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.

W Orger: _~0.8 0-0,8

Ecnm orBeTOM SBISETCA IIOCIEI0BATEIBHOCTD ].[II(bp, KakK B IIpUBEIEHHOM HIDKE
MpHIMEPE, TO 3allIIIITE 3TY MOCICI0BATEIILHOCTE B OmaHK oTBeTOB Ne |
Oe3 HpOGeJ'IOB, 3AIATRIX I JPYTHX TOIIOIHITEIIBHBIX CIIMBOTIOB.
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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!
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Aarepa

CnpaBounsie MaTepHaIbI

TabaHna KBagparoB neasx 9Hces ot 0 3o 99

Epmnnm
st 5T T 5 [ 3 [ 4] s 6718109
0 0 1 - 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
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TpurosEoMeTpHIecKEe PVERIER

IIpAaMOYTOMEHEIH TPEYTOIBEHK TpurosoMeTpHEIECKAS OKPYAHOCTE

. a -
sma=— P, 1 _
c K ——[sina
c a b { \
cosa=— [! nGa -
¢ \cosa 1

OCHOBHOE TPHIOHOMETPHYECKOE TOAIECTBO: SIn a+cos a=1

HekoTopEle 3Ha9eHHE TPHIOHOMETPHIECKHX (DVHEIIHH

v | 0 | X | 2| 2 | = |,
a [P 6 4 3 | * | % | ™=
rpagyce | 0° 30° 45 60° 90° | 180° | 270° | 360°
sina 0 —; J? -‘{—3 1 0 -1 0
cosa 1 ﬁ V2 L 0 -1 0 1
2 2 2
tga 0 g 1 J3 - 0 — 0
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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,ulrre 3HaUCHIIC BRIpaKCHIIA

2,6
31-06

OTBeT:

Illokonanka crtomr 20 pyOmeil. B BoCKpeceHBe B cyIepMapKeTe eliCTBYeT

CIIEIHATBLHOE TIPEANIOKEHHE: 3aIUIaTHB 32 JIBE IIIOKOIAIKIL, TIOKYIATENb IIOTyIaeT
Tp (0JHY B mogapok). CKOJIBKO IIOKOIaT0K MOKHO TIONYIHTE Ha 150 py6ieil B
BOCKpeceHBe?

OTBeT:

VcTaHOBHTE COOTBETCTBIE MERIY BEIIMYIITHAMII H IIX BO3MOMHBIMII

SHAYCHIIAMIL K KaEKIOMY 3JIEMEHTY IIEPBOTO CTOJ'IGIIa no,uGepIrre
COOTBSTCTBYIO]J.HIﬁ IJIEMEHT 113 BTOPOTO CTOJ'IGIIEI.

BEJHYHHBbI 3HAYEHHSA

A) wionags TeppuTOpII Poccin 1)420 xB. M

B) mwomanb MOBepXHOCTH TYMOOUKI 2)0,2kB. M

B) wIomanb MoYTOBON MapKIl 3) 17,1 MIH KB. KM
I') wromanb 6ackeTO0IBHOIT ILTOIIAIKIT 4) 6,8 KB. CM

B Tabmime o Kaxkaoil OVKBOIL, COOTBETCTBYIOMICI BENITIIHE, YKaXkKITe HOMEp
€€ BO3MOKHOTO 3HaYeHIIs.

Omer: | A| B|B| T
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Ha pucyHKe KIpHBIMHI TOUYKaMI ITOKa3aHa [IeHa HIIKEJIs Ha MOMEHT 3aKphITIIs Haiimure
OIp;KEeBEIX TOPTOB BO Bece paboune gum ¢ 10 mo 26 HogOps 2008 roga. Ilo

i =¥l 00 90°
TOPHU30HTAI YKa3aHbl YIICiIa MecAlla, II0 BEPTHKAII — IIeHa HIKENA B JoJUIapax sin @, eCliI cosa = 0 n"<a< .

