EnuHbIA rocygapcTBeHHbIR 3kaameH, 2023 r. MATEMATWKA. bazoseill yposeHs

Eaunplii rocyiapcrBeHHBIH YK3aMeH
no MATEMATHKE

BazoBeIii YPOREHE
HHcTpyKuus no BRINOJAHEHHI0 PAGoThI

Dx3aMeHalroHHas pabora BrirouaeT B ceds 21 3ananue.

Ha sernontenue pabote! oteoantcs 3 vaca (180 munyT).

OTBeTH K 3a7JaHHAM 3alMCBIBAIOTCA TI0 MPHBEAEHHBIM HUke o0pasnam
B BHJAE YHMCIa WM nocienoBatelbHOCTH HUQp. CHavana 3amuiIdTe OTBETHI
K 33JaHHAM B I0JIe OTBETA B TeKCTe padoTHI, a4 3aTeM TNepeHecHTe WX B OJaHK
otBeToB No | cripaBa OT HOMepa COOTBETCTBYIOILErD 3d1aHUs.

M Orgerr =08 . 10 -0 y8

Ecnu oTBeTOM ABJIAETCS [10CIEA0BATENLHOCTL UMD, KAK B NPUBEAEHHOM HHKE
IpUMEPE, TO 3alHUIMTE 9Ty I0C/IEA0BaTeNbHOCT B Onank orseros Ne 1
0e3 npobenoB, 3aNAThIX W APYTHX JOMOJHHTENBHBIX CHMBOJIOB,

KUM

A|lB|B|T
OIBCT:4312 qulz

Bece Omawkm ETD  3anmosHsioTess  SpKHMH - YE€PHBIMH - YEpPHHIAMH.
JlonyckaeTcs HCTIONB30BAHUE TENICBOMH WM KaW/UIAPHOH PYUKH.

ITpH BBITOJIHEHMH 3aJaHKIT MOJKHO T10JIB30BATHCS YEPHOBHKOM. 3amHCH
B YePHOBHKE, 4 TAK/KE B TEKCTE KOHTPOJIbHBIX H3MEPHTEIbHBIX MATEPHAJIOB
He YUHTBIBAIOTCSA NPH OlleHHBAHHH PadoThI.

bannel, monydeHnele Bamu 3a BBIMOSHEHHBIE 3aJaHHA, CYMMHPYIOTCA.
[TocTapaiiTeck BEIMOMHATE Kak MOKHO OoJNbIIE 3aKanuil 1 Habparh HaudoIbIISe
KOJIH4YeCcTBO DaJIoB.

TMocne 3aBepuienusi paboTel MpoBephTe, YTO OTBET HA KaX[10€ 3aJaHHe
B OnaHkax oTeeToB Nel 3ammcaH moj MpaBUIBHBIM HOMEPOM.

Kenaem yenexa!

TpeHWpOBOHHLIA BapuaHT Ne16

Crpapo4nbie MATEPHAIbI

1/8

Aaredpa
TabuaHna KBaIpaToB UeisIX wHeea ot 0 1o 99
Emsmmen

e T T T3 [ 3[4l S[6] T8 [5
0 0 1 4 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

CBoHCTBa apHYMETHISCKOr0 KBAJPaTHOIO KOPHA

Jab=Ja -Jb npraz0. 520 J%=% npe a20, 5>0

KopHH KBaJpaTHOrO YPaBHEHHA ax’+bx+c=0, a#0

e il PO o, e RGP

2a = 2a
. 2 =
X=-- OpH b" -4ac=0

DOopMYIEI COKPALIEHHOIO YMHOKEHHA
{'a+b}1=al+ 2ab +b°
(a-b)'=a’-2ab+b’

a’-b*=(a+b)(a-b)
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EnuHBLIA rocynapcTeeHHbIN 3k3amed, 2023 1.

