AATEBPA
HAYAAA AHAAH3A




A.Il. Epwosa, B.B. I'ot060podbro

CAMOCTOATEJIBHBIE
U ROHTPOJIBHBIE PABOTBI
110 AJITEBPE
H HAYAJIAM AHAJIA3SA
AJAd 10—-11 RJIACCOB

5-e uzdanue, ucnpasaenroe

Pexomengosano
HayuHo-MeTOgHMUYECKUM COBETOM TI0 MaTeMaTHKe
Munucrepcrsa o6pasoBanusa u Hayku Poccuiickoit @eaepanuu
B KauecTBe yuyeOHOro ocodus s o0lmeodpa3oBaTeIbHbIX
yu4eOHBIX yUpeKaeHuit

MockBa
HJIEKCA
2013



YIR 372.8:514
BBK 74.262.21-26+74.202
E80

PenenzeHTrI:

IO.B. 'andenwv, JOKTOpP GUKKO-MATEMATUUECKUX HAVK,
npodeccop XapbKoBCKOro HanmmuoHaIbHOTO YHHUBEPCUTETA
uM. B.H. Kapasumua;

E.E. Xapukx, 3acny:KeHHbIH YYUTEIb ¥ KDAUHBI,
npenojaBaTesbh MmaTeMatTuku PMJI Ne 27 r. XapsKoBa
A.D. Kpuxcanoscruil, 3acay:KeHHBIH yUUTENb Y KDAUHEI,

npenojaBateans MmaTematuku COYBEK Ne 45
«AxajeMryecKas rHMHA3HA» I'. XapbKOBa

ITepenevamrka omdenvHblx pas3denos U 6cezo u3darnus — 3anpeujeHa.
J1w6oe Kommepueckoe ucnonviosanue 0anHozo u30aAHUS
B03MONCHO MONABKO C pa3peuterHus usdamens

Epmoga A.Il., l'onoGopoasxo B.B.

E80 CamocTosaTelbHBIE H KOHTPOJIBbHBIE PaOOTHI 10 aarebpe
H gauvajgaM amanamsa aaa 10-11 kaaccos.— 5-e usf.,
ucnp.— M.: HJIIEKCA, — 2013, — 224 c.

ISBN 978-5-89237-322-7

ITocobme comepsKHUT CaMOCTOSITeILHBIE U KOHTPOJIbHbIe pabOThl IO
BCEM Ba)XHEHIOINM TeMaM Kypca maTeMaTuku 10-11 knaccos.

Paborer cocToAT 13 6 BADHAHTOB TPeX YPOBHE CIOXKHOCTH.

JqunakTHueckHe MaTepHajbl IIpefHAa3HAYEHbLl JJA OPraHU3aIUH
AuddepeHINPOBaHHON CAMOCTOATENLHOHN paboThI yyalmuxcs.

YIK 372.8:514
BBK 74.262.21-26+74.202

© Epmosa A.I1.,

Tono6opoarko B.B., 2010
ISBN 978-5-89237-322-7 © UJIEKCA, 2010



IIPEAUCJOBHE

OcroaHble 0cOGeHHOCIU NPednazaemoz0 COOPHUKA CAMOCMOAMENLb-
HbLX U KOHMPOJbHbLX pabom:

1. COOpDHUK COXEPIKUT NOLHbLIL HAGOP CAMOCMOAMENbHbLX U KOH-
MmposbHbLX pabom no cemy Kypcy anzebpv. u Hauanr anaruida 10—
11 kaaccos8, Kak OCHOBHOMY, TaK U YIJIYOJeHHOMY.

KouTpoapuble paboTel paccuuMTaHbl HA OJHUH YPOK, CAMOCTOATE/b-
Hble paboTel — Ha 25—40 MUHYT, B 3aBUCHUMOCTHA OT TEMbl U YPOBHA
MOATOTOBKH YUalTUXCSH.

2. COOpHHK IO3BOJSAET OCYIIECTBATH JudepeHIPOBAHHBIN
KOHTpOJIb 3HAHWI, TAaK KaK 3afaHUs paclpelesieHbl IO TPEM YPOB-
HAM cJIoKHOCTH A, B u B. YpoBenb A cOOTBeTCTBYET 0053aTEJIbHBIM
NpOrpaMMHBIM TpeGoBaHUAM, B — cpelHeMy YpPOBHIO CJIOKHOCTH, 3a-
JaHUs YpPOBHS B IpenHasHaueHsl JJIsI YVUEHUKOB, NPOABJSAIOIIAX I10O-
BBIIIEHHLIHI MHTepec K MaTeMaTHKe, a TaKyKe AJs HCIOJIL30BAHUSA B
KJiaccax, IIKOoJaxX, ’MMHA3uAX U JHUIEeAX ¢ YIJyOJeHHBIM HU3y4YeHHeM
mateMaTuku. [1sg Ka)I0ro ypoBHSI MPUBEAEHO IBAa DACIOJIOXEHHBIX
pPAZOM DaBHOLEHHBIX BapuaHTa (KaK OHM OOBIYHO 3alMCHIBAIOTCS HA
JIOCKe), TTO3TOMY Ha YPOKEe JOCTaTOYHO OJHOM KHHUTU Ha IapTe.

3. Kak npasusio, Ha 0OJHOM pa3BOPOTEe KHUTW IIPUBOLATCA 0ba Ba-
pHaHTa BCceX TpexX YPOBHeH CJIOKHOCTU. Diarojaps aroMy ydaniuecd
MOT'YT CPaBHHUTb 3aJaHUA PasjUYHbLIX YPOBHEH U, ¢ pasdpenieHUd y4H-
TeJsl, BIOpATh NOAXOIAINNI O cebsl YPOBEHb CJIOMHOCTH,

4. B KHUTY BKJIIOUEHBI OOMAULHUE CAMOCMOAMENbHbLE UL NPAKMU-
vecrue paﬁombl, cogepxaluue TBOPUECKHNE, HEeCTaHAapTHEIC 3aJavin I10
Ka)XI0oH M3ydyaeMoOH TeMe, a TaK)Xe 3aJadd IIOBbINIEHHOH CJIOYKHOCTH.
OTH 3amaHus MOTYT B IIOJJHOM 0ObeMe WMJIM YAaCTHUUYHO IIpeaJaraTbecs
ydauiuMcsa B KayeCcTBe 3aUeTHBIX, a TaKiKe MCIOJIb30BAThCA KaK JO-
NOJIHUTEJbHBIE 3aJaHUA AJsS NPOBeAeHUs KOHTPOJLHBIX pabot. Ilo
YCMOTPEHUIO YUUTEJS BBINOJIHEHNE HECKOJbKUX HUJM farke OJHOIo Ta-
KOro 3aJJaHUs MOXKeT OIeHUBATLCA OTJIHYHOIM OIeHKOH.



OTBeTHl K KOHTPOJbHBIM U JOMAIIHNM CAMOCTOATEIbHBIM paboram
NPUBOJATCA B KOHIIE KHUTH.

5. Temarnka M coaepkaHue pabOT oOXBAaTHIBAIOT TpeboBaHUA
BCEX OCHOBHBIX OTEUECTBEHHBIX Y4YeOHMKOB ajireOphbl M HaualJl aHa-
auda 10—11 waacca. [Ina yaob6cTBa MoJb30BaHWS KHUTOH IIPUBO-
AUTCA Tabauila TEMATHUYECKOTO pacupeneneHUs paborT mo yueOHHMKaAM
A. H. Koamoroposa u ap., H. . Buneuxkuna u ap.

Ham agpec B HarepHere: www.ilexa.ru.



TPUTOHOMETPHASA

C-1. ONPEAENEHUE U CBOUCTBA
TPUTOHOMETPUYECKUX ®YHKLUW.
rPAO0YCHAA " PAAUAHHASA MEPbI YA’

BapuaHnt A1 Bapunaut A2
[ 1)
Beruucaure:
a) 2cosGO°—tg§; a) ctg45°—2sin£—;
6) sin(-420°). 6) cos(-750°).

2]

CpaBHUTE 3HAYEHHA BBIPAKECHHI:
. 8n 4n .
a) sm? u cos 90°% a) cos? u sin180°%

0) sinE u E. 0) T ncosE.
2 3 3

3]

Hajinure HanGoJpIee 1 HAUMEHbIIIEE
3HAYEeHHS BBIPAKEHUA:

0,5coso + 2. 3sino —1.

BapunaunTt b1 Bapuant b2
Beruncaure:

a) 2cosSO°ctg60°—sin3?n; a) 2sin60°tg 30° —cosm;

*

Asropnl ofpamialoT BHUMaHUE Ha TO, UTO paboThl IO TPHIOHOMETPUU TI0

YPOBHIO CJIO}KHOCTH OPHEHTHPOBAHLI HA YYAIIUXCS, U3YUYABIIUX HaYajia
TpuroHomeTpuu B 9 kiacce. [lns yuammuxcs, BliepBble M3Yy4YaIONIUX OCHOB-
HBIe (QOPMYJIBI TPUTOHOMETPHH, PEKOMEHJIyeM Habop CaMOCTOSITEIBHBIX

pabort, IpeaI0KeHHbIN B cOOpHUKe aBTOPOB 1y 9 Kiacca.
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sin 390° - sin (-390°) 5 ctg 405° — ctg (—-405°)
tg (-765°) ) 2sin (-750°)

12)

CpaBHUTE 3HAUEeHUSA BHIPAKEHUNM:

25m, 1ln 4n
a)cos—tg—— a)sinl,2n ctg— wu
Jeos T3 Ty T ) £
sin (-330°) ctg 100% cos (—300°) tg 110%
6) cos2° u cos2. 6) sin4d u sin4°.

(3]

Hpn KaKMX 3HAYEHHAX a4 BO3ZMOIKHO

PaBeHCTBO:
sinx =a*+17? cosx =-1-a*?
BapuwauTt B1 Bapuwaut B2
(1
Beruucaure:
a) sin(—-45°)tgg+ a) cos(—g)tg 45° +
T
+cos (—45°) ctg —; +sin (— z ]ctg 45°%
6 3
I 6
5) C03540° —sin810° 6) SIh 5 —cosbn
on on )
ctg— —tg| —— tg 540° —ctg| ——
(2
CpaBHHUTe 3HaAYEHMSA BHIPAKEHHM:
a) sin2cos3tg4 u cosh; a) cosltg2ctg 3 u sin4;
6) sin200° u sin(—200°). 6) tg(-100°) u tg100°.

(3]

HpH KaKHUX 3HAYCHHAX d HepaBeHCTBO



Camocrontensnas patora C-2

sinx<a’-a-1 cosx2a’~-3a+1
BBLINOJHAETCHA MPH JT1060M 3HAYEHHH Xx?

C-2. TPUTOHOMETPUYECKUE TOXAECTBA

Bapuant A1 BapuwaHTt A2
1

H3zBecTHO, UYTO

sina:0,8n0<a<g. cosa=0,6n0<a<g—.

HailiguTe 3HaYeHHs Tpex JAPYrux
TPHTOHOMETPHUYECKHX (PYHKIMH yria d.

2]

prOCTHTe BbIpaKeHue:

a) sin® o+ cos® a + tg? B; a) tgPctgP —sin® a;
6) tg o -(1~sin2 (x). 0) Ctga+sin2a+0032 Q.
ctg o tg o
JlOoKa’KHTe TOXKIECTBO:
1
_+tg_a=tga. 1+cﬂ=ct’ga.
1+ctga 1+tga
BapuwaunTt b1 BapuwaHnTt b2
H3BecTHO, UTO
3 T 4 3n
tga=——um —<a<m ctgao=—— U — <o <2m
4 2 3 2

Hajigute 3HaYeHNs TpexX APYTHX
TPUIOHOMETPHYECKNX QYHKIMH yria o.



8 TPUTOHOMETPHS
YnpocTuTe BhIpaskeHue:
1 .
a) —5— — ctg® o — cos® B; a) —— —tg’ o —sin’ B;

sin® o
6) (cte® o — cos’ a)[

13)

cos? o

JJoxamxuTe TOMKIECTBO:

cos’ o —sin* o

(I_sina)(L+sina)

+2tg’ o =

2

Bapuaunrt B1
(1)

HazsecTHO, UTO

25sin’ o+ 5sina—-12=0

T
U —-—<O0<T.
2

Cos O

Ccos™ O 1
—1). 6) (tgza—sinza)( — —1].
sin™ &

sin* o - cos? o
(1-cosa)(1+cosoa)

+2ctg’ o =

sin? o

Bapunaunt B2

25cos’ a—5cosa—12=0

" ~3—E<oc<2n.
2

Hajinute 3HaYeHUsT YeThIPEX OCHOBHBIX
TPUMTOHOMETPHYECKHX (PYHKIMH yria d.

(2

YnpocTuTe BhIpaKeHHe:

.8 6 8-38cos’a 6 . ¢ 8sinfo-3
a) sin” o+ cos” O+ —————; a) cos” O +sin” o0 - —————;
l1+tg°a l+ctg’a
2 _ 2 12 4.2
6) ctg’p- 208 B, 0 tg'p- S BB R
sin“B-tg" B cos” B —ctg® B

13

JJoxamuTe TOMKIECTBO:

sino—cosf _ sinf3 - cosa
sinp+coso sino +cosP’

sina -sinf3  cosP—cosa

cosP+coso  sino +sinf
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C-3. ®OPMYIJIbl NPUBEAEHUA.
®OPMYIJbl CNOXEHUA

Bapuaunt A1 BapuaHnTt A2
1]
Brrunciure:
a) sin 300°; a) cos210°;
0) cos62°c0s28° — sin62°sin 28°. 0) sin112°0s22° — sin22°cos112°,

(2]

¥YnpocTHTe BHIpAaKeHHE:

cos 3n + o
2) 2 : 2) sin (2n — o) .

sin (1 — o) (n )’
cos| - + O
2
0) lsinon—sin L . 0) Qsina—cos E—oc .
2 3 2 4

(3]

Joxaxnure TOMXKIECTBO:

sin o cos 300 — cos o sin 30l = sin4osin o — cos40.cos o =
= cos ﬁ—2oc. = sin 3—n+5oc.
2 2
BapuaunTt b1 BapvwanTt B2
1)
Boeruucaure:
a) sin % + cos 240°; a) cos 10?“ + sin 150°%
c0sH2°cos7° +sin H52°sin 7° 6) sin 72°co0s12° —sin12°cos 72°

sin 29° cos 16° + sin 16° cos 29° cos18°¢c0s12° —sin18°sin12°
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TPHUTIOHOMETPHA

2]

YpocTHTe BHIpAaKeHHe:

tg(n+a)sin(g —a]

(3n J |

cos| —+ o

2

6) sin(a — 30°) + cos(60° + o).

13

a)

JloKkaxuTe TOXKIECTBO:

cos(2n—-o)  tg40°+tg5°

Sin(gﬂ) 1-tg40°tg 5°
2

Bapunaut B1

Beruucaure:

a) sin530° — cos % ;

8in 21°cos 9° + cos 159° cos 99°
sin 20° cos 10° + cos 160° cos 100°

2]

tg(E—akin(ZR—oc)
2
a) ;

cos (1 + o) ’

6) cos(60° — a) — sin(a + 30°).

cos sm o}
2 _ tg55°~tg10°

sin (n - o) T 1+tg55°tg10°

Bapvant B2

a) cos770°—sin —z—g—n;

sin 22°cos 8° + cos 158° cos 98°
sin 23°cos 7° + cos 157°¢cos 97°

Y IPOCTUTE BBIPAKEHHE;

cos(n—oc)cos(':%t —B]

) tg (m+ o —B) *
cos(E +(x)cos(2n—B)
+ 2 ;
tg (m+a-B)

sin(m— oc)sin(':%t —B)

T
ctg|l ——o +
g| 5 B

a) +

sin (g + a)sin (2m +B)
+

ctg(g—ow[})

.
b
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6) sin (o +P)sin{o-p)+ 6) sin (o - B)sin (o +B) +

+cos® o + sin? B. +sin® B + cos® a.

(3]

JoxaxkuTe TOXKIECTBO:
tgotgP+ tg (o +p) - (tga+tgP) =
+(tg o+ tgP) ctg(a+P)=1. = tg (o + ) tg o tg P

C-4. ®OPMYNbl ABONHOIO "
MOJIOBUHHOIO YINA

Bapunaunt A1 Bapunaunt A2
(1
Boruucaure:
a) cosZE—SinZE; a) 2 8in - cos —:
8 8 12 12
6) 2cos?15° tgl15°. 6) 1 — 2sin? 22°30'.

(2]

Haiinure cos2a, ecan
sino = -0, 6. coso = 0,8.

13

YnpocTuTe BhIpaskeHHe:
1-tg’o 2tg o

tg 20 -
g 1-tg’a

(1 +cos4a).

. o o

4 sin — cos —
2 2

o

JoxaxkuTe TOKIECTBO:
sin2a — tgo = cos2a tga. ctgo - sin2a = cos2 a ctga.
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Bapuwaunrt b1 BapuaunTt b2
Beruucaure:
a) 4 s1nEcosZE a) cos’ 5t _ sin* éT—[;
12 12 12 12
g) Sin1s”_cosl5® 6) ctg 15° — tg 15°.

sin 5° cos 5°

(2]

HasecTHO, uTO

cosa = —0,28 cosa = 0,28

U o — yroa II uersepTH. u o — yroJ I geTBepTu.
., L . o

Haisinure s1n§ . Haiigure COSE .

(3]

YnpocTtuTe BhIpaxeHHe:
1-4sin® acos® o

4 sin oo cos® o0 — 4 sin® o cos o.

2cos’ a1
JoKka:xure TOXKAECTBO:
__tg‘L = cos 20, _tg__2_(_xt_g(}_ = sin 20.
tg20-tga tg20-tga
BapuwauTt B1 BapuaHTt B2
Breruucaure:
a) sin 75° sin 15°; a) cos 15° cos 75°%
0) cos - —sin - |x 0) cos£+sinE X
12 12 8 8

o 3 T 3 I
X COS — + Sln — X| cos® — —sin® —
( 12 12) ( 8 8)
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(2]

H3sBecTHO, uTO

2 o ) 1
cosa=—ul<a<—. sinao=— unu0<a<-—.

J5 4 J5 5r 2
Haiigure tg(n + 4a). Hangure ctg(?n—él(x}

©

YupocTHTE BBIPAKEHHE:
CcoSs O cos 40

sind4o - tg 200

ctg @ sina
2

(4]

JloxaxKuTe TOMKIAECTBO:
1

sin 2o

ctga —ctg 2o = 1+tgotg 2o =

cos 20,

C-5. TPUTOHOMETPUYECKWUE ®OPMYIbI
NMPEOBPA3OBAHUA CYMMbI B
NPOU3IBEAEHWE U NPOU3BEANEHUA B CYMMY

Bapuaut A1 Bapuaut A2
(1

IIpeoGpa3syiiTe BhIipakeHHe

a) B Ipou3BeJeHNe:

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

cos 3a cos 2a. sin 5a cos 2a.

(2]

YupocTure BhIpakeHHe:
sin3o +sina a) cos 40 + cos 20

- ’ . . ’
Ccos 30, — cos O sin 4o — sin 2o
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6) 2sin35° cos10° — sin25°, 0) sin25° sinb° — 0,5co0s20°.

13

JOKaKNTe TOMXKIAECTBO:

sin4a + 2cos 30 —sin 200 cos o + 2cos 20 + cos 300
cos 40 — 2sin 3o — cos 2o sin a + 2sin 2a + sin 3o

= —ctg 3a. = ctg 20
BapwaunTt B1 BapunaunTt b2

o

HaiauTte 3HaueHUe BHIpAKEHHUS,
HCIIOJIB3YH NpPeICTABJIEHHE TPHU-
TOHOMETPHUYECKHX BBIPaKeHUH B BHUIE

a) NpoU3BeACHUA:

cos18° + cos 42° cos 29° —cos 91°
c0s12° G cymmer: sin31° '
sin 105°sin 15°. cos 75° cos15H°.

12)

YrupocTHTEe BHIpaKeHUE:

. (= . (2r . (= . (3=;
a) sin| ——o |+sin] — - o |; a) sin| —+a |-sin| —+ o |;
3 3 4 4

6) 2cos(a +B)cos(o—PB) - 6) 2sin(a +B)sin(o—p)+
~-1+2sin®p.
+2cos’ o — 1.

13

JLOKaKHUTEe TOKIECTBO:
2sin3a.coso —sin 200 2 cos 30 cos 0L — cos 200
cos 20 — cos 60 - sin 6o — sin 20 B
B 1 B 1
~ 4sinocoso ~ 4sinocoso
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Bapuaut B1 BapuauTt B2
Brruncaure:
. m . W .5t . 2m
s1nﬁ—s1n§ s1nﬁ+s1n5
) n n’ a) 51 2n’
COS — — COS — CcOS — + COS —
18 9 18 9

0) cos e cos ?E , ecii coso =0,6. 6) sinasin3a,
2 2
9 ecau cos 2o = -0, 8.

YupocTuTe BBIpaKeHHE:

sin 60, — sin 40 + sin 200 a) 4 sin 3o.sin 20
b

a ’
) 4 cos 30.cos 20 sin 4o — sin 6 + sin 2a
6) (tga+tgP)x 6) (ctg o+ ctgP)x

x (cos (o + B) + cos(a - B)). x(cos (o —B) - cos (o +B)).
o

JlokaKnTe TOXKIAECTBO:

sin A +sin B C cos A —-cosB C
cos A + cos B 2 sin A —sin B 2

ecan A, B u C — yrasl TpeyroJbHHKA.

C-6*. AONONMHUTENDbHbIE
TPUTOHOMETPUYECKUE 3A0A4YU
(AoMawHAA camocToATenbHan paboTa)

BapuwaHnt 1 Bapuaunrt 2

o

BeruucanTe, HCIOJNB3Yyd YMHOMXKEHHME H
JeljleHHe HA NoAXoJdllee TPUTOHOMeT-
pHUYecKoe BHIpaskKeHHe:
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a) sin 18° sin 54°; a) cos 36° cos 72°;
2n 4T 6m s 2n
06) cos— +cos— +cos—. 0) cos— +cos— +
7 7 7
+ cos—TE + cos bm
(2] 5 5

YupocTuTe BhIpaXeHHue, UCIOJIb3YHd
t¢opmMyabI HOHNKEHNA CTEMEeHH:

. o 9m . o[ 1bm . 3m ,(11n
a) sin"| —4+ o |-sin“t —+0|; a)cos’|—-0|-cos|—+0|;
8 8 8 8

6) sin® 20 +sin® B + 6) sin® (o +B) +
+ cos (20 + B) cos (20 - B). + cos® (o — B) — sin 20csin 2.

13

Penrnte HepaBeHCTRO,
NPUMEHAA TPUTOHOMETpPHUYECKHe

npeodpa3oBaHUA:
a) cos(91° — x) cosx — a) sin(179° + x) cosx —
—sin(91° - x) sinx < 0; - ¢c0s8(179° + x) sinx > 0;
6) x2 + 2x c0s 3,5 sin0,5 — 6) x2 — 2x c0s6,5 cos0,5 +
—sin3d sin4 < 0. + cos6 cos7 < 0.

4]

OneHnTe 3HAYEHHE BBIPAKEHUIA,
MCITI0JIb3yA METOJ BEeNCHMA
BCIIOMOTATEJILHOr0 yrJja:

a) J3sino - cos o a) sin 2a + cos 2¢;
6) HScos 20+ 12sin 20 0) 7sina — 24 cosa.

(5]

HajiguTe 3HayeHHe BBHIPAKEHU,
HMCTOJb3YS YHUBEPCAJIBHYH) TPUT'OHO-
METPHUYECKYIO IO/ICTAHOBKY:

a) cos2aa, ecau tgoo = —3; a) sindoo, ecau tg2oo = 3;
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6) tgg—, ecqH sino +coso = l 6) tga, ecan
2 5 ) w 7
cos’ o—sin" o= ——.
25
K-1. NTPEOBPA3OBAHMUE
TPUTOHOMETPUYECKUX BbIPAXEHUU
Bapvwaunt A1 BapunaHnt A2
(1
Brruncaure:
a) 2sinﬁ—ctg—TE' a) 2cos§E+th'
3 6’ 6 3’
0) sinb56°cos34° + 6) cos111°cos69° —
+cos 56°sin 34°. —sin111°sin 69°.
(2]
HazsecrHo, uTO
37 J2 . J2
cos| —+a [= =, sin(m—o)=-—.
2 2 2
Haitnure cos2a. Haugure cos2a.
(3]
¥YnpocTuTe BHIpAKEHHE:
a) tg? o +sin’o - 12 ; a) ctg® o +cos® o0 — ——;
cos” o sin® o
6) cos30c+cosoc+:Zsinz o 6) s1n5oc—sma.ctga_1.
2cos Qo 2cos 3

o

Ilmcamwre TOMXKAECTBO:

1_tg2a=cos2a ctgzoc—1=M

cos® o sin® o
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(5]

Hajinure 3HaueHHe X H BLIPA3HTE €ro
B pagHaHaX, ecau 0°<x°<90° u

sin 32° + sin 28° = 2sin x cos 2°, cos 74° + cos 16° = 2 cos x cos 29°.
BapunaHTt B1 BapuaunTt b2
Briuucaure:
T n
tg — tg -
a) 3 —\/Ecosg; a) 6 + 2sing;
ctg X 4 ctg ~ 4
6 3
sin 50° + sin 10° 6) c0s25°cos 15° —sin 25°sin 15°
c0s 25°cos 5° + sin 25°sin 5° c0s 100° + cos 20° )

(2]

H3BecTHO, UTO
3 n e 1 3n
cos| —+o =0, —<o0o<T. sin|—+o|=—~uUnN<0<—.
2 2 2 2
Haiigure sin (60° — a). Haiigure sin (30° + a).

13

Y opocTuTe BRIPAMKEHHE:

. 2 2
a) | SR %982 ) osin’a;  a) 2cos’a- (tg acosa) —
tgo ctg o

~ (ctg asin cx)2 ;
. s . s
6) sin o — sin 3a (1 _ cos 4a). 5) sin o + sin 3x (1 + cos 4a).
COS (X — COS 3¢ COS O + COS 30

(4]

JdokakuTe TOMXKIECTBO:
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(5]

Haiinure 3HaYeHne x M BHIpA3UTE €TI0
B paaguaHax, ecau 90° <x°<180° u

sind7° + sin41° = 2 sinx cos8°.

Bapunaunr B1
(1

BriuHcianre:

tg 67° —tg 22°
1+tg67°tg 22°
+4 5in105° cos 105°%;

0) J»l—i(—:z—(ﬁ + cos 2.

(2]

H3secTHO, UTO

sin2a = 0,8 1 45° < a < 90°.

Harigure tga.

(3]

€c0s62° — c0s18° = —2 sinx sin22°.

Bapumaur B2

a) tg 29°+ tg16° 3
1-tg29°tg16°
-4 sin75°cos 75°%

6) 1/% + sin 4.

cos2o = 0,6 1 135° < o < 180°.
Haiigure ctga.

YnpocTHTe BhIpaxKeHHe:

4coso

a)

o o’
ctg? = —tg® =
g 2 g 2

6)

€cos O + cos 30 N sin o + sin 3o

sin 2o 1+ cos 20

o

I[orcamwre TOXKIEeCTBO:

. . (= L
4sinosin] —+ o {sin| ~-o |=

= sin 3a.

tg® 20 - ctg® 200
4ctg 4o

cosO —cos30.  sin o —sin3o

1-cos2a sin 2a

s s
4cosacos| —+0o jcos| —— |=

= cos 30.
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(5

Haijigute nBa 3HAYEHHA X K3 IIPOMe-
skyTra [—360°; 0°], ynoBaeTBoparomme
PABEHCTBY:

cos21° — cosH1° = 2sin x sin396°. sind°® + sin6b° = 2sin395° cos x.

C-7. OBLUUE CBONCTBA ®YHKLUUA.
NPEOBPA30OBAHUA FPA®UKOB ®YHKLIUMA

Bapuaunt A1 Bapuaut A2
[ 1)

B ogHOI cucTeMe KOOPAMHAT
nocrpoire rpaduku QyHKIMIHA:

Yy = cosx, y = sinx,
y:cos(x—g), y = 3sinx,
Yy = 2cosx. y =sinx + 2.

12)

Hasnute o6macts onpeaenenus GyHKIUU:
1
a) y=~vx+1; a) y=— .

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

13

Haiignte o6nacTh 3HaYeHUH (PYHKLIUHU:

y =sinx — 2, y = 0,5cosx.

BapuwaunTt B1 BapuwaHTt B2
(1

B oaHoOl cucTeMe KOOPAHHAT MOCTPOMTE
rpaduku GyHKIUML:
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y = sinx, y = cosx,
y= sin(x +g~), y = —0,5 cosx,
y=251n(x+§]. y=-0,5cosx + 1.

12)

Hajinure o6gacTh onpeneeHus

byHEIMM:
a) y= ;/; ; a)y=x2—4;
x° -1 x—-1
6) y = ctg 3x. 6) y=tg>.

2

13

Haijinure o6aacty 3HaYeHH QPyHKIIUN:

' '
=2cos|x+— |[-5. =3sin| x~-— |+1.

BapuaunTt B1 BapuwaunTt B2
o

B onHOM cHcTeMe KOOPAMHAT MOCTpPONTE
rpapuku GpyHKIUiA:

Yy =ctgx, y=tgx,
= 2ctg x—E =0,btg x+E
y 4 ’ y 1) 4 ’
T T
=|2ctglx——1{. =0,5tg|x+—|.
s se[x-) oo

12)

Haijiaure 06sacTh onpeaeieHHA

PpyHEIMK:
VX +6-x° V20— x - x°
a) y=——5—"—; a) y= ;

xt -1 4-x*
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1 1
0) y= p . 0) y=

cos® = — sin?
2

3]

Hajinure o6aacTe 3navenuii Gpysxmmun:

—4sin?|x-2|-3. ~4-6cos’|x+Z |
y ( 4) y 1

4 sin — cos x
2 2

N R

C-8. YETHOCTb U NEPUOAUYHOCTDb
dYHKUUN

Bapunaunt A1 Bapuant A2
(1)

Hoxaknre, uro pyHKuud fx) ABiadgeTcs
4eTHOM, a QYHKIHUA g(x) — HedeTHOH,

ecam:
f(x)=38x"-cosx, f(x)=2x"+cosx,
g (x) =sin2x + x°. g(x)=tgx—4x°.

2]

Haitaure HaMMEeHbIINH MOJI0KHTEILHBIA
nepuog QyHKIMH:

a) yzsing; a) y = cos2x;
6) y = tg 4x. 6) y:ctgg.

3]

Ha pucyHke n3o0paxeHa yacTh rpagu-
Ka ¢yHKIMNH, nMeomed nepuon T.
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HocTpoiiTe rpathuk 3TOH (PYHKIIMK Ha
npomexytre [-T; 2T). AAsagerca au
DaHHas (PyHKIIUA 4EeTHOM MJIM HeYyeTHOH?

y y

\/E

oi
S
o

BapunauTt b1 BapuaHTt B2
(1

Hcecaepyiite pyHKIHIO HA YeTHOCTh MJIH

HEUYEeTHOCTh:
a) f(x)=x®cosx; a) f(x)=x"sinx;
tg x ctg
6) f(x) = —£X.. 6) f(x)= 2B,
x" -4 x
HajiguTe HaMMEeHELIINH 110JI0OXKHTEILHABIN
nepuon QyHKIHUU:
a) y =sin4xcosx — a) y = cosbxcos3x +
—cos4xsin x; +sin Hx sin 3x;
x
3sin —
2co0s0,5x 3
0) y=——m. 0) y=——-
sin 0, 5x
cos —
5 ’
IToctpoiite Ha oTpeske [—3; 3] rpadux
yeTHOH (DYHKIUHU ¢ HAUMEHL- HedueTHOH QYHKIIUY Cc HAaUMeHb-
UIMM [OJIOXKUTEJbHBIM HepHu- UM II0JIOMKUTEJbHBIM IIepH-

oxoMm 2. ozoM 3.
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BapuvwaHTt B1 BapuwaHT B2
(1

Hccnenyiite GyHKINIO HA YeTHOCTh MJIH

HEYeTHOCTh;
a) f(x)=xtgx—sin® x; a) f(x)=x"ctgx +|sinx|;
2x° x° +x
6) f(x)=—"T—. 6) f(x)=—"—"—"-.
cosx —1 cosx +1
Haiigute HaMMeHBIINH ITOJOKHUTEIBHBIH
nepuos PyHKIMK: ’
X
tgx-tg 1-tgxtg0,25x
A VY g0, 251
1+tgxtg~§ gx+1gh,cox
6) y = 2sin2xcos x —sin x. 6) y = cos3x — 2cos 4x cos x.
IIpuBeauTe npumep
IBYX HEYeTHHIX IepHOIHYec- YeTHOH M HEYETHOH HepPHOAM-
KUX (QYHKIUH, IpPOU3BeAeHHE yecKNX QYHKIHWH, IIPOU3Bee-
KOTOpPBbIX — YeTHAas IIePHOIH- HHe KOTOPBhIX — HeYyeTHasd Iie-
YyecKasa GpyHKIUI, puogmdyecKkas QyHKIUA.

OTBeT moaTBEpaNTE JOKA3aTEIHLCTBOM.

C-9. MOHOTOHHOCTb ®YHKLWWN. 3KCTPEMYMbI

Bapuwaur A1 BapuwaHTt A2
(1

Hcnoan3ysa cBoMCTBA BO3pacTaHUA
H yOBIBAaHMA TPHIOHOMETPHYECKHX
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byHK1MH, CDPABHUTE 3HAYEHUA

BLIpAaKeHHI:

T T
a) tg— u tg—;
) 181y M

0) cosE u cos—3—15.
8 8

(2]

. T . T
a) sin— u sin—;
12

6

T 2n

0) ctg— u ctg—.
)g5 g5

Haiigute npoMeKyTKH BO3pacTaHMA

M yObIBAHHA, TOUKH 3KCTPEMYMa H
3KCTpeMyMbI (PYHKIUM:

y=2sinx +1.

(3]

dyaknua y = x) uMeer Mak-
cuMyM B Touke (x,; y,). Haitmurre
TOYKY MUHUMYyMa B MUHHUMYM
dyskuuu y = —3f(x).

BapuwanTt B1
(1

y=0,5cosx—1.

(3]

dyuknusa y = Ax) umeer Mu-
HUMYM B TOuKe (x; Y ). Haiinure
TOYKY MAaKCHMyMa ¥ MaKCHMYM
byskmpum y =—fx) — 2.

BapunaHTt B2

Pacnosoxure B MNopAaAKe BO3pacCTaHHA

yHcaa:
2r Y4 6m

a) tg—; tg—; tg—;

) tg 3 g5 g 7

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

(2]

. T ., n . m
a) sin—; sin—; sin—;
5 6 3

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

Hajinure npomMeXyTKM MOHOTOHHOCTH,
TOUYKH 3KCTPEMYyMa M 9KCTPeMyMbl (DyHKIIUM:

o o
=0,6sin|{ x——|. =3cos|x+—|.
v=0smn(<-5) y=seo )
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13

Hdana dyHruua y = fx), y KOTopoii
xmin = _1’ ymin = 1’ xmin = O’ ymin = _8’

x =2,y . =4. x =98y =10

ma. max

Haijizute TOUKH 9KCTpeMyMa M
IKCTpeMYMBI (DyHKILIBKHN

y=-"2fx +1). y = —0,5fx — 2).

BapunaHuTt B1 BapunaHTt B2
(1)

PacnosomxuTe 1aHHBIE UHCAA

a) B mopAAKe BO3IpaCTaHHUA:

th'tg@'ctg I 'thE' sinE'sin%'cosi'sinﬂt'
4> " 3’ 8] ~ 6’ 3’ 7777100 87
0) B mopsanke yo6bIBAHUA:
cos(-7); cos4; cos6; sin0,1. ctgg; ctgh; ctg1,8; tg0,9.

