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OcHoBHOI rocynapcrBenHblii sx3amed no MATEMATHUKE

IosicHeHNsI K 1IEMOHCTPAIMOHHOMY BAPHAHTY
KOHTPOJILHBIX H3MEPUTEJILHBIX MATEPHAJIOB OCHOBHOTO TOCYIaPCTBEHHOT0
sk3amena 2023 rona no MATEMATHUKE

[Ipu o3HaKOMJIEHMM C JI€MOHCTPAaLMOHHBIM BapuaHToM 2023 1. ciexyer
WMeTh B BHIYy, YTO 3aJaHUs, BKIIOYEHHBIE B JIEMOHCTPALMOHHEBIA BapHaHT,
HE OTPaXaloT BCEX D3JEMEHTOB COAEPXAHHA, KOTOphIe OYIyT IpOBEPATHCS
¢ nomompd BapuantoB KMM B 2023 r. IlonHBIA mnepedeHb 3IEMEHTOB
coJiep’KaHusi, KOTOpble MOTYT KOHTPOJIMpOBaThcsa Ha 3k3amene 2023 r., npuBenéH
B KOIU(HUKATOPE DIEMEHTOB COJACPXKaHUS W TPEOOBaHUI K YPOBHIO MOJTIOTOBKH
oOyvaromuxcst 1/ IpPOBEIEHHUS OCHOBHOI'O TIOCYAApCTBEHHOTO 3K3aMeHa
0 MaTeMaTHKe, pa3MEIEHHOM Ha caiite: www.fipi.ru.

B 1eMOHCTPAaMOHHOM BapHaHTEe NPEACTABJCHbI KOHKPETHbIE NPHMEPBI
3aJaHuii, He HCYepPNbIBAIOIINE BCEro  MHOroo0pasusi  BO3MOMKHBIX
(opMyIMpPOBOK 3aJaHMH HA Ka’KA0H MO3MUIMH BAPHAHTAa JK3aMEHANMOHHOM
padoThI.

Bce 3apmanms, uHcnoJb3yemble IS COCTaBJIGHHS  JK3aMEHAIMOHHBIX
BAPMAHTOB, Pa3MellleHbl B OTKPLITOM Oanke 3aganuii OI'D na caiire fipi.ru.

JIeMOHCTpAlMOHHBIA BapHAaHT MPEAHA3HAYECH /I TOro, YTOOBI JaTh
BO3MOXXKHOCTh JIFOOOMY YYacTHHKY 5K3aM€Ha U INMUPOKOH OOIIECTBEHHOCTH
COCTaBUTH MPEACTABICHHE O CTPYKType Oymymedl SK3aMEHAIMOHHOW pPaboTEI,
KOJHMYEeCTBE U (hopMe 3a/1aHuH, a TaKKe 00 UX YPOBHE CIOKHOCTH.

[TpruBenéHHBIE KPUTEPHUN OLICHUBAHHS BBITOJTHEHUS 3aJaHUH ¢ Pa3BEPHYTHIM
OTBETOM, BKIIOYEHHBIC B 3TOT BAapHAHT, MO3BOJIAT COCTaBHUTH IIPEICTABICHUE
0 TpeOOBaHMSX K MOJHOTE 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 KOpHEU KBaJPaTHOIO YPaBHEHUS:

L_=bxVD

, TIIe D=b2—4ac.
2a

- 2
e Ecnu KBafpaTHbIHA TPEXWIEH ax ~ +bx + ¢ UMeeT ABa KOPHS X1 U X5, TO
2
ax” +bx+c=a(x—x;)(x—x;);

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

ax’ +bx+c=a(x-xq)’

e Abcrucca BEpIIMHBI Tapabobl, 3a1aHHON YpaBHEHHEM ) = ax *ibxtc:
Xo=— i .
2a
o @opmyna 71 -To wieHa apudMeTHIecKoi mporpeccuu (a , ), IEPBBIA wieH
KOTOpPOH paBeH @ U Pa3HOCTh paBHA d :
a,=a;+d(n-1).

