KUM

EnmHblil rocyaapcTBeHHeIR axsamen, 2023 r. MATEMATHKA. Basoebil yposeHs

Ejuustii rocy1aperseHublii dK3amen
no MATEMATHUKE

Ba3soBslii ypoBenn
HucTpykims no BuI0JHeHN0 padorn

OK3aMeHannonHas pabora BKIo4aeT B ceba 21 3ananue.

Ha spmonnenne paGorer otsoures 3 vaca (180 muuyT).

OtBerhl K 3aJaHHAM 3alHCHIBAIOTCA 10 NPHBEAEHHBIM HHKe 00pasiam
B BHJIE 4HCIa WIH nociegoBateibHoctH mup. CHavama 3anuinMTe OTBETHI
K 33JlaHHAM B [10JIe OTBeTa B TeKcTe paboThl, a 3aTeM IepeHecHTe HX B OJIaHK
orsetos Ne | ciipaBa 0T HOMEpa COOTBETCTBYIOLIETO 3a/[aHH,

Omer: -0.8 mnm-0.,8 Enaws

Ecnn orBeroM sBIsICTCA MOCIE/[0BATEIBHOCTD Illfltl)p. KaK B [IPHBCACHHOM HHKC
npuMepe, To 3aldimnTe TY MNOCHe0BaTeIbHOCTh B O6mank oTteetoB No |
Oe3 npchnoB, JANATLIX H IPYTHX JOMOJIHHTCILHBIX CHMBOJIOB.

KM Bnans

A[B[B[T
4312

Omer: 1 4| 3| 1]|2

Bee OGumankn  EI'D  sanonuAiorcs  ApKMMH  YEPHBIMH  HEpPHHJIAMH.
JlomyckaeTest MCIOMB30BAHKE TeIeBOIl I KAITWUIAPHORT YK,

Ilpn BBITONHEHHH 3a/IaHAI MOKHO MOJB30BATHCH YCPHOBHKOM. 3ammcm
B UCPHOBHKE, A TAKIKE B TEKCTE KOHTPOJILHBIX H3MEPHTEILHBIX MATEPHAIOB
HE YUHTBLIBAIOTCH P onenuBannyn paborsi.

basel, nonyuexnsie BaMu 3a BBINOTHEHHbIE 3aaHHS, CYMMHPYIOTCH.
[locrapaiitech BBINOAHNTDL Kak MOkHO Gosbille 3aganuii 1 HabpaTs nanGomnbiinee
KOJIMYECTBO DAILIOB.

INocne 3apepmieHns paboThl NpoBephbTe, YTO OTBET Ha Kakloe 3aJaHHe
B Oankax oTseToB Nel 3armcaH Mo nMpaBHILHBEIM HOMEPOM.

Kenaem ycnexa!

TpermposoyHsIA BapwaHT Ne23 1/8

CnpaBoyHEIe MATCPHAILI
Awetpa

TaGmama KBaIpaToB neasix wmeen ot 0 g0 99
Emrmame

1 2 3 4 5 6 7 8 9
0 1 - 9 16 25 36 49 64 81
100 | 121 | 144 | 169 [ 196 | 225 [ 256 | 289 | 324 [ 361
400 | 441 | 484 | 529 [ 576 | 625 [ 676 | 729 | 784 | 841
900 | 961 [1024 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 [ 2809 | 2916 | 3025 [ 3136 | 3249 [ 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 [ 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 [ 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

i

WO ~J]|On W s | WD | ©

CpoficTsa apE$MeTHYIECKOr0 KBAJZPaTHOTO KOPHA

Vab=Ja b npu a20, 520 @={%ﬂpﬂ020-b>0

KopHn kBazpatHoro ypasHeHHA ax’+bx+c=0,a%0

—5-152-4« -b+ib2-4a¢' 2
X = > , Xy= i npu b —4ac>0

__b 2 i
X=-=— mpH b” -4ac=0

DOPMYTE! COKPAIIEHHOTO YMHOKEHHS
(a-'-b]::a!-n-Zabd-b:

(a-b)’=a’-2ab+b’
a’-b*=(a+b)a-b)
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EnmHblil rocyaapcTBeHHeIR axsamen, 2023 r. MATEMATHKA. Basoebill yposeHs
Cimenernv u a0capughm
CBoiiCTBa CTEICHH CoiicTsa aorapudna
mp a>0,5>0 mpu a>0,a%1, b>0, x>0, y>0
a" =L' du"‘—'b
" la "em bs'a=1
a -a=a lﬂﬂ'l=0
-a—.=ﬂ‘-. log,(xy}:log,x-»log,y
a
R
(ab)"=a" -b" log, b" =Klog, b
a\"_a"
(3) =5
Cpeanas THEHA TPEYTOMSHEKA H TPaneIy
B B_C BC||AD
MN —cp. ann. MN — cp. mn
M N MNHAC(': M MN||4AD
MN:AT mvgi.c*z‘_‘w
A c A D
Teopena [Tudaropa JlmaHa okpyssEOocTH € =2mwr
IMromans kpyra S=m
€ = a'+b’=¢?
b
[Npasuas bl
av3 _aaﬁ
R= 3 . r= s
_a:ﬁ ay3
v S_—4 h= 3

TpermposoyHsIA BapwaHT Ne23

IMomaou pusp
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Sgo =l

v=3n’

S=4nr’
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EnmHblil rocyaapcTBeHHeIR axsamen, 2023 r. MATEMATHKA. Basoebil yposeHs

OCHOBHO® TPHTOHOMETPHUECKOe TOAIECTBO: sin @+ €08 o =1

Hexotopsle 3HaMeHNE TPHIOHOMETPEMECKHX GyEKIG

n n n b In o
o PRI 0 ) T | 3 3 | 2 | * |7 |2
rpaaycu | 0° 30° 45° 60° 90° | 180° | 270° | 360°
1 | 2| 43
sl kcd I 1 e ol M ] IO Ml M N
Vi | V2 1 P
cosa 1 T_ 5 5 0 1 0 1
tga 0 g 1 J3 —_ 0 _ 0
eymkmem
Jlnpeimas ¢yHxums I'eoMeTPIMECKII CMBIC MPOHIBOAHOM
Vi Y ¢ xan
A 15
y=kx+b | BERY [
W i} 7K A\
P v=rx ]
by \a - AU VAar "
To x To 1| |~ x
-

k=tga j!'(xo)=lga

TpermposoyHsIA BapwaHT Ne23 a’s

Omeemom K Kaycoomy 3a0aHUI0 A6ASeMCA KOHEeUHas decamuunas opoos,
wnu yenoe uucAo, uau nociedosamenwviocms wugp. Omeem cnauana
JqnUMIUMeE 6 noje omeema 6 meKcme padomsl, A 3AMEM NEPEHECUME &
BIIAHK OTBETOB Ne 1 cnpaga om nomepa coomeencmeyion{e2o 3a0anus.
Kaoxcoyw wugpy, 3nak «MuHyc»r uw 3anamylo numiume 6 omoeibHou
KICemouKe 6 COOmeEemcmsuu ¢ NnpueeoéHHuIMu 6 Oaanke obpasyamu.

Edunuunt uimeperui nucams He Hy»HcHo.

[Ipuntep nevaraer ojHy crpanuiy 3a 14 cexymj. CKOJIBLKO CTPaHHIL MOXKHO
HareyaTaTh Ha TOM NPUHTCPE 3a 7 MHHYT?

Ortger:

VeraHoBHTE COOTBETCTBHE MeEATY BEIHYHHAMH H HX BO3MOMKHBIMH
JHAYUCHHAMH: K Ka@I0MY YICMCHTY IICPBOI'O cTonbIa I'IOJIGCPHTC
CODTBETCTBY]OIJH‘Iﬁ EMEHT U3 BTOpOro cronbua.

BEJTHYWHbI 3HAYEHUA

A) iomaas o/ioii crpanuib yuebnuka 1) 81,7 kB. M

b) wiomans reppuropun PecnyGumkn Kapemns  2) 330 kB. oM

B) miomaas o110l CTOPOHEI MOHETEI 3) 180,5 Tbic. KB. KM
') mnomank 6a7IMHHTOHHOIN TUIONMATKH 4) 300 kB. MM

B rabaunue nost kaxoii OykBoii, coorercTylonieii BelMunHe, ykaxure Homep
e€ BOIMOKHOTO 3HAYEHHS.

