EnmHBIA rocynapcTeeHHbIR 3k3amed, 2023 1. MATEMATWKA. Gasosbill yposeHb

EnunbIi rocyaapcTBeHHbBIH IK3aMeH
no MATEMATHKE

ba3oBbIil YpOBeHB
HHCTPYKINA 110 BBINOTHEHHIO PADOTHI

DK3aMeHaIMoOHHas paboTa BKIOUaeT B ceds 21 3amanme.

Ha BemomHeHe paboTel oTBognuTc 3 gaca (180 MIHYT).

OTBeTH K 3aJaHHAM 3aIlICBIBAIOTCA TI0 TIPHMBEISHHBIM HIDKe 00pasiiaMm
B BHJAC UICIA IUI IOCIeHOBaTelbHOCTH Inidp. CHadana 3aIMIINTe OTBETHI
K 3aJaHIAM B IIONIe OTBETa B TeKCTe paboThHI, a 3aTeM IIepeHeCHTe HX B OJaHK
oTBeTOB Ne | cIIpaBa 0T HOMEpa COOTBETCTBYIOIIETO 3a,TaHIA.

N Orger: 0.8 . 0-0,8 e

Ecnm orBeToM SBISETCA MOCIEI0BATEIBHOCTD ml(bp, KakK B IIPUBEIEHHOM HILKE
IpuMepe, TO 3allllllIITe 3TY IDOCICIOBaTCIIBHOCTE B OmaHK oTBeTOoB Ne 1
oe3 HpOGeJ'IOB, 3aIATREIX I JPYTHX JOIMOJIHHTEIIBHBIX CHHMBOJIOB.

KAM Bnask

A|B|B|T
omer: (4131772 [EW312

Bce Omamkn EI'D 3amoiHMIOTCd  SpKHMH  YEPHBIMII  YepHIDIAMIL
JomyckaeTcst HCIOIb30BaHIIE TeIeBOIl ITH KAIULIIPHO PYUKIL.

IIpH BBHIIONHEHHN 3aJIaHINI MOMKHO IIONB30BAaThCS YEPHOBHKOM. 3AalMCH
B UePHOBHKE, A TAK:KE B TEKCTe KOHTPOJIbHBIX H3MePHTEIbHBIX MATEPHAIOB
He YYHTHIBAIOTCH NPH ONleHABAHHH PA0OTHI.

Bamisl, TonmydeHHble Bami 3a BBIOTHEHHbIE 3aJaHISA, CYMMUDYIOTCS.
ITocTapailTech BEITIOJIHHTE KaK MOKHO OOIBINE 3aJaHINT 1 HaOpaTh HaMOOIEIIee
KOJIH4ecTBO Oauios.

Ilocne 3aBepmieHns pabOTHI NPOBEpPHTE, YTO OTBET Ha KaK/0€ 3ajaHIe
B OnaHKax oTBeTOB Nel 3amicaH moJ| IPaBIUTBHEIM HOMEPOM.

Kenaem ycnexa!

TpeHupoBoHHBIR BapwaHT No7 1/8
Cnpasounsie marepuaib
Anredpa
TabmHma kBagpaToB neasix sHcea ot 0 g0 99
E s
A 0 1 2 3 - 5 6 7 8 9
0 0 1 B 9 16 | 25 | 36 | 49 | &4 | 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 | 1225 1296 | 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
CeoficTBa apHdMETHIECKOro KBAIPATHOIO KOPHS
a a
Jab=Va-Jb npua20, 520 '5=\7/:"P3020-b>0
b
K@mua@amoroppamcmar:+6r+r=0.a:O
. | V"’Z_W‘ - o] \’fa‘*" apm b° —4ac>0
x:—% npH b* —4ac=0

PopMyIEl COKPALIEHHOT0 YMHOKEHHS
ta+b]::a:+2ab+b:
(a-b)*=a’-2ab+b*

a’*-b’=(a+b)(a-b)
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EnmHBIA rocynapcTeeHHbIR 3k3amed, 2023 1. MATEMATWKA. Gasosbill yposeHs TpeHupoBoHHBIR BapwaHT No7 2/8
Cmnenenv u aocapugm Irowaou guayp
CeoficTBa cTeneHR CeoiicTea Jorapadna IMaparteTorpavm TpeyroasHHEK
mpr a>0_.b>0 npa a>0,a#1. >0 x>0, y>0 1 ,
a1 a'%e’=b ”i h, ; g i
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(a ) =a : 5 A‘ d,. d, — maaroram
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bl p»

ITrowaon noeepxHocment u o6vémol mea

H MapaUleIeHIe
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EnmHBIA rocynapcTeeHHbIR 3k3amed, 2023 1.

