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CEPMA uMTOTOBbIH KOHTPOND: Eldn

HOMONEKTDbI BLINVCRAWTCA: no pycckomy si3viky, Marmemamuxe,
ucmopuu, obwecmbosnanuio, buosoeul, 2eoepagpun, Xumuu, gusuxe,
umpopmamuxe, Aumepamype u uHocHIpanHbiM sasvikam. Onu moeym
Obimb UCNOb306aAHbL YUAUMUCA KAK 043 CAMOCOSMEALHOU 10020-
mobBxu x EI'D, max u daa pabomel 6 kaacce, a maxxe npenodabamessmu
cpedHen wikobl u cmpyxmyp 008y3obekoii nodeomobku npu opearu3a-
Yuu u3yHenHus Kypca npeOmema, npu e2o nobmoperuu u obobiyeHuu.

KOMNAEKT COCTOMT H3 NOCOBHH:

1. «ET3. Yuebno-cnpabounvie mamepuasvi»

' ® Copepat KpaTKUi TeOPeTHYeCKUI Kypc cpesHero (ros-

Horo) obuiecbpazoBaTelbHOrO ypoBHSi, TpeNCTaB/IeHHbIA

Ha OcHOBe KojmdukarTopa, paspaborantoro QepepasibHbM
l VHCTUTYTOM Nejarorndeckx m3mepennu (GUIH).

® ConpoBOXIAIOTCs MPUMEPAMM TUIIOBBIX 3aIaHNI B pas-
JIUYHBIX TECTOBbIX (POPMax W PazjIYHOTO YPOBHSI CJIKHO-
| CTM C y4ETOM crieltpMKN OCHOBHBIX CYLIECTBYIOLIVX yueh-

HbIx (Pabounx) IporpaMMm 1o npeameTy.

¢ OminuaroTcst UETKO CTPYKTY pUPOBAHHBIM M KOMIIAKTHBIM
[ M3/IOXKEHVEM MaTepualla ¢ UCTIO/Ib30BAHUEM BU3VAJILHOTO

Psiua B BUIie Tabinl, cxem, HarsIHBIX U300paxeHmit.

MaTEMaTMKa ® [lpenHasHaueHsl Uit OTPalOTKM OCHOBHBIX 3HAHU
|

1 YMeHWH BbIIyCKHVKOB, HEOOXOIMMbIX [UTS YCIIEIIHOM cia-

| i e

Yuebno-cupabounvie un EID.

Mamiepua.ist ® [NoMOryT cucCTeMaTM3MpOBaTL 3HAHWUSL MO Npe/iMeTaM,
CKOH L[EHTPV[POBG'[ b BHUIMaHWE HA Hanbos1ee Ba>KHbIX BOMpo-
cax KypcOB, BEIHOCUMBIX Ha JK3aMEH, a TakKe TNpaBiwIbHO

—— ! BBICTPOUTH CTPATErMIO U TAKTMKY MOAroToBKM K EI'3.

2. «ET'3. Koumpoavhvie mpenupoBounvie Mamepuaivi ¢ ombemamu
U KOMMeHMAapusamu»

3. «EI'3. Undubudyasvnoiii komniexm mpenupoBounvix mamepuasob»

® [lpencraenser cobon nonue awanor | - 3]
HACTOSIILIEro UH/IMBUTYaTbHOFO KOMIUTEKTa & %
matepuasios E[D. '
® B cocras komiuiekTa BxofsT: OylaHK pe-
ructpauvv; 6ranky orseros Ne 1 m Ne 2;
BapUMaHT 3aJjaHul, COCTaBIEHHBI B COOT- EOUHBLIA TOCYOAPCTBEHHBIM 2K3AMEH
BeTCTBMM C JIEMOHCTPalMOHHBIM BapmaH-
ToM KMMos n crieymdpuxanpes, paspabo-
TaHHBIMK OUTTNL. HHAMSHAYANLHLIN KOMNNEKY

TPEHMPOBOYHBIX MATEPMAIOB
® B omivuue oT MaTepuaos, MoIy4aeMbix

3K3aM8HyEMbLM Ha ED, KOMIUIEKT CO]IEP' MATEMATUKA BAFPHAHI Nel

JKWUT OTBETBI, BHITIOJIHEHHbIE B BIIE 3arloji-

HeHHbIX 6/1aHKOB. Wit B

® Boutyckaercs B HECKOJIBKMX BAPUAHTaX. R T S iy
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BBenenue

B naHHBIt cOOpHUK BKJIIOYEHB! 10 BaApUAHTOB KOHTPOJIBHBIX M3-
MEPHUTEIBHBIX MaTEPUAJIOB MO MAaTEMATUKE, COCTaB/IEHHBIX Ha OCHOBE
IIEMOHCTpalLlMOHHOro BapuaHTa U cneundpukauun KMUMos gns npo-
Benenuss EI'D 2011 roga. JleMOHCTpaUMOHHBIA BapUaHT pa3paboTaH
DenepaibHBIM UHCTUTYTOM MENArorHyecKMX U3MepeH Uil 1o 3agaHuIo
denepanbHoil cyx0bl Mo Han3opy B chepe oOpa3oBaHUS M HayKu
Poccuiickoit denepaumu.

IMpennoxeHHbIe B NOCOOMM BapUAHTBI 3K3aMEHALlHOHHBIX paboT
MO3BOJIAT BaM HE TOJILKO MOTPEHUPOBATLCA B BLIMOJIHEHUH TEX BUIOB
3aflaHu i, KOTOphIe TpaaMLIMOHHO BKJIIoyalorcst B EI'D no maTeMaruke,
HO ¥ OLIEHUTb CBOU 3HaHUs B npeaasepuu EI'D. IMoatoMy nocobue u
Ha3bIBaeTcsl «KOHTPOJIbHbIE TPEHUPOBOYHBIE MAaTEPHANBI».

Bce BapuMaHThI 3aJaHUil B NpPEACTaBJIEHHOM COOpPHUKE MO THUMY,
CTPYKTYP€ U YPOBHIO CJIOKHOCTH MaKCHUMAIBHO NMPUOIHUXEHBI K Oyny-
LIMM 3K3aMEHAUMOHHBIM 3anaHusaM 2011 roma. Kaxunblit BapuaHT co-
CTOMT M3 IIBYX YacTeil.

Yacts 1 comepxwut 12 3anauuit (Bl — B12) 6a3oBoro ypoBHs. Ot-
BeTOM Ha 3afaHus Bl — B12 cnyxuTt KoHeyHas aecaTuuHas Apoob Win
LIEJI0€ YKUCIIO.

Yacts 2 conepxut 6 6osee cioxHbIx 3ananuii (C1 — C6). INpu ux
BBITIOJIHEHUM TpeOyeTcs NpeacTaBUTh NMOAPOOHOE peuleHue U chop-
MYJIMPOBaTh OKOHYATE/bHbII OTBET.

Bce 3anauu B 1aHHOM COOpPHUKE CHAOXEHbI OTBETAMM, PELLEHUS -
MU WJIM YKa3aHHUSMH K UX PELIEHHIO CO CChUIKO#H Ha yyeOHoe nocobue
«Maremaruka. EI'D. Yue6HO-cripaBovYHbIE MaTEPUATBI».

Hcnons3zoBanue npu noaroroske K EI'D nocobus «KoHrponbHbie
TPEHUPOBOUYHbIE MaTepUasibl» B KOMIUIEKTE C nocodbueM «YuyeGHO-
CNpaBoOYHbIE MaTepHasibl» NMO3BOJUT BaM Oosiee 3¢pHeKTUBHO NoAro-
ToBUTBCA K ET'D.



HMHCTpyKuMsA Mo BHINOJIHEHHIO paboThi

Ha BbInosHeHMe 3K3aMeHALlMOHHOM paboThl MO MaTeMaTUKE Ja-
€rcsa 4 yaca (240 MmuH). PaboTra cOCTOUT M3 ABYX YacTeil U CONEPXKUT
18 3ananHuii.

Yactb | conepxut 12 3anaHuit ¢ KpatkuM otBeToM (B1—B12) 6a-
30BOTO YpOBHS MO MaTepUally Kypca MaTeMaTUKH. 3agaHus vactu |
CYUTAIOTCS BBIMOJHEHHBIMU, €C/IM 3K3aMEHYEMbIii 1a/1 BEpHBII OTBET
B BUJIE LI€JIOTO YUCJIa UJIU KOHEYHOM 1eCATUYHOI ApOoOHu.

YacTb 2 conepXuT 6 6onee cnoxHeix 3ananuii (C1—C6) no mare-
pyany Kypca MareMaTuku. [1pu ux BeINOJHEHUHW HAO 3anucaTh MoOJ-
HOE€ pelIeHWe U 3aMuCcaTh OTBET.

CoseTyeM 1J1si 3KOHOMUH BpEMEHH MPOITyCKaTh 3allaHue, KOTOpoe
He ynaéTcs BLIMOJTHUTL Cpa3y, ¥ TepeXoauTs K ciieaylouieMy. K Boinon-
HEHUIO MPOMNYLIEHHBIX 3alaHUl MOXHO BEPHYThLCS, €C/IU Y Bac OCTa-
HETCS BPEMSL.

2Kenaem ycnexa!



BapuanTr 1

Yactb 1

Omeemom K 3adanusam 3moii wacmu (B1—B12) aeéasnemcn
uenoe HUCAO UAU KOHEHHAA decamu4Has dpobs. Omeem cae-
dyem 3anucamb 6 6aanKk omeemoé Ne 1 cnpasa om Homepa
coomeemcmayrouiezo 3a0aHusA, HA4UHAA C Nepeoli KAemo4Ku,
6e3 npobeaos. Kaxcoyro yughpy, 3nHax «<mMunyc» u sanamyro nu-
wume 6 omoeabHoll Knemo4Ke 6 COOmeemcmauil ¢ npuseoeH-
HbiMu 8 6aanKe obpazyamu. Eounuybt uzmepenus nucamso ne
HYX*CHO.

PaccTrosiHue Ha KapTe MexXay AByMsl HaceNl€HHBIMU MyHKTaMU
paBHo 20 cM. Benocunenucr, enyuiumii co CKopocTbio 12 KM/,
npoeaxaeT 3To paccrosiHue 3a 1 y 40 muH. Haiinure macuitad

KapThl.

DyHKuusa y= f(x) 3anaHa rpapukom (cM. puc. B2—1). Hait-
JIMTE YUCIIO KOopHeit ypaBHeHus f(x+1)+2=0.

yﬂ

=y

Puc. B2—1.

x+5

3
Haiinute kopeHb ypaBHeHUS e

3Ix+4

IMepuMeTpbl NONOOHBIX TPEYrOJbHUKOB OTHOCATCA Kak 2:3,
CcyMMa Ux mJioiaaei paBHa 260. Haitnure niowmans 6osbliero

TpEYrojibHUKa.



[ns peMOHTa KBapTHPBI ABAXAbl MOKyNaIH 6eNylo U KOPUYHE-
By10 Kpacky. [lepBblif pa3 kynuiu He Gosiee S 6aHOK, a BO BTO-
poii pa3 He MeHee 6, TTPU 3TOM MMePBBIt pa3 KYNUIX KOpUYHeE-
BO# KpackKH BABOE 60blile, YeM BO BTOpPO# pa3, a 6ejioif Kpacku
BO BTOpO# pa3 BaBoe Goibliie, YyeM B nepBblif. CKOBKO 6aHOK
6en0it Kpacku KyTjleHO B nepBbIi pa3?

HaitauTe nnowmans 4yeTbipEXyroibHUKA ¢ BEpLIMHAMU B TOYKaX
A(=5;-2), B(-1;1), C(3;-2), D(-1;-4).

Haiiaute 3HaueHMe BbIpaXEHUs logzslogs{/g.

Haitoure cymMy abcumcc Bcex ToyeK Ha rpapuke QyHKUUU

4
X
y =T+x3 —2x%, B KOTOpBIX KacaTe/bHasi Napajie/bHa OCH

0X.

O6pasyiollias KOHyca, 06béM KOTOPOTro paBeH 64n Ky6.e., Ha-
KJIOHEHA K TJIOCKOCTH ocHoBaHus nox yrnom 30°. Haiiaute
IUIMHY oOpa3ylolleit.

- Haiigute Ko1nuecTBO TOUEK IKCTPEMYMaA Q)yHKuMM f(x) ecsiu

€€ Npou3BoaHas UMeeT BUI f'(x) = (x+3)*(x? =9)(x* -8).

- Haitnure cymmy KopHcﬁ (mm KOpEHb, €CJIN OH €AUHCTBEHHBII)

ypaBHeHus log,(x* -8)— longS 0.

B KMHO3ae HYXHO pa3MeCTUTh HEKOTOPOE YMCJIO 3pUTeieit Ha

paccraBlieHble cKaMeiku. Ecin Ha Kaxayio U3 HUX NocaauTb
o 4 3puTeNs, TO HE XBaTUT 5 CKaMeeK MPU TOM Xe Mopsake
pa3MelIeHHUs. A €CIM Ha KaXIylo MOCaauTh Mo 5 3purteneii, To
5 ckaMmeek ocTtaHyTcs cBOGoaHBIMU. CKOJBKO 3pUTeNieil npu-
1LJIO B KHHO3an?

Yactb 2

as 3anucu pewenuii u omeemos Ha 3adanun CI—C6 uc-
noas3yiime 6aank omeemog JNe 2. 3anuwume cHaxaaa Homep
evtnoanaemozo 3aoanun (C1, C2 u m. o.), a 3amem noanoe
060CHOBAHNOeE pelienue u omeem.




PeuuTe ypaBHeHue x° —2xsin(x+a)+1=0 B 3aBUCUMOCTH OT
3HaYE€HMIi1 napaMeTpa a.

*Ky6 BnucaH B koHyc. Haitnure nimny pe6pa Ky6a, ecau obpa-
3y10111asi KOHyCa paBHa 5 U HAKJIOHEHA K MJIOCKOCTH OCHOBAHMSA

4
MoJ YIVIOM 0., KOCUHYC KOTOPOTO paBeH re

C3 | Peumre nepaBeHcTBO 32% 4 32VX+2 98 3x+Vx

C4 | B tpeyronbHuke ABC co croponamu AB=12, BC=18,
AC =15 u3 BepliHHbl A NpoBeAeHbl GUCCEKTPUCA U BBICOTA.
HaiiguTe KOCUHYC yrjla MeXay HUMM,

g

5| Pewnte cucreMy ypaBHeHui |3* —3.2” +3arccosz=2a-17,
2-3"+2” +2arccosz=10,
3-3*+2-2” +arccosz=15-2a
B 3aBUCMMOCTH OT 3HaYE€HU I NapameTpa a.

C6 | Ons usrotoBneHus usnenuit AByx BuaoB umeercs 100 kr meTan-
na. Ha usrotosnenue onHoro usaenus 1-ro suaa pacxomyercs
2 Kr MeTaJia, a uaaenus 2-ro suaa — 4 kr. Kakyio Han6osnsliyio
npubbUIbL (B pyO/IsiX) MOXET MOJYYUTH MPEATIPUATHE OT Tpo-
IAaXW U3IeNUil, eCliM OTNYCKHasi CTOMMOCTb U3aeus 1-ro Buaa
coctasnsier 300 py6., a 2-r6 — 200 py6., npuyém usneauii 1-ro
BHJa HYXHO U3roToBUTH He Gonee 40, a 2-ro — He Gonee 20?

OTBeTbl, YKa3aHUA, pellIcHUs

OTBeT: -1%)5—

Pemienre. Macuitab KapTbl — OTHOLUEHWE PACCTOSHUS MEXAY
JIByMsl TOUKaMH Ha KapTe K pacCTOSAHUIO Ha MECTHOCTH. Benocuneaucr
3a | 4 40 MuH npoexan 20 kM. CnegoBaTtenbHO, MacLITab paBeH OTHO-

ZOCM= 20cM =L
20km  2000000cM  10°

HIEHHUIO

OtBeT: 3.

Yka3aHue. YpaBHEHHUE PELIAETCS MOCTPOEHUEM rpaUKOBy = —2
Uy =f(x+1). INocnenHuit nonyyaercsi U3 3alaHHOTO CMELIEHUEM ETrO
BJIEBO Ha eAMHULY (CM. pa3aen 5.5.2 cnpaBoYyHMKa).



OTtBeT: 4. Yka3anue. Bo3seaure B KBagpar.

OTtBerT: 180.

Pewenune. O603HaYuM CXONCTBEHHBIE CTOPOHBI MONOGHBIX Tpe-
yronbHUKOB ABC u A B, C,| COOTBETCTBEHHO @ U @,, a UX TJIOLIAIHN S'U

Sl‘ Tak KaK oTHOLIEHHE NnEpuUMETPOB NMoaoOGHBIX TPEYTObHUKOB PaBHO

a 2 S a 4
OTHOLLEHUIO CXOACTBEHHBIX CTOPOH, TO —=—. Torna —=—=—. Ilo
a 3 S, a 9
. . S+S 13 260 13 260 9
CBOWCTBY NpONoOpLHii ==, —=—, §,=———=180.

s 985 9

1 |

13

Ortser: 3.

Pemenne. ITycts B nepsblii pa3 Kynuiu / 6aHok 6eJioi Kpacku U k
1+ k<5,

6aHOK KopruHeBoii. Toraa U3 ycioBus 3a0auu Cieayer: k o
2/ + ; 26,

2/+2k <10,

= k = k <—. D10 03HayaeT, yTo k=1 uan k=2. Ho no
2[+;>6, 3

yciosuio 3anaun k #1, cnegosatensHo, K =2. TMoacTasnss 310 3Ha-
YeHHE B CUCTEMY HEPABEHCTB, MojyuyuM /<3 u 2/25=1/=3.

OTerT: 20. Yka3zanue. Cm. npumep 9.2.6.

B7| OtseT: —0,5. ¥Ykazauue. Mcnons3yiite cBoiicTBa Jorapudg-
MOB.

B8 | OtrseT: —3. ¥ka3zanue. Haiinute y’ u pewute ypaBHEHHUE
y'=0.

OrBeT: 8.

Pemenne. Ha puc. B9—1 nsobpaxeHo oceBoe ceueHUE KOHyca.
B

H
Puc. B9—1.

oo



O6osnauum AB=a. Torna 64n=%nAH’~BH. Vs AABH:

a3 a

AH =acos30°=—— u BH =asin30° =—. IloacraBnsas 3Tu 3Haye-
2 2
v 3a’ a
HUA B GopMyy 06bEMa KOHYCa, NOJyYyuM 641 = — P a=8

OTseT: 4. Ykazanue. CM. npumep 8.2.8.

OTseT: 4. Yka3zanue. CM. npumep 7.3.3.

OTtBeT: 200.

Pewenue. Ilycts x — yucno 3pureneit, y — yucno ckameek. U3

x—-4y=4-5, |x-4y=20,

yCJIOBUSA 3aayM CJIELYeT, YTO y=45u
Sy—-x=5-5, |-x+5y=25,

x =200.

OTseT: x=1, ecau a=—§-—l+21tk,keZ;x=—l, ecnu

a=1—§=21tn, neZ.

Pemenme. Tak kak x=0 He sBIsieTCA KOPHEM YpaBHCHHUA, TO
2

. x"+1
ypaBHEHHUE MOXHO NMpPEACTaBUTh B BUIE Sin(x+a)= —2—— Ecinx >0,
X

2

x° +1 .

> >1. [leiicTBUTENBHO, TaK KaKk x’-2x+1>0, TO

X
2 2
x =2x+1 x +1
>0, 21
2x 2x 2

. . x“+1
Tak KaK |sin(x+a)|< 1, To sin(x+a)= BBIMOJIHAETCS TOJIBKO

2

x“+1 .
B cllyyae . =1, 1.e. x=1. Torna sin(l+a)=1, 1+a=£+21tk,
X ’ 2
n .
a=—-1+2nk, ke Z.
2 x+1 . x?+1
Eciu x<0, TO 5 < -1 ¥ paBeHCTBO sin(x+a)= BbINOJ-
X
HSETCS TOJIBKO B cllyyae X =-1.
. T
Torna sin(a-1)=-1, a—l=—%+2nn,a=l—;+27tn, neZ.



Orser: _li(_8_—_3_~[2_)_

23

Pemwenune. IIposeném ocesoe ceuenue S,SS, KoHyca (CM. puc.
C2-1), npoxonsiuee yepe3 anaroHanu A, C, u AC BEPXHETO U HUXHE-
ro OCHOBaHMii Ky0Oa.

S
A, 01 CI
o
S A o C S2
Puc. C2—1.

S, SS, — paBHOGENPEHHBI TPEYTONBHUK, Y KOTOporo S;8=5 u
ZSS,S,=a. O6o3naunm S,4, =x. Torna AS=5-x. U3 AS,AA:
AA, =xsina. U3 A4S0, : AO, =(5-x)cosa.

Tak Kak 4,0, — nono0BMHA UaroHaau KBaapara OCHOBaHMS, TO
CTOpPOHA KBajpaTa paBHa V2 (5—x)cosoa=A A (Bce pébpa Ky\6/§ paB-

2.5

Hel). CnepoBaTtenbHO, \/5(5 — X)coso = xsina, X =—=
2+ tgo

g - V2:ssina _ V206 _ 126-3V2)
' 2rtge V24374 3

OTBeT: x €[0;4].
Pemenne. Painenus o6e yacTu HepasencTsa Ha 3V | nonyuum
3x-Vxt | 3fr-x02 98 OBo3nauum 3*Y* =7 >0 u 3anuwem HepapeH-

9 317 -281+9
CTBO Yepe3 NepeMeHHYIo £: 37 + " <28 & — <0.

1
Tak kak >0, To 31> =287 +9<0, —3—< t <9. Bo3sBpamasicse kK nepe-

x—‘/;gza

MEHHOI X, monyuum 3~ < 3V < 32 0<x<4.
x—sf)—c>—l,

10



OTBCT:%—Z.

Pewenne. AK — 6uccektpuca yma A, AH — BbicoTa (CM. puc.
C4-1).

Ilo cBoiCTBYy OMUCCEKTPHUCBHI BHYTPEHHETO YIJla TPEYrojbHUKA

BK AB BK 12

= s =—, BK=8.

KC AC 18-BK 15

Mo Teopeme kocuHycoB AC?= AB*+ BC*-2AB-BC -cos<B,
AB* + BC' - AC* 144+324-225 9
cosZB= , =—.
2BC-AB 2-18-12 16

Mo Teopeme «xocuHycoB u3 AABK: AK*=AB'+BK®-

—2AB- BK -cosZB, AK? =144+64—2-12-8-%=100.

Yto6b1 HaliTh BeicoTy AH, no popMmyne 'epona Haiiném niouians

45 21 9 1 1
TpeyronbHuka AABC: S, =1’75—5—575=$ 7

135V7 _15V7 AH 15\7

2S5
Torna AH=—25_ = : cosZHAK == =—""_
BC 2-18 4 AK 4-10
N

8
OtBeT:Ecnu-1<a<2,tox=log,2-a), y=2, z=cos(a+1),
ec/iv a € (—oo;—1)U[2;00), TO CUCTEMA HE UMEET PELUEHUIL.

Peinenue. BBenéM HoBble nepeMeHHble X =3">0, Y=2">0 u
Z =arccosz, rae 0< Z <, ¥ nepenuiueM UCXOQHYIO CUCTEMY Yepe3
X-=-3Y+3Z=2a-17,
HOBBIE NMEPEMEHHBIE: <2 X +Y +2Z =10,
3X+2Y+Z =15-2a.

11



IMonyueHHas cucTeMa siBJisieTCs TMHEHHOM CUCTEMOM OTHOCUTEb-
HO X, Y, Z v peuiaeTcss METOIOM MCKJIIOYEHUS HEU3BECTHBIX. CIOXUB
BCE YpPaBHEHMSA CUCTEMBI, MOJyYuM 6 X +6Z =18, X + Z =3. lloacra-

BUB X+ Z=3 Bo BTOpO€ ypaBHEHHE, MojyyuM 6+Y =10, ¥ =4

IMonctaBuB Y= 4uZ =3 — XBnepBoe ypaBHeHHE, MONyYUM X =2 — q.
Torna Z=a + 1. Bo3Bpailiasich K CTapbiM NEPEMEHHBIM X, y, Z, MOy~

3¥=2-a,
2’ =4,
yuM {arccosz =a+1l, x=log,(2—a), y=2, z=cos(a+1)
2-a>0,
0<a+l<n
npu —1<a<2.

OTtseT: 13 000.

Pewenne. O603HauUM x| — YUCJIO U3ENUIA 1-r0 BUIA, X, — YHC-
JI0 U3JeNUii 2-TO BUOA, HEOOXOAUMBIX )i MOJTyYEHUSI MAKCUMATBHOIA
npu6einu. Torna 3ta NpuGLUTL Bepa3uTcsa yucioM P =300x, +200x,.
W3 ycnosus 3anaum cnenyer, yto X, <40, x, <20 u 2x, + 4x, = 100.
Hns peuleHus 3aga4yv BBEAEM HOBBIE NMEPEMEHHBIE X3 U X4, TIE X3 —
yucno usneauit 1-ro Buaa u3 Bo3MOXHBIX 40, KOTOpbIE HE HYXHO U3-
rOTaB/IMBATh U1s MOJly4€HUSI MAKCUMAJILHO# NPUOBLIH, a X, — aHaNo-
TMYHOE YUCJIO U3ae/nii 2-ro BUaa U3 BO3MOXHBIX 20.

Torna rnmonay4ymM CUCTEMY YCJIOBHIA:

X, +x, =40, x, =10+2x,,
x,+x,=20, & {x,=20-x,,
2x, +4x, =100 x, =30-2x,.

Tak kak X;,X,,X,;,X, — HEOTPULATEIbHBIE LIEJIbIE YUCIIA, TO U3 NO-
clenHel CUCTEMBbI ypaBHEHUH caenyer, uto 0< x, <15 u nepeMeHHas

X,, 3aBUCsALIAsA OT X, — BO3PACTAlOLLas, a IEPEMEHHAsI X,, 3aBUCsLLasl
oT x,, — yObIBalowas. 3HaYUT, HauboJblIee 3HAYCHUE BbIPAXEHHE
300x, + 200x, IOCTUTHET NMPU HAaUGOJIBILEM X; U HAUMEHBILEM X,. ITO
OyneT oCyLIECTBAATLCA NPU X, = 15, T.€. x; = 40, x, = 5.

