1. Ha 100 kM npobera aeTomabune HOBOW MOgEenM packogyeT Ha 1,25 n 0eHsMHa MeHble, Yem CTapbliA aeTomModuns, NpK 3ToM H3 O4HOM
NMTpe GEHSHHA CTapbli aBETOMOBKMNL MPOXOAMT H3 4 KM MEHbLIE, YeM HOEBBIF. Kakoe pacxod BeHanHa Kaxaora aeTomModuna Ha 100 K,
npobera?

2, PelWKTE WHaEHEHHE (1+]Qgg((%)_$)).]og$(%) =,

3, CKONMbKO YNEHOE COAEPHMTCA B EFDS[:IEII:TEH:ILLI,EH EI[:IHEIJMETH‘-IEEHDH nparpecCcHik C Nono¥UTeneHbIFE HNeHarH, 5 I{I:ITI:I[:II:IH CY¥rMMa YNeHOE C
HEYETHBIMK HOMEDaMKM Ha 25% DonbLwe CYMMBl UNEHOE C YETHBIMH HOMERSMKT

4. Pewnte ypaeHenne: tgr+,/(—3—3coss)(3cosz+1) =0

5. PewnTe HEpaEEHCTED

[3+c:as‘i?r:r+4cos?*rr:r}l(lcgﬁ[:rg—:ﬂ—l)
Véz+1—Vdz+6

>0

6. HaRaHTe MHOMECTED SHAYEHWA DY HELHK
—pd—
flo) = 1038(4—|245‘? 22-2_g))

7. Nnowags paeHobokon Tpaneykk paeHa 10, OKpy®HOCTE, NOCTPOEHHAA Ha OOKOEOR CTOPOHE TRaneuMH Kak Ha AMamMeTpe, Kac3eTcH
ApAMOR, CogepMaled apyryi GoOKOBYH CTOPOHY, W AERWT G0MblUee OCHOBAHWE TRaneuky B OTHOWEHKK 4 5, HalgMTe cTopoHbl TRANELKHH.

8. HankwkTe ypaBHEHHA SEYE MEpREHAHKYNADHBR A0YE 40Yry KAcaTenbHbl: K rpadikiky fyHELHH = %2, ecnH abcuMcoca TOUKKH KacaHHA

OAHOA M3 HHMX paeHa 33,

9. ¥HAMMTE BCE ZHAUEHWA ¢, NPM KOTOPLIX CHCTEMA YOIEHEHKA
(r—a)2 = r—y—a-+20
1=log, v AL
l=leg, z ™

HMMEET ®OTA bl 0AHO peEWEHKE, M DELWUWTE 22 MPK Ka¥40m &.

10, B chepy pagkyca | envcadHa nvpamuaa T4 B¢, 0CHOBaHHEM KOTOPOH CRy#KT TpeyroneHke 4 B¢ © npameit yrnom (O W yrnoq 4
paEHbIM 6[]':" Bokoeoe pebpo T A CcOENafaeT C BLICOTOA NHPaMKMabl, 3 yron mexgy Dokoeoim pebpom T W OMCCeKTpHCOR ocHOBaHWA A 1)
paeed A50. KaKy HavMeHbLWYD NNOWEAE MOXET MMETE CEYBHME MHMPaMKAY NNOCKOCTEK, NpoxodAwed Yepes Guccektpuoy A4 ) W
nepecekawwen pebpo TR 7



II. MATEPHUAJIBI ITO ITIOAT'OTOBKE K OJIMMIINAJIAM 110 MATEMATHUKE
IMPUMEPHI BAPUAHTOB 3AJAHUM OJIMMITUAJIBI C PEHIEHUSMHA

I 3TAII OJIMMIINAIBI IKOJIBHUKOB
BAPUAHT Ne 1.1

1. Kaxxaprit u3 AByX paboumx JOKEH ObLIT U3TOTOBUTH 1O 45 netaneit. Bropoii pabounit
NPUCTYNWJI K BBIMOJHEHUIO 3aJaHusl HAa 25Mun TO3]IHEEe MEPBOro, MO TPETH 3aJaHUS OHU
BBITIOJTHIJIA K OJJHOMY BPEMEHH, a K MOMEHTY OKOHYaHHUsI pabOThl BTOPOH pabovmii emie moMor
MepBOMY, HM3rOoTOBHB 3a Hero 6 pgeraned. CKOJIBKO JA€Tajedl B 4Yac M3rOTaBIMBAI KaKIbli
pabounii? (8 6amioB)

2. VYKaxuTe BCE 3HAUYCHMs] 71, TMPU KOTOPHIX CyMMa K TIOCIIEIOBATEIbHBIX YJICHOB

apudmernueckoil nporpeccuu 31, 28, 25,..., HaUMHas ¢ IepBoOro, He MeHble 84.(8 0amIoB)
3. Pemmte ypaBHenue 2°7' =7 +2>"". (8 6amioB)
4. Pemmte ypaBHeHHE cO0s2x+S5sinx=3. VYKaxuTe KOpPHHM, IpPHUHAJIEKAIINE

npoMexyTKy [—3m/2;7/2]. (8 6amos)

5. Pemnte HepaBeHCTBO . (10 6anyoB)

3 2
<
x—3\/;+2 x—2\/;+1

6. Haiijiure MHOXeECTBO 3Ha4eHUH QyHKIMKH f(x) =11—x> —2+/9— x> . (10 Gannos)

7. llepumetp mapautenorpamma ABCD paseH 28, yron A coctasisier 60°, BK u BN
— BBICOTHI IMApAJIEIOrpaMma, MPOBEACHHBIE K IPSAMBIM, COAEpKAUM CTOpoHbBl 4D u CD

cooTBeTCcTBeHHO. Haiigure miomanps mapamienorpamma ABCD, ecniu jpiuHa otpe3ka KN
paBHa +/39. (12 6amnoB)

8. HaiiuTe yron Mexay KacaTelbHBIMH K TpauKy GYHKIHH p =X’ / 3, IpOXOAAIMIUMHU
4epe3 TOUKY M(\/g; 3/4). (12 6annoB)

9. VkaxuTe Bce 3HaU€HUSI d, IPU KOTOPHIX CUCTEMA YpaBHEHUN

UMeeT XOTs Obl OJTHO PELICHUE, U PEeLIUTe ee MpH KaxaoM a . (12 Gansos)

10. Haiigure ruromane cedeHus mnpsMoyronbHoro mapamnenenunena ABCDA,B,C,\D,
IUIOCKOCTBIO, TpoXoadlIel uepe3 nuaroHans AC, U nmapajuleabHON JUaroHaiu OCHOBaHUS BD ,
€CJIM paccTosiHue OT BD N0 CEeKylIew MIOCKOCTH paBHO [/, a apyras AuaroHaidb ocHoBaHUS AC

o0pasyer ¢ cexkyuiei miockocTbio yroi 30° u ¢ nuaronansio AC, — yromn 45°. (12 6anoB)



Pemenusi BapuanTa Nel.1

1. Kaxnp1ii u3 AByX pabouux AOJDKEH ObUT M3TOTOBHUTH 10 45 neranei. Bropoii paboumnii
IPUCTYNWI K BBIIOJHEHUIO 33JaHUs Ha 25Mmun TO3AHEE INEPBOTO, IO TPETU 3aJaHUS OHU
BBINOJIHWIIA K OJHOMY BPEMEHHM, & K MOMEHTY OKOHYaHMs pabOThl BTOPOM pabouuii emie momMor
NEepBOMY, U3rOTOBUB 3a Hero 6 pgeraneid. CKOJNBKO JA€Talled B 4ac M3rOTaBIMBAI Ka)Ibld
pabouunii?

Pewenue. Tlyctb nepBblif pabounii H3roTaBIMBa X — JeTajel B 4ac, BTOPOW paboumii y —

. I5 15 25 24 36 3 2 1 1
JeTaned Byac, Torja ———=—; —=—=>——3-—=—; —
x y 60 x y X 3x 12 x

:é; x=12, y=18.

Otset: 12 u 18 neraneil.

2. VYKaxuTe BCE 3HAUYCHMS] 71, TMPU KOTOPHIX CyMMa K TOCJIEIOBATEIbHBIX YJICHOB
apudmMernyeckoi mporpeccuu 31, 28, 25,..., HaunHAas C MEPBOro, He MEHbIIE 84.

31+31-3(n-1)

Pewenue. 5 n>84; 3n*—65n+168<0;
+
n, = 65g47, n =3, n,=18%.01Ber: 3<n<18, neN.

3. Pemnmure ypaBHenue 2*7 =7 +277"

Pewenue. 27 =7+2%7%; 2(2)2 7.2 —4=0; 2(2* - 4)(2" + 1/2): 0; 25 =4, x=2

OtBet: x =2.

4. Pemmte ypaBHeHHE cos2x+5sinx=3. VYKakuTe KOpHHU, NIpPHUHAAJICKAIINE
npoMexyTky [—3m/2;7/2].

Pewenue. cos2x+5sinx =3 <> 2sin’ x—5sinx+2=0; sinx = (5+3)/4.

