 )
yaca. Becb nytb ot C' 10 B Bejiocuneuct npotuésn 3a o\I5=a + 5+ 2

uaca. Beeném dyukumio f(a) = %(152_ P 151%), 0 < a < 15 1 Ha#i-

JEM, TIpU KaKOM @ 3Ta (DYHKLIMS NPUHUMAeT HauMeHblllee 3HaUeHHe Ha TIpoMe-
xyTke (0;15).
fla)=23 ( 2 14 > _ 25 (15+2a)® — 7(15 — a)?
9 \(15—a)? (15 + 2a)? 9 " (15— a)2(15 + 2a)?
#(a) = 0; (15 +2a) — 7(15 — a)2= 0; (15 — a)2(15 + 2a) # 0;
(15 + 2a — V7(15 — a)) (15 + 2a + V7(15 — a)) = 0;
(a(2+ V7) + 15— 15v/7) (a(2 — VT) + 15+ 15V/7)) = 0.
3 C15(V7T-1)  15(V7-1)(2-7)
Da(24+V7) =15(V7—-1), a= RV 3
= —5(3V7—9) = 45 — 15V7; 45 — 157 € (0;15). 3amernm, uto
a = 45 — 15+/7 ynossetsopsiet yeaosuio (15 — a)?(15 + 2a)? # 0.
—15(1+V7) =151+ V7)(2+V7)

Da=— = — =5(9+3V7) =45+
+15v/7, 454+ 15v7 ¢ (0;15).
fl@ - .t 5
f(@ 0 45-15(7 15 @
\ /
Puc. 211.

a = 45 — 15v/7 — Touka munumyma (cM. puc.[211). Tak Kak Ha uHTepBa-
Jie (0; 15) yHKIHMST HMEET eIMHCTBEHHYI0 KPUTHUECKYIO TOUKY, H OHa SIBJIsieTCs
TOUKOH MuHUMyMa (GyHKIMK f(a), TO B Hell (DYHKIMS IPUHAMAET HAaHMEHbIIIee
3HaueHHe Ha uHTepBase (0;15).

Ipu a = (45 — 15v/7) KM BEJIOCHIIEAUCT OBICTPEE BCEro MPoeaet myth ot C
Jo B.

Omeem: 45 — 15+/7.

896. [Tyctb © — pamuyc ocHoBaHHsl KoHyca, > 0. Bbipasum uepes x Bbl-

.. 1
COTY KOHYyCa, 3Hasl ero 00be&M: gmszh =3, h = % CocTaBuUM CymMMy
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r+h =2x+ % Beeném ¢ynkumio f(z) = x + % Hccnenyem eé ¢

MOMOLLLbIO TPOU3BOJHON Ha MpoMexKyTKe > () Ha HauMeHblllee 3HaYeHHe.

’ 3 _
@) = (v =) P =1 = fl@) = " f@) =,

ez = {f %, 13/% € (0; +00). Ha npomexytke (0; 3 %) f(z) <0,
Ha TIPOMEKYTKE (,3/ 17T—8; +oo> f'(z) > 0. 3nauur, z = 3§/ 17T—8 — TOUKa MHU-

numyma. Tak Kak HerpepbiBHast yHKUMs f(x) UMeeT Ha mpomexyTke x > 0
€/IMHCTBEHHYI0 KPUTHUECKYIO TOUKY, KOTOpasi IBJISIETCS TOUKOH MUHHMYMa, TO
B Hell (pyHKIIMS PUHUMAeET CBOE HaHUMeHblllee 3HaueHue. Pajnyc ocHoBaHus

3
KOHyCa paBeH f’/ % Pannyc mapa R = ,3/ % Vi = %7‘(‘( 3 %) = 24.

Omsem: 24.

897. 1o ycsioBuIo0 B 11ap BrUCaH NPsSIMOYToJibHbIN napaJsuiesienunes. O6o3Ha-
upM uepes 2 (2>0) VIHHY MeHbLIEH CTOPOHBI OCHOBAHHSI MTPSIMOYTOJILHOTO Ma-
paJuiesienunena, 2x — JJIMHa O0Jibleil CTOPOHbI OCHOBaHHUs (cM. puc.[212).
Torna AB = z, AD = 2z. Boipa3um uepes z BbICOTY napaJJesenunena AAq,

3Has, uto auaroHasb AC paBHa IByM pajidycaM Liapa, ONHCAHHOTO OKOJIO Ma-

pasnesenunena, 1o ectb ACy = 2Ry, Ry = AE = %AC&.

AADC: AC = JVADZ+DC? = VA2 +22 = 25 AO = %AC,

2
A0 = —x\f; NAOE: OF = VAE? =407 = |30 - 522,

2
AA, = 00, = 20E, AA, =2 1—5—5%.

3anuuiemM cymMMy JUIMH Bcex pébep napaJiiesienurnesa:

52
4
YKUTEJIbHBIE UHCJIA, 3HAUMT JI0JKHA BBIMOJHATHCS CUCTEMA HEPABEHCTB!

P=4 (x +2z+4+2 % — ) . I'lo cmbIicsy 3agaun ayiuHbl pébep — moJio-
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B Ci
4" | Oy Dy
| |
r 7
| E ¥
71
[
//I/§5|__::; C
gl ==
A D
Puc. 212
35 _ 5z? /28 /28
- 1 > 0, o (x— ?><x—|— ?)<0, -
x> 0; z>0;

/ 2
=>0<2< 2\/2. Beeném dyukumio p(r) = 4 <x+ 2 + 2 1—5 - 5%)

Hafiném ¢ nomotipio npous3BoaHo# Haubodibiiee 3HaueHne QyHkiud p(x) Ha

HHTEpBaJle (0; 2\/E> :
™
5
2\’ N
4<x+2x+2,/@5%) —4|1424 — | =
" 35 _ 5o’

T 4
- " 12,32 _ 327 o,
Vs
=4|3- ° =12 S ,
35 ba? 35 ba? 35 5a?
T 4 T 4 s 4
2 2
P(z) = 0 12 @—%—10:5:0 (1), TaK Kax E—%>o
. 35 _5e® _ bz, 35 _ 52’ _ 25
IpU BCeX = € (0,2 7r) - = 6 T 3t
70332_3_5, o _ 18, . 18 _ /18 B
36 - g - = gy T, = g Ty = g HpOBepKa I10Ka3bl
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1
BaeT, uTo ypaBHeHue ( | ) uMeeT TOJIbKO OIMH KOpeHb & = 18
0

’

1/1—8 € (0 2\/?> Ha npomerxyTke <0; %) p'(x) > 0, Ha mpome-
KyTKe (,/ \/7> () < 0. 3nauur, x = 177_8 — TOuKa MaKCHMYy-

ma. Tak kak QyHKUMs p(z) UMEET HA POMEKYTKE (O; 2,/ L €/IMHCTBEHHYIO
s

KPUTHUECKYIO TOUKY, KOTOpast SIBJSIETCS TOUKOH MakCUMyMa, TO B Hell (pyHK-
LMs TIPUHAMAET Haubodibliiee 3HaUeHHe Ha 3TOM MpoMexxyTKe. MeHbluas cTo-

pOHa OCHOBaHHsI MapaJiesenurneaa paBHa 18 Panuyc kpyra paBen 18
7T m

2
SKp:w<,/§> —18.
™

Omsem: 18.

898. Io ycnoBmio ky6 BHeBNHCaH B KoHyc. [IpoBeném oceBoe ceuenne KOHy-
ca, napaJsuiesibHoe oHOH U3 rpaHer ky6a (cm. puc. 213). [lycts o — paau-
yc ocHoBaHusi Konyca (z > 0). Bblpasum uepe3 x BBICOTY KOHyca, 3Hasi €ro

006 BbEM: %7{'172]1 = %7, h = 73—52 O603HauuM pe6pPO BHEBMUCAHHOTO B KO-
Hyc Ky0a uepe3 a W BblpasuMm ero ueped x. ASOK ~ ASO.Cy (LS —

obuwmii, ZSKO = £S5SC;0; kak cootBerctBennble npu OK || O1Cy u SK

cexylien ), 00110(1 = 5—001, rne OK = z, 0O.C7 = %, SO = ﬁl—;,
17
SO; = SO — 00, = 1—7 — a. T W—xQ; 2x(17— awa) = 17aqa;
ma? a 17
2wt
34z — 2amx® = 17a; a(17—|— 27m:3) =34x; a = 347333
17+ 27z
Beeném dyukuuio a(x) = 344563 Haiiném ¢ nomolipio mporu3BoHOM
17+ 27z

HanboJIb- Liee 3HaueHne GyHkuuu a(x) npu x > 0:
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B
t t
R\M
0
X
R X
A b X C
Puc. 213.

( 34z )’ 3417+ 27Tx3) — 6m2? - 3da 3417 — 4mz®)
17 + 27a® (17+27T:E3)2 (17+27rx3)2 '
/ _ __ 3 _7 3 E .

a(z)=0npuz = 1 (4 € (0; +00).

‘W Iy
a(x)o/.i/?\x
T

Puc. 214.

[Ipu nepexose uepes TOUKy © = ’3/ i—7 MPOU3BOJIHAS MEHAET 3HAK C «+4>»
s

Ha «—>» (cM. puc.214). z = ¢/ % — Touka Makcumyma. Oyukuus a(z) umeer

e/IMHCTBEHHYIO KPUTHUECKYIO TOUKY Ha rpomexyTtke (0; +00), KoTopast siBJisi-
eTCsl TOUKOH MaKCUMyMa, 3HaUuT, TpHHUMaeT B Hell HanOoJiblllee 3HaUeHHe Ha

3TOM NpoMexKyTKe. Pajnyc ocHoBanus KoHyca paseH ¢/ i—7 Pannyc mapa pa-
T

3
Jar oy _a (W)
B A 2 V”J_37T< 47r> 3"

.17
Omesem: 3
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899. CocraBum nJan pelieHus 3ajauw.

1) O603HaunM yepes x paanyc OCHOBAHHS KOHYCa, ONIUCAHHOTO OKOJIO 111a-
pa (na puc.[215 npuBesieHo oceBoe ceuenre KoHyca). Boipasnm uepes  Besu-
unny t. OT™MeTHM, uTO ¢ (M. puc.215) ecTh paccTosiHMe OT BepIIMHbI KOHyCa
JI0 OKPYKHOCTH KacaHHsl Lapa 1 KoHyca.

2) Iycrb f(x) — nosynepumerp oceBoro ceuenust. Haxonum xg, npu Ko-
TOpOM (yHKLMS f(2) NPUHUMAET HaUMeHbllee 3HaUEHHEe Ha TPOMEKYTKE
(0; 4-00).

3) Haxonum ¢(zo).

Pewenue.

1) Haiiném R — paauyc miapa.

256w 4 4
- = 4 =R R=4
3 ™R 64=R* R
13 nopo6ust Tpeyrosnbiukos ADBC
u AOBM: ) t
x_ T+t x x4t
R R 42 4 V1642 ol & M
V16 + 12 = 4o + 4t; X X
1622 4 1222 = 1622 + 16t2 + 32at; R
te? = 16t + 32z; 32 4 x Dp=x cC
€T
t(:r2716):32:v; t:1'2*16. Puc. 215.
B _ 327  22°—32x+32x 227
Df@) =e+t=204 g == 15~ Z_16
Pa) = 62%(z® — 16) —22° -2z 62" — 962° — 42" 22" — 9627
N (z* — 16)* T (2*—16)7 T (2 —16)%°
2z* — 9622 = 0; ’
2?2 — 48 = 0; 22 = 48; S (— ¥ + X
z=4V3. s " 9 0~ 43 7
32-4V3  32-4V3
3) t(4V/3) = 6= 3~ 4V/3. Pric. 216.
Omeem: 4+/3.

900. ITyctb x, y, z — koopauHathl Touku Bi. Tak Kak z, y U 2z MOJOXKH-
TeJIbHbIE UHCJIA, TO JUIMHBI CTOPOH MPSIMOYrOJIbHOIO MapaJulesielureia PaBHbl

x, Yy, 2z, a00béMV =ayz. V=1 2z (% +z- 63_2‘77) =2 4 233727,

36372x

1 < x < 7. Beeném dynkumio v(z) = 2 + 2z . Ha#iném ¢ nomotipio
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POHU3BOHON HaHbOJIbILIeE H HAHMEHbLIIee 3HaueHHe QYHKIMH v(x) Ha OTpe3-

e [1;7): (2 + 236363_2’”)/ = 622372 — 4z3e37% = 222e372%(3 — 22).
v'(z) =0npux =0ux =1,5. 0 ¢ [1;7], 1,5 € [1;7]. Haiiném sHauenune
(yHKLMH B KOHLIAX OTPe3Ka U B CTALMOHAPHOI TOUKE:

o(1) =2+2¢; o(7) =2+ B 0(15) =242 1550 = 8,75, Us wncen

686

—T U 8,75 HauboublIee 8,75, HaUMeHbllee 2 + = 686

2+ 2e, 2+

Omsem: 8,75; 2 + 686
901. [ycTs 2, Yy, 2 — KOOpAMHATLI TOUKH By. Tak Kak &, y U 2 0JI0KUTe/b-
HbI€ YHCJIA, TO IJIHHBI CTOPOH MPSIMOYTOJILHOTO MapaJiiesienuneia paBHbl &, i,
2, a Snonm. nos. = 2(x +y) - 2 + 2y,

Sho. no. :2($+2$)'(I+ (236) >+2I 2$—61’(1’+ 9 ) + 4a?=
:6x2+%4+4 10x2+54 1<z<2.

Beeném dynkimio S(x) = 1022 + 59:_4 Haiiném ¢ nomolipto npousBoHoOM
Ha orpeske [1; 2] HauMeHbllee 3HaueHHe QyHKiH S(x):

'(z) = (10 + ) §'(@) = 200~ 54 §(a) = 0225 g0y =0

€1;2.x= — TouKa MUHKMyMa (cM. puc.[217).

w
y|ee
S

npu & = m W
Tak kak ¢yHkuus S(x) Ha oTpeske [1;2] HMeeT eUHCTBEHHYIO KPUTHUECKYIO
TOUKY, 4 UMEHHO, TOUKY MHHUMYMa, TO B 3TOH TOUKE QYHKILUsI IPUHAMAET Hau-
MeHblllee 3HaueHue Ha oTpeske [1;2]. JlinHa MeHbliero pebpa napaJuiesernu-

[\')

rnejia paBHa %
S'(x) _ + -
Sx) 1 3 2 X
Puc. 217.
Omesem:

3
Y10
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902. Bbino/iHUM pUCYHOK H BBeiéM 0603HaueHust: SO — BbICOTA, HA KOTOPYIO
HY>KHO MoJiBecUTh Jiamny, O B — paauyc KpyrJoro crona, ZOSB — yros na-
nenus jiyda (eu. puc.[218). [Tyete OS = z (x > 0), torna BS = Va2 + 2,

x kx kx
cos ZOSB = , F = = .
V2 +2 Vi +2- (a2 4+2) (2 19)?
Beeném dynkuuio f(x) = k;_xg Hcenenyem eé Ha Haubo IbliIee 3HAUE-
(2% +2)2
HHE C NMOMOLLLIO TPOU3BOJHON Ha MPOMexyTke & > 0:
3 1
/ 2 0\ _ 3 (421 9)2 . 9ky?
" _k(x +2)2 = 5(¢* +2)2 - 2ka )
e 3 =
(z® +2)2 (2% +2)
1 1
 k(2?+2)2(2?+2-32%)  k(2?+2)2(2-22%)  2k(1-—2?),
(@ +2) @+ 2) @12}

fl@)=0,ecmnax=1umz =—-1. 1€ (0;4+00), —1 ¢ (0;400). y'(x) >0
Ha npomexkytke 0 < = < 1, y/(z) < 0 Ha npomexyTke = > 1.

S

A 0] B
Puc. 218.

3Hauut, £ = 1 — Touka Makcumyma. Tak kak QyHkuust f(x) Ha MPOMEXyT-
ke z > 0 MeeT eIMHCTBEHHYIO TOUKY 9KCTpeMyMa, KoTopast sIBJIsieTCsl TOUKOH
MaKCHMyMa, TO B Hell (hyHKLMsI IPUHUMAET HauboJibliee 3HaUeHHe.

Omsem: 1.

903. Pewerue. Tak Kak Touka A — Gpkalilias Ha aBToTpacce K Touke M,
aBTOTpacca NpsiMoJIMHEliHa, TO TpeyrobHUK M AB — npsMOoyroJbHbii, (CM.
puc. 219), AB — yuactok aBrotpacchl. AM = 60, MB = 110, AB =

= /1102 — 602 = 10y/112 — 62 = 104/85. [ycts C € AB u AC = z. [yt
ot M o C npsimostteet 1o yeaosuio, MC = /602 + 2,
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M
A X C B
Puc. 219.
/an2 2
t1(x) = % — BpeMst JIBUKeHHst 0T Toukd M j10 Touku C.
1 _
to(x) = % — BpeMst IBHXKeHHsT 0T TouKH C' 10 TOuKH B.
t(x) = 60° + 2 + 10V — — oflilee Bpems
T 50 HIEe BpEMH.

Tak kak 0 < = < 10+/85, To HaliéM HauMeHblllee 3HAaUeHHe PyHKUHH f ()

2
Ha OTpe3Ke [O, 10v85]. t/(.f) = m — %, t’(l’) =

I N R t’(x)—O'#—l 0

10 \ 3v/602 +22 5) '3V602 422 5
V602 + 22 # 0; 5z — 3v/60% + 22 = 0; 2522 = 9(602 + 22); 1622 = 9-602;
4 =3 -60 = 180; x = 45 (Tak Kak = = 0).

t'(x) onpenenena st io6oro z. [lpn z < 45,/ (z) < 0, a npu x> 45,
t'(x) > 0. CnenoBatesibHo, © = 45 — Touka MUHMMyMa QyHKUMH t(z), a
Tak Kak 45 € [0; 10\/%] U 9TO eIMHCTBEHHAs! KPUTHUECKAsT TOUKA Ha OTPE3Ke
[O; 10@], TO Npu & = 45 PyHKuKst ¢(x) NPUHUMAET HAUMeHblIee 3HAaUeHHe
Ha 9TOM OTpe3Ke.

904. [Tyctb KoopauHaThl ToukH A(x;y1), KOoparHaThl ToukH B(x;1y2), KOop-
qunathl Touku C'(2;0) (em. puc.220). B cuay toro, uto 1,7 < = < 4,1 1 or-
pe3ok AB napasnJesieH ocH OpIuHAT, AJHHA oTpeaka OC = x, IyIMHa OTpe3Ka
AB = |y1 — y2|, T.K. y1 > Y2, 70 AB = y1 — ya.

_ 1 . co_ 1 (br+8 1—4x\ _ 1 (92+7\ _ 92°+7x
§=30¢ AB’572x(33—1 m—1)72z(m—1)72(m—1)'

H3znarenbcto «/lernon» www.legionr.ru



Perenne zanaun 905 343

NA( y1)

C(x; 0)

=y

Puc. 220.

2
Beeném dynkumo S(x) = % Hatiném ¢ momoliibio MporU3BOHOH Ha
otpeske [1,7;4,1] HauMeHbLIee 3HaueHHe PyHKuUKMK S ().
922 + 72\’ (182 +7)(2x — 2) — 2(92” + Tx)
20 -2 ) 4(x —1)2

_ 362® — 227 — 14 — 182 — 14z 182 — 36z — 14
N 4(x —1)* T A1
7 1
(=5 +3)
o8z —7 O\ 3)\"T3 . S(e) — ompuo — Ly T,
T 2@ o102 T 2@_1z W T UmmMr = mane =g,
—% ¢ [1,7;4,1], % € [1,7;4,1]. Ha npomexytke 1,7 < z < % S'(x) < 0,
Ha MPOMEXKYTKe % <z <41 5(x) > 0. 3uauur, z = % — TOYKa MHHH-
myma. Tak Kak ¢ = g — eJIMHCTBEHHAst KpUTHUeCKast TOUKa (hyHKLHH S(x) Ha

orpeske [1,7;4,1], 1 3Ta Touka sIBJISIETCS] TOUKOH MUHUMYMa, TO B Hell (DYHKILHsI
MPUHUMAET HaUMeHblllee 3HaYeHHE.

(Y 47T
S(g) - 9<E’2+;3 = 24,5,
2(5 -1
Omsem: 24,5.
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905. [Tyctb npuama Bnucana B noJyiuap. BoinosHuM uepTéK 0CeBOro ceueHus
(cm. puc.|221) v BBeném o603nauenus: AD — nuaroHasib OCHOBAHHSI TPHU3MBI,
OB — paauyc noaymiapa, AB — BbICOTa TIPU3MBI.

B C

M=y 0 D N
Puc. 221.

[IycTb @ — JyIMHA CTOPOHBI KBa/LpaTa, JiexKalllero B OCHOBaHUHU NpU3Mbl, a > 0.

Torna AD = av/2, AO = %AD = a_\2/§. O6béM nonywapa Vo = %ﬂ'RS,

R = OB, 7TR3 27r 3HauuT, R = 1.

AOAB : AB = VOB? — AO? = |1 - 2i %\/4 — 2a?. 3anuiiem
CyMMy JJIH Bcex pé6ep npusmbl: P = 4<a +a+ %\/4 — 2a2) =

=4 (2a + %\/4 — 2a2) . I'To cMblcny 3a1auu AyiMHbL péGep — MO0KUTE bHbIE

yucJia, 3Ha4YMuT, 10JI2KHA BBINTOJHSATLCS CHCTEMA HEPABEHCTB!

9,2
{ i >2OC.L >0, =0 < a < /2. Beeném dynkumio p(a) = 8a + 2v/4 — 2a2.
Hafiném ¢ momoiipio npou3BoaHol Haubosbllee 3HaueHue GyHKUUd p(a) Ha
unrepsaie (0;v/2):

4a 4—2a2 — a)

4(
p'(a) =8 —F——, p'(a) =
(@) V4 — 2a2 (@) V4 — 2a2
p'(a) =0, 2v/4—2a2 —a =0 (1), 4—2a®> > Onpuscex a € (0;2),

4(4 —2ad%) = a?, 9a® =16, a; = %, ag = —%. [TpoBepka nokasblBaer,

YTO TOJILKO G = % siBJISieTCS KOPHEM ypaBHeHust (1), % (0;v2). p'(a) >0
4 4.

Ha npoMexyTKe 0 < x < 3P (a) < 0 Ha MpOMeXyTKe 3 V2). 3nauur,
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a = % — Touka MakcumyMma. Tak Kak (yHKuus p(a) HA MHTepBaJle (O; \/5)

MMeeT eIMHCTBEHHYI0 KPUTHUECKYIO TOUKY, KOTOpasi sIBJIsSIeTCSl TOUKOH MaKCH-
MyMa, TO B Hell OHa MPUHUMAaET HanboJIbllee 3HaUeHHe.

4\ _q. 4 _9.16 32, 4 _
p(g)—8 stfa-2 P=242-1

Omsem: 12.

906. [TycThb npoxkektop ycranosen B Touke A(3;0) (cM. puc.[222). O6bekT
Haxoautesi Ha rpauie B Touke C'(z; /77 + In(4z — 3)). INpoekuus Touku C
Ha ocb abcuuce — touka B(z;0). AC — paccrosiHie OT MecTa pacroJioxKe-
Hust IpoxkekTopa 10 oobekta. AABC: AC? = AB? + BC?. Tlo ycaosuio
AC? =12, AB?=(3—12)?, BC?=TT+In(4r - 3), >’ =(3—12)? +

+77+In(4x—3) = 9—6x+ 22+ 77+1In(4x — 3) = 22 — 62+ 86 +In(dx — 3).
Beeném dyukumio f(z) = 22 — 6x + 86 + In(4z — 3). Haiiném ¢ nomotibio
MPOU3BOJIHON HauboJIblliee 3HaueHne yHKuMH f(2) Ha oTpeske [0,9; 2,1].

/ o 4 ' _ 8% — 30z +22

Ay

Puc. 222.

S(x—%)(x—l)
/ _ / _ _Q _ E .
f(z) = yp— , f(x) =0mnpuz = 1 nr =1; 1 [0,9;2,1],

1 €10,9;2,1]. z = 1 — Touka MakckumyMa (cM. puc.223).

Tak kak dyukums f(x) Ha otpeske [0,9;2,1] HMeeT eIMHCTBEHHYIO KPUTHUE-
CKYIO TOUKY, ¥ OHa SIBJISIETCS] TOUKOH MAKCHMYyMa, TO B Hel (PyHKIIUSI TPUHUMAET
HauOOoJIbllIee 3HAUCHHE HA 9TOM OTPEe3Ke.
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) + -

£(x)09 1 2.1

N

Puc. 223.

»
>
X

f(1) =1—-6+86 =81, I2 =281, [ =9, Torja MUHUMAaJIbHAsH MOLLHOCTh
npoxekropa 5l =5 -9 = 45.

Omsem: 45.
907. Cyieftyer OTMETHTD, UTO Ha oTpeske [—1;3] nanHas B ycsioBuu QyHKLMSA
otpuuarenbna (cm. puc. [224). [Tycth Touka A pacrosiaraetcs jesee Touku B
Ha ocu abcumce U umeet KoopauHatel (¢;0). Tak kak AB siBjisieTcsi BBICOTOH

YA

C
y=yx)
Puc. 224.

Tparnetuu, To ectb AB = 2. Torna touka B 3anaércst koopaunarami (¢ + 2;0).
Torna Touka C' umeet koopinHathbl (t+ 2, y(t +2)), a Touka D — KOOpAHHATHI
(t,y(t)). Haitném nuowanp rpaneuun ABC D B 3aBUCHMOCTH OT NapameTpa t,

1
TO ecThb Kak ¢yHkuuto ot t. tak, S = Sapop = §(AD +BC)-AB =

= AD + BC. Tak kak AD = —y(t),a BC' = —y(t + 2) (B cuJy oTpHLIATENb-
HOCTH JaHHOl hyHKUUH), TO S(t) = —y(t) —y(t+2). YuutbiBasi BuJ 3a1aHHOH
dyHKin, nosyuaem, uro S(t) = —t3 + 562 + 1 — ((t +2)* = 5(t +2)? — 1);
S(t) = —t® + 52 + 1 — (2 + 612 + 12t + 8 — 5t* — 20t — 20 — 1);

S(t) = —2t3 + 4t% + 8t + 22.

Tak kak C' u D npuHaiexat rpacduky QyHKUMH y(2), 3a1aHHOMY Ha OT-
peske [—1;3], ot > —1,at+ 2 < 3, caenosarenbho, —1 <t < 1.

Takum o6paszom, HaubGoJibllee 3HaueHue niolnanu Tpaneunt ABCD coB-
najaeT ¢ Han6o IbIIMM 3HaueHueM hyHkimn S(t) = —2t% + 4t + 8t + 22 na
orpeske [—1; 1]. Haném 310 3HaueHHe, HCC/I€I0BAB Ha 9KCTPEMyMbl (DYHKILHIO
S(t) Ha otpeske [—1; 1]. liist aTOr0 HainéM npon3BoaHyto GyHKuuK S (t):
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S'(t) = (=23 + 4% + 8t + 22)" = —6t + 8¢ + 8.
Haiiném Hysin n1ponsBoiHO#M, npuHaaexatiie otpesky [—1;1].

24./22 -3.(—4
S'(t) =0,6t2—8t—8 =0;3t2—4t—4=0;t1 0 = 3-( ):

3
= %;t1 = —% €[-1;1,ty =2 ¢ [~1;1]. S'(t) = —6(t — 2)(t+ %)
cyieioBaTesbHO, uto S’(t) < 0 Ha nMpoMexyTKe [—1; —%) nS'(t) > 0 Ha
MPOMEXKYTKE (73; 1} . 3HauuT, t = fé — TouKa MHHUMyMa (PYHKLHMH S(1).

Takum 06pa3om, U3 MPOBEIEHHOIO aHaJIH3a CJleLyeT, UTo Ha oTpe3ke [—1; 1]
UMeeTcs eJMHCTBEHHAsl KpUTHUECKasl Touka ¢ = —% ¢byHkumu S(t), KoTopasi

siBJIsieTcst TOUKOl MUHHMyMa. CJle/loBaTe/IbHO, B CHJTY HEMPEPLIBHOCTH (yHK-
unn S(t) eé nauGoJibliiee 3HaueHHe Ha oTpeske [—1;1] nocruraercs Ha ojl-
HOM M3 KOHLIOB 3TOro oTpeska. [lostomy Haiiném snauenust S(—1) u S(1) un
BbiOepeM W3 HUX HauGoJgbluee. Mrak, S(—1) = 2 +4 — 8 + 22 = 20,
S(1) = =2 + 4 + 8 + 22 = 32. CyienioBare/ibHO, HaHOOJIbLLIEe 3HAUEHHE /10—
waau tpaneuun ABCD pasHo 32.

Omsem: 32.

908.2. 2@+ +(1—a) (Ltz+a?) o 227+ +1-—a

x-(x—3) (z+1) STz (x=-3)-(z+1)
_o 42 da 1, —(@0 207 —3r)re+ 1
o x> —22% -3z 3 — 222 — 3z o
. 2-(x+1) o2 _ 2 B
S x(x=3)-(z+1) 2_1:-(30—3) 2'y_x-(x—3) 2
J— P— 2—7
[Tycts AH = x, torna AK = T @3 2.
_ AK+MD _ 1 _
AB = 5 = a3 + 1. Sapcp = Sapum (eM. puc.|225).
Sapuu = T - <m + 1) = %_3 + . Uto6bl HAlTH HAUMEHBIIYIO
BO3MOXKHYIO TUIONIA/lb, HY?KHO HANTH MUHUMYM (DyHKUHH $(x) = . i 3 +x
npux>2.s(x):L+z s’(a:):lf;.
x—3 ’ (x — 3)?
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VA

M
D

\ ¥

A H
Puc. 225.

s'(x)=0,1— S 0,z = 4(TaK Kak © = 2 He yJ0BJIETBOPSIET YCJIOBHIO

(z—3)
x> 2).

[puz > 4 s'(x) > 0, mpu 2 < = < 4 §'(z) < 0, 3Hauur, x = 4 —
TOYKA MHHHMYMa (YHKLHH $(x), MUHHMYM (yHKLMK paBeH s(4) = 5, 3Hauur,
HauMeHblIast S4pcp paBHa b.

Omsem: 5.

909. Ilycth v KM/u — coGCTBeHHAst CKOPOCTh JoAKH. Tak Kak npu mepe-
1paBe JIOJKa BCcer/a HarpasJieHa epreHIuKy/IsapHo Oeperam, TO B HarpasJie-
HHU, NePrIeHANKYJ/IsIpHOM 6eperaM, CKOPOCTb JIBUXKEHHsI TIpH Mepernpase paB-
Ha v KM/U, a B HanpaBJeHHH, apaJiebHoM GeperaM, CKOpPOCTh JBHKEHHS
COBMNAJAET CO CKOPOCTbIO TeueHUs1 peku. CijienoBartesbHO, pbidak nepenpas-

1
JISIETCS1 Uepe3 peKy 3a — 4acoB, MPH 3TOM BJIOJIb OEPEroB OH MPOJBUTAETCs
v

Ha 10 - % kM. OcTaBluuiics nyTb 10 nyHkra M B 3 — 1—1? KM OH MPOXOJHT 3a

10
3 =
v 3v-10 C
=~z "acos. CJIe/l0BaTeJIbHO o011ee BpeMs, 3aTpaueHHoe pbiba-

v

KOM Ha nepe/BuxKenue u3 nyukra N B nyHkt M pasuo T'(v) = % + 31}1};210 =

dv -1
= UTO Hcxons us q.)OpMy.Hl/IpOBKI/I 3ajgayu, 3aMeTHM, 4YTO NOJI2KHbI Bbl-

1

>0uv >0=v > ?0 Hariiném makcu-

MOJIHATBCS yCJIOBHSI — m
v

MaJjibHoe 3HaueHue dyHkuun T(v) = % + 301}_210 = 41}1}_210 Ha Tpo-

MeXyTKe [?, +oo). st 3TOrO MCc/enyeM Ha SKCTpeMyMbl (yHKIMIO T'(v).
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4.0 —2v- (4v—10) _ 20v — 402

405 —-v
T'(v) = ! e = (v3 )-TI(U):0:>
_ 10, ' 10 (o) —
v=>5¢ ERR .TaKHM06p330M,T(v)>Oan? <v <5 T (v)=0

mpuv = 5uT'(v) < 0npu 5 < v. 3HAUMT, TOUKA v = 5 — €UHCTBEH-

Hasi KPUTHUECKAst TOUKA, M OHA SIBJISIETCSt TOUKOH MakcuMyMa yHkimu T'(v) Ha
1

IPOMEXKYTKe [?O, +00 ). [TosTomy MmakcumasbHoe 3Hauenue ¢pyHkuun T'(v) Ha

10,

3

MaJlbHO€ KOJIMYeCTBO BPEMeHH, KOTOPOe MOXKeT 3aHsATh NlepeBHKeH e ppibaKa

u3 nynkra N B nyHkt M, pasuo T'(5) = % = 0,4 yaca = 24 MUHYThI.

MIPOMENKYTKE |: +OO) JIOCTUTAeTCs B TOUKE v = 5. CJIEILOBaTeJIbHO, MaKCH-

Omesem: 24 MUHYTHI.
910. [Tnan perenus:
1) JokaxkeM, uto nepumerp MHoroyrosibiika ABCEFGH Oynet MUHUMAaJb-
HbIM py GH = 50 M.
2) IlpencraBum nepumetp MHoroyrojbinka ABCEFGH kak (yHKUHIO OT
HEKOTOPOro Mapamerpa U HalaéM eé MUHUMYM C MTOMOILbIO TIEPBO MTPOU3BOJI-
HOH.

1) O6o3nauum AB uepe3 x, a EF uepe3 y. [Tokaxem, uto npu uxcu-
poBaHHOM z nepumetp urypbl ABCEFGH ymeHbluaeTcs pyH yMeHblLIEHHH
GH. 9ro 6yzneT 03HauaTh, UTo eciiu pacecMotpeTs ¢urypy ABCEFGH, yno-
BJIETBOPSIIOLILYIO YCJOBHSM 3ajaun, y KoTopoit GH # 50 M (To ecTb
GH > 50 m), To MOXKHO yMeHbIIUTh G H Bcerna Tak, 4TOObl BHITTOJHSIUCH
BCe TpeOOBaHHUS 3a/laul, HO TIpU 3ToM nepumetp durypsl ABC EFGH ymeHb-
wrres. Takum 06pa3oM, 10Ka3aB yKa3aHHbIH Bblllie (DAaKT, Mbl JOKAXKeM, UTO
nepumetp purypsl ABCEFGH 6yner naumenbinM npy GH = 50 m. Pac-
cmoTpuM Takue ase hpurypul ABCEFGH n Ay B,CyE, FGH; (cwm. puc./226),
yIOBJIETBOPSIIOIIME BceM TpeGoBaHusM 3aaauM, uto GH; < GH. Tak kak
SapceraH = Sa,Bcy B FaH, = 3500 M?,

SABCEFGH = SA;B{CEFGH, + SA;B;BA + ScHH| W SA,B,C,E|FGH, =
= Sa,BycEFGH, + SECC E, TO SA1ByBA + Scun, = SEcc, B, - Tak Kak

Saum, = $GK - HHy, Saypy5a = AB - AAy, a Spocy s, = EC - CCy
AA, = HH; (310 ciienyer u3 AAy = AH = 40wm), 10 (15+z) - HH, =

= (65+2)-CCy = HH, = ?g i i CCy. PayB ¢y B FGHy —PaBcEFGH =
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E E F
y
G
A \X\ 4, 4
K H H B
G C B B
Puc. 226.

=200, — 2AA, + GH, — (GH + HH,) = 2CC; — AA,; + GH, — GH.
Haiinéwm snak Boipaxkenust 2CCy — AA; + GH; — GH. Takkak GH; < GH,
AA; = HH; nno ycnoBuio z < 35, TO

2CC, — AA, + GHy — GH < 20C, — HH, = 20C} — ?gii L0, =

_x—35
15+
BaJIOCh JI0KA34Th.

CCy < 0.3uaunt, Pa, p,cy B, FeH; < PapcErGH, Um0 1 TPE6O-

2) Tak kak GH = 50, 0o i3 AGKH = KH = vGH? — GK?2 = 40 m.
Bripasum nepumerp u nioianp purypel ABCEFGH uepe3 napameTpsl T U
y, noyunM: Paporrar = 2(x +y) + 270, SapceraHr =
=Sapcp +Serkp +Sexky = AB-(AH + HK + EF)+ EF - FK +

1 _ __ _ 2900 — 80z
+ 5GK - KH = (80 +y) + 65y + 600 = = 3500 > y = "0,

2900 — 80z
65+
MaJjibHoe 3HaueHne pyHkunn P(z) Ha npomexyTke (0; 35]. P/(z) =

[Tostomy Papcrran = P(x) = 2( + :v) + 270. Haiigém munu-

. —80(65+x) — (2900 —80x) o _ ., . _ 8100 _

—9 GET: +2=2-2 5l =

o (654+2)2-90 _, (z—25)(z +155) ,

=9 65+ 2)2 = (65 + 2)2 . CnieoBaresnisHo P'(z) < 0

npux € (0;25), P'(z) =0npuz = 25u P'(z) > 0npu 25 < x < 35. Creno-
BatesibHO, yHKUMs P(z) npu & € (0; 35] HMeeT eIMHCTBEHHYI0 KPHTHUECKYHO
TOUKy & = 25, IpH 3ToM & = 25 — TouKa MUHUMyMa. [lo3TOMy HanmeHbllIee
3HaueHue nepumerpa Papcpran pasHo P(25) = 340.

Omeem: 340.
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911. [1ran pewenus: 1. Jlokaxkem, UTO NepUMETP MHOTOYTOJLHUKA
ACDFGHM 6yner muHumaJibHbIM pu AM = 130 M. 2. [1pencraBum nepu-
MeTp MHoroyrosibHuka AC D F'G H M Kak (yHKIIHIO OT HEKOTOPOTO MapaMeTpa
Y HalJIéM €€ MUHUMYM C [TOMOLLbIO TEPBOH TPOU3BOAHOM.

Peuwenue. 1. O6o3naunm BC' uepe3 x, a F'G uepe3 y. [Tokaxem, uro
npu (uxkcupoBanHoM y nepumetp ¢urypel ACDFGH M ymeHbliaercs pH
yMmeHbllieHud AM. 3Hauut, ecau pacemorpetb durypy ACDFGH M, yno-
BJIETBOPSIOLLLYIO YCJOBUSAM 3aj1aul, y KotTopoit AM # 130 M (To ecTb
AM > 130 m), To MOXKHO yMeHblIUTL AM Bceraa Tak, 4ToObl OCTAJIHUCh Bbl-
MOJIHATLCS Bce TPeOOBaHUS 3a1auH, HO MIPH ITOM MEPUMETP (UTyphl
ACDFGH M ymenbtnrest. Taknm 06pa3oM, 10KasaB yKa3aHHbIH BhIllIe (DaKT,
MBI JIOKaKeM, UTO HauMeHblIHH nepumerp urypst ACDFGH M 6ynet npu
AM = 130 m. Pacemotpum takue ase purypsl ACDEFGHM u
A1Cy Dy FGH M (cM. pucyHok 227), y0BIeTBOPsioLKe TPeGOBAHHAM 3a/1a-
un, uto A;M < AM. Tak kak Sacpraum = Sayc,praam = 6700 M2,

A
4
F_ G
T‘
gl lH M 3
X
D C
D, G
Puc. 227.

Sacpraam = Sa,cpFGHM+SA,AM MW Sa cyDFGHM = SA,cDFGHM

‘|’S(701D1D, TO SMAAl = 5001D1D~ Tak kak SMAAl = %MB - AAq,

Sceypyp = CC1-CD,102544; = CC; - (60+y) = A4, = LY . co,

Paycipyreum — Pacpreum = 2CC1 — AAy + M Ay — M A. Haiiném
3HaK Bblpaxenusi 2CC; — AA; + MA; — MA. Tak xkak MA; < MA, 1o

9CC, — AA; + MA, — MA < 2CC, — AA, = 20C, — 602; Y.co, =

_ —y—10
60 +y cCy <.
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3naunt, Pa, oy pyreaM < PAcDFGHM, UTO ¥ TPEGOBAJIOCH JIOKA3ATh.

2. Tak kak AM = 130, 0 u3 AAMB = AB = \/AM? — M B? = 120 m.
Boipasum nepumetp u niowans purypel ACDFGH M uepes napameTpbl & 1
Y. Pacpraam = 2(x +y) + 360. Sacpraam = Sapm + SpepE +

+&qu:%ABBM#BCCD+FGGH:%WM£dm+w+%y:6m0

_ 3700 — 20y _ ply) = 2(B0 =200, )
= 60 + y .HOSTOMyPACDFGHM P( ) 2 60 +y +vy )+

+ 360. Haiiném muHumMasibHOe 3HaueHue ¢yHkimu P(y) Ha npomexyt-
—20(60 + y) — (3700 — 20y)

. ") = 9. =92_9.

Ke (0; +00). P'(y) = 2 60+ 32 +2=2-2

o 4900 _ ., (60+y)*—70> . (y—10)(y+130) )
G0+ )7 CESL (60 + 1)° . M3 Buna npous

BojHO# P’ (y) cienyer, uto P'(y) < O npuy € (0;10), P'(y) =0npuy = 10
u P'(y) > 0npuy > 10. CnenoBaresbho, dyHkuus P(y) npuy > 0 ume-
€T €IMHCTBEHHYI0 KPUTHUYECKYI0 TouKy y = 10, npu stom y = 10 — Touka
muHuMyMma. [TosToMy HanMeHblllee 3HaYeHHe nepuMeTpa PacprGrym PaBHO
P(10) = 480.

Omeem: 480.
912. [lycts UT = 2, UV =y, AE = a, a > 10. Beipa3um uepe3 BBeJIéHHbIE
riepeMeHHBbIe TIJIOLIAH KOBPa U OpHAMeEHTa.
Skospa = zy = 3600, Sopn. = Saprp +4SLmN +45pqr =

—24q. (Lo y= ) (ng—gz2 @+ () —
a+4(22 5 +4. 553 a+2(y a)+2(a: a)

= % - (z 4+ y). HokaxeM, uTo npH J1060M (PUKCHPOBAHHOM @ IJIOLIA/L OPHA-

MEHTAa HauMeHblllas, Korja r = y.

2 3600
Sopu. = 5 - (z +y) = g ( 3600), opn.(7) = %. Jlerko

BHJIETD, UTO Sé)pH.(x) > 0npux > 601 Sopy () < 0npu —60 < z < 60.
ITosToMy HaumeHblIee 3HaueHne GyHKIHA Sopy. () npuHkMaet npu x = 60.

__ 3600
[Ipu sToMm y = 60 = = 60.
Sopu. = & (x4 1y) = 60a. f(a) = 60a — Bo3pacTaioLIas GYHKIHUS, SHAUUT

Hanmeﬁbmee 3HaueHWe NMPUHUMAET MPH HAUMEHbLIEM BO3MOXKHOM @, TO €CTb
npu a = 10.
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Sopu.naum. = 60 - 10 = 600.
Omsem: 600.
913. [yerb UT =z, UV =y, AE = a, a > 20. Bripazum uepes BBeEHHbIE
nepeMeHHbIe MJI011AJd KOBPa U OpHAMEHTA.
Skospa = @y, Sopu. = SapLp +4SLuN +4Spqr =

— 244, l.@.ggzg) .(l.g.ggzg) 2.0 [
a+4(22 5 +4 53 3 a+2(y a)+2(:ﬂ a)

—a.
2
HauboJblIAst, Koraa & = y.

(z + y). lokaxem, uTo 1npH J1r060M (HHKCUPOBAHHOM @ MJIOLIA/b KOBpa

5 2800 2800

5(1""1}) = 1400, y = T—;[;. SKOBpa =y = LU( . _‘r)’

S}/(ogpa (x) = @ — 2x. Jlerko BUAETH, UTO Si(OBpa () > O0mpuz < 146?0
1400

i S&OBpa(x) < Onpux > o [Tosromy HauGodibiliee 3HaUEHHE (PYHKIIHST

2800 _ 1400 _ 1400

_ 1400 _
Skopa () NpUHUMAET NpH = - [Tpu atomy = P o o

2 2
Skopa = Ty = (%) . fla) = (%) — yO6biBatoliasi PyHKIMsI, 3HA-

4yuT HauboJiblllee 3HAUEHHE TIPUHUMAET MPU HaMMeHbIIeM BO3MOXKHOM @, TO
ecTb Ipu a = 20.
1400 ?

SKOBpa Hano. — ( 20 ) = 4900.

Omesem: 4900.
914. Ilycte M1 P, = z,a AA; = y. Beeném napamerp B1E = A1B; = a.
Tak Kak Sa, B, gr = a®> > 16,10 a > 4. O6bEM Beell GUrypbl paBen cymMmme
o6bémoB napaJsuiesienunenos NM PQN, M, P1Qq, FEC, D1 F E1 PQ),
ABCDAlBlchli
V=9%=aly-(a+14+2)+5-(1+x)+1-2]=aly- (x+a+1)+6x+5],

96
; —6x—5
OTKyJa InoJayvdaem, 4To y = m

CBapuTb Haj0 Bce pébpa urypsbl, He NpUHAIEKALLKE NPSMOYTOJbHHKAM
ABCD u Q1 P, DC, nostomy ob11iasi JyinHa CBapouHoOro 1Ba L paBHa:
+ 7a + 14. TlogctaBuMm BbIpazkeHue JJisl y:
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192

Pl 122 — 10
L(z) =2z + E——— + 7a + 14. Hatiném npousBojHy1o:
—12(x+a+1)—(%—12x—10> 192 4 120+ 2
L'(z) =2+ @+at1)? T @tat T

L'(z) =0« (v+a+1)? = 97?—1—6a—|—1 = r+a+l= ,/%6 +6a+1>0=
96
=T, =—-a—1+ " + 6a + 1. B Touke MMHMMyMa BTOpast MPOU3BOHAS

@+12a+2

1!
Gratl)’ L’ (x.) > 0.

L’(z) Bo3pactaer B TOUKE I, 3HAUMT MPH [EPEXOJIE UEPE3 TOUKY T, MEHSIET

3HAK ¢ << — >>Ha << + >>. Torma x, — TOUKa MUHHMYMa (YHKLHH
L(z).

(byHKUMH MosiozKuTesbHA. Tak kak L (z) = 2 -

Haiiném muHumaJibHyto 1JHHy cBapouHoro iea L(z):
192

2(x*+a)(x*+a+1)—12x*+7—10
L(z,) =14+ 5a+ P =144 5a +
%+12a+2—2,/%+6a+1
+ +
%+6a+1
a
—12<—a—1+,/%+6a+1>+@—10
a a
_|_ e
%+6a+1
a
4(%+6a+1>—14,/%+6a+1
a a 96
=14+ 5a + =ba+4,/— + 6a + 1.
96 y @
— +6a+1
a
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Takum 06pazoM, Mbl MOJYUHIH 3aBUCUMOCTb MHHUMAaJIbHOH JJIHHBI CBa-
pOUHOro 1Ba OT napamerpa a > 4. Paccmorpum dyukimio g(a) = % + 6a.
Tak kak
g'(a) =

[4; 00) u nannmaeT Ha HéM MHUHMMaJlbHOe 3HaueHHe B Touke a = 4. CiieoBa-
TesibHO, o6Ulasi AJIMHA CBAPOYHOTrO 111Ba OYAeT MHUHUMaJbHOH, ecin a = 4. B
9TOM CJlyuae

L@,)=5-4+4- |2 46441 =48

- % > 0npua >4ug’'(4) = 0,710 g(a) He yObIBAET HA TPOMEKYTKE

5. [lyctb BBy = z,a EG = y. Beeném napamerp C1Q = PQ =
A B =b. TaKKElKSpQClD1 = b > 25,T0b > 5.

125 =05z +2(x +b) + y(x + b+ 2)] =bly(x + b+ 2) + T + 2b] =
1—55 — Tz —2b
=y = “aib 2 O61as aiHa cBapouHoro 1Ba L paBHa:
L =2KG1+2KFE1+2E1Q+2C1Q+2CB1+2BB1+5A1B; = 2(z+y)+
&I)O — 14z — 4b
+Th+18 = L) =20+ —————>— +Tb+18
—14(m+b+2)—<220 14z —4b) ¥+10b+28
L(z) =2+ CETFE =T Tarryor
L'( (x+b+2)%= 125—|—5b+14=>33—|—b+2—
B0 4 5h 414> 05 2 = —b—2+ [H2 450414,
250 4 10p + 28
Tak kak L (z) = 2.(33—&—17—4—2)3 uL"(z,) > 0,70 x, — TouKa MHHUMyMa

byHkumn L(x).
Mununmanbhas yiiHa ceapounoro misa L(x):
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250

2(xy + b)(x +b+2) — 4o, + == b —4b
L(z,) =18+ 5b+ PR =
4(125+5b+14>18 1§5+5b+14
— 184 5b+ —5b+
\/%+5b+14
4 125+5b+14

Dynkums f(b) = 125 + 5b He yObIBaeT Ha NpoMexKyTKe [5; +00), TaK Kak

f'(b) = 65— % > 0npud > 5u f/(5) = 0, u npUHUMAET MHHUMAJbHOE
3Hauenue B Touke b = 5. Lyyin = L(x,) TakxKe MTPHHAMAET MUHUMAJbHOE 3Ha-
ueHue npu b = 5.

Luin = L(z,) =5-5+4. |12 : 2 15.5+14 =57 m.

Omsem: 57.
916. 1) O6osnaunm LM =z (> 0), DC =y (> 0), BC = z (z < 15). [1no-
wajab yuactka ABDEHFLM S = 1700 = Spprc + Scras + Sacoy =

1700 — 20z — xz — 30z
x + 10

=y - (z+10)+(z+30)-2+20x = y = ;y > 0.

HonynepHMeprqaCTKaB:x+y+z+30+20:x+y+z+50=

2
1700 — 20z — zz — 30z _
x+ T +2+50 =
2% 4+ 10z + 1700 — 20z — 2z — 302 4+ 2 4 50z + 10z + 500 _
x + 10
22440z + 2200 — 20z 1900 — 20z
= Z+ 10 =z +30+ = "0 = f@)

2) Uccnenyem dynkuio f(z) npu x > 0 ¢ moMolbio npoussoaHoi. [1yetsb
20 <15 fl(x) = 1 — 1900 — 2029 _ 22 + 20z + 100 — 1900 — 20zq Haii-

(z + 10)2 (z + 10)2
JEM KPUTHUECKYIO TOUKY z¢ > 0 rpu 1aHHOM zg. f/(z) = 0 &
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& 22 + 200 — 1800 + 20z = 0 (1); mp = —10 + /1900 — 20z, >
> —10 4+ v/1900 —20-15 = —10 + 40 = 30. Hasee, npu 0 < = < z¢
f'(x) < 0,anpux >z f'(x) > 0, Tak KaK £ — GOJIbLIKI 3 KOPHEH KBaJI-
patHoro Tpéxujiena (1) co crapiium KoadduimeHToM 1, To ecTh BeTBU Napa-
6oJibl HaripaBJieHbl BBepx. CJjieloBaTeNbHO, Tg — TOUKA MHHAMYyMa (DYHKIUH
f(z) mpux > 0.

3) [Mosaynepumerp g JIAHHOTO YuacTKa MpUHUMAeT HauMeHblllee 3HaueHne

JU151 3aIaHHOTO 2o B TOUKe g = —10 4 /1900 — 202, paBHOe

1900 — 20z
fraum. = f(xo) 0++v/1900 — 2020 +30+ —10 + /1900 — 20z + 10

= 20+ /1900 — 2029 + /1900 — 2029 = 20+ 2+/1900 + 20zy. 3ameTnMm, uTO
yeM MeHbllle zg, TeM OoJibllle g = 20 + 21/1900 — 20z. CuyienoBaTesbHO,

HaUMEHbLIHH M3 HAMMEHBILKX [EPUMETPOB GYJIeT MPHU HAHOOJIbILEM U3 JI0ITy-

cTUMBIX 29 € (0;15], To ecThb npu zg = 15. Otctona 20 + 24/1900 — 20zg =

= 20421600 = 20+4-2-40 = 100, ¢ = 30. 3Hauut BC' = z = 15, nepumeTp
1700 —20-30—30-15—30-15

P =2.100 = 200, KL = y+ 15420 = T +
+15420 = %HHQO=5+15+20:40,KD:LN=30+30=60.

