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NMPEANACJOBHUE

OcHogrble 0COCEHROCINU NPedAazaeMm020 COOPHUKA CAMOCMOANERD-
HbiX U KOHMPORbHULX pabom:

1. COOpHUK COINEPXUT NOoAMbLI HAGODP CAMOCMOAMEAbHBIX U HKOH-
mpoxvrblx pabom no ecemy Kypcy aaze0pvt U HAMAA GHoAu3a 10--
11 raaccos, KAK OCHOBHOMY, TAK H yriIyOaeHHOMY.

KorTponsrble pafoTH paccauTaHsl HA OAWH YPOK, CAMOCTOATENb-
Hue paboTH — Ha 25—40 MUHYT, B 3ABHCHMOCTH OT TeMbl ¥ YPOBHA
NOATOTOBKH YYAIIIUXCA.

2. COopHHK mO3BOJAET OCYWIECTBUTH AnddepeHNHPOBAHHLIN
KOHTPOJb 3HAHHI, TAK KAK 38JaHMA DacnpefiejleHh 10 TPEM YPOB-
HAM cJOXHOCTH A, B 1 B. YpoBeAs A co0TBeTCTBYeT 00A3aTeNbHEM
NporpaMMHRIM TPeGoBaHHAM, B — cpefHEeMY YpPOBHIO CJIOXKHOCTH, 34a-
AaHUA YPOBHA B npeaHa3HadeHH! AJIS YYEHHMKOB, OPOABJIAOMINX I10-
BHIIIeHHEIAI MHTepec K MaTeMATHKe, & TaKKe AJSA HUCIOJL3OBAHHA B
KJACCAX, IOTKOJAX, THMHASHAX H JHOEAX ¢ YyrayOaeHHBIM H3VIeHHeM
MaTeMaTHKH. [ xaXA0re ypoBHS NPHUBEREHO ABa PACHONOMEHHBIX
pPAZOM PABHOLEHHBIX BAPMAHTA (KAK OHM OOHIYHO 3alIMCHIBAIOTCA HA
JOCKe), HO3TOMY Ha YPOKe ACCTATOUHO OJHOI KHHIM Ha IlapTe.

3. Kak npasuio, Ha OAHOM pas3BopoTe KHHTH OPHBOAATCA 00a Ba-
pHUaHTa BCeX TPeX YPOBHe# CJ0YKHOCTH. DBiaroaaps atoMy yuamniuecs
MOTYT CPABHHTDh 38JaHHA PA3JAHYHEIX YPOBHeill M, ¢ paspeilieHNa yuH-
TeJid, BRIOPATE NOAXOZAIHNY AJia cefa YpoBeHB CIIQM{HOCTH,

4. B KHHTrY BRJIOUEHBl doMautHie caMOCTOAMenbHbie U RPAKMU-
Yecrkue pafome, cofepIKale TBOPUYECKHEe, HeCTARAAPTHEIC 3aa4YH M0
Kaxaol uaydaeMmoil TeMe, a TaKkxe 3aJaUH MOBHLIDIEHHON CIIOHOCTH.
OTH 3aJaHUA MOrYT B ICJHOM OOBeMe MJH YACTHYHC NPeAJaraThed
yYaliMcA B KaueCcTBe 3aueTHHIX, & TAKMKe HCIOJb30BATHCA KaK J0-
OOJHHTEJNbHEIE 38JAHHA AJA NPOBEJEeHMAA KOHTPOAbHBIX pabGor. Ilo
YCMOTPEeHHIO VUHUTeNA BLINOJAHEHHEe HeCKONBKUX HIH Jame OJHOro Ta-
KOO 3aJ]aHUSA MOKET OLEHHBATLCS OTJHYIHON OmEHKOM.



OTBeTH K KOHTPONBHEIM U AOMAIIHHAM CAMOCTOATENBHHM paforaM
NPHBOIATCA B KOHIE KHHTH.

5. TemaTHka ¥ cojaepxkaEue pabor oxeaThiBAIOT TpeboBaHUA
BCEX OCHOBHHRIX OTeuUecTBeHHBIX y4eOHHKoB anrefpnl M Hadal aHa-
ausa 10—11 wraacca. na yaodcrBa noap30BAHMA KHMrodl InpuBo-
AuTcs TabnMna TeMaTHYecKOro pacmpejeneHnd pabor mo ywebHMKaM
A. H. Konmoroposa u ap., H. . Buneaxuna u ap.

Ham agpec s Hureprere: www.ilexa.ru.



TPUTOHOMETPHA

C-1. ONPEAENREHUE U CBOUCTBA
TPUFOHOMETPUYECKUX ®YHKLIUA.

FrPAAYCHAA N PAOUAHHAA MEPbLI YITNA®

BapuwaHT A1 BapuaHnt A2
1
Briuucanre:
a) 200860°-th; a) ctg45°—231n-g-;
6) sin(—420°). 6) cos(-750°).
(2]
CpaBHNTE 3HAMEHHA BHIPAMECHWI:
a) sin%E u cos 90% a) cos% u sin 180°%
6) sinz n =, 6) Z mcosZ,
2 2 3 3
(3

HakinrTe HanGoapiiee H HAMMCHBINCE
3HAYECHHA BHPAKCHHA:

0,5cos0 + 2. 3sina—1.
Bapuwanr B1 BapunaHTt B2

1

Brraucaure:
a) 200330°ctg60°—sin3—2n; a) 28in 60°tg 30° — cosm;

* Arropu ofpamarorT BHUMAHEE HA TO, YTO paGoTHI 0 TPUFOHOMETPHH 0O
YPOBHIO CJIOKHOCTHM ODHEHTHDOBAHR HA YYAIQHXCA, M3YUABIOMX HAYAMA
TpHroHOMeTpHN B 9 Knacce. Ilasg yuammxcs, BuepBble H3YYAIOLINX OCHOB-
Hile (POPMYNE TPHUTOHOMETDHH, DEKOMEHAyeM HaG0p CcaMOCTOATeNBHEIX

pabor, mpeano:xeHHE B cOOpHHKe aBTOPOB And 9 Kiacca.



6 TEHIOHOMETPHA

sin 390° - sin (-390°) ctg 405° — ctg (~405°)

6 6
) tg (-765°) ) 2sin(-750°)
2
CpaBHMTe 3HAYEGHAMA BRIPAKEHHIL:
a)cos%tg% " a)sinl,2x ctg% Hu
sin (~330°) ctg 100% cos (—300°) tg 110
6) cos2° u cos2. 6) sin4 u sin4°.
(3
IIpH KAKMX 3HAYCHHAX @ BO3IMOIKHO
PaBeHCTBO;
sinx =a®+1? cosx =-1-a?
Bapuanwt B1 Bapuwaut B2
(1
Beruncanre:
a) sin (~45°) tgg + a) cos [—-g—]tg 45°+
+ cos (—45°) ctg g— ; +sin [— g ]ctg 45°%
. in 6
6) 8 540° - sin 810° 6) SN 5"~ cos bR
ctgéE—tg _Sn tg 540° ~ ctg _on
4 4
(2
CparHNTe 3HAUCHNA BhIPAMKEeHMH:
a) sin2cos3tg4 m cos5; a) cosltg2ctg3 1 sin4g;
6) sin200° u sin(-200°). 6) tg(-100°) u tg100°.

©

lel KaKHX 3HAYeHHAX & HePABeHCTBO



CamocTosTensaan pabora C-2

sinx<a’-a-1 cosxza’~-8a+1
BRLINMOJMHASTCH NpH M0o6oM IHAYEHHH X7

C-2. TPUTOHOMETPUYECKUE TOXAECTBA

Bapunant A1 Bapuwant A2
1
H3asecTHO, 4TO
sina=0,830<a<§. cosa=0,6n0<a<—12£.
HajizuTe 3HAYeHNA TpeX APYrHX
TPMrOHOMeTPHYecKHX dyBRIMil yraa o.
12
¥ NIpocTHTe BHpAKeHHE:
a) sin® o + cos® o + tg* B; a) tgBctgP —sin’® a;
6) E% . (1-sin’ o). 6) B2 . gin? o + cos? a.
ctg o tgo
©
JlokKamuTe TOXASCTRO:
l+tga 1+ctgo
—— =tgo. —— =ctga.
l+ctga g 1+tgo '
Bapuwaur B1 Bapuanr B2
0
H3eecTHO, UTO
3 n 4 3r
tga=—— 1 — <0< =—=H —<a<2
-4 1 H 2 . ctgo 3 H 2 o< 2r,

Halizure aaayennsa Tpex APyrux
TPHIOHOMETPHYCCKHX (PyHKIHH yria o.
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2]

¥npoeTHTe BHEIpaKeHHe:

a) —— ~ctg’ a—cos’ B; a) —5— — tg° o —sin® B;
sin 1 cos? o 1
6) (ctg’a-coszot)[ . —1} 6) (tg® o - sin’ a][ — —1}
cos® o sin® o
JOKamHTe TOKISCTBO:
cos® o — sin* o sin® o - cos? o
+
(1~-sina)(1 +sinea) (1-cosa)(1+ cosa)
+2tg’ o = 12 . +2ctg’ o= ——.
cos® o sin’ o
Bapuaunr B1 Bapuaunr B2
HiasecTHO, uTO
25gina +5s8ina—-12=0 25cos’a - 5cosa~12=0
T 3r
H —<Q<T. H — < 0 < 2,
2 2

HailinuTe 3HaYMCHHA YeTHPEX OCHOBHBIX
TPMroHOMeTpHUYeCKHX GyHKIMIt yraa d.

2

Y IIPoCTHTE BRIPANKECHNE:

— 2 i 2 —
a) ain‘ou+cos°a+“—°°:-?-; a) oos‘oz+sin"a-38—m-%—§;
1+tg‘a 1+ctg® o
2 2 1.2 2
6 eq_cos f-cig B‘ 6q_ 8in B-tg"p .
) ctg” P sin’B-1g* B 6 ' p cos’B-ctg’p

L3

JlokamuTe TOAEACCTBO:
sina—cosf _sinp-cosa sino —-sinfl _ cosp—cosa
sinB+coso sino+cosB’ cosf+cosa  sino+sinf
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C-3. POPMYNbl NPUBEOEHUA.
®OPMYJIbl CNOXEHUA

Bapvwaunr A1 Bapuaurt A2
(1
Briuncaure:
a) 8in 300°; a) cos210°;
6) c0s62°cos28° — sin62°sin 28°, 6) sin112°0s22° — sin22°cos112°,

2]

¥npocTHTEe BHpPAKECHHE:

cos[ 3% + o
2 sin(2n - a)
a) — 3 a) ——%
sin(rn - a) cos[—15+a]
2
0) lsint;mt-—sin Tial 0) ﬂsina—cos T ol
2 3 2 4

,I[OR&JRHTG TORIECTBO:

sinccos30 —cosasindo = sin4asino — cosdocoso =
= cos %—2a. = sin %+5a.
2 2
BapuanTt b1 Bapuant b2
1)
Briaucanre:
a) sin lZ—TE + cos 240°; a) cos lﬂ + 8in 150°;
cos852%cos7° +sin 52°sin 7° sin 72°cos12° —sin 12° cos 72°

sin 29°cos 16° + sin 16°cos 29° cos18°cos12° —sin18°sin12°
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YUPOCTHTE BHIPpAKeHHe:

tg(n+a)sin{—2’5—a]

e
6) sin (o — 30°) + cos(60° + o).

©

a)

JoraxuTe TOXRNSCTBO:

cos(2r-0a)  tg40° +1tg5°
) 1-tg40°tg5°

gin E+0t
2

Bapuaur B1
(1)

Butaucanre:

a) sinb30° — cos gg—n :

sin 21° cos 9° + cog 159° cos 99°
sin 20° cos 10° + cos 160° cos 100°

t\g[E - a]sin (2r - o)
2
a) H

cos({n+a)

6) cos(60° — a) — sin(a + 30°).

cos g+0ﬁ
2 _ tgb5°—tg10°

sin(m-a) 1+tg55°tg10°”

BapuaHT B2

a) cos770° —sin _2__2_15;

8in 22° cos 8° + cos158° cos 98°
8in 28°cos 7° + cos 157°cos 97°

YIpPOCTHTE BhIpaikenue:

cos(n—a)cos{?’zf—ﬁ]
tg(n+a-p) ¥
cos [g- + a]cos (2r-B)
tg(n+a-p)

a)

sin (7 - ()t)sin[gg—t —]3]

a) +
ctg[g —a+|3]
sin{g + a]sin (2r+B)
+ ;

ctg[g-aﬂ}]
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6) sin (o +P)sin(o—B) + 6) sin{o—f)sin{a+p)+
+cos® a +sin® p. +sin® B + cos® o
3
JloraRMTe TONKIECTBO:
tgatgf+ tg(o+p)-(tgo+tgh) =
+{tgo +tgp)-ctg(a+p) =1. =tg(a +B)tg otgp.

C-4. ®OPMYJNIbl ABOAHOIO M
MONOBUHHOIO YINA

Bapuant A1 Bapuwant A2
(1]
BaancianTe:
a) coszE—sin"’E; a) 23in-1—r'—cos—15-;
8 8 12 12
0) 2cos8?15° tg15°, 6) 1 — 2sin? 22°30".
©
Haiinure cos2o0, ecan
sino = -0, 6. coso =0,8.
(3]
¥YupocruTe BHIpaACHHE:
- 2
tha._l_.Eg__q_. M'(l'k(?ﬂﬁ‘ld)-

N P 1-tg’ o
4 = —
sin 2 cos 2

JOKaXHTE TOXRIECTBO:
sin2a - tga = cos2a tga. ctga ~ sin2a = cos2 o ctga.
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TPHIOHOMETPE

Bapuant b1
[ 1)

Briuncaure:
a) 4sin n cos Z-TE H
12 12
gin15° _ cos15°

sin5°  cos5°
HasecTHO, UYTO
cosa = —0,28
n o — yroJa Il gerBepTn.

Haiiaure sin-t;- .
©

6)

Bapuanrt B2

a) cos* 5n sin* 5—ﬂ;
12 12

0) ctg15° — tg15°.

cosa = 0,28
n oo — yroa I uerBepra.

Haiixure cos% .

¥mpocTHTE BHIpaXKeHHe:

4sin ocos® o - 4sin® o.cos o

JoxakHTe TOXRACCTRO:

tg o
tg 20. - tg o
Bapmauntr B1

BrIMHCIOHTE:
a) sin 75° 8in 15°;

LI -
6) (cosﬁ—sm 13 Jx

= cos 20,

x| cos® = + gin® -~
12 12

].

1-4sin? ¢ cos’® o

2cos’a—1
M = sin 20.
tg20-tga

Bapuwant B2

a) cos 15° cos 75°;
n o

6 —+sin— |X

)[cosa SmSJ

T . s
x| cos® = —gin® = |,
oo §-ue" )
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H3pecTHO, uTO

cosa—i HO<0£<E sint:t———xa0<0t<E
V5 4’ YA 4,
Haitpare tg(n + 4a). Haiigure ctg(?n - 401].
O
¥YIpocTHTE BBIpaKeHHEe:
cos O cos 4o
ctgg—sina sin4o - tg 2o
(4
JoKkamuTe TOXRAECCTBO:
ctg o —ctg 20 = — . l+tgotg 2o = 1 .
sin 2 cos2a

C-5. TPUWTOHOMETPUYECKUE ®OPMYIbl
: MPEOBPA3OBAHUA CYMMbI B
MPOU3IBEAEHUWUE U NPOU3IBEAEHNA B CYMMY

Bapuaunt A1 BapuwaHTt A2
IIpeoGpasyiiTe BRIpaxenne
a) B Npon3BecHME:

sin 6a — sin 4a; cos Ta — cos 3o;
6) B cymmy:

cos 3a cos 2c.. sin Ha cos 2a.,
¥npocTuTe BHIpPAMKKeHHES:

a) sinda +sina ) cos 40 + cos 20,

- . ¥
cos3a—cosa sin 40 - sin 20
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6) 2sin35° cos10° — sin25°, 6) sin25° sin5° — 0,5c0s20°.

L3

JorakHTe TOXKIACCTBO:

sin 4o + 2cos 30 —sin 200 cosa + 2cos 20 + cos 30 _
cos 40 - 2sin 3¢ — cos 20 sin o + 2sin 2a + sin 3o

= —ctg 3a. = ¢tg 20,
BapwanTr B1 Bapunwaut B2

HajinnTe 3HAUEHNE BHIPAXKECHHA,
HCNIOBL3YA NPeACTABICHNE TPH-
rOHOMETPHYIECKHX BHIPAXKeHHH B BHOe

a) NpoH3BeTeHHs:

cos18° + cos 42° cos 29° —cos91°
cos12° 6) c,yunm: sin 31° ’
8in 105°sin 15°. cos 75° cos 15°.

2]

¥NpocTHTE BHIPAKEHHE:

(T . [ 2n . (n . [3n
a) sin| —=-¢ |+sin| ——a |; a) sin|—+ o |-sin| —+ o |
3 3 4 4

6) 2cos{o +B)cos{c —P)- 6) 2sin (o +B)sin(a—B)+
-1+ 2sin®j.

JOKaKHTe TOKITECTRO:
2sin 3xcos 0 — sin 200 _ 2cos30.cos 0L~ cos 200
cos 20, — cos 6o sin 6¢ ~ sin 200
1 1

4singcosa 4sinocoso

+2¢cos’ o —1.
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Bapuaur B1 BapuauT B2
(1)
Brruucaure:
ssin7—“-sinE sa:in@+sinz—Tt
a) 18 9. a) 18 9 ,
n r’ b 2n’
CO8 — — CO8 — €08 — + cOS —
18 9 18 9

6) cos%cos-szg, ecau coso =0,6. 0) sinasin3a,

9 ecan cos 2o = 0,8,
YIPOCTHTE BHIPAKeHHE:

a) sin 60 — sin 40 + sin 2 a 4 sin 3asin 20

4 cos 3o cos 2 ’ sin 4o — sin 6o + sin 2o’
6) (tgo+tgP)x 6) (ctg o +ctgP)x
x (cos (o + B} + cos (o - B)). x(cos (o - B) - cos(w +B)).

(3
HoxaKuTe TOXACCTRO:

sinA+sinB_ctg£ cosA-oosB__cth

cos A +cosB 2’ sin A -sin B 2’

ectn A, B 1 C — yrjisl TPeYroabHHKA.

C-6*. AONONHUTENDbHLIE
TPUTOHOMETPUYECKUE 3AQRAUM
(momawHAA camocTofATenbHasa pabora)

Bapunaurt 1 BapuwaHnt 2

BrrancanTe, HCNOAB3YHd YMHOXKCHHE H
AeNleHHe HA NMOZXOoAANIee TPHUIOHOMET-
pHuecKoe BhIpaKeHHe:




18 TPHIOHGMETPHA

a) 8in 18° sin 54°; a) cos 36° cos 72°;
2n 4n 6n n 2n
6) cos— + cos — + cos —, 6) cos— +cos— +
7 7 7 5
+ COS n + COS 6z
(2 5 5

YnpocTHTe BRIpaKeHHe, HCMOJIb3yd
$opMyaLl NOHNXKEHHA CTeNMeHM:

a) sin® §E+a - gin® m+0ﬁ ;  a) cos’ 3—“—0& - cos’ &+0'.;
8 8 8 8

6) sin’® 20t + sin® B + 6) sin® (¢ +B)+
+ cos (20 +B) cos (20— B). + cos® (o — B) - sin 2a sin 2.

©

Pemmre HepaBeHCTRO,
NPHMEHAS TPHTOHOMETPHYCCKHE

npeoOpasoBaHuA:
a) cos(91° — x) cosx — a) sin(179° + x) cosx —
- sin(91° — x) sinx < 0; — cos(179° + x) sinx > 0;
6) x2 + 2x c0s3,5 sin0,5 — 6) x% — 2x cos6,5 cos0,5 +
—8in3 sin4d < 0. + cos6 cos 7 <0,

OueHnTe 3HaAUeHHEe BHIPAXKEHHA,
HCIIOAb3YA METOl BBeAeHHA
BCIIOMOTATEJABHOrO yriaa:

a) J8sino - cos o a) sin 2o + cos 2¢;
6) Scos2a +12s8in 2¢. 0) Tsina—24cosc.

Hajigure 3HaueHHe BRIpAXKEHNS,
HCIONIL3YA YHMBEPCAJBHYIO TPHIORO-
METPHUYECKYI0 NIOACTAHOBKY:

a) cos2aa, ecxu tgoo = ~3; a) sin4oa, ecan tg 2aa = 3;
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6) tg—czx—, ecnHu sino +cos = 6) tga, ecan

|

cos® o -sin' o0 = ——.

25
K-1. NPEOBPA3ZOBAHMUE y
TPUFTOHOMETPUYECKUX BbIPAXEHUMU
Bapunaur A1 Bapunaunr A2
1
Bruncanre:
a) Zsinza—u—ctgg; a) 2cos%+tg§;
6) sin56°cos34° + 6) cos111°cos 69° —
+cos H6°sin 34°. —sin111°sin 69°.
2]
HasecTHO, 4TO
cos[ 3F + =£. sin(n~a)=£.
2 2 2
Haitanrte cos2a. Ha#ignre cos 2a.
O
¥YupocTuTe BHpaKeHne: '
a) tg’ o +sin® ¢ - ——; a) etg’ ¢ +cos’a - ——;
cos” o sin‘ o
g) SO880+C0SA 5 in 0, g) Snoe-sina 1.
2c08 ¢ 2cos 30

o

JIOKaKHTE TOXKAECTBO:

_ cos2¢

cos’ o

cos 200
ctg?oa-1=———.
sin‘“ ¢

1-tg’a
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HailimuTe 3HaYenHe X H BHIPA3HTE €ro
B paguanax, ecan 0°<x°<90° u

8in 32° + 8in 28° = 2sin x cos 2°,
Bapuwnaur 51
(1

BruMcianTe:
R
tg —
a) i — 2 cos @;
Ctg E
H t=] 3 =]
6) sin50° +8in10

€08 25° cos 5° + sin 25°sin 5°
(2]

HagecTHO, UTO
cos 3—R+a =0,5u E-<1::L<11:.
2 2
HaiiguTe sin(60° — a).

c08T4°+ c0s16° = 2 cos x cos 29°,

Bapunanr B2

i
s

R

ctg’ g

cos 25°cos 15° - sin 25°8in 15°
cos100° + cos 20°

a) + Zsin%;
4

6)

sin E+0'. ———-1— H!t<a<-3£
2 2 2"

HaiiauTe sin(30° + o).

YnpocTuTe BRIpaXKeHMe:

. 2 2
a) [sma] +[cosot] -2sin®a;  a) 2cos’ o —(tgacosa)’ -

tgo ctga

5) w(l —CO8 43).
COB ¢ — COS 30

o

JlokaKHTe TOXRIECTBO:

1-tg’a

>— = sin 2o
1+tg"

tg 20

~ (ctg asina)’;

6) sin ¢ + sin 3o, (1 + 008 411) ]
cos O + cos 3o




Konrpoasnaa padora K-1 19

L5

Hajigute 3HaYeAHe X M BLIPA3HTE €TI0
B paguaHax, ecau 90°<x°<180° n

8in57° + 8ind1° = 2 sinx cos8°. c0s62° — cos18° = -2 ginx sin22°,
Bapunaur B1 Bapuwaunr B2
1]
Briuncanre:
o _ o o ©
2) tg 67° —tg 22 + a) tg29° + tg16°
1+tg67°tg22° 1-1g29°tg16°
+4 8in105° cos105°% -4 8in75°cos 75%

6) "119933 + cos 2. 6) 1}ﬂ +sin4,
2 2
2]

HasecTHO, UTO

sin20 = 0,8 u 45° < o < 90°, cos2a = 0,6 1 135° < a < 180°.
Haipure tga. Haiiaure ctgo.

©

Y IpoCTHTE BRIDAKEHHE:

a) 4coso o) 8 200~ ctg’ 200
2 O a0 4ctgdo
ctg” ——tg" —
e,y
6) coso +cosde sino+sindo cos0 —cos30.  sino-sin3¢
sin 20 1+cos20 1-cos 20 sin2e¢

o

JoRaKHTe TOXKIECTBO:

. . (T . (m n .o
4sinasin| —+o sin| —-q |= 4cos0c08| =+ jeos| ——a |=

= sin 3oL = cos 0.
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Hajliaure 1Ba 3HaueHHA X M3 HpOMe-
#xyTra [-360°; 0°], ynosaersopalomue
PaBeHCTBY:

00s21° — c0s51° = 2sinx sin396°.  sin5° + sin65° = 2sin395° cos .

C-7. OEIME CBOUCTBA ®YHKUNA.
NPEOEPA3OBAHUA FPA®UKOB ®YHKLIUA

Bapumaunrt A1 Bapuauntr A2
L

B opnoii cucTeMe KOOpPIHHAT
HOCTpolTe rpaPpurn GyHKIMIL:

Y = cosx, y =sinx,

4 .
y=oos[x—z], ¥ = 3sinx,
Yy = 2cosx. y =sinx + 2.

©

Haijigure o6nacTs onpeaeneHusa GyBKIMHM:
a) y=vx+1; a) y=———;

X +x

6) y = tgx. 6) y = ctgx.

0

Hajianre o6nacTe 3aauennit pyaxipmn:
y =sinx — 2, y = 0,5cosx.
Bapunaurt b1 Bapuant b2

L

B ogmoii cucreMe KOOPTHHAT MOCTPOiiTE

rpapuxn Gpysrumin
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Y = COsX,

y = sinx,
y= sin(x + %} y = —0,b cosx,

y=23in(x+§} y=-0,5cosx + 1.

(2
Haijizgure o0aacTs onpenegeHns
dyEruMn:
Jx x* -4
a) y= : a) y= :
Vy¥y=—_3 )y —
6) y = ctg3ax. 6) y=tg£.
2
(3

Haijuute obaacrs snavenHit pyaxmum:

T T
=2 +— |-5. = 3si -= |+ 1.
i cos[x 3) Y sm(x 4]

BapuwanTt B2

Bapuanr B1
B oxmoit cucTeMe KOOPAHHAT HOCTPOHTE
rpadpHKH pyEKImHin:

y =cigx, y=1tgx,
7 7
=2ct = =0,5t +—1
y cg[x 4) v g[x 4]
y= 2ctg(x—%]. y=0,561tg x+§|.
(2

Haiiaure o6aacTh onpeaeeHHd

Pyarmun;
_Nx+6-x a)y_\fZO—x—xz.
T 4-xr

a) y= ;
)y o1
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1 1

6) y= 2 X . X 6 y= . X
co8® = —sin® = 48in — cos =

2 2 2
©
Hajizute 06aacTs 3HaYeHHA PyERIANK:

=4gin?|x-%|-3. =4-6c0s®|x+ 2|
y- (x5 y= 4o (x+]

C-8. HETHOCTb U NEPMOAUYHOCTDL
PYHKLUUHN

Bapuanr A1 Bapuwanr A2
o

Horaxnure, uro pyEruna fx) asagerca
JeTHOM, a GyEkuua g(x) — HeUeTHOI,

ecau:
f(x)=8x® - cosx, f(x) =2x" +cosx,
g(x) =sin2x + x*, g(x) =tgx—4x°,

©

Haiignre HEaHMeHBIUHI MOJ0RATSABHBIH
nepuoa PpyHKIMH:

a) y=sin§; a) y =cos2x;
6) y =tgdx. 6) y=ctg§.

©

Ha pucyske u3o6paxeHa uacth rpagpn-
Ka pyHKnuH, HMelonieii nepuozn T.



CamocroaTeasnan paGora C-8 23

HocTpoiiTe rpathuk 3TOH (PYHKIHH Ha
npomexyTKke [~T; 2T). Asaserca an
DAaHHAA (PYHKIHS YeTHOM nin HeveTHOH?

y y
N
TV
BapvauTt B1 BapuwaHT B2
L1

Hceenepyiite GyHKIMIO HA YeTHOCTH MIH

]y

HEYeTHOCTH:
a) f(x)=x*cosx; a) f(x)=x"sinx;
tgx ctg x
6 x)= . 6 x)= .
) 1(x)= EX ) 1(x)= 24
HaiianTe HaNMeHBIIHH MOMOKHTEILABIA
nepuox pyHKUMM:
a) y =sindxcosx — a) y =cosbxcos8x +
-cos4xsin x; +gin Bx sin 3x;
3sinZ
2c0s80,5x 3
6) y =t 6) y= :
8in 0, bx x
cos -
0 3
IMocTpoiite Ha orpeske [—3; 3] rpadpur
qeTHOH QYHKLIMHM ¢ HAMMEHB- He9eTHOH QYHKINK C HANMEeHb-
UM NOMOKUTEALHHEIM IepH- MEM DOJIQXKUTE/NbLHBIM LepH-

ogom 2. OFOM 3.
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Bapunaur B1 Bapmnmanr B2
L1

HecnenyiiTe GpyHKIHIO HA YeTHOCTL HIAH

HeUYeTHOCTh;
a) f(x)=xtgx—sin® x; a) f(x)=x"ctg x +[sinaf;
2x* £+
6 xX)= —, 6 x})=——>"_,
)f( ) cosx -1 )f( ) cosx +1
Haiiaure HAMMEHLIIME NOJOKHTEALHLIH
nepuog pyHxIMN: '
x
"“"tgg 1-tgxtg0,25x
a)y=—x; a)y:t +tg 0,25 ;
l+tgxtg 3 gx +1gh, cox
6) ¥y = 2sin2xcosx —sin x. 6) y = cos3x — 2cos 4x cos x.
IIpuBeguTe NpHMep
ABYX HEYEeTHHIX HepHoaHdYec- YeTHOH H HEYeTHOH NepHOXH-
KHX QyHKIUH, OpousBeleHHAE yeckuX (PyHKunmii, nponseene-
KOTOPEIX — 4YeTHAS OepPHOAH- HHE KOTOPHIX — HeYeTHaAA IIe-
yeckaf GyHKOMA. propudecKkasa GyHKIMA,

Oreer MOATBEPIHTE JOKAZATCALLTROM.

C-9. MOHOTOHHOCTb ®YHKLWUNA. 9KCTPEMYMbI

Bapuanrt A1 Bapuwant A2
o

Hcenoansys ceoiicTBa BO3pacTaHNA
H yORIBAHMSA TPHIOHOMETPHUYSCKHX
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dyrxuuit, cpaBHuTE 3HAYCHHA

BHIpaKeHHii:

[ n L] n
a) sin— u sin—;

12 6
4 2n
B) ctg— u ctg—.
)85 85

Hajliainte npoMeKyTEM BO3pPACTAHMA
M yOLIBAHMSA, TOUKH JKCTPEMyMa H

SKeTpeMYMB! (PYHKIHH!

y=2sinx+1.

3]

DyaKIuAa y = flx) iMeeT Max-
cuMyM B TouKe (x; y,). Haitanre
TOUKY MHHUMYMAa H MHHHUMYM
dyarumun y = -8 x).

Bapuaunr B1
[ 1

y=0,5cosx—1.

(3

@yeruua y = f{x) umeer mMmu-
HEMYM B Touke (x; y,). Haltyurre
TOYKY MAKCHMyMa ¥ MAKCHMYM
byuxnuu y =-fx) — 2.

Bapuwanr B2

Pacnono:xkuTe B nNopsaaKe BO3PACTAHHA

YHCAS

2r T 6n

a) tg—; tg—; tg—
) 83 85 87

6) cos({-1,8); cos2,3; cos 2.

a) sinE; sinzr'-; sin-’E;
5 6 3

6) ctg(-0,3); ctg1,2; ctgl.

Haiignre MpoMemxyTKH MOHOTOHHOCTH,
TOUKH SKCTPEMYMA M 3KCTPEeMYMBI (DyHKI{HH:

4 n
=0,58in|x—-— 1. =3cosl x+—|.
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3

flana pynxuma y = flx), y xoropoil
xmin=_l’y‘ =1 xminao’ ymin=—8’
X = 2 Y. =4 x =5y, =10.
HaiizuTe TOUKHN dKCTpeMyMa H
IKCTPeMYMBI PYHRKIMH
y=-2fx + 1). y = —0,58(x - 2).

Bapuwautr B1 Bapuwant B2
0

Pacnonoxnure AaHHBIE YHCaA
a) B MOpAAKe BOZPACTAHHA:

T 5n n V4 n On T 4n
tgz? tg—s"; ctg[——]

; g —; sin —; sin —; cos—; sin —;
8/ %% gl BN 8 g

6) B nopaaxe yObIBAHMA:
cos{-7); cos4; cos6; sin0,1. ctg g ; ctgh: ctgl,8; tg0,9.

Hajigure NpoMeRyTKH MOHOTOHHOCTH,
TOUKH IKCTPEMYMA H IECTPEMYMEL

yaram:
y =|cig x+Z|-1. y=13tg x-Zf+2.

4 3

Henoan3ys onpeneaeHHs, TOKAKHTE,

4T0:
ecan Yy = f{x) — uerHan dyAx- ecin y = Ax) -— Heuermas
IHsi, BO3IPACTAIOIAA HA IpoMe- PyHKOKA, yORBaOIaa Ha IPO-
*KyTKe [0; a], To Ha npoMexyT- mexyTre [0; a], To Ha npowme-

ke [—a; 0] dyaknua y = —Ax) xyTee [—a; 0] dyaxknua y =
TaKyXe BO3pacTaerT. = —f(x) Bo3pacTaer.
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C-10*. ICCNEAOBAHMUE ®YHKUMUHA.
FrAPMOHUWYECKWE KONEBAHUA
(AoMawHAA npakTUueckan pabora)

Hcenenylite GyHKIHIO B nocTpoiTe

ee rpadpuk;
YpoBeHb A

1) ¥y =1,58in2x;
x

2) y=2cos—;

) y=2co 2

3) y=—tg3x;
4) y=0,5ctg0,5x;

1
B) y=sin—x-1;
) Yy 3

YpoBéeHb B

Dy= sin[2x+ g),

n X
2) y -cos[z-—-z-),
3) y=—tg[f+");

3 8

4) y =ctg[2x+§§]+1;

n X
5 =sgin| - —-={;
Yy sun(6 2]

YpoBenb B

sin £+£ 3
2 6

1) y=

6) y=2-cos2x;

7 y=te2n

8) y=—20tg2?x;
x

D y=1+tg—;

)y N

10) y = —3cosl, bx.

