PEHIEHUA 3AJIAY 2018 roaa

|. Pemnure 3a1aun

4, 14 4
Ne 1. Jlokaxkute, 9TO JUIS JTFOOBIX IeNBIX gucen @ u b gucino a” + b” + (a + b)" asusgercs
yéTHBIM. (3 0aju1a)

Ne 2. PaccmaTtpuBaercs mocieaoBaTeabHOCTh uncen 1, 2, 2, 3, 3, 3, 4, 4, 4, 4, .... Kakoe
yrcio Haxoautcs Ha 2018-m mecte? (3 0asia)

Ne 3. Haitnure yron KNL Beinykiioro yetbipéxyroiasuuka KMNL, ecniu 6uccexkrpuca yria M
IpoXOoAuT yepes cepenuny croponsl KL, a yron N paBen cymme yriioB K u L. (4 6ajia)

Ne 4. OpunHanuatukiaaccHunia Mama roroButcss kK EI'D mo MaremaTuke W KaxKIbId
BBIXOJTHOM pEIIAeT 3aJaud. B 3TO BOCKpPECEHBE KaXIbld Yac YHCIO PEHICHHBIX 3a]a4
CHIYKAJIOCh Ha HEKOTOPOE MOCTOSIHHOE YUCJIO0 MpoileHTOB. Yepes 3 yaca okaszanoch, YTO OHA
pemmmia 265,44% Toro, yto pemmia 3a TEpBBIA 4Yac. Ha CKOJIBKO TPOIIGHTOB B dYac
CHIDKAJIOCh KOJIMYECTBO PEIIEHHBIX 3a1a4? (4 6anJia)

Ne 5. Pemure ypasuenue: /(2x —1)fx +2) —3vVx+2=4—/(2x—1)x +6) +3J/x +6.

(5 6asI0B)

Ne 6. byneM Ha3bIBaTh YETHIPEX3HAYHOE YUCIIO CYyHeEp CUaACMIUGbIM, €CIIH B €0 JECITUYHOU
3alUCy CyMMa MEpBBIX ABYX HUGP paBHA CyMME€ MOCIETHUX ABYX HUPP, U 3TO UYHUCIO
MPEJICTABUMO B BHJIE CYMMBI JABYX YETBIPEX3HAYHBIX MaTUHAPOMOB. CKOJBKO CYIIECTBYET
cyrep cuacTmBbIX yuceln? (5 6aaioB)

Ne 7. Ha nocke nanucano yucno 2018. lectuknaccankn Mpa m Camra urparotr B Takyro
Urpy: 3a OJMH XOJ MOXKHO BBIYECTh W3 HANMCAHHOTO Ha JIOCKE Yucia Jo0oW ero
HaTypaJbHBIN JIETUTEIb, KPOME HETO CaMOT0, M 3alucaTh PEe3yjibTaT 3TOr0 BBIUUTAHUS HA
JIOCKE BMECTO UCcXOoaHOro yucia. Haunnaer Mpa. [IpourpeiBaer TOT, KTO HE CMOXKET CIENaTh
xo1. KTo Berpaer npu npasuibHoOM urpe? (4 6aia)

Il. B npeaso:KeHHBIX TEKCTaX MOIYT COAEPKATHCA MaTeMaTH4YecKHe OIIUOKM (KAaK B
YTBEp:KICHUsAX, TAK B 0TBeTax U pemieHusix). Haiiaure ommdKy M npuBeauTe BepHOE
pelieHue (10Ka3aTeJIbCTBO).

Ne 8. 3aoaua. Halinute momaab paBHOOCAPEHHOW Tpareuu, y KOTOPOM MeHbIee
OCHOBaHUE, UMEIOIee JUIMHY 5 CM, paBHO OOKOBOM CTOpOHE, a JuaroHaidb, paBHas 8§ CM,
oOpasyer ¢ OobIIM ocHOBaHUEM yroi 30°.(4 6asura)

Pewenue. 11o ycnoBuro AB=CD = BC=5cm, AC =8 cm, LCAD = 30°.

IIposenem Bricoty CH. Tak kak £CAD = 30°, To
B C
CH =%AC = 4 cm. ACDH — npsiMOYTOJIbHBIH,

3Hauut, DH = 3 cm. Tak kak Tpanenus 8 5
paBHOOenpenHas, To AD = BC + 2DH = 11 cwm.