Omsem: 200 m, 40 M, 60 m, 15 Mm.

917.I1lycte Ha mepBOM yuyacTKe MOIIHOCTb Oblia z, a Ha BTopoMm y. Torna

122+ 6y = 60, a BpeMeHH OblJ10 NOoTpaueHo t = 1?2 + g Boipasumy = 10—2x

W TIOACTABUM B BbIpaxKeHue 1Jisd t, rnoJiydas (byHKLH/HO 3aTpaynBaeMoro BpeMeH!n

OT MOIIIHOCTH Ha MepBOM yuacTke t(z) = 1—5 10 E 57"

Haiiném eé munnmym

C MIOMOLLIBIO TPOU3BOJIHOH.

#(z) = 12 1 12((10 — 22)* — %) (10 — 32)(10 — z)
2?0 (10-22)7 T 2%(10 — 22)2 2?(10 — 2x)*

13 ycsoBuit 3anaun 10 — 2z > 0 u o > 0, a Ipu TakUX OrpaHHUEHUsIX Ha T

' < O0nmpuzx < 10, t' > 0npuxz > &. [TosTOMY emvHCTBEHHAst TOUKA

3’ 3

=12

1
IKCTPEMyMA & = ?0 — TOYKa MHHUMYyMa.
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3HauuT HaUMeHblllee 3HaUeHne ¢ TPUHUMAET B STOH TOUKeE.

10 2
Haxonum t(— =5=.
3 5

Omesem: 5 uacoB 24 MUHYTBI.
918. [Tyctb OP = 2, 0S =y, AD = a, a > 20. Bolpasum uepes BBeJIEHHbIE
niepeMeHHBbIe TIJIOLIA M KOBPa U OpHAMEHTa.
Skospa = zy = 4900, Sopn. = Sapam + 25pep + 25anT =

2

St (g ) (4550 <o)
Jlokaxewm, uTo rpu Jio60M (pUKCHPOBAHHOM @ IJIOLIA b OPHAMEHTA HAUMEHb-
1asi, Korja & = y.

_ad a, _ad  a. 4900\ o a(x? — 4900)
Sopu. = 5 +4 (x+y) = B +4 (w—i— - ), opH.(l’) =

Jlerko BuzeTh (M0 MeToy MHTEPBAJIOB), YTO S{)pH_(x) > O0npux > 70w
S{)pH.(x) < 0npu —70 < = < 70. [TosToMy HauMeHbllee 3HaUEHHE PyHK-

wust Sopn. () npunumaert npu x = 70. [Tpu sTom y = 42% = 170.
Sopn. = a +% . (x4y) = a + 35a. f(a) = a + 35a — Bo3pacraioas
PH-— 9 Ty 2 2

dyHxuums npu & > 17,5, 3HaUNT HAUMeHblllee 3HaUeHHe MPUHUMAET TIPH Hau-
MeHbLIEM BO3MOXKHOM @, TO €CThb 1pH a = 20.

2
Sopi.nan. = % + 3520 = 200 + 700 = 900.

Omesem: 900.
919. [ycts OP = z, OS = y, AD = a. Boipasum uepe3 BBeJEHHbIE TIepe-
MeHHbI€ TIJIOIIAAN KOBPA U OPHAMEHTA.
Skospa = xy; Sopu. = Sapem + 25pep + 25anT =
e (1555 (1525 - S e
Jokaxem, 4o 1pu J1060M (PUKCHPOBAHHOM @ TJIOLIA/b KOBPa HAHOOJIbIIAs,
Korja x = y.

a? | a
_ —_— . p— 1 =
5 + 1 (x +vy) 000, y

M—Qa—x.
a

Skoppa = 2y =T - (% —2a — x), Skospa(®) = % — 2a — 2z. Jler-

KO BUAETb, uT0 Skoppa(z) > 0 npn 2 < @ — a u Skoppal®) < 0 npu
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x> @ — a. [TosTomy HauboJiblIee 3HaueHHe QYHKLUS Skoppa (%) NPUHH-

MaeT npu « = —a.Ilpustomy =

2?0 4?0_2a_mmo+a:2mo_m

a a

Skoppa = (@ - a)Z.

fla) = @ — a — yObIBalolasi PyHKLHS (TAK KaK SIBJSIETCS] CYMMOI JIBYX

yObIBAIOLIMX ), 3HAUUT HauOOoJIblIee 3HAUCHUHE MMPUHUMAET TPH HAUMEHblIeM
BO3MOXKHOM @, TO eCTb NpH a = 20.

2000 2
SKOBpa Haub. — (W - 20) = 6400.
Omesem: 6400.
920. 1) O6o3nauum AB = FG = x, AH = CD = y, torna LM < %,
x>0,y > 0. Umeem: Sqpcpc = 5000 = (AB+ BC) - (AH + GH) =
4400 — 30x

= (x+20) - (y+30) = z -y + 20y + 30z + 600, orkyna y = 120

[Tnomwans S muoroyrosibiika ABK LM DEFQPN H paBha

S = Sacec — Scpo + Skrmo — SrerO + SNPQO =
= z -y + 20y + 30z + 600 — 20y + 10 - LM — 30z + 150. Tak kak

4400 — 30x
< ¥ < - = 22— oUx .
LM < 2,T05\x y + 750 + 5y. TloncraBum y 120 B S:
- (4400 — 302) B
Sf—ac_i_20 + 750 + 5z =
_ =302 + 5000z + 37000 _ _30g + 2600z + 37000 _
x+ 20 x4+ 20
_ _ 75000
= —30z 4 5600 21920
_ 75000
2) Uccenenyem pyukumio f(x) = —30x + 5600 — z 100 P > 0 ¢ rno-
oL Eri 75000 75000 — 30 - (x + 20)?
Motibio npousBonoit: f/(z) = —30 + @+ 207 ~ @ + 2012

f'(x) =0npux =30, f'(x) >0npu0 < x < 30, f'(x) < 0npux > 30.
[Tostomy HauGosblliee 3HaUeHHe (DYHKIHH MPUHUMAETCS B TOUKe Tg = 30 H
paBHO fianue = f(30) = 3200.
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4400 — 30 - 30

=0 = 70, AC
CE = y+30 = 100. Urak, ecau npsimoyrosbHuK AC EG Takos, uto AC' = 50,
CFE =100, To npy N P = 35 nJjiolajib MHOIOyroslbH1Ka
ABKLMDFEFQPN H nan6osbluas 1 pasia 3200.

Omesem: 3200 m2, 50 M, 100 M.

3) Ilpu z = 30 umeem: y = =z + 20 = 50,

921. Paccmorpum dyukumio f(x) = %(2_*”1 + 2771), paBHy10 OTHOLLIECHHIO

BpeMeHH, TpeOyeMoMy Ha OCTbIBaHHE CTaHKa, KO BpeMeHH padoTbl. C nomo-
1[I0 TPOU3BOIHON HAKIEM eé MUHUMYM Ha oTpeske [1; 5].

fl(z) = IHTQ(ZQFI =27 Tlpuz < 1 f'(z) < 0,ampuz > 1 f'(z) >0,
TO ecTh £ = 1 — Touka MHHMUMyMa. TaKuM 006pa3oM, MHHMMaJbHOE 3Haue-

nue pyukuun f pasuo f(1) = % Tenepb H306pasum cxeMaTHUHO Ha puc. 228

MPOMEXKYTKH PaGOThl CTaHKa (COOTBETCTBYIOT A1, A2, ..., (yni1) U MEPEPHIBbI
MeXy HUMH (b1, ..., by), H 3aMHUlLIEeM YCJOBHSI, KOTOPble HA HUX HaKJIa/blBa-
HOTCS:

ap +az+ -+ apy1 = 10,

b > %ak, npuBscex k=1,...,n,

An41 < 5.
Orciona:

2 2

artag+-+an =10—ap41 = 5; bit+--+by = S(a1++an) = £:5=2,

5 5
uroro: a3 + by + --- + ap + by, + any1 = 12, NpuuéM paBeHCTBO 31eCh
JIOCTUraeTcsl, KOTJIa OHO JIOCTHUTaJoCh BO BCEX HEPaBEHCTBAX, TO €CThb IpH
a; =1,...,a, = 1, ap41 = 5, n = 5 BpeMsa padOTbl MMHUMAJILHO U CO-
cTaBJsieT 12 yacos.

B gb, a b ... 3.,
Puc. 228.

Omsem: 12.
922. U3 yesioBust caeyert, uto abeuucca Toukd C' MPUHAIEKHT TTPOMEXKYT-
Ky (1;3). 3amMernM, uTO 3a1aHHast B YCJOBHH (DYHKLHUs GOJblie HYJIst TPH
x € (—1;1) u Menblue Hyssi pu = € (1; 3). O603HaunM abeuuccy Toukd A ye-
pest € (—1;1), Torna aGeumcea Touku C paBua t +2, AB = (2 — 1)(t2 - 9),
CD = —((t +2)? — 1)((t + 2)? — 9). CaienoBaTe/ibHO, MIIOLIA/b TPANELUH
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ABC D M0XHO Npe/IcTaBUThb KaK (DYHKLMIO NapameTpa t:
1
St =5(# -1 =9) = (t+2)* - )((t+2)* - 9)) -2 =

=t'—102+9— (t+2)*+10(t+2)2 -9 =

=14 —10t% — (¢* + 83 + 241% + 32t + 16) + 10(t? + 4t +4) =

=1 — 1017 — t* — 8t3 — 24¢ — 32t — 16 4 10t + 40t + 40 =

= —8t3 — 24t% + 8t + 24. Haiiném nauGoabiuee snauenue gpynkunn S(t) na
npomexkytke (—1;1). st 3T0ro Hailném npou3BOJHYIO STOH (YHKIHH K UC-
caeyem eé Ha sketpemymbl. S’ (t) = —24t% — 48t + 8. S'(¢) = 0,

o2 A8t +8 = 0,32+ 6t — 1 =0, = —3i3v9+3 = —3j§N§

= BB g 1),y = S e i

. Tak Kak
S'(t) = —24(t — t1)(t — t2), 0 S'(t) > Onpu t € <— 1; 7_3‘22\/5) "

S'(t) < Onput € (_:)’—FTM, 1). CuienoBaresibHO, TouKa t = _3%2\/3

SIBJISIETCS €IMHCTBEHHON KPUTHUECKOH TOUKOH B KOTOPOH JOCTUTAeTCsl MaKCH-
MyM QyHkiun S(t) Ha npomexkyTke (—1; 1). CiienoBaTesibHO, TpaneLus
ABC D umeet Hau6oJ1bLLYI0 MJI0LLA/b, KOria abcuucca Touku A paBHa

_3%2\/3. HaubGosee ynanéunas ot ocu Oy touka tpaneunn ABCD — 310
qo6ast Touka otpeska C'D. Abclucca Takoi TOUKH paBHa _3%2\/3 +2=
_342V3
3
Omeem: #

923. [nau perenust:

1) Beipasum y uepes x u paccmotpum f(x, y) Kak (OyHKIHUIO OT .

2) Haiiném HavMeHbllIee 3HaUeHKe 3TOH (PYHKIIMH, 3aBUCsILLEe OT TapameTpa a.
3) Haiiném nan6osibliiee 3HaueHne MUHUMYMa KakK (hyHKIIUH OT @.

KitoueBast unest: Ecau HerpepblBHasi (DYHKLHMSI HAa TPOMEXKYTKE HMeeT

€JIMHCTBEHHYIO KPUTHUYECKYIO TOUKY — TOUKY MUHHMYMa, TO B Hel JOCTUTaeTCd
HauMeHblIee 3HaueHHe (i)yHKU,I/II/I.
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a
1) Y3 ypaBHenus x2y = a cleyer, 4to i = s O603Hauum uepe3

2
9($)=f<fc,%) =3x+x—§;a€ [6; 48], z > 0.

2) Jlnst HaxoxK/leHHe HauMeHblllero sHauenust g(z) Hailém eé Tpou3BoJI-

4 .

Hyto. Mmeewm, ¢'(z) = 3 — —Z. Slcuo, uto ¢'(z) < Ompn 0 < = < 3 da
T

g(x) > 0nmpuz > } 4?“, CuaienoBaresibho, g = ¢ 4?@ — eJIMHCTBEeHHas

KPUTHYECKast TOUKA, K OHA SIBJISIETCST TOUKOH MUHUMYMa, a g(xo) =
= % - ¥/36a — MUHMMYM U HaHMeHbllIee 3Hauenre QyHKIHH pH z > 0.

3) 3amerum, uto g(zg) — Bo3pacratoliiasi PyHKIHUs OT @ Ha oTpe3ke [6; 48].
CrienoBaresibHO, HaHGOJIbIIIEE 3HAUEHHE g(Tg) TOCTHTAETCsT B TPABOM rpaHHIie
otpeska [6;48], To ectb npu a = 48. Takum 06pazom, HauGoJIbliiee 3HAUEHHE

a
g(x0) paBHO 18, a COOTBETCTBYIOILME 3HAUEHHS Tg = 4 U yp = — = 3.
T

0
Omesem: 18 npua =48, x =4,y = 3.
924. Knwouesasi unesi: Ecsiv HenpepbiBHAsi Ha MPOMeEXyTKe (YHKLHS HMeeT
€JIMHCTBEHHYI0 KPUTHUECKYIO TOUKY — TOUKY MHHMMyMa (MakcuMyMa), TO B
Hell IOCTHTaeTCsl HauMeHbliiee (Hauboibliiee ) 3HaUeHHe (DYHKILMH.

a
1. Us ypaBuenusi 2y = a caemyer, uto y = s O603Haunm uepe3

a a
g(x) = f(a:,—g) =48z + — —a,a € [1;+0], z > 0.
x x
2. Jlnist HAXOXK/IEHHe HaMMeHbIIEro 3HaueHus g() HalaéM eé poHu3Boi-

Hyto. Umeewm, ¢'(z) = 48 — i—i. SlcHo, uto ¢'(x) < Ompu 0 < = < % - Yau

g (z) >0mpuz > % - ¥a. Cnenoaresibho, xg = % - Y@ — Touka MUHMMY-
Ma, a g(ro) = 32¥/a — a — MHUHUMYM U HaHMeHblllee 3HaYeHHe YHKLHU TPH
z > 0.

3. Haiiném nanGosbiiee 3Hauenue p(a) := g(xg) Kak QyHKLUHH OT a Ha
npomexytke [1; +00) . las atoro Hainém npoussoanyto. [Tosyuaem,

8
p'(a) = — — 1. flcho, uto p(a) > Onpul < z < 16 u p'(x) < 0 npu
at
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x > 16. CaenoBarenibHo, ¢ = 16 — Touka MakcUMyMa, 1 HauboJbliee 3Haue-
Hue g(xo) nocTuraercs Ha npomexytke [1; +00) npu a = 16. Takum o6pasom,
HanboJibllee 3HaueHue g(xg) paBHO 48, a COOTBETCTBYIOLIME 3HAUEHHST g = 1
Hyo = —5 = 16.
Zo

Omesem: 48 npua =16,z =1,y = 16.
925. I'lnan peurenusi:
1) Boipasum y uepes x 4 pacemotpuM f(x,y) Kak QyHKLHUIO OT .
2) Haiiném HauGosibliee 3HaUeHHe 3TOH (DYHKIMH, 3aBUCSIIEE OT TapaMeTpa a.
3) Haiiném nauGoJibliiee 3HaUeHHE MaKCHMYMa KaK (GyHKLHH OT a.

KatoueBasi unes: Ecau HerpepblBHAsi (DYHKIIMSI HAa TIPOMEXKYTKE HMeeT
€JIMHCTBEHHYIO KPUTHUECKYIO TOUKY — TOUKY MakCUMyMa, TO B HeH JOCTHra-
eTcsl HauboJbliee 3HaUeHHe PYHKLHH.

a
1) M3 ypasnenusi 23y = a caeyer, uto y = —. OGo3nauum uepes
x

2
—4
g(m)zf(x,%) :20+¥—12x;a6[1;3],z>0,

2) 11t HaxoxK/ieHust HauboJIblIero 3HaueHus g(z) Haiiém e TpoU3BoJI-

da — o2
yto. Mmeewm, ¢'(z) = ana — 12. Slcuo, uto 4a — a? > O npu a € [1;3],
x

nostomy ¢'(x) > 0npu 0 < x < %\/12a —3a?ug'(z) < 0npu

r > %\/ 12a — 3a2. CnegoBare/ibHO, Lo = %\/12(1 — 3a2 — eJMHCTBEHHAs

KPHUTHUYeCKasl TOUKA, U OHA SIBJISIETCS] TOUKOH MakCUMyMa, a g(zg) =
= 20 — 4v/12a — 3a? — MakcuMyM W HauGoJibliee 3HaueHHe QYHKIMH TPH
x> 0.

3) Haiiném nauGouibliee sHaueHne p(a) = g(xo) Kak (DyHKLHH OT G HA IPO-
MexyTke [1; 3]. SIcHo, uto p(a) KocTHraeT HaUGOJBLLIErO 3HAUEHHsT Ha OTpe3-
Ke [1;3] B Tex Toukax, B KOTOPbIX [IPHHUMAET HaUMeHblllee 3HauUeHHe yHK-
s 12a — 3a?, rpadukom KoTopoii Ha oTpeske a € [1;3] aBasieTca napa-
6oJ1a ¢ BETBSIMH, HalpaBJeHHbIMH BHH3, H BepluMHOl ¢ = 2. CiefloBaTesb-
HO, HaHGoJIbllIee 3HaUeHKe p(a) I0CTUraeTCsl Ha PPaHULAX poMexyTKa [1; 3],

To ecTb py @ = 1 uian a = 3. Takum oOpas3oM, HauboJblIee 3HAUEHHUE

g(zo) = p(l1) = p(3) = 8, a coorBeTcTBYIOLME 3HaueHusd o = 0,5
—_ a —_—

Yo = mg =

Omesem: 8npua=1,x=0,5y=38.
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926. dpazy «as Jg06oro» 3amenM cuMBosiom V. [Tepedopmynnpyem 3anauy.
Haiizmre Bee anauennst x takue, uto Va ¢ (0;2] (2% +a # (a—6)x+7). [Tpe-
oGpasyem nocaenuioo gopmyay. Va ¢ (0;2] (a(z—1) # (x—1)(x+7)). [pu
x = 1 nonyyaem: Va ¢ (0;2] (a -0 # 0) — J10XKHOe yTBepKeHHe, = 1 He
YIOBJIETBOPSIET yCJI0BHUIO 3anaun. [1pu x # 1 nosyuaem Va ¢ (0;2] (247 # a),
uto paBHocHIbHO Va(a ¢ (0;2] — (z+7#a)) &
SVa(z+7=a—a€(0;2]) < x+7e€(0;2],Toectb x € (—7;=5].

Omesem: (—T;—5].

927. 3amena 4% = t, t € (1'4} TIPUBOJMT BhIpaXKeHHUs1 K BUIY t2 + bat

47
u 5 + 4at + 4t. Haiiném, npy Kakux 3HAaUeHHsX @ BLIOJHSETCS YCJAOBHe
t2 + bat # 5+ 4dat + 4t, t € (i;él}; —t2 + 4t + 5 # at. Pasneaus o6e

YacTH HepaBeHCTBa Ha t (¢ # 0), noJyuum % —t+ 4 # a. PaccmoTpuMm dyHK-

uuio f(t) = % — t + 4 Ha IPOMEKYTKE (i;zl}. @) = —t% -1, f'(t) <0,

3HauuT pyHKUMs f(t) yObIBaeT. f(i) =23,75; f(4) =1,25.

Hmeem: % —t+4#anpua € (—o00;1,25) U [23,75; +00).

Omsem: (—00;1,25) U [23,75; 4+00).

28. 3amena 5 = t,t € [2—15, 1) NIPUBOJIMT BbIpakeHusl K BUAY 3 — 4at

u t? + 5t(1 — a). Haiiném, npu Kakux 3HaueHMsIX a BbIMOJHSETCS YCIOBUE
3 — dat # % + 5t — bat; t? + 5t — 3 # at. Paznenus o6e uacTH HepaBeHCTBA

Hat(t # 0), nosayyaem ¢+ 5 — % # a. Pacemotpum dynkumio f(t) =t 45— %

Ha [POMEKYTKE [%;1). '@t =1+ t%’ () > 0, sHauut dyHxuust f(¢)

BO3pacTaer. f(%) = —69,96; f(1) = 3. lmeem: t + 5 — % %+ q npH
a € (—o0; —69,96) U [3; +00).

Omesem: (—o00; —69,96) U [3; 400).
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929. Cnenaem 3ameny 3*® = ¢,t > 1. 3azaua cBOANTCS K cJIeylollen: Hat-
JlTe BCe 3HAYEHUs a, IPH KOTOPBIX HepaBeHCTBO t2 + 2(a — 1)t +a? — 2 > 0
BBIMOJIHSIETCS TTPH BeeX 3HaueHusix ¢ € [1; +00). Tak Kak BeTBH napaGoJibl Ha-
npaBJ/IeHbl BBEPX, 3TO BO3MOXKHO B cayuasix 1) n 2) (em. puc./229).

[yctsb f(t) = t2+2(a—1)t+a?—2, D — auckpumunant ypasHenust f(t) = 0.

SOA
1)
0 i
NV g
2)
Puc. 229.
Cayuaii 1). D < 0,4(a% — 20+ 1) — 4a? + 8 < 0; —8a < —12; a > %;
o ().
D >0, a< %
Cayuait 2). ¢ tg < 1, 0 =a€ (1; %}
fy>o; | 470

(a—1)(a+3)>0;
O6benuHsist pellieHust crydae 1) 1 2), mosyuum oTBet a € (1; +00).

Omesem: (1;+00).

930. Cnenaem 3ameny logg @ = t. [Ipu z € [3;9) ¢ € [1;2). 3anaua cBoautcs
K CJIeJIyIOLIei: HallInTe Bee 3HAUEHUS a, /ISt KOTOPBIX napadoJia

f(t) = t*—(3a+2)t—6 He nepecekaet och aGeumce Ha mpomexkyTke [1;2). 1o
YCJIOBHE MOKET BBIMOJIHSITHCSI TOJIbKO B yKa3aHHbIX Ha pucyHKe 230|ueThipéx
cyuasix (BeTBH rmapa6oJibl HarpasJieHbl BBepX). PaceMoTpuM 3TH cityuau.
[lycts D — nuckpumuHaHT ypaBHenust f(t) = 0.

1)D < 0; D= (3a+ 2)? + 24 > 0 = pewenuii ner. Tak kak D > 0 qist
JOOKIX a, B cJiydasix 2), 3), 4) Mbl He OyjieM nucathb ycjosue D > 0.
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1)

2) 3)

S

N

4)
Puc. 230.
0
) ty < 1, 3(1—i—2<17 a <y,
) f(1)>0' 2 a<—z' =
’ 1—Ba+2)-1-6>0; 37
oo T
:>ae( 00; 3).
3a+2 2
> > 23
3){?3(2/) i,() 5 22 ©Z3 = jerpewenuit.
o 4—(3a+2)-2—-6>0; a< -1

7
4){ <o §0778 saclim).

a> —1;
O6mbenunsist pellieHust BCeX CIydaeB, MOJYUHUM OTBET.

Omesem: (—oo; —%) U [—1; +00).

931. Cnenaem 3ameny 2% = t, ¢t € (4;8]. 3anaua CBOAMTCA K CJIeyIOLIEN:
HaiiIMTe BCe 3HAUECHHsT a, TPH KOTOPbIX mapadona f(t) = t2 + (1 — a)t — 1 ne
nepecekaer ocb abceiuce Ha npomMexkyTke ¢ € (4;8]. Tak kak BeTBU napaGosibl
HarnpaBJieHbl BBEPX, TO YCJIOBHE 3aJ1aUl BLIMOJHSIETCS TOJNbKO B UETBIPEX CJTy-
uasiX, yKasaHHbIX Ha pUcyHKe|231.

[Tycts D — juckpumuHaHT ypasHenust f(t) = 0. 1) D < 0;

D = (1 —a)?+4 > 0 15 mo6oro a = peuienuii Het. B nanbneiiiem suas,
uto D > 0, 6yaem onycKaTb 3TO YCJOBHE.
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f A

Puc. 231
7&-1 a<9,
9){ B="75 <4 L 19 @ae(foo,lzg}.
f(4) = 0; S 4
a> 17,
3){7}3(5 i’() a< 1L = HeT pelleHHH.
) 87
19
f(4) <0, 4 71,
4){f(8)<0, " @ae(g,—i-oo).
>§,

932. [1peo6pasyem Hallie HEPABEHCTBO: ’% sin2x+1—a- % < %,

—3 <sin2xr+2—a+acos2x < 3,a—5 <sin2x +acos2x < a+1,
a—5 _ 1 a a+1
Vaz+1 - Va2 +1 Va2 +1 Va2 +1
JIBOIHOTO HepaBeHCTBA CTOUT (PYHKLHUS cos ¢ sin 2x + sin ¢ cos 2z =

= sin(2x 4 ), Tae @ YAOBAETBOPSIET YCJIOBUSIM:

-sin 2z + -cos2z < . B cepenune
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- 1
cos p = —T e
[Tostomy
. o a
Slns& = \/a2—ﬁ
a—5 . a—+1
—— <sin(2z + < ————. Tak KakK 3To HepaBeHCTBO JA0JKHO Bbl-
o ( P)S TS 1 p
MOJIHATBLCS JIJIs1 JIIOOBbIX 3HAUEHUH X, TO
a—>5
—— < -1
a2+1 7 a2+1<5—a,
a+1 S 1 vaz+1<a+1.
a2 + 1 = 4y

Peninm kaxkioe 13 HepaBEHCTB CUCTEMbI:
2 < 2 _ <
1 a2+1<5a@{a +1<a 10a + 25, ¢>{61\274:,

a < 5; a < 5;
a<24.
24+1<a®>+2a+1 a>0
2 < CL+ ~X b = Y
2) a+1\a+l<:>{a>_1. 0> -1

< a > 0. Pelenuem cuctembl HepaBeHCTB 6y1eT 0 < a < 2.4.
Omesem: [0;2,4].
933. HepaBencTBo numeer eMbica pu a > 0, © # +1.

2x+4 4x+8
l.TIlpua =1,12=1 > 12+l BepHo aas moboro x, kpome z = £1. Ho npu

a=1,2%—1 = 1. 3HauuT, 3TOT CJIyuall HEBO3MOKEH.

2x+4 4x+8
OTpn0<a<l,aga-1 >qatl o 22+4 dv+8

<0&

r—1 r+1
w>0<:>xe(_OO§—2]U(—1;1)U[3;+OQ).
(x—=1)(z+1)
Tak Kak 2% >0 2 —1>-1 TO
3¢ >0 3¢ _3> -3
—1<20-1<1 0<20<2 a<l
<
){_3<3a_3<_2 {0<3a<1 {a<0 @G\O.Ta](

kak 0 < a < 1, TO 3TOT cJiyuail HEBO3MOXKEH.
—1<2¢-1<1 a<l1
6){—1<3a—3<1 ‘:’{log32<a<1og34 & a € (logy 2;1).

B)Ecm 3¢ —3 > 3,104 > logs 6, H0 0 < a < 1 = 3TOT c/yuail HEBO3MO-
JKeH.

r)Ecan 2% — 1 > 3, 10 @ > 2 — TaxkxKe HEBO3MOXKHO.
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(z+2)(x=3) _ o .
3.Mpua>1, (x_l)(Hl)\o@xe[ 2:—1) U (1;3).
[ 253 —3< 1 1<3% <2 0<a<logs?
DV 1<20-1<3 2<920<4 l<a<?2
a€g.

0)

1<3*-3<3 {4<3“<6 {log34<a§10g36 o

1<2%-1<3 2<2%<H4 l1<a<?2
a € (logs 4;logs 6].
O6bennHsIsT pacCMOTPEHHBIE CITydaH, OJTyIHM
a € (logg2;1) U (2logs 2;1 + logs 2].
Omesem: (logs2;1) U (2logs 2; 1 + logs 2].
934. HepaBeHcTBO HMeeT eMblc NPH @ > 0,  # 2.

3x—1 2x+1
l.TIlpua =1,12-2 > 1 =+2 BepHo as ao6oro x, kpome z = +2. Ho npu

a =1,4% — 2 = 2. 3HauuT 3TOT CJ1yyail HEBO3MOKEH.

Se—l 22l 3p -1 2r+1

=2 > g wt2 >
2. 1lpua>1,a= >az @x 5 P >0
x(x + 8)
7> _ . _9. .
CEDIE 2)/0(:):56( 00; —8] U (—2; 0] U (2; +00).

42 —-2>0 {4“—2>2 {a>1

TaKKaKﬂp”a>1{2a1>O 20 —1>2 a > logy 3

a € (logy 3; +00).

3.HpH0<a<1,%<0<:)xe[—8;—2)U[0;2).TaKKaKan

0<ca<l 29—-1>0 0<27—-1<2 0<a<logy3
¢ 40 —2> -1 0<49—2<2 log,2<a<1
l.)

aE[Q,l.
OGbeuHsisi BCe ciiyuan, MoJyunm a € [%, 1) U (log, 3; +00).

Omeem: [%, 1) U (log, 3; +00).

935. ITyctb f(a) = a(x?—z)+922+152—24 < 0. Tak Kak a € (—1;
petuenusi HepaBeHeTBa f(a) < 0 pocratouno, uto6sl f(—1) < 0, f(
ecmiz? —x = 0,10 922 + 152 — 24 < 0.

), TO /151

3
3) <0,m
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Peluus nepBoe HepaBeHCTBO, NOJYUnM € [—3; 1], pelleHrem BToporo 6y-
etz € [-2;1).22 —x =0=a21 = 0,20 = 1. f(0) = =24 < 0, f(1) =0
3HAUUT = 1 He YJI0BJETBOPSIET MOCTABJIEHHBIM YCIOBHSIM.

Omesem: [—2;1).

936. 3anuiieM HCXOHOE HEPABEHCTBO B BUJIE HEPABEHCTBA OTHOCHTEJILHO @
a(x2 +8z+ 3) +122% +6x — 54 < 0. Jln1s1 peliennst HepaBeHCTBa I0CTaTOUHO,
uto6bl f(—2) <0, £(3) < 0,necan 2% + 8z + 3 = 0,10 1222 + 62 — 54 < 0,
rae f(a) = a(z? + 8z + 3) + 122% 4 62 — 54. Peuus NEPEOE HEPABEHCTEO,
nosiyunm x € [—2; 3], peuenrem BToporo Oyner x € [—3;1]. 2% + 8z + 3 = 0,
T2 = —4j:\/_ f( 4— \/_) > (0, 3HaunTx = —4— \/_3H€ YIOBJIETBOPSIET
nocrasaentbiM yenosusiM. f (—4 +v/13) < 0u —4 + /13 € [-2;1].

Omsem: [—2;1].

37. PaCCMOTpI/IM BCe BO3MO2KHbIE CJlydau /jisl HepaBeHCTBa

yx)=(k+1)22+ 2k — Dz +k—4>0.

l.k+1=0,k = —1. HepaBeHctBo umeer Bug —3z — 5 > 0, z < —g.
3uauut k = —1 y/0BJIETBOPSIET YCJAOBHIO.
2.k+1 > 0.Ilpu k > —1 BerBu napaGoJbl y(x) HAMIPABJIEHbI BBEPX,

3HAUUT HallmyTesi Takue « < 1, MpU KOTOPBIX BhinodiHsiercst y(xz) > 0.

kE+1<0,
3.¢ D=0, rae D — 1UCKpUMHHAHT ypaBHeHus y(z) = 0, z1 — ero
T <1,
k< —1,
MeHbLK# KopeHb. Torna Bk + 17210 &
perb- O o 1) — VBE £ 17 -
2(k+1) ’
k< —1,
17
h>—% @—%<k<—1.
k>1,
kE<—1;
O6benunsisi Tpu cJyuasi, nojyuaem k € [7%7; +oo>.
Omeem: [—%; —i—oo).

938. Paccmorpum nepasenctso (k — 2)2? + (2k — 5)x + 2k — 3 > 0. Beeném
dyukunio y(z) = (k — 2)z? + (2k — 5)x + 2k — 3.
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1) Iycte £ — 2 = 0, k = 2. HepaBencrBo umeer Bug —x + 1 > 0,z < 1.
3HauuT k = 2 yIOBJETBOPSIET YCJIOBHIO.

2)[Mycts k — 2 > 0. [1pu k > 2 BetBu napa6o.ibl y(z) HaMpaBJeHbl BBEPX,
3HAYUT HAlIyTCsl Takne = < 2, PU KOTOPBIX BhiMoJiHsieTcst y(z) > 0.

3) [yctb k — 2 < 0. B 3TOM cJjiyuae ycjoBHe 33124l BBIMOJHAETCS, KOT1A

k—2<0,
BbIITOJIHAETCS CUCTEMA HEPABEHCTB: D >0, rie D — JMCKpUMHMHAHT
r1 < 2;
ypaBHenus y(x) = 0, x1 — ero MeHbLIUi KopeHb. Torna
k<2,
—4k? +8k+1>0,
—(2k—=5)—V—-4k?>+8k+1 _
20k — 2) <%
k<2,
vh V5
e 177y k<145 <:>1—§<k<2.
k> 21,
[ k<2

O06benuHsst TpH cayuasi, nojydaem k € (1 — %; +oo).

Omesem: (1 — ?; +oo).
939. 1. ITyctb a = 0. Hepasenctso az? + 2(1 — a)z + a — 3 < 0 npumer Bua
22 —3 < 0,2 < 1,5. Ilpu a = 0 ycJioBUe 3a11auH BbIITOJHSIETCS.
2. Tlpu a € [—2;0) U (0; 3] nepasenctso az? + 2(1 —a)r +a —3 < 0
kBaapatHoe. Haiiném kopuu ypasnenust az? +2(1 —a)z +a—3 =0, (1)
a—1+vVa?2—-2a+1—-a2+3a _a—-1++a+1
a N a '
[Ipu a + 1 < 0 ypaBHenue (1) He uMeeT aelcTBUTEbHBIX KopHe#. Crap-
LIMH KO3PPULUHMEHT @ < —1, 3HAUUT, KBaAPATHbIH TPEXUJIEH, CTOSILIMH B JIEBOK
YaCcTH HePaBEHCTBA, OTPHULATENIEH HA BCEl UMCJIOBOM MPSIMOM. YUUTBIBAs, UTO
a € [—2;0) U (0; 3] nosiyuaem a € [—2; —1).
3. Pacemorpum Ba cayuast a € [—1;0) na € (0; 3.
3.1.a € [-1;0), Torna 21 < x2. 3HaK cTapiiero Ko3puIHeHTa COBMNALAET CO
3HAKOM HepaBeHCTBa, CJeN0BaTeNbHO & € (—00; 1)U (22; +00). [To yesosuio
x € [—4;1], Torna 6o x1 > 1, mibo xo < —4. Cayuail £ < —4 HeBO3MO-
KeH, TaK KaK Ha paccMaTpuBaeMoM MpoMexyTke zo > 0. Ciyua#t zq > 1 Bo3-

T1,2 =
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MOZKeH, paceMoTpuM ero. L= 1 +a\/a +1 > 1; Va +a1 —1 >0;a € [-1;0),

sHauuT vVa+1—1<0;va+1 < 1;a < 0, cnenoBatenbho a € [—1;0).
3.2. a € (0;3], Torna 1 > x9. 3HaK crapuiero KoaddulneHTa MpoTH-
BOIOJIOKEH 3HAKY HEPABEHCTBA, CJEN0BATeNbHO & € (x2;x1). [10 yc/oBuio
€ [—4;1]. YcnioBHe 3a1auu BbITIOJIHAETCS, €CJIH:
a—1—+va+1 5a—1—+a+1
—= =<4 === <0,

a

{x2<—4, o a -
x> 1 a—1+\/a+1>1. \/a—|—1—1>0
a ’ a '

Ha npomexytke (0; 3] cuctema paBHOCH/IbHA HepaBeHCTBY Ha — 1 < v/a + 1.

5a —1 <0, a < %, 1
a) a+120, < S 1 ¢>O<a<g.

0<a<3; az—1

0<a<sd;

5a—130, a}%, X .
6)< 25a%2 —10a+1 < 1, < N ==,
) et a(25a—11) <0, ~ 5 S%% 25

=T 0<a<3;

N3 a)u 6) caenyer, uto a € (O; %—é) YuuTbiBasi Bce pacCMOTPEHHbIE CJIydaH,

11
roJiyyaeM a € { 2; 25).

0. 11
Omesem: [ 2; 25).

940. 1. Ecsiu a = 0, T0 HepaBeHCTBO npuMeT BUa 22 — 2 < 0, z < 1 1 BepHO
MpH JoObIX & € [—2;0].

2.Ecan 0 < a < 4, T0 HepaBeHCTBO BbITIOJHSIETCs 1151 0ObIX T € [—2; 0], 1ist
flx)=az?+ (2 —-3a)z +2a—2 &

f(=2) <o, - da+(2—-3a)(-2)+2a—2 <0, o
£(0) < 0; 20 —2<0;
0 <4,

124 < 6, a< it = 1

& 2’ Hraxk, 1 S0<a< =,
a <1 a< = 2

a < 1. 2
3a —2

3. Ecmu -3 < a < 0uzgy = — KOOpJIMHATbI BEPLUMHbI MapaboJibl

2a
y = f(x), 0 f(x) < 0 anst mobbix & € [—2;0] &
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-3<a<0
1
<_
3<a<0 =3
f(—=2) <0 a<l
<< f(0)<0 & a<0 & -3<a<0.
xg >0 2
Ty < —2 a>3
2
O<a<7
a=0,
-3 <
4, 3<a<0, I/ITaK,—3<a<l.
1 2
O<a<=.

2

Omsem: a € [— 3; %)

941. 1) Cnenaem 3ameny t = sin® z. Torna cos®z = 1 — t, cos*z = (1 — t)2.
Hepasenctso npunnmaer Bu: a(l — t)2 4+ 2t + 4a > 5, ¢t € [0;1]. Mam
al(1 —t)2+4] > 5—2t,t € [0;1]. Tak kak (1 — t)2 + 4 > 0, T0 AOMKHO

-2
BbIMOJIHSITbCSI HEPABEHCTBO a > Oitﬁ npu Beex ¢ € [0;1].
o 5—2t
2) Haiiném naun6osbliiee 3Hauenue pynxkuud f(t) = m Ha OoTpe3-
ke [0; 1].
—2(t% — 2t +5) — (5 — 2t)(2t — 2) 2t(t — 5)
/ t = = ! t 0
f() [(1_2&)2_'_4}2 [(l_t)2+4]2vf()<

nput € (0;5). CaieoBaresbHo, Ha otpeske [0; 1] pyHkums f(t) yObiBaeT 1 10-
CTHraeT cBoero HauboJbliero 3uaueHus npu t = 0. fyaug = f(0) = 1.

3) OueBUHO, UTO pellieHHeM HepaBeHCTBa OyIyT BCe 3HAUEHHUS a, PH KOTOPbIX
a > fyaue, T0 €cTb a > 1.

Omesem: (1;+00).

942. O6osznaunm f(z) = (a — 1)2? + (2a — 3)x — 3+ a — 3;
[Tycts D — muckpumuHaHT ypasHerust f(x) = 0 (a # 0).

D:(2a—3)2_4(a—1)(a—3):4a—3,xB:%_

BosmoxxkHbI fiBa cayuasi.
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1)a < 1. Beru napa6osiel y = f(x) HampaBsieHbl BHU3 (CM. puc. 232)).
yA

a) 0)
X

Vo

Puc. 232.
a <1,
a<l, 3
N 4a—3>0, “z
a) ¥ 3—2a < 5 @ae(é;l).
zp < 1, D24 a<?2, 4
1) <. 2(a—1) 4
’ da — 7 < 0; 7
a < —;
4
a <1,
a<l1, a>§
6)¢ D>0, <« 4’ = Her pelleHHil.
1 .
(1) >0; a>£;

2)a > 1. B atom cayuae BeTBH napaGoJibl y = f(x) HanpaB/ieHbl BBEPX U
YCJIOBHE 3a/1au BbIOJIHSIETCS].
Teneps pacemotpum a = 1. [oacraBum 310 3HaUeHHe B HEPABEHCTBO
f(z) > 0. oayuum: —z — 2 > 0, To ectb < —2. 3HauuT Mpu a = 1 ycJjioBue
3aJlaul BbIMOJIHSETCS.

O6’be[LI/IHHH peuieHusa BCeX paCCMOTPEHHBIX CJIydaeB MOJIYyYUM, UTO YCJ0-

BHs 3aJlaUX BBINTOJIHAOTCA MTPH @ > §

4
Omesem: (%, —i—oo).

943. Paccmorpum ¢yukunio f(a) = (72% — 5z — 8)a — 3z? + 4x + 11. Tax

Kak f(a) — JuHeliHast QyHKUMSA, a € [2;4], TO 151 BBIMONHEHHS] HCXOAHOTO
. f(2) <0,
HepaBeHCTBa JOCTATOYHO BbLIITOJIHEHUA [[ByX YCJTOB]/H/[. =
f(4) <0;
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& —=<r<l.

< 84589
ST

)

Omesem: [— %; 1} .

2 .
944.HepapencTso 3% 9% < 81 paBHOCH/ILHO HepaBeHCTBY a? + ax < 4, TO

ecTb ax < 4 — a?. PaccMoTpuM TpH ciyuas:
4 — 2
a > 0z < 24 s BBINOJNHEHHST yCJIOBHSI 3ajlaud HEOOXOJAUMO
a

_ a2 2
U JIOCTATOUHO BBITTOJIHEHUS YCJIOBHS: 4—a > 3 4—a” —3a
a a

> 0

a’+3a—4 < 0 a € [—4; 1]. VuutsiBas yesosue a > 0, nosyuaem a € (0; 1].
4 —a?
a

2)a<0: x> . JLns1 BbIMOJIHEHUSI YCJIOBHUSI 3a/1aul HEOHXOIMMO H JI0-

2
CTATOUHO BbIMTOJHEHUS YCJOBUS < 0. YuutsiBas ycnosue a < 0, moJy-

yaeM a € [—2;0).
3)a = 0= 4 > 0 BepHo, 3HaUUT a = 0 yIOBJETBOPSET YCJIOBHIO 3aJIaUH.
OO6benuHsisi pellieHust BCeX cjyuaes, nojayunm a € [—2; 1].

Omesem: [—2;1].

945. Pelunm nepsoe HepaBeHCTBO. PaceMoTpuM ypaBHeHHe
22 — (2a+ 3)x + a® + 3a + 2 = 0 KaK KBaJpaTHOE OTHOCUTEJLHO . [Tosryunm
,—20+3%1
) 2 4
a+1<z<a+2(rakkak a + 1 < a+ 2 w3t M06bIX a). Takum o6pazom,
3ajaua CBOMTCS K CJIeyIOLel: HalUTH Bce 3HAUEHHSI @, TPH KOTOPBIX peLleHHe
nepasenctBa 22 + (a + 1)z + 6a < 0 comepkut unrepsan (a + 1; a + 2).
Tak kax BetBM napa6odibl f(x) = 22 + (a + 1)z + 6a HanpabJ/eHbl BBEPX, TO
5TO BO3MOXKHO TOJILKO B CJydae, M306pakénHom Ha puc.[233. Takum o6pasom
JIOJIXKHA BBIMOJIHATHCS CHCTEMA HEPABEHCTB:

fla+1) <0, (a+1)2+ (a+1)2+6a <0,
{f(a—|-2)<0; {(a—|—2)2+(a—|—1)(a+2)—|—6a<0;

a®>+5a+1<0,
{ 2a2 4+ 13a + 6 < 0.

1 1 =a+ 1, x9 = a+ 2. Pelienue nepBoro HepaBeHCTBA:

=
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SO
L | ar2 x
Puc. 233.
—5;¢§<a<\@;—q
& Sac M;—l (cMm. puc.[234).
1 2 2
—6<a<—3;
2
-5121 215
2 2
“a
i _1 a
6 2
Puc. 234.
Omsem: [_5%@, —%} .

946. Vccaenyem nepagenctso 2% (2a—1) — (a+2)x —10a < 0. Haiiném kopuu

ypasHenust 2%(2a — 1) — (a + 2)x — 10a = 0:

a+2=++/(a+2)?+40a(2a — 1)
2(2a — 1)

12
obpalaercs B HOJIb); T1,2 = at2=+v8la 36a +4.

2(2a — 1) ’
a+2++/(9a—2)2

. . _a+2£(9a—-2)
L2~ 2(2a — 1) I OV )

T12 =

(nmpu @ € (2;3) 3HamMeHaTe/b He

, (Tak Kak npu
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a € (2;3)]9a — 2| = 9a —2); 21 = -2, 29 = 2a52 i 3Hauenust x U3
HHTepBaJja (—2; 2a5g 1) YJIOBJIETBOPSIIOT HCXOAHOMY HepaBeHCTBY. DyHK-
uust f(a) = 2a5g 7 hia unTepsase (2;3) MOHOTOHHO yObIBAeT M MPUHUMAET

3HAUEHUS U3 MHTEepBaJa (3; ?) Takum o6pasom, 3Hauenusi x € (—2; 3] yno-

BJIETBOPSIIOT HCXOJIHOMY HEPABEHCTBY MPH Jil06OM a € (2; 3).

Omsem: (—2;3].
947.27° 9% < 16 a2 —ar < 4; a® —ar —4 < 0; az —a?+4 > 0. [lyctb
f(z) = ax — a® + 4 — nuneitnas q.)yHKLLI/Iﬂ.r
£(0) >0, a2 +43>0,
flz) > ‘:){f()>o; T 3a—a2+4>0;
a*—4<0, —2<a<2,
{a —3a—4<0; ﬁ{—1<a<4; e-lsasz

Omesem: [—1; 2].
948. Pelinm nepBoe HEPaBEHCTBO OTHOCHTEJIBHO T
(3a+2— |a—4\.3a+2+\a—4\)
S ; )
2 2
[yets f(z;0) = 22 + (2a + 1)x + 20a = a(2z + 20) + 22 + x. Torna
MCXOJIHAS 3a/laua PaBHOCHJIbHA CHCTEME:
{f(a+3;a)<0, {3a2—§-33a—+-12<07
0 <~

f(2a—1;a) < 8a? + 16a < 0;
a2+11a+4<0, - —11;\/105<a< —11—i2—\/1057 -
ala+2) <0;
—2<a<0;
—11+V1
@—2<a<7+ 05.

2
[ 0. V105 — 11]
) 2 .

949. Va2 + ax > x — 2. Tak kak x € [4;7], To x — 2 > 0. Torza nosyuenHoe
HEPAaBEHCTBO PAaBHOCH/ILHO TakoMy: (vx2 + a:c)2 > (x — 2)2. Pewaem ero,
yuutbiBast, uto 2 + azx = 0 s x € [4;7)].
2?2 +ar > 2% —4dx+4, (a+4)x —4>0.
TpeGoBaHHe Ha/MuMsi B pelleHHH TOJYUEHHOrO HepaBeHCTBa oTpeska [4; 7]
paBHOCHJIBHO TOMY, uTO yHKLMS y = (a + 4)x — 4, rpadHKOM KOTOPOH s1BJIsi-

Omesem:
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€TCs NpsAMas JIMHKSI, B TOYKax 4u7 [PUHUMAET MOJIO2KHUTE/IbHbIE 3HAYEHHUSI.

(a+4)-4—4>0, a+4—-1>0, >3 o> _3
(a+4)-7T—4>0; Ta+ 24 > 0; a>—%; ’

Omsem: (—3;+00).
950. 2 — 22 +3 = a(2? —2) & 2* — (a + 1)z* + (34 2a) = 0.t = 22,
te[1;9). 12— (a+ 1)t + (3+2a) = 0.
Jaunast 3amaua sKBHBaJeHTHA cJenyouied. Haiimure Bce a, Ui KOTOPBIX
KBajpaTHbii Tpéxuien f(t) = t2 — (a + 1)t + (3 + 2a) uMeer poBHO O/MH
KOpeHb Ha MpoMexkyTke [1;9). DTo HMeET MECTO B CJIEJIYIOLIKX CyUasix:
1)D=0,1<ty <9, rmety — abcuucca BepiuuHbl napadoss y = f(t);
2) f(1)- f(9) <0, f(1) #0;
B tito = (3+2a) > 9,
3) f(l) =0 tity = (3 + 2&) <1,
f(t) = 0u, nanpumep, t; = 1.
(a+1)2—4(342a) =0, (a®+2a+1—12—8a=0,
1) 1<a—51 a+1<18,

a+1>=2;
a? —6a—11=0,
{1<a<17; a12=3++9+ 11 =3420=3+2V5

1 <3+2V5 < 17;3—2v5 < 1= 3+ 2/5 y10BIeTBOPsAET YCJOBHIO 3a/1aUH.
2)fl)=1—-(a+1)+3+2a=0a+3;

f(9) =81-9(a+1)+(34+2a) = —7a+75. Torna {

rue ti, to — KOPHHM ypaBHEHHUS

< 9;

(a+3)(7Ta —T75) >0,

a+ 3 #0;
a < —3,
5
a}lO?.
I1—(a+1)+(3+2a)=0, a= -3,
3) 34+2a <1, a<-1, = a= —3ynoBie-
3+2a=>29; {a>3;

TBOpPSIET yCJOBHUIO 3a/la4H.

Omsem: (—oo;—3]U {3+2v5} U {10% +OO)~

o 3
951. I[Tycts f(z) = % + 2% - 32 — 2,a g(x) = a’x + 2. [TocTPOUM 3CKH3bI

rpadukos Gpynkunit y = | f(z)| ny = g(x) na npomexyrke (0; 3.
f'(z) = 2% +2x — 3 = (2 +3)(z — 1) (cm. puc.[235).
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f(0) = =2, f(1) = —3%, f(3) = 7. Bunum, uTo ISl BHINOJIHEHHS YCJI0-

BHI 3aj1auk HEOOXOUMO H JIOCTATOYHO, YTOObI YIJI0BOH KO3 (MHIMEHT NPSMON

y = g(z) Gbu1 He meHblue, yeM |f/(0)| 1 g(3) > 7 (cm. puc.|236). f/(0) = —3
2 > a < _\/37

=a® >3, { 0> 3.

g(3) =2+3a*>2+9=11.

f ) —
Jx) 0 1 300X

+

Puc. 235.
b7 W)

7
oy

=)

IE
_2.
N =

Puc. 236.

Omsem: (—o0; —v/3] U [V/3;400).
952. [1epenuilieM 1aHHOE HEPABEHCTBO B BUJIE
22 +4r —ax(a+1) +a*(a—4) <0,2? —x(a®> +a—4) +a*(a—4) <0.
[Ipumensis Teopemy, o6patHyio Teopeme Buera, K ypaBHeHHIO
2? —x(a® 4+ a —4) + a*(a — 4) = 0, noayuum (z — a®)(x —a +4) < 0.
Takkak a® —a+4 >0, a® > a — 4 a5 mMo60ro 3HAYEHHS @, TO yCJIOBHE
3a/laud PaBHOCHJILHO YCJIOBUSIM
a—4< -2, a < 2,
{ 3 < a2, @{ 0 € (—00; —v/3] U [v3; +00), OTKy/a MoJTyuaem
a € (—oo; —V/3] U [V3;2].
Omsem: a € (—oo; —v/3] U [V/3;2].

=Y
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53.1)I/I3nepBoroypaBHeHMﬂ:x7é():>y:g—x2:>y—1:£—(x2+1).
Tak kak y — 1 > 0 U3 BTOpOro ypaBHeHHUs, TO%ZCL‘Q—Fl.TaKKaKCC#O, TO
?+1>1= %>1:>0<x<7.

2) Tak kak = > 0, TO BTOpO€ YpaBHEHHE PABHOCHJILHO CJIELYIOLIEMY:
Vy—1
yT —(1+vy=1) =0, 22— (1+y — 1)z++y — I = 0. Orciona

r=1nzx=y—1

T+

a)x = 1. M3 nepBoro ypaBhenust y = 6. (1;6) — pelleHne CUCTEMBL.

