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Mpeaucnoeme

JEaaKTAYECKHe MATEPUATE N0 KYpCy anre6psl B HAYAIL MaTeMa-
THYECKOTO AHAIN3& COAEPEAT 45 caMOCTOATENBHBIX B 7 KOHTPOJb-
HHX paboT B YeTHIpeX BAPUAHTAX, 8 TAK}KEe TeCT A CAMOKOHTDOIA
B ABYx BapuaHTaXx. Ko BceM BADHAHTAM KOHTPOJBHBEIX pafor H X Tec-
Ty MMEWTCA OTBETH.

Cozep'raEHMe JUIAKTHICCKHX MATEPHAJOB MOJHOCTBIC COOTBeT-
cTRyer yuebanky asropos C. M. Hukonbcxoro u Ap. cepuu «MI'Y —
mkomer aaa 10 kiaacea H monodHAeT YIeGHAK Gojaee CAOMKHBIMHU 3a-
AAaHUAMH, HeoDXOJMMEIMH Aad paboThl B KJAACCAX, HALEGTEHHHMX HA
MOATOTOBKY VYAIMMXCH B By3. [JHAAKTHYeCKHe MaTepHal bl MOXKHO
HCNONB30BATE B KJACCE H AoMa HpH padore no JM1o6bIM yueGHHKaM,
a TaKKe A caMoofpasoBaHHA.

B pazgene I kHHTH KaHBI IpAMEPH] BBINOJHEOHUA 3afaHUIl, aHATO-
FHYHBIX 3aJaHUAM A3 KaMJ0H CaMOCTOATeNbHOi paborwm. IIpn sTomM
ofpasnul JaHKI He AJA BCeX 3aJaHHH M He MOBTODPAIOT 3a4aHHA CaMO-
cToATeAsrHON pafoTel, HO paloTa ¢ HHMH CYHIECTBEHHO HOBBICHT pe-
SYABTATHBHOCTE BHIIOJHEHHSA CAMOCTOATENBHBIX paboT M yCBOEHHe
TeMB B ILEJIOM.

MaTepHasm AJA NOATOTOBKH K CAMOCTOATEJbHBIM pafoTraM co-
FepsRaT nogpodaee o0bACHeHHA peineHUH sagaHnil, TAK Kax MMeEIOT
ueabr 06bACHeEWe BHMOPAHHBIX cnocobor gelicTeuil. A odbopmaenus
pelDeHAH YYamIHMHCA MOTYT GBLITh KPATKUMH, B HUX, KaK NPABWAIO,
NPONYCKAKT KOMMEHTADHY NPH BBHINOJHEHWH DABHOCHALHBIX TIpeod-
pasoBaHWH ypaBHEHHI MJIH HepaABEHCTB.

TeMbl, OTMEYEHHBIE B JUAAKTHYECKHX MaTepHaNax 3Be3J0UYKOH, HE
ABMAKTCA 00A3aTeNPHEIMHE AJIA H3VUEeHHA B 0011e08pas0oBATeILHOM
Kaacce., OHH O0XBATHIBAIOT HPOrpaMMy yraybJAeHHOTO M3YyYeHNA MaTe-
MaTHKH (OpoPHUABHBIX KAaccoB), Tak Kak no y4eOHHKaM cepHH
«MI'Y — mkose» BOOPOCH, CBA3aHHBIE ¢ HEPABHOCHJIBHHIMH Tpeof-
PABOBAHHAMH YPABHEHHH H HepaBeHCTB, OTHeceHH B 11 raace, To Au-
AaKTHYeCKHe Marepuaanl AnA 10 Kaacca, KpoMe PALMOHAJNBHBIX H
NPOCTeHIINX NOKAIATEJNBHHX, JOrapHdPMHUYECKUX H TPHIOHOMETDPH-
YeCKHX YPAEHEHWH H HepaBeHCTB, COAED/KAT 3aJAHAA HA TPHMEHe-
HMe 3aMeHbl HEN3IBECTHOTO, YTO HO3BOAAET PEIIATE JOCTATOUYHO CA0MN-
HEle 3aJa4YH, He INPHAMEeHAA CJOMHBIX O0IO[HX MeTOAOB pelleHHA
(nepexon K YPABEHEHAIO-CAEACTBHID H Ip.).

IlepBBie caMOCTOATENLHLIe pAGOTHI HAlleJIeHHI HA OOBTOPEEHNe H
CHCTEMATU3AIINIO M3VYEHHOro B fAenaTuaeTHeil muxoxe. Ilpeanomen-
Hble paGoTH MOTYT HCOOJL30BATHCA KAk 00ydalomue cCaMOCTOATEIL-
Hble pafoThl A4 KJAAcCHOM maH nqoMamHed padorsl. JIobeie 3 caMo-
CTOATEJBHEX pafoT yUHTeAb MOMKET HCIOAB3OBATL OJA KOHTPOJA HA
oTMeTKY. HO NpPH 2TOM caefyeT YuUeCTh, YTO MHOTHE CAMOCTOATENb-
HEle paGOTE M BCe KOHTPOJbHEE paboThl NsGEITOUHBI 0 06bemy. Ilo-
aTOMY IpeAloNaraeTcd, YTO YIHTEJb CAMOCTOATEABHO OTOepeT Ha
HHUX 4YacTh 3aJaHMil ¢ yyeToM YpPOBHA MNOAI'OTOBKHM VYAIMHXCA IIO
npeAMeTy M BpeMeHH, OTBOZMMOI'O HA BLINOJHEeHHMe paboTHL.

Caezyer yuecTs, 9T0 HEKOTODHIE 3aAaHuA BapuanTos III u IV me-
CKOJBKO CJA0KHee COOTBETCTBYIONINX 3aaaHni papuanTos I 1 II. Tax
KaK B KJIACCAX ¢ YIIIYOJeHHEIM H3YYeHHeM MATEeMATUEK KOHTPOJALHLIX
pafor A0MKHO OHITE GoabIoe, YeM B KJAacce, paboralomeM no ofimeodH-
PasoBaTE€NbHOH IporpaMMe, TO OTACALHLIC CAMOCTOATEALHEIS PAGOTH,
OTMedeHHBIE 3Be3JOYKAME, MOXKHO IIPOBECTH KaK KOHTPOALHEIE padoTeL.,

3



paznen |

Marepuans gna nogroroBxu
K COMOCTOATONbHbBIM paboram

1. JencraurennHbie YMCNO

HamoMHEMM mpaBHIO NEepeBoia NePHOAUIECKOH ASCATHYHOMR
Apofn B 0GEIKHOBEHHYIO.

Jaa Toro utrobH 3anmMcaTh NepHOAUYECKYH) TeCATUYHYIO
Apo0r B BHJe OOBIKHOBeHHOH ApoOH, HAJO B YNCJAHTENE 3a4IIH-
CATHL PasHOCTh YMCJIa A0 BTOPOrO MEepHOAA M uHucja A0 IIepBOro
nepHoia, B 3HAMEHATeJIe 3aIIHCATE CTOJILKO AEeBATOK, CKOJbLKO
nudp B NepHoAe, H NPUIACATE K HHM CTOJBKO HyJeH, CKOJIbLKO
AP MEeXAY 3aNATON W IMepPBEIM IIePHOAOM,

IIpumep 1. 3anuieM DepUOAUYECKYIO AECATHUIHYIO APOSH
B Buae obnIKHOBeHHOI: a) 2,1(45); 6) 0,00(3); B) 0,(7).

Pemenne. a) Qfosmauum x = 2,1(45) = 2,14545..., rorza
2145 — yucao A0 BTOPOro mepuoja, 21 — 4YHENO A0 NEPBOTO
IepHOAa, B nepuoae 2 nudpH, MeKAY 3ANATOH U MePBHM Ie-
punogomM 1 uudpa. IllosToMy no mpaBnay HUMeeM

L, 2145-21 2124 118
990 990 55

-

6) O6ozuaunym x = 0,00(3) = 0,00333..., Toraa mo npasuiy
HMeeM X = 3-0_3 1

900 900 300"
B) Oﬁoanathnu x=0,(7)=0,777..., Toraa WMo NIpaBHMIY

HMeeM x=—=1.
9 9

OrRer. a) Ei; 6) L;

65 300

Opumep 2. Haifigem Bece AeiicTBUTEeNbHBIC 9WHCHIA X, AJIA
KaKZOT0 M3 KOTODPHIX COPABEANHEBO paBeHcTBO |x+4|= 2.

Pemenne. Moay e pasHOCTH 9uce) X B —4 3a7aeT paccTod-

HHMe MeXAY ToukamMu X M —4, H3o6pazuM Ha KOOPAWMHATHOH

ocm Toury —4 (puc. 1), Toraa HCKOMOe YHCHO X, TAKOE, YTO

i
B) —.
)9

-2 +2 -2,5 +2,5
NN et N N,
-6 -4 -2 x -1 1,5 4 =
Puc. 1 Pue, 2



|x — (-4)| = 2, ynaneno or nee Ha 2 eguHMLEI, T. €. HIH X = —6,
wim x = =2,
Orser. —6; -2,

IIpumep 3. HaitgeM Bce aelicTRUTENAbHLEIEe YHCAA X, AAA
Ka)kJ0r0 M3 KOTOPHIX CHpaBefJMBO HepaBeHcTBO |2x — 3| > 5.

Pemenue. [JaEHOe HepaBeHCTBO NIepenMmeM B BHZAE
[x — 1,5| > 2,5. Moayap pasHOCTH umcena x m 1,5 sapaer paccro-
AHAE MeXIy ToukaMu x u 1,5. M306pasuM Ha KOOPANHATHOMN
ocu Touky 1,5 (puc. 2), Toraa HCKOMBIE YHCIA X AOMMKHBI OHITH
yaajJieHH OT Hee HA paccTofgHHe, Ooasniee uem 2,6 eAMHHLEI,
T. e. AN x < -1, uau x > 4.

Oreer. (—o0; —1) U (4; +o0).

2. MpumeHenne popmyn
COKPULIEHHOIO YMHOXEHMA

HanomManM QJODMYJIH COKPALIICHHOT'O YMHOMKEeHHA MHOTO-
HJIEeHOB:

(x+ g',,')2 =x2+ 2xy +y2;
(- y)* = 2*— 2xy +y%
(c+y)% = 23+ 3x% + 3xy2+ y3;
(x - y)3 =x3- 3x2y + 3xy2— y3
(x—y)x +y) = ¥ - y%
-+ xy +y?) = 2® -y
(x +y)(x2-- xy +y2) = x3+y3.
Ilpumep 1. BriuncauM sHaueHHe MHOTOWIeHa x°+ 2xy + y?
npu x=-59,7, y = 52,7.
Pemenme. Tak kKax x°+2xy +y’=(x+y)’, To mpu x=
==59,7, y = 52,7
22+ 2xy + y® =(-59,7 + 52,7)% = (-7)? = 49.
Orger. 49.

IIpumep 2. Ma muorowrenos A = 3x2 + 2x+ 5 u B = 8x% -
~3x + 5 cocraBneno supaxenne P = A% — 342B + 34B% - B,
Hailizem 3HadYeHHe BrIpamenus P(x) npm x = 0,2.

Pemenwe, P(x)=A® - 34°B + 3AB* - B = (4 - B)® =
=((8x%+2x +5) - (3x%- 8x + 5))® = (5x)® = 125x°.

Ecam x = 0,2, To P(0,2)=125 . (0,2)® =125 - 0,008 =1.

OTtger. 1.



3. KsapparHoe ypasHenme.
Popmynsl Breta

ax*+bx+c= 0, a # 0 — KBagpaTHOe ypaBHeHUe,

D =b%- dac — AHCKPUMUHAHT 3TOr'0 YpABHEHNS,

1) Ectu D > 0, T0 ypaBHeHHe NMeeT ABa PAasJIAYHBIX

bt JE)L

2a

Ha JHUHeHHBIC MHOMKUTENN: aX° + bx + ¢ = a{x — x )(x ~ x,).
2) Ecin D=0, To ypaBHeHUNe UMeeT eINHCTBEHHbIH KOPEHD

-b
Xo= 5 (roBopAT ele, YTO KODHM YDABHEHWUS COBIAZAIOT);
a

KODHHA x]’ 2= H RBaJ.(paTHBIﬁ TpexdsjeH PacKJIaIbBIBaeTCA

KBAAPATHHI TPeX4jeH DACKJAALIBAeTCHA HA JNHeHHLIe MHO-
xurenn: ax’ + bx + ¢ = a(x - x,)°.

3) BEcaiu D < 0, To ypaBHEeHHEe HE MMEET JLeHCTBUTEJLHBIX
KOpHeil, KBAJPDATHHIA TpeXdJeH ax® + bx + ¢ Hexvas pasno-
*KUTH Ha JUHEHHbIe MHOMKHTENH.

IIpumep 1. Pemrum KBagpaTHOE YPABHEHUE
x¥+12x - 45=0.

Pemenne. D = 122 — 4 . (—45) = 144 + 180 = 324.

_-12+4J324 -12+18
1.2 2 2
Oteer. —15; 3.

Tegpeua Bmera. Ecan npuBeseHHOE KBajpaTHOe ypaBHe-
HHEe X~ + px + ¢ = 0 UMeeT ABa AeHCTBUTENLHHX (pPasjiHYHBIX
MJAH COBIABIINX) KOPDHA X, H Xy, TO X; + X5 =—P, X1 X3 =¢.

O6paruaa reopema Bmera. Ecau uucina x; U X, TAKOBHI,
YTO X, + X3 =—P, X1Xy =g, TO dTH HHCJA ABAAITCA KOPHAMH
VpaBHeHHA x° + px + ¢ =10,

@OpPMYJIH X; + X5 =P, X X, =¢ HA3LIBAIOT GOpPMyJIaMH
Buera anAa npHBeAeHHOrO KBAAPATHOIO YPABHEHMA.

Jdisg KBaaApaTHOTO ypaBHeHHSA ax* +bx+c=0 (a # 0) dop-

b ¢
MyJBl Bueta MMeT BHA X, +X,= ——, XXp,= —.
a a

xl =_15’ x2 = 34

IIpumep 2. PermuM KBagpaTHOe ypaBHEHHE
x? - 2005x + 2004 =0.

Pemenne. 3aMeTHM, 9TO YHCIO 1 ABIAETCA KODHEM AAHHO-
ro KBaJpATHOTO YPABHEHNS, TAK KaK 12 - 2005 - 1 + 2004 = 0.
Bropoii kopess HalifeMm, noas3ydAch opmynramu Brera.

Tak Kak x,x, = 2004 n x, =1, 10 x, = 2004.

Orner. 1; 2004,
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IIpumep 3. Ecau KBagparHoe ypaBHeHme x — 13x +2=0
EMeeT KOPHM X; M X,, TO, He BEIUMCJIAA HX, HalileM 3HadeHue
THCAOBOTO BBIPAKEHMS xfx2+ xlxg.

Pemenne. Tax xax D =132 — 4 . 2 > 0, To ypasHenne ume-
€T ABA PasJIUYHBIX AeHCTBATEIBHBIX Ropua X, B x;. I[Ipume-
Huad ¢opMmyan Buera, moayumm xfx2+ xlxz— X%y {xy +25) =
=2.13 = 26.

Oteer. 26.

4. AnreGpanueckne gpobn

22— 22— B5x+6
—6x2+11x -6

0) HaiiaeM 3HavYeHHe IOJAYUYEHHOH ITocje COKPDALIERHS APO-
ou opu x = 1.

Pemenme. a) Ilpu x = 1 uncanTess 1 3HAMEHATENE APOOH
ofpamaiorcss B HYJb. ITO O3IHAYAET, UTO UX PAIIOKEHHE Ha
MHOMHTEIHN COAEPIKHUT MHOMKHTENAB (x — 1),

PasmoXEM UYHCAHTENE H 3HaMeHaTelb ApodHM HAa MHO-
JKHTEJN:

IIpumep 1. a) CoxpaTuM ApodL

22242 -Bx+6=a’ x> -2 +x-6x+6=

=x¥(x-1)-2x-1)-6(x-1D=(x—-Dx*-x-6)=
={x - 1)(x - 3)x + 2);
2622+ 11lx-6=2%—x®-5x2 +5x +6x -6 =
=x%(x~-1)-5x(x — 1)+ 6(x — 1) = (x — 1)}{(x* — bx + 6) =
= (x — 1)}(x — 8)x — 2).
Tenepps COKPATHM APOOE:
xX*-2x*-5x+86 _(x-D(x-3)(x+2) _x+2
B-6x2+11x-6 (x-Dx-3(x-2) x-2
x+2
x_
; 6) —3.

) Ecim x =1, TO = —3.

x+2

OTeer. a)

Ilpumep 2. a) 3anumeMm B BHAe ApoOHM BLIpaykeHHe

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

6) Hajinem sHauenme noaydeHHoU Apo6u npu x = 0,



Pemenne. a) IIpeACTaBuM KasKAYIO M3 AAHHRIX ApoGeir
B BAJE DA3HOCTHU M YIDOCTHAM IIOJYYCHHYIO CYMMY:

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

+l_1+1_1=1_l+l_
x x+1 x+1 x+2 x-1 x =x

1 1t o _ 11 8
x+1 x+1 x+2 =x-1 x+2 {x — 1)(x+2)
6) Ecan x =0, 1o —'?1-————=—1,5.
{x -1(x+2)
Otper. a) ;; 6) —1,5.
(x—1x+2)

5. PoumoHanbHbie YPOBHEHMS

xi-4
P-4

Pemenune., Hajizem sHaueHHMs X, TPH KOTOPHIX YHUCJIUTENb
Apobu paBeH HYJIO:

#-4=0, x,=2, x,=-2

l'Ipn x, =2 3HameHaTenbs ApoOm oOpamiaeTcs B HYAL:
2% _22_4-= 0, a mpn x,=-2 HeT, cAeXOBATEJILHO, —2 —
€IAHCTBEHHLIII KOPDeHb JAHHOTO YPABHEHHS.

Orper. 2.

IIpumep 1. PermuM ypapHeHUE = {}.

2x+2 + Te-11 _
x+3 (x+3Kx-5)

Pemenne, IlepeHeceM Bce 4ileHBl YPABHEHNSA B JIEBYIO YACTE
M mocJe DpuBeAcHHUS Apobeil k ofnieMy sHaMeHaTeNIo [epeln-
illeM ypaBHEHHEe B BHAE

*+x-6 _ 0 o)
(x +3)(x -5
Haligem 3HAYeHHA X, HOpH KOTOPHIX YHCIATENB Apobn
B ypaBHeHuH (1) paBeH HyJIIO:
PZX+x-6=0, x; =—3, x, = 2.

Ilpamep 2. PemnM ypaBHEHNE

Ilpn x, =-3 snamenatens (x+3)}x — 5) ApoGu B ypaBHe-
una (1) obpamaerca B Hy 1B, a IPH X, = 2 HeT, CACAOBATEILHO,
2 — eIHMHCTBeHHLIH KOpeHbL JAHHOTO YPABHEHHA.

OrBer. 2.



6*. 3ameHa HeW3BECTHOrO NMpPM PeLUeHHMM
POALMOHAONBHBIX YPUBHEOHUN

IIpumep 1. Pertnm ypaBpHeHHE
(13x + 29)° - 19(13x + 29) + 48 =0. )

Pemenue. O6osHaums ¢=13x +29, pepennineM ypaBHe-
une (1) B Buge
t2-19¢+48=0, )

Ypasuenue (2) umeer Asa kopHA £, =3 u {,=16, mosro-
My BCe KODHH ypaBHeHNsA (1) ARIAIOTCA KOPDHAMHM ABYX yDAB-
HeHHH:

1) 13x+29=3, H 2) 13x+29=186,

13x =- 26, 13x =-13,
x, ==2; x, =-1.
Orser. -2; 1.
Ilpamep 2. PemiuM ypaBHeHMe
(% +6x)® + 2(x + 3)® =81, (3)
Pemenne. Ilepennumem ypaBueune (3) B Buge
(x®+6x)° + 2(x* + 6x) - 63=0. (4)

O6osaaums t=x° + 6x, nepenunnieM ypaeHeHue (4) B suge
t2+2:-63=0. (5)

Ypasaerne (5) umeer gea KopHA ¢, =-9 n t,=7, moaro-
MY Bce KODHM YpaBHeHKd (3) ABAAIOTCA KOPHAMH ABYX VPaB-
HeHMi!

1) x> +6x=-9, = 2) 2 +6x=7,
x2+6x+9=0, x2+6x-7=0,
x,=-3; x,=1, x3=-7.

Otreer. -7;-3: 1.

IIpumep 3. PermumM ypaBHeHMe

x*-8x -2 X+ x-4
+4. +4=0.

Frx 2t P2 ©)

x-3x -2
Pemenne. O60sHaunp ¢ = —————, mepenunieM ypaBHe-

ene (6) B BRAe t+x-d
t+5+4=0. (7

i
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¥pasuenne (7) uMeeT eAMHCTBEHHEIN KOPeHE f, =—2, m0O3TO-

J Bce KOPHH ypaBHeHMA (6) ABAAKTCA KOPDHAMN YPABHEHUS
-3x -2

x2 +x-4
AOBATENLHO, u ypasHenne (6) uMeeT TOMBLKO ABA KODHA X; U X,.
OTBer. —g; 2.

= -2, KOTOpOe NMeeT JBa KOPHA X, =— g " x,=2. Crue-

7*. Roka3arenbCrs0 YUCNIOBBIX HOPUBEHCTS

IIpumep 1. HokaxeM, 4YTO AJA M1060ro AedcTBHTEIBLHOIO
YHCIa X COPaBeANUBO HEPAREHCTBO xi-4x?+5>0.
JdoxasaTeabcTBo. BLigennM HNOJHEIA KBagpaT:

2 -4x? +5=x—4x®+4+1=(x?-2)%+ 1.

Tax xax (x°-2)° > 0 s moboro AeiicTBUTENLHOTO YHCIA X,
al>0,To0 (x2-2)2+1 >0, 1 e, x1-4x?+5>0 ang moboro
OeHCTBUTENBHOTO YHC/A X, YTO ¥ TpeGoBaJoch JOKASATH.

IIpumep 2. HokxaxxeM, UTo AAA AIOGOTo AeHCTBUTEJILHOTO

1
9MCaa X COpaBejJIHBO HepPABEHCTBO X-— 5x + P v—— 2 =5,
X —aX

HoxazaTeascTso, IlpuGaBup Kk ofenM "HACTAM HepaBEHCTBA
9ACHO 7, MOMYyYUM HEpPABEHCTBO
1

x2—5x+7+2——
x-5x+7

= 2. (1)

Jng JOKA3ATEeALCTBA WCXONHOI'O HepaBeHCTBA JOCTATOYHO
JOKA3aTH CIPaBeINHBOCTD HepaBeHcTBa2(1). Tax KaKk ZHCKDH-
MHMHAHT KBaAPATHOTO TpexuieHa A=x"-5x+ 7 orpunmarenn-

Bt ¥ KoaddumueHT npu %% nonoxurennHBI#, TO A > 0 paa
Awboro pecTBATENRHOTO ducaa X. Ho ans awboro moaom-

1
TEJBHOTO A CIOpaBefJUBO HepaBeHCTBO A +Z # 2, moaToMy

cIIpaBeqJIUBO HepaBeHCTBO (1), uTo u TpefoBANOCH KOKA3ATEH.
IIpumep 3. JokaskeM cIpaBeiJMBOCTH HepaABeHCTBA

135, .28 1
2 46 100 10
JloxkaszarexperBo. OOosHAauMM A = 1,35 P E;
2 44 6 100
B=g-é-§—-...-£)9- Tax xak l<g, E<—, §<—, cer s
3 6 7 101 2 3 4 5 8 7T



99 _ 100
=
100 101

2 2
_1.2.3.4.5....-99.100 _ 1 _ 1 _ [—L),TOA2<[i].

o A <B. Tak rak A > 0, TO A2 < AB. Tax xak

2 3-4-5-6-... 100 101 101 100 l10 10

Orclona, yunTeiBadg, utro A > 0, moayuaem A < %, 4To M Tpe-
60BaTIOCE AOKA3ATH.

8*. Meroi mareMmaTMuecKoH WHAYKUMMN

IIpamep 1. JIOK&JRSM MeTOAOM MATEMATHUYEeCKOH HMHAVK-
uun, uro 3214+ 57! genurca ma 4 ZnA MOGOro HaTypain-
HOTO YHCHA 1.

Hoxasareascrso. O6osraunm A(n)=3%2""1+5%%1,

1) A(1)=38+25=28 — pesutca Ha 4.

2) HpeanonoxuM, uro A(k)=3%"1455+1
H JoKakem, 4To A(k + 1) mzeanTtca Ha 4.

A(k'l‘ 1)= 32k+1 + 5k+2= 32k—1 +2+ 5k+1+1 =
=9.8%"1,.5.5%1=-4.3%"145. A(R).

Tax Kak, 00 HallleMy OpeANoN0:KeHHID, A(k) fenutcda Ha 4,
To 5 - A(R) menurca ua 4. Cnaraemoe 4 - 3% -1 pome JEeTUTCa
Ha 4, NO3TOMY H cyMma, papHaa A(k+ 1), meaurca Ha 4.

CornacHO NPUHIANY MATeMATHYECKON MHIVKIIHH 3TO O3HA-
qaeT, 9TO BeIpaxeHne A{n) aenutca Ha 4 pna aoboro HaTypa-
JBHOIO YHCJA I, UTO M TpeboBaIOCH AOKA3ATEH.

Jeautca Ha 4,

IIpumep 2, oxamem MeTOIOM MaTeMATHYECKON HWHAYVKIIMN,
YTO ANAA AIO00N0 HATYPAJBHOTO YHCIA 12 CIIPABeINBO PABEHCTBO

_1_+‘1 +ooo+ 1 = L *
1-5 5.9 (dn —34n+1) 4n+1

JoxazaTteanscTrBo., O603HAYUM
Am =1+ ...+ L . B)= —2—.
1-5 5.9 (4n — 3)(dn + 1) 1 fn+1

1) Pasencreo A(1)=B(1l) pepHo, TaK KaK —— 15 = ek

1 1
2) Ak +1)- AR) = 75+ﬁ+-" -3k D

-+

+ L P 1 ]:
4k +D(dk+5 \1.5 5.9 (4% — 3)(4k + 1)
_ 1
T 4k + D4k +5)°
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Bt+1)-B)=r¥1 __k _(+D(dk+D- k(4k+5) _

4k+5 4k+1 (4k + {4k + 5)
_ 4K*+ 5k + 1~ 4k~ 5k _ 1
(4% + 1)(4k + B) (4k + D{4k + 5)

Cnegoparensno, A(k+ 1)— A(k)=B(k+ 1)- B(k), nostoMy
BepHO paBeHcTBO A(k+1)— B(k + 1)Y= A(k) — B(k).

3) Ilpeanmonoxum, uro A(k)= B(k), Torgja u3 copapeinun-
BOCTH OOCTIEAHEr0 PABEHCTBA CJAEAYET, UTO CIpaBeAJINBO pa-
BeHCcTBO A(k+1)=B(k + 1).

CoraacHO NpUMHINDY MATEMATHYECKON MHAVKIUA 3TO O3HA-
yaeT, 9YTO paBeHCTRO A(n)= B(n) BepHo ajsA J1060rc HATYPAJIb-
HOI'0 4YHcJIa 1, 9TO N TpeboBaloCk AOKA3ATD.

9. NepecTaHOBKYN, pPA3MELLIEHN, COMETAaHMS

IIpumMep 1. CKoabko Menoauil MOKHO CHIIPATD H3 YeTHpeX
Pa3AAYHBIX HOT?

Pemenue. Yncao cnocob6os paBno P,=4.3.2.1=24.
B camMoM JZene, nepeyid HOTY MOKHO BHIGpaTh H3 UHeTHIPEx
HOT YeTBHIPbMA cHocofaMH, BTODPYI0O — M3 OCTABIIMXCH Tpex
TpeMa c¢nocoliaMM, TPEThLI HOTY MOMKHO BHOpaTs H3 ABYX
IBYMs cnocofaMu, YeTBepTYI HOTY MOMKHO BHIOPATH U3 OAHOM
OIHHMM crnocoboM, a Bce UeTHIpe HOTHI MOYHO BHODPATEH
4-3-2.1=24 cnocobamu, T. €. M3 YeTHIPEX PA3JHYHEIX HOT
MOKHO CHII'pPaTh 24 Memxoawnu.

Otser. 24.

Tipumep 2. CKoNbKO MeaOAHil MOMHO CHII'DATE B3 YeThIpeX
HOT, BbIOpAHHEIX 0e3 DOBTOPEHHA U3 CEeMH 3aJAHHLIX Pas/iNd-
HEIX HOT?

Pemenne. Yncio cmocoGoB paBHO A; =7.6-5.-4=840.
B camoM nene, mepBYI0 HOTY MOMKHO BRIODATH H3 CEMH CEMBIO
cnocofaMu, BTOPYIO — H2 OCTABIOIMXCH HIECTH INECTHIO cnoecoba-
MH, TPETHIO HOTY MOKHO BHIGDATE M3 OCTABIOUXCHA MATH NATHIO
cnocofaMu, YeTBEPTYIO HOTY — YETHIPbMA coocofamMm, a Bce de-
THIpE HOTHI MOKHO BEIOpaTh 7 - 6 - 5 - 4 = 840 coocobamn.

Oreer. 840.

Ipumep 3. CKONBKO MOXXHO CHITPATE AKKOPAOB U3 YeTHIpeX

HOT, BHIOpPAHHBIX M3 CEMU BaXAHHLIX PAJJIHYHBIX HOT?
7:.6-5+4

4-3-2-1
B caMoM pene, HCOOAB3IYA UETHIpE PA3AHYIHEE HOTEI, MOMCHO
CBITPATH A? menognit. TaAK KAK B akKOpAe deThlpe BHOpaH-

Pemenne. Yucao cnocoboB paBHO C? = 35.

12



Hble HOTHl 3BYYAT OJHOBPeMEeHHO (T. €. MOPAAOK BHIGPAHHBIX
HOT He HrpaeT POJH), TO HCKOMOE UKHCI0 AKKODAOB MeHbIIe
gncna Mejaoauit B P, paa. Torga HckomMoe 9HCI0 AaKKOPAOB PaB-

A4
HO — = 7-6-5-4 . 9TO U ecTh YHUCJIO C# =35,
P 4.3.2.1"

Orser. 35.

IIpumep 4. CKOABKHMH cIOCO0aAMH MOMKHO M3 4YeThIpexX
opuIEepoOB M MIECTH COJAAT COCTABHTH ABA MaTpPyJIA H3 IBYX
oUIIEpPOB U TPEX coamaTr?

Pemenne. [[n4 pemenns s3afauy AOCTATOUHO OIpPEAEeJUTH
YHCJIO CIIOCO00B COCTaBJIeHUA OFHOTO MATPYJA, TAK KAK OCTAB-
muecda odUIEDPE ¥ CONAATH COCTABAT Bropoit narpyan. Uexo-
MO€ YHCJIO CIIOCOGOR PABHO MPOA3BEACHHIO YHEIA CIIOCOG0OB BHI-
6pate AByx oduuepoB u3 qe’rupex (Ci) M 4yHcaa cnocobos
BBHIOpATE TpexX COMJAT H3 MIeCTH (C ) (cba pasa GepeM uHCHO
COYETAHMIL, & He YHUCJIO paamemennﬁ TAK KAK OOPAACK B
BEIOpAHHOIN Tpynne OQUIEPOB MM COJAAT He HrpaeT pOJH).
4-3 6 5.4 = 120.

2.1 8.2.1

HexkoMoe uucno conocoGOB paBHO Ci -Cg
Otser, 120,

10. ®opmyna 6uHoma HeloToHO

IIpumep 1. Bbltmc.unll\g KoodHIIHeHT IIpH a’ B pasnoxe-

HHH BHIDAMKEHHNSA [a - l) no Hpopmysae 6uEoMa HeloTOHA.
a

1 13 1 13 12
Pemienme. Tak kak |la— =~ | =|a +— Co a13+(1’1 a—1+
a —a (—a)
11
+(','2 4 _+c3 L a’ +...=C%a —Cla +C2 q? Csa?+...
13 ¢ -—a)“ 18 ¢ )3 13 13 13 13 ’
TO ACKOMBIA Koa(pHIUEeHT eCTh —(.1'133— 18-12:11 = —286.
OrBer. -286. 1-2.8
Hpamep 2. mechM cyMMy KoadbdunmesToB
Cl+ ClL+ Co+ Co+ ... +CL.

Pemenue. Paccmo'rpnm pasyIOMKeHNe CTEeNeHH JIBYYJICHA
nce dopmyne oOunHomMa HeiwoTona:

(a+ x}13 = C° al? + Clsalzx1 + C13“ 24+ Cigxla

ITogcTrasue B no.nyqennoe pa.nenc'rno a=1, x=1, nonyuaum
HCKOMYIO CYMMY: C +013+C +...+C13 (1+1)13 213 8192,
OTtger. 8192,
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11*. Aenenne mHorounexnos. Kopens mHorouneHa

Ipumep. Pemmum ypasnenme 9x?—3x% +4x2+5x+1=0.
Pemenue. ¥ wMHorowmeHa P, (x)= ox? —3x®+4x®+5x+1
xkoadpunuenr g, =9, a ceoboauniit unen a, = 1. Ecan ypasne-

HUe HMeeT KOpDeHb — DANUOHANLHOE YHCIO0, TO 3TOT KOPeHSH

HAA0 UCKATEH cpexd uncera 1, -1, l, 11 l.

3° 39" 9
Beruucanm
P(1)=9-3+4+5+1=16%0; P (-1)=9+3+4-5+1=12=0;

P, 1 =l—-l+—4—+—5—+1¢0; P, -1 =l+l+é-§+1=0.
3 9 9 9 3 3 9 9 9 3

1
Taxknm o6pasom, mHorounesn P,(x) nmMeer KOpeHb ——, HO-

aromy P, (x) pennTea Ha ABY4JIeH (x+ %} T. €.

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

Ipumensasa cxemy l'opHepa, Halimem KoadbHNHEeHATE MHO-
rounesa Pgx):

9 -3 4 5 1

1
-3 9 -6 6 3 0

Urtak, Py(x)=9x%-6x?+6x+3, cnegosarensno, ero pa-
IMUOHANBHEIE KOPHM HANO MCKATH cpeim uwmcen 1, -1, -é, - 5
fcuo, yro unena 1, -1, é- He MOTYT OBITHE KODHAMH MHOTOUJIEHA

1
Py(x). IIposepumM anHCHO Y

Tax xarx P, _1 =—l—g—2+3=0, TO MHOTOYJIEH
8 8 3 3

Py(x) nmeer KOpeHB —1. ITosTomy MHOrounen Pi(x) nemurca
Ha IBYUJIEH [x +%], T. €. Py(x)=Py(x) - (x +-31-] HaiizeM MHO-
rouwneH P,(x), pasgenus MHorouwIeH Pgy(x) HA ABYyLileH (x + %)

yroakom {puc. 3).
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Hrak, Py(x)= 9x2-9x+9=
= 9(.‘::2 —x+1), roraa Px)= 053
2

—qx2+6.l’-+3 x4 =
=9-(x+%)( P_x+1). 97 +3x?

Tax Kak JHCKPHMUHAHT

I

MHOrowIena Py(x) oTpunarens- —9x% -3¢
HEIH, TO STOT MHOTOUYJEH He ‘, 9x+3
HMeeT AeMCTBHTENBLHBIX KOp- ! 9% +3
Heill M ypaBHeHue (1) mMeer
ABA COBIABIINX ,u;eﬁc-miu-renb- Y
HBIX KODHA X; =Xo=— 3 i

OTBerc - %o PHc. 3

12. PaumoHanbsHblie HOPABEHCTBO

IIpamep. Peminm HepaBeHCTBO
1, 9558246
x 2x+3

(1)

Pemrenne. Ilepeneca Bce uneHHl HepaBeHcTBa (1) B ogmy
CTOPOHY M CAOHB Apodu, MOJYUHM HEPABEHCTBO

x*-2x -3
{(2x + 3)x
CHauana peniuM ypasHeHHe
x2-2x -3 _
(2x + 3)x
YpaBHeHUe (3) uMeeT ABa KODRA X;=—1 n x, = 3.
Tenepr pemiiM HepaBEHCTBO
(x+L(x-3)

<0, @
[x + g](x -0)

IIpuMeHHB K HepaBeHCTBY (4) MeToZ MHTepRayOB (pHC. 4),
IONYYHM, YTC MHOXECTBO BCEX ero pemenuﬁ eCTh MHOXKEeCTBO

3» — -
(_E’ 1] U(0; 3).

(2)

(3)

Puc. 4
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O0beMHNB MHOKECTBO BCexX pemenuil ypasrenus (3) u ne-
paBeHcTBa (4), MOTYYHM MHOXKECTBO BCEX pEIIeHHH HepaBeH-
CTBA T), a craeAoBaTeAbHO, ®W  HepaBeHCTBa (1)

~3. _1ju@: 31

OTser. (—%; —1] U0; 3].

13*. 3ameHa HOM3IBECTHOrO
NpM PellIeHNN PAUNOHANLHLIX HePOBEeHCTS

IIpamep 1. PeltuM HepaBeHCTBO
(x*+4x)%-2(x+2)°-7 2 0. (1)

Pemenne. O60osHaqInE = x2 + 4x, mepenmnuieM HepaBeHCT-
BOo (1) B BHAC
t2-2(t+4)-7>0. 2)

Bce pemenunsa HepaseHcTsa (2) ecTsr M Bee t < —3, U Bce

t » 5. CnepoBaTeNbHO, Bee pemenns HepaseHeTsa {1) ecTh 005-
eIWHEHHE BCeX pelieHHH IBYX HepaABEeHCTB:

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

HepaseneTso 1) uMeeT MHOKeCTBO pemenuit [-3; 1], a He-
PABEHCTBO 2) UMeeT MHOMECTBO peireHHit (—oo; —5] U [1; +00).
CrnepoBaTensHo, HepaBeHCTBO (1) HMeeT MHOYKECTBO pelleHUi
{—oo; —5] U [-3; -1] U {1; +o0).

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

IIpumep 2. PeinmuM HepaBeHCTBO

3 <o (3)

2 —
2x“+x 4+2x2+x .

Pewenne. OfosHaune {=2x°+ x, MepenunIeM HepaBeHCT-
Bo (3) B BUAE

s—4+%<0. @)

Bce pemenns mHepasencTsa (4) eets u Bce t < 0, i Bee £, Ta-
Kne, 9To 1 < ¢ € 3, caeA0BATEIEHO, MHOXKECTBO pelleHUH He-
pasesctea (3) ecTh oOBeAuHEHME DelleHH HepaBeHCTBa

2x%+x>1

1) 2x* +x < 0 u cacTeMs 2) 2 .
2x“+2x<3

16



- 1 -
HepaBeHcTBO 1) MMeer MHOMeCTBO pemteHuit |——=; 0

a cucTeMa 2) mmMeeT MHOMKECTBO PeImeHUN [—%; —l]UB; 1].

ClrenopaTeJbHO, HEPABEHCTBO (3) MMeeT MHOKECTBO pelleHMi

SRR

OTeer. [—E; —1:| U [—l; 0] U [-1—; 1].
2 2 2

14*%, 3aMeHa HOM3IBECTHOrO NpPHM pelUucHUM
MPPULHOHANBHLIX YPUBHEHUA W HOPUBOHCTE

Mpumep 1. Pemrum ypaBHeHUe

Jr—-1=12-2x. (1)

Pemenne. O6osHaume ¢ =+x—1, mnOepenuuieM ypaBHe-
HHe (1) B BHAE

2t24+4-10=0. (2)

YpaBrenne (2) uMeeT ABA KOpHA i) = —%’ t, = 2. CaepoBa-

TeJLHO, BCe KODHH ypaBHeHHA (1) ABAAIOTCA KODHAMH ABYX
YPABHEHHI:
1) Vr—1 =—§- B 2 Vxr-1=2

dyHKRIUA VX ~ 1 onpeneseHa JHIL OPH X > 1, HA MHOMKe-
ctee [1; +00) OHAa HeOTpHOATENLHA, IO3TOMY YpaBHeHue 1) He
uMmeer KopHell. Tak Kak sTa byHKIEA HAa MHOKecTBe [1; +00)
BO3DACTAET, TO YPaBHEHHe 2) MMeeT He QoJiee OZHOIO KOPHA.
Jlerko BHAeTb, UTO HHCAO X, =5 ABNHETCA KOPHEM ypaBHe-
HuA 2}, cnefoBaTeNLHO, ypaBHeHNe 2) MMeeT eJMHCTBEHHLIH
xopesb 5. ITosromy ypammenue (1) TaK)xe MMeer eJHHCTBEH-
HbIl KOpeHs §.

OrBer. 5.

