OTPACNEBARA Marematuka. 11 kiaacc.
. ONUMNUALA Bapuanrt-41
LR LIKONBHWKOB

3ananme 1. (5 6ayuioB) Haiitu 3HaueHue Beipaxkenuss A mipu x = 0,2019, eciu
A 33811745 +3/38-1745
30+3x)+ Vx(3+ x) - 3Vx(3+ x) - (1+3x)
Pemenue.
Hcnonb3syem popmyisi (@ + b)3 =a® +3a%b +3ab? £ b®, torma 3/38+17./5 = (a + b)3 :
+3a%h+b*® =+175,
a® +3ab” =38.

CocTaBuM CHCTEMY TSI OTIpe/ICICHHs a U b : {

Pemmas kotopyto, roydaem a=2, b=+/5.

AHAJIOTUYHO, JUTSI BRIPOXKCHHUS 3{/7: (1+ SX) + \/;(3 + X) = (a + b)3 , TIOJTydaeM a = \/; , b=1.
[ToxcTaBiisieM B HCXOAHOE BBIPAXKCHHE

_ 3/38+1745 +¥38-17+5 _2+5+2-45 _
3J@+3%)+ Vx(3+x)-YVx(@B+x) -1 +3x) VX+1-x+1

2

OtBer. A=2.

Bapanme 2. (10 Gamnos) Ilycte X; u X, — kopuu ypasuenus f(X)=A, a X3 u X,— KopHu
ypasuenuss Q(X) = B. WseectHo, 4YTO mOCIENOBATENBHOCTH X;, X,, X3, X, SBISAETCS
reOMETPHYECKOIi Iporpeccreil, Bee WieHbl KOTOpOi mosnoxkutenbhbl. Haiitn snauenns A u B | ecnu
f(x) =4x—x%, g(x) =36x—x.

Pemrenmue.

ITo ycnosuto 3amaun T (X) =4x — X2,

f(X)=A,1e dx—x2=4,
x2 —4x+ A=0 1)
Ananornano, §(X)= 36x — x2 ,
g(X)=B, t.e. 36x—x> =8B,
x? —36x+B=0. @)
I3BeCTHO, 4TO X; M X, KOPHH ypaBHeHus x> —4x+ A =0, Torna no teopeme Buera momyunm: X, -x, = 4,

X +Xy =4. AHanoruyHO, X3 W X4 KOPHU ypaBHEHUS x?—36x+B=0, Torma mo Teopeme Buera:

X3:X4 =B, x3+x,=36.



XXy = A4,

X1 + Xo = 4,
CoctaBUM CUCTEMY ypaBHCHI/II‘/'I:

X3 Xy = B,

X3+X4 = 36.

[TockonpKy MOCIEA0OBATENBHOCTh X7 X, X3, Xy sABJIAETCA F€OMETPHYECKOH Iporpeccueil, To mo CBOMCTBY
) )

reoMeTpUYecKOoi IPOrpeccruu 3aruieM:

_ _ 2 _ 3
Xo =X1°Q, X3 =x1-9Q7, x4 =x1-Q".

IToncraBuM 3HaY€HUS B CUCTEMY YPaBHEHMUIA:
Xy - xp Q= 4,
X, +x,-Q=4,

X092 x-q° =B,

[Momenum paBercTBo (4) Ha (2):

x;(1+0q)

x,9%(L+0) _36

0 q=4, M
xnA+q)=4, (2
x’q° =B (3)

x;:q°(1+0q)=36. (4)

2-9,q=3

(mpu § = —3 moNy4aroTCs OTPUIATENBHBIE UICHBI TIPOrPECCHH ).

13 (2) monyunm x1=1, u3 (1) nonyunm 4 =3, a u3 (3) nonyuum B = 3° =243,

OtBer. A=3, B=243.

Bapanme 3. (15 6amnos) s GpyHKIUU y = Zsinzg HaliTH Tpou3BoaHyio 2019-ro nopsaaxka (y(?019),

Pemenne.

y'=2-2- sm— cosg %_sinx,
y’ —cosx_sm( j

y" = —sinx =sin(r +x),

yw_mw_w{?+g

Torma, y@) = sin[w + xj = sin(zog87T +

xj =sin(504- 21 + 1+ 2x) = —sin 2x..

