EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

Enunblii rocy1apcTBeHHbIH 3K3aMeH
no MATEMATHUKE

ba3oBblii ypoBeHb
NHCcTpyKuIMSs M0 BHINOJHEHUIO Pad0ThI

Ok3aMeHamoHHast paboTa BKJIodaeT B cebs 21 3amanue.

Ha BrmmonHenne pabots! otBoguTes 3 yaca (180 MuHyT).

OTBeTHl K 3aJaHUSAM 3allUCHIBAIOTCS IO MPHUBEAEHHBIM HIDKE OOpasiam
B BUJE 4YMCJIA WIH IociefoBarenbHOcTH 1udp. CHavana 3aluIIMTE OTBETHI
K 3a[JaHusIM B II0JIe OTBETa B TEKCTe palboThI, a 3aTeM MEpPEeHEeCUTe MX B OJaHK
oTBeTOB Ne 1 cripaBa OT HOMEpa COOTBETCTBYIOIIETO 3a/1aHusl.

OtBer: "018 - O ’ 8

Ecmm oTBeTOM siBIsieTCs IOCJICAOBATCIBbHOCTD L[I/I(l)p, KakK B HpI/IBG)IéHHOM
HWKE MPUMEPE, TO 3ANUIIUTC 3Ty MOCICAOBATCIBLHOCTL B Omank orBeToB Ne 1
6e3 Hp06CHOB, 3alAThIX U IPYTUX JONTOJTHUTEIIBHBIX CUMBOJIOB.

A|B|B|T
OTB6T24312

34312

Bce Omamkm EI'D 3anomHArOTCSs ApKAMH  YEPHBIMH  YEPHMIIAMHU.
Jonyckaercs MCNOIb30BaHUE TE€IEBON UM KaIWLISIPHON PYyUKH.

HpI/I BBIITOJTHCHHUH 3aﬂaHHﬁ MOXHO II0JIB30BATHCA YEPHOBUKOM. 3anucu
B YEPHOBHKeE, a TAK/Ke B TeKCTE KOHTPOJILHBIX H3MePHUTEIbHbIX MATEPHAIOB
He YYHTBIBAIOTCS IPU OLlCHUBAHUM PaldoOThI.

Baﬂﬂbl, IMOJIYYCHHBIC Bamu 3a BBITIOJIHEHHBIE 3aJaHus, CYMMHPYIOTC.
[TocrapaiiTech BBIIOJIHUTH KaKk MOYKHO OOJIbLIE 331aHUi ¥ HAOpaTh HauOOJIbIIee
KOJINYECTBO 0aJlIOB.

[Tocne 3aBepuieHust pabOTHI IPOBEPHTE, YTO OTBET Ha KaKAOE 3aJaHKe
B O1ankax oTBeToB Nel ObUI 3amKcaH MO NPaBHILHEIM HOMEPOM.

Kenaem ycnexa!

TpeHVpoBOYHbIN BapuaHT Nel7 1/8

CnpaBo4HbIe MaTepHAJIbI
Aaredpa

Tabmmia KeagpaToE Henk THcen ot 0 go 99
Emurpier
0 1 2 3 4 5 3] 7 ] 9
0 1 4 9 16 25 36 49 64 81
100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 [ 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | GBRY | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

JecaTsEn
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CroficTea apHdMeTHIECKOrO KBAIPATHOTO KOPHA

Jab=a b npraz0. 520 %=%HPHGBU-5>0

KopHH KBEaOpaTHOIC YPAEHEHHA ax +bx+c=0, a%0
—b—+/b"—4 _bayB—4 :
= > iy X, = i 2 i npr 5" —4ac=0

x:—% IpH b —4ac=0

!

