EnmHBIA rocynapcTeeHHbIi 3k3amed, 2022 1. MATEMATWKA. Gasosbill yposeHb

EannbIi rocyaapcTBeHHbBIH IK3aMeH
no MATEMATHKE

ba3oBbIii YpOBeHB
HHCTPYKINA 110 BHINOTHEHHIO PA0OThI

DK3aMeHaIoHHas paboTa BKIIOUaeT B ce0s 21 3amaHie.

Ha BrImonHeHe padots! orBoauTcs 3 gaca (180 MIHYT).

OTBeTH K 3aJaHHAM 3alllICBIBAIOTCA II0 TIPHBEISHHBEIM HIDKe o6pasiam
B BHOE UICTA IUIH IOCIedoBaTeNbHOCTH Imgp. CHadama 3amilmTe OTBETBI
K 3aJaHIAM B IIOJIE OTBETa B TEKCTe paboTHI, a 3aTeM IepeHeCHTe IX B OJaHK
oTBeTOB Ne | cIpaBa OT HOMepa COOTBETCTBYIOMIETO 33 aHIISL.
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Ecmi1 oTBeTOM SIBIISIETCA IIOCIEI0BATEIHHOCTD Iﬂll'bp, KakK B IIpHUBEJIEHHOM HIDKE
MpHIMEPE, TO 3allIIITE 3TY MIOCICTOBATESIIbHOCTE B OmaHK oTBeTOB Ne |
Oe3 HpOGeJ'IOB, 3AIATRIX I JPYTIIX TOIIOIHITEIBHBIX CIIMBOTIOB.
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Bce Omamkn FEI'D 3amoiHAIOTCY APKIMH  9YEPHBIMH  YepPHIUIAMIL
JoIryckaeTcs HCIONIb30BaHIIE TEIEBOI I KaIUIISIPHOI PYIKIL.

IIpH BHIIONHEHHH 3a[JaHHII MOJKHO IIOJIB30BAThCS UEPHOBHKOM. 3aMHCH
B YePHOBHKE, A TAK/KE B TEKCTe KOHTPOJIbHBIX H3MEPHTEIbHBIX MATEPHAIOB
He YYHTHIBAIOTCH NPH ONleHABAHHH PAOOTHI.

Bamwiel, monydeHHble BaMH 3a BBIIOJTHEHHbBIE 3aJaHIS, CYMMHpPYIOTCS.
ITocTapailTech BHIIOJIHHTH KaK MOJKHO OOJBIIIe 3aJaHIIl I HaOpaTh HanOoIbIIee
KOJIHYeCcTBO Oalios.

Ilocne 3aBeprneHns pabOTBI IPOBEphTE, YTO OTBET HA KaX/0€ 3aJaHIe
B OlaHKaX 0TBeTOB Nel 3amiIcaH MoJI MPaBITEHEIM HOMEPOM.

Kenaem ycnexa!

TpenuposoyHbli BapwaHT Ne16 ot 20.12.2021

CrpaBoYHbIe MATePHAIBI
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CpoficTBa apHMETHIECKOr0 KBAAPATHOIO KOPHA
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MATEMATWEKA. Gasosbill yposeHb

TpHroHOMETpHIECKas OKPYAHOCTE

OCHOBHOE TPHIOHOMETPHYECKOE TOAJECTBO: SIn a+cos a=1
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Omeemom K KaMucOoMy 300aHUI0 AGIAEMCA KOHEUHAA 0eCAMUUHAA OPOoDb,
uau yenoe uucie, wau nociedosamensHocms yugp. Omeéem cHauala
3anumume 6 nojie OmMeEema 6 Mmexcme paoomst, 4 3AMEM NEPEHECUME 6
BIIAHK OTBETOB Ae 1 cnpasa om HOMEPA COOM EEM CINEYIO €20 3A0AHUA.
Kaxcoyro uyugpy, 3HaAK «MUHYCH U 3AHAMYI0 RUWHME 6 OMOETbHOU
K1emouKe 6 COOMEemcmeun ¢ HPUGCOEHHLIMU 6 ONaHKe 00pa3yamu.
EOounuusl uzmepenuii RUCams He HYHCHO.

Hai’x,mrre 3HAYCHIIC BRIPpAACHILA

5 72
4+6'3'
OtBeT:

Ha aBTo3ampaBKe KIIIEHT oTHal Kaccupy 1000 py6reil i 3amt B 6ak 26 IITPOB
OcH3nHa. IleHa OeH3mHa 34 py0Omg 3a murp. CKoJIbKo pyOnell cHadl 0JDKEeH
TOJYYHTh KIHUEHT?

