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Mpepucnosue

JdugakTudyecKne MaTepuainl [0 KypCcy aareOpel ¥ Havayl MareMma-
THYECKOI0 aHaJu3a CoAep)KaT 45 caMOCTOATENbHBIX U 7 KOHTPOJb-
HBIX paboT B UeThIpeX BapPHUAHTaX, & TaKyKe TeCT AJIA CAMOKOHTPOJISA
B IByX BapuaHTax. Ko BceM BapHaHTaM KOHTPOJILHBEIX paboT U K Tec-
Ty UMEIOTCH OTBETHI.

Copzepaxanue AUAAKTHUYECKHUX MATEPHAJIOB NOJHOCTHIO COOTBET-
crByer yuebHUKY aBTOpoB C. M. Hukonsckoro u ap. cepun «MI'Y —
mxKojye» anA 10 Kiaacca ¥ gomosiHAeT yYueOHUK 6GoJiee CIIOKHBIMHU 3a-
HNaHUAMH, HEOOXOAUMBIMHU AJIA PaGoTHl B KJjaccax, HalleJIeHHBIX Ha
IIOATOTOBKY ydYallUXcA B By3. [luAgaKTHUYecKHMe MaTepPHaJbl MOYKHO
HMCIIOJIL30BATh B Kjacce X AoMma IpH pabore mo Jo0bIM ydyeOHHKAM,
a TakKxKe IJIsT caM0OOOpa3soBaHMA.

B pasgesie I kHUru gaHBI IpUMePHI BHIIIOJHEHUA 3aJaHUM, aHAJIO-
THYHBIX 3aJaHUAM H3 Ka)XJ0il caMocTOoATeJbHOH pabGorel. IIpu sarom
o0pasunl ZaHbl He JJIA BCeX 3afaHMil U He MOBTOPHAIOT 3aJaHUSA CAMO-
CTOATEJBHOM paboThl, HO paboTa ¢ HUMM CYIECTBEHHO IIOBBEICHT pe-
3yJILTATUBHOCTHh BBHIIIOJIHEHUA CAMOCTOATEJbHBIX pPaboT M ycBoeHHe
TeMBI B II€JIOM.

Marepuansl AJA DOATOTOBKHM K CAMOCTOATENHLHBIM paboTaM co-
IepaKaT moapoOHEIe 00'bSICHEHUA pellleHuil 3aJaHNil, TAK KaK UMEIT
LeJIbI0 00'bACHEHUE BBIODAHHEIX CIIOCOGOB AeiicTBHit. A odopMaeHus
pellleHu# yyauiuMucad MOTYT ObITH KPDATKMMHM, B HUX, KaK IIPaBUJIO,
IPONYCKAIOT KOMMEHTAPHH NPH BBLINOJHEHUHM PABHOCHJIBLHBEIX IpPeo6-
pas3oBaHMil ypaBHEHHI UM HePaBEHCTB.

TeMbl, OTMeUeHHEBIE B AULAKTHUYECKUX MaTepHajgax 3Be3f0UKOi, He
ABNAIOTCA 06S3aTeNIbHBIMHU AJISE M3Yy4YeHHUs B 06uieo6pasoBaTebHOM
kjacce. OHM OXBATHIBAIOT IIPOTPAMMY YIJyOJI€HHOTO M3YUeHUA MaTe-
MaTUKH (ODpodUIBLHBIX KJjaccoB). Tak kak mo yuyeGHMKaAM CepHH
«MTI'Y — mkosie» BOIPOCHI, CBA3aHHBIE C HEPABHOCHJILHEIMH IIPeod-
pa3oBaHUSMM YPaBHEHUI U HepaBeHCTB, OTHeceHHI B 11 Kiace, To au-
JaKTUYecKHe marepuaianl Ansa 10 Kiaacca, KpoMe PAIlMOHAJIBLHBIX U
MIPOCTENIINX IIOKA3aTeJbHBIX, JOrapUMMUUECKHNX U TPUTOHOMETPH-
YeCKHX YPaBHEHHUIl M HepaBeHCTB, COJAEP)KAT 3aJaHUS HA MPUMEHe-
HHe 3aMeHbLI HEM3BECTHOT'0, UTO II03BOJIAET PEIlaTh JOCTATOUYHO CJIOMK-
Hble 3ajayd, He NPUMEHAA CJIOXKHBIX OOIIMX METOAOB peIllleHHUud
(mepexox K ypaBHEHHUIO-CJEACTBHIO U Ip.).

IlepBrie caMocTosiTeNIbHBIE PAaGOTHl HalleJIeHbI Ha MOBTOpPEHHE U
CHCTEeMATH3AIlHUI0 M3YUYEHHOro B AeBATHJIeTHeil miKoje. IlpeanoskeH-
Hble PaGOTBLI MOTYT HCIIOJIB30BATHbCS KaK OOydalolnue CaMOCTOATENb-
HBlIe paboTH! JJIA KJIACCHOM MM AoMalinHed paborel. JIloOwle U3 camo-
CTOATENbHBIX PaboT yYHUTE b MOXKET HCII0Jb30BATh AJIA KOHTPOJA HA
ormeTKy. Ho mpu aToMm cliegyeTr ydecTb, YTO MHOTHE CAMOCTOSATENb-
HBbIe paboThI M BCe KOHTPOJIbHBIE PaboThl H30BITOUHEI 110 06 beMy. ITo-
3TOMY NpeAnojaraercd, YTO YUYHUTEJNb CAMOCTOATEJLHO OTOepeT U3
HHUX YacCTh 3aJaHUH C y4YeTOM YPOBHA IIOATOTOBKH Y4YAaIUXCH IIO
npegMeTy ¥ BpeMeHM, OTBOAMMOrO Ha BBHIIIOJIHEHHE PaGOTH.

Crnenyer yuecTb, UTO HEKOTOphIe 3agauuda BapuauTos III u IV He-
CKOJIbKO CJIOJKHEee COOTBeTCTByIOmMX 3agaHuil BapuanToB I u II. Tak
KaK B KJIacCax C yriyOJeHHBIM H3YyYeHHeM MaTeMaTUKM KOHTPOJIbHBIX
pabor poskHO GBITH 0OJIBIIE, YEeM B KJjacce, paboralomieM 1o o611eo6-
pasoBaTeJILHOI mporpamMmme, TO OTeJIbHbIE CAMOCTOSTEJIbHbIE PaGOTHI,
OTMeUYeHHbIe 3Be340UYKaMM, MOXKHO IIPOBECTH KAK KOHTPOJIbHEIE PAOOTHI.
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paspen |

Marepuansl ans NOAroToBKMU
K CaMOCTOSITeNbHbIM paboram

1. lencTBUTEnbHbLIE YKMCNQ

HanmomMuuM mpaBHJIO IIePeBOA MEPUOIUYECKOM JeCATUYHON
ApoOu B OOBLIKHOBEHHYIO.

Has Toro 4uTob6nl 3amucaTh HEePUOJUYECKYIO AECATHYHYIO
Ipo0bh B Buje OOBIKHOBEHHOII ApOOM, HAAO B YUCJIHUTEJE 3allH-
caTh PA3HOCTHL YMCJIa O BTOPOrO MEPHOJA U YUCJa OO IEPBOTO
mepuojia, B 3HaMeHaTeJle 3alIUCATh CTOJIBKO AEBATOK, CKOJBKO
nudp B mepuojie, M IPUNUCATE K HUM CTOJBKO HYJIeH, CKOJIBKO
mupp MeKAY 3aNATON U MEePBLIM IIEPHOIOM.

IIpumep 1. 3anuinemM MEepUOIUYECKYIO AECATUUYHYIO APOOHL
B BHUJe OOBLIKHOBEHHOMH: a) 2,1(45); 6) 0,00(3); B) 0,(7).

Pemreane. a) O6osnauum x = 2,1(45) = 2,14545..., Torma
2145 — uwuejyo p0 BTOpOro mepuoga, 21 — uuejao A0 IMEepBOTO
nepuoja, B mepuone 2 nudpsl, MEKAYy 3alATON U MEPBHIM IIe-
puogom 1 nudpa. IloaTomy mo npaBuay nmeem

Lo 2145-21_ 2124 118
990 990 55

0) Oﬁoanaqgm x :_3__ 0,0053) = 0,00333..., Torma mo mMpaBUIY

nmeemx=3—=—=—.
900 900 300

B) 0603Ha%mv1 7x =0,(7)=0,777..., Torma IO IIPaBUJIY

9 9’
118 1
OTBer. a) —; 6) —;
55 300
IIpumep 2. Haiinem Bce pelicTBUTENBHBIE UYHCIA X, OJIA
KayKZOTr0 M3 KOTOPHIX CIPABEAJMBO DaBEHCTBO |X +4|= 2.
Pemreane. Moayias pasHOCTH YHCeJ X U —4 3aJaeT paccTos-
HUe MeXAy Toukamu x u —4. M306pasuM Ha KOOPAUHATHOI
ocu TOukKy —4 (puc. 1), Torma MCKOMOe YMCJIO X, TaKOe, 4TO

HMeeM X =

7
B) —.
)9

=2 + 2 —-2,5 + 2,5
N\ N\ - N/ X\ :
-6 —4 —iQ) x -1 1,5 4 x
Puc. 1 Puc. 2



|x = (—4)| = 2, ynaneno ot Hee Ha 2 eguHMLEI, T. €. WIH X = —6,
wi x = —2.
Oteet. —6; 2.

IIpumep 3. Haiigem Bce meiiCcTBUTeJbHBIE YMCIA X, IJIS
Ka)XIOr0 U3 KOTOPHIX CIIPaBeJIMBO HepaBeHCTBO |2x — 3|> 5.

Pemtenune. JlaHHOe HePaBEeHCTBO IepemuileM B BHIE
|x —1,5|>2,5. Moaynb pasHoctu uucen x u 1,5 3agaer paccro-
sAHUe MeXXAy Toukamu X u 1,5. Mso6pasumM Ha KOOpAUHATHOMI
ocu TOuKy 1,5 (puc. 2), Torga MICKOMBbIE YUCJA X NOJYKHEI OLITh
yAaJIeHbI OT Hee Ha paccToAHue, Oojblllee ueM 2,5 efMHUIIBI,
T. e. wiau x < -1, uiau x > 4.

Otser. (—oo0; —1) U (4; +00).

2, Npumenenne dopmyn
COKPOALLEHHOr0 YMHOXEeHUs

HanmomuuM (OpMyJabl COKPALIEHHOTO YMHOYKEHWS MHOTIO-
YJIEHOB:

(x +y)2 =x%+ 2xy +y2;
(x - y)2 =x2- 2xy +y2;
(x +y)3 =x3+ 3x2y + 3xy2+y3;
(x - y)3 =x3- 3x2y + 3xy2— y3;
(x-yYx+y)=x*-y5
(- PP +xy +y?) =x>-y%
(x +y)(x2— xy +y2) = x3+y3.
Ipumep 1. BeruncauMm sHaYeHNe MHOTOYJIEHA X2+ 2xy + y2
npu x=-59,7, y = 52,7.

Pemenne. Tak kak x2+ 2xy +y2= (x +y)2, TO NIpHU X =
=-89,7, y = 52,7

x2 + 2xy +y? =(=59,7 + 52,7)2 =(-7)? =49.
OTtsert. 49.

Ipumep 2. s muorounenos A = 3x% + 2x + 5 u B = 3x% —
—3x + 5 cocraBieHO BHIpaxkeHue P = A% -3A%B +34AB? - B3
Haiinem sHaueHue BbIpaxeHus P(x) npu x = 0,2.

Pemenne. P(x) = A% - 34%B + 34B? - B® = (A - B)® =
=((8x%+2x +5) - (3x%— 3x +5))% = (5x)% = 125x3.

Ecau x = 0,2, to P(0,2) = 125 - (0,2)° = 125 - 0,008 = 1.

OTtser. 1.



3. KsagpaTtHoe ypaBHeHue.
®opmynul Buera

ax? +2bx +¢ =0, a#0 — KBagpaTHOe ypaBHEHUe,
D =b" — 4ac — IUCKPUMUHAHT 3TOTO YpaBHEHUS.

1) Ecau D > JQ_L TO ypaBHEHHE HMeeT [OBa pa3JIUYHBIX

-bx~D <
KOPpHA xl 2= 2—; KBaJpaTHBIM TPEXUYJIeH PacKJiaXbIBaeTCs
a

Ha JuHeHHble MHOMKUTENIH: ax> + bx + ¢ = a(x — xl)(x x,).
2) Ec.rm D=0, To ypaBHeHNe UMeeT eqUHCTBEHHBI KODEeHb

x0=5— (roBopsAT eille, YTO KOPHU ypaBHEHUS COBIIANAIOT);
a

KBan;paaerbn‘ff2 TPeXtJeH PacKJIaJBIBAeTCH Ha JUHeHHbIe MHO-
Hurenau: ax” + bx + ¢ = a(x — xy)°.

3) Eciu D < 0, To ypaBHeHNe He HMeeT IeiCTBUTEJIbHBIX
KOpHe#, KBaJPATHBIN TpPEXUJEeH ax? + bx + ¢ Hexb3s pasio-
KUTH Ha JIMHEHHBIE MHOYKUTEJHU.

IIpumep 1. PemtuMm KBagpaTHOEe ypaBHEHUE
x? +12x — 45 =0.

Pemenne. D = 12% — 4 - (-45) = 144 + 180 = 324.

_-12+ V324 _ -12+18
1,2 2 2
OTtser. —15; 3.

Tecz)pema Buera. Eciiu mpuBezeHHOe KBajgpaTHOE ypaBHe-
HUe x° + px + ¢ = 0 uMeeT ABa AeHCTBUTEJBHBIX (Pa3JIMUHBIX
WJIM COBNABIIMX) KOPHSA X; H Xy, TO Xy + X5 = —P, X Xy = (.

O6paTtnaa teopema Buera. Eciu uucma x; u x, TaKOBHI,
4YTO X, + X5 =—P, X;X5 = (¢, TO 3TH UYHUCJIA SABJIAITCA KOPHAMHU
ypaBHeHUs x° + px +q=0.

®Popmynbl X, + X, =—Pp, XX, =Q¢ Ha3bBalOT (opmysamu
Buera gisi mpUBeAeHHOrO0 KBaAPATHOTO ypaBHEHUH.

s KBagpaTHOro ypaBHEHUA ax’+bx+c=0 (a # 0) dop-

b c
Mysel Buera umernr BUA X, +X,= — =, X,;X,= —.
a a

3 x,=-15, x,=3.

IIpumep 2. PemruM KBaJpaTHOe ypaBHEHHE
x% - 2005x + 2004 =0.

Pemrenue. 3ameTum, uTO yucJo 1 ABJISETCHA KOPHEM JaHHO-
IO KBA/IPATHOTO YPABHEHMUS, TAK KAK 12 - 2005 - 1 + 2004 = 0.
Bropoit kopeHs HaiizeMm, moab3ysachk dopmysamu Buera.

Tak xak x,x, = 2004 u x; =1, T0 x, = 2004.

Otser. 1; 2004.



Ilpumep 3. Eciu KBagpaTHOe ypaBHEHME x2-18x+2=0
UMeeT KOPDHH X; U X,, TO, He BRIUMUCJIAA UX, HalileM 3HaueHUe

YUCJIOBOT'O BBIPDAXKEHUSA xfxz + xlxg.

Pemenne. Tax kak D =132-4-2> 0, 10 ypaBHEHUe NMe-
€T IBa pas3IuYHbIX nenc'an're.nLme KOPHA Xx; U X,. Ilpume-
HAA ¢popmyasl Buera, mosyuum x1x2+ xlxg— XXy - (X7 +X5) =
=2-13 = 26.

Otser. 26.

4. Anre6panueckue apobu

¥-2x%-5x+6

IIpumep 1. a) CokpaTum apodOHL P P

0) Haiinem sHaueHMe MOJYUYEHHOM IOCJIE COKPAILlEeHUs APO-
ou mpu x = 1.

Pemenne. a) Ilpu x = 1 umcauTens U 3HaMeHaTeJab poOu
o0pamaoTcs B HYJb. OTO O3HAYAET, UTO MUX Pa3jIOKeHHe Ha
MHOXKHUTEJNN COAEPKUT MHOMXKUTeNnb (x — 1).

Pa3oXuM 4YHCIHTENb U 3HaAMEHATeJdb JpoOM Ha MHO-
JKUTEJIN:

222 -bx+6=x>-x2—x2+x-6x+6=
=x®(x-1)-x(x-1)-6(x-1)=(x - 1)(x®> - x - 6) =
=(x - 1)(x - 3)(x + 2);

2 —6x2+11x-6=x>-x2-b5x> +5x +6x -6 =

=x%(x—1) - bx(x - 1) + 6(x — 1) = (x — 1)(x*> - 5x + 6) =
=(x - 1)(x - 3)(x - 2).
Teneps coxkpaTum ApPOOH:
WB-2x-5x+6 _(x—-1(x-3)(x+2) x+2
©#-6x2+11x -6 (x = 1)(x - 3)(x - 2) T x-2

x+2
x -2

6)3

=-3.

0) Eciiu x =1, To

x+ 2,

Otser. a)

IIpumep 2. a) 3amuiieM B BuAe APOOH BhIparkeHUe
1 1 1
+ + .
(x-Dx x(x+1) (x+1)(x+2)

6) Haiinem sHaueHue moJsiyyeHHO# Apobu mpu x = 0.



Pemenue. a) IlpeacraBumM Ka)XAyI0 M3 JaHHBIX Apobeit
B BHJle PA3HOCTH U YIPOCTUM IIOJYYEHHYIO CYMMY:

S S 1 =(1 _l)+
(x-Dx x(x+1) (x+D(x+2) x-1 x

1 1 1 1 1 1 1
+|=- + - = -——+=-
x x+1 x+1 x+2 x-1 x «x

o1 .1 111 3
x+1 x+1 x+2 x-1 x+2 (x-1(x+2)
6) Ecax x =0, To ——>——_1,5.
(x - 1)(x +2)
Orser. a) ;; 6) —1,5.
(x = 1)(x +2)

5. PauuoHanbHbie ypaBHEHMS

2
x“-4
IIpumep 1. Pemum ypaBHeHue —/———— = 0.
x*-x"-4
Pemrenne. Haiinem aHaueHusA X, IPHU KOTOPBHIX UUCJIHUTEJD
Ipobu paBeH HYJIIO:

x*-4=0, 1=2, x5 =-2.

Hpn X, = 2 3HaMeHaTeJb ,upoﬁn obpamjaercd B HYJb:
28 22 _ 4= 0, a mpu x, =-2 HeT, cjefOBaTeIbHO, —2 —
eIUHCTBEHHLIHI KOpeHb NAHHOTO YpaBHEHU.

Oteer. 2.
2x + 2 + Tx -11 _
x+3 (x+3)x-5)
Pemenue. IlepeHeceM Bce ujieHbI ypaBHEHUS B JIEBYIO YaCTh

¥ IocJje mpuBegeHus: npobeil K o6lieMy 3HaAMeHATe 0 epernu-
ieM ypaBHeHUHEe B BHUIE

IIpumep 2. Pemium ypaBHeHUE

X*+x-6

ke S 1
(x +3)(x - 5) )

Hadinem 3HaueHMs X, HPU KOTOPBLIX UYMCIUTEJb IApPOOHU
B ypaBHeHHuu (1) paBeH HYJIIO:

Z+x-6=0, x,=-3,x,=2.
IIpu x,=-3 sHamenarenb (x +3)(x — 5) Apo6u B ypaBHe-
Huu (1) o6pamaerca B HyJIb, a IPU X, = 2 HET, CJe0BATEJIbHO,

2 — eIUHCTBEHHBLIN KOPEHb JAHHOTO YPABHEHMUS.
OTtser. 2.



6*. 3ameHa Heu3BECTHOro NpMU peLueHuH
PALMOHANbLHBLIX YPABHEHUHA

IIpumep 1. Pemrum ypaBHeHUe
(13x + 29)2 - 19(13x + 29) + 48 =0. 1)

Pemenne. OGosnauuB t=13x+ 29, mepemnuiiieMm ypaBHE-
Hue (1) B Buge
t2-19t+48=0. (2)

Ypasuenue (2) umeer gBa KOpHA t; =3 u t,=16, moaro-
My Bce KOpHU ypaBHeHUs (1) ABIAIOTCA KOPHIMHU ABYX ypaB-
HEeHUN:

1) 13x+29=3, u 2) 13x+29=16,

13x=- 26, 13x =-13,
x,=-2; e
OtBer. -2; -1.
IIpumep 2. Pemum ypaBHeHUE
(x% + 6x)% + 2(x + 3)2=81. (3)
Pemrenue. Ilepenuniem ypaBHenue (3) B Buje
(x2+6x)% +2(x* + 6x)-63=0. 4)

O6osHauuB ¢ = x° + 6x, nepenuinieM ypaBHeHue (4) B Buze
t?+2t-63=0. (5)

YpaBHeHnue (5) umeer nBa KOpHA t;=-9 u t,=7, moaro-
My Bce KODHHU ypaBHeHUA (3) ABIAIOTCA KOPHAMH ABYX ypaB-
HEHUI:

1) x?+6x=-9, u 2) x2+6x="1,
X +6x+9=0, xX2+6x-T7=0,
x,=-3; x,=1, x4 =-T.
Otser. -7; -3; 1.

IIpumep 3. PemiuMm ypaBHeHUe

2 _ _ 2 _
) (6)
x“+x -4 x“-3x -2
x2-3x-2
Pemenune. O603HauUuB t = ————, MEPENUIIEM ypaBHe-
2+x-4

Hue (6) B Buge
t+ ‘;‘ +4=0. (7)

9



YpaBHenue (7) uMeeT eAMHCTBEHHBIN KOPeHb t,=—2, I03TO-
My BCe KODHM ypaBHEHHS (6) ABIAOTCA KOPHAMHM ypaBHEHUS
x“-3x -2 5
-~~~ = —2, KOTOpOe UMeeT ABa KOPHA X,=— — U x,=2. Cie-

2 1 2
x‘+x -4 3
JNOBAaTeJILHO, U ypaBHeHUe (6) uMeeT TOJIBKO JBa KOPHA X, U X,.

OtBer. — —; 2.
3

7*. loxa3arenbCcTBO YMUCNOBbIX HEPUBEHCTB

IIpumep 1. [okakem, UTO AJA JIIOGOr0 AeHCTBUTEIHLHOTO
yycjga X clipaBelJIMBO HEPaBEHCTBO x*-4x%2+5 > 0.
JokaszareabcTBO. BrigesM MOJIHBIA KBajgpar:
xt-dx?+5=x'—4x®+4+1=(x2-2)% +1.

Tak xak (xz - 2)2 2 0 gnsa m060ro AefiCTBUTEJIBHOTO YHCIA X,
al>0, To (x2—2)2+1 >0, rT. e. xt-4x?+5>0 Aas a1000ro
IEeNCTBUTEJBHOr0 UHCJIA X, UTO U TPeOOBAJIOCh AOKA3aTh.

IIpumep 2. ToKaykeMm, 4TO AJIA JIIOGOro AeiiCTBUTENBHOTO

1
YHCla X CIPaBeAIMBO HEPABEHCTBO X°— 5x + ————— 2> 5.
x“—bx+ 7

JdoxasareascTBo. IIpubaBuB K 06euM yacTAM HepaBeHCTBA

YuCJI0 7, MOJYYUM HEePaBEHCTBO

1
-bx+T+———>2 (1)
x“—bx+7

Jnsi mokasaTeabCTBa HMCXOAHOrO HEPABEHCTBA JOCTATOYHO
JOKa3aTh CIIPaBeJINBOCTDb HepaBeHc'rBaz(l). Tak xax qJuUCKpH-
MHMHAHT KBaJpaTHOrO TpexujeHa A =x"-5x+ 7 oTpulaTeb-
HBIM U KO3 PUIIMeHT Tpu x? mosnoKUTeNBHEI, TO A > 0 it &
J11060r0 AeficTBUTENBHOro uuciaa x. Ho pas ao60ro moJsoxu-

1
TEeJIBHOTO A cIpaBeAJIMBO HEPaBeHCTBO A +K> 2, TO3TOMY

cupaBelJiMBO HepaBeHCTBO (1), uTO U TpeGOBAJIOCH AOKA3ATh.
IIpumep 3. [Joxa)keM crpaBeAJIMBOCTh HEPABEHCTBA

1385 9 1
2 46 7 100 10
HJoxasareascTBo. 06Go3HauumM A = 1.2,8, sug 29—;
5 48 2 4 6 100
=—.—.—. 1—02 Tak kax l<g, §<é, §<§, R
3 5 7 101 2 3 4 5 6 7



99 _ 100
o i
100 101

2 2
A312345 99:100 _ 1 1 (1) e (1]
2.3-4:5-6-...-100-101 101 100 (10 10

o A <B. Tak rak A> 0, TO A% < AB. Tak kak

1
Orcroga, yunteiBas, uto A > 0, moaydaem A < o YTO U Tpe-
00BAaJIOChL JOKA3aTh.

8*. Metoa MaTreMaTM4YeCKON UHAYKUMMU

Hpnmep 1. ,I[orcaxceM METOJOM MATEeMAaTHUYeCKOH HMHAYK-
muy, aro 32" 1+ 5"*! genures Ha 4 Ana mMOGOro HATYpaib-
HOr'O 4ucJja n.

Ilokasatenscrso. O6osnauum A(n)=32""14+5"*1,

1) A(1)=3+25=28 — penurtcsa Ha 4.

2) Ipeanonosxkum, uro A(k)=3%"145%*1
U goKakeMm, uto A(k+ 1) nmenurcsa ua 4.

A(k+ 1)=32k+1+5k+2=32k—1+2+5k+1+1=
=9.3%%"1,.5.5%"1=-4.3%-1,5. A(k).

Tak Kak, 1o HallleMy IIpeANOJIOXKeHuI0, A(k) neaurcsa Ha 4,
10 5 - A(K) nenurca Ha 4. Ciaaraemoe 4 - 3%~ ! roxe gemures
Ha 4, moaTOMy U cymma, paBuada A(k+ 1), geanrtcsa Ha 4.

CorjilacHO IPUHIMIY MAaTeMATHYECKON MHAYKIMH 9TO O3HAa-
YyaeT, YTO BeIpaskeHue A(n) menurca Ha 4 aja ao6oro HaTypa-
JILHOTO YHCJA 7, 4YTO U TPeGOBAIOCH JOKAa3aTh.

neauTcsa Ha 4,

IIpumep 2. [lokakeM METOAOM MaTEeMATHUYECKOH MHAYKIIUU,
YTO AJIs J1I06G0r0 HATYPaJbHOIO YHMCJIA N1 CIIPABEAJINBO PABEHCTBO
1 1 1 n
— +—— ...+ = .
1-5 5-9 (4n-3)4n+1) 4n+1

HokaszateascTBo. O603HAUUM

A(n)-—l—+—1—+...+ 1 ; B@m)= .
1-5 59 (4n - 3)(4n + 1) 4n +1
1) PaBenctBo A(1)=B(1) BepHO, Tak KaK — =
1-5 4+1
2) Atk +1) - A(k) = L+...+-—1—+
5 -9 (4k - 3)(4k + 1)
1 1 1

15
+.iir ¥+ —r-r——
(4k+1)(4k+5) (1 5 5. 9 (4k - 3)(4k + 1)

T @k + 1)(4k + 5) 1)(4k +5)
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E+1  k =(k+1)(4k+1)—k(4k+5)=

B(k+1) - B(k) =

4k +5 4k+1 (4k + 1)(4k + 5)
_ 4K+ 5k +1- 4K -5k _ 1
(4k + 1)(4k + 5) (4k + 1)(4k + 5)

CnenoBatennno, A(k+1)— A(k)=B(k+1)- B(k), nosTomy
BepHO paBeHCTBO A(k+1)— B(k+1)= A(k)— B(k).

3) Ilpeamonoxkum, uto A(k)= B(k), Torma u3 cropaBenjiu-
BOCTU IIOCJIEJHEr0 DPaBEHCTBA CJIEAYeT, YTO CIIPABENJIUBO pa-
BeHCTBO A(kR+1)=B(k+1).

CoryiacHO IPUHIUIY MATEMAaTUYE€CKOM UHAYKIIUYU 9TO O3HA-
YyaeT, YTO paBeHCTBO A(n)= B(n) BepHO Ay J060ro HaTypab-
HOrO YHCJIa N, YTO U TPeOOBAJIOCH AOKA3aTh.

9. MepecTaHOBKKM, pA3MELLEeHUSs, COYETAHMS

IIpumep 1. CKOJBKO MeIOAMIT MOXKHO CHIIPDATH U3 YETHIPEX
Pas3JIMYHBIX HOT?

Pemenne. Yucmo cmoco6os paseo P,=4-3-2-1=24.
B camom geine, mepByI0 HOTY MOYKHO BHIGpPATh M3 UETHIPEX
HOT UYEeTHIPBMSA CIIOCO6aMHU, BTOPYI0O — M3 OCTABIIUXCS TPEX
TpemMsi cmocob6amMu, TPEThI HOTY MOYKHO BEIOpPATHL M3 ABYX
IBYMs CIIOCOOaMM, YETBEPTYIO HOTY MOXKHO BLIGpATh U3 ONHOI
OIHUM CIIOCOOOM, a BCe YeThIPpe HOTHI MOXKHO BHIOPATH
4.3.2.1=24 cunocob6amMu, T. e. U3 YETHIPEX DPA3JIUYHBIX HOT
MOYKHO CBITPATh 24 MeJOoAuM.

Oreer. 24.

IIpumep 2. CKOIBKO MeJOANIT MOYKHO CHII'DATH M3 YETHIPEX
HOT, BEHIOpDAaHHBIX 0e3 MOBTOPEHUS U3 CeMU 3aJaHHBIX DPA3INY-
HBIX HOT?

Pemrenne. Yucio criocoG0B paBHO Ag =T7-6-5-4=840.
B camom pese, mepByI0 HOTY MOXKXHO BEIGDATH U3 CEMH CEMBIO
crocobamMu, BTOPYI0 — K3 OCTABIIMXCA LIECTH LIECTHIO criocoba-
MU, TPETHIO HOTY MOJKHO BBIOPATH M3 OCTABIINXCA MATHU ISATHIO
crnocobaMu, YeTBEPTYIO HOTY — UYeTBIPbMS crrocobaMu, a Bce ue-
ThIpe HOTHI MOYKHO BBIOpaTh 7 - 6 - 5 - 4 = 840 cnocobamu.

Oteert. 840.

IIpumep 3. CKOIBKO MOKHO CHIrPATh AKKOPDAOB M3 YETHIPEX
HOT, BBIODAHHBIX M3 CEMHU 3aJaHHBLIX PA3JIUYHBLIX HOT?
7:-6-5-4 _
4.3:-2-1
B camom pesie, uCcHoOJIb3ysl UETHIPE Pa3JIHMYHBIE HOTBI, MOXKHO
CHITPAThH A# meqonuii. Tak xKak B akKopje 4eThIpe BLIOpaH-

Pemenne. Yucao cmoco60B paBHO Cﬁ‘,= 35.

12



Hble HOThI 3BY4YAT OJHOBPEMEHHO (T. e. MOPAAOK BLIOPAHHBIX
HOT He HUr'paeT POJIH), TO HCKOMOE UHCJIO AKKODJOB MEHbIIIEe
yucyaa menoauii B P, pas. Torga ucKkomMoe YKCJIO AKKOPAOB pPaB-
A7 _7.6-5-4
: .6-5-
HO — = ————— . 9TO U €CThb YHUCJIO C# = 35.
B T 4.3.2.1°

OTBeT. 35.

IIpumep 4. CKOJIBKMMH cIoco0aMM MOKHO M3 UYeThIpex
oUIIEpPOB U IIIECTH COJAAT COCTABHUTH ABa IATPYJA U3 ABYX
oduIepoB U Tpex coamat?

Pemrenne. {5 pelieHUs 3agadyyl AOCTATOYHO OIIPENEIUTH
YHUCJIO CIIOCOGOB COCTABJIEHUSI OJHOTO MATPYJs, TAK KaK OCTaB-
muecsa oduIepsl U COJIAATHI COCTAaBAT BTOPOI maTpyib. Mcko-
MO€e YHCJIO CIIOCO00B PaBHO NPOM3BEAeHUIO YHCIa coco00B BEHI-
6paTh ABYX O(MQHUIEPOB M3 YeTHIPEX (C4) M 4Yuciia crocoGoB
BLIOpATh TPEX COJIAAT U3 IIIEeCTHU (Cg ) (06a pasa GepeM YuCJIO
coyeTaHMil, a He UYHCJIO pa3MeIlleHUli, TaK KaK IOPAJOK B

BHIGDAHHOM TpyIme OMUIEPOB MIM COJAAT HE UIPAET POJIH).
Hckomoe uucio croco6os pasxo C2 -C3 = 48 6:6+4 _ yah,

Orser. 120. ‘1.8-2-1

10. ®opmyna 6uHoma HbioToHG

IIpumep 1. Briuucaum KoaddumueHT m1pu a" B pasJjoxe-
3

1
HUM BBLIPAXKEHUA (a —=| mo dopmyne 6unoma HrrorToHa.
a

13 13
1 1 at?
Pemienmne. Tak kaxk |a— - | =|la+— | = C(1)3a13+C}3 —e, o
a -a (—a)
2 a'! 3 a10 1 3 7
+C +C ...—Claa C3a +Cl3a -Clza' +...,

13 (—ap? 13 (_q)?
TO MCKOMBIH KO3(pdunMeHT ecTh —0133 —131 122 311

Oteet. —286.

—286.

IIpumep 2. Buiuucaum cymmy Ko3hhUIIEHTOB
0 1 2 3
Cl+Clg+Co+Co+ ... +CL3.

Pemenune. PaccMoTpuM pasjio’KeHHE CTeIeHW ABY4YJIeHa

mo ¢opmyne Ounoma HploToHAa:
13 _ A0 13 1 121 2 11,2 13,13
(@+x)°=Cla” +C,a°x +Clza x"+... +C3x°.

IToacTraBUB B MOJYyUYEeHHOE PaBeHCTBO a =1, x =1, moayuyum
HNCKOMYIO CYMMY: C(113+ Cia+ Cf3 +ows Cig= QL +n3= 213= 8192.

Otser. 8192.
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11*. lenenne mHorouneHoB. KopeHb MHOrouneHa

Ipumep. Pemum ypaBrenue 9x* — 3x +4x2+5x+1=0.
Pemenue. YV wmuorouwrena P,(x)=9x*-38x®+4x®+5x+1
ko3 dpunueHrt a, =9, a ceoboaHeIN wieH a, = 1. Eciu ypasne-
HUEe UMeeT KOpPeHb — palMOHAJbHOE UHCJIO, }*o 3TOT KOpEHb

HaJ0 HUCKaTh cpeau umcen 1, -1, —, —

3 3’9" 9o
Brrunciaum
P,(1)=9-3+4+5+1=16#0; P, (-1)=9+3+4-5+1=12=0;
plil=1_1,2,5, 140 p|-1|=24+242 344120
3) 9 9 9 3 "3) 9 9 9 3

1
Takum o6pasom, mHOroudnes P,(x) umeeT KOpeHp — —, IIO-

aromy P,(x) nenutca Ha AByYJIeH (x + %), T. €.

Py(x)=Py(x) - (x + %)

IIpumensas cxemy I'oprepa, HailigeM Koad(dUIUEHTEI MHO-
rousneHa Pg(x):

9 -3 4 5 1

1
-3 9 -6 6 3 0

Hrak, Py(x)= 9x3 - 6x% +6x + 3, ciremoBaTeJbHO, ero pa-

LVMOHAJbHBbIe KOPHM HAJ0 MCKaTh cpeau uucea 1, -1, —3—, -—5.

1
fcHo, uTo umncaa 1, -1, § He MOTyT ObITh KOPHAMH MHOTOUYJIEHA
1
P4(x). IIpoBepum uuciIo Y

Tax xak P3(— l) = ~L_2._ 2+3=0, To MHOroujaeH

3 3 3

Py(x) umeeT KOpeHB —%. IlosTomy muOrOunen Pg(x) menurcs
Ha IBYyUYJIEH (x + %), T. €. Pg(x)=Py(x) - (x + %) Haiinem mHO-
rouneH P,(x), pasaenus mHOrouneH Pgy(x) Ha AByuseH |x +%

yroakom (puc. 3).
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Urak, Py(x)=9x>~9x +9= |

e - | |
=9(x x+12), Torga P,(x) = 9x3-6x2+6.c+73 x +§
=9 x| (®-x+1). 9x+3x?
3 —9x2+6x 9x2—9x+9

Tak Kak [UCKPUMHHAHT il
MHorowreHa P,(x) oTpumares- —9x* - 3%
HEIA, TO 3TOT MHOTI'OYJIEH He 9x + 3
HUMeeT NeHCTBUTEJNBLHEIX KOP- 0x + 3
Hel u ypaBHeHue (1) mmeet
JIBa COBIIABIIUX AEMCTBUTEJIb- 0
HBIX KODHA X; =X, =~ g

1
Orser. — —. Puc. 3

12. PaumoHanbHbie HEPABEHCTBA

IIpumep. Peuinm HepaBeHCTBO

1, 55 5x+6

x 2x+3

(0

Pemrenue. Ilepenecss Bce useHbl HepaBeHcTBa (1) B ogHy
CTOPOHY U CJIOYKUB APO6GM, IIOJYYUM HEPABEHCTBO

2
x —2x—3<

(2x + 3)x 2)

CuauvaJia pelruM ypaBHEHHe
x¥*-2x-3

(2x + 3)x (8)

YpasHeHue (3) umeeT ABa KOpPHA x; =-1 u x, = 3.
Teneps perniuM HepaBEHCTBO
(x+1(x-3)

(x + %J(x -0)

IIpumenuB Kk mepaBeHcTBY (4) MmeToa uMHTepBanoB (puc. 4),
IOJIYYUM, YTO MHOYKECTBO BCEX €T0 PeIIeHUI eCTb MHOYKECTBO

3. _ .
(—5, 1) U (0; 3).

<0. 4)

]RY

Puc. 4
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O0besHIMB MHOYKECTBO BCeX pelleHuil ypaBHeHud (3) U He-
paBeHcTBa (4), MOJYYMM MHOXKECTBO BCEX PEIIeHUI HepaBeH-
CcTBa 2), a ciuemoBaTenlbHO, u HepaBeHcTBa (1):

3
-—; —=1|U(0; 3]
O
Ortser. (-—g; —1} U (0; 3].

13*. 3ameHa Heu3BeCcTHOro
NpM pelLueHUU PaLMOHANbHbIX HEPABEHCTB

IIpumep 1. Pemmum HepaBeHCTBO
(x®+4x)?-2(x+2)2-7 > 0. (1)

Pemenne. OGo3unauus t=x2+4x, nepenuiieM HepaBeHCT-
Bo (1) B Buge

t2-2(t+4)-7 > 0. (2)

Bce pemenuss mepaBencTBa (2) ecTs u Bce t <—3, U Bce

t > 5. CiemoBaTenbHO, Bce pellleHUsl HepaBeHcTBa (1) ecTb 06b-
eIVHEHUe BCEX PeIIeHHI ABYX HEePaBEeHCTB:

1) x2+4x<-3 u 2) x®+4x > 5.

HepaBencTBo 1) umeer MHOKecTBO perrenuii [-3; —1], a ue-
PaBEeHCTBO 2) MMeeT MHOKECTBO pemeHui (—oo; —5] U [1; +o0).
CiemoBaTesbHO, HepaBeHCTBO (1) MMeeT MHOXKECTBO pellleHUH
(—o0; —=5] U [-3; —1] U [1; +o0).

Oteert. (—o0; —=5] U [-3; -1] U [1; +o0).

IIpumep 2. Pemmum HepaBeHCTBO

3
2x%+ x

2% +x—4+

< 0. 3)

Pemenne. O6osHauuB t=2x2+ x, mepenuileM HePaBEHCT-
Bo (3) B BUIe

t—4+§<0. )

Bce pemenusa uepaBenctBa (4) ects u Bce t < 0, u Bce t, Ta-
KHe, yto 1 < t < 3, ciegoBaTeIbHO, MHOYXKECTBO peIlleHHil He-
paBeHcTBa (3) ecTh OOBEeAVHEHUe peEIIeHHuil HepaBeHCTBA

2x%+x>1

1) 2x2+x < 0 u cucrems 2) 2 .
2x“+x< 3

16



HepaBencTtBo 1) mMeeT MHOXKECTBO peIllleHUH (—%; 0),
;1].

- 3 1
a cuctemMa 2) MMeeT MHOXKECTBO pellleHu _5; -1|U 2

CrnemoBaTeJIbHO, HEPABEHCTBO (3) MMeeT MHOYKECTBO peIllleHUil

3] () )

Orser. [—ﬁ; —1] U (—1; 0) u[l; 1].
2 2 2

14*. 3ameHa HEU3BECTHOroO Npu peLleHumn
MPPALMOHANIbHLIX YPOBHEHUHA M HEPUBEHCTB

IIpumep 1. Pemrum ypaBHEHUe

Vvx-1=12-2x. (1)

Pemenne. O603HaumuB t =+/x—1, mepenumeM ypaBHe-
Hue (1) B Buge

2t2+¢t-10=0. (2)

YpaBHeHUe (2) UMeeT ABa KOPHA ¢, =—g, t, = 2. Cnenosa-

TEJIbHO, Bceé KOPHU ypaBHeHUs (1) aBIAIOTCA KOPHAMHU IBYX

ypaBHEHUI:
1) Vx - =—g u 2)Jx—1=2.

DyHKIUA VX — 1 onmpesesieHa JUINL IpH X > 1, HAa MHOXKe-
ctBe [1; +00) OHa HeoTpHIlATeJBHA, IO3TOMY ypaBHeHue 1) He
umeeT KopHeil. Tak Kak aTa GyHKIUS Ha MHOMKecTBe [1; +00)
BO3pacTaeT, TO ypaBHeHue 2) mmeeT He 6GoJiee OZHOrO KOPHS.
Jlerxko BMAeTh, YTO YHCJIO X, =95 ABJIAETCA KOPDHEM ypaBHe-
HuUA 2), cieaoBaTeJbHO, YpaBHeHUHe 2) MMeeT eIUHCTBEHHBIHN
KopeHb 5. IlosTomy ypaBHeHue (1) TakKe MMeeT eJUHCTBEH-
HBIN KOpEeHBb 5.

