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Baganme 1. (5 OGamo) Haiitm 3nauenue Beipaxenus A ecim A =COS
sina+cosa = — !

V2019
Pemenne:
[Ipeobpasyem Boipakenus A mo GpopMysam IpPUBEICHUS:

2019 i .
Azmx[ n+2a)=$ﬂ2a=2$ﬂa4ﬁ8a.
IIpeoGpazye akeHue Sin o+ Ccosa !
M BBIPAKCHU = .
peoopasy p 2019
[Tomyunm:
2
(sin a.+cosa)? =(— L J
J2019) °
sin? o, +2sin o.-coso +cos% oL = ——
2019
(sin? o.+c0s? ) + 2sin a~c05azi,
2019

1+ 2sin a-cowzi,

2019

. 1
2sina-cosoo=——--—1,
2019
: 2018
2sino-coso=——— .
2019

n 2018
Torma A=C0S| —+ 20 |=————.
2 2019

+20Lj u



X y

3apanne 2. (10 6annos) Pemuts cuctemMy ypaBHeHmit { y+1  X+1’

x2+2y+1=0.

Pemenne.
on3: x=-1, y=#-1.

XY

y+1 x+1'

x2 +2y+1=0.
PaccmotpuM niepBoe ypaBHEHHE CUCTEMBI x _ Y

y+1 x+1

3anumiem ero B Bue X(x+1)=y(y+1),

X2 +x=y?+y, x> —y?+x-y=0, (x—y)x+y+1)=0.

Otkynma x—y=0, umm x+y+1=0.
1) Eciu x—y=0, X=Y, TO Ip1 IOACTAaHOBKE X BO BTOPOE YPAaBHEHHE CUCTEMBI [10JIy4aeM ypaBHEHUE
y2+2y+1=0, r.e. y=-1, uro He yoBirerBopsier OJI3.
2) Ecin x+y+1=0, x=—y—1, TO pu NOJICTAHOBKE X BO BTOPOE YpPaBHEHHE CUCTEMBI OJTydaeM
ypaBHEHUE (— y —1)2 +2y+1=0.
y2 +4y+2=0,
Y1 =242, Y, =—2-42.
Tornma, ecnu Yy, =—2+\/E, TO X; =1—\/§; eciu Y, =—2—\/§, TO X, =1++2.
Otser. (1—\/5; —2+\/§) (1+ J2; —2—\/5).

3ananmue 3. /[Boe pabouyux BHIOJHUIN pabOTy MeHee yeM 3a 4 yaca. Eciu Obl TIEpBBIN BBITIOJIHSIT €€ B
OJIMHOYKY, OH cneian Obl paboTy Ha 6 4acoB ObICTpee, YeM OJWH TOJIBKO BTOpOHM paboumii. Kakue
3HAYEHUS MOXKET MPUHHMATh BpPEMs BBIIIOJHEHUS pPaOOThl MEPBBIM M3 pabouux, padoTaroIIM
OTIenbpHO?

Pemenne.

O6o3HauuM: A4 - Bcs paboTa,

V, - IPOM3BOUTENILHOCTD TPY/ia IIEPBOTO Paboyero,

V, - IpPOU3BOAUTENBHOCTH TPY/Ia BTOPOIO paboyero.
A

< 4,
YUTHIBAs YCIOBUS, COCTABUM CUCTEMY
A A
—=—-0.
Vi Vo
A
< 4, A< 4(vy +Vvy), ﬁ+v_2>l,
vy + Vs A A 4
A A — 1 A_A g & A A
_:__6; Vi Vs =——6.
ViV, ViV
A A 1,1t 1,1t
ITyctb — =X, — =Y. Torga cucremMa mpuMETBHA {x y 4 — 1x y 4 .
Vi V2 =y-6; y =X+6.
1
>
X+6 4

. 2
[Tocne npeoOpa3oBanuii, monyuyaeM HepaBeHCTBO X —2X—24<0. YuwureiBas, uto X >0, mosiydaem
x(0; 6). T.0., BpeMsl BHITIONHEHUS pabOThl TONBKO IEPBBHIM PAOOUMM MOKET HPUHMMATH 3HAYEHHS B
unrepsane (0; 6), T.e. MeHee 6 yacos.
OTtBer: MeHee 6 4acoB.






