Onnmnuana «Ilapyca Hagesxas» 2016 rog.
MMHT II ryp.

Bapmanr 1.
LIlycrs x — obmas cymma neser, Kotopas npuceonna Jinca Asrica, uepes y 0003HaUNM cymMMy

ACHET I0CTABIIYIOCA KakA0MY MHCEHKY. Torna nepsbriif AMCEROK noay4n a + %‘-‘- = Y. BTOpOi
X—=y=-2a

nonysis: 2a + = Y H T.1 N — hiif TACEHOK nonyumT: Na + x——-———("_:" i

3TH PaBEHCTBA HA M, NOIYYHM CHCTEMY:
(m=1a+x=my
2(m—=1)a+x=(m+ 1)y
Im—-1)a+x=(m+2y
nm—1)a+x=(m+n-1)y

Betuntas 13 BTOPOro ypasrenus, nepsoe, nomydacm (m — 1)a = y. [loacrasnas y s nepsoe

ypasHerue, umeem: (m — 1)a + x = m(m— 1)a, 1.e. x = (m — 1)a. A toraa

x _ (m—1)%a _

; T (m=1)a

Ho Teneph HY/HO 10Ka3aTh, 4TO BCE 0CTANBHBIC JIHCHTA TAKIKES TONYSHIH B pyOIsx

cymmy:(m = 1)a. Y3HaeM: CKOABKO NONy4Hn p-ii Jmcenok. On nonyuaer exauana (B py6msx)

pa, NOTOM M — 10 YACTH OCTATKA. ITOT OCTATOK MOJYHaeTCA BEIUHTAHHEM W3 001edt cymMMe! X,

wia (m — 1)%a, cnavana pa. satem CYMMBL, MOMYIEHHOH p — 1 nepBbIX THCAT, T.€

(p — 1)(m — 1)a. A Tax xaK OHH BCe HONYHHIH TOPOBHY, a aMerHO: m(m — 1)a. Takum

oGpasom p JHceHoK nosysaer pa + (m— 1)?a—pa— (p—1)(m - 1)a =

(m?#-m)a

= y. VMuoxaa

m— 1.

=%(pm+mz-——2m+1-—p-—pm+p+m—1)= =(m-1)a,uron

TpeGoBanock JIoKasaTh.

Orser: ykpaneno a(m — 1)? pyGneii, muest 6510 m — 1.

2. Bosesiem 06a ypasHeHns B Ksaapar u cnoxum. [Toayunm crencreue cHereMsi:

(x* + t%)(2% + y?) = 50. Tax Kak X.y.z,t — HATYPAIBHBIC YHCAA, TO ITO PABCHCTBO BO3MOKHO
x4 =5 {x2+t2 =10 {x2+t2=25 { x2+t2=2

2Z24+y:=10; (22 +y*=5; (22 +y?=2; (22 +y* = 25.

13 nepeoii cueTeMsl HaxoauM, uto mubo x = 2, t = Lanbox =1,t =2; z =3,

¥y =1,m60z = 1,y = 3. A TOr1a NOny49HM YETHIPE PEICHHA;
(2,1,1,3),(1,1,2,3),(1,3,2,1), (2,3,1,1). M 1ronsko 010 (1,1,2,3) yIOBIETBOPSET HCXOMHOM

cHCTEME.

13 BrOpoi ccreMbl Haxoum, ytox =3t =L x=1t=3;z=2,y=1; y=2,z= 1.

Toraa ucxonuoii cacreme B aToM cryuae Gyzer yrosnersopats pemenne (3,2,1,1).

AHAIOTHYHO HaxoanMm emte aBa pemerns: (4,1,3,1),(1,3,4,1).

Orser: (1,1,2,3),(3,2,1,1),(4,1,3,1),(1,3.4.1).

3. Pacemotpum ynaxmaio y(x) = In(1 + x) — ;—':—1 npu x = 0. Ouesnmio, yro y(0) = 0.

Haxomim y'(x) = -1% - ﬁ = ﬁ . Crepoparensio npu X > 0 " > 0, 3nauur y(x)

po3pacratomas Gysxus 1 nosromy In(1 + x) — ﬁ > 0. Ilonaras 8 nepasenctre x=0,1,

JIMLUB IPH: [

noxy4aem, uro In(1,1) > 11—1 OTger: nepeoe

A 4ucI10 GolibLIe BTOPOTO.

4, OnycruM 13 Toukn B nepuengukynsp BC
na Ommkaimit Seper u nyers BB = MN
(umpuna pexn). Torma, rue Ob1 Mbi He
nocTpound Mmoct M'N’ wmua nytu BN'M'A =




BN’ + N'M’ + M'A. CreoBaTesHO HY:KEO MAHHMH3HPOBATH JUTHAY 1yt BN’ + M'A, Tak

KAaK JUIMHA NOCTA NOCTOSHHA, Ho BN' = B;M’, N03TOMY HYXHO MUHHMH3HPOBATH [UTHHY

nomanoit ByM'A; enesosarensito Touka M gomina nexars na npsmoii By A, T.e. coBnacTs ¢

Toukoii M.

