EQWHbIM rocygapcTeeHHLIN 3k3ameH, 2023 1.

MATEMATWKA. 52308bi{l yposeHs

Eaunblii rocyaapcTrBeHHbIi JK3aMeH
no MATEMATHKE

ba3oBblii ypoBens
HNHCTpYKIHA 10 BHINOJHEHHIO PA00THI
Dk3ameHannonHas pabora Bkaroyaer B ceds 21 3ajanme.

Ha Beimoanenue pa6otsl otBoauTca 3 yaca (180 MuHyT).
OTBeTHI K 3aJaHHAM 3aMHCLIBAIOTCA MO TNPHUBEACHHBIM HMKE 00pasiam

B BHIC YHCIA HIIH NOCICHOBATCILHOCTH U,Hq)p. CHadaya 3amHOIMTE OTBCTEI
K 3aJaHHAM B ITOJIC OTBCTA B TCKCTC paGOTbI, a 3aTCM HICPCHCCHTC HX B Os1aHk
oreeToB No | ClipaBa OT HOMEpa COOTBETCTBYHIIETO 3a/IaHUA.

Ower: ~0.8

n-0,8

Ecnm oTBeTOM ABIACTCA TTOCIEAOBATETHLHOCTH [EHCb[J, KakK B HpHBGﬂéHHOM HHKE
IpuMepe, TO 3alMluuTe 3TY [NOCISNOBATEIIbHOCTE B Onank orBeroB Noe |
oe3 Hpoﬁenon, 3alIATBEIX H APYTIHX JOIMOJTHHTCIBHBEIX CHMBOJIOB.
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A BIB|T
Orect: | 4| 2| 2|2

4312

Bce Omankn EI'D 3anonugiorcss SpKUMH — YEPHBIMHA - YSpHHIIAMH.

HOH)’CK&GTCH HCTIOJIB30BaHHUC TCICBOH HIIN KaHI/IIIJ'IH]JHOﬁ PY4YKH.

HpH BBIMIOJIHCHHHY 3aJaHHMH MOMKHO I10JIb30BATbhCA YCPHOBHKOM. 3anucn

B HEPHOBHKE, 4 TAKAKE B TEKCTE KOHTPOJIbHBIX H3MEPHTEJIBHBIX MaTepHaAJI0B
HE YYUTBIBAKTCH IIPH OLIEHHBAHUHU pﬂﬁO'l'l)l.

EBJIJI[:[, MMOJTYUCHHLIC Bamu 3a BLINOJHEHHEIS 3adaHus, CYMMHPYHOTCH.

[locrapaiiTech BBIIOMHUTL KaK MOKHO 00JIbIIE 3a0aHUi U HAOpaTh HauboIbIIee
KOJMYeCTBO OanioB.

[Tocne 3aBCPIICHNA paﬁoTbI MPOBCPHLTEC, YTO OTBCT Ha KAXKI0C 3alaHHC

B OiaHkax orseros Nel 3anucas 1oj1 [ipaBUIIbHBIM HOMEPOM.

Kenaem ycnexa!

Bnaxk

TpeHnposouHsIil BapUaHT Ne27 1/8

CnpaBotinbie MATEPHAJILI

Tabmma kBaaparos ueasix smces or 0 10 99

E s

:

0 1 3 4 5 6 7 8 9

&2

0 1 9 16 | 25 | 36 | 49 | &4 | 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

O |d|n|Wh || Wt O

8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

CaoficTBa apHOMETHIECKOrO KBAAPATHOIO KOPHA

m=ﬁ-\/3npnazo.bzo %=% npr a20.5>0

KopHH KBaapaTHOrO YpaBHeHHA ax’+bx+c=0,a20

:—b—ufa—4ac. :_b+“$a-_4ac npu b’ —4ac>0

b mpH b° —4ac=0

2a

X X3

X=—

POpMYIEI COKPAIICHHEONO YMHOKCHHA
(a +b):=a:+ 2ab+b°

(a-b}:=a:-lab+bz
a’-b’=(a+b)(a-b)
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EQuHsIn rocy,qapcraeunuﬁ aK3ameH, 2023 r. MATEMATWKA. bazosbiu ypoeeHkb Tpennposmnuﬁ BapWaHT NoZ7 2/8
Cmienend u Jocapigiv ITrowaou gpuap %
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EQWHbIM rocygapcTeeHHLIN 3k3ameH, 2023 1.

