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

Ennblii rocygapcTBeHHbBIH 3K3aMeH
no MATEMATHKE

ba3oBbIil YpOBeHB
HHCTPYKIHSA 110 BBINOJIHEHHIO PADOTHI

DK3aMeHaIIoHHad paboTa BKIroUaeT B ce0d 21 3agaHire.

Ha BrITIoTHEHNE paboTH! OTBOIITCA 3 Jaca (180 MHHYT).

OTBeTHl K 3aJaHIIM 3allICHIBAIOTCA II0 IIPHBEISHHBIM HIDKe oOpasiaMm
B BHAE UICTAa IUII IOCIedOBaTeNbHOCTH Imgp. CHadana 3aIlITe OTBETBI
K 3aJaHIAM B IIONIE OTBETa B TeKCTe paboThHI, a 3aTeM IepeHEeCHTe HX B OJIaHK
oTBeTOB Ne | cIpaBa OT HOMEpa COOTBETCTBYIOIIETO 3a/IaHIA.

KM OTrer: _08 _ 10 - 0 3 8 Enann

Ecnm orBeTOM SBISETCA IIOCIEI0BATEIBHOCTD HH(bp, KakK B IIpUBEIEHHOM HIDKE
MpHIMEPE, TO 3allIIIITE 3TY MOCICI0BATEIILHOCTE B OmaHK oTBeTOB Ne |
Oe3 I{poﬁenma_ AMATRIX I JPYTIX JOIMOJIHITEIIBHBIX CHMBOIIOB.

KUM Enawk
A|B|B|T

Omer: [ 4| 2| 7] 2 51"3'2

Bce Omamkn EI'D 3amoNHAIOTCA APKIMH  UEPHBIMHI  YepHILTAMIL
JloIrycKaeTcs HCIONb30BaHIIE TeIeBOI ITH KAUIISIPHOI PYIKIL.

IIpH BHIIONHEHHH 3a[JaHHII MOMHO IIOJIb30BAThCS UEPHOBHKOM. 3amMCcH
B YUePHOBHKE, A TAKIKE B TEKCTe KOHTPOJIbHBIX H3MeDPHTeJIbHbIX MATEPHATIOB
He YYHTBHIBAIOTCH NPH ONleHABAHHH PAOOTHI.

Bamnsl, momydeHHble Bamil 3a BBIIOTHEHHbBIE 3aJaHIS, CYMMHIDYIOTCS.
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!

O TPEHUPOBOYHLIE BOPUOHTHI

TpeHupoBouHbIR BapwaHT Ne21 ot 31.01.2022

Aaredpa

CrnpaBoYHbIe MATEPHAIBI

Tabmema Kkeaaparop Heasx aucen ot 0 zo0 99

Emmmus

A 0 1 2 3 4 > 6 7 8 9
0 0 1 i 9 16 | 25 | 36 | 49 | 64 | 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

CpoficTea apHOMETHIECKOr0 KBAIPATHOIO KOPHR

Jab=Va b npua20,520 J%=% npu a20, >0

KopHHE KBaapaTHOrO YpaBHEeHHS ax’+bx+c¢=0,a#0

, =—b—\/i—~lac‘ —b+\lfa—4ac n— P

X

Xy =

x=—% npu b’ —4ac=0

DOpMYIEI COKPAIIEHHOTO YMHOKEHHS
(a+b }:=a:+2ab +b°
{a—b)1=a:—lab+b:

a*-b*=(a+b)(a-b)
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Cmenens u rocapugm ITromaou gusyp

CeoficTea creness CeoficTea norapudgna TMapannenorpamy TpeyromsHEHK

npu a>0.5>0 npu a>0. a#l, b>0, x>0, y>0
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1.

TpurosoMeTpudeckue GyEKIIN

[NpaMOYTOMBHEIR TPEYTOMBHHK

sma=

a
o
alosn|a

cosa=

b thI:%

MATEMATWKA. Gasosbill yposeHs

TpHroHOMeTpHMEeCKAd OKPYAHOCT

OCHOBHOE TPHIOHOMETPHYECKOE TOAIECTBO: Sin a+cos a=1

HexoTophie 3Ha9eHHs TPHIOHOMETPHUECKEX QyHKIIH

0 - - L = 1 3= o
q |PAmaRH 6 3 3 2 ’ 2 |~
rpagvcsl | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina o | LI L2 B 1 o]a]o
cosa 1 ﬁ ﬁ 1 0 -1 0 1
2 2 2
tga 0 g 1 3 — 0 — 0
DyERIHN
JIBeiHAg QyHKUHA I'eomeTpHeCKHiT CMBICT MPOH3IBOAHOMH
Ay | Y
1 1 1 1 ] el
EREEEP: C
y=kx+b | 1T T A N
i 7 HERN
= » y=rm 1P
é‘ & A 1% A | -
10 x 10 | A Xy x
k=tga S'(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.

