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Ennblii rocygapcTBeHHbBIH 3K3aMeH CrnpaBo4HbIe MATEPHAIBI
no MATEMATHKE
Anrebpa
Basonudl ypon e Tatmemua KBagpaToB Uexslx wHcen ot 0 go 99
EmHHms:
HHCTPYKINSA 0 BHINOIHEHHIO PaGoThI JTecatsn 0 i 5 3 2 5 5 7 3 5
0 0 1 4 9 16 | 25 | 36 | 49 | 64 | 81
DK3aMeHaIIoHHad paboTa BKIroUaeT B ce0d 21 3agaHire. 1 100 | 121 | 143 | 169 | 196 | 225 | 256 | 289 | 324 | 361
Ha Brmonsenne pa6oTs! orBouTes 3 9aca (180 MuHYT). 2 | 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 84l
OTBeTHl K 3aJaHIIM 3allICHIBAIOTCA II0 IIPHBEISHHBIM HIDKe oOpasiaMm 3 900 | 961 | 1024 | 1089 | 1156 | 1225]| 1296| 1369 | 1444 | 1521
B BHAE UICTAa IUII IOCIedOBaTeNbHOCTH Imgp. CHadana 3aIlITe OTBETBI - 1600 | 1681 | 1764 | 1849 [ 1936 | 2025 | 2116 | 2209 | 2304 | 2401
K 3aJIlaHIIIM B TI0JIe OTBETAa B TeKCTe pabOTHI, a 3aTeM IepeHecHTe X B OIaHK 5 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
7 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 [ 6241
8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
KM ' _08 _ 10 __0 ’ 8 Briank 9 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
CBoficTBa apHQMETHIECKOTO KBAIPATHOTO KOPHA
Ecin oTBETOM SBIFETCH IOCTIEIOBATEIBHOCTE (P, KaK B IPHBSIEHHOM HIDKE Jab=Ja -Jb npu a20. 520 J% =% npu a20, b>0

MpHIMEPE, TO 3allIIIITE 3TY MOCICI0BATEIILHOCTE B OmaHK oTBeTOB Ne |

0e3 npo0enoB, 3aMATHIX H APYTHX JOIOIHUTEIHHBIX CHMBOJIOB. .
KopHH KBagpaTHOTO ypaBHeHHs ax +bx+c=0,a=0

KM Brauk ~ ~
AlbB|B|I —b—\}b‘—-%ac —b+4b"-4ac 3

QOT1BeT: 41311 2 EI'-}3|2 n= =

. 2 .
_1-—% npa b° —4ac=0

Bce Omamkn EI'D 3amoNHAIOTCA APKIMH  UEPHBIMHI  YepHILTAMIL N
JloIrycKaeTcs HCIONb30BaHIe TeJIeBOH IUTH KaMIUULIPHOIT Py Rt
IIpH BHIIONHEHHH 3a[JaHHII MOMHO IIOJIb30BAThCS UEPHOBHKOM. 3amMCcH (a+b) =a’+2ab+
B YUePHOBHKE, A TAKIKE B TEKCTe KOHTPOJIbHBIX H3MeDPHTeJIbHbIX MATEPHATIOB e .
He VUYATBHIBAKTCHA NPH ONeHABAHAH PADOTHL (a-b)"'=a"-2ab+b"
Bamnsl, momydeHHble Bamil 3a BBIIOTHEHHbBIE 3aJaHIS, CYMMHIDYIOTCS. a’-b’=(a+b)(a-b)
ITocTapailTech BHIIOJIHHTE KaK MOKHO OOIBINe 3aqaHIml I HabpaTh HanOOIEIIee
KOJH9ecTBO Oauios.
Ilocne 3aBeprreHNs pabOTHI IPOBEPhTE, YTO OTBET HA KayK/O€ 3ajaHIe
B OaHKax oTBeTOB Nel 3amiicaH mo;| MPaBITFHEIM HOMEPOM.