[MpsMovVToNLHEI TPEVIOIBHHK

MATEMATWKA. 52308bi{l yposeHs

TpHroHOMeTPHIECKas OKPVAHOCTE

o 3
OCHOBHOE TPHIOHOMETPHYECKOE TOKIECTBO. Si1 G+ cos a=1

HexoTopsie 3HaYeHNE TPHIOHOMETPHYECKHX YKt

TpeHnpoBOYHLIN BapuaHT Ne27 3/8

Omeemom K Kadicoomy 3a0anuio aeiasemces Koneunas 0ecamuunas opooo,
WU yenoe Hucio, uau nociedosamenvrHocmn wugp. Omeem cHauara
sanumwiume 6 Nnoje Omeemd 6 meKcme padomvi, a 3anmem HEPEeHeCUme 6
BTAHK OTBETOB Me 1 cnpaga om nHomepa coomeemcmaylone2o 3a0anis.
Kaoweoyio yugpy, 3nax «munycy u 3anamyio nuwiume 6 O0moenvHol
KlemouKke 6 COOmeemcmeu ¢ RPUGCOEHNBIMU 6 OaanKe odpazyamu.

Eounuust usmepenuu nucams He HyMHcHo.

Mo pacnucanuto noeszx Camapa-Boarorpan ornpasisercs B 7:58, a npubbIBacT B
2:58 Ha caeayroLHii 1eHb (BpeMa MOCKOBCKOE). CKOJILKO 1aCcoB COIJIacHo

PacCIHCaHHKO IOC3 1 HAXOAHTCA B I[yTH?

Ortser:

YcTaHOBUTE COOTBETCTBHE MEKAY BCAHYHMHAMH H HX BO3MOXKHbIMH
FHAYCHHAMM. K KaKIOMY 3JICMCHTY NCPBOTO cronbiia I'IOJJ,SCpHTC

COOTBBTCTB}’KJI.I_[Hﬁ SJIEMEHT M3 BTOpOro CTOJIGU,&.

o | 5| = | 2 | B2 | = 3= |,
a 6 3 3 2 .12 |-
rpaaycsi | 0° 30° 45° 60° 90° | 180° | 270° | 360°
1 | J2 | 3
cosa 1 ﬁ ﬂ 1 0 -1 0 1
2 2 2
tga 0 g 1 J3 — 0 —_ 0
PvExmHn
Tnneisan QyHKIHS IeoMeTpHYECKHI CMBICT ITPOHIBOAKOM
Ry | Ry -
" d -
v=kx+b “T"T T e
P il /| \I\
: N
] - I'l'=f(.1)
oyl\a .- A NA 1 .
10 x ol | A | [x X
-
k=tga ['(xy)=tga

BEJIMYHUHbI 3HAYEHUA
A) 00BEM BOJIbI B A30BCKOM MOpE 1) 150 m3

b) 06BEM ANmMKa ¢ MFHCTPYMEHTAMK 2)1n

B) 00BéM rpy30B0ro orcexa TpaHCIOPTHOIO 3)36 1
caMoJiéra

[') 00LEM OYTBIIKH PacTUTEILHOIO Maciia 4) 256 km>

B tabnuie noa kaxmoit OykBOif, COOTBETCTBYIONIEH BEHINHE, YKAKNUTE HOMED
e€ BO3MOSKHOI'O 3HaUeHus.

Omeer: | A| Bl Bl I
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EQWHbIM rocygapcTeeHHLIN 3k3ameH, 2023 1. MATEMATWKA. bazoebitl yposeHs

Ha pucyHke ;KMpHBIMH TOYKaMH TTOKa3aHa [IeHA HUKES HA MOMEHT 3aKpbITHS
OHpIKEeBBIX TOProB BO Bee padoune auH ¢ 10 mo 26 noadps 2008 ropa. [1o
TOPH30HTAJIN YKa3aHbl YUCJIA MECALLA, TT0 BEPTUKAH — LICHA HUKEIA B J0JIIapax
CIITA 3a TOHHY. ,H.TIH HaArJIAJHOCTH AHPHBIC TOYKH HA PHCYHKE COE/THHCHBI
JauHueit. OnpejesinTe 1o pUcyHKY HAMMEHBLIYIO LEHY HUKEeJISl HA MOMEHT
3aKpBITHA TOProB 3a JaHHbli nmepuon. Oteer gaiite B noutapax CIIA 3a ToHHY.
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10 400
10 200
10 000
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10 11 12131417 18 19 20 21 24 25 26