6) x = /y — 1. VI3 nepsoro ypasnenusi 2 + 22 + 1 = %, TO €CThb

222 +1 =T, O6osnaunm flx) =222 +1, g(x) = 7
x x

Ipacduk dynkunu y = f(x) — napaGosa, BETBH KOTOPOH HarpaBJieHbl
BBepX, KoopauHathl Bepiuunbl (0; 1). Ipaduk dyukunu y = g(x) — runep-
6oJ1a, pacro/ioKeHHast B IEPBOH U TPEThel YeTBEPTH.

OueBuHO, uto rpaduki GyHKIMA y = f(z) 'y = g(x) UMEIOT eIMHCTBEH-
HYIO TOUKY TepeceueHnsi ¢ abCLCCOl g, KOTOpasi YI0BJIETBOPSIET YCJIOBHIO
0 < 9 < 7. Takum o6pa3oM HMeeM €L OJIHO peLleHHe.

Omesem: 2 peliieHust.
954. Ol13:y > =5,z # —1.
[TonbiTaeMcst BbIpasuTh y yepes « U3 MepBOro ypaBHEHUsT CHCTEMBI.
(z+ 1)y = —2® =32 — 9z = (z + 1)(—2? — 22 — 7) + 7. Buaum, uto

& = —1 B1ape HU C KAKUM Y He SIBJISIETCS PELLEHHEM T0JYUEHHOTO YPaBHEHHUSI.
_ 2 _ 7 .2 _ 7

y = —a° —2z 7+—x+1(*),y+5 x? — 2z 2+_x+1>0:>
7

T >@+1)24+1=0<2+1<T7 Iyetb 2 + 1 = t. Yuntsias, u4to

V(z+1)2=|z+1| =2x+1=t, npeoGpasyem BTOpoe ypaBHEHHE CUCTEMbI K

Buty: t2—(14+/y £ 5)t+yy + 5= 0;t = 1,¢t = \/y + 5.t = 1 1aér pewenne

r=y=0.t=+yFbnaéra+1 =y +510ectby = (v+1)2—5. B copo-
Yy = (J) + 1)2 - 57

KYITHOCTH C YPABHEHHEM () UMEEM CHCTEMY 7

P 2 _ _t
y=—(x+1) 6+m—|—1'
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2k _ _ 2 _ 7 2 __T
(x+1)*=5=—(z+1) 6+z+1<:>2(x+1) +1 x+1(**).
Hapucosas sckusbl rpadukoB dpynkumii y3 = 2(z + 1)2 + 1 uys = :EL—H’

JIETKO YOEIUTLCSI, UTO YpaBHEHHE (k) HMeeT eIMHCTBEHHbBIH KOpeHb g, TPU-
Hajviexxalui npomexxytky (0; 1). defictBurenbHo, y1(0) < y2(0), a

y1(1) > y2(1).

Omesem: 2.
955. Tak Kak 35" > 1y /T Fcosmy > 0, TO mepBoe ypaBHEHHE CH-
CTEeMBI MOJKET GbITh BHIMOJIHEHO TOTA M TOJLKO TOra, Koraa sin? 7z = 0 #
14 cosmy=0,T0ectbnipuz =kunpuy = 2n+ 1; k,n € Z. 3uauur, r —
Jo6oe LeJIoe YUCIIo, a y — LieJioe HeuéTHoe. J1Jist Toro, 4ToGbl BTOpOe ypaBHe-
HHE CHCTEMbI MMEJIO CMBICJI, HyKHO uToObl 11 + 412 — 1222 > 0. Pelnennem
1 11

9TOro HepaBeHCTBa Oy/leT MHTepBaJI: 1 <z < 3

Tak Kak & MOXKeT ObITb TOJILKO 11€JIbIM YHCJOM, TO HAM HY2KHO PACCMOTPETH
b caydan: ¢ = 0; x = 1; « = 2; x = 3. [Ipu stux x
logs (11 + 41z — 122?) # 0. 3nauur, ocraéres cayuai 3 —dzy+y? —y—2z+
+1=0.

D Tlpux =0: y? —y+ 1 = 0. Pewennii ner.

)Mpnae =1 1-dy+y*—y-2+1=0y> -5y =0; y1 =0,
yo2 = 5. Tak Kak y MOKeT ObITh TOJILKO 1&JIbIM HEUETHBIM YHCJOM, TO HMEEM
OJIHO pellleHHe z = 1; y = 5.

Nlpuar =2 8—8y+y? —y—4+1=0; > -9y +5 = 0;
D =81 — 20 = 61. YpaBHeHHe He HMEET LeJIbIX KOPHEH.

NDlpuz =3: 27— 12y+y?> —y—6+1=0;9> - 13y +22=0; y; = 2,
y2 = 11. Tak Kak y MoKeT ObITb TOJILKO Le/bIM HEUETHBIM YHCJIOM, [TOJydaeM
cjliefytoliee peuieHue r = 3; y = 11.

Omsem: (1;5), (3;11).

956. 13 nepsoro ypaBHenusi cos> % =0uy1—-cosmy=0=>2=2k+1,
y = 2n; k,n € Z. To ecTb x — Ues0e HEUETHOE UUCJO; iy — LleJioe YETHOe

yneao. OJ13 uexonHoii cuetembl: 17y + 10 — 6y2 > 0; —% <y < 1?0 Hawm

JIOCTaTOUHO paccMoTpeTh caydan: y = 0y = 2. [1pu 9Tux 3HaueHuax y = 0
ny =217y + 10 — 6y% # 0, torna y® — 2zy + 22 — 2z +1 = 0. [Ipuy = 0:
T = 1 — ABJAETCA pPELIeHHEM.
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[puy =2: 2% — 62 +9 = 0, x = 3 — ABIAETCS PelIeHUEM.

Omesem: (1;0), (3;2).
957. PaccMoTpuM nepBoe ypaBHEHHe CHCTeMbI KaK KBaJPaTHOE OTHOCHTEIbHO
x: x? + (2 — 4y)z + 2y* + 1 = 0. Ero guckpumunant D = 8(y? — 2y). [l
TOTO, UTOOBI 3TO ypaBHEHHE (U BCS CHCTEMA) UMEJIO pellleHHe, HYXKHO, UTOObI
y? — 2y > 0. Bropoe ypaBHeHHe umeeT cMbica 1ipu 2y — y2 > 0. 3Hauut
2y —y? =0, 10 ecTb y; = 0; y2 = 2. VI3 nepBoro ypaBHeHHs! HAXOIUM:

Hy=0:22+22+1=0; z=—1;

2)y =2: 22 — 62+ 9 = 0; z = 3. Mcnonb3ys HailieHHble Napbl T U Y, U3
BTOPOT'O yPABHEHHUSI HAUIEM 2:

1)vz—1+4++/z=1;z=1; 3nauut (—1;0; 1) — pelleHHe CHUCTEMbI;

2)vz+ 3+ vz — 2 =1— ypaBHeHHe KOPHEH He HMeeT.

Omesem: (—1;0;1).
958. PaccMoTpuM nepBoe ypaBHEHHe CHCTEMbI KaK KBAIPaTHOE OTHOCHTE b=
Hox: w2+ (1 —3y)r +2y%> —y+1=0.
Ero guckpumnnant D = (1-3y)2—4(2y* —y+1) = y*—2y—3. D > 0, unaue
nepBoe ypaBHEeHHE CHCTEMBI M, 3HAUUT, BCS CUCTeMa pellieHui He nmeer. JLns
TOro, 4ToObl BTOPOE ypaBHEHHE CHUCTEMbI yoBJaeTBOpsao OL13, HeoGXoauMo,
uto6bl 3 + 2y — y? > 0. DTH 1Ba HEPABEHCTBA BBIMNOJIHSAIOTCS OJHOBPEMEHHO,
TONILKO Kora y? — 2y — 3 = 0. Petienusimu 910ro ypapnenust 6yayt y; = —1;
yo=3.Ilpuy=—-1l:2?> +4x+4=0=0 = —2;
y=322-8r+16=0= 2 = 4. [Tonyuaemz; = =2, y; = —1u s = 4,
yo = 3. Haiiniém cooTBeTCTBYIOILIME STHM TTapam z.

1) Ilpu = —2, y = —1 BTOpOe ypaBHeHHE CUCTEMbI HMEET BUL:
vVz—1+ 2z =+/z—4. 013 3toro ypaBHenus z > 4. fIcHo, uTo JieBast yacThb
JUIs1 J0ObIX 2 2> 4 6oJiblie npaBoil. [ToaToMy 3T0 ypaBHeHHe peLleHni He nMe-
er.

2)Ilpu z = 4,y = 3 umeeM: Vz+3 + z = +/z+ 8. OueBuano, uto
z = 1 — KopeHb 3TOro ypaBHeHusl. [loKaxKkeM, UTO IPyrux KOpHel OHO He HMe-

5
eT. 3amnuiiem ero B Bujge: vVz+8 — vz +3 = z; =
Vi+8+Vz+3

(Vz+ 8+ vz + 3 #£0). fcHo, uto npaBasi 4aCTb ITOTO YpaBHEHHsT — Herpe-
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pBIBHAsSI BO3pacTaloliiasi pyHKIIHS, a JIeBast ero 4acTh — (DYHKIHsT HerpepbiB-
Hasi yObiBatoiiast. [lostomy ypaBuenue v/z + 3+ z = v/z + 8 He MOXKeT UMETH
60J1e€ OTHOTO KOPHS.

Omesem: (4;3;1).
959. [Tpeo6pasyem BTOpoe ypaBHEHHE CHCTEMbI:
22y (257 — 64) + (z 4 1)3(64 — 237) = 0, (23" — 64) (2?y — (z + 1)*) = 0.
DT0 paBeHCTBO BO3MOXKHO B cayuasx: 257 = 64 uam 2%y = (z + 1)3. To ectb

3
T =2WHY = % [Ipu x = 2 u3 nepBOro ypaBHeHHUs] HAXOIUM, UTO
y = 8. DT0 nepBoe pelleHre cucTeMbl (2; 8).
y =6+ Vdx — 22, D<z<d
. 3 % . X ®
Paccmotpum cucremy: Y = (x +21) . Eé O/13: { 6<y<8
X

[TocTpouM 3¢KH3bl rpahMKOB MEPBOro U BTOPOTO YPaBHEHHH CHCTEMDbI

(cMm. puc.237).

A 4
=

2 4
Puc. 237.

M3 pucyHKa BUAHO, 4TO 3Ta CUCTEMa UMeeT 1Ba pelleHusl, TPUIEM x U y rnomna-
natot B OJ13 cucrembl. Beero xke uexonHas cucteMa UMeeT TPH pelleHHtsl.

Omsem: 3.
960. [Tyctb t = 3Y > 0, Tor/a nepBoe ypaBHeHHe CHCTEMbl HMEET BUJL:
322 —12t(x—1)-3x =0 3(x—1)(z—4t) = 0. Otcronaz = 1 wam x = 4t.
1) Ilpu = = 1 Bropoe ypaBHeHHe uMeeT BUL 1 +y +3 = 0 =y = —4,
3HauuT (1; —4) — pellieHHe CUCTEMbI.

2) [pu & = 4t BTOpOE ypaBHeHue umeet Bua 64t3 + y + 3 = 0. Ho, Tax
Kak t = 3Y, 10 y = log, t. Paccmotpum dynkumio f(t) = 64¢3 + logg t + 3,
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onpenenénnyio npu t > 0. Tak kak f/(t) = 64 -3 - % + ﬁ >0nput >0,

10 f(t) BO3pacTaer Ha cBoell o6/acTh onpenesnenus. Tak Kak f(g_ll) <0m

f(1) > 0, To MpoMexKyTOK (811 ; 1) COJIEPXKHT €IMHCTBEHHbIA KOPEeHb to ypaB-

venusi f(t) = 0. Torna (4¢o; logs to) — BTOpOE pellieHHEe CHCTEMBI.

Omsem: 2.
961. 1. O13: x # —3. Ilyctb t = 4Y > 0, Torna nepsoe ypaBHeHHe CH-
crembl umeet Bua 222 — 6tz + 4o — 12t = 0, 2z(x + 2) — 6t(z + 2) = 0,
2(z+2)(x — 3t) =0. Otcrona . = —2 wm z = 3t.

2. [lpu x = —2 Bropoe ypaBuenue umeer Bua 1 — |y — 2| = 0. Otciona
y = 3wy = 1. [Toayunm aBa pewennst: (—2;3) u (—2;1).
_ L
3. Ilpu z = 3t BTOpOE ypaBHEHHE UMeEET BHJL B3y ly — 2]
1
= 4Y = 3 _
Tak kak t = 4Y, 10 y = log, t. Pacemorpum f(t) = L — |log,t — 2,
ornpene/éHHyio npu t > 0.
a)TIpnt > 16 f(t) = = +2—log,t. f'(t) = — oDy — —1— <0

(3t + 3) (3t +3)1 tln4
nput > 16 = f(t) yObiBaeT Ha naHHOM npomexkyTKe. Tak kak f(16) > 0 u
f(64) < 0, To cyulecTByeT eUHCTBEHHBI KOpeHb ¢ € (16;+00) ypaBHeHuUst
f(t) = 0. 3nauur (3¢1;log, t1) — TpeTbe pelleHHe CHCTEMBI.

6)ITpn0 < t < 16 f(t) = ﬁ 2 +log, t. f'(t) = ﬁ*ﬁ -
(3t +3)* —9tln4
(3t+3)*-t-In4’
g'(t) = 12(3t + 3)® — 9In4. Tak kak ¢”(t) = 12-32 - (3t + 3)%2 > 0 (¢'(¢)
Bospactaer) v ¢’(0) > 0, To ¢’(t) > 0. 3Haunt g(t) Bo3pacTaer u TaK Kak
g(0) > 0, 10 g(t) > 0 Ha cBoeil oGsacTn onpeaesnenns. OTclona CJELyeT,
uro f'(t) > 0, To ecTb f(¢) Bogpacraer npu t € (0;16). Tak kak f(1) < 0
u f(16) > 0, To CyLIEeCTBYeT eIHCTBEHHbIN KOpeHb to € (1;16) ypaBHeHust
f(t) = 0. 3nauur (3to; log, ta) — ueTBEPTOE pellEHHE CHCTEMDI.

Paccmorpum g(t) = (3t + 3)* — 9tIn4, t € [0;16).

Omeem: 4.
~ro x> 2
962. O/13: ’
A {y#ﬂ
oy logy(z—2) _ 1 :
Y1poCTHM BTOpPOE ypaBHEHHE CHCTEMBI: 5T T 1+ 3 log, (z — 2);
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2 —92)— _ —
y® +2logy(x QBjy y108a(@ =2) _ ¢ ( — 9)(y — logy(w — 2)) = 0.
Otciona y1 = 2, y2 = logy(z — 2).

1) [ToacraBum y = 2 B NepBoe ypaBHEHHE: 4(3:2 + 2z + 1) +1—-—2z=0;
422 + T +5=0; D < 0 = NelCTBUTENbHbIX KOpHEeH HeT.

2) Iozcrapum y = log, (x — 2) B nepsoe ypasHenue: logs(z — 2) =

- ﬁ [ycrs f(z) = ﬁ, g(z) = log2(z — 2);

() = —ﬁ, 3HAUMT, Ha 00JIACTH onpesiesieHnst pu & > 3 f(x) yObiBa-
210g2(.’£ — 2)

(r—2)In2’
npu z > 3uy6biBaer npu x < 3. Tak kak f(2,5) —¢g(2,5) <0, f(3)—g(3) >0
u f(4) — g(4) < 0 u hyHKLMKM MOHOTOHHBI TPH & > 3 U & < 3, TO ypaBHEHHE
f(x) = g(x) umeer 2 KopHsi.

er, a npu x < 3 Bo3pacrtaert; ¢’ (z) = nostomy g(x) Bo3pacraer

Omeem: 2.

o x> 1,

963. O13: Y0 YnpocTuM nepBoe ypaBHEHHE CHCTEMBI:

2,1 2o 2ogg(z—1) .

2y* — 2ylogg(z — 1) + 2y — 2logg(z — 1) _ 0:
3y -

(y+1)(2y — 2logs(z — 1)) = 0. Otciona y; = —1, yo = logs(z — 1).

1. TlopcraBum y = —1 Bo BTOpOE ypasHenue: (z + 3)2 — 1 — 2z = 0;

22 + 42 + 8 = 0; D < 0 = 1eficTBUTE/IbHBIX KOPHEH HeT.

2. Tloncrasum y = logs (z — 1) Bo BTOpoe ypasHenue: logs (z — 1) = %

Paccmorpum dynkuuu f(z) = % ng(z) = logi(z — 1), onpenenén-

/ 2(2 — 33)

Hole npu z > 1. f'(z) = [EEEILE 3HAUUT Ha obJsiacTu onpenesenus f(x)

yObiBaer npu & > 2, anpu 1 < x < 2 Bospacraer; g'(x) = 2logy(x — 1)
’ ’ (x—1)In3 "’

nostomy g(x) Bo3dpactaer npu x > 2 u yoniBaer npu 1 < x < 2. Tak kak
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f(%) —g(%) <0, f(2)—9g(2) > 0n f(4) —g(4) < 0u byHKUHH MOHOTOHHbI

npuz >2ul < x < 2,10 ypaBuenue f(z) = g(x) uMmeeT 2 KOpHsi, KOTOPLIM
COOTBETCTBYIOT 2 pellieHHsI HCXOJHOH CUCTEMBI.

Omsem: 2.
964. O/13: y € (0;1) U (1; +00). ¥YIpoCTHM MepBoe ypaBHEHHE CHCTEMbI:
(22 — 5)(z — logg y) = 0. Otcrona x1 = 2,5, 2 = logs y.

[ToncraBum x1 = 2,5 Bo BTOpoe ypaBHeHue: 2,56 = 3 — y(2,6 — 1); y = %

’

3HA4YuT (2,5; %) SABJISIETCsT PEIICHUEM CUCTEMBI.

[ToncraBum xo = logs y Bo BTopoe ypaBHeHue: logs y = 3 — y|logs y — 1| (1).

1)logsy > 1, y > 3, torna logsy = 1+ ﬁ [TocTpoum rpaduku

yukumit f(y) = logsy; g(y) = 1+ ; 3_ T (cMm. puc.[238). Buano, uto nme-

eTCsl eAMHCTBEHHOE pellieHne y = Yo ypaBHeHusi (1), KoTopoe yJ10BJIeTBOPSIET
yeaqiosuio y 2> 3. Torna (logs yo; Yo) — BTOPOE peLlIEHHE CHCTEMBI.

AS
‘ 2
1ol /i >
f
J»)
Puc. 238,

2) PacemotpeB anasornuHo ciyuat, koraa logs y < 1, 0 < y < 3 noJyua-
€M, UTO B 3TOM cJiyuae ypaBHeHue (1) He UMeeT pelleHui.

Omeem: 2.
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i

965. OJ13: { Z ; (1) YnpocTum nepBoe ypaBHeHHe CHCTEMbI:

(x —4)(z —logy y) = 0. Otclona x1 = 4, z2 = log, y.

[ToncraBum z1 = 4 Bo BTOpOe ypaBHeHHe: 8 = by + 3; y = 1 — He BXOJHUT B
Ol13.

[ToncraBum zo = log, y Bo BTOpoe ypaBHeHue: 2logs y = y|logs y + 1| + 3.

Afl
|
/
/
/ T |
1 1
o112 i
1]/
[ 1|
I
Puc. 239.
1. ITpoBepKoil ybexpaemcsi, uto y = % He SIBJISIETCS pellleHHeM 3TOro
ypaBHEHHUS.
2. logoy > -1,y > %, Torna log, y = % [Toctpoum rpacduku yHKIHH
fly) =logyy, g(y) = % Ha obJsiacTH onpenenerus (cm. puc.|239). Bunxo,

uto rpacuku f(y) u g(y) He MepecekaloTcsl. SHAYUT MPH Y > % pELLEeHUH HeT.

1 .
3. Anasiornuno noJiyyaem, 4To Mnpu 0< y < 5 TaK>Ke HET PEeLICeHUH.

Omsem: 0.

966. 1) [1Ipeo6pasdyem cHauasa BTOpOe ypaBHEHHE CUCTEMBI K 6oJiee Y106HOMY
BHJLY
r+y=1—izy+3y—T7x —5< dzy+3y—Tr —5=1—x—y. Bos-
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Be/IEM 00e 4acTH MOCJIeHero ypaBHeHus B KBaapat: 4oy + 3y — 7Tx — 5 =
= (1—-2—-y)? & 9?22y —5y+22+52+6 = 0. Peunm 310 ypaBHeHnue Kak

_2x+5+1
2

KBaJpaTHOE OTHOCHTEJIbHO ¥: Y1 2 s =x+ 3,y =z + 2.

2) ITponorapudmupyem o6e uacTu epBOro ypaBHenus o ocnoauuio 3. [1o-
JayunM « + ylogs 2 = —2.
3) Pelnm cucreMbl ypaBHeHHI
{ r+ylogy 2 = —2, 14{ T+ ylogy 2 = —2,
y=z+3 y=x+2

Petennem nepsofi cucteMbl Gyzet napa (— logg 72;logg 3). Peuennem Bro-
poii — napa (—2;0).
4) HenocpencTBeHHOH MpoBepKo# yOexkaaeMcst, 4To o6e napsbl SBJASIOTCS pe-
1LIEHUEM MUCXOJHOH CUCTEMBI.

Omesem: (—2;0), (—logg 72;logg 3).
967. 1) [Tpeo6pasyem cHauasa BTOpoe ypaBHEHHe CHCTEMBbI K GoJiee YI00HOMY
BULy z+y = dzy + 9z —y —2—-2 S a+y+2=Aday+ 9z —y — 2 (x*).

BosBeném obe uactu nocjieHero ypasHenus B kBajapat (O3 HaxomuTb
3JIeCh CJMIIKOM CJIOXKHO ):
(r+y+2)? =day+9r—y—2 & y? — 22y + 5y + 22 — 52 +6 = 0. Petnm
9TO YpaBHEHHE KaK KBaJpaTHOE OTHOCUTEJLHO Y
y1,2:¥,y1:$*2;y2:$*3~
2) ITponorapudmupyem o6e uacTu epBoro ypaBHenus 1o ocnoauuio 4. [1o-
JyunM y + xlog, 5 = —2.
3) Pewuum cucreMbl ypaBHeHHH

y+xlog, b= -2, y+xlog, b= -2,

{y:x—2 “{y:x—&
Perienuem nepsoi cucrembl 6ynet napa (0; —2). Peulennem Bropoit — napa
(logy 4;logyy 4 — 3).
4) HenocpenctBeHHOH MpoBepKoi ybexxaaeMcsi, 4To BTopasi napa He MpHHa-
JIEXKUT 00JIACTH OTIpeJIe/IEHHST UICXOJIHOM CHCTEMBI, TAK KaK B YPaBHEHUH () TIPH
x =logyy 4,y = logyy 4 — 3 sieBast YaCTb CTAHOBUTCS OTPULIATEJLHOM.

Omesem: (0;—2).
968. a) [TpeoGpasyeMm MoAKOPEHHOE BbIpayKeHHe BO BTOPOM YPaBHEHHH CHCTe-
mb: 23 + 522 + 8z + 4 = (x + 1)(z + 2)? (;erko sameTuts, uto x = —1
KopeHb, Tak Kak —1+5 —8+4 = 0). [loaxopenHoe BbipakeHue T0JKHO ObITH
Heotpuuaresbho: (x+1)(z+2)2 > 0,H0z+1#0, 102 = =2, 2 > —1.
6) Uccnenyem dynkumio f(x) = 423 + 922 — 122 + 2 (naiiném rpaduue-
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CKH UHMCJIO BO3MOXKHbBIX KopHei). [Tpousommas: f/(x) = 1222 + 18z — 12.

Craunonapuble Toukn f'(z) = 0.z = =2, & = % Toukn sxcrpemyma:
fl(x) = 6(x +2) (m - %) x = —2 — TOuKa MaKCHMyMa, & = % — Tou-

Ka MuHuMyMa (M. puc. 240).

+ — +
A TN
Puc. 240.
F(=2) = 30, f(%) - —15 £(0) = 2 (cm. puc.241).
VA

P 30

A\ A

\2
yxz

|
|
1
|
|
1
|
|
1
|
|
1
l
2

xJ -

Puc. 241.

x3< —2,23¢0[13.0 < 21 < %, To > % 21 U To — MOTYT ObITb pelleHusi-

MH.

1 1
[Tyetb 21 = 1,0 < a1 < 5; Ty = Qo, Qg > 3 [IpoBepum, MOTYT Ji1 OHH
ObITb pellleHUSIMHA BTOPOTO YpaBHEHHS:

> y+ 7 +5 =297 /a?(a; +5) + 4201 + 1) — ayy. Tak kak a; > 0, 10
1

KOpPEHb CYILLIECTBYET.
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) — 9aq l)y 2 .
sl rew 5 =20 (5) Vof(an +5) 4200+ 1);

1 _ al'(l)y 2
y(a1+1+o¢1>+5f2 1) Vailar +5) + 4201 +1)

BBoast o6o3nauenust B = (# + a1> U
(6751 + 1

A=2%.\/a3(a; +5) + 4201 + 1), nonyunm ypashenne

y
By+5=A-: (%) ,A > 0, B > 0. JleBasi uacTb ecTh JIMHElHasi Bo3pac-
Tatolast PyHKLMs, a npaBasi — MnokasaresibHas yobiBatoliasi. CJie/loBaTesbHO,
OHM TepeceKaloTest TOJAbKO OJIMH pa3, 3HAUMT JIs & = v CYLECTBYET eJl1H-
CTBEHHbIN 3. AHAJIOTHUHO, pACCYKIAeM /ISl Lo = aip. TaKMM 06pa3oM, cHCTe-
Ma UMeeT J[Ba pellieHHsl.

Omsem: 2.

969. a) [Ipeo6Gpasyem noaKopeHHOE BbIpaXKeHHe MEPBOTO YPABHEHHS CHCTe-

MBI

423 — 3z — 1 = (z — 1)(2x + 1)? (;1erko 3ameTuTh, uto & = 1 KOpeHb, TaK KaK

4 —3 —1 = 0). [lonkopeHHoe BblpakeHHe JOJKHO ObITh HEOTPHLATEbHBIM:
z =1,

(x — 1)(2z + 1)% > 0;

v Tak kak npu x > 0, To OJI3 cucremsbl;

1
5"
x> 1.

3

6) Uccaenyem byukumio f(z) = 223 — 322 — 122 — 3. [1ponssoanas:

S + — +
fo AN 2 AT
Puc. 242.
f'(z) = 6(x + 1)(z — 2). Touku skcTpemyma: x = —1 — Touka MakcHMyMa,

x = 2 — Touka MHHUMYyMa (M. puc.|242). f(—1) = 4; f(2) = 23.
O6o3HaunM uepe3 1, To, 3 KopHH ypaBHenus f(x) = 0. Torma z; < —1,
—1 < 29 < 0, 23 > 2 (cMm. puc.[243). 1 1 To He YAOBAETBOPSIOT YCJIOBHIO
xz = 1. Ilyerb 23 = . [loacTaBuM 3 = o B IepBO€E ypaBHEHHE!
a YV4aed —3a — 1 = ay — 1. O603nauum v4a3 —3a — 1 = A.

1

Yy
A- (a) =ay—1,(A > 0,a > 2). JleBast yacTb paBeHCTBa €CTb BCIOJlY
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VA

~--14
Ao
X, _1x2\

Puc. 243.

onpesenénHas yoblBalolliasi, a mpaBast — JIMHeHHas Bo3pacTalolast (OyHKLHH.
CuienoBaTe/ibHO, ypaBHEHHE HMEET TOJIbLKO OJIMH KopeHb. Takum o6pasom, cu-
CTeMa HMeeT TOJIbKO OJIHO pelleHHe.

970. Pasnoxum nepsoe ypasHenue Ha MuoKuTeqn: y2(y —2) —3%(y—2) = 0;
(y —2)(y* — 3%) = 0, uTO MOXKET OBITb TOJILKO ecin y = 2 uin y* = 3%, Pac-
CMOTPHM 9TH /1B CJlyyas.

1.y = 2. Toraa U3 BTOPOro ypaBHeHHs! CUCTEMbI MOJYUYHM:

%-27x—2~9“’+3-3m—120, 27" —6-9" 4+ 9 - 3% — 3 = 0. O6o3HaunM

3% = t(t > 0). Torna t3 — 6t + 9t — 3 = 0. Onpejennm, cKoJIbKO KOp-
Hell HMeeT 3T0 ypaBHeHHe Ha poMexyTKe ¢ > 0. [Toctponm rpacuk pyHKIHH
f(t) =3 —6t2 + 9t — 3 (cm. puc.[244).

fI(t) =3t2 =12t +9 = 3(t? — 4t + 3) = 3(t — 1)(t — 3). [Tpnuém f(1) =1,
f(3) = =3, f(0) = —3. U3 pucynka Buano, uto ypabuenue t3 —6t2+9t—3 = 0
MMEET TPU MOJIOKUTEbHBIX (¢ > 0) pelieHus. SHAUUT, HCXO/IHAS CUCTEMA TTPH
Y = 2 UMeeT TP peLlleHHs.

2. y? = 3%. Toraa U3 BTOPOTo ypaBHEHUsI CHCTEMBI TTOJyUHM:

27" —6-9"412-3* - 15=0.

[TocTynum aHajoruuHo cayydaio 1: 3% = ¢ (t > 0), t3 — 6¢2 4+ 12t — 15 = 0.
fI(t) = 3t — 12t + 12 = 3(t* — 4t + 4) = 3(t — 2)?. Tak Kak npous-
BO/IHAsl (DYHKLUHU [P MIepeXxojie uepe3 TOUKY ¢ = 2 He MeHsieT 3HaK, TO B TOU-
Ke t = 2 sKcTpemyMa Het, U (yHkuusi f(t) Bciomy Bospacraer (f/(t) > 0).
[puuém f(0) = —15, f(2) = —7. U3 pucynka 245 Buaum, 4To ypaBHeHHe
t3 — 6t% + 12t — 15 = 0 umeeT o/MH NOJIOKUTENbHBIA Kopenb (¢ > 0). Ho

2 _ ax — 5
y“ =3% orcionay = +£32.
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Puc. 244.

A J

\ 4

-15

Puc. 245.

3Ha‘JI/IT, cHCTeMa UMeeT ellé ABa pelieHus. A BCero ux nsrk.

Omsem: 5.

a5 . ) sinz —cosy > 0,
971. O13: { sinz + cosy > 0. N3 Broporo ypaBHeHHsI nosiyuaem
log, (sin2 r —cos’y) = —1, sin?z — cos?y = % M3 nepBoro ypaBHeHus,

npeo6pa3oBaB ero K Buay 5°°%% = 57 ¥ nosyyaeM cos x = — cosy, OTKy/a
cos? x = cos?y.
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. 2N 2 1o 2, 1 2, 1
Jlanee umeem: (1 cos x) cos yf2,1 2 cos y=g.,cosy =7,
— 41
cosy—:I:Q.
1 1 2m
l.cosy—2,y i3+27rnn€Z cosw = —5, x—i?-i-Qﬂ'k‘,k‘EZ.

O/13 y10BAETBOPSIOT pellieHHs (2% + 27k; i% + 27m), k,neZ.

+T 4 onk, k € Z.

, L

l\Dlr—l

2.cosy:f% —:l:?+27m n ez, cosr =

w

O/13 y10B/1€TBOPSIOT pelleHus <3 + 27k; j:? + 27m> k,neZ.

Omsem: (2§T+2 ki :l:3+27m> (3+2 k; +20 : —|—27m) koneZ.

972. 1)Oll3:2® —a? — 5z =3 >0; (m+1>2<x_3)>o,{m_1

T > 3.
2) Pacemorpum dynkimio f(z) = 23 —22%2 —4x—1. f'(z) = 322 —4r—4;

flz)=0=2=2, 2= —%. [pu x > 3 f(z) Bospacraer (cm. puc.[246), a

)

3HAYHT, O6paLLlaeTCﬂ B 0 He 6oJiee OIHOTO pasa.

3amerum, uto £1 = —1 sIBJsIeTCS KOPHEM NepBOTO ypaBHeHus. [Tosyunm:
ot - +
Puc. 246.
3+ V13 3—+V13

23 =202 —drx—1=(z+1)(2? -3z —1); 22 = +T' T3 = g
r3 € OI13.

3)I1pu x = —1 BTOPOE ypaBHEHUs CUCTEMbI TPUMeET BUJL; 3+ 11717V = y;
117179 =y — 3.

y
[ycrs f(y) = (%) — 11y 4 33 — MOHOTOHHO yObIBaET.

f3) = (%) >0, f(4) = (%) —44+33 < 0. To ectb f(y) obpaiuaercs
B 0 Ha (3;4), a BTOpoe ypaBHeHHE CHCTEMbl HMEET KOpeHb y € (3;4).
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3+V13

2
Henue npumeT BUL: kP Y =y +crmel <k <3,3<b<4, —3<c<2.B
JIEBOH UACTH ypaBHEHHUsI CTOUT HeMpepbiBHasH yObiBatollasl (yHKLMS, a B pa-
BOit — HenpepbiBHas BospacTaiowas. [Ipn y = —2: nepas uactb k*+2 > 0,
npasast yacTh: y + ¢ < 0. [1pu y = 4: nepas uactb k*~4 < 1, npaBas uacthb
Yy + ¢ > 1. D10 03HAUAET, UTO CYLIECTBYET KOPEHD Y2 , MPUUEM —2 < o < 4.
[Tosyuaem ewié onHo peienne: (zo;ys). Takum oGpa3om, HCXO/HAS CHCTEMA
MMeeT JIBa pelleHusl.

Ecin g = ,T0 3 < x2 < 4. Ilpu 3TOM 3HaUEHHH = BTOPOE ypaB-

Omesem: 2.
973. OJ13: { smsc—i—cgsy > 0,
cosz —siny > 0.

cosx = —siny, cosx = —siny,

{ (sinx + cosy)(cosz — siny) = 2; < { cosz(sinz + cosy) = 1;
|sinz| = |cosyl,

{ cos(sinz + cosy) = 1;

sinz = —cosy, sinx = — cosy,
=
{ 17 {

[—

0 # 1, pelueHui HeT.

cosz(sinz —sinz) = 0=1.
sinx = cosy, sinx = cosy, T
2'{cos:c(sinersina:)1, (:){sinlrl; v 4+7Tk’k€Z:
cosy:ig,y:%+m,neZ.
sinz = \/_ ,CO8Y = @,
Yuureias OJ13: orciona x = T 4+ 27k,
cosx = i y:——2' 4

2 b

y:—%—I—an,k,n e Z.

Omsem: x:%+2ﬂk,y:—%+27m, k,n eZ.

W. paCCManI/IBaﬂ epBoe ypaBHEHHE JlaHHOIjI CUCTEMbI KaK KBaJIpaTHOE OT-
HOCHUTEJIbHO ¥y ¢ Ko3(dulmeHTamu, 3aBUCSILUMU OT T, U Bbipaxkasi y uepes
no opmyJie KOpHel KBaJpaTHOTO YpaBHEHHUs], OJNyUaeM: § = & WIH Yy = 3.
AHaJiornuHo, pacCMOTpPEB BTOPOE ypaBHEHHE KaK KBAJIPaTHOE OTHOCHTENILHO Y
1 BOCI0JIb30BABLIMCH TeopeMoii Buetta, mosyuuM: y = tgz winy = '8 — z2.
Takum 06pasom, JaHHAs CHCTeMa PABHOCH/IbHA COBOKYIHOCTH CJLyOLIHX
YETBIPEX CUCTEM:
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y =z, y = 3z,
28 _ 22 4> 2=8—z2y>
x;éngwk,keZ; x#%—i—ﬂk,keZ;
y=x, y:3x7

3){ y=tguz, 4) ¢ y=tguz,
8 —z2>0; 8—22>0:;

Jlerko BHUIETDL, UTO MepBas U BTOpast CHCTEMbI UMEIOT IO OAHOMY PELICHHUIO:
(2;2) u 2. 6 coorperernentio. OueBupHo, uto z = 0, y = 0 aBJssieTCo
’ \/37 \/g ’ ’

pellieHHeM TpeTbell cucTeMbl. [TokaxkeM, UTo 3TO €AMHCTBEHHOE €€ pelleHHe.
B cuny HeuéTHOCTH PyHKUMH y = & M y = tgx JAOCTATOYHO M0OKa3aTb, UTO

cucTeMa 3) He UMeeT pellleHHH MPH NoJioKUuTeNbHbIX x. Ha unreppase (g, 7r)

3HAueHUs tg & OTPULIATE/bHbI, TO9TOMY Ha 3TOM HHTepBaJe rPauKl y = T
y = tgx ne nepecekatorcsi. Tak Kak 2 > 9, TO IPH & > 7 HE BbINOJHEHO

yeqobue 2 < 8. UToObl MOKa3aTh, UTo Ha MHTEpBaJle (0; g) TaKxXe HeT pe-
ILIeHUH cHCTeMbl 3), HeceyeM noBeerue hyHKimu d(z) = tgx — x Ha 5TOM

unrepBade: d’(z) = c0512 . —1>0=npuzx € (0; g) ¢ynkums d(x) Bospac-

Taet, a nockosibky d(0) = 0, To d(x) > 0, To ecTb tgx > x NpU x € (O; E),

2
cM. puc.|247.

YA [ J

i~
=Y

Puc. 247.

Hagnee, npu z € <O; %) rpaduky y = tgx M y = 3T UMEIOT POBHO OJi-

Hy 0OIILyI0 TOUKY, MyCTh o €& abiucca. Toraa ueTBEprast cHCTeMa UMEET TPH
petenust: (0;0), (£xo; +tg o).
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Takum 06pa3oM, BCEro HCXOHAS CHCTEMA HMEET D Pas/IMUHbIX pelleHHUH.
Omsem: 5

975. 1. Haiiném MHOXKeCTBO 3HaueHui GyHKuMH f(z).

fl(z) =423 =32 =4(23 - 8) = 4(x — 2) (22 + 22+ 4). f'(x) = 0,2 = 2.
x = 2 — eIMHCTBEHHas ToUuKa sKcTpeMyMa pyHkumn f(z). Tak kak x = 2 —

S - +
SR I ~2 » X
Puc. 248.

TOUKa MUHUMYMa (M. prc.[248), To HauMenbliee 3Hauenne yHKLKK f(x) paB-
Ho f(2) =2, E(f) = [2; +0).

2. f(z) > 2 npu mo6Gom 3HaueHnu x, Torna (f(x) + 3) = 5, oTkyna

g(f(z) +3) = —4.

3. Mcxonnoe ypasuenue npumet Bua f(g(z)+1) —(—4) =6, f(g(z)+1) = 2.
Kak 6blJ10 okasaHo Bbllle, y = 2 — MUHUMYM QyHKUMH y = f(¢) u f(t) = 2

g(z) =1,
TO/1bKO Npu ¢ = 2. [Tosyuaem g(z) + 1 = 2; g(x) = 1; x 2 9;
. Y g v g X g(m):l,
T < b
=1,
x =5
L—Hog (Br—4)=1
5—x 8 )
T < 5

2
m + 10g8(333 - 4) = 1,

T < 5.

Pacemorpum dyrkumio h(z) = ﬁ +logg (3x—4). Pynkums y = 5— 1z yObl-

BAET, TOT/A Y = % — Bospacraet. Oyukis h(x) = % +logg(3x —4)
BO3paCTalolas, TaK Kak sIBJASETCst CyMMOR JIBYX BO3PACTalOLIMX, 3HAUNUT KaX-

Jloe cBOE 3HaueHHe IPUHUMAET POBHO OJIMH Pa3.
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2
3
psieT YCJIOBHIO & < 5, 3HAUUT SIBJISIETCS] PELLIEHHEM CUCTEMBI (%), a 3HAUUT H
pellieHHeM UCXOJIHOTO YPABHEHHSI.

[ToncraBus & = 2, nosyuum h(2) = = +logg2 = 1. x = 2 y10BJIeTBO-

Omsem: 2.

976. HokaxxeM, 4To Ji7ist JIIOOBIX 3HAUEHHUH & BBITIOJHSIETCS] HEPABEHCTBO
—4<1-f(z)<2

r_ x+8 b2 4 —2
1) f(=) 5_J:2+2 b= z? +2
ypaBHenust =522 +x —2 = 0 D = —39 < 0, 3HauuT A5l JIOObIX
sHauenuii x BepHo —br% +x —2 <0, f(z) =5 <0, f(x) <5

. JINCKpUMMHAHT KBa/paTHOIo

_ z+8 _ 22 +x2+10
2) fla)+1= PR +1= T . JIMCKPUMHHAHT KBaJpaTHOro
ypasHennst 12 +x+10 = 0 D = —39 < 0, 3HauuT M5l JIOObIX 3HAYEHHIT

xBepuo x? + 2 +10 >0, f(2) +1 >0, f(z) > —1.

Wrak, cnipaBemineo —1 < f(x) < 5, Torna —5 < —f(z) < 1,

—4<1—f(z)<20tkymag(l— f(z))=2—-(1- f(z)) =

HMcexoanoe ypaBHenue npumet Bus f(g(x))+1+f(x) = f
z)+8

GOLE — 156%(0) —g(a) =6 = 0w gla) = —2,

1151 OOBIX 3HAUEHHH = BepHo —x2 — 62 — 10 < 0, ¥ st > 2 BHITIOJIHAETCS

) =1+ f().
()+2, f(9(x)) = L.

x) = 3. 3aMeTnM, uTO

Hg_ +logs(6 + ) +3 > 0.

g(x) =

—z? 7635710*7 22+ 62 +8=0,
r < —4, r < —4,

2—x=-2, T =4,

—4 <z <2 -4 <x<2
T = -2,

r=—4, x=-—4.
r < —4
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14z

r=-1,

-8 _ logs(6 + ) = )
1+$+log3(6+x)—07 1+

> 9 T > 2.

8
1+

®ynkuust y = logs(6 + x) Bospacraer, a y = — yObIBaeT Mpu

x > 2, 3HAUMT Npu = > 2 ypaBHeHue logs(6 + x) = 7 8 . MeeT -

cTBeHHoe pellieHue. [IpoBepkoit ybexxkaaemcs, UTo & = 3 siBJseTCs pe-
LLICHUEM.

Mrak, pelleHHsIMH MCXOAHOTO ypaBHeHHUst siBJstioTes uncaa —4; —1; 3.
Omsem: —4; —1; 3.
977. 1. lokaxem, uto f(x) — 44 < 1 ajst mo6biX 3HAUEHHH .

f(z) = —62°+32 = —6 (x5—3—62),f’(x) =0,z = % — TOUKa MaKCHMyMa

dynkumn f(x) (cM. puc.249), snauut f(x) npuHUMaeT HaubGoblIee 3HaUEHHE

-2 ,(2)\__32 2 L2 —939..2 .0 -
npnxf%.f(%) AR RECIE R R R o

S+ -
AR RN

3

Puc. 249.

:40~3%:‘/6+5.f(3c)—45<f<5%/6>—45:40<ﬁ—1> _

_40<5 %1)<0,f(:5)44<1.

2. g(f(x) —44) = 3, Torna HcxoHOe ypaBHeHue puMeT BUA 3+ f(g(x)) = §;
flg(x)) = 5 —g°(x) + 329(x) = 0; g(x)(¢°(x) — 32) = 0; g(x) = 0 naw
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logy z + (z — 1)% =0,
(z) =2 z > 1, ®ynkuust log, x + (z — 1) crporo
g ' logy z + (2 — 1)3 = 2, y 62 P
x> 1.
BO3PACTaET, 3HAUMT KaXK/10€ CBOE 3HaUEHHe MPUHUMAET POBHO OJMH pa3. [1pu
x > 1logy x+ (z—1)3 > 0, snauut ypansnenue g(x) = 0 He UMeeT pelenuii.
[Toa6opoM HaxouM = = 2 — KopeHb ypaBHenusi logy o+ (x —1)% = 2,2 = 2
YJIOBJICTBOPSIET YCJIOBHIO = > 1.
Omsem: 2.

fl@)+ f(—2)=3"4+2x —In5+3*+2(—z) —In5 =34+ 37" —2Inb.

1 (35)24+1-2.324+2.3°

x)—|—f(—a:):3x+3—w—21n5: 3 —2Inb =

z _ 1\2 .z T _ 1)2
_ (3 1)31"‘2 3 —2ln5 = (33—11)"‘2_21115 > 2 — 2Inb. Tak

Kak In5 < 2, —2In5 > —4,102 —2In5 > -2 = f(z)+ f(-z) > -2 =
g(f(z)+ f(—=x)) = In5. 3anaunoe ypasuenue npumer BuxL f(g(x))+1nd = 5;
39 +2g—In5+In5="5 39 +2g=>5,reg=>5" 1202 _ 4

y = 39 4+ 2g — Bo3pacraollas QyHKUHs KaK CymMa JBYX Bo3pacTa-
IOLLMX, 3HAUHT, JI000e 3HAaUeHHe MOXKET MPHHHMATL He GoJiee OJHOTO pasa;
y(1) = 31 +2.1 =5 = g = 1 — eauHcTBeHHbIll KOPeHb yPABHEHHUS!
39429 =5.

g(x) = 1 MOXKeT GbITh TOMIBKO pH & < —2; 5% +20=2 _ 4 = 1;
5o H2m—2 522420 —2=1224+22—3=0;2; = 1; 25 = —3. Tak KaK
T < —2,x = —3 — KOpPEHb yPABHEHHSI.

Omsem: —3.

3
79. O603HauuM t = x2 W NepenuiuieM ypaBHEHHE B BUIIE

5t2 2t2 5t 2t

=t t —1)=0.

B2 —Ti16  52—1+6 <5t2—7t+6 M )
OueBuHO, uto t = 0 — KOpeHb MOCJIHEr0 YPaBHEHUS!, KOTOPbIH MPUBOJUT
Hac K OIHOMY U3 KOpHEH UCXOJHOTo ypaBHeHUsl z = 0 (3To 3HaueHue ya0BJe-
TBOPSIET HCXOJHOMY YPABHEHHIO ).

ot 2t

Peluvm Teneps ypaBHeHHe 52716 + 52146 1.
[TockosbKy 3HaueHue ¢ = 0 He sIBJISIETCSI €0 KOPHEM, Pasfe/]uM YHCIUTeb 1
3HaMeHaTesb Kax10i 1po6u Ha t: d + 2 =1.

st+2-7 54+ 58-1
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BBeném HOBylo nepemeHHylo u = 5t + % Torna ypaBHeHHE TpHMeET BHJ

5 2

u—7+u—1
S5u—1)+2(u—7)=(u—T)(u—1), - u? — 15u +26 = 0,
u#lLu#T, u#lLu#T.

Otciona u; = 13, uy = 2. Bo3Bpaiuasich K nepeMeHHo# ¢, MOJyUdM JIBa KBaJ-

paTtHbIX ypaBHeHus: 1) 5t + % = 13;5t2 — 13t + 6 = 0;t; = 2,t5 = 0,6;

= 1. lasiee 1osrydaeM paBHOCHJILHYIO CHCTEMY:

2) 5t + g = 2;5t2 — 2t + 6 = 0 — ypaBHEHHE HEe UMEET JeHCTBUTE/bHbIX

KOpHei.
BepHémesa K UCXOHOM NepeMEeHHO, pelluB cJleylolye 1Ba ypaBHEHHUS:

w

3 /
x§=2:>x:%;x520,6:>x: 3/ 9

o5 HenocpenctsenHol npoBepKoit

yOEKIAEMCS, UTO 3HAUCHHS &1 = A4 U @y = V% — KOPHH MCXOJHOTO
ypaBHeHus!.

Omesem: 0; 2%; Va.
980. 1. OueHnm MHOXKeCTBO 3HAUeHHH pyHKuMH f(x). Ecam z < 3, 10
2z —1< 5. Ecma 2 3,170 =5 < 3cosx — 2 < 1. CaenoarenbHo, f(z) < 5
npu Beex 3HaueHusix x. Tak Kak an+1 = f(an) v a, > 0,100 < a, < 5 npu
n > 1.

2. Tak Kak a49 = 1, TO BO3MOXKHbI J[Ba CJyyast.
a)0 < asg < 3. Haiiném asg 13 ypaBHenust 2asg — 1 = 1, agg = 1 € (0; 5).
6) 3 < azg < 5. Hailném asg 13 ypaBHenus 3 cos(azg) — 2 = 1, cos(aszg) = 1,
asg = 2mn, n € Z. Hu jisi kakoro n € Z, 2rn ¢ (0; 5). 3Hauut, 910T Cayyai
HEBO3MOKEH.

AHaJIOTHYHO JI0KA3bIBAETCSI, UTO agg = agy = ... = ag = 1. Takum oGpa-
SOM,G5+G8+G11 :1+1+1:3
Omsem: 3.

981. 1. [To ycsioButo ag = f(aq), 3HAUMT, ag NPUHAIJIEHKUT MHOXKECTBY 3HAUE-
HUi yHKIMK f. OUEHUM 3TO MHOXKECTBO CBEPXY.
2x + 8 12

=2+ <2

ECﬂum)Q,Tov;C_? \/1—<1a
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8r —7 19 19 8r — 17
= >
9 13 4 513 > 4 — - > 0. CyiefioBaTe/IbHO, 9 73

8 —7 19 Tz —5 8z —7
u \/2x+3 = \/4— % +3 < 2. 3Hauurt, vx_l + \/2x+3 < 3 npu
x > 2. [ostomy f(z) < 3 npu Bcex . Takum o6paszom as < 3.
2. Tak kak a3 = f(a2) = f(f(a1)), TO ag NPUHALNIEKUT MHOXKECTBY 3HA-
ueHuit pyHkuun f(f(x)). OueHum ero cBepxy.
Ecin f(z) < 2,10 f(f(2)) < 2.
Ecan 2 < f ) < 3,710

/ ___ 19
_1 <0 \/ \/4 57(z) +3 < 2. 3Hayur,

) < 2 1151 BCeX . HoaTOMy as < 2.
HOJIy'—IaeM an <2,n=3,4,...,99.

olnpeesnéx

2 8
3. Tak KaKk agg = 0, agg < 21 f(agg) = agg, TO (IGL—FQ = 0; 2a9g = —8;
98 —
agg — —4.
2 8
Tak Kak ags = —4, agr < 21 f(ag7) = ags, T0 2a97 +5 _ —4:
agy — 2
2a97 + 8 = —4dagy + 8, agy = 0.
AHaNornuHo, agg = —4, ags = 0, agy = —4, ags = 0, ..., ago = —4, .. .,
aszs = 0. 3HauuT, azs + asp = —4.
Omesem: —A4.
982. 1. o yeqoBuio apt1 = f(an), n = 1,2,...,25. D10 3HAUMUT, UTO a,

MPUHA/JIEXKHT MHOXKECTBY 3HaueHHit pyHkimn f(x) npu 1 < n < 25. Ouenum
3TO MHOKECTBO.

[puz <0, f(x )—4cosﬁ—2 Torna —1 < cos 22 < 1;

12
-4 < 4cosﬁ<4;—6 40055—2 2, -6< f(z) <2
32 )
> = —_ > .
[pu z > 0, f(x) 37416 6. Torna, ¢ oaHo#t cropoHbl, 3z > 0;
3z 416 > 16; =52 < 2, =52 6 < —4; f(z) < —4. C apyroii
7 77 3x4+16 T 7 3+ 16 = ’ =
CTOPOHBI 32 _ 0; 32 _ 6> -6 f(z) > —6. Takum oGpasom
» 3x 416 3z + 16 ’ ’
—6 < f(z) < —4.
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Urak, E(f) = [-6; 2].
2. Tak kaK aze = 0, 10 f(ags) = 0. Haiiném ags n3 ypasuenus f(z) = 0.

[Ipu x < 0 ypaBHEHHE UMEET BUJL 4cos ™ — 2 =0.Ero KOPHH

12
x=24+24n,n € Z. Takkakz < 0uz € E(f), 00 = —4.

[1pu = > 0 ypaBHeHHe UMeeT BUJL, 3m3f 6~ 6 = 0. Ero kopeHb & = —%
He yJI0BJIETBOPSIET YCJI0BHIO 2 2> 0.

Hrak, ass = —4.

3. Tak kaK ags = —4, 10 f(azs) = —4. Haiiném asq U3 ypaBHeHust
f(z) = —4. Tlpn = < 0 ypaBHeHue umeeT BUJL 4 cos ﬁ — 2 = —4. Ero KopHu
x=48+24n,n € Z. Takkakz < Ouz € E(f), T0 3TOT Ciyuail HEBO3MOXKEH.

