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TpeHnpoBoOUHbIW BapmaHT Ol no matematnke N20572020
I'Iop,rO'roéneHo KomaHaoun “Akapemuna COBA”
Yactb 1.
OteeTtamu K 3agaHnamM 1-20 ABAArOTCA YMCAO AN NOCNEL0BaTeIbHOCTb Ldp, KOTOpble
cnezyeT 3anucaTb B NoJjie COOTBETCTBYHOLLEro 3ajaHus. Ecnm otBeToM siBNseTcs

nocnefoBaTeNbHOCTb Undp, TO 3anuwnTe eé 6e3 Npobenos, 3anaTbiX U APYrux
JOMONHUTENbHBIX CUMBOJIOB.

MpounTanTe BHUMATENbHO TEKCT 1 BbINOAHUTE 3aaaHusa 1-5

Ha nnaHe n3o6paxkeHo JOMOX034ACTBO, HaxoasLeecs no agpecy: ¢. Manble Bceroanum, 4.
26. CTOpoHa KaX /oW KNeTKM Ha niaHe paBHa 2 M. YUYacTok nmeet GopMy NpsMOyrosibHMKa.
Bble3a v Bbe3g oCyLLecTBAAKOTCA Yepe3 efMHCTBEHHbIe BOpPOTa. [1pn BXxoAe Ha yyacTok
CnpaBa OT BOPOT HaxOAMTCA KOPOBHUK, a cheBa — KypATHWK. [1owaap, 3aHATas
KYPATHUKOM, paBHa 72 KB. M. PAA0M C KypPATHUKOM PacrnoioXKeH Npysa naowasbio 24 KB. M.
Xunon som pacnonoxeH B rnybuHe Tepputopun. MNepes A0MOM UMeeTCs GOHTaH, a Mexay
dboHTaHOM 1 BOpoTamMu — Hebonbluas 6epésosas polwuua. Mexay KuabiM JOMOM 1
KOPOBHWKOM MOCTpoeHa HaHA. 3a 4JOMOM HaxoA4MTCA Oropog, (ero rpaHnLLbl OTMEYEHbI Ha
naaHe NyHKTUPHOWN NNHMERN), Ha KOTOPOM eCTb TEMANLA, a TakXXe (B CaMOM YTy U oropoga, v
BCEro OMOX034MCTBa) — KOMMOCTHasA AMa.Bce JOPOXKKM BHYTPY yyacTka UMELOT LWNMPUHY 1
M U BbIMOLLLEHbl TPOTYapHOM NANTKOM pa3mepoM 1 M x 1 M. Mexzay KOPOBHUKOM 1
KyPATHUKOM MMEETCA MaoLazka naolasbio 56 KB. M, BbIMOLLEHHAs Tako Xe NANTKOMN.

ConocraBbTe 06beKTHI, yKa3zaHHble B TabsvLe, ¢ umdpamu, KOTOPbIMU 3TN O6BEKTHI
0603HaueHbl Ha NaaHe. 3anoaHuUTe TabaunLy, a B 61aHK OTBETOB NepeHecuTe
nocneZoBaTeNbHOCTb U3 NATU LUbp.

O6bekThbI oropoa npya doHTaH 6aHs oY Wile]V]

Lndpe

TpoTyapHas nanTka npogaétcsa B ynakoskax no 4 wryku. CKosbKO ynakoBOK
NoHaaobuoCh KynuThb BAajenbLaM AOMOXO3MCTBa /18 TOrO, UTOObI BbIIOXWTL BCE
AOPOXKN M NAOLLAAKY MEXAY KOPOBHUKOM U KYPATHUKOM?

Hangute naowazb, KOTOPYHO 3aHUMaET xuaol gom. OTBET galiTe B KBagpaTHbIX METpax.