2n

6) y=1+ cos[-g-x+-—-]

3

14
7 =tg|=—-2x |
)y 3(3 ]

xX T
8 = 2¢t ——=1
) ¥ cg[z 6]

9) y= 1—cos.[2x——TE

10) y = —sin[1,5x+g

6) y= 3cos(2|x| -g);

4 -
3 »

].

*

’
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n 2 1
2) y=tg|2|xl+—-|; NDy=—, |——p—;
( i 4] ) ¥ = 317 otg? 2x

T 2x x
3 y=8-2cos|——-—1; =tg|=[-1;
v [3 3] Dy ’thZ‘
n 1-/3tg2x
4) y=—ctg(2nx———]; Q) y=——+° B2,
4 )y J§+tg2x ’
_ . |, 1-cosx
B) y =-0,5sin 2x+—|, 1) y=2 .
2

K-2. TPUWTOHOMETPUYECKUE ®YHKUNW

Bapuant A1 BapuaHnt A2
o

Iocrpoitre rpadur dysruun

¥ =cos .x-E = 8in x+—1-t—
4/ v 3/

Hoasayace rpa¢gurom, onpeaeanre;
a) BEyJaH QyHKIHHE;

6) npoMeXyTKH YORIBAHNSA (DYHK- 0) DpoMe)KYTKH BO3paCTAHHA
HHAH. PyHKOHA.

(2]

Onpeneanre, apaaerca Ju GyErIUa
JAx) gerHOl HAH HeueTHOM, H HaligHTe
ee HANMEHBIINIT MOJOKHTeIBABIH ne-
pHMON, ecan:

1 x
f(x)—Et_ng. f(x)—2-4cos§.
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He BRINONRAA nMOCTPOCHRHH, RAHANTE:

a) obJacTE onpeneneEua H o0aacTs
3HAYeHHH GyHRIMN:

y=3sin[x+%]-—2; y=0,5oos[x—g]+1,5;
6) TOUKH PKCTPEMYMS H HKCTPEMYMBI
byERIHN:

y=—-4sinx. Yy =-2cosx.
(4
Haiinure obxacts onpegenenus
Gy

=1’2 :X_3. =J4 inZ cos 2,
Y cos 2 y sin 3 cos2
Bapuaunr B1 BapuanTt B2

1
Iocrpoiire rpadbux pynkumnm

e
It
B | =
g
bR
B =

y=2sin2x + 2,

Honnayacs rpadpHKoM, ONPeHeTHTE:
a) ByaH QyExumun;

0) TOYKH 3KCTPeMyMa H IKCTPeMYyMBI
byHKRIMN,

2
Haiiyure ofaacts onpefeesnsn Qynxuuu

H BRIACHHTE, ABJIACTCHA JIH OHA ‘leTEOﬁ
HIH HOYeTHOI:

- |
f(x) B Zinx )

(0=

cosx -1
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©

He BBINOJNHAR mocTpoeHNnil, HaliqnTE:

a) obaacrs 3HAYEHHIl H HAWMEHBIIHH
NOJIOKHTEeABHBIH NMepHOR DYHKIAR:

y = 4sin5x cos 2x — y = 2cos® x — 2sin' x;
—4 cosHx sin 2x;

6) obnacTh onmpenesieHNsE ¥ NPOMEKYTKH
MOHOTOHHOCTH QyHKIHH:

y = tg2x, yzctgg.

Haiigure ofnacTs onpenemenns
H ofmacTh 3HaYeHAN PYyHKUHA:

. S -1
¥ l+ectg’x’ y_1+tg2x°
Bapuaunt B1 BapuaHT B2

Ilocrpoiite rpa¢pnk byHKIMH:

——-lsin 2x-2 =2cos| Z+2
=3 s/ Y 2" 3f

Moas3yace rpatduKkoM, onpesenanTe
a) MPOMEKYTKH 3HAKONOCTOAHCTBA
bYHKIHY;

0) TOUKH 3KCTPEMyMa H SKCTPEMYMBI
(pyHKIHA,

(2]

HecneayiiTe Ha IeTHOCTE M NCPHOAHY-
HOCTEH (PyHKIMIO:

f{x) = cos4x +sin® x. f(x)=sin3x—tg§.
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He BRIMOAEAA mOCTPOCHHI, HAMAMTE:

a) ofaacrb 3HAYCHHIT H IPOMeXYTHKH
MOHOTOHHOCTH (DYHKI(HH:

y =cosx++3sinx; y =sinx - cos x;
6) acHMNTOTHI K HYJAH PYHKITHHA:
x T n
=2tg|—+—1{. =-ctg|[3x—-—|
y 8[4 4] } cg[x 3]
o

ITocTpoliTe cxemaTHIeckH rpadur Gynrums

1+ cos2x 1-cos2x .
y= T+cosx. y= ——2—-—s1nx.

Ssanerca nx ara QYBKIHA OPHOTAISCKON?
Ecmu ga, 70 HAMHTE 60 HANMeHLINNH
NOJOMHTSIBHELH HEepHo.

C-11. OBPATHbLIE TPWTOHOMETPUYECKUE

OYHKUUU
Bapuaunr A1 Bapuanr A2
o
Brrancanre:
a) arcsinl —arctg (; a) arccosQ —arctgl;
6) arccos—?—+arctg[—%); 6) arcsin[—%]+arctg—\§-;

B) ctg (arcsin g ] B) tg [arceos % ]
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2

CpaBauTe uncaa:

win{ 1) o s -1)

Onpeennre, MMEeT JH CMBICI BhIPAMEHHE:

arcsin(x —1) npu x = V5;

x=0,9 x= sin[—E].
6

OTBeT oOBLACHUTE,

Bapuwaur b1
0

Beruncanre:
a) arccos(-1) - 2arcctg 0;

6) arecsin [— —\/25 ]+ arctg \/5;

sommlef )
(2

CpaBHHTe uHCaa:
sinl u arcsin1.

(3]

arccos (x + 1) mpn x = —3;

Bapuwanr b2

a) arcsin(-1)+ 2arctg 0;

6) arccos (—% ]— 2arcctg NEY 3

somfof5)

arccos0 n cos0,

Onpeneanre, IpK KAKKX 3HAYCHUAX @
HMeEET CMBICA BBIPAKCHHEE:

arccos(2a — 1).

arcsin(3a + 2).
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Bapuaur B1 Bapuaunr B2

(1

Briuncanre:
a) arccos [tg % )— 2arcsinl; a) arcsin [tg 34 ]+ 2arccos \/2§ :
6) sin [2 arctg % + arcctg J3 ]; 6) 003[2 arctg V3 3+ arcctg Jl§ ],
B) arccos(sin(arctg0) ). B) arcsin(cos(arcctg0) ).

2

CpasEHTE UHCIA:
arctg{a — 1) m arctg(a + 1). arcctg a m arcctg (a + 2).

(3

Haiiaure o0acrs onpexeienns QyRRmuN:

y = |- arcsin(x + 1), Yy =J§-—arccos(x-—1).

C-12*. NPUMEHEHUE CBOWUCTB OBPATHbIX
TPUTOHOMETPUYECKUX OYHKLUUN
{aomawHnAn camocToATenbHas pa6ora)

Bapunaur 1 Bapuaur 2

Onpegemure, IpH KAKHX IRAYEHHAX
DNAPAMETPA @ BHIOIOMHAETCH TOXRAECTBO,

H JOKAYHTE ero;
a) sin(arccosa) = v1-a’; a) cos(arcsina) = v1-a?;
6) ctg (arctga) = %; 6) tg(arcctga)= l

a’
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. a 1-a?
B) tg(arcsinag) = 3 B) tg(arccosa)= 3
R (arecosa) = =3
a a
r) cos{arcciga) = ; r) sin(arciga) = H
( ) Ji+a® ( ) Ji+a?
A) arcsina+arccosa=g. a) arctga+arcctga=g.
(2
Brraucianre:
) si ( 9 12 ( :
a) sin \ arccos 13 ], a) cos \E arcsin —1—5],
6) cig fl arcsini H 6) ct (2 arcsin-a— ;
>2 13 f o\ 5/
{
B) sin| arctg 3 — arcctg [—%]] B) cos arctg-zl-'- - arocth].
\ \
©
Yunrhieaa 06;JacTs 3HAYCHNN
aprpyuRuul, BeluMcANTS:
a) arccos(cos 10) ; a) arcsin(sin@) ;
0) arctz[ctgs?n]. 6) arcctg[tgzé’!].
0
Haiigure ofaacTe onpenenesns dyuuipy: -
a) y = arcgin(x®* +x - 1); a) y = arccos(x? — 3) ;
6) y = arccos V2 - %. 6) y=arcsin;l—i.
o
Haiiaure o6aacTh onpeaeaeBua M
ofnacTh anavennil Gymnmun;
a) y = J-aresin x; a) y= ;

arecsin x
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6) y=2arctg\/;. 6) y=g+2arcctg(—s/;).
(6
Pemnre ypaBuenne:
a) cos(arccos(x + 2)) = x%; a) sin (arcsin(4x -1)) = 3x%;
6) GarctngH = 2m; 6) 2arcctg (2x-3)=m

B) arcsin (x* —4} = arcsin (2x + 4); B) arccos (.w:2 - x) =
= arccos(2x - 2);

r) (arcctg Jc)2 —6Garcctgx+8=0. 1) 2(arci;g:c)2 -
-Harctgx+2=0.

C-13. NPOCTEULWINE TPUTOHOMETPUYECKUE

YPABHEHWUA

Bapuanr A1 Bapuanrt A2

[ 1

Pemmre ypanHeHne:
a) Zsinx=J§; a) 2cosx =1;

L k.

6) cos[x+§]- 1; 6) sin(x 4] 1;
B) thx-—--%. B) ctg-’zﬁ=—\/§.

2

Hajigure myau pynxmun:

y=2sin[~g-—-x]+1. y=\/§cos(g—x]+l.
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3
Pemvre ypasuense M Haiaure
ero HaUMeHbIINH MOJIOKUTE/b- ero HauCOJIBIIHI OTPHIATENE-
HBI KOPEHB: HEI{ KOPeHb!
x .4 T
—=ctg—. tgdx = -1
cig 3~ g g4x tg[ 3 ]
Bapwaur b1 Bapuant B2
0
Penminre ypapHeHMe:
a) sin[x—g]+1=0; a) cos(x+g]-1=0;
6) 1—200322x=ﬂ; 6) sinfcos£=—i;
B) J§tg[%—x]=—l. B) J?_.ctg[-g—x]=—3.
12
Haiiaure syan dbynxmun:
I R
= Z 4= -1, = 2x—— |+1.
y d@[s 4] y tg[ 4]
13

Pemmire ypaBHeHHE H HAHIUTE €r0 KOPHH,
npuHajgAeKamue npomexyrry [0; n]:

(sin 2x + gin g ](sin 2x ~3)=0. [cos 2x + cos—z-](coszx +4)=0.

Bapuaut B1 Bapuauntr B2
o

PenmnTe ypaBHeHME:
a) 4sin[3x-g]+\/§=0; a) 4cos[§+g]+\/l_2=0;
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T nx n T T7X n
6) ctg| = - = |= —ctg —: 6 =gl = |
)cg[3 2] cg6 )tg[6 3] tg( 3]
B) cos[xsing]+0,5l=0,5. B) 0,5-—sin[xoos—]=0,5
(2]

He semonnas mocrpoenmi,

HalaNTe A6CIMCCHl TOYCK NEPECeTCHHS

rpaduxos QyERIMiA:
f(x):cos5xcoa(x+g] n f(x)=sin3xcoa(x—§]—% .
g(x):sin'éxsin[x+§]+g. g(x)=0083xain[x—-g],

OnpegenuTe KOJIHUECTBO KOpHeit ypaBHe-
HMA, OPRHALJEeRAINHX OTPEe3Ry [—=n; n]:

(sinx - 1)(tg[2x—i—]+ 1]= 0. (cosx——l){ctg(zx +E]— 1]=o.

C-14. TPUTOHOMETPUYECKUE

YPABHEHUA
Bapuant A1 Bapuwant A2
(1
Pemure ypaBEeHHe:
a) 2gin® x — 3sinx - 2 = 0; a) 2cos® x — Scosx + 2 = 0;
6) sin2x — cosx = 0; 6) V3 cosx + sin2x = 0;

B) cosTx + cosx = (. B) sinx + sinbx = 0,
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2

HajliauTe KOpHH YPABHEHHA HA OTpe3Ke

[mg]z

3tgx — ctgx = 2, tgx — 2ctgx = -1,

Bapuantr B1 BapuwanTt B2
o

PemnTe ypaBHeHME:

a) 4cos’x + dsinx -~ 1 = 0; a) 4sin’x — 4cosx — 1 =0;
6) 2cos? x — sin2x = O; 6) sin?x - 0,5sin2x = 0;
B) cosX + cos3x = cos2x. B) sin2x + sin6x = cos2x.
2
HailianTe KOpPHR YPABHEeHHA

T
HA HHTEpBaJe (——2—;0]:

sin®x + 5sinx cosx + 3sin?x + 3sinx cosx + 2co8®x = 1,
+ 2cos?x = ~1.
BapuwauTr B1 Bapuanr B2

o

Pemnrte ypaBHeRHe:

a) cosdx — 3cos2x = 1; a) cosx+3sin%=—l;
6) 4cos? x — sin2x = 1; 6) 6sin® x + sin2x = 4;
B) sin6x ~ 2sin2x = 0. B) cosbx + 2cos2x = 0,

2]

Joxaxure, uro Ha npomexyrke [0; n]
JaHHOe YpAaBHEHME HMEeT ¢IHHCTEBEH-
Hblii KOpeHb, H HAHJAHTe ero:

sinx tgx + 1 = sinx + tgx. 1 - ctgx = cosx — cosx cigx.
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C-15. OTBOP KOPHEMN
B TPUTOHOMETPUYECKUX YPABHEHUSAX.
CUCTEMb] TPUFTOHOMETPUYECKUX
YPABHEHWH

BapuwaHTt A1 BapuaHnt A2
0

Pemute ypanHeHue:
a) (ctgx — 1) (cosx + 1) = 0; a) (tgx + 1) (8inx — 1) = 0;

R 6) k=0
l+sinx l-cosx

B8) 8in2xveosx =0, B) sin 2xvsinx = 0.
2
Pemure cucremy ypaBHeHHii:

{cosx+ cosy =1, sinx +siny = V3,

x+y=2n X+y=mrm

Bapuanwr b1 Bapuant B2
0
PemuTte ypasHenHe:

a) (1 + cos2x) tgx = cosx; a) (1 - cos2x) ctgx = sinx;
6) sinx-sin3x=o; 6) cosSx+cosx=o;
1+cosx 1+sinx
B) Jetgx = V2cox. 8) Jtgx = J2sinx.

2

Pemure cucremy ypasHenmii:
sinxcosy = 0,75, cosxcosy = 0,75,
sin ycos x = 0, 23. sin x sin y = 0, 25.
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Bapwaur B1 Bapuwantr B2
(1

Peminrte ypapHenue:

0) tg2x-tgx « 0) tg2x+tgx N
1+tg2xtgx 1-tg2xtgx
X(Jﬁooszx—oosx)=0; x(ﬁsin2x+sinx)=0;

2 ain? P —ain?

6)00323:‘ smx=0; sin® 2x sin” x _

1-sin3x 1+ cos3x

B) v2sin® x -1 = cos x — sin x. B) v1-2cos® x =sinx +cosx.

Pemnre cucremy ypasHeHMH:
{oos xcosy = sin’ x, {coa xsiny = sin® x,

sin x sin y = cos® x. sin x cosy = cos® .

C-16*. METOAbI PEWUEHWNA 5
TPUTOHOMETPUYECKUX YPABHEHUU
(AomawHAn camocToATenbHan padora)

Bapuwant 1 Bapuwaunr 2

o

Pemure ypasHeane:

a) sin(cos x) = 0,5; a) cos(sinx) = g;
0) ctgx ctg2x = 1; 6) tgx tg2x = —1;
B) cosdx cosTx = cosBx cos3x; B) sinTx sinx = sin3dx sinbx;

r) sindx —cosdx tg2x = J3. r) sin6x +cosbxctg3x = 3.
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2]

Hcenoanaya 3aMeHy TepeMeHHOH,
pelliiTe YPpaBHEHHE:

a) 2tg° x+8 = 3 ; a) ——— =ctgx +3;
coS X sin® x
6) 1 —sin2x = cosx — sin x; 6) 4(cosx — sinx) = 4 — sin2x;

B) tgtx+etgtx+tglx+etgix = 4, B) tefx+ctglx+3tgx+3ctgx=—A4.
(3

Henoan3ya pasio:keHHe HA MHOMRKHTEIH,
pelliiTe ypaBHeHHE:

a) cos2x = sinx - cosx; a) sin2x + 1 = sinx + cosx;
6) 1 - cosx = tgx — sinx; 6) 1 + sinx = ctgx + cosx;
B) sin?3x+sin®4x= B) sin®x + sin? 2x =

= gin?5x+sin?6x. = cos? 8x + cos? 4x,

o

Pelinre JaHHOE YpaBHeHUE TPeMH CIIO-
cobamu (¢ moMompI0 GOPMYa AEOMHOIO
yIiia, METOia BCIIOMOTATENLHOIO YIVIA H
YHHBEPCANBHOH TPHIOHOMETPHICCKOH
MOACTAHOBKH) M JOKAKUTE, UTO OJy4eH-
HEI€ OTBEThI COBIIARAIOT:

2sinx — 3cosx = 2. 3cosx — 4sinx = 5.

©

Henoanaya yMHOMKeHME HA TPHIOHOMeT-
pyaecKkyie (hyHKIHIO, POIINTe YPABHEHMS:

a) 4cosx cos2x cos3x = cosbx; a) cosxcos2xcosdx = —21;;
6) cos2x+cos4dx+cosbx = —0,5. 6) sin2x +sin4x +sin6x =

1
= ot x.
ctg x
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o
Pemnre TPHroEOMEeTpHIECKOS
ypaBHeHnne:
a) 2\/ctgx =3-ctgx; a) 2-tgx = .tgx;
6) +0,5¢cosx = sin g; 6) v—cosdx = V2 cos 2x;
B) vsin3x +8inbx = Jsin4x. B) Vcos5x + cos Tx = +/cos 6x.

C-17*. CUCTEMbl TPUTOHOMETPUYECKUX
YPABHEHUM
(RoMawWwHAA caMocToaTenbHan paboTa)

Bapuvwaunt 1 BapuaHr 2
o -
PemuTe cHCTEeMY YypaBHeHMIL:
n
X—Y=2> X+ =...TE,
a) < 3 a) < y 4
coszx—coszg;:—z; sin® x +sin® y = 1;
6) 1 - 6) - o
sinxsiny = —; cosxsiny = —;
| y 4 I y 4
B)‘ y-zi B)4 y 2’
{cos2x+5cosy=3; lcos 2x +siny = 2;
3 1
+y=—, X=Y=T
R AR r} 1 T3
tg e —tgmy = 2. _ctgnx—ctgny=—~/§.
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Halinute pelteHHe CHCTEMAI, HETIOAL3YH

a) NOACTAHOBKY M HOWICHHOE CJAO0KeHHe
(BBIIMTAHNE) YPABHCHHH CHCTEMBI:

{coaxcosy:0,75, ' sinxsiny:—f,

ctgxctgy =3;

texctey tgxtgy =1;
0) pasnoaenHe HA MHOMKHTEIH

H NOWJIeHHOe AeJieHHe YPaBHeHHH
CHCTEMEIL

{Sinx+siny=L sinx -siny = 0,5,

cosx —cosy = 3; cosx+cosy=?3;

B) 3aMeHY NepeMeRHBIX:
sinx +cosy =1, cosx +cosy =0,5,
cos 2x +cos 2y = 2. sin® x +sin’ y = 1, 75.

C-18. NPOCTEUWMUE TPUTOHOMETPUYECKUE
HEPABEHCTBA

Bapunaunt At Bapuant A2
1

PenmTe HepaBeHCTBO:
a) 2sinx > 1; a) J2cosx <1

6) cos(x-f—-}]s—[?-; 6) ain[x—g]z—l;

2 2

y ] x T
t 2 St . t _2 — .
B) tg2x g3 B) g3 tg‘5



44 TPHTOHOMETPHSA

Haiigure 3HavemMsa x, IPH KOTOPBIX

rpadburk byHKIHH rpaduK GyHKOHH
. X = \/§ T ,J§
Y sm[2 4] 2 y cos[x 6) 5
JeKUT HUXKE OCH X. JIe3KUT BEILIE OCH X.
BapuwanTt B1 Bapwanr B2
(1
PemmnTe RepaBeHCcTBO:
a) —2sin2x<\/§; a) —Zcos£>1;
6) cos £+E ScosE’E; 0) sin 2.7t:+E zsin-a-T—t;
3 3 3 4 4
B) tg[%-x]—«!ﬁzo. B) Jgtg[g—x]—lso.
(2
Haiigure 3HaYeHHA X, IPH KOTOPHIX
rpabux byBKLIHH rpadpnk pyERINHN
p=1- 20082'—;- JeHAT HHMKe y = 2sin? 4x —1 nexuT BRINIE
) V3
npamo# i = 0,5. npamoil y = 2>
Bapwanr B1 Bapuwanr B2
(1
Penmre HepaBeHCTBO:
a) —43in(%x+%]>—2ﬁ; a) — 3cos(l,5x+%)<—l,5;

6) cos? x = 0,25; 6) sin? x < 0,25;
ctg[ﬁ—f]zﬁ. B) tg[%—zx]zl.

B)

4 2
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2]

Hajinure 3Ha9eHNA X, MPH KOTOPHIX
rpadpuk QyHKIUU rpaduK byHKIUYN
sinx + cosx sinx —cosx
= ————————— JIGKHUT y=————
1l+ctg”x 1+tg” x
BHIIIIE OCH X, OCH X.

JeXHT HUFEe

C-19*. METO/lbl PEWWEHUA
TPUTOHOMETPUYECKUX HEPABEHCTB
{(AoMawHAA camocToATenbHan paboTa)

Bapunaut 1 Bapuadnr 2

PemmTe HEpaBeRCTBO:

a) ’sin” [g - 3x] < /0, 75; a) ,cosz (g - g) < |J0,25;

6) sin‘x+cos‘x$§; 6) sin°x+cos°x2§;
B) cos2x (sin8x — 1)< 0, B) 8in3x (cos2x + 1) 2 0.
(2

Hcooas3ysa 3amMeHy HepeMeHHEIX,
pelIMTe HepABeHCTRO!

a) cos2x + 3sinx > —-1; a) cos2x + 3cosx < 1;

6) .12 +etgx -3 <0 6) ——tgx-3<0;
sin® x cos‘ x

B) tgx + 8in2x = 2; B) 2sin2x + 3tgx £ 5;

r) sin® x + sin2x - 3cos? x > 0. r) 2sin? x + sin2x — 4cos® x > 0.
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Hemoas3yss MeTOR HHTEPRAJOBR,
pelIATe HePABEHCTBO:

a) cos3x + 2cosx 2 0; a) sin3x — 2sinx < 03
6) sinx cosbx < sin2x cos4x; 06) cosx cosTx > cos3x cosdx;
B) 1l —cosx < tgx — sinx. B) 1 + sinx < ctgx + cosx.

K-3. TPUTOHOMETPUYECKWNE YPABHEHWUA,
HEPABEHCTBA, CUCTEMbI

Bapmaunt A1 BapwaHTt A2
(1]

PemmuTte YpaBHeHHe:

a) Zsinx=\/§; a) Jﬁcosx=1;

6) sinx —v3 cosx =0; 6) sinx + cosx = 0;

B) 2sin? x + 3cosx = 0; B) 2cog? x ~- sinx = -1;

r) sin3x +sinx -o. r) cos3a.:—cosx —o.
oS X sinx

2

Pemure HepaBeHCTBO:

a) 1—-2cos§>0; a) —V3 — 2sin8x < 0;
1 T
6) tg(m—x)< —. 6) ctg| =+ |> V8.

©

Pemnre cHCcTeMy ypaBHeHMIL:
{sin x = o8 Y, {cos x =siny,

2cos’ y +sinx = 3. gin’ y —cosx = 2.
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BapwanTt B1
1

Pemure ypaBHeHHME:

3

a) ?si.n3x—-;:cos3x =-=1;

6) sin? x —
- 28in2x - 5cos® x = O

N
B) 1-cosx =sm§;

sin 2x

——— =-2cosx.
1+sinx

PemmnTte HepaBeHCTRO:
a) 2coa[x + E]— V3 < 0;

6) tg[g-Zx >1.

Bapwant b2

a) -;-coszx+§sin2x =1;

6) cos® x +
+ 5in2x - 3sin® x = 0;

B) 1 + cos4dx = cos2x;

r) ﬂ = 2sinx.
1-cosx

a) J2 sin x—£)+1>0;
<+3.

x
) ‘“['5‘5

Pemmnte cHCTeMy ypaRrHeHHiA:

x-y=£, x+y=£’

3 3
cOSXCOS Y =1. sinxsiny =l.
2 4

BapuauTt B1
[ 1

Pemnure ypaBBeHHE:

a) sin® [x - §]= 0,75;

6) 2cm2§-3sinx+2 =0;

Bapuanr B2

a) cosz[x+2]=0,5;

6) 2sin® §+3sinx +2=0;



48 TPHTOHOMETPHSA

B) sin® x + sin? 2x = sin? 3x; B) cos’ x + cos® 2x + cos? 8x = 1,5;

cosx —28in xsin2x 2cosxcosdx —cosx
r) - =0. r) - =
1+sin3x 1-sin3x

PemuTe HepaBeHCTBO;

a) sin[%+2x)+sin[g—2x)2 1, a) cos[g—2x]-cos[g+2x]s 1

R X X "
’t —-Z]<1. 6) [-ctgl=+=[<l.
0) g(4 4]< ) cg[3 3)

©

Pemrnre cucTeMy ypaBHEHMil:

0.

1
2 sinx + =3,
cosx — —— =3, cosy
sin y

2cosxsiny =1,

sinx _
CO8 Y

2.
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C-20. KOPEHb n-OW CTENEHMN
¥ EFO CBOWUCTBA

Bapuaunt A1 Bapuautr A2
(1
Beiuncanre:

a) Y7349 + {f(-2)"; a) ¥8 %2 + 4f(-3)";

6) 5-26 - {5+ 26. 6) Y6+ V35 - 6 - /35.
2

HabaseTech OT HPPANMOHAABHOCTH
B 3HAMeHATeNe Apodu:

a) i . a) i-
%/g ¥ .‘,dg E)
1 4
6 . 0) ———
) B ' B
(3
¥YnpocTHTe BHIPASKeHHE:
2) IWa +¥a%; a) ¥a® - a;
6) 6a¥/a® : (34a). 6) 2a¥a* - 30’
(4]

a) BhlHecHTe MHOMKHTEIb H3-IOJ 3HAKA
Kopra (x >0,y > 0):

481x°y°. J26x°y’.

6) BrecuTe MHOXHTENS HOJ 3HAK KODHA
(x>0):
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2x%x. 42 Y.
(5]

¥npoeTHTe BHIpAXKeHHE M HAKAATE ero
3HAYEHME NpH a = 3:

J2+Va) -84a. JVa -1)(t+Va)—2(Va-1).
BapuwauTt B1 BapwaHuT B2
1
Brruucanre:
a) ¥-2v2 +42.32; a) ¥3 -3 +¥-343;
6) 47+ 443 - J2 - 4/3. 6) Y1+ 5 - 46 -2/5.
2]

H36aBbTech OT HPPAIHMOHAJIBHOCTH
B 3HAMEHATeJae Apodn:

)a+\/_ \/- b,
—J' Y b

6 —2—1 a+l
Ja—+~/5-|6 J_ Ya+1

¥ IpOoCTHTE BHIPAMECHHE:

f 2a fi 3a

a) 2/‘?"‘@; a) @—W’

6) V2a® - ¥2a : 324", 6) $27a° - 49a : V9a®.
4]

a) BuHecuTe MEOXHATEID K3-ION 3HAKA
KOPH:

{32x°y'°. Y81xty'.




CamocToareasaaa paGora C-20 b1

0) BaecuTe MHOXKHTEND NOJ 3HAK KOPHA!

—2ab21ﬂl%—. L 243a'°0°.
16a’b 3a b

YunpocTute BhIpaeHHe H HalauTe
ero 3navenne opH a = 0,8:

J(JE+J;+ ](nf )(a 0 W‘F

+a.

Bapuaur B1 Bapwaut B2
(1

Brraueaure:

a) \/3"\}‘ (-8)’ -J3-V‘ (-8)’; a) J4+{f(—15)" —J4-,3/(—15)";
6) Y1-43 Y1+ 243. 6) Y1-v5 -6 +245.
(2]

H36aBLTech 0T HPPALMHOHANRHOCTH
B YHCJHTeNe ApobH U CPABHMTE ee

¢ HyJeM:
-3z -2
a) g a) g
2-V2-\3 5 318 +12
+J§ J3 3-v2-43"
(3

YupocTHTE BHIpajeHHe:

a) ¥8a -9¢124° :(3(/6(1’); a) 25%90° - ¥6a” : (5¥2a);
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a8 - EE

a) BolEecHTe MEOXKHTEN:L U3-TO] IHAKA
KOPHA (N — HATYPAJBHOE THCJHO) :

M‘d2n+8 . an’—i . b3n+1 u+33n+3 . an’—i ] b&n+2
] ]

ecrmaz20,b20. ecruaz20,b20.
6) BHecATe MHOXNTEID 10N 3HAK KODHA:

0,5abJ“ ~16ab’. —-3a2b#— b -
27a
(5]

YupocTHTe BRIpAXKeHMe M HaliguTe ero
3HaYeHue npu a = 6:

Ja+aJa-4 -Ja-ava—-4. Ja-2va-1+va+2Ja—1.

C-21. UPPALUOHANDBHBIE YPABHEHUA

Bapuant A1 Bapunant A2
0

Pemure ypasuenne:

a) Vx —4x = J6 - 3x; a) vxf —10 = y-3x;

6) V8x+1=x-1 6) V2x +4 =
B) 2Vx-Yx =1 B) 3¥x + 28x =

r) Vx +Jx -3 =3. r) Jx-Jx-5=1.
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Onpegenure, NpH KAKHX 3HAYCHHAX X

dyHKIRA Y = Y¥x* -1 npumu- byHKIHA Y = ¥x? +2 mpumn-
MaeT 3HaueHUe, PaBHOe 2, MaeT 3HaueHUe, paBHOe 3.

BapuaHunt b1 BapwaHTt B2
(1

Pemmwure ypaBHeHME:

a) Vx?+x -8 =1-2x; a) Jx? —4x+8= J—x;
6) Vox? +7 = 2% —4; 6) V18x2 —9 = x* — 4;

B) x2+8x—-Vx*+3x-2=0; B) x* -8x—2vx* -8x -83=0;
r) VX +2 +Jx -8 = J3x + 4. r) vx+3 +Jx -2 =Jdx +1.

©

Haiiaure aGenuecy TOYKH mepecevMeHHA
rpagpuros GyarRmmin

y=¥x-1ny=Yx+5. y=Yx+3uy=Yx+1.
Bapmnwaut B1 Bapwauntr B2

Penmure ypaBHenmue:
a) Vx-2+2Jx+6 = 4; ) ve-1+Jx+2 =3;
6) VB8x+12 -JVx+1=Vdx+13; 6) V2x-1-Vx-4=+x-1;
B) 8x* +15x + 2V’ +5x+1=2 ) (x+4)(x+1)-
~3Jx* +5x+2 = 6;

r) ¥x-10+Y¥x-17 = 8. r) Y4x+3-Ye+2=1.
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12
Haliaure TOUKH nepeceueHus rpadpHKos
Gbynxmuii:

y=Vvx+2ny=¥3x+2. y=¥Yx+Tumy=Vx+8.

C-22. UPPALUMOHANDBHbBIE HEPABEHCTBA.
CUCTEMbl UPPALUOHATIbHBIX YPABHEHUH

Bapuant A1 Bapunant A2
(1
Pemiure cueremy ypaBHeHHil:
J_+J§ 4, \/_ Vv =1,
g N Ve -2
%) x—-y+27 =3, 6) fx~-y+8=2
JZx—y+2=x. 3x-2y+6 =y.
(2]
Pemmnre pepaBeHCTBO!
a) (x+1)v2-x > 0; a) (x-5)vx+1<0;
6) V2x+4<2; 6) V3x+1<1;
B) Va2’ —3x+2 > 4. B) V2+x—x* > -2.
Bapuanr B1 Bapuaur b2
(1
Pemmure cucremy ypaBHeHHI:
a) {J;+J§=4, 2) {J;- y=1,
x-y=8; x—y=39



CiaMocroarensnaa paGora C-22

JE—2J£=1 JE—JE=§
6) {Vx y 6) {(\y Vx 2’

Bx+y+5x—y=4. Jx -8y +Jx+5y =4.
2]
Pemmure HepaBeHCTBO!
a) (9-x*)Vx* -4 50; a) (x* -4)V25-27 2 0;
2—
6) JT—Z >1; 6) |22 <1
x+3 x-4
B) x +x < 2. B) x-3Jx > 4.
Bapwaur B1 Bapwaur B2
1)
Pemmurte cHCTEeMY YPaBHCHMI:
2) x y+y\/;=6, ) xﬁ—y&:ZG.
a
xJJ_c+yJ§=9; x\/;_l—y\/.;=6;

6 {,/x+y—\f2y—5x=x, 6 {2J3y+x—\/6y—x=x,

Jx+y+J2y—5x=y. J3y+x+\/6y—x=3y.