DOPMYIEl COKPAITEHHOTD YMHOKEHHT
(a+b)'=a +2ab+b"
(a—b)'=a’-2ab+b’

a’—b’=(a+b)(a-b)
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb. TpeHVpoBOYHbIN BapuaHT Nel7 2/8
CimeneHu 1 aocapugm HMaommon uzyp
CRoHACTEA CTENIEHH CeoificTea JTorapHdna ITapammenorpanms TpeyroneHHE
npr a=0. b=0 mpE a>0, azl, b>0, x>0, y>0 5 1 i
=—a
o =% S95a?_p 5/ n, S=ah, b‘ 2a
a log,a=1 AT §=absmy m s=Labsiny

n m_ _n+m a a 2
a-a=a log, 1=0

n
L=g"" log, (xy)=log,x+log, ¥ Tpanems PoMb
a (1 b
{a” ']m—aw hg"_T l'—log x—log, ¥ —'\\ 5 d. d,. d, — marosam

: E h s=2%%

m 1
(ab)'=a" -B" log, b =klog, b \ - ‘V S=5dyd;
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

TparosoMeTpHdecKHe (PYHRIHH

IIpAMOYTONBHEIH TPEVTONMEHEE T pHrOHOMETPHIECKATL OKDVEHOCTE
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TpeHVpoBOYHbIN BapuaHT Nel7 3/8

Omeemom K Kaxcoomy 3a0anuio A611emca KOHEeUHas 0ecAmuyunas opoon,
unu yenoe Hucno, unu nocneooeamenvuocmsy yugp. Omeem cnauana
3anuwiume 6 noie omeema 6 meKcme papomel, a 3amem nepeHecume 6
BIIAHK OTBETOB N 1 cnpaga om nomepa coomeemcmayionezo 3a0anus.
Kaowcoyro wugppy, 3nax «mumnyc» u 3anamyrw nuwiume 6 O0mOeaAbHOU
K/lemouKe 6 CcOoOmeemcmeuu ¢ HNPUBeOEHHvIMU 6 O]1aHKe oOpasyamu.
Eounuybl uzmepenuii nucams ne Hy cHo.

Cripok crout 18 py6neit. Kakoit HanOosbIIIee 9rCI0 CHIPKOB MOXKHO KYTIUTh Ha

170 py6nei?

OrTBerT:

YcTaHOBUTE COOTBETCTBHE MEXKIY BETUUMHAMH U UX BO3MOKHBIMHU
3HAUYEHUAMU: K KQ)KJOMY 3JIEMEHTY EPBOTO CTONOIA Toa0epHTe
COOTBETCTBYIOUIMH JIEMEHT U3 BTOPOrO CTOJIOLA.

BEJIMYNHBI 3HAYEHUWSA

A) nnomtans Tepputopun Poccun 1) 420 kB. M

B) nnomaap noBepxXHOCTH TYMOOUKH 2) 0,2 kB. M

B) mromanp moYTOBOM MapKu 3) 17,1 MuIH KB. KM
I") mnomaap 6ackeTOOMBLHOM IO KK 4) 6,8 kB. cM

B tabnwuite mo ka0 OyKBOM, COOTBETCTBYIOIICH BETHUHUHE, YKAKUTE HOMEP
€€ BO3MO>XHOI'O 3HaYECHMUSL.

Omer: | A| B| B| T

~
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

Ha guarpamme nokaszana cpenHeMecsiyHasi TeMiiepatypa Bozayxa B Huxaem
Hogropoae 3a xaxapiit mecsn 1994 rona. I1o ropu3oHTan yka3plBarOTCst
MECSIIBI, IT0 BEPTHKAHN — TeMIIepaTypa B rpamycax Llenpcus.
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BI [p€8] MAp[ arp Maii 1HOH HIOT ABI CE€H OKT ﬂ ek

-16

OmnpenenuTe 1o quarpaMMe HauOOJbIIYIO CPETHEMECTYHYIO TEMIIEpaTypy B
1994 rony. OTBeT naiite B rpagycax Llenbcus.

OTBeT:

[epeBecTn Temmeparypy u3 mkansl @apenreiita B mkany Llenscus mo3Bomset
5

dopmyna t, = 5 (tg — 32), rae t; — TeMmepaTypa B rpajycax Io IIKaie

Henwcus, ty — TemmepaTypa B rpaaycax mo mkane dapenreiita. CKOIbKUM

rpaxgycam mo 1mkane Llenscus coorBeTcTByeT 50 rpagycoB Io IIKajie
®apenreiita?

