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Pemenus BAPDHAHTOB TECTOB

Pewenne BapuanTa Nel

B1. Llena nosricuaacy Ha 10%, To ecth crana 30 + %61-9 = 33 (py6);

.33 =1010
360 : 33 = 1077

Omsem: 10.
B2. Haumenbinas neHa hedtd onpenessercs no rpadHKy Kak TOUKa ¢ HaH-
MeHBILIHM 3HaueHHeM 70 fo/u1apoB 3a ofiH 6appesib HedTH, Ef cooTBercTByeT
25-71 leHb Ha OCH YHCeJ MecsiLa.
Omsem: 25.
B3.5* M= L, 55 M=53, z-2=-3, 3=-3+24, z=21
Omsem: 21.

B4.cosA=j—g-, AB = 20; AC=AB-cosA=2o-§=12. BC uainém

us AABC: BC? = AB? — AC?, BC? =400 — 144 = 256, BC = 16.
A

3HauHT, MOXKHO KynHTh 10 HaGopoB.

Puc. 1.

Omaem: 16.
B5. IMaomans Beex créxoa 10 - 2,56 = 25 m2. CocTaBuM TabJmLy:

Llena 25 M2 crexaa|Pe3aka n wandoska|Hroro

(py6) 10 crékoa (py6) |(py6)
A}l 220-25=5500 185-10= 1850 | 7350
B} 240-25 = 6000 125-10=1250 | 7250
B! 260-25= 6500 120-10=1200 | 7700

Omsem: 7250.



Peurenne papranra Nel 5

B6. IlepBrifi cioco6: NIOWAAk JaHHOTO TpeyroabHHKa ABC MOXHO BbIYHC-
BC-AD _7-5 _
2 2

wans npamoyroibiuka BEFC: Sgeprc = SaaBc + SaaBe +
+ Saacr- Takum o6pasoM, Saape = SBere — SaaBe — Saacr =T-5—

17,5 cM 2. Bropo# cnoco6: mio-

JIHTb 10 popmyae S =

El |4 F
[IIIRN
INEAN
™
B D C
TEm
Puc. 2,
Omeem: 17.5.
B7.42H0847 = 42 . 4log7 = 16.7 =112
Omaem: 112.

B8. 3nauenne npoussoanoft f(z) B TOUKe T ecTb 3HaUEHHE TAHIeHCa YIVIa,
06pa3oBaHHOTO KacaTeJbHON K rpa¢HKy QYBKIHH C [IOJI0XKHTENbHEIM HallpaB-
JeHueM ocH Oz. tg o = % =1,4.

Omeem: 1A4. ,
BY9. Vagcpa,Bicypy = Soch. - AAy = AB- AD - AA;,, AD = 2R = 6,

VABCDAlBlclbl = 72, AAI = m = 3—6- = 2

Omsem: 2. \
B10.p = 105— 7k, k— ueHa npoxyKuus (Thicsy pybaeft).¢ = p-k, ¢ > 182,
182 < (105 — 7k)k, —T7k? + 105k — 182 > 0, T7k? — 105k + 182 < 0,
k? - 15k +26 <0, 2<k<13

MakcumMaibHBI ypOBeHb 1ieHH k paBel 13 Thicsy pyGaes.

Omeem: 13. ,

Bll.y = (5cosz - ~2;4:1: +3) = —5sinz — -27-r-4 Tak kak y’ < 0, TO DyHK-

uus y(z) yGuIBaeT Ha OTpe3sKe [ - %’—r—; 0]. HauGobiimyM siBsieTcs: 3HaueHue



6 Perienre BapHanTOB TECTOB

G
T 1
| Bt
o
A——D
Pre. 3

Omsem: 16,5.

B12. INycrs = KM/4 — cKopoCTb TeueHHs pekd, Toraa (12 4 x) xm/9 — cko-
POCTb KaTepa 10 TeueHHIO PekKH, a (12 — T) KM/4 — CKOPOCTh KaTepa NPOTHB
TeuyeHHs. Bpemsi, 3aTpadeHHOe KaTepOM Ha IyThb H3 ITyHKTa A B NyHKT B paBHO

1222 —. BpeMmsi, 3aTpaueHHOE KATEPOM Ha MyTb OT B X A, C y4eTOM BpeMeHH Ha

OCTaHOBKY B IyHKTe B paBHO 122_?_ o + -}i O6uiee BpeMs cocTaBasieT 4 yaca.
CocTaBuM ypaBHeHHe:

2 1 20 _
12+z + + 12—z =4

4-20- (12—z)+(12+a:)‘(12—a:)+4-20-(12+x) =4-4(12% - z?),
960 - 80z + 122 — z2 4 960 + 80z = 16(122 — z2),

960+ 960+ 114 — 2304 = 1522, 240 = 1522, z? = 16, z = +4. Ipu sToM
T = —4 — He YIOBJIeTBOPSET YCJOBHIO 33/]aUH.

Omegem: 4.
Y =CO8Z,
{y—cos:z: 0, 64/cosz — 1 =0,

S5y+4=0,
cosz = 0

(6v -1)(5y+4)_0 <@ {y=°°”a &



Pewrenne papranta Nel 7

[ Y =COBZT,

=1
COST= 36 1

4 y_ 361
y=-g) Aad

a:—:i:a.rccos36+21m,n€Z.

cosZT = —% — HeT pelleHHH,
cosz 2 0;

. 1 .1
Omsem:;: (:l:a.rccos36+21m, 36),neZ.

C2. 1. Tpeyronphuk ABD — npsAMOYTOJLHLIA {CM. pHC. 4).
BD =+AB? + AD? = /122 4 162 = 20.
2. Y13 Touxu A onmycTtiM nepnesmukyssp AK Ha npsamyio By Dy;
AK 1 ByD,.Tloctpoum KH | ABD. Torna KH 1 A;B;D,, TaK KaKk
A1 B1D, || ABD. CaenoBarensto, ZAK H — HCKOMBIfi JIAHEHHLIA yTOJ1 ABY-

G

Puc. 4.
IPaHHOIO yIJ1a MexXJy IWocKocTsME BDDy u ABy D;.

3. Vs AABD naiiném AH: Sapp = 1BD - AH = 10AH:;

2
=1 _1 — g@- — G@- _ 48
SaBp = EAB-AD— 5-12-16-96,10AH-—96,AH— 5
4 A3 nbﬂmoyro.nbﬂoro AAK H naxomam:
= AH _ 48 _
tg LAKH = KE=5.5= CJIEJIOBaTEJIbHO, LAKH = a.rctg 15

16

Omeem: arctg — 15



8 Petnerine BapHaHTOB TECTOB

T <0,
c3.omz:{ TF "~ 27’ oz e (—o0; —1)u( ;—21—7) U (— —21,{;; o).
z# -1,
¥l
[TpecGpasyeM HCXOAHOE HEPABEHCTBO K BHAY:
— logs 27 1

<
= logg(—zlogg 3)°

1 (logs 27 + logz(—z))

3 1
: < .
Ha O/13 umeem 3T Togy(—2) ~ Togy(=2)

[Tycrs logs(—z) =¢t,t # —3;t # 0. Torna — - % <0

3+t
2t-3 < 0. M3 pucynka 5 caenyer, aro ¢t € (—oo; —3) U (0; 1,5]. Torna
t(3+1¢)
SED (I D € 65N
-3 0 15 t
Puc. 5.
logs(—z) < -3, logs(—2) < logz 2%» z> —2%,
{ }og;,(—z) z 0, & logz(—z) > logs 1, Mt r<-1, At
ogs(—z) < 1,5; logs(—2z) < 10g33%; T2 -—3\/5;

z € [-3v3;-1) U ( 7,+oo)

Yuaurnisas OJ13, nonyyaem = € [-3v/3; —1) U ( 217, 0)

Omsem: [—3+/3;—1)U ( 555 O)
C4. Ilyctp Q — T0uKa nepeceuenusi 6uccekrpuc, PF = z, FT =y, TK = z.

MP = AK, AM = PK.TowaF.nemuewanT;raxxax% = % <1
BoaMOXHH ABA CJIydast.
1. Touka Q nexkuT BHyTpH Napajienorpamma (cM. puc. 6). TpeyroJbHukH

MPT u AKF paBHoGenpeHHbie (1,15 TpeyronbHHKa AK F: /1 = /2, TaK Kak



Pewerrie Baprarra Nol 9

Puc. 6.
AF — Guccexrpuca £A; £1 = /3 KaK HaKpecT JieXall[{e IPH [apajuleJbHuX
npamuix AM u K P. Insa tpeyroabinka M PT aHanoru4so).
Tornaz4+y=MP=24;y+2=AK =24,z = z;% = %;z =9;
y=15z2=9,PK=z4+y+2=94+154+9=33.

2. Touka Q JexuT BHe napanenorpamMma (cM. puc. 7). TpeyroabHuKku

MPF u AKT papHoGeapersnie. Torna z = MP = 24; 2z = AK = 24;
z _ 3. 5

5=g,y=§x=40,PK=z+y+z=24+40+24=88

Omesem: 33; 88.

C5. Jlannas 3agaya paBHOCHJbLHA caenyiomei. Hafinure Bce snaueHus a, IpH
KaJK/IOM H3 KOTOPLIX HEepaBeHCTBO f(z) > 2 BHNOJHAETCA /151 BCEX Z.



10 Pemrenne BapRAHTOB TECTOB

[Tpeo6Gpa3oBaB HepaBeHCTBO f(z) > 2 NOJYUHM HEPABEHCTBO
az +4 > —|z? + 6z + 5.

1) Paccmotpum™ dynkume g(z) = ax + 4 1 h(z) = —|z? + 6z + 5. Ha
PHCyHKe 8 H306parKeHkl 3CKH3H rpadukoB GyHKImi g(x) u h(z).

11 YA LA
T
403’ b
o / 4
P %@v ! 1
e r *
i LY
<
- 0
i ju BN
af g
Ny i~
] i
A | L
f o
1 |
I
I
T
Pxuc. 8.

2) OrmernmM, uTo rpaduk dyHKIME y = g(z) npH Ji060M 3HaUYEHHH mapa-
MeTpa a IPOXOJHT Yepe3 Touky B (0; 4).

Hepapencteo g(z) > h(z) suinosssercs s Bcex z TOTJA 4 TOJAbKO TOTAA,
Koraa rpaduk GyHKUKH y = g(z) He nepecekaer rpaduk pyHKuHH y = h(z),
TO ecTb Korza rpaduk y = g(x) NpoXoZuT BHe yraa ABD. B 3toMm cayuae
a; < a < ay, Fe npsAMas y = a1 T + 4 NpoXoAuT yepes Touky (—5; 0) (npsa-
Masi AB), anpsimasi y = apT+4 Kacaercs rpaduka GyHKipn y = —z2 —6z—5
B TOUKe Tg NpH o > 0 (npsimast BD).

3) Tak kak 0 = a1 (—5) + 4, 10 a; = 0,8. OT™eTn™, uto TOUKa (—5; 0) —
eIMHCTBeHHas o6uas Touka dyHkumi g(z) = 0,8z + 4 1 h(z). 10 MOXKHO
NPOBEpHTb, HaTIpHMep, peluB ypasHerne 0,8z + 4 = h(z).

4) Hafiném ypaBHeHHe KacartesbHO# K rpaduKy pyHKUHH
h(z) = —|z? + 6z + 5|, npoxoasued yepe3 Touky B (0; 4) 1 Touky KacaHus
(zo; yo) npu zp >.0: '




Pemenne papranta No2 11

310#4 = h'(z0) = (—z§ — 620 — 5)' = —2x0 — 6; yo — 4 = —x0(2z0 + 6);
(—x3 —6z9 —5) — 4 = —23% — 6x9; 22 = 9. Tak Kak =g > 0, T0 ¢ = 3. Torna
az:-3+4=-(32+6-3+5), a2 = —12.

Omegem: (—12; 0,8).

C6. 1. Ecsn Bce npon3BesieHHst B3ATH CO 3HAKOM IUTIOC, TO HX CyMMa MaKCH-
MaJbHa H paBHa

(T+8+...+15)3+4+...+8) = 7';15-9-3;8-6=3267.

2. PaccranoBKa 3HaKOB B 1IOJTy4eHHOfl CyMMe BCEBO3MOXKHBIX NPOH3Be/e-
HHHA He MeHseT YETHOCTH pesyabTaTta. Ho ofHH H3 pe3y/bTaToB, a HMeHHO 3267,
HeuéreH. Ciie0BaTeIbHO, HaHMEHbIlee N0 aGCOMOTHOH BeJHYHHE 3HaueHHe
TaKOKe ABJSETCS HEYETHRIM HAaTyPaIbHBEIM YHCJIOM. 3HAYHT, MEHbILE eIHHHLIBI
OHO 6bITh He MoXeT. Ho enunnna Moxket OLITh NOJTyueHa, HAapuMep, cJaeayio-
IIHM 06pa3oM:

(-7-8-9+10—-11412+13-14+15)-(—34+4-5+6+7-8) =1-1=1.
Omsem: 1; 3267.

Pemenne Bapuanrta Ne2

100 - 20

B1. Llena cumxxena Ha 20%, TO ecTb Ha 100

= 20 (py6.). Llena crana

80 (py6.); 500 : 80 = 6%. KynuTb MOMHO IeCTb KaJbKyJAATOPOB.

Omesem: 6.

B2. Mcnonb3ys pHCYHOK, JOCTaTOYHO HAATH TOUKY C HAHMEHbIIIHM 3HAUEHHEM
ueHnl HedTH — 71,5 nostapos CHJA. Emy cooTBeTcTByer ukcJIo 6.

Omsem: 6.

B3. 411 = Blz, 4411=43 z_11=-3 z=8

Omsem: 8.
_BC 4 _ BC 4-15 _ 2 _
B4 cosB_AB, £ = e BC = A BC =12. AC

= AB? — BC?, AC?=225-144=281, AC =0.
Omesem: 9.



12 Peuienne BapHaHTOB TECTOB

C B
Puc. 9.

B5. [Tnomans Bcex crékon: 24 - 0,4 = 9,6 m2. CocTaBuM Ta6aHLLy:

llena 9,6 M2 crekna|Peaka n mandoska|Hroro

(py6) 24 ct€xox (py6) |(py6)
Al 320-9,6 =3072 54-24=1296 4368
B{ 380-9,6 =3648 43-24=1032 | 4680
B{ 360-9,6 = 3456 52-24=1248 41704

Omsem: 4368.
B6. Iliouame naHHOrO Tpeyroabhuka ABC MOXHO BHMHC/HTD IO (Popmyne

§=AB-CD _4.5_ ;52

2 2
E g |F
\
\
D |B
Puc. 10.
Omsaem: 10. ;
B7. 52+l08s 12 — 52 . 5logs 12 — 95. 12 = 300.
Omaem: 300.

B8. 3nauenue npoussBonHont f(z) B TOUKe Zp €CThb 3HAYEHHE TAHIEHCA YV,
06pa30BaHHOIO KacaTeJbHOMN K rpadprKy GyHKUHH C T0JI0KHTE/IbHRIM HanpaB-

JieHneM ocu Oz. tga = % = 3,5.

Omegem: 3,5.



Pewnrenne papuarta Ne2 13

B9. Vascpa, B¢, Dy = Soch. - h, Tak Kak cTOpoHa 0CHOBaHHA paBHa 2R, To
Socu. = (2R)? = 4R?, Socu. =4-25=100. VapcpAa,B,C1D; =
=100-7 = 700.

Omsem: 700.

B10.g=24—-p, r=gq-p, 72>40, g-p > 40, (24 - 2p)p 2> 40,
24p—-2p° —40 >0, p> - 12p+ 20 <0, 2<pg1o0. Maxcnma.nbﬂun
ypoBeHb LieHH — 10 Toicsid py6itedt.

Omeaem: 10.

Bll. ¢y = (2cos:c - l§z + 1) —2sinz — 1;8- Tak kak ¥’ < 0, T0

¢yukuus y(z) y6biBaeT Ha OTpe3ke [-—%n; 0]. Hau6onbwuM siBIsieTcs 3Have-

mqey(——gw) =Zcos(-§-7r)—17r—8-(-—§7r)+l =2 (—%)+12+1 =12.

Omeem: 12.

B12. ITycTb = kM/4— cKOpPOCTb TeueHHs pekH, Toraa (5+) KM/4 — cKopocTb
MOTOPHOH JIOJIKH [10 TEYEHHIO PeKH, a (5 — ) KM/4 — CKOPOCTb [IPOTHB Teue-
HHA. O6lee BpeMs B IyTH cocTaBHJI0 8 yacoB. Bpems, satpaueHHoe Ha NyTh

14 1
b4z +13

oT A 10 B pasHo ( ) yacoB. Bpemsi, saTpauenHoe Ha myTb oT B

14 14 14 _
5—z stz g =8,

14 , 14 g2 7 710 _
515 5.7 53=0 5iz 5o 3 =& 3(G-2)+7(5+2))-
—10(5% — 22) = 0, 10z% = 40, z = +2. I1pn 370M T = —2 — He yJOBJ]e-
TBOPsIET YCJIOBHIO 3aaYH.

no A, paBHO ( ) yacos. CoCTaBHM ypaBHeHHe:

Omaem: 2.

y =sinr,
8y/sinz —1=
CI{y—sma:—O y=sginz &
- ?
(8vainz - 1)(3 — 4) = {3y_4=0,
0<sinz £ 1;



14 Pewerine BapHaHTOB TECTOB

[ y =sinz,
ing = L
smz—64, 1
4 y—64’
y=—3—, <> 1
z=(—-1)“a.rcsina+1m,n€Z.
sinz=§ -— HeT pellleHHH, '
0<sinz < 1;

e ((—1\" arcsin L .1
Omsem: (( 1) arcsin o +m; 64),neZ.

C2. 1. M3 Touxy A omycTHM nepneRauKyssp Ha npsimyio BD;
AK 1 BD (cM. puc. 11).

[Npsamas AK siBnsiercs npoexied A; K Ha IIOCKOCTh HIDKHErO OCHOBa-
mus. Tak kak AK 1| BD, 10 A; K 1 BD 1o Teopeme 0 TPEX NepreHIUKY-
asipax. Toraa ZAK A; — nuHeAHBIA YToJ1 HCKOMOTO BYTPAHHOTO YIJIa MEXIY
nirockoctaMi ABD w A; BD.

B, C,
A4, ] D,
|
NN 5
\\\
\\\
\\r
SIAY
B e
A Sy
4 D
Puc. 11.

2. Tak kak AABD — npsiMoyroabHuif, 70 BD = vV AB? + AD? = 5.
3. Ua AABD waiiem AK: Sapp = %BD . AK, Sapp = %AB . AD;

AR ar Aw _ AB-AD _3-4_ 12
BD-AK = AB - AD; Ak = 454D 3.4 - 12

4. U3 npsimoyroavHoro AAA; K Haxomum: tg LAKA; = 44 _ 3,75;

AK
ZAKA; = arctg 3,75.
Ormigem: arctg3,75.



Pemenne papnanTa Ne2 15

z <0,

1
c.om!l **F 1 o
z # -1,
T # —8;

z € (—00;—8) U (=8;—1) U ( L-3)u ( )
I'IpeoﬁpaayeM HCXO[HOE HEPABEHCTBO K BHAY:

log, 4

z + T+8 < 1
~3 -
L (logy 4+ logy(-z)) o2k
Ha OI3 umeewm:
2 c 1
3+ Tog(—2) ~ logy(—2)"
IMycts logy(—z) =t,t # —2;t # 0. Torna ﬁ—t - —1— <0;
t—
PORE) t) < 0. M3 pHcyHKa 12 caenyer, uto t € (—oo; —2) U (0; 2. Torma
T Y -XF
-2 0 2 t
Puc. 12.
I 1 1
oga(—x) < -2, logy(—z) < log, 7L z>-7
{ }%(‘“’) Z gj 1 [ logy(~z) >logy1, T | (< -1,
o8s(~) < 2% logy(—7) < logz 4; 1lz2-4

T€ [—4;—1) U (— %,-{—oo)

Yuurnisas OJ13, mosyyaem z € [—4; —-1) U (—- %; 0).

. . _1,
Omsgem: [—4;-1)U ( P 0).
C4. Ilyctb Q — Touka nepeceuenus 6uccekrpuc, PF =z, FT =y, TK = z.

MP = AK, AM = PK. Touka F nexur Mexgy PuT, TaKKaK— 2

11<1.
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Bo3MoKHLI fiBa cIyuast.

1. Touka Q JeXKUT BHYTPH napaJuiesiorpamMma (cM. puc. 13).

Tpeyromouukun M PT u AK F paBHoGenpeHHkle (115 TpeyroabHuKe AK F:
£1 = /2, tax kaKk AF' — 6uccektpuca ZA; /1 = /3 xaK HaKpecT JiexKallHe
NpH napaJuiesbHbIX npsMeix AM u K P. llas Tpeyronbauka M PT ananorud-

Ho).Tomaz+y=MP=26;y+z=AK=26;5;-=T21—;z=4;y=22;
z=4AM=z+y+2=4+22+4=230.

Puc. 14.

MPF u AKT pasnoGenpenusle. Torma ¢ = MP = 26; z = AK = 26;
z_ 12—1;,,= Hé—"l‘-‘ = 143; AM = PK = g +y+z = 26+143+26 = 195.

v
Omaem: 30; 195.
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C5. Jlannas 3agaua paBHOCHJIbHA caenylonmleil. Hafavure Bee sHaueHud a, Npx
KXKJIOM H3 KOTOpHIX HepaBeHCTBO f(x) < 1 HMeeT peleHue.
INpeo6Gpa3soBas HepaBeHcTBO f(z) < 1, NOJYYHM HEPaBEHCTBO

2az + 4 < —|z% + 6z + 5|

Paccmorpam dynkumn g(z) = 2az + 4 ¥ h(z) = —|z% + 6z + 5|. Ha
pHcyHKe 15 H306parkeHH 3cKH3bI rpadukoB $yHKImE g(z) ¥ h(z).
} ] YA LA
409‘ >
o o 1 1
P - >
) /E" J 4 Y “l -
A 'S W
- 0
f )
N He
57 1
U} 1L
A 13
]
I
I
]

Puc. 15.

OtMeruM, uto rpadux GyHKUMH ¥ = g(x) npH JoGOM 3HaYeHHH NIapaMeT-
pa a npoxoaut uepe3 Touxky B (0; 4).

Hepaserctso g(z) < h(z) HmeeT pellieHHe TOrga H TOJBKO TOTAA, KOTAA
rpaduk GyHRumH y = g(z) nepecekaer rpadguk ¢yHkuun y = h(z), To ecTh
Korza rpaduk y = g(x) mpoxomuT BHyTpH yria ABD. PaccMoTpaM 1Ba cay-
qas.

1) Ipadux pyukunn y = g(z) npoxoaut euyTpH yria ABC. Torna
a € (a1;+00), rae a; — 3HaYeHHe NapaMeTpa a, NIPH KOTOPOM rpaduk QyHK-
UMK y = 2a3z +4 npoXoaHT yepe3 Touky (—5; 0). Tak kak 0 = 2a; (—5) +4, T0
a1 = 0,4. Or™ernM, uto Touka (—5; 0) — eaMHCTBEHHAst 061IAs TOUKA yHK-
i g(z) = 2 - 0,4z + 4 u h(z). DT0 MOXKHO NIPOBEPHTD, HANPHMEP, pelIHB
ypassenne 2 - 0,4z + 4 = h(z).

2) Ipaduk dynkunn y = g(z) npoxomut BHyTpH yriia CBD. Torna
a € (—oo; ag), rae a; — 3HaueHHEe TapaMeTpa G, MpH KOoTopoM rpaHk GyHK-
LA ¥ = 2a;7 + 4 Kacaercs rpaduka ¢oyHKupH y = h(z). Haliném ypasHenue
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KacaTe’bHOR K rpaduKy dyHKunz h(z) = —|z? + 6 + 5|, npoxoasiued yepes
Touky B (0; 4) 1 TouKy Kacanus (Zo; Yo) NpH = > 0:

z-0 _ y—4.y= Yo—4
To — 0 Yo — 4’ Tg

-+ 4.

319;_—4 = h'(z0) = (=22 — 6z — 5)' = —2z0 — 6; yo — 4 = ~x0(270 + 6);
0

(—z& — 630 — 5) — 4 = —2x3 — 6x0; 73 = 9. Tak Kak 79 > 0, T0 zo = 3. Torza
2a-3+4=—(32+6-3+5);a3 = —6.

Omeem: (—oo; —6) U (0,4; +00).
C6. 1. HanGosmbmas cymma moJlyauTcs, €C/H BCe cllaraeMble B3ATh CO 3HAKOM
wnoc. Ho Torza 3Ta cyMMa BceBO3MOXKHEIX IIPOH3BE/ICHHH paBHA NPOH3Belie-
HHIO

(5+6+...+13)(11+12+...+20) = 2418 .9 11420 40 — 12555,

2. PaccraHoBKa 3HAKOB B IOJIyYeHHOHA CyMMe BCEBO3MOXKHBIX NpOH3Be-
JeHHA He MeHsAeT Y&THOCTH pesysbrata. Ho ojuH U3 pesyssraToB, a HMEH-
HO 12 555, neuéren. CliefoBaTe/bHO, HAMMeHbIIee 110 aGCOMIOTHOH BeJIHUHHE
3HaueHHe TaKiKe SIBJISeTCS HEYETHHIM HATyPaJlbHEIM UHCJIOM. 3HAUHT, MeHbIlle
eIMHHLIN OHO OLITh He MoXeT. Ho enHHIa MoXKeT GbITh TTOJyueHa, HanpHMep,
ceXyoLUyM o6pasoM:

5+6—-7+8—-9+10—-11+12—13)-
(-11+4+12-13+4+14-154+164+17—-18+19—-20)=1-1=1.
Omesem: 1; 12 555.

Pewenne papnanta Ne4
B 1. IToc/ie nonmeHHs LieHR! 0fiHA TeTpajb 6yaet cTouTh 0,950 = 45 py6aes.

Tak kak 570 : 45 = 12%, TO HaHGoJIbILIEE YHCJIO TeTpasiel paBHO 12.

Omsem: 12.
B2. Y3 pucyHka BHHO, 4TO HauGOJIbILIAsA LieHa AIOMHHUS Ha MOMEHT 3aKphl-
THS GHpXeBHIX TOProB 6hlia JOCTHIHYTa 6 MapTa B cocTaBHJIa 3190 Jl0JL1apoB
CIIIA sa ToHHy.

Or;m:e;;ri.2 3190. - [\t
B3. (g) = 625; (3) = (5) 35 +2=—4;3z = —6;7 = —2.
Omaem: -2.

B4. ITo Teopeme Iugaropa AC = vAB2 — BC? = /292 — 212 = 20 (cM.
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puc. 16). Tornatg A = A0 =20 = 1,05.
4
29
] _
C 271 B
Puc. 16.

Omaem: 1,05.
B5. ITocraska A: 80 - 2450 + 8 000 = 204 000 (py6).
TMocraska B: 80 - 2600 = 208 000 (pys).

[Tocraeka B: 80 - 2400+ 8 500 = 200 500 (py6). Camas neleBas noKynka
oboiinercs B 200 500 py6uett.

Omesem: 200 500.
B6. Y3 pucyHka BuHO, YTO OCHOBAaHHE TPEYTOJNLHHKA (Ha PHCYHKE 3TO rOpH-
30HTa/IbHLIA OTPE30K) paBHO 6, a BREICOTa TaKKe paBHa 6. CaeoBaTesbHO, ero

oAb PaBHa % -6-6=18.

Omeem: 18.
B7. 2082 7+3 = loga 7. 23 = 7.8 = 56.

Omeaem: 56.
B8. f'(zy) = tga, rie o — yroa Mexay KacaTeJbHOA H NOJOXKHTEJIbHBIM
HanpapJenHeM och Oz. M3 pucyrka 17 caenyer, atotg o = —ﬁ% = 126 =0,2.

Omsem: 0,2,

B9. IIpsiMoyrosbHbIfi NapaJiesiennne], OHCAHHLIA OKOJIO cdephl, AB/IsAETCS
Ky6oM, pe6po Kotoporo a = 2R, rae R — pamMyc BnucanHo# cgepnl. Ero
o6veMV = a3 = (2R)3 = (2-2,5)3 = 53 = 125.

Omsem: 125.
B10. ITo ycaosuo: » > 300. Torma ¢ - r > 300; (150 — 12p) - p > 300;



20 ) Pemrenne paprHanTos recron

[11
"‘ =flx) 1 T 101
VAN 1P
] ) o 11
T " s =
N Zeomes
\ ! /’— o
= T
Puc. 17
2<pg0
Omsem: 10.
_ _1_3 3 _ 1 —

= 3(1 - (1+ ctgza:)) = -3ctg?z. meo, 910 3/ (z) < 0 past Jo6oro

T € [ T 2] CrenoBartessHO, y(x) yGhIBaeT Ha OTpesKe [ g 2] B Hau60Jib-
('n') _a T 3 _

Ulee 3HAYEHHE PaBHO y| & =3- Z+3- 1-1- 2 T =2.

Omsem: 2. .
B12. [TycTs £ — ckopocTh MoTouMkHcTa B KM/ 4. Toraa (z —60) — ckopocTs
sesiocHnenucTa. Ma ycnous aanaus cnenyer ypapHeHHe _m—iiﬁ(_) - %?— = 22;
z1 = —15,z9 = 75. Tak KaK CKOPOCTb MOTOLMKJIHCTA BhIPAXKAETCH NIOJIOMKH~
TeJIbHBIM YHCJIOM, TO T = T5.

Omsem: 75.
C1. O13: sinz > 0. 13 BTOpOro ypaBHeHHs NoJyyaeM: y = % HIHsinz = g
Ecnuy = g TO H3 NEPBOro ypaBHeHuﬂ sinz = —% — He Y/IOBJIETBOPSIET
OI3. Ecom sinz = % oz = (-1)* a.rcsing + 7n,n € Z 1 H3 nepBoro
YPaABHEHHS [IOJlyyaeM: y = —g.

Omsem: ((—1)" arcsing + n; —g—) ,nEZ.

C2. Iycts H — npoexuus T09kH N Ha ILIOCKOCTb OCHOBaHHs, SO — BLICOTa |
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nupamuabl, M — cepemrna BC (cum. puc. 18). Torna ZNCH — UCKOMHI.
S

——_-—-_'——.—._———

Puc. 18.

Tak kax AANH ~ AASO (062 npsiMOYroJIbHMKA HMEIOT OGLUAR OCTPHIA

YTOJ1 IIpH BeplliHHe A), TO =+ NH _ AN _ 1 = NH =59 40 = 24m

SO ~— AS 2 3
(O — Touka nepeceuenus merran AABC), AM = VAC? — MC? 5
CaenoBatemsio, AO = 1. Torna NH = -;—SO = %\/AS2 - A0? = g
W3 nopo6us TpeyronbrnkoB AN H u ASO caenyer, uto HO = %AO = %

CO = AO = 1. Tak kax AAOC — pasnoGenpennsifi, AO 1 OC — Guccex-
TpHCH pasHOcTOpoHHero AABC, 10 LAOC = LHOC = 120°, ITo Teopeme
KOCHHYCOB J,1s1 TpeyrosibHHKa HOC nosyysm:

CH? = HO*+C0%—2-HO-CO-cos ZHOC = %4-1-2-%-1- (-%) = Z:

CH = 127 Torna tg ZNCH = g—g— =1; ZNCH = 45°.

Omaem: 45°.
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C3. yetp t = 3"2, 0 < t < 1. Torna HepaBeHCTBO NpPHUHHMAET BHL:
log, 5,2—‘7—8_—3 + log, ((t ~8)(3%6 -t — 3)) > log, (27t — 1)2. Tak xak

t—-8<0,103%.:-3<0; 0<t<—%5.Torna

3
log, (8 — t)2 > log, (27t — 1)2, (8—1t)2> (21t -1)?,
0<t< 3l hat 0<t< 353 et
8-t >1-2Tt, t>—oL,
26 1
O<t< L. < 1 <=rr0<t<3 .
1 525.’ 0<t<§55;

3naunt, 3°% <3~ & 12 > 25 & z € (—00; —5) U (5; +00).
Omsem: (—o0;—5) U (5;+00).

C4. BoamoxHH! fiBa cJyyasi.
1. Touka D nexkut Ha oTpe3ke BC (cm. puc. 19).

A

B FD E c
Puc. 19.

Torma BD = %BC’ = 4; DC = BC — BD = 10. Ilo Teopeme xocuny-

coB 1151 Tpeyrosbhuka ABC: AB? = BC? + AC? —2- BC - AC - cosC;

B02+ACZ—A_BZ_142+102_439_l )
S BCAC = 3.14.d0 — o [loTeopeme KocH
HyCOB A/1s1 TpeyToubiuKa ADC: AD? = DC? + AC? —2- DC - AC - cos C;

cosC =

AD = \/ 102 +102—-2-10-10- %— = 10. Tak xaK oTpe3KH KacaTe/bHRLIX,

NPOBEIEHHHE K OKPYKHOCTSIM H3 OJHOM TOUKH, PABHBI, TO H3 TPEYTOJIbHHKA
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ADC crenyer, uto 2DE = AD + DC — AC; DE = AD+D20‘AC =5.

AnanornyHo, u3 Tpeyroasiuka ABD noayuaem: 2DF = AD + BD — AB;

DF = AD+BZD—AB =7 — /39. Torga EF = DF + DE = 12 — /39,

2. Touka D nexxur BHe otpeska BC (cm. puc. 20).
A

D FB E C
Puc. 20.

BD =
DC z+14

Torna, o6o3Hauue BD = z, NOJy4HM: %

z=BD= 238,DC = ?.Ana.nomqno 1. 1 moJryuanm:
EF = DE - DF = 2(AD + DC — AC - AD - BD + AB) =

Nll—!

= 3(4B+DC - AC- BD) = 1(2v39+ D —10- &) = v39.+ 2.

Omsem: 12 — /39: 2 + /30.
_ 2 2 _Jz —18z+5a2,:v<a2;

Ch. f(z) = 2% + bz|x — a?| — 13z = { 8z 5a%,2 > o,

Ipadux f(z) cocrasaen ux AByx qactedi napa6ou, BETBH xoropux HanpaB-
JIeHB! BBEPX, TIPHYEM 1aCTH TIapaboJl «CKiIeHBaioTCsi» B Touke (a?; f(a?)). U3
prcyHka 21 caexyer, 4To HpH M0GOM PACIOJIOKEHHH TOUKH a2 OTHOCHTE/LHO
BepUIHH napa6oJ, pyHKuus f(z) He UMeeT TOUEK MAKCHMyMa.

Omesem: TaKHX a HeT.
C6. 1. Ecan Bce yHcaia nepBoro HaGopa B3AITH CO 3HAKOM «+», @ BTOPOro —
€O 3HAKOM «—>, TO CyMMa MaKCHMaJIbHa H paBHa

9-(24+3+---+8)—7(~20—21—---—28) =
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=g.2_42H'..7+7-2—°;‘—28-9=1827.

2. Tak Kak npejplIylllad CyMMA OKa3ajach HeUETHOH, TO YHCJIO HeYETHHX
cllaraeMblX B Hefl He4€THO, NIPHYEM 3TO CBORCTBO CYMMHI He 3aBHCHT OT 3HaKa
Jo6oro e€ cyiaraeMoro. ITosToMy mo6as H3 BO3MOXHBIX CyMM GyZieT HeYE€THOH,
TO eCTb OTJIHYHOM OT HyJIS. '

3. 3xHaueHHe 1 cyMMa NpHHHMaeT, HaNpHMep, IIPH CJeAyIOlNed nepecra-
HOBKE 3HAKOB: ~

9-(2+3-4+5+6—-7—-8)4+T7-(20+21+224+23+24 —25—
—26-27-28)=9-(-3)+7-4=-274+28=1.

Omsem: 1;1827.

Y, YA /
2. Iaz4

cEREEE E-

4

[}
\
\
/

Puc. 21.

Pemenne BapranTa Neb
B1. Tak kak 6 GyJok crosT 6 - 14,5 = 87 < 100 py6aiedt, a 7 6ysok cTosT
101,5 > 100 py6Gaiefi, To KynuTh MOXHO 6 6yJI0K.

Omesem: 6.
B2. Tax kak moxynaTb BhIrOJHee N0 HaHMeHbIIeH lIeHe, TO HY2KHO HaHTH 110
rpadHKy TOYKY HaHMeHbUIEro 3HaueHus B neproa ¢ 1 no 30 Hosa6pa. dto 2-e

HoA6pA.
Omeem: 2.
B3.Vz+1=672+1=36Tr=350=>=5.
Omagem: 5.
B4. Tak xak LA = £B, 10 AABC paBHOGe/IpeHHHI! ¢ OcHOBaHHeM AB; 6uc-
cekrpuca CH sBnsercs Meguano#i u Buicotot. Otciona AH = % = 4;

indA=+vi_ocos?A _‘/ _16_3 —8nd _3 .
sind =+v1—cos2A=4/1 25_s.tgA—cosA—4.PI3npﬁM0yronb
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noro AAHC: CH = AHtgA=4- % —3.

Omeem: 3.
B5. DxoHOMHSA OT OJHOH 110€3[KH Ha aBTOGYCe cocTaBasieT 14 — 9 = 5 pyGueii.
Beero 30 - 2 = 60 moe3n0k, No3ToMy 061as SKOHOMHSA cOocTaBHT 60 - 5 = 300
pyGuedi.

Omeem: 300.
B6. IIpumem 3a ocHOBaHKE CTOPOHY TPEYTOJILHHKA, PACIIOJIOKEHHYI0 BEpPTH~
KaJjbHo. Toroa oiuHa OCHOBaHHS — 4 CM, J/IHHa BHICOTH — 6 CM, IJiolaap —
% 4.6 =12 (cM?).

Omeem: 12.
B7. 810g25 _ (23)1052 5 (21052 5)3 =53 = 125.

Omeem: 125.
B8. U3 ycJioBHs careyer, 9To KacaTesbHasi IPOXOIHUT Yepe3 TOYKH C KOOpIH-
Hartamt (0; 0) 1 (5; 5). MckoMoe 3Hauenue f/(5) paBHO TaHTeHCY yIJia HaKJIOHA

5=0_4

3ToM KacaTelbHOM K ocH aGeuucce, moatoMy f'(5) = =0

Omeem: 1.
Bg. TaK KakK V]_m}ulpa = Socﬂ . h, a V;‘oﬂyca = 'é' M SOCH ‘ h: TO

Vwmﬂma = BV;(OHyca =3-16= 45.

Omaem: 45.
B10.r = gp = p(12 — p). 1o ycaosuw r > 35, To ects p(12 — p) > 35;
P —12p+35 < 0; KODHSIMH TPEXUJeHa B JIeBOH YaCTH ABJAOTCA p; = S H
p2 = 7, n03ToMy p € [5; 7]. MakcuManbHoe 3HaueHHe p = 7.

Omeem: 7.
Bll.y = —e?"% — (5 — z)e? = = (z — 6)e?~=.
Y =0mprz =6,y <O0mpuz <6,y >0npuz > 6.z =6 — Touka
MHHHMYMa.

Omsgem: 6.
B12. O6o3nauuM ckopocTh NepPBOro BeJocHreHcTa Jepe3 v (km/4). Torna
CKOPOCTb BTOPOTO BEJIOCHNENHCTa paBHa (v 4+ 10), a Ha BCIO OPOTY OHH TIO-

60 60

TPaTHIH — H

— UACOB COOTBETCTBEHHO. I'Io aeM aBHEHHe:
v 2o+ 10 JIyHaeM yp

60 _ _60___ 054 0,5;60v+600 = 60v-+v2 -+ 10u; 12 + 100 — 600 = 0;
v v+10
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v1 = 20 7 v = —30. Tak KaK CKOpPOCTb MOJOXKHUTENbHA, TO U = 20.
Omaem: 20.
C1. O603naunm vsinz = £, 0 € ¢ < 1. Torua H3 nepBoro ypaBHeHHsA no.uyqa-

eMy = —t2, a w3 Broporo: (3t — 2)(—6t2 —3) = 0 & (t — -)(t2 ) =0

Ypasuenne t2 4 % = ( He HMeeT JIeACTBHTEJLHEIX KOpHeH, N03ToMy t = %;

y= -—%; sing = g; z=(-1)" arcsin &

9+7m,n€Z.

Omsem: ((-—1)" arcsin 5 + 7n; —é), nez.

9 9

C2. Taxk kak napamnenenunen ABCDA; B; Cy D, npamod, To
LCAA, = ZBDD, = 90°. U3 npamoyrosibHeIXx ACAA; u ABDD;:
AC = AA1 ctg éACAl = CC] ctgéAC'Al =1-2=2.

BD =DD,ctg£LDBD, =CCctg£DBD; =1-4=4.