HalianTe pacctosHne OT XMA0ro goma Ao 6aHu (paccTosHne MexXay ABYMA 6anmKanwmMm
TOoukamu ob6bekToB Nno npsmoin). OTBeT fariTe B MeTpax.
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BnagenbLibl JOMOX035ACTBA NAAHUPYIOT OBHOBUTL BCHO TPOTYapHYH MANTKY (M AOPOXKH, 1
NAOLLAZKY MEXAY KOPOBHUKOM W KyPATHUKOM). B TabauLie npeacraBieHbl ycaoBus Tpéx
MOCTaBLUMKOB MANTKW.

CToMMOCTb NAUTKYM [JoctaBka  PaboTbl MO AeMOHTaxy CTapon MANTKN
MocTaBLnk .
(B pyb. 3a 1 kB.M.) (B py6.) 1 No yknagke HoBow (B pyb.)
1 270 4000 15000
2 280 3000 5000
3 300 2000 8000

Bo ckonbko pybnein oborgeTcs BaagenbLiaM caMblil BbITOAHbIA BapuaHT?

Ha17|,c|,V|Te 3Ha4YeHWe BblpaXXeHunA
(542 )02
7 28 7

12 11
Kakoe 13 cneayroLmx yncen 3akatoueHo Mexay umcnamm 23 p 17

1)04
2)0,5
3)06

4) 0,7

HaVI,CI,VITe 3Ha4YeHWe Bblpa>XXeHunA

8-6_8—7
8—15

1) 64
2)1/16
3)-1/16

4) -64

PewwTe ypaBHeHune (2x+6)2 — 15 = 21 + 4x. Ec/vt KOpHell HEeCKObKO, B OTBET 3anuLLmuTe
HaVMeHbLUMI 13 HUX.

B kopobke nexart uetbipe BUAa KOHGET B KPACHOW, CUHEN, 3eIEHOM 1 XXENTOM 06EpTKaX.
Malua yxe cbena yeTbipe KOHdETbI B KpacHOM 06&pTke 1 LecTb KOHMET B XXENTOM
06€pTke. KakoBa BEPOATHOCTb TOTO, YTO CAeAytoLlas Cy4YalriHoO BbiHyTas KoHdeTa byaeT B
CUHeNn 06épTKe, ecn n3HavyasibHO B KOPObKe bbilno 460 KOHPET, a KOHDET KaXKAoro B1aa
6b1710 OAMHaKOBOE KoANYecTBO? OTBET OKPYIAUTb 0 AECATbIX U AaTb B BUAE AECATUUHOM
apobu.

HaliguTe 3HaueHue a no rpaduky GyHKLUMM y = ax2 + bx + ¢
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14
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16
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3 dp Lhogh o ocn

o

1232221012 3 4
1)—1
21
3)2

4)3

[ana apndmeTtnyeckan nporpeccuns a1 = —12; a, = —10,4; a3 = —8,§; ...

Hanante aqa.

3x—6
YnpocTute BbipaxeHue 2Y~YX u HalianTe ero 3HaueHve npu x = vV 2,y = 5. 3anuwnte
MoJly4eHHOoe Yncho.

_hd

O6bEM NpaBUAbHOWM TPEYroNbHON MUPaMUAbl BbIYUCASETCA MO GopmMye 4/3  rpeh
— BbICOTa NMpPamMuApl, @ — CTOPOHa OCHOBaHWA nNupaMuabl. Hangute a (B cm), ecm V = 96

M3, ah = 6/3

PelueHune Kakoro HepaBeHCTBa M306paxeHO Ha pucyHke?
AL, -
-7 7 X
2

1) X —49>0
2) ¥’ +49>0
3)
4)
Ha pucyHke nsobpaxér npamoyronbHuk ABCD. Hangute rpagyc yrna DBC.

B 3cm c
{\ T~ 3 cm
A D

B okpy>KHOCTb C LieHTpoM B Touke O BMnncaH NpaBWbHbIN LLIECTUYrOAbHMK. HananTe
rpaayc yrna MKN.
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NP

18 HanawTe nnowaab Tpaneunn ABCD (B cm2), ecam AB = 6 cm, BC = 92

19

20

yray C.