Toraa P =12 000 + 1000 = 13 000.
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BapuaHnr 2

Yacrts 1

Omeemom K 3adanuam Imoui wacmu (B1—B12) aeéraemca
ueaoe HUCA0 UAU KOHeHHan decamu4nas opob6s. Omeem cae-
dyem 3anucambv 6 6aanx omeemos /Ne 1 cnpaea om nHomepa
coomeemcmeyrouie2o 3a0anuUs, Ha4URAA C nepeoli K1emo4Ku,
6e3 npobeaos. Kaxcoyro yughpy, 3HaK «Munyc» u zanamyro nu-
wume 6 omoeabHOU Kaemo4Ke 8 COoOmeemcmaeuil ¢ npugedeH -
Hoimu 6 Gaanke obpazyamu. Eounuyst uzmepenus nucamo He
HYXCHO.

Jnsi OOMBKM CTy1bE€B HYXHO 24,5 M TKaHU WIKMpUHOW 1,5 M.
CKOJIbKO METPOB TKaHW WWMpuUHOH 1,25 M mnorpebyercs ans
00MBKH TaKOTO X€ KOJIMYECTBA CTY/1beB?

Haitoure CyYMMY HauOONbLIET0 U HAUMEHbLIETO 3HAYEHMH

3-x2, ecnu x<2,
dYHKUMU Ha poMexyTke [—1;4].
x-3,ecnu x>2

Haitaute cymMy KopHeii ypaBHeHHst VXx* +8x—5=2.

B npsiMoyroJikHOM TpeyroJibHUKE, KaTEThl KOTOPOrO paBHbI 8§ U
6, 13 BEpLIMHBI IPSAMOTO YIJ/Ia HAa TUTTOTEHY3Y OMNYylIEeHa BbICOTA.
HaitguTe pasHocTbh MeXay MjoliaasiMyd GOJbLIErO U MEHbLLIE-
ro TPEYroJIbHUKOB, Ha KOTOpbIE BLICOTA JEJUT 3allaHHBII Tpe-
YrO/NIbHUK.

Ha nepBoMm ckjlane HaXoAUTCSl MyKa U caxap, IpU4€M MyKH B 4
pa3a Gonsliie, a caxapa B 2 pa3a 6ouibliie, YEM Ha BTOPOM CKJla-
Ie, U ux obwmit Bec He npesbiaer 110 T. Ha TpeTbeM ckiane
MYKH B 3 pa3a 6onblue, a caxapa B 7 pa3 6osblie, 4YeM Ha BTO-
pOM cKiaae, ¥ Ux o6uinit Bec He MeHblle 165 T. CKOJIBKO TOHH
caxapa 6bL10 Ha BTOPOM CKJIaZle, €CJIM BEC caxapa Ha 3TOM CKJla-
ne cocrasnsia 0,75 Beca Myku?

Ha kneryatoit 6ymare u3obpaxéH wectuyrolbiuk ABCDFE
(cM. puc. B6—2). Haiioure ero mowaas B KBaApaTHbIX CAaHTHU-
METpax, CYUTasl, YTO MJIOILAAbL KAXKION KIETKU paBHa 1 cM2,

13



Puc. B6—2.
Haiinure 3HayeHue BeipaxeHus log;q(log,25:10gs8).

x? 41

Haiinute KonnuecTBo ToueK Ha rpaduke QyHKUUU Y = T
x+

KOTOPBIX YroJl HaKJIoHa KacaTesibHo# K ockt 0.X paBeH 135°.

B npaBWwiIbHO# 4eTBIPEXYTOJIbHONI NMUpaMUIE C BbICOTOM, paB-
Hoit 11, Ha paccToAHUU 4 OT BeplUMHBI NMPOBEIECHO CEYeHUE,
napaeibHoe ocHoBaHMI0. HalinuTe IJTMHY CTOPOHBI OCHOBA-
HUS, €CJIM TJIOLIAAb CEYEHUSA paBHa 64.

Haitnure KonuyecTBo ToYEK SKCTpeMyMa pyHKuum f(X), ecaun
Ha o6acTH onpeneneHUs QYHKLUMM MPOU3BONAHAA UMEET BUI

2,2
(x+2)"(x"-1)
)=

x'-x-6

BbluucuTE 3HAYEHUE
u f(x,)=5.

-1
[ ecm S(x)=1log,(3x—-4)+logx

Xo

MortopHas Jlofika 3aTpayuBaet 3,2 yaca, yToGbl NPoATH 18 KM
MO TEYEHUIO PEKM U BO3BpaTUThca Hasald. 3a 1 4 40 MUH OHa
MPOXOAUT 5 KM MO TEYEHHUIO peKU U 12 KM NpOTHUB TEYEHHUS.
Onpenennte CKOPOCTD JIOOKH (B KM/4) B CTOsIuEl BOJeE.

14



Yactb 2

Man 3anucu pewenuii u omeemos na 3adoanuna CI1—C6 uc-
noas3sytiime 6aank omeemos Ne 2. 3anuwmume chavasa Homep
evinoansemozo 3adanuna (C1, C2 u m. o.), a 3amem noanoe
obocroeannoe pewenue u omaeem.

Haitnute cyMMy 1enbIX 3HaYeHU i MapaMeTpa a@, MpyU KOTOPbIX
yucno X=T HE  ABISAETCS  KOPDHEM  YpaBHEHUS

.3
(x—n)(x—3n)Ja’+Sa+5+sm5x=0, a yucjo x=3n sABNA-

€TCA €ro KOpHEM.

OcHoBaHHeM NMUpaMUIbl SIBISETCA MPSAMOYTOJILHUK C YIIIOM
30° Mexay AMaroHaJIsIMM, a 60KOoBbIe PEOPa HAKJIOHEHBI K IJ10-
CKOCTH OCHOBaHMs nop yriom o. Haliaure o6b€M nupamMusl,

1
€CJIM pauyc ONMCaHHOM chepbl paBeH 9, a cosal =§.

Pewure HEpPAaBECHCTBO

W4+ 23 +4-23) + (Ja+ 23 —Ja-23)* <16.

H3BecTHO, YTO B Tpaneuuio ¢ 60KOBLIMU CTOPOHAMHU, PaBHbI-
MU 6 1 10, MOXHO BUcaTb OKPYXHOCTb. CpenHsisi TMHUSA [e-
JIUT Tpaneuuio Ha ABe YaCTH, OTHOLIEHHUE JIoLIaei KOTOPBIX
paBHo 5:11. Haitnute pa3HocTb UTMH GONbLIETO U MEHBLIETO
OCHOBaHW TpaneuuH.

PewnTe cucremy ypaBHeHU I
2* +2arcsiny +arccosz=6a+3,

2-2* —3arcsiny +3arccosz=16-a,
3.2* +arcsiny+2arccosz=7a+11

B 3aBUCMMOCTH OT 3HaUY€HU It napaMeTpa a.

Haiigute yeThIp€éX3HAaYHOE YHUCIO, Y KOTOPOrO ABE MEpBbIE
uMdpsl COBNANAIOT, ABE MOCAeAHNE UUPPbI COBNANAIOT, U OHO
ABJISETCS TOYHBIM KBalpaTOM.

OTBeThl, YKa3aHUA, pellieHUs

OTBeT: 29,4

15



Pemenne. [Iis o6MBKHM cTYNbEB TpebyeTcs 24,5:1,5 = 36,75 M2 TKa-
73 29.4 M.
5

36
HU; Npu wupuHe 1,25 e€ norpedyercs

’

OtBeT: 2. Yka3anue. [locTpoiite rpaduk 3agaHHOI DyHK-
LM,

OTBeT: —8. ¥YKkazanue. Bo3ecTu B KBagpar.

OTBeT: 6,72.

Pewenue. Ha puc. B4—2 AABC — npsimoyronbHbiit, AB =8,
AC=6u AH 1 BC.

B
Sl
H
A C
Puc. B4—2.
S, AB* 64 16
OuesuaHo, AABH ~ AACH, v notoMy —-=—=—=—. Tlo
S, AC? 36 9
CBOMCTBY MNpOMNOpLUHUIA HUMEEM: S’+S2=25 U ﬁ=— oTKyda
y Tnp pu . s, 9 s, 9’ A1t
S5 B g s, = (s +S)——7-1 B-AC=-".24=672.
S,-5, 7’ 25

OrseT: 15.

Pemenue. n)’CTb m — YUCJIO TOHH MYKH U § — YHUCJIO TOHH Caxapa

dm+2s <110,
Ha BTopoM ckiage. Ilo ycnoBuio 3amauu
Im+75s>165
2m+s5<55,
m < 20. YuuTeiBas paBeHCTBO S =0,75m, NOJy4Yum
3m+7s>165
s<15.

M3 BTOpPOro HepaBEeHCTBA HCXOOHOM CHUCTEMBI MOJYyYUM
3m+75<60+105=165, a no ycnosuio 3Ta CyMMa He MeHbuie 165.

165-17
al <20, s>15. CnenoBa-

CnenoBatensHo, 3m+7s=165, m=
TeNbHO, s=15.

16



OTBeT: 31,5. ¥kazanue. CoenuHute Touku Bu F (puc. B6-2)
W HailauTe niaouwans TpeyroibHuka BCD u nnowmanb Tpane-
uMu ABFF TaK Xe, KaK B npuMepe 9.2.6.

C
B D
{7 E
Puc. B6—2.
OrBeT:0,5.
Pemenue. IIpeo6pasyem BbIpaXKeHHE log,25-log 8 =

= log252 -log523 =6log,5-log;2 =6, Tak xaK log b-log,a =1 npwu Bcex mo-
¥ 1
NYCTUMBIX 3HauYeHUsAX a U b. Toraa log,6 = 5"

OTBeT: 2. Ykazaume. Haiigute Yy’ W pewurte ypaBHEHHE
y’ =tgl35°

OTseT: 22

Pemenne. OCHOBaHHWEM NMPABUIIBLHOM YeTBIPEXYTOJIbHON MTUpaMU-
IIBI SIBJISIETCS KBaApaT CO CTOPOHOM @, M MJiollaJb OCHOBaHUS MUPaMU-
Ibl paBHa g?. Eciv nupamMuaa nepeceyeHa MjioCKOCThIO, Mapaie/ib-
HOI OCHOBAHMUIO, TO MJIOLIAAU CEYEHUSA U OCHOBAHUS OTHOCSATCS KakK
64 16
KBaapaThl UX pACCTOSIHMI OT BepuiunHbl. CrenoBaTenbHO, —7=1—2—1,
a

a=122.

OTBeT: 2. Ykazanue. CM. npumep 8.2.8.

Pewenue. INMepenumem f'(x) B Buae f'(x)= (x+2) (x=1)(x+1)

(x+2)(x-3)
Y UcclieyeM NMPOU3BOIHYIO B 06/1aCTH OMpeneieHusa: X #—2 u X #3.
OueBuaHo, Yyto f'(Xx) obGpallaeTcs B HYJIb B TOYKaX X=1 u x=-1

NMpH nepexone 4epe3 3T TOYKU MEHAET 3HaAK. CnenoBarenbHO, Kaxaas
U3 HUX ABJISETCS TOYKOM 3KCTpEMYyMa.

17



OTBeT:0,6.

Pewenne. 13 pewenns ypapienus log,3x—4)+log,x =5 Haii-
€M TO 3HaYeHUe X, npu KotopoM f(x)=S5. Ha obnactu onpeneneHus

4
byukunun  f(x): x>; YpaBHEHHE 3aMUChIBAETCsi B  BUIE

8
x?—4x—-32=0=x,=4,x,= -3 HE yOOBJIETBOPSET 00/1aCTH Ofpe-

x, -1

x, +1

3
nenenus f(x). CnegoBatensHo, X, =4 U = 3

OTBeT: 12.

Pemenne. Ilycth X KM/4 — CKOpOCTb JIOOKH B CTOsiuEH BoIE,
y KM/4 — CKOpPOCTb Te4eHHs pekH. Torma (x + y) KM/4 — CKOpPOCTb
JIOAKH MO TEYEHUIO PEKH, a (X — ¥) KM/U4 — CKOPOCTb JIONKH NPOTHUB

18 18
+——=32,
xX+y x-y ..
TeueHuus. U3 yC/10BUs 3a1a4YU CI€ayEeT 5 12 5 BBCJJ.CM HO-

xX+y x-y 3
1 1
V=—— U NnepenuiieM CUCTEMY YpaBHeE-

XY XY gut18v =32, {

Bbl€ NEpEMEHHbBIE U =
45u+45v =38,
15u+36v=>5,

x+y=15,
x-y=9,

HUIA 4Yepe3 HOBbIE TMEPEMEHHBIE: 5
5u+12v=§,

1 1
u= 5 v= ’ Bo3Bpaliasich K nepeMeHHBIM X U y, TOJIYYUM

x=12 kM/4, ¥ =3 KM/u.

OTtBeT: 5.

Pemienne. Ecay ripy X =T MOAKOpEHHOE BbIpaXeHHUE UCXOMHOTO
ypaBHEHHUs OTPULIATENILHO, TO X =T HE ABJIAETCA ero KopHeM. Eciu
npu X =31 3TO BhIpaXEHHE HEOTPULIATEIBLHO, TO X =31 sABsAETCA €70
KopHeM. TakuM o6pa3oM, MICKOMbIE 3HAYEHUSA @ ABJISIIOTCS peLLeHUs -

a*+5a+4<0,

MM CHCTEMbl HEpPABEHCTB )
a +5a+620,

a’+50+5+sin%n <0,

2 H 9 {
a +Sa+5+sm;n>0,
—4<a<-l,
[a>—2,

a<-3,

M CYMMa LebIX 3HaAYEHU# a paBHa -5.

\

—4<a<-3,
-2<a<-1

18



OTBeT: E;—z

Pewenme. Caenaem 1MaroHajIbHOe ce4eHUe NUpaMubl, BIUCaH-
HoOil B chepy. B ceyeHUMn nonyuyum paBHOOEAPEHHBIH TPEYroJbHUK
ASC, BNUCaHHBIN B OKPYXHOCTb paanyca 9, ¢ yrJioM Nnpu OCHOBaHUM
o (cM. puc. C2-2).

S

Puc. C2-2.
OcHoBanueM AASC saBnsiercs nuaroHanb AC OCHOBaHUS NuUpa-
bac 1 .
muael. Ilo u3BecTHIM opMmynam S, - =%; Saics =5cbsma,

E=—'—c #, c=a=12\/5, rne AS=c;SC=anAC=b.

6 2
1242

N3 AASO: A0=ccosa=—3—=4\/5, AC =82; SO=csino =

~16. V. =%SM .SO. Takkak S,,, =%(AC)2 §in30° = (8v2)? %=3z,

nup

L =l-32-16=—.
3

OrtBeT: X<2.

Pemenre. Tak Kak 4+2\/§=(\/§+1)2 " 4—2\/§=(\/§—1)2, TO
NIaHHOE HEPABEHCTBO MOXHO 3anucaTbh B BUIE (2\/3)" +2* <16. Pa3-

JENUM 06€ YacTH HEPABEHCTBA HA 2 M UCCJIEyeM MOJyYeHHOE Hepa-
BEHCTBO (\/3)" +1<16-27%. Tak KakK (\/5)" +1 Bo3pacraer c yBenauue-

HUEM X, a 16-27" y6piBaeT, U paBEHCTBO BBLIMOJIHAETCS NMPU X = 2, TO
npu x<2 (\/5)"+1<16-2"‘. CnenoBatenbHO, pEUIEHUEM HEpPABEH-

CTBa SIBJIETCA MHOXECTBO X < 2.
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Orser: 12

Pemienne. B Tpaneuuio MOXHO BNMCaThb OKPYXHOCTh TOrda M
TOJILKO TOT1A, KOraa CyMMBbI JJIMH MPOTHBOMNOJIOXHBIX CTOPOH PaBHBI.
O6o03HauuM BC =a; AD=b (cMm. puc. C4-2).

B C

M/ \
A K D
Puc. C4-2.

IMonyyum a+b=16, w cpenHsas nunus MN =8. [anee,

+8 b+38
SMECN=HTBK.; SAMND=TKIK (BK — BbICOTa Tpameuuu).

Tak kak BK, = KK|, :—4-::=%, 5b—11a=48. CocraBnsieM CUCTEMY
+
+b=16
y ' a=2 b=14
lla—5b=-48

OtBeT: Eciin Z_Tnsagn—l TO X = log,(a + 2), y =sin(2a —

2-m
—1),z=cos(a + 3);ecnm ae (—oo;—4 YU (1t —3;00), TO CUCTE-
Ma HE UMEET peLUeHU.
Pemenue. BenéM HoBble NMepeMEHHBIE X =2* >0, Y =arcsin y,

T T
rae - <Y S;, Z =arccos z, rae 0< Z <m, ¥ 3anuiieM CUCTeMy ye-

X+2Y+Z =6a+3,
pe3X, Y, Z: {ox -3Y +3Z =16-a,
3X+Y+2Z=7a+11.
IMonyyeHHas cucTteMa OTHOCUTENILHO X, Y, Z siBnsieTcs TUHEHHOMN
Y pellaeTcs Mo MeToAy UCKITIoYeHUS HeU3BECTHBIX. CJI0XHUB BCE ypaB-

HEHUS CUCTEMBI, NonyyuM X + Z=2q + 5. Tornd U3 nepBoro ypaBHe-
Hust Y=2a — 1. MNMoacrasum Y=2a—1u Z=2a+5-X Bo BTOpOE

ypaBHeHUEe, nonyyuM X =2+ a. Torna Z=a + 3. Bo3Bpamasces K
CTapbIM NMEPEMEHHBIM X, y, Z, MOJNy4YUM
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2*X=a+2,
arcsiny =2a -1,
arccosz=a+3,

n T
a+2>0, 0<a+3<n,—;<20—1<5.

Torna  x=log,(@a+2), y=sin(2a-1), z=cos(a+3) npu

OTtBeT:7744.

Peinenme. [ycTth x — nepBas uudpa UCKOMOTro Yucia, y — Mno-
cnequsas. Torma N =xxyy=10’x+10*x+10y+y=10"x-11+11y=
=11(100x+ y)=1199x+ x+y)=11(11-9x + (x + y)).

Tak Kak /N — nojHblit KBaapaT U OeJUTcs Ha 11, To u3 nocieaHei
3anucu cienyert, uto 11-9x+(x+y) nonxHo nenutbcsa Ha 11, T.e. x+y
nenurca Ha 1. Ho 0<x<9 u 0<y<9, I<x+y<I18, u noromy
x+ y=11. Takum obpasoM, 11-9x+11=11(9x+1) u N =121(9x+1),
OTKya CJeayeT, yTo uncao Buaa 9x+1, roe 1< x <9, sasasieTcsd To4-
HbIM KBanparoM. [lepe6Gupas nocnenoBaTenbHO 3HaYEHHUS X, MOJyYa-
eM pan uucen 10, 19, 28, 37, 46, 55, 64, 73, 82, cpean KOTOPBIX TONBKO
qyucno 64 apnsercsa noaHeIM KBaaparoM. MUrak, N =121-64=7 744,
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Bapuanr 3

Yacrtp 1

Omeemom K 3adanuam 3moii wacmu (B1—B12) aeanemcs
uenoe HUCA0 UAUu KOHeMHan odecamu4Han opobs. Omeem cae-
dyem 3anucambv 6 6aank omeemoe JNe 1 cnpaea om Homepa
coomeemcmeyrouiezo 3a0anus, Ha4UHAaA C nepeoii Kiemo4ku,
6e3 npobenos. Kaxcoyro yugppy, 3HaKx «MuHyc» u 3anamyio nu-
wume 6 omoeavHoli Kaemo4Ke 6 COOmeemcmeuu ¢ npueeodéH -
HbiMu 6 6aanke obpazuyamu. EOunuybt uzmepenus nucams He

HYXCHO.

22

Ecnu cnoXxuTs Bo3pacT OTLa U ChIHa, NoayyuTcs 58. Yepes ue-
ThIpE TOla OTHOLIIEHWE BO3pACcTa OTLIAa K BO3pacTy ChiHa OymeT
paBHO 3. CKO/ILKO JIET OTILY B HACTOSILIMIA MOMEHT?
2 -x x
X 27 -2

3agaHbl  (PYHKUMM: D y=@Wx)? +7; 2)y=—7—;
3)y=Ig’x; 4)y=Igx’+1. BuiGepute cpeam HHUX YETHYIO
(bYHKUHMIO ¥ BRIYUCIUTE €€ 3HaYeHue npu X =1.

Haiiaute Hanbosnbliee Lenoe pelieHue HEPaBEHCTBA
2
x"+3x-4
—<0.
x+1

BuyTpu kpyra paguycom 16 cM B3sita Touka M Ha pacCTOSIHMM
14 cM OT ueHTpa, 4yepe3 KOTOpYyl MpoOBEAcHA XopAa AJIMHONI
19 cM. Haiiaute (B cM) Moay/b pa3HOCTH AJIMH OTPE3KOB, Ha
KOTOpBIE TOYKA AETUT XOpAY.

Ha 3Kk3aMeHe WIKOJIbHUKAM ObLIM BBICTABJEHBI OLEHKH «2»,
«3», «4», «5». OUEHKHU «2» U «3» MOJYYUIU OIUHAKOBOE YUCJIO
yyauuxcsi. OLeHOK «5» ObIJIO BBICTABJIEHO B 2 pa3a MEHBbLIIE,
YyeM «2» WU «3», a OUEHOK «4» ObIJIO MTOCTaBAECHO OONBbLLIE, YEM
«2», «3» 1 «5» BMeCTE B3AThIX. OLEHKH BbILLE «3» NOJyYUIIU Me-
Hee 14 yenoBeK. CKOJIBKO BBICTABJIEHO YETBEPOK, €CJIH 3K3aMe-
HoOBaJioch He MeHee 20 yenobek ?

Haiiaute nnowans GUrypsl, KOoOpauHaThl BCeX TOYEK KOTOPOIA
YIOBJIETBOPSAIOT YCIOBHIO | X —1|+|y+5|<6.

Boiuucinute tg(arcctg 0,4).



Haianre cymmy abGcumcc Bcex Toyek Ha rpadpuke (GyHKUMH
3x’ +1

B KOTOPBIX YTOJl HaKJIOHA KacaTejJibHO#i K ocu 0X
-

paBeH 45°.

B npaBunbHOM YeThIPEXyrosibHOM nupamMuae 60KoBoe pedpo,
IUTMHA KOTOpOro paBHa 18, HaK/IOHEHO K MJIOCKOCTH OCHOBa-
HMs non yrnom 45°. Haitnute panyMyc BNUCaHHON B OCHOBaHMeE
NMUpaMuUabl OKPY>XHOCTH.

4

" X
Haitnure TouKy MUHUMYMa QYyHKLIUU y = 7+ x*=2x%+5 uu

CYMMY TO4YE€K MUHHUMYMA, €CJIK UX HECKOJIBKO.

Haiinute KonuyecTBo KOpHe# ypaBHeHUs Cos’ x +sinx - cosx =1,
NpUHAJIEXAIIHUX POMEXYTKY [0;7].

YyeHuk npoyén KHUry B 720 cTpaHull, eXeqHEBHO YHUTas OU-
HaKOBOE Yucio cTpauull. Eciy Obl OH uyMTan Kaxaslil IeHb Ha
12 cTpanul 6onbuie, TO NpoyY€n Obl KHUTY HAa 3 OHS paHbLeE.
CKOJBKO IHEH YYEHUK YUTAT KHUTY?

Yactb 2

Han 3anucu pewenuii u omeemoé na 3adanuna CI—C6 uc-
noav3yiime 6aank omeemos Ne 2. 3anuwume chauasa Homep
evinoansemozo 3aoanun (C1, C2 u m. 0.), a 3amem noanoe
o6ocHosannoe peweHue u omeem.

Pewrnre cucTeMy ypaBHEHHI
log} y—log, y* +8=(V16-x")* + x7,

2|x1-xx+9| =( ,8—y2 ) +y2.

B npaBwibHO# TpeyronsHoO# npusMe 60koBoe pedpo paBHO 3,
a pebpo ocHoBaHUs paBHO 4. Haiigute yron mexiay TeMH aua-
TOHAISIMU 1BYX O0OKOBBIX rpaHeil, KOTOpPbI€ BBIXOAAT U3 MPOTHU-
BOMOJIOXHBIX KOHLIOB CMEXHOTO UM pebpa.

Sn
PewnTe HepaBeHCTBO V25+25x% -30x <3+ Cossz'
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B tpeyronbuuke ABC yron A saBoe Gonblue yrna B, a iiuHbl
CTOpOH, MPOTHUBOJIEXALIMX 3TUM YIJIaM, COOTBETCTBEHHO PaB-
Hbl 12 1 8. Ha Gonbuieit U3 3a1aHHBIX CTOPOH, KaK Ha JMaMe-
Tpe, MOCTPOEHA OKPYXHOCTh, U K — TOYKa NepeceyeHus: ITou
OKPYXHOCTH C TPETbeit CTOpOHOI1. HalinuTe oTHOLlIEHHKE, B KO-
TOpOM TouKa K IENUT IWIMHY TPETbEIl CTOPOHBI TPEYTrOJIbHUKA.

Onpenenute Bce 3HaYEHUS NapaMeTpa @, NPH KOTOPLIX CUCTE-
2x+2(a-1)y=a-4,
{2|x+1|+ay=2
Y HalAWTeE 3TO pELICHHUE.

HUMEET €AWHCTBEHHOC DpCUICHHUE,

Haiinute nmonoXurenbHblE 3HAYEHWUS1 NMapaMeTpa a, MpHU KO-
TOPBbIX HEOTpHULIATE/bHbIE KOPHM YypaBHeHUsi cos(3a — 7)x —
—cos(7a + 19)x = 0, pacnionoxeHHbIE B MOPSIIKE BO3PACTAH U,
00pa3yoT 6eCKOHEeYHY0 apU(PMETUYECKYIO MPOrPECCHIO.

OTBeTbl, YKa3aHus, pelleHUus

OrBeT: 45,5.

Pemenne. O603HayuM Bo3pacT otua — x. Toraa Bo3pacT cbiHa
B HacCTOSILLM MOMeHT paBeH 58 — x. Uepe3 ueTbipe roaa oTlly CTaHET

*4 _3 x=45.5.

-X

X
X + 4 rona, a cbiHy 62 — x. [1o ycnoBuio 3agauu o

OTBeT: . Yka3zanue. Bocnons3yiitecs onpeneneHueM YeT-
HOI GYHKUMMU.

OtBeT: 0. Ykazanue. [IpuMeHUTE MeTOA MHTEPBAIOB K
pelIeHUI0 pPallHOHAILHOrO HEPABEHCTBA.

