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Mpeaucnosue

IupaxTUyecKkue MaTepuassl 10 Kypcy aiare6psl 1 Hadaj MaTeMa-
THYECKOro aHaJn3a Cozep:KaT 45 caMOCTOATENbHBIX M 7 KOHTDPOJb-
HBIX paboT B YeThHIpEX BapuUaHTaX, a TaKiKe TeCT AJSA CAMOKOHTDOJA
B JBYX BapmaHTaX. Ko BceM BapuaHTaM KOHTDOJIBHBIX paboT U K Tec-
Ty MMEIOTCA OTBETHI.

Cojep:KaHHE MHUIAKTHYECKHX MaTePHaJOB IIOJHOCTBHIO COOTBET-
cTByeT yue6HUKY aBTopoB C. M. Hukoasckoro u ap. cepun «MI'Y —
mxoJsie» Aasa 10 xjaacca u gomoJsHsAeT yueOHUK Gojiee CI0KHBIMHU 3a-
JAaHUAMHE, HeoOXOoOUMBIMHU s paboTel B KJjaccax, HalleJIeHHBIX Ha
MNOATOTOBKY yualiuxcsa B By3. [JuaakTudecKHe MaTepHalbl MOXXHO
HCIOJb30BaTh B KJacce M AoMa Ipu pabore mo Jgo6bIM yueGHHMKAaM,
a TakKe IJA caMooOpas3oBaHUI.

B pasgene I KHMTM AaHbl IPUMEPHI BLINIOJIHEHUA 3aJaHU, aHAJO-
TMYHBIX 3aJaHUAM M3 KaXXJ0M CaMOCTOATEJNbHOI paborni. IIpu aTom
obpaasIbl JaHBI HE AJIs BCeX 3aJaHUIl U He MOBTOPAIOT 3aJaHUA CAMO-
CTOATEJIbHON paboThl, HO paboTa ¢ HUMU CYLIECTBEHHO IIOBBICUT pe-
3yJIbTATUBHOCTDH BBIIOJHEHHS CAMOCTOSITEJbHBIX paboT M ycBOeHHe
TeMbl B I[€JIOM.

MarepuaJjbl 4Jis MOATOTOBKM K CaMOCTOSITEJIBHBIM pabGoram co-
JepsKaT noApoOHble O0BACHEHUA pelleHUH 3aJaHui, TaK KAK UMeIOT
1eJbl0 00'bsICHEeHNEe BLIOPAHHBIX CIIOCO00B AeicTBHil. A odopMiieHUsA
pelleHn#d yJau[UMHUCA MOTYT ObITh KPATKHMH, B HUX, KaK IIPaBUJIO,
NPONYCKAIOT KOMMEHTAPUH MPU BBIMOJHEHUN PAaBHOCHUJIBHBIX IIpPeol-
pa3oBaHUil ypaBHEHHII MJH HepaBeHCTB.

TeMbl, OTMEeUYeHHBIE B JUAAKTHUYECKHX MaTepHaaX 3Be3J0UKOi, He
ABJAIOTCA 00A3aTeJbHBIMU AJId H3YyYeHHA B 00m[e00paszoBaTeIbHOM
kKJacce. OHHM 0XBaTHIBAIOT MPOrpaMMy yIVIyGJIEeHHOTO H3yUYEeHUA MaTe-
mMaTuku (NpoduabHBIX KJaccoB)., Tak kKak mo yuyeOHMKaM cepuH
«MI'Y — mkoJie» BONPOCHI, CBA3aHHBIE C HEPABHOCHJIBHBIMHU NIpPeod-
Pa3oBaHUAMU YPABHEHUI U HepaBeHCTB, OTHeceHEl B 11 KJjace, To au-
JaKTH4YeCKHe MaTepuajbl Ajgsa 10 kjaacca, KpoMe pallMOHaJbHBIX U
IPOCTEMIINX IOKAa3aTEJbHBIX, JOrapUMMUUYECKHUX M TPUTI'OHOMETDH-
YeCKHX YPAaBHEHHI M HEPaBEHCTB, COLEp KaT 3aJaHUA HA IPHUMEHe-
HUEe 3aM€Hbl HEM3BECTHOIO, YTO IO3BOJIAET PEUIATh JOCTATOYHO CJIOXK-
HbBIE 3aJadyM, He IIPHUMEeHAsd CJOMKHBIX OOIIUX METONOB pelIeHUS
(nepexon K ypaBHEHUIO-CJEACTBUIO M IP.).

IlepBble camMocTOATeNbHBIE PAbOTHI HalleJIeHbI Ha NOBTOPEHHE H
CHCTEeMAaTH3alMI0 U3YUYEHHOTO B JAeBATHJIeTHeH miKojge. Ilpeanosken-
Hble paboThl MOTYT HCIOJIb30BATHCA KAaK 00y4aiol[ye CaMOCTOATEJb-
Hble paboThI AJIA KJIACCHOM MJIM AOMAallHeil pabdorel. JIoOble U3 camo-
CTOATENBHBIX PaboT YUHTEJIb MOXKET UCIOJNb30BATh AJIA KOHTPOJIA Ha
ormerKy. Ho npu aTOM cJjeayeT y4ecTb, UTO MHOIME CAMOCTOATEJb-
Hble paboThHl U BCe KOHTPOJIbHBbIE pa0OTHI N30LITOYHBI O 00beMy. ITo-
3TOMY INpejIoJiaraeTCA, YTO YYHUTEJb CAMOCTOATEJBLHO OTGeper u3
HHX 4YacTh 3aJaHUN C y4eTOM YPOBHA HNOATOTOBKH ydalIUXCA IO
npeAMeTy U BPDEMEHH, OTBOAMMOI'O Ha BBINOJHEeHUEe paboThl.

CrenyeT yuecThb, 4YTO HEKOTOpPHIe 3agaHusa BapuaHTos III u IV we-
CKOJIBKO CJIOYKHee COOTBETCTBYIOIINX 3agaHuit BapuauToB I u II. Tak
KaK B KJlaccax ¢ yriy0JeHHBIM U3yYeHUueM MaTeMaTUKH KOHTPOJIbHBIX
pabot moskHO OBITH OOJIbIIE, YeM B KJacce, paboTamwiieM no obireod-
pasoBaTeJIbHOH MporpaMme, TO OTAEJbHBIE CAMOCTOATEIbHBIE PAOOTHI,
OTMeuYeHHbIe 3Be3JOUYKaMH, MOXKHO IIPOBECTH KAaK KOHTPOJbHBIE PAGOTEI.
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paspen |

Marepuansl ana noaroroskm
K CaOMOCTONITENIbHbIM paGoram

1. JlevcTrBuTEenbHbie Yucna

HanomMHNM IpaBHJIO IepeBOAA MePUOIUYECKOH NeCATHUHOMN
Apobu B OOBIKHOBEHHYIO.

Jaa Toro 4tobbLl 3amMcaTh MEPUOAUUYECKYIO AECATHUHYIO
apobb B BHJe OOBIKHOBEHHO# ApoOu, HaJAO B YHCJIHUTeJE 3alu-
caTh pPasHOCTDL YMCJIA JO BTOPOrO IIepHoja M YHCJa SO IIepPBOTro
nepuoja, B 3HaMeHaTeJe 3allUCATh CTOJNILKO AEeBATOK, CKOJIBKO
uudp B nepuoje, ¥ MPUMNACATH K HUM CTOJIBKO HYJIeH, CKOJIBKO
uudp Mexay 3amATOH U NepBHIM NEPHOIOM.

IIpumep 1. 3anuiremM nepuogUYECKYIO AECATUYHYIO APOoOb
B BUJe OoObIKHOBeHHOI: a) 2,1(45); 6) 0,00(3); B) 0,(7).

Pemenue. a) O6osmauum x = 2,1(45) = 2,14545..., Torma
2145 — ywucio g0 BTOpOro mepuoga, 21 — YHCIO OO0 IIEpBOTo
mepuoja, B nepuoje 2 uu@dphbl, MeXAY 3alATOM U MEPBHIM IIe-
puogom 1 nudpa. IlosTomy mo mpaBuiy umMeeM

_ 2145-21 2124 _ 118
990 990 55

6) 06031-13&‘{I/IM x=0 00(3) = 0,00333..., Torga 1Mo HpaBHIY
0 3

uMeeM X = =
900 900 300"
B) O6osnayum x = 0,(7)=0,777..., Torma mo nOpaBUIy
uMeeM X = -0_ Z.
9 9
OTser. a) E 0) —' B) Z.
55 300°

IIpumep 2. Haiinem Bce AelCTBUTeNbHbIE YuciIa X, AJIA
KaXJA0ro M3 KOTOPBIX CIPaBelJINBO PaBEHCTBO |x +4| = 2.

Pemenue. Moaynp pasHOCTH Yuces X U —4 3aJaeT pPaccTos-
HHUe MeXJy Toukamu X u —4. M306pasuM Ha KOODAHMHATHOMN
ocu Touky —4 (puc. 1), Torga HCKOMOe YHUCJIO X, TaKoe, 4YTO

-2 +2 -2,5 +2,5
/_\;/_\ . [\./M»
-6 —4 -2 x -1 1,5 4 X
Puc. 1 Puc. 2



|x - (—4)| = 2, yAaJeHO OT Hee Ha 2 €UHULLI, T. €. HJIK X = —6,

wi x = —2.
OtBeTt. —6; 2.

IIpumep 3. HaiinemM Bce AelcTBUTeJIbHBIE YHCJA X, IJA
KaXXJoro M3 KOTOPBIX CIIpaBejJHMBO HepaBEeHCTBO |2x— 3| > 5.

Pemenune. JlanHHOe HepaBeHCTBO IlepeldIleM B BHJIE
|x - 1,5| > 2,5. Moayas pa3HocTH uucesa x U 1,5 3agaet paccro-
AHUe Mexay ToukamMu x u 1,56. M306pasuM Ha KOOpPAUHATHOM
ocHu TouKy 1,5 (puc. 2), Torma UCKOMBIe YHCJIa X JOJKHBI ObITH
yAaJeHbl OT Hee Ha pacCcTOoAHUe, Oojbiiee yeM 2,5 eIWHUIBI,
T, e. man x < -1, uam x > 4.

OtBeT. (—o0; —1) U (4; +00).

2. Npumenenne popmyn
COKPALLEHHOro YMHOXXEHMUS

HanoMHMM (OpPMYJIBI COKpAIlIeHHOIO YMHOXXEHHUS MHOI'O-
YJICHOB:

(x +y)? = 2+ 2xy + Y%
(x - y)* = 2%~ 2xy +y%
(x+y)®=x3+3x% + 3xy2+y3;
(x—y)® = x3- 3x%y + 3xy?- y3
@ - y)x+y) = 2"~ y%
(x -y +xy +y%) = x>y
(x+y)Ei-xy +y?) = x3+y3.
Ipumep 1. BrrumcauM 3HaYeHMe MHOTOUYJIEHA X+ 2xy +y2
opu x=-59,7, y = 52,7.

Pemrennme. Tak Kak x2+2xy +y2=(x+y)2, TO IpU X =
=-59,7, y = 52,7

x% + 22y +y? = (-59,7 + 52,7)% = (-7)% = 49.
OtBer. 49.

Ipumep 2. U3 muorowrenos A = 3x2 + 2x + 5 u B = 8x°> —
—8x + 5 cocraBieno Beipaxkenue P = A3 — 34%B + 3AB% - B®.
Hanipgem 3HaueHue BbIpaxkeHuss P(x) npu x = 0,2.

Pemenue. P(x) = A® — 34°B + 3AB% - B = (A - B)® =
=((8x%+2x +5)— (3x2- 3x + 5))° = (5x)% = 125x°.

Ecnu x = 0,2, To P(0,2) =125 - (0,2)> =125 - 0,008 =1.

Orser. 1.



3. KsagparHoe ypasHeHue.
®Dopmynbi Bueta

ax? + bx + ¢ =0, a # 0 — KBagpaTHOe ypaBHeHUe,

D =b%- 4gc — AUCKPHMUHAHT 3TOTO YPABHEHUA.
1) Ecim D > 0, T0 ypaBHeHHMe HMeeT J[Ba pPAa3JIUYHBIX
~-bx+D .
KODHA X, ,= 2—; KBaJpaTHBIA TPexXdJjieH pacKJalblBaeTCs
’ a

Ha JIMHeHHble MHOYKHUTEIN: ax> + bx + ¢ = a(x - xl)(x - X5).
2) Ectu D=0, To ypaBHeHHe MMeeT eAMHCTBEHHbIH KODEHb

x0=2— (roBopAT eme, UTO KOPHM ypaBHEHHUS COBIALAIOT);
a

KBaJpaTHBIY TpeX4JjieH pacKJaAblBaeTCsa Ha JUHeHHble MHO-
KUTenu: ax” + bx + ¢ = a(x - xo)?‘.

3) Eciim D < 0, To ypaBHeHHEe HE HMeeT JeHCTBUTEJbHBIX
KOpHell, KBaJJpaTHbIA TpexXdJeH ax? + bx + ¢ Henbas pasJio-
KUTH Ha JIMHEHHBbIE MHOXMKHTEJIHN.

IIpumep 1. PemmuMm KBajpaTHOe ypaBHeHHUE
x? +12x — 45 = 0.
Pemenne. D = 122 — 4 - (-45) = 144 + 180 = 324.
_-12+4324 _ -12+18
12 2 2
Oteer. —15; 3.

,=-15, x,=3.

Tecz)pema Buera. Ecau npuBeneHHOe KBajpaTHOe ypaBHe-
HHe x° + px + ¢ = 0 UMeeT ABa AEeHCTBUTEJBHBIX (pPa3JIMYHBIX
MM COBMNABIIMX) KOPHA X; U Xy, TO X; + Xy = —P, XXy = (.

O6paTrnas Teopema Buera. Ecau umcna x, u x, TakoBHI,
4TO X; + Xy =—P, X1Xy = (¢, TO 3THA YHUCJA ABJAITCA KOPHAMH
ypaBHeHusA x°“ + px +q=0.

PopmMyasl X; + X5 =-p, X,;X, =¢ Ha3bIBalOT (opmyraMu
Buera nyns npuBeeHHOTO KBaApPATHOI'O ypaBHEHUA.

JI1a xBaagpaTHOro ypaBHEHUA ax’+bx+¢=0 (a = 0) dop-

MyJsibl Buera umeroT Buj X, + X, = — 2, X, X,= <

a a

IIpumep 2. Penmmum KBajgpaTHOE ypaBHEHHE
- 2005x + 2004 =0.

Peurenne. 3aMeTHM, 4TO UuciIo 1 HBJIHeTCH KOpHEM JaHHO-
IO KBaJPATHOTO YDABHEHUS, TAK KaK 12 - 2005 - 1 + 2004 = 0.
Bropoii KopeHb HaligeMm, oab3ysachk dopmynamu Buera.

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

OtBer. 1; 2004.



2 —
Ilpumep 3. Ecian kBagpaTHOe ypaBHeHHMe x° — 13x + 2 = 0
“MeeT KOPHHU X; U X,, TO, He BBIUUCIAA UX, HaHJleM 3HaUYeHne

2
YHCJIOBOTO BBIDAXEHUNA xfo + xlxz.

Pemenue. Tak xax D = 132 — 4 . 2 > 0, To ypaBHeHUe UMe-
eT IBa PA3JUYHBIX AEHCTBUTEJbHBIX KODHA X, U X,. Ilpume-
HAA popmyssl Buera, moayuyum ;)(:2:)52+x1 g— XXy - (%, + xy) =
=2.13 = 26.

Orser. 26.

4. Anre6bpanyeckue apobn

¥*-2x2-5x+6
x°—6x%+11x -6

6) Haiinem 3HayeHMe MOJIYYeHHOH IIOCJIe COKpPALIEeHUA APO-
ou npu x = 1.

Pemtenue. a) Ilpu x = 1 yucaurens u 3HaMeHATeNb APOOH
o0pamjaorTcsa B HYJb. JTO O3HAYaeT, YTO HUX pasjioyKeHHe Ha
MHOMHUTEJHN COLEPKHUT MHOKHUTENIb (X — 1).

Paznoskum umncamresnr U 3HaMeHaTeab APOOM Ha MHO-
JKUTEIU:

IIpumep 1. a) CoxkpaTum ApoOb

3 _2x2-5x+6=x>-x2-x2+x-6x+6=

=x%(x-1)-x(x-1)-6(x-1)=(x—-1)(x2-x-6)=
= (x — 1)(x — 3)(x + 2);

3 6x2+11x-6=2x°-x2>-5x2+5x+6x—6=
=x¥(x - 1) - 5x(x — 1) + 6(x — 1) = (x — 1)(x® — 5x + 6) =
=(x - 1)(x - 3)(x — 2).

Teneps cCOKpaTUM APOOH:
WB-2x2-5x+6 (x-Dx-3)(x+2) x+2
-6x2+11x -6 (x-D(x-3)(x-2) x-2
x+2
x—2
*2. 6y -3.
-2

0) Eciu x =1, 10O = -3.

X
Otser. a)

IIpumep 2. a) 3anwuinem B BHAe ApoOH BhIpa’KeHUE

1 1 1
+ + .
(x-1Dx x(x+1) (x+1)(x+2)

0) HaiigeM 3Havenue moaydenHoil apobu npu x = 0.



Pemienue. a) IIpescTaBuM KaKAYI0O M3 AaHHBIX IZpobeii
B BHJle Pa3HOCTH ¥ YIPOCTUM MOJYYEHHYIO CYMMY:

1 + 1 + 1 _ 1 1 +
(x-Dx x(x+1) (x+1D(x+2) x-1 x

1
1 1 + 1 _ 1 _ 1 _l+l_
x x+1 x+1 x+2 x-1 x x

ot v 111 3
x+1 x+1 x+2 x-1 x+2 (x-Dx+2)
6) Ecau x =0, To ——3————=—1,5.
(x = 1)(x + 2)
Orger. 8) —— > . 6) —1,5.
(x - 1(x + 2)

5. PauuoHanbHble YPABHEHUS

x-4
- x4

Pemenue. HaiineM 3HaueHMs X, IPH KOTOPBLIX YUCJIUTEIb
Apobu paBeH HYJIIO:

¥ -4=0, x,=2 x,=-2.

Ilpumep 1. Pemtum ypaBHeHUe = 0.

IIpu x; =2 3HameHaTesb ApoOu obpalaercd B HYJIb:
23 22 _ 4= 0, a npu x, =—2 HeT, CJeAOBATEJBLHO, -2 —
eIUHCTBEHHBIN KOpPEHb HAHHOTO YpaBHEHUA.

Oteer. -2,
2x + 2 + Tx -11 _
x+3 (x+3)x-95)
Pemenne. IlepeHeceM Bce 4jieHbI ypaBHEHUSA B JEBYIO YacCTh

H IIOCJIe IpuBeAeHuA Apodel K obiieMy 3HaMeHAaTeJJI0 Iepenu-
IeM ypaBHE€HHE B BH]IE

IIpumep 2. Peutum ypaBHeHHE

2+x-6

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

Haiinem 3HauyeHuss X, MPH KOTOPBIX UYHUCJIHUTENb JpOOH
B ypaBHeHuu (1) paBeH HYyJIO:

x2+x—6=0, x;=-38, x5 =2.
IIpn x, =-3 3mamenareasb (x +3)(x — 5) Apo6u B ypaBHe-
unu (1) obpamjaerca B HyJb, a IPH X, = 2 HET, CJIEAOBATEJbLHO,

2 — eOIWHCTBEHHBINI KOpeHb JAHHOIO YypaBHEHUS.
OtBer. 2.



6*. 3ameHa HEeM3BEeCTHOro NMpM pPeLIeHnH
POLMOHANBHBIX YPABHEHUMN

IIpumep 1. Pemuum ypaBHEHUE
(13x+29)2 - 19(13x + 29) + 48 = 0. (1)

Pemienne. OGosumaumB t=13x+ 29, mepenuiieM ypaBHe-
Hue (1) B Buge
t?-19t+48=0. (2)

YpaBHenue (2) umeer nBa KopHA t;, =3 u t,=16, moaro-
My BCe KODHM ypaBHeHH# (1) ABJIAIOTCA KOPHAMHU IBYX ypaB-
HeHHuH:

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

13x=- 26, 13x =-13,
x, =-2; x, =—1.
OtBer. -2; 1.
IIpumep 2. PeminMm ypaBHeHHE
(x? + 6x)% + 2(x + 3)=81. 3)
Pemenue. Ilepenmnuiem ypaBueHue (3) B Buje
(x® + 6x)% + 2(x% + 6x) — 63 =0. (4)

OGosHaumB t = x° + 6x, nepenuiiieM ypaBueHue (4) B Buge
t?+2t-63=0. (5)

YpasHenue (5) umeer nBa KOpHA t;=-9 u t,=7, moaro-
My BCe KODHH ypaBHeHHsA (3) ABIAIOTCA KOPDHAMH ABYX ypaB-
HEeHHH:

1) x®+6x=-9, =n 2) x2+6x=17,
x2+6x+9=0, x2+6x—7=0,
x;=-3; xy=1, x3=-17.

OtBer. -7; -3; 1.

IIpumep 3. Pemmum ypaBHeHUe

2 _ _ 2 _
e R e RV 6)
- x“-3x -2
x*-3x-2
Pemrenue. O6Go3HauuB ¢t = ~—5————, IepenuileM ypaBHe-
aue (6) B Buge Xt+x-4
t +§ +4=0. (7

9



YpaBHeHUe (7) UMeeT eIUHCTBEHHBIH KOPEeHb t,=—2, nosTo-
My BCe KODHM yPaBHEHUs (6) saBnAAOTCA KOPHAMU ypaBHEHUS
x“-3x -2
X+x-4
AOBaTEJbHO, U ypaBHeHUe (6) uMeeT TONBKO JBa KOPHA X; U X,.

5
= — 2, KOTOpOe UMeeT ABa KOPHA X, =— 3 B %2= 2. Cre-

OtBer. — —; 2.
3

7*. Doka3arenbCTBO YMCNIOBbIX HEPABEHCTB

IIpumep 1. okakeMm, 4TO AJA JIOOOr0 AEeHCTBUTEIBHOIO
4YHCJa X CIIpaBeAJINBO HepaBeHCTBO xt-4x*+5 > 0.
JdoxaszaTeascTBo. BrigeiuM monauslil KBagpart:

x4—4x2+5=x4—4x2+4+1=(x2—2)2+1.

Tak Kak (xz— 2)2 2 0 gnsa ao60ro AeMCTBUTEJLHOTO YHCaa X,
al>0, 10 (x2-2)2+1 >0, . e. xt-4x®+5>0 nnsa Jroboro
IefICTBUTEJLHOTO YHCJA X, YTO U TpeboBaJIoOCh AJOKAa3aTh.

IIpumep 2. TokakeMm, YTO AJIA JIOOOr0 AEMCTBUTEIHLHOTIO

1
4MCcia X CIpaBeJIMBO HEPABEHCTBO X°— 5x + e — > —5.
xX"—ox +

JoxazaTeascTtBo. IIpuGaBuB K 06eMM YacTsAM HepaBeHCTBa
YUCJIO (, TIOJYYUM HEPaBEHCTBO

L) (1)

x2—5x+7+2—/
x“—bx+ 17

HOna mokasaTeabCcTBa HCXOJHOTO HEPaBEHCTBA JOCTATOUHO
IOKAa3aTh CIpaBefINBOCTL HepaBeHcTBa (1). Tak kak AUCKpU-
MHMHAHT KBaJApaTHOTO TpexujeHa A =x"—5x+ 7 orpumareib-
HBIH U KO3(ddUITUEeHT IpHU x% mosnoxurenbHbIA, To A > 0 fuA
aoboro gedcTBUTeNbHOro yuciaa x. Ho aiaa 000ro mosioXKu-

1
TEeJILHOTO A CIIpaBeAJINBO HEPABEHCTBO A+X> 2, mmoaToMy

cIpaBeAJHBO HepaBeHcTBO (1), uTo um TpebGoBaJyioCh AOKAa3aTh.

IIpumep 3. JokakeM cIIpaBeAJMBOCTbL HepPaBEHCTBA

135 .99 1
2 46 100 10
JokasareabcTtBo. O6o3Hauumm A = 1.3.3 . ﬂ;
0 23 44 65 6 100
=g-‘—1-g-...-w. Tax xak l<—, —<=, =<=, ..,
3 5 7 101 2 3 4 5 6 7



99 100
100 101’

2 2
p_1:2:8:4:5-...99:100 _ 1 _ 1 (1]’T0Az<(_1_16)_

To0 A <B. Tak rak A > 0, TO A? < AB. Tak kax

2.3-4-5-6-...-100-101 101 100 (10

1
Orclona, yuuThiBas, uto A > 0, moayuaem A < 10’ 4TO M Tpe-
60BaJIOCh JOKA3aTh.

8*. Meroa maremarM4YecKOrW MHAYKLUWMN

IIpumep 1. JoxakeM MeTOZOM MaTeMaTUYECKON HHAYK-
muu, uro 32" 1+5"*! pgenurca ma 4 ams mO60r0 HATYDAIb-
HOTO uMcja n.

NoxasaTeasctBo. O6osHauum A(n)=32""14+5m*1,

1) A(1)=3+25=28 — peautca Ha 4.

2) Ilpegnonoxum, uro A(k)= 3%k-1, 5%*1 jenurca Ha 4,
u goxaxkem, uto A(k + 1) meanrtca Ha 4.

A(k+ 1)=32k+1 + 5k+2=32k-—1 +2+ 5k+1+1=
=9.8% 145.581=4.3%"115. A(k).

Tak Kak, II0 HallleMy IIpeAnoJoxKenno, A(k) genurcsa Ha 4,
To 5 - A(k) nmennrca Ha 4. Ciaraemoe 4 - 3" Toxke meaurcsa
Ha 4, mosToMy U cymma, paBHasa A(k+ 1), meaurcda Ha 4.

CorylacHo IpUHIIUIIY MaTeMaTUYeCKOM MHAYKIIUNA 3TO O3HA-
4aeT, YTO BhIpaskeHue A(n) geautcs Ha 4 nida joboro Harypa-
JBHOT'O YMCJIA N, YTO U TpeboBajJoCh AOKAa3aTh.

IIpumep 2. [lokakemM MeTOAOM MaTeMaTU4YeCKOH MHAYKIINH,
4TO AJiA JIIO60r0 HATypPaJILHOTO YHCJIa 1 CIIPABEAJIUBO PABEHCTBO

11 N 1 __n
1-5 5-9  (4n-3)4n+1) 4n+1
HoxazareabcTBo. 0603HaAUNM
Am =+ 1 + .+ ! ; Bm)=—"—.
1-5 5-9 (4n - 3)(4n +1) 1 411n+1
1) PaBenctBo A(1)=B(1) BepHO, Tak KaK —— = .
1.5 4+1
2) A+ - Ay =+ 1 4. 4+ 1
1-5 5.9 (4k - 3)(4k + 1)
+ L - + 1 +..0+ 1 =
(4k + 1)(4k + 5) 1-5 5.9 (4k — 3)(4k + 1)
1

T (dk+ 1)(4k + 5)
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E+1  k =(k+1)(4k+1)—-k(4k-i—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)

CnemoBarenbuo, A(k+1)— A(k)=B(k+1)- B(k), noaromy
BepHO paBeHCTBO A(k+1)— B(k +1)= A(k) — B(k).

3) Ilpeagnonosxkum, uro A(k)= B(k), Torga M3 crpaBenu-
BOCTHU MNOCJeAHEero paBeHCTBA CJIeAyeT, YTO CIIPpaBedJIMBO pa-
BeHCTBO A(k+1)=B(k +1).

CorylacHO IPUHIIUIY MaTeMaTHYECKON MHAYKIUU 3TO O3HA-
4aeT, 4YTO paBeHCTBO A(n)= B(n) BepHO 1 J1000T0 HATYpaJb-
HOTO 4YHCJIa N, YTO U TPeboBaJOCh JOKAa3aTh.

9. NepecTaHOBKM, Pa3MELEHUS, COYETAHUNA

IIpumep 1. CKOJBKO MeJIOANIl MOKHO CHITPATh U3 YeThIpex
Pa3JINYHBIX HOT?

Pemenne. Yucno cnoco6os pasHo P,=4-3:2-1=24.
B camom gene, mepBy0 HOTY MOYKHO BBIOpaTh M3 4YeThIpEX
HOT 4eThIPbMA cHnocof0aMu, BTOPYIO — K3 OCTABIINXCHA TpeX
TpeMsa clocobaMu, TPeThIO HOTY MOJKHO BBIOpaTh M3 IOBYX
ABYMsI criocobaMu, 4YeTBEPTYIO HOTY MOYKHO BBIOPATHL M3 OJHOM
OOHUM cnocoboM, a Bce dUeThIpe HOTHI MOXKHO BBIOpaTh
4-3-2-1=24 cunocobamMu, T. €. U3 YeThIpEX Pa3JIUYHBIX HOT
MOKHO CHITPATh 24 MeEJOIHH.

OrBer. 24.

IIpumep 2. CKOJIBKO MeJOAHIl MOMKHO ChII'PaTh U3 UEThIpeX
HOT, BHIOpaHHEIX §e3 MOBTOpEHUA U3 CEMU 3aJaHHBIX pas3jind-
HBIX HOT?

Pemrenue. Yucao crmocobG0B pasBHO A? =T7.6-5.-4=840.
B camom gesie, mepBy0 HOTY MOXKHO BbIOpATh M3 C€MH CEMBIO
crocob6aMu, BTOPYIO — U3 OCTABIIMUXCS IIIECTH IECThIO cmocoba-
MH, TPETHIO HOTY MOKHO BBIOpATh M3 OCTABIIMXCH MATU NATHIO
crocofaMu, 4eTBEepPTYIO HOTY — 4YeThIpbMs cmocobamMu, a Bce ye-
ThIpE HOTBI MOXKHO BbIOpaTh 7 - 6 - 5 - 4 = 840 cnocobamu.

Orser. 840.

IIpumep 3. CKOJIBKO MOKHO ChITPATh AKKOPJAOB U3 YeThIpeX

HOT, BBIOPDAHHBIX M3 CEMH 3aJaHHbIX DPA3JIMYHBIX HOT?
7:6.5.4

4-3-2-1
B camom JgeJie, MUCIIOJIb3yA 4YeThipe pa3/IndHbli€ HOTBI, MOMHO
CBITpaTh Aé mesoguii. Tak KaK B aKKopAe YeThIpe BhIOpaH-

Pemienne. Ywucjo cmnocoboB paBHO C¢= 35.

12



HBIe HOTBHI 3ByYaT OJHOBPEMEHHO (T. €. IMOPALOK BBIOPAHHBIX
HOT He nrpae'r pOJIH), TO HCKOMO€ YHCJI0 aKKOPpAOB MEHBbIIIe
uuciaa meaoauit B P, pas. Torga uckomMoe uucjIo aKKOPAOB paB-

A4
HO — 7—6——5—4 . 9TO U eCTh YUCJO C7 =35.
P 4-3-2.

OTtser. 35.

IIpumep 4. CKOJIBKMMH CIIOCOOAMH MOYKHO H3 UYeThIpeXx
oduIIepPOB M IIECTH COJIAAT COCTABHUTHL ABa NATPYJA H3 ABYX
oduIIepOB U Tpex cojaaT?

Pemenue. [Insa pelleHusa 3ajayMl JOCTATOUHO OIPENEJIUTH
YHCJI0 CIOCOBOB COCTaBJICHHUS OAHOTO NATPYJA, TaK KAaK OCTaB-
muecda opuIlepH M COJAATHI COCTABAT BTOPOH marpyJb. Mcko-
MOe€ YHCJIO CITOCOGOB PaBHO NPOM3BEJeHNI0 InCIa c1moco60B BBbI-
6paTh ABYX o(dUIIEpOB U3 qublpex (C ) U uMciga crnocoboB
BBIOpATh TpeX COJAAT U3 IIEeCTH (C ) (06a pada 6epeM 4YHCJIO
coueTaHUi, a He YHCJO pa3MeIlleHUH, TaKk KaK IOPAJAOK B

BeIOpaHHOM Tpynne oMHUIIEPOB MJIM COJIAT He HUTpaeT POJIH).
HNckomoe umcso cnoco6oB paBHO Ci -Cg - 4-836:5-4_ 120.

OtBer. 120. 2-1 38-2-1

10. ®opmyna 6uHoma HbloTOHAO

IIpumep 1. BrruucauMm KoadduMeHT IIpHU a’ B pasJjoxe-

1
1
HUM BBIPA’KeHHA |a@ — — o ¢opmyse 6umaoma HreioTOHA.
a
. 13 1 13 12
Pemenue. Tak xak [a - —) = (a + ——J = Cf3a13+Ci3 2 4

a -a (-a)!
11 10

2 a 3 a _ 0 13 1 11, ~2 9 A3 7
TO MCKOMBIN KO2QPHUIIMEHT eCTh —Cf3= 18-12-11 = —286.
Oteer. —286. 1-2:3

IIpumep 2. Boruncaum cyMmy Ko3h UIMEHTOB

0 1 2 3 13

Ci3+Cig+Cig+Cis+... +C5.

Pemenne. PaccMoTpum pasjiolkeHMe CTeNeHM [BY4YJIeHa
no ¢opmyae 6mHomMa HeloToHa:

(@a+x3=C ?3a +C1 a12 1 +Cf3a x2+. +Cl‘°’x13.

IloacTaBus B mojiydyeHHOE paBeHCTBO a =1, x =1, moayuyum
UCKOMYIO CYMMY: C0 + C1 +Cf3 013—(1 +1B8= 213 8192.
OrBer. 8192.
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11*. AleneHmne mHorouneHos. KopeHr mHOrouneHa

IIpumep. Pemum ypaBHeHUe 9x? —3x +4x +5x+1 0.
Pemenne. ¥ muorounena P,(x)= 9x? - 3x3 +4x?+5x+1
koaddunuent a, =9, a ceobonuell unen a, = 1. Ecu ypasse-
HHUe MMeeT KOPeHb — paIlMOHAJILHOE YHCJIO, TO 3TOT KODEHb

1 11 1
HaJgO0 UCKaTh cpexau yucenx 1, -1, =, — =, =, — =,
3 3 9 9
Brerunciaum
P,(1)=9-3+4+5+1=16%0; P,(-1)=9+3+4-5+1=12+0;
P, 1 =1—1+4+5+1¢0 P, S 1, 1,4 5,00,
3 9 9 9 3 3 9 9 9 3

1
Takum oGpaszom, mHorouneH P, (x) umeer KOpeHp — —, IO-

aromy P,(x) nenurcsa Ha AByYJIeH (x + é], T. €.

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

Ilpumensasa cxemy lopuepa, HaifimeM Ko3dPHUIIUMEHTH MHO-
rouneHa Py(x):

9 -3 4 5 1

1
3 9 -6 6 3 0

HUrak, Pg(x)= 9x% — 6x%+6x + 3, caemoBaTeJbHO, €ro pa-

INOHAJIBHBbIEe KOPDHH HaJA0 HCKaThb CpeJHn 4YHUCeJl 1, -1, g, —g.

1

fAcHo, uTo uncaa 1, —1, = He MOTYT OBITH KOPHAMH MHOTOUYJIEHA
3 1

P4(x). IIpoBepum umcJIO ~3

Tax Kak P3[— %J =1 2 _ 2+3=0, To MHOrodjJeH

3 3

P4(x) numeer KOpeHb —l. IToaTomy mMHOrouneH Pg(x) neaurcs
1 1 .
Ha ABYyYJIeH [x + g], T. €. Py(x)=Py(x) - (x + E] Haiinem MHO-
1
rouneH P,(x), pasmenuB MHOTOYJEH Pg(X) HA ABY4YJIEH |X +§J

yroaxkom (puc. 3).
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I/ITaK Py(x)= 9x2-9x+9=
-9(x -—x+1), rorga P,(x) =

Ox3-6x2+6x+3 || x4 =

r 3 2
=9. = | (£®-x+1). L 9xitax
( SJ i _ngﬂ_Sx Q2= o +H9

Tax KaK JUCKPMMHUHAHT

; I

! —Ox2—
MHOrouseHa P,(x) oTpunarens- 9x* - 3x
HBIA, TO 9TOT MHOTOYWIEH HE | 9x + 3
nMeeT AeHCTBUTENILHBIX KOp- | ol i 5

Hell um ypaBHeHue (1) mmeer
Ba COBIIABIINX NeHACTBUTEb- 0
1
HBIX KODHA X, =X,=— 3
1
OTBeTr. — 3 Puc. 3

12. PauuoHanbHblie HEPABEHCTBA

IIpumep. Penium HepaBeHCTBO

l+2 5x+6

x 2x+3

(1)

Pemenne. IlepeHecss Bce usieHsl HepaBenctBa (1) B oxmHy
CTOPOHY U CJIOYKUB APOOH, IIOJYUYHM HEePaBEeHCTBO

x*-2x -3

<0, 2
(2x + 3)x (2)
CHauajila pelmiMM ypaBHeHHe
2
x“-2x -3 - 0. (3)

2x + 3)x

YpaBHeHue (3) UMeeT ABa KOPHA x;=-1mn x, =3.
Teneps pemnM HepaBEeHCTBO

(x + 1)(x —3) <o. 4)
(x + —z—](x -0)

ITpumenus k HepaBeHCTBY (4) MeTOX MHTepBajoB (puc. 4),
IIOJIYy4YHM, UYTO MHOXXECTBO BCeX ero peIIIeHI/Iﬁ €eCTh MHOXXEeCTBO

3. —_ .
(_E’ 1) U (0; 3).

Puc. 4
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O6befMHUB MHOYKECTBO BCeX pellleHUM ypaBHeHUd (3) 1 He-
paBeHCTBA (4), IOJIYYUM MHOXKECTBO BCEX pEIIeHUH HepaBeH-
CcTBa 2), a cJgemoBaTeJILHO, u  HepaBeHcTBa (1):

3
-—; =1{U(0; 3].
p ©; 3]
Orser. (——Z—; —1} U (0; 3].

13*. 3ameHa Heu3BEeCTHOro
NPU pelueHMn PALMOHANbHbIX HEePABEHCTB

IIpnmep 1. PemruM HepaBeHCTBO
(x2+4x)*-2(x+2)% -7 > 0. (1)
Pemenne. OGo3HAYUB t= x>+ 4x, TIepenuineM HepaBeHCT-
BO (1) B BHAE
t2-2(t+4)-7>0. 2)

Bce pemenuss HepaBencTBa (2) ecTh U Bce t < -3, U BCe

t =2 5. CnemoBaTesIbHO, BCce pellleHUA HepaBeHCTBA (1) ecTb 06B-
eIVHEHUEe BCeX peIlleHWil IBYX HepaBEHCTB:

1) x2+4x<-3 u 2) x2+4x > 5.

HepaBencteo 1) nmeeT MHOKeCcTBO peineHuil [-3; —1], a He-
PaBeHCTBO 2) MMeeT MHOXKeCTBO pelleHn# (—oo; —5] U [1; +o0).
CrnenoBaTenbHO, HEepaBeHCTBO (1) MMeeT MHOXKECTBO pelleHU
(—oo; =51 U [-3; -1]1 U [1; +o0).

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

IIpumep 2. Pemrum HepaBeHCTBO
3
2x%+ x

N

2x%2+ x -4 + 0. 3)

Pemenne. O6osHauus t=2x>+ x, nepenuilleM HepaBeHCT-

BO (3) B BUAE

t—4+%<0. 1)

Bce pemuenua mepasenctsa (4) ects u Bce ¢t < 0, u Bce ¢, Ta-
Kue, 9yTo 1 < t < 3, cienoBaTeJbHO, MHOXKECTBO peIlleHu# He-
paBercTBa (3) ecTh o6beguHeHUe pelleHUl HepaBeHCTBa

2x%2+x>1

1) 2x*+x < 0 u cucrems! 2) 9 .
2x°“+x <3

16



o 1
HepaBeHcTBO 1) mMMeeT MHOXECTBO peIllleHHH (—5; O}

. 3 1
a cucreMa 2) MMeeT MHOXKEeCTBO pelleHHuH _E; -1|U E; 1

CuezoBaTesIbHO, HEPABEHCTBO (3) MMeeT MHOXKECTBO pellleHHuit

5 -]e[-5e0)ol3e]

OTBer. [—é; —1} U (—l; O) U [1; 1].
2 2 2

14*. 3ameHa HEen3BeCTHOro NpM peLueHuun
MPPALMOHANbHLIX YPABHEHUA U HEpPABEHCTB

IIpumep 1. Peutum ypaBHeHUe

Nx-1=12-2x. 1)

Pemenue. O06osmaumB t = +x—1, nepemuiieM ypaBHe-
Hue (1) B BUge

2t2+¢-10=0. (2)

YpaBHeHue (2) umeeT ABa KOpHA ¢, =~g, t, = 2. Cnemosa-

TeJIbHO, BC€ KODHH ypaBHeHHA (1) ABIAIOTCA KOPHAMHU ABYX

yYPaBHEHHUM:
DVx-1=-2 u 2)Jx-1=2.

2

PyHKOuA VX — 1 onpezeniena Juumb Npu X 2 1, Ha MHOXKe-
crBe [1; +00) oHa HeoTpHIlATEIbHA, IOATOMY YpaBHeHHe 1) He
uMeeT KopHeil. Tax KakK sTa pyHKIUA Ha MHOMKecTBe [1; +00)
BO3pacTaeT, TO ypaBHeHHe 2) UMeeT He 0oJiee OJHOro KOPHA.
JIerko BHAETH, YTO YHCJIO X; =95 ABIAETCA KOPHEM ypaBHe-
HUA 2), cJeAOBaTeJbHO, ypaBHeHHe 2) MMeeT eJHHCTBEHHBIHN
xKopeHb 5. IToatomy ypasuenme (1) TaksKe mMeeT eJHHCTBEH-
HBII KOpeHb .

OTBer. 5.