CIITA 3a ToHHYy. J[71 HarISAHOCTH KHPHBIE TOUKHI Ha PICYHKE COEIIHEHBI
nmHueil. OnpeenTe 0 PHCYHKY HAHMEHBIITYIO IIeHY HIIKENS Ha MOMEHT
3aKpBITIA TOPTrOB 3a JaHHEII meprod. OTeeT gaiite B gowtapax CIIIA 3a TOHHY.

OTBeT:

Pa):uxyc OKpPYEHOCTIL, OTIICAaHHOI OKOJIO TPEYTOIIBHHKA, MOMKHO BRMYICIHTE 110

11 800 g .
11 600 r == dbopmyne R = ~ oo TA€ @ — CTOPOHA, a (@ — MPOTHBONIKANNI eif yrox
11 400 [ TpeyroibHIKa. [Tons3ydachk 3Toil hopMymoil, Hainnre R, ecmia = 10 n
11 200 - Iy = 1
\ Em = sina ==
11 000 ,’ A —— C
10 800 +—H\ f OrtBer:
10 600 'Y \ ——
10 400
10 200 5
] i II’ HaiinnTe KopeHb ypaBHEHIA
10 11 12131417 1819 20 21 24 25 26 4x-11 — 1
16
OrtBer: . OTBer:
Ha xreryaroii Oymare ¢ pasmepom kietkn 1 X 1 n3obpaxena ¢urypa. Haiigure Kakoil HanMeHBIIIII yron (B rpajJycax) o0pa3yroT MHHYTHAS H 9acOBasi CTPEIKI
€ IIomas. gacoB B 17:00?
Ortser:

OtBeT:

11 | Ha nrimedepMe ecTs TOIBKO KYpHI U TYCH, IPHYEM Kyp B 19 pa3 Gombie, deM
ryceil. Halignre BepoATHOCTh TOTO, YTO CJIyd4ailHO BHIOpaHHAsd Ha 3TOi (hepme

Ha mocT mpepacenatens MKOIRHOTO COBETa IIPETEHIOBAIIN a KaHgmngaTa. B
PEACEL P o /B A IITHITA OKaMKETCA I'YCEM.

TOIOCOBAaHHH ITIPHHSAMH ydJacTHe 72 delloBeKa. [ojoca MexAy KaHIHTaTaMi
pacIpelemuInch B oTHOImEeHHH 4:5. CKOIBKO TOJIOCOBR ITONYYILT I00eTUTEIE? OTtBeT:

OTBeT:
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1.

PellTHHTOBOE aTeHTCTBO ONPEeNIeT PEHTHHT IeKTPIIEeCKIX (heHOB JJIs BOIOC
Ha OCHOBe CpeIHell IeHH! P (B pyOiax 3a IITYKY), a TakkKe IMoKazaTesel
(hYHKIIIIOHABHOCTH F, KauecTBa Q m qu3aitHa D. PefliTHHT R BBRIMHCIIIETC II0

dopmyne R = 3(F + Q) + D — 0,01P.

B Tabnue JaHb! IEHBI I TI0Ka3aTeN YeTRIPEX MojIeneil (eHOB.

MATEMATWKA. Gasosbill yposeHs

Mogene dpexa ICpeaHnan ueMa h‘wmuouanbﬂocrb b(a'-lemo [Nwaanm
A 1800 4 2 2
b 1500 3 3 1
B 1300 3 1 2
r 1100 2 g 2

HailmITe HalMeHBIIHIT peilTHHT (eHa 113 IpeACcTaBICHHBIX B TaOIIIIIe Mogemneil.

OtBeT:

IL10CKOCTE, IIpOXO/IdIas Yepe3 Touki A, B u C (cM. puc.), pa3duBaeT Ky0 Ha
JIBa MHOTOTpaHHNKa. CKOJBKO I'paHell Y IOTyIHBIIIErocs MHOTOTPAHHIKA C

OONBITIIM TIICIIOM pébep?