CnenoBarTeibHO, IJIONIA b Tparneuuu P _|
AD+ BC

§=— —CH =32cM’. A H D

Omeem: S =32cM>.



Ne 9. 3adaua. Pemute ypaBHeHHE =4x-5. (4 6anaa)

log, x

Pewenue. Oynxius y =109, X— QpyHKUUsA Bo3pacTaromas, 3Ha4uT, ) = — (yHKIHSA

log , X
yosiBatomas. C apyroit cToponsl, y = 4x — 5 — QPyHKIHUS BO3pacTarolias, cliel0BaTeNIbHO,

ypaBHEHUE =4X —5 umeet He Oosiee ogHOrO KOopH4A. [Togbopom HaxoauMm, 4To X = 2.

log, x
Omeem: x = 2.

Ne 10. 3aoaua. Halimute Bce 3HAUYEHMS MapameTpa d, INPU KOTOPBIX YpPaBHEHUE

(a-5+ | + ]D(a —x% - Zx): 0 wuMmeeT poBHO JBa KopHs. (5 6a/1710B)

Pewenue. YpaBHeHHE (a -5+ ‘x + Zu)(a —x? - 2x)= 0 paBHOCWIIBHO COBOKYIMHOCTH JBYX
a—5+h+ﬂ=Q
a—-x%-2x=0.

HccnenyeM cHauana mepBoe ypaBHeHHe:a—5+‘x+2u =0. D10 ypaBHEeHHE HMMeEET JBa

YpaBHEHUU

KOpHS IIpH @ < 5, OJTMH KOpeHb X = —1 npu @ = 5 ¥ HEe UMEeeT KOopHeH npu a > 5.

BrisicHuM Teneph, CKOJIBKO KOPHEW MMEET BTOPOE YpPaBHEHHE B 3aBUCUMOCTU OT d.
a—x%_2x= 0,
X% +2x+1l=a+1,
(x+ 1)2 =a+1
OueBHIHO, 3TO YpaBHEHUE UMEET JIBa KOPHS MpHU @ > —1, olUH KOopeHb x = —l npua = -1 u
HE uMeeT KopHei npu a < —1.

Takum 00pa3om, TaHHOE YpaBHEHHE UMEET POBHO JBa KOpHS npu a < —1 ua > 5.
Omeem: a e (—o0,—1) U (5;+0).

Pemenue 3agau
Ne 1. Jlokaxure, uTo s MOOBIX LeNbIX 4mced a u b umcio a* + b* + (a + b)* ssercs
YETHBIM.
Joka3zarenbcTBo. MMeeM:
a'+b*+(@+b)=a'+b*+a'+4a’n + 6a’h’ + 4ab> + b* =
=2a" + 4a’b + 6a’b® + 4ab® + 2b* = 2(a* + 2a’b + 3a’b® + 2ab* + b?) =
=2(a" + 2a%v + (ab)® + 2a’h’ + 2ab* + b*) = 2(a’ + b® + ab)’.

ecTh B paborte 0aJ1JIbI
MOJTHOE 0OOCHOBAHHOE PEIICHUE 3 Oanna
BEpHOE, B 1IE€JIOM, pPacCyXJICHHE, COJAEpKallee HEKOTOPhIC 2 Oanna
poOeJIbl UM HETOYHOCTH
JIOKa3aHbl YaCTHBIC CIIy4au 1 Gamn
Ne 2. PaccmaTtpuBaeTcs mociieioBaTeabHOCTh uncen 1, 2, 2, 3, 3, 3, 4, 4, 4, 4, .... Kakoe

ynciio Haxoauresa Ha 2018-m mecte?
OTtBer: 64.