Ha;["x,ulrre 3HaUCHIIC BRIpaKCHIIA

(8 13)_ 6
25 38/°19

OTBeT:

B mauke 250 micToB 6ymarn ¢opmara A4. 3a Hegemo B odiice pacxogyercsa 700
micToB. Kakoro HalMeHBIIIEro KOMdecTBa adek OyMari XBaTHT Ha 8 He/lelns?

OTBeT:

VcTaHOBHTE COOTBETCTBIIE MEHRIY BEIIMMITHAMII H IIX BO3MOMHBIMII 3HAYCHILAMIIL:
K KaRJOMY 3JIEMCHTY IICPBOTO CTOJ'IGIIa HO}]GepIITe coomeTcmy}ouun‘i 3JIEMEHT
H3 BTOpOTO CTOJ'IGIIa.

BEJIMYHHBI 3HAYEHHSA
A) wiona s MOHHTOPA KOMITBIOTEpPA 1) 75 500 xB. KM
B) mwromans ropoga CaHkT-IleTepbypra 2) 1439 B. KM
B) 1wromans HOT'TS Ha IalbIle B3POCIIOro 3) 100 xB. MM
JeloBeKa

I') mromans KpacHomapckoro kpas 4) 960 xB. cM

B Tabmime moa Kaxkgoil 0VKBOIL, COOTBETCTBYIOIIEI BEIITUNHE, YKaXKIITe HOMEp

€€ BO3MOJKHOTO 3HAYCHI .

Omer: | A| B| B| T
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. MATEMATWKA. Gasosbill yposeHs

Ha mrarpaMMe IIoKa3aHO KOJITIECTBO IoceTHTeNel! caiita PHA «HoBocTi» BO Bce
aHH ¢ 10 mo 29 Hog6ps 2009 roga. ITo TopH30HTAIN YKa3bIBAIOTCS JHII MECAIla,
TI0 BEPTHKAIII — KOJIIYECTRBO ITOCSTUTENEH cailTa 3a JaHHEBII JeHb. OnpenemnmiTe
110 JarpaMMe, KaKoro dicia KONITIecTBO mmoceTuTeneil caitta PITA «HoBocTm»
OBIIIO HANIMEHBIINM 33 YKa3aHHBII IIEPHO/I.
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OTBeT:

5 Ha xmerdaTtoil Oymare c¢ pasmepoMm KieTKH 1 X 1 m300pak€H TpeyTrONBHIIK.
Haiimire ero miomaisb.

OtBeT:

Mara3nH [enaeT NeHCHOHepaM CKIIKy. baToH xineba cromTt B MmarasmHe 20
pyOmell, a IeHCHOHep 3amiaTil 3a Hero 19 pybmeir 40 xomeek. CKOIBKO
TIPOIIEHTOB COCTABHIIA CKHKa JITIS IIEHCIIOHepa?

OTBeT:

Hai'm;[rre 3HAYCHIIC BRIpaKCHIIA

38-10 — 1,3-10%

OTBeT:
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TlepeBecTn TeMmepaTypy u3 mkamsl @aperreiita B mKady Ilenbcus Mo3BOISeT
5
bopmyna t, =;(tF—32), Iie to— TeMmmepaTypa B Ipagycax IO IIKale
enbcus, tp — TeMIepaTypa B Ipafgycax mo Imkane ®apeHreiita. CKONBKIM
Tpagycam 1o 1mKaide IlembcHsg cOOTBETCTBYeT S50 TpaaycoB IO MIKale
®apeHTeiTa?

OTBeT:

II’ Haiinnre KopeHb YpaBHEHHT

1 x—5
(7) B

OTBeT:

JIauHBIT YIacTOK IMeeT (popMy IPIMOYTOIBHIIKA cO cTopoHaMn 20 MeTpoB 1 30
MeTpoB. XO03MHH IUTAHHPYeT OOHEecTH ero 3a0opoM W pa3JellTh TAKHM Ke

3a0opoM Ha JBe 9JacTH, OJHAa M3 KOTOPBIX HMeeT (opMy KBajpaTa. Haiimure
CYMMapHYI0 JIIHY 3a00pa B MeTpax.

I0m

20Mm

OTBeT:

B ¢upMe TakcH B JaHHBIT MOMEHT cBO0OOJHO 20 MaImH: 8 Y€pHBIX, 7 XKEITHIX I
5 3enénbix. 1o BBI30BY BhIeXala OJTHA 13 MAIIIIH, CTyJailHO OKa3aBIascs OMnke
BCEro K 3aKa34yuky. HaliinTe BepOSTHOCTh TOTO, UTO K HEMY IIPHEAET JKENTOE
TaKCH.

