Onumnuada wkonbHukob ‘oz & dydyuliee”
9 knacc
Bapuant Nel

Nel: (15 6annoB). PemmnTe HepaBeHCTBO:

3\/(2x—3)2+i/Vx3—x+Vx—x2—x3+3x—2S9—6x

PeweHwne:

6 4
3J(2x—3)2+ Va3 —x+Vx—x2—x34+3x—2<9-6x &

0< 3|2x—3|+i/\/x3—x+4\/x—x2—x3+3x—2 <9-6x=>(3-2x)=>0=
|2x — 3| = 3 — 2x. Toraa 3TO HEepPaBEHCTBO&

9-6x+VVX® —x+ VX —x2 —x3+3x—2<9—6x &
V3 4/ 2 _ 43

X =x+Vx—x*—x>+3x—-2<0¢s
i/\/x3—x+4\/x—x2—x3+3x—2=O,zmﬂpemeﬂnﬂaToroypaBHeHHH

x3—-x>0 —1<x<0Ul1<x<+4ow
A0/1KHbI BbIMOMHATbLCA yCI'IOBVIﬂ:

x—x2>0 0<x<1
x=0
1.|_|OLI,CTE,\ BMM 3TN 3HAYE€HUA B YpaBHEHUE. x=1—peu.|eHv1e.
X =
Oteet: 1
Kputepun.
bannbi
15 OO60CHOBaHHOE U TPAMOTHO BBITIOJIHEHHOE PEIICHUE 3a/1a4H.
12 [Ipu BepHOM 1 000CHOBAaHHOM XOJI€ PEIIEHUsI UMeeTCs apupMeTHIecKast onroka
WIN pelIeHne HeI0CTaTOYHO 00OOCHOBAHO.
4 Bepno Hauarto pernrenue 3amaun (HEpaBEHCTBO CBEJICHO K YPaBHEHHUIO),
JanbHelIee peleHre HEBEpHO WM OTCYTCTBYET.
0 PelweHne He COOTBETCTBYET BblllenepeymncieHHbIM TPe6oBaHUAM.

Ne2: (15 6amno). Bue npsimoyronsroro tpeyroyibhrka ABC Ha ero katetax AC u
BC noctpoensr kBampatst ACDE u BCFG. Ilpogomxenue meamanst CM
tpeyroabauka ABC nepecekaet npsimyto DF B Touke N. Halinute ninnHy otpeska
CN, ecnu qvHBI KaTETOB paBHHI 1 u 4.

PeweHue (nepsbiit cnocob)

BeBegem cuctemy KoopAanHaT ¢ Ha4yanom B TouKe C, ocbto abeumcc CA u ocbio
opauHat CB. Toraa A(1,0), B (0,4), D(0,-1), F(-4,0), n Touka N(xq,y)- nexur Ha
nepeceveHnmn npambix (CM) u (FD). U3 AACM cnepyert, uto tgZMCA =




4 =ypasHeHne npamoit (CM) ectb y = 4x. NycTb ypaBHeHne npamoit (FD): y =
kx + b. Vi3 AFCD cneayer, uto k=- % b=-1n (FD): y = — ix —1.

YA
4 Y =4x
M
\F C 1 >
A X
N D\
Y =-1-x/4

KoopanHaTbl ToukM N A0/1XKHbI YA0BNETBOPATL CAeAYIOLWEN cucTeME:

4
Yo =4x9 |*0o = 777
Youm1-X2 16~ N = \[xé + (4%0)2 = V17|x,|
Yo="77
. 4
V17
Oraer L
TBET: =
PeweHue (BTOpOI cNocob)
G
M
F A




ADCF =AACB (no aBym ctopoHam u yrny mexagy Humu). Nycte ZBAC = 4.
Torpa ZFDC = . MNo cBolicTBY MeanaHbl NPAMOYrO/IbHOIO TPEYrobHUKa,
CM=AM=BM = TtpeyronbHnk AMC — pasHobegpeHHbii = LMAC = ZMCA.
Z/FCN = Z/MCA (kak BeptukanbHble) = LFCN = ZMAC = ZBAC = 3. T.k.
ZFCD=90°, To ZNCD =90°— f. Toraa no Teopeme 0 CyMMe yr/n108

TpeyronbHuka (NCD) ZCND =90°, 1.e. CN — BblcOTa NPAMOYro/IbHOro
FC-CD_ 14 4

DF 12,42 17

TpeyronbHuka FCD = CN =

Orser: i
J17
Kpurepumn:
bannbl Kputepun BbicTaBneHuA

15 O60CHOBaHHO MOYYEH NPABUJIbHbIN OTBET.

12 [Ipu npaBuILHOM OTBETE €CTh 3aMEYaHHUs K YETKOCTH €T0 U3JIOKECHUS U
000CHOBAHHS WIN PEHICHUE COICPKUT apUPMETHIECKYIO ONTHOKY.