[Ipu = > 0 ypaBHeHHe HMeeT BUJ 37 12 6~ 6 = —4. Ero kopeub x = 0

YJ0BJETBOPSiET yCI0BHIO = > 0 1 npuHaniexut E(f).

Takum o6pasom, agy = 0.

4. AHAJIOTHUHO JI0Ka3bIBAeTCsl, UTo do3 = —4, aog = 0 U T. 1., TO €CTh
aspr1 = —4, a2, =0,k =1,2,3,...,12. 3nauut, az+ag+as = —4+0—4 =
= -8.

Omsem: —8.

983. 1. Tak kak azg = 2, 10 f(azg) = 2. Hailném agg ns ypasuenus f(x) = 2.
8

[Ipn x < 3 ypaBHeHue umeeT BU 4 — 712

= 2. Ero kopep x = 2

YAOBJIETBOPSIET YCJAOBHIO & < 3.

22
[1pu = > 3 ypaBHeHHe UMeeT BUJL ? +1=—log, % Ero O13 = > 0.

Pacemorpum dynkumn fi(x) = +1u folx) = —log3% npu z > 3.

x

z+1
2

Tak kak f{(z) = % > 0npux > 3, 10 f1(x) Bo3pacraer npu x > 3.

Tax kak f4(z) = < 0npuz = 3,10 fa(x) yoniBaer npu z > 3. Tak

l 3

Kak f(3) = IZ’ a f2(3) = —log3% = —1+1logs2 < 0,70 f1(3) > f2(3).

CuienoBaresibHo, ypaBHenue fi(r) = fa(z) He HMeeT KopHel rpu = > 3.
Hrax, asg = 2.
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2. AHAJIOTMYHO 0KA3bIBAETCS, UTO Gog = Uo7 = Qg = ... = a1 = 2.
3uauuT, Tag — 2a17 =7-2—2-2 = 10.

Omsem: 10.

0,5

984. y :(x(21+3) logza | (Y7)12. g8 — gB+2elogaa _ a(a5)—1og2(0,25))_
OcHoBaHue cTerneHH ¢ nokazateseM —0,5 10/12KHO ObITb MOJI0KUTEIbHBIM:
2(22+3) logza+(%)12_a8 — p3+2elogga _ g (g5)~los2(025) 5 . (1)
Hauném npeoGpazoBanue HepaBeHcTBa (1), 3aMeTHB, UTO CYLLECTBOBAHHE Cla-
raeMbiX B JIEBOH UaCTH BO3MOXKHO, ecit z > 0, x # 1. B atom ciayuae ¢ ue-
M0JIb30BAHHEM CBOHCTB CTENEHU U OCHOBHOTO JIOrapH(MMUUECKOTO TOKIECTBA
MOJYUUM:

a3 4 23 . g8 — 23 .62 — a!1 > 0; a2 (a® — 2%) + a3(a® — a®) > 0;

(a® — 23)(a®*® — a®) > 0; (a — x)(a® + ax + 2%)(a*® — a®) > 0. Tak kak
BTOPOU MHOKHTEJIb — HEMOJHbIH KBaApaT CyMMbl — IPUHUMAET TOJILKO 110-
JIOXKUTEJIbHbIE 3HAUEHHST MPH JIIOObIX T U @, OJHOBPEMEHHO He paBHbIX 0, TO
nocJie/iHee HepaBeHcTBo paBHoCHIbHO (@ — z)(a?® — a®) > 0. (2)

Pemim HepaBeHCTBO (2) MeTon0M MHTepBaJoB. OTHOBPEMEHHO MOXKHO TPO-
BECTH OTOOP HY»KHBIX 3HaUeHHH napamerpa a. HeTpyaHo onpenesuTsb, UTo Bbl-
paxkeHue B JieBoil yacTH (2) obpauaercs B 0 npu ¢ = a v npu x = 4. lasee
y106HO PacCMOTPETh TPH CJIyuas:

1) 0 < a < 1. PaccraBum 3HaueHHsi Ha TIPOMEKYTKAX C YUETOM CBOHCTBA MO-
HOTOHHOCTH MOKa3aTeJbHOMH (yHKIMK ¢ ocHoBanueM 0 < a < 1(cm. puc./250).
Hanowmuum,uto & > 0, = # 1. Torna peleHue HepaBencTBa (2) npu 0 < a < 1

D ;ﬁ
+ a — 4 + X

Puc. 250.

6yznet umeTb BUIL: 0 < x < a; = > 4. IDTO pelleHHe COLePKUT 6ECKOHEUHO
MHOTO HaTypaJibHbIX ynces. CieoBaTesbHO, TpeOOBaHHS 3alaul He BbIOJI-
HaoTea npu 0 < a < 1.

2)1 < a < 4(cwm. puc.251).

Puc. 251.

a < x < 4 — peluenue HepaBeHcTBa. OueBHAHO, B 9TOM caydae © > 0, z # 1.
[TpomexyTok (a;4) no/KeH ColepKaTh POBHO 2 HATYPAJIbHBIX UMCJIA.
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AT1o MoryT ObITh uucaa 2 U 3, ecsid @ < 2. Takum o6pa3om, 3HaueHUs
1 < a < 2 ynoBseTBOpSIIOT TpeOOBAHUAM 3a1aUH.

3) a > 4(cMm. puc.|2562). JIisi Bcex TOUEK ITOr0 MPOMEXKYTKA BBIMOJHSIOTCS

= 4 + a g o
Puc. 252.

ycqoBust > 0,  # 1. B npoMexkyToK (4; a) MOTyT BOHTH HATypaJibHbIE Uhcsia
5u6,ecan6 < a < 7. Takum o6pasom, TpeGoBaHUs 321241 BbITOJHSIOTCS ITPH
l<a<2unpub<a<T.

Omsem: (1;2) U (6;7).

985. y :(ax . x(m—&-S) log, a + a8+310ga T _ (%)9-‘4-6;5 logza _ \/@E) *0,5.
OcHoBanue crenen ¢ nokazatenem —0,5 MOXKET MPUHUMATb TOJBKO MOJI0XKH-
TesibHble 3HaueHus. O6/1aCTbIo ONpeieeH!st HCXOAHOH (DYHKIIMH CJTY?KHT MHO-
JKECTBO pellIeHHH HepaBeHCTBa:
a® - ZL.(aer?)) log, a + a8+310ga T _ (%)9+6w logra _ \/aﬁ > 0.
[TousitHo, uTo & > 0,z # 1;a > 0, a # 1. Mcnosb3ysi cBoiCTBa cTeneHel 1
OCHOBHOE JIOrapuhMHUECKOEe TOXKAECTBO, 0JyUHM
a® - 293 + 6% - 23 — 2% a2 — !l > 0;a®*(a® — 2%) + aB(2® — a®) > 0,
(a®—2®)(a*® —a®) > 0, (a—2z)(a® +azx+2?)(a*® —a®) > 0. Tak Kak HenoJ-
Hblit KBaapat a? + ax + 2 NPUHUMAET TOJLKO NMOJIOKUTEIbHbIE 3HAUEHHS MPH
paccmaTpruBaeMblX 3HAUEHUSX & U @, TO MOCJe/IHEE HEPABEHCTBO PABHOCHIILHO
HepaBeHCTBY (a — x)(a®* —a®) > 0. (1)
Boipaxenue B sieoit uactu (1) obpautaercs B 0 npu ¢ = a v npu « = 4. [lns
HAXOXKJIEHHs1 PellieHNs] HEPABeHCTBA (2) METOJIOM HHTEPBAJIOB, BLIOOPA HYXK-
HbIX 3HAUEHUH MapaMeTpa pacCMOTPUM 3 cJjiyuasi, paccTaBJisisi 3HaKH Ha Mpo-
MEeXYTKax B COOTBECTBHH CO CBOHCTBOM MOHOTOHHOCTH NOKa3aTesbHOH (PyHK-
LIHH.

1) 0 < a < 1(cm. puc. 253). & < a; = > 4. Tak kak & > 0, TO pelieHHe

D ;ﬁ
+ a - 4 + X

Puc. 253.

HepaBeHcTBa (1) B aHHOM cityyae umeeT BUIL: 0 < z < a; x > 4. D10 pellie-
HHE He YJIOBJIETBOPSIET TPeGOBAHHUSIM 3a/1aul — MPOMEKYTOK (4; 00) COIEPIKUT
6eCKOHEUHO MHOTO HATypaJIbHbIX UHCEL.
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2) 1 < a < 4(cMm. puc.|254). Petiennem HepaBenctBa (1) siBJIsIIOTCS YncIa

Puc. 254.

u3 npomexxyTka (a;4). Yeaosust x > 0, « # 1 Boinoansitorest. Tak kak a > 1,
TO Ha MpoMexyTKe (a; 4) MoXKeT ObITh He 6oJiee IBYX (2 U 3) HATypasIbHBIX UK -
cesl. 3HauuT, npu 1 < a < 4 TpeGoBaHUs 3a1a4H He BbIIOJIHEHDI.

3) a > 4 (cm. puc.255). Ha npomexkyTke (4;a) ycaousi & > 0, = # 1

= 4 + a - X
Puc. 255.

BBITOJIHEHBI. UTOOLI B 3TOM MPOMEKYTKE COIEPIKATUCH 3 HATYpabHBIX UHCJIA
(5,6, 7) 1O/KHO BBITIOJIHATbCS yeoBHe 7 < a < 8.

Omesem: (7;8].

986. y :<am+3 . prlogga + ad - :L,S_(%)Q-Hixlogz a_a(a5)710g3 é)*O,B.
YcioBHe CYIIECTBOBAHHS HCXOHOH (PyHKLIHH:
a®t3 . grlosza 4 8. 3:3—(\3/5)9%'73 o8z “_a(ad)” o83 5 >0. (1)
OueBH/IHO, OJIKHbBI BBITOJHATLCS yeaoBusi: © > 0,2 # 1;a > 0,a £ 1. (2)
[Tpu a = 1 sieBast yacTh HepaBeHCTBA 0OPALIAETCS B HOJIb, UTO TIPOTHBOPEUHT
(1). C yuérom Bemyummx omnepatiuii mpeodpasyem (2):
a®3 . a® + a8 23 — 2% a® — a'! > 0; a®(a® — %) + a®(2® — a?) > 0;
(a® — 23)(a®** — a®) > 0; (a — z)(a® + ax + 22)(a®** — a®) > 0.
T0 HepaBeHCTBO PaBHOCHJILHO HepaBeHeTBy (a — z)(a?® — a®) > 0,  (3)
TaK Kak npH ycaoBusx (2) a? + ax + 22 > 0. Jlepas uacts (3) o6paaercs B 0
npu x = a U npu x = 4. Pelinm HepaBeHCTBO (3) METOJIOM HHTEPBAJIOB, YUTEM
ycaoBusi (2) u BbiGepeM HyxKHble 3HaueHHst napamerpa a. asee npu onpe-
JIeIeHHH 3HAKOB JIEBOH uacTH (3) HAa MPOMEXKYTKAX MCIOJb3YeTCst CBOHCTBO
MOHOTOHHOCTH 110Ka3aTe/bHOl (yKLHK ¢ BEIGpaHHBIM ocHOBaHKeM. [TosieaHo
paccMOTpeTh TPH CJIyyasi:

1)0 < a < 1,z < a; = > 4. Pellenne HepaBeHcTBa (3) METOJIOM HMH-
TepBaJIOB MIOCTpUpyeTcst Ha puc. [256. C yuérom (2) moayunm 0 < z < a,

Z D ;m
+ a - 4 + X

Puc. 256.
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x > 4. OueBHIHO, UTO MHOXKECTBO pellleHui HepaBeHcTBa (3) mpu 0 < a < 1
COJIEP?KUT OECKOHEUHO MHOTO 11&JTbIX UHCEJI.

2) 1 < a < 4 (cm. puc(257). OueBuano, uto Ha npomexkytke (a;4) Bbi-
noJisitotest TpeboBanusi (2). B npomexytke (a;4) Gyner coaepxatbesi 0JHO
1eJs10e uue1o (uucao 3), ecn 2 < a < 3.

Puc. 257.

3) a > 4 (cm. puc.[258). 4 < x < a. Pelenue nepaBenctsa (3) yaose-
TBOpsieT yeaioBusiM (2). B aToM npoMexkyTKe Gy/IeT €IMHCTBEHHOE LIJI0€ YHCJI0

= 4 + a g
Puc. 258.
5, ecmn b < a < 6. Takum 06pa3om, TpeGoBaHHsl 3a7a4H BBIMOJHSIOTCS MPH
a€[2;3)ua € (5;6
Omsem: [2;3) U (5;6].
987. Haitném D(y). a® 6 — q*+2al2l=5 > 0 ¢ > 0.
a® +6 (1 _ a2a\z\711) >0 a6 > 0 =
=1— a2a\z|711 > 0: a2a\z\711 < a®.
14 cayuaid. 0 < a < 1. Torna: 2a|z] — 11 > 0, a > 0,

2| > %_clz’ %_clz >0, > ;_clz’ x < —;—Cll, (cMm. puc. 259)).

D(y) = D1(y) U Da(y).

[Tousitho, uto B D1 (y) npu Jo6om a He

rnonajaeT HU OJHOrO HATypaJbHOTO YMC- Di(y) D, (y)
ga. B Dy(y) MoryT 6bITh KaK OlHO3HAU- M
Hble HAaTypaJibHble TaK U TPEX3HAUHbIE Ha- _1 o 11
TypaJjbHbie uncna. Ho ecan B Da(y) ectb 2a 2a

Puc. 259.

XOTs1 Obl OJIHO OJHO3HAUHOE HATypaJlbHOE
uncsio, To B Dy(y) nomajayT Bce TpéXaHauHble HaTypasibHble UHC/IA, YEro He
JIOJ2KHO ObITH 110 ycJ/10BHI0. Tak 4To B paccMaTpUBaeMoOM CJjlyyae HaM Hy>KHO
HalTH BCE 3HAUEHHsI TapamMeTpa a, pu KoTopbix B Do (y) nonajaaet He Godiee 9-
1 TPEX3HAUHBIX HATYPAJBHBIX YHCEeI. DTO CMPABEIHBO TOTAA U TOMBKO TOT/A,
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11 ) 11 1
korza o > 990. Pewasi 370 HepaBeHCTBO, NoJyyaeM @ < ———— 5-990° ;a < 5= 180"
YuuTbiBasi ycJ0BHsl pacCMaTpPUBAEMOro cJyyasi noJjiyyaem: a € (0, 1_80)

2% cayuaii. a = 1. B stom cayuae D(y) = R, Tak uto a = 1 He y0BAETBOPSIET
ycnomuo 3ajlaun.

3t cayuaid. a > 1. Torna: 2alz| —11<0; a >0
11 11 11 11
< =, = < ==
|z| < 50 9 > 0, —55 S z < 5 (cm. puc. 260).
1 1 11 11
TaKKaKa>1,T0 <1, HOTOMy2 a< 5 1TO€CTb2 < 2

DT0 03HAUAET, YTO TPEX3HAUHBIX HATYpaJbHbIX ukces B D(y) B paccmatpu-
BaeMoM cJ1ydae HeT. OJJHO3HAUHBIX JKe MOXKeT oKazaTthesi 6oJiee 2-x. He Gostee

TpéX OIHO3HAYHbIX HATYpaJIbHbIX YHUCEJ TTOMaJaeT B D(y) Toraa U TOJIbLKO TO-

raa, Korjaa %—1 < 4.

Vvt e s
oo 1
2a 2a

Puc. 260.

11
Peluast nosyueHHoe HepaBeHCTBO MoJlyyaem a > 3 [ToHsITHO, uTO ecJin

11
a > =—=—,T0a > 1, TO eCcTb HalJleHHble 3HAUEHHUS G YIAOBJIETBOPAIOT YCJIOBHIO

8’
(%)
paccmatpuBaemoro cayuasi. Tak uto a € g

O6mbenunss cayuau | u 2 nosyuaem

Omeem: ( 1_80) U (%;oo).

axr
988. y = log,, (aw—lo a2t z=10 2). O6J1aCTb onpesiesieHust PyHKLHH 5B~

1 ax
+ g2
JISIETCS1 PellieHHeM HepaBeHeTBa a#—10 — ¢ 12 0 >0 (1)
Tak kak @ — ocHoBaHue jorapudma, To I0JXKHO BBITIOJIHATECS YeaoBHe a > 0,
a # 1. O6aacTb onpejesenus HepaBenetsa (1): x # 10. [1pu atux orpanu-
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1 ax
4 az_o
ueHHsIX HepaBeHCTBO (1) paBHOCUJIBLHO HEpaBeHCTBY: a+—10 (1 —al2 >> 0.

Tl 922 92 -2 0
Takkak a==10 > 0,0l —al2 " >0; al2 " <a’. (2)
J171s1 pellieHust HepaBeHCTBA (2) paCCMOTPUM JIBa CJIyydast:

1) 0 < a < 1. HepaBeHctBo (2) paBHOCH/ILHO HEPABEHCTBY: Cllg -2>0;

24
% > 2, > =, st pelieHusi HepaBeHCTBa HeOOXOIUMO OMnpeae/inThb, HE
a

COJLEPKUT JIM IPOMEKYTOK ( — %; oo) yucgio 10 (eMm. obaacTb onpeeseHus

HepaBEHCTBa) U UCKJTIOUHUTD €ro U3 peuIeHusl. ﬂ.ﬂﬂ peuieHust xKe MoCTaBJIEHHON
B YyCJIOBHUH 3aJlayd 3TOr0 Jie/laThb HE HY>KHO, TaK KaK OYEBUIHO, YTO HU MPpOME-

24

2KYTOK (—; oQ ), HU MHO2KECTBO TOYEK, MOJYUEHHOE y1aJIEeHUEM U3 STOTO ITPO-
a

MEKYyTKa OJIHOH TOUKH, Tpe6OBaHI/IHM 3aJayu He YIOBJIETBOPSIIOT.

2) a > 1. HepaBenctBo (2) paBHOCH/JLHO HEPABEHCTBY: % -2 <0,

xr < % HpH HallNX 3HAaUYCHUAX a MMPOMEKYTOK ( — OQ; 2@—4) COEPKHUT OAHO-

24
3HaYHOe HaTypaJibHOe YHCJ/I0 U He GoJlee OJHOTO ABY3HAUYHOro: 1 < == < 12.
a

[IpomerkyToK Oyner comep:kaTh ABy3HauyHoe unco 11, Tak kak uucio 10 He
BXOJUT B 06JIacTb onpejiesieHust pyHKUUU. Pelliasi nocjiesiHee HepaBeHCTBO,
noJsiyuuM 2 < a < 24.

Omesem: [2;24).

989. y = /kk2e+120 _ [The+6 O6nacTb onpeeaeHus HCXOAHOH (yHKLH
— MHOKECTBO PellleHUil HepaBeHCTBa Jk?at12e g That6 5 0 Eeanuneaa 1u
3 BXOJAT B 06JIaCTh ONPeJIesIeH st HCXOAHOH (QYHKIIMH, TO 3HAYEHHST k JTOJIKHBI
YJIOBJIETBOPSITH CHCTEME:

k>0, k>0,

kk2x+12x _ k.7kx+6 > O7 o kk2x+12x > k,?kx+6’

[3k2a+360 _ 1.21ka+6 >0 f3k2 a+362 > 21h+6

1) OueBunno, k = 1 y10BJeTBOPSIET MOC/EHEN CUCTEME.
0<k<1,

2)Iyecth 0 < k < 1,Torma{ k?+12<7k+6, <
3k% 4+ 36 < 21k + 6;
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0< k<1, 0< k<1,
o!{ B-Tk+6<0, << 1<k<6, Cucrema pelleHuii He UMeeT.
k2 — 7k +10 < 0; 2 < k<5
k>1,

3) Ilyctb k > 1. B stom caiyuae: { k2 +12 > 7k +6, <
3k + 36 > 21k + 6;

k>1, k>1,
S k—-Tk+6>0, << k<1,k>6, Peuenuecucrembr [6;00).
k? — Tk +10 > 0; E<2,k>5.

C yuérom pesysbrara 1. 1), moayuum k = 1; k € [6;00).

—\ [,

12 56 x
Puc. 261.
Omesem: {1} U [6;0).
_5
990. y :(b2+5b”” - bb%%m) % _O6u1acTh Onpee/ennst YHKIHH COCTABIISI-

2
10T 3HAUEHHSI T, JUIS KOTOPBIX BEPHO HepaBeHcTBo b2 1962 — pbet6z ~ () T]o
YCJIOBHIO 3HAUEHHe & = 1 IPHHAIEXKHUT 06/1aCTH ONpe/e/eHHs], TOrjla 3Haue-
HHs1 TapamMeTpa b I0JKHbBI YIOBJACTBOPATH CHCTEMe

b>0, b>0,
p2+5b _ pp*+6 < 0: = p2+5b po7+6. (1)

PaccemoTpum pettiennsi cuctembl (1) pH BceX BO3MOMHbBIX 3HAUEHHSX b.

1) [1pu b = 1 cucrema umeer BUJ, { i i (1)’ Pelenuit cuctema He nmeer.
2) [Tpu b > 1 cucrema (1) paBHOCH/IBHA CHCTEME:
b>1, b>1, b>1,
{2+5b>b2+6; ‘:’{ b2 — 5b+4 < 0; ‘:’{ 1<b<g TLSO<A
3) [Ipu 0 < b < 1 cucrema (1) paBHOCH/IbHA CHCTEME { 0<b<1, &
2 +5b < b2 + 6;

{0<b<1’ {0<b<1’ < 0 < b < 1. OKkoHyaTtesnbHO, MO

b2 —5b+4 > 0; b<1,b>4;
pesysipraTaM 1. 2 u . 3 mogtyuaem: 0 < b <1, 1 <b< 4.
Omesem: (0;1) U (1;4).
991. y = V(12 —nz)3ntl . (z — 7)27~1. Ecoin n — HeuéTHOe HaTypasb-
Hoe uucyio m > 1, To 06J1aCThIO OTpe/IeeHUs] HCXOMHON (DYHKUMH GYIeT BCe
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MHO2KECTBO AeHCTBUTE/bHBIX UMCe, TpeOOBaHHUs1 3a1auu OYlyT HEBbITOJHUMBbI.
[TosTomy paccmarpuBath cJiellyer uéTHble 3HaueHus n > 2. B Takom caydae
00/1aCThb onpe/eeHnst PyHKIUU COBMAIAET C MHOYKECTBOM pellleHHs HepaBeH-
cTBa:

(12 — nz)3ntl. (z — 7)1 >0. (1)

Tak Kak n — 4éTHoe YucJIo U n > 2, To yhcda 3n+1 1 2n — 1 — MoJIoXKUTeb-
Hble HeuéTHble. B aToM ciiyuae HepaBeHCTBO (1) paBHOCHJILHO HEPABEHCTBY:
(12—=nz)(z—=7)20. (2

Peruasi HepaBeHCTBO (2) METOJIOM HHTEPBAJIOB, MOJYUHM:

1) Ecou 12 < 7,Toectb n > % YuutbiBasi, uto n € N, n > 2, nojydyaem
n

% < t < 7. Utobbl 66110 COOTBECTBHE C TPEOOBAHUEM 3aJaUH K JJIMHE TPO-

MEXKyTKa [%, 7} , motpebyem: 7 — % =n; n?—Tn+12 = 0. 10 ypaBHeHue

uMeeT 1Ba KOpHsi n = 3 U n = 4. OueBUAHO, TPeOGOBAHUIO 3a/1aUM Y10BJIETBO-
pSIIOT TOJILKO . = 4 (n — 4&THOe YUCIo).

2) Ecoun 12 > 7, 0N < % = 1% B Takom cJsiyuae n He MOKeT MPUHUMATh
n
UéTHbIE 3HAYCHUS.
Omeem: 4.

CTaBJIEHHOH 3a/lauyl CJIelyeT UCKATh TOJBKO JUIsi UETHBIX 3HaUeHHi n > 2. B
ITOM CJIyuae 00J1aCTh OMPEIeJICHHST HCXOMHOH (PYHKIIHH €CTh MHOYKECTBO Pe-
wenuii nepasenctsa: (5n—6—x)3-(2x —32+3n)"~5 > 0. Tak kak nokasa-
TeJIM CTeneHeld — HeuéTHble HATypaJibHble YUCa, TO MOC/e/Hee HEPABEHCTBO
paBHOCHJIbHO HepaBeHCTBY (5n — 6 — x)(22 —32+3n) > 0. (1)

32 —3n
2
HEIOJIOXKHTEJIbHbBIE 3HAUEHHS HA OJIHOM H3 POMEXKYTKOB [1; T2] WM [2; 21].
[To yc/10BHIO 382Ul HY»KHO HAHTH TaKOe YETHOE HATYpaJbHOE 3HAUEHHE, UTO-

Obl PACCTOSTHHE MEXK/Y TOUKAMH L1 U L2 PABHSIOCDH N

5nf6f@ =n; [13n— 44| = 2n; 13n—44 = 2n; 11n = 44; n = 4.

Omsem: 4.
993. y = log,2, (2* + 2azx + 6b + 4ab + b*). OcHoBanue sorapupma a? + 1
JIOJKHO OBITh TTOJIOXKUTEBHBIM U He paBHO 1, 3HaunT a # 0. [lanHas gyHKuus
ornpeneseHa s ¢ € R, ecau g x € R BBINOJHACTCA HEPABEHCTBO

992. y = V/(5n—6 — )3 - (22 — 32 + 3n)™ 5. OueBuaHoO, pelleHue Mo-

Kophu sieBoil yactu: 3 = dn —6u g = . BolpakeHue npuHumaer
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2?2 + 2ax + (6b + 4ab+b%) > 0. (1)

[TocnenHee BO3MOXKHO TOTZIA M TOJILKO TOTAA, KOT/IA IMCKPUMHHAHT KBaapaT-
HOTO TpéXuJieHa B JieBoki uactu (1) otpuuatenen. D = 4a?—4(6b-+4ab—b?) =
=4(b? — (4a+6)b+ a?); b*> — (da+6)b+a? < 0. (2)

Uro6bl HALLLIKCH b, SIBJISIIOLIMECS] PellleHeM 3TOr0 HepaBeHCTBa (KBaJpaTHO-
ro OTHOCHTEJILHO b) HeOOXOAMMO U JI0CTATOUHO, UTOObI IUCKPUMHHAHT JIEBOH
yacT Obl1 mojioxkuteneH. D1 = (4da + 6)% — 4a® = 12(a® + 4a + 3).
a? + 4a + 3 > 0. DTo HepaBeHCTBO BepHO NpH @ < —3, a > —1. Yurém
yeqoBre a # O unonyuum a < —3; —1 < a < 0; a > 0.

Omeem: (—oo0;—3) U (—1;0) U (0; 00).
. 20+2—a .
994. y = In( log, , 1, “Se—a ) O6nacTb onpesesieHust JaHHOH (PYHKLMHU

COCTaBJISIIOT pellieHHs HepaBeHeTsa log, , 14 wt2—a (1)

3r —a
1) Ipu 0 < a + 11 < 1 HepaBeHCTBO (1) paBHOCHILHO HEPABEHCTRY
0< 2963;'43:@ < 1. Ipyrumu cjoBam, ecan —11 < a < —10, To
a
v (2 1) -
21‘31_3;@20’ z—2 o
22 42 < s @)
x —a
Ll =l ST _
3z —a r=2 > 0.
a
73
11 _a 10 a
YuuTtbiBasi, uTo -3 < 3 < -3 u—6,5 < 5~ 1 < —6, noJiyuum perueHus
NEePBOro HEPABEHCTBA: T < % -1,z > % 1 BTOPOTO: T < %, x > 2. Peulenne

BCell cucreMbl (2): z < %, x > 2. B npomexyTke (—oo; % — 1) COJIEPKUT-

Cs OTPE30K JUIMHBI 2, COCTOSILIME U3 OTpHLATEbHBIX uncest. Takum o6pasom,
3HaueHnsi —11 < a < —10 oTBeuaioT TpeGOBAHUSAM 3a/1auH.
2) I[lpu a + 11 > 1, To ectb @ > —10, HepaBeHcTBO (1) paBHOCHIILHO Hepa-

_ -2
BEHCTBY % > 1um 2 <0. (3)
- a
-2
3
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a

Eciau 3

> 2, TO HepaBeHCTBO (3) OyleT UMEeThb TOJILKO MOJIOKHUTE/bHbIE pellie-

HUSl: 2 < o < %. Ecau % = 2, To pellieHu# HeT. Ecin % < 2,710 % <z <2

B stom npomexkyTke OyneT colepKaThCsi OTPE30K JJIUHHON @, COCTOSIIINN U3

OTPHLATE/ILHBIX UHCES, eClH % < —2, 70 ecTb a < —6. C YUéTOM yCJI0BUS

3
a > —10, noayuyaem —10 < a < —6.

Omsem: (—11;—10) U (—10; —6).

995.y =22 — (a+6)|z| +6a < 0. (1)

OGosHaunm |z| = ¢, t > 0, Torna 2% = |x|? = t2. anuuiem nepasenctso (1)
B HOBO nepemenHoii t2 — (a + 6)t +6a < 0, t > 0. (2)

JLnist pellieHnsi KBaapaTHOrO HEPABEHCTBA METOIOM MHTEPBAJIOB HAHAEM KOPHH
tpéxunena t? — (a + 6)t +6a = 0. D = a® + 12a + 36 — 24a = (a — 6)?;
t1,2 = %(Q_G); t1 = a, to = 6. au no teopeme, o6paTHOI Teopeme
Buera, KopHu: a 1 6. B 3aBHCHMOCTH OT 3HaUeHHUs @ pellieHKe HepaBeHeTBa (2)
OyneT umeTh BUI JiH60 a < t < 6,160 6 < t < a. PaccmoTpum Bce BO3MOXK-
Hble 3HaYeHHsI a, OCYLLLIECTBUM Mepexo/l K epeMeHHOH & 1 BblOepeM 3HaYeHHs]
napamerpa, oTBevatolye Tpe6oOBaHUAM 3a1auH.

1) Iyetb @ < 0, Torma ¢ yuérom ycjosust ¢ > 0 nosyuum 0 < ¢ < 6,
0 < Jz| €6, =6 < = < 6. B 970T NpOMeKyTOK MOXKHO [MOMECTHTb BCE
uJIeHbl JAHHOH MMOC/e10BATENbHOCTH dy,. JIeACTBUTENBHO, TAK KaK M0 YCJOBHIO
3HaMeHaTeJb Nporpeccuu by, nojoxureset, To 0 < b, < 7,5. Torna

—6 < —6+b, < 1,5, T0ectb —6 < a, < 1,5. Takum o6pa3om, TpeGoBaHUs
3a/1auu y10BJIETBOPEHbI NpH a < 0.

2) Ilyets 0 < @ < 6, Torna peleHne HepaBeHcTBa (2) uMeeT Bui a < ¢t < 6.
CaenoBatesibho, a < |z| < 6wm —6 <z < —a, a <z < 6.

[lepBblil uneH nocaenoBaTeNbHOCTH a1 = —6 + 7,5 = 1,5 n0JKeH nonacTb
B OJIMH U3 3THX TPOMEKYTKOB, OUeBHIHO BO BTOpoi. [Tostomy a < 1,5. Ta-
KuM o6pasom, 0 < a < 1,5. B aTom ciyuae nog6opom 3HaueHHs1 3HaMeHaTel s
MPOTPECCHH ¢ MOYKHO JIOGUThCSI, UTOObBI OCTaJIbHbIE UJIeHbl MOCJE10BATENbHO-
CTH CofiepKaslich B poMexyTke [—6; —a]. [leficTBUTE/IbHO, TOTPEGYEM UTO-
Obl ag MpHUHAJIEKAIO STOMY TPOMEKYTKY: —6 < —6 + 7,5¢ < —a, OTKy1a
2(b17ga)' Samerum, tak Kak 0 < a < 1,5, 0 % < 2(617? < %
uTO y/I0BJIeTBOpsieT TpeGoBaHHio |g| < 1. [Tokaxem, XoTsi 3TO I0CTATOUHO OUe-
BHJIHO, UTO Gy, IPH N > 2 TaKKe OyJIyT COAEPKAThCs B MPOMEKYTKe [—6; —a].

0<g¢g<
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Ecmm —6 < a,, < —a, 100 < b, < 6 — a. YMHOXKHUM NOCJIe/Hee Hepa-
BeHCTBO Ha n—2 > 0, n > 2. [Toayuum 0 < b, < (6 — a)q”_2 WJIH
—6 < —6+0b, < (6 —a)g"2 — 6. Uucao (6 — a)g" 2 — 6 s moGoro
n > 2 MeHblie —a, TaK KaK X Pa3HOCTb OTPHULATENbHA,
(6—a)g"2—6—(—a) = (¢"2—1)(6—a) < 0. [lepBblil MHOKUTEJL OTPH-
uaresieH, a BTopoil nojioxkutesed (0 < ¢ < 1,0 < a < 1,5). Takum o6pasom,
npu 0 < a < 1,5 TpebGoBaHust 3a1aUl MOTYT GBITh YI0BJIETBOPEHBDL.
3) Ilyctb a > 6. Pelienne HepaBeHctBa (2) umeer Bua 6 < t < a. Torna
6 <|zr]<a,—a<2x<—-6uwnb<x< a Huonun u3 3Tux npoMexyTKoB
HE COJIEPXKHUT a; = 1,5.
Cymmupys pesdyJbraThl M. 1 — 3 noJydaem, uto a < 1,5.

Omeem: (—oo;1,5].
996. (r —2)2 — (a+2)|z — 2| +2a<0. (1)
OGosnaunm |z — 2| = t,t > 0. (z — 2)? = |z — 2|> = ¢2, Torna nepaBeHcTBO
TPUMET BHIL;
f)=t>—(a+2)t+2a<0,t>0. (2
Perienust uexoaHoro HepaBeHeTBa (1) TOJRKHBI COEPKATD BCE U/IEHbI HEKOTO-
poii 6eCKOHeuHO yObIBalOLLIeH reOMeTpUUeCKON NPOrpecCru ¢ MepBbiM UJeHOM
2,9 ¥ MOJIOXKUTEIbHBIM 3HAMeHAaTe 1eM. T0 eCThb J0J/KHbI COIEPKATh TIPOMEKY -
TOK
x € (0; 2,9]. Tak kak Mbl 0603Haunmu |z — 2| = t, o t € [0,9; 2). Urak, 3a-
Jlaua CBeJIach K CJIEAYIOIEH: Hal0 OThICKATL BCE @, TAKUE UTO PELleHUs Hepa-
BEeHCTBA (2) cozepskaT W Bce 3HaueHus t € [0,9; 2). DTO BO3MOMKHO TOJBKO
korna: D > 0; f(0,9) < 0; f(2) < 0. To ecTb 10/KHA BBITIOJHATbLCS CHCTEMA

HEPaBEHCTB:
D:(a+2)274'2a:(a72)2>0, a#2,
f(2)=4—-2(a+2)+2a <0, ={ 0<o, PN
£(0,9) = 0,81 — 0,9(a — 2) 4+ 2a < 0; 1,1a < 0,99;
a# 2,
< { 0 <009

3naumt, npu a < 0,9 GyJIyT BLINOIHATLCS BCE YCJOBUSI 3a/1aUH.
Omesem: (—oo; 0,9].
997. x(x — 10) < (a + 5)(Jx — 5| — 5). [IpeoGpasyem HepaBeHCTBO:
z? — 10z + 25 — (a + 5)|z — 5| + 5a < 0,
(r—5)2—(a+5)|r—5+5a<0. (1)
JIist peluenust HepasencTsa (1) MCNosb3yeM BBeIeHHe HOBOH MepeMeHHOM:
|z — 5| =t; t > 0. Torna noayuum t2(a + 5)t + 5a < 0. (2)
OueBH/IHO, KOPHAMH KBaIPaTHONO TPEXUJIeHa B JIeBOi yacTh (2) GyyT uucia a
u 5. Toryia, B 3aBUCMMOCTH OT BEJIMUHHBI @, PELICHUEM HEePaBeHCTBa (2) MOXKeT
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6T a <t < bwmd < t < a. B nepBom ciyyae Heo6X0AUMO MOMHUTH 06
orpannuennu t > 0. Mcrnosbayem nosyueHHble pe3y/bTaThl /151 3aMMCH pellie-
Husi HepaBeHcTBa (1) v BbiGepeM 3HaueHUE MapameTpa, OTBeyaroline TpeGoBa-
HHUSIM 3a1a4d. Bo3aMoxkHbI 3 cayyvast.
1)a <0, tornaa < t < 5. Hotak kak ¢ > 0, To nmosyuaem 0 < ¢ < 5. [lyis
nepeMeHHON  TosyunM: |z — 5| < 5; 0 < = < 10. DTOT NPOMEXKYTOK YIOBJIE-
TBOpsieT TpeOOBAHUAM 3a1a4H, TaK KaK CONEPKHUT YUCJIO0 9,8 — MepBbld usIeH
MPOTPECCHH U, OYEBHJIHO, BCE OCTAJIbHBIE U/IeHbl OECKOHEUHO yObIBAIOILIEH reo-
METPHUYECKOHN MPOrPECCHH C MOJOXKHUTE/bHBIM 3HAMEHATEJIEM.
2)0 < a < 5. Boarom ciyuae a < t < 5;a < |z — 5] < 5. Hast nepe-
MEHHOH x TOJyYuM JIBa Herepecekaloumxcs nomexxytka: 0 < z < 5 —a
ma+5 < z < 10. Bropoit nomexkyTok coaepkut uncao 9,8 npu ycaoBuu
a+5 < 98, 10 ectb @ < 4,8. TTog6opom 3HaMeHaTe/1s1 NPOrpeccHn MOXK-
HO yOeJUTbCS, UTO BCE OCTaJIbHbIE YIEHb OCCKOHEUHO YObIBAOLLEeH NeOMeTpH-
uecKOi mporpeccuu GyayT coaepxatbesi B npomexytke [0;5 — al. asi ato-
ro J0CTaTOYHO NOTpeboBaTh, UTOObl as = 9,8 - ¢ TMONAN0 B ITOT NPOMEXKY-
59?8(1' OueBUaHO, UTO 9,8a
0 < a < 4,8. Bce ocTasibHble ujieHbl NPOrpeccH OyyT pacnoJaraTbCst Mex1y
Ou as.
3)a =25 5<t<a 5< |r—5 < a [loayuaem st nepeMeHHON :
5—a<z<0unl0 <2< x+5. HuB oaHoM U3 5THX MPOMEXKYTKOB HE MOTYT
ObITh PaCroJioyKeHbl UJeHbl POTPECCHH C 3aJlaHHBIMH CBOHCTBaMH. B ntore
HaM TPUXOJUTCST OO bEIUHUTD Pe3yJIbTaThl, oJyueHHbie B 1. 1) — 2): a < 4,8.
Omsem: (—o00;4,8].
998. a|lz + 2| —4a + 1 > ax(x + 4) + |z + 2|. [IpeoGpasyem HepaBeHCTBO K
Buny a(r +2)2 —a(a— 1)z +2]-1<0. (1)
3ameTuM BHauaJjle, 4To JJIs1 YAOBJETBOPEHHs TpeGOBAaHUI 3a]aud HAM HY»KHO
HaUTH TaKHe 3HAUEHUS @, TPU KOTOPbIX BO MHOXKECTBO PelleHHH BOHYT Uncia
—4,8 1 0 1 HEKOTOPbIH MPOMEKYTOK cJjieBa oT 0 (puuéMm, He 06513aTe/IbHO NPH-
MBIKAIOLLMH K HYJII0), B KOTOPOM MOXKHO OY/IeT TOMECTHTb HECKOJIbKO TOUekK,
pPaBHOMEPHO PACIOJIOXKEHHBIX PYT OTHOCHTE/BbHO Jipyra (BKJodasi 0).

— AT I,

-438 as as az a2 0 a

Puc. 262.

ToK. 0 < 9,8¢ < 5 — a, To ecTb ¢ < < 1 npu
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SV, H
a a 48 0
Puc. 263.

Hanpumep, puc./262 uu puc. 263| 31ech a; — ujieHbl apudMeTHuecKoi mpo-
rpeccunt, a3 = 0. KioueBbiMu Toukamu siBaisiiotest @ = —4,8 u o = 0. Onu
JIOJZKHBI BXOJIMTD B pelieHne. PaccMoTpuM pasinuHble 3HaUeHHsT TapaMeTpa a.

1) a = 0. HepaBeHnctBo (1) B 3TOM ciyyae npeBpaliaercsi B HepaBeHCTBO
|a? + 2| < 1, perienne kroporo —3 < < —1. Hu 0, Hu —4,8 He BXoadr B 370

pelleHHe.

2) a > 0. Cnenaem 3ameny B (1) |z 4+ 2| = ¢, ¢ > 0, uMest B BULY, 4TO
(x+2)2%=|z+2% ft)=at> —(a—1)t—1<0. (2)

jt)“

\ /

0 7 ]2, ‘t
\__/
Puc. 264.
Korna z = 0,t = 2. Korna « = —4,8, t = 2,8. 910 napaboJia, BeTBU

KOTOPOU HarpasJieHbl BBepX (cM. puc.|264.

To ectb JOJ2KHBI OAHOBPEMEHHO BbITIOJMHSATHCS HEPABEHCTBA:

(a+1)% >0,
D >0, (a—1)% +4a >0, o< 1
f(2)<0, =< 4a—2(a—-1)?2-1<0, = A
£(2,8) < 0 7.84a — 2.8(a—1) — 1 < 0; 5

o4

C yuétom @ > 0 = HeT pelleHUH y 3a1auu.

3)a < 0. B 31om caryuae napa6osa y = f(t) umeer Bua (M. puc./265).
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N

Puc. 265.
To ecTb,
1
a<—=
f(2) <0 R 1 . 1
= =a < —=.910 n1aér,a € <foo; 7_]
{f(278)<0; a<—E' 2 2
~ 141

O06benunss pelenue cayuaes 1)—3), nojayunm a € (—oo; —%} Ocraéres

OTKPBITBIM BOTPOC, UTO Je/1aTh co 3HaueHueM a = —1, rie D = 0. [loacraBum
a = —1 B Hepasenctso (2). [oyunm: t2 -2t +1 > 0; (t—1)2 > 0. 10 BepHO
/151 BCeX pelleHni t. 3HauuT ¢ = —1 BXOJHUT B PelLlieHHe.

Omesem: (— 0; %}
999. |log,(|z — 6] —a)| —a < 0;log,(Jx — 6] —a)| <a. (1)
Pelienne HepaBeHCTBa MOYKET CYIIECTBOBATh, ec/ii ¢ > 0. O6nacTb onpese-
JIEHHsI HepABEHCTBA 3a/1aéTcst yesioBreM |z — 6] > a.  (3)
HepagencrBo (1) paBHOCH/IbHO HepaBeHCTBY —a < logy(jx — 6] — a) < a;
log, 2%. TTo cBOWCTBY MOHOTOHHOCTH Jiorapucma (PyHKUHMH C OCHOBaHHEM 2
MOJyYUM
270 <z —6|—a<2%a+27<|zr—6|<a+2% (4)
OueBuHo, uTO ycioBue (3) cobJ10aeHO.
Sameuanue. Jlns ynoBsieTBopeHust TpeHOBAHUH 3a/aud HY:KHO HaWTH Takhe
3HaueHHsl @, TIPH KOTOPBIX BO MHOYKECTBE pelleHHH HepaBeHCTBa (4) comep-
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1 .
JKHTCS UMCIIO 9§ 1 HEKOTOPBIH TpoMexKyToK [0; €], B KOTOPOM BCeria MOXKHO

OyleT pacroJoKUTh k ujeHOB apu(MeTHUECKOH NPOrpecchu a, (a1 = 0) ¢

pPasHOCTbIO ﬁ [Ipu z < 6 HepaBeHCTBO (4) paBHOCWJILHO HEPABEHCTBY
a+2< —z4+6<a+2%6-a—-2°<zr<6—a—2"1 Tlpuz > 6:
a+2 %< x—-6<a+2%a+6+2"% < x < a-+ 6+ 2% EcrecTtBeHHo
notpe6oBaTh, UToGbl B ipomexyTke (6 — a — 2% 6 — a — 27%) comepKascs
HeKOTOPbIH 0Tpe3ok [0; ], rae e > 0, a npoMexkyTKy (a + 6 +27% a+ 6+ 2%)

NpHUHaA/Ie)KaJa0 4yucJjo 9% 310 JAOCTHUIraeTCsl, €CJIN BbITTOJIHAOTCS yCJOBUSI:
6—a—2%<0,
6_“_2_a>0’1 270 < 6—a <27,
a+6+2*“<9§, & 2_a<3%<2a. (5)
a+6+42> 9%;

Pemnm rpacduuecku cucremy (5). Ha koopaunatHoil miockoctd Oay nocTpo-
UM rpadpuku QyHKIui y = 2%,y = 27% y = 67 % y = 3% — a. Hanomuuwm,
YTO paccMaTpHBaloTcsl 3HaueHust @ > 0 (cM. puc.|266).

Bce paccmaTprBaemble (yHKLMH, OTHOCSTCS K 3J1eMeHTapHbIM. KX cBoiicTBa
M3BECTHBI (B TOM UHMCJie CBOHCTBA MOHOTOHHOCTH). B mepBoil KoopauHaTHOH
UETBEPTH KaxKJas U3 MpAMbIX 110 OJJHOMY pasy repecekaet rpaduku y = 2% u
y = 27% Tlpu stom rpaduku y = 2* Uy = 6 — a nepecekalnTcsi B TOUKe
A(2; 4). Eé koopauHathbl Jierko ornpeessitorest noasopom. [paduku hyHKimu
y=2"%uy = 3% — a TepeceKaloTes B Touke B(3; %), YTO TaKKe HETPYIHO
YCTaHOBUTb. B COOTBETCTBHHU C yCJIOBUSMH CHCTEMbI (5) HAXOAATCSA 3HAYEHHUS
OTpe3Ka 00enX MPSAMbIX, 3aKJIOUEHHBIX MEKIY rpaduKamMu QyHKUWHA y = 2% u
y = 27% OueBHJIHO, UTO 3TO L, < a < Tp, TO €CThb 2 < a < 3.

Omesem: (2; 3).

1000 logw(w)) 0. (1)

2a + 11
CyliecTBOBaHHe pacCMaTPUBAEMOro JiorapudMa 06ecreurBaeTcst yCJa0BHEM

3z —8al — 2
M > 0. Orclona caenyer, uto:

2a + 11
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Y A

of 1B
|

Puc. 266.

a) |3z — 8a| # 2a, To ecTb x # 3%@, T #2a. (2)

6) 2a+11 >0, a > —5,5. (3)

HepagenctBo (1) npu ycsioBusix (2) 1 (3) paBHOCU/IbHO HEPABEHCTBRY
|[3z — 8a| — 2a
2a + 11
—2a — 11 < |3z — 8a| — 2a < 2a + 11, —11 < |3z — 8a| < 4a + 11. Mo-
JlyJlb HEOTPHLIATEJIEH, MTO3TOMY M0CJ/Ie/IHEE HEPABEHCTBO PABHOCHJIBHO Hepa-
BeHCTBY |3z — 8al < 4a + 11. DTo HEPaBEHCTBO MOXKET UMETh PellieHHe, eCJId

< 1. Tak kak 2a + 11 > 0, 10 ||3z — 8a| — 2a| < 2a + 11,

4a+11 > 0, ToecTb a > —2%. B stom caiyuae: —4a—11 < 3z—8a < 4a+11,

1 2 2
1g-_3%2 < < Z
13a 33\z\4a+33

TpeGOBAaHUN 3a/1aUH CJIelyeT ONPeIe/UTh 3HAUCHUS a, PU KOTOPLIX UUCI0 —3

BXOJHT B [IPOMEXKYTOK [1%@ — 3%; 4a + 3%} W [1PH 3TOM He COBIIAJaeT C S%a
¥ ¢ 2a. Kpome Toro, B 3TOT MPOMEKYTOK J0/2KHA BXOJUTh HEKOTOPAsT OKPECT-

HocTh [—€5¢], (¢ > 0) touxku 0. C nomolipbio BoiGopa 3HaueHusi k B Takylo

NpU YCJOBUH & # 3%(1 Uz # 2a. 15 BbINOJHEHUS
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OKPECTHOCTb BCerJga MOXKHO IMMOMECTUTb 3aJaHHYIO 3HAKOIIEPEMEHHYIO TocJje-

JIOBATE/IbHOCTb — , UJIeHbl KOTOPO# CTpPeMSITCS K HYJIIO C yBeJHue-

k:4k

2

HueM HoMmepa k. IloctatouHo, Hanpumep, B3siTb k = =. Boibop 3HaueHust k
€

MIOMOXKET TaKxKe H30eKaTh COBMNaeHHsl KaKOro-au6o wieHa nocjaeoBaTelb-

HOCTH CO 3HAUEHUSIMU T = 3%a v x = 2a. [Torpebyem /st Hauaa nonaaaHus

uhc/a —3 U OKPeCTHOCTH urcedia 0 B MPOMEXKYTOK 1%(1 — 3 ;4a + 3

3’ 3
1 2 1
1 —3%2 < — < =
13a 33\ 3, a ok Bt 1
4a+3§>0; 1o

TpebGoBanusi 3agaun, 01HAKO, He GYYT yIOBAETBOPEHDI, €CJIH MPU KAKOM-JIH60
a U3 TPOMEXKyYTKa (4) uncsio —3 COBMNAET ¢ He BXOAALUMMH B 06J1aCTh OIpejie-

%a. To ectb a JOJ2KHO TTPUHHUMATb TaKue

JIEHHs] HEPABEHCTBA YNCJ/IAMH 2a U 3
3HaueHus, utoObl —3 # 2a U —3 # 3 a.lina # —Sna # — Hep—

BOE 3HaueHHe ¢ He BXOJHUT B HpOMe)KyTOK (4), a BTOpOE CJIeyeT U3 HEero uc-
KJIOUMTDb, KaK He o0ecreyuBatollee BblloJHeHHe TpeGoBaHUil 3a1aul. Takum

11 9 9 1

= oy —-= < =

o0pa3om, noJsyuaem 19 <a< 10 u 10 <a< ok
. 11 9) ( 9.1}
Omesem: (——12,——10 @] ~10°32)

1001} az? + 3a > 4x; ax® —4x +3a > 0. (1)

Haiiném 3HaueHusi a, mpu KOTOPbIX 3HAUEHUSI = @ HE YJIOBJIETBOPSIIOT Hepa-

BeHcTBy (1). Apyrumu cjioBamu, Npu KOTOPbIX 3Haquuﬂ T = @ yOBJIETBOPSIOT

HEepaBeHCTBY MPOTHBOMOJOKHOIO cMblcaa a-a? —4-a+3a < 0; a(a®?—1) < 0;
ala—1)(a+1) <0, a<—-1;0<a< 1.

g e
//////////// N/

Puc. 267.

Omesem: (—oo; —1]U[0; 1].
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1002! log, (z — a) > 2. Ecoi @ = —a siBJisieTcs pellieHHeM HepaBeHCTBa, TO
log_,(—2a) > —-2. (1)

—(l>0, {CL<0’
=4

Oo6nacTb onpejiesieHust HepaBeHeTBa: (¢ —a # 1, (2)
a# —1.
—2a > 0;
Ha o6nacTu onpenesieHusi HepaBeHCTBO (1) paBHOCHJIBHO COBOKYMHOCTH JBYX
0<—-a<l, -1<a<0,
_ )2
cHeTeM: 2a < (—a)?, - ala+2) >0, -
—a>1, a< —1,
—2a > (—a)?; ala+2) < 0;
-1<a<0,
a<—2,a>0,
=
a < —1,
—2<a<0.

[lepBasi cicTeMa, OUEBHIIHO, He UMeeT pellieHnil. PelieHne BTOpoil cHcTeMbl:
(=2; —1).

Omesem: (—2; —1).

1003, z + 4a > 5y/ax. (1)

Y6enumesa B caMoM Hauadie, uTo 3HaueHue a = 0 He y10BJIeTBOpsieT TpeboBa-

Husim 3anaud. Ilpn a = 0 HepaBeHcTBO MMeeT BUL: = > 0. B 3T0T npome-

JKYTOK He BXOJIHMT HHKAKOro UMcJ/a, KOTOPOe MOXKHO MPUHSAThL 33 MepBblil UjleH

NPOrpecCHn — 110 YCJOBHIO OH J0JUKEH ObIThb MEHbLIe @, TO ecTb MeHblLie 0.

