EQuHEIN rocygapcTBeHHbIW aK3ameH, 2023 r. MATEMATWKA. basosbil ypoeeHsb TpeHupoBOYHbIM BapuaHT Ne21 1/8
Eaunerii rocyaaperBeHnblil dK3aMen énpanounue MATEPHAJIBI
no MATEMATHKE
Aarebpa
BasoBblii ypoBeHb
TabmHma KBaapaToB neaslx 9Hcen ot 0 z0 99
HWHCTPYKIHA MO BBINOJIHEHHIO PadoThl Eprmm
flecan® 5T 1 1 2 [ 3 [ a] 5671809
Dk3ameHanuoHHas paboTa BKarogaeT B cebs 21 3amanme. 0 0 1 4 9 16 | 25 | 36 | 49 | 64 | 81
Ha Bemonnenune padotel otBoauTcA 3 gaca (180 MmunyT). 1 100 | 121 [ 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
OTBeTHl K 33JaHMAM 3aMUCHIBAIOTCS MO0 NPHUBEAEHHBIM HIDKE 00pasmam 2 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
B BHJAE YHCIa WIM TIOCiIeqoBaTeNbHOCTH Impp. CHayana 3amviinTe OTBETHI 3 900 | 961 [ 1024|1089 | 1156 [ 1225|1296 | 1369 | 1444 | 1521
K 33JaHUsIM B HOJIE OTBETAa B TEKCTE padoThbl, a 3aTe€M IEpEeHecUuTe UX B O/aHK 4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
orBeToB Ne 1 cripaBa OT HOMEpa COOTBETCTBYIOLLEIO 3a/1aHUs. 3 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
WM Orper:_-08 0-0,8 8 6400 6561 | 6724 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
Ecnn oTBeTOM sIBNA€TCA MOCIE0BATENLHOCTE MDD, KaK B MPUBEAEHHOM HHXKE CBOMCTBA APHPMETHIECKOro KBAIPATHOTO KOPHS
npuMepe, TO 3alNHIIMTEe OTy MOCAeA0BATeNbHOCTE B OnaHK oTBeToB No | 1~
6e3 nmpo0enoB, 3anmAThIX U JPYTHX AOTOIHATEILHEIX CHMBOJIOB. Jab=Ja-Jb npr a20, 520 7 s ﬁ npu a20, b>0
KM Bnau
A|B|(B|T i
Otser: | 4| 3| 7| 2 3432 Kopau kBanpatsOro ypasHesHs ax +bx+c=0, a=0
—b—\}b:—-iac —b+\[b:—4ac 2
Bce Onankn EI'D  3anonHsioTcs ApKMMHM  YEPHBIMH  YEPHHIIAMH. " 2a . = 2a mpr b” —4ac>0

JlomyckaeTrcst HCTO/Ib30BaHUE TENEBOM MM KaMUUIAPHON PYYKH.

[Ipu BBIMONHEHUH 33aJaHUN MOKHO I0JIb30BATHCSH YEPHOBUKOM. 3amucu
B YEPHOBHKE, 2 TAKIKE B TEKCTE KOHTPOJIbHBIX H3MEPHTEJILHbIX MATEPHAJIOB
He YYHThIBAKTCH NPH OIleHHBAHWUH PadoThI.

bamsbl, nonydeHHole Bamu 3a BBINOJHEHHBIE 3aJlaHHs, CYMMUDPYIOTCS.
IMocrapaiiTech BBIMOIHUTE KaK MOKHO O0JIbIIC 33/1aHUi ¥ HaOpaTh HaubombIee
KOJIMYECTBO OanioB.

ITocne 3aBeprieHusi pabOThl MPOBEPHTE, YTO OTBET HA Kax/0€ 3a/laHue
B Onankax orsetoB Nel 3amnucaH 1noj npaBuIIbHBIM HOMEPOM.

Kenaem ycnexa!