A 6cwm B

i i 942 oM
45° 45°
D c

Ha knetuaton bymare c pasmepom knetkm 1 cm x 1 cm nsobpaxeHa durypa. Harigute eé
%)

naowaab (B cM

YKaxute HoMepa BepHbIX yTBEPXKAEHNN. HeobxoamMMO yKkaszaTb 2 U3 cnucka.
1) OKkpy>XHOCTb 1 NpAMas MOTyT nepecekaTbca He 6onee YeM B JBYX TOUKaX.
2) Kaxxgas cTopoHa TpeyrosbHuKa paBHa CyMMe ABYX APYrMX CTOPOH.
3) OanH 13 yrnos TpeyronbHnKa Bcerga He npesbiwaet 60 rpagycos.

4) 3 oAHOM TOUKM BHE JaHHOW NPAMOWK MOXHO MPOBECTM HECKObKO NMPAMBIX,
neprneHANKYAAPHBIX K HEN.
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21

22

23

24

25

26

Yactb 2.

Mpw BbINOAHEHWM 3agaHnii 21-26 ncnonbsyrte TeTpasb. CHavana ykaxute Homep
3aflaHvid, a 3aTeM 3anuLIMTe ero pelleHne 1 oTeeT. [nwmnTe YETKO 1 paszbopumBo.

( x+1 )2 1
— S —
PelunTe HepaBeHcTBO \4~ X 4

OavH pacteop cozepxuT 20% (Mo o6vemy) conu, a BTopoit — 70% conun. CKONbKO NTPOB
MepBOro N BTOPOro pacTBOPOB HY>XHO B35ATb, 4TOObI noayumtb 1001 50%-Horo consiHoro
pacTtBopa?

MocTtpowTe rpadunk GyHKLUN y=2x|x|+x*=6x onpegennTe, Npu Kakux 3Ha4YeHnaAx
mnpsamas y=m rMeeT ¢ rpapukom bonee aByx 0BLLUX TOYEK.

BbicoTa, onyLeHHas Ha rMnoTeHy3y NpsAMOYrolbHOrO TPeyroibHMKa, AeUT ero Ha JBa
TpeyroibHuKa, NaoLaam KOTOpbIX PaBHbl COOTBETCTBEHHO 6 1 54. HalianTe runoteHysy
TpeyrosibHukKa

[JoKaxuTe, 4To BUCCEKTPUChI YTNOB MPAMOYTO/IbHMKA C HEPABHBIMU CTOPOHAMW MW
nepeceyeHnn obpasytoT KBaapar.

CropoHbl pomba EFGH aBastoTca runoteHysamu npsmMoyroibHbIX paBHOOeApeHHbIX
TpeyronbHnkoB EAF, FDG, GCH n HBE, npnuem Bce 3T1 TpeyrosbHUKN MMerT 0bLune
BHYTpPeHHMe Toukn ¢ pombom EFGH. Cymma nnowagen yetbipexyrosbHmka ABCD 1 pomba
EFGH paBHa 12. Hangute CH.
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OTBeTbl

1 24965
Oropog - 2 - "3a AOMOM HaxOAWUTCA OrOpPOA (ero rpaHuLLbl OTMEYeHbI Ha naaHe
NYHKTUPHOW AnHWeNR)."
Mpya - 4 - "MNpwn BXOAE Ha y4acTOK CeBa OT BOPOT HAXOAMTCA KYPATHUK. Pagom ¢
KYPATHNKOM PacrnosoxXeH npya."
®oHTaH - 9 - "Mepeg somom nmeetca GOHTaH, a Mexay GOHTaHOM 1 BOpOoTamMn —
HebosbLas 6epézosas powymua.”
BaHa - 6 - "lNpu BXxoge Ha yyacToOK cnpaBa OT BOPOT HaXOAMTCA KOPOBHUK. Mexay
XWAbIM IOMOM M KOPOBHWKOM MOCTpoeHa baHa."
XKunori gom - 5 - "XXunoi jom pacnonoxeH B rnybuHe tepputopun.”

