EnuHbIii rocynapcTBeHHbIR aksameH, 2021 r. MATEMATWKA. Bazossit ypogeHs

Ennnblii rocyiapcTBeHHBIH IK3aMeH
no MATEMATHKE

Bbazoeblii ypoBeHs
HHCTPYKIHA 110 BHINOJHEHHIO PAGOThHI

Dk3aMeHalMoHHas pabora BKmouaer B ceda 20 3ananmnii.

Ha seimonnenue paGotsl oTBoauTes 3 yaca (180 MunyT).

OtBethl K 3aJaHuAM 3allHMCBIBAKOTCA 110 HpHBCﬂéIIEIb]M HHKC OG[}&'BI!HM
B BHJAC 4YHC/Ia HIH I[MOCICHOBATECIIBHOCTH Lllflq)p. CHaqaﬂa 3aMHULIIHTE OTBETHL
K 33laHMAM B MOJIE OTBETAa B TeKCTe padoThl, a 3areM NepeHecHTe X B OJaHK
orBeToB Ne | cripaBa oT HOMepa COOTBETCTBYIONIETO 3a/IaHHs.

Omer:_-0.8 10 - 0 ’ 8

Ecan orBeroM sienmseTcs mociie1oBaTenbHOCTD TlP’[([]p, KakK B le/IBGHéHHOM HHKE
npuMepe, TO 3allHITHTE JTY NOCJACI0BATEILHOCTE B Onank orsetoB Ne |
oe3 Hp06BJIDB, 3aMATEIX U IPYTHX JONOJTHHTCIBHBIX CHMBOIIOB.
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Bece oOnmanku EI'D  zanonHstores  ApPKUMH  YEPHBIMM - YEepHUIIAMM.
Homnyckaercs HeNoNb30BaHKE IeJIeBO MK KalMUIAPHOH pyUKH.

Ilpy BBHIMONHEHHMH 3alaHHIl MOXHO I0JIb30BaThCA YEPHOBHKOM. 3amucH
B YCPHOBHKE, 2 TAKKE B TEKCTE KOHTPOJIbLHLIX H3MEPHTEIBLHBIX MaTEepPHATOB
He YYHTBIBAIOTCSH MPH OLEHHBAHHH PadoThIL.

bayel, monmydennele Bamu 3a BhITONHEHHBIE 33aJaHnf, CYMMHPYIOTCS.
[ocTapaiitech BHINOIHUTE KaK MOMKHO O0JNbINe 3ajannil u HaOpark HanOobIIee
KOJTHYECTRO OAIIOB.

[Mocne zaBepuienus pa®oThl NPOBEPLTE, YTO OTBET HA KAKAOE 3a/1aHUC
B Onankax oTeeToB Nel 3anucan 1o/l NpaBHJIbHBIM HOMEPOM.

Kenaem yenexa!

TpeHnpoBoYHbIA BapuaHT Ne12 ot 23.11.2020 1/8

CnpagoyHbie MaTepHAabl
Aarebpa

Tabmora kpagpaTos ek smeel o1 O 30 99

0 1 2 3 4 ) 6 7 § )

0 1 4 9 16 25 36 | 49 64 81
100 | 121 | 144 | 169 | 196 [ 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 [ 625 | 676 | 729 | T84 | 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
8100 | 8281 | 8464 | 8649 | 8836 | 9025 [ 9216 | 9409 | 9604 | 9801
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CroficTBa apHEGMeTHHIECKOT0 KBATPATHOTO KOPHA

Jab=va Vb npm az0. 520 J_%=%npm&0-b>0

KopHH KBagpaTHOro ypaBHeHHA av +dx+¢=0. a=0

N _b—\Jb*—4ac = —b++/B —4ac
2a #lSRT 2a

.r:—% mpr b’ —4ac=0

X mpu B° —4ac>0

$OpMyIIEl COKPANIEHHOr0 VMHOMKEHHA
la+b) =a +2ab+b”
B3 2
(a—b) =a-2ab+b

a-b*=(a+b)(a-5)
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Cmienenv 1 aozapugm

CEBOCTEA CTEIEHH
npr a=0. b=0

T'eoMeTpna

CeoificTea JTorapHdna
mpE a>0, azl, b>0, x>0, y>0

a"%a®=p

log, a=1

log, 1=0
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EpnvHbIA rocynapcTBeHHbI A ak3ameH, 2021 1.