Omer:| A|B| B| T
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EnmHblil rocyaapcTBeHHeIR axsamen, 2023 r. MATEMATHKA. Basoebil yposeHs

3 B Tabnuue nokasaHo paciucaHue PUIOPOAHBIX HIEKTPOIIOE3/10B 110
HanpasJieaHo Mocksa Jlenunrpaackas — Kimun — Teeps.

Homep anexTpudm Moo Lrlu Teeps
1 17:31 19:04
2 17:46 19:08 19:55
3 18:10 19:28 FO:‘IS
n 18:15 19:37 p1:11
Is 18:21 19:50
s 19:14 20:55
7 19:21 21:10 F2:11

Branncnas npumén na cranumio Mocksa Jlennnrpaackas B 18:20 1 xouer
yexath B Tsepb Ha Oikaiinieii anekTpuike. B oTBete ykaknTe HOMep >Toi
MEKTPHUKH.

Orer:

b
|I| ITnomazne TpeyroibHUKA MOKHO BHIMHCIHUT 110 hopmyrie § = %, rae a, bu

€ — CTOPOHBI TPEYTOIBHHKA, & R — pajilyc OKpY/KHOCTH, ONMHCAHHOIT OKOJIO

OO TPEYIOJIbHUKA. 110/1b3YACh 3T0it (hopmylioii, Hailwmte S, ecin a = 10,
b=9e=17ER 5

8’

OrpeT:

B crayvaiiHom IKCIMCPHMEHTE  CHMMCTPHYHYH) MOHETY ﬁpocaloT JABAAKIIBL.
Haiinure BEPOATHOCTE TOT'O, 4TO BO BTOpDﬁ pa3 BeIIAJET TO e, YTO H B ]'ICpBbIﬁ.

OtBeT:

TpermposoyHsIA BapwaHT Ne23 4/8

B ropozckom napke uMeercs IsTh aTTPaKIMOHOB: Kapycelib, Kolieco 0003peHus,
aprojipoM, «Pomarnka» 1 «Becénprii THp». B Kaccax npojiaéres 1mects BHAOB
OMIIETOB, KazIblil H3 KOTOPBIX MO3BONAET NOCETHTH OJIMH HIIH JIBa aTTPaKIIHOHA.
CpezieHns 0 CTOHNMOCTH OHIIETOB IIpe/ICTABIICHL! B TAOIHIE.

Howep Guneta Hafiop aTTpaxumonos Fm (py6.)
" lBecénui Tups, aBTOADOM | )
F Koneco oGoapersn, «Becnui THD» K00
b AsTOapoM, « PoMalxas K00
H Koneco oficapersma [150
P fapycens, «Pomawsas 1300
E |22 fosp pso

Kakue Ouiiers! JloikeH KynuTh AHjipeii, 4ToGkl OCeTHTh Bee 118Th
aTTPAKIHOHOB H 3aTpaTHTL He Gonee 750 pybneit?

B orBete ykaxute Kakoil-HuOY b o/t Habop HoMepos 6useToB 6e3 npobesos,
3aNATHIX U JAPYTHX JONOAHATEILHBIX CHMBOJIOB,

Ortser:
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EnmHblil rocyaapcTBeHHeIR axsamen, 2023 r.

Ha pucynke Toukamu nokaszano armocepHoe gasieHue B ropoje N Ha

NPOTAAKEHHH TPEX cyTOK ¢ 4 no 6 anpens 2013 roga. B Teuenne cyTok JaBieHHe
n3mepsetea 4 pasa: 8 00:00, B 06:00, B8 12:00 u B 18:00.

Ilo TOpH30HTAJIH YKAa3bIBAETCA BpeMA CYTOK H J1aTa, O BEPTHKAJH — JaBJICHHE B
MHJILTHMETpAaX pTyTHOIO cronba. ,]]Jlﬂ HariaagHOCTH TOYKH COCIHHCHBI JTHHHCH.

766
764

762 /
760 (/
758 /

N,
756 17
754
752

000 6:00 12:0018:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
4 anpens § anpens 6 anpens

[Tosh3ysich PHCYHKOM, TIOCTABbTE B COOTBETCTBHE KAKIOMY H3 YKa3aHHBIX
MepHOJIOB BpeMeHH XapaKTepHCTHKY arMocdiepHoro aasienns B ropoje N B
TEUEHHE HYTOTO [IEPHOJIA

HEPHO/BI BPEMEHH  XAPAKTEPHCTHKH

A) yrpo 4 anpesst (¢ 6 jo 12 1) naBieHne He MeHsUIOCH H ObUIO Bbille 764

4acoB) MM pPT. CT.