OTBeT:

VcTaHOBHTE COOTBETCTBIIE MEETY BEIIMYITHAMI I HX BO3MOAHBIMH 3HaYCHILAMIL
K KaKJIOMY 3JIEMEHTY IIEpBOTO CTOHGHa Ho,uﬁeplrre COOTBeTCTBYIOILHHUI 3JIEMEHT
H3 BTOpOTrO CTOHGKﬁ.

BEJIHYHHBI 3HAYEHHSA
A) paccTogHIIE MEKIY TPOIIeiiOy CHBIMIT 1) 20 MM
OCTAaHOBKaMH

B) paccrogmie ot 3emm Jo JIyHBI 2)300 M

B) paccrogmne or Mockss! 1o Codan 3) 385 000 kM
I') m1aMeTp MOHETHI 4) 1600 kM

B Tabnure o1 Kaxk 101l OYKBOII, COOTBETCTBYIOINIEH BENITIIHE, YKaXkITe HOMEp
€& BO3MOKHOTO 3HAYEHIIS.

Omer: | A| B| B| T
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II' Ha pucyHKe KIpHBIMH TOYKaMH IIOKa3aHA IfeHAa IUTaTHHBI, YCTaHOBIIEHHAd
IlenTpobarkoMm P® Bo Bce pabourte g B okTa0pe 2010 roga. ITo ropi3oHTaIn
YKa3bIBAIOTCS TIICIIa MECSIIA, TI0 BEPTHKATI — IIeHa INIATIHBI B PYOIISIX 32 TPAMM.
JI11s1 Har 1 THOCTH JKHUpPHEBIE TOYKH Ha PHCYHKE cOoeTITHEeHBI THHIIMI. OIpe e iTe
10 PHCYHKY, KAaKOTO 9IICNa IleHa IUIATHHBI Oblla HalMEeHbBINEH 3a yKa3aHHbII
TIepHoI.
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OTBeT:

5 Ha xieruatoit 6ymare ¢ pasMepoM Kietkn 1 X 1 m3obpaxena ¢urypa. Haiimmnre
€€ IIoIags.

OTBeT:
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Yicno XBOWHBIX JAepEBbEB B MApKe OTHOCHTCS K YHCIY JHCTBEHHBIX Kak 9:16.
Jpyrux pepeBbeB B mapke HeT. CKOJNBKO IIPOIIEHTOB JIEPEBBEB B IIAapKe
COCTaBIISIIOT JINCTBEHHBIE?

OtBeT:

Haiimite 3Ha9eHIe BRIpaKeHIIS

57+/2 cos 405°.

OTBeT:

Ilnomane TpeyrodbHIKA MOKHO BBEIYHCINTH IO (opMmyle S = o e a b un

€ — CTOpPOHBI TPEYTONBHIIKA, @ R — paiIyc OKPYKHOCTH, OIIICAHHOI OKOJIO 3TOT0

TPEYTONBHIKA. IIONB3YVACH 3TOIl (opMmyloil, HaimmTe S, ecam a = 10,
85
b=9,¢c=17uR =t

OtBeT:

Ecnn YpaBHEHIIE IIMEET Oomee OJHOTO KOPHA, B OTBETE YEAKIITS OOIBIINT 113
HIIX.

OtBeT:

JladHBIT yI9acTOK IMeeT (hopMy IIpAMOYTOIBHIIKA CO CTOPOHAMH 25 MeTpoB 11 30
MeTpoB. XO03SIH OTTOPO/IIT Ha YJacTKe KBAJPATHEII BOIBEP CO CTOPOHOI 15 M
(cm. pmc.). Haiignre IDlomanb OCTaBIIeiics dacTH ydacTka. OTBeT HailTe B
KBaJIpaTHBIX METpax.

30 M

OtBeT:
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Hayunas koH(epeHII IpoBoaTca B 3 qHA. Beero 3ammanmnpoBano 50 JOKIaI0B:
B TIEpBHII JeHb — 18 JOKIanoB, OcTalbHBIE pacIpe/lelleHbl IIOPOBHY MEXTY
BTOpPBIM H TpeTbIM JHAMIL Ha Kombepenmm IUTaHHpYeTcs JI0KIaz mpodeccopa
M. Ilops 0K JOKIIAI0B ONpPe/IeNsieTesl CIydaiiHbIM 00pa3om. KakoBa BepoATHOCTh
TOTO, 4TO JOKIaj mpodeccopa M. oKakeTcs 3aIUIaHIPOBAHHBIM Ha IIOCIE THIIT
JIeHb KOH(epeHIm?

OTBeT:

IlyremecTBeHHIK 113 MOCKBEI XOUeT IIOCETHTE UeTHIpe Iopoja 30I0TOro KOJBIA
Poccmr: Bragmmvup, Spocrmasis, Cysgams 1 PoctoB Bemmxmni. TypareHTCTBO
TpeqaraeT MaplIpyTHl ¢ TIOCENIEHHEM HEKOTOPBIX TOpOJOB 30J0TOTO KOIBIA.
CBefleHIs 0 CTONMOCTH OHIIETOB H MapIIpPyTaxX Mpe/CTaBICHBI B TabiIIe.