TpurosoMeTpEYecKEe PYHKIIHE

[IpmoyTOIBHEIR TPEYTWILHEK
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MATEMATWKA. ba3zoswill yposeHs

TpHrOHOMETPHIECKAS OKPYAHOCTE

. 9.
OcHOBHOE TPHIOHOMETPHICCKOE TOAIECTBO: s a+cos a=1

HekoToprle 3HA9eHHA TPHIOHOMETPHAeCKHX (yEERITHi

apam| 0 | X2 | E ® | = % | 5
i [ 5 rl 3 7 | ® |5 | ="
rpagvest | 0° | 30° | 45° 60° | 90° [180° | 270° | 360°
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tga 0 @ 1 43 - 0 — | o
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Omeemom K KajicooMy 3a0auuio Ae1aemcs KoHednas decamuynas opoos,
uin yenoe wucno, uiu nociedosamenvnocms uupp. Omeem cnauvana
3anumiume ¢ Noe OMmeemda ¢ meKcHe pacomel, a 3amem nepenecume @
B/IAHK OTBETOB M 1 cnpaga om HOMEpA COOMEEMCHEYIOMIEZ0 300AHUA.
Kasicoyio yugppy, 3mak «munycr u 3anamyio nRuiiume 6 omoenviol
Klemouke & COOMEEnCmeun ¢ NpueeoéHHbIMU 6 01aHKe o00pasuyamu.
Eounuubt usmepenuit RUCAmv He HYHCHO.

Haiinure 3HayeHue BblpaKeHUA
b 2 5 2
6 23

OrseT:

Haiinure 3nauenue BblpaXkeHnus
412 . 97
glo °

OrTBeT:

Tl'oponckoit Oromxer cocraenster 67 mMuH pyOnel, a pacxojbl HA OJHY W3 €ro
craredf coctaBuiH 15%. CkoIbKO MUIUTHOHOB pyOneil moTpayeno Ha 3Ty CTaTbio
oromxera?

Ortser:

TTnomanasr MOBEPXHOCTH MPAMOYTOJILHOTO Napaienenuneaa ¢ pédopamMu a, b u ¢
BeIuHCIHAeTcd 1o ¢opmyne S = 2(ab +ac + bc). Haiigure nmomans
MOBREPXHOCTH MPAMOYTOILHOTO Tapasenenunesa ¢ péopamu 5, 6 n 20,

OrtBeT:
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EnwvHbIA rocynapcTBeHHbIA ak3amen, 2021 r. MATEMATWKA. ba3zosnill yposeHs TpeHupoBoYHbIA BapnaHT Ne12 ot 23.11.2020 4/8
Haiiaure 3nauenue BuIpaskeHus III VeTaHoBHTE COOTBETCTBHE MEXKY BEJTHUMHAMH M MX BO3MOKHBIMH 3HAUEHUAMH: —
oy (o, 49 K KaXKJIOMY JJI€MEHTY MEepPBOTO CTOOIA NMOJA0EPHTE COOTBETCTBYIONINH dIIEMEHT )
B2\l087 222 M3 BTOPOTO CTO/0IA. m
OrgerT: 0T
BEJIMYHHBI SHAYEHHWA s
A) 00bEM OYTBUIKH Ma3HPOBKH )2n ;v
3a 12 munyr Besnocuneauct npoexan 4 kuinomerpa. CKOJIBKO KHIOMETPOB OH B) 00BéM Oaraxknuka aproMoOuIIs 2) 200 0 O
npoeJieT 3a 33 MHHYTBI, €CJIH OYy/eT exaTh C TOi ’e CKOpoCThIo? B) 00b&M rpy30BOro orcexa TpaHCIOPTHOIO 3) 555 000 km® w
camoséra
Orgert: = 2 3 O
I") 06BéM BoJIBI B UEpHOM MOpe 4) 400 m ks
= B radruue noj kamx 10l OYKBOH, COOTBETCTBYIOILEH BEIHUHHE, YKAXKUTE HOME =
Haiinure KopeHs ypaBHeHUs - i D Y ’ S 24 P o
€€ BO3MOKHOI'O 3HAUYEHHA. —
logs(2x — 5) = 2. N
Orser:
Orser: AlB|B|T §
Yenosek, poct koToporo pageH 1,6 M, crouT Ha paccTosHHK 17 M OT YIHYHOTO zZ
tonapsa. Ipu sToM /THHA TeHH yenoBeka pagHa 8 M. OmpesnenuTe BEICOTY (hoHaps 10
(B MeTpax). B rpynne typucros 8 uenosek. C nomoubio kpebus oHM BBIOMpaoT ABYX N
4eJ0BEK, KOTOpBIE JOMKHBI HATH B Cel0 B MarasWH 3a mpoaykramu. Kakosa (@)
T BEPOATHOCTBL TOro, uTo Typuer M., BXomsimuil B cocraB rpynnbl, nodaér B ==
T Marasumn? -
? — > i N
T ; Orser: w
k — Il,ﬁM
1 ! ! —
17m 8mM ——|
—
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EnuHbIii rocynapcTBeHHbIR aksameH, 2021 r. MATEMATWKA. Bazossii yposeHs