(2

Peurnte HepaBeHCTBO:
a) (x-1)va* -x-2 20 a) (x-3)va® ~6x+8 < 0;
6) V2x+4 <J2’ + 4 6) v2® +3 > 3x+3;

B) x? - 8x - 2Jx? -8x < 3. B) x> —8x —x? -3x < 2.
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C-23*. METOAbI PEWIEHUA UPPALIUOHANBHbIX
YPABHEHUWU, HEPABEHCTB, CUCTEM
(AoMalWHAA camMocTOonATeNnbHan paboTa)

BapwanunTt 1 BapuwaHTt 2

1

Penmnre HppanuMoHAJbHOE¢ YPABHEHHE,
HCIHVIB3YA B PellieHHM YKAZaHHBIN cniocol;
— PA3IOKeHHEe HA MHOXKHTEIHN

(¢ yyerom O113) :

a) (x +2)vx’ —x-20 = a) (x-3)vx’ -5xr+4 =2x-6;
=6x+12;

6) Vel +x—2+Jxl —4x+3 = 6) 2Vx: —2x—8 ~Jx? ~16 =

=+x%-1; =J3x%> -13x + 4;

— BBeeHHE OHOH UJAM HOCKOARKHUX
HOBBRIX Ne¢pPpeMeHHbIX:

x* x*
B +x=2Jx+2; B ++2x+5 = 2x;
)\/x+2 )J2x+5
r) Yx-4=1-Jx+1; r) ¥2-x=1-VJx-1;
m Yx+8-4Yx-8=2; N A-x+415+x=2
e) Vx+5+x = e) Ve +Jx-8=
=2x - 15+ 2vx? + Bx; = 2x - 20 + 2+/x* — 8x;
— NOMHOMEHHE Ha CONpAXKEHHEBIN
pPagxHKAT:
®) V227 +3x +5 + %) (Ve +1+1)(Vx+10-4) = x;

+V2x2 -3x+5 = 3x;
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V2+x+V2-x _ 2 VX+6-V6-x _x
6’

2rx-V2-x x’ Jx+6 +V6—x
-— BRIfleIeHHE TIOJHOTO KBAApAaTa:

) yx+5-4Jx+1+ B) v+ 2Vx -1 -
+x+10-6JVx+1 =1; x—-2Jx-1=8;

— cpaBHeHue 3HavYenMit 00eHx vyacrel
ypaBHenna ma O 3:

K*) Vdx® -1 =1-4x-1. K*) -Jx+3+Jx-—1=%.
(2]
PemnTe HEPABEHCTBO, MCIIOJIBIYA

PaBHOCHJLHBIC MpeoOpas3oBaHNA MAH
MeTOo] HHTEPBAJOB:

a) Vx*-8x-4>x-2; a) VX +3x-4>x+2
6) V2x* -3x-5<x-1; 6) Vil-x-2<x-1;

B) Vx-5+10-x < 3; B) V2x -1+ Jx+15 < 5;

VB+x-x° _ J6+x-x°
= .

J3-2x—x2 \/5—2.7:—.7‘:2
; r) < ;

*

r)

2x+5 = x+4 x+8 2x+1
(2 1 ST a2
) Na'-1+41 >1, ) 1-V1-4% 4
x x
(3
Pemmure cuereMy ypaBHeHHH, HCIIOAD-
3yd B PeIeHNH YKA3AHHLIH cnocol:
2) BBeleAHe HOBLIX NMepPeMeHHBIX:
Yx+y+4+y+T7=4, Ye+2y+Yx-y+2=3
x+2y =5 2x+y="T;

6) yMHOKeHHe YPABRHEHHH CHCTeMBI:
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108 16
= =Jxry+dr-y. -ﬁ=Jx+y-Jx~y,
1/ =Jx+y-Jx-y; g—gi=\lx+y+\]x-y;
B) cnoco6 NOACTAHOBKM:
Jx +Jy =10, ¥x + 3y =5,
Yx +4fy = 4. Yx -8y =1.

C-24. OBOBWEHWUE NOHATUA CTENEHMU

Bapunaur A1 Bapuaunr A2
0

IIpeacTaBpTe BRIpAXKEHHE B BHIE
cTenenH yHeyaa x (x > 0) ¢

8) ¥ Jx; a) 'Yx' - 2
0 yz)
6) _..’.‘_._2. ' 6) L_..l.
(V=) vx
o
Brraucaure:
1 Y1 2 1 1 y!
a) ok 81‘,6) [103 0,013] . a2 ,88,5)[ 5'3] ,
33 27
o
¥ IpocTHTE BRIDAXKERNe:

3 {1 2Ys 2 1Yz
a) (16x)s [§ x‘] ; a) (1000x)3 »[0,01.1:’] ;



Camocroarensnan pabora C-24

59

6) [a:-b%][a—bi)+~/5; 6)[11 ][a;+b] Ya?;

ab® - a3b a‘b + bia
B) ———. B) —
(ab)s (ab)s

CpapauTe UHCAA:

- -2 1 1
G e
6) U5° u 5™, 6) (0,5)° u $0,25.
BapuwaHuT B1 Bapuanr B2

IIpencraBbTe B BHIE CTENICHH
¢ ocHOBaHMeM x (x > 0) :

.3 4f 3
a) = ‘2/;: a) = f ;
x'§ x'I
i ]
6)&%[::5] : 6) Vx - ¥x - (x*)’0
0
Brigucnaure
4—05 85 2) 27‘% _9L5 )
(f ] 1 ()
1 ! 1
6) [0.001§ -103]2 . 6) [0,045 -5‘]3.

¥npocTHTE BHIpajKenune:
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2 2 1 2 \s
a) [0, 36ac3T [ a“c] :
125

15 _ 508

-y ——
0 -x

at -4
B) - 1

at +4a® +4

6)

1 (49 2Y\2
a) (0,027a%) -[ —ac® |
25

4

x3-x

5?
xr-x® 1
a®-6a+9
B) R E—

at -9

6)

Ouennre 3HaYeHHE BHIPAKCHHMA:

2
a) x%, ecim 1 € x £32;
: 4 11

6) x 2, ecru Bstl—.

25
Bapumaunt B1

4
a) x%, ecitn 0,008 € x <1;
1
6) x 4, ecam Lst5-1—.
625 16

Bapuant B2

IIpencraBssTe B BHAE CTENEeHH
¢ ocEoBaHuMeM X (x > 0) :

BrrumcanTe:
2 1
2 15 \s
a [410F (B2},
297 625

2
A ’275 . 49°8
6) (3J§) 8. T.

a)m-%;

2 1.2 :

1) (322

2 (o55) (T )
1
-2 {167 . 3432
425 25T

6) ( J") J 5
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YIpocTHTE BhIpaxeHue:

3 1 s
a) (0,0625a""6%%c™ )t x a) [0, 00032a %b%c °] X

1 & Y™ 2
x[—azbc”] ; ol L g2y, s,
82 125

o Er s E-0y, o E-lr+ 507
1 1 * 1 1 *

1+x% —yi x6 —y°
% % 33 1.5 1.5
+x%y° + x5+ y
B)xyxfy L. B) 1y§1'
y x8+x8y_x6y2
(4
danumute GopMyay 3aBHCHMOCTH
MeKAy NepeMeHHsIME ¢ ¥ b, ecan:
1 1 1 1
a) a=1t% b=15 a) a =12, b=1¢5%
2 2
6) a=t"+1, b=t"-1. 6) a=(t+1)3, b=(£-1)3.
K-4. CTENEHU X KOPHM
Bapuantr A1 Bapnant A2

HajlimTe 3HAYCHNE BHIPAKOHNA:
o (#) o (5]

2x? 1 1

6) - opu x =9, 6) . opu x = 8,
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(2]

Pemnre yparHeHHE:

a) (¥* -1)% =2
6) Vx +12 = x;

B) V83— x -y1-8x = x + 5;

P) 2 +x+29xP +x =0,
©

a) (¥° —19)i =3;

6) Vi-x=x-1;
B) V2-x-V1-4x=x+8;

r) 2 —8x+2Jx® -3x =0.

Peumrnure CHCTEMY YPABHEHHI:

{x+y+J;g;=7,
xy=4.
(4]

{x—y—2@=2,

xy=9.

Onpenennre 3HaYeHNa ¢, AAA KOTOPHIX
npr ¥ = 1 BRNoIHAETCA HEPABEHCTBO:

Ja—-x 2 x.
Bapuant B1
1

Jx-azJx+3.

Bapuwanr B2

HaiiguTe 3HaYeHHA BHIpAXKeHHA:

2 3-2/5;
9.3
g 1
8
5 . _‘2~/— 1. x2+1
x% -1 x3—1
npu x = 8.

(2

Penmure ypasHeHMe:
2 1

a) 2x% +3x% -5=0;

2-34
a) ;
Y42
4
[1+2J_+f/_‘/_] xl
*-1 xt+1
opH X = 16,

a) x™ +5x% —14=0;
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6) V6-4x-x* —x=4;
B) VX+3-VT-x =2;

r) (#* - 9x +14)Vx* -9 =0.
©

6) V2x® +8x+7 -2 =x;
B) Vx+4—-V6-x=2;

r) (x2 —9)\/x3—5x+4 = 0.

Pemute cucTeMy ypaBHOBHIH:

{Jx+y+ © +xy =3,

x+y+x*+xy=5.

-y -x+y=12,

{sz-yz +yx-y =6,

chom.aya MeTOHN MHTEPBAJOB,

peuINTe HEPABeHCTRO:

Vxl-x < 6 .
N

Bapuant B1
(1

2
Vepe i L)
+x

Bapuant B2

Halinnte 3naveHMe BEIPAKOANA:

a) Y26 +15J3 (2~ V8);

xi-xi_ % 1
2 - 1
6 x+x8 *-1 x% -1
opu x =125,
O

Pemmnre ypapueHnse:

a) J3+\/ﬁ =\/;;

8) (/7-5&-(“\/5);

1 1
x? _3xi-1 .
x+1
: 1
18— x?
TT1
x% +x8

6) | —3

T
X3 -x? 41

npu x = 64.

a) 1+V3x+1 = Vx;

6) 3JL-2,5=31’1-1;
x-1 x
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B) Yx+7 =vx+3; B) vx+2=¥3x+2;
r)%+§/x—16=§/x—8. r) Ye+r7-Yx=Y2x-1.
o .

PeinuTe cHcTeMy YpaBHeHMI:
{x+y—2\/x_y-\/;+\f§=2, {x+y+2@+s/;+\/;=12,
Jx + Jy =8. Jr - Jy =1.

HaitgnTe 3HAYCHNA @, IPH KOTOPBIX
PABHOCHJILHBI HEPABEHCTBA!

(x-e)Vx-2>0mx>a. (x~2)Vx-a>0mx>2,

C-25. NOKA3ATEJIbHbLIE YPABHEHUA.
CUCTEMbI NOKA3ATENBbHbLIX YPABHEHU#A

Bapuwant A1 Bapuant A2
L1
Pemnte ypaBHenue:
a) 3.\'2-3' = 9; a) 2.\'2-3x = %;
6) 2*7! + 2% = 36; 6) 5° -5 = 600;
B) 25* +10.-5' -3 =0; B) 9* +3* ~4 =0
r) 2°-5%% = 2500. r) 7%1.2* = 98,
2]

Pemnure cHCTEeMy YPABHEHHIL:
2" +2¥ =6, 3 -3"=6,
3-2* -2Y =10, 2-3+3¥ =21.
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BapuanTt B1
(1]

Penmre ypasuenne:

a) (2x+4)""3

6) 8! +8° +8" =13.8"";
5 -4 _3-5""

B)

5 2.5°
r) 2x’+2x . 3x’+2x = 2162,

(2]

= 0’ 5:: .-4::-4;

Bapuwanr b2

dr-1

a) ( 3.1:—3 )x+4 [% . 9x+l ;

6) 2x+2 + 2x+8 + 2x+4 =7. 2-?’;
TF -1 7" 149
B) = 3
3 , px+
l‘) 2::’-2:: . 5x ~2x _ 10002—::.

Pemnte cucreMy ypaBHEHHI:

4* — 4" =15,
x+y=2,
Bapuwaunt B1

Penmure ypasnenne:

o B = ()

6) 6.\: + 61+l = 2:: + 2x+l + 2x+2;
) 10" — 10" = 99;

l‘) 62x+4 = 2x+3 . 38x.

2]

5 + 5 = 30,
x+y=3.
Bapuwaur B2

o) 427 = ({°)

6) 3" +8" +3™ =121 +12%;
B) 511-1” _5l-x = 24;

I‘) 20311-2 - 4x+12 . 55::—8.

Peminre encremy ypasnenmit:

8% .5 =175,
37 .5 =45.

2.8 =12,
2Y.3* =18.
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C-26. NOKA3ATEJIbHbBIE HEPABEHCTBA

Bapuwaunt A1
1

Pemure BHepaBeHCTBO:
a) 51—38 > L;
\ 1256

1 x° 482
o (2] " <

B) 3* — 3% > 26;
) 4* - 2* 2 2,

Bapuant A2

1
T ey
a) 49

22 -3z
6) [-1—) 28
5

B) 27*%2 4 2+%5 < Oy
r)9*-3*< 6.

Pemmute rpaduyeckH HEPABEHCTBO:

©
(1] <=
Bapuant B1
0

Peurure HepaBeBCTBO:

Hea-20
a) (L5) += <1

=dx=-1
6) [%]‘. > 9%,
B) 3 —(%] > 1682;

r) 5+ §1* 2 6.

2>l
2

Bapumanr B2

4253

a) (8,2) = =21

+x-2
6) (—J’. < 4%

st
B) [—] +27% < 18;

r) 4% + 4* 2 5,

D= DO =

Pemute rpadugecKkH HepaBeHCTBO:

3* <(0,5) ~.
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BapuaunwT B1 Bapuwauntr B2
(1
Pemmute HepapeHCTBO:
2:’-.\'-2 -1 1- 3xz+2x~3
— 20 —-—=x<0
X -x-2 ) x*+2x-3
1 - - x2.q 1
6) = -5-0,2* < 0 0) (0,25) -16- 1 >0
B) 5.1: . 21—.1: + 5x+1 . 2—x > . B) 4x+2 . 3—: - 4x . 32-x < \
>7-(0,4) %3 <7:(0,75) =;
r) 4" -13.6" +9"* < 0. r) 25°%% _7.10% + 2**1 2 0.
(2
PemuTe rpaduvueckn HepaBeHCTBO:
2le < --2-. 3|x1 < :_3. .
x x

C-27*. METObl PEWWEHXA NOKA3ATENDbLHbLIX
YPABHEHWW U HEPABEHCTB
(AoMawHAA camocToATenbHan pabdora)

Bapunaut 1 BapwaHnTt 2

Pemnte noxazaTenrHoe ypapHeHME,
MCIIOTL3Ya B PENICHHMH YRA3AHHLIH c¢nocod:
— Ppa3jIokeHHe Ha MHOMKHTEIM:
a) 6 +6-25° -6 =5".30%; a) 7°-14"+8=2" +8-49%;
6) x*-27F +4=2"" + 42 6) x> -3 _9x? = 4.3 _36;
— BBEfcHHE HOBOM MepeMeHHOl:
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B) 4 1. g8 g p) 4P 5P g

r) 31 +3F - 7(3 +8%)=4 1) 545 -
-81(5"+57)+36=0;

B) T L7 g ) 81'F 4 81°% % = 30;

e) 4"2‘+8=3-2;f%; e) 80 = ghwe's _g,

XK) (\/5+2J€)x +(\/5-TJ§)x =10; x) (\13+2~/§)x -
-(mr=4~/§;

— IPHMeHeHMe cBoicTB mporpeccuii:

3) 2.28.25.,....2%" =512 3) 5% -5 .5%....- 5% =0,047%;
m) Hne L 5 x gty = B m) 47 495 0L =g
— AeN¢HHEe HA BRIpAXeHHe, ConepXka-
mee MOKA3aTeNbHYI0 QYHKIHIO:
K) 3* + 47 = 5% K) 2* + T = 9%
x) 659 —1346 + 6¥4 = 0. x) 3%16 +4/36 - 2¢/81 = 0.

Pemmnre MOKa3aTeAbHOE HepaBeHCTBO:

—Jx?-8
a) [zl;-] +3 <2835, a) (0,25) _ 4.2 < g
6) 20 =5 <7.2°% — 3.5 6) 3% +7° > 4. 7" + 843
B) -2 +4 2 x% + 2% B) x° -8 -3 < x* -81;

r) VO* -8 >3 -9 VO +3 -258 -9
B (VZ+1) <(Z-1)". o (B+2)" 2 (VB -2).
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C-28*. NOKA3ATEJIbHO-CTENEHHBLIE
YPABHEHUA W HEPABEHCTBA
(aomawHARA camocToATENbHan paboTa)

Bapuanr 1 Bapuant 2
(1
Pemmure ypaBHeHHMe:
8) (x+1)° " = (x+1); a) (x-1)°"* = (x-1)°;
6) (x* -4x + 3)"3_1 =1 6) (x* +2x - 3)"’" =1
B) [x~3 " =|3-a""; B) jx— 2" = |2
r) («* -4) =(8x+86)". r) («*-1) =(2x+2)".
(2
Pemure HepaBeHCTRO:
a) x** <x, x>0 a) x° > 1%, x>0
6) Jx+5]° > 1 6) |x+3" " <13
5) (x* +x+1)"’*°“251; 5) (42° +2x+1) T
r) (1+;u:2)x_1 +122(1+x2)w. r) (2x2+1)z_x +4>
o 25(2x° +1)"
Pemmre cucremy:
2 [(x2 +2x -7 )xhzx"“ =1, 2 l(x -3x-9) e 1,
|x+1|”6>|x+1|; |x-1| >|x-1);

V-Ty+10 _ 2*-Bx+16 _
6) 1% 1, 6) 1Y 1
x+y=5. x—-y=38.
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K-5. NOKA3ATENbHAA ®YHKLNUSA

Bapuwaunut A1 Bapuaunt A2
(1

Pemure ypaBHeHHe:

1% R
a) [g] =125; a) [-é] =9;

6) 3" —8" =78; 6) 5% +5° =130;
B) 2% ~9.2* +4 =0, B) 3% ~-28.3*+9=0.
12
PeuruTe nepaBeHCTBO:
a) (0,4) <1; a) (0,8)" 21;
6) 2* -5° <10 -0,01; 6) 2"-3">62"=%,
B) 3:’—:: < (5.:—1 )x . B) 7.\:31-4: > (2x )‘“4 .
(3
Pemure cucTeMy ypaBHEHMIL:
3 +3 =12, 2° +2¥ =10,
x+y=3. x+y=4.
Haiinnre
HanboNbOIee SHAYEHUE HanMeHbIIe¢ 3HAYeHHe
1 sin x 1 Bin x
byHROURN Y = [g) . byaKDHn Yy = (5] .

IIpn KaKNX 3HaAYEHHMAX X OHO NOCTHraerca?

Bapuwant B1 BapunwanuTt b2
1

PemuTe ypaBuenue:
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1 Sx+2 1 1 2x+8 1
a|=-8* = H a) | — 9° =—3
) [4 ] 32* ) (27 ] 3%
5) 9 + 32x+l = 4x+l; 5) 52x+l -25* = 4x+l ;
B) 5-4" +3-10" = 2-25%, B) 3-4°+6"=2.9%,

Pemmure BepaBeHCTBO:

¥+ x
a) oos% <1-sin® -1-%; a) (sin 3)”" >1-cos®3;
6) 3.1:’—8x+2 - 3:'—2:: <8. 274—::; 6) 7:’+x+l W 7x'+x >6- 49x+10;
B) 2 -5.4% 2 4, B) 9 +8<4.3%

o

PemuTe cHcTeMy YpaBHeRH#:
8* - (0,25)" =5, (0,2) -2"% =3,
3* +(0,5)" =5. (0,04)° -2¥ = 21.

HailinnTe ofnacty snavenuit bynKmui:

_ lmxdn _ lmx+1 _ l3lin:trn =3-1 nx
¥=132 V=132 ' =13 y=<13] -

Onpepemure, y Kako#l H3 JAHARX QYHK-
it o6NACTLIO 3HAYCHMI ABISETCHA NIPO-

MexYTOK Goabimeil MJAHHEL,

Bapuautr B1 Bapunaur B2
o

Pemnre ypasHenune:
a) (4=)" - Y32 = 64; a) (9°) 27 = 3
6) 32:—-1 + 112:-1 = 121: - 32:4-1; 6) 223 + 68: = 68:1-1 - 4:-&1;
B) 5%'F — 5% = 4, B) 2%t _gi’x o q,
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Peminte HepaBeHCTBO:

£ ~x-0 g2

Tt Y -9 1 Y «*-4 ]
a) [Z) > areccos —=3 a) 5] < arcsinl;

-J§ H

6) 2:21»:-1 . 3x’+x+l <15 216x+1; 6) 3::’-2x+1 . 5:’—2::-1 >0,6- 225x+0;

) (VB-2)" 22(VB+2)" -1, m)(2-VB)" <8(2+B) -2.
L3

Pemure cucTeMy:
4.-8-9-18"=4.12*-9. 277, 2.27-3-18°=2-12* -3 - 8%,
(0,25)" > 0,5. 91 < 3,

Cpeau nyneit pysxoan

y=3“n?—3 y=(0’5)m¥_1
HaNaUTe TOUKR, B KOTOPbIX QPyEKIHUA
f(x})=(0,2) e pwEMMa- f (x) = 2% npunnmaer na-

et RanBoJnlIee 3HAYEHHE, HMeHbIIee 3HAYCHHE.

C-29. NOrAPU®M. CBOUCTBA NOrAPU®MOB

Bapuaur A1 Bapuanr A2
o
Beruncamre:
a) log, 27 -log, 7; a) log, 16+log§ 9;
7

6) 211'[033 5 : 6) 5!035 10-1 :
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B) lgd4+21g5; B) log, 9 + 2log, 2;

r) log, J10 - log, V2. r) 1g+/30 - 1g V3.
(2
Haiigute 3mavenue x, ecam:

a) 3" =T; a) 2* =11;

6) log, x = log,, V2. 6) log,, x = log ¢ 5.
(3

C noMomnIo JOrapH(pMUIEcKHX
TOXKIAECTE YIIPOCTHTE BLIPa:KeHHe
(a>0, a=1,56>0, b+1)

lgb 2 2 log. a
a) — + —log, b%; ~1 2__=8
) iga o0 8 ® fog, 5 %% “1og.b
6) a®%°® — (log, a’)*. 6) log, b* — b*owe,
(4]
Cpaenure ancia:
a) log,10m Ig 3; a) log, 7Tu log, 2;
6) log, tg—g+log2 ctggn 0. 6) lgsin%—lgcosgn 0.
Bapunwaur b1 BapuwanTt B2
1
Beruncanre:
a) log, 2i5 +log ; 27; a) log,; 4 +log 5 25;
6) log, ; log, 8; 6) log, ;4 log,, 81;

B) 4103, 3+0,51og; 9; B) 100213 2+I¢8;
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1, S |
r) 1057, r) 3750,
HaiiguTe 3aYeHHe X, eCAM:
a) 2% = 9; a) 5°*% = 27T;
1 1
6) log, x = log ; 6%, 6) log ; x =log, 2%,
5
3]
CpaBHuTe YHCIA:
a) log,10n log, 62; a) log, 9. lg900;
gL 6) log, 25 - log, JE'I B
6) log,9-log, 4 = 1642 . s F R A
lgsin = log, sin ~
6 M-
4]
HaijinuTe 3HaYeHNe BLIPAXKEHHA:
a) lgtg31° + 1g tg 59° a) lgctg 42° + 1g ctg 48%;
6) log? 6 - log2 2 6) log} 10 —log; 2
log,12 log,20
Bapumanrt B1 Bapunaunr B2
1
Briaucaure:
a) 10log, 27 + log, log, Yv5; a) log, log, 4¥49 + 91og, ¥16;
1 1
6) 121064, 6) 18M0n?;
B) log, sing +log, 2cosg; B) log, tg% + log, 2 cos? %;

r) log; 2-log, 5- log,,; 49. 1) log ; 5-log,, 6-log, 27.



Camocrogrensaan paGora C-30 5

2]

Hajiawre x, ecau:

a) 4% -2 +15=0; a) 9% -8 +14 = (;
g5 log, 18
6) 1 = + log, 225. = —=1 ]
) log, x 20,5 o, 6) lgx 108'70,1“08""1_"6
(3
HajinuTe 3HA9YeHHE BLIPAMKEHHS:
a) 3iow® _ploess, a) 27 - 7%
6) 1g5-1220 +1g° 2. 6) log® 8 +log,, 5-log, 45.
(4
Bripaanre:
a) log, 9,ecin log, 2 = a; a) lg25,ecan 1g2 = a;
6) lgbb,ecim lg2=a 1u 6) log,54,ecim log;3=a u
log, 7 =0. log,2="0.

C-30. NOTAPUOMUYECKWUE YPABHEHUA

U CUCTEMDI
Bapuaur A1 Bapuaut A2
1]
Peumnre ypasaenne:
a) log (x* —15x) = 2; a) log,(x* -2x)=3;
6) lg(x® - 9) = lg(4x + 3); 6) lg(2x® + 3x) = lg(6x + 2);
B) 2log,(—x) =1+ log,(x + 4); B) 2log,(—x) =1+ log,(x + 6);

r) log2 x+log, x-2=0. r) log? x —2log, x—3=0.
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(2]
Pemnre cHeTeMy:
lgx+1lgy=2; log, x-log,y=1;
2 +yt =425, x* -y =27.

BapuwauT B1
1

Pemmute ypaBHeHHE:

a) log,(x + 3) = log,(x* + 2x - 8);
6) log,(2x-1)-2 =
= log,(x + 2) - log,(x +1);
log, (22" —x) _
log,(2x+2)
r) log, (x> +x-2)=1.

PemnTe cHCTEMY:
log, y +2log, x =3;
x+y=12,

Bapwanur B1
(1)

Pemnre ypaBHeHUE:
a) log, ,(2x* -5x-8)=2;
6) lg(x - 2) —-;—lg(3x _6)=

=1g 2;

B) log2(9x) +log;(8x) = 1;
r) log,(9 - 27) = 856,

BapuauTt B2

a) log,(2x - 4) = log,(x* - 8x + 2);
6) log,(3x-1)-1=
= log,(x + 3) — log,(x + 1);
8) log, (2x* + x) —0;
log (2 ~ 2x)
r) log, 2x*-x-1)=1.

2log_y+log, x =38;
Xx+y=6.

BapuwanutT B2

a) log_,,(2x* +5x-8)=2;
6) lgb-1=

= lg(x - 3) —%13‘(330 +1);

B) logZ(dx) +log’(2x)=1;
r) log,(6+6™) = 10's+1,
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2]
PenmTte cucremy:
l+log, x+log, y = log,(4 - y)+log,(4 +y) =
= log,(x* + y* - 4), =log, x + log,(x + 2y),
log,(x + y) +log,(x - y) = 3. log,(x + y) + log,(x - y) = 3.

C-31*. NPUMEHEHMWE NOTAPA®MOB
B PEWEHWU TPAHCLUEHAOEHTHBbIX
YPABHEHWA W CUCTEM
(pomawHAA caMmocToATeNnLHasa paboTa)

Bapunant 1 Bapunanr 2
0
Pemute nokasarepHOe YPARHEHHE:
1 R
3.r’+4.r=_, B -3 .. 198:
a) 25 a) 8;
6) 2-25°-5-10 +2-4* = 0; 6) 16 —5-36° +4-81* = 0;
B) 5* - 81 =100. B) 3* -8+ =36.
(2

Henoasayqa MeTop Aorapa@MapoBannd,
pellluTe YpaBHeHHe:

a) x'%%:* = 64ux; a) x'*%* = 9x;

6) x* *8r = 0,1; 6) %' =1 = 0,01;

B) 1 o < g0, B) 270" = glen ™

r) 395 4 xlo0® = 6, r) 2-696% — 8 = g,
13

Pemure cueTemMy:

ﬂy’—l = 3, 241 = 100’
i, SR
xV*E =27, ¥t =10;
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x=2+log, y, y=1+log, x,

6) { s = 38 6) ¥ — 48.
vy = ’ x° = ’

. xlolab‘ + ylofs‘ = 4’ B) xl"&'.y + yl"-'s.'.-' = 50.
log, x-log, ¥y =1. log, y ~log, x =1.

e*
Henmoasaya eBolicTBa Jorapudpmuue-
CKOH (DYHRIMH, PEHINTe YPABHEHHAE:

a) 3* =10 -log, x; a) 2° =18 - log, x;
2
6) log, x + log, 1+i2]= 6) 822 +6x—2 =
x = log,(x* +1) - log, x.

=2x* —4x+1.

C-32. NOTAPA®MHUHECKUE HEPABEHCTBA

Bapuaur A1 BapuaHr A2
1
Peurute mepaBeHCTBO:
a) log,(8-x)<1; a) log,(x-2)< 2;
6) log 3 (x+1)2log ] B -x); 6) log,;(2x — 4) 2 log, ;(x + 1);
B) log, x +log,(x-1) <1, B) log,(x -3} +log,(x - 2) < 1.
12

C moMompi0 METOAA MHTEPBAJIOB
ONIPEACJIHTE, IPH KAKHX 3HaAYeHHAX X
PyHxIUA

y=(2-x)lgx y=(x-3)lg(x+1)

IIPpHHHEHMaeT IMoJIOEHTEAMHBIC SHAICHH.
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Bapuaunt b1 Bapuwanr b2
0
Pemnre HePABEHCTRO:
a) log,(x* ~3x) < 2; a) log,(x* +2x) < 1;
6) log,,(2x" —9x +4) > 6) log, (2x* +3x+1) <
2 2log, ;(x + 2); < 2log, ;(x ~1);
B) logl x-log, x—2> 0. B) logl x +2log, x -3 > 0.
(2
Haiinnre ofxacts onpenejieHHs
PyHKIHH:
y= \[(4 - x*)log,(x + 5). y= J(x* - 1)log,(3 - x).
Bapuant B1 Bapuanr B2
(1)
Penrure BEepaBeHCTBO:
a) log*f log,(x* —4) > 0; a) logi log,(x* -5) > 0;

6) 2log,(x —2)+log,(x-3)>2; 6) 210gi(x ~2)+
+log,(x* -2x -1 <

B) log§ x 2log,3-2,5. B) 2log, x —log, 125 < 1.
©
Hadimure ofaacTs olpeaAcICHNA
Gymenpm:

log, x* lg(x +4)
—ig| 28X |, =log,| B¥*Y) |
y=lg {lg(x +3) ] y =08 [ log, x*
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C-33*. METOAbl PEWLEHUA
NOTAPUOMUMECKUX YPABHEHUMU,
HEPABEHCTB, CUCTEM
(RomawHAA camocToATenbHan pa6ora)

Bapuwant 1 BapuwaHuT 2

Penmre ypaBHeHHEe, HCIIOJIb3YSA
YKa3aHHLH cmocol:
— npeobpa3oBaHHe H NOTEHIHPOBAHHE

YPABHEHHS:

a) log, log, log,(x - 5) =log, 2-1; a) log, log, log z(x+1) = 310‘%4;
6) 12(3* +x-12) = x1g 80 — x; 6) 1g(2"+x-9)=x-x1g5;
B) log, log, x +log, log, x = 2; B) 2log, log, x +

+ log% logz(zﬁx) =1;
— BBeZeHUE HOBOMH nepeMeHHOII:

r) logi(2 — x) - log,(x - 2)* + r) log},(1-x) - log,(x -1)* +
+3log, |x - 2| = 2; +log,s |x -1 =&
n) 1g(10x) - 1g(0,1x) = R) log,(+ x) - log,(4x) =
=lgx® -3 =log, x* - 1;
e) log,, . (2ctgx) + e) log ., sinx +
+log, ., (2tgx) =2 +log,, , cosx =2;
x) log, x* -14log,,, x* + x) 5log, x +log, x* +
+40log, , Vx =0 +8log , x*=2
— BBefeHMe IapaMeTpa:
3) * logix +(x —1)log, x = 3) % (x +1)log? x +
=6 - 2x; +4xlog, x —16 = 0;

u) * lg(x® + x) = log, x. n) * log,(1 + Vx) =log,, x.
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2]

PeminTe HepaBeHCTBO!

2Lix
a) log,, log, o <0;

log,(3-2* - 1)
X

6) 0;

2-4log, x+log x < 1 .
L
X

I') (2.\: + 3 . 2—.\: )2Iog2 x-log,(x+6) > 1;

B) X

x) log_,(x* - 8x +15) > 0;
e) log, log,(3* -9)<1;

) Jloga Bx’-4x+2) >
> log,(8x* —4x +2) - 13
g) * 1600ekx 4 Iy jionss,

16

2

1
<0
2

a) log% log, ud

x-1 >
log,(9-3")-3

B) xlg'x—2]gx-l <x2;

0;

r) (4 . 3:\: + 3‘1 )21023(3‘1)‘1033 (2x41) - 1;

m log, (& -x)>1
e) log log,(4* —-12) < 1;

x) 1+ log,(Tx® +14x + 8) <
<14+log,(Tx* +14x + 8);

3) * (\/5)2+10335x ~1,5¢ xlogax‘.

Pemure cHeTeMy ypaBHeHMIE:

{ xlolzy' — 3,
a)
xy = 6;

log, (xy) = log, %%,
B
yout =4y -3,

xy = 500;
y* =100,

logs x =
) {y 64,

6)
) llgy = 0,5;
| X

[ X
log, = =log, ¥,
B): ¥

28y = 5 — 4,
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K-6. NOTAPUOMUYHECKAA ®YHKLUA

Bapumant A1 Bapuanr A2
L1
Brerumesmre:

a) 3log, % +10'%283; a) 2log, —2% + GloseT2-lone 2,

6) 2log, 6 —log,12. 6) 3lg5+1g8.
(2
Pemnre ypapHenue:

a) log, (x* + x) =-1; a) log,,(x* - 3x)=-1;

6) 2log, x = log,(2x* — x). 6) 2logg(-x) = log(x + 2).
3
Peninre HepaBeHeTBO:

a) log, (2 - x) < log,(3x + 6); a) log, ,(3x - 1) 2 log, ,(3 — x);

6) logi(xz -4)> logi(x +2)-1. 6) log,(x* —1) <log,(x +1) +1.
4
Penmre cHcTeMy YpaBHEHHHN:

log,(x+y) =2, log,(x-y) =3,
gloln‘rr =5, 410824'479 =10.