OrtBerT:

Konkypc ncnonauTeneit mpoBonutcs B 5 mHeit. Beero 3asBieno 50 BRICTYIUICHHHA
— [0 OJHOMY OT Ka)XJIOM CTpaHbl, yU4acTBYIOIIEH B KOHKypce. McnonHurens U3
Poccun yuacTByeT B KOHKypce. B niepBbIif IeHb 3a1u1aHIpOBaHO 14 BEICTYIIIICHUH,
OCTallbHbIE paCIpeeNieHbl TOPOBHY MEXIy oOcTaBmMMHCSA IHsIMHU. [lopsmok
BBICTYIUICHHHA ompezensercs skepeOpéBkod. KakoBa BeposTHOCTb, dUTO
BBICTYIIJIEHUE UCTIOJIHUTENSI U3 Poccuu cocTouTes B TpeTHid IeHb KOHKypca?

OTBeT:

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

TpeHVpoBOYHbIN BapuaHT Nel7 4/8

Ha copeBHOBaHUsX IO MPBDKKAM B BOLY CyJIbH BBICTaBUIM oLleHKH 0T 0 1o 10
TpEM criopTcMeHaM. Pe3ynbTaThl IpuBeICHbI B TAOIHUIIE.

Homep . I Il 1] IV \% VI Vil
crnopTcMeHa cyobs Ccyabs Ccydbsi  Cydbsl  CyAbsl  Cydbsi  Cydbs
1 8 6,6 5,5 78 6,6 5,9 7,9 8,5
2 6 8,4 T 8,1 5,0 6,4 8,4 7,6

3 7/ 6,6 8,1 54 6,4 6,5 7,9 12

* K — KoahhULMEHT CNOXHOCTW.

WToroBeIii 6ayut BEIYUCIIAETCS CIISAYIONIM 00pa30oM: IBe HAHOOJBIINE U ABE
HAaMMEHBIIHE OLIEHKU OTOPACHIBAIOTCS, @ TPU OCTABIINECS CKIIAJBIBAIOTCS, M UX
CyMMa YMHOXaeTcsl Ha KO3 PHUIUESHT CI0KHOCTH.

B otBeTe ykaxuTe HOMepa CIIOPTCMEHOB, HTOTOBEIH 0ayt KOTOphIX Oomnbie 140,
0e3 Ipo0eIIoB, 3alATHIX U APYTUX JOTOJHUTEIEHBIX CHMBOJIOB.

OrtserT:

~
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

Ha pucyHke Toukamu II0Ka3aH ro1oBoi 006EM 100b1uu yris B Poccnn

OTKpHITEIM criocoboMm B iepuo ¢ 2001 mo 2010 roa. 1o ropuzoHTaMH
YKa3bIBAETCS IO, TI0 BEPTUKAIN — 00BEM TOOBIIH YIIIs B MIJUIMOHAX TOHH. J{7ist
HarJISIHOCTH TOYKH COSANHEHBI JINHUSMH.

250
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

HOJ’IB3yHCB PUCYHKOM, IMOCTABBTE B COOTBECTCTBUC KAXKAOMY U3 YKA3dHHBIX
NEepruoa0B BPEMCHHU XapPaKTCPUCTUKY )IO6I>I‘II/I Y.

XAPAKTEPUCTHUKHA

1) B Teuenne nepuoaa 00bEM JOOBIIH
CHayala poc, a 3aTeM CTaJ NajaTh

2) 00BEM J0OBIYM B 3TOT MIEPUOT POC C
KasKJIbIM FOJIOM

3) mepuo;] ¢ MUHUMATBHBIM TIOKa3aTeIeM
mo0brum 3a 10 jeT

4) rooBot 00BEM JOOBIYU COCTABIISIT
oompIie 175 miH T, HO MeHbIe 200 MITH T

HEPHUOJbI BPEMEHH
A) 2001-2003 rr.

b) 2003-2005 rr.
B) 2005-2007 rr.

I') 2007-2009 rr.

B Tabnmie mox kaxxaoit OyKBOH YKa)KUTE COOTBETCTBYIOIIHIA HOMED.

Omer:| A| B| B| T

TpeHVpoBOYHbIN BapuaHT Nel7 5/8

[Mepen 6ackeTOOILHBIM TYPHUPOM U3MEPHIIM POCT HI'POKOB 0acKeTOOILHOM
komanzabl ropoga N. Okazaiock, YTO POCT KKIOT0 U3 0aCKeTOOINCTOB TOH
koMaHbI Oobmie 180 cM 1 MeHbIe 195 cM. BeiOepuTe yTBep KIeHHS, KOTOPHIE
BEPHBI IIPH yKa3aHHBIX YCIIOBHSX.