2 21
Mnowasaka mexay KOPOBHUKOM 1 KyPATHUKOM: 56 M - 56 LUTYK.
Jopoxkn: 10+9+2+6=27 wTyK.
Bcero: 56+27=83 wrykn.
83/4=20,75=21 ynakoBska

3 84
OpHa kneTouka Ha nnaHe 3aHUMaeT 2x2=4M
[lom 3aHMMaeT 4x6-3=21 KneTouky

Ero nnowaab: 21x4=84m?

4 2
XKunon gom pacrnonoxeH noa umdpoit 5, a b6aHs - 6. Mexxay HUMK 1 kneTouka, 3HaunT
paccTosiHNe MeXAy HUMU - CTOPOHa KBajpaTa 3TOM KJETOUKU, T.e. 2 M.

5 31240
B 3agaHun 2 66110 HaAEHO KOIMYECTBO MANTKN, HEOBXOAMMOW AN OGHOBAEHWNS 1

JOPO3KEK, U NAOWazAKM - 83 wTyku. Mo naaHy BUAHO, UTO OAHa NAMTKa 3aHUMaeT 1 M2,
PaccunTaem CTOMMOCTb MAaHMPYEMOro O6HOBAEHUA A5 KaX/0ro NnocTaBLymKa 1
BbIGEPEM CaMbIi BbITOAHbIN.

1: 270-83+4000+15000=41410 py®b.

2: 280+83+3000+5000=31240 py6.

3:300+83+2000+8000=34900 py6.

CaMblIVi BbIFOAHbIV BapuaHT y 2ro noctasLyumka no ueHe 31240 pybnei

6 0,25
5 3 2 20 3 7 23 7
—+t—=8c=l"t=| ===
(7 28) 7 (28 28) 23 28 23 0,25
7 3
-12 |2z
115 | 0,52
50
40
-11 7
&8
11
1—z0,64>0,6
8 1
8—6.8—7
g—15
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12

13

14

15

16

17

-5
(2x+6)2 — 15 = 21 + 4x.
4%2+24x+36—36—4x=0
4x2+20x=0

x1=0

Xp=-5 — HaVMeHbLUNI N3 KOPHEW

0,3
M3HauanbHO 6b110 460/4=115 koHbeT Kaxaoro Buaa. lNocne noesaHns nx octanocb
460-4-6=450 wryK. BepoATHOCTb BbITAHYTb CMHIOKO KOHpeTy p=115/450=0,2(5)=0,3

3

BepwwuHa B Touke (-1;1)
o b__

0 2a

b=2a
y(-1)=a-b+c=1
a=c—1

y(0)=c=3
a=3-1=2

8,8

d=ap,1-a,
d=-10,4-(-12)=1,6
ap=a;+d(n-1)
a14=-12+1,6(14-1)=8,8

-0,6
3x=6 _ 3(x—2) =—§=Ey=5ﬁ=-§=—016
2y—-yx  —y(x=2) y o

8

yohd
43

_6/3:4

___Z;Ef_

a’=64

a=8cm

96

3

1) X’ =49>0

x2>49

X>7 nam x<-7

2) X +49>0 BEPHO ANA BCEX X

3)

x2<49

-7<x<7 - pelleHue, n30bpaxxeHHOe Ha PUCYHKe
4) - He MeeT peLleHnit

30

DC /3 .
g £DBC= 55 =2~ = LDBC=30
30

Yron MON - LeHTpasbHbI 1, KakK U3BECTHO, AN MPABUALHOTO LLIECTUYrONbHMKA
coctaBaseT 60°. BnvcaHHbIN yroa onuparoLmniics Ha Ty XKe AYry UTO U LieHTPasbHBbIN,
paBeH MOMOBVHe rpadyCHOM Mepbl LieHTpanbHoro. 3Haunt yron MKN coctaBaset
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18

