Ne1.

ErKP no mateMatuKke MNMpoduabHbIM YPOBEHDb
11 knacc 07.04.2026

MpumepHbIM BapuaHT 1

YacTb 1

M3 ToukM A K OKpYKHOCTM C LeHTpom O
nposeaeHa KacatenbHaa AM u cekyuaas AC,
MPOXOAALLAA Yepes LEHTP M NepeceKaroLas
OKpY)XHOCTb B TouKke B, npuuem AB< AC.
Hanaurte sennumnny yrna ACM , ecam

ZMAC =34". Otset gante B rpagycax.

«OKpy»xHocmu»

Ne2.

[laHbl BEKTOPbI ;1(—7; 5) , 5(2;—3) " Z‘(O; 4) Hanaute anuHy Bektopa a+l§—%g.

«Bekmopbi»

Ne3.

06bem NPAMOYroJibHOro napananenenuvnea ”'. o

ABCDAB,C,D, paBeH 7,2 . Haiante o6bem " I

TpeyronbHoi nupamuasl AD,CB, .

«06BbeM nupamudbl U3 MHO202PAHHUKOB> Ny

B urpe «MopcKo# 60> Ha KnetyaToM nosie 10x10 pa3mellaoT YeTbipe oAHoNany6HbIX Kopabsia (oaHa
KJleTKa), Tpu p,Byxnany6Hb|x [1Ba Tpexnany6HbIX M OAMH YeTblpexnanybHbii. [epBbiit MrpoK Aenaet
«BbICTPeJ1» MO C/ly4yarHoM KneTke. KakoBa BEpOATHOCTb, YTO OH MonazeT B ABYyXNasy6HbIM Kopabib?
«[lpocmble 3a0a4yu Ha BepOAMHOCMb»

3an BblAauM HaJIMYHbIX JEHEXHbIX CpeACTB 6aHKOMaTaMM 6aHKa OCHaLleH ABYMA TMMamMK AaTHYMKOB
6€30MacHOCTM: ABUXKEHUA U Ny4EBbIMK. B ciyvyae HeCaHKLMOHMPOBAHHOIMO NMPOHMKHOBEHMSA B 3a
nepBbii AaTYMK cpabaTbiBaeT C BepoATHOCTbI0 0,94, a BTOpol - ¢ BepoAaTHocTbio 0,93. KakoBa
BEPOATHOCTb TOFO, YTO CPaboTaeT TOJIbKO OAMH AaTUMK B C/lyvae HECAHKLMOHUMPOBAHHOIO
NPOHMKHOBEHMSA B 3a/ BblAAYM HAJIMYHBIX AEHEXHbIX CPeACTB 6aHKOMaTamMu 6aHKa?
«BepoamHocmb. 3adaqu nosbiweHHO20 YposHA caokHocmu. O6beduHeHue»

Neb6.

Haiamte KopeHb ypaBHeHusA log, (x+ 3) =log, x+1.
«[lpocmeliwue 102apuMuYecKue YpasHeHUs»

9¢0s60°
.2 o 2 °
sin“ 18" +cos” 198
«[lpeobpazosaHus MpuU20HOMempUYeCKUX BbIpAXKeHUl»

Haﬁ,qme 3Ha4YeHMe BblpaxKeHUA
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Ne8.

Ha pucyHke M3o6paxeH rpacdmk y = f (x) — NPOM3BOAHOM (DYHKLMM f(x) , OnpefeNieHHoM Ha

uuTepsane (—7;4). Haiamute npomekyTku BospacTaHus dyHKUMM f (). B oTBeTe yKakuTe Cymmy

Lie/bIX TOYEK, BXOAALLMX B 3TU NPOMEKYTKM.

v= f[x) ok

L

«UccnedosaHue pyHKYuUU no epacduxky ee npouzsodHoU»

t

Ne9. B xozie pacnazia pa/i0aKTMBHOrO M30TOMa €ro Macca yMEeHbLIAEeTCA Mo 3akoHy m =m,, -2 T, rpe
m, — HaYa/bHasA Macca M30Tona, ! —BpeMa, NpoLuesliee oT Ha4a/lbHoro MmomeHTa, 7' — nepuoj
nosypacnaga. B HaYasbHbIM MOMEHT BpeMeHM Macca usotona 40 mr. MNepuoa ero nosypacnaga
cocTaBnseT 10 MMH. HalauTe, yepes CKOJIbKO MMHYT Macca u3oTona 6yaeT paBHa 5 Mmr.
«[IpuknadHble 3adayu. [ToKazame/ibHble YpasHeHUs»

Ne10.  Cmewanm 2 Kr 15% pacTBopa KMCOTbI M 4 Kr 20% pacTBOpa TOM e KMCNOThl, a 3aTem J06aBuIU
HECKOJIbKO Kr BoAbl. B pesynbtate nonyumnncs 11% pactBop KMcnoTbl. CKOMbKO Kr BOAbl 6bIN10
Ao6aBneHo?

«TeKcmossble 3adayu. Cnaasbel, pacmsopbl. KoHUeHmpayus»
Ne11.  Ha pucyHke mM3o6paxeHbl rpadmKM ABYX MHENHbIX DYHKLMIM. HalauTte abcumccy TOUKM nepeceyeHmns
rpacu1Kos.
}‘
1
/
/
0] 1 / ¥
s
«[paduk nuHeliHol pyHKUUU»
- 2 116x+66

Ne12.  Halaute HaumeHbluee 3HaueHMe dyHKumm y =6 77" Ha oTpeske [—10; 10] .

«AHaslumu4eckoe uccaedosaHue pyHKyul. MokazamesibHasa GyHKUUS»
-
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YacTtb 2

Ne13. a) PelumTe ypaBHeHMWe sin x — x/zcos %— %j =0.

6) Harnaure Bce KOPHM 3TOro ypaBHEHMSA, NPUHAANEKALLME NPOMEKYTKY [471; 77[].

«Tpu2zoHoMempu4eckue ypasHeHuUs. Hekomopsie npuembl omb6opa KopHel»

Nel4.  Toukm A, B n C nexaTt Ha OKPYXHOCTM OCHOBaHMA KOHyca C BepwnHoi S, npuuem A m C
AMaMeTpasbHO NPOTMBOMOJIOXKHbI. Touka M — cepeanHa BC .
a) [lokaxuTe, yto npsmasa SM o6pasyeT c nnockoctblo ABC TaKoM e yro, Kak u npamas AB c
nnockoctoto SBC .

6) HarmaunTe BbICOTY KOHyca, ecam yron mexay npamoi AB v nnockoctblo SBC paseH 60
AC =10, BC =6.
«Tena spaujeHuUa. KoHyc»

log, 27 1 log. 9
PelumTe HepaBEHCTBO L 87

NetS. 0g, = 4=log,x ) o X
’81 > 27

«CBedeHue joeapupmMuyeckux HepaseHcms K OpobHO-pauUOHAIbHbIM»

Ne16. B mae2027 cafoBoA NnaHMpyeT B3ATb KPeAUT B 6aHKe /18 CTPOMTEIbCTBA Ha YYaCTKe IETHEM KYXHM.
baHK npeaocTaB/seT KpeauT Ha CAeayloWwmx YCI0BUAX:
- KaXKabl AHBApb A0 YBE/MUMBAETCA Ha #% MO CPaBHEHWIO C KOHLIOM MpejpblAyLIEro roaa;
- ¢ peBpasia No anpesib HE06XOANUMO BbINIATUTE OAHUM MJIATEKOM YacTb 4Ora.
CagoBog paccumTas, YTO €C/IM eXXEerofHo Bbinaadmeatb No 41 472 pybnsa, T0 KpeauT MOXKHO byaeT
MOJIHOCTbIO NMOracmTb 3a 4 roja, a €C/IM eXero4Ho Bbinaaymeatb o 70 272 py6nasa, T0 KpeamT MOXKHO
6yaeT noracuthb 3a 2 roga. Hanaute r.
«PasHomepHoe nozaweHue Kpeduma»

OKpY}KHOCTb NpoxoamT Yepes BeplimHbl B 1 C npamoyronbHoro tpeyronbHmuka ABC u nepecekaet
kater AC B Touke K, runoTeHysy B Touke M
a) Aokaxute, yto TpeyrosbHukn AKM v ABC nopo6Hbl.

Ne17.

6) Hamaunte nnowagp vetbipexyronbiuka CKMB , eciv pagmyc OKpYKHOCTM paBeH /29 , KaTeTbl
AC v BC paBHbl 12 1 4 COOTBETCTBEHHO.