OTBeT:

TpeHupoBoYHbIR BapwaHT Ne26 ot 07.03.2022 5/8

Ha rpacuke nm300paskeHa 3aBHCHMOCTE CKOPOCTH IIOTpYKeHHs DaTnckada oT

BpEMEHIL. Ha Bep"nn(a.ﬂm{oii OCII OTMEYCHA CKOPOCTE B M/c, Ha ropn?.omam;Hoii
— BpEMA B CEKYHIAX, IIPOIIEOINSe C Hadalla IIOT PYACHILL.
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Ions3ysck rpadkoM, IOCTaBbTE B COOTBETCTBIE KKIOMY HHTEPBATY BpEMEHN
XapaKTepHCTHKY NOTPYKEeHHs OaTickada Ha ’TOM HHTEpBAIeE.

HHTEPBAJIbI BPEMEHH

A)60-120 ¢
B) 120-180 ¢
B) 180-240 ¢

I') 240-300 ¢

XAPAKTEPHCTHKH

1) 6atnckad poBHO 15 CEeKYHI HE MEHAT
TIIyOHHY

2) CKOpOCTh IOTPYXKEHIIS HE POCIIa Ha BCEM
HHTEpBale

3) batmckad 15 ceKyHI IOTpYKamcd ¢
TIOCTOSHHOI HEHYJIEBOII CKOPOCTBIO

4) CKOpOCTB IIOTPYKEHIIA ObLIa He MEHBIIE
0,1 M/c Ha BCEM HHTEpBae

B Tabmime o Kaxkaoil OVKBOI YKaKHUTe COOTBETCTBYIOINILT HOMEP.

OTBeT:

A

B

r
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1.
Ha npsmoit AB B3sta Touka M. JIya MD — Guccektpuca yriaa CMB. I13BecTHO,
gTo £LCMA = 122°. Haiigure yron DM B. OTBeT gaiiTe B Ipagycax.

C.f/

A/, =

e

A M B

OtBeT:

JlaHB! 1Ba KOHyca. Pamiyc ocHOBaHIA 1 00pa3yrolnas IIepBOTro KOHYca paBHEI
COOTBETCTBEHHO 2 I 5, a BTOPOro — 5 1 6. Bo CKOJIBKO pa3 IIomanb 60KOBOil
TIOBEPXHOCTI BTOPOTr'0 KOHyca O0MBIIe IUIOIMIaql 60KOBOI IIOBEPXHOCTH

nepsoro?

OTBeT:

MATEMATWKA. Gasosbill yposeHs

TpeHupoBoYHbIR BapwaHT Ne26 ot 07.03.2022 6/8

Kam,uomy 113 YeTBIPEX HEPABEHCTB B JIEBOM CTOJ'I6IIE7 COOTBETCTBYET OHO H3

pemeHm"I B IIpaBOM CTOJ'I61IC. VCcTaHOBHTE COOTBETCTBIIE MEXEIY HEpaBCHCTBaMII

H X peIICHILAMIL.

HEPABEHCTBA PEIIEHH A
A) log,x =1
) log, 1) _6 ' 3 .
X
B) log,x < -1 2) !
)1 2 x
B) log, x = -1 » -
3) 1 x
2
INlog,x<1 — - e
4) 0 -

I |—

Bmimmite B IpHBeIEHHYIO B OTBETE TaOMMITY IO/ KasKIoil OYKBOI
COOTBETCTBYIONIYIO I(pY.

Omer:| A| B[ B| T

Xo3silKa K Ipa3JHIKY KyIIIIa MOPC, MOPOXKEHOe, KpaboBbIe ITATOUKH H PBIOY.
MoposkeHoe CTOIIO J0poke KpaOOBBIX ITAT0YeK, HO JIETIEBIIe PBIOBI, MOPC
CTOILT AeNIEBIe MOPOKeHOTO. BEIOepHTe YTBEPKIEHHS, KOTOPBIE BEPHBI TIPH
YKa3aHHBIX YCTIOBHSAX.