Mpumep 2. Pemunm ypapaeaue

Jr-1 Jx-3_1 @)
Jr+1  Jx 27
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Pemenne. OG03HAYHE ¢ = Vx, OepenueM ypaeHeHHe (3)
B BHJE
t—-1 t-28 1
= — . 4
t+1 t 2 . 4)

¥Ypasnenne (4) uMeer nBa xopua ¢, =—2 u t, = 3. Crenona-
TeJIbHO, BCe KOPHH YpaBHeHHA (3) ABIAIOTCA KOPHAMHM ABYX
YPaBHEHHNI!

DVx=-2 u 2)Jx=3.

DyuruNa Jx onpeAeneHa JUIME OpHA X > 0, Ha MHOMKECTBe
[0; +00) oHa HeoTpULATENBLHA, TOITOMY YpaBHeHHe 1) He HMeeT
KopHeii. Tax kax aTa GpyHKIUa Ha MHOKecTBe [(; +0o0) Boapac-
TAeT, TO ypaBHeHMe 2} uMeeT He Oojyee omgHOro KopHs. Jlerko
BHIAETH, YTO YHCHO X, =9 ABIAETCA eJUHCTBEHHBIM KOPHeM
ypaBHeRHuAa 2).

CiaemoBaTenbHO, ypaBHeHHe (3) TaKyke HMeeT eAMHCTBEH-
HEIlt KopeHnb 9.

Ortger. 9.

IIpumep 3. PemnM HepaBEeHCTBO
2x-8 > 2x-5. (5)

Pemenne. O60oanaqus t=,/2x— 3, mepenumieM HepaBeH-

cTeO (3) B BHAE
t?-t-2<0. (6)

Bece pemenna HepaseHcrBa (6) ecTh Bece f, Takue, 4TO
-1 <t < 2. CnegosarenbHo, Bce pelleHNMa HepapeHcTBa (5)
,}Zx—

3>-1
ABJIAKTCA PellleHHAMH CHCTeMBbI HEDABCHCTE .Ji
2x -3 <2

PDyHKEHA Ju onpegeneHa JEB npya & 2 0, © A8 3THX U
OHA HEOTPHIATENLHA, MOSTOMY IE€pPBOE HEPABEHCTBO CHCTEMBI
COpABEIJINBO ANA TOG0Oro X, YAOBIETBOPAIHIEr0 HEPABEHCTBY
2x -3 2 0, ToecTh Ana x 2 1,5, a Tak Kag GyHKIUA VU BO3pa-
ctaeT Ana u 2 0, To HepaBeHCTBO J; < 44 CIOpPABEAJIHBO TOTAA
H TOJBKO Torza, xorga 0 < u < 4, moaToMy BTOpO€ HepaBeH-
CTBO CHCTEMEI CIPABEIJINEO AJNA Jdioboro x, yAoBJIETBOpPAIOIIE-
ro ABoiiHomMy HepapBeHCTBY 0 < 2x -3 < 4. PemerHUs 3TOro
ABOMEHOTO HepaBeHCTBa ecTh mpoMexxyTtok [1,5; 3,5), HO Torza
MHOYKECTBO pemeHHil cHCTeMbI e€cTh npomexkyrtok [1,5; 3,5).

CrenoBaTeNbHO, HEPABeHCTBO (D) MMeeT TO e MHOMKeCTBO
PeIIenmit,

Orser. [1,5; 3,5).
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IIpumep 4. PemuM HepaReHCTBO

x‘l-ﬁx*l—wo. k)
x+2 x+2

Pemenue. OG03HAUNB &= |>— 1, nepemnuileM HepaABEHCT-
Bo (7) B BROE x+
t2—t-22>0. (8)

Bce pemrenus HepaBeHcTBa (8) ecTh H Bee L < -1, U BCe
t > 2. CnenoBaTensHO, BCe pelueHnA HepapeHeTsa (7) ecTs 00b-
eIUHEeHHe BceX pellleHU ABYX HepaBeHCTB:

1) ’x_lé—l u 2) [l
x+2 x+2

HepasencTBo 1) He mMeeT pellleHNH, TaKk KaK IIPH BCEX X,

IIPH KOTOPRIX PYHEIHA ’x _; onpenedeHa, COpPABEJJIHNBO He-
X +
-1 > 0.
x+2
Tax Kax GYHKUNA J; omupefeJeHa JIAIL npn ¢ 2 0 u Ana
9TUX U OHA BO3PACTAET, TO HEPABEHCTEO \/; = «/Z crpapen-

JAUBO TOTAA M TOJABKO TOTAa, KOoraa u - 4, modToMy HEpaBeH-
x-1

paBeHcTBO

CTBO 2) PaABHOCHJIBHO HEpPABEHCTBY 2 4, KOTOpOEe HMeeT

MHOeCTBO pemenuii [-3; —2).

CaenopaTenrHo, HepaBeHCTBO (7) MMeeT MHOXKeCTBO pelrle-
Huit [-3; -2),

Oteer. [-3; -2).

15*. 3apaun ¢ nopameTpom

IIpumep 1. HaiineM Bce sHaUEHUA 4, MPH KAKIOM H3 KOTO-
PEIX YpaBHEHHE X +ax+9=0 umeer gBa PA3IUYHBIX KOPHA,
MeHBIIKX —1.

Pemmenue. Tax kaxk ypapHeHHe ZOIHHO MMETH ABA PA3IHY-
HBIX KOPHA, TO JOJYKHO BBHINOJHATHCA HEPAREHCTBO
D=a?-36 > 0. Tak xax ko PUIIHEHT OPU x? Goanme HY A4,
TO AJA TOro, 4Tobbl 06a KODHA OMAM MeHbIE —1, AOIIKHBL
BBINOJHATHCA JABA YCIOBHA:

a
afenmuceca X,=—_ BepPUINHEI
2 \ /

napabonei — rpadura (puc. 5) X ————"Zy -1 %
dynxoun ’
f(x)=x"+ax+9 Puc. &



AOKHA OBITE MeHbme —1 M 3Hauenne QPYHKINK B Touke -1
AOJIKHO ORITH HMONOKHTENLHEIM

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

ITpu Hapymenuu XoTa 6Ll OXHOTO U3 HTUX VCAOBHUI ypaBHe-
HHe BJIH He HMeeT KOPHeH, NJIH OHH COBNALAIOT, HIH HalaeTcs
KOpeHbL YpABHEeHHSA, He MeHBIHi —1.

CrnemoBaTenbHO, YNCIO0 @ YAOBJIETROPAET YCIOBUAM 3aAaYH
TOTZla -H TOJBKO TOTAA, KOTAA @ YAOBJIETBODAET CHCTEME Hepa-
BEHCTH

a’-386>0
S |
2

Pemugr aty cucreMy, mOJyYuM, 4YTO HCKOMHE 3HAYEHHA @
YAOBJIETBOPAIOT ABOHHOMY HepaBeHCTBY 6 < a < 10.
Orser. (6; 10).

IIpamep 2. HalizeM Bee 3HAYEHHA @, IPH KAKIOM U3 KOTO-
PHIX CHCTEMA HEDABEHCTB

- Q@a+Hx+a®+4a>0
|8x ~ 2a| < 4

MMeeT eJMHCTBEHHOE PelleHHe.

Pemenwe. Kopay KBaZpaTHOTO Tpex4/eHa, HAXOAAILIETOCA
B JICBOH UYACTH N€PBOTO HEDABEHCTEA CHCTEMH: X; =4,
x,=a+4. Taxk Kak npu AIOOKX 3HAYEHHAX @ THUCJIO X; MEHD-
me, YeM YHUCJIO Xy, TO BCE DEImEHMA NePBOrO HePABeHCTHA CHC-
TEMEl COCTABJAAKIOT MHOKecTBo (—oo; a] U [a +4; +oo).

BTropoe HepaBeHCTBO CHCTEMEl DAaBHOCHJABHO HepaBeHCTBY

2 4
x—-=-a| = E, BCE DEIMeHHA KOTOpOoro COCTABAAIOT OTPE3OK

3
[2 4 2 4] 8 [2 4 2 4]
—a—-—=3; —a+—|. Tak KaKk — — IJINHA OTpEe3Ka [ —a ——; —a+—
3 338 8 3 3 338 8
a) 6)
™S . TN e
a a+4 x a a+4 x

)

Puc. 6



Menpmie 4 — JIHHE oTpeska [a; a + 4], To HCXogHasn cHcTeMa
HMeeT eARHCTBeHHOe DelleHHe TOJBKO B ABYX CAyYaAX: HIH

pPaBHBI YUCJIA @ B ga - g- {puc. 6, a), u1nu paBHE YHCAa @ +4 U

2 4
Za+-— . 6, 6).
3%t3 (puc. 6, 6)

HcxoMbie 3nadeHUs 4 HaiiieM, PelllMB ABA yPABHEHUA:

a-—--z—a—;4 H a+4=ga+é,
3 3 3 3

orkyna a=-4 u ¢ =-8,

Hrak, u npu a=-4, n upu a =-8 cucTeMa HMeeT eJHHCT-
BEHHOE pPerIeHHe.

OteBer. —4; 8.

16. Kopens creneHu n

IIpumep 1. BelHeceM MHOMCHTENAP H3-I0J 3HAKA KOPHA

41} 32x4y5 OpH ycaoBHH, uro x < 0.
Pemenne. [IpeoGpasyeM BeipaXkenne

4 4
Va2atys = Y2t 2xfyt .y = 202 |y | Y20
Tak rarx x < 0 mo yenoeuio sagaud, a ¥ 2 0 (B IPpOTUBHOM CJIY-
yae KOPeHb He HMeeT CMEICHA), TO |x|= ~x, |y|=y, mosromy
2|x||ly| y2y = -2xy {/2y.
Orser. ~2xy 3 2y.
IIpumep 2. BEeceM MHOMKHUTEJb NOH 3HAK KODHSA 3x9‘_y‘ 2x
IpH yCJOBHH, uTo ¥ < 0,

Pemenne., Tax xak y < 0 mo yecnosmio sagzauu, a x 2 0
(B MPOTHEHOM clyuae KOPDeHs He HMeeT CMEICJA), TO

3xy4f2x = /3% - Y22 (1) () - 4/2x =
= -4/81212 . 4(cp)t - 42x = - {16223 (—p)* = —4162413y%.
Orser. -—4\/ 162x'3,4,

1
IIpumep 3. YnpocTuM BIpaXeHUe +3/7.
prMep 7P P 4+3/56 +3/49 VT
Pemenue, Hpeoﬁpaayzem 3HaMeHaTeJb Apobu 4 + 31/56 +
+5/49 = 224 23[7 4+ (iﬁ) — 3TO HEmOJAHLIX KBaApAT CYMMEI

ypcen 2 u 5{/— » YUro6m HabaBUTECA OT HPPAIHOHANBHOCTH
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B 3HAMEHarTeJ e APOGH, YMHOXKHM ee UMCAUTENb H 3HAMEHATe b
HA Pa3HOCTL YHCEaA 2 B 3,{7:

1 L 37 _ 2-3%7 V37 =
T m ma@y)

_ 2T s
—23&(%)3+ﬁ 2,

Orser. 2.

17*. @yHkuma y = Vx

Npumep 1. Cpasaum uncaa 59 u 4/18,

Pemenne, IIpeofpasyem JaHHEIE KOPDHHM € MIOMOINBIO
CBOMCTB KOPHA CTEeNeHU 7!

39 = “;fg—‘* =12/6561, 4/18 = 12,/183 =12(5832.

Tax xak QYHKONA Yy = 12/ ompenmeseHa M BO3PACTAET HA
MHOxkecTBe [0; +o0) n ana yuces 6561 u 5832 u3 s3TOrO MHO-
’KecTBa CHpaBeganBo HepaseHcTBo 6561 > 5832, TO cmpasen-

AMBO M HepaBeHCTBO '3/6561 >12/5832, Dro ocamauaer, u€TO
39 > 418.
Orner. 3/9 > 4/18.
Hpumep 2. CpaBHUM uucaa
472005 - 3/2007 u %/2004 — %/2008.

Pemenue. Ha mHoKecrBe Becex x > 0 QyEKnmd y = ﬂ;
ompeseNnena m BoapacTaer, a GyHKnua y = — /X onpexenena u

y6rIBaET, IOBTOMY K3 cIpaBeaauBocTH HepasereTs 2005 > 2004
u 2007 < 2008 caegyer cHpaBeXJAUBOCTh HEPABEHCTB

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

CJI0KHB NOYJEHHO BepHEIe duCI0OBhIe HepaBeHcTBA (1),
NOJYHUUM BePHOE YHCJAOBOE HEPABCHCTBO

4/2005 - 32007 > 4/2004 - 3/2008.
Orser. 42005 — 3/2007 > 4/2004 — 3/2008.
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Hpumep 3. Jlokasenm, aro GyHKIHA y = 35 — 3¢ ABAgeTca
OLIBAIOIIEH,

Y ,I],oxcau;a'renbc'rno. PYyHKOHA Y = 31f b - 3x onpegeneHa an#A
Bcex x € R. Ilyere x, e R, x, e R u x, < x,, TordAa t; =#{(x,)=
=8 - 3x,, t, =t(x;) =5 — 3x,. U3 yGpiBaHNA JUHEMHOH QYHKIHY
t(x)=5-3x caeayeT cHIpaBeAJUBOCTE HepaBeHCTBa i, > i,,
a M3 BO3PACTaHHA DYHKIOMHU y = 5 clefyeT CIPABEAJMBOCTE
HepaBeHCTBa 5 t, > 8 t,, T. e. COPABEATMBOCTb HEPABEHCTBA

’{[5 -3x, > 3J5— 3x,. A sT0 03HAUAET, UTO PYHKIUA i = 3\/5 -3x
ABJIfeTcA yOmIBalonieii, uTo ¥ TpeOOBAJOCH JOKAIATE,

Ilpamep 4. Pemunm ypaBHeHHe 3,/ 5x+1+43x= 7\/1 - 3x.

Pemenue. Bce KopHN ypaBHeHU NPUHAANEKAT MHOMKECTB
[0; +o0). Ha mHOM&ecTBe [(; +00) byHRUMA f(x)= 3,} 5x+1 +"‘/§.¥
BO3pacTaeT, a pyHKIHA g(x) = 741 ~ 3x yOBIBAET, IIO3TOMY €CJIH
Hafjerca sHaYeHHe X, € [0; +oc), Takoe, uTo f(xy)=8(x,), TO Ta-
KO€ YHCJIO eIMHCTBEHHOR, TAK KaK JJIA BCeX X > X, CIIPABEAIMBEI
HepaBeHCTBA f(X) > f(xy)=g(x,) > £(x), a ansa Becex 0<x <x,
cnpaseaauBbl HepaBeHeTBa f(x) < f(x,) = g(x,) < g(x).

Tak rax f(0)=g(0), To xy,=0 — eZUHCTBCHHMH KOPEHB
ypaBHeHHU.

Oteer. 0.

18. Crenenn ¢ PpAMMOHANBHBIM NOKA3ATENEM

Iipumep 1. Beluucaum

L 1\ 1 Y 1
A= [32+22] —4-62] . [(32—22] +4-62].

Pemenne. [IpuMmenasa GopMyanl KBagpaTa CYMMEI U KBaj-
paTa pasHOCTH, HMeeM

1 1} 1 1 1 1
32 +22} - 4.62=8+2.6+2-4.62=5-2-6%

1 1)2 1 1 1 1
32_-22| +4.62 =3-2-62+2+4.62=5+2.62
[Iprvensana GopMyly pasHOCTH KBAAPATOR, HOJXYUIAEM

1 1
A=(5—2-62)-(5+2-62] =256—4-6=1.
OTeer. 1.
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IIpumep 2. Boraucaum
1 1 2
3
B= 2b2ﬁ_ a3 Y VS S |
) 2 b-27
-8% |»2-32) (-3

Pemenne. 1} 1 2 i
1) Tax wxak b—27= b3 ) -3%=|p%-3|(b%+8b%+9], To

%ll—‘

2 1
bs+3b3+—y 1 2 1 1 [% ]2
1, 8 _p+36°+9+30% _ b*+3)
pi_g b-27 b-27 b-27 '
2 1 2 1 2
2) ¥+3 | b3+3] (b3+3] (b-27) b—27 |
1 | b-27 11 V@ (1 8%’
b -3 2—32] [b3+3] b2-32]
1 Hdsd)
2 _ 2b -34) -b+27
syp=_2 _ _b-21 _ _
1 8 1 23)2 1 3)2
b2 32 [bz _ 32] {bi - 35]
13 (232
b—2b23%+|3?
= 2 =1l
¢4
Oreer. 1. B

19*. Mpeaen nochepoBATENLHOCTM

Hpamep 1. IlycTr nmepeMennas y, HeOoTpHUATeJbHA AJSA
M0BOr0 HATYPAJBHOTO 71 M HMEeT [PeAe/iOM HeKOTOpoe MoI0-

JHHATEJIbHOS YHNCJIO. ,I[orcamem IIOAB3YACH TEOPECMAMH O Npeae-
U " —+0G

Jax, YTO nEI:_lmqun = {limy, .

JAoxazaTe/beTBo. PACCMOTDHM IOCI€ZOBATENBHOCTD X, = 4fY/,, «
IIo Teopeme o npegene NpONIBEACHAS HMeeM 2
limxi= lim(x -x,)= limx - limx, = limx_ |.
n—+oa - 400 ” R n— 400 n— 400 n— 400

2
Tarx rar lim x:‘: " [ lim xn) HEOTPHIATEJbHH, TO CIIPABE]-
n-—++oo n -+ +c0

2
JHEBRl PABEHCTEA ’ lim xﬁ = lim x, | = lim x,, a aT0 O3Ha-
-+ 400 n—+oo n— oo
JaeT, 4TO I limy, = lim ,f Yy, , 9T0 1 TPeGoBATOCh HOKASATE.
n— 400 n—e 400
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Tpumep 2. Berancaum A = lim [J4n2+ 6n—1-y4n?+ 2n+5}

n—+oo

Pemenne. IIpeofpasyeM BHIpaKeHREe

Jan®+6n-1- J4n?+2n+6 =

_ [J4n2+6n—1 ~ J4n2+2n+5] {J4n2+6n—1 + J4n2+2n+5] _
J4n®+6n-1+ J4n*+2n+5

_ (4n’+6n-1)— (4n+2n+5) _ 4n—6
C Jane6n-1+Jantr2nis  Jant+6n-1+y4n? t2n+5
48

- n
J4+§—-32-+J4+2+—5?
n n n

Tark xkax lim [ - E] =4, a mo TeopeMe o Npeaene CYMME
n—+m n

H 10 JOKA3AHHOMY B npumepe 1

[J4+———+J4+2 }

n---l'oo Tt

=Jlim [4+§—i2]+‘, lim (4+3 )
‘Yn—+co n n -+t n

TO IO TeOpeMe O npenesie 4acTHOTo A = %: =1,
Oreer. 1.
2

IIpamep 3. Joxaxxem, uTO mepeMenHaa x,=5—n" apia-
eTca OecKOHeuHO Goaplroil, MONB3YACH onpefleieHHeM BecKo-
HedHO Gonbinoil (Ha Aspire «M — N»).

JokazaTeascTBo. IIyCcTh JaHO MOJOKHTENRHOE AOCTATOYHO
Goarmoe yucao M. Torga HepaBeHCTBO

|5-n?>M (1)

=2+2=4,

=‘,,|o! ::

BBIIIOJIHEHO, ecau n—5> M, 1. e. ecia n > VM

Bribepem uucao N = VM + 5, Toraa gaa Jtmﬁoro n > N BH-
TIONTHEHO HepaBeHcTBo (1), a »TO O3HayaeT, YTO IEepeMeHHAA
x, =5~ n® axserca 6ecKOHeuHO GOMBIION, YTO B TPEGOBAIOCE
AOKA3ATE.
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IIpumep 4. [loraskeM, 4TO IlepeMeHHAdA X, = ABIH-

5n -6
eTca GeCKOHEUHO MAaJIOH, NONb3ayAch onpexenreHneM GecKoHEY-
HO Manoi (Ha A3bIKe «&— N»).

HoxazateascTBo, [IycTs 1aHO MOJOKHTEIBHOE ROCTATOUHO
majoe yuchao £. Torga mepaBeHCTBO

-3
<g 2
5n—6 @)
3 3 .6
BEITIOJIHEHO, ecau bn—6 > —, T, e, ecam n > e +g.
£ £

BrifiepeM uucio N = -53— +-§-, Torga Bias jawdoro n > N BEI-
€

noJHeHO HepaseHCTBO (2), a 2TO 03HAYUAET, YTO NepeMeHHadA
—~ _ apiaAerca GeCKOHEUHO MaJof, 94TO H TPeGOBANOCH

" 5n-6
JOKAa3aTDh.

20. Norapudpmn

IIpumep 1. doxaykeM cBoitcTBO JorapuchmoB
alogb c_ clogb a. (1)

Pemenne. OTMeTHM, UTO IO OIpeAeJeHHAIO JiorapudpMa B JO-
KasbiBaeMoM paBeHcTBe a > 0, b > 0, b= 1, ¢ > 0.

Ecama=1, nau e=1, naum a=¢ =1, 7o paserctsBo (1), oge-
BHAHC, CIPABERJIHUBO,

IIyere a >0, a=1, ¢ > 0, ¢ # 1, Torga copaBeiIUuBLEl pa-
BeHCTBA

log.a
alogb €_ (clogc a)logb e Clogc a- log, c_ clogb cve

log, a
=¢ gb’

HTO 1 TpeﬁoBa.nocb AOCK&a3aThb.

IMpumep 2. BriuncIuM 3HAUCHWE BHPAMKEHHSA
_ayd
A =log,, [3""‘9(3‘“"{5)2+21'33“3(”!5 7.

Pemenue. Tax xak 3++v3 >0, To 3'°g"(3+”{§)2= 3l°g3(3+"§)=

_oyd
=3++3. Tax kax v3-2<0 u 16=2% wo 210313(\:’5 2y
= g 52l |5 2= 2 VB,

Torza A = log,,(3+v3+2—+3)=log, 5=-1
Oreer. 1. | 5

IIpumep 3. CpaBamm uucaa:
a) log, 5 n log, 3; 6) log, ; 5 u log, 3 6;
B) logg 5 u log, 5; r) logy 5 u log, 6.

26



Pemenne. |

a) Tak kak logy 5 > 1, a log, 3 < 1, To log; 5 > log, 3.

6) Tax kak dyurmua y=log, ;¢ yOmrBaeT Ha MHOMKECTBE
(0; +o0), TO M3 CIHpaBeZJIUBOCTH HepaBeHcTBa 5 < 6 cieayer
CIIpaBeAJIMEOCTE HepaBeHCTBa log, 5 5 > log, 5 6. 1

B) IlpeobpasyeM Kamabiii n3 norapudmos: log, & = l—;:-g "

0
. Tax xak logy 38 < log, 4 u obe Ipobu nonc?:&m-

1
log, 3 log, 4
paeeHcTBo log, 5 > log, 5.

r) PaccmoTpumM 3log, 5 =log; 125 u 3log, 6 =log, 216. Tax
kak 3% < 125 < 3% m 4% < 216 < 4%, To cnpaBesauBE! ABOEEIE
HepaBeHcTBa 4 < log; 125 < 5, 3 < log, 216 < 4.

H3 3THX HepaBeHCTB ciexyeT, uTo log,; 125 > log, 216. Ho
log, 125 =3log; 5, a log, 216 =8log; 6, moaTromy ua crnpasex-
JUBOCTH HepaBeHcTBa logg 125 > log, 216 ciexyer cnpasesn-
JINBOCTb HepaBeHCTBa logg 5 > log, 6.

Oteer. a) log; 5 > log, 3; 6) logy 3 5 > log, 3 6;

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

log, 5= 1
log,
TeaAbHBLIE, TO

. CrnepopaTenbHO, COPABEAIHBO He-

IIpumep 4. HokakeM HPPAOUOHAJBHOCTE 9NCHa log, 5.
HJoraszareancTBo, Ilpeanonoxkum, 4ro log, 5 — dmcao pa-

OUOHANBHOE, T. €. IYCTE log, 5 = 3, rfe p 1 ¢ — HATYpPaJALHLIE
q
anucaa, He mMemue ofimero AeauTend. Torza mo onpepaene-
P

HU1o jJorapudma copasepaneo paBeHcTBo 29 = 5. BoasBeaa arto

pPABEHCTBO B cTelleHb g, NoJayYHM BepHoe paBeHcTBo 2F = 59, Ho
ocAefHee PABEHCTBO HEBO3MOMKHO HH AJIA KAKHMX HATYPAAL-
HBIX YHCEA P B ¢, TAK KAK B JIEBOil ero 4acTH BCerga 4eTHoe
9pcao, a B IpaBoil HedeTHoe, CleJoBaTenbHO, 10g, 5 — HHCTO
HPPAOMOHAABHOE, YTO U TPeJOBAJIOCH FOKABATH.

21. NMoxasarenbHbie
U norapuPpmuuecxue ypasHeHus

IIpumep 1. Pernam ypaBHEeHME

2%3-2=-9,5, (1)
Pemenme, O6o3naune ¢ = 3x — 2, nepenunmem ypasaerne (1)

B BUJIE
2t=21 (2)
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YpasueHue (2) uMeeT elUHCTBEHHNIT KOpeHE ¢, =—1, cxeno-
BATEJBHO, BCEe KOPHH YpaBHeHHA (1) ABAAIOTCA KOPHAMH YpaB-

HennA 3x—2=-1. (3)

Tax xax ypasnenue (3) nMeeT efMHCTBeHHHIH KOpeHE X, = %,

To ypaBHeHwe (1) TOKe MMeeT e€IMHCTBEHHBIH HKOPEHPb X, = %

Oreer. l.
3

IIpumep 2. Pemmum ypaBHEHUE
log,(7x - 5) = -2. (4)
4

Pememne. OGozrauns ¢ = Tx — 5, nepennmeM ypapueHue (4)
B BHIE
log, t = -2. (5)
4

-2
YpaeHeHHe (5) UmeeT eANHCTBeHHLINA KOPeHS &, = [:11] =16,

CJeA0BATENHHO, BCe KOPHN YpaBHeHHus (4) ABAAIOTCE KOPHAMHE
YPaBHEHHSA
Tx - 5=186, (6)

Tak Kak ypaBHeHEHe (6) MMeeT eJHHCTBEHHLId KOpeHB
x, =3, 0 ypaBHeHHe (4) TOMe MMeeT eJUHCTBEHHKH KOPEHE

x;=3.
Orser. 3.
IIpumep 3. Pemtim ypaBHeHHe
2%-5_3.2*3,1=0. (7
Pemenme, OBosnauns £ =22, nepenuinem ypapaerHe (7)
B BHJE
2¢t2-8t+1=0. (8)

VpaBuenue (8) umeer aBa KopHA ¢, =1 n t2=%, cregoBa-

TeJIBLHO, BCe KOpPHH ypaBHeHNA (7) ABIAIOTCA KOPHAMH ABYX

YPaBHEHHNI:
1) 25 3=1 n 2 2"—3=~21;_
Tak kak ypaBEeHne 1) uMeeT e[HHCTBEHHEIH KOPeHb X, = 3,
a ypaBHeHue 2) uMeeT e[HHCTReEHBI# KOpPEeHb X, =2, TO ypasB-
Henne (7) mmeeT aBa KopHA 2 u 3.
Oreer. 2; 3.
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IIpumep 4. PelnnM ypaBHeHHe

1
~5) - -2=0. 9
log,(3x - 5) log, B - 5)~ 2 9)

Pemenne. OGosnauus t=log, (3x—5)— 2, nmepemmmem
ypaBaenHe (8) B sHAe

t—=-=0. 10)
Ypasrenne (10) umeer npa kopHsa £, =—1 u t,=1, crenona-

TeJbHO, BCe KOPHH ypaBHeHHA (9) ABIAIOTCA KODHAMH ABYX
YPABHEeHHIA:

1) log, 3x-5)-2=-1 u 2)log,(8x-5)-2=1.
Tax Kakx ypaBHeHme 1) umeeT eIWHCTBEeHHRIH KOpeHB

7 . 13
xy =§, a ypaBHeHHe 2} UMeeT eZUHCTBEHHEIA KOPEHb x2=?,

7 _ 13

TO ypaBHeHUe (9) uMeeT fBa KOpHA 3 H 3
OteBeTt 7,13
- 3, 3 -

22. NoxazarensHnie
M norapupmuuecxue HOPUBOHCTEAO

IIpumep 1. PemrrM HepaBeHCTBO
(0,5)°** > 4. ¢))

Pemenne. OGosnauuB t=5x+3, nmepenumem HepaBeH-
cteo (1) B BUAe
(0,5) > (0,5)>. (2)

HepaBeHcTBO (2) PABHOCHJIBHO HEPABEHCTBY ¢ < —2, ciaemo-
BaTeJIbHO, BCE PEMIeHnd HepaBeHCTRA (1) CORmAZAOT ¢ pele -
AMUR HEPABEHCTBA

Sx+3 <-2. (3)

Tar Kax MHOMXeCTBO BceX pelleHH HepaBeHcTBa (3) ecTh
BCe x € (—oo; -1}, To u HepareHCcTBO (1) HMeeT Te ke penteHHd.
Oreer, (—o0; —-1).
IIpamep 2. PemruM HEpaBeHCTBO
log,2x-1)< 2. (4)
Pemrenne, OGosHauyuns ¢{=2x—1, nepenumem HepaBeHCT-
BO (4) B BHAE
log, £ < 2. (5)
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HepapencrBo (§) paBHOCHABHO JBOHHOMY HEpPABEHCTBY
0 <t <9, cnegoraTenbHO, BCe penieHns HepaseHcTBa (4) cob-
nafalorT ¢ pelleHNAMK ABOHHOIO HEPABEHCTBA

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

Tak KaKk MHOMKECTBO BCEX pelNIeHHH HepaseHcTBa (6) ecThb

Bee x € (0,5; 5], To 1 HepaBeHCTBO (4) HMeeT Te JKe pelleHUud.
Orteer. (0,5; 5).

IIpumep 3. PeiuM HepaBeHCTBO
log3, x —3log,, x+2>0. - (7)

Pemenwe. OBosnauus ¢=log,, x, mepenumnieM HepaBeH-
ctBo (7) B BHAe
t*-38t+220. (8)

Bce permerns HepaseHneTsa (8)ecteH Bee t < 1, uBee ¢ 2 2,
CASAOBATENBHO, BCe pellleHus HepaBeHCTBa {7) COBHAAAIOT CO
BCEMU PEINEHHAMM ABYX HepPABEHCTR:

1)loggox<1 n 2)log,,x > 2.

Tax Kak MHOMECTBO BCeX PeIIeHHN HepaBeHCTEBA 1) ecTh
npoMexyTok {0,2; +oc0), a MHOXKeCTBO BceX pellleHUMH HepaBeH-
cTBa 2) ecTh npomexyTok (0; 0,04], To Bce pellleHHA HepaBeH-
ctBa (7) cocraeasior maoxkectro (0; 0,04] U [0,2; +o0).

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

IIpamep 4. PetuM HepaBeHCTBO

x

(3-2@)2"—6-[3_‘_12@] +1<0. (9)

Pemenne. Taxk Kax m =3-2/2, 70, O60BHAUMB
= (3~ 2«/5)", nepenumnem HepaseHcTBO (9) B BHAE

t2-6t+1<0. - (10)

MnuomxecTBo Bcex pelneHmil HepaBencTBa (10) ects Bee £,
TAKHE, 4YTO 3— 2J§ << 3+2J§, CJIeOBATENbHO, BCEe pelie-

HuA HepaBeHcTsa (9) cOBNafalOT ¢ PeNIEHHAMH JABOMHOTO Hepa-
BeHCTBA

8- 2J2 < (8- 2/2)" < 3+2/2. (11)

1
T 3+ =
e xax 3+ 22 =g
(11) paBHOCHMBEHO ABOIHOMY HepaBeHCTBY —1 < X < 1. 91O O3HAUA-
€T, YTO MHOIKECTBO PellleHHi HepaBeHCTRa (9) ecTh nuTepsan (—1; 1).
OTtser. (-1; 1).
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23*, «OpgHopOaHBIe» NOKA3ATENbHLIO
YPOBHOHUS U HOPABEHCTBA

Ilpamep 1. Pemunm ypasHeHue
25.8°-9.5%=0. (1)

Pemenwe. Tak Kax 5% # 0 ans n1006IX AeHCTBHTEIBHBIX X,
TO, BEIHOCA MHO¥HTenb 5° 3a cxofku, mepenwmieM ypapHe-

uue (1) B BuAe
5* [25. [g) — 9] =0, 2)

Tak kar 5 # 0 Ana MOGHX JeHCTBUTENBHEIX X, TO BCe KO-
HU ypaBHeHus (2), a 3aHauuT ¥ ypaBHeHusd (1), coBmazaT
€ KOPHAMM YpPaBHEHUH

3 o
25 [g) 9=0, @)

KOTOpoOe MOHO ODepPellTHCaTk B BHIe

-

YpaBHeHHe (4) MMeeT eRAUHCTBEeHHBIN KOpeHBL 2, cieaoBa-
TeJbHO, ypaBHeHNe (1) Taksie HMeeT eANHCTBeHHBIN KOpeHD 2.
OtBer. 2.

Bameuannsa: 1. Ecan o6osnauurs 3*=u, 5°=v, To ypas-
Henne (1) MoxHO 3anucars B Buje 25u — 9v =0. Takoe ypag-
HEeHHE ABJAETCA OZHOPDOAHEIM ypPaBHeHHEM IIepBOH CTelleHHU
OTHOCHTEJILHO mapst (u; v).

2. Ilpn pemenun ypasHenu# Tuna (1) yacto He AesaloT OPo-
BeJCHHKIX BHIIIE BRIKJI4XOK, 4 IPOCTO NHIIYT: TaK KaK 5°# 0
And a16oro AedcTBUTENLHOrO X, TO, pasfenus ypaBHeHue (1)
Ha 5%, monyunMm ypaeHeHue (3), WMeloIllee Te e KOPHH, YTO
u ypasHeHue (1), n gajee pematoT ypaBHeHHe {3), KaK HOKa-
34HO BBILIE,

Ilpumep 2. PeminMm ypaBHeHHE
4°*1_11. 47" 1= 5%, (5)

Pemenmne. Ilepenumiem ypasuenue (5) B Buje
16 - 4 -11-4"=4 . 5%,
5.4%=4.5%, (6)
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Tak xak 5° # 0 gasa A06oro AeiicTBUTEALHONO X, TO, PA3He-
anB ypaBHeHHue (6) Ha 5%, monyuuM ypaBHeHHe

1)
5-[3] =4, )

HMeIOIlee Te JKe KOPHM, YTO W ypaBHeHHe (5).
YpasHeHue (7) mMeeT eAMHCTBEHHHI KOpeHb 1, cirezoBa-
TeJbHO, ypaBHeHHe (D) TAKMKE MMEeT ¢fHHCTBEHHBIH KOPeHS 1.
Orser. 1.

IIpamep 3. PemuM HepaBeHCTBO
6.9°-13.6+6-4%> 0. (8)
Pemenme. Tax xax 4° > 0 gna 106uX AeHCTBUTENILHLEIX X,

TO, BRIHECA MHOMXKUTeN: 4° 3a CROGKHM, nepenuiIeM HepaBeH-
crBo (8) B BHAE

2x X
4".[6-(51 —13.(5’-) +6]>O. ©)
2 2

Tak xak 4 > 0 gaa MO6LIX AeHCTBHTENBHBIX X, TO BCe pe-
IreHNA HepaBeHCTBA (9) (éOBlIa,!IaIOT € pelleHUAMH HepaBeHCTBAa

6-(—?1] -13-[§) +6> 0. (10)
2 2

X
0O60zHauns § = [g] , epenuiieM sepaseacTso (10) B Buae

6t2-18t+6> 0. (11)

MHoskecTBO BeeX perieHHI HepaBeHcTBa (11) ecTh u Bee £ < %’

H BCet> %’ NO3TOMY MHOKECTBO BCEX pelleHNi HepaBeHcTBa (8)

ecTh 00beJHeHUEe MHOIKECTB pemelmii ABYX HepaABEHCTB:

1)[%) <§ ) [g) >g.

MHuOMeCcTBO BCeX peleHHll HepaBeHCTBA 1) eCTH MHTEPBA
(—oc; =1), MHOMKECTBO BceX pelleHHHl HepaBEHCTBA 2) eCTh
unarTeppan (1; +oo), DOITOMY BCe pellleHHA HepaseHceTsa (8) co-
CTABJAKT MHOMXKecTBO (—oc; —1) U (1; +c0).

OrBer. (—0o0; —1) U (1; +o0).

3amMevanusda: 1. Ecau ofosmauute 3*=u, 2*=v, T0 He-
paBeHCTRO (8) MOXKHO 3aIIMCATH B BHIE 6u® - 13uv + 6v° > 0.
Taxoe HEPABEHCTBO ABJASETCH OAHOPOAHEIM HePDABEHCTBOM BTO-
pofi cTemeHH OTHOCHTEJNLHO Maphl (i; U).
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2. TIpu peireHHH ypaBHeHHI Tuna (8) 4acTe He AenaoT Mpo-
BeAeHHLIX BHIIE BRIKJALOK, & MPOCTO NBIIYT: TaKk Kak 2° > 0
A moboro AecTBUTEABHOTO X, TO, Pa3Ae/NB HepaBeHCTBO (8)
Ha 2%, noayurmM HepaseHcTBo (10), UMeoInee Te JKe PeIICHUA,
4YTO K HepapeHCTEO (8), M Aanee pemaioT HepaBeHcTBO (10),
KaK [IOKA3AHO BHIITE.

24, FpapycHas U PpaauaHHAs Meps yrna

IIpumep 1. Buipasum BeauuuEy yrila (0 B paAdaHaX, €CJH
a=160° o=210°,
Pemenne. Tak kak pazsepHyTHE yroa coaep:aur 180° nau

L paguaH, TO 10="1_ paanan. ITosromy 150°=150.-— = LL

180 7 180 6
paamasn, a 210° = 210- FTO = ?n: paauaH.
IIpumep 72 BripasuM BeAMYUHY YIiaa 0. B rpaagycax, eclH
T
o=~ 00=—,
3 4

Pemenne. Tak kax paanepnymmﬁ YI'OJ COAEPKHUT R PAIAAH
4r 180° _

=240°, a in paanan:—-—o—=315°.
4 4 X

25. 3anucbh yrnos,
3QAGHHBIX TOUKOMM EAUWHUYHOR OKPYXXHOCTM

IIpumep 1. Ha exnHBYHONi OKPYKHOCTH OTMEUEHN TOYKH,
COOTBETCTBYIONIHAE yIaaM ¢ U [, 3aKJIIOMCHHEBM B IIPOMEKYTKE
or 0° go 360° (puc. 7, a). BuipazaM ¢ u B B rpagycax.

Pemenune. Tak KaK yriaswl o ¥ f§ 3aKAOUeHE] B TPOMEKYT-
Ke ot 0° ao 360°, To Ha pucyHke nao0paxkeHrl yrael o= 180°
n §=270°

OTeer. a=180°, §=270°.

a) j’“ 6) .£“-.. B) _ﬁ“ﬂ.‘ r) ;B'“"k
/ “\ . B [

of y R { \ N R Y \ N
\\0' /}5 \ ).;: 4&\0 /); L | O] /}5

Puc. 7
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Ilpumep 2. Ha eZMHUYHON OKPYMHOCTH OTMEYEHE! TOYKH,
COOTBETCTBYIOIINE YrAaM O U §, 3aKJIOUEHHBIM B TPOMEXKYTKE
or 0 g0 2n paanan (puc. 7, 6). Bupasum o m B B paguanax.

Pemenwue. Tak kax yriau O U  3aKJ09eHEI B IPOMEKYTKe
ot 0 no 2n paxamaH, To Ha puCyHKe 7, § uU300paKeHH YIMBI

a:E =7_’E.
4 4
0mer.oz-£,[3=34£.

Npumep 3. Ha eAMHUWYHON OKPYsKHOCTH OTMedeHHl TOYKMH,
COOTBeTCTBYIOUME yrjaM o u [ (pue. 7, ). 3anumeM Bece Ta-
KHe yrael o u i, ucnoassysd rpagycuyio Mepy.

Pemenne. Ha pucynkax 8, ¢ H 8, 6§ na0GpaKensl yriasl (o 78
u B, B mpomesxyTre or 0° g0 360°, T. €. 0y =30°, B,=150°. Jro6oit
ApPYroii yroJ of OTANYAETCA OT yria ¢, Ha 360°-n, n ¢ Z, no-
ATOMY BCe YIJIB O 3anunieM Tak: 0= 30°+ 360°-n, n Z. Aua-
JIOTHYHO Bece yrau [} sanumem rTak: f=150° + 360° - n, ne Z.

OtBer. 00=30°+360°-n,ncZ; B=150°+360°.n,ne Z.

IIpumep 4. Ha egUHUYHON OKPYRHOCTH OTMEeYeHEl TOUKH,
COOTBETCTRYIOWIHE yraaM o u B (puc. 7, 2). 3anumure BCe Ta-
KHe YIIBl O 4 [}, HCHOoAB3YA PATUAHHYIO Mepy.