OTsBer: 11.

Pemenue. Ecnin 0603HAYNTh OIMH U3 OTPE3KOB XOPIbl, HAa KO-
TOpble €€ meJuT Touka M, yepe3 x, TO Apyroi oTpe3ok OyaeT paBeH
19 — x. IMpoBeném yepe3 ToOuKy M AUAMETP OKPYXKHOCTH. DTa TOUYKa
nenut nMaMeTp Ha otpe3ku 30 cMm U 2 cM. Toroa no cBOKMCTBY Xopi,
NpoOBEAEHHBIX Yepe3 BHYTPEHHIOK TOYKY Kpyra, OyaeM HWMETb
(19-x)x=60, x=4 wiu x=15. CnenoBare/ibHO, UCKOMBIH MONY/b
pasHocTH paBeH 11.

OTrBerT: 1.
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Pemenune. ITycTs x 4enoBek Nonyuyuiu OUEHKY «4» | y yeso-
BEK — OLIEHKY «5» , 2y YeJIOBEK — OLIEHKY «3» , 2y YE/IOBEK — OLIEHKY
«2». Tlo ycnoBMI0O 3a1a44 X M y YIOBJETBOPSIOT CUCTEME HEPABEHCTB

x>5y,

x+y<l4, W3 nepBorou TpeThEro HEPABEHCTB CJIEAYET, 4To X > 10.

x+5y>20.
Ecnu x=10, To 5y<10 u y=1. Ho Toraa He BbIMONHAETCA TPEThE
HepaBeHCTBO cucTeMbl. Ecniu x=11, T0 S5y<11 u y=2. Torna Bbl-
MOJIHAIOTCS BCE HEpaBEeHCTBa cucTeMsbl. Ecnu x =12, TO, B3sIB y =2,

MBI TEM CaMbIM HapyLIMM BBINMOJHEHHWE BTOPOro HEPaBEHCTBA CUCTE-
Mbl. TakuM 00pa3oM, EAMHCTBEHHOE 3HaYeHHUE X — 3TO 11.

OTtBeT:72. Yka3zanue. CM. peureHue npumepa 9.2.9.

OtseT: 2,5. YKa3zanue. Bocnonb3yiiTeCh COOTHOLIEHUEM

tg0L = —— W onpeneneHrem arcctga.
ctga

Otsert: 2. Yka3auue. Haiinure Y’ u pewmnte ypaBHeHue
y' =tgd5°.

B9 | OrBeT:9.

Pemenue. Ha puc. B9—-3 usobpaxeHa npaBujibHasi YeTbIpEX-
yronbHasi nupamuaa, y kotopoit 6okoBoe pebpo SA obpasyer ¢ nno-
CKOCTbIO OCHOBaHMs yron 45°, T.e. ZSAH =45°, u SH — BrbicoTa nu-

paMuBbl.

Puc. B9-3.



Torna AH =SH =9v2. Tak xak ABCD — KBagpar, TO paguyc
BIUCAaHHON OKPYXHOCTH paBeH MOJIOBUHE [UTMHBI CTOPOHBI KBaJpaTa

v

AD,Te. r= 9\/_ ——9

OTBeT: 3. YKa3zanue. Cm. npumep 8.2.9.

OTBeT: 3. YKka3anue. [IpeacraBere npaBylo yacTb ypaBHe-
HUsA B BUAE sin’ x+cos’ x. Toraa ucxonHoe ypaBHeHHe GydeT
PaBHOCHWJILHO YpaBHEHMIO BUIa Sinx(sinx —cosx)=0.

OTBeT: 15.

Pemenne. IycTh X — yuCIO CTpaHUL, MPOYUTAHHBIX YYEHH-
KOM exenHeBHO. Toraa KoIuyecTBo AHel, B TeYeHHE KOTOPBIX Y4eHUK

720
YUTa KHUTY, pABHO —.
x

720 720

COl‘IlaCHO YCJ10BU1O 3aa4YH COCTaBUM ypaBHCHHC' _——= 3,
x x+12
-121\/12’+4~2sso -12%12-9
x*+12x-2280=0, x,,= > -—— x, =48,

X, =—6 — He MOAXOOUT o cMbIciy 3anayu. CnenoBarenbHO, KOIHYE-

720
CTBO AHEH paBHO e =15.

OTBeT: (20,25), (4-+/10;0,25).

Pewenue. JlaHHas cucTeMa OMpeeeHa HAa MHOXECTBE TOYEK,
16—-x2 >0, ~4<x<4,
8-3*>0,y>0, {0<y<2J5.

Ha 3TOoM MHOXecTBe mnpeobGpa3yeM HCXOOHYKIO CHCTEMY K BUOY

YAOBJIETBOPAIOLINX CUCTEME YCIIOBU {

{logiy—2]og2y+t/3=l6—x2 +x7, {logﬁy—Zlogzy—8=0,

2|x1 -8x+9] 2|xz —8x+9| =8.

=8-y’+y’,
O6o03nauyuM log,y = ¢. Torna nepBoe ypaBHEHHE CUCTEMBI UMEET
log, y=-2,
log, y=4,

OueBUIHO, YTO y, = 16 HE MPUHALIEXUT 061aCTH ONMPEETEHUS UCXO-
OHOI cucteMbl. M3 BTOpOro ypaBHEHUs CHUCTEMBI CJIEdYyeT, 4TO

BUL t?-21-8=0, t,=-2, t,=4 WM [ =0,25, y,=16.
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Ix? —gx+9=3 [x’ -8x+9=3, [x’ -8x+6=0,

x'-8x+9=-3, | x’-8x+12=0, % =4-410,
x2=4+‘/ﬁ, x,=2, x,=6.
OuesnnHo, uto X, =4+10 u x, =6 He npuHamIexar obnactu

onpeneacHus HCXOIIHOﬁ CUCTEMBI. CJLC}IOB&TCJIBHO, pPECLLICHUSAMHU HC-
XOIHOM CHUCTEMBI SBIAIOTCA Cleaylowue napsl uncen: (4—+10;0,25),
(2;0,25).

OrBer: arccos-l—.
25

Pemenue. PaccMOTpUM NpaBWIbHYIO TPEYTOJBHYIO TIPU3MY
ABCA,B,C, (cm. puc. C2-3).

[Tposeném auaronanu A, Bu AC,. YT106b1 HANTH YroJi MEXIY CKpe-
UIMBAIOLMMHUCS MPAMBIMH, HYXHO HaliTH yron Mexny JiydaMu ¢ 00-
1Ieit BepLIMHOM, NapajuleJIbHBIMU JaHHBIM NpAMbIM. ClienaeM AormnoJi-
HUTENBHBIE TNOCTpoeHUs. M3 Toukn C; mnpoBeaéM MNpsMyio,
napajuienibHyio A, B, ¥ oTIoXuUM Ha Heit otpe3ok C,A,=A,B. HUcko-
Mblit  yron paBeH JZACA,. W3 ycnoBuit 3anmauu  cnemyer:

AC, =AB= V16+9 =35 (60KOBbIe rpaH¥ MpPaBUIbHON MPU3MBI MPE-
CTaBIAIOT COGOM paBHble npsiMoyronbHukH). ACA,B — pom6 ¢

oCTprIM yrioM 60°, u ero auaroHans AA, = 43. U3 AAC A, no teo-

1
peMe KOCUHYCOB HaxonuM cos LAC A4, = >

kN
9

Al
\‘ 0
B A,
Puc. C2—3.

OtBeT: x=0,6.

Pemenune. [IpeoGpasyem eBylo YacTb HEPAaBEHCTBA.
Tak Kak 25+ 25x2 —30x =25+ (5x — 3)2—-9 =16 + (5x — 3)2, T0

\/16+(5x—3)2 >4 nns mo6oro 3HaueHus x. IIpaBas yacTb HeEpaBeH-
Sn
CTBa 3+cosz?x<4 g moboro x. CrnenoBaTe/ibHO, HEPAaBEHCTBO

BBIINOJIHAETCS TOJIBKO B TOM CJly4a€, Koraa JieBas U npaBast 4aCTH HE-
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25+25x2 -30x =4, \/l6+(5x—3)2 =4,

paBeHCTBa paBHbI 4, T.e. St St
3+c0527x=4, 3+cossz=4,

x=0,6 SBISETCSA €IUHCTBEHHBIM DELUEHUEM HUCXONHOTO HEPaBEH-
CTBa.
OtBeT: 1:9.

Pemenue. O6o3nauum yron B uepes a. Torma ZA=2q;
ZC=180°-30; CB=12; AC = 8 (cM. puc. C4-3).

4k
200
o
C B
Puc. C4-3.
CB AC AB 12 8
Ilo TeopeMe CHHYCOB: — =—=— = — =— =
sin200  sina  sin3o sin200  sina
3 i i 200 +cos 2
= coso="; 8 _ AB ’ AB=851n3a=Ssma(2cos a +cos oz)=
4 sinot  sin3a sina sina

9 1
=8(2cos’ o+ c0os20L) = 8(2 =t E) =10. 3Has AJIMHbI CTOPOH TPEYTOIb-

HUKa, no TeopeMe ['epoHa HaxoaAuM ero riowanb S =15J7. Coenu-
HuM BepuinHy C c Toukoit K. TpeyronbHuk CKB — npsiMOYTONbHBIiA,
tak Kak ZCKB onupaercs Ha auametp, T.e. CK 1 AB. Toraa

1
S=15\/_=5AB-CK, CK=3V7. Tlo teopeme [Iudaropa Haxoaum

KB=\144—(347)* =9. Torna AK =1.

2 a’ -4a
Otset: Ecmu ae[;;3—ﬁ]u{3+\/§}, o x="—-,
2
- -1
yz_a_4’ ecqIu 06(3—\/5,2], TO x=a 2(1‘*‘8) y: a .
a-2 6a-4 3a-2

Pemenne. Tlycte x>-1. Torma cucrema 3anuuieTcs B BUIE
2x+2(a-1)y=a-4,
2x+ay=0.

Cucrema JTMHEHHBIX YpaBHEHUM UMEET €AUHCTBCHHOC PCLICHHUE,
€CJIN KO3CD(DMLIMCHTBI NMPU HEU3BECTHBIX HEMPOINMOPLUHUOHAJIbHBEI, T.C.
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3$2(a—l)’ a#2.

2 a

HeusBecTHble X U y HalaEM MO METOAY UCKITIOYEHUSI, 2 UMEHHO,
a-4

MOJAYyYUM yY=—— WU
a-2

BbIYMTAsi M3 [MEPBOro ypaBHEHUsS BTOPOE,
_ a’-4a
4-2a
M3 ycnoBus x2>-I1
a’-4a a-4 N
= SIBJIAIOTCS PELIEHUEM UCXONHON CUCTEMBI:

HailoéM Te 3HayeHUs a, NnpyU KOTOPBIX

x= "
4-2a a-2
(a*-6a+4)a-2)<0,

2
a -4a
2_1a 2_ =
1—2a a —-6a+4=0,
a-2+0,

IMyctb x <-1. Torga cucTeMa 3anuuIeTcs B BUIE
{2x+ 2Aa-1)y=a-4,

ae(—=;3-5]U@;3+5]. (1)

-2x-2+ay=2.

EnuHCcTBEHHOE peLIEHUE I3TOM CHUCTEMBbl CYLIECTBYET, €CJIHU

2 2a-1) 2 .
—Evﬁ , a ¢;. Toraa, UcKiO0uass HEU3BECTHOE X MYTEM CJIOXKE-
a a a‘-12a+8
HUS YpaBHEHUH, MONYYUM Y = UHX=—-—.
3a-2 6a-4

M3 ycnoBus Xx<-1 HailgéM Te 3HAYeHUS @, NMPU KOTOPbIX

_a'-12a+8

U SABNSIIOTCS PELUIEHUEM UCXOOHON CUCTEMBIL:
6a-4 3a-2

M<—l@(02—6a+4)(30—2)<0@
6a-4
& (a-3-V5)a-3+5)3a-2)<0, )

a e(—oo;%)u(3—s/_5-;3+\/§).

Ha nepeceyennu MHoxecTB (1) 1 (2) McXooHas cUCcTeMa UMEET ABa
pewieHus. CnenoBaTejibHO, 3TO MHOXECTBO HE YIOBJIETBOPSET YC/O-
BHI0 3amauu. HaiinéMm 3To nepecevyeHue, UCMOb3Ysl FEOMETPUYECKYIO

UHTeprnpeTaluio (cM. puc. C5-3).

35 ) 3445

ug

Puc. C5-3.
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2
TepeceueHnEM sIBNSAETCS MHOXECTBO (—w;;]u(2;3+\/§ ), KOTO-

poe HEOOXOAMMO UCKIIIOUUTh U3 MHOXeCTB (1) U (2).

2
Eciu ae [;;Z]U 3+45, 10 cucrema umeer eIMHCTBEHHOE pellle-

2 1_4 -4
HUE, TIPUYEM TpHU ae[—;3—«/§]u{3+«/§} x=2 a, y=a , a
3 4-2a a-2
’_12a+8 a
npHu a € 3—\/5;2 x=2 , y= .
P ( ] 6a-4 Y 3a-2

1.7
Cé6] O :ae —;—;20}.
6] Orper: acy:]

Pewenue. IlpuBeném ucxomHoe YypaBHEHME K  BUIY
sin((5a+ 6)x)-sin((2a+13)x)=0. Tak kak no yciosuio a >0, TO
5a+6#0 n 2a+13#0. CnegoBaTe/ibHO, ypaBHEHHE PaBHOCUIILHO CO-

. k
sin(5a+6)x=0 = x= T , keZ,
Sa+6

BOKYIMTHOCTH

sinQa+13)x=0 = x= i , heZ.
2a+13

HCOTpI/lU.aTCJlebIC pCUICHUSA MCXOOHOro YpaBHCHUs 3aJaloTcCs

k
X =— keZ, k>0,

Sa+6
cleayroumm obpa3om:
nn
X, = ,heZ, n>0.
2a+13
[MocnenoBarenbHoOCTH X, = ) = o6pasylor apud-
Sa+6 2a+13
METHYECKHE MPOTPECCHU C NEPBLIM YIEHOM, PaBHBIM HYJIIO, U pa3HO-
T T
cTaMu d, = nd,= COOTBETCTBEHHO. OTH MPOTPECCHU
Sa+6 2a+13

MoryT o0pa3oBaTh OIHY GECKOHEYHYI0 apu(pMETHYECKYIO MpPOrpec-

d d
CHI0, €CJIY XOTS1 6bI OHO U3 YHKCEN d_l WJIn 72 SABJIACTCS HATYPAJIbHbBIM
2 !

YUCJIOM.
" d, 2a+l13
PaccMoTpuM cnyyait, korna — = =m, TIe m — HaTypaJib-
, Sa+6
6m-13
Hoe yucyo. Torna a= .
2-5m
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6m—13
2-5m
13
—5—<m<z. HU3 storo HepaBeHCTBa cledyer, YTO me{l;2} u

17
aed—;—;.
{8 3}

. d, 5a+6
PaccmoTpuM cnyuaii, korna —= =
d 2a+13

Haiiném Te Xe 3HavyeHus m, MpU KOTOpbiXx a>0: >0,

=/, rae / — HaTtypanbHOe

7
yucno. Torna u3 ycnosus a > 0 cnenyer, uto / e {1;2} uas {3;20}-
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Bapuanr 4

Yactp 1

Omeemom K 3aoanuam 3moi wacmu (B1—B12) aeanemca
yenoe HUCA0 UaU KOHeHHan decamu4Han opobs. Omeem cae-
dyem 3anucamo 6 6aank omeemose Ne 1 cnpaeéa om Homepa
coomeemcmeyrouiezo 3a0anus, Ha4uUHAas ¢ nepeoli K1emo4Ku,
6e3 npobeaos. Kaxcoyro yughpy, 3Hax «<MuHyc» u 3anamyro nu-
wume 6 omoeavHoli Kaiemo4ke 6 COOmeemcmeuu ¢ npueeoeH-
HbiMu 6 6aanke obpazuyamu. Eounuyst uzmepenus nucamo He
HYXCHO.

E
w

32

ITpsAMOYronbHUK, CTOPOHBI KOTOPOro paBHbl 189 cM u 147 cM,
pa3buT Ha paBHbIe KBaapaThl. Halinute KonuyecTBO KBaApaToB
HanboblIeH MJIolanau, Ha KOTOPblE MOXHO pa3OUTh AaHHBI
NMPSIMOYTOJILHUK, €CJIM CTOPOHA KBaJpaTa U3MEPSETCs LeIbIM
YUCJIOM CaHTUMETPOB.

3agaHbl byHkumm: 1)y=ZTz; 2)y=22;2;

3)y=x) +x’; 4)y=sinx(ctgx+1). BuiGepute cpeau Hux
HEYETHYIO DYHKLIMIO U B OTBETE YKAXHTE €€ HOMED.

Haiinute HauMeHblIee Lenoe PCLICHHUE HEpABEHCTBA

B TpeyronsHuke ABC ouccekrpuca AH nenut cropory BC Ha
OTpE3KH, AJIMHBI KOTOPbIX paBHbI 28 U 12. Haitnute nepumerp
TpeyronbHuka ABC, ecnu AB — AC = 18.

B cany nocaxeHbl 16JIOHU U TpyLIU, MPUYEM SIOTOHb MEHb-
uie, yeM rpyut. Ecnu konuyecTBo s16710Hb YBEJUYUTD BABOE,
TO obuiee Yncno aepeBbeB cTaHeT Oonbuie 27. Ecnu konuue-
CTBO Ipyl! YBEJIMYUTb BABOE, TO 0011€€ YHUC/IO AEPEBLEB CTa-
HeT MeHblle 30. CKoNbKO BCEro epeBbeB NOCAXEHO B cany?

B TpeyronsHuKe ¢ BepuiMHaMu B Toukax A(4;5;0), B(2;3;0)
u C(2;5;2) HaiiauTe B rpalycax CyMMy YIJIOB NPU OCHOBaHUM
AC.

BuruucnuTe sin(arccos 0,8).



V3x
x+1
KOTOPbIX Yrojl HaKJIOHA KacartebHoit K ocu 0.X paBeH 60°.

HaiiiuTe konnuecTBO 104eK Ha rpacuke QyHKUHUMN Y = , B

B npaBunbHO# TpeyrosbHOM NUpamMuae anodemMa HaKJIOHEHA K
NJAOCKOCTH OCHOBaHMsi non yrmioM 45°. Haitnute mepumerp
OCHOBAHMS MUPaMUbl, €CJIK €€ BbICOTA paBHa 6\/5.

Haitaute 2m- M, tne m v M COOTBETCTBEHHO MUHUMYM U
2x

x 41

MakcuMyM dyHKuuu f(x)=

HaﬁﬂMTC KOJIHUYECTBO LIEJIBIX pCU]CHMﬁ HEpABCHCTBA
(x-4)*(2+log, , (x+1))> 0.

M3 nyHkTOB A U B HaBCTpeYy APYr ApPYrYy ONHOBPEMEHHO BbI-
€3XaloT BEJIOCUNEAUCT U aBTOOYC U BcTpeyaloTcs yepes 3 4. Ka-
Koe BpeMsl (B yacax) 3aTpaTui Ha BeCh yThb U3 A B B BeJlocuIe-
IIUCT, €CNy aBTOOYC 3aTpaTui Ha NyTh U3 B B A Ha 8 Y MeHblLe?

Yacrtb 2

12 3anucu pewenuii u omeemoe na 3aoanus CI1—C6 uc-
noav3yliime 6aank omeemos Ne 2. 3anuwume crna4aaa Homep
evinoanaemozo 3aoanun (C1, C2 u m. o.), a 3amem noanoe
o6ocHoeanHoe pewienue u omeem.

Pewnte cucreMy ypaBHEHHU
45102 +12=(\/y* -4)* - y*,
log,(»* —4y+7)=(2-x?)+x’.
Jnuna pebpa kyb6a paBHa 6. Ha péopax AD, CD, C;B, B3sThl
COOTBETCTBEHHO TOYKM M, P, Q taK, uto AM =CP=BQ=2.

IMocTpoilTe ceyeHue Kyba MIOCKOCTbIO, Mpoxonasiueil uyepes
Touku M, P, Q, v HaliAUTE NJIOLLAAb 3TOrO CEYEHHUS.

Peuinte HEpaBeHCTBO
VI1-9x? +30x > 7+ sin?—’(:x.

[Mnoulanb NpsAMOYrojbLHOro TpeyroibHUMKa paBHa 24. Okpyx-
HOCTBb C paaMycoM 6 KacaeTcsi OHOTrO U3 KaTeToB, MPOJOJIXKE-
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HUs OpYroro Kareta ¥ runoteHysnl. Haiiogute nepumetp Tpe-
YTONIbHHUKA.

Onpenenute Bce 3HaYeHUs napaMeTpa b, MpU KOTOPBIX CUCTE-
2(b-2)x+2y=b-5
Ma
b-Dx+2|y+1|=2
pelIeHUs.

" UMeeT OBa peLIeHUs1, U HaliIuTe 3TH

Haitnure cymmy obummx 4wieHOB TpEX apupMETHMYECKUX Mpo-
rpeccuit:

{143; 164; 185; ...; 10 622},

{94; 122; 150; ...; 11 266},

{122; 157; 192; ...; 10 587}.

OTBeTbl, YKa3aHHA, PElICHHA

OTBeT: 63. YKka3zanue. Haiinure Hanbonslumnit oduimit ne-
aurtens 189 u 147.

OTBeT: 1. YKka3zaHue. Bocronb3yiiTech onpeneieHUEM He-
yé€THOM PyHKLUMH.

OTBeT: —5. Yka3zanue. [IpyMeHUTE METOA UHTEPBAJIOB.

OTBerT: 85.

Pemenune. ITo cBoiicTBY OMCCEKTPUCHI BHYTPEHHETO yIj1a Tpe-

AB_BH _28 1

yrojbHuKa (cM. puc. B4—4) —=——=—
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AB-AC 4 3
ITo cBoiicTBy nponopuuu T=—3— u AC=Z(AB—AC)=

3 7
=Z-18=l3,5. Torna AB=;AC=;-13,5=31,5, U NepUMeTp paBeH 8S5.

Orser: 19.

Pemenue. IlycTb X — KONUYECTBO MOCAaXEHHBLIX SOJOHB,
y — konuyectBo rpyul. M3 ycnoBus 3agauu cneayeT cMcTeMa Hepa-
X<y,
27-
BEHCTB {2X+y > 27, U3 BTOpOro HEpaBEHCTBA CJIEAYET, YTO X > Y
+2y<30.
xX+2y<3 27—y
<),
2 y>9,
Torna a1 y Noay4YuM CUCTEMY HEPAaBEHCTB o
27-y y<l1l
—2— + 2y <30
x <10,
u y=10 Toraa S 17 ux=9. CnemoBarenbHo, obliiee YUCII0 Aepe-
x —
2

BbEB paBHO 19.

OTBerT: 120. YKka3aHuue. Yoenurecb B TOM, YTO 3aJaHHBIH
TpeYroJibHUK paBHOCTOPOHHHUIA. [lJist 3TOro HaifIUTe INHBI €ro
CTOpOH.

OtserT: 0,6. Yka3zanue. Bripasure sino. uepes cosa M Boc-
No/b3YHTECH ONPENEEHUEM arcCcosoL.

Otsert: I. Yka3zauue. Haiinure y’ u peuute ypaBHeHue
Yy =1g60°.

OtserT: 54.

B
Puc. B9—4.
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Pemenue. Ha puc. B9—4 nzobpaxeHa npaBuibHas Tpeyrob-
Hasi MUpaMUa, T.€. BOCHOBAHUH €€ JIEXUT NPaBUJIbHBIHA TPEYrOJIbHUK,
a BeplUHHA S NPOEKTUPYETCS B LEHTP TpeyronbHuka O.

Tak kak ZSKO=45°, 1o KO=S50=6\3. To cBoiicTBam
npaBWwiIbHOTO  TpeyrosbHuka KC = 3KO=18\/§, KB = KCtg30° =

= 18«/§T3= 18, ¥ nepUMETp OCHOBaHMs paBeH 54.

OTBeT: —3. Yka3zanue.Cum. npumep 8.2.9.

OrseT:7. YKa3zanue. Cum. pasnen 7.6.

Pemenue. Tak kak (x—4)’ >0 npu x#4, To UCXOIHOE Hepa-

. |2+log,(x+1)>0,
BCHCTBO paBHOCHJIBHO CHUCTEME YCJIIOBHUH %4 [—3
X

+1)> 9 0<x+1<9,
@{log,,,(x )>log,, =>{ x n xe(-1;4)U(4;8).

x#4, x#4

3TO MHOXECTBO CONEPXUT 7 LIEJIbIX YNCE.

OTBeT: 12.

Pemenue. [lycts BelocuneaucT npoeneT BeCh MyTh 3a X 4, a aBTO-
6yc — 3a (x — 8) u. Ecnim paccrosiive ot A 1o B paBHO / KM, TO CKOPOCTH

/ /
BEJIOCUIENNCTA U aBTOGYyCa COOTBETCTBEHHO PaBHBI — KM/4 M o
p g X =

KM/4. Tak KaK OHM BCTPETWIUCH Yepe3 3 4, TO OHU BMECTE MPoexXaiu
paccrosiHue, paBHoe / KM. CnenoBareibHO, UMEET MECTO PaBEHCTBO

£+—3[—=1, x?-14x+24=0, x =12, x,=2.
x x-8

Ilo cMmbichy 3agaun x = 12 4.

OtBeT: (1;3).

Pemenue. [JaHHas cucrema onpencjicHa HaAa MHOXECTBE TOYCK,

2
y —-4>0,
N lyl>2,
YOOBJIETBOPSAIOLIUX CUCTEME YCJIOBHUI {2-Xx" 20, =
|x]< V2.

Yy -4y+7>0
Ha 3T0M MHOXeCTBE Npeo6pa3yeM UCXOIHYIO CHCTEMY K BUY
4 102" +12=y? —4— ), {4‘—10-2‘+16=0,
log,(y’ —4y+7)=2-x*+x’ log,(y* —4y+7)=2.
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O603Hauum 2° = ¢ > 0. Toraa nepBoe ypaBHEHHE CUCTEMBI 3aMULIETCS
2¥ =2,

B Bume f’-107+16=0, #,=2, 1,=8 wm l: u x =1 x,=3.