Ortser. 5.

IIpumep 2. PemuM ypaBHEHHE
Ve-1_+x-3 _1 3)
Yo+l Jxo 2]
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Pemenune. O6G03HAUUB t = «/;, nepenuiiieMm ypaBHeHue (3)

B BHJE

t—-1 t-3 1
Lot A 4)

YpaBHeHue (4) uMeeT aBa KOpHA t, =—2 u t, = 3. Cirexosa-
TeJBLHO, BCe KOPHU ypaBHeHUs (3) ABIAIOTCA KOPHAMHU ABYX
YpaBHEHUI:

)Vx=-2 u 2)Jx=3.

DyHKIUA Jx omnpezeseHa jgulb npu x > 0, Ha MHOMKeCTBe
[0; +00) oHa HeOoTpHUIIATEJbHA, IO9TOMY ypaBHeHUe 1) HE UMeeT
kopHei#i. Tak xak ata GyHKIMa Ha MHOXecTBe [0; +00) Bo3pac-
TaeTr, TO ypaBHeHue 2) umeeT He Gojiee OQHOrO KOpHs. Jlerko
BHJETh, YTO YMCJIO X, =9 ABIAeTCA eJUHCTBEHHHIM KODHEM
ypaBHeHus 2).

CaenoBaTennbHO, ypaBHeHHe (3) TakKe HMMeeT eIUHCTBEH-
HBIM KOpeHb 9.

Orser. 9.

IIpumep 3. Pemmum HepaBEeHCTBO
J2x—-38>2x-5. (5)

Pemenne. OGo3HaumB t=,/2x — 3, mepemuiieM HepaBeH-

ctBo (3) B BUIE
t2-t-2<0. (6)

Bce pemenusa HepaBeHcTBa (6) ecTh Bce ¢, TaKmue, UTO
-1 <t < 2. CunemoBaTennbHO, Bce pellleHUs HepaBeHcTBa (5)

J2x-38>-1
ABJIAIOTCS PeIlleHUusIMHU CHCTEMBI HEPABEHCTB
J2x-3<2

Dyurug \/E ompeneseHa JUIIs Opu u = 0, n Aasa saTUX u
OHA HEOTPUIATEJbHA, IIO3TOMY IIepBO€ HEpPABEHCTBO CHUCTEMEI
CIIpaBeJJIMBO AJiA JI000ro X, YAOBJIETBOPSIOIET0 HePABEHCTBY
2x—-3 > 0, To ecTb 11 x > 1,5, a Tak Kak dyHKIUA VU BO3pa-
ctaeT aaA u = 0, To HepaBeHCTBO Ju < 4 cIIpaBeJJINBO TOraa
U TOJBKO Torga, xKorga 0 <u < 4, moaToMy BTOpOe HepaBeH-
CTBO CHUCTEMEI CIPABEAJHUBO NJA JI060ro X, yAOBJIETBOPAIOIIE-
ro aBoiiHomy HepaBeHCTBY 0 < 2x —3 < 4. Pemrenuss aToro
IBOHHOrO HEpaBEeHCTBa eCcTh mpomexXyTok [1,5; 3,5), HO Torga
MHOJKECTBO peIlleHUH CUCTEeMBI ecTh IIpoMexyTok [1,5; 3,5).

CiaenoBaTennHO, HEPABEHCTBO (D) MMeeT TO JKe MHOXKECTBO

pelleHmii.
Orser. [1,5; 3,5).
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IIpumep 4. Penium HepaBeHCTBO

x-1_jx-1_ o5, (N
x+2 x+2

Pemreane. O603uauyuB t = fx _1, mepenuilneM HepaBEHCT-
Bo (7) B Buze x+2

t?—t-2>0. 8)
Bce pemrenusi mepaBeHcTBa (8) ecTs UM Bce t < -1, U Bce

t > 2. CienoBaTesbHO, BCE pelIeHNs HepaBeHCTBA (7) ecTs 00b-
eMHEHVe BCeX DeIlleHHIl ABYX HePaBEHCTB:

1) [F=l< 1 u 2) |21,
x+2 x+2

HepaBeHcTBO 1) He MMeeT pellleHUil, TaK KaK MpPU Bcex X,

x-1
IIpY KOTOPBIX GYHKIUNA / 5 oInpejejieHa, CIPaBeAJINBO He-
x +
-1
2 0.
x+2
Tak kak GyHKIUA Ju ompeneseHa Julb npu u = 0 u gua
3TUX U OHa BO3pacTaeT, TO HEPABEHCTBO Ju>4 cupaBep-

pPaBeHCTBO

JIMBO TOTJa U TOJLKO TOTZA, KOrjga U = 4, MO3TOMY HepaBeH-
x-1

CTBO 2) PaBHOCHJILHO HEPaBEHCTBY 2 4, KOTOpPOEe HMeeT

MHOJKECTBO penreHuit [-3; —2).

CinenoBaTesbHO, HepaBeHCTBO (7) MMeeT MHOMKECTBO perlie-
Hui [-3; -2).

Otser. [-3; -2).

15*. 3apaum ¢ napameTpom

IIpumep 1. Haiigem Bce 3HaUeHUS a, IPU KAXKIOM U3 KOTO-
PBIX ypaBHeHHe X+ ax +9=0 uMeeT ABa Pa3IMYHBIX KODHS,
MeHbIIHX —1.

Pemeane. Tak Kak ypaBHeHHe HOJI’KHO MMeETh JBa pas3jiNu-
HBEIX KOPHsI, TO [AOJIKHO BBINOJHATHCA HEPaABEHCTBO
D=a%-36 > 0. Tax kak K03 dUuIeHT npu x2 Gonbire HYJIA,
TO IOJA TOro, YTOOBI 00a KOpPHS OLLIM MeHbIe —1, JOJIKHEBI
BBIIIOJIHATHCS [JOBa YCJIOBUA:

abcuucca x,= —g— BePIIIUHEI :

napa6ossl — rpaduka (puc. 5) xvél 2 T :—:1/_7

byHKIUU y 0
f(x)=x"+ax+9 Puc. 5

19



IOJIKHA OBITh MeHbIlle —1 M 3HaueHne PYHKOUKU B TOukKe —1
IOJI’KHO OBITH MOJIOKUTEJIBLHBIM:

f1)=1-a+9=-a+10 > 0.

IIpu HapyuieHnu XoTA GbI OJHOr'O M3 3TUX YCJIOBUIH ypaBHE-
HUe UJIU He MeeT KOPHel, UM OHU COBIIaJAIOT, UK HalaeTcs
KOpEeHb ypaBHEHHA, He MeHbIui —1.

CienoBaTesIbHO, YHCJIO @ YAOBJIETBOPSAET YCJIOBUAM 3aJaydyu
TOTrJla ¥ TOJIBKO TOTAA, KOrjJa @ YAOBJIETBODPSAET CUCTEME Hepa-
BEHCTB

a’-36>0
- |

2
-a+10> 0.

Pewius 3Ty CUCTEMY, IOJYYUM, YTO MCKOMbLIE 3HAUEHUS d
YAOBJIETBOPSAIOT ABOiiHOMY HepaBeHcTBY 6 < a < 10.
Orser. (6; 10).

IIpumep 2. Haiinem Bce 3HAUEHUSA A, IPU KaXKJOM U3 KOTO-
PHIX CHCTE€MA HEPABEHCTB

22— a+4)x+a%+4a >0
|8x-2a|< 4

uMeeT eJUHCTBEHHOe DellleHHe.
Pemenue. Kopru xBasipaTHOro TpexdjeHa, HAXOAAIIErocs
B JIeBOM YaCTH IIepBOT0 HepaBeHCTBAa CHUCTeMBI: X, =4,
x,=a+4. Tak Kak npu a00BIX 3HAYEHUAX Q@ YUCJIO X; MEHb-
IIe, YeM YHCJO X,, TO BCe PElIeHUs IIePBOr0 HePaBeHCTBA CHUC-
TeMBI COCTABJISIOT MHOXecTBO (—oo; a] U [a + 4; +00).
Bropoe HepaBeHCTBO CHCTEMbI PaBHOCUJIbLHO HEDPABEHCTBY

& — %a < g, BCe DeIlleHUs KOTOPOIO COCTAaBJAIOT OTPE30K
[2 4. 2 4] 8 [2 4.2 4]
—a—-—; —a+—|. Tak kak — — nyuuHa OTpe3Ka|—a——; —a+—
3 3 3 3 3 3 3 3 3

a) 6)

Puc. 6
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MeHbIIle 4 — AJIMHBI OTpe3Ka [a; a +4], To ucxogHasa cucreMa
HMeeT €IUHCTBEHHOE pellleHNe TOJbKO B ABYX CJAydYasX: HJIH

2 4
PaBHEI YHCJIA @ U ga ~2 (puc. 6, a), uau paBHBI unucJa a+4 u

2 4
—a +— (puc. 6, 6).
3 3(p )

Hckomble 3HAUEHUS a HaijieM, pelIuB JBa YPaBHEHUS:

a=ga—é 3 a+4=§a+‘—1,
3 3 3 3

oTKyZa a=—-4 u a =-8.
WUtak, u npu a =-4, U Ipu a =—8 cucTeMa UMeEET €IUHCT-

BEHHOE peIlleHue.
Orser. —4; 8.

16. KopeHb creneHm n

IIpumep 1. BrimeceM MHOXXHUTEJb H3-IIOA 3HAKA KOPHSA

4\/32x4y5 npu ycaoBuu, uto x < 0.

Pemenne. IIpeo6pasyemM BhIpa’skeHUeE

V32x%y® = {2t 2xty .y = 2|x||y|{/2y.

Tak xak x < 0 mo ycsoBuio 3agauu, a y = 0 (B IpOTUBHOM CJIy-
yae KOPeHb He HUMeeT CMbICia), TO |x|= —x, |y|=y, moaromy

2|x|ly| Y2y = -2xy2y.
OtBer. —2xY 4,/2y.

IIpumep 2. BHeceM MHOXKHUTENH MO 3HAK KOPHSA 3::(:3y4 2x
npu ycyosum, yto y < 0.

Pemenne. Taxk xax y < 0 mo ycioBuwo 3agauu, a x 2 0
(B IPOTHMBHOM cjiyuae KODE€Hb He MMeeT CMBICJA), TO

3x%y42x = /3% - Y22 (-1)(~y)- 4/2x =
= 48122 .4 (—p)* - Y2x = - {16243 (—y)* = - 4/162213y%.

OTser. —\/1623(:13 4,

1 3
IIpumep 3. YpocTUM BHIpaYKEHUE ‘—?‘/——:'T‘/: + ﬁ .

Pemenue. HpeoﬁpaayeM 3HAMeHAaTeJlb Japobu 4+3,/ 6 +
3,/ =224 23 7 +(3{/—) — 3TO HEMOJIHBIH KBaApaT CYMMEI
yucenm 2 u 3/7. Uro6bl M3GABUTHCA OT HPPAIMOHAIBHOCTH
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B 3HaMeHaTeJie Jpo6y, YMHOKHMM ee YHCJINUTEb U 3HaMeHATeIb
HA Pa3HOCTH 4yucesa 2 u 3,/7 H

1 + 37 = 2-31 37 _
T qw Y (2- i/")(22+237+(‘i/_)) 3T

gy VT

OTtser. 2.

17*. ®yHkyusa y = Vx

IIpumep 1. CpaBHUM uucia Li/?)_ U 4\/18.

Pemenne. IIpeoGpasyem pgaHHBIe KOPHH C IIOMOIIIBIO
CBOMCTB KODHS CTENEHU N:

39 =20t = 12/6561, 4/18 ='3/18° =12/5832.

Tak kKak QYyHKOUA y = 12/x onpemenena m Boapacraer Ha

mHOKecTBe [0; +00) u ana yucea 6561 u 5832 ua atoro mMHO-
JKecTBa cIpaBeJJIMBO HepaBeHCTBO 6561 > 5832, To cmpasen-

nuBO M HepaBeHcTBo '4/6561 >'3/5832. Dro osmauaer, uTo
3[9 > 4/18.
Orser. 3/9 > 4/18.

IIpumep 2. CpaBHUM uucia
4/2005 - 3/2007 u %/2004 - 3/2008.

Pemenue. Ha mHOXecTBe Bcex x 2 0 dyHKOuUA y = J—
ompezesieHa U BO3PACTAeT, 4 QYHKIUA J = — 3 X olmpejesieHa
yO6BIBaeT, I03TOMY M3 CIpaBeAJHBOCTH HepaBeHCTB 2005 > 2004
u 2007 < 2008 caeayer crpaBefJIMBOCTE HEPABEHCTB

4/2005 > 4/2004 u -3/2007 > -3/2008. (1)

C0)KMB IIOYJIEHHO BEPHBIE UYMCJIOBBIe HepaBeHcTBa (1),
MOJIyYUM BEPHOE YHCJIOBOE HEPABEHCTBO

4/2005 - 3/2007 > 4/2004 - 3/2008.
Orser. 4/2005 - 3/2007 > 4/2004 - 3/2008.
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Mpumep 3. JokaxeM, uTo GyHKIMSE y = 5 5 — 3x ABIAeTCA
yOBIBAIOIIIEH .

HdokazarensctBo. PyHKIUA Yy = 3,/5 — 3x ompejneseHa AJs
Bcex x € R. Ilycte x, € R, x, € R u x| < x,, Toraa t, =t(x,)=
=5-3x,, ty=t(x,) =5 — 3x,. 3 yOriBaHUA TMHEHHONH QPYyHKIUM
t(x)=5-3x crexyeT cIpaBeAJMBOCTL HepaBeHCTBa t; > t,,
a U3 Bo3pacTaHusa QYHKIUU Y = iﬁ cjenyeT CIIPaBeAJHNBOCTH
HepaBeHCTBA 9;/{ > "g/g , T. €. CIIPABEAJNBOCTh HepaBeHCTBAa

3 3 _3
\/5— 3x1 > \/5— 3x,. A 9TO 0O3HAUAET, YTO PYHKLIUA Y = V9—3x
ABnsieTcA yOBIBaloleii, UTO U TPeGOBaJIOChL JOKAa3aTh.

IIpumep 4. Pemmum ypaBHEHUE 3,/5x +1+ 4,/3x = 7,/1 —3x.

Pemrenne. Bce KopHU ypaBHEHUS IPUHAAJIEIKAT MHOYKECTB
[0; +00). Ha muOoxecTBe [0; +00) byurnusa f(x)= 3,/ Bx+1+ 4‘/53%
Bo3pacTaeT, a QyHKIHNA g(x) = 7,/1 — 3x yOnIBaeT, IO3TOMY €CJIU
HaiiieTcs 3HaueHHue X € [0; +00), Takoe, uro f(x,)=4g(xy), TO Ta-
KoOe YHCJIO eJUHCTBEHHOE, TaK KaK JJIA BCeX X > X, CIPaBeIUBbI
HepaBeHCTBa f(x) > f(x,)=8(x,) > g(x), a nua Bcex 0< x <x,
cupaseJnuBEl HepaBeHcTBa f(x) < f(x() =g(x,) < g(x).

Tax xak f(0)=g(0), To x,=0 — eAUHCTBEHHBIH KOPEHb

ypaBHEHUS.
Otser. 0.

18. CreneHb ¢ PAUMOHANBLHBIM MNOKA3ATENEM
IIpumep 1. Briuucaum

1 1\2 1 1 1\2 1
A= ((32+22)—4-62]- (32—22) +4-62|.

Pemenue. IIpumensas ¢opmyJsl KBagpaTa CyMMBI U KBaJ-
paTa pa3sHOCTH, UMEeM

1 1)2 1 1 1 1
32 +22|-4.62=38+2-62+2-4-62=5-2-62%

1 1)2 1 1 1 1
(32 -22) +4.62=8-2.62+2+4-62=5+2.62

IIpumensas GopMyay PasHOCTH KBAAPATOB, MOJIyuyaeM

1 1
A=(5—2-62)-(5+2-62) =25-4-6=1.

Orser. 1.
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IIpumep 2. Beruucanm
1 1 2 1
2b2 »¥+3 1 3b3
B = = — = | %] 5 + .
b 3 b-27

-32 (p2-3) (p®-3
Pemenmne. 1)3 1 2 1
1) Tax xax b—-27=(b3]-3%=(b3-3)|b3+3b3+9|, To

2 1

1 3
2

b5+3b5+y . . 1 N [; )2
1, 30" _ b +30°+9+3b% _ b'+3)
w_g b0-27 b- 27 b-27 "’
. 9 1 2 1 2
NEXER b3+3) ~ (b3+3) ®-27)  p_27
)% 17 p-27 (1 31 2 (1 3%’
b"-3 (b2-32) (b3+3) (b"’-—32)
1 i o
2p2 b-27 2b%\ b* - 3| — b+ 27
3)B=—+—75- = =

OTtser. 1.

19*. Npenen nocneaoBATENbHOCTH

IIpumep 1. IlycTe mepemMeHHas y, HeOTPUIATEJNbHA MAJA
JI000T0 HATYpPaJIBHOTO N U MMEET IIPeJejIOM HEeKOTOPOe II0JIO-
SKUTEJbHOE uucyo. JlokakeM, MOJIB3YACh TeOPEMaMU O IIpefe-

Jax, 94ro lim ,/yn = [limy,.
n— +o0o n— +0o

HMoxasaTeascTBo. PaccMOTpUM MOCIE€A0BATENBHOCTD X, = JY 5
ITo Teopeme O mpejesie MPOU3BENECHUS UMEEM

2
lim x,2l = lim (x,-x,)= limx - limx =| limx_ |.
n— +oo n— +o0o n— +oo n— +oo n— +oo
2
Tak kaxk lim x2 u ( lim xn) HEOTpPHUIIATEJIbHbI, TO CIIpaBel-

n— +o0o n— +oo

2
JUBEI paBeHCTBa | lim x,zl = ( lim x ) = lim X,, & 9TO O3Ha-

n— +oo n— +oo n— +oo

YaeT, 4TO , limy, = lim & Y, » 4TO U TpPeboBaiIoCh NOKA3aTh.
n— +oo — +00

n
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Tpumep 2. Beravcaum A = lim (J4n2+ 6n—1-+4n2+2n +5}

n— +oo

Pemenune. IIpeoGpasyem BuIparkeHue

\/4n2+6n—1 - \/:1n2+2n+5 =

(J4n2+6n—1 - J4n2+2n+5) (J4n2+6n—1 + J4n2+2n+5)

Jan?+6n-1+ 4n*+2n+5

_ (4n*+6n-1) - (4n®+2n+5) _ 4n-6 _
Jan?+6n-1+/4n*+2n+5 [4n*+6n-1+4n’+2n+5
48

— n
\/4+§—i2+\/4+3+%
n

; 6
Tak xak lim |4 - —|=4, a 10 Teopeme O mpejeJie CYMMEI
n—+oo n

4 110 JOKa3aHHOMY B mpumepe 1

lim (\/4+9—i2+\/4+3+i2)=
n— +oo n n n n
=\[lim (4+§—i2]+‘/ lim (4+3+%)=2+2=4,
n—+oo n n n— +oo n

4
TO IO TeOpeMe O Ipejeje YacTHOro A = N =1

S

Orser. 1.

2
IIpumep 3. JJoxakem, 4TO IepeMeHHadA X,=95—n" ABIA-

eTcA GeCKOHEUYHO GOJILIIOI, MOJb3YysACh OIpeaeieHueM OecKo-
HeYHO 00JbIIOH (Ha A3BIKe «M — N»).

HJoxaszareascTBo. IlycTs JaHO IMOJIOMKUTEJBHOE JOCTATOYHO
ooapinoe yucao M. Torma HepaBeHCTBO

|5-n2|>M (1)

BBIIIOJIHEHO, €CJIU n’-5> M, T.e.ecnun>VvM +5.

Bri6epem uucio N = VM +5, Torga aasa awo6oro n > N Bul-
DOJIHEHO HepaBeHCTBO (1), a aTO O03HAUAeT, UTO IIepeMeHHAas
x,=5— n? aBnasieTca 6GecKOHEUHO 0OJIBIIION, UTO ¥ TPeOOBAJIOCH
IOKa3aTh.
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IIpumep 4. Jloxaem, 4TO NIepeMeHHas X,= ABJIA-

5n -6
eTcsd 6ECKOHEUHO MAaJIO¥, IOJIb3yACH OmpefieIeHeM OeCKOHeU-
HO MaJIof (Ha s3BIKe «&— N»).

JokazareaberBo. IlycTs aHO MOJIOIKUTENBLHOE JOCTATOUHO
maJjioe yucyo €. Torza HepaBeHCTBO

-3
<eg 2)
5n -6 (
3 3 6
BBLIIIOJIHEHO, €ecJIu S5n -6 > —, T. e. ecaau n > — + —-
€ 5¢ 5
Bribepem umciio N = 51 +§, Torga AasA Jwoboro n > N BHI-
€

IIOJIHEHO HepaBeHCTBO (2), a 3TO 0O3HAUYAET, YTO IE€PEeMEHHAasd
- ABJsAeTCA 0ECKOHEYHO MAaJOi, UTO U TPeOdOBaJIOCh

x =
" 5n-6
IOKAa3aTh.

20. Jlorapudpmbi

IIpumep 1. [foxa’xkeM cBOMCTBO Jorapudmosn
alogb c_ clogb a. (1)

Pemenne. OTMETUM, UTO IO OIIPeAeJeHUIO Jorapudma B JIo0-
KaseiBaeMoM paBeHcTBe a > 0, b >0, b#1,¢c > 0.

Ecnma=1, nau ¢=1, unu a=c=1, to paBeuctso (1), oue-
BHU/IHO, CIIPABEIJIUBO.

IIyetb @ > 0, a#1, ¢c > 0, ¢ # 1, Torga cupaBeAJUBEI pa-
BEHCTBAa

log.a
log, ¢ log,.a\log, ¢ log.a-log, c log, ¢ °¢
a gp € _ (C g ) gp € _ c € 8p € _ c gp

1 a
=c %0 5

YTO U TPeOOBAaJIOCh AOKA3aTh.

IIpumep 2. Buluncaum 3HaueHHE BHIPAXKEHUS

P o
A =log,, [3l°g9(3+‘/§) 42816032

2
Pemenue. Tak xax 3++v3> 0, 10 3logg(3+3)°_ glogg(3+V3)_

4
—3++43. Tak xak v3-2<0 u 16=2% o 2°%16(3-2'_
_ o2l _ |5 - p)— 2 4.

Torga A =log,,(3++3 +2-+3)=1log, 5=-1.
Orser. —1. ' 5

IIpumep 3. CpaBHUM uyucia:
a) log; 5 u log, 3; 6) log, 3 5 u log, 3 6;
B) log; 5 u log, 5; r) log; 5 u log, 6.
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Pemenue.

a) Tax xak log; 5 > 1, a log, 3 < 1, To log; 5 > log, 3.

6) Tax xax dyHkuus y=log, st yObiBaeT Ha MHOMKeCTBe
(0; +00), TO M3 crpaBeAJMBOCTH HepaBeHcTBa b < 6 ciaexyert
CcIpaBeJJIMBOCTD HepaBeHCTBa log, ; 5 > log, 3 6. "

B) IIpeoGpasyem kaxabiit u3 jorapudmos: log, 5 = - u
og;

log, 5= . Tax kak log, 3 < log; 4 u o6e Apobu MmMOIOMKHU-

log,

TeJbHBIE, TO >

log,3 log, 4
paBeHcTBoO log; 5 > log, 5.

r) Paccmorpum 3log; 5 =logg 125 u 3log, 6 =log, 216. Tax
kak 31 < 125 < 3°u4%< 216 < 44, TO CIIPABEAJIUBBI ABOMHEIE
nepaBeHcTBa 4 < logg 125 < 5, 3 <log, 216 < 4.

U3 atux HepaBeHCTB cieanyeT, uro logs 125 > log, 216. Ho
logg 125 =3log; 5, a log, 216 = 3log; 6, mosTomy u3 cmnpasen-
JTHBOCTH HepaBeHcTBa logs 125 > log, 216 crneayer cmpasen-
JUBOCTH HepaBeHcTBa log; 5 > log, 6.

Orser. a) log; 5 > log, 3; 6) log, 3 5 > log, 5 6;

B) logy 5 > log, 5; r) log; 5 > log, 6.

. CJIGJIOBaTeJII:HO, CIIpaBeJIiiBO He-

Ilpumep 4. JloxaxxeM HpPalMOHAIBLHOCTL uucaa log, 5.
HMoxazareascTBo. IIpeanonoxum, uto log, 5 — uucao pa-

OUOHATBHOE, T. €. MyCTh log, 5 = g, rge p ¥ ¢ — HaTypaJbHbIe
q
YyucJia, He MMemlue obimero meautens. Torga mo ompepese-
)4

HHUIO Jiorapudma cupaBenauBo paBeHcTBo 27 = 5. Bosseas ato

PaBEHCTBO B CTeIleHb ¢, Moay4uum BepHoe paBerncTso 2F =57, Ho
nocjiefHee PaBeHCTBO HEBO3MOKHO HHU [JfA KAKHX HATYPAaJb-
HEIX YHCeJ P U ¢, TaK KAaK B JIeBOH ero 4acTu Bcerja 4eTHOe
YHCcIO, a B IpaBoil HeueTHoe. CirenoBaTenbHO, log, 5 — uucio
HpPPAaIMOHAJIBHOE, UTO U TPe6OBAIOCh NOKA3ATh.

21. NokasarenbHbie
M norapudmuyeckue ypaBHEHUs

IIpumep 1. PemiuMm ypaBHeHUe
2%%-2-0,5, (1)

Pemenue. O603uauuB t = 3x — 2, nepenuileMm ypasaenue (1)
B BHUJE
2t=271, (2)
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YpasHeHUe (2) UMeeT eAMHCTBEHHBIN KOPeHb ¢, =—1, creno-
BaTeJIbHO, BCE KOPHU ypaBHeHHuA (1) ABJIAIOTCA KOPHAMU ypaB-

HEHUA
3x-2=-1. 3)
Tak xaxk ypaBHeHue (3) UMeeT eIUHCTBEHHBIH KOPEHD X; = %,

3 1
TO ypaBHeHue (1) TOXKe MMeeT eJUHCTBEHHBIH KODEHb X, = e

OTBer. 1 .
3

IIpumep 2. Pemum ypaBHEHUE
log, (7Tx - 5) = 2. (4)
4

Pemenne. O6o3uauus t = Tx — 5, mepenuiieM ypasaenue (4)
B BHUJE
log, t =-2. (5)

1 -2
YpaBHeHue (5) UMeeT eANHCTBEHHBIN KOPEHb ¢, = (‘—i) =16,

cJIeJOBATeJIbHO, BC€ KOPHU ypaBHEHUA (4) ABIAIOTCI KOPHAMHU
ypaBHEHUS
Tx-5=16. (6)

Tak kax ypaBHeHuHe (6) HMMeeT eAMHCTBEHHBIH KODEHb
x, =3, TO ypaBHeHUe (4) TOKe HMeeT eAUHCTBEHHBINl KODEHb
xl = .
Orser. 3.

IIpumep 3. Pemtum ypaBHeHUe
22*-5_3.2 3 +1=0. (7

Pemenne. OGo3HauuB ¢ =2%"3, nepenuiiieMm ypaBHeHue (7)
B BHE
2t -3t+1=0. 8)

YpaBHenue (8) umeer ABa KOpHA t; =1 u t2=%, cJIexoBa-

TeJIbHO, BCe KOpHU ypaBHeHus (7) ABIAITCA KOPHAMHU [BYX
ypaBHEHUH:
1)2*73=1 u 2) 2"-3%.

Tax kak ypaBHeHue 1) uMeeT eIMHCTBEHHBIN KOPEHb X, =3,
a ypaBHeHUe 2) UMeeT eJMHCTBEHHBIIl KOpeHb X, =2, TO ypas-
Henue (7) uMeeT aBa KOpHA 2 u 3.

Ortser. 2; 3.
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IIpumep 4. Pemtum ypaBHEHUE
1

log,(8x - 5) - -2=0. 9

g ) log, 3x — 5) - 2 ©

Pemenune. OGosmauus t=Ilog, (3x-5)—- 2, mepenumem
ypaBHeHue (9) B Bue

t—-==0. (10)
Ypasuenue (10) umeer nBa KopHa t; =—1 u t,=1, cregosa-

TeJbHO, BCe KOPHM ypaBHeHUA (9) ABIAIOTCA KOPHAMHU ABYX
ypaBHEHUH:

1) log,(8x-5)-2=-1 u 2)log,(3x-5)-2=1.
Tak kKak ypaBHeHHe 1) HMeeT eAWHCTBEHHBLIN KODEHb

7 . 13
X,=—, a ypaBHeHHe 2) UMeeT eIMHCTBEeHHBIH KOpeHb X,=—,
3 3

7 13
To ypaBHeHue (9) uMeer aABa KOPHA g 7 ="
OTser. Z; E.
3 3

22. NMoxka3arenbHbie
M norapudMuueckue HepaBeHCTBA

IIpumep 1. PemtuM HepaBEeHCTBO
(0,5)%**3 > 4, (1)

Pemenne. O6Go3HauuB ¢ =5x+3, mepenumeM HepaBeH-
ctBo (1) B Buze
(0,5)" > (0,5)2. 2)

HepaseHcTBO (2) paBHOCHUJIBHO HepaBeHCTBY t < —2, ciaexo-
BaTEJILHO, BCe pellleHusI HepaBeHcTBa (1) coBmagaioT ¢ perieHu-
MK HepaBeHCTBa

5x+3 <-2. (3)

Tak KaKk MHOXXECTBO BCeX pellleHH#l HepaBeHCTBa (3) ecThb
Bce X € (—oo; —1), To u HepaBeHCcTBO (1) UMeeT Te Ke pelIeHUd.
Orser. (—o0; —1).
IIpumep 2. PeniuM HepaBeHCTBO
log,(2x-1)< 2. (4)
Pemrenne. O6oanauuB t=2x — 1, mepemuilieM HEPaBEHCT-

Bo (4) B Buge
log,t<2. (5)
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HepaBeHcTBO (5) paBHOCHJIBHO JIBOMHOMY HEPaBEHCTBY
0 <t <9, cremoBaTeJbHO, BCe pellleHns HepaBeHCTBa (4) COB-
MAJAIOT C PEeIIeHUAMU ABOMHOIO0 HepaBeHCTBa

0<2x-1<09. (6)

Taxk KaK MHOMeCTBO Bcex pellleHuit HepaBeHcTBa (6) ecTb
Bce x € (0,5; 5], To u HepaBeHCTBO (4) UMeeT Te »Ke PeIlIeHUus.
Orser. (0,5; 5].

IIpumep 3. Pemtum HepaBeHCTBO
log}, x — 3logy, x+2>0. (7

Pemenue. OGozHaums t=log,,x, mepenuiieM HepaBeH-
ctso (7) B BUIE
t2-8t+2 > 0. (8)

Bce pemenus HepaBeHcTBa (8) ectb u Bce t < 1, uBce t 2> 2,
cJIeAOBATEJBHO, BCe DellleHMA HepaBeHCTBA (7) cOBmAZaioT co
BCEMHU PeIleHUAMHU JBYX HEPABEHCTB:

1)logy,x<1 u 2)logy,x > 2.

Tak xax MHOXKECTBO BceX peIlleHU¥ HepaBeHCTBa 1) ecThb
nmpomeKyToK [0,2; +00), a MHOKECTBO BCeX peIlleHUil HepaBeH-
ctBa 2) ects npomekyTok (0; 0,04], To Bce pelleHnss HepaBeH-
ctBa (7) cocraBasitor MHOXecTBo (0; 0,04] U [0,2; +00).

Orser. (0; 0,04] U [0,2; +00).

IIpumep 4. PemtumM HepaBEeHCTBO

(3—2«/5)*‘—6-(@) +1<0. 9)

Pemenne. Tak kak -7 J_ =3-2J2, 1o, oGosHaums
t=@8- 22 2)*, nepenumem HepaseHCTBO (9) B Buae

t2—6t+1<0. (10)

MuoskecTBO Bcex penreHuii mepaBeHctBa (10) ects Bce t,
TaKkue, 4TO 3 — 2J— 2<t< 3+2«/§ cJIel0BaATeJbLHO, BCe pellle-
HUs HepaBeHCTBa (9) coBIagaloT ¢ pelIeHUsIMU ABOMHOTO Hepa-
BEHCTBa

3—2«/’<(3-2«/§)"<3+2«/§. (11)

Tax xax 3 +2v2 = n0<3-2/2< 1, TOo HepaBeHCTBO

T

(11) paBHOCUNBHO ABOiTHOMY HepaBeHcTBY —1 < x < 1. 3TO 03HAua-

€T, UYTO MHOXK€ECTBO pellleHuii HepaBeHcTBa (9) ecTs uHTEpBAT (—1; 1).
OtBer. (-1; 1).
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23*. «OaHOpOAHbIE» NOKA3aTenbHbie
YPOBHEHMS U HEpaBEHCTBA

Ilpumep 1. Pemum ypaBHeHUe
25-.3"-9-5"=0. 1)

Pemenue. Tak xak 5 # 0 s d00bIX HeHCTBUTENbHBIX X,
TO, BBIHOCA MHOXKHUTENb 5* 3a CKOOKHM, IepemuileM ypaBHe-
Hue (1) B Buge

5* 25-(2) —9|=o. (2)

Tak kak 5 # 0 g3 MO6GBIX AeHCTBUTENBLHBIX X, TO BCe KOP-
HM ypaBHeHus (2), a 3HAYUT ¥ ypaBHeHus (1), coBmazaioT
¢ KOpDHAMM yYpPaBHEHHUA

3)" o
25-(3) ~9=0, 3)

KOTOpOo€ MOXXHO IlepenmucaTb B BHUJE

3" (3)
2l =(2]. 4
YpaBHeHue (4) UMeeT eIUHCTBEHHBIN KOpeHbL 2, cJiexoBa-

TeJbHO, ypaBHeHHUe (1) TakKe MMeeT eJUHCTBEHHBIH KOPEHb 2.
Otser. 2.

3ameuanuasa: 1. Ecau o603nauuts 3" =u, 5*=v, To ypas-
menne (1) moxkHO 3amucaTh B Buge 25u —9v=0. Takoe ypas-
HeHHMe ABJSETCS ONHOPOAHBIM ypaBHEHHEM INepBOii CTemneHU
OTHOCHUTEJILHO Mapsl (U; U).

2. IIpu pemrenuu ypaBueHuil Tumna (1) yacTo He JejalOT IIPO-
Be[eHHBIX BEINIE BBIKJIAJOK, 4 IPOCTO MUIIYT: TaK Kak 5  # 0
zaa awo6oro nefdCTBUTEJIBHOTO X, TO, pa3aejuB ypaBHeHue (1)
Ha 5%, mosyuum ypaBHeHue (3), uMewllee Te Ke KOPHU, UTO
u ypaBHeHue (1), u ganee pemraror ypaBHeHue (3), Kak IOKa-
3aHO BBIIIIE.

IIpumep 2. Pemtum ypaBHeHUe
4**1-11. 4" 1=5% (5)

Pemenue. Ilepenuniem ypaBuenue (5) B Buae
16 - 4"—-11-4"=4 . 5%,
5.4"=4.5", (6)
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Tak xKak 5 # 0 g8 1:060r0 JeHCTBUTEIBLHOTO X, TO, Pa3fie-
JuB ypaBHeHue (6) Ha 5%, mosyuum ypaBHeHHe

x
5.(5) = 4, (T
5

uMemlliee Te Ke KOPHHU, YTO M ypaBHeHHe (5).
YpaBHenue (7) uMeeT eIWHCTBEHHBIN KOpDeHB 1, ciemosa-
TeJIbHO, YpaBHeHUe (D) TaKKe UMeeT eAUHCTBeHHBIH KOpeHb 1.
Orser. 1.

IIpumep 3. Pemtum HepaBeHCTBO
6-9°-13-6"+6-4">0. (8

Pemenue. Tax xkax 4 > 0 qiua m066IX AefCTBUTEIBHBIX X,
TO, BBIHECS MHOMKUTeJb 4° 3a CKOOKH, IepeluIileM HepaBeH:
cTBO (8) B BUzE

2x x
4% . 6-(2) —13-(2) +6|>o0. )

Tak rkax 4% > 0 auasa n06bIX AeHCTBUTENBLHBIX X, TO BCe pe-
IIIeHUsI HepaBeHCTBA (9) COBIIAAAIOT C pPelIeHUsIMY HepPaBeHCTBa

2x x
6-(§) —13.(§) +6> 0. (10)
2 2
x
O6o3Hauus t = (g) , IepenuiieM HepaBeHCTBO (10) B Buze

6t2-13t+6 > 0. (11)
MuosxecTBO Bcex perreHuii HepaBeHeTBa (11) ects u Bee ¢ < -g,
u Bce t > g, IIO9TOMY MHOJKECTBO BCeX pellleHuil HepaBeHcTBa (8)

€CThb oﬁ%eam—xenne MHOJKEeCTB pemeHm‘«’I ABYX HEpPaBEHCTB:

1)[§) 22 u 2)[§) % 2
2 3 2 2

MuokecTBO Bcex pellleHMIl HepaBeHCTBa 1) eCTh MHTEpBAl
(—o0; —1), MHOXKECTBO BCeX peIlleHUil HepaBeHCTBa 2) ecTh
unTtepsBaJ (1; +oo0), mMO3TOMY BCe pellleHUs HepaBeHcTBa (8) co-
CTaBJISAIOT MHOXecTBO (—oo; —1) U (1; +o0).

Otreer. (—o0; —1) U (1; +00).

Bameuanusa: 1. Ecau o6ossauute 3*=u, 2*=v, To He-
paBescTBO (8) MOMKHO 3ammMcaTsL B BHUJE 6u? - 13uv + 602 > 0.
Taxkoe HepaBeHCTBO ABJIAETCH OJHOPOJHLIM HepPaBeHCTBOM BTO-
PO cTemeHM OTHOCHUTEJIBLHO Iapsl (u; U).
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2. IIpu peuntenuu ypaBHeHui Tuma (8) yacTo He JeJalOT IIPO-
BeJIeHHBIX BEIIIE BBIKJAJ0K, 4 IMPOCTO HHUIIYT: Tak Kak 2° > 0
IS II06Oro AeCTBUTEJILHOrO X, TO, Pa3fejuB HepaBeHCTBO (8)
Ha 2%, momyuum HepaseHcTBO (10), UMelolee Te Ke PelIeHHsd,
YTO XU HepaBeHCTBO (8), u ngajee pelraroT HepaseHcTBo (10),
KaK IIOKa3aHO BEHIIIIE.

24, TpapycHas M paguaHHas Mepbl yrna

IIpumep 1. BreipasuM BeJUUYMHY yrJja O B pajuaHaX, €CJIH
a=150° o =210°.
Pemenne. Tak Kax Pa3BEepPHYTHIHA YrOJ COREPIKUT 180° nuau

T HaH, TO 1°=-"_ paguan. Iosromy 150° = 150. —~— = 2T
pan 180 pan o y 180 6

naH, a 210° = 210- = = ‘X paguan.
pan 180 6 pan

IIpumep 2. BripasuMm BeJHUYMHY yIJia O B rpagycax, e€Ciu
0o dE o 1%

3 4
Pemenue. Tax xak pa3BepHYTbIPI yro.n COEPKUT T paguaH
. 4n 180° _
wiu 180°, To 1 paguag =——-. l'Ioa'romy — pa;m H—'?
T T
Tn 180°

=315°.

=240°, a < paguam =-+~.
4pll 4 n

25. 3anuch yrnos,
3a4aHHBIX TOYKAOMU €AUHUYHON OKPYIKHOCTH

IIpumep 1. Ha egMHUYHON OKPY'KHOCTH OTMEUYEHEBI TOYKH,
COOTBETCTBYIOIIHE yriaM O U [, 3aKJIIOYEHHBEIM B IPOMEXKYTKeE
or 0° mo 360° (puc. 7, a). Beipasaum o u B rpagycax.

Pemenne. Tak Kax yriael O U [ 3aKJIIOUEHBEI B IIPOMEKYT-
ke ot 0° mo 360°, To ma pucyHKe U300pasKeHsl yriel o= 180°
u f=270°.

OtBer. 0.=180°, B=270°.

A wh [ o] [of [ [ 1o (4} 0l oJed | [ ]
RN B A TN L TN
o | | N N AR
\ (0] x \ JE \ | O JE: \ O )x

Puc. 7
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IIpumep 2. Ha egHUYHON OKPYYKHOCTH OTMEUEHBI TOUKH,
COOTBETCTBYIOIIME yrjIaM O U [, 3aKJIIOUEHHBIM B IIPOMEKYTKE
or 0 mo 2n paguau (puc. 7, 6). Beipasum o u f B paguanax.

Pemenne. Tax Kak yrisl O U [ 3aKJIOUYEHBI B IIPOMEIKYTKE
or 0 mo 2n paxguaH, TO HA PUCYHKe 7, 6 M300pa’KeHnl YIJIb
n

T
T
Otser. 0 = v B=

T
o=-uf=
4
n
4
IIpumep 3. Ha equHUYHON OKPY’KHOCTH OTMEYEHBI TOUYKH,
cooTBeTCTByIOIME yriaM o u P (puc. 7, 8). 3anuuiem Bce Ta-

KHe yrisl o ¥ J, HCIOJB3ysA I'PALyCHYIO Mepy.
Pemenue. Ha pucyHkax 8, a u 8, 6 u3obpakeHsl yIJIBI O
u B, B mpomexxyTke or 0° o 360°, 1. e. oy =30°, B,=150°. JIzoboit
APYTOM Yroja O OTIWYaeTcsA OT yria o, Ha 360°-n, n € Z, no-
aTOMY Bce yruiel o 3anuiiem tak: o.=30°+ 360° ‘- n, n € Z. Ana-
JIOMYHO Bce yrunl P sanumem tak: f=150° + 360° - n, ne Z.
Oteer. 0=30°+360° - n, n € Z; f=150° + 360° - n, n € Z.