Ne18.  Haligute Bce 3HaueHMA @, NPU KaXAOM M3 KOTOPbIX TOUKM NAocKocTM OX) , KOOPAMHATbI KOTOPbIX
Y/I0BNIETBOPAIOT PaBEHCTBY

Y +ay’ +2ay+9y=+27x
MpeacTaBAsIOT COBOM rpaduk HEKOTOPOIt yHKLMM 1 = f(X) NPy Bcex AENCTBUTENbHbIX 3HAUeHMAX

X .
«[lpumeHeHuUe npou3s8odHol NpuU peweHuUU 3aday ¢ Napamempom

Ne19.  |Opa u MonnHa urpatoT B uncna MoimnHa BbIGUPAET HECKOIbKO Pas3/IMyHbIX HaTypasibHbIX YMcen ot 25
A0 75 BKIIOYUTE/IBHO M HAXOAMT MX NPOM3BELEHME (€C/IM BbIGPAHO TOJIBKO O4HO YMC/I0, TO
NpoM3BEeAEHMEM CUMTAETCA CaMO 3TO YMC0). Opa K KakAoMy YMciy, BblGpaHHOMY MoIMHOM,
npuo6aBasAeT eauHMLY U HaXOAMT NPOU3BEAEHME MOYYEHHbIX YUCEN.

a) MoxeTt nm pe3synbtat KOpbl OKa3aTbCA B ABa pa3a 60/blue, Yem Yy MoanHbI?

6) MoxeT nn pesyabTat HOpbl OKa3aTbCA B NATb pa3 6onblue, Yem Y MonuHbI?

B) B KaKoe HaubosblIee Lesioe YMCo pa3 pe3syabTaT KOpbl MOXKeT oKa3aTbCs 60Jblue, YeM pe3ybTar y
MonuHbI?
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ErKP no mateMaTtuKe MNpodunabHbIM YpOBEHb

11 Knacc 07.04.2026

PeweHune BapnaHT 1
YacTb 1

Ne1. M3 ToukM A K OKpyXkHOCTH c ueHTpoM O npoBegeHa
KacatenbHaa AM w cekywasa AC , npoxogAawas yepes
LLeHTP M NepeceKawlLas OKPYKHOCTb B TOuKe B, npuuem
AB < AC . Hangute Bennumuy yrna ACM , ecam

ZMAC =34 . OtseT gante B rpagycax.

M A
PeweHue:
OM 1 AM «kak paguyc, npoBefeHHbIN B TOUKY KacaHua. a AMO — npamoyronbHbit ¢ ZMAC =34, 3Hauur,
ZMOC =90 —34 =56 . B pasHo6eapeHHom ACOM ~ZMOA— BHewHWI, cnefoBaTeNbHO,
ZLCMO+ Z0CM = £ZMOA , 2£.0CM =56", LOCM =28, LACM =28". Omsem: 28.

Ne2. /laHbl BEKTOpbI 3(—7; 5), 5(2;—3) " Z‘(O; 4). Haigute aamHy BekTOpa a-l—l;—%(;

PeweHue:

" ZZ+5—%E=(—7; 5)+(2-3)

L(0:4)=(-52)-(0:2)=(-570).

2) = (—5)2 +0% =5, Omsem: 5.

P
2

Ne3. O6bem npamoyrosbHoro napannenenunega ABCDA B,C,D, paBeH > “

7,2 . Hanaute o6bem TpeyronbHoi nupamuabl AD,CB, . A

PeweHrue:
Vi =S pep - ="7,2 . OT napannenenmnesa orceyeM YeTbipe paBHbIX

napan

D J--c
TeTpasapa. Halaem o6beM 0HOro MX HUX, HanpuMmep, T

l SABCD h= é'752=1,2- Vines, =V, _4’VB,ABc:7’2_4'1’2=2’4‘

ABC’ napan
3 2

A B
v

BABC —

-S

W | =

Omsem: 2,4.

Ne4, B mrpe «Mopckoi 60i» Ha KneTyaTom noJie 10x10 pasmellatoT YeTblipe ogHoMNaNy6HbIX Kopabns (oaHa
KneTka), Tpu AByXI‘Ia}'Iy6HbIX [1Ba Tpexnany6HbIX M OAMH YeTblpexnanybHbii. MepBbii MrpoK aenaet
«BbICTpe/1» MO C/ly4yarHoM KneTke. KakoBa BEpOATHOCTb, YTO OH MonazeT B ABYyXNasy6HbIM Kopabib?

PeweHue:
Bcero knetok Ha nosie 10-10=100. IByxnany6Hbix Kopabaen Tpu 1 KaxAbld COCTOMT U3 ABYX KNETOK,

6
cnefoBaTesbHO, BCEro KAETOK Takue Kopabsim 3aHumatoT 3-2=6. MckoMas BepoATHOCTb P:F =0,06.

Omsem: 0,06.
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Ne5.  3an BblgayM HaJIMYHbIX AEHEXKHbIX CpeACcTB 6aHKOMaTaMM 6aHKa OCHALLEH ABYMSA TUMAaMM
[ATYMKOB 6e30MacHOCTU: ABUKEHUA U Jly4eBbiMU. B ciyyae HeCcaHKLIMOHMPOBAHHOIO
NPOHUKHOBEHUA B 3a/1 NePBbIM JaT4YUK cpabaTbiBaeT ¢ BepoATHOCTbio 0,94, a BTOpoM - €
BepoATHocTbio 0,93, KakoBa BEpOATHOCTb TOro, YTO cpaboTaeT TO/IbKO OAUH AATYMK B Cay4vae
HeCaHKLMOHUPOBaHHOIO NPOHUMKHOBEHMS B 3aJ/1 Bblga4Yu HaJIMYHbIX AEHEXHbIX CPeACcTB
6aHKomMaTaMM 6aHKa?

PeweHue:

0,94 -(1—0,93)+ 0,93 -(1—0,94)=0,94-0,07+0,93-0,06=0,0658+0,0558=0,1216.

pabomaem
yuesout
oamuuk

pabomaem
oamuux
osudICceHUs.

He pabomaem
damuux
dsudiceHU

He pabomaem
y4esoul
oamuuxk

Omsem: 0,1216.

Ne6.  HaiauTe KopeHb ypaBHEHHUA Iogz(x+3):logzx+l.

PeweHue:
x+3=2x
log, (x+3)=log, x+log, 2, log,(x+3)=log, 2x, 0 x=3. Omsem: 3.
x>
. 9¢0s60°
Ne7.  HanpuTe 3HauyeHue BbiparKeHUsA TP 3 .
sin" 18" +c0s” 198
PeweHue:
o1
90560 o) 4,5
5 > =— 5 =— 5 =4,5. Omsem: 4,5.
sin"18 +c0s” 198  sin*18 +cos (180 +18 ) sin"18 +cos"18
Ne8. Ha pucyHke uso6paxeH rpadmk y = f (x) — y=f1x) t

Npou3BoAHON PYHKUUM f(x) , onpeaeneHHoM Ha

UHTepBase (—7;4). HanguTe npomekyTKM Bo3pacTaHuA

F1-——1

byHKuMM f(x) . B oTBeTe yKaxkute cyMMy LieNIbiX TOYEK,

BXOOALMUX B 3TU NPOMENKYTKU. 1 _,2__1 o 1 ?. 3 s |
PeweHue: '

Bblge MM NPOMEKYTKM, FAe NPOoU3BOAHAA NOJOKUTEIbHA, TaM

byHKUMA ByAeT BospacTatb. f (x) >0 f(x) /

—-6—-2-1+0+1+2+3=-3. Omsem: -3.

t
Ne9. B xofe pacnaja paJMOaKTUBHOrO M30TOMA €ro Macca yMeHbLLIaeTcA No 3aKoHy m=m,, -2 7, rae
m, — Haya/bHas Macca usoTona, ! —BpeMs, Npoluejlee oT HadaslbHoro MoMeHTa, I — nepuop

noaypacnaga. B HayanbHbIM MOMEHT BpeMeHM Macca nsotona 40 mr. Mepuog ero nonypacnaga
coctaenfeT 10 MuH. HaliauTe, Yepes CKOJIbKO MMHYT Macca usotona 6yzeT paBHa 5 mr.