. 1 n v
1) sinx=2 — pemeHuii HeT. 2) Sinx= > X = (—1) %+nn, neZ. B 3anannbIi
n =w W T m
MIPOMEXKYTOK BXOJSAT KOPHH { — ?,g . OtBeT: X = (— 1) 5 +nm,ne’l; \— ?,g .

5. Pemre HepaBeHCTBO 3 < 2
. x=3Jx+2 x-2Jx+1

Pewenue. 3amena: vJx =t > 0, x=t".

3 2 o 3 2 g o 3244
£ =3t+2 2 -2t+1 (t=D(t-2) (t-1) (t=2)t-1)’°
t+1 120

mﬁo & te[0;)u(l2)e xel0; ) u(;4).



Otset: x €[0; 1)U (1;4).
6. HaiinuTe MHOKeCTBO 3HaYeHui pyHkuun f(x) =11—x> =249 —x7 .

Pewenue. Dyakmus ¢ =9 —x° npunuMaer 3Hauenus ¢ € [0; 3]. PaccMoTpuM GyHKIHMIO
y=11—(9—¢*)—-2¢t, onpenenennyo Ha otpeske [0;3]. I'paduxom yskrmu y =1> —2f+2
SBJISIETCS Mapadoia ¢ BEPIIMHON B TOUKE C aOCIMCCOi ¢ =1 W BETBAMH, HAIIPABICHHBIMH BBEPX.
Takum o00pa3oM, MUHHMaJIbHOE 3HAu€HHE ) paBHO |, OHO jgocTuraercs B Touke ¢ =1,
MaKCHMaJIbHOE 3HAa4Y€HHE pPaBHO 5, OHO jgocturaercsi B Touke ¢ =3. Dynkuus y = f(x)
IIPUHUMAET 3HAYEHHUS U3 OTPE3Ka [l; 5]. Otser: E, = [1; 5].

7. llepumetp mapamienorpamma ABCD paseH 28, yron A coctaBisier 60°, BK u BN

— BBICOTHI IIApAJIEIOrpaMma, MPOBEACHHBIE K IPSAMBIM, COACpXKAIUM CTOpoHbBl 4D u CD

cooTBeTcTBEeHHO. Haiinure mnomanps mapamienorpamma ABCD, ecniu piuHa otpe3ka KN

paBHa J39.

Pewenue. Ilycts CTOPOHBI NapaJLIeIOrpamMma b C
a u b. Haiinem Bweicotrbi BK u BN:
BK=asin60°=&, BN = bsin60 203 N
2 2
B tpeyronsauke KBN yron Bpasen 60°.
A D
ITo Teopeme KOCHHYCOB
2 2
KN’ = BK* + BN* = 2BK - BN cos 60° =%+%—¥ =39 = a’+b’—-ab=52.
a’+b>—ab=52, ab =48,
Tornma = .
a+b=14, b=14-a

Pemas ypapuenue a’ —14a+48=0, momyuaem: ¢ =8 wi a=6. Torna b=6 u a=8
wi b=8 u a=6. [lnomans napamienorpamma S = 24\/§ .OtBer: S = 24\/§ .

8. Haiiure yron Mexy KacaTelbHbIMH K rpaduky GpyHKuuE y =x°/3, Hpoxoasmumu
4epes TOUKY M(\/g, 3/4).

Pewenue. YpaBHeHue kKacaTelnbHON K TpaQuKy 3aJaHHON (QYHKIUM HMEeT BHJ

2
X, 2x,

y= 3 +=%(x—x,), rae x, — abcuucca TOUKH KacaHus. Tak Kak KacaTeslbHAs IIPOXOAUT 4epe3
3 0x, 2
TOYKY M, Z:x?o+%(\5—xo); x§—2«/§x0+9/4=0; x0=\/§i\/§/2;

(%), =3v3/2, (x,),=3/2. VrioBsle KOO HHUIHEHTEI KacaTeJbHBIX:



Dtgo, = 3, o, =60°; Dtga, =—F=, «a,=30°. VYron MEXKIY
NG
kacatenbHbIMU: @ = 60°—30°=30°. OtBer: 30°.
9. VYkaxkuTe BCe 3HAUCHWs @, TPU  KOTOPHIX  CHUCTEMa  ypaBHECHUH
x+|x| )
y=—"—; (x—a)” = y+a umMeer XOTs Obl OJTHO pEIlICHUE, U PEIINUTE €€ MPHU KAXKIOM J .
X

Pewenue. 1. Tlpu x>0 y=2, x*—2ax+a’—a—2=0 (*¥).

Ypasuenue (*) UMeET J1Ba Pa3IMYHBIX TIOJOKUTEILHBIX KOPHS X, , =a+ta+2, ecnu:

D/4d=a+2>0, a>-2,

a>0, &4 a>0, <a>2.
a’—a-2>0 a<-1,
a>?2

VpaBHeHue (*) uMeeT OAUH TOJNOXKUTEIbHBIH KOpPEHb X, =a-++a+2, eclH:

D=0,
{a>0,
a’—a-2<0, &-1<a<?2.
a=-1,
{a:2

a>0

IL Ipu x<0, y=0, x’—2ax+a’ —a=0 (**). VpaBHeHue (**) He MOXET MMETH JBYX

D/4=a>0,
OTPHUIIATENILHBIX KOPHEHW, TaKk Kak CHCTeMa HEpPaBEHCTB a<0, pelieHuil HEe HMeEeT.
a’—a>0.
YpaBHeHue (**)  umeer  onuH OTpHIIATENbHBIA  KOPEHb x=a—+a, ecnu

{D/4=a=0,

a<0,

a*—a<0, <0<a<l

a=0,
a=1

a<0




x>0 //_\F
| |

<0
o 1 0 1 2 a4

Oteer: ipu a € (—1;0]U[1;2] x=a+va+2, y=2;npu ae(0;1) x, =a+a+2, y =2;

X, :a—\/g; Y, =0, nmpu ae(2;+oo) X,=at a+2, Via =2.
10. By

Ay C

< /‘Vf
=

D,

TpoBenem (B,D,)|BD, Ae(B,D,); CF L(B,D,), LK LCF, rne L=CFBD, u
CM LCF. Torna FC, LBD,u LK=I, CM=2]. Obo3naunm o.=2LCAC n y=ZLCAM; y —

YTOJ1, KOTOPBIN araroHanb ocHOBaHUs A C 00pa3yeT ¢ CeKyIIel MIOCKOCThIO, U (¢ — YTOJl MEXIy

AC un nmaronamsto AC,. Torama AC=BD=PQ=M—C=1- AC, = AC = 2l

b

- : N
siny siny cosa  cosol-siny

MC, CC
CC, = AC tgo = 2ltga MC, =\/CC -MC* :?—l«ftgza—sinz y. L=—1L1 " orcrona

siny siny CcC, FC,’




CC! 20-tg’a 1 20°tg’a
FC,=—X, 1e. FC = Y =—-PQ-FC, = . Ilpm
MG 1 sinyyteo—sin’y 29 2 ' sin? yy/tg’ o —sin’y

16

PAQC, — %

Otser: S =1612/3 .

y=30°, a=45°§ I*.

Bapuant Ne 1.2.

1. 3a Tpu yaca oJIMH JBDKHUK TPOIIENT Ha 2,5 kv O0JbIIE IPYroro, Tak KaK OJIUH
KHJIOMETP OH IIPOXOMII Ha OJJHY MUHYTY ObIcTpee. 3a CKOJIbKO MUHYT KaXKIbIH JTBDKHUK
POXOIWIT OUH KuitomeTp? (8 6amion)

2. Pemmute ypapaenne 2°—6-2'"" =1. (8 6amios)

3. Kakoe naubospliiee 3Ha4eHHE MOXKET IPUHSITH CyMMa MEPBBIX 72 YICHOB
apudmernueckou nporpeccuu 100, 97, 94,...7 (8 6awioB)

4. Pemite ypaBHeHHe sin2x —sin4x =| sinx|. (8 6aymwioB)

(sinﬂzx —1)(@—«/;)

x2=11x+10

5. Pemute HepaBeHCTBO <0. (10 6amnoB)

6. Haiinure MHOKecTBO 3HaueHnU GyHKIUU f(x)=8cosb6x+24sin3x—15. (10 6amon)

7. UetslpexyroibHUK ABCD BIHCAaH B OKPYXKXHOCTb, €ro nuaroHanu AC u BD

IIEpPECEKAIOTCs B TOUKE [, mpuueM BF =4, FD =3, nepumerp TpeyrosibHuka BFC paseH 10,
yron BFC paBeH arcsinm . Haliiure pannyc OKpy>KHOCTH, BIIMCAHHOMN B TPEYTOJIBHUK
ABC . (12 GannoB)

8. Kakas HanbGosbas miomaib MOXeT ObITh Yy MPSIMOYTOJIbHUKA, KOOPAUHATHI BEpPIINH

KOTOPOTO YIOBJIETBOPSIIOT YPAaBHEHHUIO | y| =(x+2)(4—-x), —2<x <4, acTOpOHBI MapaUICITHHBI

KoopAuHaTHBIM ocsiM? (12 GanioB)