Pemenune. Ha pucynkax 9, ¢ u 9, 6 nsobpakeHnl yriasl Oy

2n
n B, B mpomexkyTke or 0 g0 2% paamau, T. e. 0y = 3 panHaH,
Bo = % pajuaH. Job6oit Apyroil yroa ¢ OTAMYAETCA OT yriaa O,
Ha 2nn, neZ, nNO3TOMY BCe VYIJE ¢ 3alHNIeM Tak:
o= 2?“ +21n, n € Z. AHanOru4YHO BCe Yrianl [ sanMmeM Tak:
p= % +2rn, nec Z.
OTBe‘l'.CL=23—E+21tn, neZ: B=i43£+21m, nelZ.

al {yh 6 yh BINE) 6 [yl
T = —— ol
/ N,

/i 2’?_ % {"'\\_ r/({‘o AR
\ 0O Y, x \ O1 / x 0 ), x h 0 . x
NV N/ N NV

1 Bt

i 1

Prc. 8 Prc. 9

34



26. CuHYC M KOCHHYC Yrna

Ilpumep 1. OnpeaesanM CAHYC U KOCHHYC l
OCTPOre YIJIa (¢ IPAMOYTOJLHOTO TPEYroib- !
Huka (puc. 10). N Llme X

Pemenne. 3 Kypca reoMeTpHM H3BECT-
HO, YTO CHHYC OCTPOr0 yIJja IpAMOYTOJIbHO- 2
r'0 TPeYroJAbHHKSA €CTh OTHOIIEHHE TPOTHBO-
JIe)RaIiero KaTeTa K THIIOTeHy3e, KOCHHEYC — Pac. 10
OTHONIeHHEe MPHIKAINEeT0 KATETA K MHIOoTe-

. a b
HYy3€e, HIOITOMY S8ing = —, COs0 = —.
[

. a
OtBer. sina = =, coso = —.

¢ ¢ _

IIpumep 2. Ha egMHEHYHON OKPYHHOCTH M
OTMEeYeHBl TOYKH, COOTBETCTBYIOIIHE YIJIAM } — B
o, B, ¥y 1 0 (puc. 11). Onpenenum 3HaueHNA
CHHYCA H KOCHHYCA Ka)XAOTO H3 9THX YTJIOB. [ \ -

Pemenne. TAK Kak 10 ONpeAeIeHMIO 3HA- | % 0 E
YeHUA CHHYCA H KOCHHYCA yIJjA eCcTh Co- | ?
OTBeTCTBEHHO ODAMHATA U afcmucca TOUKH |
eAMHUYHON OKDYKHOCTH, COOTBETCTBYIOIEH
aToMy yray, To sine=0, cosa=-1; Pue. 11

. J2 V2 V3 I T |
gin 2 cos P 5 siny 5 cos 'y 55 sine 2’
3
cosQ = -

OTteer. sin =0, cos o =-1; sinB:é, cosB=?2; sin‘y=z3—,

cosY = --1; sing = —l, cos @ = ﬁ
2 2 2

IIpumep 3. HaoOpasuM Ha eIHHAYHOH OKPYKHOCTH TOYKH,
COOTBETCTBYIOIIME BCEM TAKHMM VIVIAM O, AJA KaXIOro u3 KO-
TOPHIX CIIPABEAJHBO PABEHCTBO: 5

3

a) sinax=0; 6) sino.=—g; B)cosa=0; r) cosa:—-—z—.

3anumem Bce TAKHe YIVIBL O1.

Pemenue,

a) Bcem yraam a, gna xoTophix sino = 0, cOOTBETCTBYIOT
ABe TOYKU eAUHUYHOM oKpysxHocTH (pmc. 12, @). Bece Takme
VIJIBl COCTABIANT ABe CePHH yrjoB: &, ,=0+2nk ke Z, u
o, =T+ 2nn, ne Z. Yrau o, u o, MOXXHO 00BeAHHUTE B OAHY
CepHIo: 0. = M, M € Z.
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a) ¥1 6) ut B) Yios r) [

/ AN

&a{ Yo! | A \ .
0 1E2B N A1 \ |9 Jx :k\ 7 Jx

\-.._ _J/ Ol e [ ot Uy \\._ J/ ot - 41/

i Ok
Pnc. 12
6) B i V2

) Bcem yraaM O, A KOTOPHIX Sing = — T COOTBETCTBY-
IOT ABe TOYKHM eJUHMYHOI okpy:xHocTH (puc. 12, 6). Bee ra-
KHe YTJIH COCTABJIAIOT ABe CePHM YIJIOB: O, = — E +2nn,ne Z,
H Q= —3—:-+21'I:k, ke Z. Yrau 0, U O, MOXHO 00beIUHUTL

)m+1 T

B ogHy cepuio: o, = (-1)" —E- +rm = (-1 -Z+nm, me2Z.

B) BceM yraaMm o, a8 KoTophIX cos @ = 0, cOOTBEeTCTBYIOT
ABEé TOYKHM €XHHHYHOM oKpy:xkHocTH (puc. 12, 8). Bce Takme

YIJIbl COCTABJSIOT ABE CEDHH YTJOB: O = -125 +2rn, neZ, u
o,=- -;5 + 21tk1,t ke Z. Yram o, H 0., MOKHO O0BeJUHUTE B ONHY
CepuIo: O = E-I-Ttm, meZ, &

) BceM yraaMm o, JAA KOTOPBIX COSOL = — < COOTBETCTBY-
0T IBEé TOYKHA eAMHMYHOH oKpy:kHocTH (puc. 12, 2). Bee Ta-
KHe ymzu COCTaBJAIOT ABE CEPHH YTJIOB: O, = — —235 +2nk, ke Z,
Ho,= ?“: +2rn, ne Z. Yram o, H O, MOXKHO OOLEJHENTL B

OAHY CEepHIO: O = i%ﬁ +2mtm, me Z.

27. @opmynnl ang sinc m €OSO

OcHoBHEEe GOPMYILI ANA CHHYCOB H KOCHHYCOB YTJIOB:

sinfa+cos®a =1, (1
sin(~a) = —-sina, (2)
cos{—o) = cos o, (3)
sin{o + 2nk) = sina, ke Z, (4)
cos(o +2nk) = cosa, ke Z, (5)
gin(r + o) = —sina, (6)
cos (7 +a) = —cos oL 8
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IpuMep 1. BuuHcAHM co80, ecaHn Sino = i, Zia<nm.

13 2 25
Pemenne. Ilo dopmyne (1) cos®a=1-sginfa=1- 160 ~
= % Tax xrar % <a<m, TOo coso <0, caeaoBATENLHO,
cosa = - (144 _ 12
169 13
Ol'lle‘l'. —Bo
13

IIpumep 2. JoxaxkeM, UTO ANA NIOOBIX (I COPABEAJIHBO Da-
BeHCTBO 5in (1 — ¢) = sin,

Pemenne. ITo dopmyrne (4) sin(bn — a) = sin({nx — a) + 4n) =
= sin(n — o). Ilo popmynam (6) u (2) sin(x — a)=sin(x +(-a))=
=—gin{—a)=sino, 4YTo ¥ TpeGoBaANOCH JOKAIATH.

coB O \/ 1-cos’a

Ilpamep 3. BuiuncauM A = + » GCHH

— ain? sina
n<o< 3_1!: 1!1 sin“a
2 [ 2
IToabsysack dopmynoii (1) u papencrsoM va° = |a|, nMeem

A — _cosa +Jsin3a_ cosa +|sinoc|

cos? o sina  |cosc| sina

-

Tak mxn<a<3—n, To cos o <0 1 sin o < 0, mosTOMY |Cos 01| =

s . cosQ | —sing
=—cos u|sino|=—-ginonm A = + =~1-1=-2,

—-cosQ  sing
Ol'ne'l'. —20

28*%. ApKCUHYC M APKKOCHMHYC
Ipamep 1. H306pasum Ha eAMHUYHON OKPYIKHOCTH TOY-
KH, COOTBETCTBYIOIIME YIJaM ¢ = arcsin %, B = aresin —%],

2
= arccos —, =arccos|——|.
Y 5 7 5)

PL-EA LY

Pemenue. Bribepem Ana eAMEUYHOH
OKPYKHOCTH Daguyc B 5 KJIETOK
(puc. 13). ¥Yrau o u J npusagnexar
IPOMEXYTKY —%; g], pyiem sina=§, 0

sinf = —-f:. ¥raml ¥ B ¢ DpHHAATEKAT

lR

il

npoMexRyTKY [0; ©], mpuuem cosy = % Puc. 13
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2
coOsSQ = — " Touxn, cooTBeTCTBYIOIAE YIJIaM O, 3, ¥ 1 ¢, H306-

paxeHB Ha pHcyHKe 13.

IIpamep 2. Bryucaum:

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

a) Uncao 10 He TpUHAAIEIKUT IPOMEIKYTKY [—% g] npeob-
pasyeM sin 10 rak, 4To6B APIYMEHT CHHYCA IPHHALIEMHKAN IPO-

MEXKYTRY [—g E] 8in 10=sin(8x-10) m (3n~10) ¢ [-—% g],
noatomy arcsin (sin 10) = arcsin (sin (3n - 10))=3n - 10.

6) IIpecGpasyeM cos 0,87 Tax, YTOOK APryMeHT CHHYCA [IpH-
HAJJIEIKAT IPOMEXKYTKY [— %; g] cos 0,8n =gin (0,6n - 0,8n) =

=gin (-0,3n) n (-0,3n) [- ~2— %] noaroMy arcsin (cos 0,8%) =

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

B) Hucxo 10 He mpurafaeKuAT npoMexyTRY [0; n], mpeob-
pasyeM cos 10 Tak, 4TOGE apryMeHT KOCHHYCA NMPHHANJIEMNKAN
npoMexyTKy [0; n]: cos 10=cos (4n - 10) u (4n-10) € [0; n],
103ToMYy arccos (cos 10) = arccos (cos (4x - 10))=4x - 10.

Orteer. a) 3n—10; 6)—-0,3n; B) 4n—10.

29. TaMreHc M KOTOHreHc yrna

IIpumep 1. OmpexesnM TaHreHC M KOTAHIEHC OCTDOTO
yIJa o MIpAMOYrOJLHOIO TpeyroJbHuka (puc, 14),

Pemenne. U3 Kypca reomeTpHn n3-
BECTHO, ITO TAHI'€HC OCTPOro yria mpf-
MOYTOJBHOTO TPEeYrOJbHHAKA €CTh OTHO-

o ‘ IIeHHe IIPOTHBOJIERALEr. KATeTa K NpH-
b JIEAIIEMY, 8 KOTAHTEHC — OTHOOIEHHE
nIpuaekalero KaTeTa K IPOTHBOJIEXKA-
a b
a meMy, ImoaToMy tgo = 7 ctgo = —,
: a
a b
Puc. 14 Otger. tgo = 3’ ctgo = —,
a

IIpumep 2. Ha egnanuHO# OKPYKHOCTH OTMEUYEHbI TOUKH,
COOTBeTCTBYIOm{Me yIaaM o, § u y(puc. 15). Onpenenum 3Hate-
HHf TAHTeHCA H KOTAHIeHCa KAaMKJOTO H3 3THX YIJIOB.
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Pemenne. Taxk Kax TaHTeHC ¥ ¥
yriaa ecTh KOOPAMHATA TOYKH
OCH TAHTeHCOB, COOTBETCTBYIO- 7
me# 3ToOMy YIiy, & KOTAHIEHC 0
yIJla eCTh KOOPDAWHATA TOYKH
OCH KOTAHTEHCOB, COOTBeTCT%- P 7 [~

N
&1

OHIei 9TOMY YIiy, TO tga=?, Y4

ctga=~/§; tgB = ctgp = 1;
tgy=+3, ctgv=§- \

7 L
OTteer. tgu:—;,ctgu:ﬁ;
tgP = ctaP = L tgy = V3, Puc. 15

3
etgy = %

Y
N
Ty

IIpumep 3. A300pasum Ha eAMHHYHOH OKDYHHEOCTH TOUKH,
COOTBETCTBYIOIME BCEM TAKHMM VIJVIaM O, AJHA KaxKIOro M3 KO-
TOPHIX CIPABEAINBO DABEHCTEO: 73

a) tga = s/g; 6) tgau=-1; B) ctgtl=\f§; r) ctgoc:——s—.
3anumeM Bce TAKHE YIVIEI Ol
Pemenne. a) IIpopegem ock TaHETeHCOB. BceM yrnam o, aas

KOTOpPHIX tgo = V3, cooTBeTcTBYIOT ABe TOUKM egMEWIHON
OKpy¥KHOCTH (prc. 16, a). Bce TaKHe YIAB COCTABASIOT CEPHIO

YrIoB @, = §+1m, ne Z.
6) IlpoBemeM ochk TaHreHcoB. BeeM yriam ¢, AIA KOTOPRIX

tg o0 = =1, COOTBEeTCTBYIOT ABE TOYKH €AMHUYHOH OKPYKHOCTHA
{puc. 16, 6). Bce Takme YriW COCTABAAIOT CEPHIO YIJOB

n
an=-z+1m, ne Z.

a) ue n\@ 6) vk } e uh r)| J§ yd

N ] -
/ \ _\V_ A >1L rK \\_
\ o] Jx! \ {0 J 5 ol Jx \ | O iz
N TN AT N

Puc. 16

39



B) ITpoBegeM och KOTaHTeHcOB. Becem yraam O, ANH KOTO-
pHX ctg o = 3, COOTBETCTBYIOT ABE TOYKH €IHHHYHOH OKPYIK-
HOCTH (pHc. 16, 6). Bece TakHMe yrik COCTABIAIOT CEPHIO YIJIOB

a, = % +nn, ne Z.

r) IIposegeM ocb KOTAHreHCOB. BeceM yriaM o, AAA KOTO-
PHX ctgo= —?, COOTBETCTBYKOT JB€ TOYKH eZHHHYHOH
oxpy:xHocTH (pme. 16, 2). Bece TaKkHe YIH COCTABASIOT CEPHIO

VIJIOB an=—-;—+nn, ne Z.

30. ®opmynb ana tgo u cig o

OcHoBHBIE (POPMYNEI A7 TAHTEHCOB U KOTAHTMEHCOB YTJIOB:

tg—a)=-tga, 1)
ctg (—a) = —ctga, (2)
tg(oe +nk)=tgo, ke Z, (3)
ctg(@w+nk)=ctgo, ke Z, (4)
tgo-ctga =1, (5)
tedo +1= —5—, 6)
cos O
ctgfo +1= ——. (7
sin o

IIpuMevwaunne. PasenctBa (1) (7) cnpaBeAanBbl ANA
BCEX TAKHX YIJVIOB (f, AN KOTOPHIX OIOpejejeHH o00e uacTh
ATHX PABEHCTB,

Ipumep 1. Buuucanm sind, cosd, ctga, ecmmn tgo=2,4,

n<a <=,
2 1 1 5
Pemenne. ITo ¢ropmyne (5) ctgo = — = — = —, Ilo dop-
tge 24 12
1 1 1 25
6 2q = =22 Tar Kak
myae (6) cos tgza+1 24°+1 676 169
3n 25
1:<0L<—,Tocosa<0ncosa——1’—=—— Ha MYJbI
2 169 13 dopmy
sino 12 5 12
tga = —— caeaveT, uTO sSinga=tgo .cosl=—:+|——|=——.
g cos o Ay g 5 13 13
. 12 5 51
Oreer. sing = - —, cosgt = ——, ctgo = —.
13 13 8 12
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tgo — etgo

—= —>  ecau
sin‘o - cos® o

IIpamep 2. Brraucanm A=
sino —cosa = -0,8.
Pemenme, [Ipeobpazyem
A= sino —cos®a _ 1
sinxcoso(sin® o — cos® a)(sin®a + cos® o)  sinocoso

Boaeeasa paBeHcTBO 8in@ — cos o = —0,8 B KBagpar, Hafigem,
aro sinccoso = 0,18, rorna A = — = 50

0,18 9

31*, ApKTaHreHc ¥ apPKKOTUHINeHC

IIpaMep 1. Haob6pasuM HA €ZHHUYHOM OKPYIKHOCTH TOY-
KH, COOTBETCTBYIOIIMEe ¥yIjaM o = arctg %’ p = arctg %, T =

= arcctg(—- g} ¢ =arcctg [— g}

Pememme. Bribepem ana 7
eANHENYHON OKpYXHOCTH | 7
paguyc 5 kKierox (pmc. 17). K] o 7
IIpoeeaeM OChH TAHIeHCOB M OCh o
KOTAHTeHCOB. ¥ O B P

npnna;rjtemaw OPOMERYTRY L7

_I.Z opuIeM tga=§,

2’ 5
7 N/ -

th=—5—; YTJIBL ¥ ¥ ¢ HipUHARJIE-
AT upoueacy'mg (0; x}, opu-
yeMctgy= =- g,ctg<p=. —-g.
Toukn, COOTBETCTBYION(EE YT- =
aam o, B, ¥ 1 ¢, H306pAKEHE]
Ha pucyHke 17. Puc. 17

IIpamep 2. Briuucaum tg (arcsin a). T

Pemtenne. OGo3EaunM ¢ =arcsin a. Tak Kak Q€ (——; —],
TO sina = a. 2 2

Crauana peiumcanM tg? o: tgla = . Vag-

sinfe o
r x 1-sina 1-4
THIBadA, 9TO B IPOMEXKYTKE (_E; —2-] sin o 1 tg o UMeloT OAKHA-

KOBRIe 3HAKH, HMeeM tgo = .
Or a 1-a?
BT, ——.
J1i-2
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32. KocMHYyCc cymmbl U
KOCMHYC PA3HOCTM ABYX YrnoB.
CvHyc cymmpl M cuMHYC pasHOCTM AByX yrnos

PopMYNH KOCHHYCA DA3HOCTH H KOCHHYCA CYMMEBI ABYX
YIIOB:

cos (o ~ P) = cosacos B + sin o sin B, (1)
cos (o +P)=cosccosP ~ sina sinp. (2)
@opMYyIEl CUHYCA PASHOCTH M CHHYCA CYMMEl ABYX YIJIOB:
sin (o - B) = sina cosP — sin P cosa, (3)
sin{o +pB) = sinccosP +sinPcoso. {4

IIpumep 1. Buuncaum:
a) A =cos37°cos53° — sin37° gin H3°%

6) B= sin7—ncoss—n - sins—ncos —7—-’5.
12 12 12 12
Pemenne. a) ITo popmyane (2) A =cos(37°+53%)=cos90°=0.
it bn T |
6) Ilo do ne{3) B=sgin| —~— |=8in—=—.
) IIo dopmyne (3) in| 5 =15 6

Otser. a) 0; 6) -21-

IIpumep 2. YOpPOCTHM BEIDAXKEHHE
C =cos{x — yycos(x +y) +sin(x — y) sin{x + y).
Pemenne. ITo ¢popmyne (1)
C = cos((x — y) - (x + ¥)) = cos (-2y) = cos 2y.
Otser. cos 2y.

sin 43°cos 17° + 8in 17°cos 43°
cos72°cos 12° + sin 72°sin 12°
Pemenne. [To dopmynam (1) u (4)
_ 8in(48°+17°) _ sin60°
T cos(72°-12°)  cos60°

OTger. V3.

IIpumep 3. Beiuncnum D =

= tg60°= /3.

IIpumep 4. CpaBHEEM
gin 47°cos 69° +sin §9°cos 47° - 8in 42° +cos 42°
208 77°c08 39° —8in 77°5in 39°  co0s21°-sin21°
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Pemenne. 3aMeTHM, YUTO
8in 47°cos69°+8in69°cos 47° _ sin(47°+69°) _
cos T7°cos 39° —sin 77° sin 39° cos(77°+39°)

_ sin116°
cos 116°

= tg116° <0,

a Tak Kakr &ind2°+c0s42° >0 n cos21° —sin21° > cos4H° —
gin 42° +cos 42° >0

cos 21° - sin 21°
8in 47°coa 69° +sin 69°cos 47° < sin42°+cos42°'
cos877°cos 39° -~ 8in 77° sin 39° cos 21° - sin 21°
8in 47°cos 69° + 8in 69° cos 47° < sin42°+coa42°.
cos 77°co839° —sin 77° 5in 39° cos 21°—gin 21°

~ 8in45°= 0, To

TIosToMy

Oteer.

IIpumep 5. Haiizem HauMeHbIlee 1 HaHGOJBIIee 3HAYCHHA
BhIpaxenua E =cosx — J3sinx.
Pemenue. IIpeoGpasyeM gansoe BeIpaxkenue mo ¢opmyae (3):
1 J3 ] _

E=cosx—+8sinx = 2[Ecosx— -é-sinx

=2 .E;in—“r—t—cosx—s:inac'cos:E =2sin T _xl
[ 6 [

. I
Tak xak —1 < sin [E - x} <1, To HauMeHsIlee 3HaYCHUE

BHIpaXKeHHA E paBHO -2, a mauboarmee 2,
O'TBETQ _2 H 2a

IIpumep 6. Brruumcaum G = cos (arcsin 0,8 — arccos (-0,6)).
Pemenune. O6o3rauuM o =arcsin 0,8, p=arccos (-0,6),
Torga no cdopmyne (1) nmeem

G = cos(c — B) = cosacosP + sina sin B.
Tak kax sin o=0,8, o cos®?a =1~ gina =1-0,82=0,36.
Tax xax -gﬁa % g, To cos o = 0, moaTOMY CcOS O = 1}0,36 =0,6.
Tax xax cos =-0,6, 1o sinp =1—cos®p=1-(-0,6)°=0,64.
Tax wax 0< f < xn, To sinf =2 0, nosromy sinf = /0,64 = 0,8.

Temeps surancyum G=90,6 - (-0,6)+0,8 - 0,8=0,28.
Oteer. 0,28.
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33. Gopmynnl npuBegeHNA
ANA CUMHYCO M KOCUHYCO

PopMyIaMH NPHBEACHHs HASHIBAIOT (POPMYIBI, II03BOIAIO-

Ifue OPHBECTH APTryMEeHTH %-Ot, %+a, T—-a, T+, %va,
3?“+a,2n—a, 2n+a,5?“-a,5?”+oz, 3r -, 3n +0, ... K aprYy-
MEHTY O.

Tax KaK 3HAYEHHA CHHYCA H KOCHHYCA H€ H3MEHHIOTCH
oT npubapjieENa (BHYHTAHHA) 21 K aPIYMEHETY, TO CHHYC (KO-
CHHYEC) J060r0 M3 YKA3AHHBLIX BHIIIEe APrYMEHTOE HETPYAHO

CBECTH K CHHYcCY (KOCHHYCY) apryMeHTOB %- a, X+ o, T -0,

2
R+, %’! -, %’5 + 0, KOTOPHEIe MOYXHO IPUBECTH K APTYMeH-
Ty O, NpHMeHAA GOpMyanl cHHYCA (KOCHMHYCA) CYMMH (pAa3HO-
CTH) JBYX YIJIOB.
BrnnmmeM Bce 12 dopMyn ana yKa3aAHHEIX IIECTH Apry-
MEHTOB,

sin [g—aJ=cosa, sin(%+a)=cosa, sin(n - a)=sina,
n . n .
cos [E—a]=smu, cos (—2ﬂ+u)=_——s1na, cos (T - )= cos (i,

s'm[gzﬁ—a]=-cosa, sin (§2§+a)=-cosa, sin(r +o)=-sing,

cos [%‘—a}=—sina, cos (%‘Hx]-—-sina, cos(m+0)=—cos.

Bce aTH dopMyIE MOMHO 3AIOMHHTH ¢ IOMOINLIO CAEAYIO-
Imero MHeMOHMIecKoro npasmiaa ', [ aToro Hajo HayIHTHCH
ONpPEAeNATh: 1) HaAO MK 3aMeHATH CHHYC HA KOCHMHYC MIH KO-
CHHYC Ha CHHYC; 2) HAAO MU B IPABOH IacTH GOPMYJIEL CTABUTH
3HAK ¢—».

1) Eciu mepBoe caaraeMoe apryMeHTa -;— HIH -32—":, TO B IIpa-

Bo# yacTH GOpMyAEl HAZO 3aMEHUTE CHHYC HA KOCHHYC (Koch-
HyC Ha cuHYyc). EcJH mepBoe craraemMoe apryMeHTa %, TO 3aMe-
HATE CHHYC {KOCHEYC) He HaAO.

1 Muemonnueckoe OpPABAAQ — NPABMAC ANA 3anoMuHaEng (Muemozn-
HA — (OTRHA NAMATH ¥ APeBHHEX IDEKORB).
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2) B npaso#l yacTH GOopMyan HAAO TNOCTABHTH 3HAK <—»,
TOJbKO €CHH AAA OCTPOro yria ¢ 3HAYeHHEe CHHYCA (KOCHHYycCa)
B JIEBOH 4acTH (hOpMYJIE OTPHIUATENLHO.

IIpumep 1. Beiuncaum cos [% + a) + sin (-21n ~ o), ecau

sing = -0,1.

Pemenne. cos [2;—“ +a} +sin(-21n - o) =cos (1211: + 32_11: +0c)+

+8in(—22r + n — &) = cos 3?”+a)+sin(n —o)= A.

Teneps MOXHO IPHMEHUTh WIH GOPMYJILI KOCHHYCA CYMMEI
H CHHYCA PABHOCTHM ABYX YIJIOB:

3n . O . . .
A= cos?cosa - sm—z-smoc +sinmcosc —sinocosw =

=0-cos0t —(-1)-sinx +0-cosa — sina - (-1} =
= s8ino + sina = 2sind,
WJIH MHEMOHHYECKOe NMPABUJIO:
A = sinog + sing = 2sino.
Tak Kak sing = -0,1, To 2sino = 2 - (-0,1) =-0,2.
Orser, —0,2.

2ain(n + a) + ssin(—32E —c:)

Ilpumep 2. Briuucaum , ECJH

cos{m + o) — 4cos(£+a]

tgo =3, 2
2sin(r + o) + sin (3—“’ - c:)
2 _ —2sina —cosa

.4 ] —coso + 4sino

Pemenue.
cos(m + a) — 4003[5 +a

Tak kak tgo = 3, To cosa = 0. PazsenuM uncauTes b 1 3Ha-
-28ino — cos o

MeHaTensL ApOOH - HA COS0, W BLIYUCAHM 3JHAYTE-
—cos0, + 4sina

-2s5ing — coso —2tgoa —1
HH€ ITOJYYeHHOTO BhIDAMEHHA: = =
—cosq + 4sina -1+ dtgo
- 6-1__7
-1+12 11’
OTser. — i.
11
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34. Cymma u pasHOCTL CMHYCOB M KOCHMHYCOB

POopMyNIB CYMMEI H DA3HOCTU CHUHYCOHB:
a+p o-p

sina + sinf} = 2sin 5 cos P (1)
sina—sin|3=2sina;Bcosa;B. (2)

DopMyNH CYMMEI H PA3HOCTH KOCHHYCOB!

cosu+cos[3=200$a;ﬁcosa;ﬁ, (3)
cosa—cosB=—2sina+Bsina;B. (4)

IIpumep 1. 3anoumeM B BHAe MPOH3BEHeHKA:
a) A = sin80° +s8in40° &) B = cosB0° — cos40°,
Pemenne. a) Ilo dopmyae (1)

o [ [ o
A=281]180 -;40 00380 240 _

2‘& cos 20°= Jg cos 20°,

= 28in60°cos 20°=

6) ITo dopmyae (4)
. 80°+40° ., 80° - 40°
B=-2sin sin =

2
2.43
2

= ~28in 60° 8in 20° = — 8in 20° = —~+/3 gin 20°.

Oreer. a) V3 cos 20°; 6) —J§ sin 20°,

IIpumep 2. Bryucinm
C = 5in130° - 8in10° ~ cos 100° — cos 40°.

Pemrenne. ITo dopmynaam (2) u (3)
C = 9sin 130° - 10 cos 130 ;— 10°

2 100° + 40° 100° - 40° _
— aCO08 2 cos P =

= 2gin 60° cos 70"~ 2cos 70°cos 30° =
= %cos 70° — 2 J_cos T0°=0.

Orser. 0.
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IIpumep 3. BanuuieM B sBufie GPOH3IBeAeHH:
D = 8in31° + 8in 25° + sin19°.

Pemenne. Ilo popmye (1) D = 2sin = ;19 cos °* ;19 *

+ s5in25° = 2s8in25°cos86° + sin25° = 2sin 25° [cos 6° + %) =

8°+60° 6°-60°
Ccos P

=25in 25°(cos8 6° + cos 60°)=28in 25°- 2cos

= 4sin 25°cos 33°cos 27°.
Oteer. 43in 25°cos33°cos 27°.

35. Popmynnl CMHYCOB M KOCMHYCOB
ABOMHBLIX M NONOBMHHLIX YTNOB

(opmynrl cMHYCca BN KOCHHYCa ABOIHOro yria:
sin 20 = 2sinx cos o, (1)

cos 20 = cos® & — sin a. (2)

@opMyaH CHHYCA B KOCHHYCA NOJOBHHHOTO VIJja:
. o 1-cosa
—=— (3)

sin
2
0032 « = m. (4]
2. 2
IIpumep 1. Briuncnum sin2¢ 1 cos 20, eCaM cosg = ~ a1
nn << 3?“ 2
Pemenue. sin’a =1-cos?a=1- ~9 - m. Tax rKakx
41 1681
3n . . 40
n<o< Py To sin < (), cnegoBaTenbHO, sinQ = - TR ITo dop-

myaam (1) n (2) ameem
sin 20 = 2singcosa = 2- _Lo00 (-2 = -Z%O—,
41 41 1681
2 81 1600 _ 1519

cos 20 = cos®a — sin® g = = - 2 = .
1681 1881 1681

Or1Rer. sin2a = ﬁ, cos 200 = — 1—5&-9—.
1681 1681
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IIpumep 2. HoxaskeM paBeHCTBO
2ctgo
1+ ctg’x

Pemenne. 3anuirem sin 200 B Buge ApobH, 3aTeM pas3jelHM
YuCAUTeNs M SHAMEHATeNL ApoGH Ha sin’a (o # nn, n e Z):
2sincecosao _  2sinocoso _ 2elgo

" sinfa+cosfa  1l+ct@a

sin2a = (a=nn,nec Z).

gsin 2 =

4TO ¥ TpeSoBaJioch JOKA3ATH.

IIpamep 3. Buivucaum sin% H CO0S %, ecan coso=-0,28,
nT<a< E!__
2

Pemenne. Ilo ¢opmynam (3) u (4)

sinzg - 1-cosa - 1+0,28 = 0,64,
2 2
cosz—q - 1+cosc - 1-0,28 = 0,36,
2 2 2
Tax Kak 1|:<a<3—u, TO -E(E(s—”, NO3TOMY sin93>0,
2 2 2 4 2
a ccnsf;£ <0, cnepoBaTeNBHO, sin-;— = 1}0,64 =08, a cos% =
= —4/0,36 = ~0,6.

OtBer. sin% = 0,8, cosZ = —0,6.

MR

36. NMpoun3zeepeHns CHHYCOB ¥ KOCHHYCOB

DopMyNE NPOU3BEACHUNH CHHYCOB H KOCHHYCOB:

sinacosp = %(Sin(a +B) + sin(a — B)), (1)
cosocosf = %(cos(a + B) +cos (o — B)), (2)
gina sinfl = %(cos (a - B) — cos (o + B)). (3)

Iipumep 1. S3anuineM B BHAE CYMMHB MJM Pa3HOCTH!

a) sin21°cos 9%  6) cos32°cos828°  B) 8in H5H° 8in 25°,

Pemenne. [IpuMerana nociepaopaTebHo popmyanl (1)—(3),
HMeeM: -

a) sin21°cos 9° = %(sin30° +8inl12% = " +Esin12°;
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+ - cos 4°;

|
DO |

6) cos 32°cos 28° = % (cos 60° +cos4°) =

B) sin 55° 8in 25° = %(cos 30° — cos80°% = % - -;-cos 80°,

Orner. a) L +Lsin12% 6) X + Lcos4o; ) Y3 _1osg0e.
172 12 1 2

Mpumep 2. Brraucianm:
a) A = sin32°cos 28° - sin17° cos13°;

8) B= coss—“cosﬂ-— sinT—n ssm-tz—1r£
16 16 16 16

Pemenne. a) Ilo dopmyne (1) A = %(sin 60° + sin4°) —

-1in30° + sind°) = %(sin 60° + sind® — sin30° — sind°) =

= l(Eilllﬁ()" -5in30% = =. [.."!_-.3__ l) @.
2 2 2 2 4

6) o dopmyram (2) um (3) B = E[ms[?: + %]+

+eos|SE - E |l - Meos| TE _ 5%t _oos|IE 15T |2 Llcos T+
6 16)) 2 16 16 6 16)) 2Z\ -4
+cosE—cos T +c0s 3% |=Lcos® yeos 3t |=1 2 _2 = 0.
8 8 1) 2% 1) 22 2
Orser. a) ‘/54“1; 6) 0.

37. Qopmynsl NS TAHIEHCOB

OOpMYyIIbl TAHMEHCA CYMMBl H TAHTECHCA PASHOCTH ABYX YIVIOB!

tg(+B) = %, ()
tgla—B)= %. )
@opMyIL TaHTeHCA ABOHHOIO ¥ MOJOBHHHOTO YIJIOB:
g 20 = Tf——tfg%&-, (3)
wge e e ®

IIpuMeuanue. PaBencrsa (1)—(4) cupaBeAauBnl Aas
BCeX TAKHX YIJIOB O, AAsl KOTOPHIX ONpejesieHH 06e 4ACTH
9THX PABEHCTB.
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Ilpumep 1. Barumenum tg (e +B) u tg (e - B), ecau tgo = é,

1
tgﬁ=§o
Pemrenne, Ilo popmynam (1) u (2)
35 _ses
+
tg(o +P) = = =1,
g +p) 11 6-1
2 38
1_1
2 3 3-2 1
tgla—-f)= = ==,
1+l.l 6+1 7
2 3
Otser. tg(a+P) =1, tg (o - B) = %
tg97° — tg37°

Ilpumep 2. Briuncaum .
1+ tg97°tg37°

Pemenne. Ilo dopmyae (2)
tg97° — tg37°
= {g(@7° -37°) = tg60°= 43.
1+ tg97°tg37° £( ) g J_
OtBer. V3.

Ipumep 3. Beiuncanm tg 4o, ecau tgo = %
Pemenne. Ilo ¢opmyae (3)

2.1
2igoa 4 8
tg 20 = = =—
g 1-tgfa ;1 15
16
8
2tg2a 15 240
tgda = =
g 1-tg20 |, 64 161
225
Oreer 2;4_2_
161

IIpumep 4. Brruncaum tg 15°.
Pemienne. I cmroco6. Ilo dopmyie (4)
1
in 30° 2 1 2-43
tgl15°= 3 = = = =92_./3.
g 1+ cos 30° J3 2++43 4-3

1+ —
2




Il croco6. Ilo Gopmysne (2)

1
1 - —
tg15°= tg(450 - 309) = tg45 - tg30 _ Jﬁ -
1+tg45°tg30° |, 1
3

J8-1 (V3-1)?

= = =2-4/3.
. V3 +1 3-1

Otser. 2 - «/5

38. TpuroHomeTpuUeckne PyHKLUMHM

IIpumep 1. Banarma dyurnms y=sin 2x. Yxaxxem npome-
SKYTKU: a) BospacTaHus; 0) yOmBaHUA 2TOH DyHKIIHH.

Pemermne. O6GozHaums o=2x, paccMoTPUM OGYHKIHNIO
y=sinq, e R.

a) PyHKIHMA y=sino BO3pacTaeT HA NPOMEKYTKAX
[—%+2nn; %+2nn}, rone ne€ Z. Tak waxk oo=2x, To Oad9 X
CIIPABEAJIMBHL JBOIIHEIE HepaBEeHCTBA — g +2an < 2x < g + 2rn
HIH —E+1m<x€ %+nn, roe ne Z.

TakuM 00pazoM, byHknoua iy =sin 2x BoapacTaeT HA mpoMe-

f
KYTKaxX —z+1m; i—+1m ,rnen e Z.

6) dDyEroua y=sino yOblBaeT Ha DOPOMEXRYTKAX

2

-
|:£ + 2nn; —;- + 21tn], rae ne Z, Tak xak 0t=2x, TO AAf X CIpa-
BeAJIUBEL ABOHHBIe HepaBeHCTBA % +2rn < 2x < 3?” + 2xn unn

%+nn€x<3f+nn, rage n € Z.

Taxum obpaszom, PyHKUHA ¥ =sin 2x yGnBaeT Ha npoMe-

HRYTHKaxX E + n; 3;“ + nn], rae ne Z.
OtBer. IIpoMeXYyTKH BO3PACTAHUSA: [—Eﬂm; EHm},

neZ; NpoMeXxyTKN YORIBAHUA: [E 4 ntn; 24—75 + nn:|, rae ne Z,
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IIpumep 2. Onpeaenum Hanﬁonbmee M HanMeHbillee 3Haue-
Hua GyHxnuu f(x)= 4cos? 2x + 3sin® 2x.

Pemenne. Talc Kak f(x) 4cos® 2x + 3sin? 2x = cos 2x+
+ 3(008 2x +sin® 2x)=cos® 2x + 8, 10 us ycaoBna 0 € cos 22x <1
chnenyer, 4To 3 & cos’2x+3< 4, Bro O3HAYAET, YTO HAUOOIB-

mee W HaEMeHbliece 3HadyeHuA QYHKUUH f(x) paBHE COOTBET-
CTBEHHO 4 M 3 M JOCTHralTCA BO MHOIEX TOYKAX, HApUMeD,

f(-:—) =3, a f(0)=4.
Hpumep 3. IocTpoum rpaduk pyHrnHn f(x) = [tgxi+tgx |2+ tgx
Pemenne. Pysruna f(x) onpeaenena Aas Beex X # L
roe ne Z. 2

1) dna Tex x, mnpa KoTtopeix tgx =0, wuMeeM
) = |tgx|+tgx tgx +tgx

rpadMK PYHKIWHE cCOBNazaeT ¢ rpapuxom dyHkumm y=tig x.
2) Hna Tex x, npu xoropmx tgx <0, umMmeem
f) = jtgx| +tgx  -tgx +tgx

2 2
rpadur PyHKHIHU ecTh ToukH ocu Ox (pmc. 18).

= tg x. Ilo3TOMy ANA TAKUX X

=0, ITosTOoMy ZAnA TAKUX X

:. ¥4 :
1-.
T _&i 0 = ax x
2 2 2 2
Puc. 18

39. TpuroHoMerpMuecKue ypasHOHUs

Hpumep 1. PenmM ypaBHeHHe
8sinx — 6sinxcosx +3cosx—-4=0. (1)

Pemenne. PA3I0XHUM JeBYIO YaCTs YpaBEeHESA (1) Ha MHO-

JKBETENH
4(2sinx -1)— 8cosx(28inx —-1) =0,
(2sinx - 1}(4—3cosx)=0. (2)
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Bee pemesnsa ypaBHeHnsa (2) ABASIOTCA peHIeHUSAMH ABYX
MpOCTEAmMUX YPABHEHHI:

1) sinx = 1 n 2)cosx = é.
2 3

Bce penmteEnsa ypaBHeHHHA 1) COCTABAAIOT ABe CepHUH:

xﬂ=E+21m,neZ; x =§£+2nm,mez,
6 A

a ypaBHeHMe 2) He HMeer permenuil, Tak Kak cos x < 1 gaa ao-
4
foro x, a 3 > 1.

CaegoBaTenbHo, ypaBHeHHe (1) uMeeT Te Ke JBe CEPHH
pemeHuii, KoTopnle 00BHeAWHAIOT OOBIYHO B OAHY CEpPHIO:
x,=(D*Z + 7k, ke Z.

OrBer. (—1)"% +nk, ke 2.

40. 3ameHa HeM3BECTHOro
NpM pelUueHuM TPUroHOMETPHIECKMX YPaBHOHWNA

Ipamep 1. PemmuMm ypasHeHHE
sin [Sx - -’25) =1 (1)

A
Pememne. OGosaavus oL =3x — > nepenumeM ypapHeaue (1)
B BHAe sino =1, Bce pemreHHA KOTOPOTO COCTABASIOT €AMHCT-
T
BEHHYIO CEPHI0 O = 2 +2rn, nc Z,

Teneps HafizeM Bce pemeHHA ypaBHeHEHA (1):

3xn—£=£+2nn, 3x =n+2rn, =x =-’-‘-+g-n—"4, nelZ.
2 2 n "3 3
Ormer. = +—25—"i, nelZ.
3 3
IIpumep 2. Pemum ypasHeHUE
cosZx—4cosx+3=0. ' 2)

Pemenune. YpaBHeHMe (2) KBaZpaTHOE OTHOCHTENBHO COS X.
O6o3paunB t=cos X, HEpenMLIeM ero B BUje

t°—4t+3=0. 3)
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¥paBsuenne (3) mMeeT ABa KOpHA ty=1 n t,=3, cnezopa-
TeJLHO, MHOXKECTBO PelleHHN ypaBHenusa (2) sapiagerca o6b-
€lHHEHNEeM MHOMKEeCTB pPeIleHUl ABYX YDABHEHMIi:
1)cosx=1 u 2)cosx=3.