2]

Hajinure NpoMeKyTKH MOHOTOHHOCTH,

TOYKH IKCTPEMYMAa H DKCTPEMYMBI
PyHEKIIHM:

T T
y=lctglx+—|[-1. y=13tglx-—=[+2.

4 3

Henonn3ys onpegesieHUs, TOKAMKHUTE,

4TO:
ecan y = flx) — uerHaa PyHK- ecan y = flx) — HeuerHas
[us, BO3pacTalpuias Ha [IpoMe- dyHKIIMA, yOBIBalOIIasa Ha IPO-
KyTke [0; a], To Ha DpoMeRyT- MexKyTKe [0; a], To Ha npome-
Ke [—a; 0] dysknua y = —flx) KyTre [—a; 0] dyHKnua y =

TaK’ke Bo3pacTaer. = —f{x) Bo3pacraer.
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C-10*. N\CCNEQOBAHUWE ®YHKLNA.
FrAPMOHUYECKUE KONEBAHUA
(noMawHAA npakTu4yeckas pabdora)

HcecenenyiiTe (PyHKIIMIO M IIOCTPOMTE

ee rpauk:

YpoBeHb A
1) y =1,5sin2x;

x
2 = 2cos—;
)y p

3) y=—-tg3x;
4) y =0,5ctg 0,5x;

1
5 =sin—x-1;
)y 3

YpoBeHb B

1) y :sin(2x+g);

n X

2) y—cos(z——z—),
i
3)y——tg(3 6)

4) y = ctg(2x +%TE)+ 1;

n X
5 =sin| ——-—|;
)y s1n(6 2)

YpoBeHb B

. (x
sin| =+ = |;
53]

1) y=

’

6) y =2—-cos2x;

7) y=%tg2x;

8) y=—2ctg2?x;
x

Ny=1+tg—;

)y g7

10) y = -3cos1,5x.

2 2n
6 =1+cos|—x+—
Yy [3 3]

T

7 =tg|—-2x |;
Yy g(3 ]

X 7
8) y=2ctg|——— |
)y g(z 6)

9) y= 1—cos(2x—2—n];

10) y = —sin(1,5x+g).

6) y= 3cos(2|x|—g—);
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T
2) y=tg|2)x|+—|; 7) y=g ——%—;
4 3V1+ctg®2x

T 2x x
3 =3-2cos| ——— |; 8 =[tgl—{—-1;
)y (3 3J )y |4J
9) y=—ctg[2nx—f); g) y= 1318 2x
4 \/§+tg2x
5) y = —0,5sin 2x+§; 10) y=2/1__39i£_
2

K-2. TPUTOHOMETPUYECKUWE ®YHKUUN

BapuaHTt A1 BapumaHT A2
(1

ITocrpoiite rpadpur pyHKIHU

= cOoS x—E = sin x+—TE
y 4/ Y 3/

IToan3ysice rpadpukom, onpegeinTe:

a) HyaHu QyHKuMM;

0) TpOMEXYTKH YOBIBAHUA (HYHK- 0) IPOMEKYTKH BO3pacTAHHUSA
815158 OyHKIIUH.

(2]

Onpenenure, ABASETCH JHU GYHKIUA
flx) yeTHOH UM HeUYeTHOI, H HaliAUTe
ee HAMMEHBIIHH IMOJIOKUTEJILHBIN I1e-
pHMoa, ecu:

f(x)=%tg3x. f(x)=2—4cos—';—.
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3]

He BrIimonHAa mocTpoeHMi, HAUTE:

a) o0JacTh onpeaeieHHA U 00J1ACTH
3HaYeHUuH QyHKIMM:

Yy = 3sin x+1t- -2; y =0,5cos x—E +1,5;
6 3
6) TOYKHM 3KCTpPEeMyMa M 3KCTPEeMYMBbI
PyHKRIIHM:

y =-4sinx. y =—-2cosx.

4]

Haiinure o61acTs onpeneneHus

pyHKUIMU:
= [2cos? X -1. = [4sinZcosZ.
=y 2 Y=y Esmyeosy
BapunauTt b1 BapuwaHTt B2

o

HocTpoiite rpadpur QpyHKIMU
yzécosg—%. y =2sin2x + 2.

IHoanaysick rpacukoM, onpeneuTe:

a) Hyan PYyHKIHH;

0) TOYKH 3KCTPpEeMyMa M 9KCTPEeMYyMBI

PpyHKIMH.

(2

Haiigure obJacTs onpenesieHHa (PyHKIMH
M BBISCHHTE, ABJIAETCH JH OHA YEeTHOM
HJIHM HeYeTHOH:
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(3]

He BbInONHSAA mOCTpPOeHMi, HAlINTE:

a) ob6JacTh 3HAYEeHHH M HAUMEHBbIINH
MOJIOKUTEJILHBIN Mmepuoa (PyHKIUHU:

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

0) o0siacTh onpeeIeHUs M MPOMEKYTKHN
MOHOTOHHOCTH (QPYHKIUH:

y = tg2x. yzctgg.

4]

Haitgure o6aacTs onpeaeaeHus
U o0sacTh 3HaUeHMH (PyHKIHH:

B 1 1
y 1+ctg’x’ y_1+tg2x'
BapuauTt B1 BapuauTt B2

o

IMocTpoiiTe rpauk PyHKIUHA:

—lsin 2x—E = 2cos £+E
¥=35 4/ Y 273

IToaw3ysice rpaduKom, onpenesure
a) MPOMEKYTKH 3HAKOIIOCTOSHCTBA
pyHKIHY;

0) TOUKH DKCTPEeMyMa M 3KCTPEMYMBI
(PYHKIMH,

(2]

HcenenyiiTe Ha 4eTHOCTh U MEPUOAHY-
HOCTH (DYHKITHIO:

f(x) = cos4x + sin® x. f(x)zsin3x—tg§.
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He BHIMOJHAA MOCTPOCHHH, HAUTHTE:

a) obJyacTb 3HAYEHUH U MPOMEKYTKH
MOHOTOHHOCTH (DyHKI[MM:

Y =cosx ++/3sin x; Yy = sinx — cos x;

6) acuMnTOTHI M HYJIH QYHKIMM:

X T L8
=2t — +—|. =—ctg|3x—— |
o= 5 7] y=-otg(3e-7 )

4]

ITocTpoiiTte cxemaTnuecku rpaduk GyRKIUK

1+ cos2x 1-cos2x )
y:,/-T—+cosx. y= ———2——smx.

fAsnsnerca ju 9Ta PyHKIUA NEPHOTHYECKOH?
Ecium na, To HaMiauTe ¢ HAaMMEHBLIIMH
MOJIOKUTEJIBHBIH MEePHOS,.

C-11. OBPATHbBIE TPUTOHOMETPUYECKWUE

OYHKUUN
BapuaHnt A1 BapuaHTt A2
(1
Boruncaure:
a) arcsinl — arctg 0; a) arccos (0 — arctg1;
0) arccos —\/—5 + arctg| — L ; 0) arcsin| — l +arctg ﬁ
2 J3 2 3

2 V2
B) ctg arcsm7 . B) tg arccos? .

-e
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2]

CpaBHuTE yMucaa:

(1 1 J3 [ 3
arcsin| —— H arccos| —— |. arccos{——— | 1 arcsint| —— |.
2 9 9 2
(3]

Omnpenesmre, MeeT JIM CMBIC BbIpasKeHMe:

arcsin(x —1) npu x = /5; arccos (x + 1) npu x = —/3;
. 19 b8 1
x=0,9, x=sin|—-—|. X=C0S—; Xx=——,
( 6) 3 3

OTBeT 00BICHUTE.

Bapuaur b1 Bapuaur b2
Beruucaure:

a) arccos(—1) - 2arcctg 0; a) arcsin (—1) + 2arctg 0;

0) arcsin (— g ]+ arctg \/g; 0) arccos [— %)— 2 arcctg \/g;

. T T
B) arccos[sm (——ZJ} B) arccos(tg(—zn.

2]

CpaBHuTE UMCJIA:
sinl u arcsin 1. arccos0 u cosO.

(3]

Onpenennre, NpH KAKHX 3HAYEHUAX @
MMeeT CMBICJ BhIPpAKeHHEe:

arccos(2a — 1). arcsin(3a + 2).
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Bapuaut B1 Bapuaut B2

(1

Brruucaure:
a) arccos [tg %Tn ] —2arcsinl; a) arcsin (tg i_ﬂ)+ 2arccos g ;
0) sin| 2arctg 1 + arcctg V3 |; 0) cos| 2arctg J3+ arcctg 1

NE] ’ J3)

B) arccos (sin(arctg0) ). B) arcsin(cos(arcctg0) ).

(2

CpaBHHTE UHCcHA:
arctg(a — 1) n arctg(a + 1). arcctg a n arcctg (a + 2).

©

Haiigure o0acTh onpenesieHns (hyHKITHE:

y= \/—arcsin (x+1). y= \/g-arccos(x—l).

C-12*. NPUMEHEHUWE CBOWUCTB OBPATHbIX
TPUTOHOMETPUYECKUNX ®YHKUUNU
(AomaliHAA camocTosATenbHana paboTra)

Bapumaunt 1 Bapuaunt 2

o

Onpenenure, IPpH KAKKX 3HAYCHMIX
napaMerpa a BbOIOJHAETCH TOMKIECTBO,
H JOKAXKHTE ero:

a) sin(arccosa) = V1 - a?; a) cos(arcsina) = V1 -a?;
6) ctg (arctga) = 1; 6) tg(arcctga)= 1;
a a
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: a 1-a
B) tg(arcsina) = : B) tg(arccosa) = ;
1-a’ a
a a

r) cos(arcctga) =

Vi+a?’

. t
&) arcsina + arccosa = 5
Briuuciaure:

a) sin 2arccos—1——2— ;
13

1 5
6) ctg| —arcsin — |;
) cte| 3 13 )

B) sin| arctg 3 — arcctg [-— % J}

©

r) sin(arctga) =

.
’

g

+a

) arctga + arcctga = g

1 )
a) cos| —arcsin — |;
2 13

6) ctg| 2arcsin g );

B) COS arctg—;- — arcctg 3).

YunteiBada o6gacTs 3HAYCHHIT
apr(yHKUUH, BHIYHCIUTE:

a) arccos(cos 10) ;

6) arctg (ctg %’E ]

(4

a) arcsin(sin6) ;

0) arcctg [tg Zi—;—t )

Hailinure o6nacTs onpenesienus GyHKIMH:

a)y = arcsin(x?+x - 1) ;

6) y = arccosv2 - x.
(5

a) y = arccos(x? - 3) ;

6) y = arcsin

x -1

Haiigute o6aacTs onpenejgeHnsa H
o6sacTs 3HAYeHMH PyHKIMMU:

a) y = V-arcsin x;

1

a) y=—-—;
arcsin x
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6) y = 2arctg Vx. 6) y:g+2arcctg(~\/;).
0O
Peminre ypaBHeHHe:
a) cos (arccos (x+ 2)) = x%; a) sin (arcsin (4x - 1)) = 3x%;
6) 6arctg xT+1 = 2m; 6) 2arcctg (2x-3)=m;

B) arcsin(x2 - 4) = arcsin (2x + 4); B) arccos(x2 - x) =
= arccos (2x — 2);

r) (arcctg Jc)2 —6arcctgx+8=0. ) 2(arctg x)2 -
—-bHarctgx +2=0.

C-13. NTPOCTEULWINE TPUTOHOMETPUYECKUE

YPABHEHWA
Bapuaut A1 Bapuaunt A2
(1
Pemnre ypaBHEeHHE:
a) 2sinx:\/§; a) 2cosx =1;
0) cos(x+£)=—1; 0) sin(x—E]=1;
3 4
B) tg3x=—%. B) ctg§=—\/§.
(2

Hamaure nynau dbyHxkouu:

y:2sin(g—-xJ+1. yzﬁcos(g—x]le.
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Peuninte ypaBHeHue U HAMIUTE

€ro HauMEeHBUINH MOJIOMKUTENb- ero HaubOJBINUNA OTPHHATENb-
HBIA KOpEeHb: HBIN1 KODEHBL:
x T T
ctg — =ctg—. tgdx =tg(—— |.
g 3 g 6 g g ( 3)
Bapuwaunt B1 Bapunant b2

o

Peuinte ypaBHEeHME:
a) sin(x—§]+1=0; a) cos(x+§)—1=0;
J2

6)1—200s22x=—; 0) sinicosfz— ;

1
4
T T
B) Jgtg(g—x)z—l. B) \/§ctg(—3——xJ=——3.

(2

Haitaure Hyau pyHrmnu:
x T T
=ctg| —-+— [-1. =tg| 2x - — |+ 1.

13

PenmrTe ypaBHeHHe M HAHIUTE €ro KOPHHU,
npHHaAJJexKanue nmpoMmexyrTry [0; 7]

(sin 2x + sin g )(sin 2x -3)=0. (cos 2x + cosg](cos 2x+4)=0.

Bapuant B1 Bapuant B2
(1

Penmute ypaBHeHUE:

a) 4sin(3x—§]+x/§ =0; a) 4cos(§+g]+\/l_2 =0
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T X n T X T
0) ctg| = - — |=-ctg—; 0) tg| - —— |[=tg| = |;
)cg(3 2) g5 )g(6 3) g( 3]

B) cos(xsing)+0,5 =0,5. B) 0,5—sin(xcos§]=0,5.
He BhINOJHAA NMOCTPOEHMIA,
HalauTEe a6CIMCCHI TOYEK NepecedeHus
rpa¢ukoB GQyHKIUI:
\
f(x)=cos5xcos(x+gJ " f(x)=sin3xcos(x—§)—g "
g(x):sin5xsin(x+g)+73. g(x):cos3xsin(x—-§).

13)

OnpenenuTe KOJIMUYECTBO KOPHEH ypaBHe-
HHUSA, IPUHANJIEKANMX OTpPe3Ry [—n; n]:

(sinx—l)(tg[Zx—§J+ 1]: 0. (cosx—l)(ctg(2x+§]—1)=0.

C-14. TPUTOHOMETPUYECKUE
YPABHEHUA

Bapuaut A1 BapuauTt A2
(1

Pemure ypaBHeHuUe:
a) 2sin® x — 3sinx — 2 = 0; a) 2cos? x — Becosx + 2 = 0;
6) sin2x — cosx = 0; 0) \/gcosx + sin2x = 0;
B) cos Tx + cosx = 0. B) sinx + sinbx = 0.
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2]

Hajinure KOpHH ypaBHEHHMSA HA OTpe3Ke
[O; E] :
2
3tgx — ctgx = 2. tgx — 2ctgx = 1.

BapuauTt B1 BapunaHTt B2
(1

Pemure ypaBHeHMe:

a) 4cos’x + 4sinx - 1 = 0; a) 4sin’x — 4cosx — 1 = 0;
6) 2cos® x — sin2x = 0; 6) sin’x — 0,5sin2x = 0;
B) cosx + cos3x = cos2x. B) sin2x + sin6x = cos2x.

2]

HajinuTe KOpHH ypaBHEeHHA

T
Ha WHTEpBAJIe (— 5 ; O) :

sin?x + 5sinx cosx + 3sin?x + 3sinx cosx + 2cos?x = 1.
+ 2cos?x = -1.

BapuwaHTt B1 Bapunant B2
(1)

Pemnte ypaBHeHnue:

a) cos4x — 3cos2x = 1; a) cosx+3sin32€—=—1;
0) 4cos? x — sin2x = 1; 0) 6sin? x + sin2x = 4;
B) sin6x — 2sin2x = 0. B) cosb6x + 2cos2x = O,

(2]

Jokaxure, uro Ha npomexytke [0; ]
JaHHOE YpaBHEHHME HMeeT eXHHCTBEeH-
HbBIH KOpeHb, M HaligHTe ero:

sinx tgx + 1 = sinx + tgx. 1 - ctgx = cosx — cosx ctgx.
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C-15. OTBOP KOPHEW
B TPUTOHOMETPUYECKUX YPABHEHUAX.
CUCTEMblI TPUTOHOMETPUYECKUX
YPABHEHUM

BapunaHnTt A1 BapunaHT A2
(1

Pemure ypaBHenmue:
a) (ctgx — 1) (cosx + 1) = 0; a) (tgx + 1) (sinx — 1) = 0;
cos X sin x

- =0 0) =0
l+sinx 1-cosx
B) sin2x+vcosx = 0. B) sin2x+/sinx = 0.
(2
Pemnre cucremMy ypaBHeHWIA:
{cosx+cosy=1, sinx +siny = V3,
x+y=21't. X+Yy="m
BapuaHTt B1 BapuaHTt B2
Pemure ypaBHeHHeE:
a) (1 + cos2x) tgx = cosx; a) (1 — cos2x) ctgx = sinx;
6) sinx - 8in 3x = 0: 6) cos 3x + cosx _ 0;
1+cosx 1+sinx
B) Jetgx = vV2cos x. B) Jtgx = V2sinx.

(2]

Peminre cHcTeMy ypaBHEHHIH:
{sinxcosy = 0,75, {cosxcosy = 0,75,

sin y cos x = 0, 25. sinxsiny =0, 25.
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Bapuwaur B1
(1

Pemute ypaBuenue:
tg2x -tgx N
1+tg2xtgx

x(\/Ecosz x —cosx) =0;

2  ainl
6) cos 2x. sin” x _
1 -sin3x

B) v2sin® x —1 = cosx — sin x.

BapuaHT B2

tg2x +tgx y
1-tg2xtgx
x(\/Esinzx+sinx) =0;
sin? 2x —sin® x _ o:
1+ cos3x ’

B) v1—2cos® x = sin x + cos x.

6)

Peminre cucremMy ypaBHEeHHIH:

{cos xcosy = sin”® x,

sin xsiny = cos® x.

{cos xsiny = sin” x,

sin x cosy = cos® x.

C-16*. METOAbI PEWWEHUA §
TPUTOHOMETPUYHECKUX YPABHEHUHU
(pomawHAA camocTosATenbHas paboTa)

BapuaHnTt 1

o

Pemure ypaBHeHue:

a) sin(cosx) = 0,5;

0) ctgx ctg2x = 1;
B) cosdx cosTx = cosbx cos3x;
r) sin4x —cos4xtg 2x = J3.

BapumaHTt 2

-
b

m|§|

a) cos(sinx) =

6) tgx tg2x = —1;
B) sin7x sinx = sin3x sinbx;

r) sin6x + cosb6xctg 3x = \/§
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2]

Hcenonb3ya 3amMeny nepeMeHHOM,
pelIuTe ypaBHEHUE:

a) 2tg°x+3 = a)

; =ctgx + 3;
cos X

sin® x
6) 1 —sin2x = cosx — sinx; 6) 4(cosx — sinx) = 4 — sin2x;
B) tgtx+ctgix+tg?x+ctglx = 4. B) tg?x+ctg?x+3tgx+3ctgx=—4.

13

Hcenonp3ya pasiiosxeHHe HA MHOMKHTEH,
pelIuTe ypaBHEHHUE:

a) cos2x = sinx — cos x; a) sin2x + 1 = sinx + cosx;
0) 1 —cosx = tgx — sinx; 6) 1 + sinx = ctgx + cosx;
B) sin?3x +sin?4x = B) sin’x + sin? 2x =

= sin?5x +sin%6x. = cos? 3x + cos? 4x.

4]

Peunrure nannoe ypaBHeHHe TpeMsd CIIO-
cobavu (¢ TomMonIblo (GOPMyJI TBOIHOTO
yIJjia, MeTroaa BCIIOMOTraTeJbHOro yria M
YHHUBEPCAJIBHON TPHIOHOMETPHYECKOH
MOJCTAHOBKH) M OKAKUTE, UYTO MOJIydeH-
HbI€ OTBETHI COBIIAJAIOT:

2sinx — 3cosx = 2. 3cosx — 4sinx = 5.

(5]

Hcnons3ya yMHOMKeHUEe HA TPHTOHOMET-
puuyeckyio (byHKIMIO, pelllnTe YPaBHEHHE:

a) 4cosx cos2x cos3x = cosbx; a) cosxcos2xcosdx = %;
0) cos2x+cos4x+cosbx = —0,5. 0) sin2x +sindx +sin6x =

1
= —ctg x.
2 g
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Peniure Tpuronometrpuueckoe
ypaBHEHHE;
a) 2yctgx =3 -ctgx; a) 2-tgx =.tgx;
06) vO,bcosx = sing; 0) V—cosdx = \/Ecos2x;
B) Jsin 3x + sin5x = /sin 4x. B) Jcos5x + cos Tx = +Jcos 6x.

C-17*. CUCTEMbI TPUTOHOMETPUYECKUX
YPABHEHUH
(nomawHAA camocTtoATenbHana pabora)

BapumaHTt 1 BapuaHTt 2
Pemnte CHCTEMY YPABHEHMH;
x—y—n s
~ 3’ x+y=-—,
a) « 3 a) < Y 4
2 2 3 2.2 s 2
cos” X — Cos y:—z; [sin” x +sin” y = 1;
x+y—4—n x—y—E
3’ "6’
0) 6) 4
! sin x sin —§' ! cos x sin =1
i y 4’ | y 4,
x-y=2=1 X+ L
B) Y 2’ B) 4 y 92’
{cos2x+5cosy:3; (cos 2x +siny = 2;
y oyl
F)jx y_4, ) < 3’
[tgmx —tgmy = 2. ctg mx — ctg Ty = V3.
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12)

Hajligute peineHne cMCTeMbl, HCIIOJIb3YA

a) MOICTAHOBKY H MOYJIEHHOE CJIOKeHHe
(BBIYMTAHHE) YPABHEHHUH CHCTEMBI:

{cosxcosy=0,75, ' sinxsiny=—3,

4
t t =3;
ctexctey tgxtgy = 1;

0) pasaoiKeHMe Ha MHOMKHTEH
M IMOWIEHHOE JejieHue YypaBHEeHHH
CHCTEMBL:

. . sinx —siny =0,5
{smx+smy=1, y=59

cosx—cosy:\/g; cosx+cosy=?;

B) 3aMeHY NepeMeHHBIX:
{sinx+cosy =1, {cosx+cosy =0,5,

cos 2x + cos 2y = 2. sin® x +sin® y = 1, 75.

C-18. NPOCTEULWIUE TPUTOHOMETPUYECKUE
HEPABEHCTBA

Bapunaunt A1 BapuaHTt A2
(1

Pemnre HepaBeHCTBO:
a) 2sinx > 1; a) \/Ecosx<1;

0) cos x+ X S——[—z—; 6) sin 2 2_1;
4 2 6 2

T X T
B) tg2x <tg—. tg—=>2tg —.
) tg g3 B) g3 g6
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(2]

Hajinure 3HaueENa X, IpM KOTOPBIX

rpapux QyHKIUH
(x =) V2
y=sin| ——— |+ —
2 4 2
JIeXKUT HUXKe OCH X.

BapuwauTt B1
(1)

Penrnte HepaBeHCTRO:

a) -2sin2x < \/§;

0) cos ﬁ+E Scos5—n;
3 3 3

B) tg[g—x)—\@ > 0.
(2

rpa@uK QpyHKIUHU

Yy = cos 3x - L +i—?1
6 2

JIEXKHUT BBIILIE€ OCH X.

BapunaHTt B2

a) —2cos£ >1;

6) sin 2x+E Zsin3—n;
4 4

B) \/gtg[g—x]—lso.

Hajinute 3HAUEHHNA X, IPH KOTOPHIX

rpa@ux QyHKIUH

x
vy =1-2cos’ g Tl Himce

npamo# y = 0,5.

BapumauTt B1
(1)

Peuivre HepaBeHCTBO:
a) —4sin §x +E > —2\/5;
4 4
6) cos? x > 0,25;

B) ctg(g—fj > /3.

2

rpapuKk GyHKIUH

y = 2sin? 4x —1 JyieKUT BbIIIE

J3

npaMoil y = 2

Bapunaut B2

a) —\/I;cos(l, Bx + g)< -1,5;
6) sin? x < 0,25;

B) tg(g—Zx] >1.
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12)

Haiaure 3HaAYEeHUA X, MPH KOTOPBIX

rpadux pyHKOIUU rpaduK QyHKIUU
sinx + cosx sinx —cosx
= ——————— JIeMKUT Yy = —————— JIeXKHUT HIDKe
l+ctg”x 1+tg" x
BBIIIIE OCH X. OCH X.

C-19*. METOAbI PEWLEHUA
TPUTOHOMETPUYECKUX HEPABEHCTB
(AomawHAA camocToATenbHas pabora)

Bapuant 1 BapunmaHTt 2

o

Pemnre HEpaBeHCTBO:

a) /sinz (g - 3x) <0, 75; a) . |cos® (g - g] <40, 25;

) 5 . 5
6) sm4x+cos4xsg; 6) sm6x+cos6x2§;

B) cos2x (sin8x — 1) <0, B) sin3x (cos2x + 1) > 0.

(2]

Hcnonb3ys 3amMeHy mepeMeHHBIX,
peliuTe HEPaBeHCTBO:

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

0) —5—tctgx-3<0; 0) — —tgx-3<0;
sin” x cos” x

B) tgx + sin2x > 2; B) 2sin2x + 3tgx < 5;

r) sin? x + sin2x — 3cos? x > 0. r) 2sin? x + sin2x — 4cos? x > 0.
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(3

Hcnoae3ys MeTon HHTEPBAJIOB,
peurnTe HepaBeHCTBO:

a) cos3x + 2cosx > 0; a) sin3x — 2sinx < 0;
0) sinx cosbx < sin2x cos4x; 6) cosx cos 7Tx > cos3x cosox;
B) 1 — cosx < tgx — sinx. B) 1 + sinx < ctgx + cosx.

K-3. TPUITOHOMETPUYECKWE YPABHEHMWA,
HEPABEHCTBA, CUCTEMbI

BapunaHnTt A1 BapunaHTt A2
(1)

Pemure ypaBHeHMe:

a) 2sinx:\/§; a) \/Ecosx=1;

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

B) 2sin? x + 3cosx = 0; B) 2cos? x — sinx = —1;
r) sin3x +sinx _o. r) cos3x —cosx _o.

cos x sin x

(2]

Pemrute HEpaBeHCTEO:

a)1—2cos§>0; a) —J3 - 2sin 3x < 0;
1 T
0) tg(m—x) < —. 6) ctg| —+x >\/§.
(n-x)< 5]

13

Pemure cHcTeMy YypaBHEHMM:
{Sin X =cosy, {cos x =siny,

2cos’ y +sinx = 3. sin’ y —cosx = 2.
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BapuwaHnTt B1
(1)

Peuiure ypaBHenmue:

a) —3sin 3x — 1cos 3x =-1;
2 2

0) sin? x —
— 2sin2x — 5cos? x = 0;

. X
B) 1-cosx =sin—;

sin 2x
=-2cosx.

2]

Peniure HEpaBeHCTRO:
a) ZCos(x + E)— \/5 < 0;

6) tg(z—Zx >1.

13

1+sinx

BapuaHTt b2

a) lcos2x+—3sin2x =1;
2 2

6) cos? x +
+ sin2x — 3sin? x = 0;

B) 1 + cos4x = cos 2x;

sin 2x .
—— =2sinux.
1-cosx

a) J2 sin x—E)+1>O;
X

6) ctg| -— - = |< V3.

) g[ 32

Pemnre cHcTeMy ypaBHEHHI:

x-y=-—,
Y=3

1

COSXCOosSYy = —.

Y73
Bapuaut B1

(1)

Pemmure ypaBHeHnmne:

a) sin’ (x~z):0,75;

6) 2cos2—32-c——3sinx+2 =0;

x+y=_
3’

1

sinxsiny =Z.

Bapuaunt B2

a) cos’ (x+£)=0,5;

6) 2sin2§+3sinx+2 =0
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B) sin? x + sin® 2x = sin? 3x; B) cos? x + cos® 2x + cos® 3x = 1,5;
cosx — 2sinxsin2x 2cosxcos2x —cosx
r) . =0. r) , = 0.
1 +sin3x 1-sin3x

12)

Peirure HepaBeHCTBO:

a) sin E+2x + sin E—2x >21; a)cos E—2x - o8 E+2x <l
3 6 3 6

n X X T
6) jtg| - |<1. 6 /— tg| =+ = |< 1.
) g(4 4]< ) cg(3 3]

(3]

Pemure cucTteMy ypaBHEeHUI:

sinx + =3,
COS X — — =3, cos y
siny

sin x
2cosxsiny =1. = 2.
cosy
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C-20. KOPEHb n-OW CTEMEHMU
W ErO0 CBOUCTBA

Bapuaunrt A1 Bapnant A2
(1
Brruucaure:
2) Y7349 + 4f(-2)"; a) 8474 + §(-3)";
6) {526 - {5+ 26. 6) 6+ 35 -36-35.

(2]

H30aBeTech OT HPPALMOHAJBHOCTH
B 3HaMeHaTeJe Apo0u:

a) o a) 2.
%" %’
1 4
6 6) — —
)JE+1 )J§—1

Y npocTHTe BBIpaKeHHe:
a) YVa +¥a’; a) Ya* —Ya;
6) 6aa’ : (3¢a). 6) 2a¥a* - 3Ya’.

4

a) BelHecHTe MHOKMTEJ b H3-MOI 3HAKA
KopHa (x > 0,y > 0) :

Y81x£°y°. V25x%y".

6) BaecuTe MHOXHTENDh HOJ 3HAK KOPHA

(x>0):
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2x%x. 4x*¥x.
(5]

YupocTHTe BhIpaskeHHe U HaHJIHTe ero
3HaYeHHe IpH a = 3:

J(2+Va) -8Va. JVa - 1)(1+Va) - 2(Va -1).

BapuwauTt B1 Bapuvwaunt b2
(1)

Brruucaure:
a) ¥-2v2 + 82 . 32, a) ¥3-93 +3¥-33;
6) 47+4v3 2 V3. 6) V1++5 -6 - 2J5.

(2]

H36aBbTECH OT HPPAHHNOHAJBHOCTH
B 3HaMeHAarTeJie TPooH:

a+\/_ \/_ b
a-— \/_ \/§+b

a+1

~/—\/—+1 ~/—\/—+1
(3]

YIIPOCTHTE BHIPAMKEHHE:

Y b 2_(1 0 4 3a
a) \/—a_+2/a72, a) \/x/—a_ i/;
6) v2a®  ¥/2a : ¥32a"2. 6) ¥274a° - 49a : V9a?.

(4]

a) BeiHecuTe MHOKHUTEJID M3-1OJ 3HAKA
KOpPHA:

a)
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0) Buecute MHOKMTENb 1O 3HAK KOPHS:

/ 1
—2ab%s|—— .
16a°p"°

©

12 ¥243a*°0°.
b

a

YupocTuTe BhIpaKeHHMe H HaWauTe
ero 3HayeHue npu a = 0,8:

\/(JZ+\/ZI+2](J’+\/__2J(C¢-4)+

+ a.

Bapuwaut B1
(1

Beruucaure:

a) \/3+,4/(-8)2 —\/3—
6) Y13 ¥4 +23.
(2

.
b

’a\/—+1
Va +1 va +Va.

Bapuwaunt B2

a) J4 +3(-15)" - \/4 -
6) Y1-v5 -6 +2V5.

HN36aBpTech OT MPPALMOHAIBHOCTH
B YHCJIHMTeJe Jpo0H U CPABHUTE €€

¢ HyJIeM:
3/3 _ 812
a) —;
2
6) 2-J2 -3
2+\/§—\/§'

3]

o -2,

@%“
sl -

6)

YupocTuTe BHIpAaKeHHe:

2) Y8a - 94124° : (3Y6a? );

a) 25394° - Y64’ : (53/_2;);
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6) 32a‘{/z—a%. 6) 5a?§/12— 2a%a .
a \/E a 3a2\/z

4]

a) BeIlHecHTe MHOJKHTEJb M3-T0J 3HAKA
KOpPHA (n — HaTypaJIbHOE YHCJIO) :

n+\1/2n+3 . anz—l . b3n+1 , n+\2/3n+3 . an2-4 . b5n+2,
ecina >0,b >0, ecima 2>20,b2>0.

6) Buecute MHOKHMTEb IO 3HAK KOPHSA:

0,5aby/-16ab”. ~3a’bg|- b -
27a
(5]

YIIpOoCTUTE BhIPAKEeHHEe U HAMJINTE ero
3HAYeHHe IIPpH a = 6:

\/a+4\/a—4—\/a—4\/a-4. \[a——2xla-—1+\/a+2\/a—l.

C-21. UPPALUNOHAIJIbHbIE YPABHEHUSA

Bapuaut A1 Bapnant A2
(1)

Pemnre ypaBHeHHE:

a) vz’ — 4x = /6 - 3x; a) Vx* — 10 = v=3x;
6) V3x+1=x-1; 6) V2x +4 =x — 2;
B) 2Vx —¥x = 1; B) 3Yx + 2¢x =

r) Vx +Jx -3 =3. r) Vx -Jx-5=1.
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(2]

OnpeneJmTe, IIPH KAKHX 3HAYEeHudaAx Jx

byaxkmua y = ¥x* -1 npuan- dyurknMa y = Yx° +2 npuHH-

MaeT 3HauYeHle, paBHOe 2. MaeT 3Ha4YeHHue, paBHOE 3.

BapunanTt B1 BapunaHTt B2
(1

Pemnte ypaBHeHMe:

a) vx’ +x -8 =1 - 2x; a) Jx? —4x+8 =
6) V2x2 +7 =x* — 4; 6) V18x® —9 = x* — 4;

B) x> +3x—-Jx*+3x -2=0; B) x° —8x —2vx’ -8x -3 =0;
r) vx+2 +Jxr -3 = J/3x + 4. r) Vx +83 +Jx -2 = J4x +1.

(2]

Haiinnte aGcuuccy TOUKH IlepecedeHHsd
rpa¢puKoB QyHKI A

=x-1uy=%¥Yx+5. y=¥Yx+3uny=VYx+1.
Bapuwaunt B1 Bapunant B2
(1

Pemure ypaBHenue:
a) \/x—2+2\/x+6=4; a) \/x—1+\/x_:§=3;

6) V8x +12 —Vx+1 =4x+13; 6) V2x—-1—-+xr—-4 =+x-1;

B) 3x? +15x +2Vx® +5x+1=2;  B) (x+4)(x+1)-
-~ 82 +5x+2 =6

r) ¥x-10+¥Yx-17 =3. r) Y4x+3-Yx+2 =1.
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Hajinure TOuKHM nepeceyeHHA rpadHKoOB
1%: 1910707
y=vJx+2uy=13Y3x+2. y=3Yx+7my=+vx+3.