IIpumep 4. Ha efuHUYHON! OKPYIKHOCTH OTMEUEHBLI TOYKH,
CcOOTBeTCTBYIOIME yriaaMm o u B (puc. 7, 2). 3anuiuure Bce Ta-
KHe yrisl o ¥ [, UCIOJib3ysl PagUAHHYIO Mepy.

Pemenue. Ha pucyskax 9, a u 9, 6 u306pakeHbI yTJIH 0,

T
u B, B mpomexxyTke or 0 no 2n paguas, T. e. o, = 5 panuas,
4n " o
BO = 3 paauaH. JI1060i APYro# yroJ ¢, OTJIMYAETCA OT YIJia
Ha 27n, n e€Z, mnodTOMy Bce VYIJLI O 3amuilleM Tak:
27
o =-=+21n, n € Z. AHaJOru4YHO BCe YIrJbI [} 3amuIEeM Tak:
4n
B= ?+21tn, nelZ.

OTtBer. 0. = 2—ﬂ+21tn, neZ; B= %+2nn, neZ.

a) [y l___6)_L y/ @ vt | [ o] jvd | |
TR L sl TN ~ | AN
o%: - YR N \?"XL (A
\ 1O | Jx| N 19 | }= \ 19 =\ YO Js
N / N\ 4 N / \ /
B
Puc. 8 Puc. 9
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26. CuHyc M KOCMHYC yrna

IIpumep 1. Onpeaenum CHHYC U KOCHHYC |
0CTPOro yrjia 0. IPAMOYTOJBHOTO TPEYIrOJIb- |
HEKa (puc. 10). 5] L X3

Pemenne. I3 Kypca reoMmeTpuu HU3BECT-
HO, YTO CHHYC OCTPOrO yIJja MPSIMOYIOJbHO- a
ro TPEYroJIbHUKA €CTh OTHOIIEHUE MPOTUBO-

JeXAaIero KaTeTa K TUIIOTEeHY3€e, KOCUHYC — Puc. 10
OTHOILIEHYE MPUJIEKAIIlero KaTeTa K UIIOTe-

. a b
Hy3e, II09TOMY Sina = —, cOsSO = —.
c c

‘ a
Oteer. sino = =, cosa = —.
c c
IIpumep 2. Ha eaguHNUYHOIl OKPYXHOCTU
OTM€YEHLI TOUKH, COOTBETCTBYIOIIME yrjam /Y,, B
{
\

o, B, Yy u @ (puc. 11). Onpesesum 3HAYECHUSA
CHHYCA M KOCHHYCA KaXJOT0 M3 3THX YIJIOB.

Pemreane. Taxk Kax 1o omnmpeaeeHHIO 3HA- o
YeHMS CHHYCA M KOCHHYyCa YIJa €eCTh CO- | 0
OTBETCTBEHHO OpAMHATA U abciucca TOYKU |
eIMHUYHON OKPY’KHOCTH, COOTBETCTBYIOIIEH
aroMy yray, To sina=0, coso =-1; Pnc. 11

V2

. V2 . V3 1.
smp=-—, CcOsSp=—; Sslny=-—, COS =—-—; SINQP=-——,
B 5 B 5 1= Y 5 [0

J3

cosp = —.
¢ 2

—‘/—5—; siny = —3,

OrBer. sina. =0, cosa=-1; sinff = —?, cosfP = 5 .

1 . 1 V3
cosy=—=; sing = ——, cos@ = —.
=73 ? 2 ?=7

IIpumep 3. M306pasum Ha eqUHUYHON OKPYKHOCTH TOYKH,
COOTBETCTBYIOIIlMIE BCeM TAKHUM yIJjaMm O, AJsA KaKJoro u3 Ko-
TOPEIX CIIPABEAJIMBO PABEHCTBO:

. . V2 V3

a) sina=0; 0) sma=——2—; B)cosa=0; r)coso=——.

2
3damnuiiem Bce TaKue YIUIBIL O

Pemenne.

a) Bcem yriam o, aas koTopeix sino = 0, cOOTBETCTBYIOT
IBe TOYKHM eJUHUYHON OKpysKHOcTH (puc. 12, a). Bce Takue
JIJIBL COCTABJISAIOT ABE CEPUH YIJIOB: O k=0+21tk, ke Z, n
o,=" +2nn, ne Z. Yrasl 0, 1 O, MO}XHO O00'beJUHUTE B ONHY
ceputo: oL, = 1m, me Z.
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a) vA 6) yA 8) | yhon r)| [y4 ‘
/r ~ /r ~ 0‘,lz " \\
o] \A ‘NN \~ R
1 [ J=] ) J=l A\ ]9 | J= o )=
\\ // Ok ™l 7 On \N,_/,( . f’f /

| | o | | |
Puc. 12
6) Bcem yriiam o, AJiss KOTOPHIX sina = — __23, coo'rBe'rc'rBy-j
|

IOT IBe TOYKU eJUHUYHOM OKpyxHocTH (puc. 12, 6). Bce Ta-
KHe yrm;g3 COCTABJIAIOT ABE CEPUHU YTJOB: 0L = — E +2nn,ne Z,
U 0,= _Tn +2nk, ke Z. anm o, U O, MOXHO O0BeAUHUTD
B oaHy cepmio: o = (-1)" +7m = (-)"*! Z +mm, me Z.

B) Bcem yraam o, masa Ro'ropmx cosa = 0, COOTBETCTBYIOT
IBe TOYKM eJUHHYHON OKpyxkuocTu (puc. 12, 8). Bce Takwme

T

YTJIBI COCTABJSAIOT [B€ CEPUU YTJOB: O, = =3 +2nn, ne Z, n

o,=- E +2nk, ke Z. Yrasl 0, ¥ 0,, MOXHO 00’ JUHUTD B onny‘

cepuIo: O —E+nm,meZ ‘

3

r) Bcem yriam o, A KOTODBIX COSOL = — ik COOTBETCTBY-

IOT ABe TOUYKU €IWHUYHON OKpy:KHOocTH (puc. 12, 2). Bce Ta-
2n

KUe YTJbl COCTABJAIOT JBE CEPUU YIJIOB: O ,= — — + 21k, k€ Z,
2n 3

uo,= = +2nn, ne Z. Yrae o, 4 O, MOXXHO O0BLEAWHUTH B

OAHY CepHIo: O = i——23E +2ntm, me Z.

27. ®opmynbl ang sino U coso

OcHoBHEBIE GOPMYJILI AJIA CAUHYCOB M KOCHHYCOB YIJIOB: ‘

sin® o +cos? o = 1, (1)‘
sin(-a) = —sina, (2)
cos(—a) = cosa, (3)
sin(a + 2nk) = sina, ke Z, 4)
cos (o +2nk) =coso, ke Z, (5)
sin(n + o) = —sina, (6)
cos (T +0) = —cos . n
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Ipumep 1. Boiuucaum cosc, ecau sino = 15—3-, g <oa<m.
Pemenne. Ilo gopmyse (1) cos?a=1-sin®a=1-">- =

144 T
=—, Tak xkak — <o <7m, To cosa <0, caemoBaTeJabHO,

169
dosm = — 22 = 12
169 13
OTser. -—}E.
13

Ipumep 2. JokakeM, YTO s JIOOBIX O CIpaBeAJIMBO pa-
BeHCTBO sin (bn — o) = sina.

Pemenne. ITo ¢popmyse (4) sin(bn — o) = sin((nm — o) +4n) =
=sin(n — o). ITo popmynam (6) u (2) sin(n —a)=sin(x +(—a)) =
=-sin(-a)=sina, 4To u TpebGOBAJIOCH KOKA3aTh.

2
cos O J1-cos®a
IIpumep 3. Brrumcaum A = + -
1 - sin? sin o
g €9k, Vi-sinta
. [2 _

Moab3ysack dopmyoit (1) u paBeHcTBoM Va“ = |a|, umeem
A = _Cosa +\/sin20c _ coso +|sinoc|
[cos?q  sina |cosa|  sina

3n :
Tak kak T <o < ==, To cos o <0 u sin o <0, moaTomy | cos o |=
cos o —sino
+ =-1-1=-2.

, eCJIn

=-coso ¥ |sino|= —sinou A = :
—COos O sin o
OTtBer. -2.

28*., APKCMHYC U GPKKOCHUHYC
IIpumep 1. M306pasuM Ha €JUHUYHONA OKPYKHOCTU TOY-
KM, COOTBETCTBYIOIIIME yIJjaM o = arcsin g, B = arcsin| — %),

2
= arccos — = arccos|——|.
"

vAl TVl T
Pemenne. Bribepem 11 eTUHUYHON | ) ‘a

OKDPYJKHOCTH paguyc B 5 KJIETOK -
(puc. 13). Yraer o u P mpunmagmesxar [ | 1T 1T TN ]
rt. X ; 2 — >

IPOMEXKYTKY | — 5; 3P mpuueMm sin o = 5 B JO x
1t i

sinf = - % ¥Yrael Y U ¢ IpUHAJLJIEXKAT \ ;

npomexyTKy [0; m], mpuuem cosy = g, ‘
5 Puc. 13
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2
cos p = — g ToukH, COOTBETCTBYIOIME yriaMm O, P, Y 1 ¢, u306-

paKkeHBI Ha pucyHke 13.

IIpumep 2. Beryucaum:

a) arcsin (sin 10); 6) arcsin (cos 0,87); B) arccos (cos 10).
Peurenmne. .

a) Yucao 10 He IPUHAAJIEIKUT IIPOMEKYTKY [— E; E]’ mpeoo-

pasyem sin 10 Tak, 4TOOBI apryMeHT CUHYycCA IIPHUHAAJIEXKAJ IIpo-
MEXKYTKY [— g; g] sin 10 =sin (31— 10) u (31— 10) € [— g; g]
moaromy arcsin (sin 10) = arcsin (sin (3t — 10))=3n - 10.

6) IIpeoGpasyem cos 0,87 Tak, 4yTOOBI apr'yMeHT CUHYycCAa IIPH-
HaJJIeXKaJl MIPOMEXYTKY [— g; g : cos 0,8 =sin (0,5n— 0,87) =

=sin (-0,3n) u (-0,3n) € [— g; g], nmoatomy arcsin (cos 0,8m) =

=arcsin (sin (-0,3n)) =-0,3xn.

B) Yuciao 10 He nmpuHaAIeXUT npomMeKyTKY [0; n], mpeob-
pasyem cos 10 Tak, 4TOOBI apryMeHT KOCHHYCA HPUHAAJIENKAT
npomexkyTKYy [0; t]: cos 10 =cos (4n—10) u (4n—10) € [0; =],
moatomy arccos (cos 10)=arccos (cos (4n — 10))=4n - 10.

Orser. a) 3n—10; 6)-0,3n; B) 41— 10.

29. TaHreHc U KOTAHIEHC Yyrna

IIpumep 1. OmnpezesnM TAHTeHC M KOTAHIEHC OCTPOro
yrja O mpsSMOYTrOJBHOTO TpeyroJbHUKa (puc. 14).

Pemreane. I3 Kypca reomeTpuu us-

T 7 7 T T[] BecTHO, YTO TAHTEHC OCTPOTrO yria Mps-

J[ B MOYTOJIBHOTO TPEYTOJIbHUKA €CTh OTHO-

2 IIeHNe IPOTUBOJIEXKAIIIETO KaTeTa K IIpH-

b JexalieMy, a KOTaHI'e€HC — OTHOIIIEHHe

IpUJIeXKAalero KaTeTa K IIPOTHUBOJIEXKA-

a b
a memMy, modTomy tgo = B ctga = —.
a

Puc. 14 Oteer. tgo = %, ctga = 2.
a

IIpumep 2. Ha eguHUYHON OKPYXHOCTH OTMEUEHEI TOUKH,
COOTBETCTBYIOLI{ME yriaM o, B u Y (puc. 15). Onpenenum auade-
HUs TAHTeHCA U KOTAHIeHCa Ka)XJOoro U3 STUX YIJIOB.
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Pemenne. Tax Kaxk TaHreHC ) Il :
yria ecTh KOODAMHATA TOUYKH a1
0CH TAHI'€HCOB, COOTBETCTBYIO- | |~ T 'F'T .
med 3TOMy YIJIy, a KOTAHTEHC 0 -
yria ecTh KOOPAMHATA TOUKH
0CH KOTAHT'€HCOB, coo-rBeTchy- V4 7 X

1ommeit 3TOMY YTy, TO tga=?3, y/4'=

ctgo = 3; tgP = ctgP = 1; 9 ’7
3 i
tgy=J§, ctgy:—‘/:. \ / /
3 N 7

Otser. tgo = ?, ctga = V3;

tgB = ctgp = 1; tgy = V3, Puc. 15
V3
ctgy=—.
gy 3
IIpumep 3. N306pasum Ha €ZUHUYHOHN OKPYKHOCTHU TOUYKH,
COOTBETCTBYIOIIITNE BCEM TAKHMM yrIJjilaM O, AJA KaXI0ro M3 Ko-
TOPBIX CIIpaBeAJINBO PABEHCTBO: J§

a)tga=\/§; 6) tga=-1; B)ctga=«/§; r)ctg(x:—?.

3anuiieM Bce Takue YIJBI O.

Pemenne. a) IIpoBeaeM och TaHreHcoB. Becem yriam o, ajs
KOTOpHIX tgo = «/§, COOTBETCTBYIOT JAB€ TOYKH EIUHUYHOM
oKpyskHOCTH (puc. 16, a). Bce Takue yribl COCTABISAIOT CEPUIO

n
yIJIOB an=§+nn, ne Z.

0) IIpoBegem ock TaHreHcOB. Bcem yriam o, AJIA KOTOPBIX
tgo = —1, cCOOTBETCTBYIOT ABEe TOUKH €IUHUYHOU OKPYIKHOCTH
(puc. 16, 6). Bce Takue YrJBI COCTABJSIOT CEPUI0O YIJIOB

TC
a =——+T7nn,ne Z.
" 4

a) yA Z‘ﬁﬁ) v A B) yA >‘;)‘I\/§y‘“'——~—~
/ L V3| | 38 %
[ '\ \ |/ _ [ \,
W AFERVNENWE ol Jx| | \|O JE:
AN RO NV
L U R | |
Puc. 16
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B) IIpoBeseM ock KOTaHreHCOB. BceM yriam o, JJass KOTO-
pBIX ctga = 1/—3—, COOTBETCTBYIOT ABE TOUKHU €IUHUYHOH OKPYK-
"HOocTH (puc. 16, 8). Bce TaKkue yrisl COCTABJISAIOT CEPUIO YIJIOB

T
a,=—+mn, ne Z.
6

r) IIpoBegem ocyr KoTaHremcos. Bcem yriam o, AJIA KOTO-

3 .

pBIX ctgo = ——, COOTBETCTBYIOT [OBE TOYKMH €JUHHYHOI
oKpyxHOcTU (puc. 16, 2). Bce Takue yribl COCTaBISIOT CEPUIO

T
ermBan=—§+nn, ne Z.

30. ®Popmynbl ana tgo m ctg o

OcHoBHBIE GOPMYJILI AJISI TAHMEHCOB U KOTAHTEHCOB YIJIOB:

tg(-o) = -tga, (1)
ctg(-a) = —ctga, (2)
tg(aa+nk)=tga, ke Z, (3)
ctg(a +nk)=ctga, ke Z, 4)
tga-ctga =1, (5)
tg?o+1=——, (6)
COSs™ O
ctgo +1= —=—. )
sin” o

IIpumeuaunue. PaBencrBa (1)—(7) cnpaBeniuBbl AJs
BCeX TAKHUX YIJIOB O, AJA KOTOPBHIX OmpejeeHbl 06e uacTu
3TUX PaBEHCTB.

IIpumep 1. Briuucaum sina, coso, ctgo, ecau tgo=2,4,
3n
n<o<—.
2

1 5
— = —. Ilo dop-
24 12 op

1 _ 1 1 _ 25
tfa+1 242+1 6,76 169

nt<o< 3?”, Tocoso <0 ucosa = —"ﬁ =2 N3 dpopmyan

Pemenue. Ilo dopmyie (5) ctga = ti =
go

Tax kak

myne (6) cos®a =

169 13
tga = S0 G cienyeT, 4To sina—tga-cosa—-l—z- o [ 18
cos o, ’ 5 13 13
. 12 5 5
OrBer. sino = ——, cosa. = ——, ctgo. = —.
13 13 12
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tgo — ctgo

4 a1 ecJIn
sin O — Ccos O

IIpumep 2. Breruuciaum A=
sino. — coso. = —0,8.

Pemenne. IIpeoGpasyem
sin® o — cos® o _ 1

A = .2 2 .2 2 T &
sinacos o (sin® o0 — cos” a)(sin“ o0 + cos“a) sinocosa
BosBensa paBencTBO sina — cos o = —0,8 B kBagpaT, HafigeM,
. 1 50
gyro sinocosa = 0,18, Torma A = —— = —,
50 0,18 9
OTBeT. ?.

31*. APKTGHIeHC U apKKOTAHIeHC

IIpumep 1. M306pasuM HA €AUHUYHON OKPYIKHOCTHU TOU-

KM, COOTBETCTBYyIOIME yrijaMm o = arctg =’ B = arctg %’ Y=

3 6
=arcctg (— g), ¢ =arcctg (— g)

Pemenue. BrniGepem pmas ’ Uk~ K/
eIUHUYHOM OKPY2KHOCTH
paguyc 5 kJeTok (pmc. 17). ) 0
IIpoBeseM OCh TAHI'E€HCOB U OCh 7
KOTaHT€HCOB. ¥Yriael O u f

nanaujlexcaT IIPOMEXYTKY O \ / ~No -

/N

I T npuuem  tga=3, NN /A

2’ 5 y/
tgp= -g-; YIJIBL Y ¥ () IPUHAJIE- o 0f x

®aT npomexcy’rlcg (0; &), upu-
geMctgy = =——,ctgo=——.

5 5 1
Touku, coorBercTByIOIIHME YT-
qaM o, B, Y u @, uzobpakeHb
Ha pucyHkKe 17.

IIpumep 2. Beruucaum tg (arcsin a). ( 7 n)

Puc. 17

Pemenne. O6o3uauum o =arcsina. Tak Kak o€
10 sino = a.
CHauajia BBIYMCIHUM tg2 a: tglo =

b

2

.2 2
sin’ o a
= . Yuu-

1-sin?a 1-d?
n = n
ThIBad, YTO B IIPOMEXYTKeE (-E; E) sSiIn o u tg O UMEeT OOUHAa-

KOBBIE 3HAKM, UMeeM tga = .

1-ad°
Orser. 3
1-a?
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32. KocuHyc cymmbi n
KOCMHYC PA3HOCTM ABYX YrnoB.
CuHYC CyMMBbI U CMHYC PA3HOCTM ABYX YrnoB

DopMyJIBI KOCHHYCA PA3HOCTH M KOCHHYCA CYMMBI ABYX
yTJIOB:

cos(a — ) = cosacosP + sina sinf, (1)

cos(a +f) = cosa cosP — sina sin P. (2)

@opMyJIbl CUHYCA PA3HOCTH U CUHYCA CYMMBI JBYX YIJIOB:

sin (o — B) = sina.cosP — sinP cosa, (3)

sin (ot +B) = sina cos B + sin B cosa. (4)

IIpumep 1. Briunucaum:
a) A =cos37°cos 53° — sin37° sin 53°;

06) B = sinz—ricosi’E - sing’ﬁcosz—ﬁ.
12 12 12 12
Pemenne. a) ITo popmyiie (2) A =cos(37°+53°)=cos90°=0.
. [T bmn .. n_ 1
6) Ilo do 3) B= — —— |=sin== -
) Ilo dpopmyne (3) sm(12 12) si i

Orger. a) 0; 6) %

IIpumep 2. YOpocTuM BBIpa’KeHUE
C =cos(x — y)cos(x +y) +sin(x — y) sin(x + y).
Pemenue. ITo dopmyae (1)
C = cos((x — y) — (x +y)) = cos (—2y) = cos 2y.
OTtBerT. cos 2y.

sin 43°cos17° + sin 17°cos 43°
cos 72°cos 12° + sin 72°sin 12°
Pemenne. Ilo popmynam (1) u (4)
__ sin(43°+17°) _ sin60°
" cos(72°-12°)  cos60°

IIpumep 3. Beruucaum D =

= tg 60° = V3.

OTtser. «/—3_

IIpumep 4. CpaBHUM
sin 47°cos 69° + sin 69°cos 47° - sin 42°+cos 42°
cos 77°cos 39°—sin 77° sin 39° cos21°—sin21° "
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Pemenne. 3ameTum, 4TO
sin 47°cos 69° +sin 69°cos 47° _ sin(47°+69°)
cos 77°c0s 39°—sin 77°sin39°  cos(77°+39°)

_ sin116°
cos 116°

=tg116° <0,

a Tak Kak sin42°+cos42° >0 u cos21° — sin21° > cos45° —
_sind5°= 0, o Sn42°tcosd2% o
cos 21° —sin 21°
sin 47°cos 69° +sin 69°cos 47 ° < sin 42°+cos 42°.
cos 77°cos 39° —sin 77°sin 39° cos 21°—sin 21°
sin 47°cos 69° +sin 69°cos 47° ¥ sin 42° +cos 42°

cos 77°cos39° —sin 77° sin 39° cos21°—sin21°

IToaTomy

Orser.

IIpumep 5. Haiinem HanMeHbIllee U HauboJblllee 3HAYEHUS
BelpakeHuss E = cosx — JV3sinx.
Pemenue. IIpeoGpasyem manHOe BhipaxkeHue mo dopmye (3):

E =cosx—-+3sinx = 2(lc0sx— —@sinx)=

= 2| sinZcosx - sinxcosE | = 2sin| X - x|.
6 6 6

R
Tak xak -1 < sin (E - x) <1, TO HauMeHbIIlee 3HAUEHHE

BHpakeuunss E paBHo —2, a HaubGoibliee 2.
OtBer. -2 u 2.

IIpumep 6. Brrunucaum G = cos (arcsin 0,8 — arccos (-0,6)).
Pemenne. OGosmauumm o =arcsin 0,8, P=arccos (-0,6),
torga o opmye (1) umeem

G = cos (o — B) = cosacosP + sina sin .
Tak kak sin «=0,8, To cos’a =1-sina=1- 0,82 =0,36.
Tax kak — g o< g, TO cos o = 0, moaTomy cos . = /0,36 = 0,6.
Tak Kak cos p=-0,6, 1o sin?p =1-cos?p =1-(-0,6)>=0,64.
Tak kak 0< B < m, To sinP > 0, moaTomy sinfP = /0,64 = 0,8.
Teneps BBrUMcaum G=0,6 - (-0,6)+0,8 - 0,8 =0,28.
Otser. 0,28.
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33. ®opmynbl npuBeAeHUs
ANS CUHYCO M KOCHHYCO

dopmysaMU NPUBENEHUsI HA3LIBAIOT (POPMYJIBI, MO3BOJIAIO-

3n

T n
e IPUBECTH APryMEHTBI i a, 2 +0, T-0, T+, — —0,

%+a, 2n — o, 2% + o, %—a, §2£+a, 3t —a, 31 +0a, ... K apry-

MEHTY O.

Tak kak 3HauYeHHs CHHyCAa U KOCHHYCA He H3MEHAITCA
OT NpubaBIeHUA (BLIYUTAHUA) 2T K apryMeHTy, TO CUHYC (KO-
CHHYC) JI000ro M3 yYKa3aHHBIX BBIIIIE APrYMEHTOB HETPYIHO

T T
CBECTH K CUHYCY (KOCHHYCY) apryMEHTOB 3 a, Py +a, T—-0a,

3n 3n
n +Q, CHe a, N + 0, KOTOpbIe MOYKHO IIPUBECTH K apryMeH-
Ty O, IPUMeHAsa QOopMyJsbl cuHyca (KOCHMHYyca) cyMMEI (pPa3Ho-
CTH) IBYX YTIJIOB.
Beinumiem Bce 12 dopMys aasa yKas3aHHBIX IIIECTH apry-
MEHTOB.

. (= . (= . .

sin E—oc)=cosoc, sin E+a)=cosa, sin(n —o)=sina,
T . T .

cos E—a):sma, cos E+a)=—s1na, cos(m —a)=—cosq,

.| 3m .| 3m . .

sin —2——a)=—cosa, sin -2—+0c)=—cosoc, sin(n +0o)=-sina,
3n . 3n .

cos ?—a)=—sma, cos| —+a |=sina, cos(m+0o)=—-coso.

Bce aTu popMysIbI MOXKHO 3AIIOMHHUTH C IIOMOIIBIO CJIEAYIO-
1I{er0 MHEMOHMYEeCKOro npasuia b. JlJis 9Toro Hago Hay4HThCA
onpenensaTsk: 1) HaKO JU 3aMEHATh CHHYC Ha KOCUHYC HJIHA KO-
CHHYC Ha CHUHYC; 2) HAJO JIX B IPABOIl uacTu (JOPMYJILI CTABHUTh
3HAK «—».

n 3n
1) Ecau nmepBoe ciiaraemoe apryMmeHTa 5 WIn FL TO B IIpa-

BO#T yacTu GOPMYJIEI HAIO 3aMEHUTh CUHYC Ha KOCUHYC (KOCH-
Hyc Ha cuHyc). Eciiu nepBoe ciaraemoe aprymeHTa T, TO 3aMe-
HATH CHUHYC (KOCHHYC) He HaJo.

! Muemonuueckoe npaBMJIO — NpaBUiO AJA 3anoMuHaHus (MHemosu-
Ha — OOrMHA NaMATH y APEBHUX TPDEKOB).
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2) B mpaBoit yactu GOPMYyJBEI HAZO IOCTABUThH 3IHAK «—»,
TOJBKO €CJIM AJISI OCTPOrO yIJja O 3HaYeHHe cuHyca (KocHHyca)
B JIEBOI yacTu DOPMYJIBI OTPHUIIATEIBHO.

IIpumep 1. Brruucaum cos (2;—1‘ + a) +sin(-21n — o), ecau
sino = -0,1.
Pemenue. cos (277” +a) +sin(-21n — o) = cos (121t +§2£ +a) +

+8in(-22n + © — o) = cos (3?“ +a) +sin(nr —a) = A.

Teneps MOXKHO IPUMEHUTE UIU GOPMYJIEI KOCUHYCA CYMMBI
I CHHYCa Pa3HOCTU ABYX YIJIOB:
3n . 3n . . .
A= cos?cosa - sm? sina +sinmcosa — sinocos T =
=0-cosa—(-1)-sina+0-cosa — sina - (-1) =
= sina + sina = 2sina,
I MHEMOHUYECKOEe IIPAaBHJIO:
A =sino +sina = 2sina.
Tak xkak sina = -0,1, To 2sina = 2 - (-0,1) =-0,2.
Orger. —0,2.
. . [ 3m
2sin(n+a) +sin| — -«
2
IIpumep 2. Briuucaum

, €cJyu
cos(m + o) — 4cos (E + OLJ
tga = 3. 2

. . [3m
2sin(n+ o)+ sin| — - a
2 _ —2sina —cosa

Pemenue.

n —coso + 4sino’
cos(m + a) — 4cos 5 + o

Tak kak tgao = 3, To cosa # 0. Pazagesum yucaIuTebh U 3HA-

-2sino —cosa
MeHaTeJNb JpO0M ———————— Ha COSO M BBIYUCJIHUM 3HaUe-
—coso + 4sina

—2sino — cosa -2tga -1
HHe [OJIyYeHHOTO BBIPAYKEeHUA: = =
—cosa + 4sina -1+ 4tga
_6-1_ 7
“1+12 11’
7
Otser. — —.
11
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34. Cymma 1 pasHOCTb CUHYCOB U KOCMHYCOB

DopMyJIbl CYMMBI U PA3HOCTH cnnycos'

o+ B B
2 2

sino - sinf = 2smazﬂcos +B

sino + sinf = 2sin——

2

@opMyJIBI CYMMBI M PA3HOCTH KOCHHYCOB:

O g

o
cosa +cosP = 2cosTcos 5

+B i o-B

.o
coso —cosP = —2s1nTsm >

IIpumep 1. SanuiiemM B Buje MPOU3BEIACHUS:
a) A = sin80° + sin40°; 6) B = cos 80° — cos 40°.
Pemenne. a) ITo dopmyse (1)
.. 80° + 40° 80° — 40°
A = 2sin cos =

2
2-48
2

= 25in 60° cos 20° = =2 cos 20° = +/3 cos 20°.

6) ITo dopmye (4)
B = -2sin

80° + 40° . 80° — 40°
2 sin =

2
2.8
2

= -2sin60° sin 20° = —

OTger. a) V3 cos 20° 6) — /8 sin 20°.

IIpumep 2. Beruucaum
C = sin130° — sin10° — cos 100° — cos 40°.
Pemrenue. Ilo popmynam (2) u (3)
.. 130° -10° 130° +10°
C = 2sin cos 5 -

100° + 40° 100° - 40°
— 2cos cos 5 e

= 25in60°cos 70° — 2cos 70° cos 30° =
= %cos 70° — & J— ——co0s70°=0.

OTtser. 0.

sin 20° = —«/5 sin 20°.

(1)
(2)

3)
4



IIpumep 3. 3anuineM B BHUAe MPOU3BENCHUA:
D = sin31° +sin 25° + sin19°.

Pemenne. ITo popmyie (1) D = 2sin 31 ;19 cos 31 ;19

+sin25° = 2sin25°cos6° + sin25° = 2sin 25° (cos6° + %)

=25in 25°(cos 6° + cos 60°) = 2 sin 25° - 2cos g +260 cos 8 —260 =

=4sin25°cos 33°cos 27°.
Otser. 4 sin 25° cos 33° cos 27°.

35. ®opMynbl CMHYCOB U KOCUHYCOB
ABOMHBIX U NONIOBUHHLIX YFNOB

@opMyJILHI CHHYCA M KOCHHYCA ABOMHOrO yrja:
sin 20 = 2sina cosa, (1)
cos 20 = cos? o — sin® a. (2)

@opMyJILI CHHYCA ¥ KOCHHYCA IIOJOBHHHOIO yrJja:

sin2 % = lﬂ, 3)
2 2
cog? & = 1tcosa (4)
2 2
IIpumep 1. Breruucaum sin20 u cos 20, ecau coso = e
an<ao< 3?“ 5
Pemenne. sina =1-cos?a=1-|- L . 16&. Tax kKak
41 1681
1<a< 32_n, To sina < 0, cegoBaTesnbHO, SinQ = — % ITIo ¢dop-

Mynam (1) u (2) umeem
sin2a = 2sinacosa = 2. A2 ﬂ,
41 41 1681
81 _ 1600 _ 1519
1681 1681 1681

cos 2a. = cos?a — sina =

1519

Otser. sin2a = 720 , cos 20 = — ——,
1681 1681
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IIpumep 2. [okaxeM pPaBeHCTBO
2ctga
1+ ctg®o

Pemenne. 3anuiiem sin 200 B Buge ApoOu, 3aTeM pas3feinM
YHCJUTENIb U 3HAMEHAaTeJIb APoOM Ha sin®a (o #nn,ne Z):

sin 20 = (o # mn, ne Z).

2sinocoso _  2sinocoso  _ 2ctga

sin 20 = = =
1 sin?a + cos? o 1+ctg20t’

YTO U TpebOBaAJIOCH NOKA3aTh.

IIpumep 3. Buiuucaum sin% U COS %, ecau coso =-0,28,
n<a< 3—”.
2
Pemenmne. Ilo dopmynam (3) u (4)
. 200 1-coso _ 1+0,28

sin = 07647
2 2 2
coszg _ 1+cosa _ 1-0,28 = 0,36.
2 2 2
3n n_a 3n .

Taxk xkaxk <o < > T0 —< =< L MO3TOMY sm% >0,

a cos% < 0, ciemoBaTeJbHO, sin% = ,/0,64 = 0,8, a cos%=
=-,0,36 = -0,6.

OTtser. sin% =0,8, cos% = -0,6.

36. NMpousseneHUs CMHYCOB U KOCHUHYCOB

®DopmyJbl IPOU3BEAEHUN CHHYCOB M KOCHHYCOB!:

sina cosp = %(sin (© +B) + sin (0 — B)), )
cosacosfP = %(cos (@ +B) +cos (a — B)), (2)
sina sinp = %‘(cos (© — B) - cos (0. + B)). ®)

IIpumep 1. Banumiem B BUJe CYMMBI UJIU PA3HOCTH:

a) sin21°cos 9%  6) cos32°cos28°  B) sin 55° sin 25°.

Pemenue. IIpumensas nmociaenoBaTensHo Gopmysr (1)—(3),
nuMeeM: .

a) sin21°cos 9° = %(sin 30° +sin12°) = i + 5 sin12°;
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6) cos 32° cos 28° = % (cos 60° + cos 4°) = i % cos 4%
B) sin 55° sin 25° = 3 (cos 30° — cos 80°) = {Q - % cos 80°.

Otger. a)— —sm12° 6)—+lcos4° B) —‘/—g——lcos80°
2 2 4 2

IIpumep 2. Brruucaum:
a) A = sin32°cos 28° — sin17°cos13°%

6) B= coss—cos—— - smz— sm—5£
16 16 16 16

Pemenne. a) Ilo dopmyae (1) A = %(sin 60° + sin4°) —
—%(Sin 30° + sin4°) = l(sin 60° + sin4° — sin30° — sin4°) =
=l(s1n60° -sin30°) = = (-‘E— - 1) = @

2 2 2 4
6) ITo dopmynam (2) u (8) B = 1 (cos (?ﬂ 3 l] +

3rn 4 1 n b5m
+cos| ——— || —=]cos| — — —
(16 16)] 2{ [16 16)

3n 1 T 3n)=1(~/§ JE):O.

+cos= - cos = +cos 2~ | = = [ cos T +cos =&
8 2 4

J3-1
4

Ortser. a) 5 6) 0.

37. ®opmynbl AN TAHrEHCOB

@OopMYJIbI TAHTEHCA CYMMbI M TAHTEHCA PA3HOCTH ABYX YTJIOB:

tga + tgP
tg(@+pf)= ——, 1
g+ =1t s (1)
tgo — tgP
tg(o — )= ——"—. 2
- =T s )
@opMyJIBI TAHTEHCA ABOMHOrO M IIOJOBUHHOT'O YIJIOB:
2tga
tg 200 = ————, 3
g —te'n (3)
o sin o 1-cosa
tg— = =— . (4)
2 1+ cosa sina

Ilpumeuanue. PaBencrBa (1)—(4) cnpaBegauBBI IJIA
BCEX TAKUX YIJIOB O, AJA KOTOPBLIX OMpeJeJIeHBl 00e dacTu
3TUX PaBEHCTB.
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IIpumep 1. Bruruucaum tg (o +P) u tg (o — B), ecnu tgo = %,

1
tgPB = -
gp 3

Pemenne. Ilo dopmynam (1) u (2)

1 1
273 342
tg (o +B) = = =1,
g +B) TR
1-=-.=
2 3
1 1
2 3 3-2 1
tg(a-P) = = =
g @ —B) T 6117
Log =
2 3

Orser. tg (o +B) = 1, tg (0 — B) = -71-

tg97° — tg37°
1+ tg97°tg37°
Pemenne. Ilo dopmyie (2)

IIpumep 2. Boruucaum

tg97° — tg37°
= tg(97° — 37°) = tg60°= /3.
1+ tg97°tg37° g( ) B
Oreer. /3.
IIpumep 3. Beruucaum tg 4o, ecau tgo = 711
Pemenne. ITo dhopmyae (3)
2t 2 '411
tgro 280 _ 4 _ 8
1-tga 1 15
16
9.8
tgda = 2tg22a _ 15 _ 24_0
1-tg*20 | 64 161
225
OTBer @.
161
IIpumep 4. Briuncaum tg 15°.
Pemrenne. I cnmoco6. ITo popmyae (4)
1
in 30° 2 1 2-438
tg15°= > = = - =2-43.
¢ l+cos30° V3 2+¥3 4-3
2

50



IIconoco6. ITo dopmyme (2)

1
Lo mm
tg15°=tg(45°—30°)= tg 45° - tg30 — J§ _
1+ tg 45°tg30° 1_‘_1‘_1_
V3

V3-1_ (V3-1?
= = =2 - /8.
V3 +1 3-1 J_
Orser. 2 - x/—é

38. TpuroHomeTpuueckue PpyHKUUM

IIpumep 1. 3agasa byHKIUA y=sin 2x. YKaXxeM mpoMme-
KYTKU: a) Bo3pacTaHus; 06) yObIBaHUS 3TOH GyHKIHUH.
Pemrenue. O6GoszmauuB o =2x, paccMOTPuM QYHKIUIO
y=sino, o € R.
a) dPyHKnHUaA y=sino Bo3pacTaeT Ha HPOMEXKYTKAX
n T
[—— +27nn; 2 +2nn], roe ne€ Z. Tak xak o=2x, TO nJa X
. T T
cIpaBelJIUBBl ABOMHBIE HEPABEHCTBA — 5 +2nn < 2x < 3 +2nn
T T
Il ——+nn< x < Z+nn, rge n € Z.

Taxum o6paszoM, GyHKIUSA y =sin 2x Bo3dpacTaeT Ha IpoMe-

KYTKaX —§+nn; §+nn , rome n € Z.

6) dPysknua y=sino yObIBaeT Ha IIPOMEXXYTKAaXx
[g— + 21n; 3?“ + 2nn], rae n € Z. Tak kak o= 2x, TO AJsd X cOpa-
BeIJIMNBEI JBOMHBIE HEpaBEeHCTBAa g +2nn < 2x < S?n + 2ntn uian
§+nn<x<37n+nn, rone ne Z.

Takum ob6pasom, ¢byHKIUA y=sin 2x yOnIBaeT Ha IpoMme-

KYTKaX %+1tn; 3{+nn, roe ne Z.

T b
OtBer. IIpoMe)xXyTKM BO3pacTaHUS: [— I +7n; Z+ nn],

neZ; NpoMeXyTKN yObIBaHUS: [% + 1tn; 3% + nn], rae ne Z.
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IIpumep 2. Onpene.nmg Hanﬁo.nbréuee U HauMeHbIllee 3HaYe-
Hua pyHROuu f(x)=4cos” 2x + 3sin 22x. 5 .
Pemenne. Tax kak f(x)=4cos”2x + 3sin®2x =cos” 2x +
+ 3(cos2 2x + sin® 2x)=cos? 2x + 3, To us yeaoBusa 0 < cos?2x <1
ciaenyer, 4to 3 < cos?2x +3< 4. D10 O3HavaeT, 4TO HAMOOJb-
Iree ¥ HauMeEHbIlee 3HAUeHUA PpyHKuuu f(x) paBHBI COOTBET-
CTBeHHO 4 M 3 ¥ AOCTUralOTCsI BO MHOTHX TOYKAaX, HAIIpUMED,
T
f(Z) =3, a f(0)=4.
|tg x| + tgx
— 5
T
Pemenune. dyuxuua f(x) ompeneneHa A BceX X # — + 7n,
rae ne Z. 2

1) HOna Tex x, 0Opu KOTopeix tgx >0, wumeem
Fx) = |[tgx|+tgx tgx+tgx

rpaduk GyHKOUM coBIagaeT ¢ rpadpuxkom byHKIuU Yy =tg x.

2) HOuna Tex x, npu Koropeix tgx <0, wumeem

tgx|+tgx —-tgx+tgx
fry = [tEx v tex  —tgx+tg

IIpumep 3. Iloctpoum rpadpur Gpyaxnuu f(x) =

= tgx. IlosToMy ana TaKuUX X

= 0. IlosaTomy pmas Takux x

2
rpaduk pyHKIuU ecTr Touku ocu Ox (puc. 18).

| i y4 2 i

| Bt | |
; } 5 § -
_8mn; _m: o T 3m! x

2| 2 2| 2|

Puc. 18

39. TpuroHoMeTpuueckue ypaBHEHUS

IIpumep 1. Pemmrum ypaBHEHUe
8sinx - 6sinxcosx+3cosx—4=0. 1)
Pemenne. Paznoxum JeByio yacTs ypaBHeHud (1) Ha MHo-
JKUTEJIH:
4(2sinx -1)— 3cosx(2sinx—-1) =0,
2sinx —1)(4 - 3cosx)=0. (2)
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Bce pemrenus ypaBHeHUs (2) SIBIAIOTCA PENIeHUAMHU IBYX
OpoCTeHINNX ypaBHEHUI:

1) sinx = L u 2)cosx = é.
2 3

Bce pemtenus ypaBHeHUsi 1) COCTaBIAIOT JBE CEepPUHU:

xn=£+2nn,neZ; x =5—n+2nm,mEZ,
6 " 6

a ypaBHeHHUe 2) He UMeeT PellleHuil, Tak Kak cos X < 1 anda jaro-
4
goro x, a 3 > 1.

CnenoBaTenbHo, ypaBHeHue (1) mmeeT Te Ke ABe cepuUU
pelieHUii, KOTOpPBIe O0O0BEAUHAKT OOBIYHO B ONHY CEPHUIO:
7= (1" % +nk, ke Z.

Orser. (—1)”% +nk, ke Z.

40. 3ameHa Heu3BeCcTHOro
Npu pelleHMn TPUroOHOMETPUUYECKUX YPaBHEHUH

IIpumep 1. Pemmum ypaBHEHUE

sin(3x—§)= 1. (1)

T
Pemenue. O603uauuB o = 3x — ry nepemnuiiemM ypaBHenue (1)
B BUfle sina = 1, Bce pellleHUsI KOTOPOTO COCTABJIAIOT €XUHCT-
n
BEHHYIO CepHUIO O, = > +2nn, ne Z.