PeweHue:
m, =40, T=10, m=5
_t \ _t ¢ Omsem: 30.
5=40.210, 27=210  _3=—"—_ =30
10
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Ne10. CMewanu 2 Kr 15% pacTBopa KUCA0Tbl U 4 Kr 20% pacTBOpa TOM *Ke KUC/I0TbI, a 3aTeM J06aBMIM
HeCKOJIbKO KI Bogbl. B pesynbTtate nonyuunncs 11% pactBop KMcioTbl. CKOJIBKO KI BOAbI 6b1/10

pobaeneHo?
PeweHue:
P-p Bcero % copepxaHue Macca BelecTsa 0,1 1( X+ 6) =11
(Kr) BellecTBa B p-pe B pacTBope (Kr)
| 2 15% 0,15-2=0,3 1(x+6)=110
I 4 20% 0,2-4=0,8 x+6=10
I X — - x=4
+ll+lll | 2+ 4+x=x+6 11% 0,11(x+6)=0,3+0,8 Omsem: 4.

Ne11.  Ha pucyHke nso6pakeHbl rpadmKM ABYX IMHENHbIX PYHKUMM. HanamuTe abcumccy ToUKM
nepeceyeHms rpadmKoB.

PeweHue:
D) f(x)=kx+b; klztga:%;
(-1;4) 4:%-(—1)+b1; b ==; f(x):lx+%
3
2) g(x)=k2x+b2; kzztgﬂzz;
11 3 11
(b-4) ~4=3:14b b= g(x)=2x-
1 9
f(x):—x+—
3) 2 2; lx 2=§x—£; x=10 Omsem: 10.
3 11" 2 2 2 2
=33

2
Ne12.  HaiguTe HaumeHbluee 3HaveHne pyHKumM p = 6" " Ha orpeske [—10; 10] .

PeweHue:
D(y)=(—o0;+0) . Bospacratowas Ha D(y) dyHkums y = 6"") LmeeT croxHbIit aprymenT

f(x) = x> +16x+66 . OyHKuMA f(x) - KBagpaTu4Has, rpacMKom sBaseTcsa napabona, BETBU BBEPX,

AOCTUraeT MMHMMYMa B BepLUNHE

M3 onpegeneHns Bo3pacTaolen dyHKLUMU: MEHbLIEMY 3HAYEHUMIO apryMEHTa COOTBETCTBYET MEHbLLIEE 3HaYeHue
(YHKUMM. B TOUKE MMHKMMYMa apryMeHT NPUMHUMMAET HaMMEHbLLEE 3HaYeHre, 1 3aZaHHan MYHKUMA NPUHUMaET

HaWUMEHbLIEE 3HaYeHMe B 3TON e Touke. X, =—8&[—10; 10].
Yo = =8 £ (~8) = (=8)" +16+(~8)+66 = 64128+ 66 = 2

y = 68 — 62 =36
Omsem: 36.
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YacTtb 2

Ne13. @) PewwTe ypaBHeHue sinx — \/Ecos (% —gj =0.

6) HalauTe BCe KOpPHM 3TOro ypaBHEHUSA, NPUHaA/eKalMe NPOMEKYTKY [47[; 77[] .

PeweHue: a)

sinx —«/2 cos r_x =0,
2 2

sin x — 2sin£=0
2

X X X
2sin—~cos——x/§sin—=0
2 2 2

6) OT60p KOPHEM C NMOMOLLbIO ABOMHOIO HEPABEHCTBA.
1) x=2rxk, keZ

Ar <2rxk<Tm, 2<k<3,5
k=2 x,=2r-2=4r
k=3 x,=2r-3=6r

2) x:%+47m, neZ

X x
Smg(zcosg‘ﬁ}o ar<Ziazn<iz, 8<1+8n<l4, %Snﬁlg
O
sinX =0 cosfzﬁ n=1 x;==+4r="—"—
2 2 2
z=7rk —:J_rz+27m 3) x:—£+47zm, meZ
2 4 2
V4 V4 1 7
x=2xk x=i5+4ﬂn 47ZS—E+47z'm£77r, 8<-1+8m<14, 1§£m£1§' meQ
Omsem: a) 27k, i%+47m, {k.n}eZ; 6) 4r, 97”, 67 .
Ne14.

Toukn A, B u C nexat Ha OKpYXHOCTM OCHOBaHMA KoHyca ¢ BepwmHoi S, npuuem A n C

AMameTpanbHO NpoTUBONoNoXHbl. Touka M — cepeguna BC.

a) JokaxuTte, uyto npamaa SM o6pasyet c niockocTolo ABC TaKoM e yron, Kak u npamas

AB c nnockocteio SBC'.

6) Haitaute BbICOTY KOHyCa, ecnu yron Mexay npamoit AB v nnockocteio SBC pasen 60,

AC =10, BC=6.

MatemaTnkaOHNaMH
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PeweHue:

a) ZABC =90 kak Bnu1caHHbIM yros, onupatoWmMincsa Ha AuameTp
AC.

Myctb Touka O — LEHTP OCHOBAHWA KOHYca, 3HauuTt, O — cepeamHa
AC, M — cepeamnHa BC , torpa OM —cpepHas nvHus
tpeyronbinka ABC , nostomy OM || AB v OM 1. BC.

SO —BbicoTa KoHyca, OM — npoekums HaknoHHon SM Ha
nnockocte ABC , Torpa L(SM;ABC):L(SM;OM):AS'OM .

Mockonbky OM 1. BC, 1o SM 1. BC, cneposaTesibHo,

BC 1. SOM , azvaunut u SBC L SOM . Nposegem OH 1. SM | rpe

SM =SBCNSOM , torpa OH L. SBC. SM — npoekums
HaknoHHoM OM Ha nnockoctb SBC , Torpa

Z(OM;SBC)=£(OM;SM )= £SMO . Mockonbky OM || AB , 1o
Z(AB;SBC)=£SMO..



6) B npAmoyrosbHom Tpeyrobhnke ABC AB=+ AC? —BC? =+/10° —6* =38.

OM:%:§:4 KaK CpeaHss IMHUA. L(AB;SBC):LSMO:60° .

B npamoyrosibHoM TpeyronbHuke SOM tgASOM:g—Z, tg60° :%, \/_:% SO=4\/§.

Omsem: 6) 4\/5.

log, 2 1 log. 9
Ne15.  PewwuTe HepaBeHCTBO 03, 27 (1—4 ] %7 |

—log, x X
I 3 log. —
81 %27
PeweHue:
p 1827 (1oL ) a9 gy g, 3 S(l_ 1 j 2
X 4—log. x x -4 4-t) t-3
Iog2 3% log, —
27 3 3-t 2 3 - 3 2
t—4 4— tt 30 - 4 t— 4t 3
log | 27S[1 jlogx9 3 )
4logyx) t 4<0 {t<4
3log , 3{1 JZIog 3 t¢3 t¢3 ’¢3 t#3
4—log, x 27
2
<(1 - J . 3) log, x<4 [log;x<log,81 [0<x<81
0 ! !
|°93 %x |°93?7 Iog3x¢3 log, x #log, 27 |x#27
3 1 1 2 xe(O,- 27)u(27,-81)
log,x—4 | 4—log,x ) log,x—3 Omeem: (0; 27)U(27; 81).

Ne16. B mae 2027 cagoBoj NnaHMpyeT B3ATb KpeAMT B 6aHKe 418 CTPOMTE/IbCTBA Ha yYacTKe leTHeM
KyXHU. BaHK npegocTaBnseT KpegmT Ha CeAyolmnX YCI0BUAX:
- KaXablM AHBapb A0Jr YBe/IMYMBaAETCA Ha 7% Mo CPaBHEHMIO C KOHLIOM NpeablAyLLero roaa;
- ¢ beBpans no anpesib HEO6X0AUMO BbINJIATUTb OL4HUM MJIATEXKOM YacTb Ao0Jra.
CapoBoj, paccumTasl, YTO eCJIM eXXerogHo BbinsiauMBaTb Mo 41 472 pybns, To KpegmUT MOXKHO
6yZeT NoJIHOCTbI0 NoracMTb 3a 4 roga, a €c/iM eXXerogHo BbinsiadmBatb no 70 272 py6nsa, 1o
KpeauT MOXHo 6yaeT noracuTb 3a 2 roga. Hamnagurte 7.

PeweHue:
Myctb S — cyMma, KOTOpYIO B3A/IM B KpeauT nod 7% roaosbix. Kaxapii AsHBapb OCTaBLIAACA CYMMa [10/ira

r .
YMHO}KaeTcs Ha KO3 dUUMEHT HapalleHus k:1+ﬁ' Myctb X — exerogHoli nnaTex ANs noraweHus

KpeauTa.
OcraBlwascs cymma goara nocne 1-ro nnatexa: S, =S-k—X .

OcTaBLuaAcA CyMMa [o/ira nocse 2-ro nnatewa: S, =Sk—X =(Sk— X )k—X =Sk> - Xk— X .
OcTaBLasca cymma gonara nocse 3-ro nnatexa: S, =S,k— X = (Sk2 — Xk — X)k - X =8k - Xk’ - Xk- X

OcraBwascs CyMMa goJra nocse 4-ro nnarexa:

Sy=Sik—X =(SK’ - Xk» - Xk = X )k — X = Sk* = Xk> - Xk* - Xk — X .