Cmenenv uocapugm

MATEMATWKA. Gazossiii yposeHs

TpeHrpoBoHHLIl BapuaHT Ne16
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opu a>0, 5>0 opu a>0, azl, b>0, x>0, y>0

G-n =L‘ ﬂ'h‘ﬂ&“—"b

n llla nem hg"'a=l

a -a =a m‘ll:o

a_-=au-m bga(l}')zlogax*'bga."

a x '

pem e
t—

(ab]‘=ﬂ.‘b. bg‘b -klog‘b

a\"_a"

Bl

B
MN —cp. mn.
M N m"*:‘;
ueaar 3
A C
Teopena [Tndaropa
¢ a a+b’=c’
b
[TpasHabHENE
_af3
" 3
s_a3

B _C BC||AD
MN — cp. mun.
o MN|| AD
W=BC-|2-A.D
A D
Jmma oxpyamoctns  C=2ar
ILromazs kpyra S=w’
r=i@_
a 6
_af3
=

-t

b hy S=ah, b
Y S=absiny AY b
a

ITowaon nosepxrocmen u 06vEmMbl mea

- ——-=

EI'D 2023 6a3a. Caiit 100ballnik.com

napavieIenHne TIpsvas mpaava

2/8

=1
S—zah,

s =%absin'r

d,. d, — mHaroHamH
1

V=lm'zh

S g =1l

4
V=2mr
3

S=4m’

-~

¢160cc aN AU NI9HhOF0dNHAdL =



EnuHbIA rocygapcTBeHHbIR 3kaameH, 2023 r.

TIpaOVTONBEHEIH TPeVIOIBHHEK
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MATEMATWKA. bazoseill yposeHs

TpHUroHOMeTpHYIECKAS OKPYAHOCTE

-2 2
OcHOBHOE TPHTOHOMETPHIECKOE TOXIECTBO: Sil A+ CO0S a= 1

HexoTopsle 3Ha4MeHHA TPHIOHOMETPHYECKHX QyHEI
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TpeHWpOBOHHLIR BApHAHT Nel16 i/e

Omeentom K Kadcoomy 3a0aHUI0 AGTACHICA KOHEYHAA Qecamuynan opoon,
Wil enoe Hucne, wiu nociedosamenvrocmev yugp. Omeem crauana
Januuinme 6 noJie oneema € MeKcme padomst, @ 3amem nepeHecume 6
B/TAHK OTBETOB M 1 cnpaea om rnomepa coomeenicmeyion|ezo 3a0ania.
Kaxncoyro uwugppy, 3max «mumycnr u 3anamyio Rumiume & 0moeabHoll
KlemouKke € COOMEEeMCHEUU ¢ NPUEGEOEHHBIMU € Dianke odpazuyamu.
Edunuyn usmepenuit nucameo ne HyscHo.

B nowme, B koTopom kuBET IleTd, oauH noabes 1. Ha kaxaoM sTaxke 1o mecrs
kpaptup. ITers xxupdT B kBapTHpe Ne50. Ha kxakom staxke wupér [lers?

Orger:

YCTaHOBRHMTE COOTBETCTBHE MERIY BEJIMYHHaMH H HX BO3MOKHBEIMH
SHAUYCHHMAMH: K KaXKJIOMY 3JIEMCHTY NCPBOTO cronbua noaﬁepme
COOTBeTCTBy}Oll[Hﬁ 3JEMEHT H3 BTOPOTO cTonba.

BEJHYHMHbI 3HAUYEHHMS
A) macca TabneTky JeKapcTBa 1) 3,3464 - 10727 kr
B) macca 3emnm 2)100T

B) macca Monexkynel Boaopoaa 3) 500 mr

T') Macca B3pOCIOro KHTa 4) 59726 - 10%* kr

B Tabnmie moa kaxa0it GyKBOH, COOTBETCTRYIOIIEH BEeTHUHHE, YKaXKHTE HOMEP
e€ BO3MOIKHOTO 3HAYEHHS.

