waoveopos  [IPOEKT C YYACTUEM PA3PABOTHYUKOB KUM EI3

DUEHKY @IBHY

IWKONE

MATEMATI/I KA

/I’IPOGJVI.I'IbeIFI YPOBEHD
TUNOBbIE IK3IAMEHALWOHHBIE BAPUAHTDI
noa PEAAKUMEW W.B. ALLEHKO

".‘_

36

BAPHH HTGB

OHnawH
NoAAEPHHa

e
v ege.plus




weseeon  WPOEKT C YYACTUEM PA3PABOTYUKOB KUM Er3

(UEHKY BTEHY

WKONE

~T
~J
-
N

EAWHbIA TOCYOAPCTBEHHbIA 3K3AMEH

MATEMATUKA

“NMPOOUNBHLIA YPOBEHB
TUNOBBLIE 3K3AMEHALWOHHBIE BAPHAHTHI

non PEOAKUMEN WU.B. ALLEHKO

HALWOHANBHOE
OBPA30BAHME

MocHaa
2024



-

F Omeemom k 3adanusnnr 1
0po6e. 3anuwume yycno
ezo ¢ BJIAHK OTBETOB
RAYUHAR ¢ nepeol kaemo
6 omdenvrol Kremouxe
Edunuyst uamepenusn ny

B Tpeyroasnuke ABC
Haiignre AC.

OrgeT:

Ha Roopqnga'moﬁ_ MJIOCKOCTH H306paskeHbl

BeKTOPEL a4 u b.

[IpOU3BeeHHe BEKTOpoB a u 25 .

OTBeT:

BAPHUAHT 1

Yacrs 1

~12 fensemca yenoe wucno unu Komewwan decamuwnas
6 none omeema 6 mexcme pabomwi, 3amem nepenecume
N I cnpasa om nomepa coomeemcmeyiousezo sadanus,
wru. Kawdyo yudpy, snax «munyer u sanamywo nuwume

6 coomeemcmeuu ¢ npueedénnbimu 8 Granke obpasyamu.
camb ume HYHCHO. |

yron C pasen 90°, AB=5, sinA =0,28. <

Ha#igure cranapuoe

B nuaumaapuueckuit cocyn Hamuan 2100 cm? Bognl. Yposens ugkocTH

okasaJyica pasHeIM 20

2TOM YpOBeHb >KHAKOCTH B cocyje nojausanca Ha 5 cM. Haiigure obbém
neraan. Oreer jgaiiTe B Kyb6. CM.

OrgeT:

|
" |

A

cM. B Boxy mosmocThIO morpysauam gerans. Ilpm

B copeBHOBAHMAX II0 TOJNKAHHMIO SAPA YYaCTBYIOT CHOPTCMEHBI M3 UeTHIPEX CTpaH:
5 ua SIinonnu, 4 us Kopen, 9 n3 Kuraa u 7 ua Uaauu. Tlopanok, B KOTOPOM BLICTYNAIOT
cHopTcMeHsI, ompeaeiserca skpeduem. Haiizure BepoaTHOCTE TOro, uTO CHOpTCMeH,
BBICTYTAIOMAI TPeTHUM, OKaxkeTes w3 Mnann.

OTger:

Ha onnoii monke crour 36 Gmogen: 14 cuuux m 22 kpacusix. Ha gpyroit noake CTORT
36 uamex: 27 cuaux U 9 kpacusix. Hayrag Gepyr nsa Garoana m ase vamkn., Hafigure
BEPOSITHOCTD, YTO M3 HUX MOXHO Gyner cocrapuTh ABe Yaitubie napsl (611041e ¢ YAMKOi),
Ka)kjas M3 KOTOPBIX OYAET OJHOrO IBeTa.

Orper:

g, CHHY abla

ALl

areanereo aHanuwona 1nuoe ofpasonannes, © 2024, 4O¥ M0 «MILTHMO.

SRR B KoMMepueckr . wetax Ged nuessennoro paspemennn npanoctiajaresell ne gonveraere s



TUNOBbIE SKBAMEHALJMC_‘HHI:IE BAPVAKT,
era, TynoBblE IKIAMETEE

Ej Haitaure xopenn ypasuenns 3°%%* {9 -4.

Orper:

7 | Haiinure anauenue spipaxenns (8° }31(42 ]g-

Orser: .

DﬂHDﬁ d)yﬂ]{-u“” f(x}., OI'IDE,J'IEJIEHIHJH

Ha pucynke nsobpaxén r = f(x) — npon3B
pﬂ[l]HK Y= f (x) np TE 0
Ha uuTepsase (-8; 3). Haiigure npomesxyTKy BospacTaHns pynxmun f(x)- B oTBeTe yKakure
CYMMY LEJIbIX TOYEK, BXOXALIMX B 3TH IPOMEXKYTKH.

Orser:

_jg B 60K0BO#i CTEHKE BBICOKOIO IHJIMHAPHYECKOro 6aka y caMoro AHa 3aKpeniéH kpau. [Tocae
ero OTKPLITHA BOJAa HaUuMHAET BhHITeKaTh M3 Gaka, npu atom BeICOTA CTO/IHA Bo,ub[' _.'I
B HEM,

> ﬂ Al
BLIPAYKEHHAS B MeTpax, MeHseTcs 1o sakony H(t)=H, *ﬁg—fﬂ}kt+5k"*:2 rRe ¢ — Bpexs
2 ’ ’
B CeKyHJAX, Npollejuiee ¢ MOMEHTA OTKDHITHS Kp
aHa, H,=5
» 21o M — HavaJibHas BBLICOTA

cronba BoAbI, k= OTHOIIEHHE IJIOAJEH TIONePeuHbIX ceuenuit
Kpana n 0Oaka,

700
a g — ycropenaue cpoDOJHOro magenns (cumraiire g— 10
= M

_ 2
focsie OTKPBITHA KpaHa B DAKe OCTAHETCH YeTBepThH epBox /ce). ‘-Iepea CKOJILKO CeKyHI

AYANBHOTO 06béMa BOBI?

Orper: .

10 [leppan TpyOa mponyckaeT Ha 4 JUTpa Boanl B MUHYT
JHTPOB BOJbI B MHUHYTY [PONYCKAET Nepsas Tpyfa ecy MéHblre,
OHa 3anoJHseT Ha 9 MHHVYT J0JbLIE, YeM BTOpags 'l:l}yﬁnﬂ o
a 3an

486 auTpos?

o €M BTopasi. CkoJIbKO
PByap ob6vemom 621 autp

OTBeT:

o 2024, 000 «Haanteincrso « Haunonaisnoe b P
: k. S
TLIOBEHHE B KOMMEDUSCKIY u.._-,"_!‘ ﬁ:':;}:::'::;“':: 2024, yoy 'll[{l_ —\?—-___ N
MU OpgG e LA MUY .
APty My,

W npy Wty T 1]
1] npn A
RITRTTRIRTS o L] |

I{r_u“‘punllllltf“. ]HIT‘"I““'T[!HHE‘I’HIE' o,

e goivesaeTes



BAPVAHT 1 13

. fx) = ax + b. Haitaure f(11).

OTgeT:

12 | Haitanre nanmenbiee anavenne dynxiuu y=(x* -10x+10)e* * ua orpeske [-1; 7].

OrseT:

—
|

[ He 3abydbme nepenecmu ece omsemw 6 Grank omeemos N 1 6 coomeemcmeuu

rf’h C uHCmpyKyuell no 6siNOAHEHIUIO :paﬂomu.
N | Iposepvme, wmobbt kamdvii omeéem O6vi 3aNUCAR 6 CMPOKe ¢ HOMepOM
coomeemcemeywezo 3a0aHuR. |

YacTts 2

Jlnn 3anucu pewenui u oméemoé na 3adanusr I13-19 ucnoassyume BJAHK
OTBETOB N: 2. 3anuwume cHa4aAa HOMED 66ROAHAEMO020 3adanun (13, 14 u m.0.),

‘ a 3amem noanoe obocnosannoe peuenue u omeem. Omeemst 3anuchiéaiime “€mxo
u pasbopuueo.

L13 a) Pemuure ypaBHEHHE sinx-cos2x -3 cos’ x +sinx =0.

6) VraskuTe KOPHU ITOr0 YPAaBHEHMHA, NPUHAJTEKAIINE OTPEIKY

" 14 | Bocnopanuu npsimoit npuamul ABCDA,B,C, D, nexut napasienorpamym ABCD. Ha pé6pax
o A,B,, B,C, u BC ormeuenbl Touxu M, K 1 N cOOTBETCTBEHHO, IPHUEM B,K:KC,=1:3.
Yerpipéxyroabink AMKN — pasaobeapennas Tpanelis ¢ OCHOBaHHAMM 2 u4.

a) Joraxcure, UTOo TOYKA N — cepenuna pebdpa BC.

6) Haitaure nnoutaas tpaneiun AMKN, eciu 06peM NPH3MbI paseH 24, a BBICOTA MDHIMEL
paBHa 3.

- -2Jr Py , o -2\
| 15 i PeminTe HePaBeHCETBO 2757 +32.10% ¥ - 9927 L $25-10 ‘L

J—
G224, 000 sHaantenasetuo sHaumouaasnoe obpaIaRANINE . ag24. MOy M0 «MITHMO.
Forata s e W 00, PR TR e W eI LSO0E e | KoMMEpUscKkix neasx 6ed e b e H OO PATDETIEWINE [ R 1l



E BAP
IE 3K3AMEH*‘*U‘”OHHH MAHTY
0Bb -
gra. !N
= — g pasMepe 1500 TBIC. PY6uey
B T neT
4 BaATH KPeAHT HA AecAT?
S mione 2027 rosa nAHMPYETCR ¢ KOHIIOM [PEABIAY ey
YenoBus ero BogspaTa TAKOBbI apHEHWIO

% 1o CP
. pua 15 %
— KAaX/Ibli sHBaphb A0JAT DyAeT BO3pacTaT aTeXoM HacThb 10.rg,

uM 1
roja; MO onnaTiTh ofH p HA KAKYIO-TO ongmy

— ¢ (heBpand 10 HIOHBL KAMKAOTO I'O.E;a He;{?;;ﬂ;nw JOAT HOJIAKEH :'HT
- B uione 2028, 2029, 2030, 2031 # mero ToA&;
i Ty ke BeTUUMHY MeHble Jojra Ha HioNb npe.ubllglmeu GriTh HA APYTYIO ORHY HTY ke
~ B mione 2033, 2034, 2035, 2036 u 2037 rofoB nw:} 10;13:
BeMUMHY MeHbIe OJAra HA MIOJb Tpefbliye

JIHOCTBIO-
_ - prInIader 10
K miomo 2037 roga foar AoJKeH ObITH ro morameH#s gpenuta OYIeT pasg,
JIHO

HaBecTHO, 4TO cyMMa BCeX IIaTexkei mocie IO O 029 rony?
2400 Teic. py6aeii. Croabko pybaeil cocTABAT [iaTe

CD, nepeceKaeT ero AHAaroHaugs A(

F’?j Ipamas, neprnermukynapuaa cropone BC pomba AB N:ND=1:3.

e . =1: 2, B
B Touke M, a amaromans BD B touke N, npuuém AM : MC=1

guu 1 : 4.
a) Mokasure, uro npamasg MN genuT CTOPOHY pomba BC B OTHOLIE

6) Haiigure cropony pomba, ecmu MN =V12.

18 | Haitaure Bce smauenus a, IpH KaXkAOM U3 KOTOPHIX CHCTeMa ypaBHEHHH
(xy-3x+9)Jy-3x+9=0,
y=4x+a

HMEET POBHO JIBA pa3JIHYHBIX PELIeHHHA.

B kiacce Goubute 10, 1o He Gonbme 28 yyamuxcs, a 08 JeBOYCK He npessiinaer 22 %.

a) MoskeT M B 9TOM KJiacce OmITh 4 feBOuKu?

6) MoskeT Jiu fons AeBovyek coctaBuTh 30 %, ecnu B sTOT KJace mpuaer 9

B) B aToT Kaacc npuiia HoBaf aesouka. Jlosns memouex B KJacce coct s RO
npouento. Kakoe naubonbinee uucio aBHJIa LeJioe YHCIO

IPOLEeHTOB MO e
B KJacce? T COCTaBMTH fossn peBoueK
_/‘ Ilposepeme, wmobbi kaxcdovili omeem Goin 3anucan padom ¢ Ho'_——"———ﬂ—__ -
U | 3adanus. Mepox toomeemcmayiouezo

—

©oandd, 000 sHagnreaserno sHaumonaannoe abpa 1'” —
. iU g "
Konponanue, paoHEocTpRuenne w ncnois OB NN B ROMMEDUOCH Y ey By l‘l':.". . 2024 "
L [T -, (A"



BAPHAHT 2

Yacts 1

e —

3 decamuynasn ‘
anuuwiume 4ucno 6 none omeema 6 mexcme pabomwt, 3amem nepenecume

€20 ¢ BJIAHE OTBETOB N: 1 Cnpasa Oom HOMEpa coomeemcmeyuezo 3adanus, ‘
| nawunas c nepsoi knemouku. Kaxdyio yudpy, snax «Munyc» u sanamyio nuuwume

6 omdenvroil kremouke @ coomeéememeuy ¢ npueedénnbvimu 6 Granke obpaszyamu. ‘
‘ Edunuyse uamepenuii nucams ne nyseno.

‘ aomzemou K 3adanuam I1-12 nensemca yenoe YUCLO UAU KOWeUHaR
poby.

B Tpeyroasuuke ABC yron C pasen 90°, BC = 3, cosA-":—zf . X

Haitgure AC.

OTgser: = ’
YA

Ha koopammnaTHOii miockocTH n3obpaxeHsl S O s A
BeKTOPBl @ wu b. Ha#iawre ckaxsapsce —— L
NpOoU3BeleHUe BEKTOPOB 2a M b .

OTeeT:

L
X

B nuiauHApHYecKHi cocyl Hanauau 6 ky0. cM BOABI. B Boay moJgHOCTEIO
norpysu/u aerans. IIpi oToM ypoBeHb JKHAKOCTH B COCYAe YBEIHIMICH
8 1,6 pasa. Haiinute o6bém neranu. Orser BeIpasuTe B Ky6. cM.

OTeeT:

Ha xosrbepeBLHIO NPHEXAIA yuéHble N3 TPéX crpan: 8 13 Ypyrsas, 7 ns Tuim n 5 u3 [lapargas.
Kaokaslii 3 HUX Je/aeT Ha KOH(GEPeRINY onH A0KIa. ITopsapok ZOKJIA/IOB OlpeAeNAeTCH
sepebbéBKoii. HaiiuTe BEPOATHOCTH TOTO, YTO BTOPEIM oKajKeTcA foKJaj yuyéHoro us Ynnu.

Orser:

Ha oxmoit moske crout 25 Gmogen: 16 kpacumix u 9 cuaux. Ha APYTOi NOJKE CTOMT
95 yamex: 13 kpacubix u 12 cunux. Hayrag 6epyT Asa Gnoana i ABe HAIIKH. Han,un;re
BEPOSATHOCTh, YTO U3 HUX MOKHO Oyaer cocTaBHTh ABE qajigble Tapsl (OJI0AIe ¢ YamKOoM),
Ka)caad U3 KOTOPBIX OyleT ogHOro mpera.

Orper:

0 2024, 000 «Hapateanctno sHanronaasroe oOpasoBanmes. © 2024, HOY o !.\“].HMU’

A gATEARH He AONVCRACTCR
Konuponnine, pRcHpocTPAREIKE ) HCIOALIOBAMME B KOMMepyeckuX ueanx 6ed HHCLMEHIOTO paapemennan npasoofang
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[ 8]

Konupopanie, pac

EHALIMOHHBIE BAPUAL

2K3A

zlﬂﬂlﬂ“"r rd) —; 5 2

Haiigure Koperns ypaBHeHHA

OTrBeT:

8
3 4
s 7\ . 5
Haitiure snavenue BhIpaXKeHHud (125 ) '(25 )

Orser:_

u f(x), on pellesIeHHoj

onnoi yHKIH
s x). B oTBeTe yKa&uTe

q)yﬂnuﬂﬂ f(

(x) — mpou3B
KK yﬁmnaHHH
TKH.

Ha pucynke naobpakéH rpaguk y="1
na uHTepsaje (—7; 5). Haitaure OpOMEXYT
CYMMY IEJbIX TOYEK, BXOJAALIMX B 3TH npOMeXKY

L] y=f'(:¥)—

OTBeT:__

B 60x0BOjI CTEHKe BHICOKOTO IHTHHAPHYECKOro 6aka y caMoro AHa 3akpemién kpas. IToc1e
ero OTKDHITAA BOJA HAYMHAET BHITEKATH M3 Gaka, IPH HTOM BEICOTa cTONOA BOAbI B HEM,

phIpajeHHas B MeTpax, MEHAETCH no 3aKony H(t)=H, - fg___gHokHEk"'tz re ¢ — Bpems
2 T

B cexyHax, Mpollejiee ¢ MOMEHTA OTKPBITHA KpaHa, Hy=20 M — mpavannpuas BHICOTA
ol

.ron6a BOAbI, K - OTHOLICHHE ILI0LIAJeH nomn -
CTOJ ; 200 €PEYHBIX CeYeHHii KpaHa u 0axa,

. o — yekopeHHe cBo0OAHOTO HAAGHUI (cuuraiTe g =

a g — YCKO] ( ante g=10 m/c?). Yepea cronnko cexyHA

[ocje OTKPbLITHA KpaHa B paKe OCTAHETCS YeTBEPTh HEPBOHAYANILHOrO 06 L : "
obbemMa BOJbI!

Qrper:____

[lepBas rpyba nponyckaer Ha 2 JIMTPa BOJLI B MHUHYTY MeHBIe
JUTpOB BO/ALI B MUHYTY [PONYCKAET BTODas Tpyba, ecuu ]"JESEDBV;’ g
oHa 3aTOJHSET HA 2 MuHYTBI OBICTPEE, UeM Nepas TpyGa? Yap o

M BTopas. CroabkC
6béMmom 120 auTposd

Orpetr:_____ ————
___._-———-—'_'_'_____-_-_ —_—____-_—'—-—-_____
H3aaTe hCTBO «Haumonaasuoe ofpanonaumne,, i 2024

@ 2024. 000 « . HOV Mo
MCHOALIORAHNE B KOMMEDIECKUX NCAAX Ged nHeLMernoro pa 1OV ANo . MU M
Apemenny g 2 .

npocTpanene u
TPAROGE

M Bae
Vi el e



GAPVMAHT 2

11 ]

iz

17

H i
Ha PHCYHKe u306paxén rpaduk muneitnoi pyHKmum. m
angure 3HaveHMe x, IIDH KOTOPOM f(x): 8. L

Orger:

HaiignTe touky makcumyma dyuxnnu y=(x-14) ¢ *,

OTger:

® |

He 3a6ydvme nepenecmu éce omeemst 6 6rank omeemos N 1 6 coomeemcmeuu
¢ UHCMPYKYuel no 6vinoinenuo pabomot.

ITpoeepvme, wmobvl rkaxOviii oméem O6blA 3ANUCAH 6 CMPOKE C HOMEDPOM
coomeéemcmeyiouiezo 3a0aHus.

[ 15 |

Foosmp prisn

Yacts 2

Jlaa 3anucu pewenut u oméemoe Ha 3adanun 13-19 ucnonvayume BJIAHK
OTBETOB N 2. 3anuwume chavania Homep 6binonnaemozo sadanus (13, 14 u m.a.), |
a 3amem noanoe 060croéanHoe peurenue u omeéem. Omeemst 3anucbléaume LEMKoO
u pasbopiueo.

a) PeuiuTe ypaBHEHHE cos x-cos2x —sin® x —cos x =0.

o
0) YkaxuTe KOPDHH 3TOr0 ypaBHEHH, IpHHAJIeKallHe OTPe3sRy [?, n

l =
B ocuosanuu npamoit npuambl ABCDA,B,C, D, nexHuT napajieaorpaMm ABCD. Ha penp%x
A,B,, B,C, n BC oTme4eHbl TOYKH M, K u N coorBercTBeHHO, npuuém B, K : K_Cl =23
YerpipéxyroibHuk AMKN — paBuobejpeHHasi Tpanelus ¢ ocHOBaHMAMH 4 H 3.

a) JlokaskuTe, uto Touka N — cepeauHa pedpa BC. s
g . i a BBICOTA :
6) Haitaure miomaas tpaneunn AMKN, eciiun 00bEM NPHIMBL paBeH 20, a P
paBHa 2.

Peniure HEPaBEeHCTBO G210 gray 1ovi-t o 30F 116-127 °.

I —
m—— & nn Y o024, MOV IO «MILHMO»
© 2024. 000 «Hanateasctso sHauwonassnoe obpagonauies. O 2024. 101 A pas0o6IAIATE 10 HE AOMVCKAOTEN
anse, pACIPOCTPANEHUE H HCNOIBIOBAHME B KOMMEPHECKUX 1E1AX Gea NiCLMEHHOTO paapeuieiits



«3AMEHAUMOHHBIE BApy,

3
18 Era. runoBblE =
- — = . e = ﬂeT B paaMepe 1300 TBIC. pyﬁ.ﬂeﬁ
ecHATP '
B uoe 2026 roxa nJIaHupyeTcs B3ATH gpeuT Hi 2
CJIOBHA ero Bo3BpaTa TAKOBBI: o cpaBHBHHw ¢ KOHIIOM Hpeﬂhlﬂ}'lqeh
i)

— KamabIH SIHBaph A0JT ﬁyﬂ.eq‘ BO;}pﬂCTaTB HA 20
roja;

jgaTH

~ € (eBpass Mo MIOHBL KAMKIOTO roja HEoHXOAHMO Ononr JIOJIAE

= B wione 2027, 2028, 2029, 2030 u 2081 rox°® 2 qyIiero road;

M TY e BeJMYMHY MeHbire fonra Ha HioJTb TIPEA - poJiKeH OBITE Ha JIDYIVio o

~ B mioxe 2032, 2033, 2034, 2035 u 2036 roo® AT L Lo )

H Ty e BEIUUMHY MeHbIIe gojra Ha HIOJIb mpe/ibIAY

10.
- 10JIHOCTD
K nioaio 2036 roga gosar gosskeH ObITH BRITIJIAYCH
FRRRE ura 6
1Horo norauresud Kpea YACT pagg,

g 2027 roay?

B OAHAM IJaaTexxoM YacThL Hoﬂra.
g OpITE Ha& KAKYIO-TQ o)

MaBecTHo, uto cymma Beex naresxeii mocJe IOTHO
2780 rric. py6aeit. Ckonbko py6ueit cocTaBuT MIATEH

; eKaeT ero AHAaroHaj
f 17 Ipamas, NepIeHAUKYJIApHas cTopoHe AB pomba ABCD :H:F:e;, BL:LD=2:1. A«

B Touke K, a auaronans BD 8 touke L, npuuém AK : KC
a) Nokascure, uto npsmas KL nenut cropony pomba AB B OTHOIIEHHH 1:4.

0) Haitgure cropony pom6a, ecau KL= 6.

[ 18 | Haiijure Bee sHauenus a, mpy KaskoM M3 KOTOPBIX CHCTEMa ypaBHEHMIA
[(xy—4x+20)-/y-4x+20 =0,
1y:5r+a

HMCET PDOBHO [1BA PA3JIMYHBIX PeIleHUs .

19 i B knacce Gosblie s HOJIE i ;
L 19 e 10, HO He D0t ure 27 yyamuxcd, a JOJIA IeBOUYEK He IpeBbIIIaeT 26 %.

a) Mooker i B 3TOM Kiacce ObITh 6 geBouex?
0) Moxer it poist aesotek coctasutek 30 %, ecau B sror KJIacC NpUAST HOBA ouKa’
= B i
B) B aToT KJyacc npuiiia HOBas 1eBOYKA, Hoast nesouek g BB o A Je =
Jia 1eJioe 4

nponedToB. Kakoe nauboabinee yuco Ipo
IIEHTORB } )
B KJacce? MOKET cocTaBUTHL moss aeBouek

Ilposepome, wmobvt kaxcdovii omeem Huin 3anucau- pgao- ;
M

(1) | e

- ——— ]

nomepom coomeememayiouer0

| S =

e e "
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Kouapona e, |J|’l{'||[!IJ[."I'|!H'|I§1IU![‘ 1 MCIOTBIOBAHME B KOMMEPUOCKNX IIETIX G UHNCBMEHHOTO paspee

BAPHUAHT 3

YacTts 1

Omeemom x zadanuam 1-12 aeraemca yenoe Hucio Uil KOHewHaa decAmuirHan
dpobs. 3anuwume wucao 6 nore omeema 8 mexcme pabomot, 3amem nepenecume
e20 6 BIIAHK OTBETOB N 1 cnpaéa om HOMepa cooméemcmeyouezo 3adanus,
HAXUHRaA ¢ nepeoll knemouxu. Kancdyrw yuppy, 3HAK «MURYCH U 3anamylo nuuwume
| 6 omdeavnoll Kremouke 8 coomeemcmeul ¢ npugedénnvimu 8 6ranxe obpasyamu.
| Edunuyst uamepenuil nucamo He HYHHO.

Yron ACB pasen 33°. I'panycuas mepa ayru AB OKpY»KHOCTH,
He conepskaieii rouek D u E, pasua 102°. Haitgure yron DAE. D
OrseTr pailiTe B rpajycax.

OTger:

A

Ilaubt BexTOPH! @ (2; 3) u b (=3; by). Haitaure by, ecin [b‘:l,B‘al. Ecau TaKkUX 3HAYEHHH
HECKOJIbKO, B OTBET 3alMIIUTe MeHbIee U3 HHUX.

OTser:

[[ununap, o0BEM KOTOPOro paBeH 114, onucaH OKOJIO IIapa.
Hajtaure 00BEM IIaDPA.

(105 9 : 1=y N —

B rpymnne TypUCTOB 24 yejopera. Mx sepronérom A0CTaBAAKT B TPYAHOAOCTYIHBINA Pa¥oH,
nepesoss 10 3 yenopexa 3a peiic. ITopsjgok, B KOTOPOM BEPTOJIET MEpPEeBO3UT TYPHCTOB,
cayqaes. Haijure BeposTHOCTD TOro, 4TO TYPHCT 3. MOJIEeTHT YeTBEPTHIM PeiicoM BEPTOJIETA.

Orger: -

CrpeJioK CTPEJIAET 10 MTH OANHAKOBBIM MUIICHSAM. Ha kak/1yio MullieHb faérest He bosee
JBYX BBICTPEJIOB, U M3BECTHO, YT0 BEPOHTHOCTH HOPA3UTH MHIIEHb KAXKAbIM OTAENLHBIM
BRICTPEJIOM PaBHA 0,6. Bo cKOJIBKO pad BeposTHOCTD cODBITHA «CTPEJIOK NOPasuT POBHO JBE

MHIIEHH» O0JIbIIe BEPOSTHOCTH CODLITUS «CTPEJOK 110PAsHT POBHO OJHY MHUIIeHb» ?

OTBeT:

@ 2024, 000 «Haantenverso «Hannosaanioe ofpasonaies, - 2024 YOy JITI0 «MITHMOs
muA npasoolragaTenci ne TONVERMeTe



HALJ,MOHHbIE BAPUA
AUMOHHIE BAPAIY,

£ gra. ™ noBbIE (?{(3&@5#

Orger:

Haiigure 2cos2a, ecau sina =~0,7.

Oreer:

ol (PYHKIUHH f(x). Ha ocu abcuue

(x) — npon3Bo
CKOJIBKO H3 5TUX TOUEK IMPUHALIeH i

xﬂv xﬂ ]

Ha pucyHke nsobpasén rpaQuk Y = f

oT
: MEUEHO JIeBATH TOMEK: X, Xyy X3» X4r X5 X6 X7y
poMeyTKaM yOeiBaHUA QyHKIHA fx)?

