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NHCcTpyKIMs M0 BHINOJHEHAIO PAaGOTHI

Pabora mo MaTeMaTHKe COCTOMT W3 JBYX YacTeil, BKIIOYAIONIMX B cels
19 3amanmii. Yacte | comepxut 12 3amaHuWii ¢ KpaTKUM OTBETOM 0a30BOro H
HOBBIILIEHHOTO YPOBHEH CI0XKHOCTU. HacTh 2 cOAepKUT 7 3alaHuii C pa3BEPHYTHIM
OTBETOM TOBBIIIIEHHOT'O U BBICOKOTO YPOBHEH CII0KHOCTH.

Ha BbimonHeHue 3K3aMEHAIIMOHHOM pPabOThl MO MaTeMAaTHKE OTBOAUTCS
3 yaca 55 MuHyT (235 MUHYT).

OTtBeThl K 3ajaHusAM 1-—12 3amuMchIBalOTCS B BHJE 1I€JIOTO YHCIIA WM
KOHEYHOH JIECATHYHOM IpoOHU.

IMpu BemonHeHUN 3aganuid 13—19 TpebGyeTcs 3anmcaTh MOTHOE PEIICHHE Ha
OTZIEIBEHOM JIUCTE OyMaru.

[Ipn BbINONHEHMM 3aJaHUA MOYKHO IOJIb30BAaThCS UYEPHOBUKOM. 3alucu
B YEPHOBHKE HE YUUTHIBAIOTCS IIPU OLIEHUBAHUU PAOOTHI.

Bannel, nosryueHHsle Bamu 3a BBIIIOJIHEHHBIE 3a1aHUS, CYMMUPYIOTCSL.

[ocrapaiiTecr BBIIONHUTH KaK MOXHO OOJbIlle 3aJaHU W HaOpaTh
HauOoJIbIIIee KOJTMIECTBO OAJIIOB.

Kenaem ycnexa!

CrnpaBo4HbIe MAaTePHAJIBI

sin2a = 2sina - cosa
cos20. = cos’ o —sin’ a
sin(a+p)=sina-cosp +cosa-sinp

cos(a+[$):cosa-cosB—sina-sinB
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Yacrs 1

Omeemom K Kax;coomy usz 3adanuit 1-12 aennemcs yenoe yucno uiu KOHeuHas
decamuunas Opoos. 3anuuwiume 0meemvl K 3a0aHUAM 8 noJle OMeEema ¢ meKcme
padomeol.

KateTsl paBHOOEIPEHHOTO NPSMOYTOJIBHOTO TPEYTOJIBHUKA B

paBHel 30+ 15\/5 . Haiinurte paguyc  OKpy»HOCTH,
BIIMCAHHOMU B 3TOT TPEYTOJIbHUK.

A C
OrtBer:
o ~ o\ y
Haiigure (a +b) . A
A
af |
; b
: X
0 2 8
OrtBerT:

Haiigure mnmomanp MNOBEPXHOCTH MPSMOW  NPU3MBI,
B OCHOBaHMHM KOTOPOH JIGKUT POMO C JUArOHAaJSIMH,

paBHBIMHE 3 U 4, 1 GOKOBBIM peOpOM, PaBHBIM 2.

OTBeT:

B cpeanem u3 2000 cagoBbIX HACOCOB, MOCTYNUBIIMX B IPOAAXKY, 6 MOATEKAIOT.
Haiinnte BepoATHOCT TOTO, YTO OAUH CITy4aliHO BEIOPAHHBIN U KOHTPOJIS HACOC
HE MOATEKAeT.

OrtBer:
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ITpu BbIMeuke XJeba MPOU3BOAUTCS KOHTPOJIBHOE B3BEIIMBAHUE CBEXKEH OyXaHKH.
M3BecTHO, YTO BEPOATHOCTH TOTO, YTO Macca okakercss MeHbuie ueM 810 r, paBHa
0,95. BeposTHOCTBH TOTO, YTO Macca okaxeTcs Oompiie wem 790 T, paBHa 0,91.
Haiinute BeposTHOCTH TOTO, YTO Macca OyxaHku Oonbiie 4eM 790 T, HO MEHbIIEe
geMm 810 T.

OTBeT:

Haiiiute kopeHb ypaBHeHHS 3/x —5 =5.

Orser:

HalinuTe 3Ha4eHUe BHIPAKEHUSA log, 20 +log;,0,05.
og,11

Orser:

Ha pucynke u306paxén rpaduk dyrkuun y = f (x), onpeenéHHoil Ha HHTepBae
(=1;10). Onpenenute KOIMYECTBO TOYEK, B KOTOPHIX NPOM3BOAHAS (YHKIHMK
f(x) pasna 0.

Y y=f(x)
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OTBeT:
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Mg 6POCI/IJ'II/I nmog yriioMm o K TUIOCKOM ropmox—nanwoﬁ IOBEPXHOCTHU 3EMIIHU.

. 2vysina
Bpems monéra ma4a (B ceKkyHaax) ompenensercs mo ¢opmyne t =———. [Ipu

KaKOM 3Ha4eHHH yria o (B rpagycax) Bpems MoJéTa COCTaBHUT 1,6 CEKyHMBI, €CIIH
M4 OpocaroT ¢ HadalbHOH CKOPOCTBIO V=16 M/c? CumraiiTe, 4TO yCKOpEHHE

cBOGOIHOTO TazeHns g paBHO 10 m/c?.