Omeer: | A|B| B| T
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EnuHbIA rocygapcTBeHHbIR 3kaameH, 2023 r. MATEMATWKA. bazoseill yposeHs

Ha pucynke H300paxéH rpadHk 3HaAYCHUH aTMOCHEPHOTO TaBICHHA B
HEKOTOPOM ropojie 3a TpH jHsA. [10 TOpH30HTaNN YKa3aHbl IHH HEICIH H BpeMs,
M0 BEPTHKAIH — 3HAYSHHA aTMOC(EPHOTO TaBISHN B MHJLTHMETPAX PTYTHOTO

cTomda.
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BIOPHHK | cpema | 4erBepr

Omnpenenure 110 pUCYHKY 3Ha4deHne armochepHoro gasnenus s yersepr s 6:00.
OrBer maiTe B MIULITMMETPAX PTYTHOTO ¢Toa0a.

OtgeT:

abc
[Tromane TpeyroasHUKa MOKHO BBIYHUCIIHTS 110 (popmyne § = e ea b u

€ — CTOPOHBI TPEYI'OJILHUKA, & R — paiuyc OKpyKHOCTH, OITHCAHHOH OKOJIO

9TOr0 TPeyroJibHUKA. MOMb3YICh ITOH Gopmynoit, Haitqute S, ecnu a = 10,

b:9,c:17HR:%.

Orteer:

B rpynne typucros 8 uenosek. C nomombio Kpebus oHM BRIOHPAIOT NBYX
YeJIOBEK, KOTODPBIE JIOIKHBL WITH B Cello B Marasus 3a npoiaykramu. Kakosa
BEPOSATHOCTL TOro, 4TO TypHcT Jl., BXOAAlIMil B COCTAB Tpymibl, MOHAET B

Marasuu?

OTBeT:

TpeHpoBOYHLIi BApWaHT Ne216 4/8

st TpaHcnopTHPOBKH 42 ToHH rpy3a Ha 1200 KM MOKHO BOCTIONB30BaThCS
YCITYTaMH OJIHO#H U3 TpEX pupM-niepeBo3uHKoB. CTOMMOCTb MEPEBO3KH U
TPY30MOAREMHOCTE ABTOMOOMIIEH KaikA0TO MepeBo3yHKa yKa3zaHsl B TaONIHUIE,

ETOI"IMOCT!: nepeBo3kN OOHUM tpyannonbéMHoch OfjHOro
Mepesoaunk eToMoBUNEM BToMoBUns
py6. Ha 100 km) TOHHBI)
A 3100 4
4000 5,5
B 7600 10

Croneko pyOneil npuAETcs 3aMnIaTuTh 3a CaMyH0 JIEMERYIO Nepero3ky?

Ortser:

EI'D 2023 6a3a. Caiit 100ballnik.com

-~

¢ +60¢c¢ oN WA NI9HhOF0dNHAdL



EnuHbIA rocygapcTBeHHbIR 3kaameH, 2023 r. MATEMATWKA. bazoseill yposeHs

Ha rpadmke H3o6paxkeHa 3aBHCHMOCTb HYaCTOTHI MylIbCa THMHACTA OT BPEMEHH B
TEUEHHE H TOCJIE €r0 BBICTYIICHUA B BOJIBHBIX yrpaxHeHHaX. Ha

FOpHSOHTaJ’IhHOﬁ OCH OTMEUCHO BpeMA (B MHHyTaX], MpomeAmee ¢ Havala
BEICTYIIJIEHHA THMHACTa, Ha BEpTHKﬂJ’[BHOﬁ OCH — 4aCcTOTa NyJbCca (B yaapax B

MUHYTY).
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[Tosb3ysich rpapMKoOM, 1I0CTaBLTE B COOTBETCTBHE KaiKIOMY HHTEPBAIY BPEMEHH
XapaKkTEePUCTHKY IMyJbca THMHACTA HA ATOM HHTEpBasIe.