Kenaem ycnexa!
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Cmenens uaocapugm ITrowmaou gucyp
CaoificTea cTeneHEn Caofictsa JorapugMa TMapamenorpases PEVTOIBHEK
mpr a>0.5>0 mpura>0,a#1. b>0, x>0, y>0 E 1
a ="lT ate®= bi he ; S=ah, & S=Eah'
L] -a nsm bg'a=l Y S=absm7 s=labm'r
a -a=a log,1=0 a a 2
2 log, (xy)=log, x+log, ¥ Tpanemns Poud
a b

= log,{ 2 |<log, x-log, »
(a ) =a : h s=3+d AL o Tz_
(ab)"=a" 5" log, b" =klog, b i 2 N~ s=3dd
(2 s a
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Tpurosomerpudeckue QyERImN

[TpaMOVTOIBHELH TPEYTOILHEK

sma=

cosa=

alos 08

a
tga=—
o

MATEMATWKA. Gasosbill yposeHs

TpHroHOMeTpIrIeCKad OKPYAHOCTE

OCHOBHOE TPHIOHOMETPEMECKOE TOAIECTBO: SIn @ +cos a=1

HexoTopsle 3HAYEHHS TPHNOHOMETPHIECKHX §YHKLHIA

ol 2| 2| = | = 3 |,
g | 6 3 3 2 . -l Il
rpaaycs | 0° 30° 45° 60° 90° | 180° | 270° [ 360°
sma 0 % Q ﬁ 1 0 =] 0
2 2 2
cosa 1 @ _J;:'- % 0 -1 0 1
1ga 0 _‘g_? 1 J3 —_ 0 — 0
Gyuxumn
JInneimas dyrxams TeoneTpirieckii CMBICT MPOHIBOIHOM
Ly Ay | i l
/f ‘_Cl
l_k.“'—b A I=T"1" 1 ] \—_ B
A4 } HEAN
p y=rfx 1 I
by \a - A N4 1 =
- 0 T . 0 " X, Y
-
k=tga f'(xy)=tga
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Omeemom K KarcooMy 300QHUI0 AGIAEMCA KOHEUHAA 0eCAMUUHAA 0pods,
win yeaoe uucio, wan nociedosamensHocms yugp. Omeéem cHauala
3anuuiume 6 nojie Omeema 6 Mexcme paoomslt, a 3amMem NEPEHECUME 6
B/IAHK OTBETOB At 1 cnpasa om HomMepa cOOMEEM CINEYIOUE20 3A0AHUA.
Kaxcoyro yugpy, 3HAK «MUHYCH U 3AHAMYI0 RUWUME 6 OMOeTbHOU
K1emouKke 6 COOMEEMCMEUN ¢ NPUGCOEHHBIMU 6 ONAHKE 00pazyamu.
EQunuybt uzmepeHull NUCams He HYHCHO.

Haﬁ,u}rre SHaYCHHEC BhRIPaKCHILA

2,6 —-26
7,8

OTBeT:

B netHeM JIarepe Ha KadiJoro yUac THIIKA IIoJIaracTcA 50r caxapaB JICHBb. B Jarepe

244 dqemnoBeka. Kakoe HamMmeHbIEe KOMIMMECTBO KIUIOTPAMMOBBIX YIIAKOBOK

caxapa HY’KHO Ha Bech JIarepb Ha 9 JHeil?

OTBeT:

VcTaHOBHTE COOTBETCTBIE MERIY BEIIMMITHAMII H IIX BO3MOMHBIMII 3HAYCHILAMIIL:

K Ka®JOMY 3JIEMCHTY IICPBOTO CTOJ'IGHﬁ no,uGeplrre COOTBeTCTBYIOH.Hlﬁ 3JIEMEHT

13 BTOpOTO cToMbmA.
BEJIMYHHBI

A) Macca KyXOHHOTO XOJOIUTEHITKA

B) Macca TpaMBas

B) Macca HOBOPOKIEHHOTO peO&HKa

I') macca kapaHpgama

3HAUEHH S
1)3500 T
2)15T
3)17 1

4) 38 kT

B Tabmime moa Kaxkgoil 0VKBOII, COOTBETCTBYIOIIEI BEIITUNHE, YKaXKITe HOMEp

€€ BO3MOJKHOTO 3HAYECHIIA.