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

J1a TpyImbl HHOCTPAHHBIX TocTell TpeOyeTrcs KymuTh 13 myTeBogmTemneil.

HyxHble IIyTeBOAUTENH HANUMICh B TPEX HHTepHeT-MarasmHax. IleHa
MIYTEBOANTENS H YCIOBHS JOCTABKH BCell MOKYIIKH IPHBEIEHBI B TaOmmIe.

NHTepHeT-LleHa nyTeeoauTensa [CTOMMOCTL
[lononHUTENbHLIE YCNOBMA

maraauH  |(py6. 3a wt.) inoctaekn (py6.
A 1290 200 Het
[locTaska BecnnaTHaq, ecnu
=] 1260 400 icyMMa 3aKkasa npeBsilaer
3800 pyO.
ocTaska BecnnaTHag, ecnu
B 300 200 lcyMMa 3aKaza npeBsilaer
3400 pyb.

Bo ckompko pyOmeil oboilgércs Hambonee MEMEBBIT BapHaHT IOKYIKH C
JOCTaBKOII?

OtBeT:

OIHOPOTHEII map AIaMeTpoM 3 cM BecHT 162 rpamma. CKOIBKO TPaMMOB BECHT
Iap JIaMeTpoM 2 cM, H3TOTOBIIEHHBII U3 TOTO JKe MaTepHana?

OtBeT:

TpeHupoBouHbIR BapwaHT Ne21 ot 31.01.2022 5/8

Ha pucynke m3o0paxés rpaduk dyuakumm y = f(x). Touxu a, b, ¢, d u e 3anator
Ha ocn Ox wuHTepBamsl. [Iomb3yach TpadIKOM, TOCTaBBTEé B COOTBETCTBIIE
Ka)KJJOMY HHTepBaJIy XapaKTepHCTHKY (HhYHKIIHIHM I €€ TPOI3BOTHOIL.

HHTEPBAJIbI

A) (a; b)

B) (b;c)

B) (c;d)

) (d;e)

yh [ | ,

: y=r0f
™ ey N
a : / & e X
[ |

XAPAKTEPUCTHKI ®YHKIIII I
ITPOI3BO/THOIT

1) 3HaYeHN (QYHKITHI ITOJIOKITEIBHB! B KajKJ0I TOUKe
HHTEpEBala

2) 3HaYCHIA IIPOI3BOIHOI (DYHKIUIN OTPHITATEIEHEI B
Ka}K)]Oﬁ TOYKE HHTEpBalla

3) 3HaYCHNA IIPONM3BOIHOI (DYHKIUINI IOJIOKITEIbHEI B
Ka}K)]Oﬁ TOYKE HHTEpBalla

4) 3HaueHNS (O YHKIUII OTPHIIATEIHHEI B KaXI0I TOUKE
HHTEpBala

B Tabmime o Kaxkaoil OVKBOI YKaKHUTe COOTBETCTBYIOINIIT HOMEP.

OTBeT:

A

B

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

B tpeyromsauke A BC u3BectHO, 9t0 AB = BC, AC = 8, tg £BAC = E.

2
HaiimiTe IIIHY CTOpOHEI AB.

B

N\
\

A C

OtBeT:

CTOpOHBI OCHOBaHHS IPABIUIBHOI TIECTHYTONBHON IMHMpaMHIbI paBHBI 24,
OokoBBEIe pébOpa paBHBl 20. HaiimmTe mmomags OOKOBON ITOBePXHOCTH STOM

ImIpaMIIObI.

OtBeT:
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Ha npsamoit oTMedeHs! Toukn A, B, Cu D.

A
o

BC
el —t—

+t

-1

Ka)K)]OIUI TOYKE COOTBETCTBYET OJHO I3 YIICEI H3 IIpaBoTro CTOJ'I6IIE1. YcTaHOBHTE
COOTBETCTBIIC MEXKIY YKa3aHHBIMII TOYKaMIH IT YIICTIaMII.

TOYKH

A
B

C
D

0

1 2 3 4 3

YHUCJIA
1) log: 20

29
2=
3)V10

0 (3

Bmmmre B TpHBEOEHHYK B O0TBeTe TaOMmIy TmoJd Kaimoil OykBoil

COOTBETCTBYIOIIYIO II(PY.

Otser: | A

B

C| D

Cpenn Tex, KTo 3aperncTpupoBaH B «BKoHTakTe», eCTh IIKONBHUKH 13 TBepm.