3anganme 4. (20 6amnos) B mapamnenorpamme ABCD nposeaena nuaronans AC. Touka O sBisercs
LIEHTPOM OKPY>KHOCTH, BnucaHHoil B TpeyroiabHuk ABC. Paccrosnust ot Ttouku O 10 TOuku A u
npsmbix AD u AC cooTBeTcTBEHHO paBHBI 5, 4 u 3. Haiitu muomans napamienorpamma ABCD.
Pemenue.

[IpoBeném nocrpoeHus U BBEAEM 0003HAUEHUS KaK [TI0KAa3aHO Ha PUCYHKE.

B M tf'
[

&)

-
A H 0D

ITycth O — 1eHTp OKPYKHOCTH, BIIMCAHHOU B TpeyronbHUK ABC.

LenTp BHHMCaHHON OKPY)KHOCTH — 3TO TOYKa mepecedeHusi OuccekTpuc, nmostomy A0, BO, CO —
OUMCCEKTPUCHI.

N3 npsimoyroawsHoro TpeyroiabHuka A OK no teopeme Iludaropa Haiiném AK:

AK =\ 40? ~OK? =/25-9 = 4.
Otpeskn OM, OL, OK paBHBI Kak paguychl BIHCAHHOW B TpeyrodbHUK ABC OKPYXHOCTH, TO €CTh
OM=0L=0K=3.
Pacemotpum tpeyronpanku ALO u AOK, o ipsimoyrosibHble, yriibl LAO u OAK paBubl, AO — obmas,
CJIeIOBATENILHO, TPEYTrOJIbHUKH paBHbI, 0TKyna AL=AK=4.
Ananornuno wu3 paseHctBa TpeyrodbHukoB COM m COK momysaem MC=CK, a w3 paBeHcTBa
tpeyroiasaukoB BOL u BOM — BL=BM.
[Tnomane Tpeyronparka ABC MOXXHO HaWTH Kak MPOW3BENICHHE paJnyca BIMCAHHON OKPYKHOCTH Ha

HOJIYIIEPUMETP:

,, AB+BCHAC o AL+LB4BM+MC+CK+AK o
2 2

- 8+ZBN;+2MC .3=3(4+BM +MC).

[Tnomane mapamuienorpaMmma paBHa IPOU3BEICHUIO BBICOTHI HA OCHOBAHUE!

S ascp = MH - BC = (MO + OH) - (BM + MC) = 7(BM + MC).
Paccmotpum Tpeyronsaukun ABC u ACD, AB paBuo CD, AD pasuo BC, yrnet ABC u ACD paBHBI.
[Tostomy momans Tpeyroibarka ABC paBHa 1oJIoBHHE TUIONIAIN TapaJiesiorpaMMa:

3(4+BM +MC):%-7(BM+MC), BM +MC =24, BC=24.

ITnomazas nmapajuienorpaMmma paBHa: Sgep = MH - BC =724 =168.
Otser. 168.



3amanue 5. (20 6amioB) I[lycth x; U x, — KopHH ypaBHenus f(X)=A, a x3 U x,— KOPHH ypaBHCHUSI
g(x) =B . M3BecTHO, YTO MOCIEIOBATEIBHOCTD X1, Xy, X3, X4 SBISACTCS FEOMETPUUYECKOM MPOTrPECCHEH,

o o 2 2
BCE WICHBI KOTOPOi nosoxkurensubl. Haiitn snavenus A u B ecnmu f(X)=4x—-x, g(X) =36x—x".

Pemrenne

[To ycnoButo 3amaun f(X) =4x — X2,

f(xX)=4,Te 4x—x>=4,
x%? —4x+A4=0 (1)
Amnasnoruuno, §(X)=36x—x2,
g(X)=B, T.e. 36x—x> =8,
x?—36x+B=0. 2
W3BeCTHO, 4TO X; M X, KOPHH ypaBHeHMs x> —4x+A=0, Torja Mo TeopeMe Buera HOJIyduM:
XX, =A, X, +x, =4. AHAOTHYHO, X3 U X, KOPHH ypaBHeHMs x° —36x+ B =0, Toraa o Teopeme
Buera: x3-x4 =B, x3 +x4 =36.