9. VkaxuTe Bce 3HaU€HUS , IPU KOTOPBIX CUCTEMA YpPaBHEHUN

2y [y

2 o
(x - a) =8(y—x+a-2), < WMeEeT JIBa pa3IMuHbIX pemieHus. Halaure

V2-x \x
3TH pemieHus. (12 6amioB)
10. OcnoBanneM nupamupl 7ABC cayXUT NPAMOYTOIbHBINA TpeyronbHUK ABC, a Bce
60KoBBIE peOpa mupamMusl paBHbI /. bokoBoe pedpo 7B obpa3yeT ¢ rHIOTeHy30i OCHOBaHUS 4B

yrou 45°, a yron mexny 7B u Menuanoi ocHoBaHusi CD paseH 60°. Kakyro HauMeHbIIYIO



TJIOIIAh MOYKET UMETh CEUCHUE MUPAMU/IBI TNTIOCKOCTRI0, TPOXOAsIIeH uepe3 Mmeauany CD u

nepecekaroieit peopo 787 (12 Ganos)
Pemennst BapnanTa Nel.2

1. . 3a Tpu yaca oauH JBDKHHMK MpoIien Ha 2,5 xu OoJbllle APYroro, Tak Kak OJWH
KUJIOMETpP OH NIPOXOJWJI Ha OJHY MHHYTY ObIcTpee. 3a CKOJIbKO MHUHYT KaXKIbIM JIBDKHUK
IPOXOJUII OIUH KUIIOMETP?

3‘60=_3'60+§; T2x+T2=T2x 45 +x; X 4x-T2=0;5  x=(-1217)/2;

Pewenue.
X x+1

Ortsert: 3a 8 u 9 MuHYyT.

2. . Pemmre ypaBHenue 2" —6-2'"" =1.

Pewenue. 2° —6-2" =1, (2)‘)2 -2 —-12=0; 2° =(1i7)/2, 2 =4, x=2.

Otser: x=2.

3. Kakoe Haubonplee 3HAYEHHE MOXKET NPHUHITH CyMMa I[IE€PBBIX # YJICHOB
apudmernueckoit nporpeccuu 100, 97, 94,...7

Pewenue. CymMma TepBBIX 7 UWICHOB apU(PMETHYECKOH Hporpeccuu S, MpUHUMAeT
HauOosnbliee 3HaueHue, ecau a, >0,a a,,, <0. Tak xkak a, =a, +d(n—1), To U3 HEpaBeHCTBA
100 —3(n—1) > 0 Haitzem n = [103/3]=34.

Torma max S, =S,, =0,5-(100+100—-3-33)-34=1717.

Otser: 1717.

4. Pemte ypaBHeHne sin2x—sin4x =|sinx|.

Pewenue. 1) Tlpu ycnoBum sinx >0 umeeM —2sinxcos3x =sinx < sinx=0 wimn

1 2r  27xn .
cos3x:—5 & x=7mn, x:i—+T, ne Z.C yderoM ycioBus sinx >0 OKOHYATEIHHO

9
2 4 8
AMEEM X=7TN, x=—+27an, x=—+2nn, x=—+2xn,ne’.
9 9 9
2) Ilpm ycnoBum sinx<0 wumeeM —2sinxcos3dx=-sinx < sinx=0 wiH

1 T 2mn
cos3x=5<:> xX=rnn, x=i§+

, neZ. C yderoM ycioBusl sinx <(0 OKOHYATEIbHO
V4 Sz T
UMeeM X =——+27n, x:—?+27rn, x=—?+27zn, neZz.

2z 4z 81
OtBer: xX=7n, x:7+ﬂ'n, x=7+7zn, x:?+ﬂ'n, nez.



[sm’fzx_lj(m—&)

x?—11x+10

<0

S. Pemnre HepaBeHCTBO

Jr+3-x

Pewenue. OJ3: x#1,x#10,x>0. Tk sinﬂ—léo, TO 5 >0
2 x“—11lx+10
3 5y
S (x=-D)(x-100 < x€[0;1)U10; +0). Heobxomumo y4ecTh pEIICHUsS ypaBHEHHs
x>0
X X 7

Siﬂ%—1=0,HpHHaI[JIC)KaH.H/IC O/13. 7=5+27m, neZ = x=1+4n,neZ. C yuerom

O3umeem x =1+4n, ne N.

Otget: x €[0; 1)U (10; +00)U{5;9}.

6. Haiimute MHOXecTBO 3HaueHH QyHKImn f(x)=8cos 6x+24sin3x—15.

Pewenue:
f(x) =8cos 6x +24sin3x —15=8—16sin” 3x + 24sin3x —15 = —16sin’ 3x + 24sin3x — 7 =
=—(4sin3x—3)* +2.
®ynkms ¢ = 4sin3x npuHMMaeT 3HaueHus ¢ € [—4; 4]. Paccmorpum dynkmmio y =2—(t—3),
onpezeNieHHy0 Ha oTpeske [—4; 4]. I'padukom 3Toi GyHKIIUH SBIIIETCS mapadoia ¢ BEpIIMHON
B Touke (3;2), BETBHM KOTOPOW HampaBlIeHbl BHU3. Takum 00pa3oM, MaKCUMaIbHOE 3HAUECHUE )

paBHO 2, OHO AOOCTUTacTCA B TOYKC t=3, MHUHHMAaJIbHOC 3HAYCHUC (I)YHKI_II/ISI IIPUHHUMACT B

TOukKe ¢ =—4, OHO paBHO —47 , U PyHKIM NPUHUMAET BCE 3HAYECHUsS U3 MpoMexyTka [—47; 2].
Otser: E, =[-47;2].
7. UYerslpexyroibHUKk ABCD BIHCaH B OKPYXHOCTb, €ro guaroHamu AC u BD

IepeceKaroTcs B Touke [, mpuuem BF =4, FD =3, nepumMerp TpeyroiapHuka BFC paseH 10,
. 15 . .
yron BFC paBeH arcsin R Haiingure pannyc OKpy>KHOCTH, BIIMCAHHOMN B TPEYroiabHUK ABC .

Pewenue:

1) aABFC: BF =4, CF=x, BC=y
Py =10 & x+y+4=10,

ITo Teopeme KOCHHYCOB
2 2 . 15
y o =x"+16-2- 4xcos(arcs1nT) .

PemmMm cucremy




y=6-x, y=6-x,
2 2 At
{y =x"+16—-2x { x=2.
2) BF =4, CF =2, BC =4. ABCD BmucaH B OKpY>XHOCTb =
BF_AF_AB: E_A_F_2
FC FD CD FC FD
Tak xak FD =3, 10 AF =6.

AABF =~ A DCF =

3) o Teopeme KocunycoB AB> = BF* + AF* —2- BF - AF cos(x —arcsin —\/f) =

AB’ =16+36+2o4o6-%=64 = AB=8 = P,.=8+4+6+2=20

4) SBFC :%BF-FCSinBFCZ\/E’ SAFB :};_AJSSBFC :3\/E = SABC =4\/E.
28 e _ 2415
5) rBHABC = =
PABC 5
241
OrtBet: \2_5

8. Kakas HanOompiias momaab MOXXeET ObITh Yy IPSIMOYTOJIbHUKA, KOOPAUHATHI BEPLINH
KOTOPOI'O YAOBJIETBOPSIOT YPABHEHUIO | y| =(x+2)(4—-x), —2<x<4, acropoHbl HapaJICIbHbI

KOOPpAWHATHBIM ocsaMm?

Pewenue.
S(x)=2(6-2(x+2))(x+2)(4-x)=
4(1—x)(8+2x—x2)=

4(8+2x—x2 —8x—2x? +x3):

4(x3 —3x° —6x+8).

2 x| o ' ' ' 4
S'(x) =4(3x* = 6x—6) =12(x” —2x - 2)

S'(x)=0 mpu x=1+3; HYXHO

B34ATh MCHBIIICC 3HAUYCHUC X = 1—\5
S :5(1—\/5):4(1—1+\/§)(3—\/§)(3+\/§):24J§.

OrtBer: 24\/6 e212.

9. VkaxuTe Bce 3HaU€HUS d, IPU KOTOPBIX CUCTEMA YpaBHEHUN

V2-y _ [y
NSNS

HMCECT IBa pPa3JIMYHBIX PCHICHUA. Haiigute 3Tu peuIcHu.

(x—a)2 =8(y—x+a-2),



Pewenue.

Bropoe ypaBHenue paBHOCUIbHO cucteme: x >0, x#2, y=x. IlogcraBnsas y=x B
nepBoe ypaBHeHMe, monydaeM; (x—a)’ =8(a—2), mm x° —2ax+a’ —8a+16=0 (*), y
kotoporo D/4=a’—a’+8a—16=8a—16.

KonnyecTBo pelieHni 3aJaHHOM CUCTEMbl YPaBHEHUH 3aBUCUT OT YHMCJIAa KOPHEW 3TOr0

KBaJApaTHOI'O YPAaBHCHUSI.