OTtBeT: y(

2019) _ _sinx.



3ananue 4. (20 6amnoB) Pemuth ypaBHeHHE

\/ x 1 \/ 1 \/ X
COS—— —— +,/COSX—— = _[COS—— +COSX —1.
2018 2 2 2018

Pemrenmne.

O/13: cosi—izo u cosx—lzo, COSL-FCOSX—].ZO.
2018 2 2

Bo3Beném 00e yacTu ypaBHEHUs B KBaJpaT U yIIPOCTUM

X 1 X 1 1 1 X
COS————+2,/C0S—— —— cosx—z +C0SX—— = COS——+CO0SX—1,

2018 2 2018 2 2 2018

\/ x 1 \/ 1

C0S—— ——,[cosx—— =0,

2018 2 2

IT : cosi—i—o cosx—l—o

OJIydaeM JiBa ciydas: 2018 2 150054 > .

X

P cOS———— =

aCCMOTpPHUM IIEPBOE ypaBHEHHE 2018 2
L:iz-i-ZTck,k ez,
2018 3

X =i(673n—gj+4036rck,k cZ.

1 1
Bce »Tu 3HaueHus He YIOBIECTBOPSIIOT YCIOBUIO COSX — 5 >0, TOCKOJBKY Jiyist HUX COSX = —E .

n
PaccMoTpuM BTOpO€ ypaBHeHHE COSX — i 0, x= ig +2nk,k e Z

o X 1
Cpenu 3THX 3HAYEHUH HAJIO0 TI0100paTh TE, AT KOTOPBIX cosm3 - E >0

2nn—E£LSE+2nn,neZ,
3 2018 3

X
1< P

1
< <=—+2n,
3 2018 3

Jns L i1+2k HMEeM 2016{2n—1] < i1+2k < 201{1+2nj.
T 3 3 3 3
x 1
1) —==+2k.
T 3

2018£%+2k£2018-2n+%18,

2018-2n—637 - = -1 < ok <2018-2n+ 637+ 1 -1
3 3 3 3

2018-2n—

2-2018n—673—§£ 2k <2-2018n+673,

2018n—@—ls K £2018n+@,
2 3 2

2018n—336—%—% <k <2018n +336+% ,

2018n —336% <k <2018n+ 336% .



Tak xak k,n e Z, To nocnenHee HepaBeHCTBO PAaBHOCHIEHO HEPABEHCTBY

2018n - 336 <k <2018n + 336.

2) X - 1ok
T 3

2018-2n - 672—% < —% +2k £2018-2n+ 673—% :

Brinosnsis npeoOpa3oBaHus, OJYy4UMM HEPABEHCTBO

2018n —336% <k <2018n+ 336% .

Tak xak k,n e Z, To nocnenHee HepaBeHCTBO PAaBHOCHIIEHO HEPABEHCTBY
2018n —336 <k <2018n + 336.

T
T.o., x:i§+2nk,kez, 20181 —336<k <2010 +336, k,neZ .

T
OrBer. x=i§+2nk,keZ, 20181 -336<k <201&+336, k,neZ.

3apanme 5. (20 6amnos) B tpameumu ABCD (AD| BC) touxa M nemur mmaromams AC
nononam, a Touka K gemur cropony DC B ormomenmn 1:3 (3CK = KD). Haiitu otHomenue

momanu Tpeyronsarnka MKD x mnomamu tpaneruu ABCD |, ecmu AD = 4BC.
Pewenue.
B COOTBETCTBUM C YCIIOBHSAMHU 3a/1aU¥ BLIIOJIHUM CXEMATUYHBIN PUCYHOK.