SaBcp = % +AC - BD = —;— + 2.4 = 4. Uckomnill 06bEM BHYHCASETCS 110
q)opmyneV = SABCD . CCI =4-1=4.

Omsgem: 4.
(475 £1 (z#5
—256z > 0 z<0 z<0
) =256z #1 _1 _1
€3. 0I53: ¢ logy 4% > 0 @ ot-g ot
z z<0 T # -1
\log%4 #1 | #-1
Ha OZ13 ucxoauoe ﬂepaneﬂcmo PaBHOCHJIBHO HEPABEHCTBY:
1 41
logg(—256z) log4(—:v) log4(—256z) = logy(—2x)

3
< 4+ logy(—z) < log4(—:z:)

. [Tycts log, (—2x) = ¢, Torma

3 1, 3t—t—4 2% —4
I+t <t ¥ g " isg <
S GIEE D G G
-4 0 2 x
Puc. 22.

t<-4,0<tg2
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logy(—z) < —4;0 < log,(—z) < 2
—z<4%1<-z2<16

> - -6z < —1.

1.
256’
Yuutnsas OJ13, nonyuaem:

z€[-16;-1)U (—2_;6;0)'
Omsgem: [—16;-1)U ( 2;6’0)
C4. Boamoxxnnl nipa cJrydast.

1) Buccekrpuchl npu cTopote A D nepecexaioTcsi BHyTPH NapasuiesiorpaM-
Ma (cM. puc. 23). ZDAN = /BNA (nakpectiexamue npu AD | BC &

B M N C

A D
Puc. 23.

cexyied AN)= AABN pasunoGenpeunntii: BN = AB = 20. Anajnoruu-
Ho, MC = CD = 20. Tak kax BM : MN = 2 : '3, 7o MN = 1,5BM;
BN = BM + MN =2,5BM;2,5BM = 20, BM =8 MN =1,5-8=12;
BC =BM + MC =8+ 20 =28.

2) BuccexTpucH npH cropone AD He nepeceKaloTcs BHYTPH Napajuieso-
rpaMma (cM. pHcC. 24). AHaJIOrHYHO NpefblTyLIeMy ciydaio BM = AB = 20

B M N C
A/ \2%/

Puc. 24.

HCN =CD = 20. Takxakx BM : MN =2:3,T0o MN = 1,5BM = 30.
BC=BM+ MN+CN=20+30+20="170.

Omeem: 28 v 70.
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C5. f(a:) =4az + |(z - 3)(z - 5)| =
‘ { 72 4+ (4a — 8)z + 15,z € (—o00;3) U (5; +00),
—z? + (4a + 8)z — 15,z € [3;5).

HanMenblllee 3HATeHHE JOCTUTAETCS B OAHON H3 KPHTHIECKHX HIIH CTALH~
OHAPHLIX TOYEK.

Kpuruyeckue: 1) z = 3. Toraa f(3) = 12a.

2) z = 5. Torna f(5) = 20a.

Crauvonapunle: 1) z = 4 — 2a npu 4 — 2a € (—oo; 3) U (5; +00), To ecThb
a € (—o0; —0,5) U (0,5; +00) < |a] > 0,5.
F(4=2a) = (4 — 20)% + 2(2a — 4)(4 ~ 2a) + 15 = —4a® + 16a — 1.

2)z=2a+4npu2a+4¢€(3;5) ©|a] <0,5.
f(2a +4) = —(2a + 4)% + 2(2a + 4)? — 15 = 4a® + 16a + 1.

Yr1o6nt HanMeHbiuee 3Havensne f(z) 6bUIo MeHblle 1, HeOOXOMHMO K 10~
CTaTO4HO, YTO6H! 3HaueHHe f(z) B OZHOA U3 KPHTHYECKHX HJIM CTAUHOHAPHEIX
ToyeK 6bu10 MeHbine 1. To ecTh:

[ f(3) <1 [12a < 1
fB) <1 20a <1
f(4—2a) <1 —4a?2+16a—-1<1
{|a!>0,5 < {|a|>0,5 ®
{f(2a+4)<1 40?2 +16a+1<1
lal < 0,5 { la} < 0,5
1
a< 5 12
2¢2-8a+1>0
{ la] > 0,5.
[Mocnennss cHeTema Gbl1a HCKIIIOYEHA H3 COBOKYTTHOCTH, TaK KaK He HMeeT
202 —8a+1>0, -
peieHHA. PeuiuM cHcTeMy { la| > 0,5. Kopusimu Tpéxunena GymyT:

Q12 =

8:!:3[ 4123(1_4=2i@
2
—— %

2%

-0,5 2:@ 0,5 2+@ x

Puc. 25.

a € (oo; —-0,5)U (2+ 3%‘1 ; +oo) . O6GLEHHASA 3TO MHOXKECTBO C MHOXKECTBOM
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(—oo; -112-), noJiy4aeMm: a € ( o0; 12) (2 + £ +oo)
Omaemn: ( 00; 12) (2+ Vi, +oo)

C6. HanGonbluas cyMMa HOCTHraeTcsi, €CyiM Nepel KaXKIbM POH3BeJeHHEM
MOCTaBHTh 3HaK ILTIOC:
Smaz =(3+4+...4+11)-(13+ 14+ 15+ 16 + 17) = 63 - 75 = 4725.
3ameTHM, UTO eCJIH IOMEHATD 3HAK Nepej NIPOH3Be/ieHHeM, 3HayeHHe KOTOpPoro
paBHo k, To 06111asi CyMMa H3MEeHHTCS Ha BeJIHUHHY 2k U e& YETHOCTb OCTaHeTces
npexHeli. Tak KaK HafiieHHasi MAaKCHMaJbHAasl CyMMa He4&THa, TO IIpH JIoGoR
paccTaHoBKe 3HaKOB CyMMa OyzleT HeUETHOH, C/1eI0BaTeNIbHO, He PABHOM HYJO.
IMokaxeMm, Kax IOCTPOHTb CYMMY, PaBHYIO eIMHHIIE:
Smin=3-(13-14+4+15-16+17) +4-(—13-14+15-16 + 17)+
+(54+6+7-8-9+10—-11)-(13+14+15+16+17) =
=3-16+4-(-11)4+0-75=45-44=1.

Omeem: 1n4725.

Pewenne Bapuanta Ne6

B1. Tak kak 12 6yruinox crost 12 - 15,5 = 186 < 200 py6aes, a 13 6y-
ThuTOK cTofT 201,5 > 200 py6nefl, To KynHTL MOKHO 12 6yThUIOK, 2 B HHX
12-1,5 = 18 JIUTPOB BOAHI.

Omeem: 18.

B2. Tak xak npoaaBath BuIroJHee 1o HanGoMbLIEN LieHe, TO HyXKHO HalTH 1o
rpaduKy TOUKy HaHGOAbILEro 3HaueH s B nepHox ¢ 1 no 30 Hoa6ps. 1o 30 -€
HOAGPs.

Omeem: 30.
B3.V10-2z2=4&10—2x2=16&2c= -6 = -3.
Omaem: —3 :

B4. CH sapasercs meapaHoii paBHoGenpeHHoro AABC, cnepoBartenbHo, H
BhicoToi. [Tlostomy AB = 2AH = 2ACcos A =2-10-0,6 = 12.
sinA = +1—cos? A =+/T=0,36 = 0,8. Us AACH:

CH = ACsin A =10-0,8 = 8. Saapc = % .AB.CH =

-12-8=48.

Nl""“

Omaem: 48.
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B5. DKoHOMHS OT OHOA NOE3AKHU Ha aBToGyce cocTaBser 14 — 9 = 5 py6iefi.

Bcero 30 noeszox, 11o3ToMy o61ias 3KoHomust cocTaBHT 30 - 5 = 150 py6nefl.
Omasem: 150.

B6. Ipumem 32 ocHOBaHHe CTOpPOHY TPEYTOJIbHMKA, PACIIOJIOXKEHHYIO TOpH-

30HTaJIbHO. TOTIA J/IHHA OCHOBAHHSI — 2 CM, JJIHHA BRICOTHl — 4 CM, ILIO-

manb—%-z-4=4(cu2).

Orggem: 4.
B7.9T03 = (32)M8s6 — (319836)2 — 62 = 36.
Omsem: 36. :
B8. M3 ycioBHs 3ajauu cJieayeT, UTO KacaTeJbHas NPOXOIMT Yepes TOUKH C
koopauuarami (0; 0) u (6; —3). ickomoe 3Hauenue f/(6) paBHO TaHreHcy yriia
HaKJIOHA 3TOH KacaTre/IbHOH K OcH abeuHcce, nostomy f/(6) = -_6—3:0—0 = -0,5.
Omsem: —0,5.
B9. [Tyctb BhicoTa uMsMHApa paBHa h. Toraa u3 popMyan o6béMa IMAHHAPA
Vimn, = mR%h MOXHO BHIPA3HTh KBAJPAT PAJHYCa OKPYKHOCTH B OCHOBAHHH

waaHapa: R? = wlh = 7—2? = % Torzna kBagpaT CTOPOHH TPEYTOJbHUKA

B OCHOBAHHM NHpaMKAL! paBen: a2 = 3R? = 3—%3 IMaowany 3TOro Tpeyrob-

2
HHKa paBHa: Sp = & 2/5 3‘/— J 4h O6bEM nupaMuIB paBeH:

Vsp, = 358h = % o h=3=0m.
Omeem: 0,75.
BIO r = gp = p(120—10p). [To ycsioBHio r > 320, To ecTsb p(120—10p) > 320;
p? — 12p + 32 < 0; KOpHAMH TPEXWIeHa B JIeBO¥ YaCTH ABJSIOTCA P; = 4 H
= 8, nosTomy p € [4; 8]. MakcuManbHoe 3HayeHHe p = 8.
Omgem: 8.
Bil.y =e* 5+ (z—T)e* % = (z — 6)e* .
Y = 0npuz = 6. y(1) = —6e75; y(6) = —1; y(7) = 0. Hanmenburee
3HaYeHHe paBHO —1.
Omeem: —1.
B12. OGOSHﬂ‘IPIM yepe3 z paccTosiike oT A 10 B B kusiomerpax. Torna
20 30 +1 3z = 2z + 60; z = 60 (km).
Omesem: 60.
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C1.013: cosz > 0. V13 BToporo ypaBHeHHs CHCTeME!: In(cosz) + 1 = 0 uin
y—1=0.

1) In(cosz) + 1 = 0; In(cosz) = —1; cosz = %. :1:=:i:a.rccos%+27m,
nemyz_ﬂ§£=_%.

y—-1=0,y=1;co8z = —% He yaossietsopsier OJ13.

Omeem: (:!: arccos L + 27n; —-:i), neZz.
e 2e _
C2. Tak xak napaenenunen ABC DA, B, C, D, npsimo, To
LCAA, = /BDD, = 90°. U3 npamoyroabibix ACAA; u ABDD;:
AC = AAl ctg éACA]_ = CC]_ ctg éACAl =2-3=6.
BD = DD, ctg ZDBD; = CC ctg ADBBI =2.4=8,
2

ITo Teopeme Iudaropa: AB? = (AC) (B2D ) =32+4? = 25; AB =5.
IMepumerp Papcp = 4AB = 20. I1nomaas 60KOBOii TOBEPXHOCTH Napasie-
Jienvnena: Sﬁox_ =CC, - Papcp =2-20 = 40.

Omsem: 40. )
729,-+4._;é1 TH#—4 <0
—~16z >0 z<0
c3.003:{ ~16z#1 Ll gy 1 4 ‘”*"_
log13* >0 16 z#-1
10332#1 <0 o4
\ g% L :L'jé -1 :
Ha O/I3 ucxomioe HepaBeHCTBO PaBHOCHJIBLHO HEPaBEHCTBY:
1 1 3 1
< < .
logg(—16z) — log,(—x) CIT logy(—z) — logy(—2)
3 1 2t—4
ITyets log,(— a:) = ¢, Torja —— i €T F7—n TETVR <0.
=X + X - Y+
4 0 2 X

Puc. 26.
Ha pucyHnka 26 caenyer,utot < —4; 0 <t £ 2;
logy(—z) < —4;0< logz(——z) <2
—z<2%1<—r<2%
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:l;>——1—

16;—4<:1:<—1.

Yyurusasa OJ13, nonyuaem: z € (—4; —1) U ( 16’0)
e (—4- — 1,
Omsem: (—4;—1) U ( 16’0)'
C4. Bo3aMoxHH /Ia cJryuasi.

1) Buccexrpucsl ipu cropode A D nepecexaloTcsl BRYTPH [apaJiliesiorpamM-
Ma (cm. puc. 27). LZDAN = /BN A (nakpect aexaue npa AD | BC u
cexyiieit AN) = AABN pasroGenpennnlit H BN = AB = 40. Ananorud-

so, MC = CD = 40. Tak xak BM : MN = 3 : 5,10 MN = 2BM;

3
BN = BM + MN = BM,gBM 4OBM—15MN=§ 15 = 25;
BC = BM + MC = 15 + 40 = 55.
B M N C
A ' D
Puc. 27.

2) Brccexrpuch npH cropoe AD He nepeceKaloTcst BHYTPH Napasuiesio-
rpamma (cM. puc. 28). AHasiornuHO npeapayLeMy ciaydaio BM = AB = 40

B M N C
A/ V

Puc. 28.

UWCN = CD = 40, Tak xak BM : MN =3 : 5, 70 MN = gBM—%.
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BC:BM+MN+CN=40+32—°+40=146§.

Omeem: 55; 146%.
C5. f(z) = 4ax + |(z — 3)(z — )| =
_ { z? + (4a — 8)z + 15, npu z € (—o0;3) U (5; +00),
—z2 + (4a + 8)z — 15, npu z € [3; 5].

HaunG6osbluee 3HauyeHHe JOCTHraeTCsA B OJHOM H3 KPHTHYECKHX HJIH CTallH-
OHAPHBIX TOYEK, HJIH HA OJHOM U3 KOHLOB OTpe3Ka [2,75; 5,25).

Kpuruyeckue: 1) z = 3. Torza f(3) = 12a.

2)z = 5. Toraa f(5) = 20a.

Craumonaphuie: 1)z = 4 — 2aipu 4 — 2a € (2,75; 3) U (5; 5 25) &

4 —2a € (—1,25;—1) U (1;1,25) & a € (—0,625; —0,5) U (0,5; 0,625)
f(4—2a) = (4 - 2a)% + 2(2a — 4)(4 — 2a) + 15 = —40% +- 162 — 1. *

2)z=2a+4mnpu22e+4 € (3;5)  |a| < 0,5.
f(—2a—4) = —(20 +4)®> +2(2a +4)2 — 15 =4a® + 16a + 1.

Yto6hl HauGoubliee 3HaueHue f(z) Ha oTpeske [2,75;5,25] GbLIO MEHb-
e 1, Heo6XOAAMO M AOCTATOYHO, YTOOH! 3HaueHHe f(z) B KAKIOMA U3 KDPHTH-
YECKHX H CTALHOHAPHBIX TOYEK, 4 TAK)XKE HAa KOHIIAX OTpe3Ka GbLIo MeHblue 1.
(T f(275) <1
f3)<1
f6) <1
UL f(5,25) <1

[ f(4-20)< 1
| @ ¢ (—0,625; —0,5) U (0,5; 0,625)
[ f(2a+4) <1
\ la| 205
(11042 <1

16

120 < 1
20a <1

9
S 21a+16<1 &

[ —4a2+16a—-1<1

| 4 € (—00; ~0,625] U [~0,5; 0,5] U [0,625; +00)
[ 402 +16a+1< 1

. | |a| ? 0,5
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—
T
2< 176

1
cr.<12

1
a< %
1
| 4< 18
262 —8a+1>0
| a € (~00; ~0,625] U [—0,5; 0,5] U [0,625; +00)
[a(a+4) <0
L | laj = 0,5.

Peiurm nepByio coBoKymHocTb. Koprsimu Tpéxunena 2a% —8a+1 sisnisiorest

a12=2+ 3% a € (—00;0,5] U [0,625; +00).

it Y rr i et I 1) T
0625 05 2-T% 05 0,625 2404 *

Puc. 29.
PewinM BTOpyI0 COBOKYTIHOCTB: @ € {—00; 0) U [0,5; +00).

TRz, 7,

-4 0,5 0 0,5 *
Puec. 30.
CucreMa paBHOCH/IbHA:
1
a< 18

a € (~00;0,5] U [0,625; +00)

a € (—o0;0) U [0,5; +00)

PewrenneM cucremul sipastercst a € (—oo; 0).

Omsem: a € (—00;0).

1

C6. 3amernM, uto ajsreGpaHyecKasi CyMMa YacTHHIX uucen 2,3,...,6,7 u 3

—

g 117 PaBHa COOTBETCTBYIOIEH anreGpanyeckoil CyMMe IPOH3BeNeHHUI TH~
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cen, d,...,6,7u8,9,...,17. Hanbosbllero aHageHHs 3Ta CyMMa JOCTHTaer,
€CJIH Nepe]] KAKIBIM CJlaraeMblM [IOCTABHTD 3HAK IVIIOC:
Smaz =2+3+...+7)-(8+9+...+17) =27 125 = 3375.

3aMeTHM, YTO eCJIH NTOMEHATh 3HAK Nepeji NPoU3BeJieHHeM, 3HayeHHe KO-
TOPOro paBHe k, TO 001Lasi CyMMa H3MeHHTCS] Ha BeJIHUHHY 2k, H e€ 4E€THOCTb
octaHercs npexxHell. Tak Kak HafileHHasi MaKCHMaJlbHasi CyMMa He4€THa, TO
NpU Mo60#H paccTaHOBKe 3HAKOB CyMMa OyzleT HEeU&THOH, CJleJ[0BaTeJIbHO, He
PaBHO# HyJIIO.
[TokaxkeM, KaKk TOCTPOUTH CyMMy, paBHyio 1:
Smin = (2+3—4+5-6-T+8)-(8—9-10+11+12-13-14+15-16+17) =
=1-1=1

Omsem: 1n3375.

Pemenne BapuanTta Ne7
B1. CroumocTb 0ZHOM NOE3]KH Ha TAKCH cocTasJisier 60+4-10-7 = 130 pyGuets,
CTOHMOCTb NOe3/0K HAa TAKCH 32 Hexesmo (Tysa 1 o6paTHo) paBsa 130-2- 3 =
= 780 py6aeir. CTouMOCTb Mpoe3ja B TposeiGyce 3a Hegeso (Tyxa H 06-
patHo) — 8 - 3 - 2 = 48 pyGuseit. Torna 3a Hezemo fIpocsiaB NOTPaTUT HA
780 — 48 = 732 py6ne# 6osblue, ecnd GYHET €31UTh HA TAKCH BMECTO TPOJI-
Jefbyca.

Omagem: 732.
B2. ITo pucyHky onpezesnsieM, uto 9 HosiGps eBpo ctou 35 py6Jes, a 20 Hos6-
pst — 36 py6aeii. Takum o6pa3om, Kynus eBpo 9, a npozan 20 HosOpst, YesI0BeK
TNOJIy4HT N0 OJIHOMY PyGJII0 A0X0Ja Ha KaXXAwlii eBpo, To ecTh Bcero 100 py6-
Jief.

Omeem: 100.
B3. /52 =3 = 2,/5. OJI3: {5 7 oo ©208

Bo3Benem B kBaapar 06e 4acTH ypaBHEHHS, TIOJMydHM 52 — 3 = 4z, = = 3.
z = 3 ynosnersopset O13.
Omsem: 3.

AH - BH

B4. SaaBpc = (cM. puc. 31).

BH=AB-sin£A=AB-sinLC=20~%=12,

= VABZZ BHZ = 16. Saapy = 6212 96.

Omaem: 96.
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B C

A H D
Puc. 31.

B5. 3 Gusera 1 kareropus crosit 3 - 450 = 1350,
3 Gujiera 2 KaTeropuH crost 3 « 260 = 750,
3 6unera 3 kareropuu — 3 - 150 = 450.
Hrak, ecan mokynarh GuneThi OTAE/bHO, TO NPHALTCH NOTPaTHTL 2550 < 3000
py6Jieit, 3Ha4HT, 3TO CaMblii JlellleBb#l BAPHAHT.
Omasem: 2550.

B6. Sascp = Samcn — Saams — Sacpn = AN - AM — % -4-3-—

—%-4-2=6.4-6-4=24-6-4=14(cm.puc.32).

M B C
\
)4
A D| IN
Puc. 32.
Omae\g/n_:__ 14.
lo 3B _1_4o. 5ar _ 1
B7. —51—1057 55 =t =02 Tk log 35 = logy 35.

Omeem: 0,2.

B8. Tak kax kacareJbHas napasie/bHa NpAMOR ¥ = 1, TO ee YIVIOBO#H K03~
¢uupent paseH 0 1 Torna nponssozaHas pasHa 0. ITo rpaguxy onpenensiem, uto
Npou3BoHas o6paniaercs B HOJIb MPH T = 5.

Omsem: 5.

BY. Vigunusgpa = mR? - h, Vpanc = %DO - Saasc (cm. puc. 33).

SaABc = 3R2\/§, Torfa Vpape = %h -3R?*\/3 = R?h\/3 = ?, OTKy/Ja
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2 __]_-_ — 2h — -l=
Rh—,’r-Vuunm-mpa—-ﬂ'Rh—W o 1.

Omsgem: 1.
BIO.V:d WSi+vE S+ 11 0+vE+sm) > T
B+ I-L VEism-620 (VE+)VE-2 >0
\/3522’ 32/4-

Hanmenbmas maowanp Sa, yAOBIETBOPALOLIASA YC/IOBHIO, PaBHa 4.
Omsgem: 4.
Bll.y=(z-8)e’%, yy =l 2~ (z—-8)e’*=(1 -z +8)e’* =
=(9—z)e"% ¢ =0npuz=09.
Z = 9 — TouKa MaKCHMyMa HCXOIHOH (yHKIMH (cM. puc. 34).

Y + . - >
y 29 ~ x
Puc. 34.

Omesem: 9.

B12. [Tycrts £ xmM — paccTosiHue oT myHkTa A 10 myHKTa B.
CKopocTb aBTOMOGHAHCTa paBHa 60 - 2 = 120 (km/’ q) BpeMﬂ 3aTpadeHHoe

MOTOLMK/IHCTOM Ha [POXOXXJAEHHE MOJIIyTH, PaBHO === 60 5 = 120 (4), a aBTO-
_Zz _Z
MOGHJIHCTOM 57190 540 (4). I'lo ycsioBHIO aBTOMOGHJIHCT BhleXaJi U3

nmyHKTa B Ha 1 uac nos:xe, yeM MOTOUHKJIHCT H3 IyHKTa A.
CocTaBuM ypaBHeHHe:
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T =L . Z _ T _1. —y = . =
240+1 190° 120 ~ 340 1; 2z —x =240; z = 240.

Omasem: 240.

c1 y+sinz =0,
" | (In|sinz} — 2)(2siny — 1) = 0;

y4sing =0, y+sinz =0,

[2siny=1, y=(—1)"%+7m,n€Z,
In(sinz) -2 =0; sinz = €2

sing = —y, sinz = —y,

y=(-)"g+mnez; | y=75;
z = (-1)"+ a.rcsin% +7n, n € Z,

y"_._

o3

Omaem: ((—1)"+1 arcsin% + mn; %), neZz.

C2. Ha pucynke 35 niiockocTs PM N — IIOCKOCTb a.

PN — nepeceuenne miockocrei ABC u PMN, a Tak Kak IJIOCKOCTb
PMN napanensHa npsamofi BD, cogepxameiics B mwiockoctd ABC, To
PN || BD.

AC L BD kak nparosanu ksanpara, PN || BD, torna AC L PN.

[Tycts H — npoekiys To4ky M Ha TIOCKOCTb OCHOBAHHS mHpaMusl. [1o
Teopeme O Tpex nepnenukyaapax AM L PN, utoraa yron M AC ssnsercs
YTJIOM MEXK]Ty ILIOCKOCTBIO (¢ H TWIOCKOCTBIO OCHOBAHHS.

Tax kax nNHpamuzia NpaBHbHAsL, TO GOKOBble pe6pa PaBHBI MEXIy COGOi,
Torza TpeyronbHUK SAC paBHOGENPEHHbIH, 2 TAK KaK YToJI FIPH €10 OCHOBaHHH
i

6
PaBHOCTOPOHHEIO TPEYTOJIbHHKA, TO OHA SIBAAETCS €10 6HCC8KTPPICOﬁ H

LMAC = %

paBer = = 60°, T0 oH paBHocTOpOHHHH. Tak Kak M A sBjsercss MeiHaHOR

. T
Omasem: 6
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Pruc. 35.

2
C3.l0g, ((27=" —4) (2= - 1)) — log; -2-?+—1-4—1— > logy (2-2° — 8)°.

(2 -4)(2="*-1) >0, |2+ -1<0,
On3. { 25-2" _ 8 £ 0; 25~ £ 23,
—2+1<0, f|=z]>1,
2 £2; |z # V2.

(2—=3 - 4) (2—z’+1 _ 1) (2-z°+1 _
2= -4)

logy (2-="+! — 1) > log, (32 - 27" - 8)°,

|2-="+1 — 1] > |32- 2-=’ - 8|,

1-2.27%" >|32.27%" 38|,

D) > log,(32-27=" —8)7,

logs
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C (12| < V2,
.2-%° _8>0, a9
1 2.2-7" >32.2-7° _38, 277 < 3p
32.277 —8<0, =] > V2,
1-2.27%" >8-32.2-"; a2 T,
i 2 2 30,
|$| S 1 [ lII < \/Z
z? < logy o7 |z| = 4/1o 34
34’ Z /%279
le > V2, |z| > V2,
I > logy o= 30, lz| < 4/log, %;
log, % < lof < 1/log, .

Yunrsisasg O3, noayuum ”logz <zl < v2,v2 < |z] < 4/log, 370

Omeem:

/082 3 < 1zl < y/1og, 30, ja) # V2.

C4. [lns tpeyroabnka ABC Bhinoansercs pasenctso AC? + BC?

= AB?,

3HAYHT, OH NPAMOYTOJbHEIH C IPSIMBIM yIJioM C.

Bo3moxHEI ZBa cJIyuast.

1) Touka D nexur BHe otpe3ka BC (cMm. puc. 36).

Ilyets DB = z, torna CD

= 44 z. Tax xak BC : BD = 3 :

1, T0

4+z):2=3:1, 4+x =3z, z=2.Hrak, DB=2, CD=6.

AD = /AC? + DC? = 3+/5.

Tax KakK 0Tpe3KH KacaTeJIbHbIX, l'IpOBeJIeHHbIe U3 OH,HOI':[ TOYKH, paBHbI, TO
HC =3—a, DH = DE = DA~ AE = 3v/5—a. DC = CH + DH,

6=(3-a)+(3v5—a),a=3Y5=3
AHaJIOTHYHO HaxoauM b = §_\/_§2___3 H TOrga

EF=AD-AE-FD=AD-a-b=3.
2) Touka D nexur saytpu CB (cM. puc. 37).
AHaJTorHgHO NIepBOMy CJyuaio, Haxomum BD = 1, AD = 3/2,

AE=§32/—§,FD=-3%2@—-2nromaEF=AD—AE—FD=2.

Omeem: 2; 3.
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A
a
E
a
o
F
3-a
q
B
c ,, H \ D
2-b
Puc. 36.
A
E
(0)
)
C D

Puc. 37.
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C5. f(z) = 22 — 2|z — a?| — 3z.

l.z 2 a?, f(z)=z®—2(z — a®) — 3z = 22 — 5z + 2a°.
flz)=2z-5, fl(z)=0, z= g

2.z<a? f(z)=2%+2(z—a®)—3zs=1—-z—24%
fliz)=2z-1, f'(z)=0, z= %

Ipu = > a? rpaduKoM ABNISIETCSA JACTH NAPAGOILI ¢ BETBAMH, HANPABJICH-
HbIMH BBEpX H OCbI0 CHMMETDHH T = -g—
Ipu z < a? rpaduKoM ABASIETCS YACTh MAPaGOIBl ¢ BETBSIMH, HanPaBJIeHHbI~
MH BBEDX H OChJO CHMMETDHH T = %
Ipadukn 06enx kBaapaTHUHEIX GYHKUMIE NPoXoAAT Yepes Touky (a?; f(a?)).

dynkima y = f(r) AMeeT XoTa Gbl OJHY TOYKY MAKCHMYMa B €JIMHCTBEH-

HoM carydae (cM. prc. 38): %— <a’< g, V0.5 < |al < v25.

- - - "M
.

343

Omesem: /0,5 < |a|] < /2,5.
C6. ITocne ykasaHHBIX AEACTBHHA NOJy4HM ajareGpaMiecKylo CyMMy BCEX HH-
ceJ lepBoro Habopa ¢ BIGpaHHBIMH 3HaKaMH, YMHOXKeHHYIO Ha 5 (KOJIHIeCTBO
YHCe BTOPOM IPYMIH), H CYMMY BCeX UHCeJ BTOporo HaGopa ¢ BhIOpaHHLIMH
3HAaKaMH, YMHOXEHHYI0 Ha 9 (KO/IHIeCTBO YHCeJl 1epBOfl FPyNnk).

AnreGpandecKasi CyMMa MaKCHMaJIbHA, CJIH BCE CJ1araeMbie HOJIOKHTEb-
Hbl. [TocTaBHB nepes KAXKAKLIM H3 YHCEJ 3HAK ILTIOC, TIOTYIHM:
5-(3+44+54+6+7+84+9+4+10+11)+9-(134+144+15+16+17) =
= 315 + 675 = 990.

Hawnmenbluas Bo3MoXKHas 1o MOAYJII0 cCyMMa paBHa 0 M JOCTHraercs npu
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CJIelYIOlIeH pacCTaHOBKE 3HAKOB! .
5.(-3—4-5-6+7+8+9+10+11)+9-(—13+14—-15+16—17) = 0.
Omaesem: 0;990.

Pemenne Bapranta Ne8
40
T
cTOoMT 22 py6asi, 3HA9HT, 32 BeCb GeH3HH IIPHIETCA 3aIlIaTHTh 2,68-22 = 58,96
py6aeti.
JlBa 6uiieta Ha aBTOGYC CcTOAT 32 - 2 = 64 py6uisi, 3HaUMT, IOE3]KAa HA aB-
TOMOGuJIe oGoilnercs Ha 64 — 58,96 = 5,04 py6as gewesJe.
Omsem: 5,04.
B2. I1o rpaduky onpenessieM UeHB! €BPO:
2 Hos6pa — 30 py6aett,
15 Roa6ps — 32 py6as,
20 Hos6psi — 36 pyGnei.
Kynug 100 eBpo BToporo Hos6ps, a mpoas 20-r0, MoJjydaeM BLINOLY
100 - (36 — 30) = 600 py6aeit, a Kynus 15-ro, mosryuaeM BLIFOLY
100 - (36 — 32) = 400 pyGureit. 3HauuT, NEPBLI BAPHAHT BHIFOJHEe HA
600 — 400 = 200 pyGaeit.
Omaem: 200.
B3.v4 -2z =2\/1-1z.
4-2z20, fz<2
OJB'{ 1-z22>0; {a:gl;
BoaBezieM B KBajipaT 06e YaCTH YPaBHEHHS:
4-2r=4(1-1z),-2r+4z=4—4,z=0.

B1. Ha 40 kv norpeGyercs 6, = 2,68 antpos Gensuna. OpuH JETD

r<l.

Omeem: 0.
B4. ACDH = AABE (cm. puc. 39), Sacpn = Saape = Q%ﬁﬁ.
B H C
20
A = D

Puc. 39.
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AE:AB-cosA=20-§=16; BE = VAB? —AE? = /300 — 256 =

= idd =12.
SAABE = % .16 - 12 = 96.

Omsem: 96.

Bb5. Busetn TpeTbefi KaTeropHu HanGoJiee NellieBhIE, H, KYIIHB BCE H3 HHX, N0~
Jyuum 1600 — 150 - 5 = 1600 — 750 = 850 py6aes. 3 octasinxcs nanboJee
aeweBsle GHeTH BTOpo# KaTeropd. 850 : 250 = 3,4, 3HaUHT, MOXKHO KYITHTb
3 Takmx Guiera, nocJie yero ocradercs 100 py6nedt. To ecTb yesIOBEK CMOXKET
MOCETHTb TOJILKO 8 MaTued.

Omsem: 8.
B6. Sapcp = Sprra — SaBEc — Sapr (cu. puc. 40).
Spera=3-6=18; Sapec = 12—3 = %; Spapr=32=3
Sapcp =18-5—3=135.
=)
B E
~]C
D
A F
Puc. 40.
Omsem: 13,5.

1n§42 1

Omsem: 3.

B8. Tak kaK xacaresbHas napasiesbHa NpsMOR ¥ = 1, TO ee YTAI0BO# K03~
¢unmenT paBeH 0 U Torza npoussoanas pasHa 0. ITo rpaduky onpesensieM, uto
MpOH3BOAHAs 06palaeTcs B HOJb IIPH T = 2.

Omesem: 2.
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B9. Vu}muﬂnpa = ﬂ'R2 “h= ‘II’\/§, th = \/i

VpaBe = %DO - Saapc (cM. puc. 41).

Saasc = 3R2\/3, torma Vpapc = %h .3R%y/3 = R*h\/3 = 3.

Omaem: 3.
BI10.V > 3; 1h(.5‘1+\/3‘_§'+32) > 1 wravm+s) ;,1?9;
(2\/3"+Sz) 19 g, 2vVB2+852-1520; (V& +5) (V8 —-3)=
\/S;/s' 52/9-

Haumenbiuas riomazne Sa, yACBIETBOPSIOLIAs YC/IOBHIO, PaBHA 9,
Omsem: 9,

Bll.y=(z—-T7)e* 8 z¢[T;8].

¥=e84(z-TNe* =31+~ 7)==z -6).

Ha 3apanHOM OTpe3ke MPOU3BOAHASA MOJIOKHTENbHA, 3HAUHT, PYHKLHSA HA
3TOM OTpe3Ke BO3pacTaeT ¥ IPUHHMAET HauMeHblllee 3HaYeHHe NPH HaHMeHb-
wem z. Toraa ygaum, = y(7) = 0.

Omeem: 0. '

B12. INosnoBuHy nyTH BeJIOCKIIEAMCT IpOeXas 3a i—g (v)= % (1), a emwe 10 km 32

i 49aca, Torjaa MOTOLHKIHCT JO0 BCTPEYH C BEJIOCHIICAUCTOM HAXOOHJICA B IIyTH

i— yaca u npoexas 30 xM. 3HauHT, ero ckopocTh paBHa 30 :

TOrAA CKOPOCTDb cOmuKerna — 120 — 40 = 80 xm/u.
Omeem: 80.

= 120 xm/y,

FNTen
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Ci { y—cosz =0,
"1 (v/eosz — 3)(2siny — v2) =0,

y—cosz =0, ¥ = CcOS T,
Jcosz —3=0, sing = _\_/_2
2siny — /2 =0; 27

cosSIT =1, cosz =Yy,
y=()"F+m, neZ |y=7;

z = tarccos T +2mn, ne Z,

4
T
Om;ie.m' (d:a.rccosE + 27n; 1) nez
) 4 '4) ‘

C2. IlpoBeném BE L AD (cm. puc. 42), Toraa no TeopeMe 0 Tpéx nepresan-
Kyasipax FE 1 AD nyron F EB — HUCKOMBIH.

OGosuauum AB = a, Torna FB = %. /ABE = -72[ - % = g—, BE = %.
Ionyyaem tg ZFEB =1, /FEB = %.

G Dl
1
1
Bl
1
IE A]
AN
// :\\\\
F /, : \\\ \\\
1 \ s
Lfl--‘- --3D
/ \
v \\\\
¢ M
B A
E
Pnc. 42.

Omasem:

1
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2-z"+2 _ 1

C3.logg s ((2“'2—8) (2‘“’2“—1)) —logo 5 £———+ > logy (21" -

2% -8
(2= -8)(2*"* -1)>0, [2"+ 1<,
Tl 2 - 240 21~2" &£ 21
-2242<0, [ |zf>V2,
{z%eo; {xaéo; =1 > V2.
—3 —ad —,2
g, 7 =8 -1 —g)
b (2—:: +2 _ 1)
].Ogo,s (2_-::2 - 8)2 ? 10g0,5 (2 . 2_32 - 2)2,
|27=" — 8| < |2-27" -2,
8—2-7" €2-2.27%,
2-" < 6.
Hoc.nenﬂee HCPaBEHCTBO, a 3HAYHT, H ACX0JHOE, pemeHm'I HEe HMEET.
Omeem: pellieHui Her.

C4. Bo3MoKHHI B CJIydasi.
1) Touka D nexxur Ha oTpeske BC (cM. puc. 43).

4

o3

> logg(2-27% — 2)%,

B D C
Puc. 43.
BC =5,BD : DC = 2: 3, 34aunt, BD = 2, DC = 3.

2)%.

IMycts AE = z, DF = y. Tak KaK OTpe3K# KacaTeJIbHbIX, TPOBEEeHHALIX H3
OZIHO TOUKH, paBbl, T0Z = AD — ED = AD— (3—(7—z)) = AD+4 -z,

:1:=A22+2.

AHaJlomqaoy=%Q—B,x—xmr‘naEF=AD—:c—y=1.
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2) Touxa D nexur Ha npsiMoit BC, BHe otpeska BC (cM. puc. 44).

A
E
E
D B c
Puc. 44.
AHaJIOrHYHO NpeAByLIeMy caydalo nojyyaem BD = 10, AE = % —4,

FD=429-+1,momaEF=AD—AE—FD=3.

Omasaem: 1;3. ‘
C5. f(z) = z° — 2|z — a?| — 3z.

L.z >a? f(z)=12%-2(z—a?) —3z =22 -5z +2a%

fll@)=2z-5, f(z)=0, z= g

2.z<a? f(z)=2%4+2(z—a?) -3z =2%—-z— 24

flz)=2z+1, f(z)=0, z= %

Ilpu = > a? rpaduxom siBNisieTcst 9acTh Napabosbl ¢ BETBSIMH, HaNPaBJeH-

HbIMH BBEDPX H OCbIO CHMMETPHH T = g

Ipu z < a? rpadrKoM sIBJISIeTCs YaCTh NapaGoJIL C BEeTBSMH, HANPaBJIeHHb -

MH BBepX H OCbI0 CHMMETPHH & = %

Ibaduke o6enx KBaapaTHUHBIX GYHKUHMA IPOXOAAT Yepes Touky (a?; f(a?)).
®yrkins y = f(z) npH J060M 3HAYEHHH apaMeTpa @ HMeeT XOTs Obl OIHY
TOYKY MHHEMYMa (CM. pHC. 45):

1.Mpu a2 > 5 Touka MHHHMYMa — T =

?r

[ -]

2. Tpu a? < = ToYKa MHHAMYMa — T =

D=
NIT D=
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3. Ipn % <a’< —g— (YHKUHSA HMeeT JiBe TOYKH MHHHMyMa — & =

w ¥

Omsgem: a € (—00; +00). -

C6. ITocne ykazaHHBIX AEACTBHA TOJYy4YHM aire6pandecKylo CyMMy BCeX UH-
ceJ1 epBOro Ha6opa ¢ BHIOPaHHBIMH 3HAKaMH, YMHOXKeHHYI0 Ha 10 (kxosHye-
CTBO 4HCeJ1 BTOpO# I'PYNNH), H CyMMy BCeX UHceJl BToporo Habopa co 3HaKa-
MH, IPOTHBOTIOJIOXKHLIMY BHGPaHHBIM, YMHOXKEHHYIO Ha 6 (KONMHYECTBO YHCeJ
TepBOF IPYNIIHI ).

AusreGpauyeckasi cyMMa MakCHMaJIbHa, €CJIH BCe CJIaraeMale NOJIOXKHTe b=
Hil. [TocTaBuB Nmepen KaXXAkIM M3 yKceJ NepBOX IPYNMH 3HaK ILIOC, a BTO-
po#i — 3HAK MHHYC, NTOJy4HM:
10-(2+3+4+54+6+7)+6-(8+9+10+11+124+13+14+15+16+17) =
= 750 + 270 = 1020.

HauMenbluas Bo3MOKHasi o Mofy/1io cymMa paBHa (0 H JOCTHraeTcs IpH
cJieyouleli pacCTaHOBKe 3HAKOB:
10-(2—3+4—-5+6—7)—6-(8—9+10—11+12—-13+14—-154+16—17) = 0.

Omsgem: 0; 1020.

Pemenne BapHanTa Ne9

B1. HoBast 1ieHa cocTaBJisieT 5852 100% = 88% ot ctapoit, 3HaYMT, [IeHa

6650
Gbiia cHiDKeHa Ha 12%.
Omsgem: 12.
B2. I'lo rpaduky onpenensieM, yTo HauMeHbIIas TeMiieparypa 15 gHBaps co-
ctaBuna —16°.
Omeem: —16.