Oteer:

B ¢pupme «Poarnk» croumocTs (B py0asx) Komo/aia u3 xKene300eTOHHBIX KOJIell
no ¢opmyie C = 6000 + 4100n, rae n — 4ucIo Kojell, YCTAHOBIEHHBIX [1PU
Komanuu komoaua. [oas3yace 37oii popMymIoii, paccauTaiite CTOMMOCTE
kostoua u3 4 konen, OTBer naiire B pyossx.

Oteer:

Hay4nas kondepernms nposonutcs B 3 nas. Beero 3ammannporano 50 noknanos:
B nepBblil jeHb — 18 10KIa[0OB, OCTA/IbHBIE PACIPEAEICHbl HOPOBHY MEXLY
BTOpBIM M TPEThUM JHAMH. Ha KoH(pepeHuH miaHupyeTcs JoKIa] rnpodeccopa
M. TTopsji0k 10KIa 0B onpeaesiercs ciyyanubiM 00pa3zom. Kakopa BepOsSITHOCTD
TOro, 4TO A0KIan npodeccopa M. okaxercs 3alulaHUPOBAHHLIM Ha MOCHSIHHN
ncHb KoHpepeHimu?

OTtBeT:

TpeHnpoBOYHLIN BapuaHT Ne27 4/8

Muxann PEIIHI ITOCCTHTE HapK ATTPAKIIMOHOB. CeeacHus o Omerax Ha
ATTPAKIIHOHBI IPEACTABJICHEI B TaOJIHILE. HeKOTODBIe OMTIeTHI TO3BOMIAIOT
MOCCTHUTDL CPa3y IBad aTTPAKIIHOHA.

Homep Guneta IATTPaKUMOHLI ICroumocTs (py6.)
1 P(ouua'rs cMexa 300
2 kouua‘ra CTPaxa, KOMHATS CMEXa K00
3 IASTONPOM, KOMHETE CMEXE 350
B r(onaco oboapexns 250
5 }(nneco oboaperis, aBTOAPOM 300
5 }\amupou 100

[Mons3ysick Tabinueit, noadepure OuneTsl Tak, 4To0bl Muxawn noceTus Bee
YeThIpe aTTPaKIIMOHA: KOJIeCOo 0003peHus, KOMHATY CTpaxa, KOMHATY CMeXa,
aBTOJIPOM, & CyMMapHasi CTOMMOCTE OMIeTOB He TipeBsimana 750 pyoaeii.

B oTBeTe ykaxuTe Kakoi-HuOyAbL oauH Habop HOMepOR OuTeToB 6e3 npobenos,
3aMsTBIX U APYTHX AOMOJTHHUTENbLHBIX CHMBOJIOB.

OTBeT: 5
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EQWHbIM rocygapcTeeHHLIN 3k3ameH, 2023 1. MATEMATWKA. bazoebitl yposeHs

Ha pucyHke ToukaMH IokaszaHo notpediaeHne Boasl ropoackoii TOLI Ha
NPOTHKEHUH cyTOK. 10 ropu30HTaNH yKa3bIBaeTCs BpeMs, 0 BEPTHKAJIH —
00BEM BBl B KyOOMeTpax B 4ac. /|1 HarasAHOCTH TOYKH COCIMHCHBI TMHUCH.
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HOJ’IB3y5[CB PHUCYHKOM, MOCTABLTE B COOTBETCTBHE KAKIOMY W3 YKa3daHHBIX
1EPUOJI0B BPEMEHHN XaPAKTEPUCTUKY 110Tpebdienus oAbl AaHHoil TOI B
TEUEHHE ITOro MepHoaa.