Omer: | A| B| B| T

~

80FLE1e aN N NI9HhO9O0dNHAd L



EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. MATEMATWKA. Gasosbill yposeHs

Ha gmarpamMme IoKa3aHO KOMIYeCTBO IoceTHTeneil caifra PHIA «HoeocTi» B
TeUeHIIe Kaxaoro gaca 8 qexabpa 2009 roma. ITo ropm3oHTaN yKa3sBaeTcd dac,
10 BEPTHKAINI — KOJITISCTBO IIOCETHTEINEH cailTa Ha IPOTDKCHINI 3TOTO daca.
OmnpegemiTe o QuarpaMme, B TeUeHIe KaKoro daca Ha caiite PHIA «HopocTi»
TOORIBAIO MITHIIMATbHOE KOTITIECTBO TIOCETHTENE.

90000 4
80000 + —— S— R
70000 4 H
60000 4 = -
50000 +
40000 + =
30000 + H o . Ea
20000
L0000

s ﬁ@ﬂ@

OTBeT:

Ha xieruatoit 6ymare ¢ paszMepoM KieTkn 1 X 1 m3obpaskena ¢urypa. Haiimte
€€ IIoIagb.

OtBeT:

Uncno moceTHTeNeil caira YBECIIMYILTIOCE 3a MECHALl BHUCTBEPO. Ha ckompko
MPONEHTOB YBEIIHMYILTIOCE YIICIO ToceTHTENe cailTa 3a 3TOT Mecsn?

OtBeT:

(o]
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Haﬁ,ulrre 3HaUCHIIC BRIpaKCHIIA

32 logz 7

OTBeT:

MoIIHOCTE TOCTOSHHOTO TOKA (B BaTTaX ) BRIYHCIAETCA o opMyne P = I?R, rae
I — cma Toka (B ammepax), R — compoTneleHne (B omax). ITombp3ysack 3Toil
(hopMyTI0Il, HAIITUTEe MONTHOCTE P (B BaTTax), €CII COIPOTHBICHIE COCTABIACT
12 Om, a ci1a TOKa paBHa 3,5 A.

OTBeT:

Haiiire KopeHb YpaBHEHIS
V13 —x = 3.

OTBeT:

Ilepmna JNeCTHIMB! Ja9HOTO A0Ma OIS HaOEKHOCTH VKpEIUIEHBI IIOCEpeIIHe
BEepPTHKAIBHBIM cTo100M. Halimre BeIcOTY [ 3TOrO cTONOA, €CIIM HalMEHBIIAs
BbIcoTa h, mepmn pasHa 0,7 M, a HanOomnpmas h, pasHa 1,5 M. OTBeT Haiite B
MeTpax.

hy

OTBeT:

B ¢upme Takcn B Hamrami 20 JIETKOBBIX aBTOMOOIUIEI: 7 U3 HIX YEPHOTO IIBeTa
c KEITHIMH HAJAIMCSIMI Ha OOKaX, OCTAIBHBIE — JKENTOrO IBETa C YEPHBIMI
HaamicsMi. HailiTe BepoATHOCTh TOTO, YTO Ha CIYYAilHBI BBI30B IIPHEJET
MaIITHA KEITOTo LBeTa ¢ Y€ PHBIMII Ha ITIICIMIL.

OTBeT:
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12 | Muxamn permn mocernts Ilapk arrpakioHoB. CBefeHns o Omierax Ha
aTTPAKINOHBI TIPEJICTaBIeHBl B TaOmme. HekoTopble OIUIETHI ITO3BOIISIOT
TIOCETHTH CPa3y JIBa aTTPAKIIOHA.

Homep bunera ATTPAKLMOHK! CtoumocTs (py6.)
1 KomuaTa cmexa 200
12 KoMHaTa cTpaxa, koMHaTa cMexa 1400
13 IABTOOpOM, KOMHATE cMexa 350
K Koneco oboaperva 1250
15 Koneco oboaperna, aeToapom 300
16 lABTOOPOM 100

Ilonp3yace Tabmmmell, momdOepuTe OIWIETHI Tak, 9ToOB MIXall IOCETILT Bce
geTplpe aTTPAKIIOHA: KOJeco 0003peHId, KOMHATY CTpaxa, KOMHATy cMeXa,
aBTOJPOM, a CYMMapHas CTONMOCTh OILIETOB He IIpeBbIana 750 pyoieit.