XX = A,
. xl +x2 = 4,
CocraBuM cUCTEMY YpaBHEHUM:
X3-X4 =B,
X3+X4 = 36.

ITocKonBbKYy MOCHENOBATENBHOCTE X; X, X3, X4 SBIAETCI I'€OMETPUYECKOM IPOTrPECCHEN, TO IO
1 1
CBOMCTBY r€OMETPUYECKON MPOTPECCUU 3AMUIIEM
_ _ 2 _ 3
Xy =X -0, X3 =x,-9%, x4 =x,-Q",
[ToncTaBuM 3HaYEHUS B CUCTEMY YPaBHEHUM:

XX =4, X’ =4, @

X +x-0=4, x (1+0q) =4, (2)

x-q°x-q° =B, x> -q° =B, (3)

x1:0% +x,-9° =36 %92 (1+q) =36. (4)
x,9%(L+9) _36

[Tonenum paBeHcTBO (4) Ha (2): ,q>=9,q=3

X;(1+ Q) 4
(mpu Q = —3 MOJIYYAKOTCSA OTPHUIATEIBHBIE WIEHBI IIPOTPECCHN ).

N3 (2) monmyuum x;=1, u3 (1) nonyuum A =3, a u3 (3) nonyunm B = 3° =243,
OtBer. A=3, B=243.



3aganue 6. (30 OamnoB) Haiith Bce 3Ha4YeHWs MmapamMeTpa a, HOPH KOTOPBIX YpaBHEHUE

f(x)= x*+ (a+1)x3 + (2<’i+1)X2 —(a+1)x+1 na npomexyrke (—oo; —1) uMeeT He MeHee ABYX KOPHEIL.

Pemenue.
[Ipeobpa3yem ypaBHEHUE:

x* +(@+Dx3+(2a+Dx? —(a+1)x+1=0 ‘ X2,

x? +(@+D)x+ (2a+1) —(a+1) -2+ = =0 |
X X

(xz —2+i2j+2+(a+1)[x—1j +(2a+1)=0
X X

2
(x—lj +(a+1)(x—1j +2a+3=0,
X X

BBenem HOByIO mepeMeHHyr Y = X—; — (yHKIMA, KOTOpast BO3pacTaeT Ha MPOMEXyTke (—oo; —1),

nepeMeHHasl y IpUHUMAaeT 3HaueHus Ha mpoMexyTke (—oo; 0). [ToaToMy HCXOHOE YpaBHEHHE UMEET HE
MeHee JBYX KOpHEW Ha MpoMexyTke (—oo; —1) Toraa W TOJBKO TOT/Ia, KOT/Ia TIOJYyYeHHOE ypaBHEHHE

y2+(a+1)y +2a+3=0 umeer aBa KOpHA Y1, € (=o0; 0), T.e. kOorma

a+1>0, a+1>0,
2a+3>0, 2a+3>0,
D >0; (a+1)% -4(2a+3) > 0.

Pemmm kaxki0e HEpaBEHCTBO:
1.a+1>0, a>-1;

2. 2a+3>0, a>—§;

3. (a+1)?-4(2a+3) >0,
a®+2a+1-8a—-12>0
a’?-6a-11>0,

a’?-6a-11=0,
D=(-6)?-4-(-11) =36+44=80,

:—(—6)2i@:6¢;1£:3i2£_

\\> [ LS L INXXXS
_,5//4_2}5‘5_1 VAV A A (O AV AV

)

Oteer. a>3+25.
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3ananue 1. (5 6awios) Haiitu snauenue soipakerns A, ecin A =81ctg?X u

2019t X 20187 x
cos +— |+ C0S +—|=401.
( 2 ZJ [ 2 2)

Pemenue.
[IpeoGpasyem BbIpaxkeHue 1no GopMysam NpUBEIECHUS:

2019t X 2018t x . X X
co +—|+cCo +— |=S8In——C0S—.
{ 2 2) S( 2 2) 2 2

. X X
Bo3Beznem 06e yactu BbIpaxeHHs Sin 2 —cosz =,/0,1 BO BTOPYIO CTENEHb:

(sin%—cos%)z =( 0,1)2,

sin2 X _2sin X cosX +cos? X — 041,
2 2 2 2

o X X . X X
sm2§+coszi—25|n—cos—=0,1,

1-sinx=01,
sinx=0,9.
U3 dpopmyiisl 1+ctg®x = — > TIOJIydHM ctg®x = — ——1,
SIn”™ X SIn™ X
1 100 19 19
ctgix=—-1=—"-1=" A=81ctg?x =81-===19.
908l Te s J 81

OtBer: A=19.



X+1 y+1
3aganue 2. (10 6amnoB) Pemuth cucremy ypaBHEHUN m T x+2
2x?2 —-3xy—-2y=0.
Pemenue.
O3: x#-2, y+-2.
x+1 y+1
y+2 x+2
2x% —3xy -2y =0.
N3 BTOPOrO ypaBHEHUS CUCTEMBI BBIPA3UM Y :
2x%2 —3xy -2y =0,
2x% —y(38x+2)=0,
S
Y ka2
[IpeobOpa3yem mepBoe ypaBHEHHUE CHCTEMBI
x+1 y+1
y+2 x+2'
(x+1)(x+2)=(y+1)y +2).
(x+1)(x+2)=(y+1)y+2),

= 2x?
3x+2°
2x?
Pemum nepBoe ypaBHEHHE CUCTEMBI, IOCTaBUB Y = .
3x+2
2 2
(x+1)x+2)= 2T a2 o,
3X+2 3X+2
2
(s o+ 2)= 22x? +3x+ 2Xx2+ 2x+1).
(3x+2)
2
(X+1XX+2 1_22X +3X2+2 ~0
(3x+2)
2
[Tomyuaem, yto X+1=0, unu X+2=0, nnu 1- 22X +3X2+2 =0
(3x+2)

1) Ecmu x+1=0, x=-1, T0 y=-2 - He yaoBneTBopser O/13.
2) Ecin x+2=0, T0 X=—-2 - He ynosuerBopsier O/13.

2
3) Eerm 1_22x +3x+2 ~0. To

(3x+2)? ’
(0x2 +12x+ 4)-(ax2 + 6x+4)=0,  [5x2+6x=0, x=0,
Xi_g; Xi—g; X:—g.

6
Torma, ecmm x=0, TO y=0;ecnnx:—g,To y=——.

Otser. (0;0), [—9;—9)



3aganme 3. (15 6amnoB) /IBe MaMHUCTKH, paboTasi OJHOBPEMEHHO, MOTYT IieperneyaTaTth pyKOIICh HE
MeHee, uyeM 3a 2 yaca. Ecim sxe Oyner paboTaTh TOJBKO IEpBasi MAIIMHUCTKA, TO €if moTpedyeTcsa Ha
nepeneyaTky pykomucH Ha 3 9aca MeHblIe, yeM paloTaromieil B OJWHOYKY BTOPOM MAIIMHUCTKE.
Onpenenuth, Kakue 3HAYEHUS MOXET TNPUHUMATh BpeMsl TEperneyaTkd pPYyKOIUCH BTOPOU
MAaIIMHUCTKOH, paboTarolel OTAENBHO.

Pemenue.
O6o3naunM: 4 - Bcst paboTa,

V, - IPOU3BOJUTENBHOCTD TPy IEPBOX MAIIUHHUCTKH,

V, - IPOM3BOAUTEILHOCTb TPY/a BTOPOH MAalIMHUCTKH.

