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11 kiaace

Bapuant Ne 2

1. ITo mocce B 0IHOM HaIpPaBJIEHUU C TIOCTOSIHHON CKOPOCTBIO Yepe3 paBHbIC MHTEPBAJIbl BPEMEHU UAYT
06e3 octaHOBOK aBTOOyChl. OJMH YENOBEK MPONIEN MO Imocce 4 KM, W 3a 3TO Bpemsl ero 0OOorHaiu
6 aBTOOYCOB. B Apyroii pas oH mpoien 7 KM U 3a 3T0 BpeMs ero oborHanmm 8 aBTo0ycoB. B Tpetuii pa3 on
npomien 17 km. CKolIbKO aBTOOYCOB TIPH 3TOM MOTJIO ero o0orHaTh? (Bce Tpu pasa 4emoBek miel ¢ O JHOM
U TOM K€ CKOpPOCTHI0.) B 0TBeT HanuImTe CymMMy BCEX BO3MOXKHBIX PEIICHUH. (5 6amnoB)
2. CKOIIbKO pelIeHU UMEeeT CUCTeMa YpaBHEHUN
y =4@1-[1-|x-2|),
z=4(1-fl-y-2|),
u=4@1-f1-|z-2|),
X=4(1-fl-|u-2])?
( | b (5 6amoB)
3. UsBectHO, 9TO0 X1 + 2 X5 + 3x3 + -+ nx,, = 10,rae x; = 0 npuwbeix k =1,2,...,n. Kakoe
HauOOJIbIIIee 3HAYCHUE MOKET IPUHUMATH BEJTUYHHA
2X1% + 6x3x3 + 12x3%, + -+ + (N2 —N)xpp_1 2,7 (6 6as1oB)
4. NMeroTca Mo J1Ba OJMHAKOBBIX TPEYTOJbHBIX CTEKJIa 9 LBETOB CO BceMH cTOopoHamu mo 50 cm.
CkonpKUMHU c1oco0aMu MOYKHO BCTaBUTH 4 CTEKJIa B TPEYTOJIbHYIO paMy CO CTOPOHAMHU 10 1 M Tak, 4YTOObI
CTEKIIA, UMEIOIIHNE OOIYI0 CTOPOHY, PA3TUYAIUCh LIBETOM? (12 6amnoB)

5. C kakum octaTkoM uncio 12345678 B crenenu 456 nenurcsiva 11 ? (12 6amnoB)

AABC y:0,.25(x2 +6x+1)
6. CTOpOHBI TPEYTOJIbHUKA JeKaT Ha KacaTelbHbIX K rpauKy QyHKIMH ;
ABC U3 HUX NPOXOIAT YE€PE3 TOUKY (_ o ), a TOUKa KaCaHus rpa(bI/IKa C TpeTBeﬁ KacaTeJIbHOU JTEKUT

Ha CTOpOHE BC. Kakyro HauboIbIIyIO MII0MIA b MOKET UMETh AABC (12 6anmnoB)

7. Memuana BD Ttpeyrombuuka ABC pasna V 785. UYepes BepumHy B mnposenena mnpsmas,
nepreHauKyispHas cropone AB. Ha stoit mpsimoit nexur touka O, £ZBOC =90°. OKpyXHOCTb C
neHTpoM B Touke O, mpoxopnsmas yepe3 Touky A, nepecekaer npsmyto BO B Toukax M u N. Haiinurte

wiomaas Tpeyronsauka OAC, ecnu MC =10v17, tanreHc yria CAB paBeH 7/ S. (16 6annoB)

a 0
8. [Ipu kaKkOM MaKCUMaJIbHOM 3HAYCHUH TTapaMeTpa ( ) YpaBHEHUE

(cosx+a)’ —(cos’ x+a’') = ga(cos2 X+acosx+a’)?