MatemaTnkaOHNaMH
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X,(k3+k2+k+l)
k4
X, (k+1)

K

1 cxema noraweHnus kpeauTta 3a 4 roga: S, =0, S=

II cxema norawenus kpeguta 3a 2 roga: S, =0, S=

S — oauHaKoBaA CcyMMma KpeauTa, To

X, (K +k+k+1) X, (k+1)
K S

X, (k+1)(k* +1) =X,k (k+1), X, (K +1)=X,& (k>0)

K+l X, 170272 1 _70272 1 _28800 ., 41472 . 144

2o x T i o e s ¥ Tassoo’ ¥ oo KM
I

, X, (K (k4 1)+ (k+1)) =X, & (k +1),

k=l+—— 12=1+—— r=20
100 100

Omsem: 20.

Ne17.  OkpyskHOCTb NpoxoauT Yepes BepwuHbl B u C npamoyronbHoro TpeyronbHuka ABC u
nepecekaet KatetT AC B Touke K, runoteHysy B Touke M
a) Jokaxkute, uto TpeyroabHukn AKM v ABC nopo6Hbl.

6) Haigute nnowaapb vetbipexyronsimka CKMB , ecnv paguyc oKpy>KHOCTH paBeH /29 ,
kKateTbl AC u BC paBHbl 12 1 4 COOTBETCTBEHHO.

PeweHue:

a) YetbipexyronbHnk CKMB BnvcaH B oKpy»KHOCTb. CnegosatesibHo, No
A

CBOMCTBY NPOTUBO/IEKALLMX YT/I0B BNMCAHHOTO YETbIPEXYro/IbHMKA
ZKCB+ ZKMB =180, torga 90" + ZKMB=180", ZKMB=90".

" MpamoyrosibHble TpeyronbHukn AKM w ABC nopo6Hbl no oblieMy ocTpomy
yray A.

K 6) MockonbKy BnncaHHbid yron KCB paseH 90 |, To oH onupaetcs Ha anameTp
OKPY}KHOCTH BK:2@. B npamoyrosibHom TpeyronbHuke BCK Hanpem
CK =\/BK*>—BC* =/4-29-4* =10. AK=AC-CK =12-10=2.

B sABC AB=+JAC?+BC* =12* +4* =410 .

b 4 2 AKM ~AABC |, Torpa AK

2 1
AB 410 2410

2
S skm e S ikm :[ 1 ) S ikm :L S —06
! 4 1 D AKM AN
S isc ;-AC-BC 24/10 ;_12_4 40
SCKMB :SABC =S8y =24-0,6=234. Omsem: 23,4.
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Ne18.  Hampure BCe 3HaUYeHMA @, NP KaXAOM M3 KOTOPbIX TOUKM naockoctu Ox) , KOOpAMHATBI
KOTOPbIX YAOB/IETBOPSAIOT PABEHCTBY

Y +ay’ +2ay+9y=+27x
MpeacTaBnAT co60M rpaduK HEKOTOPOM PYHKLUUK Y =f(x) npu Bcex AeMCTBUTENbHbIX

3Ha4YeHUAax Xx.

PeweHue:
y3 +ay2 +(2a+9)y _ g(y)

V27 V27

YpasHenre )° +ay’ +2ay+9y=+/27x MOXHO nepenmcath Kak x = , rae

3 2
g(y):y +ay +(2a+9)y.
YT06bI MHOXKECTBO TOYEK (x, y) , YAOBJIETBOPAOLWMX 3TOMY PABEHCTBY, 6blJI0 FPAacMKOM HEKOTOPOM (PYHKLMU
y=f (x) npu Bcex x € R, HEO6XOAMMO M JOCTATOYHO, YTO6bI A1 KaXA0ro X CyLEeCTBOBaIO POBHO OAHO V.

MockonbKy g(y)—Ky6l4quKM|71 MHOIO4YJIEH C MOJIOXKUTEJIbHBIM CTapLUMM KO3 HULMEHTOM, OH ByAeT CTpOro

MOHOTOHHbIM (a 3HauMT, B3aMMHO OZIHO3HAYHbIM) TOrZ1a M TO/IbKO TOF/a, KOrJa ero npoussoAHas
g (¥)=3y"+2ay+(2a+9) He meHseT 3HaK Ha IR, T. €. He MMeEET /1BYX Pa3/IMUHbBIX AEMCTBUTE bHBIX

KOpHeN. [IMCKPUMMHAHT KBagpaTHoro TpexyaeHa: D :(2(1)2 —4-3-(2a+9) =4(a2 —6a—27) .
Yenosme D<0 paet a® —6a—27<0, (a+3)(a—9)£0, ae[—3,-9] .

Mpu D <0 npoussoaHas sceraa nonoxurtenbHa, npu D =0 oHa HeoTpumuaTebHa M 06palLaeTcs B Hy/1b JIMLLb
B OAHOM TOYKE, HO g( y) ocTaeTcsl CTporo Bo3pacTawulei. CnegosaTenbHo, A5 N06Oro X cyullecTsyet

€AMHCTBEHHOE ), M YpaBHeHWe 3a4aeT PYHKLMIO yzf(x) Ha BCEM YMC/I0BOM NPAMOM.
Omsem: [—3;9].

Ne19.  |Opa u Monmna urpatot B uncna MonmHa BbIGUPAET HECKOIBKO Pas/IMUHbIX HaTypasibHbIX YMCen oT
25 fo 75 BKAKOYUTENIbHO M HAXO4MUT UX NpomsBeeHue (ecsin BbiIGpaHO TOJIbKO O4HO YMCIO0, TO
npousBejeHMEM CYMTAETCHA CaMo 3TO YMco). KOpa K Kaxkgomy umcay, BbiGpaHHOMY MosiMHoM,
npubaBafeT egUMHULY M HaXO4MUT NPOM3BELEHUE MOJTYHEHHbIX YMce.

a) MoxeT nn pesynbTtaT HOpbl 0OKasaTbcA B ABa pa3a 6osbwe, YeM y MonuHbI?

6) MoxeT nm pesynbtat Opbl OKasaTbcA B NATb pa3 6o/blie, Yem y MoaunHbI?

B) B Kakoe Hanbosibwee yenoe Y1csio pas pesysbTat KOpbl MOXKeT oKasaTbcA 60/blue, YeM
pesynbTaT y MoauHbI?

PeweHue:

a) Myctb MosmHa BbIGPasa pasNMyHble HaTypasibHble Yucna a,, d,,.., d, U3 oTpeska [25,-75]. Ee
npoussesenne P=a,-a,-..-q, .

fOpa K KaxkaoMy umcny npubasnseT 1 U nepeMHoXKaeT: Q:(a1 +1)(a2 +l)...(ak +1).

Toraa %= (@ +1)(a; +1)-(q, +1) _atl g+l ! *l =(1+ij~(l+ij-...-(l+i)

a,-a,-..-a, a a, a, a, a, a,

1 1
Kas b MHOXMTE b (1+—)>1 , UNpK @, =25 He NpeBoCxoamuT 1+E=1,04.
a.

1

Ecnm B3aTb Bce umcna ot 25 o 75, 10 M=E=3,04 .
25-26-..-75 25
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Ansa noboro NogMHOXKeCTBa NpousBeseHMe He 6oblue, YeM AA NOJIHOrO Habopa, Tak KaK gobaBsieHue nboro

0 176

MHOKUTENA 6o/blue 1 YBENMYMBAET ero npoussegeHue. CnefosaTesibHo, —£2—5< 4.

3Ha4mT, LUenoe OTHOLEHUE MOXKET 6biTb TONbKO 1, 2 unun 3.

a) MoxeT nm %:2 ? [la. Boibepem Bce uncna ot 25 ao 49: P=25-26-..-49, 0=26-27-..-50, torpa

0 _26-27-...50_50 _,
P 25.26-.-49 25

76
6) MoxeT i %:5? HeT, TaK KaK MaKCMMaJ/lbHO BO3MOXHOE OTHOLLIEHWE paBHO 2—< 5.

B) Hanbonbliee uesnoe 4ncno pas.