Bce penrenns ypaBHeHHnA 1) COCTABIAIOT eAHHCTBEHHYIO Ce-
pu0 x,=2nn, n € Z, a yparHeHue 2) He MMeeT pellleHuUil, Tak
kak 3 > 1, a cosx < 1 ana nwboro x.

CnezoBaTennHo, ypaesneHne (2) MMeeT eUHCTEBEHHYIO Ce-
puio pemenuit x, =2nn, n e Z.

Oreer. 2nn, ne Z.

IIpamep 3. PenruM ypaBHeHue

tg® x—tg® x - Btgx+3=0. (4)

Pemenune, OGospauus f=tg x, mepenuuieM ypasHeHue (4)

B BHje
?-t2-3t+8=0. (5)

Pa3zioKuB JNeByI0 4YacTh ypaBHeHnda (5) Ha MHOXHTeNN, Ne-
pemHiIeM ero B BAAE
(t-1)t*-38)=0. (6)
Ypasraenue (6) umeeT TpH KopHA ¢, =1, t2=—\/§ ni;= J§,
CJIeA0BATENbHO, MHOKECTBO penreHnit ypasuaenus (4) ecTs 06hb-
eMHEHHEe MHOXKEeCTB PelIeHMH TpeX ypaBHeHHI:

tgx=1; 2)tgx=-+3; 3)tgx=+8.

Bce pemenna kaxaoro nu3 ypasaeauit 1), 2) u 3) cocrasmua-
0T eSUHCTBEeHHYIO CEPHUK) COOTBETCTBEHHO: X, = Zian, neZ;
x, = -% +mm, me Z; xX,= I, np, p € Z, CreaoBaTeJbHO, BCE
peleHnd ypaBHeHUA (4) COCTABAAIT 3TH TPH CepHH,

JBe mocresnue CEepHH pelleHHit MOXKHO O0BLeIHHNTE:

xX,= +X +nk, ke Z.
3

Orner. E+nn, neZ; i§+nk, keZ.

41. Npuwmenenne TpuroHomeTpuueckux dopmyn
NpU pPelIeHNN YPUBHOHMNH

IIpumep 1. PemmuMm ypaBHeHue
cos’ mx + 4 sinx + 4=0, (1)

Pemenue. [IpuMenasa ocHOBHOE TPHIOHOMETPHYECKOE TOMXK-
IecTBO, nmepenuineM ypaBHeHHe (1) B Bmge

sin’gx -4 sin ix-5=0. (2)
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VpapHeHuUe (2) KBAAPATHOE OTHOCUTEJNBHO sin fx. OfosHa-
quB ¢ = sin fx, mependiiem ero B BHae

—-4t-5=0. (3)

VpasrerHe (3) umeer ABa KopHA ¢, =—1 # i, = 5, cIeAoBa-

TeJbHO, MHOXKECTBO peleHuil ypaBHeHus (1) ecTh obbeanHe-
HHUEe MHOJKECTB pellleHHil ABYX YPaBHEHMI:

1)sintx=-1 m 2)sinnx =25,

Bce pemenns ypaBHeHHA 1) COCTARJAAIOT eJHHCTEEHHYIO
CEepPHIO

nx, = —-’25+21|:n, xn=—%+2n, nelZz,

a ypanﬂeﬁne 2) He AMeerT pemrerui, Tak xak 5> 1, asinnx < 1
AJIA AI00oro X,
CnepmosaTenrHo, ypapHeHne (1) uMeer eAMHCTBEHHYIO CE-

PHIO pelreHHil x = ~3 +2n,neZ,

OTser. —-;-+2n, neZ.

IIpumep 2. PeinaM ypaBHeHHE

sin2xcos (x+%)+sin [x+§)c052x= —Jg (4)

Pemenue. [IpuMeraa ¢opMyIy CHHyCa CYMME! ABYX YIJIOB,
nepenuiieM ypaBHeHHe (4) B BHAe

sin (3:: + E) - 5)
3 2
O6osuauns ¢t = 3x + E, nepenniiieM ypasHeHune (5) B Buge
sint = iz_‘i (6)

VYpaBrerue (6) HMeeT ABe cepuU pelIeHMIA:
i, = g+2nn, neZ; t = g:?-+21mn, meZ.

CiaegoBaTensHO,
3xn+£=£+2n:n,nez; 3x +£—2—n+27tm, melZ,
3 3 - 3 a
OTRYAA HalifleM ZBe cepUm pelneHuil ypaBHeHus (D).
= 2En,neZ x, ——+2n—m,meZ
3 9 3
CnepoBaTenrHo, ypasHeHHe (4) nMeer Te e cepun peleHui.

OTBer. — 2nn , neZ; _+2um meclZ.
3 ) 3
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Iipamep 3. Pemum ypasHeHHe

sin*x +costx — sin2x = %. (7
Pewenne. [Iepennmenm ypasuenne (7) B Buze
(sin®x +cos 2x)®— 2sin®xcos®x — sin 2x = !gl
1-2gin22x — gin2x =11,
2 8’
si1122x+2sin2x+%=0. 8)

Obosnauns ¢ =sin 2x, nepenumem ypasnenve (8) B BUgE
242t + % =0.

9TO0 ypaBHCHHe HMeEeT ABa KOPHA = —% ui,=- % Caepo-

BATEJIBHO, MHOMKeCTBO pelleHnit ypaBaennd (8) ectrs obheHHe-
HHF€ MHOYKECTB PelleHUil ABYX YpABHEHMIA:

1) sin2x = _1 n 2)sin2x= —-§.
2 2

Bce pemenms ypaBHemua 1) cocTaBIAKT JABe CEPHH: X, =

=_112+1m, neZ, u xm=-?—;+nm, me Z, a ypapEeRue 2)

He MMeeT pemeHHH, TaKk KaK —%( ~1, a sin 2x > -1 paa mao-
Goro x.

CaepoBaTrensHo, ypasHeHme (7) MMeeT Te K€ CEpHH pe-
meHuit,

Orger. — ~ +nn, ne Z; —§£+nm, meZ,
12 12

42, OnHopopnbie ypasHeHHs
IIpamep 1. PemmuM ypanHeHUe
3sinx - 4cosx =0. (1)

Pemenue. Ypasaenue (1) ogHopOgHOE IEPROil CTENIEHH, OHO
PABHOCHJIBLHO YPABHEHHIO

Btgx—4=0. (2)
¥Ypesrerne (2), a 3HAYUT, U pAaBHOCWILHOE eMy ypasHeHUe (1)
HUMeeT e,mnc-rneﬂnym cepuio pemieHnit x, = arctg 4 +an, neZ.
. OTBerT. arctg +xn, neZ.
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IIpumep 2. PemnmuM ypaBHEHUE
3sin’x — 4sinxcos x + cos®x = 0. (3)

Pemenne. Ypasaenune (3) ofHOPOAHOE BTOPOH CTENECHH, OHO
PABHOCHMABLHO YPABHEHHIO

3tglx—4tgx+1=0, 4)
Tak kak ypasHernme 3t2— 4¢ +1 = 0 umeer asa xopas ¢, =1
t2=§, TO BCE DeIIEeHWUA YpaBHEHHA (4), a SHAYHUT, U PABHO-

CHJBHOTO €My ypaBHeHUA (3) ABAAIOTCA OOBLEAMHEHUEM BCeX
pemieHuit fBYX ypaBHeHMIi:

Digx=1 u 2) tgx=%.

¥paBEeHHe 1) uMMeeT EAMHCTBEHHYK CEPHIO pEIIEHHE
x, = z-+ nn, n € Z, a ypaBHeHHe 2) UMeeT ¢AMHCTBEHHYIO Ce-
puio pemrerui x,, = arctg 1 +nm, meZ.

OTger. %+1m, neZ arctg%+1l‘.m, melZ.

IIpumep 3. Onpegennum, OpH KaKUX @ YPpABHEHHeE
5sin’x +4sinxcosx +acos®x =0 (5)

He UMEeeT PelneHHi.
Pemenue. YpasHeHUe (5) OZHOPOZHOE BTOPOH cTenmeHu, OHO
PaBHOCHWJIFHO yPaBHEHHIO

btgix —4tgx+a=0. (6)
Tax kaxk ypaBHenme 5i2— 4f +a = 0 He uMeer KOpHeH IpH

ycnoBun D=16-20a < 0, To u ypasmenme (6), a 3HagHT,
H PAaBHOCHILHOE €My ypaBHeHHe (D) He MMEIOT PpemIeHMH Opu

TOM K€ YCIOBHH, T. €. OIpu @ > E

Otper. a > g

43*. TPUroHOMETPUUECKHO HOPUBEHCTRO

IIpamep 1. PemnM HepaBeHCTBO

gin (2::—%] > % )

Pemenne. O6o3Hauns ¢t =2x - E, nepenuniileM HEpPABeH-
ctBo (1) B BUfE 6

sint > % (2)
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5% > - M=uoxecTBO pemeHuil HepaBeHCTBa (2)
6 X ecTb cepus unTepsaion %+2nn <t< ?n+21tn,
% R€Z (puc. 19), nosToMy BCe pellieHUs Hepa-
¢ J,/ BeHeTBa (1) HafieM, pemNB ¢CepHI0 ABOMHEIX
S > HEPABEHCTRB
z
Ti2mn<2x-2< 5—“+2Jtn, neZ,
Puc. 19 6 L] 6

OTKYAA MOAYIUM

g+nn<x<g-+1m, neZ,

T. €. MHOeCTBO BCeX pelleHHii HepaBencTsa (1) cocTonTr m3

n
CEePHH MHTePBAJOB ry + nn; % +an|, nc Z.
T b4
OTeer. [E + nn; Py + nn} neZ,

IIpumep 2, PemyM HepaBeHCTBO

4sinx - 4cosx-1>0. (3)
Pemnenne. Ilepenuniem mepaBeHeTBO (3) B BHJE

4cos’x +4cosx—3<0. 1)

7 PEITET Oﬁognaqm\a cos x =t. Tak Kax HepapeH-

A kii i-{ ¢©rBO 41°+4t— 3 < 0 uMeeT MHOXECTBO pelle-

HUH —% L %, TO BCe pellleHHA HepaBeH-

¥ o y *  crma (3) BaiizeM, penIuB ABOMHOE HEPABEHCTBO
i 5 ~3<cosx<l
3 2 2

Puo. 20 Hepasencrso — —g- < COS X CTIPABEAJIHBO JAJIS

" 1 .
JIO0RIX X, 8 MHOKeCTBO pPEeIlleHMH HEDABEHCTBA COS X < -é- ecThb

CepUA TPOMEXXYTKORB % +2tns x < %’t— +2nn, ne Z (puc. 20).
OHa H ABAAeTCH MHOJKECTBOM BCEX PEIIeHHI HepapeHcTBa (3).

OTtrer. [{35 +2nn; 53“ + 21m], neZ.

IIpumep 3. Onpesenmm Bce 3HAUEHNUA @, NIPH KAKAOM H3
KOTOPBIX HMeeT XOTA OBl OZHO pellieHue HepPABEHCTBO

12sinx+5cosx < a. (5)
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Pemenne. PasziesuM Hepasenctso (5) ma umeno 4122+ 52=
= 13, moayuuM HepaBeHCTBO

Es.inx+icc»9.x<f—, (6)
13 13 13

PaABHOCHJIBHOE HezpaBeHcTBy (5).
2

Takx xak [%] + [%) =1, TO CYIecTBYeT TAKOH yroa «, 4To

coBQL = % " sina = 15—3 IMepenumem mepaseHcTBO (6) B Buge
sin(x +0) < .
13
ITocaeaHee HEPABEHCTBO, 8 3HAYHT H HepaBeHCTBO (5), Ume-
€T XOTA OBl OHO PelIeHne IPH KaXXAOM d, TAKOM, 4TO % = -1,

T, €. IpM KaKaoMm g 2 —13.

44*, BeepeHne BCNOMOTATeNLHOIO yrna.
3amena ¢ = sinx + cosx

IIpumep 1. PemmuM ypaBHeHHe
dsinx —4cosx = 5. (1)
Pemenne. Pasgenne o6e wacTn ypaBHeHHA (1) Ha 4HCJIO0
1/ 32+(—4)2 = §, IOJy4IUM ypaBHeHHe

Esinx—‘—lcosx=1, (2)
] 6

pPABHOCHJIBbHOE ypaBHeHNI0 (1).
2 2
3 4 “
Taxk xak [g] +(g] =1, To cymecTByeT TAKOH yroa ¢, 4TO

cosSQ = % Hsing = g IloaToMy ypaBHeHHe (2) MOKHO Nepeln-

CAT: B BHJe
sinxcoso - sinccosx =1

HJH B BUje
sin(x —a)=1. (3)

VYpasEeHHe (3) HMeeT eAHHCTBEeHHYIO CepHUIO peleHHuH
x,—a= -g—+21m, neZ, otkyza X, =0 +§ +2nn, ne Z., Tak
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.4
KaK O = arcsin 5’ TO ypaBHeHUe (3), 4 3HAYNT, ¥ PABHOCHJbLHOE

eMy ypapHeHHe (1) MMeeT eJWMHCTBEHHYI) CEPHIO pellIeHHuH
x,= arcsing +§+21m, neZ.

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

IIpumep 2. Pemmum ypaBHEHHE
sinx — 2sinxcosx +cosx = —1. (4)
Pemenne, OGo3naune £=sin x + cos X, OepenueM ypaBHe-
"He (4) B BUNe
t2—t-2=0. (5)

Ypasuenue (5) umeer a8a KopHA t,=-1 & t, = 2, nosroMy
BCe DeilleHUs ypaBHeHH:A (4) ABAAIOTCA PEIIeHHIMH HIH YPaB-
Hennd 1) sin x + cos x =—1, unu ypaeHennd 2) sin x +cos x = 2.

Bee pemenna ypaBHeHHA 1) HaiizeM, BBeAA BCOOMOraTeNb-
HEIt YyroJ M neperincas ypaBHeHHe 1) B BMJe ypaBHEeHUA

sin|x+2|=- Q,
4 2
KOTOpOe HMMeeT ABe CepHMH DelleHMH: x, = —g +2nn, ne€Z;
x,=-®+2nk, ke Z.
Brega BcmoMoraTelbHWH yro, ybexzaeMces, UTO ypaBHe-

.. . n
HHe 2) He HMeeT pellleHHii, TaAK Kak papeHCTEBO sin | x + il J2
He BHIIIOJHAETCH HHU OPU KAKOM X.

CnegoBarennno, ypapacHue (4) NIMeeT Te e ABe CepUM pe-
ImeHui.

OTeer, —%+21m, neZ, n+2nk, kel

IIpuMep 3. PeiuM HepaBeHCTBO
2sinxcosx + 2cos?x > 1. (6)

Pemenne. [IpuMennan ¢popMyan cMHYCA U KOCHMHYCA ABOMH-
HOI'O yIJIa, NepenHinmeM HepaBeHCTBO (6) B Buge:

sin2x +cos2x > 0. (7)

BeoAAa BCHOMOraTeJbHBIM YroJ, NepenueM HepaBeHCeTBo (7)
B BHUAE

man+E]>o. (8)
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MHo»ecTBO peruenuii HepaBeHcTsa (8) eCcThH cepua HHTepBa-
noB 2nk < 2x+ X < ;+ 2nk, kc Z, oTRyAa HaHAeM BCe pelle-

HAA HepabBeHcTBA (6): ~Link<a< 3 +nk, ke Z.

OTper. (—g+nk; % +1ck], ke Z.

IIpumep 4. PemmuM HepaBeHCTBO
ginx ~cosx—4sinxcosx <1, - (9)

Pemenue. OG03HauynuB ¢ = sinx — cOS x, NepenunieM Hepa-
BeHCTBO (9) B BHIE:

28 +¢-3<0. (10)
HepaBeHcTBo (10) paBHOCHARHO HEpPABEHCTBY —% <t<1,

IOAaTOMY HepaBeHCTBO (9) paBHOCHILHO HEPABEHCTBY
--:-< sinx — cosx < 1. (11)

BBoaa BconoMoraTeJbHBIH yrox, nepennmmem HepaBel"_l-

ctBO (11) B BNOE
—ﬂ<sin[x-ﬁ]<ﬂ. (12)
4 4 2

JleBoe u3 Hepanenc'rn (12) copaBezaueo opu AW0WOEX x. Cae-
JOBATENIFHO, HEPABEHCTRO (9) PABEOCHIBHO HEPABEHCTBY

sin[ - %J <2 (13)

2
MuomecTBo pemmennil HepaBeHcTBaA (13) eCTE cepusa mHTED-
BAJIOB —%’1+211:k <x- E < % +2nk, ke Z, oTrRyRa HalifieM Bece
pemeHusA HepaBeHCTBa (9): —w +2rk < x < L 2nk, ke Z.

Orser. (—n + 2nk; g +21th, ke Z.

45*, 3ameHa HeM3BeCTHbLIX
NpU pelieHUn CMCTEM YPUOBHOHMA

IIpumep 1. PemuM cucTeMy ypaBHeHMt

3x-2y="T
x+5+y (1)
2*+2 2 =40.
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Pemenue. Bripasus y uepeaz x U3 nepsoro ypapHeHUs CHC-

TeMul (1), moacTaBUM BripasKeHHe BMeCTO Y BO BTOpOe

ypPaBHeHHe cUCTeME! (1) B pelIHM HOAYYeHHOE ypABHEHHe:
2%+ 2% 1_40=0. 2)

YMHOXUB ypaBHeHHe (2) Ha 2 u o6ozHauus ¢ = 2%, nepenu-
1IeM NOAYYeHHOe YPABHEHHE B BHIE

242t -80=0. 3)

Ypaeuenue (3) umeer ABa KopHA ¢, =—10 un ¢, = 8, nosTomy
BCE KOPHU YpaBHeHNs (2) ABAAITCA o0 begUHEHHEM BCEX KOp-
Hell ypaBHeHn#i 1) 2*=-10 u 2) 2* = 8, Tak kak ypaBHeHue 1)
He HMeeT KOpHell, a ypaBHeRHe 2) HMeeT efHHCTBEHHEL KODEHE
Xy =3, To ypaBHeHHe (2) HMeeT €IUHCTBEHHEIH# KODEeHb x,=3.

IToacTaBuB x,=3 B paBeHCTBO Yy = 3x—7’ HalizeM, 9To yo=1.
Otser. (3; 1).
IIpumep 2. PemruM cucTeMy ypasHeHU

-2 10x-By=1

2x —y (4)

14152 ¥ 415 =15% "%,

Pemenne. O6osnauns ¢ = 152 ¥, nepenmmen Bropoe ypas-
HeHHe cucTeMEl (4) B BHAE

2-14t-15=0. (5)

¥pasuesue (5) umeer apa KopaAa ¥, =—1 n {, = 15, nosromy
BCe pelleHHdA CHCTeMEl (4) ABAAIOTCS o0beAHHEeHHeM BCeX pe-
MIeHHUH ABYX CHCTEM:

X2 L 10x-5y=1 X2 10x-5y=1
1) 2x-y " 2) {2x-y

15%*% = 1 15%* ¥ =15

Tark KaK BTOpoe YPABHEHHE CHCTEMEI 1) He MMeeT pelleHuii,
TO cucTeMa (4) PABHOCHJIBHA CUCTEME

x -2y
-5y =1
Ey— +10x - 5y 6)
2x-y=1.
Pemiue cucremy (6), DOIVINM eHHCTBEHHOE €e PellleHHE
(2; 3).
Orser. (2; 3).
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Hpumep 3. PemruM cucTeMy YpaBHeHUH
4sinx-cosy =1 (N
2sinx +cosy = 2.

Pemenue. O603raqunB u =sin x, v=cos y, nepenuileM cuc-
TeMy ypaBHeHUif B Buae

{4u—v=1 @)

2utuvu=2,

CucreMa nuHeAHLIX ypaBHenwmii (8) HMeeT efMHCTBeHHOE
1
pemteHue u,= 2 4 vy=1, moaroMy BCe pemeHuda cucremsl (7)

ABIAOTCA PElIeHHAMH CHUCTeMbl
. 1
sinx = -
2 (9)
cosy =1.
IlepBoe ypaBHeHue cucteMbl (9) uUMeeT eAMHCTBEHHYIO Cce-
pui0 pemeHMA X, = (-1)“% +n7n, neZ, a BTOpOe YpaBHe-

HHEe — eJUHCTBCHHYIO cepmio Yy, =21k, k€ Z, nosTomy peme-
HUAMH cucTeMsbl (7) ABnAIOTCA BCe mapH umucen (X,; y,), rae

xu=(—1)”§+1cn, neZ, y,=2nk, ke Z.

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

3amevanune. O6paTuM BHHMAHNE HA TOT PaKT, 4TO BE-

pa)keHMe X, B Yy, 4Yepe3 OZHO U TO K€ LeJioé YUCJIO B BUIE
Tt

x, =" 5 +nn, y,=2rn, n € Z, npuseno 61 K morepe Kop-

Hell, TAK KAK IS KaXX/0TO 3HAYEHNA N YHCTY X, COOTBETCTBY-

eT GeCKOHEeUHOE MHOMECTBO YHCEeN Y,, 8 He eIuHCTBEHHO®
9HCIO Y,.
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pazaen A

- CamocroarenbHbie paboTel

C—-1 HAeiicTRuTONRLHLI® YNCNaQ
I apuanm

1. 3anumKuTe KoHeuHEle aecsTmuHbe aApobu 0,3; 1,6; 2,25
B BHAe OORIKHOBEHHEHIX Apobeit,
2., 3anmumure oGHIKHOBEeHHBIE Apo6H %; g; % B BUAe AeCATUY-

HBIX Apobeil (KOHEYHEIX NI GeCKOHEYHRIX).

3. JannImHuTe MTepHOAUYECKYI0O HECATHYHYI0 Apobr B BUAe
OOBIKHOBEHHOMH
a) 0,(4); 6) 2,(17); =) 0,2(54).

4. MoeT JH pPA3SHOCTE ABYX HPPAlHMOHANBHEIX YHCEJI OBITD
PATTMOHAJBHEIM dHCIOM?

5. HaiiguTe BCe AelicTBHTEJbHBIE YHCHA X, AJA KAMKAOTO M3
KOTOPHIX CIOpaBe/INBO PABEHCTEO!
a)|x-3|=1; 6) [2x +5|=8.

6. HailiazuTe Bce neficTBATENBPHHE YHCIA X, AJA KaXXKAOrO U3

KOTOPBIX CHPABSAJIHEO HEepABEHCTEBO:
a)|x-1|>2; 6)|x+3/<4.

Il eéapuanm

1. 3anuuruTe KOHewHHIe AecATHYHHIe Apo6bm 0,7; 1,4; 2,75
B BHJe OOMKHOBEHHHX Apobeii.

2, 3annmuTte o6LIKHOBEHHEBIE Apo6GH 711; —;-; g— B BHHAe JAecATHY-
HEIX gpobei (KOHeYIHBX HJIH O6eCKOHEYHHIX).

3. 3anuivuTe NepHOAHUYECKYI0 ASCATHYHYIO ApoGL B BHAe
OOEIKHOBEHHOMH
a) 0,(5); 6) 2,(13); =) 0,4(45).

4. Mo:xer au cyMmma ABYX UPPANMOHANLHEIX dUce] ORTEL pa-
IHOHANBHEIM MHCHOM?

5. HalizuTe BCe AeHCTBHTENBLHBIE 9HCHA X, MJIA KAMNKIONO H3
KOTODHIX CHpaBeAJIABO PABEHCTBO!
a)lx—-1|= 38 6) |2x + 3| = 5.

6. Haitnure Bce aeificTEHTeXBLHBIE YHCAA X, AJAA KAMKAOMO H3

KOTODBIX CHOpaBeJIHEOC HepABEHCTEO:
a)|x-38[<1l; 6)|x+5|>2
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IIl sapuanm

1. Banumure xKoHeuHHe AecATHuHBe aApobm 0,6; 1,3; 2,06
B BHAe OORIKHOBEeHHEIX Apobei.

2. BanHmuTe OOLIKEOBEHEEIE APOGH %; g; % B BHAE AeCATHY-
HBEIX Apobeil (KOHEeuHEIX AR GeCKOHEUHBIX).

3. BanHmIHTe NEPHOAHYECKYI0 HAECATHYHYIO Apobbk B BHIe
OOLIKHOBEHHOMH!
a) 0,(8); 6) 2,(42); =) 0,16(8).

4, Moxer NU NpPOH3BEAEHHE ABYX HPPANMOHANBHBIX YHCEJ
OLITE PALIMOHAJNBHKEM YHCJAOM?

. HaiiaguTe Bce AeiiCTBHTEABHEIE THCIA X, AJMA KaXXAOTO H3
KOTODHIX COPAREAJINBO PABEHCTRO!
a)lx+8|=4; 6)|2x-7|=3.

6. HaiiauTe BCe AeiicTBHTenbHEIE IHCIA X, AJMA KAXIOIQ H3
KOTOPHIX CHpPABEAJNBO HEePABEHCTBRO!
a)jx-4|<2; 6)|4x+38|>1T.

IV eapuanm

1. Sanumure KOHe4YHHIEe AecATHYHEE Apo6m 0,8; 1,2; 3,04
B BHJe OOBIKHOBeHHHX Apoleil. -

2. 3anumuTe OORIKAOBeHHHIe Apobm 536; %; H B BHJe aecsa-
THYHHX ApoGeil (KOBeUHHX MAH GecKOHEeUHHIX).

3. BanHmHATEe NEPHOAMUECKYI0O AECCATHYHYKD Apobb B BHZAE
ODBIKHOBEHHOI:
a) 0,(7); 6) 2,(24); ) 0,18(6).

4. MokeTr 1u YACTHOe ABYX MpPpPAIHOHAJNBHBEIX IHce] OHTh pa-
IREOHANBLHBEIM YUCAOM?

§. HalamTe BCe AcHCTBHTeAbHEIE YRCIAA X, AJA KajxIOro H3
KOTOPHIX CIHPABEAJIHNBO PABEHCTBO:
a)|x+4/=3; ©06)|2x-8|=7.

6. Haiiaure BCce AeHCTBHTENBHEIC YACJAA X, AJAA KAKIOLO H3
KOTOPHIX CHPABEIJIMBO HEPABEHCTBO:
a)jx—2|>8; 6)|4x+7)<3.

C—2 Mpumeneuus $opmyn
COXKPULLEHHOTO YMHOXEOHUS
I eapuanm

1. BrulumciuTe 3IHAYEHHEe MHOTOWIEHA X° — 2xy + y2 opu

x=14 % y=8 :—;
2. HalignTe 3HaAYEeHHWE BhHIpAKEHUS (6,375)2—(7,375)2.
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3. U3 mBorowreHos A = 5x2+4x-3 n B=~-5x2-2x+3 co-
CTABJEHO BBIpaxeHHe P = A +342B+3AB*+ B®, Haiign-
Te 3HAYeHHE BhIpawmeHHA P(x) npn x = 0,5,

3, .3 a_.n
4. Haiijure 3HaYeHHe BRIPAKEeHHHA xzx 1y 7~ 2x y 5
npu y = —0,25, -xy+y x+xyt+y

II éapuanm

1. quncm:'re al-latleﬂue MHOPOWIeHa X2 + 2xy + y npu

x= 15 = —9—
13
Hamm're 3HaYeHUe BHpa.?REHHﬂ {5, 255)2 -(6 255)

Us muorowrenos A = 3x’+x+11 n B=32>-2x+11 co-
cTaBaeHo BhIpaxceHue P = A® - 34° B+ 3AB%— B Haiinu-
Te 3HAYEeHNe BhIpaxeHHA P(x) npn x = 0 1

-4 2+ g’
x2+xy+yz 22— xy +

@ N

4. HalinuTe 3HaueHHEe BHIPAMEHHA
npu x = 0,35.

IIT éapuaunm

1. Breruucaure 3Haqenne MHOrOUNeHa x> — 4xy + 4y’ npu

x= 14—6—, y= E’ﬁ

. Han,nn're 3HAYEHHE Bmpamenua (5, 666)° -4 . (3 333)

. Ws muorowrenos A =3x*+7x~1u B=-3x*-5x+1 co-
craBneHo pmpasxenue P = A%+ 34° B+3AB%+ B®. Haiizu-
Te 3HAYCHHE BHIpasykeHusa P(x)} npun x =0, 2.

27 x% +3° _ 27x% - °

9x*— Bxy+y>  9x%+8xy+y”

oo

4. Hajizute sHaueHHe BEIPAMKEHHA
npu y = 0,5.

IV eapuanm

1. Buqnc.rm're 3Haqe}me MHorowieHa x° + 6xy + 9y® npm

2. Han,zm're 3HA4YEHNEe Bupamenna (8, 11)2-4 . (4 555)

8. Us muorouwneHor A = Tx®+5x—10 u B = Tx®+2x - 10 co-
CTaBJIEHO BHIpaMKeHUe P = A®—34° B +3AB%*— B? Haiign-
Te 3HAYeHHe BHpaxeHna P(x) npu x = 0,1

8x% +1° 8x%— 1
42— 2xy+3° 4.1'2+4‘L':c_l,;+;,r2

4, HailiaguTe 3HaAYEHHE BRIpAeHUA
npx x = —0,5.
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C—-3 KeappatHoe ypasHeHue. Popmynel Buera

I sapuanm

1.

2.

Pemnre KBaOpaTHOE YpABHEHUE:
8) 2x2- Tx+3=0; 6)x’-4x+4=0; B)3x*+2x+1=0.

Bep:uo JIM, 9TO YHCJIO x,— 1 aBaaerca ROpHeM VpaBHEeHUA:
a) x2-100x+99=0; 6)xZ+3x—-4=0; B)2x -3x+1=0?

Ecan pa, To HalauTe KOpeHBL X, U DAsJIOKHTe KBAApaT-
HHH Tpex4JieH B JIeBOH YAacTH YPaBHEHHA Ha JUHeHHEbIe
MHOKHUTENN.

Ecau xBagparHOoe ypaBHeHUE x2—12x + 2 = 0 umeer KOpPHH
Xy ¥ Xg, TO, He BRIMUCIAA MX, HaiiANTe 3HAUECHHE YHCJIOBO-
ro BHIpaykeHHA (X, — xz)

Il sapuanm

1.

2.

Pemn-re KBagpaTHOE ypannenne'
a)2x°-5x+2=0; 6)x’-6x+9=0; B)2x°+3x+2=0.

BepHO JH, 9T0 YHCIO X, = 1 ABJIAETCA KOPHEM yDaBHeHHA:
a) x24+100x - 101=0; 6)x°—4x+3=0; B)3x°-4x+1=0?

Ecnn na, To HalAWTe KOpDeHb X, M PA3JIOKHTe KBajpaT-
HBEIf TpexuyNeH B JIeBOH YacTH YpPaBHEHNA HA JHHelHLIe
MHOMHTENH,

Ecay KBafipaTHOe ypaBHeHHe x°— 13x — 3 = 0 uMeeT KODHH

X; B Xy, TO, HE BHIYHCJAAA HX, H&I.:I,KKTG SHAaUYCHHES YHCJI0BO-
ro BRIDAMKEHHHA xf + Xo.

IHI eapuanm

1.

2.

Pemm*e KBaJIpaTHOE ypasnenue.

a)2x°-5x—-3=0; 6)4x’-4x+1=0; B)5x’—4x+1=0
BepHo JH, 9T0 YACHO X, = -—1 ABNAETCA ROpHeM YPABHEHHAA!
a) x 24+100x +99 = 0; 6) x 2_5x-6=0; B) 2x°+52+3=0
?

Ecan pa, To Haliagure KOPEeHb X; W DASJNOKHTE KBaJpar-
HBIif TpexuileH B JeBOH HACTH YPABHEHHS HA JNHeHHLIe
MHOMHTEJIH,

Eciu KBaapaTHOe ypaBHeHHe x° — 12x +4 = 0 uMeer KOpHH
¥1 M Xy, TO, HEe BHUHCIAL UX, HalijuTe 3HAYEHHNE YHCJIOBO-
IO BRIPQYKEHHS X Xp+ X, Xg.
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IV sapuanm

1.

2.

Pemare KBaApATHOE YpABHEHHE:

a)3x2~ 52-2=0; 6)9x>-6x+1=0; B)2x*-3x+4=0.
BepHo su, yTO unCHO X, = —1 ABNAETCA KOPHEM yDaBHEHHA:
a) x>~ 100x - 101=0; 6) x*+6x+5=0; B)3x2+5x+2=0?
Ecau na, To HaliAuTEe KODEHb X, U DA3JIOKHTE KBajApaT-
HBEI} TpeXuJieH B J€BOH YACTH YpPABHeHNS HA JUHEHHEIe
MHOXKUTEIH.

Ecam KBajpaTHoe ypasHeHme x2— 12x + 2 = ) uMeeT KODHM
Xy M Xg, TO, HE BLITUCIAA UX, HalANTe SHAYEHHUE YHNCIOBO-
r0 BHIpAXKEHHA X+ X,.

c-4 Anrebpanvecxkue gpobu

I

gapuanm

1.

2.

3.

x4+ 72+ 16x +12
P+5x2+8xr+4
6) HailtiuTe 3HAYeHHE NONYUeHHON Zpobu mpHu x = -2.
a) 3anpmuTe B BHE APOOH BRIDAXKeHHE
1 + 1 +...+ 1 .
x(x+1) (x+Dix+2) (x + (x + 10)

a) CoxpaTuTte apobs

6) HailiauTe sEaueHHe NoJydeHHOH Zpobu npu x = -1
YupocTuTe BHIparkeHHe

48  82%+1 | _82-1 -8
PB-2x%+4x 4x*—2x+1) l4x®+2x+1 2*+2x%+4x )

II éapuanm

1.

2.

3.

22+ 4x%+ 6x + 2
- x?-Bx -8
6) HaliguTe aHauenue NoJydeHHOH ApobGu mpu x = —1.
a) 3anHIiIuTe B BHAe Ipobm BhIpakeHUe
1 + 1 +...+ : .

(+D(x+2) (x+2({x+3) (x+10)x +11)
6) HasinnTe 3EAYenMe moayudeHHo#t apobu opu x = —10,
VYopocTuTe BLIparkeHHe

[ X+ 8 82°- 1 ][ 8x%+1 2-8 )

a) Coxparnre gpodn

P22+ 4x  dx*+2x+1) 4P 2x+1 2+ 2x%+ dx
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IIl éapuanm

x*+ 4x* - 9x - 36
x¥+2x8—11x -12
6) Halignre 3Hauenme noaydenHoi gpobu npu x = 3,
2. a) 3aonmmTre B BHge ApobH BEIpAKEHHE
1 + 1 +...+ 1 .
(x+1D(x +12) (x +12)(x + 13) (x + 2D(x + 22)

6) HailixuTe 3HaueHMe NoaydeHHOH Apob6H npH x = -12,
3. ViopocTHTe BHIpajKeHHe
[ 1+8° 8 + ][ 8-y 1-85° ]

- +
1-2y + 4% 4y -2+ 4° 1y + 2+ 1+ 2y + 447

1. a) Coxpatute ApoShH

1V eapuanm

2% —5x—6
1. a) Cokpature apobsn x + .
) P A - 2x°—9x +18

6) HaiiauTe 3snaueHHe nonydeHHOMH apobu mnpu x = 2.
2. a) 3BanuuuTe B BuAE ApoOM BHIpaKeHUe
1 + 1 +...+ 1 .
(x+10)(x+11} (x+1(x+12) (x +20)(x + 21)
6) HaiizuTe 3HaueHue DoJIy9eHHOH apofu npu x = -11.
3. YopocTuTe BRIpAMKeHHE
[ 1+8,° 84 ][ 8 +y° 1-8;° )

+ —_
1-2y+ 4  ay+ 2%+ 7 4y -2+ 1+ 2+ 4y

C-5 PauuonannHbie ypaBHeHua
I eapuanrnm

Pemnre ypasuenue (1—3).

22_9 2 x
1. 3) ———7— =0; (4]
)x3+2x2+9 )x—l x—-2

4x + 5 x2 15 x
)x-l-l X°+8x+2 )x-2 22+x-6 x+8
3 x2—2x+ 12 + 96
" x-6 x-5 x*-11x+30

=x+1.
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II sapuanm

Pemure ypaeuerue (1—3).

2
- 16 4 X
1. a) -2 -0 6 + =1
)x3+3;2+16 )x—2 x—4
2
a) x + 24x+6 =0; 6) x* 245 X _
x+3 x+4x+3 x—-3 x-x-6 x+2
2_
3.1: 3x+12+224 —x-1
x-4 x-5 x°-9x+20
Il sapuanm
Pemure ypaprenpe (1—3).
2
- 25 x-1 3
1. a) 222 ___q; 6 -2 =1,
)x3+4x2+25 )x—3 x-2
2. a) x 3x -8 —0-
) x~2 xP-5x+6 ’
6)(x+1)2_ 20 _{_.u'c+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
IV eapuanm
Pemure ypaBrenme (1—3).
.36 x-1 6
1. a) ———__ =0 6 - =1
)x8+5x2+36 i )x—-6 x—-4
2. a) x 4x -5 — 0
) x-1 x*-8x+2 ’
— 2 —
6)(.1: ) ' 10 . l=x~1.
x-4 x*—-3x-4 x+1
x°+3x 16 186
— + - —
x+6 x-5 xX+x-30
C—-6* 3ameHa HEeM3IBOCTHOrO

NPY PEIOHUM POLUOHANBHBIX YPOBHEHUNA

I eapuanm

Pemnre ypasaerne (1—2).
1. a)x'-102+9=0;
6) (x +97)?+34(x +97) +120 = 0;
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B) (x%— 42)%+ 15(x*— 4x) + 36 = 0;
M) x(x+2(x+3)x+H="T72.

35 Z_x+1 x2+3x+5=2

2. a)x2+6x—2-—2—

=0; © X
x%+ 6x )x2

+3x+5 xP-x+1

Il sapuanm

Pemnre ypaBHenne (1—2).
1. a) x*~17x%+16 = 0;
6) (x +T9%+ 43(x + 79 +120 = 0;
B) (xz— 3x)2+18(x2— 3x)+32=0;
r) (x+1)(x+ 2){x + 3)(x +4) = 120.
24 x2+3x—3+x2—4x—7=

2. 2 _Bx-2-— =0; 6
a) x - 5x ]x2—4x—7 x22+3x -8

III esapuanm

Pemure ypasaenne (1-—2).

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

2. a) 22%— 8x— 16+ 20 = 0;
2x°—3x
- dx +1 ¥rx-1

o +9. =
) 2?2+ x-1 x-dr+1

1V eapuanm

Pemnte ypaBHenme (1-—-2).

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

2. 8) 32%— 2x — 18+ —2 = 0;

3x“-2x
2

6 X+4x+1 .xﬂ-x—5=

) 2-x-5 +9 K+ d4x+1
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C—7* AoKa3arenscTBo UMCNIOBBIX HEPABONCTE
I eapuanm

JlokaskHTe CnpaBeATHBOCTHL HepaBeHcTBa (1—4).
1. x®-62*+10>0 AN 11000ro JAefCTBUTEABLHOrO YHCAA X.

2, a+1<a+5

a+2 a-+6

3. x’-6x+ T—-l—-—
x—6x+ 10
quCcaa X.

a20.22 24 1998 1. 4,369 B 1
21 23 25 1999 10 4

AN JIo0oro noJomKHTeNbHOr0 YHCaa a.

2 —8 paa nawboro AelCTBHTEILHOTO

Il sapuanm

Jloxa)xuTe cnpaBefINBOCTH HepaseHcTsa (1—4).
1. x%-8x%+17>0 Ans aboro AeiicTBHTeALHOrO YHCIA X.

2, £ +2 <8t 4 AA A0oroe NOJOKUTEALHOTO UHCIA 4.
a+3 a+b
3. x*-8x+ —21— 2 —15 ana nwboro AeHCTBHTEJILHOTO
x=8x 417
qHCAA X.
Lgl2.21 28 2007 1, 5369 189 .1
20 22 24 2008 10 4 7 10 190 4

Il eapuanm

Joxa)KuTe CnpaBeInBOCTh HepaBeHcTBa (1—4).
1. 16x®-8x%+3>0 AAs1 nboro AeHCcTBHTEALHOTO IHCJE X.

2 a+4<a+5

at+b a+6

3. (0.2 + 1)(a6+1)(a12+ 1) > 8a'0 AaxA Ap0oro ZelHCTBHETEALHOTO
qHcia a.

pl2 1416 1200 1. 47 10 811
13 15 17 1201 10 5 8 11 32 2

Aaa MoBOTO NOJOMATEALHOTO YHCIA d.