IIpumep 2. Peminm ypaBHeHHE

Jx -1 Jx-3 _1
1 Vx 2 3)
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Pemenne. O603HauuB ¢t = \/;, nepenuunieM ypaBHenue (3)
B BUJE
t—-1 t-3 1
—_— - = 4
t+1 t 2 : )
YpaBHeHue (4) uMeeT JBa KOpH#A t, =—2 u t, = 3. Cienosa-
TeJbHO, BCe KODHHM ypaBHeHHA (3) ABIAIOTCA KOPHAMH IBYX
YpaBHeHUI:

HVx=-2 u 2)Jx=38.

DyHKRIUA \/; ompeneseHa Juilb Ipu X 2 0, Ha MHOXKeCTBe
[0; +0) oHa HeoTpHUIaATEBHA, IO3TOMY YpaBHeHHe 1) He uMeeT
KopHel. Tak kak ata pyHKIMA Ha MHOXXecTBe [0; +00) Bospac-
TaeT, TO ypaBHeHHe 2) nMeeT He Oojiee OQHOTO KOpPH#A. Jlerko
BHIETh, 4YTO 4YHCIO X, =9 ABIsAEeTCA eJUHCTBEHHBIM KOPHEM
ypaBHeHudA 2).

CaenmoBaTennHOo, ypaBHeHHe (3) Tak)ke MMeeT eJUHCTBEH-
HBIA KOopeHb 9.

OTtser. 9.

IIpumep 3. PeminM HepaBeHCTBO
J2x -3 > 2x - 5. (9

Pemenune. O6Go3HauuB t =.2x — 3, mepenuiieM HepaBeH-

cTBO (3) B Bue
t2-¢t-2<0. (6)

Bce pemenus zepaBeHcTBa (6) ecrs Bce f, Takue, 4TO
-1 <t < 2. CunemoBaTesbHO, BCe pelIeHUA HepaBeHCTBa (5)

J2x-3> -1
ABJAIOTCA PEHIEHUAMHU CUCTEMBLI HEPaBEHCTB
J2x-3<2

DyHKIINA \/E ompegejeHa Jumb npu u 2 0, U QA 3TUX U
OHA HEeOTPHUIATEJIbHA, MMO3TOMY IIEPBO€ HEePaBEHCTBO CHCTEMBI
CIIpPaBeAJHUBO IJs JIIOGOTro X, YAOBJIETBOPAIOINEr0 HePaBeHCTBY
2x-3 > 0, To ecTh ga1s1 x = 1,5, a Tak kakK QyHKIIUA VU BO3pa-
craeT ajaa u = 0, To HepaBeHCTBO Ju < 4 CIIpaBeaJIMBO TOTAA
U ToabKo Torga, xorga O <u < 4, mosToMy BTOpOe HepaBeH-
CTBO CMCTE€MBbI CIIPABEAJHUBO AJIA JIIOOOTro X, YAOBJIETBOPAOIIle-
ro aBoiiHoMy HepaBeHcTBY 0 < 2x —3 < 4. Peurenusa sTOro
IBOMHOrO HepaBeHCTBAa €CTh MpPOMeXxyTok [1,5; 3,5), HO Torga
MHOKECTBO peIllleHUM CHCTeMBbI ecThb mpoMexxyTok [1,5; 3,5).

CrnenoBaTeJIbHO, HEpaBeHCTBO (5) MMeeT TO XXe MHOXKeCTBO

pellenRmnii.
Oteer. [1,5; 3,5).
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IIpumep 4. Pemuum HepaBeHCTBO

x-1_Jx=1_550, (7
x+ 2 x+2
Pemnenne. O60o3HayuB t = ——, IepenHIlIeM HEpPaBEHCT-
Bo (7) B Buze X+
t2-t-22>0. (8)

Bce pemrenus mepasenHcTBa (8) ecThb u Bce t < -1, u Bce
t > 2. CiemoBaTesbHO, BCe pellleHud HepaBeHcTBa (7) ecTh 00B-
eIVHeHNe BCEX DEIeHUI IBYyX HEPaBEHCTB:

1) F=l<1 u 2 [F=1l0
x +2 x+2

HepaBencTBo 1) He uMmeeT pelleHMii, TaK KaK IIPH BcexX X,

IIPU KOTODPBIX QPYHKIUSA
-1
x+2
Tax xaxk QyHKUUSA Ju ompeneseHa JHIIb npu u 2 0 u gada
3THX U OHAa BO3pacTaeT, TO HepaBeHCTBO Ju >4 crnpasen-

5 oIIpejgeJsieHa, ClipaBeJJIMBO He-
X +

= 0.

PaBEeHCTBO

JIUBO TOTAAa M TOJBKO TOTHAa, Korga u = 4, Io3ToMy HepaBeH-

x—-1
2 4, KoTOpOE€ HMeeT

CTBO 2) paBHOCHJILHO HEPaBEHCTBY
. x +
MHOJKEeCTBO perneHuii [-3; —2).

CienoBaTesibHO, HepaBeHCTBO (7) MMeeT MHOXKECTBO pellie-
Hu# [-3; -2).
Orger. [-3; -2).

15*. 3apaaum ¢ napamerpom

IIpumep 1. Haiizem Bce 3HaUeHUA @, IPU KAXKAOM M3 KOTO-
PBIX ypaBHeHHe x“ +ax +9=0 umeer gBa pasiIMYHBIX KOPHH,
MeHBbINUX —1.

Pemrenne. Taxk kaxk ypaBHeHUe JOJIXKHO UMETH ABa pas3idd-
HBIX KOPH#A, TO [JOJI)KHO BBINOJHATLCA HEPaABEHCTBO
D=a%>-36 > 0. Tax xax K09(pPUIMEHT IIpU x% Gonbme HYJIA,
TO AJSA TOTO, YTOOBI 00a KOpPHsA OblIM MeHbIe —1, JOJIKHBI
BBINNOJIHATBCA [Ba YCJOBUA:

a
abcinucca Xxy=—-— BepIIUHEI

napaboabl — rpaduka (puc. 5) y— %, -1
GOYHKIUHU ) Yo
f(x)=x"+ax+9 Puc. 5



AOJKHA OBITH MeHbIne —1 M 3HaYeHMe QYHKIMH B Touke —1
JOJIXKHO OBITH MOJIOKUTEJbHBIM:

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

IIpu Hapymenun xoTs GBI OAHOTO U3 3TUX YCJIOBUI ypaBHe-
HHe MJIM He UMeeT KOPHel, MJIM OHM COBIIAJAIOT, UM HalaeTcs
KOpeHb YpaBHEHHs, He MeHbIIHIi —1.

CrnenoBaTenbHO, YHUCJIO @ YAOBJETBOPAET YCIOBUAM 3alayqyu
TOTZa U TOJBKO TOrAa, KOrja a YAOBJIETBOPSAET CHUCTEMe Hepa-
BEHCTB

a’?-36>0
“2<1

2
—-a+10>0.

PemniuB aTy cucremMy, MoJydyuMm, YTO MCKOMBbIe 3HA4YEeHUA @
YAOBJIETBOPAIOT ABOMHOMY HepaBeHCTBY 6 < a < 10.
Oter. (6; 10).

IIpumep 2. Haiinem Bce 3HAUYEHHUSA Q, IPHA KAXKIOM M3 KOTO-
PHIX CHCTeMa HepPaBEHCTB

x%- 2a +4)x+a’+4a>0
|8x —2a|< 4

MMeeT eAMHCTBEHHOE DelleHue.

Pemenue. Kopuu KBaZpaTHOro TpexujieHa, HaXOAAIIErocs
B JIEBOW YaCTH MEpBOrO HePABEHCTBA CHCTEMBI: X, =4,
x,=a+4. Tak Kax npu JI06BIX 3HAUEHUAX @ UHUCJIO X, MEHb-
mie, YeM YHUCJIO X,, TO BCE PellleHUs NepBOro HepaBeHCTBa CHC-
TeMBI COCTaBJIAIOT MHOXeCTBO (—oo; a] U [a +4; +00).

Bropoe HepaBeHCTBO cHCTEMBI DAaBHOCHJIBHO HEPaBEHCTBY

4
x—=a| < 5, BCE€ DEIIeHHUA KOTOPOro COCTaBJIAIOT OTPE3OK

4} 8 [2 4 2 4]
—a——; —a+—|. Tak kak — — JJIMHa OTpe3Ka |—a——; —a+—
3 3 3 33 3
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MeHble 4 — NJIUHEI OTpe3Ka [a; a + 4], To HCXOAHAadA cucTeMa
UMeeT eJUHCTBEHHOE pellleHHe TOJBKO B ABYX CIydYasiX: WJIH

2 4
paBHm qyucjga a u — 3 a-—— (pnc 6, a), nau paBHEI Ynucja a+4 u

2
—a +— (puc. 6,
3973 2o 0).
HckomMmble 3HaUEHHUA @ HaHJeM, PEHIUB JBA ypaBHEHUA:
a=ga—é u a+4=ga+é,
3 3 3 3

oTKyza a=-4 u a =-8.

HUrak, u npu a=-4, u npu a =—8 cucTreMa UMeEeT €JUHCT-
BEHHOE pellleHue.

OTteer. —4; -8.

16. KopeHb creneHmu n

IIpumep 1. BrlHeceM MHOMKHTeENb H3-TOJ 3HAKA KODHSA

4\/ 32:)c4y5 opu ycaosun, uro x < 0.

Pemenne. Ilpeobpasyem BoIpakeHue
‘%/32354 5 4\/24 2xtyt.y = 2] x]|y |4 2y.

Tak xak x < 0 no ycjyoBuIo 3aauu, a y > 0 (B TIpOTHUBHOM CJIy-
yae KOPeHb He HMeeT CMbIciaa), TO |x|= —x, |y|=y, moaromy

2| x|ly| 42y = ~2xy4/2y.

Oteer. —2xy %/2y.

IIpumep 2. BHeceM MHOXXUTEJIb I10]] 3HAK KOPHS 3363y4 2x
npu ycjaosuu, uto y < 0.

Pemenue. Tak kak y < 0 mo yciosuio 3azgaum, a x = 0
(B IPOTHBHOM cJjiyyae KOpPeHb He HMeeT CMBICJA), TO

3x%y4/2x = 431 - 422 (-1)(~y)- Y/2x =
= 48122 . 4f(—y)* - 42x = —4162x3(—y)* = — 416231,
OTBer. —\/162x13 1,

IIpumep 3. Yupocrum Bmpamelme

1 3
+ 1/7.
3 6 + 3’
Pemenue. HpeoﬁpasyeM 3HaMeHaTeJb npoﬁn 4+ 3,/ +

3,/ =224 23/7 +(3{/i) — 3TO HENOJIHBIN KBagpaT CYMMbI
yucen 2 u ?{/i Y106E1 M30aBUTHBCA OT HPPAIMOHAJIBHOCTH
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B 3HaAMeHaTeJie Apo6u, YMHOXKHUM ee UHUCJIUTENb U 3HAMeHAaTeNb
Ha pas3HOCTb 4YHCeN 2 U 3,/7:

1 +3/7 = 2-37 +3/7 =
T G )

3
__2-97 +3/7=2.

2=

Oraer. 2.

17*. Pynkums y = Vx

IIpumep 1. CpaBHUM uncia 3\/5 n %/18.

Pemienue. IIpeobpasyem paHHBIE KOPHH C IIOMOIIIBIO
CBOMCTB KOpPHSA CTEIEHH 7.

3f9 =20t =12/6561, 418 = '3/18° =12/5832.

Tak kak GyHKIus y = '%2/x ompenenema u BospacTaeT Ha

MHOecTBe [0; +00) u aas umces 6561 u 5832 u3 aTOro MHO-
’KecTBa cIIpaBeiJiMBO HepaBeHcTBO 6561 > 5832, To cmpasen-

JMBO M HepaBeHCTBO 14/6561 >12/5832. Oro oamauaer, 4TO
3/9 > 4/18.
Orser. 3\/_5 > 4/18.

IIpumep 2. CpaBHMM YUCIa
472005 - 3/2007 u %/2004 - 3/2008.

Pemenne. Ha mHoO>KecTBe Bcex x 2> 0 dyHKUuUA y = 4,/x
omnpejeseHa U Bo3pacTaeT, a GYHKIMA Y = —3/x onpenmenena u

y6BIBAET, IOBTOMY M3 CIIpaBeAauBocTH HepaBeHcTB 2005 > 2004
u 2007 < 2008 caengyer cupaBeAJIMBOCTbL HEPaBEHCTB

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

CJI0KUB IIOYJIEHHO BepHBIe UMCJIOBble HepaBeHcTBa (1),
MOJIyd4UM BEPHOE YHCJI0BOE€ HEPaBEHCTBO

4/2005 — 3/2007 > 4/2004 - %/2008.

Orser. 4/2005 — 3/2007 > 4/2004 - 3/2008.
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IIpumep 3. [lokakeMm, uto GyHKUUA Y = 3/5 — 3x sBnserca
yOpIBaloIIe.
JokazareascTBo. DyHKHUA Y = E’;/5— 3x ompenesieHa )i

Bcex x € R. ITycte x; e R, x, € R u x; < x,, TOTOA t; =t(X;)=
=5-3x,, ty=1t(xy,)=5— 3x,. VI3 yObIBaHUA JUHEWUHON DYHKUNU
t(x)=5-3x cieayer clpaBeIJIMBOCTb HepaBeHCTBa t, > t,,
a U3 BO3pacTaHuA QYHKIUHU Y = 3\/2 cjaenyeT CIpaBeIJNBOCTH
HepaBeHCTBAa 3;/?1‘ > %’ T. e. CIIpaBeJJMBOCTHL HepaBeHCTBa

3 3 _3
J5 -3x; > \/5 —3x,. A 3T0 03HAYaET, YTO QYHKLUUA Y = Vo—3x
ABJseTCcA yObIBaloIeil, 4To 1 TpeGOBaJIOCh AOKAa3aTh.

Ilpumep 4. Pemrum ypaBHeHHe 3,/5x +1+ 4,/3x ="/1-3x.

Pemenue. Bce KopHM ypaBHeHH s IPUHAAJIEKAT MHOKECTB
[0; +o0). Ha mHOkecTBe [0; +o0) byHKIMA f(X)= 3,/5x +1+ 4\/5315
BO3pacTaeT, a GyHKIuA g(x) = 7,/1 — 3x yObIBaeT, IIO3TOMY €CJH
HaiifeTcA 3HaueHMe X, € [0; +00), Takoe, uTo f(x,)=g(x,), TO Ta-
KOe UHCJIO efUHCTBEHHOe, TAK KaK JJIA BCeX X > X, CIIPaBeAIUBEI
HepaBeHCTBa f(x) > f(x,)=8(x,) > g(x), a ana Bcex 0< x<x,
cupaBeAauBbl HepaBeHCTBa f(x) < f(x,) = g(xy) < g(x).

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

ypaBHEHUd.
OTtser. O.

18. CreneHb ¢ pauMoOHANbHBIM NOKA3ATENEM

IIpumep 1. Beruucaum

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

Pemrenune. Ilpumensas ¢popMysbl KBagpaTa CyMMBI M KBaj-
paTa pa3HOCTH, ©MeeM

1 1) 1 1 1 1
32 +22| -4.62=3+2-62+2-4-62=5-2.6%;

55 Lol

Do
D=

L 1)2 1
(32 —22) +4.62 =3-2.-62+2+4-62=5+2.6°

IIpumensasa ¢Gopmysy pasHOCTH KBaApaTOB, IIOJydYaeM

1 1
A=(5—2-62)-(5+2-62J =25-4-6=1.
OTeer. 1.
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IIpumep 2. Briuucaum

1 1 2 1
B= 2b2 b +3 . 1 303
-1 3 |1 3 || 1 +
5 9 5 5 2 b-27
b2 — 32 b? — 32 b -3

Pemenue. 1)3 1 2 1
1) Tak kxak b—27= b3 |-3%=|b3-3||b3+3b%+9|, TO

2 1

b§+3b§+y . . . 1 \2
1, 3 :b§+3b§+9+3b5=(b3+3] _
pi_g b-27 b-27 b-27 °
NG )
2) b+ 3 : b3 +3 _ b¥+3] (b-27) __b-27
vost) 02 (F A (A s)  (Aod]
b> - 32| (b3 +3 b’ -3
1 1[1 3]
3) B = 2p2 _ b-27 _2b2 b2 - 32 —b+27=

OTrser. 1.

19*. Npepen nocnepoBATENbLHOCTH

Ilpumep 1. IlycTe nepemeHHas Yy, HeoTpMIlaTeslbHa AJA
J1000ro HaTYpPaJLHOI'O 1 ¥ MMeeT IpeZejioM HEeKOTOpoe II0JIO-
JKHUTeJIbHOEe Yucja0. JlokakeM, IIOJb3ysCh TeOpeMaMH O Ipene-

Jax, 4ro lim 1/yn = [limy, .
n-—+oo n-— +oo

HMoxasareabcrBo. PaccMOTpUM NOC/I€A0BATEIBHOCTD X, = ,/ y,-
ITo Teopeme o mpefesie IPOU3BENEHUA HMEEM 9
. 2 1. T . _ .
lim x; = lim (x,-x,)= limx - limx =/| lim xn) .

n— +oo n— +co n— +co n— +oo n— +oo

n— +oo n—+oo

2
JIVBHI paBeHcTBa | lim xi = lim x, | = lim x,_, a aT0 03Ha-
n— +oo n— +oco n— +oo

yaeT, 49TO f lim y, = lim ,/ Y,>4TO U TpeboBAaJIOCh JOKA3aTh.
n— +oo — +00

n

2
Taxk kak lim xﬁ 71 ( lim xn) HEOTPHIIATEJbHEI, TO CIIPABE]-
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IIpumep 2. Boruucaum A = lim (\/4n2+ 6n-1- \/4n2+ 2n+5 }

n— +oo
Pemenue. Ilpeobpasyem BripakeHUe

Jan?+6n—-1-J4n?+2n+5 =

~ [\[4n2+6n—1 - J4n2+2n+5) (J4n2+6n—1 + \/Zn2+2n+5] ~
- Jan?+6n-1+ 4n?+2n+5

_ (4n*+6n-1) - (4n®+2n+5) _ 4n-6 _
Jant+6n-1+Jan2+2n+5  J4n®+6n-1+4n’+2n+5
48
= n .
\/4+§——1§+\/4+E+%

n n n n

. 6
Tak kak lim (4 — —|=4, a 1o TeopeMe 0 IpejeJe CYMMBI
n— +oo n

¥ IO JOKa3aHHOMY B mpumepe 1

i (fa+ 2oL e 14205
n-—»+oo n n n n
=\} lim [4+9——12-)+J lim (4+3+%)=2+2=4,
‘Yn—+oo n n n—+oo n n

4
TO IIO0 TeopeMe O IpezeJe YacTHOTO A = 1 =1.

OTtBer. 1.

IIpumep 3. JoxaxkeMm, UTO IepeMeHHAas xn=5—n2 ABJIA-

eTca 6eCKOHEeYHO OOJIBIIIOH, IOJIB3YACh ompelelieHneM OecKo-
HeuyHO OonbuIoil (Ha A3bIKe «M — N»).

JokasaTeascTBo. IlycTh JaHO IOJIOKUTEJIHHOE AOCTATOYHO
6oasiroe uucao M. Torga HepaBeHCTBO

|5—n? > M (1)

BBIIIOJIHEHO, ecu nZ—5> M, T. e. ecia n > VM + 5.

Bribepem uucao N = VM + 5, Torga aasa jgwoboro n > N BhI-
IOJIHEHO HepaBeHCTBO (1), a aTO O3HAUAET, UTO NEepeMeHHad
x,=9- n® sBusiercst 6eCKOHEUHO 60110, YTO U TPeOOBAJIOCH
noxasa'rb.
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IIpumep 4. JloxaxxeMm, 4YTO IlepeMeHHas X, =

ABJIS-
5n — 6

eTca OECKOHEUHO MAaJIoii, IOJIb3yACh olipedeieHneM OecKoHeu-
HO MaJioil (Ha A3BIKe «€— N»).

JlokasaTeascTBo. IIyCcTh JAHO MOJIOXKHTENBHOE LOCTATOUYHO
MaJjioe umucyio €. Torga HepaBeHCTBO

-3
5n — 6

<eg (2)

3 6
BBIIIOJIHEHO, ecau dn—6 > é, T.e.ecaun> —+—-

€ 5¢ 5
3 6
Bribepem uucio N = e +g, TOorza AJiA Jwoboro n > N BbI-
€
IOJIHEHO HepaBeHCTBO (2), a 3TO O3HAa4aeT, YTO IepeMeHHasd

n=5 5 fABJseTcsa OECKOHEYHO MAaJioii, 4TO H TpeboBaJIoCh
n —

IOKa3aThb.

20. Jiorapu¢gmbi

IIpumep 1. JoxakeM CBOMCTBO Jiorapu(pMoB
alogb c_ clogb a. (1)

Pemenne. OTMeTnM, 4TO II0 oIIpefeieHHIo Jorapudma B J0-
KasbiBaeMoM paBeHcTtBe a > 0, b > 0, b= 1, c > 0.

Ecimma=1, uin c=1, nau a=c=1, To paBeHcrso (1), oue-
BHAHO, CIIPaBeAJHUBO.

IIyerb a > 0, a=1, ¢ > 0, ¢c # 1, Torga crnpaBelJuBbI pa-
BEHCTBAa

log, a

alogb c_ (Clogc a )logb c_ Clogc a-log,c — Clogb c _ Clogb a,

4TO U TpeboBaJOCh AOKA3aTh.
IIpumep 2. BelunucaiuM 3HaYe€HUE BBIPAYKEHUA
logg(3+v3)72 4l J3-2)
A =log,, [3 ogg(3+33)" | glogig(V3 -2

3)2 log=(3++v3
Pemenue. Tax xax 3++/3> 0, To 31°g9(3+‘/_) — gloss( “/—):

_oy
—3+v3. Tax xax v3-2<0 u 16=2%, 7o 21032

—gleal3-2l _ 1 3 _9_2_ 3
Torna A =log,,(3+v3+2-+3)=1log, 5=-1.
5

OTtser. 1.

IIpumep 3. CpaBHUM uucia:

a) logy 5 u log, 3; 6) log, 3 5 u log, 5 6;
B) log; 5 u log, 5; r) logs 5 u log, 6.
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Pemenue.

a) Takx kak logz 5 > 1, a log, 8 < 1, To log; 5 > log, 3.

6) Tak xax GyHknus y=log, ! yObIBaeT Ha MHOXeCTBe
(0; +00), TO U3 cmpaBeaauBoCcTH HepaBeHcTBa 5 < 6 cieayer
CIIpaBelIMBOCTb HepaBeHCTBa log, ;3 5 > logo'3 6.

1
B) IIpeoGpasyem KaxAbiit u3 jgorapudmos: log, 5 =

log. 3
. Tak kak log, 3 < log;4 u oGe ApoOH IOJIOMH-

"

log, 5=
€4 log, 4

TeJIbHBIE, TO

. CremoBaTesbHO, CIIpABENJINBO He-
log;3 log, 4

paBeHCTBO log; 5 > log, 5.

r) Paccmorpum 3log; 5 =1log; 125 u 3log, 6 =log, 216. Tak
kak 32 < 125 < 3°uw 48 < 216 < 44, TO CIIpaBeIJIMBBI ABOMHBIE
HepaBeHcTBa 4 < log; 125 < 5, 3 <log, 216 < 4.

W3 sTHX HepaBeHCTB cuenyeT, 4ro logs 125 > log, 216. Ho
log; 125 =3logz 5, a log, 216 =3log; 6, moaromy u3 cmpasen-
JIUBOCTH HepaBeHCTBa log; 125 > log, 216 caenyer cupaBen-
JIUBOCTH HepaBeHCTBa logs; 5 > log, 6.

Orer. a) logg 5 > log, 3; 6) log, 3 5 > log, ; 6;

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

IIpumep 4. JokaxkeM MpparMOHAJIBHOCTDh YHCIa log, 5.

HoxasareascrBo. Ilpeamonoxum, uro log, 5 — uncao pa-
MUOHAJNbHOE, T. €. IyCThb log, 5 = L rre p U ¢ — HaTypaJbHbIEe
q

yucJga, He UMeInue ofdllero AejuTeis. Torxa mo omnpenee-
p

HUIO Jiorapudma crnpaseaanso paBeHcTBo 27 = 5. BosBeas arTo

PaBEHCTBO B CTelleHb ¢, MOJTyunM BepHOoe paBeHcTso 27 = 5. Ho
IocJIe/lHee PAaBEHCTBO HEBO3MOXKHO HM AJIS KAKHX HATypPab-
HBIX YHCeJ p U ¢, TaK KaK B JIEBOM ero 4acTu BCerga 4eTHoe
YKCJI0, a B IpaBoil HeueTHoe. CenoBarensHo, log, 5 — uucio
MppanuoHaJIbHOe, YTO U TPe6oBaIOCh JOKA3aTh.

21. NMokasarenbHbie
U norapudmuueckue ypasHeHus

IIpumep 1. Pemium ypaBHeHue
23%72-0,5. (1)

Pemenue. O6o3HaumB t = 3x — 2, nepenuiuneM ypaBHeHue (1)
B BHIE

2t=271, (2)
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YpasneHnue (2) UMeeT eTMHCTBEHHBIN KOPeHb t, =—1, caeno-
BaTeJbHO, BCe KOPHU ypaBHeHHUs (1) ABJIAIOTCA KOPHAMH ypaB-

HeHUudA
3x—-2=-1. 3)

. 1
Tak xak ypaBHeHue (3) ©UMeeT €JUHCTBEHHBIH KOPEHb X; = 3’

. 1
TO ypaBHeHHe (1) ToxKe MMeeT eAMHCTBEHHBIN KODPEHb X, = —.

OTser. 1 .

IIpumep 2. Pemntum ypaBHeHHe
logl(7x - 5) = -2, (4)
4

Pemerne. OGo3Hauus t = 7x — 5, mepenuieM ypaBHeHue (4)
B BUE

log, t = -2. (5)
n -2
YpaBHenue (5) ©uMeeT eIUHCTBEHHBIH KOPEHbD I, = [—‘11] =16,

CJIeIOBATEJIBHO, BCe KOPHUY yYpaBHEHHUS (4) ABAAIOTCA KOPHAMU
YpPaBHEeHNA
Tx—-5=16. (6)

Tak kak ypaBHeHHe (6) HMeeT eJMHCTBEHHHU KODEHb
x; =3, To ypaBHeHHe (4) TO}Ke HMMeeT eAUHCTBEHHBHId KOPEHb
x,=3.
Otger. 3.

Ilpumep 3. Peinium ypaBHEeHUE
22%-5_3.2*31,1=0. (7)

Pemernue. O603uaums t =23, nepenuiiemM ypaBHenue (7)
B BHUIE
2t>-3t+1=0. (8)

1
VYpaBuenue (8) umeer nBa KOpHA t; =1 u tz'—'E’ cJenoBa-

TeJIbHO, BCe KOPHH ypaBHeHH# (7) SABIAIOTCA KODHAMH ABYX

yYpaBHEHHUM:
1)2°%=1 u 2)2s3=1
2
Tak kKaK ypaBHeHUe 1) UMeeT eAUHCTBEHHBIN KOPDEHb X, = 3,
a ypaBHeHHe 2) UMeeT eJUHCTBEHHBIH KOPEHb X, =2, TO ypas-
Heuue (7) uMeeT ABa KOpHA 2 u 3.
Otser. 2; 3.
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IIpumep 4. Pemnum ypaBHeHUe

1
log,(3x — 5) - -2=0. 9
08, (3% )log2(3x—5)—2 ®

Pemienne. O6GosnauuB t=Ilog, (3x-5)— 2, nepemumem
ypaBHeHue (9) B Buge

t—-=0. (10)
YpasHenue (10) umeer gBa KopHA t; =-1 u t,=1, cirenosa-

TeJbHO, BCe KODHUW ypaBHeHHA (9) ABIAIOTCA KOPHAMH IBYX
yYpaBHEHUA:

1) log, 8x-935)-2=-1 u 2)log,(3x-5)-2=1.
Tax kax ypaBHeHHWe 1) uMMeeT eJUHCTBEHHBLII KOpEeHb

7 . 1
X, =—, a ypaBHeHHe 2) UMeeT eJUHCTBEHHHLIH KOpDeHb X,=—,

3 3
7 13
TO ypaBHeHUe (9) uMeeT ABa KOPHSA 3 Hu 3
OTBer. Z; E
3 3

22. NMokasarenbHbie
U norapudpmuueckue HepaBeHCTBa

IIpumep 1. PemmnM HepaBeHCTBO
(0,5)>**% > 4. 1)

Pemenue. O6o3nauuB t=5x+3, mepenumeM HepaBeH-
ctBO (1) B Buae
(0,5) > (0,5)™ (2)

HepaseHcTBO (2) paBHOCHJIBHO HEpaBeHCTBY ¢t < —2, cjeno-
BaTeJIbHO, BCe pellleHus HepaBeHcTBa (1) coBmazaloT ¢ pelieHn-
MM HepaBeHCTBa

5x+3 < -2. 3)

Tax KaKk MHOYKECTBO BCeX pellleHuil HepaBeHCTBa (3) ecTsb
BCe x € (—oo; —1), To 1 HepaBeHCTBO (1) UMeeT Te )Ke pellIeHUS.
Oreer. (—oco0; —1).
IIpumep 2. PemruM HepaBeHCTBO
log,(2x-1)< 2. (4)
Pemenne. O6o3nauuB ¢t =2x— 1, mepenuiiemM HepaBeHCT-
BO (4) B BHIE
log,t< 2. (5)
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HepaBencrBo (5) paBHOCHJIBHO ABOWHOMY HepaBeHCTBY
0 <t <9, cregoBarenbHO, BCce pellleHusl HepaBeHcTBa (4) COB-
NajamT ¢ PEUIeHUSIMHU JBOMHOI0 HepaBEHCTBAa

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

Tak Kak MHOXKECTBO BCEeX pellleHuil HepasBeHcTBa (6) ecTs
Bce x € (0,5; 5], To 1 HepaBeHCTBO (4) UMeeT Te )Ke pelleHus.
Otger. (0,5; 5].

IIpumep 3. PemiuM HepaBeHCTBO
log?, x — 3log,, x+2>0. (7)

Pemenne. O603HauuB t= logO 9 X, TepenuiIeM HepaBeH-
ctBO (7) B BUE
t2-8t+2 > 0. (8)

Bce pemenus HepaBeHcTBa (8) ectb mBcet < 1, mBce t > 2,
CJIe[IOBATENBHO, BCe pellleHusA HepaBeHcTBa (7) cOBmagaioT CO
BCEMU peIllleHUuAMH JBYX HepaBeHCTB:

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

Tak kKak MHOKEeCTBO BCeX peIllleHW! HepaBeHCTBa 1) ecTh
nmpoMexKyToK [0,2; +00), a MHOJKECTBO BCeX peIlIeHNil HepaBeH-
ctBa 2) ects npomexkyTok (0; 0,04], To Bce pelleHNs HepaBeH-
ctBa (7) cocraBasitoTr mHOXKecTBo (0; 0,04] U [0,2; +00).

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

IIpumep 4. Peirtum HepaBEHCTBO

x
(3—2«/5)2"—6-(3?12—&-) +1<0. (9)
Pemenne. Tak kakx — J_ =3-2J2, To, oGosmaums

t =(3-2V2)%, nmepenuileM HepaBeHCTBO (9) B Buze
t2-6t+1 < 0. (10)

MHoxecTBO BceX pelneHuili HepaBeHcTBa (10) ects Bce {,
Takue, 4TO 3 — 242 < t < 3+ 2V2, ciaemoBarensHO, Bce peiiie-

HHUA HepaBeHcTBa (9) cOBIagaoT ¢ pelIeHUAMU ABOMHOrO Hepa-
BEHCTBA

3-2J2 < (3- 2J2)* < 3+2/2. (11)

1
T 3+2,/ -
aK Kak «/_

(11) paBHOCHIBHO ABOMHOMY HepaBeHCTBY —1 < x < 1. 3T0 03Haua-

€T, YTO MHOKECTBO pellleHnil HepaseHcTBa (9) ects nHTepBai (—1; 1).
OtBet. (—1; 1).
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23*, «OgHOpOAHbIe» NOKA3ATENbHbIE
YPUBHEHUSI U HEPABEHCTBA

IIpumep 1. Pemum ypasHeHue
25.3-9.5°=0. 1)

Pemrenne. Taxk xak 5 # 0 qua n1106bIX OefiCTBUTEIBHBIX X,
TO, BEIHOCA MHOMKHUTEJIb 5° 3a CKOOKM, NepenHIilleM ypaBHe-
"Hue (1) B BUaE

5% 25.[2) ~—9|=o0. (2)

Tak xkax 5 # 0 A1s 1106BIX JeHCTBUTEIBHBIX X, TO BCE KOP-
HU ypaBHeHUdA (2), a 3HayuT U ypaBHeHus (1), coBmajaior
C KOPHAMH ypaBHEeHUA

3)" .
25-(5] ~9=0, (3)

KOTOpO€ MOJXHO IIepenucaTrrs B BH/E

(-

YpaBHeHmne (4) mMeeT eIMHCTBEHHBLINI KOpeHb 2, cJieoBa-
TeJbHO, ypaBHeHMe (1) TaKk)Xe MMeeT eIMHCTBEHHBIN KOpeHb 2.
OTtBer. 2.

Sameuanuda: 1. Ecau o6osnauute 3* =u, 5 =v, To ypas-
HeHue (1) moxkHO 3amucarts B Buae 25u —9v=0. Taxkoe ypas-
HeHHe SABJAETCA OJHOPOAHBLIM ypaBHEHMEM IMEepBOil CTeleHM
OTHOCHUTEJbHO napsl (u; v).

2. IIpu pemrennu ypaBHenuii Tuna (1) yacto He JesaioT mIpo-
BeJleHHbIX BBILIe BHIKJIAJO0K, a IMPOCTO NMHUIIYT: TaK Kak 5 # 0
AJA J1I000ro AedCTBUTENLHOrO X, TO, pa3geauB ypaBHeHue (1)
Ha 5%, monyuum ypaBHeHue (3), UMelollee Te e KOPHU, UTO
u ypaBHeHUe (1), u gasee pemraroT ypaBHeHHe (3), KaK IIOKa-
3aHO BBIIIIE.

IIpumep 2. Pemrum ypaBHeHUe
4** 111 . 4% =5% (5)
Pemenue. Ilepenumiem ypaBaenue (5) B Buge

16 - 4°-11-4%=4 . 5%,
5.4%=4 . 5% (6)
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Tak kak 5% # 0 gua 1106010 AeHCTBUTEIBHOTO X, TO, pasje-
JuB ypaBHeHue (6) Ha 5°, mOIyYMM ypaBHeHHe

4)"
5-(3] =4, (7N

HMelolllee Te )Ke KODHH, YTO M ypaBHeHHe (D).
YpaBHeHue (7) MMeeT eOZUHCTBEHHBLIN KOpeHb 1, ciemoBa-
TeJIbHO, ypaBHeHUE (D) Tak:Ke NMeeT eJUHCTBEHHBIH KOpeHb 1.
OTtser. 1.

IIpumep 3. PemrnmM HepaBeHCTBO
6-9°-13-6"+6-47> 0. (8)

Pemenne. Tax xak 4° > 0 gasa j00bIX AeHCTBUTENBHBIX X,
TO, BBIHECS MHOKUTEJNb 4 3a CKOOKM, IepemnuileM HepaBeH-
cTBO (8) B BHIeE

2x x
4% . 6-(§J —13-(§) +6|>0. 9)
2 2

Tak kak 4 > 0 gas 1106bIX AeHCTBUTENBHBIX X, TO BCE pe-
LIeHUs HepaBeHCTBa (9) COBIIaJaloT ¢ PeIIeHUAMH HepaBeHCTBa

2x x
6-(§J —13-(§) +6> 0. (10)
2 2

X
O603HaUuB t = (g) , TepennnieM HepaBeHCTBO (10) B Buge

6t2-13t+6 > 0. (11)
MuosxecTBO Becex perreHuit HepaBeHcTBa (11) ecTs u Bee t < g,
" Bce t > g, II0O3TOMY MHOK€ECTBO BCeX pellleHHil HepaBeHcTBa (8)

ecTb 00beJUHEHE MHOJKECTB DEIleHHH ABYX HEPABEHCTB:

1)[2) <§ u 2)[%) >%.

MHOXKeCTBO BceX pellleHHH HepaBeHCTBa 1) eCTh MHTEpPBaJ
(—o0; —1), MHOXKECTBO BCeX pellleHHH HepaBeHCTBa 2) eCTh
uHTepBat (1; +o00), moaTomMy Bce pellleHHsaA HepaBeHcTBa (8) co-
CTaBJIAIOT MHOKecTBO (—oo; —1) U (1; +o0).

OtBeTt. (—00; —1) U (1; +00).

SBameuanusa: 1. Eciu o6osnaunte 3*=u, 2*=v, TOo He-
paBeHcTBO (8) MOXKHO 3amHcaTh B BUIE 6u’ - 13uv + 6v% > 0.
Taxoe HepaBEeHCTBO ABJSAETCA OLZHOPOAHBIM HEPABEHCTBOM BTO-
pO¥ CTeIlleHM OTHOCHUTEJBHO Taphl (u; V).
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2. Ilpu penreHuH ypaBHeHH Tuna (8) 4acTo He IeJaioT IIpo-
BelcHHBIX BBHIIIE BBIKJIAJOK, a IPOCTO MUIIYT: Tak Kak 2 > 0
st TI060r0 AeHCTBUTENBHOrO X, TO, Pa3/feIUB HepaBeHCTBO (8)
Ha 2%, nonyuum HepaseHcTso (10), uMmerolee Te Ke pellleHUd,
4yTO U HepaBeHCTBO (8), M Aanee pemailor HepaBeHcTBO (10),
KaK IIOKa3aHO BHIIIE.

24, NpapycHaa U paguaHHas Mepbl yrna

IIpumep 1. Breipaszum BeIWYHMHY yIja O B paAuvaHax, e€CJH
a=150° a=210°.
Pemenune. Tax Kak pasBepHyTHIH yroJ cogepsxut 180° unnu

T n 5n
T uaH, To 1°=—— naH. ITosaromy 150° =150 — = —
paa 180 paa . y 180 6

paauaH, a 210° = 210- % = ?n paguaH.
IIpumep 2. BripasuM BeJHYHHY yIJia O B rpagycax, ecju

3 4
Pemenue. Tak Kaxk pa3BepHYTHIH yroJs COLEPKUT T pagual
° ° 4 4t 180°
nau 180°, o 1 paguan = . ITosTomy 3 pam«IaH=?- =
T T
=240° a in pzal,z[pIaH=7—1t .180 =315°.
4 4 T

25. 3anucb yrnos,
3Q4GHHBIX TOYKOMM €AUHUYHON OKPYIXXHOCTH

IIpumep 1. Ha equHNYHONA OKPY’KHOCTH OTMEYEHEHI TOYKH,
COOTBETCTBYIONIHE yIJIaM O U 3, 3aKJIIOYEHHBIM B IIDOMEXKYTKe
ot 0° xo 360° (puc. 7, a). Beipasum o u 3 B rpaaycax.

Pemenue. Tak Kak yrasl 00 ¥ [} 3aKJIOYEHHI B IIPOMEXKYT-
Ke ot 0° mo 360°, To Ha pucyHKe us3obpasKeHnl yriabl o= 180°
u f=270°.

Oteer. a0 =180°, B =270°.

a) yA 6) yA B) yA r) a{ yA
ZERNERVaD BN ZER VIRV SR N
of \; \> [ . [ \=
\ 19 | 2\ 1 AN 19 | x| N\ |9 | )=
N 13,/ | DB N LV \B" L/

|
Puc. 7
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ITpumep 2. Ha efuHMYHON OKPYKHOCTH OTMEUYEHBHI TOYKH,
COOTBETCTBYIOIIIME yriaM O U f3, 3aKJIOUYEHHBIM B IIPOMEXKYTKE
or 0 go 2n paguan (puc. 7, 6). Beipasum o u B B paguaHax.

Pemenne. Tak Kak yrisl O 4 [} 3aKJI0YeHBI B IPOMEKYTKE
or 0 go 2n pagmaH, TO Ha PHUCYHKe 7, 6 u306pa’keHbI YIJIbI

a="upg=""
4 4
O'me'r.a=£,[3=z4£.

IIpumep 3. Ha eauHUYHON OKPY’KHOCTHU OTMeUeHBI TOYKH,
COOTBeTCTBYIOUIUE yraam o u B (puc. 7, 8). 3anuiueMm Bce Ta-
KHe YIJbl O ¥ 3, HCIIONB3Ys I'PafyCHYIO Mepy.

Pemenne. Ha pucynkax 8, a u 8, 6 usobpaskeHbl yrIJbl 0,
u 3, B npomexxyTke or 0° 1o 360°, T. e. 0,,=30°, B,=150°. Jl060i
APYro#l yroja ¢. OTJAMYaeTcA OT yria o, Ha 360°-n, n € Z, no-
3TOMY Bce yrIJbl O 3anumem Tak: o.=30°+360°-n, ne Z. Aua-
JIOTUYHO Bce yribl 3 3anumiem tak: §=150° + 360° - n, ne Z.

OtBer. 0=30°+360°-n,neZ;3=150°+360°-n,nec Z.

IIpumep 4. Ha egMHUYHOK OKPYYKHOCTH OTMEYEHBI TOUKH,
COOTBETCTBYIOII{Me yriaam o u B (puc. 7, 2). 3anuinuTre Bce Ta-
KHe yriabl O ¥ 3, NCHIONB3YA pafUaHHYIO Mepy.