Q

76
M3 oueHKH ; < E< 4 cnepyet, YTO LEeN0e OTHOLUEHME HE MOXKET 6bITb 60nblie 4. MoKkaxkem, YTo 3

Aocturaetca. Boibepem Bce uncna ot 25 go 74: P=25-26-...-74, Q=26-27-..-75, torga
Q0 26:27-..75 75
P 25.26-.-74 25

Omsem: a) da, 6) Hem, 8) 3.
= Omsembl

Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8 Ne9 Ne10 Ne11 Ne12
28 5 2,4 0,06 | 0,1216 3 45 -3 30 4 10 36
Ne13 Ne146 Ne15 Ne16 Ne176 Ne18 Ne19
27k, iz+47m,
a) 2 ( ) 5
0;27); a) oa;
{kinjel NE) 20 23,4 [-3:9] 6) Hem;
o (27:81) 8) 3.
6) 47, —, 671
2
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ErKP no mateMaTtuKe MNpodunabHbIM YpOBEHb
11 knacc 07.04.2026

BapuaHT 2
YacTb 1
Nel. U3 ToukmM A K OKpPYKHOCTM C LeHTpom O
v

nposeaeHa KacatenbHaa AM u cekyuaas AC,

MPOXOAALLAA Yepes LEHTP M NepeceKaroLas

OKPY}KHOCTb B Touke B, npuiem AB< AC. 4

Hanaurte sennumnny yrna ACM , ecam

ZMAC =36 . OtseT gairte B rpajycax.

M A

Ne2. - - - I
/laHbl BEKTOPI a(—S; 7), b(l;—4) " c(O; 6) Haiamte anumHy BekTopa a+b—Ec

Ne3.  O6bem NpAMOYro/IbHOro napannenenvnesa by G
ABCDAB,C\D, pasex 7,8 . Haiante o6bem A SN
TpeyronbHoi nupamuasl AD,CB, . '

SF N B s
e B

Ne4. B urpe «MopcKo# 60> Ha KnetyaToM nosie 10x10 pa3mellaoT YeTbipe oAHoNany6HbIX Kopabsia (oaHa
KNIETKa), TP ABYXNaYGHbIX, ABA TPEXMany6HbIX 1 OAMH yeTbipexnany6Hbii. MepBblit UrpoK AenaeT
«BbICTpes» MO C/lydanHOM KneTKe. KakoBa BEpOATHOCTb, YTO OH MOMAAET B YeTbipexnasy6Hbii
Kopabb?

Ne5.  3a/ BblauM Ha/IMUHbIX JEHEXKHbIX CpeACTB 6aHKOMaTaMM 6aHKa OCHALLEH ABYMSA TUMAaMM JaTYMKOB
6€30MaCcHOCTH: ABMMKEHMA U Iy4eBbIMU. B ciyyae HeCaHKLIMOHMPOBAHHOIO NPOHMKHOBEHUA B 3a
nepBbii AaTYMK cpabaTbiBaeT C BepoATHOCTbIO 0,95, a BTOpoM - ¢ BepoATHocTbio 0,93. KakoBa
BEPOATHOCTb TOrO, YTO CPABOTAET TOJIbKO OAMH AATUMK B C/lyMae HECAHKLMOHMPOBAHHOMO
NPOHUKHOBEHMSA B 3a/1 BblAauM HAa/IMYHbIX AEHEXHbIX CPEACTB 6aHKOMaTamMM 6aHKa?

Ne6.  HalguTe KOopeHb ypaBHEHMSA IogZ(x+7): log, x+1.

. 8cos60°
No7. Hanpute 3HayeHMe BblpaKeHNa —— 5 .
sin"16” +¢0s" 196
-
MatematukaOHNaKWH
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Ne8.  Ha PUCYHKe M306paeH rpadmk y = f (x) — NPOU3BOAHOM (DYHKLMM f(x) , OnpefeNieHHoM Ha

untepsane (—1;13). Haiaure npomexyTku BospacTanms dyHKumm 1 (x). B otBeTe yKaxmte CymMmy
Lie/IbIX TOYEK, BXOAALLMX B 3TU MPOMEKYTKM.

"'L

v= fx)

t
Ne9. B xoae pacnaja pasnoakTMBHOIO M30TOMa €ro Macca YMEHbLIAETCA MO 3aKOHY m = m, -2 T, rpe
m,, — Ha4a/ibHasA Macca usoTona, f—Bpema, npoluejlliee oT Ha4a/lbHOro MoMeHTa, 1 — nepuoj

nonypacnaga. B Haya/bHbIli MOMEHT BpeMeHM macca nsotona 192 mr. lMepuog ero nosypacnaga
coctaBnset 10 MuH. HarguTe, Yyepes CKO/IbKO MMHYT Macca u3oTona 6yAeT paBHa 6 Mmr.

Ne10. Cmewanm 3 Kr 10% pacTBopa KMCNOThbl U 4 Kr 20% pacTBopa TOM e KUCJIOThl, a 3aTeM J06aBuM
HEeCKOJIbKO Kr BoAbl. B pesynbtate nonyunncs 11% pactBop KMcnoTbl. CKOMIbKO Kr BOAb! 6biN0
Ao6aBneHo?

Ne11.  Ha pucyHke n306paskeHbl rpadrKM ABYX MHENHbIX (DYHKUMIA. HalauTe abcupmccy TOUKM nepeceyeHns
rpacu1Kos.
Ya

7/

2_
Ne12.  HaiiguTe HaumeHbluee 3Hadermne dyHkum ¥ =9 ! ya otpeske [—10; 10] .

YacTb 2

. 37 x
Ne13.  a) Pewmrte ypaBHeHue Sin x + ﬁcos(; - Ej =0.

6) HalamTe Bce KOpHM 3TOro ypaBHEHMS, NpUHAAIEKALLME NMPOMEKYTKY [87[; 117[].
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Nel4. Toukm A, B n C nexat Ha OKPYXHOCTM OCHOBaHWsA KOHyca ¢ BepLumHoit S , npuuem A u C
AMamMeTpasibHO NPOTMBOMOOXKHbI. Touka M — cepeanHa BC .
a) AokaxuTe, yto npamas SM o6pa3syeT ¢ naockoctbio ABC TaKoi e yron, Kak u npsamasa AB c
nnockoctbio SBC .

6) HalamTe BbICOTY KOHyca, ec/iv yron mexay npamon AB v nnockoctelo SBC pasen 60
AC =10, BC =8.

log. 8 1 log, 4
PelunTe HepaBEHCTBO 0 - 2%

logs —

16 ’8

Ne15. 4=log, x ) X

Ne16. B mae2027 cafoBog naaHUpyeT B3ATb KpeauT B 6aHKe A1 CTPOMTENbCTBA Ha YYaCTKe NIeTHEM KyXHM.
baHK npesocTaBAsET KPeAMT Ha CaeaytoWmMX YCA0BUAX:
- KaXKAbl AHBApb A0 YBE/MUMBAETCA Ha #% MO CPaBHEHWIO C KOHLIOM MpejpblAyLIEro roaa;
- ¢ heBpana no anpesib HEO6XOAMMO BbINAATUTL OAHUM NIATEKOM YacTb AoJra.
CagoBog paccumTas, YTO €C/IM eXXEerofHo BbinaadmeaTb No 43 923 pybaa, To KpeauT MOXKHO byaeT
MOJIHOCTbIO MOracuTb 3a 4 roga, a €C/M eXXerogHo Bbinaaumatb no 80 223 py6asa, To KpeamuT MOXKHO
6yaeT noracuthb 3a 2 roga. Hanaure r.

OKpYKHOCTb NpoxoamT Yepes BeplumHbl B 1 C npamoyronbHoro tpeyronbHmuka ABC u nepecekaet
Ne7. varer AC B Touke K, runoTenysy B Touke M

a) Aokaxute, yto TpeyrosibHMkM AKM v ABC noao6Hbl.

6) Hanaure nnowaab yetbipexyronbiuka CKMB , ecnm paguyc OKpy»KHOCTM paBeH 25, katetsi

AC v BC paBHbl 12 1 4 COOTBETCTBEHHO.

Ne18.  Haligure BCe 3HaueHMA @, NPM KaXKJOM M3 KOTOPbIX TOUKM MaockocT OX) , KOOPAMHATbI KOTOPbIX
Y/I0BNIETBOPAIOT PaBEHCTBY
3 2
Vv +ay +4ay—-9y=~23x
MpeacTaBnAlT co6oM rpaduK HeKoTopol hyHKuMM ¥ = f (x) Npu BCEX AEMCTBUTENbHBIX 3HAYEHMAX

X .