o DopMyNa CyMMbI HEPBBIX 71 YIECHOB apU(METHIECKOH TPOrPecCuH:
(ar+a,)n

S =
! 2

3/21

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

paBeH b, a 3HAMCHATEINb PaBEH ¢

by=bi-q""
e dopmyia CyMMBbI IEPBBIX # YJICHOB F€OMETPUYECKOM MPOTrpPeCcCUu:
(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 KBaApaTHOT'O KOPH:I:

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

e CaotictBa crenenu ipu a >0, b >0

MATEMATHKA, 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 ABy3HAYHbIX 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 pasHa 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 U BIUCAHHAS OKPY’KHOCTH IPAaBUJILHOTO TPEYTOJIbHUKA

R=4

r=

3 ax/g
3

6
S:M N h:”\/g
4 2

Hns tpeyronbuuka ABC co crtopoHamu AB=c,
AC=b,BC=a:

a b c
= = =2R
sind sinB sinC ’

)
S
oo
)

C Thae R — pamuyc OnMCaHHOI OKPY)KHOCTH.

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

c?=a’*+b*—2abcosC.

Jmmuna okpyxkHoctu C =2mr

ITnomane kpyra S = o’

o

© 2023 depepanbHas ciyx0a 10 Hag30py B chepe 00pa3oBaHuUs U HAYKH

JlemoncTpanonHslii Bapuant OI'D 2023 . MATEMATHKA, 9 knacc. 6/21

ITnowaou guzyp

[Tapamnenorpamm 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
cosa =—

c

a

tga=—

b b

Teopema [Tudaropa: a Tipi=c?

.2 2
OcHoBHOE TPUTOHOMETPHUYCCKOE 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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JeMOHCTpPAaLIMOHHBIH BADHAHT
KOHTPOJIbHBIX U3MEPUTEJILHBIX MATEPHAI0B OCHOBHOIO
rocy1apCcTBEeHHOro 3k3amena 2023 roaa
no MATEMATHUKE

HNHceTpykums no BbINOJHEHUIO padoThl

DK3aMeHalMOHHAs paboTa COCTOWUT W3 JBYX YacTei, BKIIOYAIOIUX B ceOs
25 3amanuii. Yacte 1 comepxut 19 3amaHuii, 4acTh 2 COJEPXKUT 6 3amaHuil
C pa3BEPHYTHIM OTBETOM.

Ha BbInoNHEHHE 5K3aMEHANMOHHONW pabOThl MO MAaTEeMAaTHUKE OTBOJUTCS
3 yaca 55 muHyT (235 MHUHYT).

OtBeTHl K 3aganusaM 7 1 13 3anummre B Oank orBeToB Ne 1 B BHIie OmHOM
IUQpPBI, KOTOPast COOTBETCTBYET HOMEPY IPABHIBHOTO OTBETA.

Jlns  ocTambHBIX 3agaHUil dacT | OTBETOM SIBIICTCS YHCIIO WM
rnocieoBaTeNIbHOCTh 1UGp. OTBET 3aMUIINTE B MOJIE OTBETA B TEKCTE PadOTHI,
a 3areM nepeHecure B OmaHK orBeroB Ne 1. Ecnm momyummack OOBIKHOBEHHAs
JIpoOb, OTBET 3AIUIINTE B BUJC ICCATHIHOM.

Penienns 3amaHmii yacTh 2 M OTBETHI K HUM 3alMIINTe Ha OJIaHKE
otBeToB Ne 2. 3aiaHusi MOXHO BBITOJNIHATH B JIFOOOM TOpsiake. TeKCT 3amaHus
MIePENHChIBaTh HE HAJ0, HEOOXOIMMO TOJIBKO YKa3aTh €ro HOMEp.

Bce OyaHKM 3amoJHSAIOTCS SPKUMH YEPHBIMEU 4YepHWIaMH. JlomyckaeTcs
HCIIONIb30BAaHUE TEJIEBOM WM KaMWUISIPHON PYUKH.