. 0:2r .
HUMECT 60.]166 ,Z[ByX KOpHCI/I Ha I/IHTCpBaJ'Ie ( ! ) ‘7 HaI/II[I/ITC KOpHI/I ypaBHeHI/IH HpI/I YKaSaHHOM 3HA4YCHHUHU
napameTpa. B oTBeTe 3anuinuTe cyMMy MOTy4eHHBIX KOpHEH ypaBHeHUsL, Aenennyo Ha 7. (16 6aios)

9. OcnoBanuem nupamusl SABC cinyxut paBHoOepeHHbIN TpeyroabHuk ABC, npuuem AB=BC = 9,

AC =12 Byicoroii nupamuasl SABC sBisercs orpesok SO, rae O — Touka nepecedyeHus: MpsSMOi,
npoxojsmie uepe3 BepmmHy B mapamrensro ctopone AC, u mpsmoi, mpoxomsmeir uepes C
nepreHaukymsipHo ctopone AC. PaccrosiHre oT eHTpa BnucaHHo# B TpeyroidsHUK ABC okpykKHOCTH 10

IUIOCKOCTH, cojiepKaieii 0okoByto rpanb BSC, paBHO 4\/5/ 5. Haiinute kBampar o0beMa mupamubl
SABC. (16 6anoB)



Pemenne BapunanTa Ne 2

1. Ilo mocce B 0IHOM HaIIpaBJIEHUHU C IIOCTOSIHHON CKOPOCTBIO YEpPE3 pAaBHbIE UHTEPBAJIbI BPEMEHU UAYT
6e3 octaHOBOK aBTOOyChl. OAMH YeNoBEK MHpOIIEeN MO Iocce 4 KM, M 3a 3TO Bpemsl ero oOOorHamu
6 aBTOOYCOB. B npyroii pa3 oH mpormen 7 KM U 3a 3TO Bpems ero oborHanmu § aBTo0ycoB. B Tperwii pa3 on
npomen 17 kM. CKoIbKO aBTOOYCOB ITPH 3TOM MOTJIO ero ooorHats? (Bce Tpu pa3a denoBek 1miesn ¢ oTHOH
U TOM K€ CKOPOCTHI0.) B 0TBET HanuImTe CyMMY BCEX BO3MOKHBIX PELLICHUM. (5 GayoB)
Pemenue. [Iycts T — uHTEpBasIbl BpeMEHH, Yepe3 KOTOPHIE UIYT aBTOOYCHI.

15T <4, TT>4 = ;<T£g

2)TT <7, 9T>7 = g<T£1
:>Z<T Sﬂ
9 5

(n=DT <17<(n+1)T :>%I_—7—1< ns%l_—7+1:>

E—132—1<n§£+1<@+1:>
4 T T 7

20,25<n<22$:>n:21; 22

Ortaer: 43.
2. CKOJIBKO pelIeHUH UMEeeT CUCTEMAa ypaBHEHHUN

y =4(1-[1-|x-2|),
z=4(1-[1-]y-2|),
u=4(1-1-]z-2])
X=4(1-fl—|u-2[)?

(5 Gannos)
Pemenne.
f(x)=41-[1-|x-2
Paccmotpum QyHKIMIO (x) ( | |)
Torza cucrema SKBUBaJI€HTHA CIEAYIOLIEH
y=f(x), S [\
."‘f‘ ‘\"\. J.”‘ / .‘I"".
u=f(2), oo )
x = f(u).
KonnvecTBo pemennii 5Toi CUCTEMBI 7 1' 2 s 4
COBMAZAeT C KOJMUYECTBOM PpA3MYHBIX PpEIICHUH ypaBHEHHS |
= <
x=T(T(f(f(x). Eem X~ 4, TO PEIICHUH YypaBHEHUE HE HMMEET, IOCKOJIbKY f(x)=4. [Ipn

Xe (_OO’ 0] YHKIO WA f (X) BO3pacTacT, nu f (X) < XI[J'IH X< O CHCI[OBB.TGJIBHO,
FF)) < F(X)<x<0= f(F(f(X))< fF(f(x)<f(x)<x<0=

FCECECE00)) < T(F (T (X)) < F(F (X)) < F(x) <x<0, FCECECEO)) =X

AMEET PEUIEHUN TIPU x<0. PaccmoTrpum 310 ypaBHEHHME IpU Xe [0; 4]' I'padux GyHKIIHN y= f (X)

ypaBHEHHE



uMmeeT nBa nepexona ot 0 g0 4 u oOpaTHO, ypaBHEHUE

=1(x) Oyzner umets 4 pemenus. ['papux
= f(f(x))
byHKIHHA y

. : !
0 1 3 f-;
l |
||" X |
x = f(f(x)) )
umeet § nepexonoB ot 0 10 4 u 0OpaTHO, ypaBHEHHUE Oyzner umetsb 16 pemenuii. ['papuk
pymag Y= T (F(FOO)

umeeT 32 nepexona ot 0 1o 4 u oOpaTHO, ypaBHEHHE x=T(T(f(x))
Oyznet umets 64 peIJ_IeHI/I}I
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Tpadmk dymcumn Y — f(f(f(f(x))))

umeeT 128 mepexomoB ot 0 mo 4 u obpaTHO, ypaBHEHHE
x=T(T(1(1(x))) Oyzner umeth 256 perieHui
OrtBer: 256.

