EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2024 . MATEMATWKA, 11 knacc. ba3oBblIl ypoBeHb.

EnuHbli rocyiapcTBeHHbIH 3K3aMeH
no MATEMATUKE

ba3oBblii ypoBeHb
HHcTpyKIus N0 BLINOJHEHUIO Pad0ThI

Dk3aMeHaIMoHHas paboTa BKJIrOUaeT B ceds 21 3amanue.

Ha BeinonHenue padoTsl orBogutes 3 yaca (180 MuHyT).

OTBeThl K 3aJlaHMSM 3aMUCHIBAIOTCS MO MPUBEASHHBIM HIDKE 00pasiiam
B BHIC YMCIAa WIM mocienoBarenbHocTH Hudp. CHavana 3amulinTe OTBETHI
K 33JlaHHsAM B TOJIE OTBETA B TEKCTE PabOThI, a 3aTeM IIEPEHECHTE WX B OJaHK
otBeToB Ne 1 cripaBa OT HOMEpa COOTBETCTBYIOIIETO 3aaHusl.

Orser: _-0.8 10 -O ’ 8

Ecim oTBeTOM SIBIISICTCS TTOCIEAOBATEIFHOCTD U, KaK B MIPUBEIEHHOM
HIDKE TIPHMEpe, TO 3alUIINTE 3Ty IOCIeNOBaTENFHOCTh B OlaHK OTBETOB Ne |
0e3 MpoOeIoB, 3aIATHIX U APYTHX JOMOJHUTEIBHBIX CHMBOJIOB.

A|B|B|T
OTBeT:43]2

54312

Bce Omanku EI'D 3anonHsoTCS  SpKMMU  YEPHBIMH  YepHHJIAMHU.
Jlomyckaercs UCnoIb30BaHUE TEIEBON WU KaIWIIIPHON PYyUKHU.

[Ipy BBIMONHEHUH 3aJlaHUH MOJKHO MOJIB30BAaTHCS YEPHOBHKOM. 3amMCH
B YEPHOBHKE, 2 TAKIKe B TEKCTE KOHTPOJIBHBIX H3MEPHTEJIHHBIX MATEPHATIOB
He YYUTHIBAIOTCS MPH OLIEHHBAHUH PadoTHI.

Bannsl, momydeHHble Bamm 3a BBINOSHEHHBIE 3aJaHUs, CYMMHPYIOTCS.
ITocTapaiiTech BBIIOJIHUTH KaK MOYKHO OOJIbIIE 331aHUI ¥ HAOpaTh HanOoJIbIIee
KOJIMYECTBO 0aJIIOB.

ITocne 3aBepmieHust pabOTHI MPOBEPHTE, YTO OTBET Ha KaKAOE 3aJaHHE
B Omankax otBeToB Nel ObIT 3ammcaH MO/ MPaBUIHHBIM HOMEPOM.

Kenaem ycnexa!

TpeHVPOoBOYHbIN BapuaHT Ne22

CrnpaBoyHble MAaTepHAJIbI

Aarebpa
TabmHIa KBagpaToR Defsix 9HeesT ot 0 1o 99
EmHHIED
et 5T 1 T3 [ 3 [ 4] 5 [ 6] 7809
0 0 1 4 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
] 3600 | 3721 | 35844 [ 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 3100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
CpoficTea apHgMeTHIECKOr0 KEAOPaTHOIO KOPHA
a a
Jab=va b npr a=0.b20 3=%HPHGEO-5>O

Kopan kBamgparsoro ypaesesna ax +bx+c=0, a=0
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DOPMYMIE! COEPAMIEHHOIO YMHOMKEHHT

(a+b) =a’+2ab+b°
(a—b)’=a’-2ab+b’

al-b’=(a+b)(a=b)
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EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2024 . MATEMATWKA, 11 knacc. ba3oBblIl ypoBeHb.

TpuroHOMeTpHIeCKHE (PYHKIHH

TTpAMOYTOIEHEIH TPEYTONIEHHK TpHrOHOMETPHYECKA OKPVEHOCTE
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TpeHVPOoBOYHbIN BapuaHT Ne22 3/7

Omeemom K Kaxcoomy 3a0anuio A611emca KOHeuHaa decamuiHnas opoos,
unu yenoe Hucno, unu nocnedosamensvuocms yugp. Omeem cuauana
3anuuwiume 6 none omeema 6 meKcme padomvl, a 3amem nepeHecume 6
BIIAHK OTBETOB Ne 1 cnpaea om Homepa coomeemcmeyonezo 3a0aHus.
Kaxcoyro yugppy, 3max «munyc»r u 3anamyio nuwiume 6 OmMOEAbHOU
K/lemouKe 6 coomeemcmeuu ¢ NpueeOéHHvIMU 6 O]1aHKe odpasyamu.
Eounuybl usmepenuit nucamo He HyHCHO.

