EauHelit rocygapcteeHHbIi 3k3amen, 2023 1. MATEMATWKA. ba3ossil yposeHs

EnuHBIA rocyIapcTBeHHBIH IK3aMeH
no MATEMATHKE

bazoBblil YpOBeHb
HHCTPYKIHS 0 BHINOIHEHHIO PADOTHI

DK3aMeHalmoHHas paboTa BKTodaeT B ceds 21 3agaHie.

Ha BrmonHeHne paboTs! orBoired 3 gaca (180 MuHYT).

OTBeTH K 3aJaHIAM 3aIlHCBIBAIOTCA TIO TMPHBEIEHHBIM HIDKE 00pasnam
B BHJE UIHCIa WIH TocileaoBaTelbHOCTH mdp. CHadanda 3alliIINTe OTBETHI
K 3aJaHIAIM B IIOJIE OTBETa B TEKCTe pabOTHI, a 3aTeM IIEPEeHECHTe HX B OJIAaHK
oTBeTOB Ne | crpaBa 0T HOMeEpa COOTBETCTBYIONIETO 3aaHIA.

Omser: _~0.8 0 - 0 ’ 8

Ecmnn oTBeTOM ABIASTCH IOCIEI0BATENBHOCTE I.Hld?p, KaK B HpI]IBE,JIéHHOM HIDKE
IIpHMeEpe, TO 3alllIITS 3TY IIOCIICOOBATCIIBHOCTE B OmaHk orBeToB Ne 1
oe3 HpOGGJ](}B, 3AIIATRIX I OPYTIIX JOIMOTHITEIbHBIX CIIMBOIIOB.
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Bce Omamkn EI'D 3amolHAKOTCI SpKHMH  9EPHBIMH  YEPHILTAMIL
JloImyckaeTcs HCTIONb30BaHIe TeNeBOIl TN KaMUUIPHOH PYUKIL.

IIpH BBHIIONHEHHH 3alaHHIl MOKHO TOJTb30BATHCS YEPHOBHKOM. 3AaMHCH
B UePHOBHKE, A TAK/KEe B TEKCTe KOHTPOJIbHBIX H3MePHT e/IbHBIX MATEPHATIOB
He YUHTBIBAWTCH NPH Ole HHBAHHH PA0OTHIL

Bamnel, nomydeHHble Bami 3a BBIIONHEHHBIE 3aJaHIS, CYMMHpPYIOTCS.
IocTapaiiTech BBIIOTHHTH KaK MOMKHO OOJIBINe 3a7jaHMIl I HAOpaTh HanbOOIbIIee
KOJIIM4ecTBO 0alUIoB.

[Tocne 3aBepireHns pabOTHI TPOBEPHTE, UTO OTBET Ha KaikIOe 3ajaHIe
B O;1aHKax oTBeToB Nel 3almicaH 1101 IPABIUIEHEIM HOMEPOM.

Kenaem ycnexa!

TpeHwpoBo4HLIR BapwuaHT Nel17 1/8

Cnpasounsie marepualisl

Aaredpa
Ta0mema KBagpaToB measix wHcex ot 0 3o 99
E msmnm

et —5—T T35 [ 3 [ 4[5 [ 6] 7809
0 0 1 - 9 16 25 36 49 64 81
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 122511296 | 1369 | 1444 | 1521
4 1600 | 1681 | 1764 | 1849|1936 2025 2116 | 2209 | 2304 | 2401
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

CpoiicTBa apHQMETHIECKOr0 KBAIPATHOIO KOPHS

Vab=va b npua20, b20 %={% npe @20, b>0

KopHH KBaZpaTHOro ypaBHeHHA ax’+bx+¢c=0,a#0

—b-\}b:— 4ac - —b+\/b:-4ac
2a £ s 2a

Y 2 -
X=-o~ mpH b"-4ac=0

npu b —4ac>0

$OpMYIIEl COKPAIIEHHOr0 YMHOKEHHS
(a+b)'=a’+2ab+b"
(a-b)'=a"-2ab+b’

a’-b’=(a+b)(a-b)
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TpurosoMmeTpuyeckne GpyvERIIN

[TpAMOYTONMBHEIR TPEVTOIBHHK
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MATEMATWKA. ba3ossil yposeHs
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OCHOBHO® TPHIOHOMETPHYECKOE TOAJECTBO: Sin a+cos a=1

HexoTopeie 3HA9CHHA TPHIOHOMETPHYECKHX QYHKIIHA
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TpeHwpoBo4HLIR BapwuaHT Nel17 3/8