Y\
y=1'(x)

OrperT: ;

9 B reseBusope 8MKOCTH BLICOKOBOJIBLTHOTO KOHAEHCATODA 5 6
¢ KOHAeHCcaTOpOM [TO/{KJIIOYEH PE3HCTOP C conpOTHBneHHei} RC _ 0‘1-0 ®. IlapaJenbHo
reseBM30pa HaNpsAKeHue Ha KOHAeHCaTope U, = 36 kB lII =7-10° Om. Bo Bpems padoTH
HanpsKeHde Ha KOH/ieHCATOpe YObIBaeT o 3liﬂ‘lEHu.q.U ?:CTEI;; ibu{nmqenna TeJIeBH30D3
a BpeMms, ompejesseMot

U,
5 = st
piparkenuem I aRClog,—- (c), rae u=0,8 -
U ’ ocrosinnas. Onpe
2 JeiuTe Hanpﬂmemlf’

Ha KOHJeHcaT 1
s ope, CJH TOCJe BBIKJIIOYEHUS Teles

B KHJIOBOJILTAX. ~IEBH30pa mpomo 84
; 4 c. Orper AaiTe

OTBeT: -

YTO NepBbIii D L“em’mﬂ, yem HTnPL"“
W 3ay A00uHit 3; mendrT
ac gen 3a gac Jgendt
Jiae
T nepeuiii padounit’

I 10 | Ha MaI‘CiTOBJIEHHE 312 nertaJjieit epBbld pabouuii
paGouymii Ha U3OTOBICHIC 480 neranei. Masec TPATHT Ha 11 yacop
: THO,

ua 4 geranu DoJplie, HEM propoil. CKonbKo e
Taje

OrmerTi____ ———

———

wa T T o~ i ot
arerneTRO o HARNOGHAIBEO® 00DAI0 RN
g ]

e
o 2024, Q00 FISE
Je M HCN0TI05AENe B ROMMERT Cil ; b g
MEPUECHUX Hedax (oo “"l'h\sl.u“du;“' Uiy E I? ‘E
: 1'a pag 0 Y eMILL
apey MUILH NG,

npocT el
Ty
LA [T A,

Komnuposanie, pac
a RN}



?f_HAHT 3 21

'Lllj Ha pucynxe M300paxcén rpaguk (GYyHKIHH
f(x)=kJx¥p. Haitqure f(0,25).

Orser:
e

_12 | Haiiane nanGonbuee snavenme dyuxumun y=(x+4) (x+3)—6 na orpeske [-35; -3,5].

OTserT:

50 n S |
He 3a6ydsme nepenecmu eéce omeems. 6 6rank omeemos N 1 6 coomeemcmeuu
C UHCMpYKyuel no 6binoiHeruo pabomot. |
Ilposepvme, wmobu kaxdvii omeéem 6biA 3anucan 6 cmMpoke ¢ HOMEPOM |

coomeemcmeyruwezo 3a0anun.

N
WAy

Yacte 2

Hnas zanucu pewenuii u omeemos na 3adanus 13-19 ucnoavszyime BJAHK |
OTBETOB N 2. 3anuwume cHauana HOMED 6biNOARAem020 3adanus (13, 14 u m.d.), |
a zamem noanoe obocrnosannoe peutenue u omeem. Omasemsl 3anucuiéaiime wémxo

u pa3bop4uuso. i

P . N
Ll_.?,_‘ a) Pemure ypasuenue 43 cos’ x ={:05(2x- ;)I )

[ 5
6) Hafigure BCce KOPHH DTOTO YpaBHeHUS, NpUHALJEKALLMe OTPe3Ky | — 4m; }

rﬂ_] OcHoBaHMeM IIPaBUJILHON TPeyroJabHoil nupamuabl PABC sapasiercs tpeyroibsuuk ABC,
AP =1,3 AB. Yepes Touky A nepnenaukyaspuo anogeme rpain BCP nposesena 1JioCKoCTs o,

a) Jlokaxure, YTO IJIOCKOCTh o AeuT anodemy rpans BCP B ornomenun 119 : 25, cunrasn
OT TOYKH P.
0) Haiiaure yron mexay npamMod AC M OJI0CKOCTBIO (.

1_5 J Pemyre HepaBeHCTRO ‘108‘.,(x+1]2 _2|+“0gz(2x+3)_1| <3.

© 2024, 000 <Hupatenrcrso sHannonansnoe ofpasopanmes, © 2024, HOY 1O «MILEIMO.
e ponanne, pacipocTpaieiie § ICNOTERIOBAHHE 1 KOMMEPUBCKIK Weax Bea mMHeLMEHHors Paipeie i ipanoaf g pare el e o
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19

O

H_AU.MOHHbIE BAPH‘QHTL
— Ul

ME
aK3A 2
gra TMﬂOBb_'E T
e 63}1}{8 Ha T aex B Da-’*"ﬂelﬂ_
s — HT B -
p3ATP i
B oxrabpe 2027 roga AHHA “”aﬁnpy::a TaKOoBPL’ gpaercA HA 10 % or CYMy,
4350 Teic. pybaeit. YeaoBusd ero BO3BP L oA’ yBe %
— B AHBApe Kaaoro roga jedcTBdA RpeAts p 4acTPb [OJTa; 5032
; THT = A
A0JITa Ha KOHer| MpejbIAYIero mﬂi oGx0ANMO Bl’rnﬂauﬂ equra (2028 Ay *) o,
_ a6pb HE cTB el bl €ro roga.
B nepuoj ¢ despand 1o CEHT pBbIe qarb a€T A a Ha oxTAOpP 1P ABLAY Ona,
— B OKTAGpe Ka)Jaoro roja B ;:f;pcvﬁm y MeHBIIe 04T
OoJI3KeH OBITh Ha OJIHY H TY 47 BI3
B 2033 u 2034 rojax BbIIJIATE! oCTh

< b noJaH .
~ k okTabpio 2034 roga kpeauT pomsen OBIT aBUATH 6025 ThiC. PYbaej
T HO KpeAHTY A

2031 roaa?

oskHa €OCT

H3BecTHO, 4TO ObBIIas cyMMa BbIILIA

CroabKo py6iaeil cocTaBUT BhINLJIATA

oM A pucana OKPY?KHOCTB C IIEHTpqy

rJ10? it

pAMBIM ¥ apa e bHO IpsAMOH AB mposeeg,
gocTy 1T ax D # E COOTBETCTBEHK,

AC B TOYE
» ;lm g Touxe O; paauycom r. IIpsimbie 001

B npsamoyronsHbii TpeyroJbHHK ABCcn
B rouke O u pagumycom R. K oroit OKPYX
KacaTeJpHas, KOTOpas nepecekaer CTOPOHBI
B rpeyroapauk CDE BrnucaHa OKpYKHOCTb € [eHTP
1 AB nepecekaiorcs B Touke P.

a) Mokaskure, uto AP : PB=cos ZACB. 4
6) Haitaure niomans TpeyroJbHUKA ABC, ecu R=6, r==.
HaiiznTe Bce 3HaueHUA @, P KaXJ0M U3 KOTOPBIX cucTeMa YpaBHEHHH
[x*+y* =[1,6a],
b
ly=ax-a?

HMeeT POBHO JIBA Pa3JHYHBIX pelleHHs .

Tpéxsnaunoe 4uCcJa0 A UMeeT k HATYPaIbHBIX JenuTeseil (B Tom uuciie 1 u A)

a) Mosker siu k OpiTh paBHO 77
6) Mosket au k ObITE paBHO 257
B) Haligunre HaubSonsmee k.

IIposepvme, wmobot Kaxcdviii omeem Goin 3anycqan pa @ou_ N
3adanun. C Hom

€pom coomeemcmeyiouyezo

MUY o e it
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Koo m poma pHe, e pafenie § HCHOTRIONRITHE B KOMMOPUCCKIXY LeIax Do e hMeIHDrD J PPeELEH I T o0

BAPHUAHT 4

Yacrts 1

g;z:n;;ln::::izuuxu 1-12 aenaemes yenoe HUCAO UNU KOHEUHAR DeCAMUYHAR
| ez0 ¢ BIAHE OTBIE‘L;SOB 8 none omeema 6 mexcme pabomui, 3amem nepenecume
| i aea et M 1 enpaea om womepa coomeéemcmeyuezo sadanus,
‘ peou knemouku. Kaxcdyw yudpy, 3nax «Munyc»r u 3anamyio nuuwume

é omden 7 E
2 bHOU Kemouke 6 coomeemcmeuu ¢ npueedénnvimu 6 6ranke obpasyamu.
I UHUYDBL uMEPeHUL nucamb He HYNCHO.

Ha#aure yrom ACB, ecnu suucanuwvie yram ADB u DAE c

OHHMPAIOTCS HA YT OKPYMHOCTH, I'PAJIYCHBIE MEDhI KOTOPBIX D
paBHbI cooTBeTcTBeHHO 116° 1 38°, Orser gaiiTe B rpajycax.

OTseT: . B E

A

Haubl BexTOopel a(4; —1) u 5{1‘10; 8). Haiigure b, ecan {b'l:2,5
HECKOJIBKO, B OTBeT 3anUIIuTe OOJblIee U3 HUX.

al. Ecau Takux sHaueHU

OTBerT:

[lap Bnucan B nuiauHap. Iliomians moBepXHOCTH 1Iapa paBHa 25. @
Haijigure nioiiajb MOJHOH MTOBEPXHOCTH IIMJIMHADA.

OTBeT:

B rpymie Typuctos 30 weaosek. X BepTOJETOM AOCTABIAIOT B TPYAHOJOCTYIHBIH paioH,
nepeBoas Mo 3 uesNoBeKa 3a peiic. [Topa 0K, B KOTOPOM BepTOJIET II€PEeBO3UT TYPHCTOB,
cnyuaeH. Haitgure BepoATHOCTE TOrO, UTO TYPHUCT [1I. oJIeTHT BTOPLIM PEHCOM BepTOJIETA.

OrgerT:

CHMMeTpUUHYIO MOHeTY GpocaloT 10 pa3. Bo ck0JIbKO pa3 BePOATHOCTb COOBITUS «BBIIAJET
poBHO 4 opaa» 00JbIITe BEPOATHOCTH CODBITHS «BBINAJET POBHO 3 opya»?

OTBeT:

Haiigure KopeHb ypaBHenus 2,5° *° = 0,16°".

OTBeT:

v 2024, 000 «Hagateaserso «Haunonainioe obpasonannes, & 2024, HOY ATIO «MLILEHMO»
LLATEAeI e THNYCKArTCR




3AMEHAL+M9@_?APMAH?

K
ra ynosbE 2
il B2
Haiigure 45c082¢, ecau coso = -0,9.
Otger;
5 pyHKIHA f(x). Ha ocu by,
3B0JHOY . CKOJIBKO M3 JTUY 1q,
k

i L — npoH
Ha pucynke mao6parcén rpaduk y=f( x‘; xp Xgr Ko X10
HKH.HH f{x]?

OTMEYEeHO JEBATH TOYEK: Xy, X3, Y30 Xa» X5
TPHHAJJIEIUT 1IPOMEKYTKAM BospacTaHHH hy

OrseT:

[ 9 ] B TeseBM30pe EMKOCTH BBICOKOBOJBTHOrO KoHAeHcaTopa C=2-10 ° &, ITapasteisi
¢ KOHAEHCATOPOM HO/iK/II04EH pesrcTop ¢ conporusierneM R =6-10° Om. Bo Bpems pabors
teJeBH3opa Hanpsskenne Ha KonaeHcatope Uy =10 kB. ITocsie BRIKIIOUeHHS Te1eBH30N
HalpAeHue Ha Konjencatope yOmsaer jo smavenns U (kB) sa Bpems, ompegensen®

T

0

enuem t=0RClog,— (¢), tie a=0,7 — g .

BBIPAK g U ’ , OCTOSHHAS, Onpenenure HanpthH""

HA KOHJEHCATOPE, €CJIH [OCjIe BLIKTIOYEHHS TeleBH3opa mpouuto 16.8 ¢. Orger 48T
bl .

B KMJIOBOJIBTAX.

Orger: .

Ha narorosienue 40 getaseii mepsoiii pabouniy ST,
paboumit HA U3TOTOBJIEHIE 70 TaKUX e gerasei. Ussecr

‘ 00 e. yenM BTODOM Ta =
fesaeT Ha 3 ieTasiu 00.IbuIe, e BTopoi. Croankg neTane

a8 6 "acos menpure, yem BTON!
ﬁHo' 4TO meper1ii pagounit 31 4
38 Hac aenaer propoii padot"

OrBert: !
- D —— —
— —_— 0 2024, 000 aH: ||--1..‘rr.!u'm “Gpilfiﬁnuuu.l,_ - }-]—1-—._ ——
X URAR Gag I:Isl.]\\“‘!ma_h{l.._-l_ l““.

FJII!"HIJI’JCTPIIIl!."ﬂi'l“ HOHCTION A0S E

Kanuposaine, & 1y
Paappy,
LTI

*MILH M.




PUAHT 4
AP | ”s

_,—-ﬂ“" Ha pueyake H300pasken

L — - : . rpauK (QPYHKIIHHA vk
f(x)=pJx+d. Haitqure snavenne X, IPH KOTOPOM 1 =1 | | ‘ +—
f('r] = -_6' L} 1 ! I
| |
Omeer:__ | S - ! |

12 Haiiaure TOYKY MHHHMyMa (QOVHKIIUHM y:(x+9)2(x+3)+7.

e

OTBeT:

He 3a6ydvme nepenecmu éce omeéemu. 8 6nanx omeemos M 1 6 coomeéemcmeuu
/",‘\ C UHCMPYKYUel Nno 6bINOAHEHUID PABOMmbL.
. ITposepvme, umobv. kamdvii omeem 6wvn 3anucaw 6 cmpoxe ¢ HOMEDPOM
coomeéememeyouLezo 3adanun.

Yacts 2

Hdna 3anucu pewenutl u omeemos Ha 3adanus 13-19 ucnonvsyime BJIAHK
OTBETOB N: 2. 3anuuwiume cHA4a1a HOMED 6bLNOIKREMO20 300anus (13, 14 u m.d.),
a zamem nonwoe obocHoOBanHOe peuenue u omgem. Omsgempt 3anucwviéailime wémio

u pa3bopiuéo.

PR ( 3n
13 | a) Pemrnre ypaBHeHHe 4JSSIHJIZCOSL2I+?)‘

[ 9
6) Haiipure Bce KOPHU 3TOrO YpaBHEHHA, NPpUHANIeKAIHE OTPE3KY L?’ 6m|.

14 Ocuopanuem npaBuJIbHOM TpeyrojbHoit nupamuael PABC asnserca tpeyronbHuk ABC,
AP : AB - 3 : 4. Ha anogeme rpann BCP ormernnu Touxy K, koropas AeJdT dTy anodemy
B ornomenuu 1 :4, cuuras or Touku P. Yepea tTouxku A u K napasieabHo npamoi BC
npoBejeHa IJI0CKOCTh (.

a) JlokaskuTe, 4TO TJIOCKOCTH (L NepHeHanKyaapua anoheve rpanu BCP.
6) Haiigute yroa mexay npamoit AC U njioCKoCThIO .

| Pemnre HepaBeHCTBO ’Iog9{2x+1}z—1|—|log3(1rx}—3|2_>1.

Ll |
1]

2024, 000 «Haaareaverno «Haumonannpoe obpasonanmnes, © 2024, HOY JUII0 «MILTHMO,
Konuponamie, pacipocTpaieiie i HEN0IbI0BAHHE B KOMMEPYECKIX HenaX 003 NUCLMOHIOro PAsPEIIcHi NPAROOGIAAATEANN HE AOUYERASTOR




EHALUMOHHBIE BAPUay,

3AM
Ero T””OBH—?——?&"“
26 i a 7 l1eT B Dagy,
e o - ) — 63[-“(8 H 'Dﬁ
epuT B

B okrabpe 2027 roga Bopuc naasupyer B:ﬂzghﬁp " a 15 % ot cyy

2560 Thic. py6ueit. Yenopus ero BO3BpATH ' r YBEHH“HBHBTCﬂ g "y

o

(2028—2032 Ir) 1oy,

KTAODB IPeABIY gy,

" Ta
— B AHBape Kajkjoro roja jedcTBus Kpeau

JOJITA HA KOHeL[ NpejibiAyero road; MO ppITLIATHTE qa e
- B nepuoga ¢ (espans no ceHTAGPH HeobxoA LeifCTAS kpen

eT a0
- B OKTAGPe KasA0ro rofa B nepsbie MATH Gieit MeHBIIE gonra H
NOJI3KEH ObITh HA OJHY W TY e BeJHYHHY Q@ py
roja; .
s aBHbI:
- B 2033 1 2034 rojax BeIIJATHI T10 KpeauTy pom{or"rblo norarIieH.
- :
K OKTAD 34 r KDeIUT J0JKeH ObITh
pto 20 oja KpPeauT J — KpesuTY

i nia
Haiiaure Benmuuny @, ecan obutas cymma BBl
4168 TrIC. pyb.eii.

HOJIKHA COCTaRyy,

HAa OKPYIKHOCTE C LeHTD,
o npamoit AB mposejey,
Dulk COOTBETCTBeHH,

IIpameie O

a
Fiﬁ B npamoyroasnstit rpeyronsunk ABC ¢ npAMBIM yraom A _E:JI;[{;H
B Touke O n paguycom R. K 5Toli OKpYyKHOCTH HapaJ ax
KacareJabHasA, KOTOpas repecexkaeT cTOPOHBI BC n AC B '[‘0‘;)“ aJuycoM rI.
B tpeyroasuuk CDE BrimcaHa OKpYKHOCTb € LIEHTPOM B rouxe O 4 P
H AB nepecerkarorcsa B Touke P.

a) Hokaskure, uro AP : PB = cos ZACB.
6) Haiiaure niomans tpeyroasauka ABC, eciin R=9, = 3.

18 | Haiigure Bce sHauenus a, npu Kask/JoM N3 KOTOPLIX cHCTeMa ypaBHEHHH
(2842 =|2,7a],

ly=a(x—a)

HMeeT DOBHO JIBa PAa3JIMYHBIX DEIleHHA.

[19 | Tpéxsnaunoe yucao A umeer k HATYPANBHBIX Jie/IHTeNel (B ToM yncie 1 u A)

a) Mosxer nm k OpiTh paBHo 157
6) Mosker au k 6uITh paBuo 287
B) Haitqure Bce unena A, aisa xoropeix k > 30.

; N | Iposepvme, umotGul kaxmdviit omeem 6uLn 3anucan padom c_ ’;O-M .
e
\y 3adanun. po

M coomeemcmayouyez0

— —
e —
© 2024, 000 «Hapareavereo «Hanuomannion a6
HPOET PRI G CIOTRIORIUITIE 1 KOMMOPICC iy oy Il
WY (ig

LRI

GUTT L i v
Koaanrap i aniee, [ini -"“I P

IS
Clidpy,



BAPHAHT 5

Yacts 1

: s : B —
Omeemom x 3adanusam 1-12 nensemcsa yenoe “UCNO UMW KOHEYHAA decAMUUHAR |

dpo6s. 3anumume wucno 8 none omeema 6 mexcme pabomwt, 3amem nepenecume

e20 6 B/IAHK OTBETOB N: 1 cnpasa om nomepa coomeemcmeyiouyezo 3adanus, |
| HaMUHAR ¢ nepeou knemouku. Kaxmdyrw yupy, snax «Munyc»r u 3anamymwo nuwume |
| 6 omOenvHoU Knremovke 6 coomeemcmeuw ¢ npusedénnvimu 6 6ranke obpasyamu.
Edunuyw usmepenuti nucams ne nymcno.

E Paanyc oxpysxnoctn pasen 6. Haiigure Beauanny Tymoro

2 |

p o P g finagareasit ue
Konuposaiie, pacipoctpaienye i HCTOABIONNNHE B KOMMEPUECKIK e ny 0ed HHCLMPHIOr0 PAIPemeHin npason i !

BOHCAHHOI'O yrja, ONUPAIOIIerocs Ha XOpHy, paBHYio 3v2 .
OTeer naiite B rpagycax.

OTBeT:

HJP
Ha koopauHaTHOH IJIOCKOCTH H300pa)keHbI
BEKTOPHI a, b n ¢. Haijgure JiMHY BeKTOpa
a+b+c.

|

Orser: . EERE .1

=Y

Or TpeyroJbHOH MUPAMUADI, o0béM KoTopoil paBen 34, oTcedeHa
TpeyroJibHasg NUpaMuja IIOCKOCTBIO, NpoXoAfAlleil uepe3 BepIIHHY
nUpaMU/BI U CPEHIOI0 JIHHUIO OCHOBAHUA. Haiture 00bEM OTCEUEHHOH

TpeyroJbHOW MUPaMHJIBL.

Orgerp: . -

dabpura BBIIYCKaeT cyMKM. B cpegnem 8 cymor M3 1000 umeloT CKpbIThIE Je(eKThl.
HajiauTe BEPOATHOCTb TOrO, YTO KyIJIEHHAs CYMKa OKaKeTcs 0e3 nedeKTOoB.

OrBeT: .

© 2024, 000 «Hanarenverno «Hamsonasuoe ofpasopames, © 2024, 1OV IO «MIHMO»

ONVCKARTeN
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BAFPWAH
- Er3 TUNOBBLIE SKSAMEHAU.HOHHHE __HTU

bl ppiTaCKHBAIOT no o4epe;y

e » .
dnomacTep pa3 cuHHA (hroMacrer,

[ 5 B samuk
5 e acrepa. %
] 7 KpacHpix M 3 cuHux (JIOM gTo TIepBBIM

B clyvaitnom mopagke. Kakosa BepoATHOCTE TOTO
HOABUTCA TPETHUM TO cuéTy?

Orser:

M ypapHeHue nMeeT Gosiee OLHOTO KODHy,

6 Pemure ypasuenue log, (2x +3) = 10go,2 (x+1). Ec
B OTBETE 3ANUIINTE MEHBIIHH M3 KOPHEH.

Orser:

7 | Hailanre snauenue BoIpaskeHMs T 256.

OTgeT:

R . \ o % dyuxnan f(x), OmpeleseHHo;
8 | Ha pucynxe nsobpamén rpadux y=/f'(x) — HPOM3BOAHOK - gacaTeNbHAA K Tpabury
" na unrepsaze (-8; 6). Haiiqure KOMMYECTBO TOUEK, B KOTODBIX 7

pyHEIUM f(X) mapaniensHa NPAMOH Y = —2X — 14 nau coBnajaeTr ¢ HeH.
Y\

=

I S —

OtBert: .

) | JLia HArpeBaTeJbHOrO dJIeMEHTA HEKOTOPOro NPHGOPa 9KCIIEPUMEHTANbHO Oblia MOTYHeH:
3ABMCUMOCTH TeMIepaTypsl (B KeJIbBMHAX) OT BpeMeHM paGore: T(t)=T,+bt+at®, 1%
t — pemsa B munyrax, T, =1400 K, a = -25 K/mun?, b = 300 K/mun. UasectHo, uto IPF
remmepaType HarpepaTesnbHoro anementa ceime 1900 K mpu6op moskeT mcrnopTHTHE
[103TOMY ero Hy3KHO oTKTounTh. Haitaure, uepes kakoe HanGoxbinee Bpems mocJie Hauas
paboTel HY;KHO OTKJIOMMTL npubop. OTBeT faiiTe B MUHYTaX.

OrseT:

[ 10 | Or npucrans A k npucranu B, paccrosinie Mexy Koropsivu pasno 240 kM, ormpaBi1®
T ¢ [HOCTOANHO{ CKOPOCTLIO TIePBbIil TEIIOX0/, a Yepes 8 4acos mocte sToro cejgom 3a BV
co ckopocTeio Ha 8 Km/u Bosblied, oTnpaBuics sropoit. Haitaure ckopocTh nt‘l‘““:,_l
TEIJI0X0/a, ecau B NyHKT B 06a Tensioxoja npuoLLIn ofHOBpeMenHo. Orger paiite B Y

OTeeT: .

02024, 000 sHagareascteo «Haunonaasnoe obpasosannes, © 2024, YOV IGH MILTMO,

Karupnna e, pacHpocTpanenie i HENOALIOBAHNE B KOMMEDYECHKUX LWeaAX 60l nuenseitioro PAIPETEMIE IPAROOOITA AT 100 1



T e 29

11 | Ha pucynxke H306

. paxe - pat.
Haiinure f(4), H rpadux ¢pyHkuuu f(x)=pa

Orger:

-—-—-—.'_'_‘I H' 9
L__I-E—J AH/IMTE HAMMEHbIIee 3HAYCHUe (DYHKIIMU y=xvJx -9x+23 Ha oTpe3ke [1; 36].

OTeerT:

He 3abydeme nepenecmu ece omeemw 6 6ranx omeemoe N 1 8 coomeemcemeuu

/'"\, € UHCMPYKYUeld no éuinoinenuio pabomst.
\:) Ilposepvme, wmobun. kaxdviii oméem 6bln 3anuCAN 6 CMPOKE C HOMEPOM

coomeemcmeyou,ezo 3adanun.

Yactp 2

Jlna sanucu peueruil u omeéemos Ha 3adenusn 13-19 ucnonvsyime BJIAHK
OTBETOB N: 2. Banuwume cHavana HoMep suinonrsemozo 3adanus (13, 14 u m.d.),
a zamem noaHoe 06ocHoéarnoe peuienue 1 omeem. Omeemy. 3anucsiéaime Lemxo

u pa3bop4uéo.

&

. E n
13 | a) Pemmre ypaBHeHue (4J:‘3+16.r+la](cosx-cos(;+xj—0,5]=0-

T
- calmue OTpesky | —2m —— |.
6) Haiigure Bce KOPHH dTOr0 ypaBHEHUS, MpUHAJIeKAall pesK) [ - 2}

14 | Hapédpax ABu B ,C, IpaBUIBLHON TPEYTONBHOM IIPH3MBL ABCA,B,C, 0TMeTH/IX COOTBETCTBEHHO
—J oukn T u K Tak, uto AT: TB=2:1 n B,K = KC,. epe3 ToUKH K u C mapasienbHO

npamoit TB, nposejieHa MJI0CKOCTh .
AB sapiseTcA cepeluHOH

=3J7.

a) JlokazuTe, YTO TOUKA MepeceueHrs MIOCKOCTH ¢ ¢ peopoM

orpeska AT.

' p - . =42, AA
5) HaitauTe nUomaas cedenns npuamsi ABCA, B C, 1I0CKOCTBIO ¢ ectu AB =42, Afy

- | Pemmure nepasenctso 9logi(4-x)" +5logg;(4- x)? <56.
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B aBrycre 2027 roga JimuTpnii niar

BO3BpPATA TAKOREI: UYHB
. qr vBe
- B ﬂHBapE‘ 2028, 2029' 2030 7] 2031 I'OJIOH ﬂo.”" P Ha 14 0/{0 oT CYMMH )Ioﬂrn
HA KOHel| NpeALIYIero roja; . BF‘J‘I“““BBBTCﬂ
— B sinpape 2032, 2033, 2034 n 2035 roaos AR oJIra;
’
aruTh 48CTE A y M TY e cyny,

HA KOHEIL IPeALAYILero roja;
I 1 ! umo BBIT 6pITE HA oAdH

B ePHOJ ¢ (heBpas N0 HioJIbL HeoOXOA
B ABPYCTE KANIOPO rofa AeicTBis KpeAHTa N
MEHBIIE J0Jra HA aBrycT MpejbliyHniero RO CTRIO orateH:
- k asryery 2035 roga kpeauT Ao/KeH GpiTh MOJIHO | 700 T8EC: pyﬁ.ﬂeﬁ MEHBLIIE Cymy,
Haiinure cymmy xpeanta (B Man pyouei), ecan ona HA
OGLUIMX BBITLJIAT MO KPEeAHTY.
6HCCEKTPHCBI },?I"J'IOB LKN H LM‘N:
17 [ B rpanenun KLMN ¢ ocuopannsamu KN ¥ ML nposeJf 1eIbHO npAMOMH KN TPOBeyy
KoTOpele nepecexsnch B tTouke P. Uepea TOUKY P napes peHHO B TOYKax A v B. T,
npsMyio, Koropast nepeceiia croponbt LK # MN cooTBeTCT
atom AB = K.

a) Jlokamure, uro Tpanenus KLMN paBH
6) Haitaure cos /LKN, ecin KP: PM =2 3, AP

ﬂoﬂ}KEH

obeppeHHadA.
. PB = 1 . 2.