Pewnm HepaBencTBo (1) npu a # 0. HepaBeHcTBO (1) paBHOCHJIBHO cHCTEME
x4+ 4a >0, z > —4a,

ax >0, &< ax >0, 2)&
(r + 4a)? > 25ax; 2% — 17ax + 1642 > 0;
x> —4a,
&< ar =0, (3)

(z — a)(x — 16a) > 0.
PaccmoTtpum nBa ciryuas.
x> —4a,
1)a < 0, Torna cucrema npuHUMaet Bua { « < 0,
r < 16a, x > a.

— 1T,
16a a 0 —4a X
Puc. 268.
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Cucrema penienuii He umeer (cM. puc. 268)).
x> —4a,

2)a > 0. B atom cayuae: ¢ x > 0,
r < a, x> 16a.

[ 177 1

=

Puc. 269.

Wrak, npu a > 0 pelienne HepaBeHersa: [0; a) U (16a; oo).

B npomexytke [0; @) HaBAETCS UMC0 a1 < @, KOTOPOE MOKET ObITh Mep-
BbIM UJIeHOM TNporpeccuu. s nonafanus cjeyolero ujeHa nporpeccuu B
npomexyTok (16a; 00) Hy»KHO, UTOObI paccTosinhe MexKiy Toukamu 0 1 16a
OBLIO MeHbIIle Pa3HOCTH MPOTPeccHu, To ecTh 16a — a < 225; 15a < 225;
a < 15.

Takum o6pasoM, yc/10BUSIM 3aa4d YAOBJIETBOPSIOT 3HAUeHHs] 1apaMeTpa
0<a<15.

Omesem: (0; 15).

1004, 3 — |z — a] > 22 3anaua gomyckaer J0BOJLHO NPOCTOE Tpaduue-
ckoe petenne. [Tepenuiiem HepaBencTso B Buae: 3 — 22 > |z — al. (1) Ha
OJIHOH KOOPAMHATHOM MJIOCKOCTH TOCTPOUM rpaduku GyHKumi y = 3 — 22
Uy = |r — al. Peluenrem siBsiOTCS OTPULIATEJIbHBIE 3HAUYEHHST X, TIPH KO-
TOPBIX IpadyK KBAJAPAaTHUHONH (DYHKIHMH MPOXOJUT Bbillle rpacduka (yHKIHH

y = |z — a| (cm. puc.270).

A
y
B C
[
|
|
|
K| . .
A / Xlo 1 \ x
y=3-x2
4—
Puc. 270.
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Ipacduk pyHkimu y = |z — a| nosyuaercsi u3 rpaduka y = || cMellleHH-
em 110 ocu Ox. Ero Bepiunna naxoaurest B Touke (a; 0). Ha puc. 270 u306-
pakeHbl JIBa KPaWHHUX (C TOUKH 3PEHHsI CYILIECTBOBAHHS PeIIeHHIT) MOJI0Ke-
uusi rpaduka y = |z — al. Jlys AB kacaercs napaGosibl B Touke B. [pu
CMellleHUH rpacika BIIPaBo MosABJsAETCA 00/1aCTh OTPULLATE/bHBIX 3HAUCHHH
x, OTBevaloLuX pelueHuto HepaBeHcTsa (1). st oTpuuaTtesbHbIX 3HaUeHUH
TOUKH rapaboJibl GY/yT JieXKaThb Bbillle rpaduka y = |x — a| BMJIOTH 10 MO-
MeHTa, Koraa Jqyd DC npoinét uepesd BepiinHy napa6oJsl. [1pu yBesnueHuu
a, To ecTb npu cMmeulenuu ayuya DC' Bnpaso. Hepasenctso (1) emé moxer
MUMeTh pelleHHs, HO Cpe/it HUX He Oy/eT oTpuuaTebHbiX uuces. Takum o6-
pasoMm, ISl MoJyueHUs] HeoOXOIMMOTO pe3dyJbTaTa ¢ AOJLKHO H3MEHSIThCS B
npomexyTke (z4; xp). B — Touka rpaduka dynkuun y = 3 — 22 ¢ abe-
uuccolt zo. Kacarenbnas AB B 3TOH TouKe HakjoHeHa K ocH Oz 110J yIyioM
45°, yrioBoi Kosdduument kacareabroil pasen 1. Haiiném zo: y = 3 — 22,

/ j—

y = —2x; —2x9g = 1,29 = —%. AAK B — npsiMoyrosibHbIH, paBHOGEIpeH-

" — _9_,2_3_1_493 _ _93,.1_ 4l
Hell. AK = KB=3—-x25=3 1 —24.014—AK—}—KO—24—|-2 —34.
CJle10BaTeJIbHO, T4 = —Bi. Hanee: AOCD — paBHOOGEIPEHHbIH U MPSIMO-

yroJibhbiid. C'(0; 3) — Bepiunna napaGodibl. 3HauuT xp = 3. Takum 06pasom,

_l.)
ae( 34:3).

1005! YpaBHenust KacaTeJbHbIX B TOUKAX T, T1:
y = (2wo+b)(x—x0)+x3+bzo+c; y = (—221+3b)(x— 1) — 2% +3bx1 +2C.
Uy = (29 + b)x — 23 + ¢; y = (=21 + 3b)z + 27 + 2c;
2xg + b= —2x1 + 3b, xo+ 1 = b,
{x02+c—x%+20. {z%Jrz%—c.
1) ¢ > 0 kacartesnbhbix HeT, b = 0 roautes. b = 0, ¢ > 0.
2)c =0 = b =0, o1Ha KacaTeJ/ibHasi, He FOJUTCSI.
3)e <0z =b—mxg; 28+ 2% +b% —2bxg+c=0; 200 — 2b1o +b>+C =0,
D =b>—-202 —2c=—b>—-2c.
1) D < 0, 0 kacaresbHblXx = b = 0. —2¢ < 0; ¢ > 0 — npoTUBOpeuHe.
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2)D =0, 1kacatesmbHasi = b=1. -1 —-2¢=0; 2c = —1; ¢ = —%.
o1
b=-1; ¢c= 5"

3)D >0, 2kacare/bHbIXx = b=2. —4—2¢>0; 2¢ < —4, c < —=2. b=2;
c< —2.

Omsem: b=0;c> 0. b:l;c:—%. b=2:c< —2.

3
1006. O6oanauny f(x) = %" ~4ar—6a=8 _ gy g(z) = 20;+_ a ‘
1) ®ynxums f(z) onpenenena npu eex x € R. [Tyetb t = 422 —dax —6a—8;
o = 24(14 — %a, rpadpuK yHKLMH CHMMETPHUEH OTHOCHTE/LHO MPAMOF

r = %a. Haiiném f(—1,5) = 99+6a=6a=8 _ 8 — 1 syauut npu mobom 3Haue-
HUH a rpatuK QYHKLHH TPOXOUT Yepes TOUKY ¢ KoopauHatamu (—1,5; 1).

1
2)Pyukumst g(z) onpesesieHa Mpu BCex 3HAUEHUSIX T, KDOME & = 5@, HMeer

1 . .
BEPTHUKAJbHYIO aCUMIITOTY = <@, OTHOCUTEJIbHO KOTOPOU CUMMETPHUUEH €€

2
rpacuk
_15)=|at3 ’ —1,a#-3.
9(=1,5) ‘_3_a sa# =3
3) Ipacuku pyHKUMIT UMeIOT 06110 TOUKY ¢ KoopauHaTtamu (—1,5; 1).
—1,5 ¢ [—1; 1], sHauut & = —1,5 He sIBJISIETCS KOPHEM JIAHHOTO YpaBHEHHs Ha

3aJlaHHOM OTpE3Ke.

b/

\
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1
=a, TO

Tak kak rpacuku yHKUMI CHMMETPUUHBI OTHOCHTEJIBHO MPSIMON & = 5

abcuyccy BTopoi 06111el TOUKU HalAEM, PelIUB CUCTEMY YPAaBHEHUH.

%a—l—Amz —1,5,
Sa=-150+z z=a+15 Azx=-1,5—0,5a.

%afAm:x;

[To yc/ioBHIO KOpPeHb ypaBHEHHS TPUHAIEKHUT OTpe3Ky [—1; 1], 3HauuT
~1<a+15<1;-25<a< —0,5. (cm. puc.|271)).

4) Eciu a = —3, To 1aHHOE ypaBHEHHE He UMeET KOPHEH B chily Toro uto f(x)
TPUHUMAET TOJIBKO MOJIOKUTeNbHble 3HaueHus], a g(x) = 0 NpH BcexX 3HaUeHH-
X x, KpoMe x = —1,5, c/efoBaTeNbHO rpaduky PYHKLUHA He UMEIOT OOLINX

ToueK (cM. puc.|272).

YA
y=fx)
y=g(x)
-1,5 10 X
Puc. 272.

Omesem: [—2,5; —0,5].

1007 1) Tak Kak 10 ycJIoBHIO P # —2, TO JOMHOXKHM 06€ 4aCTH BTOPOr0 ypaB-

©—300
Henust Ha (p + 2), nomyunm: (p + 2)% - (%) =Vo+3;(p+2)?% >0
cJieBa B ypaBHEHHH CTOUT yObiBatoiasi GyHKIKsI, ClipaBa — BO3pacTaroliast

Ha [—3; +00) (yHKLMS, I0OITOMY YHCJIO 1. KOPHEl BTOPOro ypaBHenust n = 0
m6on = 1. Ilpu z — oo, kKakuM 6bl 6OJIBLIAM HU GBLIO p, JieBasi 4aCTh CTpe-
MHUTCS K HYJItO, a TipaBasi K OECKOHEUHOCTH; C JIPYroi CTOPOHbI, NpH & = —3
(p+2)?-3%3 > 0,a vz + 3 = 0. 3nauut, Ha ayue [—3; +00) y 3T0ro ypas-
HEHUS CYLLLeCTBYET KOPEeHb, U OH €IMHCTBEHHbII: . = 1.

2) Tak kak 22 + p # 0 npu Beex  # =£/—p, TO MOXKHO MPeoGPa3OBATH Mep-
Boe ypaBHenue. z* — 2(3 + p)z + (2p? — 3p +4) = x* — p? + 172 + 17p;
1722 +2(3 + p)z — (3p? — 20p + 4) = 0. dt0 KBagpaTHOE ypaBHenue. Unc,io
ero kopHeit k = 0; k = 1w k = 2.

3)Urak,p+1+n =~k Ho3Hasasn =1,umeeMmp+2=Fk;p=Fk — 2.
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Bo3MoKHBI BapHUaHTDI:

a)p = —2, HO TOT CJlyuail HEBO3MOKEH MO YCJIOBHIO.
6) p = —1, nepBoe ypaBHeHHE TPUMET BU/L:
1722 + 42 — 27 = 0, D = 4 + 17 - 27 # 0. DT0 NPOTUBOPEUUT PACCMATPH -
BaeMOMY CJIyualo uMcJia KopHei storo ypaBHenuss k = 1. [Tostomy p = —1 He
YIOBJIETBOPSIET YCJOBHUSM 3a/1aUH.

zt — 6z +4
B)p = 0,k = ZT =22+ 17 2* — 62 +4 = z* + 172%;

1722 + 6z —4 =0,D = 9 + 68 > 0, uucso KOpHel B CAMOM JieJie PaBHO 2,
MO3TOMY 3TOT CJiydal yloBJeTBopsieT ycjaoBusiM. Cymma KOpHEH 1o Teopeme,

obpaTHol Teopeme Buera: 1 + x5 = 17

Omesem: p = 0; cymmMa KOpHeH paBHa —1%.
1008! /1151 Toro, uto6bl rpaduku Gyukumil y = 219 — pr? + 4z +pu
y = 2'% — 422 4 px, HMes M POBHO JIBE TOUKHU MepeceueHHst , HeoOX0MMO, UTO-
obl ypaBuenne 20 — pa? + 4z + p = 210 — 422 + px, uMeno 1Ba KOPHA.
20 —pa?+dz+p—pr+p=0;(4—p)z*+ (4 —pz+p=0.
4- p 75 07
D > 0;
D=(4-p)?—4(4—p)-p=16 —8p+ p* — 16p + 4p> = 5p* — 24p + 16;

[TonyueHHoe ypaBHeHHe HMeET [Ba KOPHS eCJi {

12 +£+/144 — 80
5p? — 24p + 16 > 0;5p* —24p+16 = 0; p1 o = —
_ 1248 _ _12-8_4_ q
pl - 5 - 47 p2 - 5 - 5 0)87
5(p—4)(p—0,8) > 0; p< 038, p>4(cm. pucl273).
+ - +
-0,8 4 P
Puc. 273.

Omesem: (—oo; 0,8) U (4; +00).
1009! ITo ycaosuio rpacduk dyHkuun y = —pr* + |p — 4|2 v unus
y = 0 nepecekatoTcsi B TPEX TOUKAX, CJIEIOBATENbHO, YDABHEHHE
—pa* + |p — 4|2 = 0 10/KHO UMETH TPH PA3JNHUHBIX KOPHS.
2?2(—px? +|p—4]) =0, 1 =0, —pz? + |p — 4| = 0. [Tocaennee ypas-
HEeHHe J0JKHO HMeTb JIBA Pas3JIMUHbIX KOPHSI U HU OJIMH M3 HUX He paseH 0.
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p#0,
p<T,
p# 4, Tak kak [p — 4| > 0, 10
22 — lp — 4|.
p

0<p<T, [lp—4] lp — 4]
TO €CThb Tormaxzy =0; 29 = ;T3 = — .
{p;é4. ! 2 p ’ p

p=12,35614+24+3+5+6=17.

Ip — 4]
p

> 0npup >0,

Omesem: 17.
P42\ z
1010].\/4(p+1)x—8p—12:2x+p—114(2—|—2P—1) — 21— 6z,p# L.

p+2
1) Ilyctb @ = 2 + 2P—1 torna @ > 1 W nokasaresnbHast QyHkuus y = a®

Bo3pacTaer. JIuneitnas gpynkuus y = 21 — 6z yObIBaeT, Tak Kak KOSPPULHEHT
—6 < 0. [Tosromy uMcJ/10 1 KOpHel BToporo ypaBHeHuss n = 0 uu n = 1.

2)Ecimz < 0, 170 @® < 1 < 21 — 6z, TO ecTb rpaduk y = a” Je-
JKHUT HIKe nipsimolt y = 21 — 6z. Ecom ¢ > 3,5, 10 @® > 0 > 21 — 62, TO
ecTb rpadyk y = a”® pacrnoJsioxKeH Bblllle 3TOH MpsIMOK. Takum o6pa3om, B MH-
tepBasie (0; 3,5) BTopoe ypaBHeHHE ¢ HEOOXOJAUMOCTLIO HMEET KOPEHb, H OH
emuHeTBeHHblil: n = 1. 3) [TocJie Bo3BeieHHs B KBaJIpaT MEPBOr0 ypaBHEHHS
MOJIyuMM KBajJpaTHOE ypaBHEHHE, UMCJIO KOpHEH MnepBoro ypasHenus k = 0,
k = 1um k = 2. [o ycqouto, 0,5(p + 2) = k - n, 3Has, uto n = 1, uMeeM
0,5(p +2) = k,rae k € {0, 1, 2}, 3Hauut, p — uérHOE.

a)Ecan k = 0, 10 p = —2, Ipu 3TOM, OYEBH]IHO, BTOPOE YPABHEHHE HMe-
r<1
eT CMBICJ, a nepBoe npumeT Bua /—4x +4 = 2z — 3. OJ13: i ; 1,5.
=

CHCTEMa HECOBMECTHA, MO3TOMY MepBOe YpaBHEHHE HMEET CMBIC/ H YHCJIO €ro
KOpPHEH 1eHCTBUTEIbHO PABHO HYJIIO.

6) Ecim k = 1, To p = 0. Bropoe ypaBHeHHe HMeeT CMbICJI, a MepBoe
NPUMET BUJL:

T =3,
Viaxr —12 =22 — 1. OI13: x>l' S>3 dr—12=42? — 4z + 1;
/27

42?2 —8x+13 =0; D = 16 — 52 < 0. Her neiicTBUTebHBIX KOpHE#. p = 0 He
YIOBJIETBOPSIET yCJAOBUSM 3aaun. B) Ecan k = 2, 10 p = 2. BTopoe ypaBHeH1e
UMEET CMBIC, a nepBoe: /12 — 28 = 2z + 1.
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1
x> 25,
O113: T3> 245 120 28 = 40% + 4z +1; 42® — 80 +29 = 0;
Tz —l;
2
D =16 —4-29 < 0 — HeT fieACTBUTe/bHBIX KOpHeH. MTak, ycsioBusiM 3agauu
YIOBJICTBOPSIET p = —2, IPU 3TOM BTOpOe ypaBHeHHe 37 = 21 — 6x umeer

KOpeHb, HAWJIEHHbIA METOJIOM KIIPUCTAJIbHOIO B3NIsAa», © = 2; 9 = 21 — 12.
Omsem: 2.

1011} TlycTb @, — m~fi unen faHHOk Nporpeccuu, d — eé pasHoCTb.

ai,az ¢ (8;10), Tak KaK B POTUBHOM cJiyuae as € (8;10) (nporpeccusi Bo3-
pacTarolast) u motTomy as, a4 € (8;10), uTo He Tak. 3HAUMUT, a1, as € (1;3).
3ameTnM, uTo U3 yCJIOBUH a2 < 3 U ag > 10 cyeayeT, B 4aCTHOCTH, UTO

ag — a2 = (a1 +5d) — (a1 +d) =4d > 7,10 ectb d > Z, a M3 COOTHOLLEHHH

4
alzaz—d,a2<3,d>%cnenyeT,qToa1<3—£:%

Takum 06pasoM, HCKOMO€E MHOKECTBO BO3MOKHbIX 3HAUEHHI a1 COINEPKHUT-

Csl BHYTpPH HMHTEepBaJsia (1; g) [Tokakem, uTO Ha camoM JeJse I JitoOOro
ay € (1;1,25) cyuiecTByer Takoe 3HaUeHHe d, UTO MPOrpeccust

ap, = a1 + d(n — 1) ynoBnerBopsieT BceM TpeGyeMbIM B 3aJaye yCJOBHSIM.

HyCTba1:g—l,Torﬂal:g—a1,0<l< i.BOZBbMéMd:%Jr%,MMeeMI
=a+d=3—1+T4l=3-L
a3:a2+d:3—%+£+%=%,

b= d= 0 T L L
a5:a4+d:%+%+£+% 33+l<%+8<10

=2 41+T4l o043

Jlerko BHIETDL, UTO BCE Tp€6y€MbI€ YCJIOBHSI 3a/la4i BbIITOJIHEHDBI.

Omsem: (1;1,25).
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1012| [TycTb b = by — nepsbiii u/leH, a £ — 3HaMeHaTe b YKa3aHHol rorpec-

cun, 0 <z < 1. by, by & ( ) TaK KaK B IPOTUBHOM cJiyuae by € (9 7) u

9°'7

) yTo He TaK. Tak uto by, by € (%;1),TO eCTb% <b<l1,

nostomy bs € (é 9

1 <br<1l.Ecamby € (%;1),1‘01/1()3 € (%;1) YTO He TaK = by € (1 1)

3 97
1 3 1 [l.l} L 21 (l]
T0€CTb9 < bz’ < 7.T01"[18b3€ -3 ,TOECTb7 < bz < 3" bs € 0,9 ,

10 ecth 0 < ba* < % Tenepb nepecdopmyinpyeM 3ajauy B 9KBUBAJIEHTHYIO

. . 1
eil: «Haiimure Bce 3Hauenust napamerpa b, = < b < 1, Ipu KOTOPbIX CHCTEMA

3
HepaBeHCTB
% <br <1,
% < ba? < %,
) . umeer pellieHde Ha npomexyTke (0;1)». Cucrema paBHO-
L3 < 2
g <brt <z
1
bat < =5
TSy
2 < l
bx® < 3
1
brd < =
xro < 7
bt < %7
CHUJIbHA TaKOM:
bx > l,
1
b 2 > D&l
27
3.1
bx® > 9
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1
2 i T g T a5
TS g V/3b
3 i < ,1
x° < 7b7 € 3 7ba
4 < i g 1
T S S Yor
Pemaewm eé. ) )
x > %, x > %,
2 > L 1
X = 7b7 X 2 \/%7
3. 1, 1 .
e > 9p’ x > 3 9b7
1. Haiiném HauMeHblliee U3 uyHCeJI: L, 31 , %, YUUTBIBASI, UTO
vV 3b 7b 9b
1
3 <b<l.
1 1 3 2712 373
1.1) Pewunm HepaBeHCTBO - < —=. V7b > V3b, 7°b* > 3°b°,
) P I " V3h

9 1 _ 1 1
b<27 = 37b< \/%HanpOMemyTKe (3,1>.

1 1 3 4 414 313
1.2) PeluuM HepaBeHCTBO —— < . Vb > V9b, T > 9°b°,
) p 7 700

3

93 9 1 1 1
b > =;. Tak kak < =, TO Ha mpoMexyTke ( =;1 - < ——. Ta-
71 73 poMeRyIEe 3 T < Vob
KHM 00pa3oM MOACHCTEMA, COCTOSIIIAST U3 TPEX MEePBBIX HEPABEHCTB MOC/eAHEH
1
MOJICUCTEMbI, PABHOCHJIbHA HEPABEHCTBY = < T
7

- 1 1 1 1
2. Haiiném Haubouibliiee U3 yucesa =, ——, Ha [IPOMEXKYTKe (—; 1).
s 3b” /7b7 /9b P Y 3

1 1 3 2 31,3
2.1) Pe epaBeHCTBO > ——. V9b < V7b, 81b° < 7°b°,
) Peuium HepaBeHCTB 7oL 77
81 81 _ 1 1 1 (l, )
b > 343.TaKKaK 313 <3 T o0 > 77 Ha [IPOMEXKYTKE 371 .
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1 1 3 3 12 1
. Yo 2 o1 < 9 < b > _7
2.2) Pelnm HepaBeHCBO T 30 9 < 3b, 9b < 27b°, b 3
1
b> ?.Tam(akg < ? < 1, To:
1 3
7oL — HauboJIblIIee YUCIO HA IPOMEKYTKE 3 1});
L HAUOOJIbLLIEE UKCJIO HA IPOMEXKYTKE 1. v3
30 poMENYTRE 137737 )

Te. [NoJICHCTEMA, COCTOsdIas U3 TpéX nocJieAHNX HEPABEHCTB nocJenHen

1 3
CUTCEMbI paBHOCHJIbHA HEPABEHCTBY: & > T Ha MpoOMeXyTKe [?;1>;

8

1 1
> — Ha IIPOMEKYTKe [—

V3 Paccmorpum 18 yasi
% 3 . Paccmorpum nBa cayuas.

37

[.b e . Mcxonnas cucrema HEPaBCHCTB paBHOCHJIbHaA CUCTEME

%)

| —
w

1

7
1
9

1 1
9<‘°’

xr <

w

(=l

KOTOpast UMeeT pelleHHts TOr4a U TOJIbKO TOrjia, Korjaa
x >

b

w

S

3 . Pelnaem 370 HepaBeHcTBo. 9b > 7b, b > 0 = ycJIOBHIO 3a/1auu

(=
-~
S

3
B 3TOM CJlyuae yJI0BJETBOPSIOT BCe b € {?; 1).

1 V3
II.b € g; 5 ) HMcxonnasi cucrtemMa HepaBeHCTB PABHOCHJIbHA CHCTEME
< 1
Vb’
1 KOTOpast UMeeT pellieHus] TOrJia U TOJIbKO TOr/ia, KOrJia
xT > %;
1 1 3 3 2 7
% < 7T Peulaem 3710 HepaBeHcTBo. 3b > b, 2763 > b, b > 97
b > ﬂ b > ﬂ Tak Kak 1 < ﬂ < @ TO B 9TOM CJIyyae ycJio-
33 9 3 9 3 yuaey
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V21 V3
BHIO 33/1a4H YJIOBJIETBOPSIIOT BCe b € | ——; =5 ) O6bemunss cayuaun 1 u Il
V21
noJiyuaeM b € T;l

Omsem: (@, 1) )

r—3>0,x—3#1,
2c4+1>0,2x+1+#1,
1013, 0113:< 32 +1>0,3z+1#1, =x>3,2#4.
z2 >0,
6,20 — 8,4 > 0.
Perim HepaBeHCTBO
(log,_3(2z+1)) (logy,y 1 %) = (log,_s(3x+1)) (logs, 41 (6,22 —8,4)). Hns
x € OJI3 naHHOe HEpaBEHCTBO PABHOCHUJIbHO HEPABEHCTBY

log, 5 2% > log,_5(6,2z — 8,4). PaccmoTpum /aBa ciiyuasi.
1)z — 3 > 1. Torna Tak kak Jjiorapudm ¢ oCHOBaHHEM, GOJIbILIHM €IMHH-
2 > _
bl — Bo3pacTarolas QpyHKUUs, TO { LOgjr?fl > log,_5(6,2z — 8,4),

2 - >
{ 628420, 31+ OGToBA =314+, =2,

2 _ S _ _ <
xo = 4,2. [TosTomy z°—622+842>0, PN (z—2)(x—42) >0,
{ x € (—00;2) U [4,2; +00),

x> 4.

o> A =z € [4,2;+00) C O/I13.
2)0 < z — 3 < 1. Torna tak Kak jiorapucm ¢ OCHOBaHHEM, MEHBIIUM

2
> —
eJIMHULILl — yObIBatolasi QyHKIHUsI, TO log, 3 2° > log,_3(6,22 — 8,4),

0<x—3<1
22 — 6,20+ 8,4 <0, o (x —2)(z —4,2) <0, A [2;4,2],
3<xr<4 3<xr<4 3<xr<4

=z € (3;4) C O/13.

O06benunss pelieHusi B cayuasx 1) u 2), nojyuyaem, uto J1aHHOE B yCJOBHH
HEpaBEHCTBO UMeeT pellieHne = € (3;4) U [4,2; +00). [lyctb {a,} — apud-
MeTHYecKasi IPOrpeccusi, YIOBIETBOpsiiolasi TpeGoBaHusIM 3anaud. [1yctb a
— e& nepBblit wieH, a d(> 0) — eé pasHocTb. Ecsiu TOJIbKO MepBbIi U ueT-
BEPTHIH U/IeH 3TOH MPOTPECCHH He SIBJISTIOTCS PellleHHsIME HCXOHOTO HepaBeH-
CTBa, TO €CTb HE BXOAAT BO MHOXeCTBO (3;4) U [4,2; +00), TO 3T0 03HauaeT
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algsv agga
3 <ay <4, 3<a+d<d4,
BBITIOJIHEHHE CUCTEMbl HEPABEHCTB { 3 < a3 < 4, 3<a+2d<4,
4< a4 <4,2, 4<a+3d <42,
as = 4,2, a+4d > 4,2.
a < 3,
3—a<d<4—a,
3;a<d<4;a’
Haiiném te sHaueHust a < 3, NpH KOTOPbIX CHCTe-
4—a<d<4,2—a
3 = 3 7
42 —a
> = .
d> 1
3—a<d<4-—a,
3—a 4—a
5 <d< 5
Ma HepaBeHCTB ¢ 4 — g 42 —q UMeeT XOTs1 Obl OJIHO pelleHHe OT-
<d<’7a
3 3
42 —a
: <
4 <d
HOCHTEJIBHO d, @ 3TO BBITIOJHSIETCS KOT/Ia
~3—a 4—a 4,2—@} . { 4 —a 4,2—a}
max{?) e ML < min<4—a, 5 3 . Tax kak
4—a 3—a 4—a 42-a
- < —a > < e a
4 —a > 5 npua < 3,3 —a = 5 npu a < 3, 3 1
34—a 4—a 42—a 3,6 —a
= =2— = < — 2 = 2 <
B > 0npua < 3, 5 3 6 > 0npua < 3,
_3—a 4—-a 4,2—a} . { 44 —-a 4,2—@}
TomaX{S L N < min<4 — a, 5 g3 &
4—a 42—a
max 43 — a, 3 < 3 npu a < 3. [locseaHee HepaBeHCTBO paBHO-
4,2—a>4—a
3 37 0,2>0,
CHJIBHO CHUCTEME a>24.
42 —a 2a>4787
’3 >3—a,
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Takum 06pa3oM, MHOKECTBO BO3MOXKHbBIX 3HAUEHHH [1EPBOTO UjieHa apud-
MeTHyeckol nporpeccuu — (2,4; 3.

Omesem: (2,4;3].
1014} TTpeo6pasyem HepaBeHcTBO 5a > 4z + 2a+/ba — 4x + 3a?.
5a — 4z — 2av/5a — 4x — 3a® > 0, (v/ba — 4x)? — 2av/5a — 4z — 3a® > 0.
Cnenaem 3ameny t = v/ba — 4x > 0. Torna HepaBeHCTBO NPUMET BUJL
t2 —2at —3a®> > 0. 12 = a+ Va2 +3a2 = a+2a=t = —a,tz = 3a.
CuaienoBaresibho, t2 — 2at — 3a® > 0 < (t + a)(t — 3a) > 0. Pacemotpum zisa
cayuasia 2 Ouna < 0.

1)a > 0. Torna 3a > 0 > —a. [TosTomy peleHreM HepaBeHCTBA
(t+a)(t —3a) > 0 aBasercst NpoMexyToK (—o0; —a) U (3a; +00). YunTbiBas,
uto t > 0, noJyuaem, uto t > 3a. BepHémes Kk nepemenHol x: v/ba — 4 > 3a

5a — 9a?
1 Tak Kak He MeHee OJIHOr0 uJjieHa, HO He 60—
Jiee JIEBSITH UJIeHOB apu(PMETHUECKOH MPOrPeCCHH ¢ MEPBLIM UJIEHOM, PABHLIM

—|a| — 4,5, u pasHocTbIO porpeccuu, paBHoil 0,5, SIBJSIOTCS pellieHHeM HC-

_ 2
XOJHOro HEpaBEHCTBA, TO B CUJIy BUJA pEeUICHUs ITPH a > 0: (—OO; %) ,

Tpe6GoBaHKe 3a/laul PaBHOCHJILHO OJIHOBPEMEHHOMY BbIMOJHEHHIO IBYX YCJ0-
BUU: NEPBbIH UJIEH POrpPeCcCHr, paBHbIH

Sha—4r > 9a? =z <

2
—la] — 4,5 = —a — 4,5, IPUHANIEKUT TPOMENKYTKY (—oo; W), Jie-
CATBIN uJieH nporpeccuu, pasHbiil —|a] — 4,5 + 9 - 0,5 = —a He npHHaj-
2
JIEXKHT TIPOMEXNKYTKY (—oo; %). Takum o6Gpasom, noJiyuaem cHCTeMy
5a — 9a* 9a® —9a — 18
@—45< 4 4 <0, a>—a—2<0,
5a — 9a> 9a% — 9a a’>—a>0,
4 g —a, 4 2 Oa a 2 0’

az0, az=0,

(a—2)(a+1)<0, a€(—1;2),

ala—1) =20, a € (—o0; 0] U[1l;+00), =a€ {0}U[L;2).

a >0, a>0,

2)a < 0. Torna 3a < 0 < —a. [TosTomy pelieHneM HepaBeHCTBA
(t+a)(t —3a) > 0 aBasercs NpoMexyToK (—o0; 3a) U (—a; +00). YunTtbiBas,
utot > 0, noJsiyyaem, uto t > —a. BepHémcs K nepeMeHHol z: v/ba — 4z > —a

5a — a?

Sha—4dr >ad’ =z < 1 9~ Tak Kak He MEHee OJIHOTO yJjieHa, Ho He 60-

H3znarenbcto «/lernon» www.legionr.ru



Perenne z3agaun| 1015 434

Jiee JIeBSITH U/IeHOB apU(METHUECKOH MPOrPECCHH C MEPBBIM YJIEHOM, PABHBIM
—|a| — 4,5, 1 pasHocTbIO Nporpeccuu, paBHoil 0,5, SBJSIOTCS pellieHHeM HC-

_ 2
XOJIHOTO HEPaBEHCTBA, TO B CHJY BHJA pellieHus npu a < 0: (—oo; &LTCL),
TpeOGoBaHKeE 3a/laul PaBHOCHJIbHO OJIHOBPEMEHHOMY BbITNOJIHEHHIO IBYX YCJ0-

BUH: TIepBbIH UJieH MPOrpeccuu, paBHbIN

5a — a?
4

WJIeH Nporpeccuu, paBubiit —|a| — 4,5 + 9 - 0,5 = a He NPHHALIEKHUT POMeE-

—la] — 4,5 = a — 4,5, IpUHA/IEKUT TPOMEKYTKY (foo; ), JIECSIThIH

_5a —a?
HKYTKY =00, = . Takum o6pasom, rnoJsiyuaem cucremy

2
a_4,5<5a;a’

4
2

5a1a <a,
a <0,
a’?—a—18

4 <0, a>—a—18<0,
a2 —a a?—a>0,

4 >0, a <0,
a <0,

1-V73 1+ V73 1—V73 1+V73
a— a— <0, a€ ; )
2 2 2 2
ala—1) >0, a € (—o0; 0] U[1;400),
a <0, a<0
=
(1\/ﬁ >
=a€ |—5;0].
2

O61benunss cayuau 1) u 2), NPUXOJAUM K OKOHUATEJNLHOMY OTBETY

1—-+v73
€ (—‘/_;o] U L2).

2
1—

Omeem: (Tm;o} U1;2).

1015} 1) Tak Kak 1M0JAKOPEHHOE BbIpaKeHHE apUPMETHUECKOTO KBAAPATHOIO
KOPHS1 JJOJ2KHO TIPUHUMATh TOJIbKO HEOTPULATeNbHbIC 3HAUeHus, TO = —1.
Uucsuresb onpelesét npu z > —1. Pasjoxum ero Ha MHOXKHTEJIH:

47z — 322 + 68)v/z + 1 = (17 — 2)(3z + 4)v/z + 1. 3namenaresib
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log, (22 — 24z + 144) — 6 = log, (z — 12)? — 6 = 2(log, |z — 12| — 3) ne
onpeJiesiéH Mpu z = 12, MOCKOJIbKY Jiorapudm He onpeeséd B Touke 0. Haii-
1éM Hyq1 3HaMeHaTesist: logy | — 12| —3 = 0, log, |z — 12| = 3, |z — 12| = 8,

z=4wmzx = 20.
(17 —2)Bz+4)vVr+1
2)P =
) Pynxuna f(z) 2(log, |z — 12 — 3)

x # 4, x # 20, x # 12 u HenpepbiBHa. Haxonum 3Haku pynkuuu: f(21) < 0,
f(19) >0, f(13) < 0, f(11) <0, £(0) > 0, cm. puc. /435

(PN -+ ¥
-14 1217 20 X

Puc. 274.
3uaunr, f(z) > 0 < x € [—1;4) U [17; 20).

onpejesieHa npu x = —1,

3) Myers o = 237" — 1. Torna 270" = £ g__l, 95-t" —39. 21 _

8
—4(r+1),2 =16 (27")* =16. & 341)2 = (””41)2, 25—b" _
8 g (z+1)?  o_ 1 _
—427b +9_4(x+1)—2-T+9_5(8(x+1)—(x+1)2+18)_
:%((—( +1)2+8(x+1)—16)+34):%(34—(3:—&-1—4)2):

= 17 — %(az —3)2 = y < 17. Tlo yc/I0BHIO, H UHCJIO T M UMCJIO Y SBJISA-
IOTCST peLleHHsIMH HCXOHOTO HEPABEHCTBA, TO €CTh MPHHAIEKAT MHOMKECTBY
[—1;4) U[17;20).

4)Tak kak 3 — b2 < 3,700 < 237%" < 8 otkyna —1 < 230" — 1 < 7,
10 ecTb —1 < x < 7. 3Hauut, cayuait x € [17;20) neBo3mozxken. Cieno-
BatesibHO, € [—1;4). Hanee, dyukuns y = 17 — %(1’ — 3)? e umeer Hu

OJIHOW TOUKM MMHUMYMa, MIOCKOJIbKY €€ rpaduKoM siBJisieTcsi napa6oJia, BETBH
KOTOpPOH HarpaBJieHbl BHU3. Ha oTpeske Takasi pyHKIUHMsSI MOXKeT TPUHUMATD
HaWMeHblllee 3HaueHue JIMIb Ha ero KOHLAX: y(—l) =9, y(4) = 16,5, u,
sHauut, y > 9. Takum oGpasom, ciyuail y € [—1;4) HEBO3BMOXKEH, O3TOMY,
y € [17;20).

5) [TockousbKy Touka (3; 17) siBsisieTcsi BepILIMHON MapaoJibl

1 ,
y=17— i(x —3)%, 70 = 3 — eMHCTBEHHAsI TOUKA MAKCHMYMa HA3BAHHOM
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(YHKLMH, 8 Yyaug = 17. B mpomexkytok [17;20) nonajgaer ToJabKO 0JIHO 3Ha-
ueHue PyHKUMH Y(X) — Yyaug = 17; 1pu 31om & = 3. OTcioza, 230 _ 1 =3,
230" =92 3 2 =92 h=+1.

Omesem: =+1.
1016| /1aan pewenust:

1) Haitném O13.

2) PeliiiM HCX01HOE HEPABEHCTBO.

3) Boinuiem ycioBusi Ha d W a, Tie @ — MEPBBIi UJIEH TPOTPECCHH.

4) TMonyunum orpaHuveHHst HA d W TIPUBEJEM MPUMEpPbI apU(MeTHYeCKHX
TPOTPECCHi C TAKHUMH Pa3HOCTSIMH.

6—2>0, z < 6,
Pewenue. 1)O[3: < logsx —2 # 0, r#9, 0<z<6.
z > 0; z > 0;

2r _ ko o T T o

2 5-2% 4+ 4)(logy z — 2) <o (27 = 1)(2* — 4)(logy x — 2) <o,
logs z — 2 logs x — 2
Peaem merosom uHteppasios (cMm. puc. [275). Yuutbisas OJI3, nosyuaem

(0;2] U [4;6].

2)(

0 2 4 9 x
Puc. 275.

3) O603HaunM MepBbId UjieH apudpMeTHUeCKOH nporpeccuu uepes a. Torna
YCJIOBHSI HA TIPOTPECCHIO SKBHUBAJIEHTHBI CJIE/IYIOIIMM HEPaBEHCTBAM Ha a U d:
d>0,a>0,a+d<2,a+2d>2;a+3d<4; a+4d > 4; a+ 5d < 6;
a+ 6d > 6.

a>0, 6 a+d<2, 4
4){ o+ 5d < 6: oTkyna d < 5 { a+6d>6: oTKyna d > 5‘Ter1epb
MOKaxKeM, UTO 3TH OrpaHUUeHHUs! Ha d SIBJISIIOTCS JOCTATOUHBIMH.

[Ipul < d < g noJsioxkuM a = 0. Jlerko Buaerh, uto nporpeccusi a, a +d, . . .,
a + kd, ... yloBJIETBOPSIET HEPABEHCTBAM U3 MyHKTa 3).

[pu % < d < 1 nonoxum a = 2 — d. JIerko BujieTh, utTo nporpeccust a, a + d,

...,a+ kd, ... TakxKe yIOBJETBOPSIET HEPABEHCTBAM U3 TTYHKTA 3 ).

l'lpumeqaﬂl/le. HpI/I OqJOpM.HeHI/II/I peueHusa 1Jisg HaX02K/1€HHs1 MHO2KeCTBa
BO3MOXKHbIX 3HaYeHHH d Mbl He BBIMHCHIBAJH BCE HepaBEHCTBa, KOTOPbIM
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JIOJIXKHBI YIOBJIETBOPATD UJIeHbl JaHHOH nporpeccu (M3 coobpaKeHui 60Jb-
1LIel TPO3PAYHOCTH peLleHHs ), a cpady BbIOpaJIi Te U3 HUX, KOTOpbIe Jal0T ca-
Mble «CUJIbHblIE» OrPaHHUCHUS Ha 3HAUEeHUs] TapaMeTpa d.

4 6
Omesem: 5 <d< 5

1017| Haiiném cnauana o6nactb onpeesnenus pyHkuun. GyHkumst onpenesne-
Ha, Korjla MoJIKOPpEHHOE BbIpaxK€HHUE OMpeae/IeHO U HEOTpULLATEJ/IbHO, TO €CTh
r—32>20,
(172 — 66 — 2?) - 41oggy; 5V 2 .

= 0;
V(z—5)2-8
x =3,

— (z—11)(x —6) - Va — 3,
|z — 5] —8
Oﬂpe]le.HI/IM MPOMEKYTKH 3HAKOIMOCTOSIHCTBA YUCJAUTEJ/IA U 3HaMeHaTesIs1 1pOo-
OH B JIEBOI UACTH 2 — Or0 HEPABEHCTBA:

—(z—11)(z—6) 20,6 <x < 11. (xll)(x6)<0,[

= 0.

T <6,
x> 11.

— 1
w5 > 8 |70 > s 8 R c a5 <8,
5—1x>8; T < —3.
-3 <z <13
Jpo6b noJIoxKUTENbHA, KOTJA YHCAUTE b U 3HAMEHATeb OJIHOTO 3HAKa. Takum
T =3,
3L <6,
obpasom, { — (x —11)(z —6)- Vo —3 > 0; {11<x<13.
|z — 5] — 8

logZ a 12 +10 =logZa 1 +10 = log? a —4log; 5a+10 =

85 logs, 125 = %8s logs, 5 = %8s &5 N

= logg a — 4logs a + 6. I1yctb logs a = ¢, Toraa nepsoe uucso pasHo (t + 2),
a Bropoe — (t? — 4t + 6).
Hatiném, npu Kakux 3HaueHUsIX ¢ MepBOe UUCJ0 MPUHAIEKUT 06J1aCTH ONpe-
JleJIeHH s TaHHOH yHKLHH:

3<t+2 <6, 1<t <4,

11 <t4+2<13; 9<t <1l
Haiiném, npu Kakux 3HaueHUsiX £ BTOpoe UMCJI0 MPUHALIEKHUT 06J1aCTH orpe-
JleJIeHUs1 TaHHOH (PyHKLHU:

3K —4+6<6, (1)

1< —4t+6 < 13; (2).
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77N & 5

4 6 X

& Za—»

2 g X

S 7////7 Y/ ////) G

2 4 6 8 X

Puc. 276.
(1): 12— 4t +6 > 3, t2—4t+3>0, (t—1)(t—3) >0,
2 — 4t +6 < 6; 2 — 4t < 0; t(t—4) <0;

NS 0<t<1,
t23, 3<t<4
0<t <4 ST

12— 4t +6 < 13; 12— 4t -7 <0;
peutasi 06a HepaBEHCTBA ITOH CHCTEMbl METOJIOM HHTEPBAJIOB, MOJIydaeM:

12 — 4t +6 > 11, 2 —4t—-5>0,
o (

{tg_L (2 - V1l <t < -1,

t>5,

S VIT<t<24yil LOSt<2+VIL
o<t <1,

3<t2 —4t+6 <6, 3<t <4,

ngﬁ—#+6<l& Clo_Vil<t< -1,

| 5 <t<2+ V1L

3HaueHus1 ¢, IPU KOTOPbLIX 06a YuCJa MPUHAJIEKAT 00JACTH OMpejieseHus
0<t<1,

3<t <4,

2 -1l <t < -1, t=1,

5<t <24+ /11, 3<t<4

1<t <4,

9<t <11,

BepHémcs Kk 3ameHe: t = 1,logsa = 1,a = 5.3 <t < 4,3 <logsa < 4,
5% <a < 5% 125 < a < 625.

JIAHHOU (DYHKIMH:

Omesem: {5} U [125;625].
1018! [nan pelenusi:
1) Beiuuiem O/13.

2) YIpOCTHM H pellnM HepaBeHCTBO.
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3) PaccmoTpum cityuan pacnosioxKeHHsi a OTHOCHTE/IBHO pelleHHil Hepa-
BEHCTBA M HalAEM Te 3HAUeHUs a, NPU KOTOPBLIX @ U 8 — 2% yJ0BJAETBOPSIOT
TpeOOBaHHSAM 3aaUH.

x> 0,
1) Buimumem OJ13. { 22 — 102 424 > 0,
3sin® & + 2cos? & + cos x # 0;
TaK Kak 3sin? z + 2 cos? z + cos & = 2 +sin z +cosx > 0 [pH BCEX X, TO 3TA
(x—4)(z—6) >0, x =6,
x> 0; O0<z<
(z—4)(z—6)(8""2—3-4""2+3.2"2 — 1)(logy x — 3
3sin® x + 2cos? z + cos x

(x —4)(z — 6)(8°72—3-477243-2272—1)(log, ¥ —3) < 0; (3HameHaTelb,
KaK Mbl TIOKa3aJIH, MOJIOKUTEJIEH ) TT0 (hopMyJie KyOa pasHOCTH YIPOILAeM Bbl-
pakeHHe BO BTOPOH CKOOKe:
(2272 — 1)3(logy * — 3) < 0. Pewaem metoom unrepsasos, yuutbisast OJ13
(cMm. puc.|276). Pewenust nepasenctsa: [2; 4] U [6; 8].

3) Tak Kak 8 — 2% He JOJIKHO SIBJISITbCS pellieHHeM HepaBeHCTBa, HO
8 — 2% < 8, TO NOJKHO BBINOJHATLCA HEPaBEHCTBO: 8 — 24 < 6; 2¢ > 2,
a > 1. YucsieHHO# MoACTaHOBKOH yOexknaeMcs, uto a = 2, 3, 4 He yI0BJIETBO-
pSIIOT YCJIOBHIO 3a/laul. @ = 5 — Y/IOBJETBOPSIET BceM TpeOyeMbIM YCJIOBH-
M. (TPOBEPBLTE 3TO CaMOCTOAATEbHO ) CieloBaTeIbHO, MUHHMAJbHOE LEJIoe a
paBHO 5.
Omeem: 5.

CUCTEeMa paBHOCHJIbHA CUCTEME {

4.
)<O;

2)

22 —Tx+13>0,
1019} 1) Boimuwem OJ13. { log; (22 — 7z + 13) > 0,
x> 0;
2?2 —Tr+13>0,
22 —Tx+13>1,
x> 0;
T >4,
O<z<3.
2)x = 3ux = 4 ABJSIOTCSH PELIEHUSIMH, a ITPH OCTANbHbIX T
Vlog, (22 — Tz + 13) > 0, 109TOMY MOXKHO YIIPOCTHTL HCXOJHOE HepaBeH-
CTBO, MOJIEJIUB 00€ YaCTH €ro Ha MOJI0KUTEJNbHOE UHCIIO.
12% logyo x4+12—12logo 2 —12% < 0; 12%(log1 2 —1)—12(logy, 2—1) < 0;
12(12°=t — 1)(log;p z — 1) < 0; Pewaem MeTo10M HHTEPBAJIOB, YUHTHIBAS
OJ13 (cMm. puc.277). Pewenns HepasencTsa [1; 3] U [4; 12].

22 =T +1220; (z —3)(z —4) > 0;
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& (Zy y
1 1 X
72, & >
0 3 4 x
772, 7 2>
1 3 4 12 X

Puc. 277.

3) Tak KaK 4HCJI0 a He IOJIKHO SIBJISITHCS pellieHneM HepaBeHCTBa, To a < 1
win a > 12. Ho ipu @ > 12 umeem: 3472 > 3 + 30 u Mmexny uncnamu a u
3 + 392 pewenuii HepaBeHcTBa HeT. [TosToMy 3Hauenusi @ > 12 He yjoBJie-
TBOPSIIOT YCJIOBHSIM 3a/iaun U @ < 1. Jlerko BHAETh, 4To @ = 0 yAOBJAETBOPSIET
BCEM YCJIOBHSIM, TO €CTh SIBJISIETCST HCKOMbBIM 3HAUEHHEM.

Omeem: 0.

1020. [Tpeo6Gpasyem HCXOIHOE HEPABEHCTBO:
3% —6a+3 12 10a + 2
+ <
a—2 (a—2)(3*—=3+a) 3—a—3"
(3% —6a+3)(3°+a—3)+ (¢ —2)(10a + 2) + 12
(a—2)(3* —=3+a)
(3%)? — 3" .50+ 4a* + 3a — 1
(a—2)(3* —3+a)
t? —t-5a +4a* +3a -1

(a—2)(t—3+a)

5a 4 /2502 — 4 - (4a2 + 3a — 1)

/

<0,

< 0. CnenaB 3ameny t = 3% > 0, nojy-

UHUM HEpaBEHCTBO < 0. Haitném kopuu Tpéxunena

t?—t-5a+4a*+3a—1:t1 9 =

2 b

5a + v/9a? — 12a + 4 5a + +/(3a — 2)?

t12 = yt12 = ,
2 2

5a £+ (3a — 2

t10 = % =1t1 =a+1,ty = 4a—1. Takum 06pazom, NpUXOJUM K
t— D)t —(4da—1

HEpPABEHCTBY ( (a+ D) (4a ) < 0. Bocnosibdyemest MeTO10M MH-

(a—2)(t - (3—a))
TEpBaJIOB ISl €ro pelleHusl. 3HAK JIeBOH UacTH HepaBeHCTBA OyJIeT 3aBUCETh
OT 3HaKa BblpaxkeHust (@ — 2), MOITOMY PACCMOTPUM [[Ba CJIyyast:

1)a < 2, rorna a — 2 < 0. B 31oM ciayuae peleHde HepaBeHCTBAa OTHO-
CUTEJIbHO ¢ Bcerna OyleT colepKaTh MPOMEXKYTOK [to; +00), te tg > 0, HO
TOI/Ia PELICHHE HEPABEHCTBA OTHOCUTEJILHO & OYAET COAEPKATh MPOMEKYTOK
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lo t()' +00) U MHOXKEeCTBO elleHHH HMCXOJHOI'0 HEpaBEHCTBA HeE 6 J1eT B-
3 )
JISITbCS OTPE3SKOM.

= ¥ = ¥
3-a 0 a+1 4a-1 X

Puc. 278.

2)a > 2,t0oectba—2 > 0. Torna (4da — 1) —(a+1) =3a—2 > 0,
(a+1)—B3—-a) =2a—2>0,azHaunt,3 —a < a+1 < 4a — 1.
Torna o MeToly HHTEpBAJIOB (CM. PUCYHOK|278) pellieHreM HepaBeHCTBa OT-
HOCHTEJIbHO t OyaeT MHOXKecTBO (—00;3 — a) U [a + 1;4a — 1], Ho t > 0,
nostoMy ecan 0 € (—o00;3 — a) U [a + 1;4a — 1), To cpenu pelenuil Hepa-
BEHCTBA OTHOCHTEJIbHO ¢ OyeT coaepxkathest npoMexkytok (0;¢g]. CioenoBa-
TeJIbHO, MHOXKECTBO PELLEeHHIT HCXOHOT0 HepaBeHCTBa Oy/IeT COAepKaTh MPO-
MeXKYTOK (—00;1ogs to] ¥ MHOXKECTBO peLlIEHHH MCXOJHOrO0 HEpPaBEHCTBA He
OyJeT SABAATbCS OTpe3koM. TakuM 06pa3om, 4ToObl MHOYKECTBO pelleHnil ue-
XOJIHOTO HEpaBEHCTBA ObIIO OTPE3KOM, HEOOXOIUMO H JI0CTATOUHO BbIMOJIHE-
Hust yesopust 0 € [3 — aja + 1) = { CSH__Tig’ < a > 3. Ilpu stom
pellieHHeM HepaBeHCTBA OTHOCHTe/bHO ¢ OyneT oTpe3ok [a + 1;4a — 1], a
OTHOCHTE/bHO & — oTpe3okK [logs(a + 1);logs(4a — 1)]. Ero ainHa paBHa

logs(4a — 1) — logg(a + 1) = logg 4;_;11, 10 yCJIOBHIO OHa MeHblie 1.
Takum 06pa3om, 3HAUEHHsT a HAXOJUM M3 HepaBeHCTBA logs 45_;11 <le
4a —1 4a —1 a—4
- 2
0 < ) < 3. Ilpu a 3 umeem 0 < ) <3<:)a+1<0®
a € [3;4) npua > 3.
Omesem: [3;4).

1021} Ecan 36 > 1, TO HCXOJHOE HEPABEHCTBO PaBHOCHJBHO CHCTEME
x

HEPaBEHCTB:
logo.1 (0,12 — 1,1] < 1, 10,1z — 1,1] > 0,1,
logg 1 0,1z — 1,1| > 0, 0,1z — 1,1| < 1,
36159, T 06=2
x x
x # 0; x # 0.