B3.logs(z +4) =logz(5z +2);x+4=5z+2;2 =4z, =

DO

Omagem: 0,5.
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B4. BH = BC'sin ZC (cMm. pHc. 46).

B
22 22
]
A H C
Puc. 46.
BH = BOVI—=cos2 ZC Bc,h- % Bo,/1225
= BC . = =10.
Omeem. 10.

B5. Hafiném LeHy KaXaoro H3 BO3MOMKHBIX 32Ka30B H BhiGepeM caMbiil Jemé-
BHIA:
A: 315-(35-0,24) + 20 - 35 = 2646 + 700 = 3 346;
B: 330 (35-0,24) + 17- 35 = 2772 + 595 = 3367,
B: 400 (35 - 0,24) = 3 360.
Cawmulit neméshif 3akas cocrasisier 3 346 pyGaedt.
Omsem: 3346.

B6. SasaBp = —AD BC’— -8-3 =12 (cm. puc. 47).

=

Puc. 47.
Omaem: 12.
B7.log, 5 - logs 64 =

Omaem: 3.

. s _ 3logs4 _
logy 4 _J—logs )

1
log 5 4
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B8. Tax kak npamasi y = 3z — 10 napanneibHa KacaTesIbHOH K GyHKIWH y(z),
TO HX YIJI0Bble K03 dHUMeHTH coBnajaloT. MHbIMH ciioBamH, y'(z) = 3, rae
y(z) =22+ 5z~ 7. Torma2c +5=3;2z = -2, = —1.
Omsem: -1.
B9. Tak kak OCHOBaHHe NPAMOYTOJbLHOIO NapaJi/ie/ieNlue/ia OUCAHO OKOJIO
OCHOBaHHA IMJIHHADA, TO OCHOBAHHEM [1apaJlielienuiiesia ABJIsieTCs KBaJpar.
Snap. = h - Socu. = 16Socy., TOTHA IUIOLIANL OCHOBAHHA NapaJiiesent-

neja paBHa % = 4. CTOpOHa OCHOBaHHs! NapajuieJieNKneNa pasHa /4 = 2
H PaBHA JMaMeTPy OKPYXKHOCTH, BIUCAHHOH B He&, OTKy[a NoJIyyaeM pajHyc

OCHOBAaHHA IANHHApPa r = 1.

Omsem: 1.
B10. h(t) > 28; —5t> + 39t > 28; 512 — 39t +28 < 0; D = 961,
Iy12= 39]'_:%31, T = 0,8, T9 = 7.

Ha BhicoTe, 6osbieit 28 MeTpoB, KameHb Haxonuica 7— 0,8 = 6,2 cekyHa.

Omsem: 6,2.
Bll.y = (z - 12)e* M, ¢ = =11 + (z — 12)e®" 11 = = (g — 11);
y' =0, z = 11 — ToyKa KCTpeMyMa HCXOaHOH ¢yHKuMH. Haxonum 3HadeHus
(YHKLMH B TOUKe 3KCTPEMyMa H Ha KOH11aX oTpe3Ka H BLIOHpaeM HaHMeHbI1Iee.

y(10) = —2¢71, y(11) = -1, y(12) = 0.

Omeem: —1.
B12, ITycTb v — HcKOM2s CKOPOCTD, 2 .S — IyTh. Torja nepBhulil MOTOLUMKJIHCT
S S + S
v’ 2(v—20)  2-126°
Tak KaK MOTOLMKJIUCTHI IIPHOLLIY B IYHKT B 0JHOBPeMEHHO, TO NOJYyYHM ypaB-

S + S _S§
2(v—20)  2.126 v’

YMHOXHB Ha 2 - 126v(v — 20) ¥ pa3fe/MB Ha S, NOTYIHAM:
126v+v(v —20) = 2-126(v — 20); v? — 146v+5040 = 0; vy = 56, v, = 90.
Tlpu 3TOM v = 56 He yIOBJIETBOPAET YCJAOBHIO v 2= 60, 3HaguT, v = 90.

Omasgem: 90.
Cl. (322 -28.3* +3)-V/9-4r’ =0 &

32=+2 _28.343=0,
{ 9—4z% > 0;
9—4s%=0.

1.9-422>0;,z € [—gg]

TnpoexaJl Bechb IyTh 3@ BPEMA =, a BTOPOA — 3a BpeMs

HEHHE
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t=3% t>0.

9t2 — 28t + 3 = 0. Kopnu ypaBuenns: t; = =,t2 = 3.

1
9’

el o _o— 3.3
3 == 2 Heynoanersopﬁe'rycnosmoze[ 2,2],
¥=3,z=1

29-4?=Cim=-30=3

Omesem: +3;1.

2 ]
. . —_—
C2. Haiiném cos o, rie o — yroJ Mexmy POu CA,;. Ilyctb cTopoHa Ky6a
paBHa a, a > 0. [l yro6cTBa BhuscaeHHH npuMeM a = 10, TaK KaK BeJIHUHHA
HCKOMOTO YTIJ1a He 3aBHCHT OT JUIHHK pe6pa Kyba.

Puc. 48.

[Tycts D —- ueHTp cucTeMsl Koopaunat (cMm. puc. 48). Toraa O(0;0;2),
P(5;5;0), Eé(—& —5;2), A1(10; 0; 10), C(0; 10; 0), CA;(10; —10; 10),
- gx'_’% V2
ICAi|-|PO} 9
Omsem: ?
C3. PeinM HepaBeHCTBO MeTOJIOM HHTepBanoB. OJ13: z > 8.
Paccuorpxm ypaBHeHHe Ha npomex(y'rxe x> 8

logZ(z — 8) ~ 6logs T ~ 8 — 4+ 25(x — 8) - (logs(:v 8)—4)=
3amenaz 8 =5¢ npusoumxypasﬂenmo

~3t—4+25-5'-(t—4) =
(t+1)(t—4)+25-5‘-(t—4)=
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(t—4)(t+1+25 5% =0,

t =4,
255t = —t —1.

_t+1
"25
Talowas yHKUMS, a cnpasa yOuiBaiolliast, = He GoJiee ofHOrO peiuen#ns. ) Ko-

peHb RaxouM rnoaGopom: ¢ = —2.

YpasHrenne 5¢ = HMeeT efJHHCTBeHHOe perterre. (CyieBa Bospac-

_ _r4 r= 633,
T=8=95 =55
g8 8% 633
Puc. 49.

Omeaem: (8 8¢ ] U [633; +00).

C4. U3 ycnosus crenyer, uro K, L, M, N — cepeIHbl COOTBETCTBYIOLMNX
cropoH Tpaneuny. CrenosarensHo, K LM N — napalunesiorpaMM, K ero 1o~
Wb paBHa MOJOBHHE IOy TpaneluHd. Bo3MoxHH JBa ciyuasi:

1) ZABD — octpuifi 4 2) ZABD — tyno#t. Ha puc. 50 uso6paxeén ciyuai 2).

B L C
a
X M
E By 30°
4 H N D
Puc. 50.

OGosnauum o = ZABD, 8 = ZBAD.
ITo Teopeme curycoB aist AABD umeem:
6.2
= AB -sina = 3 = 8
sin 30° ’

1
2
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BH = -;—BD KaK KaTerT, JIeKalpiA npoTtus yriaa B 30° B MpsMOYTOJbHOM
ABHD.

sinﬂ=sin(7r—- (a+ %)) = sin(a+ Fﬁ—) =sinoz-cos%r +cosa~sin%.

Tak Kak BO3MOHEI JIBa cJlydasi, To cosa = +v/1 —sin® a.

'I'orn,asmﬁ—2 32£:t;1/1 3‘ 2 3ét 5

U3 AABH: sm,B— :BH = AB sinf3 = 23 + /5.

AB’
Wax, Sxrmn = ESABC” = % : %(AD +BC)-BH =

=16+6)- V3£ V) = L(2v3 V5).
Omaem: %(2\/§i v5).

C5. Hcxopoe ypaBHeHHe paBHOCHJILHO COBOKYITHOCTH
8z(2 — z)3 = 3a?
sinz + v3cosz +a2—3a+4=0.

Tak Kak sinz + /3 cos z = 2(-;— -sinz + %-gcosm) =

= 2(sinz - cos T +sin T - cosz) = 2sin(z + %), TO BTOPOE YPaBHEHHE COBO-

3 3
2
KyNHOCTH NpuMeT BHL; sin(z + zr_) = —%— + _§a -2
Tak xak HepaBeHcTBO —1 < — —2—+ g a—2 < 1BunosHAercanpua € [1;2],

TO 3TO ypaBHEeHHe HMeeT PellieHHs! ToJIbKO NpH a € [1; 2]. Ho cpemy aTHX pelue-
HH# 06s13aTenbHO GyyT # oTpHuaTenbhule. [TosToMy 5TH 3HaueHHs @ He BXOASAT
B OTBeT.

Paccmotpum f(z) = 8z(2 —z)3. Mlpuz < 0, f(z) < O;mpu = > 2,
f(z) < 0. Ho 3a? > 0 mist mo6oro 3HaueHus @. 3HAYHT, HA MHOXKECTBE
T € (~00; 0) U (2; +00) ypaBuenne 8z(2 — )3 = 3a? ne umeer peuseHuil.

Hafiném nanGosbiee 3Havenne f(z) npu z € [0; 2.

f'(z) = 16(2 — £)%(1 — 2z). Ypasuene f'(r) = O UMeeT KODHH T, =

’

DO =



Pewenne apranra Nol0 55

z9 = 2. Tak kak f(0) = f(2) = 0; f ( ) 27 To HanGoJIbiee 3HaYeHHe

f(=) paBHO 3Haqu'r ypasHenwe f(z) = 3a? umeer pelenus (IIpHuEM npa-

27.

Hajjexauye npomexyTky [0; 2], ’130 €CTh HeOTpHUATEbHbIE), Koraa 3a? < 5

e ]
Omeem: [—:—;32,@; 1) U (2; 342@]

C6. ITycth 7 — HCKOMOE HaTypaJbHOE YHCJIO.
Torza n = 4z = 5y}, roe x;,3: € N.

3uaunr, z3 :5=>x, : 5, ToecTb T3 = Bxa, T2 € N.

Kpome Toro, 33 : 4 = 1 12>y, =2y, y2 €N.

Torna u3 papenctpa 4z5 = 5y} nomydaeM pasencrso 4-5% .23 = 5-24 . yd;
5423 = 228,

Ortciona ciiefyer, uTo x5 4 => z3 1 2 => 3 = 273,23 € Nuys 1 54 =

y2: 5=y, =bys,y3 € N.
Torza nonyunm papenctso 5% - 25 - z§ = 22 . 54 . y4: 2323 = y4. Orciona

3 282> y3: 2> y3 =24,y €N.
ITomyunm pasenctso 23 - 2§ = 24 . y§; x§ = 2y4. Cnenosaremsho, § : 2
=3 2=> 123 =2x4,24 € N.

MMomyunm pabenctBo 2528 = 2% 245 = =y 2=y i2=>
Y4 =2y5,115 €N.

IMonywum paBerctso 2425 = 24y; 23 = yf. Hanumenbiiee natypanbhbie
3HAYEHHS, YNOBICTBOPSIOLIHAE OC/EIHEMY PaBeHCTBY: Tg = 1, ys = 1. Urak,
n =423 = 4-55.73 = 4.55.25.25 = 4.55.25.25.24 = 4.55.25.2° = 55.212 —
= 12 800 000.

Omeemn: 12 800 000.

Pemenue Bapnanta Nel(
B1. urpycosux ¢pyktoB B Marasuse 1000 - (1 — 0,76) = 240, u3 nux
240 - (1 — 0,65) = 84 ane/bCHHOB.

Omeem: 84.
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B2. Ilo rpaduxy onpegsensieM, 9T0 Ha BHIXOAHBIX HaHOGOJbIIAA TeMIlepaTypa
Gbiia 8°, a HanMeHbas — 3°. 3HaUHT, pa3HOCTh HaHGOMbIIEH H HAaHMEHbIIeR
TeMIIepaTyp paBHa 5°.

Omaem: 5.
B3.1ogy (1-32) = -2 —% log,(1—3z) = —2; log,(1~3z) = 4;1—3z = 16;

3z = —15; z = —5.

Omeem: —5.
_AH
B4.cos LA = ‘AD (cm. puc. 51).
B
8 8
V7
-
A H C
Puc. 51.

[To Teopeme IMudaropa AH = vV AB% — BH? = /64 — 63 = 1, oTkyna
cos LA = % =0,125.
Omeem: 0,125.
B5. Hafiném LieHy KaXIoro 3 BO3MOXKHbIX 3aKa30B H BLIGepeM CaMbii JeIé-
BHIH:
A:250- (46 - 0,15) + 46 - 25 = 1725 + 1150 = 2875;
B:270- (46 - 0,15) + 46 - 22 = 1863 + 1012 = 2875;
B: 300 (46 - 0,15) + 46 - 15 = 2070 + 690 = 2760.
Camnlit IeméBnil 3aKa3 cocTasJsieT 2760 pyGaeii.
Omesem: 2760.

B6. Spapc = % .AC-BH = % .24 = 4(cm. prc. 52).
Omaem: 4.

-1 . — Jogy5 _ 1 _
BT. logyy; 7+ logy 5 = 1~z - logr 5= ng;%‘ = 4 =025

Omaem: 0,25.
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7

Pnc. 52.

B8. IlycTb 29 — abcimcca TOUKH KacaHHsl, TOT/IA BHIIOJHSETCS CHCTEMA
¥ (zo0) = -1, 3z% — Tzp+ 1= -1,
y(zo)=—-z0—-3; | 2§ —3513+20—1=—730—3.
W3 nepBoro ypaBHeHHs 10JydaeM Tg; = %, zgz = 2. BropoMy ypaBHeHEI0
YAOBJIETBOPSIET TONBKO Lo = 2.
Omaem: 2.
B9. O61ém HCXOTHOMO MHOTOTPaHHHKA paBeH CyMMe 06BeMOB BYX ITapaJlie-

JIeNUIeIoB co cTopoHamu 3, 4,6 u 5, 5, 6 (cM. puc. 53).

3 1N\ 6
|
4 6
|
e R
6 \\ 5
\
N\
3 5
Puc. 53.
V=3-4-64+5-5-6=222.
Omesem: 222.
B10. B=T2 . 100% > 37,5% D=To) 103750
1 1
62,57y —27000 . o T3 —432 . . { T1 2432,
Tl - 01 Tl - 01 Tl < 0'

To cmuicuty 3anaun Ty > T, 3HauuT, HaHMeHblllee ero 3HaueHHe paBHoO 432.
Omsem: 432.

Bll.y=2(z—7)e*"%; 3 =2¢*% + 2(z — 7)e* % = 2(z — 6)e*~C.

y' = 0npu z = 6, z = 6 — TouKa 3KCTpeMyMa HCXOAHOMA GyHKUMH. Haxonum
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3HaYeHHA (QYHKUHH B TOUKE 3KCTpeMyMa H Ha KOHIax orpeaxa H BHIGHpaeM
HaHMeHbLIee,

y(5) = —4e71,y(6) = -2, y(7) = 0.
Omegem: —2.

B12. [TycTb ¥ — cKOpOCTb NePBOIo MOTOLHKJ/NCTA, a S — 1yThb. Toraa nepBui

S . S S
leOIlIEJl BeChb l'IYTb 3a BpeMﬂ v ,a BTOpOH 3a BpeMH 5 (‘U T 1 5) + 3. 5 0,

Tak kak MOTOUHKITHCTH an()bum B ITYHKT B OOHOBPEMCHHO, TO
w+15) 2-50 v

YMHoxuB Ha 2 - 50v(v + 15) B pasgeaus Ha S, NOAYIHM
500 + v(v + 15) = 2- 50(v + 15); v? — 350 — 1500 = 0; vy = 3§—§§E;
v = —25, vy = 60.

ITo cMuicaty 3apauu v > 0, 3HauuT, v = 60.

Omsem: 60.
Cl1. (22243 -17-2+2)- /16 — =0&

22243 _17.274+2=0,
16 — 4z > 0;
16 — 422 =0.

1)t =2%1>0.8-12 — 17t + 2 = 0, KOPHH ypaBHeHus: t; = % 2 =2.
2% = %, = —3 — He YAOBJIETBOPSAET yC/I0BHIO 16 — 422 > 0.
2®=2,z=1

2) 16 — 4.’172 = 0; T1,2 = +2.

Omeaem: X2;1.

C2. BeeigM cHCTeMy KOOPIHHAT, KaK I0Ka3aHo Ha pHC. 54.
U3 ycoBrs nomyanm:
—_—
K(10;0;4), M(0;7;10), KM(—10;7;6),
B(10;10; 0), D4 (0; 0;10), BD,(-10; —10; 10).
KM - BD;

[ycts @ — nekomuif yroa. Toraa cos o = ————= =
|KM|-|BD;|
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z
D, 7 M3 G
4, :\_ //
A B,
6 /}ip " C
K I;._-__\._ -~
41, NA
A B
X
Puc. 54.

_ (~10)-(=10)+7-(-10)+6-10 _ 9
V102 4+ 72 +62-4/102+102 + 102 V555
Omsem: _\/g_—t’)

C3.013:z > 2.

PeinnM HepaBeHCTBO METOIOM HHTEepBAJIOB. PaccMOTpPUM ypaBHeHHe
logi(z — 2) + 3(z — 2)(2logz VT — 2 + 3) — Tlogs(zr — 2) — 30 = O ma
MPOMEXYTKE T > 2.

3amena z — 2 = 3* NPUBOAUT K ypaBHEHHIO
t2—T7t—30+3-3'(t+3)=0,

(t+3)(t—10)+3-34(t+3)=0,

(t+3)(t—10+3-3") =0.
t=-3,

[ 3.-33=10-¢t.

Ypasuenue 3-3* = 10—t umeer kopens ¢ = 1. JIpyrux KOpHeil HeT, TaK KaK
CJIeBa OT 3HaKa PaBEeHCTBa BO3PACTAiOLIAsA (QYyHKUHS, a CTIpaBa — yOLIBAOLIAS.

—_2 = -3 = —1—
Torna | * 2 31 T 257
z—2=3%
x=2>5
AR DNE S
2 25 5
Puc. 55.

Omsem: (2; 251,-7] U [5; +o00).
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C4. Boamoxxnkl 2 cydas: 1) LIeHTp ONHCAHHOA OKPY?KHOCTH HAXOIHTCS BHYTPH
TpaneuyH (cM. puc. 56); 2) LUeHTP ONHCAHHOK OKPYXKHOCTH — BHe TparnelyH
(cm. puc. 57).

Puc. 56.

Puc. 57.

1)h=OL + OK = 4 + 3 = 7 — BHCOTa TPaNeL}H.
LAOD = 2/ACD kak LeHTpaJbHLIH H BITHCAHHLIA YT0J1, OHpalollHecs Ha

OJtHY JyTy.
AAOD — pasroGeapenusiit, OK — Bbicota. 3Hauut, ZKOD =
ZAOD = LACD.

BO | bd

AOK D — npsamoyroabiuiil, = AD = 2KD = 20K -tga =
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—20K-—-Sha__ _9.3.__08
Vl-—sinza 71—082

B npamoyromsaom ABOL OL = 4, BO = OD = VKD? —OK? =
= V4% — 3% = 5. 3uauut, BL = \/OB§ OL? =3,BC = 2BL = 6(OL—

BHICOTa H MefiMaHa paBHoGeapentoro ABOC).

Sascp = §(AD+BC)-h= %(8+6) 7 =49,

Taowmans: HCKOMOTO YETRIPEXYTOJNLHHKA S = %SABCD = %Q = 24,5.

2) Buicora Tpaneunn h =OL - 0OK =4-3=1.

LAMD = n — o, Tak Kaxk ABD + AM D= 2x.

LKOD = %AAOD = /AMD =7 —a.

Ha AOKD noayunm OD = OK = OK _ 3 =5

cos(m —@) ~ —cosa  /1-0,82
(cosa < 0, Tak KaK o — TYTOH yroJ).

AD=2-KD=2./OD?—OK?= _
B L c

Puc. 58.
N3 ABOC (cm. puc. 58) BC =2LC = 2V/0CT=0L? =6.
[Trowmans HCKOMOTO YeTHPEXYroNbHHKA »

1.@_’@’_302.;,:3,5,

-1 =1
S—-2SABCD—2

Omsem: 3,5; 24,5.
C5. Hcxonnoe ypaBHeHHe paBHOCHIbHO COBOKYITHOCTH
sin’z — 5sinz — 2a(sinz — 3) + 6 =0,
[ { 2z - 222 >0,
v2a+ 822z — 222 = 0.

3ameHa sinz = ¢, t € [—1; 1] npuBOAMT nepBoe ypaBHeHHe COBOKYNHOCTH
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K BHIY
t? - (5+2a)t+6(a+1) =0,
D=(5+4+2a)2-4-6-(a+1)=4a>—4a+1=(2a-1)2>0.

,  _5+2%#£2-1 5+2%+(2a~1)
1,2 = = .
2 2
t = ii?ﬂ_:éﬂ =2 +2
tp = w“;%‘i = 3 — He yIOBJIETBOPSAET ycoBHIO ¢ € [—1;1].

STo ypaBHeHHe MOXKET HMETh PeLeHHs, €CJIH BHITIOJIHAETCS YCIOBHE
-1€20+2 < 1a € [—%;— —%;—%] ypaBHeHHE
sinz = 2a + 2 uMeeT GeCKOHEUHyIO NOCJEI0BATENbHOCTh PellleHHH, CPeiH
KOTOPHIX €CTb H OTpHUaTesbHble. [To3TOMy 3TH 3HavYeHHs a HeOGXOAHMO HC-
KJIIOYHTb U3 OTBeTA.

PaccMotpuM ypaBHeHHe —8z vz — 22 = a ¥ dyskuHO f(z) = —8zvz — 22.
O6nacts onpegenenus: z—z? > 0; z € [0; 1]. Hafiném Hanmenbuiee 3Hayenne

%].Ho TpH a € [

f(z). fi(z) = 43;%?1:32:); f(z) =0mpuz = -Z—; z=0nz =1—
KPHTHYECKHE TOUKH.
f0O)=f1)=0; f (%) = —342@ — HauMeHblllee 3HaueHHe. Tak KaK

f(z) < 0 na cBoell 0GsacTu ONpeeseHHs: U HaUMeHbllee 3HAUEHHE PABHO
—3—‘2@, TO ypaBHeHHe f() = a HMeeT pellieHHe, TOJbKO eCJIH —%ﬁ €a<g0,

TIPUYEM BCe 3TH PELLIEHHs] HEOTPHLATEIbHBI.
. [_3v3, _§) (_1. ]

Omaem: [ B U 2,0.
C6. I'lyctb 7 — HCKOMOE HAaTypaJibHOE UHCJIO.

Torna n = 223 = 52, 1,31 € N. Orciona
$§55=>2'1 5, 1 = bz, $2€N;
Yi:2=>y1:2 y1=2y, 2 EN.

U3 pasencrsa 2z3 = 5y? nosydrm pasenctso 2 - 5% - 23 = 5- 22 - ¢3;
5423 = 2y2. Orciona
:z:g $2=>3q9:2=> 19 =2z3 23 €N,

y2i54 =y, 152 = yp = 5%ys, ys € N.



Pemrenne Bapranrta Nel 1 63

Tlomyunm 5% - 25 - 2§ = 2. 54 . ¢2; 2%z = ¢2.

Orciomay? ' 24 = y3 : 22 =y, = 2%y3, ya € N.

[Monyunm 2%z§ = 24y2; z§ = 2.

HaumeHblune HaTypanbHEIe 3HAYEHHS], YIOBJIETBOPSIOLIHE IOCTEIHEMY
paBeHcTBY: 23 = 1,3 = 1.

HUrak,n=2 75 =2-5°% .23 =2.55.25. 2§ = 55. 26 = 200 000.

Omeem: 200 000.

Pemenne Bapuanta Net 1

10000
B1.11 o0
eXXeMecaYHble 3aTparsl paBHuL 1100 - 21,2 = 23 320 pyGaes.

Omeem: 23320.
B2. ITo nuarpamme onpejiesisieM camyio GoJIbILYIO TeMIepaTypy (HIONb, 25°) 1
caMyIo HH3KYIO (sIHBaph, —15°) H HAXOIHMM HX pasHoCTh: 25° — {—15°) = 40°.
Omeem: 40.
B3.log,;(5z + 7) = logy; 22; 5z + 7 = 22; z = 3.

= 1100 sHTPOB GeH3HHA PACXOAyeT TAaKCH 3a Mecsim. Torxa

Omeem: 3.
B4. ITo Teopeme Ilugaropa BC = vVABZ2 — AC? = V/13-32 = 2 (cm.
puc. 59). Tornactg A = g—g = g
B
Vi3
C 3 4
Puc. 59.

Omesem: 1,5.
B5. IToacuuraeM CTOAMOCTD KaXKAOrO C1Ioco6a H BHIGepeM CaMblifi JEIEBHIf.
A: 5-70-17 = 5950.
b: 4-100-17 = 6 800.
B: 3-120-17 =6120.
Omsem: 5950.
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B6. ABC D — npsimoyrosbHasi Tpanelss (cM. puc. 60).
Sascp = E(AB +CD)-AD = §(3 +5)-8=32.

C
-—
Bl i1
A D)
Puc. 60.
Omegem: 32.
6/F _ 1 _ 102 _
B7.102logs v5 =102 - 5logs5= = =17.
Omesem: 17.

B8. [Tpou3BogHas (yHKUHMH NMOJOXKHTEJbHA B TeX LEJbIX TOYKAX, KOTOpbIE
NPHHALIEXAT KAKOMY-HHOYIb IPOMEXYTKY BO3PACTaHHA, 32 UCKJIIOUEHHEM
TOUeK, B KOTOPhIX NPOU3BOAHAS PaBHA HyJIO (B 3THX TOYKaX KacaTesbHas K
rpaduky pyHkuMH napasuiesbHa ocH O) M He CylLlecTByeT (HanpHMep, Tou-
Ka ¢ a6cunccod 7). [To pucyHky onpenesisieM abclyccH TaKHX Touek: —7, —4,
-3,-2,-1, 0, 4, 5, 6. Takux Touek 9. ’

Omesem: 9.
B9. O6bém uacTH XoHyca cocTaBsieT 33(;)(; = 115 OT 06'bEMa KoHyCa.
Vkouyca = L%ﬁ =1207.V = 112 Vkonyca = 10x. Torzma —Y- = 10.
Omeem: 10.

B10. Ilis HaxoxneHHst TpeGyeMOro BpeMeHH HEOOGXOIHMO DelIHTh HepaBeH-
ctBo T'(t) < 338. [loacraBassi Bce H3BeCTHbIE 3HAYEHHA, [IOJYIHM HepaBeH-

cTBO: 296 + 5t — %ti’ < 338; 2 — 40t +336 > 0; t € (—oo0; 12) U (28; +00).

Takum o6pa3om, uepe3 12 MHHYT nocJie Hadasa paGoThl IPHOGOP HYHKHO OT-
KJIIOYaTh.
Omeem: 12.

Bll.y = —6sinz +3v3; 3 =0; sinz = V3, =(—1)"%+1rn,n€Z.

27
Ortpesky [ ] NPHHA/JIEXKHT TONBKO T = 15— W3 uucen y{0) = 14 — 7v/3,
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y(%) =11, y(zzr-) =84 —= ”‘/_ HaHOOJIbIUHM siBJIsAeTCH 11,

Omeem: 11.

B12. [Tycts v — cKopoCTh BeJlocHNeqUCTa Ha NyTH #3 A B B, t — Bpewmsi, 3a
KOTOpOe OH npoexaJl 3ToT MyTh. [1o yCJIOBHIO 3a/1au¥ COCTaBHM CHCTEMY YpaB-
HeHHH:

(v + 3)(t — 3) =108,
{ vt = 108;
noc/e/iHee BupaxeHnue I ¢ BO BTOpPOe YpaBHeHHe, noyunm: v(v+3) = 108;
v? +3v — 108 = 0; v; = —12, v3 = 9. Tak Kax 1o CMBICITY 3ajaul v > 0, TO
v=0,

= vt+3t—-3v—9=ut;, t =v+ 3. [logcTasasas

Omsgem: 9.
ci {42=—2-4z+1+12=0, o) @)’ -s#112=0,
“| siny =x; siny = «.

PewnM nepBoe ypaBHerHe noJyuerHOfi cucteMnl. Ilycts £ = 4%, ¢ > 0.
Toraa t2 — 8t + 12 = 0. Otciona HaxonuMm £, = 2, ta = 6. Toraa

1
D4t =247 = 4%z = L

2) 4% = 6; log, 42 = log, 6; 2 = log, 6.

[TockodbKy HalieHHbi€ 3HaU€HHs T1, T2 AO/DKHL YAOBJIETBOPATh BTOPO-
MY YPaBHEHHIO CHCTEMBI, TO AOJIKHO BbIMONHATCH |21] < 1; |z2] € 1. Ho
zq = log, 6 > 1, cenoBaTenbHO, He SABJIACTCH PEILCHHEM 3aJIaHHOH CHCTEMBE
ypaBHeHHil,

[Toncrasass sHauenne z; = % BO BTOPOE ypaBHEHHE CHCTEMbI, II0JyyaeM
sinz = %— Orciopay = (— 1)" +mn,n€ Z.

Omsgem: (5; (—1)"% +7rn),n €Z.

C2. 1. Ilycts AK — BhICOTa TpeyrosibHuKa ABC, NpoBeEHHas H3 BEpPLUHHK
Ax cropore BC (cM. puc. 61). Taxk kaxk no yciosuio A ABC — paBroGezipeH-
Hui (AB = AC = 10) u A, B, C siexxaT Ha IOBEPXHOCTH 1UApa, TO NpoeKLHeH
To4kH O Ha ruockoctb ABC siBnsercs Touka O — LEHTP ONIMCAHHOHA OKPYX~
HocTH TpeyroabHaka ABC 1 Oy € AK. CaienoBaresbHO, yroJl Mexxay NpsiMoi
AO 4 ocKocThIO TpeyroseHHKa paBed ZOAK.

2. PaccmorpumM AABC (cM. puc. 62). ITycTb npsimasi I siBisieTcs cepenuH-
HBIM TiepreHauKyAspomM K ctopone ACH L = INAC. Torma AL = LC, (O €1,
AALO; — npsiMOYTOJIbHBIA.
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l
L
0/1
B K C
Puc. 62.
AAOLL ~ AKAC (LA — obumit, ZALOy = LAKC = 90°).
AK _ AC - .
AL T A0,
Ac-lac 10-1.10
_ AC-AL _ 2 _ 2 _ 2
A0 =" = 2 -4
2 _ (BC 2_ (12
acr- (BQ)" e (12
3. Us AAOO; naxopum cos Z01 A0 = ﬁ% 25 55 % Caenosa-
temsio, LOAK = 0y AO = 60°. ’
Omesem: (250°. svE
18, (1)% (1\V*
C3.7 (7) (7) >1,
O3:z > 0.

IIpeo6 pasyeM HCXOIHOE HEDABEHCTEO K BHIY 718 . 72 . 7-5vE 5 70,
718-22~5vZ 5 79, 18 — 25 — 5./z > 0.
[lyerb t = /z,t > 0. Torna
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2 S0tk

t20; £>0;

Bosppaiuasics K HeH3BeCTHOMY T, nosydaeM 0 < /z < 2.

Otcopa0 < z < 4.

Omeem: [0;4).
C4. PaccmorpuMm JBa cirydast.

1. ITyers BC < AD (ewm. puc. 63). CorntacHo ycJIoBHIO, OZHA U3 HAarOHa-
NeRt IeJIUTCA TOUKON HX nepeceyeHHs B oTHOIeHHH 1 : 2. He Hapyiuas o6umo-
CTH, OyIeM cuuTaTh, 40 OC : AO=1:2.

B N C

{2t2+5t—18<0, @{ i<,

4 K D
Puc. 63.

ABOC ~ AAOD (£LBOC = LAOD — BepTHKa/bHLIE,
£LBCO = ZOAD — nakpect aexawpe, CO : AO = 1: 2). CregoBaresnsHo,

BC _1 sp—
D = 3»AD =2BC.

[Tycts ON — BricotTa ABOC, OK — Bhicora AAOD. Torpa
OK =20N.
SaBcp = %(BC + AD)-NK = %(BC+ 2BC)-(NO+OK) =

QIO
Rl2
NID—‘

=3pc- o +2n50) = %‘—7 . NO = 95z50c.

CornacHo ycJioBHio, Spoc = 8, cyienoBarenbto, Sqpcp =9 - 8 = T2.
2. Ilycts BC > AD (cM. puc. 64).

Bynem cuutath OD : OB = 1 : 2. [IpoBoasi paccyXIeHHS, aHAJIOrHY~
HEIE PacCMOTpEHHLIM B NyHKTe 1, nosyuaeM AAOD ~ ACOD;, CB = 2AD;
ON = 2K O; cnenoBaTesbHoO,

Sascp = —(AD +CB)-NK = ( lep 4 CB) (KO + ON) =

6. 3ax. Ne 289
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A K D
B N C
Puc. 64.
_3 9 _ 9 o_
_403( 0N+0N) dcB-ON = 4 +Scop=%-8=18

Omaem: 18;72.

C5. CortacHo yCJIOBHIO 3a/1auH, HyXKHO HafTH BCe 3HaYeHHS G, ISl KOTOPBIX
NpH KaXIoM = € [4; 16] Bumoansercs

logaz+2a< (a+2)log,z=>logiz — (a4 2)logaz +2a < 0=
o _a+2%x+/(a+2?-8s _a+2+va® —dat4d _
g2 T1,2 = 2 = 2 =

_e+2x4(@a—-2)2 a+2+(a—-2).
- 2 - 2 ’

a+2+a-—-2

log, ) = 5 =a;log, 73 = ﬁ'ﬁ_gi‘t_z =2,
CaenoBarenabHo, 1 = 2%, 2 = 4.
PaccMmoTpum gBa cayuas.

1. ITyets 2% < 4, TorAa 2* < = < 4. Ho, cortacHo yoiossio, HCXonHOe
HEPaBeHCTBO JO/DKHO BRIMOJHATLCA A5 Beex & € [4;16]. 3naunt, paccMar-
puBaeMbIf cJydaii He YAOBJIETBOPSET YCJAOBHIO.

2. Iycts 2* 2 4, Toraa 4 € z < 2% Tak Kak no yCJIOBHIO HePaBEHCTBO
AOJDKHO BLITIOJIHATLCS 18 BCeX Z € [4; 16], 70 2% > 16; a 2 4.

Omeem: [4;400). .

C6. TpeGyeTcs HafiTH BCe TaKHe Naphl auces (a, b), a, b € N, uro a® —b* = 33;
(a—b)-(a+b) = 33. CrenoBaresnHo, uncna z = a—buy =a+braexz <y,
SIBJIAIOTCS Je/IMTeNIAMM yMcia 33.

Bo3amoxHbl ciiefyiouge caydan: )

-b=1, a=14b, a=17,
Dz=1y= 33'rorna{ +b=33; {2b=32; =>{
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a—b=3, - a=3+b, N a=1"1,
a+b=11; 2b = 8;

2)z =3,y =11, Torna {
Omsem: (17;16), (7;4).

Pemenne BapnanTa Nel2
B1. BMecTe ¢ npoLieHTaMH KJIHEHT JO/DKEH OTAATh GaHKy
1,14 . 100000 = 114 000 py6nei. 3HaUHT, exkeMeCSIYHO OH JJOJDKEH BHILIaUH~
Batb 114000 : 12 = 9 500 py6uaed.

Omeem: 9 500.
B2. TIpoBonum npsiMyto, nepreHAHKY/IAPHYIO OCH TEMIIEpaTyp, Yepe3 TOIKY
T = 5°C. 13 pucyHKa BHAHO, YTO TOJBKO 4 CTOJIGHKA IHArpaMMH €& He mepe-
CeKaloT.

Omeem: 4.

B3.logs(7Tz + 1) = 3 logg 4; logz(7z+1) =% logs 4;

logs(7Tz+1) = log342; z+1=8z=1

Omesem: 1.
B4. Mo Teopeme Tudaropa AB VBCZF+AC? = 2T+ 32 = 6 (oM.
puc. 65). Tornasin B = %% =3
A
3
| B
¢ 3V3

Puc. 65.

Omegem: 0,5.
B5. TToxcuuraeM cToMMOCTb BCeX NIePEBO30K H BLIGepeM caMylo JeMERYIO.

A: Takkak 48 : 7 = 62, TO noTpebyercs 7 aBToMoGuel. 1o oGoHAETCA
B 712009 = 75600 pyGJeil.

b: Takkak48:9 = 5%, 1O noTpebyercs 6 aBToMoGuneH. D10 06OANETCH
B 6 - 1400 - 9 = 75600 pyGaei.
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B: Tak kak 48 : 16 = 3, To noTpebyercs 3 aBTOMOOMWIA. DTO 06ORNETCSA B
32700 - 9 = 72900 py6ueit. 3To camas JielIE€Bas IepeBO3Ka.

Omeem: T2900.
B6. ABC' D — Tpaneuus ¢ ocHoBanuaMH AD u BC (cM. pHce. 66).

Sascp = 1(BC+4D)-h=1(7+10)- 5= 425

/ \
i lh
/ \
A
Puc. 66.

Omsem: 425.
B7. 108 log,, V11 = l—g§ logy; 11 = -1% = 13,5.

Omsem: 13,5.

B8. Tak kax KacaTesIbHbIE apaJl/leNbHbl IPAMO# y = —15, TO OHH Napaieb-
HHI ocd Oz, H, CJIel0BaTENLHO, IIPOH3BOHbIE PYHKUMHE f () B TOUKAX KACaHHs
IOJDKHBI PaBHSATHCS HyJIO. 3TO CTaUMOHAPHbIe TOUKH. Ha pucyHke Bce oHH 5B~
JISIIOTCS TOYKaMH 3KCTpeMyMa (MaKCHMYMaMH KH MHHUMyMaMmu ). YIx nsiTs.
Omsem: 5.
B9. Tak kak cTopoHa ocHOBaHHAA GoJibilie B 2 pa3a, TO IVIOMAAb OCHOBAHHS
Gouibille B 4 pasa. Tak Kak 06'bEM BOZEI He H3MeHSieTCs, TO e€ YpOBeHb YMEeHb-
wkTcs B4 pasa: 20:4 =5.
Omsem: 5.
B10. Ins peiuenns 3a0auu Heo6X0MHMO pelHThb ypaBHeHue H (t) = 0;
0,64t% — 2,08t + 1,69 = 0; 64— 208t+ 169 = 0; (8t—13)% = 0; t = 1,625.
Omeem: 1,625.

Bll.y = —4y/2sinz +4; i =0; sinz = 32é; T = (—1)"% +nn,n€ Z.

OTpesky [O; 12"-] TIPHHAJ/ICKHT TOMLKO L = % Ws unceny(0) = 4v2 — 7 —1,

y(%) =3, y(%) = 7 — 1 Ban6obIIHM sBIsETCS 3.

Omeem: 3.
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B12. [1ycts v — cKOpOCTb BeJIOCHNEANCTA Ha yTH U3 A B B, t — Bpems, 3a
KOTOpOe OH npoexaJi 3ToT NyTh. [1o ycJIoBHIO 33/1aUl COCTaBHM CHCTEMY ypaB-
HEeHUH:

{ (v—2)(t +2) =120, = vt — 2t + 2v — 4 = vt; t = v — 2. [oxncraBnss

vt = 120;
rnocJie/iHee BEIpaXKeHHe 11 ¢ BO BTOpOe ypaBHeHHe, oJayynM: v(v —2) = 120;
v? — 20— 120 = 0; v; = —10, v = 12, Tax KaK o cMBICJIy 3aza4n v > 0, To
v=12,
Omeem: 12.
c1.{ 9% —3.9v+l 72 =0, #{ ()’ -27.9v + 2 =0,
cosT =y; cosT = y.

Peuum nepBoe ypaBHeHHe roJyueHHo# cucteMbl. [Tyctb £ = 9%, ¢ > 0.

Torna t2 — 27t + 72 = 0. O1ciona Haxomum t; = 3, t3 = 24. Torna
1

1)9% = 3; 9% =9%;y, = %

2)9¥2 = 24; logg 9¥2 = logg 24; 12 = logy 24.

ITockoabKy HaliieHHBe 3HAYEHHH Y, Y2 AO/IKHBEI YAOBJETBOPATh BTOPO-
MY YDABHEHHIO CHCTEMLI, TO JOJDKHO BHIIOMHATHCA |y1| € 1; Jyo| € 1. Ho
Y2 = logg 24 > 1, cNeA0OBATENLHO, He ABJSAETCH PeLieHHEeM 3aJaHHOM CHCTEMEI
ypaBHEHHH.

