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EAVHBIN rocyaapcTBeHHbli 3k3ameH no MATEMATUKE
TpeHMpoBOYHbIi BapuaHT Ne 502

MpodunbHbIi ypoBeHb
MHCTPYKUMA NO BbINONHEHUIO paboTbl

JK3aMeHauMoHHaa paboTa COCTOMT M3 ABYX 4YacTeW, BKAtovatowmx B ceba 19
3apaHui. Yactb 1 cogepXuT 12 3agaHuii ¢ KPaTKMM oTBETOM 6a30BOro W MOBbLILEHHOTO
YPOBHEN CNOXHOCTU. YacTb 2 coaepKMT 7 3afiaHunii C pa3BEPHYTbIM OTBETOM MOBbILIEHHOTO
W BbICOKOTO YPOBHEW CIOXHOCTH.

Ha BbInosHeHWe 3K3aMeHaLMOHHOM paboTbl MO MaTemaTuKe oTBoAMTCA 3 Yaca 55
MWHYT (235 MUHYT).

OTBeTbl K 3agaHmnam 1-12 3anumcbiBatoTcA No NpuBeAeHHOMY HUKe obpasuy B Buae
L,eNoro Yncna uam KOHeYHom aecATMYHon Apobu. Ynucna 3anmwmTe B NoAA OTBETOB B TEKCTE
paboTbl, a 3aTem nepeHecuTe B 6naHk oTBeToB Ne 1.

OTeet: -ﬂgﬁ 10 _0 3 8

Mpw BbiNONHEHMM 3agaHKUI 13—19 TpebyeTcsa 3anmncaTb NOJIHOE pelleHne n OTBET B
6naHke oTBeTOB N2 2.

Bce 6naHku EMD 3anonHAOTCA APKUMWU YEPHBIMM YepHWnamu. [onyckaetcA
MCMONb30BaHMeE reIeBON UAN KanUANAPHOM PYUKM.

Mpy BbLINOJHEHUW 33JaHWA  MOXHO MONb30BATbCA YEPHOBUKOM. 3anucu B
YepHOBMKeE, a TaKXKe B TEKCTe KOHTPOJ/IbHbIX U3MEPUTENbHbIX MAaTEPMANOB HE YYUTbIBAIOTCA
npu oLueHMBaHUM PaboTbl.

bannbl, nonyyeHHble Bamu 33 BbINONHEHHble  33JaHWA, CYMMUPYIOTCA.
MocTapaliTecb BbINOAHWUTL KaK MOXHO 6osble 33adaHui M HabpaTb Haubonbliee
KonnyecTBo 6annos.

Mocne 3aBepweHns paboTbl NpoBepbTe, YTOObI OTBET Ha Kaxgoe 3ajaHue B
6naHkax oteeTtoB Nel 1 Ne2 6b11 3anuncaH nog NpaBUAbHbBIM HOMEPOM.

Menaem ycnexa!

CnpaeoyHblie mamepuasnol

sin2a =2sina -cos o
Co0S2a = c0s? a —sin «
sin(a+ B)=sina-cos B+cosa-sin

cos(a+ ) =cosa-cos f—sina-sin
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Yactb 1

Omeemowm k 3ad0aHusam 1-12 saensemca yesoe 4Yucao Unu KOHe4YHAsa decamuyHas 6pobb.
Bo ecex 3adaHusx 4ucna npednonazaiomcsa OelicmeumesnbHbie, ecau omoesnbHO He
YKa3aHO UHoe. 3anuwume 4ucsio 6 rnose omeema 8 meKcme pabomel, 3amem
nepeHecume ez2o 6 B/IAHK OTBETOB Nel cnpasa om Homepa coomeemcmeyrou,e2o
300aHUA, Ha4uHAsa c¢ nepeoli KnemoyKku. Kaxodyo yugpy, 3HAK «MUHYC» U 3anamyio
nuwume e omdenbHoli KaemoyKe 8 coomeemcmeuu c npueedéHHbIMU 8 braHKe
obpazyamu. EOuHUYbI usmepeHuli NUCAMb He HYXCHO.

1. OkpyxHOCTb C LEHTPOM Ha KaTeTe MPAMOYrONLHOMO TPEYro/bHMKA
NPOXOAMT 4epe3 BepPLWMHY MpAMOro yraa (cm. pwucyHok). Haiawte
MeHbLWIA U3 YINI0B TPEYTro/ibHUKA, eC/M PajuyC OKPYKHOCTU paBeH 2, a

nnowanb TPEyrosibHMKa paBHa 6\/§ .

OTBerT: . U

2. Bextopul a(p;—1) n b(2p; p+1) oproroHanshbl. Haitgute P . Ecav sHadenuii P

6onee OA4HOrOo, B OTBET 3annwiunTte 6onbliee N3 HUX.