Pemenne. B nocieposaremsuoctn 1, 2, 2,3, 3, 3,4, 4, 4. 4. .., n,...n (n pa3), KOJAMIECTEO YHCET PABHO

14+2+43+...+n= m:n;”. Tax kax =2 = 2016, 1o B nabope 1,2,2.3.3,3.44,44, ..., 63...., 63 (63 paza)
naxoantes 2016 wienos. Chegyiomunii wien nocjenosate1sHo G4.
eCTh B padorte 0aJLJIBI
MOJTHOE 000CHOBAHHOE PEIICHUE 3 Oata
BEpPHOE, B IICJIOM, DACCYXKICHHE, COJEpKaliee HEKOTOPhIC 2 bara
1po0eIIbl NI HETOYHOCTH
nepe0op BapHaHTOB 1 6ann

Ne 3. Haitnure yron KNL Beinykiioro yetbipéxyroisuuka KMNL, ecniu 6uccexktpuca yria M
IPOXOAUT uepe3 cepeauny ctoponbl KL, a yron N paBen cymme yrios K u L.

OtBet: £ KNL — npsimoii.

Pemrenne. Ilycte E — cepenuna croponsl KL, a F — Touka 4 N
nepeceuenust ME u KN. U3 ycinoBus umeem: F

ZM =360°-2(£LK + <L),

otkyna £ KEM = 180°— A/ K— M2 = L. K——F—L

3uaunt, ME || NL, u EF — cpennss munust tpeyronpanka KNL, To ecte KF = FN. Takum
obpazom, MF — OuccekTpuca u Mmenuana tpeyroibHuka KMN, a 3HauuT, U ero BbICOTA.
CnenoBatenbHo, npsimasi NL, mapamnensnas MF, Taxke nepnenaukynsapua KN, otkyna u
BBITEKAET OTBET.

ecTh B padorte 0aJLJIbI
MOJTHOE 00OCHOBAHHOE PEIICHUE 4 6ana
BEpHOE, B I1IEJIOM, pAacCyXJICHHE, COJepKaliee HEKOTOpPhIE 3 Gamna
po0eIIbl U HETOYHOCTH
TOJIbKO BEPHBIN OTBET 0€3 000CHOBaHUS 1 Gann

Ne 4. OpunnannatukinaccHuiia Mama roroBurca K EID 1o mareMaTMke M KaKIbId
BBIXOJIHOM peEIIAeT 3aJadyd. B 3TO BOCKPECEHBbE KaXKIbIi Yac YMCIO PEIICHHBIX 3aa4
CHIDKQJIOCh Ha HEKOTOPOE MOCTOSTHHOE YUCIIO MpolieHTOB. Yepe3 3 yaca okaszaiaoch, UTO OHA
pemmmna 265,44% Toro, yto pemmia 3a mnepBbld yac. Ha CKOJIBKO NPOLIEHTOB B Hac
CHUYKAJIOCh KOJIMYECTBO PEIIEHHBIX 3a1a4?

OTtBeT: 12.
Pemenne. IIpumem 3a A KOIMYECTBO 3aj7ad, PEIICHHBIX 3a TEPBBIM 4Yac, a 3a X MPOICHT
. A(100 - x) .
cHmkeHus. Torma 3a BTOpod 9ac OyJeT permieHo ~ 100 3a/ma4, a 3a TPETHM 4Yac —
A(100 - x)?
W 3amad. PemmB kBagpaTHOE ypaBHEHUE
2
A(100 — —
(100 - x) +AﬁM)x)+A:2ﬂM@L

100° 100

HaaéMm x = 12.
ecTh B padorte 0aJLIIBI

M0JIHO€ 0OOCHOBAHHOE PEIICHHE 4 Ganna




BEpHOE, B IIEJIOM, PACCYXICHHE, HO JOIMyIIeHa 3 bamta
BBIYHMCJIMTENIbHAS OMMOKA

3aja4ya pelieHa B TPEATOI0KEHUN KOHKPETHOTO 2 Gamna
qricia 3a7a4
TOJIBLKO BEPHBIN OTBET 0€3 000CHOBAHUS 1 Gann

Ne 5. Pemure ypasuenue: /(2x —1)fx +2) —3vVx+2=4—/(2x—1)x +6) +3v/x +6.