CHayvasna BbINOJNHANWTE 3a1aHus yacTu 1. Hauath coBeTyeM ¢ Tex 3ajaHMi,
KOTOpBIE BBI3BIBAIOT Y Bac MeHble 3aTpyaHEHMI, 3aTeM MEpexXoauTe K APyruMm
3amaHusaM. Jliis S5KOHOMHMH BpPEMEHH IpOITyCcKaiTe 3ajjaHue, KOTOpoe He yaaércs
BBITNIOJIHUTB Cpa3y, M MepexoauTe K cienywomemy. Ecnu y Bac ocranercs Bpems,
Bbl cMokeTe BepHYTHCS K IPOITYIIEHHBIM 33JaHUSM.

Ilpu  BbIMONHEHMHM 4YacTH 1  BCe  HEOOXOAWUMBIE  BBIYHMCIICHUSI,
npeoOpazoBaHusl BBIMOJHSINUTE B YEPHOBUKE. 3allMCH B YEPHOBHUKE, a TaKiKe
B TEKCTe KOHTPOJIbHBIX U3MEPUTEIbHBIX MATEPHUAJIOB He YUYUTHIBAIOTCH NPH
OleHUBAHUM PadOTHI.

Ecin 3amanue colepKuT PUCYHOK, TO Ha HEM HEMOCPEJICTBEHHO B TEKCTE
paboThl MOXXHO BBITIOJNHATE HeoOXxomumble Bam moctpoeHus. PexomeHayem
BHUMATEJILHO YNUTATh YCJIOBHE U MMPOBOAMUTH MPOBEPKY MOTYYSHHOTO OTBETA.

Ilpu BbImoONHEHHH PabOTHl BB MOXeTe BOCHOIB30BAThCS CHPABOYHBIMH
MaTepuaniaMu, BIJAaHHBIME BMecTe ¢ BapranToM KM, 1 TuHEeHKon.

Bannbl, nmonmyueHHble Bamu 3a BBINOJHEHHBIC 3allaHUS, CYMMHUPYIOTCS.
[MocrapaiiTech BBIIOJIHUTH KaK MOXHO OOJIbIIE 3aJaHWil M HaOpaTh HauOOIbIIEe
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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Yactp 1

Omeemamu K 3a0anuam 1-19 saenswomca uucino uiu nocie0o08amenbHOCHb
yugpp, xkomopwie cnedyem zanucamv 6 bBJIAHK OTBETOB Ne 1 cnpasa om
HOMepa cOOMmeEemcmeyuiez0 3a0anus, HaAYuHas ¢ nepeoil knemouku. Ecnu
OMmeemom AeNAEMCcs NOC1e008amenbHoOCmy Yudp, mo 3anuuwiume eé 0e3
npobenoe u_opy2ux _O0OROJIHUMENbHLIX cumME0.1068. Kascovlii cumeon nuwume
6 O0mOeNbHOUl KilemoyKe 6 COOMEEmCMEUU C HNPUBCOEHHLIMU 6 ONaHKe
obpazyamu.

Ilpouumaiime enumamenvho mekcm u vitnoinume 3a0anusa 1-5.

1

** S16II0H

®
Q)

opora ) M

Ha  nmmane  u300paxeHO  JOMOXO3SHWCTBO MO  ajpecy:  C. ABIeeBo,
3-ii [Tonepeunslit mep., a. 13 (cTopoHa KaxIOH KJIETKM Ha IUIaHE paBHA 2 M).
VYuacTok IMeeT MpAMOYyToNbHYI0 (opMy. Bele3n 1 Bhe3]l OCyIIECTBISIOTCS Yepes
€IMHCTBEHHbIE BOPOTA.