Peliennem HepaBeHCTBa

@ > 0 sisisiiotesi 3Hauennsi x € (0;18).
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_ {01z —11, npuz > 11,
PackpbiBast moayiib: |0,1z — 1,1| = 11—0,1z, npuz < 11.
3ametum, uto x # 11 no O.J1.3.

[Ipu z > 11 umeem

0,1z — 1,1 > 0,1, x> 12,

0,1z — 1,1 <1, T < 21, )

T < 18; r < 18.

[Ipn z < 11 umeem

1,1 = 0,1z > 0,1, x < 10,

1,1 -0,1z < 1, x> 1, )

z <11, & » <11, =z € (1;10).

x> 0; x> 0.

Takum o6pasom = € (1;10) U (12;18).

Ecin 0 < 3x_6 — 1 < 1, To UCXOHOE HEPABEHCTBO PABHOCUJILHO CHCTEME
HEepaBeHCTB!

10g0,1 |O,1l’ - 171| > 1a ‘O,].fﬂ - 1,1‘ < O,]_7

log 1 0,1z — 1,1| > 0, 0,1z —1,1| #0

0<36 1.1, “V11<30 o

T T
z # 0; x #0.

Pewennem nepasenctBa 1 < 396—6 < 2 aBasercst untepBan x € (18;36). 3na-

UUT, IPU PACKPLITHH MOJLyJ1s1 paCCMaTpUBaeM TOJIbKO cJiydaid z > 11.

0,1z — 1,1 < 0,1, r <12,

x> 18, r > 18, Peluenuii ver.

r < 36; z < 36.

Hrak, pelieHHeM JIOTapU(PMHUUECKOr0 HepaBeHCTBA SIBJSIOTCS 3HAUEHUS
x € (1;10) U (125 18).

Tenepp HaiinéM a, MpU KOTOPBIX UMCIA G—I_g u 2 Z—Jrg NPHHAJLIEKAT
a \ o=

mHoxecTBY (1510) U (12;18). [TocJie 3ameHbl ¢ = Z+§

HeoOXO0JIMMO BhbIsIC-

HHUTb, KOIJIa Yncsa ¢ U \% npuHaaiexar MHoxkecTBy (1; 10) U (12; 18). Tak kak

2
t> 1,100 < == < 2. CiieoBaTe/NBLHO, TTIOJYUUM COBOKYIMHOCTb CHCTEM Hepa-

Vit

BEHCTB!
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1<t <10,
2
0< =4 <2,
NG
12 <t < 18,
2
0< =<2
Vit
Perenuem nepBoii cucrembl sipjisiercst unrepsadn t € (1;4). Bropast cucre-
Ma peleHUH He UMeeT.

C yuéToM 3aMeHbl MoJTyyaeM:

a=3 4 —8 -9 a< =5,
a+5 a+5 9
a—3 _ . —3a-23 ., |a<-7%.
a+5<4, . < 0; 3

Omeem: ( — oQ; —7%).

1022| Ecan 3 — \/z > 1, TO HCXOIHOE HEPABEHCTBO PABHOCHJILHO CHCTEME
HepaBEHCTB:

logy 5 (05| — 5| —1,5) < 1, 0,5/ — 5| — 1,5 > 0,5,
logg 5 (0,5|z — 5| — 1,5) > 0, - 05|z — 5| — 1,5 < 1,
3—Vr>1, VI <2,
x 2 0; x 2 0;
|z — 5| >4,
|z — 5| <5,
T e < 4,
x> 0.

T —95, Ipux = 5,

O—x, npuz < d.

x < 4, To paccMaTpHBaeMm JHlIb TOT ciyuai, Koraa < 5. [Toayunm cucremy
5—x >4, T <1,

[To onpenesiennio Mmoyssi yHKIWMM: |x — 5| = { Tak kak

i<z7< 5 & iig: =z € (0;1).

z = 0; x> 0.

Ecmu 0 < 3 — y/z < 1, TO HCXOJIHOE HEPABEHCTBO PABHOCHJIBHO CHCTEME
HEPABEHCTB:

logg 5 (0,5|z — 5] — 1,5) > 1, 0,5|z — 5] — 1,5 < 0,5,

logg 5 (0,5]z — 5| — 1,5) > 0, 0,5z — 5/ — 1,5 > 0,

0<3—Vx<l, < VT > 2,

x> 0; VT < 3;
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|z — 5| < 4,
|z — 5] > 3,
=
x> 4,
x <9.
Jnst x > 5 nosyunm cucremy
T —5 < 4, z <9,
r—5> 3, T > 8, )
v 4 & ) =z € (8;9).
r <9 r <9.
Jnst ¢ < 5 nosiyuum cuctemy
5—x <4, x> 1,
5—1x >3, T <2, .
Peluennti ver.
>4, T >4,
<9 r <9.

Taknum 06pasoM, pelieHHeM JIOrapuMHUECKOTO HEPABEHCTBA SIBJISIOTCS
sHauenusi z € (0;1) U (8;9).

[Ipeo6pasyem BbipakeHue:

2
a+1 at+l _a+1 2 l+a
0L—1+2(a—1)2 a—l( +a—1> (1—a>
UTo6bl HAUTH @, HY?KHO PELIUTD CJE/lyIOlIHe CHCTEMBI:

0<ita g g<ifa o 0<ifa o
1—a l1—a l1—a

2 2 2

0< (itae) 1. | g< (Lt <9 | s< (it <9;
1—a 1—a 1—a

8<if§<&

2 HOCJIQ[[HI/IQ Tpl/l CHUCTEMbI peI_UQHI/H/“I HE UMEIOT.
0<(}t2) <1

B pesyJibrare nosyuum:

1+a
1—a

2
O<(1+a> < 1;
1—a

dTta cucrema, oueBHHO, UMeeT peltene ¢ € (0;1). Bropasi cucrema peliieHuit
He umeeT. C yuéToM 3aMeHb! oJyuaem

0< <1,

Crnenaem 3ameny: t = 1T Torﬂa{ 0<t?<1;
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1+a

1fa>0 {a>—1,
1—a

Omesem: (—1;0).

1023 Tak xaxk Gokosbie rpann SBA u SBC neprneHamKy/sipHbl MJI0CKO-

ctu ABC, To pebpo S B neprneHauKyasgpHo miockoctd ocHoBanust ABC. Ilo

ycaoButo SM : MA =1 : 2. O6o3nauum SM = z, torna M A = 2z. Tak

KaK CeKylllasi JI0CKOCTb napadJesbha npsimeim AC u SBu SB 1 ABC, 10

M N FP — npamoyro/ibhuk (cM. puc. 279). Haiiném x. M3 npsmoyro/ibHoro

ABAS: SA? =36-3464=172=4-43; SA = 243. SA = 4 22 = 3.
2\/_

= ——. Haiiném AC u3 AABC 1o TeopeMe KOCHHYCOB:

Puc. 279.

AC? =100+64—2-10-8- % =84 =4-21, AC = 2/21. Haiiném M N.
Tak kak MN || AC, 10 ASMN ~ ASAC. Orciona: MY — 2 _ 1
AC 3z 3

MN = A30 2‘/ﬁ. Haiiném M P. Tak kak M P || SB, T0

AAPM ~ AABS, ML _ 2. yip_ 4\/3 Sy npp = MN - MP =

6/3 3
2\/_4\[_8\[

Hckomblit 00 bEM Vapyne = % -H-S = 87\/? - H, rne H — BbIcoTa nu-

paMu/ibl, orylileHHasi U3 BepluHbl A Ha rpaib M N FP. Tak kak AC' || M PF,
TO B KauecTBe BbICOTbl H MOXKHO B3§ITb PACCTOSIHHE MEX]y NapaJijie/ibHbIMH
npsimeiMi PF u AC. I1poseném BH 1 AC, rorna H K — BbIcOTa THPAMU/BL.
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BH -AC _ BH -2y21
2 2

SaaBC = % 10+ 8 -sin60° = 20v/3. Saapc =

. _ T _ 20 _ 25 40
[Tostomy: 20+/3 = BH - /21; BH ﬁ.HK sBH Wil

. 8V7
Haiiném Vapyneg = 5 34—\% = %

320
20

1024/ Pewenue. Cuenaem ueptéx (cm. puc.|280).

Omesem:

Puc. 280.

[lycth @ — nyuHa pebpa npuambl. [1poBeném Boicoty A1 M TpeyrojbHHKA
AAD. Tak kak LA1AD = 60°, T0o AM = %. Ananornuno, N — cepeu-
Ha AB. Ilyctb A1 P — Bbicota npuamsbl. [lo Teopeme, o6paTHOl Teopeme o
TpEX nepreHankyasipax, nojayuvaem PM 1L AD, PN | AB. NAAM =

= AAAN = NAYMP = ANAINP = AAMP = AANP ( no npusHa-
KaM PaBeHCTBA MPSIMOYTOJIbHBIX TPEYTONbLHUKOB). A 9TO 3HAUMT, UTO TouKa P
Jexxut Ha auaroHann AC keanpata ABC D, npuuém, tak kKak AM = MD,
MP || DC, 1o P — cepenina auaronand AC, To eCTb LEHTp KBajpara
ABCD. Torna AP L BD (10 cBOHCTBY aMarosaJeit ksaapara), AP L AP
(Tak kak Ay P neprienaukyJsipHa niaockoctd ABC'). CienosatenbHo, AP nep-
NeHIKYJIsipHa MJ0cKocTH A1 B D (110 pu3HaKy nepreHanKyJsipHOCTH PSIMOK
U 1JIocKocTH), a 3Hauut, AP | A;D, tak kak A;D € A1 BD. Ilpsimasi AC
nepreHauKyJsipHa naockoctd Ay BD, conepxkaiieil A1 D. 3HauuT, yroa Mex-
ay npsimbimd AC' 1 A1.D pasen 90°.

Omeem: 90°.
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1025! TTponosmkum PQ 1o nepeceuenusi ¢ npsimoii CCy (em. puc. [281). U
nycTb S — Touka MX nepeceuenust. [lycts K — Touka nepeceuenuss AS u
miockocet A1 B1C1D;.

[lnan pewtenust:
1. Haxonum nuiowanps Tpeyrosnbiuka C PQ).
2. Haxomum SCy, C1 K.

3. Jlokasbiaem, uto Cy K — Guccekrpuca yrina B1CiD;. JlokasbiBaem,
uto yros C1 K Q) npsmot.

4. Y6exnaemes, uto R — Touka nepeceuenusi QK ¢ B1Cy. B tpeyrosb-
Huke C1 QR Bbicota C1 K Tak:Ke OGUCCEKTpUCA. 3HAUUT OH paBHOGEIPEHHDIH.
Haxomnum C1 R.

5. C1 R nepnenaukynsipao miockoctd C' PQ. Boiuncsasem 06bém CPQR,
ucrnodibays niotianas C PQ v by Ch R.

S
Bl R / C]
| K,
I /
WA
I D,
L
1 /
LS P
1 //
v
Bi/ /L ____ __JC
///
,/
A D
Puc. 281.

Peuienue. 1. SCPQ = SCDD101 — SPQDl — SQ010 — SCPD,

SCPQ:17~10—%(7~7+3~10+3.17):7O.
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2. V13 nono6us tpeyrosibHukoB SC1Q U P D1 Q) umeem
SC; : PDy = C1Q : D1Q. VI3 ycnosuii 3anaun Haxoqum PDy =7, D1Q = 7.
Takum o6pazom SC1 = 3. I3 nopo6us tpeyronbhnkos SC1 K u SC A umeem

C1K : C1S = CA : CS. Haxomm C1 K = %ﬁ

3. M3 napajiensioctu C1Q u CD, C1 K v C A caiesyert, uto yroJ
/QC1 K = 45°. To ectb aaist yraa D1 Cy By iyu C1 K siByisietcst GUCCEKTPUCO.
[Mycts QK — nepnenaukyasip kK C K. Torna tpeyrosbhuk QK'Cy — npsiMo-

yroJibHbii paBHoOenpennbiii. Haxomnm QK = ¥ = QK. 3nauut Touka

K’ cosnanaer ¢ toukoit K. Urak, QK | C1 K.

4. Toukn Q u K Jexar B mjockoctd AP(Q), ciefoBaTe/lbHO U BCS Mpsi-
Masi QK JIeXKUT B 3TOH MIOCKOCTH. 3HAUUT TOUKA NepeceueHus eé ¢ npsiMou
B1Cy; — 310 Touka R. B tpeyrosbauke C1 QR Bbicota C1 K Takxke GHCCeK-
TpUCa, 3HAUYUT, OH paBHOGenpeHHbIH. Ch R = C1Q = 3.

5. C1 R neprienauky.isp k njaockoctn CPQ, nostomy Vepor =

= %SCPQ -C1R = 70.

Omsem: 70.
1026| /lano: B npsmyto npusmy ABC DA’ B'C’' D’ Bnucan UMIMHIpP C OCbIO
O0', ABCD — pom6, ZBAD = 30°, Sgox. yun. = 7, Vip. = 28.
Haimu: d(OO’,CD").

B C

o

A H D
Puc. 282.

Pewenue. Cnenaem ueptéx (cm. puc.|282).
[Tockosbky OO’ || CDD'C’, to d(OO’,CD') = d(OO',CDD'C") = r, rne
7 — paauyc ocHoBaHHs LuauHapa. Pacemorpum pom6 ABCD. Beicora BH
paBHa 2r. Tak kak ZBAD = 30°, 10 AB = 2BH = 4r.
Seok. uun, = 2mrh =7 = 2rh = 1.
Vip. = AB?sin30° -h=2r’h=4r=28=r="1.

Omesem: 7.
1027 1ano: 6okoBble rpanu nupamuabl SABCD cocTaBisiioT paBHble YIJbl
¢ TIocKocThio ocHoBanust, ABCD — pom6, ZBAD = 60°, O — ueHrp; B
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SABCD Bmvcan Konyc ¢ ocbio O0’, SO’ : 'O = 3 : 5,

Vi, = 8.
Haiitu: Vo,

Puc. 283.

Peuwenue. Cuenaem ueptéx (M. puc.|283).
[Tycte A’B’C'D’ — pom6, BbiceKaeMblil Ha MUpaMKJIe MI0CKOCTbIO OCHOBA-
nust konyca. [Tosioxxum SO’ = 3h, A’B’ = 3x, torna OO’ = 5h, AB = 8.
Paccmorpum pom6 A’ B'C' D’ (ewm. puc. 284)).

Puc. 284.

Tak kak ZO'A'B’ = %LO’A’D’ =30°,10 A'O' = A’B’ cos 30° =

3Bz A0 _3VBr oy, 1o gy 450y

T

2 2 4 T3 16

2
Vsapcp = —A32 sin60° - SO = 56433 \/_ .8h = 25% h
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Takum 06pasom, Vion, — 45V3m _ v, 45v/3m 4096 _ 45

Vi, 4096

4096 73
Omesem: 45.

1028| [Tano: SABC — npasusibHast nupamuaa, O — uentp ABC,

A'B'C" || ABC, P —uentp A'B'C’,SP : PO =3 :4,Vsapc = 343.
Haiitu: VOA/B’C’-

Puc. 285.

Pewenue. Cnenaem ueptéx (cm. puc.[285).
[lycts SP = 3h, torna OS = Th. AA’B'C’' u ABC nono6ubl ¢ K03hhuim-

1
3 4h
EHTOM MOoJ06HS 3 Takum 06pasom, Voaser Sape
7 Vsapc 1 Sapc
L o7
3
_ 4. 5)2 _ 36
=7 (7 “ 33

Voarsor = %VSABC = 36.

Omeem: 36.
1029! Tano: B npasuabhyio yceuénnyio nupamuay ABCDA'B'C'D’ ¢ npy-
TpaHHbIM YIJIOM MPH ocHOBaHKK B 60° BrikcaH mmap ¢ uenrpom M, O — 1entp
ABCD, Q' — uentp A’B’'C'D’, Vi, = 3.

Haiimn: Viyp..

Pewenue. Cnenaem ueptéx (cm. puc.[286).
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Puc. 286.

[Tycts S — Bepiuuna HeycedenHo# mupamuapl; K, K', N, N’ — cepeautbl
cropod AB, A’B’, CD, C'D’. Pacemorpum tpanetyio K K'N'N
(cm. puc.|287).

S

2y/T\

N
Ky lg\N
y

M

Puc. 287.

Tpeyrosbhuku SKN u SK’'N’, oueBujiHO, MpaBuiibHble, TOCKOJbKY
ZSKN = 60°. Ilycts K” u N” — touku kacanusi wapa kK KK’ u NN'.
O6osnaunm KK" = z, K"K’ = y, Torna KN = 2z, K'S = K'N' = 2y,
KS=2+3y,H0 KS=KN =2+3y=2r=2=3y= KN =3K'N'".

1y SO _ K'O so 1
Jasee, ASK'O ASKO = S0 — KO éSO’—l—Qri?)é
' g0y ' _ o KO _ V3 _ x
350" =504+ 2r = SO =r, SO =3r.tg30° = <0 = 3 _3r:>
x:r\/g,y:%.szgﬁr?’:&réh?’:g
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Takum o6pasom, Viyp, = %SABCD -S5O — %SA/B/C/D/ -S0" = % Ax? - 3r —

L2226 48 26 g
3 4y -r 9 4r 9 9 = 26.

Omesem: 26.
1030} Tano: uetbipéxyronbiuk ABC D Bnucan B OKPy>KHOCTb OCHOBAHHSI KO-

Hyca ¢ BepumHoit S, AD = CD = BC = %AB, P niexxuT Ha obpasyoliel

SQ, SP = PQ, Vkon. = 877\/3
Haiitu: VPABCD~

Puc. 288.

Pewenue. Crenaem ueptéx (cm. puc. 288). PaceMoTpum ocHoBaHHe KO-
Hyca (cm. puc. 289).

D, C

Puc. 289.
Tak kak AD = CD = BC.10 AD = CD = BC = ADC = BCD =

LABC = ZBAD = AABC = AABD = touku C, D paBHOyJaJleHbl OT
npsimoit AB = CD || AB.
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Paccmotpum pucynok(290.

Puc. 290.

[lycts E — cepemuna AB, torna AE = CD, kpome toro, AE || CD
u AE = AD, 3nauutr, ADCFE — pom6. AHaJlOTHUHO JIOKa3bIBaeTCsi, UTO
BCDE — pom6. Takum o6pazom, AE = BE =CE = DE =
= AD = BC = CD. Tem cambiM, Touka £ — LIEHTP ONUCAHHOH BOKPYT
ABCD OKpY:KHOCTH, TO €CTb OCHOBaHHUsl KoHyca. O603HauUMM 1 — pajuyc
OKPYKHOCTH, TOr1a Sapcp =

3v/3r2
4

towtelt SQ, To Beicota PH nupamuibl paBHa M0JOBUHE BbICOTHI KOHyca SE.

= 3SapE = . ITockosibKy BepuinHa P J1iexKUT Ha cepenrHe oOpasy-

_ 12 _1.3V3r% 1 V3,2 Viwp. _ 3v3 _
Vikon. = 371'7" SE, V;mp. =3 1 25E 3 -SE. Veon, -

VpaBcp = 38_\7/75 -8m/3=09.

Omsem: 9.
1031, lano: SABC DEF — npasusibnast nupamuza, SO — BbicoTa,
SO = AB.

Hatitn: ZABSC.

Pewenue. Cnenaem ueptéx (cm. puc.[291).

[1pumem 3a a anuHy cTopoHbl ocHoBaHus. Tak kak LZAOB = ﬁé)o = 60°,

to AAOB — mnpaBunbhbii 1 OB = a, kKpome Toro, SO = a, 3HaYuT,
SB = ay/2. Onyctum Boicotsl AH n CH na pe6po BS u Bbicoty SM Ha

2 2 2
cropony AB. SM? = SB? — (ATB) = 2a% — aZ = % = SM = ‘/77@.

SABS:%SM~AB 1AH SB = AH = S%BAB 2‘(/9
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Tak kak ZABC = 180(;) 4
Torna us AACH: AC? = 2AH?*(1 — cos ZAHC) = 1 — cos ZAHC =
2 2
= 2‘?4%2 = _8a° _ % = cos LZAHC = —%‘
2- %a2

=120°, 10 AC? = a® + a? — 2a® cos 120° = 3a2.

Ho ZAHC = /ABSC = /ABSC = arccos(—%).

Omsem: arccos (— %) .

1032 Tano: SABC D — npaBuJibHasi nupamua, SO — BbICoTa,
SO = AB.

Hawmu: ZH.

i

Puc. 292.

Pewenue. Cnenaem ueptéx (cm. puc.[292).
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2 2
[Tosnoxum AB = SO = a, Torna OB = aT\/? BS? =a° + % —3a%

BS = %a. Onyctum Boicotel AH 1 C'H Ha pe6po BS u Beicoty SM Ha

2

2
cropony AB. SM? = SB? — BM? = 3% -8 = 551‘ = SM = ‘2[
1 1 SM-AB _ %wa
Saps = §SM -AB = AH SB = AH = B 7 =
—=a
V2

‘/\79 Torna us AACH: AC? = 2AH?*(1 — cos LZAHC) =

_AC? 242 6 _ 1
1—cosAAHC’—2AH2—2 10 2—5:>COS,LAHC’_ 5
12¢

Mostomy ZAHC = ZABSC = /ABSC = arccos(—%).

Omesem: arccos <— %) .

1033! lano: SABC — npasusbhas nupamuaa, SO — BbicoTa,
SO = AB.

Hantu: ZABSC.

rSave

Puc. 293.

Pewenue. Cnenaem ueptéx (cm. puc.|293).

[Tosnoxum AB = SO = a, Torna OB = % ) \/2§a _

S
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2
2_ o a® _ 4a®

BS* =a*+ = 3= 3 = BS = \/§

Onyctum Beicotel AH 1 CH na pe6po BS u Beicoty SM Ha cTopony AB.

2
SMQ:SBQ_BM2:4%_QZ Baz:,SM ;/é
@a'a
Saps = 2SM - AB =14 5B = an = SJ\gBAB_%/i _
V3

= @a. Torna us AACH: AC? = 2AH?(1 — cos ZAHC) =

_ _AC?* _ a® _ 8
1—cosZAHC = 2AM? " 13, 13 = cos LZAHC = 13
=a

)

Ho ZAHC = /ABSC = /ABSC = arccos(

EIC“

5
Omsem: arccos( 13)
1034 Cpuenaem ueptéx (cm. puc. 294(1295).

Puc. 294.

OnpeaeJmM, KakK pacroJiaratorcsi CTOpOHbl OCHOBaHHs1 MUpaMHUAbI 1O OTHOLIE-
HHUIO K CTOPOHaM OCHOBAHHUS MTPU3MBI. CTOpOHa OCHOBaHHs MUPaMHUIbl

23 2v3 V3 _ _
3 3 271.To

rjia Tak KaKk CTOPOHbBI MUPpaMUbI TapadJijie/ibHbl CepeiIiHaM MPOTUBOIIOJJ0KHBIX
CTOPOH OCHOBAHHS MPU3MbI, TO CTOPOHLI OCHOBAHHWSI MPU3MbI ABJAIOTCS Bbl-
COTaMH TPEYroJibHUKOB, COCTABJIAIOIINX OCHOBAHUE MUPpaMUbI. OO6bém yactu

, TUpaMuja npaBuJbHasi, Toraa Beicora ACOD

Hsznaresserso «/lernon» www.legionr.ru



Pernenne zagaun| 1035 457

v

Puc. 295.

MUPAaMHU/Ibl, HAXOASILLIEHCS BHE TIPU3MbL, COCTOUT U3 0OBEMOB LLECTH PABHbIX

nupamun SABC. Haiiném niowans ocHoBaHus Sapc. Sapc = %AB -KC,

KC = 0C—0K = %—\/73 — ?.SABC - %1? - %.Bmocm-
CTH 00,C npoBeaEM SK | AA,.
AA; 1 (AOB), snauur, SK L (AOB), cnenoBatenbio SK — BbicoTa IMi-
pamusbl SABC. AOCO; ~ ASKC (£C — obuii, Z0,0C = ZSKC =

SK _ KC g4 _ 00y -KC _

=90%)-50, = oc 0C

_1v3-3_ 1y 4.1 V3 1_V3
6-2v3 4 3°12 4 24
Omeem: \2/_

1035| JTano: KoHyc 1 ISATh O/IMHAKOBbIX [IAPOB BHYTPH KoHyca. UeTbipe U3 Hux
KacaloTCcsl OCHOBAHUSI KOHYCa U ero G0KOBOH N0BepXHOCTH. KaxKablii U3 3THX
4-x 11apoB Kacaercs JBYX coce/iHuX. [1aTblil 11ap KacaeTcs nepBbIX YETbIPEX U
GOKOBOF MOBEPXHOCTH KOHYca. 1 = 4, TJie r — paJnyC KaKj0ro U3 apoB (CM.

puc. 296)).

Haiitu: V.

Peuienue. CoelMHUB OTPE3KaMU LEHTPbI BCeX MSATH 1LIAPOB, MOJIYUYHM Npa-
BUJIbHYIO UeTbIpéxyroJibHyto nupamuny O01020304 ¢ oanHakoBbiMu pébpa-
MH, paBHbIMH 110 27. [1pu 5TOM BbICOTa MHPaMHU/IbI ABJSAETCS OTPE3KOM BbICO-
Tbl KOHyca. Hu:KHee ocHOBaHHe MUpaMu/pbl apasiesbHO OCHOBAHHUIO KOHYyca
1 HaXOJUTCsl OT HEro Ha paccTosiHuu r. [IpoBeném auaroHajbHOe ceueHue Mu-
paMuJibl 10 MepeceueHusi ¢ MOBEPXHOCTLIO KOHyCa
(cm. puc.296)). Torna B AOO;103 60KOBbIe CTOPOHbBI paBHbI 110 27, a 0103 —
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Puc. 296.

AMaronasb KBaapata co ctopooit 2r. 0103 = /(2r)2 + (2r)2 = 2rv/2,
NO3 = ’I”\/§.

ON = y/(2r)2 — (r\/§)2 = /2. CnenoBarensio, yron NOOs = 45°. Tak
kak 003 || SB(OK = O3L = r, K u L — TOYKH KacaHHsi COOTBETCTBYIO-
11IMX 11apoB ¢ HOKOBOMH MOBEPXHOCThIO KOHyca), To LM SB = ZKOS = 45°.
I10 o3Hauaet, uto h = R = M B, rne h — BblcoTa KoHyca, R — paauyc
ocHoBanus Konyca. M3 ASOK naxoaum OS = r/2. Torna

R:h:MN+NO+OS:r+r\/§+r\/§:r(l+2\/§).
1 1 1 3
V:§7T-R2h: 577]13:5#7’3(14—2\/5) =
3
1 3 64r(1+2v2)
= lr 0(142ve)’ = VL
C64m(1+2v2)°
-
1036} [Tano: ABC' D — oceBoe ceuenue JaHHOrO YCeu&HHOro KoHyca.

BCO — oceBoe ceuenne BNucaHHOro konyca. M N — ceueHune 0CeBOro ce-

e AHHOMH OCOC}OAO*?)'OF*QV—O@é CeYEHHOro
‘{HI/IH[LHHI/IH.}]KTb.BH—,FH—.l BEM YCEeUEHHOT

Omsem

KOHyca ¢ oceBbIM ceuennieM BCQP. Vo, — 06bEéM yceuéHHOro KoHyca ¢ oce-
BbIM ceueHneM AM N D.

. W
Haitn —.
2

Pewerue. Tlyctb: S — nuowans kpyra ¢ paagycom F'@Q; S1 — nuowanb
Kpyra ¢ paauycom HC'; So — nuouiaap Kpyra ¢ paauycom FN; S3 — njowanp

1
Kpyra ¢ pamuycom OD; Torna: Vi = 3 HF(S++/55+ 51);
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NT
/1 \
/ | \
/ | \
B /' H Sl\ C
M S SZ N
P\ F| o
S3
A 0 D

Puc. 297.

Vi _HF S+/S8S+8 _
Voo OF S+ /8854 S5

1
V2:§'OF(S2+\/m+53);

1 S++/85+51

2 8, + /528 + S5

Beipaszum S1, Sa, Ss uepes S. Ilpu 310M OyjieM M0/1b30BaATLCS TEOPEMOI:
“ITnowany napaJiesbHbIX CeUeHHH KOHyca OTHOCATCS KaK KBaapaThl UX pac-
CTOSIHUH 10 BePLIMHbI .

Sy 3 3?
O6o3Hauum HF = k. Torna OF = 2k, OH = 3k. V3 nono6us TpeyrojibHu-
koB AOT v BHT nonyuaem: % = % =3=
1 1
HT = < -OT = 5(3k+ HT).3- HT = 3k + HT,2- HT = 3k, HT = %k
(3r+x ol 2
S+ t) 3
S, _ \2 _ 2| i
1 3.\ 3 3
(3+) 5
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s B e gy
S, T /a2 N2 327 It T R R
1 (%k) 3 4 4

lo 96,9
S+4/5-25+28
W 1, 14 _

Vo 2
25 25, 81 81
4S+ 4SO4S+4S
3.9
1+2+5
_1._ 2 4 119 _ 19
2 95 45 81 2 151  302°
Tt aty
- 19
Omsem: 302"

1037! TlycTh 7 — pamuyc BePXHEro OCHOBaHHMst KOHyCa, TOIA 3r — pajuyc
HUKHEr0 OCHOBaHUsI KoHyca (cM. puc. 298).

Puc. 298.

0,A _ 00, _ 3

0,C 00, 2

. 2
0,0 = Q82 2y, —170,07.2.00, = Ln - 2= 2.0,0,.
AOAB ~ ACAK no nepBoMmy npu3HaKy nojo0us.

OB _ 3 _ 0B _ - _2r _ br
C’—Kil'CKi 3 =71 0K = O.C + CK = +r = .

AO10A ~ AO20C 1o nepBomy MpU3HaKy Mojo0usl.
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_ 1. ﬁg 5T 2\ _ 1 .49a2
V2—37T 0201<(3) +gra >37r 050, 5

2
le . 20102 . %

w_3 -8
\% 2 49°
2 %71’ . 0201 . 499a
.8
Omesem: 19°

D
Puc. 299.
O0603HauuM uepes r pajauyc oCHoBaHUs KOHycoB: OoF = O1 K =r.
ANO3AF ~ NO1AC ¢ Ko3dduumeHTom nopodus k = %, torna O1C = %r.
NO AF ~ ANOAB ¢ ko3¢ duiineHToM nojodust k = %, torna OB = %r‘

[To ycsioBuio AO; = 010 = OO0 = O2D = h. Vi — 006béM o01iielt uacTu.

1, _1 1\, 1.2 zf _1 7
2V1—37Th<(37"> +3r 37“4-(37‘ )—37rh 9

Vo — cymMma 00bEMOB TeX yacTei, KOTopble He SIBJISIIOTCS 0OLLUMA.

Ty Lo ((2.) 2 2 -T2 (1)) 2 Ly, 1302
2V23”h<<3’"> Hgrorer = TE e (gr) ) = g S
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1, 1, 77
h B 2V1 B 37Th 9 B 7
Vo1, 1, 132 13
32 3™ T
Omeem: 11
1039! PaCCMOTBI/IM ocepoe ceuenue Konycos (cm. puc. 300). O603Haunum ue-
A
O:: C K
Ol__\B
2 P
D
Puc. 300.

pe3 r paauMyc ocHoBaHHUsl KOHycoB: OoF = O1K = r, a uepe3 h — BBICOTY
yceuénHoro konyca: 001 = OO = h. Torna AO; = DOy =

= 2h. B AO3AF O1C — cpennsist aunusi, 01C = %OQF = %r. B rpaneuyn

-
5+r
2
0,0,KF OB—CpeILHHﬂJ]I/IHMﬂ,OB:Olc—gozF: 5 :%r.
1y, _ 1 r?oor 3r o, 97\ _ 1,197
2V1_37rh(4 Taa T 16)_37Th 16
1y, _ 1 2 J3r o, 92 1972 1 op 12 _ 1, 26r°
2‘/2—37rh(r+r 4+16 16)+37T 2h 4—37711 6
1 _,19r2
2-=mh
vi__ 3 16 19
Va 1,260 26
3 16
.19
Omesem: 26"
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1040} Tano: cdepa ¢ nentpom O Kacaercst OCKOCTH a B Touke M,
OM = 3; KoHyc ¢ BeplMHON S € « Kacaetcst chepsl B Touke L, MS = 4,
ueHtp H ocHoBaHusi KoHyca jiexkuT Ha nipsimoit OL, SH L «.

Hawtu: SH.

Puc. 301.

Pewenue. Cuenaem ueptéx (M. puc.|301).
BBeném o6o3nauenus: ZMSO = ZLSO = o, HL = .

_ x
sin(ZLSH) = S—H = SH = Sn(ZLSH)’

sin(ZLSH) = sin(% —2a) = cos2a = 2cos? a — 1.

Tak kak SO = V32 + 42 =5, 10 cos o = % = sin(LLSH) =

_9.16 _ 7

=295 1= 7

SH = 7x C npyroii croponbl SH? = SL? + 2%,a SL = SM = 4, 10 ecTb
252 7 _ 25 7 _25

721;—33 +16OTKy118$—6SH—7 6= 6"

Omsem: E.

1041} Tano: cepa ¢ nentpom O KacaeTcst IOCKOCTH o B Touke M, OM = 6;
KOHYC ¢ BepllMHO# S € o Kacaercsi chepbl B Touke L; K — npoeKuus Touku L
144
25
ML, SH 1 o.Haittu: SH. Pewenue. Cnenaem ueptéx (em. puc. 302).

Ha MJ1ocKocTb a, MK = , LEHTP OCHOBAHMA KOHYyca [ JIeXKUT Ha NPAMOH
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H
L
N4 o
N
6
o 1
S K M
Puc. 302.
_ Jga 14472 _ 42 —42 5192
[Iycts ON L LK, torna LN = /6 957 —25,LK 25+6 %5 -
ALKSNAONL(ALKS:ALNO:%,ASLKzg—ANLO:
42 192
_ SK _ LK _2 25 56
ALON)= TN = oL = 5K = a2
25
sM =30+ W5 SH | LK = ASHM ~ AKLM =
192 ¢
SH _ SM _, gy _ LK-SM _ 25 32
LK KM KM 144 3
25
.32
Omesem: 3

1042| Tano: wap pamuycom OM Bnucan B mupamuny SABC;
SBA 1 ABC,SBC L ABC, Z(SAC, ABC) = 60°,
Z(SBA,SBC) =60°, AB=BC =2.

Haittu: OM.

Pewenue. Cuenaem ueptéx (M. puc.|303).
Ouesumno ZABC = Z(SBA,SBC) = 60° u AC = 2. Ilyctb N — ce-
pemnna AC, torna BN = /3, ZSNB = 60°. PaccMoTpuM ceuenne (uryp
niockoctbio SBN (cm. puc.[304).

O603naun OM = r. Tak kak ZONM —= %4SNB — 30°, 10 NM =
=rV3, BM =3 —1rV3.
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Puc. 303.

Puc. 304.

Paccmotpum ceuenue ¢uryp miockoctelo A’B’C, npoxopsiied uepes
uentp O napagnensHo ABC (cM. puc.[309).

Puc. 305.

Tak kak LA'B'O = %AA’B’C” = 30°, 10 OB’ = 2r. C apyroit CTOpPOHbI
OB’ = BM.
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2 —
Takum o6pasom, 2r = /3 —7rv/3 = r = 2_‘\_/‘;:/3 = \/§(473\/§) =2V3-3.

Omeem: 24/3 — 3.

1043| lano: wap c uentpom O BIMcaH B KOHyc, Sy = %SKOH_; OKPY?KHOCTb,

Kacarollascsd mapa v KoHyca, gaBJsdeTCd OKPY2KHOCTbIO OCHOBaHWA UUJAXHApPA,
BIMUCAaHHOIO B 1Iap.

. |4
Hatitu; —2HL.

KOH.

Puc. 306.

Pewenue. Cnenaem ueptéx (cMm. puc.|306).
BBeném o6osnauenusi: R — paauyc oCHOBaHMSI KOHyca, T — pajJuyc lIapa,

¢ — obpasyiowasi Konyca. Sxon, = T(R+L), Seqy, = 47y, Sep. = éSKOH, =

9
Paps
2
= R+(.Tlo popmyuie [epona S? = (R+()R*({ — R) = R?({* — R?). Takum

s S2 _ R(P-R) RY((-R)

9r2 = R(R + ¢). C apyroii CTOpOHBI, 1 = %, rne S =Saps,p=

oOpasoMm, r° = = =
P p? (¢+ 3)2 (+R
2(p —
Orcrona R(R+() = 9%, (¢+R)* = 9R((—R), (2—TRI+10R? = 0,
VIORZ — 0%
(1, = TRE 492R 40R _ 7R§3R7£1 _ 5R.fy — 2R,
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1)¢=2R.
R R n
R
- — —e— — - _______71__
R = R ,om
R R
Puc. 307.
B sTom CJIy'-Iae (cm. puc. 307) 972 = R(R +¢) = 3R> = R = r/3.
R\/_ o
m= 2 m=mer= g
v, =7T(E)2 2 = 7R, Vion, = §7R - 2m = nR%r = Vi, _ 1
LMJT. 2 4 b KOH. VKO“ 4 .
9)¢ = 5R.
'sd sle d ;I
Puc. 308.
B stom cayuae (cm. puc. 308) 9r2 = R(R+{) = 6R?> = R = \/7674.

(5m)2:(5R)2—R2:24R2,5m:2\/6R:6r,m:G—g,n:m—r:%,
2 2 2

2 2 2 277‘_7247“ _ 2 . _ .247"2’["748 3

d“=r"—n“=r 95 = 95 N, =7d*-2n=m % § 125
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1l poe 1 3% o a3 Vi _ 16
VKOH. = 37TR 5m = 371' 5 6r = 3nr° = VKOH‘ — 195"
1. 16
Omeem 1 125"

1044} Jn51 pelenus 3a1aun 10CTaTOUHO PACCMOTPETh OCEBOE CeueHne KoHyca
(M. puc.|309). AC — nmamerp ocHoBanusi; BO — Bbicota; AB, BC' — 06~
pasyiouide; M — ueHTp BOMcaHHoro wapa; M K — paauyc cedenusi (p); r —
paauyc wapa; R — pajadyc 0CHOBaHHs KOHyCa; o — UCKOMbIH yroJl.

Puc. 309.

1) M3 npsimoyroJibHbiX TpeyrosnbHukoB O BC' u M D K nostyunM:
BO = Rtga;r = MKsina = psina. ABOC ~ ABMK, 3Hauut
% — BO-psina _p SIA g tga = utga; sina_ %tga — sina. To-

rna % =14 cosa.

2) Tak kaK 06bEM MeHbLIIEro KOHyca paBeH MoJoBHHe 00bEMa UCXOAHOTO, TO
3
%WpQ(Rtga — psina) = %WRQ -Rtga, 2 (% tga — sina) = (%) tg a,

2tga = (1 +cosa)tga.
o — octpbiii yroso, tga # 0, sHauut (1 + cosa)® = 2,1 + cosa = /2,
cosa=v2—1,a= arccos(%— 1)
Omsem: arccos( N 1).
1045]

Hano: KBCDK,B,C;D; — npusma (cm. puc.|310), KK, Lnn. KBC,
KBCD —pom6, KB =4, /DKB = 60°, E — cepenuna pebpa KD, F —
cepennna pebpa KB, O = BiEN D1 F, ZB;0D; = 90°.

Haiitu: VEFKlCl‘
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D,
- /CI
!t A] //
e
| ad
K ’I 7’
! \ I' by Bl .’
1,
\ [ ,
\ 1 /I e
\\ ’/I 7’
Ou’
NI Y0 IR
NEsA7 0 -
3‘/1’// ’X—”
,//,714\"(7/J A\
z - \ \
K F B
Puc. 310.

Pewenue. Tak AKBD — paBHoGenpeHHblil ¢ yrsiom 60° npu BepluuHe, TO
AKBD — paBHocTopoHHuil = BD = KB =4. /ZKBC = 180° —

— ZBKD = 120° = no TeopeMe KOCHHYCOB

KC=+vKB2+ BC?—-2KB -BC -cos/KBC =

1
=4/32-32- ( 5) = 4+/3. Tlyets M — cepenuna otpeska EF,
A=BDNKCwuA; =B1DyN K Cy. EF — cpeansist IMHUS TPEYroJbHUKA
1
KBD = EF = §BD = 2u EF||BD. Torna tak kak A — cepennna BD

WBDI1IKC,toM € KCuwEF1KC.EF Cc nn. KBCwuw KK, 1nn. KBC
= FF1KK, = EFLH.H.KCClK]_ = VEFKlCl = 2VFMK1C17 TaK Kak

1 1
EM = MF. Veyk,c, = gMF -SmK,c, SMK,CL = §K1C1 -AA;.

Haiiném AA;. Tpeyronbhukn EOF v D1 O B1 — paBHOOepeHHbIe (B CHITY
CUMMETPHUUYHOCTH MPU3Mbl OTHOCHTENBbHO NiockoeTH K C'Cy K1 U B cuity TOTO,
uto O € . KCC4 K1) u npsimoyroJibHble (¢M. pucyHok 31 1)),

MO3TOMY HX yIJIbl TPH OCHOBAHUH paBHbI 110 45°. 3Hauut, OF = EF-sin45° =
=V2,0D; = B\ D; -sind5° = 2y/2u FD; = OF + OD; = 3y/2. DF —
?BD = 2V/3.
Torna us npsmoyroasioro AFDD; = DDy = \/FD? — DF? = /6. Ho
AA, = DD; = /6. Crenosatenibio, Syrx,c, = % -4v/3 -6 = 62, a

MeJliaHa PaBHOCTOPOHHEro TpeyrosbHHKa K BD = DF =
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E F
Puc. 311.

1
Vemr,co = 3 1-6v2 =2v2urorna Verk,c, = 4V2.

Omsem: 4/2.
1046!

E N(F)

Dy (D)
Puc. 313.

Cnenaem ueptéx (cm. puc.|312, 313|). YuurbiBasi 1aHHble 3a1auu, CBOHCTBA
paccMaTpHBaeMbiX TeOMETPHUECKHX Tesl U TUIOCKUX (UTYP, JIETKO TMOJYUUTD

YTBEP2K/I€HHUs1, a TaKKe S3HaUCHU BEJTUUNH, Hy2KHbIX [J1s1 PCLICHHST 3aJa4H.
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1)BC =2,BP=1,PC =+/3; KC =23, MN = 2.
2) Tpeyronbiuku EOF n K1C10 — paBHOCTOPOHHHUE, IPHUEM

EF = %KC’: V3.

3) Tak kak koathduument nogobusi TpeyronbHukoB K1C10 u EFO paBeH 2
(K,C: EF =2),10 K;F =3EF = 3/3.

4)TN=%PD:%,KJ:%KO:%,}QN: %7+ — /7. To-

%

1
4
rna us AKy N F naiiném Boicoty npuambl NF: NF = (3\/3)2 - (\/7)2 =

= /20 = 2v/5.
5) [Tyets M N F' — ocHoBanue nupamuisl EMNF'.

Torna Socy. = % -2-2v/5 = 24/5. Bricora nupamujibl F(Q) — TieprieHuKysp,
onylleHHbIH 13 Toukd F k nockocth M N F. Ho tak kak EQ = AP =

1 V3 1 V3 _ V15
:§K1P7TOEQ:7-Mmp.:§‘2\/5‘T: 3

V15

Omsem: 3

1047| Ha pucynke 314 nzo6paxena neppas, HCXoAHasi, NPU3Ma.
Bl C]

Puc. 314.

Ha pucynke 315 — Bropas, ocHoBanrne DPK KOTOpOH HaXOJUTCS B IJIOC-
kocti ABBjy, Bepiinnbl Dy, K7, Py nexar Ha chepe. O — LeHTP chepbl —
CepeIMHA OTPEe3Ka, COCUHSAIOLIEr0 LEHTPLl OCHOBAHUI MIEPBOM MTPU3MBI.
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D Dy
/1

R/ 1\

_ Q/__J__\R/N
0 K ://\ K

l/

P P
Puc. 315.

O603naunm: @ — pebpo nepBoi Npuamsl, b — peGpo BTOPOH NpHuambl, R —
paauyc ccepbl, 1 — paauyc ceueHus cepbl MJI0CKOCTbIO, MPOXOsLIEH yepe3s
BEPLIMHBI OCHOBAHUS MIEPBOH MPU3MBI, p — pajuyc ceueHus chepbl, MPOXos-
11ero yepe3 BeplnHbl 0cHOBaHUsl Dy K Py BTOPOH NpU3MBbI.

Torna 3anuiueM HeECKOJILKO JIETKO M0JIydaeMbIX OTHOLLIECHHH:

_L._b ____a\/_
Ve amveik \/3+ 23

— JRE 2= 71“ %NQ NO+0Q = NO + MO, =

=NO+ L= L“Q—E+ Ho N@ = b, cnenoBaresibHo,
2 123 " 2y3
[7 2 2
% - % + 2;\“/§ = b. (1) Ilo ycsioBuio npu3mbl Mogo6HbL. k = % — KO-

L TR 1 k
sppuLment nopodus. Pagnenum pasenctso (1) Ha b: 15 + i =1,
VT2 =4+ k =23, VTk2 —4 = 2\/§—k,0TKyﬂa3k2+2\/_k—8 =0,
k1o = M OueBupHo k > 0, nostomy k = % OG6bém BTOpO#

3 . o 3 .
=, 6 : ‘/ = ]{ . ‘/ = =
m/]paMHILbI LQ paBeH 4 MMO3TOMY OO'bEM HepBOI/I 1 2 3\/5 i

2 _ 23
V3. 3

Omesem:

)
oo%
o
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1048/Cenaem ueptéx (cMm. puc.316).

Puc. 316.

Jlerko nokasartb, 4To OKOJIO KaxK10# NMPaBUIbHOH UEThIPEXYrobHON MPHU3MbI
MO2KHO onucaThb cepy. E€ ueHTp OyeT HaXoMTbCsl B TOUKE epeceyeHts iua-
roHasiell (Hanpumep, 10KasaTb C UCMOJb30BAHHMEM CBOHCTB AMAroHased HJju
NPU3HAKOB PABEHCTBA TPEYTOJLHUKOB).

Huamerp D onucaHHo#l cepbl paBeH AHArOHAJHM MPU3MBbI, a paaryc R — no-
JIOBUHE nuaroHasu. Kaxknasi rpaHb npu3Mbl KacaeTcst BIHUCAHHOM cdephbl, a
3HAYMUT, PACCTOSTHUS MEK/Ly TIPOTHBOIOJIOKHBIMH IPaHsIMH JIOJIKHbI ObITh PaB-
Hbl — JMaMeTpy BrUcaHHON cepbl. OUeBMIHO, UTO NPU3Ma B ITOM cJydae
spastercst Kyoom. Ecam a — pe6po ky6a, o D = av/3, d = a — nuamer-
a J—
2
paauycbl. OTHOLIEHHE pajMyCcoB BIMCAHHON W ONUCAHHOH cdep (B TakoH 1no-
CJIe0BATENILHOCTH cpepbl Ha3BaHbl B YCJIOBHH ):

r_a-2_1_\/§

R~ 2.a/3 3 3

Omsem: \/Tg

pbl, COOTBETCTBEHHO, OMIUCAHHON U BIIMCAHHOH cepbl. R = GT\/g; r =

1049] Crenaem ueptéx (cm. puc.|317). PaccMoTpuM ocHOBaHKe IPU3MBI (CM.
puc. [318). Mcnosbaysi cBOHCTBA TPeyroJbHUKOB H MPSIMOYTOJLHUKOB, JIEFKO
110Ka3aThb, YTO OKOJI0 JII0O0H NpaBUJIbLHON 6-yroJIbHOH MPU3Mbl MOXKHO OMTHCATD
cepy, eHtp O KoTOpoH — cepeauHa oTpeska P P;, COeIHUHSIONIEr0 LEeHTPHI
ocHoBanuil. Panuyc — paccrosiiue ot O 10 J11060H BepLUHHBI TPU3MBbI.
BrincanHnas ccpepa Kacaetcs Bcex rpaHeii pU3Mbl, a cje/IoBaTeNbHO, pacCcTo-
SIHUST MEXK/1y MPOTHBOMNOJIOKHBIMH GOKOBBIMU IPAHSIMH JOJIAKHbI ObITh PaBHbI
PaCCTOSIHUIO MEXK/1y OCHOBAHUSIMH, TO €CTb BLICOTE ITPU3MBbI.

JL1s1 nocJieiytolnX BbIUMCACHUI 3aMETHM, UTO IHaroHaJ/u OCHOBAaHUH, Coel-
HAIOLLIME [IPOTHBOIOJ/OXKHbIE BepLUMHbI, PABHbI yJBOCHHOMY peOpy OCHOBAHHUs
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Puc. 318.

1 pa3bUBaIOT B-yroJbHUK Ha 6 PaBHBIX MPABUJIBHBIX TPEYTOJLHUKOB.
O603HauuM: a — pebpo OCHOBAHMS1, h — BbICOTA MPU3MbI, 7" — PaHyC BIU-
caHHoO# cdepbl, R — pamuyc onucaHHo# cephbl.

Torna PK =1 = % = —a\g/g;R = % h? + (2a)? = %\/m: _a\2/7.
r_aV3-2_ 3
R~ 2.av7 N7
e
Omesem: 2

1050} ano: ABCDA,B,C1 D, — xy6, AD = 2; O — LeHTp BIIMCAHHOIO B

Ky6 wapa, cm. puc./319.

Haiitu: Vkon.

Peuwierue. Jlerko nousith, uto O — cepeinHa quaroHanu Kyo6a =

V22422422 VI2 2V3
2

04 = 2 2

= /3. Ilyet 010 = R, rie R —
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B Cq

A4y

C
A
Puc. 319.
AD 2
paauyc wapa. Torna 010 = S =35 1. AO; = AO — 00, = V3 — 1.
KO;1AC:, KOy = r — paauyc ocHoBanusi KoHyca. M3 coobpaxkenuii cum-
B,C AB

merpun K € AByu AAB1Cy «~ ANAO1K = KlOll = AOi’
2_ V22422 2(V3—1) \/5—1V L 2 40
-= —, — frd . = —1Tr . —
, J3-1 5.2 NG, Ko = 3 1

1 7(v3-1)3 (V3 —1)3
IO O T 1

3 2 6

_ 13
Omesem: M%

1051} Ha pucynke [320 uszoGpakena BepuiiHa A Ky6a, KoTopast OTHOBpe-
MEHHO sIBJISieTCs BeplMHOl KoHyca. Ha nponosmxkennn AP HaxonuTes Touka
O — ueHTp Kyb6a — Touka nepeceueHusi ero auarosaseil. Ecin a — pe6-

po ky6a, To pajuyc BOMCaHHOH cdepbl R = %. BnucanHnasi cdepa B Tou-

ke P nepecekaer nuaroHansb ky6a. OP = R, a tak kak OA = a_\2/§, TO

_ _aV3 _a_a
OcHoBaHHe KOHyca HaxoAUTCs B IJIOCKOCTH, KacaTeJdbHON K cdepe, 3HAUUT,
nyockocth K M N nepnenaukynsipna paauycy OP, to ectb AO 1 KMN.
Otpesok AO o6pazyet paBHble yIJibl ¢ pEOPAMHU, BEIXOASIINMU U3 BEPLIUHbI A.
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K
I
/
1Y
A NN
- I)\/ -
/l /| \00
///% F
///
M
Puc. 320.