18 | Haitaure Bce snauenns @, NpH KaxaoM U3 KOTOpBIX CHCTEMAa ypaBHeHHUH
|x+4|+|x—4] & f‘|q+1|+|q~1| 2
(__ _1] +L;__-#_5 - 25,

2 2

I y=ax—-8a
MMeeT POBHO j(Ba Pa3JIHUYHBIX PELICHHS,

CpezHee reoMeTpUUECKOE B UMCEJ Py, Py, ..., P, BbIUKCAAETCA 110 Gopmyse 5/ p - ps ... Di

a) MoskeT Ju CcpejjHee TI'eOMETDHYECKOe TPEX PAa3JMYHBIX ABYSHAUHBLIX YMCeJ OblTh

pPaBHO 45 0T
6) HaHUgIHTE HaHMMEHBIIIEee BO3MOMK : q ¥ -
N HOe 1eJ H 1€ CpeaHero PEOMETp ex
eJI0e 3HaueH HMYeCKOT pE'.\

pa3NUUYHBIX /IBYy3HAYHBIX UHMCEJ.
B) Hajtgnre HauboablIee BO3MOMKHOE IeJIoe 3HAY
) €Hue cpenHero
reomMeTpuyeckoro mecr

pa3imHYHEBEIX JBY3HAUHBIX UHCEI,

[" ) ' "
ITposepbme, wmobbt kKaxdbil omeem Goin sanucan padoy ¢ HOMe -
POmM coomeemcemeyouye’

-

3adanun.

——
—
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BAPHAHT 6

Yacts 1

> ———— Ty

Omeemom x sadanuam 1-12 sensemen yenioe YUCLO UNU KOHEYHAA OecAMUYHAR
dpobs. 3anuwume wucno ¢ none omeema 6 mexcme pabomwt, 3amem nepenecume ‘
e20 6 B/IAHK OTBETOB N 1 cnpasa om HOMepa coOoOméemcmaeyowezo 3adanusn, ‘
HaYuURaf ¢ nepsou xnemouku. Kaxcdyro yudpy, anax «munye» u 3anamyo nuwume

6 omdenvhol Knemouxe 8 coomeemcemeun c npueedénnvimu 6 6nanke obpazyamu.
Edunuyws usmepenui nucams ne HYHCHO. |

Hatinure Xopay, Ha kotopyio onupaercs yron 135°, BIucaHHbBIN
B OKPYHOCTb paguyca 3v2 .

OTgeT:

YA

- Ha koopamBaTHONH NIOCKOCTH U306paKeHbI T T T

N

BEeKTOPHl a, b u ¢ . Haillgure piuHy BeKTOpa
at+b+e.

OTeeT:

.

O6b6éM TpeyroibHOi nupaMuibl SABC, sipnsomeiica 4acTbio NPaBUIbHOH S
mecrnyroaeHoi nupamuabl SABCDEF, pasen 14. Haiinute odbém
1ecTUYTroJbHOH THPaMH/IbI,

txy

Orper: : \p
B C

dabpuka BeinycKaeT cyMku. B cpegrem na 30 kauecTBEHHBIX CYMOK NPHXOAMTCHA 2 CYyMKH,
UMeIUX CKpeIThie Aedexrtsl. Haiiaure BeposTHOCTL TOTO, YTO BbIOpaHHAdA B Marasuhe
CYMKa OKa)Xercs ¢ gedexrammu,

OTBerT:

© 2024. 000 sHanareaerno «Hanmonansnoe obpatonnnues. O 2024, MOV IO «MITHMO»
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OHHbIE BAp
\MEHALIMOHHIE Baeiy,
— e
B M 06pa3sOM BEIGyy,

== aitHBL .
CUHHH
- acTePOP "L Gparbl opMH 4oy
TCH

. JIOM
fHBIX iy oKAK

Hy

B kopobke 6 cunnx, 12 kpacunix ¥ 7 3"'"1‘0[,0' 4TO
ABa omacrepa. Kakona peposiTHOCTD
KpacHwiii (hromacrep?

Otper: er GoJI€e OJHOTO KOy,

Ecv ypapHEHHE e
1

)
Peinnre ypannenne log, (x +5) = 10€s (1 )
B OTHETE 3ATMILATE MeHBIIMA U3 KOpHeH.

Ortner:

2%4% ”p“ a= 2,5.

Haiiaure : YHHE IMOeHUHA
AUIANTe JHAYeHHe BbIpa a]%‘

OTgeT:

I'C]IHH f(x) i Ha ﬁﬂHTe aﬁc U.I‘Itr*

i pyH i
~— NpOM3BOAHO -l pasie/ibHA IPAMOH y = 3x <

Ha pucynke nzobpaskén rpadpuk y = f (x) f(x) na

TOYKH, B KOTOPOIl KacaTe/lbHAA K rpaduKy GYHKIHAN Y=
HJIHM COBHAJIACT C Hell.

OTtgerT:

B 60k0B0#i cTeHKe BBICOKOI0 IMIUHADPUYECKOTO Oaka y camoro AHA 3aKpenién kpas. Ilocre
€ro OTKPBITHA BOJA HAUMHACT BHITEKATh W3 Daka, mpu ooy BBICOTA CTONGA BO,!II:I-B o
BLIPDAMEHHAS B METPAX, MEHAETCHA M0 3AKOHY H(t)=qa¢?
=at® + bt + = =
) L 1 i s Hy, rpe Hy=6,25
HAYAJILHBIH YPOBEHL BOALIL, @ =—M/MUHZ g p=_°
49 7 M/MuE — I0CTOAAHHLIE, t — BpeNs
B MUHYTAX, [POLIE/IIee ¢ MOMEHTA OTKPbITHs Kpan
Oyper perTekaTs M3 6aka? Orser gaiite g MUHYTax

a. B revenye KakKoro spemenu oK

OTtper:

Ot npucranu A K npucranu B, pacerosnype Mesi
C HOCTOAHHOW CKOPOCTBLIO 1EePBbLIi TeIIoXoy, g :[ngGTODM
! €3 4

M1 PaBHO 192 g ormpasi1®
CO CKOpOCTBIO Ha 4 KM/4 GoJblueit, opp ?

Yacy P
PaBuicy po Hocne aropg coesrom 3a HitY

TEIIOX0/a, eC/iu B IYHKT B OH n1pu6e Opoix, .
e Oﬂ'HOBpeMEHHO c ne[I)-IaHEHTe CKOopocTts BTOPY
BhI . ;
OTBOT: M' OTBF‘T ;U‘“TL‘ B KM
O 2024. 000 «Hazareserso «Hanmona mnmop s
Fommmpomaiane, pacnpocTpaieinie i1 HenoabIon e p KOMMEpUeck g Ll9.1n!;‘ékmm”w" A
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T Hn“pucyuke M306paxén rpapux QyEkmuu f(x)=pa”.
Haitnute snavenue x, npu xoropom f(x) = 32.

OTser:

12 | Haiiaure Touky Makcumyma dyHKOuE y = +3x~f§ +Tx+15.
3

OTser:

He 3a6ydvme nepenecmu ece omeemu 6 6rank omeemos N 1 6 coomeememeuu
‘ € uHcmpykyued no éunoanenuio pabomat.

IIposepvme, wmobuv. xamdvii omeem 6bin 3anucan 6 cmpokKe C HOMEPOM
L coomeemcmeyou,ezo 3adanus.

Yacts 2

Hdna 3anucu pewenuill u omeemoé Ha 3adanusa 13-19 ucnonvayime BJIAHK
OTBETOB N: 2. 3anuwume cHawana Homep 8uinonniemozo 3adanua (13, 14 u m.a.),
‘ a zamem noanoe o6ocrnosannoe peuwenue u oméem. Omaemsl 3anucvieaime Lémro

u pasbopuuso.

a) Pemure ypaBHeHHE (2x*-15x+ 18)(sinx-sin[x-§j+ 0,25)=0.

r =]

‘g—; 2TEJ .

6) HaiiauTe Bce KOPHH 3TOr0 YPABHEHUSA, MPUHAJJIEKAIIHE OTPE3KY

@ Ha pé6pax AB u A,C, npaBu/ibHO# Tpeyronbroi npuaMbl ABCA,B,C, 0TMeTH/IH COOTBETCTBEHHO

rouku T u K tak, ut0 AT:TB=1:2 u A K = KC,. Yepes Toukn K u C napariejabHo
npamon TA, npoBeieHa IJIOCKOCTh O,

a) Jlokaxkure, YTO TOYKA NepeceYyeHHs miockoctu « ¢ pebpom AB nenut ato peGpo
B oTHoIeHHH 2 : 1, cuuTas or Touku A.
6) Haiipure ninomans cedyenus npuamsl ABCA,B,C, niocKocTei0 o, ecaun AB = 6V7, AA, = 3.

15 j Pemnre HepaBeHCTBo logh,(x+5)° —4log,s (x+5)%>40.

U 2024, 000 sHapatenserao sHanwonansuoe obpasosanues. © 2024, OV IO «MILHMO»
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34 3, TNOBBIE skaaMEHALMOHHIIE PP TY
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—_— SETSNNSIIE S5, e Hi 8 nerT. YcnoBHA epg

6a
B aBrycre 2027 roga Anuma nuanupyer B3ATP KpeAuT B

BO3BPATa TAKOBBI:

- B sHBape 2028, 2029, 2030 u 2031 roaos AT
HA KOHeI| IpeALIAYIIero roia;

— B sBape 2032, 2033, 2034 u 2035 roaos AOTT yBell
Ha KOHel, NpeALIAYILero roja, ra;

4 cTh A0JTd,
~ B IIEPHOA ¢ (eBpaJis 1o MioJb HEOOXOAUMO BLIIIATATE :: 6uTh AA ONEY H TY e CVMuy
~ B ABLYCTE KAXM/OTO roja AeiicTBUsA KpeauTa JOJIT JRONIA
MEHbIIIe [0JITA HA ABIYCT IpeAblAyLIero roaa;
— K aBrycry 2035 roga kpeauT AOJKEH OBITH

enpunBaeTca Ha 15 % OT CYMMEI [I0iry
yB

puupaercd HA 13 % OT CYMMBI 10y

[TOJIHOCTBIO poralneH.

ga 1690 TBIC. py6aeit MEHBIIE CYyMuy

Hajdinure cymmy Kpepura (B MJIH pyGaeit), ecaH OH&
ofImMX BBIMJIAT IO KPEJHTY.

LKN un LMN
ey GUCCEKTPHCH yIrJoB :
17 | B rpamenuu KLMN c ocHOBAHMIAMU KN u ML npoB APACE ST N mpueia,

KOTOpEIe mepecekaucs B Touke P. epe3 TOUKY P Hapaile o B Toukax A u B. Ilpg
NpAMYIO, KoTopas mepecexja cTopoHs! LK 1 MN cooTBeTCTBeHH

atrom AB = KL.

a) Ilokasxure, uto tpanenus KLMN paBHOOeApenHadl.
6) Haiigute cos ZLKN, ecin KP: PM=4:3, AP: PB=3:2.

[ 18 Haiigure BCe SHAYEHHS @, IIPH KaKJAOM U3 KOTOPEIX cHcTeMa ypaBHEHHH

2
(|xA1|;|x+1|_7T+(|_y_‘l%|iﬂ+1) ~100,

_y:ax+8

HMeeT POBHO JBa Pa3JH4YHbIX pellleHHA.

39 ] CpeliHee reoMeTpHYECKOE & GUCEN Py, Py, ) Py BEIMHCIAETCA 1O dbopmyne m

a) MosxkeT JH cpeJjHee reOMeTpHYECKOe TPéX DAa3JMYHBIX JBYSHAUHBIX UYHCE] OHT
paBHO 36?

6) HajiguTe HauMeHblIIee BO3MOXKHOE 1[eJI0e 3HaYeHUe CPeJlHero reOMeTPHUYECKOro qeTHIpEs
pas3JUYHBIX JABY3HAUYHBIX YHCEJ.

p) HaiiinTe HauMeHbIllee BO3MOMKHOE LeJIOe BHAYEHHE CPeJHero reoMeTpUYecKoro mecr
pas3JMYHBIX JABY3HAYHBIX YHCEJL.

i Ry

§ Iposepbme, umoGui kaxcdvii omeem 6oin 3anucan padom ¢ Homepom coomeemcemayowed
1 3a0aHUR.

T e
e © 2024. 000 sHanarenserso sHaunonansuoe obpasonnnues, © El)"-i_‘ay
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BAPUAHT 7

Yactp 1

Omeemom x 3adanusam 1-12 Aensemcs yenoe LUCRO UNU KOHEYHAR JecAMUNHAR
dpobb. Januwume 4ucno 6 noae omeema 6 mexcme paGomui, 3amem nepexecume
ez20 ¢ BIAHK OTBETOB M 1 cnpasa om HOMepa cOOmMEemcmeyiouezo 3adanus,
nawunas ¢ nepeoi xnemouxu. Kawdyo yudpy, 3HaK «Muryc» U 3GNAMYIO0 RUMUME
@ omdenvHol KAeMOuKe 8 coomeemcmeul ¢ npueedénnvimu 6 Gnanke obpasyamu.
Edunuybl usmepenull nucamop He HYHHO.

B tpeyronbHuxke ABC cpeausas iauaua DE mnapajeabHa C
cropone AB. Haiinure mnomans TpeyronsHuka ABC, eciu niomanb

rpanenuu ABED pasHa 36. D E
OTBeT: . A B

Jlansl BexTopsl a(2; —5) m b (5; 7). Haligure ckanspHoe Npou3BeJeHHE BE€KTODOB 0,6a
ul,4b.

OTser:

KOHyCa MpOBeJeHO ceueHHe, Aeldlllee BICOTY HOMoIaM. HaiiguTe naomaab

[Lnomaab NONHOH MoBepXHOCTH KoHyca paBHa 66. [lapanienbHo OCHOBAHHIO g
[OJIHOHM MOBEPXHOCTH OTCEYEHHOro KOHYyca.

Orser:

B c6opuuKe GuieroB mo mMaTeMaTuke Bcero 60 Guueros, B 9 ¥3 HAX BCTPEYaeTcs BOIPOC
no teme «IIpoumssogHas». Haiigure BepOATHOCTH TOro, 4TO B cay4yaiilHO BBIOpaHHOM
Ha pK3aMeHe GuieTe IIKOILHUKY He ZocraHercsa Bonpoc no teme «IIpoussoanasn».

OrBeT:_

B sBepxHeM Awuke cToja JexuT 10 6enbix u 15 4épHBIX OAMHAKOBLIX MO PazMepy KyOMKOB.
B HuiKHEM AMIMKe cToja JexuT 15 Geanix u 10 4épHBIX TAKUX Xe KyOukoB. AHA Hayraj
B3fAJIA M3 BEPXHEro AUIMKA ABa KyOuka, a Ona — ABa KyOHMKa M3 HMMKHEro AINMKA. ITocne
oTOro AHSA IMOJO0XKHJIA CBOM KyOMKM B HIKHMHA AnMK, a Ona — B BePXHHH. Haiigure
BEPOATHOCTb TOr0, YTO B BepXHeM SAIMKe [O0-IpeXxKHeMy Gymer 10 Genwix u 15 4€pHBIX
KyOMKOB.

QOrBeT:

Haiinure KOpeHb ypaBHeHus Yx+5 =8 .

OrBer: .

@ 2024, 000 «Msnatenncrso «Hanmonrankuoe obpasosarues. © 2024, YOY JIIO «MILHMO.

Ki pANHEe, PACHPOCTPOHENHE W MCO;
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E Haitaure 3HaYeHMe Bhipakenns 10goz564-

Ha pucynke wuzobpamén rpadpux y =1 (x)sxa (4 9] pynKmma flx

Kanspananmwe, pacnpocrpanenwe n HENOALIORAUKUE B KOMMEDUBCKIUX [0y fip
' ed e

MEHALIMOHHBIE BAPYAKT,

ero, TMnoBBIE K34

OTger:
e 0 m

— npoHM3BOA ) IpUHAMAaeT Hanﬁo.rmmee

Ha wHTepBaJe (—3; 10). B xakoii Touke OTPe
3HayeHHe?

OTger:

Hnsa  onpepenesuss 2p@EKTHBHOH TeMIepaTyphl 3BE3[ HCIOJB3YVIOT 3aKO0H
Crechana — Bouaenmana, corsacHo xoropomy P=oST*, rge P — MOIIHOCTb M3JIYYEeHHA

_8 T
3Be3/nl (B BaTTax), 6 =5,7-10 2R NOCTOAHHAA, S — MIOmAaAb IOBEPXHOCTH 3Be3]H
(B xBaspaTHBIX MeTpax), a T — Temmeparypa (B xKesbBMHAX). HaBecTHO, uTO mIOmAD
; 1
IIOBEPXHOCTH HEKOTODPOH 3Be3[bl PAaBHA 618—-1020 M2, a MomHOCTE ed U3JyueHHs pasHa

1,824 - 10%6 Br. Haiigure TEMIEPATYPY OTOH 3Be3/Ibl B KelbBUHAX.

Orper:

IlBa Besocunenucra OAHOBPEMEHHO OTNPABUJIUCH B 88-KHJIOMETpOBmf1 npo6er. [Tepsnilt
e:a;t::;) CKOpOCTBIO, Ha 3 KM/4 GoJbinel, yem CKOpPOCTE BTOpOTO, 1 npUOBIN ;{- unn
H ca 7 ) =

paHbIIe BTOPOTO. Haiinure cropoers BeJocunenucra, npumre TO K i
nepBuiM. OTBeT paiite B KM/4. ’ AEAC LY B AR

Orger:

S— —_—

—

b 2024, 000 «Haantenserno sHaunonannioe IH'ITH!_.IUIH.!:I:T L2024, Yoy
LARR S {1 ¥ i T .
LMeN NG YO oMU MG,

LA i, AL L T T ATy L]
I i

LT 1

I an



GAPMAMT 7 37

11 Ha pucynke u3o6paskenm rpapmxn OGyHKIHE

e

-

k
rx)= % 0 g(x) = ax + b, koroprie mepeceKaloTCA

B ToYKax A u B. Haiigure a6emucey Touxn B.

Orgert:

. 3n
Haiinute HauGonbinee sHauenne pyaknum y = 3cosx + 8x — 5 Ha oTpe3ke {—?; 0}.

Orser: ;

He 3abydvme nepenecmu éce omeemwi é Gnanx omeemoe N 1 8 coomeéemcmeuu ‘
@ € UHCMpYKYUel no 6uinonKenulo pabomul. '

ITposepvme, wmobut kamdwviii omeéem 6bvin 3anucan 8 CmpoxKe ¢ HOMEPOM
coomeéememayouezo 3a0anun.

Yactp 2

Jlna sanucu pewerul u omeemos na 3adanus 13-19 ucnonsvsyime BIAHK |
OTBETOB N 2. 3anuwume cravanra HoMep 6binonnaemozo 3adanus (13, 14 u m.a.),
a 3amem nonnoe obocrnosannoe pewenue u omeem. Omeemsl 3anucviéauime L€mxo

u pa3bopuuso.

13 | a) Pemure ypaBHeHHE 62¥-142.25"05 =16-30"".

6) HajigaTe BCe KOPHH 3TOTO YPaBHEHU:A, NPHHAAJEKAIIHE OTPE3KY [0,5; 4] .

E OcHOBAHMEM YeTHIPEXYrosbHOH nupaMuibl SABCD saBnferca Kpajipat ABCD, pebpo SA
nepHeHANKYJIAPHO MJIOCKOCTH OCHOBaHMA. Yepea cepejMHbI pébep BC u CD napaieibHO

npamoit SC nposejieHa IJIOCKOCTH .
a) JlokaxkuTe, 4YTO TOYKA IePeCeYEHHA IJIOCKOCTH O € peépom AS meauT 3T0 pedpo

B oTHOmeHKHU 1 : 3, cUMTAA OT BEpIIUHEI S.
6) HaiiauTe mjomaAb cedenna nupaMmuabl SABCD nJI0CKOCTBIO O, eCIH AB=4, AS=3V2.

logs(3-x)-logy(3x+2)

15 | Pemmure HepaBeHCTBO S
log3 x* +2log, x* +4

o 2024, 000 sHagateawcTeo sHanuonansuoe obpasosaies. © 2024, '1;”:\,- O «MITHMO»
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r3. TUNOBBIE aK3AMERARTE ¢
gra. TWVER- — _—

I e N ma 4 roza B Pasmep,

0aHK®E
e AT B
B uione 2028 roga Ospra mnaHupyeT B3ATE zp A

3,6 Mnn py6aeit. Ycnosua ero BO3BpPATA TaKOBbIl-

- B sEBape 2029 u 2030 rogos JoJr yBenHuHBacT
NpeAsIAyINero roaa;

— B AHBape 2031 u 2032 ropos Q0T Y
npes! ero roja; . T

- BI:IEPH'EZT ¢eBpa'§1a o HIOHb KANKIOTO TOfa AeHioTBHs KPEAL
4acThb ZIOJITA;

~ B MIOJE KaX/J0ro roja AoAT AoJoKeH ObITb HA
Ha HIOJIb OpeAblAyIIero rojia;

— Kk uioaw 2032 roga KpegHuT HOJXKeH

4 ma r% OT CyMMH! ROJTa Ha KORey
c

a HeOOXOAHMO BBIILIATHY

opHy Ty e peJJUYUHY MEHBIIE 0jrg

6bITh OAHOCTHIO mOrameH.

A%, HO TOJIEKO B II€DRBR
OJLre mpeAsIoKUIIM B3ATHL KpeauT B GaHKe G Ha TAKHX XK€ ch;;ﬁue :H <5 TORE = ER Y
ABa Toxa joar Gyger ymenmuuparecst Ha 18 %, & B no%nenge G GoJsipllle CyMMBI BhINjiar
HaiiquTe 7, ecii obmas cyMMa BBIILIAT 1O KPeauTy B DaH
B Oanke N Ha 162 Thic. py6aen.

ak, ato BE : EC =1: 4. epes Touky |

oury E T
Ha cropone BC pom6a ABCD oTMeTH/IHA TOYKY narosanu BD u AC B Toukax

HepIeHAUKYAApHO BC mpoBend NpAMylo, KOTOpad nepeceKaeT i
R u M coorsercrBeHHO, npk aToM BR: RD=1:3.

a) lokaskure, uro Touka M genut orpe3oKk AC B OTHOLIEHHUH 2:1, cuuTas OT BepIIHHEI C,

6) Haiigure nepumerp pomba ABCD, ecnu MR =23 .

Haiigute Bce 3HAUEHUA @, IPH Ka»J0M H3 KOTODBIX YpaBHeHHE
V8-2x-x* +2+a=a|x|

HMeeT POBHO OJHH KODEHB.

HManer aBa HabGopa uuces: B nepsoM Habope Ka)kjoe uucyo paBHo 150, a Bo BTOpPOM —
xaxcaoe yuciao pasao 50. CpexHee apupmMeTHuecKoe Bcex Yucesa ABYX HaGopoB pasHo 78.

a) Kaxoe unciio nepsoro Habopa yMeHbIIMIM Ha HATYPAJILHOE YUCIO 1. MOKeT JIu cpejiHee
apudMeTHYeCKOoe BCEeX YKCes ABYX HaOOpoB OHTHL paBHO T1?

6) Kaxnoe uuciio nepsoro Habopa yMEHBIIKIM Ha HATYPATBHOE YHCIO m. MoKeT 11 cpeaHee
apu(MeTHYeCKoe BCeX YHces ABYyX HabopoB OuITL paBHO T0?

B) Kaxczoe unesno ogHoro Habopa yBeIMYMIM HA HATypajbHOe YHCIO R, OfHOBpeMeHH?
YMEeHBIIMB Ha £ KaxJ0oe YUCJO0 APYIroro Habopa, npu YCJIOBUH, YTO Bce "{HCJIa ocTalnch
HOJIOKHMTeIbHBIMU. Kakue 1eible 3HaAYeHUA MOKeT NPUHUMATE

cpenHee yecKoe
BCeX 4HuceJ AByX Habopos? pexn apugmMeTH

ITposepvme, umobu kaxcdwiii e
bl omeem 0w 3anucan padom
¢ HOMepo
@ Jadanusn. PON-coomaentemayolest
© 2024. 000 «Hagareanc = s
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Kousposauue, pacipocTpansnie i MCIOALIODANME B KOMMepUeCKuX neaax 6od IHCLMeNHoro pajpeticins

BAPHAHT 8

Yacts 1

Omeemom k 3adanuam 1-12 aensemcs Yenoe Hucno unu KonewHas GecAmMuuHas
Opo6b. 3anuwume wucno 6 none omeema 6 mexcme pabomwi, 3amem nepenecume
€20 6 BIAHK OTBETOB N: 1 cnpasa om nomepa coomeemcmeyowezo 3adanus,
Hawukas ¢ nepeol xnemouxu. Kamdyo yudpy, snax «Munyc» u 3anamyio nuwume

6 omoenvHol Kiemouke 8 coomeemcmeuis c npusedénnbimu 8 6ranxe o6pa3yamu.
Eduruybt uamepenuii nucams ne HYHCHO.

B napannenorpamme ABCD touka E — cepexuna croporst AD. B C

Haiipure nnomanr mapasmemorpamma ABCD, ecnd IJIOLIALE
Tpanenuu BCDE pasua 72,

OrBeT:

A E ' D

I[z_a_ﬂm BEKTODHI a(2,2; -4) u b(-1,25; —1). Haiigure ckansipHoe NpOU3BeleHHe BEKTODOB
3a udb.

OTseT:
IInomaae ocHoBaHUSA KoOHyca paBHa 56. IlnockocTs, mapajielbHas
MIJOCKOCTH OCHOBAHHUA KOHYCAQ, AEJUT €ro BhLICOTY Ha OTPe3KH AJMHOH

4 u 12, cyutasa or BepmuHbl. Haitqure miomaAk ceueHNs KOHyca 3TOH
NJIOCKOCTBIO.

OTBeT:

B cb6opuuke 611eTOB 10 (PpH3KKe BCETrO 40 6uneToB, B 6 13 HUX BCTPEYAETCH BOMPOC IO TeMe
«OnTuka». HaiiiuTe BepOSITHOCThL TOrO, YTO B CJAy4YaiHO BHIODAHHOM Ha SK3aMeHe Guiere
IKONBLHUKY AOCTAHEeTCH Bompoc no Teme «OnTuxar.

Orser:

B BepxHeM siuKe cTosa Jexur 10 6enbix 1 15 4€PHBIX OJMHAKOBBIX 110 PA3MEPY KyGHKOB.
B HyoKHEM AIIMKe cToJa JeHuT 15 Genbix 1 10 uépHBIX TAKHX e KyOUKOB. Bauga mayrag
B3AJ U3 BEPXHEro ALIUKAa ABa KyOuxa, a Tons — ABa KyOMKa H3 HMKHETO ALIHUKA. IIocae
sToro BaHA MOJOMUI CBOM KYOMKM B HMIKHHMI AHK, a Tonds — B pepxHuii. Haligure
BEpOATHOCTh TOTO, YTO B BepXHeM sliuKe crano 11 Oesblx U 14 uépHBIX KYOMKOB.

OrBerT:

HaiiauTe KOpeHb ypaBHenus ¥2-x =16.

OrpeT:

e P /IO o 0
© 2024, 000 sHoagateanctoo «Hanuonansnoe obpasopannes. © 2024, HOY Jllml :mil;llt:h; paresel e JonyeKaeTen




40

L7 ]

Konuponn e, PRETROCTRRIe e 3 e

- T B AT~
o .

Era. TUNOBbIE =

logs 3
25%:%.
Haitgure snauenue puipaxenns 6

OTger:; .

poRHOH (DYHKIMH f(x), OTpeZeényy;

ot . T HaMMe
Ha pucynxe nsobpaxén rpapuk y =1 () ¢yrkuuH f(x) npUHAMAaE HbIne,

o ka [-1; D
Ha nHTepBase (—2; 11). B kako# To4Ke OTPE3 [ ’ ]
3HauYeHUe?