ITpn BXome Ha ydyacTOK CIpaBa OT BOPOT HAaXOAWTCSA OaHs, a cleBa — Tapax,
OTMEYCHHBIH Ha mIaHe mugpoit 7. [nomans, 3aHATas rapaxom, paBHa 32 KB. M.
XKwuoit nomM HaxoIWTCS B TIyOWHE TeppUTOpHH. [loMHMO rapaska, )KHIJIOTO JOMa
u 0aHH, Ha yJacTKe MMeeTcs capail (oAcOoOHOE MOMEIEHUE), PACIONOKEHHbIH
pSAIOM C TapakoM, M TeIUIMIA, MOCTPOEHHAs Ha TEPPUTOPUH Oropoja (oropon
otMmedeH nudpoii 2). [lepen KUIBIM TOMOM HUMEIOTCS SOTOHEBBIC TOCA K.

Bce MOpokkM BHYTPM y4acTKa MMEIOT IMIMPUHY | M M BBIMOLICHBI TPOTYapHOH
IUUTKOH pa3MepoM IMx1Mm. Mexmy OaHell M rapaxoMm HMEETCS IUIOIIAaKa

IIoNaAb6I0 64 KB. M, BEIMOIIICHHAS TaKOH 7K€ MINTKOM.
K nomoxo3siicTBy moABeNEeHO dJeKTpUuecTBO. MMmeeTcss MarucrpaibHOE
ra3ocHa0XeHue.
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JIis 0OBEKTOB, YKa3aHHBIX B TaONHUIlE, OMpENeNUTe, KaKUMHU IMdpaMu OHHU
0003Ha4YeHbl Ha IUIaHE. 3aloJIHUTE TaONuIly, B OJIaHK OTBETOB IIEPEHECHUTE
MOCIIeZIOBATEIBHOCTD YETHIPEX I P.

OOBEKTHI Kunoit nom Capatii Bansa Termmumna

Ludpst

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

OrtBerT:

Haiigure muomans, KOTopyro 3aHMMAaeET Ko oM. OTBET naiiTe B KBaJpaTHBIX
MeTpax.

OTBeT:

Haiimute paccrosiHHMEe OT XHJIOTO JOMa A0 rapaxka (paccTOSHHE MEXIY IBYMS
OJIVOKaNITIMK TOYKAMH 110 MIPSIMOi) 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
I"a3oBoe
OTOILICHIE 24 ThIC. pYO. 18 280 pyo. 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)

ObmgymaB oba BapMaHTa, XO3SHH PEIIMI YCTaHOBHTh Ta30BO€ 00OpyJOBaHHUE.
Uepe3 CKONBKO YacoB  HEMPEPBIBHOH  pabOTBI  OTOIUICHHS  SKOHOMHUS
OT WCIIOJb30BAaHMSI Tra3a BMECTO OJIEKTPUYECTBA KOMIICHCHPYET pPa3HOCTb
B CTOMMOCTH YCT@HOBKHU I'a30BOTI0 U JIEKTPUYECKOTO OTOIICHUS?

OTBeT:

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

OrtBeT:

Ha xoopnunatHO# npsiMoit oTMedeHa Touka A.

I
0 A 10

W3BecTHO, YTO OHA COOTBETCTBYET OJHOMY M3 YETHIPEX YKa3aHHBIX HUKE YHCEI.
KakoMy M3 uncen COOTBETCTBYET TOUKa A?

181
D 76 2) V37 3) 0,6 4) 4

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

OTBeT:

2
Pemmre ypaBHeHne x~ +x—12=0.
Ecnmu ypaBHeHne mmeer 0Oojee OIHOTO KOPHsS, B OTBET 3allMIINTE OOJBIINIT
13 KOpHEH.

OTBeT:

Ha Ttapenke nexar mMMpOXKKH, OJMHAKOBBIC HA BUA: 4 C MICOM, 8 C KamycTOd
u 3 c s6moxamu. Ilers Hayran BeiOMpaeT oauH MupoxoK. Haifaure BeposSTHOCTH
TOT0, YTO IUPOKOK OKAXKETCS C AOJIOKaAMHU.

OrtBerT:

YCTaHOBHUTE COOTBETCTBUE MEkay rpadukamMu QyHKIHHA u (HOpMyTaMH, KOTOPbIC
UX 3a[af0T.