__b 2 _
X=--— DpH b -4ac=0

PopMyIIEl COKPAIIEHHOTO YMHOKEHHS
[a+b):=az+ 2ab+b°
(a-b )lzaz- 2ab+ b’

a’-b*=(a+b)(a-b)
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EQWHLINA rocyaapcTeeHHbIR ak3ameH, 2023 r.

Cmenens uaocapugm
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MATEMATWKA. basoeblli ypoeeHs
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TpeHWpoBOYHbIi BapraHT Ne21
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EQvHEIN rocyaapcTBeHHbIW aK3ameH, 2023 r.

MOV T OUTRHEI VTOTREHE T BHOLL TIECKAR ORDYEH
i TpEY pHro i ETPE EPY
sina== B e
c i Em}\
c a b / I \
cosa=— L2 < n i
a ¢ '.Nr:us. a 1

;- tga=7 \_|

5 2 T
OcHOBHOE TPHIOHOMETPHHMECKOE TOAIECTRO: s a+cos a=1

HexoTophle 3HAYEHHA TPHIOHOMETPHYECKHX dVEIIHA

MATEMATWKA. basoskil ypoeeHb

OCTh

papmasz| 0 | X L3 L3 L3 o |25 | =
@ 6 4 | 3 2 ' 2 ki
rpamyvest | 07 30° 45° 60° 207 | 1807 | 270° | 360°
sl 0 l-. JF "“I? 1 0 =1 0
cosa 1 £ V2 = 0 -1 0 .
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tga 0 .’“;i 1 3| — 0 — | o0
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TpeHupoBOYHbIA BapuaHT Ne21

3/8

Omeemom K KancooMy 3a0aHui0 A6NACMCA KOHEUHAA O0ecAmUuYHaAA 0poob,
wiu uenoe HUCI0, uau nociedosamenvHocmv yugp. Omeem cHavana
3anuuiume ¢ noje omeemd 6 mekcme padoomvl, a 3amem nepeHecume 6
Bb/IAHK OTBETOB Ne 1 cnpaga om nomepa coomeemcmeyiouiezo 3a0aHus.
Kasicoyio wugpy, 3naxk «munyc» u 3anamyro nuwume 6 O0moenbHOU
KJ1emo4ke 6 COOMmeEemcmeun ¢ npueeOeéHHbIMuU 6 0O1anKe o00pasyamu.
Eounuyot usmepenuit nucamo ne HyscHo.

B My»CKOM OO0IIEKUTHH MHCTUTYTA B KaX/10H KOMHATE MOYKHO MOCEJIUTh HE
Oonee yeThIpex yenopek. Kakoe HanMeHblee KOJHYECTBO KOMHAT HYKHO JUIS
noceneHust §1 HHOropoIHero cryaeHTa?

OrtseT:

Y CTaHOBHTE COOTBETCTBUE MEHKIY BCIHYHHAMH H HX BO3MOKHBIMH
SHAUYCHHAMH: K Ka:KIOMY DJIEMCHTY IICPBOI0 croadua nonﬁepm*e
COOTBCTCTByIOI_I_lHﬁ DJICMCHT H3 BTOPOIro cronaoia.

BEJIMYHUHbI

A) momans GyrdosIbHOro Mo
b) miommaap nouToBO Mapku
B) miomaae kynopsl qoctouHeTsoM 100

pyonei

') mnomans ropoaa MockBbl

3HAYEHUSA

~

1) 97,5 kB. cm
2) 2511 xB. kM
3) 165 kB. MM

¢160cc aN NUA N9HhO9OdNHAdL

4) 7000 kB. M

B Tabnuie noj kax10i OyKBOii, COOTBETCTBYIOIICH BETHYHHE, YKaKUTE HOMEP
e¢ BO3MOMKHOTO 3HAYCHHSL.

OtBer: | A

b

B

L

eobraz.ru


helvi
Прямоугольник


EQuMHLINA rocyaapCTBeHHbIA akaamen, 2023 r. MATEMATWKA. Basoesiii yposeHs

Ha nmnarpamme nokazana cpeiHeMecsiUHas TeMIeparypa Bo3ayxa B Huknem
Hogropoze 3a kaxapiit mecan 1994 rona. [1o ropusonTann yka3bBaroTCa
MeCHILBI, 10 BEPTUKAIH — TemnepaTtypa B rpagycax Llenscus.