C-22. VPPAUNOHANbHBIE HEPABEHCTBA.
CUCTEMbI VPPALUOHATIIbHbBIX YPABHEHUW

Bapunaur A1 Bapunaurt A2
(1)
Pemure cucremy ypaBHeHMI:
a) {x/;+\/§=4, {\/— \/_—1
Jxy =3; Jxy =2
6){x—y+27:& 6){Elx—y+8=2,
m= 3x -2y +6 =y.
(2]
Pemrnre mepaBeHCTBO:
a) (x+1)\/E>0; a) (x—5)\/m<0;
6) V2x +4 <2 6) V3x+1<1;
B) Vx? —3x+2 > 4. B) V24 x —x? > -2.
Bapunaur B1 Bapunaurt b2
(1)

Pemuure cucTemy ypaBHEHHUIA:

{ +\/_ 2) {\/;—\/;:1’

-y=8 x-y=3
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B G-
6) {Vx y 6) {Vy Vx 2’

\/57x+y+\/5x—y=4. \/x—3y+\/x+5y=4.
(2
Pemnte HepaBeHCTEBO:
a) (9-x")Vx’ -4 <0; a) (2 —4)V25-x* 2 0;
2_
6) | > 1; &) [*12 <y
x+3 x-4
B)x+\/;<2. B)x—3\/;>4.
BapuwauTt B1 Bapunaut B2
(1
Pemure cucTtemy ypaBHEHMM:
) x y+y\/;=6, ) x\/;—y\/.z;=26,
a a
x\/;+y\/g:9; x\/g—y\/;:&
5) Jx+y -2y —bx = x, 5) 2\/3y+x—\/6y—x:x,
Jx+y+J2y—5x=y. \/3y+x+\/6y—x=3y.
(2
Peurure HepaBeHCTBO:
a) (x-1)Vx® —x-220; a) (x -3)vx? -6x+8 < 0;
6) V2x +4 <Vx® +4; 6) vx© +3 > VJ3x + 3;

B) x? - 8x —2Vx? —8x < 3. B) x’ —8x —vx® -38x <2.
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C-23*. METOAbI PELLEHNA UPPALUNOHANBbHbIX
YPABHEHWWU, HEPABEHCTB, CUCTEM
(AomawHAA camocToATenbHaA paboTa)

BapuwaHuTt 1 BapunaHut 2

(1)

Pemmnre uppanuoHajJbHOe YpaBHeHME,
MCNOJIb3YS B PellIeHHH YKA3aHHBIM CII0C00:

— Pa3Jd0XeHHe Ha MHOKHTEIHN

(¢ yuetom O/I3) :

a) (x+2)Vvx* —x-20 = a) (x-3)vx* —5x +4 = 2x - 6;

=06x+12;

6) Vel +x -2+ Jx' —4x+3 = 6) 2Vx? —2x -8 —Jx? 16 =

=Jx?—1; =3x* —13x + 4;

— BBeIeHHMEe OTHOH MJM HECKOJbLKHX
HOBBIX II€PEMEHHbIX:

2
x
B) +x=2Jx+2; B) ++2x+ 5 =2x;
Jx+2 2x +5
r) Yx-4=1-Vx+1; r) ¥2-x=1-vx-1;
N Yx+8-Yx-8=2 N N-x+¥15+x=2
e) Jx+5+x = e) Vx +Vx -8 =

= 2x — 15 + 2Jx% + Ba; = 2x — 20 + 2vx’ — 8x;

— MOMHOMKE€HHMEe Ha CONPSKeHHbIN

pamuKant:
*K) V2x® +3x+5 + (\/x+ +1)(\/x+1 4)=x;

+V2x* - 38x+5 = 3x;
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5 \/2+x+\/2—x_g_ 5 \[x+6—x/6—x_£
V2+x-2-x x’ Jc+6+J6-x 6
~— BBIIeJIeHHe MOJHOro KBaJpara:

H) \/x+5—4\/x+1+ ) VX +2Vyx -1 -
x+10-6Vx +1 = 1; Jr-2Vx—1=38;

— cpaBHeHMe 3HAYEeHMH 00emx yacrei
ypaBHeHua Ha 0J13:

K*) V4x® -1 =1-+4x -1. K*) \/x+3+\/x—1=%.
(2]

Pemnre HepaBeHCTBO, HCIIOJb3YHA
PaBHOCHIIBHBIE NMPeo0pa30BaHNA HUJIH
MeTOJX HHTEPBAJOB:

a) Vx? -3x-4>x-2; a) Vxl +3x -4 >x+2;
6) V2x* -3x-5<x-1; 6) Vi —x-2<x-1;

’

B) VX -5 ++10-x < 3; B) V2x -1 ++/x +15 < 5;
- J6 + x - x2 >\/6+x—x2. 0) \/3—2x—x2<\/§—2x—x2.
2¢+5 = x+4 x+8 = 2x+1
H)_—ux1+21' H)l— ‘“143653_
X X

13

Pemurte cucreMy ypaBHeHHH, MCIIOJIb-
3ys B PeHIEeHUM YKAa3aHHBIN c1moco6:

a) BBE€J€HHEe HOBBIX II€epeMeHHBbIX:

{Q/x+y+4+§/y+7=4, {%/x+2y+§/7—y+2=3,

x+2y =5 2x+y =1;

0) yMHOMxeHMEe YPABHEHUN CHCTEMBI:
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1(‘;ix=\/x+y+\/x—y, 16x =Jx+y -—Jr-y,

\/@ﬂ=x/x+y—x/x—y; ,/-2—2=Jx+y+x/x-y:
3x x

B) CHOCO0 IOACTAHOBKMH:

{&+\/§=10, {%/E+é@=5,
3/;+</§:4 9/;—2/;=1.

C-24. OBOBWEHUWE NOHATUA CTENEHMU

Bapuwant A1 Bapuwant A2
(1)

[IpeacraBsTe BhIpaXKeHue B BHAE
cTerneHu uneaa x (x > 0) :

a) Y= - Jx; a) Va2t
6) —yf. 6) (¥) :
() Ve
(2]
Brruucaunre:
1 1 Y! 1 y!
a) 33 81‘ : 6) (10'5.0,015) . ‘/_ 8 )(254 55] .
3 3 2 :
(3]

¥npocTHuTe BhIpaXkeHue:
2

3 (1 2)s 2 1 _%
a) (16x)1 - gxs ; a) (1000x)2 -1 0,01x2 | ;
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6) {(HbZ J(a—bi)+ Jb; 6) {a3 —bj(aﬁ +b]—€/a7;

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

o

CpaBHuTe 4YHCIA:

1 1
2 ¥ L1
a)(l)zn(l)z; a) 33 u 3%
2 2

6) U5° u 5%, 6) (0,5)"° u $0,25.
BapuauTt B1 BapunauTt B2

o

IIpencraBbTe B BHAE CTENeHHU
¢ ocHoBauueM x (x > 0) :

Beruuciaure:
) 05 g5 ) 27+ .9t
a) ————;
(<2) RG]

—

1
1 \ 2 1 \ 3
6) (0,0013 ‘103] . 6) (0,042 -54J .

¥rnpocTuTe BhIpaKeHHe:
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1 1 1

zy 1 3 )3 1 1 Z2\2
a) | 0,86ac® | -| —atc| ; a) (0,027a2c)3- —ac3 |
125 25
4

x” —x" x¥—x
6) —Qs—x; 6) 50
1 x1-x% 1
a* -4 a® —6a®+9
Bt B
a* +4ad +14 a® -9
OunenuTte 3HaYeHNE BhIPAKEHUS:
2 4
a) x5, ecin 1 < x < 32; a) x3, ecaim 0,008 < x < 1;
1 1
1 1 1
6) x 2, ecm/Iinslﬂ. 6) x 4, ecnn—SxS5i.
9 25 625 16
Bapuant B1 Bapuaunt B2

o

IIpencraBpTe B BHOE CTeNIeHU
¢ ocHORaHueM x (x > 0) :

a) xvx*¥x; a) Yxvx - Yx;

Beruucaure:
1

2 3 1
a 1,5 \o " 1,2 \o
wy (41T (81 ) o (5 L) (322,
27 625 16 729
. 2 . 1
1 973 4905 111697 . 3433
3, 5 o\l —
6)(3J3) TR 6)(4#2) TR
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©

YupocTuTe BbhIpaxKeHHe:

3 1 5 \04
2) (0,06250"b" ¢ Jix a) (0, 00032a’5b2c'5] x
1 3 i]" 2
X| — a?be!? ; 1 o212, )8
’ X| —a b e | ;
& ()
5) Yo +4fy +Vx -y 6) Y-y +¥=-9y .
1 1 ’ 1 1 ’
1+x4 _y4 x6 _y6
21 1z
5 x3y® +x3y3 +y 5 X" 4yt
X -y . 4 1 5 1°

x5 + xgy - xEyE

3anumurte dhopMyay 3aBUCHMOCTH

MeXKAy NepeMeHHbIMH a U b, ecau:
1 1 1 1
a) a=t*, b=t3 a) a=t%, b=t

2 2
6) a=t"%+1,b=t"% 1. 6) a=(t+1)3, b=(t-1)s.

K-4. CTENEHW W KOPHW

Bapuant A1 BapuaHt A2
(1

Haiigure 3HaYeHHe BhIPpAKEHHUA:

6 3
a) (322~J§)5; a) (\/33-2/5)5;
1
2
6) 2x° 11 mpu x = 9. 0) 1 __ 6 mpu x = 8.
x -4 3
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©
Pemnre ypaBHeHHE:
1
a) (y° -1 =2
6) Vx+12 = x;

B) V3-x V1-3x =x+5;

r) x* +x+2Vx* +x =0.
©

1
a) (y° -19)t = 3;

6) Vi—-x=x-1;
B) \/2—x~\/1—4x:x+8;

r) x> —3x+2Jx* -3x =0.

Peurnre cucTeMy ypaBHEHHIA:

x+y+@=7,
xy =4.
(4]

{x—y—z\ﬁ;:z,

xy=9.

Onpenenure 3HAYEHU S A, AN KOTOPHIX
IIDH X = 1 BRIMOJHAETCA HepaBeHCTBO:

NJa-x 2 x.
BapuaunTt b1
(1

x/x—a 2\/x+3.

Bapunaunt b2

Hailtiaure 3HayeHUSA BBIPASKEHHA:

43_2/5.

a) ;
69.\/5
2 1
— 53 3
6) .7(,'1 X _22/;_'_1 _x1+1
x3 -1 x3 -1
npu x = 8.

12)

Peurnte ypaBHenue:
2 1

a) 2x3 +3x3 —5=0;

Y21

a) ;
842
1
_ 1 _
5) [1+2$/;+f/_‘/;].x1 1
x -1 xt +1

npu x =16,

a) x> +5x>° -14 =0
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6) V6 —4x —x* —x =4
B) Jx+3-JT-x=2;

r) (x2 —9x+14)\/.7c2 -9 =0.
(3]

6) V2x* +8x+7 -2 = x;
B) Vx+4-V6-x =2

r) (x2—9)\/x2—5x+4 =

Pemute cucTeMy ypaBHEeHMH:

{,/x+y +yx?+xy =3,

x+y+x*+xy=>5.

4]

{JZ-—y+x

x -y ' -x+y=12.

I/ICIIOJII:Byﬂ MeTOJ UHTEepPBAaJIOB,

peuiuTe HEPaBeHCTBO:

Vxi-x < 6 .

Vxt-x

Bapuaut B1
(1)

T 2212,
x? +x

BapunaHt B2

HajlinnTe 3HaYeHHe BBIPAYKEHUS:

a) {26 +153 - (2~ V3);

x8 - x8 x8 + 1
6) 2 lx-1 !
x+x8

npu x = 125,

(2]

Pemnure ypasaenue:

a) V3+ V5 - =\/;;

6) 4\/3—1—\/ Y -3
x 3x -1

a) 7 -5V2 - (1+2);

1 1

x? 8x% -1
O\ 7T - x+1
-x*+1
2 1
i1
x3 + x8
npu x = 64,

a) \/1+\/3x+ =\/;;

6) 3JL —2,5=3,/1-l;
x-1 x
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B) Yx+7 =Jx +3; B) Vx+2 = ¥3x + 2;
r) Yx +¥x-16 = ¥x - 8. r) Y +7~3x = Y2x 1.
o .

Peuminre cucTeMy ypaBHEHHIA:
x+y—2@—\/;+\/§=2, x+y+2@+\/;+\/§=12,
\/;+\/§=8. \/;—\/3:1.

o

HajiguTe 3HaYEeHUA a, IPH KOTOPLIX
PaBHOCHJIBHBI HEPABEHCTBA.

(x-—a)Vx-2>0ux>a. (x-2)Vx—a>0ux>2.

C-25. NOKA3ATEJIbHbIE YPABHEHUA.
CUCTEMbBI NOKA3ATEJIbHbIX YPABHEHUU

Bapuaunt A1 BapuaHnt A2
(1
Pemnte ypaBHEHME:
2 2 1
a) 3" " =9 a) 2V % = Z;
) ) 1
6) 27! + 272 = 36; 6) 5° — 5% = 600;
B) 25* +10-5"" -3 = 0; B) 9" +3"' -4 =0;
r) 2°.5%% = 2500. r) 7. 2% = 98,
(2
Penminte cucreMy ypaBHeHHH:
2% +2Y =6, 3" -3 =6,
3-2-2Y =10. 2.3 +3 =21.
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BapuaunTt B1 Bapuaunt b2
(1

Pemure ypaBHeHHe:

3x-1
x-3 x+4 1
a 2x+4 — 0, 5x R 4x—4; a 3x—3 N . 9x+1;
) () ) () =(3)
6) gxl 4 gx 4 gxel _ 13. 3x2—7; 6) 2x+2 4 2x+3 4 2x+4 =7. 2x2;
5 -4 3-5"" -1 7' +49
B) = ; B) = T
5 2.5 3 7
I‘) 212+2x . 3x +2x — 216:(4-2. I‘) 2x -2x 5x —2x — 10002—x.

(2]

Peure cucremy ypaBHeHMIL:

4 — 4 =15, 5" +5Y = 30,
x+y=2. x+y=3.
BapuauTt B1 Bapuaut B2

Pemure ypaBHeHHe:

a) Y37 = (\/97)+; a)%/é’TZ:(i‘/fi’—*s)x—z;

6) 6x + 6x+1 — 2x + 2x+1 + 2x+2; 6) 31—1 +3x +3x+1 — 12x—1 + 121;
B) 10" —10"* = 99; B) 5" — 5" = 24;
I‘) 62x+4 = 2x+8 . 33x. I‘) 203x+2 — 4x+12 _551—8.

(2]

Pemmnte cucremy ypaBHeHMIA:
3° -5 =75, 27. 3% =12,
3’ .5 =45, 2Y.3* =18.
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C-26. NOKA3ATENbHbLIE HEPABEHCTBA

Bapunanut A1 Bapunant A2
(1

Peminte HepaBeHCTRO:

a) 5% > i; a) 7°* < —}—;
125 49
x?43x 2x%-3x
6) (L]  <16; 6 [ 1 > 5
4 5
B) 3* — 33 > 26; B) 2% + 275 < 05
r) 4* — 2* > 2, r) 9* — 3* < 6.
(2
Pemnte rpad)myeckn HepaBeHCTBO:
Il <2 2 >1
2 2
BapuaHnTt B1 - BapwuaHT B2
(1
Pemnre HepaBeHCTBO:
224220 2% +2x-3
a) (1,5) = <1 a) (3,2) = 21
x2-4x-1 22 4x-2
6) 1 > 971 6) 1 < 41
3 2 2
B) 35 - 1 > 162; B) l +2°%8 < 18;
3 2
r) 5* + 51 2 6. r) 4 + 4* > 5.

(2]

Pemure rpaduueckn HepaBeHCTBO:

(%) > 2%, 3* < (0,5) .
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Bapuaunt B1 BapuanTt B2
(1)
Peninte HepaBeHCTBO:
x¥-x-2 _ _ x24+2x-3
i SN 13700
x*-x-2 x“+2x-3
1Y . o 1Y
0) < -5-0,2° <0 0) (0,25) -16- 1 > 05

B) 5x R 21~x + 5x+1 . 2—x >
1
>7-(0,4) «;

r) 4 -13-6" + 9" <0.

2]

B) 4x+2 . 3—x - 4: . 32—x < .
<7-(0,75) = ;

r) 257 —7.10" + 2" > 0.

Pemure rpa¢puyeckn HepaBeHCTBO:

oH 2

3* < E
x

C-27*. METOAbI PEWLEHNA NOKA3ATENIbHbIX
YPABHEHWA U HEPABEHCTB
(AoMawHAA camocToATenbHasa pabora)

BapuwaHT 1

BapunaHTt 2

PemmnTe nmoxaszarensHoe ypaBHEHHE,
MCIIOJIB3Ys B PEllIeHUH YKA3AHHBIA CIOCo0:

— PAa3/IOKEHHEe HA MHOMKUTEJIH:

a) 6" +6-25° — 6 =5° . 30;
6) x2-27F +4 = 2% + 447

a) 7° 14" +8 = 2% + 8 49%;

6) x* -3 —9x? = 4.3 _36;

— BBeJleHHEe HOBOH TNepeMeHHOM:
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B) 4=F5 _19. 9710 L g, gy g g genld g,
r) 3 43 ~7(3* +37)=4; 1) ¥ 45 -

~31(5% +57)+36=0;
m) Ty~ g, m) 8197 4+ 81°°'* = 30;

1

e) 4tg2x + 8 = 3 . 20052x; e) 3cos2x = 31+coszx _ 6;

<) (\/5+2\/E)x +( 5—2\/E)x =10; x) (\/3+2\/§)x—
-(V3-242) - 4v2;

— NPHMEHEHHEe CBOICTB MporpeccHii:

3) 2.2%.25.....2%71 = 512; 3) 5°-5%.5%....-5 =0,047%;
n) BnE L5 ety = b; ) 4% 408 F gty = 4;
— JeJIeHHe Ha BbIpa>XeHHe, coaepixa-

niee MmoKal3aTeJlIbHYIO d)yHRILHlO:

K) 3* + 4% = 5%; K) 2 + 7% = 9%

1) 659 —13%6 + 6¥/4 = 0. 1) 3416 + %36 — 2/81 = 0.
(2]

Pemnte moxkasaTeanrHoOe HepaBEeHCTBO:

a) (%) +3<28. 8%, a) (0,257 —4. 257 <,
6) 2% —5% <7.27% _ 3.5, 6) 3 + 7% > 4.7 13437,
B) x° -2 +4 > x* + 277, B) x? 3 -3 < x® - 81,

r) V9© -3"% > 3" - 9; r) v9 ' +3"-2>3"-9;

D (V2 +1) <(VE-1)". o (VB+2) " 2 (fB-2)
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C-28*. NOKA3ATEJIbHO-CTENEHHbLIE
YPABHEHNA W HEPABEHCTBA
(AomawHAA camocToATenbHana pabora)

BapunaHut 1

o

Pemure ypaBHeHue:

a) (x+1)" " = (x+1)°;
6) (* —4x+3)" ' =1
B) |x -3 =|3—x[°;
r) (x*-4) =(3x+6)".

12

Pemure HepaBeHCTBO:

2
a) x* <x, x>0

x2-4x+3

6) |x + 5| > 1;

B) (x2+x+1)" 7 <y
) (1+#2) +122(1+2%) .

(3]

Peumnre cucremy:

2t +2x-15
) {(xz +2x — 7) =1,

| + 1]“6 > | +1;

Yy -Ty+10 _
6) x =1,
x+y=>5.

BapunaHT 2

a) (x—1)"" = (x-1)°;
6) (x* +2x-8) ‘=1;
B) |x - 2]x_2 =[2- x|2_x ;

r) (x*-1) =(2x +2)".

a) x° > 2%, x>0
6) [x+3 " <13
B) (4x% + 2x + 1)"2‘” >1;

r) (22 +1) 44>
>5(22% +1) .

2 {(x2 -3x - 9)JC e 1,

x-1"" > |x-1
[ 1

.
?

x?-8x+15 __
6) y - 19
x—y=3.
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K-5. TOKA3ATENNIbHAA ®YHKLWUNA

Bapuwaunt A1 Bapunaunt A2
(1
Pemnre ypaBHeHHeE:

1 3-2x 1 4-2x
a) | — =125; a) | - =9
5 3

6) 3x+3 _ 3x - 78; 6) 5x+2 + 5x — 130;

B) 22" ~9.2" +4 = 0. B) 3% -28.-3" +9=0.
(2
Pemnre HEpaBeHCTRO:

a) (0,4) <1; a) (0,8) > 1;

6) 2°-5° <10 -0,01; 6) 2"-3">62"2%,

B) 3 < (571). B) 7574 > (2¢)
©
Pemure cucremy ypaBHeHHH:

3" +3 =12, 2" +2Y =10,
x+y=3. x+y=4.

(4
Haiigure

HanboJbIIee 3HAYEHME HauMeHbIIlee 3HAYeHUe

byHKIMHU Y = (é—) . GYyHKIMHU Y = (%] .

IIpu KaKMX 3HAaYEHUAX X OHO JOCTHUraercs?

Bapuwaunt b1 Bapunaut b2
(1)

PemnuTte ypaBHeHHE:




Konrpoasnan pa6ora K-5 71

3x+2 2x+3
a) 1 g - ; a) Lo =_1_;
4 327 27 37
6) 9x + 321+1 = 4x+1; 6) 521+1 _ 25x = 4x+1;
B) 5-4" +3-10" = 2- 25", B) 3-4"+6" =2.9%,

(2]

Pemiure HEpaBEHCTBO:

x2+x

a) cos ~ <1-sin? = a) (sin 3)x2_x >1-cos®3;
10 10

6) 3:2—2x+2 - 3x2—2x < 8 . 274——1; 6) 7xz+x+1 - 7xz+x > 6 . 49:+10;

B) 2 —5.4" > 4, B) 9" +3<4.3%

©

Pemure cucTreMy ypaBHeHMH:
3% -(0,25)" =5, (0,2)" - 2% =3,
3" +(0,5)" =5. (0,04)" - 2¢ = 21.

o

Haitaure o6aacts 3maueHnit (PyHKIHA:

1 o8 x+1 1 COB X 1 3sin x 1 sin x
=|= ny=\|= +1. == Hy=3:|—- .
=l mes) e 5] ()

Onpenenure, y KaKoii M3 JAHHBIX (HyHK-
IMH 00IACTHIO 3HAYEHHIH ABJIAETCA IPO-
MeXYTOK 6oJibImei NJIMHEI.

BapuaHTt B1 BapuaHTt B2
(1)

Pemure ypasnenne:
a) (4x+2 )x . 3/32x—1 — 64; a) (9; )x+l ) [27x—3 = 3;
6) 32:-1 + 112:—1 = 121: _ 32x+1; 6) 22x + 62x = 62x+l _ 4x+1;
B) 5sln2x _5(‘0821 = 4. B) 2cost __2251an = 1-
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12)

Pemnre HepaBeHCTBO:

x*-x-8 2-x-2

a) LA > arccos—l—' a) T < arcsinl;

4 J2° 2 ’

6) 2x2+x—1 . 3x2+x+1 S 1, 5 . 216x+1; 6) 3x2—2x+1 , 5x2—2x—1 2 O, 6 i 225x+6;

m (V5-2)" 22(V5+2)" -1 ) (2-8) <3(2+48) -2
©

Pemnte cucremy:
4.8 -9-18"=4-12"-9.277, 2.27"-3-18"=2-12" -3 - 87,
(0,25)"" 2 0,5. 9 <3,

o

Cpenu nyseit pyaruumn

nx
cos—

y=3 2 -3 y=(0,5) 1 -1

HalaMTEe TOUKH, B KOTOPHIX (PYHKIUA

J15+22-x7 rorypi
f(x)=1(0,2) ™ npunuma- f(x)=2"""" npurnmaer Ha-
eT HanboJblllee 3HAYEHME. “MeHblilee 3HaYeHUe.

C-29. TIOrAPU®M. CBOUCTBA NOTAPU®MOB

BapumaHnt A1 BapuaHt A2
Berunciure:
a) log, 27 -log, 7; a) log,16 +log, 9;
F 3

6) 21+log2 5, 7 6) 51(:og5 10-1,
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B) g4 +21g5;

r) log, J10 - log, J2.
(2

Hainure 3HavyeHue x, eCJau:

B) log, 9+ 2log, 2;

r) lg\/%—lg\/g.

a) 3" =7T;
6) log, x = log,, J2.

©

C nomoumpio JorapupMuyecKux
TOKAECTB YIIPOCTHTE BhIPaskKeHHe
(a>0, a1,b>0, b#1):

a) 2" =11;
6) log,, x =log ; 5.

a) lg_b+ 2
lga log,a

-log, b%

6) a210gab _(loga ab)Z.

o

Cpasuure uncaa:
a) log,10u 1g3;
i T
0) log, tg ry + log, ctg gn 0.

Bapunaunt B1
(1

Broiuucaure:

1
a) log, %5 +log ; 27;
6) log, , log, 8;

B) 41082 3+0,5l0g, 9 :

log, a .

a) —log, @

log, b - log, b ’

6) log, b* — b¥e e,

a) log, 7u log, 2;

T 4
0) lgsin — —-1gcos~u 0.
) 1g 4 g 1

BapuaHnt B2

a) log, 4+ long 25;
6) log, ;5 log,, 81;
B) 10021g2+lg3;
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lg lg 2 logy 2—1053%

r) 10 5 r) 3

(2

Haiigure 3HaYeHHEe X, €CJIM:
3.) 221-—4 - 9; a) 53x+6 = 27;

1 1

6) log, x = log ; 6. 6) log ; x = log, 27,
5

(3]

CpaBHuTE uMCIIa:

a) log,10u log, 62; a) log, 9u 1g 900;
6) log, 25-log, V2 u
6) log, 9 -log, 4 u 16‘/—. 10g,0.75
lg sin E log, sin g

(4]

Haiingnre 3HaYeHNE BBHIPAKEHHS:

a) lgtg31°+1gtg 59°; a) lgctg42°+ lgctg 48°;
log2 6 — log? 2 ' 6) log? 10 - log? 2 .

log, 12 log, 20

BapunauTt B1 Bapuwaut B2

Beraucaure:
a) 10log, 327 + log, log, Y5; a) log, log, 449 +91log, #16;
1 1

6) 121+10534; 6) 181+10g92'

B) log sinE + log ZcosE' B) log tg + log, 2 cos? l
278 2 8’ S b 2 12°

r) logﬁ 2-log, 5-log,,; 49. r) logJ5 5-log,, 6-log, 27.
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(2
Haiinure x, ecau:
a) 4% -2 115 =0; a) 9% —3*"* +14 =0
_ lgb log, 18
0) logz,x—1 0,5+log4225. 6) lgx = og, ,1+10gm6,
©
Haiinnte 3HaueHHe BHIPAXKEHUA:
a) 310g45 _ 5log43; a) 21g7 _ 7lg2;
6) lg5-1g 20 + 1g” 2. 6) log?, 3+1log,, 5-log,, 45.
(4
Bripasure:
a) log, 9,ecnu log, 2 = a; a) 1g25,ecau 1g2 = q;
6) lg56,ectu lg2=a m 0) log,54,ecmu log;3=a mu
log, 7 = b. log, 2 = b.

C-30. NOTAPUOMUYECKUE YPABHEHWUSA

M CUCTEMBDI
Bapuant A1 Bapuaunt A2
(1
Peuinte ypaBHenue:
a) log,(x* —15x) = 2; a) log,(x* — 2x) = 3;
6) lg(x* - 9) = lg(4x + 3); 6) 1g(2x* + 3x) = 1g(6x + 2);
B) 2log,(—x) =1+ log,(x + 4); B) 2log,(—x) =1+ log,(x + 6);

r) log§x+log5x—2=0. r) logix—2log4x—3=0.
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(2]

Peniure cucremy:

lgx+1lgy =2
x* +y® =425,

BapuwauTt B1
(1

Peminte ypaBHeHHe:

a) log,(x +3) = log,(x* + 2x — 3);
0) log,(2x-1)-2 =
=log,(x + 2) — log,(x +1);
log;(2x% —x) _
log,(2x + 2) -
r) log, (x* +x—2) =1.

(2]

Peuinre cucremy:
log, y+2log, x =3;
x+y=12,

’

BapuwaHT B1
(1

PemnTe ypaBHenue:
a) log, ,(2x* -5x-3) =2

0) lg(x-2)— % lg(8x — 6) =

=lg2;

B) log2(9x) + logi(8x) = 1;
r) log,(9 — 27) = 3%,

log, x —log, y = 1;
x* -y® =21.

BapuauTt B2

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

b

2log, y +log, x=3;
x+y=6.

BapunaHTt B2

a) log,, (2x* +5x -3) =2
6) lgs—1=

= lg(x —3) — %lg(3x +1);

B) log2(4x) +logi(2x) =1;
r) log,(5+67) = 10D,
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(2
Peumnte cucremy:
1+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) =

C-31*. NPUMEHEHUWE NOTAPN®MOB
B PEWWEHWUX TPAHCUEHAEHTHbIX
YPABHEHWWA U CUCTEM
(AoMawHAA caMocToATeNnbHana paboTa)

BapumaHTt 1 BapuaHhTt 2
Pemnre nokazarejapbHOe YPABHEHME:
a) g = i; a) 5% 2 = 128;
25
6) 2-25"-5-10" +2-4" =0; 6) 16" -5-36" +4-81" =0;
B) 5* - 8+1 =100. B) 3* -8+ = 36.
Hcenoansaysa meron sorapudMupoBaHusd,
pelIuTe YpaBHeHUE:
a) x°2% = 64x; a) x°8* = Qx;
6) x2lg3x—3lgx O 1 6) x91g3x—111gx — 0’01;
B) ixlogq 2410321 B) 27x10g27x — 910327 x5;
r) 39 4y =6, r) 2.6 — %" = 6,

©

Pemure cuecremy:

x2y2—1 — 3’ yx2+1 = 100’
a) a) 1" .
xy +2 — 27; yBx -2 — 10;
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6) {x=2+log3y, 6 {y:1+log4x,
y* =3% x! =4%
xlogay +ylog5x = 4, o8y | ylog5x = 50,
{log4x—log4y=1. ? {logsy—logsle.

o*
Hcnoabaysa cBoiicTBa Jorapugpmuye-
CKO#l GyHKIMH, pelINTe YpaBHEHHE:

a) 3 :10—10g2 X; a) 9% — 18—10g2 x;
2 —_—
6) log, x + log, 1+—1? = 6) —3x" +6x-2=
} ) = log,(x* + 1) - log, x.

=2x* —4x+1.

C-32. NOTAPAOMUYECKUE HEPABEHCTBA

Bapuwaur A1 Bapunaunrt A2
(1

Pemure HepaBeHCTBO:

a) log,(8-x)<1; a) log,(x-2) < 2;

6) log,(x +1) > log,(3 — x); 6) log,,(2x —4) 2 log, ;(x +1);
3 3 ' '

B) log, x + log,(x -1) < 1. B) log,(x —3) +log,(x - 2) < 1.

2]

C moMombI0 METONA MHTEPBAJOB
onpeneJuTe, NIPM KAaKHX 3HAYEHUAX X
pyHKnMA

y=02-x)lgx y=(x-3)Ig(x+1)

NPpHHHMAET IOJOXKHTEJIbHBIC 3HAYCHHA.
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Bapuaunt b1 Bapuaunt b2

(1

Pemure HepaBeHCTBO:
a) log,(x* —3x) < 2; a) log,(x* +2x) < 1;
6) log,,(2x* -9x +4) > 6) log,;(2x° +3x +1) <

2 2log,4(x +2); < 2logys(x ~1);

B) log2 x—log,x—2>0. B) log> x + 2log, x -3 > 0.

(2

Haitnure 06JiacTh onpeaeieHud

bpyEEIMH:
y = J(4 - x%)log,(x +5). y =\/(x2 ~1)log, (3 - x).
BapuaHTt B1 Bapuant B2

(1

PemnTe HepaBeHCTBO:
a) log, log,(x* —4) > 0; a) log, log,(x* - 5) > 0;
2 3
6) 2log,(x —2)+log,;(x-3)>2; ©6) 2 log%(x -2)+
+log,(x* —2x-1) < 1

B) log, x 2 log, 3-2,5. B) 2log, x —log, 125 <1.
3
Hajigure ob6aacTs onpeaesieHus
PpyHKIMH:

log, x* lg(x +4)
_lg| 2B * | —log, | BE D |
-8 (lg(x 13) ] Y =08 [ log, x*
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C-33*. METOAbl PEWUEHNA
NOTAPUOMUYECKUX YPABHEHUM,
HEPABEHCTB, CUCTEM
(nomawHAA camocToATeNbHAaA paboTa)

Bapuaut 1 BapumaHTt 2

Peurure ypaBHeHHE, HCIIOIb3Y S
YKa3aHHBIH CIOCO00:
— mnpeoOpa3oBaHHe U IMOTEHI[HPOBaHUE

YPaBHEHHMH:

a) log, log, log,(x —5) =log,2—-1; a) log, log, log o(x+1) = 3log%4;
6) 1g(3" + x —12) = x1g 30 — x; 6) lIg2* +x-9)=x-x1g5;
B) log, log, x +log, log, x = 2; B) 2log, log, x +

+log, log,(2v2x) = 1;
2
— BBeJieHHe HOBOH IepeMeHHOMH:

r) logi(2 - x) — log,(x — 2)°* + r) logl, (1-x)-log, (x —1)* +
+3log, |x — 2| = 2; +log, s x -1 = 2;
o) lg(10x) - 1g(0,1x) = m) log, (X x)-log,(4x) =
=lgx® - 3; =log, x* - 1
e) log,,, . (2ctg x) + e) log ., sinx +
+ log2ctgx(2 tgx) =2; +log, , cosx = 2;
%) log, x* —14log,q, x° + ®) 5log, x +log, x +
+401log,, Vx = 0; +8log, , ¥ =2
— BBeJeHMe IlapamMerpa:
3) * logix +(x-1)log, x = 3) ¥ (x+1)loglx+
=06 -2x; +4xlog, x —16 = 0;

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

Peniure HepaBeHCTBO:

x*+x
a) lo lo
) log,, logs x+4

log,(3-2°" ~ 1)
X

<0;

6) = 0;

B) x2-410g2 x+log§x < 1 R
X

I‘) (2x + 3 . 2—x )210g2 x-log,(x+6) > 1;

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

x) flog,(3x% — 4x +2) >
>log,(3x* —4x +2)-1;

g) * 16008 T 4 1 > xlo#2Vx

13)

2
a) log, log, x__21 <0
x—1 >0
log,(9-3%)-3

lgr" x-21g x-1

5
2

B) X < x%;

I‘) (4 . 3x + 3—x )2log3(x—1)—log3(2x+1) > 1;

n) log, ., (x* —x)>1;
e) log, log,(4" -12) < 1;

) \J1+10g,(Tx° +14x +8) <
<1+log,(7x° +14x + 8);

3) * (VB)IEET _q 5 < plomt

Pemure cucTremy ypaBHeHMIL:

x1°g2y — 3,
a)
xy = 6;
p 1
x¥ = ,
6) V1000
llg x = —6;
y

log, (xy) = log, x*,
y210gyx — 4y _ 3.

logs x —
2 {y 64,

xy = 500;
y* =100,

6)
llg y=0,5;
x

log, o log, y°,
Yy

—2log, y

x =Hx — 4.
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K-6. TOTAPUOMUYHECKASA ®dYHKLUA

Bapumant A1 Bapuant A2
(1
Beraucaure:
a) 3log, = + 10'21¢%; 8) 2log, — + 6Tz,
’8 ’ 27 ’
6) 2log, 6 —log, 12. 6) 31g5+1g8.

(2]

Peuninte ypaBHeHne:

a) 10g075(x2 +x)=-1; a) logo,l(x2 -3x)=-1;
6) 2log, x = log,(2x* - x). 6) 2log;(-x) = log;(x + 2).

(3]

Peuinte HepareHCTRO:
a) log,(2 - x) < log,(3x + 6); a) log,,(8x —1) 2 log,,(3 — x);
6) log,(x* — 4) > log%(x +2)-1. 6) log,(x* —1) <log,(x +1) +1.
2

o

Peuninte cncreMy ypaBHEHHH:

log,(x +y) =2, log,(x-y) =3,
glogaxfﬁ =5. 410g2\/JTy =10.

©

Hajigure 3HaueHnsa X, IPpH KOTOPBIX
bynkuusa

f(x) — xlogz x+2 f(x) _ xloga x-2
NPHEUMAET 3HAYeHHe,

pasHoe 8. paBHOe 27.
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BapunaHuTt b1 BapuwaHuTt b2
(1
Beruncaure:
a) log,¢(log, 32) + 4947 ‘/5; a) log, ,(logg, 32) + 9% Jg;
6) 1lg 900 - 2 6) 21g0,2 +1g 200
21g0,5+1g12" lg20-1
(2
Pemrure ypaBHeHME:
a) log% x = a) log,,(x+1) =
= log, (x + 3) — log, (x - 1); = log, ,(8 — x) —log,, x;
2 2

2,3 -
6) log? x? +6log, , x —1=0. 6) log; x° —20log, x +1=0.