IV eapuanm

JoxasguTe cOpaBeIMBOCTE HepaseHeTsa (1—4).
1. 9x%— 6x%+2 > 0 gaa moboro gelicTBHTENLHOTO uHCAA X.
2 a+3 _.a+4

< —— pna ao6oro NOJMWKHTEILHOTO YHCJA 4.
a+4 a+bH
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3. (a2 +1)Ma 4y 1)(':16 +1) 2 8a° npna moboro gelicTBRTENLHOrO

JHACIA 4.
4, a1, 1816 1099 1. o258 128 1
12 14 16 1100 10 3609 129 4
C—8* Meron maremaruveckoi MHAYKLWM

I eapuanm

1. HMoxaxure popmyiy n-ro wieHa apadpMeTHIecKoil nporpec-
cuu a, = a, +(n — 1)d MeToOM MaTeMaTHUECKON HHAYKIIHH.
2. Hokaxwure, uto 3"* 24+ 23" penurca ma 5 ana moGoro Haty-
PaJLHOIO YHCAA 1.
3. Hoxammre, 9T0 Ajaa JMo6oro HATYPAJILHOIO YHCIA 711 cHpAa-
BeINHBO PABEHCTBO 2
2.3+3.44... +(n+ 1@ +2="0C *g’”"’.

II sapuanm

1. Horaxxure dhopMyay n-ro 4IeHa reoMeTpudeckoil nporpec-
cHU & = a,- q" ' MeTOAOM MAaTeMaTHYEeCKON HHAYKIHH.

2. Horaxmure, uro 5" *1+ 2% nemurca ma 3 gna moboro HATY-
PAJIBHOTO YHCHA 77.
3. Horaxkure, UTO AAS JIOGOT0 HATYDPAJIBHOIO YMCJIA 1 COpDA-
BEAJAHUBO PABEHCTBO 2
1-342-5+... +n@n+1) =242 +69”+5).

IIl eéapuanm

1. Jdokaxute GopMysy CYMMEI 7 HEePBEIX YJE€HOB apH(pMeTH-
. 2a+(n-hd)-n
YECKOMH Mporpeccuu S = P MeTOJOM MATEMA-

THIECKOH MHAYKIUU,

4**14 32" penurea Ha 5 ana moboro HaTty-

2, HoxaxkmrTe, UTO
pajaBHOrQ 9Mcja M.

3. Hoxkakmre, aTo ANA JK60r0 HATYPAJNBLHOIO YHCEIA 72 COpa-

BeJINBO DABEHCTBO *1—+—1-+...+ ="

2-3 3-4 n+}{n+2y 2n+4

IV eapuanm

1. Hoxaxcure hopmyny cyMMlbl i NEePBHIX WICHOB reéOMETPHYe-
CKOil TpoTrpeccHH S = ﬁ_____‘j’___, g # 1 MeTOAOM MAaTEMATH-

1-—
YeCKOH UHIVKINH. 7
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2. Hoxasxure, uro 3" "1+ 4% ! genurcs na 13 ana moboro Ha-
TYPaJBHOTO YMCJIA M.

3. Hoxaxkmure, 4TO ANA JO60r0 HATYDPANLHOIO HHCJA N CIIpa-

BEAMUBO DABEHCTRBO —+—+ ... + = L .
2.4 4.8 2n(2n+2) 4dn+4

c-9 MepecTtanHoBkK, pa3MELEHUN, COMOTAHMS
I eapuanm

1. CrOIBKHUMU cMOcOGAME MOMCHO DACCTABHMTH 7 KHUT Ha nojaxe?
2. CKRONBKO PASNUYHBEIX YETHIPEX3IHAYUHEIX THCeJ MOXKHO 3a-
nucaTh ¢ nomMoinso mudp 1, 2, 3, 4, § (6es nosropenun)?

3. CronpkuMH cnocobamu n3 25 4yesoBeK MOYKHO BHIGPATH
Tpex AeYPHBIX?

4. CrOABKHMH cniocoGaMM K3 HeThIpex MANLYMKOB M IIATH Je-
BOUYEK MOXXHO BEIOPATH ZE)KYPHBIX — TDH MAJBUHKA B ABe
ACBOYKH T

§. Borunciaure: a) Pg; 6) Ag; B) Cfo.

6. Hokaxure, uTO ANA AOORIX HATYPAABHEIX uYucea B M n

(1 < k < n) cnpaBefIuBO paBeHCTBO CF -u—: =k,

II eapuanm

1. IIlecTs ApY3€il KYOIHUAN mIecTh OMJIE€TOB B KMHO, CHOJIBKHMA
coocofaMu OHM MOTYT 38HATH CBOM IIECTh MECT B KuHO3ane?

‘2, CHKOJBKO PASIUYHBIX TPEXEHAUHEIX YUCEJ MOXKHO 3alIUCATH
¢ nmomoms unpp 2, 3, 4, 5, 6 (6e3 mopTOpeHUA)?

3. Croapkumu cnocofamMu u3 24 uyenoBeK MOMHO BHIODATE
Tpex HeMYPHBIXT

4. CroarKuMH cnocofaMH M3 9EeTHPEX MAJILIMKOB M IIATH Xe-
BOYEK MOXHO BRIOPATH A€M YPHEIX — JBA MAJBRYMKA H TPH
OEBOYKHT?

5. Buruncanmre: a) P;; 6) A7; B) CJ,.

6. HokaxkuTe, UTO ANA AKOLIX HATYPAJABHHIX 4YHcen kB H n
(1 < k< n) cupasesauso pasenctso (k +1)-CX*1 =(n+1)-CE,

IHI sgapuanm

1. CronbKo PasiIMYHBEIX BOCEMHMIHATHEIX YMCEN MOXKHO 3aIMCaTh
¢ noMomplo nudp 1, 2, 3, 4, 5, 6, 7, 8 (Ges nopropeEnd)?
2. CroapkuMu cmocofaMn n3 12 yneHOB NpaBJeHHA Koodepa-
THBA MOKHO BRIODATE MpeACenaTend, KasHadesa U cekperapa?
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CROMBKUMH cmocobaMu u3 15 uejoBeK MOMKHO BBHIOPATH
12 yesoBeK ANA YYACTHA B COPEBHOBAHHAX?

B MarasmHe AMeeTCA D pasiudHEIX aBTOpYdYeKk u 6 pasiauy-
HEIX GJOKHOTOB. CKOJILKMMH cnocofaMu MOXKHO BLIGpATH
Ana mopapkoB 3 apropyuru B 2 GiaoxHOTa?

Bruncnure: a) Py; 6) Ag; B) sz.

Hoxakute, 4TO0 AJXA JNIOORIX HATYPAARHREIX 4HcesJ R M 7
k-1 B _ ~k

(1 < k < n) cnpaBeAnMBO paBeHCTBO C ) - ' C..

IV sapuanm

1. CHOJIBKO PA3NHMYHLIX CEeMMIHAYHLIX YNCEJ MOMHO 3allH-
caTek ¢ nomonibio nudpp 1, 2, 3, 4, 5, 6, 7 (0es norropenuna)?

2. M3 BocbMM WIEHOB OpPraHN3allHM HY)XHO BEIOpaTh mpeace-
JaTes A, KadHauer | cexpeTapida. CKONBKUMM cIoco6aMu 3TO
MOJKHO CAeaTh?

8. CronpKHMH cmocofamMu u3 20 KHUT MOXHO BHOpaTH
16 xaur?

4. B marasuse uMeerca 5 pasnMYHBIX aBTOPyYeK M 6 paaany-
HEIX 610KHOTOB. CKOJBKHMMM CIOOCO0AMHM MOMHO BHIOPATH
OJis TIOAAPKOB 2 aBTOPyuK® U 3 GiaokHoTa?

5. Beramesure: a) Pg; 6) A); 8) CF.

6. JoxaxkuTe, uTOo AJMA NIOOBIX HATYpPaJbHBIX umcen k u n
(1 <k < n) cupasejumeo pasencrso k-C* = n-CF 71,

c-10 ®opmyna 6uHoma HoloToHa

I eapuanm

1.

2.

Pasnoxnare oo dopmyne 6uaoma HeoToHA:
a) (x -1% 6) (x+2)*%
Briaucanre goacbcpnnnem' apu a's PAa3JIOeHH# BRIpAXKe-

1
HHA [a + %] oo dopmyvae OnHoma HeIOTOHA.

Briuncanre cymMMy Ko3dGdHITNEHTOB
1 2 3 0
Cy+Cy+C5+Co + ... +Cy.

CKOJBKO PAIHOHAJBHLIX YJIEHOB COAEPMHUT DPAINOMKEHME
(-J§ +7, )100 no ¢opmyne 6mHoma Heorora?
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II sapuanm

1. Paznoxarte mo ¢popmyne 6uaoma HreloToRa:
a) (x+1)°% 6) -3t
3

2. ancnumgnoadx}munen'r IIpH ¢” B PARJIOMEHNH BRIPAMGE-

HUSA (a + i] no ¢opmyne 6uroma HrioToHA.

3. BriumcauTe cyMMy KO3DPUIMEHTOB
0 1 2 3 0
Chy +Cl, +C2+C3 + ... +C)).

4. CKOJBKO PALMOHAJBLHEIX UJICHOB COACPMKUT PA3NOKEHHE
(Jg + J§)102 no ¢opmyne 6unoma HeloToHa?

Il sapuanm

1. Pasnoxure mo ¢opmyae 6maoma HuloToHA:
a) (x-1)% 6)(x+2°.
2. ancnnTelllcoatl)(puuueHT OpH a° B PASIOKEHHMH BHIpaXKe-

HUA [a + l) no ¢opmyne 6unoma HeoToHA.
a

3. Brruncaurte cyMMy koadbduIEeHTOB
1 2 3 2
Cl, +CL,+ C3,+C% + ... +CLA

4. CHOABKO PAUHOHAJBHEIX YJEHOB COACPIKUT pasoiKeHue
/3 = VB)'1%° 1o hopmyne 6uromMa Hrlotrona?

IV eéapuanm

1. Pasnoxmre no ¢opmyne 6maoma Hriorona:
a) (x+1)% 6) (x-3)°
6

2. Bruncante x03bdHUMEHT OpH @@ B PASIOXEHUH BHIpae-
12

HUA [a + l) mo dopmyse 6umnoma HeloToHAa.
a

3. Briunmcautre cymmy Koa(PHINEHTOB
0 1 2 3 11
Cl;+C|+C, +CJ, + ... +CyL.

4., CKOJIBKO PanMOHAJBHHX UYJECHOB CONEPXKHT Das/oxKeHHe
(ﬁ + Jé)luuz no ¢opmyne 6unoma HeloroHa?
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C—-11* JAeneHne MHONoOUnNeHoBs.
KopeHs mHOrouneHa

I sapuanm

1. Pasgenure yroaxoM MHEOTOWIeH A(x) Ha MHOroumeH B(x),
VRKAXRATE HENOoJXHOe uacTHoe Q{x) m ocraror R(x), eca::
a) A(x) = 2x*- 5x%+5x -2, B)=x*-x-1;
6) A(x)=x*+2x°-18x°-14x+ 24, B =x*+x-2.

2. C nomonipio cxeMbl ['opHepa pasgennTe MHOTOWIeH A(x) Ha
muOorownen B(x), yrcm!cm-e HeIIONHOe yactHOE Q(X) 1 ocra-
Tok R(x), ecnm A(x) = 4x*— 5x%-14, B(x) = x + 2.

3. C noMmommbio TeopeMul Besy onmpeaennaTe ocTaTox R(x) ot ae-
JACHUA Mnorotmena A(x) na MHOrOUREH B(x), ecan:
a) A(x) = 3x®-4x’- 2x+1, B(x)=x-1;
6) A(x) = (x +2°, B(x) =x+1.

4. M=orouner Fy(x) = 23+ ax?+bx +12 npu genennn Ha (x — 1)

JaeT B oc'rame 6, a mpu AeseHNH Ha (x +1) AaeT B ocTaT-
ke 12. Onpegenure KoxpdupesT a 1 b.

5. PemnuTte yparHeHME:
a) 2x%-5x°—4x+3=0; 6)x1-5x3+5x¥+5x-6=0,

II eapuanm

1. PasaennaTe yroakoMm MHorouwieH A(x) Ha MEorownen B(x),
VHKANHTE HemOJHOe uyacTHoe Q(x) m ocraToK R(x), ecam:
a) A(x)=3x%-22x"+7Tx-4, B@®)=x"+x-2;

6) A(x)= x*- 2x3-18x°- 14x+24, B(x)=2’+x-2.

2. C nomompbio cxeMmr! 'opHepa pasAesuTe MHOTOWIEH A(X) Ha
MHOrOuJeH B(x), ykaikHTe HenOJHOS JacTHOE @(X) B ocTa-
Tox R(x), ecnmu A(x) = 3x*- 6x%-15, B(x)=x-2.

3. C noMompio Teopemul Beay onpeaenute octaTox RB(x) oT ne-
JeHuA MHorouneHA A(x) Ha MHorowneH B(x), ecam:

a) A(x)=5x%-4x*-12x -3, Blx)=x+1;
6) A(x) = (x-1)°, B(x) =x-2.

4. Muorouwnen Py(x)=x drax®’+bx+12 OpH AesieHUH Ha (x — 1)
gaeT B oc-rame —-12, a npu aenesun Ha (x +1) ZaeT B ocTaT-
Ke —6. Onpep;emre roadppunuenTs a u b.

5. PeumuTe ypaBHeHHRe:

a) 2x3+7x%+2x-8=0; 6)x!-x¥-Tx’+x+6=0.
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IIl eapuanm

1. PaapexnTe yroJikoM MHorodJeH A(x) Ha MHOrounen B(x),
VKaXUTe HemoaHoe udacTHoe Q(x) u ocratoxk R(x), ecam:
a) A(x) = 5x°- 42> +8x -2, B(x)=x"-2x+3;
6) A(x) = x*+4x3- 7x®-12x+24, B(x)=x*-3x+2.

2. C noMomgio cxeMul I'opHepa pasAenuTe MHOTOWIEH A(x) Ha
MHOTOUJIeH B(x), yKamuTe HENOJHOe YacTHOE Q(X) 1 ocTa-
Tox R(x), ecan A(x) = 4x*-18x%+x, B(x)=x - 2.

3. C moMomipio TeopeMbl Beay onpeneanre octarork R(x) ot ge-
JeHusd MHorouaena A(x) Ha mHorouwnen B(x), ecxmm:
a) A(x) = 6x3+5x"-6x +16, B(x) = x +2;
6) A(x)=(x-2° B(x) =x-1

4. Muorouner Py(x)=x S tax’+bx—18 upn gnenemum =Ha

{(x+2) gaer B oc'raTRe 20, a "a (x — 3) genurcs Ge3 ocraTka.
Onpegenure KoadPunueHTsl @ 1 b.

5. Pemute ypaBHeHRHe:
a) 3x°+4x*-17x-6=0;
0) xt+x3-7x’-x+6=0.

IV eapuanm

1. PasaennTe YroJaxKoM MHorouwiren A(x) Ha mHorowrien B(x),
VKaXXHTe HemoJHoe dacTHoe Q(x) m ocraTok R(x), ecam:
a) A(x) = 4x%+8x®-5x+3, B(x)=x"+2x-8;
6) A(x) = x*- 423 7x2+12x +24, B(x)= x2+3x+2

2. C nomompio cxemnl ['opHepa pasgeaure MEOTowIeH A(x) Ha
MHOoTrO4JIeH B(x), yRamm‘e Henonnoe gacTHoe @(x) n ocra-
ToK R(x), ecin A(x) =4x 1_12x%+13x, B(x) = x + 2.

3. C nomousio TeopeMit Beay onpenenuTe octaror R(x) or ae-
JeHHA MHorouxena A(x) ma mHorounen B(x), ecau:
a) A(x) = 6x%-5x>-6x-16, Bx)=x—2;
6) A(x) = (x +1°, B(x) x+2.

4. Muorounen Fy(x) = x3-2x%+ax +b npu penennn Ha (x —1)

OaeT B oc'ra'nce ~12, a Ha (x — 3) neamrca G6es ocrarka. Onpe-
Heaute KodpdHUIHEeHTH a U b.

5. Pemm'e ypaanenne
a) 3x°-14x2+13x+6 = 0;

6) x1+5x3+5x%-5x-6=0.
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C—12 PauuoHansHsie HEPABEHCTRA

I eapuanm

Pemnre nepaBencreo (1—2).

1 &) (x-x+)x—4>0; 6 F=DE+D
(x ~ 5

2x-1sy —=- -2, 18 <y
x+3 xr+3 x-1 x*+2x-3

a)

3. PeminTte cucreMy HepaBeHCTB!

2
2 x+x-220
a){x —x-12<0 ﬁ){ B){|.1|c|€2

2
x2-4x+820; ;t4€0; X*-x-63>0.

II sapuanm

Pemure mepasencrso (1—2).
(x+5)(x—-2) S

1, a) (x+2)(x-3){x -4 <0; ©6) 5 0.
(x -1
2, a)2x*lcy, 6) 2+ 2+ 22 <o,
x-3 rxr—4 x-1 x*-bHx+4
3. Pemmnre cucTeMy HepaBeHCTB:
Crx-2>0 “*+2x-8>0 |x} >4
a) 2 6)x+3 B) 2
22— x-12<0; 3 0 x*-x~12<0.
IIl eapuanm
Pemmnrte Hepareactso (1—2).
2
1. &) (x+2(x+3)x—4)>0; 6) ‘“1’“‘3”2) <0.
x-—-
2 gdx+l, pi-t__3 ___ 9 5,
x-3 x—4 x+2 x*-2x-8

3. Pemnre cucreMy HepapBeHCTB:
2
2, . x'-2x-820 -
a){x+x 12<0 6){ B){]x 1|< 4

-4
2i-x-2>0 x+3€0: +x—8030.
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IV eapuanm

Pemure mepaserncreo (1—2).

1 8) c+2(x-Da+4H<0; 6) FFIVE=2 5,
X

3x -1
x+3

2. a) % -1

5r+t3__8 23

+4

=0.

x-8 x+1 x-2x-3

3. PemnTe cucTeMy HepaBeHCTB:

X

x*—4x-5<0;

2
L-Tx+12>0 _ |¥ —2%-320
a) 6)

C-13*

z-3¢o0;
x+4

B){|x+1|>6
**+x-380<0.

3ameHa HeM3BeCTHOro

npM pelleHMM PpOUMOHMJIBHLIX HepaReHcTs

I eapuanm

Pemnte mepasencTBo (1-—3).
1. 2+2x)%-2(x+1)%-1<0.

12_ 5o

8. ¥ -x-8+
r¥—x

Il sapuanm

Peumire mepasencreo (1—3).
1. *-4x)’-(x-2°-16<0.

3. P+x-8+—22 30,
x4+ x

11l eapuanm

Pemnute mepasencrso (1—3).
1. (x*-2xp-2(x-1%-1<0.

3. P—2x—4+—>2 _>0.

(x - D?

IV eapuanm

PemuTe HepaseHcTBO (1—3).
1. (¥ +40)’-(x+2°%-16<0.

8. ¥*’+2x—-9+ > 0.

9
(x+1)?°
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2. (x+2)(x +4*x +6) < -8.

2. (x +1{x +6)%(x +11) < -24.

2, (x—Dx+2%(x +5) > -8.

2 (x+8x+TN(x+9>-3.



C—14* 3ameHa HOM3BECTHOIO NPM pPelLueHMM
MPPULMOHANbLHLIX YPOBHEHMH M HOPABOHCTS

I eapuanm

1. Pemmre ypasHeRue:

J_+1 _Jx+3
2\/x-3=x-6; = 2;
2)2yxr-3=x O &
B)J“l-al *_ _2-0
x Vx+1
2. PemnTe HepaBeHCTBO:
2) 1>2x-3; 5)3“2— 3x-2 630,
- 2x—3
B) ’3x 2 _ ‘x+1 +330.
x+1 3x—2
II éapuanm
1. Pemmure ypaBHeHHe:
a) 3 Jx-4=14—x; J_ 2 J;+1=—3;

J_+2 Jx

B)J”“1+2J * _g=o.
x x-1

2. PemuTe BepaBeHCTBO:

22 +1 > 25~ 1; 6)2x*3_ (2243 4950
3x -2 3x-2
B) 2x — x+1 -13>0.
“x+1 d2x—

III éapuanm

1. Pemurte ypaBHeHHe:

8) 462 —1=7-20x; ) YEXZ_Jx-1_

3,
Jx-2 Jx 2
)J‘?"” J +2=0.
2x +1
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2.

PemmniTe HepagBeHCTBO:

8) 4Jx 45 < x +8; g) 3x -1 f3"‘1—6<0;
2x+1 2x +1
B) !8x 11 x-2 +1<0.
x-2 8x-11

IV seapuanm

1.

PemuTe ypapuenmue:

J +1 «! 2 2
a) 3J10x -1 =11 - 90x; -=
J -3 'J -1 8

B) 3x - 1 x+2 +3=0.
x+2 3x-1

Pemmure mepabpeHCTBO:

8) 5Jx+4 < x+10; g) 2x -3 _ ’;“‘g—mgo;
x—

3x -2
B) {2“"1-12}“3 +4<0.
x+3 2x -1

C-15* 3anaun ¢ napameTpom

I eapuanm

1.

82

HafizuTe BCe sHAYEHHA @, IPH KaXXJA0M H3 KOTOPHIX JioGoe
AefiCTBHTEILHOS YHUCIO X ABAAETCA pellleHHeM HepaBeHCTBA

**+2a +1)x—£;- > 0.

Halizure BCce 3HAYEHHSA 4, IPH Ka)KIOM U3 KOTOPBIX YPaB-
HeHUe x2+(a +1)x +9 =0 nMeeT ABA PASAHIHEIX KOPHA,
fonpmux 2.
Haltaure Bce 3HAYCHMA g, NPH KANKAOM M3 KOTODHIX He
HMeeT pellleHW CHCTeMa HEepPABEHCTB
x*-(Ba-Hx+9a*-12a >0
|4x - 6a| < 2.
Hailixure Bce sHaUYeHHA @, NPH KaMI0M na KOTOPEIX OAUH
u3 KopHel ypaBHeHua x°— (3a — 2)x + 2a®- a - 3 = 0 nono-
JHUTEJLHE, A APYroil 3aKJAI0YEH MeXay yucaamu —2 u -1.



II sapuanm

1.

2.

Haﬁnn’re BCE SHAYEHHA G, IPH KAXKAOM M3 KOTODPHIX Jioboe
neuc'rnu'renbnoe YHCJIO X ABAASTCS PelleHHeM HepaBeHCTBA
x +(3a Dx+a >0

HaiianTe BCe 3HAYEHHAA G, NPH KaXXIOM M3 KOTODHIX ypas-
HeHue x +(a —1)x +4 = uMeer gBa DPA3JINYHHIX KOPHA,
MeHBIIHX ~1.

Haitaure Bce 3HAYEHMA @, NMPH KaXXJO0M M3 KOTODBIX He
HMeeT pellleHMH CHCTeMa HEePAaBEHCTB

x%— (6a +T)x +9a%+21a > 0
|8x - 5a| < 2,
HatiauTe BCe sHaueHHA a, npu R&MOM U3 KOTOPBIX OJHUH

na nopﬂeﬁ ypaBHeHus x°+ (3a ~ 3)x+2a — 2a - 4 = Q0 orpn-
OATEABHBIA, a4 ApPYToil 3akA0OYeH MexXAy uucaamMua 1 m 2,

Il éapuanm

1.

HailiznTe Bce 3HAUEHMA a, IPH KAXKIOM H3 KOTOPEIX jaioboe
AeHCTBUTENBHOE YUCIO X ABJIACTCA pellieHHeM HepaBEeHCTRA

22+ 2a - 3)x+% > 0.

HailiauTe Bce 3HAYEHHA d, IIPH KaXXA0M H3 KOTODBIX ypaB-
HeHHEe x“+{2a —1)x +4 = 0 uMeeT ABA pPa3NYHBIX KOPHA,
MeHbIINX -1.

Haitgure Bce 3HAYEeHHMS @, NPH KAXKIOM H3 KOTOPHIX He
HMeeT pellleHHHil cUCTeMa HeDABEHCTB

x*-(4a-4Hx+4a®*-8a<0
|5x - 2a| < 4.
HaiinuTe BCe 3sHavewusa a, ngn KaIOM U3 ROTopmx OONH

N3 KOpHell ypaBHeHusa x°—{(4a—6)x+3a>-10a+8=0

OTPHIATENLHEIN, a Apyroil sakjioueH Memxay umeaamMy —1
u-2.

IV eapuanm

1.

2.

HaliinTe Bce 3HAYSHHUA @, IPH KAMAOM H3 KOTOPHX Job6oe
,uencmwrenmoe 9UCJI0 X ABJAAETCS pPellieHueM HepPaBeHCTRA
Z+Ba+2x—-2a>0.

Haifmm-e BCe BHAYEHUA 4, IPM KAMKIOM M3 KOTODLIX YPAaB-
HeHMe x°+(2a +1)x +4 =0 uMeeT ABA PA3JIHMYHEIX KODHA,
doabinmx 1.
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3'

4.

Hajigure Bce 3HaWeHWs @, NPH KAXKIOM M3 KOTOPHX He
HMeeT pelIcHAH CUuCTeMa HEPABEHCTE
{xz-(Ga +2x+92%2+6a <0
|3x - 2a| < 4.
Halizure Bee SHAYEHNA @, MPH KAXIOM U3 KOTODHX OJUH

U3 KOpHeH ypaeHeHHA x°+(4a + 29x + 3a?+8a — 3 = 0 mouo-
SKUTEJbHBI, 8 APYroi 3aKIOueH MexAy YACAaMu —3 1 —2.

C-16 Kopetib crenexn n

I eapuanm

a)5+3/-64; 06)4+4/81; ) 42.48;
3
D3 @ Yerar 236 + 33

V3 + V2 32 s
6 * - 50
ey kU
Brraecure MHOMHTeJIL H3-II0JA 3HAKA KOPHA:
a) 3,/24; (:'»)‘1 3a4,ec.m-1a > 0; 3)4 5x‘,ec.1mx < 0,

BHecHTe MEOMHTEJE IO 3HAK KODHS!
a)23/6;  6)b4f6, ecam b > 0; 8) y4/2, ecm y < 0.

a) 4 +3/-27; 6) 3+416;  ») 3/1.%/16;
0 Y182, ) &7 + /A0 - 3T +9)

J5 -3 61 3
6 + 3 3.
® Ti5_var J45 — f27 )16+ 433 + 39 £
BRHHECHUTE MHOXHTEAb H3-IIOA 3HAKA KOPHA!
2)3/32; 6)Y8bt,ectmb>0; ) 4oyt ecam y < 0.

1. Beramcianre:
¥
2. VopoeTuTe BHIpajkeHUe:
a) ——7rmr
V48 + Va2
3.
4.
II sapuanm
1. Brmucaure:
‘;/E
2. ¥YnopocTHTe BHIpasKeHUE:
3.
4.
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BHeCHTe MHOMKATENE NOJ 3HAK KOPHA:
a) 33/3; 6) a’f2, ecam a > 0; B) x4/5, ecu x < 0.



IIT eapuanm

1.

BriuucanuTe:

a) 6+3/-125; 6)9-41206; »)%4.%/8;

"; m (f9 - Y181 + 363 + 3/49).

YnpocTuTe BHIpaXkeHHE!

¥3 -2 3
H -310- ‘}
Vi B3+i2 {(100 3,! 0 +3/81
BriHecHTe MHOMKHTEIL H3-TIOA 3HAKA KOPHAHA:

a) 3/66; 6) 625a%h, ecma > 0; B) ¥32x*y°, ecom x < 0.

BrecuTe MEOIKMTEND IOj] 3HAK KOPHHA:
a) 53/2; 6) 2b4/3a, ecnm b > 0; 8) 3y%/2x, ecnm y < 0.

IV eapuanm

1.

Brraucaure:

a)7+,/-216 6) 9—4/2401; ) 4/3-4/27;
5
51,_28~ 2 Gf7 +3[5)3[49 - 335 + 325).

anocm’re BEIDAMKEHHE:

J_ V3, 3 _3 3
:’J_ EER % 3106 + 70 +3f19 10+37.

BrlHecHTe MHOKATEE H3-IOf 3HAKA KODHA:

a) 3,} 72; 6) 4\} 256ab?, ecu b > 0; B) 4‘f48x5y" yecan y < 0.

BHecuTe MHOMKHTENEL NIOA 3HAK KOPHA:
a) 43/3; 6) 3a4/2b, ecim a > 0; 8) 2x%/5y, ecam x < 0.

C—-17* DyHxkuma y = Vx

I eapuanm

1.
2.
3.

Cpasunre uncna 37 u 413,
Cpasrure uncna {2004 — 3/2003 u /2005 - 3/2002.
Hoxaxure, 4ro Qyaroua y = 3,}5.7: + 7 BoapacTamoinas.

4. Pemmre ypaBHenme 3/15x — 3 +/2+x = 3127 — x.
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II sapuanm

1. Cpaenwure uucaa 3/9 u ‘Uﬁ.

2, Cpasunre qucaa 4/2004 - 3/2003 u 4/2002 - 3/2007.
3. Hoxakmre, uro GyHKIHA ¥y = ﬂ yOrIBANOIIIAA.
4. Pemure ypaBenue 55x — 2 + 5+ 2x = /129 — 2x,

IIT éapuanm

1. Cpasunre uncna 311 u 4/22.

2, Cpaerure umncaa 32003 — 1/2001 u 3/2002 - 4/2004.
3. Mokakure, uro pyHKnua y = “Jm BO3pAaCTaIOINAA.
4. Pemmute ypasrenue 3/15x+3 + 6 +x = /-3 - x.

IV eapuanm

1. Cpasrute uucna 3/12 n %.

2. Cpasuure umcna 32004 - 4/2006 u 3/2007 - 4/2005.
3. HMoxaxure, yro GYyHKUHA Y = m yORIBAIOIAA.

4. Pemmute ypasnemme 3/10x— 7 + /4 +2x = 3/-29 - x.

c-18 CreneHh ¢ PANMOHANLHLIM NIOKA3ATENEM

I eapuanm 11 s

1. Banummure B Buae Kopua: 22; 53; 34,
2. Yopocturte, IpUMeHNE (HGOPMYIAI COKPAINEHHOTO YMHOMKEHMS;

1) 1) Lo 1 e
a) (m-—an +[m+n2) ; 6) (m3+2n2J -—(m3—2n2) ;
L nf 11 L 1
B) (m‘— nz)(m“ + n2); r) (m2+ n](m -m2n + nz].

Lon2 112
Buqucmrre[ 2-382) +\172+32).

_y
T
xz_yz 1

5. VupocTure ((ﬂ_ J-) + (ﬂ- J‘) - ) 02 at+b? bz
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4. Coxparure apobn




II sapuanm

1. Banmmure B Buge cremenn: v5; 34; ¥ 2°.
2. YopocTutre, IpHMeHHB (OPMYJB COKPAIIEHHOFO YMHO-
HEHNA: .
1 ¥ (L )2 1 1)? ( L2
ay\m2+n)+\m2-n); 6)\m4-2n3) —\mt+2n3) ;
1 nf 1 1 1 1
B)\m2- nil m2+ n4f: ) \m2-n)\m+m2n +n?).
S AL S A L
3. Briumcaurel 62+ 22) +\62—22) |
4. Coxparure apobs T — yl .
x2 +y2

Il sapuanm

Vupocrure [3_— fj__ - j:ég] ,[y‘é_ x‘%).

11z

1. Bamumure B BHAe KopHsa: 32; 54; 43,
2. VopoeruTe, IpHMeHuB (POPMYJIL COKPALIEHHOTO YMHO-
MeHUd:
( 1 )2 1 12 (1 1)
n? m“'—n2 ;i 6)\mt-3n3) +\m*+3n3/ ;
(‘*)(*’J (8 +20) - 2mn
B) \8m 11— n2/\3m4+n? r) \m2+2n)\m—2m2n+4n?).
1 138 1 1
3. Briupcnnare (34+274)—12 34-274) +12].
. g8 3
4. CoxpatuTe ZpobSn x j‘?x
r - xtyiay
4 1 A
5. YmpocTtuTe m? _ 27mdn (m) 3
3m? + 338 n+9§f_
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IV eapuanum

1. Banumiure B BHEe cTemeHH: 7. 3 3,/5; 4\/ 6°.
2. ¥Ynpocrare, nprMeHNB GOPMYJIEI COKPAIIEHHOTO YMHOMKEHMNA!

(1 1)2(£ 1)3 (1 1)2 (ml 1)2
a)\m-nt) -\mt+n2); 6)\m3+3n2)+ \m3-3n2);

1 1) 1 1 1 1
B) (m2— 2n“)(m2+2n4); r) (m2-3 (m+3m2n+9n2).

( 112 ( 112
3. Bruumnciaure (24—84) +8 (2“+84 —8).
3 3
x% — yz
11
x+x2y24+y

2 2 1
3 3 3 “3
5. ¥mpocrure ¥+2yxy + 4y . [2— (1] 3 .

Yat -8y¥x

4, Coxparute ApodH

C—19* Mpenen nocnenoBATERLHOCTM

I eapuanm

5n+2

1. a) Ilpeacrasrre mepeMensyio X, =
qHacHa B OecKOHeuHOo Manoif.

B BAAC CYMMBEI

6) Yemy pasen lim x, ?

R—>+00
2. INonbayach CBOMCTBAMH IIPEAe]OB, BRITHCIUTE Ipeel:
2 —
a) lim 3n+2; 6) lim an 2+ bn 7;
1t —+oco n n—++00 20°-n + 4
2n—-n+7 . 8n°-n+13
B) lim ———— r) lim —5/————;
n— +oo 10 +3n+2 n++o B°+Tn -1
3n
x lim(fr?+3n-Jn2+1); e lim (1+1] :
n— +co n—+00

3. a) Moxaxxkure, SITO TIepeMeHHan X, = b — n ABjxAeTcA Gecko-
HeuHO 0OapIOi, IOAB3YACH onpe,u;e.nennem fecxoREUHO
Gonemioln (Ha A3EIKe «M—N»),

6) Yemy pamen lim x ?

n—+o00
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Il eapuanm

5 B BHJAEC CYMMBEI

1. a) IIpeacTaBhTe IEepeMeHHYIO X, =
gucia B 0eCKOHEYHO MAJOH.
6) Uemy paserm lim x ?

n—»+oo

2. [Monpsyach CBOMCTBAMH IpeAeNOB, BNYIACJAUTE Ipeaes:

a) lim 2n+5; 6) lim 5u-—2n+3
B—s+00 I n—-+tx=2n +3n+2
8) lim 2nt+ n - 1, ) l‘_i.1112::—5u+3;
notoonit dn + 2 n—++on’+6n + 11
2n
1
lim ({n%+1 - yn2+2n e lim |[1+-—]| .
A) n—»+uo(J J ) ) n—b+co[ n]

3. a) Jokaxkure, uTo NepemenHad x, = 3 + 2n asiagerca Hecko-
HeyHO OONBIIOE, IMOJABL3YACH onpene.neﬂnem 6ecKROHETHO
Gospmoiil (Ha AsEIKe «M—N»).

6) Yemy paBes lim x,?
n—++oo

III sapuanm

15n + 2
bn-1

1. a) IlpeacraBbTe MEpeMeHHRYIO X, = B BHJE CYMMEI

qacaa H 0eCKOHedHO Manoi.
6) Uemy paBern lim x ?

t—++co

2. Ilonwpaysce ceoiicTBaME npeAesioB, BHITHCAHTE OpEaen:

a) lim in+3 6) lim 2n? +n—-10
r—++o0 50 — 12 n—+oo n +12n + 20
8) lim 6n+5+4n—1; r) lim n+4n—10
n++co l2n —8 2n+3 n—+oa 5n +n+21

n

. 1
1 + rr— -
n) n-l-IPm(Jn n- Jn +11) e) nEJPW(l +3n]
3. a) Jloxaxkure, 4TO IepeMeHHAA X, = 5 -1 112 apasgerca bec-
n +

KOHEWHO MAJOM, NOoNb3YACH onpeieneEueM GeCKOHETHO Ma-
JOii (HA ASHIKE «E—N»).

6) Hemy paBen lim x ?

n—+oo

8¢9



IV eapuanm

12n -5

1. a) Ilpeacrasbre mepeMeHHYIO X, = 3
n+

B BHIE€ CYMMBI

YHCA8 ¥ OecKOHEYHO MAJIOH,
6) Yemy paBen lim x,?

n—+00
2. IMonpsyack cBOMCTBAMN NpefesiOB, BLRIYUCIHTE npe,ne.u:
a) lim 3n+ 7, 6) lim 2n+n—10
n—+00 dn ~ 5 n—+ooni+ 12n + 20
B) lim 3n—11+7n+1; ) lim n-|;5n—13;
r—++oak 2n 4+ 8 2n-3 e+ =2+ Tn + 1

n—+oa i—+oo 2n

z) lim (\/n +11 - Jn +2n) e) lim (1+—1—] .

3. a) [lokaxure, IT0 nepeMeHHas x, = Apnsgerca Hecko-

3n+1

HeUHO MANOWH, NOJIL3 acx-_. onpefeneHueM GeCKOHEUHO Ma-
Jo¥ (Ha A3bIKe «&8—

6) Yemy paBer lim x, ?

R—=+c0o

C-20 Jlorapudmn

I eapuanm

1. IIpumeHHB cBOICTBO JorapudmMoB, mnpeobpasyiiTe Bripa-
JSeHue:
a) log (M:N), tae M > 0, N > 0;
6)log M®% rone M >0, ae R.

2. Brrumcaare: 1
a) log, 8; 6) log, a; B) lg 10000;

r) log, , 5; n) loggg 1; e) 1n 2904,

3. Bruucaure:
a) ]-Og12 48 +]-0g12 3; 6) logn 484 - logu 4; B) 21032 5;
p) OE125, ) oples(2-V2) | glogs(V2+2)
log, &
4. Brramciaure J(logz 5+16log, 2-8)-log, 2 +4log;12,5.
5. CpasHUTe YHCIA:
' a) log, 5 u log, 6; 6) log, , 9 m log’o‘4 8
B) log, T ulog, 7; r) log, 3 mlog, 4
6. Noxaxure MppalMOHANLHOCTD YHCia log, 4.
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Il eapuaum

1.

6.

IIpumerus c¢BolcTBO JorapEdMoB, npeodpasyiiTe BHpa-
JKenue;

a)log ,rneM)O N> 0;

)loga M“,r,neM>0,aeR,a¢0.
Briuucnaure:

a)log, 27,  G)log, 3 ) lg 0,00

r) log'o'5 2; I) log‘93 1; e) In 22005,

. BEIUHCIHTE:

a)log,, 16 +log,, 9; 6) log,, 363 —log,, 3; B) 7iok7 24,
I') 10g5 64 ) 161084(5 -+3) + 41083(4'5"' 5)

log, 1’
Briuncianre J(loga 4+9log,3-6)-log, 3 + lcsg'4
CpaBHUTe YHCaA:
a) log, 8 u log, 3; 6) lc)g'o‘5 Tn log'o’5 9;
B) log, 6 u log, 6; r) log, 2 u log, 3.
Hdoxaxxnre ¥ppauHoHATLHOCTE 4mciaa log, 3.

Il sapuanm

1.

2.

IIpumenus ¢roficrBo dorapudmoB, mpeobpasyiiTe BhIpayce-
aue log , M*, ecomu:

a) M #0; 6) M >0 B) M < 0.
Briuncanre:

a)log,81;  6)log, %; 5) 1g 100%;
r) logo' o % n) logges 1 e) In ¢2908,

. Brrumcianre:

a)log,, 25 +log, . 9; 6) log,, 605 — log,, 5; B) gloes 2,
I‘) 1034 216; n) 510825(\@— 2)2 + 31039(‘\{5 +2)2.

log, 6
loga 5+2
BriuncanTe Ia = + 4108208 -8) | glogg(3+ )
58
CpaBHuTE YnChIa:
a) log; 10 u log , 15; 6) log...,’3 bmu ltzagi..,’3 YH
B) logg 7 u log, 7; r)log,6ulog, 7.

JoxaskHuTe HPPADHOHAJBLHOCTE YHCJIA log5 7.
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IV eapuanm

1. Ilpamenns cpoiicTBo JorapudmMos, npeobpasyiiTe BhIpake-
une log, M4, ecou:

a) M = 0; o) M > 0 B) M <0.
2. Brrumciaure:

a)log, 3% 6)log, i 2)lg@.0D%

r)log,16;  n) logge, 1; e) Ine?®",

3. Brrumcaure:
a)log,, 49+log,, 4  6)log,, 338 - log,; 2; B) 5'°%5 28,

5 log, 243 x) 743 3 | gloe1s(¥3+3F

1

log, 3
(510¢5(3+J§) _ 4910‘7 (3—&)) . 2]g¢3 7J§ 3
4, BruamcianTe - -
70838 7
5. CpaBmuTe umcia:
a) log 17 u log, 24; 6) logm 6n logo’l 4;
B) log, 8 u log., 8; r) log, 8 u log, 4.