B) yrpo 5 anpesmst (¢ 6 o 12 2) 1aBlieHHE pociIo

HacoB)

B) yrpo 6 anpesns (¢ 6 1o 12 3) AaBiieHHe He MEHSUIOCH M ObUIO Hinke 760
4acoB) MM pT. CT.

I") nenb 6 anpesnst (¢ 12 1o 18 4) nasienne najaio

HAaCOB)

B Tabnuie noj ka0l OyKBoil ykakHTe COOTBETCTBYIONIHIT HOMeEp.

Omer:| A| B | B[ T

MATEMATHKA. Basoebil yposeHs

TperuposoyH=In BapuaHT Ne23 5/8

CpClLll JIAYHHKOB B [IOCEJIKE €CTh Te, KTO BhIpAlUIMBAeT BUHOIPAl, U ecTh Te, KT0

BBIPAILMBAET IPYIIH. A TAKKe €CTh T€, KTO HE BhIPALIMBAeT HH BUHOTPAll, HH
rpyiun. HekoTopsle 1a4HiKH B 3TOM MOCENKe, BbIpAlMBaONIME BHHOIPaJl,
TaKJKe BBIPALIHBAIOT H rpylnH. BeibepuTe yTBep:kIeHH. KOTOpPEIe BepHBI IPH
YKa3aHHBIX YCIIOBHAX.

1) Ecim ta4HuK B3 9Toro nocélka He BhIpallliBaeT BHHOIPa/l, TO OH
BBIpallUBaeT TPYIIH.

2) Cpe/m TeX, KTO BbIpalllHBaeT BHHOTPA/L, €CTh JIAYHHKH H3 5TOTo NocEKa,

3) Ectb x0T OB O/IMH IAYHHK B 3TOM NOCENKE, KOTOPBI BRIPAIIMBAET U IPYIIH,
M BHHOI'PAL

4) Ecim 1a4HuK B 9TOM HOCEIKE BLIPAILMBACT BUHOIPAL, TO OH HE BblpallluBaet

rpyIH.

B orsete 3amumunTe HoMepa BRIOpaHHBIX YTBepzKAeHUil 6e3 npobesos, 3angThIX
¥ JIPYTHX JIOTIOJHHTEIBHBIX CHMBOJIOB.

Ortser:

ITnan mecTHOoCTH pa3buT Ha knerku. Kaxnas knetka ofo3HavaeT KBaapaT
1 m X | M. Haitzmre rutomas yuacTka, Bbljieienoro na miane. Orser jaiire B

KBa/IpaTHBIX MeTpax.
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EnmHeiil rocygapcteeHHbii sxsamed, 2023 r. MATEMATHWKA. Basoswild yposeHs

KBaprupa cocTOMT W3 KOMHATBI, KyXHH, KOPHIOpa H CaHy3/1a (CM. 4epTéx).

Kyxns umeet pasmepst 3 M X 4 M, canysen — 1,5 M X 2 M, ;ymHa kopuaopa 6 M.
Haiinnre miomans KoMHATH (B KBaPaTHEIX METPax).

Im
4M| KyxHA KOMHara
2Mm|cly KOpHIOp
15Mm 6M

OrtgerT:

|I| Bricora Gaka munmnuapudcckoii gpopmel papna 40 ¢M, a IUIomaaL €ro OCHOBAHUA

150 kBajpaTHBIX caHTHMETpoB. YeMy pasen oGbém sToro Gaka (B smtpax)? B
oiHoM JuTpe 1000 KyGuieckHx caHTHMETPOB.

OtBet:

Ha cropone BC npamoyronsuuka ABCD, y kotoporo AB = 12 u AD =17,
oTMeuena Touka E tak, uto tpeyronsuuk ABE pasnoGeapennsiii. Haiignre ED.

B E C

~
P

OTBeT:

TpermposoyHsIA BapwaHT Ne23

Jlane! 1Ba koHyca. Paiuyc ocHOBaHMS M BbICOTA HEPBOI'O KOHYCA PABHbL
cooTBeTcTBeHHO 4 M 9, a BToporo — 6 1 8. Bo ckonbko pas 00bEM BTOpOro
KoHYyca Oompiie 00bEMa nepporo?

Ortset:

Haiizure 3Hav4eHNe BhIpaKeHNs

-7z

Ortger:

Marasun Jlenaet nencHonepaM ckuiky. baton xneba crour B marasune 20
pyGuieil, a nencronep 3annariui 3a Hero 19 pyGueii 40 koneek. Ckosbko
MPOLIEHTOB COCTABH/IA CKHJIKA JUIsl IIeHCHOoHepa?