Haifigure 3sHauvennd x, NpH KOTOPHIX
Gpynxuua

flx) = x'8: =2 fx) = x'*2

NpHHHMaeT 3HaueHne,
paBHOe 8. paBHOe 27.
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Bapvwaurt b1 BapuanTt B2
1
Braucaure:
a) log, o(log, 32) + 49" 2, a) log, ,(log,, 32) + 9“4 *;
lg 900 -2 6) 21g 0,2 +1g 200
21g0,5+1g12° 1g20 -1
(2
Pemure ypasuenue:
a) logé x= a) log,,(x+1) =
= log, (x +3) - log, (x ~ 1; = log, (8 - x) — log,,, x;
2.8 _ =
6) log; x* +6log, s x —1=0, 6) logs x* —20log, x +1=0.
(3
Pemuré HepaBeHCTBO:
a) log,(x* -8x+2) < a) log,(x® +10x +24) <
<1+log,(x-2); £1+log,(x +6);
6) 2log;, x —log,, x* > 4. 6) logg s x —log,; x* > 3.
(4]
PemmnTe CHCTeMY YPABHEHEM:
{22+log=(x2+y2) - 20, {311-10:,(:’-3’) = 15’
lg(x* - y°) —lg(x - y) = 0. log,(x* - y*) - log,(x + y) = 0.
©
Haijigure adcnucchl TOUSK MePeCcedeHAN
rpaduroB yRKIHi:
x 1 x 8
f(x) = x"%* n gx)=—- ", f(x) = 2" u glx)=—.

2% x
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Bapuaur B1 Bapvaur B2
[ 1)
Brykcanre
2 lng l 1 log3 l
a) 310“8 + 3 : a) 5 logg 5 & 2 ;
log, 81 log, 16
6) log ;(log, 3-log, 4). 6) log & (log,, 2 log, 3).
(2]
Pemmre ypaBmeHHe:
a) log,(x—2)-log, 2 + a) log,{x~-3)-log, 3+
+log,(x +3) = +log,(x +2) =
=1+lg(x - 1)log, 10; =1 + log,(x - 1) log, 5;
6) log, (9x”}log] x = 4. 6) log, (125x)logZ, x =1.
(3
PemmTe HEpaBEeHCTBO:
a) log (x+2) > 2; a) log (6 —x) > 2;
6) log,(logs; x +logy, x° —8)2 6) log,(log); x —logy, x—2) 2
21. 2 2.
0
Pemmre cucremy yparuenmii:
3% —log,x =1, log, x +5%¢ =1,
x¥ =84 x¥ =5,
(5]
Peumure ypaBnenue:
log,(x* ~x-2) = log,(x* - 2x - 8) =

=1+log,(x - 2)1log,(x +1). =1+log,(x + 1) log,(x - 3).
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C-34. OBOBUWEHUWE NOHATUA MOAYIA.
YPABHEHUA U HEPABEHCTBA
C MOAVYIIEM

Bapuaunt A1 Bapuaunr A2

0
PackpoiiTe MOZYJIb:
2) [V5 -2[; a) [1-2;
6) |3 -; 6) |4 -;
B) |1+x2|; B) |—x‘—2|;
r) |ﬂ/;—x3|. r) |x"+$/;|.
(2]
Pemure ypaBHenue:
a) |2x - 8| = 5; a) [2x + 4| =6;

6) |«* -4 =x* - 4
B) lx2+x|=|3x+3|;

r) 2’ —|x]-2=0.

L3

Penrure HePABEHCTBO:

a) |x-2/<2

6) > -3

2+l
X

B) |* - 9| > 16;
r) 2+x]<x.

6) [¢* -1 =1-x%
B) |x2 —x[ =[2x-2;

r) x* +|x[-6=0.

a) e +1]<1;

5) 1+—1—1>-1;
x-1

B) Ix’—4|>12;
r) |4—x|$x.
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BapunauTr B1 Bapuaut B2
1
PackpoiiTe MOAYIL:
2) [3v2 - 248[; a) [3v5 - 53);
6) |280 _ 320|; 6) |340 - 480|;
B) |—:r:2 +2x—2|;
r) Nx+1-a|. r) Ve -2 -x|.
12
Pemmte ypaBEeHME:
a) ,xz +x| =2; a) |x"’ —x'=
6) |x —1| = 3x +5; 6) |x +1|=2x +8;
_ x+2 2 |x"1|_ .
B) x° 4|x+2| 3 B) X +_x—l =0
r) x* -6x+|x-4/+8=0. r) x* +4x+|x+3|+3=0.
(3]
PemmTe HepaBeBCTBO:
a) |4x+1——1|>—2; a) |4—'J —2|>—5;
6) [4x +1| 2 3; 6) [4x-3|<1;
B) |x’—4|s3x; B) Ix”—2x[2x;
r) jx+1] < |x-3|. r) [x+2 < |x-4.
BapuaunTr B1 Bapunant B2
0

PackpoiiTe MOAYIb:
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a) |J§—¥/§|; a) |§f§—§/5|;
6) |cos 20° - cos 21°|; 6) |sin 1° - sin 2°|;
1 1
B) 2~ x" -3 B) Wx +—=—2;
2 v~

r) |x‘+3—2xs|.

2

PeminTe ypaBHenue:

a) ||x2—x1-1|=1;
6) ]x”+x—3|=x;
B) V9 - x? =—|x2+4x+3;

r) |x| +{x-2|=4.

©

Pemure HepaBeHCTBO:

a) |:c2 + 3x| 22-x%
6) I:Jt:2 - 2x| < x;

B) [¢* +x-2>|x+2;

r)

x+3-1

-1

|>0.

r) |4Jr:5 -x° - 5|.

a) “x2 +x|—3!=3;

6) |x2—x—8|=-x;

B) V25— x° =—|at:2 +2x—15|;

r) |x-1|+|x+1|=4.

a) |:r:z - 2x| 212 -x%

6) |.1¢2 + 2x| < 4x;

B) |2x2+x-1|>|x+1|;

Jx+5-2

4-x?

r)

> 0.



HAYAJIA AHAJIHA3A

C-35. BbIYUCNEHWE NPEAENOB
HYUCNOBLIX NOCNEAOBATENBHOCTEN U
OYHKUWU. HENMPEPBIBHOCTb ®YHKUUU

Bapuant A1 BapunanTt A2
o
HajlinnTe nmpegen aucaoBoi
NOCAeX0BATeABHOCTH:
a) lim#' a) lim ;
aomp? 4 4’ aoe g -2’
z 2 _
6) limSn -;5n+2; 6) lim ™ +2n 2;
noe  pt 41 n= 4n° +1
8) im(V/n + 2 - Jn); 8) lim(vn —n - 3);
L n+l
0 lim 21, r) lim =
e 3T ne 2% 4 2
2
BriuHc/IHTe Ipesen:
x-1 2x +4
li s i :
Ve x )x—’-2x2—2
2 2
6) lim X2, 6) lim10-%
-3 x+3 x4 4 —
. sinx . 15x
B) lim : B) lim —
=0 Jx -0 3gin x
4 _ 3
r) lim = 1 r) lim 1+%
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Tlonnsyacs onpesesenneM HENpPepPHIB-
HOCTH (YHEIMH B TOUKE, JOKAXHTE, ITO

bynropa f(x)=x +% Henpe- dyrxmna g(x) =

PhIBHA B TOUKe X, = -1, HO He PHIBHA B TOUKe X, =3, HO He
SIBAAETCH HETPEPHIBEOH B TOU- ABJIAETCA HENPEPLIBHOH B TOY-
ke x, =0. ke x, =2.

Bapunaur B1 Bapuaur b2

Hajlinute npepes yMca0OBOM

NOCJeA0BATENLHOCTH:
a) lim Zn li i
noe +2 a) un—£3n _]_
. 8-3n
6) lim ; 6) lim 203,
nee 4+ 4 nae 5 4
B) Lil_;g{\lnz +n-n) B) lim(n —vn® —2n);
. 2"+ 3" 1+5™*
li . i e— o
I') u—I»E 3’”1 +4 l") nl_g} 5n+1 + 4n+1 *
BrraucanTte npenen:
x 1-x
a) lim ; a) lim H
x50 ’1 + xz x-1 x2 +92
8x% -Bx+2 x* -4
6) lim ——————; 6) lim ———;
) o'y x2 -1 ) #% 2x% —Bx +2
8) lim M; B) lime—ﬂ;
=0  ginx 0  gin2x
r) lirn—-—ai. r) lim x-1

== cos(x + 2) x> gin(x — 1)
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Onpenenute, ABAACTCA AH HEMPEpPHIB-

HOH (ymxiuan:
a) f(x):x_l B TOuKe X, = I; a)f(x)=2+xnmtm,e X, =2
x+1 2-x
2 < - 2x ~ 3, x <1,
5 gt ={7" P EED o ew={, =
3x+4, mpu x 2 -1 x*=2 mpux21
B TOGKe X, = -1, B TouKe X, =1.
Bapuwant B1 Bapuauntr B2
0
Ha#oure npegea IMcaAOBOH
MOCAEAOBATEALHOCTHS
N |
a) limsin —cosn; a) lim cos(£+l]sin n;
L R 2 n
2 _ ¥ 2 _o¥
6) lim %Tn_l : 6) lim n_':fi .
el gt -1 | 2p° -2
8) lim#n - ¥n +1); 8) lim@n + 2 - ¥n);
. (1-n)n! . (n+D+n!
lim —————. lim —————,
) noe (n+1)1-n! v e (2-n)n!
Briuucaure nmpenen:
. 1g(8 ~ x) sin(x+1)
lim—————; i -
a) =2 24 x a) =1 x-1
2 -2x-8 x*-8
6) lim————; 6) lim —————;
) i x+1 ) P g
. 8inTx —sin3x cos3x - cosx
B) lim ; B) im ————;

x—0 4x x*—+0 4x?
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xz ) li 1
1 I‘ m -
r) lim tgx 0 x? ctg x

o

Hajlinute 3HaYeHMe @, IPH KOTOPOM

dyaruua f(x) apagerca renpepsIBHON
Ha D(f), ecan:

x? -4, Hx <2, 4+ x, mpux <1,
a) f(x) = P a) f(x)=1_,

ax—-6, mpm x > 2; 2x° —a, opux >1;

l-cosdxr xx0 1-cosx  mx=0
6) f(x) = P 6 f(x)={ 2x ’

a, npax=0. a, npux =0,

C-36. ONPEAENEHUE NPOU3BOAHOM.
NMPOCTEULWIUE NPABUJIA BbIYHUCINEHUA

NMPOU3IBOAHLIX
Bapuwaur A1 Bapuant A2
0
Hajinure npupamenne QyHKIMH:
a) f(x)=2x-3, a) f(x) =3x+1,
ecan x, =1, Ax =0,2; ecn x, =-2, Ax =0,1;
6) f(x)=x*+2, 6) f(x) =x" -4,
ecau x, = -2, Ax = 0,01, ecsm x, =1, Ax = 0,02,
(2]
HaijignTe npoH3roauyI0 PyHKIHMK:
8) f(x) = 22° - =, 8) f(x) = 3x* + =
x x

6) f(x) =(2Vx +1) - x°. 6) f(x) = (3Vx - 2)- 2%
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0O
Pem:n're ypasHenne f(x) =0, ecan:
-3 2 +5
a) f(x)=Z P a) f(x)— —5
6) fx) = 4x +— - 4. 6) f(x)—--—9x+f
o
Pemure HepaBeHCTRO
f(x) >0, ecom: f(x) <0, ecim:
x* x*
a) f(x)=8x—x2——§—; a) f(x)=F+x2—6x;
x —
6) f(x)—m- 6) I'(-’C)-‘—3
BapuwauHt B1 Bapuauntr B2
o
Ioassyach onpeacneHueM, HaliauTe
HPOH3BOAHYI0 QYBKIMM f(x) B TOUKE X
a) f(x):xzz-—x,xo:z; a) f(x)=f;—+2x,xo=-1;
6) f(x) = 2+1, x, =-1. 6) f(x)=3-2, % =2.
x x
(2
Hajinure nponsBogay10 Gyaxmmn:
a) f(x) = xJx — 8x%; a) f(x) = 3x° + x*Jx;
6) fix)= [3 - %)(xs + 1) 6) flx)= [2 + %)(x -1,
o

CocTaBLrTe M pelIMTe YpaBHeHHE:
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8) f'(x) =f(-2), a) f{(x)=7f®),

mnf(x)=x2+3x3 ecnuf(x)=x2_3x;
x+4 v —4
6) f'(x) = f(x) - 2x, 6) xf'(x) = f(x) +4, 1
GCJIHf(x)=2x+l. ecmm f(x)=x——.
* x
o

CocTaBETE M pPelINTE HEPABEHCTBO
f(x)-f(x) 2 0, ecom: f(x)-f(x) <0, ecam:

a) f(x)=x*-2x-8; a) flx)=x*-4x+3;

6) fx)= 2%, ) fx) =212

Bapuant B1 Bapuwautr B2

Ioak3yacsr onpesenenneM, HAHAHTE
HPOM3BOAHYI0 dyuxuan f(x) B KaXIOH

Toure D(f) :
a) f(x)=Vx-2; a) f(x) =vx+1;
6) f(x) = 4- 2. 6) fx) == - 1.

X X

(2]

Haiiagnre npouaBoARyI0 QyHKINH:
8) £(x) = 42° ——m; 8) f(x) = — = +35%
6) fx)= = 6) f(x) = ¥

2 1

=[x-—1—+—1?)(2+5x—3x2). =(15—2x—x2)[2x+—-—2}
x x x x
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o
CocTaBpTe N pemnuTe yPaBHeHHE:
a) [f(x)| = f'(), a) |[f(x)| = -f'(x),
ecnm f(x) =2 +x+1; ecad f(x) =-x2 -4x-1;
6) f'(x) = ') - (1), 6) f'(x) = f'(-1) + ' (-5),
_x*-2x+1 _x*+2x+1
ec.m;:)‘(:vc)——x_3 . ec:mf(x)——x+3 .
4
CocTaBbTe M pelINTe HEPABCHCTBO
fx) 2 0, ecom; f(x) £ 0, ecan:
f'(x) f(x)
a) f(x) = x* ~ 4x%; a) f(x) = 9x — x%;
fx+1 " (x-1 ]
6) f(x)—[x+2]. 6) f(x)—[x—_é].
C-37. NTPOU3BOAHDBIE
TPMFOHOMETPH'-IECKMvX N CNOXHbIX
PYHKLUUU
Bapuant A1 BapuaHTt A2
1
Haiigure f'(x,), ecam:
a) f(x) = (4x +3)°, x, = -1; a) f(x)=(3x -2, x,=1;
6) f(x)=2—-2cosx, xo=%; 6) f(x)=4sinx - x, xo=g-;
B) f(x)=Vvx' -8, %, =8 B) f(x)=V5—-x!, x, = -2
g T _1 -
r) f(x) = zsm 2%, x, = % T} f(x) 4(:os4.‘!t:, X, 6"
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2

Pemmure yparuenne f'(x) =0, ecam:

a) f(x) = (x* - 6x + 5)*;

2 X

6) f(x) = cos %—-sm 1

JIOKAXKHTE TOEZCCTBO:

8) F(x) = x—l_—éf’(ii) F(%)s

1
com 1()= —os
0) g'(x)=[ﬂ}"
sin x
ecrn g(x)=tgx+tgm

Bapuaunr B1
1

Haiinure f'(x,), ecan:

1

(8-x)"

X, =2

6) f(x) =sindx -tgx,
x,=0;

B) f(x) = V5-dx-2*,x, = -2
- x_7
r) f(x) -ac’cos[2 4}

a) f(x)=@x-5)° +

a) f(x) = (x* - 2x - 8)%;

6) f(x) = 4sin§oos§.

a) f'(x) = ﬁ 7(0)- (),
1

(x+1)3;

ecin f(x)=
6) &'(x) = [—fo(:g T :
ecin g(x)=ctgx +ctg-;5.

Bapwanur b2

1 3
— — 1 — »
a) f(x) 1) (1-x)

x, =-3;
6) f(x) =cosdx +ctgx,
X, =

B) f(x) = Vx* -8x +12,x, =
r)f(x)—xsin[s 6]

Xo

.
L

oA

|h.

.
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2

Pemmre ypapnenne ['(x) =0, ecan:

a) f(x) =

6) f(x)=cosbxcos3dx +
+5inbxsin3x - x.

1
x+=;
x

a) f(x)= 1}x +3‘-!§
x

6) f(x) =sindxcosx -
—-cosdxsinx + 1,5x.

JHokaxnuTe, 4TO IPH BCeX TOMYCTHMBIX
3HAYeHHAX X NMPpOou3BoaHAA DyHKIHH
g(x) He MoOXeT NPUHAMATH

IIOJIOKUTEAbHBIX
3uaqenm‘i, ecau:

a) glx)=—— + 241 - a® H
3(2x-1)°

n
(1) x) = ct. —+cos—.
) 8(x) 89 9

Bapuaut B1
(1]

Haitaare f'(x,), ecam:

a) f(x) = (x? + 3x - 4)° - sin nx,

%=1
6) f(x)= >l x, = ~3m;
C08s g
B) f(x) = Jetgx, x, -g
r) f(x) = ! » %, =0,

arccos x

OTPpHLUATENBHRIX
8) gv)=—22 __ 2"
(5 - 4x)

X n
6 =t — — i —
) g(x) g7 sm7

BapuauTt B2

- x-3)® +cosmx,
Xy =-1;

a) f(x) = (22

6) f(x) = x, = 3m;
Bil’f‘ -2"

B) () = Vg =z, % =g
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Pemmrre ypasmemus (f(2(x))) =0 u
(3 (f (x)))' = 0, ecam:

fx)=x"-x = g(x)=

JAOKAKHTE, ITO IPH BCeX non&cmnm
3HAYEHHAX X BepPHO PABEHCTBO:

f(x) = x* -dx u g(x) =x.

RIH

2tg£ Ztgg
a) pna f(x) = 2y a) ana f(x) = i
1+tg? ; 1-tg? 3
1-tg? 2 sin =
glr) = —2 glx) = —2-
1+tg?= 1 1 1-cos=
2 1 1, 2
f(x) - 8'(x) = —f(x)- g(x); f(x) 2
6) ansa f(x)=1+-1- 0) ana f(.ac)=1—l
X X

’ f(x) ‘ (x
Hf(x) =-——=5- f(f(x)) =———5-
C-38. TEOMETPUYECKUA U MEXAHUYECKWUA
CMbICN NPOU3BOAHOW

Bapuwaunr A1 Bapuaut A2
1
HaiimuTe TaRTeHC yIia HAKJIOHA KACATENL-
Hoil Kk rpaduky dymanm f(x) B TouKe X

a) f(x) =3x* -12x +5, a) f(x) =2x% +8x -3,

X, =-1; Xy = =3
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6) f(x) =4dcosx+x, x,==. 6) f(x)=2x-3sinx, x,=m.

6
2

CocraBhTe YypaBRHeHEHE KacaTe bHOMN

K rpadury dyrxonu f(x) 8 Touxe M:
8) f(x) = 22 + % £, M(-39); 1) f(x) = %xs — 2%, M(3;3);
&) 70y = L m@:3). 6) fx) =21, M(-23).
x-1 x+1

3

Teno ABUAETCA MO JAKOHY
x(¢) =t* +0,5¢° - 3¢ )=t -2t +5

(x — B MmeTpax, { — B ceKyHAaX).
Haiigure CKOPOCTH M YCKOPEHNE Tela
yepes 2 ¢ mocJae HAYAJNA ABHIKCHHA.

4]
Ha rpadure ¢pynrmun f(x) Balixure TOUKy,

B KOTOpOil KacaTeabHad K f(X) HAKJOHEHA
K oCH afcIMce mop, YIJioM ¢, eCHam:

f(x)=J2x -1, o=45 f(x)=Vax +8, o =45,
Bapuwaut B1 Bapuwany B2

0

Haiianre yraosoit xoadpduumment

KacaTeasnoli ¥ rpadmnky dymrumnn f(x)

B TOYKe X,, eCJIH:
a) f(x) = (x? = 1x® + x), a) f(x) = (x* + 1)(x® - x),

x, =-1; %=1

6) f(x)=sin’x, x, =%° 6) f(x) = cos® x, x, =-—-1%.
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2

CocTaBhTe YpABHEeHHE KACATCIbHON K
rpadpury pynxunn f(x) B Touke x

2 +1 # -1
a) f(x)= y X =2 a) f(x) = T %= -2;
6) f(x) = cos(l + 4x), 6) f(x) =sin(l1 - 2x),
Xo =-0s25° Xo =0,5.

(3

Telo MACCOH M KI ABMMKETCH 110 3aKOHY

x(t) (x — B MeTpax, { — B CeKYHAAX).

Hajiznre crxy, JeHCTBYIOIYI) Ha TelIO

B MOMEHT BpeMeHH to, CCaH:
m=3,%t =2, m=21t, =3,
x(t) = 0,25¢* +%t3—7t+2. x()=2t*—6t> +t+3.

4]
Ha rpadure pyEruun
2(x) = J8x — x* 2(x) =J-x* - 10x

HaliuTe TOUKY, B KOTOPOil KacaTebHANA
K rpaury napajienbHa ocH aGcmmcc.

Bapuaur B1 Bapuauswrt B2
1

Haiymmre yroa Meskay ocsio abeupee
H KacaTeJabHON K rpadpuxy dyreunn f(x)
B TOUKe X, eCIH:
a) f(x) =z +6, 2, =V3; a) f(x) =vx* -6, x, = 3;
T

6) f(x) = —xcos2x, x, =0. 6) f(x) = —xsin2x, x, = e
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CocraBsbre YpaABHEHHE KaCATOILHOM
K rpaduky Gysaxunn f(x) B TouKe X,

eCJIN.

a) f(x)= .:111

nepeceyeHud rpadpura ¢ OChbIO
aGcuuce;
6) f(x) = (7 - 3x)*, x, — TouKa

nepeceYenna rpaguxa ¢ nps-
Mot y =1,

» Xy — TOUYKA

2
a) f(x) = 3x° +2
x-1

nepeceyeHud rpaduxa ¢ ochio
OpPEUHAT;

6) f(x)=(4x+3)*, x,— rou-
Ka mnepecedeHusA rpadpura
npamo#t y =-1.

H3 TouxkH A BIOAL KOOPAHHATHEIX
oceit Ox 1 Oy IBHARYTCA IBA TeJA

o 3aKOHaM.

() =Vt +3,
y() = V4t +1, AG3:1)

x(t) = V8t* + 442,
y(@&) =~t' +1, A1)

(x, y — B MeTpax, { — B CeKyYHAAX).
Onpegenure, ¢ KAKOH CKOPOCTHI) OHH
YIANAIOTCA APYT OT APYTa.

Ha rpadmxe pyHkuHH

x+1 x-1
f(x) = Py f(x) = 711
HAKAHTE TOYKH, B KOTOPHIX KACATENAb-
Had NAPRAJANeALHA nNpaMoil
y=x-3. y=2x+3.
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K-7. TIPOU3BOAHARA

Bapnaunt A1 BapuaHnt A2
1)
Haligute NpoH3Boany0 PyHRIHK:
x? x®
a) y=2x“——2—+4; a) y=4x‘+—§——2;
6) y=2cosx-3tgx; 6) y=4sinx -5ctgx;
5) _x—3 ) _x=2
¥=y+2 ¥=5+3
o

CocTaBbTe YpaBHEHHE KaCATSAbHOH K
rpaguky pynkumm f(x) B TOUKe X, eci:

2 3
f(x]:;;‘;—x,xo=—l. f(x)=?-+2x,xo=l.
o
CocTaBpTe H pelllNTe YPABHCHHE:
f(x) = g'(x), ecnm f(x) = -g'(x), ecin
f(x) =(2x ~1)°, g(x) =10x + 7. f(x) = (3x - 5)*, g(x) = 96x - 17.
4
MarepHaJbaast TO'UKA ABHAETCA IO JAK0HY
2(@W=+1 )=t +3¢t
(x — B meTpax, { — B CeKYHHAX).
Onpenennrte
CKOPOCTh TOYKH B MOMEHT, KOrI- KOOPAMHATY TOYKH B MOMEHT,

Jia ee KOOPANHATA PABHA 9 M. KOTa ee CKOPOCTh paBHA 7 M/cC.
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L5
Haifzrre yraosoit xoadwbrpienT KacaTesms-

BON, NpoBenennoH K rpaduxy dysxmmu
g{x) = B TOYKe ¢ OpAH- g(x)= B TOUYKe ¢ OpAH-
2-3x 1-x
Haroit -1, HaToit 1.
Bapuanr B1 BapuaHnT B2
1
Hajignre npoHagoanyio pyRKIuK:
¥ 4 3 i
a)y:z—?+8\f;; a)y=?+?—6\/;;
6) y =(x* +1cosx; 6) y =(4-x")sinx;
5) _x'+38x 5) _x*-6x
¥==1 ¥=sr2
(2
CocraBhTe ypaBHeHHe KACATEJBHOMN K
rpaduxy dyuxoun f(x) B Touke x;, ecan:
1 1
=—, b3 1. =, = 3,
f(x) @z -1 X, f(x) @r -8y X
©
CocraBbTe H pelIHTe ypaBHeHHe:
f(x) = -g'(x), ecom f(x) = g'(x), ecom
f(x) =sin’ x, f(x) = cos® x,
g(x) = cosx +cos L g(x) =sinx —sin L
12° 10°
o
MaTepHaILHAS TOUKA ABHMKETCH N0 3aK0HY
3
x(t) = 5t + 68° — ¢ x(t)=%—t2+2t—4

(x — B meTpax, { — B CEKYHIAX).
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Onpepeante
CKOPOCTb TOYKH B MOMEHT, KOr- YCKOpPeHMe TOYKM B MOMEHT,
Ja ee YCKOpDeHHe PaBHO HYJIO, KOT/la ee CKOpPOCTh paBHa 1 M/c.,

HaifauTe ocTphiit yroa, koropsiit ofpa-
3YeT € OChI0 OPIMHAT KACATEILHAA K

rpaduxy dyaxnun f(x) B TouKe x,, ecan

fx)=vx*+2,x,=1. f(x)=vx*-6,x, = 8.
Bapuwaur B1 Bapuaunt B2

HajianTte npon3poaAny1o QPyHKIAN:

a) f(x)=(x+ 1)2 (x-1); a) f(x)=(x— l)’(x +1);

6) f(x) = ctg® x — cos 2x; 6) f(x) = sing-tgz x:
- x-1 x—4

B) f(x) vh B) f(x) = e

CocraBbTe ypABHEHHE KACATEABHOM
K rpad¢mxy pysxuun f(x), ecan ee
yraosoit xoaddunnent pasen k, ecom;

f(x)=J2x+l,k=%. f(x)=J1—4x,k=—§.
o

Cocraspre M penINTe HEepABEHCTBO:
1'(x) s f'(x), ecam (%) 2 1"(x), ecnu
f(x) = (8 - 2x)". flx)=(2x-1)"

MaTepHaTEHAT TOYKA JBHKETCA IO 3AKOHY
x(t)=t* -4 +12¢* -3 2()=1+6t+3*-¢°

{(x — B MeTpax, { — B CeKyYHAAX).
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Onpeaeante
CKOPOCTE TOUKH B MOMEHT, KOT- YCKODEHIE TOYKH B MOMEHT, KOr-
Ba ee YCKOPeHHe MAHAMAJIBHO, Ia ee CKOPOCTh ME&KCHMAJTLHA.

IIpaMan MPOXOIUT Yepea TOYKK

A(-4:-2) n B(0;1), A(4;6) u B(0;1).
Onpeneaure, B KAKOH TOUKE 0OHA KACA~
erca rpadnra pysExrmnn

2 2
gy =21 g(x)=xx_1.

C-39. UICCREQROBAHWE ®YHKUNH
HA MOHOTOHHOCTb W 3KCTPEMYMbI

Bapuant A1 Bapuant A2
1
Haiinure KpuTHYCCKHE TOYKM QYRKIHHE:

a) f(x) = x® + 6x%; a) f(x) =12x — %

6) f(x) =2sinx - x. 0) f(x)=x+ V2 cos x.

2

HaiiauTe NpoMe’KyTKH BO3pACTAHMA M
yonBaENA HyHKIMMK:
fx)=x®-4x® +5x -1, f(x) = 3+ 24x - 3x% - x°.

Hailigure TOYRM 3KcTpeMyMa (PyHKIHH:
x*-3 x* +3

x=-2 flx)= x+1°

Hoxaxure, uro PyEroua g(x) na MHO-
axectre R aragerca

f(x) =
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BO3pacTalole, ecau . yOuIBatoIIeil, ecaun
g(x)=2x° +4x® +3x - T7. gx)=5-2x - x* -4x".
Bapunaunt B1 BapuwaHnTt B2

HailignTe KPUTAYECKHEe TOUKH (yHKIHN:

a) f(x)=8x* —4x*-12x*+T; a) f(x) =2 +4x® +4x% + 1;
6) f(x)=cost—J§x+g. 6) f(x)=sin%+-2—f/—§—m
(2]
HajimaTe NIpoMeXYTKH MOHOTORHOCTH
bynxoun:
_x*+3x -3x
f(x) = 714" fay== v

©

HaliauTe TOUKH 3KCTPeMyMa (yHKIMM:
f(x) = (x + 1)*(x + 5)°. f(x) = (x + 3)*(x - 5)%.
(4

Hoxaxure, aro pynxoua g(x) Ha
MHoxecTBe R sranerca Bozpacraromeit
(yOmBalomeii) , m onpeaeanTe, KAKOH

HMEHHO:
g(x) = 4x +sin® x. g(x) = cos® x — 3x.
Bapvwaunr B1 Bapuwaunr B2

HaiignTe KpUTHUECKAE TOYKH (DYHRIHM:

a) f(x) = .Ll a) f(x) = (x - IJx;
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6) f(x) = x* - 4]x|. 6) f(x) = [2x + x*|.
(2
Haiigure HNPOMEeXYTKH MOHOTOHHOCTH
byrxmumn:
flx) = Vx? + 6x. f(x) = Vdx — x°.
(3
Hajinmre TOYKH 3KcTpemMyMa (DyHKIHK:
flx) = x* -15x% + 8. f(x) = 85x" — x° +1.
(4

Onpeneanre, IpH KAKNX 3HAYEHHAX &
byErkINa g(x) HA KAKIOM H3 ApPOMe-

wyTos D{(g) asaaerca
CTPOro YORIBAIOIIEH, ecm eTporo Boapacramomeif, ecian

2(x) = ctg% +ax. g(x) = tg 3x — ax.

C-40*. AONONHUTENbHOE UCCNEANOBAHUE
GYHKLUUN
(AoMawHAn caMocToATenbHaa padoTa)

Bapumaunrt 1 BapuaHnwt 2
1
Hecenenyiite (PyHKIMIO HA BRINMYKJIOCTE:
a) f(x) = a) f(x) =
=x'-4x® -18x* +x - 8; =3x* —8x® +6x% -5x+3;

o = & —_ 49
6) f(x)=;—0_3x4; 6) f(x) = 2x" — 5x7;

B) f(x) = sin 2x — x°. B) f(x) = cos 2x + x°.
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HaiinnuTe 3maueHHe 4, IPH KOTOPOM
TOYKa X, Gyaer Toukoi neperuba
KpHBOH g(x) , ecan

g(x) = x* + ax?, x, = -1.

H3o06pa3uTe cXxeMaTHIeCKH (pparMenT rpa-
duxa pynxuum f(x) B OKPECTHOCTH TOYKH
paspeiBa X, (I8 KAMAOTO CAyYas NPHBe-
JKHTE IPpHMep TaKoH (PYHKIIHH), eCIIH:
a) x, =3,
xl_l){go f(x) = }g}o f(x) =6;

6} x, =2, xl_ig_lﬂ f(x)=1,

g(x) = ax® - 6x%, x, = 1.

a) x, =2,
xl_i.‘al‘o f(x)= xlixago fx)=4
6) x, =1, lim f(x) =1,
lim f(x) =2
B) X, =0, lim f(x) = =,

lim f(x) = &

Jig, 1) = -1

B) X = 0, li_-glo f(x)=0,
P_.’Po f(x) = +4os;

1) X, =-1 lim f(x)=+e,

lim f(x) = —c=. lim f(x) = +4ee.

x—-1+0 x—=2+0

Cpean zanupix pyHxumii BEIGepuTe Te,
KOTOpPHIe HMEIOT BePTHKANBHBIC
ACHMIITOTH (OTBET NOATBEPAMUTE

1) %, = -2, lim f(x)=—o

JAOKA3aTEeABCTBOM) :
x*-5x—-6 x? -2x
1) y = ————; 1) y = ;
)y x+1 )y x -4
V=x+1, ecam x <1, 2x% -7, ecom x < 2,
2)y=1 1 2 y=

1 ,ecau x > 1;
+Xx

,ecHIu x > 2
x_
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2 2_ B
3) y:';zt‘:; 3) y= 2 x%x3 3.
2x +2, ecnu x £ -1,
—,ecan x <0,
4) y=4x 4) y= .
3x,ecom x = 0. x+2’ecnux>_ .
5]
Hecnenyitre GyEKIpEO HA HAJHINE ACHMIITOT:
xs 4x8
a) f(x)_x2+1’ a) f(x)-zng_l,
2
®) ﬂxb\;%ﬁ‘ 6) f(x) = f+4;
x Vx
. A 2
B) f(x)=x2—::-2; B) f(@:ﬁ.__ﬁ;
r) f(x)=j]%; r) f(x)zfx%i;
x® o
2 1) = 5. B 1) = 5.