6. Horaxwure HppanHoHaNLEOCTH JHCHA log, 5.

C-21 MoxaszarenvHme
W norapupmuveckue ypasHeHus

I eapuanm

PemuTte ypasHenue (1—3).

x
1. a) (%] =9; 6) 22~ "=§g;
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 4 x) = 1.
L]
3. a)lgx)’-1lgx=2; 6)3*3_8.352=3;
__3
log,(5x—1)—1

B) log, x —log 4=3; r)log,(5x-1)-
n) 5*—6.-5%=3,8.
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II sapuanm

Pemnure ypasnenue (1—3).
x
1. a) (%) =8 6) 327 *1= 27;

B) log, x = 2; r) log, 4x+D = -2.
3
2. a) 9%*1_9*=172; 6) log, x — log, x = 2;
B) log,(log, x) =1
2

8. a)(lgx)’-2lgx=3; 6) 2% 1-7.2% 1= 4

3

B) lOng—ngx 9=1; r) 10g4(5x-4)-m_—1+1=

N4 —-6-47= 2,5,
IIl sapuanm
Pemnre ypaseenne (1—3).

X

1. a) [i) = 64; 6) 53~ %= 25;

B) logg x = -2; r) log 1 2x+1) =-1.

4

2. a) 9*-3%2=172; 6) log, x - log, x +logy, x = 3;

B) log,(1 +log, x) =2,

2

3. 2) 36*-5.6"=86; 6) 3%*7-10.82"*+3=0;

B) 8271 _-_32,?1 — =1 r)log,x-3log, 4=1

o
1 4x—3)— -1=

A) logg(4x—3) log,(4x — 3) + 3 1=0
IV eapuanum
PemuTte ypasaesne (1—3).

x

1. a) [%} = 125; 6) 63~ 1= 36;

B) log, x = -2; r) log, (4x -1) = -1.

5
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2. a)4*-5.2%"1=- _¢g; 6) log, x —log, x +log, x = 5;
B) log.(l +log, x)=1.

3
3. a) 25°+4-5= 5; 6) 210¥-5_9.2%-3 4 - 0;
B) 23"_5—23—,:_33;11:1; r) log, x - 2log 27 = -1;
z) log,(4x — 3) - 4 +1=0

log,(4x - 3)+ 1

C—22 MNokaszarensume
M NOrapHPMUHOCKNE HOPABOHCTEA

I eapuamrm

Pemnre nepasenctso (1—3).

3x-5
1. a) 2*< %; 6) (0,2°<-0,2; ) [%J > 4

r)log, x> 2; n)log,,(x+2) >-1; e) 4™ %-13.4% > 12,

x x
2. a) [%) —6'[%) >-9; 6)3:9"-10-3"+3 > 0;

B)lg’x-1gx-2<0; r)log] x+2log, x—3>0.

log, 4,
3. a) 80 5y 6)9°—2-3*+—L1 >0
8-log, x 9°-2.3+2
X
B)2-V3)¥—4.|—L_| +1<0.

) ) (2+J§

II sapuanm

Pemure mepaperncTBo (1—3).
X
1. a) (i:] 2 9; 6) (0,5)* » —0,5; B) 3°*1 < %;

r) la::g'o’3 x<2; n log§(2x +1) < 3;
e) 5*t°—21.5% < 20.

F x
2. a) (i) —4-[%) > -4 6)64°+7-8°-8<0;
B) lg2x - 2lgx-3<0; T) log§’5x+logo'5x-2>0.
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8.

1og 2,5 ., 5)9x_5.3x+3+x_1x_
log, x — 1 95— 6-3°+ 10

B) (2+J§)2"-4-[2 -lJﬁ) +1>0.

a)

III eapuanm

Pemnte mepasercTBo (1—3).

1'

1 2x+5
a) 4*< 8; 6) (0,6)* > -0,6; B) [E) <9;
r) log; x < -1 a)log, ,(4x +2) > -1; e) 6*-33-6"?>18.

X X
a) [i] —6-[%) < -8; 6)16*-2-4°+1> 0;
B) lg2x +1gx- 2> 0; ) log'f,,5 x+logo,5x—6 <0,

log, 12,5
—°g5—€1; 6)4’——4-2"+3+—1—
2 —log, x 4°-4.2"+5

— 2x—— - 1 i
B) (4 - J15)** -8 (4+Jﬁ] +120,

IV eapuanm

Pemure HepageHcTBO (1—3).

1.

X
a) [711) # 2; 6) (0,7 < -0,T; B) 421> %;

r) logo,z x=2-1; n)log, (dx+1) < 2; e) T7*_44.7%2 < 385,

x x
a) [%J —9-[%) > —8; 6)64°-4-8%+4>0;

B) lg2x +21lgx - 3> 0; r) logg'sx—logo'ax—(S{O.

1
a) %38 i 6)257-10.5%+24+ 1 > 05
2-log, x 25 —10-5+ 26
X
4+ J152*—g8.| —1 1<0.
8) (4 + 15) [4_5)4- 0
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C—23* «OpHopoagHbe» NOKA3ATEeNnbHLIS
YPOBHEHMS U HOPUBOHCTBA

I eapuanm

1. Penmiure ypaprenne;
a) 27.2*-8.3*=0; g) 2*+1_ 2%-1- g2-%;
B)9-4°-13-6"+4-9%=0.

2. PemuTe HepaBeHCTBO:
B.) 5;‘?-1 < 5.3.‘5—2; 6) 3x+8_2.3x+2 > 5x+2;
B)4-16"-7-12"+3-9* > 0.

II sapuanm

1. Pemure ypaBHeHHe:
a) 125-3%- 27.5%=0; 6) 3**1_g*-1= 24-%,
B) 27-4"+8-9%= 30.6~.

2. PemnTe HEpaBeHCTEBO:
a) 3x—1 > 3_5x—2; 6) gx+ 3_ 2x+2 < 3x+2;
B) 4-9-13.6+9-4* < 0.

III eapuanm

1. PemuTe ypaBHEHHE:
a) 625-2"-16-5%=0; 6) 3%~ 4-3*"6=2%"3,
B) 4**1-13.6*+9* 1= 0

2. Pemurte HepaBeHCTBO:
8) 6x—1<22x—2; 5) 3x+3_2.3x>9.5x;
B)12:9%+12.16%< 25.12%,

IV sapuanm

1. Pemnrte ypaBHEeHHe:
a) 256 -3 81-4%=0; 6) 5~ 3-5*"1=2"%
B) 3-9°*1-30.6*+2.-4**1= 0,

2. PemuTte HepaBeHCTERO:
a) 6%~ > 322, 6) 3°*3-11.3%< 9.4%;
B)6.9-13.6"+6-4" > 0.
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C—24 TpagycHas M PanUAaHHOR Meps yraa
I eapuanm

1. BeanuunHa yrna 0. BRIpadeHa B Mpagycax, BHIPA3NTE €€ B pa-
AHaHax, ecaH: a) o = 180°% 6) a = 30°.

2. BeauunHa yrja O BhIpa)keHa B pagu- (2]
aHAX, BHPA3ATE €€ B rPagycax, eciu: [g ﬂ
a)o =21 6)(x=2—n. AT NC

3 3 v

3. Touxa C geauT ayry AB egnauunoi ¥ ,>‘\_
OKPY>KHOCTH HA JiBé PABHEIE UYACTH, A4 A

a Touxke M u N genar ayry AB Ha |
TP paBHBIe YacTH (puc. 21). Ompege- Bl n
JHTe Beanunny yrna: a) AOC B rpa-
nycax; 6) AON B paguanax. Pue. 21

3

=y

II éapuanm

1. BeanmuwHa yriaa o BRIPaKeHa B rPajycax, BRIPA3HTE €e B pa-
INaHax, ecam: a) o = 90°% 6) o = 270°. .
2, BenmumHa yrja O BEHPAMEHA B DAAMAHAX, BEIDASATE €€

B TpAZyCAX, €CNH: a) O = %; 6) x = %‘

3. Touka C geant ayry AB efuHHYHOH OXPY)KHOCTH HA ABE
paBHEIE 4YacTH, a TOUKH M m N genar gyry AB Ha Tpn
paBHBIe TacTH {cM. puc. 21). OnpegeanTe BeJHIAHY yriaa:
a) AON B rpagycax; 6) AOC B pasguaHax.

IIT éapuanm

1. Beam4wHA YIJIA O BEIpaXeHa B MpaAyCcax, BEIPA3UTE €€ B pa-
JuaHax, ecau: a) o = 60°% 6) o =120°

2. Bennunnaa yria O BeIpa:eHa B DAZMAHAX, BLIDA3ATE €e
B rpagycax, e€cju: a) o = -E—; 6o = 37“

3. Touxa C genur Ayry AB efMHANYHOIN OKPYKHOCTH H4 ABE
paBHEIE 9acTH, 4 TOUKM M u N genar ayry AB Ha Tpm
paBHEIEe YacTH (cM. puc. 21). OnpegesnTre BeJIMYUHY yriaa:
a) AOM B rpagycax; 6) AOC B paguaHax.

IV eapuanm

1. BeamumBa yria o BHpa)eHa B FPafgycax, BHIPAIHTE €€ B pa-
JuaHax, ecnu: a) o = 45°% 6) o =135°.
2. BeauumHA yria ¢ BEIpa)KeHA B PAKHMAHAX, BHPAIHUTE ee

B rpajgycax, ec/in: a) o = g; oo = 3?“
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3. Touka C pgeaur ayry AB eAuHMYHON OKPYXHOCTH HA /Be
paBHEIE 4YacTH, a TOUKM M m N genar ayry AB Ha Tpu
paBHEIe JacTH (cM. puc. 21). Onpefenure BeJIUYHHY yIJIA:
a) AOC B rpagycax; 6) AOM B paguanax.

C—-25 3anuck Yrnos, 3GAGHHLIX TOUKGMH
OAMHHYHOW OKPYXHOCTH

I eapuanm

1. Ha eauHVYHOH OKPYXHOCTH OTME4YE€HBI TOYKH, COOTBET-
CTBYIOIIHE. YIVIAM O U 3, 3AKJIHWYIEeHHHM B OPOMEXYTKE OT
0° no 360° (puc. 22, a). Buipasure ¢ ¥ B rpagycax.

2. Ha efuHMYHOI OKPYKHOCTH OTMEYEHH TOYKH, COOTBET-
CTBYIOIINE YIJIaM O H 3, 3aKJI0UeHHLIM B IPDOMeXRyTKe oT 0
Ao 21 paguan (puc. 22, 6). Bupasure 0 u [} B paguansax.

3. Ha eguHMuHOi OKPYXHOCTH OTMEYEHR TOYKM, COOTBET-
cTByloInue yriaaMm o u P (puc. 22, 8). BanumuTre Bce TaKue
yras o 1 , uenonsaya rpagycHy0 Mepy.

4. Ha eguHNYHON OKPYXRHOCTH OTMEUEHHE TOYKM, COOTBET-

cTRyIomue yriaaMm o u f§ (puc. 22, 2). 3anummure Bce Takue
YIUBI O ¥ B, HCOOJIB3YA PAAMAHHYIO Mepy.

a) ’_]!h“ 6) 31\ B) 7% 8 r) ’y_h_‘-
/ ™ /7 LD padl j\a /] ™\
[ | > [ ) > i > [ ) >
i\ [7) /)x \ ’])x \\ (7] }ﬁx \ [5 JE:
BINESUNSARNRREARRL NS

Puc. 22
II sapuanm

1. Ha eguEmqHOil OKDYXHOCTH OTMEdYeHhLl TOYKH, COOTBET-
CTBYIOI{UE YyraaM O ¥ 3, 3aKJIIOYeHHBIM B MPOMEMKYTKE OT
0° ao 360° (puc. 23, a). Bupasure ¢ 1 B B rpagycax.

a)| iy 6) iyé =)} g| ¥4 ' r}i |y4
LN /7 1N 2l NERPZE N
1 Y pf Yo | [ \ i { 1.
UENYOARVNERFEARNERFE o | }x
|
Puc. 23
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2.

3.

4.

Ha eauMHNYHON OKDPYIKHOCTH OTMEUYeHH TOYKH, COOTBET-
CTBYIONIHE YrjaM ¢ # [, 3aKJIOUeHHBIM B IDOMeKyTKe oT 0
no 2n papuan (puc. 23, 6). Brupasute o 1 } B pagnanax.

Ha eausuuHOll OKpPYXHOCTH OTMEYEHBI TOYKM, COOTBET-
cTeylomue yraam o u B (puc. 23, 8). 3anHmINTe BCe TaKme
yrasl o ¥ f, Henoab3ys rpaxycHyIo Mepy.

Ha eauauunoil OKPYKHOCTH OTMedYeHHl TOYKHM, COOTBET-
creylomue yraaMm o u B (pue. 23, 2). 3anumuTe BCe TAKME
yrau o B i, Henoas3ys PAZUAHEYI0 MEPY.

III eapuanm

1.

2.

3.

4.

Ha eausmMuHOil OKpPYXHOCTH OTME4YEHHBI TOYKH, COOTBET-
CTBYIOIOHE yIVIaM O H [3, 3aKJIOUeHHHIM B IIPOMEKYTKE OT
0° go 360° (puc. 24, ¢). Bupasure o u B B rpaaycax.

Ha ezvEHYHON OKDPY/KHOCTH OTMEYeHEl TOYKH, COOTBET-
CTBYIOLIHE YIJIaM O U [}, 3aKJIIOUeHHKIM B IIPOMeXXyTKe oT 0
a6 2r paguan (puc. 24, 6). BrupasuTte ¢ u [} B paguaHax.

Ha eanEHuYHOH OKPYHHOCTH OTMedYeHE! TOYKH, COOTBET-
cTByoIue yraam o u B (puc. 24, g), 3anumnATe Bece Takue
YILJIBL ¢ ¥ B, MCITOAB3YA CPAZYCHYIO Mepy.
Ha exaunuunof OKPYMHOCTH OTMEUEHLl TOUKH, COOTBET-
cTByOIINe yraaMm ¢ u B (puc. 24, 2). 3anunInTe BCe TaKHe
YIIH O ¥, NCOONB3YA PagdaHHYIO MEDPY.

a)

vt 6) /x| i B) o r) ¥e
/ { ey T

\a /] / ™,
{ y / ) / h

\ i

N /

®HY
1=
-

"y

1 ,
! 0 ):E \ | O Ax| B
|

d

Puc. 24

IV sapuanm

1.

2.

Ha eIHHHYHOH OKPYMHOCTH OTMEUYEHHI TOYKH, COOTBET-
CTBYIOII{ME yIriaM & H P, 3akJUYeHHBIM B IIDOMEKYTKE OT
0° mo 360° (puec. 25, ¢). BrpasuTe o ¥ B B rpagycax.

Ha eAMHHMYHOA OKPYXHOCTH OTMEUYEHEl TOYKU, COOTBET-
CTBYIOIOME YIyIaM ¢ K [§, 3aKJII0YeHHEIM B IPOMeXYTKe oT 0
mo 2m paguan (puc. 25, 6). Bupasure ¢ 1 } B pagnaHax.
Ha epmEMYHON OKPY’'KHOCTH OTMEYEHBI TOYKH, COOTBET-
cTByIOmue yraaM o u f (pue. 25, ¢). SanuinaTe Bee TakHe
YIVIN O B 3, HCIONB3YA I'PAAYCHYIO MEDPY.
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2! I 6) |vf o |y} n| lzf
A 1N CINL L B T AN
i 'R \ 17 Y7 Yo
L [ol | fx] \ O ! \ LA x L {o | J=
LY N J/E.l ue Nl
P | R
Puc. 25

4. Ha efMHHYHOH OKPY)XHOCTH OTMEYEHBI TOYKH, COOTHET-
cTByomnae yraam o u f (pme. 25, 2). 3anumuTe Bce TAKMe

C—-26

VIO O B f, HCmoabsyd pagHAHHYIO Mepy.

I é6apuanm

1.

2.

11

Onpegennte CHHYC H KOCMHYC OCTDOTO
yria O OpAMOYTOJLHOTO TPEYTOJLHHKA
{pnc. 26).
Ha eauENuHON OKPYKRHOCTH OTMEUYEHEI
TOUKH, COOTBETCTRYIOIINE yTJaaM o, P, y
H ¢ (puc. 27). Onpegennre 3HAYEHNAS CH-
HyCA U KOCHHYCA Ka)JOro U3 5THX yIJIOB.
Hsobpasure Ha eANHHYHON OKPYXRHOCTH
TOYKH, COOTBETCTBYIOIIHEe BCEM TaKHM
yriaMm o, A1a KayJ0T0 U3 KOTOPHIX cIpa-
BeJINBO PABEHCTBO: 7

2

a) sina = 1 0) sina=—?;

E;
B) COBOL = g; r) coso = —1.

3anuiunuTe BCe TAKHE YTJIBI O.

dapuanm

1’

2‘

OmnpegennTe CHHYC M KOCHMHYC OCTPOro
yrja o OPAMOYTOJABHOrO TPEYyIroJbHHKA
(pmc. 28).

Ha efMHWYHOH OKDYXHOCTM OTMeUYeHHI
TOUKH, COOTBETCTBYIOLU{HE YIJaM o, B, y
u ¢ (pre. 29). Onpenendre 3HAUCHHS CH-
HycA X KOCHHYCa KaXJOro U3 3TUX YIJIOB.
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3. HaobpasnuTe Ha eAMHNYHON OKPY:KHOCTH TOYKM, COOTEET-
CTBYIOIIIHE BCeM TAKHMM yrjiaM O, AJA KAXKIOro U3 KOTOPhIX

COpaBeqJINBO DABEHCTEBO:

a) sina:-—z?l; 6) sina:——zl-; B)cosc, =1; r)coso =——.

S3alHUIHTE BCe TAKHE YIJLI (L.

IIl eapuanm

1. OopegennTe CHMHYC M KOCHHYC OCTPOro
yrjaa ¢ OpAMOYTLOJABLHOIO TPEYrolbHHKA
(pnc. 30).

2. Ha eavHHMYHOM OKPYMHHOCTH OTMEYEHE
TOYKH, COOTBeTCTBYIOI(HE yriaaM o, 3, ¥
u ¢ (puc. 31). OnpeaennTe 3HAYCHUA CH-
HyCca W KOCHHYCA Ka)XZOTO U3 BTHX YIJOB,

3. HNso0pasuTe HA eANHAYHON OKPYSKHOCTH
TOYKHM, COOTBETCTBYIOIIHE BCEM TaKHUM
YIJIAM ¢, A KaXA0TO H3 KOTOPHIX chpa-
BeJJINBO PABEHCTEO!

. 2 X
a) sin¢t = %; 6) sina = -1;

3)0080!=%; r) coso. = —

3anumuTe BCE TaKHe YIJAR O

1V eapuanm

1. Onopeaenntre CHHYC M KOCHHYC OCTPOTO
yraa o OpAMOYTOJBHOIO TPEYrOJABHHKA
{puc. 32).

2, Ha eamHN4YHON OKPYIKHOCTH OTMEUYEHEI
TOUKH, COOTBETCTBYIOIOHNE YIjaM o, B, ¥
u ¢ (puc. 33). OnpegennTre 3HAYEHHA CH-
HyCa H KOCHHYCA KasKJoro U3 9THX YTJOB.

3. Hzo6pasuTe Ha eJUHHYHON OKPYKHOCTH
TOUKN, COOTRETCTBYIOHIME BCEM TAKUM
yrJiaMm O, ANA KaXAZ0ro H3 KOTOPHIX cIpa-
BeAJIAEO PABEHCTBO!

a) sina = 1; 6) sin¢ =—“—ﬁ;
J2 Y
B) cosa=?; ) cosa=-5.

danuimure BCce TAKHE YIJHN O.

J2
2

O
ny




C-27 @opmynsl ans sina M coso
I sapuanm

1. Brerumeaure coso, ecau sing = — g, 3?1: <o < 2m.,

2. HorakHTe, 4TO ANA MOOHX O CIpaBeAJHBO PABEHCTBO

sin(r — o) = sinc.

3. Brrumcamre (sin 1% - cos 137“) -8in{(-2,57) : cos (— —2:“ )
4. BriauciaunTe 1-sina + 1+ sina’ ecJId COS (L = .-g,
1+ sing 1-sino 3
Il sapuanm
1. BrumecaunTte sina, ecan cosd = —g, g— <o < M.

2. Joraxxure, 4To ANA AWORX (¢ COPABEAJIMEO DABEHCTEO
cos{m — o) = —cos .

3. Berumciaure [sin 9?“ — cos %) - 8in(-3,5%) : cos (— %Tn)

4. Berumcjanrte 1-cosa + ‘/ 1+cosa

. 2
, BCJH Sing = — —,
1+cosa 5

1-cosa

III eapuanm

1. Bruucnare cos 0, ecanm sing = — %, n<a< 3?“

2. MokaskuTe, UTO AAA AOOBIX (¢ CIpaBEeIJIHBO PABEHCTBO
sin(3n + ) = —-sin .

3. Brruncaute [cos E%’-t- - sin -—u] - 8in (—27,5m) : cos (-— %’F—)

1-sina 1+ sgina

4. BoiuucanTte - - :

3 1+sina 1-sinq
?" <o < 2m

. 2
sino|, ecnrmcoso = -
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IV eapuanm

1. BrrupcauTe sin o, ecJH cosQ = —%, <ol i;—
2. JoxakuTe, UTO ANA JIOOHIX O CIIDABEAJINBO DABEHCTBO
cos(3n + o) = —cos .

3. Bpraucaurte (cosz1t + sin %) sin(-31,5n): cos (— %)

4. Brrmeaure | (12C08¢ _ fl¥cosa |, |cos |, ecnn sina=§,
n l+cosct 1-cosa 9
—<a<mnm
2

C—28* ApPKCHHYC U GPKKOCUHYC

I sapuanm

1. H306pasuTe Ha eAMHHUYHON OKPYXHOCTH BCe TOYKH,

2.

. < 1
COOTBETCTRYIOIIME yraaM ¢ = arcsin %, B = arcsin | - 3
1
Y = arccos o, ¢ = arccos | — 3

Brrancanure: 3
a) arcsin E; 6) arcsin(; B) arccosl; r) arccos (-— —2-—]

Vupoctute (3—4).

3‘

3\
a) sin (arcsin% s ©O)cos (arccos —g),
/

B) 8in (arccos g ; T)cos [arcsin [— -:;—J J

\
a) arcsin [sin% ; 6)arccos(sin0,6n); B) arcsin(sin3).
A

II sapuanm

1.

Hz06pasurte HA eAHHHYHON OKDYXRHOCTH BCe TOYKH,
1 .
COOTBETCTBYIOIIME VINIAM ¢ = arcsin 7 B = arcsin [— %],

Y = arccos l,tp arccos 3
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2. Bumucnure: 7
a)arcsinl; &) arcsin [— ?3], B)arccos0; r)arccos (— %]

¥apocrure (3—4).
\

3. a) sin [arcsin% ; ©0)cos [arccos %J,

A
3) 4
B) sin (arcoos — i Tr)cos [arcsin (— —J .
5 ) 5

\
4. a) arcsin (sin g ; 6)arccos(sin0,7n);  B) arccos(cos4).
y,

IIl sapuanm

1. HaobGpasute HA eAMHNYHONH OKPYKHOCTH BCE€ TOYKH,

COOTBETCTBYIIHE YIaIaM o = arcsin %’ B = arcsin (—— %),

2 2
= Arccos —, § = arccos| — — |.

S "y
2. Briuncaure:

a) arcsin g; 6) aresin [— %), B) ArCCOS %E-; r)arccos (~1).
Yupocrure (3—4).

3. a) sin (ﬂI‘OSin g} 6) cos (arccos g),

; 5 ), in[_12
B) sin (arccos E)' r) cos [arcsm{ 13 D

4. a)arcsin (sin 2?11)' 6) arccos(sin0,8x); B)arcsin(sin 2).

1V eéapuanm

1. H3obpasanTe HA eAWHUYHON OKPYXHOCTH BCe TOYKH,
.3 . 3
COOTBETCTBYIOIIME YriaaM o = arcsin n B = arcsin (— Z)’

3
= Arccos —, ¢ = arccos | ——{.
¥ g ? ( 4
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2.

BryucanTe:

a) arcsin %; 6) arcsin(-1); =B)arccos é; I') arccos [— —]

Yupocrure (3—4).

3. a) sin [arcsm E] 0) cos (arccos -g-}

C-—-29

I

B) sin (arccos —.J r) cos [arcsin [- -155}]

4. a) arcsin [sm -——] 6) arccos(sin0,971t);  E©) arccos (cos 5).

éapuanm

1.

2.

OnpegesnATe TAHTEHC U KOTAHTEHC
OCTPOTO YIJa (. NPAMOYIOJABHOTO
TPEYTrOJbHKUKA (puc. 34).

Ha egMHMYHON OKPYXHOCTH OT-
MEYEeHH TOYKH, COOTBETCTBYIO-
mue yraaMm o, p m y (puc. 35).
Onpegenure 3HAYEHHA TAHTEHCA
M KOTAHI'eHCA 3THX YTJIOB,

Haobpasyre HA eMUHHYHON OKPYIK-
HOCTH TOYKH, COOTBETCTBYIOLIHE
BCEM TAKMM VIJIAM O, AJA KaXK-
AOT0 H3 RKOTOPHRIX CcOpabBelINBO
PaBeHCTRBO:

a) tga=-1 6) tga=—3;

B) ctgo = 0; r) ctga:—?.
SamHIINTe BCe TAKHE VIR (X,

Il eapuanm

1.

2.

Ornpeaenre TAHreHC ¥ KOTAHTCHC
OCTPOro Yraa ¢ MPAMOYTOJIBEHOrO
TPEYTOJbHUKA (pHC. 36).

Ha egmaAqHOI OKpYXHOCTH OT-
MEYEHE! TOYKHM, COOTBETCTBYIO-

TaHrenc M xoraHrexc yrna

y

Puc. 34

f’z

Puc. 36
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mAe yriaa™m o, B u v (puc. 37).
OnpegenuTe 3HAYEHHS TaHTeHCA
M KOTAHIEHCA 9THX YIJIOB.
H306pasnTe HA eqMHUYHONR OKPYIK-
HOCTH TOYKHM, COOTBETCTBYIOLIHE
BCEM TAKKM YIJAM 0., AJdA KaX-
OOr0 M3 KOTOPHIX CHpPAaBeANINEBO
PABEHCTBO:

3
a) tgo = 0; 6)tga=—£;
B)ctga=-1; r)ctgo= -3.

3anunnuTe BCe TAKHE YIJAHBL O.

IIl eapuanm

1.

2.

OnpepenuTe TAHTEHC H KOTAHTEHC
OCTPOro YIJiIa O OPAMOYTOJBHOIC
TpeyroJkHuKa (puc. 38).

Ha eauHnuAOil OKPYIKHOCTH OT-
MeYeHBl TOYKH, COOTBEeTCTBYIO-
mAe yraam o, P u vy (pre. 39).
OnpeaeanTe 3HAUSHHSA TAHTeHCA
M KOTAHI'€HCA STHX YIJIOB.
Hz06pasire HA eAMEITUHOI OKDPYHK-
HOCTE TOYKH, COOTBETCTBYIOMHNE
BCEM TAKUM YTJIAM O, AAS KaXK-
ZOI'0 U3 KOTOPHX CHOpPaBeqJIHBO
PaBEHCTBO!

a)tga=0; 6) tga=f;

B) ctgo =1; r) ctga=\/§.
3anumuTe BCe TAKAES YIABL .

1V eapuaum

1.

2.

OnpeaenriTe TAHICHC M KOTAHTeHC
OCTPOTO YIVIa O IPAMOYIOJBHOIO
TpeyroasENKa (pme. 40).

Ha egnHHuYHOE OHPYXKHOCTH OT-
MedUeHBbl TOYKH, COOTBeTCTBYIO-

106

yl f
J3-
6 I W3,
P A
/ /
/,/ 5
A0 ki
L. / F
B / P4
"
T
Puc. 37
z Y
nl O |
x
H
Puc. 38
ARSHNEANEER
M= U AR
™V AN
P \
e
x
NI~
TN
('y_
\\
TTTe T
Prc. 39
ik n
—
m
Pnc. 40




mue yraaMm o, B u y (puc. 41). S W e Y,
Onpenenure 3HAYEHUS TAHTEHCA 'f'\ » N
W KOTAHTEHCA STHX YIJIOB. 8 J

3. HMazobpasuTe Ha eUEMYHON OKPYHK-
HOCTH TOYKN, COOTBETCTBYIOLIME o Y
BCEM TAKUM YrjaM o, AJS Kax-
OTO M3 KOTODHIX CIpaBeXJHUBO A
paBeHCTBO!

a) tgo =1; 6) tg o = 4/3; I\

_ A\
B) ctgo = O r) ctgo = g, .\[3

3aORIINTEe BCE TAKHE YIVIBL K. Puc. 41

| (=t @

™
-~
s

C-30 GDopmynm ana tgo w ciga
I é6apuanm

. b =
1. Beruucanre sino, tg o, ctg o, ecamcoso = ——, - < o < ®.

13" 2
2, Bruncaure (tg o +ctga)-coso, ecan sino = 0,4.
(tg(-o) — Dictgla + 5} - 1) _ 1

(tg (o — 4z} — D(etg(—a) - 1)
TeX O, AJAA KOTODHIX OnpefelieHa JieBaA “IACTh DABEHCTBA.

3. Jloxka)xure paBEeHCTBO , AAA

II eapuanm

1. Briuncanrte cos o, tg o, ctg o, ecan sing = — ‘Et' K <ao< 3?“
2, Briuucanrte (tg o +ctgo)-sina, ecan cosa = —0,6.
3. Joka’XuUTe paBEHCTBO (tglo.+ Tm) + Vietg(-a) + 1) _ -1, ana

(tg(—a) + Dictga + 1)
T€X O, AJA KOTOPHIX OIOpeAeJeHa JeBasg |UacTh pPaBEeHCTBA.

Il sapuanm

1. Brumcianre sino, coso, tg o, ecanctga = — %, % <a<m.
2. Beraucanre (tgo — ctgo) : (sino — cosoa), ecan
sino +coso = 1,2,

3. JlokaxuTe paBeHCTBO (tg(-o) — Dictgla —9m) + 1) _

(tglo + 3n) + D(ctg(-o) - 1)
Tex (O, AJA KOTOPRIX olNpefejieHa JeBad YacTh PABEHCTBA.
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1V eapuanm

1. Bruncanre sinq, cosa, ctg o, ecom tg o=~ i, 3—’t< o< 2nr.

2
2. Bumaucanre (tgo — ctgo) : (sina + cosa), ecan
sing —cosa = -1,2,
3. HoxaxuTe paBeHCTBO (tg(-0) + Dictg(x -8 — 1) _ 1, nna
(tg(x + 5n) — Dlctg(-o)}+ 1)

TeX o, OJNH KOTODHX OIpefesyieHA JeBad JacThk DABEHCTBA.

C-31* ApPKTAHIreHC U APKKOTAHTOHC
I éapuanm

1. HsobpasaTe HA eAUHUYHON OKPYKHOCTH TOYKH, COOTBET-
CTBYIOINME yIjiaM O = arclg %, B = arctg {- %], Y = arcctg %,

= -z
q)—aroctg[ 4].

2. Briuucnure:

a) arctgl; 0) arctg Jﬁ; B) arcctg (-1); r) arcctg [— ?)

3. Brunmciaure:

a) tg [arcctg %} 6) ctg [arctg [— %]],

B) sin [arctg (— g}] : r) cos (arcctg %J

4. Briuucaure cos(arctg a).

II é6apuanm

1. Haobpasure Ha eARHHIHOH OKPYKHOCTH TOYKH, COOTBET-
CTBYIOIIMeE YIIAM o = arctg %, B = arctg (- i], Y = arcctg i,
¢ = arccig (— %)

2. BrrauciauTe:
a) arctg (-1); 6) arctg (-—?]; B) arcctg 1; r) arcetg(—~ V3).
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4.

Bruncanre:

3. -3
a) tg [arcctg ;J, 6) ctg (arctg [ 11]]
B) sin [arctg 12) r) cos [arcctg [— g}] .

Brraucymre sin (arcetg a).

Il éapuanm

1.

4.

HzobpasuTe HA e,T.I;E!-IHTIHOﬁ OKPYXHOCTA TOYKH, COOTBET-
CTBYIOILME YIVIAM O = a.rctg s p = arctg [— E] Y= arcctg—
¢ = arcctg (~’~§

Brruncaure: 3
a) arctg 0; ©) arctg Jé; B) arcctg —3—; r) arcctg (- \/5).

Brruucaure:
a) tg |arcctg | — 7 : 6) ctg | arctg 18 :
8 12
B} sin [arctg l;-), r) cos [arcctg [— %’]]
Brrumcaure sin(arctg a).

IV eapuanm

1.

4.

Hs06pasute Ha eZMHHYHOH OKPYIKHOCTH TOYUKHM, COOTBET-
1 4 4
CTBYIOINUE YIJIaM O = arctg 3 B = arctg| - 3/ ¥ = arcctgg,
¢ = arcetg -% .
Brrumcanre:
73

a) arctg (-3 3); 6) arctg _; B) arcetg 0; ) arcetg 3.

Bruncaure:

a) tg [arcctg -1%], 0) ctg [arctg (— %]],

B) sin [arctg (— —18;)) r) cos [arcctg i%)

Briuucanre cos (arcetg a).
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C—32 KocnHyc cymmbi

M KOCMHYC PO3HOCTM ABYX YTNOB.
CuHyc cymmpl M CMHYC pUsHOCTM ABYX YIrios

sapuanm

BrruncianTe:
a) cos 54°cos 6° - sin 54° sin 6°;
6) cos 3z 08 — + sin — gin 3—“.
10 20 20 10
YnpocTHTe BrIpaskeHHe
sin (8x + 2y)cos (x + 2y) — sin(x + 2y)cos (3x + 2y).

8in13°cos 47°+8in47°cos 13°
cos 98° cos 38° + sin 98° sin 38°

8in 58%cos 52° 4+ sin 52%°cos 58° - sin 48°+cos 48¢
cos8 68°cos 42° —sin 42° sin 68° €08 24° —5in 24°

Haiinure HanMeHbIioee B HAHOOJABIOEE 3HAYEHHA BhIpayKe-
HHUA 8inx +cos x.

Briunciuure

CpaBnuTe

Briuuchamre sin [arcsin 0,6 + arcsin -}g]

Il eapuanm

1.

6.

Brruncanre:
a) cos T2°cos 42° + sin 72° sin 42°%;

n 2n N S
0) cos —cos — - sin—gin =,
b 15 15 b

YnpocTHTe BhIpaxKeHUe
sin (2x + 8y)cos(x — 3y) + sin(x — 3y)cos (2x + 3y).
sin 54° cos 24° — sin 24° cos 54°
cos 57°c0827° +sin57°sin 27°
sin 59°cos 61° + sin 61° cos 59° - sin 36° +cos 36°
cos 58°co862°—sin62°sin 58° c0818°—ain18°

Hailinure HAWMeHLINee U HAROOJBIIece 3HAUEHHS BBEIDAXMKEe-
HHSA sinx - cos x.

BrryucanTte

CpaBuuTE

Brruncaute sin [arcsin 15—3 — arcsin 0,8).
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III sapuanm

1.

6‘

Brruncanre:
a) sin28°¢o0s17°+ sin17°cos 28°;

. 2n i . 2n T
6) sin — cos — — sin —cos —.
5 30 5 30

VYopocTuTe BHIpa)keHUe
cos (3x — 2y)cos (x — 2y) + sin(3x — 2y) sin(x — 2y).

c0s 59° cos 29° + sin 59° sin 29°
sin 78° cos 43° — sin 43°coa 73°

Brerancante

8in67°cos 78° +8in 7T3°cos67° - 8in 36° +cos 36°
cos 55°cog 65° — gin 55°8in 65° 1 - cos 72°+sin 72°

CpaBHUTe

HalignTe nanpMeHbINee B HanboAbIee 3IHAYCHHUA BHIpajxie-
HUA 3 sin x + cos x.

BriuucnuTte cos [arccos i—g + arecos 0,8).

IV eapuanm

1. Briumciaure:

a) sinl111°cos21° - sin 21°cos111°;

6) sin Z cos iz + sini{t-cos I
7 21 21 7

YapocTuTe BHIpaKeHUe
cos (Bx — 2y)cos (x — 2y) + sin (5x — 2y) sin(x — 2y).

cos23%cos 22° —8in 23° 8in 22°

Brruucnure .
8in 19°cos 26° + sin 26° cos 19°

8in 56°cos T9° + sin 79° cos H6° 8in37°+cos37°
¢08 66° cos 44° - gin 66° sin 44° 1- cos74° +8in 74°

CpaBHUTe

Haiizgutre HauMeHbmee M HAN(OJbillee 3HAYEHHS BEIpasKe-
uma sinx — V3 cos x.

Briuncanre cos [arccos 0,6 — arccos -1%)
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c-33 Dopmynn npusepeHus
ANA CMHYCO W KOCHHYCO

I sapuanm

1. ¥YmpocTuTe BHIpakeHue:

a) sin (%E +a]; 6) cos(Brn +0¢); B) sin [7—2"— - a].
2. Bruncamre 3cos (%+(I +2gin(17n — o), ecym sino = -0,2.

8sin [-g- - a]— 2cos(m - )

3. Buuucaure ) , ecam tgo = 5.

2sin(n +o:)—3(:os(3?n-a

3cos 50°— 45in 140° _
cos 130°

4, JloxkaxuTe paBeHCTBO 1.

Il sapuarm

1. ¥YnopocTuTte BHIpasxeHHe:
a) cos (5?“ - 0&]; 6) sin(8n +®); B) cos [Zé’—‘ + a].

2. Boramesure 2sin "'2—“-a ~5cos(L7 — 0t), ecin cos o, = —0,3,

Scos[g + a] + 28in(mt — @)

3. Briumcanre ), ecau tgo = 4.

2cos(n + Q) — 331n[%15+a

408 25° - 38in65° _
sin 115° )

4, JoraXHUTe PaBEeHCTBO

11l eapuanm

1. ¥nopocraTe BHIpaKeHne:
a) sin (9?1; - a]; 6) cos(dm +o); B) sin (— 125 + oc).

2. Brmumcanure 4c08 (gzﬁﬁx}- 58in(15n — o), ecom sin =-0,4.
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2sin(§-’£—a]—3cos(1:—a)
2 ],ecnnctga=5.

3. Brmancanre 3
3sin(n + o) — 2cos (—;—t + o

5sin 140° + 4cos 130° -1
cos 210° ’

4. OoxaxmTe PABEHCTBO

IV eapuanm

1. YmupocTHTe BRIpayKeHHE:
a) cos [?-21:— +a); 6) sin(dbx +¢&); B) CO8 (—g - a].

2. Breruucanre Hsin %Hx]— 4cos(19n — o), ecnu cosa =--0,3.

2sin[3—n +a.)—3cos[u + )
2
], ecau ctgo =4,

3. Brmuucaure
dsin(n — a) — 2cos (g -0

Scos20°— 4s8in110° =1
c08 340° '

4. HNoxakATe PaBeHCTBO

C—34 Cymma ¥ pasHOCTL CMHYCOB M KOCHMHYCOS
I sapuanm

1. B3anummnTe B BHAE NPON3BEeACHUA:

&) sin 70° + sin 50°% 6) sin 70° - sin 50°;

B) cos T0° + cos 50°; r) cos 70° — cos 650°.

HoraxuTe paBeHCTBO sin 200° + 8in100° = sin40°.

Brramenure sin In + 8in - + c0S —— — cos H.
12 12 12 12

SanuiunTe B Bage npousBeaeHna sinl3d®+sinlb®+sinl7°,

LA ol ol

HokauTe paBeHCTBO .1 +28in10°=1.
28in 50°

Il eapuanm

1. Banuimmre B BuAe NPOU3IBEACHHA!
a) 8in 80° + sin 40°; 6) sin 80° - sin 40°;
B) cos 80° + cos 80°; r) cos 80° — cos 40°,
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2. Joxakute pasencTro sin160° - sin100°= — cos 50°,

3. BrIuncauTte sin —11§-2£ + sin = _ Ccos st + Cco8 —,

12 12 12

4. 3anuiuTe B BHAe Ipou3BefeHua sinl9°+ sinl17°+ sinl5°.

5. Jorxaxure papeHcTRO 2 5in 50° — - 1.
2sin 70°

IHI eapuanm

1. 3anpmuTe B BUAE NPOH3BEACHNA:
a) sin110°+ sin 50°; 6) sin110° - sin 50°

B) cos110° + cos 50°; r) cos110° - cos 50°.
2. HNoxaxmre paBeHCTBO c08140° + cos 80° = —+/3 sin 20°,
11lx T 8n 2n
3. Brruncaure sin —- — gin — — cos — — €08 —,
30 30 15 15

4. 3amumuTe B BUAe NPOU3BEJeHUA
c08110° + c0s105° + cos100°.

i— 2s8in10°=1.

8. Hoxa)xHTe paBeHCTBO
A pa sin 40°

IV eapuanm

1. 3anmumuTe B BUAE NPOUIBEACHU:

a) sin130°+ sin 10°; 6) sin130° - sin10°
B) cos130° + cos10°; 1) c08130° — cos 10°.
2, Jora)xure pABEeHCTBO COS 160° —cos40°= Jg cos 10°,
3. BriupcauTe sin 13n _ sin — +cos 0% _ cos — in
42 42 21 21"

3anuuiuTe B BUAE NPON3IBEACHHA
c08105° + co0s3100° + cog 95°.