Pewenue. Ha pucynkax 9, a u 9, 6 uso6paskeHsl yIJsl O,

2n
" BO B npoMexxyTKe or 0 mo 2n paaguaH, T. e. o, = 3 paaguaH,
4r o .
Bo = 3 paauaH. Jlro6o#t ApPyro# yron o. OTAUYAETCA OT yria o
Ha 2nn, ne€Z, 1003TOMYy BCe YIJbl O 3anHIIeM Tak:
27
o =-—+2nn, n € Z. AHaJIOTUYHO BCe YIJbl [} 3anuIIeM TaK:
4n
Bz ?+27tn, nelZ.

O'me'r.oc=2?n+2ﬂ:n, nelZz; B=%+2nn, nelZ.

8 |y} o] vk vk el ek
Z ~< , TN N 7‘, ;L/ 1 ‘\« 5/,- a\
( % - BK \Bo\ > ‘\q(’ > ( /’\\‘ >
\ o } xi o\ 0 / x & o Jx O x
AN /| N / N |
‘ | | | i
Puc. 8 Puc. 9
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26. CMHYC ¥ KOCMHYC yrna

IIpumep 1. Onpenesum CHHYC U KOCHHYC T
OCTpOro yrJia ¢ IpAMOYTOJbHOTO TDEYIoJb- |
HuKa (puc. 10). . <

Pemenne. I3 Kypca reomerpuu H3BECT-
HO, YTO CHHYC OCTPOro yrja ImpaMOYTOJIbHO- a
ro TpeyroJibHHKa eCTh OTHOIIIeHHE IIPOTHBO-
Jle)Kalllero KaTera K rHIIOTeHy3e, KOCUHYC — Puc. 10
OTHOIIIeHHE NPHUJIEeKAIero Karera K I'uIiore-

. a b
Hy3e, IIOITOMY Sina = —, cosa = —.
c

. a
OtBer. sina = —, cosa = —.

c c
IIpumep 2. Ha egnHUYHON OKPY’KHOCTHU M
OTMeuYeHLl TOYKH, COOTBETCTBYIOIHME YIjaam Ve t—<B 1+
o, B, Y 1 ¢ (puc. 11). OnpesenuM 3HaYEHUSA /!
CHMHYCA M KOCHHYCa Ka)XJOT0 U3 3TUX YIJIOB. ( \ .
Pemenne. Tak Kak IIo onpeaeeHUI0 3HA- o\ O | Jx
YeHMs CHHYCa M KOCHHyCa yrJjla ecTb CO- W4
OTBETCTBEHHO OpJAMHATA M abcIucca TOYKH
eIMHUYHON OKPY>KHOCTH, COOTBETCTBYIOIIEH
aToMy yray, To sinoa =0, cosa=-1; Puc. 11
sinf = —, sﬁ=i§—; siny=—@, cosy=—l; sintp:—l,
2 2 2 2 2
NE)
cos @ = %
OrBer. sina =0, cosa=-1; sinf = %, cosf = g; siny = izg—,

V3

cosyY = —%; sin@ = ——21—, cos @ = >

IIpumep 3. U306pasuM Ha eTUHUYHON OKPYKHOCTH TOUYKH,
COOTBETCTBYIOIHE BCEM TAKHUM YIJIaM (!, AJA KaXXJIOTr0o U3 KO-
TOPBIX CIPaBeAJINBO PABEHCTBO:

a) sina=0; 0) sina=—g; B) cosa=0; 1) cosa=—§.

3danuiieM Bce TaKHe YIVIEL (L.

Pemrenne.

a) Bcem yraam o, naa KoTophIX sina = 0, COOTBETCTBYIOT
ABe TOYKHU €IUHUYHOU OKpy»KHocTu (pumc. 12, a). Bce Takue
YrJbl COCTABJIAIOT [BE CEePUH YIJOB: O, = O+2nk, ke Z, n
o, =71+ 2nn, n€ Z. Yriael 0, 1 0, MOXXHO O0'beJUHUTL B ONHY
CepuIo: o, = Tm, m € Z.
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a)| |4 6)| |y B)| | yho r)| |y4

T 2t IS (/( \\ anr\\
\
N

Ry
Ry

N

/ AN
onf )\ \ \

\ 19 |/ / ]

N / ) A P AN

Puc. 12

. 2
6) Bcem yrimam o, 4JA KOTOPHIX SinQ = — P COOTBETCTBY-
IOT ABEe TOYKH eJUHHUYHOINH OKpy>KHocTHu (puc. 12, 6). Bce Ta-
T
KHe YTJbl COCTABJAIOT IBE CEPUM YTJIOB: O = — ” +2nn,ne Z,

3n
uo,= —I+2nk, ke Z. Yrael 0, U 0, MOXHO O0BbeJUHUTH

B OOHY CEpHIO: O = 1" —% +T1Tm = (—l)m+1 % +mTm, me Z.

B) Bcem yraam o, aas KoTopeix cos o = 0, COOTBETCTBYIOT
IBe TOYKH eQUHHUYHON OKpy:KHocTu (puc. 12, g8). Bce Takue

YriBl COCTABJIAIOT JBE CEPHUHM YIJOB: O = 5 +2nn, ne Z, n
o,= ——TZE +2nk, ke Z. Yram o, 1 0, MO3KHO OOBEJUHUTH B OLHY
CcepHiIo:; am:§+nm,meZ. =

r) Becem yraam o, AJjsa KOTOPBIX COS(Q = ——, COOTBETCTBY-
IOT JBe TOYKHM €JUHHYHOM OKpy:kHOCcTH (puc. 12, 2). Bce Ta-
KHe yribl COCTaBJSIOT iB€ CEPHUH YIJIOB: O, = — gazt— +2rnk, ke Z,
uo, = Z?Tt +2nn, ne Z. Yrael o, U O, MOXHO 00beIUHNUTH B

OJHy CepHIO: O = -_F%E +2nm, me Z.

27. ®opmynbl ang sino 1 cosa

OcHoBHEIE GOPMYJIBI AJIA CHUHYCOB M KOCHHYCOB YTIJIOB:

sina +cos2a =1, (1)
sin(-a) = —sina, 2)
cos(—a) = cosa, (3)

sin (o + 2nk) = sina, k€ Z, 4)
cos(o +2nk) =cosa, ke Z, b)
sin(w + o) = —sina, (6)
cos (T +0) = —cos . &)
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IIpumep 1. BruiuuciauM coso, ecjau sino = %, T<oa<m.

2
: 2
Pemenue. Ilo dopmyne (1) cosla=1- sinfo=1- 25 _
144 s 169
" 169" Tax wax —<a<m, To cosa <0, crenoBaTesnLHO,
144 12
cosglL =—_ | — = — —,
169 13
OTteer. —B.
13

IIpumep 2. okarxeM, 4TO AJA JIOOBIX O CIIPaBeAJMBO pa-
BeHCTBO sin(5m — o) = sina.

Pemenne. Ilo dpopmyse (4) sin (5t — a) = sin((t — o) +4n) =
= sin(n — a). ITo dpopmynam (6) u (2) sin(n —a)=sin(n +(-a))=
=-—sin(—a)=sina, 4To U TPeGOBATIOCH JOKA3aTh.

2
cos Qo \f 1-cos“a
Ilpumep 3. Briuucaum A = + -
3rn Jy1-sin®a sino
n<a<—,
. [ 2 _
ITonbaysace popmysroit (1) u paBenctsoMm Va“ = |a|, umeem
[ . 2 .
Ccos O sin- o cos sin o
A= + - = + | - I.
[cos? o sina |cosa| sina

3n .
Tak kak T <o < —, 1o cos &. <0 u sin o < 0, moaromy |cosa.|=
cos o —sina
+ =-1-1=-2.

, €CJH

= —cos0 u |sino|= -sinau A = :
—Ccos Qo sino
Orger. 2.

28*. ApKCMHYC U APKKOCUHYC
Ilpumep 1. V306pa3uM Ha e€JUHHUYHOH OKPYIKHOCTH TOY-
KW, COOTBETCTBYIOIIME yrIJjaM O = arcsin g, B = arcsin —g),

2
= arccos —, @ = arccos | ——|.
y 2 g -2]

72
Pemenue. Buibepem n1s efMHHYHOM )/ !
OKDYXHOCTH PagHyc B 5 KJETOK o
(puc. 13). Yrael 0 u B nDpuHajIexarT
IPOMEXYTKY | — g; g , IpU4eM sin o = %, o, x
: 2 B
sinf = s Yrael Y 1 ¢ NIpUHALJIEXKAT
2
npomexkyTKy [0; n], npuyem cosy = =,
5 Puc. 13
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2
cosQ = — = Toukwu, cooTBeTCTBYIOINE yriaM d, 3, Y 4 ¢, U306-

paKeHb! HA pucyHke 13.

IIpumep 2. Briuucaum:

a) arcsin (sin 10); 6) arcsin (cos 0,8n); B) arccos (cos 10).
Pemenue.

a) Yucioo 10 He NPUHANJIEIKUT TIPOMEIKYTKY [— g; g}, Ipeot6-

pasyem sin 10 Tak, 4To6bI apryMeHT CHHYCA NPUHALJIEHKAJ IIPO-
MEKYTKY [— g; g—} sin 10=sin (31— 10) u (31 —-10) € [— g; g},
noatomy arcsin (sin 10)=arcsin (sin (31— 10))=3n - 10.

6) IIpeobpasyem cos 0,87 Tak, 4TO6BI apPryMeHT CHHYCA IIPHU-

HaZJIeKasl IPOMEXYTKY [— g; g} cos 0,81 =sin (0,57~ 0,87) =

=sin (-0,3n) u (-0,3n) € [— g-; g}, moaToMmy arcsin (cos 0,87) =

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

B) Yucsao 10 He npuHagIeKUT nTpoMexyTKY [0; 1], mpeob-
pasyeM cos 10 Tak, 4To6bI apryMeHT KOCHHYCa NPHUHAAJIEMKAT
npomekyTKYy [0; nt]: cos 10 =cos (4n—-10) u (4n-10) € [0; =],
noaromy arccos (cos 10) =arccos (cos (4n—10))=4n - 10.

Oteer. a) 3n—-10; 6)-0,3n; B) 47— 10.

29. TaHreHc U KOTAHreHc yrna

IIpumep 1. OnpemesaM TaHreHC MU KOTAHIEHC OCTPOTO
yrja O IpAMOYIOJIbHOTO TpeyroabHuKa (puc. 14).

Pemenue. I3 xKypca reomMeTpuu us-
BE€CTHO, YTO TAHT€HC OCTPOTO yrJa Ipsd-
i MOYTOJILHOTO TPEeYroJIbHUKA €CTh OTHO-
o ' i  IIeHNe IPOTHUBOJIEKAIIEero KaTeTa K NpH-

A_,,‘_._
|
|
H

[4 {
b ‘ i JIexallleMy, a KOTaHI'eHC — OTHOLIeHHe
R ~ IIpHJeXaljero Karera K IPOTHUBOJIEMa-
' a b
a ! memy, moaTomy tga = 5’ ctga = —.
H a
a b
Puc. 14 OTtser. tgo = 5’ ctga = —.
a

IIpumep 2. Ha efHHHYHOA OKPYKHOCTH OTMeYeHbl TOYKH,
COOTBETCTBYIOI[HE yriam o, B u y (puc. 15). Onpexgenum 3Haue-
HHUS TAHMeHCAa M KOTAHreHca KaKJAOTO M3 3THX YIJIOB.
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Pemenne. Tak xKak TaHreHC gk ] )

|

yriia ecTb KOOPDAMHATA TOUYKH T /~/§
OCH TAHT'€HCOB, COOTBETCTBYIO- /
mie#l 3TOMy yIJy, a KOTAHIeHC 0 7 h /3
yrijia ecTh KOOPAMHATA TOYKH P J Pl
OCH KOTAHT'€HCOB, coo'rBe'rc'rj_g- 4 VAP %
IOII[el 3TOMY YIUIY, TO tga=—3—, //‘/

0 .
ctg o = V/3; tgB = ctgBf =1; | _A\0 x

3 /
tgy=+3, ctgv=§~ T/ 7
B3 L
Orser. tgo = 3 ctgo = V3; |

tgP = ctgB = L tgy = V3, Puc. 15
ctgy = {:-3—

IIpumep 3. I300pasum Ha eIUHUYHOH OKPYKHOCTH TOUYKH,
COOTBETCTBYIOII[MiE€ BCEM TAKUM yIJjaM O, AJs KasKIOTOo M3 KO-
TOPEIX CIIPABEJJIMBO PaBEHCTBO: J3

a) tga=+3; 6)tga=-1; B)ctga=+3; r)ctga=-12.

3
3anuiieM BCe TaKHE YIJbI O.

Pemrenue. a) IIpoBeagem och TaHreHCcOB. BceM yriam o, AJas

KOTOpBIX tgo = V3, cooTBeTCTBYIOT ABE TOUKH eAMHHYHON
OKpykHOCTH (puc. 16, a). Bce Takue yriansl COCTABJAIOT CEPHIO

T
yIioB a, = §+1tn, ne Z.
6) IIpoBenem och TaHTreHCOB. BceM yriam o, AJs KOTOPBIX

tg o = —1, COOTBETCTBYIOT ABe TOYKH €IHHHUYHON OKPYIKHOCTH
(puc. 16, 6). Bce Takue YrJsl COCTABJIAIOT CEPHIO YIJIOB

an=—£+nn,ne Z.
4

o] T8 [ Hae T9F T F Tol [9h ] BIN T

B 7\ J3 __k .
/r — \\ /r ~ ‘\ -
/ Y T/ NN >{‘ [ 1,
/o )= N = ol J= NP

r

Puc. 16
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B) IIpoBegemM ock kKoTaHreucos. Bcem yriam o, AJIA KOTO-
pPHIX ctg o = \/5, COOTBETCTBYIOT AB€ TOUKHU €AUHHUYHOMN OKPYIK-
HocTH (puc. 16, 8). Bce Takue yriel COCTaBIAIOT CEPHUIO YIIOB

an=%+nn, ne Z.

r) IlpoBegem ockr KoTaHreHcos. BceM yriaam o, AJIA KOTO-
PHIX ctgo = — —3, COOTBETCTBYIOT JABE TOYKH EeIUHHYHOM
okpyxxkHOCcTH (pHc. 16, 2). Bce TaKkMe yrjkl COCTABJSAIOT CEPHIO

n
yrmioBa =——+nn, ne Z.
" 3

30. ®opmynbl ana tgo u ctg

OcHOBHEBIE (HOPMYJIBI AJIA TAHTEHCOB U KOTAHTE€HCOB YTIJIOB:

tg(-o) = -tga, (1)
ctg (—a) = —ctga, (2)
tg(a+nk)=tgo, ke Z, (3)
ctg(a + k) =ctga, ke Z, (4)
tgo-ctga =1, (5)
tgZo +1 = —>—, (6)
COS O
ctgZo +1= —2 . )
sin- o

IIpumeuaunnme. PasencrBa (1)—(7) cnpaBeniuBH JAJIs
BCeX TAKHMX YIJIOB O, AJIA KOTOPHIX ompeneyeHbl obe uacTu
3THUX PABEHCTB.

IIpumep 1. Brrumcaum sina, coso, ctgo, ecaun tgo=2,4,

n<a< 3—”.
2
Pemenue. ITo popmyae (5) ctga = 11 i. ITo dop-
tga 2,4 12
myae (6) cos? o = 1 = 21 -1 _25 . Tak kak
ta+1 24°+1 6,76 169
3n 25 5
n<o<—, Tocosa <0ucoso=—-|— =——, U3 hopmyant
2 169 13
tgo = sina cjenyeT, 4To sina—tgoc-cosa—g- -3 =__1§
B0 = osc ’ 5 13 13

Otser. sino = — E, coso = — i, ctgo = i.
13 13 12
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tga - ctga
sinfa — cos'a

IIpumep 2. Brruuciaum A=
sina — cosa = —0,8.
Pemenne. IlpeoGpasyem

, ecan

A= sin® o, — cos® a . 1
sinacosa(sin® o — cos? o) (sin® o + cos?®)  sinocosa
BosBega paBeHcTBO sino — cos o = — (0,8 B kBagpaT, HaiieM,
. 1
uro sinocoso = 0,18, Torma A = = —.
0,18 9

OTtser. @.
9

31*. APKTQHIeHC M aPKKOTOHIeHC

IIpumep 1. N306pasuM Ha eJUHHUYHONH OKPY>XHOCTH TOY-

3 7
KH, COOTBETCTBYIOI[ME yIjaaM o = arctg > B = arctg 5 Y=

=arcctg (— §J ¢ =arcctg [— QJ
5) 5)

Pemenne. Brifepem s 177 /)
eIUHUYHON OKPYKHOCTHU /
paguyc 5 kaerok (puc. 17).
IIpoBeaeM och TAaHI€HCOB U OChH 7
KOTAHIeHCOB. ¥YTIJBl O u P N S B
nanazj.ne}KaT IIPOMEXYTHY N

e
8%

T T 3
—-—3;— |, Opudyem tgo=-,

E; 9 5 R
7 v
tgB= E; YTJIBL Y ¥ @ IDUHAAJIe-
AT upomemy’rxg (0; n), upu-
yemctgy = =-— 5’ ctgo = s
-1
TouykHu, COOTBETCTBYIOIIHME YT-

Jam a, B, Y 4 ¢, u306paskeHsI
Ha pucyHKe 17. Puc. 17

IIpumep 2. Briuncaum tg (arcsina). -
Pemenne. O6o3nauum o =arcsina. Tak kak ae|—=; = |
To sino = a.

2
CHauyana BBEIYHCJIHAM tg2 o tgza =

sin a _a

1-sin®a 1-a?’
T T .
TEIBasg, YTO B IPOMEXKYTKE (—5; EJ sin @ 1 tg 0. UMeIoT oAuHA-

a
KOBEIe 3HaKH, uMeeM tgo =

a 1-a
—

=
OTtger.
1-a
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32. KocuHyc cymmbl M

KOCMHYC PA3sHOCTM ABYX YFNOB.

CuHyC cymmbl U CMHYC PA3HOCTU ABYX YrnoB

@opMyJIEl KOCHMHYCA PA3HOCTH M KOCHHYCa CYMMEI ABYX
yIJIOB:

cos(a — B) = cosacosP + sina sin P, (1)

cos(a +B) = cosacosP — sina sinf. (2)

®opMyJIEl CUHYCA PA3HOCTH U CHHYCA CYMMBI ABYX YIJIOB:
sin(o — B) = sinacosP — sinP cosa, 3)
sin(a +B) = sinoa cos P + sinf cosa. 4)

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

6) B= sin7—ncos5—7r - sin5—ncos ZE.
12 12 12 12
Pemenne. a) ITo dopmyne (2) A=cos(837°+53°)=cos 90°=0.
. [T bm Y T |
6) ITo 3) B= — = |=sin—==.
) dopmyie (3) sin 5 12 si 6" 2

OTtBer. a) 0; 6) %

IIpumep 2. YuopocTuM BEIpaKeHHE
C = cos(x — y)cos (x +y) + sin (x — y) sin (x + y).
Pemenune. ITo dopmyae (1)
C = cos((x — y) — (x +y)) = cos (—2y) = cos 2y.

OtBer. cos 2y.

sin 43°cos17° + sin 17°cos 43°
c0s 72°cos 12° + sin 72°sin 12°
Pemenue. ITo dopmynam (1) u (4)
sin(43°+17°) _ sin60°
cos(72°-12°) " cos60°

IIpumep 3. Boruucaum D =

= tg 60°= /3.

OTtser. V3.

IIpumep 4. CpaBHEM
sin 47°co0s 69° +sin 69°cos 47° sin 42° +cos 42°
cos 77°cos 39° —sin 77° sin 39° cos 21°—sin 21°
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Pemenne. 3amMeTuM, 4TO

sin 47°cos 69° +sin 69°cos 47° _ sin(47°+69°)

cos 77°cos 39° —sin 77° sin 39° cos (77°+39°) a

_ Sinll6® _ . 116° <0,
cos116°

a Tak kKak sin42°+cos42°> 0 u cos21° - sin 21° > cos45° -
_ sind5°= 0, To sin 42° +cos 42° > 0.
cos 21° —sin 21°
sin 47°cos 69° + sin69°cos 47° < sin 42° +cos 42°.
cos 77°cos 39° —sin 77° sin 39° cos 21° —sin 21°
sin 47°cos69°+sin 69°cos 47° < sin 42° +cos 42°.
cos 77°cos 39° —sin 77° sin 39° cos 21° —sin 21°

IHoatomy

Orser.

IIpumep 5. Haiinem HaumMeHbIllee ¥ HanMOOJIbIlee 3HAUCHUA
BeIpa)keHusa E = cosx — V3 sinx.
Pemenue. IIpeoGpasyem nansoe BbIpa)keHue mo ¢opmye (3):

E =cosx—+/3sinx = 2(%cosx—12_§sinx)=

. T . T . T
=2|sin—cosx —sinxcos— |=2sin|——-x|.
6 6 6

. T
Taxk kak —1 < sin (E - x) <1, TO HamMeHbIlIee 3HAUEHHE

BeIpakenus E paBHO -2, a HauboJbiizee 2.
Orser. -2 u 2.

Ipumep 6. Beruncaum G = cos (arcsin 0,8 — arccos (-0,6)).
Pemenne. OGosmauum o =arcsin 0,8, B =arccos (-0,6),
torga mo ¢opmyiae (1) nmeem

G =cos(a — ) = cosacosP + sina sin f.
Tax kak sino=0,8, o cos?a =1 - sin?a=1- 0,82 =0,36.
Tak Kakx —§<a < g, TO cos o > 0, moaromy cos o = /0,36 = 0,6.
Tak kak cos 3=-0,6, To sin2B =1- coszﬁ =1- (—0,6)2= 0,64.

Tax xkak 0 <P < 7w, To sinfP > 0, mosromy sinf = /0,64 = 0,8.

Tenepr BBIUMCIMM G=0,6 - (-0,6)+ 0,8 - 0,8=0,28.
OTtBer. 0,28.
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33. ®opmynbi npuBeneHun
ANS CUHYCa M KOCMHYCO

PopMyIaMu OIPUBEAEHUA HAZLIBAIOT POPMYJbI, MMO3BOJIAIO-

4 8 3n
I1e OPUBECTH apryMeHTHI 5 -, E +0, T—0, T+0Q, ? - Q,

3n 5T 5
?+a, 2 - o, 2n +o, — — O, ?+a, 3n -, 3n +0a, ... K apry-
MEHTY QL.

Tak Kak 3HaUYeHHsS CHUHYCA M KOCHHYyCA He H3MEHAITCA
ot npubaBieHUs (BHIYMTAHUA) 2T K apryMeHTy, TO CHHYC (KO-
CHHYC) J1000r0 M3 yKa3aHHBIX BHIIIIE apr'yMEHTOB HETPYAHO

T T
CBECTH K CHHYCY (KOCHHYCY) apryMeHTOB 3 o, 3 +o, T—q,

3n 3n
T +Q, ? - Q, —2— + O/, KOTOphIe MOYXHO IIPUBECTH K apryMeH-

Ty O, IPUMeHAA GopMyJbl cuHYyca (KOCHHYCa) CYMMEI (pasHo-
CTH) ABYX YTJIOB.

Beimuimem Bce 12 ¢dopMys AJnA YKA3aHHBIX IIECTH apry-
MEHTOB.

K K . .

sin E—a)=cosa, sin §+a)=cosa, sin(n —a)=sinaq,
n . T .

cos —2-—(x)=s1n0t, cos §+a)=—sma, cos(m —o)=—cosq,

. [3m . | 3m . .

sin ?—a =—cosQ, sin —é—+0t =-cosq, sin(n +a)=—-sina,
3r . 3rn .

cos ?—a =-—sina, cos ?+a =sina, cos(mw+0)=—cosda.

Bce 3T dpopMysIBI MOXKHO 3aIIOMHHUTH C IOMOINBIO CJIERYIO-
I[er0 MHEMOHMYECKOro HpaBuia |. JIJs 9TOro Hafo HAYYUTHCH
onpenenATh: 1) Hamo M 3aMEHATH CHHYC HA KOCHHYC HJIHM KO-
CHHYC Ha CHMHYC; 2) HaZl0 JIU B IPAaBOi YacTH (OPMYJIbI CTABUTH
3HAK «—».

T 3n
1) Ecan nmepBoe ciaraemoe aprymeHTa Py WM Py TO B Ipa-

BOM yacTH (OpMyJibI HAAO 3aMEHUTHh CHHYC Ha KOCHMHYC (KOCH-
Hyc Ha cuHyc). EcaM nepBoe cjlaraemoe aprymMeHTa 7, TO 3aMe-
HATH CMHYC (KOCHHYC) He Hafo.

! Muemonuueckoe mnpasmao — IpaBWIO AjsA samoMuHaHMA (MHeMO3M-
Ha — OOTHHA DaMATH y APEBHHX TPEKOB).
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2) B npaBoit yactu ¢opMyJibl HaZ0 MOCTABUTH 3HAK «—»,
TOJBKO €CJIM AJIA OCTPOTO yrja (¢ 3HaueHue cuHyca (KOcCHuHYyca)
B JIeBOM 4acTu (OpPMYJibl OTPHUIIATEJIHHO.

IIpumep 1. Buiuucaum cos (2—;—15 + (xJ +sin(-21n - ), ecau
sina = -0,1.

Pemenmne. cos (—2% +a) +sin(-21n — a)=cos (12n +3§ +a) +

+sin(-22n + T — ) = cos [3?“ +0o |+sin(nt —a) = A.

Tenepp MOXXHO IPUMEHUTDL UJIX (OPMYJIEI KOCUHYCA CYyMMBbI
U CHHyCa Pa3HOCTHU ABYX YIJIOB:

3n . 3n . . .
A= cos—z—cosa— s1n—2—s1n(x+s1n1tcosa— SInNOLCOS T =

=0.cosat —(-1)-sinat +0-cosa — sina - (-1) =
= sina + sina = 2sinaq,
MJIM MHEMOHHMYECKOE IIPABUJIO:

A =sino +sino = 2sina.

Tak kak sina = —-0,1, o 2sino = 2 - (-0,1) =-0,2.
Otser. —0,2.

2sin(® + o) + sin (3?“ — a]
IIpumep 2. Briuucaum

s, €CJIH
cos(m + a) — 4cos (E + (xJ
tga = 3. 2

2sin(n + a) + sin (S?n - (xJ

—-2sino —cosa
Pemenue. =

T —cosa + 4sina
cos(m + a) — 4cos (E + aJ

Tak kak tgo = 3, To cosa # 0. Paznenum uucauTes b ¥ 3HAa-
—2sina — cos o

MeHaTenab Apobu - HA COSO U BEIYHCJIMM 3HaUe-
—cosa + 4sina

—2sina - cosa —2tga -1
HUe IOJIYYeHHOI'0 BHIPDAYKEHU: = =
—coso + 4sina -1+ 4tga
- 6-1_ 7
-1+12 11
OTBer. — 11
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34. Cymma M pasHOCTb CMHYCOB U KOCHMHYCOB

PopMyJaBl CYMMEI U Pa3HOCTH CHHYCOB:
o+ o -
P cos B,
2
o - o+
B cos B .
2

sina +sinf = 2sin

sina — sinf} = 2sin

@®opMyJIbBl CYMMBI M PA3HOCTH KOCHHYCOB:

OH'Bcosm;ﬁ,

cosa—cosB=—2sina;Bsina;B.

cosa +cosfP = 2cos

IIpumep 1. 3anuimeM B BuAe IPOM3BEINEHUA:
a) A = sin80° + sin 40°; 6) B = cos 80° — cos 40°.
Pemenwue. a) ITo dopmyae (1)
.. 80° + 40° 80° — 40°
A = 2sin cos =

2
= 25sin 60° cos 20° = % cos 20° = /3 cos 20°.

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

80° + 40° . 80° - 40°
sin =

2
2 '2‘/5 sin 20° = —+/3 sin 20°.

= —2sin 60° sin 20° = —

OTBerT. a) V3 cos 20°; ©) — /3 sin 20°.

IIpumep 2. Briuucium
C = sin130° — sin10° — cos 100° — cos 40°.

Pemenne. ITo ¢popmynam (2) u (3)
C = 9sip 130°-10° 130 2+ 10°
100° + 40° 100° - 40°
cos 5 =
= 25in 60° cos 70° — 2 cos 70° cos 30° =
243 243
2

cos 70° — Tcos 70°= 0.

— 2cos

Orser. O.

(1)
(2)

(3)
(4)



IIpumep 3. 3anuuiem B BHJAE IIPOU3BENCHHUA:
D = sin 31° + sin 25° + sin19°.

Pemenne. ITo gopmyse (1) D = 2sin 31 ;19 cos 31 ;19 4

+ sin25° = 2sin25°cos6° + sin25° = 2sin 25° (cos 6° + %) =

6°+60° 6°—-60°
Ccos 5

=2 sin 25° (cos 6° + cos 60°) =2 sin 25°- 2cos

= 4 sin 25°cos 33°cos 27°.
OrBer. 4sin 25°cos 33°cos 27°.

35. Popmynbl CMHYCOB U KOCUHYCOB
ABOMHBIX U NONOBUHHLIX YINOB

@dopmMysiBEl CHHYCA U KOCHHYCa ABOMHOIrO yrJa:
sin 20 = 2sina cosa, 1)
cos 2a = cos? o — sin? a. (2)

(I)OpMy.HLI CHHYCa MU KOCHHYyCAa IIOJIOBMHHOTIO yrJja:

sinZE _ 1—cosa’ (3)
2
cos?® = 1tcosa (4)
2
IIpumep 1. Brruncaum sin20 u cos 20, €cCaH COSQ = — 411
unn<o< 3—".
2 2 1600
Pewenue. sino=1-cos?a=1-|- 9= ——. Tak kak
41 1681
t<o< 3?“, To sina < 0, cnegoBaTeNbHO, Sino = — % ITo ¢op-

myaam (1) u (2) umeem

sin20 = 2sinocosa = 2- _A0 (8 =12~9—,
41 41 1681

81 1600 _ 1519

cos 20, = cos?a — sina = = .
1681 1681 1681

1519
, COS 200 = — ——,
1681

OtBer. sin 20 = 720
1681
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IIpumep 2. [doxkakeM paBeHCTBO
2ctga

_co8x (o # nn,ne Z).
1+ ctgza

Pemenne. 3anumem sin 200 B Buge Apobu, 3aTeM pasfeuM
YHUCJUTEJb U 3HaMeHaTeJIb Apobu Ha sin“o (o # nn, n € Z):
2sinoacoso _ 2sinacosa _ 2ctgo

sin®a + cos?a 1+ ctg? o

sin2a =

sin 20 =

YTO U TpebOBaJIOCh AOKA3aTh.
. a o
IIpumep 3. Briuucaum s1n§ U cos > ecau cosa=-0,28,
3n
n<o<—.
2

Pemenune. ITo popmynam (3) u (4)
20 _ 1-cosa 1+0,28:064

sin = =
2 2
cosz—oi _ 1+cosa _ 1-0,28 = 0,36.
2 2
Taxk kak n<a<3?n, 0 §<%<3_n’ IO3TOMY sin%>0,

a cos% < 0, caemoBaTeJIbHO, sin% = 0,64 = 0,8, a cos% =

= -,0,36 = -0,6.

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

36. NMpoussegeHus CUHYCOB U KOCUMHYCOB

@®opMyJsIBl TPOU3BEAEHU CUHYCOB ¥ KOCHHYCOB:

sinacosp = %(sin (0. +B) + sin (@ — B)), (1)
cosacosf} = %(cos (o +B) +cos (o — B)), 2)
sina sinp = %(cos (© — B) - cos (& + B)). 3)

IIpumep 1. 3annmeM B BUAE CYMMBI MJIH Pa3HOCTH:

a) sin 21°cos 9% 0) cos 32°cos 28°; B) sin 55° sin 25°.

Pemenue. [Ipumensasa nocaemoBaTensHo gopmydas (1)—(3),
uMeeM: .

a) sin21°cos 9° = %(sin 30° +sin12°) = n + % sin12°%
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6) cos 32° cos 28° = % (cos 60° +cos4°) = i + %cos 4°;
B) sin 55°sin 25° = 1 (cos 30° — cos 80°) = @ - %cos 80°.

3

OTBer. a) —1- 1 sin12°; 6) + = 1 cos4°; B) — — lcos 80°.
4 2 2 4 2

IIpumep 2. Brruucaum:

a) A = sin 32°cos 28° — sin17°cos13°;
3n n n 5n

6) B = cos — cos — — sin — sin 2=,
16 16 16 16

Pemenne. a) Ilo dopmysne (1) A = %(sin60° + sin4°) —

—%(Sin 30° + sin4°®) = l(sin 60° + sin4° — sin30° — sin4°) =
_1 ({8 _1)_ 481

2 2 4

6) Ilo dopmynam (2) u (3) B = %(003{3_’5 + £)+

3n 1 1 g 57 r T
+cos| ——— || ~=lcos| — - — — 4+ —||==|cos—+
16 16 2 16 16 16 16 2
+cos—-cos—+cos§£ =1 cos—+cos§-7E =l [——£ =0.
8 8 4 2 4 4 2\ 2 2
Otger. a) @4‘1; 6) 0.

37. ®opmynbl Ang TAHreHCOB

@opMyJIBEl TAHT€HCA CYMMEBI M TAHT'€HCA PA3HOCTH ABYX YTJIOB:

tgo + t
tg (o +B) = £ B, (1)
- tga tgﬁ
tga -t
tg (0 - B) = ——gﬁ. @)
1+ tgoatgh
@opMyJIBl TAHT€HCA JBOMHOTO M IOJIOBHHHOI'O YIJIOB:
2tga
tg 200 = ————, 3
g -t 3)
tgg _ _sina  _ 1—'cosa. (4)
2 1+ cosa sino

IIpumeuanmne. PasencrBa (1)—(4) cupaBefIUBHI AJIs
BCeX TAKMX YIJIOB (L, AJS KOTOPBIX OmpenejieHbl o0e 4acTH
3THX PABEHCTB.
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IIpumep 1. Brruncaum tg (o +B) u tg (o — B), ecnu tga = %,

1
th:g.
Pemenue. ITo dopmyaam (1) u (2)
1.1
2 3 3+2
tg(a+P)= = =1,
g (o +P) T 1 6.1
1-=.=
2 3
1.1
2 3 3-2 1
t o — = = = —,
gt P) 11 6+1 7
1+=-=
2 3
Otser. tg(a +B) =1, tg(a—B)z%.

tg97° — tg37°
1+ tg97°tg37°
Pemenmne. ITo dpopmyne (2)
tg97° — tg37°
= tg(97° — 37°) = tg 60°= V3.
1+ tg97°tg37° gl ) &
Orser. /3.

IIpumep 3. Briuucaum tg 4o, ecaum tgo = i
Pemenue. ITo popmyse (3)

IIpumep 2. Beruucaum

9.1
t
tg20t= 2 g(z = 4 zia
1-tga 1 15
16
5. 8
2tg2 2
tg 4o = gza _ 15 _ 40.
1-tg“°20 64 161
225
OTtBeT E}_Q
161

IIpumep 4. Beruucaum tg 15°.
Pemenue. I cntoco6. ITo dopmyne (4)
1
in 30° 2 1 2-43
t 150 - sin = = = — 2 — ‘/—3-.
& 1+cos30° 43 2+4J3 4-3

2




II cnoco6. Ilo dopmye (2)

[y

tg 45° — tg30°
tg15°= tg (45° — 30°) = =
g gl ) 1+ tg45°tg30°

2
= Jg_l =(J§_1) =2—\/§-
V3 +1 3-1
OTBeT.2—\/§.

38. TpuroHomeTpuueckme pyHkuumn

IIpumep 1. 3agama pyuxumsa y=sin 2x. YKakeM IpoMe-
JKYTKHU: a) Bo3pacTaHusa; 6) yObIBaHUSA 3TOH QPyHKIUU.
Pememne. O6Gozmauums o =2x, paccMOoTpuM (QYHKIIUIO
y=sina, a € R.
a) ®DyHKIUA y=sino BO3pacTaeT Ha IPOMEXYTKAaX
T T
[——2— + 2nn; —2-+21tn} rae ne Z. Tak xkak oo=2x, TO AJAA X
. T T
cIipaBeIJIMBbI OBOIHBbIe HepaBeHCTBA — — + 2nn < 2x < = +21n
2 2
T T
nnn—z+nn<x< Z+nn, rnenecZ.

TaxuMm obpasoM, GyHKIHMA Y =sin 2x Bo3pacTaeT HA IpoMe-

T T
KYTKaxX —Z+nn; Z+nn , roe n € Z.
6) ®PyHKHuMA y=sino yObIBAET HA MNPOMEXKYTKax
T 3n
3 +21n; > +2nn|, roe n € Z. Tak kak o= 2x, TO AJs X CIpa-
. T 3r

BeJJIMBBLI JBOMHLIE HepaBeHCTBAa E +2nn < 2x < —2— + 2nn uaun
n n
Z+nn<x<§4—+nn, rae n € Z.

Takum obpasom, ¢pyHKIMA y=sin 2x yObiBaeT Ha HpoMe-

b9 3rn
KYTKaXxX z +nn; —;— +7mn|, roe ne Z.
T b
OrBer. IIpoMexyTKM BO3pacTaHUA: [—Z+nn; z+ nn},

neZ; IpoMeXYTKMN yOBIBAHUS: l:% + nn; 3{ + Tcn}, rope ne Z.
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IIpumep 2. Onpeneaum Hanﬁonbmee U HaUMEHblllee 3Haye-
Hus Gyuruun f(x)=4cos? 2x + 3sin® 2x.

Pemem{e Tafc kak f(x)=4cos? 2x + 3sin% 2x = cos 2x+
+ 3(cos 2x + sin? 2x)= cos? 2x + 3, 1o U3 ycaoBuda 0 < cos Z2x<1

cleAyeT, UTO 3 < COS 22x+3< 4. D10 0o3HaUaeT, YTO HAHOOJIb-

mee ¥ HaMMeHbIllee 3HaueHuss QYHKuuU f(xX) paBHBI COOTBET-
CTBEHHO 4 M 3 U JOCTHTAIOTCA BO MHOTHX TOYKaX, HallpuMep,

f(—Z] =3, a f(0)=4.
|tg x| + tg x
-
Pemeane. dyuxknusa f(x) onpexaesieHa AJis BceX X # L nn,
rge ne Z. 2
1) Hua Tex x, mnpu KoTopeix tgx >0, wumeem

f(x) = ltgxl2+ tgx _tegx+tegx tg x. TloaTOMy Ansl TAKUX X

IIpumep 3. IToctpoum rpadur GyHKUHH f(x) =

rpadux PyHKIUH coBmazaer ¢ rpapmxoMm GyHKUUH Yy =tg x.

2) JHOaa Tex x, npm Koropeix tgx <0, wuMeeM
f(x) = |tgx|2+ tgx _ —tgx2+ tex _ o, IlosTOoMy nJIA TaKHX X

rpadpuK QYHKIIMU ecTh TOUKH ocu Ox (puc. 18).

i i y4 i :
! i 11 i i
4 - ; 4 .
_3n: _I: 0 T 3m x
2| 2 21 2|
Puc. 18

39. TpuroHomeTpUuyecKMe ypasHEeHUs

IIpumep 1. PemuM ypaBHeHHe
8sinx —6sinxcosx +3cosx —4 = 0. 1)
Pemenue. Pa3ioxum JeBy0 4acTs ypaBHeHHd (1) Ha MHO-
SKHUTEJNN:
4(2sinx —1)—3cosx(2sinx —-1) =
@2sinx —1)(4 — 3cosx) = 0. (2)
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Bce pemenns ypaBHeHuUs (2) ABJASIOTCA PEIIEHMAMHM ABYX
npocTedNmINX ypaBHEHUM:

1 4
1)sinx==- u 2)cosx=-—.
) 5 ) 3

Bce pemenusa ypaBHeHusl 1) COCTaBJAIOT ABe CepUH:

xn=£+2nn, neZ, x =5—n+21tm, meZz,
6 m 6

a ypaBHeHUe 2) He UMeeT PellleHH’il, TaKk KakK cos x < 1 aua Jo-
4
ooro x, a 3 > 1.

CaepgosaTeJbHO, ypaBHeHue (1) mMeeT Te ’Ke [Be CEpPHUH
pellleHnii, KOTOphle OOBeJHMHAIOT OOBIYHO B OAHY CEPHIO:
x,= (-1)’*% + 7k, ke Z.

Orger. (—1)’*% +7k, ke Z.

40. 3ameHa HEeM3BeCTHOro
npM pelleHuM TPUroHOMETPUYECKUX YPaBHEHUM

IIpumep 1. Pemmum ypaBHeHUE
sin [3x - g) =1 (1)

T
Pemenne. O603HaumB o0 = 3x — Py nepenuiemM ypasHernue (1)
B Bujie sino = 1, Bce pemleHHMA KOTOPOTO COCTABJIAKT €JUHCT-
b1
BEHHYIO CEpHIO O = E +2nn, ne Z.

Teneps HaiifieM Bce pemreHus ypaBHeHuda (1):

8x ~X=Ziomn, 3x =n+2mn, x,=2+2" pnez.
2 2 n n
OTtser. ~ +2ﬂ, neZ.
3 3
IIpumep 2. Peminm ypaBHeHUE
cos? x —4cos x +3=0. ' (2)

Pemenue. YpaBHenue (2) KBaApaTHOE OTHOCHUTEJBHO COS X.
O6o3HauuB t =coS x, IEePEeNHUIlIeM ero B BHJe

t2—4t+3=0. (3)
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YpaBHeHUe (3) uMeeT ABa KODHA t;=1u t,=3, crenona-
TeJIbHO, MHOXKECTBO DellleHU# ypaBHeHus (2) aBasgerca o0b-
€IVMHEeHHEM MHOXKEeCTB DEIlleHUH ABYX ypaBHEHMUI:

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

Bce pemrenns ypaBHeHus 1) cocTaBISIOT eJUHCTBEHHYIO Ce-
puwo x, =2nn, n€ Z, a ypapHeHune 2) He UMeeT pellleHUi, TaK
kKak 3 > 1, a cos x < 1 gna arboro x.