OTserT:

3. Metananueckuit Ky6 co CTOPOHOI /648 nepennasuan B NPaBubHbINI
TeTpasap. Hangute gnmny pebpa tetpasapa.

OTBerT:

4. Yactb KuUTeneit 04HOMO ropoaa YMEET roBOPUTL TOIbKO MO-PYCCKM, YaCTb - TOIbKO MO-
y36EKCKM M YacTb yMeeT roBOpPUTbL Ha 060mX A3biKax. Mo-y36eKckn roopAT 85 % Kutenen, a
No-pyccku —75 %, CKONbKO NPOLLEHTOB XKUTeel roBopsAT Ha 060mx A3bIKax?

OTserT:

PaspeLuae'rcn CBO60,CI,HO€ KOonnpoBaHMe, pacnpocTtpaHeHne U ncnonb3oBaHMe B O6pa3OBaTEJ'IbeIX HEeKoOMMepUYeCKHUX uenax



EAQVHbIN rocyaapcTBEeHHbIN 3K3ameH, 2025 T. MaTemaTuka, 11 Knacc

5. B ropoge 31% xuteneih umeeT BOAMTENbCKOe yaoctoBepeHue. [pu
BOAMTENbCKOE yaocToBepeHune mmetoT 37% MyXumH 1 26% xeHwuH. WHcnektop ANC
OCTAHOBMN aBTOMOOW/Ib, BOAUTENb KOTOPOr0O He MMeeT BOAUTE/IbCKOIO YAOCTOBEPEHMA.
KakoBa BEpOATHOCTb TOrO, YTO 3TOT BOAMUTE/b - KeHLWMHA. OTBET OKPYr/IMTe A0 TbICAYHDIX.

3TOM

OTBerT:

log,(x* +2x) log, 8
log,(x® —4x—4) log,(x? —4x—4)

umeeT 60s1ee 04HOro KOPHA, B OTBETE YKaXKuTe 60bLUNIA KOPEHb.

6. Pewure ypaBHeHue Ecnn ypasHeHue

OTBerT:

sin 20° - sin 40° - sin 60° - sin 80°
sin 10° - sin 30° - sin 50° - sin 70°

7. Haingute 3HayeHue Bblpa*KeHunA:

OTserT:

8. Ha pucyrke usobpaxen rpaduk Y = F(X)- ogHoit 13 nepsoobpasHbix dyHKLMM

f (X), nsobpaxeHHoit Ha uHTepBane (— 8;6). HailauTte KONMYecTBo pelleHnin ypaBHeHnn

f (X) =0 na oTpeske [— 5;4].

OTserT:
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9. Hebonblwoit maumk 6pocaloT nog OCTPbIM YrIOM (X K NAOCKON TFOPU3OHTA/IbHOM

NOBEPXHOCTU 3eM/IN. MakcMmanbHaa BbICOTA MNONETA MAYMKA, Bblpa*KeHHaA B MeTpax,
2

onpeaensaetca ¢popmynoii H :—0(1—003 Za), rae Vo =16 m/c, a g - yckopenue

cBobogHoro nageHus (cuutaiite ( = 10 m/c?). Npu Kakom HaumeHbluem yrne ¢ B
rpagycax MAYMK NPONETUT Haj, CTEHOM BbICOTOM 3 M Ha paccToaHMmM 20 cm?

OTBeT:

10. B wmoment, korma pgsa 6acceitHa 6biam 4 Tpybbl OAMHAKOBOW
NPOU3BOAMTENbHOCTU BblAM NOAKAOYEHbl ANA 3anonHeHus nepsoro 6acceiHa. Korga
nepsblit GacceliH 6bln 3anosHeH Ha 1/6 ero o6béma, ogHy Tpyby nepekaluYMnn aAns
3anosHeHun BToporo 6acceiiHa. Koraa nepsbiit 6acceiiH 6bia 3anonHeH Ha 1/2 ero 06bEéma,
elle age Tpybbl NepekNounaM aas 3anosHeHWa BToporo bacceiiHa. Mocne sToro oba
6acceitHa Hano/HUAUCL AOBEPXY OAHOBpeMeHHO. Hallante o6bém Gonbliero H6acceiiHa B
m3, ecim o6bEmbl bacceiiHoB oTnmuaoTca Ha 11 m3. (BpemeHem Ha nepekoyeHue

npeHebpeyb.)

nyCTbiMH,

OTserT:

11. Ha pucyHke un306paxeH rpaduk  GyHKUUM N |

f(x)=a-cosx+Db.Haiigure b. LN

OTserT: . B ‘ ‘

s

y=X*—In(1+2X). Ecm Touek

12. Hailaute TOYKM 3SKCTpemyma YHKLMM
3KCTPEMYMOB HECKOJIbKO, B OTBETE YKaXKUTE UX CYMMY.

OTserT:

PaapeLuae'rcn CBO60,CI,H0€ KOonnpoBaHMe, pacnpocTtpaHeHne U ncnonb3oBaHMe B O6pa3OBaTEI'IbeIX HEeKoOMMepUYeCKHUX uenax
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He 3a6ydbme nepeHecmu eéce omeemoi 8 baaHK omeemoe N2 1 e coomeemcmeauu ¢
uHcmpykyueli no ebinosnHeHuo pabomol.