Ne19.  [Opa u MonmHa urpaoT B umcna MoimnHa BbIGUpPaeT HECKObKO Pa3/IMuHbIX HaTypasibHbIX Ymcae oT 20
20 80 BKNIIOYUTENBHO M HaXOAMT MX NpoM3BEAEeHUE (€CM BbIOpaHO TOJIbKO OAHO YMCAO, TO
NpoM3BEeAEHUEM CYMTAETCA CaMO 3TO YMco). KOpa K KaXkaomy YMciy, BbibGpaHHOMY MoMHOM,
npMo6aBnAeT eauHMLY M HaXOAMT NPOU3BEAEHME MOYHEHHbIX YACEeN.

a) MoxeTt nmn pesynbTat HOpbl OKa3aTbcA B ABa pa3a 6osblue, Yyem y MNosnHbl?

6) MoxkeT sim pe3ynbtaT HOpbl OKasaTbCA B ceMb pa3 60/blle, Yem y MosmHbI?

B) B Kakoe Hanbonbliee Lenoe YMcao pas pesyabtar lOpbl MOXKET OKasaTbCa 60Jblle, YeM pe3y/bTaT y
MonuHbl?
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= Omsemsbi

Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Neo7 Ne8 Ne9 Ne10 Ne11 Ne12
27 4 2,6 0,04 0,113 7 4 40 50 3 -12 81
Ne13 Ne146 Ne15 Ne16 Ne176 Ne18 Ne19
2k, i£+47zn,
a) 3 ( ) 5
0;8); a) oda;
{kinjeZ 33 10 21,6 [3,9] 6) Hem;
257 (8;16) 8) 4.
6) 87, —, 10«
3
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ErKP no mateMaTtuKe MNpodunabHbIM YpOBEHb

11 Knacc 07.04.2026

PeweHune BapmaHT 2

YacTb 1

Ne1. U3 Toukn A K okpy»xHoctu c ueHtpom O npoeegeHa
kacatenbHaa AM w cekywas AC , npoxoaawas yepes
LLeHTp M NepeceKalowas OKpY>KHOCTb B ToUKe B, npuyem
AB < AC . Hangute Bennumny yrna ACM , ecnun

/MAC =36". OtBeT ganTe B rpagycax.

<
M

PeweHue:

OM 1 AM «xak paguyc, npoBeaeHHbIN B TouKy KacaHua. a AMO — npamoyronbHbit ¢ ZMAC =36, 3HaumT,
ZMOC =90 —36 =54 . B pasHo6eaperHom ACOM /MOA— BHelwnmit, cnefoBaTenbHo,
ZLCMO+ Z0CM =£ZMOA , 2Z0CM =54", ZOCM =27, ZACM =27". Omsem: 27.

Ne2. JaHbl BEKTOPSI 5(—5; 7), l;(l,-—4) " E(O; 6). Hangute anuHy BeKTopa Zz+l;—%g.

PeweHue:

3) 2,+13-%2:(-5; 7)+(1;—4)—%(0,~ 6)=(—4; 3)—(0; 3)=(—4; 0).

4) = (—4)2 +0* =4, Omsem:45.

P
2

Ne3. O6bem npamoyrosbHoro napannenenunesa ABCDA B C D, pasex o “

7,8 . Haiaute o6bem TpeyronbHoi nupamuabl AD,CB, . A

PeweHue:
V =S o -h =7,8. OT napannenenvnena oTceyemM YeTblpe paBHbIX

napan

AV -F

TeTpasapa. Halgem 06bem 0HOro MX HUX, Hanpumep,

1S 1
25-%%:6-7,8:1,3. Vibes anapm_4'VB|ABc =7,8-4-1,3=2,6.

.l. [
1
VBIABC :g'SABC -h

Omsem: 2,6.

Ne4, B urpe «MopcKoi 60> Ha Knet4aTom nosie 10x10 pasmelyaloT YeTbipe 04HOMNANY6HbIX KOpabnas
(o4Ha KneTka), TpM ABYXNasy6HbIX, ABa TpeXnaayGHbIX U OAMH YeTbipexnany6Hbii. Mepsbin
UrpoK JenaeT «BbiCTpes» Mo cy4alHoM KneTke. KakoBa BEpOATHOCTb, YTO OH NonageT B
yeTblpexnany6Hbii Kopab/ib?

PeweHue:
Bcero knetok Ha none 10-10=100. YeTtbipexnany6Hbit Kopabib OAMH M OH COCTOMT MX YETbIPEX KNETOK,

4
cnefoBaTesIbHO, MCKOMas BEPOATHOCTb P = 1— =0,04.

Omsem: 0,04.

MatemaTnkaOHNaMH
BALL OHJIAMH YYMTEb MATEMATHEM
www.mathcourse.ru



Ne5.  3an BblgayM HaJIMYHbIX AEHEXKHbIX CpeACcTB 6aHKOMaTaMM 6aHKa OCHALLEH ABYMSA TUMAaMM
[ATYMKOB 6e30MacHOCTU: ABUKEHUA U Jly4eBbiMU. B ciyyae HeCcaHKLIMOHMPOBAHHOIO
NPOHUKHOBEHUA B 3a/1 NepPBbIM JaT4YUK cpabaTbiBaeT ¢ BepoATHOCTbio 0,95, a BTOpoM - €
BepoATHocTbio 0,93, KakoBa BEpOATHOCTb TOro, YTO cpaboTaeT TO/IbKO OAUH AATYMK B Cay4vae
HeCaHKLMOHUPOBaHHOIO NPOHUMKHOBEHMS B 3aJ/1 Bblga4Yu HaJIMYHbIX AEHEXHbIX CPeACcTB
6aHKomMaTaMM 6aHKa?

PeweHue:
0,95 -(1—0,93)+ 0,93 -(1—0,95) =0,95-0,07+0,93-0,05=0,0665+0,0465=0,113.
paGomaem He pabomaem p a6omcfem He pabomaem
()am‘tuk’ .7y’~l€801; Jayuesou ()am'-tuK
()KLDMe'Hu}l ()amun ()anl‘tlll( ()SlLWCGHM
Omsem: 0,113.
Ne6.  HanpauTe KopeHb ypaBHeHMA log, (x + 7) =log, x+1.
PeweHue:
x+7=2x
log, (x+7)=log, x+log,2, log,(x+7)=log,2x, 0 , x=7. Omsem: 7.
x>
. 8cos60°
Ne7.  HanpuTe 3HauyeHue BbiparKeHUsA T > ~ .
sin"16” +cos” 196
PeweHue:
1
8cos60 8- 9 4
Omsem: 4,5.

sin“16 +cos° 196 =sin216 +c0s’ (180 +16 )Zsin216 +c0s°16 B

—

Ne8. Ha pucyHke usobpakeH rpadmk y = f' (x) -

Npou3BO4HON PYHKUUM f(x) , onpegeneHHoOM Ha

UHTepBane (—1;13) . HanguTe npomexyTKM Bo3pacTaHMa

DYHKUMH f(x) . B oTBeTe yKaxkute CyMMy Lie/lbiX TOYEK,
BXOAALWMX B 3TU MPOMENKYTKH.

PeweHue:
Bblaenvm NpoMexKyTKM, rae Npou3BoAHas NoJoKMTENbHA, TaM

(YHKUMA ByaeT Bo3pacTarth. f' (x) >0 f(x) /! Omsem: 40.
O0+1+2+3+4+5+6+9+10=40.

t

Ne9. B xofe pacnaja paJMOaKTUBHOIO M30TOMA €ro Macca yMeHbLLIaeTcA No 3akoHy m=m,, -2 7, rae

m, — Ha4aJIbHaA Macca u3otona, t —Bpems, npollegliee oT Ha4aJlbHOro MOMEHTa, T— nepuop

nonypacnaga. B HayanbHbIM MOMEHT BpeMeHM Macca usotona 192mr. MNepuog ero nonypacnaga
coctaBnAeT 10 MmH. Haiaure, yepes CKOJIbKO MMHYT Macca M3oTona 6yaeT paBHa 6 Mr.

PeweHue:
m, =192, T=10, m=6
_t S _t ¢ Omsem: 50.
6=192.210 2%=210 _5=__— (=50
10
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Ne10. CMewanu 3 Kr 10% pacTBopa KUCA0Tbl U 4 Kr 20% pacTBOpa TOM *Ke KUCI0TbI, a 3aTeM J06aBMIM
HeCKOJIbKO KI Bogbl. B pesynbTtate nonyuunncs 11% pactBop KMcioTbl. CKOJIBKO KI BOAbI 6b1/10

pobaeneHo?
PeweHue:
P-p Bcero % copep:kaHme Macca BelecTBa 0,1 1( X+ 7) =11
(Kr) BellecTBa B p-pe B pacTBope (Kr)

| 3 10% 0,1-3=0,3 11(x+7)=110

I 4 20% 0,2-4=0,8 x+7=10

I X — - x=3

lll+lll | 3+4+x=x+7 11% 0,11(x+7)=0,3+0,8 Omsem: 3.