I'PADOUKN
A) Xty 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# yKaKHTE COOTBETCTBYIONIHNA HOMED.
'A|B|B]
OTBeT:
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YT1oOBI TepeBeCTH 3HAUCHHE TEMIEpaTypbl NHo mKaide llenbcus B mIKamy
@apenreiita, nonssyrorca dopmynoi f, =1,8¢/-+32, rae t. — Temmeparypa
B rpagycax Llenscusi, ¢, — Temmneparypa B rpagycax ®apenreiita. CKoIbKUM

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

OrtBeT:

Vxaxure peuI€HUEC CUCTCMbI HCPABCHCTB

x+2,650,
x+521.
% ® - Z 3 b L -
D 2,6 -4 x 3) -4 26 x
& A - /224 A -
2 -4 26 x 4) 2.6 x

OTBeT: D

Buka pemmina HauaTh JenaTh 3apsAKy Kaxaoe yTpo. B mepBslil geHb OHa caenana
30 mpucenaHuii, a B KaXKAbIi CIEAYIOIIMN NE€Hb OHA Jeiajla Ha OJHO M TO e
KOJIMYECTBO MpHCENaHni OoiblIe, 4eM B MpeablAymuil AeHb. 3a 15 mHel oHa
caenana Bcero 975 nmpucenanuil. CkoibKo NpucefaHuil cienana Buka Ha maThii
JIeHb?

OTBeT:

B paBuoOenpennom tpeyromsauke ABC ¢ ocuoBanumem AC B
BHemwHuit yronm mpu BepmmHe C pasen 123°. Haiinute
BenuuuHy yria BAC. OTBer paiite B rpagycax.

OTBeT: . A C

HaiinnTe numHYy XOpIBl OKPYXKHOCTH pagmycoM 13, eciu
paccTosiHUE OT LIEHTPa OKPY>KHOCTH IO XOPAbI PaBHO 5.

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

HaiinnTe TaHTeHC OCTpOTO yIila, H300pakE€HHOTO HA PHCYHKE.

OTBeT:

Kakwue u3 cnenyromux yTBepKIeHU BepHbI?

1) Yepes Touky, He JEekKaUlyl0 Ha JNaHHOW NPAMOMN, MOKHO IPOBECTH NPAMYIO,
napajieabHy0 3TO’ NPSIMOM.

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

3) B mobom napauienorpaMme ecTb J1Ba PaBHBIX yTJia.

B otBere 3amuiimTe HOMEpa BBIOPAHHBIX YTBEPXKACHUH O€3 MpOoOEnoB, 3alsiThIX
Y IPYTUX JOTIOJHUTEIBHBIX CUMBOJIOB.

OrtBeT:

He 3a0yobme nepenecmu 6ce omeemyl 6 Onank omeemos Nel
6 COOmeenmcmeuu ¢ UHCHPYKYUell RO 6bINOJIHEHUIO DAOOnbL.

IIposepvme, umobvl Kaxcovlii omeem 0bll 3aNUCAH 6 CMIPOKE C HOMEPOM
COOMEEMCMEYIOUL€20 3a0aHUsl.
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Yacrtb 2

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

Pemmre ypasrerue x = (4x—5)".

Pr160710B B 5 yacoB yTpa Ha MOTOPHOH JIOJKE OTHPABMIICSA OT MPUCTAHU NPOTUB
TEUCHHUS PEKH, 4epe3 HEKOTOpOe BpeMs OpOCHI SIKOpb, 2 Yaca JIOBUJI pPbIOY
u BepHyJcs oOparHo B 10 wacoB ytpa Toro e nHsi. Ha kakoe paccrosiHue
OT TpPUCTAaHH OH OTIUIBUI, €CIM CKOPOCTh TEUCHHS pPEKM paBHa 2 KM/d,
a cOOCTBEHHAsl CKOPOCTB JIOAKHU paBHa 6 KM/4?

x*—13x7 +36
(x=3)(x+2)

3HAUCHUSAX ¢ MpsAMas ¥ =C HMeeT ¢ TpaIKOM POBHO OAHY OOIIYIO TOUKY.