TpurosoMeTpHIecKHEe PVERIHR

IIpsMOYTONBHELH TPEVTOIBHEK

sma=

MATEMATWKA. Gasosbill yposeHb

TpHroHOMETpHIECKas OKPYAHOCTE
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OCHOBHOE TPHTOHOMETPHIECKOE TOAIECTBO: sIn a+cos a=1

HexoTopele 3Ha9eHHE TPHIOHOMETPHIECKHX QVHKIIHE

| 6 3 3 2 | 2 |
rpagvest | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sma 0 % V2 V3 1 0 -1 0
2 2 2
cosa 1 V3 V2 = 0 -1 0 1
2 2 2
tga 0 % 1 3| — o —]o0
PyEROED
Jhsefman Gyexuns TeoneTpEIECKHI CMBICT IPOH3BOIHOMH
y y
Y Y P
o .II-U.
v=kx+b _i 1" 1T 1T N[
4] fHERN
B [y=re ]l D
’él/ @ - A NeA e -
To x To0] | A | |x x
k=tga f(xp)=tga

TpeHupoBoHHBIR BapwaHT No7 3/8

Omeemom K KarcooMy 300aHUI0 AGNAEMCA KOHEUHAA 0ecAMUYHAA OpoDb,
uan yenoe uucie, uan nociedosamensHocms yudp. Omeéem cHauala
3anuwiume 6 noje omeema 6 MeKcme padomst, a 3amem nepeHecume 6
B/IAHK OTBETOB Ae 1 cnpasa om HOMEPA COOM GEM CINEYIOU{€20 3A0AHUA.
Kaxcoyio qughpy, 3HaAK «MUHYCY U 3AHAMYI0 RUWIUME 6 OMOeTbHOU
KJIEMoUKe 6 COOMEEMCMEUN € NPUBCOCHHBLIMU 6 O/NaHKe o00pazyamu.
EOounuysl usmepeHuil RUCAms He HYHCHO.

Beryu npobesxan 350 mMeTpoB 3a 36 cexyna. Haiignre cpeIHIO0 CKOPOCTE OeryHa
Ha jquctaHmmr. OTBeT AaiiTe B KIDIOMETPAX B 9ac.

OTBeT:

VcTaHOBHTE COOTBETCTBIIE MEXIY BEIITIHAMII H IIX BO3MOKHBIMII
SHAYCHIIAMIL: K KadKJOMY 3TIEMEHTY IIEPBOTO CTOJ'IGIIEI no,uGepn"re
COOTBSTC'IBYTOIU,IHUI 3JIEMEHT I3 BTOpPOTO CTOJ'IGIIEI.

BEJIHYHHBI 3HAYEHUA
A) BBICOTaA (DYTOONBHEIX BOPOT 1) 65 cM

B) BeIcOTa co0OaKH (OBUApPKI) B XOJIKE 2) 74 xm

B) BeicoTa OCTaHKIHCKOIT OarHm 3) 244 cm

I') mmHa pexn Hesa 4)540 M

B Tabmime moa Kaxkgoil 6YKBOII, COOTBETCTBYIONIEI BEIIMUNHE, VKAKIITE HOMEp
€€ BO3MOXKHOTO 3HaYEHIIS.