Ha pucynke KHUpHBIMH TOYKAMH MOKa3aHa IlcHA 3071074, YCTAHOBJICHHAA

lentpobankom PD Bo Bce padoune nuu B oxtsadpe 2009 roaa. Mo ropuszonranm

YKa3hIBAIOTCA 4MC/Ia MecsIla, M0 BEPTHKAIN — IIEHA 30J]0Ta B pyOJIsX 3a rpaMm.
J1s HarnsHOCTH HUPHBIC TOYKH HA PHCYHKE COC/IMHEHBI TMHUCH.
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Onpejenure Mo PHCYHKY HAMMEHBINYHO IIEHY 30J10Ta 3a JaHHbIH nepuon. OTeer
naiTe B pyOJsax 3a rpaM.

OrBer:

ABTOMOOMNBLHEIH KypHanm onpejenser peHTHHT aBToMOOHIeH Ha oOcHOBe
nokazareneii Oezonacnoct S, koMmpopra C, pyHKIHOHANBHOCTH F, KadecrBa @
u auzadna D. Pefituar R Beraucnsercs mo dpopmyne

R_3S+2C+2F+ZQ+D
N 50 '

B Tabnune nanel nokazarenu Tpéx Moaene asroMobunei.

;DT':IEN::GWW BezonacHocTe  [KomgopT [PYHKUMOHANBHOCTL Kauyecteo  [duzaiH
A 1 3 1 14 4
B 5 5 1 14 B
B 4 H 2 3 B

Haiinaure vauBoicluMi pedTHHr aBTOMOOWIS M3 NpeicTABISHHBIX B Tabnuie
MOJICIICH.

OrBer:

TpeHnpoBoYHbIA BapuaHT Ne12 ot 23.11.2020 5/8

Sk, umeromui Gopmy kyda ¢ pedpom 20 cm 6e3 onHoil rpaHH, HYKHO

MOKPACHThL CO BCEX CTOPOH cHapyxH. HaiiinTe ninomans noBepxHOCTH, KOTOPYIO
HeoOxoanMo nokpacHthk. OTBET AaiiTe B KBaJPATHBIX CAHTHMETPAX.

OrTger:
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EnuHbIl rocypapcTBeHHbIn 3k3ameH, 2021 1.

MATEMATWKA. Basoesili ypogeHs

Ha pucyHke Toukamu nokazan rogoBoit 00sEM 100b4n yrist B Pocchn oTKpBITEIM
crioco®om B niepuo ¢ 2001 no 2010 roa. Io ropuzonTanu ykasslBaercs roj, 1o
BEPTHKANK — 00BLEM JOOBIUN yIiis B MHJUTMOHAX TOHH. [l HArmsIHOCTH TOYKH

COCJIHHCHBI JIMHHAMH.
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

HOIII:S}/S{CB PHUCYHKOM, MOCTABLTC B COOTBCTCTBHUC KaXIOMY H3 YKa3adHHBIX
NEPHOJI0B BPEMEHH XaPAaKTCPHCTHKY JIOOBIYH yrii.

MEPHO]bI BPEMEHHU
A) 2001-2003 rr.

b) 2003-2005 rr.

B) 2005-2007 rr.

I') 2007-2009 rr.

XAPAKTEPUCTHUKH

1) B TeyeHHe neproa 00bEM J00BIYH
CHavala poc, a 3aTeM CTajl Najarh

2) 00BEM HOOBIYH B 3TOT NEPHO POC C
Kas/IbIM TOI0M

3) nepuo/l ¢ MHHUMAIIEHBIM MOKa3aTeneM
noberan 3a 10 aer

4) ro10BOM 00BEM HOOBIYH COCTABIIAN
oonbie 175 mau T, Ho MeHbie 200 MaH T

B Tabnuie noa kaxoi OyKBOH yKaKUTe COOTBETCTBYIOIIHH HOMED.

Orser:

A

B
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Haiinte nuomanes npsaMoyroiLHOTO TPEYToILHUKA, €CIIH €0 THITIOTEHY3a paBHa
V17, a oiMH U3 KaTeToB paseH 1.

OtBer:

CropoHbl OCHOBaHMS NPABWIBHOH LIECTHYTOABHOH NHpaMHbl paBHbl 24,
bokoBele pédpa pasuel 20. Haiinute muomans OOKOBOHW MOBEPXHOCTH ITOH
THPaMHIBI.

OtBer:
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. MATEMATUWKA. basosbili yposeHb

Yucmo m paBHo 4/ 0,15.