Omeéemom K KAucooMy 3a0aHUI0 AGTACHICA KOHEUHAA 0eCAMUYHAA 0pods,
wau yenee uucioe, uad nociedoeamenvHocms wugp. Omeéeem cHauana
3anuwiume 6 nojie omeema 8 MmMexcme padbomsi, a 3amem NEPeHECUMe 6
BIIAHK OTBETOB Ne 1 chpasa om HoMepa cOOMEEM CMEYIOUIE20 3A0aHUA.
Kaxcoyro yugpy, 3HAK «MUHYC)H H 3AQHAMYH RUWIUIME 6 OMOETbHOU
KICMOUKe 6 COOMEEMCMEUN ¢ NPUBCOEHHBIMI 6 OaHKe o00pazyamu.
Eounuuyst usmepeHuil nucamso He HyHCHO.

Berys npobexan 350 MeTpoB 3a 36 cexyHa. Haiinnre cpe/IHIOIO CKOPOCTh
OeryHa Ha qucTaHiu. OTBeT JaliTe B KIUIOMeTpaX B dac.

OT1BeT:

Y CTaHOBHUTE COOTBETCTBIE MCHIY BCIIMYHHAMII I IIX BO3MOMKHBIMIL
SHAYCHIIAMIIL K KaAKTOMY JIEMEHTY IIEPBOTO CTOJ'IﬁI[a HO}IﬁEpIITE
COOTBGTCTBYIO]J.I;[Iﬁ 3JIEMEHT 13 BTOPOT O CTOJ]GI[E.

BEJIHYHWHBI SHAUEHHSA
A) Macca IMTPOBOTO IaKeTa CoKa 130T

B) Macca B3pociIoro KiTa 2)1kr

B) macca KypHHOro fiiIa 3) 250 mr

I') Macca TabIeTKI TeKapcTBa 4)55T

B Tabmime moj Kax ol OYKBOII, COOTBETCTBYIOIIEH BEIIMYIIHE, YKAKITe HOMEP
€€ BO3MOJKHOTO 3HAYeHIIS.

Omer: | A|B| B| T
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EauHelit rocygapcteeHHbIi 3k3amen, 2023 1. MATEMATWKA. ba3ossil yposeHs

Ha rpaduke m3o0pakeHa 3aBUCHMOCTh aTMOC(EPHOTO JaBIEHHS OT BRICOTHI HaJl
ypoBHeM Mops. Ha ropH30HTaIbHOI OCH OTMedeHa BEICOTa HaJl YPOBHEM MOpS B
KIJIOMETpPaX, Ha BEPTHKAILHOI — JJaBIeHIe B MIULTHMETpaX PTYTHOTO CToN0a.
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Omnpegemure no rpadguky, 9eMy paBHO aTMocdepHOe JaBlIeHHe Ha BBICOTe 6,5
KM. OTBeT JiaiiTe B MIULTHMETpaX PTYTHOTO CTOJIOA.

OTtBeT:

Pamryc OKPYAHOCTH, OINIICAHHOI OKOJIO TPEYIOJIEHHKA, MOKHO BBITHCIIHTD IIO
a

(popmyne R = oo [Jle @ — CTOpOHa, a @ — TPOTHBOJIEKAIHIT €Il YT
TpeyroaesHuKa. [Tone3yace 3Toil (hopMmyroil, HaiiqnTe R, ecmtna = 10 n
sina = ;

OTtBer:

Haiignre BepOATHOCTh TOTO, YTO CIYyYailHO BBIOpaHHOE TPEX3HAYHOE YIICIIO
Jenurcd Ha 33.

OT1BeT:

TpeHwpoBo4HLIR BapwuaHT Nel17 4/8

IIpu cTpoNTENBCTBE JoMa (PrIpMa HCTIONB3YET OJTIH I3 THIOB (hyHIaMeHTa:
O€TOHHBII ILTH IIeHOOMOYHENL. JI719 (yHIaMeHTa I3 IIeHOOJIOKOB He00X oMo 2
KyOoMeTpa TIeHOOOKOB 1T 7 MEIIKOB IleMeHTa. J[11g OeToHHOTO hyHIaMeHTa
HeoOXoJHMO 2 TOHHEI IIOHA I 25 MemKoB IieMeHTa. KyOomeTp meHoO0ImokoB
crout 2900 pyb6imeit, mebdens ctout 900 pybielt 3a TOHHY, a MEIlIOK IIeMeHTa
crout 280 pydueil. CkoJbKo py0ei O0yIeT cTOHTh MaTepHall, ecJH BEIOpaTh
HanoOolee JeNIEBEIT BapHAHT?