2x

O4eBUIHO, YTO X, =3 He NPUHAIEXHUT 06/1aCTH ONpENEIEHUS UCXO-
JIHOI cucTeMbl. M3 BTOpOro ypaBHEHMSI CUCTEMBI CJEAYET, YTO
Yi-4y+7=4 & y'-4y+3=0 u y =1, y,=3.

OueBUaHO, 4TO ¥, = | He NMpPUHALIEXUT obiacTu onpenene-

HUs cucteMmbl. CrenoBaTelbHO, pELIEHHWEM WCXOOHOM CUCTEMBI
apasercs napa uucen (1;3).

OTBeT: 26\/5.

Pemenune. Ha puc. C2—4 usobpaxeHo ceuenne PEQRNM
Kyba MJI0CKOCTBbIO, npoxoasiieit yepe3 Touku M, P, Q (noapoGHOCTH
NMOCTPOEHHUs pACCMOTPEHBI B 3aaaue 9.4.1, u.1).

|
1 F l AN
! I DI\N
I
/ /_B______ SZ
/ /M

-~
—
-
—

P D

~

E

C

AN

S

I
Puc. C2—4.

Jlerko noka3zath, uro CS,=BS,=AS,=2. CnenopatenbHo,
BS, = BS, = BS, =8. AS,S,S, — paBHOCTOPOHHHii CO CTOPOHOIA 82,
M €ro MnIolaab paBHa lz(Ss/E)2 sin60° = 324/3. lanee, AS,EP = AS,QR =
=AS,MN. 31 TpeyronbHuku nogo6Hul AS,S,S, ¢ koadduuneHToM
nono6us, paBHbIM %. CnenoBareybHoO, SASX,;,, =—SAsl52s3 =23. Tor-

16
na roulanh wectuyronbHuka PEQRNM  pasna pasHocTH

S/\s,szs3 - 35“1 e 32\/5— 6\/3- = 26\/5.
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OtBerT: x=§.

Pemenue. [peobpa3yeM JieBylo 4acTb HepaBeHCTBa. Tak Kak
11-9x? +30x=36—(3x—5), To 4/36—(3x—5)* <6 M1 MOGOrO 3Ha-

1 11
YeHHs X U3 0651acTU onpeae/ieHUs HEPaBEHCTBA, T.€. X € [—;,3‘]

. 9
IIpaBast yacTb IaHHOTO HEpaBeHCTBa 7+ smﬁx > 6 nns no6oro 3Ha-

yeHus x. CrnenoBaresibHO, HEPaB€HCTBO BBLINMOJHAETCA TOJIBKO B TOM
cJiydyae, Koraa JieBasgs W npaBas 4aCTH HEpAaBEHCTBAa paBHBbI, T.C.

11-9x% +30x =6, ,/36-(3x—5)’=6, s

. o < . 9 M Xx=—
7+s1nﬁx=6 7+smﬁx=6 3

ABNACTCA CAUMHCTBEHHBIM PELIEHUEM UCXOAHOIO HEpABEHCTBA.

OTtserT: 24.

Pemenue. Ilyctb AB=c, AC=b, CB=a. O603HaYUM TOYKHU
KacaHUs OKPYXHOCTH C MpsMBIMH, oOGpasylommu AABC, C,, A,
B, (cm. puc. C4-4).

ITo cBOMCTBY KacaTe/IbHbIX, MPOBEAEHHBIX U3 OQHON TOYKH K 3a-
NaHHO# OKpYyXHOCTH, uMeeM: AC, = AB v AB=BB,, CC,=CA4, =6.
Torna AC,=b+6, AB,=c+a-6.

A

Puc. C4—4.
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¢’ =a* +b* (reopemalludaropa)

CocTaBuM cUCcTeMY ypaBHEHMI ¢ =b —a +12(AC, = AB)),
a-b=48 (tax KaKS=%ab =24).

Pemns cucteMy, nonyyaeM a=8, b=6, c=10.

5 b-
OrBeT: Ecmu be(—oo;;]u(3;4+ﬁ), TO x|=—‘—§,
b -6b+5 X b-1 b’ -14b+21

————— " —1 N 3
PP PYSIPLEC 6b-10
Pemenue. Iycts y > -1. Toroa cucreMa 3anuiieTcs B BUIE
{2(b—2)x+2y=b—5,

(b-Dx+2y=0.
CucreMa MMeeT €IUHCTBEHHOE peELIEHUWE, €C/IM BBIMONMHAETCSA
206-2) 2
yCJIOBHE # >’ cnenosatenbHo, b #3.
- b-5
Mo MeTooy WMCKIIOYEHMS HAXOAMM X U Y. X=—— W
b -6b+5 b-3
6-2b

U3 ycnosus y > -1 Hainém te 3HayeHus b, NMpU KQTOPLIX MOJY-
YEHHOE BhIlllEe PELIEHUE ABISETCA pELLIEHMEM UCXOAHON CUCTEMBL:

(b* -8b+11)(b-3)<0,

2
Lilnl. AL PN {b’—8b+11=0, U be(-00;4—V5S1UB:4+45].

6-2b
b#3 m

2b-2)x+2y=b-S5,
(b-1)x-2y-2=2.

EnvHCTBEHHOE pellIeHUE 3TON CUCTEMBI CYLLIECTBYET, ECJTU

Mycts y <-1. Torna umeem {

2(b-2 2 5

( )at—vumb#-—.

b-1 = 3
Torna, peliuB CUCTEMY, TTOJIYYUM X = b-1 u =8 121
P y, momyd w-s "7 6b-10

U3 ycnosus y <-—1 HaiigéM Te 3HauYeHUs b, MPU KOTOPLIX MOJY-
YeHHOE pelleHUE ABSAETCA PELICHUEM UCXONHON CUCTEMBI:

\ 2
b -l4b+2l | (b2 —8b+11)36-5)<0 u
6b6-10

be(—oo;g)u(4—\/§;4+s/§). 2)
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Ha nepeceyenun MHoxectB (1) U (2) cucTeMa MMeeT ABa pelle-
Hus. Haiiném aTo nepeceyeHune, UCNoOb3ys reOMETPUYECKYIO HHTED-
npetauuio (cM. puc. C5—4).

45 4+5

—— e

3
3

Qy

Puc. C5—-4.
nCpCCC‘lCHHCM ABJIACTCA MHOXECTBO
5
be(—oo;;)u(3;4+ J5). 3)

Y6enuMcsi, YTO Ha 3TOM MHOXECTBE HET TaKUX 3HAYECHUil b, npu
KOTOPBIX pelieHus coBnanalor. C 3Toii 1e/1bI0 COCTaBUM PaBEHCTBO
573 071 pr _ghati=o0, b, =424
b-3 3b-5 ’
Hu onHO 13 3TUX 3HAYEHU 1 HEe MPUHALIEXUT MHOXeCTBY (3). Cne-
JIOBaTEe/ILHO, NMPU BCEX 3HAYEHUAX b U3 MHOXecTBa (3) cucTeMa UMeeET

ABa pCLICHHA.

OTseT: 128 928.

Pemwenue. O6uuii YyjeH nepBo MPOrpeCCUM:
a,=143+21(n-1)=122+21n; o6wmii 4YneH BTOpPOH MpOrpeccuu
b, =94+28(k—1)=66+28k u oOWMI uleH TpPeTbed Nporpeccuu
¢, =122+35(m-1)=87+35m.

HaitnéM obuire uneHbl NepBBIX ABYX NPOTrPECCHit U3 YCI0BUS

a,=b,, 122+21n=66+28k, 8+3n=4k o k=""c N,

OuyeBUIHO, YTO K — HATypaIbHOE YUCO TOJILKO B CJlydyae, KOraa
n = 4/. CnenoBarenbHO, 00LIHE YIEHBI MEPBLIX IBYX MPOrpeccuii ume-
0TBUA O, =122+ 84/, 1</ <125, TakKak 122+84/<10 622, 1</<125.

Haitném o6ume unexs! nsyx nporpeccuii {o, } u {c,, } usycnosns:
122+ 84/=87+35me12/=5m-5unl=5p, pe N.

OG6uive uyieHbl 3TUX NpoOrpeccuii Bp = 122 + 420p sBasAwOTCA 06-
LIMMU YIeHAMU TPEX UCXOAHBIX Nporpeccuii. Onpenesum KoJIMyecTBo
3TUX YIEHOB U3 ycnosus 122+420p <10 587 unm 1< p <24 u Buiuuc-

42 +10 202
JIUM UX CYMMY Sy, S, =5%~24= 128 928.

a,=c

m?>
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Bapuanr 5

Yacts 1

Omeemom Kk 3adanuam 3moii wacmu (B1—B12) aeanemcn
ueioe HuUCA0 uau KoHe4Han decamu4nas opobs. Omeem cae-
dyem 3anucamo 6 6aank omeemoe /Ne 1 cnpasa om nHomepa
coomeemcmeyroujezo 3a0anun, Ha4uUHasn ¢ nepeoll K1emo4Ku,
6e3 npobeaos. Kaxcoyro yughpy, 3nax «munyc» u 3anamyro nu-
wume 8 omMaOeAbHOU K1emo4Ke 6 COOmeemcmeuu ¢ npuGeodéH-
Hbimu @ b6aanke obpaszuyamu. EOunuybt usmepenuna nucamo ne
HYXCHO.

=

g [
- 3

LleHy ToBapa cHayasa noHU3uu Ha 20%, a 3aTeM MOBBLICHIM Ha
20%, v oHa coctaBuna 1 152 py6. Kakosa GbL1a nepBoHavyanbHasi
LieHa ToBapa (B pyoJisx)?

[Mepuonuueckas ¢pyHKuUUsa ¢ nepuogoM 7 =6 onpeneneHa Ha
BCEW YUCNOBOI OCHM W Ha mpoMexyTtke [—2;4] wumeeTr BUA

x+2)' -1, ecnm -2< x<0,
f(x)= (x+2) Haiinute uucno Hynei
3-x, ecnn 0<x<4. \

3TOM QYHKUMHU Ha npomexyTke [—2;12].
HaiinuTe KopeHs ypaBHenus 22~ =2.34.

B npsiMoyrosibHO# Tpaneuuy MeHblIas 60KOBasi CTOpOHA paBHa
4, MeHblLIas AUaroHa b NMeprneHAuKyNspHa 6onblueit 60KoBO

CTOpPOHE Y paBHa 4s/§. Haiinure nivHy 60/1b11€T0 OCHOBAHUS.

Haitgute KonuyecTBO ABY3HAYHBIX YMCENl, 3aMUCAHHBIX ABY-
M$l pa3JIMYHBIMU YETHBIMU LUPPaAMU.

HaiiauTte AnMHY CTOpOHBI MPaBUIBHOIO LIECTUYTOJIbBHUKA,
BMUCAHHOIO B OKPYXHOCTb X’ + y* = R? eénu Touka A(3;4)
SIBJISIETCS OJJHO# U3 Er0O BEPLUMH.

NN 2\/4—2‘/5.

HaitouTe 3HayeHUe BhIpaXeHUs 2

Haiinute cymMy abcumcc Bcex Touek rpadpuka GbyHKUMU
2
X

y= PPy B KOTOPBIX KacaTejibHas Napajjie/ibHa UM COBMaja-
X =

€T C NpsAMoil Yy =—Xx+3.
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OceBbIM CEYEHHEM UWIMHAPA SBASETCS KBagpaT C AWaroHa-
Jb10, paBHO# 12. HaitouTte S, — MONHYI0 NOBEPXHOCTh LK~

[Tt

JuHapa. B oTBeTe ykaxuTe 3HaueHHe —=*-,
n

HaﬁnuTe CYMMY HauboO/IbLIEr0 U HAWMEHBUIETO 3HAYEHUH

GYHKUMH Yy =6Cc0s X +8sinx —3 Ha oTpe3ke [0;%].

Haiioure B rpamycax CyMMy  KOPHEH  ypaBHEHHs
2sin’ x —sinx .
———— =0, npuHamwiexammx npomexytky [0;180°].

cosx +1

[Ba Tena HaYyaJIu ABUTAThCS OHOBPEMEHHO B OJTHOM U TOM Xe
HamMpaBJI€HUH U3 OBYX TOYEK, PACCTOSIHWE MEXAY KOTOPbIMH
20 M. OOHO U3 HUX, Haxodsleecs Mo3aau, IBUXKETCS PaBHO-
YCKOPEHHO M MPOXOIUT 3a NMEePBYIO CEKYHIY 25 M, a 3a Clielylo-

HIYIO Ha 3 M Oonblie. [Apyroe TeN10 IBUXETCS paBHO3aMELJIEH -
HO U MPOXOAMT 3a nepBylo cekyHay 30.M, a 3a cienyoulylo Ha
% M MeHble. Yepe3 CKONBKO CEKYH[ MEPBOE TEJIO0 HArOHUT
BTOpOE?

Yactb 2

Han 3anucu pewenuii u omeemoe na 3adanus CI1—C6 uc-
noas3yiime 6aank omeemog Ne 2. 3anuwume cHavaaa Homep
evinoansemozo 3aoanun (CI1, C2 u m. d.), a 3amem noanoe
000CHOBaHNOe peuwienue U omeem.

Pewute cucremy ypaBHeHMik
log,(cos2x+3cosx+4)=1,

2% sinx+2’ sinx+ 33 =0.

InuHa peépa terpasnpa ABCD pasHa 6. Ha pé6pax AD, CD u
CB pacnonoxeHbl COOTBETCTBEHHO TouKU M, N, P Tak, uTo
DM =CN =2 u CP=3. Toctpoiite ceyeHue TeTpasapa MnJjio-

CKOCTBIO, Mpoxofsiiei yepe3 Touku M, N, P, u uaiiaute ot-
HOIlIEHUE AJTUHBI OOJIbLUIETO OTPE3KA K AJIMHE MEHBILETO OTPE3-
Ka, Ha KOTOPLIE 3TO CEYEHUE IEIUT CTOPOHY AB.

Peuiute HepaBeHCTBO
V3x-2+2x-10)¥3x -2+ x* -10x +6<0.
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B TpeyrosibHUK ¢ IIMHAMM CTOPOH, paBHbBIMU 13, 14, 15, Bnu-
CaH MOoJyKpYr C AMaMETPOM, JieXalllUM Ha 6OJibliIei U3 CTOPOH.
Haitnute oTHolIeHMe WIKMHBI paauyca 3TOro MojiyKpyra K pa-
IMYCY OMTUCAHHOM OKOJIO TPEYTOJIbHMKA OKPYXKHOCTH.

HaiinuTte Bce 3HaYeHWs MapaMeTpa @, PU KOTOPBIX ypaBHEHUE
9% +2(a—-1)3" +a* —3=0 He UMEET peLIEHUs.

BoccranoBute BUI GyHKUMU f(X) Ha MHOXeCTBeE X < 2, eC/iU
rpadukK GPyHKUMU f(X) CUMMETPHUUYEH OTHOCHUTEJILHO TOYKH

1
(2;3) v Ha MHOXecTBe X > 2 f(x)=¥5x+6 +—].
x—

OTBerbl, YKa3aHHs, pellcHUs

OrtseT: 1200.

Pemenue. Ilycts x — nepBoHavyaibHas LeHa ToBapa. Ilocne
noHnxenus Ha 20% ona ctana pasHoi 0,8x, a 3aTeM 3Ty LIEHY YBeIU-
yunu Ha 20%, yto ot 0,8x coctasnsier 0,16x, T.e. mocne MOBbILIEHUSA
OHa ctana paBHo# 0,96x=1152, x=1200.

OtsBeT: 5. ¥Yxa3zanue. Iloctpoiite rpadpuk PyHKUMM Ha
npomexytke [—2;12], ucnonb3ysa onpenesieHUE NEPUOANYECKOM
dyHKUMU.

OtseT: 3. YKkazanue. [lepeiiaure K OCHOBAHHUIO 2 U NpH-
paBHANTE MOKA3aTe/M B JIEBOM M NpaBO YacCTAX PaBEHCTBA.

OTBer: 10.

B C

A H D

Puc. B4-5.
Pemenne. U3 puc. B4—5 cnenyer: ACLCD u AC=4J§,
CH LAD, CH=AB=4. N3 AABC BC =8 (teopema Iludaropa).
U3 AACD CH?=AH - HD (cBO#CTBO BBICOTbI, ONYLIEHHOI U3 BEp-
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LWIKWHBI NPSAMOTO yIjla Ha runorenysy). Torna 16=8-HD w HD=2.
OTMETHM, YTO 3TOT pe3y/LTaT MOXHO TMOJYYUTh, paccCMaTpuBas Mo-
no6Hble TpeyronbHuku ACH v CHD. CnenosarensHo, AD=10.

Ortser: 16.

Pewmenue. PaccMOTpUM OBY3HAUYHOE YUCIO d,d, N MHOXECTBO
yétupix ungpp {0;2;4;6;8}. OuyeBMAHO, YTO @, MOXHO BbIOpATh U3
MHOXecTBa {2;4;6;8} | Tak KaK @, #0. Takum 06pa3oM, @, M OIXKHO Bbl-
6patb YeThIpbMs cnocob6amu. Tak Kak @, # @,, TO NpH KaxXIom BriGope

a, uudpy @, MOXHO BHIOpPATh TaKXe YeThIpbMsi criocobamu. [leiicTBu-
TeJbHO, NycTh @, =2. Torga @, MOXeT GbITh BLIGPAHO U3 3TEMEHTOB
0;4;6;8. CnemoBare/ibHO, KOJUYECTBO 3aJaHHBIX IBY3HAUYHBIX YHCeN
paBHO 4-4=16.

OTserT: 5.

Pemenne. Tak KaK TouKa A IEXUT Ha OKPYXHOCTH, TO €€ KOOP-
IVHATHI YIOBNETBOPSIOT YPaBHEHHIO OKPYXHOCTH 9+16=R?*, R=5.
CropoHa Xe NMpaBWIBHOTO LIECTUYrOJIBHUKA, BIUCAHHOTO B OKPYX-
HOCTb, paBHa €ro paguycy.

OTtBeT: 4.
Pemenue. Tak Kak \/4+2~/§=\/§+1 U \/4—2\/5:\/5— 1, 10

2J3+I :2~ﬁ-l = 22 =4-

OTBeT:4. Ykazauue. Haiioure ¥’ v ucnonbiyidie yo1oBHe
napauieibHOCTH NPAMBIX.

OTBeT: 90.

B I C
|
|
(0)
Puc. B9-5.
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Pewenue. S

= Ssox. T 2S¢y » TOE S, — OOKOBasi MoBepx-
HOCTb LUMJIMHIPA, S, — MJIOWAaAb OCHOBaHUs UMIMHApPa. Paccmo-

TpuUM oceBoe ceueHue ABCD uunuuapa (cM. puc. B9-5).
2
Sen =T AD-AB=AD'. S, == ”f . AD= A‘;‘E =6v2.

OCH
2 2
S =nADz+nf-‘?—=n%=90n.

nonH

OTBeT: 10. Yka3zanue. CM. npumep 8.2.23.

OTBeT: 180. ¥Ykaszanue. Tak Kak Mo YC/IOBHIO 3ajauu
cosx+1#0, to sinx#0 u ypaBHEeHUE PaBHOCWIBLHO ypaBHe-

HMIO BUAaa Sinx = Py

OTBeT: 16.

Pemenue. IyTh, npoitneHHBIN KaXIAbIM TEJIOM 3a f C, ONpee-
2
. at
nsercsa ¢popmynoit S = v0t+7. OnpenenuM v, ¥ @ i Kaxmoro u3
TeJ, NOACTaBASA B POPMY/ly COOTBETCTBYIOLLIME JAHHBIE.
Jna 1-ro Tena:

1 s

t=1, 25=v,+<, 5 5

=2, 501=2v0+2a
3

Hnsa 2-ro tena:
a
t=1 30=vy,+—, 1 1 £
) =a=-; v°=30,25uS2=3021—:.
t=2, 59,5=2v,+2a
B ToT MOMEHT, Koraa nepBoe Tejo JOTOHUT BTOpoe, S, =S, +20
2

2
w2451+ =30 L v 20 2 -13r-48=0.
6 6 4 4

DTO ypaBHEHHE UMEET OMH MOJIOXKHUTENbHBIH KOpEHDb £ =16.

OTBeT: [—%n+2nk;l), keZ.

Pemenue. Y3 nepBoro ypaBHeHUs1 UCXOQHOI CUCTEMBI CJIEAYET,
4yTO cos2x+3cosx+4=2& cos2x+3cosx+2=0&2cos’ x+

1 .
+3cosx+1=0=cosx=-1u cosx=—5. Ecnu cosx =-1, To sinx =0,
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1
YTO HE YIOBJIETBOPSET BTOPOMY ypaBHEHHIO cuctembl. Ecin cosx ==3

. 3 . 3
TO SinXx =i7. OtMeTHM, 4TO SinXx =T HE YIOBJIETBOPSIET BTOPOMY

. 3
ypaBHEHHUIO cucTeMsl. [ToACTaBUM SinX =——— BO BTOPOE YpaBHEHHE

V3

cuctemsl: 2% (—?} 27 (——2—]+ 332027 +2" —6=0.

O6o3HauMM 2" =1>0 U nepenuuieM YypaBHEHUE 4Yepe3 [
' +1-6=0, t,=2, 2¥=2, y=1. W3 peuieHUs CUCTEMHI YpaBHEHUIk
1
cosx=-—, 5
HaliaéM x= —;n +2nk, k € Z. PeuleHUAIMU HUCXOOHOM

. 3
sinx=——
2

CHUCTEMBI ABJIAIOTCA Mapbl YUCEN (——z-n + 21tk;l), keZ.
3

OtBerT: 4.

Pewenune. Crpoum ceuenue MNPQ (cMm. npuMep 9.4.1, puc.
C2-5).

Puc. C2-5.

Mycts QB=x. Torma AQ=6-x. IlpoBonum QQ || AC
P PC .
u MM, ||AC. AQQ P~ APCS, Q0 _0F g 00 PC_ x3
cs  PC 0P 3-x
Tak Kak AQQ B — pasHocroponHuit. U3 pasencrea AMM\N n

ANCS cnenyer,uro CS = 2. Torna 3x 2 ux=— —=—"21=4,
3-x 5 QOB 1,2
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Otsert: x€[1;6]. Ykazanue. Cm. npumep 7.6.8.

Pemenue. JIeBylo YaCTh HEPABEHCTBA MOXHO paccMaTpuUBaTh

KaK KBaJpaTHbIi TPEXUJIEH OTHOCUTENBLHO V3X —2. HepaBeHcTBO pe-
w1aeTcs NyTéM pas3/lioXeHUs KBapaTHOro TpEXWieHa Ha MHOXMUTEH.
Ecnu kBagpaTHbIN TPEXWIEH HEJb3s Pa3jioKUTh Ha MHOXMTEIHU, TO

HEPaBEHCTBO pelleHus He uMeeT. O603HauuM V3x-2=1>0 u Haii-
€M, €CJIN 3TO BO3MOXHO, KOPHH KBaJIpaTHOTO TPEXYJIEHA:
£ +2x-10)t+x* -10x+6=0,

_10-2x+4J@x-10) —4(x* ~10x+6) _10-2x%6
b2 2 2
t,=8-x, 1,=2-x.

Bo3Bpaluasce K nepeMeHHO# X, 3aM1IIeM UCXOQHOE HEPABEHCTBO
BBuze (Y3x-2+x-8)(¥3x-2+x-2)<0.

dyHkuus Y, = </3x_—2 + X —8 MOHOTOHHO BO3pacTaeT fnpu X > %
Ipun x=6 y, =0. CnenosarensHo, Y, <0 npu —§-<x<6 u y, >0 npu
x>6. OyHkuus y,= 43x—2+x-2 Takke MOHOTOHHO BO3pacTaeT
npu x;%. IMpn x=1 y,=0. CnenosarensHo, y, <0 npu %g x<l1,

u y,>0 npu x>1. Torna Ha untepsaie (1;6) y, U ¥, UMEIOT pa3Hble
3HaKu U Y, -y, <0. CnenopatesibHO, pEIIEHUEM HCXOQHOTO HEPABEH-

CTBa sAB/sieTCSA MHOXeECTBO [1;6].

“8
OTBerT: 585"

Pemenune. Ilycte ABC — 3anaHHBIi TPEYrOJIbHUK, 7 — paINyc
nonykpyra, AB =13, BC = 14, AC = 15 (cM. puc. C4-5).

B

A 0 C
Puc. C4-5.
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S, 08¢ =-;—BC'r=7r. S50 =%ABvr=6,5r. Supc =V21-8-7-6=

=84 (¢dbopmyna I'epona). C npyroit CTOpoHbI, S,,pc =Ssip0 +Ssosc =

84 56
=13,5r. CnenoBarenpHo, ¥ =——=—.
13,5 9
O6o3HauuB R — paavyc onucaHHO# OKosio TpeyroiabHUKa ABC
13-14 1S 65 r 448
OKPYXHOCTH, MONYYUM 84=—— R=— —=—01
4R 8 R 585

Orser: [\/g;oo).

Pewenue. Beeném zameny y =3 >0. Torna ypaBHeHMe 3anu-

HIeTcs B BUAe y2 +2(a-1)y+ a’ -3=0 u 3amaya CBOOUTCH K UCCIIENO-
BaHMIO KBAJIpaTHOro ypaBHEHUs B 3aBUCUMOCTH OT napaMeTpa a. He-
oOXooMMO HaWTH BCe 3HAYEHUs TMapaMeTpa 4, MNpPHU KOTOPbIX
KBaJipaTHOe YpaBHEHHUE HE UMEET MOJIOXUTEIbHBIX KOpHeil. C 3Toi
LIEJIbIO pACCMOTPUM CJIEAYIOLIIME BADUAHTHI.

1) Ecny AMCKPUMMHAHT KBaapaTHoro ypasHeHus D <0, To ypas-
HEHHUeE He uMeeT KopHeli. CrienoBaTe/ibHO, HaWAEM Te 3HaYeHUS g, NIPH
kotopbix D=4(a-1)’ —-4(a*-3)<0, a>2.

2) KBanpaTHoe ypaBHEHHE UMEET ABA OTPULIATENBLHBIX KOPHS y; U
Y, . DTOT BapUaHT BO3MOXEH, €CITH

D>0, a<?2,
Y +y,<0, {2(a-1)>0. Toma«/g<a§ 2.
Y,'¥,>0, |a’-3>0.