NEPHUO/AbI BPEMEHH XAPAKTEPUCTHUKH
A) Hounb (¢ 0 10 6 yacos) 1) notpedseHre Bo/Ibl TOCTUTTIO MAKCUMyMa
3a CYTKH

B) yrpo (¢ 6 no 12 yacos) 2) notpebrieHue BOJIbI [1aaJI0 B TCUCHHE
BCETO MepHoaa

3) notpedieHHe BO/Ibl CHAYa a rajao, a
HOTOM POCIO

4) nauboneinit pocrt norpediieHns BOAbI 3a

CyTKU

B) neus (¢ 12 no 18 yacos)

I") Beuep (¢ 18 10 24 yacor)

B tabauie rmoa kaxaoin OYKBOH yKaKHTE COOTBETCTBYIOIIHE HOMEP.

Omer:| A| b| B| T

10

TpeHnpoBOYHLIN BapuaHT Ne27 5/8

Buxkrop crapine Jlennca, Ho miaae Eropa. Annpeii He crapuie Bukropa.
BriOepHTe yTBepIKAeHHUA, KOTOPBIE BEPHBI IPH YKA3aHHBIX YCIOBHIX.

1) Erop cambiii cTapmiimii U3 yka3aHHBIX YETHIPEX YETOBEK.
2) Auppeii u Erop ojiHoro Bospacra.

3) Buxrop u /leHnc 0HOTO BO3pacTa.

4) Jenuc muame Eropa.

B oTBere 3anuninTe HOMEpa BbIOpaHHBIX YTBEPKICHHUH 6e3 npoberioB, 3anaThix
U JIPYTUX A0NOJIHUTEIBHBIX CHMBOJIOB.

OrtBer:

Ha xieruaroit Oymare ¢ pasmepoMm kierkd 1 X 1 n300pakéH npsiMOyrojibHbli
TpeyroibHuK. Haliute niauny ero GosbLiero xarera.

N

Ortser:

Yuactox 3emiu uMeeT npsMoyroiibayto Gopmy. CTOpOHBI NPSIMOYTOIIBHUKA
paBHbl 35 M U 65 M. Hailigure annny 3a0opa (B METpax), KOTOPBIM HYXKHO
OrOpOAHTH YYaCTOK, IPeAycMOTPEB IPoe3]| IHPHHOI 3 M.

65Mm

Im_ 35m

OTBeT:
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EQWHbIM rocygapcTeeHHLIN 3k3ameH, 2023 1. MATEMATWKA. bazoebitl yposeHs

IlnockocTs, npoxoasas uepes Toukd A, B u C (cM. puc.), pazOouBaeT TeTpasip
Ha ABa MHOrorpanHuka. Ckoapko peéoep y Momry4ruBIIErocs MHOTOTPaHHHKA C
MCHbILUM YHUCIIOM BCPILHH?

OTBeT:

Ha oxpyxnoctu paauyca 3 B3ara touka C. Orpe3ok AB — qnamerp
okpyxkHoctu, AC = 4+/2. Haiinute BC.

Orteer:

Hanbl jBa koHyca. Paagnyc ocHoBaHus 1 0Opa3syroLiasi [1epBOro KOHyca paBHbl
COOTBETCTBEHHO 2 U 5, a BTOporo — 5 1 6. Bo ¢KOJIbKO pa3 mioaabs 60KoBoi
MOBEPXHOCTH BTOPOT0 KOHYca Ooblie MI101aaH 60KOBOH 0BEPXHOCTH
nepsoro?

OTBeT:

14

15

16

17

18

TpeHnpoBOYHLIN BapuaHT Ne27 6/8

Haiigure 3HadeHne BEIpaKeHUS
05—-1,5
08

OtBeT:

B cenrsidpe 1 kr cims croun 60 pybaei. B okrabpe ciupbl nooposxkanu va 30%.
Cxonbko pybiieil crowt 1 kr cauB noene nogopoxkasus B okradpe?

OTser:

HaiiguTe 3HaueHHe BLIpaXKeHUs
(V11 —V3)(V11 +V3).

OTser:

Haiigure kopenes ypaBHeHUA
14+8(3x+7)=9

Orger:

Kax oMy U3 4eThIpEX YHCEN B JIEBOM CTOJIOLE COOTBETCTBYET OTPE3OK,
KOTOPOMY OHO MPHHAIICKUT. Y CTAHOBUTE COOTBCTCTBHEC MEHK/TY YUCIAMH K
OTpE3KaMK M3 NPaBoro C'I‘Ojlﬁl_l,a.