CnenoBpaTenbHo, ypaBHeHUe (2) MMeeT eIMHCTBEHHYIO Ce-
pHIO pemleHM#i x,=2nn, n € Z.

OrBer. 27tn, n € Z.

IIpumep 3. Pemium ypaBHeHue
tg’ x—tg® x - 3tgx+3=0. (4)

Pemeaue. O603HauuB ¢t =tg x, nepenumeM ypaBHeHue (4)
B BHje
t3—2-3t+3=0. (5)

Pa3znoxxuB sneByo yacTs ypaBHeHUA (5) Ha MHOXKHUTEH, IIe-
penuIleM ero B BUJe
(t-1)(t*-3)=0. (6)
Ypasuenwue (6) umeer Tpu KopHa t; =1, t2=—~/§ uty= J§,
cJeJoBaTeJIbHO, MHOKECTBO peNIeHUi ypaBHeHus (4) ecTh 00b-
eJHHEeHHe MHOXXEeCTB DeIlleHU#l TpeX ypaBHEHHA:

1)tgx=1; 2)tgx=—+3; 3)tgx=+3.

Bce pemnenus kaxkaoro us ypasHenuii 1), 2) u 3) cocrasid-
IOT eJMHCTBEHHYIO C€PHIO COOTBETCTBEHHO: X, = % +7n, ne€Z;
x, = —g +mTm, me Z; x,= ki +7mp, p € Z. CinexnoBaTeJbLHO, BCE
pellleHus ypaBHeHHuA (4) COCTABJAIT 3TU TPH CEPHH.

HBe mocseanve cepuH peIIEeHHIl MOYKHO OOBEJUHHUTH:

xk=i§+nk,ke Z,

OrBer. —E+1tn, neld, i§+nk, ke Z.

41. NpumerHenune TpuroHomeTpuueckux popmyn
NpU pelleHun yPaBHEHUHA

IIpumep 1. Pemntum ypaBHeHue
cos’mx + 4 sinmx +4=0. (1)

Pemienue. [IpnMenss oCHOBHOE TPUTOHOMETPHUYECKOE TOMK-
AeCcTBO, mepenuineM ypaBHenue (1) B Buje

sin® tx — 4 sin tx - 5=0. (2)
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VpaBHeHne (2) KBaZpaTHOE OTHOCUTEJBHO sin mx. O6o3Ha-
uuB t = sin Tx, MepenuiiieM ero B BHIE

t2—4t-5=0. (3)

VpasHenue (3) nmeer lBa_KOPHA t,=-1mut,=95, cienona-

TeJIbHO, MHOKECTBO pemerm ypaBHEHUSA (1) ec'rb obbpenuHe-
HUe MHOKEeCTB PellleHUH JBYX yPaBHEHUII:

1) sinntx=-1 u 2)sinnx =35.
Bce pemienusi ypaBHeHHsI 1) COCTaBJIAIOT €JHHCTBEHHYIO
CEepHIo

nxn=—§-+2nn, X =—l+2n, neZ,
2 n 2

a ypaBHeHHe 2) He HMeeT pelleHui, TaKk kKak 5 > 1, asinnx <1
OJA Jo6oro x.
CnegoBaTtenbHO, ypaBHeHune (1) umMeeT eAMHCTBEHHYIO Ce-

PHIO DEIUeHUH X = —% +2n, ne Z.

OTger. —%+2n, neZ.

IIpumep 2. PemmuMm ypaBHEHUE

sin 2x cos (x+§)+ sin (x+—73£)cos 2x = —? (4)

Pemenue. IIpumMeHsasa ¢popMyay CHHyca CyMMBI ABYX YIJIOB,
nepenuiieM ypaBHeHue (4) B BuAe

sin[3x+ % | = 13, (5)
3 2
O6o3uauuB t = 3x + E, nepemnunieM ypaBHeHue (5) B BuAe
sint = J_§_ (6)
2
YpaBHeHue (6) nuMeeT ABe cepHUHU pelIeHHUI:
t, = E+21tn, neZ; t, = 2—n+27tm, meZ.
3 3

CiaenoBaTeabHO,

3xn+£=£+2nn,nez; 3x,, + = 2—n+2nm,meZ
3 3 3 3
OTKyJa HalijleM IBe cepuu pellleHNil ypaBHeHUs (5):

2nn n  2ntm
x =—,neZ;, x =—+
3 9

n ” , meZ.

CnenmoBaTeJsbHO, ypaBHeHne (4) numeeT Te K€ cepHUU pelLIeHHi.

OTBer. -2%1-, neZ, - L 21;m, meZ.

9
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Ilpumep 3. Pemum ypaBHeHHE

sin4x+cos4x-—sin2x=%. (7)

Pemenne. Ilepennmem ypasHenue (7) B BuIe

. . . 11
(s1n2x +cos2x)2— 2sin?xcos?x — sin2x = 3

1- % sin®2x — sin 2x = 1—1,
sin?2x + 2sin 2x +% = 0. (8)

O6osnauuB ¢ =sin 2x, nepenuiiem ypaBHeHue (8) B Buie
t?+ 2t +% = 0.

1 3
ITO ypaBHEHHE MMeeT [[Ba KOPHA L=- 5 nit,=— E Cneno-

BaTEeJAbHO, MHOYKECTBO pellleHHH ypaBHeHH4 (8) ecTs 06'befuHe-
HHe MHOJKECTB DeIlleHHH ABYX ypaBHEHMWIi:
: 3

1) sin2x=-1 u 2)sin2x=-2.

2 2

Bce pemenuns ypasHemms 1) cocTaBiAOT JBe CEpPHH: X, =

= —%+nn, neZ, u X, = —1—125+nm, me Z, a ypaBHeHHe 2)

. 3 . S
HEe MMeeT pelneHUil, TaK Kak —§< —1, a sin 2x >2—-1 gaa mamwo-

6oro x.
CnenoBaTrenbHO, ypaBHeHHe (7) MMeeT Te Ke CEepPHH pe-
IIeHUH.

OTteer. —£+1tn, neZ, —5—n+nm, meZ.
12 12

42. OpHopoaHblie YpaBHEHUS
Iipumep 1. Pemum ypaBHeHHE
3sinx —4cosx = 0. (1)
Pemenne. YpaBHeHue (1) ofHOPOAHOE EPBOM CTEIEHH, OHO
PABHOCHJIBHO YpPaBHEHHIO
3tgx—4=0. (2)
YpaBHeHnue (2), a 3HaYUT, 1 PABHOCWILHOE eMy ypaBHeHue (1)
. 4
HMeeT eANHCTBeHHYIO CePHIO PellleHuit x, = arctg 3 +nn,neZ.

. OTBer. arctgg +1mn, ne .
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IIpumep 2. Pemmum ypaBHeHUe
3sin?x — 4 sin x cos x + cos?x = 0. (3)

Pemenue. YpaBHeHue (3) OHOPOJHOE BTOPOI CTENEHU, OHO
PaBHOCHJIBHO YDPaBHEHHUIO

3tg’x—4tgx+1=0. 4)
Tak Kak ypaBHeHue 3t2— 4t +1 = 0 uMeeT ABa KOPHS t,=1

1
u t,=—, TO BCe pelleHUsA ypaBHeHHd (4), a 3HAYUT, U PaBHO-

CHJIBHOTO €My ypaBHeHHA (3) ABAAITCA Oo0BeIHHEHHEM BcexX
pellleHuil ABYX YpPaBHEHHI:

Dtgx=1 n 2) tgx-—-%.

YpaBHeHHne 1) HMeeT eAMHCTBEHHYIO CEPHIO peIlleHHui
T
x = " +7n, n € Z, a ypaBHeHHe 2) UMEET eIUHCTBEHHYIO Ce-

PHIO pelleHu# x, = arctg% +ntm, me Z.
OTBer. % +7n, n € Z; arctg% +1mtm, me Z.

IIpumep 3. Onpenenum, npu KakKuX @ ypaBHeHHUe
5sin?x + 4 sin xcos x + a cos®x = 0 (5)

He UMeeT peIleHHH.
Pemenne. YpaBHeHnue (5) ofHOPOAHOE BTOPOM CTEeNeHU, OHO
PaBHOCUJILHO YPaBHEHHIO

5tg?x—4tgx+a =0. (6)

Tak kKak ypaBHeHHe 5t°— 4f +a = 0 He uMeeT KOpHed mpu
ycaoBun D =16 -20a < 0, To u ypaBHeHue (6), a 3HAUHT,
U DAaBHOCHUJIbHOE €My ypaBHeHHe (D) He MMEIOT PelIeHHil mpu

TOM JKe YCJIOBHU, T. €. IpH Q > g

OtBer. a > g

43*. TpuroHoMeTpUuecKue HepaseHCTsa

IIpumep 1. Pemum HepaBeHCTBO

sin (Zx - %) > % 1)

n
Pemenne. OGosHauuB ¢t = 2x — —, [OepenuImeM HepaBeH-
ctBo (1) B BHAE 6

. 1
t> = 2
sin P (2)
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ﬁ L1 - T MuoxecTBo pellleHuil HepaBeHcTBa (2)
o n L
6 X8 | ecTn cepus mHTEpBasOB E+21tn< t< 56—n+21tn,
¥ neZ (puc. 19), mosTomy Bce pellleHUs Hepa-
S ya . BeHcTBa (1) HailjleM, pellIUB CEPUIO IBOMHBIX
N HePaBEeHCTB
‘ n n _ 5n
—+2mn<2x—-~=<=—=+2nn, ne Z,
Puc. 19 6 6 6

OTKYyZa NMOJYyYNM

%+nn<x<g+nn, ne Z,

T. €. MHOXXECTBO BCeX pellleHUi HepasencTBa (1) cocTrout us

T T
Cepuy MHTEPBAJIOB 6 + 7tn; 3 +nn|, neZ.
n n
OTBer. (E + 1, 3 + nn), neZz.

IIpumep 2. Pemum HepaBeHCTBO

4sin®x —4cosx—1>0. (3)
Pemrenue. Ilepenumiem HepaBeHcTBO (3) B BUIe
4cosx +4cosx - 3<0. (4)
AT O6oauauum cos x =t. Tak Kak HepaBeH-
By GRRRRI 31 crBO 4t°+ 4t — 3 < 0 UMeeT MHOKECTBO pellle-
. 3 1
HUH ~3 <t< >’ TO BCE peEIleHUs HepaBeH-
) X . .
771 crBa (3) HaiigeM, PelINB ABOMHOE HEPABEHCTBO
X 71 1
TS ¥on T —— < cosx < —.
3 2 2
3
Puc. 20 HepaseHncTBo — 5 < €OS X CIIpaBeAJINBO AJIS

" 1 .
JI00BIX X, & MHOXXeCTBO pPelIeHHNHN HepaBeHCTBa COS X < 5 €CThb

T 5m
cepus IIPOMEXYTKOB 3 +2nn < x < 3 +2nn, ne Z (puc. 20).
OHa U ABJIAETCA MHOKECTBOM BCeX peIIeHHil HepaBeHCTBa (3).
T 5
Otser. [g + 2nn; 3 + 2nn}, neZ.

IIpumep 3. OnpemenumM Bce 3HAYEHUS @, IIPU KaKJIOM H3
KOTOPBIX HMeeT XOTHA Obl OJHO pellleHre HepaBeHCTBO

12sinx + 5cosx < a. (5)
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[{92, K2
Pemrenue. Pa3szenum HepaBeHCTBO (5) Ha uuciyo /12°+5°=
= 13, moay4YuM HepaBeHCTBO

(6)

12 . 5 a
—gsinx+—cosx < —,
13 13 13

pPaBHOCHJIBHOE HEepaBeHCTBY (5).

Tak Kak (%) + (%J =1, TO CYIlleCTBYEeT TaKOi yroJ o, 4TO

12 . 5
cosQ = 13 Hu sina = 13 Ilepenuinem HepaBeHCTBO (6) B BuZe
. a
sin(x +o) < —.
13
Iloc/ienHee HepaBeHCTBO, a 3HAYHUT U HepaBeHCTBO (5), nme-
a
eT XoTdA ObI OJHO pelleHne NPpU Ka*XA0M a, TaKOM, YTO I3 = -1,

T. e. IPH KaxKaom a = —13.
OTtBerT. a = —-13.

44*, BeepeHne BCNOMOraresnbHOro yrnd.
3ameHa t = sinx + cosx

IMpumep 1. Perrum ypaBHeHUe
3sinx —4cosx = 5. 1)
Pemenne. Pasgenus obe uactu ypaBHeHus (1) Ha umcJio
32+ (—4)2 = 5, MoJIyd”UM ypaBHEHUE

Ssinx—2cosx=1, (2)
5 5

pPaBHOCHJIBHOEe ypaBHeHHIO (1).

2 2
3 4 “
Tak kax P + 5 =1, TO CyLIECTBYEeT TAKOH yroJ O, 4YTO

3 . 4
coso = = U sino = = IToaTomy ypaBHeHue (2) MOXKHO IIepenH-

caTh B BHUJe
sinxcosa — sinocosx =1

WJIX B BUJE
sin(x —a) =1. 3)

YpaBHeHHne (3) MMeeT eJHHCTBEHHYIO CEPDHIO peIIeHHUH
T T
x, -0 = E+21m, neZ, otkyza x,= o +E+2nn, neZ. Tak
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. 4
KaK o0 = arcsin 5’ TO ypaBHeHHUE (3), a 3HAYUT, U PABHOCHJIbHOE

eMy ypaBHeHHe (1) uMeeT eJUHCTBEHHYIO CEPHIO pellleHHH
. s
x,= arcsmg +§+27m, ne 2.

OTser. arcsing + g +2nn, ne Z.

Ipumep 2. Perunm ypaBHeHHe
sinx — 2sinxcosx +cosx = —1. 4)

Pemenne. O603HauuB {=sin x + cos x, mepenuieM ypasBHe-
HUe (4) B BUAe
t?—t-2=0. (5)

Ypasuenue (5) umeer nBa KopHsa t; =-1 u t, = 2, moaromy
BCe pellleHudA ypaBHeHU:A (4) ABJAITCA PEeHIeHHUSIMU NN ypaB-
HeHHd 1) sin x + cos x =-1, nan ypaBHeHus 2) sin x + cos x = 2.

Bce pemenusi ypaBHeHus 1) HaiiieM, BBeJ s BCIIOMOTATEJb-
HBIM yroJ M mepenycap ypaBHeHHe 1) B BHJAe ypaBHEHHS

, n J2
sinjx+—|=—-—,
4 2

. T
KOTOpOe HMeeT [Be CepUM DelleHuu: x, = — 5 +2nn, ne Z;
xX,=-T +2nk, ke Z.

Beegsa BcmoMoraTtedbHBIH yroJ, ybexxaaeMcs, 4To ypaBHe-

o . T
HHe 2) He HMeeT pellleHUi, TaK KaK paBeHCTBO sin | x + " =42
He BHINIOJIHAETCA HHA IPH KaKOM X.

CinenoBaTesbHO, ypaBHeHHe (4) UMeeT Te »Ke JABEe CEPUH pe-
IHIeHUH.

OTBer. —§+21m, neZ, -n+2nk, ke Z.

Ipumep 3. Peluum HepaBeHCTBO
2sinxcosx + 2cos?x > 1. (6)

Pemenue. [Ipumenasa ¢dopMyJibl CHHyca U KOCHHYCa ABOMH-
HOTr'O yrIJja, mepenuiaeM HepaBeHCTBO (6) B Buze:

sin2x +cos2x > 0. (7

BBoja BcrioMoraTeJabHHIM yroJi, nepenuilneM HepaBeHCTBO (7)
B BHJE

sin (2x + E) > 0. (8)
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MHOeCTBO peleHuii HepaBeHcTBa (8) eCTh cepUA MHTEPBAa-
JoB 21k < 2x +§ <n+2rnk, ke Z, oTKyaa HalJleM Bce pelle-
HHUs HepaBeHcTBa (6): — Tink<x< 3r +nk, ke Z.

OTser. (— % + mk; :%n + nk), ke Z.

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

Pemenne. O603HauymB ¢ = sinx — cos x, IMepenullIeM Hepa-
BeHCTBO (9) B BHUIe:

2t°+t-3<0. (10)
HepaBencTBo (10) paBHOCHJIBHO HEPABEHCTBY —% <t<l1,

mo3ToMy HepaBeHCTBO (9) paBHOCHJIBLHO HEPABEHCTBY

—%<sinx—cosx<1. (11)

BBoxsa BcmomoraTtenbHBIH YroJi, IepenuineM HepaBeH-

ctBo (11) B Buge
—ﬂ<sin(x—£)<ﬁ. (12)
4 4 2

JleBoe u3 HepaBeHcTB (12) cipaBeaJauBo mpu J0ObIX x. Cie-
JloBaTeJbHO, HepaBeHCTBO (9) paBHOCHUJIBLHO HepPaBEHCTBY

sin (x - E] < Q. (13)
4 2

MHosKxecTBO peurenuil HepaBeucTBa (13) ecTh cepusi HHTEp-
BaJIOB —57“ +2nk < x — % < %+ 2nk, ke Z, oTRyIa HalleM Bce

pemeHusa HepaBeHcTBa (9): — 1 +2nk < x < Ty 2nk, ke Z.

OTser. (—n + 2nk; % + 21tk), ke Z.

45*%, 3ameHa HeM3BeCTHbIX
nNpM peweHUn CUCTEM YPUBHEHUMH

IIpumep 1. Peutum cucreMy ypaBHeHHH
3x-2y =17
LALI 1)
2°+2 2 = 40.
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Pemienne. Bripasue y uepes x u3 nepBoro ypaBHeHHUS CHC-

TeMbl (1), moAcTaBUM BEIpaX<eHHUe

BMECTO Y BO BTODpOe€

ypaBHeHMe cucTeMbl (1) 1 pemI¥M noJiydeHHOe ypaBHEHHE:
2%+ 22*-1_40=0. (2)

YMHOKUB ypaBHeHUe (2) Ha 2 u o603HauuB t = 2%, nepenu-
1IeM IIOJIy4YeHHOe YpaBHEHME B BHJeE

t2+2¢t - 80 =0. 3)

YpaBuenue (3) umeer gBa KopHsa t; =—10 u t, = 8, noaTomy
BCe KOPDHM ypaBHeHUs (2) ABAAOTCA 00 beJHHEHUEM BCEX KOp-
He#l ypaBHeHu# 1) 2 =-10 u 2) 2* = 8. Tak kKak ypaBHeHue 1)
He MMeeT KOpHeM, a ypaBHEeHHE 2) UMeeT efUHCTBEHHEIH KOpPeHb
x,=3, To ypaBHeHMe (2) UMeeT eTUHCTBEHHBLIH KODEHb xo=3.

II =3 =3 i =1
O4CTaBHUB xo— B paBeHCTBO y = , HAuAEeM, 4YTO yO =1.

Oteer. (3; 1).
IIpumep 2. PeminMm cucrteMy ypaBHEHHH
* =2 10x-5y=1
2x —y 4)

14-15% Y 4+15 =154 "%,

Pemenne. O603Haums ¢ = 152 7Y, nepenumiem BTOpOE ypas-
HeHUe cucreMsl (4) B BUIe

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

YpasHenue (5) umeer aBa KOpHA t, =—1 u t, = 15, nosTomy
BCe DelleHUA CUCTEMBI (4) ABAAIOTCA o0begJMHEHHEM BCEX pe-
IIIeHUHA OBYX CHCTEM:

X2 10x-5y=1 X2 10x-5y=1
1) <2x-y u 2) {2x-y
15%7¥ = -1 152*7¢ =15,

Tak Kak BTOpOoe ypaBHEHHWe CHCTeMEI 1) He UMeeT pellleHuu,
TO cucreMa (4) paBHOCHJIbHA CHCTEME

x -2y
+10x -5y =1
ax-y 7 (6)
2x-y=1.
PeumnB cucremy (6), mosydyuM eAMHCTBEHHOE €€ DellleHue
(2; 3).
Oreer. (2; 3).
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IIpumep 3. Peutum cucreMy ypaBHeHMit
4sinx —-cosy =1 N
2sinx +cosy = 2.

Pemrenue. O603HaunB u =sin x, v=cos y, IepenuiIeM CHUC-
TeMy ypaBHEHUH B BHIE

®

u-v=1
2u+v = 2.

Cucrema nuHeiHBIX ypaBHeHUI (8) MMeeT eJUHCTBEHHOE
1
pelleHue u,= 3 u v,= 1, nosTomy Bce peuieHus cuctemsl (7)

ABJSIOTCS PEIeHUSMH CHCTEMBbI
sinx = 1
(9
cosy =1.
IlepBoe ypaBHeHHe cucteMbl (9) mMeeT eJUHCTBEHHYIO Ce-
o T
pHIO pellleHHM#E x = (—1)"6— +mn, neZ, a BTOpoe ypaBHe-
HHEe — EeIMHCTBEHHYIO cepuio Yy, =21k, ke Z, nostomy pelne-
HUAMHU cHCTeMBbl (7) ABIAIOTCA BCe maphl uucen (x,; Y,), rAe

x =(-1)'Z+nn nez, y =21k kecZ.
n 6 k

Otser. (x,; y,), rme x_ = (—1)”% +nn,neZ,y,=2nk, ke Z.

damMeuaHHe. OOpaTuM BHMMaHME Ha TOT (PAKT, YTO BEI-

pakeHHe x, U Yy, Yepe3 OOHO U TO Ke IleJI0e YHCJIO B BHJE
T

x,= -1" 6 +7n, y,=2nn, n € Z, npuseso 66l K IoTepe Kop-

Hel, TaK KaK AJIA KaXXJOro 3HAUYEHUSA N YHCIY X, COOTBETCTBY-

eT 6eCKOHEYHOe MHOMEeCTBO YHcCel Y,, a He eAUHCTBEHHOE
YHCTIO Y ,.
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pa3zaen ll

CamocroatenbHblie pa6orbi

C-1 HencrButennHble uyucna

I 6apuanm

1. 3anumure KoHeuHble AecATHYHEIe Apob6u 0,3; 1,6; 2,25
B BHJe OOBIKHOBEHHBIX Apobeii.

2. 3anumure o6BIKHOBEHHBIE ApPOOH %; g; % B BHJle JeCATHY-

HBIX Jpobeil (KOHEUYHBIX UM O0ECKOHEYHBIX).

3. 3anuIINTe NEePHUOAHUYECKYI0 [NEeCATHUYHYIO Jpo6bb B BHIE
OOBLIKHOBEHHOI
a) 0,(4); 6) 2,(17); B) 0,2(54).

4. MoxkeT S pasHOCTb ABYX HMPPAIMOHAJBHBIX 4YuceJ OBITh
PalHoOHAJIBHBIM YUCJIOM?

5. Haiigute Bce aeiicTBUTENbHBIE YHCIA X, AJA KaXKAOTO M3
KOTOPHIX CIIPABEAJHUBO PABEHCTBO:
a)|lx-3|=1; 6) |2x +5|= 3.

6. Haiigure Bce melicTBUTeJIbHBIE YHCIA X, AJIA KaKIOI'O U3

KOTODBIX CIIpaBeJJIMBO HepaBEHCTBO:
a)|lx-1|>2; 6)|x+3|<4.

Il é6apuanm

1. 3anuumrute KoHeuHble AecATUYHEIe apobu 0,7; 1,4; 2,75
B BuJie OOBIKHOBEHHBIX Apobeii.
17 5
2. 3anummuTte OOGLIKHOBEHHEIE Apo6H Z; —2-; 3 B BHUJE JECATHY-

HbIX Apofeil (KOHeUYHBIX HJIH 6eCKOHEYHBIX).

3. 3anuuuTe NEepHUOAUYECKYIO AECATUUYHYIO Apo6bL B BuIe
OOBIKHOBEHHOI:
a) 0,(5); 6) 2,(13); B) 0,4(45).

4. MosxeT i1 cymMMa ABYX HPpPaAIlMOHAJBHBIX YHCeJ OLITH pa-
IIUOHAJILHBIM YHCJIOM?

5. Haiigure Bce nelicTBUTeJbHBIE YHCJA X, IJA KaXKJOrO0 U3
KOTODKIX CIIPABEAJINBO PaBEHCTBO:
a)|lx—1|=3; 6) |2x +3|= 5.

6. Haiigure Bce aelicTBUTEJIBHBIE YHCJIA X, OJSA KaXKIOro U3

KOTOPBIX CIIPaBeJJIMBO HEPABEHCTBO:
a)|lx-3|<1; 6)|x+5|>2
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IIl éapuanm

1. 3anumuTre KOHeuHHBIe AecsATHYHBIe Apobu 0,6; 1,3; 2,05
B BHJle OOBIKHOBEHHBIX Jpobeil.

9 3
2. 3anuointe oOBIKHOBEHHBIE APOOH Eg; g; 11 B BHJle HeCATHUY-

HBEIX Apobel (KOHEUHBIX MM GECKOHEUHHIX).

3. 3anumiuTe NEPHOAMUYECKYIO AEeCATHUYHYIO Apo6b B BHAE
OOBIKHOBEHHOM
a) 0,(8); 6) 2,(42); ) 0,16(8).

4. MoxeT JH NpoM3BeJleHHE ABYX HPPAIMOHAJBbHBIX UYHUCEJ
OLITH PAIMOHAJILHBIM YHCJIOM?

5. HailiguTe Bce AeHCTBUTeaABHBIE UMCJIA X, AJA KaXIOro M3
KOTOPBEIX CIpaBeAJINBO PABEHCTBO:
a)|lx+3|=4; 6)|2x-T7|=3.

6. HaliguTe Bce OeHCTBUTeJBbHBIE YMCJa X, AJSA Ka)XI0ro M3

KOTODBHIX CIPaBeAJIMBO HEPABEHCTBO:
a)|lx—4|<2; 6)|4x+3|>T.

1V eéapuanm

1. 3anumure KoHeuHBle AecATHYHEIe Apoom 0,8; 1,2; 3,04

B BHJie OOBIKHOBEHHBIX Apobeii.

3 11 4
2. 3anuinuTe OOBIKHOBEHHBIEe ApoOM —; —; — B BHAe JHeCH-

20" 87 11

TUYHBIX Apobell (KOHEUHBIX HJIH O0€CKOHEYHBIX).

3. 3amuOinTe NEePHOAHUYECKYIO HAECATHYHYIO Apob6b B BHJIE
OOBIKHOBEHHOM:
a) 0,(7); 6) 2,(24); ) 0,18(6).

4. MoskeT J1 YaCTHOEe JBYX MPPaAIlMOHAJIBbHBIX YHceJ OBITH pa-
IIMOHAJILHBIM YHCJIOM?

5. HaiijuTe BCe AeHMCTBUTeJbHBIE YHCJIA X, OJA KaXXIOr0 U3
KOTOPBIX CHpaBEAJINBO PABEHCTBO:
a) |x +4|=3; 6) [2x - 3|=T.

6. HaiiguTe BCce AeHMCTBHUTeJbHBIE YHCJIA X, OJAA KaXXIOrO0 H3
KOTOPBIX CIPABEAJMBO HEPABEHCTBO:
a)|lx-2|>8; 6)4x+7|<3.

C—-2 NMpumenenne popmyn
COKPALIEHHOIO YMHOXXEHus
I eapuanm

1. quncinln're 3HaueHMe MHOTOWIEeHa X — 2xy + y2 opu
x=147,y=8 %
2. HaiiguTe 3HaYeHMe BHIPAXKEHHUA (6,375)2—(7,37 5)2.
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3. U3 muorounesoB A = 5x°+4x -3 u B=-5x2—2x +3 co-
craBreno Beipaskeme P = A + 3A%2 B + 3AB%+ B3, Haitan-
Te 3HaueHHWe BbIpakeHHsa P(x) nmpu x = 0,5.
PR _ PR

-xy+y? L +ay+yt

4. Haligure 3HaueHMe BBIPAKEHHUSA
npu y = —-0,25.

II e6apuanm

1. quncmﬂe 3Haqe}me MHOrouneHa x2 + 2xy + y2 npu

X = 15‘—, y= —QE
Ham:m're 3HaYeHWe BbIpa)keHUd (5, 255)% — (6, 255)2.

3. U3 muorowrenos A = 3x%+x+11 u B=3x*-2x+11 co-
CTaBJIEHO BRIpakeHue P = A3 - 3A% B + 3AB%— B3, Haiigu-
Te 3HauYeHWe BeIpakeHus P(x) npu x = 0,1.
_ P PRI
2 2 + 2 2
xX“+xy+y° x*-xy+y

L

4. Halaure 3HauyeHUe BBIpAXKEHUA
npu x = 0,35.

IIl e6apuanm

1. Bbmncnn're 3Hat{eHHe MHoOrouneHa x2 — 4xy + 4y’ npm

X = 141—7‘ y= 5ﬁ

HatinuTe 3HaueHHe Bmpamennﬂ (5, 666) -4 . (3 333)

8. U3 muorouwrenoB A = 3x2+7x-1u B=-3x?-5x+1 co-
CTaBJICHO BRIpakeHue P = A% +34% B + 3AB%+ B3, Haiigu-
Te 3HaueHue BohIpa)keHusa P(x) mpu x =0, 2

27+ 27x°-4°

9x2-3xy+y® 9x%+3xy +y

L

4. Haiigure 3HayeHUe BbIpAXKEHUS
npu y = 0,5.

IV e6apuanm

1. quncnn're 3Haqune MHOrOuJeHa X° + 6xy + 9y2 npu

x = 17 —, y= —46
Hanan’re 3HaYeHHe Bmpaxcelmﬂ (8, 11) -4 . (4 555)

3. Us muorounesos A = 7Tx2+5x—10 u B = Tx%+2x — 10 co-
CTaBJICHO BeIpakeHue P = A% -3A°B+3AB%- B3 Hanngu-
Te 3HAUeHHe BhIpakeHus P(x) npu x = 0 1.
8x3+y° N 8x3 - 13
4x? - 2xy+y®  4x?+2xy+ y?

o

4. HaiiguTte 3HaueHHEe BbIPAMKEHUS
opu x = —0,5.
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C—3 KsagparHoe ypasHeHue. Popmynul Buera

I sapuanm

1.

2.

Pemiure kBajpaTHOe ypaBHEHHE!:
a) 2x2-Tx+3=0; 6)x’-4x+4=0; B)3x2+2x+1=0.

BepHo nu, uTo Ymeso X, =1 ABAsSETCA KOPHEM yDaBHEHHA:
a) x2-100x+99=0; 6)x*+3x—-4=0; B)2x>—3x+1=0?
Ecim na, To HaliaiuTe KOpPeHb X, U DA3JIOKHUTE KBaapar-
HbIil TpexXdJIeH B JIeBOM 4YaCTH YpaBHEHHA Ha JIMHEUNHBIE
MHOMHTEJIN.

Ecau kBagpaTHOe ypaBHEHHE x2-12x + 2 = 0 uMeeT KOPHH
X, U X,, TO, HE BBIYUCJIAA UX, HaJUTe 3Ha4eHHEe YHUCJIO0BO-
ro BeIpasKeHHd (x; — X,)".

Il é6apuanm

1.

2.

Pemnre kBagpaTHOE ypaBHEHHE:
a)2x°-5x+2=0; 6)x’-6x+9=0; B)2x2+3x+2=0.

BepHo nu, 4TO YHCIO x, = 1 saBnsAgeTcA KOpHEM ypaBHEHHS:
a) x°+100x —101=0; 6)x®— 4x +3=0; B)3x%2—4x+1=0?

Ecau nma, To HaliuTe KOpPeHb X, M Da3JIOKHUTe KBaJparT-
HbIHI Tpex4JieH B JIEBOM YacTH ypaBHEHHUS Ha JINHEHHBIE
MHOKHUTEJIH.

2 —
Eciun kBagpatHOe ypaBHeHue x“— 13x — 3 = 0 umMeeT KOpHHU

Xy H Xy, TO, HE BIéI‘IHCJIHﬂ ux, Haifmn're 3HaA4YeHHue YHCJIOBO-
I'O BbIpaXeHHuda xl + x;.

IIl eapuanm

1.

2.

PemiuTte KBajpaTHOEe ypaBHeHHE:
a)2x°-5x-3=0; 6)4x’-4x+1=0; B)5x°-4x+1=0

.

BepHo J¥, YTO YHMCJIO X, = —1 ABJAETCA ROpHeM ypaBHEHHUS:

a) x>+100x + 99 = 0; 6)x—5x 6=0; B) 2x*+5x+3=0
N

Ecaun pga, To HalijuTe KOpPEHb X, U PasjoKUTe KBaApar-
HBIIl TpexduJeH B JIEBOM YAacTH ypaBHEHUs Ha JIMHeHHbIe
MHOMKHUTEJH.

Ecin kBaagpaTHOe ypaBHeHUe x2-12x +4 = 0 umeer KOpPHH
Xy ¥ Xy, TO, HE BRIUUCISAS X, HaluTe 3HaUeHUE UHUCJIOBO-
ro BBEIDQXKEHMS XX, + X X,.
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1V eéapuanm

1.

2.

Pemn’re KBaJgpaTHOE ypaBHeHne
2)8x°-5x-2=0; 6)9x-6x+1=0; B)2xZ-3x+4=0.

BepHo siu, 4TO 4KCIO X, = —1 ABJAETCA KOPHEM ypaBHEHHA:
a) x2—100x —101=0; 6) x>+ 6x +5=0; B)3x>+5x +2=0?
Ecnu pa, To HaliuTe KOpeHb X, U PAa3JIOXKUTe KBaJparT-
HBIM TPEX4YJeH B JIEBOM YaCTH ypPaBHEHUA HA JMHEHHEIE
MHOXXHUTEJH.

Ecan xBazpaTHOoe ypaBHeHHe x°— 12x + 2 = 0 uMeeT KOpHHU
Xy ¥ Xy, TO, HE BEIYMCIAA WX, HauguTe 3HaAUYEeHHE YHUCJIOBO-
rO BHIPAXKEHHUA X+ X,.

C—4 Anre6panueckue apobu

I e6apuanm

1.

3.

x4+ Tx®+ 16x + 12
+5x2+8x+4
6) Haiigure 3HaUueHue IMMOJYYEeHHOH Apodm Ipu x = —2.

a) Cokparure apobnb

. a) 3anumuTe B BHUAe APOOH BLIpakeHHe

1 + 1 +... + 1 .
x(x+1) (x+1D(x+2) (x +9)(x +10)

0) Haitiqure 3HaYyeHHe MOJIydeHHOU Apobu mpu x = —1.
YupocTure BBIPaKEeHHE

x*+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

II e6apuanm

1.

2.

X2+ 4x?+b5x +2

- x*~5x -3

6) HaiiiuTe 3HayeHne MOJIy4eHHOU apobu mpu x = —1.
a) 3anumuTe B BUAEe ApoOM BhIpaxkeHHe
1 1 1

+ +...+ .
(x+1D)(x+2) (x+2)(x+3) (x +10)(x + 11)
6) HaiiguTe 3HaueHHWe NojydyeHHo# apo6m mpu x = —10.

a) Cokparure apodn

3. ¥YmopoctuTte BhIpa)keHUE
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IIl eapuanm

2+ 4x* - 9x - 36
x4+ 2x%— 11x - 12°
6) Hailinute 3HaueHMe moJNy4yeHHOH Apobm mpm x = 3.
2. a) 3anumuTe B BuAe ApoOH BHIpaXKeHHUE
1 1 1
+ +... + .
(x +1D)(x +12)  (x +12)(x + 13) (x + 21)(x + 22)

1. a) CokpaTturte apobn

6) Haiigure 3HaueHHe IIOJNyYeHHOH Apobu mpu x = —12,
3. ¥YmpocTuTe BHIpa)KeHHEe

1+85° 8+ . 8 -8 N 1-8y°
1—2y+4y2 4y—2yz+y3 ) 4y+2y2+y3 1+2y+4y2 )

IV eapuanm

X+ 2x°-5x -6
x*—2x*—9x +18°
6) Haiinure 3HaueHMe MOJMy4YeHHOH Apobu npu x = 2.
2. a) 3anuinuTe B BHAE APo6H BhIpa)keHHe
1 1 1
+ + ...+ .
(x+10)(x+11) (x+1D(x+12) (x +20)(x +21)
6) Haiimure 3HaueEne mosiydeHHO# apobu mpu x = —11.
3. YmopocTuTe BHIpa)KeHHe

1. a) Cokparure npob6n

1+8° + 8-y . 8+y° N 1-84°
1—2y+4y2 4y+2y2+y3 ) 4y—2y2+_1,13 1+2y+4y2 '

CcC-5 PauuoHanbHbie ypaBHeHus

I e6apuanm

Pemure ypaBaenue (1—3).

2_9 2 x
1. a) —=—_ =0 6 + =1
)x3+2x2+9 )x—l x -2
2
2. a) x + 24.1c+5 =0; 6) x* 215 + x - x
x+1 x*+3x+2 x-2 x*+x-6 x+3
2_
3. =z 2’C+ 12 + 96 =x+1.

x-6 x-5 x*-11x+30
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II 6apuanm

Pemure ypasuenue (1—3).

2
1. a) 210 __, 6) —— +—% =1
x°+3x“+ 16 x-2 x-4
2
2. a) x + 24x+6 - 0; 6) x* 245 x
x+3 x“+4x+ 3 x-3 x*-x-6 x+2
2_
g X=-3x, 12 - 24 =x—1.
x—4 x-5 x-9x + 20
IIl 6apuanm
Pemure ypaBuenue (1—3).
2— _—
1. a) X2 _ _yo, o) 21 3 _y
x°+ 4x°+ 25 x-3 x-2
2. a) x 23x—8 = 0;
x-2 x°-5x+6
12
6)(Jc+ ) i 20 +x+1=x+1
x-1 x+3x-4 x+4
2
3. x 3x_ 16 - 186 - x+2.
x—6 x+5 x"-x-30
1V eapuanm
Pemure ypaBuenune (1—3).
2 _
1. a) =36 _, 6) 215
x°+ 5x°+ 36 x—-6 x-4
2. a) x 24x—5 = 0;
x—-1 x-3x+2
— 2 —
6)(J:: ) . 10 +x lzx—l.
x -4 x*-3x-4 x+1
2
3. x+3x_ 16 - 186 —x-9
x+6 x-5 x+x-30
C—6* 3ameHa HeM3BecCTHOoro

NpM peweHnU PAauMOHANIbHbIX YPUBHEHUMH

I eapuanm

Pemure ypaBHenme (1—2).
1. a) x*—10x2+9 = 0;
6) (x +97)%+34(x +97) +120 = 0;

70



B) (x°— 4x)?+15(x%— 4x) + 36 = 0;
r) x(x + 2)(x + 3)(x + 5) = 72.

=-2.

2 2
2. a)x?+6x-2-—0 _0, g XX+l x¥3T¥5_,
x“+6x x“+3x+5 x—x+1
Il éapuanm
Pemnre ypaBuenue (1—2).
1. a) x*-17x2+16 = 0;
6) (x + 79)%+43(x + 79) +120 = 0;
B) (x?- 3x)?+18(x%-3x)+32 = 0;
r) (x +1)(x + 2)(x + 3)(x +4) = 120.
2 _ 2 __ _
2. a)x2—5x—2— 224 ~0; 6) x2+3x 3 x2 4x — 7
x“—bx x“—4x -7 x*+3x-3

IIl esapuanm

Pemure ypaBuenue (1—2).

1. a) x*-13x%+36 = 0;
6) (x +93)2+ 35(x + 93) +150 = 0;
B) 2x%- 3x)%+ 7(2x%- 3x) - 18 = 0;
T) (x + 3)(x + 4)(x + 5)(x + 6) = 3.

2. a)2x2-3x-16+—22 - 0;

2x%- 3x

2 2 _
6)x2 4x+1+9_x2+x 1:
x‘+x-1 x‘—4x +1

IV eapuanm

Pemiure ypaBaenue (1—2).

1. a) x*-37x%+36 = 0;
6) (x +86)%+ 44(x + 86) +160 = 0;
B) (8x%— 2x)2+16(38x%- 2x)— 17 = 0;
r) (x +1)(x + 4)(x + 6)(x + 9) = 100.

2. a) 3x*-2x-13+——2 __ _;
3x“— 2x

2 2
6)Jc2+4x+1+9.xz x 5=—6.
x“—x-5 x“+4x + 1
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C-7* AoKka3arenbcrBo YMCNOBbLIX HEPABEHCTB

I 6apuanm

JokaskuTe crpaBeAsnBOCTL HepaBeHCTBa (1—4).

1. x®-6x*+10>0 OJIsA 100010 AeMCTBUTEJABHOI0 UHUCJAA X.
a+1 a+b

2.

< AJIsI JII000TO IIOJOMKUTEJbHOIO YHCJa d.
a+2 a+6
3. x®-6x+ Tl— =2 —8 pna naoboro AeHCTBUTEJIHLHOI'O
x°—6x +10
yucia Xx.
4 0202224 198 1. 36 9 78 1
21 23 25 1999 10 4 7 10 79 3

II e6apuanm

JlokaxkuTe cupaBeJINBOCTh HepaBeHcTBa (1—4).
1. x*-8x%+17>0 OJIs JII000T0 AeHCTBUTEIBHOI'O YUCJA X.
a+2 _a+14

2. < JJIs JI000T0 IOJIOMKHUTEJbHOI'O0 4HCJa d.
a+3 a+
3. x2-8x+ —2——1—— 2 —15 nnsa a1o60ro AeHCTBUTEILHOIO
x°-8x +17
yucja x.
 al9.21.23 2007 1. 36 9 18 1
20 22 24 2098 10 4 7 10 190 4

II1 e6apuanm

Jokaxkure crpaBeiJIMBOCTh HepaBeHcTBa (1—4).
1. 16x%-8x*+3>0 IJIs JII000Tro efCTBUTEJILHOIO YHCJIa X.

9 a+4<a+5

a+5 a+6
3. @®+1)@®+1)@'?+1) > 84! ans mo6oro peitcTBHTENBHOTO

qucJia a.