HHTEPBAJIbI BPEMEHH

A) 4-5 mun
b) 5-6 mun
B) 6-7 mun

I') 7-8 mMun

XAPAKTEPUCTHUKH

1) wactoTa nynbea ynana go 110 ya./mun.
2) uactora myneca ynana auxe 80 ya./Mun.
3) yacTOTa MyNBCA JOCTHUITIA MAKCHMYMA 3a
BCE BpeMs BBICTYIUIEHHA H MOCIE HETO

4) gacToTa Mynbca pocia Ha BeEM
HHTEpBae

B Tabuuue noj ka0 OyKBOH yKaKHTE COOTBETCTBYIOILHI HOME.

Oteer: | A

b | B

I

TpeHWpOBOHHLIR BApHAHT Nel16 5/8

IMpu B3BENIHBAHWH KHBOTHBIX B 300MapKe BBIACHWIOCH, 4TO OYHBON Tsikenee
nBBa, ME/BE/b erde OyHBoma, a prICk erye AbBa. BribepuTte yTBepkKaACHNA,
KOTOPBIE BEPHBI [TPH YKa3aHHBIX YCIOBHSAX.

1) Price Tsenee Oyiirona.

2) byiipon camblil TAXKENBIH U3 BCEX ITHX JKHBOTHBIX,
3) Mepagenn Taxenee Oyiisona.

4) Peice nerve OyiBona.

B oTeere 3anHIINTe HOMepa BEIOPAHHEIX YTBepXkKJIEHHIT Ge3 npoOeroB, 3amsaThiX
U PYTHX JONOJHUTENBHBIX CHMBOJIOB.

Orser:

[I] Ilnan MecTHOCTH pa3duT Ha kneTku. Kaknas knetka oGo3HavaeT Kpaapar
1 m X | m. HaliauTe niomiaae yyacTka, BeIJIEIEHHOTO Ha rane. OTBeT jaiTe B
KBaJApaTHBIX METpax.

Ortger:

Koneco nMmeet 5 cnum. YTael MeskIy coceJIHUMH cliHilaMu paBHel. Halinnte
BelIMUMHY yIJia (B rpajycax), KOTopheii 00pa3yioT JBe COCeAHHE CITHIIBL.

OtgeT:
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EnWHbIA rocynapcTBeHHBIR 3Kk3ameH, 2023 r. MATEMATWKA. bazoseill yposeHs

Onnropoanslii mwap auamerpoM 3 cM BecHT 162 rpamma. CKONBKO IPaAMMOB BECHT
map JuaMeTpoM 2 ¢M, M3TOTOBJIEHHBIH M3 TOTO e MaTepHaa?

ve

OcHoBanus Tpaneuuy pagisl 8 1 16, Gokosas cTopoHa, pagHas 6, obpasyer ¢
OJIHUM W3 OCHOBaHHi Tpanenuu yron 150°. Haiinute nnomans, Tpanemmx.

Ortger:

Ortger:

B ocHoBanuu npAMOii MPH3MBI ICKHT NPAMOYTOIbHBLN TPEYTONBHHK, KATETHI
kotoporo paeusl 3 1 16. Haiinure 06BéM npusmel, ecinu e€ BEICOTA paBHa 3.

OT1BeT:

Haiinure 3Ha4eHHE BHIPAZKEHHS
5,6
1,9-75

Orger:

:

:

17

TpeHWpOBOHHLIR BApHAHT Nel16 6/8

®ytdonka crouna 400 pybuei. ITocne MoBbIIEHHA LEHBI OHA cTana cTouTh 500
py6neii. Ha ckobko MpOLEHTOB Obina MoBbIICHA IieHa (yTOooaKu?

OrBer:

Haiinure 3Hauenme BuipaskeHus
38-10 - 1,3-10%

OrTgeT:

Pemute ypagHeHue

g =

Ecnu YpaBHCHHC HMCCT bonee OOHOTO KOpPHA, B OTBCTC YKAXKHUTC MCHBIIHIH U3
HHX.