Teneps HaiileM Bce pelieHus ypaBHenus (1):

3::cn—E = E+21£n, 3xn= T +2nn, xn=§+2%, nelZ.
Orser. ~ +2ﬂ, nelZ.
3 3
IIpumep 2. Pemum ypaBHeHUe
cos® x —4cos x +3=0. 2)

Pemenue. YpaBHenue (2) KBAAPATHOE OTHOCUTEJILHO COS X.
0O6o3HauuB ¢t =COS X, MepeIulileM ero B BUie

t2—4t+3=0. 3)
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YpaBuenue (3) umeeT naBa KOpHA t,=1 u t,=3, ciemosa-
TeJIbHO, MHOYKECTBO pellleHHH ypaBHeHudA (2) aBasercsa 00b-
eIVHEHHEeM MHOYKECTB PeIlleHUH ABYX ypaBHEHUIi:

1) cosx=1 u 2)cosx=3.

Bcee peitenus ypaBHeHUs 1) cOCTABIAIOT €fUHCTBEHHYIO Ce-
puio x,=2nn, n € Z, a ypaBHeHHe 2) He UMeeT DellleHUil, Tak
Kak 3 > 1, a cos x < 1 gua ao6oro x.

CnenmoBaTenbHO, ypaBHeHUe (2) MMeeT €IUHCTBEHHYIO Ce-
puio pemenuit x,=2nn, ne€ Z.

Otser. 2ntn, n € Z.

IIpumep 3. Pemmum ypaBHeHUEe
tgdx—tg?fx-3tgx+3=0. 4)
Pemrenue. O6o3nauus t=tg x, mepemnuiiiem ypaBHeHue (4)

B BHUae
t2—t2-38t+3=0. (5)

PaaokuB JIeByIO 4YacTh YPaBHEHU (D) HA MHOXKHUTEJIU, Iie-

penuiiieM ero B Bujae
(t-1)(t2-3)=0. (6)

YpasHenue (6) umeer Tpu KopHsa £, =1, i, =-V3u ty= V3,
cJIel0BaTeIbHO, MHOKECTBO pellleHuil ypaBuenus (4) ecTb 00b-
eIVHEHVEe MHOXKECTB PEIleHUI TpeX YpaBHEHWUIi:

1) tgx=1; 2) tgx=—«/§; 3) tgx =43.
Bce pemenus kaxmoro us ypasHeuuii 1), 2) u 3) cocrasig-
T
10T eIUHCTBEHHYIO CePHIO COOTBETCTBEHHO: X = — + 1N, n € Z;
n n 4
x,=——+nm, meZ; x,=-+mp, pe Z. CienoBaTesIbHO, Bce
pelieHUss ypaBHeHHUs (4) COCTABJSIOT 3TH TPH CEDHH.

JlBe mociaenHUe cepuU peIleHUH MOMKHO O00BeJUHUTH:
T
x,= J_r§+nk, ke Z.

T T
OrBer. —+7n, n € Z; i§+nk, ke Z.

41. Npumenenne TpuroHomerpuueckux Gopmyn
nNpu peweHun YpPaBHEHUH

IIpumep 1. Pemum ypaBHeHUe
cos’mx+4sinnx+4=0. Q)

Pemenune. IIpuMeHAs OCHOBHOE TPUTOHOMETPHUUECKOE TOMX-
IecTBO, nmepenuiineM ypaBHeHue (1) B Buzge

sin® nx — 4 sin tx - 5=0. 2)
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VpaBHeHUe (2) KBaJpaTHOE OTHOCHUTEJNBHO Ssin mx. O6o3Ha-
Y¥B ¢ = sin mx, ImepenuIleM ero B BUJE

t?—4t-5=0. (3)
YpaBuenue (3) umeer nBa KOpHA t,=-1 u t, = 5, ciegosa-
TeJIbHO, MHOXKECTBO pellleHu!l ypaBHeHud (1) ecTr o0bemsuHe-
HAe MHOXKECTB DeIlleHMil ABYX ypPaBHEHUIi:
1) sinnx=-1 u 2)sinnx = 5.
Bce pemrenunss ypaBHeHUsA 1) COCTABJISAIOT €JUHCTBEHHYIO
CEpHIO

rtxn=—-7E +2nn, x =—l+2n, nelZz,
2 n 2

a ypaBHeHHe 2) He UMeeT pelleHuil, Tak Kak 5 > 1, asinnx <1
Ana awoboro x.
CremoBaTenbHO, ypaBHeHUe (1) mMeeT eZUHCTBEHHYIO ce-

puio pemenuit x, = ——+2n, ne Z.

OtBer. -% +2n, ne Z.

IIpumep 2. Pemum ypaBHeHUue

sin 2x cos (x+§)+sin(x+§)cos2x= ? “4)

Pemenue. IIpumensasa dopMyJly CHUHyCca CYMMEI IBYX YTIJIOB,
nepenuineM ypaBHeuue (4) B Bume

sin (3x+£] = ﬁ (5)
3 2
O6osnauus t = 3x + E, mepemnuineM ypaBHeHUe (5) B Bujme
sint = ? (6)

YpaBueHue (6) nmMeeT ABe cepUU PeIIeHHI:
2n

tn=E+2nn, neZ;, t =—+2tm, meZ.
3 m 3

CiemoBaTeJIbHO,

3x+£=—+2nn,neZ 3x,, +F - 2—1t+21tm,meZ
%3 3 3 3

OTKyZa Ha¥MieM Be CEepUH pemennﬁ ypaBHeHUusa (5):
_ 27n 2nm
—,neZ; x,=— L y2im ,meZ.
3 9 3
CrnemoBaTesbHO, ypaBHeHne (4) uMeeT Te Ke cepUU peIlleHUid.

OTser. 2ﬂ, ne Z; +21t_m’ meZ.
3 9 3

n
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IIpumep 3. Peminm ypaBHeHHe

sin*x +cos?x — sin2x = % N

Pemenne. Ilepenumiem ypaBuenue (7) B Buue
2 11

(sin®x + cos®x)?— 2 sin®x cos®x — sin 2x = rk
1- %sin22x - sin2x = H,
.. 2 . 3
sin 2x+231n2x+z =0. 8)

O6o3uauuB t =sin 2x, nepenuiiiem ypaBHeHue (8) B Buzge
2+2t+3=0.
4

1 3
9TO ypaBHEeHMEe UMeeT [Ba KOPHA t, = — > ut,=-— 9" Cnepno-

BaTeJBHO, MHOKECTBO pellleHui ypaBHeHUs (8) ecTh 00bearIHE-
HUEe MHOJKECTB pelleHUil JBYX ypaBHEHWUIi:
3

1) sin2x=—l u 2)sin2x=--.
2 2
Bce pellenusi ypaBHeHHs 1) COCTAaBIAIOT JBe CEPUU: X, =

=—%+nn, neZ, n xm=—%+nm, me Z, a ypaBHeHue 2)

. 3 .
He HMeeT DelIeHUil, TaKk Kak _E< —1, a sin 2x >-1 ana mio-
6oro x.

CinemoBaTesbHO, ypaBHeHMe (7) MMeeT Te Ke CEepUH pe-
IIeHUH.

OTBeT.-—1L+TCn, neZz, —”:—72'—'+1tm, melZ.

42. OpHopopHblie ypaBHEHUS
IIpumep 1. Pemtum ypaBHeHHe
3sinx —4cosx =0. (1)

Pemenne. YpaBuenue (1) ofHOPOJHOE IIEPBOI CTEIIEHU, OHO
PaBHOCUJIBLHO YPABHEHUIO

3tgx—4=0. (2)

VYpaBuenue (2), a 3HaUUT, U PAaBHOCUJILHOE eMy ypaBHeHue (1)

HMeeT eJUHCTBEHHYIO CEePUIO PellleHuH x, = arctg 4 +nn,ne Z.
Orser. arctgg +7n, ne Z. s
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IIpumep 2. Pemium ypaBHeHUe

8sin®x — 4 sin x cos x + cos?

x=0. (3)

Pemenne. YpaBuenue (3) OoZHOPOLHOE BTOPOIi CTEIIEHU, OHO
PaBHOCHJILHO YPaBHEHUIO

3tg’x-4tgx+1=0. (4)
Tak KaK ypaBHeHUe 3t2— 4t +1 = 0 umeer xBa KOpHA £, =1
u t2=%, TO BCe pellleHUs ypaBHeHHUs (4), a 3HAYUT, U PaBHO-

CHIBHOTO eMy ypaBHeHUusA (3) ABIATCA 00beJUHEHHEM BCeX
pellieHH# ABYX yPaBHEHUIi:

Dtgx=1 u 2) tgx=§.

YpaBHeHue 1) uMMeeT eJUHCTBEHHYIO CepHIO peIlleHUuH
T
X,=—+mn, n € Z, a ypaBHeHue 2) UMeeT eAUHCTBEHHYIO Cce-

puio pemenuii x, = arctg 1 +mm, me Z.
OTser. % +1n, n € Z; arctg% +nm, me Z.

IIpumep 3. Onpenenum, Ipu KaKUX @ YpaBHEHHUE
5sin®x +4sinxcosx +acos’x =0 (5)

He MMeeT peIleHuH.
Pemenue. YpaBueHue (5) 0fHODPOAHOE BTOPOM CTEeHU, OHO
PAaBHOCUJILHO YPaBHEHUIO

5tglx—4tgx+a=0. (6)

Tak kak ypaBHeHUe 5t2— 4t +a = 0 He uMeer KOpHe# mpu
yeaosuu D=16-20a < 0, To u ypaBuenue (6), a 3Ha4wur,
1 PAaBHOCUJILHOE €My ypaBHeHUe (5) He UMEIOT pellleHHuil IIpu

TOM K€ YyCJIOBMH, T. €. IIpU a > g

OTtBer. a > g

43*. TpuroHoMeTpUYECKME HEPaBEHCTBA

IIpumep 1. Pemum HepaBEeHCTBO
sin[2x-T|>1 1)
6 2

T
Pemrenne. OGozHauuB t = 2x — —, NEepPeNUIIEeM HepPaBeH-
ctBO (1) B BHIE 6

. 1
t> - 2
sin = (2)
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MHosxecTBO pelieHuil HepaBeHcTBa (2)

o2
N
/

CAER
|

! eCTh Cepusd MHTEPBAJIOB %+ 2nn<t< 56—n +2nn,

R n e Z (puc. 19), mosTomMy Bce pellleHUs: Hepa-

LT L BeHCTBA (1) HalieM, pPelIUB CEPUIO0 ABOMHBIX

N L HepaBeHCTB

bed b LoL L) ]
Puc. 19

OTKYZAa IOJYYUM

pal
S
1
N
RY

[

E+21tn<2x—£<—5£+21tn, nel2,
6 6 6

%+nn<x<§+nn, neZ,

T. €. MHOXKECTBO BCeX pelleHMii HepaBeHcTBa (1) cocTouT M3

T T
cepuu MHTEPBAJIOB E + nn; 2 +nn|, neZ.
T T
OTBer. (E + 7tn; 2 + nn), neZ.

IIpumep 2. Pemum HepaBeHCTBO

4sin?x —4cosx—-1>0. (3)
Pemenne. Ilepenuuniem HepaseHcTBO (3) B BuAe
4cos’x +4cosx—3<0. 4)

O6oznauum cos x =t. Tak Kaxk HepaBeH-

| A | 1]
/’,/ 7T R3] crBo 4%+ 4t — 3 < 0 MMeeT MHOECTBO pellle-
b N . 3 1
_( \_ HUN — 5 <t< 5 TO Bce pellleHusl HepaBeH-
L >
[0) x o ”
t‘ 7% crBa (3) HaiifeM, PeIIMB ABOHHOE HEPABEHCTBO
N
A #5n ] ——<cosx< -,
.' 1113 2 2
3
Puc. 20 HepaBencTBo — o < cOS X cipaBeAJINBO JJisd

. 1
JIOOBIX X, 8 MHOKECTBO PeIlleHUH HEePABEHCTBA COS X < 5 €CThb

5
cepusi IPOMEXYTKOB T ionn<x< ?n +2nn, ne Z (puc. 20).
Ouna u ABJIseTCA MHOXKECTBOM BCeX peIlleHU# HepaBeHcTBa (3).
T 5m
Orzer. [5 + 271n; 3 + 2nn], neZ.

IIpumep 3. Onpesenum Bce 3HAUYEHUS d, IIPU KaXKAOM U3
KOTODPBIX UMeeT XOTs GBI OJHO pellleHue HepaBeHCTBO

12sinx +5cosx < a. 5)
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Pemenne. Pazgenum HepaBeHCTBO (5) Ha YHCIO ,/122+ 52=
=13, noayyuM HepaBEHCTBO

Esinx+—5—cos:x:<—a—, (6)
13 13 13

PaBHOCHJIBHOE HepaBeHCTBY (5).
2

Tak Kak (%J + (%) =1, TO cylIecTByeT TaKOH yroJj o, 4YTO

12 : 5
cosQL = 13 u sina = T Ilepenuniem HepaBeHcTBO (6) B Buze
a

sin(x +o) < —.
( ) 13

ITociegHee HepaBEeHCTBO, A 3HAYUT U HEPaBeHCTBO (5), ume-
a
eT XoTs 6BI OHO peIlleHMEe IPU KaXJO0M a, TAKOM, YTO T5 z -1,

T. €. IPK KaKaoMm a = —13.
OtBer. a > —13.

44*, BeepeHue BCNOMOrarenbHOro yrna.
3ameHa t = sinx + cos x

IIpumep 1. Pemum ypaBHeHUe
3sinx —4cosx = 5. (1)
Pemenue. Pasnenus o6e yactu ypaBHeHus (1) Ha uymcio
\/32+(—4)2 = 5, IOJIy4YuM ypaBHEHUE

§sinx—écosx=1, (2)
5 5

paBHOCHJIbHOe ypaBHeHuio (1).

2 2
Tak kak (g) + (é) =1, TO cylIecTByeT TaKoOii yroa ¢, UTO

U‘Ac‘

3 ;
coso = = u sino = —. ITosromy ypaBHeHUe (2) MOXKHO II€pEeIlH-

caTb B BHIE
sinxcoso — sinacosx =1

WId B BUAE
sin(x—-o) =1. 3)

VpaBHeHue (3) MMeeT eAUHCTBEHHYIO CEpPHUI0 pelIeHUH
n T
x,—o= E+2nn, neZ, otkyaa x, =0 +E+21tn, ne Z. Tak
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.4
Kak 0. = arcsin 5 TO ypaBHeHue (3), a 3BHAYUT, U PAaBHOCUJILHOE

emy ypaBuenue (1) mMeeT eJHHCTBEHHYIO CEPUI0 peIIeHHUMH
. T
x_ = arcsin—+—+2nn, ne Z.
n 5 2

. 4
OTBer. arcsin 5 +g +2nn, ne Z.

IIpumep 2. Pemmtum ypaBHEHUE
sinx — 2sinxcosx +cosx = —1. “4)
Pemenne. O603HauuB t=sin x + cos x, nepenuilieM ypaBHe-

Hue (4) B Buge
t2—t-2=0. (5)

Ypasuenue (5) umeer nBa KOopHA t; =-1 u t, = 2, moaromy
BCe pellleHus ypaBHeHHUSA (4) ABJIAIOTCA PElIeHUAMU WUJIU YpaB-
Heuud 1) sin x + cos x =—1, uau ypaBuenusa 2) sin x + cos x = 2,

Bce perntenus ypaBHenus 1) Haiiem, BBeIs BCIIOMOTaTeNlb-
HBIA YyTOJ U mepenucaB ypaBHeHHe 1) B BUJe ypPaBHEHUA

sin x+= =—£,
4 2

. n
KOTOpOe HMMeeT ABe CePUM DelleHuit: x = —5+21m, nez

X,=-T +2nk, ke Z.
BBeas BcriomoraTenbHBIN yroj, yoeskmpaeMcs, UTO ypaBHe-

. . T
Hue 2) He UMeeT pellleHuil, TaKk KaK PaBeHCTBO sin | x + rike V2
He BBIIIOJIHAETCS HU IPU KAKOM X.

CrnemoBaTesbHO, ypaBHeHHe (4) MMeeT Te Ke ABe CEDHUH De-
IIeHUH.

OTBer. —g +2nn, ne Z; -n+2nk, ke Z.

IIpumep 3. Peuum HepaBEeHCTBO
2sinxcosx + 2cos?x > 1. (6)

Pemenne. Ilpumensas ¢GopMysabl CUHyCa U KOCHUHYCA JBOi-
HOTO yrJia, IepemuIiieM HepaBeHCTBO (6) B Buue:

sin2x +cos 2x > 0. )

BBoas BcriomoraTebHBIA YIroJ, IepenuieM HepaBeHcTBo (7)
B BHUIe

sin|2x+ZX|> 0. 8)
4
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MHuosxecTBO pellleHHII HepaBeHCTBa {(8) eCTh cepus HHTEPBAa-
T .
noB 2nk < 2x+—< T +21tk ke Z, oTkyza HaiimeM Bce pelle-

HUA HepaBeHCTBa (6) “Iink<x< 3r +nk, ke Z.

OTser. (— -+ nk o] nk) ke Z.
8 8

IIpumep 4. PeminmMm HepaBeHCTBO
sinx —cosx —4sinxcosx <1. 9)

Pemenne. O003HauuB t = Ssinx — cos x, HepenuileM Hepa-
BeHcTBO (9) B BUIE:

262+t -3<0. (10)
HepaBernctBo (10) paBHOCHUJIBHO HEDABEHCTBY —% <t<1,

M03TOMYy HepaBeHCTBO (9) paBHOCHJIBHO HEPABEHCTBY

—g<sinx—cosx<1. (11)

BBogss BcmoMoOraTenbHBIH YroJi, IepenuilleM HepaBeH-

creo (11) B Buze
—i<sm(x 4)<§. (12)

JleBoe n3 mepaBeHcTB (12) cupaBeasuBo npu Joo6bIX x. Cie-
JOBaTeJILHO, HepaBeHCTBO (9) paBHOCUJIBHO HEPABEHCTBY

sin(x——)<£ (13)
4 2

MHuookecTBO pelieHH# HepaBeHcTBa (13) ecTh cepus MHTEP-
BAJIOB — -54£ +2nk < x — E < % +2nk, ke Z, oTkyna HaiiieM Bce

pemnenusa HepaBeHCTBa (9): — 1 +2nk < x < L 2nk, ke Z.

Orser. (-n + 2nk; g + 21tk), ke Z.

45*, 3ameHa HEeU3BECTHbIX
NpU peLeHun CUCTEM YPUBHEHMM

IIpumep 1. Pemtum cucremy ypaBHEHUH
3x—2y="17
2 1)
2%+ 2 2 = 40.
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Pemeane. BripasuB y uepes x U3 IIePBOr0 YPaBHEHUSA CHUC-

-7
BMECTO Y BO BTOpOe

Temsul (1), moACTaBUM BBIPaXKeHUE

ypaBHeHHe cucTeMbl (1) ¥ pelruMm mojydyeHHOe ypaBHEHUE:
2%+ 22 1_40=0. (2)

VYMHOkKUB ypaBHeHue (2) Ha 2 u 0603Hauus t = 2%, nepemnu-
IIeM [IOJIyYeHHOe YpaBHEHHEe B BUIE

t2+2¢t - 80 = 0. (3)

YpaBuenue (3) umeer gBa KOpHA t; =—10 u t, = 8, mosTomy
BCe KOPHU ypaBHeHHUs (2) ABIAIOTCA 00beAUHEHUEM BCeX KOp-
Hell ypaBHenuit 1) 2*=-10 u 2) 2* = 8. Tak Kak ypaBHeHue 1)
He UMeeT KOpHeil, a ypaBHeHUe 2) UMeeT eIUHCTBeHHbIN KOpeHb
x,=3, To ypaBHeHue (2) UMeeT eAUHCTBEHHBIN KODeHb X,= 3.

IToncraBus x,= 3 B paBEHCTBO y = , HaiiieM, 4TO y,=1.

OTtger. (3; 1).

IIpumep 2. PemuM cucremMy ypaBHEeHHI
-2 L 10x-5y =1
2x —y 4)
141527V 415 = 15472,

Pemenne. O603uauuB t = 152%7Y, mepenuilleM BTOPOE ypas-
HeHUe cucTeMHl (4) B Buie

t2-14t-15=0. (5)

Ypasuenue (5) umeer ABa KOpHA £, =—1 u t, = 15, mosromy
BCe pellIeHUs cucTeMbl (4) ABIAIOTCSA 00'beJUHEHUEM BCEX pe-
IIIeHU ABYX CHUCTEM:

T2, 4 A0 = Sy=1 ol
1) {2x-y u 2) {2x-y
15%7Y = -1 15%7Y =15,

Tax Kak BTOpoe ypaBHEeHUEe CUCTEMEI 1) HEe MeeT peIlleHuH,
TO cucteMma (4) paBHOCUJIBbHA CHUCTEME

+10x -5y =1

x -2y
+10x -5y =1
2x—y Y (6)
2x-y =1.
Pemus cuctemy (6), moayuyuM eIUHCTBEHHOE ee pelleHHe
(2; 3).
Ortger. (2; 3).
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IIpumep 3. Pemium cucrtemy ypaBHeHUIt
4sinx -cosy =1 7
2sinx +cosy = 2. ()

Pemenue. O603HauMB U =sin x, U= COS y, MepemUIlIeM CHUC-
TeMy YypaBHEHUH B BHJE

{4u-v=1 8)

2u+v = 2.

Cucrema JIMHENHBIX ypaBHeHHIT (8) HMeeT eZUHCTBEHHOE
1
pemeHne u,= P u v,=1, moaTomMy Bce peireHus cucremsl (7)

ABJIAIOTCSA PELIeHUsIMHU CHUCTEeMBI

sinx =

N | =

9
cosy =1.

IlepBoe ypaBHeHUe cucTeMsbl (9) MMeeT eIUHCTBEHHYIO ce-
pui0 pelleHu# X, = () g +7n, neZ, a BTOpPOEe ypaBHe-
HIe — eNUHCTBEHHYIO cepulo y,=2nk, ke Z, moaTomy peille-
HUAMHU cucTeMEl (7) ABIATCA Bce mapel uucen (x,; y,), rae

T
x = (—1)"3 +nn, neZ, y,=2nk, ke Z.

Orser. (x,; y,), rae x, = (-1)" % +nn,neZ,y,=2nk, ke Z.

dameuanue. O6paTuM BHUMaHHE Ha TOT (aKT, YTO BHI-

paxeHuWe X, U Y, Uepe3 OAHO M TO XKe I[eJoe YHUCJIO B BHUAE
T

x =(-1)" & +mn, y,=2nn, n € Z, npuseno 6el K moTepe KOp-

Heil, TaK KaK JJIA KaXXJOro 3HAYEHUA N YUCJIY X, COOTBETCTBY-

eT GeCKOHEYHOe MHOXKeCTBO 4YHCeJl Y,, a He eJUHCTBeHHOe
YHCIIO0 Y,
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pasaen

CamocrositenbHbie paboTbi

Cc-1 DeWcrBuTennHbie YMucna

I e6apuanm

1. 3anuniuTe KOHEUYHbIe AecATUuHBIe apob6u 0,3; 1,6; 2,25
B BHUJle OOLIKHOBEHHBIX ApOGeii.

3 5 7
2. Banumure oOLIKHOBEHHBIE APOOHU Z; 5; 3 B BUJE OeCATHY-

HBIX ApoGeil (KOHEUHBIX MU 6eCKOHEUHBIX).

3. 3anuiuTe NEepHOAUUYECKYI0 AECATHUYHYIO APOObL B Buje
OOBIKHOBEHHOI:
a) 0,(4); 6) 2,(17); B) 0,2(54).

4. MoxeT JU pPa3HOCTH ABYX HMPPAIMOHAJBHBLIX YMCEJ OBITh
PaIMOHAJIBHEIM YHCJIOM?

5. Haiigure Bce melicTBUTEJNbHBIC UHCIA X, AJIA KaXXIOTO M3
KOTOPBIX CIPAaBeAJUBO PABEHCTBO:
a)|lx-3|=1 6) |2x +5|= 3.

6. Haiigute Bce AelCTBUTENbHBIE UHCJIA X, NS KaXIOTO M3

KOTODHIX CIIPABEJIMBO HEPABEHCTBO:
a)|lx-1/>2; 6)|x+3|<4.

II éapuanm

1. 3anumure KOHeuHble AecsaTHUYHble apoou 0,7; 1,4; 2,75
B BUJle OOLIKHOBEHHBIX ApOGeii.

1. 7. 56
2. 3anuinuTte OOLIKHOBEHHBIE APOOU Z; 5; 3 B BHUJE AeCATHY-

HBIX Apo0eii (KOHEUHBIX MU OECKOHEUHBIX).

3. 3amuIINTE MMEePUOJUYECKYIO AECATHYHYIO APOOL B BHJE
OOLIKHOBEHHOM:
a) 0,(5); 6) 2,(13); B) 0,4(45).

4. Moker JU CyMMa ABYX HUPPAIMOHAJBLHBIX YUCeJ OBITH pa-
IMOHAJBHBIM YUCJIOM?

5. Haligute Bce meHCTBUTEJBbHBIE UHCIA X, AJIA KaMIOIO U3
KOTOPLIX CIPABEAJHUBO PABEHCTBO:
a)|lx-1|=3; 6) |[2x +3|= 5.

6. Haiigure BCe AeliCcTBUTEJBLHBIE UMCIA X, NJIA KaXIOro U3

KOTODBLIX CIIPABEJJIUBO HEPABEHCTBO:
a)|x-3|<1; 6)|x+5|>2
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IIl 6apuanm

1. 3anumuTe KOHeYHBIe AecATHuYHEIe apodbu 0,6; 1,3; 2,05
B BUJle OOBIKHOBEHHEIX ApPOGei.
3.9 3
2. 3anumuTe OGBIKHOBEHHBIE APOOU —; —; — B BHUJE AECATUU-

25" 8’ 11
HBIX IpoGeil (KOHEUHBIX MU GEeCKOHEUYHBIX).

3. 3anumuTe HEePHOAUUYECKYIO AECATUUHYIO ApPo6GL B Buie
00BIKHOBEHHOI1:
a) 0,(8); ©6) 2,(42); =) 0,16(8).

4. MoxxeT M NpPOU3BeAEHHE ABYX HUPPAIIMOHAJIBHEBIX YMCEJ
OBITH PAIMOHAJLHBIM YUCJIOM?

5. Haiizure Bce meMCTBUTEJbHBIE YHCJIA X, IJS KaXIOr0 U3
KOTOPHIX CIIPABEIJINBO PAaBEHCTBO:
a)|x+3|=4; 6) |2x - 7|= 3.

6. Hailigure Bce nelicTBUTEJNBHBIE YMCJA X, IJIS KaXKAOTO U3

KOTOPBIX CIIpaBEAJINBO HEPaABEHCTBO:
a)|x—-4|<2; 6)]4x+3]|>7T.

IV eapuanm

1. Banuinure KoHeyHbIe AecATUYHBIe apob6bu 0,8; 1,2; 3,04

B BHJie OOLIKHOBEHHEIX Apobeii.
3

11 4

2. 3amuriuTe OOBIKHOBEHHEIE APOOHU %; ?; i B BHJe Jecs-
TUYHBIX Apo0eil (KOHEeUHBIX NN OECKOHEUYHBIX).

3. 3amuriuTe NMEepUOANUYECKYIO0 HNECATUUYHYIO APOOb B BHIE
00BIKHOBEHHOI
a) 0,(7); 6) 2,(24); ) 0,18(6).

4. MosKkeT JIM YacTHOe ABYX MPPALMOHAJBHBIX UuceJ OBbITH pa-
INOHAJBHEIM YHUCJIOM?

5. HaiinuTe Bce meMcTBHUTeJBbHBIC YMCJIA X, AJSA KayKIOTO U3
KOTOPBIX CIIPABEIJIMBO PABEHCTBO:
a) |x +4|=3; 6) [2x-3|=T.

6. HalinuTe Bce melicTBHUTEJIbHBIE UHCJA X, JJA KaKAOro U3
KOTOPBIX CIIPABEIJIMBO HEPABEHCTBO:
a)|lx—-2|>3; 6)|4x+7|<3.

C-2 NMpumenenne popmyn
COKPOALLEHHOro0 YMHOXEHMS
I 6apuanm

1. BolunciauTe 3HAUYeHME MHOrOYJIeHa Xx° — 2xy + y? mpu
11 11
x=14 — Y= 8 E.
2. Haligure 3HaueHUe BBIPAKEHUA (6,375)2 - (7,375)2.
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3. U3z muorouwreHoB A = 5x°+4x-3 u B=-5x2—2x +3 co-
CTaBJeHO BbIpakeHue P = A% +3A°B+3AB%+ B3, Haiinu-
Te 3HaUYeHUe BeIpa)keHusa P(x) npu x = 0,5.
P _ Byl

xz—xy+y2 x2+xy+y2

4. HalinuTe 3HauYeHHe BHIPAYKEHUS
npu y = -0,25.

Il e6apuanm

1. quncnwre 3HAUEHHe MHOTOWJIEeHa X + 2xy + y mpu

= 15 - —9%
Hannm‘e 3HauYeHUe BRIpakeHus (5, 255) - (6, 255)

3. s muorowreHoB A = 3x%+x+11 u B=3x%-2x+11 co-
CTaBJIeHO BhIpa)keHue P = A% -34°B+3AB%- B3, Haiigu-
Te 3HaUYeHUe BbIpa)keuusa P(x) npu x = 0,1.
By B4y
2 2 + 2 2
x“+ xy + Yy X — Xy +y

L

4. HailiguTe 3HauyeHUe BhIPAYKEHUS
npu x = 0,35.

Il eapuanm

1. Bbmncnn're 3Hat{eHHe MHOTOUNeHa X2 — 4xy + 4y npH

= 14 = 5—
17
Hamm're 3HaUeHUe Bmpamerma (5, 666) -4 . (3 333)
3. s muorounenoB A = 3x%+7x—-1u B=-3x%-5x+1 co-
CTaBJIeHO BeIpakeHue P = A®+34°B+3AB%+ B3 Haitau-
Te 3HauyeHHe BhipakeHus P(x) mpu x =0, 2
2723 +y3 : 27—y

ke

4. Haiigure saHaueHUe BBIPpAXKEHUA

npu y = 0,5. 9x?-3xy+y®  9x% +3xy+yf

IV eapuanm

1. BbI‘{HCJIHTe 3HAaUYeHHMEe MHOTOWIEHa x> + 6xy + 9y pH

x=171 —, y= -45
2. Hamm’re 3HAUYEeHHe Bmpamem«m (8, 11)%2-4 . (4 555)2.

N3 mHOrouseHoB A = 7Tx*+5x—-10 u B = Tx?+2x — 10 co-
CTaBJICHO BbIpa)keHue P = A% -3A°2B+3AB?- B3, Haiinu-
Te 3HaueHue BbIpakeHus P(x) mpu x = 0,1.
8x*+1° 8x%—y®
2 2 + 2
4x° - 2xy+y 4x% + 2xy+ 1}

e

4. HaiinuTe 3HaYeHUe BhIPAKEHUsI
npu x = —0,5.
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(-3 KsapgpatHoe ypasHeHue. Popmynbl Buerta

I

éapuanm

1.

2,

Pemnre KBagpaTHOEe ypaBHEHUE:

a)2x%-Tx+3=0; 6)x°-4x+4=0; B)3x°+2x+1=0.
BepHo JIM, 4TO YUCIO Xx; =1 ABisAerca KOpHEM ypaBHEHHUS:
a)x2-100x+99=0; 6)x>+3x-4=0; B)2x2-3x+1=0?
Eciu ma, To HalijuTe KOPeHbR X, M Pa3JIOKHUTe KBaapar-
HEIH TpexuJjieH B JIeBOIf 4acTH ypaBHEHHUs HA JIMHEHHBIE
MHOKHUTEJIH.

Ecnu xBazpaTHOe ypaBHEHUe x%2-12x +2 = 0 umeer KOPHU
X, 4 X,, TO, He BEIYUCJIAA UX, HaWJUTe 3HAUEHHUE YHCJIOBO-
ro BhIDaYKEHHUA (x; — X,)°.

I 6apuanm

1.

2,

Peminte kBagmpaTHOEe ypaBHeHUe:

2)2x2-5x+2=0; 6)x2—6x+9=0; B)2x’+3x+2=0.

Bepro sM1, uTO YMCIO x,=1 ABIAseTCA KOPHEM yDaBHEHUs:
2) x2+100x —101=0; 6)x>— 4x +3=0; B)3x%>—4x+1=0?

Eciu ma, To HalljuTe KOPEeHb X, U DA3JIOKUTE KBaApAaT-
HBIl TpexduJieH B JIEBOIl YaCcTU yPaBHEHUSA Ha JIMHEHHbIE
MHOXUTEJIN.

Ecin xBasgpaTHOe ypaBHEHHUE x%2-13x — 3 = 0 umeer KODHU
X| ¥ X,, TO, He BEMMHCIAS UX, HaliauTe 3HaAUEHUE YHCJIOBO-
ro BRIDAYKEHUS X+ Xy.

III 6apuanm

1.

Pemnre KBagpaTHOe ypaBHEHUe:

a)2x2-5x-3=0; 6)4x’—4x+1=0; B)5x’—4x+1=0
BepHo JI¥, UTO YHUCJIO X, = —1 ABJISAETCA KOpHEM YpaBHEHUS:
a) x2+100x + 99 = 0; 6) x2-5x-6=0; B) 2x2+5x+3=0
?

Ecnmu ma, To HaliiuTe KODEHBR X, M Pa3JIOKHUTe KBaApaT-
HHIM TpexX4YJieH B JIeBOIf YacTH ypPABHEHUsS HA JHUHENHBbIE
MHOKUTEJIN.

Ecnmu xBagpaTHOe ypaBHeHHe x2-12x +4 = 0 umeer KOPHU
X; M Xy, TO, HE BEITHCIAL X, HalINTe 3HAYEHHUE UMCJIOBO-
ro BHIDAXEHHUS XX, + X X,.
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1V éapuanm

1.

PeminuTte KBagpaTHOe ypaBHEHUe:
a)3x2-5x-2=0; 6)9x2-6x+1=0; B)2x*—3x+4=0.

2. BepHO i1, 4TO YHCJIIO x,= —1 ABAsAETCS KOPHEM yPaBHEHU:
a) x2-100x —101=0; 6) x*+6x+5=0; B)3x%+5x+2=0?
Ecnu pa, To HalljuTe KODEHb X, M DA3JIOXKHUTE KBaaparT-
HBEIA TpexXdJieH B JIeBOIl YAacTH YpPaBHEHHs HaA JUHEHHBIe
MHOXKHUTEJIH.

3. Ecau xBagpaTHOe ypaBHeHHe x2-12x + 2 = 0 umeer KOPHH
X, U X,, TO, He BEIYUCJIAA UX, HAlifUTe 3HAUEHHE YMCJIOBO-
ro BeIPAXKEHUA xf+ xg.

CcC-4 Anrebpaunueckue gpobu

I gapuanm

3 2
x°+ Tx“+ 16x + 12
1. a) Cokparure Apo6H 3
) p P X+5x%+8x + 4
60) Haiigure 3naueHHe mMOJy4YeHHOH ApoOM mpu x = —2.
2. a) 3anumiuTre B Buje APOOU BRIpAYKeHUE
1 + L +ws F+ ;
x(x+1) (x+1(x+2) (x +9)(x +10)
6) Haiigure 3HaueHUEe MOJNYy4YeHHOH ApoOu mpu x = —1.
3. ¥YmnpocTure BeIpaykeHue

2+ 8 8x%+1 8x%-1 x*-8
3 2 - 2 : 2 3 2 .
x°-2x°+4x 4x°-2x+1 4x°+2x+1 x°+2x°+ 4x

Il éapuanm

1.

68

B+ 4x+ 5x + 2
- x2-5x -3
6) HaiiguTe saHaueHMNe HMOJYYeHHOH apob6bu mpu x = —1.
a) 3anumuTe B BUAe APOOU BhIpakeHue
1 + 1 +...+ 1 5

(x+1D(x+2) (x+2)(x+3) (x +10)(x + 11)
6) Haiigure 3HaueHHe MOJYy4YeHHOM aApo6u mpu x = —10.
YnpocTuTe BuIpaKeHUe

x°+8 8x3-1 8x3+1 x*-8
3 2 + 2 : 2 ~ 3 2 .
x°-2x°+4x 4x*+2x+1 4x°-2x+1 x°+2x°+ 4x

a) Coxkparure npobn




III éapuanm

x*+ 4x*- 9x - 36
4222 11x - 12
60) HaiinuTe 3HaueHHe IMOJYYEHHOM Apobu mpu x = 3.
2. a) Banumure B BuAe Apobu BRIpaKeHUe
L + 1 +...+ L .
(x +11)(x +12)  (x + 12)(x + 13) (x + 21)(x + 22)
0) Haiigure saHaueHue MoJy4eHHON ApoOM mpu x = —12.
3. YmopocTtuTte BhIpa)keHUe
1+8° 8+ ) 8-y° N 1-8y°
1—2y+4y2 4y-—2y2+y3 ) 4y+2y2+y3 1+2y+4y2 )

1. a) Cokparure apo6H

IV eapuanm

2%+ 2x2-5x - 6
x°—2x2-9x + 18’
6) Hailigute 3HaueHue MmoJIy4eHHOM ApoOM Hpu x = 2.
2. a) 3anuiuTe B Buje APoOU BBIpaKeHUE
1 + 1 +.00+ L 2
(x +10)(x + 11)  (x + 11)(x +12) (x + 20)(x + 21)
0) HaiiguTe 3HaUeHHe MOJYUYEHHOH ApoOM mpu x = —11.
3. YmopocTuTe BhIpayKeHUe

1. a) Coxparure apobH

1+8° = 8-¢ 8+ 1-84°
1-2y+4y° 4dy+22+1° ) 4y -2+ 1+2y+4y%)

Cc-5 PaumoHanbHbie ypaBHEHUS

I e6apuanm

Pemure ypaBuenue (1—3).

2_

1. a) =2 B —— ¢ —E =1,

x°+2x°+9 x-1 x-2
2

2. a) 2+ __o g E__ B, T 4
x+1 x*+3x+2 x-2 x*+x-6 x+3
2—

3. X 2x+ 12 + 96 x+1.

x-6  x-5 2-11x+30
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Il gapuanm

Pemute ypaBuenue (1—3).
2
x“-16 4 x
1. a) ———=0; 0 +
)x3+3x2+16 ’ )x—2 x -4
2
2. a) x 24::c+6 _ 6) x* 245 + X _
x+3 x“+4x+3 x-3 x-x-6 x+2
2—
3. x°-3x 12 " 24

=1

+ 5 =x-1.
x -4 x-5 x°-9x+20
IIl éapuamnm
pP
Pemure ypaBuenue (1—3).
2.. p—
1. a) 2=2 _ _; gEi=t. 2t oy
x“+ 4x°+ 25 x-3 x-2
2. a) x __3x-8 _,.
) x-2 x*-5x+6 ’
2
etV ___20 el .,
x-1 x*+3x-4 x+4
2.._
3 x 3x 16 - 186 - x+9.
x—-6 x+5 x-x-30
IV eapuanm
Pemute ypaBuenue (1—3).
2_ -
1. a) 235 __y; 6 *=1__6 _q
x°+ 5x°“+ 36 x-6 x-4
2. a) x  4x-5 _
' x-1 x*-3x+2
— 2 p—
-V ___ 10 k-l
x—-4 x*-3x-4 x+1
g X+3x 16 186
" x+6 x-5 x*+x-30
C—6* 3ameHa HEeu3BEecTHOro

NPU peLIeHUH PALMOHANbLHBIX YPABHEHWH
I eapuanm

Pemure ypaBuenue (1—2).
1. a) x*-10x2+9=0;
6) (x +97)%+ 34(x +97) +120 = 0;
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B) (x%- 4x)%+15(x® - 4x) + 36 = 0;
r) x(x +2)(x + 3)(x +5) = 72.

2_ 2
2.a)x2+6x—2— 35 -0 6)x x+1 x+3x+5=2

b
X+ 6x x*+3x+5 P-x+1

I 6apuanm

Pemure ypaBHenue (1—2).

1. a) x*-17x%2+16 = 0;
6) (x +79)%+43(x + 79) +120 = 0;
B) (x>— 3x)%+18(x%- 3x) +32 = 0;
1) (x +1)(x + 2)(x + 3)(x + 4) = 120.
24 x2+3x—3+x2—4x—7

=0; 0)

= -2,
x%-5x X*—4x-7 x*+3x-38

2 a)x’-5x—2—

III éapuanm

Pemure ypaBHeHue (1—2).

1. a) x*~13x%+36 = 0;
6) (x +93)%+ 35(x + 93) + 150 = 0;
B) 2x2— 3x)2+ T(2x%— 3x) - 18 = 0;
r) (x + 3)(x + 4)(x + 5)(x + 6) = 3.

2. 2) 22%- 3x - 16+ —25 = 0;
2x°-3x

- 4x +1 'x2+x—1_
Lrx-1 x-4x+1

IV eapuanm

Pemnre ypaBuenue (1—2).

1. a) x*- 37x2+ 36 = 0;
6) (x + 86)%+ 44(x +86) +160 = 0;
B) Bx2— 2x)%+16(3x%— 2x) - 17 = 0;
r) (x + 1)(x + 4)(x + 6)(x +9) = 100.

2 2)3x%—2x—13+—2 =

3x°-2x
2 2

6).1c2+4.7c+1_‘_9.x2 x 5=—6.
x“—x-5 x“+4x +1

.
’
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C-7* Aoxa3arensCcTBO YMCNOBLIX HEPABEHCTB

I eapuanm

JokakuTe crupaBeauBOCTH HepaBeHcTBa (1—4).

1. x8-6x*+10>0 A JI1000ro AefiCTBUTEJIBHOI'O YKCIIA X.
a+l _a+5b

2.

<
a+2 a+6

AJLA JI000r0 MOJIOXKUTEIBHOTO YHcia d.

3 x-bxr— L
x°-6x +10
yHcia X.

20 22 24 1998 _ 1 36 9 78 1
B S e s 2 2= g 2.2 2. -1
21 23 25 1999 10 47 10 79 3

> —8 naa a0b60ro AelicTBUTENHLHOTO

Il éapuanm

JoxaxuTe cnpaBeAJNBOCTh HepaBeHcTBa (1—4).