(3]

Peninre HepaBeHCTBO:

a) log,(x* —3x+2) < a) logy(x® +10x + 24) <
<1+log,(x - 2); <1+log,(x +6);
6) 2log;, x —log,, x* > 4. 6) logi, x —log,, x* > 3.

o

PemmuTe cucTeMy ypaBHEHMH:
{22+10g2(12+y2) = 20, {31+loga(12—92) =15,
lg(x* - y*) - lg(x — y) = 0. log,(x* - y*) —log,(x + y) = 0.

©

Hajigure abcuucchl TOYEK MepeceYeHua
rpaduKoB QPYHKIIHI:

logs x 1 4 _ Ldogyx _ 8
f(x)=x"" n g(x):ﬁx . f(x) = x* u g(x)—?.
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BapunmaHTt B1
(1)

Beruuciaure:
2 log, 1
a) P34 3.,
log, 81

6) logﬁ(log2 3-log, 4).

2]

Pemrute ypaBHEeHME:
a) log,(x -2)-log, 2 +
+log,(x +3) =
=1+l1g(x —1)log, 10;

6) log, (9x2)10g§ x =4.

(3]

Pemnre HEpaBEeHCTBO:
a) log (x +2) > 2;
0) logs(logg,5 x +log, x*-3)>
>1.

4]

BapunaHuTt B2

1 log 1
a) 5 10g0,s5 + 8 2 ;
log, 16

6) log ;;(log,; 2-log, 3).

a) log,(x~3)-log, 3 +
+log,(x +2) =
=1+log,(x —1)log, 5;

6) log, (125x)logi, x = 1.

a) log (6 - x) > 2;
6) log,(log), x —log,, x —2) 2
> 2.

Pemure cucreMmy ypaBHEHHH:

{3“3” -log, x =1,
x¥ =32,

(5

Pemure ypaBHeHnue:
log,(x* —x-2) =
=1+ log,(x —2)log,(x +1).

{log5 X+ 5% =7,

x¥ =5,

log,(x* - 2x - 8) =
=1+ log,(x +1)log,(x - 3).



Camocroarensaas patdora C-34

85

C-34. OBOBWEHWE NOHATUA MOAYNA.
YPABHEHUA U HEPABEHCTBA

C MOAYNEM
Bapuwant A1 Bapuant A2
(1
Packpoiite moxyJis:
a) |v5 -2|; a) [1-2;
6) |3 - 1; 6) |4 - n;
B) l1+x2|; B) '—x4—2;
r) |——x/;—x8|. r) ‘xz + ‘x‘/;‘
(2
Pemnte ypaBHeHHE:
a) [2x - 3| =5; a) |2x + 4] = 6;
6) |x* -4 = 2" - 4 6) [x* —1| =1-x%
B) |x2+x|=|3x+3; B) [xz—x|=|2x—2|;
r) x* —|x|-2=0. r) x* +|x|-6=0.
(3
Peninte HEpaBEeHCTBO:
a) |[x -2/ <2 a) [x+1|<1;
6) 2+l > —-3; 6) 1+ > -1
x x_
B) ’xz - 9’ > 16; B) Ixz —4‘ >12;

r) [2+x|<x. r) [4-x|<x.
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BapuwauTt B1 BapuauTt B2
(1

PackpoiiTe Moayiib:

a) ‘3\/5— a) ’3\/3_
6) ‘230 _ g% : 6) ’340 — 430 :
B) |-x* +2x - 2; B) |x* +6
r) i\/x+1—\/;|. r) }\/x—2—ﬁ|.
2]
Pemmmre ypaBHeHHe:
a) }x2+x|=2; a) |x2—x|:
o) |x—1|=3x+5' 6) |x +1] = 2x + 8;
) 24 Xt2 g, B)x2+|—x;1|=0,
| + 2| x-1
r) x* —6x +|x -4+ 8 =0. r) x* +4x +|x+3/+3=0.
©
Peuinre HEpaBeHCTEO:
a) |\/x+1—1’>—2; a) ’4—\/ —2’>—5;
6) [4x +1| 2 3; 6) [4x - 3|<1;
B) |x2 - 4! < 3x; B) 1x2 - Zx} > x:
r) |x+1]<|x-3|. r) |x+2|<|x-4.
BapuwauTt B1 BapuauTt B2

o

Packpoiite mogyis:
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a) ’ﬁ—%|,

0) \cos 20° —cos 21°

1
2-x*——=|;
x2

.
?

B)

r) ‘xs +3—2x3'.

12)

Pemure ypaBHeHHne:

a) “xz —x’ - ll =1

6) |x2+x—3|=x;
B) V9 - x° =—|x2+4x+3;

r) |x|+]x—2|=4.

(3]

Pemmnre HepaBeHCTBO:

a) |x2+3x,22—x2;
6) ’xz —2x| < x;
B) [x2+x—2|>|x+2|;

Jx+3-1

x? -1

r)

|>O.

a) l%/a -5
6) |sin1° - sin 2°\;

\/;+L—2l;
x

=

r) |4x5 -x - 5‘.

.
?

B)

a) sz +x‘ —3I =3;

6) |x2—x—8\=-x;

B) V25 — x? :—|x2+2x—15;

r) |x—1+|x+1]=4.

a) lxz ——2x| >12 - x?%;

6) ]xz + 2x| < 4x;

B) |2x2+x—1‘>|x+1|;

Jx+5-2

4 - x?

r)

> 0.
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C-35. BbIMUCNEHWE NPEOENOB
YUCNOBbIX NOCNEQOBATENBbHOCTEW U
®YHKUWUWN. HENPEPbIBHOCTb ®YHKLUUU

Bapmaunt A1 BapunaHTt A2
(1

Hajigure npemges 4ucJIOBOM

NOCJIeTOBATEJILHOCTH:
a) lim a) lim L
now n? 44’ no=p® =2’
2 2 _
n—oo n‘+1 ne  4n° +1
B) lim(vn + 2 - \/;); B) lim(\/; —+n-3);
n n+2
r) 11m3 +11. r) lim 2 .
noe 30 noe 2" 4 2
Beruuciaure npenped:
x-1 2x + 4
a) lim ; a) lim ;
) x—1 x2 +x ) x—>-2 x2 -— 2
2 _ 1 9
6) lim *——2, 6) lim 8= %
-3 x+3 -4 4 —x
B) lim s1nx; B) lim I?x :
=0 3x x>0 3sin x
4 3
r) lim x3 1 . r) lim 12+x .
oo Dy 4 x x- 3x° + B
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Ilonp3ysces onpenenenuemM HeIlpepbiB-
HOCTH (PYHKUUHM B TOYKe, JOKAMXKHUTE, YTO
1
dyHKIMA f(x) = x + — Hempe- byHKIUA g(x) = HeIlpe-
x

PHIBHA B TOuYKe X, = —1, HO He

fAIBJIAETCS HENIPDEPLIBHOU B TOU-
ke x, =0.

BapuaHnrt b1
(1

phIBHA B TOUYKe X, =3, HO He
fIBJIieTCA HeIpepPLIBHOH B TOY-
Ke x, =2.

BapuaHTt b2

Haiinure npenes 4¥McI0BOM

ImocJsgaeaoBaTeJIbHOCTH:

2n
li ;
2) = n’+2
6) lim 55",

o+ 4

B) lim(vn® +n - n);

n—oo

. 2"+ 3"
r) lim ———.
noe 3%+ 4

12

Brruncaure nmpepeJ:

a) lim—2
x—0 /1 + x2 ’

. 8x?-5x+2
6) lim ——}

x-1 x“ -1

x +sin2x

m——;
x-0 sin x

) x+2
r) lim ————.
x> cos(x + 2)

2
n
a) lim ——;
) nse 3% —1

6) lim2n+3;
o= 5 —4n

B) lim(n — Vn? —2n);

n—yeo

o lim 75
oo 5n+1 + 4n+1 °

a) lim—l—_—x—;
x—1 x2 +2

2 —
6) lim—r — =
2 2x° —Bx +2
. 3x-sinx
B) lim—;
-0 gin2x
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13

Onpeneanre, sBaAeTCA N HEMpPEPbIB-

HOH GyHRUMA:

a) f(x)=i:

B TOUKe X, = 1;
x*, mpm x < -1,

3x+4, npu x > -1

6) g(x)= {

B TOUKe X, = —1.

BapuanTt B1
(1)

&) fla) = -

B TOUKe X, = —2;

2x -3, npu x <1,
6) g(x)=4 ,

x“-2, mpux21
B TO4uKe X, = 1.

BapunaHTt B2

Haitnute npeges 9ucI0OBOMH

nocjaeaoBaTeJIbHOCTH:

.. 1
a) limsin —cosn;

n—ee n

6) hm(MJ .
ol nt -1
B) lim(é/——\lan+1);

!
P) lim M
e () -nl’

2]

Borauciaure mpemen:

a) lim 88~ %),
2 2+ g

2 — —
6) lim = —2%-3,
-1 xt 41
., 8sin7x -sin3x
B) lim H
x—0 4x

9 _ 2

6) lim| 21221,
no={ 2n° -2

B) lim@#n + 2 - ¥n);

!
r) lim (n+1)+n!
noe (2-n)n!

. t 1).
a) lim cos (— + = )sm n;
2 n

a) lim ———=;

ro-1 x_]_
6) lim ' -8
x—2 x -_x - 2
cos3x —cosx
B) lim z ;
x—vO 4x
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2 . 1
r) lin(} ndiy r) lxl_{g T otg x|
0 tg x X cigx

(3]

Hajinute 3HayeHHe a, IPH KOTOPOM
dysruua f(x) aBaaercsa HenpepbIBHOH
Ha D(f), ecoan:

x* -4, opux <2, 4 +x, mpu x <1,
a) f(x) = P a) f)=3_

ax—6, mpu x > 2; 2x° —a, npu x > 1;

1-cos4x IpE x % 0 1-cosx 1pu x # 0
0) f(x) = L 0 flx) = 2x ’

a, npn x = 0. a, npux =0.

C-36. ONPEQENEHUE NPOU3BOOHOMN.
NPOCTEWLWWE NPABWJIA BbIYUCIIEHUSA
NPOU3BOAHbIX

Bapuaut A1 Bapuaut A2
(1
Haijinure npupamenue QPyHKIMHK:
a) f(x)=2x-3, a) f(x)=3x+1,
ectn x, =1, Ax = 0,2; ecnn x, = -2, Ax =0,1;
6) f(x)=x* +2, 6) f(x) = x° -4,
ecau x, = -2, Ax = 0,01. ecau x, =1, Ax =0,02.
(2
Haiinure npon3soauyo (PyHKIMHK:
2) flx) = 22" - = 2) F(x) = 3 + =3
x x

6) f(x) = (2Vx + 1) «°. 6) f(x) = (8Vx - 2) - £°.
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©

Pemute ypaBuenue ['(x) =0, ecanu:

_xz—3. x2+5
a)f(x)_x+29 a)f()_ _27
6) f(x)=4x+1—J3. 6) f(x) = -——9x+f
X

o

PemuTte HepaBeHCTRO

f(x) >0, ecmu: f(x) <0, ecam:

a) f(x)=8x—x2—f;—; a) f(x) = —+x - 6x;
0) f(x)=x+2- 0) f(x)=x_3-
BapuaHT B1 BapunaHT B2

o

IToas3ysack onmpegeneHneM, HaauTE
NpPOM3BOAHYIO QyHKIMH f(x) B TOUKe X
2 2

&) f() ="~ x =2 &) f(x) =5+ 26, % =13
6) f(x) =2 +1, 2, = 1. 6) f(x)=3-=, x, = 2.
x x

12

Haiinure nponssognyio pyHKIHHM:
a) f(x) = xvJx — 8x%; a) f(x) = 8x° + x*Vx;

6) f(x) = (3 - %)(xz +1). 6) f(x) = (2 + %)(x -1).
X X

©

CocTraBeTe H pelmiuTe YpaBHEHHE:
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a) f'(x) = f'(-2),
x? +3x

ecnu f(x) = ;
x+4

6) f'(x) = f(x) - 2x,

ecau f(x) = 2x + l
x

o

a) f'(x) = f'(6),
ecau f(x) = * - 3x;
x—-4
6) xf'(x) = f(x) +4,

ecnu f(x)=x —l.
x

CocTaBeTE H pelIuTe HEPaBEHCTBO

f(x)-f(x) 20, ecan:
a) f(x)=x" - 2x - 8;

6) f(x) =

+3

BapuauTt B1
(1

f(x) - f(x) £0, ecnn:

a) f(x) =x* —4x + 3;

6)1‘()—x+1

Bapunaut B2

IToamp3ysces onpegeaeHneM, HaWauTe
APOM3BOAHYIO PpyHKIIMH f(Xx) B KaXKIOH

Touxe D(f) :
a) f(x)=vx—-2;
6) f(x)=4- %

2]

a) f(x)=vx+1;
6) f(x) = ——7

HaiiguTe IpOH3BOIHYIO q)ymcmm

8) f(x) = dx® - 2
6 )=  xx

=(x_l+i2J(2+5x—3x2).
X X

8) f(x) = %°;
mﬂm—xf

= (15—2x—x2)(2x+g—i2).
x x
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©
CocTaBbTe N penIiuTe ypaBHEHHE:
a) |f(x)| = f'(x), a) |f(x)| = —f(x),
ecmn f(x)=x" +x+1; ecu f(x) = —x? —4x - 1;
6) f'(x) = f'(5)- (), 6) f'(x) = f'(-1) + f'(-5),
2 2
ecan f(x) = x_—2x_+1_ ecan f(x) = 5_4:2_36_4;1
x-3 x+3
(4
CocTaBbTe M pelIuTe HEPAaBEHCTBO
f/(x) 2> 0, ecau: f,(x) < 0, econ:
f(x) f(x)
a) f(x) = x* —4x% a) f(x) =9x - x°%
(x+1 ’ (x-1 )
6) f(x)—(x+2]. 6) f(x)—[x_2).

C-37. TPOU3BOAOHDbLIE
TPMI'OHOMETPM‘-IECKMVX U CNOXHbIX
PYHKUUUN

BapuaHt A1 Bapuaut A2

(1

Haiinure f'(x,), ecan:
a) f(x) = (4x +3)°, x, =-1; a) f(x) = (Bx-2)°, x, =1
6) f(x)=2—-2cosx, xozg; 6) f(x) =4sinx — x, xozg—;
B) f(x)=vx* -8, x,=3; B) f(x)=vb-x*, x, =2

1 . T _1 _T

r) f(x)= Esm 2x, x, = 3" r) f(x) = 1 cos4x, x, TS
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12)

Pemure ypasuenue f'(x) =0, ecan:

a) f(x) = (x* - 6x +5)7;

6) f(x) = cos® X —gin® X,
) f(x) 4 4

©

JoKrasknTe TOMXKIECTBO:

8) F'(x) = x—i—zf'(3) F(x),
1

(x~2)

ectn f(x)=

6) &'(x) =(§%J ,

ecin g(x)=tgx+tgm

.
b

BapuwaHuT b1

(1)
Haiigure f'(x,), ecan:
2) f(x) = @x -5 + ——,
3-x)
X, =25
6) f(x) =sindx —tg x,
x, =0;

B) f(x) = V5 - 4x - x%,x, = -2;

r) f(x) = x° cos(% - g)

x0=

DA

a) f(x) = (x* - 2x - 3)%;

x x
0 x) = 4sin—cos —.
) f(x) 3 3

a) f(x) = xif’(O) -f(x),

+1 1
ecnu f(x)= o 1)3 ;
6) &'(x) = [&J ,
cos x

ecn g(x)=ctgx+ ctg-g.

BapuvwaHuTt b2

1

) f(x) = -(1-x),
=y
X, =-3;
0) f(x) = cosdx +ctg x,
T
xO—E,
B) f(x) = vx® -8x +12,x, = 4;
r) f(x) = xsin(§+g),
Xy =T
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(2

Pemmre ypasuenne f'(x) =0, ecan:

8) f(x) = Jx+ s
X

6) f(x) = cosbxcos3x +
+sinbx sin 3x — x.

13

2) f(x) = |« + 223,
X

6) f(x) =sin4xcosx —
—-cos4dxsinx + 1, 5x.

Jlokaxure, 4TO IIPH BCEX AOIYCTHMBIX
3HaYeHHAX X NPOU3BOAHAA GYyHKIHH
8(x) He MOKeT NPHHUMATH

MOJIOKHUTENbLHBIX
3HaAYCeHHH, eCJIH:

a) g(x) =ﬁ+2vl—x3;

x—1)

x i
0 x)=ctg—+cos—.
) 8(x) gg 5

BapuauTt B1
(1

Haiignte f'(x,), ecan:

a) f(x) = (x* +3x — 4)° —sinnx,

X, =1
1
6) f(x) = , X, = —3m;
cos® =
B) f(x) = Jctgx, x, = g;
0 fx)=———, z,=0.

o
arccos x

OTpHLareJbHBIX
2) g(x) = — > 22
(5 - 4x)

x i
0 x)=tg——-sin—.
) 8(x) g7 -

Bapunaunt B2

a) f(x) = (2x* — x — 3)° + cos mx,
x, = -1

0) f(x) =

y X, = 3m;
.4 X
sin® =
2

B) f(x) = Jtg x, x, = %E;

r) f(x) = arctgl, x, =1.
x
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(2]

Pewure ypaBHeHUS (f (g( x)))' =0 u
(g (f(")))' =0, ecam:

f(x)=xz—xng(x)=l. f(x)=x2—4xng(x)=\/;.
x
(3 |
JoKakuTe, UTO NMpHU BCEX JAOMYCTHMBIX
3HAYEHMAX X BEPHO PABEHCTBO:
2tg = 2tg X
a) na f(x) = u a) nna f(x) = 2 < U
1+tg? 2 1-tg? >
2 x 2 x
1- tg2 = sin —
g(x) = i g(x) = p
24 1 _ -~
f(x)- &8'(x) =—f(x) &(x); fx) g
0) musa f(x)=1+l 0) mnas f(x):l—l
X X
’ f'(x)

X ,=—M, X = 7 -
PG == 0F rr@) =20

C-38. TEOMETPUYECKUN U MEXAJ-IMHECKMﬁ
CMbICN NPOU3BOOHOMN

Bapunaunrt A1 Bapunaut A2
(1

Haiinute TaHreHC yria HAKJIOHA KACATeNb-
HO¥ K rpaduky dynxuuu 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) =4cosx +x, x, :g. 6) f(x) =2x -3sinx, x, =T

2]

CocTraBpTe ypaBHEHHE KacaTeJbHOM
K rpa¢pury byaxuuu f(x) B Touke M:

a) f(x) = 22" + % £, M(-3;9); ) f(x)= %xs _2x, M(3;3);
6) fx) = 211 Mm3). 6) fx) =221, M(-2:3).
x-1 x+1

3]

Teso ABUIKETCA MO 3aKOHY

x(t) =t* +0,5t* — 3t x(t)=t* -2t +5
(x — B MeTpax, { — B CeKYHAaX).
Haiigure ckopocTh M yCKOpEeHHE TeJia
yepe3 2 ¢ mocJe HayaJja ABHIKEeHH.

(4]

Ha rpadmke dpynxkuun f(x) saliznre TOURY,
B KOTOpPOH KacaTeabpHad K f(x) HaKI0OHEHA
K oCcH alcuMce moa YIiioM o, €CJIH:

f(x)=v2x -1, o =45 f(x) =v4x +8, o =45°

Bapuant B1 BapuaHnr B2
(1)

Haiigure yriosoi koagpduuuenr
KacaTeidbHOH K rpaduky dyrruun f(x)
B TOYKe X, eCJIH:

a) f(x) = (x* - 1)(x? + x), a) f(x) = (x* +1)(x® - x),
xo = —1; xO = 1;
6) f(x) = sin® x, xo=%° 6) f(x) = cos’ x, x0=—i%.



CamocronrensHan pa6ora C-38

99

2]

CocTaBbhTe ypaBHeHHE KacaTeJIbHOM K
rpadury dyuxuuu f(x) B TOUKe X

2_
) f@) = 1 =2

6) f(x) =sin(1 - 2x),
x, =0,5.

m=2t,=3,

2
x*+1
a) f(x) = s Xy =2
0) f(x) = cos(1 +4x),
x, = -0, 25.
Teno Maccoit m Kr ABHKeTcH IO 3aKOHY
x(t) (x — B meTpax, { — B CeKyHAax).
Hajigute cuiy, 1elCTBYIOULYI0 Ha TeNlO
B MOMEHT BpeMeHHU to’ ecJu:
m=3,t, =2,

x(t) = 0,25¢* +%t3 —7t+2.

o

Ha rpaduke pyurunn

g(x) = V8x — x*

x(t) =2t* — 6t +t + 3.

g(x) =v-x* - 10x

HaWIuTe TOUKY, B KOTOPOH KacaTeJibHad
K rpaduKy nmapaJuieabHa ocu abcuuce.

Bapumaunt B1
(1

Bapuwaut B2

HajiguTe yros mesxmy ockio abeuuce
M KacarTeJbHOH K rpadury GyHKmm f(x)

B TOUKe Xy €CJIM:

a) f(x)=Vx’ +6, x, = V3;

6) f(x) = —xcos2x, x, = 0.

a) f(x)=vx’ -6, x, =3;
T

6) f(x) = —xsin2x, x, = —
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2]

CocraBbTe ypaBHEeHHE KacaTeIbHOM
K rpaduxy Qpysxuun f(x) B Touke X,

€CJIN.

x-1

a) f(x)= i1
nepeceuyeHUs rpaduKa ¢ OChIO
abcuucc;

6) f(x) =(7-3x)’, x, — Toura
nepeceyeHusa rpadpuka ¢ Ipd-
Mot y =1.

, X, — TOYKa

3]

2

a) f(x)= 3i—+—2, X, — TOYKa

x-1
repecedyeHud rpadukra ¢ ochio
OpJAMHAT;
6) f(x)=(4x +3)’, x,— Tou-
Ka IiepecedyeHUd rpaduxa c
npamoit y = -1.

3 Toukn A BOOJHP KOOPAMHATHBIX
oceit Ox u Oy OBMIKYTCA IBa TeJa

II0 3aKOHaM:

x(t) =Vt* +3,
yt) = V4’ +1, AWS3;1)

x(t) = V3t* + 412,
y(t) =Vt' +1, A(0;1)

(x, y — B MeTpax, { — B CeKyHJax).
Onpeneanre, ¢ KAKOH CKOPOCTHIO OHH
yAAJAKTCA APYr OT Apyra.

4]

Ha rpacduxe dyHxiuuun

flay=2"1

x+1

HalOUTEe TOYKH, B KOTOPBIX KACATENb-
HafA lapajjejibHA NPAMOH

y=2x+3.
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K-7. TPOU3BOOHAHS

Bapuaut A1 Bapuaut A2
(1

Haisaute npou3Bognyio QyHKIHH:

2 3

a)y=2x3—x—+4; a)y=4x5+£——2;
2 3
0) y =2cosx —3tg x; 0) y =4sinx —-5ctg x;
5) _x-3 ) _x-2
Y=t Y e e+s

CocTaBbTe YpaBHEeHHME KaCaTeJbHOH K
rpadpury pynkuum f(x) B TOUKe X, eciH:

2 3
f(x)=;2——x,xo=—1. f(x)=;c—3+2x,x0=1.

(3]

CocraBbTe H pemuTe YypaBHEHHE:

f(x) = g'(x), ecan f(x) = -g'(x), ecn
f(x)=2x - 1)5, g(x)=10x+T. f(x)=(38x - 5)4, g(x) =96x - 17.

o

MarepuajJbHas TOUKA JBHIKETCH 110 3aKOHY
x(t) =t*+1 x(t) =t + 3t

(x — B meTpax, { — B CeKYHIaXx).

Omnpeneaunre

CKOpPOCTb TOYKH B MOMEHT, KOT- KOODAWHATY TOYKH B MOMEHT,
Jla ee KOOpAVHATaA paBHA 9 M. KorJla ee CKOpOCTh paBHa 7 M/C.
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(5]

Hajigure yrioBoii KoadupuiueHT KacaTeis-
HOM, MPOBeNeHHOH K rpauKy (PyHKIIHH

g(x) = B TOYKe C OpAU- g(x) = B TOUKE C OpAu-

2-3x 1-x
Haroi —1. HaToit 1.
BapuaunTt B1 Bapuanrt b2
Hajinure npou3BOIRYI0 (DYHKIIMH:
4 3
A y=2-4 8/ ) y=—>+% _6Jx;
4 x X 3
6) y = (x> +1)cos x; 6) y = (4-x")sinx;
5) _x?+3x 5) _x® - 6x
Y x-1" y x+2
CocraBhTe YypaBHEHNE KACATEIbHOM K
rpacguxy dbyHkoun f(x) B Touke x,, ecau:
1 1
xX)=—,x, =1. x)=—,x, =3.
f(x) 2x 12 0 f(x) Bx_87 0
CocTaBbTe M pelInTe ypaBHEHHE:
f'(x) = -g'(x), ecn f(x) = g'(x), ecnn
f(x) = sin® x, f(x) = cos® x,
g(x) = cos x + cos T g(x) = sinx —sin X
12° 10°
MarepyaabHAA TOYKA IBHIKETCHA MO 3aKOHY
3
x(t) = 5t + 61° ~1° x(t)=%-tz+zt_4

(x — B meTpax, t — B CeKyHIaXx).
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Onpexennre
CKOPOCTb TOYKH B MOMEHT, KOI- YCKOpPeHHe TOYKHM B MOMEHT,
Jla ee YCKOpPEeHHe PaBHO HYJIIO. KOr/la ee CKOpOCThL paBHa 1 M/c.

(5]

HaiinuTe ocTphiit yroJ, KOTOpsIi 06pa-
3yeT ¢ OCh0 OPIMHAT KacaTeJbHAA K
rpaduky pysxuun f(x) B TOUKe X, €Cau

f(x)=~x*+2, x, =1. f(x)=vVx* -6, x, =3.
BapuaunTt B1 BapuauTr B2
(1

Hajiigute nponssoanyio GyHKIMHN:

a) f(x) = (x +1)*(x - 1); a) f(x) = (x —1)*(x +1);
6) f(x) = ctg® x — cos 2x; 6) f(x) = sing ~tg® x;
B) f(x) = . ) f(x) = 2

Vxi +1
(2]

CocraBbTe ypaBHEHHE KacaTeJbHOMH

K rpadury dyBxkuuH f(x), ecan ee
yraoBoi ko3¢ @duuneHT paBeH k, ecom:

f(x)=s/2x+1,k=%. f(x)=«/1—4x,k=—§.
©

COCTaBbTe H penm're nepanenc'rno:
f'(x) < f"(x), ecau f'(x) 2 f'(x),ecan
f(x) = (3 - 2x)*. f(x)=(2x -1)°.

4]

MaTepHabHAA TOYKA JBHKETCA IO 3aKOHY
x(t)=t* —4t® +12¢* -3 x(t) =1+ 6t +3t - ¢
(x — B MeTpax, t — B CeKyHAaXx).

Ve -8
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Onpeaenure
CKOPOCTb TOYKHM B MOMEHT, KOT- YCKOpeHHe TOYKH B MOMEHT, KOT-
I8 ee YCKOpPeHHe MHHHMAJIBHO. I8 ee CKOPOCTh MaKCHUMAJILHA,

I[Ipamaa MpoxoauT yepe3 TOUKHU
A(-4;-2) u B(0;1). A(4;6) n B(0;1).
Onpenenure, B kaKoH TOYKe OHA Kaca-
ercd rpaura PyHKIHH
2

x2+1 x?-1
. g(x) =

g(x) =

C-39. NICCNEAOBAHWE ®YHKUWU
HA MOHOTOHHOCTb U 3KCTPEMYMbl

Bapumaunt A1 BapumaHTt A2
(1)

Haiinute kpuTHYeckne TOYKM HYyHKIMM:

a) f(x) = x* +6x%; a) f(x) =12x - x°;
6) f(x) =2sinx — x. 0) f(x) =x++V2cosx.

(2]

Haiinute nmpomMekyTKM BO3pacTaHUA U
yObIBaEMA QYHKLMH:

f(x) = x® — 4x® + 5x - 1. f(x) = 3 +24x — 3x% - x°.

©

Hajizure TOYKHM 3KcTpeMyMa (yHKIMM:
2 2
x“ -3 x°+3
. x) = .
x-2 () x+1

Hoxaxure, uro GyHKIUA g(x) HA MHO-
skectse R aBnaerca

f(x)=
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BO3pacTalieii, eciu . yOLIBaIOIeH, ecau
g(x) =2x° +4x® + 3x - 7. g(x)=5-2x - x* —4x".
Bapuaunt b1 BapuaunTt b2

(1)

Hatigute KpuTHYeCcKHEe TOUYKH (DyHKIUM:

a) f(x)=38x*—4x® —12x° + 7; a) f(x) =x* +4x° + 44 + 1;
T x x

0) f(x)=cos2x—\/§x+—. 6) f(x)=sin=+ —= —m.
4 2 22

(2]

HaiinuTe nmpoMeKyTKH MOHOTOHHOCTH
(pyHKIMA:
x® +3x x? — 3x

f(x) = Rt f(x) = PR

Haiinute TOUKH 3KCcTpeMyMa (DyHKIIMM:
f(x) = (x +1)*(x +5)°. f(x) = (x + 8)%(x — 5)°.

(4]

Hoxaxure, 4yto hpyHKIHA g(X) Ha
MHOkecTBe R saBasercs Bospacraromei
(yObiBaromeii) , M onpeeaTuTe, KAaKOH

HMEHHO:
g(x) = 4x + sin® x. g(x) = cos’ x — 3x.
Bapuaunr B1 BapuaHnTt B2

(1)

HajinuTe kpuTHYecKkHe TOYKH (DYHKIMHI:

a) f(x)=%; a) f(x) = (x - DVx;
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6) f(x) = x* — 4/|x]. 6) f(x)=[2x + x2’.

12)

Haiinnte NpoMeXyTKM MOHOTOHHOCTH
pynxkuyn;

f(x) =vVx® +6x. f(x) = Vax — x°.
©

Halnnre TOYKH 3KCTpeMyMa (DYHKI[MH:
f(x) = x° —15x® + 8. f(x) =36x" —x® +1.

o

Onpenennre, NpM KAKUX 3HAYEHUAX Q4
bysxuua g(x) Ha KaKAOM M3 NpoMe-
KyTKOB D(g) aBaserca
cTporo y0biBaolei, ecian CTPOTO BO3pacTawlileil, ecan

g(x) = ctg§+ ax. g(x) =1tg3x —ax.

C-40*. AONONHUTENBbHOE UCCNEAQOBAHMUE
OYHKUUU
(RomawHAA camocTtonaTenbHaa pabora)

Bapuvaut 1 BapuaHT 2

HcecnenyitTe (PyHEIUIO HA BHIMYKJIOCTB:

a) f(x) = a) f(x) =
=x*'-4x*-18x* + x - 3; =3x* -8x®+6x% —b5x+3;
x8 6) f(x) = 2x® — 5x*;

6) f(x) = 56_3x4;

B) f(x) = sin2x — x°. B) f(x) = cos2x + x°.
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(2]

Hajinure 3HaueHue a, IPH KOTOPOM
TOYKA X, OyAeT TOUKO# neperuda
KPHBOii g(x) , ecan

g(x) = x* +ax®, xy = -1. g(x) = ax® - 6x%, x, = 1.

13

HN306pasute cxemaTuueCKH (pparMeHT rpa-
¢buxa pyHKuuM f(x) B OKPECTHOCTH TOYKH
paspeiBa x (11 KayKI0ro ciayyas Mpuse-
JUTe IMPUMeP TaKOM (YHKIIMH), €CJIM:

a) xo = 2, a) xO = 3’
Jim () = lim ) = 4 Bim, ) = lim, 1) = 6
0) x, =1, lixlr_lo f(x) =1, 6) x, = 2, 1'1?_10 f(x) =1,
lim f(x) = 2; lim f(x) =-1;
x—1+0 x—240
B) X, =0, lim f(x) = —o-, B) X, =0, lim f(x) = 0,
lim f(x) = 0; lim £(x) = +oo;
r) x, = -1, Lm_ f(x) = +ee, r) % = -2, lim f(x)=—o;
lim f(x) = —ce. lim f(x) = +eo.
x—-1+0 x—-2+0

(4]

Cpean maHHBIX (pyHKIMI BhIOEpHUTE Te,
KOTOpbIe MMEIOT BEPTHKAJLHEIE
ACHMIITOTHI (OTBET MOATBEPIUTE

JAOKA3aTeJbCTBOM) :
x> -5x—-6 x? - 2x
1 = 1 = ;
VY= VV="7y
J=x+1,ecmm x <1, 2x% -7, ecoint x < 2,
2)y=1 1 y=9 1
,ecan x > 1; , @CJIN X > 2

1+x x -2
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x*+x x* -2x-38
3 = s 3 = ———
Yv="3 )y 3

1 2x +2, ecaim x < -1,
—,ecan x <0,

Dy=qx Hy=4{ 1 1
3x, ecnu x > 0. x+2,ecnnx>— .
(5
Hccnenyiite pyHKIMIO HA HAJIHYME ACHMIITOT:
x3 4x3
a) f(x)—x2+1, a) f(x)_2x2+1’
2x 22
0) 7(x) = : 6) f(x) = ;
< +3 MR
X 2x
B) f(x)—m, B) f(x)_m,
x—2 x+3
r) f(x)—m, r) f(x)—\/x———l’
x3 x3
) f(x)—xz_g. ) f(x)—x2_4.

C-41*. NOCTPOEHMWE NPA®UNKOB ®YHKLIUU
(AomawHAA npakTuyeckas pabora)

Hccaexyiite hynximo u nocrpoire ee rpaduk:
YpoBeHb A

2x +1 1
1) y = x°® - 3x; 5 y= ; 9) y= ;
) y=x" -3x Vy="73 VV=7.7
2x -3 4
2)y=x*-4x*+3; 6) y= X-2, 10) y = x + —;
x+1 X
1 x+3
3) y=(x-2)% Ny-= ; 11) y = .
) y=(x-2) ) Y 7 —3x ) Y =9
1 x?-25
4) y = 4x* - x*; 8) y= ; 12) y = .
) y=dxt-x )y 4-x* )Y x+5
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YpoBeHb b

1) y =0,5x* - 0,2x%;
2) y = x(x - 1)%;

3) y = x*(x - 2)%

4) y = -x*(x +4)%;

YpoBeHb B

1) y=8x"-4x>+2;

2) y=(x"-1)%

3) y=x"-2;
X

3 +1

4) y = ;

xZ

9) !/=(x—_xT)2—;
1
®) y=x2—2x—8;
:_9
Dy="
2
8) y=
7
2 y=2x2—;x—2;
16
6) y=x3—4x;
1-
ny=af%;
8) y=x*VJx+1;

9) y =
)y 4 — x*

2x
2 +1

11) y = xv2 - x;

10) y =

.
2

12) y = (x - Vx.

2x +1
9) y= ;
x-1
3
X
10 = ;
)y x* -4

11) y = 2sin x - cos 2x;

12) y =sinx —cosx + x.

C-42. HAUBOJIbWEE W HAUMEHbBLUIEE
3HAYEHUA OYHKUUN. SKCTPEMAIJIbHbIE 3A0AYU

Bapuaunr A1

Bapuaunt A2

Haiinure Handoaniuiee H HaMMeHbILee 3HA-
yeHHA (PYHKIMHM HA TAHHOM IIPOMEIKYTKe:

a) f(x)=x- %xi [-2; 0];

a) f(x) = %x3 —4x, [0;3];
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x x-1
1 [0; 2]. 6) f(x) = et [1;3].