12 14 16 1200 _ 1 4 7 10 31 1
4. a)==.2.2. AL e 22 <o,
13 15 17 1201 10 5 8 11 32 2

OJIs1 JII000T0 MOJIOMKHUTEJIBHOTO YHCJa a.

IV eéapuanm

JIokaxuTe copaBeJJIMBOCTL HepaBeHcTBa (1—4).

1. 9x%-6x3+2>0 OJIA JII000r0o JeHCTBHTEJHLHOro Yuc/ja X.
a+3 _a+4

2. < —

IJs JII000T0 MOJIOKHUTEJILHOTO YHCJa a.
a+4 a-+
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3. (a2 +1)@*+ 1)(a6+ 1= 8a® nna mo6oro HefCTBHUTEIBHOTO

yucJia a. 8 128 1
5
4. a)ll.E.lE.,,_.}.Q@<i; 5)_2. ..... oo Les 1
12 14 16 1100 10 3 6 9 129 4
c-—8* Metoa mareMmaTMuecKoi MHAYKUMM

I gapuanm

1. okaxkxute GopMyJy n-ro djieHa apudMeTHUIEeCKOM mporpec-
cuu a, = a, +(n — 1)d meTonoM maTeMaTH4eCKOH MHAYKIHH.
2. Hoxkaxure, 4TO gn+2yg3n JeJIUTCA Ha 5 ajsa Joboro HaATy-
PaJILHOTO 4YHCJa 1.
3. HokakuTe, YTO AJsA JIOOG0T0 HATYPAJbHOrO YMCJA N cIpa-
BEIJINBO PaBEHCTBO 2
2343414 .0 4t +=" +§"+11).

Il eapuanm

1. Hokaxxute popmyiy n-ro djeHa reoMeTpHUUYECKOM mporpec-

cuma,=a,-q" ~! MeTozoM MaTeMaTHuUeCKON MHAYKIHH.

57+l g3n Ieaurcda Ha 3 gya aoboro Hary-

2. HokakuTe, 4TO
PaJILHOTO YHCJA 1.
3. Hoxakure, 4TO Ajsa JIOG0r0 HATYPAJBHOI'O YMCJA N cOpa-
BeIJHBO PaBEHCTBO
A p n(4n®+ 9n + 5)

1-3+2-5+...+n@2n+1)= 5

IIl eapuanm

1. Hoxakute GopMyJly CYMMBI 2 II€PBRIX YJ€HOB apudMeTH-
o Ca+(n-1d)-n
9YeCKOH mporpeccuu S = p METOAOM MaTeMa-

THYECKOM MHAYKIIHMH.

4ﬂ+1

2. Joxaxute, 4TO + 32" JeJIUTCA Ha 5 nidA jJoboro Haty-

pPaJIbHOrO 4YucJja n.
3. HokaxxuTe, 4TO AJA JIIOOOr0 HATYPAJbHOTO YHCJA 7l CIpa-
BeIJIMBO PaBEHCTBO i + L +... + 1 = n .
2:3 3-4 n+1)(n+2) 2n+4

IV eapuanm

1. Hoxaxkute hopmyy cyMMlm n NePBbIX YIEHOB reOMeTpHuye-
., - q
CKO#l mporpeccun S = i—————, g # 1 MeTofOM MaTeMaTH-

1 —
YeCKOH MHAYKIIHUH. 7
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2. Toxammure, uro 3" 1+ 42" ! nenurcs na 18 nns mo6oro Ha-
TYpPaJbHOrO YUCJIA 7.

3. Hoxaxure, 4TO AJNA JIOGOr0 HATYPAJbHOTO YHCJA 7l CIIPA-

BEJJINBO PaBEHCTBO 1 + 1 +...0+ =2
2. 4.6 2n@2n+2) 4n+4

c-9 MepecranoBkM, pasmeLleHns, COHETAHUS

I apuanm

1. CkoJBKHMH cOCODaMH MOXKXHO PACCTABUTHL 7 KHUT Ha HOJIKe?

2. CKOJIBKO pa3JMUYHBLIX YeThIPeX3HAUHBIX YHCEJ MOXKHO 3a-
nucarth ¢ nomousio nupp 1, 2, 3, 4, 5 (6e3 moBTopenusn)?

3. CkoaskuMHu cmocobamu u3 25 yesoBeK MOKHO BbIOPATH
Tpex AeXKYPHBIX?

4. CxoabKuMH crocob6aMy K3 YeThbIpex MajJbUMKOB U IATH Je-

BOYEK MOJKHO BBIODATH AEKYPHBIX — TPH MaJbuMKa U ABe
IEeBOUYKHU?

5. Berumcaure: a) Pg; 6) Ag; B) Cfo.
6. HokayxuTe, UTO IJs JIOOGBIX HATypaJbHBIX Yuced B U n
n+1
(1 <k < n) cnpaBesjiiBO PaBEHCTBO Cﬁ —_—= kHl.
kE+1 n

Il éapuanm

1. IIlecTs apy3eil KYOHUIN IIeCTh OMIETOB B KMHO. CKOJIBKHMU
cnoco6aMy OHM MOT'YT 3aHSATh CBOM IIECTh MECT B KHHO3aJe?

‘2. CKOJBKO pa3JHYHBIX TPEX3HAUHBIX YMCEJ MOXKHO 3aIIHCATh
¢ nomoisio uudp 2, 3, 4, 5, 6 (6e3 moBTOPEeHMNA)?

3. CkoapkuMHu cmocobamMu u3 24 YelOBEeK MOXKHO BbIOpATH
Tpex AeKYPHBIX?

4. CKoapKHMH crioco6aMu M3 YeThIpeX MaJbYHMKOB U IIATH Ae-
BOUYEK MOXKHO BbIOpATH AEXKYPHBIX — JBa MaJbUYHUKa U TPH
IeBOYKH?

5. Borumciure: a) Py; 6) Ay B) CL,.

6. Horaxure, uTo AJaA MIO6LIX HATYpaJbHBIX UHUCEN B U N
(1 <k < n) cupaBeginBO paBeHCTBO (k£ +1)- C:”:ll =(n+1)- C:.

IIl éapuanm

1. CKOJBKO pasjJWYHbIX BOCBMHU3HAYHBIX YHCEJ MOXKHO 3alINCaTh
¢ nmomomeso mudp 1, 2, 3, 4, 5, 6, 7, 8 (6e3 nmoBTOpeHU)?
2. CkosbkuMH criocobamMu u3 12 ujleHOB IpaBJIeHUs Koollepa-
THBa MOYKHO BBIOpAThH Mpe/cenaTeNsa, KasHauesa u cekperapa?
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CKOJBKMMH chocobamMu u3 15 desoBeK MOXXHO BBIOpaTh
12 yenoBeK IJiA y4acTusi B CODEeBHOBAHUAX?

B marasuHe uMeeTcss 5 pa3JIUUYHBIX aBTOPy4YeK U 6 pasanu-
HBIX GJIOKHOTOB. CKOJBLKHMM CIOCO0aMH MOXKHO BhIOpaTh
IJIA TOJApKOB 3 aBTOPYdYKH U 2 Gi10KHOTA?

. . 5, 9
Brruucnure: a) Py; 6) Ag; B) Cpy.
IMokaxkuTe, 4TO AJA JIOGBIX HATYpPaJbHBIX YHce]l B U n

(1 <k < n) cupaBeAJIMBO paBEHCTBO C:’_ll % = C:.

1V eapuanm

1. CKOJBKO pas3JMUYHBIX CEMHU3HAYHBLIX YHUCeJ MOYKHO 3alu-
caThb ¢ momoipio uudp 1, 2, 3, 4, 5, 6, 7 (6e3 moBTOpeHUA)?

2. W3 BOCHLMH UJIeHOB OpPraHMW3allMM HY)KHO BbIOpaThL Ipejce-
JaTesd, KadHaued U cekperapsa. CkoabKuMu cmocob6aMu 3T0
MOJKHO cAeJsaTh?

3. CkospkuMu crnoco6amu u3 20 KHHUT MOYKHO BHIOpaTh
16 xuuUr?

4. B mara3uHe nMeeTcd D pa3JHUYHBIX aBTOPyYeK U 6 pasiand-
HBIX 6J10KHOTOB. CKOJBKMMHU CIIOCOGAMM MOXKHO BBIOpATh
Ias TIOAAPKOB 2 aBTOPYYKH U 3 60KHOTA?

5. Berumciure: a) Pg; 6) A;; B) Cfl.

6. JToxaskuTe, 4TO AJsi JIOObIX HATypaJbHBIX 4YuceJa B U n
(1 <k < n) cupaBexJIMBO PaBEHCTBO k- Cﬁ =n- Cﬁ__l.

C—-10 ®Popmyna 6uHoma HbioTOHA

I eapuamnm

1. Pasnoxure mo dopmyse 6msoma HbploToHa:

a) (x-1% 6)(x+2%
2. Berunciaure Bcosq)cbuunen'r npun a's pasyiosKeHUN BbIpaKe-
1
1
HUA (a + -~ o ¢popmysae 6mHoma HbIOTOHA.
a
3. Bpeluncanre cyMMy K03hGdUIIMEHTOB
0, 2 3 9
Cy +Cy+Co+Cy + ... +C,.
4. CKOJBKO paIMOHAJLHBIX YJEHOB COZEPIKUT DAa3JIOKeHHe

(~/§ +7 1% 1o gopmyse 6unoma HeuroroHa?
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Il eapuanm

1. Pasnoxkure no popmyae 6umaoma HeloToHA:
a) (x +1)% 6) (x - 3)*.

2. Brrumcaure xoabdpuuuenT npu a®s pas3JIoXKeHUHN BRIpaKe-
9

1
HUA (a + —J no ¢opmyse 6unoma HeloToHA.
a

3. Brerumcanrte cymMmy Ko3ppHUIHEETOB
0 1 2 3 10
Cio+tCio*+Cip+tCip+--- +Cp-

4. CKOJIbKO palMOHAJLHEIX UYJIEHOB COJEPKHUT pasjioKeHue
(\/g + s/é)mz no ¢dopmyse 6mroma HuloToua?

IIl eapuanm

1. Pasnoxxure mo ¢popmyse 6mHoma HeroToHA:
a) (x-1% 6) (x+2)°

2. Barunciaure xosdpduimesT npu a’ B Pa3JIo’KeHNH BhIpaXke-
1

1
HHUS (a + —J no ¢opmysie 6mHOMa HpIOTOHA.
a

3. Brrumciure cyMMy KoahPHUIHEHTOB
0 1 2 3 12
Cl,+Cl,+Cl,+Cl, + ... +C5.

4. CKOJBKO palMOHAJBHLIX UYJIEHOB COAEPIKHUT pasJoyKeHue
(w/{‘_l - Jg)looo no ¢opmysae 6uaoma HuroToHa?

1V eéapuanm

1. Pasjoxkure mo dopmyse 6maoma HuloToHA:
a) (x+1)5% 6) (x-3)°.

2. Brprunciunre KoapPHUUMEHT NpHU a® s PasjoKeHHHN BhIpaXke-

HHUA (a + l) mo ¢opmyne 6mHoma HuioTroHa.
a

3. Brluuciautre cymMmy Ko3(h@HHUIMEHTOB
0 1 2 3 11
Ci,+C;; +C{, +Cp, + ... +C11.

4. CKOJIBKO palMOHAJBbHBIX YJIEHOB COAEPXXHUT pa3joKeHHe
(ﬁ + J§)1002 mo ¢opmyne 6uHoma HeroroHa?
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C—-11* JleneHne MHOrOYfEHOB.

KopeHb mHoOrouneHa

I 6apuanm

1.

Pasgennre yroamxom MHorousen A(x) Ha MHoroudaeH B(x),
VKa)KHUTEe HEIoJHoe uacTHoe @(x) m ocrarok R(x), ecam:
a) A(x) = 2x3-5x2+5x -2, B(x)= P-x-1;

6) A(x) = x*+2x3-13x2—-14x +24, B(x)= x*+x - 2.

C momombio cxeMel 'opHepa pasgennte MHOroudueH A(x) Ha

mHOrowieH B(x), ykaxure HemoJIHoe YacTHOe Q(x) U ocTa-
ToK R(x), ecmn A(x) = 4x*— 5x*—14, B(x) = x + 2.

C momoinbio TeopeMbl Beay onpeaenunre ocratok R(x) ot ae-
Jeuus MHoroujaeHa A(x) Ha MHoroudaeH B(x), eciam:

a) A(x) = 3x°-4x®— 2x +1, B(x)= x - 1;

6) A(x) = (x+2)° B(x)=x+1.

Muorounen Py(x) = x2+ax®+bx+12 npu aeaeHun Ha (x — 1)
JaeT B ocraTke 6, a mpm fgeseHuu Ha (x +1) gaer B ocrar-
ke 12. Oopenenunre koaddunuerTsl a u b.

PemuTte ypaBHeHHE:
a) 2x3-5x°-4x+3=0; 6)x'-5x3+5x2+5x-6=0.

Il e6apuanm

1.

Pasgenure yroaxom mHoroujgeH A(x) ma mHOrouwien B(x),
YKaXHUTe HemoJHoe uacTHoe Q(x) m ocratox R(x), ecam:
a) A(x) = 3x3-2x2+Tx -4, B(x) = Xrx-2;

6) A(x) = x*— 2x®-13x®-14x+24, B(x)=x*+x-2.

. C nmomomnbio cxeMbl I'opHepa paszennTe MHOroujeH A(x) Ha

MHOroujaeH B(x), ykaXuTe HemoJIHOe YacTHOe Q(x) u ocTa-
Tox R(x), ecim A(x) = 3x1— 6x%—~15, B(x) = x - 2.

C nmomompio TeopeMbl Beay onpegenuTte ocratoxk R(x) ot ge-
JeHHA MHorouineHa A(x) Ha mHOrouwieH B(x), ecam:

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

6) A(x) = (x—1)° B(x) = x - 2.

Ms=orounen Py(x) = x2+ax®+bx+12 nopu gejgeHuH Ha (x — 1)
AaeT B octaTke —12, a npu genenun Ha (x +1) maeTt B ocrar-
Ke —6. Onpegennte KoahPUIIHEHTHI a U b.

PemuTte ypaBHEeHHE:

a) 2x3+7x®+2x-3=0; 6)x'—x3-7x2+x+6=0.
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IIl sapuanm

1.

PaspenuTte yronkom MHorouseH A(x) Ha MHorouaeH B(x),
YKa)KUTe HemoJIHoe uacTHoe @(x) u ocratoxk R(x), ecau:
a) A(x) = 5x®— 4x®+8x -2, B(x)=x*-2x+3;

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

C nomompsio cxemel I'opHepa pasgennte MHOroudeH A(x) Ha
MHOTOWIeH B(x), yKaXuTe HeloJHoe YacTHOoe Q(x) u ocra-
ToK R(x), ecim A(x) = 4x*-13x%+x, B(x) = x — 2.

C nomomsio TeopeMbl Beay onpezenure ocraTok R(x) or ge-
JeHuss MmHorounena A(x) ma muorougeH 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 JAejJieHHUH Ha

(x + 2) naet B octarke 20, a Ha (x — 3) meauTca 6e3 ocraTKa.
Onpenenunte KoadPpHUIIHEHTHI @ U b.

Pemure ypaBHeHuUe:
a) 3x3+4x2-17x-6=0;
6) x*+x3-7x - x+6=0.

1V eapuanm

1.
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PasgenuTte yroakom MmHoroujgeH A(x) Ha MHoroudeH B(x),
YKa)XUTe HemoJHoe dacTHoe Q(x) um ocratok R(x), eciau:
a) A(x) = 4x3+3x°-5x+3, B(x)=x"+2x-8;

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

C nomombio cxemsl ['opHepa pasgennte MHOroudeH A(x) Ha

MHorouJeH B(x), ykaXure HeIOJHOe YacTHOe Q(x) u ocra-
Tox R(x), ecin A(x) = 4x*-12x*+13x, B(x) = x + 2.

C nomousio TeopeMbl Beay onpegenunrte ocratoxk R(x) oT ae-
JeHus MHorousgeHa A(x) Ha mMHorouneH B(x), ecau:

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

6) A(x) = (x +1)°, B(x) =x+2.

MHuorounen Py(x) = x3- 2x%+ax +b nupu genenuu Ha (x — 1)

IaeT B oc'ra'rue —12, a Ha (x — 8) geaurcsa 6ea3 ocrarka. Oupe-
geauTe xKoahpPUIHEHTH a U b.

Peniute ypaBHeHUeE:
a) 3x3-14x*+13x +6 = 0;
6) x*+5x3+5x%—~ 5x -6 =0.



C-12 PauuoHanbHbie HEPABEHCTBA

I sapuanm

Pemure HepaBencTBO (1—2).
1 a) -2 +)a-4>0; 6) T DED
(x = 5)
2x—1>1; 6) x 3 13 <0

2. a) + D) X
x+3 x+3 x-1 x°+2x-3

3. Pemure cucremy HepaBeHCTB:

2
{xz—x—12<0 +x-220 ] {|x|<2

3] 2
x2—4x +3>0; ) ii4<0; x*-x-6>0.

Il 6apuanm

Pemure HepaBencTso (1—2).
1. ) @+ -Hx-49<0; 6)EFrAE-2) 5,
(x-1)
2x+1<1_ 6)—*— + 5 + 24 <0
x—3 ’ x-4 x-1 x*-5x+4

2. a)

3. PemuTte cucreMy HepaBeHCTB:

2
o lFrE-2>0 6) ’;:32"‘320 N
22— x-12<0; <0;

Il eapuanm

Pemnre nHepaBencrso (1—2).

2
1. a) (x+2)(x+3)(x-4)>0; 6) FTDE+2D

x -3
2. a)3x+1>_1; 6)x—1_ 3 _ 9 >0
x—3 x—-4 x+2 x*-2x-8

3. Pemure cucremy HepaBeHCTB:

2
{x2+x—12<0 x"-2x-820 {|x—1|<4
a) B

§) -4
x2—x-2>0; AL < 05 x%2+x—-30>0.
x+3
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IV eapuanm

Pemure HepaBeHcTBO (1—2).

2
1. a) (x+2(x - +4)<0; 6)FFVE=-2 5,

2. a)3x-1c_y,
x+3

6)

x+ 4
x+3_ 8 23

- >0
x-3 x+1 x*-2x-3

3. Pemurte cucTeMy HepaBeHCTB:

2
2-Tx+12>0 _ |¥ ~2x-320 lx+1]|>6

aq 2 6) yx-3 . 2
x°—4x-5<0; x+4\0, x“+x-30<0.

C-13*

3ameHa HeM3BeCTHOro

NPM pelLleHuM PauUOHANbHbLIX HEPaBEeHCTB

I e6apuanm

Pemure mepaBencrBo (1—3).

1. (x2+2x)%-2(x+1)%-1<0.

12

x2—x

3. x*-x-8+ 2 0.

Il é6apuanm

PemuTte HepaBernctBo (1—3).

1. (x*-4x)?-(x-22%-16<0.

12
x“+ x

3. x>+x~-8+ 2 0.

IIl eapuanm

Pemure mepaBencTso (1—3).

1. (x2-2x)%-2(x-1%-1<0.

4

3. x*-2x—4+ .
(x-1

= 0.

1V eapuanm

PemuTte mepaBencTto (1—3).

1. (x%+4x)° - (x+27?-16<0.

9
(x +1)?

3. X’+2x-9+ >0,
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2. (x+2)(x+4)>(x+6)< -3.

2. (x +1)(x +6)%(x +11) < -24.

2. (x—1(x+2>%x+5)>-8.

2. (x +5)(x + %(x +9) > -3.



c—14*

3ameHa HeM3BEeCTHOro NpM peLleHUM

MPPALMOHAJIbHLIX YPABHEHMH M HEPUBEHCTB

I 6apuanm

1. Pemwure ypaBHeHHE:
a)2Jx-3=x-6;

B)Jx+1_3\/ x _9=
x x+1

2. PemmuTe HepaBeHCTBO:
a) 2x-1>2x-3;

x+1
B)
x+1

II 6apuanm

1. PemuTte ypaBHeHue:

a) 3,/x—4=14—x;

» 1

2. PemuTte HepaBeHCTBO:

a) /2x+1>2x-1;

J -3=0.
x -1

J_+1 _Jx+3
J_—l Jx

=2;

6) 3x -2 3x—2_6>0;
2x -3 2x -3

~/_ 2 \/;+1

w/_+2 Jx =%

6) 2x+3_ 2x+3_12>0;
3x -2 3x -2

B) 2x—5_6 x+1 _1>o0.
x+1 2x -5
IIl sapuanm
1. Pemwure ypaBHeHnue:
J_+2 Jx-1_ 3
a)4.5x—-1=17-20x; =——;
)4 RN R

2x +1

B)J2x+1_3‘}x—2 +92=0.
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. Pemure mepaBenctso:

8) 4yx+5 < x +8; 6)3x‘1+/3x‘1—6<0;
2x +1 2x +1

B) 8x—11_6 x -2 +1<
x -2 8x -11

IV eapuanm

1. Pemurte ypaBHeHue:
J_+ 1 Jx-2 2
a) 310x-1=11-90x; =—-=
«/‘ 3 Jx-1 3
3x -1 _4 x + 2 43—
x+2 3x -1
2. PemruTe HepaBeHCTBO:
2x -3 2x — 3
a)5yx+4<x+10; 6) - -12<0;
3x -2 3x -2
B) x+3
x+3 x—l
C—-15* 3apauu ¢ napameTpom

I eapuanm

1.
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Haiingure Bce 3HaUeHUA a, IPH KAXKJAOM M3 KOTOPHIX JiI000€e
JeHCTBUTEJIHbHOE YHCJIO X ABJIAETCA pellleHueM HepaBeHCTBa

x%+(2a +1)x—‘i > 0.

Haﬁnn’re2 BCe 3HAUEHUA @, IIPH KaKAOM U3 KOTOPBIX ypasB-
HeHUe x“+(a +1)x+9 =0 umeer aBa pPa3JIHUYHBIX KOPHHA,
Goapmux 2,
HaiizuTe Bce 3HaYeHUsA a, IPHU Ka’XJOM M3 KOTOPBHIX He
UMeeT pellleHU# cucTeMa HepaBEHCTB

x%- (6a - 4)x +9a%-12a >0

|4x — ba| < 2.

Haiigute Bce 3HaYeHUd g, DY KM JOM U3 KOTOPBIX ONMH
U3 KOpHeil ypaBHeHus x°— (3a — 2)x +2a*—a - -3 = 0 moJo-
KUTEJbHBIN, & JPYroi 3aKJII0YeH MEXAY yncnamu -2 u 1.



II é6apuanm

1.

2.

Haiigure Bce 3HaueHUA d, IPU KaXKAOM M3 KOTODPBIX Ji06oe
ILGKCTBKTGJILHOG YHCJIO X ABJAETCS pellieHueM HepaBeHCTBa
x +(3a—1)x+a > 0.
Hannn’rez BCe 3HAUYEeHUS @, IPH KayKJOM M3 KOTODBIX ypaB-
HeHMe x“+(a—1)x +4 =0 uMeer ABa pa3JIMUYHBIX KOPHHA,
MeHbIINX —1.
Haiimure BCe 3HaUeHUS 4, NPH KaKAOM U3 KOTOPHIX He
MMeEeT PeIIeHU cucTeMa HepaBEeHCTB

22— (6a +T)x+9a%+21a >0

|8x — ba| < 2.
Haiigure Bce 3HaueHuda a, npu Ramnom M3 KOTOPBIX OONH

U3 KOpHeil ypaBHeHUd x° + (3a — 3)x + 2a®— 2a — 4 = 0 oTpu-
LaTeJbHBINA, a APYroil 3akJioueH Mexay uuciaamMum 1 um 2.

I1II éapuanm

1.

Haffmn’re BCE 3HaA4YeHHud a, IIpH KaXJO0M N3 KOTOPBIX aioboe
IeHCTBUTEJIbHOE YHCJIO X ABJSETCS penieHneM HepaBeHCTBa

x2+(2a—3)x+% = 0.

Han,u;n're BCe 3HAYEHUSA ad, IPH KaXKJOM M3 KOTOPLIX ypaB-
HeHHue X +(2a 1)x +4 = 0 umeeT aBa pPasJINYHBIX KOPHS,
MeHbIINX —1.

Haiigure Bce 3HaYeHUA @, IPH KaXXIOM H3 KOTOPBLIX He
UMeeT pelleHWIl CHuCTeMa HepaBEeHCTB

x2—(4a - Hx +4a®>-8a <0

|5x — 2a| < 4.
Haiigure Bce 3HaueHus a, TMPU KaX/OM M3 KOTODBIX OAMH

M3 KOopHei yPaBHEHHA X —(4a - 6)x+3a —10a+8=0

OTPHUIIATEJILHBIN, a APYroM 3aKJIOUeH MexAy uuciaamu —1
u —2.

1V eapuanm

1.

2.

Haitgure Bce 3HaYeHUA a, IPU KaKIAOM U3 KOTOPBIX JII060e
,u;enc'anTeJmHoe YHCJO X ABJSETCA pellleHueM HepaBeHCTBa
x%2+3a +2)x—2a =2 0.

Han,un're BCe 3HAYEHUS a, IPU Ka’KJOM M3 KOTODBIX ypas-

HeHUe X +(2a +1)x +4 =0 umeeT ABa paA3JHUYHBIX KODHA,
bonpux 1.
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3. Haiignre Bce 3HAauYeHHsA @, OPH Ka’KJOM U3 KOTOPEIX He
MMeeT pelleHnil CUCTeMa HEePABEHCTB

x2— (6a+2)x+9a%+6a <0
|8x — 2a| < 4.

4. Haiigure Bce 3HaYeHHUA 8, OpH KQXJOM U3 KOTODHIX OAMH
U3 KOpHel YpPaBHEeHHUsA x2+ (4a +2)x + 3a%+8a - 3 = 0 mouo-
JKHUTEJbHEBINA, a APYroi 3aKJIOUEeH MeXAYy YucaIaMu —3 1 —2.

C-16 KopeHb creneHm n

I eapuanm

1. Brrauciaure:
a)5+3/-64; 6)4+4/81; ) 42.4/8;
;‘/% n) 2 - 3/6)4 +23[6 +3/36).
2. YopocTuTe BRIpa)keHHe:
V3 +42 32 3
0 : -5
®) Tas + vaz J48 + /32 ) o 35+ 325 V5

3. BriHecuTe MHOMXHTeJb M3-MOJ 3HAKA KOPHA:

a) 3,/24; 6) 4\j 3a* ,ecau a > 0; B) 4\/ 5x* ,ecan x < 0.

4. BHecHTe MHOXXHTeJb IIOJ 3HAK KOPHA:
a)23\/g; 6)b%/6, ecoin b > 0; B)yﬁ, eciny < 0.

II éapuanm

1. Brnumciawure:
a) 4+ 3/-27; 6) 3+416; ) 3/4-316;
4\/ 162 3 3 3
V_ n) (37 +3)(5/49-357 +9).
2. YopocTtuTe BBHIpa*KeHHE:
J5 -3 61 3
6 + V3.
®) Ta5 2t J15 — o1’ ) 16 + 43/3 + 39 E
3. BriHecHTe MHOMXKHTEJb HU3-I0J 3HaKa KOPHJ:
a) 3,/32; 6) 8b%, ecam b > 0; B) kK 2y*, eciny < 0.
4. BHecHTe MHOKHTEJb IOJ 3HAK KOPHA:
a)3§/§; 6)a%/2, ecin a > 0; B) x4/5, ecim x < 0.
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IIl é6apuanm

1. Brniuuciaure:

a) 6+3/-125; ©6)9-41296; B)3/4-3/8;
‘? m) (/9 - ¥1)(E/81 + 363 + 3/49).
2. YopocTuTe BBIpajKeHUe:

J_J_ 3
Ve O T Yoo rger VO VO

3. BrniHecHTe MHOMXHTEJb H3-110J] 3HAKA KOPHA:

8) 3/56; 6) 4/625a%, ecu a > 0; B) 4/32x%y®, ecm x < 0.

4. BHecuTe MHOKHTEJb NOJ 3HAK KODHA:
a) 5?{/5; 6) 2b%/3a, ecu b > 0; B) 3y%i/2x, ecim y < 0.

1V eapuanm

1. Briuucawure:

a) 7+3/-216; ©6)9-4/2401; ) 4/3.4/27;
5
"5;;8 n G/ +3/5)(3/49 - 3/35 + 3/25).
2. YnupoctuTe BhIpa)KeHHE:
w/_ w/_ 3 3 3
6 -3/10+3/7.
Visiyz O 300+ Y0+ a0 V7

3. BriHecuTe MHOXXHMTeJb U3-NOJ 3HAKA KOPHA:

a) 3,/ 72; ©6) 4\/256ab4, ecau b > 0; B) 4\/48x5y4, ecan y < 0.

4. BHecuTe MHOXXHTEJIb IIOA 3HAK KOPHA:

a) 43§/§; 0) 3a4,/2b, ecau a > 0; B) 2x41/5 , ecan x < 0.

C—-17* PyHKuua y = Vx
I e6apuanm

1. CpaBuuTe umciaa 3/7 u 4,/13.

2. CpasHure umcia 3/2004 — 3/2003 u 4/2005 - 3/2002.

3. Hoxakure, 4To GYHKIOHUA Y = 3,/ 5x + 7 Bospacramwinasa.

4. Pemmnre ypaBHenue 3/15x — 3 +,/2+x = 3127 — x.
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Il 6apuanm

1. CpaBruTte uncia 39 u 4/19.
2. CpasHute yucna 4/2004 - /2003 u 4/2002 - 3/2007.

3. Hoxaxure, 4yro QyHKUHUA Y = 3,/1 — 4x yOnIBaloIasd.
4. Pemnre ypaBrenue 3/5x — 2 +,/5 +2x = /129 - 2x.

IIT eapuanm

1. Cpasuure uucina 3/11 u “\/ﬁ.

2. Cpasrure umcina 32003 — 3/2001 u 3/2002 - 4/2004.
3. Hoxasure, uro dyuxuus y = 4/6x +1 Bospacraomas.
4. Pemute ypaBHeHHe 3{/15x +3 + J6 +x = 3\/—3 - x.

IV eapuanm

1. Cpasaute uncna 312 u ‘i/??g.

2. Cpasrure umcia 3/2004 — 4/2006 u 3/2007 - 4/2005.
3. Hoxaxure, 4uTo QYyHKIUA y = 4,/1 — 5x yOrIBaromias.

4. PemuTte ypaBHeHHEe 3\/10x -7+ \/4 +2x = ?;/—-29— x.

C-18 CreneHb ¢ pauuoHanbHbiM NoKasarenem

I eapuanm : 1 8
1. 3anummure B Buge Kopusa: 22; 53; 34,
2. YupocTture, npuMeHUB (GOPMYJIbl COKPAIEHHOI0 YMHOMKEHHUA:

1\? 1\? 112 (1?2
a) (m—n2) +(m+n2J ; 6) (m3+2n2) —(m3—2n2) ;

1 1)1 1 1 1
B) (m4—n2)(m4+n2); r) (m2+n)(m—m2n+n2).
12 1 132
3. Briuuciaure (72— 32) (72+32) .
4. CoxpaTture Apob6p —— y .
x2 _yz

5. Yupocture ((4\/— 4‘/_) 2+(¢§/_ 4‘/_) ) a2+b2
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Il eapuanm

1.
2.

IIl é6apuanm

3anuuiuTe B BUZE CTEIleHH: «/_5_; 3\/1; 5\}26.

VYmopocture, nmpuMeHHB (GOpPMYJbl COKpAIlleHHOI0O YMHO-
JKEeHUs:

12 (1 )2 1 1)? 1 1)
a)y\m2+n) +\m2-n); 6) \m4-2n3) -\ m*+2n3) ;
1 1 1 1 1 1
B)\m2—n4\ m2+nt; r) \m2-nlm+m2n+n?).
1 1)2 (1 1)2
Brriunciaurel 62+ 22) +162-22) |
Cokparture Apo6b T_yl.
x2 +y2?
4

Vx+4y ﬁﬁ)( 1 _1)

Vnpoc'm're( - y 2-x 2

Yx -4y 4x+‘.‘\/;

1 1 2.

1.
2.

SanuimuTe B BuAe KopH#A: 32; 54; 43,
Yaopoctute, npuMeHuB (QOPMYJLI COKPAIEHHOI0 YMHO-
KeHHud:

(112112 1 12 (1 1)?
ay\mi+n2) -\m4-n2); 6)\m*-3n3) + (m*4+3n3) ;

(omi—nillomiani)s o) ot s2n)lm- 2mbncand
B) \8m4*-n2)\8m*+n2/; r) \m2+2n)\m—-2m2n+4n?).

1 1)? 1 12
Briupcaute (34+274)—12 34-274) +12).

3 3
2 2
. CokpaTture apobh d 1+ ‘lll
x — xayE +y
4 1 [ 1
3-2Tm3n m| 3
. Yiupocrure mn 1= 3(—) .
3\/m2 +33/mn + 93\/ n? n
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IV e6apuanm

1. 3anumuTe B BHUAE CTeNeHH: ﬁ ; 3{/5; 4\/ 6°.
2. YmpoctuTe, IPUMEHHUB (POPMYJILI COKPAIIEHHOTO YMHOKEHMS:

( : 1) ( i 1) ( ; 1) ( : 1)
a)y\m*-n2) —\m4+n2); 6)\m3+3n2)+ \m3-3n2);
( 1 1)( 1 1) ( 1 )( 1 )

1 1)2 1 1)
3. Briumcaute \\24-84) +8/\\ 24+84) — 8.

3 3

2_y2

11
x+x2y2+y

2 2 1

x3+23,/xy+4y3 (y] 3

(2-1= .
3\/ x* - 8yd/x x

4. Coxparure Opo6n

5. Vopocrure

C—19* Npenen nocnepgoBarenbHOCTH

I eapuanm

5n + 2

1. a) Ilpencraspre mEpeMEeHHYIO X, =
qyuca 1 6eCKOHEeYHO MaJIoi.

B BHUAE CYMMBEI

6) Yemy paBer lim x,?

n—+oo
2. Tlosb3ysAch CBOMCTBAMH IIpEJeJIOB, BHIYHCIUTE IpPEeNesI:
2

. -7
a) lim 3n+2; 6) lim M
n—s+co 1 n—+oo 2n -n+4’
2n—n+ 17 3n®-n+13
B) lim —/————; r) lim ————;
no>+oon®+3n+2° no+oo N+ Tn -1

3n

1
lim (yn?+3n — yn?+1 e) lim [1+=] .
ll) n—>+00(\/ J ) ) n—>+00( n)

3. a) [lokaxxure, 4TO NepeMeHHasa X, = S — n sABIseTCH GeCKO-
HeYHO OOJIBbUIOH, NOJBb3YsACH onpenenennem 6eCKOHEUHO
6osibmioi (Ha aA3bIKe «M—N»).

6) Yemy pasen lim x ?

n— +oo
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II éapuanm

1.

a) IlpeacraBbTe IEepeMEHHYIO X, =
yucsaa ¥ 0eCKOHEYHO MAaJIO.
6) Yemy paBer lim x ?

n— +0o

B BHJE CYMMBI

ITonp3ysachk CBOMCTBaAMH IIpeAeliOB, BRIYMCIHTE Ipeaesi:

. 2
a) lim 2n+5; 6) lim __n+3_
n—-+00 n n—>+oo2n +3n+2
3 —
B) 11 271—“'1_}— r) llm _M
n>+oon+ 4n + 2 no+oond+6n +11°
2n
m lim (Jr?+1-yn?+2r); ¢ lim (1+-1-) .
n—+oo n—+oo n

a) lokaskure, 4yTO NMepeMeHHad X, = 3 + 2n ABAAETCA 6ecko-
HEeYHO OOJIBINOH, MOJb3yACH onpenenennem 0eCKOHEeUYHO
6onbinoi (Ha A3bIKe « M —N»).

6) Yemy pasen lim x ?

n— +oo

III eapuanm

1.

15n + 2
a) IlpencraBbTe mepeMeHHYIO X, = 1 B BHJ€ CYMMBI
n —
ypcyia 1 6€eCKOHEeYHO MAaJIOH.

6) Yemy paBen lim x ?

n— +oo

ITonb3ysich CBOMCTBAMHM IIPEAEJIOB, BHIYUCIUTE Npene:

2 —
a) lim _7"_+i 6) lim M
n— +oo 5n—12 n—+oon +12n+20
) lim 6n+5+4n——1_ r) lim n+4n—10
n—-+oo\2n — 3 2n+ 3 n—+oo 5n +n+21

n— +oo n— +oo

x) lim (\/n +n—n? +11) e) lim (1+i)".

1
a) [Jokaskure, 4TO MepeMeHHadA X, = PRSP sABysieTcsa bec-
n +

KOHEYHO MaJIOﬁ, IIOJIB3YACH onpeneyieHueM 0ecKOHEeYHO Ma-
Joi (Ha A3BIKE «E—N»).

6) Yemy paBen lim x ?

n— +oo
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IV eapuanm

12n —

1. a) IIpeacraBbpre mepeMeHHYIO X, =
"o 3n+1

B BHUJae CYMMBKBI

YyHcJia 1 OeCKOHEeYHO MaJIo.
6) Uemy paBeH lim x,?

n—+oo

2. TlonbayAch CBOMCTBAMH NpENeENOB, BHIYUCIIHTE npep;e.n:

3n+ 7, —2n%+n-10,
a) lim 6) lim ————;
n—>+co 4n — 5 n—+oon’+ 12n + 20°
) lim 3n-1 +7n+1 : r) lim n+5n—13
n—+oo\ 2n + 3 2n -3 n— +oo—2n3 +7n+1

n

. 1
lim (yn°+11 - \n“+2n e) lim ([1+—1|.
) n—>+oo(J J ) ) n—>+oo( 2n)

3. a) [lokaxure, 4TO NepeMeHHas X, = ABJIAeTcA OecKo-

3n +1

HeYHO MaJIoil, IOoJIb3ysACh ollpejesleHNeM OeCKOHeYHO Ma-
Joit (Ha sI3bIKe «E—N»).
6) Yemy paBen lim x ?

n— +oo

C—20 Nlorapudmoi

I e6apuanm

1. IIlpumeHuB cBolicTBO JorapupmMoB, mpeoOpa3yiiTe BhIpa-
JKeHHue:
a) log, (M N), rne M > 0, N > 0;
6)log M% rone M >0, ae R.

2. Beruuciure: 1
a) log, 8; 6) log, a; B) lg 10000;

r) logo’2 5; 1) loggg 15 e)ln 22004,

3. Briuuciaure:
a) log,, 48 +log,, 3;  0) log,, 484 —log,, 4;  B) 2'%%2°;
. log, 125; 2 25log5(2—-\/5) +910g3(J§+ 2)
log, 5
4. Brnruucaure J(logz 5+16log, 2—-8)-log, 2 +4log, 12,5.
5. CpaBHuTe uncina:
a) log, 5 u log, 6; 6) log, , 9 u log 4 8;
B) log, Tulog, 7; r) log, 3 u log 4.
6. JoxakuTe MpPPallMOHANLHOCTh umcia log, 4.
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II é6apuanm

1.

L

6.

IIpuMeHHB cBO#iCcTBO JorapudmoB, npeobpasyiiTe BmIpa-
JKeHue:

a) log M,r,ueM>O N > 0;
6) log uM“,rueM>0,aeR,a¢O.
a

Briuucaure:
a)log, 27;  6) log, %; B) lg 0,001;
r) log, ; 2; n) loggg 1 e) 1n 2905,
Briuuciaure: log. 24
a)log,,16 +log,, 9;  6)log,, 363 —log;; 3; B)7*7°;
r) log, 64 ) 1610g4(5 -5) 4log2(~/5+ 5)
log, 4’
Briuuciaunre \/(loga 4+9log,3-6)-log, 3+ log‘4

CpaBHUTE uHncJa:

a) log, 8 u log 3; 0) logO,5 Tu logo,5 9;
B) log, 6 u log, 6; r) log; 2 u log, 3.
JoxakuTe MpPaNMOHAJIBLHOCTH uKcJaa log, 3.

11l éapuanm

1.

IIpumeHuB CBOHCTBO JorapudmoB, mpeobpasyiiTe BhIpaxke-
Hue log M?2, ecnn:
a)M;tO 0) M > 0; B) M <0.
Briuncianre:
1 3
a) log ., 81; 0) log, —; B) 1g 1007
) log 4 ) logg 76 ) 1g
r) logo,z5 4; 1) loggee 15 e) 1n €209,
Brruucaunre:
a)log,, 25+log,, 9;  6)log,, 605-log,, 5; B)2°%2%;
5 log4216; 1) 510g25(J§—2)2 +310g9(\/§+2)2.
log, 6

loga 5+2

Boruucinre _“51?; . + 408203~ ‘/—)+ 910g3(‘/—+3)
5. CpaBHUTe uHcIa:

a) log; 10 u log , 15; 0) log, ;5 ulog,, 7;
B) log, 7 u log, 7; r) log,; 6 ulog, 7.

JokaxuTe UPPaLMOHAIBLHOCTD YKcia log, 7.

A



1V e6apuanm

1. IlpumeHUB CcBoiicTBO JorapudMos, npeobpasyiiTe BhIpaXKe-
uue log M 4, ecou:

a) M #0; 6) M > 0; B) M < 0.
2. Briumciawure:
1 3
a) log, 32; 0) log, —; 1g (0,01)°;
) log, ) log, 75 B) 1g(0,01)
r) 10g0,5 16; ) logggs 15 e)In 22007,

3. Brruuciaure:
a)log,, 49 +log,, 4 6) log,, 338 —log,; 2; p) 5%5 26,

= log, 243 ) 7log49(J§~3)2 4+ 4l0816(V3+ 3)2‘

b4

log, 3
(5103‘/5(3“/5) B 4910g7(3—ﬁ)) . 210g37J§ 3
4. Briumciaure : - =
710836 7
5. CpaBHHTe uHcJa:
a) log, 17 u log, 24; 6) log,, 6 u logo’1 4;
B) log, 8 u log, 8; r) log, 3 u log, 4.