[Homep maplpyTa Vocewaemse ropona ICTommocTs (pyG.)
1 Apocnasne 1700
2 ICyanans, Apocnasns PE50
3 Enagiaup, Cyanans 2250
] Bnamwup, Poctos 2150
5 Fpocnaens, Bnagmmiup, Poctoe 13950
5 ICyanans, Poctos 2300

Kakue MapIpyThl JOIDKEH BRIOpATh Iy TENIECTBEHHIK, YTOOBI TOOBIBATh BO BCEX
YeTHIPEX Topodax 1 3aTpaTnTh MeHee 5000 pyomneii?

B oTBeTe yKaXKITe KaKOH-HHOYIs OJNH Habop HOMEpOB MapIIpyToB 06e3
Tpo6eNIoB, 3aMAThIX 1 JPYTHX JOMOTHITEIBHBIX CHMBOJIOB.

OTBeT:

B 0ak, mMeronmil (GopMy MPAMOIT IIPH3MBI, HAJIITO 5 J BoABL Ilocie IIOITHOTO
TIOTPYKEHIS B BOJTY JI€TalH YPOBEHb BOAHI B Oake moHscs B 1,4 pasa. Hafinure
00b&M getamn. OTBeT AaiiTe B KyONYeCKHX CaHTHMETpaX, 3Has, 9TO B OJHOM
nurpe 1000 KyOIdecKIX caHTIMETPOB.

OTBeT:
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Ha Ipa(bm(e 11306pa}KeHa 3aBHCHMOCTE CEKOPOCTH [BIDKCHIA JICTKOBOTO

aBTOMOOILTS OT BpEMEHIL. Ha BepTIIKaJ]])HOII OCH OTMEYCHa CKOPOCTE JIETKOBOTO
aBTOMOOILIS B KM/9, Ha I‘OpIIBOHTaJ'I]:HOII — BpeMA B CEKYHIOaX, IIpoIIeqiice C
Hadalla OBIDKCHIIA aBTOMOOILIA.

80

60

40

20 /

0

0 15 30 45 60 75 90 105 120 135 150

Iomp3yschk TpahHKOM, IOCTaBBTE B COOTBETCTBIE KaKJOMY HHTEPBATY BpEMEHN
XapaKTePHCTHKY JIBIDKEHHS aBTOMOOIUIA Ha STOM HHTEpBaJle.

HHTEPBAJIBI BPEMEHH  XAPAKTEPHCTHKH

A)0-30c¢ 1) cKOpoCTH aBTOMOOILIA JOCTHIIA
MaKCHMyMa 3a BCE BpeMs JIBIDKEHIS
aBTOMOOIUIA

Bb) 30-60 c 2) CKOpOCTh aBTOMOOIUIA HE YMEHBIIAIACh

1 He npeBbimania 40 km/4

B) 60-90 ¢ 3) aBTOMOOILIB CllejIal OCTAHOBKY Ha 15
CCKYH]
1)90-120¢ 4) cKOpoCTh aBTOMOOILIS He YBEIIIIIBAIACh

Ha BCEM HUHTepBalle

B TabmmIe o1 Kaxk 101l OYKBOI YKaKHUTe COOTBETCTBYIOINIT HOMEP.

Omer:| A| B| B[ T
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OcHoBaHIs paBHOOeApeHHOI Tpanenun paBHB! 10 1 24, 60KoBas CTOpOHA paBHA KaxmoMy 13 9eTBIpEX HEpaBEHCTB B JIEBOM CTOJOIIE COOTBETCTBYET OJHO M3
25. HaiiauTe BBICOTY TpAIEITHIL. PEIIeHN I B IpaBOM CT0JI01e. Y CTaHOBHUTE COOTBETCTBIE MEKIY HEPABEHCTBAMIL

H X pEIICHIIAMIL.

HEPABEHCTBA PEIIEHU A
i1
A)log, x> 1 1) (E;+oo)
B) log,x < —1 2)(0;2)
OTtBeT: . 1
B) log, x > —1 3) (O;E)
INlog,x <1 4) (2; +)

O06BéM KoHyca paBeH 607, a ero BeICOTa paBHa 5. Halimnre paaiyc OCHOBAaHIIS
KOHyca. Bmmmure B NpHBEISHHYID B OTBeTe TaOmmiy Imod Kaxkmoil OykBoil
COOTBETCTBYIOIIHIT HOMED PEIIeHHS.