Omer: | A|B| B| T
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EnmHBIA rocynapcTeeHHbIR 3k3amed, 2023 1. MATEMATWKA. Gasosbill yposeHb

Ha gmarpamme ImoKa3aHo KOJITUECTBO ImoceTHTeneil caitra PITA «HoBocT» BO
Bce JHI ¢ 10 mo 29 Hoa6psa 2009 roga. ITo ropi30HTAIH YKA3EIBAIOTCA JTHIT
MecsIIa, TI0 BEPTHKAIH — KOJITIECTBO NOCETHTEINEl caliTa 3a JaHHbIIT JIeHb.
OmnpegemiTe Mo ANarpaMMe, KaKOTO dIca KOJIYIeCTBO MoceTHTENel caitra PITA
«HoBocTHy OBIIO HANMEHBIIINM 33 YKa3aHHBII IIepHOJ.
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OTBeT:

abe
4R’
€ — CTOPOHHI TPEYTOJBHIKA, @ R — pa/iyc OKpY:KHOCTI, OIIIICAHHOI OKOJIO
3TOTO TPEYTOJBHIKA. ITONB3YACEh 3TOI (hopMyIoil, Haiigure S, ecnmna = 10,
85

b=9,c=17nR=?

IInomange TpeyroIbHIKA MOMKHO BEITHCINTS 110 (hopMyle S = rae a,bun

OTBeT:

B ciydailHOM 3KCIIEpIMEHTE CHMMETPHYIHYIO MOHETY OpOCaloT JIBaIbl.
Haiimire BepoATHOCTH TOTO, YTO BO BTOPOII pa3 BBIIIAJIET TO K€, YTO U B IEPBHII.

OTBeT:

TpeHupoBoHHBIR BapwaHT No7 4/8

ABTOMOOHIIBHBIIT JKYpHAN ollpeelaeT peilTHHT aBTOMOOILTElT Ha OCHOBE
ToKazaTeleil OesomacHocTH S, KomdopTa C, pyHKIMoHaMEHOCTH F, KadecTBa Q
1 mamzaiiHa D. PeliTiHT R BRMIICIACTCA IO hopMyIIe

R_3S+2£‘+2F+2Q+D
N 50 '

B Tabmimie JaHE ToKa3aTem TPEX MoJIesell aBToMOOILIeil.

iﬁe:;“m BesonacHocTe  [KomopT [DYHKUMOHAMBHOCTE l(auecrao NuaaitH
A 1 3 1 n s
B 5 5 1 4 <]
o 4 4 P h h

Haiimite HaHBBICIIIT PEITIHT aBTOMOOHIIA 13 IpeICTABICHHBIX B Ta0mIIIe
MoIeneil.

OTBeT:
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EnmHBIA rocynapcTeeHHbIR 3k3amed, 2023 1. MATEMATWKA. Gasosbill yposeHb

Ha rpadixe 1306pakeHa 3aBHCIMOCTD KPYTAIIETO MOMEHTA ABHTATENs OT
qrcia 060poToB B MIHYTY. Ha TOpH30HTaNbHOIT OCH OTMEUeHO JHCI0 000pPOTOB
B MIHYTY, Ha BepTHKAIBLHOIT OCH — KPYTSILII MOMeHT B H - M.
140 4
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0 1000 2000 3000 4000 5000 6000

ITomp3yschk TpaUKOM, IOCTABETE B COOTBETCTBIE KAk IOMY HHTEPBAIY HHCIIA
000pOTOB B MHHYTY XapaKTepICTHKY KPYTSIIETO MOMEHTA.

HHTEPBAJIBI XAPAKTEPHCTHKH
A) 0-2000 006./M1H. 1) KpyTanmIii MOMEHT He MeHIeTCS Ha BCEM
HMHTepBale

B) 2000-3000 06./MH. 2) IpH YBEIITYEHIIN JHCIa 000pOTOB CaMBlil
OBICTPHIIT POCT KPYTAIIIETO MOMEHTa

3) KpyTAumIil MOMEHT He npeBbrmaer 40 H -
M Ha BcEM HHTepBalle

4) TIpH yBETHYEHITH JIIcIa 000pPOTOB

KpYTSIIIIT MOMEHT ITaJaeT

B) 3000-4000 06./m1H.

I') 4000-6000 06./MiH.