3) KsanparHoe ypaBHeHUe UMeeT ABa KopHs: y, <0, y, = 0. Jtor
D>0, a<?2,
BapUaHT BO3MOXEH, €CIIH { y, <0, a-1>0. Tormaa= V3.

yy,=0, |@®-3=0.
4) KBampaTHO€ ypaBHEHHE UMEET KPaTHbIii HYNEBOI KOPEHbD, T.€.
Y, =y,=0. DrOoT BapMaHT HEBO3IMOXEH, TaK KaK CHUCTEMA
D=0, |a=2,
»,=0, {@=1, He UMeeT peuieHHUS.
»=0, |a= is/i

CnenoBaresbHO, €ClU ae[s/i;oo), TO WMCXOJIHOE YpaBHEHHUE He
UMeeT pellieHus.
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6x-17
Otser: f(x)=-Y26-5x+>——, x<2. Vkasauwue. Bse-

x-3
JIUTE HOBLIE MEPEMEHHBIE U=X—2, v=y 3.

Pemenue. [1ns Toro 4ToOnl BOCCTAHOBUTHL BUA (PYHKLIMHU B 06-
JlacTU X < 2, UCMONb3Yysi CHMMETPHIO €€ rpadpuka, BBEJEM HOBBIE NEpe-
MEHHBIE ¥ =X — 2, v =y —3, OCyUIECTBIAIOLINE Napaslie/ibHbIN Mepe-
HOC HayaJla CUCTeMbI KoopauHat OXY B Touky O’(2;3).

Haiiném 3aBMCMMOCTbL v OT 4 Ha MHOXecTBe 4 >0, ucnonaw3ys

1
y=\/“5x+6+—l Ha MHoxectBe X>2. Tak kak Y=Vv+3, TO
x -
|
v=y—3=\)‘5x+6+———1—3.
x_

[ToncraBuB B mocienHee paBEHCTBO X =U+ 2, MOJy4YuM

v=~/‘5u+l6+%—3=~/‘ Su+1 —3u+2, roe u>0.
u+

u+l
Tak kaK rpaduk f(X) CMMMETpUYEH OTHOCUTENBLHO TOYKHM (2;3),
TOo rpapux V(4) OyoeT CUMMETPHUYEH OTHOCHTENLHO Touku O'. A
CUMMETPHS OTHOCHTEILHO Hayajla KOOPAMHAT O3HAYaeT, yto V() —
Hey€THas pyHkums. Jloonpenenum dyHkuuio v(¥) B obnactu v<0

"2-3u
N0 NMpaBuUy HEYETHOM DYHKUMKU: V(W) = —v(—u) = —(J‘ 16— 5Su - ) =
-u
= _4l6—su+24"2

,rne u<0.
u-1

l'lepexonﬂ K UCXOOHBIM NEPEMEHHBIM X U ), MOJYYUM

3 _2+3=—,‘/16—5(x—2)+6(x——2;_5=
x—

u
u-1

==y 26—5x+6

y=v+3==Y16-5u+

X
, Tie x<2.
x-3
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Bapuanr 6

Yacrs 1

Omeemom K 3adanuam smoi wacmu (B1—B12) asanemcn
uenoe HUCA0 UAU KOHEYHAR decamuinas opobs. Omeem cae-
dyem 3anucameo 6 6aank omeemoé N 1 cnpasa om Homepa
coomeemcmeyrouiezo 3a0anua, Ha4UKRas ¢ nepeoli Kaemo4ku,
6e3 npoGearos. Kaxcoyro yughpy, 3HaK ««<MUHYC»» U 3anamyro
nuwiume 8 omoeavbHOll Kaemo4Ke 6 COOmeEemcmaeuu ¢ npuee-
Oénnvimu 6 6aanke obpazuamu. Eounuuybt uzmepenus nucamo
He HYXCHO.

Yucnurens U 3HaMeHaTelb }IDOGH — MOJIOXHNTEC/IbHBIC YUCJIA.

W

=

E!

=

Bl B
- -] ~

0

Ha cKOJbKO MPOLEHTOB YBEJUYUTCS APOOb, €C/IH YUCIIUTEND
yBENNYUTD Ha 28,7%, a 3HaMeHaTe/lb YMEHBIINTb Ha 28,5%?

Haumensbliee u3 uncen m, n, k o6o3navaercs min(m; n; k).

Ecnu uncna pasHsl, To min(m; n; k)=m=n=k. Tocrpoitte
. 2 7

rpaduk GyHkuuu Y =min {3x+2;x —2;;] M HalouTe Hau-

Gosbliee 3HaYeHUE PYHKLMH Ha NpoMexyTKe [—2;3].

5 x+3 49 xX+6
Haitnute KopeHb ypaBHEHUS (7) =(5;)

B Tpaneuuu miMHbI OCHOBaHUIA paBHbl 12 1 20, a ueHTp onu-
CaHHOM OKPYXHOCTH JIEXUT Ha 60/blIeM OCHOBaHUHU. Bbiuuc-
JIUTE TUIoLlaAbL TpaneuuH.

Haiigute KonnuecTBO TPEX3HAYHBIX YETHBIX YKUCET, KOTODbIE
MOXHO cocTaBuTb U3 unudp 0; 1; 2; 3; 4; 5.

Haifioute nuowans @Qurypsl, OrpaHMYeHHOH NpPSAMBIMU

X+5y-8=0; 2x+y+5=0;, x=-2; x=3.

Haitaure 3HaueHue BbipaXxeHUs

(;JHZJE )/5“/5 .

Haitoaute konuyectBo To4YeK Ha rpaduke yHKUUH

4x* - 5x -1
=-——, B KOTOPBIX KacaT€JibHas napaui€jibHa UJIK CO-

BMajgaeT c npsamoit y =6x+1.



B npsiMoii TpeyronsHoO# npu3Me CTOPOHbLI OCHOBAHUS PaBHBI 6,
8, 10. [Tnowaas nonHo#i noBepxHocTH paBHa 240. Haiinute BbI-
COTY MPU3MBL.

Haitnute cymMy HauGosnbllero ¥ HaWMEHBIUEro 3HaYEHU
oyHkuuu y =80x —(x+2)° Ha orpeske [-5;-3].

Haiinure B rpagycax cyMMy KOpHeil ypaBHEHUS

cos(%t - x) =2cos(nt — x)sin(m + x),

npuHauiexaimx uHteppany (—150°;250°).

ITo rpaduky noess moiXeH NPoXoauTh MeperoH AB =20 kM
C NOoCTOSAHHOMN cKopocThlo. Tloe3n NMpollén NoJOBUHY NMYTH C
3aJaHHOM CKOPOCTbIO U OCTAHOBWICA Ha 3 MUHYTBI, TOCJIE YETO
eMy NMpUUUIoCh ABHraThes Ha 10 KM/4yac GbicTpee, YTOOLI BO-
BpeMs NpUATH B NMYHKT B. BTopoii pa3 noe3a onsAth 3acTps
Ha nojanytH yxe Ha 5 MuH. C Kakoit CKOpocTblo (B KM/4) OH
IOJXKEH ObLT MATH OCTABLUYIOCS YACTh MYTH, YTOOBI IpuidiTH B B
o pacnucauuio?

Yactb 2

Jaa 3anucu pewenuii u omeemoé na 3aoanuna CI1—C6 uc-
noas3ylime 6aank omeemog Ne 2. 3anuwmume cnauasa Homep
evinoanaemozo 3adanun (C1, C2 u m. 0.), a 3amem noanoe
060CHOBANNOE pelienue u omeem.

Peuure cucteMy ypaBHEHU i
20()51,\'—sinx+l
2 1=232,

cosxlog} y+cosxlog, y+ 33=0.

Bricota npaBuibHO# YeThIpéxyronbHoi nupamuasl SABCD u
CTOpOHa €€ ocHOBaHMs paBHbI 5. Haiigure pacctossHue Mexay
npsiMoit AB v nnockoctbio SCD.

2x* +11x-6
Pewnre HepaBeHcTBO V4-3x +T< 3x+5.
—3X

HaiinuTe oTHOWeHUe naowany TpeyroisHuka ABC K muouia-
U TPeyrojbHUKa, CTOPOHbI KOTOPOTO paBHbl MeAUaHaM Tpe-
yronsHuka ABC.
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Hatinute Bce 3HaueHUs @, NpPU KOTOPLIX HEPABEHCTBO
cos’x+2asinx <a’ —2a -2 BbHIONHSAETCS I/1S1 BCEX 3HAYEHMIA X.

BoccraHoBuTe BUA GYHKUMU f(X) HAa MHOXECTBE X > -1, eciu
rpadux GyHKUMHM f(X) CHMMETPUYEH OTHOCHTEILHO TOYKH

1
(-1;2) u Ha MHOXecTBEe X <-1 f(x)=x—+l+\/3 2x+10.
x_

OTBeTbl, yKa3aHHUs, PEHICHUA

OTserT: 80.

Pemenne. O603HauyuM apods % (a>0;b>0). Mocne uameHe-

1287a 1287a a 572a
. Jlanee, ——=——, YTO COCTaB-
715b 7156 b 715b6

HMUS OHa CTaHET paBHON

Tsier 80% ot apo6u %.

OTBerT: 1,75. Vkasaunue. Cum. npuMep 10.1.56.

5
OtBeT: —5. ¥YKa3aHnue. [lepeitnnte K OCHOBaHUIO 3 B Mpa-
BOI 4acTH ypaBHEHMUSI.

OTBeT: 128.

1
Pemenue. S, =E(BC+AD)-BH (cMm. puc. B4-6).

B o

Puc. B4—6.

3agaya CBOOMTCA K HaxoxaeHUo BH. Tpaneuuio MOXHO BIUCaTh
B OKPYXHOCTb TOT/Ia ¥ TOJIBKO TOI/a, KOraa oHa paBHoGoyHas. U3 3To-
AD- BC
ro cienyet, yto AH =—2—=4. U3 nonoous AABH w AHBD
cnenyer, yto BH? = AH - HD=64; BH =8; S ,;, =128.
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OTtBeT:90.

Pemenue. PaccMOTpUM TpEX3HAYHOE YUCIIO 4,a,a, . OueBU-
HO, YTO d, MbI BoiOUMpaeM U3 unop {1;2;3;4;5}. Takum obpasom, 4,
MOXHO BbIOpaTh nsThlo cnoco6amu. I1pu kaxaom Beibope 4, d, MOX-
Ho BeIGpaTh u3 uudp {0;1;2;3;4;5}, T.e. wectoio criocobamu. Cneno-

BaTe/IbHO, JBY3HAYHOE YUCIO @,d, MOXHO BbIOpath 5-6=30 cnoco-
oamu. Llndpa a, MoxeT npuHUMaThL 3HaYeHUs U3 MHOXecTBa {0;2;4},
T.€. [UIsl d, CyLIECTBYET TPU BapuaHTa BO3MOXHbBIX 3HauyeHHUii. Toroa

KOJIMYECTBO 3aaHHBIX TPEX3HAYHBIX yKces paBHo 30-3=90.

OTBeT: 37.5. Yka3auue. Ilocrpoiite 3agaHHyio durypy,
yOeauTech, YTO 3TO Tpanelus, U HaliAUTe KOOPAHHAThI €€ Bep-
IWIKH. 3Has KOOPAMHAThl BEPLIWH, JIEFTKO BBIYHCIUTHL UTUHBI
OCHOBaHM U BBLICOTY MOJIyYEHHOI TpaneLuuH.

Otset:9. Ykasanue. Mpencrasste 8+2v15 =(/5+3)".

OTBeT:2. ¥Yka3zanue. Haiinure y’ v ucnone3yiire ycnosne
napaujieJIbHOCTH NPSIMBbIX.

OTBeT: 8.

Pewenue. S, =S5, +25,.., 5 =P -H, tne P— nepu-
meTp, A — BbICOTa NPU3MBbI, paBHasi 60KOBOMY pebpy, T.e. S, =24H.
[Mnowans ocHoBaHUs BeIuUcaseTcs no ¢opmyne I'epoHa u paBHa 24.
Torna 240=24H +48, H =8.

OTBeT: —445.

Pemenue. HaitnéM Kputuyeckne TOUKU QYHKLIUH:
xX+2=2,
x+2=-2
Ha orpesok [-5;-3] nonamaet Tonbko X =-4. Haiiném 3HaueHus
dyHkuMM B Toukax x=-5, x=-4, x=-3: f(-5)=-157,
S(—4)=-288, f(-3)=-239. CnenosatenbHo, Ha oTpe3ke [-5;-3]
Sows =—157, f.... =—288 M HX CyMMa paBHa —445.

Y =80-5(x+2)*, (x+2)*'=16, { x, =0, x, =—4.

OTBeT:420. YKa3zanue. Bocrionbsyittech popMynamu npu-
BEllEHUA.
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OTBe'r:60.

Pewenue. Mycts V kM/u — uckomas ckopocts, a ¥, km/u —
CKOpOCTb Moe3fa no rpagpuky. [epsyio MoJOBUHY MYyTH NMOE3[ NMPOX0-

10
JnJ1 3a —V— 4, Ha IIpE€OO0JICHUE BTOpOﬁ MOJIOBUHBI NYTHU OH B HCpBbIﬁ
[

1 10 1
pa3s 3aTpatui +— vy, a BO BTOpOIi pa3 7+—E 4yacoB, HO o6Ga

V,+10 20
pasa rnoesp, MpHILEN BOBpEMS.

10 10 1
—_—= + —_,
.|V, v,+10 20
HmeeMm CUCTEMY YPABHCHUH PEUIEHUEM KOTO-
10 10 1
—_—=— —_,
V. v 12

po# sBnsiloTcs 3HaueHus ¥, =40, V =60.

OTBeT: (%n+2nk; %J,(%n+2nk; 4), keZ.

Pemenue. W3 nepBoro ypaBHeHUs1 UCXOMHOM CUCTEMBI CJIEQYET,
2 . 1 4 . 2 . . . 1
YyTo 2CO0S x—smx+§=§, 2sin“ x+sinx—-1=0, sinx=-1, smx=—2—.

Eqgmm sinx=-1, To cosx =0, 4yTo He yAOBIETBOPSIET BTOPOMY YpaBHe-

. 1 3 V3
uuio. Ecnu smx=;, TO cosx=:t—2—‘ OTMeTUM, uTO cosx—T

HE YOOBJIETBOPSAET BTOPOMY YPABHEHMIO, TaK KaK B 3TOM cCJiyyae
MoJjlyyaeTcsi ypaBHEHUE BMAa log§ y+log,y+6=0, He wumeioulee

3
pewenuii. TlomcraBum cosx=—7 BO BTOpPOE YpaBHEHHE:

3 V3

——2—Iog§ y- —;log2 y+3J3=0, log>y+log,y—6=0.  OBo3Ha4uM

2 log, y=2, 1
log, y=t.Tornat* +t-6=0, t=2ut=-3u »=4y,=-
log, y=-3, 8
. 1
sinx=—,
U3 peuwieHUs CUCTEMBI  ypaBHEHUM 2 Haitaém
3
cosx=——
2

5
xX=—n+2nk, k€ Z. PeuleHUAMHU UCXOLHOI CUCTEMBI SIBISAIOTCA CJIE-

5 1 5
AYIOLIME Napbl YUCEN: (gﬂ + Zﬂk;g) " (gﬂ + 21tk;4), keZ.
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OTset: 2V5.

Pemenue. [Iposeném nnockocts SMN, rne M u N — cepenu-
Hbl p€6ep AB u DC (cMm. puc. C2-6).

S

M

B
Puc. C2—6.

B nnockoctu NSM u3 Touku M onycTuM nepneHaukyasp MP ua
npamyio SN. OuesuaHo, yto MP L nynock. DSC, v njinHa 3Toro nep-

neunuxynﬂpa Oyner paccrosiHueM ot npsaimMoit AB no ninockoctu DSC.

Syom = so MN = 225 %S—lszv MP, MP—m

U3 ASON: SN =VSO*+ON* = —J—— Takum o6pa-
30M, MP=2J_ .

Otser: [41] Vka3sanue. Cu. npumep 7.6.8.

Pewenune. [Ipeobpadyem HCXOOHOE HEPABEHCTBO K BUAY
V4-3x-(3x+50¥4-3x +2x* +11x-6<0 npu ycnosuu 4-3x>0.
0603HayuM Y4-3x=1>0 y HaiiaéM, €CIM 3TO BO3ZMOXHO, KOPHH

KBAaJPaTHOTrO TPEXUIEHA OTHOCUTE/BHO £
P =Bx+5)t+2x*+11x-6=0,

3x+5t4(3x+5) —8x' —44x+24 _3x+5%(x=7)
12, - ’

2 2
,=2x-1, t,=x+6.
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Bo3Bpaiuasch K nepeMeHHOM X, 3anu1lieM UCXOIHOE HEPABEHCTBO
seuae (Y4-3x-6-x)(¥4-3x -2x+1)<0.

®ynkuus Yy, =Y4-3x-6-x MOHOTOHHO YyGBIBaeT mpu X< g—
Ipn x=-4 y =0. CnepoBarensHo, npu x<-4 y >0 u npu

4
—4<x< 30 <0. dynkuus y, =¥Y4-3x —2x+1 Takxe MOHOTOHHO
4
yObIBaeT npu X <;. Mpu x=1 y,=0. Cnenosatensho, npu x<l

4
¥,>0, anpu I<x <= y, <0. Torna na untepsane (~41) ¥y, <0

W pellieHHEM UCXOIHOTO HEpaBEHCTBA AB/sAETCS MHOXeCTBO [—4;1].

OtBeT:0,75.

Pemenune. ITycte O — Touka nepeceyeHus meamaH AABC
(cM. puc. C4-6).

B

D
Puc. C4—6.

Ha nponomxeHun Meanansl BE otnoxum ED = OFE. Tlo cBoiicTBy
MeauaH ctopoHsl ACDO paBHbI % CTOPOH TPEYTOJIbHUKA, COCTaB-
JeHHoro u3 Meauad. O603HauMB MOk NOCAENHETO S|, MONYyYUM
S, =%SAC,,0. C npyroii cropoHsl, ACDO coctasnet u3 asyx, a AABC
M3 1eCTH TpeyrojabHUKoB, pasHoBeaukux ACEO. Tlosromy

1 S, 3
Sacpo =;SM,C. CnenopatenbHo, —

4

AABC

OTBeT: (—OO;—\/E)U(Z-F\/E;OO).
Pemenue. Beeném 3ameny y=sinx, |y|<l. Torna HepaBeH-
CTBO 3anuuieTcs B Bupe l-y*+2ay<a®-2a-2, y*-2ay+a*-

56



-2a-3>0, mne -I'< y<1, 1 3anaya cBOOUTCA K C/IEAYIOILEMY: HAATH
BCE 3HAYEHUs g, PU KOTOPLIX GyHKuus f(y)= y'-2ay+a’-2a-3
MPUHUMAET MOJIOXUTENbLHbIE 3HaYeHUs Ha oTpe3ke [—1;1]. Dry 3anayy
MOXHO c(pOopMyIHpOBaTh TaK: HATH BCE 3HAYEHMS @, MPU KOTOPHIX
HauMeHbllee 3HayeHue pyHKuuu f(y) Ha orpeske [—-1;1] momoxu-
tensHo. [ 3Toro Hainém f'(¥) v NpupaBHAEM HYITIO:
f'(¥y)=2y-2a=0, y=a — Touka MUHUMYMa NaHHON PYHKLUHM.

HccnenyeM B 3aBUCMMOCTH OT @ TpU 3HauyeHHus byHkuuu f(y):
fl@==2a-3; f(-1)=a*-2; f(1)=a*-4a-2.

Ecmm a<-1, 10 f,,,., =f(-1)>0.

Ecnu -1<a<l, 10 f,,,. =f(a)>0.

Ecnu a2>1, 10 f,,., =f(1)>0.

CocTaBUM CUCTEMBI HEPABEHCTB, COOTBETCTBYIOLUE 3TUM YCIIO-
BUAM, U PELLIUM UX:

<_
1){0\ ba<z;

a*-2>0,

-l<ax<l
) IR~
-2a-3>0,

a>l,
3 a>2+4/6.
){02—40—2>0, v

TakuM 06pa3oM, UCXOOHOE HEPABEHCTBO BBIMOJIHAETCS VISl BCEX
3HaAYEHUM X, eC/Iu d € (—oo;—\/i) v+ \/g; 00).

3 11
OTBET: f(x)—x—::3 Y6-2x,x>-1. Ykaszauue. Beequ-

T€ HOBBIE MEpEMEHHBIE: U=X+1, v=y—2 (cM. pellieHne 3a-
nayu C6—5). Torna 3aBUCUMOCTD V OT ¥ UMEET BHUIL

4-u
=—2+J’ 2u+8, roe u<0.
-
Ona u>0 v(u) noomnpeaensioT Mo nNpaBuly HEYETHOM PyHKLUHMH

v(u)——v(—u)———\)’ 8—2u. Toraa GyHKuMs f(X) Ha MHOXECTBE
u+2

3Ix+11
x>-1 umeer BUL, f(x)=7—s/3 6-2x.
X
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Bapuaur 7

Yactb 1

Omeemom k 3adanuam 3moii wacmu (B1—B12) aeanemcn
uenoe HuUCA0 UAU KOHeYHAan decamu4nan odpobs. Omeem cae-
dyem 3anucamo 6 6aanx omeemoe JN° 1 cnpaea om Homepa
coomeemcmeyrouie2o 3a0AHUA, HAYUHAS C NePaoli KiemouKu,
6e3 npobenos. Kaxcoyro uyugpy, 3HaK ««<MUHyc»» u 3anamyio
nuwume @ omoeavHol Ki1emo4ke 6 COOMeEemcmeuu ¢ npuge-
Oénnbimu 6 baanke oopazyamu. Eounuubt uzmepenus nucamo
He HYXCHO.

3apnnara pabOTHMKA COCTOMT M3 IBYX YacTei: OKJlaga U Hal-
6aBok. Eciv oknan ysenuuuts Ha 50%, To 3aprJiaTa BO3pacTET
Ha 40%. Ha ckonbKO MpPOLIEHTOB HYXHO YBEJHYUTb HanbaB-
KH, YTOOBI NpU NpeXHEM OKJIaie 3aprijlaTa BO3pocC/a TaKXe Ha
40%?

Haiigure 3HayeHue NPOU3BECACHMUSA

S(x=3)- f(x=7) npu x=3, ecnu f(x)=5x—2

x+5°

Haiingure kopeHb ypaBHEHUS
log,(3—log,(x+1))=0.

B uyetbipéxyronbHiuke ABCD, BNUCAaHHOM B OKPYXHOCTb,

. 1 . 2
smAA=;, smAB=;. CyMMa IJIMH auaroHaiei paBHa 20.

HaiiguTe anuny 6onblieit {MaroHaIU.

B po3sirpsliie Ky6ka npuHuMaioT yyactue 10 komana. Ckosnb-
KUMM crioco6aMu MoOTyT ObITh pacnpeneneHs! 1, 2 u 3 mecra?
B oTBeTe yKaxuTe ob11ee KOJIMYECTBO CMOCOOOB.

Haitoute njowans Urypsl, OrpaHMYEHHOH MNPSAMBIMU
3x+5y-15=0, 5x+7y-35=0 1 ocaAMH KOOpOMHaT.

Beluucaure tglo +ctg’o, ecnu tgo —ctgo = 3.

&
o

g [
|

MarepunanbHas TOUKa ABUXETCS MPAMONHeRHO Broab ocu OX
no 3akoHy Xx(#)=1'-5t"+4 (x — KoopAMHATa B METpax, f —

w
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BpeMsl B CEKyH1ax). Uepe3 CKOJIbKO CEKYH MOcJie Hayasa JBH-
XEHMs1 €€ CKOpOoCTh Oyner paBHa 8 M/c?

CropoHa Ojﬂ_oBaHldﬂ NMpaBWILHON YETBIPEXYTOJbHOI MUpaMH-
Ibl paBHa V26, a 6okoBoe pe6po pasHo 7. Haitaure 06b€M nu-

paMMbL.

Haiinute cymMMy uenbix 3HaYeHUI @, pU KOTOpPLIX PyHKUMSA
y=x'-3(a@+2)x*+3x-10 BO3pacCTaeT 4151 BCeX 3HaYEeHUH X.

HaiiaguTe KonnyecTBo LEbIX peLieHUt HepaBEeHCTBA
(7" —1)(3* - 243) <0.

Ha npoknagke aByx napauienbHbIX TpyOONpoOBOAOB paGoTanu
IBa 3KCKaBatopa. [TepBelii U3 HUX Hayan paboTaTh Ha 15 MUH
paHblie BToporo. Koroa BTopoit 3KcKaBaTop npoxonaa 28 M,
0Ka3aJioCh, YTO OH OTCTA€T OT nepboro Ha 2 M. C Kakoi cKo-
POCThIO (B M/4) KOMAET MepBbIit 9KCKABATOP, €CJIU BTOPOM BhI-
KarbIBaeT B Yac Ha | M Gosnbliie nepBoro?

Yactb 2

Jlaa 3anucu pewenuii u omeemoé na 3adanuns CI1—C6 uc-
noas3yiime 6aank omeemoe Ne 2. 3anuwmume cna4aia Homep
eévinoanaemozo 3adanun (C1, C2 u m. o.), a 3amem noawnoe
obocHoeanHoe pewenue u omaeem.

X+l -6 x+l _ -2
Pewmre cucreMy ypaBHEHU 3y-3 1 13 »3-23,
. x,3)’+ +3y+ _9x_9=0'

CTopoHa OCHOBaHHS MPaBUJILHON TPEYTroJIbHOM MPU3MBbl paBHA
4. Touka D — cepennHa pebpa AB, Touka E nexur Ha pebpe

AC,. Haiiaurte 06bM npusmsl, ecau npsmMas ED obpasyeT ¢
nnockocteio CBA yron 60°, a ¢ nnockoctbio AA4,CC, yron B

. 1
TaKoii, yto sinf = T

Pelunte HepaBEeHCTBO V3-x+/5x+9- 2J(3 -x)(5x+9) <4x.

I C4 l JIBe OKpPYXHOCTH C panuycaMu 4 U 6 UMEIOT BHYTPEHHEE Ka-
canue. Haiiaure minHy paanyca TpeTbeil OKpYXHOCTH, Kacalo-
wieiics nepBbIX ABYX M UX 00LLEro AMaMeTpa.
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Peuwnte HepaBeHcTBo @'x‘—4a’x’ +x+4a-2<0 B 3aBucu-
MOCTH OT OTPMLIATE/IbHBIX 3HAYEH I NapaMeTpa a.

HaiiavTte Bce naps! LeabIX YKCeEN, YO1OBJIETBOPSIIOLIUX YCIOBHIO
2
x+
max{(—y), |[x-2]p=1.
| x+y|

OTBeTbl, YKa3aHHusA, pCLUCHHUA

OTserT: 200.

