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OcHoBHOI rocynapcrBenHblii sx3amed no MATEMATHUKE

IosicHeHNnsI K IEMOHCTPAIMOHHOMY BAPHAHTY
KOHTPOJILHBIX H3MEPUTEJILHBIX MATEPHAJIOB OCHOBHOTO TOCYIaPCTBEHHOT0
sk3amena 2023 rona no MATEMATHUKE

[Ipu o3HaKOMJIEHHMM C JI€MOHCTPAaLMOHHbIM BapuaHToM 2023 1. ciexyer
WMeTh B BHIYy, YTO 3aJaHus, BKIIOYEHHBIE B JIEMOHCTPALMOHHEBIA BapHaHT,
HE OTPaXalOT BCEX D3JEMEHTOB COAEPXAHHA, KOTOphIe OYIyT IpOBEPATHCS
¢ nomompbd BapuantoB KMM B 2023 r. TlonHBIA mnepedeHb 3JIEMEHTOB
coJlep’KaHusi, KOTOpble MOTYT KOHTPOJIMpOBaThcsa Ha 3k3ameHe 2023 r., npuBenéH
B KOIU(HUKATOPE DIEMEHTOB COJACPKaHUS W TPEOOBaHWI K YPOBHIO MOJTIOTOBKH
oOyvaromuxcsi 1 IPOBEIEHHS OCHOBHOI'O TIOCYAApCTBEHHOTO 3K3aMeHa
0 MaTeMaTHKe, pa3MeIEHHOM Ha caiite: www.fipi.ru.

B aeMOHCTpPaUMOHHOM BapHAHTE IPEICTABICHbI KOHKPETHbIE IPHMEpPHI
3aJaHuii, He HCYepPNbIBAIOIINE BCEro MHOroo0pasusi  BO3MOMKHBIX
(opMyIMpPOBOK 3aJaHMH HA Ka’KI0H NMO3MUIMH BAPHAHTAa JK3aMEHANMOHHOM
padoThI.

Bce 3apmanms, uMcmogb3yemble IS COCTaBJICHHS  JK3aMEHAIMOHHBIX
BAPMAHTOB, Pa3MellleHbl B OTKPbITOM Oanke 3aganuii OI'D na caiire fipi.ru.

JIeMOHCTpAIlMOHHBIA BapHaHT MPEAHA3HAYECH /Ui TOrOo, YTOOBI JaTh
BO3MOKHOCTh JIFOOOMY YYacTHHKY 5K3aM€Ha U INUPOKOH OOMIECTBEHHOCTH
COCTaBUTH MPEACTABICHHE O CTPYKType Oymymiedl SK3aMEHAIlIOHHOW pPaboTEI,
KOJHMYEeCTBE U (hopMe 3a/IaHUH, a TaKKe 00 UX YPOBHE CIOKHOCTH.

[TpuBenéHHBIE KPUTEPHUN OLICHUBAHMS BHITTOJTHEHUS 3aJaHUH ¢ Pa3BEPHYTHIM
OTBETOM, BKIIOYEHHBIE B 3TOT BApHAHT, MO3BOJIAT COCTaBHUTH IIPEICTABICHUE
0 TpeOOBaHMSX K MMOJHOTE U MPaBHIBHOCTH 3aIIMCH Pa3BEPHYTOrO OTBETA.

OTH CBeICHHUs MAOT OYAyNIMM Y4YaCTHHKAM »JK3aMeHa BO3MOXHOCTb
BEIPa0OTaTh CTPATETHIO MOJTOTOBKH K C/1ade IK3aMEHa 110 MaTeMaTHKe.
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CITPABOYHBIE MATEPHAJIBI 11O MATEMATHKE
AJITEBPA

e dopmyna KOpHEN KBaJPaTHOIO YPaBHEHUS:

L_=bxVD

, TIIe D=b2—4ac.
2a

- 2
e Ecnu KBafpaTHbIi TPEXWIEH ax ~ +bx + ¢ UMeeT ABa KOPHS X1 U X, TO
2
ax” +bx+c=a(x—x;)(x—x;);

o o 2 o
€CJIM KBaJAPAaTHBIK TPEXUJICH ax + bx + ¢ nmeer €INHCTBCHHBIN KOPEHb X (),
TO

ax’ +bx+c=a(x-x,)’

e Abcmucca BEpIIMHBI Tapaboibl, 3a1aHHON YpaBHEHHEM ) = ax *ibxtc:
Xog=— i .
2a
¢ @opmyna 71 -To wieHa apudmeTHyecKoi mporpeccuu (a, ), IEPBBIA wieH
KOTOpPOH paBeH @ U Pa3HOCTh paBHA d :
a,=a;+d(n-1).

o DopMyna CyMMBI HEPBBIX 71 YIECHOB apU(METHUECKOH POrPecCuH:
(ar+a,)n

S =
! 2

3/21

e dopMyna 7-To 4iIeHa TeOMETPUYECcKON Iporpeccuu b, MepBblii 4IeH KOTOpoi

paBeH b, a 3HAMCHATEINb PaBEH ¢

by=bi-q""
e dopmyna CyMMBbI IEPBBIX # YJIEHOB T€OMETPUYECKOM MPOTPeCCUu:
(a"-1)e

S =
qg-—1

n

o DOPMYJIBI COKPAIIEHHOTO YMHOMKEHH]S:
(a+b)’=a’+2ab+b7;
(a—b)2 —a’-2ab+b?;
a’-b? =(a-b)(a+b).
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e (CpoiicTBa apI/I(l)MeTI/I‘-IeCKOI‘O KBaApAaTHOT'O KOPH:I:

vabzﬁ.ﬁ mpu a=>0, h>0;
\/zzﬁ npu a=0, b>0.
b Vb

e Caotictpa ctenenu ipu a >0, b >0

MATEMATHUKA, 9 xnacc.