B Tabnue mo Kaxk 101l OYKBOIl YKakIITe COOTBETCTB VIOIIIILIT HOMeEp.

Omer:| A| B| B| T

TpeHupoBoHHBIR BapwaHT No7 5/8

Xo3siiKa K Ipa3JHIKY KYIIIIa MOPC, MOPOXKEHOE, KpabOBBIE TANOYKII H PHIOY.
MoposkeHoe CTOIIIO J0poKe KPaDOBBIX IAI0YEK, HO JIETIEBIIe PRIOBI, MOPC
CTOILT JAeIIEBIe MOPOKeHOTO. BEIOEpITE YTBEPKACHIIS, KOTOPHIE BEPHBI IIPH
YKa3aHHBIX YCIOBHSAX.

1) Mopc CTOILT AEUICBIIe PEIOBL

2) 3a MopC 3aIIaTILIN OOJBINE, YeM 3a MOPOKSHHOE.

3) Pr1ba — camas oporas 13 IIOKYIIOK.

4) Cpean yka3aHHBIX YETHIPEX MOKYIIOK €CTh TPH, CTOHMOCTh KOTOPBIX
OJIITHAKOBA.

B 0oTBeTe 3aIIIIIITe HOMepa BRIOpaHHBIX YTBEP KICHMII 023 Mpo6eloB, 3aIaThX
1 IPYTHX JOTIONHITETFHBIX CHMBOJIOB.

OTBeT:

Ha xeTdaroil Gymare ¢ pasmMepom KieTkn 1 X 1 m3o0paxeHa ¢urypa. Haiimire
€€ oI ags.

OTBeT:

KBapripa cocTONT N3 KOMHATHI, KyXHIH, KOPHJIOpa I CAHy3Ja (CM. 4epTExK).
Kyxusa mveert pasmepst 3 M X 4 M, caHy3en — 1,5 M X 2 M, JmiHA KopHjopa 6 M.
Haiiute mommaas KOMHATHI (B KBaJpaTHBIX METpax).

iuv

M KVXHA KOMHAaTa

KOpHIOp

OTBeT:
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EnmHBIA rocynapcTeeHHbIR 3k3amed, 2023 1. MATEMATWKA. Gasosbill yposeHb

Boja B cocyne MIUTHHIPIYECKOI (opMBI HaxoanTced Ha ypoBHe h = 80 cm. Ha
KaKOM YPOBHE OKa:KeTcs BOJa, ECIH € IIePelIiTh B JAPYTOIl ITHIIHHIPHIeCKITI

coCyJI, ¥ KOTOPOTO Pa/IIyc OCHOBAHIA BABOE OOIbIe, 9eM y iepBoro? OTBeT

JaiiTe B CAaHTHMETpax.

B npsaMOyTOIBHOIT TpaTeIii 0CHOBAHIIA paBHBI 3 1 5, a OJTITH 113 YIJI0B paBeH
135°. HaiimTe MEeHBINYI0 O0KOBYIO CTOPOHY.

OTBeT:

OTBeT:

O06BEM KOHYCa paBeH 97T, a paJHyc €ro OCHOBAHNA paBeH 3. HalimTe BRICOTY
KOHyca.

OTBeT:

TpeHupoBoHHBIR BapwaHT No7 6/8
HaluL[E[ITe 3HaUCHIIC BRIPaKCHIIA
1
1_1
5730
OTtBeT:

IleHa Ha 31eKTPIYECKINT YallHNK OblTa moBBIIICHA Ha 10% m cocTtaBmia 2750
pyomeil. CKOJBbKO pyOiIell CTOILT YallHIIK 10 TTOBEIIIICHIS IIEHBI?

OTBeT:

Haﬁ,mITe 3HaUCHIIC BRIPaKCHIIA

24 6°
125 °

OTBeT:

Haiiite KOpeHb YpaBHEHIS

logs(x — 3) + log; 2 = log; 10.