B C

H

-
& 5 D

BricoThl Tpamenuu, MpoBEeAEHHbIE K OCHOBaHUSM, paBHbI, nmodtoMy AP=BO. 3anumem dopmyny
mowmaau it tpeyroinbHukoB ABC u ACD:

Sc =—AP-BC, Spcp ==-BO-AD==.AP-4-BC, ABC _ 2 ==,
2 2 2 S,.p 2AP-BC 4
1
ZSACD = SABC ' SABCD = SACD + SABC = ZSACD :
PaccmoTpum Tpeyronsanku CMK u MKD
JH
K



Haiinem ux riomajab:

SCMK=%MH-C]<, SMKD:%MH-KD:%MHo3CK=gMH-CK,
LMH -ck

SCMK: _1 S S
3 3’ CMK 3 MKD

Swo  SMH.CK
2
1 4

SCMD = SMKD + SCMK = SMKD +§SMKD = gSMKD'

PaccmoTpum Tpeyronbauku CMD u AMD

T Z
il
& N
Haiinem ux mioniaab:
SCMD=%DT-CM, SAMD:%DT-AMzéDT-CM, Seup =S up

SACD = SCMD + SAMD = 2SCMD-
Haitnem otHomenue momaau tpeyroiasauka MKD k minomiaau tpaneunn ABCD

SMKD — SMKD _ SMKD _ SMKD 3

5 "5 "5 4 10
ZSACD ESCMD §°§SMKD

SABCD

OTBerT. i .
10

xo+y®+28 =1
3ananme 6. (30 6amnoB) Pemuts cucreMy ypaBHEHUM
33 + 5y3 —47% =213,
Pemenne.
= 1,3.,,3.,3 - far
PaccmoTpuM BekTop a = {X Yz } Y BEKTOp b = {3,5,—4}.
Torma [a| = {x® +y® +2° =1, ‘5‘ = /9+25+16 =+/50.

CkansipHO€ NpOU3BEACHUE BEKTOPOB PAaBHO ab= |§| ‘6‘ -cosa=1-4/50-cosa, rie o - yrom Mexuay

BekTopamu a u b .
CkaJIIpHOC TPOU3BEICHHE OJTHX JKE€ BEKTOPOB, BBIPHKEHHOE Yepe3 WX KOOPIMHATHI PaBHO:
a-b=3x+5y3—47% =213,

Torma, v213= \/% -COsal, cosa = ﬂ >1.
/50

[TonyuyeHHOE MPOTUBOPEUNE NIOKA3BIBAET, YTO CUCTEMA HE UMEET PELLICHUI.
Otser. CucreMa ypaBHeHUH He MMeeT pPelIeHHUIl.



. OTPACNEBAS
) ONUMNUALA
é[ﬂl"“ LWKONBHUKOB Marematuka. 11 kiaace.

Bapuanr-42

3ananme 1. (5 6ayuioB) Haiitu 3HaueHue Beipaxkenuss A mipu x = 0,2018, eciu
N 3/2(4+3x)+ Vx(12+ x) +3/2(4+3x) - V/x (12 + X)
3261513 —3/26+1543

Pemenne.
Vcnonssyem popmynsr (a+b)® =a® +3abh +3ab? +b®, Torma 326 +15+/3 = (axb)®.
+3a%h +b* = +15,/3,
CocTaBuM CHCTEMY TS OTIpe/eneHus a u b :
a’ +3ab’ = 26.

Pemmas koTopyto, otydaem a=2, b=+/3.

AHaOTUYHO, JUTST BEIPKECHUS 3;/2(4 + 3X)ir Jx (12 + X) = (a + b)3 , monmydaem a=2, b= Jx.
[ToacrariisieM B HCXOJHOE BBIPAKCHUE

A 3/2(4+3%)+ Vx(12+ x) + 3/ 2(4 + 3x) - Vx(12+ x) _2+x+2-4x _
3261513 ~3/26 +1513 2-3+2++3

1

OtBer. A=1.

3ananue 2. (10 6autoB) [Tycte x; U X, — KopHH ypaBHeHHsT P(X)=A, a X3 U X, — KOPHU YpaBHEHUS

q(x)=B. H3BecTHO, 4YTO TOCIEIOBATENLHOCTh X, X5, X3, X4 SBISCTCS apuMETHUYCCKOU

nporpeccueii. Haiftu 3nauenus A u B, eciin p(X) =6X— X2, q(x) = 24x— x>,

Pemenue.

ITo ycnmoButo 3amauu p(X) =6X— x2, p(x)=A, T.. 6X— x> =A wmwi X°—6x+A=0. AHaJIOrHYHO,
q(x) = 24x—x2, q(X) =B, T. e. 24x—x2 =B mmm x> —24x+B=0.