Tloncrapisa 3HaueHHe = % BO BTOpO€ ypaBHEHHE CHCTEMHI, NOJy4aEM

cosfcz%.OTcmnaz=:£:§+21rn,n€Z.
s .1
Omeem: (:}:3 + 27n; 2),neZ.

-G2. Iyctb O — npoexuyst Touku O Ha wiockocte ABC (cM. puc. 67). Torna
yroa mexxay npsamoit AO n mnockoctbio ABC pasen ZOAO;.

Tak xak AO = BO = CO = OD (touku A, B, C, D nexar Ha noBepx-
HOCTH apa), To AQ; = BO; = C0O; = DO,. CnenoBarensHo, O; — LIEHTp
ONHCAHHOMA OKPYKHOCTH OKoJo Tpaneuwn ABCD.

[Tyets O3 — cepepuna cropounl AD, BK | AD,AB=BC=CD ==z

(cm. pHc. 68). U3 AABK naxomim AK = ABcos ZBAK = zcos60° =

C npyroi#i croponn, AK =

z
5"
AD—-BC _ 2403 -z , . uyr 2402—2 _ z.

2 2 ’ ! 2 2’
AO; = z. Caenoaressio, ABCO; — pom6, O2C = z; BO; DC — pom6,
BO; = z. 3nraunt, O; = Oz — UEHTpP ONIHCAHHOH OKPYKHOCTH.



72 Peiienne BapHaHTOB TECTOB

60 |
4 K (0 b
Puc. 68.
Mo yc.rloiamo AD = AO. Torga AO = 2z. U3 AOAO; (cM. puc. 67)

- A0, _ =z _1. — a0°
HaxoauM cos ZOAO; = 10 = 93 2,£0A01 60°.
Omesem: 60°. .
33 l 33;. l 2z )
C3.5 (5) (5) >1.003:z > 0.

Ipeo6pasyem HCXOIHOE HepaBEHCTBO K BHAY 533 . 537 . 5~2v& > 1;
533-3z-2v= 5 50.33 — 3z — 2y/7 > 0.

- _u
1"ch1~1:t=\/:E,t>0.Torna{:?3>0_3t2 2t>0, o 3 <t<3,
4 0 < t < 3. Bo3sppamasch K HeH3BeCTHOMY Z, moaydaeM 0 € /z < 3.

Orciona 0 <z < 9.
Omsem: [0;9).
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C4. 1. OnyctuM B3 ToukH N — cepeHHEl 60KoBOH cTopoRE C'D — nepren-
mixynsp N K k npsimo#i, npoxozsei gepe3 ctopoHy A B(cM. prc. 69).

B C

Puc. 69.

Ha ycaoBus caenyert, uto NK = 5.
2. [lycts M N — cpennsa qunus Tpaneunn ABCD, BH — e€ BHICOTa,
F=MNNBH.

B tpeyrosbHuke BNM cropona BM = %AB = 3,5.

;M N . BF. CienoBatedibHo,

-3,6- 5—-2-MN BF; MN - BF =1T7,5.

SeNMm = lBM ‘NK =

D=

3. SaBcp = %(AD+BC)-BH —~ MN-BH = MN-2BF = 2.17,5 = 35.

Omsem: 35. :
C5. CoraiacHo YCJIOBHIO 33/124H, HYXHO HallTH BCe 3HAUEHHS @, VISt KOTOPHIX
TnpH Kaxmom z € [3; 9] BumonHsercs.

logaz+a< (a+1)loggz=>logiz — (a+1)logzz+a<0=>

13 +/(a+1)2— 7

logg 712 = & g+) =a+1:i:\/; 2a+1 _
_a+lxy(a—1)2 a4l1x(a—1).

= Y = :

2

a+l+a—1 a+l—-a+1_,

loggzy = 2 =a, logg Ty = >

CaepoBatenbHo, £ = 3%, 22 = 3.

Paccmotpum nBa ciryyas.

1. Tlycts 3¢ < 3, Torna 3* € = £ 3.-Ho, cornacHo ycJioBHIO, HCXOIHOE

HEPABEHCTBO JO/DKHO BHIIOJIHATLCS n.na Bcex z € [3;9). 3naunr, paccma'rpn—
BaeMhI# CJIydai He YAOBJIETBOPSIET YCIAOBHIO.



74 Peinerre BapHAATOB TeCTOB

2. Ilycts 3* 2 3, Torma 3 € z < 3. Tak Kak N0 yCJIOBHIO HepaBeHCTBO
JIOJDKHO BRIOJIHSATLCA J15 BeeX x € [3;9], T03% > 9;a > 2.

Omeem: [2;+00).
CB. TpeGyercsi HafiTh Bce Takue napsl uncesn (a, b), a,b € N,ur0a? —b% = 7T,
(a—0b)-(a+b) = 77. CnenoBatesbHo, unciaz = a—buy = a+b,raez < y,
AIBJIAIOTCA JEJIATEAMH YHcaa 77.

Bo3MoxHH ciiemyloiise cIydau:
1y a-b=1, a=14b, a =39,
Dz=ly=Tm0ma\ . p_17. {2b=76; =>{b=3&
7oy — a—b=1, a=T7+b, =9,

Omsem: (9;2), (39;38).

Pemenne Bapnanta Nel3
B1.1xr 700 r = 1,7 xr. Ilns nokynku 1,7 Kr anesibcHHOB noTpe6yercsi 3aria-
tHTb 1,7 - 35 = 59,5 py6Gaeit, Torna noxynareab noaygut 100 — 59,5 = 40,5
py6aef ciavH.

Omsgem: 40,5.
B2. ickoMas TeMriepaTypa — HaHMEHbIlIAsi OPAHHATA XHUPHEIX TOUEK ¢ abc-
nuccamy B HHTepBaJe [17; 28]. ITo rpaduky onpenessieM: HaUMeHbLIIasi CPel-~
HeCYTOUHasi TeMIiepaTypa B yKa3aHHbI# epuos paeHa 18°C.

Omsgem: 18.
B3. 2z+3 — 4::—1; 2z+3 = (22):::-1; 2:::+3 = 22::—2; z+3=2z— 2;
T =25,

Omsem: 5.
B4. Ilycts AC = z (cMm. pHc. 70), Torna AB = si% = bz. Ilo reopeme
IMugparopa AB? = AC? + BC?, 10 ectb 2522 = z2 + 216; 22 = 9;z = 3.
A
x
C &6 B

Puc. 70.
Omeem: 3.
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B5. [1pu nokynke y noctaBiika A npuagrcs 3amiaTaTb
2400 - 70 4+ 16400 = 184 400.

Llena 70 M2 6pyca y nocTasmmka B pasra 2 600 - 70 = 182 000 < 190 000,
3HAYHT, NTOJIHOCTBHIO 32 MOKYIIKY ¢ A0CTaBKOH NPHAETCS 3aIIaTHTh
182000 + 2300 = 184 300.

Ananoruuso a5 nocrasiuka B umeem: 2700 - 70 = 189000 > 170000,
BCEro HyXkHo 6yer 3amnaTuTh 189 000.

Hrak, HauMeHbIIasA CTOHMOCTD MOKYTIKH C AOCTaBKOH paBHa 184 300,
Omeem: 184 300.
B6. O6o3snaqnm touks O(0; 0), A(5; 6), B(9;4), C(0;6), D(9;6), E(9;0). To-
mia Soas = Socpe — Soca — SapB — SosE (cM. puc. 71).

Tax kak OC DE — npsimoyroasiuk, OC A, ADB, O BE — npsiMoyrosib-
HBIE TPEYTOJIbHHKH, TO

SoaB=9- 6—— 6-5—1.4.2— -9-4=54—15—4—18=17.

2 2
Omsem: 17.
B7. 10g81 log-, 343 = 10g81 ].Og'r 73 = 10g81 3 = 10g34 3 = i 10g3 3 =
=1_
=4= 0,25.
Omesem: 0,25.

B8. Ha otpeske [—7; —3] nponsBoaHas GpyHKIMH f(x) OTPHLATENbLHA, 3HATHT,
Ha 3TOM oTpe3Ke QyHKUMA f(x) yOHIBa€T H, CJSNOBATENbHO, MPUHHMAET HaH-
MeHblilee 3HaUeHHe B Touke T = —3.

Omeem: —3.
B9. Ilycts r — pamuyc ocHOBaHMA UMJAHHApPA. J[HaMeTpP OKPYMKHOCTH, OIH-
CaHHOM OKOJIO NPSIMOYTOJIbHOTO TPEYrOJIbHHKA, PaBeH HIIOTEHy3€e 3TOro Tpe-
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yroabHuka. Unnmu cioBamy, (2r)? = 82 + 5%, r2 = % BuicoTa IMJIHH~-

Ipa paBHa h 60oKOBOMy peGpy mpH3MH, h = =. O6béM LMAHHIPa paBeH

S1ES

Omsem: 89.
B10. 3aBucHMOCTb BLIPYYKH T OT LieHH p 3amaéres opmyJo
r(p) = p(442 — 17p) = 17p(26 - p).

‘Hafiném 3HaueHus p, NpH KOTOPHIX BRIpyuKa He MeHee 1173 py6aes.
17p(26 p) > 1173; p(26 —p) > 69; p* — 26p+ 69 < 0; (p—3)(p—23) < ;
3<p<g2. Maxcnma.nbﬂax LeHa paBRa 23.

Omeem: 23.
B1l. y(z) = —6sinz — 10, y'(z) < Ompu z € [— ] 3HauHT, y(z)
yOhIBaeT Ha OTpesKe [ 3;' 0] 3HAUMT, HAMMeHbIlIee 3HaYeHHe
y(0) =6¢cos0—-10-0+1=717.

Omsem: 7.

B12. ITycTs  kM/4 — CKOpOCTh IEpBOT0 BEJIOCHNEHCTA, TOTAA
(z — 5) kM/u — cKopocTb BToporo. Ha Bech myTh nepBuli BENOCHIIENHCT 3a-

84 84 84 _ 84 _
TPATHI ~= uacoB, 2 BTOpOIi 7§ 1acoB, K IO yCIOBHIO —— = ——— 5.

Cqm‘aﬂ, uyto £ # 0 0 z # 5, HMeeM '
84(z — 5) = 84z — 5z(z — 5); z(zx — 5) = 84; 22 — 5z — 84 = (;
(z-12)(z+7) =

Tak kax 1o cMulcay 3agaun x > 0, Toz = 12,

CKOpOCTDb BEJIOCHITEAHCTA, IPHINE/NIEr0 K (PHHHILY BTOPLIM, paBHa 7.

Omsaem: 7.

Cl. (logg = +log 3 + 2)(logg z — logs, ) = 6.

O3:z > 0,z # 1,z # = 1 . Ha O/I3 ucxoxHoe ypaBHeHHe PaBHOCHJILHO
YPaBHEHHIO

_1 1 -
(logx3 +log,3+2 ( log_ 3 1+log,3) 6.
3amenalog, 3 =t,t # ~1,t #

(o ()
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¢+12 1 _

Z T+ = 6. Tak kak, ¢t # 0, T0
t+1=6t%
6t2—t—-1=0;

=1 -1 1_ — 0
t1—2, log, __2’1"5_3’“"‘9’
=1 1 -1_ =1
t; = 3,log:,,3—— 3 T 3-3,:::—27.

C2.Tlycte M — cepenuna peGpa SE (cum. puc. 72), H — npoexupus Touxs M
Ha IIOCKOCTh OCHOBaHHS nEpaMHnL. [TycTh O — 11eHTp OCHOBAaHHUsI THPaAMH-
npl. Tak Kak npoexunefl pe6pa S E Ha ILIOCKOCTb OCHOBaHHUS SIBJIAETCS OTPE30K
OE, 0 H € OFE.

s ASOE: SO = /SEZ2 ZOF? = /-1 = /3. (OF = 1, xax pamu-
yC OKPYXHOCTH, OIIHCAHHOH OKOJIO IPAaBHJILHOIO LIECTHYTOILHHKA CO CTOPO-
HoO# 1).

AEMH ~ AESO (npsaMoyroJibHhe ¢ 06LIHM OCTPbIM YTJiIoM F).

MH _ EM ~ V3. EH _EM _ - _
S0 =S5 — MH="3 go=ms=1= FPH=HO=

L1
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ITycts OK — BricotaB AEOD. AEOD — npaBHJIBHLIH CO CTOPOHOA 1 ==
= ? Ananornyno OL = 3@, rae OL — Bucora B AAOB.

AB || ED = K, O, L nexar ua onnoft nipsimot, KL = /3.
3 Touku H onyctum neprneraukyasp HN Ha OK.
Tak kak, HN || EK, 1o no TeopeMe ®aneca

KN _EH OK _ V3
NoOTmHO - 1= EN=%"=77

NL=KL-KN=\/§—§ = -3?.
Onycrum 13 Toukn H neprnienmukynsp HT sa AB.
HTLN — npsaMoyrofibhak => HT = LN = i‘?

Yron MT H — HCKOMBIH
(takkak MH L AB, MH 1 HT, HT || AE, MT € ABM).

geMTE=MH _ 3 4__2

B:Meﬂa 2lz=3l = ¢,
t*+4

5 <t
2 -5t+4<0;
t-1(t-4) <0
1<t<4,
20 < 2123 < 92,
0<|z-3]<2

z#3, z#3,
{—2<z—3<2; = {1<:c<5.
Omsem: (1;3) U (3;5).
C4. [TycTb A — LIEHTpP OKpYXKHOCTH pagpyca 4, B — ueHTp OKpy»KHOCTH pa-
nuyca 8, K ¥ M — cooTBeTCTBEHHO TOUKY KacaHHA o6Led KacaTe.anoi KM

C 3THMH OKPY?KHOCTAIMH. B0o3MOXHH 2 ciydast.
1) Otpesku KM u AB He nepecekaiores (cM. puc. 73).
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K

Puc. 73.

Onycrum 13 Touku A nepneHapkyaap AH na BM. Tak xak paguyc, npo-
BeIEHHBIA B TOYKY KacaHHsl, IepIieHIHKYyIspeH KacaresibHolt, To AK | KM
¥ BM 1 KM = AKMH — npaMoyroibHeK, 1o ectb AH = KM =5,
MH = AK =4.

Hs AABH 1o Teopeme Iudaropa:
=VAH? + BH? = \/AH? + (BM —MH)?= /52 + (8 -4)7 =
= /41.
2) Otpe3ok KM u AB nepecekaiotess, KM N AB = T (cm. puc. 74).

Puc. 74.

AAKT ~'ABMT (no nepomy npH3Haky: ZAKT = £ZBMT = 90°,
ZLATK = /BTM Kak BepTHKaJbHLE).

BT TM BM §

A =3aT, kT=EM _3

H3 AAKT no teopeme Iudaropa:

AT? = AK® + KT? AB=3VAKT+KT? =3[9+ 2 = VIg9 = 13

Omsem: /41, 13.
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C5.Ilyctb @ < 0. Tormanpu z € [2; 3] umeeM: z —a > 0, z — 6a > 0, =

T —

z—-——ﬁ—— > 0, 4TO IPOTHBOPEYHT YCJIOBHIO.

Tr—a

CnenoBaressno, @ > 0. Toraa peluerneM HepaBeHCTBa =6 < 0 Gyner

nHTepBan z € (a; 6a). Io ycnosuio [2; 3] C (a; 6a) <>

a<?2 a<2
{6a>3; =\ ,s1l = a € (0,5;2).

2 ?
Omeem: (0,5;2).

cs. % 113 EN&n?+13in+1 &n?+13-n(n+1)in+l &
13-nin+le B3—n+n+lin+l o dintl.
n+l1=2, n=1,
Takkakn+1le N,n+12> 210[n+1=7, & [nzﬁ,
n+1=14; n=13.
Omsem: 1; 6; 13.

Pewenne Bapnanrta Nel4
B1. Tax kak 1609 M = 1,609 kM, To 75 (MumIb/uac) = 75 - 1,609 =
= 120,675 (km/1). OKpyrasis O LEI0r0, MoyuaeM cxopocn, 121 km/u.
Omsgem: 121,
B2. Han6onb1as cpegHecyToyHast TeMrepaTypa — Hau6GoJbllasi H3 OpAMHAT
KHpPHBIX TouekK. o rpadHKy omnpenesisieM HCKOMYIO BEJIHUHHY, KOTOpasi paB-
Ha 3,5°C.
Omegem: 3,5.

-4
B3. (%):c =27; (3_1)5"4 =3%3"72=-3%4-¢=3;z=1.

Omesem: 1.
B4. AC = ABcos A = 250,28 = 7 (cm. puc. 75), Toraa no teopeMme [Tuda-
ropa BC? = AB? — AC? =252 — T? = 576 = 242, BC = 24.

Omeem: 24.
B5. Tlpn nokynke y noctasumxa A npuaércst 3am1aTHTh
2200 - 110 + 17400 = 259 400.

Llena 110m3 neno6erona y nocrapumka b pasna
2300 - 110 = 253000 > 250 000. 3HayuT, 32 MOKYTIKY ¢ AOCTABKOH NPHAETCS
3anaarutb 253 000.
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25

cH B

Puc. 75.

Hyxuo npuoGpectu 110 M® > 100 M3 nenoGerora, 3HauHT, IPH 3aKase y
nocrasiukka B noctaBka 6ecriiaTHO, TO eCTh BCETo NMPHAETCS 3aILIaTHTDb
2500 - 110 = 275 000.

Hrak, HauMeHblLas CTOMMOCTb paBHa 253 ThiCAUH py6Jeil.

Omsem: 253. _
B6. O603naunm Toukn A(2;2), B(9; 6), C(11;2), D(9;2) (cM. puc. 76). Cro-
porna AC mapaJsuienbHa ocH a6eumce, BD — ocu opaunar. ClieoBaTebHO,
BD 1 AC u 3nauut, BD — BrIcoTa TpeyroabHuka ABC.

yA

B

Puc. 76.

SABC=%BD-AC=%-4-9=18.

Omesem: 18.
B7.5-4loga3+1 5. (22)log3 3+1 _ 5. 92(logy 3+1) _ 5. 92log; 3+2
=5.20%229.22 =5.9.4 = 180.

Omeem: 180.
B8. KacarenbHast X rpaduKy QyHKIHH f(Z) B HEKOTOpO# TOUKE NapasliesbHa
npAMOA y = —z + 2, ecJH 3HAUYeHHe NPOH3BOAHON (YHKIHH B 3TOH TOUKe
paBHoO yryioBoMy KoagduumeHTy npsamoit, To ectb f'(z) = —1. [o rpaduxy
BUJIHO, uTO f'(z) NpHHUMaeT 3HaueHHe —1 B ABYX TOUKAX.

Omsem: 2.
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BY. Vion, = %szh, Vigwn, = mR2h, Torna Vion, = %Vm, = % 12=4.

Omaegem: 4.
B10. Heo6xoaumo HafiTH HanGoJbLIEe 3HAYCHHE &, IPH KOTOPOM
y(z) > 19. meem :
—ﬁz + %x + g 19;
—22 4 180z + 630 > 5130;
— 180z + 4500 < 0;
{z —30)(z — 150) < 0;
30 < z < 150.
Hau6oabinee 3Hayenue z passo 150.

Omsgem: 150.
Bil.y/(z) = —5sinz-7,3'(z) < Ompuz € [—%’5; 0] , 3HaunT, y(x) y6riBaer
Ha OTpe3Ke [—3?"; 0] , 3HAUHT, HAaHMeHbIIee 3HaUeHHe NPHHAMaeT IpH T = 0.
y(0)=5-c080—-7-0+4=09.
Omeem: 9.
B12. [TycTs CKOPOCT JIONIKH B HENIONBHIKHOH Bozie paBHA z KM/4. Ha npamof
TyThb JIOKA 3aTpaTH/a 1442 yaca, a Ha OGpaTHLI — 1_;4_42 yaca. Ilo ycao-
144 _ 144
O e T z42 T

Tak Kax 1o CMBICJTY 3aJa4i = > 2, TO [OJyYaeM
48(z+2)=48(z—2)+(z - 2)(z+2); 22=49-4;, z=14.
Omagem: 14.
C1. (logy z + 2log, 2)(logy z — 2log, 2) = 3
ON3:z> 0,z #1.
3amenalog,2=1t, t #0.

EEIEe

;12-—4t2=3.TaKKaKt9£0,TO

1 - 4t4 = 3t2;
A4 4+ 32 -1=0;
@r-1)E+1)=0
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C2. [Tyers M — cepemuna CD (cM. puc. 77), DM = MS = 1. Tak Kak
SABC D npasusbHas nupaMuia, 1o SO L ABC, rae O — ueHTp KBajpara
ABCD.

Puc. 77.

Hs AADB no teopeme [Tugaropa
= VAB?+ 4D? = 3,00 = 2 715

Onyctum u3 M nepnenaukyasp M H Ha nuiockocth ABC. Tak Kak oTpe-
30k DO sBasiercs npoexuuedt orpeska DS Ha ockoets ABC, to H € DO.
DH _ DM
HO  MS
IMKyAap K ofHol niockocTH ABCD).

—-D—O= 1 . = = 3

Omycrum 13 Touku H nepnenuukynsp HK na AB. Takkak HK || AD, To
{BHK = /BDA (cootBercteennbe) H ABHK ~ ABDA (npaMoyroJib-
HBIE C PaBHBIMH OCTPhIMH YIVIaMH ).

[To Teopeme Paneca === = 1(tax Kak M H || OS Kak niepnen-
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HK _ BH BH _,. 3 1 _3
Ap ~ppHK=AD-F5=1575 m=%
H3 ASOD naxoaum

so:x/sui—opf=,/4—%=\/g;

MH — cpennss naus ASDO => MH = %SO = \/g
H3 AMHK 1o Teopeme IIndaropa:

=¢m=,/z+@)2=1§_

sinZMK ———\/‘7_ ‘/_

DT0 M eCTb HCKOMRIA CHHYC, TaK KaK
MK € ABM,HK || AD,MH 1 AB. MH | HK.

Omsem: 14 .

23
C3. 5_““%_5. < gla+1],

S:Meﬂa 5741 = ¢,
t°+5
- <t
t2-6t+5<0;
t-1)(t-5)<0;
1<t<b;
50 « 5|z+!.| < 51;
O0<ijz+1i<;
{z#—l, =>{a:9é—1,
1<z4+1<1]; —2<z<0.
Omsem: (-2;-1)U (-1;0).
C4. I1ycTh A — LIGHTp OKPYKHOCTH pajxyca 1, B — LIEHTp OKpYKHOCTH pa-
muyca 7, K 1 M — cOOTBETCTBEHHO TOUKH KacaHHA o6luell KacateabHol K M
¢ 3TUMH OKpyxHocTaMH. Torma AK 1 KM u BM 1 KM kak paguychl
OKpY>KHOCTe#, IPoBeIEHHEE B TOUKY KacaHus. Bo3aMoXHKI 2 cirydas.
1) Otpesku KM u AB He nepecekalorcs (CM. puc. 78).
Onycram 13 Toukn A nepnexnnkyasp AH va BM. AKMH — npsmo-
YIOJLHHK, nostoMy AH = KM, MH =AK = 1.
W3 AAH B naxomum
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Puc. 78.
AH = AB? - BH% =+/100 — 36 = 8; KM =8,

2) Otpesok KM u AB nepecekaiorcst, KM N AB = T (cm. prc. 79).

Puc. 79.

AAKT ~ ABMT (no nepsomy npusHaky: ZAKT = ZBMT = 90°,
ZLATK = /BT M Kak BepTHKaJbHLIE).

BT " TM ~ BM

KM=8KT,AT=ATB=%.
U3 AAKT Haxoaum
_ — AK? = ‘/&_ = 1/3.:
KT? = AT? - AK?, KM =38 p-1=8 T
Omeaem: 6; 8.

C5. a = 0 He y10B/I€TBOPSET YCJIOBHIO.
2a

P <0 &

IycTs Teneps a £ 0. £—=24
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[ [ 2 —2a
{ z+a <0, z € (—a;2a),
a>0; o { a>0;
{:1:—2a<0 {w€(2a;—a),
z+a i a<0.
a<0;
Tak kax KCXOIHOE HepaBeHCTBO JAOJ/KHO BLINOJHATLCA NIPH —1 € z < 1, TO
[ { —a< -1
[~1;1] € (—a;2a), { 2a > 1,
{'a>0; a>0; a>1,
L1 c@s—a), " | (2a<-1, ¥ [ a<-1.
{ a<0 { -a>1
a<0;

Omeem: (—o0; —1)U(1; +o-o)

C6. m_:;eZ em?-4:m+3 om?—4-m(m+3):m+3 &

ImM+4:m+3 & 3m+4-3(m+3):m+3 & 5:m+3.

m+4 3 = -5, m= —8§,

) m+3=-1, m= —4,

Orciona: m43=1, =3 m=—2,
m+3=2>5; m=2.

Omesem: —8; —4; —~2; 2.
Pewenune Bapuanrta Nelb

B1. 100% — 13% = 87%; 13485100 _ ;554

87
Omaem: 15 500.

B2. 300n — 200n = 2700, 1007 = 2700, n = %%9 97.

Omaem: 27.
B3. 5347 = 0,04; 5347 =5-2,32 + 7= —2; 83z = —9; z = 3.
Omsgem: —3.

— ) 5 12 . 5 _ 12
B4.sinA4d = 13,cosA—\/1 sin“A = 13,1:gA 13 ° 13 5

CH=AH -tgA=5- 1—52 = 12 (cm. pHc. 80).

Omeem: 12.
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-
A5 H 5 B

Puc. 80.

B5. Beronnmit: 4 - 700 + 45 - 250 = 2800 + 11 250 = 14 050.
[Teno6mounmif: 2200 - 6 + 3 - 250 = 13200 + 750 = 13 950.
Omeaem: 13 950.
B6. Ilaontans napajiesiorpaMmMa paBHa IPOH3BEAEHHIO OCHOBAHHA HAa BHICO-
1v:S = AB- DH = 3 - 8 = 24 (cM. puc. 81).

Omeem: 24.
B7. 73 logy 4 7log-, 43 — 43 = 64.

Omsgem: 64.
B8. Ha orpeske [2; 6] npousBoanas dyHkumH f(x) nonoxkuTepHa. 3HauHT, Ha
3TOM orpe3ke dyHKIHsA f(z) Bo3pacTaer M, C/eNOBATe/IbHO, IPHHEMAET Hau-
Goubiliee 3HaYEHKe B TOUKE T == 6.

Omeem: 6.
B9. IMycTh a — cTopona Ky6a. Toraa no reopeme ITudaropa a®+a? = (3@2.
CnenosareibHo, a = 3. Torna V = a® = 27.

Omeem: 27.
B10. Heo6xonuMo HafiTH MHHHMAJIbHOE 3HaUeHHe T, TIpH KoTopoM y(z) > 20.
12,2, 10500 1.0 2. 10 .0
Hmeem: 2702: + 3a:+ 3 > 20, 370 3::: 3 +20<0,
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2% — 180z — 90 — 5400 < 0, 2 — 180z — 4500 < 0,
1,2 = 90 £ /8100 — 4500 = 90 £ 60, 30 < z < 150.

Omsem: 30.

B1l. ¢ = 15 — 4cosz. Tak kak ¢ > 0, 10 y(z) Bo3pacTaer Ha oTpe3ke

[— %; 0] . CieoBaTesIbHO, HaHGobLIee 3HaueHKe y(0) = 15-0—4sin 046 = 6.

Omsem: 6.

B12. ITycTb  KM/4 — cKOpOCTB TedeHus pekH. M3 yc/ioBHs 3ajiaud cefyer
Tabaxua

‘ v(ﬁ) £(9) |S (xm)

q

140
ITo Tegenuio 174z T+ 140

140
IIpoTuB Tevenns | 17 — z 17—z 140

140 _ 140 _ 4
17—z 174z '
140z + 2380 + 140z — 2380 = —3z2 + 86T:

_ —140 £ /19600 4+ 2601 _ —140 4149
3712 - 3 - ’

HUmeem YPaBHEHHE!:

3
_ . 289
Ty =3,15 = -3 (z2 He YIOBIETBOPSIET YCAOBHIO 32/1A4H ).
Omesem: 3.
22-2_ 3y _g4 l2.2=1 3. ¥ _3
cr.{ *7¥ Tty & Ty z+y
6z—6y+5z+5y=7; s_x—y+5_:c+y___7'
-1 Y z—1
. z—1 _ y o
OIIB.a:;éiy,z;é1,y#0.0603ﬂaqnmz_y—U,z_'_y—V.
2U -3V =3, U=15V +1),
Cucrema ypapHeHHA IDHMETBHIL S 6 , 5 _ .. < 4 5 ..
vtv=" | veitv=h
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89

[ V=1,
U=15V+1), U=3,
L V=1, = =—§,
= 9. 7
=-% 3
! T
_ BepueMcst K HCXOIHEIM epeMeHHbIM:
(
=i
< y z—1=3z—3y,
£_‘|y"_=1, IB:O,
o ’1’ s o [e==T-3,
(L'—-'y=7’ z:—l—zy;
< 5
¥ __9.
| L z+y 7

Omsemn: (0; l) , (

3

28,
11’

),

z =0,
v=1,
=B,
y=8

C2. Ilposenem PK || BD, BD 1 AA,C, = PK 1 AA,C\, Torna npsamas
C1 K — npoexuus npsimofi Cy P Ha mockoctb AA; C; B ZK C1 P — HCKOMBIH

yroa (cM. prc. 82).

B, C
1
)
I
: p
[
1 !
4 ! '
1
1 Dl
[}
1
I
1
! ’
T -~ afe o = C
PMAN K47
Pl ~ -
7 ~ el \
N -
I'd ’/<
I, d"— \\
”—”’ \\
A D
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. KP
sin ZKC P = CiP

O603naunm peGpo Ky6a yepes a.
kp=1pp=1.,/3= J“QP VCCI+CPZ =

4 4 )
_ L:aJ— (KCp=2Y2-2_ V2 _ J_
o+ sin 4-av/5 25 10°
. Y10
Omsem: RTR
1
C3. log3log4 1 < log1 logl 4a;+ 1
4z—1 ([ 4z —1
1 0 1
Bezr1 7 T+l tm-1 4
, g+1 41 z+1 ~ 7
OJIB.J 10g14z >0, &4 ;——5<1, & s+l &
z—1 . dz—1 .. z-1 "7
[ z+1 ’ L 41 '
3z -2
71 >0, :1:<21,
3z—-2 > <.
i 1>0 3

Pemnm ucxonHoe Hepasenctso va OI13

o <togy(logy ZEL) ™ log 2=t < (log 221)

log, log,

O6o3HnauuM log, 4;_:11 = t. HepaBeHCTBO NIpHMeT BHI:
t<%—,t—%<0, t_ltt"'l <0t<-10<t<1.
-1 0 1 t
Puc. 83.

BepHEMCS K HCXOIHKIM IepeMeHHBIM.
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-1 -1 _1 [ 1
log4 +1< -1, z+1<4, 1<z<3,
1.{ [z<-1, o <1, &4 < -1,
2 2, 2
‘ x>3, 1:>3, \ z>3.
Pemeﬂnﬁne'r
dr—1 [ 4z —1
[ 1og, +1 >0, a1l b [z < -1,
4z —1 2
! = - =)
2.¢ o8 T TT1 F<1 ol z11 <P o |73 @z>§-.
z < -1, T < -1, _ 2
9 9 x>§;
n z>§, ‘ $>§;

Omaem: (%, +oo).

C4. Ilyctb cTOpOHA NMpaBUJLHOrO TpeyrodbHHKa ABC paBHa a. Bo3MoxKHb
JBa CJIyJasi pacnoJioXKeHHs OKpYKHocTei.

1. OxpyxHoOCTH KacaloTcs BHeIHHM o6pa3oM (pHc. 84).

\Y4

Puc. 84.

O6osnauyum ZO1AB =, 0 < a < 90°, Torjia Z02AC = 120° — . U3
paBHOGEAPEHHOrO TpeyrosibiHka Oy AB 10 TeopeMe CHHYCOB HMeeM:

a _ _R
S(i80° "2a) ~ e’ = 2Ro0s 0= 100080, cosr = 35
AnaJsioruuHo, H3 TpeyroJbHEKa O, AC caenyer a = 2r cos(120° — o).
ca=or(-1 V3gna) =
Hmeeu.a—2r( 2cosa+ 2 sma)_

= 2r(—%cosa+ ?m) = r(~cosa + v/3v/1 — cos? @).
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a=——+3v’ 1-&

a>0,a=47£.

2. OKpyKHOCTH KacaloTcs BHyTpeHHUM 06pa3oM (puc.85).

1_06’ 13a = 3v/3v100 — a2, 169a? = 27(100 — a?)

Puc. 85.

O6osrauum ZO1AB = a, Torna ZO2AC = 60° — a. AHaNOTHIHO Nep-
BOMY CJIy4alo, H3 paauoﬁenpenﬂblx TpeyrosibHHKOB O1AB 1 O2 AC cooTBer-

a = 3(cosa + v/3v1 —cos? a),

CTBE€HHO [NIOJIy4YaeM €os 0 = 10,

2
a= —+3\/‘ - k5. Ta= 3v/3v100 — a?, 494 = 27(100—a?),a > 0,
_ 153
a= 19 .
. 15v/3. 15v/3
Omaem: aariy. T2

22+y _ 922—-y — | _ 2,
C { 24:: _ 2w+3y+1 =3. 2a+2v — 22v+2_
9+ _ 92—V =1 _ 29, |
{ 24z _ 9. 03+% = 22¥(3. 29 _ 4).
Pasziennm o6e 4acTH BTOPOro ypaBHeHusi Ha 22Y, yuutniBasi, uto 22V > 0.
27+ _ g2y =1 _ 93,
{ (221:—14)2 —92.2%ty —=3.9¢
OGosnaunm 22—V = U/, 21V = V. CiucTeMa IPHMET BHJL;
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V-U=1-2°
{U2 w=3.22-4
CuroxuM yiBoeHHOE NepBoe ypaBHeHHE CO BTOPHIM ypaBHexmeM

JUR—-2U+2-2%=0, 1,2=1+/20 -1,

rI"""‘"“‘"{U>o; ”{U>o
CucTeMa (x) UMeeT e[HHCTBEHHOe pellleHHe, ecJiH JH60 2* — 1 = 0, To ecThb
a =0, au60 1 — 26 ~1 < 0, 70 ecTb @ 2> 1, Torga subo U = 1, smbo
U =1+ y/2% — 1. V3 nepBoro ypaBHeHHs1 CHCTeMH V = U 4 1 — 2%,

1) IIpu U = 1 umeema = 0, V = 1. MicxomHas cucTeMa HMeeT eIMHCTBEH-
HOe DellleHHe.

2) IppU =1+ 2% — la luMeeMV =24 /20 — ] — 29
Vimeen: { 2420 -1-2%>0,
azl
Pemmm HepaBeHCTBO /2% — 1 > 2% — 2.
QOG6Go3naunm 2% = ¢,t 2> 2, Tak Kaka 2> 1.
Hepasenctso npumer BunvE — 1 >t ~2,t2 —5¢+ 5 <0,

i:2ﬁ<t<§32§.TaxKaxt22,2gt<ﬁ§£,

BepreMcs K HCX0qHOMN NepeMeHHOM:
2<2“<§i23§,1<a<log35+2 5

Omsem: a =0;1 < a < log, 5+2 5.

C6. —3zy — 10z + 13y + 35 = 0.

YMHOHHM 06€ YacTH ypaBHEHHs Ha —3. YpaBHeHHe IIPHMeT BHIL:

9zy + 30z — 39y — 105 = 0; 3z(3y + 10) — 13(3y + 10) + 130 — 105 = 0;
(3y + 10)(3z — 13) = —25.

Jlenurenn ancaa —25: £1, +5, £25.

MHoxecTBO BCeX LIeJIOUHCJ/IeHHBIX PelliéHHH HCXOJHOTO YpPaBHEHHS! COZie pXKHT-

CH BO MHOXeCTBE LI&JIOYHCJIEHHRIX pemeﬂmfl CHCTEM ypaBHEHHﬁZ

14

1) -13=1, PN Ty — He YIOBJIETBOPSIET YCJIOBHIO
3y +10=-2 y = _35.
3 ?

T,y € Z.



Petuerne BapranTOB TECTOB

2) 3r—-13= -1, o =4,
3y + 10 = 25; y=5.
3) 3z—-13= 5 o z =6,
3y+10= y = —B5.
=§
4) da-13=-5, ¥ — He YOBJICTBOPSIET YCJIOBHIO
3y +10 = 5; _ 5 Y pRETY
=3
T,y€ 2.
Y
5) 32—13=25, 3 e NOBJIETBOPSAET YCIOBHIO
3y+10 = —1; 1 y pAET Y
U=“§;
T,y € 2.
) 3z — 13 = 25, T=—4,
y+10=1; y=-3.

Omegem: (—4;-3), (4;5), (6; —5).
Pewenne Bapuanta Nel6
B1. Ins 5 iuTpoB BULIHEBOrO KOMMOTa Heo6XxomuMO 5 : 0,7 = 7§ 6aHOK M-

7
KocTh10 700 M. 3HATHT, MOMKHO MOMHOCTHIO 3aTIOMHHTD 7 6aHOK. s 9 anTpoB

a6pHKOCOBOIO KOMIIOTa Heobxomumo 9 : 0,7 = 12,—?— 6aHok émkocts 700 M.

3HAaYHT, MOXKHO MMOJIHOCTBIO 3anoJHuTh 12 6aHok. MToro: 7 4+ 12 = 19.
Omegem: 19.

B2. Ilpeanpunumarens 9 aeka6ps norparua 30- 150 = 4 500 (py6). Yuurnisas

NpHOLUIL, OH J0JDKEH NpoAaTh akuMH 3a 4 500 + 4 500 = 9000 (py6). 3HauHT,

OH J0JDKeH TIPOJiaTh KAXKAYI0 akuHIo 1o eHe 9000 : 30 = 300 (py6). M3 rpa-

¢HKa csieIyeT, 9TO TaKas CTOUMOCTD OQHOR akuMK Gyzer 13 nekaGpsi.
Omeem: 13.

B3. (116)23—9 = ( ) (4)2(22_9) (4) 4z-18 = z; 3z = 1§;
z=86.

Omesem: 6.
B4. cos /BAK = cos(180° — ZBAC) = — cos ZBAC (cm. puc. 86).

- _12 _120_24
sin£BAC = 355 = 135 = 35
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12 12,5

-
C 4 X

Puc. 86.

cos ZBAC = /1 —sin? ZBAC = 1/925—‘—5—@ =7 —028.

625 25
Torna cos ZBAK = —0,28.
Omeem: —0,28.

B5. Kamennnit: 1500 - 8 + 220 - 10 = 12000 + 2 200 = 14 200.
Beronnniit: 670 - 5 + 220 - 49 = 3350 + 10780 = 14 130.
Cawmuliit nemépnifi BapuaHT 06oiinércs B 14,13 thicsay pyGaeit.
Omesem: 14,13.

1

B6.Sapop = SMFEN —25AMB —2SArp = 8-6—2-%-1-5-—2-5-1-7=
=48 — 5 — 7= 36 (cm. puc. 87).
y A
F
Th-------oooea DE
] :
i
|
2F-=3r C
1'_M?'_|B _________ -:—‘IN
o 23 910 x
Puc, 87.
Omsem: 36.
B7. 144'0812 14 — 12210813 14 _ 19log12 14'* _ 142 _ 196,
Omsem: 196.

B8. Ha unrepBane (—1; 5) npoussomsan QyHKIHH f(z) MEHAET 3HaK C MLIIOCa
Ha MuHyc, npuyéM f'(3) = 0. 35auuT, £ = 3 ABIACTCA TOUKOH SKCTpeMyMa (B
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JIaHHOM cJiyJae 3TO TOUKa MaKCHMyMa).

Omesem: 3.
- b= _3v/3 _3v3-4 _
B9.V =Socu-h=3V3,h Soen — 6.2273 0,5.
Omsgem: 0,5.

B10. O61ee conpoTHB/ICHHE 3/IEKTPOCETH AO/DKHO OHTH He MeHee 40 O,
TO €CTh —1——1R1 - 40. Torma --1——R1 T120 = 40, 120R; > 40R; + 4800,
80R; > 4800, R; > 60.
Omasem: 60.
B11.y’ =2cosz — 8. Tak KaKk ' < 0, To pyHKIMA y(z) yORIBaeT Ha OTpe3Ke
[ - 12".; 0]. 3HauuT, HaumeHbllee 3Hauexne y(0) = 2-s8in0 —8-0+ 3 = 3.
Omaem: 3. .
B12. ITyctb v kM/u — coGeTBEHHas CKOPOCTh TEILIOXOJA.
Torza (v — 2) KM/4 — CKOpOCTb IPOTHB TeyeHHs, (v + 2) KM/q — CKOpOCTh

1o TeyeHHI0. M3 yCIIoBHs 3aauH Clie/lyeT ypaBHeHHe —02312 - —-—02_?_12 =4
221v + 442 — 221v + 442 = 4v® — 16, 4v? = 16 + 884, 4v? = 900, v? = 225,

v = £15. Tak kak no ycsiopuio v > 0, To v = 15,

Omsem: 15.
3:1:——1_331—1___2 3z—1_§y—1=2
c1. 331113 ;112 h y+1+1 o +1
Y T — 1. At R ulP S
3r—1 " 3y—1 "0 S e U iy Il

OlB.z#-Ly#-La#5y#3.