6 BepHO NOCTPOEH PUCYHOK U HalZEeHbl KOOPAMHATbI O4HON U3 ToYeK (Npwu
AHANUTUYECKOM peLUeHMn) AN [O0Ka3aHOo, YTO NpoAo /I KeHne meanaHbl CM
nepneHaukynapHo npamom DF (CN — BbicoTa TpeyronbHuka DCF).

0 PelweHne He COOTBETCTBYET BbillenepeymncieHHbIM TpeboBaHMAM.

Ne3: (15 6amnoB). llkonpHuK MIBaHOB NMPOTUIBIBAET HA TIIOTY IMMYTh MEKTy TOPOJIaMU

A u B 3a 15 yacoB. Ha MmoTOpHOI1 10/1K€ BMECTE C TANIOM OH MPOILIBIBAET BECH MYTh
ot A 1o B u o6paTHO HEe MeHee YeM 3a 8 yacoB. TOYHO Takoe K€ MyTelIeCTBHE, HO
BMecTe ¢ aenymkoit (ot A 1o B u oOpaTtHO) 3aHMMaeT 1o BpemeHu He Ooiiee 20
4acoB, IPU ATOM COOCTBEHHAs! CKOPOCTh JIOJIKU MPHU yIpaBiIeHUH aeayikoi Ha 50%
MeHbIIIe, yeM y manbl. CKOJIBKO YacOB IMIKOJLHUK BMECTE C JICIYIIKOM IJIBIBYT Ha
MOTOPHOM JIoAKe OoT ropoaa A mo ropoma B ?

Pemienne:

[Tycts S - paccrosinue mexay ropogamu A u B, V - cCKOpoCTh TeueHUs pEKU U
mioTa, U - coOCTBEHHAs! CKOPOCTh JIOJIKH MpH yrnpasieHuu namnoi. Toraa
COOCTBEHHAasi CKOPOCTb JIOJKHU IIPH yIpaBiieHuH aenymkoit pasHa 0,50 . CornmacHo
YCIIOBHIO 33J]a4M [T0JIy4aeM CUCTEMY:




S

§=15 =15
v v
S LS g o s 1w 1oV g -
u+v u-v Uu+v u-v
S .S v v o
0,5u+v 0,5u-v 0,5u+v 0,5u-v
—=15
u15 +u15 >3
-—+1 =-1
v v
5, 35 o
05—+1 05-—-1
LV v

u
CI[GJIE[GM 3aMCHY — = X U pCIIMM CUCTEMY HCPaBCHCTB OTHOCHUTEIIBHO X, B
\'

, u
IpolLecce PEHIeHUs YUTEM, 4To X =— >1:
v

5 15 g 30x>8(x* -1}
x+1 X—1 4x* -15x—-4<0

& 2 &
15 15 30-1x<20.[[ 1] -1 {XZ—BX—420
0,5x+1 0,5x-1

u
& X =4, cnenoBareiabHo —=4.
Vv

[[IxoMbHUK BMECTE C JEYIIKOM IIBIBYT HA MOTOPHOM JIOJIKE OT ropoja A 10

S S 15§51
ropona B 3a Bpems —.—=—:15=5
05u+v 0,5-4v+v "3 3 v 3

OTtBer: 5.



bajbl KpuTtepun BoicTaBjIeHUs

15 OO6G0CHOBAHHO TOJTYY€H MPABWIbHBIN OTBET

12 ITpu 060CHOBaHHOM PEIIEHUH OTBET OTINYACTCS OT MPABHILHOTO U3-3a
apu(PMETHICCKON OIMMOKH WIIM TPH IPABUILHOM OTBETE HMECIOTCS
HEIOCTAaTKU 00OCHOBAHUSA

3) BepHo cocraBieHa MoOIenp 3amadd M UMEIOTCA  HEKOTOPBIE
MPOJBHKEHUSI B PEIICHUU

0 Pemienne He COOTBETCTBYET HM OJHOMY U3 BBINICIEPEUUCICHHBIX
YCIIOBUU

Ned: (15 6amiaoB). Mpu KaKMX 3HAYEHUAX NAapameTpa a ypaBHEHUe
x* —2ax+a’ +1
X—a

+X* —6X+ 7 =0umeeT xoTa 6bl O4HO pelleHne?