Pemenue. 3apnnary o603HaunM Z, okian — O, Han6aBku — N.

O+N=27,

M3 ycnoBuit 3agauy noayvyaeM CUCTEMY ypaBHEHHUI _2_0+ N=14Z,
U3 KOTOpOIif cieayet, yto 0=0,8Z, N =0,2Z. Ecnu octaBuTh npex-
HUII OKJ1ad ¥ YBEJIUYUTL HalGaBKH, TO MOXHO COCTaBUTb YpPaBHEHME:
‘O+a-N=1,4Z, rae o.N — yBeMY€EHHbBIE B O pa3 HANGaBKH. YUUTBI-
Basi MOJly4YEHHbIE paHee COOTHoUIEHUs, uMeeM: 0,872 +a-0,2Z =1,4Z,
0,200 =0,6, o =3. YBenuueHue HanbGaBOK B TPU pa3a O3HAYAET UX yBe-
Jnyenue Ha 200%.

OrBerT: §8,8.

Pewenune. Ilpy x=3 npoussenenne [f(x-3) f(x-7)=
= f(0)- f(—4). Haitném f(0) u f(—4) u3 ycnosus 3ananus f(x):

f(0)=—§ u f(—4)=-22. Torna f(0) f(—4)=4_54=3,g,

OTBeT: 8. ¥Yka3zanmue. [IpeacraButs 0=log;l.

OTBerT: 12.

Pemenue. PaccMotpuM TpeyronbHuku ABC u ACD (cwm.
puc. B4-7).

AC BD
IMo TeopeMe cuHycoB OyneM umeth ——=2R yu ——=2R,
sin B sin A
AC BD AC 2 A D 2
AC _BD AC 2 AC4BD S 05 po
sinB sinA BD 3 BD 3 BD 3

60



Puc. B4—7.

OTBeT: 720.

Pemenue. TlepBoe MecTo MoXeT MoayyuTs Jiobas u3 10 Ko-
Mana. CnenoBarenbHo, cyliectByeT 10 crmoco6oB pacripenesieHus nep-
Boro Mecta. I1ycTb nepBoe MecTo 3aKperieHO 3a Kakoi-1160 KoMaH-
noi. Torma BTOpOE€ MECTO MOXET OBITh pacnpeaeieHo Cpeau
OCTaBIUMXCA 9 KOMaHI. AHAJIOTMYHO paccyXnas, AejiaeM BBIBOJ, YTO
TPETbE MECTO MOXET ObITb pacrpenesieHO CpeAu OCTaBLIMXCA 8 Ko-
MaHa. OOuee xonnyecTBo crnoco6oB paBHo 10-9-8=720. [eiicTBU-
TeJIbHO, MPY KaXIO0M BbIGOPE MEpBOTO MECTa CYLLIECTBYET 9 BADUAHTOB
BbIGOpa BTOpOro MecTta. Toraa nepsoe U BTOpoe MeCTa MOXHO pacrpe-
nenutb 10-9=90 cnoco6amu. [Tpu Kaxaom BeIGOpe MEPBOTO U BTOPO-
ro MecTa BbIOOp TPETHETO MECTAa MOXHO OCYLIECTBUTH 8 Crioco6amu, 1
obuiee yucio crnoco6os paBHo 90-8=720.

OTtseT: 10. Ykazanue. CM. npumep 9.2.5.

Ortser: 11.

Pemenue. Bo3seném B KBaapar paBeHCTBO: tg2o —2tgor - ctgo +
+ctg’o =9. Tak Kak tgo-ctgo =1 Ui BCeX AOMYCTUMBIX 3HAYEHUH O,
To tg’a+ctg’a=11.

Otsetr:4. Yka3auue. CM. npumep 8.1.18.

OTBerT: 52.

Pemenune. Hapuc. B9—7 uszobpaxeHa npasusibHas nupamMuaa.

AB =126, 0—£J_SO Ja9-13 =¢;
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v =§ABZ-SO=%26~6=52.

Puc. B9-7.
OTBeT: —6. Ykazauue. Cum. npumep 8.2.4.

OTBeT: 7. Yka3auue. Yuecth 10, yto 7" -1>0 npu
Xx>-3. CnegoBarejbHO, UCXONHOE HEPABEHCTBO PaBHOCHIIb-
HO HepaBeHCTBY Buaa 3" —243<0 Ha MHOXECTBE 3HauyeHUH
x>=3.

OTBeT: 15.

Pewmenue. [1yctb v — ckopocTh paboThl NnepBoro 3kckasaropa. Tor-
nav+ | — ckopocTtb paboThl BTOporo akckabaropa. M3 ycnosuii 3anauu

30 28 1
cnenyer, yto ————=—, v =7v-120=0, v, =15, v, =-8 —He nox-
v v+l 4
XOIOUT MO cMbICy 3anayd. CnenoBaTebHO, CKOPOCTh PaboThI NEPBOIO
3KCKaBaTopa paBHa 15 M/y.

OTBeT: (-1;2),(-1,5;1).

Pemenue. [IpeobpasyeM nepsoe ypaBHEHUE JaHHOW CUCTEMBI:

3-3‘*‘(y—2)=Ji(y-z)ﬁ[y_zzo’

3XH = 3—]/2.

Ecnuy = 2, TO U3 BTOPOTO ypaBHEHUsl UCXONHOM CUCTEMBI CIIEAYET,
yto 18x=-18, x=-1.

Ecnu 3" =372 10 x = —1,5, ¥ U3 BTOPOrO YPaBHEHUS CUCTEMBI
cnenyet,uto "' =9 uy=1.
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OTBeT: 24J§.

Pewenune. posonum EE, | CC,. Torna EE, L nnock. ABC u
EE 1 E D, LEDE, =60° (cM. puc. C2-7).

Puc. C2-7.

U3 Ttoukn D onyckaem nepnenaukynsp DD, Ha muockocTh
CC,A A. O4eBUIHO, YTO OH JIEXUT B miiockocth CBA u CA L DD;;
ED, 1 DD;; £DED, =8 ectb yron Hakl1oHa npsimoii ED « nnocko-

ctu AAC,C. Us AADD,: DD, = ADsin60° =¥=\/§.

DD,
W3 AD,DE: ED=""1=4f3;

sin

u3 ADEE,: EE, = EDsin60° = 4@%: 6.

5

1 3
Haxonum 06sém npusmsr: V' =S, - EE, = 51676 =243,

OTBeT: —1<x<3.

Pemenue. Bpeném o6o3Hauenns Y =v3-x u Z=5x+9
M MepenuileM HepaBeHCTBO Yepe3 YU Z. Tak xak Y2+ Z? =4x+12,

4x=Y?+ Z?~12, TO HEPABEHCTBO UMEET BUI
Y+Z2YZKY +Z' -2 Y +Z)} =Y+ Z)-12>0.
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Tak kak Y +Z >0, 1o u3 HepaBeHcTBa cienyer, uro Y +Z > 4. Bos-
BpalllasCh K MEPEMEHHON X, MOJYYUM HEPABEHCTBO, PABHOCHIIBHOE

MCXOLHOMY, 2 UMEHHO: V3—X + V5x+9>4.
O6sacThiO OnpeaeeHUs UCXOOHOTO HEPAaBEHCTBA SIBJISIETCS MHO-

9 "
XECTBO —;é X <3. Ha 3ToM MHOXecTBe NpoBeaEM Nnpeobpa3oBaHusi

PaBHOCWJILHOTO HEPAaBEHCTBa, a UMEHHO BO3BENEM €ro B KBaipar.
B pe3ynsraTe MojiydyuM HEPAaBEHCTBO
JB-x)(5x+9) >2-2x.
Ecmu 2-2x20, x <1, To nocneaHee HEPABEHCTBO PaBHOCHIILHO

x<1,
9
cucTeMe —;<x<3, -1<x<1.

9x? -14x-23<0,
Ecan x>1, To HepaBeHCTBO PaBHOCHJIBHO CHCTEME

x>1,
9 I<x<3.
- <x<3, h

O6benuHAs pelleHus, noayyum —1<x <3.

OrBeT: 1,92.

Pemenue. Ilycte O; — LEHTP OKPYXHOCTH C paauycom 6; O, —
LIEHTP OKPYXHOCTH C panuycoM 4 u O; — LIEHTP OKPYXHOCTH, paauyc
KoTopoit o6o3HauuM r (cM. puc. C4-7).

.

Puc. C4-7.
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N3 puc. C4—7 BuUaHO, 4TO
O,P=r; 00,=6-r; 0,0,=6-4=2; 0,0,=4+r.
U3 AOO,P: O P’ =00; -0,P*=36-12r. C npyroit CTOpOHHI,
OP=0,P-0,0,=0,P-2. N3 AO,O,P 02P=,/02032 -O,P* =

=\/(4+r)2 —rt =\16+8r.

Htak, O, P=16+8r -2 uO,P* =36-12r, 16+8r+4-416+8r =

=36-12r; 416487 =20r—16; V164 8r =5r—4, r=:—§=1,92.

1 -1+J1+8a —l—\/l+8¢1
OTBeT:Ecnu—§<a<0,Tox< 5 HX2 5 ;
a a

1
ecnim a < —E, TO X — Jlo6oe Yuco.

Pemenue. I[Ipeobpasyem JieBylo YacTb HEpaBEHCTBA:
@’x' —4a’x’ +x+4a-2=a(a’x' —4ax* +4)+x-2=a(ax* - 2)* +
+x-2=af(ax’ -2)’ —x*]+ax’ + x—2=a(ax* + x - 2)(ax’ —x-2)+
+ax? +x-2=(ax* +x-2)a@’x* —ax-2a+1).

3anuieM HEPaBEHCTBO B BUIE

(@’x* —ax-2a+1)(ax’ +x-2)<0.

Tak kak @’x’ —ax—2a+1>0 npuno6om @a<0 u x € R (auckpu-

MUHaHT TpéxwieHa D =a’ -4a*(1-2a)=a*(8a-3)<0 npua<0),T0

2 o e
HEPABEHCTBO PaBHOCW/ILHO HepaBeHCTBY ax” +x—2<0. Haiiném ero

peLeHus B 3aBUCUMOCTH OT @ <0. Ecnu IMCKPUMUHAHT KBaipaTHOTO

. 1
TpéxuneHa D=1+8a<0, T.e. ecnu as—g, TO HEPABEHCTBO BBINOJ-
1
HseTca 11 moboro X. B cayuae, korna D >0, Te. 3 <a<0, Hepa-

BEHCTBO ax’+x-2<0 TMpeactaBuM B BuOe a(x-—x)(x-x,)<0,

—l+s/l+8a -1-+/1+8a .
(x=x)(x-x,)=>0, rne x,=2—, x2=—2—, MPUYEM
a a

X, > X,. Torna pe€WIeHUSAMHU HEPABEHCTBA ABJSAIOTCSA 3HAYECHUS X, yOO-
BJIETBOPSAIOLIME HEPABEHCTBAM X > X, U X < X,. CJIC}.lOBaTCJ'leO, €Cin

1 —1++/1+8a -l—\/l+80 |
—§<a<0, TO x<—2— u x?——z—; ecim aS—g, TO
a a

X — 1060e Yuco.
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otset: (1;0), 3;-2), 3;—4), (1;-2), (Z;-1), (Z;-3).

YKa3anue. [IpuMeHUTE reOMETPUUECKHN X METO PELLIEHMUS.
Pemenue. INocrpoum Ha muockoctd 0XY MHOXECTBO TOYEK,

KOOPAMHATHI KOTOPLIX (X;)) yAOBIETBOPAIOT AAHHOMY YC/IOBUIO. 3a-
max{|x+yl|,|x-2[}=1,
MUIIEM 3TO YCJIOBUE B BUIE
X#-).

Bo3MoXHBI Ceayroune BapuaHThI:

[x=3,
y=1—x, |x—2|=1, x=1’
|x+yl=1,
1) Ix—2K1 oily=-1-x, 2){-1<x+y<],&{-1-x<y<l-x,
P AVAN
I<x<3; xX#-y y#-x.

MHOXeCTBO TOYEK, KOOPAMHATBI KOTOPLIX YAOBIETBOPSIOT 3aaH -
HOMY YCJIOBMIO, TIpeAcTaBisieT napawienorpamm ABCD | orpanuyeH-
HBII npaMeiMu Yy =1-x, y=-1-x, x=3, x=1. 3ameTnm, ytTO Ha
CTOPOHAX, JIEXALIMX Ha NMPAMBIX X =1 U X =3 UCKITIOYEHBI TOYKH,
B KOTOphIX X=-) (cM. puc. C6—7). BTO TOYKM C KOOpAHUHATAMHU
(I;=-1) u (3;-3).

%Y

Puc. C6-7.

BepluMHbI NapanienorpaMma SBIsI0TCS TOYUKaMM C LiEJILIMU KOOp-
nuHatamn A(1;0), B(@3;-2), C(3;-4), D(1;-2). Ilpu x=2 nonyuum
JBE TOYKHU C LUEIBIMU KOOPAMHATAMH, YIOBJIETBOPAIOLIMMH JaHHOMY
ycnoBuio, a uMeHHo (2;-1) u (2;-3).
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Bapuant 8

Yacrtpb 1

Omeemom K 3adanusam smoii wacmu (BI1—B12) aeanemca
ueroe HuUCA0 uUaU KOHeHHan decAmMu4Han opobs. Omeem cae-
dyem 3anucamb 6 6aank omeemoe Ne 1 cnpasa om HomMepa
coomeemcmayroulezo 3a0aHuUs, Ha4uUHAaa ¢ nepeoii K1emo4Ku,
6e3 npobenoe. Kaxcoyro yughpy, 3HaK «Munyc» u sanamyro nu-
wume 8 omoeAbHOU Ki1emo1Ke 6 COOMmeemcmaull ¢ npuGeodéH -
HbiMu 6 baanke obpasyamu. Eounuybt uzmepenus nucams ne

HYXCHO.

Haitnute Bce HaTypa/ibHbIe YKca NV, KOTOPBIE NMPU AEJIEHUHN Ha
31 u 465 B ocratke aawT 17 U XoTOpbIe YAOBIETBOPAIOT YCJI0-
Buio 2 000 < N < 3 500. B oTBeTe YKAXKUTE UX CYMMY.

2 X
Haitnute 3HavyeHHe CyMMbl f(—)+f(;) npy x=4, eciu
P
2x+2

f(x)=3x_2-

Haiinure xopeHs ypaBHenus log 2I_33 =1.

x+2
[Tnouwiane S napainenorpaMMa co CTOpOHaMH \/l_’; U 8 paBHa
SJE. Hadgute mivMHY MeEHbUIEH OMaroHaaIu mnapauieso-
rpamma.

Ckonbko yucen cpeau nepBbix 100 HaTypanbHBIX YHCEN HE J€-
JIATCA HU Ha 3, HW HA 5, HU Ha 7?

Haiinute ckansipHoe NpoU3BeNeHUE BEKTOPOB d- b, ecnu Bek-
TopBI @(x;-2;4), b(1;-1;2) u d||b.

=
q

Bl 8
-

.o, 3o 3
Breluuciaure l6sm;-sm7, €CJIn cosa=z.

JIBe ToukM OBUXYTCS Mo ocv 0.X NMpsAMOJUHEIHO, MO 3aKOHaM
2’
aBUXeHUs — X, (1) =1 =Tt u x,(¢) =5+ 1,5¢% +3t (x — koop-

IHWHAaTa B METpax, ! — BpeMs B CeKyHIax). Uepe3 ckosbko ce-
KYH/ 110CJIe Hayasla IBUXEHHUs CKOPOCTb NMEPBOi TOUKU CTaHET
6oJ1bLlIE CKOPOCTH BTOPOIA?
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dnuHa o6pasywoieit koHyca pasHa 10, a niouaas 60KOBOMA
nosepxHocTH paBHa 80n. Haitnure 06b€M konyca V. B otsete

4
YKaXuTe 3Ha4YeHHe —.
n

HaitauTe xonuyecTBo LeJIbIX 3HaYEHUI @, TPU KOTOpbIX (hyHK-
3

2

P pd
umsa y= —?+ (a- 3)-2—— 9x +1 y6uIBaeT 11l BCeX 3HAYEHUI X.

HaiiauTte cyMMy LiesIbIX pellieHUit HepaBeHCTBa

x*+4x xt+4x

(;J >(;J , TIpUHAJIEXAIIUX TPOMEXYTKY [—1;4].

IMepBbiit paGounit usrorabnusBaer 120 geraneit Ha 2 yaca Gbl-
cTpee BTOpOro. 3a CKOJILKO YacoB BTOPOit pabounii U3roTOBUT
160 netaneit, ecnu, paboTas BMECTE, OHM U3roTasauBalot 50 ae-
Tanei B yac?

Yactb 2

Jlaa 3anucu pewenuii u omeemoé na 3aoanus CI1—C6 uc-
noas3yiime 6aank omeemoe JNe 2. 3anuwume cnavaaa Homep
evtnoansemozo 3aoanun (CI1, C2 u m. 0.), a 3amem noanoe
060CHOGAaHNOE peuwienue u omeem.

Peunre cucreMy ypaBHEHU I
x’log,y —4log,y—3x* +12=0,
y'log,x—4logx+3y* —12=0.

n B npaBuibHOI YETBIPEXYTOILHOM MUPaMUIE ABYrPAHHBIH YroJ
npu 60koBoM pebpe paseH 120°. Haitaure niowans 60KoBoi
MOBEPXHOCTH NMUPAMUIIbI, EC/IM CTOPOHA OCHOBaHMs paBHa 6.

PeunTte HepaBeHCTBO
Vx+3+V2x-1-2(x+3)2x-1) >3x -

B oxpyXHocTtH ¢ paguycoM R =2 yepe3 TouKy D, B3ATYylO Ha
IMaMeTpe Moj YoM 45° K 3ToMy AnaMeTpy, NpoBeleHa Xxopaa
AB. Yepes Touky B npoBeneHa xopaa BC, nepneHauKynsipHas
K 3TOMy auametpy. Haitnute nnowanes tpeyronbHuka ABC,
ecnu AD: BD=1:2.
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Peunre ypasenue |X’—|x||+|x’+2|x|-3|=a B 3aBucumo-
CTH OT 3Ha4YEHUI NapameTpa a.

Haiiavre Bce napsl LEIbIX YUCE, YAOBIETBOPAIOLINX YCIOBHIO

. { 1 1 }
min , =1.
[x+3] [x-y|
OTBeTbl, YKa3aHusA, pelicHUs

OTBeT: 8421.

Pemenne. Tak Kak 465 nenurcs Ha 31, To ICKOMOE YHUCJIO MOX-
HO TpeacTaBuTh B Bume 465-/+17. Torna 2 000<465/+17 <3500,
1983 <465/ <3483, 5</<7. CnenoparejbHO, YKa3aHHOMY YCJIOBUIO
YIOBJIETBOPAIOT TpU uucna: 465-5+17=2342; 465-6+17=2807,
465-7+17=3272. Ux cymMma paBHa 8 421.

OTBeT: —4,5. YKkazaunue. [loacraBere X = 4 B MICKOMOE BBI-
paxeHue.

Otset: —9. ¥YKka3zanue. [lpuMenure onpeneneHue Jora-
pudma.

OTtBerT: 7.
Pemenue. Ilo ycnosuo 3agaumn AB=\17 u AD=8; BH —
BBICOTA napasuiesiorpaMma (cM. puc.B4-8).
S 8JI3
Torna BH=75=TJ—=JE. N3 AABH cnepyet, uTO

AH =JAB*-BH* =2. Torza HD=6. Us AHBD:
BD=+BH?+HD? =13+36=1.

B C

A H D
Puc. B4-8.
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OTBerT: 45.

Pemenne. [IpuMeHUM MeTOL «OT MPOTUBHOIO», a UMEHHO Haii -
€M KOJIMYECTBO HaTypaIbHBIX YMces cpeau nepBbix 100, koTophie ae-
JIATCS XOTA 6bl HA 3, Ha S uau Ha 7. OYeBUIHO, YTO YHCEN, KPATHBIX 3,
6yner 33, kpaTHeIX 5 — 20, KpatHeiX 7 — 14, T. e. n, =33, n,=20,
n, =14. Cpenu HuMX 6yayT yMcna, KpaTHele 3 U 5, T. e. KpaTHble 15,
KpatHble 3 ¥ 7, T. e. KpaTHble 21, KpaTHbIe 5 M 7, T. €. KpaTHble 35. O1TH
4KClla YYUTHIBAIOTCA ABaXAL!. Hai1éM UX KonuyecTso: M, =6, n, =4,

My =55. Torna n=ny+n,+ 1, —Nyg — Ny — My = 55.
CJICJIOBaTeHbHO, KOJIN4YECTBO HCKOMBIX YHCEJTI paBHO 45.

OTBeT: 12. YKa3anue. TaK KaKk BeKTOpHl 4 U b xonnuue-
apHBI, TO UX KOOpAWHATHI MponopuuoHanbHbl. U3 atoro ycno-
BHUS HaXOOWM KOOPAMHATY X IJisi BEKTopa d U KOOpAMHATY Z
IUIs BeKTOpa b.

OTBerT: 5.
Pemenune. [Ipeobpa3yeM 3anaHHOE BbIpaXEHHUE:

a 3a a 3a
cos|———|—cos|—+—||=8[cosa —cos2a].
2 2 2 2

l6singsin—3—g=8
2 2

18 1
Buluucium cos2a=2cos’a—l=Ig— =§.
. . 1
Torna l6smgsm—3g=8 3! =5.
2 2 4 8

OTseT:5. Yka3zanue. Haiiaure v,(f) u v,(f) u peurure He-
paBeHcTBO V(1) > v, (2).

OftBerT: 128.

Puc. B9-8.
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Pemenue. Hapuc. B9—8 nsobpaxeHo oceBoe ceyeHue KOHYca:
AB =10, AO — panunyc ocHoBaHus, BO — BbICOTa.

V=§7rAOZ-OB; S, =mAO-AB, 80m=1A40-10,

AO=8, BO=6: V=§1r-64-6=1281r.

OtseT:13. YKka3zanue. Cm. npumep 8.2.4.

OtBeT: 10. YKka3zanue. [JoMHOXETe 06€ YaCTH HEpaBEHCTBA
x+4x
Ha

OtBet: 8. Yka3anue. [lycth x feT./y — NpoOU3BOAUNTEb-
HOCTb nepBoro pabodyero, y mer./4 — MNpPOU3BOAUTENBLHOCTh

120 120
sToporo. Torma X+y=50 y ——-—=2.

y X
1

OrseT: (2;2),(;;8).

Pemenune. Ipeo6GpasyemM nepsoe ypaBHeHHE CUCTEMBL:

(x* —4)log,y —3(x* —4)=0, (x*—4)(log,y—3)=0.

x2—-4=0, [x=%2,
log,y—3=0, |y=8.

Ecnu X=2, To U3 BTOPOro ypaBHEHUS UCXOAHON CUCTEMBI Clledy-
et,uto y'=4, y, =2 u y,=-2.

Torna

3aMeTuM, 4To Y, =—2 He yIOBJIETBOPSAET UCXOOHOH cucteMe. Crne-
[IOBATENbHO, €C/IM X =2, To Y =2. 3HayeHHe X =-2 TaKXe HE YIAOB-
nerBopsieT cucreme. Ecnn y =8, To U3 BTOporo ypasHeHMSI HCXOHOIA

1
cHCTeMBI clienyerT, yto log,X=-3 u x= 3

OTBerT: 36\/5.

Pemenue. Iposeném BM n DM, nepneHAUKYIspHbIE PeGPY
SC (cM. puc. C2-8).

Torna £DMB=120° y OM 1 SC. Yto6b1 HaliTH ruiowans 60ko-
BO¥ MOBEPXHOCTU NMUPAMUObI, HYXHO HaiTH WUHY SK — anogemsl

60koBoit rpaun. OM 1 DB (teopema o Tpéx nepneHaukyaspax). U3

3«/5-\/-3-=\/3_
3

AOBM: OM = OBctg60° =
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Puc. C2-8.

W3 AOMC: MC=JOC*-OM?* =J18—6 =412 =2./3.

B npsmoyronsHoM TpeyroibHuKe OSC OM — neprneHIUKysp, omny-
LIEHHBIA W3 BEpUIMHBI TMPAMOro yrla Ha runoreHysy. [lo3romy

2
OM?*=SM - MC, SM=2‘—’C-=—6—=J§, SC=SM+MC=33;

SK =SC*-KC? =3J2; S, =362.

1
OTtBerT: Eéxél.
Pewmwenue. BeenéMo603Hayenus vx+3=Y 20,«/2x— =Z2>0
Y neperuiIeM UCXONHOE HEPABEHCTBO Yepe3 Yu Z:
Y+Z-2YZ>Y'+Z -6 +Z) ' -(Y+2Z)-6<0, 0<Y+Z<3.
BosBspaiiiasics K rnepeMeHHOM X, 3aMuileM HEPABEHCTBO, PaBHO-

CWJIBHOE IaHHOMY, a8 UMEHHO Vx+3+42x-1<3.
Bo3BoayM 06e yacTH HEpaBEeHCTBa B KBapaT Ha MHOXECTBE X 2> Py :

3x+2+2 (x+3)(2x—1)<9¢2\/(x+3)(2x—1)<7—3x.

JaHHoe HEPAB€HCTBO PaBHOCHJIBHO CUCTEME HEPABCHCTB

7
<l
7-3x>0, xSy
1
XZL, & x>l, Torga —<x<1.
2 2 2
Ax+HRx-D<K(T=3%)? |x*—62x+61>0.
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OTBerT: 4,8.

Pemenue. Tak kak amamerp MN L BC (cMm. puc. C4-8), 10
BK =KC.
B

p NA\¥ |k

Puc’, C4-8.
O6o3naumm AD=x, Ttorma DB=2x, BC= 2x\/5 u

S, 1ac =%AB-Bc-sin4ABc=3x2.