(2]

Texo, OpouieHHOE BEePTHKAJILHO BBEPX,
JBHIKETCSA IO 3aKOHY

h(t) =8t -t* h(t) =12t - 0,5t
(h — B MeTpax, t — B CeKyHIaXx).
Onpepenure, B KAKOt MOMEHT BPpeMeHH
TeJIO JOCTUTHET HaMGoabuIeil BHICOTHI

H KAaKOBO 6y11e'r ee 3HaYeHue B 3TOT
MOMEHT.

13

IIpeacraBeTe unciao 12 B Buge
CYMMBI IBYX HEOTPUIIATENLHBIX CJiarae-
MBIX TaK, YTOOBI

0) f(x) =

WX Npou3BeJieHHe OBLIO HaM- cyMMa UX KBaApaToB ObLia
OOJIBLIINM. HauMeHbIIIeH.
Bapunaut b1 Bapvwaunt b2

o

HajiinuTe Han0oapiee ¥ HAHMeHbIIEE
3HaYeHHs PYHKIIUU HA TaHHOM

MPOMEXyTKe:
a) f(x) = (x2 +1)*(x - 1), [-2;0]; a) f(x) = (12— “©)x-1), [0;2];
6) f(x) = >3 [0;3]. 6) f(x) = 23 =30,
x+1 x-1

(2]

MaTepnanbﬂaﬂ TOYKA ABHIKETCH
NPAMOJHHEHHO MO 3aK0HY

x(t) = 18¢* - ¢ x(t) = t* —12t% + 60t
(x — B meTpax, t — B CeKyHaax).
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OnpeaennTe, B KAKOH MOMEHT BpeMEHH

u3 npomexxyTKa [4; 8] 13 npomekyTka [1; 5]
CKOPOCTHh TOYKH OyaeT HamboJIbilleH,
M HaMJUTe 3HAYEHHEe CKOPOCTH B ITOT
MOMEHT.

M3 Bcex NOPAMOYTOJBHHUKOB C N3 Bcex  npAMOYTOJbHHKOB

auaroHagplo 18 cm  Halimure
IPAMOYTOJBHUK HauboJIbIIeH
IJIoLa .

Bapuaunt B1
(1

¢ womaaeplo 25 cm? HaiiguTe
IIPAMOYTOJLHUK ¢ HAMMEHbIIIEM
IePUMETPOM.

BapunaHTt B2

HajinuTe MHOXKeCTBO, HA KOTOpPOe
dyuxusa f(x) orobpakaer raHHBII

IIPOMEIKYTOK:
a) f(x) = |x* - 2x - 8|,[0;5];

6) f(x) = x +cos’ x, [—g;n].
(2

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

Hajigure KpaTuaiiuiee paccrogaHue ot
TOYKH A 1o rpaduka GyHrnuu f(x),

eCJIn:

A(L;0), f(x) = Va? + 6x + 10.
(3]

A(=8;0), f(x) =Vx® -2x +6.

Cpeny BCex paBHOOEAPEHHBIX

TPEeyroJIbHMKOB

¢ OOKOBO# CTOPDOHOM @ HalguTe
TPEYTONMbHUK HAHUOOIbIeH I1JI0-
iaju.

¢ JaHHBIM niepuMetrpoMm 2P Hail-
AUTE TPEYTOJbHUK HANOOJIbIIIeH

IJIOIA U,
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C-43*. U3BPAHHbIE 3A0A4MU
OANPDPEPEHUMANBHOIO NCHUCNEHNA
(poMawHAA caMocToATenbHana paboTa)

Bapunant 1 BapuwaHT 2

[ 1)

CocTraBpTe ypaBHEHHME KacaTeJbHOM K
rpaguky dyHKuMH f(x) , npoxoasinei
yepe3 TOYKY M, He NPHHAAJIEKAILYIO
JaHHOMY rpadukKy, eciau

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

2]

Hatinure ypaRHenue 001iei Kacareib-

HOM K rpaduxam pyHKIMIHA:
f(x)=x"-2x+5 , f(x) = x° + 4x + 8,
g(x) =x* +2x - 11. g(x)=x*+8x+4.

13

CocraBpTe ypaBHEeHHE KacaTeJbHOH
K rpaduky pyHkuuu f(x), nepnenmau-
KYJSpHOH K npamoit g(x), ecan:
fx)=x"+2x, g(x)=x-"1. f(x)=-x* -3, g(x)=x+3.

4]

K rpaduky dbyuruun f(x) nposeaeHsl
ABe KacaTeJbHbIE B TOUKAX X M X,.
Haiigure niromans TpeyroJsHHKa, o0pa-
30BAHHOTO 3THMH KAaCATEJbHBIMH M

ocwI0 abcIguce, eciu OCBIO OPAHMHAT, €CJIU
flx)=4x—x*, x, =1, x, =4. f(x)=-8x-x% x, =6, x, =1.
Haiigure yrosm 1pu BepIiviHe B paBHOOGegpeHHBIH TpPEYroJib-

paBHOGEAPEHHOI'O TPEYTOJbHHUKA HUK BIMCAHA OKDYXXHOCTHb pa-
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C 3aJaHHOH IUIOIIAJbI, B KO-
TOPBIA MOMKHO BIIHCATH OKPYIHK-
HOCTL HAMOOJIBIIIETO pajuyca.

(6]

muyca r. KakuM mosKeH ObITH
yroa Ipu OCHOBaHHM, YTOOBI
IJIOILIANL TPEeyroJbHHKA Obliaa
HauMeHbInei?

Onpenenure KOJIMYECTBO KOPHEH

yPaBHEHMHA
3x-x*-1=0.

x*-8x*+1=0.

K-8. NIPUMEHEHWE NPOU3BOOAHOW

Bapuwaunt A1
(1

BapunaHTt A2

Hajigure KpuTHUecKne TOUYKH QyHKIMH:

a) f(x)=x*-2x*-38;

6) F(x) = fx—:—if

(2]

a) f(x)=2+18x* — x*;

6) f(x)=xx—:%£-

Hccaenyiite hysKnuo u mocrpoire ee

rpagHk:

y=x>—3x%.

(3]

Haijigure uncao,
KOTOpOo€ B CYMME CO CBOHUM

KBajpaToM JaBaJio Obl Ha-
MMEHBIIYIO BEJINUYHHY.

BapuwaunTt b1
(1

1 5
=——x" +4x.
¥=73

Pa3HOCTh KOTOPOr0 CO CBOUM
KBagpaToMm Oblja Obl HAM0O0JIb-
I1ei.

BapuaHnTt b2

HaiiguTe npoMe:XyTKH MOHOTOHHOCTH

GyHrIMN:
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8) flx)="F"2, a) flx)= F 2,
x+1 x-1
6) f(x) = Vx - x. 6) f(x) = x — 4vx.

2]

HccaenyiiTe pyHKIHIO M TIOCTPOITE ee

rpacguxk:

y= 4x y= 4
1+x% x2+1°

IIpeacraBbTe
uyncso 12 B BHJEe CYMMBI ABYX uyucyao 20 B BUAE CYMMBI ABYX
HEOTPHILIATENbHBIX CJIaraeMbIX HEOTPHUIATEILHEIX CJaraeMbIX
TaK, 4TOObI Npou3Be/ieHrne Kyba Tak, 4ToOOLI IIpOU3BeJleHUE Of-
OMHOI'O W3 HHUX Ha YIBOEHHOE HOrO W3 HHUX Ha Ky0O Jgpyroro
BTOpOE OBLIIO HAUOOJIDBIIINM. Ob1JI0 HAMOOJIBIII M.
Bapuwaut B1 BapuwanTt B2

o

Hajigure TOuKHN 3KCcTpeMyMa (GyHKIIMH:

a) f(x) = x*V1-x*; a) f(x) = xv2 - x%;

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

2]

Hccaenyiite GyHKIHIO H TIOCTPONTE ee
rpaduk:
_4x2+1 Y= 9x® +1
x x

13

HaBecTHO, UTO
HanMeHbIlee 3HaueHHe QYHK- HanoOoJbllIee 3HaYeHHE PYHKIINHA

muu g(x) = 3x* — x* nHa npome- g(x)=x*-2x> +1 na mpome-
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sKyTKe [—1;a] pasHO Hysm0. IIpn xkyTtKe [a;0] pasHO 1. Ilpu ka-
KaKOM MaKCHUMAaJILHOM 3HaUeHHH KOM MHHHUMaJIbHOM 3Ha4€HUU Q4
a BBIIIOJIHAETCS 3TO yCJI0BUe? BBIIIOJIHAETCA 9TO ycnoBue?

C-44. NEPBOOBPA3HAA.
BbIYHUCNIEHUE NEPBOOBPA3HbIX

Bapuant A1 Bapuant A2
1

Joraxure, uro pyHxkuua F aBiasercsa

nepBoobpa3Hoi niaa pyukuuu f Ha R,

eciu:
F(x) = x* —sin2x -1,
f(x) = 2x — 2cos 2x.

(2]

Haiinure o01uii BUX NepBOOOpPa3HBIX
aad PyHRINN:

F(x) = —cosf—x3 +4,

1 X
= —sin = - 3x%.
f(x) 2sm2 X

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

O

Jaa dynxuuu f HalauTe nepBoodpas-
HyI0 F, npuHUMAaouyo 3aJaHHOE 3HA-
JYeHUe B YKa3aHHOM TOUKe, €CJIH:

a) f(x) = (x-8)*, F@®) =1; a) f(x) = (x +4)*, F(-4) = 3;
3 1

6 =——,F9)=9. - -

) f(x) o/ ©) 6) f(x) = ——, F(4) = 4.

Jx
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Bapunant B1 BapuwaHnTt b2
(1)

Onpenenure, aBasercda au Gpynxuus F
nepBooOpasHoi ana ¢pyuxuum f Ha R, ecom:

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

(2]

Haiigute obuiuii B epBooOpa3HbIX
aasa QyHRITHI:

) () = 5 - (L= 220" ) (@)= @x+2)' -3
6) f(x)=x+ —— 1. 6) f(x)=2x - ———+6.
cos” x sin® x
©
Aas pyHknum f(x) HailAnTE IIEPBOOO-
Pa3Hylo, rpa(puK KOTOPOM MPOXOIAUT
yepea TOUKY A, ecam:
a) f(x) = 2 +3x? a) f(x) =4x® - 1
Jx +2 ’ oVx -1
A(-1;0); A(2;0);
6) f(x)=tgx ctgx—2cos >, 6) f(x) = sin® x + cos® x +
? Lsingy, 4[5
A(2T[; 27t). 3 ’ 6 ’ 6 °
BapuauTr B1 BapunauTt B2

o

Haiinure dynkuuro f, 1A KoTopoit
pynxnusa F asagerca ogHo#l U3
nepsoob6pasnsix Ha R, ecau:
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F(x) = cos| Z — 2x |- Fx)=sin| Z-Z |+
3 6 4
—arcctg x + 2x. +arctg x — 3x°.
Hajimure HeonpeaeeHHBIH MHTErpa:
8 x
+6.cos® = |dux; - 8sin’® 2x |dx;
a) J. o’ cos 6 x a) J. o x sin x)
6) [|3- 2. 6) | S 5l
(2x + 5) Bx-1)
(3]

Jas dpynxmum f(x) HalimuTe nmepBoodpasHylo,
rpadHK KOTOPOH NMPOXOIMT Yepe3 TOUKy A,

ecJm:
8) f(x) = \/:ﬁ +4x, AG6);  a) f(x) =62 : \/zl_—x
3
A(3;55)
6) f(x) = sin xsin5x, 6) f(x) = cos x cos bx,

A E;i . A —lt-;i .
4 24 4 24

C-45. OI'IPEﬂEHEHHbIﬁ_MHTErPAH.
BbIM\UCJNIEHUE NNOWALQEN C NTOMOLWbHO
ONPEOENEHHOIO UHTErPANA

Bapunaut A1 Bapuaurt A2
(1

Beruncanre uuTerpas:




118 HAYAJIA AHAJTH3A

+¥]
N

3
a) j (x% + 4x - 1)dx; (3x* - 2x + 4) dx;

T
(1) 1 (1) 2
6) {(3—?de; 6) !(—x—3+8)dx;
3 2
B) I(\/% + 3x? ]dx; B) Z(4x—2\/% ]dx,
r) j.%cosfdx. r) j.3sin 3xdx.
0 0

12)

Haiignte naomans purypsl, orpanu-
YeHHOM JIMHHUAMMU:
y=x"-1,y=3. y=56-x",y=1.

BapuaunTr B1 BapuaHnt b2
o

Beruucanre nHTErpaJ:

[ 4 6
a) J[4x+3——2]dx; a) I(——3+9x2 —5)dx;
1 x Lx

[g + 8(2x - 5)° de; 6) j ( )3 (— - 3)3 dx;

0
-1 dx
4 .
B) J.;le, B) J.1—sin2x’
L cos’ x—1 -
'E ]
x ¥ 2 9
r) cos = —sin= | dx. r sin 2x + cos 2x)°dx.
! ( - . ) ) j ( )

(2]

Hajsigure maomaas pUrypsli, orpanu-
YeHHOM JHHHAMM:
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y=x"-4x+4,y=4-x. y=x"+4x+4,y=x+4.
BapuwauTt B1 Bapuwaut B2
(1
Beruucanre uHTErpa:
3.4 0.2 2955 _ 43 _
a) J-3x 22x +6dx; a) J-2x 33c 8dx;
1 x 1 x
5 6
1 3
6) || ——+1 |dx; 6) || ——-2 |dx;
!(v11—2x ) '1’.(2\,/3x—2 ]
2 T ox 2 3n «x
B) Icosz = —Z |dx; B) Isin2 =42 ldx
o 2 8 < 2 4
3 1
r) Ictgz xdx. r) Itgz xdx.
z 0
(2
Hajinure maomans (purypsl, orpanu-
YEeHHOH JTMHMAMM:
y=4x-x*, y=x,y=0. y=x*+4x,y=x,y=0.
C-46. NTPUMEHEHME NEPBOOBPA3HON
N UHTETPANA
BapuaHt A1 Bapuant A2
(1
Touka ABMKeTCA NMPAMOJUHEHHO CO
CKOPOCTBIO

v(t) =6t° —4t —1. v(t) = 4t° + 2t - 3.
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HaiiguTe 3aK0OH IBMMKEHUA TOUKH,

ecJan
B MOMEHT BpeMeHHU | =1c¢ Ko- B MOMEHT BpeMeHH | = 2 ¢ KO-
opamHaTa TOYKHW Oblja paBHA opAMHAaTa TOYKH ObLIa paBHA
4 M. 10 m.

(2]

HaiinuTe 06'b€M Tesa, MOJYYEHHOTO
IpH BpallleHUH BOKPYT ocH adcimcec
KPUBOJHHEHHOH Tpamenuu,
OrpaHMYECHHOM JTUHMIMMU:

y:2\/;’x:4’y:0. y:\/;,ng,y:()o

©

Haijinute pa6oTy, KOTOPYI0 HEOOXOAUMO

3aTPaTHTh
Ha DacTAKeHUe TIPYKUHBI Ha Ha pacTsayKeHue NPY/KMHBI Ha
2 cM, ecau cuna B 2 H pacrsa- 9 cM, ecau cuna B 4 H pacra-
ruBaer ee Ha 4 cM. ruBaet ee Ha 10 cm.

(4]

JIorcamm*e ¢ MOMOIIBIO ONNIPENECJIEHHOrO

MHTerpaJja
dopmyny obwbemMa IHJIMHAPA dopmysy oOBeMa PpPaBHOCTO-
V =nR*H, rme R - paanyce poOHHeTo IIWJUHApa V = 2nR®,
nuanHapa, H — ero BbICOTA. rae R — paguyc nmuianHApa.
BapuauTt B1 Bapuvwaut b2

o

Touka ABM:KeTCA NPIMOJIMHEINHO
C YCKOpPEeHHEM

a(t):cosi. a(t)=—sin—t3—.
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HajizuTe 3aKOH IBHKEeHUA TOYKM, €CIH
2n 4
B MOMEHT BPEMEHMU { = ? c ee B MOMEHT BpeMeHHU ¢t =—C ee

J3 3
CKOpOCTh paBHa V3 M/c, a Ko- CKOpPOCTh pAaBHA 5 M/c, a
OpAUHAaTA paBHA 2 M.

(2

Haiiaure 06beM Tena, MOJY4EeHHOrO
NpH BpallleHUH BOKPYr ocH abcumce
¢urypsli, orpaHHYEHHON JHHHAMH:

y=\/;,y=0,5x. y=+-x, y=x°.

(3]

JInHelHas MJIOTHOCTHL HEOJHOPOIHOIO
CTEePKHA U3MEHAETCA MO0 3aKOHY
p(l) = 81+1 p(l) = 321 + 2

(MIOTHOCTE M3MeEpAETCH B KI/M).

KoopauHara paBHa 1,5 M.

HajimuTe Maccy cTep:KHA, €CJIH ero
JJIMHA

paBHa 50 cM. paBHa 25 cM.

o

BeiBeanTe ¢ MOMOLWIBIO OIPEAEJIEHHOrO

HHTerpaJja

¢popmyay o6beMa KOHyca ¢ pa- dopmyny obvpeMa ycedeHHOI'o

aunycom R u BricoToit H. KOHyca ¢ paguycaMu R u r n
BeIcOTOM H.

BapunanTt B1 BapunaunTt B2

o

Tenxo maccoit m aBHAKeTCA NPAMOJIH-
HelHO nox aeiicreueM cuibl F(t)

(F — B HBIOTOHAX). HalinuTe 3aKon
€ro IBHXKEHMH, eCJIH
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m=2%kr, F(t)=12t -8, u s m = 3 Kr, F(t) = 36 — 18t¢,

MOMEHT BpeMeHU I = 3 ¢ CKO- 1 B MOMEHT BpeMeHHU t = 2 ¢
pocth Tena paBHa 10 m/c, a CKOpPOCTE TeJjia paBHa 14 M/c, a
Koopnuuara 21 M. KoopauHata 20 M.

12)

Haiiagure 06 beM Tesia, OTpAHUYEHHOTO
NOBEPXHOCTAMM:

Byt =87+1,2=12=-1. B+t =1+62°,2=0,2z=1.

13

Haiigure padory, KOTOPYI0 HE00X0IHMO
3aTPpaTUTHh Ha BHIKAUHBAHHE BOABI H3
pesepByapa, ecJH

pesepByap uMeeT ¢GopMy LH- pesepByap uMmeer riayouny 2 M,
JuHApa paauyca 1 M u rayou- a ero IomepeyHoe ceyeHHe —
HY 4 M. KBaJpaT cO CTOpPOHO# 1 M.

4]

BeiBemuTe ¢ MOMOINBIO ONIpeNeIeHHOTO
HMHTerpaJa

dopmysry o6beMa THUPAMUIK. dopmyay obObemMa ycedeHHOU
TUpaMH/ILL.

C-47*. N3BPAHHbBIE 3AQAHYU
MHTETPANbHOIoO UCHUCINEHUA
(AomMawHAA camocTosiTenbHas pabora)

Bapuaunt 1 Bapuaunrt 2

Haitmure HeonpeneJeHHbIH HHTErpaJ,
HCIIOB3YA B PelIeHMH YKa3aHHBIA CIIoco0:
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— npeofpa3oBaHue NMOALIHTEIPAIBLHOTO

BBIPAKEHMS:
O I e 0 [
d
2l e 2B Frveers
B) J‘sin4 %dx; B) J-cos4 2xdx;

F)J dx . F)J dx .

V2x — x? ’ —-2x — x*
dx

H)jx2+6x+10’ H)jx2—4x+5’

— 3aMeHa NMepeMeHHOMN:

* 1y x’dx: xdx :
dx dx
%) J_m’ ® | e
tgx ctgx
dx;
)jcosx )j51nxx
n) jcos xdx; ) Jsin xdx;

K) j xdx_ K) _[xx/x——_4dx;
— MHTETrPHPOBAaHHE IO YACTAM:

Ja) Jx cos 2xdx; Ja) Jx sin g dx;

) JT;\/—%;‘ M) [ (22 +1) xdx;

H) j arcsin xdx. H) Jarccos xdx.
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2]

Henmoap3dyda reoMeTpuyecKue HJIM
aHAJHMTHYECKHE PACCYXKIAEHH,

BBIYMCJIHTE HHTEIr'paJ:
6

a) TVQ—dex; a) I—V36—x2dx;

-6
2

6) [(x+1]+|x)dx; 6) [ (x| +|x - 1pdx;

2 1
B) J x* sin® xdx. B) j x4 - x*dx.

-2 -1

13)

Haiigure niaomans GpUrypsi,
OTPAHMYEHHOMH JIMHUIMM:

a) y=4-x°, y=3x, y=-3x a) y =2x-x%, y=-x
(y > 0); y=x-2(y>0);
06) y =sinx, y =cosx, 6) y =sinx, y =-sinx,
T 3n
0<sx<—; 0<x<—;
2 . 2
— |22 _ =11 —lr—1|:
B) y =" -2x, y=11-|]x-1|; B)y=zlx2—4,y=7—|xl,
8 4 1
Ny=—=,y=xy=4 Ny=-—,¥y=-4 y=-:5%,
x x 2
x=0. x=0.
Haiinure BCe 3HAYEeHHA a, IPH KOTOPBIX
BHITIOTHAETCA YCJIOBUE:
a) I(Zx—5)dx£6; a) J.(4—2x)dx23;
0 0

ke

1
6) J(cte®s +otg'n)dx = 0 Joigt +tg'nar =

0 S |
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2a a
B) dyurnua f(a) = J (2x + 1)dx B) QyuKnusa f(a) = I(l - 4x)dx
: :
NpUHUMAaeT HallMeHbIllee ONpUHUMAaeT HanuboJIblllee
3HaUueHHe, 3HaUueHHe.

K-9. NEPBOOBPA3HAA U UHTEIPAN

Bapumant A1 BapuwaHTA2
(1)

Haitnure o6mui B MePBOOOPA3HBIX
asg pyHKIUM:

2 1
a) fx)=x"-——=; a) f(x) = —= - x%
Jx 4Jx
6) f(x) = 12 — 3sin x. 6) f(x)=2cosx — ——5—.
cos” x sin® x
daa pyaxuuu f(x) HaliguTe nmepBooGpas-
HYI0, Tpa(PuK KOTOpPO# NMPOXOAUT Yyepes
JaHHYIO0 TOUYKY:
a) f(x)=38x" —4x +2, A(-1;0); a) f(x) =4+ 2x -6x°, A(-2;0);
x L4 n 1
6] x)=cos—, A| —;11|. 6 x)=sin3x, A| —;—= |
) f(x) 2 ( 3 ) ) f(x) [ 3 3)
©
BBI‘!HCJIHTG HHTEerpaJ:
r 1 t 2
. 2 R, .
a) ‘1|.(2x - —)dx a) ‘1|.(3x )

6) [(0,5x +1)dx. 6) [(2x+1)'dx.
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o

HaijiguTte mromans (pHIrypsel, orpaHu-
YeHHON JTHHHAMH:

y:x2+2,y:4—x. y:x2+2,y=4+x.

(5]

b
H3BecTHO, UTO f f(x)dx = 2. Halaure:

a

Zj. f(x)dx + j.f(x)dx. j.f(x)dx - 3j. f(x)dx.

BapuwauTt B1 BapuwaHTt B2
(1

Hailiaure o6muit BUI MepBooOpPa3IHBIX
A pyHKIHNA:

1 1 1 1

a) f(x) = — a) f(x)=——+ ;

) 1) 3sin*x x* ) (%) x* bHcos’x

6) f(x)=1+ cosg. 6) f(x) =sinbx — x,
(2
Joia dysximu f(x) Haitmrre nepsoodpasHyso,
rpa¢uK KOTOPOi NMPOXOMUT Yepes JaHHYIO
TOYKY:

a) f(x)=2x+ 2 A(-3;1); a) f(x)=3+ _1 A(—4;0);

1 _ x b ’ b \/—5_—x b $4 9

n 1 x 2n
6 x)=6sin3x, A|l—;0 . o x)=-cos—, A|—;1].
) f(x) (9 J ) f(x) 5 08 (3 ]
(3]
Beruucaure HHTErpa::

¢ dx T dx
) e Ve o5
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6) | (1 - 2sin® 2x)dx. 6)

o

Haijignre mwomans ¢Ghurypsi,
OrpaHUYEHHOM JIMHHUAMMU:

sin 8x cos 3xdx.

O 0 [ 2
O n

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

(5]

Touxa OIBUKeTCA BIOJb MPAMOM
€O CKOPOCTBIO

1 2

v(t)=2+ v(t) =4 - ——
Nt +2 vt -1

(v — B MeTpax 3a cekyHay, t —

B CEeKyHaaXx),

Hajinure nmyTh, NpOHIeHHLIH TOYKOM
B IPOMeXKYTKe BpeMeHH [2;7]. B [IDOMEKYTKe BpeMeHH [2;5].
Bapuant B1 BapuanTt B2

(1)

Haiinure nHTErpaI:
8) [(x - x+1)(x + 2)dx; a) [(x+1)(x +2)(x - 2)dx;
6) | COSZX . 6) | COS2X .

sin® x cos“ x

(2

s dymamu f(x) Haiiaure nepsooSpasHyzo,

001a72I0LIYI0 YKA3aHHBIMH CBOHCTBAMM:

a) rpaduk nepBooOpa3HOif HMEeT TOJbKO

oaHy O0ILyI0 TOUKY C NMPAMOii Y, ecJm:
f(x)=4x+8, y =3; fx)=3-x, y="7;
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6) rpacduk nepsoo6pasHoil NpOXoaUT
yepe3 TOyku A u B, ecau:

f(x) ==, A(};10), B(4;-2). fx )— —» A(-1;4), B(3;4).

(3

BriuncanTe HHTErpa:

a)j~9—4x2+\/3—2xdx. a)}9x2—1 3x +1

g 3-2x ’ : 3x +1
% 1 x 135 1 x

0) J. —cos— —2sin 2x |dx. 0) J. —cos——3sin3dx |dx
x 3 3 2 2
x _

wiAa

o

Haitinute niaomanas ¢GUrypsl, orpaHH-
YeHHOH JTHHUAMH:

y=iz,y=—3x+7. y—% y=-4x+13.
x x
ITon6epure pyurnuio f(x) , koropasa
npu J000M 3HAYEHUHU a YAOBJIETBOPSJIA
0bl paBeHCTRBY:
J.f(x)dx =24’ - 3a. Jf(x)dx = 4a — a’.
0 0

C-48. NPON3BOAHAA U NEPBOOBPA3HAA
NOKASATEJIbHOU ®YHKUUU
BapuaHnt A1 BapuaHTA2
(1

Hajiimute npou3BOAHYI0 (DYHKIITHH:
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a) f(x) = 4" + 4x%; a) f(x) = 3x* - 2%;
6) f(x) = 2e* - e™**, 6) f(x) = e - 2¢.

(2]

CocTaBbhTEe YpaBHEHHE KacaTeJbHOH K
rpaduxy pyHkuuu f(x) B TOUKe x:

f(x)=e", x, =0. f(xy=e*, x, =0.

©

Haiinute KpUTHYECKHE TOYKHM (DYyHKIUH:
2

f(x) = x’e”. f(x) = z—x.

o

BeruMcauTe MHTErpaJ:

a) _1[3"dx; a) _2[2"dx;
', .
6) [0,5¢2dx. 6) J§e3dx.

2 3

(5]

Hajinure gBe pasiuyHbie IEPBOOOPa3HbIE

ansa GyHKIMH g(x) U yraMuTe, rpaduk
KAKOM M3 HMX JIeJKMT BbILIE, €CJIH:

g(x) =€ -0,57. gx) = e + 0,17

BapuwaHTt B1 BapuaHTt B2

Hajinure npon3BoaHyio pyHKIMH:
a) f(x) = 3e* —3%; a) f(x)=2" + 2¢%;

6) f(x) = e>* +0,57". 6) f(x)=e” *-0,27"
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(2]

CocraBbTe ypaBHeHME KacaTeJIbHOM K
rpa¢gury pyukuuu f(x) B rouxe x,, ecam:

f(x) = e, x, = 0. f(x) = e, x, = g
Hajigure npoMeXyTKHM MOHOTOHHOCTH
Gy MM;
f(x) = xe1-2x2. f(x) 2 2x 1
Brruucaure MHTErpaJ:
1 1
a) [(e™ +1)*dx; a) [(e™ -1 dx;
i)1 i)1
6) [10°2dx. 6) [ 376" dx.
dan ¢ysrunm f(x) Haiimure X0oTA ObI
OJHY NEepPBOOOGPa3HYIO, KOTOpasA NpH
JI00BIX 3HAUYEHHAX X
[OJIOYKUTEJbHA, €CIH OTpHIlaTeJIbHA, eCIH
f(x) = e*(xe™ — ). f(x) = e*(e** — x°e*).
Bapunant B1 Bapunant B2
Haiimure npon3eogny10 PyHKIHH:
a) f(x) = sine’™ — 22, a) f(x) = cos e“z”r + 3Jﬁ;

6) f(x) = e (1 + x?). 6) f(x) = e** cos®

2]

CocraBbTe ypaBHEHHE KacaTeJbHOM
K rpaguky byaxkuun f(x) B Touxe,
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B KOTOPO# yriaosoi Ko3(dHuiueHT
paBeH k, ecau:

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

(3]

HaiiguTe TOYKHM 3KCTpEMyMa U
IKCTPEeMyMBbl (PYHKH UM

2

1 e’
flx)=——. f(x)=—.
x‘e x
(4
Beruncaure uHTErpaJ:
In3 In5
a) Je’axdx; a) Jezxdx;
In2 In3
1 o x 1 5x-1 x-1
6) J‘?—idx. 6) [2—>—dx.
: 61#‘ 5 lox

Haijinure oGuii BUJ nepBoOoOPa3HEIX
nasa ¢pyHknuM f(x) v onpexeauTe, pu
Kakux 3HaueHuax C mepBooOpa3Has

NnpH JIOO0OM 3HAYEHUH X
OTpHUIlATEJIbHA, eCJIU TIOJIOXKUTEbHA, €CJIU

fx)=(6"-0,1"7")- (6 +0,17). f(x)=(0,57-37)- (0,57 +37).

C-49. NPON3BOAOHAA U NEPBOOBPA3HAA
NOrAPUOMUYECKOU ®YHKLINU

BapuaHnt A1 BapunaHTt A2
(1

Haijizure nmpouspoanyio GpyHKUUHK:
a) f(x) =2In(x +1); a) f(x) =3In(x - 2);
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0) f(x)=1gx+1. 0) f(x)=2-1gax.

(2]

Haijigure nmpoMexyTKH BO3pacTaHUA U
yObRIBaHMA (PYHKIMH:

f(x) = In(x? + 4). f(x) = In@ + x*).

13

Haijinnre o6uuii B nepBooOpasHbIX A
dyrxnmuu f(x) Ha 3aJaHHOM NPOMEXKYTKe:

&) f(0) =~ a) f(x)= -2
Ha (—0; 0) U (0; 0); Ha (—0; 0) U (0; );
6) F(x) = —— ma [0,5;+). 6) f(x) = —> na [_ﬁ-m .
2x -1 5+ 3x 3’

o

Hajtnute naomans KpMBOJIHMHEHHOMN
Tpanenuu, orpaHNYEeHHON JHHUAMM:

y=§,y=0,x=1,x=e. y:é,yzo,xze,xzez.
X X

©

OnpegennTte, NpM KAKUX 3HAYEHUAX X
BEPHO PaBEHCTBO:

2x-1 9 nr 2x+2
lnx -x-2)) = 5. In8-2x-x°)) =———m——.
(In( W= (In( o

Bapuaunt b1 BapuaHTt B2
(1)

Haiinure nNpou3BOAHYI0 (PYHKIIMH:

a) f(x) = —3lnx+1 a) f(x)*4lnx+3

6) f(x) =log, cos x. 6) f(x) = log, sin x.
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12)

Hajinute TOYKH 3KCTpeMyMa

PpyaRIINN:
1 3
f(x)=1nx3+§. f(x)=ln=-=.
x x x
BeruucauTe MHTerpaJ:
2 kl
%2 ‘¢ 3
a) [ =dx; a) |-—dx;
15 N
6 3
dx 3
6) | ————. 6 dx.
);!.0,5x+1 )'!-3x—2
Haijinure naomanas (purypsl, orpaHu-
YeHHOH JUMHUAMM:
1
y.—.g’y=2’x=i2. y:—,yz]_’x_-:l_

x e x e
Onpenennre, copnagaer Ju 06JacTh
onpenenenus bynxknuu g(x) c odbaac-

THIO ONpeeIeHu
ee TIPOM3BOAHOM, €CJIHN ee nmepBooOpas3Hoi, ecamn
g(x) = In(9x® + 6x +1). _ 1 1
g(x) = + .
8-x 4-0,5x
BapuaunTt B1 BapuauTt B2
Hajiinute npou3BogHy0 (DyHKIMM:
x 3x* +2
a) f(x)=1lg——; a) f(x)=1n—; ;
x+2 x“+1

6) f(x)=x"". 6) f(x) =log, e".
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12)

Hccnenyiite pyHKUHIO HA MOHOTOH-

HOCTDb H 3KCTPEeMYMBI:
2

x x
x) = . x) = .
f(x) ne f(x) o
Beruncaure MHTErpaJ:
) j- dx a) j- dx
;8- 2x’ 1 0,5x-5
6 Yect 2xdx 6 V2 9ydx
) J‘xz+l' ) sz-z’
0 73
Haiigure muomans (purypsi, orpaHu-
YeHHOM JTHHHAMM:
5

y=—, y=6-x.
x

15)

Haijigure Bce 3HaUYeHHA @, MPH KOTOPBIX

o0sacTh onpeneneHus GpyHKmuu g(x)

coBIaaaer ¢ 00JlacThIO ONpeeIeHus

€e IMPOU3BOAHOM, €CJIH
g(x) = In(ax® —(a + 1)x + 2a - 1).

yzé, y=4-x
x

g(x) =In(ax® + 4x + a + 3).

C-50. CTENEHHAA ®YHKLUUNA

Bapuaunt A1 Bapuwant A2
(1

Hajlinure 3HayeHHe NMPOM3BOTHOM
dyHxuuu f(x) B yKka3aHHOH TOYKe X
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4

8) f(x) = 3x%, x, = 8; a) f(x) =2x", x, = 9;
6) f(x)=x"", x, =1. 6) f(x)=x2, x, =1.

12

ITocTpoiiTe cxemaTHYeCKH rpaduk
byakuuu Ha (0; ) :

a) y = xf -2, a) y= x -2,

6) y= x"’. 6)y=x3.
Haitnure Han6oapliee ¥ HaMMeHbIIee
3HaYeHMs GYHKIUM HA TaHHOM
NPOMEKYTKE:

f(x) = x°, [1;3]. f(x) = ¥Yx, [1;8].

o

Brruncaure HHTErpa;:

a) ji}?; 6) j\/de. a) T%; 6) 2£7i’/?cdx.
(5]

JaHBI MOJOXKUTENbHBIE YHCIa a U b.
Cpasnure f(a) u f(b), ecan:
1

x* %P
a>b, f(x)= \/; a<b, f(x)—T.
Bapuwaunt b1 BapuanTt B2

Hatinure f'(x,), ecam:

a) f(x)=—xT", x, =1; a) f(x) = 2x§, %=1
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1
3

3
1 x 8
6) f(x) =(16x)", x, =16. 6) f(x)=|=1| , x, =—.
) f(x)=(16x)", x, ””(8] 0 =57
Iocrpoiire cxemMaTHueckH rpagur QyHKIIM:
sinE \/—_cosE
a)y=x2 45 a)y=x3 6
6) y — xln0,5- 6) y — xan.
(3]
Haiinure HanGoablllee M HAMMeEHbIIIee 3HA-
YeHHA (PYHKIMH HA JAHHOM IPOMEXKYTKe:
2 3
f(x) = 2x — 3x3, [0;8]. f(x) =4x* - 3x, [0;16].

quuc.mrre HHTerpaJ:
9

dx

a) [—=;
4

Jx?
6) j V3x + 1dx. 6) j Y7x + 1dx.