OTtBer: 7.
Pemenune. Umeem:

J@2x -1 x+2)-3Vx+2=4—/(2x—1)x +6) +3Vx +6,
J2x—1)x+2)-3Vx+2 +/(2x -1)x +6) - 3J/x+6 =4,
Vx+2(V2x—1-3)+Vx+6(V2xr-1-3)=4,

4
Jx+2+Jx+6=—o— .
J2x-1-3

4
Orcroga ciaeayer, YT0 ———
Y V2x-1-3

YMHOXHUM TOCIeAHEE YpaBHEHUE HA CONPSHKEHHOE BBIPAKCHHE Jx+6—/x+2. [Tonyuaem:
4(\/x+6—\/x+2) Jx+6 —~/x+2
. Otkyna, 1= ,
N2x—-1-3 N2x-1-3

2
l:[x/x+6—x/x+2J |

>0, To ecTh v2x —1>3, otkyma 2X—1>9, x>5.

X+6-(x+2)=

N2x-1-3
X +6-2x+6Vx+2+x+2
- 2x-1-6V2x-1+9 '
1:x+4—\/m\/m
x+4-3J2x-1
Jx+6Jx+2=3v2x-1,
x° +8x+12=18x-9,
x% —10x+21=0, x; =3,<5, x,=7.

1

ecTh B padorte 0aJLJIbI

MOJIHOE€ 00OCHOBAHHOE PEIICHUE 5 OaioB

BEpHOE, B 1IEJIOM, pacCyXkAeHUEe, cojepkKariee 3 Oanna
HEKOTOPBIE TPOOEITBI MIIM HETOYHOCTH

BEpHOE, B LIEJIOM, PACCyXIEHUE, HO HE MPOU3BEACH 2 baiuta
oTOOp KOpHEH

TOJIbKO BEPHBIN OTBET 6€3 000CHOBAHUS 1 Gamn

Ne 6. byneM Ha3bIBaTh YETHIPEXZHAYHOE YUCIIO CYHEp CUACMIUBbIM, €CIIU B €0 JECITUYHON
3alUCH CyMMa IMEpBBIX ABYX HUPP paBHA CyMMeE MOCIAETHUX ABYX HHUGP, U 3TO YHUCIO
MPEJICTABUMO B BHUJIE CYMMBI JABYX YETHIPEX3HAUYHBIX MATUHAPOMOB. CKOJBKO CYHIECTBYET
CyHEpP CUACTIIMBBIX YUCEN?

OrtBert: 80.



Pemenune: [lyvers uucino abed — nmmn + Tyyz. Toria

abed = 1001(n + ) + 110(m +y) © 11

3 npusnaka sgeqmmmoctn va 11 caenyver b4+d = a+c. Tak kak uneno abed wieanbioe, o
nojayiaem a = d n b = ¢, ciaejgoBarTe/bHO, HCXOJAHOE YUCI0 HAJTHH/POM, HPHYeM HepBas
unchpa ve pasna 1 (MHAYE OHO HE NPEACTABIACTCH B BHIE CYMMBI JIBYX YeThIDEX3HATHbBIX
qucest). Bee derbipex3HaduHbie HAJIHH/IPOMB! 32210105 HePBbIMU ABYMs LHpaMB, 1pu-
yeMm mepias mudpa MoykeT O6ITh BeiOpana 8 criocobavu, a sropas 10. B wrore noayyaaem.
1o raknx ducen seero 8- 10 = 80, Ocranock 3aMeTHTb, 410 Kazk/10€ HOJVHYEHHOe YHCI0

MOKHO npeacTasuTh B suae abba = 1001 + (a — 1)bb(a — 1). W

ecTh B padorte 0aJ1JIbI
MOJIHOE€ 00OCHOBAHHOE PELIEHUE 5 OaioB
BEpHOE, B IICJIOM, pAaCCyKIEHHUE, COJeprKaIiee 3 Gamna
HEKOTOPBIE MPOOEIIBI NI HETOYHOCTH
TOJIbKO BEPHBIN OTBET 6€3 000CHOBAHUS 1 Gamn

Ne 7. Ha nocke nanucano yucio 2018. lectuknaccauku Mpa m Caia urpator B TaKyro
UTPY: 3a OJHUH XOJI MOXXHO BBIUECTh W3 HAMKMCAHHOTO Ha JIOCKE 4Yucia Jto0oH ero
HaTypaJbHBIN JIETUTENb, KPOME HETO CaMOTO, M 3alucaTh PE3yJbTaT 3TOr0 BBIYUTAHUS HA
JoCKe BMecTo ucxoanoro yucia. Haunnaer Mpa. IIpourpsiBaeT TOT, KTO HE CMOXKET C/IEJIaTh
xox. KTo Bemmrpaer npu npaBuwibHON urpe?