Omer:| A| B| B| T’

OTBeT:

JIBaIiaTh BBHITYCKHIKOB OJHOTO II3 OJMHHAIATHIX KIaccoB caaBamn EI'D mo
pycCcKoMY S3BIKY. CaMBIil HII3KHIT Oalll, TIOIYIeHHEBI B 3TOM Kiacce, OBIT paBeH

28, a caMbll BBICOKHII — 83. BriOepuTe yIBEep:KICHNSA, KOTOPBIE BEpPHBI IIPH
YKa3aHHBIX YCIOBILIX.

1) Cpemt 3THX BEIIYCKHIIKOB €CTh YeJIOBEK, KOTOPEII moxydi 83 6amra 3a EI'D
IO pYCCKOMY SI3BIKY.

2) Cpe/m 5THX BEIIYCKHIIKOB €CTh ABAJIaTh YeTI0BEK ¢ paBHBIMH Oarmtami 3a EI'D
IO pYCCKOMY SI3BIKY.

3) Cpeqn 3THX BEIITYCKHIIKOB €CTh YeNIOBEK, moayunsmmt 100 6amros 3a EI'D mo
pPYCCKOMY S3BIKY.

4) Bamnsr 3a EI'D 1o pyccKOMY S3BIKY JTHOOOTO I3 3THX JBaIIaTH YEIIOBEK HE
Hinke 27.

B oTBeTe 3amnTe HOMepa BEIOPAHHBIX YTBEPKIeHHIT Oe3 Ipo0eNoB, 3aIsIThIX I
JPYTHX JIOTIOJHHTETHHBIX CHMBOIIOB.

OtBeT:

O TPEHUPOBOYHBIE BOPUGHTH HO colTeE 120balnik.ru

~

0cct g aN WA NI9HhOF9OdNHEd L



EnmHBIA rocynapcTeeHHbIR 3k3amed, 2022 1. MATEMATWKA. Gasosbill yposeHb

Haiimre 9é€THOe TpEX3HATHOE HATYPAIBHOE YHCIO0, CYMMa IH(p KoToporo Ha 1
MeHBIIIe HX IPOH3Be/IeHNs. B 0TBeTe yKaXITe Kakoe-HIOY b OTHO TaKOe THCIIO.

OTBeT:

IlepBEIil Hacoc HammoIHAgeT Oak 3a 1 gac, BTopoit —3a 1 gac 30 MHHYT, a TpeTIIT —
3a 1 gac 48 MHHYT. 3a CKOIBKO MIIHYT HaIOJIHAT Oak TpH Hacoca, paboras
OJHOBpPEMEHHO?

OTBeT:

Tpu nyda, BEIXO/AIIIE U3 OJHOI TOUKI, pa3dMBaOT ITOCKOCTh Ha 3 pa3ITIHBIX
mo BemmunHe yria. Kakplii yrom m3Mepsercd IeNBIM HIICIOM TpaTycoB.
HanGonpmmrit yron B 7 pa3 Golble HanmMeHbIero. CKOIBKO 3HAYCHIINT MOMKET
TIPUHIIMATh BEJIITIITHA CPETHETO yTia?

OTBeT:

He 3a0y0sme nepenecmu 6ce omeemaul 6 01AHK omeemoe Ne 1 6 coomeemcemeuu
¢ HHCHMPYKUHell no 6vinoiHeHuwo padomesl. IIpoeepvme, umodsl Kaxrcowlil
omeéem 0bl71 3GNUCAH 6 CIPOKE C HOMEPOM COOMEEN CINEYIOU|e20 3A0AHUA.

TpenupoBoyHbli BapwadT Ne16 ot 20.12.2021
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MATEMATWKA. Gasosbill yposeHb TpenupoBoyHbli BapwadT Ne16 ot 20.12.2021

CHcTeMAa olleHHBAHHSA 3K3aMeHAIHOHHO paﬁcm;l mo MaTeMaTHKe

(0a30BbIil YPOBEHB)

IIpaBIUTEHOE pelIeHIe Ka)KIoro M3 3amaHmii 1-21 omemmBaerca 1 Gammom.
3agaHIle cCYNTASTCS BEIIONHEHHBIM BEPHO, €CIIH SK3aMeHYeMBIIT Al I aBILIbHBIIT
OTBeT B BIJ¢ IEIOTO WHCIA IUIH KOHEYHOIl JeCATHYHON npobI, mwim
TIOCIIeTIOBaTeIFHOCTI ITI(P.

:3;2; IIpaBnabHBIH 0TBET

1 3

2 116
3 2341
4 1

5 14
6 64
7 57
8 36
9 4
10 525
11 0,32
12 24
13 2000
14 2431
15 24
16 6
17 4312
18 14
19 412 ywm 124 wm 142 wm 214
20 27
21 15
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