19

20

21

22

23

135 nonosmHy ot MON, T.e. 30°.
A 6cm B

Mposegem aBe BbicoTbl AM 1 BH. Otpe3ok MH=AB=6 cm. Tak kak yron D paBseH yray
C, To Tpaneuua paBHobeapeHHas. 3HaunT TpeyronbHukn ADM 1 BCH paBHbl Mexxay
coboli 1 ABNAOTCA paBHOBOEAPEHHbBIMU NPAMOYTrOaAbHbIMU. TOrAa KX KaTeTbl PaBHbI
Mexay coboi 1 coCTaBaAoT Mo 9 cMm.

S= AB+DC BH = 6+6+9+9 9=135
2 2
26,5
]

mn Sa

Maowazb He BbiLeNeHHON GUrypbl, COCTaBAeHHOM U3 kneTkm 1 cm x 1 cm, paBHa 17

CM2.

ﬂnow,ap,vl BblAE€NEHHbIX TPEYTOJIbHNKOB PaCCYNTbIBaeTCA Kak noaycyMmma

nponssefeHNAa KaTeToB!:

1-241-2412+1-1+1-1+41-1+22+1-1+1-142:2 _ 19

Monyyaem nTorosyto naowadb Bcevt ourypbl: 17+9,5=26,5

13

1) BepHoe.

2) HeBepHoe. Kaxpaaa cTopoHa TpeyroabHuKa Ao/KHa 6bITb MeHbLUEe CyMMbI ABYX
APYrnX ero CTOpoH.

3) BepHoe.

4) HeBepHoe. /13 04HON TOUKMN BHE JaHHOW NMPSIMOA MOXHO TOJIbKO OAHY MPSMYHO,
nepneHANKYAsPHYO K HEW.

Hyan uncantens: x;=-6 ; x,=2/3

Hynun 3HameHaTens: x; ;=4

Mpw ntobom x, kpome 4, 3HameHaTesb 6osblue 0.

Mpw x>2/3 1 X<-6 YNCAUTENb NOJOXUTENbHbIN, 3HAUNT HEPABEHCTBO BEPHO MNpw Xe[-6
1 2/3]

OtBeT: [-6; 2/3]

Myctb X (nTpOB B3ATO NepBoro pacteopa, a Y MTpos - sToporo. 0,2X conn B
neposom pactsope 1 0,7Y coan Bo BTOPOM pacTteope. B ctonmtpoeom pactsope X+Y
auntpos n 0,5(X+Y) conn. Monyuaem cuctemy AByX ypaBHEHWIA:

X+Y=100

0,2X+0,7Y=0,5(X+Y)

Y=100-X

0,2X+0,7(100-X)=0,5(X+100-X)

0,2X-0,7X+70=50

X=40 - nMTpoB NepBOro pacreopa

Y=60 - "MTpOB BTOPOro pactBopa

Ortset: 40 1 60

y=2x|x| +x*—6x

Packpoewm 3Hak mogyna. Ana x<0 :

y=2x+(-X) +X°-6X

y=—x2—6x

y:-(x+3)2+9 - napabona, BeTBM BHU3, BepwuHa (-3;9), 6e3 pacTakeHuN.
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-,
LG e o

Ons x>0
y:2x-x+x2-6x
y=3x%-6x
y=3(x-1)2-3 - napa6ona, BeTBI BBEPX, BeplunHa (1;-3), BbITAHYTa BAO/b OCK Y B 3 pasa.
]
:
Tl
A
3
2
} } } 1— { S T T N S Y S B |
—Heriesaz2inINII5 578210
=3
=3
-4
=7
-6
i)
- §
=5
=1t

Crpounm rpaduk ¢pyHkumm ¥ = 2X|X| +x°~6x

10y
o
g
]
T

|
E
=1
2
f
L
¥
.
'
AN | A [ 5

|
O ) G b g b e

i
]
i
i

=
=1

Mpamasa y=m napannensHa ocu OX, 3HaunT Npn m=-3 n m=9 npamasa nmeer aBe
obLwmMx ToukM ¢ rpadurkom, a npu me(-3;9) - Tpw.