1) B 6ackeT6ossHOI KOMaH e ropoaa N 06s3aTenbHO eCTh HTPOK, POCT
KoToporo paset 200 cM.

2) B 6acker6onpHOIM koMaHie ropoaa N HeT urpokoB ¢ poctoM 179 cMm.

3) Pocrt mr060ro 0ackeTO0IMCTa 3TOI KOMaHIbI MeHbIIe 195 cM.

4) Paznuna B pocte JIO0BIX ABYX HTPOKOB 0ackeTO0JIbHOM KoMaHabl ropona N
coctasisier Oosee 15 cm.

B oTBere 3anummTe HOMepa BEIOpAaHHBIX YTBEPkKAESHUH Oe3 MPoOeoB, 3amsThIX
U JIpyTUX JOTIOJTHNATEIHHBIX CHMBOJIOB.

OtBeT:

Ha xneruaroii 6ymare ¢ pazmepom kineTku 1 X 1 nzobpaxena ¢urypa. Haiinure
€€ momaie.

OrtBerT:

~

LToN NUA N9GHRhOFOdNHAdL



https://vk.com/shkolapifagora

EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

Jlaunsblii yqacTok uMeet GopMy IpsMOYyrojibHUKa co ctopoHamu 20 meTpoB u 30
METPOB. X035IMH IUTAHUPYET 0OHECTH €0 3a00pOM H PA3JEIUTh TAKUM XKe
3a00pOM Ha JIBE 9acTH, OJ{Ha U3 KOTOPBIX UMeeT GopMy KBaapara. Halianre
CYMMapHyI0 JUITHHY 3a00pa B METpax.

30m

OTBeT:

ITnockocts, mpoxoasias yepe3 To9ku A, B u C (cM. puc.), pa3ouBaet
MPaBUIIBHYIO TPEYTOIBHYIO IPH3MY Ha J1Ba MHOTOTrpaHHUKA. CKOJIBKO BEPIINH y
TMOJIYUYMBIICTOCA MHOTOIr'paHHUKa C MEHBIITHUM YHUCIIOM FpaHeﬁ?

<4

Ortser:

OcHoBaHus paBHOOeIpeHHON Tpanenuu paBHbl 10 1 24, 60KoBas CTOpOHA paBHA
25. Haiigute BBICOTY TparieIi.

Ortser:

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

TpeHVpoBOYHbIN BapuaHT Nel7 6/8

Jans! 1Ba mapa ¢ paguycamu 9 u 3. Bo ckoibko pa3 miomaas DOBEpXHOCTU

OOJIBIIIETO mapa Oouiblie iomaan NOBEPXHOCTU MEHBIIIETO?

o

OTBeT:

Haiinute 3HaueHue BbIpaXKCHUS
5 + 7 2
4 63

OTBeT:

B nauane roga uncio abOHEHTOB Telle()OHHOW KOMITAaHHH «BOCTOK» COCTABIISLIO
800 ThIC. yenoOBEK, a B KOHIIE roja ux craio 880 Teic. uenoBek. Ha ckonbko
MPOIICHTOB YBEIUIHUIIOCH 32 TOJT YUCIIO a0OHCHTOB 3TOW KOMITAHUH?

OrtBerT:

Haiinute 3HaueHue BbIpaKEHUS
tg13° - ctg 13°.

OtBeT:

Haiinute KopeHb ypaBHEHUS
logs(x — 3) + log; 2 = log; 10.

OrtBert:

~
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

Ka)K,HOMy us3 quBIpéX HEPABCHCTB B JICBOM CTOJ'I6II6 COOTBETCTBYCT OAHO 13
pCH.IeHI/Iﬁ B ITpaBOM CTOJ'I6I_IC. VcTaHOBUTE COOTBETCTBHE MCIKAYy HEPAaBECHCTBAMU
1 UX pCHICHUAMU.