M3 paBeHcTBa npsiMmoyroJibHbIX TpeyroabHukoB AN P, AK P w AM P cneny-
€T, UTO paBHbl NPSMOYroJibHble TpeyronbHukH AM N, ANK, AM K. Takum
06pa3oM, ocHoBaHue Terpasapa AM N K — paBHOCTOPOHHHE TPEYrOJbHHUK,
ero 60KOBble p&6pa paBHbI U B3aUMHO NepreHANKYJIspHbl. OCHOBaHHEM KOHY-
ca sIBJISIETCS] OKPY>KHOCTb, BriucanHast B AM N K, AP — ero Bbicota, AF —
o6pasyiotiasi. O603HauuM G0KOBOE pe6po TeTpasjpa x, Torua xv/2 — peo-

PO OCHOBaHHSI, xTQ — anocema AF' (o6pasyioliasi KoHyca), % — pajuyc
BIHCAHHOW B OCHOBAHHE OKPY?KHOCTH (pajiMyc KOoHyca ), % — BbICOTA MUpa-
mujibl (Konyca) AP.
a a x
Bhitie 6bl10 nokazaHo, uto AP = 5 (V3 —1), snaunr, 5 (V3-1) = Net TO
2 2
— a(3 _ — 2 PR T N
ectb z = o (3 — V3). AF = VAP? + PF s+ % =5
2 2(19 — Y3V2 . 6(2 —

Soe =1 PF-AF = g 22 = T*(12-6V3) _ m(V3) - 6(2-v3) _

2V/3 2V/3 - 4 2V/3 -4
_ 32— V3)
= 1 )

2 —
Omeem: M

4

1052} Cnenaem ueptéx (M. puc.[321).
M306pasum uacth cevennst AA;C1C ky6a ABC DA B, Cy Dy (cMm. puc.[322).
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B, C,

Puc. 321.

Al Ml M
r
O KE R

0]

Puc. 322.

O — ueHTp Kyba (TOuka nepeceueHusi ero JUaroHasieil) W 1EHTP BITH-
caHHoro wapa pamuyca R, M — Touka Kacanusi 60JIbLIOrO 1Iapa ¢ TPaHblo
A1 B1C1 D4, My — TouKa KacaHMst MaJioro 1apa paadyca r ¢ TpaHblo
A1B1C1 Dy, F — touka Kacanusi wapoB. [lyctb @ — pebpo kyba. Tak kak

C:a\/g,ToAlO:QT\/g,OM:R:%,OlO:r—I—R:r—i—%.I/b

nono6usi TpeyrosbHukoB Ay M0 1 A3 M O nogayuaem: J\ﬁgl — 1?41%1 WiH
1
(a_\/§ o Q> .9
.9 2 2
o = (Va1 = (VB )
2
ITo yeaosuio a = (V3 + 1)2, HAUUT, T+ = (V3 ;'(\1/% +\/1§)_ N _
(BB
= 5 —1
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2
CaienoBaTtesibHO, 00BEM MaJioro wapa: V = MTI = 4%
Omeem: 4%

1053| Hano: ABCD A, B;CD; — npsiMOyroJibHblil IapaJuleenures.
a=AD =2 b=DC =1,h= DD; =2, cm. puc.|323.
Haiiti d — paccrosinue Mmexxny 1D u AC.

Pewenue.Peuium 3anauy B obuem Buze. Ilyerb V. — 00béM naHHoro

napaJsnenenu-nena. Dy Dy — nponosmxkenue péopa DDy, npuuém DDy = g

Touku As, By, Co — cepeiiHbl COOTBETCTBYIOLIMX péGep. JIerko moHsTh, uTo
B, C

/|\\\
~
/1 \ S~
A/ 1)\ >
/ |BZ\ Dl\\Cz

D
Puc. 323.

Ve,aBc = Vp,acp- [lnockoets As B1Cy D nenuT naHHbIA NapaJiesienumne]

Ha JIBe CHMMETPHUHbIE OTHOCUTEJIBHO LIEHTPa NapaJijiesienuresa Gurypbl. Yuu-

ThIBast, UT0 Vp,apc = Vp,AcD, 3akmodaeM, uto Vi = Vap,cp,A,B,CoD =
\%4

=5 To ecTb V' = 2V7. Jlerko noHATh, UTO BbICOTA MPU3MBI

Ao B1C2DAB>C Dy paBna d. [lycts S = Sap,cp,. Torna Vi = 5d,

V=2V1=25d=d= %.5:25,423113.
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[lyets £B1As D = «. JlanbHeHln# MJaH TakoB: 0 TeOpeMe KOCHHYCOB
HaxO0JIUM COS (v, 3aTeM sin v W, HaKoHell, S4, B, D-

h? h?
DAQ = Z + CL2, AgBl = I + b2, DBl =V a2 + b2 + h2,

DB% = DA% + AQB% — 2DA2 . AQBl + COS (v.

h? h? h? h?
a?+v?+h? = —+a2+—+b2—2-\/(a2+—> (b2+—> - cos a.

4 4 4 4
2 2 2

oo ) () e

h2
cosa = —

h? h?

4 24 b2 + —
h4

sinao= |1— 12 Z\
16|a?+— | | b*+ —

1
S:2'SA231D =2- 5 'AQBl 'AQD'SiI’lO[, S:AQBl 'AQD‘SiHCk,

h? h? s
S\/b2+Z.\/a2+Z- 1= e RN
16 <a2+Z> <b2+—>

4
1 h? h?
— . 2 . 2 _ _
5_4 \/16<a +4>(b +4> h,
1 h?
P 212 2 2 .
5_4\/(ab + (a +b)4) 16,

1
S = 5\/4(1%2 + h2(a? + b2).

Vv abh
28 /44202 + h2(a? + b2)
[TonctaBum Tenepb BMeCTo a, b, h  MX 3HAUYEHHSI.

d =
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2-1-2 4 4 2

T /44114411 VI6+20 6 3

2
(0] [
meem 3

1054} [Tano: SABC D — ueTbIpéxyroJibHast IHpaMu/ia ¢ BepIIHHOi S
(cm. puc.|324), SA = SB = SC = SD, ABC D — npsaMoyroJbiuk, AB = 4,

1
BC =2, M — cepenuna AS, P € SD, BM||un. PAC, Vpacp = 36

Haiitu: paccrosinue ot Touku S 10 niockoet PAC.

Pewenue.Tak kak
SA=SB=5C=S5D,
TO BeplIMHA S MpPOEKTHpPyeT-
csl Ha OCHoBaHWe B Touky O,
paBHOyJAJIéHHYI0  OT  BEPLIHH
OCHOBaHHsl, TO eCTb Touka O —
LEHTP OIHCAHHOH OKPYXKHOCTH
npsimoyronbiuka ABCD. 3Ha-
uur, O = AC N BD. Ilyctb
N — cepenuna pebpa SC, To-
rna MN — cpenHsis JIMHUS B
AASC = MN]J|AC. Tak kak
MNI||AC w BM]|nn. PAC, T0
1. BMN||n1. PAC.  Bgeném Puc. 324.
Touky K = MN N SO. Tak
kak M N — cpennsist sunust B AASC, to OK = KS. Tak kak npsimas
KB = ma. BMN N BSD, npamasg PO = nn. PAC N . BSD u
1. BMN||na1. PAC, to BK||PO.

S
L O
K
Ly E
H F
L
D H O B p A
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Paccmorpum ABSD (cm. pucynok 325). [Tyets L = BK N SD. Tak kak
BL||OPuOD = OB, 10 OP — cpennsisi munust B ABLD = DP = PL. Tak
Kak KL||OPuwOK = SK, 10 LK — cpensisi iunusi B ASPO = SL = PL.
Takum o6pasom, nosyuusu, uto DP = PL = LS uau, uTo TO Ke camoe,

DP = %DS. Onyctum u3 Toukn P nepnenmukyasip PH na npsmyto DB, To-
rna PH||SO v tpeyrosbhiiku PHD u SOD HO[LO6HbI
DP PH DH
= = PH = —SOMDH = —DO Tak kak PH||SO,

7 DS~ 50 T DO
To PH Lnn. ABC, a cjieoBartesibHo, PH — BbICOTa nupamuasl PACD. To-

1 16 1 16
9TOMyVPACD:§PH~SACD 9 3PH AD DC =— 9°
1 1 4
gPH-— 2-4= 96 PH:§¢SO:3PH:4.

Onycrtum u3 H nepnenukyasp H Ena AC. Takkak SOLHEun ACLHE,
to HELnn. SAC. A tak kak PH||n1. SAC, to wmHa HE pasHa BbicoTe
nupamuabsl SPAC, onyuieHHoit u3 P Ha miockocts SAC. CienoBaresibHo,

1
Vspac = gHE - Ssac.
[Tyctb h — nckomoe paccrosinue ot S 1o miockoet PAC. Torna

1 1
FHE - Ssac = 3

B -
3 3 Spac =

Vspac = §h - Spac. Takum obpasom,

h o= E%ggﬁﬁ.nMKm<HELAC;1PHLAC,N)ACLWLPHE =
PAC

ACLPE. 3uauur, PE — BbicoTa Tpeyrojbiuka PAC. Torna
1 1
Spac = §PE -AC,aSgac = §SO - AC'. ITostomy

1
HE--S0-A

. 279 4Y pEoso

T - PE
JPE-AC

Haiiném HE. Ilns storo pacemorpum AOAD (cwm. puc. 325), B KOTO-
1 1
pom OA = OD = §AC = 5\/1432 + BC? = /5. Ilposeném B AOAD
Boicoty DF, torna tpeyrojbiuki OHE u ODF nono6Hbl. CienoBartesbHo,
HE OH 2 2 1
ﬁ = O_D = g = HFE = gDF-SODA: ZSABCD:Z
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1 _Q'SODA_2~2_4\/5
SODA—§OA'DF:>DF—T_W_T.

2 45 85 16 320 4v5
S . —VPHE Y HEZ = = + 220 =
HE=3 =5~ =75 PE=vPH +HE 9 T35~ 3

8V5 A
15 8
Torna h = -2
i 45 3
5
8
Omesem: 3

1055| Cnenaem ueptéx (M. puc./326).

Puc. 326.

SABCD — npaBujbHasi nupamuaa, SO — Bbicota nupamuasl. [lyets O —
LEeHTp 111apa, Kacalolerocsi mjiockoctd ocHoBanuss ABC'D B Touke A u npsi-
moit BS. Torna O1A L (ABC) xak paauyc, NpoBeIEHHbII B TOUKY Kaca-
Hus cepbl U niockoctd, SO L (ABC), 3nauut, O1A || SO. AO L BD,
AO 1 SO, nosromy AO L (BSD). Ilposeném O1 K || AO, Torna

01K 1 (BSD), O1F — uakjonHas K njockoctd BSD, KF — npoekuust
HakJoHHOH O1F Ha miockocts BSD. O1F 1 SB, Tak Kak 11ap Kacaercs

BS, 3nauut, KF' 1 SB 1o teopeme, 06paTHoil TeopemMe 0 TPEX MepreHanKy-
JIIpax.

Hsznaresserso «/lernon» www.legionr.ru



Pernenne zanaun| 1056 483

:‘/_SO VSB? —0B? = |22

— VI ASOB ~ ASFK (£S5 — obuui, ZSOB = LSFK = 90°).

ASOB: 0B =

l\DlH

SO _ SB
SF ~ SK’
JIEHHBIX K OKPY2KHOCTH U3 OJIHOH Touku, BF = 1. SF =2—-1=1.0,K || AO,
anauut, O K O1 A — npsimoyroJibHuk, otciona OK = O1A = R, R — paauyc

SF =SB — BF, BF = AB Kak 0Tpe3KHd KacaTeJbHbIX, POBe-

V14
2
Vid _p

Puc. 327.

1) AEM F — npsiIMOyroJibHbIi, Tak Kak E'F' — nuamerp. Vinp. EF M A — Hau-
OoJibLLINH, ecJii BbicoTa AT — HauGosibllasi U Sgyp — HauboJblIas. Sgar

1
— HauboJblias, eci Sgyp = §SKB_EMFP, TakuMm obpazom, EM = MF,

AT =R+0T =4+2=6.
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2) Haiiru yron mexny mn. TMLwnn. TMK. T. x. EF 1 M P (nuaroHa/m
kBazapara), 7o KT 1 MT (1o Teopeme 0 3-X NepreHuKyJsipax ), aHaJorHuHo
LT 1 MT. 3unaunt, uckombi#i yron LTK: ZLTK = 2/ZLTO (1. k. AKTL

— paBHOGepenHbi ), KL = %EF N3 AEOT umeem: ET =
— VEO?Z —OTZ, ET =16 —4=2V3, EF =43, KL = % 43 =

— 33 OL = 37\/3 oT = iAT; OTzﬁ-i - %.VL%ALTO

umeem: tg ZLTO = é—g - 3\2/332, /LTO = 60°, /LTK = 120°,

sin 120° = sin 60° = @

V3

Omsem: 5

1057, Cnenaem ueptéx (M. puc.[328).

Puc. 328.

1 .. .
Vimp. = gSOCH, - H. O6bém nupamubl HauGOJbILNH, eC/IH MJIoLIa b OCHOBA-

HHS 1 BBICOTA NPMHUMAIOT HAaUOOJIbLIME 3HAUeHUSs.

1) [Tyetsb R — paauyc cdepbl, ONMUCAHHOH OKOJIO MUpaMUJIbl. TaK Kak ueThi-
péxyroJibHUK M PN () BUcaH B OKPYKHOCTb CEUeHHs pajuyca r, To ero ada-
roamt M N u P() — Xop/bl 3TOI OKPYKHOCTH, U nostoMy MN < 2r u
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PQ < 2r. Orcrona s nuowanu S yetbipéxyrosbiuka M PN Q) uMeeM Hepa-
BEHCTBO

S = 1J\JN PQ -sina < 2 21 - 2r -sin ZNOQ. Tpu 310M S = 212 ToNbKO

ecau sin ZNOQ = 1, ZNOQ = 90°, MN 1 PQ, To eCTb U3 BCEX YeThI-
pE&XyroJIbHMKOB, BIIMCAHHBIX B JAHHOE CeueHHe chepbl, HAHOOJbILYIO MJIOLA b
umeet kBaapat M PNQ.

2) Ilyets H — Bbicota nupamuibl AM PNQ, paBHasi pacCTOSHHIO OT TOU-
ku A o naockoetd M PQ. Jlonyctum Touka A HaXOJUTCs B MOJIOMXKEHUH Ajq,
10 ectb A1);1 L (MPO), torna 4101 = A0 - sin AA;00;. 3nauenue
A107 — HanboJbliee, ecqu sin ZA100; = 1, 10 ecTb £A71))1 = 90°. To-
rna H = AO. Takum o6pasom, nupamuga AM PN Q) npu yKazaHHBIX yCJ0-
BUSIX UMeeT HauboJsblIni 06béM, ecn e€ ocHoBanne M PN(Q@Q — Ksaapar,
BIIMCAHHBIH B OKPY:KHOCTb CEUEHHs pajuyca r, a BepliMHa A MpoeKkTHpyeT-
csl B LLeHTP KBajpara, To ectb AO L M P(Q. OTcioa cJjejyert, UTo nupamuia
AM PN (@ — npaBuibHasl.

3) F — ueHTp cdhepbl, ONUCAHHON OKOJIO MPaBuIbHON nupamuibl AM PNQ.
FA=FP=R=5. O— uentp okpyxHocti ceuennsi, OP = OM =
=0Q = ON =r. AAOP: OP? = \/PF? — OF? = /52 — 32 = 4, 10-
ria auaronasb kagpata M PNQ PQ = 8, a cTopona Ksajpata pasna 4+/2,
PN =4V2.

4) Hainém sinHeitHbiit yros Mexkay miockoctssmi KQN u MPQ. B ANKQ
nposeném Boicoty KE, torna OF L N mno teopeme o6paTHON TeopeMme 0
TpEéX neprexuKyspax, 3Hauut ZK EO — UCKOMbIH.

5) AKOE: tg /ZKEO = 9K 0K = 5A0 (AF+OF) 5(5+3) =

OE’ 8
—5 OE=1ipPN= 1 AVE = 23, tg /KEO = 5 = 5Y2 0605
2 2v2 4
. o o 1 . 9 1 25 _
uM ZKEO =, 0° <a<90°. ——=tg°a+1l, —5—=Z+1=
cos® «v COS“ v 8
_ 33 2 8 a2 _ )
=g cosTa =g sin“ a = 33,yr0ﬂa OCTPbIi, 3HAUHUT Sin v = 73

Omsem: 5

1058, Pacemorpum prcyHok|329) Viyp, = %SOCH, - h. TToCKOJIbKY Soeyy. =

= Sapcp, TO THpaMuaa OyAeT UMeTb HaUGOJbIINHE 00 BEM, MPH HAUGOJIbIIIEM
BO3MOXKHOM 3HaueHun h. IT10 yesosue Bbinosnsiercs npu h = Ry . Llen-
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Puc. 329.

TpasibHOe ceuenne cepbl — OKPYKHOCTb R = R4 . B ne€ no yenosuio
BIHCAH NPSIMOYrOJIbHUK cO cTopoHamu 6 cM u 8 cM. Torna nuaronasb npsi-
MOYroJibHHKA ecThb auametp cepbl. Hanpumep, AC = vV AB? + BC? =
=+/62+82 =10, BD = 10.

3HauUT, hyyp, = Regy, = 5 cM. PaceMoTpm NpsiMoyrosibHblii napaJiiesienuesy
¢ ocHoBanueM ANOM u Bbicotoit OF'. Torna AF — ero quaronajb, N M —
JIHaroHaJ/lb OCHOBaHMUS.

a=AM =AB:2=3(cm);b=AN = AD : 2 =4 (cm);

h = FO = 5 (cM) — ero uamepenus. YuutbiBasi, uto NM — cpenuss
muHust AABD, NM = BD : 2 = 5 (cM). Torna no ¢opmyJse paccro-
SHUST MEXJy JIMaroHaJjIbio MPSiIMOYrOJIbHOTO MapaJijiesennrena U CKpelyBa-
tolelica ¢ Hell AMaroHalblo OCHOBaHUs HaW#éM paccrosinue d mexny AF u

NMod — abh _ 3-4-5 _
V4a2b? + h2(a2 +b2)  \/4-9-16 +25(16 + 9)
B 60 60
T VBT6+625 V1201
Omesem: 60 .
V1201

1059! Crenaem uepréx (em. puc.330). Viyp. = %Socn_'h. Viup. HAHOOJIbLLIHI],

ecsii Socy, U h puHUMAIOT HauGoJblINe 3HaYeHHsl. B ocHOBaHWM MHpaMUIbl
JIEXKUT MPSIMOYTOJIbHBIA TPEYTrOJIbHUK, TaK KaK OJIMH U3 €ro YIJIOB OMupaeTcs
Ha I1aMeTp OKPY»KHOCTH.
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Puc. 330.

Sapc = %AB -BC -sin/B = %27" - 2rcos ZBsin /B = r?sin2/B, rae

r — paauyc ceuenusi. [ Lnowanp Han6osbas npu sin2/B =1, 24/B = 90°,
/B = 45°, 10 ecTb npu ycJioBun, uto AABC — paBHoGepeHHblil. PaceMor-
PHUM BO3MOXKHbIE€ Pa3Mepbl BHICOThI TTHPAMU/IbI.

[Tycrb Touka D HaxoauTcsi B roJsioyKeHun Dy, a ceueHue cdepbl MJI0CKO-
CTbIO PACIOJIOKEHO HUXKe 1ieHTpa cepbl, D10y L ABC', npoBeiéM 0Tpe3oK
OF 1 D10, torna OEO20; — npsimoyrosibiuk U Oo F = O01; D109 =
=001+D1E; D10y = 001+D10-sin ZEOD; = 001+ R-sin ZEODx,
rie R — paauyc cdepbl. D1 Oy npuHUMaeT HaubGoJibliiee 3HaUeHUE, eCJIi
sin/EODy = 1. ZEOD; = 90°, To eCTb NpH YCJOBUH, UTO Touka D Jie-
JKUT Ha Mametpe cdepbl, MPoxoJisiiieM uepe3 Touky (Op Tak, uTo LUeHTp cde-
pbl (Touka O) — mexay D u O1. DO; = 20 + 10 = 30. Uro6bl HalTH
yron mexkny C'M u niiockocteio AD B, Heob6xonumo Ha#Tt npoekuunio C' M
Ha miockocts ADB. DO, L ABC, 3nauut, DO; L. CO,, CO; L AB, 10
CO; L (ABD), snauur MO; — npoekuusi M C Ha miockocts ABD, To-
rna ZC MO, — yroa mexay npsimoil C M u niockoctbto ADB. U3 AOO, B:
r = O1B = JOB?2-00? = V202 -102 = 10v/3. 0,C = 10V/3.

BAADB MO; — cpennss auHus. MO = %BD.

WUs ADO,B: BD = \/DO? + O, B2 = /302 + (10v/3)2 = 20/3.
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MO, = % - 20v/3 = 10+/3. Takum o6pazom, AMO;C' — npsiMOyTroJibHbIH,

paBHOOeapeHHbIH. tg ZCMO; = tg45° = 1.
Omeem: 1.
1060} Cnenaem ueptéx (cm. puc.[331).

Puc. 331.

Vimp. = %SOCH_ - h. ITosatomy Viyp, HauGonbunii, ecin Socy, ¥ h npHHUMa-

0T MAaKCHMaJIbHO BO3MOXKHbIe 3HaueHusi. OGOCHOBAHHSI MOJIOKEHHI ToUeK S
u C anasornunbl Bapuanty Ne23. [TocTpoum siuHeRHbIN yros AByrpaHHOTO yr-
aa CASB. 1) SO L (ABC), snauur, SO; L 0:C; O,C L AB, taK Kak
0,C — MmenuaHna K ocHOBaHHI0 paBHOOGepeHHoro Tpeyrosbiuka ABC. Torna
0:C L (ABS).Ilpoeném O1 K L AS, torna CK L AS o TeopeMe o Tpéx
nepnenaukyasipax 1 Z01 KC — uckomblil. 0O1A = 01 B = 0,C =

= Rceyenug = 48 : 2 = 24. Haiiném Regepn 13 ANOO+B. Rep. = OB =

= /0O0? + 01B2 = /49 + 576 = 25; SO; = 7 + 25 = 32. B AASO; 60-
KoBOe pe6po nupamuibl AS = /322 + 242 = 8v/42 + 32 = 40. Torna

Oy) = AOLO1S _ 2482 _ 96 145 A0, 1g 20, KC = D€ =

AS 40 O K
_24-5 _ 5 _
244 4 =1,25.
Omsem: 1,25.

1061} Byaem 0603Hauath pajanyc oCHOBAHHI LMJIMHAPA H KOHYCOB uepe3 R,
UX BbICOTY uepe3 H u paauyc wapa yeped r. [Tyctb Touku M u N — LEeHTpbI
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HH2KHETO ¥ BEPXHEro OCHOBAHMH LIMJIMHPA COOTBETCTBEHHO, a TOUKM A U B —
BEpIIMHBI KOHYCOB, Touka C' — 1IeHTP OCHOBAHMsI KOHyCa ¢ BepUIMHOH A, Tou-
Ka F' — Touka KacaHHsl OKPY>KHOCTeH OCHOBAHHI KOHYCOB, TOUKa P — LIeHTp
urapa, Touka O — Toyka KacaHHsi L1apa u MJ0CKOCTH HUZKHEr0 OCHOBAHHS LM~
JIMHZIpA, a ToYKa [F — Touka KacaHus wapa 1 60KOBOW NMOBEPXHOCTH KOHYyCa
¢ BepluuHoil A. Paz6epém noapo6Ho KacaHue wapa M KoHyca ¢ BeplurHo# A.
J1i1s1 5TOT0 paccMOTPHM ceuenue niaockocTbio PAC (em. puc./332).

p_ R ¢
B
N e |7
‘ P
A r
A
Prc. 332.

[Iyctb D — Touka nepeceueHusi 3TOH MJIOCKOCTH C OKPYKHOCTbIO OCHO-

r_ 1 Cae

H V3
JoBaresbHo, ZDAC = 30°, a noromy ZDAO = 90° — ZDAC = 60°. Tak
Kak Touka P paBHoynasiena ot npsiMbix AE n AO, 1o AP — 6ucceKTpuca yr-

aa ZDAO, v snauut, ZPAO = 30°. Torna us AAOP = tg30°

BaHHsl KoHyca ¢ BepunHoit A. Us AADC = tg ZDAC =

r
OA = r+/3. Anasnoruuno nokassisaercs, uto OB = rv/3. Tak kak OA = OB,
TO Touka O JIEKUT Ha CEPeAMHHOM MepIeHUuKYJIsape K oTpesKy AB B mJoc-
KocTH M AB. YunteiBasi, uto TpeyrojbHuk M AB paBHOCTOpPOHHHIT (Bce ero
CTOPOHBI paBHbI 2R), noJyuaem, uto jyu MO — Guccekrpuca yraa AM B.
Tak kak 1wap KacaeTcst HOBepXHOCTH UMAnHApa, To OM = R+ 7. [1o Teopeme
KOCHHYCOB U3 AAMO =

OA%2 =OM? + AM? —2-OM - AM cos 30° =

= (R+r)2+4R2—4R(R+r)§ = R*4+r?4+2Rr+4R*—2R?\/3—2Rr\/3 =

= R?(5—2v/3) —2R(v/3 — 1)r 4 r2. C apyroii croponbl, OA? = 372, Takum
06pasoM, MoJlyuaeM ypaBHeHHE /15 HAXOXKJICHHUS 7
R%(5—2v3)—2R(V3—1)r+r? = 3r2, 2r2 +2R(/3-1)r— R%(5—2v/3) = 0,
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~R(V3-1)+ \/32(\/3 —1)2 4+ 2R%(5 — 2/3)

T1,2 = 2 -

. — 1)+ R\/14 —
_ R(\/§ ) 5 R 6\/§. Tak Kak pajnyc — noJioxKUTeJbHasl BeJH-
YUHA, TO T = _R(\/g_l);—RV 14-6v3 =

R< 14—6\/——\/§+1)
= 2 =

(\/14—6\/5—&-\/5— 1) (\/14—6\/_—(\/5—1))
= 2 =
=14—6\/§—2(4—2\/§) _ 10—24\/525_2\/3

Omesem: 5 — 2v/3.
1062! 1. [Tycth O — uentp cepsl paauyca R, ONMCaHHOM OKOJIO MHPAMHIbI
FABC. To ycaomio 4mR? = 48, orciona R = 2v/3. Tak kak OA = OB =

= OC u O nexur B uiockoctd ABC, T0 O — UEHTp NPaBUIbHOTO TPEYToJib-
nuka ABC (cMm. puc.|333).

Puc. 333.

2. FABC — npaBuJ/ibHasi Tipamuia, nostomy £'O — BbicOTa MUPaMU/IBL.
Onycrum u3 Touku T’ neprenaukyasip T H na npsimyto AO, eM. puc.|333. Tak
Kak TH || FO,to TH 1 ABC, u,3naunr, TH — Bbicota nupamuisl TAMC.
[To ycnosuto TM = TB, to ecTb oTpe3kd HM u HB — npoeKU1H paBHbIX
HAKJIOHHbIX U, caenoBaTesibHo, HM = HB.
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[Tycrb Touka P — npoekuusi H na npsimyto AB, torna PM = PB.
3. O6bém V nupamuasl T'AM C Haiiném no popmyde: V = % -TH-Sanc.
Sanvc = %AM -CK,rne CK — Boicotra AABC. Tak kak AABC npaBuJib-

HBI M R = 21/3 — pajuyc ero onucanHoii okpy:kHocTH, 1o C K = %R =
= 3\/3, AB = /3R = 6. [Tyerh Touka G — mpoekuust Touku M Ha mpsi-
myto AO. Tlo yenosuio AM = MO, snauut, AG = GO, AG = %AO =3

. AG V3
eM: MB = AB — AM = 4, MP = %MBZQ,AP:AM+MP:4,
H = AfP = i Tak kak AO = FO, To NpsIMOYroJibHbIH TPEYroJib
- COS?)OO - \/g - ’ p y p y

HUK AF'O — paBHoOeapenHblil U ZFAO = 45°, nostomy TH = AH =

Sl

MTaK,V:%TH-%AM.CK:é.i-%a.:’)\/ﬁ:&

=

Omesem: 8.

1063! 1. ITycts R — pamuyc cdepbl, onucanHoi okoso nupamuasl FABC,
a Touka O — eé uentp. Tak kak OA = OB = OC u O NeXHuT B MJOCKOCTH
ABC, to O — UeHTp NpaBUIbHOTO TpeyronbHuka ABC.
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2. Iupamupna FABC npaBuibhas, nostromy FO — eé Boicota. OnycTum
uz Toukn T nepnenamkyasp TH na npamyio AO, cm. puc.[333, TH || FO,
TH — Bbicota nupamuasl TAMC'. Tlyetb P — npoekuust Touku H Ha npsi-
myto AB. Tak kak no ycjosuto T’M = TB, o HM = HB, PM = PB.

3. Boipazum 06bém V niupamuinl TAMC yepes R. V = % -TH - Saymc,

Saymc = %AM-CK, rie CK — Bricota AABC. Tak kak AABC npaBuJb-

HbIH, © R — panauyc ero onucaHHoi okpy»KHocTH, To CK = %R, AB = \/3R.
[lycte G — npoekuust Touku M Ha npsamyio AO. ITo yenosuio AM = MO,
caenoBaresbHo, AG = GO, AG = %AO = g N3 ANAMG: ZMAG = 30°,

_ AG R V3 _ R AM
AM—m—§.T—E.CﬂeﬂOBaTeﬂbHO,E—
_ R _1 2 a1 B
_\/g.\/ER_3BM_3AB,MP_QBM_3AB,AP_
:AM+MP:§AB:N—T3R,AH:AP:COS3O°:%R.T3KK3K

AO = FO, to npsMoyrosbHelil TpeyronsHUK AF'O — paBHOGEIPEHHBIH U
/FAO = 45°, nostomy TH = AH = %R. Wrak, V = %TH- %AML‘K -

1 4,1 R 3 R’

==.2R--.— 2R = —=.TloycaoBuio, V = 24+/3, caenoBaTe/iLHO,
3372 3 2 33 Y V3

R® =24/3-3V/3 =216, R = 6.

Omsem: 6.

1064} 1) Tak kak napasnenorpamm ABC D MOXKHO BIUCATb B OKPYKHOCTb, TO
OH sIBJIsIeTCS PAMOYTroJibHUKOM. [TycTh O — 1eHTp chepbl, onHcaHHOH BOKPYT
SABCD, a R— paauyc 37oii cdepbl, To ecth SO = CO = R, (cm. puc.[335).
[TockonbKy Touka O paBHoynaseHa ot touek A, B, C, D, To npoekuus Touku O
Ha miockocTb ABC siB/isieTcsi UeHTPOM onucanHoi BOKpyr ABC' D oKpy»KHO-
CTH, To ecTb coBrnajaer ¢ Toukor K. Takum o6pazom, OK — nepreHauKyJsip
K niockoctd ABC, a SK — Bbicota nupamuiibl SABCD. Tak kak CK LSK
u DK 1SK, 1o ZCKD sBnsieTcsl IMHEHHBIM YIJIOM JIBYTPAHHOTO yIJyla MeXK-
ny nnockoctsimu ASC' u BSD, To eCcTb TeM yIJIOM, CHHYC KOTOPOTO TTOJIJIEXKHUT
ONpeesIeHUIO.
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Puc. 335.

2) ITo ycnouio, SO : OK =13 : 5 = OK = %R. N3 ACOK unmeem:

_ JCO® _OK® = 125 _ AC _ 12p _ 13
CK CcO OK 13R Ho CK 5 6 = 13R 6, R 5

SK:SO+OK:%R:9.

3) O6bém V nupamuasl SABC D papen: V = éSK-SABCD =3SaBcD.

[To ycnoBuio, V. = 108 = Sapcp = 36. Bocrnosnb3oBaBiuuch hopmysioi,
BbIpaxKatollel MJIollaib YeTbIPEXYroJbHUKA Yepe3 JJIMHbI JHAroHajlel, uMe-

eM: Sapop = %AC . BD - sin /CKD, % 12-12 - sin/CKD = 36,
sin ZOKD = 0,5.

Omesem: 0,5.
1065/ Pemienne nannoii 3a1aun pazo6béM Ha HECKOJIBKO MYHKTOB.

1. Tlyetb O — ueHTp cdepbl, onucanHoil Bokpyr nupamuasl ABC D, cu.
puc.|336. Tak kak BD — nuametp 31oii cepbl, 10 ZBCD = /BAD = 90°.
[TockosbKy BepuinHa A paBHoyzaJsieHa oT Bepiint B, C, D, To e€ npoekums Ha
mockoctb BC'D siBjsieTcsl LeHTPOM onucaHHo# BoKpyr ABCD oKpy:KHO-
CTH, TO ecTb coBnajaer ¢ Toukoil O. Takum o6pazom, AO — nepreHauKyasp
K njockocTd BC'D u, 3HauuT, njaockoctb ABD neprneHanKyaspHa njaocKoCTH
BCD. CaenoBatesibHo, ZC'BD ectb yros Mmexxay pedpom BC' 1 JI0CKOCTbIO
ABD (npsimast BD siBaisiercst npoekuuei npsimoit BC' Ha niiockocts ABD).
O603Hauum uepe3 R — pajuyc cdepbl, onucanHoi Bokpyr ABCD, a uepes «
Besinuuny yrina ZCBD.
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4

C
Puc. 336.

Torna AO = CO = R, BD = 2R, cosa = 7@/5, BC = 2R - cosa,

CD =2R-sina.

2. Uepes Bepiunny A npoBejiém npsimyto, napaJsuiesibHyio pebpy BD, u
nyctb K — npoekuusi Bepunbl C' Ha 3Ty NpsiMyto, a L — npoeKuust TOUKH
K Ha BD. Tak kak AK || BD, to yroa mexay péopamu AC' u BD paseH
LK AC. 3ametum, uto sin ZK AC = %

3. Us AKLC u AADC no teopeme [Tudaropa nmeem:

CK = VKL? +CL? = VR? + CL?, AC = v/2R. Ilockonbky AL | DK,
DK 1CK, 10 ALLCK, u 1o Teopeme o Tpéx nepnenaukyaspax ALLCL, 1o
ectb CL — Bbicota B ABCD. Haiiném nuny C'L, Bblpasus miowans ABCD
jqBymsi cnocobamu: 2Sgep = CL - BD = BC' - CD. Mmeewm,

cp - BC-¢D V22 V242 _ V2R
_peob V2 V2EV2

=2R-sina-cosa = 2R -

BD 2’
CK = VEE T OL% = —@R
4.sin /ZKAC = % :(V2R) = @ Urak, ZCAK = arcsin § = %,

rpagycHast mepa ZC'AK pasna 60°.

Omeem: 60°.

1066 Pelnenue nanHoli 3agaun pa3o6bEéM Ha HECKOJBLKO MYHKTOB.

1. Uepes BepuinHy D npoBeném npsimyto, napasjesbHyio pedpy AB, u
nyctb K — npoekuust BepiunHbl C' Ha 3Ty NpsiMyto, a L — npoekuust Tou-
ku K na AB, cm. puc.|337. Tak Kak 1entp onucannoii Bokpyr ABC'D cdepbi
— Ttouka O, JexxuT Ha pebpe AB, a BepunHa D paBHOyHaJieHa OT BEpLUMH
A, B,C,10 LZADB = ZACB = 90°, a npsimast DO nepnexuKyJisipHa 1jaoc-
koctn ABC. Tlockosbky npsivast AB siasiercst npoekuuedt npsimoit AC' Ha
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4

C
Puc. 337.

nsockoctb ABD, To yron mexny pebpom AC u rpanbio ABD pasen ZBAC,

H, 3HAYMuT, cos LBAC = V3~ 1.
2v2

2. Panuyc cdepsl, onvcannoit Bokpyr ABC D, o603Hauum uepe3 R, Torna

Ac=V3—1 yp_V3_1p po_ yapr—Acz— V3+tlp
2V2 V2 T V2

[To Teopeme ITucaropa us ACLK u ACOD numeem:
CK =VKL*+CL? =VR*+CL?,CD =/CO? + DO? = \2R.
3amerum, uto ALLCK, rak kak AL || KD, KD1CK. I[Tostomy, no Teopeme
o Tpéx nepnenankyaspax, ALLCL, to ectb CL — Bbicota B AABC.
Haiiném nanny C L, Bbipasus nuowans AABC ngymst crioco6amu:

2S45c = CL-AB = AC - BC, AC - BC = R2?, CL = % - ?
K
Janee, CK =+R2+CL? = \/_R sin /CDK = C 2\/\/__

3. UtoObl HaliTH paccTosiike d Mexy npsimbiMi AB 1 C'D, Bblpasum 00b-
ém nupamuasl ACOD no 1ByM opmynam:
V = DTOwS'AocPIV = %~AO-CD-sina, rae o — yros Mexuy AB u

CD. W3 nepsoii hopmysbl umeem: V. = D—?)O : % A0 -CL = ?2 3amerum,

uro « = ZC DK, nockosibky AB || DK [Tostromy U3 BTopoit hopMyJibl HMe-

ew:V =2 R. V2R -sin Z/CDK = V5 -d - R?. WUrak, ﬁRQd = LRS,
6 12 12 12

R

NG

Omeem: 1.

d= =1.
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1067/ TTycts O — uentp cepol, H u Hy — LEHTPbI OCHOBAHHIA IPU3MBI (CM.
puc. 338). Ha#iném cnauana cropony ocHoBanust npusmbl. [lycts BC' = a,

torna CK = %, CL = § tg ZLKC = 2v/3. 3ameTnm, uTo
AC1MN ~ ACyA; By v HaitiéM Ko duLreHT nopobus k:
LC, = LO — CCy = 2a(V3 1), k = MN _ LM _ LG, _ V31

AB LB LC /3
H03TOMy M — k2 — 4_2\/§ U SA1MNBl — 1 _ k'2 — 2\/3— 1
C1A1B; 3 SClAlBl 3
2 2(6 —
3uauut, Sa,MNB, — 2\/§3_ 1. a i/g =2 (612 \/3) C zpyro#i CTOpOHBI,

Samnp = =2 ,osa:\/1+tg2a_\/ﬁ,
V17 a2(6 — /3)

SABMN = T5 . ITo ycaoButo, Sapmn =

SA,BiMN cos 1 1

VI7(6 —v/3)
3 )
= a? = 4, a = 2. Tenepb Buiuncaum paauyc chepoi: CO? = CH? + OH? =

a2 2 2 4
= = R=CO=-"-a=—.
3+a, \/ga 7

Puc. 338.

Omsem: 4

7
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1068 ITyctb O — uentp cdepsl, H 1 Hy — UEHTPbI OCHOBAHHH MPU3MBI, R —
pamuyc cepbl, OMCaHHOi BOKPYT Npu3Mbl (cM. puc. 339). Seqy, =4 - Ricb .

ITo ycaoBHio Scda. = 127, 3HauuT ch). =/3.

[lycts AB = a, Totna AA; = 2a, OH = a. HC = %aT\/g = a—\g/g.
2
OC? = OH® + HC?,3 = a® + % 40> = 9, a® = % Tak kak AABC —

2
npaBWIbHBIA, TO Sapc = # = % [To ycJioBHIO, YroJi MexLy MJI0CKO-

cramu ABL u ABC pasen 30°, u Tak Kak C' — rpoekiust Touku L, 70 Sogr, =
Sapc 93 2

- — V3 2 95
cos 30° 16 3 125

Puc. 339.

Omsem: 1,125.

1069 ITycts O — uentp cepnl, H u Hy — UEHTPbI OCHOBAHUHA MPU3MbI, R —
paauyc cdepbl, ONUCAHHOH BOKPYT npu3Mbl (cM. puc. |340). [Tycts AB = z,

_ — _2 a3 _aV3 p_ | o 2?2z
TOFﬂaAA1—21’,OH—Q:.HC—3 5 — 3 .R = x+3f\/§.
ZLKC — JjMHelHbIA yroJ ABYrpaHHOTO yryla MeXy MJIOCKOCTbIO CeueHHs
ALB u nnockoctbto ocHoBanuss ABC, nostomy ZLKC' = 45° 3HAYMT,

KL:KC:xTﬁ,KL xfs B——KLAB @ xf [
226 _ 20 0 _ 2 _

1 =2,25\6, = —9,x—3.R—\/§—2\/§.

Omesem: 2+/3.
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Puc. 340.
1070} 1) [Tycth paauyc ocHoBaHHs KoHyca R, a BbicoTa Konyca h, Tor/a
Ssap = R-h,aSyon = iSABS = iRh (nyiotab cepeIMHHOTO TPEYToJb-

HHKa paBHA UETBEPTH TJIOLIA/IM HCXOJIHOTO TPeyroybHUKa) (CM. puc.|341).
S

Puc. 341.

2) Onycrum Beicoty C'P B tpeyrosbiuke ACO. Torna C'P — nepnenjiu-
KyJsip K niiockocti AB.S, Tak kak C'P neprienanky.asipHo etié u SO. [Tostomy
AB — neprienukynsip K niockocta SPC.
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N3 ycaoBus caenyet, uto ayra AC pasHa 30°, Toraa M3 TpeyroJbHHKA

POC naxomum PC = g, PO = R?.

3) Ilyctb Touka (Q — Touka nepeceuenust SP u MO. BoccraHoBuM nep-
neHaAnKyasip U3 Touku @ K S P B nuockoct SPC. OH neprneHIuKyJsiper eié
U K AB, Tak Kak JIeXKuT B rmiockoct SPC.

CuaieoBaresibHo, oH nepeceuér SC B Touke L, Tak kak SCP 1 ABS. To-
ria LG — uckomas Beicota nupamusl LM NO.

S
M N
A P O B
Puc. 342.

4) Tpeyroabhukn PQO u PSB nopo6ubl (cM. puc.342), Tak Kak
MO || SB.Tlostomy PQ : QS = PO : OB = /3 : 2, 3nauur,
SQ:SP=S8Q:(SQ+PQ)=2:(2+3).

5) Tak xak L L SP u CP L SP, To NpsAMOYroJibHble TPEYroJbHH-
ki SQL u SPC nopo6uel. QL : PC = SQ : SP = 2 : (2 + V/3).

2 R
6)Vorun = lQL -SomNn = h7R2 [101aap OCHOBAHHS
3 12(2 + V3)
7R? = 127, 3naunt, R2 = 12, h = 10 + 5v/3, noacrasJisisi B BbIpaKeHue st
oO6béMa, HaxonuM VoL N = 5.

Omeem: 5.
1071} TTnan petuenus:
1) Jokaxem, uto Touka M — cepennna A;C.

2) IlokaxkeM, uTO MCKOMbI 0ObEM paBeH M0JIOBUHE 00bEéMa MUPAMUbI
A1 ABC.
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Puc. 343.

3) Bbluucsaum pamuyc OMHCAHHOH OKPYXKHOCTH, MMJIOLIAJb TPEYrOJbHH-
ka ABC.

4) ¥Yroa mexxky npsimoit A1 C' 1 nitockocTbio ocHoBaHus — 310 yros A; CO.
Hatiném BricoTy Konyca A1 0.

5) Haiiném 06bém A3 ABC 1, ¢ TOMOIIBIO COOTHOLLIEHHS, TOJIyYeHHOTO BO
BTOPOM IyHKTE, HAl1€M 00bEM UCKOMOH MHUPaMHU/BI.

1) A;C — o6pasyiouias Koryca (cM. puc. 343)), 1o3TOMy TOUKa nepeceye-
nust ACy1 n A1 C aBnsiercst Toukoit nepeceuenust ACy ¢ konycom. Ho ACH mne-
pecekaeT KOHyC TOJIbKO B JBYX Toukax: A u M. CnenoBarensHo, M — Touka
nepeceueHus auaroHasneil napaJsienorpamma AA;C1C. 3nauut, M — cepe-
quHa A;C.

2) IMockoabky npsimass BBy napaJsuienbia niaockoctd AA;C1C, to au-
Ha MepreHnKyJsipa U3 Touku By paBHa [UIMHE TepPIeHINKYJsipa U3 Toukd B.

Kpowme toro, Sanc = %SAAlc, tak Kak M — cepennHa A;C. [Tostomy

1
VBiamc = Veanmc = §VA1ABC-
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Puc. 344.

3) ITo Teopeme cunycoB AB : sin60° = 2R, rie R — pajadyc onucaH-

1
HO# oKpyxHocTH. [lostomy R = 7 [To dopmysie nuomamy mpaBUILHOTO

AB*V3
TPEeyroJibHuKa Sapc =

= 25v/3.

4) A1O — nepneHauKyJIsIp K IOCKOCTH OCHOBAHMS, TOITOMY YTOJl MEXK]LY
A1C n ocHoBanueM pasen yray A1 CO. A10 = CO - tg60° = 10.

1 1 _250v/3 125
5)Veiame = gVayape = ;A0 Sapec = —¢— = 73
125
Omesem: —=.
V3

1072} O61uwiil naH pelenus Takok »e, Kak 1 B 3agaue C4 npe/blaylero Ba-
puaHra.

1) A;C — o6pasyiouias Konyca (cM. puc. 344), 1osTomy Touka nepeceue-
nust C1 N u A; C aBnsiercst Touko# nepeceuenusi C; N ¢ konycom. Ho Cy N ne-
peceKaeT KOHyC ToJbKo B 1ByX Toukax: N u M. CaenoBatesibHo, M — Touka
nepecevenust A;C'u Cy N. Tpeyronbuukn Ay M N v C' M Cy nono6Hbl. 3HAYHT,
CMMA12001A1N221
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2) Iepnenauxynsip u3 M Ha nnockoctb BB;CyC OTHOCUTCS K MepHeH/H -
KyJspy u3 Touku A; kak CM Kk CAy, upasro 2 : 3. Vypp, ¢y, = %VAlBBlCl.

[Tockonbky npsimast C'C'y napaJguiesbia nnockoct AA1B1 B, 10 Va, B, o, =
= Va,BB,c- Kpome toro, Sa,8, = Sa,B4, 10310My V4, BB, c = VA, BAC.
Takum 06pa3om, HCKOMBIH 00bEM paBeH % ot o6'béma nupamuapl A1 ABC.

3) ITyctb O — 1eHTp OKpY>KHOCTH-OCHOBaHHs KOHyca, a AH — BbIcoTa
B Tpeyronibiuke ABC. A1 B = A;C, nosromy H — cepeuta ctoponbl BC,
nostromy OH — nepnenaukyJ/sipHo BC. To ecTb yros Mexay MJoCKOCTSIMH
AyBC v ABC pasen yry AyHO OH = OC -sin30° = 6. CH = 6+/3;

AB%/3

AB = AC = BC = 12V/3. Sapc = - 108+/3.

4)OH v AH — nepnenukyasipsl K niockocti BC, M03TOMY yroJs Mexty
mockoetsimi A1 BC' u ABC paBen yriy Ay HO. A1O = OH -tg AyHO =
=6V/3.

9)VmBB,c, = %VAIABC = %Alo -Sapc = 432.

Omesem: 432.
1073} Tano: SM N PQ) — ueTbIpéxyroJibHast nupamuaa (CM. pucyHok 345),

ueHTp O cdepbl T', onucaHHoN 0KoJ10 nupaMmuibl SM N PQ) JIeKUT B MI0CKO-
¢tk MNP, H = MPNNQ@,SH 1L nn. MNP, SN = MN, PH = 8§,

MQ = 6,tg Z(SM,nn. MNP) = %.
Haiitu: QP.
S
M N
/2
Q P
Puc. 345.
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[lnan pewenust: 1. dokaxkem, uto TpeyrosnbHuku SQN u SM P npsimo-
yrosibHble. 2. Haiiném Bce ssemenTbl TpeyrosibHuka SMP. 3. Ilokaxkem, 4to
QN — 6uccekrpuca yria M QP 1 1o cBoHcTBY GUcceKTpHChl HalaéMm Q)P 13
TpeyrosnbHuka MQP.

Pewernue. TTockoJibKy 1eHTp chepbl, ONUCAHHON OKOJIO TTHPAMUIbI
SM N PQ nexurt B njiockoct ocHoBanusi M N PQ, nsiockocts M N P siBiisi-
eTCsl MJI0CKOCTbI0 cuMMeTpuH cdepbl T'. Tak kak SH 1 . MNP u
SH C mn. MSP, To n. MSP L na. MNP. [Tostomy ceuenne cepsl T'
MI0CKOCTbIO 1. M SP sIBJIsieTCsl OKPYKHOCTb ¢ auameTpom M P, npu sTom
B 3Ty OKPY>KHOCTb BNUCaH TpeyroibHuK SM P. 3uauur, ZMSP = 90°, kak
yroJI, ONUpaloLIUiCs Ha quameTp. Anajoruuno, ZQSN = 90°.

Tak kak SH L nn. MNP, 10 Z(SM,nn. MNP) = ZSMH =

tg ZSMH = % Tpeyronbhuk M .S P npsimoyroJibHbiid. Tak kak S H — Bbico-

Ta B HéM, T0 LZSMH = ZHSP, otkyna =tg/ZHSP = 4. [TosTomy

SH
—g8.3 _ — 2 2 _ __SH _9
SH =38 4—6,SP_\/SH + HP? =10, MH = e ZSMH ~ 2 Tpe-
yroabiuk SN Q npsMoyroabHblii, nostomy SN2 = NH - NQ. B cuny toro,
_ 2 _ MN _ NQ
uto SN = MN, MN“ = NH - NQ, oTKyza cJiellyeT, 4To == NI = UN'

9TO 03HauaeT, uto TpeyroibHukt M HN u QM N nono6ubl. [Tostomy
IMQN = ZNMP. Ho uerbipéxyrosnbuuk M N P() BriicaH B ceueHue cde-
pot 1" nockocTtbio M N P, KOTOpoe SIBJISeTCS OKPY’KHOCTbIO, UTO O3HAYaeT,
uto ZNM P = ZNQP xak Briicanubie yriibl. CJie0BaTe/bHO,

LMQN = LZNMP = ZNQP, 10 ectb QN — 6uccexktpuca yria MQP.

QP _ PH
N3 tpeyronibiuka M QP no cBoiicTBY GUCCEKTPUCH HMeeM OM ~ MH
PH _ 32
QP =QM - VHE- 3
. 32
Omsem: 3

1074} [lano: SABC — tpeyrosibHasi nupamuza (cM. pucyHok|346),
AABC — octpoyroJibHbii, teHTp O cdepbl T', ONMUcaHHON 0KOJIO MUPaMHUIbI
SABC nexut B niockocth ABC, CH — 6uccekrpuca yrina ACB,
SH 1 nn. ABC, AS = /15, BH = 2,tg Z(nn1. SBC,ni. ABC) = /2.
Haimu: Vipe.
[Tlhan pewenus: 1. JlokakeM, 4To TpeyronbHUK ASB NpsIMOYTOJbHBIH.
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2. Haiiném Bce ssemeHTbl TpeyronbhHuka ASB. 3. Haiiném sjiemenTsl Tpe-
yrosbHuka ABC.

Puc. 346.

Peuienue. 1. Tak kak UeHTp cepbl, ONIUCAHHOI 0K0JI0 THpamMuibl SABC,
JIEKUT B TUI0CKOCTH ocHoBauusi ABC, niockoctb ABC' siBisieTcs MaI0CKO-
ctbio cummerpuu cepol T'. Tak kak SH L ni. ABC w SH C na. ASB, 10
. ASB L nn. ABC. ITostomy ceuenueM cdepbl 1" naockoctbio ASB sB-
JISIETCS1 OKPY>KHOCTb € AMaMeTpoM A, MpH 3TOM B 3Ty OKPY:KHOCTb BITHCaH
TpeyrosabHuk ASB. 3uaunt, ZASB = 90°, Kak yroJ, onvparoumncs Ha ama-
MeTp.

2. Tpeyrosibhuk AS B npsimoyrobHblii, nostomy SB? = HB - AB. Tlyctb
SB = z. Torna AB = V15 + 22 u 22 = 2/15 + z2.
Takum o6pasom, oJyun/Id ypaBHeHHE /1715 HaxoxaeHus x. CliesiaeM B HEM 3a-

2 _
MeHy t = 22, Torja ypaBHeHHe IpuMet BULL: t = 2+/15 +t & { i >—04t + 60,
t2—4t—60=0, [ (t—10)(t+6)=0,
t>0, t>0

uut, AB =5, AH = AB— BH =3uSH = vVBS? — BH? = /6.