5. Pacemotpunm dynkmmio f(x)= cos® x +cos® 2x + cos’ 3x +cos’ 4x — 2. Dra dyrkiws

HenpepsiBHA B aMeeT 00wmi nepuon . Haxogum mynu aroif dyakumm:

I+cos2x 1+cos4x  1+cos6x  1+cos8x
2 il 2 i 2 i

€08 2x + cos4x +cosbx +cos8x =0, 2cosxcos3x+2cosTxcosx =0,

2cosx(cos3x +cos7x) =0, 4cosxcos2xcosSx = 0. Orciona umeenm:

-2=0,

T
X=—+mn
)
cosx=0 - o
cos2x=10 x=£+— k.mleZ
Sr=0 4 2
cosSxy = z. o
K= —
[ IS
. 7 llx
PacemoTpuM IIPOMEKY TOK EW , JUTHHA KOTOporo pasua 7 . Ha 31oM npomMexyTke

(yuknms f(x) MMEeT HYJIM B TOHKAX 1,1,3—:‘.,{,7—;{,3—”,9—”. Taxum 00pazsoM, MPOMEKYTOK
10 410 2 10 4 10
[%lll—g) pasjienes Ha ceMb HHTePBAJIOB, HA KAX/IOM U3 KOTOPRIX [ (x) COXpAaHseT 3HAK.

Onpenemim 36aK £(x) Ha KaKIOM H3 STHX TPOMEKYTKOB (CM. PHCYHOK HIDKE)

|
x Tz 3 9x i X
2 10 4 10 it

A TOTJI@ ¢ YHETOM NEPHOAHYHOCTH QYHKIMH f (x) orBer HMeeT BUA:
xE £+nk;3i+nk u[j—”+:ﬂc;§£+:&]u[9—”+z&;ﬁ+dc}u{£+m¥} keZ
4 10 - 10 10 2
(r+y)+x+x+y=11
.\:y(x’ +y2)+ 'y (x4 y)+2¢%y* =30
[lycts x+y=a, xy=5b. Torua:
ab+a+b=11 af ab+a+b:11® ab+a+b=11
bla® -2b)+ab? +267 =30 |ba® +b%a=30  |abla+b)=30

ab=5 ab =6 a=1 [a=5 [a=2 [a=3
HIH = no T. obparHoi Buera: - ; . =
a+b=6 a+b=35 b=5 |b=1" |b=3" [b=2

=1 _ [x+y=5 =2 =3
l) X1 ) '2) X+ ’3) X+ '4) xX+y $

=> 1o T. 00paTHOM Buera.



[TepBas cucrema pereHuit He UMeeT, T.K. ypasHeHHe x° —x+5 = 0 He UMeeT AeHCTBHTENLHBIX
5+421 S—JEJ [S—Jﬁ 5+Jﬁ]
2 X = - |. Tperss
2 2 2 2
CHCTEM4 TAK XKE HEe MMEET KOPHEH, KOPHH YeTBepTOH cHeTeMsl Oyayr (2, 1), (1, 2).
T (5+;/ﬁ’5- ;/ﬁ} [Smff,5+2;/2_l].

7. o ceoicrram Monynst (|x]| = |—x|) 3amena X Ha —X He MeHseT IAHHOTO HEPABEHCTRA.
[Toaromy o6nacTs, 3a7apaeMan JaHHEIM HEPABEHCTBOM, Oy/IeT CHMMETPHIIA OTHOCHTENLHO OCH
OY u pocrarouno Hailth nuotwans ¢urypst npu x = 0. B o6aactu x = 0 HepaBeHCTBO MOKHO

xopHe#H. Kopru sTopoii cucremsl 6yayT: (

2 2
NEPEnHecaTh B BHJAE: |x = y?l TX +y? <£2—-y.
Packprisas 3nak MoJ1ysis, Noay4HM Jse obmacTu:

¥t 2z
¥ == ¥y
=2 X 2=
I: 7 v =s[ 2
x—-—z—+x+?£2—y y+2xs2
¥ 2
iF g o) *=% ¢=>[ &%
- 2
—x+y?z+x+y?£2-y y2+y—2<0 —-2=sy=<1

Z
Crponm obnacts | 1 1l npu x = 0 ¢ yuerom Toro, 4To X = -’-;— npencrasisger rpaduk napabonst,

CHMMETPHUHKI 0THOCHTENBHO ocH OX, ¢ BEpIIHHON B Hayale KOOPIHHAT. 3HaK
NOIMOAYIILHOO BRIPAKEHNS ONpPe/IesieM M0ICTAHOBKOMH KOOPIHHAT NPOMU3BOILHON TOUKH.
Ouennano, 4ro nonydennai B obaacmu x = 0 $purypa npenctasiaser coboit Tpanewnio ABCD.

[Tromans oroif Tpanennn S Oyaer papna: -21- *3 (2 + %) = %. A TOrZa nmAoMmAank Beei GUrypsl
(cm.prc. 1) Oyxet pasHa -12—5 OtseT: {3_}]

Ay

v

Prc.1



8.3anuceiBas ypapHenue 8 Buae: /(x +a)?2 + a — a? +/(x —a)? + a — a® = 2vb, noxyamm,
HTO €CIM X — KOPEHb, T0 —Xg TAKKE KOPEHb ATOr0 ypaBHeHH:. V3 eMHCTREHHOCTH Cleyer,
uto Xg = 0. A Torna, nozpcrasnss X = 0 B ypaBHeHHe, N0YHaEM, YTO

2va=2vVbh = a =bua = 0. C yterom 371010, NIOIYUaEM YpaBHeHHe

Vx? + 2bx + b + Vx? — 2bx + b = 2vh. Moxno rosrectw R krazpar. ITogyuum:

J(x% + b)? — 4b2x?% = b — x*. CioBa BOIBOS B KBAIPAT, [IOTYSHM:

x*+ b+ 2x%b—4b*x* = b —2bx? +x* > b(b—1)x* =0 Ecru b £ 0,b # 1, T0x =0
emuHcTaenRoe pemenne. Ecm b = 0, To nomyuam x = 0, 3wagut X = 0 enuncrsennoe
pemense. M pakonen, noacrasmis b = 1, nmeem:

VX2 +2x 4+ 1+ Vx? —2x + 1 =2 = |x + 1| + |x — 1| = 2. Pemennem 5T0ro ypapHeHHs
Gyaer npoMexyTok X € [—1,1], T.e. B JaHHOM Clydae €AHHCTBEHHOCTH HET.