HEPABEHCTBA PEHIEHUSA
x—05 LU, UL
A) — z
) (x _ 3)2 < 0 1) 3 hj X
1 —_— I
—x+1 - ___
B) 57 < ¢ 2) 3 X
B)(x—3)(x—5)>0 B A
3) 3 5 x
I) log,(x —3) < 1 S T S
4) 3 5 x

Brmmmre B npuBen¢HAYIO B OTBETE TaOIHITy MO KaXKI0H OyKBOM
COOTBETCTBYIOIIYIO (DY .

Omer:| A| B| B| T

HaiinuTe maTu3HavyHOE YHCIIO, KpAaTHOE 25, MOOBIE IBE COCETHUE U P
KOTOPOTO OTJIMYAI0TCS Ha 2. B 0TBeTe yKakuTe Kakoe-HHOYIb OTHO TaKOE
YHCIIO0.

Ortser:

W3 nByx ropoioB, pacCTOSTHHE MEXy KOTOPbIMH paBHO 480 KM, HaBCTpedy JIpyT
IpyTy OIHOBPEMEHHO BbIEXalW JABa aBTOMOOMIA. Yepe3 CKONBKO 4YacoB
ABTOMOOMIJIN BCTPETSTCS, €CIIM UX CKOPOCTHU paBHbI 75 KM/4 u 85 km/u?

OTBeT:

Ha xombueBoit nopore pacrosoxeHo derbipe OeH3okosonku: A, b, B u T
Paccrosinue mexay A u b — 55 km, Mmexay A u B — 50 km, mexny B u I — 40 km,
Mexay I' m A — 20 kM (Bce pacCTOSTHUS H3MEPSIOTCS BIOJIb KOJBIIEBOU TOPOTH IO
KpaTdaiimei nyre). Haliaure paccrosHue (B KiitoMeTpax) Mexxay b u B.

OrtBer:

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

TpeHVpoBOYHbIN BapuaHT Nel7 718

He 3a06yobme nepenecmu 6ce omeemwvl 6 OnanHk omeemos Ne 1 @
coomeemcmeul ¢ UHCHPYKyuell no 6bINOTHEHUI0 PAdOnbl.
IIposepvme, umoodvl Kaxcowvlii omeem Obll 3aNUCAH 8 CIMPOKE C HOMEPOM

coomeemcmeyrouiezo 3a0anus.

~
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

CucreMa OLeHMBAHHSA JK3aMEHALMOHHOM Pad0ThI MO0 MATEMATHKE
(6a30Bblii ypoOBeHb)

[MpaBuiibHOE pelIeHre KaxIoro u3 3amanuii 1-21 ouenuBaercs 1 Gayuiom.
3ajjaHue CUMTaeTCs BBINIOJIHEHHBIM BEPHO, €CJIM OTBET 3amlucaH B TOH (opme,
KOTOpasl yKa3zaHa B HWHCTPYKIHMH II0 BBIIIOJIHEHHIO 33/1aHWSA, M TIOJHOCTBHIO

COBIIAAACT C OTAJIOHOM OTBETA.

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

3?;31‘:3; IIpaBMIBLHBIN OTBET

1 9

2 3241

3 16

4 10

5 0,18

6 13

7 3421

8 23

9 14

10 120

11 6

12 24

13 9

14 3

15 10

16 1

17 8

18 4213

19 97975 v 57975 v 97575 nmm

57575 wnwm 53575 nm 13575

20 3

21 5

TpeHVpoBOYHbIN BapuaHT Nel7

8/8
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https://youtu.be/D1i9JNfUZhw?t=314
https://vk.com/doc58903574_529151921?hash=66f80aba7860bdb688&dl=00c9f9b18ca2936167
https://youtu.be/7yLU36lCwUo?t=434
https://vk.com/doc58903574_520147209?hash=13456d2b6a22ba63f4&dl=16a222c06a4c131a7d
https://youtu.be/EXWEM-ALV2U?t=487
https://vk.com/doc58903574_547031925?hash=0749634abed5858c8c&dl=d7ea7c007a2a1fb541
https://youtu.be/oiSQ5w2KWlo?t=169
https://vk.com/doc58903574_527292002?hash=ffe7604340ec840a87&dl=f8904c7a59a1a9e27d
https://youtu.be/AQdbTQemFX0?t=493
https://vk.com/doc58903574_531168059?hash=472ad5524c7ff64186&dl=fb9457ae8e526e63e7
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