3. [lyere M € BC' rak, uro BC' | na. SM H, torna tak kak BC | M H,
BC 1 MS u BC — nuHus nepecedenust niockoereit SBC u ABC, 1o yrod
MesKJly STHMH IIOCKOCTAMH pasen yray SMH, otkyna tg ZSMH = /2. To-
IJla U3 TIPSIMOYTOJIbHOTO TpeyrosbHuka SM H cienyet, uto

SH
tg LSMH
npsimyto AC. Touka N nonanér Ha orpesok AC, tak kak AABC — ocrt-

=t =10= 2 = v/10. 3ua-

HM = = /3. Onyctum nepnenaukyisp HN us Touku H nHa

Hsznaresserso «/lernon» www.legionr.ru



Perenne zagaun| 1075 505

poyrosbhbiii. NH = MH = +/3, 0CKOJIbKY BCe TOUKH GHCCEKTPHCHI paB-
HoyjaJeHbl oT cTopoH yraa. [lyets LZABC = o, ZBAC = (. Tak kak

HM 1 BC,a HN 1 AC, 10 siha = ?, sinff = ? [To ocuoB-

HOMY TPHTOHOMETPHUECKOMY TOXKJIECTBY COS (v = %, cos 3 = @ 3Hauur,
sin ZACB = sin(180° — a — 3) = sin(a + 3) = sinacos § + sin fcosa =

= % Torna no Teopeme cuHycoB u3 Tpeyrojbhuka ABC cienyer:

sin /ACB _ sinf ~ BC — sin 3 - 10v/3

AB  ~ BC snZACE AP = 3n 1 g3 SHanm
1 : 75 1
S :—AB~BC- =12 _ yV = =SH-S =
ABC S1m 6\/5—&-2\/5 U VsaBC 3 SABC
10\f 5\f
Omesem: M

1075} 1. ITo cBoiicTBy npsIMOIi, apaJuleIbHOM ILJIOCKOCTH, I1I0CKOCThb ceue-
HUs1, NpoxoJsLlas yepes cepearty pebpa DC Touky N napaJuiesibHO NpsiMbIM
BC u AD, nepecekaer rpanu BC'D, ACD, ADB, ABC 1o oTpe3kam co-
OTBETCTBEHHO MapaJuiesbHbiM 3THM pébpam, To ectb NE || BC || MF u
MN || AD || EF (cwm. puc.[347). Caenosarenso, ceuenre M N EF (ocHoBa-
Hue nupamujibl PM N EF) sijisieTcst napaJijieJlorpaMMoM, CTOPOHbBI KOTOPOTO
CYTb CpeJIHH1E JIMHUU TPEYroJbHUKOB-IPaHel THPaMUIbL.

2. Mnaronans N F' nenur napanienorpamm M N EF Ha iBa paBHbIX TPEYToJib-

1
HHUKa, Mo3TOMY SMNF = §SJV1NEF- 3HauuT VPMNEF = QVPMNF-

3. [lpumem APMF 3a ocHoBanue nupamuasl PMNF, Torna npoBeném
NO || DH, tak kak DH — Bbicota nupamujasl DABC. DH 1 ABC =
NO 1 ABC = NO — Bbicora nupamuasl NPMF. HKNO — npsimo-
yrosbiuk = NO = KH = 25.

4. B APM F noseném Bbicoty PQ, Torna PC' M Q) npsiMOyroJibHUK

(MF || BC, £C =90°, CM || PQ), sHauut

PQ:CM:7,5.SPMF:%.MF.PQ:%-6.7,5:22,5.
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Puc. 347.

5. Veriner =2 % - Spar-NO=2- % 122.5-2,5 = 37,5.

Omsem: 37,5.

1076| 1) ITo cBoiicTBY NPSIMO#, NApaIEbHOI IOCKOCTH, IOCKOCTh Ceue-
HHUs1, poxojsiiiasi yeped cepenrny M pebpa BD napaJduenbHo péopam BC
u AD, nepecekaer rpanu BCD, ABC, ABD, AC'D no orpe3kaM, COOTBET-
CTBEHHO MapaJijiesibHbiM 5TUM pébpam, To ectb LM || BC' || FN u

MN || AD || LF (cm. puc.[348).

CaienoBatesibHo, ceuenne M LE N (ocHoBanue nupamuabl TMLFN) siB-
JISIeTCsl NapaJijleJlorpaMMoM, TIPHUEM ero CTOPOHbl — CPeIHHE JIMHHK Tpe-
YrOJIbHUKOB — rpaneil nupamunsl DABC.

2) Nuaronans LN penut napasuenorpamym M LF N Ha 1Ba paBHbIX Tpe-
YroJibHUKA, I03TOMY MJ1011A/b TpeyrosbHuka L' N paBHa N0J0BUHE TJI0LLAJAH
napaJuiesorpamma M LF N. CienoBarenbHo, 00bEM V' nupamuibl
TMLFN paBeH yaBoeHHOMY 00béMy nupamuabl T'LF N, NOCKOJbKY OHH
UMeroT obuLyto BepluuHy 1, To ectb V = 2V .

3) Ilpumem tpeyronbuuk TFN 3a ocHoBanue nupamuabl T'LFN. Tlo-
ckosbky ADLABC w AD || LF, to LF L ABC, cienoBatesibio, LF — Bbi-
cora nupamuabl T'LF N, onylleHHas U3 BEPLUHHbI L.
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Puc. 348.

[lo cBoiicTBy cpenneit iunuu Tpeyroabiika ADC LF = 0,5AD.
4) B npamoyroJibHom Tpeyroabhnke BCT CT = BC cos 60° = /5. Cae-
5
nosaresnvHo, FT = CF — CT = R [Tycte N H — BbICOTa TPEYroJibHUKA

TFN. Torna NH || BT, a tak kak N — cepejuHa otpeska AB, To 110 CBOH-
CTBY cpefHell JuHuH TpeyronbHiuka ABT nMeem

NH = 05BT = 0,5V/BC? - CT? = %\/ 15. Haiiném niomas S ocHoBa-

Hus TFN: S =0,5-FT-NH = %
CaenoBarenbho, V = 2Vprppy = %S -LF = 52—\{5 - AD. Boluncsum o6bém
nupamiasl DABC: Vpape = % . %AC . BC - sin60° - AD = # - AD.

Vbasc
Orcona ————

= 12. CaenoBatesibHO, 06béM nupamuapl DABC B 12 pa3
6o.blIe 06béma nupamuasl T'MLEN.

Omesem: 12.
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1077 1) [TnockocThb ceuenusi, mpoxosiuast uepes cepeauny L peGpa DC na-
pannenbHo péépam BC n AD, nepecekaer rpanu BCD, ABC, ABD, ACD
10 OTpe3KaM, COOTBETCTBEHHO MapaslIeIbHBIM 3THM pédpam, TO eCThb

LM | BC || FN u MN || AD || LF (cwm. puc.349). Caenosaresnbto, ceue-

D

Puc. 349.

HHe
MLFN — napaJjesiorpamm, NMpHUYEM €ro CTOPOHbl — CpeJHUe JIMHUH Tpe-
YroJIbHUKOB — rpaHelt nupamuisl DABC.

2) LN neaur M LF N Ha Ba paBHbIX TPEYroJIbHUKA, I03TOMY Sy pN =

= %SMLFN. Orciona Vryrny = 2Vrppn, NOCKOJBKY BepiinHa T° — 06-

as.

3) ITpumem T'F N 3a ocHoBanue nupamuabl T LEN. Tak kak ADLABC u
AD || LF, to LF LABC, caenopatenbio, LEF — Bbicora nupamuisl TLFN,
onyuieHHast u3 Bepiunbl L. [To cBoticTBy cpennert iuunn AADC
LF =40

4) B npsimoyrosibiom Tpeyronbiike BCT CT = BC cos30° = 3. Cue-
nosarenvHo, FT = CT — CF = 0,5. [lycte NH — BblcoTa TpeyroJbHHKa
TFN.Torna NH || BT, atak kak N — cepenuna otpeska AB, T0
NH=1Lpr=LlyBer—cT = \/75 Teneps Sppy = & FT-NH = ‘g
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Caenoarenwvho, Vryrrry = 2Vrppny = %STFN -LF = g - AD. Bui-
5V 3

qucyanuM Vpape = % . % -AC - BC -sin30° - AD = T\/_ - AD. Orcioga

VbaBc

— =20.

Vrmrren

Omsem: 20.

1078] I'o ycaoBuio 3a1aun caenaeM uepTéx (em. puc.|350). [Tposeném
AK 1 BC, torna SK L BC (1o Teopeme 0 TPEX NepreHanKyJspax).

S

Puc. 350.

Bricora nupamuast H = SA. M3 npsimoyroJsibHoro tpeyrosbiika AKC
Haxogum AK = 2. Torna SK = v4 + H?2.

Bocrnosbayemcst hopmyaioit: Vo = %TSHOH., rae V. — o0béM nupamusbl,

7 — pajiyC BIIMCAHHOTO B HEE 1Wapa, Syon, — MJIOLIA/b TOJHOK MOBEPXHOCTH
nupamuibl. C IPyroi CTOPOHBI
4v3-2 4
2 V3 "H = ﬁH
3 2 3

V:%SABC'H:

Haiiném Spon.. Sspa = Ssca = % =2H.

Haiiném Spes. Spos = %4\/5 VA4 H? =234+ H2.
Snon. = 43+ 4H + 2v/3V4 + H2.
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Unmeewm: 4\/3_ :§ \/_ (43 +4H +2V3V4 + H?), 3H —2/3 =

= V/3V/4 + HZ. Pemas 310 ypaBuenue, naxoaum: H = 2+/3.

Touka H — ueHTp luapa, orMcaHHOro okKoJo nupamuasl SABC (HD —
cepellHHbIH neprnenukyasp k SA, HOLABC, rie O — LeHTP OKPY2KHOCTH,
OMnuCaHHOK 0KoJIo TpeyroJibHuKa ABC') (eM. puc. 351)).

S

Puc. 351.
Wnaue, H — Bepumna npsimoyrosbivika ADHO, AH — paauyc wmapa.

AH? = OH? + AO%* OH = % — 3

AB-Ac-BC _ 4-4-43
AO = = =4. AH =3+ 16 = +/19.
4SaBC 4-4/3 +

Omsem: \/19.

1079} TTo yc0BHIo 3a1aun cenaem yepTéx (. puc.[352).
Jlano: AB = BC =6,AC =4. SB L ABC, H =SB = (4+V2)r.

S
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Haiitu: R.

Bocnoabsyemest popmynoit Viapp, = % -7 - Snout. mo. O603HAUUM BbLICOTY

nupamusbl SB = H. V3 npsMoyroJibHoro Tpeyrojibiuka ABK:
BK = 4+/2. U3 npsimoyrosbHoro Tpeyroabhnka BSK: SK = H? + 32.
Torna: Saapc = 8V?2; 2Sasa5 = 6H; Sasac = 2V H? + 32;

Vnnp, = % - H - 8/2. TloacTaBuM HafiieHHbIe 3HAUCHHST B dhopmyay:

s H-8V2 = 4r(3v2+6H +2V/H” +32),

44/2H = 1 —f\/i (4\/§ +3H +VH? + 32), YTO JA€T ypaBHEHHE:

122 +8 —3H = VH2+32 (1) Bosseném ero B kaapar. [loayuum
H? — (6 +9v2)H + 40 + 24v/2 = 0. BbluuCc/IMM AUCKPUMHHAHT 5TOTO ypaB-

werns: D = (6 + 9v2)? — 4(40 + 24v/2) = 38 + 122 = (6 + v2)°.

2+ 2
Torna: Hyo = 6 +9v2 2(6—1—\/_). H, = 42, Hy = 5V2 + 6. Bro-

poit Kopenb H = 5v/2 + 6 ne sipisiercsl pelieneM ypasHennsi (1), Tak Kax
12v/2 + 8 — 3H < 0. 3uaunt, H = 4/2. LleHTp onucaHHOTO OKOJIO MHPaMH-
Jbl 11apa JexKHUT B Touke O — ToukKe nepeceuenust npsamMoil DO, npoxosiiiei
uepe3 Touky D — ueHTp onucaHHoil okosno AABC 0Kpy»KHOCTH, NepreHan-
KyJ1sipHO M1ocKocTH ABC' 1 MJIOCKOCTH, MPOXOJsILLEH Yepe3 cepeliHy BbICOTbI
S B, neprenauKyJIsipHo 3Toil BbicoTe (cM. puc.[353).

Puc. 353.

To ectb BHOD — npsIMOyroJibHUK M pajuyc onucanHoro wapa R = OB.

Jnst ero Haxoxkaenust Hatlném DB = Raapc. Raape = 224 = %\/5

S
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BH:Q\/Q.TomaR:H%-Q—i—S:%.

V290

Omsem: VI

1080} ITycts AB; M N — 3anannoe ceuenne (cMm. puc./354).
Haiiru: VBBMWNAL

C, M D,
1 RN
1 4 S
I / N
1 4 \\
! / K
/ RS
! / VARYAS
1 ’ , N
1 ’ , f \\
B f g ! N
1
| K 7 Al v 3 AN
| / / ! 2 s
I / Vi | 7z
1 7 4 1.7
1 / 4 1
Vi 7
|// ’ -7 :
7
L/ ) e I
| P, s 1
2 / 7z
,|C - |L
VAR =S N L/ _ D
R4 -~
,// P _--
’ e -7
///2 s Phe i
’ < - 2
/// // /’/
v o,7 -7
/2 -
I,”/’/
B 2 A
Puc. 354.

Haiiném Socn: AB1 = 2v/2, MN = /2, By{M = AN = /5. BBMNA —
paBHOGoUHas Tpanelusi. E€ BbicoTa paBHa %, STp = Socy = %\/Q % =

= % [Tycerh K u P — cepenutbl ctopoH M N u AB1 COOTBETCTBEHHO,

3
\/57
BK = VBIL?+ KIL? = —V234 Bricota 3T0Or0 TpeyrosbHHKa, NPOBEAEHHAST

KL L CD. B tpeyronbhnke BPK: BP = /2, KP =
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13 BepllMHbl B, siBjsieTcst BbicoTol nupamuibl H. M3 ABPK Haxolum, uTo
H= % A uckomblii 00bEM V = % -Socn-H==-2.-2 =2

Omeem: 2.
1081, [TpoBeaém ykaszaHHoe B ycsioBHH ceuenue (cM. puc.[355).

B, C,
\\
/, \\\ \\\\
! \ \\\
// \\ \\\\
/I \ ~ ~.
/I \\ \\\\
A1 7 ‘\\ [)1 AN
/
/ \
/ H)
/I //C\\
! s \
Ml BX \ c
7/ \\ ‘\
/ . \
7 N \
7/ N\ \
/ N, \
7/ AN \
/ XN
// \\\
A 3 D
Puc. 355.
O603Hauum cepemunbl pédep AA; u CCy coorBercTBeHHO M 1 N. MckoMmbilit
. 1
06b&M OyzieT HaxoUThesl o opmyse V = 3 Sy, ND - h, TIe h — BblcoTa

nupamuabl BH. Yerbipéxyrosbiuk M By N D siasiercst pom6oM. Ero nuaro-
Haau M N = 3\/§I/IBlD = 3\/5 SOCH = SMBlND = %3\/53\/32 %6
Haiiném Beicory nupamunsl BH. BH ecTb Bbicota ABB1D. Tak Kak

N BH _ BB _h_
ABy{BD ~ AB;HB, 10 BD - B.D" Orciona BH = h = /6.

19VB g
3 2 Ve =o.

O61bém paBen V =

Omeem: 9.
1082| 1o yc0BHIO 3a1aun cenaeM yepTéx (. puc.356).
[Tycte N M M7 N1 — ceuyeHde THPaMHUJIbI IOCKOCTLIO a, () — cepeinHa AB.

1
Ycnosue AM > §AS T03BOJISIET OHO3HAUHO ONPEJIEJUTL B3aHMHOE Pacrio-

JIO’KeHHe 3alaHHOH MJIOCKOCTH H Chepbl.
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Puc. 356.

lran pewenus:

1. lokaxem, uro nupamuaa SABC ecTb NpaBUJBHBIN TETPAIAP, TO €CTh
uTO BCe e¢ péopa paBHbI.
2. Haiiném cropoubl APQK.
3. Haiiném paauyc BrnucaHHON cdepbl Kak pajguyc BIHCAHHOH OKPYXKHOCTH B
APQK.

Pewernue. 1. Tak kak AM = AN u MN || SC, 10 AC = AS. A TaK Kak
SC = SA, 10 AACS — npaBu/bHbIH. 3HAUHUT, U BCSI TUpPaMua — TPaBHIIb-
HbIH TeTpasp.

2. Ceuenne NM M, N; — npsmoyro/ibhik. KP = MN = 2v/2. Haiiném yr-
abl APQK. Tlyctb pebpo nupamuibl paBHo a. Torma SQ = CQ = a_\z/g;
oQ = QT\/g; CO = GT\/g. N3 ASOQ no teopeme [Tudaropa:

2 2
S0?=8Q2-0Q* =2 0B _ge2(1 - L) =202 50 = 048,

4 3 4 36/ 3 3
nao S0 _av6-2 _ 22 5 SO _aV6 _ V6 _
Sma_SQ_3-a\/§_ 3 .smﬁ—SC— 3 3 . Torma o Teo
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C2V2 _ KQ
eme cinycoB 3 APQK: 2¥2 = ¥ — K = /6. Atakkak QP = QK
p y Q NN Q Q Q

3 3
TOI/IQP:\/E.

3. Haiiném paauyc okpyxHoctu, Bnucanuoil B APQK no dopmyse r = %,
rie S — miouaas APQK, p — ero noJynepumerp.

p:\/§+\/6.S:%QK~QP’SHIO£:%\/6~\/6~¥:2\/§.3H8‘{MT,

_ 22 _ g
BRI
Omeem: /3 — 1.

1083! ITyctb DPPyD; — ceueHue MUpaMubl MJIOCKOCTbIO, N — cepemu-
Ha BC. ¥Ycaosue BD > %BA M03BOJISIET OJJHO3HAYHO OTIPEEJIUTL B3aHMHOE

pacroJiozKeHne 3a1aHHOM MIIOCKOCTH U chephl.
[lnan pewenust:

Puc. 357.

1. Jokaxem, uto nupamuna T'’ABC' ecTb NpaBUJIbHLIA TETPasAp, TO €CTb UTO
Bce eé pébpa paBHbI.
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2. INokaxem, uto KM = PD.
3. Hatiném K M u3 tpeyrosibHuka AT'N.
. Tak kak BP = BD u DP || AT, 10 AB = BT. A rak xak BT = AT, o
AAT B — npaBuibHblil. 3HAUUT ¥ BCSI TUPaMKA — MPaBUJbHbBIA TETpasIp.
2. Ceuenne D PPy Dy — npsiMOyroJibHUK, TOUKd K u M — cepeuHbI €ro rnpo-
THBOTIOJIOXKHBIX cTOPOH. 3Hauut KM = PD.

3. Pacemorpum AATN. O6oznauum ZANT = a, ZNMK = (. To-

ﬂ\w

Puc. 358.

ria ZONQ = %. O6osnaunm pebpo nmupamuasl a. Torna ON = a_\6/§;

_ a3 _ON _ 1 oo 1122 _
TN = g - COSQ= oy = g sina = 1 9= 3 . LTAN =
=/ZKMN = . Us AOTN:
OT = VTN? —ON? = a\f sinp =10 = _ a6 _ VG,

3a 3’

_ 6 _ V3 e _

cosfB=4/1— 9= 3" O6osnaunm NK = y; KM = x. Tornaus AKNM

T y-3 V3

10 TeopemMe CUHYCOB sigﬂ = o T m SHauut y = 5 T (cm.

puc. 358). Bocnosibdyemest opmysioit p-r = S. Ing AKNM
2
s=1 \/_:rsmﬁ \/_a:\/_ \/_x p:<\/§+l>x=%(\/§+1)-

2t 2 9

Hsznaresserso «/lernon» www.legionr.ru



Pernenne 3anaun 1084 517

eew: & (v3+1) 6= Y222 = 12 (541) = 6(v6+ V).

Omsem: 6(v/6 + v/2).

1084} ITycts © — pasuyc OCHOBaHHII KOHYCOB, h — BBICOTAa KOHYCOB, (v —
yroJl Mexy o0pasyioLiefl i MJI0CKOCTbI0 OCHOBAHUsl KOHYca, R — HCKOMBbIH
paauyc cepbl.

Ha ueprexe (cM. pucyHok|359): O — uentp chepbl, CG — obpasytoliias
KOHyca, By — Touka KacaHusi cepbl U MJIOCKOCTH, FX — TouKa KacaHus ce-
pbl U KOHYCa.

%!

C B
1
0
E
01 G B
Puc. 359.

Torna COy = h, O1G = r, OBy = R. LleHTpbl 0CHOBaHHUI KOHYCOB 06pa-
3yIOT NPABWIbHBII TPEYTOJbHUK CO CTOPOHOH 21, O1 B — paauyc onucaHHoi
BOKPYT TOT0 TPEYroJibHUKa OKPYKHOCTH. 3Hauut O1 B 2“/_

Ms ACOB; =t = B o R OB tg® = 0,Btg® = 213 (@
2 Ch 2 2 3 2
2tg %
N3 ACOG = tga = % HO tg « = ——— . O6o3Hauas tg % = x, roJiy-
1-tg? &

uny —22 > = % DT0 ypaBHEHHE UMEET KOPHU 1 9 = %m
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[rZ L2
Tak kak 0 < a < %,Totg% >0,3Haqmtg%: %hr

Omsem: /3.

1085] I[TycTh » — paauyc OCHOBAHMH KOHYCOB, h — BLICOTA KOHYCOB, (v —
yroJl Mexjy o0pasyiollell W MJIOCKOCTbIO OCHOBAaHMSl KoHyca, R — panuyc

cepbl.

Ha ueptexe (cMm. pucynok|359): O — uenrp cdepbl, CG — obpasytoias
KoHyca, By — Touka Kacanusi cepsbl U TJI0ckocTH, EF — Touka Kacanusi cde-
pBI H KOHyCA.

Torna CO; = h, O1G =7r,OB; =
1.Us ACOB; = tg % - Ho B1C' = O1 B, rne O1 B siBnisietcs paauy-

B,C”
COM OKPY2KHOCTH, OIIHCAHHOH BOKPYT IPABUJIbHOIO TPEYTroJIbHUKA CO CTOPOHOH
2r, KOTOpPbIH 00pa3yloT LEHTPbl OCHOBAHUI KOHYCOB. 3Hauut B1C' = %
Torna tg & 5 RZ{ =r= —‘/3
e
2tg 5
2. Us AGCO, = r = L. [Tonyuum ypaBHeHHe o _ R\/ﬁ. Ho
tg o tg o a
2tg =
2tg & h(l—tg29)
2 2
tga = = = R\/E.TaKKaKO<OA<%,TO
a a
1—tg? 2 2tg ) 2tg )

tg % > 0. [TosoxKuTENBbHBIA KOPEHb MOCJEIHETO ypaBHEHHS

tg g = 1/1——f
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3. IToacrapaisist HaiileHHOE B 11. 2 BhIpaXKeHue st tg % B MOCJIEJIHION0 (hop-
MyJty 1. 1, moJiyunm r = _RV3 =3.
2,/1- L3
h
Omeem: 3.
1086!
B , N , C
7~ 7
M | ‘\ \ F
|
A e \\r
RN D
| v\ !
I w !
| w !
I W
| Wi
| \\I Q v
NK 7 T\ r L
|
B o ¢
. 7 ~ < 14| \
. 7z 7 ~ QI \\
. - H\ N
Al D]
Puc. 360.

Tak kak LZKD1L = /ZKD\H = /ZHD.L1o KL = LH = KH (cwMm.
puc.[360). Tak kak AK LH — paBHOCTOPOHHMIA, TO LEHTP cepbl JeKUT Ha
NPSMOH, ABJAOLLEHACS NePIeHINKYIAPOM K MockocTH K LH , BoCCTaHOBJICH-
HBIM B TOUKe 1leHTpa onucanHo# okono AK LH oKpy:KHOCTH, TOo ecTb BD;.
[Tepnenaukynsp x M N u3 no60i Touku, npuHaaiexaiieid BD,, 6yaer na-
natb B cepenuny M N (touka P), Tak kak npoekuuss BD, na ABCD nep-
nenjukysnsspua M N 1 npoxoaut uepe3 e€ 1eHTp (Mpoekiineil siBysiercss BD).
[Tycts O — uentp cepsl, Torna O P — eé paauyc. [1ycTb paanyc cdepbl pa-
en 7. Torna OF = 4 —r. FP = BD — BP — FD = 4y2 — 2 — /2.
OP2 = FP2 4+ OF2 = (3v2 = rv/2)* + (4 — r)%, 1o OP = r, 3uaunt
(3v2— r\/§)2 + (4 —7)? = r2. Pewus ypasHeHue, NoJyuuM 71 o = 54 2v/2,
HO 7 < 44/2, 3Hauut r = 5 — 2¢/2.

Omeem: 5 — 24/2.
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1087/ [TycTb cTOpOHA OCHOBAHMS IPU3MbI PABHA .

D, B,
|
|
|
'K
/4‘\\
A // ! \\‘\
1 z : "G
_______ l < - _-JB
D o Al
I L’ {
1 ’ N
| ’ N
U ,/ \\
’ N
A C
Puc. 361.

a_\/§H3
3

a\/g

3

[TycTb McKoMbIH yros paBeH «, Torna ZC1 AC' = a. okaxem sto. Jloctpo-
1M K npuame ABC' A1 B1Cy Takylo »Ke NpU3My Tak, 4To6bl oHa Gbljia CUMMET-
pUUHA OTHOCHTEJIbHO TuiocKoeTH AA; B1 B (cM. puc.|361)). [TnockocTsb ceue-
Hus nepeceuért maockoct AABC no npsmoit AH, Ho AAC,C ~ ABKH

(KH || ACy, AC | BH,CCy | BK)= HB = LAC. Ilnockocts ACLC

Torna pamuyc omucanHoil okoso AA;B1Ch OKpPYKHOCTH paBeH

YCJIOBHSI CJIElyeT, UTO BbICOTA IPU3Mbl paBHa paauycy, 3Hauut CCy =

nepreHankysipHa niaockoctd AA; H, tak kak AC L AH w AC' L AA,, 3Ha-
uutr C1A | AH, caenoBaresibio ZC1 AC eCTh YyroJl My MJI0CKOCThIO ce-

Clc_a\/g_i _ o
A0 = 34 —\/gia—?)O (Tax

yeHus U maockocThio AABC. tga =

KaK o — OCTPBIH yrout).

Omeem: 30.
1088, 1. TTycts SH — BbicoTa nupamubl, SM — anodema, K — LeHTp Briu-
canHoi okpy:kHocTH. O603Hauum SH = H, MH = a, Torna HC = a+/2 (cwm.
puc. 362). Torna HC? = SH(2R— SH), rie R — paauyc onucanHoil cepbi,
H-(2—H)
5
2. KH = r = \/2— 1 pamuyc Briucannoii cdepnl. M K — Guccexrpuca. Torna

20> =H(2—-H),a=
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Puc. 362.

MH _ MS a MS . _ |H?*+2H
KH ~ SK' Va—1  H-veil MS = 5 (o Teopeme
[Tudparopa g AMSH).

\/H~(2—H) H? 4 2H

5 2 _ 2 eH-H®_ JVH?+2H.
V2 -1 H-V2+1 V2-1  H-vV2+1

V2-H __ JH+2 . 2-H H +2

V2—-1 H-(V2-1)"3-2V2 H?-2H(V2-1)+3-2V2
2H? —4H(vV2-1)+6 —4V2 - H3 +2H*(V2-1) - (3-2V2)H =
= H(3 —2v2) +2(3 — 2v/3). Pasnesus na H # 0 u ynpocTus, nosyuum
ypasuenue (H — \/5)2 =0, H=12.

4. Socn. = 4a*> =2H(2 — H) = 2v2(2 — V2).

1 1 4
5.V:§SOCH,-H:g-2ﬁ(2—ﬂ)-\/§=§(2—\/§).

Omsem: 4 (2-v2).
3
1089} 1) [o ycsioBHI0 3anaum cenaem ueptéx (cM. puc./364). Haiiném pamu-
yC 11apa, BIMCAHHOTO B UeTBEPTHHKY KoHyca SABC. HerpynHo poranartbes,
uto TOT Ke wap Oyaer BnucaH B nupamuay SAB'C’, snece B'C’ — otpe-
30K B [JIOCKOCTH OCHOBAHHUS KOHYCa, KacaTeJIbHbIH K OKPYKHOCTH OCHOBaHHS
B Touke H — cepenute ayru BC, u o6pasytowuii ¢ npsimeiMd AB u AC' yribl
1o 45°.
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2) Haiiném B nupamune SAB'C’ pe6pa SA, AB’, AC’', B'C’; nnowanp eé
MOJIHOH MOBEPXHOCTH Stiog M 06béM V. Tak kak LS H A = 60°, To

AH
SA:AHtgGOO = (\/§+\/§)\/§:3+\/6HSH: W =
=2(v2 ++3). Tak kak ZAB'C' = /AC'B' = /HAB' = /ZHAC' = 45°,
10 AB' = AC' = AHV2 =2+ V6, B'C' = 2AH = 2(\/5 + \/§) Tenepn

Snon = Sapc' + Ssap + Ssacr + Sspror =
— %AB’ CAC! + %SA .AB' + %SA CAC + %SH .B'C’ =

= (V2+V3)(6V2+5V3), V = $ Samor - SA = £(V2+ V323 + V6),

Puc. 363.

3) Panuyc Brincannoro B nupamuay S AB’'C’ wapa Haiiném o dopmy.e:

3V (V2+V3)’)B+V6) _ 6vV2+5V3 _

= Snon (V21 V3)(6V2+5v3)  6vatsvE -

Omesem: 1.

r

1090! a) ITyctb A — LEHTpP OKPYKHOCTH, J€XKalleil B OCHOBAHMM KOHyca
(cM. puc.(364). B'B u C'C — oTpesku, o6pa3oBaHHble MepeceueHueM nep-
MEeHANKYJISIPHBIX MJIOCKOCTEH, MPOXOASIIMX Yepe3 0Cb KOHyca C KpPyrom, Je-
Kauwm B ero ocioBatnu. H € CBu— CH =— HB. (' B’ — kacaresbHas
K OKPYKHOCTH, JiexKallleH B OCHOBAHHU KOHYCa, NPOXoJsilas uepe3 Touky H.
SAB'C’ — nupamuja, B OCHOBaHHH KOTOPOH JIEXKHT MPSMOYTOJIbHbBIN Tpe-
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Puc. 364.

yrosibiuk C’' AB’, o6pasoBaunbiii npsimbimu AC, AB u C' B'. Torna wap, Bru-
CaHHbIH B ueTBepTHHKY KoHyca S ABC Bnucau B nupamuiy SAB'C'.

6) [1ycts R — paauyc konyca. Torna AH = R; SA= AH -tg LZSHA =

— Rtg60° = RV3; SH = 2 _ 9R Tak ax LAB'C' =

cos 60
=/AC'B' = /HAB' = /ZHAC' = 45°, 10 AB' = AC' = AHV2 = RV/?2;
B'C' = 2AH = 2R.

Bhipasum mionais moBepxHoctu nupamuas SAB'C':
Snon. = Saprcr + Ssap + Ssacr + Ssprer =

- %AB’ CAC + %SA CAB' + %SA CACT + %SH BIC! =

%(25{2 + R2V6 + R*V6 + 4R?) = (3 + V6)R2.
O6bém nupamupl SAB’'C’ MoKeT ObITh BbIpaxKeH Tak:
1

3
vV = % - Sapcr - SA = 3 R?2 . RV3 = %ﬁ C pyro#i CTOPOHHI,

V= %TSHOJ]., rJle 7 — pajnyc BIUCAHHOTO B MUPAMHUIY LlIapa.

V=2(V3-v2)-3+VO)R.

1
3
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R3V3 _
3

[IpupaBHsieM HalileHHble BbIpaxKeHHsi 00'béMa MUPaMHUJIBI.

~ LB va)E+ voR: = VBV

V3

_3V3+3v2-3V2-23

73 .

Omeem: 1.

1091, a) LASD = 90°, nostromy AD — runoreny3a. Touku A u D He MoryT
MPUHAIEXKATH Pa3HBIM OCHOBAHHSIM LMJIMHAPA BBULY Toro, uto AD || BC,
AD # BC. Tlostomy A, S, D € 07iHOH OKPY:KHOCTH OJIHOTO OCHOBaHHS
(cM. puc.|36D). HefictBuTebHO, TOUKM A W D He MOTYT NpUHAJIEKATh pa3-
HBIM OCHOBaHHSIM LMJMHIPA BBULY Toro, uto AD || BC, AD # BC. lanee
nyctb S\S; — Bbicota B AASD (rne S; € AD). Torna SS; < ATD < 2,5.Ec-
a1 S TIPUHA/TIEXKUT OKPYXKHOCTH JIPYroro OCHOBAHHSI LMJIHHApPA, HexKenn A
D, 10 SS| He MeHblle BbICOTbI LUJHHAPA, TO €CTb S.S1 > 3, UTO IPOTHBOPEUUT
S5 <€ 2,5.

C

//7
! B
/
I’j
7]
7

Puc. 365.

6) £LSDC = 90°; SD L DC. Tlo teopeme, oOpaTHOl TeopeMe O TPEX
nepnenaukyasipax, SD L DC, ZSDCy; = 90°, nostomy SC7 — nuamerp.
Takum o6pasom, Haxomum nosiozkenue Touek C' u B. BC' || AD w SABCD
— NUpaMuja, cJeloBaTesbHO ToukM B u C' sexxaT Ha OKPY»KHOCTH JIpyroro
OCHOBaHUSI LMJIMHJIPa, HeXesn A, S u D.

B) [lyets By 1 C7; — npoekinn Touek B 1 C' COOTBETCTBEHHO HA MJIOCKOCTh
OCHOBaHHS LMJUHIPA, colepkaiero Touku A, S u D; O — LeHTp OCHOBaHHS,
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conepakatitero Toukd A, S u D; M — cepenuna B1Cy ; By P — BbicoTa B
AOBiA (P € OA). 3uaunt, AD = 5, BC' = 5 - % = 3.BiM = 15,
B10=25. MO = /6,25 —225=2. By P = MO = 2 (cMm. puc.|366).

¢ M B
D 0 P A
Pric. 366.

r) BP L AD no teopeMme o Tpéx nepnenukyasipax (BB, L ADB,
BiP | AD). BP = \/BB? 4+ B, P2 = /9 +4 =+/13.

Sapcp = L(BC + AD)- BP. Sapcp = 1(5+ 3)v18 = 4V/I3.

1) [lycts SO, — BBIcOTa MUpamuasl SABCD (O, € nn. ABC), SH —
Boicota B ASAD H € AD. Torna O1H L AD no Teopeme o TpéX mneprieH-
qukyasipax. ZBPB; = £ZSHQO; — JauHeliHble yIvibl ABYTPAHHOTO yrja rpu
pe6pe AD. sin BPB, = % AS = DC, = /5 (AB, = DC, =
=122 4+1=+/5,rakkak ZC,DS = /DSA = ZOC, A = 90°).

SD = VAD? — AS? = /25—5 = v20.2S45p = AS - SD = 10;
2S4sp =AD-SH =5SH=SH =2 U3 ASO,H: SO = SH-sin ZSHO,

5. 3 6 _ 1 ) .
SO, =2 _\/ﬁ~VABC’D SSOCH. SOq;

Vi3~
VABCD:%'ZL\/B'\/%:
Omsem: 8.

1092| Haiiném cunyc asyrpannoro yrama npu AS (em. puc. 367). s sToro
PacCMOTPUM TIPaBHJILHbIA TETPA3IP CO CTOPOHOM a (cM. puc.[368). Mckomblii
yrosi 3T0 LA3B1 Ay.

[To Teopeme Kocunycos Az A2 = A3B? + AyB? — 2A3B; - A4B; - cosa.

A3By = Ay4By = =X=, orcioia a© = - — Z—cosa, CoSq =
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a
A4,
Puc. 368.
. 2V2 -
= sina = =5 Tenepp Hatiném BoicoTy H3 Toukn C' Ha ASB, oHa paBHa

CM -sina, no CM = 1,5v/3 (u3 ACSM) (cm. puc. 369), sHaunt
CMsina = 6. Saasp = % -AS-SB-sin60° = @, 3HAUYUT

Puc. 369.

2
u3 TpeyrosbiukoB AASB, AASC, ABSC, nonyuum AB = V3, AC = /7,

BC =/7.CH, = \JAC? — AH? = 2.5. Saacp = %AB .CH, = &2‘/5

Vsapc = % -6 - V3 = \/Lﬁ [TpumeHsist TeopeMy KOCHHYCOB J/Is1 KaXK10r0
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Vsapc = %SH'SAACB;SH = ??g‘igﬁ = ¥

Haiiném paauyc ocHoBaHMS LMJIMHPA (OH paBeH pajaudycy OMMCAaHHOH OKPYK-

Hoetn AABC). Spape = AC-AB-BC. p  1V3-2 1

4R 2,5V3-4 5
- 1)2 _ 497
Soch. upt. =T (5 =55
— Cqp — 497 2v6 _ 9876
Viwn. = Socu. unan. - SH = 5= - == = =50=.
. 987/6
Omeem: o5

1093] Viipuambl = Saaps - H, rne H = CO — Bbicota nupamuasl CABS
(cm. pHC.!%?T). Taxk kak 1o Teopeme, o6patHoil Teopeme [1udaropa,
AB - AS

/ZBAS =90° 10 SAaBS = 5

= 6.

Puc. 370.

Tak xak 6okoBble pé6pa nupamuasl CABS paBHbl Mexiy coboil, To O —
LEHTP omHcaHHOH oKoJio AABS oKpy:KHOCTH. A Tak Kak 3TOT TPEYroJbHHK
npsIMOYroJibHbIH, To O — ueHTp runorenysbl BS. [Tposeném CK 1 AB. To-
rja no Teopeme o Tpéx nepnenaukyaspax OK 1 AB. 3naunt OK — cpenuss

subust AABS, nostromy OK = AS _ 2. Tax kak, 1o ycjaosuto, AABC —

2
3V3
vo,

pPaBHOCTOPOHHHUI, TO ero Beicota CK =
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2
N3z npsimoyrosibHoro AC' KO noayunm OC' = H = <M> —22 = @

HOBTOMy VHpI/ISMbI =6- g = 3\/ 11.

Omeem: 3+v/11.
1094 ITo ycnoBuio 3a1aun cenaem uepTéx (cum. puc.[371).
Hano: Sgox . = 16mv/3; d = 2V/3.

Puc. 371.

Haiitu: VHpI/ISMbI-
[To dopmyae Sgoy 1y, = 27 RH = 16m+/3. Otciona RH = 84/3. Paccros-

nue d = 24/3 ecTh paccTosiHUe MEXKLY OChIO LIMIMHPA H TII0CKOCThI0 GOKOBOI
/ I
rpanu npuambl (tak kak OO0 || Ay Az A5 AL). A 310 ecTb pajlyc BIHCAHHOTO

B LIECTHYTOJIbHUK Kpyra: d = r = RT\/§ = 2v/3. Orciona R = 4. Ctopo-

Ha OCHOBaHHSI MPABUJILHOK 11€CTUYTOJLHOH NpUaMbl As A3 = R = 4. Boicoty
npuambl H Haiiném u3 paBeHctBa RH = 8\/§; H =23.

2 .
Socn. = 65A04,4, =6+ 4 4\/§ = 24+/3.

Vitpuambl = Soci. - H = 24v/3 - 2V/3 = 144

Omesem: 144.
1095! O6osnaunm uepes SABC npaBuibHyio TPEYroJibHyIo mupamuy. Tpe-
yrosibHUK ABC' (ocHOBaHHe MCXOJHOH MHpaMuibl) — MpaBuibHbIH. Touka
O — ero uenrp. [1psimass AM (npoxonsiiasi uepe3 O) — ¥ MelMaHa, U Bbl-
cora tpeyrosbiuka ABC'. Tpeyroabuuk CSB (6okoBasi rpaHb MUPaMUIbl) —
paBHOGepenHblil. SM — ero BbicoTa (M0 Teopeme O TPEX MepreHANKYJsi-

Hsznaresserso «/lernon» www.legionr.ru



Pernenne zagaun| 1095 529

pax). [Tupamuna ONLK (@) — npaBu/bHasi (10 YCJOBHIO). 3HAUUT, B OCHO-
BaHuM eé yiexkuT KBaapat N LK Q, kotopsiil Biincad B AC'SB (110 yCJ0BHIO).
IT0 BO3MOXKHO, Tak Kak AC'SB — pasHoOenpenHblil. [Ipu stom BQ = C'N;,
NM = MQ@. Beicora OP 3To# nupaMujipl onajaaer B LEHTP KBajapaTa, H,
3HAYMUT, OHA MepreHaAnKyJIsipHa Beell nockocti C'SB. Yros Mexy oCHOBa-
HHeM U GOKOBOH IpaHblo nUpamuibl (11060 ) ectb yroa OM S.

[lycth ZOM S = . Wtak, uiem yroa a (em. puc.[372).
S

Puc. 372.

O6osnaunm AB = AC' = BC = 2a, a cTOpoHy KBajpaTa

NL =LK = KQ = NQ = z. Torna OM = a_33 KakK pajuyc BIUCAHHON

okpy»kHOCTH B AABC. MB = a, QB = a — g AKQB ~ ANSMB =

SM  BM SM 2a 2ax
KQ=BQ & ~2a—zMT gy 0P LS
SM _ OM_3-SM _ aV3-2 24°
AOPM ~ ASOM:>OM = P a3 3 ; SM = B
2 2a*
Snaunt, —f = % 302 4 ap — 242 = 0. Pewms 310 ypaBHeHHe Kak
20—z 3.z
a x a
KBaJIpaTHOE OTHOCHUTEJILHO T, MOJNYUUM T = 5 g = g N3 AOPM:
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cosa = PM a3 1 @ Urak, cosa = @'a—arccos—

 OM  3¢v3 V3 37 ’ 3 3

Omsem: arccos ?
10961 13 tpeyrosbuuka ADM naxoaum AM = 8sin % N3 tpeyrosibHuKa
AMO naxomum r = OM = AM - tg30° = 8sin® . L;
2 V3
Ly 2 o

R_AO:cos30°: V3

13 tpeyrosibuuka AOD naxonum OD = H =

S
w
|
i
@,
5[\')
0[S
Il
s

O61bém V KoHyca paBeH

. 2 60
64 sin? 2
2 1 . 260 _ 128v/2
_reg_m© 2 1 _ 260 _ ™
V—STH 3 3 73 3 — 4sin 5 03
12827
0 A A
meem 9\/§

1097} 1. O6bém nupamupl SABEFC Bbiuncaum 1o gpopmy.ie

V = %SABFC -S0. Tak kKak Saprc = Sapc + Scpr ¥ 10 yCJOBHIO 33124l
SO, BC' u Sppc — TNOCTOsIHHbIE BEJIMUHHBI, TO HAUGOJIbILUNA 06BHEM NHpa-
mMujibl 6yner npu Hauboublied mowaid ABCF. Spop = %BC - FFE, rtne

FE — Bblcorta TpeyrosibHika BC'F', T0 ecTb paccrosiHie oT Touku F' nyru BC
OKPYKHOCTH JI0 CTSITUBAIOLIEH €€ XOp/bl. DTO paccTosiHie Haubo IblIee, eCd

Touka F' — cepenuna ayru BC (cm. puc|373).
2. Tlyctb pp v po — paccrosinusi o Touek F' u O o miockoctd o« = ASB

COOTBETCTBEHHO (CM. pHc.[374).
Tak kKak pp : po = FA: OA, 10 pr =2 po.

3. [1poeném OK L AB, torna SK L AB no teopeme 0 TpéX nepreHau-
KyJspax, orciona AB L SOK.Ilposeném OL L SK,atakkak AB 1 SOK,
to OL 1 AB, 3nauut, OL L ASB no npusHaky neprieHMKyJsipHOCTH Tpsi-
Mo# 1 nyiockocTu. CrenoBaresbio, OL — paccrosiHue ot Toukd O 10 miioc-
KoctH ASB, 10 ectb OL = po.
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Puc. 374.

4. TTo ycnouio nupamuaa SABC — npasusbHast = AABC — paBHo-
ctopoHHui, OK u OA — panuycbl BNUCAHHOH H ONIHCAHHON OKPY2KHOCTEH CO-

oTBeTcTBeHHO = OK = %OA = 8.

B npsimoyrosibHom Tpeyrosibiuke OLK OL = %OK KaK KaTerT, JiexKallHi

npotus yria B 30°, nostomy OL = = -8 =4, pg =4, pr =2-4=38.

Omsem: 8.
1098} 1. TTycts H — Bbicota nupamuisl SAj As . .. A, onylleHHast U3 Bep-
wuHbl S. Torna eé 06bém V = %SOCWH < %SOCHR, rie R — paauyc cdepbl,

Socn = SA, A,...A, — TIOIIA/b OCHOBAHHUS TUPAMUJBI (CM. pHC.|375). 3HAUMT,
06bEM NMUpamuibl HaHOOJBLLIHMI TOTA U TOJIbKO Tora, Korna H = R = SO u
Socn ABJAsIETCS HAUOOJbILEH.

2. JlokaxkeM Ternepb, UTO €CJIH MJIOLIA/b OCHOBAHUS Socy HAHOOJIbILIAS, TO
MHOTOYTOJIbHUK A1 Ay ... A, BJSETCS NPABUJIbHBIM.
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Puc. 375.

[Ipennosioxkum, UTO 3TO He TaK, TO ecThb Spcy HaUGOJIbIIAS, HO MHOTO-
yrosibHuk AjAs ... A, He siBjsieTcs npaBuJbHbIM. Toraa, He Hapyiiasi o61il-
HOCTH pacCy»/IeHHH, MOXKHO CUMTaTh, uTo A1 Ag # AsAs.

[Tyctb M Takasi Touka, jiekalliast Ha OMHCaHHON OKPY?KHOCTH MHOTOYTOJIb-
Huka A1 As ... A,, uto AyM = MAs, a Touka N Takas, uto ON || A;As
u AoN || MO (cm. puc. 376). Torna NPQO — npsiMOyrosibHUK, TaK Kak
AA10A3 paBHOGepeHHbiil 1 OQ) ero GUCCEKTpUCA H, CJIEI0BATENbHO, BbI-
cora. Torna Ao N < A50, tak Kak kareT B A Ay NO menblie runorenyssl. Ho
A0 = MO = R, torna AsN < MO; AoP+PN < MQ+QO; A;P < MQ,

tak kKak PN = QO. B stom caiyuae % -A1As- AP < % -A1As-MQ, 10 ecThb

Sa,4,45 < Sa,MAs; Socn < SA,MAs...A, - [0 3TO IPOTUBOPEUUT NPEONo-
YKEHHIO 0 TOM, UTO Socy HauOoJblIAS.

3nauur, A; As ... A, — NpPaBUJIbHBIE MHOTOYTOJbHHUK.

3. TToctpoum OK 1 A1 A u OL L SK. Tak kak SO — BbICOTa NTPaBUJIb-
HoM nupamuiibl SA1 Ay ... Ay, 10 SO L Ay A As. Snauur, A; As 1 SO. Cae-
joBaresibHo, A1 Ay L SKO, toects OL 1 Ay As. Kpome Toro, OL 1 SK no
noctpoenuto. [Tostomy OL L SA; As, T0o ecTh O L — MCKOMOE pacCTOSTHUE OT
Touku O 10 niockocTH S A1 As.

4. Tak kak OK — pajlyc BOMCAHHOH OKPYKHOCTH PABUIILHOTO 7-YT0J1b-
nuka, 1o OK = Rcos * . Tlo CBOHCTBY BbICOTBI IPAMOYTOJILHOTO TPEYrOJIbHH-
n

Ka, IPOBEAEHHON U3 BEPLINHBI IPAMOTrO YIJ/1d, MIMEeeM:
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M
4,
A
! / [l A4;
0
N
A
n A4
Puc. 376.
R - Rcos % R cos %
OL:SOS'#: = . Tak kak R = 1 o
\/R2+R2COS2E \/1+0052£
n n
T
Cos —
ycoBuio, T0 OL = ————.
1+ cos2 X
n
cos T
n

Omsem: —————.
1/ 1+ cos? us
n

1099, O6o3Hauum /151 y106CTBa CTOPOHY OCHOBAHHs TUpaMubl 2+/3a. Torna
AO = 2a; OD = a(cwm. puc.377).

st Toro, uToGbl Ky6 MOXKHO ObIO BIHCATb, KaK CKAa3aHO B YCJIOBHHM, B
NUpaMuUJly, HYKHO, UTOObI y Heé€ Bce TUIOCKHE YIJibl NIPH BepUIMHE S paBHs-
Jmeb 90°, nnaroHanb ky6a SIN; coBnajasa ¢ Bbicotoil nupamuasl SO U Bep-
kbl Ky6a N M7 K jnexanu Ha arnodeMax COOTBETCTBYIOUIMX GOKOBbIX rpa-
neit. O603HauuM pe6po Ky6a x. Torna amaronans Ky6a paBHa v/3x. Anodema
SD n3z AOSD pasHa va? + 3x2. Ho rak Kak yrinl ZBSD = ZDBS = 45°,
10 ASBD pasno6eapennsiii u SD = DB = +/3a.
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C

Puc. 377.
[Toayuum: a? 4 322 = 3a?; 2 = \/ga. Haiiném cos LN AS;.

1) Muiem cropony AS:. Pacemorpum AAS; N. Pe6po nupamupl
SA% = 402 + 322 = 4a® + 3 - %az = 6a?. 3naunt, SA = v/6a. Y3 npsimo-
yrosibHoro AASS, no reopeme [udaropa:

AS? = 6a® + 2* = ?

Hasb Ky6a: N.S; = V3r =3 —a—\/_a

25
a?. AS, = T\/;a. Haiiném cropony N S; Kak auaro-

2) Haitném AN. AN2 = AK? + KN? = (AS — SK)? + KN? =

o _ 8 o, 2 o 10 o _ 10
= (V6a — x)? + 22 =30 +3a f3a.ANfa1/3.

3) Tenepb B AAS1 N BCe CTOPOHBI H3BECTHBI U Mbl MOXKEM MTPUMEHHUTb 1151
HaxoxjieHust cos ZN AS; TeopeMy KOCHHYCOB:
S1N? = AS? + AN? — 2. AS; - AN - cos LN AS;. Umeewm:

2a° = 45a2+102 Z-M % -cos LNAS,.

3 3 V3
Otcrona cos LN AS; = 234 ﬁ = %
Omsem: 3—\5/5

Hsnaresberso «/lernon» www.legionr.ru



Pernenne zanaun| 1100 535

1100} ITocTpoum 06uLyI0 yacTh KyGa M NPaBHJIbHOH TPEYTOJbLHON MPHU3MbL.
[Tpoekieil KyOGa Ha MJIOCKOCTb, MEPHEHIUKYJISIPHYIO €ro JHaroHaJu, siBJsieT-
Csl TIPABUJIbHbBIH [LIECTHYTOJbHUK, OITOMY €CJIH OJIHO U3 pébep MpaBHJIbHOM
TPEYroJIbHOK NPU3MbI COBIMAJAET C IUArOHAMbIO KyOa, TO JBa IPYrUX GOKOBbIX
peGpa Tpu3Mbl MPoXoAsT uepe3d cepeautbl M u N pébep A1 Dy u C1 D1 Kyba
(cm. puc.|378).

B./ C/
I\ N
1\ £
A ! \
1 iM \\ 1
| \\
I \ K
i\
N U O S
// \\ ¢
i \
4 D
Puc. 378.

BokoBast rpanb npaBuJIbHOM TPEyroJbHON MPHU3MBI, TapaJiie/bHast Haro-
HaJ/lu Ky0a, nepecekaet pebpo ky6a DD B Touke K, IpUUéM TaK, uTo
FK || B1D, rne F — touka nepeceuenust B1D1 nu MN. Ilostomy obLueii
4acTblo KyOa M NPU3MBbI ABJIAETCSA LIECTUIPAHHKK C BepunHaMu DB M N K.
O06DBEM 0611el YacTH MOXKHO MPEACTABUTD B BUJE pa3HoCcTH 00bEMOB Vi 1 Vo
nupamua DM B1NDyu KMND;.
Haiiném 06bém Trx nupamus;

Vi = %SMB1ND1 -DD1,SyB,ND, = %,DDl = 1, mostomy Vi = %%1 —
_ 1 1 1 I
=5 Vo = §SMND1 -KD1,Svunp, = 3 KD, = 1 (tak kak FK || B1D),
1.1 1_1
nostomy Vo = 3°% 1= 96
Haiiném tenepb 06bém obwieli yactu V = V; — V5, V = 1_1_5
’ 6 96 32
Omeem: i,
32
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