3. UsBectHO, YTO X1 + 2 x5 + 3x3 + -+ nx, = 10,rae x; = 0 npuwobeix k =1,2,..,n. Kakoe
HanOOJIbIlIEE 3HAUECHNE MOKET IIPUHHUMATL BCJIMYHHA

2X1%; + 6x3x3 + 12x3%, + -+ + (N2 —N)xp_1 Xy, (6 6am1oB)
Pemenne.

2X1X; + 6x3x3 + 12x3%, + -+ + (N2 —N)xp_1 Xy <
< (x; + 3x3 +5x5 + - )(2x, + 4x4 + 6x5 + ---) = ab, a+b =10,

2x1%; + 6x3x3 + 12x3%, + -+ (N2 —N)xp_1x, < a(10 — a) = 10a — a? < 25
3HavyeHne 25 mocTUraeTcs, HanpuMmep, pu x; = 2x, = 5,x, = 0,k = 3,4,5
OrtBet: 25.



4. Vmerorcs 1Mo JBa OJAMHAKOBBIX TPEYTrOJNBHBIX CTEKJIa 9 IBETOB cO BCeMH cTopoHamu 1o 50 cwm.
CKOJIBKMMH CTIOCOOaMU MOKHO BCTABUTH 4 CTEKJIa B TPEYTOJIBHYIO paMy CO CTOPOHAMH 1O 1 M Tak, 4TOObI
CTEKIIA, UMEIOIIHE OOIIYI0 CTOPOHY, PA3TUYAIUCh [IBETOM? (12 6ammoB)
Pemenue.

L{BeT HEeHTPAIBHOTO CTEKJIa MOXHO BBIOpaTh 9 criocodamu. Kaxkaoe U3 Tpex YrioBbIX CTEKOI (COCETHUX C
LIEHTPANBbHBIM, HO He IPAHHMYANIUX JAPYT ¢ APYroM) MOXKHO BHIOpaTh 8 crmocobamu. Mrtoro 9*83 = 4608
crioco6oB. Ho Hy»HO HCKIIOUUTh 9*8 = 72 ciryyasi, KOrjia BCe TPU YIJIOBBIX CTEKJIa OJHOTO L[BETA.
OrtBet: 4536.

5. C kakum octaTkoM uncio 12345678 B crenenu 456 nenurcs Ha 117 (12 6amnoB)

Penienne.
12345678 = -1 4+2—-3+4—-5+6—T+8 =4 (mod 11): 49 =1024=-1+0-24+4=1 (mod11);
N =496 — 459141 _ 10249 .4 = 4 (mod 11).

OTtBer: 4.

y :0,25(x2 +6X +1)

6. CTOpOHBI TPEYTroJIbHUKA AABC jesar na kacatenmsHbix K rpaduKy QyHKIUU

JIB€ U3 HUX MPOXOJAT Yepe3 TOUKY (_ a ), a TOYKa KacaHus rpaduka ¢ TpeTheil KacaTeJbHOM JIeKUT
Ha CTOpOHE BC . Kakyro Han0o01b111yI0 MII0111aJb MOXKET UMETh AABC 5 (12 6annos)
Pemenue.