OrtBerT:

W3 mynkrta A B myHKT B OmHOBpeMEHHO BbIeXamu aBa aBTOMOOMIS. IlepBbrit
mpoexan ¢ TOCTOSHHOH CKOpPOCTBIO Bech IIyTh. BTopoil mpoexan mepBylo
MOJOBHHY IYyTH CO CKOPOCTBbIO 48 KM/4, a BTOPYI0 MOJOBHHY IyTH — CO
CKOpPOCTBIO Ha 32 KM/4 OoJblIeii CKOPOCTH IEPBOTO, B PE3ybTaTe 4ero MmphObLI
B B oxmHOBpemeHHO ¢ mepBeIM aBTOMOOMIeM. Haifaure CKOpPOCTH II€PBOTO
aBToMoOmIs. OTBET HaiiTe B KM/4.

OrtBer:

Ha pucynke wu3obpaxéH rpadux  QyHKOUH V4
£ (x)==2x%+bx + c. Haiimure 3nauenne f(-2).

OrtBerT:

HaitmuTe TOUKy MakcuMyMa QYHKIHH ) = 338 +2x+6.
X

OrtBer:
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Yacrs 2

Jlna 3anucu pewienuii u omeemos Ha 3aoanusn 13—19 ucnonwv3yiime omoenvHulii
aucm. 3anumwiume CHa4ana Homep GvinoHAemozo 3adanua (13, 14 u m. 0.), a
3amem noaHoe 000CHOGaHHOe peuienue u omeem. Omeemvl 3anucvléaiime
uémko u pazvopuuso.

a) Pemmre ypaBHeHHE

2cos2x—12cos(x+gj -7=0.

3n
6) YkaxuTe KOPHHU 3TOTO YPaBHEHUS, IIPHHAUICKAIINE OTPE3KY {—371; - 7}

Ha pebpe A4, npsimoyrombHoro mapamtenenunena ABCDA B C\D, B3sita Touka
E Tak,uto A E:EA=5:2. Touka T — cepenuna pebpa B,C;.

a) JlokaxuTe, YTO CEYEHHME MapajulelenuIena IUIOCKOCTbio ETD, sBusercs
Tpanenuen.

6) Haiigute yronm mexnay miockocteto ETD;, n mnockocteio A BC;, ecnmn

HM3BECTHO, UTO AB = 3\/5 , AD=4, A4, =14.

35x-319 _ 1
¥2-14x+45 x-9°

Pemure HepaBeHCTBO X —5—

ITo Bkmamy «A» 0aHK B KOHIIE Ka)XHOro rofa ysemmumBaeT Ha 20 % cymmy,
UMEIOIIYIOCS Ha BKJaJe B Haualle roja, a mo Bknaay «b» — yBeaM4MBaeT 3Ty
cymMMy Ha 22 % B TeUeHHE KaXKJIOTo U3 MEpBHIX ABYX JeT. Halinute Haubomnbiee
HaTypajJbHOE YUCIIO IPOLEHTOB, HAYUCIEHHOE 3a TPETUH roa 1o Bkuaxy «by, npu
KOTOPOM 32 TPU rojia 3TOT BKJIaj OyJeT MeHee BBITOJICH, YeM BKJIA «AY.

© Crarl'pan 2025-2026 yu. 1.

Maremaruka. 11 knacc. Bapuanr MA2510109 6

buccektpucel yrmos BAD wu BCD paBHoOenpenHoit Ttpaneuuun ABCD
nepecekarorcss B Touke (. Uepe3 Touky O TpoBenH NPsAMYIO, MapauielbHYIO
ocHoBaussM BC u AD, u mnepecekamomlylo OoxoBble cTOpoHEI AB u CD
B TOYKax M u N COOTBETCTBEHHO.

a) JlokaxxuTe, 4TO OTPE30K ITOW MPSMON BHYTPU TpalelMyd paBeH e€ OOKOBOM
CTOpOHE.

6) Haiinure nmuny ocHoBanusi AD, ecmu AO=CO, BC =31 u nannas npsmas
JIETHT CTOpoHy AB B otHOomenuu AM :MB=4:5.

HaﬁHHTC BCC 3HAYCHUA a , IIPU KAXKIOM U3 KOTOPBIX YPABHCHUE

\/9x4 + 4x2(5x + 2) —a(2x2 —a) =3x’+4x—a

HMEET POBHO TPU PA3IUUHBIX KOPHS.

Iycts S(n) o6o3Hauaer cymmy Lubp HATYPAIBHOTO YHCIA 7.
a) CyLecTBYeT JI1 TaKoe Yucio 71, 9to 2n+S(n)=20267?
6) CywiecTByeT Jii Takoe 4ucio n, uro 4n+S(n)=20267?

B) Jlns Kakoro HaWMEHBINETO HATYPalbHOTO 4MCcla k Hainércs XoTs OBl OAHO
TaKoE JABY3HAYHOE YHCIO 1, uT0 Ykn + S (n)=105427
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OT1BeTbl HA TPeHNPOBOUYHBbIe BapuaHThl 2510109-2510112 (mpo¢uiabHbIi yPOBEHB) OT
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1| 2 3 4 5 | 6] 7 9 | 10 | 11 | 12

2510109 | 15 | 200 32 |0997| 086 130, O 30 64 -12 | -13

2510110 | 31 40 42 10991| 091 (505, O 90 42 17 - 20

N O 01100

2510111 | 4 19 7 0,07 | 0,08 |602| -1 25 9 27 -5

2510112 | 2 8 12 | 0,04 | 0,05 284 -1 -1 75 6 -61 | -4
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