3z—1_, 3y—1 _
Odoaﬂaqum——y+1 =U, o =V,

U-V =2, U=2+4YV,
CHcreMa ypaaﬂeﬂﬂﬁ TIPAMET BHA: 3 2 <~
T 3

vty ="h
U=2+V, {V=_L
U=1,
el [Vv=-1 &
V=4 ° V=4
U =6.

BepHéMCﬂ K HCXOJHLIM NTePEMEHHBIM:
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[ (3z—-1 " ( _3
< y+1 =1L { T=15
M=_1 3z —-y=2, y=_l
[ z+1 ’ z+3y=0 ol 5’
(3x-1_, 3z —6y="7 (=17
{ y+1 ’ 4z — 3y = —5; < 5°
Sy—1_ 4 y=-—3
|\ z+1 L\ 15
(3.1 17._43
Omeem: (5' 5)( 5 15)

C2. Tposengém KQ || BD, BD 1 AA,C; = KQ L AA,C,, Torza npsmas
C1 K — npoexus nipsimoii C1Q Ha imockoctb AA; C1 1 £ZKC1 Q) — MCKOMBIA

yroa (cM. prc. 88). sin LK C,Q = C—%

O603uayum pe6po Ky6a yepes a.
KQ=18D=22 00 = /GTTO@ = [t +a+ % = &2,
sin ZKC1Q = ay2-2 ‘/_

4-3a 6’

Omaem: 3@
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_C3.log§z>log3‘/1-£

z >0,
0n3: z &Si<zr<4

1—1)0;
1
4log3:z >logd,[1- %,
log3 z > log3 (1 52—),
log2z — log3(1 %) 0,
T z
(logsa:—logs(l Z)) log3a:+log3(1-—4)) 20,
[ ¢
10g344_$z>01
W logag:_(é;—wz 20’
4z z(d—=z h0<:z:<4
log34_x-log3 7 z0e &
10g344I <0,
{ log3ﬂé4;zl<0,
| \0<z <4
[ ¢
44’”121, [ (08<z<4,
{ z(4-z) 24 (z ~2)* <0,
z 0z <4,
L 0<z <4, T=2,
( @ <08, ®loczgos
44_$z<1, z >4, e
{ z(4—1z) <4 (z-2)% >0,
l0<z<4; | L0z <4

Omsem: (0;0,8] U {2}.
CA4. YuuTbiBasi LJIHHY PafHMyCOB H PACCTOSHHE MEXKIY LIeHTPAMH OKPYXKHOCTH,
ZleJ1aeM BhIBOJL: OKPYXKHOCTH HMEIOT Ipe OOIIHe TOUKH. BoaMoXKHE 1Ba cayyast
pacnonoxxenns npamoii AC u otpeska 010-.
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1. Ilpsimast AC u otpesok 01 O2 He HMeloT 06LIHX TodeK (pHc. 89)

Puc. 89.

[o cBoficTBy Kacareawnoit AC L O,C.

[Tposenem 0,C; || O2C, 014, || C1C, Toraa 0,C,CA; — npsmMoyrob-
Huk. O;C, —BHicoTa B AAO, B, 3naunt, AC, = C) B.

O6o3nauum ACy, = C1B = z, 0,0 = y. 1o ycaosuio AB = 2BC,
3naunt, BC; = BC = z. U3 AOC1 B umeeM 22 + 32 = 252, u3 AO1 A0
nmeem (2z)2 + (30 — y)? = 502,

4(25% — %) + (30 — y)2 = 2500, y® + 20y — 300 = 0,y > 0,y = 10,
z = 252 —10% = 5v/21, AB = 2z = 10v21.

2. Ipsmas AC nepecekaeT otpe3ok 0;0;.

O

Puc. 90.

8.3ax Ne 289
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B stom cJiiyuae Ce€0,0:HAC L 0,0,. U3 AACO,
AC = +/0,A% — 0,C = /252 — (50 — 30)2 = 15. AB = 2AC = 30.
Omsem: 10+/21 unu 30.
Ch { zz(y + 1)(1 i 22) = a3’
"MTA+25)(1-y-2%°) =a.
1. PaccmoTpum ciyuad, koraa a = 0. YuuThiBag, uTo 2° > 0 npu j060M

3HAYeHHH T, IONTyYHM 1 —y 2% =0,y = 2% npu Beex € R. CnepoBaresibHo,

a = 0 He YZIOBJIETBOPSIET YCJIOBHIO 3aJ1aUH.

2. PaccMoTpuM ciyuad, koraa a # 0, y # —1. O6o3naunm 2° =t,t > 0.
CucreMa npuMeT BH '
{t(y+ 1)(1 - yt) = a®, {t(y+ 1) =a*t +1),

A4 A4
1+t -yt)=gq; t+1)(1-ty) =g

_t+l—-a .
V=" (1)
t2(a?-1)+2t(a® - 1) +a?+a-1=0.

[1pu |a| = 1 Bropoe ypaBHeHHe cHcTeMbl (1), a 3HAUHT, B CaMa CHCTeMa,
pelleHH He HMEIOT, YTO YIOBJICTBOPSIET YCIOBHIO 3a1a4H.
Tpu a® — 1 # 0 BTOpOe ypaBHeHHe cHcTeMbl (1) IpHBeneM K BHLY:

t2+2t+1+zz—q_-—I=0.

(t+1)° = = (2)

YpaBHenne (2) He HMeeT pellieHHH B JBYX CJAYyYasfX:

1) ecsn 1—_“—(;5 <0,

2)ec.rmi—_9—52 >0nt<0.

PaccMmotpuM 3TH ciyyan:

1) ﬁ, <0.a € (=1;0) U (1;400).
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l_aa >0, [0<a<1,
PR

2) -
2 -
14727 <0 a4e-lzo

2 —
Pemnu HepaBeHCTBO a—a"%l-—l >0

@ +a-1=0,a13= -—11_L2\/1+4= —1f2c\/5_

R G G 2 e

=== -1

-I-Jg —1+E 1
2 2

Puc. 92.
GQ#;_].(as#;a)l.

YuuthiBast, ytroa < —1 WH 0 < a < 1 HmMeem
a< #,O<a< _14‘;@,“>1.

OG6beuHsIs NIOTyYeHHBE PEILIEHHs], J1eiaeM BRIBOJ;

as—_—l—%—@;—lsa<0;0<a<—1%§;a21.

Omsem: (— 00; __lig.] U[-1;0)U (0; 1445

2
C6. 3zy + 16z + 13y + 61 = 0.

2

YmHOXHM 06€e YaCTH ypaBHEHHs Ha 3. YpaBHEHHe MPHMET BUJL

9y + 48z + 39y + 183 =0,

3y(3z + 13) + 16(3z + 13) — 208 + 183 =0,
(3z + 13)(3y + 16) = 25.

Jenutend unacna 25: £1, £5, :25.

] U [1; +00).

MuHo0XecTBo Bcex HeIOYHCIEHHBIX pemeHHﬁ HCXOJHOTO YPaBHEHHH COZEPIKHT-

€5l BO MHOXKECTBE LIEJIOYHCJICHHBIX peme}mﬁ CHCTEM ypaBHeHHl‘:I!

) 3z+13=1, T =—4,
3y + 16 = 25; y=3.
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r=_1
2) { 3o +13=-1, 37 e YIOBJICTBOPSHIET YCOBHIO
3y + 16 = —25; _ 4,
y_-?a
z,y € Z.
r=-8
3) 3o +13=5, & 3’ — He YOBJIETBOPSIET YCJIOBHIO
3y + 16 = 5; _ 1, y preTy
y__?7
T,ye€Z. .
4){33:+13=—5, {:l:=—6,
3y + 16 = -5; y=—T.
){31:+13=25, {:::4,
Jy+16=1; y=—5.
r=-38
6) { 3a +13 = 25, 3 — He YJIOBJIETBOPSET YCJIOBHIO
3y+16=—1; _ 17 o
=-3
r,y€ Z.

Omsem: (—6;-T),(—4;3), (4; —5).

Pemenne Bapnanta Nel7
B1. 50 : 6,8 = 7,35. HanGonbinee ukc/0 KpyaccaHoB paBHO 7.
Omeem: 7.

B2. Haumenbmas crouMocTs paBHa 10; 10 - 18 = 180 (py6). HauGonpmas
crouMMocTh paBHa 80; 80 - 18 = 1440 (py6). PasHocTh Mexny HHMH H eCTb
Hau6oJp1as npubeuis: 1440 — 180 = 1260 (py6).

Omsem: 1260.
— P
B3. 5T-3z=3a{ 0 3220 e s _9ez=16
57— 3z =9;
Omasgem: 16.

B4. Ha pucynke 93 n3o6paxen napaanenorpamm ABCD.
cos ZB = cos(180° — LA) = —cos LA = —/1 — 0,282 = —0, 96.
Omesem: —0,96.
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B c
Puc. 93.
B5. CocraBuM Tabauiy Bri6opa TapH(HOTO 1I1aHa.
IosBpemenHbil KomGuunpoBanamit | beauan-
MHUTHBIH
Abonentckasn| 100 py6. 250 py6. 330 py6.
naara
600 munyT 600 - 0,4 = 240 (py6)|(600—480)-0, 3 = 36 (py6)| 0 py6.
Hroro: 100+240 = 340(py6)| 250 + 36 = 286 (py6) 330 py6.

M3 tabuunpt crnemyer, uto HawGosiee BHIFOAHBIM [JIsl 3aIUIAHKPOBAHHBIX
600 MuHYT pa3roBopoB B Mecsll AiBAseTCA TapHHbli WIaH « KoOMGHHApPOBaH-
#uif». [To sToMy TapudHOMy niany 3a 500 MuHYT pasroBopoB 6yzer BhiILIa-
geHo 250 + 0,3 - (500 — 480) = 256 (py6).

Omeem: 256.

8-2
B6. Smanelmu — S]’IpilMOYl‘- — 28A; SrlpﬂMOYl‘. =8-6=48;5A = T =8;
S].panem = 48 — 16 = 32.

- Orqt;aem:ﬁ%’s 3/r33 . 4337 3, ,21
(V5.-a7) (V53.0387) 5.4 3
Omeaem: 125.

B8. YrnoBo#i koagpuIHeHT npamoit y = ~3x + 5 paBeH —3. CaieqoBaTelLHO,
KacaTesbHasl K rpaduKy ¢yHKuuH f(x) mapaiencHa npaMolt y = —3z + 5
WM COBNAJaeT C Hell B TAKHX TOYKAX Zg, B KOTOpX f'(zp) = —3. U3 pu-
CYHKa cJiefyer, 4To rpadHK npon3BofHoi ¢yukumn y = f’(z) nepecekaercs ¢
NIpSIMOR y = —3 B YeThIpeX TOYKaX.

Omsem: 4.
BY. Sgox, = 27rh. Torna 8n = 2m - r - 2; r = 2. 3Ha4MT, AMAMETP OCHOBAHHS
wwmHIpa d = 2r = 4.

Omeem: 4.
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B10. BuicoTy, Ha KOTOPYIO NOAHUMETCS ypoaeHb‘ BOZIEL B KOJIOALE NMOCJIE J0-

3K[Is1, MOJKHO OTIPEe/IENIHTh KaK PasHOCTh PACCTOSHHUH, POJIeTaeMbIX Najaloly-

MH Kamyinkam: —5(0,4° -~ 0,8%) = —5(0,16 — 0,64) = 5- 0,48 = 2,4 (M).
Omsem: 24.

Bll.y =2cosz — 3; Tak kKak ' < 0, To yHKLMA y(z) yOBIBaeT Ha OTpe3Ke

[— gw; 0] . 3HAYHT, HaHMeHb1Iee 3HaueHHe paBHo Y(0) = 28in 0—3-0—2 = —2.
Omsem: -2.

B12. IMycts z xM/1 — ckopocTs Tevenns pexy. Torna (18 + ) kM/u — cxo-

POCTh TETIOXO0MA Mo TedeHHI0 pexH, (18 — ) KM/4 — CKOpOCTb TemIoxoaa

IIPOTHB TeueHHs pekH. BpeMs, 3aTpaueHHOe Ha [BHXKEHHE T10 TeUeHHIO PEKH,

315 315
PaBHO 72— . BpeMs, 3aTpaueHHOe Ha AOPOTY Ha3al, paBHO 81z ™
. _315 315 _
CocraBuM ypaBHeHHe: Bt + B-7— 36.

Pemnm ero: 315(18 — z) + 315(18 + z) = 36(18% — 2);
315(18—z+18+z) = 36(18% —=z2); 315-36 = 36(18%—z2); 2% = 324-315;

22=09; z, =3,z = -3. Tpu 3TOM T2 He yNOBJIETBOpSieT YCJOBHIO, TAK KaK
CKOPOCTb JOJDKHA ObITh NOJIOXKHTENbHE. ,
Omsem: 3.

i {3siny—cos2y+6cos:t=0,
"] 2sin*z +5cosz = 4.
PelnM BTopoe ypaBHEHHE CHCTEMEL.

2sin®z + 5cosz — 4 =0,

2—2cos?z +5cosz —4 =0,

2cos?z — 5cosz+2=0.
3amena cosz = t, t € [—1;1] npUBoOAMT K ypaBHenuio 2t2 — 5t + 2 = 0,

t = %, te = 2, npu ToM &y ¢ [—1;1).

cosa:=%,a:=:l:§+27rk,kez.

TloacTaBHM HaAIEHHOE 3HAUCHHE COS & = % B ITepBO€ YPAaBHCHHE CHCTEMBI

H PELUHM ero,
3siny —cos?y +6- % =0,

3siny—1+sin?y+3=0,
sin®y + 3siny + 2 =0.



Petitesine Baprarta Nol17 1056

3ameHasiny = v, v € [-1;1].
¥ 4+3v+2=0;
v = -1, vy = —2;
siny = -1, va & [—1;1].

y=—%+21m,nez.

Omsem: (i g + 2nk; — + 27rn) k,neZ.

C2. Takxak CCy L ABCD n CD 1 AD,to Cy D 1 AD (nio Teopeme o Tpéx
nepnenaukynsipax). [Tosromy uckometii yroa paseH yray Cy DC (cM. puc. 94).

B Ci

A

A D
Puc. 94.

Io ycaoemio AC; = 2v/5; AB = BC = 2. Tak kak
AC? = AB?24+BC?+CC?,1020=4+4+CC}; CC? =12;CCy = 2V/3.

s ADC,C umeem: tg ZC1DC = CC —£ =+3.
Otciona ZC1 DC = arctg V3 = %

. T
Omasem: 3"

1 1 1

cs. { E-DE-21 ' e-2G-3 ' [e-9e-9] > >

12z — 5] > 3.
Ol3:iz#Liz#2z#3z#4

Pe1urnM BTopoe HEPaBEHCTBO CHCTEMEL.
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2z-523, [hzs, [22%
2z -5 < -3; 2z € 2; z< 1.

YuurniBaa O/13, nosyuaeM z € (—oo; 1) U (4;+00). Byrem pewats nep-
BOE HEpPaBEHCTBO CHCTEMBI B 3T0f 06JIacTH. 3aMeuaeM, UTO 3/IeCh BHPaXKeHHs
-1,z 2, £ — 3, £ — 4 UMeIOT O/MHAKOBLIH 3H2K, 03TOMY NepBoe HepaBeH-
CTBO CHCTEMB! MOXKHO 3aNHCATb B BHAE:

1 1 1
G-De-2)  G-2E-3  E-9@-9)

1 1 1 1 1 1 X
(.'c—2 ‘5‘—‘1)* (z—3 B .1:—-2) + (3—4— z—3) >03;
1 1
z—4 z-1
MOXXHO IOMHOXHTb 00e JacTd Ha (z — 1)(z — 4) > 0.

z—1-z+4203(z—-1)(z—4),

0,3(z — 1)(z —4) < 3;

(z-1)(z—-4) <10

22— 52— 6<0;

(z+1)(z—6)<0;

z € [—1;6].

Tak Kax peiasu B 06aacTu z € (~+00;1) U (4; +00), T0
{ z € (—00;1) U (4;+00),

z € [-1;6].

|2:z:—5|>3@[

2 0,3,

2 0,3. Tak kax £ — 1 ¥ 2 — 4 IMEIOT OAHHAKOBLIf 3HAK, TO

-1 1 4 6
Puc. 95.

Omsem: [-1;1)U (4;6].
C4. s AABH no teopeme udaropa: AH? = AB2—BH? = 925-900 = 25
(cm. puc. 96). AH = 5. U3 ACBH no teopeme [Tudaropa:
CH? = BC?-BH? = 1000—900 = 100; CH = 10. AC = AH+HC = 15,

Bo3moXHH /1Ba ciTyuast pacroJioxkesus Touky D.

1) D nexur na otpeske AC (cm. puc. 97). Tak kak AD : DC = 3 : 2, 10

AD=%AC=&DC=§AC=&

DH=AD-AH=9-5=4.
W3 ABDH no teopeme ITudaropa: BD? = BH?+ DH? = 900+ 16 = 916.
BD = 2/229.
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B
537 10vT0
30
1
45 g 10 ¢
Puc. 96
B
10V10
30
o
45 g ape C
Puc. 97.
HaACBHsmAC—QE- W1= \—/31=0

ITo Teopeme cuHycoB HCKOMRIA pajnyc R Buipaxaercs u3 ABCD:

or = _BD_. p_ 2V229- V10 _ v/2290
sin ZC 2-3 3

2) D nexur BHe oTpeska AC (cM. puc. 98). Tak kak AD > DC, to D
NeXHUT Ha nipamolt AC 3a Toukoit C; AD = AC + CD = -g-CD. Ortclona
CD =2AC = 30. ‘

DH = HC +CD = 40.

U3 ABDH no Teopeme [Tudaropa: BD? = BH?+ DH? = 30%+40% = 502,
BD =50, ..

gin/D=B8Z _30_3
Hs ABDH:sin/D= 35 =5 =7%.

H3 ABCD no TeopeMe CHHyCOB BblpaXkaeM HCKOMBIf paJiHyc:
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l_L

A 5SH 10 ¢ 30 D
Puc. 98.

oR=-BC . p_ 10¥10-5 _ 25V/10

~ sinZD’ 2.3 3
25v/10 - V2290
3 3

Omgem:

2 2
log ta 72 + log 4a_7 z* - log, z + log =

C5. Gy <.
4
4a;7>0’ ) 7
fa-7 “>q
4 y
om3:{ ., oy a;£1—41—,
a#l, z>0,
z >0, \  # 1.
L z#]; '

3uamenaresb Ha OJ13 mosioxkKuTeNeH, NO3TOMY YHCAHTENb JOJDKEH GHTh
HEIOJIOMHTEJIeH.
22 log24a_7 x+4logge—7 T -log, T+ logi z<0;
Y i S

(2 log4a;7 z+log, )% <0

2log4a—7 = +log, z = 0;
4

logga—7 z = —% log, z;
4 .
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log4.,4_7a:= log 61 z.
4a—-7 1, _ 4. _ -
4 —Ez,4a 7——,‘1 ; & = 2 fABJISieTCH peiue

HHEM ypaBHemm. [Tpu a > 0 umeem: f(a) = 4a — 7 MOHOTOHHO BO3pacTaer,

Tak kak z # 1, TO

g(a) = —7 MOHOTOHHO yOuiBaer. CiienoBaTesbHO, y ypaBHeHus f(a) = g(a)

He 6o.nee OJ[HOT'O pelIeHHS.

Omeem: a = 2.
C6. V13 ycnosns crenyer: 1000a + a + 1 = b% ¢ 1001a = b2 — 1, a,b € N,
100 < a < 999. Orcroma 100101 < b? < 1000000; 316 < b < 1000.
100la = 4% —-1;7-11-13-a = (b——l)(b+1). tluc.nab—lub+1ne
MOTYT OJHOBPEMEHHO JI&/HTHCA HA Ha KAaKOe HAaTypaJibHOe p > 2, TaK KaK HHa-

ye (b+1)—(b—1) : p;2 : p,uro HeBo3MoxHo. [TosToMy U3
(b—1)(6+1) : (7-11-13) nomydaem § cayuaes:

Db—1:7-11-13=b~1 > 1001 = b > 1002. [IpoTHBOpeuHe ¢
b < 1000.

b—1:7-11,b4+1 :13=2b=Tk+1, ke N,5< k<12
b+1="TTk+2= —k+2(mod 13); ~k + 2 % 0(mod 13) npu 5 < k < 12.

31eCh HeT JOMYCTHMBIX 3HaueHHi k, Np# KoTopeix b4 1 | 13.

3)b—1:7-13,b+1:11=b=91k+1,k€ N, 4 <k <10
b+1 =91k + 2 = 3k + 2(mod 11); 3k + 2 # O(mod 11) npr 4 < k < 10.

31eCh HeT JOMYCTHMBIX 3HAUeHHi k, npu KoTopex b+ 1 : 11.

4)b—-1:7b+1:11-13=>>b=143k— 1,k € N,3 <k < T.
b—1= 143k — 2 = 3k — 2(mod 7); 3k — 2 = 0(mod 7) npu k = 3. Mimeem:
b+1=143-3,b—1=143-3 -2 =427 =61-7;100la = 143 -3 -61- 7
a=3-61=183

5b—1:11,b+1.: 7-13=b=9lk~1,k€ N,4 < k < 11
b—1=91k — 2 = 3k — 2(mod 11); 3k — 2 = 0(mod 11) npu k = 8. Mmeem:
b+1=91-8b—1=91-8~2=726=66-11;100la = 91-8-66-11;
a=8-66=>528.

6)b—1:11-13,b+1 : 7=>b=143k+1,k € N,3 < k < 6.
b+ 1 =143k + 2 = 3k + 2(mod 7); 3k + 2 = 0(mod 7) npu k = 4. Fimeem:
b—1=143-4,b+1=143-44+2=574=82-7,100la = 143-4-82-7;
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a=4-82=328

7)b—1:13,b4+1:7-11=2b="7k—-1,kec N,5< k < 13.
' b—1=T77k—2 = —k~2(mod 13); —k—2 = 0(mod 13) npu k = 11. imeem:
b+1=77-11,—1=T7-11-2 =845 =65-13;100la = 77-11-65- 13;
a=11.65="TI15.

8)b+1 : 7-11-13=> b+13> 1001 = b > 1000. U3 b < 1000 nosyuaem:

b = 1000. [Tposepsiem: b+1 = 1001 : 7-11.13; b—1 = 999; 1001a = 1001-999;
a = 999.

Omsem: 183, 328, 528, 715, 999.

Pemenne BapranTa Nel8

B1. Beero 53 + 48 = 101 (siio). 101 : 19 = 5= 69 Heo6xomuMo 6 uHKy6aTo-

pos.

Omsem: 6.
B2. busHecmen 4 mions xynua 20 akuuit mo 105 pyGueii, To ecTb NOTPaTHA
20 105 = 2100 (py6). YerBepTb akupii oH nponas 12 uios no uete 120 py6-

20

7] + 120 = 600 (py6). OcTaibHule aKLHH OH MpoAa

Jef, TO ecTh TNIOJIyUHaI —~

15 mionst no uene 60 py6aedt, TO eCTh MOTYYHI % - 20 - 60 = 900 (py6). B pe-

ayJibTaTe GusHecMeH notepsa 2 100 — (600 + 900) = 600 (py6).
Omsem: 600.

B3. ‘/3-“’;—12 = 4. Bo3Beném B KBajipaT 06e 4acTH ypaBHEHHS, IOJyYHM:

3z —-17

7
4TO & = 43 — KOpeHb HCXO/IHOTO YPaBHEHHSI.

=16; 3z — 17 =16 - 7; 3z = 129; = = 43. [IpoBepka noka3uBaer,

Omasem: 43.

B4. tg ZBAD = % (cm. puc. 99). AE = AD;BC ==

BE = ABZ = AE? = /160 =25 = 12. tg ZBAD = 152 24.

Omesem: 2,4.
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H

E

Puc. 99.

B5. CocraBuMm Ta6JHLy BEIGOpa TapH(HOrO MJ1aHa.

Tapndupifi |AGonenTckan naata | Ilnara 3atpapux |Hroro (py6):
nJaH (py6) (py6)
[Tnan «0» 0 3 -600 = 1800 1800
[Tnan «400» 500 py6. 2 - (700 — 500) = 400 900
3a 400 M6 tpaduka
[nan «800» 750 py6. 0 750
3a 800 M6 Tpaduka

M3 Tabnuupl caenyer, uto HauGoJiee BRINOJAHBIM VISl 3al/IAHHPOBAHHKIX
700 M6 tpaduxa B Mecsiny siBastercs TapuHbif nnan “ITnan «800»”. Io 3To-
My TapHdHOMy miaHy 3a 600 M6 Tpaduxa noyb3oBareab 3amaatut 750 py6-
JIeH.

Omeem: 750.
B6. Srpanenm = ({12 B=3) (5 1) = 35.
Omesem: 35.
B7 81¥m \/34.m% 32 .3 4l
'11 B 11 1_ = 5—4’5'
Y20a8ym gk 2-mB

Omsem: 4,5.
B8. I1pousBonHas ¢pyHKIHH OTPHLATENIbHA B T€X LieJIbIX TOYKAX, KOTOPhIE [IPH~-
HayIeXXaT KaKoMy-HHOY/Ib IPOMEIKYTKY YObIBaHHS1, 32 HCKJIIOYEHHEM TOYEK, B
KOTOpbIX TIPOH3BOHAA PaBHA Hy/Mo (B 3THX TOYKaxX KacaTeJibHasi K rpaHKy
¢yHKUMH napajiienbHa ocu Ox) WiH He cymecTByet. V3 pHcyHKa onpesensieM
abcuMceH TakHX TodeK: —2, —1, 0, 1, 4, 5. Takux Touek 6.

Omsem: 6.
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BY. ITycTb a — pe6po Ky6a, TorAa IIoMAb TOBEPXHOCTH KyOa paBHa 6a?.
EcJin ee yBesiHUMTS Ha 144, oHa ctaner pasHol 6a2+144. [ycTs x — pasHocThb
MexTy HOBbIM 3HAUeHHeM JUTHHH pe6pa Ky6a K a. Torna 6(a+x)? = 6a?+144;
6(5+z)2=6-25+144; 6(5+17)2 =294; (5+1z)°=49;54+z=T, c=2.
Omasem: 2.
B10.o0-S-T¢ > 2,7702-10%; 5,7-10"% . 7% .6 .10% > 2,7702 - 103;
. 1031 . 1018
T4 > TR0, 7o 5 HTT2I0 -, 74 5 0,081 10%5; T4 > 81-10°2,
Takkak T > 0,70 T 2> 3- 103,
Omeem: 3000.

Bil.y = 2cosz — % YpaBnenne 2cosz —

= 0 uMeeT eOUHCTBEHHKI

E R

3

t MpHHaJIeXAlMi 0Tpe3Ky [— é11-; 0]. Tak kak

KOpeHb £y = — arccos 6

¥(z) < Onpuzx € [— %n; zo) Hy'(z) > O0npuz € (zo; 0], TO Tp —
€[MHCTBEHHAst KDHTHUECKAsl TOUKA HenpephBHOH GyHKUMH y(z) Ha OTpeske
[— -2—1r; 0], ABJISIIOLIASCH TOUKOF MHHHMYMa. CJlefloBaTeNbHO, Hanboablilee
3HaueHHe QYHKIES y(Z) NPHHAMAET Ha OJHOM M3 KOHLIOB OTpPe3Ka.

y(—%w)=2sin(—g1r)+%-§1r+1=——28in£+5+1=

6 6
= —2-%+6= —-1+46=25; y(0) =2s8in0— % -0 + 1 = 1. HanGoabiee
3HayeHHe PaBHO 5.
Omesem: 5.
B12. ITyctb & KM/4 — CKOpOCTb BTOPOTO TeM/IOX0Ma, TorAa (¢ — 3) km/a —
CKOpOCTb NepBoro. Bpems myTH nepsoro Ternjoxona z4i83 YacoB, 2 BTOPOro —

4% yacos. ['1o yc/10BHIO pasHOCTL MeXKIy HUMH cocTaBHa 3 yaca. CocTaBHM

ypaBHEHHE: $—4£§3- - ﬁli—S = 3,z # 3; 418z — 418(z — 3) = 3z(z — 3);

322 — 97 = 1254; 2% — 3z — 418 = 0; Ty = 3i3’92+ 1672 _ 3:';41;

Ty = 22, x5 = —19, NIpH ITOM Z2 He YIOBJETBOPSET yCJ0BHIO T > 0.
Omesem: 22.
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1 { 2sin?y 4+ 9cosy — 3sinz =0,
"1 2cos?z — 5sinz = 5.
Pelunm BTOpOE YpaBHEHHE CHCTEMBL.
2cos?z — 5sinz = 5;
2 —2sin’z — 5sinz = 5;
2gin?z + 5sinz +3=0.
3ameHasinz =t,t € [-1;1);
2t2 + 5t + 3 =0;
£, =—1, ty = —1,5;
sinz = —1, t2 & [-1;1].

x=—%+21rk,k€Z..

IMoacTaBuM HaiieHHoe 3HaYenue sinz = —1 B NIepBOe ypaBHeHHe CHCTe-
MbI H peLIuM ero.
2sin®y +9cosy + 3 =0;
2—-2cos’y+9cosy+3=0;
2cos?y —9cosy —5=0.
3amena cosy = v, v € [—1;1};
202 -9 —-5=0;
v; = —0,5, vg = 5;
cosy = —0,5, v ¢ [-1;1].

y=:t2?7r+21m,nEZ.

Omaem: (—12[ + 2mk; i%’r +2mn); k,n € Z.
C2. Takxak DD, L A1 B,C1D, u D1C, L ByCy, 10 DC, L B,C; (no Teo-
peme 0 TPExX neprneHAMKYyaApax), [TostoMy HckoMui# yroa paseH yriay DCyDy
(cwM. pc. 100).

TTo yenosmio By D = +/21. U3 A B, DC, no Teopeme ITudaropa:
DC?=B,D?> - B,C?=21-32=12.

DC; =2V3.
U3 ADC,Dy: cos ZDC1 Dy = G cos /DO D, = 3 = V3
C1D 23 2
ZDCDy = %.
Omgem: T

E.
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B Ci
N
\
U
Ay T\ Dy
I \
| \
] \
| \
B__\]{-Jc
/s \
/, \
A D
Parc. 100.

1 1 1 3
cs. { E-2E-9]  [e-9G-0] ' [G-DE-5)° 0
|2z — 7] > 3.
O3:z#2;x#3;x#4,z #5.
Pewmm BTOpOE HEpaBEHCTBO CHCTEMHL.
2z -7 23, 2z > 10, T 25,

mx—ﬂzsﬁ{21_7<_& §[2z<@ <¢[3$Z

Yaurnipaa OI13, nosydaem = € (—o0;2) U (5; 4+00). ByaeM petats nep-
BOe HEPABEHCTBO CHCTEME! B 3TOR 06/1acTH. 3aMedaeM, UTO 34eCh BbIpaXKeHHs
T —2,z—3,z—4, x — 5 EMCIOT OIHHAKOBBIH 3HAK, I0ITOMY NIEPBOE HEPABEeH-
CTBO CHCTEMBI MOXKHO 3aIIHCaTh B BHE:

1 + 1 1 _3_
z-2)(z-3)  (z-3)(z- 4) (z—4)(z - 5) 40’
1

(xis"zi2)+(xi4"w£3)+(zi5‘z—4)>§F
11

r-5 - 2 40
MOXHO JOMHOXMHTB 0Ge uacTH Ha (z — 2)(z — 5) > 0.

z—-2—z+5>4—%(z—2)(z—5);

Tak kak £ — 5 H £ — 2 HMeIOT OAMHAKOBHI 3HAK, TO

%@—m@—mgs
— 7z 410 < 40;
—72-30<0;

(z—-10)(z+3)<0;
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z € [—3;10]. Tak kak pewany B o61acTH £ € (—o0;2) U (5; +o0), TO
z € (—00;2) U (5; +00),
z € [-3;10}.

-3 2 5 10
Puc. 101.

Omsem: [-3;2) U (5;10].
C4. Y3 AABH noteopeme [Tucparopa; AH? = AB2—BH? = 109-100 = 9;
AH =3.

U3 ACBH 1o teopeme INudaropa: CH? = BC?—BH? = 101-100 = 1;
CH =1. AC = AH + HC = 4 (cm. puc. 102),

B

V109 V101
10
-

A 3 g 1 C
Puc. 102.

Bo3MOXXHH JIBa CJTyuast pacrioyOKeHHsl Touku D,
1) D nexkur Ha otpe3ke AC (cM. puc. 103). Tak kak AD : DC' =4: 3,10

AD=$4-AC=lﬁ-DC=—3-AC=-12.DH=Dc-HC=$

7 T’ 7 7
N3 ABDH no teopeme Iucaropa:
BD? = BH? + DH? =100+ 22 = 25(4+ %) =25- 2. Bp = 5\/7197_

Ws ACBH: sin £C = BH 7i‘6‘

[To Teopeme cHHYCOB HCKOMHKIH paguyc R Bhipaxkaercs us ABCD:
oR=-BD_.p_ 5197 /101 _ /19897
sin ZC’ 7-2 10 28 -
2) D nexnr BHe otpe3ka AC (cm. puc. 104). Tax kak AD > DC, 10 D




116 Peurenrie BapHaToB TeCTOB

B
Y101
10
_I
4 16 5 c
Puc. 103.
B
10| \viol
4 3 gic 12 D
Puc. 104.

JIXKHT Ha mpsamoit AC 3a Toukoit C; AD = AC 4+ CD = %CD. Ortcrona,

CD =3AC =12. DH = HC + CD = 13. Us ABDH no teopeme [Inda-
ropa: BD? = BH? + DH? = 10% + 132 = 269. BD = /269.

BH 10
HUs ABD LD =
3 H:sin/D = 7§=a=

W3 ABCD no TeopeMe CHHYCOB BhIpaXaeM HCKOMBIA pam{yc:

9R = BC ‘R= v101-+/269 _ v 27169
sin/D’ 2-10 2

Omsem: Y 138897 WU £2;369.
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log?a_F 23 + logaq1 28 - log, = + logi z
108 108 <0
@- 1)

a >0,
a#1,
0I3:{ a# 107,
z >0,
z#1.
3xamenaresb Ha OJ13 mosioxuTeNIeH, TIO3TOMY YHCJIHTENb I0JDKeH GbiTh
HEMOJIOKHTEJIEH.
log__j__a: +2log_j._ z3 logax+log§:c <0

l a 1

(ngrslz + oga:z:)

310gﬁ_1x+logaz=0,
108

logat) o= —--:liloga x;
108
08~ gratl=mia=3

fiBJIAeTC peienHeM ypasHerua. [1pu a > 0 umeem: f(a) = a + 1 MOHOTOHHO

log__.%a:—logl z. Taxxaxz;él TO — ==

108
Bo3pacraert, g(a) = —g- MOHOTOHHO yGhiBaeT. CliefloBaTeNIbHO, Y YpaBHEHHA
a

f(a) = g(a) ne Gonee onxoro pewenys.

Omsgem: a =3
C6. U3 ycaoBus caenyer: 1000a + a + 4 = b? & 1001a = b®> — 4, a,b € N,
100 € a < 999. Otcrona 100104 < b% < 1000003; 316 < b < 1000.
100la = b —4,7-11-13-a= (b—2)(b+2). Uncnab—2u b+ 2 ne
MOIYT O,U.HOBPEMQHHO LEJHTHCH HH HAa KAaKOe HATypajbHOe p > 4, T.K. HHaye

(b4+2)—(b—2) : p;4 : p,d9TO HEBO3MOXKHO.
Tostomy n3 (b — 2){b+2) : (7-11-13) noxydaem 8 cryyaes:

)b—2:7-11-13=>b—2 > 1001 = b > 1003. [IpoTuBOpeuHe C
b < 1000.

Db-2:7.-11,b+2 : 183=2>b=TTk+2,k € N,5< k < 12
b+2="T7k+4 = —k+ 4(mod 13); —k+4,=é0(mod13)npu5 k$12.

3pech HeT AOMyCTHMBIX 3Havenwi k, pH kotopsix b+ 2 : 13.

HIb-—2:7-13,b+2: 11=b=91k+2, ke N, 4< k<19
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b+2 =91k +4 = 3k + 4(mod 11); 3k + 4 = 0(mod 11) npu k = 6. Fimeem:
b—2=91-6,04+2=091:-6+4 =550=11-50;1001ec = 91-6-11 - 50;
a =650 = 300.

4)b—-2:7,b+2:11-13=2b=143k -2,k € N,3< k< T
b—2 =143k — 4 = 3k — 4(mod 7); 3k — 4 = 0(mod 7) npu k = 6. FimeeM:
b+2=143-6,b—2=143.6 —4 =854 =122-7;1001la = 143.6-122. T,
a=6-122="732

5)b—2 :11,b+2 :7-13=2b=91k—2,ke€ N, 4 < k<11
b—2 =91k — 4 = 3k — 4(mod 11); 3k — 4 = 0(mod 11) npu k = 5. Mimeem:
b+2=91-5—2=91:-5—-4=451=41-11;100la =91-5-41-1];
.a=5-41 = 205.

6)b—2:11-13,b+2 : T=b=143k+2,k € N,3< k < 6.
b+2=143k+4=3k+4(mod 7); 3k +4 # 0(mod 7) npu 3 < k < 6. 3xech

HET JOMYCTHMbIX 3HAUeHHH K, TIpH KoTopx b + 2 : 13.

7)b—2 :13,b4+2 : 7-11=2b=7k—-2,k € N,5 < k < 13.
b—2="TTk—4=—k—4(mod 13); —k — 4 = 0(mod 13) npu k = 9. Vimeem:
b4+2=T77-96-2=T7-9—-4=689=053-13;100la =77-9-53-13;
a=9-53 =477.

8)b+2 P 7-11-13=b+2 > 1001 = b > 999. meem 999 < b < 1000
=b4+2=1001.5=999; b — 2 = 997. 1001a = 1001 - 997; a = 997.

Omsem: 205, 300, 477, 732, 997.

Pemenne Bapuanta Nel9
B1. CrakanuHK »kapeHbIX cemeuek cToHT 5-1,6 = 8 py6aefi. Torna na 100 py6-

Jiefl MOXHO KynuTb 100 : 8 = % = 12%, To ecTb 12 cTaKaHOB.

Omeem: 12.
B2. o rpaduKy onpenesisieM: B TedeHHe 5 AHeil.

Omeem: 5.

a1 11 1. 44 4. 44— g—dr —dz = 38

B3. Feds 2 64z 1 6—4.1:_1’44—6 4z; —4z = 38;
—% = —9,5. IlpoBepKo#t y6exxnaemces, uro £ = —9,5 — KopeHb HCXOFHOrO
ypaBHeHHs1. ' .

Omsem: —9,5.



Pewrenne papranra Nel19 119
B4. AH = BH - ctg ZBAH = 51,4 = T(cMm. puc. 105).

B 3 C

5

A 1 D
H

Puc. 105.
AD=2AH 4+ BC=144+3=17.

Omeem: 17. '
Bb. lNoesaxa na noesge crout: 830 - 4 = 3320 (py6).

1600

Toe3znka Ha MaluHe CTOMT; 9 - 00

.21,3=9-16-21,3 = 3067,2 (py6).
Omsem: 3067,2.

B6. Sgxrr = 11-6 = 66 (cm. pnc._106); Sopr =43 —¢:

Scks = BT

Puc. 106.

SaBcep = Sexrr — ScpL — Sckp — SeBa — SaTp =
=66 —-6—10,5—- 10— 3,5 = 36.

Omeem: 36.

9 912 912
B7.5°-612:30° = 5y 28 — 9339 = 6% = 216,

Omsem: 216.
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B8. Tax kak f'(z) < 0 npu z € [—4; 1], To f(z) y6niBaet Ha [—4; 1) ¥ npuHK-

MaeT HaHGoJIbIee SHAYEHHE B TOUKE Ha49a/Ia OTPE3Ka, TO eCTh B TOUKE T = —4.
Omsgem: —4.

BY. Tak kak guaroHasH poM6a NMepreHfHKYJSPHLl H AeNATCS TOYKOH nepe-

CEueHHs TION0/aM, TO CTOPOHA poMba paBHa v/52 4+ 122 = /169 = 13 (cm.

puc. 107). Torna Sgox . = 13-4 - 20 = 1040.