4/21

-n _ 1
a =—;
n
a
n m n+m
a -a =a ;
n
a n—m
=a ;
m
a
( n)m nm |
a | =a;
(ab)'=a"-b";
n n
(z) _a_
b pn
TabJauna KBaJpaToB ABYy3HAYHbIX YHCeJl
ExuHunnbt
0 1 2 3 4 5 6 7 8 9
1 100 121 144 169 196 225 256 289 324 361
2 400 441 484 529 576 625 676 729 784 841
3 900 961 1024 1089 1156 1225 1296 1369 1444 1521
g 4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
E 5 2500 2601 2704 2809 2916 3025 3136 3249 3364 3481
= 6 3600 3721 3844 3969 4096 4225 4356 4489 4624 4761
7 4900 5041 5184 5329 5476 5625 5776 5929 6084 6241
8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 8100 8281 8464 8649 8836 9025 9216 9409 9604 9801
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T'EOMETPUA

CyMMa YIJIOB BBIIYKJIOTO 71 -yrojbHuKa paBHa 180°(n—2).

Cpenusist TMHUS TPEeyroJdbHUKA U TPaleLuu

B MN — cp. nun. B C BC|| AD
MN| AC % MN — cp. nuH.
M, N MN=ﬂ M, N MN 14D
2 % N = BC+4D
2
A C A D

OnucaHHas ¥ BIUCAHHAS OKPY’KHOCTH IPAaBUJILHOTO TPEYTOJIbHUKA

R=4

=

3 ax/g
3

6
S:M N h:”\/g
4 2

Hnst tpeyronbuuka ABC co cropoHamu AB=c,
AC=b,BC=a:

a b c
= = =2R
sind sinB sinC ’

)
S
oo
)

C Thae R — pamuyc OnMCaHHOM OKPY)KHOCTH.

Jna tpeyronsauka ABC co cropoHamu AB=c,
AC=b, BC=a:

c?=a’*+b*—2abcosC.

Jmna okpyxkHoctu C =2mr

ITnomane kpyra S = o’

o
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Inowaou guzyp

ITapamnenorpamm TpeyronsHuK
b S=ah, b S = %aha
S =absiny AY b S:labsiny
a a 2
Tpaneugm Pomb6

1
§=5dd,

AN
V

[IpsiMOyTONBHBIN TPEYTOIBHUK

. a
sino=—

c
C a b
cosao =—

c

a

tga=—

b b

Teopema [Tudaropa: a Tipi=c?

.2 2
OcHoBHOE TPUTOHOMETPHUYCCKOC TOXKICCTBO: SIN 0.+ COS O = 1

HexoTopsie 3HaUeHNS TPUTOHOMETPHIECKHUX (DyHKITHI

o | rpagycer | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina o | L | 2| 3] 0 | -1 ] o
2 2 2
cosa 1 ﬁ Q 1 0 -1 0 1
2 2 2
tgo 0 g 1 J3 — 0 — 0
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JeMOHCTpPaLIMOHHBIH BADHAHT
KOHTPOJIbHBIX U3MEPUTEJILHBIX MATEPHUAI0B OCHOBHOIO
rocyAapcTBeHHOro 3k3amena 2023 roga
no MATEMATHUKE

HNHceTpykums no BbINOJIHEHUIO padoThl

DK3aMeHallMOHHAs paboTa COCTOWUT W3 JBYX YacTeil, BKIIOYAIOMUX B ceOs
25 3amanuii. Yacte 1 comepxut 19 3amaHuii, 4acTh 2 COJEPXKUT 6 3amaHuid
C pa3BEPHYTHIM OTBETOM.

Ha BbIMONHEHHE 5K3aMEHANMOHHONW pabOThl MO MAaTEMAaTHUKE OTBOJUTCS
3 yaca 55 munyT (235 MHUHYT).

OtBeTHI K 3aganusaM 7 1 13 3anummre B O0aHk orBeToB Ne 1 B BHIie OHOM
IUQPBI, KOTOPast COOTBETCTBYET HOMEPY NPABIIBHOTO OTBETA.

Jlns  ocTambHBIX 3agaHUil 9acT | OTBETOM SIBISICTCS YHCIIO WM
rnociueoBaTeNIbHOCTh 1UGp. OTBET 3aMUIIMTE B MOJIE OTBETA B TEKCTE PadOThI,
a 3areM nepeHecure B OmaHK orBeroB Ne 1. Ecnm momyummack OOBIKHOBEHHAs
JIpoOb, OTBET 3AIUIINTE B BUJIC ICCATHIHOM.