Orser: b € [D,1) U (1, +o0)




Oaumrmana «ITapyca Hagexas» 2016 rog.
MUWHT 11 ryp.
2 BapWaHT.

1. TMockoIsKY NpH BHINOTHEHHH BTOPOil NOMOBHHE pabOTHl MPOH3BOAMTENEHOCTE Obina B
1,5 pasa MeHblile, TO BpeMs 2aTPAueHHOe HA BTOPYIO nonosuny B 1,5 pasa Gonsiue, yen
HA NEPBYIO H 9TO A0 JHiHAH Hac paboTel, T.¢. MOIOBHHA BPCMCHH, 3aTPaueHHOrD Ha
nepByIo rnojosuHy paboTtel pasha | sacy, a 3aa49uT Bea |-ad momoBHHA [0/ GBLIA
BCTIaxana 3a 2 yaca, a Toraa BTopas MOJIOBMHA nons OkUia Beriaxada 3a 3 gaca. Orcona
Best paboTa ObLIA BEIIOJIHEHA 38 5 9ac. 3uauuT padoTa Obula Hayara B 5 yrpa. [Inomans
noas pasua: 9cot/4ac + 2 yaca + 6cor/yac * 3uaca = 36corok. Orser: navano
paboTel B 5 yTpa, NIOMALL BCONAXAHHOTO M0/A — 36 COTOK.

2. Bossoaum obe 4acTe YparHeHHI B KBaApaT H CKiIaIbiBaeM. [loyaum cieicrsue:
(1% + 242 (x3% + x37) = 122 = 61 * 2. IT0 PABEHCTBO BOIMONKHO JTHIITH MPH

%%+ 2% =61 X+ x=2
YCIIOBHH [ x;z + x32 =2 HJIH 22 + x;z =EE M3 nepBoi CHCTEMBI ITONYSHM, STO
X; =x3 =1. ATorna {“;‘ "'_";42111 = x; = 6, xy = 5. M3 BTOpOIT cCHCTEMEI HMEEM
X;+x3 =11

X, = xy = 1, a Torza: [x3 =1 = X3 = 6,x3; = 5. Omser: (1;5;6;1), (6:1;1;5).

3. Pacemotpum hyaximio f(x) = In(1 + x) —:—; dlpu x =0 f(x) = 0. Haxomum
1 2 x?+4x+4—4—4x x*
f'(x) ——— = — T
1+x (x+2)2 (x+2)%(x+1) (x+1)(x+2)2
Crneporatenso npu x >0 f'(x) > 0. A torna f(x) npu x > 0 BozpacTaiomas

dyaxuaa 1 moatomy In(1l +x) > % [Toxcrasnas B ato HepasercTeo x = (0,01,
2

aoxyunm: In 1,01 > s O71eer: nepsoe gacno Gonbime.

4. Paccmorpenm Tpeyronsauk ABC co croponamu BC = a,AC = b, AB = ¢ n yrnamu
LB =@, £C = B, £A = y. Tlo yenopuio nonyaum, 9to @ = 28, asnauut LA = — 36.
[lo Teopeme cunycop umeem: ¢ = 2Rsinf, b = 2ZRsin2f,a = 2Rsin3[. Hyxuo
Aokasark, uto b? = ¢? + ac. 3uauuT AOIKHO BBIOTHHTLCA PABEHCTBO:
sin?2f = sin®B + sinfisin3f < 4sin’fcos*p = sin’f + sinfsin3f <
4sinfcos?p = sinf + sin3p < 4sinfcos®p = 2sin2fcosP = 4sinfcos®f.
CJIB,!OB&TGIIBHO HCXOOHOS PABCHCTRO TOXKE BEPHO.

5. Oyukums f(x) = Sinx + Sin2x + Sin3x + Sindx ABNACTCA HENPEPLIBHON M UMEET NEPHOI
pasubiit 27, Haiizés mymn oroil gysxuam:

2Sin2xCosx + 2Sin3xCosy = 0, Cosx(Sin2x + Sin3x) =0, CosxCos %s:-::%‘"- =0,

x=Z+m
Cosx =0 2 x=n/[2+mm
x ¥
Cos==0 —=—-+m x=n+2m m.ntfelkZ.
52 25 2 x__z:zf
Sin2= =0, 2, 5
| 2 L 2

PaceMOTPHM 1TPOMEXKYTOK [0.27:) Jumnoi 2 7 . Ha 5Tom nipoMexyTke QyHknAg f(x) umeer

2 x# 4x 6 Ir 8z 4
Hy7H B TouKax 0,— T s CHICHOBATENIbHO OTPE30K [0,2:r) paszes¢H Ha

Sy
ok i 5 2



BOCEMb HHTEPBAJIOB, HA Ka%I0M H3 KOTOPEIX QyHKIMA f(x) coxpaHser 3Hak. Onpenenm 3HaK
f(x) Ha KaXaoM A3 ITHX NPOMEKYTKOB (CM. PHCYHOK HHIKE).