IMoctpoiite rpaduk QyHKIUH Y = U OmIpelenuTe, NMpU KaKux

B mpsimoyromneHoMm Tpeyronbhuke ABC ¢ mpsmbiM yriaom C W3BECTHBI KAaTETHI:
AC=6, BC=8. Haiinute meauany CK 3TOro TpeyroJbHHKA.

B mapamnenorpamme ABCD Touka E — cepeauHa CTOpoHbl AB. M3BecTHO, 4TO
EC=ED. Jlokaxure, 4TO JaHHBIH MapalIeIorpaMM — MPSMOYTOTbHUK.

OcnoBanne AC paHOOeapennoro Tpeyronbuauka 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 3aGNUCAH PAOOM C HOMEPOM
COOMEEMCMBYIOue20 3a0anusi.
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Cucrema oleHUBAHHUSA IK3AMEHAIIMOHHOI padoThI M0 MaTeMaTHKe
Yacrp 1

3a mpaBUIBHBINA OTBET HA KaXx0€ nu3 3amanuit 1-19 crapures 1 6am.

Homep 3aganus | IlpaBuibHBINA 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 <umm> 31
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Kpurepuu onieHMBaHUsI BbINOJIHEHNS 3a1aHUI ¢ Pa3BEPHYTHIM 0TBETOM
Yacrtb 2

Pemmnre ypasrenue x = (4x—-5)°.

Pemrenue.
HcxonaHoe ypaBHEHHE PUBOINUTCS K BUAY:

(x2—4x+5)(x2+4x—5)=0.

VYpaBHeHuE x> —4x+5=0 e nveer KOpHE.
2
Vpasuenne x~ +4x—5=0 umeer KopHu —5 u 1.

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

O60CHOBaHHO IOJTY4€EH BEPHBII OTBET 2
Pemenue noBeieHO 1O KOHIIA, HO JOIYyIIeHa apudMeTnyeckas omuoka, 1
¢ e€ yu€ToM NampHEeHIIINe ard BRIMOJTHEHBI BEPHO
Pemienrie He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX 0
BEIIIIE

Maxcumanvroiii 6ain 2
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Pr160iOB B 5 yacoB 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 mHsS. Ha kakoe paccrosHue
OT TMpPUCTAaHM OH OTIUIBLI, ©€CIIM CKOPOCTh peKH paBHA 2  KM/4,
a COOCTBEHHAsl CKOPOCTD JIOAKHU paBHa 6 KM/4?

Pemenue.

ITycTh MckoMoOe paccTosiHUE paBHO X KM. CKOPOCTB JIOAKH MPH ABHKEHUH IPOTUB
TEYCHHUsS paBHA 4 KM/4, TPH JBWKECHUU MO TCUCHHIO paBHAa 8 kM/4. Bpews,
3a KOTOpO€ JIOJKAa MOIUIBIBET OT MECTa OTHpAaBICHHUS IO MecTa Ha3HAYeHUs

X X
U 00paTHO, paBHO [4 +8j yaca. W3 ycnoBusi 3aaud CIEOyeT, 4TO 3TO BpeMs

paBHO 3 yacam. COCTaBHM ypaBHEHHE: % +X_3.

x
8
PemnB ypaBHeHHE, MOTYYUM X = 8.

OTBeT: 8 KM.

Conep:xanue KpuTepusi Bannbl
XoJ peueHus 3aJ1a4y BEPHBIH, MOJyuyeH BEpHBIA OTBET 2
XoJ pelieHus BepHBIH, BCE €ro LIard NpUCYTCTBYIOT, HO AOIyleHa 1
apudmernyeckas ommoKa
Pemenne He cOOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, MEPEUNCICHHBIX 0
BBIIIIE
Maxcumanvuwiii 6a1n 2
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x*—13x7 +36

IMoctpoiite Tpaduk QGyHKIHH yzm

3HAUEHMSIX ¢ MpsIMasi Y =C UMeeT ¢ TpaikoM POBHO OJHY OOLIYIO TOUKY.