OtBer: Upa.

Pemenue. HeBO3MOXKHO clies1aTh X0/ TOJIBKO €CIM Ha JOCKE HanmucaHa eauHuna. [Ipu stom
W3 HEUYETHOTO 4MCia Bcerga mnoiydaercs 4étHoe. Mpa, moayduumB 4€THOE 4HMCIIO, BCEraa
MOXET BBbIYECTh | M CHOBa MOJyuuTh HeuéTtHoe. Takum oOpazom, Mpa Bcerma moxker
nonaydath ot Cammy 4€THbIE Yucia, U OTAaBaTh eMy He4€THBIC, a Carmra Hao00poT (MMoToMy
YTO y HEro He OyneT Apyroil BO3MOKHOCTH). B xoHIle koHI0B, pa momydut B pesynbrare
cBoero BeiunTanus 1 u Cailla He CMOXKET clIeNaTh XO/.

ecTh B padorte 0aJ1JIbI
MOJTHOE 00OCHOBAHHOE PEIICHUE 4 6ana
BEpHOE, B IIEJIOM, PACCYKIEHHUE, COIepKaIlee HEKOTOPhIE 3 Gamna
poOeJIbl UM HETOYHOCTH
TOJIbKO BEPHBIN OTBET 6€3 000CHOBAHUS 1 Gamn

1. B npenyio:keHHBIX TEKCTAaX MOTYT COAEPXKATHLCHA MAaTeMaTHYeCKHe OMMNOKN (KaK B
YTBEPKICHUAX, TAK B OTBeTax M peumieHusnx). Haiiiure ommOkn u npuBeauTe BepHOE
pelieHue (10KA3aTeJIbCTBO).

Ne 8. 3adaua. Haiinure miomanas paBHOOSAPEHHOW Tpamelnu, y KOTOPOW MeEHBIee
OCHOBaHUE, UMeEIoIee JUIMHY 5 c¢M, paBHO OOKOBOW CTOpOHE, a JAUaroHajlb, paBHas 8 cM,
obOpasyeT ¢ 00JbIITUM OCHOBaHKEM yroi 30°.

Pewenue.

ITo ycnoButo AB = CD = BC=5cMm, AC =8 cMm, LCAD = 30°.



IIposenem Bricoty CH. Tak kak £ZCAD = 30°, To
1 B C
CH =EAC = 4 cm. ACDH — npsiMOYyTOJIbHBIH,

sHaunT, DH = 3 cMm. Tak kak Tpaneuus 8 5
paBHOOenpenHas, To AD = BC+ 2DH = 11 cwm.
CrnenoBarenbHO, IJIOILIA/Tb Tparneuuu ]
30 _|
AD+BC 2
S=—CH =32cMm". A H D

Omeem: S =32cM>.

KommenTapmuii. YcnoBue 3ajauv HEKOPPEKTHO: TaKOM Tpameuud HE CYHIECTBYET. OJTO
MO’KHO 110Ka3aTh pa3IMYHbIMH CIIOCOOaMHU.
1) B pemeHnr Ha OCHOBE MaHHBIX 3amaud noiydeHo, uro DH = 3 cm, 3Ha4mr
AH=BC+DH = 8 cMm. Takum oOpa3om, B MNpAMOYrojibHOM TpeyroibHuke ACH
runoteny3a AC paBHa KaTeTy, YTO HEBO3MOXKHO.
2) Paccmotpum  TpeyrombHUK ABC: LACB = ZCAD = 30° (makpect nexammue). [lo
TEOpEME KOCUHYCOB:

J3

A82:BC2+AC2—ZBC-AC-COSLACB:25+64—2-5-8-7:89—40\/§. [Tpunum

IIPOTHBOPEUHIO C YCIOBHEM, H3 KOTOPOTO clieayet, uto AB? =25,

eCcTh B padore 0aJLJIbI
MPUBEAEHO JII000€ IPaMOTHOE 0OOCHOBAHHOE 4 Oanna
00BSICHEHUE OITUOKH
TOJIbKO BEPHBIN OTBET 6€3 000CHOBAHUS 1 Gamn
Ne 9. 3adaua. Pemute ypaBHEeHUE I =4x-5.
0g- X