Ha aBro3anpaske kireHT otaai kaccupy 1000 pyOieit 1 mompocui 3aauTh

OeH3uH 110 nostHoro Oaka. Ilena 6ensunHa 32 py6mst 3a smtp. Kinuent nomyuun 72
pyOus caaun. CKOJBKO JIMTPOB OCH3MHA OBLIO 3aJUTO B Oak?

OrtBerT:

YcTaHOBUTE COOTBETCTBUE MEXY BCJIMYMHAMU U UX BO3MOKHBIMU
3HAYEHHUSAMU: K KQKJIOMY 3JIEMEHTY MEPBOro cTONOIa oabepuTe
COOTBETCTBYIOIIHUIA 3JIEMEHT U3 BTOPOTO CTONIONA.

BEJMYUHbI 3HAYEHWA
A) BbIcoTa (GyTOONTBEHBIX BOPOT 1) 65 cm

B) BeIcOTa COOakw (OBUApKH) B XOJIKE 2) 74 xm

B) BbicoTa OcTaHKMHCKOH OanrHu 3) 244 cm

I') nuHa pexn Hesa 4) 540 m

B Tabnuire moj kaxxaoi OyKBOW, COOTBETCTBYIOIICH BEIMUHUHE, YKAKUTE HOMEP
€€ BO3MO>KHOT'O 3HAUYCHHUS.

Omer: | A| B| B| T
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EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2024 . MATEMATWKA, 11 knacc. ba3oBblIl ypoBeHb.

Ha rpa¢uke nmokazana 3aBUCHMOCTB KPYTAIIEr0O MOMEHTA aBTOMOOHIBHOTO
JBHTATENs OT YHCTIa 000POTOB B MUHYTY. Ha ropu3oHTanbHOM OCH OTMEUSHO
4qHCcII0 000POTOB B MUHYTY, Ha BEPTHKAIBHONW OCH — KPY TSI MOMEHT B H * M.
YToObI aBTOMOOMIIb Havyasl IBMKEHUE, KDY TSI MOMEHT JIOJKEH OBbITh HE
Menee 20 H - M.
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OHpe,HeJ'II/ITC 1o rpa(bI/IKy, KaKOI'0O HaMMCHBIIIECT'O YnCjia 060pOTOB JBUTATCIIsA B
MUHYTY A0CTATOYHO, 4TOOBI aBTOMOOMIIE HAYAl JABHI)KCHUC.

OTBeT:

Pagmyc okpyXHOCTH, OTUCAHHOW OKOJIO TPEYTOIBHNUKA, MOKHO BBIYHCIIUTH T10
tdhopmyne R = ﬁ, Il 4 — CTOPOHA, & @ — MPOTHUBOJIEIKALIUN €l yroi
Tpeyroybhuka. [lons3ysce 3Toi Gpopmynoit, HaiimuTe R, eciu a = 10 u

sina = %

OrtBerT:

B cbopruke 6mineros o maremaruke Beero 20 OmieTos, B 11 u3 HUX BcTpedaeTcs
Borpoc 1o teme «Jlorapudmery. Haiigure BEpoOSTHOCTH TOrO, YTO B CIIy4alHO
BBIODAaHHOM Ha S5K3aMEHE OMJeTe MIKOJIBHUKY JOCTAHETCS BONPOC IO TEMe
«JIorapupmsen».

OrtserT:

TpeHVPOoBOYHbIN BapuaHT Ne22 417

Jns Toro 4ToOBI CBA3ATH CBHUTED, X03siKe HY>)kHO 900 rpaMMOB IIEPCTIHOM
MIPSDKU CHHETO 11BeTa. MOYKHO KyNIUTh CHHIOKO NPsDKyY 1o 1iene 70 pyOumeii 3a 100
IpaMMOB, & MOKHO KyIHTh HEOKPALICHHYIO MPsDKy 110 1eHe 60 pybeii 3a 100
IpaMMOB U OKpacuTh e€. OInH makeTHK Kpacku cTout 50 py0ieil u paccuntan
Ha okpacky 300 rpammoB npspku. Kakoii BapuaHT nmokynku aeuienie? B oTteete
HAaIUIINTE, CKOJILKO pyOJel OyaeT CTOMTh 3Ta OKYIIKa.