KBanpatnoe ypaBHenue (*) OyaeT UMeTh 1Ba Pa3INYHbIX MTOJIOKUTEIbHBIX, HE PABHBIX 2,

KOpHS X, , =a++/8a—16, ecin

8a—16>0, a>?2,
a>2, 2<a<4,
a>0, a#?2,
5 L= a#4, & & | 4<ax10,
a —8a+16>0, 5 a+4,
5 a —12a+20%0 10 < a < +oo.
4—-4a+a” —8a+16#0 a#10

Otser: a€(2;4)U(410)U10;+0), x=y=a+8a—16.

10. OcnoBanueM nupamuipl 7ABC ciyXKuT NpsAMOYrojibHbIA TpeyroabHuk ABC, a Bce
0O0KOBBIE peOpa nmupamMuabl paBHEI /. bokoBoe pedpo 7B o0pa3yeT ¢ THIIOTEHY30i OCHOBaHUS AB
yroa 45°, a yron mexnay 7B u menuaHoil ocHoBanusi CD pasen 60°. Kakyio HauMeHbIIYIO
IUIOIIAAb MOXET MMETh CEYeHHE MUPaMUIbI TUIOCKOCTBIO, MpoXoasimei yepe3 menuany CD u

nepecekaroteid pedpo 78?7 OcHOBaHME BBHICOTHI MHUPAMUbI COBMAIAET C CEPEANMHON THIIOTEHY3bI

D.

G Ia B D




TpoBenem CD,|CD,BeCD,, DF L C,D,FeCD,, DQ L TF,QeTF,
OP|C.D,,PeTB u PM||OD,M (CD). Tpeyronsbiuk CPD — uckoMoe cedenne, PM ero

BbicoTa, npuueM PM =QD. Tax xak AT =BT =CT =1, TD:BD:AD:CD:l/\/E.
rro
BF =BT-cos60°=1/2,  TF=BT-sin60°=1\3/2,  DF=+BD*—BF> = 37375
DQ_DF-TD_ I-1-2 / [ | A
TF 2.2-1\3 6
12

el

OtBet: S,(pp =



3AKJTIIOYUTEJILHBIN 3TAII OJJUMITAAIBI IIKOJbHUKOB 110
MATEMATHUKE

BAPUAHT Ne 2.1

1. /IBa copTcMeHa OeraroT Mo OAHOW 3aMKHYTOM KpyroBoi Tpacce. CKOpPOCTh KaK10TO
MOCTOSIHHA, a HA MPoOer Kpyra OAuH TPaTUT Ha 9 cekyHa MeHblue apyroro. Eciu onu Oeryrt B
OJTHOM HAIpaBJICHUH, TO OJWH OOTOHSET IPYroro poBHO Ha KPyr 3a 3 MHUHYTHL. Yepe3 Kakoe
BpeMsi OHU OYAYT BCTpeUaThes, €CIM MOOEryT B IPOTHUBOIIOJIOKHBIX HAaNpaBiIeHUAX? (8 6ayioB)

2. KonnuecTBo 4E€HOB T€OMETPUUYECKOM Mporpeccuu siBisieTcs 4eTHbIM yncioMm. Cymma
BCEX YJIEHOB IpOrpeccud B 5 pa3 Oosbllle CyMMBbI YJIEHOB, CTOSAIIMX HA HEYETHBIX MECTaXx.

Haiinure 3HamMenaress nporpeccud. (8 6aioB)

(log g 4™

2 x
X 3_
3. Peumnte ypaBuenue 10g 3’5 4x +log, ry =% log72 ), (8 6anoB)

4. Pemire ypaBHEHUE cig 6x+/2sin2x+1 = ctg10x+/2sin2x +1. (8 6amioB)

5. Pemure HepaBeHCTBO x—‘{/_ —x* +./y =9 >3. (10 GamoB)

6. Haiinure MHOeCTBO 3HaUE€HUN (QYHKIIUU

f(x) =1log,(4—logg x)+log,, (6 +log, x). (10 Gannos)

7. OK0JI0 OKPY)KHOCTH paJnyca 5 omucaHa paBHOOOKkast Tpanenus ABCD c¢ yrioMm A,
paBHbIM arccos 0,6. Toukn K u N - TOUKH KacaHUs OKPYKHOCTU ¢ OOKOBBIMU CTOpOHaMH AB
u CD, coorBercTBeHHO. Haiinurte miomanu dverbipexyroibHukoB AKND u KBCN . (12
0asioB)

8. Ha kpuBoif y=(x+2)> HaliguTe TOYKYy, PACCTOSHME OT KOTOpOiHl 10 oOmIei

KacaTenbHOH K rpadukaM (GyHKumii y =x> um y=x> +2x—1 6yaer Haumenpmmm. Haitnure

3TO paccrosinue. (12 6amios)

9. Haiinure Bce  3HaueHHWs  HapaMeTrpa 4, [pPH  KOTOPbIX  CHUCTEMa
v+ | y| = 4/x
a( V- 3) =x-2

KaXJIOM U3 HalJICHHBIX 3HaYeHHH a. (12 6ayoB)

YpaBHEHUH MMEET JBa PAa3JIMYHBIX DPEIICHMS. YKaKHUTE JTH PELIEHUs IpHU

10. IMap pammyca 1 ¢ neHtpom B Touke (O BINHCAaH B IPABWIBHYIO TPEYTOJbHYIO
nupamuy. Yepes Touky O TpOXOAUT IUIOCKOCTb, MapajuiebHas CTOPOHE OCHOBaHUS

nupaMuIbl ¥ anodeme, MPOBEACHHON K JPYyroi CTOpoHe OCHOBaHWsA. Haiigute miomans



CEUEHHUs MUPaMUJbl YKa3aHHOW IJIOCKOCTBIO, €CJIM PACCTOSHUE OT LIEHTpa OMUCAHHOW OKOJIO

OCHOBaHUS MUPaMUIbl OKPY>KHOCTH J0 3TOM MIOCKOCTH PABHO 1/ v/13 (12 Gamnos).

Pemennsi BapuanTa Ne2.1

1. /IBa copTcmMeHa OerarT Mo OJHOW 3aMKHYTOW KpyroBoi Tpacce. CKOpOCTh KaKI0T0O
IIOCTOSIHHA, a HA IpoOer Kpyra oAMH TpaTUT Ha 9 cexyHa MeHblue npyroro. Eciu onu Oeryr B
OJTHOM HAIpaBJICHUH, TO OJWH OOTOHSET IPYroro poBHO Ha KPyr 3a 3 MHUHYTHL. Yepe3 Kakoe
BpeMsi OHU OYAYT BCTpEUYaThCs, €CIIH MOOETyT B MIPOTUBOIOJIOKHBIX HAIIPABJICHUSAX ?

Pewenue. 3a equHuUIly U3MEpEHUsl PaCCTOSHUS MPUMeEM JJIMHY Tpacchl. [lycTth x (Tp/cex)

— CKOPOCTh TMIEPBOTO CIIOPTCMEHA, a y (TP/CEK) — CKOPOCTh BTOporo. B Tabmuiie orMeTuM mipoder

CIOPTCMEHAMHU BCel Tpacchl, IBUKEHUE ¢ OOIIEeH JIMHUU cTapTa B OJHOM HalpaBJIEHUH, a TAaKXKe
B IIPOTHBOIIOJIOKHBIX HAINlpaBleHHUsX. ECI OHM HauMHAIOT Oer ¢ 00IIero crapTa OJHOBPEMEHHO
U B OJHOM HampaBiIeHUH, TO 4depe3 3 MuHyTHl Wi 180 cexyHn Oosee OBICTPBIA CHOPTCMEH
IpoOeXHUT paccTOSIHME Ha OJIHY Tpaccy Oouibliee, YeM BTOpOMl crmoprcMeH. Eciau oHu moGeryr
OJTHOBPEMEHHO C OOIIEeil JIMHUM cTapTa B MPOTUBOIOJIOKHBIX HAIPABICHUAX, TO K MOMEHTY

BCTPEYH MPOOETYT pacCTOSTHIE B CyMME paBHOE JUTMHE OJIHOW Tpacchl. B urore, nmMeem tadbmuiy:

v(Tp/cex) t (cek) S (Tp)
X t 1
y +9 1
X 180 S+1
y 180 S
x t S
Y t 1-S;

Heobxonnmo naiitu ¢;. CornacHo Tabnuiie, MOJy4yaeM CUCTEMY U3 LLIECTH ypaBHEHHI C

MECThO HEU3BCCTHBIMU

=1, | 180x—1( 1
y(t+9):1, y(;+9j:1, W(;+9):1’
180v =541, Lo 10t e |y 18001
180 =5, H(x+y)=1 I

xt, =S|, ’ 1 =1
vt =1-8,



1
(180x — 1)(1 +9x) = 180x, 1620x% —9x —1 =0, Y736
180x — 1 180x — 1 1
— , P y: , = y:—, = tl :20
180 180 45
L(x+y)=1, Lx+y)=1, f 1
Yoxty]

OtBert: 20 cexyHA.

2. KosmnyecTBO 4JI€HOB r€OMETPUUECKON MPOTPECCUH SIBIISIETCS Ye€THBIM uncioMm. Cymma
BCEX YJIEHOB IpOrpeccud B 5 pa3 Oobllle CyMMbI WJIEHOB, CTOSIIUX HA HEYETHBIX MECTaXx.
HaiinuTe 3HameHaresnb Nporpeccumu.