C-41*. NOCTPOEHUE NPA®UKOB ®YHKLIUN
(AOMaWIHAR NnpakTu4Yeckan pabdora)

Hecnexyitre gymimno n nocrpoiite ee rpadgum:
YpoBeHb A

2x+1 9 1

1) y =x°-3x; 5)y=x_1. )y=xg+1,
2 y=x"-4x"+3; 6)y=2;:13; 10)y=x+%,
3) y=(x-2)" Y= 1 y=
4) y = 4x* - x*; 8) y=4_1x2, 12) y=x2 :iﬁ
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YposeHb b

X

= 2 _ 8. B) y=——3 = :
1) Y 0,5x 0,2x H ) Y (x__l)z 9) Yy 4_x2
1 2x
= -1)% ) y=———; 10) y= ;
2) y=x(x-1); V¥=m o "% Y= 3
2_
Hy=x@-2%; Dy=% i; 11) y = 2v2 - x;
x -—
4) y=-x*(x+4y; 8) y=;2t2:;; 12) y = (x - IWx.
YpoBeHb B
Tx 2x+1
— 2ad _4ad 5 y=——: 9 y= s
Dy=3=-4x"+2 9y 2x* -8x-2 V¥ Je-1
16 x®
2 =(x? -1)% 6 = H = :
)y=( ) )y 2 _4x 10) y X _4
3) —xz—g° 7)y=1-—x‘ 11) y = 2s8in x — cos 2x;
peE oy -2 / ’
x3+1 2 — ai
4) y="——; 8)y=x~/x+1; 12) y =sinx -cosx + x.
x

C-42. HAUBONbIUEE U HAUMEHBIUEE
SHAYEHUA OYHKUUU. SKCTPEMAIJIbHbBIE 3A0AYU

Bapuanut A1 Bapuant A2
(1

Haiinwre Hanfonbiiee H HAWMMEHbIICE 3HA-
yeHHuA (PYHKIMH HA JTAHHOM IIPOMEXKYTKE:

8) f(x) = x—%xs, [-2; 0]; a) f(x) =%x3 — 4x, [0;3];
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6) 1) =, [0:2} 6) f(x)= X35, [L:3].

x2

Teao, 6pomeHAOe BePTUKANBHO BBepX,
ABHKETCHA MO 3aK0HY

h(t) = 8t - t* h(t) = 12¢ - 0, 5¢*
{h — B mMeTpax, { — B ceKyHzax).
Onpeaeaure, B KaK0it MOMEHT BPeMeHH
TeJ0 JOCTHrHeT HAHGOabIIeH BHICOTHI

H KaKoBo Oyaer ee 3HaUeHHEe B 3TOT
MOMEHT,

©

IIpeacraBiTe uncao 12 B Buge
CYMMBEI NBYX HEOTPHIIATEABHBIX CAarae-
MBIX TaK, 9To0BI

¥X npousBedeHMe OBLIO HaM- CYMMa MNX KBajapaToB OblLia
boabmuM. HauMeHbIIeH.
Bapuwant b1 BapuwanTt B2

Haiinute Hauboapniee ¥ HAMMEHbIIEE
3HaYeHna PYHKIMM HA TaHHOM

NPOMeRYTKE:

a) f(x) = (3; +D%(x-1), [-2;0); a) f(x) = (12- ©2Xx-1), [0;2);

8) (=)= 3, [0:3]. 6) f(x) =8, -0l
x+1 x-1

MaTepHaanHad TOUYKA ABHAKETCA
NpAMOAHHEHAHO O 3aK0HY

x(t) =188 - ¢ x(t) =t -12¢* + 60t
(x — B MeTpax, I — B ceKyHIax).



CamocTonTeanHas pasora C-42 111

OnpegenanTte, B KAKOH MOMEHT BPEMEHH
H3 npome:xkyTKa [4; 8] H3 mpomexyTKa [1; 5]
CKOPOCTHh TOYKH OyaeT HaHGOABLINCH,

H BEAlAHTe 3HAYEHHE CKOPOCTH B 2TOT
MOMEHT,

© ©

H3 Bcex DpAMOYTOJLHUKOB C H3 Bcex OpAMOYTOILHMKOB
auaroansio 18 cM  Hadinure ¢ womamsio 25 cM® Halimute

OPAMOYTOJbHUK HauGoAbIIel NPAMOYTOILHUK ¢ HANMEHbINEM
IJIOIa, M. IePHMETPOM,
Bapuaur B1 Bapuaur B2

HaliguTe MEHOX%ECTBO, HA KOTOPOE
by f(x) orobpancaer mameuit
IPOMEIRYTOK:

,[0;5]; a) f(x) = x* - 4|x| -5, [-1;3];
6) f(x) = x —sin® x,[0; ).

a) f(x) =|.71:2 -2x-8

.

6) f(x) = x+cos’ x, [—E;u].
(2]

Hajinure KpaTuaiiliee paccTosHHe OT
TOUKH A a0 rpadpukxa Gyrrmun f(x),

eCJIH.
A(L;0), f(x) = Vx? + 6x +10. A(-3;0), f(x) = Jx* -2x +6.
L3

Cpenn Bcex papHOGeapeHHMX

TPeyroJLHHKOB
¢ 6GOKOBOH cTOpPOHOI g HaliguTe ¢ JaHHBLIM nepHMeTpoM 2P Haii-
TPEYTOJLHUK HanboJbmeil 1wmo- AVTEe TPEYIOMbHNK HAUGOMbIIeN

IaM. IAoIALH.
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C-43*,. U3BPAHHbLIE 3A0AYU
AUNOOEPEHUUANBHOIO UCHUCTIEHUA
(ROMaWHAA caMoOCTOATEeNbHanA paboTa)

Bapumant 1 Bapunaunt 2

CocTraBhTe YPABHEHHE KACATEJIBHON K
rpadury QpyHKnuM f(x) , npoxoxAmel
Yyepe3 TOUKy M, He NpHHAAJIEEKAIYIO
JAHHOMY rpadHRy, eciau

f(x) = —x* - 5x — 6, M(-1;-1). f(x) = x* —4, M(2;-1).

Hajinute ypaBHenHe o01eil kKacaTenb-

Hoil k¥ rpaduxam GyHKOHIL:
f(x)=2*-2x+5 , f(x)=x* +4x + 8,
g(x) = x* +2x-11. g(x)=x"+8x+4.

©

CocTaBpTe ypasHeHUE KacaTeabHOl
K rpaduxy dyaxmum f(x), nepnenau-
KYJdapHOH K npaMoi g(x), ecam:
f(x)=x*+2x, g(x)=x-1. f(x)=~-x* -8, g(x)=x+38.

4

K rpaduxy dpymnxuun f(x) nporesenst
JBe KACATeJIBHBIC B TOUYKAX xl HX,.
Haijiaure niomans TpeyronbHuKa, obpa-
JOBAHHOIO 3THMH KACATEJIBHBIMH H

ochio abcmuce, ecau OCBIO OPAMHAT, eCJIH
f)=4x-x*x =1, x,=4. f(x)=-8x-x, % =-6, x,=1.

Haiiggre yroa npH BepmmHe B pasHOGeapeHHBIH TpEyroib-
PaBHODEADEHHOIO TPEYTOJABHHKA HHMK BIHMCAHA OKPY>XHOCTH pa-
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¢ 3aJaHHOH ILIOWIAZBIO, B KO- guyca r. Kakum noskeH ObITH

TOPBIIX MO)KHO BIMCATH OKPYM- YroJ Opu OCHOBaHHM, 4YTOOBI

HOCTH HAGOJNBIIErO PATUYCA. ILIOWAXE TPEYroJBEHUKA OBlNa
HauMeHbIeii?

(6]

OmnpepennTe KOAMISCTBO KOPHeH
ypPaBHeHHud
8x—-x*-1=0. ©-8x°+1=0.

K-8. NPUMEHEHUWE NPOU3BOAHON

Bapuwant A1 Bapuwant A2
(1

HajiguTe KpUTHYECKHE TOIKH (DyHKIMM:

a) f(x)=x:—2x2—3; a) f(x)=2;|-18x2—x‘;
6) f(x) = £ 3%, 6) f(x) = = =3%
x+4 x—4

(2]

Hceaeaylite Gyukumio u mocrpoire ee

rpagHk:
1

y=x*-8x". y=—§xs+4x.

Ha#inwre ancao,
KOTOpOE B CYMME CO CBOHMM PasHOCTH KOTOPOr0 CO CBOMM
KBaAPDATOM HAaBalo OBl Ha- KBaApaTOM OblJIa ObI HaHGOMB-
HMEHBIIYIO BENHYHHY. mreit.
BapuwaHunTt B1 Bapuwaunt B2

HaiimuTe nMpoMeKyTKH MOHOTOHHOCTH

byaxuEn:
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(x -2y (x +2)
a) f(x) = 3 a) f(x)= H
) f(x) 1 ) f(x) -1

6) f(x) =x - x. 6) f(x) = x - 4.

Hecneayiire pyHKIMIO H IIOCTPOHTE e@

rpagpmxk:

_ 4x 4

V=1 Y= e

IIpeacrarbTe
yucao 12 B BHAe CYMMBI ABYX yuesno 20 B BmAe CYMMBI JABYX
HeOTPHIATENILHEIX CJAraeMBIX HEOTDHLOATEABHEX CAATACMBIX
TaK, YTOOBI IIpON3BefcHUEe Kyba TaK, 4TO0LI NpOM3BefeHUe OfA-
OTHOTO W3 HNX Ha YABOSHHOE HOr0 M3 HHX Ha Ky0 Apyroro
BTOPOE Oh110 HANGOJIBIITHM. OBIJI0 HAHOOABIIINM.
Bapuwant B1 Bapuaunt B2

Haiinyre TOYKM 3KeTpeMyMa DYHKIMMU:

a) f(x) = x*V1-2*; a) f(x) = xV2 - x7;

6) f(x)=sin® x — cosx. 6) f(x) = 2sinx + cos2x.

2]

Hccaenyiite dyHKIMIO N NOCTpOiiTe ee
rpagpmx;
dx* +1 _ 9x*+1

X X

©

HzpectHO, 9TO
HaMMeHbIIee 3HAUYCHWe (QYHK- HauboJbilIee 3HaUeHNe PYHKIUHN

mum g(x) = 3x® — x° Ha npome- g(x) = x* -2x* +1 mua npome-



Camocronremnuag paGora C-44 115

syTre [—1; a] pasHO By/mo. Ilpu wyTtre [a;0] pasno 1. IIpn ka-
KaKOM MAKCHMATEHOM 3HAYEHUH KOM MHHUMANBEHOM 3HAYCHHH @
G BBLIIOHAETCH 910 YeJiopmne? BLITIQJIHAETCH 9TO yCnosue?

C-44. NEPBOOGPA3HAA.
BbIYUCNEHME NEPBOOBPA3HbIX

Bapuanr A1 Bapuwant A2
o

Joraxure, uro pynxnnsa F asnaerca

neproodpasuoit Ang Ppynxuuu f ua R,

ecJIn:
P(x)=x* -sin2x -1,
f(x) = 2x — 2cos 2x.

2]

Hasizure o0mmit Bux nepsoolpasHbix
ANg PyHKIMA:

F(x) = —c‘r.ts-';g—:cs +4,

f(x) = %aun;;- - 3x%.

a) f(x) = x* —sinx; a) f(x) = 4x® + cos x;
6) f(x)=4-=. 6) f(x) = = -3.

x x

3

Haa dynxnun f palinure nepsoobpas-
nyo F, npuENMa0UyIo 3aaHHOE 3HA-
YeHMe B YKA3AHHOH TOvKe, eCiM:

a) f(x)=(x-8)%, F8)=1; a) f(x) = (x+4)?, F(-4)=3;
3 1
6 =—_ F(9)=09. — =
) f(x) o0 7O 6) f(x)-J_, F(4) = 4.
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Bapuanr b1 Bapuwant B2
1

Onpenenure, meagerca au Gpyuxuug F
nepeoobpasnoit aas pyaxunn f ua R, ecm:

F(x) = 2x* +cos® x - 3, F(x) = 8x* —sin’ x + 2,
f(x) = 8x® + sin 2x ~ 3x. f(x) = 15x* — sin 2x.

2

Haiigure o6iuii Bua meproo6pas3HBIX

ans byarnmii:
o) flx) = =5 — (L~ 2" o) f2) = B +2)° - =53
6) f(x)=x+ 22 -1. 6) f(x)=2x-——+86.
cos® x sin® x
(3
Ana dyaxmuu f(x) paiigaTe neprood-
pasHEy10, rpathHK KOTOPOH NMPOXOXHT
yepes TOYKY A, ecom:
) f(x)=\b%+3x2, 8) 1) = 42" - - :_1,
A(-1;0); A(2;0);
6) f(x) =tgx-ctgx — 2cos =, 6) f(x) =sin® x + cos® x +
2 1, TR
A(2m; 2n). +§sm 3x, A(E;E}
Bapunaut B1 BapuanTt B2

Haitgure dyaxnmo f, Ana KoTopoii
dyuxnua F asaserca ognoif u3
nepeooGpasnaeix Ha B, ecom:
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F(x):cos[g—zx]-— F(x):sin[.g__%].p
—areetg x + 2x. +arctg x — 8x°,
(2]
Hailizure HeonpeneneHHblil HHTErpaI:
8 s X . . o )
a) I sin2x+6ms ry dx; a) I cos’xussm Zx]dx,
2 6
6) {|3~——= Hx. 6 —— =5 [dx.
)| @x+5) ]dx ) @ }"x
©

Jaa ¢pymapm f{x) uaiigrre nepeooGpasHylo,
rpathHK KoTOpPOilt HPOXOINT Yepes TOUKY A,
ecJm:

)t = 1

61/2—5
3

A(3;55)

+4x, A(2;6); a) f(x)=6x" -

6) f(x) = sin x sin 5x, 6) f(x) = cos xcosbx,
A E;-1— . A —E;i .
4 24 4 24

C-45. OI'IPEIIEHEHHbIﬁvMHTEI'PAII.
BbIHUCAEHUE NNOWALEN C NMOMOLWbIO
ONPEAENEHHOIO UHTErPANA

Bapuaunr A1 Bapuaur A2
| 1

BuruncianTe MuTerpaa:



118 HAYAJIA AHAJTH3A

3 3
a) [ +4x - Ddx; a) [(8x® - 2x + 4)dx;

0 0

1 1 H 2
6) !(3—?]@, 6) !(?w]dx,

3 F

[(—2— + 822 Ja (42— —1ax
B)oj(m+x]x, B)!( 2m]x,
r) jloosidx. r) j'3sin 3xdx.

02 2 9 L]

Hajiante niiomans GUrypsi, Orpanu-
YeHHOH JHHHAMMN:

y=x"-1y=38, y=5-x%y=1.
Bapuaunr b1 BapuaHTt B2
1

BrraucauTe AHTErpa::

2( 4 2 6
a) I 4x +3 - = lx; a) I(—?+9x2 —5]dx;
14 x 1\ X
3
if 16 J; N3
5)_[—x+8(2-1'f-5)s dx; 6) | ( 2] +(£—3) dx;
1\ X ] X 4
: ¢ dx
¢ dx B) I—°
B) | —— . ainl
'[coszx—l’ -fl sin® x
2

(sin 2x + cos 2x)*dx.

© ey | H

r) I[cos%—sm de r)
Q
2

Haitaure niromans GUrypsl, orpanu-
YeHHOM AHHAAMM:
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y=x'-dx+4,y=4-x. y=x'+4x+4, y=x+4.
Bapunaut B1 Bapuanrt B2
(1
BoaucanTe HATErpa:
3 4 2 2 5 3
3x* -2x"+6 2x° —x° -8
——dx; —_——dx;
a)i[ e X a)_! o
3 1 ¢ 3
6) || ———+1 |dx; 6) || —-2 |dx;
'!(dll—2x '! 2J8x -2
An 2n
B) !cosz (g—%]dx; B) !sinz (3?“+§}1x;
L L
r) jctg2 xdx. r) :[1;g2 xdzx,
E [
(2]

Haiigmre naomangs GMryper, orpamu-
YeHHOH JUHMAMMK:

y=4x-2’, y=x,y=0. y=x"+4x, y=x,y=0.

C-46. NPUMEHEHWE NEPBOOBPA3HON
N UHTEFrPANA

Bapuwaunt A1 Bapuaunr A2
0
Touka ABHMKETCA NPAMOJIHHEHHO CO
CKOPOCTLIO

o(t) =6t* -4t -1, v(t) = 4¢° + 2t - 8.
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HailiguTe 3aKO0OH ZBHKEHNA TOYKH,

ecan

B MOMEHT BpeMeHH ¢ =1¢ Ko- B MOMEHT BpeMeHH { = 2 ¢ Ko-
OpPAMHATA TOYKYU OBLIA paBHA OpAMHATA TOYKMN OBLIA paBHA
4 M. 10 M,

HaiignTe 06beM Tena, moayseHHOIo
NpH BPANISHHH BOKPYT ocH adcmuce
KPHEBOJHHEHHONH TpaNenmuu,
OTPaHNMYeHHOM JIMHHAMM:

y=2\/;’x=4,y=0, y=-\/;,x=9,y=0.

O

Haiinure pabory, KOTOPYI0 HEOOXOMUMO

3aTPATHTD
HA PACTAYKEHHE IPYXKHUHBI Ha HA pacCTAMEHHEe I[PYXHHBI Ha
2 ¢Mm, ecan cuna B 2 H pacra- 5 cM, ecqim cmia B 4 H pacra-
THBAaeT ee Ha 4 cM. ruBaeT ee Ha 10 cm.

l[orcamn-re ¢ NNOMOTBI) ONPERCITSEHHOIO

HHTerpaia
dopmyny obbema IUAMBADa dopmyny obnemMa paBHOCTO-
V =nR’H, rone R — pammyc POHHEro UWIMHApa V = 2rR?,
nUNAHAPa, H — ero BricOTa. rie R — paguyc QHUANHADA.
Bapunaur B1 Bapvwaunr B2

Touxka ABHEeTCA NPAMOJAHEEHHO
€ YCKOPeHHeM

a(t):cos%. a(t)=—sin£.
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HailianTe 3aK0M ABHMEHNA TOYKH, €CIH

B MOMEHT BpEMeRH: [ = %nc ee B MOMEHT BpPeMeHH ¢ = L
CKODOCTD panna\/ﬁ M/c, a Ko- CKOpPOCTD DABHA ¥ M/c, a

ODIMHATA PaBHA 2 M,

Hailigure 06beM Tena, MOJyIeHHOrD
NPH BpameHHH BOKPYT ocH alicuuce
¢urypsi, orpaHRueHHOM INHNAMEA:

y =%, y =0,5x. y=+v-x, y=x°.

©

JInmeiimaa NIOTHOCTH HEOAHROPOAHOIO
CTeP:XHA HIMEHAETCH Mo 3aKOHY
p(l)=8l+1 p)=321+2
(nnoTHOCTL H3MepHeTCA B KI'/M),
HaiiguTe Maccy cTepxHA, eClAn €ro
AJTHHEA
paBua 50 cm. paBHa 25 cM.

BriBeAHTE ¢ NOMONIIBLIO ONpPEACICHHOTO

KoopauHaTa pabHa 1,6 M.

HHTErpaaa

dopMyny obpreMa KOHYCA ¢ pa- dopMyny ofbeMa yCeueHHOro

auycom R u Bricoroit H. KOHYyCA ¢ paguycaMu R u r u
BHICOTOH H.

Bapunanr B1 Bapuwant B2

Teno Maccol m gARMKeTCH MPAMOIH-
HelHO noA AelcTeueM cuanr F(2)

(F — B mnioTonax). Haliaure 3axon
ero ABH)KCHHIA, eCIH
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m=2xkr, F(t)=12t -8, us m = 3 kr, F(t) = 36 — 18¢,

MOMEHT BpeMeHH { = 3 ¢ CKO- M B MOMEHT BpeMeHH { = 2 ¢
pocts Tesa paBHa 10 M/c, a CKOpOCTE TeNa paBHA 14 M/¢, a
KoopamuHaTta 21 M, Koopaunnara 20 M.

2]

Haiigute o6 nem Tena, OTPAHHYEHHOTO
OBePXHOCTAMH:

B+t =8"+1L,z2=12=-1. X +y?=1+62%,2=0,z=1.

©

Haiiaure paGoTy, KOTOpYI0 H€0OX0AHMO
3ATPATHTH HA BEHIKAYHBAHHME BOIbI H3
peaepByapa, ecan

pesepByap HMeer dopmy HH- pe3epByap uMeeT raybany 2 M,
JTuHApa paguyca 1 M u raybu- a ero nolepevyHoe CeYeHHe —
HY 4 M. KBAJpaT co CTOPOHOH 1 M.

BriBeauTe ¢ MOMOmMBIO ONpeReeHHOTO
HHTETpaaa

dopmyny odpeMa NHpaAMHBALL, dopmMyny obreMa yceueHHOH
NHpaMBAbL.

C-47*. N3BPAHHBbBIE 3AQAMUN
UHTEFPANBHOIMO NCYUCNEHMNA
{(noMawnsaa camoctoAaTenbHas pabora)

Bapwant 1 BapuwaHTt 2

Haiigute HeonpencaeHALIN HETETPA,
MCIONLE3YA B PeHICHHH VRASANELLE ciiocob:
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— mpeofipazoBanye MOALIHTETPATLHOIO

BHIPAZKeHAN:
)Jx:tl_ a) in;ldx;
%) -[1 cosx. )J1+cosx.
B) jsin‘ %dx; B) Icos" 2xdx;

I‘) I;dx_.._; r) J'__.ﬁ_;
V2x — x° —\J-2x x°

Sl Sl e
~— 3aMeHa NMepeMeHHOH:

€) J(xs -1 x’dx; e) Ji;—i"-ci)?;

%) Iﬁ’ )-[4:: T 125

[ ) [0

n) Jcos xdx; n) Jsin’ xdx;

K) J xdx : K) Jx\/x—_4dx;
— HMHTerpHPOBAHME MO YACTAM:

) jx cos 2xdx; Ja) jx sin % dx;

) j%; M) [(2x+ 1) xdx;

H) j arcsin xdx. H) jarccos xdx.
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2

Henoanp3ys reoMeTpHuecKHe HIH
AHAJHTHYIECKHE PACCYyKAeHH,
BEIMUCIHTE HHTETPaJ:

a) TdQ—x’dx; a) j—-\f36—x2dx;

1 2
6) [ (x +1+|xpdx; 6) | (x|+|x-1dx;
-2 -1

2 1
B) j x* sin® xdx. B) I V4 - x'dx.
e} -1
3 ]
Haiipure naomaas dpurypsl,
orpaHHYyeHnoH JHHUAMMN:

a)yy=4-x°, y=38x, y=-8x a) y=2x-x%, y=-x,
v > 0 y=x-2(y>0)
6) y=sinx, y =cosx, 6) y =sinx, y =-sinx,
OSxSE° Osta—n'
2’ 1 2 2
B y=l -2, yelfets gyl 7o
8 4 1
r =5 =X, =4’ == = —4, = —-—X,
)y Y y r) y Y y=-3
x=0. x=0,
(4]
Hafigure Bce 3HAYECHMA ¢, TPH KOTOPBIX
BRINOJARACTCA YCIOBHE:
a) | (2x -5)dx < 6; a) [(4-2x)dx 2 3;

(ctg’x + ctg'x)dx = %; 6)

6 S b3 | M S Sy, £
B gt | D e, B

6) (tg’x + tg*x)dx = —;-;



Konrpoapaas pabora K-9 125

2a a
8) ynxnas f(a) = [ (2x +1)dx 8) pysxnua f(a) = [(1 - 4x)dx
’ 2
NIPpUHHMAaET HAHMEHbINEE HpHAHHMAET H&HGOJI]:HIGG
3HAUCHHE, 3HaAUCHHe,

K-9. NEPBOOBPA3HAA U UHTEFPAN

Bapunwant A1 BapuaHTtA2
o
HaiiauTe o6muii Bux meprooGpasHeIx
Ina QyHRIHu:
) f(x)=x3—%; 2) f(x)=f§—x2;
6) f(x) = —— -3sinx. 6) f(x) = 2co8 x — oy,
cos” x sin® x
(2

Jaa Gyrxmpm f(x) najiare nepsoofpas-
HYI0, IpadHE KOTOPOH NMPOXOAHRT Yepes

OAHHYI0 TOUKY:
a) f(x) =8x* —4x+2, A(-1;0); a) f(x) =4 +2x-6x*, A(-2;0);
U N .7 = & 1
6) f(x)—cosz, A[s,l} 6) f(x) =sin8x, A[3,3].
(3

BeraucauTe HHTErpas:

2:z 1d° 232 2d-
a) !(x-?) x; a) !(x—};) x;

o 0
6) I (0,5x + 1)5 dx. a) j 2x + 1)4 dx.
e 1



126 HAYAJIA AHATH3A

o

Haligure naomans GUIrypsl, orpann-
YeHHON JAENAMHI;

y=x*+2, y=4-=x. y=x"+2, y=4+x.

L5 )

H3secTHO, UTO j f(x)dx = 2. Haitaure:
2 j f(x)dx + jf(x)dx j f(x)dx -3 j f(x)dx.
Bapual-l'r 51 Bapuau-r B2

(1]

Hajignre ofuuii BHA mepBootpasHbIxX

Anga PyERuHH:

__1 1 __1 1 .

8) 1(%) 3oty 2 8) f(x) = 2 Booslx
6) f(x) =1+cos§. 6) f(x) = sin5x - x.

(2]

Ana dyaxnmn f(x) naiimrre nepeoodpasayio,
rpadhuK KOTOPOif MPOXOAUT uepe3 JaHHYIO

TOURY:
W fE)=2x+—Ze ACEI;  8) ()= 3+, AC4O)
— 6si K, 1o ® 2,
6) f(x) = 6sin 3w, A[g,O]. 6) f(x) cos4 A[ 3 ,1].
©

Briuscanre MHTErpa:

ax dx
2) !(2x+1)3’ %) !(2—0,5.:)2’
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6) sin 3x cos 3xdx.

© S0 5
© 2 | 11

(1 - 2sin? 2x)dx. 6)

Haiignre naomaas Guryps,
OTPAHMICHHOM JTHHMAMM:

y=-x°-4x, y =x +4. y=dx-x%, y=4-x.
o
Touka ABMAeTCH BOOJID NPAMOH
CO CKOPOCTHIO
1 2
)=2+ v(t)=4 - ——
ve) Nt+2 ® Ji-1
(v — B MeTpax 3a cexynny,  —
B CeKYHIAX).
Hajliaute nyTh, NpoiiieHHBLIH TOYROMH
B OpoMexxyTKe Bpemenu [2;7]. B mpoMesxyTKe BpeMeru [2;5].
Bapuanwt B1 Bapuant B2
1
Hailinure maTEIrpan:
8) [(x-1)x + 1(x + 2)dx; 8) [(x +1)x + 2)(x - 2)dx;
cos 2x cos2x
6 6
) jsin x ) Icos x
o

Han ¢ymapm {(x) salimire nepsoobpazayto,
O0RASAIOIIYIO YEASAHHLIMH CBONCTBAM,
a) rpadux nepeoolpa3Hoil HMeeT TOALKO
OZRY O0IUIYIO TOUKY ¢ NPAMOH Jf, 6CAN
f(x)=4x+8, y=38; fx)=3-x, y=T7;
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6) rpadur nepsoobpasnoil nNpoxoauT
yepe3 ToukH A u B, ecau:

F@ =13, 410, Bg-2. =33, acte, BE.
3
BeryueanuTe HHTEIPasa:
£9-dx’+V3-2x 19x° -1-4/8x+1 ,
2 ! 5_2x O &) ! Bzl OO
6) T lct‘,hs£—21:11n2:\: dx. 6) _F[ -l-cos'—r-—3sin3x dx.
x 3 3 =2 2
2 3
(4
HajinaTe naomane GATYpsl, OrpaHA-
YeHHOH THHHUAMH:
y=iz,y=—3x+7. y=%,y=-4x+13.
x x
5]
IloaGepure dyaxiuio f(x) , kKoTopas
npH JfoM 3HAYCHUN @ YAOBIACTBOPAAA
031 paBeHCTBY:
[f(x)ax = 20* - 3. [fx)ax = 4a-a®.
4] 4]
C-48. NPON3BOAHAA U NEPBOOBPA3HAA
NOKA3ATEJNIbHOUW ®YHKUUU
Bapunwautr A1 BapuaHTA2

Haiigure npoR3BogHy0 (PyEKITHHE:
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a) f(x) = 4" +4x% 8) f(x) = 3x® - 2%
6) f(x) = 2¢* — e, 6) f(x) = o — 9¢*.

CocTaBbTe ypaBHeHNEe KACaTeALHON K
rpadury pynxmuu f(x) B TouKe x;

flx) =€, x, =0, fix)y=e*, x,=0.

Haijiante KpuTHYECKHE TOYKHM PYHKIEN:
2

f(x) = xPe". f(x) = ’:—
(4]

BrruucanTe HETOrpAN:

a) _l[S”dx; a) _2[2"dx;
. 01 :

6) j 0,5e2dx. 6) jEede.
b 3

L5

Haiigure aBe pasavunbie neproofpasHLIe
Ana PyHRIHE g(x) 1 YRAXKHTe, rpadHK
KAKOH M3 HMX JIC)KHT BEIIIE, ©CJH:

g(x)=e"% -0,57. g(x) = e** + 0,17,

Bapunaur B1 Bapuant B2

Haijimrre npon3sogayio pyHKIMMH:

a) f(x)=3e* - 3%; a) f(x) = 2" + 2¢*;
6) f(x) = > +0,57. 6) flx)=¢""*-0,27,
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CocrasrTe YpaBHCHHE KaCaTeJbHOR K
rpadguxy dymxmuu f(x) B Toume X, ecni .
f(x) = €™, x, =0. f(x) = """, x, =—.

2
®
Haligure npoMeXRyTKH MOHOTOHHOCTH
dyaxIHNY:
f(x) = xe**', f(x) = x%**1,
o
Bhrancanre MaTerpai:
1 1
a) [(e™ +1)'dx; a) (e -1)dx;
1} 1}
-1 -1
6) 10°2*dx. 6) | 376*dx.
-2 3
e
Jan pysxuuu f(x) salinure xora 611
oaHy nepsooipasHyio, KOTOpasa NpPH
JIO0BIX 3HAYEHHAX X
OOMOYKHUTENAbHA, €CAHu OTpHEOATENbHA, eCIH
f(x) = e*(xe™* —e* ). f(x) = e (e*” - x%).
BapuwanTt B1 Bapuwantr B2
1
Hailiaure npou3BoaEy0 (PyEKITHH:
a) f(x) =sin e — 22"”"; a) f(x) = cos v F ¢ 3m;
6) f(x) = e (1 + x%). 6) f(x) = ' cos® x.

CocTarbTe YPABHEHHE KACATEALHOH

E rpadury dbyaxmuu f(x) B Touke,
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B KOTOPOH yraoBod roathduuuenr
paBen k, ecam:

f(x)=e*7?, k=3. fx) =", k=-2.

HaitanTe ToukH 3KCTpEMYyMa H
IKCTpeMyMbI (DYHKHHH:

1 X
fl) = - 1@ =5
x‘e x
(4
BriuucauTe HETErpAN:
In3 In§
a) Ie's"dx; a) Iez"dx;
In2 In8
1 ox x 1 gr-1 x=1
6) [222 ax. Y A
4 611‘ o 101

Halinure o6muii Bux nepBoodpasHbIX
ang dbyHxauy f(x) H onpegeaMTe, NPH
Kaknx sHauenuax C mepsoobpasnas

OpH m0doM 3HAYEHHH X
OTPHIATENBHA, €CJIH OJIOXKUTENbHA, eClIN

fx)=67"-0,17)-6"+0,17").  f(x)=(0,5"-87)-(0,57 +87).

C-49. NPON3IBOAHAA U NEPBOOBPA3HAA
NOTAPUGMUYECKON ®YHKLIUU

Bapuaunt A1 BapuwaHt A2
1

HaiiguTre npoussopuyo HpyHKIHM:
a) f(x) =2In(x +1); a} f(x) = 3In{x - 2);
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6) f(x)=1gx+1. 6) f(x)=2-1gx.

2]

Haiigure npoMesKyTK BO3PACTAHNA H
yoniBanua GQyHEIHH:
f(x) = In(x® + 4). f(x) = In(1 + x*).