Pemienns 3amaHmii yacTh 2 M OTBETHI K HUM 3alMIINTe Ha OJlaHKE
otBeToB Ne 2. 3aiaHusi MOXKHO BBINOJNIHATH B JIFOOOM ToOpsiake. TEeKCT 3amaHust
MIePENHCHIBaTh HE HAJ0, HEOOXOIMMO TOJBKO YKa3aTh €ro HOMep.

Bce OyiaHKM 3amoJHSIOTCS SPKUMH YEPHBIMH 4YepHWIaMH. Jlomyckaercs
HCIIOJIb30BaHUE TEJIEBOM WM KaMWUISIPHON PYUKHU.

CHayvasna BbINOJNHSNTE 3a1aHus yactu 1. Hauate coBeryeM ¢ Tex 3ajaHMi,
KOTOpBIE BBI3BIBAIOT Y Bac MeHble 3aTpyaHEHMI, 3aTeM MEpPEeXOauTe K JAPyTruM
3amaHusaM. Jliis S5KOHOMHMH BPEMEHH IpOITyCKaiTe 3ajjaHue, KOTOpoe He yaaércs
BBITNIOJIHUTh CPa3y, M MepexoauTe K cienywomemy. Eciu y Bac ocranercs Bpems,
Bbl cMokeTe BepHYTHCS K MPOITYIIEHHBIM 33JaHUSM.

Ilpu  BbIMONHEHMH 4YacTH 1  Bce  HEOOXOAWMBIE  BBIYHMCIICHUSI,
npeoOpazoBaHus BBIMOJHSINUTE B YEPHOBUKE. 3allMCH B 4YEPHOBHUKE, a TaKiKe
B TEKCTe KOHTPOJIbHBIX U3MEPUTEIbHBIX MATEPUAJIOB He YUYUTHIBAIOTCH NPH
OlEHUBAHUM PadOTHI.

Ecin 3amanue colep>KuT PUCYHOK, TO Ha HEM HEMOCPEJICTBEHHO B TEKCTE
paboThl MOXKHO BBINIOJNHATE HeoOXonumble Bam moctpoeHus. PexomeHayem
BHUMATEJILHO YUTATh YCIOBHE U MMPOBOAMUTH MPOBEPKY MOTYYSHHOTO OTBETA.

IIpu BbImoONHEHMH PabOTHl BB MOXeTe BOCHOIB30BAThCS CHPAaBOYHBIMH
MaTepuaniaMu, BIJAaHHBIME BMecTe ¢ BapranToM KM, 1 TuHeHKon.

Bannbl, nmonmyueHHble Bamu 3a BBINOJHEHHBIC 3allaHUS, CYMMHUPYHOTCS.
[MocrapaiiTech BBHIIOJIHUTH KaK MOXHO OOJIbIIE 3aJaHWil M HaOpaTh HaHOOIbIIEe
KOJIMYECTBO OALIOB.

Iocne 3aBeprieHust pabOTH MPOBEPHTE, YTOOBI OTBET HA KAXKIIOC 3a/IaHHC
B Oyiankax oTBeToB Ne 1 1 Ne 2 ObLT 3anMCaH MO MPABUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3a0anuam 1-19 aenswomca uucio uiu nocied08amenbHOCHb
uugp, xkomopwie cnedyem zanucamv 6 bBJIAHK OTBETOB Ne l cnpasa om
HOMepa CcOOMmEemcmeyuiezo 3a0anus, HaAYuHas ¢ nepeoi kaemouku. Ecnu
OMmeemom AeaAEMCs NOC/1e008amenbHOCmb UUPp, mo 3anuuwiume eé 0e3
npobenoe u_opy2ux _O0OROJIHUMENbHLIX cumME0.106. Kascovlii cumeon nuwiume
6 O0mOenbHOoUl KilemoyKe 6 COOMEEMCMEUU C HNPUBCOEHHbIMU 6 ONaHKe
obpazyamu.

Ilpouumaiime enumamenvno mekcm u vitnonume 3a0anusa 1-5.

1

** S161I0H

®
O

opora ) M

Ha nmmane  u300paxeHO  JOMOXO3SHMCTBO MO  ajpecy: . ABIeeBo,
3-ii [Tonepeunsiit mep., a. 13 (cTopoHa KaXJOH KJIETKM Ha IUIaHE paBHA 2 M).
VYuacTok IMeeT MpsIMOYyToNbHYI0 (opMy. Bele3n 1 Bhe3]l OCYIIECTBISIOTCS Yepes
€IMHCTBEHHbIE BOPOTA.

ITpn BXome Ha ydyacTOK CIpaBa OT BOPOT HAaXOAWTCSA OaHs, a clIeBa — Tapax,
OTMEYEHHBIH Ha mIaHe mudpoit 7. [nomans, 3aHATas rapaxom, paBHa 32 KB. M.
XKwuoit nom HaxonuTCS B TIyOWHE TeppUTOpHH. [loMHMO rapaska, )KHIJIOTO JOMa
u 0aHH, Ha yJacTKe MMeeTcs capail (oAcOoOHOE MOMEIEHUE), PACIONONKEHHBIH
pAIOM C TapakoM, M TeIUIMIA, MOCTPOEHHAs Ha TEPPUTOPUH Oropoja (oropon
otMmedeH nudpoii 2). [lepen KUIbIM TOMOM HMEIOTCS SOTOHEBBIE ITOCATIKHL.