OtBeT:

Ha pucynke uzo6paxén rpadpux ¢pynkunu y = f(x). Touku a, b,c,due
3amaroT Ha ocu Ox uHTepBajbl. [10Jb3ysich rpaduKoM, TOCTaBbTE B
COOTBETCTBHE KAXKIOMY HHTEPBAIY XapaKTEPHUCTHKY (HYHKIIUH HIH e&
IIPOU3BOJIHOM.

g ||

y=fx)
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HHTEPBAJIbI XAPAKTEPUCTUKH @ YHKIINHU UJIN
IPOU3BOJHOMI

1) 3HaueHus1 PyHKIUH MOJOXKUTEIBHBI B KOXKIOW TOUKE
WHTEpBaa

2) 3HAYCHUsI IPOU3BOAHON (DYHKIIUH OTPUIIATEIHHEI B
KaXJIOH TOUKEe WHTEepBaja

3) 3Ha4YeHUsI MPOU3BOTHOHN (PYHKINH MOJI0XKUTEIHHBI B
KaXJIOH TOUKe WHTEepBaja

4) 3HayeHns pyHKINHM OTPHUIIATENBHBI B KAXJIOH TOUKE
MHTEpBaa

A) (a; b)
B) (b; c)
B) (c;d)

I (d;e)

B Tabnmie nox kaxxaoi OyKBOW YKa)KUTE COOTBETCTBYIOIIHI HOMEP.

Omer:| A| B| B| T
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EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2024 . MATEMATWKA, 11 knacc. ba3oBblIl ypoBeHb.

B nome Koctu 6onbiie staxei, ueMm B gome Oirera, B 1oMe TaHu MeHbIIIE
sraxei, ueM B noMe Oirera, a B joMe @enu Goblie dTaxei, ueM B TaHMHOM
noMme. Bribepure yTBepIkIeHNs, KOTOPBIE BEPHBI IPU YKA3aHHBIX YCIOBHSIX.

1) Tom TaHu camblii MaJOATaXKHBIN CPEeIN TIEPEUNCIICHHBIX YETHIPEX.

2) B mome Tanu 6onbiie dTaxkel, ueM B fome Denu.

3) B KoctunoM gome Gosibiiie 3Taxkei, ueM B TaHHHOM.

4) Cpenut 3TUX YETHIPEX JOMOB €CTh TPHU J0Ma C OJHHAKOBBIM KOJTUIECTBOM
ITaXKEH.

B orBere 3anummTe HOMepa BEIOpPAaHHBIX YTBEPXkKAECHUH 03 MPoOeoB, 3amsThIX
U JIpyTUX JOTIOJHNUTEIBHBIX CHMBOJIOB.

OTBeT:

[Tnan MecTHOCTH pa3oUT Ha KieTkH. Kaxxnas kieTka 0003HayaeT KBaapaT
1 M X 1 M. Halizure muomanpe yyacTka, BbIIEICHHOTO Ha miaHe. OTBET Jaiite B
KBaJ[PaTHBIX METPax.

OTBeT:

Koneco umeet 5 cnuil. YTiibl MeXAy COCETHUMU CIMIIaMK paBHBL. Haiiiure
BEJIMYHUHY yriia (B Tpaaycax), KOTOPbIA 00pa3yIoT IBE COCCIHUE CITUIIBI.

OTBeT:

TpeHVPOoBOYHbIN BapuaHT Ne22 5/7

1
B cocyne, umerommem ¢popMy KOHyca, yPOBEHb KUAKOCTH JOCTHIAET 7 BBICOTEL.

065éM cocyna 1600 miu. Uemy paBeH 00BEM HAIUTON >kuaKoCcTH? OTBET HaiTe B
MUJUTHITATPAX.

oN AUA NI9HhOE0dNHAdL

OrtBerT:

B tpeyronsuuke ABC npoBeneHa buccekrprca AL, yron ALC pasBen 145°, yron
ABC pasen 113°. Haiigure yron ACB. OTBeT faiite B rpagycax.

B
p‘ﬂ\
A C

OTBerT:

O061wéM koHyca paseH 601, a ero BeicoTa paBHa 5. HaiianTe pagnyc ocHOBaHUS

KOHYyca.

AN

OrtBerT:

~
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EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2024 . MATEMATWKA, 11 knacc. ba3oBblIl ypoBeHb.