N3BecTHO, 4TO X; U X, KOPHM YypaBHEHHUs x? —6x+A=0, Toraa mo Teopeme Buera [IOJIy4UM:
XXy =A, X, +x, =6 . AHaJIOTHYHO, X3 U X, KOPHHU YpaBHeHHs X’ —24x+B =0, Toraa no teopeme
Buera: x3-x4 =B, x3+x, =24.

X1°Xp = A,
. X1 +x2 = 6,
CocraBuM CUCTEMY YpaBHCHHUMU: .
X3-X4 =B,
X3+x, =24

[TockonbKy mOCIEn0BATENBHOCTD Xp X X3, X4 ABJSETCA apudmMeTHyecKoil mporpeccueid, To Mo
CBOMCTBY apu(PMETUUECKON MPOTPECCUH 3AMUIIEM:

Xo=X +d, x3=x+2d, x, =%, +3d
[ToxcraBuM 3HaYEHUS B CUCTEMY YPaBHEHUM:



xl-(x1+d)=A, xl-(x1+d)=A,

xl+x1+d:6, 2x1+d:6,

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

xp +2d +x; +3d =24 2x, +5d =24.
BeIuTeM 13 4eTBEpTOTO PaBEHCTBA BTOPOE PAaBEHCTBO: (2x; +5d) — (2%, +d) =24-6, 4d =18, d = % :

3 63
W3 BTOpOro paBeHCTBa MOIYYUM X;= 7’ U3 NIEPBOTO MOJIy4yuM A= 16’
2223
a U3 TPETHErO MOJYyINM B = ETE
OtBerT: Azg, B:%”.
16 16

Bapaunue 3. (15 6amnos) s pyHKIMH y = Zcoszg HaifTu ipousBoHyo 2018-ro nopsaka (y2°1®),

Pemienmne.

y'=2-2-cos§- —sini -lz—sinx,
2 2) 2

. T
y" =—Cc0osX = —sin| —+ X |,
2
y" =sinx = —sin(r +x),

y@ = cosx = —sin(?’?7I + xj ,

ym = —Sin((n L + X).
2
Torna,
y(2018) = —Sin(w + xj = —sin(&;’77T + x) = —sin(504- 2n+g+ x] = —sin(g + xj = —COSX.

Orser: Y218 — _cosx.




3ananue 4. (20 6amnoB) Pemuth ypaBHeHHE

Jx—ﬁ \/ X Jiﬁ
COS—— — = = |COS—— +COSX — /3 —1COSX -~ |
2019 2 2019 2

Pemrenmne.

O/13: cosi—ﬁzo u cosx—?ZO, COSW);-Q+COSX—\/§20.

2019 2
Bo3Beném 00e yacTu ypaBHEHUS B KBaJpaT U yIPOCTUM
X /3 X 3 J3 V3 X
— —— +2,/coOS———— cosx——+cosx——=cos—+cosx—J§,
2019 2 2019 2 2 2 2019
\/ X 3 \/ V3
c0S—— ——,/cosx—— =0,
2019 2 2
I1 cos X \/5 0 COSX 3 0
(0) acM 1Ba C asd. —_— = NIn —— =V,
AYHAeM Apd CIYH 2019 2 " 2
P CcoS X V3
aACCMOTpPHUM IICPBOC ABHCHHUC - =
puM TepBoe yp 2019 2
L:iE—i-ZTtk,k ez,
2019 6

X = i(336n—gj+4038nk,k ceZ .
Bce 51r 3HaUeHMS HE YIOBICTBOPSIOT YCIOBUIO COSX — 73 > 0, MOCKOJIbKY /U1t HUX COSX =0.

3 T
PaccmoTpuM BTOpoe ypaBHeHHE COSX ——— =0, X = ig +2nk,k e Z

2
. X J3
Cpenu 3THX 3HAYEHUH HAJIO0 TI0100paTh TE, AT KOTOPBIX cos—2019— E3 >0
2nn—ESLSE+2nn,n el,
6 2019 6
X
1 < _< 1 +2n,
6 2019 6
s X =+ 4 2k, uveenm 2019{2n —lj <+l 201@{1 + an .
s 6 6 6 6
x 1
1) —=—+2k
T 6
2019-2n — 2%19 < % +2k <2019-2n + %’;
2019-2n—@—l <2k < 2019-2n+@—l ,
6 6 6 6
1 1 1 1

2-2019n-336-——-— <2k <2-2019n+336+ - ——,
2 6 2 6

2019n —168% <k <£2019n +168% ,

Tak kak K,n e Z, To nocnenHee HEPaBEeHCTBO PABHOCHILHO HEPABEHCTBY
2019n—-168 <k <2019n+168.