6. oxrakuTe UpPaIMOHAJILHOCTH YHca log, 5.

CcC-21 Moka3zarenbHblie
n norapuPpmuueckue ypasHeHUs

I 6apuanm

Pemnnre ypaBHenue (1—3).

1. a) [%) =9; 6) 22 7= 8;
B) log, x = 3; r) log,(Bx +1) = 2.
2
2. a) 3*"1_3*=18; 6) log, x +log, x = 6;

B) log, (log, x) = -1.
3
3. a)(lgx)’-lgx=2; 6)3*°-8.32=3;

B) log, x —log _4=3; r) 10g2(5x—1)————§———-+1=0;

log,(5x —1)-1
m) 5 6-57=3,8.
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II eapuanm

Pemure ypasHeHue (1—3).

x
1. a) GJ = 8; 6) 32 1= 27;
B) log, x = 2; r) log, (4x+1) = —
3
2. a)9**1_9*=172; 6) log, x —logy x = 2;

B) log,(log, x) =1.

2

3. a) (lgx)z__ Zlgx — 3; 6) 26x—1__ 7 -23x—1= 4;

B) log

x-log,9=1;r)log,(5x—-4) -

3

1) 45— 6-4%=2,5.

III sapuanm

Pemure ypaBaenune (1—3).

—_ 4
log,(5x —4) -1

il

x
1. a) [i] = 64; 6) 53% 1= 25,
B) log, x = -2; r) log, C@x+1)=-1.
4
2. a) 9°- 3% ?=172; 6) log, x —logy x +logg, x = 3;

B) log,(1 +log, x) =

2

3. a) 36"~ 5.6"=6; 6) 3*7-10-3*"+3=0;
x- 8
B) 3271 - iy~ "L Dlogyx-3log, 4=1;
n) log ,(4x— 3)— 5 ~1=0.

log,(4x - 3) + 3

IV eapuanm

Pemmure ypaBHenme (1—3).

X
1. a) (%) =125; 6) 635~ 1= 36;

B) log, x = -2; r) log, (4x-1)= -

5
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2. a)4"-5-22"1= _¢; 6) log, x — log, x +log, x = 5;
B) log, (1 +log, x) = 1.

3
3. a) 25 +4-5%= 5; 6) 210¥-5_9.925-3, 4= 0;
3x-5 3 . _ 1.
3)2 —23x——5+1:1’ I‘)log‘3x—210gx27——1,
4

1 4x — 3) -
A) logs(4x = 3) log5(4x—3)+1+

C—22 NMoxasarenbHbie
M norapupmuueckue HEepaBEeHCTBA

I sapuanm

Pemure uepaBenctrso (1—3).

3x-5
1. a) 2%< %; 6) (0,2*< -0,2;  B) [é] > 4;

r) log, x > 2; 1) log, ,(x+2)>-1; e) 4" ?-13-4% > 12.

X X
2. a) (g-] —6-(-;—) >-9; 6)3-9°-10-3"+32>0;

B) lgzx—lgx—2<0; r) logg’5x+210g0,5x—-3>0.

1 4, x x
3. a) & %0 o 6)9°-2.3"+— L >
3 —~log, x 9*-2.3+2
1 X
2-3)¥*-4.|——| +1<0.
B) ( ) (2+«/§J
II sapuanm
Pemute HepaBencTro (1—3).
X
1 x x+1 1
1. -1 =29 0 ,9)" 2 —0,5; 3 < =
a) (3) 9 ) (0,5) B) Y

r)log,;x<2; n) 10g§(2x +1) < 3;
’ e) 5°v%-21.5% < 20.

X x
2. a) (‘—11) —4-[%) >_4;  6)64"+7-8*—8<0;
) lg’x—2lgx—-8<0;  r)log);x+log,;x—-2>0.
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log, 2,5
3. 8) —242° 51, 6)9*-6-3"+8+— - >0;
log, x — 1 9" -6-3"+10
x
1
B) (2 +/3)%* - 4. +1>0.
) ( ) (2—«/5]
IIl 6apuanm
Pemure HepaBeHcTBO (1—3).
2x+5
1. a) 4°< 8; 6) (0,6)* > —0,6; B) (%) <9;

r) log; x < -1; n) log, ,(4x+2) > -1; e) 6*—33-6*72>18.

x x
a) (%J —6-(%] <-8  6)16*-2.4%+1>0;

B) lglx +1gx - 2> 0; ) log(z)’5 x+log0,5x—6 < 0.
1085125 1. G)4r-4.2743+— L >
- log, x 4°-4-2°+5

B) (4- 15" -8 ( +J_]x 1>0.

IV eapuanm

Pemure mepaBeuctso (1—3).

1.

X
a) (i) > 2; 6) (0,7)*< -0,7; ) 4%*7!> %;

r) logy, * > -1; a) log, Ax+1)<2; e) 7°-44-7*2< 35,

1

X X
. a) [}J —9-(—) >_8  6)64"—4-8%+4>0;

2
B) lg2x +21gx — 3 > 0; r) log} , x —log, s x — 6 < 0.

log. 3.6
%670 <1, 6)25*—10-5%+24+ 1 >
2 - log, x 25— 10-5% + 26

B) (4+\/1_z-3)2"-8-[4

1 X
<0.
- ,.15] +1<0
9?5



C—23* «OpHopoaHbie» nokasarenbHbie
YPGBHEHMS U HEpPaBEHCTBA

I e6apuanm

1. Pemure ypaBHeHUE:
a) 27-2*-8-3%*=0; 6) 2¥+1-2*¥"1=32-=,
B)9-4"-13-6"+4-9"=0.

2. PemnTe HepaBEeHCTBO:
a) 5x-1<5_3x—2; 6) 3x+3_2.3x+2>5x+2;
B)4-16*-7-12+3-9 > 0.

II sapuanm

1. Pemmure ypaBHeHHE:
a) 125.-3% - 27.5%=0; 6) 3**1-3* 1= 2%"%;
B) 27-4*+8-9*=30-6".

2. PemnTe HepaBeHCTBO:
a) 3x—1>3_5x—2; 6) 2x+3_2x+2<3x+2;
B)4-9"-13-6+9-4* <0.

111 éapuanm

1. Pemure ypaBHeHHeE:
a) 625-2*-16-5"= 0; 6) 3* 41— 3% 6=2%"3;
B) 4**1-13.6*+9* 1= 0.

2. PemuTte HepaBeHCTBO:
a) 6771 <27 6) 3"*%-2.3* >9.5%;
B)12-97+12.16*< 25.12%.

1V eéapuanm

1. PemuTe ypaBHEHUe:
a) 256-3*— 81-4%= 0; 6) 5* 3- 5% 1=2%"2;
B) 3-9*71-30.6*+2.-4""1= 0.

2. PemnTe HepaBeHCTBO:
a) 61> 322, 6) 3**3-11-3*< 9.4%;
B)6:-9°-13-6*+6-4" > 0.
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C-24 FpanycHas M paguaHHas mepsl yrna
I 6apuanm

1.
2.

BesnunHa yria o BEIpaskeHa B I'paZycax, BEIDa3HTe ee B pa-
AuaHax, ecam: a) o = 180°% 6) a = 30°.
BesnunHa yria o BEIpa)KeHa B pagu-
aHax, BBIpasuTe ee B rpagycax, ecau: BTN
T 2n N C
a)a=—=; 6)a=— —- 7
3 N\

1773

1
T
|

SN
\

OKPY’XHOCTH Ha [Be paBHEIE YaCTH, p
a Touku M u N gensr ayry AB Ha Vi

TpH paBHBIe YacTH (puc. 21). Onpege- |5
JauTte BeauuuHy yria: a) AOC B rpa-
nycax; 6) AON B pagumanax. Puc. 21

3 . / AM
Touka C geaut ayry AB eIMHUYHOMK / P \
1A

Ry

Il eapuanm

1.
2.

3.

BesnnuuHa yria o BEIpa)keHa B rpajlycax, BLIpa3uTe ee B pa-
auaHax, ecan: a) o = 90° 6) a = 270°.

BennumnHa yrija o BeIpa)Ke€eHa B paJgMaHaX, BEIpasuTe ee
B Ipajgycax, ecjJu: a) ol = %; 0) o= %‘

Touka C genuntr nyry AB eIWHUYHON OKPY’KHOCTH Ha [Be
paBHBIe YacTH, a Toukn M u N genst ayry AB Ha Tpu
paBHEIe YacTH (cM. puc. 21). Onpenesnrte BeJIHUYUHY yrJIa:
a) AON B rpagycax; 6) AOC B pagmnaHax.

III é6apuanm

1.
2.

3.

BesnuunHa yria o BeIpa)keHa B Irpajlycax, BLIDa3NUTe €€ B pa-
AuaHax, ecau: a) o = 60° 6) o =120°.
BennumHa yriia o BeIpa)keHa B paJAuaHax, BbBIDA3uTe ee

T 3n
B rpajycax, eCJau: a) oL = Z; 6) o = e

Touka C genut ayry AB eZMHHUYHON OKPYKHOCTH Ha [ABe
paBHBIe YacTH, a TOUKM M u N penatr ayry AB Ha Tpm
paBHBIe yacTu (cMm. puc. 21). Onpezenure BeJUUYUHY yrJa:
a) AOM B rpagycax; 6) AOC B pagmnaHax.

1V eéapuamnm

1.

2.

Bennuuna yria o BeIpa)KeHa B rpajiycax, BRIpa3uTe ee B pa-
JuaHax, eciau: a) a = 45% 6) o =135°.
Benuunna yria o BeIpakeHa B pajuaHaxX, BBIDA3UTE ee

T 3n
B rpajycax, ecjJin: a) o = E; 6) a = rY
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3. Touka C pgenut nyry AB eqWHWYHOH OKDPYKHOCTH Ha IBe
paBHBIe YacTH, a TOUKU M u N penar ayry AB ua tpm
paBHBIe YacTu (cM. puc. 21). OnpegesnuTe BeJUUYUHY yrJja:
a) AOC B rpagycax; 6) AOM B paguaHax.

C-25 3anuch yrnoB, 3aAGHHBLIX TOYKGMM
€AMHUYHOMN OKPYXXHOCTH

I gapuanm

1. Ha egMHUYHON OKPYXHOCTH OTMeUeHbl TOYKH, COOTBET-
CTByIOILIME yIJIaM O ¥ 3, 3aKJIIOYEHHBIM B IIPOMEXYTKE OT
0° mo 360° (puc. 22, a). Beipasure o0 1 B rpagycax.

2. Ha eguHUYHOH OKPYXHOCTH OTMEUYEeHbl TOUYKH, COOTBeT-
CTBYIOILI[ME YIJaM O ¥ 3, 3aKJIOUEeHHBIM B IpoMexyTKe oT O
a0 21 paguaH (puc. 22, 6). Beipasute o u 3 B paguaHax.

3. Ha eauHUYHON} OKPYXHOCTH OTMEYEHLI TOUYKH, COOTBET-
cTBymOIIMe yriaaMm o u 3 (puc. 22, 8). 3anumure BCe TaKue
YIaBL O 1 B, HCIONB3ys I'PagyCHYIO Mepy.

4. Ha efMHMYHONH OKDY>XHOCTH OTMEYE€Hbl TOUYKH, COOTBET-
cTBylouue yriaam o u  (puc. 22, 2). 3anumure BCe TaKue
YIJIBL O ¥ B, UCNIONIB3Ys PaguaHHYIO Mepy.

a) ,y A(L 5)j y A\ B) (yl o r) y A\
ARNERVZED BN ,\a AN
{ ) > ( \ > { { > [ \ >
\ 1O | Jx N Al g2 N9 [ Jx N\ |9 | )=
| B | BEEN |

Puc. 22

Il eapuanm

1. Ha eguHWYHOII OKDPYIKHOCTH OTMEUEHBI TOYKHU, COOTBET-
CTByIOIHME yrjaaM O U [3, 3aKJIIOUYEeHHBIM B IDOMEXYTKe OT
0° mo 360° (puc. 23, a). Belpasure o 1 3 B rpagycax.

S LT e e L e LT e T
BTN L TN AN e N
{ \‘ B[ | \oi [ \‘ [ \¥
UK =\ o " J= N\ o | )= V19 | )=
\\ i} \\ // \\ // ;\\ J/ —
Puc. 23
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2.

3.

4.

Ha equHNYHOH OKPYMKHOCTH OTMEUYEHBI TOYKH, COOTBET-
CTBYIONIME yriaM o 4 [, 3aKJII0O4eHHBIM B IIpOMeXyTKe OT 0
70 2n paguaH (puc. 23, 6). Bripasure o0 1 B pagnanax.

Ha eguHNYHON OKDPY>XHOCTH OTMe4YeHbl TOUYKH, COOTBeT-
crBylomue yriaam o 1 B (puc. 23, 8). 3anumnre Bce TaKue
yrael o 4 B, UCIOIB3yA rPajyCHYIO Mepy.
Ha eguHHUYHON OKPY>XHOCTH OTMEUYEHBI TOUYKH, COOTBET-
crByomue yraam o u f§ (puc. 23, 2). 3anumuTe BCe TaKue
yrJel O ¥ B, UCOIb3ys pagUaHHYIO Mepy.

IIl éapuanm

1.

2.

Ha egMHUUYHON OKPYMHOCTH OTMeUYEeHBI TOUKH, COOTBET-
CTBYyIOII{ME yrjaM O ¥ 3, 3aKJIIOYEeHHBIM B IIPOMEXKYTKE OT
0° o 360° (puc. 24, a). Belpasure o 1 B B rpagycax.

Ha eamHMYHOI OKPY>XHOCTH OTMEYEHBl TOYKH, COOTBET-
CTBYIOILIME yIjaM O ¥ 3, 3aKJII0OUeHHBIM B MpoMexkyTKe or 0
no 21 paguas (puc. 24, 6). BelpasuTte o u B B paguaHax.

Ha eAMHUYHON OKPYYKHOCTH OTMEYEeHHBI TOYKH, COOTBET-
cTByoinue yriaam o u 3 (puc. 24, 8). 3anuiinTe Bce TaKue
yrJbl O U 3, HCHOAB3ys TPAfyCHYIO MeEDPY.
Ha eauHMYHON# OKPYXHOCTH OTMEYEHBI TOUYKH, COOTBET-
crBylomue yriaam o u B (puc. 24, 2). 3anuuinTte Bce Takue
yriel o ¥ B, UCIOAb3ysi pagUaHHYIO Mepy.

a) | yk 6) yA{MJ\“ B) vho! 1 D) yh
A1 ™Ne  LATNC L AN ah
AEERNN. "/ " \~
__\0 IERNERVELSERVERWZANDE
NN A
Puc. 24

IV eapuanm

1.

2.

Ha eznHMYHON OKPY’XHOCTH OTMEYEHBI TOUYKM, COOTBET-
CTBYIOIIIME yIjaM O U [3, 3aKJIIOYUeHHBIM B IIPOMEXKYTKE OT
0° mo 360° (puc. 25, a). BeipasuTte o u B rpagycax.

Ha eZuMHUYHON OKPY>XHOCTH OTMEYEHbI TOYKH, COOTBET-
CTBYIOIIIUE yIJIaM O U [3, 3aKJIIOYEHHBIM B IPOMEXYTKe oT 0
o 2n paguaH (puc. 25, 6). Bripasure o u B B paguaHax.
Ha eguHUMYHOH OKPYIXHOCTH OTMEYEHBI TOYKH, COOTBET-
cTBylomue yriaam o u B (puc. 25, 8). 3anuinnre Bce Taxkue
yIiIbl O ¥ 3, UCIOJB3ys IPagyCHYIO Mepy.
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a) alylk 6) yA ];)‘ﬁ yA r) Y
‘\ o > \\ AT /r \\
/ X REANZARNARER
\J O 1 xi Ao Tl N\ AN J= N\ [9 [ J=
B i 5
t |
Puc. 25

4. Ha ensuHWYHON OKPY’KHOCTHM OTMeUYeHHl TOYKH, COOTBET-
cTByMOIHe yriam o u  (puc. 25, 2). 3anumnre Bce TaKue

YyIJBL O ¥ 3, ©COONB3yA paguaHHYIO Mepy.

C—-26

I e6apuanm

1. Onpenesnte CHHYC U KOCHHYC OCTPOTO
yrja O IpAMOYTOJLHOT'O TPEYTrOJhbHHUKA
(puc. 26).

2. Ha egmHMYHOII OKPYXXHOCTH OTMeEYeHEI
TOYKH, COOTBETCTByIOIME yrJjam o, 3, 7y
u ¢ (puc. 27). Onpenenure 3HAYEHUA CH-
HyCa ¥ KOCHMHYCa Ka)XJIOT'0 U3 3TUX YIJIOB.

3. HN306pasnTe HA €AUHHUYHONM OKDPYXKHOCTH

TOYKH, COOTBETCTBYIOIIIlHE BCEM TaKHM
yriaam o, Qs KaXJ0ro U3 KOTOPhIX cIipa-
BeJINBO PABE€HCTBO:

a) sino = L; 6) sino ;

2
V3,
2’

B) COSO = r) coso = —1.

3anumnTe Bce TaKue YrJiael .

II éapuanm

1.

2.

OnpegenanTe CHHYC M KOCHHYC OCTPOTO

yrjia O OpPAMOYTOJBHOIO TPeyroJbHHKA
(puc. 28).

Ha esuHM4YHOM OKPY’XHOCTH OTMEYEHBI
TOYKH, COOTBETCTBYIOIHME yrjam o, 3, Y

u ¢ (puc. 29). Onpengenure 3HaYeHUs CH-
HyCa 1 KOCHHYyCa KaXa0ro u3 sTux yrIJioB.
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3.

N306pas3uTe Ha eJUHUYHON OKDPYXXHOCTH TOYKH, COOTBET-
CTBYIOIIME BCEM TAKHM yrJjiaM O, AJIs KaXJO0ro M3 KOTOPHIX
CIIpaBEeAJIMBO DABEHCTBO:

. V3 . 1 V2
a) sino = _é—; 6) sina = _E; B) cosa =1; r)cosa = 5
3anuinTe BCe TaKHe YTIJbI .

IIl eapuanm

1.

2.

1V eapuanm

Onpesenure CHHYC M KOCHHYC OCTPOTO |
yrjia O IPAMOYTOJBHOTO TPEyroJbHHKA

(puc. 30). x /
Ha eguHM4YHON OKPYKHOCTH OTMEUYEHHI
TOYKH, COOTBETCTBYIOIIME yrjam o, P, Y !
u ¢ (puc. 31). Onpenennre 3HaUYEHUSA CH-
HyCa M KOCHHYyCa Ka)XJOoro U3 3TUX YTJIOB.

N306pasuTe HA eUHUYHON OKPY>KHOCTH
TOYKH, COOTBETCTBYIOII[HiEé BCEM TaKHUM
yrjam o, AJsI KaXXJA0ro U3 KOTOPBIX cIpa- |
TN
BeJJINBO PABEHCTBO: B/ \a
TN

\ | A

)
Ry

a) sino, = 72; 6) sino, = —1;

1
B)COS(X=-2-; r)coso = ——. | P~

3anumunTe BCe TaKWe YIJIKI .

1.

2.

Onpegennute CHMHYC M KOCHHYC OCTPOroO yARN
yrjla O OIpSAMOYTOJIBHOTO TpeyrojJbHUKAa m >
(puc. 32).

Ha egmHMYHON OKPYXHOCTH OTMEUYEHHI
TOYKH, COOTBETCTBYIOILHE yrjaMm o, [, y
u ¢ (puc. 33). Onpenennre 3HaYeHUSA CH-
Hyca M KOCHMHYCa Ka)XJOoro U3 3THUX YIJIOB. Puc. 32

Nzo6pasuTe Ha eJUHUYHOM OKDYXHOCTH

\\

TOYKH, COOTBEeTCTBYIOHIHE BCeéM TaKHM B (y‘lﬁa——
yrijam o, AJs KaXXJ0ro U3 KOTOPHIX cIpa- /] N
BeJJINBO PaBEHCTBO: ( '
. . 3 o x
a) sina =1; 0) sma=—£; \ /
2 | \u\ Ju/
V2 i —rto
B) COSO = —; T) coOsOL = ——,
2 2
3amnuInTe BCEe TAKHe YIJEL . Pwuc. 33
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Cc-27 Popmynsul ansa sino U coso

I e6apuanm

1. Brrumciaunre coso, ecau sina = — %, 3?“ <a < 2m.

2. oxa)kuTe, 4YTO AJsA JIOOLIX O CIpaBeiJMBO PABEHCTBO

sin(m — a) = sina.

3. Brrumciunre (sin % — cos —I%J - sin(-2,5m) : cos (— ——2gn )
4. Brrumcamre |- . (14 SINQ - ocu cos L = — 2
1+ sina 1-sina 3

II éapuanm

. 4 &
1. Briuucaure sino, ecau coso = — Y <o<Tm.

2. Jokakure, 4TO AJA JIOOGBIX (0 CIIPaBEeIJIUBO PABEHCTBO

cos(m — o) = —cos .

3. Breruuciaure (sin 9{ — CcoSs I%J - sin (-3,5m) : cos {— _2§n ]

1-cosa 1+ cosa . 2
4. Bpruunciaure + , €ecJI; sino = — —.
1+ cosa 1-cosao 5

II1 eapuanm

. 8 3n
1. Briumcaunre coso, ecau sino = — E, n<o<—.

2. HokakuTe, 4TO AJisA JIOOBIX O CIpaBeAJIMBO PaBEHCTBO
sin(8nt + o) = —sina.

. . 1
3. Bruruuciure (cos @3—15 — sin LZEJ -sin (-27,5m) : cos (— 3%)

1-sina 1+sina . 2

4. Boiuucaure — — . :|sina|, eciucosa==,

3 1+sina 1-sinoa 7
n

— < o < 2m.
2
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1V eéapuanm

1. Brruumciaure sino, ecam cosa = — i—?, n<o< §2£

2. Jloxaxxurte, 4TO AJA JIIOOBIX O CIIPABeAJHMBO PaBEHCTBO
cos(3n +a) = —cos 0.

3. Briumciaure (cos lgl + sin ??) - sin(-31,5m) : cos (— —3in )

l-coso l1+cosa . 2
4. Berumciute (\/ - \/ ] :|cosa|, ecnm sina =5

- l+cosa 1-cosa
—<a<m.
2
C—28* ApKCUHYC MU QPKKOCUHYC

I eapuanm

1. U306pasuTe Ha EeIWHHUYHOH OKPYXHOCTH BC€ TOYKH,
.1 . 1
COOTBETCTBYIOIIIME yIJiaM ¢ = arcsin 3’ B = arcsin (— —),
1
Y = arccos 3 ¢ = arccos [— 3 )

2. Bpiumcaure: 3
a) arcsin E; 6) arcsin(Q; B) arccosl; r) arccos [— —2—)

Yupocrure (3—4).
3. a) sin (arcsin é), 0) cos (arccos —g—),

. 4 . 3
B) sin (arccos EJ’ ) cos (arcsm (— EJ J

4. a) arcsin (sin %], 6) arccos (sin 0,6 t); B) arcsin (sin 3).

Il eapuanm

1. H306pasuTe Ha eIMHUYHOM OKPYXHOCTH BCe€ TOUYKH,
.1 . 1
COOTBETCTBYIOIIMEe YyIjlaM O = arcsin v B = arcsin (— =1

Y = arccos —, ¢ = arccos | — = |.
4 4
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2. Briuuciaure: 7
a)arcsinl; 6)arcsin (— ?3), B) arccos 0; r)arccos (— %)

Yupocture (3—4).

3. a) sin (arcsing ; ©0)cos (arccos %),

. 3 . 4
B) sin (arccos = ; T)cos (arcsm (— g)] .

4. a) arcsin (sing 3 0) arccos (sin 0,77); B) arccos (cos 4).

IIl 6apuanm

1. N3o6pas3uTe Ha eAUHUYHOH OKPYIKHOCTH BCEe TOUYKH,
COOTBETCTBYIOIIIHE yIJIaM O = arcsin g, B = arcsin (— %)’
2
= arccos —, ¢ = arccos|— = |.
y 2 g 2]
2. Briuucaure:
a) arcsin ?; 0) arcsin (— é), B)arccos g; r)arccos (-1).
Yupocrure (3—4).

3. a) sin (arcsin g), 6) cos (arccos ;—1),

. 5 . 12
B) sin|arccos— |; r) cos|arcsin|—— ||.
13 13

4. a)arcsin [sin Z?n]’ 6) arccos (sin 0,8n); B) arcsin (sin 2).

1V eapuanm

1. N3o006pa3uTe Ha eAUMHHUYHON OKPY>KHOCTHA BCEe TOUYKH,
.3 . 3
COOTBETCTBYIOIIME yIjaM O« = arcsin n B = arcsin (— 1)

3
= arccos —, = arccos | ——{.
Y ik [ 3
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2. Beruuciaure:

a) arcsin %; 6) arcsin(-1); B)arccos %; I') arccos (— -g)
Yupocrure (3—4).
3. a) sin (arcsin ;J, 6) cos (arccos g),

12 . 5
; T)cos|arcsin|——|[|.
o) omloren( 3

B) sin (arccos 1

4. a) arcsin (sin 37n J; 6) arccos(sin0,9m); B) arccos(cos H).

C-29 TaHreHc U KOTAHreHc yrna

I 6apuanm

1. OmpegeanTe TaHI'eHC ¥ KOTAHT'€HC
OCTPOTO yrIJja O IPAMOYTOJBHOTO
TpeyrojbHuKa (puc. 34). (v ]

2. Ha exMHNYHON OKPYKHOCTH OT- ’
MeYeHbl TOYKH, COOTBETCTBYIO-
mue yriaam o, B u y (puc. 35).
OrpesenTe 3HaUYEHUA TaHIreHca 4 ;
M KOTaHTeHca 3THUX YIJIOB. /\/3‘

3. Wsobpasure Ha eQUHUYHOMN OKPYIK- / s
/

HOCTH TOYKH, COOTBETCTBYIOL[HE LI y4N)
BCEM TAKHM yIJjaM O, AJId Kax- % -1
OOr0 M3 KOTODBIX CIpPaBeAJIHBO | Y 4%
PaBEeHCTBO: o 0
a) tgo = —1; 6) tgocz—ﬁ; o x

¢4
B) ctga = 0; r) ctgo = — ? LN/ /

3anuuiuTe BCce TaKHMe YIJIBI (L. |

Puc. 35
II sapuanm

1. OmnpepgesuTe TAHIeHC ¥ KOTAHTEHC n k
OCTPOTO yrJa O IIPAMOYTOJIbHOTO
TpeyrojpHuKa (puc. 36).

2. Ha exnHUYHON OKPYXXHOCTH OT-
ME€YEeHbl TOYKH, COOTBETCTBYIO- Puc. 36
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Imue yraam o, B u vy (puc. 37).
Onpenennre 3HAYEHUA TaHTeHcA
M KOTAHTeHCa 3THX YIJIOB.

MN306pasure HA e TUHUYHOI OKPYK-
HOCTH TOYKH, COOTBETCTBYIOIIIHE
BCEM TaAKHUM YIJaM O, AJA KaK-
JOro M3 KOTOPbIX CcHpaBeaJINnBO
PaBeHCTBO:
3

a) tgo = 0; 0) tga=——§;
B)ctga=-1; r)ctgo = -3.

3anuiInTe BCe TaKue YTJH O.

II1 é6apuanm

1.

2.

OnpepesnTe TaHreHC M KOTAHTeHC
OCTPOTO yTJia O IPAMOYTOJLHOTO
TpeyrojbHuKa (puc. 38).
Ha egnHUYHON OKPYYKHOCTH OT-
MeUYeHbl TOYKH, COOTBETCTBYIO-
mue yriam o,  u y (puc. 39).
Onpepenure 3HaueHUA TaHTeHCA
M KOTAHTeHCa 9THUX YIJIOB.
HN3006pa3uTe Ha €IMHITYHOM OKPYIK-
HOCTH TOYKH, COOTBETCTBYIOIIHE
BCEM TAaKHM yrIJlaM O, IJs KaxK-
JOTO M3 KOTOPBIX CIIpaBeIJIMNBO
PaBEHCTBO: ‘/_

3

a) tga = 0; 0) tgaz?;

B)ctga =1; r)ctgo = J§
3anumuTe Bce TaKue yIJbI O.

IV eapuanm

1.

2.

Onpezxe.m«l're TAHTeHC 1 KOTaHI'eHC
OCTPOTO yrIJia O IPAMOYTOJBHOI'0
TpeyroabHuUKa (puc. 40).

Ha eguEM4HOIl OKPY’KHOCTHU OT-
MeUYeHEl TOYKH, COOTBETCTBYIO-
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mue yriam o, B u y (puc. 41). ! (ix 9 1
OmpegennTe 3HAYEHUA TAHTEHCA _\f\ N
¥ KOTaHTeHCa 3THUX YIJIOB. - ‘3
M300pasuTe Ha eIMHUIHOM OKPYIK- ~
HOCTH TOYKH, COOTBETCTBYIOIIIE 0 YA
BCEM TAKHM yrJjaMm O, JJIsI KaX- \ -
JOTO0 U3 KOTOPHIX CIIPaBeAJIMBO NG
pPaBeHCTBO: AN

a) tgo =1; 6) tgo = |/3; |

N\
=N
B) ctga = 0; r)ctgo = —"/g i \/-3

3anuuIuTe BCce TaKHe YTJBI O. Puc. 41

C-30 Dopmynbl ana tgo m ctga

I eapuanm

1.

2.
3.

Beruucaure sino, tg o, ctg o, ecacoso = — %, 125 <o < m.

Breruucaure (tg o +ctg o) -cosa, ecau sina = 0,4.

Hokaxxute paBeHCTBO (tg-o) — Dictg(@+5m -1 _ -1, gaa

(tg(a — 4n) — D(ctg(-a) — 1)
TexX o, OJasa KOTOPBIX onpeaeJsyieHa JieBasd JacThb paBE€HCTBA.

II eapuanm

. 4
1. Berumciawure cosa, tg o, ctg o, ecau sino = - =’ Tt <o< 3;“
2. Broruuciaure (tgo +ctga)- sina, ecaun cosa = —0,6.
- 1
3. JlokakuTe paBEHCTBO (tgl@ +7m + DlctgCO) + 1) _ -1, pna

(tg(—a) + D(ctga + 1)
Tex O, OJA KOTOPBIX OIpejeJieHa JieBad 4acTh pPaBeHCTBA.

IIT éapuanm

1.
2.

Briuucaure sina, cosa, tg o, eciuctgo = — %, g <a< .
Beruuciaure (tgo — ctga) : (sina — cosa), ecan
sino +coso = 1,2,

JloKaXuTe DaBEHCTBO (tgCow) — Dctgla -9 +1) _

(tg(a + 3n) + D)(ctg(—a) — 1)
Tex O, OJIA KOTOPBLIX OIpeleJieHa JieBasgi 4aCTh paBeHCTBAa.
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1V eapuanm

8 3mn

1. Brruuciawure sina, cosa, ctg o, ecau tg o = — TR ?< a<2n.

2. Brruuciaure (tgo — ctgoa) : (sina + cosoa), ecan
sino —coso = -1,2.
3. JloxaxuTe paBEHCTBO (tgCCo) + D(ctg@-8m - 1) _ 1, ana
(tg(a + 5w) — ) (ctg(—a) + 1)
TeX O, AJA KOTOPHIX OIpeJesieHa JieBasd YacTh PABEHCTBA.
C-31* ApKTaQHreHC U GPKKOTAHIeHC
I 6apuanm

1.

4.

MN306pasuTe Ha €AMHHUYHOM OKPYXXHOCTH TOYKH, COOTBET-

7 3 3
CTBYIOLIME yIJIaM O = arctg 7 B = arctg| - 1) Y = arcctg 7
¢ = arcctg (— Z—J

. Brruuciure:
a) arctgl; 6) arctg \/5; B) arcctg (-1); r) arcctg (—- ?}
. Brrumciaure:
12 15
a)t rcctg — |; 0) ct tg| —— |I;
T

B) sin (arctg (— gD ; T') COS (arcctg %J

Brruucaure cos (arctg a).

Il é6apuanm

1.

WN3zobpasure Ha egMHUYHONW OKPY’KHOCTH TOUYKH, COOTBET-

5 1 1
CTBYyIOIIHe yriaam o = arctg " B =arctg| - 2/ Y = arcctg 7

¢ = arcctg _32
)

. Beruuciaure:

a) arctg (-1); 6) arctg (— ?], B) arcctg 1; r) arcctg (-v3).
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4.

Brruucnure:
3 5
t tg—|; 6) ctg | arctg | — — |[;
a) g(arcc g7} )c g[ cg( 11]}
B) sin arctgi ; T) cos | arcctg _4
12 ) 3))
Brruucaure sin (arcctg a).

111 eapuanm

1.

4.

MN306pa3uTe Ha eJUHUYHONH OKPYKHOCTH TOUYKH, COOTBET-

5 2 2
CTBYIOII[UE yIJiaM O = arctg 3’ B = arctg| - 3 ) Y = arcctg 3’
¢ = arcctg —g .

Brruucaure: J3
a) arctg 0; 6) arctg \/-3:; B) arcctg ?; r) arcctg (- \/-3_').

Breruucaure:

a) tg | arcctg ~7l; 0) ctg arctg,rlé ;
8)) 12 )

B) sin [arctg 15—2), r) cos (arcctg (— %)] .

Breruucaure sin (arctg a).

IV eapuanm

1.

40

MN306pasuTe Ha €IUHWYHON OKPYMKHOCTH TOYKHM, COOTBET-

1 4 4
CTBYIOII[He yrijaM o = arctg 5, B = arctg| - E , Y = arcctg 5,
¢ = arcctg —% .

Briuucnaure: J3
a) arctg (- \/-?:); 6) arctg —3—3; B) arcctg O; r) arcctg V3.
Brruucaure:

13 12
a) tg (arcc g —17 J 6) ctg (arctg ( 11]J

. 8 5
t _—— 3 — .
B) sin (arc g ( 15 J) I‘) COoSs [arcctg 12)

Briuuciure cos (arcctg a).
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C-32 KocuHyc cymmbl

M KOCUMHYC pa3HOCTM ABYX YrJfiOB.
CuHyC cymmbl M CMHYC PA3HOCTM ABYX YrfiOB

éapuanm

. Bprumciure

Berunciaure:

a) cos 54°cos 6° — sin 54° sin 6°;
3rn T .. T . 3x;

6) cos — cos — + sin — sin —.
10 20 20 10

. YopocTuTe BeIpasKeHue

sin(3x + 2y)cos (x + 2y) — sin (x + 2y)cos (3x + 2y).

sin13°cos47°+sin47°cos 13°
cos 98° cos 38° + sin 98° sin 38°

sin 58°cos 52° + sin 52°cos 58° - sin 48° +cos 48°

CpaBuuTe .
cos 68°cos 42° —sin 42° sin 68° cos 24° —sin 24°

. HaiiguTe HamMeHbilee 1 HaAmMOOJIbIllee 3HAYEHUA BhIparkKe-

HUA sin x + cos x.

. Bpruuciure sin (arcsin 0,6 + arcsin %J

Il éapuanm

1.

Brrunciaure:

a) cos 72°cos 42° + sin 72° sin 42°;
T 27 .. 2T . T

6) cos —cos — — sin — sin —.
5 15 15 5

YapocTuTte BeIpaKeHHEe
sin (2x + 3y)cos (x — 3y) + sin(x — 3y) cos (2x + 3y).

sin 54° cos 24° — sin 24° cos 54°
cos 57°cos27° +sin 57°sin 27°

Beruucianure

sin 59°cos61° + sin 61°cos 59° - sin 36° +cos 36°
cos 58°cos 62° —sin 62° sin 58° cos18°—sin18°"

Haligure mammenbiliee 1 HaMOOJIbIIlee 3HaUYEHUS BEIpaXKe-
HHA Sinx — cos X.

CpaBHuTE

. . 5 .
Beruncaure sin (arcsm 3 arcsin0,8 |.
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IIl éapuanm

1.

Brruucaure:
a) sin28°cos17°+ sin17°cos 28°;
. 21; n . 2n n
6) sin — cos — — sin — cos —.
5 30 5 30

YupocTuTe BhIpa)keHue
cos(3x — 2y)cos (x — 2y) + sin(83x — 2y) sin(x - 2y).

cos 59°cos 29° + sin 59° sin 29°
sin 73°cos 43° — sin 43°cos 73°

Brruucanre

sin67°cos 73°+sin 73°cos 67° - sin 36° +cos 36°
cos 55°cos 65° — sin 55° sin65° 1 — cos 72° +sin 72°

CpaBHuTE

Hailinure HanMeHbIlee U HaubOJIbIIlee 3HAUYEHHUS BhIpake-
HUA \/5 sin x + cos x.

Brruucaure cos [arccos % + arccos O,SJ.

IV eapuanm

1.

Bruruucaure:
a) sin111°cos 21° - sin21°cos111°;
6) sin L cos an + sin an cos ~.

7 21 21 7

Yupocture BeIpa)keHUe
cos (8x — 2y)cos (x — 2y) + sin (5x — 2y) sin (x — 2y).

cos 23°cos 22° —sin 23° sin 22°
sin 19°cos 26° + sin 26°cos 19°

Briuuciaure

sin 56°cos 79° + sin 79° cos 56° u sin37°+cos37°
cos 66° cos 44° — sin 66° sin 44° 1 - cos 74° +sin 74°

CpaBHure

Haiinure HauMeHbIllee u HauOOJbIllee 3HAYEHUS BhIparke-
HUA sin x — \/5 COoSs X.

5
Briuucaure cos (arccos 0,6 — arccos 3 )
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C-33 dopmynsbl npuBeaeHns
ANA CUHYCAa U KOCHHYCQ

I eapuanm

1. YopocTture BmIpa>keHUe:

a) sin (5?“ +OL); 6) cos(3n +a); B) sin (7?“ - (x).
2. Bpruucanre 3cos (125+a) +2sin(17n — o), ecau sino =-0,2.

3sin (g - OL) — 2cos(m - )

3. Briuucaure ) , ecau tgo = 5.

2sin(n + o) —3cos(3?n—a

3cos 50° ~ 4sin 140° _
cos 130°

4. JloxkaXuTe paBeHCTBO 1.

I eapuanm

1. YnopocTuTre BrIpa>keHHe:

a) cos (52_1: - a]; 6) sin(3nt +a);  B) cos (2—“ + (X).
2. Broruucaure 2 sin (%—a] —5cos(17n — o), ecam cos o =-0,3.

3cos (g + a] + 2sin(n — o)

3. Beruuciaure ), ecau tga = 4.

2cos(m + o) — 3sin (3?“ +a

4cos 25° - 3sin65°
sin115°

1.

4. Joka>xuTe paBeHCTBO

IIl sapuanm

1. YopocTure BeIpakeHHe:

a) sin (225 - oc); 6) cos (5m + a); B) sin (— % + a).
2. Brurmumciure 4 cos (g?n+0cJ— 5sin(15n — o), ecim sino =-0,4.
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?..sin(:—3£ - a) —3cos(n — )
2
), ecau ctga = 5.

3. Briumciaure
3sin(n + o) — 2cos (%t +a

5sin 140°+ 4cos 130° _
cos 210°

1.

4. JloxkaxuTe paBeHCTBO

IV eapuanm

1. YuopocTtuTte BhIpaxKeHHe:

a) cos (g?n +a); 6) sin(bn + a); B) COS (—g - oc).

2. Borumnciaure 5sin (l_i;n_ +aJ —4cos(19x — a), ecu cos o = —0,3.

Zsin(—qﬂ + a) —3cos(m + Q)
2
J , ecau ctgo = 4.

3. Brrumciaure
3sin(x — a) — 2cos (g -

5co0s20° - 4sin110° _
cos 340°

4. JlokaXuTe PaBEHCTBO 1.

C—34 Cymma 4 pasHOCTb CMHYCOB M KOCHMHYCOB

I eapuanm

1. 3anuinuTe B BHAE IIPON3BEeNEHU:

a) sin 70° + sin 50°; 6) sin 70° — sin 50°;

B) cos 70° + cos 50°; r) cos 70° — cos 50°.
Hokaxure paBeHcTBO sin 200° + sin100° = sin40°.

Briuucaure sin in + sin I + cos T cos 7—“.
1 12 12 12

3anuinuTe B BUIe npoussedeHud sinl3°+sinlb5°+sinl7°.

AN o S

Jokaxxute paBEeHCTBO 1 +2s8in10°= 1.
2sin 50°

II eapuanm

1. 3anuinuTe B BUJAE NPOU3BEIACHU:
a) sin 80° + sin 40°; 6) sin 80° — sin 40°;
B) cos 80° + cos 80°; r) cos 80° — cos 40°,
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2.
3.

4.
5.

Hoxaxkute paBernctso sin160° — sin100° = — cos 50°.
Brrunciaure sin 13z + sin in _ cos s +cos .
12 12 12 12

3anuiuTe B BUAe npousBeieHus sinl19°+sin17°+ sin15°.