A L,
YUTHBIBAs yc.]'IOBI/Iﬂ, COoCTaBUM CI/ICTeMy
A A
A_A 3
Vi Vv,
A v, v, 1
ﬁZZ, A>2(v, +V,), XlJrKSE'
1T V2
A AL 1A A 5 2a A
—=—-3 (VRA'A —=—-3
v, VY, ViV,
1 1 1
A A Syz<z,
[ycts — =X, — =Y. Torya cucremMa IpuUMeT BUJL Xy 2
Vi v X=y-3.
1 1
HckimrounB epeMeHHYI0 X W3 HEPaBEHCTBA CHCTEMBI, ITOJIyYHM HEPABEHCTBO 3 +=< 5
y- y

Tocne mpeoGpa3oBaHmii, mOTyuaeM HepaBeHCTBO Y2 —7Y+6>0. Vunrtsbas, uto Y >3, monydaem
y €[6;+0). T.0., BpeMs BbINOJNHEHHs DPAGOTH TONBKO BTOPOH MANIMHHCTKONH MOXET MPMHHMATH
3HAueHHs B HHTEpBasie [6;+00), T.€. He MeHee 6 YacoB.

OtsBer: He MeHee 6 YacoB.



3aganue 4. (20 6amnos) B tpanenun ABCD 6Gokoas cropona AB nepnenaukynsipHa oCHOBaHUIO
BC . Oxpyxuocts npoxoaut yepe3 Touku C u D u kacaercs npsmoit AB B touke E . Haiitu
paccrosiaue ot Toukd E 1o npsmoit CD, ecmu AD =8, BC =4.

Pemenne.

IIpoBeném nocTpoeHus Kak OKa3aHO Ha PUCYHKE.

—
M B E A

Paccrostaue ot Touku E no npsimoit CD — orpesok EF.

[Mponomkum croporst AB u CD 1o mepecedenus B Touke M, mpoBeném otpezok CK, mapamienbHbIit
AB.

Pacecmotpum wetsipéxyronpank ABCK: npsimast BC mapamnensna AK, npsmas AB napanienpHa npsiMoit
CK, yron BAK — mpsmoii, cnenoBatenpbHo, ABCK — mpsmoyronsnuk. Otkyma AB=KC. 3nauwr,
KD=AD-BC=8-4=4.

N3 npsimoyroseraoro Tpeyronbanka CDK @ cosZCDK = Kb _ 4

CD CD’
Paccmorpum Tpeyromsauku MCB u CKD - onm mpsmoyrosbabsie, yriiel DMA u DCK paBHBI Kak
COOTBETCTBEHHBIC YIJIbl MPHU MAPALIEIbHBIX MPSMBIX, CIEI0BATEIbHO, 3TU TPEYrOJbHUKHU MOJOOHBI:
BC _MC mc-cp.BS _ep.2_cp.
KD CD KD 4
ITo TeopeMe o KacaTenbHOI 1 cekymeii: ME2 = MD-MC = 2CD-CD = 2CD?.

Otkyna ME =+ 2CD? =CDV2.

PaccmoTpum tpeyronsuuku MEF u MAD - onu nipsimoyrosbablie, yro BMC - obuuii, ciegoBatensHo,
9TH  TPEYroJbHUKH  1oA0OHbI.  3Hauut, yrimel MEF wu  ADM  paBHel, a  3Hauwr,
cosZMEF =cos ZADM .

Haiiném EF u3 npsimoyronbnoro tpeyronsauka MEF:

EF = ME - cos£ZMEF = ME - cos ZADM = 4(';:')'5 = 4CCE)D\/§ =42,

OrtBer. 4\/§ .



3apanme 5. (20 6amioB) Ilycts x; u x, — KOpHU ypaBHeHHS P(X)=A, a X3 U X, — KOPHH ypaBHEHUS
q(x)=B. HM3BecTHO, 4YTO TOCIENOBATENBHOCTH X, X5, X3, X, SBISIETCS apuMeTHUECKOU

nporpeccueii. Haittu 3nauenus A U B, ecim p(X) =6X— X2, q(x) = 24x—x>.

Pewenne.

To yenoBuo 3amaun p(X) =6x—x2, p(x)=A, T. e. 6x—Xx> = A mm x> —6x+A=0.

Amnanornuno, q(x) =24x—x2, q(X)=B, T. e. 24x—x?> =B nm x> —24x+B=0.