1. x5-8x3+17>0 IJist J11000ro neiCTBUTEIFHOIO 4YUCcja X.
a+2 _a+4

2.

<
a+3 a+bd

IJIs J1000ro MOJIOKUTEJBHOrO Yucja d.

1

—————— 2 —15 ana mwo60oro AeACTBUTEIbHOIO
x“—8x + 17

3. x2-8x+

yHucJa x.

4 wpl0.20 28 2007 1. 36 9 189 1

20 22 24 7 2098 10 4710 190 4

II1 éapuanm

Jloka)xuTe crpaBeJIMBOCTHL HepaBeHcTBa (1—4).

1. 16x8-8x*+3>0 IS a000ro NeficTBUTEILHOI'O YMCJIa X.
a+4 a+5

2.

<
a+5 a+6

3. (a2+1)(@’+1)(a'?+1) > 8a'° ana mwoboro meiicTBHUTENBHOO

IS J1I000r0 MOJIOKUTEJIBHOTO YHCja d.

qucJjaa a.
4 ol2. 1416 120 1. 47 10 31 _1
13 15 17 1201 10 5 8 11 32 2

IV eapuanm

JokaKnuTe cIpaBeAJUBOCTh HepaBeHcTBa (1—4).

1. 9x%-6x3+2>0 IJIA JI000ro HelCTBUTEJBHOIO YHCJa X.
a+3 _a+4

2.

<
a+4 a+b

IJIs JII000T0 IIOJIOMKUTEJILHOTO YHcja a.

72



3. (a2+ D@+ 1)(a6+ 1) > 8a® mns mo6oro aeiicTBUTEIBHOTO
yucia a.

4 a)E.E.E.m.w<L; 6)§.§.§.m.ﬁ<l,
12 14 16 1100 10 3609 129 4
Cc-8* Meton maremaTtuueckon MHAYKLUM

I 6apuanm

1. Tokaxure opmMyay n-ro ujieHa apudmeTHUECKOI Iporpec-
cuaa, = a,+ (n — 1)d meTogOM MaTeMATHUUYECKONH MHIYKI[UH.
2. Iokaxwure, uro 3" "2+ 23" genurca ma 5 ana moboro Haty-
paJbHOro umucja n.
3. Hoxaxkure, 4yTO Auas JOOOr0 HATYPAJBLHOI'O UMCJA N CIIpa-
BeJIJINBO PABEHCTBO 2
2.3+83-4+... +(n+1n+2="C +2’”“’.

I 6apuanm

1. Joxkaxkure dopmMyay n-ro djieHa reoMeTpuYecKoil mporpec-
cHu @, = a,-q" " MeTOAOM MAaTeMATHYECKOH MHIYKIIUM.

2. lokasKkure, 4TO 5"*14 23" nenurcs Ha 3 AJis a1060ro HaATYy-
paJbpHOro 4ucJa 1.

3. Iorakure, 4TO Ajas JOGOr0 HATYPAJBHOrO YMCJA N CIIpa-

BeJINBO paBeHCTBO 2
1-342-5+... +n@n+1) = W.

IIT 6apuanm

1. Jokaxute GOpMyJy CYMMBI N II€PBBIX UJEHOB apudMeTu-
Ca+(n-1)d)-n

2

yecKOi mporpeccuu S, = MEeTOAOM MaTeMa-

THYECKOM MHAYKIINU.

4"*14 32" jnenurcs Ha 5 Aas mo6oro HaTy-

2. TokaxXurte, 4To
PaJILHOI'O YKCJIA 7.
3. HoxakuTte, 4TO AJsA JOGOr0 HATYpPAJBLHOIO YMCJIA N CIpa-
1 n
BEJINBO PABEHCTBO —— + —— +... + = :
2-3 3-4 n+)(n+2) 2n+4

IV éapuanm

1. Tokaxure ¢popmyry cyMMlm n HepBbIX YIEHOB reoMeTpuye-
Cko# mporpeccuu S, = ——, ¢ # 1 meTogomM maTemaru-

1 -
YeCKOM MHAYKIIUU. o
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2. Ioxaxxkure, uro 3" "1+ 42" "1 nesures va 13 mua mo6oro Ha-
TYpPaJbHOTO 4YKCJIa N.
3. Hoxaxkure, 4To AJiA J06G0r0 HATYpPAJbHOrO UHMCJIA I CIpa-

BeJINBO PABE€HCTBO L + L + oi0F = n ]
2.4 4-6 2n(2n +2) 4n+4

c-9 MepecraHOBKM, pasmelueHuUs, COYETAHUA

I 6apuanm

1. CroapKuMH croco0aMu MOYKHO PACCTABUTH 7 KHUT HA IOJIKE?

2. CKOJBKO PA3JIMYHBIX YETHIPEX3HAUYHBIX YHCEJ MOYKHO 3a-
nucaTe ¢ nomoinsio udp 1, 2, 3, 4, 5 (6e3 moBTopenus)?

3. CxoapkuMu cmocobamMu u3 25 UeJIOBEK MOYKHO BBIOpaTh
TpexX AEeXKYPHBIX?

4. CKOIBKHMH cIoco0aMu U3 YeThIpeX MAaJbYUKOB U IIATH Je-
BOUEK MOXXHO BBIODATEH AEKYPHBIX — TPU MAJbUHKA U [BE
IeBOYKU?

5. Brruuciure: a) Pg; 6) Ag'; B) C;‘O.
6. Jloxa)kuTe, UTO AJIA JIOOBIX HATYyPaJbHBIX UYHcCel kB U n
n+1
(1 <k < n) cupaBeAJIHBO PABEHCTBO C: . = Ck“l.
E+1 n+

Il é6apuanm

1. IllecTs Apy3eii KYyIUJIM IIeCTh OMJIETOB B KUHO. CKOJIBKUMHU
croco6aMyl OHM MOTYT 3aHATH CBOU LIECTH MECT B KUHO3aJje?

2. CKOJBKO pPa3JNYHBIX TPEX3HAYHBIX YHMCEJ MOXKHO 3aIIMCaTh
¢ nomoinsio nupp 2, 3, 4, 5, 6 (6e3 moBTOpeHUs)?

3. Crkoapkumu cmocobamMu u3 24 YeJIOBEeK MOXKHO BEIOpaTh
Tpex OeXYPHBIX?

4. CKOJBKHUMH CIIOCO0aMHU U3 YEeThIPpEX MAJbYHUKOB U IATH Je-
BOUEK MOXKHO BBIODATH AEKYPHBIX — ABA MAJbYHKA U TPH
IeBOUYKU?

5. Beruuciaure: a) P,; 6) Al B) C132.

6. IMoka)xuTe, 4YTO IJs JIOOBIX HATYPaJbHBIX YMCEJ kB U n
(1 <k < n) cupaBeanuBo paBeHCTBO (kB +1)- C:ill =(n+1) -Cﬁ.

IIT sapuanm

1. CKOJBKO pPa3IMYHBIX BOCBMH3HAYHBIX UHCEJ MOYKHO 3aIINCaTh
¢ nmomomsio mudp 1, 2, 3, 4, 5, 6, 7, 8 (6es moBTOpPEHUA)?
2. CroapkuMu crmocobaMu u3 12 ujeHOB mpaBJIeHUA KOOIepa-
THBA MOXXHO BEIOPATH IpejcenaTessl, KadHaues U cexperapa?
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3.

4,

(24

CroabKuMHu crmoco6amMu u3 15 uejloBEeK MOXKHO BHIOPATH
12 yesmoBeK AyIsl y4acTUA B COPEBHOBAHUAX?

B marasuHe umeeTrcsa 5 pa3JIMYHBIX aBTODY4YeK U 6 pasiny-
HHIX OJIOKHOTOB. CKOJIBKMMH cIoco0aMM MOXKHO BeIGPATH
JJISl TOJAPKOB 3 aBTOPYUYKHU U 2 GIOKHOTA?

« . 5, 9
Brruncnure: a) Py; 6) Ag; B) Cl,.
Horaxkure, 4To AaA JIOOBIX HATYPAJBHBIX 4YHCcel B U n
- n
(1 <k < n) cupaBegIuBO paBEeHCTBO Cﬁ _11 = = Cﬁ.

IV 6apuanm

1,

2,

CKOJILKO DAa3JIMYHBIX CEMHU3HAYHBLIX UYHCEJ MOXKHO 3aIllH-
caTb ¢ momounso nudp 1, 2, 3, 4, 5, 6, 7 (6e3 moBTopeHus)?
N3 BocbMM 4JIeHOB OpraHH3anmuy HYXKHO BBEIOpPATH IIpejce-
Jareyisg, KagHauesa U cekperapA. CKOIBKUMH CIIOCO0aMU 3TO
MOJKHO CHEJIATH?

Croapkumu crnocobamum m3 20 KHHUr MOMKHO BHIOpDATH
16 xuur?

B maraszuHe uMeeTcs 5 pasJIMYHBIX aBTOPy4YeK # 6 pasiunu-
HBIX 0J10KHOTOB. CKOJIBKMMH CIOCO0AMH MOXKHO BBIOpPATh
ISl IOZapKoOB 2 aBTOPYUYKM U 3 GiOKHOTA?

. ‘ 4, 8
Boiuucaure: a) Pg; 6) Agy; B) Cy; .
Hokaxxure, 4TO AJA JIOOBIX HATYpAaJbHBIX 4Yuces B U n
(1 <k < n) cnpaBeAJINBO PaBEHCTBO k -C: =n -C:'_l.

c-10 ®opmyna 6uHoma HelotoHa

I

éapuanm

L

2.

3.

4.

Pasmoxxkure mo ¢popmyse 6unoma HeioToHa:

a) (x—1)% 6) (x+2*

Boruncaure xosddunuent npu a B pasioskeHun Beipaske-
10

HUSA (a + l) no dopmyse 6uaoma HrrioToHa.
a

Briuucaure cymMmmMy K0OadQHUIIIEHTOB
0 1 2 3 9
Cy+Cy+Cy+Cy + ... +Cg.

CKOJIBKO PAIIMOHAJBHBLIX UYJIEHOB COAEPIXUT PAa3joKeHUe
(J§ +T )% no popmysne 6unoma Hurorona?

75



Il é6apuanm

1. Pasnoxxure no dopmyse 6unoma HrioToHa:
a) (x +1)% 6) (x - 3)*%
2. quncnn'regxoa(mmunenw npu a® B pasioxeHun BBIpaXKe-

HUA (a + l) no ¢opmyise 6uaoma HeioToHAa.
a

3. Briumciaute cyMMy K03bODUIIMEHTOB
0 1 2 3 10
Cig ¥Cip PO+, F s 5,

4. CKOIBKO DPAIUMOHAJLHEIX YJEHOB COZEPKUT PAas3IOKeHHe
(«/5 + \/5)102 no gopmyne 6unoma HeroTona?

IIT eapuanm

1. Pasjoxxkure mo ¢popmyse 6uaoma HrioToHa:
a) (x-18% 6) (x+2>°
2. BoiumcauTe K03M@UIMEHT IPH a’ B PasJIOKeHNH BHIpasKe-
1

1
1

HUA (a +—] no ¢opmyse 6unoma HrrioToHa.
a

3. Briumciaute cyMmMy K03bDODUIIMEHTOB
0 1 2 3 12
Clot+Cla+Ch+Ciu+ ... +C5.

4. CKOJBKO paIllMOHAJBHEIX UYJEHOB COJEDXKHUT pPa3joKeHue
(«/5 - /5)19%° 116 popmyse 6unoma HeroToHa?

1V eapuanm

1. Pasmoxxkure nmo dopmysie 6uHoma HreroToHA:
a) (x+1)°% 6) (x- 3>
2. BoruncauTe Koaddunuent npu a® B pasnomxenun Beipae-
12

HUsA (a + l] no dopmyse 6nHoma HreroToHA.
a

3. Brrumciaure cymMmy K03hDODUIMEHTOB
0 1 2 3 11
Ciq FCi1 ¥Ciq HC,5 # sea #0550

4. CKOJBKO PallMOHAJILHBEIX UYJEHOB COAEPYKUT PAa3JIOMKEHHe
(ﬁ + «/5)1002 no dhopmyse 6uaoma HeroTona?

76



C-11* JdeneHne MHOrouneHos.

KopeHb mHorounexa

I 6apuanm

L.

Pasgenute yromxkom MHorousneH A(x) Ha mMHOroudugeH B(x),
VKa)KUTe HEeIOJIHOe JacTHoe Q(x) u ocraTtok R(x), ecmau:
a) A(x) = 2x3-5x2+5x -2, B(x)=x’—x-1;

6) A(x) = x*+2x3-13x%2-14x +24, B(x)= x?+x-2.

C nomoibsio cxeMbl 'opHepa paaaenute MHOroueH A(x) Ha
MHorouJeH B(x), yKa)XuTe HemoJHOe yacTHoe Q(x) u ocra-
Tok R(x), ectu A(x) = 4x* - 5x%— 14, B(x) = x + 2.

C nomommsio Teopembl Beay onpeaenure ocraTok R(x) ot ne-
JeHus1 MHorouwyieHa A(x) Ha MHorouseH B(x), ecau:

a) A(x) = 3x3— 4x%- 2x +1, Bx)=x-1;

6) A(x) = (x+2)° B(x) = x +1.

Muorounen Py(x) = x2+ax?+bx+12 npu gejgeHuu Ha (x — 1)
JaeT B ocTtaTKe 6, a mpu neaeHuu Ha (x +1) maeT B ocrar-
ke 12. Onpenenure KoaddunueHTsr a u b.

Pemnre ypaBHEeHUe:
a) 2x3-5x2-4x+3=0; 6)x*-5x+5x>+5x-6=0.

I éapuanm

1.

Paspenute yronkom muorousieH A(x) Ha MHOrouwieH B(x),
VKa)XKHTe HEeloJIHOe JacTHoe Q(x) u ocraTtok R(x), ecmau:
a) A(x)=38x3-2x2+7x-4, B(x)=x*+x-2;

6) A(x) = x*— 2x3-13x%-14x+24, Bx)=x%+x-2.

C nmomorinbio cxembl 'opHepa pasfenure MHOTOUJIeH A(x) Ha
MHOrouJieH B(x), yKaXuTe HEMOJIHOe YacTHoe @Q(x) u ocra-
ToK R(x), ecu A(x) = 3x*- 6x%-15, B(x)=x-2.

C nomo1rbio Teopemel Beay omnpezgenure octraTok R(x) ot ne-
JeHus MHorouwieHa A(x) Ha mHorouseH B(x), ecau:

a) A(x) = 5x3-4x2-12x -3, B(x) = x +1;

6) A(x) = (x - 1)°, B(x) = x - 2.

Muorounen P;(x) = x3+ax?+bx+12 npu gexeHun Ha (x — 1)
nIaeT B octaTke —12, a mpu neimeHuu Ha (x +1) maer B ocrar-
Ke —6. Onpegenure KoaddueHTE @ U b.

Pemure ypaBHeHue:
a) 2x3+7x%+2x-3=0; 6)x*-x3-Tx®+x+6=0.
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IIT eapuanm

1.

Paasgenute yroikom mHoOrouysieH A(x) Ha mHOroujgeH B(x),
VKa)KUTe HeINOJIHOe dacTHoe Q(x) u ocraToxk R(x), eciu:
a) A(x)=5x2—4x2+8x -2, B(x) = x?-2x +3;

6) A(x) = x*+4x3- 7x?-12x +24, B(x) = x®-3x +2.

C nmomomsio cxemsl 'opHepa pasaenuTe muorousieH A (x) Ha
MHOrouwiIeH B(x), ykakuTe HeIlloJHOe 4yacTHOe Q(x) u ocTa-
Tox R(x), ecim A(x) = 4x*-13x%+x, B(x)=x-2.

C nmomornsio Teopemsl Beay onpeaenute ocratok R(x) ot ne-
JeHus1 MHorouireHa A(x) Ha mHOroused B(x), ecau:

a) A(x) = 6x%+5x%— 6x +16, B(x) = x +2;

6) A(x)=(x-2° B(x)=x-1.

Muorounen Py(x) = x3+ax?+bx-18 npU JOeJeHUU Ha

(x + 2) naet B ocraTke 20, a Ha (x — 3) geauTrca 6e3 ocTaTKa.
Omnpenenure KoadduiieHTsI a u b.

. Pemiure ypaBHeHUe:

a) 3x3+4x%2-17x-6= 0;
0) xt+x3- 22— x+6=0.

1V eapuanm

1.
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Paspenure yronkom muorousgeH A(x) ma muorodwieH B(x),
VKa)XKHUTe HemoJIHoe yacTHOoe @(x) u ocraTtok R(x), ecau:
a) A(x) =4x3+3x%2-5x+3, B(x)=x%+2x-3;

6) A(x) = x*—4x3— Tx®+12x+24, B(x)=x?+3x+2.

C nomoinsio cxembl ['opuepa pasgennre MuorodseH A(x) na

MHoOrouJeH B(x), yKasKuUTe HEMOJIHOe YacTHOe Q(x) u ocra-
Tok R(x), ecim A(x) = 4x*—12x%+13x, B(x) = x + 2.

C nomoinsio TeopeMbl Beay onpeaenute octaTok R(x) or xe-
JeHUsA MHOroujeHa A(x) Ha mHorougen B(x), eciau:

a) A(x) = 6x3— 5x%— 6x — 16, B(x) = x - 2;

6) A(x) = (x +1)°, B(x) = x + 2.

M=uorousen Py(x) = x3- 2x%+ax +b npu Kenenun Ha (x-1

maetT B octaTke —12, a ma (x — 3) geaurca 6e3 ocrarka. Ompe-
meaute KoaddunueHtsr a u b.

Pemure ypaBuenue:
a) 3x%-14x*+13x +6 = 0;
6) x*+5x3+5x2—5x-6=0.



c-12 PaumoHanbHbie HEPABEHCTBA

I 6apuanm

PemuTe HepaBencTBo (1—2).

1 a) (- 2x+3)x-4>0; 6) T DE+I
(x - 5)

2x—1>l; 6) x 3 e 13 <0
x+3 x+3 x-1 x“+2x-3

2. a)

3. Pemute cucremy HepaBEHCTB:

2
x2-x-12<0 x+x-220 x| <2
) B)

4] 2
x*—4x+3>0; ) zt4<0; x’-x-62>0.

I 6apuanm

Pemute HepaBeHcTBO (1—2).

1 a) (x+2)(x -3 -4 <0; 6)9—(+£)—(’1C—)2_—22>0,
x —

2. a)2x+1<1; 0) % 8 i 24 <0
x -3 x—-4 x-1 x°-5x+4

3. Peminre cucteMy HEepaBEHCTB:

2
{x2+x—2>0 x"+2x-32>0 {|x|>4
a) B

6 +3
Pox-12<0; 5 <0 x*-x-12<0.

IIl éapuanm

Pemure mepaBencTBO (1—2).

2
1 a) (x+2(x+3)x—4)>0; 6) FHDE+D

x—-3
2. a)3x+1>_1; 6)x—1_ 3 . 9 S
x -3 x-4 x+2 x*-2x-8

3. Pemute cucteMmy HepaBEHCTB:

2
x2+x-12<0 x"-2x-820 lx-1|<4
a) B)

o) x—4<0; 2+x-380>0.
x+3
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1V eapuanm

Pemiute mepaBescTBo (1—2).

2
1. a) (x+2(x-)(x+4)<0; 6) W > 0.
X

3x—1<_1; 6).‘>c+3_ 8 i 23 > 0.
x+3 x-3 x+1 x*-2x-3

3. Pelure cucteMy HEepaBEHCTB:

2
x2_Tx+12>0 _ |* ~2x-320 (1411|>6
a) B)

6 -3
x’—4x-5<0; BE: <0; xX+x-30<0.
x+ 4

2. a)

C—-13* 3ameHa Heu3BecTHOro
NpM peLueHUM PauMOHANbHbIX HEePaBEHCTB

I gapuanm

Pemure HepaBeucTBO (1—3).
1. (x®2+22)°-2(x+1)%-1<0. 2. (x+2)(x+4)%(x+6) < -3.

12 5.
xz—x

3. x’-x-8+

Il 6apuanm

Pemure HepaBenctBo (1—3).
1. (x®-4x)°—(x-2°-16<0. 2. (x+1)(x+6)%(x+11) < —24.

12 5.
2+ x

3. xX’+x-8+

IIl éapuanm

Pemture nepasenctrso (1—3).
1. (x2-2x)2-2(x-1%2-1<0. 2. (x-1(x+2>(x+5)>-8.
3. x¥*-2x-4+ > 0.

(x - 1)°

IV eéapuanm

Pemute mepaBesucTtBo (1—3).
1. (P+40°-(x+22-16<0. 2. (x+5)(x+7)2(x+9) >-3.

3. x2+2x-9+—2 >0,
(x+1)

80



C-14*

3ameHa HEU3BECTHOro NMpU peLIeHUMU

MPPALMOHANbHLIX YPABHEHUA MU HEPaBEHCTB

I 6apuanm
1.

Pemure ypaBHEHUE:

+ +
8) 2/x—3 = x — 6; G)g_;—ﬁ&:*:z;
B)\/x”—?.\F‘ —2=0.
x x+1
2. Pemure HepaBeHCTBO:
8) y2x -1 > 2x — 3; gy 2u=2 /Z:i—wo;

2x -3
8x-2 40 [2*l 1330
x+1 3x -2

I 6apuanm

B)

1. Pemute ypaBHEHUe:

Je-2 Jx+1
a)3Jx—-4=14-x; 6 - = -3;
) )\/;+2 Jx
mJ"‘Hz\/ X _3=0.
x x-1
2. Pemnte HepaBEHCTBO:
a) J2x+1>2x-1; 6) 2x*3 _ [2x+38 4950,
3x -2 3x -2
B)‘/Zx—5_6\[x+1 ~1>0.
x+1 2x -5
III eapuanm
1. Pemrure ypaBHeHuHe: o
Jx +2 -1_ 3
a) 4.5x-1="T7-20x; 6 - =—-=
) )&-2 Jx 2
B)\/2x+1_3Jx—2 L9-o0.
x -2 2x +1
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2.

Pemure HepaBeHCTBO:

a)4Jx+5<x+8; 6)3x_1+ 3“’C_1—6<0;
2x +1 2x +1
g (B2 _g | 222 4¢9
x -2 8x -11

IV eapuanm

1. Pemrute ypaBHeHue: o i
x+1 -~ 2
a) 3,/10x-1=11-90x; 6) s i3
B) ‘/5;—-‘1—4\@+3—
x+2 3x -1
2. PeminTe HepaBeHCTBO:
a) 5x +4 < x +10; 6):?;:2— /ii:2—12<0;
) [2X=1 —12\[E+4 <0
x+3 2x -1
C—-15* 3apaum ¢ napameTpom

I eapuanm

1.
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HaiiguTe Bce 3HaUeHUS G, IPU KAXKAOM M3 KOTOPLIX J1000e
nencmwre.ubnoe YHCJIO X SBJIAETCSH PellleHueM HepPaBeHCTB

x%+(2a +1)x—z > 0.

Hal‘»imrre2 BCe 3HAUEHUA 4, IPU KaKAOM K3 KOTODHIX ypas-
HeHue x“+(a+1)x+9 =0 umeer aBa DPa3JIUYHBLIX KOpHA,
Goapmiux 2.
Haiigure Bce 3HAUEHHA d, HPU KaXKAOM U3 KOTODHIX HE
UMeeT peIlleHUH CHUCTeMa HEPABEHCTB

x?— (6a - 9x+9a*-12a >0

|4x — 5a|< 2

Haiigute Bce 3HAYEHUA d, IIPU KaXKIOM 3 KOTODHIX Ot
U3 KOpHeH _ypaBHeHHUS x2—(8a - 2)x +2a%- a — 3= 0 nono-
JKUTEJbHBIH, a APYroi 3aKJIIOUeH MEeXAY YucaaMu —2 u -1,



I 6apuanm

1.

Haligure Bce 3HaueHUA @, IPHU KaXKJAOM U3 KOTOPLIX Jito0oe
ngﬁCTBnTenLHoe YHCJIO X ABJSETCS pellleHrueM HepaBeHCTBa
x+Ba-1x+a>0.
Haﬁ;u«rre2 BCe 3HAYEHHUA @, IPU KAXKAOM U3 KOTOPHIX ypaB-
HeHne x“+(a —1)x +4 =0 umeeT ABa pPa3JIUYHBIX KOPHH,
MeHbIIUX —1.
Hajinute Bce 3HaueHUs a, IIPU KaXKJOM U3 KOTOPBHIX He
HMeeT pellleHUIl cucTeMa HepPaBEHCTB

x?— (6a+T)x+9a%+21a >0

|8x - 5a| < 2.

Haiinure Bce 3HauyeHUs a, NPU KAXKAOM U3 KOTODPBIX OJUH
13 KOpHEeil ypaBHEHUS x*+Ba - 3)x + 2a%-2a - 4 = 0 orpu-
IaTeJAbHBIN, a APYroM 3aKJIOYeH MeXKay uumciaamu 1 um 2.

III éapuanm

1.

Haiigure Bce 3HAUEGHUA a, IPU KaXJOM M3 KOTOPHIX J060e
IeHCTBUTEIBHOE YHCJIO X ABJISETCS PellleHrueM HepaBeHCTBa

+2a - 3)x+% > 0.

Hamuzrre2 BCe 3HAUEHUS A, IPU KaXKAOM M3 KOTOPHIX ypaB-
HeHue x“+(2a —1)x +4 = 0 uMeeT ABa pPa3JIUYHBIX KOpPHA,
MeHbIIKUX —1.

HaiiguTe Bce 3HaueHUs a, IIPH Ka)XJOM H3 KOTOPHIX He
MMeeT pellleHHil cucTeMa HepaBeHCTB

x’—(@da-49x+4a%-8a<0
|5x — 2a| < 4.

HaiiauTe Bce 3HAYEHHUA 4, IPU KaKJOM M3 KOTODHIX OAUH

U3 KOpHeil ypaBHeHHs x°—(4a —6)x+3a?-10a+8=0

OTPHUIIATEJbLHBIN, a APYro 3akJHUYeH Mexay uucaamu —1
u-2.

IV eapuanm

1.

2.

HaiinuTe Bce 3HaYeHHUs @, MPU KaXXJAOM U3 KOTOPEIX JH000E
IeMCTBUTEJBHOE UHCIIO X ABJISIETCA PellleHHeM HepaBeHCTBa
x+@Ba +2x—2a >0.

Haiinure Bce 3HAYeHUSA A, MPU KaKJIOM M3 KOTOPHIX ypaB-
HeHHE X°+ (2a +1)x +4 = 0 nmeeT nBa Pa3JHMYHBIX KODHH,
oonpux 1.
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3. Hadinure Bce 3HAYEHUS @, MPU KaKXIOM U3 KOTOPBLIX He
MMeeT PelIeHMI cucTeMa HEepaBEeHCTB

x?—(6a +2)x +9a®+6a <0
|8x—2a| < 4

4. Haiigute Bce 3HAUYEHUA &, TPU KaXAOM, U3 KOTODHIX OAHMH

U3 KOpHeii ypaBueHus x°+ (4da + 2)x + 3a“+ 8a — 3 = 0 mmoJo-

JKUTEJBbHLIN, a APYroi 3aKJI0UEeH MEXAY YUCJIaAMHU —3 U —2.

C-16 KopeHb crenenm n

I eapuanm

1. Bbxrmc.rm're

a)5+3/-64;  6)4+481;  B)42.48;

‘/\; n) (2 - 3/6)(4 +23/6 + 3/36).

2. YmpocTuTe BeIpaXeHUeE:
V3 +J_ 32 3
6 -v5.
)«/ + /32 )9—33;/3+3,/25

3. BriHecuTe MHOXKUTEJIb H3-1104 3HAKa KOpPHA:

a) 3,/24; 0) 4\/ 3a*, eciua > 0; B) 4\/ 5x%, ecu x < 0.

4. BHecuTe MHOMKHTENH IIOJ 3HAK KODHS:
a)23{/§; 6)b4/6, eciu b > 0; B)y‘{/_é, ecaun y < 0.

Il éapuanm

1. Brruuciure:

a) 4+ 3/-27; 6) 3+4/16; ) 3/4-3/16;

‘{ng m) [T +3)C3/49 - 337 +9).

2. YupocTurte BBIpa’KeHUe:
5-+3 61 3
a) ;  0) + 4/ 3.
Va5 - 217 16 + 43/3 +3/9 £
3. BrlHecuTe MHOMKHTEJIb M3-IIOJ 3HAKA KOPHS:

a) 3,/32; 0) 4 8b%, eciu b > 0; B) 4w/2y4, ecau y < 0.
4. BHecuTe MHOXXUTEJb IIOA 3HAK KODHSI:
a) 33§/§; 6)a4\/—2_, eciau a > 0; B)x4 5, ecau x < 0.
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III 6apuanm

1. Briuuciaure:

a)6+3/-125; 6)9-4/1296; ) 3/4-5/8;

180
r) ‘g; m (39 - 3[1)(3[81 + 3/63 + 3[49).
2, VopoctuTe BeIpaskeHUe:

«/_\/— 3
VErE O e Yeorye V0V

3. BriHecuTe MHOYKHUTEJID HU3-II04 3HAKa KOPHA:

a) %; 0) 4\/ 625a4b, ecau a > 0; B) 4\/32x4y5, ecau x < 0.

4. BHeche MHOXXHUTeJIb 1104 3HAK KOPHA:
a) 53/2; 6) 2b%/3a, ectu b > 0; B) 3yi/2x, ecam y < 0.

IV éapuanm

1. Borumciure:
a)7+3/-216; 6)9-4/2401; ) 4/3-4/27;
3128
W. m 7 +3[5)(3/49 - 335 + 3[25).
2. YopocrtuTe BhIpasKeHUe:
V5 -3
L L 10 +
Vs O T ym VoV

3. BriHEeCUTe MHOMKUTEJb U3- Ioa 3HaKa KOPHA:

a) ?{/_7_2; 0) 4\/256ab4 ,ecau b > 0; B) 4\/48x5y4, ecaun y < 0.

4, BHecuTe MHOXKHTEJb IO 3HAK KODHS:
a) 43/3; 6) 3a4/2b, ecu @ > 0; B) 2x4/5y, ecm x < 0.

C-17* DyHkums y = Ux

I 6apuanm

1. CpaBuuTe uucma 5/7 u 4\/15.
2. Cpasmure umcia 3/2004 — 3/2003 u /2005 - 3/2002.

3. Joxkaxkure, YTO QYHKIUA [ = 3,/ 5x + 7 Boaspacraromiad.
4. Pemute ypasmenue 315x — 8 +./2+x = /127 — x.
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Il é6apuanm

1. CpasHure umcna 3/9 u 4\/—13.
2. CpasuTe uucia 32004 — 3/2003 u 4/2002 - 4/2007.

3. Hoxkaxure, uto GyHKUUA Yy = 3,/1 — 4x yObIBaroIias.
4. Pemurte ypasHeHue 3 5x — 2 + /5 +2x = /129 - 2x.

II1 éapuanm

1. Cpasmute umcia 3/11 u ‘i/gé.

2. Cpasmure umcia 3/2003 — /2001 u 3/2002 - 4/2004.
3. Hoxkaxure, 4yTo0 QYHKUUA Yy = “\/a+—l BO3pacTamIasa.
4. Pemure ypasmenue 3/15x +38 +,/6+x = 5/-83 - x.

IV eapuanm

1. Cpasaure umcia 312 u ‘{[2?.

2. Cpasrure uucia 32004 — /2006 u 3/2007 - 4/2005.
3. Hoxakure, 4To QYHKIUA J = m yOnIBaloIias.

4. Pemwure ypasmenue 3/10x — 7 + /4 +2x = 3/-29 - x.

C-18 CreneHb ¢ pauuoOHAnNbHLIM NOKA3ATEsNEM

I 6apuanm 118

1. 3anumure B BuIe KopHsa: 22; 53; 34,
2. Ympocrure, IPUMEHUB (DOPMYJIBI COKPAIIEHHOTO YMHOMEHNS:

1)2 12 11 (1 n?
a) (m—nz) +(m+n2) ; 6) (m3+2n2) —(m3—2n2) ;
1 1 1 1 L
B) (m“— nz)(m4+n2); r) (m2+n)(m— m2n+n2).
112 (1 1)?
3. Brmuucaure (72—32) (72+32) .
4. Cokpatute ApPOGH —y .
x2—y2 1

5. Ymopocrure ((‘i/— 4\[—) + (4 = 4\/—) _ ) az +b2
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I 6apuanm

1. 3annmuTe B BUIEe CTEIEHHU: \/g; %/Z; 5\/ gh

2, Yupoctute, mpuMeHUB (QOPMYJIBI COKPAIIEHHOT'O YMHO-
HEHUA:

I 1 1)2 1 1)\
ay\m2+n) +\m2-n); 6) \m4—2n8) —\ m4+2n3) ;

1 1) 1 1 1 1
B)\m2-n4\ m2+n?; r) \m2-n)\m +m2n +n?).

1 1)2
3. Brorumciure| 62 + 22

8
|
<

4. CoxkpaTure apo6n

DN |
.

1
x2+y

-] ()

5. Ynpocrure (

IIl 6apuanm i 4 B

1. 3anummure B BuAe KopHA: 32; 5%; 43,
2. YopocTuTe, NMpPUMEHUB (OPMYJH COKPAI[eHHOTO YMHO-
KEHUA:

(1 1 (_ 12 1)\2 1 1)
a)\m*+n? n? 6) m4 3n3) +\m4+3n3) ;

1 11 1 1
B) (3m4— nz)(3m4+ nz) r) (m2+2n)(m— 2m2n+4n2).

{18
3. Boruuciure ((34+274) )(( 274) +12).

3
x2+y
11
x —x2y2+y

—

3
2
4. CoxkpaTture ApoOL

4 1 1
m3 —27m3n [m) 3

3m? + 33 n+93\/_ .

5. Ympocture
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1V eapuanm

1. 3anuimuTe B BUJAE CTEIIEHH: «/7 : :i/E; 4\/ 6°.
2. Yuopocrtute, npuMeHUB (GOPMYJIBI COKPAILIEHHOTO YMHOMKEHUS:

(1 1)2(1 1)2 (1 1)2(1 1)2
ay\m4-n2) -\m*+n2); 6)\m3+3n2) + \m3-3n2);

(o 2ni )i 2nt)s 1 (mi-sn)lmsominsond
B) m2-2n4)\m2+2n4); r) m2-3n)\m+3m2n+9n?.

1 1)2 (1 1)2
3. Breruuciaurte \(24-84) +8/\| 24+84) —8J.

3 3
x2 —y2?
1.1

x + x2y2+y

2 2
x3 + 23/ xy + 4y3 "3
5. Ympocrture oo, 2—[£] .
X

Yt -8yYx

4. Cokparture apo6n

C—-19* Mpeaen nocnepoBarenbHOCTH

I eapuanm

5n+2
1. a) IlpeacraBbTe NEPEMEHHYIO X, =

yKcjaa 1 0eCKOHEeYHO MAaJIoi.

B BHJE CYMMH

6) Yemy paBen lim x,?

n— +oo

2. HOJIBSYHCI: CBOMCTBaAMH npeneyioB, BBIYUCIINUTE IIpeae:

a) lim 3n+2; 6) lim 3n%+ 5n - 7.
n—s+00 n n—+00 2n -n+4’
2n-n+ 7 3n® -n+13,
B) lim AT — r) lim ————;
n—+oon +3n+2 n—++<>on+7n—1
3n
x) lim (Jn2+3n—Jn2+1); e) lim (1 +l) .
n—+oo n— +0oo n

3. a) [lokaxkuTe, YTO MepeMeHHas X, = 5 — n ABasAeTcsa Gecko-
HEe4YHO G6OJIBIIOH, MOJB3YACH OIpejesieHUueM OeCKOHEYHO
6osbmioit (Ha s3bike « M —N»).

6) Yemy paBen lim x ?

n— +oo
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I sapuanm

1. a) IlpeacraBbTe nepeMeHHyIO X, = B BHJAE CYMMBbI
yucjaa ¥ 0ECKOHEUHO MAaJIOi.

6) Yemy paBen lim x,?

n— +oo

2. HOJIB3YHCB cBOicTBAMHU IIpeneJjioB, BBIYNCJIIUTE IIpeneJi.

a) lim 2n+5; 6) lim ﬂ
n—s+too 1 n->+002n2+3n +2°
2n®+n -1 2n®-5n + 3,

B) lim ————; r) lim —/————;
n—o+on?+ 4n + 2’ n—+oon®+6n +11°

2
1) HEIPOO(\/n2+1 - \/n2+ 2n); e) lim (l +%) ".

n—+oo

3. a) lokaxxure, uTO MepeMeHHas x, = 3 + 2n ABnsAerca 6ecko-
HEYHO OOJIBIIION, IOJB3YsCH OIIpedesieHueM OeCKOHEeUYHO
Goabirroit (Ha a3biKe «M—N»).

6) Yemy paBen lim x ?

n— +oo

IIl 6apuanm

15n + 2

L. a) llpeacraBbre NMEpPEeMEHHYIO X, = s B BHUAE CYMMBI
n P
ypcjaa ¥ OECKOHEUHO MAJIOW.
6) Yemy pasen lim x ?
n— +oo
2. Ilonp3ysick CBOMCTBAMMU IIPe[EJIOB, BLEIUKUCJIUTE IIpPEene:
2 —
a) lim n+3 6) lim 2n°+n-10 |
n—+oo 5n—12 n—+oon +12n+20
8) lim 6n+5+4n—1; r) lim n+4n—10
n>+o0\2n -3 2n+3 n—+oo 5n2+n +21°

n— +oo n

n) nEI:lw(\[n2+ n- \/n2+11); e) lim (1 +3i)n.

3. a) [lokaskure, YTO NepeMeHHAsA X, = —T ABaseTcA Oec-
n+

KOHEYHO MAaJIOH, II0JIb3yACh OIpefiesieHrieM OeCKOHEeYHO Ma-
J0¥ (Ha A3BIKEe «E—N»).

6) Yemy paBen lim x, ?

n— +oo
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IV eapuanm

12n -5
3n+1

1. a) IlpeacraBbTe mEepeMEHHYIO X, = B BHJE CYMMH

yHucjga 1 0ECKOHEeUHO MAJIOW.
6) Yemy paBern lim x, ?

n— +oo

2. Hom:ayacr: CBOMCTBAMU MPENESIOB, BEIYUCIUTE Hpene.n:
a) lim 3n+7, 6) lim -2n3 +n-10,
n—+oo 4n — 5 no+oon?+12n + 20
s) lim 3n-1 +7n+1; r) lm n+5n—13
n—-+oo\ 2n + 3 2n -3 n—+oo—2n8 +7n+1

n

1
lim (yn2+11 — yn%+2n e) lim |1+—.
f-l) n—>+oo(‘/ J ) ) n—>+00( 2n)

3. a) [lokaxure, 4YTO NEepeMeHHAA X, = ABasieTcsa O6ecko-

3n +1

HEUHO MAaJjoH, Mo A}racx, onpejesieHueM 0ECKOHEUHO Ma-
JIO¥ (HA A3LIKE «E—
6) Yemy paBen lim x, ?

n— +oo

C—-20 Jlorapudmsl
I 6apuanm

1. IIpumeHUB cBOiicTBO JiorapudmoB, mpeobpasyiTe BHIpa-
JKeHue:
a) log (M -N), rape M > 0, N > 0;
6)log M%* rne M >0,0€ R.

2. Brrumcmure: i
a) log, 8; 6) log, a; B) 1g 10000;
r)log,, 5  m) logy, 1; e) Ine?%,

3. Brruuciaure:
a) log,, 48 +log,, 3;  6) log,, 484 —log,, 4;  B) 2"°%2%,
r) log, 125 1) 25'°€5(2 - V2) | glogs(2+2)

b4

log, 5

4. Beruucaure ,/(log, 5+16log, 2 - 8)-log, 2 +4log; 12,5.
5. CpaBHuTe uucjaa:

a) log, 5 u log, 6; 0) log'o,4 9u log0’4 8;

B) log, T ulog, 7; r) log, 3 u log,; 4

6. Moxaskute MpPpanMOHAJBHOCTH uuciaa log, 4.
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I 6apuanm

L

6.

IIpumeHuB cBOIicTBO JorapudmoB, mpeoOpasyiiTe BhIpa-
JKeHue:

a)log ,rueM>0 N > 0;
6)logauM°‘, rie M >0,ae R, aa#0.

Brruncaure:

a) log ; 27; 6) log, ‘—11; B) 1g 0,001;
r) log'o,5 2; 1) loggg 1; e) 1n e20%%,
Brerunciure: ——
a)log,, 16 +1og,, 9; 6)log,, 363 —log,, 3; B) 7 *7°%;
i log, 64; o 1610g4(5—~/5) +4log2(J5+ 5)

log, 4

Breruuciure J(log3 4+9log,3-6)-log, 3 + log4
CpaBHuTe umcia:

a) log, 8 u log, 3; 0) log0’5 Tu logo,5 9;
B) log,; 6 u log , 6; r) log, 2 u log, 3.
Hoka)kuTe UPPAMOHAJIBHOCT uucaa log, 3.

III éapuanm

1.

IIpumenuB gBOﬁCTBO JorapudmoB, npeobpasyiiTe BeIpake-
uue log , M*, ecnu:

a) M # 0; 60) M > 0; B) M <O0.
Beruucaure: 1

log .. 81; 6) log, —; 1g 1003,
a) 0g3 ) 0g6 \/—6_ B) g
r) log, 5 4 1) logggg 1; e) In e?*%.
Beruuciure:

a) 10g15 25 + 108'15 9; 6) IOgll 605 — logll 5; B) 2log2 25;

N log, 216 ) 510g25(J§-2)2 +3log9(\/§+2)2.

b4

log, 6
logg 5+2
Brruuciaure 2 ; ? 410823~ ‘/3)+ 910';3(‘/5 *3)
5 og36
CpaBHuTe umcia:
a) log; 10 u log, 15; 6) logo,3 5u logo,3 7
B) log, 7 u log, 7; r) log, 6 u log, 7.