OmnpenenuTe 1Mo HarpaMme HauOONBITYIO CPETHEMECAUHYIO TEMIIepaTypy B
1994 rony. OTBet naiite B rpagycax Llenbcus.

Ortser:

3akoH ['yka MokHO 3anucaTh B Buie F = kx, rue F — cua (B HBIOTOHAX), €
KOTOPOMH PacTArHBAIOT NPYKUHY, X — aOCONOTHOE Y/JIMHEHHE MIPYKUHBI (B
MeTpax), a k — koaddumment ynpyroctu. [loms3yscs 3Toit ¢popmymnoi, HaliauTe
x (B metpax), ecu F =51 Huk = 3 H/m.

OtsBerT:

Bacs, Ilers, Oner, Kons u JIéma Opocunu xpedbuil — KOMy HauWHaATb UIPY.
Haiigute BeposiTHOCTL TOrO, YTO HAUMHATH UTPY AoJLkeH Oyner Llets.

OtsBerT:

TpeHWpoBOYHbI BapraHT Ne21 4/8

KinueHT XxoueT apeH10BaTh aBTOMOOMIL HA CYTKH IS TIO€3IKA
npoTsuk€HHOCTEIO S00 kM. B Tabnune npuBeneHsl XapakTepHCTHKH TPEX
aBTOMOOMIIEH U CTOMMOCTb WX apPEH/IbI.

Pacxog Tonnvea an nnara
AsTomobune Tonnueo n H::loo ) m"':: 1 cynon)
A NusensvHoe 7 3700
B BeHauH 10 3200
B EE] 14 3200

IToMumo apeH/ibl, KITUEHT 00s13aH OMIATUTh TOTUIMBO LIS aBTOMOOUIIS HA BCIO
noe3aky. llena nuzensHoro TonnmBa — 25 pyOneit 3a muTp, OersuHa — 35 pyOnein
3a nuTp, rasza — 20 py6naei 3a nutp. CronbKo pyOIel 3armiaTUT KJAUEHT 3a apeHay
¥ TOTUTMBO, €CIIA BBEIOEPET CaMbIid ACIIEBBIN BapHAHT?

OTtseT: :

~
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EQWHEIN rocyaapcTBeHHbIW aK3ameH, 2023 r.

MATEMATWKA. basoskil ypoeeHb

Ha pucynke nokasano n3MeHeHHE [eHbl aKIMil KOMIaHWH HA MOMEHT 3aKpPLITHS
OuprKeBBIX TOProB Bo Bce padouwne auu B nepuo ¢ |1 mo 18 cenrsadps 2012 roqa.
ITo ropuzoHTany yKka3plBaloTCs YHCIa MECALA, 110 BEPTHKAIIN — [IeHa aKIHH B
pyOusax 3a mTyKy. J/1 HArASAHOCTH TOYKH COEAMHEHBI IMHHEH.

NEPUO/JAbI BPEMEHHU

1450
1400
1350
1300
1250
1200
1150

/\\<

\ |/

%

1 45 6 7 8111213141518

HOﬂhSyFle PHCYHKOM, [IOCTABLTC B COOTBCTCTBHC KaXKIOMY M3 YKa3aHHbIX
HUHTCPBAJIOB BPEMCHH XaPaKTCPUCTHKY U3MCHCHHS LICHBI AKIHH.

XAPAKTEPUCTHUKH

A) 1-5 cenra0ps

b) 6-8 centsa0ps

B) 11-13 cenTsbps
I') 14-18 cenTabdps

1) uena akuuu He npesocxoauna 1300
pyOaeii 3a WTyKy

2) ueHa A0CTUrIa MaKCHMyMa 3a Bech
nepuos

3) ueHa akiuii exXeHEBHO pocia

4) ueHa akuuH He onyckasiach Huxe 1300
pyOaeii 3a WTyKy

B Tabauie moa kaxaoi OykBoi yKakKHTe COOTBETCTBYIOLINIT HOMED.