12

Puc. 107.

Omegem: 1040.
B10. M3 ycaioBusi cnenyer HepaBeHeTBO Fgu < 588 000.

Toraa 100-9,8-3- R2-5 < 588000; 15R2 < 60; R? < 4. CnegoBartesbHo,
MaKCHMaJbHbI pamuyc R = 4 = 2.

Omesem: 2.

/ 6 9 6 > 7 _
Bll.y = p 2. Tak kak pvs. gl 6, To y’ > 0. CnenoparesibHO, QYHK

1M y(Z) BO3pacTaeT Ha OTpe3Ke [— %; 0] . 3HauHT, eé HauGoJblIee 3HaYeHHe
paBHo ¥(0) =6-tg0—2-0+3 = 3.
Omeem: 3.
B12. Ilycte £ — cKkopocTh nepBoro Temoxona, Toraa (x + 2) — ckopocTb
BTOpOro. Tak KaK OHH NPUOBLTH OJHOBPEMEHHO, TO 2:%5 = :1:2_—?—52 + 2. Torna
2552 + 222 +42 — 2552 —510 _ . 2.0 orr _ (O o — - _
2@ +2) =0; z*4+2x—-2556 =0; x1 = 15,22 = —17.
Tak xak x93 < 0, 70 T = 15.
Omesem: 15.
2245y , y—2z _ .
Cl. 2y tET = 25,
zly| + 22 + % =1+ 2z;
O3:2#0,y #0.

W3 nepBoro ypaBHeHHs BLIpa3uM y uepe3 z. [Toayynm:
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222 4 5zy + 2% — 4zxy = 5xy,
(:L‘ - y)2 =0,

T=y.

Toacrasum y = z Bo BTOpOe ypaBHenue. [Tosyuum:
zlz| + 22 + 22 =1+ 2z

l.z>0:224+22+2%2 =1+ 2z,

z=1,
3r2-2x-1=0¢& 1
_ T=-3

z= —% — He YZIOBJIETBOPSIET YCJIOBHIO Z > 0.

2. z<0:—z2+22+22=1+2z,
2 _ 1 $=1+\/§3
z¢ -2z 1—0#[1::1_\/5;

z = 14 /2 — He ynoBJeTBOpsieT yCI0BHIO T < 0.

Hmeem: (1;1) 1 (1 — v/2,1 — V/2) — pellieHnst HCXO/HOA CHCTEMH.
Omseem: (1;1), (1 — v2;1—?2).
C2. S5nios = 4BC - CC (cmM. puc. 108).

B, K _¢
i i
1 ]
' ;
/o i
1
I
Al 'l ! Dl 'l ]
T
1 1 i
1 i H
[} I !
! " N
’ i R
/ 1 ! .IJ
1 Bl . Lo o
'I e 1 Lo
/ e by N
1 s |
s
[ If 4
(V2 /
)/
A D

Puc. 108.
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SABCD = SA301D1 -cosZHDK = 5\/§- cos60° = %

Sascp = BC - DH, BC = S4sgp — 53
tg ZHDK = -gg-, KH = DH -tg60° = DHV/3.
Snos = & SJ;D%H V3 _ = 30.
Omeem: 30.
|3z + 175|(z — 22)(5 — z) >0,
V1Tz — 22 — 42
VII—z- /( 11—z)3 >0.
|11 — z|
172 — 2% — 42 > (, 22 - 17 +42<0

0113:{11_1_>0; {z<11; ' @3<z <1l
Peurnm cuctemy Ha O13.

[3z +175| = 3z + 175, |11 — z| = 11 — .
3ameTuM, YTO BTOPOE HEPABEHCTBO BHIMOJHAETCS NPH BCEX 3HAYEHHSX T H3

npomexyTKa (3; 11).
YuuthiBas, uto 17z — 22 — 42 > 0, cuCTeMa PaBHOCH/IbHA CHCTEMe Hepa-

BEHCTB:
3z +175)(z — 22)(5 — ) > 0,
{z>3, &5z <1l
T <1l;
Omsem: [5;11).
C4. Ilycts £ — pammyc OKpYXKHOCTH, B KOTOPYIO BNHCAaH PaBHOCTOPOHHMH
TpeyroabHHK. MOIYT NpeicTaBHTLCA [IBa CJIydasi PACNIOJIOKEHHs] OKPYIKHOCTH.

1.Iposenem O, F | ABu DE | AB(cwm. puc. 109), ABOF u ABED —
npsiMoyroJibHHKH. M3 npsimoyroJibHoro TpeyroJbHaka Og Oy Haxoaum
O2F = /0,03 — (O1A — 02B)? = /452 — 272 = 36,
AB = O F = 36.
M3 npsaiMoyrosbHbix TpeyrosibHuKOB Oy DO3 H O2 EO3 HMeeM:
DO; = /(36 + )2 — (36 — z)2 = 12y/x,
EO; =+/(9+ )2 — (9 - z)? =6/=.
DE = DOs + EO3 = 18y/z, DE = AB = 36, 18/z = 36,z = 4.
CTopOHa NPAaBHJILHOTO TPEYTOMBHEKA PaBHA 4v/3, a IIIomAns
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Pue. 110,

S=M):'_‘/§=12‘/§_

2. ITpoeenem O1F | BC u DE || BC (cm. puc. 110), Torna CBO, F 1
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CBED — npsaMoyroabHuKH. M3 npsaMoyrosbHbIX TpeyrosbHHKOB O FO3 H
02 D03 umeeM:

O F = \/030% —03F2 = \/(:L' + 36)2 - (I - 36)2 = 12\/5,

BC = OyF = 12/x.

02D = +/(z+9)% — (z —9)? =6/7.

DE = DO, + EQO; = 6,/z + 36,6/ + 36 = 12\/z, z = 36.

CTopoHa NpaBH/ILHOTO TPEYTOMbHHKA paBHa 364/3, a momans

2
S = 36‘/54 V8 _ 91213,

Omaem: 12v/3 unn 9721/3.

cs. L4z — bz + 1522 _ o 332452+ 3z
1+ 4z + V6z + 1522 V2452 -3z
OO3:z=0.
YMHOXKHM YHCJIHTEIb H 3HaMeHaTes b NIepBOf APOOH Ha 2, NOJIyYHM:

(V2+5z - V322 _ o sv2+Bz+3z

(V2+5z++3z)?2 V2+5z—+3z

YuntniBas, yro Ha OJI3 v2 + 5z +v3z > 01 /2 + 52— v/3z > 0, noyuaem
a>0.

2+ 5z — 3z
YMHOxKHM 06e YaCTH ypaBHeHHs Ha , TIOJTy4HM:
V2+5z +V3z

V2452 -3z _

V2+5z+ V3z "

VZF5z — 3z = 2a(v2 + 5z + /37),

2a/2 + 5z — /2 + 5z + 2av/3z + V32 = 0,

V2 ¥52(2a - 1) +v3z(2a +1) =0,

V2+5z(1 - 2a) = V3x(2a + 1). Tak kak a > 0, 10 2a + 1 > 0, 3HauHT,
1

§.

z(4a? — 16a + 1) = —(1 ~ 2a)?,

z(16a — 4a® — 1) = (1 — 2a)?,

Tak kak > 0, T0 16a — 4a2 — 1 > 0. Ho mas Toro, 4T0o6H 3T0 ypaBHeHHE
HMeJIO pellileHHe, HEOGXOQHMO H JOCTATOYHO, YTOGKI BHIIOJHANIOCH HEpaBeH-
ctBO 162 — 4a% — 1 > 0.

4a2—16a+1<0;2—3@<a<2+3§.

1-22a>20.Torma0<a <

—s

C yueroM ycaioBusi 0 < a < < 5 ToayuaeM npu 2- V15 <a<x %
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r= {1- 2(1!2
“16a—4a’ -1

v m _(1-20)2 \/1'5' 1
Omeem.z-lﬁa_4a _lan2 <a< 2

C6. ITycTb nporpeccust Bo3pacTaeT (To ecTb €€ pasHocTb d > 0) ¥ e wieHnl
PaBHH 3,42, ...,0Gy.

OG6osnauum S(z) = |ay — z| + |ag — z| + ... + |a, — z|. ITo ycaosuio
S(0) = S(1) = S(2) = 175.
Jlerko BHzIeTD, 4TO

—nx + co, T a'l ’
S(z)=< -n)z+c,a,<z<a41,1<i<n~1],
NI+ Cn, T 2 Gp;
raeci,i =0,1,...,n — HeKoTOphle KOHCTAHTHI.
ITycts n = 2k + 1 (HeuérHo), Torna S(z) y6uBaer npu £ < ak41 H BO3-
pacTaeT IpH T 2 Gk41, TaK YTO HE MOXKET NIPHEUMATh PaBHble 3HAYEHHS B TPeX
TOYKAX.

I[Tyetb n = 2k (uérno), Toraa S(x) y6uiBaer npu £ < ax, NOCTOAHHA HA
[ak; ak+1), Bospacraer npu = > ax4;. Otciona S (a,c + g) = 175.
Hmeem: ax, — a; = (k — i)d;
N _|—k=1)d= 8|+ |-(k —2)d - & _d| . |d
S(on+4) = [~k -a~ G|+ |- -2a~ G| +...+|-g[+]g]+--

|- 1)a+ 4| = dl((2k— 1)+ (2k—3) +...+1) = k2d =Tl o

+
n’d nid _ 1 n?d_ 175
4 =175, 100 25 4 25 =T
Ananoruunble paccyaeHus 45 yObBAIOwIeH POrPECCHH IPHBOIAT K pe-

3yJbTaty Tog -T.

Omeem: -T,7.

Pewenne Bapnanta Ne20
B1. CroumocTs nupoxHoro y nocrasumka 21 : 14 = 15 py6aeit. Tak kak

70:156 = 4%, TO Y NOCTABIUHKA MOKHO KYITHTD 4 NMHPOXKHLIX.
Omesem: 4.
B2, I'lo rpaguky onpesessieM, YTO IOCEB pertbl MOXHO NPOBOJHTL B TE4eHHe



126 Pellierne BApHAHTOB TECTOB

6 nuedt.
Omsgem: 6.
B3.—z=y15—2z,22=15—2z; 22 +2xr — 15 =0; z; = -5, o = 3.
[TpoBepka nokaswBaer, 4T0 £ = —5 ~— KOpeHb HCXOJHOTO ypaBHEHHS.
Omsem: —5.
B4. Io ycaoBuio AD = 27, AB = 25; 8in ZA = 0,96 (cm. puc. 111). Torna

cos ZA = v/1—sgin? ZA = /T—0,9216 = 0,28. AH = AB -cos LA =T,
BC =AD —-2AH =27-14 =13.

B o

A 1 D
H

Puc. 111.

Omsgem: 13.
B5. Ha noesae o6uias ctoumoctb cocrasur: 740 - 4 = 2960 (py6).

A na maumse: 11 - 1110%0 17,2 = 121 - 17,2 = 2081,2 (pyS).

Omsem: 2081,2.

B6. Sprc =‘-3—éé = 6, SakB = %-?3 =9, Sagp = = = 10;

Sexrp = 105 = 50 (cm. puc. 112).

Q
(8]
oo
o
[ %)
*

Puc. 112.

SaBcp = SExTD — SBTC — SAKB — SAED =
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=50—-6-9-—10=25.
Omeem: 25.
B7. log, 25,6 + log, 10 = log, 256 = 4.
Omeem: 4.
B8. Touek MakCHMyMa 37iech ABe, TaK Kak rpaHK NpoH3BOAHOH 3 pa3a MeHsieT
3HaK Ha uHTepBaJe (—6;5), H3 KOTOPHIX 2 pPa3a ¢ IU0Ca Ha MHHYC. DTO H €CThb
TOYKH MaKCHMyMa.
~ Omsem: 2.
B9. Vapcpa,B,c,py =3Va,Bo,p =3-3=09.
Omeem: 9.
B10. M3 ycnoBus cenyer HepaBeHCTBO S 2> 42.
20t —2t2 > 42; 2t2—10t+21 £ 0; 3 < t < 7. HaumeHbiuee Bpemsit = 3.
Omeem: 3.

7 7 :

. = - . ? y . ]
B1l. ¢/ pos. g 2. Tak kak P, 7, T0o ¥ > 0. CnenoBatesibHO
¢yuxups y(z) BoapacTaer. 3HAYHT, HaUMeHblLee 3HaueHHe y(T) Ha OTpe3Ke
[o;g] paBroy(0) =7-0—2-0+5=5.

Omsem: 5.
B12. ITycTs BTOpO# pabouuii nesaeT z AeTajel B yac, Torja MepBHi aesnaeT
(z — 2) neranu B yac. Tak Kak nepBhiit paGOYH# BHINOJHSIET 3aKa3 HAa 2 yaca

MellJIEHHEe, TO NIOJIYYHM YPaBHeHHe: zsi_ 5 = % +2;, 2, =-9,1z2 =11.Tak
Kakz > 0,roz = 11.
Omeaem: 11.
3z—y , 3y+4x _ _
Cl. Yy to < 3
zly| + 22 — 9% —~ 3 = 2z;
O3:z+#0,y #0.

M3 nepBoro ypaBHeHHs1 cHCTEMBI BbIpa3uM z yepe3 y. [Tosmyunm:
3z2 — zy + 3y? + dzy = —3zy,
3z% 4 6zy + 3y2 =0,
(z+y)?*=0,
T =-y.
IToacTaBuM £ = —y BO BTOPOE ypaBHeHHE CHCTeMBI. T1osyunm:
-ylyl+¥* - y* -3=-2y,
—ylyl+2y-3=0.
1.y > 0: y2 — 2y + 3 = 0. YpaBHeHHe He HMeeT IefCTBHTEILHBIX KOpHeH,
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2.y<0:y?+2y—-3= Oﬁ[y___‘,;

y = 1 — He y[0BJIeTBOpSieT yCJIOBHIO Y < 0.
Hrak, (3; —3) — pelileHHe HCXOAHON CHCTEMHI.
Omsaem: (3;-3).
C2.V = Sapcp - BB (cM. puc. 113). B npsiMoyroJibHOM TpeYToJLHHKE

B AD cornacxo ycnosnio ZDBy A = 30°, cnenoBarenbHo, AD = 1DBl,

DB; = 6+/2. Torna 13 npAMOYTOMLHOTO TpeyrobHuKa BB, D HaxonuM
BB, =/DB} -BD? = 6 (BD = 6 Kax guaroHa/b KBaapara).
3naunt, V = (3v/2)% - 6 = 108.

B, G
m
LA
11\
! \
A, ! l \ D,
1 °
Iy
/ | \
/ | \
! \ \
1 ) S QN R - C
) ,’ \
T, \
1 s \
1 7 \
\
A D
Puc. 113.
‘Omeem: 108.
|7z — 123|(z + 15)(z — 8) >0
cs —Vzt+3z-28 T
vz +9¢Y/(z+9)3 >0
|z + 9] Z=
9 _ T < -7,
ons:{ +3z-28>0, [z>4, e (—9;—-T)U (4;+00).
z+9>0; z>—9;

Pewnm cucremy Ha OJ13. 3ameTHM, YTO BTOpPOE HEPaBEHCTBO BhLINOJHAETCS
NpH BCeX 3HAYEHHAX, npHHagexaumx O3,
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YuuthBas, uTo —v'z2 + 3z — 28 < 0, CHCTeMa PaBHOCH/IbHA CHCTEME
HePaBeHCTB! .
|7z — 123|(z + 15)(z — 8) < 0,

T>-9, o
z < -7,
z>4;
( z> -9,
z < -1, { z > -9,
1) 4 T >4, . o : : ;7,
< 3 !
z< 175, { z <8
| (123 — 7z)(z + 15)(z — 8) < O;
4
2) z> 177’ ~— PELLEHHH HeT.
(Tz — 123)(z + 15)(z — 8) < 0;

Omsem: (—9;—-T)U (4;8].
C4. TlycTb £ — pajiMyC OKPYXKHOCTH, B KOTOPYIO BIIHCAH PABHOCTOPOHHHH
Tpeyro/bHEK. MOTYT peCcTaBHTBCS BA CJIydasi PACHIOJIOKEHHs OKDYKHOCTH.

- Puc. 114.

1. Iposengm O2F || AB u DE || AB (cM. puc. 114), torna ABO,F
i ABED — npsiMOYTOoJIbHHKH. H13 pAIMOYTOJIbHEIX TpeyrosibHHKOB 02 F Oy,

9.3ak. Ne 289
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Puc. 115.

01D03 4 O3 EO3 umeem:

FO, = /1602 — 1282 = 96, DO3 = V(144 + z)2 — (144 — z)? = 24/z.
EO3 = /(16 + z)2 + (16 — z)? = 8/x,

DE = DO3 + EO3 = 32/z, DE = FO, = 96.

32/x=96,z=09.

CTOpOHA IIPaBHILHOTO TPEYTOJILHHKA paBHa 9v/3, a nuiomane

S= ﬁg—‘@g—@ = 60,75V/3.

2. Tlposeném O, F || BC u DE || BC (cwm. puc. 115), torna CBOF
# CBED — npsamMoyrosibHHKH. Y13 npsiMOYrosibHbIX TpeyrosibHEKOB Oy F'O3,
O3 D03 u 0102 F nmeeMm:
O\F = /(z + 144)? — (z — 144)% = 24\/z,
02D = \/(z + 16)2 — (x — 16)2 = 8y/z, EO; = V160% — 1282 = 96;
DE = DO, + EQ; = 8y/z + 96, 8/ + 96 = 24,/z; 16/ = 96, z = 36.
CTopoHa NPaBH/LHOTO TPEYTOILHHKA paBHa 36v/3, a IowWaaL

S = M‘:L‘/g = 972//3.
Omsem: 60,75v/3 wm 972/3.
cs, L+5z ~ %10:1: +252% _ 1 3y/2+52+ bz
1+5z+V10z+2522 8 +/2+5z—+5z
Oll3:z > 0.
YMHOXKM YHCJIHTENL K 3HaMeHaTeJIb NepBoi IpoGH Ka 2 U npeoGpasyeM eé:
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V2 + 5z - 5:1:2:;03 2+ 5z + 5z
V2+5z+V6z)2 8 2+5z-— )
(

YunrniBas, yro Ha O[3 v2 + 5z+v5z > 04 /2 + bz —+/bz > 0, noayuaem
c>0.

2+ 5z — V5%

YMHO)KHM 066 YacCTH PaBEHCTBA Ha , I10 HM:
P V2t bz + oz ot

V2 +5z — \/’5? _1.

V2452 4+ 2

2(v2 ¥ 5z - \/5_1-) = c(v/2+ 5z + v/51),

v2+5z(c—2) + V5z(c+2) =0,

V2 +5z(2—-c) = V5z(2+c), Tak Kax ¢ > 0, To ¢+ 2 > 0, 3Haynut, 2 —¢ > 0.
Torma0<c< 2.

2
20cz = (2—c)?. YuutniBasi, uto ¢ € (0;2], umeem = £22_OL npuld <c< 2.

— )2
-Omsem: = 12—20-;-:an140<(:<2.

C6. ITycts nporpeccus: BospacTaeT (To eCTb €€ pasHoCTb d > 0), B e€ WieHN
paBHH a1, @2,...,0Qn.

O6o3naunm S(z) = a1 — z| + lag —z| + ... + |an — z|.

ITo yeaoBuio S(0) = S(1) = S(2) = 325.

Jlerko BrzeTD, 4TO

—nT + ¢y,

S(z) = { 2i-n)z+c,a<z<aiy,1<i<n—-1,
NE + Cny T 2 Gn;

roe ¢, t = 0,1,...,n — HEKOTOPhLIe KOHCTAHTHI.

Ilyctb n = 2k + 1 (HeuérHo), TorAa S(x) yOLBACT IPH Z < Gk+1 H BO3PACTaeT

TNIPH Z 2 Gg+1, TAK YTO He MOJKET IPHHHMAThb PaBHBIe 3HAUCHHS B TPeX TOUKAX.

Ilyets n = 2k (uétHO), Torza S(z) y6uiBaer NpH ¢ < ag, [OCTOSHHA HA

4) = 325,

|ak; ak+1], Bo3pacraer npu z > ag41. Orcrona § (ak +5

Hmeem: ai, — a; = (k — i)d;

S(ar+2) = ~(k—1)d- 9|+ |-(k-2)d-&|+...+|-&|+|d|+...
+|(k-1)d+4|=|d|((2k-1)+(2k-3)+...+1)=k2d=#.
CaenoBatenbso, ’d = 325; n ’d =1. n’d _ =825 _ 13.

4 25 4 25

10. 3ax. Ne 289
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AHa/orHUHbIE pacCyXKIeHHS L1 YORIBaIOLIeH NPOrpeCcCHH NPHBOAAT K pe-
n’d _ _
3yJabTaTy Jo5 = 13.
Omesem: —13; 13.

Pemenune Bapuanra Ne21
B1. Ha nge Hepenn norpebyercst 17 - 14 = 238 nakeTHKOB, TO €CTh
238 : 25 = 9,52 ynakoBox. Heo6xoaumo xynuth 10 ynakoBox yasi.

Omeem: 10.
B2. Ha ocu «/Iun» B nepuoxn c 14 no 19 deBpansi HaXoAXM IeHb, B KOTOPHIA
Ha6soanoch HanGodbIlee NaBJIeHHe — 18 ¢beBpass; eMy COOTBETCTBYET IO
ocH «JlaBneHne» yuceno 756.

Omeem: T756.
3. 633,45 ___
83.7 677 7 T= 15.

Omeem: —15.
B4.sin ZACD = AD AD (cm. puc. 116).

B C
1,6 2
A D
Puc. 116.

ITo Teopeme IMucaropa AD? = AC? — CD?,

otkyza AD = 1,2 usin ZACD = _53

=0,6.
Omesem: 0,6.
B5.A: 8-20:12+42500- 2 = 6920.
b: 9,5-23-12+2350-2 ="7322.
B: 15-13-12+2300- 2 = 6 940.
Omsem: 6920.

B6. Cropona kpanpara pasua AD = vVAHZ? + DH? = 2+/5 (cm. puc. 117),
TOTAa €ro rowaas pasHa (2v/5)% = 20.
Omesem: 20.
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24
llea
C
A
-
H D
Puec. 117.
B7. —lom, 1’“4 1 —36:5="72.
T 5338 = ;7")2 =
Omsem: 7,2.

B8. Nuddepenmpyeman GpyHKIHA yObIBaeT Ha NPOMEKYTKE B TeX TOUKaX, B
KOTOPBIX NPOH3BOAHAA MeHbLIIe MO0 paBHa HyJISl 32 HCKJIIOUEHHEeM, GbiTh MO-
JKeT, KOHEYHOr0 MHOXKECTBA TOYEK B KOTOPHIX NIPOH3BOAHAA paBHa Hymo. M3
rpauka caemyeT, 4To ¥ < 0 B CJIEOYIOIMX LEKIX TOUKaX: —5; —4; —3; —2;
—1;0; 1; 2; 3. CymMa 5THX LieJIbIX TOYeK paBHa —5—4—3—-2—1+41+42+43 = —9.

Omsem: —9.
B9. I1ycTb @ — cTOpOHA OCHOBaHHA NPH3MEI, h — ee BhCOTA.

SHOB=2SOCH+4SGOKFP=202+4'a'h=202+4ah=
=2.100+4-10-6 = 200 + 240 = 440.

Omaem: 440.

B10. 5 < 8, wt + “; 8, 28t + 32; <8, 16t2+28t — 8 < 0,

4424+ Tt—-2<0, -2<€t <

b et

Taxk Kak no cMeicay 3agaunt > 0, 10t € [ ] ChnenoBare/bHO, MOTO-

4
LHMKIHCT GyJleT HaXOMThCS B 30He QYHKUHMOHHPOBAHHSI COTOBOM CBsI3# 15 Mu-

HYT.

Omasem: 15.
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Bll.y=(z+4) -4
¥ = (@+4) "4+ (z+4)- (59 = e+ (z+4)- 674 = &4 (z+5).
¥Y=0,2+5=0, z=-5.

B Touke £ = —5 npou3BoaHas HCXOQHON GYHKUHH o6pallaeTcsi B HOMb H
IIpH epexo/ie Yepes Hee MEHAET 3HAK C MHHYCA Ha ILIIOC, 3HAUHT, T = —5 —
TOYKA MHHHMYMa HCXOJHO#H (PyHKLMH.

Omasgem: —5.

B12. [Tycre z meraneii B uac nesiaer Bropoii pabousii, Toraa nepsblii paGouui
zenaet (z + 2) neranu B yac. Ilo ycaoBuio 3akas Ha 360 gerasei, ciexo-

BaTesIbHO, BpeMs1 paGOThl BTOPoro paGouero cocTapJseT ? 4, a NepBoOro —

360
z+2

%"2 = % —2; 360z = 360z 4 720 — 222 — 4z; 222 + 4z — 720 = O;
2422 -360=0; z,2=—1%++/1+360;z =18, 72 =—20.
[To cmuicity 3apauu = > 0, 3HauuT, T = 18.

4. CocTaBAM ypaBHeHHe:

Omaem: 18.
(x+2)2+ V22 + 4z 4+ 19 = 57,
Cl. 2
yv'=z-1

M3 BToporo ypaBHeHus nosyuaem: = > 1.
Pewsm nepBoe ypaBHeHHE CHCTEMBI.
2 +4r+4+ V22 + 4z + 19 = 5T,
2 +4z+19+V22+ 4z +19-72=0.
3amena Va2 + 4z +19=t, t > 0.
t2 4+t - 172 =0, orciona
t1=8, t2=-9<0.
Vzi 44z +19 =8,
z? 4+ 4z + 19 = 64,
z?4+4z-45=0,
Ty = 5, Iy = —9,
T He YJOBJIETBOPSET YCJIOBHIO = 2> 1.
y'=5-1,
y =32
Omeaem: (5;—2), (5;2).
C2. [IpsmeM 2/1HHY CTOPOHBEI OCHOBAHHSA [MHpaMU/IbI 32 elHHHUIy. Torna
AB=BC=AC=DH=1.
OnycTam H3 Touks K nepnenauxyasp KM na ABC. Tak Kak oTpe3ok AH
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Puc. 118.

siBasercs npoexkuner orpeska AD va ABC, 1o M € AH. Otciona ZKHA —
HCKOMbIA. AH — pagHyc OIHCaHHOM OKOJIO IPABHJILHOTO TPeyroJbHEKa ABC

OKPYXXHOCTH, T0 AH = 3?

KM — cpenHsas JMHASA AHAD (rakkak AK = KDu KM || DH Beugy
KM 1L ABCuDH 1 ABC). Orciopa KM = 2H _ 1.

2 2
_AH _ V3
MH'---—2 =6

_KM 6 _ e

teLKHM =y = 5 75 = V'3, anawt, ZK HM = 60°.
Omsaem: 60°.

C3.3%* — 2""% > 2'+% 4951 3% _ga-1> 2z+% +2=+g

m(l--) 27(2v2 + 4v2), 9°- 8 > 2% .64/3, 2,/—212,

8
9= 27 (9) 5 (9)"°
Z1l= P .
%253 ( ) (2) » 2215

Omesem: [1,5;+00).
C4. BBe1éM npsiMOYTOJIbHYIO CHCTEMY KOOP/IHHAT C HayaJIoM B Touke A, ocsIMH
Oz v Oy, npoxoAsiuKMH Yepe3 ToYKH B u D cooTBercTBeHHO (cM. puc. 119).
Torna A(0;0), B(2;0), C(2;1), D(0; 1).

[Tycrs K(z;0). Toraa KA= (—=;0), KD = (—=;1), KC= (2 —z;1).
o yeaosuio ZAK D = ZCK D, uto paBHOCHIbHO paBeHCTBY
co8 LZAKD = cos ZCK D. Bripaxkasi KOCHHyCHI uepe3 CKaJapHbIe IPOH3Be-
OeHHs, TIoJTyyaeM:
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L 4o c
A B K *
Puc. 119.
z? _ —z(2-x2)+1
lz| - vVz2 +1  Vz2+1-/(2-z)2+1’

z2 —2r41
Vi —4z +5
|2|lvz? -4z +5 =22 -2z + 1.

Yuutnipag, uto |z| > 01 22 — 2z + 1 > 0, noaydaem
72(z? — 4z + 5) = 7% + 422 + 1 — 423 + 222 — 4z,
z2—4z4+1=0,

z 2=ii"—2i1_2=2i\/§.

|z} =

Momyuumu: AK = 2 + /3. Auanornuso CL = 2 + /3.
Ilpu AK = CL umeem: AKCL — napajuieJIorpamm,
Sakcr = AK - AD =2+ /3.
[ipu AK # CL umeem: AKCL — Tpaneuus,
Saxcr = %(AK+CL)-AD= % 2+V3+2-V3) =2
Omsem: 2 —V3; 2; 2+ 3.
C5. [TycTb naHHLIE ypaBHEHH A UMEIOT JBa OOILUMX KOPHA 1 X T3. Haftnem 3Ha-
yeHus napamerposa u b.
PaccMoTpHM NepBoe ypaBHeHHE.

2z2—az-s=o,x2-£2’-z-4=o.

Tak KaKk uHcsia T H T ABJAIOTCH €ro KOPHAMH, TO 10 TeopeMe Buera uMeem

{$1+.’E2=-;-,

1T = —4.

Bropoe ypashenne 23 + bz — 16 = 0 ©MeeT KOPHH T'1 H T2 H TPETHII KOPEHb
z3. IHBIMH CJIOBaMH, NIpH JII060M 3HAYEHHH Z BhINOJIHAETCA
P +br—16=(z—2;)(z — z2)(z — 23) =
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=z - (1'1 + 2+ 1‘3) x4 (231.’2:2 + 123+ .’L‘2$3) ‘L — T1L2T3 =
=1z% — (21 + T2 + x3) - 2 + (2172 + 23 - (T1 + T2)) - T — 21 T273.

TToncTaBHB BMeCTO T + =9 3HaueHHe 2, a BMecTO 179 — —4, NOIyUHM

23 +bz—-16=12% - (£+x3) 4 (—4+ g:::;;):v—i—4:z:3.

2 2
Tak Kak TOJy4E€HHOEC PABCHCTBO BRHIINIOJHACTCA IIDH JIOGHIX 3HAYEHHAX T, TO
HMeeM CHCTEMY ypaBHEHHﬁ
a
5 tza=0
2 3 ’ a=2§,
b=-20
—4 + g:l,‘3 = b, ’
2 I3 = —4.
4z3 = —16;

IToacrapus 3Havenue a = 8 B epBoe ypaBHeHHe, NOAYYHM T2 — 4z — 4 = 0.
KopHH 3T0ro ypapHeHHsl paBHhI T3 = 2 — 2v/2, Tp = 2 + 2v/2.
Omeem: a = 8,b= —20,z;2 = 2+ 2V2.

C6. 3ameruM, uto ecsH napa (z,y) ABIseTCs pelileHHEM HCXOJHOrO ypaBHe-
HHS, TO Napa (z, —y) TaKkKe SBJSETCH €ro pelleHHeM, No3ToMy GyeM pac-
CMaTpHBAaTh TOJILKO 3Ha4YeHHs Y > 0.

PaccMoTpHM nBa cJryuast.

1) z — 4éTHo, T0 ecTb = 2n, n € N. B 3ToM ciaydae umeeM
4.3" —y2=35,(2-3" —y)(2-3" +y) = 35.

Tak Kak KaxAhlif MHOXHTENb SBJISETCS LeJbIM YHCJAOM H BRIpaXKeHHe
2. 3" + Y npnnnmae'r TOJIBKO TOJIOJKHTEeJIbHBIE 3HAUEHHH, TO ITOCJIe[HEe ypaB-
HeHHe paanocmu;uo

{2-3"—y=5, {4-3":12, {n:l,
2.3"+y=1, 2y = 2, y=1,
2.3 —y=1, 4.30 =36, n=2,

2-3" +y =35 2y = 34; y=17.

Takum 06pa3oM, B JaHHOM CJIydae NoJy4yaeM pellieHHs! HCXOQHOTO YPaBHeHHs
(2;1), (2, -1), (417), (4;,-17).

2)z — HeuérHO, TOecTb = = 2n+ 1, n € N. B atoM ciyuae 4 - 3* penurcs
Ha 3 HaueJo, y? npH neneHrH Ha 3 gaer octaTku 1 win 0 (KaK KBajpar LieJioro
yucJa), a yucao 35 genurcs Ha 3 ¢ octaTkoM 2. Takum 06pa3oM, B JAHHOM
cJyuae ypaBHeHHe 4 - 3 — y? = 35 He HMeeT pellleHHi B Le/IbIX YHCJIAX.

Omeem: (2;1), (2; -1), (4;17), (4, -17).
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PeweHue BapruanTa Ne22
B1. 3a 7 aannatuit 6e3 aGoHeMeHnTa Caiua 3amiaThia 6u 320 - 7 = 2240, 31a-
4HT, OHA CIKOHOMHNA 2240 — 1870 = 370 pyGJei.

Omaem: 370.
B2. Ilo pucynky no ocu «T>» onpegessieM HaHOOJLLIYIO TEMIEPaTypy B Ie-
pHox ¢ 12 no 15 ¢espansi. HauGosbas TeMneparypa pasHa 5°C), oHa Gulia
JOCTHTHyTa 14 deBpans.

Omaem: 5.

1—-2z

B3- m’ == _3-
Ol3.z # —13.
1-22=-3(z+13),1-2r+3x+39=0, z+40=0, z=-40.

Omsem: —40.
B4, ZA = ZC (cm. puc. 120), cos£B = co08(180 — £C) = —cos £C =

= VI8’ 0 < - [1- é-g = —%;cosB = —0,875.

B c

A D
Puc. 120.

Omsgem: —0,875.
B5.A: 6,5-15-16 4+ 3670 - 2 = 8900.

b: 9,6-20-154 3200- 2 = 9280.

B: 13,2-15-154-3250 - 2 = 9470.

Omsem: 8900.
B6. [Taouaas pom6a paBHa IOJOBHHE NPOH3BEACHHSA AHaroHanen. Jinaronans
pom0a, H306paXKEHHOrO Ha PHCYHKe, paBHhi 6 H 10.

CaeoBaTeNbHO, Spomﬁa = % -6-10 = 30.

Omeaem: 30.
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B7.2c—-T7++vV4z2 - 202+ 25=22— T+ /(2 — 5)2 =22 — T+ |2z —5|.
[Toacrasum = = 2,5, mosnyuum 2z — 7 + |2z — 5| = —2.
Omesem: -2.
B8. Ecaim kacaTesbHast napasuienbaa npsiMoli y = 0-z+15, To oHa napauiess-
Ha ocH abcumcc. KacarenbHas k nanHoMy rpadHKy ¢yHKUMH TapaJiiesbHa OCH
abclMce B TOYKAX MAKCHMYMa H MHHHMYMa, TO €CTh B IISITH TOYKAX.
Omesem: 5. ‘
B9. [Iycts @ — cTopoHa oCHOBaHHA NPU3MHK, h — BRICOTA NPA3MAI (H LHJIHH-
zpa), R — paasyc 0CHOBaHHA LIMJIHHAPA.
S6ok. np. = 4ah, 4ah =12, 8a=12, a=1,5.

2R =g, R=%=1§§=0,75.

Omesem: 0,75.
B10. [(t°) = lo(1 + at®), 10(1 + 1,2-1075¢°) = 10 + 11,4 - 1073,
10+12-10754° = 10+11,4-10-3, 12-10-5¢° = 11,4103, t° = %%:-,
t° =0,95-102%, t° =95

Omsem: 95.
Bil.y=(2-1z1)-€>=.
¥ = (2-z) - "+ (2-z)-(62%) = —e?7—(2—z)-€2% = €27 .(z-3).
¥y =0 z=3.

B Touke £ = 3 npou3BoaHas HCX0AHOMH (YHKUMH 06paliiaeTcs B HOJb K PH
nepexofe yepe3 Hee MEHsIET 3HAaK C MMHYCA Ha ILTIOC, 3HAUHT, £ = 3 — TOuKa
MHHHMYMa HCXOJHO¥H (PYHKIHH.

Omeem: 3.
B12. [TycTs = neraneii B yac aesiaeT y4eHHK, Toraa (z + 1) netanb B yac je-
JlaeT Macrep, xlf_61 4y — BpeMs JIJis1 H3roToBJenys 126 netaseit Macrepom,
143

=, "I BPeMsl 115l H3TOTOBJICHNS 143 neraneft yuennkoM. CoCTaBHM ypaBHe-

Hye: %w = l%"!; 126z +2z(z+1) = 143(z+1); 222 — 150143 = 0;

= 13, Iy = —5,5.
Tak kak no cMeicary 3aaud z > 0, To £ = 13.

Omeaem: 13.
22—Vl -z +10=z+2,
Cl1. ez 2

M3 BTOpOro ypapHeHus noayyaeM: z > 2.
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Pelnm nepsoe ypaBHEHHE CHCTEMBI.
22 —24+10-v22—z+10-12=0
3ameHa VT2 —z+4+10=¢t, t > 0.
t2 —t — 12 = 0, oTciona
ti =4, tp=-3<0.

VZ-z+10=

z2 — 2+ 10 = 16,

-z -6=0,

Ty = 3, Ty = —-2,

T9 He YAOBJETBOPAET YCJIOBHIO 2> 2,
2 _

v¥=3-2

y==l.

Omegem: (3;-1), (3;1).
C2. Ipumem pyuny SH 3a epunnny. Torna AC = BD =2, AH = -A?-C- =1

(TaK XaK H — ToYKa nepeceueHus Auaronane ksaapata ABCD). OnycTam
u3 Toukd K nepneHaukynsp KM na ABCD. Vimeem: KM || S H; npoexusei
orpeska AS Ha ABC sBasiercst otpesok AH = M € AH.

Puc. 12].

W3 AASH no teopeme [Tudaropa: AS = vVAHZ + HS? = /2.
AAKM ~ AASH (no | npu3naxy: ZA obupi, ZAKM = ZASH xak
co6cTBeHHbe). OTc0za

AM _ KM _ AK _
AH = SH ~ AS ~

AH _ 1 SH _ 1 CAm a1 1_2
AM=22 = 3 KM =22 = 5 ME=AH-MA=1-3 =

3
Torna TanreHc nekomoro yraia K HM moxxeT 6HTh HafigeH H3 AKHM

1 (1' K. K nenut AS B oTHoOlLIeHHH 1 : 2).
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tgskHM=EM _ 1, pepgpr— a.rctg%.

MH 2
Omsem: arctg %
€358 — g7 > 2 4t 457, FHEoE > g loge
1
5°(53 —573) > 5.8%, 5.5"3.(5-1) > D.87, 57.4.5°3 » 9.g=,
4 “4 4
4
8* -4 8\* 813 4
a5y (3) <(5) » T3

e 4
Omsem: ( 00; 3].
C4. BBes1éM npsiMOYTOJ/IbHYIO CHCTEMY KOODAHHAT ¢ HA4aJIoM B TOUKe A,
K € Oz, D € Oy{(cwm. pre. 122).

L b Po

A B K *
Puc. 122.
Ilycrs pnusa BC = AD = k. Torna amna AB = 3k u A(0;0), B(3k; 0),
C(3k; k), D(0; k).
Iycrte K(x;0). Toraa m(—x; 0); EB(—:::; k); Iﬁ(Sk —z; k).
ITo ycnosuiw ZAK D = ZC K D, 4To paBHOCHJIbHO PaBEHCTBY

cos ZAK D = cos ZC K D. Bripaxas KOCHHYCH YIVIOB uepe3 CKaJsipHbie [po-
H3BeJIEHHS, TTOJTydaeM:

T _ —z(3k — ) + k?
lz| - VE2 + k2 Vo2 + k2. /(8k — )2 + k2’
z2 — 3kz + k2

lal = Vz? — 6kz + 9k2 + k2’

|z|vz? — 6kx + 10k2 = z? — 3kz + k2,

z2(z? — 6kz + 10k2) = z4 + 9k222 + k* — 6kz® + 2k%x? — 6k3z,
k2z2 — 6K3z + k¢ = 0,
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(%)2—6%+1=0.

3amena % =t t2—-6t+1=0,o0rciona t12 = Qihz—‘/ﬁ =3+ 2V2,

T12 = (31 2V2)k.
Nonyunmu AK = (3 £ 2v/2)k. Ananormuno CL = (3 £ 2v2)k.
[lpu AK = CL umeem: AKC L — napaJjuiesiorpams,

Sakcr = AK - AD = (3 £ 2v/2)k? = 3 (no ycsioBHio0).