OtBeT: (-3;9)
24 A
D
54

/| C
/B
Sagp=AD+BD/2=6
AD=12/BD
Sgcp=DC+BD/2=54
DC=108/BD
BbICOTa, npoBejeHHada K rmnoTeHy3e, eCtb cpejHee NponopLUroHaibHOE MeXAy
I'IpoeKLI,VIFIMVI KaTeToB Ha FVII'IOTeHy3y.
BD?=36
BD=6
Sagc=AC+BD/2=6+54
AC=60+2/BD=20
OrtgeT: 20
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25 H

EHGF — yeTblpexyronbH1K, 06pa3oBaHHbIN NpK NepeceyveHnn BUCCeKTPUC yraoB
npamoyronbHuka ABCD. 3TO NpAMOYroNbHUK, T.K. BUCCEKTPUCHI, BbIXOAALLME U3
NPAMbIX YIN10B MONAapHO NapaiefbHbl N NepecekaroTca Nog NPAMbIM Yr0M.
[JokaxeM, yto EH=HG. TpeyronbHuk AHD-pBHOGEAPEHHDIN, T.K. YI/bl MPWY OCHOBaHMM
paBHbl 45 rpagycos. Torga AH=HD.

TpeyronbHuk ABM paBeH TpeyronbHnky DPC, no ctopoHe (AB=CD) v npuaeraroum
aByM yrnam (no 45°). Torga AE=DG, 3Haunt EH=AH-AE=HD-DG=HG

Monyuwnnu, uto B npamoyronbHuke EHGF aBe cmexHble CTOPOHbI paBHbl, 3HaunT EHGF
-KBajpar.

26

H
Ecnm B3ATb AnaroHann pomba Kak 0cvM CUMMETPMK, TO MONyYaeM, YTO CTOPOHbI pomba
CMMMETPUYHbBI OTHOCUTENBHO 3THX OCEW, @ C YUYETOM TOrO, UTO TPEeYroNbHUKM
MOCTPOEHbl MPAMOYFrO/bHbIE ¥ PaBHOOEAPEHHbIE HA PaBHbIX CTOPOHAX, TO
TPeyroNbHUKM PaBHbl U CUMMETPUYHbI TaK XK€ OTHOCWUTE/IbHO 3TUX oceid. Toraa ABCD -

NPAMOYTONbHUK.
MycTb cTopoHa pomba EF=X, a octpbiin yron LZEFG=a. Torga 13 TpeyrosbHUKOB:
EAF n GBF: AF=BD=EF/v2=X/V2

LEFB=/EFG-LGFB=a-45°

LGFA=LEFG-LEFA=a-45°

L AFB=/EFG-ZLEFB-£LGFA=90°-a

Toraa no Teopeme KOCMHYCOB B TpeyroabHuke ABF:

AB=V (AF?+BF2-2+AF+BF+cos Z AFB)=V (X*-X?sinc)

LFEH=180°-a

LAED=/FEH-LFEA-LDEH=90°-a

Torga no Teopeme KOCMHYCOB B TpeyronbHuke AEC:

AD=V (AE?+DE2-2+AE+DE+cos £ AED)=V (X?-X?sino) =AB

ABCD - kBagpar.

SABCD+SergH=AB*AC+EF+FGesin LEFG=X2-X?sina+X?sina=12

EF=X=v12=GH
CH=GH/V2=v6
OtBeT: V6
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060 Bcex HETOUHOCTAX NULLUUTE Ha NOUTY (C yKa3aHMeM HOMepa BapuvaHTa U 3ajaHus):
suppot@co8a.me

WNcrounuk: https://co8a.me
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