Otser:| A

B

10

TpeHupoBOYHbIM BapuaHT Ne21 5/8

B KHABIX 0Max, B KOTOPEIX Oombie 5 aTaxeil, ycraHoBneH nudT. Beibepure
YTBEPIKAEHHS, KOTOPBIE BEPHBI IPH NMPHBEIEHHOM YCIIOBHH.

1) Ecu B mome Het nudTa, TO B 3TOM oMe Oobmie 6 ITaxke.
2) Ecnn B 1oMe nudTa HeT, TO B 3TOM JIOME MEeHbIIe 6 dTaxe.
3) Ecnm B 1ome Gombire 8 aTakei, To B HEM HeT mu(Ta.
4) Ecnu B tome Oombine 7 aTaxei, To B HEM ecTh TUT.

B ortBete 3anuiiute HOMepa BLIOpAHHLIX YTBEp kK AeHUIA Oe3 pobenos, 3amsiThiX
H JPYTUX JIONOJIHUTEILHBIX CUMBOJIOB,

OrTBer:

[Tnan mecTtHOCTH pa3OuT Ha kneTkn. Kaknas kierka obo3Havaer kBaapar | m X
1 M. Haliaure niionaas yuacrtka, BblieIeHHOrO Ha nade. OTBeT aaiite B
KBA/IpaTHBIX MeTpax.

/
iNERY

OrtserT:

[lepuna necTHUIIBI 1a4HOTO JA0Ma Ui HAJAEKHOCTH YKPENIEHBI MOCEpearHe
BePTUKAIbHBIM cTosI0OM. Halifute BeicoTy [ 3TOr0 cT0/104, €Ciii HAuMEeHbILAs
BeIcOTa h, mepwui paBHa 0,7 M, a Hanbonbmas h, pasxa 1,5 m. OTBeT jaiiTe B
MeTpax.

r/;,,
[

OrtserT:

-~
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EQWHEIN rocynapcTBeHHbIW aK3ameH, 2023 r. MATEMATWKA. ba3oskili ypoeeHbk

[Tnockoets, npoxoasiuast yepes Touku A, B u C (cm. puc.), pasdbusaer ky0 Ha
IBa MHOrorpanHuka. CKOJIBKO rpaHel y MoJyMHBIIET0CS MHOTOTPAHHHKA C

OosbiuM ynciom pédep?
I
~ B

.-1‘

/

Orser:

B tpeyroasnuke ABC nposenena Ouccekrpuca AL, yron ALC pasen 145°, yron
ABC pagen 113°. Haiinute yron ACB. OtBeT paiite B rpajgycax.

B

A | C

Ortser:

CropoHa OCHOBaHUs MMPaBUILHOM TpeyronbHoi npusmsl ABCA,B;C; paBHa 4, a
BBICOTA 3TOii pu3MeI paBHa 4+/3. Haiinure 06béM npusmst ABCA, B, C;.

OrtBeT:

14

15

16

17

TpeHupoBOYHbIM BapuaHT Ne21

HaliguTe 3HaueHne BeIpakKeHus
5 4 72
4 6°3

OTBeT:

B cioptuBHOM Maraszune mo0oi ceutep ctout 500 pyOneii. Ceituac marasux
MPOBO/UT AKIHIO: MPU NOKYIIKE ABYX CBUTEPOB — CKH/IKA HA BTOPOil CBUTEP
90%. Ckonbko pyOnei npuagres 3aniaTuTh 3a NOKYIKY ABYX CBUTEPOB B
MEPHO/I ACHCTBHA aKIUH?

OTBeT:
Haiinure
. Vo1
sina, ecnu cosa = = 0° < a <90°
OrtgerT:

Halinte KopeHs ypaBHEHUS
2+9x = 4x + 3.