(3 + 2v2)k? = 3, (3 -2v2)k? =3,
2___3 2_ 3
k 3+2v2’ k 3-2v2°
g2 3B-2v2) . x2 — 33 +2v2

9-8 ° ' 9-8 °
k=+v9-6v2= k=+v9+6V2=
=v6-2-v/6-vV3+3= =v6+2-v6-vV3+3=
=v6- V3. =6 +3.

[Tpu AK # CL umeem: AKCL — Tpaneuus,
SakcL = %(AK +CL)-AD = %(3 +2V2+3- 2\/§)k2 =3,

32 =3, k*=1, k=1
Omeem: V6 —V3; 1; V6+ 3.
C5. YpapHeHH e TpeTbel CTENEHHU C KOPHSIMH T1, T H T3 HMeeT BHIL
(z - z1)(z—z2)(z - 23) =0
23 — (21 + z2 + 73) - 2?2 + (122 + 73 - (T1 + T2)) - T — T1Z223 = 0.
[lycTh naHHEIE YpaBHEHHs HMEIOT B OGLIMX KODHS Z1 M T2, TOTAA
323 + bz? - 25 = (z — 71)(z — 22)(37 — 73)
uzd —az+15 = (z — 1) (z — 22)(z — 74),
Tlle T3 M £4 — HEKOTOPbIE BEILECTBEHHbIE YHCA.
O603HauuM ¢ = — (1 +Z2), d = 2122, TOrMA (£ —21) (2 —22) = 2%+ cx +d,
OTKyZia HMeeM
323 4+bz2—25 = (22 +4cz+d)(3z—73) = 323+ (3c—x3)z%+(3d—czx3)z—dz3
23 —az+15 = (22 + ez +-d)(z —z4) = 2° + (c—z4)2% + (d — cx4)z — dz4.
Iosyuaem cucTeMbl ypaBHeHHIA:
3c—z3=>b, (1) c—z4=0, (4)
{ 3d—cz3=0, (2) { d—czg = —a, (5)
dzz = 25; (3) dzgy = —15. (6)
PaccmotpuM ypaBHenrus (1), (3), (4) 1 (6).
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b= %c,
z3 =3c—b, 3(3c — b) = —5¢,

T4 =¢,
Ty =¢, T4 =¢C, {
dzz = 25, z3=3c—b, T3 = —%c,
3x3 = —bzy; dzy = 25;

d=-15

\ c’

[Toncrapum HafiieHHble 3HauYeHHs B ypaBHeHHe (2):
3-(-2) —c-(-3¢) =0, 9,29, c=3
c 3 c 3

[Toncrasus ¢ = 3 B ocTajbHbIE ypaBHERHSA, oayuuM b = 14,d = —5,a = 14.
(z—21)(z —22) = 22 +cx+d = 2%+ 32— 5, oTKyna £ 2 = —1,5+0,5v29.

Omsem: a = 14,b= 14,212 = —1,5 £ 0,5v/29.
C6. 3ameTnM, uto ecu napa (z,y) ABIAETCS PeLIEHHEM HCXOIHOTO ypaBHe-
HHH, TO napa (z, —y) TakkKe ABISETCA €ro pelleHHeM, Mo3ToMy GyaeM pac-
CMaTpHBaTh TOMLKO 3HaUeHHs y > 0.

Paccmorpu zBa ciryyasi.

1) z 4étHO, TO ecTb = = 2n, n € N. B 3TOM ciyuae nmeem
227 _ o2 = 63, (2" —y)(2" + y) = 63.

Tak xaK KaKIblit MHOXKHTEJIb SIBJAACTCS LIe/ILIM YHCJIOM H BhIpaxeHHe 2" +y
TNIPHHAMaET TOJILKO NTOJIOXKHTeJIbHEE 3HaUeHHs, TO NoC/Ie/iHee YpaBHEHHE paB-
HOCHJIbHO

My =1, [ [ 2.2 =16,
{2"+y=9, {2y=2,
{2"—-y=3, {2~2"=24, -
2" 4+ y =21, 2y =18,
2t —y=1, 2.2" = 64,
_{2"+y=63, _{2y=62;
[ [n=3,
{yi
n=1log,3+2,
{vos
n=3>5,
L{y=31.

TaxuM 06pa3oM, B JaHHOM CJIydae NoJy4aeM pelleHHS HCXOOHOrO YPaBHEHHS
(6;1), (65 —1), (10;31), (10; —31).
2) T HewéTHO, TO ecTb ¢ = 2n + 1, n € N. B stom ciyyae 22°+1 npu



144 Peliienne BapHaHTOB TECTOB

LeJIeHHH Ha TPH JaeT OCTaTOK 2, y2 npH neJieHuH Ha 3 AaeT ocTaTKu 1 win 0 (kak
KBaJpar LieJIoro 4ncJia), a uncdio 63 nenurcst Ha 3 Hauesio. Taxkum oGpa3oM, B
JaHHOM CJlyyae ypaBHerHe 2° — y? = 63 He UMeeT pellleHHi B LeIbIX YHCIaX.

Omsem: (6;1),(6;-1),(10; 31), (10; —31).

Pewenne Bapnanta Ne23

B1. CroumocTs onHoro 6uiera pasHa 300 pyGaeit. Bunet cTynenta xynoxe-
cTBeHHOro yuuauia ctout 0,4 - 300 = 120 py6aefi; 52 Takux Guiera CTORT
52 - 120 = 6 240 py6aeit. Torma octanbHble Gusterht cTosaT (73 — 52) - 300 =
= 6 300 py6aieit. 3HauHT, B Kacce AO/LKHO GHTh 6240 + 6 300 = 12 540 py6-
JIeH.

Omeem: 12 540.

B2. 3a nepuon ¢ 28 siHBaps no 15 (peBpass CpeHECYTOUHAS CKOPOCTb BeTpa
He npesblaia 7,5 M/c B caenywomye aau: 28.01, 29.01, 31.01, 2.02 u 7.02.
Hroro 5 guei.

Omeem: 5.

B3. O13: = # "%-

L0 322 4 4o =246 327 +32-6=0; 21 = 1,2, = 2
HauMeHbInHi KOpeHb ypaBHeHHS paBeH —2.
Omeem: —2.

B4. cos ZABC = cos(180° — ZCBH) = — cos ZCBH (cM. pue. 123).

H B A
Puc. 123.

BH -2 _
Tak kak cos ZCBH = BC ? AB = BC, 10 cos ZCBH 25 = 0,8.

Torma cos ZABC = —0,8.
Omeem: —0,8. .
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BS5. Beero tpeGyercs 3akasath 50 0,3 = 15 (M?) cTeksa. 3anoHEM Ta6aHLy:

®upma| Llena 15m2 |Peaka n mandoska| Hroro
crekaa (py6.) | 50 crékoa (py6.) |(py6.)
A |380-15=5700{ 50-81=4050 9750
b [410-15=6150{ 50-78=3900 (10050
B |415:15=6225| 50-73 =3650 9875

Cambiit nemépnifi 3akas 6yaer cTouTh 9 750 py6aedi.
Omaem: 9750.
B6. SmprN = SaBcp — Samn — SnFp — Sper (cM. puc. 124).
Sascp = 9-6 =54 Saun = L1 =35 Sypp =23 =3

3:9 _ 27

SBC’F = —-2—- = '2— = 13,5
HTaK, SMBFN =54 — 3,5 -3- 13,5 = 34.

B C
o~
-~
~LF
/
4 — D
Puc. 124,

Omaem: 34.
B7. YuntniBasn ycioBue 3 < a < 7,5, NOJy4HM:
Vie—22++/(ea—3)2++/(2a—15)2=a—2}+|a—3|+|2a — 15| =
=a-24+a-3-2a+15=10.

Omsem: 10.
B8. Ha npomexxyTke [—3; 10) Touek skcTpeMymMa QyHKUMH y = f(z) poBHO
natb. Cymma ux a6cupce pasua: (-2} + (—1)+2+4+ 8 =11.

Omsem: 11.
B9. Tak kaK Sqa,0,¢ = 2544,N,N,'Sa4,8,B = 2544, MM H
SeB,c,c = 25MM, N, N (cM. pHc. 125), To
S6ok.ABCA,B,C, = S4Acic + Saa BB+ SBB.CIC =
= 2544, N + 2524, MM + 25MMmy N =

= 2S60x. AMNA, M, N; = 218 =36.
Omaem: 36.
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Puc. 125.

B10. IIpu BpaumieHH: Bengpka Boja He GyNeT BLUIHBATLCS M3 HEro, eclH B
BepXHefi TOUKe TPaeKTOPHH CHJIA JaBJIEHHs BOAbI GyAeT HeOTPHLATENbHA, TO
€CTb HeoGXOMMO BhINOJIHEHHe ycioBus P 2> 0. Pemasi 310 HepaBeHCTBO, N0~

o (V2 . v? .2 a2 .
yanm: m(—L- _ g) > 0; m(m _ 10) > 0; 02 > 10-0,729; 2 > 7,29;
v € (—o0; —2,7) U [2,7; +00).

Tak kak no ycJoBuo v > 0, TO MHHEMaJbHas CKOPOCTDb, C KOTOPOA Hao
BpalliaTh BeIEpKO, UTOGH! BOJa He BLIMBAJACh H3 Hero, paBHa v == 2,7 (M/c).
Omesem: 2,7.

2

7 (z+6)In2’
TIpu z € [~5,5; 0] BemmosHsAeTcs HepaBeHCTBO Y’ () > 0. CrenoBaresbHO, HA
oTpeske [—5,5; 0] dyHkuus y(z) Bo3pacTaer. 3HauuT, HaHMeHblIee 3HaueHHe
Ha oTpe3Ke (PyHKUMS IPHHAMAET Ha €ro JIeBOH rPaHHULIE, TO eCTh
Yuanm. = Y(—5,5) = 6 (—5,5) — log, (0,5)2 = —33 + 2log, 2 = —31.

Omsem: —31.
B12. Ilycts = neraned uumdyer MacTep 3a OQMH Yac, TOrAa yYEHHK 3a OJUMH

264
r

Bil.y = 6z — logy(z + 6)% = 6z — 2logy(z + 6),y' =6

yac uumdyer (z — 6) aeraneit. Torna 4y — BpeMsl paGoTH MacTepa,

256
z—6

y — BpeMsi pabOTHl yueHHKa.

CocTaBHM H pellHM ypaBHEHHe: % — %1 =4, (z—6)#0, z#0.

256z — 264(z — 6) = dz(z — 6); 4z — 16z — 1584 = 0; 2 — 4z — 396 = 0;
1 = 22, o = —18 — He YAOBIETBOPSIET YCJOBHIO.
Omesem: 22.
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C 2cosz —/y+1=0,
1. 92sinz | 4,/7 — geinz+2 | ogsinz+3
Oo3:y+1=20;y > —1.

IMycrs t = 2%°= ¢ > 0. Toraa BTopoe ypaBHEeHHe CHCTEMBI [IPHHUMAET BHIL;
t24+4v2 =4t + V212 — (4+V/2)t +4v/2 = 0. Erokoprn t; = 4, ta = V2.
3nau#rT,

geinz — 4 sin:r;—2
[ 20 = /2; | sinz = 5,

sinz = 2 He HMeeT pelUeHH, Tak Kak |sinz| < 1)

z=(— 1)""r + nk, k € Z (ypaBHeHue

W3 nepBoro ypaBHeHHsl CHCTEMH CJIEAyeT YpaBHeHHe 2¢cosz = (/y + 1.
CuenoBatenbHo, cosz > 0. 3Hauut, £ = % + 27k, k € Z — xopHH
BTOPOTO YpaBHEHHSI CHCTEMBI, YIOBJIETBOPSiIOILMe ycJoBhIo cosz > 0. Torza

COST = Co8 (% + 21rlc) = %—5- H NlepBoe YpaBHEHHE CHCTEMbl IPHHHMAET BHIL

2. 3[ = /y + 1. Ero kopeus y = 2.

Omsem: (% + 2mk; 2), ke2Z.

C2. B AABC surnonusiercs paseticrso AB? = BC? + AC? (cm. prc. 126).
CrepnoBarenbHoO, o TeopeMe, o6paTHoi Teopeme Ilndaropa, ZBCA = 90°.

~AC _3
Torgacos ZA = EB-F

Tak kak AN = BN, 10 AN = 2,5. Auanoruuno CM = %CC& = 6.

[To Teopeme kocunycos st ACN A:

CN? = AC2+ AN2—2.AC- AN -cos LA = 9+6,25—2-3-2,5-g— — 6,25.

Paccmotpum AMCN. Tak Kak HCXOAHaS IPH3Ma NpsiMasi, TO
ZMCN = 90°. ITo Teopeme [Tuparopa MN = /CN? + MC? =

= V/BIBFB=35.

Omeem: 3.,5.
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A
Puc. 126.
C3. vz —2-log|,_5(z* +2 - 5) < 0.
(22,
x—220, z#4,c#2,x#3, z>2
o &y
0113: = —3| #0, < z< 1= 21, T #3,
|$—3|#1, 2 23#4
z2+z-5>0; > =1t v2l '
\ 2

Tak KaK v/ — 2 2 0, To JOCTaTOYHO HAaATH pelleHHs] HepaBeHCTBa
Iogh,_:,l(a:2 + = — 5) < 0, KoTOpO€e PABHOCHJILHO COBOKYTIHOCTH:

[ (2<z<4,
|z — 3| <1, { z £ -3,
{3:2+:c—5>1, [:1:22, 2<z<4,
le—3]>1, z >4, [—3<:c<2.
{22+z—5<1; {[z(Z,
-3<z<2

Yunrnieas O113, nomyunm z € (2;3) U (3;4).

Omsgem: (2;3) U (3;4).
C4. BoamoxHH apa cayvas (cM. puc. 127).

1. LieHTp onHCaHHOR OKPYXKHOCTH To4Ka O JIQKHT BHYTPH TparneLyy.

[Tyctb M N — BricoTa Tpaneund ABCD, npoxoasilas uyepe3 cepeau-
Hul ocHoBaHuA. Toraa, Hcnosb3ys TeopeMy [Indaropa ans cooOTBETCTBYIOLUHX
TPEYTOJILHHKOB, NOJy4YHM:

AC = VAH? ¥ CHE;
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D B ~.C 2) B C

g

0\ <
.
2
[T
X
)

Puc. 127

OM = JOTT=CI? =\ (VB)" - (8) = Y11,
ON =+ODZ —DN? = /(v5)* -22=1.

TaxxaKCH=MN=OM+ON=@+1,To

AC=\/(§+3)2+(@+1)’=\/m.

2. LleHTp onuCaHHOM OKPYXKHOCTH TOUKa O JIEXHT BHE TpaNelHH.
B nasHOM ciyuae paccyXIeHHsi aHaJIOTHYHH 1. 1 32 HCKIIOUEeHHEeM TOro,

qrocH=MN=0M—0N=@—LromaAcm/m-\/ﬁ.-

Omsem: /16 + /11.
C5. PaccMotpum dyurumH f(z) = 422 — 4z — (a®* —4a + 3) u
9(z) = az(a—2+x) = ar®+a(a—2)z. X rpadukamu npu a # 0 ABIAIOTCS
napa6osnl. O6o3naunM D = 16 +4-4- (a2 —4a+3) = 16(a —2)* > 0 —
I¥CKPHMHHAHT ypaBHeRrus f(z) = 0.

. Ecsim D = 0, To HepaBeHcTBO f(z) < O HMeeT eAHHCTBEHHOe pelue-~

Hee. [Ipua = 229 = -;- — KkopeHb ypaBHenns f(z) = 0. [Ipu atom moGoe

JefCTBHTe/bHOE 3HaYeHHe T YIOBJeTBOpseT HepaBeHcTy g(x) = 2x% > 0.
3HauHT, @ = 2 YAOBJIETBOPSET YCJIOBHIO 3a/la4H.

II. Ecain D > 0, 1o peiuenueM HepaBeHcTBa f(z) < 0 ABAsgeTCs 0OTPe30K
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[%1;23), rie z1, T2 — xophH ypashenus f(z) = 0; 21,23 € {3 72 : }

1) Ecaiz @ = 0, 10 Mm0Goe KeACTBUTENLHOE YHC/IO YAOBJIETBOPSET Hepa-
BeHcTBY g(z) = 0, a pelreHnem HepaBeHcTBa f(z) < 0 sBJIseTCA OTpe3oK
[—0,5; 1,5]. 3naunT, @ = 0 He yAOB/ETBOPSET YCJAOBHIO.

2)Ecma # 0 a # 2, To npH a < 0 pelieHneM HepaBeHcTBa g(z) > 0
AIBJISIETCA OTPe3oK [z}; 5], a npr @ > 0 peimenueM HepaBeHcTBa g(z) = 0
fABJIAETCA MHOXKeCTBO (—00; 7] U [x5; +00), rae i, x5 € {0;2 — a} — KopHH
ypaeuenus g(z) = 0.

PoBHo oaHo pelenye HepaBeHCTBa f(z) < 0 MOXET ABAATLCA peLleHHeM
HepaBseHCTBa g(z) > 0, TOJIBKO KOTAA OJIHO H3 UHCeJ Ty, T2 COBIAZIAET C OHUM
H3 yHcea T}, 5. Bo3aMoXHH yeThipe ciryyas.

a) 3 '2' 8 — 0. Torna a = 3. U3 pucynxa 128 caenyer, uro a = 3 He
YIOBJIETBOPSIET YCJOBHIO.
fX)<0 -1 @ 1 x
gx)=0 0
Puc. 128.
6) 3 ; 8 — 2_q. Torna a = 1. U3 pucynka 129 caefyer, uTo 1Ba pellleHHs

z = 0uz = 1 HepaBeHcTBa f(z) < 0 ABAAIOTCA PELICHHSAMH HEPaBEHCTBA
g(z) 2 0. 3nauMT, @ = 1 He yAOB/IETBOPAET YC/IOBHIO.

fix)<0 Om 1 !x
gx)=0

Puc. 129.
B) -‘L%—l = 0. Torna a = 1. toT CaIyua# yxKe pacCMOTpeH.
r) a; 1_y —a;a= g M3 pucynka 130 caexyer,
2
fix)<0 0 @ 3 x
g(x)=0 1
3
Pmuc. 130.

qroa = % He YI0BJIETBOPHAET YCJOBHIO.

Omesem: 2.
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k n
C6. PaBenctBo (n%) = (;15) BHITIOJIHSIETCA TOTAA H TOJIBKO TOTIA, Koriaa

((%)ky = ((—1’;)")5,1'0 €CTh KOraa (—};)k = (%)" & kln% = n-ln%
#%lnk= %lnn#f(k)=f(n),rnef(a:)= %lna:,:c>0.

Tak kak f'(z) = —-;_17 Inz+=.==-2E51E 19

{ fl(z) 20,0<z<e,
f(z) <0,z 2e.

3naunt, pynxumst f(z) Bospactaer Ha unrepsae (0; €] u yGHIBaeT Ha HHTEpBa-
Je [e; +00). Tak kak k < n, T0 paBencTBo f(n) = f(k) BHIOMHSIETCH TOTAA H
TOJILKO TOTAI3, Koraa k < e < m, To ecTb k = 1 wiu k = 2. I1pu aToM Kaxkaomy
3HaUEeHHIO k COOTBETCTBYET He 60Jiee OHOTO 3HAUECHHS 7.

IMyctb k = 1. Torna f(n) = f(1); %lnn = 0. CnegoBatensHo, n = 1.
ITporuBopeunt Tomy, uto k < n.

[Tyets k = 2. Torma f(n) = f(2); %lnn = %lnz. STOMy ypaBHEHHIO

YIOBJIETBOPAET EXHHCTBEHHOE 3HAYeHHe i = 4.
Omeem: k=2,n =4,

Pemenne Bapuanta Ne24
B1. CrormocTs JiuTpa Kedupa 110 NOBLILICHHS LEeHk! paBHa
32,2:1,15 = 28 (py6.).

Omasgem: 28.
B2. 3a nepuoa ¢ 12 no 19 deBpasa HaHMeHbIIAS CPEAHECYTOYHAS BAAXKHOCTD
BO3[yxa cocTaBmia 71%. 3To 3HaueHHe BIXKHOCTH GbLI0 JOCTHTHYTO 19 deB-
pajsi.

Omsem: T1.

B3.22422~8=0; 1320 =-1%2y/1+8=-1%3; z; = 2,2, = —4.
Haumenbunit KopeHb ypaBHEHHS paBeH —4.

Omsem: —4.
B4. ctg LABC = ctg(180° — ZCBH) = —ctg ZCBH (cm. puc. 131). U3
ACBH naiiném BH o teopeme [Iudaropa: BH = vVCB? — CH? =

= /132 — 52 = 12. Torna ctg ZCBH = g—g = % =2,4;
ctg LZABC = -2 4.
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H B A
Puc, 131.

Omsem: —2,4.
B5. Bcero Tpe6yetcs 3akasath 35 - 0,44 = 15,4 (M?) creksa. 3anosiHum Ta6-
JIHLY:

®upma| Lena 15,4 M? |Pe3ka u waudorka| Hroro
crekaa (py6.) | 35 créxoa (py6.) {(py6.)
A |[540-154=8316( 80-35=2800 |11116
b |550-154=8470f 76-35=2660 |11130
B |565-154=8701| 74-35=2590 |11291

Cawmulit newésnlii 3aKa3 Gyzet cTouTb 11 116 py6Jiei.
Omaeem: 11116. .
B6. SaBcp = SMNEF — SamB — SBnc — Spce — Sapr (cm. puc. 132).
2.5 2.6

Spce = % =2,SapF = % =24,

I/ITaK,'SABCD =70-5-6—2-24 =33.

Omaem: 33.

18 65/33/5 _ 11 1{’/T 18 2145 a —-11 214\5/"
14 %9 %a 14 214\/— =

_(8-1n%a 7 _ .
Ty 1

Omeem: 0,5.
B8. KosmuecTBo Touek MakcHMyMa yHKIMH y = f(z) Ha otpeske [—2; 9] paB-
Ho 1BYM. B aTHx TouKax f'(z) = O u npH nepexozie yepe3 3TH TOUKH NIPOH3BOI-
Hasi MeHseT 3HaK ¢ IL1I0ca Ha MHHYC, To ecTb dyHKums f(x) MeHsieT Xxapakrep
MOHOTOHHOCTH C BO3pacTaHHs Ha YGLIBaHHe.

Omeem: 2.

B7.
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E
L~ —
/ ..
//
\VEPd
F
Puc. 132.

B9. Snos. = Socu. + SGOK. (CM. pHcC. 133)

Socu. = SaBcp = 8% =64, Sgox =4Sspc =4- DOZJ

2
SK =1/sD? - (BCY" = VBT=2 =3. 56, =4- 32 =48,
Shos. = 48 + 64 = 112.
S

Puc. 133.

Omsem: 112.
B10. MomeHT HHepLMH KaTyLIKH He NPEBBILIAET NPEAeJbHOr0 3HaYeHHsl NPH
BhinoJiHeHHH ycaoBus I € 2162,5. [loacraBam HexonHble IaHHKWIE H PEILHM

HEPAaBEHCTBO.
2
M& + M(2Rh + h?) < 2162,5;

. 2
3+ 22 257 1 1. (2- 25K+ h?) < 2162,5;

5.625 42 (50h + h?) < 2-2162,5; 2-(50h + h?) 4+ 3125 — 4325 < 0;
2h% + 100k — 1200 < 0; h% + 50k — 600 < 0; —60 < h < 10.
MakcumalibHoe 3HaueHHe h paBHo 10,

Omeem: 10.
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— — 2 _ — ead — Q _ 2
Bll.y = 8z — logy(z + 3) 8z — 2logy(z + 3); v = 8 EEEITYA

pu z € [—2,5; 0] Buinossietcs: HepaBercTBO ' () > 0. CaenoBaTesbHO, Ha

otpe3ke [—2,5; 0] byHkuHs y(z) BopacTaeT. 3HAUHT, HaHMeHbLIIEE 3HaUeHHE

Ha oTpe3Ke ¢yHKIKS IPHHHMAET Ha ero JIeBOH rPaHHLIE, TO €CTh

Yranm. = Y(—2,5) = 8- (—2,5) — log, (0,5)% = —20 + 2log, 2 = —18.
Omeem: —18.

B12. [TycTb z IMTPOB BOb! B MHHYTY NPOMyCKaeT BTopasi Tpy6a, Tora neppas
Tpy6a nporyckaer (z — 2) JUTPOB B MHHYTY. Bpemsi 151 3anonHenns pesep-

Byapa 06b8MOM 675 JIMTPOB A/151 N€pBOf TPYOL! paBHO 6752, A BTOpoA —
675 . 675 _ 675 _ .
poal CocraBHM H pellIHM ypaBHEHHE: p— p 2;

675z — 675z + 1350 = 2z(x — 2); 2% —4z—1350=0; z%—-2z—675=0;
z) = 27, 23 = —25. YeaosHio £ > 0 y,uome'rBops{eT 3HayeHHe £ = 27 (MHH.).

Omsem: 217.

Cl'{ |z — 2v/2| — 2siny = 0,

3ctgy+1 + 8= 31—-ctg v,
IMycts t = 3°%8¥ ¢ > 0. Tora BTopoe ypaBHEHHE CHCTEMbI IPHHHMAET BHJL:

3t+8= %; 3t2+8t—3=0.Erokopuut; = -3,t3 = %, npuyéM t; He yno-

BJIETBOPSiET YCJIOBHIO ¢ > 0. Hauur, 38V = %; ctgy=—1, y= —% + 7k,
keZ.

U3 nepBoro ypaBHeHUsi CHCTEMBI CTIEIyeT ypaBHeHHe |z — 2v/2| = 2siny.
CnenopatesibHO, siny > 0. 3HauuT, ¥y = 3: + 2nk, k € Z — KopHu

BTOpPOIo ypaBHEHHs1 CHCTEMbI, YOBJIETBOPAIOLIIHE }’CJIOBHIO smy 0. Torna

siny = sin (3" + 21rk) ‘?, H NlepBOe YpaBHEHHe CHCTeMbl NIPHHHMAET

4
{w>2\/§,
. o V2. T —2V/2=12, z =32,
nnn.lz—2\/§|-2-32£, z < 2V2, [z=\/§.
{Zw/i—a:=\/§;

Omsem: (3\/_ +27rk) (\/_ : 3: +27rk) ke Z.
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C2. Ilycts @ — npsaMast, 0 KOTOpPo# FOBOPHTCSA B YCJIOBHH, TOUKa M — cepe-
nuHa cropornl AB, ITo ycaosHio npsiMas a napasiesbsHa npamod CM,; (eM.
puc. 134).

Pxc. 134.

Tax xak npusma ABC A, B, C) npsimast, To CC; L ABC. Tak Kak npsaMas
AM nexut B ockocts ABC, 10 AM 1 CC.

CM 1 AM xaKk MeJxaHa paBHOGeApeHHOro TpeyrojbHHKa ABC. Kpome
toro, AM 1 CC;. 3naunt, AM 1 MM,C, u, cnegosatensto, AM 1 CM,;.
Ho CM, | @, nostomy AM 1 a.

Tak xak AM 1 MM\C,AM 1 auna || MM;C, T0 AM — HCKOMOE
paccrosiHHe MexKy npsiMbiMH a ¥ CC. 3Haunt, AM = %AB =5.

Omsem: 5.
log,_5/(3z + 3 — z2)
c3. —=l==2 <0.
V3T — 52
3z — 2% >0, 0<z<3,
2
Ol3: 3z+3-—-z°>0, 3_3{21<$<3+3{21’
Iz - 2| #0, 2 2
|z —2| #£1; z#2,c#3,x#1,;

0<z <3,
T#1,
T #2.
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Tak kax Ha O[13 v/3z — z2 > 0, TO IOCTAaTOYHO HAATH PeLIeHHs HepaBeH-
crea logy,_o(3z +3 — z2) < 0, KOTOpPOE PABHOCHJILHO COBOKYNHOCTH:

{|z_2|<1’ {1<$<3, 1<z<3,

3z+3-2z2>1 z? -3z -2<0, g g 3= V17

b ;] z<1, ~ 2 b

|z -2} >1, z>3 34 V7

3z+3-22<1; 22_3z’_2>0. $>+T;
1<z <3

YuutniBas OJ13, nosmyunm z € (1;2) U (2; 3).
Omsem: (1;2)U (2;3).
CA. Bo3moxHkI 1Ba ciyyasi (cM. puc. 135).

) B~ 2) B

-h 0\ X]
R
L\
u
sl
(w]

Puc. 135.

1. LlenTp onucaHHO# OKPYHOCTH TouKa O JIeXKHT BHYTPH TPaIieLiH.

Ilyctb MN — Bricota Tpaneuun ABC D, npoxoisilas yepe3 cepely-

Hbl ocHOBaHHA. Toraa, Henoab3ays TeopeMy ITindaropa pist COOTBETCTBYIOLIMX
TPEYTONLHHKOB, TIOMYUHM:

CD = vDH? + CHE,

OM = VOTT=CI? = (V&) - (1) = Y2,

ON =VODT—DN? = /(v5)* -22 =1

Tak kxak CH = MN = OM + ON = @+1,T0
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0p=[(3)'+ (B +1)" = vETVE

2. LlenTp onHcaHHOH OKPYXHOCTH TouKa O JIQXHT BHE TPareLyH.

B nannom cJiydyae paCCyXIe€HHs aHAJIOTHYHH II. 1 3a HCK/IIOYEHHEM TOrO,

trroCH:MN:OM——ON:JzL_g—l.TomaCD:\/8—\/ﬁ.

Omeem: /8 £+ /19.

C5. PaccmoTpum q:yﬂxmm f(z) = 2% + (10 + 3a)z + (20 + 12a + 16)

g(z) = az(z —8 —a) = az? —-a(a+8)z. Ux rpaqam(aml npH a # 0 sipastioTCs
napa6oJnl. O6o3nauum D = (10-+-3a)2 4(2¢%+12a+16) = (a+6)%2 > 0—
IHCKPHMHHAHT ypaBHeHHs f(z) =

[. Ecit D = 0, To HepaBeHCTBO f (z) < 0 H™meeT eaxHCTBEHHOE pelleHHe.
Ipua = —6 zo = 4 — kopekb ypaBHeHns f(z) = 0. [Ipu 3ToM peluennem
HepaBeHcTBa g(z) < 0 sABAAeTCA MHOMXKECTBO (—00; 0] U [2; +00), KOTOPOMY
NPHHAL/IEXKHT T, 3HAYHT, & = —6 yIOBJIETBOPSAET YCJIOBHIO 3aayH.

II. Eciu D > 0, To pemensem HepaBeHcTBa f(z) < 0 siBasieTcs 0OTPe3oK
[z1; z2). rOe x1, T2 — KOpHH ypaBHeHus f(z) = 0; z1, 23 € {—8—2a; —2—a}.

1) Ecoin @ = 0, To mo6oe NeACTBHTENbEOE YHCJIO YAOBJIETBOPAET Hepa-
BeHcTBY g(z) < 0, a peiuenneM HepaBehcTBa f(z) < 0 ABAsETCA OTPE30K
[—8; —2]. 3naynr, @ = 0 He yIOBJIETBOPAET YCJOBHIO.

2)Ecina # Oua # —6, T0 1IpH a < 0 peleHHeM HepaBeHcTBa g(z) < 0
AIBJIAETCS MHOXKeCTBO (—00; 1| U [25; +00), a npu a > 0 pelnenyeM HepapeH-
ctBa g(z) < 0 sBAseTcs oTpesoK [z; 5], rae ), 5 € {0;a + 8} — kophu
ypaBHenus g(z) = 0.

PoBHo ofHo peluetne HepaBeHCTBa f(x) < 0 MOXKeT SIBAATHCA PellIEHHEM
HepaBeHcTBa g(x) < 0, TOJILKO KOT/a O/IHO H3 YHCEJI T, T2 COBIANAET C ONHHM
H3 yHces 21, 2. BO3MOMXKHLI yeThipe cJyyas.

a) —8 — 2a = 0; a = —4. M3 pucynka 136 caenyer, uto a = —4 ynoBJe-
TBOPSIET YCJIOBHIO.

fx)<0 0 4 x
g(x) <0 NN 2 AN

Puc. 136.
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6)-8—2a=a+8;a= —E . M3 pucynka 137 cnenyer, yro a = —1—;- He
YIOBJICTBOPSET YCJIOBHIO.
: 10
fx)<0 0 @ 3 x
gx) <0 %
Puc. 137.

B) —2 —a = 0; a = —2. U3 pucyHka 138 csenyer, uto @ = —2 He ynoBJe-
TBOPSIET YCJAOBHIO.

fx)<0 —4@0 6 x
g <0
Pnuc. 138.

r)-2—a = a+8; a = —5. Y3 pucyska 139 caenyer, uro a = -5
YZOB/IETBOPSIET YCJIOBHIO.

fx)<0 0 @3 x
g() <0 2

Puc. 139.
Omeaem: —4; —5;, —6.
C6. Pagenctso (\/n5)k = (\/k5)" BHINOJIHAETCS TOT[i2 H TOJbLKO TOTAA,

Ny

Korjaa (n")% = (k") , TOo ecTh Korga n* = k* © klnn = nhhk &

%mk = %lnnﬁf(k) = f(n), tae f(z) = %lna:,a: > 0.

Tak xak f'(z) = ——21111'+— 1__lhz—lne ,

z z z

{ () 20,0<z<
fl(z) <0,z 2 e.

3uaunr, pynkuus f(z) Bo3pactaer Ha uHTepBase (0; e} H yObBaeT Ha HHTepBa-

Je [e; +00). Tak kKaK k < n, To paBeHcTBO f(n) = f(k) BHNOMHSETCSA TOTAA H

TOJIbKO TOFZA, XKoraa k < e < i, To ecTb k = 1 i k = 2. [Ipu 3TOM Kaxxnomy

3HaueHHIo k COOTBETCTBYeT He GoJiee OHOIO 3HAYEHHS Nn.

Iycrs k = 1. Torna f(n) = f(1); %lnn = 0. CaepoBarenbHo, n = 1.
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IporuBopeunT ToMy, uto k < n.

Mycts k = 2. Torma f(n) = f(2); = lnn =1 ln2 Sromy YPaBHEHHIO

YIOBJIETBOPSIET IHHCTBEHHOE 3HaUeHHe n = 4.
Omegem: k=2;n=4.

Pewenne Bapnanra Ne2b
B1. 3apniara nporpaMMucTa nocie Bhideta 13%-ro Hasora Ha JOXOAM CO-
cragnr (1 — 0,13) - 35000 = 30450 (py6).
Omeem: 30450.
B2. Bosiee 2 MM ocazkoB Bunagano 4, 10, 11 u 15 ¢peBpans. Beero 4 ans.
Omsem: 4.

2_4.9.(—
B3. 252 — 0z — 35 = 0; gy = 2=V —4-2( 35)=9i4\/36_1=

2-2
= 2_:%_12; Ty =-25,2,="7.
1+ x9 =4,5.
Omsem: 4,5.

B4. CH = VAC? — AH? = /262 — 10% = /576 = 24 (cm. puc. 140).
Tak kak AABC — pasnoGenpentniit, o ZACB = ZC AB. CnenoBatelbHo,

B
H
10
4 26 ¢
Puc. 140.

CH 2_4
tg LACB =tgZCAB = AR =2/4.

Omsem: 2,4.
B5. Onpenenum Bpems (B yacax), KOTopoe notpe6yercs Ha AOPOTy € HCNOJb~
30BaHHEM Pa3HbIX BHAOB TPAHCINOPTA.

+21+— —+39+—— 3§=3,75qaca.

Asrobyc: &+27+3=15 12 = %1
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dnexTpHYKa: %+1+-Z-=

Y]
+
NP
<4
o
t

1,.8,5_3 _
Mapuipyrroe raxcu: 7 + s+t E=1tnte "1

Haumenbinee BpeMs paBHoO 2,25 gaca.

Omsem: 2,25.
B6. Sapcp = BH - AD =4 -8 = 32 (cM. puc. 141).
B C
4 /
Ll
=53 D
Puc. 141.
Omaem: 32.

B7. Tak kax 4 + log; 6 = logz 81 + logz 6 = logs 486, To 3!°%s 486 = 486.
Omeem: 486.

B8. Ha rpaduke npon3BoaHol BHAHO, 4TO Ha oTpe3ke [—7; 2] npoH3BoxHas

IBaXK/hl MEHSIET 3HAaK B TO4KaXx £ = —6 H £ = 0, NpHYéM TOJIBLKO B TOHKE

& = —6 oH MeHsieTCH ¢ MHHYyCa Ha IUIIOC. 3JHAYHT, 3TO TOYKA MHHHMYMa, TaK

KaK B TOYKE & = —6 XapaKkTep MOHOTOHHOCTH pyHKUMH f(z) MeHsieTcs C yObi-

BaHHSA Ha BO3pacTaHHe.

Omeem: 1.
BY. Anogema nupamuan paBHa v/13% — 52 = 12 (cM. puc. 142). Ilaomans
GOKOBOA I'PaHH paBHA % -10-12 = 60. Torza mnomanap Bce#t 60KOBOH NMOBEPX-

HOCTH paBHa 6 - 60 = 360.

Puc. 142.

Omeem: 360.
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t 3 4
B10.m(t)>2; 32-278 >2; 16-278 > 1; 28 < 16;
Omeem: 32.

—5E__95 = = —
BllLy =5 e YpaBHeHHe y’ = 0 HMeeT KOpeHb T 3.

y(-3)=5-(-3)—5In1+2=-13; y(0) =5-0—5In44+2=2-10In2.
Takkakln2 < 1; -10ln2 > ~10; 2 — 10In2 > —8, TO HaHMEHbILIeE 3HAUE~-
HHe dyHKIHH y(x) Ha oTpeske [—3; 0] paBHo —13.

Omeem: —13.

B12. IycTs = 1uTpOB B MHUHYTY 1IpOIycKaeT nepBas Tpy6a, Toraa (z + 4) aur-
POB B MHHYTY NPOITyCKaeT BTOpasi Tpy6a; ¢t — BpeMs, 32 KOTOPOe HaMNOJHHTCS
pesepByap o6bémom 375 JHTpOB.

ITo YCJOBHIO 3aa4H COCTABHM CHCTEMY ypaBHeHHl’l.

{ z(t + 1) = 336, {:ct+:v=336,

(z + 4)t = 375; st+dt =375 = AT z=4-39.

IToncrapass BHpaXKeHHe JJIs NEPEMEHHOf ¥ B NepBoe ypaBHEHHe, N0y~
ynM: 412 — 35t — 375 = 0; t; = 15, = —6,25. Tak Kak ¢tz < 0,10 ¢ = 15,

Torna z(15 + 1) = 336; = = 21.

Omaeaem: 21.

CLOO3:z>0,z#1, y>0, y#1.
3amena t = log,y, t # 0 NpHBOOUT MepBOe ypaBHEHHE CHCTEMH K BHIY

(t+2)(%— - 1) ==ty ==1, ty=2.

1) log,y=2; y =122

2) log,y=-1, y= %

¥npomas BTOpoe ypaBHeHHe, NoJyduM =2 + 4y% — 5 = 0.

1) [puy = 22 nonyuuM 4zt +22 -5 = 0; z = 32; 422 +2-5=0; z, = -

W fon

He YHOBJIETBOPAIET YCIOBHIO z > 0;
23 = 1; 22 = 1; = = 1 He ynosnersopsier O[13.

2)puy = 1

1 2, 4 _
mrxo.uyrmmz +z2 5;

11. 3ax. No 289
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[z2=1, [a:=:t1,

Tonbko auauenune x = 2 ynosaersopsier O13.

¢

z2 = 4; z =32
=1_1
Tormay = el
Omesem: (2; %)

C2. [Iyetb @ = AB = AC = BC. Torna WiHHa OKDY»KHOCTH OCHOBAHHS
KoOHyca paBHa 27 - OC =27 - % = ma (cM. puc. 143).

a 4 a B’
<7
M na
—-—— e g -
3
Puc. 143.

Tak kak siuHa gyru passéprku BM B’ paBHa ma, a JJIHHA OKPYXKHOCTH C
LIeHTPOM B TOuKe A H paHyCcOM a paBHa 2ma, TO BUJIHO, UTO JyiiHa AyTH BM B’
paBHa NOJIOBHHE JJTHHH OKPYKHOCTH. 3HaUHT, HCKOMBIHA yroJ paBeH 180°.

Omeem: 180°.

C3.log|3z43 (z® — 10z +9) > 2. PenM MeTo0M HHTEPBaNOB. PaccMOTpHM
ypasuenue logy, 1 3)(2% — 10z + 9) = 2.