Cpe,un OIKOJIbHIIKOB

n3

TBepn ecTh Te, KTO 3aperlCTPHPOBAaH B

«OTHOKIIacCHNIKAax». BEIOepHTe yTBepK/IeHHS, KOTOPBIE BEPHBI IIPH YKa3aHHBIX

YCIIOBHAX.

1) Bce mxonsHukn 13 TBepH He 3aperncTpupoBaHsl HH B «BKoHTakTe», HH B
«OIHOKITaCCHIKAX».
2) Cpenn MKOIBHIKOB U3 TBEpH HET TeX, KTO 3aperucTpuposaH B «BKoHTakTe».
3) Cpenn MKOIBEHIKOB U3 TBEpH €CTh Te, KTO 3apeTHcTpupoBaH B «BKoHTakTe».
4) Xota 651 0IIH 13 0JIB30BaTeNeil «OJHOKIACCHIKOBY ABISETCS IIIKOIbHIKOM

u3 Teepn.

B oTBeTe 3amimmnTe HOMepa BEIOPAHHBIX YTBEpPIKIeHHIT Oe3 Ipo0eNoB, 3aIIThIX I
JPYTHX JOTIOTHHTEIbHBIX CHMBOIIOB.

OTBeT:

O TPEHUPOBOYHBIE &0.PUOHTH HO colTE 1@0ballnik.com
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EnwHbIin rocynapcTeeHHbli 3k3amed, 2022 1. MATEMATWKA. Gasosbill yposeHs

Haiiymre TpéX3HagHOE HaTypallbHOE YHCIO, Oonbinee 600, KOTOpOe IPH JeTICHI
Ha 3, Ha 4 1 Ha 5 Ma€T B ocTaTKe | I MI(PH KOTOPOTo PACHONOKEHEI B IOPSIJIKE
yOBIBaHNS clleBa HapaBo. B 0TBeTe yKaxHTe KaKoe-HHOY/Ib OJHO TAKOE YHCIIO.

OTBeT:

IIMeetcq 1Ba ciuiaBa. IlepBerit cogepskut 10% Hikena, BTopoil — 35% Hukend. I3
3THX ABYX CIUIABOB IIOJYUIIII TPETHIl CILIaB Maccoil 150 Kr, cogepskanrint 25%
Hukens. Ha ckombko KiIorpaMMOB Macca IIEpBOTO CIUTaBa ObITa MEHBIE MacChl
BTOpOTO?

OtBeT:

113 KHHTH BBIIAJIO0 HECKOJIBKO MAVINNX Toapan mmctoB. Homep mocnemnei
CTpPaHIIIBI TIepe/l BEITIABIINMII JIICTaMI — 298, HoMep IepBOIl CTPaHIIEI IOCTe
BBIIABINNX JIIICTOB 3aINICHIBACTCA TEMH JKe INIppaMil, HO B JPYIOM IOpSIKe.
CKOIIBKO JIICTOB BBITIATIO?

OTBeT:

He 3a0y0sme nepenecmu 6ce omeemul 6 01AHK omeemoe Ne 1 6 coomeemcemeuu
¢ HHCHMPYKUHell no 6vinojiHeHuw padomesl. IIpoeepvme, umoowsl Kaycowlil
omeéem 0bl71 3ANUCAH 6 CIPOKE C HOMEPOM COOM EENICH VIO €20 30 0aHUA.

TpeHupoBouHbIR BapwaHT Ne21 ot 31.01.2022
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1.

MATEMATWKA. Gasosbill yposeHs

CHcTeMAa olleHH BAHHSA 3K3aMeHAITHOHHOI pﬂﬁﬂfl'bl mo MaTeMaTHRe

(0a30BBIil YPOBEHB)

IIpaBIIBFHOE pelIeHNe KaIoro I3 3amaHmil 1-21 omeHnBaerca 1 GamioM.
3agaHIle CYNTASTCS BEITIOJIHEHHBIM BePHO, €CITH SK3aMEHYEMBIIT J1aJ IIPaBHIIBHBIIT
OTBeT B BIJE IEIOr0 WHCIa IUIH KOHEYHOIl JecATHYHON npobm, mwim
TIOCIIe J0BaTEIBHOCTI ITH(P.

Homep 2 TexcToBOE Bnaeo
3aJAHHSA Tpapmeraitomer pellieHHe pellleHHe

1 -0,07

2 23

3 4231

4 15

5 9

6 3

7 250

8 10

9 3

10 120

11 0,35

12 3780

13 48

14 2431

15 6

16 1152

17 4123

18 34

19 721 mwm 841 mm 961

20 30

21 265

TpeHupoBouHbIR BapwaHT Ne21 ot 31.01.2022
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