A

AB-BC-AC
C apyro# CTOpoHbl, S, ,5c = BT

Buiuucaum AC no TeopeMe KOCUHYCOB:
AC=\AB*+ BC*-2A4B-BC-cos ZB = x\5

_3x:2x 2-X\/§=3x'\/ﬁ

u S =
AABC 8 4

MpupaBuseM 3HaueHuss S, ;¢

3x’ V10 4
4

, TONY4YUM X =——.
Jio

2
BLIMMC/IEHHBIE IBYMs criocobaMu: 3x° =

16
Toraa S, ,5c =3-E=4,8.

Otset: Ecnn a<0, to xeD; ecnu a=0, 10 X, =%l;ecnu

Fl+/25+8a
4

N eciu a=3, TO

=tl¢\/25+80 _il$«/25+8a

X1 2 , X, =0; ecnu a>3, 10 X, = 2

Pemenue. Jns peiieHUs ucnosas3yeM rpapuyeckuit Meron.
PaccmotpuM ¢dyHkumio y= |x2 —|x||+ |x2 + 2|x|—31. 310 yé€THas
dbyHKums, 1 e€ rpaduK cMUMMETPUYEH OTHOCUTENBHO ocu 0 Y.

0<a<3, TO X ,34=
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(cMm

B o6nactu x>0 y=|x? —x|+|x* +2x-3.

Ecmm 0<x<1, to y=-x*+x-x*=2x+3=3-x-2x".
Ecmn x=1, 10 y=x*—x+x*+2x-3=2x*+x-3.

B o6nactu x<0 y=|x?+x|+|x* -2x-3.

Ecmm -1<x<0, 1o y==x?—-x-x>+2x+3=-2x*+x+3.
Eciu x<-1, 1o y=x*+x+x*-2x-3=2x*-x-3.

MoctpouM rpaduk dynkumu Y, =|x’=|x||+|x* +2|x|-3|
. puc. C5-8).
Y
3 y,
a y2=a

AW/
|\/
-1x, 0

Puc. C5-8.

X,

Ecnu npsimasi Y =a uMeeT obLiye ToUKH ¢ rpadukoM PyHKUMH

Y, , TO aBCLMCCHI TOYEK MepeceueH s ABAIOTCSA PELICHUAMH HCXOQHO-
o ypaBHEHUSL.

OueBuaHo, yto NMpu @<0 o6wmMx Touyek Her. CJIeAOBATENLHO,

YPAaBHEHHUEC HEC HMCET PCLICHMUA.

Ecnua =0, 10 x=%1 — nBa pemeHus.
Ecnun 0 < a < 3, To uMeeTca yeTbipe TOYKU nepeceyeHus. CrenoBa-

TENbHO, YpaBHeHUE UMeeT 4 KopHA. Halném ux u3 peuleHus cneayio-

LLUX YPaBHEHUM:

HO X, =
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~14++25+8a
4 ’
~14++25-8a
4 s
1-v25-8a

‘3)—2x2 +Xx+3=a, X, — MEHBILUIi KOPEHb, X; = . ;
1-y25+8a

" .
Ecnu a =3, To ucxoaHoe ypaBHEHHUE UMEET TPU PELLICHUs, a UMEH-
—14+y25+8a =l—\/25+80

4 ’ 4

1)2x* + x—3=a, X, — GonbluMii KOPEHb, X, =

2)-2x*—x+3=a, X, — GONBIIMI KOPEHB, X, =

4)2x* —x—3=a, X, — MEHbBUINI KOPEHb, X, =

=0, x

3



Ecoy a>3, T0 ypaBHeHMe UMeeT [Ba  peEUIEHHs

_ +17/25+8a
2 .

1,2

Otset: (=2;-1),(-2;-3),(—4;-5),(—4;-3). Yka3anue. [Ipu-
MEHUTE FeOMETPUYECKYIO MHTEPIIPETALIMIO K PELIEHHIO 3ala4H.

. 1 1
Pemenue. Tak kak ycnosue min , =1
[x+3] |x-y|

max{|x+3||x-y|}=1,
xX#-3,x#y
OXY nocTpoMM MHOXECTBO TOYEK, YAOBJIETBOPSIOUIUX TMOCJEIHEMY

YCJIOBHIO.
PaccMOTpUM Clienylolie BApUAHThI:

[x=_21 '[y=x+l,

PaBHOCHJIBHO YCJIOBHUIO { , TO Ha TUIOCKOCTH

[x+3[=1, x=-4, |x+3[K1, y=x-1,
Dix-yKlL,&@{x-1<y<x+]1, 2){|x-yFl,&{-4<x<-2,
xX#y X£Y, x#=-3 x#-3.

\ \

MHOXeCcTBO TOYEK, KOOPAWHATHI KOTOPBIX YAOBJIETBOPSIOT 3a1aH-
HOMY YCJIOBMIO, NpeacTasiisieT napawienorpamm ABCD, orpaHUYeH-
HBIN NpAMBIMU X =-2, x=-4, y=x+1, y=x-1. U3 aToro MHoXe-
CTBa MCKJIIOYAIOTCS TOYKHM € abcuuccoit —3, a TakxkKe TOYKH, WIS
KOTOpHIX X =y (cM. puc. C6—8).

Puc. C6-8.

310 ToukM ¢ KoopauHartamu (-3;-2), (-3;—4), (-2;-2), (—4;-4).
Vcnosuio 3amayu  YAOBNETBOPAIOT Touku A(=2;-1), B(-2;-3),
C(—4;-5), D(—4;-3).

75



Bapuanr 9

Yacrts 1

Omeemom K 3adanuam 3movii wacmu (B1—B12) aeanemcn
uenoe HuUCA0 uUAlU KOHEeMHAA decamuyHas opobs. Omeem cae-
dyem 3anucamso 6 6aank omeemoé Ne 1 cnpasa om Homepa
coomeemcmeyrouie2o 3a0anuUA, Ha4UKAA C nepeoli Kaemo4Ku,
6e3 npoGeaoe. Kaxcoyro yugppy, 3naK «Muryc» u 3anamyio nu-
wume 6 0mMoeabHoli Kaemo4ke 8 cOomeemcmeuu ¢ npueeoeH -
Hboimu 6 6aanke obpazyamu. Eounuyol uamepenus nucamso He
HYXNCHO. ‘

76

CKOpOCTb HUTIONMKU NMPHU ABUXECHHUU MO PEKE NMPOTHUB TCYCHUSA
COCTaBJIACT 2—3 OT CKOPOCTH LUTIONKH MO TEYCHHUIO. Ha ckons-

KO MPOLIEHTOB CKOPOCTh T€YEHUS MEHBILIE CKOPOCTH LLTIONKHU
B cTosyeii Boae?

ax+b
I'paduk dyukuuu Y =m nonyyeH U3 rpadpuka pyHKuUMH
4
y= I CABUIOM MOCJIEAHETO Ha OQHY €AVHMULLY BJIEBO U Ha BE
X
m+n

enuHULB! BBepx. Haiioure .
A u p A a+b

Haiinure HanGosnbliee Leioe pellieHue HEPaBEHCTBA

'R

B paBHo6enpeHHoM TpeyronbHuke ABC(AB= BC) 6okosas
CTOPOHA ENIUTCA TOUKOM KacaHUsl BMMCAHHOM OKPYXHOCTH Ha
OTpe3KH ¢ WIMHaMHU 8 U 5, cuuTas oT BepuiMHbl B. Haioure
njaouiaab TpeyroabHUKa.

CkKonbkKHUMU cnoco6aMy MOXHO BeIOpATh Ha LIaXMaTHOM 1O0CKe
Oenblit U YEPHBIA KBagpaThl, HE J€Xalue Ha OAHOW rOpU3OH-
TaJIM WM OHOM BepTUKAIN?

Haﬁﬂ."Te naouanb (bl/ll'ypbl, KOOpAHWHAThI BCEX TOYEK KOTOPOFI

YOOBJIETBOPAIOT CUCTEME HEPABCHCTB
y<8-|x-1]|.



Beiuncnure tgo, €cyiv BHIMOJNHAETCS pPaBEHCTBO
20tgo + Stgaccosor —3coso —12=0.

IMpsamas y=-2x-12 «xacaerca napabonsl Y= x’+bx+c
B Touke M (-2;-8). Haitnute cymmy b+c.

BokoBoe peGpo mNpaBUIBLHOM YETHLIPEXYTOJBHON NHUpPaMUILI
paBHo 217, a nnowanb ocHoBaHUs paBHa 64. Haiiaute 06b6M

NUpaMHIbl V""p..

HaiinquTe KONMYECTBO TOYEK IKCTPEMYMa DYHKLIMH
y=(x-2)"-4|x-2|-12.

Haiinure cyMmMy KopHeit (U114 KOPEHBb, €C/IU OH €UHCTBEHHBI)
ypaBHeHUst V6x* —9x—2=2x-1.

B uexe nmpoucxooUT COpeBHOBaHUE MeXAY TpeMsi TOKapsMHU.
3a onpenen€HHbIM NepUoa BpeMEHU MepBLI U BTOPOi TOKapH
o6pabotaiu B 4 pa3a Gonblue AeTalieil, YeM TPETHIA, a NEpPBbIit
U TpeTuit — B 3 pa3a Gosblue, yeM BTopoii. Kakoii U3 Tokapeii
no6eaun B copeBHOBaHUU? B oTBETE YyKaXuTe €ro HOMeEp.

Yactb 2

Jla 3anucu pewmenuii u omeemoe na zaoanus CI1—C6 uc-
noav3yiime 6aank omeemoe /Ne 2. 3anuwume cHa4aasa Homep
evtnoanaemozo 3aoanun (C1, C2 u m. d.), a 3amem noanoe
060CHOBAHNOE peweHue U omeéem.

5 —
X2—2X— 7
=(10g94) X +x—2.

Pewure ypasuenue (log,3)

B npasunbHOi TpeyronnHoit npusme ABCA BC, cropoHa
ocHoBaHuss AB=4, 6okoBoe pebpo AA, =3. Haitaure pac-
ctosiHue ot BepnHbl C, 10 nnockoctu ABD, rne D — cepenu-
Ha pe6pa AC,.

1 1
Peuiure HepaBeHCTBO <

log.x+3x log.x+ 18x
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TpeyronsHUK co ctopoHamu 26, 28 u 30 pa3nenéH Ha TpU paB-
HOBEJIUKHE YaCTH NPAMBIMHU, NMEpNEeHAUKYISAPHBIMU K 6ONb-
wieit cropoHe. Haitaure BenmyuHy HauGoJbLIErO U3 OTPE3KOB,
Ha KOTOpbleé OCHOBAHMS MEPNEHAUKYISAPOB ACJAT GONbLIYIO
CTOpPOHY TPEYTOJbHUKA.

Haitaute xonuyecTBO pElIEHUH CUCTEMBbl  ypaBHEHUIA
{x2+ y'=a,

B 3aBUCUMOCTH OT 3HaYEeHU M napamMeTpa a.
|[x-2|+y=6

PewnTe B LEBIX YMCIax ypaBHeHHe 2Xx° —y* + xy+5x—y=0.

OTBeTbi, YKa3aHHS, pellieHHs

OTBerT: 16.

Pemenune. Ilyctb V' — cKOpoOCTb JIODKM B CTOsiuEil Bole;
X — cxopocTb TeueHus pexu. Torna V —x= %(x +V), x= %V, 4yTO
cocrasnsier 84% oT CKOpOCTH JIOOKH B CTOsIYEH BolIE.

OrBeT: 0,375. ¥Ykazanue. Bocnonm3yiiTech mnpasuaaMu
npeo6pa3oBaHus rpapukoB ¢pyHKUMH (cM. pa3gen 5.5.2).

OTBeT: 3. YKka3zaHnHe. Bocrions3yiiTech CBOHCTBOM NMoKa3a-
TeNbHOM (YHKLHH C ocHOBaHUeM 0<a<l.

OTBerT: 60.

A H C
Puc. B4-9.
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Pemenune. Utobsl HaiiTh mnowany AABC, HYXHO HalTH BbI-
coty BH u ocHoBanue AC. Tlo ycnosuio 3anaun BK =8 u KC=5
(cM. puc. B4-9).

[To cBOICTBY KacaTe/JbHBIX, MPOBEAEHHBIX HU3 ONHOI TOYKH K
OKpPYXHOCTH, HC=KC=5. Torna BH =VBC*-HC? =
=J169-25=12u S, ;. = BH- HC =12-5=60.

OTBeT: 768.

Pemenue. Ha miaxMatHoit nocke 32 Genbix ¥ 32 y€pHBIX KBa-
npata. Bei6op Genoro KBaapara MOXHO OCYLIECTBUTh 32 criocobamu.
Ecnu BbIGOp Ges1oro KBaapara clie/iaH, TO YEPHBI KBapaT MOXHO Bbl-
6patb 32 — 8 = 24 cnioco6aMu, TakK Kak B BLIOOpE He Yy4acTBYIOT 8 Yép-
HBIX KBalpaToB, JIEXALUMX Ha OAHON rOPU3OHTAIU U OAHOM BEPTUKAIU
¢ BbIOpaHHBIM GenibiM KBaapaToM. CreioBaTe/ibHO, 06111€€ YKCIIO CIO-
co60B paBHO 32-24=768.

OTtBerT: 36.

Pemenue. CrpouMm rpapuxku o¢yHkuuit y=|x+2|-1 u
y=8—|x-1|. OueBuaHoO, yTo rpadnku GyHKLUMIA, Nepecekasch, 06-
pa3yioT npsMoyroibHuK A BCD, mioianb KOTOporo Tpedyercs HaTH
(cMm. puc. B6-9).

Yi

Puc. B6—9.

Koopaunats! Touexk A(1;8) u C(—2;—1) U3BECTHBI U3 MOCTPOECHUS
rpadukoB. Haxonum koopavHartsl B u D, AJis yero peuiuM ypaBHEHHE

[x+2|-1=8—|x-1|, x,=-5, x,=4.
Toraa y, =2 u y, =35, 1.e. B(—5;2) u D(4;5).
3Has KOODAMHATHI Toyek, Haxonum BC = 3\/5' u CD=6\2 no
dopMysie pacCTOSHHA MEXIY NByMs ToYKaMM. S zcp = BC-CD =36.
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OTset: 0,6. Ykazanue. McxonHoe paBeHCTBO pa3jiokuTe
Ha MHOXHTEJH.

OtBeT: —6. Ykaszaume. Cm. npumep 8.1.14.

OTBerT: 128.

Pemenue. Ha puc. B9—9 usobpaxeHa npaBuibHas YeThIPEX-
yroibHas MMpaMuiia, OCHOBaHHEM KOTOPOIA sIBJISIETCA KBaApaT CO CTO-

poHoii 8, 1 6GokoBoe pe6po AS = 217.

Puc. B9—-9.
Torna AO=4J2. U3 AAOS: SO=6,V

nup

=§ABRSO=
=%64-6=12&

OrBeT: 3. YKka3zanue. Cm. npumep 10.1.63.

Pewenue. Ilycts x>2, Torna y=(x-2)"—4(x-2)-12=
=x’-8x, y'=2x-8, u x, =4 — KpuTHM4ECKas TOYKA, a UMEHHO TOY-
kKa MuHumyMma. Ilycte x<2, torna y=(x-2)+4(x-2)—12=
=x*-16, y'=2x, U x,=0 — KpUTHYECKas TOYKa, a UMEHHO TOYKa
MUHUMYMaA. Toyka X =2 — TOYKa MakKCUMyMa 3aJaHHOW (PYHKUUH.
B 3Toif TOuke MpPOM3BOMHAs HE CYLIECTBYET, HO 3afaHHas QyHKLUHUS
onpenesieHa v paBHa —12. CieBa OT TOYKH X =2 NMPOU3BOAHAsA Yy’ = 2Xx
NpPUHUMAET IMOJIOXHUTEbHEIE 3HAYEHHUs1, a cripaBa Y’ =2X—8 npuHU-
MaeT oTpuLarteNbHble 3HaYyeHus. ClenoBatebHO, X =2 — TOYKA MaK-
CHUMyMa.

OTBet: 3. ¥Yka3zanue. Bo3seaure B kBagpaT obGe uactu
ypaBHeHUs. [TpoBepKa nojiyyeHHbIX pelIeHU A 06s13aTeNbHA.

80



OTBeT: 1.

Pewenne. Ilycts nepsbiii ToKapb obpaGoTan x netaneif, BTo-
. N x+y=4z, 5
poit — y, Tpetnit — z. Toraa no ycnosuio 3agavyu y=-z,
x+z=3y, 4

5 11
x=4z— Zz = -Zz. CnenoBate/ibHO, NMePBbIf TOKapb 06paGoTa Hau-

OoJibllIEe YUCIIO AcTaNEH.

OTBeT: —2.

Pemenue. INpeobpasyem npaBylo YacTb JAHHOTO YPABHEHUS:
4)Jx’+x-2 Z)Jx1+x—2 — 3)—Jx’+x—2 )

1
——=—==(log
(lOg23) x“+x-2 2

Torna ypaBHeHUE MPUHUMAET CIIENYIOLUIA BUI:

x' +xt-2x 3 2 2
(log3) 51 = (log 3y 7, [EXX X [T
3x"=2x-1
JleBass yacThb noOC/JEeIHEr0o ypaBHEHMs HEOTpUllaTe/bHA, a Ipa-
Bass — HEMOJIOXUTENbHA B 006nacTH onpenenenus ypaBHeHnus. Cre-
JIOBaTeJIbHO, PABEHCTBO BO3MOXHO TOJILKO B Cjlyyae, Koraa o6e yacTu
3TOrO YpaBHEHUS PaBHbI HYJIIO, T.€. UMEET MECTO CUCTEMA YPaBHEHU M

X +x—2x x'+x*—2x=0,

(log, =(log,

3xt—2x—1  {x’4+x-2=0, Torma x=-2.
x*+x-2=0, |3x2-2x-1=0.

OTBeT: —;—

Pemenue. CaenaeM 10NONTHUTENbHBIE TOCTPOEHHUS: NPOBENEM
DD, || AB; DD, — cpennsisi nuuus AC A4, B, (cm. puc. C2-9).

Puc. C2-9.
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Ipsambie BD, u AD nepecekyTcs, OYEBUAHO, B ONHOH TOYKE §
c pe6pom CC,. ABSA — paBHOGenpeHHDIH, €70 TUIOCKOCTb COBIMana-

€T C N10CKOCThI0 ABD. OnyctuM nepnenaukynsap C,Q ustouku C| Ha
TUIOCKOCTh BSA. OueBuaHo, 4to Touka Q neXuT Ha Meauane SK u
ZVIMHA 3TOTO MEPNEHAUKYISAPA €CTh PaCCTOSAHUE OT ToukM C| 10 nijo-

ckocTH ABD. Vi3 AABC: CK =23 u3 AC,DD;: CK, =3 — cpexn-
Has aunus  ASCK. Torma SC, =3,5K, =2y3. U3 nonobus
CO_CK, CS-CK,_3W3 3

ACSK, ~ACQK;: , CQ=""Tn =% =2
Q cs SK Q

11
OTBeT: xe[; ;]

Pemenne. IpeobpasyeM ucxonHoe HEPABEHCTBO:
1 1 1 1
< =Y —
logx+3x logXx+18x  logx+3x logx+18x
15x
&
(log,x + 3x)(log,x +18x)
Taxk kak x>0, TO HCXOAHOE HEPABEHCTBO PaBHOCU/ILHO HEPABEH -
crBy (log,x+3x)(log,x+18x)<0.

PaccMotpum ¢yHxkumu y, =logx+3x u y,=logx+18x. Tlpu

x>0 o06e GyHKUMH MOHOTOHHO BO3pPacTaloT. i
DyHkumns y, =logx+3x obGpauiaercss B HyJb Npu x=§ , » <0

<0 &

<0.

npu 0<x<§ U y >0 npu x>§.
1
dyukuus y, =log,x+18x obpaiiaercs B Hy/lb NpH x=;, Y, <0

npu 0<x<$ U y,>0 npu x>l.

11

; ;] Y, M Y, UMEIOT pa3Hble 3Ha-

KW U 3TOT HHTEPBAJI ABJACTCA PEIICHUEM UCXOJHOIo HEPABCHCTBA.

OTBeEeT: ZJE.

Pewmenue. Haiiném ruomwans tpeyronsiuka ABC  (cwm.

puc. C4-9) no Teopeme TepoHa: S, = V42-16-12-14 =336.

INpoBeném BoicoTy BH ¥ BBISAICHUM, KaK JO/KHBI pacnosyiaratbCs
nepneHaukynsapnl K cropoie AC =30, yTo6bl OHM pa3meUIN Tpe-
yronibHUK A BC Ha paBHOBEJIMKHE YaCTH:

BH = zic =224, AH=AB —BH® =\[26' 22,4 =13,2.

CJICIIOBaTCJ'leO Ha UHTEpBaJI€
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A LH P C
Puc. C4-9.

1
Saisn =—2-AH- BH =147,84. TakKak %SM,C =112n112<S, 5y =

=147,84 <224, 10 nepnenauxynspsl KL u MP x cropoHe AC pacno-
JIOXEHBI Mo pa3Hble cTopoHbl oT BH. Tak xak AAKL ~AABH, 10

AL S, u AL= 112-(13,2)} —2J33
AH' S, .. 147,84

PC2 _ SAPMC
HC* S

AHBC

’

AHajioruyHo u3 nogpo6us AHBC ~APMC cnenyer

112-(16,8)’
rie Syusc =Susc —Saugy =188,16. PC= ——IS(ST) =2J42.

CpaBHuBast 3HauyeHUst AL = 2J:3_3, PC=2J42 v LP=30- 2(\/§+
+ \/IZ_ ), Mojy4aeM, YTo HauGOBILIUM OTPE3KOM ABNSAETCS O0TPe30K PC.

OTsert: Ecnu a <8, To peueHuii Het; eciu @ =8, TO OIHO pe-
wenue; ecnu 8<a <32 u a>40, to aBa pelieHUs; €CIU a =32
U a =40, To TpM pelieHUs; ecnu 32 <a <40, To YeThIpe pelle-
HMAL.

Pemenune. Ecnu a <0, To cucTeMa He UMEET pELIEHUA.

Ecnu a =0, To nepBoMy ypaBHEHHUIO YIOBJIETBOPAET TOJIbKO X = 0,
y =0, NpH KOTOPBIX HE BLIMOJIHAETCSA BTOPOE YPaBHEHHUE.

Ecau a > 0, To nepBoe ypaBHeHHE OMNpeaesieT OKPY>XHOCTb paiu-
yca Ja ¢ LIEHTPOM B Hayajle KoopAuHaT. Bropoe ypaBHeHUe onpene-
JisieT Ha iockocTh 0.XY «yron» ¢ BepunHoii B Touke A(2;6) u nyyamu
AB v AC, napannensHbIMU OUCCEKTPUCAM KOOPAWHATHBIX YIJIOB (CM.
puc. C5-9).

Ecu Ya<OD=18, 1.e. a<8, 10 OKPYXHOCTb U «Yrojl» He UMe-
10T OOLIIMX TOYEK, 2 3HAYUT, CUCTEMA HE UMEET PELLIEHUS.

Eciu Va=0D=48, 1e. a=8, 10 OKDYXHOCTb U «yTOJI» UMEIOT
O/IHY OOlIYyI0 TOYKY, a UMeHHO D, a 3Ha4MT, CUCTEMA UMEET EANH-
CTBEHHOE pellleHHeE.
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Puc. C5-9.

Ecnu V8<Ja<OK = \/ﬁ, T.e. 8<a <32, TO OKPYXHOCTb Nepe-
ceKaeT Jiyy AB B ABYX TOYKaxX, a 3HaYUT, CUCTEMA UMEET [Ba PELEHUS.

Ecniu Ya =32, 1e. a=32, 10 OKPYXHOCTb Y JIy4 UMEIOT TPH 00-
LIUX TOYKHU (K OIBYM TOYKaM Ha Jiyue A B nobasnsercs Touka K), a 3Ha-
YUT, CUCTEMA UMEET TPHU PELLECHUS.

Ecnn V32 <Ja <0A=+/4+36= JE, T.e. 32<a <40, To OKpyX-
HOCTb nepecekaeT n1y4 A B B 1Byx Toukax v ny4 AC B aByx Toukax. Cne-
[IOBATEJIbHO, CUCTEMA UMEET YEThIPE pELIEHMUS.

Ecnn Va >/40, Te. a>40, 10 OKPYXHOCTb MepeceKaeT KaXabli
JIy4 TOJILKO OV H pa3, a 3HaYUT, CUCTEMA UMEET 1Ba peLLIEHUS.

OTBerT: (0;0),(0;-1),(-2;-1),(-2;-2). Yka3zanue. Pa3noxu-
T€ JIEBYIO YaCTh YpPAaBHEHUSI HA MHOXHTEJIU.

Pemenue. INpencrtaBum pasnoxeHue ypaBHEHUS Ha MHOXHUTE-
m B Buge (@ x+by+c)ax+by+c,)=cc,, roe ko3pdULHUEHTHI
pa3NioXeHus: a,, a,, b, b,, ¢|, ¢, HEOGXOAUMO HaWTH U3 YCIIOBUSA pa-
BEHCTBa KO3 PULIMEHTOB NPU OAUHAKOBBIX CTEMEHSAX X U Y JIEBOH Ya-
CTH 3aJaHHOTO YPAaBHEHUSA U €r0 pa3/IoXEeHUs1 HA MHOXHUTENHN. TakuM
00pa3oM, IOIXKHBI BbIMOJHATLCA C/IEAYIOLIME PABEHCTBA:!

aa,=2,
bb,=-1,
ab,+ba,=1,

ac,+a,c =3,
b +¢b,=-1.

DTy CUCTEMY PELlIaeM B LIEJBIX YMC/IaX. PaccCMOTpUM nepBbie TPU ypaB-
HEHUS:
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aa,=2,

bb,=-1,

ab, +ba,=1
M3 BTOpOro ypaBHEHU CJIEAYET, YTO:
1) b=1, b,=-1;2) b=-1, b,=1.

Ecnu b =1, b,=~1, To u3 cucremsl
aa,=2, aa,=2, a=1a,=2
ab,+a,b =1, |-a,+a,=1, |a =-2,a,=-1.
KoapduumeHTs €, U ¢, HalAEM U3 CUCTEMBI
{a,c2 +a,c =5, [cl =2, ¢ =1,
_, Torna
bc, +b,c, =-1. ¢=-l¢,=-2.
TakuMm o6pa3om nonyyeHsl ABa Habopa K03 HUUMEHTOB pa3no-
a =1 a,=2 b=1 b=-1 ¢=2, c,=]
XKEHUS:
=-2,a,=-1 b=1b=-1 ¢=-1, ¢c,=-2.

OTUM HabopaM COOTBETCTBYET OLHO M TO Xe€ Pa3/IOXKEHUE UCXOM-
HOTO ypaBHEHMs, a UMEHHO (X+ y+2)(2x—y+1)=2. 3ameTum, uro
cay4ai

2) b=-1,b,=1 nNpUBOOUT MCXOMAHOE YypPaBHEHHE K TAKOMY Xe€
BHULY.