©
Hailigure o6mmii B neproolpasHbIX A
dyaxmau f(x) HA 38/JAHHEOM TPOMEEYTKE:

a) f(:t:)=i a) f(%')=—E
X X
Ha (—o0; 0) U (0; 0); HA (—o;0) U (0; o)

6) f(x)= Ll Ha [0,5; +o0), 6) f(x) = 5+33x HE I:—g;-l-oo].
(4

Hajfinute maomane KpHBoIHESHHOMH
Tpanemuu, orpaHAYeHAON AHHHAMM:

y=2.y=0,x=1,x=e. y=i,y=0,x=e,x=e2.
x x

(5

OnpenennTe, npH KAKHX 3RAYECHHAX X

BEPHO PaBeHCTBO:

2x -1 2x+2

In(x* -x-2)) = ————. In(8 ~ 2x - x*)Y = = ——m——or,
(In( W= (In( R e
Bapuaur B1 Bapuanr B2

(1

Hailigure nponssogny0 GyHKIMH:
8) f(x)=~3lnx;1 a) f(x) = 4n 253,

6) f(x)=log, cosx. 6) f(x) = log, sin x.
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12
HaiimmTe TOUKH KCTpeMyMa
dYHKIENR:
f(x):lnx3+E. f(x)=lnl—§.
x x x
(3
BeIYucINTe HETErpan:
a) ngx; a) ]t—édx;
[} x 1 x
] 3
dx 3
6 dx.
)!o,5x+1 )!3::-2 x
(4]

Haiganre niomans GHTypeE, OrpaRK-
YeHHOH JHHHAMHU:

2 1 1 1
=—, =2’ = — =—y =1, xX=—.
y " y x p y o y .
L5
Onpenennre, coBnagaeT Ju 0HIacTh
onpegencEna pynxmun g(x) ¢ obaac-
THIO ONPeAeNeHNA
ee MPOU3BOXHOMN, ecIi ee nepsoodbpasnoi, ecnn
g(x) = In(9x® + 6x + 1). _ 1 1
g(x) = + .
) 8-x J4-0,5x
Bapuanrt B1 Bapwaut B2
(1
Haijinure npou3eoaayio GyaKImMM:
x 3x* +2
=lg——: a) f(x)=1In H
a) f(x) 8.3 ) f(x) 1

6) f(x)=x"". 6) f(x) = log, .
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(2

Hceceaenyiite pyRKnuIo Ha MOHOTOH-
HOCTh ¥ 9KCTPeMYMBI:

X x
X) = ——, = .
f(x) Inx (=) In® x
3
Briuncaure mATerpa:
4 8
dx dx
2 '2[3-2x’ %) 2 0,5¢-5"
6) J]Tl 2xdx 6) J‘? 2xdx
o x2 + 1 ' \.@ x2 - 2 '
4]
Haijigure mromaas ¢purypsr, orpasu-
YeHHOH JIHHUAMH:
y=—5—,y=6—x. y=E,y=4—x.
x x

HaiiguTe BCe 3HaYeHNA 4, OPH KOTOPBIX
obaacTh onpeneaenua GyaxumH g(x)
CcOBIamzaeT ¢ 001ACTLIO ONpeReIeHHS
ee NMPOH3BOXHOMH, €CIAH

gx)=In(ax’ -(a+BHx+2a-1).  g(x)=In(ax® +4x+a+3).

C-50. CTENEHHAA ®YHKLHUA
Bapwaur A1 Bapuant A2

Haijigure 3HaueHne NPOHIBOIHOM
byuxumm f(x) B yxasannoii Toure x;:
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4
a) f(x) = 8x%, x, =8; 8) f(x)=2x", x, =9
6) f(x)=x"%, x, =1. 6) f(x) = x*2, x, =1.
(2]
IHocTpoiire cxemaTEuecKH rpadux
dyaxmun ga (0; ) :
8) y =25 a) y =2
6) y= x93, 6) y = 28,
o

Haiiaute BanGoapmee U HAHMEHbITEO
SHAYCHHMA (DYHKIAHM HA AAHHOM

NpPOMEeKYTEe:
f(x)= x>, [1;8]). f(x) = ¥x, [1;8].
(4]
BrrumcaHTe HATETPAX:
Szdx 8 16 dx 27
225 6) [Vxdx. —; 6) [¥Yxde.
2 [ O [V > [m o [%
5
JAHK NONOXHTEALHEIC YHCIAA g U b.
Cpasaute f(a) 1 {b), ecan:
1
i V3
a>b, f(x):xT;. a<b, f(x):%s-.
Bapwanr B1 Bapwant b2
1

Haliaure f'(x,), ecan:
a) f(x) =2, X, =1; 8) f(x) = 228, %, = 1;
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B
3

3
8
6) f(x) = (lﬁx)‘, x, =16, 6) f(x) = [%] s Xy = 77"
o
ocrpoifre cxemaTuyeckn rpagur drysxmpm:
8) y = xzsmg; a) y= xu@eos%;
6) y= xln0.5- 6) y= x!n2'
3
Haijixute manfonnimee H HAHMEHLINTEE 3HA-
YyeHMA PYHKUHH HA JAHHOM NPOMEKYTKE!
2 8
f(x) = 2x - 3x%, [0;8). f(x) = 4x* - 3x, [0;16).
4
BeraucanTe MEHTErpaJ:
2 dx t dx
) 3 ;
ke =
3 1
6) [V3x+1dx. 6) [47x+1dx.
1 1}
L5
Jana ¢ymamsa f(x) = x* 1 nonomwremaRe
wmeaa @ u b. Cpasunre f(a) u f(b), ecoi:
a>b, 0<ax<l, a<h a<0.
Bapuant B1 Bapuant B2
0
Haligure f'(x,), ecam:
a) f(x)= {/x&, x =1 a) f(x) = \/xi’.{o%,e x, =1
6) f(x)=(10x)**, x, =10. 6) f(x) = (g y Xy =2,
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(2
ITocTpoitre cxemaTmuecky rpadux dyRKipn:
2gin X RE mﬂ
) y = 2 5)y=(z]°‘5, 2) y =25 6) y=(4)" 5.
3
®

Haiimyre nanfonniee 1 HANMEHLITEE 3HA-
yeHuA (PYHKIHM HA JAHHOM NPOMEKYTEeS:

f(x) = Inx - ¥x, [1;64]. f(x) =&‘/§—-;:lnx, [1;81].
(4]
Boiuneante MHTErpaN:
3 1 2 1
lez_xz 64x§—x§
dx; ;
a) I = X a) j Tz dx
r dx
)ij+10 Je+1’ 6)'!Jx+6+s/x_—3.
L5

Hana ¢pyaxkuua f(x) = x" 1 noxoxu-
TeALHBIe YMcaa & u b, mpuvuem a > b,
CpasHNMTe O ¢ HyTeM H eAUHHUEH, eCim:

f(a) > f(®), (@) < f (). f(a) > f(b), f(a)>f'(b).

C-51*. AONONHUTENDbHbLIE 3A0AUUN
MATEMATUYECKOIrO AHANU3A
(RomawHAA camocToAaTenbHanA pabdora)

BapuaHTt 1 BapuwanTt 2

Hecnenyitre dynriumio 1 nocrpoiite ee
rpadpuk:
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a) f(x)=4“4—x2; a) f(x)=¥Y2* - x;

6) f(x) =xe™ 6) f(x) = x’e™;
B) fx )=‘“—" ) ()= s
nx
r) f(x)= ln sin x; r) f(x) =Incos x;
K) f(x) = x"In’ x; K) f(x) = xInx;
e) f(x) =log,(4x — x*). e) f(x) =log,(4 - x*).

2]

Haiiaxure HeompeneleHHLIH HHTErPAJI, MC-
TIONH3YH NPH PeIICHAN YKASAHHLILH CIIoc006;
— 3aMeHa mepeMeHHO:

a) _[xe“z dx; a) _[—-—dx,
% -[x(::x; 6 -[ s xdx
B) jctgxdx; B) Itgxdx,
25 I
o [t o [

e) j(x +INx? + 2xdx; e) _[(:»c2 - 1)t - 8x + 2dx;

— HHYEerpHposaHueé Mo JacrTaM.

%) jxez"dx; x) jxe"‘dx;

Inx

—dx; % In xdx;
3)_[x3 x 3)jx nxdx
H) Isinxlncosxdx; u) Icosxln sin xdx;

— ROMOMHEMpOBAHNE TIPEALIAYIIHX METON0B:
K) jarcsin xdx; K) Iarccos xdx;
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2x%dx 2x*dx
J!)J't.:osﬂ.:lc‘*' )Ismzxz'
M*) Ie cos xdx. M*) Ism(ln x)dx.
(3

Haiiaure pemenne nuddepeHnuaairno-
ro ypapHeHMA, YAOBJETBOPAIOIICe NaH-
HBIM yCAOBHAM:

a) ¥ =38y, y(0)=2 a) ¥’ =4y, y(0)=3;
6) ¥ =4y, YO =1, y(0)=-2V3; 6) ¥’ =-3y, y(0) =2, ¥'(0) =6;
B) ¥ =1L, y0)=3; B) y'=1L, y(0) = 4
- +x
r} ¥ = 4x%y, y(0) =-2. r) ¥ =3x%y, y(0)=-1.

K-10. NTIPOU3BOAHAA U NEPBOOBPA3HAA
NOKA3ATEJIbHOW, NOTAPU®OMUYECKOHN
U CTENEHHON ®YHKLIUNH

Bapuwanr A1 Bapumant A2
L1
Haitaure nponspoxayio GpyEKIHN:

a) f(x) = e + x> a) f(x) = x™ —¢*;

6) f(x) =In(x® +1) - 4. 8) f(x) = In(8 - 8x) + 8°.
2

Haitgure HanGoasmee H HAHMEHbOICE
3navenusi GyHKIUM HA AAHHOM NMPOMe-

RYTKS:
f(x) = e, [0;2]. f(x) = e, [0;4]).
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Jas pynxmun f(x) HaliauTe neprooGpas-
HYIO, rpadhuK KOTOPOH IPOXOAMT Uepes
TOURy A:

3 2
f(x) = mo A(-3, 1)' f(x) = ;‘5 L] A(z’ 3)‘

Hajinure nixomansb GpUFypsl, OrpaHn-
YeHHOH JTHHHSIMES

y=vx, y=1 x=9. y=¥Yx, y=1, x=8.
5]
Mxsa byaxouu
— plr 1 — o882 _ 1
g(x)=e +—-—2J‘:+1 gix)=e ]

HalinuTe neppoolpasnyio, KOTOpas B
Touke X, = 0 mpusumana On1 Taxoe mxme

3HAYeHHe, KAK H Npou3asonHad g(x) B
aToit Touxe.

BapuwauT B1 Bapuwaut b2
L1

Haiizgute nponssoanyio GyHKIIMM:

a) f(x) = e-",—l + 10g3 X5 a) f(x) - logz x— e4-x3;
9 7)== _ln%' 6) f(x) = x"* +Inx.

HaiinuTe Hau(oJLiIee ¥ HAMMeHLIIee
3HAYeHHT (PYHKIMH HA JAHHOM IIpOMe-

EYTHS:
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x2

f(x) = *¢*, [-21]. f(x)= gt [-12).

3

JAna dynxaun f(x) naigure
nepeooipasHyio, rpaduE KOTOpoit

niepecekaeT ock Ox B TouKe ¢ afc- nepecexaer ock Oy B TOUKeE ¢ OpAA-
muceoii 1, ecan HaTolf 3, econ
2 6
=2x - . =3x% + .
f(x) =2x yP— f(x)=3x 371

HajtanTe nuromans GHIype, OrpanH-
YeHHOH JTHHHAMMH:

y=+2x, y=2x. y=3x, y==x

Aaa pyrxuun g(x) maiinure nepsood-
pasuyio, rpadur KoTOPOI NepecexaeTcs

¢ rpadhuxoM NMpoN3BONHON 3TOH yHKIMH
B TOUKE X, eCIIM:

1 1
g(x)=(3x-2)%, x, =1, g(x) = (4x +5)%, x, =-1.

Bapuwaur B1 Bapuanr B2
1

Haiinute nponaeoanyo GyHKIMHK:
a) f(x) = Pl lg cos x; a) f(x) = e 4 log, sin x;
6) f(x) =2% +In*(x* -1). 6) f(x)=38% —In®@ - £%).

Haiinure nauGoannree B HAHMEHbUIEE
3HaYeHHA PYHKIMH HA JAHAOM NpOMe-
KYTRe:
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2-4
) =m2=2% o). o) =T 232, 35
2+x
(3]
Aaa pyaxnus
6 2
)= ) =551
HaHIHTe HepBoobpasHylo, rpadukr
KOTOPOi HPOXOAMT Uepes ToURy M,
ecan M — TouKka HepecedYeHHdA
HPAMBIX B IpadHYeCKOM DelIeHHH
YPaABHEHHA
xy—~3x-2y+6=0. xy+2x-4y-8=0,

Haijinure nnomans ¢GHUrypsl, orpanu-
YeHHON JTHHHAMM:

y=2Jx+1, y=x+1. y=2Jx-1, y=x-1.

©
Jaa dyaxunn g(x) HaiauTe nepBood-

Pa3sHyIo, HAMMeHbINee 3HAYOHHE KOTOPOi
PaBHO ¥

5 4x3
+6x°e*, y, =3. x) =
yl] g( ) x4 + 1

2x i«
g(x)=1+x2 +2xe*, y, = 4.
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C-52. NTOHATUE KOMNJIEKCHOIO YUCHA.,
AENCTBUA C KOMMNJIEKCHbIMU YUCNIAMU
B ANTEBPAUYECKOWN ®OPME

Bapuaur A1 Bapuautr A2
1
JAaHE KOMINEKCHBIC THCAAS
zZ=1-inz=4-2 z=1+inmz =-6+4i
Hailigure;
a) CyMMy 2 = 2, + 2, H YKARHTE
Re z; Imz;

6) pasnocTs 2 =2, — 2, M YKAXKHTE
KOMIIIEKCHOe YHCA0, KOTOpoe

COMPAKEHO C 2; IPOTHBONOMNOMHO 2;
B) NPOH3BeNeHHE Z = 2, - 2,3

r) 9acTHOE 2z = i 1 .

2,
IIo dpopmyne pasHOCTH KBajAPATOB
PAa3oKHTe HA MHOKHTEIH:

Ox® + 25. 4x* +1,
©
Brrumeanre:
a) (1+3i1-38i)-2; a) (5-2i)b+2)+1;

6) (2-1i)° +i(Bi+4); 6) (3 +i) - 3i(2 + 3i);
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Peninte ypagHeHHe:
a) 22 +8=0; a) 322 +27=0;
6) 3iz=9-6i. 6) 2iz =-10+8i.

Haiianre neiicTBHTeBHBIC X K ¥
H3 paBeHCTBa:

(2-Dx+4iy=6+Ti. 3x+(5-20)y=1+2i

Bapuwant B1 Bapuanr b2
0

JaHbI KOMILJICKCHBIe YHCJIAS
2, =15-5i, z, =1+2i, 2,=5+10i, 2, =2-1i.

Haiigure:

a) CYMMy 2 = 2, + 2, H YEaXKHTe

ee BeIIeCTBeHHYI0 H MHMMYIO 1acTh;

6) pasHOCTh 2 = 2, — 2, M YKAIKHTE KOM-

IVIEKCHBIe YHC/IA, CONpAKeHHBIEe H MPO-
THBONOJIOKHBIE K 2;

B) NPOH3BeXeHHE Z = 2, * 2,;

r) uacTHoe 2 = 22,

o %

PasnomxuTe HAa MEOMHTENIH no Gopmyae

passocti kBaaparos {a > () :
a+ 16. a+49.
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©

Bouucanre:
a) (2 - 3if +(1+i2)(1 - iV2); a) (3+2i)" - (1 —iv3X1+iV3);
8 +6i 6—4i
6 ~2i(2-1i); 6) —— + 3i(1 - 2i);
), Ay i(2 - 1) ) iy i )
32 Y
B @) + 55 5) 10° +[§) .
i
0
Pemmnre ypaBHeHMEe:
a) 22 -224+5=0; a) 2 +4z+13=0;
6) (1+i)z=6-2i 6) (1-i)z=8+61.
(5
Haijigure gelicTBUTeABHLIE X H If
M3 PABeHCTBA:
(5+3i)x+(2-i)y=-1-5i. (4-3)x+(Q+2)y=2-17i.
Bapuwant B1 Bapuwaunt B2
(1
JdaHbl KOMILIeKCHBIe SHCIa @ = 2, — 2i
n b=z, -2i, rue 2, 1 2, — KOPHH ypaB-
HeHu:
Z+4245=0 2 -22+2=0
(Imz, <0, Imz, >0). (Imz <0, Imz, >0).
Haitaure:

a) YHCHO, CONMPAKEEHOe K cymMMe a + b;

6) uHexo, MPOTHBOMOAOKHOE PASHOCTH
a—b;
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B) IPOH3BeNeHHE JAHHBIX THCEN ab;

a
T') YACTHO® -!-’- .

Pasnomxure gsymMma cnocofaMH Ha KOMII-
JIeKCHBbIe MHOKHTENH o GopMye pas-
HOCTH KBaJApaToB

yucao 17. aeqao 10.

3

Boruncanre:
a) 2+i) -1~ a) (2-i)® + (1 +2i)%;
5 1-i 2 , 5 1+ 2i

27 4+ -1 2?14’

B) 1+ +i% +...+i%,

4]

Pemnre ypasBHeRne:

B) 1+8° % +...+ .

a) 2* +132° +86 = 0; a) z' +2022 +64 =0;
6) (1+ 2i)(1 - i)z = 20 - 30i. 6) (1 2i)(1 + i)z = —40 + 50i.

HaiizuTe KOMNIeKCHOE YHCIO 2,
YAOBJIETBOPHAIONICe PABCHCTRY:
i+Rez=iz. i-Imz+1=iz
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C-53. MOAYADb N APTYMEHT
KOMNNEKCHOIO YACHA.
OENCTBUA C KOMNNEKCHbIMU YUCNAMM
B FEOMETPUYECKOW ®OPME

Bapuanr A1 Bapunany A2
(1

HaiiguTe MOAYAs M PAABHELIA APTYMEHT
KOMILTGKCHOIO UMCJIa:

a) 2 =4+ 4i; a) z=3-3i;
__V¥3 1, 1.3,
6)2——?'—51. 5)2—§+?l.
(2]
BrinoanuTe AeificTBUA HA KOMILISKCHON
MIOCKOCTH
a) (4 +i)+(-1+ 3i); a) (3-2i)+ (1 +3i);
0) 1-3i)-(-2-1i). 6) (6+1i)-(3-2i).
(3]

H306pasnTe MHOXKECTBO TOIEK
KOMIJEKCHOH ILTOCKOCTH,
YZOBIETBOPAIOIIHX YCIAOBHIO:

a) Imz=-2; a) Rez=38;
6) || = 1. 6) Argz=.
(4

Pemure ypaBHeHHE:
ld=2-38i+1. |2 =z +5i+1.
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Bapuaunt B1 BapunwaHut B2
(1

HaiigrTe MOIYIh ¥ APTYMEHT KOMILIEKC-

HOTO UHCHA:
a) z2=(1-2i)% a) z=(2+1)>%
2 2
6) z=—. 6) z=——.
) =T R
2
BrinojinuTe JeRCTBHA HA KOMILIGKCHOMN
ILAOCKOCTH:
a) 2i+(1-4i); a) (-3 + 2i) + 5;
6) 2(3 - 2i) — 3(1 +i). 6) 4(-1-1) - 2(-3 - 2i).
(3
HailinrTe reoMeTpnvecEOe MECTO TOUCK
KOMILIeKCHOM IIOCKOCTH, YIOBJACTEOPH-
OIHAX YCIOBHIO:
a) Rez<-1; a) Imz > 2;
ﬁ)gsAmpsg. 6) 1|2 <3.
(4
PemmnTe ypaBHeHHE:
o +2* = 8 - 4i. |of —-2* =2-4i.

Bapuaunt B1 Bapuautr B2
o .

HaiiguTe MOAYAHh H APTYMEHT KOMILICK-
CHOT'O YHCJA:

2+ 21 3-3i
3 a) -
1+i
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6) (11— +3i)2+ )3+ i), 6) (L +i)4-3iM2—-iN3-i).
(2
BrinmonEuTe ACHETBHA HA KOMILACKCHOMR
MJIOCKOCTH:

a) 2+22Z,rae 2=1+1i; a) 2z2-2z,rae 2=2-1i;

6) @-2:‘. 6) A3 _3,
(3]

Haiiaure reoMerpHueCcKoe MECTO TOYEK
KOMIUICKCHOM ILJIOCKOCTH, YXOBJIETBOPHIO-
INX YCHOBHIO!

a) Re(z-2) < 4; a) Imz* >2;

6) ESArg(z+2—i)si—". 6) 1<|z-3+3i|<3.
4
Pemure ypaBHeHHe:

zliz|—z—2i=0. z|iz|-z+6i=0.

C-54. TPRTOHOMETPUYECKAA ®OPMA
KOMNAEKCHOIo YUCNA. 9OPMYNA MYABPA

Bapuant A1 Bapuaur A2
(1

IIpexecraBhTe XaHHOS KOMILICKCHO® IHCIIO
a) B aarefpamnueckoii gopme:

z=2\/§(cosg+ising]; z=4(cosg+ising];
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6) B TpuroHOMeTpHUYeCcKOi ropme:
z=1++3i. z=2+2i

2

Brimnonnure melicTBHA:

a) 3J§[cos§+ismg]x ' a) x/g(cosg+isin§)x
n n n n
*N2 —<+isin— |; Xv/12 —+isin— |;
J_[coss-l- smﬁ] \/_[coasz6 1s1n6]
18(cos847° +isin 47°) 6) 20{(cos 72° + i sin 72°)
9(cos17° +isin17°) B(cos12° +isin12°)
3
Iomsaysce dopmynoit Myaspa, BeIYHC/IHTe:
a) (-1+i); a) (-1++/30)%
: 2 . . 2n
6) {/8(cosat+ism1|:). 6) .16 cos?+:sm?

Pazmo:xHTe HA JHHEHHLIC MEOKHTENIN:
' -16, 81 -z,

©

HaiiguTe Bce KOPHH ypaBHEHMA:
42° +8i =0, 3°-24=0.

Bapuaunr b1 Bapuaur B2
(1)

IIpeacraenTe TaHHEIE KOMILIGKCHEIS
9HCAA B TPHrOHOMETPHYECKOH dropme:

a) z2=-2-2j; a)z=J§—i;
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T n n .. =N
6) z=-cos—=—isin—. 6) 2=—-cos—+isin—.
6 6 3 3
BemoaanTe AeHCTEHA H NPEeACTABHTE
OTBET B TPHIOHOMeTpHYECKO# hopme:

a) 3[003 y +isin 4] 2i; a) Z[cos 6 +isin— ] (-3i);
J20(cos18° + i 5in 189) 5 J18(cos 4° + i sin 4°)
B(cos 48° + i sin 48°) JV2(cos 64° + i sin 64°)

(3]

Borancanre, noansyace popmynoi
Myanpa, ¥ IpeaCTaBLTE OTEBET
B anrebpanveckoii opme:

a) (1 -/3)% a) (~1+1)'

6) 4. 6) ¥-8.
o

Paznoxure Ha auAeALIe MHOMHTENH:
32° —24. 2z* +8.

©

Pemnre ypaBHeHHE:
L2+22+z+1=0. 2 -+z-1=0.

Bapwanur B1 Bapuaunr B2
0

TipeacTassTe JaHHBIE KOMIIICKCHBIC
YHCJIA B TPHTOHOMETPHYECKOH dopme:

2
; a) 2= ——;
. ) 2=1—
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0) z=cos%—isin%. 6) z=—2(cos~g+ising).
(2
BrinoaanTe AeHCTBHA M NPEACTABHTE
OTBET B TPHTOHOMeTpHYecKoii dopme:
a) 4(cos%+isin%]-%i; a) ﬁ[cos%‘+isin2§]x
x| - —]3 i)
+)
1+iy3 6 i-1
2i(cos 60° + i sin 60°) 2(cos 45° + i sin 45°)

©

BrrancanTe H NpexcTABBTE OTBET
8 aarebpanveckon dopme:

[1+i\/§]m [—1+i\/§]‘a
a) ; ay | —— |

i—-1 1+i
6) ¥8i. 6) 3-8i.
4]

Paajnomure HA TMHEHHALIe MEOENTEIH:
2 +22° + 4. z* —42° +16.

PemnTe ypaBHeHHe:
z+i)® =22 +2iz-1. (z - 2i)° = 2* —4iz - 4.
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C-55*. AONONHUTENDBHbLIE 3AAAYU
C KOMNNEKCHbIMU YUCNAMMU
(AomawHnan camocToAaTenLHan paborta)

Bapuwanrt 1 Bapuant 2

ITocTpoiiTe BA KOMIIGKCHOH MACCKOCTH
reomMerpuvYeckune o0passl COOTHOIWICHMIE:

a) 2Z2+22+2z2=0; a) 2z + 2iz - 2iz = 0;
6) 2°7° — 527 +4 > 0; 6) 2°2° -1022 +9 < 0;
B} Im — =1 B) Re __Zl 21

z-1 z+1
0 |z-1f +|z+1) =10. ) [z +i +|z-i =16.

BriBeaure ¢ moMonibio GopMyasI
Myazspa TpuroHomerpHueckue GopMyJinl,

BhIDaZKAIONIHE:
a) cos3o uepes €os O a) sin 3¢ yepes sin o
6) sin4¢ uepes sino u cosc. 6) cos4o uepes cos .

(3

Ana 106LIX KOMNACKCHEIX YHCEN 2, H
%, NOKAKHTE HEPABEHCTBO:

||21|‘|32H$|31|+|32|- ||21|‘|zz|| < g - 2.
1)

Hailigure KOMILIIeKCHOe YHCAO, 380aK0-
niee YeTBEPTYIO BepIIHHY ITapajaesor-
paMma,

TPH IOCIAEROBATALHBIX BEPIIHAKI KO-
TOPOTO HAXOAATCH B TOYKAX:

2, =1+2i, z, =-1+2i,
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z, =-1-14, z2, =-3-i,
2, = 2-21. 2, =1-2i.
5
Pemure ypasHeHHe:
a) (2*+82+6)°+ a) (*+4z2+8)° +
+22(z2* + 82 +6) - 32> = 0; +32(z° +4z+8) +22° = 0;
6) 28 -4 -42-5=0; 6) 2* +82° +152+18 = 0;
B) (2 +2)* =1, B) (2! -2)* =186.

K-11. KOMINAEKCHbIE YUCNA

Bapuanwt A1 Bapuant A2
L1
BranonmnaTe geficTBEHAS
a) 2i(3 +1i) - 6i% a) 3i(i—4)-12i";
-1-i 3-8i
%) 1-i PR
2

HalanTe MHOXKECTBO TOYCK KOMILICK-
CHOH NMAOCKOCTH, YAOBASTBOPIIOMIHX

YCAOBHAM:
Rez>1, Imz<1,
{|z|$3. {|z122.
22
Briuncanre:
a) (2+20)% a) (V3 +1)%

6) Vv-16. 6) v-25.
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Pemmre ypasEeHne:
a) z+iz=1+17i; a) z-iz=8+2i;
6) 2° +42+13=0. 6) 22 -22+10=0.

Haiigure 35ayenne a, MIPH KOTOPOM
qHcaa

a®+1+6i u5-3ai a>-3-4iu -2+4ai
ABJIAHTCH CONMPAKEHBHIMH,

Bapuaur B1 Bapuanr B2
1

BemoaauTe gedcTBUA:

b -15i 30 + 20i
-(1-3)% 2i - 3)%;
RTINS gy rE-d
Jﬁ(cosﬁg+isin§fl Z(cosm+isinﬁ)
6) 4 4 6) 6 6
i33 il?
(2 ~ 2i). X(+/3 + 3i).
2
Haiigure reoMeTPHYECKOE MECTO TOYCK
KOMILJIEKCHOH NIOCKOCTH, YAOBJIETBOPS-
IOHIMX YC/IOBHSM:
|2+38i <3, |2-8| <3,
Rez > ~Imz. Rez<Imz.
(3
Breraucanre:

8) (-1 +iv3)"2: a) (3 - 1)%;
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6) ¥27i. 6) V_9i.
(4

Pemure ypaBHenue:
8) e+ 1 +i|o = 42 + 55; a) |z~ 1| - i[2| = 3v2 - 5i;

6) z° +2iz~5=0. 6) 2* —4iz-20=0.

JaHel KOMIJIeKCHBIe YHCaa
zl=—1+is/§nzz=—-\/§+i. zl=1—i3nzz=\/§—i.

3agaiiTe paBeHCTBOM TeOMETPHIECKOE
MeCTO TOUeK KOMIIeKCHOH# miockocTn,
Aexammx Ha Guccerrpuce yraa 2,0z,.

Bapuaunt B1 BapuwauHt B2
L

BaunmoanuTe JeiicToua:

2 '41 -_ 2 s“
a) @2i+3)y i , a) 2i - 3) 4+ 3 :
i-1 i+1 6 i+1 i-1 3
i ]
1-i 1 1+i 1
V2 cos *F + isin 2* V2 cos| - |+ isin 2®
4 4 4 4

Haiiaure reoMerpHYecKoe MECTO TOYCK
KOMILTeRCHOMN IVIOCKOCTH, YOBASTBODA-
HINHX yCHAOBHRAM;

lp-1+izlz+1-1, lz+1+id 2|z-1-4,

4 3 n n
— < Arg(z—-2) < —. — < Arg(z+2) <€ —,
2 g(z - 2) 1 1 g( ) 2
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BrrumcauTe:

e T

2 2

6) V1 +iv3. 6) V3 +41.
©

Peminte ypapBeHHne:
a) |z[2 +Z -2z =2i; a) |z|2 -32+3i=iz;
6) z+1) =(z-1)". 6) (z+i)' =(z-i).

JlokaxcuTe, YTO AAA AIOOBIX KOMILIEKC-
HBIX
qJHCea zl H z2

|zl '|“.22|2 +lzl —z2|2 - eCJIn |2;| = |22| = d; TO
=2(|21|2 "’lzzls)* |2, +2,| +|2, - 2| =4d

KakxoBa reoMeTpuyeckas MHTepIpeTamMa
aTOro paseHcTsa?
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C-56. MHOXECTBA.
ONEPALIUN HAQL MHOXECTBAMMU

Bapuant A1

Bapuant A2

IIyerp M — MHOKEeCTBO YUeOHHKOB Ma-
TeMaTUKH, F -~ MHOXKECTBO y1e6HHKOB
Ppuankn, K — MHOKeCTBO KHHT IIKOJb-

Holl 6ufanoTexn. 3anUIHTe ¢ MOMOIIHIO
SHAKOB ONePAIIHH HAJl MHOKeCTBAMM:

a) MHOXXeCTBO y4eOHUKOB (-
3UKH, MMEIOIINXCA B HIKOJb-

HOH OubanoTexe;
6) MHOMXecTBO ydeOHHKOR (u-

3HKH H MaTeMaTHKH;

B) MHOYKECTBO KHUT, UMEIOIINX-
¢ B INKOJbHOH OuOMHOTEKe,
KpoMe yYeOHHKOB MaTeMaTHKH,

2

a) MHOMKECTBO YYeOHMKOB Ma-
TeMATUKH, HMEIOIIMXCA B ITKOIb-

HOM 6ubanmoTexe;
6) MHOMKeCTBO y4eOHHUKOB Ou-

3UKY U KHUr IIKOJLHOH Onb-

JTHOTEKH;
B) MHOKECTBO KHHI, HMEIo-

IUXCcA B IIKoJIbHON 6HOauoTe-
Ke, KpoMe YUeOHUKOB GU3HKH.

IIycts A, B u C — MHOXEecTBA KOpHel

ypaBHeHMH

=4, (x+1)(x-2)=0mu

x| =1

a) Au B;
r) C\ B;

COOTBETCTBEHHO.

|*|=9, (x-3)(x+4)=0m
x* =16

IlepeuscauTe 3/1eMEeHTEI MHOMECTB:

6) BNC;
n) B\C;

B) AnC;
e) AuBuUC,
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HasosuTe a1060e muokecTBo D 13 op-
HOTO 3]IeMeHTA Takoe, 9To D — B.

Kaxxriit n3 36 yueHHKOB KJaac-
c& M3YUAeT XOTs ON OANH MHOC-
TparHuM aA3pik (aprawnfickuil
umm Hemenxui). HspecTHO,
YTO QHIVIAHCKMHA A3BIK MIyJA-
10T 24 yueHMKA, HeMenxHif —
18 yuenmkoB. CKONBKO yueHH-
KOB H3yYalOT M HeMenKmd, n
AHTIMRCKHE ASBIKU?

Bapuvuaur B1
0

Bo Bcex JgoMax JepeBHH
YTKHEO KpecThAHE JEpPXRAT
CKOT (KOPOB HAM CBHHeik).
H3sBecTHO, 4TO B 43 A0Max aep-
AT KOpoB, B 39 JoMax — CBH-
melf, a B 12 aomax — u xopos,
u cBuHeH, CKOJBKO BCEro Xo-
MOB B fiepeBHe ¥ TKHHO?

Bapuanur B2

IIycts U — MHOZEECTBO YUEHBIX,

F — muOmecTBO PUH3HNKOB, M — MHO-
#AeCcTBO MATEMATHKOB, L — MHOKeECTBO
aaypeaTtos I'ocygapcTBeHHONH MpeMMH,
3anummTe ¢ HOMONILIO 3HAKOB ONepa-
nuii Haa MEOMECTBAMME:

a4) MHOKECTBO VYEHHIX W JIAY-
peatop I'ocyaapcrBenHo#t npe-
MHH;

6) MHOYKECTBO YUECHLIX-IAYPEATOB
TocyaapcTeEHON IPEeMUHN;

B) MHOXKECTBO JIayDeaToB
TocynapcTBenHoOil npeMuu, He
paforaiomux B ofnacTn puIN-
KH ¥ MaTeMATHKH.

a) MEHOXKeCTBO GHINKOB U MAa-
TEMATHKOB;

0) MHOYKECTBO JI0OAeH, H3YIAIo-
X ¥ (PHIUKY, ¥ MATEeMaTHKY;
B) MHOYKeCTBO Y4YeHBIX, He pa-
foralomux B 00aacTH UIMKY
H MATEeMATHKH.

IIyers muomectsa A, B u C — uncao-
Bhi¢ IPOMEXYTKE, IPHYeM
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A=[-5;1), B=[0;8], C =[2;10].

Haiinure:
a) Au B;
r) C\ B;

6) BNC;
A B\C;

A =(-8;-2), B =(-8;4),
C =(0;5).

B) ANC;
e) AuBuC,

Hasosrre moboe maoxkecrso D Taxoe, a10

DccC.

M3 40 yuacTHUKOB KoH(DEpeH-
nmuu 6 He 3HAIOT HU DPYCCKO-
ro, HU HEMELKOI0 #3BIKa, 19
3HAIOT PYCCKMIL A3BIK, § 3HAIOT
ob6a aswika. CKOJLKO 4eJIOBEK
3HAIOT HeMemKWil AsuK?