UUCJIA OTPE3KH
A)V6 +5 1) [1;2]
B) V6: V5 2) [2;3]
B) 2v6 — V5 3) [4; 5]
» (@)3 -9 4) [5; 6]

Brnmmuure B npuBeACHHYIO B OTBETE TAOIMILY MO KaKI0H OYKBOH
COOTBETCTBYIOIINH OTPE3KY HOMED.

Omeer:| A| B| B| I’
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EQWHbIM rocygapcTeeHHLIN 3k3ameH, 2023 1. MATEMATWKA. bazoebitl yposeHs TpeHnpoBOYHLIN BapuaHT Ne27 718

Haiinure Tpéx3nauyHoe 4MCI0, KpaTHoe 25, Bce PPl KOTOPOTO Pa3IHYHBL, a
cyMMa KBaJpaToB Ludp AeaUTCA Ha 3, HO He JieauTesa Ha 9. B oTBeTe yKakuTe
KaKoC-HHOYIb OIHO TAKOC YHCJIO.

OTtBeT:

Hmeercs apa cocyna. Ilepseiii cogepxur 60 Kkr, a Bropoit — 20 Kkr pacTBopoB
KHCJIOTH] Pa3sIM4YHON KOHIEHTpaIMU. Ecam 5TH pacTBOPBI CMEIATH, TO IMOTYUYHTCA
pactBop, cozepxawmuii 30% kucaorel. Eciin e cMellaTe paBHBIE MAacChl 3THX
pacTBOPOB, TO IOJIYYHTCs paciBop, coaepikamuii 45% xucnorol. CKoJIBKO
IPOLCHTOB KUCJIOTHI COACPIKUTCA B IIEPBOM cocyrie?

Otser:

B TaGaune tpu ctosibLa 4 HECKOIbLKO CTPOK. B Kaxay1o Ki1eTKy Tabuuiibl BIHCAIH
[0 HATYPAJILHOMY YHCIIY TaK, UTO CyMMa BCEX YHCe/l B IepBOM CTOJIOLE paBHA
103, Bo BTOpOoM — 97, B TpeTheM — 93, a cyMMa YHCE B KaikKI0HM CTpoKke 0oJiblie
21, Ho McHblie 24, CKOIBKO BCEro CTPOK B Tabmic?

OTBeT:

He 3aoyobme nepenecmu eéce omeemul ¢ oa1ank omeemog Ne 1 ¢ coomeemcemeuu
¢ uncmpykuyuen no evinoanenuro pavomoi. Ilposepome, umoodwvt kasxcowiit
omeem 0ol 3anUCan 6 CIMpoKe ¢ HOMEPOM COOMBEM CHEYIOU[EZ0 3A0AHUA.

EI'D3 2023 6a3a. Caur 100ballnik.com

~

¢60¢¢ aN WA NI9HhO9OdWHAdL



EQWHbIM rocygapcTeeHHLIN 3k3ameH, 2023 1. MATEMATWKA. bazoebitl yposeHs TpeHnpoBOYHLIN BapuaHT Ne27 8/8
CHereMa OIEHUBAHUAS IK3AMEHAIHOHHOMH padoThl N0 MaTeMaTHKe -
(0a3oBbIii YPOBEHD) O
[IpaBunbHOE pemieHHe KaxA0ro u3 3agaHuid 1-21 onenupaercd 1 Gammom. M
3a/laHMe CYHMTACTCs BBINOJIHCHHBIM BEPHO, €C/IM OTBCT 3alucaH B ToW (opme, L
KOTOpasl YKa3aHd B MHCTPYKLMU [0 BBUIOJHEHHMIO 3a/laHUs, U [1OJIHOCTHIO ~
COBIIAJIAET C DTAJIOHOM OTBETA. 8
31:;::::& IpasnibHbiii 0TBET 8
1 19 L
2 4312 %
3 10000 —
4 22400 =
5 0,32 §
6 246 unu 25 g
7 3412
8 14 %
9 6 N
10 197 )\
T 6 =
12 2 —
13 3 N
14 -1,25
15 78
16 8
17 -2
18 3124
19 125 wm 175 wom 275 vinu 725 unu
825 nmm 875
20 15
21 13
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