+ - =l R - -+ =

) = I T A ) [

2r © 4Arm 6r 3xr 8rx
0o == — —_— = —2 X
5 2.5 S @ 5
A torga ¢ yaérom nepuonrqaocta QyukuEn f(x) Orser Oyaer caeayromu:
X€E [3’5+2:ﬁ;£+2ﬂc]u[4—” + 2k + kaJu (6—ﬁ+27dc;3—z+ ka] o [8—‘7+ 2ak2m + 2::#}
) 2 5 5 o Lo
kel

6.
foom 2 ¢
[ P +xy+y 1 g 2w
—41+xy —+14= 1¥xpe—
vy ® ® v Ty w
2 z did i
x+2xp+y° 1+2xp+x’y” 8l X 5.2 l+2+xy 81
xy xy x xp
< < 3
£ =pay: 1 x 1
__# ___1.|.x.y —=l4+= _—l'l"lj’
xy Xy -9 Y B =9
x? =2xy+ i—2+xy Z gy L_2+xy
l Xy xy LY x X

Obossaunv ~ +2 = a, xy+i=ﬂ.T0ma:
» X xy
ol 148 49 af+a+f+l 49
a+2 f+2 81  |ap+(@+ppR+4 81
a-1 p-1_, Tl ap-@@+p)+1 _o
&-2 f=2 aff =2+ f)+4
Obosnaunm @ff =a. a+ f=>5. B otax 0bo3HaveHAAX NOTyIHM:
ath+l _49 = a-b+l g
a+2b+4 81 a-2b+4

8a+35

Beipasas 13 BTOpOro pasencTsa b uepes ¢, noayunm: b= . [Toncrasus B neppoe

23
—~2—M+—52-£:408a=2550, a=625u b=35. 3nauur aﬂ:?

HeHue, M -
ARRERRS SR Tgeriy 51 i s

X ;
5 ”+%=5/2 = y=2x, um y=i
= a = f§ = —. CnenosatelsHo f' 2 Orciona
z —+xy=572 =Sxy=2xy=-,
xy 2



ClIe/lyeT, Uro CHCTeMa HMeeT BoceMs perenuit: (2,1), (-2,-1), (1.2), (-1,-2), (] ,%} [_ I= :_lz)

B3

7. Tlo ceoicTBaM MOAY/IA 3aMEHA X HA —X HE MCHACT BHa HCPaBEHCTBA, 3aJal0MEero
obnacts. [Toatomy durypa GyaeT CHMMETPHYMHE OTHOCHTENLHO oci Oy U IOCTaTOMHO
paceMoTpeTh ciyyai, xoraa x = 0. B 3Tom ciyyae nonyynM HEpaBeHCTRO:
|x — ¥%| + x + y% < 4 — 2y. Packpuisas 3nak MOAYIA, Moay4ynM jape obnacri, O6nacts
I s { x2zy? { xzy

. 3A/TARAEMYI0 HepareHcTRaMu: I: peh b R b Ty = y<2-7
obnacte I1, 3anapaeMyio HepaBenCTBAMA!

" 5Ly x<y? e xsy

’ {-x+y=-|-x+3,r2 54-—2y¢{y2+y—2£0 { 25yt Hesmn; cupanss
rpadHKH NOIYSEHHBIX HEPAaBEHCTS ¢ yuerom x = 0 u Toro, 4To x = y% npeacrasser
rpaduk napabobl ¢ BEPIIMHOHR B HAYANE KOOPAHHAT, BETBH IOl napaboss!

IPOCTHPAIOTCS B CTOPOHY NONOXHTENbHOH ocl OX. A Toraa HCKoMast (PArypa 04eBHIHO

npejcrasiger codoii Tpanewmo MNAB mwiowmans 3T0H Tpaneul paBHa:

§= % *3(4+1) = % A Bes IUIowank (PUTYpE paBHa 2 * 12—5 = 15. Orger:{15}.

y

A

8. M3 cuMMeTpHE ypasHEHHS ClIeAYeT, YTO YHCIA X M 2 — X 0JJHOBPEMEHHO SBISHOTCS
KOPHAME TOr0 ypaBHeHHA. A TOr/Ia B CHITY e/IHHCTBEHHOCTH KOPHS JIOJKHO
BBINONHATHCA yeaosne: 2 — x = x = X = 1. [logcrasias x = 1 B HCX0HOE ypaBuelHe,
HaX0 MM HeoOX0auMELe YCIOBHA Ha napamerp a. [loxy4um,

VitZa=1+2a=vVi+2a(Vi+2a-1)= 0=:a——§,a=0Ecmaa=0'ro
nonytlaeu VZI—x+Vx=2=22-x+x+2/(2- x)x—4=>\}(2 Nx=1=

x2=2x+1=0,7.e.x = 1 cAHHCTBCHHBIH KOPEHB. Ec:ma-—— , TO HMEeM:



R o
Jz—x—21'1+w/x—21‘1=0=b{ sz,_zu _02 , NOJICTABIIAA B IEPBOS
= = =?I—2—x

ypaBHEHHE, MOAYHHM: 2 — X —i =0=x*-2x+1=0 x = 1- eMHCTBEHHOE
pewenne. Oteer: a = 0,a = —

B e



Onumnuana «[lapyca nagexasn» 2016 rox.
MHWUT 11 1yp.