OTBeT:
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EnmHBIA rocynapcTeeHHbIi 3k3amed, 2023 1. MATEMATWKA. Gasosbill yposeHb TpeHupoBoHHBIR BapwaHT Ne7 7/8
Kaz oMy 113 9eTHIPEX HEPABEHCTB B JIEBOM CTOTIOLE COOTBETCTBYET OJIHO 13 He 3a0y0sme nepenecmu éce omeemst 6 0.;1aHK omeemoe Ne 1 6 coomeemcemesuu
pellIeHNil B IpaBOM CcTOIOIE. Y CTaHOBHTE COOTBETCTBIE MEK/Y HEPaBeHCTBAMII c UHCMpPYKyueil no 6wvinojHeHuwo padomst. Ilposepome, umoodsl Kaxicowiil
1 X PeIICHIIMIL. omeéem Obi1 3ANUCAH 6 CINPOKE C HOMEDOM COOMEEINCINEYIOU{e20 3A0AHUA.
HEPABEHCTBA PENNIEHA A
x—5 . e
A) '-"—""E' < 0 1) 3 & Y
(x—13) ' e
—— .
B) 57+ < — 2) . R
B) (x—3)(x—5)>0 3) e

I log,(x —3) <1

; ]

BmimruTe B IpHBEAEHHYIO B 0TBETE TaOMIMITY IO KA 101l OyKBOIT
COOTBETCTBYIONIYIO (Y.

Omer:| A|B| B| T

BrruepkanTe B dicie 85417627 Tpu IHQpEI TaK, YTOOR! OMYIIBIIEECS TIICIIO
Jemuroch Ha 18. B oTBeTe yKaKiTe KaKoe-HIOYIb O/THO IIONYIHBIIEECS THCIIO.

OTBeT:

Jopora MexTy IyHKTaMHI A i1 B cocTonT 13 mogpéMa 1 CIIycKa, a e€ JJIIHa paBHa
25 kM. Ilyte 13 A B B 3ams71 y TypHcTa 6 9acoB, 113 KOTOPHIX | gac yIIén Ha CITyCK.

Haiimire cKopocTh TYPIICTA Ha CIIYCKE, T OHa OOJIBIIE CKOPOCTIH Ha IMOAbEME
Ha 1 xM/4. OTBeT gaiiTe B KM/4.

OTBeT:

Xo3MHMH J0TOBOPIUICS C pabOdYNMMIH, YTO OHH BHIKOMAKOT €My KOIOJEI Ha
CIIEIVIONINX YCIOBHSX: 3a IIEPBBII MeTp OH 3amratuT mM 4200 pyOeii, a 3a

KaKIBIN CcIeayromnl MeTp — Ha 1300 pybmeil Gojplne, 4eM 3a IIpeIBIIVIIIIIL
CronpKo pyOrell Xo34mH JODKeH OydeT 3amwiaTHTe pabodlM, €CIH OHI
BBIKOIIAFOT KOJIOMEI TIIyOHHOIT 11 MeTpoB?

OTBeT:
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EnmHBIA rocynapcTeeHHbIR 3k3amed, 2023 1.

MATEMATWKA. Gasosbill yposeHb TpeHupoBoHHBIR BapwaHT No7

CHcTeMAa OlleHHBAHHSA 3K3aMeHAIHOH HOi pﬂﬁ(ﬂ'bl mo MaTeMaTHRKe

(0a30BBIil YPOBEHB)

IIpaBHIIEHOE pelIeHHe KaKIoro I3 3amaHmil 1-21 omeHmBaeTca 1 Gammom.
3agaHIle CUHNTAeTCSA BBIOJHEHHBIM BEPHO, €CIII OTBET 3aIlIcaH B Toil dopme,
KOTOpasl yKa3aHa B HHCTPYKIIHH TIO0 BBHIIIONHEHHIO 3afJaHHd, H IIOJHOCTBIO
COBIIAJAET C 3TaJIOHOM OTBETA.

;2);2; IIpaBnIBHBIH OTBET
1 35
2 3142
3 15
4 36
5 0,5
6 0,76
7 3214
8 13
9 14
10 18
11 20
12 2
13 3
14 6
15 2500
16 3
17 8
18 4213
19 84762 nm 85176 wm 54162
20 5
21 117700
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