— 2 .
y_0,25(x +6x+l); A(—L—Z) y
VYpaBHeHHe KacaTelnbHOU K rpaduKy QyHKIUU: /
y=1x2 3y L %3 (x—%o)

47° 72704 2 0 /

, UIIN /

= + - X
44 2 7
HJ’IH KaCaTCJIbHBIX, ITPOXOAAIIUX YCPE3 TOUKY A,

o 1.1 x%+3 /
? 4XO+4 2 Orcrona \ /
xo=[l’ \ O

—3. VpaBHeHUsI /‘J B y
KacaTelbHBIX, MPOXOAAIMX Yepe3 Touky A: 1) -1 :

X5 +2% —3=0

y:_2; 2). y=2x Ypaprenne npsivoii CB': - C A
1, 1 X, +3
y=—ZX +=+—-X
4 4 2 , /
rie ** — aBerueca TOUKH KacaHUs ¢ rpaduxom
GbyHKIHN. /
. __ -1 1
B Touke C¥eixe) Ye= 2.
2
1, 1 x+3 ~ x2-9 %3
2=—X+=+ 5 “Xe XC_4(x 13) 2= >
Tornma 4 4 . Otcrona *



— 2_
x*+—+x 3-xB=2xB a 1x _x-t, %+l

. i —. _—, X — _ _
B Touke B(Xsi¥s) "2 4 2 2 4 ) Y =2Xg =X +1

[Tnomane Tpeyronbuuka ABC paBHa
1 X, —3 1 2
Saec =05 (Xa =) (Yo —Ya) =5 | 1=~ -(x*+1+2)=z(3—2x*—x*)zS(x*)

$'(x)=0,25(2-2x)=0 X, =-1 maxSygc =S(-1)=0,25-(3+2-1)=1

npu
OTtBer: 1.

7. Memnana BD Ttpeyronmpauka ABC paBHa V785. Yepes BepmmHy B mnpomenena mpsimas,

— O
neprneHauKyisipHas cropone AB. Ha stoit npsmoii nexut touka O, ZBOC =90°. OKpyXHOCTb C
neHtpoM B Touke O, mpoxopnsmas yepe3 Touky A, mepecekaer npsmyo BO B Toukax M u N. Haiinure

wiomazas TpeyroasHuka OAC, ecnu MC =10v17, tanreHc yria CAB pasen 7/ S.

Pemenne. & =BD=+785, b=MC =104/17, a=ZCAB, tga =7/9.
B tpeyronsauke ABC umeem

2AB? + 2BC? = 4BD? + AC?,
AC =[2(AB? + BC?) —4a?,
AB? + BC? = AO? —BO? +BC? =

— AO2+0C2 =h?, AC =+/2b2 —4a2 =+/260.

tga:7/9:>cosa:9/\/130,

(16 6ammoB)

PC | AB, PC =BO, AP = ACcosa =92, CP =7+/2.Q =(BD) n (OC),
AB=CQ=x+9/2,CO=BP =%, BQ>=B0?+0Q?, 4a®=2-7%+(2x+92)?,

3140 =98+ (2x+9/2)?, x=151/2,CO =15/2. S, =BO-CO/2=105.
Otser: 105.

a (a=0)
8. [Ipu kaKkOM MaKCUMaJIbHOM 3HAYCHUH TTapaMeTpa yYpaBHEHHUE

(cosx+a)’ —(cos’ x+a') = ga(cos2 X+acosx+a’)?

. 0:2r .

uMeeT OoJiee IByX KOpHEH Ha HHTepBaje ( ! ) ? HaliguTe KOpHU ypaBHEHUS IPU YKa3aHHOM 3HAYEHUU
napamerpa. B oTBeTe 3amuinnTe CyMMy MOJTYYEHHBIX KOPHEH ypaBHEHUS, JAeIeHHy0 Ha 77 (16 6amnoB)
Pemrenne.

[IpeoOpa3zyeM BeipaxeHue



(y+a) —(y'+a")=(y+a)(y® +6y°a+15y*a® +20y’a® +15y°a’ + 6ya° +a° —
_yorya—yta? +yia® — ylat + ya® —ad) =

=(y+a)(7ay’ +14y‘a® + 21y’a’ +14y’a* + 7ya°) =

=7ay(y+a)(y* +2y’a+3y’a® +2ya’ +a’) =7ay(y +a)(y’ + ay + a°)?

Yy = COS X

CI[CJ'I&CM Y UCXOAHOM YpaBHCHUU 3aMCHY , TOraa UCXOJHOEC YPaBHCHHUEC ITPUMET BU

7ay(y+a)(y’ +ay +a°)’ =Za(y2 +ay+a’)’ = y(y+a) _1

2 2 501041
2y2 +2ay -1=0. JIMICKpUMHHAHT ypaBHCHUS D/4=a"+2>0 , CJEIOBATCIIbHO YPaBHCHHE
_—at+at+2
BCCra UMECT JIBa KOPHs PA3HBIX 3HAKOB y - 2 .
_K—a—\/a2 2 4. —a++a’+2 <1
HpOBepI/IM BBIIIOJIHCHUC HCPABCHCTB! 2 2 .