OtgerT:

= ¢ JB3YIOT  3aKO0H
Hna  ompenenenna 3p@pexTUBHOR TemmepaTypsl 3B&3m  McIoO ¥

= 4 —_ HHA
Credbana — Boasumana, corsacHo koropomy P=cST*, rae P MOIIIHOCTHL H3Jy4e

Br

ape3nkl (B BaTTax), 6 =5,7-10 ® W — NOCTOAHHAsA, S — IIOIIank TIOBEPXHOCTH 3Be3/bl
: o

(B xBagpatHeix MeTpax), a T — remmneparypa (B KeabBUHAX). M3BecTHO, yro miomaib

1 0 o .
MOBEPXHOCTH HEKOTOPOH 3Be3jibl paBHA 12—-102 M%, & MOI[HOCTL eé naTydIeHAA

pagia 4,56 - 10°° Br. Haiigure Temnepatypy s1oit 3Be3/Ibl B KeJILBUHAX.

OrgerT:

HBa Benocuneaucra OJHOBPEMEHHO OTN
€Xajl €O CKOpPOCThIO, Ha 1 KM/4 Gonbu
Ha 1 uac panbue BTOporo. Hailinure c
BTOpPBIM. OTBeT jaiitTe g KM/y4,

. il
PaBUIUCE B 110-KkunoMerpoBerii npobGer. Hepﬂh"'l
e, 4YeM CKOpPOCTh BTOPOro, ¥ MpHOLLT K hitHMill)
KOPOCTE BeslocHmeancTa, MPHINEIEro i hynaenn

Orper:

—— e
obpasosaRites, O 2024, YO
MOALIOBAHME B KOMMEPUECKUX nenax fiea nue

2024, 000 «Wagatensetno sHaumonaannoe IO o MITH MOy,
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BAPUAHT 8

(11 ]
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[ 1@ PemuTe HEPABEHCTBO

41

Ha DH;YHRe M300parkensr rpaduku GYHKIUH

By + 1 8()=ax+b, xoroprie nepecexarorcs

B TOYKaX A u B. Haitgure a6enuccy Toukn B.

Orser:

Haiigure Toury munumyma dynkmun y=(1 — 2x)cosx + 2sinx + 10, npuHasIeKamIyO

T
NPOMEXKYTKY (0; -2-) ]

OTeeT:

! He 3abydvme nepenecmu ece omeemuvt 8 6aank omeemoe M 1 e coomeemcmeuu

¢ UHCMpYKyued no 6uinoiHeHUI0 pabomul.
IIposepvme, wmobbt kaxncdviii omeem Obinl 3anucaw 6 CmMpPOKe C HOMePOM
COOmeEemcmeyou ezo 3a0anus.

Yacts 2

JIna 3anucu peuleHull U Oméemoe Ha 3adanun 13-19 ucnoavayime BJAHK
OTBETOB N 2. 3anuwume cHAYANA HOMED 6binoanAem020 3adanun (13, 14 u m.d.),
a 3amem noanoe obocnosannoe pewenue u omeem. Omeemst 3anucwviéailme “wémKo
u pa3bop4uuso.

a) Pemmure ypaBHEHUE 255405 11 294571 _140.20° !,

6) HaiiguTe Bce KOPHM 3TOTr0 YPaBHEHHs, PHHALIEKALLHE OTPE3RY [—2,5; —0,5] :

OcHOBAHMEM UYeTbIPEXYroibHON nupamuasl SABCD sasasiercsa kBaapar ABCD, pebpo SA
nepneHAMKYJIAPHO MIOCKOCTH OCHOBAHHA M PaBHO 6. Ha pebpe SA ormeuena Touka K
rakas, uyro KS =1,5. Hepesa touky K u cepeaunnl pédep BC u CD nposejeHa n10CKOCTh .

a) Jloka)KuUTe, YTO IIOCKOCTh O MapajenbHa npsamoi CS.
) [5
6) HajtauTe mniowmajnb ceueHus nupamuisl SABCD MnJI0OCKOCTBIO O, €CJIH AB =42,

logs (3-2x)-logs(x+2) -
log x* +log, x* +1

© 2024, 000 «HMopareascrso eHaumonanpuoe oGpasosanues. © 2024, Y0¥ [0 «MILHMO
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(18]

(19 ]

®

NOBBIE SKGAMEHALVOHHBIE BAPVAKT,
9. TW

aawe N Ha 4 TORA 3. PatMep,

Er

ur B O
B mione 2028 rona Erop maamupyer B3ATE Kpel

5 MuH py6aeii. Yenopus ero BoaBpaTa TAKOBBL 4% o Gy roATa HA Korey
0

— B AaABape 2029 u 2030 romoB AOAT YBBJIH“HB&ETCH Ha

OpeIBIAYINEro roaa; qa r % OT CyMMBI J0Ta HA KoRey
~ B auBape 2031 u 2032 rogoB JOAT yBeTMUMBAETCH

npeaslAyiero roaa; neficTBHS KpeAnTa HeoOXO0HUMO BBITIIATHT
- ona

B IlepHOA ¢ (heBpass Mo HIOHb KAXA0TO T

YacTh NOJra; BeJMYHAHY MEHBIIE N0nr,
— B HIOJIe Ra}!;.,EEOI‘D roga HoJr AOJxeH OBITH Ha ofHy U TY K€

HA UIOJNb MpeABIAYIIero rojaa; ———

- K mroao 2032 roga KpeauT HoKeH OBIThH TI0JIHOC
Farie G Ha TAKHX JKe YCHOBHHX' HO TOJBKO B He‘thIE
B

o. a B mOCHEAYIOIIMe ABa roia —— Ha 149

Eropy npenioxuam B3ATE KPEeaUT
ury B baHKe G MeHBINIE CYMMEI BBINay

nBa ropa goar Gymer yBeJHUYHMBATHCA Ha &
Haitnure r, ecnin ofmasa cymMa BBIIJIAT IO Kpel

B 6banke N mHa 175 TeICc. pyOaei.

yro BE : EC =1 : 3. Uepes Touky E

meruau Touky E Tak,
Ha cropone BC pom6a ABCD or auaronanu BD u AC B Toukax

nepneHAuKyJIapHo BC npoBesny npAMYyo, KoTopas nepecexkaeT
R 1 M coorserctsenHo, npu atoMm BR: RD=1: 2.

a) Jlokaskure, uro rouxa M nenut orpe3ok AC B orHomeHnu 3 : 2, CUATAsA OT BEPIIHHLI C,
6) Halinure nepumerp pomba ABCD, ecitn MR = J15.

Haiiaure Bce 3HaYeHMA d@, IPU KAXAOM M3 KOTOPBIX ypaBHEHHE
V3x+18-x? —-2a =alx|+1

HMeeT PDOBHO OAHH KODEHE.

Mams1 1Ba Habopa umcen: B mepBoM HaGope kax1o0e YMCI0 paBHO 175, a Bo BTopoM — Kam/0e
gucyo paBao 80. CpexHee apu(pMeTHUYECKOE BCEX YMCeT ABYX HaGOpoB paBHO 145.

a) Kaxjoe 4ncio mepeoro HaGopa yMeHBIIHIN Ha HATYPAIbHOE YHCIIO 11, Mosxer nu cpesnee
apu(MeTHIeCcKoe BCeX 4HCes ABYX HaGOpOB GHITH paHO 1327

0) Kasxaoe qucio mepsoro Habopa yMeHbIUIN Ha HaTypaabHOE YuCIO m. MoxkeT J1H cpejiHes
apupMeTHYECKOe BCEX YHCeN ABYX HAGOPOB GhITH pasHO 1357

B) Kazjoe 4nCI0 OXHOrO HaGopa YBeNMYMIM Ha HATYpPaNbHOE 4ucno k, opnospemens0
YMEHBIIUB Ha k Ka’KJa0e 4uca0 Apyroro Habopa, npu ycnoBuu, yro pee ,tmcna ocTaJHCh
:2:)?’::Eg:ib;:;l’“};:éf;g::?ueﬂue JHAYUCHUS MOXKET IPUHUMATE CpefiHee apudMeTHIecKO?

IIposepvme, umobm kamndwii e2
U omeem 6bn 3anucan

‘ o padom ¢ nomepom coomeemcmeyouyezo

T Sy —_—

Komupomanue, pacnpocrpanense u menoanionanme Bt

oMM © 2024, Yo 1
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KonuposaHHe, PACIIPOCTRARCHUE H HCHOMLIOBAHHE B KOMMepHecKHX rnenax Ge3 nHCbMeHHOrO pajpenien

BAPUAHT 9

Yacts 1

Omeemom x zadanuam I-12 aenaemca yenoe LUCAO UNU KOHEYLHAR JecCAMUYHAA
dpobv. 3anuwume wucno 6 none omeema 6 mexkcme paGomwu, 3amem nepenecume
e2z0 6 BIAHK OTBETOB N 1 cnpaea om nomepa cooméemcmeyioujezo 3adanus,
Hawunan ¢ nepaod xremouxu. Kawdyro yudpy, anax «MuHyc» u 3anamyio nuuwume
€ omadenvHOU Kn1emouKe 6 coomeemcmeuu ¢ npusedénnvimu 6 6aanxe obpasyamu.
. Edunuyb uameperuil nucams He HYHHO.

OcHoBanma Tpaneuuun pasHel 29 um 44. Haiigure oTpe3ok,
COeMHAIIINN CepeNHBI JNAaroHaJleil Tpanemmnuu.

OTser: .

Yh
Ha xoopamHaTHOH njaocKocTH u3obpa)keHBl —+ T
BeKTOpbl @ u b . Haiiaure cosa, rae o — yron \ EEEE
MEeXXIY BEeKTopaMu a u b . S T e o T s

OTRreT:

[luIHHAD ¥ KOHYC UMeloT o6Imue OCHOBAHNE U BBICOTY. BricoTa muauHApPA ”
paBHA pajuycy OCHOBaHHA. IInomaar 60KOBOM ITOBEPXHOCTH IUIWHADA

pasHa 62 . Haiiaute miomans 60KOBOI MOBEPXHOCTH KOHYCA.

OTrgerT:

Hayunas KOH(pepeHIHA NPOBOJUTCHA B 5 naneit. Beero samiaHupoBaHo 75 AOKJIa/IOB: nepBhle
Tpu AHA no 11 A0KIAJ0B, OCTANbLHBIE pAacHpe/ieIeHb! IOPOBHY MEXKAY eTBEPTHIM H NATHEIM
aaamu. Ha koHdepeHUHMH MJIAHUDYETCA AOKJIan npodeccopa M. Ilopsaaox nokaanos
onpeaenserca xepebbéBroii. KakoBa BepOATHOCTD TOTO, UTO JOKJIAA npodeccopa M. okaxerca
saIIAHMPOBAHHBLIM HA IOCJHEJHUNA NeHb KOH(MepeHInu?

Oreer: :

Baus 6pocHJI UTPATBHBIN KYOHK, U y Hero Buinaso 60/bme 2 04K0B. IleTs GpoCHJ HTPAJIBHBIM
KyOuK, ¥ Y HEro BeINAJIO MeHbme 6 oukos. Hailiaure BepOATHOCTD TOTO, yro y IleTH BBINATO
oykoB bonbie, 9eM y Banu.

OTBerT:

P 0
© 2024. 000 «Hagarenscreo «Hannoransnoe o6pasosarmes. © 2024. T0OY Hn“(i :lh;ﬂihl{in;:mw.wﬁ W



Konuponaype,

Er3. TUNOBDBIE ~"7 e

- - OpHA, B OTBey
o[HOI'O K ]
eeT ponee
HeHHe UM

aB
Pewnre ypapuenne 3 2x = 2x +3. Ec7M VP
3alUIINTe MEHBIIWH U3 KOPHEH.

OTger:
4 2 2l
(27 ~5“)
Haitaure anavenne puipaXkeHnd ’"iﬁl_ﬂrﬂ
OTeeT: =

iiHO MO 3aKOHY
MaTepuaibHas TOYKA ABHMKETCA MPAMOTHHENH
x(t)=t2+ Tt +13,
' = B CeKyHJaXxX, IPOIIe/mee
ToYKH OoTCcuéTa B METpax, t BpeM#A B Yy 2 :
< aana annenn, B ceKyHAX) €€ CKOpOCTE bI7Ia PaBhy

¢ HAuaJNA ABMMKEHHA. B KaKOH MOMEHT spemeHH (B

25 m/c?

Otser:

pasoM, YTO ero AHTE€HHA JIOBUT paAnoOCUTHAJ, KOTODbI
3aTem mpeobpasyeTcs B dJeKTPHUECKUI CUTHAI, USMeHSAIIHICA CO BpeMeHeM ni) :lagxsgy
U = Uycos(ot + o), tae ¢ — BpeMsa B cexyHnax, ammuutyaa Uy =2 B, acrora o = 1207,
dasa ¢ = -45°. JlaTuMK HACTPOEH TakK, YTO €CJIM HANPAKEHHE B HEM He HHXXe 4eM | B'.
saropaercs jammnouxa. Kakyo yacTb BpemMeHH (B NpoleHTaxXx) Ha MPOTHAKeHHWH IepBoi
ceKyH/BI TOCIe HAuasa paboTsl JaMrnouka Oyaer ropeTts?

JlaT4MK CKOHCTPYMPOBAH TAKHM 00

Orser:

Wmeercs apa cocyna. Ilepewrii cogepaxut 60 xr, a Bropoit — 20 Kr pacTBopa KHCJIOTH
pa3iu4HOM KoHumeHTpanuu. Eciam aTu pacTBOpHl cMelmiaTh, TO MOJYYUTCH pPacTBOD,
copepxamuii 76 % kucnorsl. Ecau Ke cMemaThk paBHBIE MAacChl 3THUX PpPacTBODOB,

TO MOJAYYUTCA PAcTBOP, cojep:ramui 82 % KHCIOTE, CKOJBKO KHMJIOIPDAMMOB KHCJOTH
COJIEPAUTCS B NEPBOM cocyae?

Orser:

Ha pucynke wnsobpamenn rpaduxu GyHKIMI
fx)y=ax* +bx+c n gx)=-2x+4x+ 3, KOTOpPBIe

nepecekaorca B toukax A(0;3) u B(xy; Ys)
Haiipure y,,.

.

OTgeT:

—

0 2024, 000 sHagarenscrno sHauuonansnoe of
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SAPUAHT 9

[—Ej Haiaure namMenbmee 3Havenue GyHKIUM y=2x% —5x +Inx - 3 Ha oTpesKe 1i

®

45

0
6

Oy | =

| E—

Orger;

-

€ UHCMPYKYUel no 6uinONHeHUo pabomb.

Ilpoeepvme, wmobuvi kaxdwviii omeem 6w 3anucak 6 CMpoKe ¢ HOMEPOM COOMEEMCMBYIOULE20

He 3abydvme nepenecmu ece omeemwi 6 Gnanx omeemos N 1 o coomeéemcmeuu
3adanus.

Yacts 2

Ana sanucu pewenui u omeemoé na zadanus 13-19 ucnoavayime BIAHK
OTBETOB N 2. 3anuwume cnavana nomep évinonnsemozo sadanus (13, 14 u m.a.),
@ 3amem nonnoe obocnoeaninoe pewenue u omeem. Omeemst 3anucviéaiime He€mMKo |
u pasbopuuso. |

a) Pemnre ypaBrerue 4logs(sinx)-3loggs(sin®x)+2=0.

. n
6) HaiizjuTe BCe KOPHH 3TOro ypaBHeHHUS, NPDHHALJEKAIIHE OTPe3Ky —?; -2r |.

OcHOBaHHEeM 4YeThIpéxyrosbHoi npuamel ABCDA,B\C\D, sABiseTcsa NPAMOYrojibHas
rpanenus ABCD, B koropoit £ BAD = 90°, a ocHoBanusa AB u CD coOTBETCTBEHHO PaBHbI
cub.

a) Jlokaxxute, 4To ecau ¢ =4b, ToO 00'béMBbl MHOTOIPAHHMKOB, Ha KOTOpbIe MNPHU3MY
ABCDA,B,C,D, penur nnockocts CDA,, OTHOCATCS KaK 3:2.

6) O61béMBI MHOIOrPAHHHKOB DA,D,CB,C, n ADA,BCB,, ua xotopsie npusamy ABCDA,B,C,D,
neaut miaockocTk CDA,, COOTBETCTBEHHO DaBHBI 30 u 20. Hajigure BBICOTY NPH3MBbI
ABCDA,B,C,D,, ecin CD=5, a AD = 4.

Pemure HepaBeHCTBO 2”52l gl <1

B cenrsabpe 2027 roga Muxaus IIaHUpYeT B3ATE KPEAUT B fanke Ha 6 Jjer B pasmepe
1500 Teic. py0OJieii. YCIOBUA €ro BO3BpaTa TAKOBLI:

— B gasape 2028, 2029 u 2030 rogoB A0JT yBeINYUBAETCA HA T 4 OT CYMMBI JOJITa HA KOHeIl
npeAbIAYINero rojaa;

— B saBape 2031, 2032 u 2033 rozxos gosr yBeJHYMBAETCA HA (r + 3) % oT cymMBl JoJira
Ha KOHELl NpeABIAYILIero roja;

— B IMepHoj C ¢deBpaJsa Io aBrycr Heoﬁxo,qumo BBIILJIATHTE 4acTh AOJTCa;

— B ceHTAGDPE KAXIOr0 roja AeicTBUA KPeJuTa JOIT HONKEH GBITH HA OJHY H TY K€ CyMMY
MeHbIIIe [I0Jra Ha CeHTAOPh mpeAbIIYINero roaa;

— k centabpio 2033 roga KpeauT foJxeH ObITH MOJHOCTEIO ToraleH.

2175 Thic. pyOJuei.
Haitgute r, ecau 0611asd CyMMa BBIIJIAT O KPEAUTY AOJMKHA cocrasuTh 2 175 Thic. pyOaen

2024, HOY JUO «MIHMO»

ORI LTI ALk 1 v moE T T
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[ 17 ]

[ 18 ]

——

19 ]

N8/

£ra. TUNOBbIE 3K3AMEHALIMOHHDIE BAPWAHTH

e

ua AB paBHA @, A OCHOBaHHe A])

D 6oxoBaf cTOpO :
yIKHOCTD, xacalomasca CTOpoH AB, CD y AD

ocTh MepecexaeT CTOPOHY BC B nByx TOUKgy
HAXOAUTCA BHYTDH OKPYKHOCTH, ecm;

HOIl TpaneinH# AB
ms BC = b. TTocrpoeHa OKP
~9a, T0 OKpYHH
peaxa BC, KoTopas

B paBroGenpeH
GoabIe ocHOBAL

a) Jlokaxxure, 4TO €CJAN b+e
6) Haitaure gauny Toit vacti o7
c-12,b=10, a=8.

Hajiaure Boe SHAUGHMA @, TPH KAXKJOM H3 KOTOPBIX YPaBHEHHE

J15-2x— x* =3a|x|+a-3ax-x

nMmeer poBHO OJHH KOpeHb.

Ilano weThipéxanaunoe uucio abed, rae a, b, ¢ 1 d — COOTBETCTBEHHO HHUMDHI Pa3pspg,

THICAY. COTEH, NeCATKOB M eMMHUI, NPHUEM a # 0.
a) Mosker st nponsseaenue a - b ' ¢+ d 6bITH GoJbllle CYMMBI @ + b+ c¢+d B 3 pasa?
6) Llnpst @, b, ¢ 1 d TMONAPHO PadaMHbL. CKOJBKO CyIIECTBYeT PA3MMIHBIX YHuCen abed

raknx, uroa-b-c-d<a+b+c+d?
B) UsBecTHO, uTo @b c-d=k@a+b+c+d), rne k — nBy3HadHOEe YHCJIO. IIpm kakoy

HapMeHbIIeM 3Hadenuu abcd wuceno k Gymer Hauboasmum?

ITposepvme, umobu xaxcdvii omeem 6vin 3anucarn paRGOM ¢ HOMEPOM COOMEEMCMEYHWe20

3adanui.




BAPHAHT 10

Yacts 1

Omeemom x zadanuam 1-12 sensemcs Yenoe HUCNO Unu KOHeuYHar decamuunan |
| 0po6b. 3anuwume wucno 6 none omeema 6 mexcme pabomsi, 3amem nepenecume

ezo 6 BJIAHK OTBETOB N: | Cnpaéa om HOMepa cooméemcmeyuezo 3adanus, ‘

Haxuran c nepeou knemouxu. Kawdyrwo yudpy, snax «munycr u 3anamyrm nuwume

6 OmOenvHOU Knemouke 6 coomeemcmeuu c npueedénnvimu 6 Granke obpasyamu.

Edunuyb uamepenus nucams ne HYNHO.

1 B paBnobenpensoit Tpanenun AHATOHANH HepHeHIUKYJIAPHEL.
Bricora Tpanennu paBra 48. Haitnure eé CPeAHIOI JTHHHIO. .

OrgeT: . |

1 | 2 Ha xoopaumaTHOH NJNOCKOCTH H300paskeHBl 1 | |
: BeKTOpHI @ U b . HaiinuTte KocuMBYC yria Mexay 11 1 =
BekTOpamMu a u b.

OTBerT: .

" |

|:_3'_J' [[uauHAD ¥ KOHYC MMEIOT 00IIKe OCHOBAHHUE M BLICOTY. BricoTa muAHHEADA ”

paBHa pajMyCy OCHOBaHMA. IInomaner 60KOBOH NOBEPXHOCTH KOHYCA ' N ‘

pasna 12v2 . Haifanre niomans 60KOBOM MOBEPXHOCTH IUIMHADA.

{ 4 | Komkypc MCIOJHHUTeNEH NpoBoAuTeA B 4 fus. Beero 3asBiIeHo 25 BRICTYILIEHHH: 110 OTHOMY
OT KaxJ0il CcTpaHbl, VYACTBYIOINEH B KOoHKypce. HcmosHHTeNs H3 Poccru yyacTByeT
B KOHKypce. B nepsriit fiens sansanuposano 13 BeICTYNJIEHHH, OCTANbHBIE pACTIPe/I€IE€HEI

[OPOBHY MEKAY OCTABIUMMUCA AHAMU. [TopAgoK BHICTYIJIEHHH onpeleNaeTca epebbLEBKOI.
KakoBa BEPOATHOCTH, YTO BEICTYIJIEHHE MCIOMHHUTENA M3 PocCHH COCTOMTCA B HMOCTEAHHH

neHp KOHKypca?

OTBeT:

OTBerT:

© 2024. 000 «Hanareaperso «Haunoransuoe of . © 2024. HOY AT0 «MIHMO»
; pasoBaRmer. i )
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g AMEHALWMDTTTET™ 777 Ak,
aK g

[Jera 6pocH UTPaNbyy,
gro y IleTn an&_,m

_— 2 o4KOB
GonbIlIe
BRIIATIO THOCTPE
5 Bans 6pocun urpannusii kybux, u y Hero Hajinure BEPOR
KYOHK, u y Hero Beinaso mensiie 5 0UKOB-
OYKOB MeHblIe, yeM y BaHu.

TOTO,

Orger:

meeT Gosee OAHOTO KOPHS, B OTaey,
Hue H

aBHE
E Pemure ypasuenne V3x+22=2-x. Ecau yp

3anmuIIMTe GOJNBIINA U3 KOPHEH.

OTBeT:

1 1 3

4.42.124,
[ 7 Haiizure 3Hauenmne suipaskennsa 0,751 -4

Orger:

i OH
| 8 ’ MaTepuatbHas TOYKa ABUKETCH MPAMOJIHHEHHO MO 3aKOHY
x(t) = —t3+ 6t + 10,

i e KYH/JaX, TpOIIe/mes
rge x — paccTosfsHHe OT TOYKH OTCUeTa B MeTpax, t BpeM3 B..Ceﬁg (')HCTI: 6hLIa paBHa
c HavyaJa JBH)XeHHMH. B KaKoifi MOMeHT BpeMeHM (B CEKYHIaX) e€ CKOp

3 m/c?

OTBerT: .

JaT4uK CKOHCTPYMPOBAH TaKUM 06pa3oM, UTO ero AHTEeHHA JOBUT PagMOCUTHAJ, I{OTOpH}{
3aTeM mpeo6pa3yeTcd B 9I€KTPHIECKMII CUTHAJ, H3MEHAOIUHCH CO BpEMeHeM I10 3&1{00H}
U =Upgsin(wt +¢), rae t — BpeMsA B CEKyHAAX, aMmiuaTyna Uy = 2 B, wacrora o = 120°/c,
hasza ¢ = 45°. JlaTduk HACTPOeH TaK, YTO €CNM HANDHAKEHHE B HéM He HIDKe deM 1 B
3aropaerca ynammnouka. Kakyio uyacts Bpemenu (B NPONEeHTaX) HA NPOTAMKEHUM NepBoil
CEeKYH/BI IOC/Ie Hayana paboThl JaMIouka Gyger ropets?

OTBerT:

Hwmeercs gpa cocyna. IepBelit comepaxur 50 KT, a BTOpoit — 10 Kr pacrBopa KuCJIOTH
Pa3iMYHON KoHueHTpauuu. Eeau 9TH DAaCTBOPHI CMeIIaTh, TO NOJYYUTCH pacTBOP:
codepxkammit 40 % xucaorer. Ecnm K€ CMelIaTh paBHBIE MacChl 3THX pacTBopos
TO TIOTYYUTCA pacTsop, colepxamui 52 % KHCTOTEHL. Croabko KHJIOTPAMMOB KHCAOTH
COACPKHUTCA B IePBOM cocype?

Orper: i
fesssewan e 5

02024, 000 sHaparenncrno «Haumonnnwnoe ofipuaosamues. | 2024, 'In.‘\-'_ IO oMM

CONMPOBAREE, DACHDOCT " ' 3 : ] v .
E HpOuA N PRENPOCTDAMCHNE W HWCI1000, WBanne p KOMMepUeeKy nennx Gey RO RMEe oo Padpetsmmg D o



BAPWAHT 10 49

E Ha pucynke wusobpaxcenn rpagpukd GYHKIHMA
f(x)=ax®*+bx+c u g(x)=2x%+ Tx+ 2, KoTOpBIE
nepecekamorcs B Toukax A(0;2) um B(xs Ys)-
Haiigure xg.

OTserT:

Haitaure Touky makcumyma byaxnuu y = 1,5x2 — 27x + 54lnx — 7.

OTger: .

e

He 3a6ydvme nepenecmu ece omeemvi 6 6nanx omeemos M 1 6 coomeemcmeuu
¢ UHCMpYKyueld no 6sinoaHenulo pabomoi.

Ilpoeepvme, wmoGui Kaxdvili oméeem 6bia 3ANUCAK 6 CMPOKE C HOMEPOM COOMEEMCMEYIOULe20
3adanus.

Yacts 2

| " y
. Ana 3anucu pewenuii u omseemos Ha 3adanus 13-19 ucnonsvsyime BJAHK

OTBETOB N 2, 3anuwume cHavana HoMep 6binoinaemozo 3adanun (13, 14 u m.a.),
a 3amem noanoe o6ocroéannoe peuwenue i omeéem. Omeembl 3anucwviéalime “€mro

‘ u pasbop ueo.

a) Pemmure ypaeuenne logi(cos2x)=log, (cos2x).
16

6) HaiiguTe BCe KOPHH OTOr0 YpaBHEHHA, NPUHALJIEKAIIUE OTPE3KY {311: g—;jl

OcHoBaHHMeM 4YeTHIPEXYrosbHONH npuaMel ABCDA,B,C,D, sBnsercss NpAMOYrolbHAA
rpanenus ABCD, B xotopoit ZBAD =90°, a ocHoBauus AB u CD cOOTBETCTBEHHO PaBHAI

cub.

a) IokaxuTe, 4TO ecau ¢ =2b, To 06bEMEl MHONOrpaHHHKOB, Ha KOTOpble [IPH3MY
ABCDA,B,C\D, penut naockocts CDA,, oTHOCATCA Kak 5 : 4.

6) O6bémul MEOrorpanunkos DA, D,CB,C, u ADA,BCB,, na koropsie npusmy ABCDA,B,C,D,
neadT maockocTh CDA,, coorsercrBenno pasunl 50 u 40. HaijauTe BBICOTY NpH3MBI
ABCDAB,C\D,, ecitu CD=3, a AD = 2.