3 BapuanT.

1. OBo3HAMHM YEPE3 X MHCIO ANCIBCHHOB, KOTOPOS OTSIl HME/ JI0 PACIpeAC/ICHAA MEAAY
1

chiHoBsAMHE, OH ZI8€T NEPBOMY ChIHY YHCIIO ANEJbCHHOB, paBlioe ; +; ¥ Hero ocraercs

S I S I . 5

X (§+E) — 3arem OH Z2€T BTOPOMY ChIHY NOJOBHEY OCTATKE, HIlH 5 -_‘;—;),
I o4k 3 a3 % 4
VBENHYSHHYIO HA E 10 conamme’r SN +;=;+;. Torma y Hero ocraercs S ——
Epa® 8 trg 3,1 _%® 4
(‘-I-*) = -~ HaKomen ox 1aeT TpeThenty ChIy 2(3-3)+3=%+ HomakKkaky Hero
X 1 X 5

Hiero GOMbIE He OCTACTCA, TO AOMIKHO OMTh -+ - =7 —J,orci0ma x = 7.

O1tser: y oTlia — 7 anesCcuH, Nepebiil ChiH noxyuun 4, sTopoil 2, rperwii 1.

2. Bosseaewm o0a ypaBHeHH s B KBAJ[pAT, MOMYUHM CHCTeMY-creacTaHe, CII0KHB yPaBHEHHA 3TC |
cacTensy, monyanm (m”+k%)(n® +17)=5 *41. Tax Kax BCe IePeMEHHBIE HATYPAILHBIC YHCIIA,
TO PABEHCTBO BO3MOAKHO JHINbL B ABYX cayyasx: m? + k? = 5, wmu n® + [* = 5. U nepporo
paBeHcTsa nosy4duM, yro m =2, k = 1 aubom = I, k = 2.

[TOCTARNAS HTH YMC/IA R HCXOHYH) CHCTEMY, TOIYYHM

n+1 =13 n+2l =13
n-2l = 6 HITA 2n—£=6
=2 k=1 1,k =

INepsas cHCTEMA HE HMERT PEICHMH B LEThIX yrenax. M3 BTopoii cucTeMsl nomydaeM n =3,
m=1,1=4 k=2 Ecmn*+?=5rtombon=21=1 rbon=11=2
A TOT/la CHOBA HMEEM JIBE CHCTEMBI:

=00 =i n=1I[= 2
Zm+ k = 13 IIH m+ 2k = 13
2k-m = 6 k-2m =6

M3 neproii cacreMsl naxomus, wto # =2, m= 4, [ =1, k = 3. Bropas cucTemMa He NMeeT peleHui
B HaTypatbHsIx uncnax. Oteer: {(5; 13 4:2), (2:4:1:2)}

3. i,ZV% o (127e8) & ((12)°ve) & ((1,44)% * 1,44 V) & 2,0736 = 1,44 Ve. Tax

Kak 2,07 * 1.4 =2.898 > e = 2,718, 10 neppoe 4ncio OobiE BTOPOIO.
Orteer: rieppoe unc/0 DoJbLue.

4. Tlyers ABC tpeyronbank (cm.puc.1), rae AF u CE memmanst, £BAF = £BCE = 30°.
Jloxazars, ywro AB = BC = AC.

Pemenne.

AABF no,uoﬁen &BC E no arym yraam (£B — o6uiuii); H3 no1odus nmeeMm:

E_= ?— 2——# BC = AB, r.e. tpeyronbauk ABC pasuobenpennsii. [Tyers T.M - Totka

4B BC' AB  BC
nepeceycnns meanas. Toraa BD=3MD. O6oznaunm £MCD = a. Ecn tg(FlED) =t,TO

tgLBCD = 3t. mcw:gsoﬂ-—=tg(¢ﬁcv eMCD) ==t === tY3=

1+3:2 1432

143t = (¢ - ﬁ)z = 0. [ostomy tga = ﬁ = a = 30°. Mostomy AABC — npasaibHbIi.



E F
M
30
o
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Pue.1

5. Pacemorpum Qykkunio f(x) = Sin’x +8in® 2x+ Sin* 3x + Sin®4x — 2. D1a dynxins
nenpeprnia 1 A pepenupyema. Ona umeer HauMenb1THi oOmmii nepuoa 7. Haiiném nymu
aroit dyakumn. [Ipeobpasys ksanpatsl GyHxumit uepes ABoHHOH yron, HOTYYHM:

—Cos? = = -
! C;m 2 : C;Mx + : C205'6x - =S -2=0, —(Cos2x + Cosdx +Cosbx + Cosﬂx) =0,
2Cos3xCosx + 2CosTxCosx =0, Cosx(Cos3x +CosTx) =0, CosxCos5xCos2x =0

Cosx=0 x=mx/2+m
Crenosarenstio | CosSx =0 x= % - % nomleZ.
Cos2x=0 r ot
X=—+—
| 4 2
r llx
PaccMoTpiM NPOMEXKYTOK [EWJ JUIHHA KOTOPOTO paBHa 7. OTMETHM Ha 3TOM

NPOMEKYTKE TOYKH, B KOTOPBIX [f(X) paBHa HYNIO HA 3TOM NpOMEXyTKe. ITo ByayT,
i.i,gr—,ﬁ,-’—x,z,?i. Onpenenam 3HaK QyHKIHA f(X) HA KOKIOM M3 [IPOMEKYTKOB, Ha
10410 210 4 10

7 1z
10710
Gyaer cems). Tak kak [(x) = —CosxCos2xCosSx > 0, TO 8 Ka4ecrse peienus OyayT re
npomexyTkH, tae f(x) <0. Haxomum:

KOTOpble HYIH (DYHKIHH pastuim 0Tpe3ok [ ](oqesn:mo, YTO TAKHX [IPOMEKYTKOB

e BT o e, L
=
x %

4

| |
3z 7 Jx 3 5x llx
1

10

Torna B COOTEETCTBHH C pHCYHKOM Oyaer Orser:
xe[i+m&;£+nk ) 3—”+M;£+:&Ju(£+fa&;z{+r&]u[h+n&;%+mfc],kez.
10 4 4 2 2 10 B 10

6. Beizenum pernerse (0.0), paiienus ofe YaCTH [1IEPBOTO YPABHEHHA HA XY, BTOPOE Ha x y2 .
HOITYHM:



[5- ZJ(H y)=15

¥y %
[x—,-a-—,](x"‘ +y° )= 85
¥R
xl’ }"2 3 a!
ab=15. Toraa ¢ yu&roM TOro, 910 — +5=b" -2 H xy = .
¥y E 2+ b
3AMHIIETCH TaK: (b2 = E}a""b = 85[2 +b) [Mozcrasum B 370 YPaBHEHHE BBIPDAIKSHHAE A1 @ H3

Obo3xaumm x+y=a 242 =p, torma nepsoe ypastenue OyaeT
y x

BTOPOE ypaBHEHHE

MEPBOTO YPABHEHNs, TIOYHHM %(b’ —2)5=17(2+b)=14b* —175—45=0. A Torza

5 %
b,:—g,b,zg.hmmaa,=}3=—~§=—£,a2=6. Mmeem ne cictemst: 1) 95 ¥ 5
7 2 T s
= y X 2
7
) s _ x+y=6 x+y=6 x+y=6
HiH 2) .Pemaem 1)< , 5 3 >
M x4y =EJ\’.'V (x+y) =450 4,5xy =36
y x
x+v 6
g A Tora no TeopeMe o6paTHol Breta, iveem: x=2 y=4, x=4 y=2.
1}'—‘
35
x+y=—-—
Periaem BTOPYIO CHCTEMY. 3 »Y o9y
L M (—) +—[—]+1=U D <0 peuenuii nem.
¥ x ' X T

Omset: (0,0). (2.4). (4.2).

7. To cBoiicTBaM a0Co/10THOH BETHYHHBI 3aMCHA X HA —X HEC MCHACT AAHHOIO COOTHOMICHHA,
710 o3mauaeT, uTo (PUrypa, 3a1aHHAN JAHHEIM HEPABEHCTBOM, CHMMETPHYHA OTHOCHTEIBHO OC,.
OY. IooroMy AOCTATOYHO HATH ILTOMANE NOM0BHHE! GUrypEl npi X 2 0. B aToM criyuae
nonyunuM Hepasenctso |x — 2y¢| + x 4 2y? < 8 — 4y. PackphiBad 3HAK MOAYS, NOMYIHM JBe

] x> 292 - x = 2y?
SR, '{x—-2y2+x+2y253-43’ ys2-3
x < 2y° { x < 2y? {xszy“
i I =
Obnacrs 11 {—x+2y2+x+2y253—4}' y2+y-250=. —PEy=1l

Jlanee ua koopaHHATHOM MI0ckoeTH X0y CTPOHM rpadpuKH HOTYUEHHLIX HEPABEHCTR NPH X = 0
© YHETOM TOTO, T0 X = 2y ecTh rpaduk napabolkl ¢ BEpIIHHOIM B HAUATE KOOP/IWHAT, BETRH
371011 napabo/bl HANPABIIEHbI BAOIE [MON0KUTENLHOr0 Hanpasaeris ook OX. ObbeanHeHHe YTHX

obaacreit pact Gurypy, Kotopas apaserca Tpancineii MNAB, naowaxs KoTopoii pasHa
= %* 3(8 4+ 2) = 15. A roraa yasoenHas miomais pasta 30 (eMm.puc.2).
Orser:{30}.



}I

2 - C(8:2)
A2:D) ‘g
N
J- 1
5 @ 7 & ¥ x
|
f e %
i L3 z 2
B(8:-2)

Puc.2

8. Slcuo, uro b = 0. 3anuimeM ypaBHEeHHe B BUJIE:

Jx+2)? + 4a%2 — 4 + /(x — 2)? + 4a® — 4 = 4b. Ecn x; — pemienne 97010 ypaBHERHS, TO
—Xg TAKIKe PeLIEHHE STOr0 YPaBHeHHs. V13 eIHHCTRENHOCTH CIe/YeT. uTo Xy = 0. A T0raa
MOACTABIASA B HCX0IHOE ypasHerHe x=0), moayunM HeoOX0AHMOE YCIOBHE HA [TapaMeTphl:
4la| = 4b,1.e.b = |a|. C yaeTom 31010 NOTyYaEM ypasuenue

Vab? + 4x + x2 + V4b? — 4x + x? = 4b.[locre Bo3BeACHNUS B KBAIPAT [IOIYIHM:

J(4b? + x2)2 — 16x2 = 4b” — x’. Crosa Bo3sozmuM B kBampat. ITomywnm:

16b* + 8b2x? 4+ x* — 16x2 = 16b* — Bb?x? + x* = 16x%(h? — 1) = 0. Orci0/1a Crenyer.
uro, cenun b = 1(b = 01), To x=0 Gyzer exancTBeHHOE petieHHe ypasrenns. Ocraeres
paccmoTpeth caydait b=1. B aToM cayuae moxyuuM ypasHeHHE:
Vii+dx+4+Vx?—4x+4=4= |x + 2| + |x — 2| = 4. MeTo10M HHTEPBATIOB HAXO/THM,
YTO pellleHHe dTOTO ypaBHeHHs OyaeT oTpe3oK [-2:2], T.e. X B 9TOM CIyYae He eAMHCTBEHHO.
Otser:h € [0;1) U (1, +o0).