H3BecTHO, 4TO X; M X, KOPHH YPAaBHCHMS x? —6x+A=0, Torza nmo Teopeme Buera HONydHM:
X X9 =A, x+x,=6.

AHAJOTHYHO, X3 M X, KODHH ypaBHEHHS X° —24x+B=0, Toraa mo Teopeme Buera: x3-x, =B,

X3 +x4 =24.
X1°Xp = A,
. X1 +x2 = 6,
CocTaBuM cucTeMy YpaBHEHHM
X3 Xy = B,
X3+x, =24

[TockonbKy mociaenoBaTeNbHOCTh X; X, X3, X4 SBISETCS apupMETHUYECKOW MpOTpeccHeil, To Mo
1 1
CBOMCTBY apu(pMeTHYECKON MPOrpeccuu 3arnuuiem:
X9 :X1+d y X3 :Xl+2d y X4 :Xl+3d
[ToncTaBuM 3HaYEHUS B CUCTEMY YPaBHEHUM:

Xl'(xl+d):A, xl-(xl+d)=A,

xl+xl+d=6, 2x1+d=6,

(%1 +2d) - (x; +3d) =B, (xy +2d)-(x; +3d)=B,’

xy +2d + x; +3d =24 2x, +5d =24.
BbIuTeM 13 4eTBEpTOrO paBEHCTBA BTOPOE PaBEHCTBO: (2x; +5d) — (2% +d) =24-6, 4d =18, d = % .

3 63 2223
W3 BTOpOro paBeHCTBA MOTYYUM X;= e U3 IEPBOTO - A= 16’ U3 TPETHETO - B = ET I
OTBeT: Azg, B= 2223.

16’ 16



3aganue 6. (30 6ayioB) HaliTu Bce 3HaueHus mapaMmeTpa a, Mpu KOTOPHIX YpaBHEHUE

x*—2x3 + (2a-5)x? + (6-2a)x+a% —2a=0 umeer POBHO TPH Pa3IMYHBIX KOPHSL.

Pemenue.
[Ipeobpa3yem ypaBHEHHE:

x* —2x3 + (2a-5)x* + (6—2a)x+a*-2a=0,

x* —2x3 + 2ax? —5x% +6x—2ax+a’ -2a=0,

(x* —2x3 +x%)+2a(x®> —x) —6(x* —x) +a> —2a=0,

(x2 =x)? +2a(x®> —=x)—6(x* —=x)+a% —2a =0,

BBenieM HOBYIO IIepeMEHHYI0 X2 — X =t , Tor/1a

t? +2at—6t+a® —2a=0,

t? +2t(a—3)+(a?—6a+9)+4a—-9=0,

t? +2t(a—-3)+(a—-3)*> =9-4a,

(t+a-3)°=9-4a,

U3 nocnenHero ypapHeHus Haiizem 1 : t=3-a++/9—4a.

OOpaTHas moJICTaHOBKA! x> —x=3-a++9-4a.
B npaBoii yacTu ypaBHEHHsI BBLACINM KBaJIparT:

xz—x:g—aJ_rZW/g—a+1—1,
4 4 4
(xz—x+£j— g—ai21/9—3+1 =0,
4 4 4
2 2
= (1 /E_a] 0.
2 4
3 [9 1 [9
Kopuu ypaBHeHusd: X, =—=x.[——a, X, =——=x.|——a.
pHHA Yp 1,2 5 4 3,4 5 4

[onyunnu 4 xopus. [lo ycnoButo 3a1aun 1Ba U3 HUX JOJKHBI COBIAIATh.
BrimosiHuM npoBepKy.

1
1) __,_1/2_ :———\/g—a, 2\/%—61——2 Her peuienwuii.
W/g— :——+,/g—a 2 =0. Her pemenuii.

4 4
3)——1/2— ———1/g—a 2 =0. Her pemenuii.

4 4
4)——,/9—a=——+\/——a 2\/g—a 2, 9 _a- 1, a=>.

4 2 V4 4 4 4
T.o0., coBnagate MOTYT TOJIBKO x=§—1/g—a x=—£+1/g—a OTKyJa a=§
. 2 V4 2 g TR ATy

OTtBer. —.