5. Joraxure pareHcTBO 2 8in 70° — —i-g-— =
2sin 80°
€35 Popmynsl CMHYCOB M KOCHMHYCOB

ABOMHLIX M MONOBUHHLIX YINOB
I sapuanm

1. Briuuciaure:

. T n n . T n
a) 2sin —cos —; ) |cos — — sin — cos—+sm—
) 2sincos )[ 12 12)( 12 12)

2. Buumeaure sin 2a u cos 20, ecan sino =0,6 n E <o <A
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. 2tgo
3. HorauTe paBeHCTBO Sin2q = _2tee 5 ECHH O # — 2 +1rn,

ne Z 1+ tg°a

4. Bruncante: a) sinl5°% 6) cos 22°30’,

. o 3rn
5. Brrumcamre sin Py H oS 3 eCJIH COS Ol = Ty <a<2r. 4

1
8’

II aapuanm

1. Brumcaure:
a) 28in L cos = 6) cos = - sin= ||cos = +sinZ |.
12 8 8 8 8

12
2. Boruncanre sin 20 u cos 2a, ecau cosa = 0,8 u an <o < 2n.
3. HoxasxkmrTe paBeHcTBO COS 20 = 1—_—1543?2—“, ecam O # L +1n,
ne Z. 1+tg"a
4. Brrumcaure: a) sin 22"30” 6) cos15°,
5. Brigucanre sin% M cos = 5’ eClHH COS O = —%, T << 32_n

III sapuanm

1. Briuucanre:

a) 2sm—cos n, 6) coss5—ﬂ—sms—1t t:o.ssﬁ—ﬂ+:a=in-5+1rt .
12 12’ 12 12

2. Brumcaure sin 2o u cos 20, ecau sing = _5 uE<o<=—,

2tpa

—==—, eCAH O # — +1m,
tga 2

3. oxamure paBeHcTBO tg 20 = —

o * I + Tt_n’ ne Z.

4 2

4. BruucanTe: ) sin 75°% 6) cos 67°30",
3n

5. Beramcanre sin < u cos E, eCJIH COSQ = —1- — <o < 27.
2 2 18" 2

IV eapuanm

1. Beiyucmaure:
5n 5, a) OBH— s1n7—“ cosﬁ+sm7—“
12 12’ 12 12

12 12

2. Brruucanre sin 200 u ¢os 201, ecJIH cOS O = -3 B << — 3“
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2 —
3. Hoxraxkure paseHCTBO ctg 200 = gg__l’ €CJIH & ;"2_", ne Z,

2ctga
4. Brumcnaure: a) sin 67°30"; 6) cos 75°.
5. Briameaure sin% H cO8 2, eCIH COSOl = —-L, n<a< 3—“.
€-36 MpounaseneHns cMHYCOB U KOCUHYCOB

I eapuanm

1. 3annmpTe B BHJe CYMME HIH PAa3HOCTH:
a) sin33°cos27°;, G) cos47°cos 2%  B) sin 24° sin 6°,
2. Bniumcaure:
a) 8in 85°cos 25° — 8in 20° cos 10°;
6) cc:;s;’?'—j'tcosﬁ—Tt — gin = gin —.
36 36 9 18

II eapuanm

1. BanumuTe B BUAe CYMMB! HJIH PAZHOCTH:
a) sin35°cos85°  6) cos837°cos23%  B) =in 36°sin 24°.
2. Briunmcanre:
a) sin 70° cos 65° — s8in 25° cos 20°;
n 3 . IR ., O®
6) cos —cos — — sin —— sin ==,
0 18 36 36

IIlI egapuanm

1. SaoumuTe B BUAE CYMMB] MM PAa3HOCTH:
a) 8in34°cos11°  ©) cos49°cos19°  B) sin 26° sin 54°,
2. Buuucaure:
a) 8in 26° cos 34° + 8in19° cos 11°;
T n 7 B
6) cos — cos — — sin — sin —.
8 24 24 8

IV eapuanm

1. 3anumure B BHAE CYMMEl UM PasHOCTH!
a) sin32°cos13%  6) cos41°cos11°  B) sin41°8inl6°.
2. Brnruucanre:
a) 8in 25° cos 5° + sin 20° cos 40°;
5n n . T . R
6) cos —cos — — gin — 8in —.
24 8 8 24
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C-37 Popmynbl gns TAGHreHcoB
I eapuanm

1. Brruucaute tg{c +p) u tg(x — B), ecan tga = %, tgPp = i
2. BruncanmTe:
a) tg 48° - tg18° ) tg21°+ tg39°

1+ tg48° tg18°° — tg21° tg39°

tg —~ tg 20 + tg 2o - tga
l1+tg3atg2a 1+ tg2utga
AAA TeX ¢, AJNA KOTOPHIX onpefelsieHH ofe ero 4acru.

=2tga

3. Joka’kHTe paABeHCTBO

4. Buuucaute tg2a, ecam tgo = %

5. BuuucanTte tg 75°.

Il sapuanm

1. Buuaucamre tg(e +p) u tg (@ —B), ecan tgo = -;-, tgp = %

2. Bruucaure:

a) tgB7°— tg27° , 6) tg16°+ tg14°
1+ tg87°tg27° 1-tgl6° tgl4"
tgdo — tg3o + tg 3o — tz 20
1+ tgdatgde 14+ tg3utg2a
ANA TeX O, AN KOTOPBLIX onpeAeseHbl obe ero wacTw.

3. Hoxaxure paABeHCTBO =2t{ga

4. Brruucaure tg 20, ecan tgo = —;—

5. Brruncaure tg105°.

III eapuanm

1. Briuncaure tg (o +p) u tg (o ~ B), ecnu tgo = %, tgp = %
2. Briuncaure:
a) tg94° - tgb4° : 6) tg43°+ tgl7°
1+ tg94° tg64° 1-tg43°tgl7°
tgbdo — tg3x + tg 3o - tga
1+tghatgdn 1+ tgdotgoa
AJA TEX O, OJAA KOTOPRIX OmpezencHn obe ero 4acTH.

3. HoxaxXuTe PABEHCTBO

=2tg 20
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4. Brraucanre tg 4o, ecam tgo = %

9. BuuucanTe tg i—;

IV sapuanm

1. Buiuyucanre tg (o +p) u tg(a - B), ecxn tga = él., tgp = %

2. Briyucawnre:
a) tg92° - tg32°
1+ tg92° tg32°’

6) tgll°+ tgl9°
1-tgl1°tg19°"
tgbo - tgdo + tg 40 —tg2a =2tg 20
l+tgbatg4o 1+ tgdotga
AJA TeX O, KJIA KOTOPBIX oupexesieHbl obe ero 4acTH.
4, Bromaucamre tg 40, ecnau tgo = %

5. Brrumcanmre tg %E

3. Jlokaxxkure paBeHCTBO

Cc—-38 TpuroHoMeTpHUUECKME PyHKLUMMN
I eapuanm

1. ITocrpoiite rpadHx GYHKOHE Y = sinx.
2. OnpegenuTe IPpOMEXYTKH BO3pacTand QyHKIHAH ¥ = sin %
3. JoKaxHTe YeTHOCTh (MJIH HEYETHOCTH) HPYHKIHNU

y = sin3x — sinx,
4. Onpenennte raasHuil nepuox Gyaxnun f(x) = 2 sin % coS %
5. OnpepennTte Haubonblree M HANMEHLINIee 3HAYCHHA PYHK-

o flx) = 5cos2Tx +3sin7x.

6. Ilocrpoiite rpaduk bpyarouu f(x) = Lfgﬂ_fj_;_'_w_

II sapuanm

1. IlocTpoiiTe rpadUK GPyEKIMH y = COS X,
2. OnpepesnTe NPOMEXYTKH BO3pacTaHHA (GYyHKIMH ¥ = CO8 %

3. JloxaxuTe 4eTHOCTH (MM HEYETHOCTH) PYHHIMH
Y =¢08 5x — cos 3x.
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4.

5.

8.

OnpepesnuTe rAaBHBIH mepuol GYHKIIHHA

X . 2X
f(x) = cos® = - sin®=.
2 2
OnpenennTte HauGONMblIee M HAMMEHbIIee 3HAYEHUA DYHK-
muu f(x) = 2cos’6x + 5sin®6x. Y

|cos x| + cos x

IlocTpoiiTe rpabuk byakmun f(x) = p

III sapuanm

1L
2.
3.
4,
3.

6.

IIoctpoiite rpaduk dynxnuu y = tgx.
OnpezenuTe NpOMeXYTKY Bo3pacTaHnA hyaknuy y = tg 2x.
HoxaxuTe YeTHOCTh (MM HEYETHOCTE) QYHKIIUK
¥ =sin4x + sin 2x.

Onpeaenure riIapHBE NepHOh GYyHKIUK

f(x) = sindxcos3x — sin8xcos4x.
OnpepenuTe HauGOABpIIee ¥ HAWMeHBIIee 3HAMeHHA QYHK-
nuu f(x) = 14cos®21x +11sin?21x,

ITocTpoiite rpaduk dyHKIME f(X) = Sin2x

2|sin x|

IV e6apuanm

1.
2.
3.

Tlocrpofite rpadhuk byHRINYT ¥ = ctg x.
OnpenennTe npoMexxyTku yOsIBAaHMA GyHKOEH y=ctg 3x.
JokaxcuTe 4eTHOCTE (MMM HE4YeTHOCTH) MYHKIUH
y=cosTx+cos3x.
OnpenennTe raaBHHH nepuoj GyHKIHK
f(x) = cos 8xcos 2x + sin 2x sin 8x.

5. Onpegennre Hanbonsmee M HAUMeHbIlee 3HAYEHUSA (PyHK-
nun f(x) = 12c0s222x +10sin®22x. )
6. Tlocrpoiite rpadux Gyaxmum f(x) = —— 2x .
2|cos x|
-39 TpUMroHOMeTPUUECKHME YPUBHOHMUS
I eapuanm
Pemnre ypasHenne (1—4).
1. a)sinx=1; 6)cosx= —g; B} ginx = —;—; T') COsX = ?

2.

a) tgx=-1; 0) ctgszg; B) tgx=—?.
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3. a)sinxzé; 6)cosx=—%; B) tgx =

00 | -

T
: 1) cosx=§.

4. sinx+2sinxcosx -~4cosx~2=0,

Il sapuanm

Pemure ypasaenne (1-—4).

1. a)cosx=1; 6) sinx=—§; B)cosx=%; r) si.nx=£.

2

2. a)yetgx=-1; 6) tgxzﬁ; B) ctgx=——?.
_— 1. 3 = _la = 10 i - E
3. a)cosx = o 6) sinx 5 B) ctgx 5 r) sinx 5

4. sinx-2sinxcosx +4cosx—2=0.

Il eapuanm

Pemnre ypaBHenue (1—4).

fz B

1. a)sinx =-1; 6)cosx =—; B)sinx=—%; r)cosx=—?.

2
2. a)tgx=1; 6) ctgx = —+3; B) tgx=§.
inx =1 =1 =L =_x
3. a)sinx = 7,6)cosx Y B) tgx Y T) cosx .

4. 2J§sinx+«/§sinxcosx—cosx—2 ={0.

IV eéapuanm

Pemnre ypasEeHne (1—4).

1. a)cosa =-1; 6) sina = %; B) COSCL = _%; r) sina = _%_
2, a)ctga=1; 6) tgo = —‘JE; B) ctgo = ?

— 10 3 .__]_:. ____l. . =_£
3. a)cosa = ~g 6) sina = - B) ctg o > r) sina >

4, 21@ sinx - V2 sinxcosx +cosx — 2 = 0.
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€-40 3ameHa HeM3BOCTHOTO NMPW POLIGHWN
TPMUIrOHOMETPMYECKMX YPUBHEHMMA

I sapuanm

Peminrte ypaBaenne (1—5).

1. sin[zx— 2] =0.
3

3. sinx+38sinx-4=0.

5. ctgdx +ctglx +2ctgx+2=0,

II sapuanm

Penmrte ypassenue (1—35).

1. cos [3x-— E) =1.
3

3. cos’x+4cosx+3=0.

5. tg®x—tg2x+2tgx-2=0.

IIl sapuanm

Pemmure ypasaenne (1—5).

1. sin[2x+£)=——l.
3 2

3. 2sin®rx+5sinwe -7 =0,

5. tgix—tgfx-4tgx+4=0.

IV eapuanm

Pemmre ypasnenue (1—5).

1. cos [3x+%) = —-‘E—.

2

3. 3cos? gx+4cosnx -7 = 0.

5. ctg®x +ctglx - Ictgx-9=0.

. ctgx +

. Ctgx +

. &in

. tgx+

. cos’x +3cosx+2=0.

. tgx+i—6=0-

tgx

. sin®x+5sinx+4 =0,

+5=0.

ctgx

cos’x—8cosx-4=20.

b

——-6=0.
2etzx -1

2x—5sinx—6=0.

4

3tgrrz 00

121



C—41 MNpumeHeHne TPUroHomeTprueckux Gopmyn
NPU POLUGHNN YPUBHEHWA

I eaapuanm

Pemmre yparuenme (1—5).

1. 2cos’x -5sinx+1=0, 2. sin4xcos2x = sin2xcos 4x.
3. cos2x - sinx=0. 4. c0s(0,51 — 2x)}+sinx = 0.

5. cos'x —cos2x =1.

II éeapuanm

PemuTte ypaBEenune (1—5).

1. 2sin®x+5cosx +1=0. 2, sin3xcosx = sinxcos 3x.
3. cos2x—cosx=0. 4. c08(0,5n +2x)+sinx =0.
5. sintx +cos2x =1.

IHHI eapuanm

Pemure ypasrenue (1—35).
1. 2cos’nx +sinix~1=0. 2. sin'x+cos*x - cos2x = 0,5.
3. cos2x +38sinx+1=0. 4. cos(1,5n — 2x) —cosx =0.

5. eos{zx + %)eosx - sin(Zx + %)sinx = - -‘/22

4

IV sapuanm

Pemure ypasHenue (1—5).
1. 2sin®nx—cosnx—1=0. 2. sinx +costx +cos2x = 0,5.
8. cos2x +3cosx—-1=0. 4. cos(1,5n +2x)—cosx =0,

3. cos[4x - %]cosx + sin(4x - E] sinx = —%.

4

C—42 OnHopoaHbie YPUBHEHHA
I esapuanm

Pemure yparsenue (1—4).
1. sinx +5cosx =0.
2. sin2x— 450082:1: =0.

3. sin?x +2sin xcosx — 8cosx = 0.
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4. 6cos’x +4sinxcosx =1.
5. OmnpegesuTe BCe @, IPH KQXXJ0M H3 KOTOPHIX YPABHEHHE

2

sin®x +6sinxcosx +acos’x =0

He HMeeT pellleHHdA.

II é6apuanm

Pemure ypasnenne (1—4).

. ginx— Scosx=0.

. sin2x ++v/3cos2x = 0.

. sin®x +3sinxcosx — 4cosx = 0.
. Bcos’x+3sinxcosx=1.
OnpegeanTe BCe @, NP KaXA0M U3 KOTOPHX YPaBHEHHE
2

U D=

sinfx —4sinxcosx +acosx =0

He HMEET PemIeHusH,

IIl éapuanm

Pemmre ypasnenue (1—4).

1. 2sinx+3cosx =0.

2. J3sin2x—cos2x=0.

8. sinx - 5sinxcosx +4cosx =0,

4, 3cos’x+5sinxcosx = -1,

5. OmpegeanTe BCce G, IPK Ka)XAOM M3 KOTOPHIX YPaBHEHME

sinx + 5sinxcosx +acos®x =0

He HMEET DeIICHAA.

IV eapuanm

Pemnre ypasuenne (1-—4).

1. 2sinx—3cosx = 0.

2, J3&in2x — cos 2x = O.

3. sin?x —4sinxcosx +3cos®x = 0.

4. 2cos?x +4sinxcosx = -1.

5. Onpegenure Bce @, NPH KaXKAOM H3 KOTOPHIX YPABHEHME

2 2

sin“x — 8sinxcosx+acos“x =10

He NMeeT PermeHUs.
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C—43* TpuroHomeTpuuyeckue HepaBeHCTEA
I sapuanm

Peniute HepareHcTBO (1—4).

1. a)sinx>—%; 6)cosx<%; B)tgx>J§.

2. a) sin[x-i»E} < -‘@; 6) cos(3x— 2—“) - —l.
3 2 3 2

8. 2cos’x + JE sginx > 2.

4, Onpegenure Bce a, NIPH KAMXKJA0OM U3 KOTOPHIX HEpPABEHCTBO
4sinx +3cos x < ¢ AMeeT X0TA OBl OAHO pelleHHe.

II sapuanm

Permure mepaBercTBo (1—4}).
. 1 V2
1. a) sinx < _E; 6) cosx > —2—; B) tgx < V3.
2. a) sin(x - E] 2 ﬁ; 6) cos {Zx + E) —ﬁ.
3 2 4 2
8. 2sinx—cosx > 2.

4. Oupeaenure BCEe g, IPH KAMAOM H3 KOTODHX HEPABEHCTBO
3sinx — 4cosx < @ UMeeT XoTA O OAHO pemieHMe.

IIl sapuanm

Peminre nepapeHcTBO (1—4).

1. a) sinx)—%; 6) cosx(%g—; B) tgx)?.

2. a) sin(Sx - E_E] =2 l; 6) cos(2x + 3—“] < —ﬂ.
3 2 4 2

3. 4coszx—(2J§—2)sinx>4—J§.

4. Onpegenurte Bce @, NIPH Ka*KJ0OM M3 KOTOPHIX HEDABEHCTBO
6sinx +12cosx € a — 1 He UMeer penteHHN,

IV eapuanm

PemuTe HepaBeHcTBO (1—4).

V3 V3

1. a}sinx}——z—; ﬁ)cosx>?; B) tgx <

V3

EN
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2. a) sin(3x - E] P [‘?—; 6) oos(2x + 2—“) < —l.
4 2 3 2

3. 48in®x +(2V2 - 2cosx > 4 - V2.
4. OnpegesnaTe Bce @, IPH KaXKAOM H3 KOTOPHIX HEpPaBEHCTBO
5s8inx —12cosx < 4 +1 He UMeeT pelIeHHH.

C—44* BeeseHMe BCNOMOrarefibHOrO yrna.
3amena § = sinx + cos x

I sapuanm

Penrute ypasrenme (1—2).

1. sinx—+3cosx = 1.

2. sinx+4sinxcosx+cosx =1
Pemute HepasencTRO (3—4).

3. 2cos®x +2V3sinxcosx > 1.

4, 3sinx—3cosx +2sinxcosx > 3.

5. OmpenennTte Bce @, MPH KaXXKAOM H3 KOTOPHIX YDABHEHHe
5sinx —12cosx = g +1 umeeT XoTa OB OAHO pPEIIEHHE.

Il sapuanm

Pemure ypaBEenne (1—2),

1. sinx++/8cosx = -1,

2. gsinx +4sinxcosx —cosx = —1.
Penmre neparesceTro (3—4).

3. 2sin®x +2V/3sinxcosx > 1.

4. sinx+cosx - 2sinxcosx > -1,

8. Onpenenure Bce d, NpH KaKJOM H3 KOTODHIX YVpaABHEHHE
5sinx+12cosx = @ — 2 uMeeT XoTs OB OZHO pelleHme.

IIT sapuanm

Pemure ypaBuenne (1—2).
1. sinx++/3cosx=1.
2. 5sinx +4sinxcosx + 5cosx = 5.

Pemmre HepaseHCTBO (3—4).
3. 2J§cos2x +2sinxcosx > J§
4, sinx —-cosx - 2sinxcosx <1.

5. Onp.e,ne.nn're BCE 4, NIPH Ka)KJOM H3 KOTOPHX YDABHEHHE
12sinx — 5cosx = g + 3 aMeeT XoTa O OAHO pelleHHE.
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IV eapuanm

Pemure ypaBHenmne (1—2).

1. sinx —v3cosx = 1.

2. Bsinx +4sinxcosx - 5cosx = 5.
PemuTe HepaBeHcTBO (3—4).

3. 2/3sin’x+2sinxcosx > /3.

4. 3sinx+3cosx +2sinxcosx < -3.

5. Onpenenure Bce g, NIPH KAXXJAOM U3 KOTOPhIX YpaBHEHHe
Bsinx +12cosx = a — 4 UMeeT X0TA 6Bl OOHO pEIICHHE.

C—45* 3ameHa Hen3BecTHLIX
Npu pelleHUn CUCTOM YPaBHEHMIA

I eapuanm

Pemmnrte cucreMy ypapHeHuii (1—4).

2x-3y =5 3% i6x+3y=9
1. 42, 2.{ 2x+y
3*+2 2 =90 (12.18% 79418 = 1342,
5 . 2 _g
3cosx +siny = 0,5 Jx-3 Jy+1
3‘ » 4-<
2¢cosx — siny = 2. 3 __2 _og
| Jx -3 Jy+1
II sapuanm
Pemmure cucTemy ypasHeHH# (1—4).
3x—4y=1 2X L 15x-8y=1
1. x_+7_y 2.¢ 8x -y
2°+2 2 =186. | 1112377412 = 1255°%,
4 ___3 _g3
4sinx+cosy =1 4] Je+2 Jy-1
" | 3sinx +cosy = 2,5. ) 2 _,_8 _ag3.
| Jx+2  Jy-1
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Il sapuanm

Pemmure cucreMy ypasHenuit (1-—4).

z-1

—+

3x+2y =3
1. ¥
8¥-2.32 =9,

3 3sinx+2cosy = 0,5
" | 2sinx — 3cosy = —4.

1V eapuanm

2. 1

4. 4

dx - By
5x -Ty
4. 55::-7y+ K= 510#—35!.
3 2
+ =12
Jx—l Jy+2
5 3

+10x—-14y =4

- =1
[ yx -1 Jy+2

Pemnure cucremy ypasaennii (1—4).

x-3

=—+

4x+3y =8
1.

2¥_38.2 2 =4,

Scosx +4siny = 2,5
" | 4cosx — 3siny = 5.

2. ;

) .Jx+2_Jy—3=

Sx-4y
4x — 5y

6. 74 W47 = 78710,
3 2

+12x - 15y =11

7

2 3 _ =22

|+ o8



pasnen W

KoHTponbHbie paborni

K-1 I sapuanm
8a 3 4 1
1. ¥VnopocTute BHIpa)keHue + - : .
P P [az—b2 b-a a+b] 5a — §b
2. PemmTe ypaBHeHHMe 2: +3 _ :._5_3 =0
x*-2x x"+2x
3. PemnTte HepaBeHCTBO:
8) (x—2)(x+2)<0; 6) x22—10x+25 > 0.
x-3 x*—4x -12
4%, a) YopocTure Bupamenne[ 21 + 21 ]: n2+8.
n‘-n n“+n) n°-1

6) Haliaure sHaUeHHe MONYYEHHOTO BHDAKEHNA IPH 2= —1,
5%, lMokaXuTe CIpaBefiMuBOCTh HEPABEHCTBA:

a) x> +y?-2x+4y +55 0;

6) x*— 8x*- 2x+6 > 0;

B) #%+ 22+ —— > 0.
x+2x+2

6*. Peurnre ypasrenme x*— x5 3x%+4x-4=0.

7%, K aBy3sHauHOMY 4HMCIy nprnucand nudpy 1 cHauaja cnpa-
B4, MOTOM CJleBa, NOAYUMINCH ABA IACJI4, PASHOCTHE KOTO-
poiXx paBHAa 234. HaitauTe 2T0 ABYSHAYHOE YHCIIO.

K—-1 II éapuanm

1. ¥YnopocrTHTe BHIpa:KeHHe [ 26a 2 3 ]: 461 3

- +
-8 a+b b-a

2x+4 x-4

—— =0.
X =X x4+ x

2. Pemure ypaBHeHUE

3. Pemmurte HEepaBeHCTBO!:
— — 2_
(x-2Xx -4 <0, 6) x“—8x +16

= {.
x+3 x2-3x - 10

a)
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1 1 n-2
4*, a) VopocTHUTe BRIDa)KeHUE - : .
) pa (ua—n u2+n] |

6) HaiigrTe 3HaUeHAC MOAYIEHHOTO BHIPAKEHAA IpH n=—1.
5%, JloxasKuTe COPABEIJHBOCTE HEPABEHCTBA!

a) X +yl-4x+2y+5>0;

6) xt—5x*-2x+11>0;

P-2x+ >0,
B) Tt 2x+2 0

6. Pemure ypapnenue x*+x%- 8x*—9x-9=0.

7*. K nBysHaAUYHOMY YHCAY npunucaidu nudpy 4 cHavana copa-
Ba, IIOTOM CJIeBA, MOJYYHIHCEL AB&A UHCJA, PA3ZHOCTH KOTO-
pHX paeHa 432. HafiiuTe 910 ABY3HAYHOE YHCIO.

K-1 IlI sapuanm

10a 5 4 3
— + - : .
a“—b b—a a+bd) a+d
2x+7  x-1

2+2x 2*+6x+8

1. ¥YopocTuTe BHEIpaXKeHHE (

0.

2. Pemute ypaBHEHHE

3. Pemwure HepaBeHCTEO:

(x+1Ux+3) o x—4x+ 4

> 0.
x-2 5)xg_x_20 0

a)

1 + 1 . n+2
n’-38n+2 n?-n) n®-2n

6) Hajfigure 3HaYeHHe NOXYYeHHOTO BRIPDAYKEHHA OpHU 11 = 2,

4*. a) YOopocTUTe BHIDAIKCHHE (

5%, JlokaXuTe CIPABEIIMBOCTh HEPABEHCTRA:
a) x2+y?-6x+4y +13 > 0;
6) x1+13x2%—-6x+6> 0;

B) x°+3> Jx4+6x2+8.
6*. Pemnre ypasrerue x?+4x%- 222~ 12x +9=0.

7*. K TpexamawHOMY 4HCcHy OpAnucany nubpy 3 cHauala
COpaBa, MOTOM CJEBa, NOJYYHJIHUCH ABA YHCJI8, PA3HOCTH
KoTophix paBHa 3114. HaliaguTe 3TO TpexsHAUYHOEe YUCIO.
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K-1 IV éapuanm

—4a 2 3 2

1. ¥YnpocTHTe BHIpaskeHHe + - : .

poc P (az—-bv2 a+b b-—a) a-b
2. Pemmre yparHeHHe 2rx+6__x-8 _
XX+ x x*+3x+2

3. Pemmure HepaBeHCTRO:

a)w<o; ﬁ)ﬂgo.

x+4 ¥-4x -5
4%, a) YupocTHTe BBRIpaKeHHE - ! . 2 8 .
n+n n?+8n+2) nl+2n

6) Hatinnre sHa9eHNE TIOAYIEHHOrO BEIpaKeHua opu it = 0.
5*. llokaXHTe COPABEANNBOCTE HEPABEHCTBA:

a) x2+y2+4x- 6y +13 > 0;

6) x*+10x% - 4x +14 > 0;

B) % +4 > /x4 8x2+15.

6*. PemuTte ypasHenume x%— 4x%- 2x2+12x+9=0.

7*. K TpexsHAYHOMY 4YHCJY NpHIOHcaJH Uudpy 2 cHaugaia
cmpaBa, IOTOM CJA€Ba, NOXAYYHIHNCH ABA 9HCJA, PA3dHOCTh
KoTopelx paBHa 4113. HaiiaguTe 310 TpexX3HAYHOE HHUCIO.

K—2 I 6apuanm

1. BepHo 1u paBeHCTBO:
0y2'=2 6)¥3'=-3 pi9'=4 nis'=-5

2. MHabaBmTech oT praunoua.nbnoc'rﬂ B 3HaMeHaTeJse ApobH:

3 3
a) —; 1] ) —————.
) 35 i1 5 7o 316 + 3[4+ 1
3. Brnmuncnure:
a) 4/312%+2-812.313 + 313%;
6) /19873 3.19872% .987 + 3-1987 - 9872~ 9873,
4. ¥YopocTrute BHIpaskeHHe (% - '{/3)(% + %)(JE + JE).
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5%,

6%,
T*.

3 ! 2 43r_4
Brruncnure Jﬁ Jﬁ + o \/ﬁ J§
Haiigure 3HayeHNe BbIpaXeHHA ﬁﬁx swfx\/; IIpM X = 3;/_47.

BenocuneauceT ¥ melnexol OTHPABMINCH OAHOBDEMEHHO M3
nyEKkTa A B nyHkT B. CKOpoCTh BeJOCHUEAHCTA Oblia
B 2 pasa OoJbIOIe CKOPOCTH NellleX0Aa, HO B TYTH OH CAeal
OCTAHOBKY IJIs YCTPAHEHNA HOJIOMKH BeJIOCHIEeAA H TO3TO-
MY B OYHKT B Dpulhl JUINE Ha § MUH paHEbUIE NEIIeX0Aa,
KOTOpPHIH Ha Bech nyTh 3aTparun 40 MmuH. CKOJIBKO MHHYT
BEJIOCHTIEAHCT YCTPAHAL MONOMKY Belocumeaa?

K-—2 II éapuanm

9%,

6*.
7*l

BepHo i paBeHCTRO:

083 =-3; 6)Y1f=4 »Y5=5 n¥-6’=-6
?

Hs6aBbTech OT MPPANHOHAJIBLHOCTH B 3HAMeHaTesie Apobu:

8) e 6) e B) e

3’ -1 afas 35 +1
Briuucnure:
a) 4/8002— 2.800-175 +175%;

6) 3/789%+3.789% . 211 +3-789- 2112+ 211%,
Yupocrure empasenne (Jx + Jy)(ix - 4\/3)(‘-’,‘(; + fv;).
4/36 + /4.

Brruucanute 3125 - 4/625 +

4
J6 + 42
HatiguTe snaueHHe BHIpAKeHHUSA 4\/ x 1’ x3x npH X = 5\/ 274,

Besocune HCT B MOTOIMKJIHCT OTHPABNINCH OAHOBPEMEH-
HO B3 OyHKTa A B nyHKT B. CKOpoCcTE MOTOIIUKINCTA GLlaa
B 3 pasa fonbille CKOPOCTH BeJIOCHIEAHCTA, HO B NIVTH OH
coeall OCTAHOBKY HNJA YCTPAHEHHN HOJOMKH MOTOLHKJIA
H NO3TOMY B OYHKT B npulrin Ha 5 MHH HO3)Ke BeJocHne-
AHCTA, KOTOPHI Ha Bech myTh 3aTpaTmia 60 mun, Ckonbko
MHHYT MOTOLMKJIMCT YCTPAHAN MOJOMKY MOTOLUMEJAT
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K—2 IIl sapuanm

1.

2.

3.

5%,

6%,
7%,

Bepno am paBeHCTBO:

a) 10 410 = 4 6) lof(_ﬁ)m =5:
B) 10fg10 _ —6; r) 10 [(_7)10 = =79

Hszb6aBbTeck 0T HPPAOUOHANBHOCTH B 3HAMeHATeae APobu:

3
8) %; 6) %%; 5) W—fﬁ!ﬁ'
Briaucaure:
a) 4/20022+ 2-2002- 498 + 4982;
6) 3/2001%- 3.20012 .189 + 3. 2001 - 1897 — 189°.
YopocTuTe BRIpaXKeHHe
&fa - 4/6)3/a +8fab + ib)(Ja + Jb).

Braucanrte

2
V75 -33-(V8) + i~ V49 - 36
Haitgure 3naueHMe BRIpAKeHNA %J x 41!" X Opax =n1}1258 .

MoropHan ROxAKA TPOXOZAT PACCTOAHNE MEXIAY OPHCTAHA-
MH A u B no reuesno pexu 3a 20 MuUH, a IPpOTHB TeUeHUA
3a 1 u. Bo CKOJIBKO pa3 coOCTBEHHAA CKOPOCTHh MOTODHOI
JOAKYU 6oNbIe CKODOCTH TeYeHUS pexn?

K—2 IV eapuanm

BepHo 1M paBeHCTBO:
a) §/5% = -5; 6) 3/6° = 6;
B YP=-11 n¥ce’-8
HNabapsTech OT HPPAOHOHANBHOCTH B 3HAMEHATENE APOOH:
a) ,i; 6) 3—7; B) ——.
2fo 3f7 -1 336 —3f6 +1
Braucnnre:
a) 4/20012- 2.2001 . 401 + 4012;
6) 317993+ 3.1799% - 203 + 3.1799- 203+ 203° .
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4. YopocTuTe BLIPAIKEHHE
Wx = Jy)&x + §C/x - Yxy + ¥p).

5*, Beiuucanre

3 3 811 6
J_ J_ (J—) *3 6+ ;;30+;;2 J_ J_
6*. HalizuTe anauenre BLIPpAXKEHHA 3\!x1}x% OpH X = 13\/278 .

T*., MoropHAad JIOAKA OPOXOAHT PACCTOAHUE MEKAY OPHCTAHA-
MH A u B mo Teuenunio pexu 3a 25 MMH, a IDOTHB TeYeHHUA
3a 50 Mun, Bo cRoABKO pa3 coOcTBeRHAA CKOPOCTH MOTOD-
HOH JOAKH OoAbIleé CKOPOCTH TeYeHHus pexu?

K—3 I gapuanm

2

1 1)8
= 5
1. HaifigznTe 3maveHMe BLIpa’KeHAd (ag -a3) OpH @ = [«E»l‘-] .
1 3
32 94
n
23 43

2. Briuucante

3. IloctpoiiTe rpapux PYHEKIUM H TePeUYUCTATE CBOHCTBA
9TON DPYHRITHUH!

a)y = 2% 6)y=[§)-

4. ¥YnpocruTe BhIpa)kenmne Tt 5

{ 2 2 ) xz_yﬂ
u:‘*—y‘ x4+y¢l

p 3
(429 ‘

x34+ a8 -2

8%, YnpocTHTe BHIpaKeHHe - ~z — x| wu maiigure
(- x8) 42

ero 3sHavesne opH x = 0,9919.

6%, BrunacanaTe Opefesa O0CAeNOBATEILHOCTH:
5_ .2
a)lim5n n-4 6) lim 3n+4.

ns+0 300 + 1102 +1° neiom+nt+1

B) lim Grn+1-3ny ) lim @+5n+4n%-3n%).
R— 400 A— 4o
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7*. BeocHOeOUCT M NMemIexoJ OTIPABUIHCH OMHOBDEMEHHO M3
NYHKTOB A B B HaBcTpeuy ApYT APYry H BCTPETHJIHCH dYepes
HeKOoTopoe BpeMdA. Ecin Obl OHM OTNPABHIIHCH OJHOBpEeMeH-
HO M3 TeX Ke NYHKTOB B OGJHOM HAIDABJEHHH, TO, IJA TOIO
9TO0OR AOTHATEH IEIIeXOA8, BEJIOCHIENUCTY IOTPeGoBANIOCH
6nl B 5 pas Gonbilie BDEMEHH, 1€M OHH [IOTPATHJIH A0 BCTpe-
Yl OPH ABMKEHWH HaBCTPEUYY APYT APYry. Bo CKOJBKO pa3s
CKOPOCTH BeJIOCHOeAucTa GOJbIle CKOPOCTH ITemexona?

K-3 II eapuanm
1 1\2 2
- 3 7
1. Haiigure sHaueHMe BRIPAXMKEHHUA [a“ -a3) opua = [—i—] .
. 1 8
2.44
2. Boiuucaure 2—42
g3 .33

3. IlocrpoiiTe rpadur PyHKOHEN U [EPEIHACTHATE CBOMCTBA
sToll PyHKNMU:

a) y = 8%; 6)y=[%)-

1
-
I

2 _ 2
4. VYupocture Bmpamenne[ 3 +— 8 IJ-U lxl .
x4+ y )
1 1y 1
gﬂ-x4)-+2

5%, YOpocTuTe BHIpasKeHHe -x u HalauTe

ero sHadeHWe NpH X = %
6%, BerancanTe mpenes Nocae[oBATEeIBHOCTH!
. 4n® - 5n% -4 n*-2n°+4
a) lim : 6 n—en v 2,
) n+o0 Bn® + 12n2+ 13’ }n—-+oo nZ+11n i

8) lim G/n-3n-1); r) lim (14 - n+3n%-2a%.

= too a—+oo
7%*. MOTOIMKJIKCT M BeJOCHIIEAUCT OTIPABHJINCH OTHOBPEMEH-
HO U3 IIVHKTOB A u B HaBcTpeuy IPYT IPYILY H ECTPeTH-
JIHCH uepes HeKoTopoe BpeMA. Eciiu O OHHM OTIIDABHAHACH
OOHOBPEMEHHO 13 TeX Ke¢ NIYHKTOB B OMHOM HaopDaBaeHHH,
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TO, AJSA TOrO 4TOOK AOrHATE BEJOCHIEZUCTA, MOTOMHKJINA-
ety morpefiopanock O6ni B 2 pasa 6Goibllle BpeMeHH, “eM
OHM HOTPATHIH AC BCTPeYH NPH ABMKEHHHM HaBCTDEYY
Apyr apyry. Bo CKOJABKO pa3 CKOPOCTh MOTOLHKJIMNCTA
GoJbIe CKOPOCTH BEJIOCHIIEAUCTA?

K-3 IHHI éapuanm

1 2330 -2
2.48 115
1. HafizuTe 3HaYeHNe BHIpAKEHHA \d*° :qa opu g = 2] -
1 1
3.0 3
2. Briuncanre ——g.
6 3.42

3. ITocrpoiite rpadpuk PYHKROHMH A NEePedHCJIATE CBOHCTRA
3TOH PYHKIHU:

a) y = 4% 6)y~:[1].

5
12
(2 9x 83y 8
4. YupocTuUTe BHIpa’KeHHE Tt 2 n ] P — y -
( x+3x+ J{:_i no
5%, ¥YupocTuTe BREIpAMXKEHUE - - 3
\(3 x+x 3 +1](3J;+x_§ - 1)

" HaianTe ero 3HadyeHwe nmpu x = 0,125,

6*. BerMuCaNTE TIpefes MocAe0BATEAbHOCTH:

a) lim —4n®+2n% -1 6) lim -3n'+4n
notoo 3nP4+n%+11° a—tos 2n° + 50 + 117

B) lim (/2n+1-3/2n); r) lim {1 +3r+5n%-Tn%.
n—too ft—+0oa

7%, Yernipe yueHHKA, paboTadA COBMECTHO C OAMHAKOBOH IIpO-
H3BOAUTEJBbHOCTHIO, BBIMIOJHHJIN 3afaHNe 38 HEKOTOPHIHA
cpox. OguH MacTep M OIUH YYEeHHK, paloTas COBMECTHO,

BREITIOJTHHJIN ORI 3TO 38 IaHNEe 38 '3" TOT'O K€ CDOKAa. Bo ckoas-

KO Pa3 IPOH3BOAHTENbHOCTh MacTepa G0abIIe NPOUSBOIH-
TeJILHOCTH YIeHuKAa?
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K-3 IV eapuanm

1 1)20 _2

1. Haiijure snauenHne BLIpAIKeHENA (a‘l : a2) npu g = [%) g
3 1

92.6 2

1o5”
9 6 .36
3. Ilocrpolite rpadur GPYHKIOUM M NepeuHcaAMTe CRBOHCTBA
aroit byHKOHEN:

a) y = 5% 6)y=[1)-

2. Bruncawure

4 21
3y 3
4. anocmrenmpaacenne[l3l- 131]:2::2;;2‘

‘V_+4 X+ x 4 -
1
(Vr+x5+1)ymea51)

n HafiauTe ero 3HaUeHHe npH x = 0,0125.

5%, YnpocTuTe BHIpasKeHHe

6%, Briuyvcianre npep;e.n IOCIEROBATSNBHOCTH
_ - 4 2
a) lim 8n°+n®-2 6) lim n +3:; + 4n,
n—+c0 41 — 10n? +3 n—+0 —2n°+ 10

) lim (/3n-33n-1); r) lim (- 7n+3n%-2n%).
n—4oo R =t 40

7*. Ha veThipex CTAphIX CTAHKAX, PAGOTAIOIMHX COBMECTHO
¢ OAWHAKOBOH NPOMSBOAMTENLHOCTHK), BHINONHHJIA 384A4-
HYe 38 HEKOTOpH# cpok. Ha 0fHOM HOBOM H OZHOM CTAPOM
CTAHKAaX, pafoTalI{Hx COBMECTHO, BRIDOJHHJIH OB TO 34-
RaHHe 3a 0,8 Toro ke cpoka. Bo CKOJBKO pas NpoOH3BOAH-
TEJLHOCTE HOBOPO CTAHKA Gosblme NTPOM3EOZUTEABHOCTH
CTApOTO CTAHKA?

K—4 I eapuanm

1. BriuucauTe:
a) log, 32+1ne - 1g100;

(1og2(./5 1) + log,(v5 + 1)) log, 49
log, 7
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4*‘

o*,

6*.

T*.