(5]

Mana gymama f(x) = x* u nosoxurensabIe
yuciaa a u b. Cpasuure f(a) u f(b), ecoon:
a>b, O<a<l. a<b a<0.

3

ZJZ dx
a) ;
8 \sz

BapuaHTt B1 Bapuant B2
(1)

Hajinure f'(x,), ecan:
a) f(x) = Yxvx, x, = 1; a) f(x) = \/xﬁ{;’ﬁ X, =1

083
6) f(x) = (10x)¢%®, x, =10. 6) f(x) =(925J ) Xy = 2.
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2]

ITocTpoiite cxemaTiueckn rpacdui q)ymcmm:
3n

1 2sin— i
a)y_xlns 6) y = (xj 5. a)y—x’“’ 6)y—(4x) 5.
3

©

Haiinure HanGoabiilee H HAUMEHbIIIee 3HA-

yeHHA (DYyHKIMHM Ha JAHHOM IIPOMEIKYTKe:
f(x)=1nx - ¥x, [1;64]. f(x) = 4x - % In x, [1;81].

4

Brrunciaure mHTErpad:

]

.:-Iv-'
o
-
|

8l 4 _ %3 — x3
dx; ) | —F—=—dx;
a) -!‘ x; a -! \/} X
19 dx
6 .
)'[Jx+10 NCES )':[\/x+6+x/x—3
(5
Hana dyaxmua f(x) = x* 1 moaoxu-
TeJbHbIE Yuciaa a U b, npuuem a > b.
CpaBHHuTE O ¢ HyJleM U eAUHHLEH, eCJIH;
f(a) > f(b), f(a)<f'(b). f@a) > f(), f(a)> ().

C-51*. AONONHUTENDbHbLIE 3A0AYMU
MATEMATUYECKOIO AHAJIU3A
(ARomalwHAA camocTOoATeNnbHana pabora)

BapuaHt 1 BapuaHunt 2

o

Hccaenyiite ¢hyHKUHIO H IIOCTPOIliTe ee
rpaguk:
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a) f(x) =4 - x%; a) f(x) = VYx® - x;

6) f(x)=xe™; 6) f(x) = x’e;
B) f(x) = 2%, B) f(x) = ——;
x Inx
r) f(x) = Insin x; r) f(x) =Incosx;
n) f(x) = x*In® x; n) f(x) = xIn x;
e) f(x) =log,(4x — x*). e) f(x) =log,(4 - x*).

Hajimnre HeompemesIeHHBII MHTETPAJI, HC-
NONB3Ys NPH pPellieHNH YKA3AHHBIH CII0C00:
— 3aMeHa ImepeMeHHOM:

a) Jxe"zdx; a) J?;—dx;
dx n® xdx
6 ; 6 ;
) jxlnx ) '[ x
B) Jctgxdx; B) _[tgxdx;
x*dx 2xdx
r ; s
)Jx3+1 I1)'[x2+3
J- sin 2xdx ) J sin 2xdx
1+cos®x’ 1+sin®x’

e) j(x + 1)Wx? + 2xdx; e) j(x2 ~1)Wx® — 3x + 2dx;

— HHTErpHpoOBaHHE II0O YaCTAM:

xK) j xe**dx; *) j xe *dx;
Inx
3 dx; 3) |x%Inxdx;
) [0 ) |
H) J.sin x In cos xdx; u) Jcos x In sin xdx;

— KOMOHHHPOBaHHE IPEILIAYIIHX METOIOB:

K) jarcsin xdx; K) J.arccos xdx;
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2x%dx 2x%dx
%) '[coszxz’ %) '[smzxz’
M*) je cos xdx. M*) jsm(ln x)dx.
(3

Haiinure pemenue nudgepeHnaabuo-
ro ypaBHeHHs, YIOBJETBOPSIOIIee TaH-
HBIM YCJOBHSIM:

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

K-10. MTPOU3BOAHAA U NEPBOOBPA3HASA
NMOKA3ATENBbHOMW, NOTAPUOGMUHECKOW
M CTENEHHOWU ®YHKUUN

Bapuaur A1 Bapumaut A2
(1
Haijinure mpon3poaHyo PyHKIIMHK:

a) f(x) = e* + x>% a) f(x) = x"* -

6) f(x) = In(x? +1) — 4%, 6) f(x) = In(8 - 3x) + 8*.
(2

Hailimure HauOOJbIIee H HAHMEHbIIEE
3Hauenus GyHKIMM HA JaHHOM IpoMe-
MYTKE:

f(x) = e, [0;2]. f(x) = e, [0;4].
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Jas pynrkuuu f(x) HaguTe mepBooGpas-
HYIO, TPa(puK KOTOPOil MPOXOAUT uepes
TOYRY A:
3 2
f(x)=——, A(-3;1). f(x) = ——, A(Z3).
x+2 x -3

4]

Hajigute niromans (purypsl, orpaHu-
YeHHOH JUHUIAMU:

y=s/3c—,y:1,x=9. yzi/;c—,y:l,xz&

©

Adas pyHKIMH
1 3x 1
x)=¢e"" -
2x+1 a(x) 3x+1
HaWIuTe nepBooldpas3Hyio, KOTopasa B
Touke x, = 0 mpuaMMasa OBl TaKoe ke

g(x) =™ +

3HaYeHHe, KaK U NMpou3BoaHad g(x) B
3TOM TOYKe.

BapuauTt b1 BapunaHTt B2
(1

HaiiguTe npou3soaHy0 GyHKIIMH:

a) f(x) = e +log, x; a) f(x) = log, x — e*™*';
6) flx) =x"* - ln%' 6) f(x) = 2™ +InVx.

(2

Hayaure saufoapiiee ¥ HaUMeHbIIEE
3HaYeHUA (PYHKIMM HA JAHHOM IpOMe-
KYTKe:
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f(x) = x%e*, [-21]. f(x) = :T [-1;2].

©

Jdasa ¢dyaxuuu f(x) Haiiagure
nepBoodpa3nylo, rpaduK KOTOpoit

nepecekaeT och Ox B TOuKe ¢ abc- nepecexaet och Oy B TOUKe € OPAY-
muccoii 1, ecan HaToi 3, ecan
2 6
x)=2x - . x)=3x" + .
f(x) ir 5 f(x) 371

o

Hajinute nioiaas (pUMrypsli, OorpaHu-
YeHHOK JHHMIMM:

y:\/éz,yzx. yz\/éz,yzx.
(5]

Aaa pynkuuu g(x) HaHauTe NepBoos-
pa3Hy1o, rpadMK KOTOpOH nmepecexaercs
¢ rpa¢MKOM NPOKU3BOTHOM 3TOH GYHKIMHU
B TOYKE X, eCJIn:

1

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

BapuwauTt B1 BapuauTt B2
(1

Haijinute npousBoanyo ¢GyHKIIMM:

a) f(x) = e lg cos x; a) f(x) = e 4 log, sin x;
6) f(x) = 2% +1In%(x® - 1). 6) f(x) = 3% —1n®@9 - x%).

(2]

HajinuTe HauOoOabIIEe H HAMMEHbIIee
3HaYeHHA (PYHKIMH Ha JAaHHOM IpOMe-
HKYTKE:
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) =124 40 )y =221 5.
2+ x +

(3]

Ana bysrmun
6 2
f(x) = —
- 3x 0,5x -1
HalauTe nepBoo0pasHylo, rpaduk
KOTOPOH NPOXOAMT 4epe3 TOUKy M,
ecan M — TouKa mepecedyeHHs
NPAMBIX B rpadyuyeCKOM pelleHuH
ypPaBHEHHHA

xy—-3x-2y+6=0. xy+2x-4y—-8=0.

4]

Haiigure naomans (purypsi, orpaHu-
YEHHOH JTHHHUAMM:

y=2Jyx+1, y=x+1. y=2vx-1, y=x-1.
(5]

Ja dysxuuu g(x) HaMaHTe NepBo0s-
pa3Hy10, HAUMeHbllIee 3Ha4eHHe KOTOPOoH
PaBHO Y :

f(x) =

3

X +
" 1+2xe » Yo = 4.

2x x5
g(x) = = +6x°e", y, = 3. g(x) =
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C-52. NOHATUE KOMIMJIEKCHOIO YUCHA.
AEUCTBUA C KOMNIEKCHbLIMU YHUCNTAMU
B ANMFTEBPAUYECKOU ®OPME

Bapuaunt A1 Bapuant A2
(1

,Zlaum KOMIIJIEKCHbBIE€ YHCJIA:

z=1-inmz =4i-2. 2,=1+i n 2, =—6 +4i.
Haiinure:
a) cyMMy 2z = 2z, + 2, H YKaXKuTe

Re z; Imz;
6) pa3HOCTBL 2z = 2, — 2, M YKaKHTe
KOMILIEKCHO€ YHCJIO, KOTOpoe

COIIPSAMKEHO ¢ 2; MPOTHBOIIOJIOKHO 2;
B) IPOM3BeieHHe 2 = 2, - 2,

Zg
r) YacTHOe 2z = 2,

21
ITo dopmyne pazHoCcTH KBaapaToB
Pa3joKuTe HA MHOKHUTEIH:

9x% + 25. 4x® +1.
(3
Brruucaure:
a) (1+3i)1-3i)-2; a) (5-2i)5+2i)+1;

6) (2-1)* +i(3i +4); 6) (3 +i)* - 3i(2 + 3i);
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2 3
-16
B) i +i—6. B) lm_i—s'
Peuinte ypaBHeHHE:
a) 22° +8=0; a) 322 +27 =0;
0) 3iz =9 - 6i. 6) 2iz =-10+ 8i.
Hajinute neficTBUTeAbHBIE X U Y
M3 paBeHCTBA:
2-dx+4iy=6+"7i. 3x+(B-2)y=1+2i.
BapuwanTt b1 Bapuant b2
(1)
JaHbl KOMILIJIEKCHBIE YHCJIA:
2 =15-5i, z, =1+ 2i. 2z, =5+10i, z, =2 -1,

Ha#pure:

a) cymMMmMy 2 = 2, +2, H YKaXKHTe

ee BellleCTBEHHYI0 M MHUMYIO YacCTh;

0) pasHoCTh 2 = 2, — 2, H YKaKHTe KOM-

IJEeKCHbIE YHCJIA, COIIPDAKEHHbIE H IIPO-
THBOIIOJIOJKHBIEC K 2,

B) MPOU3BEeXCHHE 2 = 2, - 2,;
2
r) yactTHOe 2z = —=2,
2
Pasmoxnre HA MHOMXKHTEIH 1O opmyJie

pasaoCcTH KBaapaTos (a > 0) :
a +16. a +49.
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©

Beruncaure:
a) (2-30) +(1+iV2)Q - iv2); a) (3 + 2i)? — (1 -iV3)Q +iv3);
6) 21O _sia-); 6) 04 4 3i1 - 2i);
1-i) a+i
) 32 ?
B @) + 5. 5) 101 + [3] .
i
Pemnte ypaBHEHME:
a) 2> —2z2+5=0; a) z° +4z+13 = 0;
6) 1+i)z=6-2i. 6) 1-i)z =8 +6i.
(5]
Haijigure neiicTBUTEJILHBIE X H Y
M3 paBeHCTBA:
B +3i)x+(2-i)y =-1-5i. 4-3)x+Q+2)y=2-Ti.
Bapuwaunt B1 Bapuwaunt B2
(1)
JlaHEI KOMILIEeKCcHBIe YHciIa a = 2, — 2i
ub=z, —2i, rge 2z, M 2, — KOPHHU ypas-
HeHM:
Z+4z+5=0 2 -22+2=0
(Imz <0, Imz, >0). (Imz <0, Imz, >0).
Haungure:

a) Yueso, conpsKeHHoe K cymme a + b;

0) YHMCII0, IPOTHBOIIOA0MKHOE PA3HOCTH
a — b;
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B) IPOM3BeJdeHHe JAHHBIX YHCeJ ab;

a
I) 4yacTHOe Z .

2]

Paznoxure gBymsa cnocofamMu Ha KOMII-
JIEKCHbIE MHOJKUTEJH 110 opMyJie pas-
HOCTH KBaJpaToOB

gpcio 17. uypcio 10.
(3
Boruucaure:
a) (2+1)° -1 -i) a) (2-1i)® +(1+ 20)%
1-i 2i 1+ 2i
6 + ; 6 + ;
)2i”+i’9 i-1 )i2‘—2i25 1+

90 100

B) 1+ +i° +...+1i B) 1+i° +i"" +...+i

o

Pemnte ypaBHeHwue:
a) z* +132* +36 = 0; a) z' +202° +64 = 0;
6) 1+ 2i)(1-i)z =20 -30i. 6) (1-2i)1 +i)z = -40 + 50i.

©

HaiiguTe KOMILIEeKCHOE YMCJIIO 2,
YIOBJIETBOPSAIONIEE PABEHCTBY:

i+Rez=iz. i-Imz+1=iz.
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C-53. MOAYNb U APIT'YMEHT
KOMMNNEKCHOIo YUCNA.
OBEACTBUA C KOMNNEKCHBLIMU YACNAMU
B FTEOMETPUYECKOWU ®OPME

Bapuant A1 BapuaHTt A2
(1)

Hajignte Mogyap M rjIaBHBIH aprymMeHT
KOMILIEKCHOI'0 YMCJIa:

a) z =4+ 4i; a) z=3-3i;
6 238 _1; 6 2= L3
2 2 2 2

BrinojHKHTE NelCTBHA HAa KOMILIEKCHOM
MJAOCKOCTH:

a) (4+1)+ (=1 + 3i); a) (38— 2i) + (1 + 3i);
6) (1 - 3i) — (-2 - i). 6) (5+ i) — (3 — 2i).

(3]

H306pa3ure MHOKECTBO TOYEK
KOMILJIEKCHON NJIOCKOCTH,
YAOBJIETBOPAIOIIUX YCJIOBHIO:

a) Imz=-2; a) Rez=3;

6) |2 = 1. 6) Argz =

w3

o

PemnTe ypaBHeHHE:
|2| = 2-3i+1. |2| =z +5i+1.
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BapunauTt B1 BapumaunTt B2
(1

HaiiguTe MOoayibh ¥ apryMeHT KOMILJIEKC-
HOT'0 YMCJa:
a) z =(1-2i)% a) z=(2+1i)%
2

2
6) 2= —. 0) z2=——.
) 1+ ) 1-i

2]

BoinoJjiHMTe JeCTBMS HA KOMILIEKCHOMN

ILIOCKOCTH:
a) 2i + (1 — 4i); a) (-3 + 2i)+5;
6) 2(3 - 2i) —3(1 +1i). 0) 4(-1-i)-2(-3 - 2i).

©

HaiiguTe reomerpuyecKoe MeCTO TOYEK
KOMILJIEKCHOM ILJIOCKOCTH, YIOBJIETBOPSI-
IOIIHX YCJOBHIO:

a) Rez<-1; a) Imz > 2;

6)23Argz$§. 6) 1< <3.

o

Peuiure ypaBHeHue:

o' + 2% = 8 - 4i. |of 2% =2-4i.

BapunauTt B1 Bapunaunt B2
(1)

Hailigute Moy s H apryMeHT KOMILJICK-
CHOTO YHCJA:
2+2i 3-3i
. a) .

1-i’ 1+i
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6) (1-i)4+3i)2+i)3+i). 6) A +i)(4-3iN2-i)3-1i).

(2]

BreInoAHHTE NeHCTBMA HA KOMILIEKCHOM

IJIOCKOCTH:
a) 2+2z,rne z2=1+1; a) 2z—-z,rae z2=2—1;
6) 23 _a;. 6) 23l _3
i i
(3]
Haitnure reoMerpuuecKoe MeCTO TOUECK
KOMILJIEKCHOM IJIOCKOCTH, YOBJIETBOPHIO-
HUX YCIOBHIO!
a) Re(z-2) < 4; a) Imz2% > 2;
6)%3Arg(z+2—i)s%“. 6) 1<|z-3+3i<3.
(4
Pemure ypaBHeHHe:
zliz[—z—2i:O. z|iz|—z+6i=0.
C-54. TPUTOHOMETPUYECKAA ®OPMA
KOMMNNEKCHOIO Y1CnA. ®OPMYJ1A MYABPA
BapuaHTt A1 BapumaHTt A2

o

IIpencraBhTe TaHHOE KOMILJIEKCHOE THCJIO
a) B anreOpaunueckoi gopme:

z:2\/§ cosE+isinE ; z=4 cos£+isinE ;
4 4 3 3
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0) B TPHTrOHOMETPHYECKOi dopme:
z=1+3i. z2=2+2i

2]

BoinoJsiauTe geiicTBHA:

a) 3\/§(cos—g+is1nng ' a) \/g(cosg+ising}<
><\/§ cosEJrisin—TE ; ><\/l_2 cosE+isin—n— ;
6 6 6 6
18(cos47° +isin 47°) 6 20(cos 72° + isin 72°)
9(cos17°+isinl7°) 5(cos12° +isin12°)

©

IHoms3ysicy opmyioii Myaspa, BeIuMcIMTE:

a) (-1 +i)%; a) (-1 +/30)%

0) 3/8(c0s7t+isin7t). 0) \ﬁG(coszz;—n+isin%}
(4

Pa3iosxuTe HA JMHEHHBIe MHOKHTEIIH:
z' - 16. 81 - 2*.

©

Hailigute Bce KOpHH ypaBHEHHSA:
42° +8i = 0. 32°-24=0.

BapuauTt B1 BapuaHTt B2
(1)

IIpeacraBpTe MTaHHbIE KOMIIJIEKCHBIE
YnCJia B TPUTOHOMETPHYECKOH Gopme:

a) z=-2-2i a)z:\/g_i;
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T .., T m .. T
0) z=—cos— —isin—, 0) z2=—cos—+isin—.
6 6 3 3
BeinmoaHNTE NeHCTBHA H NPEACTABHTE
OTBEET B TPMFOHOMETPHYECKOH (hopme:

a) 3 cos = + isin = - 21; a) 2 cos = + isin = - (-38i);
4 4 6 6
J20(cos 18° + i sin 18°) 5 JV18(cos 4° + i sin 4°)
J5(cos 48° + i sin 48°) V2(cos 64° +isin 64°)

13

Beruucanre, moae3dyscek opmyinoii
MyaBpa, 1 npeacraBbTe OTBET
B ajarebpaunveckoi ¢opme:

a) (1-30)%; a) (-1 +0)';
6) 4-4. 6) 3-8.
(4]

Pa3ioxuTe HAa JTUHEHHbIE MHOMKUTEIIM:
32° —24. 2z* +8.

(5]

Pemure ypaBHeHHe:
2+22+2+1=0. 2 -F+z-1=0.

BapuaHnTt B1 BapuaHTt B2
(1

IIpeacraBeTe JaHHbIE KOMIIJICKCHBIE
9YHCJIa B TPUTOHOMETPHYECKO# chopme:

a) Z:i;

a) z= ;
-1+ 1-i
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6) z:cosE—isinE. 6) z=-2 cosEnLisinE .
5 5 8 8

(2]

BeimoaHUTE JEHCTBUA U NPECTABLTE
OTBET B TPMrOHOMETpUYEcKON (hopme:

11 . . 11n) 1. 2n .. 2x;
a) 4| cos— +isin— |- —i; a) 6| cos— +isin— |x
6 6 3 3

2
1.
Xt——1;
1+iy/3 6) i-1
2i(cos 60° + i sin 60°) 2(cos 45° + isin 45°)

13

Berumcaure M nipeicTaBbTE OTBET
B aare6pandyeckoi popme:

(1+i\/§]20 (—1+N§]10
a) ; a | ————| ;

i-1 1+
6) ¥8i. 6) 3-8i.
(4

PasjiouTe HA JHHEHHBIE MHOMHTEIH:
2t + 222 + 4. 2* —42° + 16.

(5]

Peumrute ypaBHeHHE:
(z+i)® =2% +2iz—-1. (z - 2i)° = 2* —4iz - 4.
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C-55*. AONONHUTENDbHbLIE 3A0AYU
C KOMNNEKCHbIMXA YACNAMU
(RomawHAA camocToATeNnbHaA paboTa)

BapumaHnt 1 BapuwaHT 2

(1)

IlocTpoiiTe HA KOMIIEKCHOH MIOCKOCTH
reoMeTpu4ecKkue o0pa3sl COOTHOUICHMH:

a) zz2+2z2+2z2 =0; a) 2z +2iz-2iz =0
6) 2°2° - 522 +4 > 0; 6) 2°2% —102z2 +9 < 0;
B) Im — >1; B) Re __2l 21

z-1 z+1
) |z-1 +|z+1]° =10. r) |2+ +]z- i =16.

2]

BriBeanrte ¢ moMouns0 GopMyJIsl
Myagspa tpuroHomerpuueckue ¢GopmyJIsi,

BhIPaKAIoIIHe:
a) cos 30 uepe3 cos 0 a) sin 3o uepes sin
6) sin40 yepe3 sino u coso. 0) cos4o yepe3 cosO.

(3]

Jlas M00BIX KOMILIEKCHBIX YHCeN 2, M
2, NOKAXKHUTE HEPaBEHCTBO:

||zll—|22H£|zl\+|22|. ”21|"|22”5|z1 - 2,|.

o

Hajinure KoMIIIeKCHOE YHCJIO0, 3a1a10-
11iee YeTBePTYI0 BepIIHHY NapaJiiesor-
pamMma,

TPH NOCJIEAOBATEJIbHBIX BEPIIHHBI KO-
TOPOro HAXOQATCHA B TOUKAX:

2, =1+2i, z, =-1+2i,
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2, =~1-1i, 2, =-3-1i,
2, =2-2i 2, =1-2i.
(5
Pemnre ypaBHeHue:
a) (22 +32+6) + a) (22 +42+8)* +
+22(2* + 32+ 6) - 82% = 0; +32(2° +42+8)+ 222 = 0;
6) 2° -422 —42-5=0; 6) 2° +82° +152+18 = 0;
B) (2* +2)' =1. B) (2° - 2)* =186.
K-11. KOMINNEKCHbBIE YACNA
Bapuant A1 BapuaHnt A2
(1
BrimonEMTE TEeMCTBHA:
a) 2i(3+1i) - 6i% a) 3i(i~4)-12i";
6) L. 5 33
1-i 1+1i
(2
HaiiguTe MHOKECTBO TOUYEK KOMILICK-
CHOM MJIOCKOCTH, YAOBJIETBOPAIONIHX
YCJIOBHAM:
Rez>1, Imz<1,
2| < 3. 2| = 2.
©
Brraucawnre:
a) (2 +2i)%; a) (V3 +i)%;

6) v-16.

6) v-25.
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4]

Pemure ypasuenue:
a) z+iz=1+7i; a) z—iz =8+ 2i;
6) 2> +42+13=0. 6) 2> -22+10=0.

(5]

Haiigure 3HayeHue a, IPH KOTOPOM
yucaa

a’+1+6i ub-3ai a*-83-4iu -2+4ai
ABJIAIOTCA COHpH?ReHHI:IMH.

BapuauTt B1 BapuwauTt B2
(1)

BeInoauure geucreuA:

5 —15i 30 + 20i

a —(1-3i)% T 4 (2i-93)%
) r —(1-3) a) g +(2i-3)
\/E cos3~n+isin3—7c 2 coszg+isinﬁ
4 4 6 6
0) o X 0) T X
(2 - 2i). (V3 + 3i).

(2]

Haiinure reomerpuueckKoe MeCTO TOUEK
KOMIIJIEKCHOH IMJIOCKOCTH, yAOBJIETBOPS-
IOIIUX YCJIOBMAM:

|2+ 3i| < 3, |z - 3| <3,
Rez > -Imz.

13

Brruucaure:

a) (-1 +iv3)'%; a) (v3 -i)%

Rez<Imz.
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6) 3/27i. 6) V-9i.
(4]

Pemute ypaBHeHHe:
a) |z+1|+i|z|=4\/§+5i; a) |z—i|—i|z|:3\/§—5i;

6) 2° +2iz-5=0. 6) 2° —4iz-20=0.

(5

I[aHBI KOMIJICKCHBIC YHCJIA
2z, =-1+iV3mz =3 +i 2z, =1-i3uz =v3-i

3anaifTe paBeHCTBOM reoMeTpHYEecKoe
MECTO TOYEeK KOMILIEKCHOMN IJIOCKOCTH,
JexalmMx Ha OuccekTpuce yraa z,0z,.

BapunauTt B1 Bapuaunt B2
1

BrImoanauTte geicTBuA:

. 2 .41 :_ 2 +43
a) (2l‘+3) _ : 2) (2i — 3) L :
i-1 i+1 6 i+1 i-1 §
6 6
1-i 1 1+i 1
0) [ ) + . 0) ( ] +
‘/§ COSZTE+iSin§E ‘/E coSs T +isin5—7t
4 4 4 4
HaiiauTe reoMeTpHYecKoe MeCTO TOUYEK
KOMILJIEKCHOJM IIJIOCKOCTH, YAOBJETBOPSH-
IOIINX YCAOBHAM:
z-1+il>|z+1-1, lz+1+i2[z-1-1,

i 3n i1 i1
— < Arg(z-2) < —. — < Arg(z+2) < —,
5 g( ) 1 1 g( ) 2
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3]

Beruucaure:

2 [1+i\/§]—6; 2 [ﬁ—i}qz;

2 2

6) V1 +iy/3. 6) V3 +4i.
(4]

Pemmure ypaBHeHue:
a) |2 +Z - 2iz = 2;; 8) |2 -3z +3i = iz;
6) (z+1)* =(z-1). 6) (z+1i)* =(z-i).

0

JTokakuTe, UTO A4 JIOOBIX KOMILIEKC-
HBIX
uHCeNd 2, U 2,

]21 + 22‘2 + IZI - 22|2 B ecJau Izél = |22l = dz, TO
=2(laf +]af). |2, + 2, +]2, — 2| =4d”.

KakoBa reomerpuueckas MHTEpHNpeTanus
3TOT0 paBeHCTBa?
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C-56. MHOXECTBA.
ONEPALMUN HAOQ MHOXECTBAMU

Bapuant A1
1

BapuaHTt A2

IIycte M — MHOKECTBO Y4€OHHKOB Ma-
TeMaTHKH, F — MHOKecTBO y4eOHUKOB
¢pusnku, K — MHOKECTBO KHHUI' IIKOJIb-

HOM OMOIMOTEeKH. 3AIHIINTE ¢ MOMOILbIO
3HAKOR OIlepaliiii Ha/Jl MHOKEeCTBaAMH:

a) MHOXKeCTBO yueOHMKOB U-
3UKU, UMEIOIIUXCS B IIKOJb-

HOM Oubauorexe;
0) MHOKeCTBO yu4eOHUKOB (DH-

3HUKHU U MaTeMaTHuKH,

B) MHOKECTBO KHUT, UMEOIIMX-
¢ B IIKOJbHOH OuOIHNOTEKe,
KpoMe yue0OHMKOB MaTeMaTHUKU.

2]

a) MHOKeCTBO YYeOHHUKOB Ma-
TeMaTHKH, UMEIOIIINXCA B IIKOJTh-

HOH OMOJIHOTEKeE;
6) MHOKECTBO yUeOHUKOB (pu-

3UKV U KHUI [IKOJLHOH Ouobd-

JHOTEKH;
B) MHOKECTBO KHUI, HME-

IUXCA B IITKOJbLHOM Oubamore-
Ke, KpoMe YIYeOHUKOB (PU3UKH.

IIyers A, B u C — MHO:KecTBa KOpPHeH

ypPaBHEeHUH
x* =4, (x+1)(x-2)=0wu
ol =1

COOTBETCTBE€HHO.

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

Hepetmcnwre 3JEe€MEeHTbI MHOMKECTB:

a) Au B;

r) C\ B; n) B\ C;

6) BN C;

B) ANC;
e) AuBuUC.
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HasoBure awb6oe maoxkectso D us ox-
HOTO 3JIeMeHTa Takoe, 4To D — B.

Kaxaprit 3 36 yueHMKOB KJac- Bo Bcex goMax JepeBHU

ca N3y4aeT XOTA OBl OTUH MHOC-
TPaHHBIM $A3BIK (aHTJINICKHUHN
nan  Hemeuxwit). HMsBecTHO,
YTO AHIVIMMCKMI HASBIK H3y4a-
OT 24 y4yeHMKa, HEMEIKHIl —
18 yuerukoB. CKOJIbKO YUEHH-
KOB H3y4alT M HEMEIKHH, M
AHTTHHCKKH A3BIKU?

BapuvauTt B1
(1

YTKMHO KpeCcTbAHE Jep2KaT
CKOT (KOpOB MJM CBHHeI).
H3BecTHO, uTO B 43 momax gep-
JKaT KOpoB, B 39 joMax — CBH-
Hel, a B 12 jomMax — B KOpOB,
¥ cBuHel. CKOJBKO BCErO HO-
MOB B JepeBHe ¥ TKHUHO?

Bapuwaunt b2

IIyers U — MHOMKECTBO YYEHBIX,

F — muoxecTBO pu3nKkos, M — mMHO-
JKeCTBO MAaTeMaTHKOB, L — MHOKeCTBO
Jaypeatos I'ocymapcTBeHHO# NpeMHH,
3anumuTe ¢ IOMOIILI0 3HAKOB OIepa-
IIMH HAJ MHOKECTBaAMM:

a) MHOJKECTBO YYEHBLIX H Jiay-
peatroB I'ocygapcTBeHHOI mpe-
MHUH;

6) MHOKECTBO YYEHBIX-/IaypPeEATOB
TocynapcTBeHHOH IIpeMUH;

B) MHOXXEeCTBO JiaypeaToB
T'ocymapcTBeHHON mpeMHUH, He
pabtoTraromunx B obnactn dpusn-
KH B MaTEeMaTHKH.

(2]

a) MHOXKeCTBO (PH3HUKOB M Ma-
TEMaTHKOB;

0) MHOKeCTBO JIIOjel, M3ydaro-
IUX U PU3NKY, 1 MAaTEeMaTHKY;
B) MHOKECTBO yYYeHBIX, He pa-
foraromux B o0aacTH PHUINKH
M MaTEMATHKH.

IIycts mEOKecTBa A, B 1 C — 4ucao-
BbI€ IPOMEKYTKH, IPHIYEM
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A =[-51], B=[0;8], C =[210].

Haitaure:
a) AU B;
r) C\ B;

6) BNC;
R) B\ C;

A =(-8,-2), B =(-34),
C = (0;5).

B) ANnC;
e) AuBuUC.

Hagzosure modoe maoskectso D Takoe, uro

DcC.

(3]

N3 40 yyacTHUKOB KOH(MepeH-
nuu 6 He 3HAIOT HU PYCCKO-
ro, HM HEMeIIKOro A3blKa, 19
3HAIOT PYCCKMH SA3BIK, D 3HAIOT
ob6a ssbika. CKOJBLKO UYeJIOBEK
3HAIOT HEeMeIKUif A3BIK?

BapuwaHTt B1
(1

(3]

M3 46 crymenToB 11 He 3amm-
MaroTca HHM 0Oacker0ojioM, HH
dytbomom, 22 3aHMMapTCA
dyrbosmom, 8 — u dpyrdosioM, U
6ackeT000M. CKOJILKO CTYIeH-
TOB 3aHHMalTCHA HackeTbo0oM?

BapunaHTt B2

Ilyetsh A — MHOKECTBO YETHBIX YHCEJI,
B — MHOECTBO HEYEeTHBIX YHCel,

C — MHOJKECTBO YHCeJl, KPATHBIX 3,

D — MHOecTBO uMcell, KPATHBIX 5.
3alnHuUIHTe ¢ IIOMOUILIO 3HAKOB OIllepa-
IMH HajJ MHOMKECTBaMM:

a) MHOYKECTBO 4YHCeJ, Kpar-
HBIX 2 WiIu 3;

0) MHOKeCTBO umcel1, KpatHbix 10;
B) MHO>KECTBO HEYETHBIX YH-
ceJl, He KpaTHHIX 15.

(2]

a) MHOJKECTBO UYMCeJ, Kpar-
HBIX 2 mian 5;

) MHOXKECTBO UMCell, KpaTHEIX 6;
B) MHOKECTBO YeTHRIX YHCeJ,
He KpaTHBIX 15.

HOycrs A, B, C u D — mMHoOxecTBa
YIJIOB O, AJS KOTOPHIX BHITIOJHSIOTCS

YCIOBMA:
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A:sino>2—, B:coso 2

’

N | =

1
2
C:tgo20, D:ctga =-1.

A:sinas—l, B:cosas——l—,
2 2

C:ctga <0, D:tga=1.

OTMeThTE YACTH AYTH eTUHUYHOM
OKPYKHOCTH, COOTBETCTBYIOU[YIO

MHOJKECTBY:
a) AnN B; 6) BLUC; B) A\ D;
r) (Auw B)\C; I (AuB)YNC; e) C\(Au B).

3alHIINTe CHMBOJAMHM, ITOAMHOMKECT-
BOM KaKMX M3 JaHHBIX MHOKECTB SABJISA-

ercHd MHOXecTBO D.

13

U3 44 uneHoB JuTepaTypHOH
cTyIuu 25 yejloBeK MUIIYT CTH-
xHu, 28 — npoay u 26 — scce,
npuyeM 15 4YeslOBEeK IUITYT
CTHUXH M 3cce, 13 — mpoay u
acce, a O YeJIOBEK — W CTHXH,
u npo3y, u acce. CKONBLKO 4e-
JIOBEK ITHIINYT CTUXHU U IPO3y?

13

HUa 120 y4yYacTHHKOB B8KOJIO-
rudeckoii  KoH(pepenuum 60
3aHUMalorca Owmosorueit, 48 —
reorpadmueli, 32 — xumuei,
npuuem 21 yenoBeK 3aHUMAIOT-
ca Owosorneii m reorpadueii,

19 — reorpadueini m xumwuei,
15 — Guosyorueit m xumuew, a
10 — BceMH TpeMsi HayKaMWu.

CKOJBKO YUaCTHHKOB He 3aHHMa-
IOTCA HU OJHOM M3 9TUX HAYK?

C-57. OCHOBHbIE ®OPMYJ1bl KOMBUHATOPUKH.
NPOCTENWUNE KOMBEUHATOPHbIE 3A0A4YMN

Bapuaunt A1
(1

Briuuciaure:

Bapuant A2
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14 4
a) —=. 4;
) 8

6) C¢ - P,

(2]

CKONBKMMH cIocobaMM MOMK-
HO COCTaBUTh pACHMCAHHE Of-
Horo yueOHoro gHA u3 6 pas-
JUYHBIX YPOKOB?

13

CKoMLKMMHA crioco0aMi U3 7 ue-
HOBIIPE3U,TUYyMa COOpPaHHUA MO -
HO BBIOpATH IpeacenaTeis, ero
3aMeCTHTeNA U cexperapa?

o

Cronbkumucniocobamu s 10 ur-
POKOB BoIefi601bHON KOMaH B
MOXXHO BBIOpATE CTRPTOBYIO
11ecTepKy?

Peum*re YpPaBHeHUuEe:
Cx . (x - 1) = 30.

Az, =20.

Bapuaunt b1
1

Beruncanre:
5
Py Ay,

- ’

15 5
0 CZO

6) C3C2 + C2C..

a)

B s
a) = Aj;
)P9 Ag
6) C7, - P,.

(2]

CKOJNBbKO Das3JINYHBIX MATH-
3HAUYHBLIX YHCEJ MOXHO CO-
ctaBuTh u3 nudp 1, 2, 3, 4,
5 (mudpsl B OZHOM UYHCIIE He
IOJI’KHBI IIOBTOPATHCA) ?

13

CronpkuMu criocobaMu u3 9 yued-
HBIX IIPEMETOB MOYKHO COCTAa-
BUTBH pacmycaHue yuyeGHOro JHA
13 6 pAa3IMYHBIX YPOKOB?