Pemenmue:

[IpeoOpazyem BbIpakeHHE MOJ] 3HAKOM MOIYJIS:

2
Xx—a) +1
(x=a) +1 e exs7-0,
X—a
1 2
X—a+——-+X —-6x+7=0,
X—a
1 2
X—a+—|=—X"+6x-7.
X—a

[To HepaBencTBy Ko cymma 1ByX B3auMHO OOpaTHBIX MOJIOKHUTEIbHBIX YACE
Bceraa OoJbllie UM paBHA 2, @ OTPULATENbHBIX — MEHbIILIE UJIU paBHA —2,

X—a+

CJIEIOBATEIBHO JIEBAsl YACTh PABEHCTBA > 2, 4T0OBI PAaBEHCTBO OBLIO

X—a
BEPHBIM HEOOXOMMO, YTOOBI U MpaBasi 4acTh ypaBHEHUs ObLIa OOJIbIIE WM PaBHA

2.

X2 +6x-7>2 < (x-3)'<0 & x=3.

PaBeHCTBO BO3MOXKHO TOJILKO MPU X = 3, MOACTABUM 3TO 3HAYEHUE B UCXOHOE
ypaBHEHHUE.

_a2—6a+10_2
a’-6a+10 3-a B a’—6a+10=6-2a
— |-2=0 & S &
3-a a2—6a+10__2 a’—-6a+10=2a-6
. 3-a B




a’—4a+4=0 a=2
= .
a’-8a+16=0 a=4

OtBer: a=2 nam a=4.

Bajuibl KpuTtepun BoicTaBIeHHS
15 OO60CHOBAHHO MOJIYYEH MPABUIIbHBIN OTBET
12 [Ipy 060CHOBAHHOM PEILIEHUHU OTBET OTINYAETCS OT MPABUIIBHOTO U3-3a
apu(pMETHIECKON OIMMOKK WM TIPH TPABUILHOM OTBETE HMEIOTCS
HEJO0CTaTKH 00OCHOBAHUS
3) BepHo Hauaro pelnieHre 3a1a4u, NOJy4YeHbl HEKOTOPBIE
IPOMEKYTOUYHBIE Pe3yJIbTaThl, ajdbHEHIIIee pelIeHue HEBEPHO UITU
OTCYTCTBYET.
0 Pemienne He COOTBETCTBYET HU OJHOMY W3 BBIIIEMEPEUUCICHHBIX
YCIIOBUU
NeS: (20 OamnmoB). OKpyKHOCTh, BHHMCaHHasi B TpeyrosbHUK ABC, kacaercs

ctopoHbl AB B Touke M, a ctoponsl AC — B Touke K. Ha cropone AB BbiOupaercs
touka N Tak, uto orpe3ok MK nemut orpe3ok CN nonosam. Halinure mimny
orpe3ka AN, eciu AB = 8,AC = 7,BC = 6.

Pemenue (nepsolii cnocod)

[IpoBenem kacaTelbHYIO K JAaHHON OKpY>XKHOCTU uepe3 Touky N. Ona nepeceder AC B Touke P.
YersipexyronbHuKk BNPC — onucaHHBIN OKOJIO TaHHON OKPYKHOCTH.

ITo cBolicTBY omnmcaHHOro 4erblpexyroiapHuka: orpe3ku MK,CN,BP v HD mnepecekaroTcs B
oxuoii touke E (Teopema bpuaniiona), ciegoBaTensHo, quaronans B P yetsipexyroiabaika BNPC
JIEJIAT €r0 BTOPYIO TUAroHaib I0I0JIaM.

Ilycte «£BEC = a, torna «<NEP = a, «/BEN = ~ACEP = 180° — a. Tak kax COS(1800 -
a) = —cosa, To o TeopeMe KOCHHYCOB:

BC? = CE* + BE?> — 2CE - BE - cosa, PC? = CE? + PE? + 2CE - PE - cosa,

BN? = NE? + BE? + 2NE - BE - cosa, PN? = NE? + PE? — 2NE - PE - cosa.




ITo cBolicTBY onucanHoro yerbipexyroiapiuka: BC + PN = BN + PCu CE = NE =>

VCE? + BE? — 2CE - BE - cosa + VCE? + PE2 — 2CE - PE - cosa =

VCE? + BE? + 2CE - BE - cosa + VCE? + PE? + 2CE - PE - cosa .

OueBUAHO, YTO PABEHCTBO BO3MOKHO TOJIBKO npu cosa = 0. JleiicTBUTENBHO, €ClIU cOSA >
0, To neBas ero yacTh MEHbHE TIPaBoi U Ha000poT npu cosa < 0. CnenoBarensHo, BP L CN, T.
e. BP —  cepenuHHbIl nepneHaukynsp kK otpe3sky CN. HWrak tpeyronpHuk BCN —
paBHOOEIPEHHBIN.

BC =BN => AN =AB—-BN =AB—-BC=8—-6 = 2.
OtBer: 2.

PeweHue (BTOPOI CNOCO6)

AK CP NM
KC PN MA

Torga AM = X (KaKk aBe KacaTe/ibHble U3 04HOM TOYKK). T.K. MO YyCAOBUIO %zl,

Mo Teopeme MeHenaa (AACN, cekywaa KM) =1. Nyctb AK =X.