[ 15 | Pemmre Hepaserctso o4 gulxi 5 q

© 2024. 000 sHagareancrso sHamonanenos obpasosanues. © 2024, HOY 1110 «MILTHMO,
Konuponanuo, pacupocTpRGHMe 1 HCTOALIOBAHNE B KOMMEDPUECKMX LeAX 003 IMCEMEHROTO PASPELISHIA UPAROOOTATATEAR] He JONYERAeTe
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gra. T ganxe ¥4 6 JET B Pazy,,
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50 3 i
— e
peA 0JITa Ha Koy,
N

_3) % OT CYMMBE Aog,,

ot cyMMB! A

K

paATE

B CeHTaAbpe 2027 roga Mapus "”anﬂpye:xoabﬂ %
4,5 MaE py6neit. Venosus ero pogspaTa T cana’

pnansaeT
~ B sEBape 2028, 2029 u 2030 roxos A0AT YBET

pa (r
IpeAsIaymero roaa; oar yBe ﬂuqﬂsae'rca .
~ B AHBape 2031, 2032 1 2033 roxos +p AOTITE}

Ha KOHeI| npeABIAYIero roga; JATATE
— B [IepHOX ¢ genpana no aerycr HeoGxOAMMO Bl:f:r ponAKeH e
~ B CeHTAGpe ka)kAoro roga meitcTBUA KpeANTA A 5

MEeHbIle JOaTa Ha ceHTAOpL npeAsIAyLIEro roﬂa,ﬂﬁo
~ K ceATabpro 2033 rona kpegur goakeH ObITH 1O

J
ury A0
Hassectno, uro obmasa cymma BeiIaT no KpemaHTy

Cronbko py6ueit cocrapur seinsiara 2032 roaa?
a OCHOBaHMWe AD-‘-r

agHA &,
fﬂaﬁcﬁ cropor AB, CD u 4

cTBIO moralex:

cocraBuTh 1,2 MIH Dygy.,
JKHA

ga AB
(17 ] B pasnobenpenwoi panemun ABCD Goxosas cTOPO Kacarm
Gonpme ocroBanus BC = b, ITocTpoena OKPYHHOCTE,

UHY BC’
a) lokaxkure, uro ecoam OKDYIKHOCTH He mepeceKaeT CTC‘TBCD KoTopasd HaXOAUTCS BRymy,
6) Haitaure nanry roit wacru cpeAHeH JMHUM TPATEHH c

Tob+c<2a.

OKDYKHOCTH, ecin ¢ =12, b=6, a = 10.

HUM
Haiinure Bee snavenns @, IpH KaXI0M M3 KOTOPBIX CHCTeMa ypaBHE

2
(lx=1]+[x+1|-4) +(|y-1|+|y+1|-2)* =4,
ay=x+5

HMEeT OOHO UJIH ABa peuieHMNA.

19

TAKHX, qma-b-c*d>a+b+c+d?

B) HaBecTHO, 4T0 @b ¢+ - Rl@a+b+¢+ d), rge b — ABY3HawH,
HauboasieM suavenun abed qHciI0 k Gyper Hanﬁo.u},mnm? € Yucio. IIpu xaxox

12024, 000 «Hagarennerno sHawuonanpnoe oBpy Iu“;' T —
5 M "
AHENUS W HCHOALIORANHe B ROMMepaorigx UEARY (g “llll:i": * Z'||--| .
" Mg

Ko HEGERHKe, pacnpocTp



BAPHAHT 11

Yacts 1

Omeemom K 3adanuam I-12 RENAEMCA Yenoe HUCRO UNL KOHEYHAR DecAMULNAR
0poGb. 3anuwume “wucro 6 none omeema 6 mexcme paGomsi, samem nepenecume
ezo0 6 BIAHK OTBETOB N 1 cnpaea om nomepa coomeéemcmeyouezo 3adanus, |
Hawunas ¢ nepeoil xremouxu. Kamdyro yuppy, snax «munye»r u zanamywo nuwume
6 omdenvnoll Knremouke 6 coomeéemcmeuu ¢ npuedénnviMu 6 Granke obpasyamu.
Edunuybe usmepenui nucams ne RymHo.

BoxoBrie CTOPOHE! TpaNENWH, ONMACAHHON OKOJO OKDPYKHOCTH,
paeasl 7 u 4. Haiiqnre cpegrion TAEMIO TpalemyH.

OteerT: 3y

[Z] Hansr Bextopur a(6; —1), b(-5; —2) u ¢ (-3; 5). Haiiaure qauny BexTopa @ — b + ¢ .

: OrserT: )

OCHOBAHHSA M BEICOTA IHIHHApa paBHEI 8. Haligure 06BéM

) E uauHAp BIMcaH B NpAMOYTOJAbLHEIN napanienenunen. Paguyc
napaJjesenuinesna.

OTseT: :

[__T___] BepoaTHOCTL TOTO, YTO Ha TECTHPOBAHHHM N0 ¢pH3MKe ydamukca K. Bepro pemnT Gosnbme
9 zanauq, pasra 0,79. BepoaTHocTs TOro, uro K. Bepro pemut 6oanme 8 sanau, pasua 0,85.
HafiguTe BepOATHOCTL TOro, 4To K. BepHO pernmuT poBHO 9 3ajmad.

OTseT: ;

5 j IIpu Beimeuke xJeba MPOM3BOANTCA KOHTPOJIbHOE B3BelINBaHMe cBexel Oyxanku. Hasecrno,
4YTO BEPOATHOCTH TOrO, UTO Macca oKa)kerca MeHbie, yeM 810 r, pasua 0,96. BeposaTHocTs
Toro, 4To Macca oxaxerca Gossme, vem 790 r, papna 0,93. Haiinure BeposiTHOCTS TOTO,
yro macca 6yxanku Goasme, uem 790 r, HO MeHbIIe, YeM 810 r.

OrseT:

HaitzuTte kopeHs ypaBrerus log,(5—2x)=log,(1-4x)+1.

OrseT: .
-7 HaitnuTe 3HAYEHHE BHIDAXKEHHUA sin126°
g 4sin63°-sin27°"
OTseT: .

© 2024, 000 «Hanareasctso «Hanuonansnoe oSpasosannes. © 2024, MOV JIITO d'.'wﬂlHl\:ln' REPY Lot it B
Komuposanne, paciipoCTPANGHAE H HCNOIBLIOBAHHE B KOMMEPYECKHX LeAX 63 NHCHMEHHOro PAIpeLienus npanoo e o




3AMEHALIMOHHBIE BAFVAHTY

" ——

Er3. TUNOBLIE 9K
52

— npou3BOZHOH dyHKIHH f(x), ompeAeNeHHo}

su rpapux ¥ =) ), IPAHAAIEKAIIT Y
i pmgfalji (PI Z?ﬁgg)mﬁiﬁnigmnuqecmo rouex akcrpemyMa yRKIME fl )
Ha HHTe -2; 20).

orpesky [1; 15].

v
L R L AN
B
a;?gfo
1]

OTBeT:

rasa BBINOJHAETCA 38KO0H

opouecce Jas HAealbHOTO i
[I’ IIpu agmabaTHYECKOM IPOIL I - o

pV¥=1,8122-107 Ila-m?, rae p — naBieHue B rase B MmacKaJjax,

B KyOMUYeCKHX MeTpax, k=§. Haitgute, Kakoit o6sém V (B Kky6. M) OyzeT 3aHMMATD ra3

npu nasienun p, passom 1,25 - 10° Ila.

OtsBer: .

! 10 MoTopHas JogKa IIPOLIJA IPOTUB TEUEHNA PEKH 96 kM u BepHYJIaCh B IIYHKT OTIpaBJIeHH,
saTpaTHB Ha 0OpaTHBIN myTh Ha 4 uaca MeHblle. HaiiuTe CKOPOCTH TedeHHs, eCIIH

CKOPOCTb JIOAKH B HEIIOJBUIKHOM BOJle PaBHA 10 kM/4. OTBeT gaiiTe B KM/4.

OTser:
i 11 l Ha pucynke nzofpaxceHbl 4acT rpaduKos byHKIRH y ? - . 1
1 } —
c o I T
f(x):ﬁ " g(x)=;+d. Haiigure OpAHHATY TOYKH 1 !__ | | ll
5 . . . +—t
" | | [
nepecedyeHus rpaduKoB ITHX (PYHKIHH. I\ i | | ¢
4 | |
Orser: g ‘f—‘—-\» Y\ ) [
—1 ‘\“u-..__
| i
i l . | -
0] 1 N_]
i
= T e i e
o |
Konuponsy © 2024, 000 '“3ﬂ;mlgo_-—_—_____— —
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BAPMAHT 11
SESE 53

[12 ]

Y

(14

15 ]

Konuponanne, PACHIPOCTPAHEHHES B HCIMILIORAKKE B KOMMEPUECKHX Ueanx 6ed nHCLMEeHnoro paapetieRna pa

Haitnure naumennmee snayenme dynkmun y=xVx -27x+6 Ha orpeske [1; 422].

OTeer:

l He sabydsme nepenecmu ece omeéemsi 6 6LaHK omeemos N | 6 coomeemcemeun

C UHCMPYKYuel no evinoArenuio pabonbl.
Ilposepvme, wmobu xaxndviii omeem 6wvin 3anucan & CMpOKe ¢ HOMEDPOM
coomeéemcmeyouezo aadanus.

YacTts 2

| HAnra 3anucu pewenuii u omeemoe na sadanus 13-19 ucnoavayuime BJAHK ‘

OTBETOB N 2. 3anuwume craxana HoMep 6binonsemozo sadanusn (13, 14 u m.a.), |
a 3amem noanoe obocHosannoe pewenue u omeem. Omseemst 3anucwviéaiime L€mMxo ‘
u pasbopuueo. .

a) Pemure ypaBrenue 2sin®x—-3cos(-x)-3=0.

" " n
0) HaiinuTe BCe KOPHHM 3TOr0o ypaBHeHUA, NPUHALJIEXKAIINe OTPE3KY [Zn; —2-}

B ocroBaruu nupamuasl SABCD nexur tpanenuda ABCD c 661emuM OCHOBAHHEM AD.
Inaronanu Tpanenun nepecexaiorcs B rouke O. Touku M u N — cepesuHb OOKOBBIX
cropor AB u CD coorBercTBeHHO. [1710CKOCTE ¢t TPOXOAUT Yepes TOUKH M u N napanneisHO

npamoit SO.

a) Jokasxute, 4uTo cedyenue nupaMuabl SABCD nI0CKOCTBIO O ABJIAETCH Tpanenaen.

6) Haitgure niomajib ceYeHNA MHPaAMHM/IBI SABCD nnockocTsio o, ecau AD=9, BC="1,
SO = 6, a npamasa SO nepneHAUKyAApHA npamoit AD.

112

PemuTe HepaBeHCTBO 47 +4x_—§E <0.

B urone 2027 roga niaHupyeTcs B3ATH KPEAUT Ha TPH roja B pasMepe 1200 TeIC. pybaei.
VesioBUA €ro BO3BPATA TAKOBBI:

KasKAblil AHBaphb Joar 6yger Bospacrars Ha 10 % no cpaBHEHHIO ¢ KOHIIOM npeabIAyIero

roaa;

— ¢ ¢eBpasA MO MICHb KAMJOT0 roja HeoOXoAHMMO BHIIJIAT
JONTa;

— [IJATEeXH B 2028 H 20‘29 rogax OOJIAHEI GhITb p&BHBIMH;

— k mioaio 2030 roga AoAr AOMKeH GbITH BBIMJIAUEH MOJHOCTHIO.

UTHL OJHUM I[LJIATEXOM €HacTb

HMasecTHo, uyTo nuaTéx B 2030 roxy cocrasut 673,2 Thic. pybiei. Cx0JIbKO py6JieH COCTABHT

nnatéx 2028 rona?

«MIHMO»

. 000 +H: = 1o
© 2024. 000 «Hanarenscteo <Haumonanoe obpasosanues. © 2024. OV & poofaaaarencit we IONYCKASTCR



Er3. TUNOBLIE AK3AMEHALMOHHBIE BAPUAHTY,

54
a CAD. BuccekTpuca yriaa Bgp

rJI
-17 B napannenorpamme ABCD yron BAC sasoe 6ojplie y 5
nepefeaaﬂ o:rIp}esorc BC s trouxe L. Ha npoaomxennn cToporbl CD 3a TOYKY Pany

Takas rouyka E, gro AE = CE.
a) Hoxaxmure, uro AL: AC=AB:BC.
6) Haiigute EL, ecnin AC = 21, tg £ BCA=0,4.

Hajigure Bce 3HaYeHMA @, IpHM Ka)XJOM U3 KOTOPBIX ypaBHEHHE

(a-x)¥ +4a+1=(2x+1)*-8|x|
HMEeT YeTHIPe PASTHYHBIX KODHS.

EcTs Tpu Kopo6kn: B mepsoi kopobke 112 xamHeii, Bo Bropoit — 99, a TPeTbA — Iycrag,
3a onMH X0 GepyT Mo OAHOMY KAMHIO M3 JIO6BIX JABYX KOpo6GOK M KJAAYT B OCTABIIYiOCy,
Caenann HeKOTOpOe KOJHYECTBO TAKHX XOXOB.

a) Morzio s B nepBoit kopobke okasarsca 103 kaMHs, Bo Bropoit — 99, a B TpeTbeli — 97

6) Morno i B Tperbeit Kopobke okasarses 211 xammei?
B) Bo BTOpO#i kopobke oxaszanochs 4 kaMES. Kakxoe mambonpiree 4mciio KAMHEH Mormg

OKa3aTbCsA B TpPeTheH Kopobke?

—
/"\ - Iposepvme, umobu kaxdwii omeem Gwn sanucan PROOM ¢ ROMEPOM COOMEEMCMEYIOWez0
)
\./ | 3adanus.
Konnpog, .. © 2024. 000 HMazsremnerag P ————— _
T pnE e, PACHpOCT DR e #o 5 lvlf!:ltl.-‘Th-'I"}}]H!‘::ng?r:(n;{:;li::it:::;ﬂﬂr ﬂﬁlm.lnmluu.l._ D200y "oy )
£ X Ueanx e LLLLTS TP '.--".\ ,. _l ! nn . L"1xe



BAPUAHT 12

Yacts 1

Omeemom x sadanuam 1-12 sensemecs yenoe HUCLO ULU KOHeYHaA GecAmMuiKraf
dpo6b. 3anuwiume wucno 6 none omeema 6 mexcme pabomut, 3amem nepenecume
ezo 6 BJIAHK OTBETOB N 1 cnpaeéa om HOMeEPa COOmMeEemcmeyu,ezo 3adanus,
HaiuHnas ¢ nepeou xnemouxu. Kancdyro yudpy, 3nax «Munyc» u 3anamyio nuuume
6 OMOenvHOU KNemouke 6 COOMEEMCMEUL C npueedénnbimu 6 6ranke obpasyamu.
Edunuybt usmepenuii nucams ne nymcno.

E OKOJIO OKDPYXHOCTH ONMCAHA Tpamenms, MepUMeTP KOTOpOif
pased 30. Haiiaure nauny eé cpenneit tuann.

Orser:

@ Hare! BexTopsr a(2; —5), b (6; 3) u ¢ (4; 7). Haitaure aanny Bexropa @ — b — ¢ .

OrseT:

E IIpaMoyronpHEIH napajjejenunes ONHCAH OKOJO OUJIHHADA,
pajauyc oCHOBAHMA KoToporo paseH 18,5. O61éM napannenrennnega
paBeH 5476. Hailgure BhICOTY OUAUEADPA.

OTseT: "

BepoATHOCTb TOTO, 4TO HA TECTHPOBARMHM N0 XuMuu yyamuiica II. BepHO pemuT Goabiue
10 sapgau, pasua 0,63. BepoaraocTs Toro, uto I1. Bepro pemut Goasite 9 3agaq, pasna 0,75.
Haiigute BEepOATHOCTH TOIO, ITO II. BeprO pemuT poBHO 10 3azauy.

OTBeT: .

[I’ Tpu BermeuKe X1e6a IPOMIBOAMTCS KORTPONLHOE B3BeIIMBaRMe cBexell Gyxanku. HasecTHo,
YTO BEPOATHOCTH TOTO, UTO MACCA OKAXKETCHA MeHbIIe, M 810 r, paBua 0,97. BepoAaTHOCTE
Toro, UTO Macca okaxercsa Goapme, uem 790 r, paBHa 0,94. Hailigure BepoATHOCTH TOTO,
uro Macca Gyxank: Gonbme, aem 790 r, Ho Menbme, yem 810 .

OTeeT:

E Haitgure xopenb ypaBHeRus log,(7+6x)=log,(1+x)+2.

QOraerT: .

2c0s520°-cos70°
5sin40° ‘

[_ (i | HaiiguTe 3HAYEHNE BRIDAXKEHUSA

Orger:______

© 2024. 000 «Hagatenncrno +Hanuoransuoe ofpasosannes. © 2024. HOY JUITO +MILHMO» N
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AMEHALWIOHHBIE BAPYAT,

56 era. THNOBBIE K3

ﬂx)& on peﬂe.'iéﬂm-_‘

] oM
EJ Ha pucynke naobpamién rpagux y =1 — mponaBoaH (yHKIAR f(x), TpAHALIEAK ALy,
Ha nHTepnane (-19; 2). Hafianre kona4ecTso T
orpeaky [-14; 0].

OTgeT:

9 | Ipu aamaBatuueckom npomecce JAAs WAeAJbHOTO Tras3a BBINOIHAETCA  3aKog

pV*=8,1-10IIa - M, rge p — gapirenue B raze B mackausax, V — o0béM rasa B Kybuieckm
MeTpax, k=§— . Haiigure, kakoii oopém V (B ky6. M) Oyaer 3aHEMAaTh ra3 NpH JaBJIEHHR

p, pasaom 6,25 - 10° Ila.

Orger:

MoropHas JI0Ka IpOLIJIA IPOTHB TeYeHHA PeKu 247 KM U BePHYAACh B IYHKT OTHpaBjeHHs,
3aTpaTHB Ha 00paTHBI#A MyTh Ha 6 Yacos Menbmre. Haiiure ckopocTs 1oaku B HeIoABHKHOE
BOJe, ec/Id CKOPOCTh TeueHHUs paBHa 3 KM/4. OTBer fgalitTe B KM/4,

OTger:

DTJ Ha pucynke naobpaykenbr yactu rpadukos byHKO M vk

k ¢ .
f(x)=; u g(x]=;+d. Haiigure abecumcey Touku

nepecedeHns rpa@uKoB aTUX PYHKIMA.

Orger:

© 2024, 000 sHagatenwcrso sHamMouA L HOR ofipatosaumes, © 2024 HOY IO M[J.II;-]
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BAPHAHT 12

57

12 | Hangur
L_,/] AUTE TOuKy MaKCUMyMa byuxknun y=15+21x-4xVx.

®

F-uuupi)lllllllh pn-'u;mf'ﬂ""""““" H MO

OTteer:

€ UKCMpYKyueil no evinoanenuro pabomot.

ITposepvm
e .
P » Wmobw kawmdwii omeem 6wa sanucan 6 CmMpoKe ¢ HOMepoMm

He 3a6ydw
me
Y nepenecmu ece omeemnt 6 6aank omeemos M 1 @ coomeememeuu
coomeemcmeyouezo zadanun.

Yacts 2

na I & omeemos na saddanur 13—-19 wuc _
‘ gTBE;%rLucu pewenuii u omeemoe na zadanua 13-19 ucnonvayime BJIAHK
M 2. 3anuwume cnavana nomep svinonnsemozo sadanus (13, 14 u m.d.),
a 3amem nonnoe obochosannoe peusenue u oméem. Omeems 3anucbiéaiime “emro
u pasbopuueo.

a) Pemure ypaBHenue sin2x-2sin(-x)=1+cos(-x).

6) YKakKuUTe KODHH 3TOro ypaBHeHHs, IpDUHAJJIENHKAIIlHEe OTPE3KY {—7—;; - Zn:].

B ocroanuu nupamugbl SABCD nexur tpanenus ABCD c¢ 601bIIAM OCHOBAHHEM AD.
IInaroHaau TpamenuH MepeceKalTCs B TOYKE O. Toukn M u N — cepennHsl GOKOBBIX
cropod AB u CD cooTBeTCTBEHHO. I110cKOCTE 0 MpoXoauT Yyeped Touku M u N mapanneabHO

npamoi SO.

a) JlokaxuTe, ITO CedeHHe MHPAMHA/LI SABCD nnockoCThbIO O ABJAAETCH TPanenued.

6) HafiguTe mI0IajAb CeiCHUA THPAMU/LL SABCD nnockocTsio o, ecnin AD = 8,5, BC = 17,5,
SO = 6,5, a npaMaa SO nepneHAUKYJIAPHA npsamoit AD.

. 225
PemnTe HEPABEHCTBO O —lﬂzm.

B mione 2027 roja IIAHUPYeTCS B3ATh KPEAMT Ha 3 roja B pAsMEPe 600 Thic. pybaeit.

VcnoBUA BO3BpATA TAKOBEL:

eficTBUA KpeguTa AOJT BO3pacTaeT Ha 10 % 1o cpaBHEHHIO ¢ KOHIOM

— gaJelf AHBaAphb A
upenmﬂymero roja;

- ¢ (peBpad O MIOHD KAaskJI0ro roja Heo

— g 2028 n 2029 rogax NJIATeXH MO KPEAUTY paBHBIE;

—~ B 2030 rony BLIMJIAYMBAETCH OCTATOK MO KPeaHTy.

fX0AMMO BBIILIATHTE 4acTh [10JITa;

——— atée 2029 roxa, ecam oBIIIHe BHIIJIATH 1O KPeAUTY cocTaBuaH 733,50 Thic.

py6uei.

e Gy IO MO
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@ | 3adanusa.

Era. TUNOBLIE 3K3AMEHAL1HOHHI:IE BAPMAHTH

e yraa CAD. BucceKTpHUca Yriaa B4g

pIl
D mapazxenorpaume ABCD yron BAC sgsoe 007 4 croporsl CD 38 TOUKY D BriGpay,
nepecexaer orpesox BC B Touke L. Ha mpofo/XKeH!

Taxaa Touka E, uro AFE = CE.
a) llokasxure, uro AB: AL=BC: AC. 0.6
6) Haiinure EL, ecnin AC = 24, tg £ BCA=0,6.
HHE
Haitnure Bce smauenns @, npM KaxxAoM M3 KOTOPHIX ypaBHE
2a? +3ax-2x* -8a-6x+10|x|=0
HMeeT 4YeThipe Pa3IUYHBEIX KODHS.
" i TpPeThbA — mycT,
Ects Tpu xopo6ku: B nepsoit kopobke 95 kamueit, Bo BTopoit — 104, a Tp § Oc.ranm}; mz:,
3a onuH X0/ 6epyT Mo 0OJHOMY KAMHIO U3 JOGHIX ABYX KOPOGOK M KJIANYT .
Caenanu Hekoropoe KonuuecTBO TAKMX XO/IOB.

a) Moryio 1 B Tperbeit KOpoOKe okasaTreca 199 kamHuei? 0 Theil — 49
6) Moro 11n B nepsoit kopobke oxaszarses 100 KaMHeii, Bo Bropoit — 50, a B TpeThe "

B) B nepgoit KOpoOKe okasajock 2 kamus. Kakoe HaubGoJblIee 4HCJIO KaMHe MOIVIo

OKa3aThCA B TPeTheill Kopobke?

wmoGo. kandwiii omeem 6uin 3anucan PRJOM ¢ ROMEPOM COOMEemcmeyIouezo

| Ilposepvme,

M oo

Lo - . — )
Loty o1 vnTenuerno o nmong ML e ofipa
: i LR LTI

bty
L L TN TR T
MM 10 nm e LI R 1Y L PO S,



Konuposasne, pac ppocTpal

BAPHAHT 13

Yacrts 1

Om

6po§f1;:n: ::zZH::: 1-12 aensemcs yenoe HUCAO UNU KOHEYHAR OecAmMUUHAA

e20 ¢ BIAHK OTBETS; j\,:ou omeema 6 mexcme pabombi, 3amem neperecume

KHa“unasn ¢ nepeou xnemo Iffmp“ﬂ O HOMEPA COOMBEMCTREYIOUEL0 380ANUR,

o i ey :mu. andyio yudpy, IHAK «MUKYCH U JANAMYIO nuULMe

O isaepenni coomeemcmeuu ¢ npuéedénuvimu 6 6aanxe obpasyamu.
nucamv He HYMHO.

IInomans pomba
paBHa 10. OgHa U3 ero guaroHasei pas 7
APYTYIO AMATOHAND. R e s /}\

OTserT:

Ha KOOpAMHATHOH NJIOCKOCTH HM306pa’KeHbl
BEeKTOpBI @, b m ¢ . Hailaure cKamApHOE
npousBesenue a - (b + ¢).

OteeT: .

J[1MHA OKPYXKHOCTH OCHOBAHMA LMIMHEAPA paBHa 5, BhicoTa paBHa 6. HauauTe mI0manb

60KOBO TOBEPXHOCTH LHJIMHADPA.
Orser: -

JlepeBHI0 e3KeJJHEBHO XOAHT aprobyc. BepoaTHOCTE TOrO, 4TO
B oHefeJIbHUK B aBTOOyCe OKa)KeTcd MeHBIIE 91 maccaskupa, passa 0,83. BepoaTHOCTD
TOro, 4TO OKaXeTcHd menbme 10 maccakXHpoOB, PaBHA 0,46. Haiigure BEpOATHOCTH TOrO,
4YTO YMUCJO NMACCAKHPOB 6yaer or 10 no 20 BKIIOUMTEILHO.

W3 paitoHHOrO HEHTPa B

Orper:_ ___ — ——

Iepen Ha4YaJI0M (yTO0JBLHOrO MaT4a cyaba 6pocaer MOHETKY, 4TO0BI onpefeuTh, KaKas
U3 KoOMaHA HayHET Urpy ¢ MAYOM. Komanga «Buosor» nrpaer Tpu Marda ¢ PasHBIMH
KOMaHZAMH. Haiigure BepOATHOCTB TOrQ, 4TO B sTux urpax «buojor? BRINIPAET Kpedunit

poBHO ABa pasa.

()rrnc'r:____ﬂ__.-—'—-—"

MO «MILHMO»
wes, © 2024, YOV L '“;diu-.\ﬁ:m.'lﬂl'""'n e MOAYCKACTCR

"o 2024, 000 «HMaagateascTo «Hanuonansnoe ofpasopan

e 1 ACTONLAOPAHME B KOMMEPUECKHX UEIAX fea NHCLMONHOTO PAOpPEMIeHIH |



El 3. T Ml 1 HA HH

60

S 4 OTPUILATENbHL
e HAROOTBIIAH d
7(2x-6) _ /3 p orsere 3al

| 6 ] Pemmre ypassenne cos = 2

6
KOpDeHb.
OTgerT:
44‘75
'_____.I
Haiiaure snauenue BoIpaxeHus "gz5
Orser:

TMeUYeHO IIeCThb TOYek:

u aberacc 0O
f(x). Ha oc eyeHHEIX), B KOTODbIy

i nH =
Ha pucynke ugo6pasén rpaduk QYR ¥ cTBO TOUEK (13 OTM

uge
Xy, X3, X3, X, X5, X5 B OTBeTE YKaXHTe KOJI
npoussogHas (GyHknuHd f(x) HOJOKHATENEHA.

vh

OTserT:

|I] Habionatens naxonuTes Ha BhicoTe A, BHIpAXKeHHOI B MmeTpax. Paccrosgrue or nabaogarens
A0 HabIOAaeMON MM JMHHH TODH30OHTA, BEIDAXKEHHOE B KMJIOMETpaX, BRIYUCIAETCH

Rh
no dopmyie [= ,,}5—03 » Tlie R =6400 kM — paguyc emum. Ha KaKOM BBICOTEe HaXOJHTCH

HabJ0aTesb, €CH OH BUAMT JTHHUIO FOpU3OHTA Ha paccTosHuu 25,6 Kkusiomerpa? OTser
JlaiTe B MeTpax.