Bce MOpokkM BHYTPM yYacTKa MMEIOT MIMPUHY | M M BBIMOLICHBI TPOTYapHOH
IUUTKOH pa3MepoM IMx1Mm. Mexmy OaHell M rapaxoMm HMEETCS IUIOIIAaKa

oAb 64 KB. M, BEIMOIIICHHAS TAKOH 7K€ MIUTKOM.
K nomoxo3siicTBy moABENEHO dJEKTpUUecTBO. lMmeeTcss MarucrpaibHOE
ra3ocHaOXeHue.
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Jis 0OBEKTOB, YKa3aHHBIX B TaONUIlE, OMPENEeNUTe, KaKUMHU IMdpaMud OHHU
0003Ha4YeHbl Ha IUIaHE. 3aloJIHUTE TaOJuIly, B OJIaHK OTBETOB IIEPEHECHUTE
MOCIIeZIOBATEIBHOCTD YETHIPEX I P.

OOBEKTHI Kunoit nom Capatii Bansa Termmumna

Ludpst

TpoTyapHasi IUIMTKa NpoAaéTcs B ymakoBKax mo 4 mryku. CKOJBKO YHaKOBOK
TUTATKA TIOHaJOOMIOCH KYIUTh, YTOOBI BBUIOXKHTH BCE JOPOKKH M IUIOIIAAKY
nepes rapaxxom?

OrtBeT:

Haiigure momans, KoTopyro 3aHMMaeT xuiaoi oM. OTBEeT naiiTe B KBaJpaTHBIX
MeTpax.

OTBeT:

Haiimute paccrosiHMEe OT XHJIOTO JOMa A0 rapaxka (paccTOSHHE MEXIY IBYMS
OJIVOKaHIIMK TOYKAMHU 110 MPSIMOi) B METpax.

OTBeT:
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X035IMH y4acTKa MJIAHUPYET YCTPOUTb B JKWIOM JOME 3HUMHEE OTOIUIEHHE.
OH paccMaTpUBaeT ABa BapHaHTA: ANIEKTPHUUECKOE UM Ta30Boe oTomIeHue. LieHsl
Ha O0OOpyIOBaHME M CTOMMOCTb €r0 YCTAaHOBKH, JaHHBIE O pacxoje rasa,
3NIEKTPO3HEPTUH U X CTOMMOCTH JJaHBI B TaOJIHIIE.

Tpouce Cpen. pacxon
Harpeparens raza/ CroumocTs raza /
(xoTém) obopynosaiie cpell. moTpeOJl. | AIEKTPOIHEPTUU
1 MOHTaX ’ ’
MOIIHOCTh
l"a3oBoe
OTOILICHIE 24 ThIC. pYO. 18 280 py6. 1,2 ky6. M/u 5,6 py0./xky0. M
DNeKTp.
OTOILICHIE 20 ThIC. pYO. 15 000 py6. 5,6 kBT 3,8 py0./(kBt-u)

ObmymaB oba BapMaHTa, XO3SHH PEIIMI YCTaHOBHTh Ta30BOe 00OpyJOBaHHUE.
Uepe3 CKONBKO YacoB  HENMPEPBIBHOH  pabOTBI  OTOIICHHS  SKOHOMHUS
OT MHCIIOJb30BAaHMSI TIa3a BMECTO OJICKTPUYECTBA KOMIICHCHPYET pPa3HOCTb
B CTOMMOCTH YCT@HOBKHU I'a30BOI0 U JIEKTPUYECKOTO OTOIICHUS?

OTBeT:

. 1
Haiigure 3HaueHne BhIpaKEeHUS 1 +0,07.

OrtBeT:

Ha xoopnunatHO# npsiMoit oTMeueHa Touka A.

I
0 A 10

W3BecTHO, YTO OHA COOTBETCTBYET OJIHOMY M3 YETHIPEX YKa3aHHBIX HUKE YHCEIL.
KakoMy u3 uncen cOOTBETCTBYET TOUKa A?

181
D 76 2) 37 3) 0,6 4) 4

OrtBeT: D
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2
. -7( 5
Haiinure 3HaueHne BeIpakeHUs a ~(a ) mpu a=>35.

OTBeET:

2
Pemmnre ypaBHeHne x~ +x—12=0.
Ecnmu ypaBHeHne mMeer 0Oojee OIHOTO KOPHsS, B OTBET 3allMIINTE OOJBLINIA
13 KOpHEH.

OTBeT:

Ha Ttapenke nexar mMUpOXKKW, OJMHAKOBBIC HA BUA: 4 C MICOM, 8 C KamycTod
u 3 c s6moxamu. Ilers Hayran BeiOMpaeT oauH MuUpoxoK. Haifoure BeposSTHOCTH
TOT0, YTO IMUPOXKOK OKAXKETCS ¢ AOJIOKaAMHU.