Ne11.  Ha pucyHke nso6pakeHbl rpadmKM ABYX IMHENHbIX PYHKUMM. HanamuTe abcumccy ToUKM
nepeceyeHms rpadmKoB.

PeweHue: ’,
3 yd
) f(x):k1x+b1; k, :tga:E; // /
3 3 ' DA
(—2;4) 4:5.(—2)+b1; b =17, M / 1
2) g(x)=kyx+b,; k,=1gf=1; b, =1 // / o 1 g
g(x)=x+1 / i
g(x)=x+1 a8

f(x):§x+7 3

2 ; —x+7=x+1;, x=-12. Omsem: -12.

2
Ne12.  Haigute HaumeHbluee sHadeHue pyHkumn ¥ =9° ' Ha otpeske [—10; 10] .

PeweHue:
D(y) = (—oo; +oo) . Bo3pacTatowas Ha D(y) dyHKUMA Y = 6f(x) UMEET C/IOXKHbIM aprymMeHT

f(x) =x"—14x+51. OyHKuns f(x) - KBagpaTU4Has, rpacdmKom sBAseTCs napabona, BETBU BBEPX,

A0CTUraetT MMHUMMyMa B BepLlIMHE

¢ 2a 2
U3 onpeaeneHus BospacTatoLer hyHKLUMM: MEHBLIEMY 3HAYEHMIO apryMEHTa COOTBETCTBYET MEHbLLEE 3HAaYeHME
YHKUMM. B TOUKE MMHMMYyMa apryMeHT MPUHUMAET HaMMeHbLLee 3HaueHWe, M 3aaaHHan MYHKLMA MPUHUMAET

HaMMeHbLLEee 3HaYeHKe B ITOM e TouKe. X, =7 e[—lO; 10] .
Xoin =7 frin (7)=7"=14-7+51=49-98+51=2

y = 9/m(7) — 92 —g1
Omsem: 81.
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YacTtb 2

X

. 3z
Ne13. @) Pewmte ypaBHeHMe sinx + V3 cos (7 —Ej =0.

6) HaiguTe BCe KOpHM 3TOro ypaBHEHUSA, NPUHAS/IEKALLME NPOMEKYTKY [87[; 117?].

PeweHue: a)

sin x + 3005(3—ﬂ—£]=0
2 2

sin x — 3sin£=0
2

.X X .oX
2sin—-cos——4+/3sin—=0
2 2 \/— 2

6) OT6Op KOpHEWM C MOMOLLIbI0 BOMHOrO HEpaBEHCTBA.
1) x=2rxk, keZ

8 2xk<11x, 4<k<5,5
k=4 x =2r-4=8x
k=5 x,=2n-5=10x

2) x:§+47m, nez

. X X
sin | 2cos>-+/3 | =0 87<Z +dzn<llz, 24<1+12n<33, L
2 2 3 12 3
25
sin> =0 cosfzﬁ n=>2 x3——+87z:—7r
2 2 3
z:7rk —=_£+27m 3) x=—£+47rm, meZ
2 6 3
T Vs 1 5
x=2rk x=i§+47m 87ZS—§+47rmS117z, 24<-1+12m <33, 2E£ms2—, med
V4 2571
Omsem: a) 2rk, i§+47m, {k,n}eZ;6) 87, = 107z
Ne14,

Touku A, B u C nexar Ha OKPYKHOCTM OCHOBaHMA KOHyca c BepwmHon S, npuuem A m C

AMameTpasibHO NMPOTMBONOJIOXKHbI. Touka M — cepeguHa BC'.

a) JokaxuTte, uto npamaa SM o6pasyet c niockocTblo ABC TaKoM ke yros, Kak u npamas

AB ¢ nnockocteio SBC.

6) Haitaute BbICOTY KOHyCa, ecnu yron Mexay npamoit AB v nnockoctbio SBC paseH 60 ,
AC =10, BC =8.
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PeweHue:

a) LABC =90 KaK BN1CaHHbIX Yroa, onMparoLLmMica Ha AMaMeTp

AC.

MycTtb Touka O — LEHTP OCHOBaHMA KOHyca, 3Hauut, O — cepeanHa
AC , M — cepeanna BC, torna OM — cpeaHsas nvHus
tpeyronbHnka ABC , nostomy OM ||AB v OM 1. BC'.

SO —BbicoTa KoHyca, OM — npoekums HaknoHHon SM Ha
nnockocte ABC, Torga 4(SM;ABC)=L(SM;OM)=LSOM .
Mockonbky OM 1 BC, 1o SM 1 BC, cneposartensHo, BC 1. SOM
, a 3Haunt 1 SBC L SOM . Nposeaem OH L SM |, rpe

SM =SBCSOM , torpa OH 1. SBC. SM —npoekums
HaknoHHo OM Ha nnockoctb SBC, torpa

£(OM;SBC)=£(OM;SM )= ZSMO . Tlockonsky OM || AB , 1o
Z(AB;SBC)=£SMO .



6) B npsmoyronbHom TpeyronbHuke ABC AB=\/AC2 —BC? =\/102 -8 =6.

OMz%zg:?; KaK CpeaHAs NHUS. 4(AB;SBC)=ZSMO=60°.

tg60°=%, f:%, SO=33.

B npamoyronbHom TpeyronbHmuke SOM tgLSOMz%,

Omsem: 6) 3x/§.

1

log, x

log, 8
X

16

Ne15.

Pewnte HepaBeHCTBO

)

log 4

B

Y-

log, —

PeweHue:
1 2

_4—rj'r—3

t32
-4 (-3

t<4
"3

1

log,

log, 8

_[1_
x 4—

16

1
4—log, x

log, 4

1)

X
log, —

log, — 2

3
z—4

L3t
B

log . 8<
ng 2

16

t 4<0
t¢3

3log 2<

16

3

2log, 2

L
4—log, x 3

log, —

16
3

< 1-
4—

log,

1

1 . 2
* log X
’8
< 2

3
t¢3 t¢3

3
{Iog2x< log,

log, x <4
log, x # log, 8

log, x#3'

16 {0<x<16

x#8

e(0; 8)U(8; 16)

- <|1- .
log, x —4 [ 4—Iogsz Omsem: (O;S)u(8;16).

log, x—3

Ne16. B mae 2027 cagoBoj nnaHMpyeT B3ATb KpeAMT B 6aHKe 418 CTPOMTE/IbCTBA Ha yYacTKe leTHeM
KyxHW. BaHK npepocTaBaseT KpeauT Ha caefyolmnX YC/I0BUAX:

- KaXKAabIM AHBapb JOJr YBe/MuMBaeTcA Ha 7% no cpaBHEHMIO C KOHLIOM Mpeabiayllero roga;

- ¢ beBpasia no anpesib HEO6X0AUMO BbINJIATUTb OAHUM MJIATEXKOM YacTb AoJira.

CafoBoyj, paccuymTas, YTO eC/in eXerofHo BbinsiaumBatb no 43 923 py62s, TO KpeaUT MOXKHO
6yZeT NoJIHOCTbI0 NoracMTb 3a 4 roga, a €c/iM eXXerogHo BbinsadmBatb no 80 223 py6as, To

KpeAMUT MOXHO 6yaeT noracutb 3a 2 roga. Hangute r.

PeweHue:
NMyctb S — cyMMma, KOTOPYIO B3A/M B KpeauT noj 7% roaosbix. Kasblli AHBapb OCTaBLIAACA CyMMa Jo/ra

r o
YMHO)KaeTcs Ha KO3 DUUMEHT HapaLleHus k=1+@. MNyctb X — exeroaHbiM nnatex AnA noraweHua

Kpeauta.
OcTtaBwasncs CyMMa JoJjira nocne 1-ro nnaTexa:

S, =S-k-X.
S, =8Sk—X=(Sk—X)k—X =Sk’ - Xk—X .

Sy=Syk—X =(Sk* - Xk - X )k— X = Sk’ = Xk* — Xk — X

OcTtaBwascs CyMMa JoJjira nocne 2-ro nnaTexa:

OcTtaBwascs CyMMa JoJjira nocne 3-ro nnarexa:

OcTaBLwanca CyMMa fAoJira nocne 4-ro nnaTtexa:
S, =Sk —X =(Sk* = Xk - Xk — X )k — X = Sk* — Xk® - Xk> - Xk - X .
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X,(k3+k2+k+1)

k4

X, (k+1)
k2

I cxema norawenus kpeauta 3a 4 roga: S, =0, S=

II cxema norawenus kpeauta 3a 2 roga: S, =0, S=

.