Hokaxxure UppanMOHANIBHOCTD YucIa log, 7.
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IV eapuanm

1.

IIpumeHuB gnoﬁc'rno JorapudmoB, nmpeobpa3yiiTe BLIpaXKe-
Hue log M~ ecnu:

a) M # 0; 6) M > 0; B) M < 0.
Brrumuciaure:

a) log,, 32; 6) log, 71_5; 8) 1g (0,01)%;
r) log, 516;  m) logggs 1; e) In®",
Brruuciaure:

a) log,, 49 +log,, 4; 6) log,; 338 —log,; 2; 5) 585 26,
r M. x) 7log49(~/5-3)2 +410316(‘/§+3)2'

’

log, 3
(5log‘/§(3+‘/§) _ 4910g7(3—~/§)) . 2log3 73

4. Boruucaure TToR36 - %
5. CpaBHuTe uucJa:
a) log, 17 u log, 24; 0) log'o,1 6 u logo,1 4;
B) log, 8 u log, 8; r) log, 3 u log, 4.
6. Jloxa)kuTe MppanMOHAJIBHOCTb 4yucia log, 5.
Cc-21 MoxasarenbHbie

M norapuPMuyecKkue ypaBHEHHS

I gapuanm

Pemure ypaBuenue (1—3).

1.

92

x
a) (;) = 9; 6) 22 7= 8;
B) log, x = 3; r) logl(3x +1)=-2.
2
a) 3**1 - 3*=18; 6) log, x +log, x = 6;

B) logl (10g3 x) = —-1.

3
a) (lg x)2— lgx =2; 6) 32x-3_g gx-2_ 3;
3

S, [
log,(5x - 1)1

B) log, x —log 4=3; r)log,(5x-1)-
n) 5*-6-5*=3,8.



Il 6apuanm

PemuTe ypaBHenue (1—3).
x
1 a) G) - 8; 6) 32**1= 27;

B) log, x = 2; r) log, 4x +1) = -2.
3
2 a) 9" - 9%=172; 6) log, x — logy x = 2;
B) log,(log, x)=1.
2
3. a)(lgx)®—2lgx =3; 6) 26 1_7.2%* -4

5) log, x — log, 9=1; 1) log ,(5x —4)— 8
04— 6-47%=2,5.

IIl 6apuanm

Pemnre ypaBuenue (1—3).

x

1. a) (i) = 64; 6) 53% 1= 25;

B) logg x = -2; r) log, (2x +1) = -1.

4

2. a) 9*— 3% 2= 72; 6) log, x — logy x +logg, x = 3;

B) log,(1 +log, x) = 2.

2

3. a) 36— 5.6 = 6; 6) 3**7"-10.-3%*"*+3=0;

B) 32*71_ 32f1_1 =-1; r)log, x-3log, 4=1;

n) log ,(dx-3)-——> _1=0.

log,(4x —3) +3

IV eapuanm

Pemture ypaBuenue (1—3).
1. a) (%J = 125; 6) 6%~ %= 36;

B) log, x = -2; r) log, (4x-1) = -1.
5

_ 41 =
log,(5x-49-1
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2. a)4"-5.2"1= —6; 6) log, x —log,, x +logg x = 5;
B) log (1 +log, x) = 1.

3
3. a)25*+4-5%=5; 6) 210¥-5_9.2%*-3,4 = 0;

_ 3
B 23x 5_
) ghe-t g

n) log(4x - 3) -

=1 r) log, x — 2log 27 = -1;

4
_— ¢+
log,(4x -3) +1

C—22 MoxkasarenbHbie
u norapuPmMmuyeckue HepaBeHCTBa

I gapuanm

Pemute mepaBercTBo (1—3).

3x-5
1. a) 2°< %; 6) (0,2°< -0,2;  B) (é) > 4;

r) log, x > 2; m)log, ,(x+2)>-1; e) 4*%-13.4% > 12,

x x
2. a) (%) —6-(%) >-9; 6)3-9°-10-3"+32>0;

B) lg?x—1gx-2<0; r)log) ; x+2log, ;x—3>0.

1 4,5
3. a) 800 5, 6) 9°— 2.3+ ——1 >0,
3 - log, x 9% —2.3"+2
1 x
B) (2 - V3)* - 4. +1<0.
T ) (2+J§)
Il apuanm
Pemrure nepaBeHcTBo (1—3).
1 * x 1 1
1. =1 >9; 6) (0,5)* > -0,5; FEr g g
a) (3) ) (0,5 B) 37

r) logo,3 x<2; n) log§(2x +1) < 3;
e) 5%~ 21.5% < 20.

x x
2. a) (i) —4'[%) > —4; 6) 64" +7.8"-8<0;
B) lgzx—2lgx—3<0; r) log§’5x+log0,5x—2>0.
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log, 2,5 1

>1; 6)9°-6-3"+8+

n)(2+«/§)2"—4'[2 _lﬁ) +12>0.

III éapuanm

Pemure mepaBenctBo (1—3).

2x+5
1 a) 4*< 8; 6) (0,6)* > —0,6; B) G) <9;

a —_— >
log, x — 1 9*-6-3"+10

r) log, x < —1; n) log, ,(4x+2) > -1; e) 6~ 33-6*"%>18.

x x
2. a) {i) -6-(1) <-8  6)16*—2.4+1>0;

2
B) lg?x+lgx-2>0; r) log§,5x+log0’5x—6< 0.
log, 12,5
3. 8) 85120 <1, G)4*—4.2°43+— L
~log, x 45— 4.2*+5
B) (4-/15)**- 8 [ ) 1>0.
T
IV éapuanm
Pemmure mepaBenctso (1—3).
1. a) [‘—11 >2; 6) (0,7)*< -0,7;  B) 42*°1> >

r)log, , x > -1 n)log; (4x+1)< 2; e) 7*- 44 .72 < 35,

x x
2. a)[l -9-(%) >_8;  6)64"—4-87+4>0;

4

B) lg?x +21lgx - 3> 0; r) logg’sx—log0,5x—6<0.

) oz, 36 1

<1; 6)25"-10-5"+24 +

2x _ . 1 ¥ <
B) (4+4/15)>*- 8 (4_5) +1<0.

a >
2 —logg x 25*-10-5*+ 26
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C—23* «OpaHOopoAHbIe» noKasarenbHble
YPOGBHEHUS MU HEpPaBEHCTBA

I eapuanm

1. PemuTe ypaBHeHUe:
a) 27-2*-8.3%= 0; 6) 2**1—2%"1=32"*,
B)9:-4*-13-6"+4-9%=0.

2. Peirute HepaBeHCTBO:
a) 5x—1<5.3x—2; 6) 3x+3_2.3x+2>5x+2;
B)4-16"-7-12*+3-9* > 0.

Il é6apuanm

1. PemruTte ypaBHeHUeE:
a) 125.3% - 27-5%= 0; 6) 3**1-8* 1= 247,
B) 27-4*+8-.9°=30-6".

2. PemuTe HepaBEeHCTBO:
a) 3x—1>3.5x—2; 6) 2x+3_2x+2<3x+2;
B)4-9"-13-6"+9-4% <0.

IIT éapuanm

1. PemuTte ypaBHeHHeE:
a) 625-2*-16-5"= 0; 6) 3*~*-3%76=2%"3;
B) 4*71-13.6*+9"*1= 0.

2. Pemiute HepaBeHCTBO:
a) 671 < 22¥ -2, 6) 3*3-2.3*>9.5%;
B)12-9+12.16*< 25.12%.

IV eapuanm

1. Pemurte ypaBHeHUE:
a) 256-3"—81-4%=0; 6) 5*~3-5¥ 1= 2*"2,
B) 3-9771-30.6"+2.4**1= 0.

2. Periure HepaBeHCTBO:
a) 6°71 > g% -2, 6) 3¥*3-11-3<9.4%;
B)6-9°-13.-6"+6-4" > 0.
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C-24 FpanycHas U paauaHHas mepsl yrna
I 6apuanm

1. BesnuumuHa yria o BeIpa)XeHa B I'pafiycax, BLIPDA3UTE ee B pa-
auaHax, ecau: a) o = 180° 6) o = 30°.

2. BenuuuHa yriia o BRIpa)keHa B pagu- (21
aHaX, BRIDA3UTE ee B rpajgycax, eciau: [Bl [T

T 2n
a)o=—; 6)o="—. C
3 3

3. Touka C penut nyry AB efuHUYHONI )4 =
OKPY’XHOCTH Ha JB€ PAaBHbIE YACTH, P \
atouku M u N genar ayry AB Ha {44
TpH paBHBIe yacTu (puc. 21). Onpezne- [ 7
aure BeauuuHy yriaa: a) AOC B rpa-
nycax; 6) AON B paguaHax. Puc. 21

4

RY

Il 6apuanm

1. BesmuuHa yria o BeIpaskeHa B rpajiycax, BEIpa3uTe ee B pa-
IuaHax, ecau: a) o= 90°% 6) o = 270°.

2. BeauumnHa yria o BeIpakeHa B pajuaHaX, BEIPDA3uTe ee
B rpasycax, ecjam: a) o = %; 6) o = %

3. Touxka C genut ayry AB eZUHWYHOH OKPY’KHOCTH Ha JABeE
paBHBIe yacTH, a Touku M u N penar pyry AB Ha Tpu
paBHBIe yacTH (cM. puc. 21). OnpenesnuTe BeJIUYUHY yria:

a) AON B rpagycax; 6) AOC B paguaHax.

IIIl sapuanm

1. Besnnuuna yriia o BeIpa’keHa B rpajiycax, BEIDA3UTe €€ B pa-
AuaHax, ecam: a) o = 60°% 6) o =120°

2. BesuuuHa yrja o BbIpa’keHa B pajuaHaX, BEIPDA3UTE ee
B rpajgycax, €cJu: a) o = %; 0) o = —3-45

3. Touxka C pmenut ayry AB eAMHWYHOHN OKPYXHOCTH Ha ABe
paBHBIE YacTH, a Touku M u N penar ayry AB Ha Tpu
paBHbIe yacTH (cM. puc. 21). Onpenennure BeJUUYUHY yria:
a) AOM B rpaaycax; 6) AOC B paguaHax.

IV sapuanm

1. Beanuuna yria o BeIpa’keHa B IpaJycax, BBIpasuTe ee B pa-
JuaHaXx, ecau: a) o = 45°% 6) o =135°.
2. Besrmuuua yrijia o BeIpa)keHa B paJgnaHaX, BBIPA3UTE €€

.4 3n
B rpagycax, ecliu: a) o = E; 0) o = =
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3. Touka C genutr ayry AB eIUHUYHON OKPYKHOCTH Ha JBe
paBHBIe YacTH, a TOUKU M u N pensar ayry AB Ha Tpu
paBubie yacTu (cMm. puc. 21). OnpezenuTe BeJIUYNHY yIJIa:
a) AOC B rpaaycax; 6) AOM B paguaHax.

C-25 3anuch yrnoB, 3afGHHBIX TOUKAMH
eAMHUYHOMU OKPYIKHOCTH

I e6apuanm

1. Ha eguHMUYHOM OKPY’KHOCTU OTMEYEHBI TOUKM, COOTBET-
CTBYIOILIIME yrjiaM O ¥ [}, 3aKJIIOYUEHHBIM B IIDOMEXKYTKE OT
0° mo 360° (puc. 22, a). BripasuTe 0. u B B rpagycax.

2. Ha eauHWYHOH OKPYXKHOCTH OTMEYEHBI TOYKH, COOTBET-
CTBYIOILI[E yIJaM O U [, 3aKJIIOUeHHBIM B MPOMEXYTKe oT 0
oo 21 paguas (puc. 22, 6). Beipasure o u J B paguaHax.

3. Ha eaMHWYHOH OKPYKHOCTH OTMEYEHBI TOYKH, COOTBET-
cTBylomue yriam o u B (puc. 22, g). 3anuinre Bce Takue
yrael O ¥ B, UCHOJB3YS TPagyCHYIO Mepy.

4. Ha eguHNYHOM OKPY>XXHOCTH OTMEUYEHBI TOUKH, COOTBET-
crBylomue yriaam o u B (puc. 22, 2). 3anuimnuTe Bce TaKkue
yriael O U B, UCHOJB3YS PagUaHHYIO MEpPY.

ST T, 1 T

of el L 10| Dt L[ oL id | | o] st
/ N / N yd A /] AN
/ N ' A\ Y.
\ | © 1 Nl L )x ] N19 [ x| N\ |9 | )=
HER RN
Puc. 22

Il éapuanm

1. Ha eguHUYHON OKPYKHOCTH OTMEUYEHbl TOYKH, COOTBET-
CTBYMIOILI[ME yrjaM O U 3, 3aKJIIOUYEHHBIM B IIPOMEIKYTKE OT
0° xo 360° (puc. 23, a). Beipasure 0. u B B rpaaycax.

SRR T -

a)| |y} 6) |y] B) glYt | |y}
BTN AT ARNEFZaRN
/ \ T8/ Ye | | ‘N4 \,
HUENVEARVNEEDORNCEEVEENEENE
N | > N NV BN/
|
Puc. 23
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2. Ha eguHuM4HON OKPY’KHOCTHM OTMEYEHBI TOYKH, COOTBET-
CTBYIOLI[MIE YIJIaM O U [, 3aKJII0UEHHBIM B IIPOMEKYTKe oT 0
mo 2n paguaH (puc. 23, 6). Beipasute o u f B paguanax.

3. Ha eguHMUYHOII OKPYXHOCTH OTMEYEHEI TOYKH, COOTBET-
cTBylomue yriaam o u B (puc. 23, 6). 3anumuTe Bce Takue
yIJBL O 4 B, UCIIOJIB3YA I'PALYCHYIO MEPY.

4. Ha eguHUYHOM OKPYKHOCTH OTMEUYEHBHI TOUYKHU, COOTBET-
crByomue yraam o u B (puc. 23, 2). 3anumure Bce Takue
yIJIBl O ¥ B, MCIOJAB3YsS PAAHUAHHYIO MEpPY.

IIl 6apuanm

1. Ha eguHUYHOI OKPYKHOCTH OTMEYEeHLI TOYKMH, COOTBET-
CTBYMOILIIME yrjaM O ¥ [, 3aKJIOYEHHHIM B IIPOMEKYTKE OT
0° mo 360° (puc. 24, a). Bripasute o0 u B B rpaaycax.

2. Ha eguHNYHOM OKPYXXHOCTH OTMEYEHEI TOYKH, COOTBET-
CTBYIOII[E yIJaM O U [, 3aKJII0YeHHBIM B IPOMEXyTKe oT 0
Zo 2n paauas (puc. 24, 6). Beipasute o u f B pagnanax.

3. Ha equHMYHOM OKPYXHOCTH OTMEUEHLI TOUKH, COOTBET-
crBylonue yriaam o u [ (puc. 24, ¢). 3anuimuTe Bce TaKue
yrael O ¥ B, UCIIONB3YsA FPAfyCHYIO Mepy.

4. Ha egMHUYHON OKPYIKHOCTHM OTMEUYEHbI TOYKHU, COOTBET-
cTBylomiue yriaam o u B (puc. 24, 2). 3anumuTte Bce Takue
yIaBL O 4 B, UCIIONIB3Ysl PAJUAHHYIO Mepy.

0 |yd o) |l B)| | yho | |y4
AT ™Ne L AN L AN dh
[ Y \ '\ Y
o | Jx N[99 | J=|B\ |9 | J=x ANNE
] T
Puc. 24

IV eapuanm

1. Ha eguHUYHOII OKPYKHOCTH OTMEYEHBLI TOYKM, COOTBET-
CTBYIOII[ME YIJaM O U [, 3aKJIIOUEHHBIM B IIPOMEXKYTKE OT
0° mo 360° (puc. 25, a). BeipasuTe o u B B rpagycax.

2. Ha egyHUYHO# OKPY’KHOCTH OTMEUYEHBI TOUYKH, COOTBET-
CTBYIOII[ME YIJaM O U B, 3aKJII0OUeHHBIM B IPOMEXYyTKe oT 0
zo 2n paguaH (puc. 25, 6). Beipasure o u f B paguaHax.

3. Ha eguHUYHOI OKPYIKHOCTH OTMEUYEHHI TOUYKH, COOTBET-
cTByiomue yriaam o u B (puc. 25, 6). 3anumure Bce Takue
yrael o0 ¥ B, UCHONB3YsI TPAAYCHYIO MepY.
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Puc. 25

4. Ha eguHUYHON OKPYKHOCTH OTMEUEHBLI TOUKM, COOTBET-
cTBylomue yriaam o u P (puc. 25, 2). 3anuiuTe Bce Takue

C—-26

yrasl O U B, UCIOJB3ys PagUaHHYIO Mepy.

I gapuanm

1.

OnpenenntTe CHHYC M KOCHHYC OCTPOroO
yrja O IpAMOYTrOJBHOrO TPEeyroJbHHKAa
(puc. 26).
Ha eguHMYHO#I OKPYKHOCTH OTMEUEHBI
TOYKH, COOTBETCTBYIOIIME yriam o, B, Y
u ¢ (puc. 27). Onpegesure sHaAUYEHUS CHU-
Hyca U KOCUHYyCa KaXJAOr'0 M3 3TUX YIJIOB.
HN3obpasure Ha eZUHUYHONI OKPYIKHOCTH
TOYKH, COOTBETCTBYIOIIME BCEM TaKHM
yrijam o, A4 KaXJA0ro u3 KOTOPHIX CIpa-
BeJJINBO PaBEHCTBO: 5

2

a) sino = —; 0) sina=——é—;

DN | =

B) COS Ol = —; r) coso = —1.

w|§ﬂ

3anumiuTre Bce TaKue yrJiasel Q.

Il 6apuanm

1.

Omnpenennte CUHYC U KOCHUHYC OCTPOrO
yria O NpAMOYTOJBHOTO TPEYroJbHHUKA
(puc. 28).

Ha eguHUYHOH OKPYXHOCTH OTMEUYEHBI
TOYKH, COOTBETCTBYIOLIHE yriam o, B, Y
u ¢ (puc. 29). Onpegenute 3HAYEHUSA CU-
Hyca M KOCHHYCA Ka)XJIOro M3 3TUX YIJIOB.
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3.

N3o06pasute HA €JUHHUYHON OKPYXHOCTH TOYKH, COOTBET-
CTBYKOIIIME€ BCEM TAKHM yrJjam O, AJA KaxXJa0ro u3 KOTOPHBIX
CIIpaBeJINBO PaABE€HCTBO:

. 3 . 1 V2
a) sino = ?; 6) sino = _E; B)cosa =1; r)cosa = e
3aluIInTe BCe TaKHue yrJjbl Oo.

III 6apuanm

L

2.

IV éapuanm I

Onpesennte CMHYC M KOCHHYC OCTPOTO
yria o MpAMOYTOJbBHOTO TPEyroJbHUKA
(puc. 30). .
Ha eguHHMYHON OKPYXHOCTH OTMEUEHBI P
TOYKH, COOTBETCTByIOIiME yrjiam o, B, y ||

u ¢ (puc. 31). Onpegennre 3HAUYEHUA CH- ﬁz
Hyca H KOCHMHYyCA KayXJO0ro M3 3TUX YIJIOB.

N306pasutTe Ha €AUHUYHON OKPYIKHOCTH
TOUKH, COOTBETCTBYIOI[E BCEM TAKHM

yriam o, AJsl Ka)KJ0ro u3 KOTOPHIX CIIpa- |
BeJJINBO PAaBEHCTBO: B/ \\’(L_

V2

; 6) sina
2

N
NPS

V\

Puc. 30

a) sino =

L (o [ J
V3 ™_| /¢
z I 1

1
B) cosa=—2—; r) coso = —

danmumuTe Bce TaKue yrJisl O.

1.

OmpefesinTe CHHYC M KOCHHYC OCTPOTO 7
yria o IPAMOYTOJLHOTO TPEYroJbHHUKA m o>
(puc. 32).

Ha eauHHYHO! OKPYXXHOCTH OTMEUYEHBI /7

N
N
S|

TOYKH, COOTBETCTBYIOII[HE yrjam o, P, Y
1 ¢ (puc. 33). Onpenenure 3HaAUEHUA CH-
HyCa M KOCHHYCA Ka’XJOTro M3 3THUX YIJIOB. Puc. 32

HN3o6pa3uTe Ha €IUHUYHON OKPYKHOCTH
TOUKH, COOTBETCTBYIOII[ME€ BCEM TaKuUM | |B
yriam o, A KayXAOro U3 KOTOPHIX CIIpa-
BEJIJINBO PaBEHCTBO:

N
<
J

{
1; 6) sina = — X2 \\

2
J2 1 —TY
B)COSG=?; r)cosoc=—§.
3anuIiiuTe BCce TaKuUe YIJIBI O Puc. 33
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C-27 Dopmynbl gana sino U coso

I apuanm

1. Briuumciaure coso, ecau sino = — g, 3;“ <a < 2r.

2. HMoxakuTe, YTO AJA JIOOGBIX O CIIPABEAJIMBO DPABEHCTBO

sin(t — o) = sinoa.

3. Broruuciaure [sin l‘li_n — cos 137“) - sin (—2,5m) : cos (— 2%)
4. Beruucaure 1-sina + 1+ Sma, €cJIM coS Ol = — E
1+ sina 1-sina 3
Il eéapuanm
1. Brruuciaure sino, ecjan coso = — %’ g <o<mr.

2. JToxaXuTe, YTO AJA JIIOOBIX O CIIPaBEeJJIMBO PABEHCTBO
cos(m —a) = —cosa.

3. Brluuciure (sin 245 —cos li—n) -sin(-3,5m) : cos (— 28?“)

1-cosa 1+ cosa . 2
4. Brruuciaure + , ecjau sino = — =,
1+ cosa 1-cosa 5

IIl eapuanm

1. Bpiunciure cos o, ecan sino = — %, n<o< 3?1:

2. Hoxaxurte, YTO s JIOOBIX O CIIpABEAJINBO PaBEHCTBO
sin(3n +a) = —sina.

3. Belunciure (cos ZOTE — sin ”TnJ - sin(-27,57) : cos (— 3%]

l-sina 1+sina . 2

4. Broruuciure — - : :|sinal, ecimcoso ==,

3 l+sina 1-sina 7
n

— < o< 2m.
2

102



IV eapuanm

1. BrruucianTe sin o, ecJau coso = — %, nt<oa< 3?“

2. I[OR&?RI(ITG, YTO AJIA JIIOOBIX O CIIpaBeJJINBO PaBEHCTBO
cos (3t + o) = —cos Q.

3. Berumciaure (cos ”Tn + sin Zan) - sin(-31,5m) : cos (— %J

. 2
4. BoiuuciuTe :|coso.|, ecu sino = o

1-cosa _J1+cosa
T <oa< .
2

1+cosa l-cosa

C—-28* ApKCcUMHYC U GPKKOCUHYC

I 6apuanm

1. N3o6pasuTe Ha eAMHUYHOH OKDYKHOCTH BCE€ TOUYKH,
.1 . 1
COOTBETCTBYIOII[HE yrJjaM 0 = arcsin 3’ B = arcsin “3 )
1
Y = arccos 3 ¢ = arccos| — 15

2. Brerumciamure: 5
a) arcsin 5; 0) arcsin0; B) arccosl; r) arccos (— —5—)

Yupocture (3—4).
3. a) sin (arcsin %), 6) cos (arccos %),

. 4 . 3
B) sin (arccos E)’ r) cos (arcsm (— E) ]

4. a) arcsin (sin %)’ 0) arccos(sin0,6);  B) arcsin(sin 3).

I 6apuanm

1. M306pasuTe HA EAUHUUYHON OKPYXXHOCTH BCE€ TOUKH,
.1 . 1
COOTBETCTBYIOII[HE YyrJjaM O = arcsin 7 B = arcsin| — 1)

1
= arccos —, = arccos| ——|.
i e ( 4
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2. Brorumciawnre: 5
a) arcsinl; 0)arcsin (— ?3), B)arccos 0; r)arccos (— %]

Yupocture (3—4).

3. a) sin (arcsin% ; ©0)cos (arccos %),

. 3 . 4
B) sin (arccos 5 ; T)cCos (arcsm (— g)) .

4. a) arcsin (sin g ; 06) arccos(sin0,7n);  B) arccos(cos 4).

II1 eapuanm

1. N306pasuTe Ha eJUHHUYHON OKDPYXXHOCTH BCE€ TOUYKH,
COOTBETCTBYIOIIIME yrIJlaM O = arcsin g, B = arcsin (— %),
2
= arccos —, () = arccos|—=|.
Y 3 ¢ ( 3)
2. Broruuciamnre:
a) arcsin g; 6) arcsin (— %), B) arccos 3/2—5—; r) arccos (-1).
Yupocture (3—4).

3. a) sin (arcsin %), 6) cos (arccos g),

; 5 ; 12
B) sin]arccos— |; r) cos|arcsin|—— ||[.
13 13

4. a)arcsin (sin 2%), 6) arccos (sin 0,87n); B) arcsin (sin 2).

IV eapuanm

1. N3obpasuTe HaA €eAUHUYHOH OKPYIKHOCTH BCE€ TOUKH,
. 8 . 3
COOTBETCTBYIOIIIME yIJlaM ¢, = arcsin n B = arecsin| - .

Y = arccos " ¢ = arccos | — s
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2.

Brrumcianre:

a)arcsin %; 6) arcsin(-1); B)arccos %; T) arccos (— ?)

Yopocrure (3—4).

3. a) sin (arcsin %), 6) cos (arccos g),

: 12 8 5
B) sin|arccos — |; r) cos|arcsin|—— |[|.
13 13

4, a) arcsin (sin %ﬁ), 6) arccos(sin0,91); B) arccos(cos 5).

Cc-29

I 6apuanm

1.

OmnpenesinTe TAHTEHC ¥ KOTAHI'E€HC
OCTPOTrO yrJjia O IPAMOYrOJHLHOTO
TpeyroJabHuKa (puc. 34).

Ha egmHNYHON OKPYXHOCTHU OT-
MeuYeHLI TOYKH, COOTBETCTBYIO-
mue yriaam o, B u y (puc. 35).
OmpegennTte 3HaUYeHUA TaHreHca
H KOTAHIeHCa 3THX YIJIOB.

M300pasuTe Ha eQUHIYHON OKPYK-
HOCTH TOYKH, COOTBETCTBYIOIIUE
BCEM TAKHUM yrJjaM O, OIS Kax-
JOro M3 KOTOPBLIX CIpaBeAJINBO

PaBEHCTBO:
a)tga=-1; 6)tga=—,3;
B) ctga = 0; r)ctga=—§.

3anuinmunTre Bce TaKue yIrJabl O.

I éapuanm

L.

2.

OmpenennTe TaHreHC ¥ KOTAHTEHC
OCTPOTO yIJIa O IPAMOYTOJLHOTO
TpeyrojbHUKa (puc. 36).

Ha eguHMYHOM OKPYKHOCTH OT-
MeYeHbl TOUYKH, COOTBETCTBYIO-

TaHreHc N KOTAHreHc yrna

e

Puc. 34

Puc. 36
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mue yriaam o, B u y (puc. 37).
OnpenennTe 3HAYEHUA TaHTeHCA
M KOTAHTeHCA BTHX YIJIOB.

WN3o6pasuTe Ha eAUHUYHON OKPYK-
HOCTH TOUYKM, COOTBETCTBYIOII[HE
BCEM TaKHUM yrjaM O, AJIA Ka-
JOTr0 13 KOTODHIX CIPaBEeLJINBO

PaBeHCTBO:
a) tgoa = 0; 0) tga=—§;

B)ctga=-1; r)ctga= —w/g.

3anumunre Bce TaKHe yriasl O.

IIl éapuanm

1.

2.

OmnpegesinTe TAHreHC U KOTAHTEHC
OCTPOTO yrJja O IPAMOYTroJLHOI0O
TpeyrojbHuKa (puc. 38).
Ha egnHnYHOI OKpPYI)XHOCTH OT-
MeYeHBI TOYKH, COOTBETCTBYIO-
mue yriaam o, fp u y (puc. 39).
Onpenennre 3HaUYeHHUs TAHTEHcA
M KOTaHreHCca 3THX YIJIOB.
W306pasuTe Ha eMUHUYHOIR OKPY K-
HOCTH TOYKH, COOTBETCTBYIOIIIHE
BCeM TAKMM yrJjlaM O, AJIA KaxK-
IOr0 M3 KOTOPHIX CIpaBeIJINBO
PaBeHCTBO: J—

3

a) tgo = 0; 0) tga=—3—;

B)ctga =1; r) ctga = ﬁ
3anumuTre BCe TaKHE YIJBI .

IV eapuanm

1.

2.

OnpepennTe TAaHTeHC U KOTAHTEHC
OCTpPOr0 yIJIa 0. IPAMOYT'OJbHOTO
TpeyrojbHuKa (puc. 40).

Ha egnHMYHOI OKDYXHOCTHU OT-
MeYeHBI TOYKH, COOTBETCTBYIO-
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mue yriaam o, B u y (puc. 41). [ -1 (Ix 2 1
Onpefenure sHaUeHUS TaHTeHcA | EK N
1 KOTaHreHCa 3THUX YIJIOB.

3. M3o0pasure Ha eIMHNYHON OKPYK- N
HOCTH TOUKH, COOTBETCTBYIOILIHE o Y
BCEM TAKHM yIJIaM O, AJIA KasK- \ N
JOr0 M3 KOTOPBIX CIIPaBEIJIUBO
PaBEeHCTBO: B

a) tga =1; 6) tg o = |/3; !

B)ctgo=0; r)ctgo = ? | 1=V3 1

3anuimuTe Bce TaKHe YIrJabsl O. Puc. 41

s

|
—
L

dl

¢-30 Dopmynbl ana tgo u ctgo

I s6apuanm

1. Beruucawnre sina, tg o, ctg o, ecau coso = — %, g <o<m.

2. Buiuuciaure (tgo +ctga)-cosa, ecau sina = 0,4.

3. loka)kute paBeHCTBO (tgCCo) - Dictg(@ +5m) - 1) _ -1, mgna

(tg(o — 4m) — N)(ctg(-a) - 1)
TeX O, AJIA KOTODPBIX OIIpeleJieHa JieBasd YaCThb DPaBE€HCTBA.

I 6apuanm

1. Breruuciaure cosa, tg a, ctg o, ecaun sina = — %, n<o< §ZE
2. Berumciure (tg o +ctg o) - sina, ecau coso = —0,6.
3. HokaxxuTe paBeHCTBO Gglo +Tn) + DictgCo)+ D) _ -1, gna

(tg(—a) + D(ctga + 1)
TeX O, AJIA KOTOPBIX OMpejeJjieHa JieBas YacThb pPaBEHCTBA.

IIIl 6apuanm

1. Bruiuuciawnre sina, cosa, tg o, ecanctg o = — %, g <o<m.
2. Brrumcanre (tgo — ctga) : (sina — cosa), ecan

sinot +cosa =1,2. ; . g .
3. IokakuTe paBEHCTBO Cgl—0) = Bictg(x —Ix) + 1) =1, gnsa
(tg(o + 3m) + D(ctg(-a) — 1)

TeX O, AJIA KOTOPBIX OIIpeaesieHa JieBad YacThb paBeHCTBA.
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IV e6apuanm

8 3n

1. Beruucawnre sina, cosa, ctg o, ecan tg o= — E’ ?< o <21

2. Broruuciaunre (tgo — ctgo) : (sino + cosa), eciau

sina —cosa = -1,2.

3. Iloxa)kuTe paBeHCTBO (tg(-0) + icte(o —Br) ~1) _ 1, ana
(tg(a + 5m) — 1)(ctg(-a) + 1)

TexX O, IJs KOTOPHIX OIpeje/ieHa JeBas YacTh PaBEHCTBA.
C-31* ApPKTAQHreHc ¥ apKKOTAHIeHC
I 6apuanm
1. N300pasnTe Ha eIUHHUYHON OKPYYHOCTH TOUKH, COOTBET-

7 3 3
CTBYIOII[HE yrJjiaM O, = arctg e B = arctg (— Z)’ Yy = arcctg "
¢ = arcctg | - ki
1)
2. Breruuciawnre:

a) arctgl; 0) arctg \/g; B) arcctg (—1); r) arcctg (— ?]
3. Brrumciure:

12 15

a) tg|arcctg — |; 6) ctg|arctg| —— ||;

) oen{ome(-2]
. 4 3
B) sin (arctg (— 5])’ T) cos (arcctg Z)
4. Bruiuumciure cos (arctg a).

Il sapuanm

1.

N3ob6pasnte Ha €ZUHUYHON OKDYKHOCTH TOUYKH, COOTBET-

5 1 1
CTBYIOIIME yrJjaM O = arctg " B = arctg| - 2/ Y = arcctg 7
¢ = arcctg | - 4l

Brruncanre:
a) arctg(-1); 0) arctg (— ‘/—35-), B) arcctg 1; r) arcctg (-\/5)‘
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3. Briuuciaure:
3 5
t tg—|; 0) ct tg|—— ||;
a) g(arcc g7) )c g(arc g( 11)]

. 5 4
tg — |; tg|-=||.
B) sin (arc g 12) T) cos (arcc g( 3)]

4. Brrumcaure sin(arcctg a).

IIT 6apuanm

1. N300pasuTe Ha €SUHUYHOH OKPYKHOCTH TOUYKH, COOTBET-
5 2 2
CTBYIOIIME yrJjaM O = arctg 5’ B = arctg| - 5 , ¥ = arcctg g,
¢ = arcctg —g :

2. Briuuciaure: J3
a) arctg 0; 6) arctg V3; B) arcctg ?; r) arcctg (- «/—é).

3. Brrumciamure:
a) tg | arcctg T > 6) ctg aTCth ;
8 12

B) sin (arctg %), r) cos (arcctg (— %)] .

4. Beriuuciure sin(arctg a).

IV eapuanm

1. N300pasuTe Ha €IMHHUYHONH OKPYXHOCTH TOYKH, COOTBET-
1 4 4
CTBYIOIIIUE yrJjaM O = arctg 3’ B = arctg| - 3 ) Y = arcctg r

¢ = arcctg —% .

2. Brluucawnre: J3
a) arctg (- \/§); 6) arctg ?3; B) arcctg 0; r) arcctg V3.
3. Brluucaure:

13), _12).
a) tg (arcctg EJ’ 0) ctg (arctg ( T D,

B) sin (arctg (— %)] : r') coS (arcctg —15—2)

4. Brryucaure cos (arcctg a).
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Cc-32 KocuHyc cymmbl

M KOCUMHYC PA3HOCTU ABYX YIJOB.
CuHYC CyMMBblI U CMHYC PA3HOCTM ABYX YrJOB

I 6apuanm

1.

Brruucaure:
a) cos 54° cos 6° — sin 54° sin 6°;
3n

3n T LT
6) cos — cos — + sin — sin —.

10 20 20 10
Ynpocture BbIpa)keHue

sin (3x + 2y)cos(x + 2y) — sin (x + 2y) cos (3x + 2y).

sin13°cos 47°+sin 47°cos 13°
cos 98° cos 38° + sin 98° sin 38°
sin 58°cos 52° + sin 52°cos 58° - sin 48° +cos 48°
cos 68°cos 42° — sin 42° sin 68° cos 24° —sin 24°

Haiigure HanMeHnblllee M HanboOJIbIlIee 3HAYECHUS BHIpaKe-
HHA sin x + cos x.

Brrunciaure

CpaBHure

Brruuciaure sin (arcsin 0,6 + arcsin %)

Il é6apuanm

i

Brruunciaure:
a) cos 72°cos 42° + sin 72° sin 42°;

4 2n .. 2n .. W
6) cos — cos — — sin — sin —.
5 15 15 5

YinpocTture BhIpakeHNe
sin(2x + 3y)cos (x — 3y) + sin (x — 3y)cos (2x + 3y).
sin 54° cos 24° — sin 24° cos 54°
c0s57°cos 27°+sin57°sin 27°
sin 59°cos 61° + sin 61° cos 59° sin 36° +cos 36°
cos 58°cos 62° —sin62°sin 58°  cos18°—sin18°

Haiignre HanMeHblllee M HauboJblllee 3HAYEHHUS BBIPaXe-
HUA sinx — cos x.

Brrunciaure

CpaBHure

. .. D .
Brruuciure sin (arcsm Tl arcsin0,8 |.
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II 6apuanm

L

. Briumciaure

Breruucaure:
a) sin28°cos17°+ sinl17°cos 28°;

YopocTuTe BHIpa)keHHe
cos (3x — 2y)cos (x — 2y) + sin (8x — 2y) sin (x — 2y).

cos 59° cos 29° + sin 59° sin 29°
sin 73°cos 43° —sin 43°cos 73°

sin67°cos 73° +sin 73°cos 67° - sin 36° +cos 36°
cos 55° cos 65° — sin 55° sin 65° 1 — cos 72°+sin 72°

CpaBHure

Haiiznre manMenbliiee u HauboJiblllee 3HAUEHUS BEIpake-
HUA \/5 sin x + cos x.

Brrumcaure cos (arccos :—:2; + arccos 0,8).

IV éapuanm

L

Brrunciaure:
a) sinl111°cos 21° - sin21°cos111°;

6) sin T cos an + sin i cos =,
7 21 7

YnpocTuTe BhIpasKeHHe
cos (bx — 2y) cos (x — 2y) + sin (5x — 2y) sin (x — 2y).

cos 23°cos 22° — sin 23° sin 22°

Brruuciure — - s
sin 19°cos 26° + sin 26° cos 19°
sin 56°cos 79° + sin 79° cos 56° sin37°+cos37°
CpaBHuure - - - .
cos 66° cos 44° —sin 66° sin 44° 1 — cos 74° + sin 74°
HaiizuTe HaumMeHbIllee 1 HauboJiblllee 3HAYEHUSA BHIpake-

HUA sinx — \/5 COS X.

5
Brrunciaunre cos | arccos 0,6 — arccos 1—3— .
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C-33 Dopmynbl npuBeaeHus

AN CUHYCO U KOCUHYCa
éapuanm

. ¥YhopocTHuTe BHIpaxKeHHUE:

a) sin (5?“ +oc); 6) cos(3m + a); B) sin (72—n - a).
Beruuciaure 3 cos (7?“ +a) +2sin(17n — o), ecau sinao = -0,2,

3 sin (% - a) —2cos(t — )

Breruncianre ), ecau tgo = 5.

2sin(n + a) —300s[-3?1t —-a

3cos 50° — 4sin140° _
cos 130°

Jloka)xuTe paBeHCTBO 1.

Il éapuanm

1.

ynpOCTKTe BBIpaxKeHue:

a) cos (%’E - oc); 6) sin(83n +a); B) cos [7?“ + (x).
Beruucaure 2 sin (7?“ —(x) —5cos(17n — o), ecam coso.=-0,3,

3cos [g + a) + 2sin(n - o)

Boruucaure ) , ecau tgo = 4.

2cos(m + o) — 3 sin (3?” + o

4co0s 25°— 3sin65° _
sin115°

Jloka)kuTe paBeHCTBO L

IIT éapuanm

1.

2.

YinpocTure BhIpa)keHHe:

a) sin (g?n - a]; 6) cos(5m +0a); B) sin (—g + oc).

Beraucaure 4 cos (9?n+a) —5sin(15n — o), ecnu sino=-0,4,
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2sin (3?“ - a) —3cos(n —a)

3. Brerumcinre ), ecam ctgo = 5.

3sin(m + a) — 2cos (iTE + 0

5sin 140° + 4cos 130° _
cos 210°

4. [loxasKuTe pPaBEeHCTBO 1.

IV eapuanm

1. YuopocTtuTte BHIpa)KeHHE:
a) cos (g?n +0t); 6) sin(5m + a); B) cos (— g - (x).

2. Boruuciure 5sin (137” +0o |—4cos(19m — o), ecan cos o =—0,3.

2sin (3?“ + a) —3cos(m + )

3. Briumcianre J , ecau ctga = 4.

3sin(m —a)-2cos(g -

5cos 20° - 4sin110° _

4. JToxkakuTe paBeHCTBO
cos 340°

1.

(-34 Cymma M pasHOCTb CMHYCOB U KOCMHYCOB

I 6apuanm

1. 3amumiuTe B BuJe IPON3BEJEHUA:
a) sin 70° + sin 50°; 6) sin 70° — sin 50°;
B) cos 70° + cos 50°; r) cos 70° — cos 50°.
2. Hoxaxurte paBeHcTBO sin 200° + sin100° = sin 40°.

3. Beluncianre sin Tn + sin I + cos I _ cos E.
1 12 12 12

4. 3anumuTe B BuAe nmpousBeaeHusa sinl3° + sinl15°+sinl17°.

5. Jloka)XnTe paBeHCTBO _1 +2sin10°=1.
2sin 50°

I sapuanm

1. Banumnre B BUAE IIPOU3BEACHUA:
a) sin80° + sin 40°; 6) sin 80° — sin 40°;
B) cos 80° + cos 80°; r) cos 80° — cos 40°.
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2. Noxaxurte paBeHcTBO sin160°— sin100°= —cos 50°.

. 13=m . 51 by d
3. Brurumciaure sin ETY + sin — - cos — + cos —

12 12 12

4. 3anummunTe B BUAe npomssegeHusA sinl9°+ sinl17°+ sin15°

5. oxaxuTe paBeHCTBO 2sin 50° — S S 1

25sin 70°
IIl éapuanm

1. 3anumiure B BHAe IIPOU3BEACHHUA:

a) sin110° + sin 50°; 6) sin110° - sin 50°%
B) cos110° + cos 50°; r) cos110° — cos 50°.
2. Hoxaxute paBeHcTBO cos 140° + cos 80° = —+/3 sin 20°.
. 11n T 8n 2n
3. Brrumciure sin —— - sin — - cos — — cos —.
g 30 15 15

4. 3anuuiuTe B BUAE IIPON3BEACHUA
c0s110° + cos105° + cos100°.