Pewenue. 1lyctb KOJIMYECTBO WIECHOB N€OMETPUYECKON MpOrpeccuu paBHO 2n. Torma

b (g™ -1
CyMMa BCEX YJICHOB IIPOTPECCUU OIpeaeisieTcs no popmyne S,, = 1(‘]—1)’ a CyMMa 4JICHOB,
b ( 2n _1)
S _ "1 q
CTOSIIIMX HA HEYETHBIX MECTaX O,y — R Tak xak S,, =5S,..,>» TO g+1=35.
q —
CnenoBatenbHo, g =4. OtBeT: 4.
2 x
2 X log 49 4™ ~log; 2
3. Pemnite ypaBHEHUE log 0,5 4x + log2 ? = 7( 0849 087 ).
Pewenue. [Ipeobpazyem MpaByIo 4acTh JTAHHOT'O YpaBHEHUS

2x+3—x

x+3_ * x+3 X
7(log49 4 log72 ) _ 7(0,510g7 4 log72%) _ 710g7 _ 710g7 8 _ ] Torza  MCXOIHOE

2
X .
YPaBHEHHE DPABHOCWIBHO  CIELYIOLIEMY logé5 4x +log, r 8. MHcnone3ys cBoiicTBa

JorapupmMoB, UMEEM

(log, s 4+log, s x)* +log, x* —log,8=8 < (2+log, x)> +2log, x—11=0 <

< logix+6log,x—7=0< log,x=-7 um log, x=1< xz% Wi x = 2.

OrtBert: L,
128

4. Pemute ypaBHeHHE cfg 6x+/2sin2x +1 = ctg10x+/2sin2x +1.

Pewenue. Jlannoe ypaBHEHUE PaBHOCWIBHO CIEAYIOLIEMY

6 10 :
(ctg6x —cigl0x)N2sin 2x +1 =0 < (COS x_ Lo xj\/28m2x+ 0 &

sin6x sinlOx

- cos6xsm10x—colexsm6xm:0 o sin4x Psinortl=0 <

sin6xsin10x sin 6xsin10x




x:ﬂ,neZ,
4
sin4x =0, sin@;to n=2m+1l,meZ,
sin2x =-0,5, 2 ’ xzf_,_@’
= sinbx#0, < sinsﬂ #0, < 4 2 =
. 2 .|
sin10x = 0, m sm(— + 727’/’1] > —0,5;
. sin— > —0,5; 2
sin2x >-0,5 2 Tk
T Tk x=(-D)"="+"= keZ
x=(-D""= +7 keZ, L 122

x=%+7rl,leZ,(m:21)

1 7k

x=(D" T ke Z,

s ﬂ+ﬁ keZ.
12 2

5. Pemnte HEpaBEHCTBO x—i/_—1/x2 +y—92>3.

Pewenue. iMeeM paBHOCUIIBHOE HEPABEHCTBO X —4/y > +/x° +.4/y —9 +3.

Tak kak mpaBasg 4aCTb HCPABCHCTBA HCOTPULATCIIbHAA, TO JICBAA YaCTbhb YHOBJICTBOPSCT

HEPaBEHCTBY x—‘{/;ZO. Torna x24\/;20, u (x—4y)? 2 (x> +/y—-9+3)%, wm
x2—2x‘{/;+\/52x2+\/;—9+6w1x2+ y-9+49 < —x4y231/x2+\/;—9. Taxk xak

JICBadg 4aCTb ITOCICAHETO HEPABCHCTBA HECIIOJOXKUTCIbHAA, a IMpaBasd HCOTPpULATCIIbHAA, TO 3TO

Ortser: %+m’,leZ, (-1)

xi/y =0,
HEPaBEHCTBO BBIMOIHSAETCS TOIBKO TPH ycnomzm{ 9o HepBoe YpaBHEHHE CHUCTEMBI
X +4Y =

pacnamaercss Ha nBa ypaBHeHusa: x =0 umu y=0. Ecnmu x =0, TO U3 ycioBus x = ‘{/; >0
cienyer y =0, HO Touka (0; O) HE y/IOBJIETBOPSIET BTOPOMY ypaBHEHUIO cucTeMbl. Eciu y =0.
To U3 BTOPOTO YPaBHEHHS CUCTEMBI HIMEEM X =9, C yU4eTOM YCIOBHS X > ‘{/; > 0 mpUxOIUM K
BBIBOAY, 4TO x = 3. MTak, peleHrueM HCXOAHOIO HepaBEHCTBA SBIISETCS €IMHCTBEHHAs TOUKa
(3;0). Otser: (3;0).

6. Halinure MuOX)ecTBO 3HaYeHnd GyHKimu f(x) = log, , (4 —log, x) +log , (6 +logg x).

Pewenue. TIlycte y= f(x). Cpnemaem 3ameHy ¢=Ilog,x. Torma nomydum
y=log,,(4—1)+log,,(t+6), te(-6;4). Hcnonb3ys cpoicTBa JOrapupMoB H BbLIEISS
NOJNHBIA  KBajpaT, npuxoauM kK Qydkouu y =log,,((4—1)( +6)) =log,, (25— (¢ + %),

ompenenennoi mpu te(—6;4). Ilycte z=25-(t+1)>. Torma mpu te(-6;4) umeeM



z€(0;25]. Tak kak morapudmuueckas ¢yHkuuss c¢ ocHoBanuem 0,2 <1 yObBaer, u
y=log,,z, ze(0;25], 0 ye[logg, 25; +0)=[-2; +0). OtBer: E(y)=[-2;+00).
7. OKo0J10 OKPY>KHOCTH pajuyca 5 onucana paBHoOoKas Tpaneuuss ABCD c yriiom A,

paBHbIM arccos 0,6. Touku K u N - TOUKH

KaCaHUA OKPYKHOCTHU C OOKOBBIMHU CTOpOHaAMU

AB u CD, cootBercTBeHHO. Halinure miomanu

YeThIPEXYroibHUKOB AKND u KBCN .

Pewenue. ITo YCJIOBHUIO nMeeM

ZA=oa=arccos0,6, r=5, ABCD -

paBHOOOKas Tpameuus, Iae » - paauyc BIUCAHHON
B Tpaneuuo okpyxHocTH. Touku K u N - TOUkH
KacaHHsI OKPYKHOCTH ¢ O0KOBbIMH cTopoHaMu AB u CD, cootBercTBeHHO. IlycTh TOUKM M 1

L - TOYKHM KacaHusA OKPY’KHOCTH C OCHOBAaHUAMHU AD mu BC, COOTBETCTBEHHO. Torma

umeeM KN || AD | BC, AKND n KBCN - tpanenyu. Ilycts h - Beicota AKND , hy - BbIcOTa
KBCN . U3 cBOICTB KacaTelabHbIX K OKpY)XHOCTUH uMeeM AK = AM =x, BK =BL =y.

Torna ZKML = %, LM = H =2r, AKLM - npsmoyroisHblii, /K =90°,

KM:Zrcos%, KL:2rsin%, XZLa’ y=rtg%, h,=ysina, h =xsinca.
g

2
OcnoBanus tpaneuuit AKND u KBCN onpezaensieMm no ¢opmyiam KN =2(y + ycosa) WM

KN =2(x—xcosa), AD =2x, BC =2y.

AD : ‘(2- i 22— 1 i

SAKND: +KNh1 =(2x—xcosa)xs1na:r ( COSO()S]na:r ( cos a)( +cosa)s1na’
2 2’ a (1-cosax)
2

B . .
Skpen = #hz =(2y+ycosa)ysina = 7”2(2 +cosa)sina th % =
_ r*(2+cosa)(1-cosa)sina

(1+cos ) '

r*(2—cosa)(l1+cosa)sina  25(2—-0,6)(1+0,6)0,8

S ixnp = = =112.
(I-cosa) 1-0,6

SkpeN = r2(2 +cosa)(l—cosa)sina _ 25(2+0,6)(1-0,6)0,8 _13. Orser: 112, 13.

(1+cosx) 1+0,6



8. Ha xpuBsoif y=(x+2)*> HaiiouTe TOYKy, paccTOsHHME OT KOTOPOH 10 oOmiei

KacaTenbHOH K rpapukam GyHkumii y =x> um y=x> +2x—1 Oyaer Haumenpmmm. Haitnure
3TO pacCTOSHUE.