B oTBeTe yKaxnTe KaKoIl-HHOyIb oIIH Habop HoMepoB OmeToB Oe3 mpobenos,
3aIATHIX 1 JAPYTHX JOTOIHITEIHHBIX CIIMBOIIOB.

OtBeT:

Hetams mmeeT QopMy H300pakKEHHOrO Ha pICYHKE MHOTOTpPAaHHIKA (Bce
JIBYTPaHHBIE YTIBI TpsMble). Ulclla Ha PICYHKe 0003HAYaroT IIHHBEI pEdep B

canTnMeTpax. Haiimure o0B&M 3Toil geramn. OTBeT pdaiiTe B KYOIYECKIX

CaHTHMETpax.

OtBeT:

2

TpenupoBouHbli BapwanT Ne10 ot 08.11.2021 5/8

Ha prcyHKe ToIKaMII II0Ka3aH roJJ0Boil 00bEM JOOBIUII VI B POCCHII OTKPBITEIM
crocodoM B mreprod ¢ 2001 mo 2010 rog. ITo TopI30HTANN YKa3kIBaeTCA I'of, II0

BEPTHEKATIL — 00BEM ,[[06])1"]11 ¥IIId B MIITUTHOHaX TOHH. I[JIH HarlagHOCTH TOYKH

COSIITHCHBI JITHIIAMIL.

250

225

200

"N/

175

W

e |

L~ 4

150

v

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

ITonp3yack PICYHKOM, IIOCTABBTE B COOTBETCTBHE KakAOMY I3 YKa3aHHBIX
TIEpHOI0B BpEMEHH XapaKTePICTHKY JOOBITH YTIIA.

HHEPHOJbI BPEMEHH

A)2001-2003 rT.
b) 2003-2005 1T.
B) 2005-2007 1T.

I') 2007-2009 rT.

XAPAKTEPHCTHKH

1) B TeueHne mepuoga 06BEM J00BIII
CHaYalla poc, a 3aTeM CTall IIaJaTh

2) 00BEM JOOBIYI B 3TOT IIEPHOJ] POC C
KasKJIBIM TOJIOM

3) nepuoj ¢ MIHIMAJIBHBIM IIOKa3aTelIeM
mobpra 3a 10 et

4) rogoBoil 066EM JOOBIIII COCTABIAT
oomple 175 MIIH T, Ho MeHbIe 200 MIIH T

B Tabmime o Kaxkaoil OVKBOI YKaKHUTe COOTBETCTBYIOINIT HOMEP.

Otser:| A| B | B

r
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B paBHOOeIpeHHOI TPaIeIIII OJHO 113 OCHOBAHIII PaBHO 5, a Ipyroe — 9. BricoTa

Tparneni pasHa 6. HalluTe TaHT€HC OCTPOro yIiia TPANeI.

OTBeT:

Yepes TOUKY, JENSAIIYIO BBICOTY KOHYCa B OTHOIIEHHH 1:4, cINTast OT BEPIIITHEL,
MpoBeJleHa IUIOCKOCTh, TApalielbHasi OCHOBaHIIO. Hailqure o0BEM 3Toro
KOHyca, ecln o0BhEM KOHyca, OTCEKaeMOro OT JaHHOTO KOHYca INPOBeJEHHOI
IUIOCKOCTEIO, paBeH 8.

OtBeT:
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Kam:,uomy 13 4eThIpEX HEPaBEHCTB B JIEBOM CTOJ'I61I8 COOTBETCTBYET OJHO I3
peme}mﬁ B IIpaBOM CTOJ'I6IIE7. VcTaHOBHTE COOTBETCTBIE MEEIY HEpaBCHCTBaMIL

H X peIICHILAMIL.

HEPABEHCTBA PENIEHWSA

A)2 &5 <05 1) (4; +o0)

INCEL 29
x—4

B) log,x > 1 3) (2; +o)

NE-4kx-2)<0 4) (—o0;4)

Bmimmite B IpHBeIEHHYIO B OTBETE TAONIITY IO/ KasKI01 OYKBOIT
COOTBETCTBYIOMINIT PETIIEHITIO HOMEP.