Janee 3anuiueM ypaBHeHue B Buge (X +y+2)2x—y+1)=2. Kax-
Iblif MHOXMUTEJIb 3TOTO YpaBHEHUS JOJIXKEH NMPUHUMATD LEJIbl€ 3Haye-
HUs, TaK KaK X ¥ y — LIeJIbIE YKCa.

PaccMOTpUM Bce BO3MOXHbIE BADUAHTBHI:

| <x +y+2=2,

x=y=0;
2x—-y+1=], Y

xX=y=-2;
2x—y+1=-1], y

xX+y+2=-1,

3)
2x—y+1=-2,

{x+y+2——
l =_21 y=_1;

x=0,y=-1.

=1
4) xX+y+2=1,
2x—-y+1=2,
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Bapuanr 10

Yacrs 1

Omeemom K 3adanusam 3moi wacmu (B1—B12) neanemcsn
uenoe HuUCA0 uaAu KOHeHHan decamu4Has opobs. Omeem cae-
dyem 3anucambo 6 6aanx omeemoe JNe 1 cnpaea om nomepa
coomeemcmeylouiezo 3a0aHus, Ha41uUHAasA C nepeoll Knemo4Ku,
6e3 npobenos. Kaxcoyro yugppy, 3HaKk «MuHyc» u 3anamyiro nu-
wume 6 omoeavHoU K1emo1Ke 6 COOmeemcmeuu ¢ npueeodeH -
HoiMu 6 6aanke obpazyamu. Edunuyst usmepenus nucamo He

HYXCHO.

INeHcroHep, KpoMe rocyJapCcTBEHHOM NEHCUH, MOJTyYaeT exXe-
MECSYHYIO MOMOIIlb OT NMPEANPUATHUS, Ha KOTOPOM OH paboTaJl.
Ecnu Obl MoOMOIL OT MpEANnpUATHsA YBEJIUYUIACh BABOE, TO
o611as cyMMa JIeHer, nojiyyaeMasi TEHCHOHEPOM €XEMECSIYHO,
yBennuunach 6u1 Ha 25%. Ha cKonbKo NpoLEHTOB YBETMYWIaCh
ObI eXXeMecsiyHas CyMMa, €CJiv Obl BABOE YBEJIMYMIIACh rocyaap-
CTBEHHas neHcus?

Haitnute HauMeHbUINI MONOXUTENBHBIH Meprol PYHKUUH

y=sin3mx + cos’ %w.

Haiinute HauMmeHblllee Liejioe pE€LICHUE HEPABCHCTBA

2_4x—
4 x?-4x-8 27
- < =,
3 64

B paBHOOEnpeHHOM TpeyrojibHUKE 60KOBasi CTOpOHa paBHa 13,

1
a MeiMaHa, npoBeaEHHas K 60KOBOH CTOpOHE, paBHA > 369.

HaitnuTe nnHy MeanaHbl, MpOBEAEHHON K OCHOBAHMIO.

ITyctb V, R v G COOTBETCTBEHHO YMCJIO BEpLUUH, pEOGEp U rpa-
Heilt npu3Mbl. Haitaure 3Hauenue V— R+ G, ecnu V= 14.

Janbl yeteipe Touku A(3;4), B(-1;0), C(1;-2), D(0;-3).

HaitouTe ckansapHoe npou3BencHUe (Z—é+ D_B')'(D_C“ —ﬂ?).



. . 3m
Berunciute sinat, ecnu 3cos’ o — 4sinacosot =0 u 7r<a<7.

Mpsivas y = 6x—7 Kacaercs napa6onbl y = X’ +bX+c BTOYKe
M (2;5). Haitnure cymmy b+c.

IIpsiMoyronbHbIH Napasuienenunen, OCHoBaHUEM KOTOPOTO SB-
JISETCS MPAMOYTOJILHUK CO CTOPOHaMM 2 U 3, BIUcaH B chepy
paguycom 3,5. Haitnute nonHyio NoBEpXHOCTh Mapajuiesienu-
nena S, .-

HaitnuTe Konu4yecTBO ToYeK IKCTpeMyMa QYHKLMH

3 2
yegusr 28 g

4x’ — 64
Haiiaure npou3sseneHue KopHeit ypaBHeHUs —— =3 | x|.
x|+4
Ha yronsHoi miaxre cHayana paGoranu ABa y4yacTKa, a Mocie
BCTYTIJIEHUSI B CTPON TPETbEro yyacTKa MpOU3BOAUTENBLHOCTh
waxTel Bo3pocna B 2 pa3a. CKOJbKO MPOLEHTOB COCTABAET
MPOU3BOAUTE/ILHOCTh TPETHEr0 y4YyacTKa OT NPOU3BOAMUTEJIb-
HOCTH BTOPOTO, €C/IM U3BECTHO, YTO 32 TPU MECsla NepBbId U
TPETUl yYaCTKH BBLAAIOT YIJISl CTONBKO X€, CKOJILKO BTOPO# 3a
nonroga?

Yactb 2

s 3anucu pewenuii u omeemos na 3adanua CI1—C6 uc-
noassyiime 6aank omeemoe Ne 2. 3anuwume cnauasa Homep
gvinoanaemozo 3aoanun (C1, C2 u m. d.), a 3amem noanoe
060cHOoBaNHOe pewienue u omeem.

2\/5 VxZ-4x+3 9 0,5/(x-)log(x-2)
Pewiure ypaBHeHUE = =(§) .

’

B TpeyronsHoit nupamuae ABCS nnockue yrsl ASC u BSC
" npu BepuinHe S paBHbl. [IByrpaHHblit yron npu pebpe SC
pasen 60°. Haiinute cosZASB, ecau H3BECTHO, YTO

coséASC=%.
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Pewute HepaBeHcTBO log,(x* +1)log,, x> 2.

B Tpeyronsnuke ABC nposeneHsl BbicoTel AA,, BB,, CC,,
OCHOBAHUS KOTOPBIX COENMHEHBI MeXay coboit. Haitnure or-
HOUIEHUE MUIOLIaNU TpeyronbHUKa A, B,C, K miowanu Tpey-

1 3
ronbHuKa ABC, ecny U3BECTHO, YTO COSZLA =? a cos£B=§.

Haiigure xonuyecTBO peuwleHUWH CUCTEMBl  ypaBHEHMIA
{x2+y2=16,

B 3aBUCMMOCTH OT 3HAYEHU It MapaMeTpa a.
|y—-al-x=5

PelunTe B LEbIX YUCIAX YPABHEHHE
x> =2x*y+x?-4y* +2xy+2x-2y=0.

OTBeTbl, yKa3aHus, pelleHUus

OTBeT:75.

Pewenue. IycTs X — rocynapcTBeHHas NMEHCUS; ¥ — NMOMOLLb
npeanpustus. U3 ycnoBuit 3amaun mMeeM: x+2y=1,25(x+y)&
< x=3y. Ecnv yBeTUYUTb rOCYAapCTBEHHYIO NEHCHUIO B 1Ba pa3a, TO
MOJIy4YUM yYpaBHeHME 2X+ y =k(x+ y). YuutsiBas, yto x =3y, onpe-

7 7
aenseMm k = T BrIpaxeHue Z(x + Y) 03HAYaEeT, YTO EXEMECAYHO MEH-

cuoHep GyneT nmonyyarb 175% ot npeabiayuiei CyMMBI.
OTrBeT: 6. YKkaszanue. 3anuuute GYHKUUMIO B BHAEC
y= % +sin3wx +%cosszx (nanee cM. npuMep 5.4.5).

OTBeT:0. YKka3zanHue. Bocnone3yiiTech CBOHCTBOM NMOKa3a-
TeJIbHO! (PYHKLIMHK C OCHOBaHUEM a > 1.

OtBeT: 12.

Pemenue. INo yciosuio 3anaun BK = KC =6,5 (cM. puc. B4—

10).
BH — MenmnaHa (OHa Xe BbICOTa), NMPOBEAEHHAsA K OCHOBAHMIO.

KL||BH. KL — cpenusas nuuuss AHBC, unotomy HL=LC =%AH.
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U3 AKLC w AAKL: K[?=KC*-LC*=AK?>-9LC? wm

%—LC’=?-9LC’, LC2=275. Torma KI2=182_25_144

KL=6; BH=2KL=12.

H L

Puc. B4—10.

OTBerT: 2.

Pemenue. [Ipu3Ma — 310 MHOrOrpaHHHUK, y KOTOPOTO [BE Ipa-
HU — paBHblE MHOTOYTOJIbHUKU C COOTBETCTBEHHO MapaUle/bHbIMU
CTOpOHaMH, a BCe OCTallbHble IpaHH — napajenorpamMmmsl. M3 3to-
ro onpeaeyaeHus CeayeT, YTO YUCII0 BEPLIMH Y TPU3MbI paBHO 2A, Te
n — uucio pé6ep ocHOoBaHMsA. B HallleM ciyyae B OCHOBaHMM JIEXUT
CEMUYTOJIbHUK, U Mo3TOMY R=21; G=9.

OtBer: —30. Yka3zaunue. CHayala HailaiuTe KOOPAMHATBHI
BEKTOPOB R; ﬁ; D—C; AB (cM. npumMep 9.1.9). 3aTeM BbI-

YUCJIUTE KOOPAUHATBI BEKTOPOB ZE'F FB 7| D_C;—ZE

OtserT: —0,6.

3n
Pemenue. Tak kKak 7<a <T, To cosa #0. CnenoBaTesbHO,

MCXONHOE DPAaBEHCTBO DPAaBHOCWJIBHO ClEaylolleMy: 3cosa=4sina,

.2 g’ 9 . 3
tga=0,75. Tak kaK sin‘a= —=—, T0 sina=x=. Ho ecmu
1+tg’a 25 5

3r .
7r<a<7, TO sinot NMPUHUMAET OTpULIATENbHblE 3HayeHUs. Toroa

. 3
sSina=—-—.
5
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Otset: —l. Ykazaunue.CM. npumep 8.1.14.

OTrBeT: 72.

Pewenne. I[IpoBeaém ceuenue coepsl MIOCKOCTHIO, POXOISA-
e Yyepe3 QUaroHaId BEPXHETO U HUXHEro OCHOBaHWii Mapasiese-
nunena (cM. puc. B9—10).

Puc. B9-10.

CD — 60xoBoe pebpo napauienenunena, AD — InaroHajib OCHO-
BaHUsA, AC =7 — OuaroHaNb MNapajljieJienunena, paBHas IUaMETpy

cepol. Torna AD=+v22+3? =413, CD = 6. Haiiném Goxosyio no-
BEPXHOCTb Napannenenunena: S,, = P-CD, rae P= 10 — nepumerp
OCHoBaHuA napannenenunena. Toraa Sg, =60, miowans OCHOBaHUsA
= Sgox +25,,, =60+12=72,

napauenenunena S,, =6 uS, ..

OTBeT: 1. Ykazauue. CM. npumep 10.1.64.

Pemenne. O6nacToio onpeaeeHust 1aHHON yHKUUHY ABISIOT-
Ccd Te 3HayeHWsi X, TPU KOTOPBIX BHLIMOJHAETCA HEPABEHCTBO

5-x'—4x>0& x*+4x—-5<0. Torma —5<x<1. Ha MHoxXecTse
3 2

x €(-5;1) dyHxumsa 3anuceiBaeTca B BUIE y=5—x’ —4x+ 53— + >
—-2x= 375 6x + 5. Haitném xputuyeckue TOYKH 3TOi PyHKUMHU

y'=x*-x-6, x*-x-6=0, x,=-2, x,=3. Touka X,=3 He mpu-
HaUIEXHT 06/1acTH ONpeeneHns UcxoqHoi yHkumuu. Cnenosarenn-
HO, IaHHast QYHKLUS UMEET TOJBKO OIHY KPUTHYECKYIO TOUKY X, = -2,
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NpH nepexone Yepe3 KOTopylo NPOU3BoOAHasA MEHSET 3HaK C IUII0Ca Ha
«MUHyc». Clie1oBaTe/IbHO, X =—2 — TOYKa MaKCHUMYyMa.

OTBeT: —-256. YKa3zanue. BBeauTte HOBYIO NEpPEMEHHYIO
|x|=t>0.

[B12]OTser: 150.

Pemenue. IlycTh X,y,T — MpOU3BOAUTENLHOCTb MMEPBOTO,
BTOPOIO U TPETHErO Y4aCTKOB COOTBETCTBEHHO. Toma N3 yCJ10BUA 3a-
x+y+z=2(x+y)©{z=x+y,
3(x+2)=6y, z=2y—x

BaTeJIbHO, NPOU3BOAUTENBHOCTh TPETLETO y4YacTKa coctaBisdeT 150%
OT NMPOU3BOAMTEIBHOCTH BTOPOTO.

3
[auM ciienyer l u z=—2- y. Cneno-

OTBeT: 3.

Pemenue. [lpencrasum ypaBHeHUE B BUIE

WG (5T
[Tz] i} T] VX —4x 3= - JrDlog,(x—2).

BbINo/nHEHNE PaBEHCTBA BO3MOXHO TOJBLKO MPU OGpallEeHUU B
HyNb 06eux yacTeit nocienHero ypaBHenus. ClenoBatenbHO, UCXOI-
HO€ ypaBHEHHUE paBHOCUILHO CUCTEME YCI0BU i

x2—4x+3=0, x2_4x+3=0,
J(x=Dlog,(x—2)=0, {(x—1)log,(x—2)=0 Torna x =3.
x>2, x>2.

1
OTBerT: ;;—

Pemenue. O603HayuM LASC =~2LBSC=0a. Pacceyém nupa-
MUY TUIOCKOCTBIO, NeprneHaukynsapHoit pedpy SC (cM. puc. C2—10).

B ceuenun nonyuum  AAKB; LA KB =60°; BK 1 SK;
AK 1LSK v AK=BK. O6o3nauum SK = x. Torna

X 5
=—X.
cosa 3

A,K=B,K=xtga=%x. AS=SB =
Yis AMKB,: M. ,=—12-AiB, =B,Ksin30°=§x.
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Puc. C2—-10.

OGosnauum £A,SB =B. U3 AMSB;:

MB
sin==—=L=-, cosB=l—2sin2P-=ﬂ
B s 25

OtBeT: X2>2.
Pemenue. [JaHHOe HEPaBEHCTBO OMpENE/IEHO Ha MHOXECTBE
log (x’ +1)

=2 ¥ pacCMOTpUM
log (x+1)

(0;1) U (1;00). [Tpeo6pasyeM ero K BULY
cienyolue cayJyau:
1) x>1,Torna log,(x +1)>0, ¥ HEpaBEHCTBO PaBHOCUJILHO HEpa-
BEHCTBY BHUa
log, (x> +1)>2log, (x+1), X* +1>(x+1)*, x*-2x>0u x>2;
2) 0<x<I, Torga log,(x+1)<0, ¥ HepaBEeHCTBO MPUBOAMUTCS
3 3
log (x* +1) 2306 log,(x” +1)—2log (x +1) >0,
log (x+1) log, (x+1)
log, (x* +1)<2log, (x +1), x> +1>(x+1)* u x>2.

3T0 pelleHue npoTuBopeynt ycsosuio 0 < x <1. CnemoBatenbHo,
i x €(0;1) ucxonHoe HEPaBEHCTBO HE UMEET pelieHUs. TakuM 06-
pa3oM, pEUIEHWEM HCXOQHOro HEPAaBEHCTBA SBIAETCS MHOXECTBO

[2;00).
243 —
OTBeT: 1243 2.
50

Pewenue. [Mnowans tpeyronsunka A4 B,C, Haxonutes Kak pas-
HOCTb MeXIY IUIOIIAAAMHU 3aJaHHOTO TPEYTroJIbHUKA U TPEYTOIbLHUKOB
ABC, ACB, C BA (cm. puc. C4-10):
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SAA.B,C, =Sausc _SAAC,B, —SAA,B,C _SAC’,BA"

Saica =%AC, -AB,sinZA.

. B
c, A

A B C

Puc. C4—-10.
N3 AABB: AB = AB-cos/{A; u3 AACC: AC, = AC-cos/A.
Toraa S, ,c 5 =%AB-AC-sin4A-c0521A niu

1
_ 2 4
SMCI,,I =8, 4pc "COS" LA —ZSAABC'

9
AHaNOrnyHO Sausc, = Saupc €08’ LB = ESMBC "
Sanac =Sausccos’ LC.
Haxonum

cosZC =cos(180° — (LA + £B))=—cos(£LA+ £B)=

. . 4
=sméA-sméB—cosLA-coséB=—3--———3-=
2 5 10
433 _57-24\3
- 10 s DABAC T 100 i SAABC‘
s 19 57-24V3] Suae _1243-9
MBG  TMBCIT 4 25 w0 | S 50

AABC

Otset: Ecnu |a]|>4v2+5, 1o cuctema peuIeHUI HE UMEET;

€Ccun a= t(4\[2- +5), TO O HO pELICHME; eCcnu
ae (—4«/5 - 5;—4\/§+ SHu (4\/5 - 5;4\/5+ 5), To mBa peuleHMs;
ecliun a= i(4~/5 -5), TO TpHU pEUIEHHUS; eciu

5-42<a< 4\/5— 5, TO yeTbipe peleHMs.
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Pemenue. [pumennm rpaduyeckuit Meton pewenus. Iepsoe
YPaBHEHUE CUCTEMBbI OMNpEaeasieT OKPYXHOCTh Ha Tuiockoct 0XY
C LIEHTPOM B Hayajle KoopAMHAT U paauycoM 4. Bropoe ypaBHEHME
onpenenser «yroji» ¢ BEpUIMHON B Touke (—5;@) W nyyamu, Hanpas-
JIEHHBIMH BMPABO OT MPAMOII X =-5 mnapajuleJIbHO OCAM KOOPAUHAT
(cM. puc. C5-10).

ya

~
o

) /

K,
2 C

Puc. C5-10.

BepuivHa «yrna» B 3aBUCMMOCTH OT @ JABUXETCS BAOJbL NMpAMOM
=-5.

PaccMoOTpUM [Ba NONOXEHUSA «yT/1a» , @ MMEHHO C BEpUIMHON A,
KOTa BEpXHU Iyd ¥ =X +a+5 Kacaercsi OKpyXHocTH B Touke K|, u
C BepUIMHON A,, KOToa HUXHUM Jlyd Yy =—X+a—5 KacaeTcsl OKpyX-
HoctH B Touke K,. Haiiném xoopauHatel Touek A4, u A4,.

S S
Tak Kak K, a+t>a+

’

2 2
\/(":5) +(‘”‘;5) =4, (@+5)7 =321 a=-5+42.

Ho mns Toukn A4, a>0. CnenoBarenbHO, KOOPAUHATBI TOUKH A
x=-5; y=—5+4«/§.

Touka A, cUMMeTpHUYHa TOUKe A,, CJe10BaTeNbHO, €€ KOOpAMHA-
TBl: X =-5; y=5—4\/§.

OueBHIHO, YTO €C/IM BEPLIMHA «yIJla» HaXoouTcs Mexay A u A,,
TO KaXIblIii 1y4 MepeceKaeT OKPYXHOCTDb B ABYX TouKax. CreoBaTesnb-

HO, ec/ii 5— 42<a<-5+ 4\/5, CUCTEMA UMEET YEThIpE PELUECHUS.
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Ecnu BeplMHa «yria» coBnangaet 6o ¢ A,, 1m6o ¢ A,, To oouH
Jlyd KacaeTcsi OKPYXHOCTH, a Apyroil nmepecekaer €€ B IBYX TOYKaXx.
CnenoBatenibHO, €clid @ =4y2-5 um a= 5—4\/5, cUcTEMa MMeEET
TPH peLLEHUS.

Ecnu BepuivHa A, nogHUMaeTcs Mo npsiMoit X ==5, To C OKpyX-
HOCTBbIO OyneT nepecekaTbCcsi TOJBKO HUXHUW Jyd, onpenessieMblit
ypaBHEHHWEM Y =-X+a—5 10 TOrO MOMEHTa, MOKa OH He KOCHETCS
M + ﬂ =16

4
TO a=5i4s/5. Ho sepuinne A, cootsetcrByer @>0. CnenoBartelib-

HO, a=5+4/2.

Hrak, ecnu 42-5<a< 42 + 5, To cucTeMa UMeEET OBa pelle-

HuA.
AHATOTMYHO pacCyX/aas O ABUXEHUM BeplIMHbI A, BHU3 WU UC-

a-5 a-5
OKPYXHOCTH B Touke K, S

. Tak kak

’

MoJb3ysi CHMMETPHIO, MOJYYUM, YTO MPHU —4\/5 -5<a< —4\/5+ 5 cu-
CTeMa TaKXe UMEET 1Ba pelleHUs.

Ecmn a= i(4\/5+ 5), To cUCTEMa UMEET OLHO pPellieHHE.

Ecnu |a|> 4\/5+ 5, cucTeMa pelieHUi He UMeEeT.

Otser: (0;0), (-1;-1). Yka3zanue. Pa3noxure JeBylo 4acTb
YPaBHEHUsl Ha MHOXHTEHU.
Pemenne. [IpeacTaBum pa3NioXeHUe yPaBHEHUs Ha MHOXHTe-

JIY B BUAE ,
x*+ax+by+c)x+by+c,)=cc,.

TlepeMHOXHUB CKOOKM U NpUpaBHUBast KOO PULIMEHTbI MPU OUHAKO-
BbIX CTEMEHAX X U y MOJY4YEHHOW CYMMBI CJlaraéMbIX U JIEBOI 4acTu
HUCXOIHOTO YpaBHEHUS, MOJYYUM CUCTEMY YpPAaBHEHU 1Jisi HEU3BECT-

HBIX K03duumeHToB 4, b,¢,b,,c,. BuinuuieM cnepa CTeleHH, a
crnpaBa paBeHCTBa K03((GHUMEHTOB NPU 3TUX CTENEHSIX:

xy | b,=-2,
Xy l b+ab,=2 a =0,
2 = =
y | bb,=—4 M3 37O CUCTEMBI CNeayeT: b =2,
x| a+c,=1 c, =1,
ac, +¢ =2 G =2,

x |
y| ¢b+bec,=-2.
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Moncrasus b, =2, b,=-2, ¢,=2, ¢, =1 B nocnegHee ypaBHEHHE,
nonyuum —2-2+2-1=-2, 1.e. nocjeaHee ypaBHEHHE CUCTEMBI BBINOJI-
HseTca. CnenoBaTesbHO, Pa3/ioXeHUE HAa MHOXMUTEIM MMEET BUI
O +2y+2)(x-2y+1)=2.

Kaxnplit MHOXHUTENb NO/XKEH NMPUHUMATh LeJible 3HAaYEHUs, TaK

KaK X U y — LeJIble YuCJIa.
PaccMoTpuMm crienyioliye BapyaHThl:

2 =
X -{-22y+-+1'21 2, x,=0,y,=0,x,=—1,y,=—0,5;
x=2y+1=],
2 =
2)[x +22yt221’ x=-1y=-1,x=0y,=-05
X — y+ = ’
x2 2 2=_2’
3) ‘; ): | pellieHUs HET;
xX—2y ==
xI42y+2=-1,
4 apitle—2 pellieHUs HET.
X—=2zy =—s,

Takum o6pasom, (0;0) u (-1;-1) asnsioTca pemeHUAMH ypaBHe-
HMS B LIeJIBIX YUCIAX.
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HUaparenpcteo «lMpocsewenne» — nugep poin-
Ka yue6bHOro KHUroM3gaH1a Npegnaraer HOBYIO
cepuio usnanuit «Urorossili koHtpons: EMNd»,
BKAOYaoWylo yye6HO-cnpaBouYHble W KOH-
TPOAbHbIE TPEHHPOBOYHbIE MATEpPHanbl, a TaKxKe
WHAMBHAYANbHbIE KOMMIEKTbI TPEHUPOBOYHBIX
MaTepHanoB, KOTOpbl€ OXBATLIBAIOT NOAHDIH
LIMKN NOATrOTOBKH — OT TEOPHH [0 NPAKTHKH.
OHH noMOryT BCceM, KTO XOUeT HMETb BbICOKHE
pe3ynvrarst no Er3!

C nomowbio NpepiaraemMoro KOMNNEKTa Bbl CMOXETE B KOPOTKOE BPeMs BOC-
CTAHOBMTb M NMOMOJIHUTD, @ TAaKXKE CUCTEMATU3UPOBaTL CBOW 3HaHUA NO Npef-
METy, 4TO OBECNEYUT rOTOBHOCTb  BLINOSHUTL 3ajaHusi, PasHbIe Mo thopme
W YPOBHIO CIOXKHOCTM, A 3HAUMT, YCNELLHO CAATb CAM 3K3aMeH.

Y4aureasa i pyKOBOAUTEIH
0011e06pa30BaTeIbHBIX YUPekKIeHHIi!

lNpeanaraembiii Bam KoMnaexT marepuanoB ans noarotoeku Kk EM3 paspa-
6oTaH C yYeTOM CReuMtmMKM OCHOBHBIX CYWIECTBYIOWMX YueBHDIX (paboumx)
NporpamMM U SIBNSIETCA YHUBEPCA/IbHBIM MHCTPYMEHTOM [15l KOMITJIEKCHOW WH-
AVBUAYA/IBHON M KONNEKTUBHOM OLIEHKU YPOBHS NOAFOTOBKM Y4aLUMXCH, & Tak-
e Ans opraHMsaiimn yuebHo-MeToanueckol paboThl B Knacce Kak B Teve-
HWe roga, Tak 1 Ha 3aBeplLualouiem srane obecrnedeHns ycnelwHoi cpaum EM3,
BKJlIO4aA OpPraHU3aLMIo U NPaKTUHECKU NOJHYIO UMWTALMIO CLLAYM 3K3aMEHA.

Ponurean!

C nomoubio ;aHHOTO KOMIT/IEKTa Bbl CMOXETE HE TONBKO NOMOYb CBOMM AETAM
NOArOTOBUTBLCS K ycnewHok caave EM3, Ho u 06beKTHBHO OLEHUTb YPOBEHD MX
3HaHWI W cTeneHb rotoeHocTH K EM3, a Tatoke nomoub MM He pactepsiTecs 80
BPEMS 3K3aMeHa, & 3HaUMT, NOJIHEE NPOSBUTD CBOM 3HAHMA M YMEHUS AN N0~
Ny4eHusn Bbicokoro Hasnna.
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