lMpoeepbme, 4mobbl KaxObili omeem 6bin 3aNUCAH 8 CMPOKe C HOMepom
coomeemcmeyrowe2o 3a0aHuUA

Yactb 2

Ana 3anucu peweHuii u omeemoe Ha 3adaHua 13—-19 ucnonw3yiime b/IAHK OTBETOB No2.
3anuwume cHa4yana Homep 8biNosaHAemMo20 3ad0aHuA (13, 14 u m.od.), a 3amem nosaHoe
obocHosaHHoe pewieHue u omeem. Omeemol 3anuceigaiime 4émko u pasbopyueo.

v €os? X — cos X

sin X
b) HaliguTe Bce KOpHM ypaBHEHMA, NPUHAANEKALLNE OTPE3KY [— 571';—7[]

1=0

13. A) PeluunTe ypaBHeHue

14. B TpeyronbHo nupamunge pebpa AB, AC 1 AD B3aMMHO NepneHAMKYAAPHbI, NPUYEM
AB=AC. Touku L, F, Q u T — cepeaunHbl pebep BD, DC, AC n AB cooTBeTCcTBEHHO. M3BECTHO,
yTo nnockoct DTQ u ALF nepneHAMKYNAPHbI.

A) NokaxkuTte, uTo AD : AB=1:2.

B) Toukn S u E — ToukM nepeceyeHns meguaH TpeyronbHnkos ABD n ACD. Haliaute
06bEM MHororpaHHuka TLFQES, ecnu AD=3.

N1I=X2 42X +X-2

15. Pewwure HepaseHcTso: <0

Iogs[g—xj+ log 2

16. Vimetotca Tpu nakerta akumit. OBLLEE CyMMapHOE KOMMYECTBO aKLMii MepBbiX ABYX
NakeToB COBMNAZaeT C OBWMM KOIMYECTBOM aKUMi B TpeTbeM nakeTe. MepBblii NakeT B 4
pasa gelesne BTOPOro, a CyMMapHas CTOMMOCTb NEPBOFO M BTOPOTO NAaKeTOB COBNAJaeT co
CTOMMOCTbIO TpeTbero naketa. OfHa akumA M3 BTOPOrO MaKeTa AOPOXKe OAHOW aKuuu u3
NMepBOro Maketa Ha BE/IMYMHY, 3aK/OYEHHY B npegenax oT 16 Toic. py6 Ao 20 Tbic. pyb
BKNIIOYMTE/IbHO, @ LEeHa OAHOM aKLMKW M3 TPeTbero nakeTa He MeHble 42 Tbic. pyd U He
6onbue 60 Thic. pyb. OnpenenvTte, Kako HaMMEHbLNN U HaMBOoAbLINIK NPOLLEHT OT 0bLlero
KOZIMYECTBA aKUMIN MOMKET COLEPKATbCA B MEPBOM MNaKeTe.
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17. B napannenorpamme ABCD Toukm M mn N — cepeguHbl ctopoH AB n BC

cootsetcTBeHHo, ZBAD = arctg\/g, MN L ND.

A) JoKaxute, yto MD: ND=3:2
Bb) Haiaute oTHOweHMe naowaau TpeyronbHuMka MND K nsiowagu napannenorpamma
ABCD.

18. HaVIﬂ,MTe BCe 3Ha4YeHMA napameTpa d, NPU Ka*K4OM M3 KOTOPbIX CUCTEMA

(y+x2—4x—5Xx—y+1)20
y—ax+6a—-2=0
X<4

nmeeT XoTA bbl O4HO pelweHune.

19. Kamapiit u3 Tpéx 61sHecmMeHOB MMeET XoTs bl OAHY aKLMIO TUMa
A n tTMna b. O6Llee Ko/AMYeCcTBO aKuuMi 0OOMX TUMOB Yy Kaxnporo
6u3HecMeHa pasHbl cooteeTctBeHHo N, M u K. Croumocts akuuit
TMNa A Bbllle, YeM CTOMMOCTb aKLmii TMna b, a oblas cToumocTb S
(py6) BCex akumii y Kaxaoro 6usHecmeHa ogMHaKoBas.

A) MoskeT im 6biTb, uto N =5;m =21k = 29>

B) MoskeT m 6bitb, uto N =4 m =21k =297

B) HaitguTe cToMmocTb akumu Kasgoro tvna, ecam N =11;m =21k = 29;S = 4402 .

Mpoeepome, umobbl KaxOvili omeem 6bin 3anuUcaH pPAOOM C HOMepom
coomeemcmeayrowje2o 3a0aHus.

Pa3peLuae'rcn CBO60,CI,HO€ KOonnpoBaHMe, pacnpocTtpaHeHne U ncnonb3oBaHMe B o6pa303aTeanblx HEeKoOMMepUYeCKHUX uenax