B JKIIBIX JJoMaX, B KOTOPEIX Ooiblre 12 3Taxell, yCTAHOBIEHBI NEKTPIYECKHE
IUITHl BMECTO Ta30BbIX. BEIOepHTE YTBEp:KIEHNS, KOTOpbIE BEPHBI IIPH
TIPHBEAEHHOM YCIIOBHIL

1) Ecimn B foMe YCTaHOBJICHBI Ta30BBIE IUTITEL, TO B 3TOM JoMe Oolnee 13 sTaxkell
2) Ecmu B JoMe yCTaHOBJIEHBI Ta30BBIe IUTHTHL, TO B 3TOM JIOMe MeHee 13
JTakKeil

3) Ecmmu B mome Oombire 17 3Taell, To B HEM YCTaHOBIIESHB! Ta30BbIE IUTHTHL.

4) Ecim B JoMe YCTaHOBIICHBI Ta30BbIe IUTHTEL, TO B HEM He OoJee 12 sTaneil.

B 0TBeTe 3aINIIIITe HOMEPa BRIOpAaHHBIX YTBEPIKICHIII O0e3 mpo6eIoB, 3aaThIX
1 IPYTHX JOTIONMHUTENBHBIX CIIMBOJIOB.

OTBeT:

Haiinnre 4eThIpEX3HATHOE UIICIO, KpaTHOe 15, Mpom3BeleHNe INipp KOTOPOTO
oomeire 0, HO MeHbIIe 25. B 0TBeTe yKaXITe Kakoe-HIOyIb OJHO TaKOE HICIIO.

OTBeT:
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IIyTemecTBEHHIK TEPEIUIBII MOpE Ha SIXTE CO CpeJHEHl CKOpOCThIO 24 KM/d.
OOpaTHO OH JIeTE Ha CIIOPTHBHOM CaMOJIeTe CO CKOPOCTBIO 456 kM/4. Haitnmre
CPETHIOI0 CKOPOCTh ITYTENIECTBEHHIIKA Ha IPOTSKEHNN Beero myTH. OTBeT JjailTe
B KM/d.

OTBeT:

Ha jeHTe 0 pa3sHble CTOPOHBI OT CEPeIITHBI OTMEUEHBI JIBE€ TOHKIE IIONIEpeUHbIe
TIOJIOCKIL: CHHAS 1 KpacHas. Ecii pazpe3ars JISHTY 10 KpacCHOI II0JI0CKE, TO OJHa
JacTh OyaeT Ha 15 oM ammHHee apyroil. Ecmn paspesaTs JeHTY IO CIHeTI ITOJIOCKe,
TO OJHAa 9YacTh OydeT Ha 75 cM ImHHee Apyroil. Haiimire paccrogsne (B
CaHTHMeTpax ) MEX Iy KpacHOII I CIHE II0JIOCKaMIL

OtBeT:

He 3a0y0sme nepenecmu 6ce omeemul 6 01AHK omeemoe Ne 1 6 coomeemcemeuu
¢ HHCHMPYKUHell no 6vinojHeHuw padomesl. IIpoeéepvme, umoowsl Kaycowiil
omeéem 0bl71 3ANUCAH 6 CIPOKE C HOMEPOM COOMEENCMEYIOUe20 3A0aH UA.
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CHcTeMAa olleHHBAHHA 3K3aM eHAIIHOHHOMH paﬁ(ﬂ'bl mo MaTeMaTHKe

(0a30BBIil YPOBEHB)

IIpaBIIBFHOE pelIeHIe KaxIoro I3 3amaHmil 1-21 omeHnBaercsa 1 GamioM.
3agaHIle CYNTASTCS BHITIOJIHEHHBIM BePHO, €CITH SK3aMEHYEMBIIT J1aJl IPaBIIIBHBIIT
OTBeT B BIJE IEIOr0 WHCIA IUIH KOHEYHOIl JecATHYHON npobm, mwim
TIOCIIe J0BaTEIBHOCTI ITH(P.

3?:;8:51 IIpaBnabLHBIH 0TBET
1 0
2 110
3 4312
4 3
5 14
6 300
7 49
8 147
9 4
10 1:1
11 0,65
12 246 i 25
13 9
14 3421
15 3
16 1000
17 3412
18 24
19 1125 mwmn 1215 o 2115
20 45,6
21 45
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