Haiinute 3HaueHue BeIpaKxeHUs
5,6
1,7-1,6

OrtBer:

Yucno moposkHO-TpaHcnopTHBIX npoucmecTBuil (I TII) B neTHnii nepuos
coctamiio 0,68 uncna ITII B 3umHMiI mepuoa. Ha ckoabko MpOIIeHTOB
YMEHBIIMJIOCH YUCIIO JOPOKHO-TPAHCIOPTHBIX IIPOUCIIECTBUM JIETOM 110
CpPaBHEHUIO C 3UMOIA?

OTBeT:

Haiinute 3HaueHue BeIpaKxeHUs
3 -10 , 3 5
3 -7

OTBeT:

Haiinurte kopeHb ypaBHEHUS
14+8(Bx+7)=0.

OTBeT:

TpeHVPOoBOYHbIN BapuaHT Ne22 6/7

Kaxxmomy u3 4eTrIpéX HEpaBEHCTB B JICBOM CTOJIOIIE COOTBETCTBYET OJHO W3
peIIeHui B mpaBoM cToJ01e. Y CTAHOBUTE COOTBETCTBHE MEXy HEPaBEHCTBAMU
1 UX PeIICHUSIMH.

HEPABEHCTBA PEHIEHUSA
1
A) logyx > 1 DO<x<s
1
B) log, x < —1 2)x>5
B) log, x > —1 N0<x<2
M log,x <1 Hx>2

Brmmire B mpuBei€HHYO B OTBETE TaOJIMIly O KaXI0H OYKBOM
COOTBETCTBYIOIUI HOMEpP PEIICHUSL.

Omer:| A| B| B| T

Haiinure yeThipéx3HayHoe YKCIIo, KpaTHOE 33, Bce UPPBI KOTOPOTo Pa3IHYHbI
1 Heu€THBI. B 0TBeTe ykaxuTe kakoe-HHOYy b OJJHO TaKOE YUCIIO.

OrtBeT:

[TepBsIit Hacoc HamoHseT Oak 3a | yac, BTopoit — 3a 1 yac 30 MuHyT, a TpeTHit —
3a 1 gac 48 MuHYT. 3a CKOJIPKO MHHYT HAIIOJHAT Oak TpH Hacoca, paboras
OJIHOBPEMEHHO?

OrtBerT:

Tpu siyya, BEIXOASAIIME U3 OIHOW TOYKH, Pa30MBAIOT MIIOCKOCTh Ha 3 Pa3IHyHbIX
mo BenuuuHe yriaa. Kaxnmpii yrom m3Mepsercss IENbIM YHCIOM TpaycoB.
HauGonpumii yron B 7 pa3 Gosplie HauMmeHblero. CKOJIBKO 3HAYEHHH MOMKET
MPUHUMATh BEIMYMHA CPEAHEro yria?

OTBeT:

He 3a6yobme nepenecmu 6ce omeemwvl 6 Onank omeemos Ne 1 @
coomeemcmeuu ¢ UHCHPYKUUell no 6bINOJIHEHUI0 PAOONbL.

IIposepvme, umoodvl Kaxcowvlii omeem Obll 3aRUCAH 8 CIMPOKE C HOMEPOM
COOMEEemMcmeviouLe2o 3a0anus.
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EAvHbIn rocyaapcTBeHHbIN ak3ameH, 2024 . MATEMATWKA, 11 knacc. ba3oBblIl ypoBeHb.

O npoekre «IIpodHblii EI'D ka:xkayo Heaeaio»
JlaHHBIA KMM COCTaBJIEH KOMaHIOW BCEPOCCUHUCKOIO BOJIOHTEPCKOIO MPOEKTa
«EI'D 1006ammoB» https://vk.com/egel00ballov | https://t.me/egeogel00ballov
u  0e3BO3ME3THO  pPACIPOCTpaHseTcs s JIIOOBIX ~ HEKOMMEPYECKHX
00pa3oBaTENbHBIX IEIEH.