Pewenue. Haiinem ypaBHeHus oOuieil kacaTenbHOM k rpadukam (yHKmuil y =x> u

2 abcumcca TOYKH

y=x>+2x—1. YpaBHeHnue KacaTenbHOH K Tpaguky OGYHKIMH y=x
KacaHhs KOTOpOi paBHa X, MMeeT BUI y=2x,(x—x,)+X . YpaBHeHHEe KacaTelbHOH K
rpaduky QyHKIMH y = x> +2x—1, abcrucca
TOUYKU KacaHMs KOTOPOH paBHa X, UMEET BUJ
y=(2x, +2)(x—x,)+x; +2x, —1. Tak kak
aBe mpaMele y=kx+b u y=k,x+b,
COBIAJAIOT TOTJAAa M TOJNBKO TOTJa, KOrna

ki =k, m b =b,, uMeeM creaymIIyIO

CUCTEMY ypaBHeHI/Iﬁ C HCM3BCCTHBIMH X| U X,

JUIsl ypPaBHEHHUH COBIAIAIOIINX KacaTEIbHBIX:
X, =x, +1, X, =x,+1,
2 2 A 2 2
X, —x,—1=0 (x, +1)"=x;-1=0
x, =1,
x, =0
Torna ypaBHeHue 0011el kacaTenpbHO Yy =2x—1.
Touka Ha KpuBOil y = (x+2)%, paccTosHMe OT KOTopoil 10 mpsmoit y=2x-—1 O6yner
HAaUMEHBIIUM, COBMAJaeT C TOM TOYKOW, B KOTOpPOM KacareiabHass K Tpapuky QYHKIHUH
y=(x+2)? OygeT mapamienbHa JTOH NPsAMON. YCIOBHE MapajllebHOCTH JABYX HPSIMbIX
COBIAJAE€T C PAaBEHCTBOM MX YIJIOBBIX KO3((UIMEHTOB. YTI0BOH K03(pdUIMEeHT KacaTeabHOH
COBIAJAeT CO 3HAUEHHEM MPOM3BOJHONW B TOYKE, paBHOW abcuucce TOYKM KacaHus. Takum
00pa3oM, MPUXOANM K ypaBHEHHIO 2(X, +2) =2 < x, =—1. Urak, abcrmcca MICKOMOH TOYKH
paBHa x, =—1, opaunara y, =1. O6o3Haunum 31y Touky A= (-L1). IlycTts Touka B - Touka
nepecedeHus: MpsMoM, Mpoxoisuie uyepe3 TOUKy A NapajuleIbHO OCH alcCIycc, ¢ MpSIMOi
y=2x—1. Torma B=(L;1). Ilycts Touka C - TOYKa IMEPECEUYCHHUs TPSMOU, MPOXOIIICH
yepe3 TOYKy A TMapaieIbHO OCH opauHar, ¢ mpsmod y=2x—1. Torma C=(-1-3).
Paccrosiaue ot Touku 4 110 npAMoil y =2x—1 coBmagaeT ¢ JUIMHOW BBICOTHI IPSIMOYTOJIBHOTO

TpeyroibHuka ABC , onyleHHON u3 BepmnHbl 4. Takum o0pa3oMm, UCKOMOE paccTosHue d



MOXHO  HalltThu U3  (OpMyJIbI d= M Tak  kak AB =2, AC =4,

BC
BC =+ AB* + AC* =25 ,10 d =

4 4

J5 J5°

9. HaiinuTe Bce 3HaUYCHUS ITapaMeTpa d , IPU KOTOPBIX CUCTEMA YpaBHEHUH
yti=4x
a( y— 3) =x—-2

W3 HAWJEHHBIX 3HAUCHUN a.

. OtBer: (—L;1),

HMECT ABA pa3IMYHBIX PCUHICHUAA. Vkaxure 3TH PEHICHUS IIPHU KaXKI0M

Pewenue. Paccmotrpum 1Ba ciydasi paCKphITHS MOAYJISI B IIEPBOM YPABHEHHUH CUCTEMBI.
I. Ecm vy >0, 10 y =2x, a(Z\/; —3) =x—2.Cnenaem 3aMeHy IEPEMEHHOTO Jx=t>0.

Tony4uM cieyrolee KBapaTHoe ypaBHenne ¢° — 2at +3a —2 = 0, Ju1s KOTOPOro

g =(a-1)(a-2); t +t,=2a; tt,=3a—2.Takum oOpa3om,
(a—1D(a-2)>0 5
JIBa PAa3JIMYHBIX P EIICHUS : a>0 Sae [5’ IJ U (2; + ).

3a—220

Xy = (ai\/az —3a+2)Z
i =2a+2Va* -3a+2

2
[Mpu a € [5’ lj U (2; +0) umeeM penieHus:

((a=1)(a-2)=0
a>0 )
OnHo pernieHue : 3a-2<0 <:>ae(—oo; Eju{l; 2}.

3a-2=0
a<0

: s
Ipu a e(— o0; —Ju{l; 2} umeem pemrenme: |~ ~ @t ajﬂi.
3 yv=2a+?2 a’-3a+2

2 2) | *=0
II. Ecmu y < 0,10 x=0, a(y-3)=-2, y=3-—<0, ae[o;gj’ 2
a

y=3--—
a

=0
2 _( [ 2 X3
OtBer: npu ae(o; —j MMeeM 2 peleHus: < 1 a+ ?ﬂ; _3 2;
3 yy=2a+20a* -3a+2 |M27°7,

Xy =(ai\/a2 —3a+2)2

2
Ipu a € [—; lj U (2; +0) umeem 2 peleHue:
3 Yiyp =2a%2 a*-3a+2



10. IMap pagmyca 1 ¢ neHTtpoM B Touke () BIOHMCaH B MPaBUJIbHYIO TPEYTOJIbHYIO
nupamuay. Yepes Touky (O TPOXOAUT IUIOCKOCTh, IapajulesibHAas CTOPOHE OCHOBAaHUS
nupaMuipl M anodeme, MPOBEIEHHOM K Jpyroi cTopoHe oOcHOBaHus. Haiiaute momans
CEYEHHUs NMUpaMH/bl YKa3aHHOW IJIOCKOCTBIO, €CJIM PACCTOSHUE OT LIEHTpa ONUCAHHOW OKOJIO

OCHOBaHUS MUPaMUIbl OKPYKHOCTH JI0 3TOM MIOCKOCTH PaBHO 1/ \/13 (12 GannoB)

Pewenue. O003HaUNM pacCcToAHUE OT ICHTPA OIMMCAaHHOM OKOJIO OCHOBAHUSA MMUPpaMH bl

. 1
OKPY?KHOCTH [0 IIJIOCKOCTHU, COACPIKAILICHU CCUCHUC, d=—— s PaIyC BIIMCAHHOI'O IIapa r = 1.

Ji3

Onuniem nocrpoenue ceyenus. LlenTp O BIMCaHHOIO LIapa JIEXKUT Ha BbicoTe 10, MpaBUIIbHON
tpeyronasHoU upamunbl 7TABC . Ilycte TD anodema nupamMubl, moBeaeHHas K cTopoHe AC .
B mtockoctu TBD depes Touky O mpoBeneM npsamyto SL , mapamiensuyio 7D, S = DB(\SL,
L=TB(\SL.Yepe3 Touky S B
IJIOCKOCTH OCHOBAHMSI IPOBEJIEM
npsamMyro NK , TapaJuleNIbHYI0 CTOPOHE
ocHoBanust CB, N = AC(\NK ,

K = AB( NK . CoenunsieM TOYkH K U
L . Yepe3 TouKy L B INIOCKOCTH

TBC nposogum npsimyro ML ,
NapajuIeIbHYI0 CTOpoHE ocHoBanus CB,
M =TC(\ML. CoenunsieM TO4ku N U
M . Tpaneuus KLMN uckomoe

ceueHue nupamuael. Haninem ero

momans. Ilycts a - nnmHa CTOpOHBI
OCHOBaHUS TUPAMHU/IBI.

6r

1) Z0DO, =a, ZTDO, =2a, 00, =r, 1ga =

r 6
OlD_\/ga_\/ga'

ro_ r(l—tgza) _ \/E(az -12)

2) TD|| SL, £OSO, = LTDO, =2a, SO, =
1g2a g 12a



3) AP n BD - menuanbl OCHOBaHMs mupamuibl, O, - TOUKa UX IepecedyeHus, R - TOuka

SO 3(a*-12 1 3
nepeceuenns AP u NK , /DBC = /RSO, =30°, O,R = 21 = \/_(34 ), DO, = EBD = %
a

4) JInrHa BBICOTHI PSAMOYTOJIbHOTO TpeyroibHuka OO, R, mpoBeIeHHON U3 BEPIINHBI IPSIMOTO
yria O, , COBIIAJIaeT C pacCTOSHUEM OT IIEHTPa ONMCAHHONW OKOJIO OCHOBAHUS ITUPAMH/IBI
OKPY>KHOCTH JIO TIJIOCKOCTH, coaepxkaiei ceuenue. [lyctre LZOO,R = y . Torna

Ok ! 3a®-12) 4a=a®-12, a=6

smy— :
\/r o R 13 J576a% +3(a? —12)2

Via 3(a®-12) _243
3 9

5) DS =0 D=0 == ===
a

BS =30,D-DS = ‘E"—z‘f - 7‘3/5.