Orger:

3aKa3 Ha MIroTOBNeHMe 238 A€TaNel NMepBelid pabounii BhIMONHAET HA 3 yaca GuicTpee:

ueM nmpo;u{. Ckonbko neraneii aa HaC MBTOTaBJHMBAET BTOPOMH pabouyui, ecnn MapeCcTHO:
4TO NEpPBBIH 3a yac UroraBIMBaeT Ha 3 nerann Goabme?

Orger:

o © 2024. 000 «Msgarenserno sHaunonanbnoe obpazonanues. © 2024 YOy A0 M MO,
MHpOBAKKe, DACTIDOCTRANE HUe | HCNoNb3doRanue n KOMMEPUecKuX teanx Geg HHCRMONNOTO PAAPO e npanootoaa
B voaaaaTesel e qonvewsa



BAPMAHT 13

61
Ha pueyuke H306 &
@ f(x)=ax2+bx+c.HI:;:::fe CI:Da‘bH“ Y iy‘ ‘\ | ]L:_
OTBET:______________. | \ |
\\ |
1 . \ i
| ol 1 T =
| !
e - \ 'V
| /

| @ Ha#inure nanGonrmee suauenue dbyuxmnnn y=In(x+18)"?-12x na orpeske [-17,5; 0].

OTser:

! He 3a6ydvme nepenecmu ece omsems: 8 6nanx omeemos M 1 & coomeemcmauu
@ Il C UKCMPpYKYUuel no 6wnoNHeruo pabomul.

| Ilposepbme, umobv. xamdviii omeem 6w sanucan & CMpoOKe ¢ HOMeEpOM
l coomeéemcmeyowezo 3adanus.

Yacts 2

| Ana sanucu pewenuil u omeemos Ha 3adanur 13-19 ucnoawvsyime BJJAHK
i OTBETOB M 2. 3anuwume CHRAYANA HOMED 6biNOAKAEeMO20 3adanun (13, 14 u m.4.),
a 3amem noanoe oGocrosannoe pewenue u omeem. Omeemou. 3anucviéatime wémxo
u pa3bopuueo.

13 ] a) Pemure ypaBHeHMe 4FVE15 g xRS _ygxid g

6) HaiiauTe BCe KODHM OTOrO ypaBHEHMHA, NMPUHAZJNEKAIINe OTpe3Ky [2; 6].

B mpaMoii naTHyrosHO# npusme ABCDEA,B,C, D, E, Bricora AA, pasua 3V5, BC=CD =6,
a uermpéxyronbHuk ABDE — mnpAMOYrolbHHK co cropoHamMn AB=5
n AE =45,

a) Jloxaxure, uro nuockoctd CA,E, u AED, nepnesAuKYIAPHEL.
6) Haiigure o6bém MHOrorpanEuka CAED, B,.

[ 15 | Peummnre HepaBencTso logys.» (logs (9-x)) > 0.

© 2024. 000 «Hopateancrso sHanmonansnoe obpasoparnes, © 2024, HOY 110 «MILHMO»
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NOHHBIE BAPMAHT,,
3K3AMEHAU

0 CYMMY-
Ha HEKOTOPY
B uiorne Maxcum IJIaHUpyeT BaATh KpeAUT B GaHKE

Maxcumy nga BapMaHTa KpeJHTOBAHHA.

Baak an,I[.J'IO}RmI

1-i Bapuanr; O
~ KPeIMT npegocraBnaserca Ha 3 roaa; oq3tTa JOAT YBOMIABACTCA HA 20 % or cymay
_ Kp
B AHBApe KAMAOro rojga AefcTBHA
A0JITa HA KOHeI, NpeALIAYIIero roaa;

MTa BHIIJIAYHBAKOTCy
Kaxcgoro rofa AeMCcTBMA Kpel
~ B nepuop ¢ ¢eBpansa no HIOHb o om0 i

e OJIXKEeH
PaBHbIE CYMMBbI, MpU4éM HOCJHAENHUHA MIaTeX I

[IOJIHOCTBIO,
2-i Bapuanr:

~ KPeAHuT npeaocrasisieTca Ha 2 roaa; SRR &>
~ B AHBApe KAaMJI0ro roja AelicTBUA KPeAHTa AOIT Y

AT BHIIJIAYMBAIOTCR
" B UeUOL ¢ (eBpans N0 HMIOHL KAKAOrO rofa ACACTBHA erﬂwa AOJT O Kpeamry
PaBHBIE CyMMBbI, NpUYEM MNOCTeLHHMI IJIATEX MOJMKeH MoracH

IIOJTHOCTERH). HTOBAHHA ¢
. Kpe
Korna Makcum mogcumran, To BBIACHHJ, YTO mO l-My BﬂPHa’;f'z; EaiHaHTY— Raufulz
npuaercsi BeiLiauuBaTh Ha 373 600 py6ueii Gonbiue, yeM IO 4

CyMMy MakcUM NIaHUpPYeT B3ATh B KpPeguT?

Yersipéxyronsunkx ABCD co croporamu BC=T u AB=CD =20 BOHCaH B OKDY>KHOCT:
paguycoMm R = 16.

a) Jlokasxwure, uro npameie BC u AD napajiaelbHEL.
6) Haiinure AD.

Haiigure Bce 3HaueHMs @, Ipu KAMKAOM U3 KOTOPEIX YpaBHEeHHe

logg . (6x* ~13x+5ax-6a®-13a +6)
v2x-3a+4

HMeeT eIMHCTBEHHBIH KOpeHb.

Bce 4iensr koneuHoit nociegoBatensrocTH ABJIAIOTCA HATYPANbHBIMY YucaaMu. Kax sl
"JIeH 9TOM MOCTIeI0BATENbHOCTH, HAYNHAS €0 BTOpOrO, KGO B 7 pa3 Oonbure, mubo B 7 pas
MeHplIe npeaeiaymero. Cymma Bcex 4neHop lIocea0BaTeNIbHOCTH paBHa 9177.

a) Mosxer an NOCJIEA0BATE/ILHOCTL COCTOATE U3 TPEX YJIeHOB?
6) Moxer au [I0C/IeA0BaTE/ILHOCTh COCTOATE K3 OATH 4JieHOB?
B) Kakoe maubonpmee KOJIMY€CTBO YJIEHOB MOXKeT OLITL B OocaesoBaTeIbHOCTH?

—_— e

Iposepome, umobus kaxcdviii omeem 6bin 3anucan padom c Komepom coomeemcmeyiouyezo
3adanun.

© 2024, 000 «Hogatenscrao sHauuonanenoe o6pasosanues, © 2024. YOV IO «MILHMO.
K'HMWIIHI!H'?, pacopocTpanenne u HCNONBOOBAHKE B KOMMepUecKHX neqax Gea NHCEMERHOrO paspemen s nparooBantare 1ol we Loy
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BAPHAHT 14

Yacrs 1

Omeemom x zadanuam I
0pobb.

—12 aensaemca yenoe LUCAO UNU KOHeYHaAA OecAamuiHas
3anuwume wucno ¢ none omeema 6 mexcme pabomui, 3amem nepenecume
ez0 6 BIAHK OTBETOB N 1 cnpasa om nomepa coomsemcmaymouezo sadanus,
HAYUHKAA ¢ nepeol knemouxu. Kaxcdyro Yudpy, 3HAK «MURYC» U 3ANAMYI0 nUWUME

6 omdensHol Kiemouke é coomeememeuy ¢ npusedénnvmu ¢ 6aankxe obpasyamu.
Edunuybl usmepenui nucams ne HYHCHO.

HJI?LLI&,ELB pomba paeHa 9. OfHa u3 ero guarouanei B 8 pas 6onbie APYroi.
HaliguTe MeHbLINYIO AMATOHANE.

Orger:

Ha koopaumHaATHOH NJI0CKOCTH H306parkeHLI
BeKTOpPHl a, b m ¢ . Haligure ckansipHOe
npousseaenue (a + b)- c.

Orser: ) 1T ™ |F

Jl;1MHA OKPYKHOCTH OCHOBAHUA KOHYcCa paBHa 6, oOpasyloman passa 4. Hafinure niomans
60KOBOH MMOBEPXHOCTH KOHYCA.

OTseT:

Hs paiioHHOrO ILEHTPa B JePeBHIO €XXeJHEBHO XOXHT aBTo0yc. BeposaTHOCTE TOro, 4TO
B MOHeJeJLHUK B aBrobyce okaxcercs MeHbme 18 maccakupos, paHa 0,9. BeposaTHOCTH
TOro, 4TO OKaMeTcs MeHbIIe 9 Naccakupos, paBHA 0,66. HajizuTe BepOATHOCTEL TOTO, YTO
qucso naccaxupos 6yxer ot 9 g0 17 BKIKYHTENBHO.

OrgeT: .

[Tepen HauasoM BOJeHO0OIBHOIO MaT4Ya KAMMMTAHLEI KOMaH/ TAHYT yeCTHEIHA KpeOHi, 9TOORI
onpefeNuTh, KAKAA U3 KOMAHX HauyHET urpy ¢ MadoM. Komanaa «Craprep» no ouepenu
urpaer ¢ komangamu «Porop», «Motop» u «MoOHTED». HaiiguTe BepOATHOCTB TOr'O, 4TO
«Craprep» OyaeT HAYKMHATH TOJbLKO BTODYIO HIDY.

OrpeT: .

E 2024. 000 «Hagateasctno sHaumonansnoe obpasosanues. © 2024, MOY IO «MITHMO»
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AP
e SKGAMEHALVIOHHE BAPAn,
0
ra. TN
a ”j_! - O0MKHTEND
[ — = 4 o Hig
Meﬂbmﬂﬂ
[mUTe ga#

[j‘.:[ Pemure ypasaenne cos———— -3

KOpEeHb.
OrserT:
) 125%*
Haiigure 3HaueHne BhIpAKEHUA 2553
Orsert:

ILUCC oTMedeHO JABCHANAIar,

. _ f(x). Ha ocu a0¢
Ha pucynxe usobpasén rpapur QyHKUMa Y f{f B orBeTe YKANUTE KOIMHIECTBO TOtuey
TOUEK: X;, Xy, X3, X4 X5, Xg» X710 Xgo Xgo X100 X110 12 f(x) oTpuuaTeNBHA.

H
(13 OTMeUeHHBIX), B KOTOPbIX NPOU3BOAHAA GyHKIH

OrseT: .

E Hab6moaaTenb HaX0AUTCA Ha BbICOTe /i, BhIpaXKeHHOH B MeTpax. PaccTossuue oT HabmogaTeld
no HabJaoZaeMoOH WM JIMHUH TODM30HTA, BbIPAXKEHHOE B KHJIOMeTpax, BLIYHCSAETCS

Rh
no (opmyae = e rae R=6400 xm — paguyc 3emau. Ha kakoii BeicoTe HaxOMHATCH
nabiofaTeNb, €CIM OH BUAMUT JMHUIO TOPH3OHTA HA DACCTOSHHH 60 knnomMerpop? OT8¢!

naiTe B MeTpax.

OTBer:

Baxaa ua usrorossenue 216 neraneil nepssiit paGounit BrmonHmET o s —
uyeM BTOpOo#l. CKONBKO ReTajedl 3a 4aC H3rOTaBAMBAET IeDPBLIH paGounii YaCOoB }HlTLHt'-
49TO OH 3a Yac H3roTaBiuBaeT Ha 6 peraneit 6osabire BTODOrQ? ¥ RO maRost

Orger: .

@ 2024. 000 «Hagarenseroo sHaunonaasnoe ofipasosanmes. "1].-3_l _“ s
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| Ha
& f(x)z‘;igi};e 13006pakén rpapmk bymKIUEM y
HepecEqEHHﬂx;‘Cq; Haﬁnme OPAHHATY TOYKH 4 T J| ;
Pathuka e . |
OpAMHAT. byaknun y = f(x) ¢ oceio 7 |
Orger: ' f _ \ |
] 1
\ —
! . 0] 1 |x

e o |

Haiinnre touky Munumyma dysxnuu y=10x-In(x+11)+3.

OTeerT:

He 3a6ydvme nepenecmu ece omeemw 6 6ranx omeemos N 1 6 coomeememeuu
;_ C UHCMpYKYueld no éunornenuro pabomot.

- ITpoeéepvme, wmobu xamdvii omeem 6Gwn 3anucan € cmpoke ¢ HOMEPOM
coomeéemcmeyiowezo 3adanusn.

Yacts 2

Hana 3anucu peuwenul u omeemoé Ha 3adanun 13-19 ucnonvsyime BJAHK
OTBETOB N 2. 3anuuwume chavana Homep 8binonrnaemozo sadanus (13, 14 u m.d.),
a 3amem noanoe obocHoéannoe peuweHue u omaem. Omaeemsl 3anucviéaime YEMKO

u pa3bopuueo.

Jr-1 T+l pxsl _
a) Pemure ypasreHne 5°°Y* ! +6.571 571 =0.

6) Haiiagure Bce KODHH 9TOTO yDaBHEHH:, NPHHAJIEKAIIHE OTPE3KY [1; 2,56].

B npamoit naTHyroabHoil npusme ABCDEA, B,C, D, E, BricoTa paBHa 243, tpeyronsruk BCD —
npasUJIbHBIN, CO cTOpOHO#t 6, a ueThIpéxyronbEuKk ABDE — papHoOeJpeHHas Tpalenus
co cropouamu AB = DE = 2, BD=6 u AE =4.

a) Nokaskure, uro muockoct CA\E, u AED, neprneHAHKYJIAPHEL.
6) Haiigute 06bémM MHOrorpanHuka CAED, B,.

I ] PeiuuTe HEPABEHCTBO logtgﬂ-g{mgl (x2 _2]] =0,
1

JUITO «MIFHMO.
wrootaaiaTessll we OAYCRAFTCA

© 2024. 000 «Hogareascrno sHauuonassnoe obpasosannes. © 2024, HOY

K 1184 T L ‘,.,--upq(:‘rpnlllsuul' H MCHNARIOBAHMEE B KOHHP]}'H!(‘_HM:( TGRS fed NHCLMERHOTD i'ln.lpl'!lll'luni ny
i Fl '



66

6
B utos1e Bopuc nnanupyer B3aTh KPeAHT B

19

Konuponauye, Pacnpocrpanenne y

HALLWOHHblE BAPHAHTE

y. baHK npeimo;%

MM
ake Ha HEKOTOPY®O €Y
Bopucy asa papuanra KpeauTOBaAHUA.

1-it Bapuanr: a ua 10 % or CYmy,,

A e
~ KPeAUT npejgoctapisercA Ha 3 roAa; uTa JOJT yBeaM4uBAaE
— B AHBApe Ka<jloro roja aedcTBHA Kpel I
y o
ROJITA HA KOHeI| Ipe/blyLIero roaa; a neiicTBus KPeA

0 TOA
— B nepuoja ¢ (eBpans no HKOHDL Hmﬂﬂﬂrﬂmém Ko
PABHBIE CYMMBI, NpU4YéM MOCTeAHUNA I
NOJHOCTHIO,
2-ii BapuauT:
* L)
~ KPeJuT npefocTaBisercsa Ha 2 roaa; peMuMBaeTCA Ha 16 % or CY MMy
— B SIHBApEe KAXK/Oro roja AeicTBUsA KpeauTa JO0JT Y

YNITA HA ROHED NRERBIRYINATa- O/ rojga ,ﬂeﬁCTBHH KpenuTa BMHJI&'—IHB&IOTQ,
Kaxgoro
— B nepuoj c ¢espand IO HIOHb

sxeH MoracuTb JA0JIr oo Rpeﬂnrj

HOJHOCTBIO. UTOBAHHUA €MY NIPHJST;
Korna Bopuc nogcunras, To BeifcHW, 4TO N0 1-My BAPHAHTY KpeJ

KYI0 cyMMy Bopg
BhINJIaYMBaTh Ha 353 740 py6seit MeHblue, yeM Mo 2-my BapHaHTY. Kakyio cymmy Bopg
OJTaHHADPYET B3ATH B KpeauT?

Yermpéxyroasank ABCD co croponamu BC =14 u AB = CD = 40 Buuca" B OKPYHocT
paguycoMm R = 25,

a) [lokaxkure, uro npamele BC u AD napaJjjenbHBI.
6) Hanigure AD.

HaiinnTe Bce 3HavYeHUn a, npu Ka)aoM U3 KOTOPEIX YpaBHeHMe

logy (6x* +16ax +7x +8a? +2a-2) i
v4-3a-2x B

HMeeT eJUHCTBEHHbIH KOpPeHb.

MeHbIle npeabiaymero. Cymma Beex wirenon floceroBaTebHOCTH paBHa 4040

a) MoxeT 1 mociaeoBaTenbHOCTD COCTOATh M3 TPEX ujieHOR?

© 2024, 000 sHanatenberao

*Hauuonasnoe 06paaoy N T
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ITTOY o)
OMMEPUECKUX meanx Gog e ke AHO «Mitmo,
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BAPHAHT 15

Yacts 1

Omeemom x 3adanusm 1-12 sensemca yenoe LUCAO UNU KOHEUHAR DeCAMUNHAR ‘
dpo6v. 3anuwume wucno 6 none omeema e mexcme pabomust, 3amem nepenecume |
ezo ¢ BJIAHK OTBETOB N 1 cnpasa om Homepa coomeemcmeyiouyezo 3adanusn, |
Haxuras ¢ nepeou xnremouxu. Kancdyo yudpy, 3nax «munycr u sanamyro nuwume \
6 OMOJenbHOL KLemouKe 8 coomeemcmeuu ¢ npusedénnsimu 6 Granke obpasyamu.

Edunuyv usmepenuil nucams ne nyicno. }

Cropornl AB, BC, CD u AD uetnipéxyronsauxa ABCD cTArMBAIOT B

AYTH ONMCAHHOH OKPYKHOCTH, TIPaiyCHEIE BeJMYHHB KOTOPBIX

PaBHEI cooTBeTcTBeHHO 46°, 115°, 122°, 77°. Hailigure yroa ABC. A

Orser paiiTe B rpagycax. C

OTBerT:

D

Hansl BekTopsl a(—1; 3), b(4; 1) u ¢ (2; ¢,). Haiigure ¢, ecm (a + b)- ¢ =0.

OrgerT:

IInomans GOKOBOM MOBEPXHOCTH TPEYroibHOM NpuaMel paBHa 24. Yepes ‘
CPeIHIOIO JIMHMIO OCHOBaHH A IPH3MBI IDOBeJieHa IIJIOCKOCTh, apaJliebHasd SEN
toxkoBoMy pebpy. Haitgute nnomane 60K0BOI IOBEPXHOCTH OTCEYEHHOM

TPeyroJibHOH NPH3MBI.

OTBeT:

BepoATHOCTH TOrO, YTO HOBEI MPUHTED B TeYeHUE rojia NOCTYNHUT B TADAHTHHHBIH DEMOHT,
paBua 0,097. B Hexoropom ropoge u3 1000 mpojaHHBIX NPHUHTEPOB B TeueHUe roja
B MacTepckue no rapaHTum nocrynmia 101 mryxka. Ha CKOJNbKO OTimuaercs yacroTa
COOBLITHA «rapaHTHHHBII DEMOHT» OT ero BepOATHOCTH B 3TOM ropoge?

OTBeT: ¢

BeposaTHocTh TOTO, uTO Oarapeiika GpakoBanHas, pasHa 0,03. Iloxynarens B MarasuHe
BHIGUpAaeT CAYUYaHYIO YIIAKOBKY, B KOTOPOi ABe Takux Oarapeiikn. Haliure BepoATHOCTE
TOrO, 4TO 00e BaTapeHKH OKaMKyTCA MCIPABHBIMH.

OTaerT: .

Pewure ypaBHeHue log, 2820 _g .

OrseT: .

© 2024. 000 «Haantexserso «Haumonaasnoe obpasosamues. © 2024. HOY JINO «MILHMO»
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MEHALIMOHHBIE BAPWANy,

K3A
THI’TOBbIE (_3___#_
: L ElEee
. 3¥6-412
7 Haiignure snauenue poipakenus __%._é—-—-_

OTeer:

pury QyHKUMHK Y = 6% + bx + 16. Haftm,

rpa
pawan y = 5x - 8 ssaserca xacatensioft 1 (DODIEY
b, yuuteiBas, uro abciucca TOUKH KacaHud

OTeer:

¢ cusoit F=90 xkH, HaNpaBJenxo;

T CAHU
E IlBMrasch co CKOPOCThIO V= 4 M/C, TPAKTOP TaIlH paeMas TPAKTOPOM, BBITHCIfAeTcs

H
110 OCTPBIM YIJIOM ¢ K TOpH30HTY. MousoCTE, PA3P anycax} 9Ta MOIOHOCTDL 0yje
o qopmyne N = Fucosa. Haiiaure, mpy KaKoM yriae o (1P

kH-Mm ).
¢

pasHa 180 kBt (kB — aTO

OTBeT:

[ 10 PaccToAaHMe Mexxay npucranaMu A u B paBHO 144 xm. A3 A B B 1m0 Te4€HHIO Deks
oTHpaBMJCA NJIOT, a Yeped 1 uwac Beiej 3a HMM OTHMpaBMjack AXTa, KOTOpasd, NPAdLE
B NYHKT B, ToTuac mopepHyJa ofpaTHO M BO3BpaTHJach B A. K oToMy BpeMeHH IO
nponsla 18 kM. HaiignTe cKOpocTh AXTHL B HEIOJIBHKHOM BoJe, eCJIH CKOPOCTDB Te9eHHs

pexu paBHa 1 km/4. OrBer gaiite B KM/4.

Orser: :
o 250 2
[ 11 Ha pucyske u3ofpaxeéd rpaduk dysroun f(x) =a* 4, .ly A .
Haiigure f(6). /
Orser: . I /
/Jl_/ 1-
5 .
1 01 ;
T
| _I - L
I ] S ) Y . [}
_1_ —— sl —

Haiianre naumenbilee snauenne GyHkmun y=x° +18x% +81x+56 na orpeske [-7; 0]-

OrseT: -

He 3a6ydsme nepenecmu ace omeemwt 6 6ranx omeemoe N: 1 6 coomeemcemaeul
C UHCMPYKYUuel no 6vinonKHenuo pabomel.
| ITpoeepvme, umobut wamdwvii omeem 6wn sanucan & CMpoOKe ¢ HOMepoM
| coomeemcmeywuwezo adanus.

™ r o
© 2024, 000 «Hapareaverso «Hauuonansnoe obpasonnunes, © 2024, YOV N0 «MILTHMO,
Komuponanue, pacipocTpasenne st MCHOTLIOBAHME B KOMMEPUOCKUX AKX BO3 1HELMennOrD PAIPRIOMI S panoodan 10 e
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Yacts 2

a
gT;E;'(g;juj\: Peuienuit u omeemos na zadanusn 13-19 ucnoavayime BJAHK
2. 3anuwume CHaxara HOMep 6bNOAKAEMO20 3adanus (13, 14 u m.d.),

a aamem noawnoe 06oc
Hoéannoe pewenue u omeem. Omeemu zanucwaaii ¢
u paabopuuao. alkme wemuo

1= s
a) Pemure ypaBHeHne 2°0nbx 4+ @ltminbx _ 24pinbx | 3.83 tainbz )

6) Haitaure Bce kopuu aroro YPaBHeHUdA, IPDUHAANEKALINE OTPE3KY {—5—25, %}
B npasunbiyio rpeyronsuyio nupamupny ¢ 6oxopeiM pebpom VI3 u cropoHOl ocHOBaHKA 6

BII
nucad wap. Ilnockocrs o NeprneHJUKY/IApHA BBICOTe MUPAMHUALI M TPOXOJUT UYepes
eé cepeiMny.

a) Jlokaxure, uyTo muockocTs O ¥ map nepecexkarpTcsa 0oJiee 4eM B OHOH TOUYKe.
6) Hajigure niomans cevenus mapa MJOCKOCTBIO o.

logi (x-1,5)-1 .

Pemure HepaBencTBO
2*-3

0.

B uwone 2025 ropa 6usnecmen Bagum OsieroBMd IUTaHHpYeT B3ATH KPEQUT B GaHKe
Ha 4 roga. YCJIOBHA ero BO3BPATA TAKOBHI:

— B fIHBape Ka’Joro rofa AeiCcTBUA KpeAuTa JAoAr yBeauuuBaerca Ha 10 % oT cyMMEI
JoJira Ha KOHeIl NpeAblAyIIero roja;

— B nepuoj ¢ heBpasd Nno HIOHb Kaxaoro us 2026, 2027 n 2028 rogoB He06XOAMMO BRIILIATHTD
4acTh AOAra, OPUYEM Kax bl u3 naarexedt 2027 u 2028 rogos B 1,5 pasa Goabme

naaTexa npenblayIiero rojaa;
— B NepHOJA ¢ (eBpaf MO UIOHE 2029 rosa BRINIAYMBAETCH OCTABIIAACH CYMMA II0 KPeJIHTY,

paBHas 3 304 840 pyGusam.
Haiigute cyMMy KPeAMTa, ec/u obIiie BRIILIATEL 10 HeMy cocTaBuiu 10 904 840 py6ieit.

B rpamenun ABCD ¢ MeHbLIMM OCHOBAHHEM BC roukn E u F — cepegunsl cropor BC u
AD cooTBercTBeHHO. B Kax bl N3 4eThIpéXyroabHUKoB ABEF u ECDF MOHO BIHCATH

OKPYHOCTB.

a) JlokakuTe, 4TO TpAIen s ABCD paBHOOepeHHaA.
6) Haiiaure pafgnyc OKPYKHOCTH, onucaHHOM oKoJso Tpanenun ABCD, ecin AB = 7, a paanyc

OKDY>KHOCTH, BIMCAHHOH B yeTeipexyronsHuk ABEF, pasen 2,5.

Hajijure BCe JHAUEHNS d, IIPH KAMKIOM U3 KOTOPBIX CHCTEMA ypaBHEeHHH

Y -x=4-2a,
y'+x*=a®-3a+4

umMeeT POBHO gBA PAa3JIMYHBIX DENIeHns.

———""" {5 2024. 000 «Honatexsctso «HauuoranHoe ofpasosanmes. © 2024. YOV MO «MILHMO»
BOBAHME B KOMMEPUYSCKHX le1axX (e MHCHMEHHOTO PAIPLMIeHNA npancoliiaiaretedl ne qonycxaercs
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abpHKa an
Us k& xr matepuana b

na, el Hog
maTepH BOro TH a geTaj Iy
— OCTATKH M HO uaj
5 g rae g Kr — O cKkaTh AeTal 63 Kr MaTep 64 KT MaTepmay,
m+gq, ny us 3
TpveeM 8= a 4aJIH BbI nuaéM THOA U
TeXHOooruit Ha ¢pabpuke Ha craporo Tvna, mp cTaporo
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BAPHAHT 16

Yacts 1

Omeemom x 3adanusm I1-12 pensemes yenoe HUCAO UNU KOHEHHAR DeCAMUYHAR
0pobb. 3anuwume wucno 6 none omeema 6 mexcme pabomui, 3amem nepernecume
ezo ¢ BJIAHK OTBETOB N | cnpaéa om HoMepa COOMéemMcmMeyouezo 3a0anus,
HAYUKRAA ¢ nepeold xnemouxu. Kaxdyio yudpy, 3HAK «MUKYCH U 3ANAMYIO RULLLME

6 omoenvhol Kaemouke 6 coomeemcmeuu ¢ npusedénnbimu 6 6ranxe obpayamu.
Edunuyw usmepenuii nucams e HYHCRO.

Touku A, B, C, D, pacnonoxennbie Ha OKPY’KHOCTH, JEJAT 3Ty B
OKPYJXHOCTB Ha 4eTbipe ayru AB, BC, CD u AD, rpafycHble BeJTHUHHbBI

KOTOPBIX OTHOCHTCH COOTBeTcTBeHHO kKak 12 :4:7:13. Haiigure 5
yron BAD. Otger paiite B rpagycax. A

OTger:

E Hane! BexTopsl a(2; —3), b(2; —1) u ¢ (cy; 3). Haitanre ¢y, ecu a (b + ¢ )=0.