OrtBeT:

VYCcTaHOBHUTE COOTBETCTBUE MEkAy rpadukamMu QyHKIHHA 1 (HOpMyTaMH, KOTOPbIC
UX 3a[a0T.

I'PADOUKN
A) WXty B) ) |\ B) y
\
\ / -
1 1 . 1
0 X R 0 X d *
\ P
|
]
DOPMVIJIbI
=x _x _2
1) 2) y= > 3) y= S
B Tabnure moj kaxmaoit OyKBO# yKa)KHTE COOTBETCTBYIONIHNA HOMED.
'A|B|B]
OTBeET:
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YT1oOBI TepeBeCTH 3HAUCHHE TEMIEpaTypbl NHo mKaide llenbcus B mIKamy
@apenreiita, nonssyrorca ¢opmynoi f, =1,8¢/-+32, rae t. — Temmeparypa
B rpagycax Llenscus, ¢, — Temmneparypa B rpagycax @apenreiita. CKoIbKUM

rpagycam 1o mkane @apeHreiita COOTBETCTBYeT —25 TpaycoB 1o mkaie Lemscus?

OrtBeT:

Vxkaxure peuI€HUEC CUCTCMbI HCPABCHCTB

x+2,650,
x+521.
% 7 . Z % -
D -2,6 -4 X 3) -4 -2,6 X
~ o iz -
2) —4 -2,6 X 4) -2,6 x

OTBeT: D

Buka pemmna HauaTh JenaTh 3apsAAKy Kaxaoe yTpo. B mepBslil AeHb OHa caenana
30 mpucenaHuii, a B KaXKAbIi CIEAYIOIIUN NE€Hb OHA Jeiaja Ha OJHO M TO e
KOJIMYECTBO MpHCENaHni OoiblIe, YeM B MpeablAymuii AeHb. 3a 15 mHel oHa
caenana Bcero 975 npucenanuil. Ckoibko npucefaHuil cienana Buka Ha maThii
JIeHb?

OTBeT:

B paBuoOenpennom tpeyromsauke ABC ¢ ocuoBanumem AC B
BHewHuit yronm mpu BepmmHe C pasen 123°. Haiigute
BenuuuHy yria BAC. OTBer naiite B rpagycax.

OTBeT: . A C

HaiinnTe nuMHYy XOpIBI OKPYXKHOCTH pagmycoM 13, eciu
paccTosiHUEe OT LIEHTPa OKPY>KHOCTH IO XOPAbI PaBHO 5.

OrtBeT:
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7
Halizure tuiomans Tpanenuu, W300pakEHHOU
Ha PUCYHKE.
12
]
9 12
OrtBeT:

HaiignTe TaHTeHC OCTpOTO yIila, H300pakEHHOTO HA PHCYHKE.

OTBeT:

Kakwue u3 cnenyromux yTBepkIeHU BepHbI?

1) Yepes Touky, HE JekKallyl0 Ha JNaHHOW NPAMON, MOXKHO IIPOBECTH NPAMYIO,
napajieabHy0 3TOH NPSIMOM.

2) TpeyronbHuk co cropoHamu 1, 2, 4 cymecTByer.

3) B mobom napauienorpaMMme ecTb J1Ba PaBHBIX yTJia.

B otBere 3amuiimTe HOMEpa BBIOPAHHBIX YTBEPXKACHUH 0€3 MpoOenoB, 3amsThIX
Y IPYTUX JOTIOJHUTEIBHBIX CUMBOJIOB.

OrtBeT:

He 3a0yobme nepenecmu 6ce omeemyl 6 Onank omeemos Nel
6 COOmeemcmeuu ¢ UHCMPYKyueil no 6bINOJIHEHUIO padonbl.

Ilposepvme, umoodvl Kaj)icowvlii omeem Obl1 3ANUCAH 6 CHIPOKE C HOMEPOM
COOMEEMCmayou|e20 3a0anus.
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Yacrtb 2

IlIpu evinonnenuu 3aoanuii 20-25 ucnonwvsyiime BJIAHK OTBETOB M 2.
Chauana ykaj)3cume HoOMep 3a0anus, 4 3amem 3ANUWIUME €20 peuieHue
u omeem. [luwume uémko u pazoopuueo.

Pemmre ypasrerue x = (4x—5)°.

Pp160710B B 5 yacoB yTpa Ha MOTOPHOH JIOJKE OTHPABWIICS OT MPUCTAHU IPOTHUB
TEUCHHUS PEKH, 4epe3 HEKOTOpOe BpeMs OpOCHI SIKOpb, 2 Yaca JIOBHJI pPbIOY
u BepHyJcs obparHo B 10 wacoB ytpa Toro e nHsi. Ha kakoe paccrosHue
OT TpPUCTAaHM OH OTIUIBUI, €CIM CKOPOCTh TEUCHHS PEKM paBHa 2 KM/d,
a cOOCTBEHHasl CKOPOCTB JIOAKHU paBHa 6 KM/4?

x*—13x? +36
(x=3)(x+2)

3HAUCHHUSX ¢ MpsAMas ¥ =C HMeeT ¢ TpadIKOM POBHO OAHY OOIIYIO TOUKY.