4]

CronmpkuMu cnocofamMu M3
25 yyeHHKOB KJacca MOXKHO
BRIOpATH YeThIpexX AJfA y4acTus
B IIPA3THUYHOM KOHUepTe?

BapuwaHTt B2

4

B, Ay,
10 4 ?
4 Cu

6) CiC? - C3CE.

a)
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2]

CKOJBKO PAa3IUUYHBIX IIATH-
3HAYHBIX YHCEJ MOMKHO CO-
craBuTh u3 nudp 6, 7, 8, 9,
0 (mudpsl B OLHOM 4YHCJIE He
JOJIKHBL ITIOBTOPATHCA) ?

(3]

CKOJBKO Pas3sINUYHBIX ITPABUIb-
HBIX Apo0eil MOMKHO COCTABUTD,
VICIIOJIb3YSA B YUCJUTEJIE U 3HA-
meHareJie yucna 2, 3, 5, 7, 11,
€CJU B 3all¥cU KaxXJo# apobu
MICIIOJIL30BaTh 2 yucaa?

o

CKOJBKO [JUAaroHajel uMeeT
BBINYKJIBIHA CEMUYTOJNBHUK ?

(5]

Pemnte ypaBHeHue:

A® = 336C7°

Bapuaurt B1
0

Brruncaunre:

4 4

AlZ - A11 .
3 b
11

(B +1)C:!

n+l

(n +1)C*

a)

2]

CKOJBKUMH CcIIOCO0AaMY MOYKHO
paccTaBUTh Ha KHUXKHOM MOJI-
Ke Toma 4-tomHuKa Iarapa Ilo
TaK, YTOOBLI YETBEPTHIM TOM He
CTOAN KpaiHuM ciena?

(3]

CKOJBKO DAa3JIUUYHBIX TpeX-
3HAUHBIX YHUCEJ MOXKHO COCTAa-
BuTh u3 undpp 0, 1, 2, 3, 4,
ecau UMDl B OJHOM YHCJIE
He IIOBTOPAIOTCA?

o

CKOJIBKO CVIIECTBYeT pasiny-
HBIX TPEYTOJBHUKOB C BEPIIH-
HaMH{ B 7 [OAaHHBIX TOUKax,
€CJIU U3BECTHO, UTO 3 M3 HUX
JIeXKaT Ha OJHOU IpAMOIT?

12C, =55A°

x+3 x+1°

BapuaunTt B2
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12

CKOJILKMMH CIIOCOOAMH MOXK-
HO paccaguTh 3a KpPYIJIbIM
croiom 6 uyesoBeK, ecaM He
CYIIIeCTBEHHO, KTO Ha KAaKOM
CTyJle CUIUT, a CYIIeCTBEHHO,
KTO ABJIAETCA COCENOM OIJHOI'O
yeJIoBEeKAa clpaBa U cjaesa?

13

CKOJIBKO pa3JIMYHBIX HeIlpa-
BUJBHBIX Jpo0Oeil, He paBHBIX
eINHUIle, MOYKHO COCTaBHUTh,
HUCIOJIb3YydA B UKUCJINTEJNE U 3Ha-
MeHarTeJe uucJjga 2, 3, 5, 7, 11,
13?

4]

CKOJIBKOpa3IMYHBIX HATypaJib-
HBIX JeJuTeseil MMeeT YHCJIO
2107

(5]

12

CKOJBKO PAa3JIMYHEIX «CJIOB»
(byxBeHHBIX HabopoB) U3 7 OYKB
MOXKXHO COCTABUTH IIyTEM IIe-
pecTaHOBKHU OYKB B CJI0Be «ba-
pabam»?

13

M3 11 yueGHBIX ITpEegMETOB CO-
CTaBJAKOT pacnucaHue AHA U3
5 ypokoB. CKOJIBKHMH CIIOCO-
0aMH 3TO MOKHO CAeJIaTh IIPH
YCJIOBHUH, YTOOBI B pacliucaHuN
Opla QUBKYJBTYpPA, HO He Ha
TIepBBIX TpeX ypokax?

o

CKOJIBKO pas3JIMYHBIX IIPOU3-
BefeHN#, KpaTHBIX 10, MOX-
HO COCTABUTh M3 MHOXKUTeJeil
2,3,5, 7,11, 13, ucnoas3ysa
KaX/Jblif MHOYKHUTEJb II0 OJHO-
My pasy?

HajiguTe BCe 3HAYEeHMA X, YIOBJIETBO-
pAXLMEe HEPABEHCTRBY:

C! +6C? + 6C° < 9x° —14x.

clycr

x-2 x+1
x+1 x+1 + Cx < Cx+3‘
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C-58. BUHOM HbBIOTOHA. CBOUCTBA
BEUHOMUATNBbHbLIX KO3®PPULUUEHTOB

BapuaunTt A1 BapuaHnt A2
(1)

ITo ¢popmyne 6unoma HeioTOHA packpoii-
T€ CKOOKH M YIIPOCTHTE BBIpa’KeHHe:

a) (x-2)% a) (x +2)%

0) [x2+l). 6) [x—in.
x x
(2

Haijiaure wieH, He coaep:Raliuii x,
B pPa3JjIOiKeHHH OMHOMA:

6 4
(x+gJ. (3x+lJ.
x x
(3]
daH 6uHOM:
(Ba - b)". 2a® +b)".
HaiiguTte n, ecaim cymma Bcex

OMHOMHAJIBHBIX K03((PHIHEHTOB
paBHa 128. pasHa 256.

o

C momoursio hopmyasl GuHOMA
HeroroHa BhIUMCINTE:

993, 1013,

Bapunaunt B1 BapuaHT b2
(1)

PackpoiiTe CKOOKH M yrIpocTHTE
BBIpaKeHHe:
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a) (x ++/2)°; a) (x —/3)°;
5 6
6) (f-é]. 6) [3x+i).
2 y 2y

Haiinute mokasaTeas cTereHH OMHOMA

3/..2

1Y .
% + — y ECJIM BTOPOHU UJIeH
X X

ba3JIoeHNs He 3aBUCUT OT X. Pas3JioKeHnud He 3aBUCHUT OT X.

©

Hajigure wieH pa3aoskeHHsas OGHHOMA

n
+ xJ ,€CJIN TPEeTHu# ujieH

n n
1 . Jx 1 .
VX + — | ,comepxkamuii x xJx +— | ,comepKamui
3f 2 3 x
x
B IEPBOM CTENEeHW, eCJIu CyM-
Ma BceX OMHOMMAJIBHBIX K03(-
(UINMEeHTOB paBHa 512.

o

JlokasKuTe TOMKIAECTBO
(k, neN, 1<k<n):

1 1 k+1 k k+1
n(Cy - Crly = o, Cil = CF +CH,

n+1

X B IepBOH cTemeHU, €CJU
cyMMa BCeX OMHOMHAJBHBIX
K03 dUIMEeHTOB paBHa 256.

BapuaunTt B1 Bapunaunt B2
(1)

PackpoiiTe ckoOKH U yIIPOCTUTE
BhIpajKeHHe:

1Y 1Y
X
6) (243 +J6)°. 6) (V6 — 342)".
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(2]

B pa3iaoskennun OMHOMA

3[x2
TPETLEr0 U IATOr0 YJIEHOB OT-
HOCATCH Kak 2 : 7.

[\/; + —l——J Ko3pPpUnMeHTHI

(\/; + Q/;)n TpeTuii  OGUHOMU-

ancHBIN KoaddunueHT B 4 pasa
6oJIblIle BTOPOTO.

Hajimure wieH pas3ioxxeHHs, coAepKaLuii

(3]

xt.

Haiigute noxasareanr 6uHoma (a + b)",

ecJIH

cyMMa BCeX ero OHHOMMAJIL-
HeIX Ko3ddummentos Ha 256
f6oJspiie CcyMMBl OHHOMHAJD-
HBIX Koa(duuneHTOB, CTOA-
IIUX HA YeTHBIX MecTax.

0

YTPOEHHAasi CyMMa OMHOMUAJIL-
HbBIX KO3 PUIIUEeHTOB, CTOALINX
HA YeTHBIX MecTax, Ha 512
6GoJIbIIIe CYMMBI OMHOMMAJIbHBIX
Ko2(hdUIIMEeHTOB, CTOAINX HA
HeYeTHBIX MecTax.

Hailigute KoIHUeCTBO PALMOHAIBHBIX
YJIeHOB B pa3jaoxeHuu OMHOMA:

@2 + 43)®,

(2/5 _19/5)100,

C-59. KOMBUHATOPHbBIE 3A0AYMU.
NMPABUNO CYMMbI U NTPABUNO NPOU3BEAEHUA

Bapuant A1
(1

Bapunaunt A2

B Base croar 10 6eanix H § KpacHBIX
po3. Onpeneanre, CKOALKHMH CIOCO-
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0amMu M3 Ba3bl MOKHO BbIOpaTh OyKeT,

COCTOSIIINIA U3

IBYyX 0eJsIbIX po3 M OIZHOM Kpac-
HOH pOS3HI,

(2]

IBYX KpaCHBIX M OOHOH OeJoit
DPO3BbI.

Jansr uugps 1, 2, 5, 8, 9.
Onpenenure, CKOJBKO YeTHIPEX3HAYHBIX
yUCeJ MOKHO COCTABUTHh M3 HUX
(uudpb1 B OTHOM YHUCJIE HE TOJKHbBI
MOBTOPATHCHA) MPHU YCIOBHUM, UYTO BCE
COCTaBJIEHHbIE YHCJIA JOJKHBI OBITH

meHbIre 6000.

(3]

Tpu cTpeika JOJIKHBI MOpa-
3uTh 6 MuIlleHell (KaXABIA 1O
aBe). CroJbKMMHU criocobamMu
OHH MOTYT pasfeJIUTh MHUIlle-
HHU MeXIy coboii?

Bapuaut b1
(1

oosbure 4000.

(3]

Tpu aBTOpPAa OJIKHBI COCTABUTH
CHpPaBOYHMK M3 9 riaB (Kax-
OB cocTaBasieT 1Mo 3 TJIABBLI).
CxkoabKUMH cIOCODaMH OHU
MOT'YT Pas3feJuTsh paboTy?

Bapunant b2

B Ba3se croar 10 0eabIX U & KPaCHBIX
po3. Onpeaennre, CKOJBKUMH crocoda-
MM M3 Ba3bl MOKHO BhIOpaTh Oyker M3
Tpex L[BeTOB, B KOTOPOM OyaeT

HEe MeHee IBYX 6enTbIX po3.

(2]

He MeHee IBYX KPaCHBIX DO3.

12 yesI0BeK pa3aeseHbl HA IPYNIIbL

o 4 YeJIOBeKa B KaKIOIl.

10 3 4eJIOBeKA B KaKIOil.

CKOALKMMH cIIOCO0aMH 3TO MOYKHO

caeaaTrs?
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©

IlTecTepbiXx  HOBBIX  YUEHH-
KOB HYJKHO pacupelejuTh B
TPH TOapaLIebHBIX  KJjacca.
CroJIBKMMH  crocobaMu  3TO
MOYKHO CAeJaTh?

Bapuaunt B1
o

13

CeMb KHAT HEOOXOAMMO pa3Mec-
TATh Ha 4YeThipeX KHHXKHBIX
noakax. CKOJIBKMUMHM cItocoda-
MM 3TO MOYKHO CAeJaTh?

Bapunaunt B2

B Baze cTroar 10 6eJabIx U 5 KPACHBIX
po3. Onpexenure, CKOJIBKHMH CHOCO0A-
MH H3 Ba3bl MOJKHO BBLIOPAThL OYKeT H3
TpeX LIBeTOB, B KOTOPOM ObliIa 0bI

x0T 6b1 ogHa 6ejyas po3a.

(2)

W3 8 moHomieit u 6 AeByIIeK
BBIOUpAIOT TPH Iapbl  AJA
VYaCTHUA B TaHUEBAaJbHOM KOH-
Kypce. CKOIBKUMHE ciocobaMu
MOXKHO cejlaTh TaKoil BLIOOD?

©

Ha uerwnIpex moskax Heo06Xo-
OIUMO PACCTABUTHL IIATHL KHHUT.
CKOJBKUMH CcHmocobaMu 3TO
MOXCHO cleJlaTh, €CJIHM Ha IIep-
BOM TI0JIKe [AOJIKHA CTOATH
TOJBKO OJfHAa Ji00asg KHura?

XOTs ObI OJHA KpacHas poaa.

(2)

U3 6 pasanyHbIX OYKB H
10 pasmmuHbIX TMP cocTas-
a0t 4 Koga «OykBa-1mudpa.
CronpkuMu cmnocobamMu  3TO
MOXKHO cHeilaTh?

13

3a nATL gHel caJOBHUK JOJI-
JKeH BBICANHUTDL IIIECTh Pas3iNd-
HBIX JepeBbeB. CKOJIBKHUMHU CIIO-
cobaMU OH MOXKET pPAacIIpelesiuThb
pabory, ecyii B NepPBbili AEHL OH
JOJKEH BBICAIUTH TOJBKO OTHO
moboe repeBo?
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C-60*. AONONHUTENDbHbIE 3AQAYMN
NO KOMBUHATOPWKE
(pomawHAA camocToATenbHasa paboTa)

BapuwaHnrt 1 Bapuant 2

(1)

JlOKa:KnTe TOKIECTBO:

a) C, +2C," +C** = Cr13s a) C' +3CH" +3C*? +
+Ck+3 _ Ck+3'
n T “n+3?
6) C} +2C? +38C2 +...+nC" = 6) C: —2C% +3C% —... +
=n-2", +H=1)"'nC" = 0.

(2]

IloncraBasaa B pasnoxenune (x + a)”
MOIXOnflINe 3HAUYEHUA @ U X, HAUUTE
Cymmy.:
1+2C: +2°C2 +...+2"C". 1+10C. +100C? +...+10"C".

13

Hasnnure xoacdhdunuent

npu x° B pasnoKeHUH BbIpa- opu x' B passoKeHUM BbIpA-
wenusa (1+ 2x* —3x*)"°. sernsa (1+ 2x + 3x%)"°.

o

Hajsinure panmuoHaJbHbIE YWICHBI
B pPa3JIojKeHUH OMHOMA:

W4+ Y1y". &3 + {2y
(5] (5]

CKONBKUMHU CIIOCO0AMH MOXK- CKOJBKUMH cHOCO0aAMM MOXK-
HO paccajiuTh 34 KpPYIJIbIM HO IIOCTPOHNTH B OAHY IIIEepPEeH
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CTOJIOM 8 MYXXUMH U 8 XKeH-
LUIXH TaK, YTOOLI JHUIlA OJHOTO
1oJia He CUJeJIu paxomM?

(6]

'y UI'POKOB ABYX (QyTOONBHBIX
KOMaHJ, 4TOOBI MTPOKM OJHOM
KOMAaHAbl He CTOAJIU pAmoM?

Kakxoe MUHHMAJbHOE KOJHYECTBO JKH-
TeJiell TOJKHO ObITh B HACEJEHHOM
IIYHKTE, Y¥TO0ObI HABEPHAKA YTBEPKIATD,
4TO II0 KpaiiHel Mepe ABOE H3 HHX HMe-
IOT OMMHAKOBBI€ HHUIIMAJIbI

damMuauu u uMeHn?

daMuIEH, UMEHH U oT4yecTBa?

K-12. 9NEMEHTbl KOMBUHATOPUKHA

Bapunaut A1
(1

Haiigure:

a) A; - P;
0) TpeTuii ujieH pa3JIOMKEHUA
6uHoMa (x + 2)*.

12)

BapunaHTt A2

a) A2+ P;
0) ueTBEepPTHIH UJIeH pasJioiKe-
Husa 6unoma (2x +1)°.

Ha niockoct gausl 8 Touex, mpuieM
HUKAKKE TPH M3 HUX He JIeJKaT HA OXHOM

MPSIMOI.
a) CKOJBKO CyLIEeCTBYET OTPE3-
KOB C KOHIIAMH B 3TUX TOUKAax?

0) CkoJbKO cyllecTByeT Jy-
4ell ¢ HayaJIoM B JIO0OH u3
JaHHBIX TOYEK, INPOXOAALIUX

a) CKOJILKO CYIIecTBYeT Tpe-
YTOJIBHUKOB C BepIIMHAMH B
9THX TOUKax?

0) CKOJIBKO CYIIIECTBYET BEKTO-
POB C HAYAJIOM U KOHIIOM B JIIO-
ObIX ABYX M3 JAaHHBIX TOYEK?
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yepes JIOOYI0 APYryIo U3 JaH-
HEIX TOouek?

13

1 n
B pasioxenun 6uHOMA (x - *)

BTOPOU M TpeTHHl OHMHOMUAIL-
Hble K03 dUIueHThl PaBHBI.

X

BTOPO¥l W UeTBEPTBI OHHOMM-
aJbHbIEe KO3DOUIINEHTEI PaBHEL.

Hajigure n m 3anumure ¢GopMyay 3T0r0

PA3JTOXKEeHHNA.

o

CKOJMBKUMH CIIOCODAMH MOJK-
HO OCYIIIECTBHUTBH TIEPECTAHOBKY
OECATH Dpas3IuUHBIX ImKados
BJOJIb IBYX CTeH, €CIH BAOJb
ONHOH CTEeHBI HnomecTUTCa 6
mKadoB, a BIOJb Apyrou — 4?7

(5]

Pemure ypasHeHue:

A% -CF =24,

BapunauTt b1
(1

Haitoure:

Ag
22l
217
P,
0) cpeiHUH YJEeH Pa3JOKEeHUA

6unoma (2x —1)°.

12)

a)

AZ

x+1

o

CKOIBbKUMH cmocobaMHu MOXK-
HO OpPraHM30BaThL pasMelieHue
TYpPrpymnnbl U3 7 4ejJJOBEK B Ba
TOCTHHUMYHBIX HOMepa Ha TPHU
¥ deThIpe dejioBeKa?

+C! =24.

Bapunaurt b2

4
a) _Ai — Cll:];
K
0) cpeTHUI YJIeH pa3JjIoXKeHUs
6unoMma (3x +1)*.

Ha oxpyxHOocTH BBIOpPaHO 8 pa3sJMYHBIX

TOUYEK.
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a) CroJBKO CYIIIeCTBYeT BIIH-
CAaHHBIX BLIIYKJLIX YeThIpex-
VTOJLHHUKOB C BepIIHHAMHM B
JAHHBIX TOUKaXx?

6) CKOJILKO CYII[ECTBYET HEHY-
JIEBBIX BEKTOPOB C HAYajiOM U
KOHIIOM B JaHHBIX TOUYKax?

13)

a) CKOJIBKO CYIIIeCTBYeT BHIM-
CaHHBIX TPEYTrOJLHHUKOB C Bep-
HIMHAMU B HAHHBIX TOYKax?
6) CKoJIbKO CYLIECTBYET BIU-
CAHHBIX YIJIOB C BEpIIHHOHN B
OJHOM M3 JAHHBLIX TOYEK U CTO-
pOHaMHU, MIPOXOASIINMH yepes
IBe ApyrHe TOUYKH?

Haiizure cymMmmMy G6MHOMHAJIBHBIX
Ko3ddHUIIUEeHTOB OMHOMA

(\/; +§/;)", €CJIM UYeTBepPThIi

KO3 DULIUEHT DA3JIOXKEHUs B
5 pa3 6oJblitTe BTOPOTO.

o

1 .,
x +——= | , ecnu BTOpPO# K03d-

Jx

¢ueHT passioxeHus B 7 pas
MeHBIIle YeTBEePTOro.

CroabKMMH crmoco60aMH H3 KOJOALI B
36 xapr mMoxHo BeIOpaTh 10 KapT TaK,
YTOOBI CpeIH BBIOPAHHBIX KAapT OBLIO

POBHO ABa BaJeTra?

(5]

POBHO Tpu Ty3a?

Hajiignte BCe 3HAYEHMA N, YIOBJIETBO-

pAIolMe HePABEHCTBY:

AZ, -Cr' < 28.

Bapumant B1
(1

Hauaure:

A2+ Cr <24,

n+l n

Bapuant B2

A3
a) —=-C%
P,

n
3
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0) cyMmMy OMHOMHAJIBHBIX K03 dHIHEH-
TOB H CyMMY K03 PUIHEHTOB Pa3jaoixe-

HHA OMHOMA
2x - 1)°. (6x —7)5.

(2]

Ha oaHoif M3 AByX mapajijieJbHbIX
NMPAMBIX BRIOPAHO 5 Pa3aMYHBIX TOYECK,
a Ha Apyroi — 4 TOYKH.

a) CKOJIbKO CYIIIeCTByeT CeKy- a) CKoJBKO cyIecTByeT OT-
WX JAHHBIX IPAMBIX, IIPOXO- PEe3KOB C KOHIIAMH B JTaHHBIX
JALINUX Yyepe3 Jobble nBe JAaH- TOUKaX, HE JIeXKallluX HU Ha
HbI€ TOUKH? OMHO¥M M3 JaHHBIX MPAMBIX?

06) CKOJBKO cylLIecTByeT Tpe- 6) CKOJIBKO CYILIECTBYET BbINYK-
YTOJIBLHUKOB C BepLUIMHAMH B JIBIX UeThIPeXYyTOJBLHUKOB C BED-
MaHHBIX TOUKaXx? IIMHAMU B JAHHBIX TOUKAaX?

O

Haiinure HauOOJABIINHA 4jieH .
Pa3JIOKeHHA:

(1+2)™. (1+/3)%.
(4]

B cumcke BrICTYNAOIMIUX HA 3aCeJaHUH
6 uesoBex. CKOJIBKO CyILIECTBYET BapH-
AHTOB perjaMeHTa 3aCedaHMs, eCJIH

BBICTYHAIOIINN A NOJKEH BbI- BBICTYIAIOIIUHA B 10J)KeH BbI-
CTYyIIUTL paHbille B n C? CTYIIUTh ITO3YKe A, HO paHbIlle
C?

©

Pemure cucreMy ypaBHEHMH:

c’, =10,

c! =y,
cvt = gx. C? =153,
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C-61. KNTACCUYECKAA BEPOATHOCTDb.
MCTNMONb30OBAHUE ®OPMYN
KOMBUHATOPUKU NPU BbIHUCNEHUN
BEPOATHOCTH

BapuwaHTt A1 BapunaHTt A2
(1)

N3 30-ToMHOrO0 cOGpaHUs COUMHEHUM
JinBa ToacToro yueHHK Hayraa BbIOM-
paet oauH ToM. KakoBa BEepOATHOCTH

TOTO, 4YTO

a) B 9TOM TOME OKAakeTcHA po- a) B 9TOM TOMe OKa’KeTcs Ppo-
MmaH «AHHa KapeHuHa» , U3aH- MaH «BoilHa 1 MHUp», HU3TAH-
HBI B OGAHOM TOMe? HBII B ABYX ToMax?

6) aToT TOM OylIeT MMETh YeT- 0) aToT TOM OyZeT MMeTh He-
HBINT HOMep? YeTHBII HOMep?

2]

BpocaloT JABe OMHHAKOBBIE MOHETBI.
Kakxosa BEPOATHOCTH TOTO, 4YTO

BBIIAZAYT «OpeJI» U «pelrKa»? BBITTAAYT Ba «OpJa»?

(3]

H3 OYKB cJ0BA «IIpOBAJI» HAayraa BbIOM-
parorca 5 0yks. Halinnte BepoaTHOCTH
TOI'0, YTO U3 BBIOPAHHEIX OYKB MOXKHO
Oyner cocTaBUThH

CJIOBO «IIpAaBO». CJIOBO «IIOBap».
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4

N3 28 kocreit xoMmuHO Hayraja BeIOHMpa-
10T oaHY. YTO BepoaTHee:

YyTOo cyMMa Oudp Ha Hell OyaerT 4yTOo cyMMa nu¢pp Ha Heil OygeT
paBHa 6 uiau 8? paBuHa 3 nau 47?
BapuwauTt b1 BapuaHTt B2

KakoBa BepOATHOCTH TOI'O, YTO Ball
Oynymuii pebeHOK:
a) poauTcA B ampesie? a) poauTcs B SsHBape?
0) pogurcs 30-ro uncna? 0) pogutcsa 31-ro umcaa?

(2]

Bpoca}o'r ABA OJHMHAKOBBIX UI'DAJBHBIX

kyoura. KakoBa BepoaTHOCTH TOrO,

YTO cCyMMa BBINIABLIMX YHCeJ Oymer
paBHa 37 paBHa 117

13)

H3 OykB ciaoBa «aneJibCHH» IIOCJEXOBA-
TeJbHO BBIOHPAIOT 4 GYKBBI.
Haijinute BepoOATHOCTH TOTO,
4TO BBIOpaAHHEIE OYKBEI B IIOPATAKE
HX BbIOOpa 006pa3yroT
CJIOBO «JIHICA». CJIOBO «ILJIEH».

4

Yr1o BeposATHEe NPH GPOCAHHH ABYX
OJHMHAKOBBIX MI'PAJBHBIX leﬁHROB:

YTO BBINABHIAs CyMMa Oyner 4YTO BBIIABLIASI cymMMma Oyner
paBHa 6 miam uro oHa OyzeT paBHa 10 mium uto oHa Oyner
oosnite 107 MeHbpIle 47
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BapuaunTt B1 Bapuanr B2
(1

H3 28 Kocreit ;oMUHO
BBIOMPAIOT OHY.
KakoBa BeposITHOCTH TOTO, UTO;

a) cymmMa nudp Ha Hell MeHL- a) cymma nupp Ha HeHd OOJb-
e 37 re 97

0) obe mudprel Ha Hel — YeT- 0) obe mudpbl HA Hell — He-
Hble? yeTHbIE?

2]

B amuke xexur 15 mapos,
M3 KOTOPBLIX 5 — yepHEIe.
KakoBa BeposATHOCTH TOTO,
YTO IPHU BBLIOOpE U3 ANUKA
Tpex napos

OJMH OKaKeTcsda depHbIM? 1Ba OKaKyTCHA YEPHBLIMU?

©

H3 0ykB ciaoBa «KOMOMHATOPHKA»
HayrajJ BeIOMparTcs 4 OyKBBI.
Haiinure BepoATHOCTH TOr0, 4TO

M3 BLIOpAaHHBIX OYKB MOYKHO BbIOpaHHBLIe OYKBLI B IOpAI-
COCTaBUTH CJIOBO «KOPT». Ke ux BeIDOpa 00pasyroT CJIOBO
«aTOM».

(4]

B koaoxe 32 kaprtsl.
Yrto BeponaTHee:

HaWTH cpeiu YeThbipeX BhIOpaH- HalTH cpeau Tpex BbIOPaHHBIX
HBIX KapT POBHO JIBa Ty3a HJAU KapT pOBHO OJHY /JaMy WJIu
BCE€ YeThIPe KapThl YepHbIE? POBHO [Be KpacHble KapThl?
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C-62. TEOPEMbI CNOXEHWA
U YMHOXEHUA BEPOATHOCTEN

Bapunaunt A1 BapuaHTt A2
(1)

H3 30 yuennkoB cnopTkjaacca 11 3aHu-
maerca ¢yréoaom, 6 — BoJreii6o0M,

8 — Oerom, a ocrajJbHBIC 5 — TIPHIKKA-
MU B QiauHy. KakoBa BepOATHOCTH TOTO,
YTO OAUH IIPOM3BOJIHGHO BHIOPAHHBIN
YUYEHUK KJiacca:

a) He 3aHUMAETCS MPLIXKKAMU? a) He 3aHuMaercss PyToogoM?
0) 3aHMMAaeTCss WTPOBBIM BHU- 0) 3aHMMaeTcH JIerkKon aTJeTH-
JoM cropra? Koit?

(2]

Huna u Jlopa nuinyT TUKTAHT.
BeposTtHocTs TOro, uro Huna momyeTur
B HeM olmHOKYy, coctaBiaser 60% , sBepo-
ATHOCTHh omuOKu Jlopsr — 40%.
Hajigure BepoATHOCTH TOTO, YTO:

a) obe MEeBOYKH HAIIHINYT AHUK- a) obe HNeBOUKM B JAMKTAHTe
TaHT 0e3 OomuboK; OMInOyTCA;

6) Huma wanumer 6ea3 owiu- 0) Jlopa HanuuieT 6e3 oMINOOK,
ook, a Jlopa ommubercs. a Hunma ommnbercs.

13

MoHeTy OpocaroT 6 pa3 nmoapaz.
Haiinure BepoATHOCTH TOTO, YTO

XO0TA Ol OODUH pa3 BbIIIageT XOTS ObI OJUH pa3 He BhbIIIageT
«peliKa». «peiaixra».
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BapunaHTt b1 Bapuaut b2
(1

B 6ecuipoMrppIniHOi JOTEpee BHIMYILUIEHO
10000 ounaeror, cpeaqu KOTOPBIX

100 eemrpsmueii o 1000 py6aei,

200 ppmurpeimeii mo 500 pyoaen,

500 semrpenueii mo 200 pybiei u

1000 Bpmurpsnueit mo 100 py6.aei,

a ocTaJbHbIe OMJIETHI BBIUTPHIBAIOT

no 1 py6aro. KakoBa BeposiTHOCTB TOrO,
YTO NPH MOKYNKEe OZHOro OHJiera
BBIMIPHIII COCTABMT:

a) "e 6ojiee 200 pyOueii? a) He menee 500 pybieir?
6) 6osee 200 pybueir? 6) menee 500 pyOueit?

(2]

Kaxapiii u3 Tpex CTPeJIKOB CTpeJiseT B
MHUIIIEHb 110 OJHOMY paay, IIpuYeM Be-
POSITHOCTD NOIIAJAHUA MEPBOr0 CTPEJKa
cocrasiser 90% , sroporo — 80 %,
Tpetbero — 70 % . Haiimure BepoATHOCTH

TOTO0, 4YTO:

4) BCe TPH CTpeJIKA IOpasdAT Mu- a) Bce TPH CTPeJKa IIpoMax-
IIIEHb; HYTCA;

0) IBOe U3 TPeX CTPEJKOB IIPO- 6) HBOe M3 TpeX CTPEJKOB Io-
MaxHyTCA. passAT MUILEHb.

13

MoneTy 6pocaror S pa3 moxpan.
HaiiguTe BepogITHOCTH TOTO, YTO

«peIllKa» BBIIAJET He OoJee «Opesi» BbITTAfIET He MeHee
2 pas. 4 paa.



180

TEOPHA BEPOATHOCTEH

Bapuant B1
(1

Bapuant B2

B simuke nexar 6 6esbix, 4 YepHBIX,

5 KpacHbIX M 3 cMHUX mapuka. U3
SIMKA HayrajJ BHIOMpAalOTcHa 2 mapuka.
KakoBa BepoATHOCTH TOro, 4TO:

a) mapuku 0yayT o6a 0esbIMH
nan oba yepHbIMU?

0) onvH M3 IHapUKOB OyIeT cu-
HHUM, a4 BTOPOH — KpacHLIM?

a) mapuKu 0yayT oba KpacHLI-
MY UK 008 CHHUMHK?

0) OIMH U3 IIapUKOB OyJeT Oe-
JBIM, & BTOPOH# — YepHBIM?

2]

Tpu pecdepenTa cTreHOTrpahMpyIOT BbI-
cryniieHue MmuHuctpa. MaBecTtHo, uTo
BEPOATHOCTb COCTABJICHHA TOCJIOBHOM
CTEeHOTPAMMBI Y IepBOro pedepeHTa co-
crasiager 75%, y sroporo — 80%, y Tpe-
Thero — 90% . KpoMe Toro, BepoaTHOCTh
rPaMMAaTHYECKOH OIMMOKH Yy KaKI0ro M3
pedepenToB cocrasasger 10% . Hajigure
BEpPOATHOCTH TOrO, YTO:

a) H1 OJUH U3 pedepPeHTOB He
COCTaBHUT [JOCJIOBHOH CTEHOr-
PaMMEI;

0) POBHO OIMH N3 pedepeHTOB
CMOJKET JOCJOBHO 3alIUCATD BbI-
CTYIJICHNE, HO JONYCTHUT I'PaM-
MaTHYeCKHe OMINOKH.

13)

a) Bce Tpu pedePEHTA COCTABAT
IOCJIOBHYIO CTEHOTPaAMMYy;

06) poBHO aBa pedepeHTA CMO-
ryT [OOCJIOBHO 3alHCaTb BEI-
CTYIIJIeHUEe, HO JOMYCTAT IpaM-
MaTH4YecKue OInOKH.

Monety 6pocator 6 pa3 moapag.
Hajigute BepoOATHOCTH TOr0, YTO

«pelIKa» 6y11e'1‘ BLBIITIAZATh 4Ya-
Iie, YeM «Opei».

«opesi» Oyoer BeIIagaTh He pe-
J’Ke, UeM «peniKa».
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C-63. BEPOATHOCTb OCYWECTBJIEHUA
XOTA Bbl OAHOTIO
U3 HE3SABUCUMbIX COBbITUMN.
CXEMA BEPHYJJIN

Bapuwaunt A1
(1

Bapunaunt A2

Crpenok cTpeaser mo muunieHu 4 pasa
nmonpsax. H3secTHO, UTO

BEPOATHOCTDb MOMAJAHUA B MMH-
IeHb IpPH KAa)XJIOM BBICTpeJIe
paBga 0,9. Haiizure BeposAT-
HOCTBb TOI'O, UTO MHUUIECHL 6y11e'1*
IIOpaYKeHa XOoTs Obl OZUH pas.

2]

BEPOATHOCTh IHpoOMaxa MIpH
KaKkJIoM BbIcTpese paBHa 0,1.
Halizure BeposiTHOCTH TOrO,
YTO CTPEJIOK XOTd Obl OAWH
pas mpoMaxHeTcd.

B kaacece 15 maasuukoB u 10 geBouek.
H3BecTHO, 4TO HA KaKaoM M3 6 pas-
JUYHBIX YPOKOB K JOCKEe BBHIZBIBAIOT
oxHOro uejioBexka. Haliure BepoATHOCTH

TOrO0, 4TO:

a) Ha BCEX YPOKAaX BBIBOBYT
JEeBOYEK;

0) B TeueHHe IHSA BLI3ZOBYT 4
MAaJIbYUKOB U JBYX NEBOYEK.

13

a) HaA BCeX YpPOKaxXx BBLI3ZOBYT
MaJIbYUKOB;

6) B TedeHHe AHA BEIBOBYT D Je-
BOUYEK M OJHOI'O MAaJILUHMKA.

YTto BeposiTHee nmpu OPOCAHUM MOHETBI:

BBLINIAJIEHNE «PEIIKH» YeThIpe
pasa ¥3 IATH WIH IIeCTh pas
U3 JeBATH?

BBEINIaIEHHE «OpJia» 4YeThIpe
pasa M3 CeMH WJIM JBa pa3a U3
Tpex?
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Bapuvwaut b1
(1

BapuwaHnTt B2

Tpu Jy4iIMX CIIOPTCMEHA LIKOJbI
NIPHHHMAKOT yYacTHEe B 00IEropoacKoM

3a0ere. U3BecTtHO, UTO

BEPDOATHOCTE CTaATh IIPH3€POM

JJIA KayxK 0o u3 yaueHuKOB CO-

1 1 1
CTaBJIAET 33 K — COOTBeTC-

TBeHHO. KaKoBa BepOATHOCTH
TOTO, 4YTO XOTHA OBl OAWH y4Ye-
HUK CTaHeT IIpu3epoM?

(2]

BEPOATHOCTE HE 3aHATH IIPHU30-
BO€ MeCTO OJIA KaxxKI0ro U3 yue-

1 1 1
HHUKOB COCTaBJIAET 3’ 1 u —

4 5
coorBeTcTBeHHO. KakoBa Be-
POATHOCTL TOTO, YTO XOTs OBI
OIVH YYeHHUK He CTaHeT Ipuae-
pom?