PemnTte ypasHeHME:
x x
a) [%] +8. [%] -9=0; 06)log,x+4log,x=9.

Pemnre HepaBeHCTRO:
a) 2**3_3.2**1 1 2% < 12;
2
0) (logo,ﬁ x)°— .‘:Blog'[,’5 x—-4<0.

JokaskuTe YNCNAOBOEe PABEHCTBO

(ﬁ)loga(ﬁ—2)2+ (ﬁ)logg(ﬁ—a)z=

Briaucsmare 3Ha4YeHHe YHCIOBOIO BRIDAKECHNHA
logg 27, olog, 5
588 %1, 370k ",

x-1 x
PemnTe ypaBHeHHE 2(%) —4. {2) +1=0.

ITIpoexas 3a 1 9 TpH YeTBEPTHM PACCTOAHHUI MEXKAY ropoja-
MH A u B, BOAHTENL YBeNHIHA CKOPOCTh Ha 20 KM/41, mo-
3TOMY OCTATOK OYTH OH mpoexan 3a 156 mun. Ompexenute
paccTosHHe MeKAy ropogaMu A u B,

K—-4 II sapuanm

4*l

Brruncianre:
a) lcug3 81 —Ine +1g21000;
2-log, 16

(1og3(J_ + 1) + log,(/10 - 1)) log, 2

PemuTe ypaBHeHHMe:
a)4°-8:2"42=0; 6)log,x+6log, x=8.

Pemure HepaBeHeTBO!
a) 8**%-2.3%"14+ 3% <12;
6) (logg s x)°+3log,, x - 4< 0,

JOKAaMNUTe YNCIAOBOE PABEHCTBO

("/g)log5(af2'—1)2+(\/§) loga(J5~2)’= L
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5%. BeluncanTe 3HAUGHWE YHCAOBOr0 BbIPAsKeHUd

xr-1 x
6%, Peunre ypasHenHe 5. [%] -9. (g] +3=0.

7%, IIpoexaB 3a 2 4 ABe TPETH PACCTOSHHS MEMXAY ropoiaMu
A u B, BoguTeNbh YMEHBIIHJ CKOPOCTE Ha 15 xM/4, moaTo-
MY OCTaTOK OyTH OH npoexan 3a 1 u 20 muH. Onpegenure
paccTosAHUE MeXXAy ropogaMu A n B,

K—-4 I eapuanm

1. Brmuacaure:
a) 1g0,01 - log, ‘—11 +Ine?

5 (25165 (81 | glogatBen)) 1o 5
log, 625

2. Pemmurte ypaBHeHHe:

x x
a)B-[g) -30-(5’1] +27=0;
4 2

6) log, x +6log, x +%log, x = 14.

3. Pemmute mepaBercTBO:
x+2 x+1 x
o S ] (o
3 3 : 3

6) (log, x)°— 2log, x - 3< 0.

4%, MokaXHUTe YHCIOBOE PaBEHCTBO
logy(6+/6 —15)% +log;,(6/6 +15)°= 2.

5%, BriuncanTe 3HaYeHUEe YHCAOBOTO BHIPAKEHUA

logy 3 logg 5
()" (f3)""
6*. Pemure ypaBHEeHHE (ﬁ -1+ (ﬁ +1)*-2=0.

7.* HekoTopoe YHCJIO feTajieil TOKaph ZOJAKeH 00TOYHTh K Ha-
MEUYEeHHOMY CPOKY. 3a 6 9 OH BHIIOMHMA TPH Y€TBEPTH 3a-
. BAHHA, & OCTAJbHBIE JeTAJH OOTOUYMUI €r¢ YUeHUK, KOTO-
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phlii o6Taunsaji Ha 6 gerakeil B wac MeHbINE, YeM TOKAPb.
B pesynwrrare 3afganue 6m1I0 BHOoJHeHO Ha 1 4 20 Mux
033Ke HaMeYeHHOTo cpora. CKONBKO geTasteil ofroumian
TOKAPh M €T0 YIYeHHK BMecTe?

K—4 IV sapuanm

1.

4%

5%,

6%,
T*.

Briuuncanre:
1 4,
a)1g0,1-log, ry +Ine”;
J5- 7
(16'84(+3-1) . glogs (VE+1y 150, 14

o)
log, 64

Pemure ypapHeHMe:

4 X
a) 27-[3} - 30-(3] +8=0;
9 3

6) log; x +4log, x +6log,, x =10.

PemnaTe HepABSHCTEO:

x+2 x+1 x
ST T
2 2 2
6) (log, x)%+ 2log,x-3<0.

JlokaXXure YHCIOBOE PABEHCTBO
log, (4,6 — 10)%+ log 4 (4,6 +10)° = 2.

BrraucanTe 3HAYCHHAE YHUCA0BOTO BRIDAKEHHA

logs, 3 logx 2
(43)"%: (8)"
Pewrnre ypasaerue (2 — J§)‘ +(2+ ﬁ)" -2=0.

HexkoTopoe 9uCH0 geTaliel TOKApPhb JOJKeH 00TOYHTh K HA-
MeUeHHOMY CPOKY. 3a 4 4 OH BHIIOJHHJ ABe TPETH 3aja-
HHA, A OCTAJbHEIC AETAJH OOTOYHJ €TI0 YUeHMK, KOTOpPhIH
o6TaunBAl Ha 5 AeTasell B YAC MeHbIIIe, YeM ToKaphb. B pe-
3yJAbTATE 3aAaHUe OBINO BHMOOJMHeHO HAa 1 u 15 MuH moaxe
HaMeyeHHOro cpoka. CKOABKO KerTaneil ofTOYHMIM TOKAph
H ero y4eHWK BMecTe?
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K-5 I eapuanm

1. Brlumcaure:

2) /3 8in 60° + cos 60° sin 30° — tg 45° ctg 135° + ctg 90°

6) cos — ~ /2 8in = + L

) cos o gin , J§ tg 3
2. YupoctHTe BHIpAdKeHHe:
(1 — coao)(1 + cosa)
a) ,
sing

6) sin(2n + o) + cos(n + o) + sin (—) + cos (—t).

3. Bruucawure:

a) (sina +cos 0:)2 —2sincacoso;
6) tg o +ctg o, ecnu sinocoso = 0,4,

4. Haidigure Bce TakMe YIIeI O, ANA KAMKAOIO U3 KOTOPRIX BhI-
IOJHAETCA PABEHCTBO:
J2

V3,

a) sino = ~—; 6) cosa = — 1=}
) p ) 5

B) tgo. = ,/5; r)ctgo =-1.

5%, BrymcauTe:
a) tgzot +ctgla, ecnn tga +etgo = 8;
3sina — 4coso

5sinc + 6ecosa’

TaEnn ne Z;

ecan tgo = —3.

6%*. BerupciauTe arcsin g — arccos 0 + m— .
arcctgg

7*. B mpomaoM TOAY B I'OpoACKO# ayMe sacezanm 50 memyra-
TOB OT ABYX HApPTHIl U § HesaBUCHUMBIX Aenyraros. Ilocne
BEIOOPOB B 3TOM rojay ofiljee 9HCIO0 AeMYTATOBR He H3Me-
HUJIOCE, HO YHCJIO REOYTATOB MepBOil DAPTHH YBEeJIHMUHJIOCE
#Ha 10%, uucno genyraToOB BTOPOH IapTHM YMEHBIIHIOCH
na 10%, 9UCcA0 HE3ABHCHMEIX AENYTATOB YBEIUYUJIOCH
Ha 1. CKOMBKO AeNYTATOB OT KaskAoH M3 3THUX mapTuii ua-

OpaHO B I'OpPOACKYIO AYMY B 5TOM Iogy?

K-5 II éapuanm

1. Briumciure:
a) JE 8in 45° — cos 30° sin 60° + ctg 45° tg 135° — tg 0°;

6) sin§+J§cosE - ﬁctgg.
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3.

o5*,

6*.

T*.

YHupocTHTe BHIpajKeHue:

a) (1-sino)(l + sinu)’ o # k4 +1n, ne Z;
cOS5 0 2
6) sin(m + o)+ cos (2n + o) - sin(~a) — cos (—0).

Briuucanre:
a) (sino — cos o)’ + 2sina cos o
6) tgo +ctgo, ecnu sinacosax = 0,2,

HaiiaAuTe BCe TAKHE YIAEI O, AAA KAMKIOTO U3 KOTOPEIX BRI-
MOJIHRAETCA PABCHCTEO:

a) sma———z; 0) cosa-%
B) tga-—-J_ ryctga =1,
Bruluncanre:

a) tg? o +etg?o, ecan tgo - ctga = —3;
6sino + Beoso

, ecaH tgo = 3.

4sino — 3cos
BriauncanTte arcsin 0 — arccos [2_ S :
2 arcctgﬁ

B pnapcuoHare B HpOmIOM TOAY OTARIXAAA 700 My:R9IuH
¥ xeHmuH # 100 aereii. B aToM roay 4YHcJI0 MYKYHH
yMeHbIIWJIOCE HA 10 %, a YHCIO JHEeHIIHH YBeANYRIOCh
Ha 10%, yucno aereil yreamumaocs Ha 10. B pesynsrare
obmee YHCAO OTABIXAIIINX HE H3MEHHJI0Ch. CHKOIBKO
MYYMH ¥ CKOJLKO JXEHHIMH OTAHLIXAJO B IDaHCHOHATE
B 3TOM roay?

K-5 IIl éapuanm

BriuucanTe:
a) 8in 30° + /6 cos 45° 5in 60° — tg 30° ctg 150° + ctg 45°;

6)cos——ﬁs1n +J_tg—

YupocTHTe BHIpaMXeHHe:
(1 - cosa){l + cosq)

sin%(-a)
6) sin(3n + &) +cos(n — @) — sin(—a) +cos(—a).

, OO xRN, ne Z;
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5%,

6%,

T*.

Briuncanre:

.2 2 2 2 2 ..
a) (8in” o — cos” )" + 4 sin” o cos® o;
6) tgo +ctgo, ecau sinocoso = 0,3.

Haitaure Bce Takue Yriw o, A4 KAKAOTO U3 KOTODPEIX BHI-
MOJMHAETCA PABEHCTBO:
Jz

55,

a) sino. = — ¥+—; 6) cosot = ~—;
2 2
B) tgo = Jf; r) ctga:—ﬁ.
Brrancianre:
a) tgZo +ctgla, ecam tgo +etgo = 4;
2 . 1

6)1-—, ecan cosO — sino = - =,

tgo + cigo 3

E

arcctg(—+/3)

HeroTopoe paccrodHHe NAAHHPOBANH IpPOeXaATH € ITOCTO-
AHHON CKOPOCTRIO, & Npoexanu paccrosinue Ha 40% Gonb-
mee U co ckopocThsio Ha 60% Ooarmeit. Ha ckoanko npo-
LIIeHTOB BpeMA ABHKEHMA OKAa3AJOCh MEHLINE 3alJaHUpO-
BAHHOIO?

J3

Bruucaure arcsinl — arcecos — —

K—-5 IV eapuaum

Brruucianre:
a) cos 60° - \/E cos 30° sin 45° + ctg 30° tg150° — tg 45°;

. 3an n
6 T rJ2cosZ — [3ctg .
} sin p J_ c 1 g 3
VnpocTHTe BHEIPAKECHNE:
(1 - sino)(l + sina)
a) %
cos“(—o)
6) sin(n — o) + cos 8x + o) + sin{(—a) + cos(—a).

,a;&%+ﬂ:n,nez;

Breruncanre:
a) (cos? o — sin? a)2+ 4 sin® acos? o
6) tga +ctgo, ecnm sinxcosao = 0,6.
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4. HaiiznTe BCe TAKHEe YIVIH ¢, AJA KAMKAOI0 H3 KOTOPEIX BhI-
NoJBAETCA PABEHCTBO:
2
a) sina=£; 0) cosOL:—l;
2 2
3
B) tga=—€; r) ctga=J§.
b%*, Bruncaure:
a) tg?a +etg?a, ecan tgo - ctgo = —4;
6)1 +—2-—, ecJH coso + sino = }-
tgo +ctgoa 3
. tg(—./3
6*, Brrumcnure arcsin ?3 —arccosl + —a—rii(—-‘f?;—.
arcctg (——)
3
T*, HekoTopoe pacCTOAHHE NJAHHPOBAJIHM IPOEXATH C NOCTO-
SIHHON CKOPOCTEBIO, a mpoexaju paccroaaue Ha 40% 60ab-
IIee M CO CKOpPOCThLIO HA 75% Gomapmeit. Ha ckoasko mpo-
IeHTOR BPeMsl ABH)KEHHs OKA3AJIOCE MEHLIe 3alJIaEUPO-
BAHHOTO?
K—-6 I sapuanm
1. ¥YopoctuTe BHparkeHHe:
a) cos(o +B) +2sina sinf, eciu a — B = x;
sin(n — o) cos (g - 0:)
6) sina + ,a#n—;,neZ.
tz(n + o) ctg [%TE - a}
2. Briuucaure sin 2004° cos1974° — sin1974° cos 2004°.
3. HssecTHO, 4TO Sina = (,8, —-125 <oa<m
Breiuncanre: a) cosa; 6) sin20;  B) cos 2.
4. IlocrpoiiTe rpadhux dyHKOUU

y = cos Txcosbx + sin Tx sin 6.
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5%, Buruncaure cos 5°— 2 sin 25° 8in 20°,

6*. JlokaskATe CIIPaBeATHBOCTL PABEHCTRA

7*. Tlenmrexon BHmes B3 ropofa A B ropoa B. Yepes uac nocne
9TOT0 HABCTpPedY €My BEHEXaJl BeJOCHMIIEAUCT U3 ropoia B
B ropos, A. Yepes 2 u mocJie CBOEr0o BhI€3/[a BeJIOCHOETHUCT
BCTPETUJICA ¢ MEMIeX0H0M, a depea 1 u mocsie BCTpeuYn mpH-
6n1s B ropos A. CKOIBLKO BpeMeHH OLII B OyTH nmemexoa?

cos8 44° cos16° — cos 59°¢c0s 31° = i

K—6 Il sapuanm

2.
3.

4.

YnpocTuTe BHIpAyKeHHe:

a) sin{o. — ) + 2s8inB cosa, ecaun o +B = x;

sin [—15 + & |eos(n — o)
, O F
ctg(mT — o) tg[%ﬁ - a]

Briuncante cos 2005° cos1960° + 8in 1960° sin 2005°.

nn

6) cos® o + 5 e Z.

HzBecTHO, 9TO cosa = —0,6, % <o < =m.
Briamcanre: a) sino; 6) sin20; B) cos 20
IlocTpoiiTe rpaduk pyHKOMKA

¢y = sin Txcos 6x — sin6x cos Tx.

5*, BeraucauTe sinl10° + 2 sin 25° cos 856°.

6*. MoxaxxuTe cripaBeAJHBOCTL PABEHCTEA

7*. Benocunegucr Bhlexaj u3 ropoaa A B ropoj B. Yepes uac
TIOCJIE BTOrO HARCTPEYY €My BhIeXaJ MOTOLMKJIHCT U3 ropo-
Ja B B ropox A. Yepea uac mocje CBOero BEIe3a MOTOIMHK-
JHCT BCTDETHJICHA C BeJIOCHNIeAWCTOM, a depes 0,5 u mocie
peTpeun npubhin B ropol A. CKOALKO BpeMeHH ObLT B Oy TH

8in51°cos 39° — s8in 21°¢cos 9° = i

BEJIOCUTICUCT?
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K—6 III eapuanm

1.

5%,
Li

T*.

YopocTuTe BHpaKeHHe:
a) cos{a — ) — 2sina sinf, ecrm o + B = =;

cos(m — o) sin I _«a

6) cos®a — ,ui-’fzi,neZ.
ctgi(m + ) tg[%‘—a]

Brraucaute (sin 68° + cos 38°)° + (sin 38° — cos 68 o).

Ha3BecTHO, 9TO COSOL = ~ _1§3-’ n<a< -3—215

Brraucanre: a) sino; 6) sin2a; B) cos 2a.

ITocTpoiiTe rpadbuk pyHKIIUN _

_ sin83xcos2x — sin2xcos3x
cos3xcos2x + sin 3x sin 2x

y

BrruncaunTte 208 37° cos 23° — sin 76°.

HokaxHTe cIpaBeANMBOCTh PABEHCTBA

T 2n 4n 1
CO8 — CO8 — €08 — = — —,
7 T T 8
BenocHueincT X MOTOOMKJIHNCT OAHOBDEMEHHO OTIPABH-
JNHCh HABCTPeYY APYr apyry ua ropoaoB A u B. Ilociue
BCTPEYH MOTOIIMKJHCT OpUOEIA B ropod B yepes 1 1, a Be-
JocCHIIeAUCT mpulnia B ropod A uepe3s 9 u. Bo ckoapko
pPa3 CKOpOCTh MOTOIHMKJINCTa OOJBINE CKOPOCTH BeJIOCHIIe-
xacta?

K-6 IV sapuanm

YupocTuTe BRIpAYKeHUE:
a) sin(o. +B) - 2sinf cosa, ecan o — P =

cos[E +a] sin(wn - a)
6) sinq — — 2

, aa&%,nez.

tg(n - a)ctg (%E + a]
Brruncaure (cos 32° + cos 28°)° + (sin 32° - sin 28°)2
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3. HasectTno, uro sing = — %, 3z <o < 2nm,

2
Brruncaure: a) coso; 6) sin2a; B) cos 20
4. IlocrpoiiTe rpadpur QpyHrRIAU
_cosd4xcos3x +sindxsin3x
"~ sindxcos8x — gin3xcos dx

5%, Briuncaure 2sin 34°sin 26° - sin 82°.

6*. [loramunTe CIIpaReINBOCTL PABEHCTBA

cos =~ cos 2z cos a= _ l.
9 9 9 8
7*. BeJoCcHIIeARCT W NemexXo] OAHOBPEMEHHO OTIPABHJIACH HA-
BCTpedy Apyr Apyry m3 ropoaoB A u B. Ilocme Berpeun
BeJIocHIIeAUCT Npubky B ropof B uepez 1 u, a nemexof
mpuiIen B ropoa A depes 4 4, Bo CKOJIBKO Pa3 CKOPOCTL Be-
AocuneaucTa GoJbIlle CKOPOCTH Nemexona?

K-7 I sapuanm

Pemrnte ypaBHenue (1—5).

; B) ctgx=—w/§.

1. a)cosx=-1; 0) sinx =

STk

2. a) sin?x +sinx — 2 = 0 6)331n2x—cosx+1=0.

3. a)sinx-cosx=0;
6) 3sin’x + 2438 sinx cos x + cos®x = 0.

4%, a) sinx =-0,5; ©O0)cosx = %; B) tgx = -38.

8* a) sinx +cosx=1; 6) 2¢cos®x +sindx = 1.

6%. Pemmure HepaBeHCTRO:
a) sinx < 0,5; 6) cosx > 0,5; B) tgx < -3.

7*. Ua ropoaa A B ropox B Beimen nemexon. Yepes 3 4 mocie
ero BRIXOJa N3 ropojga A B ropox B Brlexas BeIOCHIIEIHCT,
a eme Jepes 4ac BCJed 3a HMM BhIeXas MOTOLMKIANCT. Bee
VIACTHMKHN ABHCAJINCh DABHOMEPHO X B KAKOW-TO MOMEHT
BPEMeHH OKA3aJMCch B OZHOH Touke Mapmpyra. MoTomuk-
aucer Npu6ea B ropon B Ha 2 4 paHbIle BeJXOCHIIEAMCTA.
Yepea CKOMBKO HACOB TMOCJAE BENOCHUIIEAHCTA NeIIexXon IpHu-
mea B ropox B?
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K—-7 Il é6apuanm

Pemure ypasreHue (1—35).

1. a)sinx=-1; 5)cosx=—‘(2-#2_-; B) tgx=-«/§.
2. a)coszx~cosx—2=0; 6) 3cos®x — 2sinx +2 = 0.

3. a)sinx+cosx=0;

6) 3sin®x — 243 sin x cos x + cos®

x =40
4%, a) cos x = —0,5; 6) sinx = %; 8) tgx = 2.

b*. a)sinx—cosx=1; 0) 2cos®x — sindx = 1.

6*. PeilinTe HepaBeHCTBO!
a) sinx > 0,5; 6) cosx < 0,5; B) tgx # —3.

Hs3 ropoma A B ropoa B seimten mertexon. Yepes 3 4 nocne
ero BEIX0Ja M3 ropoga A B ropojg B Bblexan BeJIOCHIEANCT,
a eme vyepea 2 4 BCJej 3a HUM BhleXaJ MOTOOMKJANCT. Bee
VYACTHUKH ABUTAJINCE PABHOMEPHO M B KAKOH-TO MOMEHT
BpeMeHH OKA3aJHUCh B OAHOH TOYKe Mapmpyra. Berocume-
AucT npubelI B ropof B Ha 1 4 paHbire nemexopa., Yepes
CKOJILKO YACOB I[MOCJIeé MOTOI[MKJIHMCTA BeJOCHIEAHCT NpH-
exan B ropoa B?

T

K—-7 III eaapuanm

Pemnre ypapHeHune (1—=5).

1. a)cosx=1; 6) sinx = él-; B) ctgx=-—?.
2. a) 2sinx +sinx—1= 0; 6) 3cos?x - sinx+1=0.
3. a) V3 sinx —cosx = 0;

6) sinx +2+/3 sin xcos x + 3cos’x = 0.
4* a) sinx = -0,6: 6) cosx = %; B) tgx = —4.
5*. a) sinx+cosx=-1; 6)cosdx— cosx =1
6*. PemuTe HepaBeHCTBO:

a) sinx > -0,5; 6)cosx <-0,5; B)tgx=>2.
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7.

H3 ropoaa A B ropoa B enimen nemexoz. Yepes HeKoTopoe
BpPEMJA MOCJe BLIXORA NellexoAa M3 ropoxa B B ropoa A
BEIEXAJ BEJIOCHIEANCT, A ele YepPes ZaC BCAek 3a HUM BRI-
exaJy MoronuxaucT., Bece y9aCTHHKHM ZBMralHCh DABHOMED-
HO M BCTPeTHIHNCE B OofHO# Touke mapmpyra. Ilemmexopn
npuines B ropog B uepes 6 1 nmocne BrIe3Za MOTOIMKJIACTA,
a MOTOLUMKINCT HpHOKI B ropoa A depes 4 4 mocjie BHXO-
Aa meIrexofa U3 ropoaa A. Yepes CKOJBKO YACOE MI0CJe
MOTOHHMKJUCTA BEJOCHIEZUCT NPpHOHA B ropox A?

K-—-7 IV sapuanm

Pemrnre ypaenenue (1—5).

1.

2.
3.

4%,

5%.
6%,

T,

73
3 -

a)sinx=1; 6)cosx=%; B) tgx = -

a) 2coszx—cosx—l=0; 6) 8sin’x — 2cosx +2= 0.

a) V3 sinx +cosx = 0;
6) gin®x — 2J§ sinxcos x + 3cos®x = 0.

a) cosx = -0,T; 0) sinx = i; B) tgx =05

a) sinx -cosx=-1; 6)cosdx — sinx = L

Pemure mepapencrso:
a) sinx < -0,5; 6) cosx > —-0,5; B) tgx < 2.

Hs ropoza A B ropoa B BeinIes neimexoi. Yepes HeKoTOpOe
BpeMa Noche BRIXOAA Oemiexofa M3 ropoia B B ropoa A
BEIEXON BeJlocHneauct. Yepes yac mocye BHIXO0Ja IeIIeX0-
Aa BCJIEX 3a HHM BBIeXaJl MOTOIHMKJIHMCT. Bce yUacTHHKH
ABHTAJNCh DABHOMEPHO H BCTPETHNHMCL B ONHOH TOYKe
MapmpyTra. MoTtouurnuer npubuia B ropog B uepes 3 u
nocJjie Bee3Za U3 Hero BeJOCHIeAMCTa, HO 3a 2 4 GO OpH-
6niTua nemexoga B ropox B. Yepes cKOABKO YaCOB Mmocje
BRIE3ZAa MOTOLMKJINCTA BeIOCUNeANCT NpubLin B ropox A?
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Mroroeniii Tect AnNS CGMOKOHTPONSA

I eapuanm

YACTB 1

K xampomy ns 3azagmit A1—A13 aaHo 4 oTBeTa, H3 KOTO-
PHIX TOALKC OZHH BepHHH. 1A KaXXZOTO 34aHAA 3ANHIIATE
HOMep BLHIGPAHHOrO BAMM NPABWJIBHOTQ OTBETA.

1

Al. Vnpocrure BHIpaXKeHHe i a : a_E.
1

1) 4a; 2)Va®; 3 1; 4) —.

2 1

A2, YupocruTe BEIpANKEHHe b5l— 25 _ b5,
b +5
2 2

1) -5; 2)5; 3)b5; 4)b 5,

A3. Vnpocrure Bripakexue log, 18 —log, 2 + logs 2,
1logg,2; 2)0; 3)4; 4)-logg2

x-2
A4. PemnTe HepaBeHCTBO (—;-J > l.

8
1) (5; +o0); 2) (o003 B); 3) (—oo; 1); 4) (15 +o0).

Ad. VramuTe NIPOMeKYTOK BO3pacTaHMA GYHKIMH ¥ = f(x),
sapanaoi rpadbukom (puc. 42).
1) [-3; 0} 2)[-4 3];
3)[-2; 25 4)10; 3]

A6, ¥Ynpocrure BRIpasKeHHe 4 ; L .
20032%—-00505—1. / \ g~ i=
1) 2¢os® %; 2) 2 sin? %; b ] 9 ! \:l b
3) 2; 4) 0. [ \
AY. Pemnure ypaBHenne log, x = % i
D 2)2 34 442
2 Pnc. 42
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A8. VYKamHuTe NPOMEXKYTOK, KOTODOMY NPHHAANCIKUAT KOPeHh
ypaBHenus log,(x — 2) = 3.
1) (10; 13); 2) (9; 13); 3) (5; 7); 4)(7; 9).
x-1
x+1
1) (—oo; —1) U [1; +0c0); 2) (~oo; =1 U (1; +o0);
3) (—o0; =) U (1; +c0); 4) (-1; 1]

A10. Pemnre HepaseHeTso 9* € %

1) [-0,5; +o0);  2) (—o0; —0,5];
3) [-2; +o0); 4) (—o0; —2).

AY9. Ha#ianre o6racTe oupegencHun GyEKOUM [ =

A11l. Penmure sepasercrso 2%+ 2 + 2% > 20,
1) (=03 2);  2) (—o0; 2];  3) (25 +00);  4) [2; +00).
Al2. HaiiauTe Opou3BeeHNEe KOPDHEH YDABHEHHA
lg2x-3lgx-10=0.
1
1) 10; 2) -10; 3) —— 4) 1000.
) ) ) 000 )

A13. Pemure ypaBEenue 2¢0s’x — 3sinx = 0.
1) (-)™*? -% +nm, me Z; 2) ()" -% +2rxm, me Z;

3)i§+2n:m, me Z; 4)(—1)"'-%+nm,mez.

YACTHB II
K xaxnaomy ua sagasuit B1—B7 yvkaxuTe monydaeHHEIH
B&MH OTBET (TOJNBKO YHCJIO). '
_ 1
6-2°-11 4°-3

Bl. Hafizute cymMy kopHeit ypaBHeHUA

B2, Haitiqute HauGonblee uenoe pellreHNe HEPABEHCTBA

logo's(x + 1)
log, ; 100 —log, , 9

BS. Buramemare (37 - 42)(Y7 +¥2)(/7 + 2 - §14).
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B4. Crxonexo KopHeil ypapHeHHA sinx +cosx = V2 npaHAT-
JeXHAT OTpe3Ky [—n; 2n]?

B5. Ha copeBHOBaHHAX MO KONBLEBOM TPACCE MEPBHIM JIBIK-
HAK OPOXOINJ KPYr HA 2 MHH OLICTpee BTOPOro # uepes
yac 060THAT ero Ha Leablil Kpyr. 3a CKONBKO MHHYT Iep-
BHIH JBIKHHUK IPOXOANJ OJAUH Kpyr?

B6. Brigucanre sin [g +a], eCJH sing = ? nd<a< %

1+ cos 20 — sin 20

COSCI.'l'COS(—:"l'CL]

B7. Hafignre sEATeHHe BHIpAXKeHHA , €CJIH

cCoso = _lo
2

Il eapuanm

JYACTB 1

K kaxxpomy mns saganuii Al—A13 naso 4 orsera, H3 KOTO-
PBIX TOJLKO OAWH BepHBLIA. A KaMAOro 3afaHAH 3ANOWIINTE
HOMep BLIOPAHHOTO BAMY NPABHUJILHOTO OTBETA.

1

Al. Vnpocrute Bhpaxcenue 3/b : b S,

1)71;; 2) 85 3)b; 4) -.%

A2. Vopoctute BHIpaskenne —— — a3,

2 1
as—4
1

asd — 2
2 _2
1)-2; 2)a3; 3)2; 4)a 3.

A3. Vnpocrure Beipaxcenne log, 48 ~log, 3+ 686 5

1)9; 2)7; 3)log,3; 4)-log, 3.

x-3
A4, Pemnrure HEPARCHCTBO [%] < %

1} (=o0; 5); 2) (15 +00); 3) (—o0; —1); 4) (5; +00).
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AS.

AS.

AT,

A9.

Al10.

All.

Al2,

Al3.

152

VHKaKHTe NPOMEXKYTOK BO3PAC- i“
TaAns QyHKOuua y = f(x), 3a-
narHOM rpadmxoM (puc. 43). \ I
1) (-3; 0]; 2) [-2; 2); ju=rx)
3) [-4 4]; 4) [0; 3].
-3 o 1] 3 ¥

VupocTtruTe BHIpa)keHne \ ]

23'1112%+cosa—1. \_i Y
1) 2c082 %; 2) 2sin? &; 4

2 2 Puc. 43

3) 0; 4) 2.

Pemmure ypaenenne log, x = —1.

DB 23 325 4) %

VKaKHUTe NIPpOMEXKYTOK, KOTOPOMY NPHHAAJIEKAT KOPEHb
ypasaenna log (x +1) = 2.

1} (7; 9); 2) (9; 11); 3) (4; 7); 4) (6; 8).
x+1
x-1

1)} (—oo; ~1) U [1; +o0); 2) (—oo; - U (1; +o0);
8) (—oo; —1]U (1; +o0); 4) [-1; 1).

Haiigure o6xacTs onmpenenesuus GyHKIUN y =

PemmTe HepaseHcTBO 4% > 8.

1) [1’5; +°°); 2) (—o0; 1’5];
3) [6; +oc)s 4) (-o0; 6].

Pemnrte HepaseHcTBo 3%+ % — 3% < 24,
1) (—o0; -1); 2} (—o0; 1); 3) (-1; +oa);  4) (15 +o0).

HajizuTe npouaBefieHNe KOPHeH ypaBHEHMUS
1g°x+1gx-12=0.

1) -10; 2) 12; 3)-12; 4) lio.

Pemnte ypaBeerme 2sin’x — 3cosx = 0.
1) i§+21cm, me Z; 2) (—l)m-gﬂtm,me z;
3)i%+2nm,me z; 4)i§+nm,mez.



JACTH II

K xampomy us saganuit B1—B7 yxkamuTe NONYIeHHHHA
BAMH OTBET (TOJMBLKO UHCHO),

B1.

B2.

BY.

1 _ 1
5.2°-0 4°-5

Haitgnre cymmy xopmeil ypaBHeHNd

Haitaure HauGoabillee HeJoe peilleHHe HePABSHCTBA
log, ,(x + 1,5)

log, , 100 - log, , 4

(G5 - /27 + 416)(¢/5 - Y27 + YT0)

CKONMBKO KOpHeH ypaRHEeHHMA Sinx — cosx = -2 OpuUBag-
JERUT OTPesKy [—2n; 2r]?

<1

Broiyueaure

Ha copepHOBAHHMAX N0 KOJbLLIEBOH Tpacce HepPBLHIH Be-
JOCHNEAUCT OPOXOAHAJ KPYr Ha 5 MUH MeJJIcHHEE BTOPO-
ro U Yepes YacC OTCTAJ OT Hero Ha NeJIklid Kpyr. 3a CKoJb-
KO MHHYT BTOPOIf BeJOCHIEAMCT MPOXOAUJ OOUH Kpyr?

Briunucaure cos [g +a} ecJHu sing = -;— mnl<o< g

1-cos2¢ + 5in 2a
coso — sin(2x —a)’

Halizure 3HaueHNe BHIPAXKEHHUS eCcnn

. 1
smo = ——,
2



OTBETHI K KOHTPONbHbIM pabotam

K—1. I map. L 5. 2.-12. 3. a) (~00; ~2) U(2; 3); 6) (~00; ~2) U
U {5} U (6; +c0). 4. a) fa; 6) 1. 6. -2; 2. 7. 37. H pap. 1. 4. 2. -11.
n

3. a)(-o0; -3)U(Z; 4); 6)(-o0; ~2)U{4}U(5; +o0). 4. a) n(n 2y

6) g 6. -3; 8. 7. 92. III sap. 1. % 2. —14. 3. a) (~o0; —3) U (=1; 2);

6) (~o0; —4)U{2}U(5; +0). 4.8)—=—; 6)1 6.1; —3. 7.879.
n+2 2

IV sap. 1. % 2, -12. 3. a)(~o0; —4) U (<1; 1); 6) (=003 -1) U {8} U
2

U (5; .4.8) ——=——;
(55 +o0) a) (n-3)n+1)

6) -g. 6. -1; 3. 7. 679.

K—2. I=ap. 1. a) a; 6) #eT; B) Aa; r) Het, 2, a) 3?; 6) %—3 b+1;
B) ?JZ—I. 3. a) 25; 6) 1000, 4, a—b. 5. 0. 6. 2. 7. 15 mun. II sap. 1. a) Her;
6) ma; B) ma; 1) Her. 2. a) 5—35@; 6)2+%4+3/2; B)3/5+1. 3. a) 25;
6) 1000. 4. x-y.5.0.6, 3. 7. 45 muu. III pap. 1. a) Jla; 6) 1a; B) HeT;
r)mer. 2. a) 5%; 6) 2 ‘3‘@ + 6, 3‘/7 ~1 3.a)s50; &) 1812
4, a- l::vg 0. 675+ S\/_]Sf%s;aa I;:snfl: 1)1 a) Het; 6) 1a: B) HeT: T} A4,
2. a) 6) ——. 3. 8) 40; 6) 2002. 4. x — y.

5.0. 6. 3 7.B3paaa
K—3. I Bap. 1. ~1-. 2, ?—. 4, -=. 5. 0,027, 6. a) ; 6)0; B) 0; r) —oco,

*

7. B 1,5 pasa. IInap.l 9 2.§ 4.1,5. 5— Ga) "6)+oo;:B)0'

) —0o. 7. B 8 pasa. III sap. 1.l.2 .4. __. 5.1 6. a)-_- 6) —co; B) 0;

r) —cc, 7. B 2 pasa. IV Bap. 1. 0,09. 2. g 4. -3.5.5.6. a) —Z’ 6) —oo}
B) 0; r) —oo. 7. B 4 pasa.
K—4. 1 pap. 1. a) 4; 6) 4, 2, a) 0; 6) 27. 3. a) (—co; 2); 6) [ﬁ, 2]. 8.1,

6.0, 7.80 kM, IIeap. 1.a)6; 6)4. 2.a)0:1; 6)4. 3.a)(—co: 1):
o) %; 16|.5.1.6.0.7. 180 xm. Il Bap. 1.3) 8;6) 2. 2. a) 1; 2; 6) 4.

3. a) (—2; +o0); 6) [0,5; 8]. 5. 1. 6. 0. 7. 12Q meraneii. IV Bap. 1. a) 5;
6} 4.2.a)1; 2;6)9. 3. a) (-2; +o0); 6) [%, 3(.5.1.86.0.7. 78 geraneii.
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K—5. I Bap. 1.a)1_1; 6)2+%, 2.8)sina; 6)0. 3.a)1; 6)2,5.

4. a) = +2nn,2?+21m, nelZ; 6):|:T+21m, nelZ; n)-—+1m, nelk

r)-:+nn, neZ. 5 a) 7; 6) % 6. 1-3. 7. 22 u 27 gemyraTtos,

IIBap.1.a -?—; o) ﬁ--2. 2.a)cos0;6)0.3.a)1;6)5. 4. a)—-’5+2nn,

34"+2:m, neZ: 6):|:3+21m, neZ; B)-§+1l:n, neZ; r)-4-+1r.n,

neZz. 5. a) 11; 6) 2 ?. 6. -1 -f. 7. 360 My:xumE u 330 xemunH.

Il Bap. 1.a)4; 6)2,5. 2.a)1; 6)0. 38.a)1; 6) 19. 4. a)-E+2nn,

—2?“+21m, nelZ 6):|: +2nn, ne Z; B)-+rm, neZ, r)-—;+nn,

neZ. 5.a) 14,5)5. s.§+g. 7.Ha 12,5%. IV Bap. 1.a)-3; 6) -1,5.

2.a)1;6)0.3.8) 1; 6) g 4. a)§+2un, §4’1+2nn, n € Z; 6) :t%"+2rm,

neZ; B)—~:—+1m, ne Z; r)%+1l:n, neZ. 5 a)18; 6)%. 6.%-1.

2
7. Ha 20%.
K—6. I sap. L. a) -1; 6) 1. 2, 0,5. 3. a) -0,6; 6) -0,98; B) 0,28,
5. iz_ﬁ 7.9 4. I sap. 1.2)0:6) 1. 2. E. 3. a) 0,8; 6) -0,96; &) -0,28.

5. ‘E’: 7.6u. IIBap. 1.a)-1;6)1. 2.8. 3. )-— g) 120, 5y 119

i i%?f 119
50 — 70B3 * lv .1. 1,6 1. 2- 3. 3- 6 __" T —
2 pasa Bap. 1. a) ) a) ) 169 B) To9’

5, —l. 7. B 2 paaa.

K—7. I Bap. 1. a)n+2rn, necZ; 6)= +21m, -:-343+21m, ne Z;

:B)--+1m, neZ. 2, a) = +21m, ne Z; 6)21m, neZ. 3. a)-+1m,
ne Z; 6)—E+1m, nEZ. 4.&)—E+21m, neZ; —-5-6-+21m,neZ;

§) tarccos % +28n, ne Z; B) arctg(-3)+nn, nc Z. 5. a) 2an, 12'- + 2xn,

nelZ; 5) +22 ——+1m,—5—+1m,nez 6. a) +211:n,13“+21m s
2 12 12 6 6

ne 2; 6) [—§+21m; £-+21m], neZ; B) [-—~;—+1tn; arctg{-3)+1|:n],

ne Z, 7. 9epea 6 4. Il Bap. 1, a)-g+2ﬂ:n. ne Z;0) :I:i-t--l-21tn, ne Z;

155



B) --;~+1m,nez.2.a)n+2nn,nez;ﬁ)§+21m,neZ.S.a)—§+n:n,
ne Z; 6) §+1m, neZz. 4. a) :l:%“+21m, ne Z; 6)(-#1)"arcsini+nn,
necZ; p)arctg2+nn, ne Z. 5. a) n+2nn, =+2nn, ncZ; 6) 1‘-+£2"-,
%Hm, f—;+nn,nez. 6. a)[%+2nn;%+2un], neZ; 6) [§+2nn;

5?“+21m], neZ; B) [arctg(—3)+1m; %+1l:n), neZ. 7. Yepes % q.

Il eap. 1. a) 2nn, ne Z; 6)%+21m, neZ;%-l-Z:m, ne Z;n) —g-l-rm,
neZ. 2. a)—§+21m; 1E:-+21|:n; 5?“+2ﬂ:n, nelZ; 6)1;-+21m, neZ.
3.&)%+1|:n,nez; 6) -1:;-+1m,nez.4. a) (-1)**'arcsin 0,6+ ntn, n e Z;

6):|:arccos§+21l:n, neZ; B)-arcigd+nn, neZ. 5.a)-n+2nn,

—-E+21m, neZ: 6)§+ nn, ne Z. 6. a) (—g-+21m; 1—“+2m], neZ;

0) (23—“+21m; -;—"+21m], ne Z; B) [arctg2+ nn; §+ rm], ne Z.7. Ye-
pea—:—lq. IV Bap. 1. a) 12'-+2rm, neZ; 6) :l:l:;-+21m, ne Z; B) —%Hrm,
neZ. 2. a) :I:%+21l:n, 2nrn,neZ;6)2nn,ne Z. 3. a) —§+1rm, ne Z;
6) -'3—': +nn, ne Z. 4.a) tarccos(—0,7) + 2xn, ne Z; 6) (-1)" arcsini + nn,
ne Z; 8) arctgh +nn, ne Z. 5. a) 2nn, —~+2nn, ne Z; 6) xn, ne Z.

6. 8) (—%4-21:11, —g-I-ZIm], ne Z; 6) (—%+21m; gE-:-E+21l:n], nelZ;

B) [~§+m; arctg2+xn|, neZ. 7. Yepes 1,5 1.
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