Pemrenue.
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 QyHKIMA TPUHAMAET BHUI:
y=x2+x—6; e€ rpapuk — mapabomna, u3 y=6 \ y |

18/21

U OIpCACINUTE, IMNPHU KaKUX

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

o0mryro TO4YKy 100 TOrna, KOorga MpOXOIHT
4yepe3 BEpUIMHY Mapabodbl, MO0 Toraa, Koraa

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

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

Coaepxanue Kputepus Bbanasl
I'padhk MOCTPOCH BEpHO, BEPHO HAWICHBI KCKOMBIC 3HAUYCHHUS 2
napaMerpa
I'padhuk mMOCTpOCH BEpHO, HO MCKOMBIC 3HAUCHHWS MapaMeTpa HaujaeHbI 1
HEBEPHO WJIM HE HalICHbI
PermieHne He COOTBETCTBYET HU OJHOMY M3 KPHTCPHEB, MEPEUNCICHHBIX 0
BEIILIE

Maxkcumanvuolii 6an 2
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B mnpsamoyroneaoM Tpeyronbauke ABC ¢ mpsiMbiM yriioM C HM3BECTHBI KaTEThI:
AC=6, BC=8. Haiigure mequany CK 3TOro TpeyrojibHHKA.

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

B napamnenorpamme ABCD touka E — cepequHa cTopoHbl AB. M3BecTHO, 4TO
EC=ED. Jloxaxure, 4TO JaHHBIN [ApaLIEIOrPaMM — MPSIMOYTOIbHHUK.

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

paBua  180°, To yrmer paBuel  90°.  Taxkoi

napajuieaorpaMM — MpsIMOYTOJIbHUK. A D

Copaep:xanne KpuTepus Banubl

Jloka3aTenbCcTBO BEpHOE, BCE IIard 000CHOBAHBI 2

Jloka3aTenbCcTBO B 1[EJIOM BEPHOE, HO COJAEPIKUT HETOUHOCTH 1

Pemenue He COOTBCTCTBYCT 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 3TOTO TPEYTrOJIbHHIKA KACaeTCs MPOJOIKEHHH OOKOBBIX
CTOpPOH TPEeYyTrolibHUKa U KacaeTcs ocHoBaHus AC. Haiinure paguyc okpyHOCTH,
BIIMCAHHOH B TpeyroiabHUuk ABC.

Pewmenmue.
I[Iyctb O — UEHTp AaHHOW OKPYKHOCTH,
a ( — UCHTP OKPYXHOCTH, BIIMCAHHOMW

C
B TpeyrosubHuk ABC. 4
Touka kacaHust M okpyxHocreit genmur AC M 0
HOTIONaM. ‘(
2
A

Jyan 4o 1 AO — GUCCEKTPHUCHI CMEXKHBIX

yriaos, 3Hauutr, yron OAQ  npsMoil. B

N3 npsamoyrompHoro TpeyrombHuka OAQ nomyuaem: AM® =MQ-MO.
CremoBaTelIbHO,
2
AM~ _9
OM=—"——===45.
oM 2
Ortsert: 4,5.
Copep:xkaHue KpuTepus Banast
Xon peuieHus: BEpHbIN, OJTy4YeH BEPHBII OTBET 2
XoJ pellleHHs BEpHBIH, BCE €ro IIard MPUCYTCTBYIOT, HO JOMyINEHA 1
apudmeTnyeckas ommoka
Pemenre He COOTBETCTBYET HM OJHOMY W3 KPHTEPHUCB, MEPEUNCICHHBIX 0
BBIIIE
Maxcumanvuviii 6ain 2
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B cootBerctBuu ¢ IlopsaxkoM NpoBeleHUS TOCYNapCTBEHHOW HTOTOBOM
aTTeCTalluy M0 0Opa30BaTEeIbHBIM MIPOTPaMMaM OCHOBHOTO OOIIEro 00pa30BaHUs
(mpuka3 Munmnpocsenienus: Poccun u Pocobpramzopa ot 07.11.2018 Ne 189/1513
3apeructpupoBad Munrocrom Poccun 10.12.2018 Ne 52953)