_3

[22+3] 0, i

om3: { |2z 43| £1, P ey
z2 - 10z +9 > 0; T # -2,

z € (—o0;1) U(9; +o0).
Ha OJI3 paccmarpHBaeMoe ypaBReHHEe PaBHOCHJILHO YPaBHEHHIO
22 =10z 4+9= (22 +3)% -3 22 =0; 7, =0, 73 = —2—32.
Iyets f(z) = l0gj2243) (22 — 10z 4 9) — 2. PelieHye HCXOAHOTO HEPaBEHCTBA
COCTaBJ/IAIIOT TE 3HAYEHHs Z, NNPH KOTOpHIX f(z) 2> 0 (cM. puc. 144).
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- + + — [_——
—22 2 3-1 0 1 5 T x
3 2
Puc. 144.
Omsem: [—2?2;— ) U (-1;0].
CA.Ilyets BE = EC w AH = HD (cwm. puc. 145).
g 9
B E_EN\C
El INF

/\ N

M
/ L\Hz r
A . + D

H H
Puc. 145.

HL _ HP _ - _
AHPL ~ AHCB, TaKk XaK o0 HBE - HC = (LHP TOYKH nepece

YeHns Meauan) i LBHC — oGumil. Cnenoaare.nbuo, LP || BC. Aganornuso
nokasuiBaercs, yto KF || AD. 3uauut, LPF K — Tpanelpsi.

[Tycts Ey Hy — BHICOTA TpaneuyH ABCD npoxoasuas yepe3 Touky O.
AEKF ~ AEAD = KE _ KE _ — (K — Touka nepeceyeHHsi MeIIHaH)

= KF= %AD = %. Aanornuo LP —BC =

o=

N E0 _ KF
AKOF ~ALOP = £ = 75 =4.

12 3ak. Ne 289
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Ilycts OHy; = z, Torna E,0 = 4z. [lycts H1Hz = z, oraa E Hy = 2z,
E\E; =y u E;H, = 2y (HyH; — Bucora ALHP, E,H; — BHcoTa
ABHCuALHP ~ ABHC, pns EyE; u E; Hy aHaJIOTHYHO).

22 =y + 5z, .
Tosyaum cucTeMy ypaBHenunt { 2y = z + 5z,
3z =3y.

Orciona y = z = 5z, Urak, B10 = E1E; + F20 = y + 4z = 9z
OH] =OH2+H1H2 =z 42 =6z.
IMyets Q1 Ey — Buicota AQBC.

AQOBC ~ ANOAD = QL _ QB+ E\Hy _  EHy, _AD _,
@ Q 1By A E +Q1E1 BC

=> —I—-lglgl =3 = Q1Ey = %E1H1 = %(E10+ OH,) = 5(91,_*_ 6z) = 5z.

o~ MN _ @0 _ 5z49z _ T
LQMN ~ 8QAD = Uh = O H, = 5z+0z+6z ~ 10

=TAap=2T 4=
MN={AD=1--4=28

Omsem: 28.

C5. Paccmotpum dynkum f(z) = €*~%~2 u g(z) = —z% — 5z + a. Hepasen-
cTBO f(z) < g(x) HMeeT eMHCTBEHHOE PELIIeHHe TOra H TOJILKO TOrAa, KOraa
ypaBHeHHe f(z) = g(z) HMeeT elHHCTBEHHOE penleHHe (M. pHC. 146).

y=fx) J

y=g(x){ = 2 \01

y=g'(x)= -2x-5
Puc. 146.

A A3

f(ZO) = g(IO)r

f'(za) = ¢'(z0)-

Tak kak f(z) = f'(z) = €~°2, 10 g(x0) = g'(0). Takum o6pasom, To —
MeHbLIMA KOpeHb ypaBHenus g(z) = ¢'(z); —z%? — 5z +a = —2z — 5;

arm

Ipu 310M 1M1 T = T¢ BHIMOMHAIOTCA YCJIOBHSA {
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z2+3z—(a+5)=0; zp= 3= 29+4a.

Tak kak f(zo) = (a:o) 10 e~ T-3VEFE-a _ + v/29 + 4a. 3amena

=+294+4a, a= 1 =29 NPHBOANXT K YpaBHEHHIO
t2—29 —t3-2t415
R s g T ey

—t2—2t+15=4In(t - 2); —(¢ + 5)(t — 3) = 4In(t — 2). Buano, urot = 3

€IMHCTBEHHbIA KopeHb 3Toro ypaBHesins. MUrak, +/29 + 4a = 3; a = -5.
Omeem: —5.

C6. Ilyctb k — Hckomoe ynciio. Torna ero MoxHO 3anHcaTh B BHIE

k? =100m? +n?,rnem,n € N.Takkak1 < n2 < 100,101 < n < 9.

1) ITyets n — npocroe uncaio, To ecthb 1 € {2,3,5,7}. Torza
k? — 100m? = (k — 10m)(k + 10m) = n?. Tak kaxk k — 10m < k + 10m, T0
BO3MOXEH eJHHCTBEHHRIA C/Iydyai :

k—10m=1, k=10m+1,
{k+10‘m=n2; {201n+1=n2.

Cucrema ypaBHeHHI He MMeeT PellieHHH B HAaTYPaJbHBIX YHCJaX, TaK KaK
yHc0 20m + 1 okaHYHBaeTCs Ha 1, a HH OJHO H3 BO3MOXHhLIX 3HaueHu# n? He
OKaH4YHBaeTCs Ha eJHHHULLY.

2) ITyctb n — cocTaBHOe 4éTHOe uHCHO, n € {4,6,8}; n = 2l,l € N.
Torna k — Toxe uérHoe uncao, k = 2p, p € N. Torna (p— 5m)(p+ 5m) = 12,
le{2,3,4}.

Ecanl € {2, 3}, 10, Tak kak | — npocToe uucs0 H p — 5m < p + 5m, ume-

e { p—5Sm=1, o { p=5m+1, He HMeeT pellleHHH aHaJIOTHIHO

p+5m=10% 10m+1=12
cayyaio 1).
Ecaul=4,1012=16=1-16=2-8, 10 ecTb
'{p=5m+ 1,
10m +1 = 16, — HeT pellieHH# aHAJIOTHYHO cJayyalo 1).
p=bm+2,
{10m+2=8;

3)Ecnin =9,T0n? =1-9% =327 Torna
—10m =1, kE=10m+1,

{k+10m 92, {20m+1=81,
~10m=3, | {k=10m+3,

{k+10m 27; {

20m + 3 = 27.
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ITepBas cHcTeMa HMeeT eqHHCTBEHHOE pellleHHe m = 4,k = 41. Toraa
k? = 1681. Bropas cucTema He HMeeT pellleHHi B HATYPAbHLIX YHCAX.
Omsgem: 1681.

Pemenne Bapnanta Ne26

B1. Tpu nnmona crost 7 - 3 = 21 py6an. Ho 3a 314 IeHLIH IO aKUHH MOXXKHO
16

421 ’
HO KymHTb 4 - 4 = 16 J1MMOHOB H ewé ocTaHercsi 100 — 84 = 16 pyGaeit 3a
KOTOpLIE MOXKHO KyTHTS ellé 2 JIHMOHa. TakHM 06pa3oM, BCEro MOXHO KyTHTh
18 smMOHOB.

Omsem: 18.
B2. Ecan B KaKofi-To aeHb He 6GBLI0 0CAJKOB, TO B 3TOT J€Hb HX CyMMapHoe 3a
TepHOA BpeMeHH KOJTHYeCTBO He HaMeHsutoch. [To rpaduxy onpene.naem, 4T0 7,
13 1 15 okTs6ps 0caiKOB He BhIMagano.

Kynutb 4 qumona. Tak kak 100 : 21 = To 3a 21 - 4 = 84 pyb6as MOXK-

Omsgem: 3.
Bs.ml(%l=—%; ”4‘°3‘7 =+ 20 ok, 45— 7= %2+ 6k;
4z = 9 + 6k, -

42 = 5 + 6k; kez.

. |4z =3, mpuk = -1,
Bri6HpaeM HaHMeHBILHA NOJIOXKHTENILHBA KOPEHb! dz =5, npuk = O;

T = g
Omsem: 0,75.
B4.CH? = CB? - HB? = 64 — 28 = 36, CH = 6 (cM. puc. 147).

AABC ~ ACHB = /A= /HCB =
cos ZA=cos/ZHCB=CH _ 8 _ 75,

CB ~ 8
Omaem: 0,75.
B5. Onpenesim BpeMs (B 4acax), KOTopoe notpebyercs Ha JOPOry € HCNOJb-
30BaHHEM Pa3HBIX BUIOB TPAHCIIOPTA.

1 4g1,1_ 1,42 ,.3 _46_
Asrobyc: 1 + 36 + i< 12 +312 + -5 13 312 3,5 gaca.
1 1 ,1_4 . 5,1 _ 4 _,9_
DJieKTpHuYKa: 3t 212 3=t 212 + 12 = 213 = 2,75 vaca.
MaplipyTHOe TaKCH: 1 + 2l + 1_3 +25 6 + 3 _ 3 yaca.

4 2 4 12 12 " 12
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Haumenbuuee Bpemst paBHo 2,75 yaca.
Omesem: 2,75.

A

Puc. 147.

B6. Tak kak ABC'D — napasunesnorpamm, To Sapcp = AH - BC =
= 8-4 = 32(cm. puc. 148).

B
4
8 L
4
C
D

Puc. 148.

Omegem: 32.
B7. Tak kak 2 + log, 121 = log, 4 + logy 11 = log, 44, To 21°82 44 = 44,
Omeem: 44.

B8. ITpon3BomHas B ToUKe KaCaHHA paBHA TAHTeHCY yIVia HaKJAOHa a Kaca-
TEJBHOA K NOJIOKHTEIbHOMY Hanpas/eHHI0 ocH Oz (cM. puc. 149). 3naunr,

f(zo) =tga =tg(r — LABC) = —tg LABC = gg —%.

Omeem: —0,9.
B9. O61ém kyGa paBeH 1 -1-1 = 1, a 06b€M BHpPe3aHHON YacCTH paBeH
0,2:0,2-1 = 0,04. Torna 061bEM ocTaBlueficsi 9acTh paseH 1 — 0,04 = 0,96.

Omsgem: 0,96.
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A4 AY
N
N 1
?ﬁ Xd
NI el
\ PR
I 41 1IN
y=f(x))
B
C AN
N
Puc. 149.

B10. I1ycte m; — Macca Manbuuka. Torna Macca oTua paBHa mg = 2m;.
ITycTb TaKke v; — CKOPOCTb TOIO H3 HMX, KOTODLIH Bpe3aercsi B CTOSILLENO
HeMOJBHIKHO; a U — HX COBMECTHAsl CKOPOCTb 110CJI€ CTOJIKHOBEHHS.

B nepBoM cayuae:

mv; = (my + mp)V; myvy =3m 0 U = %17{;
1.2
3my st
2 2 2
myvi _ (m + ma)u . — mvy 9" _1 2
7 = 2 + Q1 Q1= 2 2 = 3mvi.
Bo Bropom cayuae:
mau1 = (m1 +ma)V; 2myv] =3m v U = %ﬁ';
4 2
3m; =vy
2m;v? 2 9
mzlvl - (ml +2m2)v +Q2; Q2= mllu% i = gmlvf.
Takum o6pasom, Q2 — @, =0.
Omsem: 0.
Bil.y = (3z—3In(z+2)) =3 - % Ypasuenue y' = 0 uMeer Ko-

peib z = —1. Tak kak ' < O npu z € [—1,5; —1), To dynKms y(z) yOR-
BaeT Ha oTpe3ke [—1,5; —1]. CaenoBaTesbHO, HaHMeHblIlee 3HaYeHHe PaBHO
y(-1)=3-(-1)-In1¥3=-3.

Omeem: —3.
B12.TlycTh v — CKOpPOCTb MOTOLIHKJIHCTA, ¢ — BpeMs, 32 KOTOPOE OH poexaJ

BECb MyTb.
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.HO YCJIO\BHIO 3a7a49H COCTaBHM CHCTEMY ypaBHeHHﬁ.
(v+25)-(t-15) =156, [ vt+25¢— 15— 37,5 =156,
vt = 156; vt = 156;

25t —-15v-375=0; v= w TloacTaBaM BO BTOpOE YpaBHEHHe.

2 .

M = 156; 5062 — 75t —468 = 0; t; = 3,9, t; = —2,4. Tak KaK ¢ > 0,
- — 156 _

Tot=3,9. Tornav = 3.9 40.
Omesem: 40.

Cl1.OO3:z>0,z#1, y>0, y#1.
3ameHa t = log,y, t # 0 NPHBOZUT NepBOe ypaBHEHHE CHCTEMH K BHIY

(t—6)(% —1) =2 t; =9 t;=3.

1) log, y = 2; y = =?. Torna BTOpOe ypaBHeHHe TPUMET BHJ,

2—10g2z=3; 10g2$=—1; = %, y=$2=%_

2) log, y = 3; y = z3. Torna BTOpOE YpaBHeHHE NPUMET BUL
3 —logy z = 3; logy z = 0; £ = 1 — He ynosaetBopsier OJ13.

Omsem: (%, i—) _
C2. Ilycte r — paauyc nosykpyra (cm. puc. 150). Torna puHa okpy»HOCTH
OCHOBaHHS KOHyCa paBHa % - (2nr) = 7r. O1c0p3, BO = % — paimyc OCHO-

BaHHA KoHyca. 3HauuT, A ABC — paBHocTopoHHHHA. [To3TOMY HCKOMBIA yroa
paBeH 60°.
Omsem: 60°.

A
/) B A r

B C

Puc. 150.
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C3.Peunm HepaBeHCTBO METOLOM HHTepBasioB. PaccMoTpHM ypaBHeHHe
1083742/ (2? — 5z +4) = 2. :

'z#_?_’
[3z +2| =0, 1
OI3:{ [3z+2| #1, & T#E—T,
2 _ .
zé-5z+4>0 T # 1,
{ © € (—o00; 1) U (4; +00).

Ha O3 paccmarpuBaeMoe ypaBHeHHe PaBHOCHJIBHO YPaBHEHHIO

22 —5z4+4=(3z+2)% —822—172=0; 2, =0, 23 = _%_

OGo3naunM f(z) = logs42)(z® — 5z + 4) — 2. Peluenne ncxoaHoro Hepa-
BEHCTBA COCTABJISIOT Te 3HaueHus Z, NpH KoToprix f(z) 2> 0 (cM. puc. 151).

D Gl D G © € GEEND y
X

2 %4

_17 -1.2_10 1 4
8 3 3
Puc. 151.
Omasem: [—%7; —1) U (—%;0].

C4.Ilycrs BE = EC v AH = HD (cm. puc. 152).
B E_E C

&\xF

L\H2 P

H H
Puc. 152.

K
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HL _ HP _ -
AHPL ~ AHCB, TaK KaK o HB — HC — (LnP TOYKH Ilepece

qeHHs MefyaH) H ZBHC — o6umi. CnenOBaTeJIbHo, LP || BC. Ananoruuso
nokaswBaercst, yto KF || AD. 3nauut, LPF K — Tpaneuus.

IMyers By Hy — BuicoTta Tpaneuns ABCD, npoxoasiuas depe3 Touky O.
AEKF ~ AEAD = KF _KE _1 (K — TOYKa NlepeceyeHHs MeHaH)

AD ~ AE
= KF = —l-AD =3 Ananoruuno LP = ~1-BC’ =2
3 3 3 3
- E0 _KF _5
AKOF ~ ALOP = OH; ~IP 2

l'ch-n, OH2 = 21‘, Ezo = 51:, H1H2 = 2z, E1H2 = 22; ElEz =
ExH, = 2y (HyH; — Bucora ALHP, EyHy — Buicota ABHC
u ALHP ~ ABHC; pna Ey Es u Eo Hy anajioruyso).

2z =y+ Tz,
IMomyunm crucTeMy ypaBHeru# { 2y = z + Tz,
3z =3y.

Orciopa y = 2z = 7Tz. Urak, E\0 = E By + E20 = y + 5z = 12z;
OH, =OH; + HiH; =2z + z = 9z.

E;0 12 _4
Toma—l—OH =3

Omeem: 4:3.

C5. Paccmorpum dynkupm f(z) = e+2+3 n g(z) = —2% — 3z + b. Hepasen-
cTBO f(2z) < g() MMeeT eOHHCTBEHHOE pellieHHe TOTA H TOJIBKO TOTAa, KOTaa
ypaBHeHHe f(z) = g(z) HMeeT eAHHCTBEHHOe pellleHHe (cM. puc. 153).

y<fx)
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f(z0) = 9(z0),
f'(@o) = g'(xo0)-

Tak xak f(z) = f'(z) = e****3, 10 g(x0) = ¢'(z0). Takum o6pasoM, zo —

HpH 3TOM JJIf1 T = Z¢ BHINOJHAIOTCAH YCJIOBHA {

MEeHLIUHA KopeHb ypaBHenns g(z) = ¢'(z); —22 — 3z +b = =2z — 3;
224+z-(b+3)=0; 7o = -1- 24b+13.
Tak kak f(zo) = g(zo), TO e2 —§VEFRR + v4b + 13. 3amena
=v4b+13, b= —-—4—1-§ NPHBOIMT K YPaBHEHHIO
_g t, 1213 2-2t-3
e 27T =24 e =t—2;

—2t—3 =4In(t - 2); (t+1)(t—3) = 4In(t — 2). Bugno, uro t = 3
ezumc*mennmu KOpeHb 3TOro ypaBHeHus. Mrak, v 4b +13=3; b=-1.

Omsem: —1.

C6. IycTs k2 — HcKoMoOe 1ecCTH3HATHOe YHCJIO.

Torma k? = 1000n? + m2, rue k, n, m € N. Tak Kax k% — 1wecTH3Hay-
Hoe unuci10, To 100000 < k? < 1000000; 317 < k < 999. Tak Kak n? —
TpEX3HayHOe YHCJIO, 2 m? — He GoJee, ueM Tpéx3HauHoe, To 100 < n? < 999;
10<n<31ul1 <m?2<999;1<m<3l

Tak Kak n? — KOJIHUECTBO THICSY uHc/a k2, TO HaUMeHbLLEe YHCJIO, YIAO-
BJIETBOPSIOLICE YCJIOBHIO, COOTBETCTBYET HAHMEHbIIEMY BO3MOXKHOMY 3Haue-
HHIO .

1) Iycts n = 10. Torma k? — m? = 1000n?,

(k — m)(k + m) = 100000 = 25 - 55,

W3 orpanuuenni, Hak/1aApBaeMbIX Ha YHCIa k ¥ 17, TIOJIYIMM YCIOBHS:

k—-m<k+m; 286 < k—m <998;318 < k + m < 1030;

317< k£ <999; 1 <m 3L (1)

Iposepxoit y6exxnaeMcsi, 4To J060e paasoxenne yucaa 2° - 5° ua npous-
BeJleHHe IByX MHOXXHTeJIeH He YAOBJIeTBOpsieT yc/IoBHAM (1).

2) Iyers n = 11. Toraa (k — m)(k + m) = 1000 - 112 = 23 .53 . 112,
IpoBepxoi yGexxpaemcs, 4To J060e passioxenue uncaa 22 - 53 . 112 na npo-
H3BeJeHHE ABYX MHOXKHTeJIeH He YIOBJeTBOpAeT ycJoBHAM (1).

3) Mycts n = 12. Toraa (k — m)(k + m) = 1000 - 122 = 27 . 3% . 53,
Cy1uecTsyeT 5 BO3MOKHbIX CJTy4aeB, YOBJIETBOPAIOWAX ycaoBHsM (1):
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[ ( k—m=23.5% =375,
{k+m=27-3=384,
k—m=2%.3.52% =300,

{k+m=25-3-5=480,
k—m=2%.32.5= 360,

{k+m=24-52=400,
k—m=25.32 == 288,

{k+m=22-53=500,
{k—m=26-5=320,

k,m¢Z,

m = 90, k = 390,
< 1 m=20, k= 380,

m = 106, k = 394,

m = 65, k = 385.

k+m=2.32.52 = 450,

Tonbko 3Hauekue k = 380 ynoierBopsier yeJoBHAM ( 1). 3HauwuT,
k? = 380% = 144400.
Omesem: 144 400.

Pewenne Bapnanrta Ne27
B1. Ilocse moBHILIEHHS LieHH ToBap 6yaer cTouTh 180 - 1,15 = 207 py6uaeh.
1000 : 207 = 4-21—'5%, 3HAYAT, MOXKHO OyIeT KyNHUTh 4 eJHHHIIN TOBapa.
Omeem: 4.
B2. I'lo rpaduky onpenensiem: 35° — HauGoabLuas TeMIepaTypa.
Omeem: 35.
B3.logy(z+1)=2.03:z2+1> 0, z> —1.
Tornaz+1=22 z+1=4; z=3.
Omsem: 3.
B4. AB = BC - tgC =5-2,4 = 12 (cm. puc. 154);
AC = /BC? + AC? = /169 = 13.

0]

Pxc. 154.

Omeem: 13.

B5. ITocunTaeM cTOMMOCTD BCEX MOKYTIOK H BiGepeM caMyio IeneBylo:
1. 3100-90 + 12000 = 291 000 (py6) — camas HH3Kas LeHa.
2. 3400 - 90 = 306 000 (py6).
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3. 3200-904 10000 = 298 000 (py6).
Omaem: 291 000.
B6. BC =3, AD =17, BH = 5(cm. puc. 155).

t

SABCD=M-BH=¥-5=25.
B (&
// \
m
A H 1))
Puc. 155.
Omsaem: 25.
B7. log, 81 + logg 1 = log (81-1) =logs 9 =2
3 39 3 9 3 .
Omesem: 2.

B8. Oynkuus BospacTaer Ha IpOMeXKyTKe [—2; 3], KOTOPHIfA K ABJAETCSH CAMBIM
ITMHEBIM. JIJIMHA 3TOTO IPOMEXKYTKa BO3pacTaHHs paBHa 5.
Omeem: 5.

B9. Ilycts S — murowians 0CHOBaHHA NepBoR NMHpaMuanl, a b — e€ BhicoTa,

TOrNA %Sh = V4, caenoBaTenibHo, Vo = %(GS)(%h) =2V} =2-24 =48m3.
Omsem: 48.

B10.A(t) > 2,—t243t > 2, t2-3t+2<0; t12= &%9-—3, t € [1;2].

HTaK, Te/10 HAXOAHIOCH Ha BHICOTE He MeHee JBYX MeTpoB 2 — 1 = 1 cekyHuy.
Omeem: 1.

B11. Ilycts g(z) = log, z, Torza g(z) Bo3pacTaer Ha poMeXKyTKe [%, 2].
IMycts p(g) = g? — 49 — 3, Torna p(g) yGriBaeT Ha MpOMeEXKyTKE .
[log2 %;log2 2] = [-1;1]. U1aK, y(z) = p(g(z)) yOnBaeT Ha npoMexyTKe

19 , 3HAUHT, HaHOOJIblIee 3HaYeHHe NPHHHMAET IIPH T = 1
2’ 2
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1Y _joe2l — 1,3_ -
y(z) =log} 5 —4logy 5 +3=1+4+3=8.
Omasem: 8.
B12. [Tycts 2% Hauucsisn 6aHK eXKerofHo, TOra CyMMa BKJIajia yBeJHYHBA-
100+ z 100 4+ z\?
Jlach KaX/bId Fofi B oo P2 3a 1Ba rojia OHa yBeJIHUHJIACH B (——1 50 )
100 +z\2 _ . [(100+z\% _ .
pas, cJeAoBaTeNbHo, 2000(—100 ) = 4380,8; ( 100 ) = 2,1904;
100+ =z _ _ —
0 = 148, 1004+ z =148, z =48.
Omsem: 48.
1 25% = 30 — 5%,
"1 6v3cosy=z+2.
[TycTs t = 5%, Torna MepBoe ypaBHEHHE CHCTEMNLI IPHMET BHA,
i T
(5%)% = 30-5%, t2 = 30—t, t2+t—-30=0, [ : : 51’6 OTKyZa gz : iﬁ-

z=1
IToacTaBuB £ = 1 Bo BTOpOe YpaBHeHHe, NOJYYHM

6v3cosy =3, cosy= 3?, y=d:arc¢os3§+21rk,kez.

Omaem: (1; =+ arccos 3? + 21rk), ke Z.

C2. [Tycrb O — ueHTp OKpyKHOCTH, Toraa R = OA = 224 =12,

AC = -422 = 8 (cm. puc. 156). OC = VOAT—AC? = /144 — 64 = v/30.

OS — BbicoTa KoHyca, 3Hauut, OC sBisiercs npoexkuxedi OS Ha mwioc-
KOCTb OCHOBaHHS, Tora tak kak OC 1L AB, To o TeopeMe o Tpex nepnexam-
Kyaapax SC Takke neprneHaukyasipia AB, cnenoBaresbo, ZOCS — ucko-
MLl

tg LOCS = /128 — 1,25

80
Omsem: 1,25.
{1_22>0’ -1<z<1
C3.003:¢ =z+1>0, { !
z+1#1; z#0.



176 Petiterine BapHaHTOB TecTOB

"o’

Pxc. 156.
4log,, (1 —2?) — i -16log?,, |z —-1]>5

4(log, 41 (1 ~ 2) +log,p (z + 1) —log3,, |z — 1)) > 5
Yuurnsas O13, noayunm |z — 1| =1 — z.

log, 1 (1—2z)+1~- logi_,_l(l -z) > i
log2,1(1 - z) — log, (1 - 2) + § <O.

Ilycts log, (1 — z) = t, Torma mocniesHee HepaBEHCTBO NMPHMET BHI

Pot+1<0 42— #+1<G@-12<0t=1.
BepHnéMcs K HCXOHOM nepeMeHHOR: log, 1 (1—z) = 5; 1—-z =z +1;

2’
1-2z+x2=z+1, z2-3z=0; z; =0,z =3.

Hu oaHO 43 nosyueHHBIX pelreHHi He npHHagaexuT OJ13, 3HauuT, Hexod-
HOE HepaBEHCTBO He HMeeT PelleHHA.

Omesem: Her pellieHHH.
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C4. Ilpomomxum BC 32 Touky C 10 nepeceuenns ¢ npaMoi AK (cM. puc. 157).
LFAD = LAFB = /BAF, torna AB = BF = 4. ABFK nopo6ex

AAKD no Tpém yrnam ¢ KoadgHiHeHTOM Mogobua k = %% = 122- =3

AK _ .. —_16 —

3HauuT ﬁ —3, KF = 1,6, AF = 6,4

B 3 C F
,0

4 43
nl
A H 12 D
Puc. 157.

B AABF nanném cos ABF no Teopeme KOCHHYCOB.
AF? = AB*+ BF? —2cos /ABF - AB - BF;
40,96 = 16 + 16 — 32cos ABF; cos ZABF = —0,28.

Torna cos £BAD = — cos LABF = 0,28; sin /BAD = 0,96, oTkyza
BH = AB -sin /BAD = 4.0,96 = 3,84.

SaBcp = M -BH = % -3,84 = 28 8.
Omesem: 28,8.
C5. O6aacTb JOMYyCTHMBIX 3HAaYeHHA [1apaMeTpa a:
15—2a—a?>0, a®+2—-15<0,
5— (cosv15—2a—a%+4)#0; cosv15 —2a —a? #1;

a®+2a—-15<0; ~-5<a<3.

~1<cosy15—2a—a? <1, 0<5—(cosv15—2a—a?+4)< 2. Tax
Kax 3HaMeHaTeJlb T10/I0XKHTeJIeH, TO /15 BRINOJIHEHHS YCJIOBHA 33241 Heo6Xo-
AMMO H 10CTATOUHO, 4TOGH st Beex = € (—2;1) z2 4 4(a — 1)z + 4a2 > 0.

Paccmotpum dyuxumio f(z) = z2 + 4(a — 1)z + 4a?. Eé rpadukom asasi-
ercs mapa6oJia.

PacceMoTpum TpH ciryvast.

1) D < 0 — HepaBeHCTBO BLINOJIHAETCSA NIPH BCEX Z.
D= (4a-1)%-4-4e* <0; 16a% —32a+ 16 — 16a% < 0; 32a > 16;

1

G>§.
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29)D =0, 32a=16, a= %
B stom ciyuae f(z) = z2 — 20+ 1 = (z — 1)? u Hepasenctso f(z) > 0
BHITIOJIHSIETCH 1IpH Jio6oM z € (—2;1).
3) D > 0. YcnoBue 3a1auH BHIIOJHseTCS B ABYX caydasx (cM. puc. 158):
a) aGclyicca BepIIMHH ITapa6oJsl MeHblle —2 H f(—2) > 0;

6) aGeupcca BeplIHHBI 1apa6odis: Gosbite 1 1 (1) > 0.

IMomyuum:
I a>2,
{——2(a—-1)<—2, {aeR,
a?—2a+3>0; 1
—2@-1)>1, e<yp
{1+4a—4+4a2>o; a < -1,5,
[a>0,5,

a € (~00; ~1,5] U (2; +00).
OGbeuHsist pelLeHHs, NIOMyYeHHbIE B KAXKIOM H3 C/Iy4aeB, M YIHTHBas 06-
JIaCTh JOTYCTHMBIX 3HaUeHHUi napamerpa a, noiyunM (—5; —1,5} U [0,5; 3).

\ I
1\/ x

Puc. 158.

Omsem: (—5;—1,5] U {0,5; 3).
C6. Ioncrapum y = b—ax B nepsoe ypaBHenue, noiyuum r2 —4(b—az)? = 1;
z2 — 4b% + 8abx — 4a%2% = 1; (1 —4a?)2? + 8abzr — 402 —1=0.

Hcxoanasi cHcreMa pa3pelnma npH Jio6oM b Toraa H ToJILKO TorAa, Koraa
TpH JI060M b pa3peluHMO NoCJIeiHee ypaBHeHHe,

PaccMOTpHM IBa cJIy4asi.

l.a = £0,5. TTocaennee ypasuenne npuMer BuA £4bx = 4b% + 1 — He
pa3pelHMo npH b = 0, To ecTb He yAOBJETBOPSAET YCJIOBHIO.

2. a # £0,5. Ilpu 060M b mo/kHO BHNoAHATbCA D 2> 0.
(4ab)? — (4a% — 1)(4b% +1) > 0;

A

\_/
\/—2
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16a2b? — 16a%b%> —4a% + 40 +1 > 0;
4a% < 4% +1.

Taxk Kak nocseHee HepaBeHCTBO A0JLKHO BHIOJIHATLCSA 415 moboro b, no-
ayuaM 4a? € 1; |a| € 0,5. Tak Kak @ = 30,5 He yAOBJIETBOPSIET YCJOBHIO,
TO OKOHUATeJLHO HMeeM —0,5 < a < 0,5.

Omsem: (—0,5;0,5).

Pemenne Bapnanrta Ne28
B1. Iocne noeuinenys LeHst 6uaer 6yzaer ctouts 500 - 1,15 = 575 py6aei.

5000 : 575 = 8%, 3HAYUT, MOXKHO OyZeT KynuTh 8 GUIeToB.

Omsem: 8.

B2. I1o rpaduky onpeaensieM: 19° — Hau6GoJbluas TeMneparypa 25 ceHTa6ps.
Omsem: 19. '

B3.225-4=16; 22=~4=2% 2r—4=4; 2z=8;, z=4.
Omsem: 4. :

B4. AB = BC - tgC = 4-0,75 = 3 (cM. pHc. 159);

AC =BC?1 AC? = /16 + 9 =5.

4

Puc. 159.

Omesem: 5.
B5. [TocunTaeM cTOHMOCTE BCeX NOKYTIOK H BhiGepeM CaMylo A€ILEBYIo:
1. 190- 150+ 10000 = 38 500 (py6).
2. 210-150 4 8000 = 39 500 (py6).
3. 220150 = 33000 (py6) —— caMmast HH3Kas lleHa.
Omeem: 33 000.
B6. AC = BD = 4 cM (cm. puc. 160). Tak kak 310 poM6, TO ero riomanp

AC'BD=4‘4=8
2 2 )

paBHa r10JIOBHHE NMPOHU3BEACHNS JuaroHasen: S =

Omesem: 8.
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D
Puc. 160.

B7. log, 8 + logg 81 = 3 log; 2+ 2 = 3,5.

Omsem: 3,5.
B8. ®ynkuusa y6uiBaer Ha npoMexxyTKe [—1; 4], KOTOpHIf H SIBJIAETCA CaMbIM
JMHHHBIM. JITHHA STOrO MPOMeEXyTKa yOHBaHHs paBHa 5.

Omsem: 5.
B9. I'ycth R — paauyc 0CHOBaHHA nepnoﬁ nupamunu, a h — eé BHICOTa, TO-

raa 31rR2h Vi, 3naumT, Vo = %‘n -(2R)? = 1rR2h Vi =18 M5,
Omaeaem: 18.

BIO.h(t) > 9, 32+ 12t > §; 2 —4t+3 < 0; ty, = 2EYI6-12

2
t € [1;3]. HtaK, Teno HaxoaUNOCh Ha BHICOTE He MeHee 9 MeTpoB 3 — 1 = 2
CEKYHIM.

Omsem: 2.
B11. Kaxuas u3 dynxunit g(z) = 2%* u p(z) = 2% — 2 Bospacraer Ha IpoMe-
KyTke [~1; 2]. Torna ux cymma y = p(z) + g(z) Takxke Bo3pacraer Ha poMe-

KyTKe [—1; 2], 3HauKT, HaUMeHbLIee 3HAUCHHE IPUHIMAET IpK T = —1.
y-1)=224271—2=1+1-2=-12.
Omsem: —1,25.

B12. Tlycts 2% Hauucasa 6aHK €KEFOAHO, TOTA CyMMa BKJIAJa yBE/IHYHBa-
100 + 100 + z\?

JlaCh KaXX/Ibl TOfL B 00 P2 3a ji3a rojia OHa yBelHYHAACh B ( 100 )

100 +z\? _ . (100+z)? _ :
pas, cjaenoBaTeNLHo, 1500( 100 ) = 19494, ( 100 ) = 1,2996;
100+z _
oo 1,14, 100+ =114, z=14.

Omeem: 14.
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cL[F=3+72
"L 2v3siny =z +1.
[Tycrs t = 3%, Torza rnepsoe ypaBHEHHE CHCTEMB IPHMET BHJ

t=9 3:!:=9
*)2 =35 472, 2= P-t-T2= ’ ’
(8%)2 =3* + 72, E+72, 7 -1-T2=0, [t=_s; [3z=—-8;

=2
IToncTaBuB £ = 2 BO BTOpOE ypaBHeHHe, NoJTy4nM 2v/3siny = 3,

sinyz—‘é—g, y=(—1)k%+7rk, keZ.
. (9. (_1\*E
Omsem: (2,( 1) 3+7rk), keZ.

C2. Ilyctb O — LeHTP OKPYXKHOCTH, TOora R = OA = 2—26- =13,

AC = A—213- = 12 (cm. prc. 161). OC = VOAZ — AC? = /160 =144 = 5.
OS=R-tg ZOKS =13 .8 = 104.

Puc. 161.

OS — BoicoTa KoHyca, Toraa OC asnsercs npoekuyedl OS Ha MIOCKOCTS
OCHOBaHH#, 3HAYHT, TaK Kak OC L AB, T0 no TeopeMe O TpEX NepneHsAKy NI
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pax OS Takke nepneunnxympxa AB, cnepnoBaTesibHo, ZOCS — HCKOMBIA.

tgéOCS———208
Omaem: 20,8.
-2 >0, —-2<zr<?2
C3.013:¢ z+2>0, {a:;é—l !
z+2+#1; )

210g,,9(4—2%) — 1 - 4logl 5 |22/ > 3;

2108,42(2 — &) + 210g,42(2 +2) — logZ 5|z — 2| > 3
Yuutnisag O[13, nosyanm |z — 2| =2 ~ z.
210g,,+2(2 —z)+2-log2,,(2-2) > 3;
log2,,(2 — z) — 2log,,,(2—2) +1 < 0.
HYCTb log,,2(2 — ) = t, Torna nocnejHee HepaBEHCTBO NPHMET BHI
-26+1<0; (t—-1)2<0, t=1
Bepnémcs K HexonHbiM nepeMeHHbM: log,  ,(2—2) =1, z+2=2—1;
z=0.
z = 0 ynosaiersopser OJ13.
Omsem: 0.
C4. IlpoBeném Bricoty BH (cM. puc. ??).
B npsimoyronbiom AABH BH JIEXHT NPOTHB yra1a B 30°, 3HaUHT

BH—;AB—IS\/_ AD = Ag- 6.

BAACD ZADC =150°, cos ZADC = -—12:.

To TeopeMe KOCHHYCOB HMeeM:
AC? = AD? + CD? — 2cos LZADC - AD -CD =

=36+27+2-3§-6-3\/§=63+54=117; AC = V117.

Omsem: /117.
C5. O6acTb ROMYCTHMLIX 3HaYEHHA NapaMeTpa a:
6-a—a®2>0, a?*+a-6<0, 2 .
{ 3—(cosvVB—a—aZ+2)#£0; { cosVB_a—aZ#1 * T070<0
-3<a<2

~-1<cosvb6—a—a’<1l, 0<3—(cosvb—-a—aZ+2)<2
Tak Kak 3HaMeHaTesib GOJIbLIE HYJSA, TO IVIS BLIMOJHEHHS YCAOBHS 332Ul
He0GXOAMMO H OCTAaTOYHO, 4TOOH 1is Beex z € (—1;1)
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22 +2(a—-1)z+a2>0.

Paccmorprm pyHkipio f(z) = z2+2(a—1)z+a?. Ee rpadukom sensercs
napa6oJa.

PaccmoTpuM apa cayuas.
1) D < 0 — HepaBeHCTBO BHITIOJNHAETCS NIPH BCEX .

183

D=(20-1)?-4-a><0; 4a®°—8a+4—4a2<0; 8a>4; a> 1.

2

2D 20; a < 1 Venosue 3aJayH BBINOJHAETCA B ABYX CJIyyasx (cM.

puc. 162):

[ ]

a) aGcuMcca BepLIMHLI NapaGoJibl MeHblile JHG0 paBHa —1 1 f(—1) > 0;
6) aGcumcca BepUIMHL TapaGosikt Godblie JHGo paBHa 1 v f(1) > 0.

—(a—1) < -1, {“22’

{1—2a+2+a2>0; ac R,

[ -a-1)>1, 2<9
{1+2a—2+a2>0- [“g*l"/ﬁ'
’ a>-1+2;

a € (—o0;—1 — /2] U [2;+00). Tak kak B 3ToM ciydae a < -;—, TO
a € (—oo; —1—1+/2).

OG6benuusisi pelleHHrs, TIOJyYeHHbIE B KAXK/IOM H3 CJIydaeB, H yUHTHIBasA 06-
J1aCTh JOTYCTHMEIX 3HAYEHHA NapaMeTpa a, noayduM (—3; —1 — v2]U(0,5; 2).

i
VaRva

Puc. 162.

Omeem: (—3; -1 — v/2]U (0,5;2).

C6. IToactabuM y = az — a + b = a(z — 1) + b B nepBoe ypaBHeHHe, NOJTyIHM
2 =a%(z—1)2 4+ 2ab(z — 1) + ¥* + 2;

22 = a222 — 2a%z + a? + 2abz — 2ab+ b + 2;

3
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(a® — 1)z? + (—2a% + 2ab)z + (a — b)2 +2 = 0.

Hcxopmnas cucteMa paspeluuMa npH Jio6oM b Toraa U ToJIbKO TOTAA, KOria
npH Jilo60M b pa3peluMo nocjielHee ypaBHeHHe.

PaccmoTpuM Ba ciyuast.

l.a=41.

Ipna = 1 nocnensee ypasnenue npuMer Bun —2z(1—b)+(b—1)2+2 = 0.
Ono He pa3pemnmo npu b = 1.

[pu @ = —1 nocaeHee ypaBHeHHe MPHMET BHA
—2z(1 +b) + (b+ 1)? + 2 = 0. OHo He paspelunmMo Ipu b = —1.

Taxkum o6pa3oM, a = 1 He yA0B/ETBOPSAET YCJOBHIO,

2.a# %1, .

[1pu mo6om b xospkHO BRnoaHaTecs D 2 0.

(—a+ab)® - ((a—b)*+2)(a® —1) > 0;

a?(b-12+ ((a-b)%+2)(1—-a?) =0.

[TocnenHee HepaBeHCTBO MOJDKHO BHINOJHATHCS JJIS JIOGKIX 3HaueHHHA b.
TMoxcrasus b = 1, nomyuum ((@ — 1)2 + 2)(1 — a?) > 0, oTKyna caexyer
1-a220; a2<1; la/<L

Tpu HafineHHbIX a HepaBercTBO a?(b — 1)2 + ((a — b)2 +2)(1 —a?) > 0
BLIMOJIHAETCA NPH JIOGKLIX b, 3HAYMT, HalieHHbIe 3HaUeHHs 1apaMeTpa a yao-
BJIETBOPSIOT YCJ/IOBHIO, H TOJLKO OHH.

YuHTHIBasA, UTO @ # +1, OKOHYATEJILHO NoNyunM —1 < a < 1.

Omsgem: (-1;1).
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