Jokaxxurte paBeHCTBO 2 sin 50° — 1 1

2sin 70°

II1 eapuanm

1. 3anumwuTre B BHZAE IIPOU3BEICHUS:
a) sin110° + sin 50°; 6) sin110° - sin 50°;
B) cos110° + cos 50°; r) cos110° — cos 50°.
2. Joxkaxkure paBeHcTBO cos 140°+ cos 80° = —+/3 sin 20°.
. 11n . T 8w 27
3. Brrumciaure sin — — sin — - cos — — cos —.
30 30 15 15
4. 3amnuinuTe B BHJe NPOU3BEACHUSA
cos110° + cos105° + cos100°.
5. doka’kuTe paBEeHCTBO —"/5—— -2sin10°=1.
2sin 40°

IV eapuanm

1. 3anumuTe B BUJAE NPOU3BEACHHUM:
a) sin130° + sin 10°; 6) sin130° - sin10°;
B) cos130° + cos 10°; r) cos130° — cos 10°.
2. JlokaykuTe paBeHCTBO c0s160° — cos40°= V3cos10°.
. 13n .0 10n 4n
3. Brruumcaure sin — - sin — + cos — — cos —.
42 42 21 21
4., 3anuimnTe B BUJE IIPOU3BEJEHUA
cos105° + cos100° + cyg 95°.
5. Jlokaxkurte paBeHcTBO 2 sin 70° — —3 =1
2sin 80°
C-35 Dopmynbl CMHYCOB U KOCMHYCOB

ABOMWHBLIX U NONOBMHHLIX YrNos

I eapuanm

1.

Beruuciaure:

a)ZSin—EcosE; 6) cos * — sin -~ || cos = + sin = |.
8 8 12 12 12 12

. . T
2. Briuucaure sin2c u cos 20, ecau sino = 0,6 u 3 <a < T
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2tga

3. JloxauTe paBeHCTBO sin2d =
a p 1+ tgla

ne Z.
4. Beruucaure: a) sin15° 6) cos 22°30'.

T
, €CJH a¢5+nn,

Lo o 3n
5. Brluucaure smE H COS > €eCJIM COS Ol = —, > <o<2;., o

0 | =

Il eapuanm

1. Brruuciaure:

a)2sinlcos—13-; 6) cos = — sin= ||cos = +sin = |.
12 12 8 8 8 8

2. Breruucsaure sin 2o u cos 20, ecau coso = 0,8 u 3 <o<2m.
1-tgla 2 b
3. JlokaskuTe PaBEHCTBO COS 20 = ——g—z—, ecJau o # 5 +7n,
ne Z. 1+tgca
4. Beruucaure: a) sin 22°30’; 6) cos15°,
5. Borumcaure sin < u cos g, €CcJI CoS Ol = — -1—, n<o< 3—“
2 2 8 2
IIT sapuanm
1. Beiuuciure:
a)2sin7—13cos1£; 6) coss—n—sins—7t cos5—n+sin5—n .
12 12 12 12 12 12
2. Beruucaure sin 20 u cos 20, ecaH sino = — 5 un<a< 3?“
2t
3. Hoxaxxute paBeHCTBO tg 20 = ] tgozn , €CJH O ¢§+nn,
azl+ nez. T
4 2
4. Beryucaure: a) sin 75°% 6) cos 67°30'".
5. Breluuciaure sin% H CcoSs %, €CJIH COS Ol = 1—1—, 3 <o < 2r.
1V eapuanm
1. Beruuciaure:
a)2sin5—ncos5~n; 0) cos7—1£—sin7—1t cos—7—n+sinzE .
12 12 12 12 12 12
2. Berymcaure sin 20 u cos 20, €CIH COS 0L = — 5 un <o < 3—2“-
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ctg?a—1

3. Ioka)xure paBeHCTBO ctg 20 = » €CJIH O, # nz_n’ ne Z.

2ctga
4. Brrumcaure: a) sin 67°30"; 6) cos 75°.
.o a 1 3n
5. BrrumcianuTe Sin — M cos —, eCIM cOSO = — —, T < o < =—,
2 2 18 2
C-36 NMpoussepeHus CMHYCOB U KOCMHYCOB

I eapuanm

1. 3anumure B BUAe CyMMBI MJIM Pa3HOCTH:

a) sin33°cos 27°; 6) cos47°cos 2°% B) sin 24° sin 6°.
2. Briuucawure:

a) sin 35° cos 25° — sin 20° cos 10°;

n 51 .. T . T
6) cos — cos — — sin — sin —.
36 36 9 18

II eapuanm

1. 3anumuTe B BHAE CYMMBI UJIM PA3HOCTH:
a) sin 35° cos 5°; 6) cos 37°cos 23°; B) sin 36° sin 24°,
2. Bsiuucaure:
a) sin 70° cos 65° — sin 25° cos 20°;
T T .. Tm . bm
6) cos —cos — — sin — sin —.
9 18 36 36

IIT eapuanm

1. 3anmumuTe B BHJAE CYMMBI UJIM Pa3HOCTH:
a) sin34°cos11°;  ©6) cos49°cos19°  B) sin 26° sin 54°.
2. Brruuciaure:

a) sin 26°cos 34°+ sin19°cos 11°;
n n .. bt .. ®w

6) cos —cos — — sin — sin —.
8 24 24 8

1V eapuanm

1. 3anumuTre B BHJAE CYMMBI MJIU Pa3HOCTH:
a) sin 32°cos13; 0) cos41°cos11°%; B) sin41°sin16°.
2. Brruucawure:
a) sin 25°cos 5° + sin 20° cos 40°;
51 T .. .. X
6) cos —cos — — sin — sin —.
24 8 24
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Cc-37 dopmynbl ANng TGHIeHCOB

I e6apuanm

1
1. Brruuciaure tg(a +p) u tg(a — B), ecom tgo = %, tgP = s
2. Bprumciawure:
tg 48°— tg18° 6 tg21°+ tg39°
1+ tg48°tg18°’ 1- tg21°tg39°
3. MoxkaXuTe PpaBeHCTBO tg3a — tg 20 + tg20 — tga _ 2tga

1+ tgdatg20 1+ tgatga
OJIA TeX O, OJA KOTOPBIX OMpeJeJeHEl ofe ero 4acTH.

4. Borumcaure tg 20, ecaun tgo = %

5. Briuncaure tg 75°.

II gapuanm

1. Beryucaure tg (o + ) u tg (o — B), ecam tga = %, tgB = —(1;
2. Briuuciaure:

tg87°— tg27° : 6 tg16°+ tg14° ‘

1+ tg87°tg27° 1-tgl6°tgl4°
tgda — tg3a + tg 3o — tg2a
1+tg4otgdo 1+ tg3otg22a
JJIsT TeX O, JJIA KOTOPHIX OIpe/ieJieHbl o0e ero 4acTu.

4. Briuucanre tg 20, ecau tgo = l.

3

3. JlokakuTe paBEHCTBO =2tga

5. Brruucanre tg105°.

IIT sapuanm

.

1. Brruucaute tg (o +B) u tg (o — B), ecn tgo = %, tgp = %

2. Beruuciaure:
1g94° — tg64°
1+ tg94°tg64°’

6) tg43°+ tgl7° )
1-tg43°tgl7°
tgbo — tg3a + tg3a — tga
1+tgbatg3da 1+ tg3atga
JJId Tex O, AJsA KOTOPBIX ompefielieHbl o0e ero 4acTH.

3. IokaskuTe paBEeHCTBO =2tg 2a
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4.
5.

Brryucaure tg 40, ecau tgo = %

Breruucaure tg 5—“.
12

IV eéapuanm

1. Berumucaure tg (o +p) u tg (o — B), ecau tgo = %, tgp = %
2. Briuuciaure:

a) tg92° - tg32° 6) tgll°+ tg19°

1+ tg92°tg32°’ 1-tgl1°tg19°’
3. HoxaxxuTe paBeHCTBO tg6a - tg da + tgdo —tg2a _ 2tg 20,
1+tgbatg4a 1+ tgdotg2a

AJA Tex O, AJA KOTOPHIX olpefeeHbl obe ero 4acTH.
4. Bruruucaunre tg 4o, ecau tgo = %
5. Brruuciaure tg ﬁt—
C-38 TpuroHomeTpuueckue GyHKLUM

I eapuanm

1.
2.

3.

ITocTpoiiTe rpadur GpyHKIMU y = sin x.
. X
Onpenenure IPOMEXKYTKHU BO3PACTAHUA QYHKIUH y = sin 3"
JlokaxuTe 4eTHOCTh (MM HEYETHOCTh) QYHKIIUH
Yy = sin3x — sinx.

Onpepenure riaaBHbi nepuos GyHkuu f(x) = 2 sin % coSs %

5. Omnpenenure HanGoJbIIee U HANMEHbIIee 3HAYCHUA (PYHK-

6.

nun f(x) = 5cos®Tx + 3sin?Tx.
|sin x| + sin x

ITocrpoiiTe rpadux pyuriuu f(x) = 5

II e6apuanm

1.
2.

3.

ITocTpoiiTe rpaduK GYyHKIIUK Yy = COS X.

x
OnpepesnnTe IPOMEXKYTKH BO3pacTaHUuA GYHKIIUY i = COS 7"

JlokakuTe 4eTHOCTb (MJIM HEYETHOCTh) QYHKIINHU
Y =cos 5x — cos 3x.
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5.

6.

OnpeaenuTe riIaBHBIN nepuoia QYHKIHUU
X . X
f(x) = cos® < — sin® =,
2 2
Onpenenure Hanﬁonbmee n HaUMeHblllee 3HAYEeHUS (pyHR,-
nuu f(x) = 2c0s26x + 5sin?6x. 3
|cos x| + cos x

ITocTpoiiTe rpadbuk GyHKIMU f(x) = 5

III éapuanm

1.
2.
3.
4.
5.

6.

IlocTrpoiite rpaduk dyHxrnum y = tgx.
OmnpenennuTe IPOMEXKYTKHU Bo3pacTauudA GyHKIUU Yy = tg 2x.
Hoka)XuTe 4eTHOCTh (MM HEYEeTHOCTh) PYHKIMU
y =sin4x + sin 2x.

Onpenenute raaBHBIH nepuos GyHKIUHK

f(x) = sindxcos3x — sin3xcos 4x.
Onpenenute HauboJIplllee 1 HaMMeHbIIlee 3HaUeHUA DYHK-
mun f(x) = 14cos®21x +11sin?21x.

TlocTpoiite rpaduk byHKUUMN f(X) = _sin2x

2|sin x|

1V eapuanm

1. ITocrpoiite rpaduk byHKIUH Yy = ctg x.
2. OmpepenuTe NPOMEXYTKH yObIBaHHA (GyHKUIuU y=ctg3x.
3. Hokaxure 4eTHOCTH (MJIH HEUETHOCTH) (PYHKIIUU
Yy =cos 7x + cos 3x.

4. Onpepenute TJIaBHBIN nepuod GYHKIIUH

f(x) = cos 3xcos 2x + sin 2x sin 3x.
5. Onpepennte HauboJsbIllee U HAaUMEHbIlee 3HAYCHUS (PYHK-

nuu f(x) = 12c0s222x +10sin%22x. _
6. Ilocrpoiire rpadur byHruun f(x) = M
2|cos x|

C-39 TpuroHomeTpuueckme ypasHeHus
I e6apuanm
Pemure ypaBHenue (1—4).
1. a)sinx=1; 6)cosx= ——23; B) sinx = —;—; r) cosx = ?
2, a)tgx=-1; O)ctgx= \/5; B) tgx = —i3_3—.
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. 1 1 1 T
3. a)sinx==; 6)cosx=--; B)tgx==; r)cosx=—.
) 5 ) 5 ) tg p ) P

4. sinx+2sinxcosx —4cosx—-2=0.

II sapuanm

Pemure ypaBHenue (1—4).

1. a)cosx=1; 6) sinxz—g; B) cosx:%; r) sinx=—§3—.

2. a)ctgx=-1; 0) tgx-—-\/g; B) ctgxz—is_?i.

1 . 1 1 n
3. a)cosx==; 06)sinx=--; B)ctgx=—; r)sinx=—.
) 5 ) 5 ) ctg p ) p

4. sinx—-2sinxcosx +4cosx—-2=0.

IIT sapuanm

Pemure ypaBaenue (1—4).

1. a)sinx = -1; 6)cosx=1/é_2-; B)Sinx=—%; r)cosx=—£.

2. a)tgx=1 6)ctgx=—3; B) tgx:-“;’.
. 1 1 1 n
3. a x=—=6 == t =—-=; sx =——.
)} sin 7 ) cosx 3 B) tgx 5 T) co 2

4. 2&sinx+ 2sinxcosx—-cosx—-2=0.

IV eapuanm

Pemnure ypaBuenue (1—4).

1. a) cosa = —1; 6) sina = Q; B) cosQ = —l; r) sina = —[31.
2 2 2
2. a)ctga=1; 6) tgo =- 3;B)ctga=?.
1 . 1 1 . T
. a=—=;0 o==; tgo = —=; r) sina = ——.
3. a) cos s ) sin = B) ctg 5 ) 2

4. 2J§sinx— 2sinxcosx +cosx—2=0.
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C-40 3ameHa HEeM3BECTHOroO NpMU pPeLUeHMUM
TPUrOHOMETPUHYECKMX YPOaBHEHUMH

I eapuanm

Peniure ypasaenmne (1—5).

1. sin (2x — E) =0.
3

3. sinx+38sinx-4=0.

5. ctg3x +ctg?x+2ctgx+2=0.

I éapuanm

Pemiure ypaBaenue (1—5).

1. cos (3x - -75) =1,
3

3. cos’x+4cosx+3=0.

5. tg3x— tg?x+2tgx—-2=0.

IIT sapuanm

Pemrure ypaBaenue (1—5).

1. sin(2x+£) = —1.
3 2

3. 2sinnx +5sinnx~7=0.

5. tg3x—tg?x-4tgx+4=0.

IV eapuanm

Pemnrte ypasrenue (1—5).

1. cos (3x+£} = —ﬁ.
6 2

3. 3cos? nx +4cosmx -7 = 0.

5. ctg3x+ctg2x— 9ctgx-9=0.

. ctgx +

. ctgx +

. cos’x+8cosx+2=0.

. tgx+———6=0.

tgx

. sinx+5sinx+4=0.

+5=0.

ctgx

2

. cos‘’x—3cosx—4=0.

— —-6=0.
2ctgx -1

. sin’x - 5sinx—-6=0.

. tgx+——4—+5=0.

3tgx +2
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C—41 NpumeHeHne TpuroHomerpuyeckux ¢popmyn
NpU pelleHMn YPaBHEHUH

I e6apuanm

Pemure ypaBuenue (1—35).

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.

II éapuanm

Pemure ypaBHenue (1—5).

1. 2sin®x+5cosx+1=0. 2. sin3xcosx = sinxcos 3x.
3. cos2x—cosx=0. cos (0,51 + 2x) + sinx = 0.
5. sin*x +cos2x =1.

L

IIl éapuanm

Pemmure ypaBHenue (1—5).

1. 2cos?nx +sinmx—1=0. 2. sin*x +cos*?

x—cos2x =0,5.

3. cos2x +3sinx+1=0. 4. cos (1,5t — 2x) — cosx = 0.
5. cos(Zx +%]cosx - sin(Zx +%)sinx = ——‘/22.

1V eapuanm

Pemure ypaBHenue (1—95).
1. 2sin®nx—cosmx—1=0. 2. sin*x+cos*x+cos2x=0,5.
3. cos2x +3cosx—-1=0. 4. cos(1,5t +2x)—cosx =0.

5. cos(4x - E)cosx + sin (4x - EJ sinx = — [2—
4 4 2
C—42 OanHopoAaHble YPOBHEHUN

I e6apuanm

Pemure ypasHeuue (1—4).
1. sinx +5cosx = 0.
2. sin2x — ~/§cos 2x = 0.

3. sin?x +2sinxcosx — 3cos?x = 0.
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4. 6cos’x +4sinxcosx = 1.
5. OmpezenuTte Bce @, IPH Ka)XJOM M3 KOTODLIX YDaBHEHHE

sin®x + 6 sin xcos x + acos®x = 0

He UMeeT pelIeHHud.

Il eapuanm

Pemure ypaBHeHue (1—4).

sinx — 5cosx = 0.

sin 2x + /3 cos 2x = 0.

sin®x + 3sinxcos x — 4cos?x = 0.
5cos?x +3sinxcosx = 1.

Onpe;ermTe BCe a, IPpH KaXXJO0M M3 KOTODBIX YpaBHE€HHE
2

A

sin®x — 4sinxcosx +acos®x =0

He MMeeT PEIIECHUd.

IIl eapuanm

Pemurte ypaBHeHnue (1—4).

2sinx +3cosx = 0.

V3 sin 2x — cos 2x = 0.

sin?x — 5sinxcosx +4cos?x = 0.

3cos?x + 5sinxcosx = —1.

Omnpegesivre Bce @, IIPU Ka'KAOM M3 KOTODBIX ypaBHEHHE

AN

sin’x + 5sinxcosx +acos’x =0

He MMEET PelueHudA.

IV eéapuanm

Pemnnre ypasuenune (1—4).
1. 2sinx —3cosx = 0.

2. \/E_B sin 2x — cos 2x = 0.
sin®x — 4sinxcos x + 3cos
2cos?x +4sinxcosx = —1.

Omnpegnenure Bce a, IPH KaXAOM U3 KOTOPBHIX ypaBHEHMe
2

2x=0.

ok o

sinx — 8sinxcosx +acos?x =0

He HMeeT DEIIeHHdd.
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C—-43* TpuroHomeTpuueckue HepaBEHCTBA

I sapuanm

Pemute HepaBencTso (1—4).

. a) sinx>—%; 0) cosx<3’;—§; B) tgx>\/§.

a) sin(x +£J < @; 0) cos(3x — 2—“] > —l.
3 2 3 2

2cosx + \/ésinx > 2.

OnpenenuTte Bce @, NIPH KaXJOM M3 KOTOPBIX HEPaBEHCTBO
4sinx + 3cos x < a UMeeT XOTs OBl OJHO pelIeHHe.

II sapuanm

Pemrure HepaBeHcTBO (1—4).

1.

2.

3.
4.

a) sinx<—%; 0) cosx>3/22; B) tgx<w/§.
a) sin(x - E) > ﬁ; 6) cos(2x + E) < —Q.
3 2 4 2

2sin?x — cosx > 2.

Onpenenure Bce a, IPH KaXKJOM M3 KOTOPBIX HEPaBEHCTBO
3sinx — 4cos x < a umeeT XoTa OBl OAHO peMIEHHE.

III eapuanm

Pemure HepaBencTBO (1—4).

1.

ol

V2 V5 '
3

a) sinx>—?; 0) cosx<?; B) tgx >

2n 3n

. a) sin(3x——)>1; 0) cos(2x+-)< __.‘/_E_.
3 2 4 2

4cos’x — (2V2 - 2)sinx > 4 - V2.

Onpepenure Bce a, IPH KaXJAOM M3 KOTOPBIX HEPaBEHCTBO
5sinx +12cosx < a —1 He uMeeT peHIeHUH.

1V eapuanm

Pemure HepaBeHCcTBO (1—4).

1.

V3

a) sinx>——2—; 6) cosx >

oJ&
o8

; B) tgx <
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n)>~/§ 2% ;

2. in|3x — = - 6 2x +— | < —=.
a)s1n(x 4 p )cos[x 3)

3. 4sin2x+(2w/§ —2)cosx > 4 - V2.

4. OmpepenuTe Bce @, IPHU Ka*XJOM M3 KOTODPbIX HEPaBEHCTBO
5sinx —12cosx < a +1 He UMeeT pelIeHUH.

C—44* BeesieHne BCNOMOrarenbHOro yrna.
3ameHa t = sin x + €Os x

I eapuanm

Pemute ypaBHenue (1—2).
1. sinx — «/gcosx = —1.
2. sinx+4sinxcosx +cosx =1.

Pemnre HepaBeHcTBO (3—4).
3. 2cos®x + 2«/5 sinxcosx > 1.

4. 3sinx - 3cosx +2sin xcos x > 3.

5. Onpepenure Bce a, MPH KayXJOM K3 KOTODPBLIX YpaBHEHHE
5sinx —12cosx = a +1 umeeT XoTA OBl OZHO pemIEHHE.

Il sapuanm

Pemnre ypaBHenue (1—2).

1. sinx+J§cosx = -1.
2. sinx+4sinxcosx —cosx = —1.

Pemmnte HepaBencTBo (3—4).
3. 2sin’x + 2J§ sinxcosx > 1.
4. sinx+cosx—-2sinxcosx > —1.

5. OmpepennTte Bce a, IpHU Ka>XKAOM M3 KOTOPHIX YpPaBHEHHE
5sinx+12cosx = a — 2 uMeeTr X0TA OBl OJIHO pellleHUe,

III sapuanm

Pemnre ypaBHenue (1—2).
1. sinx ++V8cosx =1.
2. bsinx+4sinxcosx +5cosx = —5.

Pemure HepaBeHcTBO (3—4).
3. 2\/§cos2x +2sinxcosx > \/5
4. sinx—-cosx —2sinxcosx < 1.

5. OmnpepesnTe BCe @, NPH KaXAOM M3 KOTOPHIX YpaBHeHUE
12sinx — 5cosx = a + 3 umeeT XOTs1 GBI OHO pellleHHe.
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IV e6apuanm

Pemurte ypaBHeHme (1—2).

1. sinx —+/3cosx = 1.

2, 5sinx+4sinxcosx — 5cosx = 5.
Pemute HepaBeHCcTBO (3—4).

3. 23 sin%x + 2sinxcosx > /3.

4. 3sinx +3cosx +2sinxcosx < —3.

5. Onpegesinte Bce a, IIPU KaXJOM K3 KOTOPBIX ypaBHeEHHE
5sinx +12cos x = a — 4 uMeeT X0TA OBl OJHO pellleHUe.

C—45* 3ameHa HEeU3BEeCTHbIX
NPU pelueHUUu CUCTEM YPABHEHUH

I 6apuanm

Pemrure cucremy ypaBHeHuii (1—4).

2x-38y =5 83X L 6x+3y=9
1. x+2 2.{ 2x+y
y
3*+2 2 "=90. 12.13%*7¥ 413 = 13472,
5 + 2 -6
3cosx +siny = 0,5 Jer-38 Jy+1
3. . 4. <
2cosx - siny = 2. 3 2 _o
L\/Jc—3 ﬁ/+1
Il 6apuanm
Pemnte cucremy ypaBHeHui (1—4).
3x—4y =1 2X_ 4 15x-5y =1
1. >*7_, 2.¢3x-y
2*+2 2 '=16. 11-123% Y 412=12%"%,
4 8 _g
4sinx +cosy =1 4 Je+2 Jy-1
. . . 9
3sinx +cosy = 2,5. 2 _,_3 _g3
Je+2 Jy-1
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I11 eapuanm

Pemure cucremy ypaBHeHui (1—4).

x-1

=9.

3x+2y =3
1.
3¥-2.83 2

3 3sinx +2cosy = 0,5
" | 2sinx - 3cosy = —4.

IV eéapuanm

2.

<

+ =
) Je-1 Jy+2

[ 4x - 5y
5x-Ty

4. 55x—7y+ 5= 510x—8y.
3 2

+10x - 14y = 4

12

5 3

- =1L
Je-1 Jy+2

Pemiure cucremy ypaBHeHui (1—4).

x-3
2v-3.2 2

+y

4x+3y =8
1.
=4,

3cosx +4siny = 2,5
" | 4cosx — 3siny = 5.

2.7

\/x+2_\/y—3=
) 3

5% ~4Y L 19x—15y =11

4x — S5y
6- 74x—5y+ 7 = 78x—10y
3 2 7

2

= 22,
| Vx +2 +Jy—3




paznen Wl

KoHTponbHbie pa6oTtbl

K—1 I gapuanm

1. VYmopocture BBIpajkeHUe 28a 5+ 8 __4 : 1 .
a-b b-a a+bd 5a - bb

2. Peuiute ypaBHeHUe 22x +3 _ §_3 = 0.

x“-2x x°+2x
3. PemuTre HepaBeHCTBO:
p— 2_
a)(x 2)(x+2)<0; 6)x2 10x+25>0
x—-3 x“—4x —12
4*, a) YOopocTuTe BhIpaXKeHUEe ( 21 + 21 J: n2+ 3 .
n“"-n n°+n n“-1

6) Hailigure 3HaUueHMe ITOJYyYEHHOT'O BhIPaKeHUA npu nn=—1.
5%, IlokakuTe CIpaBeAJIMBOCTh HEPABEHCTBA:

a) x> +y?—2x +4y +5> 0;

6) x*— 3x2—2x+6 > 0;

B) X2+ 2x + ——— > 0.
x“+2x +2
6*%. Pemrute ypaBHeHne x*— x3-3x2+4x-4=0.

7*. K aBysHauHoMy uucay npunucaau uudpy 1 cHauaja cropa-
Ba, IIOTOM CJIeBa, MOJYYHJIHNCH ABA YHCJIA, PA3HOCTh KOTO-
peix paBHa 234. HaiiaguTe 3TO ABy3HAYHOE YHCJIO.

K—1 II apuanm

6a 2 3 ] 1
3 5~ + . .
a’-»b a+b b-a 4a + 4b
2x+4_ x—4

xz—x x2+x

1. ¥YnpocTure BrIpa’keHue [

= 0.

2. PemuTe ypaBHEeHHe

3. Pemnrte HepaBeHCTBO:

(x-2x -9 6) x*—~8x + 16 >0

a Z
) x+3 x2-3x -10
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1

4%, a) YopocTuTre BhIpa)KeHHE ( 1 _ ): n-2

n?-1

6) Haiignte 3HaYeHHe OJYYEHHOTO BhIipakeHust npu n=—1.

nz—n n2+n

5%, Jloka)kuTe CIIpaBeAJHBOCThL HEPaBEHCTBA:
a) x> +y®—4x+2y +5 > 0;
6) x*- 5x%— 2x +11 > 0;
1

B) x2—2x+2—>0.
x—-2x+2

6*. PemuTe ypaBHEeHHEe xt+x3-8x2-9x-9=0.

7*. K nBysHauHoMy 4ucCJy npunucaau nudpy 4 cHauaja cipa-
Ba, IOTOM CJIeBa, IMOJYYHJINCH JBa UHCJIA, PA3HOCTHh KOTO-
peIX paBHa 432. HaliguTre 3T0 JBYy3HaYHOE YHCJIO.

K—-1 IIl é6apuanm

10a 5 4 3
1. VYuopocrure Belpaxkesue | —— + — : .
a’-b b-a a+b) a+bd

2x + 7 x-1
2. Pemwunrte ypaBHeHHe > - = =
x°+2x x“+6x+8

3. Pemnrte HepaBeHCTBO:

2_.
a)(x+1)(x+3)<0; 6).x2 4.1:+4>
x -2 x‘—x—-20

0.

1, 1)_n+2

2 n?-2n

4*. a) YopocruTe BhIpayKeHHE | —;
n“-3n+2 n°—-n

6) Haiinure 3Ha4YeHUE MOJIyYEHHOrO BHIPAYKEHUS OPHU 11 = 2.

5% JlokasKHUTe CIIpaBeNJIMBOCTL HEPABEHCTBA:
a) x>+ y2—6x+4y +13 > 0;
6) x*+13x%— 6x+6> 0;

B) x2+3> ,/x4+ 6x2+8.
6*. Pemute ypaBHEHHEe xt+4x3-2x2-12x+9=0.

7*. K Tpex3sHa4yHOMY 4YuHCJly Opunucanu nudpy 3 cHauyaaa
cIpaBsa, IIOTOM cCJI€Ba, MOJYUYHJIUCH JBA 4YHUCJIa, PA3HOCTDH
KoTophix paBHa 3114. HaiiaguTe 5TO Tpex3HauHOE YMCJIO.
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K—1 IV e6apuanm

-4a 2 3 2
1. VYopocrure BhpaskeHue | ——; + - : .
a-b" a+b b-a) a-b
2x +6 x -3

2. PewnTe ypaBHEHHE —; - — =
x“+x x“+3x+2

3. Pemwurte HepaBeHCTBO:

— 2_
a)(x+1)(x 1)<0; 6)x 6.1c:+9>0

x+ 4 x’—4x -5
1 1 n-3
4%, a) YapocTuTe Bbipa’keHUe - : .
) P P (n2+n n2+3n+2] n®+ 2n

6) HaiiinTe 3HaueHHe MOJYUY€HHOro BuIpakeHusa nupu n = 0.

5%, JlokaKHUTe CIpaBeAJHBOCThL HEpaBeHCTBA:
a) x2+y’+4x -6y +13 > 0;
6) x*+10x%*— 4x +14 > 0;

B) 2+4> 1/x4+ 8x2+15.
6%, PemnuTe ypaBHeHHe xt—4x3-2x2+12x+9=0.

7*%. K Tpex3aHauHOMY 4YHCJYy OpHOHcAaAH IHuPpYy 2 cHaudaja
cIpaBa, IIOTOM CJieBa, IOJYYHJIHUChH JBa YHUCJA, PA3HOCTh
KOTOpHIX paBHa 4113. Haligute 3TO Tpex3HayHOe HYHCJIO.

K—2 I 6apuanm

1. BepHO JHM paBeHCTBO:
a)42'=2; 6)43'=-3; BY(9i=4 nris'=-5

2. WNasbaBbTech OT MPPAIlMOHAJNILHOCTH B 3HAMeHaTeje ApoOu:
3 6 3
a) —; 06) —/——; —_—
) /5 ) 36 +1 ) 316 +3[4 + 1
3. Bruiuucaure:
a) ‘{/3122+2-312-313+313Z;
6) 3/19873—3.19872 .987 + 31987 - 9872 9873

4. VYuopocTuTe BBIPaXKeHHE (% - %)(% + %)(\/E + ,/3).
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5%,

6*.
7*.

3 _4 2 agr 4
Beruucaure \/E? \/a+———£_\/§ J2_5 \/5

. 4/ 3 I
Haiigure sHaYeHMe BBIPAXKEHUA X 3 X+ X mpu x = /4",

BesocunequcT M Ieriexoj OTIPABUJINCH OJHOBPEMEHHO U3
nyHKTa A B nyakt B. CkopocTs Besocunenucra Oblia
B 2 pa3sa 0oJibIlie CKOPOCTH IIeNIeX0a, HO B IIYTH OH cAejaj
OCTAQHOBKY [IJIf YyCTPaHEHHA IIOJIOMKH BeJIOCHIIe[a U I03TO-
My B OyHKT B npu6bL1 JUIIb HA 5 MUH paHBbUIE IIeIlexoha,
KOTOpPbIN Ha Bech myTh 3aTpatuia 40 MuH. CKOJIBKO MUHYT
BeJIOCHINEeHUCT YCTPAaHAJ IIOJIOMKY Bejocuiena?

K—2 Il apuanm

5%,

6*.
7*.

Bepno 11 paBeHCTBO:
) Y3 =-3 VY4 =4 »Y5°=5 Y6 =-
?

HN3baBbTECH 0'1‘3 MppanMOHAIBHOCTA B 3HAMeHaTelle ApPOOuU:
Breruucaure:

a) 4/8002— 2-800-175 +175%;

6) 3/7893+3.789% . 211+ 37892112+ 211%,

YrnpocTute BHIPAXKEHHE (\/; + JZ)(‘i/Z - 4\/;)(4\/; + 4\/;).
3 _ 4 4 4 4
Brruuciaure 312 7625 + ——Jg ) \/% + \/Z

. 4{ 5
Haiigute 3HaueHUe BBIPA’KeHUS xw/x 3/x npu x = V27 4,

BesocunegucT 1 MOTOUHMKJIMCT OTIIPABUJINCHL OXHOBPEMEH-
HO U3 nNyYHKTa A B nyHKT B. CKOpPOCTh MOTOIIUKJIHCTA ObljIa
B 3 pasa 0oJbllle CKOPOCTH BEeJIOCHIIEANCTAa, HO B IIyTU OH
chejay OCTAaHOBKY JJIsi YCTPAHEHUs MOJOMKH MOTOIIUKJIA
¥ [I0O3TOMY B ONYHKT B npubsii Ha 5 MUH mO3e BeJIOCUIIE-
AHCTa, KOTOPHIM Ha Bech nyTh 3aTpaTui 60 muH. CKOJIBKO
MHUHYT MOTOIIMKJIMCT YCTPAHAJI IOJOMKY MOTOLIMKJA?
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K—2 IIl éapuanm

1. Bepno nu paBeHCTBO:

a) 10/ 410 _ 4 6) 10((_5)10 = 5;
B) 'Y6'° = —6; r) 'Y = —72
2. H3b6aBbTech OT HPPAIIMOHAJILHOCTH B 3HAMeHaTeJe APO6u:

2) %; 6) ‘F 3

B) 0.
/6 +1 ) 3/49 +3[7 +1
3. Bruluuciaure:

a) 4/2002%+ 2-2002 - 498 + 4982;
6) 3/20013- 3.20012 .189 + 3-2001 -189%— 1893
4. Yupocture BHIpa)keHHe
(&/a - 4/b)C[a +5[ab +3[b)(Ja +b).

5%, BeluucaUTe

Y7533 (45)" + izl — V19 - VB
6*. Haiigure 3HaUeHNE BHIDAXKEHUA ‘/x“ x./x npu x=11\/1258.

7*. MoropHas JoAKa OPOXOAUT PACCTOSHHE MEXKAY OIPUCTAHSA-
Mu A ¥ B no teuenno pexn 3a 20 MHUH, a IPOTHUB TeYE€HUA
3a 1 4. Bo cKoJabKO pa3 coG6CcTBEHHAsA CKOPOCTh MOTOPHOM
JoaKM O0JbIle CKOPOCTH TEUYEHUS pPeKu?

K—2 1V e6apuanm

1. BepHO 1M paBeHCTBO:
a) §/5% = —5; 6) /6% = 6;
B) Y2 =-1; ) Y-8°-=
2. HNsbaBbTeECh OT nppaunona_m,noc'rn B 3HaMeHaTeJe apobu:
a2 6 YT
Yo Vmor P iEe_te a1 'o;r 1
3. Broruuciaure:
4 2 2,
a) \/2001 —-2-2001-401 +401°;

6) 3/17993+3-1799% - 203 + 3-1799 - 2032+ 2033,
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5%.

6*.
7*.

anoc'rn're BhEIDaXeHue
Wx = JEx +8y)Cfx - Yxy + 3.
Briuucaure

3/48 - 3(3.(3/4)? 1 6/25 — 8/36.
VD + e V28
Haiignte 3HaueHNe BHIpaXKeHUs 3\fx\/x4\/; opu x = 13/278,

MoropHasa j0AKa IPOXOAUT PACCTOSHHE MEXKAY IPUCTaHA-
MU A 1 B 110 TeYEeHHUIO PeKH 3a 25 MHH, a IPOTUB TeUYEHUS
3a 50 MuH. Bo cKoJIBKO pa3 coGCTBeHHaA CKOPOCTH MOTOP-
HOM JIOAKHU 6OJIbIIle CKOPOCTH TeYEeHHUS PeKHu?

K—3 I eapuanm
1 1)6 2
S = 5
1. HaiiguTe 3HaYe€HHe BHIPAXKEHUS (az -a3) opH a = (g—) .
1 3
2 .04
2. Brruuciaure 32 92 .
23 . 43
3. IloctpoiiTe rpadmk (GyHKIHH H OEepPEYHCIHTE CBOMCTBA
9TON (PYHKIIHHN: .
a) y = 2%; 6)y=[1J .
3 1 1
2 2
4. VYnopocTuTe BbIpasKeHHUe ; 2 -+ 12 T ] ud 1l y T
3
( 1 _1)2 4
x3+x3) -2
5%, YopocTuTe BLIpayKeHue 5 -x H HaHgHuTe
1 1
(x3 -x 3) +2
ero 3gaueHue npu x = 0,9919.
6%, BeluncanTe npezaes mocjaefOBaATEIbHOCTH:
3_ 2 2
a) lim -t -4, g j, 3+l
n—+00 3n° + 11n° + 1 n—-+o0o 0+ n°+1
B) lim G/n+1-3/n); 1) lim @+5n+4n®-3nd).
n— +oo n— +oco
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7*. BeJIOCHHe,lII/ICT 1 rnemexoj OTIPaBUJINCE OJHOBPEMEHHO M3

IIYHKTOB A U B HaBcTpeuy APYT APYry M BCTPETHJINUCH Yepes
HEKOoTopoe BpeMA. Eciu GBI OHU OTIIPABUJINCH OJHOBPEMEH-
HO U3 TeX Ke NIYHKTOB B OZHOM HAIIpaBJIEHUU, TO, OJIS TOrO
4TOObl AOTHATH IelIeXoja, BEJOCHIEAHUCTY IOTpPeGOBAIOCH
6b1 B 5 pa3 GoJsiblre BpeMeHH, YeM OHHU IOTPATHJIU IO BCTpe-
YU IIPHU ABHKEHUU HABCTPeUy APYr Apyry. Bo cKoisKO pa3s
CKOPOCTBH BEJIOCHIIEAUCTA OOJIbIIIe CKOPOCTH Ileriexona?

K—-3 II é6apuanm

2

1 1)\12 2
. 14 .3 3|
1. HaiiauTe 3HaueHUe BeIpasKeHusa \a? -a npua=|—|.
s 4
2 .44
2. Bsiuncaure ——;-.
93 .33
3. IlocrpoiiTe rpaduK QYHKIHUH M IEPEUYUCIATE CBOMCTBA
9TOM PyHKIUM: x
x. _ 11
a)y=3"; 0)y-= 5
1 1
3 3 2—x 2
4. VYmpocTuTe BBIPAXEHHE |~ + —— Y —
x4+y4 x4_y4 4x 4y2
_3
1 1y 1
xt—x4)+2 .
5%, YnpoctuTre BhIpa’kKeHHe - x U HalguTe

65
€ro 3HauyeHWe IPHU X = —

81"
6%*. BrlunciauTe mpenes MocjJaeS0BATEIbHOCTH:
O lm s O T
B) lim (Yn- 3/n-1); r) lim (14-n+3n?-2n?).

7%, MOTOIIUKJIMCT U BEJOCHIIEAUCT OTIPABUINCHL OJHOBPEMEH-

HO U3 NYHKTOB A m B HaBCTpeuy ApPYr APYry U BCTPETH-
JHUCBh Uepe3 HeKoTopoe BpeMmsAa. Ecam 66l OHM OTIPaBUJINCH
OSHOBPEMEHHO M3 TeX K€ IIYHKTOB B OQHOM HaIllpaBJIeHUH,
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TO, OJS TOT'O YTOOBI JOTHATH BEJOCHUIIEAUCTA, MOTOIUKJIN-
cty morpeboBasock Obl B 2 pa3a 6oJibllle BpeMeHH, 4YeM
OHM TOTPATHUJH A0 BCTPeYM NIPH ABUXKEHHH HaBCTpeuy
Ipyr apyry. Bo cKoJbKO pa3 CKOpPOCTh MOTOIMKJIHCTA
foJIbIlIe CKOPOCTH BeJjiocureaucta?

K-3 I11 eapuanm

1 30
. 2.3 1
1. HadfguTe 3HayeHWe BbIPpaKEHHUHA \a* :a npu a = 3 -

2. Briuucaure -2——

3. IlocTtpoiiTe rpadmk (GYHKIMH U IepedYrc/INTe CBOMCTBa

aToil PyHKIHUU:
X

1
a)y=4% ©6y=|-|.
5
12
9x 3y 3
4. YupocTure BhIpakeHUe - 2 — +— 2 —|: 4’; Y .
xg + yg xg - yg x_g — y_g
s -1 1\ -3
x+yx+x3 =
5%, YopocTure BBIpakKeHHe + 28

1 1
(3\/;+x 3 +1)(§/;+x 3—1)
U HaiguTe ero sHauenwue npu x = 0,125.

6%, BpiuuciauTe mpezes II0CJAef0BATEeILHOCTH:

. —4n®+2n%-1 . -3n*+ 4n
a) lim 3 5 6) lim 9.3 k.2, 11°
n—+o0 3n°+n°+11 n—+oco 2n° + 5n° + 11
B) lim (3/2rn+1 - 3/2n); r) lim (1 +3n+5n%-7n3).
n— +oo n—+oo

7*%. Yerbipe yyeHHUKa, paboTas COBMECTHO C OJHHAKOBOI MpPO-
M3BOJMTEJIBHOCTBHIO, BBINOJHUJIMN 3aJaHue 38 HEKOTOPBIH
cpok. OguH MacTep M OOUH yYeHHUK, paboTas COBMECTHO,

BBIIIOJIHUJIH GBI 3TO 3aJaHHe 3a 5 TOT'O K€ CpPpOKa. Bo ckoJb-

KO pa3 IIPOM3BOAUTEJBHOCTh MacTepa 00JIbIlle IIPOHU3BOAH-
TeJIbHOCTH YYEeHHuKa?
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K-3 IV 6apuanm

1 1 20 _z
1. Hai#igure 3HaueHHe BhIpaKeHUA (a 4. az) upu a = [lio] .
3 1

22 .6 2
I
9 6.36
3. IlocrpoiiTe rpadpumk (PYHKOMM M IOEepedyHC]IUTe CBOHCTBa
aTOM DYHKIUHU:

a) y = 5%; 6)y=(1J-

2. Broiuucaute

4
21
9y 3y 3
4. Yupocrure Bmpamenne{ 13 - - 13 1}: J; Y R
x3-y3 x3+y3 x3-y3

1 4
4\/?+‘§/;+x4 4
1 1 V=
(Wr+xt41)zexa-1)

U Ha¥purte ero 3Hauenue npu x = 0,0125.

5%, YuopocTure BeIpa)keHHe

6*. BelunciuTe npezes mocjefoBaTelIbHOCTH:
-38n*+n?-2 . n*+3n%+ 4n
a) lim _2; 6) lim —
n— +oo 4n 10n° + 3 n—s+oo =2n°+ 10

B) lim é/3n -3[3n-1); r) lim (5- 7n+3n®-2n3).
n— +oo

n—+

7*. Ha deThIpex cTaphIiX CTaHKaX, paboTalolIMUX COBMECTHO
C ONMHAKOBOH IPOM3BOJAMTEJBHOCTHIO, BHINOJHHUJIHA 3aja-
HHE 3a HEKOTOPHIHA cpok. Ha ofHOM HOBOM 1 OJHOM CTapoOM
CTaHKaX, paboTalIMUX COBMECTHO, BBIIIOJHUJIU OBl 3TO 3a-
nanue 3a 0,8 Toro sxe cpoka. Bo ckoJIbKO pa3 NpoOU3BOAU-
TEJIBHOCTb HOBOTO CT&HRa 60JII>UIe IIPON3BOANTENIBHOCTH
cTaporo craHka?