OrseT:

| 3 '-[epea CpeJHIK JHUHHK OCHOBAHHA TpeerJIBHOﬁ OpPpH3MEI NIpOBEJEeHA
et

IJIOCKOCTEL, HapaiieabHada OokoBoMy pebpy. O0BEM oTcedéHHOH
TpeyroJbHOM npuaMel paBeH 4,5. HaitinuTe 00b6M HCXOQHOH NPH3MBIL.

OtBeT:

[—E BeposiTHOCTE TOTO, YTO HOBIN G/IeH/ED B TeUeHHMe FOfA IOCTYIAT B rAPAHTHNHbII PeMOHT,

T paBaa 0,06. B nexoropom ropoge u3 1000 mpopaHHmIX GieHAepoB B TeueHme roja
B MacTepcKHe Io rapaHTuu noctynuno 54 wrykn. Ha ckonbko oTiMuaercs gactora codbnrus
«rapaHTHIAHBIA PEMOHT» OT €ro BEPOATHOCTH B BTOM ropoze?

Oreer:

!j_—l BepoaTHoCTb TOTO, 4TO Oarapelika OpakoBaHHas, pasHa 0,08. Ilokynartens B mMarasmee
BhIGMpaeT cay4YaiHYIo YIAKOBKY, B KOTOpO# ABe Takux Garapeiiku. Haiiqure sepoaTHOCT
Toro, uto obe GarapediKyu OKaXyTCs NCIPABHBIMH.

OTBeT:

Pemute ypapHeHue logy, q8-dx g

Orper:__

@ 2024. 000 «Hanareavcrno «Hannoranvnoe ofpasopanues. © 2024. 4O¥ A0 «MITHMOs
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E SKSAMEHAIJ.MOHHHE BAPMAHTH

Bbl
?2\—//’/——\

Y18 V2T

Haitnure snavenue pripascenus T4

OTger: o 2_ 1

4 k rpapuky QyHKIAH y=20x"I5x+,
HO

Ilpamas y = bx - 9 spaserca xacateab

Haiigure c.

Orser: |

MOBEPXHOCTH 3eMuy

. BHOM
S ft ropH3OHTAJ _
E 9 | Mau 6pocuan noa ocTpeiM yrjioMm o K TJIOCKO ’ ¢ 2u, 8ina ITpu xak,
o opmyne t=——-
Bpems nostéta msua (s cexynjax) onpeaensercd 0o GopMy i
3 cexyHAbI, €CJH MHAY Pocayy,

éTa COCTABHT
JHAYeHHHM yrya a (B rpagycax) BpeMs roJera erne CBODOAHOIO nafeny,

i Te, 4TO YCKOP
¢ HAYAIBbHON ckopocThio v, = 30 M/c? CuuTainre,

g=10 m/c2.
OrgeTt:

—_— B B no TeueHuio pexs
10 | Paccrosuue mexay npucramamu A u B paBno 140 kM. U3z A e srrenE e
OTHpaBHJICH IJIOT, a 4epe3 1 uyac Bcjej 3a HUM OTHOPABHIIACH AXTa, )

BPEMEHH .10
B OYHKT B, ToTyac nosepnyna obpaTHO M BO3BPATHJIACH B A. K sromy Bpe e o
nponisll 92 kM. HaliiuTe cKOpoeTh AXTHI B HENOJABHIKHON BOJe, €CJIH CKOPOCT HAz

pexkH paBHa 4 kM/4. OTBer HaiiTe B KM /4.

OTtBeT: :

11 | Ha pucymke wu3zobpaskéH rpadux byYHEIUH
f(x) = a*~ 2, HaiiguTe 3HaYeHme x, npm KOTOPOM ] \

flx)=27. + | .\

OTser:

T

| 12 | Haiigure Touky makcumyma dbynxmun y=x°+55x—42x+18 .

Orger: .

He 3a6ydvme nepenecmu ace omeemov. 6 6nanxk omeemoe N 1 6 coomeememeul

C UHCMPpYKYuel no évtnonnenuo pabomut.
ITposepome, umobn kaxcovu omeem Gbin 3anucan 6 cmpoxe c HOMepOM coomeemcemeayou;e20

} dadanus.

. 0 2024. 000 «Hazarenserso sHauuounansnoe obpasosanues. © 2024, YOV 110 «MITHMO,
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15

|

Fooatmpeama nme,

YacTth 2

fg;;E;:g:wu pewenuii u omeemos wa 3adanua 13-19 ucnonvayime BJIAHKE
M 2. 3anuwume crnawana HoMep 6LINONHAEMO20 3A0AHUR (13, 14 u m.3.),

a 3amem
. noanoe 06ocHoganHOe peuteHue U OMeem. Omeemu. 3anucsiéalime “€mko
{ u pasbopuuseo.

a) Pemmure ypaBuenue 75(c0s3x _’_6_1253”’%3‘t _ ghcosdx + 301 He0s3x

6 "
) HaiiiuTe Bce KOpPHHM 3TOro ypaBHeHH:d, IPHHAJIEXKANIHe OTPE3KY _-I; -—

B NpaBUIbHYIO TPEYroibHY0 THPAMHILY ¢ GOKOBBIM DeGpOM 4 ¥ CTOPOHOH OCHOBAHMA 2J3
siucan map. IL10cKoCT: o MepmeHAWKYJADHA BEICOTE NMpaMHAbl ¥ IPOXOAMT depes
eé cepesuHY.

a) JIOKaXuTe, YTO MJIOCKOCTh O ¥ IIap He HMEIOT 06IUX TOYeK.
6) Haitaure paccTosHue OT IEHTpPa [Iapa A0 MJIOCKOCTH .

p 16-3*
elIUTe HepaBeHCTBO 20
log2(x+1,5)-4

B miome 2025 roxza Omaszecmen Ouer BaguMoOBHY IJIAHMPYET B3ATH KpeJHT B DaHKe
Ha 4 roga. YcJOBHS €ro BO3BpaTa TaKOBhL:

— B AHBape KamJoro roaa JefcTBHA KpeauTa JIOAr YBeJIMUHBAeTCHA Ha 90 % OT CyMMBI
joJira Ha KOHEI MpeABIAYIIero roaa;

— B mepuoz ¢ (eBpas MO HIOHD KAXJ0ro M3 2026, 2027 u 2028 rogos He06X0AMMO BHIIIATHTD
gacTh AOJTa, TPHUYEM kaxaplii U3 maarexxeir 2027 m 2028 rogos B 1,6 pasza Goipime
niaTesa MpejablAyIero roia;

— B mepuoj ¢ (peppasd 1o mioHb 2029 roia BhINJIAYMBAETCA OCTABIIAACHA CyMMa 110 KPEAHTY,
pasnaa 1770 240 py0aaM.

Haiijgure CyMMy KpeAnTa, eclyu oGIIKe BBHIIJIATHI 10 HEMY COCTABUJIM 8994 240 pyOaei.

B Tpamnenuy ABCD c¢ MeHbIIMM OCHOBAHHEM BC touku E u F — cepepunnl cropor BC

u AD cooTBeTCTBEHHO. B kaAbIi B3 YeTHIPEXYTOJILHUKOB ABEF u ECDF M03XHO BIIMCATh

OKPY’KHOCTB.

gro Tpanenus ABCD pasHOOeapeHHAA.

yC OKPYKHOCTH, onmcaHHoON okoso Tpanenuu ABCD, ecnn BC =16,
BOMCaHHON B yeThipéxyronbHuk ABEF, paBeH e

a) JloKa’KUTe,
6) Haiigute paid
a paguyc OKPYHOCTH,

HaiiauTe BCE gHaueHus @, IPH KaXXJ0M U3 KOTOPbIX cHUCTEMA ypaBHeHHﬁ

yz—x_=2a+8,
yt+x*=a®-5a-6

umeeT pOBHO yeThIpe Pa3/JHUHBIX DEUICHHA.

o 2024. 000 sHazareasctso sHaukonannnoe obpasopanues. © 2024, YOV JUITO «MILHMUO»
l..r-u;m"‘”’”""""" j MCHOIBIOBAHHE B KOMMEPUECKUX ueanx 6ed nucLMeHNOTo phipeilenn ppapoofaaareted we AONYURARTR



no
inpaeT
Ha k kr MaTepuasna pabGpuka nam(':':::w“ warepmnana, ¥ d
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K

il PORA K W, Pacn

HHBIE BAPY,
¢ aKaAMEHALMONT My
noBblE “™"
erg: AT

Ol M KI' Kay,

rasnei MAce HUSA | :
- aKoBBIX A [Tocne BHEAPE Oy,
lu" < M. Ramnaﬂ H3 K‘)TUDH}

uia,
neTﬂﬂ“ HOBOFO T Ha—ﬂa ﬂ;eTMeﬁ HOBﬁh

maTep .
waibm 3 18 Kl:*o runa 13 21 KT MaTepy,
apo
aneh cT

enue 50 HOBBIX J€TANeH Gy,
JI L

OpHYéM k= nm + q, rxe q kr oxiith
TeXHonoruit na pabpuke mauagu BHIIYC kgt
crana ma 0,1 kr nerue gerasn craporo THI A
THIA cTanm fenath wa ane Gosbie, YeM AeJiA

roToB
yTO HA U3
a) Moxker an wonas AeTaNb BECHTE CTOJNBKO,

Nei Gy,
— ywxe HeT? 2 HOBBIX JleTa A
AocraTouno 18 kr marepuasa, a na 51 l:rTO HA M3roToBJeHHe 3
CTOJIBKO,
0) Moxker 1m nonas NeTaab BECUTH 99 — e e cenrss: 3 ﬂe'l‘&ueg
AocTaTouno 18 kr marepuana, a Ha (+

BBINY
a MOXKeT
B) Haltaure mce taxme wmesna n, 4TO ¢36PHR< iy

13 10 kr marepuana, ne Hapyuiaa ycjoBuf ¢

Mposepsme, wmo6m xa
3adanus,

_ T cOOMmeemcmayioue;,
wdvii omeem 6uin 3anucak pAIOM ¢ HOMEPOM

T ———
© 2024, 000 Hamarenser
pnr‘rpnrl[’lllh’ H II{!IIOJII:EIOI!HIIHE
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Kouuposanue, pacn pocTpi pen

BAPHUAHT 17

Yacers 1

g;zifn;:u: :::i‘z’*::ﬂ I1-12 aennemca yenoe YUCNO UNU KOHEYHAA OECAMUUHAR
e20 6 BJIAHK OTQE;SOB ?M none omeema 8 mekcme pabomw, 3amem nepenecume
T A g 1 cnpaea om nomepa coomeemcmeyioujezo 3a0aKus,

mouku. Kaxdyro yudpy, anax «Munyc» u aanamyro nuuwume

6 omodenvn 7
s ol xnemouxe 6 coomeemcmeuu ¢ npusedénnvimu 6 6ranxe obpaayamu.
URUYB uamepenul nucams ne nyncHo. |

B TDEYPOthHn}ce ABC wusBectno, uro AC = BC, Bricora AH pasna 6vV6 , BH =3.
Hadiaure cos BAC.

OTBer:

Ha KOOPAMHATHON IJIOCKOCTH H3006pakeHbl
BEKTODHI @, b u ¢ . Hailigure pimHY BeKTOpAa
a0 = gu

OTger: 5

.

it | x
o l —3 1 1 1A L 1

Haiigute 00b6M MHOrOrPAHHUKA, BEPUIMHAMHU KOTOPOro ABJIAIOTCA C,
rouxu B, C, A,, C, npaBunbHo# TpeyrospHoil mpuamel ABCA,B,C,, B1
[1JI011aAb OCHOBAHMA KOTOPO# paBHA 5, a 6oxoBoe pebpo pasHO 6. A,
Orser:

B

B rpynmne TypacTOB 25 yesopek. UX BepTOJIETOM JOCTABJIAIOT B TPYAHOAOCTYIHBIA DAHOH,
nepeBo3s 10 5 4YesJoBEK 34 peiic. TTopAgoK, B KOTOPOM BEPTOJIET NEPEBO3HT TYPHCTOB,
coydaeH. Haitaure BEPOATHOCTD TOTO, UTO TYPHCT H. noseTdT BTOPBLIM peHCOM BepTOJIETA.

Orser: o

UrpaabHyi0 KOCTD GpocaJu J0 TeX 1op, MoKa CyMMa BCeX BhINABLIMX OUKOB He MPEBBICHIA
aucso 5. Kaxosa BepOATHOCTE TOTO, 4TO IS 3TOrO norpe6opanocs ABa 6pocka? Oreer

oKpyrJjure A0 COTBIX.

Orper:__ — —

o 2024. 000 «Honatearcrso «Hanwonanmnoe obpasonanues. © 2024, HOY N0 «MITHMO,
@ W HCMONBIOBAHME B KOMMEDUECKIX nennx Ge3 NHCLMERHOTO PAIPEIIEHRA npasoafanfareneil Ke JONVCKARTCH
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(6 ] Haitnure xopesms, ypasmenns ( 0

HALIMOHHDBIE BAPUA;
£ra. TANOBBIE 9K3AME -

x+2
1] —~256*.

OTger:

2 0,4.
Haitanre snauenne Baipaxcenus logy;6-108s Uy

OTBerT:

SHHON uHTepeaze (-1; 13)
Ha pucynke mnsobpaxén rpaduk QyHKOHUH Y = f(x), onpeneI€HHON HA P )

Kmm;mnu HHE, pacupocTpanenue u MCNOALIOBAHKWE B KOMM

HK HKIOHHA Y = f(y
Haiiiure xonmuecTso TOYek, B KOTODHIX KacareqbHas K rpadguxy &y "

mapaJijesibHa mpAMoi y = —2.

y i

Orger:

- 2
Beicora nag semnéit moaGpornennoro BBEPX MfAYa MEHAETCA II0 3aKOHY h(t)=1,4+11¢t-5¢,
rfe h — BoicoTa B Merpax, t — BPEMA B CEKYHAAX, NPOLIEAILIee C MOMEHTA 6pocka. CKoIBKO
CeKYHA MAY ByeT HAXOAUTHCA HA BBICOTE He MeHee 7 MeTpos?

Orser:

BOABL, monyynnu 16-nponenTtanri PacTBOp Kucaorel. Ecnu 661 BMecTo 10 kr Boan! gobasua!
10 kr 50-npouentroro PacTBOpa TOH e KUCIOTHI, To nonyuunu 6s1 20-mpomesTHH?

PacTBOp KucnoThl. CKoybKo KHJI0rpamMmoB 8-nponesTHoro pacTBopa ucnoabzopasau A
NMOJIYYEeHHSA cMecH?

OrgerT:

02024, 000 «Hagarenserno sHounonanwnoe ofpazosannes. © 202

4. MOV JUIO <N )
EPUECKHX WeNAX Bed nichaeniorg A0 «MITHMO,

Papeien g npasootaa jaresei WE Joll vy kA



APWAHT 17
B i

: ?{‘I)P:?:%Ke M300paxen rpadukyn (QYHKIHH U
M g(x) = kx + b, KOTOpbIe TIepeceKalnTcd BN . S

B TOUKe A(xo; yn). Haiigure y,. RN |

Orger: _ 1 - | 74
1 | i 2 | |

@ Haiinure Touky makcumyma @yHKmum y=(2x-1)cosx—-2sinx+9 , mpuHAAJIeKAMYIO
IPOMEKYTKY (0; %] )

OrBeT: .

He 3a6ydvme nepenecmu éce omgembvt 6 6LANK OMEeMOE M 1 6 coomeemcmeuu
¢ unempykyuel no 6vinoiHerulo paGomot.
@ IIpoeepvme, wmobv xaxdvii omeem fbln 3anucal 6 CmMpoKe ¢ HOMEPOM
| coomeéemcmaeylouyezo 3a0aHUR.

YacTs 2

FEE—

| das sanucu peuLenut u OMeEemos Ha zadanun 13-19 ucnonvayime BJAHK
OTBETOB N: 2. 3anuuiume CHAYA1A ROMED éuinoannemozo 3adanus (13, 14 u m.a.),
4 samem nonnoe 0GOCHOBANKOE peulenue U Omeen. Omeemut 3anucviéaiime 4émxo

uw pa3bopuueo.

a) PemuTe ypaBHeHue log3 (4x*)+3logos(8x)=1,

6) Haitgure Bce KOPHH aTOr0 VpaBHEHUA, IPDHHAAJIeKAIHe OTPE3KY [0,15; 1,5].

CropoHa OCHOBAHHUA NpaBUJILHON YeThIPEXYTOTbHON NHPAMU/IEI SABCD orHocuTcs kK DokoBOMY
pebpy Kak 1: V2 . Yepea BepminHy D nposejieHa MJIOCKOCTS O, neprneHANKYIApHaA OOKOBOMY
pebpy SB u nepeceKamias ero B Touke M.

a) Jloxaskure, UTO M — cepeauna SB.
6) Haigure paccToanue MexAy npameiMu AC H DM, ecnd BBICOTA NHPAMHAK
paBHAa 6+/3 .

A © 2024, 000 sMunareaverso sHaunonarenoe obpasonauues. © 2024, HOY IO «MILTHMO»

Konuponanse, pacnpocTpe wenue ¥ MCIOILIODANKE B KOMMEDYBCKUX UEIAX 083 NHCEMEHHOrD PAIPeIICHIA npanoofaniaTeseil e 0VCKARTCN
3 :



EHALUMOHHBIE BAPHAHT
£r5. TUNOBLIE 3K3AM ——

78

J_x+4(8—32*“2){0
Pemure HepaBEHCTBO W_ .

oBMY TIAHHDYeT B3ATE KPEIHT B (iap,u,,.3
y6reit. Yca0BHA ero BO3BPATA TAKORyy,

erca Ha 15 % ot CYMMy,

15 mions 2025 rona Guanecmen Cepreit [laHuI

B
Ha 4 roja B pasMepe LeJOro YUCcaIa MUJIIUOHOB P .
P BeJIH
— B AHBape KasKJOro roja JAeHCTBUA KPeAUTA HOIT ¥y

er| MpeAbIAYIIero rofa; MO BbIN
- ﬁelferl‘fﬂg,; : (;leniaﬁaixongmnn B kasxapii us 2026 u 2027 rogos Heobxox J1aTaT,

TOJBKO HAYMCAEHHEIe B AHBAPE NPOLEHTHI 110 er,ann:;,g R —
~ B IepHoJ ¢ (heBpass N0 HOHB B Kax sl u3 2028 n 2029 rox

eJUTY HOJHOCThIQ,
CYMMEI, IDHYEM MOCHeAHUI MJIATEXK JOJKeH IMOracuTh AOJT MO KPEAUTY

IILJIAT IO Kpe
Hajiiaure HauMensmuit paamep xKpeauTa, Npu KOTOPOM 00Iad CyMMA BH Pennry

OpeBeICHMT 12 MaH py6aeii.

Oxpy»HOCTE ¢ eHTPOM B Touke C KacaeTcs TMIIOTeHY3s! AB IpAMOYroJbHOIO TPEYTOMbHIK,
ABC n nepecekaer ero katersl AC u BC B Touxkax E n F. Touka D — ocHOBaHHe BBICOTH,

onymeHHOU u3 BepnHbl C. I u J — meHTPH OKPY’KHOCTEH, BIMCAHHBIX B TPeYTOJIbHUKx
BCD u ACD.

a) Nokaskure, uto I u J nemxar Ha oTpe3xe EF.
6) Haiigure paccrosnme ot Touku C 10 mpamoit IJ, ecnm AC = 15, BC = 20.

x|

Haiigure Bce snavenms a, mnpm KaXJoM H3 KOTOphIX ofa ypaBHeHHA a+§

i

M av2+x=v2avV2x-x¥ 712 umeor POBHO N0 2 pa3NNYHBIX KODHSA, M CTPOro Mexay
KOPHAMH Ka3<0ro U3 YPABHEHHIT JIEKUT KOPeHb APYroro ypasHeHuA.

TpéxanauHoe wucno, Menbmree 910, mogeaunu Ha CYMMY ero qudp u mosyaunm HaTypaTbHe
YHCII0 N,
a) Mosket a1 n paBHATHCA 687

6) Moxxer in n paBHATLCA 86?
B) Kakxoe naubonbinee snauenue mosxer [IPHHHMATH n, ecau Bece IUDPBI HeHyIeBbIe?

T — —_—

[ - = S I

Hposepeme, umo6u kaxdwiii omeem 6oun sanucan padom ¢ nomepom coomeemcmeyrousez0
3adanus.

-_— -
—— e
—_—

02024, : g e -
0 sHagarenncran sHattmonn nniroe DOPAIOHA R, | TN o

K H[MaBa H e p
- v PACHIDOCT DA R e o : AL Ty
I I W HETOALIORA e 3 KOMMODUACI G 10y Gan TITOY vt piprng 1,

AR I T,



BAPHUAHT 18

Yacts 1

Omeéem
oM Kk 3adaruam 1-12 senmemcs yenoe HUCRO UAU KOHEeYHan decAmMUYHAR

0po6v.
efo A B«:}Hﬂ:umume HUCR0 6 nore omeema 6 mexcme pabomoi, 3amem nepenecume |
= HK OTBETOB N: 1 cnpasa om nomepa coomeemcmeymowezo sadanus, |
uHan i
€ nepeou knemouxu. Kaxdyo yudpy, sHak «Muryc» u aanamyro nuwume

8 omad i e
o €lbHOU Knemouke 6 coomeemcemeun npusedénnvimu 8 6ranke obpaayamu.
UHUYBL uamepenul nucams ne HYNCHO.

L

E:’ B Tpeyronsuuke ABC ussectro, uto AC = BC, Bricota AH pasua 8, BH = 20. HaiiauTe tg BAC.

[2 ]

(5]

Ko uposan e, pacnpocTpane

OrBerT:

)
Ha koopaunaThoit niockocTu wmaobpasens: ek

BEKTODBI a, b u ¢. Haligure AJMHY BeKTOpa
a—b+e.

OTger: . :

Hafiiure 00BEM MHOrOorpaHHHKA, BepPIIMHAMH KOTODPOTO
apafw0TeA Touku A;, B, F,, E n1paBuJbHOH LIECTHYIOJIbHO
npuamsl ABCDEFA,B,C,DE,F,, nnomaab 0CHOBAHHA KOTOPO#
pasHa 10, a 6oxoBoe pe6po paBHo 9.

OTBeT: .

B rpynne TypHCTOB 32 yesoBexa. X BEPTOJIETOM AOCTABJAIOT B TPYAHOAOCTYIIHBIH pailoH,
nepeposs mo 4 4JeJoBeKa 3a peiic. ITopsjoK, B KOTODOM BEDPTOJIET NEPEBO3UT TYDPHUCTOB,
cayuaeH. HaiiiuTe BePOATHOCTE TOTO, 9TO TYPHCT I'. moneTuT 4eTBEPTHIM pelicoM BepTOJETA.

OrBerT:

U rpaabHYIO KOCTh Opocay 10 Tex mop, moKa CyMMa BceX BhINABIIMX OYKOB He NPEBLICHIIA
ypeso 9. KaxoBa BEPOATHOCTB TOTO, YTO JJIA 3TOro morpe6osamoch Tpu Opocka? Oreet

OKpYTJIATe A0 COTBIX.

Orper: ______———

o 2024, 000 «Hagateascrso sHaunonansnoe obpasonanues. © 2024. YOV [0 « MITHMOs
pie W HCTOALIOBAHIE B KOMMEPUECKHX neaax (ed nuesMennoro paapemenns npanoofaagareted we Qo0yesaeres



SKSAMEHALJ.MOHHHE B:uu::;m71
E

era. TMMOB!

X+ 4
Haiinure kopens ypasuenus [%J =7ed.

Orger: ;

Haiianre snauenne soipascenus 10gg 1,25-10gos 6

OTser:

sppoli HA MHTepBae (-11;
Ha pucynke msobpamén rpapux dyxnun y = f(x), OHPGHMEHH(;@HKY (QYHKIHA y =ff2:
Haitnute Koamuectso Touek, B KOTOphIX KacareipHafd K iR

napaJjuienbHa npamoi y = —4.

. \
N\ y=f= | A~ I S

-11 I_ 0 l

OTgeT:

Beicora Hax 3emy€il NOAOPOLUEHHOTO BBEPX Ms4Ya MEHAETCH 1o 3aKoHy h( t}:1+11t—5f31
rae h — BeicoTa B MeTpax, { — BpeMA B CeKYHAaX, Ipoureauee ¢ MoMeHTa Opocka CKOABKO
cekyHJ mAq Oyger HAXOJUTHCH HA BHICOTE He MeHee 3 MeTpoB? '

OTrger;

Cwmemas 41-npouenrHsrit ¥ 63-npoueHTHbIH PaCTBOPBI KMCIOTH U 106agus 10 Kr quc'rﬂﬁ
BOZBI, TIOYYUIH 35-NIPOLEHTHBIH PACTBOD KUCIOTEL. Eciy 65 BMecTo 10 kr Bogn! no6asr!!
10 kr 50-npouerTHOrO PacTBOpa TOM e KHCJOTHI, To NOJIYYUAH 6o 45-ﬁp01:19m‘ﬂﬂ

pacTBop KHc0ThI. CKONBKO KHJIOrPAMMOB 41-npo
NEeHTHOI0 pacTy e
IMOJIVUeHHA cMecH? P "R MPIOTESgRANN S

OrgeT: :

Koauposanse, pacnpoctpanenne 1 MCNOALIORAHME B KOMMEPUECKIX LOAAX 60a 110 MO g Paape MIHMO,
APe e

0 2024, 000 «HMagatenrverso sHanuonansuoe obpasosannes, © 2024 'u_"-"__U |“‘,
1 . ¥ i

npanvofansare el ne gonyexaeivs
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BAPWAHT 18

Ha PHCYHKe wma06

d

o ;
(16| Pemmre BePRRERCTEl o2 3

KonnponaHie, pacnpocT

81

Pa’keH®Bl rpaduku GyHKUMIE
kx + b, koropsie nepecekaiores
HauTe abecuuccy Touku A,

Hx)=aJx u g(x)=

B TO9Kax A u B. Ha

OTtgerT;

” ‘ )
Haiinure manmenbuee snauenue dbynxuuu y=6x—6sinx+17 Ha s {0; _]

OTtgeT:

He 3a6ydvme nepenecmu sce omeemwvi 6 6ranx omeemoe M I 6 coomeemcmeuu
| ¢ uHcmpyxyuel no evinonnenulo pabomot.

Iposepvme, umobw raxdwvii omeem 6wvin 3anucan & CmpoKe ¢ HOMEDOM
coomeéemcmeyu,ezo 3a0anus.

YacTs 2

'\ Jns 3anucu pewerul u omeemoé Ha 3adanus 13-19 ucnonvsyime BJIAHK
‘ OTBETOB ¢ 2. 3anuwume cLa4ana HoMep ébinoanaemozo sadanua (13, 14 u m.a.),
' a 3amem nonnoe o60cro6anHOe peuwenue u omeem. Omeems 3anucwiéaime wémxo

u pa3bopHuéo. ) B |

e

a) Pemure ypaBHeHHE log3 (8x%)-log,(2x)-1=0.

6) Haiigure BCe KOPHH ITOTO ypaBHeHHs, NpHHAaAIexKamue orpeaky [0,4; 0,8).

CropoHa OCHOBaHHUHA [IpaBUJIbHOI 4eThIpEXyronbHoit nupamMust SABCD ornocuTes 6oxkoBOMY
:6337 xak 1:+2 . Yepes pepuIuHy D mipoBejieHa IJIOCKOCTh ¢, IePNeRINKYJIAPHAA O0KOBOMY
p O

pebpy SB u fepeceKalpolas ero B ToUKe M.
) Hokaxure yro cedenue nupamMmuasl SABCD njocKOCTRIO o — 3TO 4eTBIPEXYTOJBHHEK,
a s

[eprneHAuKYyJIAPHEL
UaroHaJu KOTOpOro
6) ?—[aﬁgu're [JIomafb 3TOro ceueHHsd, ecau DOKoBoe pebpo mUpaMUAbl paBHO 6.