KaxxgoMy H3 4eTBIpEX YnCeI B IEBOM CTOJIOLIE COOTBETCTBYET OTPE30K, KOTOPOMY
OHO NPHHAUISKUT. Y CTAHOBUTE COOTBETCTBHE MEXIY YUCIAMH U OTpE3KaMu U3
MPaBOTO CTOJOMA.

YHUCJIA OTPE3KU
1 3.
A)—— 1 [-3;-2]
m
B) m? 2)[-1;0]
B) 4m 3) [0; 1]
Dm-1 4) [1;2]
Brmmmre B TnpuBenéHHYIO B OTBeTe TaONHMIy TOA KaXAOH OykBoOi

COOTBETCTBYIOIINH YHCITy HOMED.

Omer:| A| B| B| T

Ilepen GackeTOOIBHBIM TYPHHPOM H3MEPHIN POCT HMIPOKOB 0acKeTOOIBHOM
komaHzel Topona N. Okaszaiock, YTO POCT KaXIOro M3 0acKeTOONMCTOB 3TOH
koMmaHs! Oombmie 180 cM u MeHbme 195 cM. Beibepute yTBep:KAeHUS, KOTOPHIC
BEPHBI 1P YKa3aHHbIX YCIOBHSX.

1) B 6acker6obHO# KoMaH 1€ ropojia N 00s3aTeIbHO €CTh UTPOK, POCT KOTOPOT'o
pasen 200 cm.

2) B 6acker6onpHOM KoMaHae roposia N HeT urpokoB ¢ poctoM 179 cwm.

3) Poct mo6oro 6ackeTOoIMCcTa 3TOM KOMaHAbl MeHbIe 195 cMm.

4) Pa3Huma B pocte JOOBIX IBYX HTPOKOB OackeTOONbHON KoMaHabl ropona N
cocTasiseT 6omnee 15 cm.

B otBere 3anmumunTe HOMepa BEIOPaHHBIX YTBEPKICHUH 03 MPOOeoB, 3aIsThIX H
JpYTUX JONOTHUTENBHBIX CHMBOJIOB.

OTBeT:

TpeHnpoBoYHbIN BapmaHT Ne12 ot 23.11.2020. Akagemusi co8a.me 718

Haiinure HarypanbpHOe umcio, Oonbmee 1340, Ho menbimee 1640, koropoe
JITTUTCS] HAa KOKAYIO CBOIO LU(PY U Bce NUMPHI KOTOPOTO PA3IMYHbI U HE PaBHBI
Hyo. B oTBeTe ykaxkute kakoe-HUOY/b OJTHO TAKOE YUCIIO.

OrTBer:

[TpssMOYTONBHUK pa3doUT Ha YETHIPE MEHBIIUX HPSMOYTONBHUKA JOBYMS
NpSMONMHEWHBIME pazpe3aMu. [lmomamum Tpéx W3 HUX, HAYWHAsS C JIEBOTO
BEPXHETOo U Jlajiee 1o 4acoBoM cTpeinke, paBHbl 12, 18 u 30. Haiigure miomans
4eTBEPTOTO MPSIMOYTOJIbHUKA.

12 18
? 30

OTBeT:

He 3a6y0vme nepenecmu 6ce omeemut 6 o1anK omeemog Ne 1 ¢ coomeemcmeuu
¢ uncmpyxuyueil no ewvinoamnenuro pabomul. Ilposepome, umoobwvr Kaxcowii
omeen 0blil 3aNUCAH 8 CIPOKE C HOMEPOM COOMBEMCIMEYIOW €20 3a0aHUSL.
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

MATEMATUWKA. basosbili yposeHb

TpeHnpoBoYHbIN BapmaHT Ne12 ot 23.11.2020. Akagemusi co8a.me

CucreMa olleHMBAHHSA IK3aMEHALMOHHON padoThHI MO MaTeMaTHKe
(0a30BbIil ypOBEHDb)

[TpaBunbHOE perieHue Kaxkaoro u3 3aganuii 1-20 ouenuBaercst 1 Gayuiom.
3a7aHue CYUTACTCS BBINTOJHEHHBIM BEPHO, €CITH AK3aMEHYEMBbIH aJI IPaBUIbHBIN
OTBET B BHJE MLEJIOT0 YHCIa WIM KOHEYHONH MAECATHYHOW IpodW, WIN

noCJICAJ0BATCIIBHOCTHU III/I(lJp.

312—1[;2:;?51 I[IpaBWILHBIN 0TBET

1 2,5
2 2

3 10,05
4 500
5 1

6 11
7 7

8 5

9 1243
10 0,25
11 967,5
12 0,76
13 2000
14 3421
15 2
16 1152
17 1342
18 23
19 1362 wnu 1368 nm 1395 unum 1632
20 20
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