5. Hokaxute paBEHCTBO _Jﬁ_ -2sinl10°=1.
2sin 40°

1V eapuanm

1. 3anummuTe B BUAe NPOU3BEIEHUS:
a) sin130° + sin10°; 6) sin130° — sin10°;

B) cos130° + cos 10 r) cos130° - cos10°.
2. Hoxaxurte paBeHCTBO cos160° — cos40° = V3 cos10°.
.. 13n . T 10n 47
3. Brrumciaurte sin —— - sin — + cos —— — cos —.
42 42 21 21

4. 3amumuTe B BUAE IIPOU3BEAEHUSA
c0s105° + cos100° + cos 95°.

5. Joxaxute paBeHCTBO 2 sin 70° — L =
2sin 80°
C-35 Dopmynbl CUHYCOB U KOCUHYCOB

ABOWHBIX U NOJIOBUHHbLIX YIOB
I eapuanm

1. Brrumciure:

. T T .0 T R
a) 2sin—cos—; 6) |cos— — sin— || cos — + sin— |.
8 8 12 12 12 12

. . T
2. Brorumciawnre sin 20 u cos 20, ecau sino = 0,6 u > <a<n.
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2tga

3. lokaxkute paBeHCTBO Sin 20 = ————
1+tga

neZ.
4. Briuucaure: a) sin15° 6) cos 22°30'.
3n

.o a 1
5. Briuucaunre sm; H CoS 5 €eCJIM COS O, = i <a < 2r.

T
, €CJIHN a¢5+1tn,

I 6apuanm

1. Beluuciaure:

a)2sinlcos1; 0) cosE —sin™ || cos X +sin X |.
2 8 8 8 8

12
2. Briuuciaure sin 20 u cos 20, ecan coso = 0,8 u 3 <a<2r.
2 2
1-tga T
3. lokakxure DPaBEHCTBO COS20, = ———, €CIH O # — + 7n,
1+ tg°a 2
ne Z.
4. Brruncaure: a) sin 22°30"; 6) cos15°.
.o o 1 3n
5. BelumcanTe sin — # cos E’ €CJIH COS O, = — g, n<a< _é—
IIIl 6apuanm
1. Beruuciaure:
a)231n7—ncos7—n; 0) cos§-1£—sin§-7E cos-":ﬂ+sin5—1t :
12 12 12 12 12 12
2. BreruucianTe sin 20 u cos 20, ecau sino = — Z un <o< 3?“
2tga

3. Hokaxure paBeHCTBO tg 20 =

T
, €eCJIN a¢5+nn,
T nn
a¢—+?, ne Z.

1- tgla

4. Brlumcimure: a) sin 75° 6) cos 67°30'".
1 3=n

..o o
5. Beruucaure sin — u cos 5’ €eCcJIN CoS O = E’ ry <a<2r.

IV é6apuanm

1. Brerunciawnre:
a) 2sin5—ncos§£; 0) cosz-TE - sin7—7t cos17£+sin7—1t .
12 12 12 12 12 12

2. Brrumcaure sin 200 1 cos 20, eCau COSOL = — % un<a< 3?”
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ctgla-1

nn
3. Hoxaxxurte paBeHCTBO ctg 200 = , €CJIHL O # Y neZ.

2ctga
4. BoruncauTe: a) sin67°30"; 6) cos 75°.
.o a 1 3n
5. Briumciaure sin — u cos—, ecamn coso. = ——, T < o < —,
2 2 18
C-36 MpoussegeHus CMHYCOB U KOCUHYCOB

I 6apuanm

1. 3anumure B BHJE CyMMbBI HJIM PasHOCTHU:
a) sin33°cos27°  06) cos47°cos2°%  B) sin 24° sin6°.
2. Brruucianre:
a) sin 35° cos 25° — sin 20° cos10°;
n 5n ..M . T
6) cos — cos — — sin — sin —.
36 36 9 18

Il éapuanm

1. 3amumuTe B BUAE CYMMBI HMJIM PA3HOCTH:
a) sin35°cos 5%  6) cos37°cos23°%  B) sin 36° sin 24°.
2. Brrumciaure:
a) sin 70° cos 65° — sin 25° cos 20°;
T 4 .. Tn . bm
6) cos —cos — — sin — sin —.
9 18 36 36

II1 eéapuanm

1. 3anummuTe B BHAE CYMMBI HJIN Pa3HOCTHU:

a) sin34°cos11°%  6) cos49°cos19°  B) sin 26° sin 54°.
2. Brryucinre:

a) sin 26° cos 34° + sin19°cos11°;

n T .5 . om
6) cos —cos — — sin — sin —.
8 24 24 8

1V eapuanm

1. 3anumuTe B BHAE CYMMBbI HJIM Pa3HOCTH:

a) sin 32°cos 13°; 6) cos41°cos11°; B) sin41°sin16°
2. Brurumciure:

a) sin 25° cos 5° + sin 20° cos 40°;

5m n ..M .. T
6) cos — cos — — sin — sin —.
24 8 8 24
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¢-37 Dopmynbl ANS TAHreHCOB

I eapuanm

1. Beiyucaure tg (o +B) u tg (o — B), ecau tgo = %, tgP = i
2. Beiuucianre:
) tg48°—tg18° | 6) tg21° + tg39°
1+ tg48°tg18°’ 1- tg21°tg39°"
3. Jloka)kHUTe PpaBEHCTBO tgda - tg20 | tg2a - tga _ tga

1+ tg3atg20 1+ tg2atga
I8 TeX O, AJA KOTOPBIX OIpeaeseHbl 00e ero 4acTH.

4. Brruucanre tg 20, ecan tgo = %

5. Beruuciaure tg 75°.

I 6apuanm

1. Beruucaure tg (o +B) u tg (o — B), ecnu tgo = %, tgp = %

2. Berumciure:

tg87°— tg27° 6 tg16°+ tgl14°

1+ tg87°tg27°’ 1-tgl6°tg14°’
tg 4o - tg3a + tg3a — tg 20
1+tgdotg3a 1+ tg3atg2a
IS TeX O, AJIT KOTOPHIX OIlpefelieHbl 0o0e ero uacTw.

=2tga

3. oxa)xuTe paBEeHCTBO

4. Brruncaure tg 20, ecaun tgo = %

5. Berumcaute tg105°.

IIl eapuanm

1. Beruucaure tg (o +p) u tg (o — B), ecan tgo = %, tgP = %

2. Berumcinre:

tg94° — tg64° 6) tg43°+ tgl7°

1+ tg94°tg64°’ 1-tg43°tgl7°’
tg5a — tg3a i tg3a — tga = 2tg 20
1+ tgbatgda 1+ tgdatgo

3. Idoxakute paBeHCTBO

A TeX O, AJA KOTOPHBIX OIIpeaeJieHbl ofe ero 4yacTH.
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4. Brruucaure tg 4o, ecau tgo = %

5. Broruumciaure tg ?—g

IV eéapuanm

1. Boruuciamnre tg (o +p) u tg (o — B), ecan tgo = %, tgp = %

2. Brruumcianre:
tg92° - tg32° 6 tgll1°+ tg19°
1+ tg92°tg32°’ 1-tgll°tg19°”
tgba —tg 4o " tg 4o - tg2a
l1+tgbatgd4a 1+ tgdatg22a
OJIA TeX O, AJA KOTOPBIX OIpeJeJieHbl 00e ero 4acTH.

3. Hoxakure paBeHCTBO =2tg20

4. Brruucaure tg 4o, ecau tgo = %

5. Borumcaure tg %

Cc-38 TpuroHometTpuueckue GyHKuUUH

eapuaHnm

I

1. ITocrpoiite rpadpuk pyHxnuu y = sinx.

2. OmpegennTe IPOMEXYTKY Bo3pacTaHuA GyHKIUY Yy = sin %
3

. JJoxaxuTe 4eTHOCTDH (MJIM HEYETHOCTHh) QYHKIIUK
Yy = sin3x — sin x.
o . X X
4. Omnpegenure riaBHbIN nepuox pyuxknuu f(x) = 2 sin —2—cos 7
5. Onpegenure HanboJblIIee N HaUMEHbIllee 3HAYEHUS (QyHK-
oun f(x) = 5cos27x + 3 sin® Tx.
|sin x| + sin x

6. IlocrpoiiTe rpaduk pyuruuu f(x) = 5

Il éapuanm

1. ITocrpoiiTe rpadpuk GyHKIUH I = COS X.

2. OmnpejfenuTe IPOMEXKYTKH BO3PACTAHUA PYHKIIUH I = COS %

3. HokakuTe YEeTHOCTH (MM HEYETHOCTb) QyHKIMU
y=cos bx — cos3x.
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4. OnpegennTte riaaBHBIM nepnof GYyHKIIUH
X o X
f(x) = cos?Z — sin?Z.
2 2
5. OnpexenuTe HanboJIbIllee M HANMMEHbIIlee 3HAYEHUSA (PYHK-

wnn f(x) = 2cos?6x + 5sin®6x.

6. IlocrpoiiTe rpadpuk byakuuu f(x) = @M_

2
IIT eapuanm

1. TlocrpoiiTe rpadur dyHknuu y = tg x.
2. OmpegesnTe IPOMEXYTKHU Bo3pacTaHuA GyHKIuHU y = tg 2x.
3. HJoxaxuTe 4eTHOCTH (MJIM HEUETHOCTDH) (HYHKIIUHN
y =sin4x+ sin 2x.
4. OnpezenuTe riaaBHBIH nepuos GYyHKIUU
f(x) = sin4xcos 3x — sin3xcos 4x.
5. Onpezenure HambGoJIbillee M HaNMEHbIIlee 3HAYEHUA DYHK-
nnu f(x) = 14cos?21x +11sin%21x.

6. ITocrpoiite rpadux pyaxmun f(x) = sin2x

2|sin x|’

IV eapuanm

1. IToctpoiiTe rpaduk byuxkmun y = ctg x.
2. Onpepenure nmpoMexyTKu y6biBaHus (GyHKIUU Yy =ctg 3x.
3. IToxasKkuTe YEeTHOCTh (MJIM HEYETHOCTH) HyHKINH
y =cos Tx+cos 3x.
4. OnpegenuTe riaBHBIA NepuOA QYHKIINU
f(x) = cos 3xcos 2x + sin 2x sin 3x.

5. Ompemenute HanboJIbIllee U HAMMEHbIIee 3HAYEHUA PYHK-
nuu f(x) = 12cos222x +10sin?22x.

6. Ilocrpoiite rpadhux PpyHKINM f(x) = —Sin—zi.
2|cos x|
c-39 TpuroHomeTpuueckue ypaBHEHUS

I 6apuanm

Peminte ypasuenmne (1—4).

1. a) sinx=1; 6)cosx=—72; B) sinx=%; r)cosx=§.

2. a) tgx=-1; 6)ctgx=J§; B) tgx:_?'
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. 1 1 1 T
3. a)sinx=—; 6)cosx=-=; B)tgx=—=, Tr)cosx=—.
) 5 ) Y ) tg 5 ) 3

4. sinx +2sinxcosx —4cosx—-2=0.

Il é6apuanm

Pemnre ypaBHenue (1—4).

1. a)cosx=1; 0) sinx=—?2; B)cosx=%; r) sinx=—J—§.
2. a)ctgx=-1; 6) tgx=«/§; B) ctgx=—§.
1 . 1 1 . n

3. a)cosx==; O0)sinx=-=; tgx = =; sinx = =,

)c g ) sinx = B) ctg 5 r) 3
4. sinx—-2sinxcosx +4cosx—-2=0.
IIT éapuanm
Pemnre ypaBHenue (1—4).
1. a)sinx =-1; 6)cosx=g; B)sinx=—%; r)cosx=—73.

2. a)tgx=1; 6) ctgx =-+43; B) tgx =

¥3
3

. 1 1 1 T
3. a) sinx=--;6) cosx = —; B)tgx=—-—=; r)cosx=—--.
) = ) 3 ) tg 5 ) 5

4. 242 sinx + /2 sinxcosx — cosx — 2 = 0.

IV eapuanm

Pemnre ypaBHeHue (1—4).

1. a)cosa = —-1; 6) sina = g; B) COSQL = —%; r) sina:——‘/zi.
2. a)ctga=1; 0) tga:—fé; B) ctga:%.
1 . 1 1 . T
3. a=-=06 o= tgo=——=; r) sina =-—-.
a) cos 5 ) sin - B) ctga 5 r) 5

4. 2\/5 sinx —v2sinxcosx+cosx—2=0.
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¢-40

3ameHa Heu3BeCTHOrO NpW peLueHUHn

TPUrOHOMETPUUYECKUX YPUBHEHMH

Il sapuanm

Pemute ypaBHenme (1—5).

1. sin (Zx - E) =0.
3

3. sinx +3sinx—4=0.

5. ctg3x +ctgx +2ctgx+2=0.

Il 6apuanm

Pemure ypaBHeHME (1—5).

1. cos [3x - E) =1.
3

3. cos?x +4cosx +3=0.

5. tg3x— tg?x+2tgx—2=0.

Il 6apuanm

Pemure ypaBueunue (1—5).
1. sin (Zx " E] -
3 2

3. 2sin?nx +5sinmx — 7 = 0.

5. tg3x—tg?x—4tgx+4=0.

IV eapuanm

Pemnre ypaBHenue (1—5).

1. cos(3x+£) = —ﬁ.
6 2

3. 3cos® mx +4cosmx—T7 = 0.

2.

4.

2.

4.

5. ctgax +ctg2x —Octgx-9=0.

cos’x+8cosx+2=0.

tgx+—> —6=0.
tgx

sin?x +5sinx +4 = 0.

4
ctg

ctgx + +5=0.
X

2

. cos“x—3cosx—4=0.

5

.ctgx+—2  —6=0.

2ctgx -1

sin®x — 5sinx — 6 = 0.

tgx+;+5=0.
3tgx +2
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C—41 MNpumeHeHune TpuroHomeTpuueckux ¢popmyn
npyM peLeHun ypaBHEHUH

I 6apuanm

Pemure ypaBuenune (1—5).

1. 2cos?x - 5sinx+1=0. 2. sin4xcos2x = sin 2x cos 4x.
3. cos2x —sinx = 0. 4. cos(0,5m — 2x) + sinx = 0.
5. cos*x —cos2x =1.

Il eéapuanm

Pemure ypaBaenue (1—5).
1. 2sin®x+5cosx+1=0. 2. sin3xcosx = sinx cos 3x.
3. cos2x —cosx = 0. 4. cos(0,5m +2x) +sinx =0.

5. sin*x +cos2x = 1.

IIl éapuanm

Pemnre ypaBuernue (1—5).
1. 2cos®nx+sinntx—1=0. 2. sin*x +cos?x — cos2x =0,5.
3. cos2x+3sinx+1=0. 4. cos(1l,5m — 2x) —cosx = 0.

V2

5. cos|2x+Z |cosx — sin| 2x + X |sinx = - X£,
4 4 2

1V eéapuanm

Pemnre ypaBuenue (1—5).
1. 2sin®nx—cosmx—-1=0. 2. sinx +cos*x +cos2x =0,5.
3. cos2x+3cosx—-1=0. 4. cos(1,5m +2x)—cosx =0.

5. cos(4x - E)cosx + sin(4x - E) sinx = — @
4 4 2
C—42 OpHopoaHblie YPaBHEHHs

I eapuanm

Pemute ypaBuenune (1—4).
1. sinx+5cosx = 0.
2. sin2x — /8 cos2x = 0.

3. sin®x +2sinxcosx — 3cos?x = 0.
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4, 6cos’x +4sinxcosx = 1.
5. OnpegenuTe Bce @, MPH KaXJIOM M3 KOTOPLIX YPaBHEHHE

2

sin®x + 6 sinxcosx +acosx = 0

He MMEET peIIIeHnusd.

I 6apuanm

Pemure ypaBueHne (1—4).

1. sinx—5cosx = 0.

2. sin2x + s/§cos 2x = 0.

. sin’x +3sinxcosx — 4cos?x = 0.
. 5cos’x +3sinxcosx = 1.

. Ompegenurte Bce @, IPHM KaXJAOM H3 KOTOPEIX YpPABHEHHUE
2 2

[ L N

sin“x —4sinxcosx+acos“x =0

He MMeeT pelleHusd.

Il 6apuanm

Pemrure ypaBHenue (1—4).

. 2sinx+3cosx = 0.

. V3 sin2x — cos 2x = 0.

3. sin®x - 5sinxcosx +4cos?x = 0.
4. 3cos’x +5sinxcosx = 1.
5

. Onpegenute Bce @, IPU Ka)KAOM K3 KOTOPBHIX ypDaBHEHHE
2

1
2

sin®x + 5sin xcos x + acos?x = 0

HE MeeT PelIeHNud.

IV eapuanm

Pemure ypaBuenue (1—4).

1. 2sinx - 3cosx = 0.

2. V3 sin2x — cos2x = 0.

3. sin®x — 4sinxcosx +3cos?x = 0.

4. 2cos®x +4sinxcosx = —1.

5. OmpezgenuTe Bce @, IPH KaxJAOM H3 KOTOPBIX ypaBHEHHE

sin?x — 3sinxcos x +acos®?x =0

He NMeeT pelIeHnd.
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C—43* TpuroHomeTpuueckue HepaBeHCTBA

I gapuanm

Pemute HepaBerncTso (1—4).

1.

&

a) sinx>—%; 0) cosx<§; B) tgx>«/§.
a) sin x+X <‘/—§—; 0) cos 3x—2—n >—l.
3 2 3 2

2cos®x +J2_ sinx > 2.

Omnpegennre Bce @, IPU KaXAOM M3 KOTOPBHIX HEPaBEHCTBO
4sinx + 3cos x < a nMeeT XOTA ObI OHO peEIlIeHHE.

Il éapuanm

Pemnnrte HepaBeuctBo (1—4).

1.

Ll o

a) sinx<—%; 0) cosx>§; B) tgx<w/§.
a) sin(x - E) > é; 6) cos(2x+£) < _[2_.
3 2 4 2

2sin?x — cosx > 2.

OnpenennTte Bce a, MpU KaXJOM N3 KOTOPHIX HEpPaBEHCTBO
3sinx — 4cosx < a umMeeT XOTA OBl OAHO PEIIIEHHE.

IIT éapuanm

PemnnTte HepaBencTBo (1—4).

1.

2.

3.
4.

a) sinx>—£; 0) cosx<£; B) tgx>£.
2 2 3

a) sin[3x— 2% |> L 6)cos[2x+3% | <~ 32,
3 2 4 2

4cos’x — (2\/’2_ - 2)sinx > 4 - J2.

OmnpegennTe Bce @, IPU KaXJOM M3 KOTOPLIX HEPaBEHCTBO
5sinx +12cosx < a —1 He UMeeT peIIeHHIA.

IV e6apuanm

Pemnurte nepaBerctBo (1—4).

1.

V3 V3 V3

a) sinx > ——; 6) cosx > —; B) tgx < —.
) 5 ) 5 ) tg 5
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2. a) sin(3x - E) > @; 0) cos(2x + ?_73) < —1.
4 2 3 2

3. 4sin®x +(2v2 - 2)cosx > 4 — /2.
4. OmpezsenuTe Bce @, MPHU KaXJIOM M3 KOTODPHIX HEPaBEHCTBO
bsinx —12cosx < a +1 He UMeeT pelLIeHUI.

C-44* BeegeHue BcnomorarenbHOro yrna.
3ameHa t = sin x + cos x

I 6apuanm

Pemmure ypaBHenmne (1—2).

1. sinx — «/§cosx = -1.
2. sinx +4sinxcosx +cosx = 1.

Pemnre mepaBencTBO (3—4).
3. 2cos®x +2v/3 sinxcosx > 1.

4, 3sinx —3cosx +2sinxcosx > 3.

5. OmpegmesnnuTe BCce @, IMPH Ka)XJAOM H3 KOTODPHIX ypaBHEHHe
5sinx —12cosx = a +1 nMeeT XOTA OBI OJHO peIIIEeHUE.

I 6apuanm

Pemmure ypaBHenme (1—2).

1. sinx+«/§cosx =-1.
2. sinx+4sinxcosx —cosx = —1.

Pemure HepaseHcTBO (3—4).
3. 2sin?x +2V/3 sinxcosx > 1.

4. sinx +cosx — 2sinxcosx > —1.

5. OnpenenuTe Bce @, IPHA KaKAOM K3 KOTOPHIX ypaBHEHHE
5sinx +12cosx = a — 2 nMeeT XOTsA OBl OAHO pPEIIEHUE.

III é6apuanm

Pemmure ypaBuenmne (1—2).

1. sinx+«/-3_cosx =1.
2. 5sinx +4sinxcosx + 5cosx = —H.

Pemnre HepaBeHcTBO (3—4).
3. 2J3cos?x +2sinxcosx > V3.

4. sinx —cosx —2sinxcosx <1.

5. OnpesennTe BCce @, MPH Ka)XAOM M3 KOTOpPbLIX ypaBHEHUE
12sinx — 5cosx = a + 3 UMeeT XOTsA ObI OJHO peEIIIeHHeE.
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IV e6apuanm

Pemure ypaBuenue (1—2).

1. sinx—+/3cosx=1.

2. 5sinx +4sinxcosx — 5cosx = 5.
Pemnte nepaBeHCTBO (3—4).

8. 2/3sin%x +2sinxcosx > V3.

4. 3sinx+3cosx +2sinxcosx < —-3.

5. OmpegenuTte Bce a, IpPH Ka)XJOM H3 KOTOPBIX ypaBHEHHe
5sinx +12cosx = a — 4 umMeeT XOTA GBI OJHO peIIEHHE.

C—45* 3ameHa Heu3BECTHbIX
NPU peLueHUU CUCTEM YPABHEHUH

I e6apuanm

Pemurte cucremy ypaBHeHui (1—4).

2x=8y =3 3% 6x+3y=9
1. x+2_ 2.0 2x+y
y
3x+2 2 = 90- 12.132x+y+13 = 134x+2y‘
> _ 2 -6
3cosx +siny = 0,5 4 Je-3 Jy+1
"1 2cosx —siny = 2. ) 8 2 _o
Jx-3 y+1 )
II éapuanm
Pemnre cucremy ypaBuenmii (1—4).
o iy =1 . +15x -5y =17
1. ot Y 2.{ 3x—-y
2*+2 2 =16 11-12% Y412 =12%7%,
4 3 _4
4sinx +cosy =1 4 Je+2  Jy-1
" | 8sinx +cosy = 2,5. ’ 2 3 3

Jx+2+Jy—1=

126



IIl é6apuanm

Pemwure cucremy ypaBHenuii (1—4).

3x+2y=3 229 110x-14y = 4
L =1 2.4 5x -7y
3y_2.3 2 =0, 4.55x—7y+5=510x—8y.
, 8 + 2 _12
3sinx +2cosy = 0,5 4 Je-1 Jy+2
"| 2sinx — 3cosy = —4. ’ 5 .8 _4
Je-1 Jy+2 7
IV éapuanm
Pemure cucremy ypaBHenuit (1—4).
4x+3y =8 5x 4y L 12x-15y =11
1' x;3+y 2. 4x_5y
2.‘/__3.2 2 =4. 6.74x—5y+7=78x-10y-
3 2
_ =17
3cosx +4siny = 2,5 4 Je+2 Jy-3
"| 4cosx — 3siny = -5. ’ 2 3 99

Jx+2+‘/y—3 B



paspen

KoHTponbHbie pabortbi

K—1 I gapuanm

8a 3 4 1

1. Vopocrture BhIpa)keHue | —— + - : :
a-b b-a a+b) 5a-5b

2x+3 x-3

2

5 =0.
x°-2x x°+2x

2. Pewmmnrte ypaBHeHne

3. Pemure HepaBeHCTBO:
-— 2—
(x - 2)(x + 2) <0 6) x°-10x + 25 S

a 5 >4
) x-38 xZ— 4x -12

4*, a) YopocTuTe BhIpaXceHHe ( 21 4 21 ); ”;'3,
n“-n n°+n n“-1

6) HaiiguTe 3HaUeHHEe MOJIYUYEHHOT'O BHIPAXKEHUs mpu n=—1
5*. Jloka)XxuTe CIpaBeAJINBOCThL HEPABEHCTBA:

a) x>+ y?-2x+4y +5 > 0;

6) x*- 3x%— 2x +6 > 0;

B) x2+ 2% + 40— > 0.
x°+2x +2
6*. Pemnre ypaBrenue x*— x3- 3x%2+4x-4=0.

7*. K aBy3HauHOMY YHCJy Ipunucantu nudpy 1 cHauaia cmpa
Ba, IIOTOM CJIeBa, MOJIYYHUJIHUCh ABa YMCJa, PA3SHOCTb KOTO
peix paBHa 234. HaiiguTe 310 ABy3HAaUYHOE YHUCJIO.

K—1 Il sapuanm

6a 2 3 1
o — + : s
a‘-b a+b b-a 4a + 4b
x+4_ x—-4 - 0.

-x x4+ x

1. VYmopocTure BHIpa)KeHHe (

2. Pemmure ypaBHeHue 2 =
X

3. Pemiure HepaBeHCTBO:

— — 2—
a)w<0; 5)%;
x+3 x°-3x-10
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1 1 n-2
4*, a) YnpocTuTe BBIDaXKEHUE | — - E
n“-n n°+n) n°-1

6) HailiquTe 3HaYeHNE MOJYYEHHOTO BhIpaXKeHns npu n=—1.
5%, Jloka)xuTe CIpaBeqINBOCTb HEPABEHCTBA:

a) 2+ y®—4x +2y + 5> 0;

6) x*—5x%— 2x+11 > 0;

B)x2—2x+—21— 2 0.
x“—2x+2
6*. PemuTe ypaBHEHME xt+x3-8x2-9x-9=0.

7*. K aBysHaunoMy 4Yucjy npunucaan nudpy 4 cHayaja cipa-
Ba, IIOTOM CJIeBa, MOJIYYUJINCH ABa YKCJa, Pa3HOCTb KOTO-
peix paBHa 432. HaiiguTe 310 ABY3SHAYHOE YUCJIO.

K-1 IIl éapuanm

10a 5 4 . 3
a‘-b b-a a+bd

1. VYopocrture Bmpamenne( —— + s .
a+b

2x + 7 x -1
2. Pemnte ypaBHeHHe —; s =
x“+2x x“°+6x+8

3. PemuTe HepaBeHCTBO:

(x+1)(x+3)<0‘ 6) x2—4x+4>0.

a
) 2 - x-20

n*-3n+2 n’-n) n®-2n
6) HailiguTe 3HaUeHHe MOJYUYECHHOIO BLIPAXKEHUA IpU n = 2.

4*, a) YopocTuTe BhIpakeHUe ( 1 4 1 ) n+2

5%, JlokasKkuTe CIpaBeqINBOCTh HEPABEHCTBA:
a) x>+ y%—6x +4y +13 > 0;
6) x*+18x%- 6x +6 > 0;

B) x>+ 3> \/x4+ 6x2+8.
6*. Pemuure ypaBHenue x*+4x%— 2x2-12x+9=0.

7*. K Tpex3dHAYHOMY UHCJY MNPUINCAINA U 3 cHauyaJa
p

cIipaBa, IIOTOM cJIeBa, IIOJYYHJINCHL JBa YHKCJA, PA3HOCTH

KoTOopeIX paBHa 3114. HaiiauTe 3TO TpexX3HAYHOE YHCJIO.
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K-1 IV eéapuanm

—4a 2 3 2
1. VYnpocrure BhIpaXkeHue | —— - : .
a-b a+b b-a) a-b»
2x +6 x -3
2. PemwnTe ypaBHEHHE —; = =
x“+x x*+3x+2
3. Pemrure HepaBeHCTBO:
— 2—
a) +Dx-1 0; 6) w >0
x+4 x“—4x -5
1 1 n-3
4*, a) YnpocTuTre BhIpakeHUe - : 2
) i P (n2+n n2+3n+2) n®+2n
6) Haiigure s3HayeHne MOJY4YEeHHOro BeIpaskeHns npu n = 0.
5%, JlokaKuTe CIIpaBeIJINBOCTh HEPABEHCTBA:
a) x>+ y2+4x -6y +13 > 0;
6) x*+10x%— 4x+14 > 0;
B) x2+4 > x*+8x2+15.

6*. PemnTe ypaBHeHHe x*— 4x3-2x2+12x+9=0.

7*. K Tpex3aHauHOMY 4YHCJy Opunucaju nudpy 2 cuayaia
cIpaBa, IIOTOM CJIeBa, MOJYYHUJIKNCh ABa YHCJAa, Pa3HOCTb
KoTOophIX paBHa 4113. HaiiagnTe 3TO Tpex3HAYHOE YHCJIO.

K—-2 I 6apuanm

1. Bepuo JHm paBeHCTBO:
a)V2¢=2; 6)Y(3'=-3; B Y(i=4 nisi=-5

2. HNszbaBbTech OT MpPAIMOHAJBHOCTH B 3HaMeHaTeje Apobu:

3 3
a) —; 6) ——; B) /mm ———.
)i/g )1 )3,/16+34+1
3. Bruruuciawnre:
4 2 2

a) 4/3122+2.312.313 +313%;

6) 3/1987%-3.19872 - 987 + 3-1987 - 9872 987°.
4. VYupocrure Boipaxcenue (ia — 4\/3)(4 a+ %)(‘/E + ﬁ).
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5%, Brrumcamre 3/27 — 4/81 + S V25 - ‘§/§.
NCENE]
6*. HaiinuTe 3HaueHMe BBIDAXKEHHUS 4\[x 3,/x\/; Ipu X = 3\/44 S

T*, Benocnnennc'r H Ieniexoa OoTnpaBHJINCh OMHOBPDEMEHHO N3

nyakTa A B nyHKT B. CkopocTh Bejocumegucra Onlia
B 2 pasa 6oJIbIIIe CKOPOCTH IIelIexoa, HO B IIYTH OH CHAeJiaJl
OCTAHOBKY [AJIA YCTPAHEHHUSA IIOJIOMKH BeJIOCHUIIEA M II03TO-
My B IIYHKT B npuObLI JUIIb Ha 5 MUH paHblile IIeIIexoaa,
KOTOpPBIM HA Bech NyTh 3aTpaTuyl 40 MuH. CKOJIBKO MUHYT
BEJIOCHIIEAUCT YCTPAHAJ IIOJIOMKY Bejiocuiena?

K—-2 II 6apuanm

5%,

6*.
T*,

BepHO s paBeHCTBO:

a)Y3°=-3 64 =4 »Y-5°=5 r¥-6°=-
?

H36aBbTech OT HPPAIIMOHAJIBLHOCTH B 3HAMEHAaTeJe ApPOOu:

3
a) %; 6) Y2,

6
B) 07——iri—.
3f2-1 )3,/25-35+1
Brerumncianre:

a) 4/800%- 2.800-175 +1752;
6) 3/7893+3-789% - 211 +3.789-211%+ 2113,

YupocTture BBEIpa)keHHe (ﬁ + \/; )(‘i/_ - 4\/;)(% + %).
3 4 4 4 4
Beruncaure /125 625 + W \/_3_6 + \/Z

. 4 3 5[grd
HatignTe 3HaueHUE BBIPDAKEHHUA X4/ X YX Ipu x = {277,

BesocuneaucT 1 MOTOLMKJINCT OTIIPABUJINCH OJHOBPEMEH-
HO U3 MyHKTa A B NYHKT B. CKOpOCTbh MOTOLMKJINCTA OBbLIa
B 3 pasa 6oJibIlle CKOPOCTH BEJOCHUIIEANCTA, HO B IIYTH OH
coejajl OCTAHOBKY AJIA YCTPAHEHUA IOJOMKH MOTOIIHKJIA
¥ MMO3TOMY B IYHKT B mpuObLI Ha 5 MHH I0O3’Ke BeJIOCHIIe-
IHCTa, KOTOPEIH HA Bech nyTh 3aTpaTui 60 muu. CKOJBKO
MUHYT MOTOIIMKJIACT YCTPAHAJ IIOJJOMKY MOTOIIHKJIA?
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K—2 IIT éapuanm

1. BepHO g1 paBeHCTBO:

a) 19/410 = 4 6) 13/ (-5)!° = 5;
B) 10 610 — —6; P) 10’(_7)10 — _7?

2. HN3b6aBbTech OT MPPALMOHAJIBLHOCTH B 3HaMeHaTejie Apo6u:
RYC I CHF B
3e’ 3,/_ v 3/49 +3[7 +1
3. Briuumcinre:
a) 4/20022+ 22002 - 498 + 498%;

6) 3/2001%- 320012 -189 + 3- 2001 - 1892 — 1895,
4. VYmopocTHuTe BLIpa)keHHe
(Va - b)Va +Yab + Yb)fa +/b).

5*, Briuuciaure

375 -33-(35)" + T 2+3J— - /49 - %/36.
6%, Hai 324 V= mpm x="\T288
. HalignTe 3HaUueHNe BBIDAYKEHUA 4/ X x x mpu x=4125".

7*. MoTopHAsA JIOAKA IPOXOAUT PACCTOAHNE MEXIY IIPUCTaHA-
Mu A u B o treyennio peku 3a 20 MuUH, a IPOTUB TE€YEHHA
3a 1 4. Bo cKoJbKO pa3 coOCTBEHHAA CKOPOCTh MOTOPHOR
JIOAKH GOJIbIIIE CKOPOCTH TEUEHUS PeKH?

K—-2 IV eapuanm

1. BepHO JM paBeHCTBO:
a) §/5% = —5; 6) §/6° = 6;
B) Y18 =-7; 1) Y(-8°=
2. HNsbaBbTech OT HPPAIMOHAJILHOCTA B 3HAMeEHAaTeJie Apodu:
a2 6V . g5
39’ i/_ v 3/36 —3/6 + 1
3. Broruuciaure:
a) 4/20012— 2.2001-401 + 4012;

6) 3/17993+ 317997 - 203 + 3-1799 - 2032+ 2033
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4. YupocTure BhIpa)keHHe
Wx =y Ex + Y Ex - Yxy + 3.

5%, BelumcauTe

3 3 372 1 6 6
V48 — Y3 -(Y4)” + +8/25 - 9/36.
A9 3/36 +3/30 + 325
6*. HailizuTe 3HaUeHNe BHIPAYKEHUS 3\[ xyx Vx IpHu X = 12978

7*, MoTopHas JIOAKA IPOXOAUT PACCTOAHNE MEKAY IIPUCTAHA-
MU A 1 B 1o TeueHHIO peKM 3a 25 MUH, a IPOTHUB TE€UEHUS
3a 50 muu. Bo cKOJIBKO pa3 coGCTBEHHAsI CKOPOCTh MOTOD-
HOH JIOAKY GOJIbIIIE CKOPOCTH TE€YEHHA PEKH?

K-3 I gapuanm

1 1)6 2

3 2 3 115

1. Haiizutre 3HaueHMe BHIpaXKeHHNA \a? -a npua=|=|.
13 8

32 .94

2 27

23 .43

2. Brniumcaure

3. IMocrtpoiite rpadpur PYHKIUM U IMEPEUYHUCIHUTE CBOMCTBA
aToil GyHKIHNU: ( .
1)

a)y=2% 6)y=

3 r 1
2 x2-y 2
4. YnpocTuTe BHIparKeHUE 7 2 =+ —a—7 ] 1 yl
3
(el
x3+x 3 -2 .
5% VmpocTuTe BRIpasKeHHe ————— —X| u Haijure
1 1
(x3 -x 3) +2
ero 3Hauenue npu x = 0,9919.
6%. BeluucinTe mpeges II0CJIeJ0BAaTEIbHOCTH:
5n° —n®— 4 3n%+ 4
a) lim —/————; 6) lim —————;
1 3n®+11n2+1’ n>+oon®+n2+1
B) lim G/n+1-%/n); 1) lim (4+5n+4n%-3n?).
n— +o0o n— +o0o

133



T*.

Besnocunegucr u merexoj OTIPABHJIKMCH OSZHOBDEMEHHO U3
NYyHKTOB A u B HaBCTpedy APYT ADPYrY M BCTPETUIHUCH Yepes
HexoTopoe BpeMaA. Eciu GBI OHM OTHPABUINCH OJHOBPEMEH-
HO U3 TeX jKe IYHKTOB B OAHOM HAIIpaBJIEHHH, TO, AJIA TOTO
4TOOBI JOTHATH IEIIEeXO04a, BEJIOCHIEAUCTY NOoTpeGoBaIOCh
ObI B 5 pa3 0oJibllle BpeMEHN, YeM OHHU IIOTPATHUJIN L0 BCTpE-
Yy NIPU ABU)KEHHUY HABCTPeUy APYTr APyry. Bo ckoiabko pas
CKODOCTh BeJIOCHIIeAUCTa 0OJIbIIleé CKOPOCTH Ieliexona?

K-3 Il éapuanm

5%

6*

7.

2

7

1\12
-a3) npua = 31,
4

L

Haiigure 3HaueHMe BhIpaKeHUA (a
1 5
22 . 44
Bruruncianre -5
93 .33
ITocTpoiiTe rpadpmk GYHKIHM B IIEPEUMCIINTE CBOMCTBa

aTo¥ pyHKIUM: 5

1

a)y=3x; 6)]/:5 .

_1 _1

2_x 2
YnpocruTe BeIpaskeHue [— i —+— 3 ok y e

112 4
x4—x 4) +2 .

VopocTuTe BhIpaXKeHHMe | —— — x ¥ HaiizuTe

ero 3HayeHHe IIPHU X = @
81
BrryucanTte mpeges MOCJI€L0BATEIbHOCTH:
3_ g 2 3_ o 2

a) lim 4;1 5n2 4 5 6) lim n 22n + 4,

n—+c0 5n° +12n° + 13 n—s+o0 n°+1ln
8) lim G/n-3/n-1); r) lim (14-n+3n%-2n%).

n— +oo n— +oo

MOTOLUKJIKCT X BEJOCHUIIEAUCT OTIPABUJINCH OJHOBPEMEH-
HO U3 NMYHKTOB A u B HaBcTpeuy ADPYT APYTY M BCTDETH-
Juch yepes3 HeKoTopoe BpeMs. Eciin GBI OHK OTIIpPaBUJINCh
OZHOBPEMEHHO U3 TeX K€ IIYHKTOB B OJHOM HAaIIpPaBJIEHHH,
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TO, AJISI TOTO UTOOBLI AOTHATH BEJIOCHIIEAUCTA, MOTOIHMKJIM-
cTy morpeboBajiock ObI B 2 pasa 0OJIbIIIE BPpEMEHH, UeM
OHM IMOTPATHJIA JAO BCTPEUYH IPH ABHKEHHU HABCTpEUy
Ipyr apyry. Bo CKOJBKO pas CKOPOCTh MOTOIIHKJIHCTA
foJsibllle CKOPOCTH Bejiocumnexucta?

K-3 II1 éapuanm

1 2)30 _2

o 2..3 1] 5

1. Haiigure 3HaueHue BhIpakeHusd \a?:a npu a= Z]
11
3.93
2. Briuucaunre —
63 .42

3. TlocrpoiiTe rpadmk (PyHKIUKM K INEPEUYUCIUTE CBOMCTBA

aTol GpyHKIHH: .

a)y=4% 6)y=|1|.
5
12
3y 3
4. VYupocture BbIpa’sKeHHE 2 & = = 93: y =

x+3x +x3

1 1
(3 x+x 3+1)(3‘/?+x 3—1)

¥ HalizuTe ero sHadyenwe npum x = 0,125.

5%, YmpocTuTe BBIpakeHHe

6*. BeiuncinTe mpeges IOCJIeA0BATEIbLHOCTH:
. —4n®+2n%-1 . -3n*+ 4n
a) llm ——W—; 6) llm 3—2—;
n—-+00 3n°+n°+11 n—+o00 2n° + 5n°+ 11

8) lim (3/2n+1-3/2n); r) lim (1+3n+5n%-7n%).
n— +oo n—+oo

7%. YeThIpe yueHHKa, paboTas COBMECTHO C OZMHAKOBOM IIPO-
M3BOAUTEJNILHOCTBIO, BBIIOJHHJIN 3aJaHUe 38 HEKOTOPHBIH

cpok. OxuH MacTep M OAWH YYEHHK, paboTas COBMECTHO,

BBIMIOJIHUJIHN OBI 3TO 3aJjaHHe 3a 5 TOI'O XXe CpOKa. Bo ckoab-

KO pa3 IMpOM3BOAUTEJIbHOCTh MacTepa 6oJibllle IPON3BOAU-
TeJBbHOCTH yUeHHKa?
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K-3 IV eapuanm

1 1)\20 _2
) 142 3|5
1. HaiiguTe 3HaYeHMe BhIpDaKeHUA \a*:a nppa=|—/| .
5 i 10
22 .6 2
2. Borunciure ———-.
96.36
3. IlocrpoiiTe rpaduk (PYHKIHUKM K IIePEUHCIINTE CBOMCTBa
9TON (PyHKILUM: .
x. _|1
a)y=5% 06)y=|=|.
4
21
3 2x 3y 3
4. YinpocTuTe BhIpakKeHHE ( el | =
x3_y3 x3+y3 x3_y3
1 4
Vet +4x+x 1 .
5%, YpocTuTe BhIpakeHue ’ - + \/;
(4 x+x 4 +1)(4,/ x+x 4 —1)
U HaliguTe ero 3HaueHme npu x = 0,0125.
6*. BeiuucinTe nmpeges mocjaegoBaTeIbHOCTH:
. -3n®+n?-2 . n'+3n%+ 4n
a) lim —/————; 6) lim ————;
n—+oo 4n° - 10n°+ 3 n—s+o0 —2n°+ 10
8) lim (3/3n -3[3n-1); r) lim (5-7n+3n%-2n%).
n— +oo n— +oo
7*. Ha uyeThIpex cTapblXx CTaHKaX, paboTalOIINX COBMECTHO
C OQMHAKOBON NpPOU3BOAMTEJBHOCTHIO, BBLINMOJHHJIN 3aja-
HHe 3a HeKOoTophIi cpok. Ha ogHOM HOBOM M OZHOM CTapoM
CTaHKaX, paboTalIuX COBMECTHO, BBHIIIOJHUJIN OBI BTO 3a-
mauune 3a 0,8 Toro e cpoka. Bo CKOJILKO pas3 IIpoOU3BOIH-
TeJbHOCTh HOBOT'O CTaHKa (OJibllle ITDOM3BOAUTEIbHOCTH
cTaporo cTaHka?
K—4 I gapuanm
1. Beruucawnre:

a) log, 32 +1ne - 1g100;
] (log,(¥5 — 1) + log,(+5 + 1)) log, 49
) log, 7 )
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4*.