IMoctpoiite rpaduk QyHKIUH Y = U OmIpelenuTe, MpU KaKux

B mpsimoyromneHoMm Tpeyronbhuke ABC ¢ mpsmbiM yriaom C HW3BECTHBI KaTETHI:
AC=6, BC=8. Haiinute meauany CK 3TOro TpeyroJbHHKA.

B mapamnenorpamme ABCD Touka E — cepeauHa CTOpoHbl AB. M3BecTHO, 4TO
EC=ED. Jlokaxure, 4TO JaHHBIHA MapaIeIorpaMM — MPSMOYTOIbHUK.

OcnoBanne AC paHOOeapennoro Tpeyronbauka ABC paBuo 12. OKpyKHOCTH
paarycoM 8 ¢ IEHTPOM BHE STOTO TPEYTOJIBHUKA KACAETCs MPOIODKCHUM OOKOBBIX
CTOpPOH TPEYrojibHUKA U Kacaercst ocHoBanus AC. Halinure paguyc OKpy»KHOCTH,
BITUCAHHOM B TpeyroibHuk ABC.

Ilposepvme, umoovl Kadxcovlii omeem Obll 3aANUCAH PAOOM C HOMEPOM
COOMEEMCMBYI0u|e20 3a0anusi.
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Cucrema oleHUBAHUSA IK3AMEHAIIMOHHOI padoThI M0 MaTeMaTHKe
Yactp 1

3a mpaBWIIbHBIN OTBET HA Kaxkaoe u3 3afmanuii 1-19 craBurcs 1 6amr.

Homep 3aganus | IlpaBUiIbHBIA OTBET

1 3461

2 23

3 68

4 10

5 500

6 0,32

7 2

8 125

9 3

10 0,2

11 132

12 -13

13 2

14 50

15 57

16 24

17 168

18 2

19 13 <unmm> 31
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Kpurepuu onieHMBaHUsI BbINOJIHEHNS 3a1aHUI ¢ Pa3BEPHYTHIM 0TBETOM
Yacrtb 2

Pemmre ypasrenue x = (4x—-5)°.

Pemrenue.
HcxonaHoe ypaBHEHHE PUBOIUTCS K BUAY:

(x2—4x+5)(x2+4x—5)=0.

2 .
Vpasrerne x~ —4x+5=0 He UMeeT KOpHEH.

2
Vpasuenne x~ +4x—5=0 umeer KopHu —5 u 1.

Ortser: —5; 1.
Conep:xanue KpuTepusi Banabl

O60CHOBaHHO IOJTY4€EH BEPHBII OTBET 2
Pemenne noBeeHO 1O KOHIIA, HO JOIYyIIeHa apudMeTnyeckas omuoka, 1
¢ e€ yu€ToM JanbHEeHIIIe ard BBIOTHEHBI BEPHO
Pemiennie He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX 0
BEIIIIE

Maxcumanvroiii 6ain 2
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Pr160s1OB B 5 4acoB yTpa Ha MOTOPHOH JIOAKE OTIPABHIICS OT MPUCTAHU MPOTUB
TEUYEeHHUsI PEKH, 4Yepe3 HEKOTOpOoe BpeMs OpOCHI SKOpb, 2 dYaca JIOBWI PHIOY
n BepHyJcs obOpaTHo B 10 wacoB yTpa Toro ke mHi. Ha kakoe paccrosHHe
OT TMPUCTAaHH OH OTIUIBLI, ©€CIIM CKOPOCTh peKH paBHA 2  KM/4,
a COOCTBEHHAsl CKOPOCTD JIOAKHU paBHa 6 KM/4?

Pemenue.

ITycTh uckoMoe paccTosiHUE paBHO X KM. CKOPOCTB JIOAKH MPH ABHKEHUH IPOTUB
TEYCHHUsS paBHA 4 KM/4, TPH JBWKCHUU MO TEUCHHIO paBHAa 8 kM/4. Bpews,
3a KOTOpO€ JIOJKAa MOIUIBIBET OT MECTa OTHpAaBICHUs OO MecTa Ha3HAYeHUs

X X
1 00paTHO, paBHO [4 +8j vaca. W3 ycnoBus 3aadd CIEOyeT, 4TO 3TO BpeMs

paBHO 3 wacam. COCTaBHM ypaBHEHHE: % +X_3.

x
8
PemnB ypaBHeHHE, MOTYYUM X = 8.

OTBeT: 8 KM.

Conep:xanue KpuTepusi Bannbl
XoJ peleHus 3a/1a4y BEPHBIi, MOJyueH BEPHBIA OTBET 2
XoJ pelieHHs BepHBIH, BCE €ro LIard NpUCYTCTBYIOT, HO AOIyLIEHa 1
apudmeTnyeckas ommoKa
Pemenne He cOOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, NMEPEUNCICHHBIX 0
BBIIIIE
Maxcumanvhuwviii 6a1n 2
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x*—13x7 +36

IMoctpoiite Tpaduk QGyHKIUH yzm

3HAUEHMSIX ¢ MpsIMas ¥ =C UMeeT ¢ TpaikoM POBHO OJHY OOLIYIO TOUKY.