K—4 I eapuanm

1. Bruiuucianre:
a) log, 32 +1ne - 1g100;

(1og2(J~ 1) +log,(v5 + 1)) log, 49
log, 7
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4*,

5%,

6*.

7*.

Pemure ypaBHeHUE:
a) (—;—} +8-(§) -9=0; ©6)log;x+4log,x=09.

Peimnure HepaBeHCTBO:
a) 2*¥3_3.2%*14 2% < 12;
6) (log, 5 x)°— 3log, ; x — 4< 0.

Jloka)kuTe 4YuCIOBOE€ PABEHCTBO

(ﬁ)log3(J§—2)2+(ﬁ)logz(ﬁ—sf": 1

Briuucianre 3HadeHMNE YHCJIOBOIO BBIDAXE€HHUA
5log8 27: 3log2 5.

x-1 x
Pemnre ypaBaenue 2 - (-z—] -4. (%] +1=0.

ITpoexaB 3a 1 4 Tpu yeTBEPTH PACCTOSHHUSI MEKAY ropoja-
Mu A u B, BOAUTENsL YBEJIMUYUJ CKOpOCTh HAa 20 KM/4, IO-
3TOMY OCTATOK IyTH OH mpoexat 3a 15 muu. Onpegeinure
paccTosaHue Mexay ropogamm A u B.

K—4 II eapuanm

4*,

Breruucianre:
a) log; 81 —Ine +1g1000;
2-log, 16

6) :
(log,(v10 + 1) + log,(+10 - 1)) log, 2

Pemurte ypaBHeHUe:
a) 4°~3-2"+2=0; 6)log, x+6log, x=8.

PemuTe mepaBeHCTBO:
a) 3x+2_ 2_3x+1+3x < 12;
6) (log, 5 x)*+3log,, x — 4< 0.

I{OH&JKI’ITG YHCJIOBOE€ paBE€HCTBO

(‘/3)1035(5—1)24_(ﬁ)logg(wfz——z)z’: 1
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5*. BrIuKc/INTe 3HAYEHHE YMCJIOBOTO BBIPAYKEHUSA
7log27 8 2log3 7

x-1 x
6*. Peminre ypaBuenue 5- (g} - 9(%] +3=0.

7*. [IpoexaB 3a 2 4 [Be TPeTH PACCTOSHUSA MEXIY TOPOJAMH
A u B, BoAUTENb YMEHBIINJ CKOPOCTb Ha 15 KM/4, moaTo-
MY OCTaTOK OyTHU OH mpoexas 3a 1 u 20 muH. Onpepennre
paccTosgHue Mexay ropogaMu A u B.

K—4 IIT sapuanm

1. Bruucaure:
a) 1g 0,01 - log2 71; +1n e3;
(25log5(\/§—1) + 9]0g3(\/§+1)) 10g3 5

6)
log, 625

2. Pemurte ypaBHeHMHE:
X x
a) 8-(2] —30-(3] +27=0;
4 2
6) log, x +6log, x +9log, x = 14.
3. Pemute HepaBeHCTBO:
x+2 x+1 x
3 3 3
6) (log, x)*— 2log, x — 3 < 0.
4*, Jloka)XKHUTe YHUCJIOBOE PABEHCTBO
log,(6y/6 — 15)% + log,,(6,/6 +15)°= 2.

5%, BriuncanTe 3HaUeHHE YHCJIOBOI'O BHIPAYKEHHUA

(ﬁ) logg 3: (ﬁ) logg 5.
6*, Pemmure ypaBHeHUe (\/E -D*+ (\/E +1)*-2=0.

7.* HekoTopoe uucio getajeil TOKaphb AOJKEH O6TOYUTH K Ha-
Me4YeHHOMY CPOKY. 3a 6 4 OH BBHIIIOJHHUJ TPU YETBEPTH 3a-
. IaHHs, a OCTAJbHbLIE AEeTATH OOTOYHJ ero y4eHHK, KOTO-
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phiii o0TaunBasa Ha 6 neraseil B yac MeHbIlle, YeM TOKaphb.
B pesyibTare 3amaHue 6nigo BumogHeHo Ha 1 u 20 muH
o3)Kke HaMeueHHOro cpoka. CKOJBbKO Hmerajeil o6TOYMIH
TOKapb ¥ ero y4yeHUK BMmecTe?

K—4 IV eéapuanm

4%,

5%,

6%*.
7.

Briuuciaure:
1 4,
a) 1g0,1 - log, 3 +Ine%;
logy (V5 — logs (V5
(16'84 Y31 4 glogs(¥5+D)y Jog, 4

6)
log, 64

Peurute ypaBHeHHeE:

a) 27-(3J -30-(3] +8 = 0;
9 3

6) log, x +4logy x +6log,, x = 10.

Peinure HEpaBeHCTBO:

x+2 x+1 x
o2 ) (]
2 2 2
6) (log, x)°+2log, x —3<0.

IloKasKKUTe YUCIOBOE PABEHCTBO
log (46 — 10)%+ 1log 4(4/6 +10)° = 2.
BbruuciuTe 3HaUEHHE YUCJIOBOTO BHIDAXKEHUA
(\/E) logs 3, (\/5) logs 2
Pemure ypaBuenue (2 — ﬁ)x +(2+ ﬁ)x -2=0.

HexoTopoe uuciIO AeTajeil TOKaph AJOJKeH OOTOYHTHL K Ha-
MeUeHHOMY CPOKY. 3a 4 U OH BBINOJHMJ JBE TPETH 3a1a-
HHf, a OCTAJIbHBIE ZETaJH OOTOUMJ €r0 YUeHHUK, KOTOPBIH
obTaunBaJI Ha 5 geTajiell B 4ac MeHbIIle, YeM TOKapb. B pe-
3yJIbTaTe 3afaHue OnIJI0 BHIMOJIHEHO Ha 1 u 15 MuUH moake
HaMeueHHOro cpoka. CKOJBKO AeTasiel oOTOUMIN TOKaph
M ero y4eHHUK BMecTe?
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K-5 I eapuanm

5%,

6*.

T*,

Brruucaure:
a) \/5 sin 60° + cos 60° sin 30° — tg 45° ctg 135° + ctg 90°;

6) cos%—ﬁsin—z+\/§tg§.

YnpoctuTe BeIpajkeHHe:
a) (1 -cosa)(1+cosq)

- , L% TN, ne Z;
sin o
6) sin(2n + ) + cos (T + &) + sin (—a) + cos (— ).
Brruucaure:
a) (sina + cos OL)2 — 2sinacosa;
6) tg o +ctg o, ecru sinacosa = 0,4.
HaiizuTe Bce Takue yrianl O, 4JAA KaXKJ0T'0 U3 KOTOPEIX BEI-
IOJIHSIETCA PaBeHCTBO:
Jz

/3

a) sino = ~—; 6) coso = — Y=

2 2
B) tga = \/§; r) ctga = -1.
Briuuncaure:

a) tgZo +ctg? o, ecam tgo +ctga = 3;
6) 3s?n(x — 4008&, ecan tgo = —3.
5sina + 6cosa

/2

Breiuncaurte arcsin T arccos 0 +

arctg ﬁ

arcct ﬁ

€ 3
B npomaom roay B ropojickoii gyme sacenanu 50 pemyTta-
TOB OT ABYX IIapTHH M 5 He3aBUCHUMBIX gemyraToB. Ilocie
BLIOOPOB B 3TOM roAy oOillee 4HMCJIO AEIYTATOB He H3Me-
HHMJIOCh, HO YMCJIO JEIYTATOB IIEPBOM MAPTHU YBEJIHYHUJIOCH
Ha 10%, yucao gemyTaToB BTOPOI NapTHUH YMEHBOIMJIOCH
Ha 10%, uuMCcIO HE3aBUCHUMBIX JAENYTATOB YBEJIHYHJIOCH
Ha 1. CKOJIBKO JenyTaTOB OT KaXXAOH M3 3THUX MapTUHN HU3-
6paHo B rOpPOJACKYIO AYMY B 3TOM roay?

K—-5 II éapuanm

1.

Brruucaure:
a) ﬁ sin 45° — cos 30° sin 60° + ctg 45° tg135° — tg 0°;
6) sing + Zcos% - ,/gctg%.
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5%,

6*.

7*.

YnpocTuTe BRIpaXKeHUeE:
a) (1-sina)(1 + sina)

COs O
6) sin (T + o) + cos (21 + ) — sin (—a) — cos (—).

T
,a¢5+nn,ne Z,

Beiuncaure:
a) (sina — cos oc)2 +2sino cosq;
6) tga +ctga, ecau sinacosa = 0,2.

Haiigure Bce TaKkue yIiabl O, AJs1 KaXKJI0TO U3 KOTOPBIX BEHI-
TIOJIHSIETCS PaBEHCTBO:

a) s1na——£; 6)cosa—%
B) tga——J_ ryctga=1
Brruucaure:

a) tga +ctg?a, econ tga —ctga = —3;
6sina + Scoso

, ecan tgo = 3.

\/E arctg @

Buruucaure arcsin O — arccos ~— — .
arcctg ﬁ

B maHcmoHaTe B mpounioM roay oramixanu 700 myskuumH
u XeHmuH U 100 gereit. B aTtom rogy 4mMcJI0 MYyXKUYHH
yMeubmimiaoch Ha 10 %, a YMCJIO KEHIIUH YBEJIWYHNJIOCH
Ha 10%, uucao gereii ysenauunygoch Ha 10. B pesyabrare
o01mee YMCJI0 OTABIXAMOMIMX He HU3MEeHHJ0oCh. CKOJIBKO
MYX»KUYMH U CKOJBKO KEHI[MH OTJABIXaJI0 B NaHCHOHATE
B 3TOM roay?

4sino — 3cos o

K-5 IIT eapuanm

1.

Brrumuciaure:
a) sin30°+ ,/6 cos 45° sin 60° — tg 30°ctg 150° + ctg 45°;

6) cos——ﬁsm +J_tg—

YopocTure BBIpasKeHHE:
a) (1-cos a)(l + cos Q)

sin®(-a)
6) sin (3w + ) + cos (T — a) — sin (—a) + cos (—a).

, oz TN, ne Z;
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3. Briumciure:
. 2 2 \2 .2 2 .
a) (sin“ o — cos” a)“+ 4 sin“ o cos”
0) tga +ctga, ecau sinacosa = 0,3.

4. Haiigure Bce TaKkue YIJIbI O, AJA KaXXJA0r0 U3 KOTOPHIX BhI-
MMOJHAETCS PaBeHCTBO:
. 3 2
a) s1n0c=—£; 0) cosoc—£;
2 2
3
B) tgaz%; r) ctgoz=—\/§.

5%, Beiuuciaure:
a) tg2 o+ ctg2 o, ecau tga +ctgo = 4;

0) 1——————2—, €ecJIM COosS O — sino = —%.
J3

tgo + ctgo
arctg ——é—
6%, Briuucaure arcsinl — arccos +— - ————=,
2 arcctg(—+/3)

7*. HekoTopoe paccTosHHE IIJIaHUDPOBAJU IIpOexXaTh C IIOCTO-
SAHHOI CKOpPOCTBIO, a mmpoexaau paccTognue Ha 40% 6oub-
1mree # co ckopocthio Ha 60% 6Goabmeii. Ha ckoabko mpo-
IIEHTOB BpeMs# ABHUXKEHUA OKa3aJI0Ch MEHblIle 3allJIaHUpPO-
BaHHOro?

K—-5 IV eapuanm

1. Brmuwuciaure:
a) cos 60° — ‘/6 cos 30° sin 45° + ctg 30° tg150° — tg 45°;

. 3r 4
6) sin =~ + /2 cos 2L — /3ctg =.
) 6 4 J_ g‘3

2. Ymnpocture BbIpa’KeHUe:
(1-sino)(1 + sina)
a) >
cos“(—0)

6) sin(n — o) + cos (3n + a) + sin (—a) + cos (- ).

T
,a¢§+nn,ne Z,

3. Bruruucawure:
2 .2 12 .2 2 .
a) (cos® o — sin“ a)“+4 sin” o cos” o;;
6) tga +ctg o, ecou sinacosa = 0,6.
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5%,

6*.

7*,

Hajltgure Bce TakHue yribl O, IJA KaXXJ0T'0 U3 KOTOPBIX BEI-
TOJIHAETCA PaBEHCTBO:

J2 1

a) sino = *—; 6) coso = — —;

2 2

3

B) tgaz—%; r) ctga=\/§.
Brruncnure:
a) tg2 o +ctg2 o, ecniu tgo ~ctga = —4;

2 . 1
6)1+—, ecam coso +sina = —.

tgo + ctga 3

arctg(— ﬁ )
arcctg (—@J

HexoTopoe paccTosHHe MJIaHUPOBAJIHU IIPOEXATh C IIOCTO-
AHHOH CKOPOCTHIO, a mpoexayin paccrosuue Ha 40% 60Jb-
I1ee M CO CKOPOCTHIO Ha 75% Oosbineii. Ha cKOJIBKO mpo-
IIEHTOB BpeMs JBUXKEHUS OKa3ajloCh MEeHbIlle 3allJIaHHUPO-
BaHHOTO0?

. 3
Brruucaure arcsin o arccosl +

K—6 I 6apuanm

YrnpocTHuTe BhIpajkeHHUe:
a) cos(a +B) +2sina sinf, ecanm o — B = w;

sin(mw — a) cos [g - (x)

6) sin®a + ,a;tn?n,neZ.

tg(m + o) ctg(gzE — a)
Brruucaure sin 2004° cos1974° — sin1974° cos 2004°.

. T
HUassecTHO, uTO Sina = 0,8, 5 <o < T,

Briuucisure: a) cosa; 6) sin20; B) cos 20.

ITocTpoiiTe rpaduk bpyHxIUU

Yy = cos Txcos6x + sin Tx sin 6x.
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5%,
6%*.

T*,

Brruucianre cos 5° — 2 sin 25° sin 20°.

HlokaxuTe cnpaBefINBOCTL PABEHCTBA

cos 44° cos 16° — cos 59° cos 31° = i.

Ilemexon Brimen u3 ropoga A B ropog B. Uepes yac mocie
9TOr0 HABCTPe4Yy €My BbleXaJl BeJIOCHIEeAUCT u3 ropoga B
B ropox A. Yeped 2 4 mocJiie cBoero Bele3[1a BeJIOCHUIIEJUCT
BCTPETUJICA C NeIIeX0oM, a Yepe3 1 4 mocjie BCTpeYH npu-
6n131 B ropox A. CKOJIbKO BpeMeHH ObLJI B IyTH IIeIIexon?

K—6 I sapuanm

S5*.
6*.

7*.

Yipocrture BeIpakeHHUe:
a) sin(a — B)+2sinPcosa, ecau o +B = w;

.| =
sin (E + a)cos(n —a)

6)cos2a+ J,a;tﬂ;—n,nez.

ctg(n — o) tg(%t -

Brraucaute cos 2005° cos 1960° + sin1960° sin 2005°.
HsBecTHO, uTO cosa = -0,6, g <a<m.

Brruuciaure: a) sina; 6) sin2a; B) cos 2a.
ITocTpoiiTe rpadpuK pyHKIIHHN
y = sin 7xcos 6x — sin 6x cos 7x.

Beruncaure sin10°+ 2 sin 25° cos 35°.

JokaskuTe cipaBeqIMBOCTh PABEHCTBA

sin 51°cos 39° — sin 21°cos 9° = i

Benocuneaucr Boiexaa u3 ropoga A B ropoxa B. Uepes uac
IIOCJIE 9TOr0 HABCTpEeYy eMY BhIeXaJl MOTOITHUKJIHNCT U3 ropo-
na B B ropoa A. Uepes uac mocJjie CBOEro Bhle3Ja MOTOIIHK-
JIMCT BCTPETHJICA C BeJocHIlefHCTOM, a uepe3d 0,5 u mocJe
BcTpeun NpubheLI B ropos A. CKonbKo BpeMeHHU ObLJI B Iy TH
BeJIOCUIIEAHUCT?
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K—6 IIl éapuanm

5%,
6*.

7*.

YupocTuTre BhIpayKeHHE:
a) cos(o — B) — 2sina sinf, ecam o + B = m;

.| n
cos(m — o) sin| — -«

(x;tﬁz—rf,nez.

6) cosZo — ,
ctg(n + o) tg(%t - a]

Brruncaure (sin 68° + cos 38°)2 +(sin 38° — cos 68°)2.

3
H3BecTHO, UTO COSOL = — %, n<ao< -2-75

Breruucaure: a) sino; 6) sin2a; B) cos2a.

ITocTpoiiTe rpaduk QYHKIUHA _
_ sin3xcos2x — sin2xcos 3x

cos3xcos2x + sin3x sin 2x

Beruncaure 2cos 37° cos 23° — sin 76°.

Jloka)xuTe cOnpaBeAIMBOCTL PABEeHCTBA

n 2n 4 1
COS — COS — COS — = — —.
7 7 7 8
BesocunefUCT ¥ MOTOLMKJIHUCT OJHOBPEMEHHO OTIPaBH-
JUCH HaBCTpeuy Apyr Apyry us3 ropoaoB A m B. Ilociue
BCTPEYH MOTOIUKJIUCT IIPHUOLLI B ropoA B uepes 1 4, a Be-
nocunenguct npubela1 B ropox A udeped 9 u. Bo ckoJabko
pPa3 CKOPOCTh MOTOHMKJIHMCTA OOJIbIIIe CKOPOCTH BEJIOCHIIE-
gucta?

K—6 IV eapuanm

Ynpocrure BeIpa)keHHe:

a) sin(a +B) — 2sinPcosa, ecau o — B = E;

T .
cos(5+aJsm(n -qa)
, O ¢n2_n, ne Z.

6) sin? o —

tg(n — a) ctg(%t + a)
Brraucaure (cos 32° + cos 28°)% + (sin 32° — sin 28°)2.
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3. HUasBecTHO, uTO Sino = — E, 3z <o < 2r.
Briuucisure: a) cosa; 6) sin2a; B) cos20.
4. IlocrpoiiTe rpadpux QyHKIUHU
__cos4xcos3x + sin4xsin3x
sin4xcos3x — sin3xcos 4x

5%, Briuuciaurte 2 sin 34° sin 26° — sin 82°.

6*%. lokarxkuTe crpaBeAIMBOCTL pPaBEeHCTBA

n 2n 47 1
COS — COS — COS — = —,
9 9 8

7*. BerocuneaucT U Ielnexo] OAHOBPEMEHHO OTIIPaBUJINCEL Ha-
BCTpeuy ApPYyr Apyry us ropoaoB A u B. Ilocie BcTpeum
BeJiocHIIeAUCT IMpHUOBII B ropod B uyepes 1 u, a memexon
npuiena B ropod A uepes 4 u. Bo CKOJIBKO pa3 CKOPOCTH Be-
Jocunenucta 0oJibIlle CKOPOCTH Iemniexona?

K—-7 I eapuanm
Pemure ypaBHenue (1—5).
: J2
1. a)cosx = -1; 6) sinx = ?; B) ctgx = —3.

2. a) sin2x+sinx—2=0; 6)3sin2x—cosx+1=0.

3. a)sinx-—cosx = 0;

6) 3 sin?x + 2+/3 sin x cos x + cos?

x=0.
4*, a) sinx =-0,5; 0) cosxz-;-; B) tgx = -38.

5% a) sinx +cosx =1; 6) 2cos?x +sindx = 1.

6*. Pemnnte HepaBeHCTBO:
a) sinx < 0,5; 6) cosx > 0,5; B) tgx < —-3.

7*. 3 ropoma A B ropoj B BrimeJ memexon. Yepes 3 4 mocJie
ero BBRIXOJa U3 ropoja A B ropoJ B BrlexaJs BeJOCHIIEAHCT,
a ellle yepe3 yac BCJeJ 3a HAM BblexaJl MOTOIIMKJIHNCT. Bce
YYACTHHKH ABUTaJUCh PABHOMEPHO M B KaKOM-TO MOMEHT
BpeMeHU OKa3ajuCh B OJHOH Touke MapmpyTa. MOTOIHK-
JHUCT NpUOBII B ropojg B Ha 2 4 paHblIlle BeJIOCUIIEAHCTA.
Yepes CKOJIBKO 4aCOB IOCJIe BeJIOCUIIEJUCTA IeIlIeX0] MPH-
miea B ropoa B?
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K—7 Il 6apuanm

Pemiure ypaBHeHue (1—5).

1.

4*,

5%,
6*.

7*.

a) sinx = -1; 0) cosx:iz_z—; B) tgx:—\/g.

a) coszx—cosx~2=0; 0) 3cos?x — 2sinx +2=0.

a) sinx +cos x = 0;
6) 3sin?x — 243 sin x cos x + cos®x = 0.

a) cos x = ~0,5; 6) sinx = %; B) tgx = 2.

a) sinx -cosx=1; 0) 2cos’x — sindx = 1.

PeinniTe HepaBeHCTBO:
a) sinx > 0,5; 6) cos x < 0,5; B) tgx > —3.

M3 ropoza A B ropox B sruiies neurexofn. Yepes 3 u mocie
ero BBIXOZa U3 ropojsia A B ropos B BriexaJl BeJOCHUIIEIUCT,
a emle yepe3 2 4 BCJe[ 3a HUM BbleXaJ MOTOLMKJIHCT. Bece
YYaCTHHUKHM IBUTAJHCh PABHOMEPHO M B KAKOM-TO MOMEHT
BpeMeHU OKa3aJIMCh B OZHOH TOYKe Mapmpyra. Beaocurie-
auct npubsla B ropoa B Ha 1 4 paHbile nmemrexoza. Yepes
CKOJILKO YacoOB IIOCJie MOTOIMKJIMCTA BeJIOCUIIEIHCT IIpH-
exaJ B ropona B?

K—-7 IIT 6apuanm

Peurnre ypaBueuue (1—5).

1.

2.
3.

4*,

5%.
6%.

a)cosx =1; 6) sinx=—21—; B) ctgxz—?.
a)25in2x+sinx—1=0; 0) 3cos?x —sinx+1=0.

a) V3sinx —cosx = 0;

6) sinx + 2+/3 sin x cos x + 3cos?x = 0.

a) sinx = -0,6; 6) cosx = %; B) tgx = —-4.
a) sinx+cosx =-1; 6)cosdx - cos?x = 1.

Peitnte HepaBeHCTBO:
a) sinx > -0,5; 6) cosx < -0,5; B) tgx = 2.
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7*. U3 ropozna A B ropoa B Bhilnes memiexof. Yepes HeKOTOpoe

BpeMsA IIOCJIe BHIXOJa Melexoja U3 ropoaza B B ropoxg A
BblexaJl BeJIOCUIIEeJUCT, a elle Yepe3 4ac BCJe[] 3a HAM BHI-
exaJ MOTOUKJINCT. Bce yYacTHMKM ABHUrajJuch paBHOMED-
HO U BCTPETHJIUCh B OJHOU TOuYKe mapiipyra. Ilemexon
npuines B ropoZ B uepes 6 u mocjie Bele3a MOTOIIMKJINCTA,
a MOTOIIMKJIMCT HPHUOBLI B ropoa A uepes 4 4 mocjie BbIXO-
Ja meniexoza u3 ropoja A. Yepe3 CKOJBKO YacoB IOCJIe
MOTOIMKJIMCTA BEJIOCHIEeJHUCT NMPUOBLIT B ropon A?

K—7 1V sapuanm

Pemure ypaBaenue (1—5).

1.

Jt

a) sinx =1; 6) cosx=%; B) tgx=——.

2. a) 2coszx—cosx—1=0; 6)3sin2x—2003x+2=0.

3. a) \/gsinx+cosx =0;

4%

5%
6*

T*

0) sin?x — 24/3 sin xcos x + 3cos®x = 0.

a) cosx = —-0,7;  6) sinx = 411; B) tg x = 5.

a) sinx —cosx = —1; 6) cos4x — sin?x = 1.

Pemrure HepaBeHCTBO:
a) sinx < -0,5; 0) cosx > —0,5; B) tg x < 2.

W3 ropoga A B ropoa B BrinieJs nemrexoj. Yepes HeKoTopoe
BpeMsA IIOcJjie BBIXOJa Ieliexona u3 ropoga B B ropoxm A
BBIEXaJl BejJocuneamcT. Yepes3 yac mocje BLIXOAA IEIIeXO0-
Ja BcJeJ 3a HUM BhlexXaJl MOTOIHMKJINCT. Bce yYacTHHKH
ABUTAJIUCh PABHOMEPHO M BCTPETHJHMCh B OAHOH TOUKE
Mapimpyra. MoTonmuKJAHCT npubbg B ropox B uepes 3 u
mocjie Bble3la M3 Hero BeJIOCHIIeJHCTa, HO 3a 2 Y IO IpH-
ObITHA Nemexona B ropoa B. UYepe3 CKOJBKO YacOB HOCJIe
BbIe3[1a MOTOIIUKJIMNCTA BeJIOCHIIeANCT NpUOLLT B ropoa A?
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MroroBbiii Tect Ans camoKOHTpons

I 6apuanm

YACTDbH 1

K kaxkmomy ua 3aganuii A1—A13 gano 4 orBera, U3 KOTO-
PBHIX TOJIBKO OAHMH BepHBINA. J[JI Ka)XJOro 3aJlaHUs 3alHILINATE
HOMep BBIGpAHHOI'O BaMM IPABHJIBHOI'O OTBETA.

1

a:a 2.

1) Ya; 2) Ya?; 3);\/%; 4)ﬁ.
a

Al. Vuopocrure BhIpa)keHHe

2
= 1
A2. VYmpocTuTe BEIpa)kKeHHUe bl 25 _ps.
b5 +5
2 2

1) -=5; 2)5; 3)b5; 4)b 5.

A3. VYupocrure Boipakenue log, 18 —log, 2+ 5085 2

1)logs2; 2)0; 3)4; 4)-log,2

x—2
A4. Pemunute HepaBeHCTBO [—;—) > l.

8
1) (9; +20);  2) (=005 5); 3) (-oo0; 1); 4) (1; +o0).

A5. VYkaXuTe IpoOMeXXyTOK Bo3pacTaHud (GyHKuIuu y = f(x),
sagaHHol rpaduxom (puc. 42).
1) [-3; 0}  2) [-4; 3];
3)[-2; 2); 4)[0; 3]

g
A6. VYupocTure BhRIpaXKeHHE 731\ .
20052%—0030(—1. / \ Y=
1) 2c0s’ % 2) 2sin’ & _3/ 9 \3 *
3) 2; 4) 0. / \
1
A7. Pewmnre ypaBHeHnue log, x= 5 4

nl 22 34 442
2 Puc. 42
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A8. VrkaXuTe IpOMeXYyTOK, KOTOPOMY IMPHUHAAJIEHKUT KOPEHb
ypaBHeHud log,(x — 2) = 3.
1) (10; 13); 2) (95 13); 3) (5 7); 4)(7; 9).

A9. Haiigure o6nacTe onpejeeHusas QYHKIHUHA | = * - i
x4+
1) (—o0; —1) U [1; +o0); ; 1] U (1; +00);

N’ N’

(oo
(-1; 1].

2
3) (—oo; —1) U (1; +00); 4
A10. Pemure HepaBeHcTBO 9% < %

1) [-0,5; +o0);  2) (—o0; ~0,5];

3) [-2; +o0); 4) (—oo; -2).
A11. Pemure HepaBeHcTBo 2%12 4+ 2% > 20.

1) (=005 2); 2) (o005 2]; 3) (25 +0);  4) [2; +00).
A12, Haiinute mpousBefieHNe KOpPHeil ypaBHEHUA

lg?x-31gx-10=0.
1) 10; 2) -10; 3) —; 4) 1000.
1000

2

A13. Pemmure ypaBHeHue 2cos“x — 3sinx = 0.

1) (-np™+! .% +mm, me Z; 2) (D" -§+2nm, me Z;

3) i§+2nm,mez; 4) (—1)’"~§+nm,me Z.

YACTH II

K kaxngomy ua saganumit B1—B7 ykakute moaydeHHBIR
BAMH OTBET (TOJBKO YHCJIO).

11
6-2°-11 4*-38

B1l. Hajigute cyMMy KOpHeil ypaBHeHHA

B2. Haiigute Hanbosbliee 1ejioe pelleHHe HepaBEHCTBA

log, ,(x + 1)
log, 3 100 - log, ;9

B3. Borancmre (37 - 4/2)(Y/7 +9/2)(4/7 + ¥/2)*- ¥14).
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B4.

B5.

B6.

B7.

CKOJIBKO KOpHEH ypaBHEHHS Sinx +cosx = V2 IIpUHAaJA-
JIEKUT OTpe3Ky [-7; 21]?

Ha copeBHOBaHHAX 110 KOJIBIIEBOU TpPAcCe IIEPBBLIM JIbIK-
HUK NPOXOAUJ KPYr HA 2 MUH OLICTpee BTOPOrO M uyepes
yac o00orHaJj ero Ha 1eJblid Kpyr. 3a CKOJIBKO MHUHYT Iep-
BbIH JIBI’KHUK IIPOXOAUJ OAUH KpPyr?

Brruucaure sin (% +oz), ecsau sino = —? uld<acx< g

o 1+ cos 20, — sin 20
HaiiguTe 3HaYeHHe BBHIpAYKEHUSA

T
1 z
cosoc=—5. cosa+cos(2+a]

, €CJIH

Il sapuanm

JYACTBb I

K xkaxxgomy n3 3agaumiit A1—A13 gaso 4 orBera, U3 KOTO-

PBIX TOJIBKO OAWH BepHBIi. [ia Ka’Kgoro 3ajaHUsa 3alUIINTE
HOMep BLIOPAHHOTO BaMM IIPaBUJIBHOrO OTBETA.

Al.

A2,

A3.

A4.

1
YHpoc'rnTe BBIpaskenne /b : b 6.

1) ;2)%’ 3) Jb;

2 1

YupocTure BhIpaskeHue —; —-a°.
a3 —2
2 2

1) -2; 2)a3; 3)2; 4)a 3.

YopocTuTe BeIpaskeHnue log 4 48 —log 43+ 6logs 5.

1)9; 2)7 3)log,3; 4)-log, 3.

x-3
Pentnte HepaBeHCTBO (%) < 1

5
1) (o005 8); 2) (=1; 400); 3) (—o0; —1); 4) (5; +00).
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A5. VYKaXuTe mPOMEXKYTOK BO3pac- | v
tTaHUA GyHKODUR y = f(x), 3a- |

NaHHO#M rpadukom (puc. 43). \ [
1) [-3; 0]; 2) [-2; 2); \ [v=f)
3) [-4; 4]; 4) [0; 3]. 1
A6. VYmpocture BBIpAXKEHHE \ /
2sin2%+cosa—1. \ /
1) 2cos? %; 2) 2sin? &; -
2 Puc. 43

3) 0; 4) 2.

A7. Pemnte ypasHenwme log, x = -1

1) J5; 2)%; 3) 25; 4)%.

A8. VYika)xuTe NpOMEXYTOK, KOTOPOMY OPHHAIJIEKUT KODEHb
ypaBHeHud log (x +1) = 2.

1) (7; 9); 2) (9; 11); 3) (4; 7); 4) (6; 8).

x+1
x-1
1) (—o0; ~1) U [1; +o0); 2) (—o0; =) U (15 +o0);

3) (—oo; —1] U (15 +o0); 4) [-1; 1).

A9. Haiiaure obsacTh onpeaeaeHus GYyHKOUHA Yy =

A10. Pemiute HepaBeHcTBO 4 > 8.

1) [1,5; +o0); 2) (—oo; 1,5];
3) [6; +0); 4) (—oo; 6].

A11. Pemure HepaBeHcTBO 312 — 3% < 24,
1) (o005 —1); 2) (—o0; 1); 3) (-1; +o0); 4) (1; +o0).

A12. Haiinure mpousBeieHNe KOpHel ypaBHEHUs
lg?x +1gx-12=0.

1) -10; 2)12; 3)-12; 4)1%'

A13. Pemnte ypaBrenue 2sin®x — 3cosx = 0.

1)i§+2nm,me Z; 2)(—1)’"~§+1tm,meZ;

3)i%+2nm,me Z; 4)i§+nm,meZ.
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YACTH II

K xamzgomy us sazasumit B1—B7 yka)XxuTe moJydeHHBIH

BaMH OTBET (TOJIBKO YHCJIO).

B1.

B2.

B3.

B5.

B6.

B7.

11
5.2~ 9 4*-5

Haigure cyMMy KOpHell ypaBHEeHUA

Haiinure HanbGoJblllee 1ejoe pellleHue HepaBeHCTBa

log, ,(x + 1,5)
0,2( <1.

logo,2 100 - log‘O,2 4

(G5 -3/2)* + 43/10)(¢/5 - ¥/2)* + ¥/10)

Brruucaure .
Vs +3/2

CKOJBLKO KOpHell ypaBHEHHA Sinx — cos x = —+2 npuHAZ-
JIEXKUT OoTpe3KRy [-2r; 2n]?

Ha copeBHOBaHMAX IO KOJbIEBOH Tpacce HepBBII Be-
JIOCMIIEIUCT MPOXOAUJT KPYr Ha O MHH MeJJIeHHee BTOPO-
ro U 4epea 4Yac OTCTAJ OT HEro Ha IeJIbId KPyr. 3a CKOJb-
KO MHHYT BTOPOM BeJIOCHMIEAHCT IIPOXOAHJ OAUH KpPyr?

Briunciaunre cos (-g— +(X), ecJIi sino = ~;~ n0<a< g

. 1 —cos 20 + sin 2a
Halizure 3HaueHUEe BBIPaAKEeHUSA , €CJH

cosa — sin(2n — a)

. 1
sino = — —.
2



OT1BeTbl K KOHTPONbHbLIM paboram

K—1. I Bap. 1. 5. 2. -12. 3. a) (-o0; —-2) U (2; 8); 6) (~o0; -2) U
U {5} U (6; +0). 4. a) ;6)1.6.-2; 2. 7. 37. II Bap. 1. 4. 2. -11.

n+3
3. a)(—o0; —3)U(2; 4); 6)(—o0; ~2)U {4} U (5; +c0). 4.a) —2
n(n - 2)
6) g 6. -3; 3. 7. 92. III Bap. 1. % 2. —14. 3. a) (—o0; -3) U (=1; 2);

2
n+2

. 6) % 6.1; -3. 7.679.

6) (—oo; —4)U{2}U(H; +o0). 4. a)
IV Bap. 1. 2.-12. 3. a)(-o0; —4) U (=1; 1); 6) (-o0; -1) U {3} U

2 .6)-2.6.-1; 3. 7. 679.
(n-3)n+1) 3

B

U (8; +00).

K—2. I=ap. 1. a) [la; 6) mer; 8) aa; r) Her. 2. a) 33‘?; 6)3/25-3/5 +1;
B) 3/4—-1. 3. a) 25; 6) 1000. 4. a—b. 5. 0. 6. 2. 7. 15 mumu. II Bap. 1. a) Her;
6) aa; B) aa; r) Her. 2. a) 53;/6; 6) 2+3/4+3[2; 8)3[5 + 1. 3. a) 25;
6) 1000. 4. x—y.5. 0.6. 3.7. 45 muu. III Bap. 1. a) lla; 6) na; B) "Her;
2. a) 53;/5; 6) '3‘/% + 36, %2‘ ! 3.a)50; 6)1812.

4.a-b.5.0.6.5.7. B2 pasa. IV Bap. 1. a) Her; 6) 1a; B) HeT; T) 14.
3 3 3 3
2. a)2:‘3/§' 6) * J‘T:* 7 5(‘/67”). 3. a) 40; 6) 2002. 4. x — y.

T') HeT.

b

5.0. 6. 3. 7. B 3 pasa.

K—3. I Bap. 1. %. 2. %. 4. —g. 5. 0,027. 6. a) g; 6) 0; B) 0; ) —oo.
7.B 1,5 pasa. Il sap. 1. 2. 2.8 4. 1,5. 5. 2. 6. a) 2; 6) +o0; B) 0;
16 9 8 5

r)—oo. 7. B 3 paza. III Bap. 1. i 2. i— 4. —%. 5.1.6. a) —%; 6) —oo; B) 0;
r) —co. 7. B 2 pasa. IV Bap. 1. 0,09. 2. % 4.-3.5.5.6. a) _3; 6) —oo;
B) 0; r) —oco. 7. B 4 paaa.

K—4. I Bap. 1. a) 4; 6) 4. 2. a) 0; 6) 27. 3. a) (—oo; 2); 6) [i; 2]. 5. 1.

6.0. 7.80km. IIBap. 1.a)6; 6)4. 2.a)0;1; 6)4. 3.a)(—o0; 1);
6) l:%, 16:|. 5.1.6.0.7.180 km. III map. 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 neraneii. IV Bap. 1. a) 5;
6)4.2.a)1; 2;6) 9. 3. a) (—2; +00); 6) [%, 3].5.1.6.0.7. 78 geranei.
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K—5. Isap. 1.a) ?_1; 6)2+?. 2.a)sino; 6)0. 3.a)1; 6)2,5.

4. a) — +2nn,2?"+2nn,nez 6)+7+21m,neZ B) — +1tn,neZ

r)—:l-+1tn, neZ. 5. a) T; 6) ? 6.1—2. 7. 22 n 27 OEenyTaToB.

II Bap. 1. a) —§; 6) £—2. 2.a)cosq; 6)0.3.a)1;6)5. 4. a) —§+2nn,

—-{t—f+2nn neZz 6)+3+21m, nelZz, B)—§+7tn, neZz, r) + nn,

neZ. 5. a) 11; 6) ? 6. -1 —Z. 7. 360 myxkunH u 330 KeHITHUH.

III Bap. 1.a)4; 6)2,56. 2.a)1; 6)0. 3.a)l; 0) 19. 4. a) —g +2nn,

—2?“+21m, nez, 6)+4+21cn neZz B)6+1m, neZ, r‘)—g+1l:n,

neZ.5. a)l4; 6) o 6. It—+ 5 7.Ha 12,5%. IV Bap.1l.a)-3;6) -1,5.

2.a)1;6)0. 3. a)1 6)— 4. a) = +21tn,§4—+21tn,neZ 6) +?+2nn,

neZz, B)—g+1tn,neZ r)6+1tn neZ. 5. a) 18; 6) 6.5—1.

2 2
7. Ha 20%.
K—6. I Bap. 1. a) -1; 6) 1. 2. 0,5. 3 a) -0,6; 6) —0,96; 8) —-0,28.

5‘/2_79'1 IIBap.1.a)0;6) 1. 2. *— 3a)086) -0,96; B8) -0,28.

5.43. 7.64. IMInap. 1.2)-1:6)1. 2.3. 3. )—_ 6) 120, ) 119
2 169 169
5% 7.B 3 pasa. IVeap.1.a)1;6)1. 2.3. 3. )—6) 120 )—%

5. ——;—. 7. B 2 pasa.

K—7. I Bap. 1. a)n+2rn, neZ; 6)= +27tn, 5”4£+21m, nez;

B)?+1rn, neZ. 2. a) = +21m, ne Z; 6)21tn, neZ. 3. a) + nn,
ne Z; 6)—E+nn, neZ. 4.a)—g+2nn, neZ; —%+2nn,neZ;

6) tarccos % +2nn, ne Z; B) arctg(-3)+nn, ne Z. 5. a) 2nn, g+ 2nn,

nelZ; 6) + 1 —£+1m,—5—+1tn neZ.6.a) —+2TC ,—+21:n
2 12 12 6 6

neZ; 6) (—g +27nn; §+ 2nn), neZ; B) (—— + mtn; arctg(-3) + nn]

neZ.7. Yepes 6 u. II Bap. 1. a) —g+2nn, neZ;0) i§+2nn, neZ;
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B)_§+nn’nez‘2.a)n+2nn,neZ;5)73+2nn,neZ.3.a)—-;£+Tm,
neZ; 6) = +nn,neZ 4. a) +§+2nn,neZ 6) (-1)" arcsm1+nn,
T, 7n

neZ; B) arctg2+1m, neZ. 5. a) n+2nn, T +2nn, neZz; 6) —+-—,

I tnn, 5—+7m,nEZ 6. a)( +27m,-5£+2nn] neZ; 6)( +21n;
12 12 6 6

5?“+21m] neZ; B) [arctg(—3)+nn; g+nn], neZ. 7. Yepes g q.

III Bap. 1. a) 2nn, ne€ Z; 6) £+21m, neZzZ; %+21m, ne Z; B) —§+nn,
neZ. 2. a)—§+21m, —+21|:n, 5—+21tn, neZ, 6)2+21m, nelZ.
3.a) = +1m,neZ 6) —§+nn,neZ 4. a) (-1)"*'arcsin 0,6 + nn, n € Z;

6) i'arccos§+2nn, neZ; B)-—arctgd+nn, neZ. 5.a)-n+2nn,

—§+21m,neZ 6) T tnn, neZ. 6. a)[*§+2nn; 7?n+21m], ne Z;

6) (? +27n; 4?“+ 2nn] neZ;B) [arctgz + nn; §+ nn} ne Z.7. Ye-

pe33q IV eap. 1. a) L4+ 2nn,n e Z; 6)+3+2nn,neZ B)—g+nn,
neZ. 2. a)i?+2nn,2nn,neZ; 06)2nn, ne Z. 3. a) —%+nn, neZ;
6) §+ nn, ne Z. 4.a) rarccos(-0,7) + 2nn, ne Z; 6) (—1)"arcsini + nn,

ne Z; B) arctgb+nn, ne Z. 5. a) 2nn, X 2nn,ne z; 6) tn, ne Z.

6. a)( +21cn —£+21th ne Z, 6)( 2% 4 21n; 2—+2nnJ, neZ;
6 6 3 3

B) [~—+nn, arctg2+nn] neZ. 7. Yepes 1,5 4.
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3afaHusA
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