Orger:

Haiiure 3HaveHIe BoIpakeHis
V288

38

6/8

Ecin YPaBHCHHC HMCECT Ooaece OJIHOT'O KOPHHA, B OTBCTC YKaMHUTC MECHbLIHIT 13

HHX.
Ortget:
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EfmMHbIN rocygapcTeeHHsIn sxzamed, 2023 r. MATEMATHWKA., Bazossill yposeHs

Kasic/ioMy U3 4eThIpEX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJIHO H3
peleHnH B paBoM cTonfIle. YcTaHOBHTE COOTBETCTBHE Mesk/[y HEpaBeHCTBaMH
M HX peIleHHAMH.

HEPABEHCTBA PEHIEHHA
A) log,(x=1) < 1 1) g g
1 1 X
B)37%* > — 2 &
) q 9 ) 1 X
x —

T 3 & 4 e
Raom>t ) —§ s
MNx?—4x+3>0 4) s ity

1 s X

Brmnure B npuseiénnyro B oTBeTe TabMMITY MoJ1 Kak0i OyKBoii
COOTBETCTBYIOIIMH PElIeHHIO HOMEp.

Omer:| A| B| B| I’

Haiianre narusHayHoe uneno, kpatHoe 25, mobeie e coceHme HGpsI
KOTOPOI'o oTIHYaloTCs Ha 2. B orBeTe YEOKHTC KaKOE-IIHGyﬂb O/IHO TaAKO¢
HHCIIO.

Otgert:

B nonenenbHUK akiMu KOMITAHHH NOA0pOKAIH HA HCKOTOPOC YHCIIO MPOLICHTOB,
4 BO BTOPHHEK MMOJICIIEBE]TH HA TO JKE CaMO€ YHCIO NMPpOLEHTOB. B pesyibTaTe OHH
craln crouTh Ha 4% neressie, Yem [IpH OTKPBITHH TOProe B MNOHEIC/IBHHE. Ha
CKOJIBKO MPONEHTOR MOJIOPOMKAIIH aKIIHH KOMIIAHHH B MoHeIeTbHUK?

OrtBeT:

Ky3Heunk npeiraet BA0Ib KOOpJMHATHOH NpAMOH B M00OM HampaslIeHHH Ha
eHHHYHBIH OTPe30K 3a NpbuKOK. CKOMBKO CyIIECTBYeT palIHYHBIX TOUEK Ha
KOOD/IMHATHOI NPAMOi, B KOTOPbIX KY3HEYHK MOJKET OKa3aTbC:, CAC/IaB POBHO 8
NPECKKOB, HAYHHAs NPLITaTh W3 Havalla KoopHHaT?

OTgeT:

TpeHmpoBoYHbIA BapuaHT Ne23 7/8

He 3abyosme nepenecmu ece omeemsl ¢ 61ank omeemos Ne 1 ¢ coomeememenn
¢ uHcmpykuueil ne evtnoanenuro padomst. Ilpoeepeme, umobvt Kasxcovi
omeem ObUT 3ANUCAH 8 CMPOKe ¢ HOMEPOM coomeemcmeayoniezo 2AOAHUA.
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EnmHbli rocyaapcTBeHHeIR axsamen, 2023 r.

Cucrema OUeHHBAHUA IK3AMEHANNOHHOI PadoThl HO MaTEeMATHKE
(6asoBbIil YPOBCHB)

[TpaBmibHOe pellleHNe Kaxjaoro w3 3aganuii 1-21 omeHuBaercs 1 Gamom.
3a/iaHue CUUTAETCH BBINOJIHEHHbIM BEPHO, €CIIM OTBET 3alicaH B Toil (opme,
KOoTopas yKa’ana B HHCTPYKIHH I10 BBITIOJHEHHIO 3aJIaHHs,

COBIIAIacT ¢ HTAJIOHOM OTBETA.

MATEMATHKA. Basosbil yposeHs

H TNOJIHOCTLIO

Homep g
- Ipasuibublii 0TBET

1 30

2 2341

3 7

4 36

5 0.5

6 145

7 3214

8 23

9 10

10 18

11 6

12 13

13 2

14 3

15 3

16 2

17 -7

18 3241

19 97975 wiam 57975 wnm 97575 wiu

57575 wan 53575 wm 13575

20 20

21 9

TpermposoqHsIA BapnaHT Ne23
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