_ _«/ 2 2—-a>0 a<?
a-va +22—1:>2—a2\/a2+2 :>{ :>{ aS1

2 2 =
2 a“-—4a+4>a°+2 a<i/2 2

_ [52 2+a>0 a>-2
a+ za +2§1 —2+a>+a’+2 :>{ :>{ :>a2—1

a’+4a+4>a’+2 a>-1/2 2

CrnenoBaTenbHO, KOTJIa MapaMeTp @ paccMaTpuBaeTcs Ha oTpeske [-1/2, 1/2] ypaBHeHHUE OTHOCHUTEIBHO

(0;27)
KOCHHYCa HMMeeT 2 pa3IuYHbIX KOpHA (pasHbIX 3HaKoB). [Ipu sToM Ha HHTEpBaje Oyner

ae(-1/2:1/2)

HaXO0aUTHCA 4 KOpH4, €CJIN

—a—+a*+2 —a++a*+2
X = 27 —arccos( ), X = arccos ( ),
2 2
—a—+a’+2 —a++at+2
X = arccos( ), X =27 —arccos ( )
2 2
T o
X=7m, X=—, X=—
IIpu a=1/2 TOJIBKO TpHU KOpHS JIEKAaT B YKa3aHHOM HHTEpBaje 3 3 . Ilpn

3HAYCHMSIX TMapameTrpa Oonbine 1/2 CyIIecTBYeT TOJIBKO KOCHHYC, MPUHHMAIONIUN TOJIOKHUTEIbHbBIS
3HAUEHUS, ¥ HUCXOJHOE ypaBHEHHE OyaeT MMeTh He Ooliee ABYX KOpHEH. 3HA4MT, YCIOBHIO 3aJauu

Y/IOBIETBOPAET TONBKO & = 1/2 . CyMMa noJsy4eHHBIX KOpHEU 3.
OrtBer: 3.

9. OcnoBanuem nupamuasl SABC cinyxut paBHoOepeHHbIN TpeyroabHuk ABC, npuuem AB=BC = 9,

AC =12 Byicoroii nupamuasl SABC sBisercs orpe3ok SO, rae O — Touka mepecedyeHus: MpsSMOi,
npoxoasamie uepe3 BepmuHy B mapamnensHo ctopone AC, u mpsmoi, mpoxoasamei uepes C
neprieHauKyIsipao ctopone AC. PaccrosiHre oT ieHTpa BiMcaHHo# B TpeyrodbHUK ABC okpykHOCTH 10

IJIOCKOCTH, cojepikamieii 0okoByro rpanb BSC, paBHO 4\/5/ 5. Hatigure kBagpar oObeMa MHpaMUIBI
SABC. (16 6amnoB)

Penrenne.

b=AB=BC=9 a=AC=12



PaccrosiHue OT LIEeHTpa BIMCAHHOW B TPEYTOJIbHUK
ABC OKpyXHOCTH 10 TUIOCKOCTH, COJIep KaIIeH
ookoByto rpanb BSC o603naunm d.

d=GN d=45/5.

B npsmoyronasHoMm Tpeyronasauke BOC:

2
_a Co-= bZ—(E],
BO—21 BC:b, 2

_ BO-OC av4b*-a?

BC 4b

OL

KL=r, rae I — paauyc BOHCaHHOM B TpeyroibHuk ABC
OKPY>KHOCTH.

¢~ %S _ av4b* - a’
Pec 2(@+2b)
_, ON_OoL _ jy_dOL_d-(a+2n)
AOLN ~ AOKG d KL KL 2b

SO=h, ON+h*+0OL?=h-OL,
ON-OL _d(a+2b) ay4b®-a’ 1

h = —_— )
JOL? —~ON? 2b 4b \/a2(4b2 ~a’) d?(a+2b)?
16b? 4b°
He ad(a+ 2b)v/4b® —a’ B a’d(a+ 2b)(4b* —a?) _ 245
2b,[a? (407 - ) - 4d”(a + 20)" e 24b, 2’ (4% -2 ) - 4d*(a + 20)° ’
V? =2880.
OTtBet: 2880.