Hamum ommoky B Bapuanre?
Hanumure HaM, moskaryiicTa, H MbI 00513aTeJILHO €€ HCITPaBUM!
Jast 3ameuyanuii 1 moskeaanumii: https://vk.com/topic-10175642 50324613
(Taxske JOCTYNHBI IPYTrUe BAPHAHTHI 115 CKAYHBaHHs)

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

IIpexmer: | MaremaTuka

Crax: | 12 ner roroBmo k EI'D u OI'D

Ha6pan 100 6atoB va EI'D mo matemaruke (mpoduin)
Ioxarotosun 6onee 300 yenosek Ha 90 — 100 GayioB
Beiciiee o6pazosanue (TT'Y, 2009-2014)

IToGenuTens TPEX OMMMITHAJ TI0 BBICIIIEH MaTeMaTHKe

Peranum:

AxxkayHt u | https://vk.com/eugenel0
rpynna BK: | https://vk.com/shkolapifagora

FOTy6 u | https://www.youtube.com/c/pifagorl
uHcTarpam: | https://www.instagram.com/shkola_pifagora/

TpeHVPOoBOYHbIN BapuaHT Ne22 717

CucreMa oLleHMBAHUS YK3aMEHALMOHHOM padoThHI M0 MaTeMaTHKe
(0a30Bblii ypoBeHBb)

[IpaBuwiibHOE pelieHue Kaxaoro u3 3amanuil 1-21 ouenuBaercs 1 Gayuiom.
3amaHue cuMTaeTCs BBIIOJHEHHBIM BEPHO, €CIM OTBET 3alucaH B TOH (opme,
KOTOpas yKa3aHa B HHCTPYKLMH I10 BBIIOJHEHHWIO 3aJaHUs, ¥ IOJHOCTBHIO
COBIIQ/IAET C ITAJIOHOM OTBETA.

Homep . TexkcroBoe Buneo
3a/1aHus Hpasuabub1ii oTBeT pelieHue pelieHue
1 29 A [ > ]
2 3142 e D
3 1000 £ D
4 15 & [ > ]
5 0,55 & D
6 630 £ D
7 2431 P D
8 13 e D
9 12 e D
10 72 £ o
11 200 & D
12 3 A D
13 6 4 D
14 56 £ D
15 32 #“ D
16 9 &£ D
17 -2 #“ D
18 4123 #“ D
19 3795 v 9735 nmu 3597 nnm 9537 #“ D
20 27 (> ]
21 15 #“ (> ]
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https://vk.com/ege100ballov
https://t.me/egeoge100ballov
https://vk.com/topic-10175642_50324613
https://vk.com/wall-40691695_66680
https://vk.com/eugene10
https://vk.com/shkolapifagora
https://vk.com/doc58903574_534844770?hash=f7d8d347ed2c48666c&dl=317ca679ae95a004bc
https://youtu.be/6GQy4pirVNk?t=313
https://vk.com/doc58903574_527292001?hash=175605187d1c9f411c&dl=7a6db0f094a0f57412
https://youtu.be/AQdbTQemFX0?t=467
https://vk.com/doc58903574_524620594?hash=66e40eaf76483ea0d2&dl=1f1179740d7992ede8
https://youtu.be/gpM1fw-hXIg?t=572
https://vk.com/doc58903574_544687366?hash=39badd8d945ce6d727&dl=3df7c9cd4a47fca6bc
https://youtu.be/UdfXqWawH1I?t=212
https://vk.com/doc58903574_542328148?hash=2e39381e8ca7dbcaee&dl=cc69a999437ddc8682
https://youtu.be/vaFZUoBoK08?t=683
https://vk.com/doc58903574_546144133?hash=382b19011cd0e00ce1&dl=0f3a0944cd3fbf40a2
https://youtu.be/LTFez1N39Ww?t=569
https://vk.com/doc58903574_530154757?hash=281873a19a23320e38&dl=5539a2dbe989d0aa3a
https://youtu.be/emginE5Cnow?t=732
https://vk.com/doc58903574_514661039?hash=a4b34d716ee1a17f8d&dl=e43135c5f3264fb1a3
https://youtu.be/sImzr9ObsW4?t=1262
https://vk.com/doc58903574_528218706?hash=3c53adf66ba6ead4eb&dl=b5f99d3ea89363cef2
https://youtu.be/ute8k3GGmxk?t=448
https://vk.com/doc58903574_547031933?hash=33543e42b8c2d8186e&dl=766e10bd3337c754bf
https://youtu.be/oiSQ5w2KWlo?t=355
https://vk.com/doc58903574_522968972?hash=96688bdd89bf3c3ce6&dl=2376a0354713bad542
https://youtu.be/B-pEB8FnM1A?t=831
https://vk.com/doc58903574_546144139?hash=e75646b8bc292d0fd2&dl=e27f0bd8bcbc5d0055
https://youtu.be/LTFez1N39Ww?t=846
https://vk.com/doc58903574_536562456?hash=95546971102dff8509&dl=0259493372141dc3f2
https://youtu.be/7luW8EnRorU?t=867
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