«64. Dx3aMeHaIlMOHHBbIE pPabOTBI MPOBEPAIOTCS JBYMsI 3KCIIEPTAMH.
ITo pesynpraTaM NPOBEPKH IKCIEPTHI HE3AaBHCHUMO IPYT OT JAPyra BHICTABISIOT
0aJuThl 3a KKABIA OTBET Ha 3aJlaHHs dK3aMEHAIMOHHOH palboThl. ... B ciydae
CYLIECTBEHHOIO PAacXOXIeHHs B OajulaX, BBICTaBICHHBIX JABYMs OSKCIEpTaMu,
HazHayaeTcsi TpeThst TnpoBepka. CylIeCTBEHHOE pacXoxkIeHne B Oamnax
ONPENeIeH0 B KPHUTEPHAX OIEHHBAaHHSA II0 COOTBETCTBYIOIIEMY YydeOHOMY
IpeIMETYy.

Tperuil skcnepT Ha3HadaeTcs TMpeAcenaTeseM MPeIMETHON KOMHUCCUU
W3 YKCIIA DKCIIEPTOB, paHee He MPOBEPSBIINX dK3aMEHALMOHHYIO padoTy.

TperseMy  9KCIepTy  TIpefocTaBisieTcss HHpopMmamus o  Oajiax,
BBICTaBJICHHBIX SKCIEPTaMH, PaHee NPOBEPSBIIMMM 3K3aMEHALMOHHYIO pPaboTy.
Banel, BoICTaBIEHHBIE TPETHUM DKCIIEPTOM, SIBIISIOTCSI OKOHYATEIILHBIMI.

CyIecTBeHHBIM CUATAETCS CIEAYIOIee pacXOXKISHHE.

1. PacxoxnmeHwe B OamraX, BBICTABICHHBIX JABYMs OKCIEpTaMH 32
BBINIOJIHEHHE JI000ro M3 3amanuii 20-25, cocraBisger 2 Oamia. B atom ciydae
TPETUH OSKCIEepT NpOBEpsieT OTBETHl Ha 3aJaHMs, KOTOpbIe BBI3BAJIM CTOJIb
CYIIIECTBEHHOE PACXOXKICHHE.

2. PacxoxmeHWs MeXIy CyMMaMH 0ajulOB, BBICTABJICHHBIX JBYMS
JKCIIEpTaMu 3a BbINOJMHeHHE 3amanuid 20-25, cocraBiser 4 wnu Oonee Oaa.
B sTOM cityuae TpeTuii 3KCIIepT IpOBEpAET OTBETHI Ha Bee 3aganus 20-25.

3. PacxoxmeHne B pe3yibTaTax OLCHHBAHHUS JBYMs 3KCIEpPTaMH OTBETa Ha
onHO W3 3ajaHuit 20-25 3akmoyaeTcs B TOM, YTO OJMH JKCHEpPT yKaszajl Ha
OTCYTCTBHE OTBETa Ha 3aJaHME B SK3aMEHALMOHHOW paboTe, a APYrodl sKcmepT
BBICTABUII 32 BHINIOJHEHHE 3TOTO 3aJaHUs HEHyNIeBOH Oamn. B aToM ciywae Tpermit
9KCTIEPT NMPOBEPSET TOJIBKO OTBETHI HA 3aJIaHMs, KOTOPHIC OBLUTH OLICHEHBI CO CTONb
CYLIECTBEHHBIM pacxoxaeHueM. CUTyaluy, IPpU KOTOPBIX OAMH 3KCHEPT yKaszai
Ha OTCYTCTBHE OTBETa B DK3aMEHAIIMOHHOW paboTe, a BTOPOH IKCIEPT BBICTABHII
HyJIeBOH Oayn 3a BBINONHEHHE J3TOTO 3aJaHWA, HE SBIAIOTCA CHTYalUsSMH
CYIIIECTBEHHOTO PACXOXK/ICHUS B OLICHUBAHUH.
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