1) Mopc CTOILT ACUICBIIE PEIOEL.

2) 3a Mopc 3aIUIaTIUIH OOJIBINE, YeM 33 MOPOKEHHOE.

3) Pr1ba — camas ioporas 13 IOKYIIOK.

4) Cpenn yKa3aHHBIX YeTHIPEX IMOKYIIOK €CTh TPH, CTOHNMOCTh KOTOPBIX
OJIITHAKOBA.

B oTBeTe 3aIIIINTe HOMEPa BEIOPaHHBIX YTBEPKISHHI O3 IPoOeIoB, 3amaThIX
H JIPYTUX JOTIONHHUTEIBHBIX CHMBOJIOB.

OTBeT:
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EnwHbIin rocynapcTeeHHbli 3k3amed, 2022 1. MATEMATWKA. Gasosbill yposeHs

Haiimte TpéX3Ha4HOE HATypalbHOE umciio, 6oneee 800, KoTopoe JeIIITcS Ha
KasKIyo CBOIO I PY U Bee IMI(pPHI KOTOPOro pa3lHdHbI I He paBHBI HyII0. B
OTBETE YKaKHTe KaKoe-HIOYIb O/JHO TaKOE JIICIIO.

OTBeT:

JlBa memexoza oTIPaBIAIOTCS OJHOBPEMEHHO B OJHOM HaIlpaBIIEHUI I3 OJHOTO
1 TOTO K€ MEeCTa Ha MPOryJIKy 10 ajulee mapka. CKOpocTh TiepBoro Ha 1,5 KM/
Oonbire ckopocTH Broporo. UYepe3 CKOJTBKO MHHYT pacCTOSHIE MENKTY
TenIeXoJaMH cTaHeT paBHBIM 150 meTpam?

OtBeT:

IIpsIMOYTONBHHK pa30UT Ha YEThIpe MEHBIIIIX IPIMOYTOJBHIKA TBYMS
TIPSIMOJIITHEITHBIMI pa3pe3aMil. IlepnMeTphl TpEX 113 HIX, HAYHHAS C JIEBOTO
BEpPXHETO I Jalee 10 JacOBOIl CTpelIKe, papHEI 24, 28 1 16. Halimite mepuMeTp
YeTBEPTOTO IPAMOYTOIBHIIKA.

24 28
? 16

OtBeT:

He 3a0y0sme nepenecmu 6ce omeemul 6 01AHK omeemoe Ne 1 6 coomeemcemeuu
¢ HHCHMPYKUHell no 6vinojHeHuw padomesl. IIpoeepvme, umodsl Kaycowiil
omeéem 0bl71 3ANUCAH 6 CIPOKE C HOMEPOM COOMEENICH EYIONe20 30 0aHIUA.

TpeHupoBouHbIR BapwaHT Ne26 ot 07.03.2022

O TPEHUPOBOYHBIE BOPUCHTH HO colTe 100ballnik.com

7/8

~

£L0€0¢c¢ aN N NI9HhO90dNHAd L



EnwHbIin rocynapcTeeHHbli 3k3amed, 2022 1.

MATEMATWKA. Gasosbill yposeHs TpeHupoBouHbIR BapwaHT Ne26 ot 07.03.2022

CHcTeMAa olleHHBAHHSA 3K3aMeHAIIHOHHOH PadoThI M0 MAaTeMATHKe
(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 1,04
2 10
3 3241
4 10000
5 14
6 40
7 0,3
8 15
9 9
10 150
11 0,05
12 1
13 7
14 1423
15 29
16 3
17 2431
18 13
19 816 mwm 824 mwm 864 1w 936
20 6
21 12

O TPEHUPOBOYHBIE BOPUCHTH HO colTe 100ballnik.com

8/8

~

£L0€0¢c¢ aN N NI9HhO90dNHAd L