OTBeT:
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EauHelit rocygapcteeHHbIi 3k3amen, 2023 1. MATEMATWKA. ba3ossil yposeHs

Ha pucyHke m300paskeHs! Tpaduk GYHKIIMH 1 KacaTelTbHBIE, MPOBEIEHHBIE K
HEMY B TOYKax ¢ adcumccami A, B, Cu D.

Y

TTN. )

B mpaBoM cT0J011Ie YKa3aHb! 3HAYeHHS MpOH3BOIHON (DYHKITHH B ToUkax A, B, C
1 D. ITonp3ysck rpadKOM, IIOCTaBbTE B COOTBETCTBHE Ka/KI0II TOUKE 3HAUCHIIE
TIPOM3BOIHOI (PYHKIIII B Heil.

TOYKH 3HAYEHWS ITPOA3BOIHOM
A 1) — 15

B 2)0,5

C 3)2

D 4) — 0,3

B Tabnmie moJ Kax 101l OYKBOI YKaKHTE COOTBETCTBYIONIIIT HOMEP.

Omer:| A| B| C| D

10

TpeHwpoBo4HLIR BapwuaHT Nel17 5/8

IIIxona mpHobpena cToM, A0CKY, MarHHTO(hOH 1 npuHTep. I13BecTHO, UTO
TIPHHTEP JOpPOKe MarHuTo(oHa, a Jocka JeleBlle MarHHTo(OoHa I JellIeBIIe
ctona. Berbepnre yIBep:K/IeHHS, KOTOPBIE BEPHBI TIPH YKa3aHHBIX YCIOBHAX.

1) MarauTtodoH AeneBmue TOCKIL

2) IlpuHTep I0pOoKe TOCKIL.

3) ocka — camas Jemésasd H3 IIOKYIIOK.
4) IlpurTep 1 10CKa CTOAT OHHAKOBO.

B oTBeTe 3amMIINTe HOMEpa BRIOPAHHBIX YTBEPXKASHIIT Oe3 mpoOeIoB, 3alaThIX
H JPYTHX JOTIONHHTEIEHBIX CHMBOJIOB.

OTtBeT;

Ha xnergatoit Oymare ¢ pasmepom KieTkn 1 X 1 m3o0paikerna ¢urypa. Haiignre
e IIomanis.

OTtBeT;

JlauHEIT yaacTOK IMeeT (GopMy IPAMOYTOJIBHIIKA co cTopoHaMu 20 MeTpoB u 30
METPOB. X0351H IUTAHHPYeT 00HECTH ero 3a00poM U pa3/elTh TaKHM Ke
3a0opoM Ha JIBe 9acTH, OJIHa I3 KOTOpBIX IMeeT (opMmy kBagparta. Haiinure

CYMMAapHYIO JUTHHY 3a00pa B MeTpax.

OT1BeT:
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EauHelit rocygapcteeHHbIi 3k3amen, 2023 1. MATEMATWKA. ba3ossil yposeHs

1
B cocy e, mMetotieM GopMy KOHYCa, YPOBEHbD JKIIKOCTH JOCTHTAET S BBICOTEL

O6BeM xmakocT paBeH 20 M1, CKOTBKO MIULTIUIHTPOB JKIJTIKOCTH HYMKHO
JOIIUTh, YTOOBI OTHOCTHIO HAIIOJIHUTE cocy?

OTBeT:

B paBHOOeIpeHHOIT TpameIi OJTHO M3 OCHOBAHIII paBHO 5, a Jpyroe — 9.
Beicora Tpanelnn pasHa 6. HallqiTe TaHT€HC OCTPOro yIUla Tpamelil.

OTBeT:

JlaHbI 1Ba mapa ¢ pagmycaMn 9 u 3. Bo CKOJBKO pa3 ITOMAadb II0BEPXHOCTH
DobIero mapa GOJBIIE ILTOMIATH TTOBEPXHOCTH MEHBITIET0?

N

OTBeT:

14

15

16

17

TpeHwpoBo4HLIR BapwuaHT Nel17

Haiiqire 3HaYeHNe BRIpAKEHHA
56-55—4,1.