Pemenue.
Paznoxxum uncnurens qpodu Ha MHOXKUTEIHN:

x4—13x2+36=(x2—4)(x2—9)=(x—2)(x+2)(x—3)(x+3).
Ipu x#—2 u x#3 QyHKIUA TPUHAMAET BHUI;
y=x2+x—6; e€ rpapuk — mapabomna, u3 y=6 \ y |

18/21

U OIpCACTINUTE, IMNPHU KaKUX

KOTOpO# BBIKOJIOTBI ToukH (—2;—4) u (3;6).
Ipsivasi y=c uMeeT ¢ rpaduKoM POBHO OHY

o0mryro TOYKy 100 TOraa, Korga MpOXOIHT
4yepe3 BEpUIMHY apabodbl, MO0 Toraa, Koraa

nepecekaeT Mapaboiy B JBYX TOUKAX, OJHA -20/1/3

X
M3 KOTOPBIX BBIKOJIOTas. BeprmHa mapabosisi yo 3
umeeT koopaunatsl (—0,5;-6,25). ‘
[ostomy ¢=—-6,25, c=—4 wm c=6. y:—6,25\
Ortset: ¢=—6,25, c=—4, c=6.

Coaepxanue Kputepust Bbanasl
I'padhk MOCTPOCH BEpHO, BEPHO HAWICHBI KCKOMBIC 3HAUYCHHUS 2
napaMerpa
I'paduk mMOCTPOCH BEpHO, HO MCKOMBIC 3HAUCHHUS MapaMmeTpa HaujaeHbI 1
HEBEPHO WJIM HE HalICHbI
PemieHne He COOTBETCTBYET HU OJHOMY M3 KPHTCPHEB, MEPEUNCICHHBIX 0
BEIILIE

Maxcumanvnoiii Oann 2
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B npsamoyronpHoM Tpeyronbauke ABC ¢ mpsiMbiM yriioM C HM3BECTHBI KaTEThI:
AC=6, BC=8. Haiigure mequany CK 3TOro TpeyrojibHHUKA.

Pemenue. C
1 1 2 2
CK==—AB==-\V AC” +BC" =
2 2
1
:Ex/36+64 =5.
Ortser: 5.
A K B
Coaepixxanue KpuTepust Bajabt
Xop pelieHus BEpHBIN, BCE €ro IIard BBHITIOJHEHBI MPABUIIBHO, MOTyUYeH 2
BEpHBII OTBET
Xop pemieHUs] BEpHBIN, BCE €r0 Iard BHIIIOJIHEHbI IPaBUIIBHO, HO JaHbI 1
HEMOJIHbIE OOBSICHEHUS, UJIH JIOMYIEHA OJJHA BEIYUCIUTEIbHAS OIINOKA
Pemienne He COOTBETCTBYET HU OZHOMY M3 KPHUTEPUEB, MMEPEUHCICHHBIX 0
BBIIIIE
Maxcumanvuolii 6ann 2

B napamnenorpamme ABCD touka E — cepequHa cTopoHbl AB. M3BecTHO, 4TO
EC=ED. JloxaxuTre, 4TO JaHHBIN [ApaLIENIOrPaMM — MPSMOYTOIbHUK.

JloKa3aTesbCTBO. B C
Tpeyronsauku BEC u AED paBHBI 110 TPEM CTOPOHAM.
3nauut, yriasl CBE u DAE paBHbl. Tak kak ux cymma E)

paBua  180°, To0 yrmer paBuel  90°.  Taxkoi

napajuieaorpaMM — MpsIMOYTOJIbHUK. A D

Copaep:xanne KpuTepus Baabl

Jloka3aTenbCTBO BEpHOE, BCE IIard 00OCHOBAHBI 2

JlokazaTenbCcTBO B 1[EJIOM BEPHOE, HO COJAEPIKUT HETOUHOCTH 1

Pemenue He COOTBECTCTBYCT HU OJHOMY U3 KPUTCPHUCB, NCPCUUCICHHBIX 0
BBILIC

Maxcumanvroiil 6aun 2
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OcnoBanne AC paBHOOenpeHHOro TpeyrombHuka ABC paBHO 12. OKpyXHOCTB
paanycoM 8 ¢ IIEHTPOM BHE 3TOT0 TPEYTrOJIbHHUKA KacaeTCsl MPOJOIKEHHH OOKOBBIX
CTOpPOH TpPEeYyroJibHUKa U KacaeTcs ocHoBaHus AC. Haiinure paguyc okpyKHOCTH,
BIIMCAHHOH B TpeyroiabHuk ABC.