5%,

6%,

™

Pemure ypaBHeHUE:
x x
a) (%] +8-(§) ~9=0; 6)log,x+4loggx=09.

Pemure HepaBeHCTBO:
a) 2**3-3.2%*1 1 2% < 12;
6) (log, 5 x)*— 3log,; x —4 < 0.

I[OK&JRHTG YHUCJIOBOE€ DPABEHCTBO

(\/g)log3(\/5—2)2+(\/E)logz(s/g—&z: i

BriuuciinTe 3uadyeHHE YHUCJIO0BOIO BbIDpaXXeHNA
5log8 27: 3log2 5.

x

x-1
Pemute ypaBHenue 2 - (g) -4. (g) +1=0.

IIpoexaB 3a 1 4 TpHU YEeTBEPTH PACCTOSHHUA MEMKIYy ropoja-
M A n B, BoguTeNb yBEeJIUYNUJ CKOPOCTh Ha 20 KM/4, IIO-
3TOMY OCTATOK IIyTH OH IIpoexaJs 3a 15 mmH. Onpezenure
paccTosiHue Mexxkay ropomamMu A u B.

K-4 Il é6apuanm

4%,

Brruucaure:
a) log; 81 —Ine +1g1000;
2-log, 16

6) k
(log; (10 + 1) + log,(v10 - 1)) log, 2

Pemnre ypaBHEHUe:
a) 4"~ 3:2"+2=0; 6)log,x+6log, x =8.

Pemture HEepaBEeHCTBO:
a) 83"*2-2.3*"143% <12;
6) (log, 5 x)*+3log,; x — 4< 0.

,U;OR&)KHTG YHCJIOBOE PaBEHCTBO

(\/g)log5(~/§—1)2+ (\/g)loga(s/_Z_-Z)2= L
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5%, BeluncJINTe 3HAYEHHE YMCJIOBOI'O BbIDpaXxXeHusd
7log27 8 2103‘3 7.

x =1 x
6*. Pemure ypaBHeHue 5 - (g) -9. (g) +3=0.

7*. IIpoexaB 3a 2 U ABe TPETH PACCTOAHHA MEKAY rOopoJaMH
A u B, BoguTe b YMEHBIINJI CKOPOCTh Ha 15 KM/4, moaTo-
My OCTATOK IIyTH OH Ipoexat 3a 1 u 20 muH. Onpeaenure
paccTosHue Mexkay ropogamu A u B.

K—-4 IIT éapuanm

1. Broruuciawure:
1 3,
a) 1g 0,01 - log, 1 +1lne”;
ogs (V3 - ogg (V3 +
(25'°85¥3 7D 4 glogz (V3 +1)) log, 5

0)
log, 625

2. Pemnre ypaBHeHUe:
x x
a) 8-(2) -30-(§) +27 = 0;
4 2
6) log, x +6log, x +9log, x = 14.
3. PemuTe HepaBeHCTBO:
x+2 x+1 x
a) |1 5.1 [} <7
3 3 3
6) (log, x)>- 2log, x - 3< 0.
4*, JToKa)XuTe YNCJIOBOE PaBEHCTBO
log,(6+/6 — 15) +log,,(6,/6 +15)°= 2.

5%, BrluncinuTe 3HaYeHNE YHCJIOBOT'O BBIPAIKEHUSA
log, 3 logy 5
(,/ 5) : (,/3) .

6*. Pemure ypasuenue (/2 — 1)+ (/2 +1)*- 2= 0.

7.* HexoTopoe 4MCJIO AeTajieil TOKaph AOJI»KEH OOTOUHUTH K Ha-
MeUeHHOMY CPOKY. 3a 6 4 OH BBLIIIOJHUJ TPHU YETBEPTH 3a-
IaHufA, a OCTAJbHbIE AeTajld OOTOYMJ ero y4YeHHUK, KOTo-
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phIii o0TauuBaJ Ha 6 merajieil B Uac MeHbIIIe, YeM TOKAPb.
B pesyiabTaTe 3amaHme ObIJI0 BhIMOJHEHO HA 1 u 20 Muu
o3)Xe HaMeueHHOro cpoka. CKOJBKO geTaJieili 06TOUYHMJIN
TOKaph U ero y4eHUK BMecTe?

K-4 IV eéapuanm

1.

4*,

5%,

6*.
7%,

Brriuuciure:
a) 1g0,1 - log, % +1lne?;
(1610g4(J§-1) + glog3(J§+1)) log3 4

0)
log, 64

Pemure ypaBHeHue:

a) 27-(‘—1) —30-(3) +8=0;
9 3

0) log; x +4logy x +6log,, x = 10.

Pemnre HepaBeHCTBO:

x+2 x+1 x
e
2 2 2
6) (logz x)°+2log, x — 3<0.
JloKa)kuTe YKUCIOBOE PABEHCTBO
log ,(4,/6 — 10)*+log 4,(4,/6 +10)° = 2.
BhruuciauTe 3HaUYEHHE YKMCJIOBOTO BHIDAXKEHHUS
log: 3 log: 2
() ()"
Pemure ypaBuenue (2 — \/E)" +(2+ ﬁ)" -2=0.

HexkoTopoe uncio meTajeii TOKapb AOJMKEH OOTOUYUTHL K Ha-
MEUYEHHOMY CPOKY. 3a 4 4 OH BBINOJIHMJI ABE TPETH 3aja-
HHUS, & OCTAJbHBIE AETAJHA OOTOYMJI €ro YUYEHHK, KOTOPBIA
obTaumBaJ Ha 5 geraJseil B yac MeHbIlle, YeM TOKapb. B pe-
3yJbTaTe 3aflaHne OBLLIO BRIMOJHEeHO Ha 1 u 15 MuH mosxxe
HaMedeHHOro cpoka. CKOJbKO gerajieii 00TOYMIM TOKapPhb
U ero y4yeHMK BMecTe?
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K-5 I gapuanm

5%,

6%.

%,

Beruncanre:
a) /3 sin 60° + cos 60° sin 30° — tg 45° ctg 135° + ctg 90°
6) cos~ — /2sinZ + /3 tg Z.
) cos 6 sin J- g 3

YnpocTure BHIpakeHHUe:

(1 -cosa)(1+cosa)
a) :

sino

6) sin (21 + o) + cos (T + o) + sin (- o) + cos (— ).
Brruncanre:

a) (sina +cos o)?— 2 sin o cos a3
0) tga +ctga, ecam sinacosa = 0,4.

HaiiguTe Bce Takue yribl O, IJIS KaXXJA0T0 M3 KOTOPBIX BH-
MOJIHAETCA PaBEHCTBO:
2

J3

,OU# N, ne Z;

a) sino = ~—; 6) cosa = — *—;

2 2
B) tga = ﬁ; r) ctgo = -1.
Brruncaure:

a) tg2a +ctg?a, ecam tgo +ctga = 3;

M, ecJaIun tg(x = _3-

2

Brrunciaure arcsin o — arccos 0 +

5sina + 6cosa
arctg\/g

3
arcctg~—

3
B mpomsiom roxy B ropogckoii gyme 3acemanm 50 gemyra-
TOB OT ABYX IapTH#i U 5 He3aBUCHUMELIX AemyTaToB. Ilocie
BBIOOPOB B 9TOM rogy obiiee 4YHCJIO AEeIlyTaTOB He H3Me-
HHIJIOCH, HO YHCJIO JeNMYyTaTOB IIE€PBOM MapTUH YBEJIUYMNIOCh
Ha 10%, 4KUCJIO JEeIyTATOB BTOPOM IapTUH YMEHBIIINIOCh
Ha 10%, 4YKUCJI0 HE3aBMCHUMBIX MOENYTATOB YBEJIHYUJIOCH
Ha 1. CKOJIbKO AemyTaTOB OT KayKAOH M3 dTHX MapTHi u3-
OpaHO B FOPOJCKYIO AYMYy B 3TOM roay?

K-5 Il é6apuanm

1.

Brrunciaure:
a) ﬁ sin45° — cos 30° sin 60° + ctg 45° tg135° — tg 0%

6) sin§+ﬁcos§—ﬁctg—g.
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5%,

6*.

T,

YopocTuTe BBIpaXKeHHe:
2) (1-sina)(1 + sina)

T
o0O#—+7n, ne Z;
cos o

6) sin(n + o) + cos (2n + ) — sin (—a) — cos (—av).

Briumcanre:
a) (sina — cos ot)2 +2sina cosao;
6) tga +ctga, ecau sinacosa = 0,2.

Hai«'mwre BCe€ TaKHe yrJbl O, OJA KaXXJ0ro n3 KOTOPhIX BHI-
IIOJIHAETCA pPaBeHCTBO:

a) sina-—-—[z—; 6)cosoc=l;
2 2
B) tga=—J§; r)ctga =1.

Brrunciaure:

a) tgza +ctg2 a, ecan tgo —ctgo = —3;

0 M’ ecJIn tga = 3.

4sina — 3cosa \/?3-
arctg ~—
. 2
Brruucanre arcsin 0 — arccos £ -— 3
arcctg \/§

B nascmonaTte B mpouuioMm rogy orabixanau 700 MysxkumH
1 xeumuu u 100 gereii. B aToM rogy 4Yuci0 MYXXYUH
ymeHbmIuoch Ha 10 %, a 4YHCJIO KEHIUH YBEJIHYUJIOCH
Ha 10%, umcyao pereit yBeaunumioch Ha 10. B pesynbrarte
o0Ijee YMCJIO OTABIXAIOIINX He H3MeHHJI0ch. CKOJBKO
MYXYUH H CKOJIBKO JKEHIIMH OTALIXAJO B IIAHCHOHATE
B 9TOM rozxy?

K-5 IIT éapuanm

1.

Brruncaure:
a) sin30°+ /6 cos 45° sin 60° — tg 30°ctg 150° + ctg 45°;

6) cosg—ﬁsinaf+\/§tgg.

YnpocTture BbIpakeHHe:
a (1-cosa)(1 +cosa)

sin?(-a)
6) sin(3n + ) + cos(w — o) — sin (—a) + cos (— ).

,O#Tn, ne Z;
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5%,

6%.

T*.

Beruucaunre:

;2 2 2 s 2 2 .
a) (sin” o — cos” a)“+ 4 sin“ o cos” o
6) tga +ctga, ecau sinacoso = 0,3.

Haiigure Bce Takue yribl O, AJs KAXXIOTO0 U3 KOTOPBIX BHI-
MOJIHSAETCA PaBEHCTBO:
2

/3

a) sino = — *—; 6) coso = ~—;
2 2
B) tgoc=—‘/3§; r) ctgoc=—J§.

Beruucinre:
a) tgZ o +ctg?a, ecan tgo +ctgo = 4;

6)1— — 2

. 1
————, ecan coso — sino = — —.
tgo + ctga 3

5 5]

Brruncaure arcsinl — arccos ~— — .
2  arcctg(- ﬁ)

HexoTopoe paccTosHHEe MJIAHMPOBAJH IIPOEXATh C IOCTO-
SAHHOM CKOpOCTHIO, a IIpoexayn paccrodHne Ha 40% 60p-
iee # co cKopoctbio Ha 60% Oonabureii. Ha ckoabko mpo-
LEHTOB BpeMA ABMIKEHHS 0Ka3aJioCh MEHbIIle 3aIlJIaHHpo-
BaHHOrO?

K-5 IV eéapuanm

Bruiunciaure:
a) cos 60° — \/6 cos 30° sin45° + ctg 30° tg 150° — tg 45°;

; 3n n
6) sin = + /2 cos 2= - \[3ctg Z.
) sin L~ V3cte
YnpocTuTe BhIpa)kKeHHe:
a) (1 - sino)(1 + sina)

cos?(-o)
6) sin(nt — o) + cos (3 + &) + sin (—a) + cos (—a).

I
,a¢§+nn,ne Z;

Brruncanre:

2 22 12 2 2 .
a) (cos” o — sin“ a)“+4 sin” o . cos” a;
6) tga +ctga, ecaun sinacosa = 0,6.
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4. HaiiguTe Bce TaKue yIJIBI O, AJA KaKIOTO U3 KOTOPBIX BBI-
MOJIHAETCS PaBEHCTBO:
. 2 1
a) smoc=£; 0) cosa=—§;
J3
B) tga=——3—; r) ctga=ﬁ.
5%, Beruucinre:
a) tga +ctg o, ecam tga — ctgo = —4;
. 1
0) 1+——2————, €CJIM coS O + sina = —.
tga + ctga 3
. 3 arctg(—+3

6%, Brrumcinre arcsin +5 —arccos 1+ ———g(—%

arcctg(———)

T*. HexoTopoe paccTOAHME IJIAHHPOBAJHU IPOEXATh C IIOCTO-
AHHOM CKOpOCTBIO, a mpoexaju paccrosuue Ha 40% 6oJuab-
mee M CO CKOpPOCThIO Ha 75% Ooabiuieii. Ha cKoOIBKO IIpo-
[[EHTOB BpPeMs ABMIKEHMUS OKA3aJIoCh MEHbIIle 3alJIaHHupO-
BaHHOIrO?

K—-6 I é6apuanm

1. VYmopocture BHIpa)KeHHUe:

a) cos(a +B) +2sina sinf, ecin o — f = 7;
. T
sin(n —a)cos| — —a
.9 2 nn
0) sin“a + ,0#—, ne Z.
3n 2
tg(n + o) ctg ? —-a

2. Broruncawnte sin 2004°cos1974° — sin1974° cos 2004°.

3. HsBecTtHO, uTO sino = 0,8, g <oa<r.
Breruncanre: a) coso; 6) sin2a; B) cos 20.

4. Tloctpoiite rpadux GbyHKINH

Yy = cos Txcos6x + sin 7Tx sin 6.x.
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5%, Beruncaure cos 5° — 2 sin 25° sin 20°.

6*. [TokakxuTe CIpaBeJINBOCTh PaBEHCTBA

cos 44° cos16° — cos 59°cos 31° = ‘—11

7*. Ilemexon BhIIIEJ U3 ropoAa A B roposa B. Yepes uac mocJe
3TOr0 HABCTpedy eMy BbleXaJl BeJIOCUIIeAHNCT M3 ropoxa B
B ropoa A. Yepes 2 4 mocJjie ¢cBOero BHIE3[a BEJIOCUIIEAUCT
BCTPETHJICA C IEIIeX0A0M, a Yepe3 1 U mocjie BCTpeYu IpH-
65611 B ropog A. CKOJIBKO BpeMeHH! OBLJI B IIyTH Iemexosn?

K—6 Il é6apuanm

1. VYopocTtuTe BhIpakeHHe:
a) sin(o — B) +2sinPcosa, ecam o +f = m;

R
sin [- + a)cos(n - o)
), o # 22-'3, neZ.

6) cosZ o +
ctg(n - o) tg(%t -a

2. Brvruncaure cos 2005°cos1960° + sin1960° sin 2005°.
3. MHssecrtHO, uTO coso = —0,6, g <o <mr.
Beruucawnre: a) sina; 6) sin20; B) cos20.
4. IIocrtpoiiTe rpadpuxk GPyHKINH
y = sin Txcos 6x — sin 6x cos Tx.

5%, Breruucanre sinl10° + 2 sin 25° cos 35°.

6%. Jloka)KuTe CIpaBeJIMBOCTbL paBEHCTBA

sin 51°cos 39° — sin 21°cos 9° = %4

7*. Besnocunmeauct Bblexasy u3 ropoxa A B ropox B. Uepes uac
IocJie 3TOTrO HABCTPEUY €My BbI€XaJl MOTOLUKJINCT U3 TOpo-
na B B ropox A. Yepes yac mocJie CBOero BbIe3fa MOTOIIHK-
JIACT BCTPETMJICA C BEJIOCHUIIEZUCTOM, a ueped 0,5 u mocie
BcTpeun NpuOLLI B ropod A. CKOJIBKO BpeMeHHU OBIJI B IyTH

BeJIOCHUIIeUCT?
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K-6 IIl éapuanm

1

5%,
6*.

T*,

YupocruTe BHIpaskeHHe:
a) cos(a — B) — 2sina sinP, ecan o+ = m;
cos(m — @) sin g -
6) cos® o — ,oz 2 ne Z.
3n 2
ctg(n + o) tg ? -

Brruucaure (sin 68° + cos 38°)2 + (sin 38° — cos 68°)2.

HUsBecTHO, UTO COSOL = — %, n<a< §2£

Beruucaure: a) sino;  6) sin2a; B) cos 2a.

ITocTpoiiTe rpadpuk GyHKIHHU
sin3xcos2x — sin2xcos3x
cos3xcos2x + sin3xsin2x

Brruucaure 2cos 37° cos 23° — sin 76°.

JlokakuTe crrpaBeIJINBOCTb PaBEHCTBa
T 27 4n 1

COS —COS —COS — = — —.
7 7 8

BesocunmeaucT #u MOTOLMKJINCT OJHOBPEMEHHO OTIIPaBU-
JHUCh HABCTpeuy Apyr aApyry us ropogoB A u B. Ilocne
BCTPEYM MOTOLMKJIMCT NPUOBII B ropox B uepes 1 4, a Be-
JocuIlegucT Npubnii B ropoxg A deped 9 u. Bo ckoubko
pa3 CKOpOCTh MOTOLIMKJINCTA GOJIbIIIE CKOPOCTH BeJIOCHIIe-

aucra?

K—-6 IV eapuanm

YrnpocTuTe BEIpaXKeHHe:
. . I
a) sin(o +PB) — 2sinPcosa, ecom o0 — P = E;

nn

cos(E + a] sin(n — a)
2
o # ?, neZ.

6) sin®a — ,
tg(n — ) ctg(?'z—7t + a)

Boruucaute (cos 32° + cos 28°)? + (sin 32° — sin 28°)2,
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5%,
6%.

7%,

WN3sBsecTHO, uTO Sino = — E, i <o < 2m.
13 2
Beruncanre: a) coso; 6) sin20; B) cos 2a.
ITocTpoiiTe rpadux GpyHKIUN
_cos4xcos3x + sin4xsin3x
" sin4xcos3x — sin3xcos4x

Brruucaure 2 sin 34° sin 26° — sin 82°.

lIORaJRHTe CIIPaBEAJINBOCTH DaBE€HCTBA

T 2n 4n 1
COS — COS — COS — = —,
9 9 9 8

BesocuneaucT U meexo  OJHOBPEMEHHO OTIIPABUJINCH Ha-
BCTpeuy ApPyr Apyry us ropogoB A u B. Ilocse BcTpeun
BeJIOCHIIEAUCT IMPHUOBLIIT B ropox B yepes 1 u, a memrexof
npuirea B ropog A dyepes 4 4. Bo cKOJIBKO pa3 CKOPOCTH Be-
Jocunegucra 60jblle CKOPOCTH Iemiexozna?

K—-7 I 6apuanm

Pemiure ypasuenue (1—5).

1.

2.
3.

4*,

5%.
6%.

7*%.

a) cosx = -1; 6) sinx = _‘/2_5_; B) ctg x = —+/3.

a) sinx + sinx — 2 = 0; 0) 8sin®x —cosx +1=0.

a) sinx — cosx = 0;

6) 3sin®x + 24/3 sin x cos x + cos?

x=0.
a) sinx = -0,5; 0) cosx=%; B) tgx = -3.

a) sinx+cosx=1; 6) 2cos’x +sindx = 1.

Pemiute HepaBeHCTBO:
a) sinx < 0,5; 6) cosx > 0,5; B) tg x < -3.

W3 ropona A B ropoj B Bowimres nemrexon. Yepes 3 u mocie
ero BeIXOAa U3 ropoga A B ropoj B BblexaJ BeJIOCHUIIEUCT,
a ellle yepe3 4Yac BCJIeA 3a HUM BbIeXaJl MOTOIIMKJIHNCT. Bce
VYACTHUKHU ABUTAJIACh PABHOMEDHO U B KaKOI-TO MOMEHT
BpeMeHH OKAa3ajNCh B OJHOM TOUKe Mapuipyta. MOTOIHUK-
JucT npubLII B ropox B Ha 2 4 paHbIlle BeJOCHIIEANCTA.
Yepes CKOJBKO YacOB IIOCJIE BEJOCHIIEAUCTA MELIeXO0 MMpH-
mies B ropon B?
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K-7 II éapuanm

Pemure ypaBHeHue (1—5).

1.

2.
3.

4%,

5%,
6*.

T*.

a) sinx = -1; 0) cosx=%; B) tgx=—J§.

a) cos’x—cosx—-2=0; ©6) 8cos’x — 2sinx +2=0.

a) sinx +cosx = 0;

6) 3sin?x — 23 sin x cos x + cos?x = 0.

a) cos x = —0,5; 0) sinx = i; B) tgx = 2.

a) sinx—cosx=1; 0) 2cos?x — sindx =1.

Peirnre HepaBeHCTBO:

a) sinx > 0,5; 0) cosx < 0,5; B) tgx > -3.

W3 ropoga A B ropoza B Brintes nemrexox. Yepea 3 4 mocie

ero BBIXOZa U3 ropoia A B ropoa B Bblexas BeJOCHIIEAUCT,
a ellle yepe3 2 4 BCJeJA 3a HUM BbleXaJl MOTOLUKJIKCT. Bee
VYACTHUKHK JBUraJUCh PABHOMEPHO X B KAaKOM-TO MOMEHT
BpPEMEHHU OKAas3ajINCch B OZHOM TOuKe Mapiipyra. Besocune-
auct npubsl1 B ropod B Ha 1 4 panbmie memexona. Yepes
CKOJILKO YacOB IIOCJIeé MOTOIIMKJIMCTA BEJOCHUIEAUCT IIPHU-
exas B ropox B?

K—-7 IIT eapuanm

Peurure ypaBuenune (1—5).

1.

2.
3.

4*,

5%,
6*.

a)cosx =1; 0) sinx=%; B) ctgx=—?.
a) 2sin?x +sinx-1=0; 6) 8cosx —sinx+1=0.

a) w/gsinx— cosx = 0;

6) sin?x +2+/3 sinxcosx +3cos?x = 0.

a) sinx = -0,6; 6) cosx = 2; B) tg x = —4.

3
a) sinx+cosx =-1; ©6)cosdx— cos?x = 1.

Pemiure HepaBeHCTBO:
a) sinx > -0,5; 6) cosx < -0,5; B) tgx>2.
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7%,

W3 ropoga A B ropozx B Brlmes nemexox. Yepes HekoTopoe
BpeMsd IIOcCJie BBIXOZAa Iemrexoza u3 ropoza B B ropoxg A
BBI€XAaJI BeJIOCUIIEUCT, a eIlje uepes Yac BcJie] 3a HUM BBI-
exaJl MOTOLIMKJINCT. Bce y4YaCTHHKH ABUTaJINCh PaBHOMED-
HO M BCTPETHJINCh B ONHOI ToukKe Mapuipyrta. Ilemexoxn
npuines B ropos B uepes 6 4 mocse BEIe3ga MOTOIIUKJINCTA,
a MOTOLMKJINCT IIPUOBIJI B ropod A uepes 4 U Iocje BBIXO-
ga memrexoga us ropoga A. UYepes CKOJIBKO YacoB IIOCJIE
MOTOIIMKJINCTA BEJIOCUIIEJUCT NpUOLII B ropog A?

K—-7 IV eéapuanm

Pemnre ypaBHenue (1—5).

1.

2.
3.

4%,

5%,
6%.

T,

V3

a) sinx =1; 6) cosx=%; B) tgx=—?.

a) 2cos’x —cosx—1=0; 0) 8sin?x —2cosx +2=0.

a) V8 sinx +cosx = 0;
6) sin®x — 243 sinxcos x + 3cos?x = 0.

a) cosx = -0,7; 0) sinx = i; B) tgx = 5.

a) sinx — cosx = —1; 6) cos 4x — sin?x = 1.

Pemute HEepaBeHCTBO:
a) sinx < -0,5; 6) cosx > —0,5; B) tgx < 2.

W3 ropoza A B ropoa B BhIIIeJ Ielnexof. depes HEKOTOpoe
BpeMsdA IIOocJjie BBIXOJa Iellexoxa u3 ropoaa B B ropox A
BbleXaJl BeJIOCHIIeAUCT. UYepes uyac Iocjie BBIXOZA IeIIexo-
Ia BcJeJ 3a HUM BbIeXaJl MOTOIIMKJIKCT. Bce yyacTHHKH
ABUTAJINCh DPAaBHOMEPHO M BCTPETHJNCH B OZHOH TOUKe
Mapuipyta. MoTonukauct npubslal B ropog B uepes 3 u
ImocJie BbIe3Ja M3 HEro BeJOCHUIIeAUCTAa, HO 3a 2 U OO IIpH-
ObITHA melrexoza B ropox B. Yepes CKOJIBKO YacOB IIOCJE
BbI€3/1a MOTOIUKJINCTA BEJIOCUIIEAUCT IPUOLLT B ropox A?
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MUTorosbii TeCT ANs CAMOKOHTpPONS

I 6apuanm

YACTB I

K xaxxgomy us sagannit A1—A13 maso 4 orBera, U3 KOTO-
PHIX TOJIBKO OZWH BepHBIH. /I Ka)KA0ro sajaHUA 3alUIINTE

HOMED BBIﬁpaHHOI"O BaMH IIPDaBHJIBHOI'O OTBeTA.
1

4fa:a 2

Al. VmopocrtuTe BBIpa)keHHe

1) Yo 2) Ya¥; 3)71;—; 4)ﬁ.
a

g _ =
A2. VYupocTuTe BHIpa)KeHHUE P=25 _ ps,
b5 +5
2 _2

1) -5; 2)5; 3)b% 4)b 5.

A3. Vmpocrure BEIpaskenue log, 18 —log, 2+ 5% 2

1)log;2; 2)0; 3)4; 4)-logz2

x-2
A4. PemnTte HepaBEHCTBO (%) > %

1) (55 +o0); 2) (=005 5); 3) (—oo; 1); 4) (15 +00).

A5. VkKaknTe NpOMEKYTOK BOo3pacTaHUA GyHKuuu y = f(x),
3agaHHOI rpaduxom (puc. 42).
1) [-3; 0]; 2)[-4 3];
3)[-2; 2; 4)[0; 3].

Y
A6. VYmnpocTHuTe BrIpa)keHHe /31 N
20 _ _ Y =f(x)

2cos 5 cosa — 1. /11 I\ T;_ 2]

-3 O 1 3 x
1) 2cos?%;  2) 2sin? &; il (B
) 2cos 5 ) 2si g ] J_

3) 2 4) 0. / T

A7. Pemmure ypaBHeHue log, x = % 4 4

1

1)=; 2)2; 3)4; 4)42.
2 Puc. 42
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A8. Vxkaxnre npoMeXyTOK, KOTOPOMY IIPHHAAJIEKUT KOPEHb
ypaBHeHHud log,(x — 2) = 3.
1) (105 13); 2) (95 13); 3) (5; 7); 4) (75 9).

x -1
x+1
1) (=o0; 1) U [1; +o0); 2) (—o0; 1] U (1; +o0);
3) (—o0; =1) U (1; +o0); 4) (-1 1].
A10. Pemure HepaBeHCTBO 9% < %

1) [-0,5; +0);  2) (—o0; —0,5];
3) [-2; +00); 4) (—oo0; —-2).

A9. Haiigure o6sacTh onpeaesieHUA GYHKIUHN Y =

Al1. Pemnte HepaBenctso 2°*2 + 2% > 20.
1) (-o0; 2); 2) (=005 2]; 3) (25 +o0);  4) [25 +00).
A12. HaiiguTe nponsBegeHne KOPHEH ypaBHEHUA
lg2x-3lgx—10=0.
1
1) 10; 2) -10; 3) —; 4) 1000.
) ) ) 1000 )

2

A13. Peminte ypaBHenne 2cos“x — 3sinx = 0.

1) (—1)’"”-%+nm, me Z; 2) (—1)"’-%+2nm, me Z;

3)i§+2nm,me Z; 4)(—1)’"-%+1tm,me Z.

YACTHB II

K xaxzaomy u3 samauuii B1—B7 ykakure mosiydyeHHEINH
BaMH OTBET (TOJBKO YMCJIO).
1 1

B1l. Haiigure cyMMy KOpHeH ypaBHEHHSA = 5
b1t yMMYy P yp 6.-2°_ 11 ¥_3

B2. HaiiguTre maunbosbliiee 1eJIoe pellleHHE HepaBEHCTBA

lo x+1
Bo.s( ) <1

log, ; 100 - log, , 9

B3. Brrumemre (3/7 - §/2)(7 +42)(G/7 + 32~ 314).
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B4.

B5.

B6.

B7.

CKOJIbKO KOpDHeHl ypaBHEHHs Sinx +cosx = V2 OpuHAaz-
JIeXKUT oTpe3Ky [-n; 2x]?

Ha copeBHOBaHMAX IIO0 KOJIBIIEBOI Tpacce IIePBBIN JIBIMK-
HUK IIPOXOAMJ KPyr Ha 2 MUH GBICTpee BTOPOTO U Yepes
yac 060rHAJI ero Ha IeJbIi Kpyr. 3a CKOJIbKO MUHYT IIep-
BHIH JIBIXKHUK IIPOXOAUJ OOMH Kpyr?

V3

5 ' 2 s
Brerunciaure sin (E +(X} ecJix sino = 7 nd<oac< 5

1 + cos 20 — sin 2o

T
cosQ + cos (E + (l)

Haf»’mn're 3HaAY€eHHNEe BbIPDAXE€HUA , €CJIN

1
coso = ——.
2

I 6apuanm

YACTH 1

K xaxxgomy us sagmauuii A1—A13 naso 4 oTBera, U3 KOTO-

PEIX TOJIBKO OAMH BepHBIM. {1 KaKA0Oro sagaHusa 3allUIINATE
HOMep BBIODAHHOrO BaMHU NPaBHJIBHOTO OTBETA.

Al.

A2,

A3.

Ad.

1
VapocTuTe Bhipaxcenue /b : b .
p p

1)%; 2)%6; 3) b3 4)%.

= 1

ad -4 3

YnpocTuTe BhIpaskeHUe 7 —a-°.
ad -2
2 2

1)-2; 2)ad; 3)2; 4)a 8.

VYnpocTtute BhipaxkeHue log, 48 —log, 3 + 6986 5,

1)9; 2)7; 3)log,3; 4)-log,3.
1

x-3
Pemrure HEepaBeHCTBO (%J < 7

1) (o003 5); 2) (=15 +00); 3) (—o0; —1); 4) (5; +00).
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AS.

AG6.

AT7.

AS8.

A9.

A10.

All.

Al2.

A13.
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YKa)kuTe mpoMexxXyTOK Bo3pac- i
Tauusa OGyHKouu y = f(x), sa-
maHHOM rpaduxkom (puc. 43). \ [
1) [-3; 0]; 2) [-2; 2); \ [v=1(x)
3) [-4; 4]; 4) [0; 3].
-3 (0] 1 3 X

YupoctuTre BhIpaieHue \ ]

2sin2%+cosoc—1. \ /
1) 2cos? &, 2) 2sin? &, 4

2 Puc. 43

3) 0; 4) 2.

Pemure ypasrenue log, x = 1.

1) /5 2) %; 3) 25; 4)%.

VKaKuTe IpoOMeXyTOK, KOTOPOMY IIPUHALJIEKUT KOPEHb
ypaBHeHus log (x +1) = 2.
1) (75 9); 2) (95 11); 3) (45 7); 4) (6; 8).

x+1
x-1

1) (—o0; 1) U [1; +00); 2) (=o0; —1) U (1; +00);
3) (—oo; —1] U (1; +o0); 4) [-1; 1).

Haiigure obsacTs onpenesieHNa GyHKIUHN Y =

Pemute HepaBeHcTBO 4% > 8.

1) [1,5; +o0); 2) (-o0; 1,5];
3) [6; +00); 4) (—oo; 6].

Pemute HepaBencTBo 3% 2 — 3% < 24,
1) (w005 —1); 2) (—oc; 1); 3) (-1; +o0); 4) (1; +o0).
Haiigure npoussegenne KOpHeil ypaBHEHHUA
lg?x +1gx-12=0.
1) -10; 2)12; 3)-12; 4)-L.
10
Pemnte ypaBHeHne 2sin®x — 3cosx = 0.

1) i§+2nm,me Z; 2)(—1)"’-g+1tm,me z;

3)i£+2nm,me Z; 4)i§+nm,meZ.



YACTDb II

K xaxzomy m3 szamaumii B1—B7 ykakure mosiydeHHBIH

BAMH OTBET (TOJIBKO YHCJIO).
1

5.2°-9 4°-5

Bl. Haiiante cymMMy KOpHe#l ypaBHeHHA

B2. Haiigure manbosbiliee Iiejioe pellleHHe HEPaBEHCTBA
log, ,(x +1,5)

<1.
log,, , 100 - log,, , 4

(G5 - 32y + 4310)(G/5 - ¥2)* + /10)
35 +3/2 -

B4. CKoJbKO KOpHeli ypaBHEHHA Sin X — cos X = —+/2 mpuHaji-
JIeXKUT OTpe3Ky [-2n; 2r]?

B3. Briumciure

B5. Ha copeBHOBaHMSX IIO0 KOJIBIIEBOIMI Tpacce IIEPBBIA Be-
JIOCHIIEJUCT IIPOXOAMNJI KPYr Ha 5 MUH MeAJIeHHee BTODO-
ro ¥ yepes Yac OTCTAJI OT Hero Ha LeJIbIi KPyr. 3a CKOJIb-
KO MUHYT BTOPOH BeJIOCHIEAUCT IIPOXOAMJ OAHH KpPyr?

B6. Briuuciure cos (g +o¢), ecJaM sino = % n0<aoc< g

1 - cos 2a + sin 20

B7. Haiigute 3HaueHHe BBIPAKEHUS ecn

1 cosa — sin(2w — a)’
sino = — 5.



OTBeTbl K KOHTPONbHbIM paboram

K—1. I Bap. 1. 5. 2. -12. 3. a) (-oo; -2) U (2; 3); 6) (-o0; -2)U
U {5} U (6; +00). 4. a) < 3; 6) 1. 6.-2; 2. 7. 37. II Bap. 1. 4. 2, -11.
n+

3. a)(—o0; —-3)U(2; 4); 6)(—o0; —2)U{4}U(5; +o0). 4. a) n(n 2)

6) g 6. -3; 3. 7. 92. III Bap. 1. % 2. -14. 3. a) (—o0; -3) U (-1; 2);

6) (—c0; —4)U{2JU(5; +0). 4.8)—2; 6)L 6.1; -3. 7.679.
n+2 2
IV Bap. 1. % 2.-12. 3.a) (~o0; —4) U (=1; 1); 6) (—o0; 1) U {3} U

UG; +0). 4.8) — 2 6 )—- 6. -1; 3. 7. 679.
(n-3)(n+1)

K—2. IBap. 1. a) [la; 6) HeT; B) £a; r) HeT. 2. a) @; 6)3/25-3/5+1;
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3
6) na; B) ma; r) HeT. 2. a)5‘/§; 6) 2+3/4+3/2; B)3/5 +1. 3. a) 25;
6) 1000.4. x—y. 5. 0. 6. 3 7. 45 mun. III Bap. 1. a) [1a; 6) na; B) HeT;

3
‘/_ ‘/_7 V8, 4 ﬁz 1 3.a)50; 6)1812.

T) HeT. 3

4.a-b.5.0.6. 5 7. B2 pasa. IV Bap. 1. a) Het; 6) na; B) HeT; r) Aa.

2Y8, 6 T+ N4+ N7 58+ 1) 5 .y 40, 6) 2002. 4. x - .
5.0.6.3.7.B 3 paga. !
K—3. I Bap. 1. %. 2. % 4.-_2.
7. B 1,5 pasa. II Bap. 1. % 2.

. 0,027. 6. a) g; 6) 0; B) 0; r) —oo.

. 4.1,5. 5. 2?7. 6. a) %; 6) +00; B) 0;

© |00 ;

N

r)—oo. 7. B 3 pasza. IIIBap. 1. i Log —g. 5.1.6. a) —g; 6) —co; B) 0;

4
r) —co. 7. B 2 pasa. IV Bap. 1. 0,09. 2. g 4.-3.5.5.6. a) —%; 6) —oo;

B) 0; r) —co. 7. B 4 pasa.
K—4. 1 Bap. 1. a) 4; 6) 4. 2. a) 0; 6) 27. 3. a) (—oo; 2); 6) [%, 2]. 5. 1.

6.0. 7.80xm. IIBap. 1.a)6; 6)4. 2.a)0;1; 6)4. 3.a)(-oo;1);
6) [%, 16]. 5.1.6.0.7.180 xm. III Bap. 1. a) 3; 6) 2. 2. a) 1; 2; 6) 4.

3. a) (—2; +0); 6) [0,5; 8]. 5. 1. 6. 0. 7. 120 meraueii. IV Bap. 1. a) 5;
6)4.2.a)1; 2;06)9. 3. a)(—2; +00); 6) [21—7, 3]. 5.1.6.0.7. 78 gerasneit.

154



K-5. I Bap. l.a)E; 6)2+?. 2.a)sino; 6)0. 3.a)l; 6)2,5.
4. a) - +21tn,2?+2nn,nez 6)+T+2nn,neZ B)§+nn,neZ
r)—z+nn, neZ. 5. a) 7; 6)— 6.1-—-. 7. 22 u 27 penyraToB.
II Bap. 1.a)—§; 6)§—2. 2. a) cosa; 6)0.3.&) 1;6) 5. 4. a) —£+2nn,
-37-+21m, neZz, 6)+3+2nn, neZ B)—§+nn, neZz; r)4+1tn,
neZ. 5. a) 11; 6)— 6. —l—z 7. 360 my)xuus u 330 KeHUIUH.
I Bsap. 1.a)4; 6)2,5. 2.a)1; 6)0. 3.a)1l; 6) ——. 4. a)—§+2nn,
—2?+21tn, neZz; 6)+4+21tn, neZ B) + nn, neZ r)-g+1tn,
neZ.5.a)l4;06) 5 .§+—. 7. Ha 12,5%. IV Bap. 1. a) -3; 6) -1,5.
2.a)1;6)0. 3. a) 1;6)— 4. a)-+2nn,37+2nn,neZ 6)+ 2 T+ 2nn,
neZz; B)-E+nn, neZz; r)6+1tn, neZ. 5. a) 18; 6)— 6———.

2
7. Ha 20%.
K-6. I Bap. 1. a) -1; 6) 1. 2. 0,5. 3. a) -0,6; 6) —0,96; B) —0,28.

5% 7.9 4. IIBap. 1.a)0; 6) 1. 2. ‘/_ . 3. ) 0,8; 6) -0,96; B) —0,28.
53 7.6 IIl Bap. 1.2)-1;6) 1. 2.3. 3.a) —12; 6) 120, ) 119,
2 13 169 169
120, 119

5_7133 IVsap.1.2)1;6) 1. 2.3. 3. —6 —,
pasa. IV sap. 1.2) 1;0) ) )= 169’ ) 169

5. —5. 7. B 2 pasa.

K-7. I sap. 1. a)n+2mn, neZ; 6)% "y 2nn, 3jT"+2nn, nez;
)—+nn, neZ. 2. a) T +2nn, ne Z; 6)21tn, neZ. 3. a) +1tn,
neZz; 6)—E+1tn, neZ. 4.a)—g+2nn, nelZ; —§6—+21m,neZ;
6) iarccos%+21tn,neZ; B) arctg(-3)+ nn, ne Z. 5. a) 2nn,g+21tn,

ne Z; 6) +— — +nn,—§—+nn,neZ 6. a) +2nn,m+2nn
2 12 12 6 6

neZ; 6) (—g + 2nn; §+ 2nn), ne Z; B) (—g + nn; arctg(-3) + nn],

neZ.7. Yepes 6 u. II Bap. 1. a) —§+2nn, neZ;06) i§+2nn, neZ;
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B)—§+nn,neZ.Z.a)n+2nn,neZ;6)§+2nn,neZ.3.a)-§+nn,
neZ;06) %+nn, neZ. 4. a) i%’f+2nn, neZ; 6)(-D)" arcsini+1tn,

neZ; B)arctg2+nn, ne Z. 5. a) n+2nn, X +2nn, neZ; 6) §+52£,

T tnn, §£+1tn,n<sZ. 6. a) £+2nn;§£+2nn , neZ; 6)|%+2nn;
12 12 6 6 3

-533+2nn), neZ; B) [arctg(—3)+1tn; g+nn], neZ. 7. Yepes g q.

III Bap. 1. a) 2nn, n € Z; 6) §+21tn, ne Z, 5—’[+21tn, neZ;B) —§+nn,

5n

neZ. 2. a)—§+2nn; §+21tn; ?+21m, neZ; 6)—+2nn, neZ.

x
2
3. a) g+ nn, ne Z; 6) —§+1tn, neZ.4. a) (—1)”+1arcsin0,6+1tn, neZz,
0) iarccos§+ 2nn, ne Z; B)—arctgd+mnn, neZ. 5.a)-n+2nn,

—§+2nn, n e Zz; 6)§+nn, neZ. 6. a) (—%+2nn; %"+2nn), neZz;

0) (%ﬂ + 27n; %‘ + 2nn), ne Z; B) [arctgz + 1tn; §+ nn), ne Z.7. Ye-

peagq. IV Bap. 1. a)g+21tn, neZ; 6) i§+2nn, neZ; B) —§+nn,
nelZ. 2.a)i~2?n+21tn,2nn,nez; 6) 2nn, ne Z. 3.a)—%+nn,neZ;
6) g +7n,neZ. 4.a) tarccos(-0,7) + 2nn, ne Z; 6) (-1)" arcsini + nn,
ne Z; B)arctgb+nn, ne Z. 5. a) 2nn, —£+2nn, neZ;06)nn, neZ.

6. a) (—%+2nn; —%+2nn], ne Z; 6) [—gsf+21tn; 2?”+21tn), neZz

B) -§+nn; arctg2+1tn], neZ. 7. Yepes 1,5 u.
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