Omumnuana «l lapyca nagexas» 2016 roa.
MWUT II Typ.
4 papuanT.
1. Tlyers nnomans noas 6srta S ra. [lo nnany 51y padoTy HYKHO OBUIO BHIIOIHATS 33 BpeMs

5

t=z OnHAKO W3-3a MOITOMOK TPAKTOPOB Ha Beio paboTy ObUIO 3aTpa¥eHo BpeMA paBHoe:
Sus )5S

7 G 1 + i Tak kak paboTa BEII0IHEHA C ONO3AAHAEM Ha 4 Uaca, YeM paHee

ILTAHHPOBAIOCH, TO MOMYIHM: %—% = 4. Orciona vaxomuM, 910 S=96 ra. Orciona nonyyaercs,
4TO M0 NAAHY Ha 3TY paboTy npeanonaranock 3arpatits 96/8=12 uacos. A Torja paGoty
magany B 00 qac.

2. CriosuM NEPBOE ¥ BTOPOS YPABHCHAC, & 3ATCM H3 NIEPBOTO BEIYTeM B1opoe. [lomy M
CHCTEMY:
+2)(x+t) =12
{Uh@u—ﬂ=2’

y—z=1x-t=2,mb0oy—z=2,x—t = 1. CrenosarensHo:

Tak kax y > Z ¥ X > [ TO #3 BTOPOTO YPABHEHHS CHE/YeT, YT0 Ju6o

y=2z+1 y=z+2
[ x=t+2 HITH { x=t+1 . Pemas nepsyio cuctemy, nonyunm: (2z +
+z)(x+t)=12 (y+2z)(x+t)=12

2z41=3

1)(t+1)=6=>{t+1=2 =z=1,y=21t=1x= 3. Pemas BTOPYIO CHUCTEMY, WMEEM:
2t+1=3

(2z4+2)Qt+1)=12,(z+ )2t +1)=6= {z+1 s
[poBepxa NOKA3LIBACT, YTO ITH YHCIIA YAOBNCTROPHIOT CHCTEME.
Omser: {(3;2,1:1),(2;3; 1, 1) ).

T By & 5\° 3125 3125
3.{!11;\/;) = (;Vei] = ((;) Ve) & (ﬁ Ve). Jlenum ——=. Orcrona cesyer, uro neproe
arco Gonpe 3.05 | ceIoBATCABHO OTBET: NepBoe |iceio Gonbiue BToporo, T.K, e < 2,75.

st=lz=1y=3x=2.

4 Tlycrs ABC TpeyronbHuK, GHCceKTpHCH KOTOporo AL u BN nepecexalorcs B TOUKe 0.
(em.puc. 1)OBGoznaunm yepes h, - BEICOTY, OMYINEHHYIO HA CTOPOHY a. L, - GucceKkTpHCY Ha
CTOpOHY &.

Pewenne: Tak kak by < l; < 1,hy <lp <1,k <1 < 1, T0 AOK&KEM, 4TO BCE CTOPOHEI
TpeyronsHuka Mensiue 2. M3 nepasercTsa tpeyroibhuka ans AABO cnenyer, wro
AB<AO+OB<AL+BM<2. Aranorwuno nokassBaercs, uro BC<2, AC<2. [lnomans

1 1
Sanc = Eah" <= 2 * 1 < 1. Yro u tpebosanock J0KasaThb.

Pac.1



5. Pacemorpasm dyukumio f(x) = Cosx + Cos2x + Cos3x + Cosdx. D1a QyHKUNS Bese
nenpepsisaa. O6mmit HaumenbHiA nepuo 1ol Gyaxmmn Oyaer 27, Hainém aynn f(x):
Cosx + Cos2x + Cos3x + Cosdx =0, 2cos2xcosx +2cos3xcosx =0, cosx(cos2x +cos3x)=0

Sx X
n cos.rcusTcos-— =0=

-

=2t mm Fd

cosx=10 2 x=5+m
cos£=0 Sl amleZ, |x=n+2m nomleZ

2 Z. 33

z  2nd

Sx S5¢x =« R N
cos—=0 |="+nd 5 3
L B N

PaccMoTpeM NPOMEAKYTOK [0, 2::] H OTMCETHM Ha 9TOM NPOMSKYTKC TOYKH, B KOTOPBIX
7

dyuxuma f(x) Gyaer pasna nymo. Dro Gyayt mena: %,%,3—;{,3,?’?,%,%, T

HPOMEKYTOK [0, 2;1'] pazoGretcs Ha 8 oTpe3koB. Onpesienim 3Hax /| (x) Ha KAKIOM H3 ITHX

OTPEe3KOB (B CHIIY HENPEPLIBHOCTH HA KAWIOM 0Tpeske [ (x) coxpanser 3uax). 3ameThm, ¥TO B

X Sx
TOUKE X =77 COS— M cos? OJIHOBPEMEHHO PABHBI HYIIIO.

-

T e L e -

|
2
2

A TOTZI2 B COOTBETCTBHH C PHCYHKOM [ (x) >0 6yaer: oTBET!