2) X Lo
T 6

2019-2n—336—% < —%+2k <2019-2n +336+%.
Boinounnsis npeoOpas3oBaHus, OJyYUMM HEPABEHCTBO

2019n —168% <k <2019n +168% .

Tak xak k,n e Z, To nocnenHee HepaBeHCTBO PaBHOCHIEHO HEPABEHCTBY
2019n—-168 <k <2019n+168.

7T
T.o., x=ig+2nk,k €Z,2010n-168<k <2010 +168, k,ne Z.

T
OrBerT. x=ig+2nk,ke2, 201N -168<k <201 +168, k,neZ .

3aganue 5. (20 6amnos) B tpanemun ABCD (AD I BC) touka M gemnt mmaromams AC B
oTHomenun 1:3 (3A|\/| = MC), a touka K — cepemuna DC . Haiitu orHOmEHWe ruromiaam
tpeyronsarka MCK' k mmomanu tpanenun ABCD , ecmu AD = 2BC |

Pemnenmue.
B cooTBeTcTBHM ¢ YCIOBHSIMU 3a/1a4M BHITIOJTHAM CXEMATHYHBIA PUCYHOK.

B C

T — —

|

D

&

BbricoTsl Tpanenuu, NpoBeIeHHBIE K OCHOBAHUAM, paBHbI, No3ToMy AP=BO.
3anuiieM ¢opmyiy miaomaau s rpeyronbHukoB ABC u ACD:

1AF’-BC
S . 1AP BC 1 1 ABC _ 2 _ 1
ac =—AP-BC, Sacp =~ BO-AD==-AP-2.BC, = ==,
2 2 2 Saco AP -BC 2
1
ESACD = SABC’ SABCD = SACD + SABC :ESACD -

PaccmoTpum Tpeyronsanku CMK u MKD

]




Haiinem ux riomajab:

1 1 1 S ~MH -CK
Sox ==MH-CK, S, =-MH-KD=>MH CK, o 2 ~1,
2 2 2 Swo  LMH . CK
2
Sevr = Suxp Semp = Swiko + Semk = Swko + Smko = 2Swko -
PaccmoTpum Tpeyronbauku CMD u AMD
T z
~
M
D

Haiinem ux mioniaab:

:%DT-CMzéDTGAM, SAMD:%DT'AM:%SCMD’

S CMD

4

SACD = SCMD + SAMD = § SCMD :

Haitnem otHomenue momaaun tpeyroasauka MKD k mimomanu tpanenuu ABCD

1

=S
Swkp _ Swiko _ Swiko _2 " 1.
S agco §S §ﬂg 2S5yep 4
9 JACD 53 McD

OTBeT: l .
4

X104 y10 710 _q
3ananme 6. (30 6amnoB) Pemuts cucreMy ypaBHEHUMH '
—2x° +y° +52° = /315,

Pemenue.
Paccmotpum BekTop @ = {XS; y5; 25} U BEKTOP b= {— 2.1 5}.

Torma [a] =/x™ +y'® +2'° =1, ‘5‘ —J4+1+25=+/30.

CkansipHO€ NpPOU3BEAECHUE BEKTOPOB PAaBHO ab= |é| -‘6‘-C050c =1-4/30-cosa, rae o - yroa Mexamy

BekTopamu a u b .
CkasipHOEC TPOU3BEICHHE O3THUX JK€ BEKTOPOB, BBIPAKCHHOE dYepe3 WX KOOPAWHATHI DPAaBHO:

a-b=-2x°+y° +52° =/315.

Torma, v315= \/%-cosoc, cosa = V315 >1.
V30

[TonyuyeHHOE MPOTUBOPEUNE NIOKA3BIBAET, YTO CUCTEMA HE UMEET PELLICHUI.
Oteer. CucreMa ypaBHeHUI He HMeeT pelIeHH.