OT1BeT:

Ha noct npecegarensa IKOIBHOTO COBETA IIPETeH0Ba JBa KagAnaTa. B
TOJIOCOBAHIH NPHHSTH YyIacTHe 72 demoBeka. ['onoca MeKIy KaHIHIaTaMI
pacIpeeNIUIICE B OTHOmEHHH 4:5. CKOJIBKO rOJIOCOB MOIYYIUT IO0eINTe s ?

OT1BeT:

Hafm]ﬂe 3HAYCHIIC BBEIPpAAKCHILA
7
§ \i{g -\/54,

OT1BeT;

Haiijiire KopeHb ypaBHEHHS
5x —2=10x + 4.

OTBeT:
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EauHelit rocygapcteeHHbIi 3k3amen, 2023 1. MATEMATWKA. ba3ossil yposeHs

KE}KHOM}’ 3 quHp'éx HEPABCHCTB B JICBOM CTOJ]61IE COOTBETCTBYET OJHO II3
pelue}mii B IIpaBOM CTOJ'.[GIIEB. VCTaHOBHTE COOTBETCTBHE MCHEIY HCpaBCHCTBAMIL
H X pENICHITIMIL.

HEPABEHCTBA PEIIEHAS
x _
RECED Sl 1 ¢
1 . . X
—x+1 e
B)5 < 5% 2) g{mmﬂmmmm
B) (x —3)(x —5) > 0 ) _ 3 sy %
3 —MW‘M&—F
M log,(x —3) <1 3 ) 3X
LU L L LU LU, g
4) 3 § x

BrommiTe B IpHBEIEHHY0 B OTBETE TAOMMITY I10/1 KaK 101l OYKBOII
COOTBETCTBYIOIIYIO ITH(PY.

Omer:| A| B| B| T’

Hailute mecTH3HaYHOE HATYpaIbHOE YIICTIO, KOTOPOE 3aIlICEIBAETCS TOIBKO
mudpamn 2 u 0 u gemres Ha 24. B oTBeTe yKakHTe KaKoe-HHOYIb OTHO TaKoe
YHCIIO.

OTtBeT:

I3toM monydaeTca B TIpoliecce CYIIKH BHHOrpaja. CKOJIbKO KHIIOTPaMMOB
BHHOTpaja moTpedyercs 1d moaydeH s 42 KIUToTpaMMOB H3K0Ma, €CIIH BIHHOTPa
conep;xuT 82% BOJBI, a H310M coflep:kHT 19% BoIbI?

OTBeT:

B xop3uHe nexut 40 rpHdoB: phIKIKH H rpy3ai. II3BecTHO, 9To cpe/I Moosx 17
rpHOOB HMEETCA XOTS OBl OJHH PBUKIK, a CPeIH IFOBIX 25 rpu0oB X0TA OBl OJIHH
Tpy3a6. CKONBKO PELKUKOB B KOP3HHE?

OT1BeT:

TpeHwpoBo4HLIR BapwuaHT Nel17 7/8

He 3adydeme nepenecmii 6ce omeemsi 6 O1aHK omeemos Ne 1 6 coomeemcemeuil
c UHCmpyKyueu no 6vinoiHeHuro padomul. Ilpoeepvme, umodvi Kaycowlil
omeem Ovlil 3aNUCAH 8 CIPOKE C HOMEPOM COOMEEN CIMEYIOUIE20 3A0AHUA.
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EauHelit rocygapcteeHHbIi 3k3amen, 2023 1. MATEMATWKA. ba3ossil yposeHs TpeHwpoBo4HLIR BapwuaHT Nel17 8/8
CHcTeMAa olleHHBAHHS 3K3aMeHAIIHOHHOH padoThl Mo MaTeMATHKe -
(0a30BbIil YPOBeHB) U
IIpaBiUIbHOE pellleHHe KakJoro M3 3ajaHmil 1-21 omeHmBaeTca 1 OamioM. L
3amaHIe CYHTAeTCA BHIMIOJHEHHBIM BEPHO, €CIIM OTBET 3alllicaH B ToH dopMe, L
KOTOpasl VyKa3aHa B HHCTPYKLIHH IIO0 BBIIONHEHHIO 3aJaHId, H IIOJHOCTBIO ~
COBIIAJacT C 3TAJICHOM OTBETA. 8
3?:&?}1 IIpaBUAbLHBIH 0TBET 8
1 35 L
2 2143 L
o
3 320 -
4 15 >
5 0,03 é
6 7760 g
7 3412
8 23 <
9 14 N
10 120 N
11 140 8
12 3 —t
13 9 N
14 26,7
15 40
16 42
17 -1,2
18 4213
19 220200 i 202200 mmr 222000
20 189
21 24
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