Bapuwant B1
(1

M3 46 ctryzeHToB 11 He 3aHH-
MmaloTest Hu OackerfonoM, HH
dyrbosiom, 22 saEmMaloTCH
dyréomom, 8 — u dpyrboaom, u
GackerdonoM. CKONMBKO CTYAEH-
TOB 3aHUMAIOTCA DackeTionom?

Bapuwaut B2

Ilyers A — MHOKECTBO YETHBIX YHCE,
B — MHOMXKeCTBO HEYETHELIX YHCEI,

C — MHOMNECTBO YHCEN, KPATHBIX 3,

D — MHOMXECTBO YHCeJ, KPaTHBIX 5.
3anmUOIHTE ¢ MOMOIIGIO 3HAKOB ONepa-
OHH HAJ MHOMECTBAMM:

a) MHOXMECTBO 4YHCEeJ, KpaTt-
HHIX 2 unu 8;

6) MEOEECTBO uHCces, KpaTHRX 10;
B) MHOJKECTBO HeYeTHEIX YHU-
cell, He KpaTHBIX 15.

2]

a) MHOMECTBO YMCeJa, Kpar-
HEIX 2 Mau 5;

6) MHOCKECTBO YHCeT, KPATHEIX 6;
B) MHOXKECTBO UeTHBIX YWCEeJ,
He KPaTHHX 15.

IIycers A, B, C u D — MHOXKecTBa
YTHAOB O, JJd KOTOPHIX BEUIOJIHAIOTCA

yCAOBHA:
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A:sinazl,B:cosotz}-,
2 2

C:tga20, D:ctgo=-1.

A:sinas-—l, B:cosas—-l—,
2 2

C:cetgan =0, D:tga=1.

OTMeThETe YACTE: JYIH eAUHHIHOH
ORPYHKHOCTH, COOTBETCTBYIOIYIO

MHOZECTBY:
a) An B; 6) BuC; B) A\ D;
r) (A B)\C; o) (AuBYNGC e) C\(Awv B).

3anmuImMHTe CHMBOJAMH, IIOIMHEOMKECT-
BOM KAKHX H3 JAHHHX MHOXECTB HBJINA-

eTest MHORecTBO D,

©

Y3 44 unenoB JuTEpATYPHOH
cTyRuH 25 yeIoBeK NUUIVT CTH-
xH, 28 — npoay n 26 — acce,
npuieMm 15 uenoBexk NHIHYT
CTHXH H 3cce, 13 — mposy u
scce, a § HesNoBeK — M CTHXH,
H nOposy, H 3cce. CKOABKO ue-
JIOBEK MMIHYT CTHXH B Opo3y?

©

Ha 120 yuyacTHHKOB 3KOJO-
rudecKoii KoHbepeHmum 60
saHuUMalores Omosorueit, 48 —
reorpadmeii, 32 — xumwneit,
npryueM 21 yenoBeK 30HEMANOT-
ca Gumonormeii m reorpagueit,
19 — reorpadpmeii W xXuMueit,
15 — omomormelt m xmmueit, a
10 — BceMH TpeMsA HAYKAMH.
CKONBKO YYACTEUKOB HE 3aHUMA-
IOTCH HY OJIHOM M3 9THX HayK?

C-57. OCHOBHbIE ®OPMYIlbl KOMBUHATOPUKMW.
NMPOCTEUIUUE KOMBUHATOPHBLIE 3AQAYU

BapumwaHTt A1
L1

BriuncauTe:

Bapuant A2
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L
a) = Ag;
)a-%

6) C - B,.

CroIbKUMHE choocobaMM MOK-
HO COCTABHUTEH PACHHCAHHE OJ-
Horo yuefHoOro aHa u3 6 pas-
JUYHHX YPOKOB?

CroasKuMHA criocobaMuns 7 aie-

HOBIIPE3UTMYMA COOPAHMA MO -
HO BHIODATH MpeaceaaTeNs, ero
3aMeCTHTeJIA ¥ CeKperapa?

(1

Cronpxumaucoocobamu s 10 ur-
poros BoneliGonpEON KOMAHARL
MOMHO BHOpaTh CTAPTOBYIO
mecTepxry?

Pemmute ypaBHeHHe:
Al =20,

x4l
Bapnwaur B1
o

Barupcanre:
P -]
6) C,’Cf + CfC,‘.

LA
a) P Ags
6) Cy, - B,

2]

CronbKO pasIMUHBEIX NOATH-
SHAYHBIX YHCEJ MOMKHO CO-
cTaBuTs M3 mudp 1, 2, 3, 4,
5 (mudpr B OZHOM YHCIEC HE
HOJAKHEI HOBTOPATHECA) T

©
CronbkyMm cocobaMu u3 9 yuel-

HHIX TIpeAMETOB MOXKHO COCTAa-
BHTh pacmmcanmne yueSHOIO AHA

Hu3 6 pasIMYHLIX YPOKOB?
CronpkuMu cmocoflaMu u3

25 y4eHUKOB KJjacca MOMHO
BEIGPATE YeThIpeX A8 YURCTRA
B Npa3THHYHOM KOHIepre?

C* - (x - 1) = 80.

Bapuant B2
B, A
a) 15 -3t

w Ch

6) CiC? - CiC:.
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2]

CKOJBKO PpasIHYHEIX IIATH-
SHAYHBIX YHCEN MOMKHO CO-
cTasuth u3 mudp 6, 7, 8, 9,
0 (mudpsl B 0OJHOM UHCNIE He
AOJKHEI MIOBTOPATECS) ?

(3]

CKOJBKO PASINIHEIX NMPABUIE-
HBIX Ap00eil MOMHO COCTABHTS,
HCIIONB3YA B YACTAHUTENC U 3HA-
meHaTese uucaa 2, 3, 5, 7, 11,
€CJM B 3alMCH KaxXAod apobu
HCIIOJAbL3OBATE 2 yucna?

4

CroJBKO AHAroHajeil wMeeT
BBINYVKJABIN CEMHYTONBHUK?

©

Pemure ypanHenne:

A° = 336C73.

BapuwauTr B1
1)

BriuncianTe:

(+1)Ci

n+l

(n+1)C*°

2]

CxonbkumMu cmocofaMi MOXKHO
PACCTABHTH HA KHHYKHON 110J1-
Ke ToMa 4-roMHHMKAa Jarapa ITo
TaK, YTOOK 4YeTBepTHIH# TOM He
cTOAN KpaltHuM caesa?

(3]

CKOJMBKO DpASIUYHEIX TpeX-
3HAYHBIX YHCE] MOMHO COCTA-
BuTL M3 mwudp 0, 1, 2, 3, 4,
eciay IUDpPHl B OHOM YHCJIe
HE MOBTOPAIOTCA?

CHONBKO CYIUECTBYET PasjHuy-
HBIX TPEYLOJbHUKOB ¢ BEPUIH-
HaMH B 7 JAHEEIX TOYKAX,
€CJHM UZBECTHO, YTO 8 W3 HHX
JeXKaT Ha OfHOI mpaMoi?

12C51 = 5542,

x+3

Bapuaunt B2

a) Alsﬂ - 54 .
Ck + Ck-l-l
_”CTI‘"_

r+l

6)
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2]

CronpkuMn cnocobaMy MOXK-
HO paccauTh 38 KpYIJIEIM
croaoM 6 uenoBeK, ecAn He
CYIIECTBeHHO, KTO HA KAKOM
CTyJle CHAMT, A& CYIIECTBEHHO,
KTO ABJIAECTCHA COCENIOM OZHOIO
YeJIOBEKa cIOpaBa M ciaesa?

CrOoNMBKO pasmUYHHIX Henpa-
BUJBHBIX Apobel, He DABHEIX
eANHUNEe, MOMHO COCT&BUTH,
HCIOJb3YA B YHUCJUTEIC U 3HA-
MeHaTeJe ynucaa 2, 3, 5, 7, 11,
13?

o

CrONMBKOPASIMIHLIX HATY DA B-
HBIX JeNuTeNell MMeeT 4HCIO
2107

12

CKONBKO DASINYHBX +«CJIOB»
(OyxBeHHEIX HabopoB) 3 7 Oyks
MOXKHO COCTABHUTE NyTEM IIe-
pecTaHOBKHU GYKB B C0OBe «0a-
pabGams»?

Hs 11 yuebHEIX NpeaAMETOB CO-
CTABJAAIOT DAaCHACAHME AHS U3
5 yporoB. CKOJNBKHAMHE CIIOCO-
0aMH 3TO MOMHO CHEJATE IPH
YCIAOBHH, YTOGH B pACIIHCAHUN
Opla QUIKYILTYPA, HO He HA
MepBREIX TPeX ypokax?

o

CKOMBKO PA3NUYHEIX IIPOH3-
BepeHuit, kpatHmx 10, Moxk-
HO COCTABHTH B3 MHOMKHTeNeil
2, 3,56, 7, 11, 13, acnonbaysa
KaXKIBI MHOMXHTEE IO OAHO-
My pa3y?

Haligure BCe 3nAYEHHA X, YIOBAETBO-
pAIOLIIMe HEPABEHCTBY:

C, +6C2 + 8C? < 9x* - 14x.

C+C:

] a+l
+1 +1 + C.t s Cx+3'
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C-58. BUHOM HbIOTOHA. CBOMCTBA
BEVHOMWANDBHbLIX KO3PPUUMEHTOB

Bapuaunt A1 Bapuant A2
L

ITo dopmyne Sunoma Huroroma packpoii-
Teé CKOOKH H YIPOCTHTE BLIPAECHHE:

a) (x-2)%; a) (x+2)°%;

6) {x2+-1-]. 6) [x-—lz—].
x x
(2

Haiigure uixen, ne cogep:xamuii x,
B pasnoxeHHy GHHOMA:

§ 4
(x+£). (3x+l].
x x
JaHn Gunom:
(8a - b)". 2a® +b)".
Haiigute n, ecau cymMa Bcex

GuHOMHANLHELIX K03 pHIHEHTOB
paBHa 128. paBHa 266.

o

C nomMompio dpopmynsl Sumoma
HxioToHa BEMIMCINTE:

008, 1013,

Bapuwaunt B1 Bapuant B2
L

PackpoiiTe cko6KH M ynpocTuTe
BEIpAJKeHHe:
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a) (x +2)% a) (x - V3)%;
x 3 Y 1 ¥

0) ["2"";]. 6) [3x+5].

(2]

Hajligute noxaszateas eTeneHd GuaoMa

Yx + l ! eciH BTOPOI 1 i
el POH 4aeH %/_2. + x | ,ecau TpeTHil uieH
x

Pa3IoeHnda He 3aBHCHUT OT X. passoKeHHA He 3aBMCHT OT X.

3]

HakiauTe uneH pasnomenus GuHOMA

T 1 ] .
] ,conepmamnﬁ b [x\/; + T] y COOepXRaAImMNHA
X

X B UepBoil cTeneHH, eclHu
CcyMMa BceX OHHOMHANBHBIX
Koo PuueHToB pasHa 256,

[Jh#

B OEPBO CTEleHH, €CJAH CYM-
MAa BceX DMHOMHANBHBIX K0ad-
¢bHumuenTOB paBHa 512.

JIoRAKHTE TOEACCTBO
(k, neN, 1<k<n):

mC;, ~ Ci'y = G Ci=cr+c,
BapuwaHt B1 Bapuvwant B2
L

Packpoiite ckoOKkH u yEpocTHTE
BRIpaseHHE:
5

1Y 1
2 — — L] ——
a) [x ,—x ; a) [\/x + o ]
6) (2V3 + J6) . 6) (V6 —3J2) .
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2

B paanoxeHHH (HHOMA

[x/; + vl_.-z—]‘ K03 PHEOAEeHTH
x

TPETLErc U IATOTO YJIEHOB OT-
HOCATCH KaK 2 : 7.

(J; +¥x )n TpeTuit OGUHOMMH-

anbHuil koshdunuenr B 4 pasa
6oapime BTOPOTO.

Hajlimure wieH pasiomeHns, cofeparaimit

xt.

Haiignre noxkazarenns Guuoma (a + b)",

eCJaIH
CyMMa BceX ero GHMHOMMAJNL-
HEX Rodbdunmentos Ha 256
6onpiie cyMMH OGHHOMHANDL-
HBIX KoaddHIMeHTOB, CTOA-
IOUX HA YeTHHIX MeCcTax.

YTpOEHHAA CyMMa GHHOMMANL-
HEIX RoahhUIUeHTOR, CTOAUIUX
HA YeTHHIX MecTax, Ha 512
Gonpme cyMMEI SHEOMHAIBHEIX
Koo DHIINeHTOB, CTOSUIMX Ha
HeYeTHBIX MeCTaX.

Haiianre XOAHYOCTBO PARMOHAILABIX
YJeHOB B Pa3nOMenHn GuuoMa:

2 + 43)%, &3 - Wsy®,

C-59. KOMBUHATOPHbBIE 3AJAYM.
NPABUAIO CYMMbBI U NPABUNO NPOUIBEAEHUA

Bapuanwt A1
0

B maze croar 10 6easix ¥ O KpacHBX
po3. OnpeneanTte, cKOALKHMH CIIOCO-

Bapuwaur A2
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GaMu M3 Ba3sl MOXEHO BRIOpaTh OyKerT,

cocTomuui U3

IBYX GeJIBIX po3 | OOHOM’ Kpac-
HON PO3HI.

(2]

ABYX KPACHEIX U OXHOH Genoif
PO3EL.

Hans1 uudpm 1, 2, 5, 8, 9.
OnpepeanTte, CKOJLKO YeTHIPEX3HAYHRIX
YHCeJ] MOZKHQ COCTABHTE M3 HUX
(undpul B oAHOM UHCTE He JOMKHBI
NOBTOPATHCHA) MPH YCIOBHH, UTO BCE
COCTABJICHHRIE YMCJIA AOJAKHEI OBITH

MeHbIIe 6000,

Tpu cTpeJKa AOJKHEI IHOpa-
BUTL § MHilleHeH (KAasMABIH MO
gBe). CxoJbKMMH cHocobaMu
OHHM MOTYT pasfeNHTh MuUIIe-
HN Mexay coboii?

Bapumaunr B1
1

doase 4000,

Tpu aBTOpPA AOJIKHBI COCTARHTH
cOpaBOYHHK H3 9 raar (Kam-
OBIf cocTaBAfgeT MO 3 TAABRI).
CroNbKUMM cOOCO0aMH OHM
MOTYT pasfeduTh pabory?

Bapunaunt b2

B Base croar 10 deanix u 5 KPpacHRIX
poa. Onpegeante, CKOJLKMMH cIocofa-
MM M3 Ba3bl MOXHO BEIOpaTh OyKxer M3
TPexX UBeTOB, B KOTOPOM OyaeT

He MeHee AByX Oesmix pos.

©

He MeHee ABYX KPACHLIX poa.

12 genoBeK pasgeseHbl HA TPYNNbI

no 4 yeJoBeKa B KA aoil,

no 3 yeyioBeKa B Kaj{aoi.

CroankHMu cnocodamMy 310 MOKHO

caenarh?
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ItTecTeppIXx  HOBBIX  YYEHH-
KOB HW)XHO paclupefielATL B
TP DapaJIeJBHBIX KJIACCA.
CrolpkMMH  cnmocofaMm  3To
MOKHO CAENATH?

Bapuant B1
1

(3

CeMb KHAT HEOOXOAMMO pasMec-
TATb HA HYeThIpeX KHMMKHBIX
noarax. CROJIBKHMH cmocoda-
MH 3TO MOXKHO CACJATH?

BapuaHTt B2

B Baze cToar 10 GeanIix H 5 KpacHBIX
po3. OnpegeanTe, CKOALKHMH cHOCO0A-
MM M3 Ba3hl MOYKHO BHIOpaTh Gyker M3
TpeX IBeTOB, B KOTOpOM GBhlIa 651

xoTa 6w ogHa Genasa posa.

M3 8 1oHomeit u 6 neBymex
BRIOMDAIOT TPH OApH  AAd
YUYACTHA B TAHIEBAJIBHOM KOH-
Kypce. CKOJIBKNMH CIIOCO0AMH
MOYKHO CAeJIATh TAKOH BuIGOp?

Ha yernsipex mojkax Heo0Xo-
JHMO pAacCTABATH IATh KHHT.
CrompkuMKM  cmocobaMHMl  3TO
MOMKHO ¢AeJlaTh, €CJIM Ha mep-
BOll DOJKe JOJKHA CTOATH
TOJIBKO OAHAa ao0as KHATa?

xoTa OB OZHA KpACHAS PO3a.

Ha 6 pagmuuamx O6yke n
10 pazmmuabix wudpP cocras-
aaoT 4 Kopa <«OykBa-mudpas,
CronpxkmMu  cmocobamMu  3TO
MOXHO CHeNaTh?

(3

3a naTte aHell CATOBHHK JOJ-
JKeH BLICAAHTH INECTH Pa3iHY-
HBIX JiepeBbeB. CKOILKHMHU CIOO-
co0aMH OH MOMKET PacHpeaesiNTh
paoTy, ecoil B IepBEIi JeHb OH
BOJDKEH BHICAANTH TONBKO OZHO
ymoboe xepero?
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C-60*. AONONHUTENDbHbLIE 3AQA\U
NO KOMBUHATOPUWKE
(AomawHAn camocToATenLHan pabora)

Bapuanrt 1 Bapuanrt 2

JIOKAMKATE TORIECTRO:

a) C; +2C;" +C* =Cys a) C! +3CH +3CH2 +
+Ck+8 — C§+3.
T “m+d?
6) C, +2C2 +3C +...+nC! = 6) C: —2C2 +3C° -...+
=n- 2" +H-1)"'nC! = 0.

(2]

IloncTaBasasa B pasznoxenne (x +a)”
NMOAXOAdAlINe AHAYCHHA 4@ U X, HAlAuTEe
cyMMy:
1+2C +2°C2 +...+ 2°C". 1+10C) +100C? +... +10*C".

Haiignre xoagpdpunuenr
npu x° B pasioxeHHMN BHIpa- opu x' B pasnoieHun BHIpa-
senna (1+ 2x% — 3xM)™. swennda (1+ 2x + 3x%)°.

Hajigure pannosansnsle 4WieHbI
B paanoxkennH GHHOMA:

(4/2 + {E)M. (?/5 + {/5)2“,
L5 ] L5 ]
CROJIBPKUME CIHOCOGAMH MOXK- CRONPKUMH CHoCO0aAMH MOJK-

HO paccajuTh 3a KpPYIVILIM HO TOCTPOMTH B OXHY WIepeH



Komrpoasnan pabora K-12

171

CTONOM 8 MYXKUMH U 8 KeH-

LHH TaK, YTOOEI JHIA OXHOTO

noJla He CHAENH pAAoM?

(G

'y HFPOKOB ABYX QyTOOJIBHBIX
KOMaHZ, YTO0OR MIDOKM OZHOM
KOMAHJL! He CTOATH PAAOM?

Kakoe MUHNMANBEHOE KOJNHIECTBO KH-
Telell JOJKHO OBITH B HACETeHHOM
NYHKTe, YT00B HaBePHAKA YTBEPXKNATE,
9TO [0 KpaliHeil Mepe ABOe H3 HHX HMe-
10T OJHHAKOBLIC HHEITHAJLI

damuauu p uMeHn?

damunaau, uMeHH @ oTdecTBa?

K-12. 3NIEMEHTbl KOMBVWHATOPUKU

Bapuant A1
1

Haitaure:

a) A7 -P;
6) TperTuil uJeH pa3lNoKeHHA
6unoma (x + 2)*.

©

Bapuant A2

a) A +PB;
0) ueTBepTHI UNEH pa3fiomke-
Huda Guxoma (2x +1)°.

Ha nnockocTs fann 8 Touex, npuuem
HHKAKE TPH M3 HHX He JIeXaT Ha OXHO

pAMOii.

a) CKOJBKO CYIIIeCTBYET OTpe3-
KOB ¢ KOHIJaMH B 9THX TOYKaxX?

0) Ckoabko cylecTeByer Jay-
el ¢ HavajloM B mioGoil H3
JAHHBIX TOYEK, IPOXOAALIAX

a) CKOJABKO CYIIecTBYeT Tpe-
YTOJIBHHKOB ¢ BepPIIHHAMH B
STHX TOIKAX?

0) CxonrKo cylllecTBYeT BEeKTO-
POB ¢ HAYAJIOM H KOHIIOM B JIO-
OBIX ABYX M3 AAHHLIX TOUEK?
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yepes JIOOYIO APYTryio H3 JAaH-
HEIX TOYeK?

©

B pasaomxenun Gumoma [x - ﬂ]

BTOpPOH H Tperuii SMHOMHAJL-
HEIe KO3()HIIHeHTEL PABHEI,

x

BTOPOH U ueTBepTHI GUHOMH-
aJbHEIE KOdMPHUIUEeHTHI PABHEL.

Halizure n B 3anumuTe GopMyay 3T0r0

PasnoMeHNuA.

CKOIEKHMH cHoco0aMH MOK-
HO OCYIIECTBHTH TEePEeCTAHOBKY
BECATH PpAaSTHYHBIX IIKadoB
BAOJb ABYX CTEH, €CIH BAOJE
ONHOX CTeHE noMecTHTCA 6
mxadgoB, a BROAB Apyroi — 47

Pemnre ypasHeHMe:

Al-Crt =24,

Bapwaut B1

0
Haiigure:

3
a) %’ -Chs
0) cpexHUBR WIeH PA3IOKeHUd

6unoma (2x —1)°.

CKONMBKHMMHA cHoco0aMH MOMK-
HO OPraHM30BATH pPasMelleHHe
TYPIpPYIINEL H3 7 4eAoBeK B ABa
TOCTHHHYHBIX HOMEpA HA TPH
H YeTHIpe YejloBeKa?

A2 +Cl=24,

Bapuwant b2

.A_; - .
P 14 *
]
6) cpesHEM 4AeH DasJIOMKEHUS
6unoma (3x + 1),

a)

Ha oxkpy#xHocTH BRI6paHo 8 pasanuHbIX

TOUYCK.
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a) CKonbKO CyIIeCTByeT BIIH- a) CKOJBKO CYIIecTByeT BHH-
CaHHBIX BHIIYKJHX YeTHIPex- CAHHBIX TPEYTrOJLHHKOB C Bep-
VTOJNBHNKOB ¢ BEPIIHHAMHA B HIMHAMY B BAHHHX TOUYKAaXx?

AAHHEBIX TOYKAX? 6) CKOJIBKO CYIIeCTBYET BIIH-
6) CKOJIBKO CYIIeCTBYET HEHY- CAHHBIX YIJIOB C BepPIOIMHON B
JIEBRIX BeKTOPOB ¢ HAYAJIOM M OAHOH M3 AAHHEIX TOYEK H CTO-
KOHI(OM B JaHHBIX TOYKAX? POHAMH, NPOXOAAIIAMH yepes

IBe ApYTHE TOUKH?

©

Haijigure cymmy GHHOMHARLHBIX
ro3qpuHeHTOB 6HHOMA

Wx +¥x), ecmm YeTBEePTHH

ko3 PpHLAeHT pPA3NOKEeHUA B
5 pas Goaplle BTOpPOro.

1Y .
(x + ﬁ] , CJIH BTOPOH KO03(d-

duiueHT pasnoXkeHns B 7 pas
MEHBIe YeTBepTOro.

CroapkHMMH cHOCOGaMH M3 KOJOALI B
36 kapr Mmoxuo BEIOpPaTs 10 KapT TaK,
4To0bl CpeaH BLRIGPAHHBIX KAPT GhLAO

POBHO ABa BaJjieTa? POBHO TPH Ty3a?

©

Haijigute BCe 3HAYCHHA N, YIOBJACTBO-
pAIIHe HEPABEHCTRY:

Al ~-Cr' <23, Al +C <24,
Bapuaur B1 Bapunant B2
L
Hajignure:
n-2 3
a) A"——Cf; a) —AL—C:*;
F_, B
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6) cymMy GHMHOMHBANEHEX Koodduumnen-
TOB H CyMMY K03 PHIUHEeHTOR Pa3AOme-

HHHA OuHOMA

2x -1)°.

12

(6x - 7).

Ha oamoif u3 ABYX mapaaneabHbIX
NPAMBIX BHIGDARO 5 PA3NHYHLIX TOUCK,
a Ha Apyroii — 4 TouKM.

a) CROJIBKO CYIIECTBYET CeKy-
IMUX JAHHBIX OPAMBIX, IPOX0-
AAIMAX 4depes jgiobble aABe AaH-
Hble TOUKH?

6) CKOJMBKO CYIIeCTBYET Tpe-
YroJIbHMKOB ¢ BepIIMHAMH B
AAHHBIX TOUKAax?

©

a) CKOJBKO CyIIeCTBYeT OT-
Pe3KOB ¢ KOHIAMH B AAHHEIX
TOYKAX, HE JEeXAINUX HP HA
OfHOM M3 AAHHBIX NPAMEBIX?

6) CKONBEKO CYIIECTBYET BbIIYK-
JBIX YeThIPeXyTONEHNKOB ¢ Bep-
IINHAMHY B JAHHBIX TOYKAaX?

Hajinure Hanboasmuif unen .

Pa3NnOMeHHA:

(L+V2)%°.
(4]

(1 ++/3)%.

B cnucKe BHICTYNAIOMUX HA 3aceJaHMH
6 gyenonex., CKOABKO CYmMIECTBYET BAPH-
AHTOB perjiaMeHTa 3acejaHHdd, €CAH

BHICTYIAIOMIMIT A AOMXKEH BHI-
cTynuTh paHsbire B u C?

©

BHICTYNAIOIMHA B 10MKeH BhI-
CTYINTE IO33e A, HO paHbIle
C?

Pemnre cucremy ypaBHEHMIL:

Cy

z-1

=10,

e =32y
* 2

cl =2,
C? =153.
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C-61. KNACCUYECKAA BEPOATHOCTD.
UCNONb3OBAHUE ®POPMYI
KOMBUHATOPUKWU NPU BbIYHUCNEHUW
BEPOATHOCTH

Bapuanr A1 Bapuant A2
1

H3a 30-TomuOr0 cOGpaHHEA COUHHEHWH
JinBa Toacroro yuennkx Hayraja BudH-
paeT oguH TOM. KakoBa BepOATHOCTD

TOr'0, 9TO

a) B 2TOM TOMe OKaXKeTca po- 4) B 9TOM TOMe OKa’keTcd po-
maH «AHHA Kaperuiias , nagam- MmaH <BoiiHa M Mup», H3gaH-
HEI{ B OZHOM TOMe? HBIA B ABYX TOMAax?

0) aroT TOM OyZer MMeThH Uer- 6) aror ToM OyaeTr HMeTL He-
HBIH HOMep? YyeTHEIN HOMEp?

Bpocaor aBe oxRRAKOBEIe MOHETHI,
KakoBa BepoSTHOCTE TOTO, UTO

BEIIAAYT «0peJ» M «pelIKas? BEIIAZYT IBa «Opaa»?

©

H3 6yxB caosa <nmpoBal» Hayrag BbIOH-
palorca 5 6yks. Hailigure BepoaTHOCTD
TOr0, YTO M3 BHOPAHHEHX GYKB MOKHO
Oyner COCTABHTL

CJIOBO <«IIpaBO3. CJIOBO <«IIOBAap».
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H3z 28 xocreit zoMmuno nayrax BoIOHpa-
0T oany. ITo BepoaTHee:

4T0 cyMma mudp Ha Helt Oyner uTO cyMMa IHdp Ha Heli Gyaer
paBHa 6 uau 87 paBHa 3 uau 4?
Bapuaunt b1 BapuaHT B2

KaxoBa BepOSTHOCTB TOrO, YTO Ball
Oyxymmii peGenox:
a) poauTcda B anpesne? a) poguTesa B AHBape?
6) pogurca 30-ro uncaa? 6) poaurca 31-ro uncaa?

(2]

BpocaloT ABa OAHHAKOBBIX HI'PAJBHBIX

KyOnra. KakoBa BepoOaTHOCTH TOIO,

9T0 cCYMMa BBRINIABIIMX uHcea Gymer
paBHa 37 paBHa 117

©

H3 O0ykB clIOBa <«aleJbCHH» NOCJea0Ba-
TeabHo BeibUpaloT 4 GYKBEIL,
Hajligure BePpOATHOCTH TOTO,
910 BRIOpaHHEIE GYKBBI B MOPAAKE
X Bei6opa oGpasyioT
CJIOBO «JIACA». CJIOBO «ILJIeH»,

(4

Yro BepoATHee NPH GPOCAHHH ABYX
ONMHAKOBBIX MLCPANBHBIX KyGHKOB:

YTQ BHIIABHIAZ CyMMa OyaeT YTO BHINABIIAS CyMMa Oyler
paBHa 6 maH 4TO oHa Oyaer paeHa 10 man gro oHa Oyaer
Goussioe 10?7 MeHpI1e 47
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Bapuaur B1 Bapuant B2
[ 1)

H3 28 rocrelt JoMHHO

BRIOMDAIOT ORHY.
KakxoBa BepoATHOCTH TOTO, 49TO:

a) cymma nudp Ha Helt MeHb- a) cymMa umudp Ha Heil Gonb-
me 37 me 97

0) obe undgpr Ha Heii — uer- 6) ofe mugpper Ha Heit — He-
HEIe? YyeTHHIE?

©

B amuxe gexur 15 nmiapos,
H3 KOTOPLIX 5 — YepHEIe,
KaroBa BepoATHOCTE TOrO,
YTO NMPH BEIJOPe H3 ANHKA
Tpex mAapoB

OJHH OKa)KeTcHA YePHBIM? IBa OKaMXKYTCA YepPHEIMH?

©

Hz 6yxB c1oBa « ROMOHHATOPHKA»
Hayraja BeIOHparoTca 4 OYKBEL,
HaiiguTe BepoOATHOCT: TOTO, UTO

N3 BBHIODAHHEIX OYKB MOMKHO BuIOpaHHEIe OYKBEI B HOpHAA-
COCTABHTE CIIOBO «KODT». Ke HX BeIfopa o0pasyioT CIOBO
<aTOM»,

B xoxoze 32 rapThL.
Yr1o BepoaTHee:

HANTH cpeAu YeThIpeX BLIOpaH- HaliT cpeau Tpex BHIOPAHHEIX
HBIX KAPT POBHO ABa Ty3a HJAU KapT pPOBHO OAHY JaMy HJIH
BCE YeTblpe KAPThI YepHLIe? POBHO JiBeé KPACHEI® KAPTEI?
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C-62. TEOPEMbI CNOXEHUA
W YMHOXEHUA BEPOSITHOCTEN

Bapuant A1 BapunaHnr A2
o

H3 30 yuennkoB cnoprkiaacca 11 saHu-
maerca ¢yrbonom, 6 — BoxeliGonom,

8 — GeroM, a OCTaAbLHBIC 5 — MPEUKKA-
vu B nanaay. KakoBa BepOATHOCTH TOTO,
YTO OIMH NPOHIBOJBHO BHIOpaAHHBIH
YUeHHK KJIacca:

a) He 3aHUMAETCHA NMPEIKKaMHT a) He saHuMaeTca byréonom?
6) saEmMaeTcA HTPOBLIM BH- 0) 3aHMMAaeTCH JIETKOH ATJIeTH-
JOM criopra? Koit?

©

Huma u Jlopa mamyT NHKTAHT.
BepoarHocTs TOr0, uro Huna nonycTur
B Hem ommnbky, cocrasaser 60%, Bepo-
ATHOCTH OIHOKM Jlopsl — 40%.
Haiigure BepodTBOCTL TOTO, YTO:

a) obe JeBOYKH HAOHINYT AHK- a) obDe HNEeBOYKH B JUKTAHTE
TaHT Oea OmMHO0K; omubyTCA;

6) Huna nanumer 6e3 oINH- 6) Jlopa Hanuiner 6es omubokK,
6ok, a Jlopa omubercs. a Huna ommnbercs.

Momnery 6pocaior 6 pas noapan.
HailiguTe BepoOATHOCTL TOTO, YTO

XoTA OB OAMH pAa3 BHIDAJET X0TA 6Bl OAWH pA3 He BHIIAJET
«pelKa» ., «peImKas.
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Bapuaut B1 Bapunaunr b2

B Oecnponrpuimnoit JoTepee BLIMYINEHO
10000 6uneToB, cpeaH KOTOPBIX

100 semrpeimeit o 1000 py6ieii,

200 spmrpennei no 500 pyGaei,

500 sporpenmeii o 200 pyoneii 1

1000 somrpenmeii mo 100 py6aeit,

a oCTajAbHEIC OHJIETHI BRIMTPBIBAIOT

mo 1 py6aio. KakoBa BepoaTHOCTH TOrO,
YTO NPH NOKYNKe ogHOro 6miera
BBRINTPBLI COCTABHT:

a) He Gosee 200 pybneii? a) He MeHee 500 pybOneii?
6) comee 200 pybneii? 6) Mmenee 500 py0Oseii?

2

Kaxaeiii n3 TpexX CTpeaKoB CTpeiaseT B
MHILeHD 110 OTHOMY pa3sy, IpujyeM Be-
POATHOCTD NONANAHNA IIEPBOTO CTPRJAKA
coctraBaser 90%, eroporo — 80 %,
TpeTnero — 70 % . Haiinute BepoaTHOCTD
TOTO, YTO:

i) BCe TPH CTPEJKA TOPA3IAT MU- a) Bce TpPH CTpeJIKa MpoMax-
[IEHE; HYTCSH;

6) KBOEe M3 TPeX CTPEeJKOB IPO- 0) ABoe H3 TpeX CTPEeJKOB NO-
MaxHyTCH. pasaT MHIIEHb.

«DEIIKa»
2 pas.