DS TLDSZTLZ

B tpeyromeauke TBDumeem TD || SL = — =
BS LB BS 71 LB 7

B tpeyronbuuke TBD umeem ML || CB = — =
CB TB 9 9
SO 350, 1 11
6) OR = 1:£’ SR:\/_ L=—, AR = A0y — 01R_ﬁ_£:_‘/§.
2 6 2 2 3 6 6



Tak kax NK||CB,T0K:£:2AR:E = NK:l_l,
CB AP J3q 18 3

7) OR =+/r* + O|R? :@.
OR 13

8) /MNK = ZOSR= B, tgfi = — = |—.
) B, 1gp R 3

10) S _NK+ML 35 ;g
e 2 36

OtBet: S, = :;—2\/@

Bapuant Ne 2.2

1. I3 nyHkTa 4 B NyHKT B OJHOBPEMEHHO BbleXaJld JBa Benocurneaucra. Korna nepssiii
BEJIOCUNEAUCT MPOeXaj MOJIOBUHY IYTH, BTOPOMY OCTAJIOCh Mpoexarh 24 km, a Korjga BTOPOU
rpoexay MOJIOBUHY ITyTH, IEPBOMY OCTaJOCh MpoexaTh 15 xm. Halimure paccrosiHue Mexmay
nyHkTamu 4 u B. (8 6aiioB)

2. Kakoe wHauMeHblllee 3HAYCHHUE MOIKET IIpUHATE CyMMa IEPBbBIX 7 YJICHOB

apudmeTueckoi nporpecenn (a, ), ecnu ays =2, a,, =177 (8 6anios)

3. Pemmre ypasrenue (log, x)-log, (x/3) =log, 3. (8 6aw1os)

4. Pemnte ypaBHEHUE \/— 4sin2x —~/3 cos2x —/3 =4/12sinx. (8 6ayoR)

5:37%-5 37 -1

>
3+4x+1  Ax+1-1

5. Pemnre HepaBeHCTBO . (10 6anmnoB)

2x +2sin’
6. Haiimute MHOXecTBO 3HaueHui ¢pyHkuuu f(x) =log, COSI x+‘ ;m a (10 6amnnoB)
—sin3x

7. bokoBble ctopoHsl AB u CD Tpaneuuun ABCD paBHbl 2 u 4, yriael A U D ocTpsle.
buccekTpuce yrioB 4 u B Tpamnemnuu rnepecekaroTcss B Touke M , a Ouccektpuchl yrioB C u
D — B touke N . [Inuna orpeska MN pasHa 5. Halinure mimHbl ocHoBaHuii BC u 4D, ecnu
riomaas Tpanenun ABCD paBHa 415 . (12 6annoB)

8. Kakyro HauOonpllylo TIUIOIIAAs MOXKET HMETh (Gurypa Ha IUIOCKOCTH XV,
pPacnoJIOKEHHAsT MEXAY NPSIMBIMU X =—3 W X =1 M OIpaHWYEHHasl CHU3Y OCBIKO X, & CBEPXY —

KacaTeJbHON K Tpaduky QyHKIMM y=x"+16 c abcuuccoil X, TOYKM KacaHus, Nexareil B

npoMmexytke —3 < x, <17? (12 GayoB)



9. VkaxuTte Bce 3HAaYEHUS d, P KOTOPBIX CUCTEMA YPaBHEHUH

2
y—4=a(x-2), —y—ﬁ

x|+ x
UMeeT XOTsI Obl OJTHO PEUICHUE, U PELINTe ee MpH KaxaoM a . (12 Gansos)

10. OcnoBanuem nupamuipl 7ABC ciyKUT TpeyroabHUK ABC, Bce CTOPOHBI KOTOPOIO

paBHBI NE) , @ BBICOTa NMUpPaMUJbI, paBHas 1, coBmagaeTr ¢ OOKOBbIM pebpom 7TA. Haiinute
IJIOIIAb CEYCHUSI MUPaMUIbl IJIOCKOCTBIO, KOTOPasi MPOXOIUT Yepe3 IIEHTP OMUCAHHON OKOJIO
nupaMuibl cepsl, napajuieabHa Mequane 4D OCHOBaHHS U 00pa3yeT ¢ MIOCKOCThI0 OCHOBaHUS

yros 60°. (12 6aioB)
Pemienusi Bapunanrta Ne2.2

1. U3 nyHkTa A B IyHKT B 0JJHOBpPEMEHHO BbleXajH JBa Bejnocunenucra. Korna nepsbiit
BEJIOCUIIEAUCT Mpoexaj MOJOBUHY IyTH, BTOPOMY OCTaJIOCh IIpoexarh 24 xm, a Korja BTOpOM
poexail MOJIOBUHY IIyTH, IIEPBOMY OCTaJIOCh Ipoexarb 15 xm. Halimure paccrosiHue Mexny

nyHKTaMu 4 u B.

Pewenue. Ilycte s — paccrosHme Mexnay nyHktamu 4 u B, Vv,,V, — CKOPOCTH
s s—24 s—15 s S (s—15)-2
Bejgocumeaucros. Torma — = =——_ Orcroma = ;
v, v, v, 2v, 2(s—24) S

s?=4s"—4-395+60-24; s> =525 +480=0; s, =26%14. s, =40, s, =12 He ynoBneTBOpPSET
yCJIOBHSAM 3am1a4u s > 15, s >24. OtBet: 40 kM.

2. Kakoe HanMeHblIee 3HAa4EHHE MOXKET IPUHATH CyMMa HEpPBBIX 7 YICHOB
apudMeTHUeCKOl mporpeccuu (an ) , €CIN 35 =2, a,, =177

Pewenue. Eciu a — nepBblif wieH U d — pa3HOCTh apu(pMETUYECKON POrpeccui,

{a+34d:2,

<d=3,a=-100.
a+39d =17

CyMMa nepBbIX # WIEHOB apu(pMETHUYECKON mporpeccuu S, MpUHUMAeT HauMEHblIIee 3HaueHHe,

ectu a,<0, a a, >20. Tak xak a, =a+d(n—1), To u3 HepaBencrea —100+3(n—1)<0

n+l
Haiizem n = [103/3]=34.
Torza minS, = S,, =0,5-(—100—100+3-33)-34=—1717. Otser: —1717.

3. Pemmnre ypasrenue (log, x)-log, (x/3)=log, 3.

log, (x/3 1

3



(log,x—1)log, x=2; log; x—log, x—2=0.1) log, x=—1, x=1/3,

2) log;x=2, x=9.0mser:{1/3;9}.

4. Pemure ypaBHEHHE \/—4sin2x—\/§c052x—\/§ =12sinx.

Pewenue. Ilpu ycnoBuu sin x > 0 BO3BOAMM B KBaApaT 00€ YaCTH YpaBHEHHUS:

—4sin2x—\/§cos2x—\/§:2\/§sinzx = —4sin2x—\/§cos2x—\/§ :\/3—\/5005236 =

V3 7

) V4
sm2x=—7<:> x:—g+7zn, X=——+m, neZz.

b4 2r
OKOHYATEJIbHO HMEEM X = ? +2m, x = T +2m,neZ.

Ortser: x:%r+27zn, xzz?ﬂ+27zn, neZz.

5:37%-5

37 -1

5. Pemnte HEpaBEHCTBO

5:37*-5 37 -1

Pewenue. 3+\/m > M—l

(37>,
3+j;+l_Jx:1—12Q ®
3 <,

I 3+j%17_1J§£T—130’(2)

e 06 _1)(3+\/X+1 _\/x+1—1

=

> .
3+4x+1 Ax+1-1

5

C yueroM ycnoBus

I x<0,
5

! j20<:>

1

x>0,
5

3++x+1 _\/x+ -1

>0, (1)

1

- <
L B+Vx+1 Vx+1-1

0, (2)

Pemmm HepaseHcTso (1). 3amena: vx+1=¢>0, x=¢> —1

5 1 0 o 5t—5—3—t20
3+t t-1 (t+3)(-1)

x+1€[0;1)U[4; ) < x €[—1; 0)U[3; 0)

4t -8

— =20
t+3)t-1)

>0

& tel0;1)U[2; ).

Pemmm HepaBeHCTBO (2). 3ameHa: Jx+1=¢>0, x=1> -1

5 1 <0 5t—5—3—t<

& ———<
3+t t-1 (t+3)(t-1)
x+le(;4] < x €(0; 3].

x<0,

{x e[-1;0)U[3, »),
x>0,

{XG(O; 3],

OtBet: x e€[-1;0)U(0; 3].

4t -8

— <
(t+3)t-1)

& xe[-10)u(0;3]

>0

& te (2]

sinx =0



. y cos 2x +2sin’ x
6. Haiinute MHOXecTBO 3HaueHui pyHkuuu f(x) =log,

1—sin3x

-2
Pewenue. f(x)=log, COS 2x + 28I X =lo

1 —sin3x >1—sin3x

. 1
Oyukus ¢ =sin3x npuHuMaeT 3HaueHus ¢e€[-1;1]. Paccmorpum ¢dyHKIHIO z:l—,
—t
ornpeneneHHyo Ha noiayuHtepBane [—1;1). I'paduxom 3Toit GyHKIMEU sBIgeTcs runepdoa c

1
acumnroramMu (=1 u z=0. Oynkuusa z= 1 Ha mnpoMexyTtke [—1;1) HeorpaHuueHHO
—t
1
Bo3pacrtaer. TakuM o0pa3oM, MUHUMAJIbHOE 3HAUCHHUE Z PABHO 5 OHO JIOCTUTAETCS B TOUKE
1
t=-1,n ysxous z = T Ha npoMexyTke [—1;1) mpuHUMaeT Bce 3HAYEHUS U3 MPOMEKYTKA
—t

|:5, Ooj . CDYHKI_[I/IH y= 1Og2 Z Ha IPOMCIKYTKE ‘:E, Ooj BO3paCTaCT U IIPUHUMACT BCC 3HAYCHUA

1
U3 IIPOMEKYTKA {log2 E; ooj =[-1;0). Otet: E, = [-1; ).

7. bokosble ctopoHsl AB u CD Ttpaneuuun ABCD paBHbl 2 u 4, yriael A U D ocTpsle.
buccexktpucs! yriioB 4 u B Tpaneuuu nepecekarorcst B Touke M , a GuccekTpuchl yriaos C u
D — B touke N . [Inuna orpeska MN pasHa 5. Halinure nimubl ocHOoBaHuil BC u AD, ecnu
mowmans tpaneuun ABCD paBHa 415 .