.rE(Eﬂk:£+2rﬂc)u(£+2m&;3—z+Zrdr)u[lx—+2.&#;3—x+27rkwu(9—x+2zﬁ;2r+thJ
5 2 5 5 2 J L3
kel.
6.
Xty \)i,,\p
v _ \y V¥x 5
1+ 1 4
by L
) VAR
x“+y‘ £+yz
x‘+y d xzy: g yl x? E
l+xy' 14xfyt 1 20 32
Xyl x*y?
J-;--}- X:a .{4..)_}:(]2—2
O06o3Ha4MM ]y x . ‘ly x =
?+ xy=b = —+xy=h"-2
N



B noBkix NepeMEHHBIX CHCTEMA 3alHIICTCH B BHIE:

5 2
a==bh [éb%z] =3

i@ 1-14 = ErL b =1>0,
at=2 _2=2— ( _9). = YCTb >0, Torga
(p* -2f -2 32
4 p
?:r 2] "2 257 (625, 25
A =—-=>[--‘:-r’ r+2]32 257(:'—~41+2]
f=3r-—2 11"\ 4

= ' = 2001 +64 = 2571’ -10281-&-514«:::1;31 -828+450=0=

11 1431-828-8¢+3600=0=> 159> -92 -8/ +400 =0, 159> —736¢+400 =0,

L DS r=ﬁ¢1‘368; 008, L - a o,
159 159 159 V159" 159 159159 159 159

368 + 268 100 1 .
t =T=4’ 2 & ITostomy b=2 n E+J;y_=2.Taxxaxwocywanaaumc

obparHBIX uHcen, To 4/xy =1, xy=1. Ecmixe b= <1, 94TO HEBO3MOXKHO, TAK KaK

10
V159
1 1 x+y
r+; > 2. lMosromy, nojcTasnss y = — B NEPBOE YPaBHEHHE ]
x -

5
=, HONYYHM
o

1
X+— -
x=-5-<:>x2-§-x+l=0:>r=§i,’§—1=£i-i, x =2, x,:-l—.AanJla
2 4 2 4 16 4 4 =2

1

=—‘ ?,’:2
{1 7 Ya

o 2 5139

7. Ilo croitctram abconoTHON B IHUHALI 3aMEHA Y HA —Y He MEHACT BHJIA JIaHHOI0
nepasercTra. [Toaromy ykasansan Qurypa zomxra GbiTs CHMMETPHYNA OTHOCHTENLHO ocH OX.
[To3ToMY J0CTATOYHO PACCMOTPETH cayu4ail, koraa ¥ = 0. B a1oM cayyae nomyaum durypy,

2 2
3aaHHYI0 COOTHOIMEHHEM: | = x?l 5 52— < 2 — x. Toraa HcXoHOE HEPABEHCTBO
(PAcKpBbIBAA SHAK MOIYJIA) PACCMOTPHM B JBYX 00J1aCTAX!

y>12 >x=
=y Y=
Obmacts :{ 3 = ’
y—?+y+—;52—x ySi—"E
x z 2
PR = -4 -
O6acs I1: By %{ - ﬁ{ s 1
b o e x¢4+x-2<0 255f$1

Crponm rpadiKi NOTYYEHHBIX HEPABEHCTB B COOTBETCTBYIOMIHX 00nacTAX. MX oObeaunenue 1
facT HekoMyro Qurypy npu y = 0. Vasoennas nuiomams 310 QUryper # Oy1eT 0TBETOM.
OueBHIHO. YTO HCKoMas (pUTypa sBAACTCA TpaneiHeii, MIomath KOTOPOH paBHa:



i %a 3 (2 4 %) = 1T5‘ A Torza niaomans Beell GHrypel passa % 013@7{?}

8. fcno, uto a = 0. [Nepenmumen ypaBHeHHE B BHIE!

JE=3)2+9b% — 9 + {/(x + 3)? + 9b% — 9 = 6a. OTCIONA CIICAYET, 410 CCIU Xp — PeLICHHE
ITOT0 YPABHCHNS, YTO —X TaKoKe perienne. B cany eIHHCTBRHHOCTH MOYYaeM, UTO X, = 0. A
Tord, noActasus X = 0 B HCXO/AHOE YPABHCHHE, MONYYHM HEOONOIHMEIE YCIOBHS HA
napamerpsl: [b| = a. C yueToM 3Toro, nojiy4acm

ypasuenne: Y9aZ — 6x + x2 + V9a? + 6x + x* = 6a. Tlocie Bo3BeNeHHs B KBAJPAT OyJeM
uvers: /(922 + x2)? — 36x% = 9a? — x%. CuoBa Ro3ResIeM B KBAIpET, nonywam: 81a* +x*+
18a?x2-36x% = 81a* + x* — 18a%x? = 36x%(a®* — 1) = 0. Ecan a # +1,7o x = 0 Gyzer
e/IMHCTREHHEIM perieHnem ypasuerns. Tak kax a = 0, To paccmoTpam cyyaif korma a = 1.
IToACTAB/IAA B HOXOAHOE ypaBHenne @ = 1, nonyunm: Va2 —6x+ 9+ VX2 +6x+9=6=
|x = 3| + |x + 3| = 6. Hetpyaso raiiTy, 410 PCUICHHEM JTOTO yPaBHEHHA ABIACTCA M0b0S

x € [—3; 3], r.c. pelmenne B IAHHOM ClIy4a¢ HE eIHHCTBEHHOE, A 3Ha4HT @ # 1. Ortser:at €
[0,1) U (1; +00).