OrtBer:

I{amnomy n3 qe’rmpéx HEPABEHCTE B JICBOM cronbdne COOTBETCTBYET OJIHO H3
pemem{ﬁ B IIpaBoM crondre. YcTaHoBHTE COOTBETCTBHE MEKAY HEpABEHCTBAMH
H UX pelIeHHAMH.

HEPABEHCTBA PEIIEHHA
A) log,x > 1 1) G +00)
B) log, x < —1 2) (0;2)

B) log, x > —1 3) (0; %)
Mlog,x<1 4) (2; +o0)

Bnumnre B npuBei€HHYI0 B OTBETE TADIHILY 1101 Kaxk/10H OYKBOI
COOTBETCTBYIOIIMHA HOMED PEeLISHNS.

Omer:| A| B| B| T
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EnWHbIA rocynapcTBeHHBIR 3Kk3ameH, 2023 r. MATEMATWKA. bazoesiil ypoeeHs

Haiinure yeThIpEX3HaYHOE YHCIIO, KpaTHOE 24, Npou3BeAeHNe LH(P KOTOPOTO
pasHO 16. B oTBeTe ykamuTe Kakoe-HHOY 1k OJIHO TAKOE YHCIIO.

Ortger:

[Moesn, asurasch paBHOMEpHO €O cKopocthio 50 Kwm/4, npoeskaer MHMO
npuaopokHoro cronda 3a 72 cexynnsl. Halinure nnuny noeszaa B Metpax.

OrTeerT:

XO03%1MH JOTOBOpPHWIICA C pabOYHMMH, YTO OHHM BBIKOMAKT €MY KOJNOJeH Ha
CIEAYIOIIHX YCIOBHAX: 3a Nepeblii MeTp oH 3annatHT kM 4200 pybneit, a 3a
Kax bl caenyomuid Metp — Ha 1300 pyOned Oonblie, 4eM 3a NpemblLyIIHH,
Ckompko pyOnell Xo3aHH pomkeH Oyaer 3amnmatuTe paGodmMm, eClH  OHH
BBIKOMAIOT Konojen ray6uHoit 11 meTpor?

OrBer:

He 3aéyovme nepenecmu ece omeemol 6 oranx omeemoe Ne 1 ¢ coomeemcemeun
¢ uncmpykyuen no evinoanenuio pavomsi. Ilposepvme, umobvnt rkaxcoori
omeem 6bi 3ANUCAH 8 CMPOKE € HOMEPOM COOMEEMCIMEYIOUe20 3A0an .

TpeHpoBOYHLIi BApWaHT Ne216
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EnWHbIA rocynapcTBeHHBIR 3Kk3ameH, 2023 r.

MATEMATWKA. bazoesiil ypoeeHs

TpeHpoBOYHLIi BApWaHT Ne216

CHcreMa olleHHBAHHS YK3aMeHaIHOHHO# [Jaﬁl]Tiwl no MarecMaTike

(Da3oBbIii YPOBEHB)

[lpaBuneHOe peuieHue Kaxaoro uz szagaHuili 1-21 oueHuBaerca 1 Hammom.
3aaHue CUMTAETCH BBIIOJHEHHBIM BEPHO, €CIM OTBET 3amucad B Toil (opme,
KOTOpas yKa3aHa B WHCTPYKUMH 110 BBIMOJHEHHIO 3aJlaHWf, M IOJIHOCTHIO
COBMAJAET C 3TAIOHOM OTBETA.

31:;,:,2; IpaBuabHBI 0TBET
1 9
2 3412
3 753
4 36
5 0,25
6 384000
7 4312
8 24
9 12
10 =
1 &
12 6
13 =
14 5
15 5
16 250
17 3
18 4312
19 1128 mmn 8112 wm 1224
20 1000
21 117700
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