Haiigure BepOATHOCTH TOTO, YTO MPHU
6 OpocaHMSX UTPAJBHOTO KyOMKa:

a) mATepKa BeIDaJeT 5 pas;
6) mudpa MeHbIlle TpPeX BhBINA-
Iet 3 pasa.

(3]

a) Tpo¥iKa BHITIaJleT 3 pasa;
6) uudpa 60JIbITIE YETHIPEX BHI-
magetr 4 pasa.

YTo BeposATHEE NMPH Mrpe C PaAaBHBIM IO
cuJjie CONMepPHUKOM (0e3 HHYBHUX) :

BBIMUTPATL TPU NapTHUHU K3 Ue-
TBIPpEX WU [IeCTh NApPTHH U3
BOCEMU?

BapuaHuTt B1
(1

BLINTPATh JBe MapTUH U3 TpeX
WJIM YeThIipe NapTHU U3 IIec-
Ti?

BapuaHTt B2

Haiiaute BepoOsATHOCTHh TOI'O, UYTO Hayraja
B3SITOE JIBY3HAYHOE YHCJIO

oyaer kpatuo 2 wiau 5 uau 10.

Oyner kpatuo 3 mau 10 miu 30.
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12)

3aBOJ NIPOM3BOIUT U3AENMs, KAKI0E U3
KOTOPHIX C BEPOATHOCTHI0O p — OpakKo-
BaHHOe. IIpu ocmoTpe 6pak o6HApYKHN-
BalOT C BEPOATHOCTHIO ¢. /1id KOHTpO-
JIfl MPOAYKIHH BHEIOUPAIOT N U3MEJIUH.
Haiinute BepOATHOCTH TOTO, YTO IPH

ocMoOTpe:
a) Opak He oOHapy»KaT HHU B a) Opak ofbHapyykaT BO BCeX
OJTHOM W3JIEeJTUH; U3eJIUAX;
0) Opaxk oOHapy»kaT He MeHee, 0) Opak obuapy:kat He GoJiee,
yeMm B (n —1) usgenndax. YyeM B OJHOM H3[eJTUMU.

3]

Yro BepoATHEee NIPHU CJIYIYAWHOM BhIOOpe
KOCTeH JOMMHO:

yTO IIecTtepka OyaeT xoTd Obl 4yTo emguHHIA OyAeT XOoTsa Obl
pas3 BCTpeuyaThCs Ha JBYX KOC- pas BcTpedaThCA Ha JBYX KOC-
TAX U3 YeThIpeX WJIW Ha Tpex TAX U3 TPeX HJIH Ha dYeThIpex
U3 mectu? u3 mectu?

C-64*. AONOJIHNTENBHBbLIE IMNABbI
TEOPUU BEPOATHOCTEMW
(poMawHaAsa camocToATenbHasa pabora)

Bapunaut 1 BapunaHTt 2

(1)

Hcenoap3ys nNoHATHA YCJIOBHOW M MOJ-
HOM BepoaTHocTH u dopmyay Baiieca,
penIuTe 3agavm:

a) B amuke gemxar 12 Geasix, 8 uep-
HbIX M 10 kpacHsix mapukoB. Kaxosa
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BEPOATHOCTb TOTO, YTO HAyraJa BbIOpaH-
HBII LIAPHK

OyZer KpacHBIM, €CJIHd H3BECT- OyZer 4YepHBIM, €CJIH H3BECT-
HO, YTO OH He YepHBIN? HO, UTO OH He DeJybIii?

6) Ha zasome 50% neraseit Tuma Al
npoussoauT padounit ¥Ytrun, 30% —
pao6ouuit Yaiikun u 20% — paGoumit
Boponun. BeposataHocTh 6paka y 3THX pa-
6ounx cocrasiser 5%, 3% u 2% coort-
BeTcTBeHHO. 3 mapTum geranei
HayraJ BbIOMpaeTcA OJHA.

Hajinute BepOATHOCTH TOrO, YTO

9Ta JAeTaJb:

1) kauecTBeHHAA; 1) 6paxkosanHasn;
2) dbpaxkoBaHHAss U H3TOTOBJe- 2) KaueCTBeHHAs M U3T'OTOBJIE-
Ha YTKUHBIM. Ha YaKUHBIM.

B) B uexe 10 crankoB mapku A, 6 —
mapxku B u 4 — mapxu C. BeposTHocTh
BBITyCKA KAQYECTBEHHOM MPOXYKIIUM IS
KasKJI0ro TMNa CTAHKOB coctaBiger 0,9,
0,8 u 0,7 cooTBeTCTBEHHO.

Kakoit nmpouent
KadyeCTBEHHOH OpaKoBaHHOU
NMPOAYKIIUK BBITYCKAeT eX B uejaom?

(2]

Hcnoap3ysa MOHATHE TeOMeTPHYECKOH
BEPOSITHOCTH, PEelINTe 3aJauu:

a) Ilocne 6ypu Ha yuactke mexay 40-m
1 70-M KujgoMerpamMu Tejie(pOHHOM
JIMHMH NPOM301Ie]I OOPHIB IPOBOAA.
KakoBa BepoSaTHOCTH TOro, 4To 00pBIB
IIPOU30LIE]I MEKITY

50-m u 55-M KuIOMeTpamMu? 60-m u 66-M KuITOMeTpamMu?
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6) B kpyr cayuaiiusiM oOpa3om Gpo-

nIeHo n ToueKk. HaliauTe BepOATHOCTh
TOT0, YTO BCE TOYKM OKAXKYTCA BHYTPH
BIIMCAHHOTO B 3TOT KPYr IPaBUJIBHOIO

LIECTUYTOJILHUKA. TPeyroJIbHUKA.
B) Cymma mMopayJeit IByX 4yMuceJ He mpe-
BocxoauT+2. KakoBa BepoOsITHOCTH

' TOTO0, YTO CYMMa MX KBaJIpPaToB

OoJbIne eANHEUIILI? MeHBIIIe eTUHUIIBI?
r) * KoadpuuueHnts! p u ¢ KBagpaTHO-
ro TpexudJieHa x’ + px + ¢ HPOU3BOJIb-
HBIM 00pa30M BBIOHMPAIOTCA K3 OTpPeE3Ka

[-1;1]. Hajlitute BepOATHOCTH TOTO,
YTO JAHHBII TPeX4JeH

MMeeT JelCTBUTEJLHLIE KOp- He UMeeT AeHMCTBUTEJILHLIX KOp-
HU. Heid.

13

Penrurte 3agauy:

a) Crepxkens qaunbl | pazjomMajn Ha

3 yacTH, BHIOMpasg Hayrajx Mecra pasJio-
Ma. Onpegeanrte BepOATHOCTH TOIO, YTO
M3 NOJYYUBIIUXCH YACTEH

MOMHO COCTAaBHUTL TPeyIroJib- HeJIb3A COCTaBHUTBh TPEYIroJib-
HHUK. HHUK.

6) /IBoe apys3eli 10roBOPHIKCH
0 BCTpeye B YCJIOBJEHHOM MeCTe
mexay 12 u 13 vacamu. IIpunregurmit

IEePBBIM KJAET BTOPOr0 B TeUEHHE
a muHYT (a < 60). KakoBa BepoATHOCTH

TOro, 4YTO

Apy3bs BCTpeTATCA? Ipy3bsa He BCTPeTATCA?
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K-13. 9JIEMEHTbl TEOPUU BEPOATHOCTEMW

Bapuant A1 Bapuant A2
(1)

B urpaabHoii koJsoge 36 kapr. Kakosa
BE€POATHOCTH TOTrO, YTO B3ATaA Hayrax
KapTa OKaXKeTcH:

a) BaJIeTOM; a) Ty30M;
0) 6yOoHOBOI? 0) TuKoBOMI?

(2]

Crpesok monagaer B AECATKY € BepoOsT-
Hocteio 0,05, B neBarky — 0,1, B BoCh-
mepry — 0,2, B cemepry — 0,4.

Hajinure BepoATHOCTh BHIGHTH ¢ OXHOTO

BBICTpeJIAa:
a) 6oJblile cCeMH OYKOB; a) 60JIbIlIe BOCBMH OYKOB)
0) He GoJibllle BOCBMM OYKOB. 6) He GoJsbIlIe ceMM OYKOB.

B npouecce NMpou3BoACTBA 3aTOTOBKA
nocaenoBaTesbHO o6pabaTeiBaeTcd Ha
aByx craHkax. IlepBsiit cTraHOK npoua-
BoaHuT 97% KauecTBeHHON! NPOAYKILMH,
a BTOpoOi BhigaeTr 3% Gpaka. Kakosa
BePOATHOCTH TOTO, YTO JETAJb, MOJY-
YyeHHAN M3 3aTOTOBKH,

fyzer KauecTBeHHON? fyner 6pakoBaHHO?

o

Mosnery 6pocaioT TpH pa3a noapan.
MoxHO K yTBepXKIaTh

€ BepoATHOCTHIO 0,9, uTO «OpesI» ¢ BeposaTHocThIO 0,8, uTO «peri-
He BBINAajieT Bce TpH pasa? Ka» He BHIIAAeT Bce Tpu pasa?
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(5]

BepoATHOCTH BCTPETHTh HA yJIHMLE MYXK-
uyuHy-6J0HAMHA cocTtaBaser 0,4.

KakxoBa BEPOATHOCTH TOrO,
YTO CPeaH YeThIpeX NMPOXO0KHX MYKUYHH

BCTPETUTCH
Tpu GJOHAUHA? oauH O0JoHguH?
BapuwauTt b1 Bapuwaunt b2

o

Haiinute BepoATHOCTH TOTO, YTO
Hayraj B3AToe ABY3HAYHOE YMCJO:

a) geJAUTCA Ha 5; a) penurca Ha 10;
0) comepskuT B 3amnucu ugpy 0. 0) comep:kUT B 3amnucH 1iudpy 9.

12)

IIpu nrpe B mraxmatsl Octan Bengep
KyJapHHYaeT ¢ BeposaTHocThiO 0,6.

IIpn 5TOM OH BHIMTPHIBAET

¢ BeposTtHocThio 0,1,

MrpaeT BHHYBKO ¢ BepoATHOCTHIO 0,2,

a B OCTAJbHBIX CJIyyafaX NMPOUTrpLIBaET.
Haijimute BepoaTHOCTH TOTO, UTO B OXHOM
Hayraja B3ATol naptuu Benjep:

a) JKyJIbHUYAJ U HE BHIUIDAJ; a) He KYJHLHWYAJ W He BhIWT-
0) He KyJbHUYAN W HE IIPOUT- pai;
paut. 0) XKyJbHMYAJ 1 He IIPOUTpaJl.

13

Tpu yyeHMKa He3aBHCHMO JAPYT OT ApY-
ra pewawTt 3agauy. IlepBoiil yyeHUK
omrm6aerca B 10% cayuaes, BTOpoOil —
B 15% cayuaes, a Tpetnii B 80% cay-
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YyaeB peulaeT 3aJaud MPABHJIBHO.
KakoBa BepoOsTHOCTH TOTO, YTO

X0T#A Obl OJVH YUEHUK IIPU pe- XoTs OBl OOUH YYEHHK PEIIHT
HIeHNHU 3ajady oimudercsa? 3ajavy NpaBUIbHO?

o

HrpaapHblit KyOMK OpocaioT ABa pa3sa
noapan. MoxHO K yTBepKIATh

¢ BepoaTHocThio 0,95, uTo BEI- ¢ BeposaTHocThIO 0,93, 4TO BHI-
najger cymMma 0oJibIle Tpex? majeT CyMMa MeHbIile ONUHHA/-
maTu?

(5]

BeposaATHOCTh BCTPETUTH HA YJIHMILE MyHK-
yuHYy-010HIHHA cocTtaBaseTt 0,4.

KakoBa BepPOATHOCTH TOI'O, UTO CpeaHn
YeTBIPEX NMPOX0HHX MYKYHH BCTPETHUTCA

He MeHee ABYX OJOHAMHOB? He 6oJiee ABYX OJOHANHOB?

Bapuaurt B1 BapuaHnt B2
(1)

Aassl yncaa 1, 2, 3, 4, 6, 8.
HaijigtuTe BepoOATHOCTH TOTO, YTO:

a) MpoU3BeJleHue JIOObIX ABYX a) cymMa Jiio0bIX OBYX M3 HHUX
M3 HUX OyJeT HEeUeTHBIM; Oymer HeUEeTHOM;
0) n00ble TPU Hayraj B3ATBIX 0) nrobble yeTHIpe Hayraj B3A-
yucJa MOTYT ObITh AJUHAMU TBHIX YHcCJIa MOTYT OBITH UJIeHa-
CTOPOH TPEYrOJIbHUKA. MM IPOIOPIIUH.

(2]

Ha kaxace u3 30 yueHHKOB pacnpepaean-
JIM TYPMCTHMYECKHE IIyTeBKH:



Kourpoanhan pabora K-13 189

12 — B Kpeim, 8 — B Canxkr-Ilerepoypr,
5 — B Benrpuio. KakoBa BeposITHOCTH

TOTO, YTO:

a) nBoe Apysei moexyT B CaHKT- a) Tpoe apyseii noexyTt B Kpprm?
IleTepOypr?

0) Tpoe apyaseil ImoeayT MO OX- 0) mBoe apys3eil ImoegyT 10 Of-
HOMY Mapiupyry? HOMY MAapIiipyrty?

13/

B samuke ge:xar 10 miapukos, cpeau
KOTOpBIX 3 — GeJpie. U3 AmuKa mocJe-
JOBATEJbHO BHIHHMAIOT M YIAJAIOT IO
OJHOMY LWIAPMKY OO Te€X IOp, IIOKA He
nmoABUTCA Oeinblii mapuk. Halignte Be-
POATHOCTHL IOABJICHHA 0€JIOT0 HIApHKA

B 'rpe'rbeﬁ IIOIIBITKE. B quBepTOﬁ IIOIIBITKE.

4]

Tpu cTpeska CTPeJAIOT IO OTHOM 1eJIH
no 2 pasa kaxapiit. H3BecTHO, YTO Bepo-
ATHOCTH IOTAJaHHA IJA KayKI0ro crped-
ka paBHa 0,5 ¥ He 3aBUCHMT OT Pe3yJb-

TATOB APYTHX CTPEJKOB U NPEeIbITYLIMX
BbICTPeJIOB. MOXKHO JIM yTBEPKAATD

¢ BepoaTHOcThbIO 0,99, uro B ¢ BeposaTHoCThIO 0,5, 4TO Kax-
eJgb IOMaJeT XOTs Obl OAWH OBl CTPEJIOK IONajgeT B ILEJb
BBICTpEJT? X0TaA 0Bl oAuH pas?

(5]

IIaTe WIApUKOB CcaOy4alHBIM 00pa3om
pasopaceiBarorca B 6 jgyHox. Haiigure
BEpPOATHOCTH TOT'O, UTO

BO BTOPYIO JYHKY HOIagyT 2 B TPETBIO JIYHKY IIONaAYyT 3 ITa-
IIapuKa. pHKa.



OTBETHI

OTBETblI K KOHTPOJIbHbIM PABOTAM

MM A2 61 B2 B1 B2
1a) 0 0 0 0
16) 1 -1 1 1 0 0
2 0 0 -1 -1 2 -2
3a) | - cos’a | —sin®a | cos2a cos 2a sin?a 1
- sin4o
36) 1 cos2a | —sinda | sin4da 1 1
sino cos
5 T T 131° 140° - 345°; - 30°;
E Z -195 - 330
A1 A2 b1
la) % +1n —=+1n 4nn
16) T + 27m;5—n + 2nn —E)E + 27n; z +2nn Fonin = 2“_+ dnn, Yo, = - 1
4 4 6 6 xmax_ 4thl, ymax=
2 | Heuyernas, T = g Yeruasa, T =61 D(y): x # nn, HeyeTHasa
D(H =R, E(f)y=]- 2r
sa) | PO E 20" pip=r =112 | Ew=1-441 7=
xmin = _g— + znn
x . =2nn T fwn W Tn
4 =2 D(y):(“ _;_+—}
36) ymin ymi_xl 4 2 4 2
X, = I omn R n_+21m BO3pAacTaeT HA KaXJOM
Yax = 2 npoMexxyTxe D(y)
ymax = 4

3necy, ¥ nanee n € Z,

meZ kecZ, pecl.
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k-2 [ A1 A2 b1
T T
4 [_E + 21n; 2 + 21tn:| [2nn; 7 + 2nn| x = nn; (0; 1]
m B2 B1 B2
y >0, ecan y>0, ecin
n 5n 5n T
xel—+mn;—+mn ;| xe|-——+4dnn;—+4nn |;
1a) pid 8 8 3 3
——+47n
4 y <0, ec1n y <0, ecin
3n s T n
xe|-—+mnn;—+nn xe€|—+4nn;— + 4nn
8 8 3 3
n n 4n
X, =——+mnn, Xy = ——+T0, win = — T 4nn,
4 8 3
16) y"‘l":O’ ymin=—0’5’ ymin=—2’
T 3n 2n
X =T +7N, Xy =— + 711, X, =——+4nn,
4 8 3
o = 4 Yoax = 0,5 Hou = 2
2 D(y): x # 2nn, Yerras, HeueTHnas,
HeyeTHAaA T=n T=2n
[-2; 2], [-JE; \5],
Bo3pacTaer Ha BO3pacTaer Ha
2n n ]
-2 ~—+2nrn;—+ 210 T ,3n
3a) [ TZ; 72:]' [ 3 3 ' [ i 2nn; 7" Znn],
yOniBaer Ha y6LIBACT HA
n 4n
[5 + 2nn; 3 + Znn] [3_“ + 2nn; In + 2nn
4 4
D(y)= -
=(2nn; 2n + 2nn), x=n+4nn: X=—4+—:
36) y6b1BaeTr Ha HYJIH: 9 3
KAMAOM TIDOMe- =—_n+4nn sy x = ot _Rn
wyrke D(y) 18 3
r _|2cos x,cosx 20, _]0,8inx 20,
4 x¢§+1m, 0,cosx <0, Y -2sin x,8inx < 0,
(0:1] T=2n T=2n
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K-3 A1 A2 B1
1a) -1y T +nn +% 4 omn _n, 2mn
3 4 9 3
T T T
—+nn -—+T arctg5+nn, —— + nk
10) 3 R & T
15) i% +2nn Z+2nn 2nn, (-1)' g + 2k
1r) nn Iimn Iy 2nn, (1) Ik
2 2 6
2a) [ 2% 4 amny 197 ptmn ||[ B 2, AR 20N (L F L orns 38 onn
3 3 9 3 9 3 6
26) —E+7tk;£+nk —E+7tn;-£+nn I n—n;ﬂ
6 2 2 3 8 2 2
T T
3 (§+27m; 27rk) [n+2nn;—§+2nk] [—+nk, Ttk), rm,—+nn]
m = 5 »
1a) Zymn (-1 K T ™
6 12 2 2
-2 arctg% + 21k,
10) —arctg 3 + nn, T + nk | 2arctg 2 + 2nk, X + 2nn -
4 2 —— + 21k
2
1
BRI LT LI S, LN JPS
4 2 6 2 8 4 3
1r) n n 2nn n  21n
T+ 2nn, *—+ 2nk -+ — -——+—
3 6 3 6 3
2a) 2nn;3—n+2nn —E+nn;—+nn —@+nn,—75+nn
2 6 12 6
2x T
26) (——3-+2nn; n+2nn} (4mn; n+4nn] [§+3nn, +3nn)
3 (%+ nk; g— nkJ (n+ 2nn; (—1)'“1 g + nk] (— +2nn; £ -+ 2nk
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m A1 A2 B1 B2 B1 B2
1a) 2 3 1 1 1 -1
16) 1 1 3 3 6 3

5 5
2a) +3 +10 1 32 4 5
26) 4 3 -1 -1 1 1é
2 5
28) -1 -2 6 5 1 2
2r) -1;0 0; 3 +3; 7 -3:1; 4 8 1
(1 4) ©:1) (4;-3), (25;9),
3 43, s 1), 1 3 (4; 0) 1 1 4; 1
: 1. - ~; 8= ’ 12=; 20= ’
41 | -1;-9) (4 4) 1 1
4 a2 | a<-3 |(-2,00A1;3) (=3;-1) [2; +0) (~o0;-2]
_ bl 3 k U(O; 4) ’ *
m A1 A2 B1
1a) 3 3 _1;3
9
16) 1 1 0
1B) -1;2 -1;2 1
2a) [-3:3] (= oc; 0] U [2; +o0) (-~ - 2) U (1; +oo)
26) | (-0 - 1)U (2;+m) 1 [-4;3]
-=:1
)
2B) | (-0, 0]U[];+0) | (—oo; —4]U[0; +oc) (=0, 0] U [1; +o0)
3 (1;2)3(2; 1) (1;3);3; D (1;-1)
4 T 1= 1 1
3;——=+2nn —;—+2nn —;11{;11=;3]{; 7
5 3°5 [4 ] " 5 3] V BTOpO#1

m B2 B1 B2

la) —3;E 1;—g§ 1;—E
4

16) 0 0,5 0

18) 1 g+ nn nn




194 OTBETEI
m B2 B1 B2
2a) (-1;2) (-3;3) U (3; +o) (- 2; 2) U(2; +o0)
206) (—o0; -4} U [5; +o0) [-1;3] (=0, =2} U [6; +o0)
28B) [0;1] (—w;—1] [1; +o0)
3 (-1; 2) -1 1
4 [—}—-;27];[1;9]; y TepBoi -3ub -2
27
m A1 A2 B1 B2 B1 B2
1a) 1 30 3 24 24,5 1,5
16) 1 3 2 3 2 -2
2a) | -2:1 | -2:5 3 2 3 4
26) 1 1 1
1 -1 2 — .9 ~:3 ——:5
Y2 543 9 625
3a) | - 1.2) (%;1] 23] | (42 (1:2) (1;2)
1 1] 1]
, 0;— (v 0;,— v 0,=ju
36) | (2:4) | (1;4) | @00V ( 8) ( 4 ( 8
U (B; o)
U (2 +0) U[16; +o0) U[4; +°)
. . . , . (125; 4);
4 | m2 el @-1n (3 2) (27; 4) 625: 3)
1 1
5 -2 | =327 3,27 -2 4 6
8 8
A1 A2 B1
la) 6x?-x 20x* + x? x* + E"'i
x® Jx
16) -2sinx - —; 4cosx + —; 2xcosx—-(x2 +1)sinx
COos8™ X siln” X
5 5 x*-2x-3
1s) (x +2) (x+3) (x-1)
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2 y=3x+6 y=—Tx+12 y=—4x+5
e
3 0:1 1 nn; -+ 2wk
4 12 m/c 4 ™M 17 m/c
5 3 1 hud
2 3
K-7 b2 B1 B2
N 5
a) - \/; (x+1)(8x-1) (x-1)Bx+1)
—2xsinx - ;
16) ) —2cofx+2sin2x lcosf———2S1?x
—(4—x )cosx sin® x 3 3 cos'x
X x+4x-12 x+1 4x -8
B) (x +2)° (x* +1)Vx® +1 (x*-8)Vx* -8
1 5 2 5
2 =-6x+19 = —X + — =—— X+ —
y Y=3*73 Y=73"73
T k+1 TC
3 3 +nn; (1) =+ nk (—0;4,5] {0,5} U [5,5; +wx)
4 0 m/c? 16 m/c 0 m/c?
5 r (2; 2,5) (-2; ~1,5)
6
1a) -10; 1 -30;3 Bospacraer Ha (—oo; ~4], [2; +e0);
yOnIBaeT Ha [—4; —1) , (—1; 2]
16) -6; -2 2; 6

1
Boapacraer Ha |:0; Z:| ;

)
ybnIBaer Ha Z;+oo




OTBETAI

-4

-0,

B2

BoapacraeT Ha

(o3 —2], [4;+00);

yOnIBaeT Ha
[-2:1), (1;4]

BospacTaeT Ha [4;+oo);
y6uiBaer Ha [0;4]

20=15+5
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m A1 A2 B
4 3
1a) 2 _adx+e ﬁ_x_+c —lctgx— S +e
4 2 3 3 x
16) tgx+3cosx+e 2sinx+ctgx+ec x+4sin§+c
2a) 23 -2x2+2x+5 4x+x2-2x°-12 22— 41— x
. X 1
20) 2sin= - = cos3x - 2cos3x+1
2 3
3a) 21 61 2
2 4 9
36) 1 1 1
3 5 4
4 41 41 41
2 2 2
5 -2 6 12m
m B2 B1 B2
1 4
la) —3+ltgx+c x—+gx3—lx2—2x+c —x“+lx3—2x2—4x+c
3x° 5 4 3 2 4 3
1 x°
16) —gcos5x—?+c —ctgx - 2x+c¢ 2x —tgx + ¢
2
2a) | 3x-25-x+18 2x%+8x +11 3x-=-+2,5
. X 8
26) 2sin— ——-2x+4 — +2x -3
4 x
1
3a) 1 3+43 "B
36) i 1 1
12
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OTBETAHI
q B2 B1 B2
4 41 l 4
2 2
5 8™ 4x -3 4-2x
1a) e + 2,5x18 1,2x%2 — ex Ixe® 4 1
xIn3
16) zz—x—4’1n4 3 igms x'“2(1n2+1)+l
x“+1 8 - 3x x
2 1;l 1;¢! % 0
e
3 3In|x +2+1 2In|x - 3| +3 xz—%lnl4x-5|—1
4 171 11—1- g
3 4 3
1 -3x
- - 4
5 le"”‘+lln}2x+1}—l 3 l(3x—2)5+§
2 2 ——ln’3x+1!+— 4 4
m 52 B1 B2
1a) +3x%*™ | 3sin® xcosxe™ * + tg x sin 2xe ® % + ctg x
x1ln2 In10 In 2
2% 212 3% 1In3
1 4/..3 * 3/..2 +
16 " (In8+1)+ — x x
) ( ) x 4x ln(x2 —1) 6xln2(9—x2)
7 SEERS BE—— A
x* -1 9-x°
2 e’ 0 In2;0 - In3;-1In 2
3 x3+21nl3x—1|+3 —21n|7—3x‘+3 41n 0,5x—1|—2
4 1,5 2g 2g
3 3
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b2 B1 B2
1 .4 2 ® 4 x*
5 g(4x+5)4+-5- In(x*+1)+e" +2 In(x*+1)+e" +3
1a) -2 3+i
16) —i —4
7
. |- Al
N/
3a) - 64 8i 212
36) +4i +5i ig—@ + §--i-;—3i
2 2
4a) 4 + 3i 3+ 5i 3 t4i
46) -2x3i 1+3i t2-1
5 a-= a= Rez=-Imz
B2 B1 B2
1a) 12 -3 -9 + 38! -4 ~ 8]
16) 443 21
Yy
2
x
1
3a) - 64 1 1
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36) i3—@—§£i \/§+L;_\/§__i_ 24+i;-2-1i
2 2 2 2 2 2
4a) +3 + 4i -1;-2i 3; i
46) +4+ 2i 0;-1+i 0; 1
5 Re 2 =1Im 2 JIOTPAMMA paBHA CyMMe Anaronasnedi pomba B
KBALDATOB BCEX €10 4 pa3sa 6oJsbille KBaL-
anp cTopox para ero CTOPOHBI
A1 A2 B1 b2 B1 B2
la) 32 162 0 0 0 0
16) 24 x? 40x? —-160x%| b54x? 512;1 | 256;1
2a) 28 56 70 56 20 20
26) 56 56 56 168 70 60
x* - 3x+ x* —4x* +
3 3 1 64,1 128 256 |22 C¥| ¢ . 3"
4 210 35 cz.ct | ctocl, | 240 | 120
3, 4,
5 6 4 5 6 1, 2,3 | (6;3) | (18; 8)
m A1 A2 B1 B2
1a) —sli % 0,2 0,1
16) i i 0,1 0,2
2a) 0,35 0,15 0,54 0,36
26) 0,85 0,65 0,12 0,18
3 0,972 0,032 0,388 0,997
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A1 A2 B1 52

4 Het a Her Her
5 \ ] 1 , 1-0,6%- 1-0,4"-
C:(0,4) -0,6| C,-0,4:(0,6) |_4.0,4-0,6°| -4-0,6-0,4°
m B1 B2
1 8
1a) E Ig
1
16) 0,2 5
2a) —2£ A
435 203
26) 12-11-10+8-7-6+5-4-3 _ 113 12-11+8-7+5-4 _104
30-29-28 2030 30-29 435
7 1
3 10 8
4 Het Het
5 o5 L5
65 65
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OTBETHI

OTBETbI K AOMALUHUM CAMOCTOATENbHbIM

PABOTAM
m BapuanT 1 BapunaHnT 2
la) 1 1
4 4
16) 1 1
2
2a) 1., 1,
—= 81N 20 —= 81N 40
V2 V2
26) 1 1
3a) R R
36) (sin3; — sin4) (cos 7; cos6)
4a [- 2; 2] [_\/5 \/5}
46) [- 13; 13] [- 25; 25]
5a) -0,8 0,6
56
) 1, 4
3 3
m BapuaHnT 1 BapuaHT 2
1a) [-1;1] [-1;1]
16) (=5 0) U (0; ) (= 005 0) L (0 0)
18) -1L1) [-1;0) 0 (0; 1]
1r) R R
1x) -1, 1] R
120 5
2 —_ =
2) 169 J26
26) 5 l
24
1 7
2 - R
») J2 52
3a) 47 - 10 6 - 2n
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m BapwmanT 1 BapwmaHT 2
36) _E 5n
10 8
4a) [-2,-1]U[0; 1] [—2; ~2]u [«/5; 2]
46) (1; 2] (£, 0]V [2; +o0)
D(f)=[-1,0)v (0:;1];
1o R 2) (2
5a) | D(f)=[-1;0); E(f)=| 05~ E(f)z(_m;__Ju(_;+m]
T s
3n 5m
50) D(f)=[0;+=), E(f) =[0;7) D(f)=[0;+), E(f) = >
1
6a -1 =
) 3
66) 23 -1 1,56
6g) -2 1
6r) ctg2 tg0,5
BapwmaHT 1 BapwuaHr 2
1a) iarccosg +2nn (-1)" arcsing + g (—l)k)'1 arcsing + Ttk
16) Kopmueit mer
*—+1n
1B) n nn
10
1r) E + n—n _TE_ + Ztﬁ
6 2 18 3
2a) 2nn _I + mn; arctg l + ntk
4 2
206) 2nn; i + 2nk; I +m 2nn; _I + 2nk
2 4 2
2B) T + n I +nn
4 2 4
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m BapwmaHT 1 BapwuaHT 2
3a) E+1tn;7t+27tk;—£+27tm —E+nn;E+2nk;2nm
4 2 4 2
36) E+7m;21ck —+7tn;—£+27tk
4 2
2 4 2 10 5
Sa) | T T TR, ogm L2 s 09p+4; T hxm
4 9 9
56) n—k,k¢7n I, mn
7 14 7
6a) T ian = +mn
4
66) E+2nn t—+nn
3
6z) n—n—;—£+2nk tE+2nn;1+n—k
4 3 3 12 6
BapuanT 1 BapwaHT 2
la) 2_@+ﬂ (2 + 3nn; 3n + 3nn)
3'9 3
16) LN _n, . m 7n
6 2 3 2 8 28 2
2a) —E+27tn;zz+21tn E+21tn;5—7t+21tn
6 6 3 3
26) E+1cn;1t—arcc'fsg2+1l:n —arctgl+nk;ﬁ+nn
4 2 4
28) E+7tn;£+rtn —E+7rn;£+7tn
4 2 2 4
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BapwmanT 1

BapuaHnT 2

[—E+nn;—arctg3+nn]u [—E+nn;—arctg2+nn]u
2r) 2 2
n n T T
| =+ 7n; = + nn Ul =+ nn;—+nn
(Frmfem) (Frmmgom)
—gz+2nn;—5+2nn U —E+27m;27m U
3 2 6
3a) T i s 5
u|:~——+21m;—+27m V] Ul =+2nn;— +2nn (U
3 3 6 6
V] E+21tn;g7—t+27m V] 7t+21tn;7—n+21tn
2 3 6
n s 51 n n n 3n
36) wn;—+7nn |U|—+7nn;—+nn —+nn;—+mn |U| -+ —+ AN
6 2 6 4 2 2 4
3B) {2rn} U T, nn; T orn “Eiomnlo nn; T
4 2 2 4
BapuanT 1 BapuaHT 2
la) -7;8 0; 5
16) 1 4
1s) 2-2J3;2 1+6
1r) 3 1; 2; 10
11) 8 -15;1
le) 4 9
1:xk) 4 -1
13) + 2 +6
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eHHOH pyHKIUHN

KoMmnexcHsble uncaa 143

C-52. IlouaTHe KOMIJIEKCHOTO YUCJIA. — I'n. X,§1, |143
HeHcTBUA C KOMIIJIEKCHBIMHU YHCIaMHU B 11 xa.
anrebpaudeckoil dopme

C-53. Moxysb 1 apryMmeHT KOMIUJIEKCHOTO | — I'n. X, § 2, |147
yuchaa. JeiicTBHA ¢ KOMIIEKCHBIMH 11 wi.

YHCJIaMH B eOMeTpUUYeCcKoil opme

C-54. TpuronoMmeTpuueckas opmMa KOMI- | — I'm. X, §2, |149

JexkcHoro uucaa. @opmyna MyaBpa 11 ga.




Conepsxanne 223

C-55%. JlomosHHUTEALHBIE 3a0aUyll ¢ KOMII- Ta. X, 153
JEKCHBIMH YHKCJIaMH (IOMaINHAA cCaMo- 11 k.
crosaTelbHass pabora)

K-11. KoMieKkcHbIe YHCIa Ta. X, 154

11 xia.

KoMmOunaropura 158

C-56. MuosxecrBa. Onmepauuu HajJ MHOXKeC- Ta. XI, 158
TBAMH 11 k.

C-57. OcroBHBIe dopMyasl KoMGUHATO- I'n. XI, 161
puku. [Ipocreiiimue koMOUHATOPHEBIE 11 xa.
3ama4u

C-58. Bunom Hrlorona. CsolicTBa GMHOMHU- T'a. XI, 165
aJIbHBIX KO3 UL UEHTOB 11 ka.

C-59. KomburatopHble 3axa4uu. [IpaBuio Ta. XI, 167
CYMMBI ¥ IIPABHJIO IIPON3BEReHUA 11 k.

C-60%, JonosHuTe bHBIE 384N II0 KOM- I'n. XI, 170
6HHATOPHKE (IOMAIIHAA CAMOCTOATENb- 11 .
Han pabora)

K-12, DneMeHTE! KOMOMHATOPUKY Tn, XI, 171

11 xa.

Teopuna BepoaTHOCTEH 175

C-61. Kraccrueckasa BepoATHOCTh. He- T, XII, 175
NoJ1b30BaHHE (POpMYJT KOMOMHATOPUKHU 11 ka.
NIPH BBIYNCJEHUH BEPOATHOCTH

C-62. TeopeMbl CJH0XKEHHUA U YMHOMEHUSA T'n. XII, 178
BeposATHOCTEH 11 ka,

C-63. BepoATHOCTH OCYLIECTBJIGHUA XOTH T'x. XII, 181
Obl OJHOTO M3 He3aBUCUMEIX cOBBITHI. 11 ka,
Cxema Bepuyaan

C-64*, [lonosHUTEILHBIE IJIABLI TEOPUH Ta. XII, 183
BepoATHOCTeN (ZoMAlIHAA CAMOCTOA- 11 ka1,
TesbHasA pabora)

K-13. DneMeHTHI Teopuy BeposATHOCTEH In. X1, 11 x| 186

OTBETbBI 190

OTBeThl K KOHTPOJBHBIM paGoTam 190

OTBeTHl K JOMAILIHUM CAMOCTOATEIbHBIM 202
paboram

JJUTEPATYPA 218
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