3]

Monety 6pocalor 5 pa3 noapan.
Haijimute BepoATHOCTH TOTO, UYTO

BEINIAET He OHonee «0peJI» BHINIAACT HEe MEHeEe

4 pas.
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Bapunaut B1
1)

B smuuxe aexar 6 Geanix, 4 YepHMIX,

5 kpacHbIX u 3 cuHHX mapura. Ha

SAIHKA HAYTa] BHIOHPAIOTCH 2 mapHuKa.

Kaxosa BeposTHOCTE TOrO, 94TO:
a) mapuku OyayTt oba OempiMn a) mapnxn 0yayT 0da KpacHEI-
nian ofa YyepHBEIMHN? MH MaH 06a cuEHMn?
6) oguH n3 mapuxoB 6yger cu- 6) omuH N3 MAapUKOB OyaeT Ge-
HHAM, & BTOpoili — KpacHEIM? JBbIM, 8 BTOPOH — YepHBIM?

©

Tpu pedepenta eTeHOrpadHpyOT BBI-
eTyiLieane MurMcTpa. HasecTHo, 9TO
BEPOATHOCTH COCTABJICHHA JOCIOBHOL
CTeHOTPaMMBI ¥ epBoro pedepenTa co-
crasager 75%, y sroporo — 80%, y Tpe-
Thero — 90% . Kpome 1010, BepOoATHOCTE
TPAMMATHYECKOH OIIHOKH Yy KAMXKIOr0o H3
petepentor cocransager 10% . Haiigure
BepPOATHOCTE TOTO, UTO:

Bapuwant B2

a) HK OOWH U3 pedepeHTOB He
COCTABAT JOCJOBHOH CTeHOrI-
paMMEI;

6) poBHO ogMH M3 pedepeHTOB
CMOX(eT JOCTOBHO 3aIIUCATE BhI-
CTYILIeHNe, HO JOIIYCTHT I'paM-
MaTHYeCKHe OIIHOKH.

a) Bce TpH pedepeHTA COCTABAT
JOCJIOBHYIO CTEHOTDAMMY;

6) poBHO ABa pedepeHTA CMO-
TYT JOCJCBHO 3ANMCATH BHI-
CTYIII€HHe, HO AOIMYCTAT IpaM-
MaTHUYeCKHe ONIHOKA.

Momnery 6pocalor 6 pas moapsaz.
HajimuTe BepOATHOCTE TOTO, UTO

«pelmka» OygeT BHINAAATL Ha-
e, YeM <opelis.

<open» Oyger BHINAAATEH He pe-
e, UeM <«peniKar.
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C-63. BEPOATHOCTb OCYWECTBNEHUA
XOTA Bbl OQHOIO
M3 HE3ABUCUMBIX COBbLITUMN.
CXEMA BEPHYNNMMU

Bapuaunt A1 Bapuant A2
o

Crpenok crpeaser mo MHIIeHHn 4 pasa
noapaa. HasecTHo, uro

BEPOSTHOCTEL NONAJAHUNA B MH- BEPOSITHOCTL IpOMaxa MpPH
ieHb NMPH KaKJOM BRICTpENe KaxJ0M BhicTpene pasaHa 0,1,
pasHa 0,9. Haiiaute Beposar- HaliauTe BepPOATHOCTHL TOTO,
HOCTE TOI'0, YTO MUIIIEHL OyaeT 910 CTPEJIOK XOoTA OH ofmH
nopakeHa XOTHA Ob1 OAMH pas. pa3 HpPOMAaxXHETCH.

B xkaacee 15 maasunkos u 10 gesouek.
HaBecTHO, 4TO HA KAXKAOM H3 6 pa3-
JAHIHLIX YPOKOB K AOCKe BHISHBAIOT
oxHoro uejiopexa. Halimure BepoaTHOCTD

TOro, ITO:
a) HA BCeX YDOKAX BLIBOBYT a) Ha BCeX YPOKaxXx BBLIBOBYT
HeBOYEK; MaJILYHKOB;
G) B TeueHHe AHA BH3OBYT 4 0) B TeueHHe XHA BRIZOBYT D ze-
MaNBYUKOB U ABYX AE€BOUYEK, BOYEK M OJHOI'O MAJBYHKA.

©

Yro BeposTHee NpH GPOCAHHH MOHETHI:

BHINAJCHHE <¢DEIIKH» Yerkipe BRIIAZKEHHE «OpNa» YeThIpe
pasa U3 NATH HJIH IIEeCTh pas pasa M3 CeMH HJIH [Ba pa3a U3
H3 AeBATH? Tpex?
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BapvwauTt B1
0

Bapuwant B2

TPH AYy1IIHX CNOPTCMEHA LIKOJIBI
IPHENMAIOT YYACTHE B 00IMIEropoacKom

3abere. HasecTno, 4TO

BEPOATHOCTE CTATh NPH3IEPOM
IJIA KaxXA0TO U3 YYEHHUKOB CO-
11 1
CTaBJAAET —, — H — COOTBETC-
23 4
TBeHHo. KakoBa BepoATHOCTH
TOr'Q, 4TO XOTA ORI OAWH yde-

HHK CTaHET npusepoM?

(2

BEPOSATHOCTE HE 3aHATH NPU30-
BO€ MECTO JJIA KAXKIOTo U3 yue-
1 1

1
HHKOB COCTABJIAET 3’ 1 1 5
COOTBeTCTBEHHO., HKakoBa Be-
POATHOCTb TOTO, YTO XOTA OHI
OAUH Y4EHHMK He CTaHeT Ipuse-

pom?

Halizgnre BeposATHOCTE TOTO, UTO NPH
6 6pocaHMAX HIpaJBHOTO KyGHKA:

a) nATepka BHINAAET 5 pas;
6) mad)pa MeHbIIe TpeX BHIOA-
Ier 3 pasa.

13

a) TpoiiKa BRIDaJeT 3 pasa;
6) uudppa Gonbime YeTbIPEX BbI-
nager 4 paza.

Yr1o BepoATHEE IIPH HTPe ¢ PABHLIM IO
cuae conepaurom (0e3 HUUBHX) :

BBIUTDATE TPH TapTHH H3 de-
THIPEX HJH IIeCTh NApTHIl K3
BOCbMH?

Bapuant B1
1]

BBINIPATH [JBe MADPTHH H3 TPeX
MW 9eThIpe TNAPTHU M3 1ec-
u?

Bapuanr B2

HaiiauTe BepOATHOCTE TOTO, UTO HAYTaN
B3ATO® IBY3HAYHOS YHCIO

6yaer kparHo 2 wau 5 niu 10.

Oymer xpatHo 3 mak 10 wim 30,
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3aB0J NPOU3BOIUT M3TCAHA, KAKAOE H3
KOTOPBIX ¢ BEPOATHOCTLIO p — Opaxo-
BanHoe. IIpn ocmoTpe Gpax oOGHapyxH-
BAIOT ¢ BePOATHOCTEIO ¢. JInA KOHTPO-
1A NPOAYKIHH BHIGHPAIOT i H3NeInH.
HailizuTe BepOATHOCTE TOTO, UTO NpPH

ocMoTpe:

a) Opax He o0HApPYXAT HH B a) Opak oOHapy:kaT BO BCeX
OZHOM M3IeJNMN; H3AeINAX;

6) Opax oOHapy:KaT He MeHee, 6) opak oGuapy:xaTr He Oosee,
yeM B (n —1) usaemmax. YeM B ONHOM H3JAeJIHNH.

13

Yro BeposATHee NPH CIAYIAHHOM BhIGope
KOCTeH JOMMHHO:

yTo ImecTepka Oyaer xoTa 6wl yro eAmHUNA OyZdeT XoTa OBl
pa3 BcTpeuaThCd Ha ABYX KOC- pas BCTpedaThcd Ha ABYX KoOC-
TAX H3 YETHIPEX UIH Ha Tpex TSAX W3 TPEeX HWJIH H& YeThHpex
N3 mecTHu? U3 mecTH?

C-64*. AONONHWUTENBHBIE IABbI
TEOPUU BEPOATHOCTEMU
(AoMawHsas camocToAaTenbHas padora)

Bapuanrt 1 Bapunaur 2

Henoanssya NoHATHA YCJIOBHOM M mOJI-
HOH BepoaTHOCTH ¥ dopmyay Baiteca,
pelmnTe 3aJaumn:

a) B ampure aexar 12 Gearix, 8 vep-
BeX ¥ 10 kpacHnX wapurob. Kaxoba
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BEePOATHOCTEL TOTO, YTO HAYraa BhIOpaH-

HBIH MIADHK
OyZer KpacHEIM, €CJIA H3BeCT- OyEeT uepHBIM, eCJH H3BeCT-
HO, YTO OH He YepHBIA? HO, YTO OH He Geblii?

6) Ha 3aBone 50% peraneit Tnnma Al
npou3BoauT pabounit ¥Ytruu, 30% —
patounit Yaiikua u 20% — paGoumnit
Bopoaun. Bepoaraocts Gpaka y 3THX pa-
6ounx cocrasaser 5%, 3% u 2% coor-
Bercreenno. H3 maprun geranen
HayrajJ BhiOMpaercs OXHA.

Haiigute 8epoATHOCTL TOTO, YTO

ITA JeTajhb:
1) xavyecTBeHHAas; 1) 6paxkoBanHaA;
2) OpakoBaHHAA K H3TOTORJE- 2) xauecTBeHHAasA B N3ITOTORJIE-
HA YTKAHBIM. Ha YaliKHHEBIM,

B) B mexe 10 cTankoe Mapku A, 6 —
mapxu B u 4 — mapru C. Bepoaraocts
BLIIIyCKA KAYeCTBEHHOH NMPOTYKIMM IJIs
KaMJ0T0 THNA CTAHKOB cocraBaser 0,9,
0,8 n 0,7 coorBercTBenHoO.

Kaxoit npouent
KavecTBeHHOH 6paxoBaHHOH
OPOAYKIMH BHIIYCKAET leX B HeaoM?

Hcmoassysi MOHATHE IeOMeTPHICCKOM
BEpPOATHOCTH, PelliNTe 3aJavM:

a) ITocne 6Gypn Ba yuactie mexay 40-m
H 70-m xuaomerpamu tejedroHHOH
JIMHMHM MPOH3oNIe] 0GDLIE MPOBOAA.
Kakxosa BepoaTHOCTH TOTO, 9T0 00PHIB
NPOM30IET MEXIY

50-M u 55-M KuIOMeTpaMu? 60-m u 66-M kuaIOMeTpaMu?
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6) B xpyr cayuaiinsiM ob6pazom Gpo-
meno n Touek, Haliaure BepOATHOCTE
TOTO, YTO BCE TOUKH OKAXKYTCA BHYTPH
BIMCAHHOrC B 3TOT KPYr' OIPaBHALHOIO
IeCTHYTONLHAKA. TPEeyroJbKEHKA.
B) Cymma mMonysaeit AByxX umcea He mpe-
BOCXOOMT \E KaxoBa BepoaTHocTh
~ TOro, YTO CyMMA HX KBAXPATOB
60JIbINe eAMEHTILIT MeHBbIIIe efHANOEL?
r) * KoaddpuuuenTsl p 1 ¢ KBAAPaTHO-
ro TPeXwIeHa X’ + pXx +§ NPOH3BOJIL-
HEIM 06pa3oM BRIGHPAIOTCH H3 OTPe3Ka
[—1;1). Haj#inuTe BEepOATHOCTH TOTO,
YTO JAHHBIH TPeX4JdeH

uMeeT AelfiCTBUTENBHEBIE KOD- HEe HMEeT ACHCTBHTENBHBIX KOP-
HH. Heii.

(3]

Pemure 3amauy:

a) Crepxens anuunl ! pazaoMamm HA

3 yacTH, BRIOHpas HAYTaJ MecTa pasjo-
ma. OnpegeanTe BepoATHOCTD TOTO, UTO
H3 MOAYYNBIIHXCH YacTel

MO)XHO COCTABHTE TPREYIOJb- HeAp3d COCTABHTE TPEyroib-
HHK. HHK.

6) eoe npyseit IOrOBOPHINCH
0 BCTpeYe B YCJIOBJIeHHOM MecTe
Mexay 12 u 13 vacamu, Ilpumenmuii

NePBLIM XAET BTOPOTO B TeUOHHE
a MMHYT (a < 60). KaxoBa BepoaTHocTh

TOrQ, YTO
APY3bS BCTpeTATCHA? APY3bs He BCTPRTATCH?
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K-13. SNEMEHTbl TEOPUU BEPOATHOCTEMN

Bapunaunt A1 Bapuant A2
L1

B urpaassoii koaoae 36 kapr. Kaxosa
BE€POATHOCTL TOTO, UYTO B3ATAN HAyraj
KAPTA OKAYKEeTCH:

a) BaJIeTOM; a) TysoM;
6) 6y6HOBOI? 6) nmuKroBoi?

2]

Crpeok nonmagaer B ZeCATKY C BepoAT-
nocteio 0,05, B neparky — 0,1, B BoCh-
mepxy — 0,2, B cemepry — 0,4.

Haiiante BepoaTHOCTS BRIGHTS ¢ OXHOTO

BBICTDEJA:
a) Goable ceMHu OYKOB; a) Goaslite BOCEMH OYKOB}
6) He Gonpme BOCBMM OYKOB. 6) ne Gonabllte ceMM OYKOB.

B npouecce NpoHaBoaCTBA 3arOTOBKA
nocaegoBaTenpE0 06pabaTeIBaeTCa HA
asyx cranxax, Ilepsuiit ¢cranox npoma-
BoanT 97% xauecTBeHHON NMPOAYRIIMH,
a sropoit Brizaer 3% Opaxa. Kaxosa
BepPOSITHOCTb TOTO, YTO AeTANb, NMOTY-
YeHHAN M3 3ATOTOBKH,

6yaer rauecrTBeHHON? 6yaer GpaxoBanEof?

Monery 0pocaloT TPH paaa TIOAPAN.
MoxHO JH YTBEPKIATD

€ BepOATHOCTHI0 (0,9, uTO «Opesr ¢ sepoaTHocTRiO (0,8, wTO ¢pemm-
He BHIIAZET Bce TPH pasa’ Kas He BHIIAJeT BCe TPHU pasa?
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BepoaTHOCTE BCTPETHTE HA YIHIE MYXK-
uYnHy-6J0BIHHA cocTaBager 0.4,

KakxoBa BEepOATHOCTH TOTO,
YTO CPedH YeTHIPeX HPOXO0XEHX MYEKUMH

BCTPETHTCH
TpU GaoHAMHAT OAHUH OJOHAUHAT
Bapuant B1 Bapvaur B2

o

HaiiguTe BepoATHOCTH TOTO, YT0
HAYTAJ B3ATOE NBYSHAYHOE YHCJIO!

a) AenNTCA Ha 5; a) penutcA Ha 10;
6) cozepkIT B 3ammcH nagpy 0. 6) comepoxuT B sanucy muppy 9.

IIpu urpe B maxmaTtsl Ocran Bergep
XKYyIALHAYAET ¢ BepoaTHOCThIO 0,6.

IIpu 3TOM OH BEIMTDBHIBAET

¢ BepoaTtHocTRIO 0,1,

HMrpaeT BHHYBIO ¢ BepoaTHOCThIO 0,2,

a4 B OCTAJILHBIX CJIYYAadX IPOHTPLIBAET.
HaiinnTe BEpoATHOCTS TOTO, ITO B OFHOH
Hayraz B3aroid mapram Bengep:

a) MYJBHAYAN U HE BRIATDAJ; a) He KYJLHMYAJ M He BLIMI-
6) He KYJBHUYAN W HE IPOHTr- paJ;
pan. 0) yJAbHHYAN H He TPONTPAJ.

(3

TpH yYeHHKAa He3aBHCHMO APYT OT ApPY-
ra peumaior sagavay. IlepBrii yuenmr
ommdaerca B 10% cayvaes, BTopoil —
B 15% cayuaes, a Tperuii B 80% cay-
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JaeB pelaeT 3aXa4H NPaBHABHO.
KaxoBa BepONTHOCTH TOrO, YTO

X0TdA OBl ONH YUYEHHK TP pe- xorsa Obl OFMH YYEHMK PeLIAT
OIeHNH 3agadyn omuderca? 3a7a9y NpaBuIbHO?

Hrpansubiit Ky6ux Gpocaror IBa pa3a
noapan. MosxHO aH YTBEpPXKAATH

¢ BepogaTHocTsio 0,95, uTo BRI- ¢ BeposTHOCTBIO 0,93, 4TO BEHI-
nager cymMma OoJibine Tpex? nafeT cyMMa MeHbIlle OANHHAJ-
uaTu?

BepoATHOCTH BCTPETHTL HA YIHLE MYJK-
uynHy-GroaauHa cocraBaser 0,4,

Kakora BepOATHOCTH TOTO, YTO CpEAH
YerTsIpex NPOX0AKHX MYAKIHH BCTPETHTCH
He MeHee ABYX ONOHAUHOB? re Gosnee ABYX GaonauHOB?

Bapuanr B1 BapwaHTt B2
1

Bams uncaa 1, 2, 3, 4, 6, 8.
HajixnTe BEepPOATHOCTH TOT'O, YTO:

a) mpousseaeHue JIOOBIX ABYX a) cymMmMa J00BIX IBYX M3 HHX
M3 HUX OyZeT HeUeTHBIM; fymerT HeueTHOR;

6) xofisle TpH Hayrax B3ATHIX 6) mo0ble YeTEIpe Hayraj, B3fA-
YHCcJa MOTYyT ORITH AJMHAMH THIX YHCJIA MOT'YT GLITH UJIeHA-
CTOpPOH TPEYTOJLHHUKA, MH OpPOHOPIIMH.

Ha kaacc nz 30 yueRHKOB pacmpenenH-
JIH TYPHCTHYECKHe IYTeBKH:



Kourpoastan paGora K-13 189

12 — e Kpram, 8 — B Cauxr-Ilerepdypr,
5 — B Beurpuio. KakoBa BepodaTHOCTH

TOTO, 4YTO:

a) aABoe Apyaeii noeayTt B CAHKT- a) Tpoe xpygeii noeayr B Kpema?
ITerepbypr?

6) Tpoe apyse#l moexyT mo ox- 6) mBoe apyseil moeayT 1O Of-
HOMY MappyTy? HOMY Mapuipyry?

(3

B smuke gexar 10 mapukoB, cpeaH
KOTOpPEIX 3 — Geaste. U3 Ammuka mocxke-
AOBATEJILHO BHIHMMAIOT H YAAJAIOT IO
OAHOMY MIAPHKY A0 TeX mop, MoKa He
noaBrTcA Oennuit mapuk. Haliaure Be-
POATHOCTh NOABNEHUA (eI0oro mMapHKa

B TpeTheil ImONmBITKE. B YeTBEPTOil MONBITKE.

Tpu cTpesixa CTPeJAIOT MO OAHOH LEJIH
no 2 pasa xaxnmeril. HasecTHo, 9TO Bepo-
ATHOCTH NONANAHNKA I/If KAKAOT0 CTPe-
Ka paBHa 0,5 ¥ He 3aBHCHT OT DPeayib-
TATOB APYTHX CTPEAKOB H NpPeXBINyIHX
BoICTpeIoB. MOKHO JIH YTBEPKIATD

¢ BepoaTHOoCcTBI0 0,99, uTo B ¢ BepoaTHOCTHIO 0,5, UTO KaXK-
meJsb nonagetr xorda OBl oAMH OBl CTpeNOK OOHAJET B ILENb
BBICTpeJI? xoTa Gbl OAMH pas?

©

IIaTE IMAPHKOB CHYyYAHRHBIM 00PA3OM
pasbpaceiBaloTes B 6 aynox. Halinure
BEPORATHOCTE TOTO, ITO

BO BTOPYI0 JAYHKY NOmaayt 2 B TPETHIO JYHKY OONagyT 3 ma-
IMAPHKA. pHKa.
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Koamoropop | BuaeExkER
TpuronoMeTpHLE 5
C-1. Onpenenenne 1 cBolicTBa TPHUroHO- 'm.L,§1 [Tx VI, 5
merpudeckux bynruuit. I'pagycnasa u §1,2 10 ra.
PAAHAHEAA MepHl YTJia
C-2, TpuroHOMeTpHYeCKHE TOXRIECTBa Fn. L, §1 |I'm VI, § 2, 7
§ 3, 10 xa.
C-3. @opmynnu npEBeseHua. DOPMYIL] I'm.1, §1 {T'n 6, 9
CHAOMEHHA 10 xa.
C-4, Gopmynzr xeoimoro # nonoprEHoro yraa [Ta. I, § 1 |To VI, 10wr | 11
C-5. TpuronoMerpuueckue dopmynm npe- [In. 1, §1 Ta. VI, 13
ofpasoBaHNA CYMMEI B IPDOM3IBEeHHE K 10 g,
NPONSBEJEHUs B CYMMY
C-6*, Jlononumrencuse Tprronomerpauec- |I'm. I, §1  |Tn. VI, 15
KHe 3afaud (ZoMaIlRAS caMOCTOATe N b- 10 ra.
Haa pabota)
K-1. IIpecfipazoeannme rparonoMerpuuec- (Im. 1, §1 |I'n. VI, 17
KHAX BeIpameHnit 10 ra.
C-7. O6mue cpofictea dyakomit. Ilpeotpa- (Ta. I, §2 |Ta. III, 20
soBaHU#A rpaduros byurumi 10 ka.
C-8. YerHocTs B nepropgmaHocTh yurnmit (Tn. I, § 2 n. 111, 22
10 wa.
C-9. MonoroHrOCTs dyaKumiy, Sxcrpemyms |[I'n. I, § 2 |Ta O 10w | 24
C-10%, Mccnegopanme pynxouii, Fapmorn- |Tn. 1, § 2 (T, III, 27
yecKHe KosebaHua (ZoMamHAA MPaAKTH- 10 xn.
geckan pabora)
K-2. TpuroromMerprueckne GYHKILNANR n.1,§2 |ln VI, 28
10 &n,
C-11. O6paTHble TPHTOHOMETPUIECKUE Tn.1,§3 |Tn. VL §6, [ 31
GYHRKOREH 10 xn,
C-12%, [Ipumenenue ceolicTe oOpaTHBIX I'm.1,§3 |I'm VI, §6, | 33
TPHrOHOMeTpMYeCKHX dyHKU AN (A0- 10 xa.
MAIIHAA CAMOCTOATENLHAA pPaGoTa)
C-13. Ipocreitinmme TpuroroMerpuueckne (T 1, §3 n. 5, § 5, a5
YDaBHEHHA 10 xa.
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C-14, TpuroHOMeTpHUYeCKHe YpaBHEHHSA I'n.1,§8 |Ta. VI, §5, 1 37

10 xa.

C-15. Or6op xopwueii 8 Tprroeomerpuaec- (a1, §3 (Tm. VI, § 5, | 39
KNX ypaBHeuuax. CucreMbl TPHIOHO- 10 xa.,
METPHUYECKHX YpapHeHnil Cum. IX

C-16%, Metoap pemenus rpurodomerpu- |(I'm. 1, §8 |Ta. VI, §5, | 40
YeCKUX YPABHEHHIH (AoMaIHAA caMo- 10 wa.
croaTensHaa pabora)

C-17*, CucreMEl TPHrOHOMETPHIECKHX Fa. 1,83 Ta, VI 42
ypapHeHu#l {(oMamHAgA ¢AMOCTOATENE-

Hasa pabora)

C-18. Ilpocreiimne TpuroHoMerpudeckne (Mm. I, §3 |Tm VI, §5, | 43
HePABeHCTE& 10 xa.

C-19*, Metoau pemrennsa Tpurosomerpu- (I'n. 1,83 (Fn VI, §5, | 45
JeCKHX HEDABEHCTB {JOMAIIHAA CAMO- 10 xn.
C¢TOATenbHAA paboTa)

K-3. TpuronoMeTpuuecKue ypaBpHeHHS, T, 1 I'n. VI, §5, | 46
HepPABEHCTBA, CHCTEMBL 10 xi.

AareGpa 49

C-20. Kopetb n-o#i crenesn M ero ceoiicrea (T'n. IV, § 9 [Ta. VIII, 49

§4, 11 xa.
C-21. Hppanuonanousle YpaBEeHNS Im, IV, § 9 |Ta. VIIL, 52
§ 4, 11 xx.

C-22. HUppanuonansHele HepapenceTsa. Cue- |Fa. IV, § 9 | Tn. VIH, § 4, 54
TeMbl HPPAIMOHAIBHLIX YPaBHEeHNH In, IX, 11 &,

C-23*. MeToarl pemieHysa HPpaIuoOHAND- I'm. IV, § 9 |Ta. VIII, 56
HBIX ypaBHeHuW#, HepaBeHCTB, CHCTEM IX, 11 ka.
{XOMATIHAA CAMOCTOATEALHAN PaloTa)

C-24. OSofmenue noHATHA CTENEHK n. IV, §9 |Ta. VI, 58

X, 11 xa.
K-4, Crenenu u Kopaun Ta.1V,§9 (Ta. VIII, 61
IX, 11 xa,

C-25. IloxazaTencHule ypabHeHud. Cucre- |Ta. IV, Ca. VIII, 64
Mbl NOKABATEJLHLIX YDABHEHMH § 10 § 2, 11 kn,

C-26. IIoxaaaTencHEle HEPABEHCTBA Ta. IV, Ta. VIII, 66

§10 §2, 11 xa.

C-27*. MeToanl pemennsa nokasarenbanrx |Ta. IV, Ca. VIII, 67
ypapHeHH# 1 HepaBeHCTE (aoMamuaa | § 10 §2, 11 xna.
CaMOCTOATeNLHAA pabora)
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| C-28%, IoxaaaTe bHO-CTENEHHBIE ypapHe- |I'a. IV, Ca, VIII, 69
HHMA M HepaBeHCTBA (IOMaluHAA camo- (§ 10 § 2, 11 ra.
cToATeAbHaA padora)
K-5. ITlorazaTensHas GyHKIHA Tn. IV, Ta. VIII, 70
§ 10 11 xa.
C-29. Jlorapudm. CroiicTea norapudmMos Ta. IV, Ta. VIII, 72
§10 §1, 11 xa.
C-30. JlorapudMuvecKne ypagHeHnsd H Ta. IV, Tn. VAL § 2, 75
CHCTEMEL § 10 T IX, 11 ko,
C-31%*, IlpnMenenue norapudmoz B pemennn | Tu, IV, Ta, VIII, 77
TPAHCHEHACHTHRIX YpaBHeHMH H cucteMm |(§ 10 Ta. IX,
(moMANTHAA CAMOCTOATEILHAA paGora) 11 wu.
C-32. JlorapndmuuecKkne HepaABEHCTBA Tn. IV, Fa. VIII, 78
§ 10 §2, 11 xn.
C-33*. Metonb! pemerua rorapugmuaec- |Ia. IV, Fa, VIII, 80
KHX YPARHEHHi, HEPARCHCTB, CHCTEM §10 IX, 11 ®a.
{ZoMamIHAA CAMOCTOATENLHAA padora)
K-6, Jlorapudpmuueckaa byHroua Ta. IV, Fa. VII[, IX | 82
§ 10
C-84. O6061meHne NOHATHA MonyaA. ¥Ypag- |Ia, II Fa. IV, 85
HEHUsS ¥ HeDABEHCTBA C MOAYJIEM 10 ra.
Havana anamnza 88
C-35. BeluAcAeHHe MPeNesioB YACIOBLIX Tn. II Ia. 1V, 88
nocaenoBaTeAbHocTe n pynxnnii., He- 10 xa,
HPepRIBHOCTE (PYHKIANR
C-36. Oupenenenne npouasoguoii, IIpo- I'n.II, §4 |Fn.V,§1, 91
creliiie MPABHIA BHIYHACICHHA OIPON3- §2, 10 xa.
BOAHBIX
C-37. [Npouseopasie TpurooMerpuyeckux |[Fm I, §4 [I'm. V,§1, 04
U CHONMHBIX GyREOpd § 2, 10 ki,
C-38. TeoMeTpPHYECKHH K MeXaHHueCKHi I'n.1I,§5 |Fn.V,§1, 97
CMEICA OPOASBOTHON § 2, 10 ra.
K-7. Ilponsponuas Tn, IT In IV, 10 ki | 101
C-39, Hccaenosanue GpyHKINA HA MOXO- I'm.IIL§6 |Fn.V,§3, [104
TOHHOCTE H DKCTPEMYME! 10 %,
C-40*, onomwmrensHoe Aceneaopanne ¢oyex- (Tn, I, §6 jT'm. V, § 8, | 106
IHH (AOMAINHAA CAMOCTOATENbHAA paboTa) 10 ®n.
C-41*, IocTpoenne rpadHKOB QYHKIUH I'm. 11,§6 [Tn. V,§3, [108
(AOMAINHAA OpPAKTHYeCKasa paboTa) 10 xa.
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C-42. HamBonemee u HauMeHblree spave- |Toa, I, §6 |Ta. V, §3, | 109
EuA QyHEOUH. JKCTPEMANELHEIE 3a889KH 10 k.

C-43*, Habpanunie sagauu audpepenuu- |, II Ta. V, 112
AJBHOTO HCUHCTeHHA (TOMAIIHAS CAMO- 10 ri.
CTOATEbHAA pafoTa)

K-8. IIppMetdenue IponsBogHOM Lo, II Tn. V, 10 xn. { 114

C-44. Ileppoobpasnan. BriuncaeHue nepeo- [Ta, IIL, § 7 (T, VII, § 1,115
0DpasHBIX 11 xa.

C-45. Onpenesnenuntii naTerpan, Boruuene- |To, III, § 8 |Tn. VII, § 3, | 117
HHe Lolnaieil ¢ moMolIbio onpeieieH- 11 xan.

HQI'0 HHTErpaia

C-46. IIpumeHenne neppoobpasnodi u me- |Tan. III, § 8 |T'n. VII, 119
Terpasia 11 xn.

C-47*, Na6panunle 3a1a4d HAHTerpaasEoro |Ta. IT1 Tn VII, § 2,(122
HCUYNCAeHNA (AOMAIDHAA CAMOCTOATENE- § 3, 11 K.

HadA paboTa)
K-9. I[Tepeoobpasnas m HETErpan I'n. 111 Ia. VII, 125
11 Ka.

C-48. IIponssogHas M neppoodpasHan mo- |Ia, IV, Ta. VIII, 128
KasaTeJabHOH PYHKIKNN § 11 § 83, 11 ki,

C-49. MpouspogHad H NeppooGpasHad go- jLa. IV, Ta. VIII, 131
rapudvmdecKoll GyHRIMM §11 § 3, 11 xa.

C-50. CrenenHad GyHKIUA n. IV, §9 |Ta. VIII, 134

§ 4, 11 ka.

C-51%*, NononnntenpHrule zagaun matema- |Ln. III, IV |Ta. VII, 137
THYECKOIrQ aHAAH3a (JOMAaUIHAA CaMo- VIIL, 11 xo.
CTOATeNLHAA paboTa)

EK-10. IIponssoanas u nepeoobpasHaa mo- |Tu. IV, In. VIII, 139
KasaTeJbHoOH, morapudmmueckoii u cre- [§ 11 11 xa.
neuHo# hyrruuii

KomnnercHsle YRCHA 143

C-52. IoaATHe KOMIJIEKCHOTO YHCA. —_ I'm X, §1, (143
HeficTBHS ¢ KOMILUIEKCHEIMEA YACIAMH B 11 xax.
anreGpangeckoll gopme

C-53. Mogyab M apryMeHT KOMNJIEKCHOTC | — Ta. X, §2, |147
yiexa, JHelicTena ¢ KOMIIEKCHBIMHA 11 xa.

YucAeMHE B FeoMeTpHueckoil dopme

C-54. TpurodHoMeTpHueckad bopmMa KOMN- | — 'm. X, §2, {149

JAEKCHOrO uHcaAd. Popmyna Myaspa 11 g
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C-55%, HononHUTEALHEIE 3a0a9H ¢ KOMII- Ia. X, 153
JeKCHBIMHE YHCJIAMH (QOMAINHAA CAMO- 11 i
cToATeNRHaA paGora)

K-11. KoMniaeKcHBIe YACIE I'an, X, 154

11 kn.

KomGruaropuxa 158

C-66. Muo:xecrsa. Onepauny Eaj MHOMEC- Ta. XI, 158
TBEMH 11 wa.

C-57, OcHoBEEIe POpMYEI KoMOHHATO- Ta. XI, 161
pukH. [Tpocrelinine KoMGuHaTOpHEIE 11 xi.
sanavu

C-58. Burom Heiotona. Ceoltcra Sunomu- Ta. XI, 1856
AJBEKX Ko HIHeHTOB 11 ka,

C-59. KomOuHaTopHEle sagaun. [Ipasuno Ta. XI, 187
CYMMEl H NPaBHIO NPOUIBEACHUA 11 ra.

C-60*, JonorHuTeAbHEeE 38J84H TIO0 KOM- I'n. XI, 170
SuHATOPEKe (JoMANINAA CAMOCTOATE L. 11 gan.
Has pabora)

K-12, DneMeHTH KOMOHMHATOPUKHN Ta. XI, 171

11 »a.

Teopus sepoaraocrei 176

C-81, Kxaccuueckan BepoATHOCTL. He- T'a. XII, 176
noabaoBaH#e GopMyn KOMOGHHATOPUKK 11 xa,
npa BLYMCIEHNH BEDOATHOCTH

C-62. TeopeMH! CAONMEHHA H YMHOMXKSHUA T'n. XII, 178
BEPOATEOCTEN 11 xa.

C-83. BepoaTHCCTh 0CYINSCTBIISHNA XOTH T'a, X11, 181
OBl OAHOTO U3 HesaBHCHMEIX cOBBMTHIL, 11 xn,
Cxema Bepuyanu

C-64*, onoaunTeNsHele IIABE TEOPHH T'n. XII, 183
BepOATHOCTeN (IoMAIIHASA CAMOCTOA- 11 xa,
TelbHasA palora)

K-13. DneMeHTH TeOpHU BeposTHOCTON Tn. XW, 11 xn. | 186

OTBETBI 190
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paboram

JIHTEPAT¥PA 218
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