Pewenue. Oyuxkuusa y =109, X— ¢yHKIUSA Bo3pacraromas, 3Ha4uT, ) = — (dyHKIMISA

log, x
yosiBaromiasi. C npyroit cTopoHsl, )y = 4x — 5 — QYHKIUSI BO3pACTAOIIAs], CJIEOBATEIHHO,

ypaBHEHUE =4x —5 umeet He 607ee ogHOro KopHA. [Tonbopom Haxoaum, 4TO X = 2.

log, x
Omeem: 2

RU]‘&I[’«IE‘HTRPHE. OmudKa IIPHESOCHHOI'0O pelleHHA COCTOHT E TOM, YTO HZ TOI'o, HTO
3
log, x

dyuxmua y = log, x ABIAeTcA Bo3pacTaromleH, ciledyeT, 4TOo (QYHKIHA J = SABIACTCS

yOBIBarome Ha KAXKIOM H2 IIPOMEKYTKOR ee 00IacTH onpeenIeHHs, T.e. Ha npoMeskyTrax (0:1)
H (1:420) . CiemopaTenbHO, HAa KaKIOM H3 HHX JaHHOe ypaBHeHHe HMeeT He 0ollee OIHOTO

pemenHa. Kpome x =2 JaHHOoe ypaBHeHHe HMeeT ellle pelleHHe X =% )

eCTh B padore 0aJLJIBI

a) TOpUBEAEHO JI000E€  TIpaMOTHOE 2 baa
00BbsCHEHHE OIINOKHU

0) BepHO U OOOCHOBAHHO TIOJy4YE€H 2 Oanna




BCpHBIﬁ OTBCT B IPABUJIbHOM PCHICHHUU

Bcero: OaTel 32 a) ¥ 0) CYMMUPYIOTCS

Ne 10. 3aoaua. Haiinute Bce 3HauyeHUs MapaMeTpa da, NPU  KOTOPBIX YpPaBHEHUE
(a -5+ ‘x + ]Ma —x? - 2x): 0 wmMeeT pOBHO JIBa KOPHSI.

Pewenue. YpaBHeHue (a -5+ ‘x + ﬂ)(a —x? - Zx): 0 paBHOCHJIBHO COBOKYIHOCTH JBYX
a—5+h+ﬂ:Q

a—x?—2x=0.

Vcenenyem cHadana mepBoe ypasHeHue: a —5+|x+1=0. Dro ypaBHeHue umeer nsa

YpPaBHEHUI

KOpHS IIpH a < 5, OJJUH KOpeHb X = —1 IpHu @ = 5 ¥ HE UMEET KOpHEH Ipu a > 5.

BeisicHUM Tenepp, CKOJIBKO KOPHEW MMEET BTOPOE YPAaBHEHHUE B 3aBUCUMOCTH OT .
a—x%_2x= 0,
x2 +2x+1=a +1,
(x+ 1)2 =a+1
OueBHIHO, 3TO YpPaBHEHUE UMEET 1BA KOPHS NpU @ > —1, ouH KOpeHb x = —l npua = -1 u
HE uMeeT KopHel npu a < —1.

Takum 00pa3oM, TaHHOE ypaBHEHUE UMEET POBHO JBa KOpHSA npu a <—1 ma > d.
Omeem: a € (—0,~1) U (5;+00).

KomMmenTapnii. B npreenenHoM pemreHHH JomymieHa omHOka. He pacemotpeH cioydai

COBIIAIeHHA KOpHei IIepBoro H BTOPOro ypaBHeHHH.

[IpaBuabHEH oTBeT: ac(—=0;—1)U{3tu(5:+=2).

ecTh B padorte 0aJLJIbI
a) npuBeAcHO Jr000€  TPaMOTHOE 2 Oamna
00BsICHEHHE OIUOKHU
0) BepHO MU OOOCHOBaHHO MOJY4YEH 3 Gamna
BEPHBIN OTBET B MPABUILHOM PEIICHUN
Bcero: OaJIbl 32 a) U 6) CYMMHUpPYIOTCS