OrtgerT:

6/8

~
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EQWHEIN rocyaapcTBeHHbIW aK3ameH, 2023 r. MATEMATWKA. ba3oskili ypoeeHb

Ha xoopaunaTHoii npamoii ormeuensl Touku A, B, C u D. 21
1 1 l 1 | 1 ]
1 s | | B 1 ey 7 Lot

-1 0 1 2 3 4 3

Kaxnoii Touke COOTBETCTBYET OIHO H3 YHCCII B IIPABOM cTtonodue. YCcTaHOBHTE
COOTBETCTBHE MCKIAY YKa3aHHBIMH TOYKaMH H YHCIIaMH.

TOYKH YUCJTA

A 1) V10 ++2
2)V10:v2
3)V10-2v2

4) (V2)' +1

O O ™

B Ta6nuue JUISL KaXK10i TOUKH YKaXKHUTC HOMECD COOTBETCTBYHOILCIO HHUC]IA.

Omer:| A| B| C| D

Haiigute Tpéx3HauHoe HaTypallbHOE YHUCIIO, KOTOPOE MPH JCICHUH U Ha 4, U Ha
15 na@r paBHbIE HEHYJIEBbIE OCTATKH U CPe/iHAS LU(pa B 3alIUCH KOTOPOro
ABJIETCS CPEHUM apu(MeTHUECKUM KpaitHux uudp. B orBere ykaxure kakoe-
HUOY/Ib OJIHO TAKOE YHUCIIO.

Orser:

HNmeercs aBa criaa. [epseiit cogepxur 10% nuxens, sBropoit — 35% nukens. M3
9TUX /IBYX CIUIABOB IOJYYMJIM TpeTUl cruiaB maccou 150 kr, coaepxkammuit 25%
Hukess. Ha ckoabko KujiorpaMMOB Macca MepBOro CruiaBa Oblia MEHbBILIE MacChl
BTOPOIo?

Orser:

TpeHupoBOYHbIM BapuaHT Ne21 7/8

KBac Ha pa3znuB MOKHO KyNHUTh B OyThUIKaX, MPUYEM CTOMMOCTD KBaca B OyThIIIKE
CKJIQJBIBAETCS M3 CTOMMOCTH caMOH OYyTBUIKH M KBaca, HanuToro B He€. llena
OYTBUIKM HE 3aBHCHT OT €€ 00bEMa. byTeiika ¢ kBacom 00bEMOM | uTp ctont 40
pyOnei, o0bémom 2 nutpa — 75 pybnei. Ckompko pyOnei Oyaer cTouTs OyThlIKa
KBaca 00bEéMOM 3 uTpa?

OTBeT:

He 3abyovme nepenecmu ece omeéemst 6 01anHK omeemoe Ne 1 ¢ coomeemcmeuu
C uHcmpyKuueii no esinojHenuio pavomeol. Illposepome, umoodsl Kaxycowii
omeem Obl1 3aNUCAH 8 CHIPOKE ¢ HOMEPOM COOMBENCIMNEYIOULE20 3A0AHUA.

~
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EQWHEIN rocyfapcTBeHHbIW aK3ameH, 2023 r.

Cuerema oneHHBAHHS YK3aMEeHALHOHHOH padoTel 10 MaTeMaTHKe
(Da30BbIii YPOBEHD)

[IpaBunsHoe pemienue kaxaoro u3 3aganui 1-21 onenuBaercsa 1 Oamnom.
3ajaHHe CUMTAETCS BBINOJIHEHHBIM BEPHO, €CIIM OTBET 3amMcaH B TOH Qopme,
KOTOpas YyKa3aHa B HWHCTPYKIMH MO BBINOJHEHUIO 3aJaHHs, W TMOJHOCTHIO

coBnaaacT C 3TaJloHOM OTBCTA.

MATEMATWKA. basoskili ypoeeHb

32;::1?,, IIpaBuabHBIH 0OTBET
1 21
2 4312
3 16
4 17
5 0.2
6 4575
7 1324
8 24
9 10,5
10 %
11 -
12 3
13 i
14 ;s
15 550
16 E
17 02
18 3241
19 123 wiu 543 wm 963
20 i
21 110

TpeHupoBOYHbIM BapuaHT Ne21
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