S- OANHaKOoBaA CyMMa KpeauTa, TO

X, (K +KE +k+1
A - )zX”gH), X, (& (k+1)+(k+1)) =X,k (k +1),
X, (k+1)(K* +1)= X,k (k+1), X, (k> +1)=X,k* (k>0)

K+1_X, 170272 1 80223 1 36300 . 43923 JER )
KX,k 41472° kKF 43923 T kP 43923 36300 100’ .

!

k=l+—— 12=1+—— r=10

100 100
Omsem: 10.
Ne17.  OkpyskHocTb npoxoamT yepes sepwmtbl B u C npamoyronsHoro Tpeyronbimka ABC u
nepecekaet KateT AC B Touke K , runoteHysy B Touke M
a) JokaxuTte, uto TpeyronbHukn AKM w ABC nopo6Hsi.
6) Hanaurte nnowaab vetbipexyronsHmuka CKMB , ecnv paguyc oKpy>KHOCTM paBeH 2\/5 ,
katetbl AC u BC paBHbl 12 1 4 COOTBETCTBEHHO.
Pewetue: a) YetbipexyronbHmuk CKMB BnucaH B oKpyHOCTb. CieoBaTeNbHO, Mo
A CBOWMCTBY NPOTMBOJIENKALUMX YI/IOB BIMCAHHOIO YeTbIPEXYro/ibHMKa
ZKCB+ ZKMB =180, torga 90"+ ZKMB=180", ZKMB=90".
" MpamoyronbHbie TpeyronbHmkn AKM v ABC nopo6Hbl no obuemy ocTpomy
yray A.
K 6) MNockonbky BnmcaHHbiit yron KCB pasen 90 , To oH onmpaeTca Ha AMameTp
/ oKpyxHoctn BK =4\/§ . B npamoyronbHom Tpeyronbiuke BCK Haitaem
CK =/BK> —BC> =/80-4* =8. AK=AC—CK =12-8=4.
B aABC AB=~AC>+BC> =12*+4* =410 .
]

c B AAKM ~aABC , torpa AK

L S S
AB 410 10

2
SAKM =k2, SAKM :( 1 j, SAKM :L’ SAKM:2'4'
Sisc l-AC-BC Jio 1.12_4 10
2
SCKMB :SABC =Sy =24-2,4=216. Omsem: 21,6.
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Ne18.  HaiguTte BCe 3HaYeHMA @, NPU KaXKAOM M3 KOTOPbIX TOYKM naockocTu OX) , KOOpAMHATDI
KOTOpPbIX YA0BJIETBOPAIOT PaBEeHCTBY

Y +ay’ +4ay—9y=~23x
MpeacTaBnAT co60i rpadpuk HEKOTOPor PYHKLUK V :f(x) npu Bcex AeNCTBUTENbHBIX
3HaYEHUAX X .

PeweHue:
y3 +ay2 +(4a—9)y _ g(y)

V23 V23

YpasHeHue )’ +ay’ +4ay—9y=1+/23x MOXHO NepenmcaTb Kak x = , The

3 2
g(y):y +ay +(4a—9)y .
Y106bI MHOXECTBO TOYEK (x, y) , YAOBNETBOPAIOLLMX STOMY PAaBEHCTBY, 6b1/10 rpaddMKOM HEKOTOPOM (PYHKLMM
y=f (x) npu Bcex X € R, He06x0AMMO M JOCTATOUHO, YTOGbI AN KAXKAOrO X CYLIECTBOBA/IO POBHO OHO .

MocKonbKy g( y)—xy614qecm4|71 MHOMOUJIEH C MOJIOXKMTE/IbHLIM CTApLWIMM KO3 MULMEHTOM, OH ByaeT CTporo
MOHOTOHHBIM (@ 3Ha4YMT, B3aMMHO OJHO3HAYHbIM) TOrAa U TOJIBKO TOrja, KOrja ero npoussojHas

‘ 5 .
g (y)=3y +2ay+(4a—9) He MeHsieT 3HaK Ha R, T. e. He MeeT /IBYX Pas3/IMyHbIX AeNCTBUTE/bHbIX

KOPHeM. JIMCKPMMMHAHT KBaZ|paTHOro TpexyneHa: D :(2a)2 —4.3-(4a-9) :4(a2 —12a+27) )
Yenosme D<0 paet a® —12a+27<0, (a—3)(a—9)£0, ae[3;9] .

Npu D <0 npoussoaHas Bcerga nonoxutensHa, npu 1D =0 oHa HeoTpuuaTesbHa M 06paLlaeTCs B Hy/lb NLlb
B OAHOM TOYKE, HO g( y) ocTaeTcs CTporo Bo3pacTatulei. CnegoBatenbHo, A8 N06Oro X CylecTsyeT

€MHCTBEHHOE ), M ypaBHEHMeE 3aJaeT YyHKLMIO y:f(x) Ha BCEM YMC/I0BOM MPAMOM.

Omsem: [3;9] .

Ne19.  1Opa u Monunua urpatot B uncna MonmHa BbIGUPAET HECKOIBKO Pas/IMUHbIX HaTypasibHbIX YMCen oT
20 po 80 BKAWOYMTENILHO M HAXO4MT UX NMpomsBeeHue (ecsin BbiIGpaHO TOJIbKO O4HO YMCIO, TO
npousBejeHMEM CYMTAETCHA CaMo 3TO YMco). KOpa K Kaxkgomy umcay, BbibpaHHOMY MosiMHoM,
npubaBafeT eguMHULY M HaXO4MUT NPOM3BELEHUE MOJTYYEHHbIX YMcen.

a) MoxeT nn pesynbTtaT HOpbl OKasaTbcA B ABa pa3a 6osibwe, YeM y MonuHbI?

6) MoxeT nn pesynbtat Opbl OKasaTbcA B ceMb pas 6oblue, yem y MoauHbi?

B) B Kakoe Hanbosbwee uenoe Y1csio pas pesysbTat KOpbl MOXKeT OKasaTbcA 60/blue, YeM
pesynbTat y MoauHbI?

PeweHue:

a) MycTb MonmHa BbiGpana pas/MuHble HaTypasibHble YMCHa a,, d,,.., 4, 13 OTPe3Ka [20;80]. Ee
npoussegene P=a,-a,-..-a,.

tOpa K KaXXaoMy umcy npubaBnset 1 1 nepeMHoXKaeT: Q:(a1 +1)(a2 +1)...(ak +1).

Toraa %:(a1 +1)(a2+1)...(ak+l) :a1+1-a2+1-...-ak+1=[1+lj-(l+i]-...-[l+L].

a,-a,-..a, a, a, a, a, a, a,

1 1
Kaxkablt MHOXMTE b (1+—j>1 ,mnpu a, =20 He npeBocxoamT 1+%=1,05 .
a

1

21.27-..-81 81
Ecam B3aTb Bce umcna ot 20 go 80, o ————————=—=4,05.

20-26-..-80 20
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Ansa noboro NogMHOXKeCTBa NpousBeseHMe He 6oblue, YeM AA NOJIHOrO Habopa, Tak KaK gobaBsieHue nboro
0 81

MHOXMTEeNs 6osblie 1 yBenmumBaeT ero npounssegeHune. CnefosartenbHo, = S2—0 <5.

3HAYUT, Lenoe OTHOLEHUE MOXKET B6biTb TOMbKO 1, 2, 3 unu 4.

a) Moxet nm %22 ? [la. Bbibepem Bce umcna ot 20 go 39: P=20-21-..-39, 0=21-22-..-40, Torga

O 21:22-.-40 40

P 20-21-..-39 20
0 81
6) MoxeT in F=7 ? HeT, Tak KaK MakCMMa/slbHO BO3MOXHO€E OTHOLUEeHWE paBHO % <5.
B) HanbosbLlee uenoe 4nicio pas.
81
M3 oueHKH ;£E<5 cneayert, YTo uesioe OTHOWEHME HEe MOXKET ObiTb 60siblie 5. Mokaxem, 4To 4
Aocturaetcs. Boibepem Bce umcna ot 20 go 79: P=20-21-..-79, Q=21-22-..-80, Torga

Q_2122-.-80 80 _,

P 20-21-.-79 20

Omsem: a) da, 6) Hem, 8) 4.

= Omsembebl

Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8 Ne9 Ne10 Ne11 Ne12

27 4 2,6 0,04 0,113 7 4 40 50 3 -12 81
Ne13 Ne146 Ne15 Ne16 Ne176 Ne18 Ne19
27k, i£+47m,
a) 3
0;8); a) oa;
{kinfeZ 33 (0:8) 10 21,6 [3:9] 6) Hem;
257 (8216) 8) 4.
6) 87, —, 10«
3
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