Pemenmue.
I[lyctb O — UEHTp JAaHHOW OKPYKHOCTH,
a ( — UCHTP OKPYXHOCTH, BIIMCAHHOMW

C
B TpeyrosnbHuk ABC. 4
Touka xacaHust M okpyxHocreit nenmur AC M 0
HOTONaM. ‘(
2
A

Jyan 4, o 1 AO — GUCCEKTPHUCHI CMEXKHBIX

yriaos, 3Hauutr, yron OAQ  npsMoil. B

N3 npsamoyrompHoro TpeyrombHuka OAQ nomyuaem: AM® =MQ-MO.
CreoBaTelIbHO,
2
AM~ _9
OM=—"——===45.
oM 2
Ortsert: 4,5.
Copep:xkaHnue KpuTepus Banasbt
Xon peuieHus: BEpHBIN, OJy4YeH BEPHBII OTBET 2
XoJ pellleHHs BEpHBIH, BCE €ro IIark MPUCYTCTBYIOT, HO JOIMyINEHA 1
apudmeTnyeckas ommoKa
Pemienre He COOTBETCTBYET HM OJHOMY W3 KPHTEPHUCB, MEPEUNCICHHBIX 0
BBILIE
Maxcumanvuviii 6ain 2
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B cootBerctBuu c¢ IlopsaxkoM NpoBeAeHUS TOCYNapCTBEHHOW HTOrOBOM
aTTeCTalluy MO 0Opa30BaTEeIbHBIM MIPOTPaMMaM OCHOBHOTO OOIIEro 00pa30oBaHUs
(mpuka3z Munmnpocsenienus: Poccun u Pocobpramzopa ot 07.11.2018 Ne 189/1513
3apeructpupoBad Munrocrom Poccun 10.12.2018 Ne 52953)

«64. Dx3aMeHaIMOHHBbIC pPa0OTHI MPOBEPAIOTCS JBYMsI 3KCIIEPTAMH.
ITo pe3ynpraTaM MPOBEPKH IKCIEPTHI HE3AaBHCHUMO IPYT OT JAPYyra BHICTABISIOT
0aJuThl 3a KKABIA OTBET Ha 3aJaHHs dK3aMEHAIMOHHON palboThl. ... B ciydae
CYLIECTBEHHOIO PAacXOXIeHHs B OajulaX, BBICTaBICHHBIX JABYMsI SKCIEpTaMH,
Ha3HayaeTcsi TpeThst TnpoBepka. CylIecTBEHHOE pacxokaeHne B Oamtax
ONPENeIeHO B KPHUTEPHAX OIEHHBAHHSA II0 COOTBETCTBYIOUIIEMY YydeOHOMY
IpeIMETYy.

Tperuil skcnepT Ha3HadaeTcs MpeAcenaTeleM MPeIMETHON KOMHUCCUU
W3 YMCIIa DKCIIEPTOB, paHee He MPOBEPSBIINX dK3aMEHALMOHHYIO padoTy.

TperseMy  9KCIIepTy  TIpefocTaBisieTcss HHpopMmamus o  Oajiax,
BBICTaBJICHHBIX SKCIEPTaMH, pPaHee NPOBEPSBIIMMM 3K3aMEHALMOHHYIO DPaboTy.
Bael, BoICTaBIEHHBIE TPETHUM DKCIIEPTOM, SIBIISIOTCSI OKOHYATEIILHBIMI.

CyIecTBeHHBIM CUATAETCS CIEeAYIOIee pacX0XKISHHE.

1. PacxoxmeHwme B OamraX, BBICTABICHHBIX JABYMs OKCIEpTaMH 32
BBINIOJIHEHHE JI000ro M3 3amanuil 20-25, cocraBiser 2 Oamia. B atom ciydae
TPETUH SKCIEepT NpOoBepsieT OTBETHl Ha 3aJaHHs, KOTOphIe BBI3BAJIM CTOJIb
CYIIECTBEHHOE PACXOXKICHHE.

2. PacxoxmeHWs MeXIy CyMMaMH 0ajulOB, BBICTABJICHHBIX JBYMS
JKCIIEpTaMu 3a BbINOJMHeHHE 3amanui 20-25, cocraBnser 4 wnu Oonee Oaya.
B sTOM cityuae TpeTuii 3KCIIepT IpOBEPAET OTBETHI Ha Bee 3aganus 20-25.

3. PacxoxmeHne B pe3yibTaTax OLCHHBAHHUS JIBYMs 3KCIEpPTaMH OTBETa Ha
ofHO W3 3amaHuit 20-25 3akmoyaeTcs B TOM, YTO OJMH JKCIEpPT yKaszajl Ha
OTCYTCTBHE OTBETAa Ha 3aJaHME B K3aMEHAlMOHHOW paboTe, a APYrodl sKcmepT
BBICTABUJI 32 BHINIOJHEHHE 3TOTO 33aJaHUs HEHyIeBOH Oamn. B aToM cirywae Tpermit
9KCTIEPT NMPOBEPSET TOJIBKO OTBETHI HA 3aJIaHMUs, KOTOPHIC OBUTH OLIEHEHBI CO CTONb
CYLIECTBEHHBIM pacxoxaeHueM. CUTyaluy, IPU KOTOPBIX OAMH 3KCHEPT yKaszai
Ha OTCYTCTBHE OTBETa B DK3aMEHAIIMOHHOW paboTe, a BTOPOH IKCIEPT BBICTABHII
HyJIeBOH Oayn 3a BBINONHEHHE J3TOTO 3aJaHWA, HE SBIAIOTCA CHTYalHsSIMH
CYIIIECTBEHHOTO PACXOXK/ICHUS B OLICHUBAHUH.
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