Pewenue. TlpoBenem OuccexkTpucs! yrnmoB AM u BM yrnoB A u B COOTBETCTBEHHO.
Tak xak £A+ ZB =180°, 10 TpeyronbHuk ABM npsamoyroiabHbii, LAMB =90°. Ilycte L —
Touka nepecedeHuss BM c¢ ocHoBanuem AD . Torna TpeyroinbHUK ABL paBHOOEAPEHHBIH, Tak
Kak AM sBisercs OUCCeKTpUcoi U BbicoTOM, AB = AL =2. Ilyctb P — TOYKa NepecedeHus
ouccexktpucel CN ¢ ocHoBanuem AD. Torma, paccyxkaas aHAJIOTHYHO, IOJy4aeM, 4YTO
TpeyrosibHUK DCP paBHOOenpeHHbld, CD = DP=4. Touka L J1eXUT MEXIy TouKamMu A u
P, mockonbKy B MpOTUBHOM ciy4yae AL+ DP <6, ipu 3toM AL + DP>2MN =10 (yriel A u
D octpsie). Tak kak BM = ML ,a CN = NP, 10 MN — cpenuss nunus tpaneuuu BLPC .

Cpennsst nunaus Tpaneuun ABCD paBHa % + MN + % = 8. IlycTp BbICOTa Tpameuuu

J15

ABCD paBha h. Ilo ycnoButo umeeM S -, —8h =415, h:T. [Iycte BKu CS —

BBICOTHI Tpamenun ABCD. Torna AK =+/4-h’ :%, DS =~16—h*> =—=. Tlycts BC =x,

NSRBI



AD = AK +x+ DS =4+ x. C npyroit croponsl, AD = AL+2MN —x+ DP=16—x. Umeem
4+x=16—x = x=6.Urtak, BC =6, AD =4+ x=10. OtBer: 6 u 10.

8. Kakyio wnHauOonplryro IUIOMIAJb MOXET HMETh (urypa Ha TIUIOCKOCTH XV,
pacnosoXkeHHasi MEXKAYy OPSIMbIMU X =—3 U x =1 W OrpaHUYEHHAs] CHU3Y OCBIO X, & CBEPXY —

KacaTeIbHON K Tpaduky QyHKmuM y=x"+16 ¢ abcuuccoil X, TOUKM KacaHus, Jekareil B
npoMexyTke —3<x, <1?
2
Pewenue. y=x"+16, x =-3, x,=1.
YpaBHEHHE KacaTeIbHOM:
y=x5+16+2x,(x—x,), W Y
40 -

y:—x§+l6+2x0x.

Y :y(xl) :—x02 +16+2x, (—3);

/

Y =y(x2):—x§+16+2x0-1. Taxk kak

miny, =y, (x,)=-1+16-6=9>0;

miny, =, (x)=-9+16-6=1>0, '

nonyueHHas  ¢urypa —  Tpamenus,

TJI0IIAh KOTOPOH paBHA

S(x%)=0,5(»+,) (xz—xl)z(—x§+l6—2x0)4. S'(x,)=4(-2x,-2)=0, x,=-1.

max S(x,)=S(~1)=4(-1+16+2) =68

9. YkaxxuTe Bce 3HAUE€HUS d, MPU KOTOPBIX CUCTEMa YpaBHEHUH

2
y—4=a(x-2), |x|—j-}x = \/)_/ UMEET XOTsI Obl OIHO PEelIeHHE, U PEUIUTE €€ IPU KKIOM d .

Pewenue. OA3: x>0, y=>0.
B O/I3 BTOpOE ypaBHEHHE CUCTEMBI IPUHUMAET BUJI: Y = x\/)_/ .

_ a<0,
I. y=0, x=2—ﬂ=2a 4>0,0TCI0213|:

a a

a>?2.
II. y>0, y=x°, x>0; (x—Z)(x+2)=a(x—2). 1) x=2, y=4, aeR.
2) x+2=a, x=a—-2>0, a>2. Haiinennoe pemenne x=a—2, y=(a—2)" coBHamaer ¢

2

TpEBIAYINM, ecii 2=a—2, a=4. Urak, npn a € (2;4)U(4+0) x=a-2, y=(a-2)



)\ a
= ——
0 2 4 I12)
OTBerT: ae(—oo;O)U{4}, x,=2-4/a, y,=0;, x,=2, y, =4, ae[0;2], x=2, y=4;
ae(24)U(4+w0), x,=2—-4/a, y,=0; x,=2, y,=4 x;=a-2, y, :(a—2)2.

10. OcnoBanueM nupamuabl TABC ciayXUT TpeyroibHUK ABC , BC€ CTOPOHBI KOTOPOTO
paBHBI 3, a Bobicora nupaMubl, paBHas 1, coBmagaer ¢ OOKOBBIM pebpom 7A4. Haiinute
IUIOLIA/lb CEYEHUs MUPaMMJIbl INIOCKOCTHIO, KOTOpask IPOXOAUT Yepe3 LIEHTP ONUCAHHOW OKOJIO
nupamMuabl chepsl, napauienbHa Menuane AD OCHOBaHUS B 00pa3yeT C IUIOCKOCTHI0 OCHOBAHUS
yroa 60°.

Pewenue. lentp cdepbl O neXHUT Ha TNEPHEHIUKYISIPE K IJIOCKOCTH OCHOBaHUS,
IPOBEJEHHOM Yepe3 1eHTp ocHoBauus E; OF = AT/2. Paccrosuue ot Toukd E 10 JUHUK
MEPECEUCHHS] CEKYIIeH IUIOCKOCTU C IJIOCKOCThI0 ocHoBanus FEL =OFE-ctg/OLE . Bo Bcex
BApUAHTax YCJIOBUS Moa00panbl Tak, uto EL = AB/6, T.e., umHa EL paBHAa PacCTOSHHIO OT

TOYKM E 710 npssMoil MP, a TOrja JUHHUS NEPECEYEHUs CEKYLIEH IIOCKOCTH C IIOCKOCTHIO

ocHoBaHusi ectb MP , npuuem MP|| AD. Tlposenem ON || AD, N € TA, TN = AN . Tak kak
ON || MP, ON nexurt B cexyiei miockoctu. [Iponomkum MP 1o nepecedeHus c npssmoit AC
B Touke F ,3areM FN — 1o nepeceduenus ¢ peobpom 7C B Touke Q. Yersipexyronbuuk MNQOP
— uckomoe ceuenue. s onpenenenns nonoxenust Touku Q nposeaem AG || NQ, GeTC ; u3
TN = AN cnenyer TQ=0G. Tak kak AF =AM =1/3AC, QG =1/3CG. CnenosarenbHo,
T Q:I/ 5TC u AH :1/ SAC, tne H — mpoekuus () Ha MIOCKOCTh OCHOBaHHA. O003HAUUM
AB=a, TA=h. U3 nopobus FN:FQ=AN:HQ nonyaunm FN:FQ=(1/2h):(4/5h)=5:8.
[ycts AK 1 FM , torma NK L FM . U3 FK = KM =1/2MP cnenyer FM =1/2 FP . Tlnoumans

Tpeyronshuka FNM S, cocrasmser (5/8)-(1/2)=5/16 mnomamm tpeyromsuuka FOP

S,rop» CNEIOBATENBHO, IUIOMAMb CeueHHs S, =11/5 S, . Tak kax AK =PD=1/6a,
FM =23 AK =a\3/3 u NK = AK* + AN* = \/(a/6)2 +(h2) = Na® +9n’ [,
\/aZ +94° B a\/a2 +9h* uS _ llaNa® +9h*

1 a
S = —- =
AFNM 7 \/g 6 12% MNQP 60\/§

Pemenne c IIOMOIIBIO MPOCKTHPOBAHUA CCUYCHHA Ha OCHOBAHHE NMHPAMHIBI. HJ'IOHIa)II)

MMPOCKIHNU CCUCHUA



21 42 11 11V3 a2
Sune = Saasc ~Sasup ~Sacur =(1_§'§_§'EJSAABC =ESAABC =Wa
AK a
cos Z/NKA = VK = \/a2+9h2 s Sumor = Syunp/c0s ZNKA. Otser: S, = 11«/5/30
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