0 —==—, = NM = KC. Cniefi0BaTebHO, AOCTATOMHO HaliTh X
KC NM
21
21 21 o 21 o 21 )1
Sagc =VP-(P—AB)-(p-AC)-(p-BC) = | (5-8)- (5= 7)-(5—6) = ~+15.
= 21\/13_21 B /15
SABC_pr = T—?‘r = r—T_



Mo Teopeme KOCUHYCOB: BC2 :ABZ+AC2—2-AB-AC-COSLA =

36=49+64—-2-7-8-co0s LA = 2-56-co0s LZA=77 = cosAA—ié
1—th'§‘ 11 1- thA 2 A
COs/A=——~& = = % = 27tgc=5 =
1+tg2— 16 1+tg2 2
2 2
A 5 15
tgo=— ="
97 343 9
Al o V5 VIS 9 5 L AM—AK=x=45 =
2 X 9 2-X 2
= KC=AC-AK=7-x=7-45=25=NM. AN=AM-NM =4,5-25=2

Otsert: 2
Kpurepuu.
bannbl
20 OGOCHOBAHHOE ¥ TPAMOTHO BBINIOJHEHHOE PEIIECHHE 3a1a4H.
10 I[Tpu BepHOM U 0GOCHOBAHHOM XOJI€ PEIIEHHs PA30OPaHbl HE BCE BAPUAHTHI
WIN PEIIEHHE HETOCTATOYHO 0OOCHOBAHO.
5 BepHo HauaTto penieHue 3a/1a4u, MOTyYeHbl HEKOTOPBIE TPOMEKYTOUHBIE
pe3ynbTaThl (060cHOBaHO | npaBuibHO pacctaBnensl Touku M, N u K),
JanpHelIIee pelneHne HeBEPHO UM OTCYTCTBYET.
0 PelleHMe He COOTBETCTBYET BbllenepeymcieHHbIM TpeboBaHNAM.

Ne6: (20 6annos). IlepBriil pabounii KpacuT CTaHAAPTHBIA HOMEp B TOCTHHHIIE 3a |
JIeHb, a BBIKJIAJIBIBACT IUJIMTKOW BaHHYIO KOMHATY 3a 5 aHeil. Bropoi pabounii
KPAaCUT CTAaHAAPTHBIM HOMEpP B TOCTHHUIEC 3a 2 AHS, a BBIKIAABIBACT IUIMTKOU
BAHHYI0 KOMHATy 3a 8 JIHEW. 3a Kakoe MUHHUMAJIbHOE KOJMYECTBO IHEN OHU
oTpeMOHTUPYIOT 30 cra"HgapTHbIX HOMepoB W 20 BaHHBIX KOMHAT, €CJIHM OHHU
HAYMHAIOT ¥ 3aKaH4YMBAIOT pabOTaTh BABOEM OJIHOBPEMEHHO.

Otser: 80.
Pemenne.

ITycth x; nHEN NEpBBIN KPAcUT, a X, AHEH KIAJET IUINTKY. AHAJIOTUYHO, ITYCTh Y4 AHEW BTOpPOU
Kpacur, a y, IHeH kinaaer muTky. Torma, t = x; + X, = y; +y, > min (*) u



X1 M

— 4+ =— = 30,
1+2
X2 Y2
— +=—==20.
5 8

PemuB cucremy ¢ yuerom (*), momydnm:
x; = 550 — 6,5t; x, =7,5t—550; y; = 13t —1040; y, = 1040 — 12t.
[To ycnoButo 3amaun x; = 0ux, =20=>80 <t < 86% , aHajoruyno y; = 0uy, = 0=>
73 <t<842 =>g0<t<84.
3 13 13

HetvictBurensHo, npu t = 80 momydaem pemenue: x; = 30; x, =50; y; =0; y, =80.

OrtBert: 80.
Kpurepun.
bannbl

20 O060CHOBaHHOE U TPAMOTHO BBIIIOJIHEHHOE PEILIEHUE 3a/]auu.

18 [Tpu BepHOM 1 0OOCHOBAHHOM XOJI€ PELICHHS AOMYIICHBI apH(PMUTHICCKAE OITMOKHA HITH
pelleHre HeI0CTaTOYHO 00OCHOBAHO.

12 [Tpu BepHOM 1 0OOCHOBAaHHOM XOJI€ PEIICHHS HAliIEHbI HE BCE BApPUAHTHI.

6 BepHo HayaTo pemienue 3a1a4m, oIy4eHbl HEKOTOPBIE IPOMEKYTOYHBIEC PE3YIIbTATHI,
JlaJibHENIIEE pEeIEHUE HEBEPHO WIH OTCYTCTBYET.

0 PelweHne He COOTBETCTBYET BbllLenepeyncieHHbiM TpeboBaHMAM.