Jx=2(4-3" 1)}0

) HMO»
P foparenserno sHanuonaasmoe ofpasosannes. © 2024, HOY OTIO AMIL : i
24. 000 ﬂ}:-fanall"ﬂ B KOMMEPMECKHX LEAAX 63 MUChMEeHHOIO PAIPeUIEnA npasoafianaaTened ne ORYCRACTOR

o 20 :
panenue ¥ nene
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7]

(1]

'y
K :Jih‘]ﬂumlim', pm-rrpur"r;mumlm-

WOHHBIE BAPWA,
Er3. TUMOBLIE AK3AMEHAL i

T B O
pupyeT B3ATP Kpeau @Rk,
by Elﬂgfc.nonnﬂ ero BO3BPATAa TaKOBy,,
6ieit. '
eqpuupaeTca Ha 15 Yo OT CYMuy,
B

Ceprees
15 miona 2025 roga Gusmecmen ,IIaHHJIaHOHEB o
Ha 4 roaa B pasmepe mesoro YMcia MHJLI

y
KpeanTa J0JIT

~ B AHBApe Ka)XAoro roja AeHCTBHA

: 2027 rogos HEOOXOXMMO BBILLIaTHy,

A0JITa Ha KOHel MpeabIAYILero roaa; s 0026 i
— B nlepHof ¢ (peBpaaA MO MIOHE B KAMIbI

KpPeaHuTy,
TOJIBKO HAMHCJIeHHBIC B AHBADE HPO“eH,Tmanzoozg ;f 2029 rofoB BHIIAYMBAIOTCH DaBHY,
LR TY HOJHOCTBIo
~— B IepHOJ ¢ (peBpAJIA 110 HIOHB B KA/ I' 0 KPeAUTY :
:ymf:m nnpg::énl: nocaeAHHH NJIATEN JOJKEeH MOracHuTh A0J T
: maaT o oy
as cymMma Bbl
Haiianre naubonsmrmii pasmep KpeauTa, IPH KOTOPOM OOII

He npessicHT 20 MJH py6Ueii.

HOT'O TPEYTOJbHugky,
bl AB npaMoyroJib
Okpy»xBoCTS ¢ HenTpoM B Touke C Kacaercs THIIOTeHY3 .

AB — OCHOBaHHE BEIC
C 1 nepecekaer ero karerst AC u BC 8 touxax E u F. Touka D e
LEeHTPEl OKPVIKHOCTEH, BOMCAHHLIX B TDEY

ONymeHHOH Ha AB, [ u J —
H ACD,

a) lokaxkure, uto roukyu E u F nexar na npamoit I.J. ~
6) Haitanre paccrosmue ot roury € Ao npamoit IJ, ecim AC =23 , BC = 2.

W
Hafizute nce 3HAYeHUA a@, npu KaXJI0M H3 KOTOpDHIX 00a ypaBHEeHHA a+3 |x

H CTPOro Mexny

IOT POBHO M0 2 pa3dmHUYHBIX KOpHA,

M 20+x=V2a"+dax-<2+12 UMe
TIeXKUT KOPEHb APYrOro ypaBHEHUSA.

KOPHAMH Ka»KJoro ua VYDaBHeHM

Tpéxanaunoe 1Hcs0, MeHbmIee 700, IOeTNTH Ha cyMMYy ero OHDP ¥ noayautu HaTypaJbHoe

YHCJIO 1.

a) Mosker ju n PaBHATBCH 647

0) Mosker s n PaBHATHCs T8?
B) Kakoe mau6omnpmree SHa9eHHe MOKeT MpUHMMAaTy 1, €CJIN Bce nuppLI HeHyJeBkIe?

ey — By ——
L2024, Q00 :annenhcmn aHumm:wn )
)

(8 ,li'll-l-.. iV
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Konuposanue, pac npocTpal

BAPHAHT 19

Yacts 1

Omeemom x dadanuam |

9pobs. 3anuwume =12 nensemca yenoe “UCAO UNU KOHeUHAR decamuunan
ez0 ¢ BJAHK OTB':‘;SO 6 none omeema 6 mexcme pabomwi, aamem neperecume
KaxuRGR ¢ nepeod B M 1 cnpaea om nomepa coomeemcmeyrwowezo zadanus,

Kkaemouxu. Kaxoyro yudpy, anax «Muryc» u aanamyo nuwume

6 omden é
s bHOU KAemouxe ¢ coomeemcmeuu ¢ npusedénnvimu 8 6nanxe obpasyamu.
URUYB usmepenull nucams ne HYHCHO.

Ocrosanus pasoGenpenoit Tpanenuu pasHel 45 m 24. Tanrenc

2
OCTPOTr'0 yIJjla paBeH = Haitnute BricoTy Tpamenuu.

OTgeT:

Mannr BexTODEL a(-2; 4) u b(2; -1). MaBecTHO, 4TO BEKTODH! ¢ (X,; y,) U b coHANpAaBIeHHbIE,
a |c‘ =|a| . Haitgure x, + y..

OTBeT: :

Ky6 onucas okoso cdepsl paguyca 12,5, Hafinute 065éM Kyba. Ab

OTBeT: .

Kakosa BepOATHOCTB TOro, 4TO MOCJEJHHE TPH oudpel HOMepa ciay4aHHO BeIOpaHHOrO

macmopTa OJHHAaKOB b1?

OTgerT:

Yro6bl NPOHTH B caeyIOUHHA KpyT copeBHOBAHMH, GyTOONBHON KoMaHe HYXHO HabpaTh
xoTs Gur 9 OUKOB B JABYX MIpax. Ecau KoMaHIA Bmarpmnae'r,“ona nojay4aeT 7 O4YKOB,
B cayuae HUIbEH — 2 o4yKa, ecin nponrp;unae'r — 0 ouKoOB. H“almn're ?epoa'mocu Toro,
4TO KOMaH/E YAACTCS BHIATH B CJEIYIOIMHNA KPYI CODEBHOBAHUM. C‘IHT‘EHTE. YTO B KAXXKJO0H
urpe BepoOATHOCTH BBIMIPHINIA ¥ MPOUIPHINIA OAHHAKOBEI H PABHLI 0,2.

Qrper:_______

160 11
HaiauTte KOpeHBb ypapHeHHHA 6-Tx 3 ’

OrgetT:____———

2 . Q00 «Hana
© 2024 4 HCIOaB30BA

reasctno sHaunonansnoe ofipasopanunes. © 2024, YOV JIITO « MITHMO:
HHME B ROMMEDPUeCKHX nenax 623 nHchMennoro pajpemenna npascobaaaatencit We JONYCKARTON



AMEHALVIOHHBIE BAPUay,

= £r, TANOBLIE K3

HaHlIHTE 3HaYeHHe BRIpakeHusn 211°F4 ?

Otger:

Ha pucynke H306paxkén rpapuk QyHKIHAA ¥ = f(x), ompejene

Hatianre cymmy rouex axcrpemyma dynximun f(x).

pHOW HA WHTEpBame (=T 7

OtgeT: :

JlokaTtop GaTtuckada, paBHOMepHO NOrpy’Kalmllerocd BePTHKAJbHO BHH3, HCHOYCKaer
VILTPa3BYKOBBIE MMIYJILCHL yacToToit 744 MI'm. Ckopocth morpyeHmsa GaTHcKada :

BEIGUCIAETCH 110 GopMyse v :c‘;_? , e ¢ = 1500 m/¢ — CKOpOCTE 3ByKa B Boje, [, —
t+h

HacTOoTa HCOYCKaeMbIX HMIIYJbCOB, f— JacToTa OTPHJKE'HHOI‘O OT AHA CHI'HaJa, perHC'rpprexas
npuémHEdKoM (B MI'n). Onpegenure yactoTy oTpaxkéHHoro cursana B MI'n, ecau ckopocr:

norpy:xeHusa 6aruckada pasna 12 m/c.

OrgerT:

ITepserit Hacoc HanmonHser 6ak sa 35 MUHYT, BTOPoi — 3a 1 wac 24 MEHHYTHI, a TpeTHil —
;)

10
3a 1 sac 45 MuHYT. 3a CKOJBKO MUHYT HAIIOJHAT 0aK TP Hacoca, pabdoTas OJHOBpEMEeHHO.

OTtger:

11 Ha pucynke wusobpamén rpapuk (QyHKIHHA Tt
f(x)=log,(x~-2). Haitgure f(10). -} 1
OTger: : |

1
0] 1

© 2024. 000 «Haparensctso sHaunonaseuoe obpasonannes. © 2024, 4OV 11O «MILHIMOs
Konuposanpe, pacipocTpaHeHHe H HCOOAbIOBAHNE B KOMMEPULCKHX UeAAX 083 NHCLMEHHOMO Padpellenma npapoobiataretell ne qonyeraeTod
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Hadgure
@ TOUKY Makcumyma qynxuun y = (4% -36x+36)e™ .

@

OTBer:

_—

He 3a6ydyw !
o Yydvme r}epeuecmu ace omaeemut 6 6nank omeemose N 1 e coomeemcmeuu
. MPYKYuel no evinonnenuro pabomei.
oéepvrm 7}
cop pome, umobuv. xaxndwvii omeem 6vl 3ARUCAH 6 CMPOKe C HOMEPOM ‘
omeemcmeyouezo sadanus. |

Yacts 2

Ana sanucu pewenuii u omeemose na szadanus 13-19 ucnonwvayime BJAHK
OTBETOB M 2. 3anuwume cravana HOMED 6LLNONKAEMOZ0 3a0aHUA (13, 14 u m.0.),
a 3amem noanoe o6ocroeéannoe pewenue u omeem. Omeemot zanucsieatime Y€mMKo |
u pasbopuugo.

a) Pemnte ypaBHeHHne 2cosx-sin2x =2sinx+cos2x.

1]

Kouuposamue, pacn pocT

i - 9n
6) Haiigure BCe KODHM 3TOTO yPaBHEHHs, IPUHAJIeKAIIHe OTPE3KY [37:; —2—}

I'pans ABCD xyba ABCDA,B,C,D, sBnsieTca BIMCAHHO! B OCHOBAHME KOHYCA, & CeYeHUEM
KoHyca muockocTbio A,B,C, ABIAETCA KPYT, BIOMCAHHBIN B yeThlpéxyroaseuk A, B,CD,.

a) BeicoTa KoHyca paBHa h, peOpo KyGa paBHO @. JIOKAXuTe, 4TO Sa<h<3,5a.
6) Haitgute yroj Mexay naockoctamu ABC u SA,D, rie S — BeplIHHA KOHYCA.

Pemute HepaseHcTBo 4log s (1-4x)-log s (-1-x)+4log, (x*-1)<log, x*.

B mione Erop miaHupyeT BIfTh KPEAUT Ha 3 TOAA Ha LEJOE MHMCIO MHLIHOHOB py6uei.
Ilpa 6amka npefnoxuyn Eropy o(OPMHUTH KPeAHUT HA C/AeAYIOMUX YCIOBUAX:

_ B siEBape KaxJoro roja nefcTBUA KpeauTa HOJT yBeJIuYHBaeTCs HA HEKOTOpoe YHCJIO

poleHTOB (CTaBKAa MJABAIOMIAH — MOMKET 6bITH PASHBIM /IS PASHBIX NOAOB);
— B mepuoj ¢ (espaJif no HIOHB KAYKJIOTO rofia AefcTBHA KpeauTa BhINJIavHBAIOTCA PABHEIE
cyMMbl, TPHYEM HocJeHHHA MJIATEK JOJKeH MOTACUTh JOJIT N0 KPeAUTy HOJHOCTHIO.

B mepsom 6amKe NPOUSHTHAR CTABKA MO TOAAM COCTABIAET 15, 20 u 10 npouenTos
COOTBETCTBEHHO, & BO sropom — 20, 10 u 15 nponenros. Erop peIGpas HauboJiee BRITOHOE
[Ipe/IIOKeHHE. Haijinure CyMMy KpeJuTa, €c/IM 3Ta BbIT0OJA Mo 0OLIMM BHIIIATAM N0 KPEXnTY

cocraBuia OT 13 ao 14 TeIcAY pyOusen.

———" 5 2024, 000 «Magareascroo «Haunonanrnoe oGpasosanues. © 2024, HOY JIO sMILHEMOs

paMeNue W MCTIONLIOBANHE B KOMMOPUECKMX neasX 663 MHCHLMORHOrO PAIPOIICINA Npan0oBARAATEIN K J0NYCRACTOR
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LE OKGAMEHALMOHHBIE BAPAKY,
Era. TMNOB o

oro MOXH an
0 KOTOP

Omno yeThIpEéXyrobHUKOB AKNy
KO

” ABCD,
Ha croponax AB u €D uermpéxyromsauxa .
o 13 yIJI0B YeTHIPEXYIOIbHyy,

reenHo. O
OKDYXHOCTB, oTMeveHns! Toukn K u N COOTBET;:OCHHYC 0AROT
¥ BCNK tax:xe Moo onucaTh OKpPY#KHOCTE.

ABCD pasgen 0,25. 4 Tpanemueii,

A 6enpeHHOH
a) Jlokasxure, uto uernpéxyronsaux ABCD AN paeiifpéf}}:rmmﬁm:a AKND, ecp,
6) Hadtqure pagmyc okpyskmocTH, ONMMCAHHOH OKOJIO H: a ABCD, papes 8, AK : KB=2:5
PaZuyc OKpPY:KHOCTH, OIMCAHHOMN OKOJIO YeThIPpeXyroJabH
a BC <AD u BC =4,

HHE
opbIX ypaBHE
Haitnure Bce rakue snauenus a, npu KaXkKgoM M3 KOTOD

V10x% + x-24 log; ((x-3)-(a+5)+14)=0

HMeeT DOBHO JABAa Pa3JIH4YHBIX KOpPHA.

. % . eThel KOPOOKe KaMHej
EcTb Tpu kopobku: B nepsoit — 97 kamueii; Bo Bropoit — 80, ::xB :pocq-agmymca. CHia g
HeT. Bepyr mo oanomy kamHuio M3 aABYyX KOPOGOK H KJIAAYT

HEKOTOpOe KOJIHYECTBO TAKHUX X0O0B.

s i1 — 59, a B TpeThed — 6()
a) Mornio 11 B neproii kopobke okasaThea 58 kamueii, Bo BTopoit — 59, p

- - BHY?
6) Mosker in B nepBoii 1 BTOpoit kopo6Kax KaMHel OKA3ATHCHA nopC; 0};{ KOpobOKe?
B) Karoe naunGosnbluee KonmmuecTBO KaMHE MOMeT OKA3aTbCA BO BTOP

Hposepvme, umobm kaxcdwi omeem Guin 3anucan padom c KomMepom cOOMEeMCmMeyOUe20

3adanus.
© 2024. 000 4, PR
. a1aTe; i
Konuponanne, phCnpocTpAReR e Y yeg 1ATeALCTRO 'H“nm"ﬁ-'lbﬂm‘ ofpasonanme,, o 2024, 1oy O oIy
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BAPHUAHT 20

Yacte 1

Omeéemom x 3adanusm 1

—12 aensemca yenoe “UCAO ULU KOHEHHAR DeCARMUUHAR
0pobv. 3anuwume wucno

6 none omeema 8 mexcme pa6omoi, 3amem nepenecume
ez0 ¢ B/IAHK OTBETOB »: 1 cnpaeéa om HOMepa cOOMaemcmayouezo 3adanusn,
HARURAR ¢ nepeol xnemouxu. Kandyio yudpy, 3nax «MUKYC» U 3anamyro nuumume

6 omdenvrol Knemouxe g coomeemcmeuu ¢ npusedénnvimu ¢ 6ranxe obpasyamu. |
Edunuyst uamepenuii nucams ne HYIHCHO.

|

E Ocnopanusi paBnoGenpenHoit Tpamenuu pasast 45 u 14. Boicora
Tpanenuu paeHa 9,3. Haitnure ranreHc ocrporo yria.

OTeer: ]

@ Hansl BeKTOpHl a(4; —6) u b(-2; 3). UasecTHO, 4TO |E|=|&|, a BeKTOpH ¢ (X Y,)

1 b mpoTHBONOJOXHO Hanpasnennsie. Haitgure x, + y..

OtgeT:

TS

TIpAMOyronbHLI Mapaiielenunes ONACAH 0K0JIO0 chepsl paguyca 2,5.
HaiiguTe miomans ero MOBEepXHOCTH.

OTgeT: .

PaceMoTpuM caryuafiusii TenedorHLl HoMep. Kakosa BEPOATHOCTE TOrO, UTO CPEAM TPEX
nocegHUX nUdp 2TOro HOMepa XOTA Obl /1Be IUPPLI OAMHAKOBEI?

OTgerT: .

\I! Ecyi miaxmaTHCT A. urpaet GeJbIME (DUTYPAMH, TO OH BHIMTPHIBAET Y IIAXMaTHCTA B.
peposaTHocThO 0,5. Eenu A. urpaeT 46pHEIMH, TO A. BHIMTPBIBaeT y B. ¢ BepOATHOCTLIO
c

0.34. IIlaxMaTHCTHI A. U B. urpaioT ABe NapTHH, OPAYEM BO BTOPOM MAPTUH MEHAIOT BT
q;plpy.'p Haitgure BEpPOATHOCTH TOrO, 9TO A. Buiurpaer oba pasa.

QOrser:__

50 1 "1”
HaiizuTe KOpeHb YPABHEHHA (2o = 2o

Orper:_______  —-——'

§

12log,5
Haijiqure 3HAUEHIE pripaxenns 2121082,

.

OTBET!__.__-—-—-——"__"

T 2024 000 «HapatenLcTeO «Haugomansaoe oGpasonannes. O 2024, -0 110 GMILIE:::'(:; atenedl Re OVCRAPTCR
s um. §# MCIOABIOBARHE B KOMMEPYECKHX UeIAX fea MHCHMEHHOTO PAIPEIISHHA NPABCOOTALATE
pane '

Konmpona HHe, pacapocT



BAP
OBbIE KBAMEHAUMOHHBIE BAPA,
Era. TIn e

eppaie (4.
pnénpoft Ha AHT 4 % 9

l 8 e
8 | Ha pucynke naospamcin rpadmic pynxnun y - [(x), OTPEA
Hadaure CYMMY rouex axerpemyma (yninnn [(X).

Orper:

©

] c
Jlokatop 6GarTuckada, PAaBHOMEDHO MOrpPY)KaloLlerocs BepTHKaJbHO mmaé MCTTYCKae
Y/AbTPA3BYKOBbIe MMuyabchl yacroroit 217 MI'm. CkopocTs morpymxeHHa GaTuckadgs .

BBIYHCJIAETCH 11O (hopmy.te Uzc-;_? , e ¢ = 1500 m/c — CKOpPOCTHL 3BYKa B BOJe, f_
+ho

HaCTOTa HCITYCKAEMBIX MMITYJILCOB, f — YACTOTA OTPAXKEHHOr0 OT AHA CHIHAJIA, PervcTpupyess;
npuémMankom (B MI'u). Onpegennre 4acTOTy OTpaxéHHoro curaana B MI'n, ecan cxopoc

norpyxeHus 6atuckaga paBHa 12 M/c.

(-

Orger:

10 | Bops n Bans mMoryT moxpacuts 3a6op 3a 10 qacos. Baus u I'puwia moryr nokpacurs o
e 3abop 3a 15 vacos, a I'puma u Bopsa — 3a 18 vacos. 3a CKOJIBKO 4YaCOB MaJIb4uuK?

nokpacar 3abop, pa6oras BTpoém?

Orger:

| 11 | Ha pucynke u3obpaxén rpadmk dynkuum | Bl N
T f(x)-log,(x+3). Hailaure 3anavenue X, 1pu ‘ 171 1
koropom f(x) = 16. |
Orner:
—
1
E f
s — © 2024, 000 «Hopareaserno 1l[nl:l!n:l:u;thm;rJl'JllB-’lU;'l_HHe* © 0y M1
. v 14 ETE em 2024‘ l ! 10,
KonuponaHAe, Pm:IIDDﬂTpulll!imv W OHCMONLIOBAHHE B KOMMEDYeCK X Hensx Ges IIH:.‘l.MHmnru ;m:f:']-fu{'lnﬂun .MI“[M“.
n n;mnnnnm NTe a6 it
. 18 qOnyee



BAPMAHT 20

89

Hadnure
@ A HAUMeHbImee sHayenye dbynxuun y=e** -9* -3 ua orpeake [0; 3].

0

Orger:

He 3
abydvme nepenecmuy 6ce omeéemuvt 6 6rank omeemos N 1 ¢ coomeememeuu
C uUKCMpyKyued no evtnornenusn pabomut.

ITpoeepvme, “mobuw kamdwmi o

coomeemcemeyouezo 3adanun.
|

meem Gbin 3ANUCAK 6 CMPOKe ¢ KHoMepoMm

Yacrs 2

. Ana sanucu PeweHnull u omeemoe na sadanus 13-19 ucnoavayuime BJIAHK

OTBETOB N 2. 3anuwume cnavana HOMeD eévinoansemozo 3adanun (13, 14 w m.d.), |

@ 3amem noanoe o6ocrogannoe pewenue u omeem. Omeemu. 3anucsiéatime YEémxo
u pasbopuueo. '

a) Pemure ypaBHeHue 2sinx-sin2x =2cosx+cos2x.

S5n
6) Haiinure Bce KODHH 3TOro ypaBHeHHUs, NPUHAJIEMKALNE OTPEIKY [—-?; —n].

I'pars ABCD npamoyroabrOoro napajnenenunesa ABCDA B,C,D, asnsercs BIUCAHEOR
B OCHOBaHHe KOHYcCa, a CeYyeHHeM KOHyca NaocKocTeio A, B,C, aABnsAercsa Kpyr, BIMCAaHHbBIH
B ueThIpéxyroasuuk A, B,C,D,; AB=a, AA, =2a.

a) Beicora KoHyca paBHa A. JlokaskuTe, 4TO 4,5a<h <ba.
6) Haitaure yroa mexay niaockoctaMu ABC u SD,C, rae S — BepmuHa KoHyca.

Pemute HepaBeHCcTBO logs x* +4logys (6-2x) > log 5 (x* -4)+2logy, (2-x).

B uione AnHAa IJaHHPYeT B3fTh KPEAMT Ha 3 roja Ha Ilejioe YHCJIO MHJJIMOHOB pybJieH.
JlBa 6aHKa MPeATOXHIH AnHe 0OPDMHTE KPEAHT Ha CJAeAYIOINHX YCIOBHAX:

— B AHBApe KAXJOTO rofia AeiCTBHS KpeauTa JOJIT YBeJIMYMBAETCH Ha HEROTO.pOe THCHIO
IPONEHTOB (CTABKA NIABAKIIAA — MOXKeET GbiTh PAIHBIM IS PASHBIX rofi0B); o aBHELe

~ B nIepuo/l ¢ (PeBPAJIA 110 HIOHE KAXK/IOIO rofia eCTBUA KPEAUTA BBILIAYMBAIOTC (_‘E‘LIO
CYyMMBI, TIPHYEM IIOCAEAHHA IIATENK AOMMKEH IMOTaCHTb AOJr OO KPeAUTY MOJIHO .

B nepBoM 0(aHKe NPOLEHTHAS CTaBKa mo rojam cocrasasger 10, 20 n615 upouzﬂ'rzs
cOOTBETCTBEHHO, a Bo BropoM — 15, 10 1 20 nponenTos. AHHa BbIGpana Hanboee BhIT n::
npeasioxenye. Haiaure cyMMy Kpeauta, eciu aTa BHITOZa 1O OBIIMM BBITIATAM 110 KPEJUTY
cocraBuaa ot 14 no 15 TeicsAY py6iei.

T 0 2024, 000 «Hagatennetno «Haunonansnoe oBpasosannes, © 2024, HOY JIMO «MILHMO»

e AONVERAPTCN
pRENPOCTPANGIHE H HCTOALIOBAIKE B KOMMEPUECKMX LeaaxX 63 MUCKMENNOrO PAIPOLIOHNR npasoofaagareacit we 100
KonuponnsnHe,
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(7]

(1]

€
&/

WMOHHLIE BAP
o, TUTIOBbIE OKGAMEHALIVOHHHIE BAPYAy,

0KOJIO KOTOPOro MOXHO Ollycy

Ha CTOporax AB u CD YeThIpEXyroJIbHUKA ABCD, Oxono 4eTHIPEXYTOIBHAKOB AKY
OKDPYAHOCTE, oTMewennt Touxn K u N COOTBETCTBEHHO. QK0T rJ10B HETHPéXYI‘O.nhHHD
M BCNK raxske Mosxno omucats oxpyxHocTb. KoCHHYC OAHOrO U3y ky
ABCD pasgen 0,2.

a) loxasxure, uro npsmsie KN u AD napasieabHbl. )
0) Haiianre paguyc oxpyxcmocrs, omucamHoi OKOJO HETHPGKYPOH:!H;“‘TK?(E}?IS:gemn
PaZNyC OKPY>KHOCTH, OIMCAHHON OKOJIO UETHIPEXYIONIBHHKA ABCD, paseH {, ’ =Y

a BC <AD u BC = 10.

Haiizure Bce Takme smauenus a, npy KAXKLOM U3 KOTOPBIX ypaBHEHHE

V1027 -19x-15-logs (7-(a-4)-(x+2))=0

HMeeT POBHO JBa Pa3IM4YHBIX KOPHA.

Bce unennr koneunoit [OCJIe0BATEIbHOCTH ABJIAIOTCA HATYPAAbHBIMH YnucaaMu. Kaxyy;
9JIEH 9TOM IOC/IeJOBATEILHOCTH, HAYMHAS CO BTOpPOro, u6o B 7 pa3 Gosbmme, Ju60 B 7 py;
MeHbIle TpeAniAymero. CyMMa Bcex 4YJIeHOB IOCJIEOBATEJNLHOCTH paBHa 77395.

a) MoxeT TH HOCe0BATEIBHOCTE COCTOATH U3 TPEX UJIEHOB?

6) Mosxer 11 moc/eOBATEIEHOCTE COCTOATE M3 IIECTH 4JIeHOB?
B) Kakoe Hauboublee KOTHYIECTBO YJIEHOB MOYKET GBITE B mocjaeaoBaTeJbHOCTU?

ITposepvme, umobs Kaxdwii omeem Gwn 3anucan PROOM ¢ HOMEPOM coOmEemcmaeyiowezo
3adanus.

02024, 000 a3 tnrennovns < TIa



BAPHAHT 21

Yacre 1

| Omeemom 3adanuam 1-12 aensemcsa yenoe YuUCAO URU KOHEYHAR decAmMU4HAA
0pobb. 3anuwume wueno e none omeema 6 mexcme pabomui, 3amem nepenecume
€20 6 BIAHK OTBETOB A | cCnpaea om HOMepa COOMEemcmeyouezo 3a0anus,
HAYUHAR C nepeold kKnemouku. Kaxdyo yudpy, 3HaK «MURYC» U 3anamylo nuuume

6 omdenvHoOU Kaemouke g coomeemcmeuu ¢ npuéedénnvimu 6 6ranxe obpazyamu.
Edunuybt uamepenuii nucams ne HYNCHO.

Ej B TymoyronabHom Tpeyronbauke ABC H3BEeCTHO, YTO

H
AC = BC =10, Bricotra AH paBHa V51 . Haiigure KocHHYC ,Q RN
yria ACB. A

OTger:

2 | Ha xoopauHaTHOH# MIOCKOCTH H300paskeHb !

BeKTOpel a u b. Haiigure cxanspHoe [
npou3BejeHue a - b . 3
Orger: .

3 | Ilunueap BOMCaH B MPaBUIBHYIO YeThIPEXYIOJbHYIO IPH3MY.
Paguyc OCHOBaHHA W BHICOTA IMJIMHADA PABHEL 3. Haiigure
nioiaab GOKOBOM MOBEPXHOCTH ITPH3MBI.

OTgeT:

__:4 Ha sk3aMeHe [0 TeOMeTDHH IIKOJBEUK OTBEYaeT Ha OQHH BONPOC H3 COHCKA dK3aMeHAIIHOHHBIX
BOIIPOCOB. BepoATHOCTH TOTO, YTO 3TO Bompoc mo Teme «Tpuromomerpus», pasHa 0,1.
BepoATHOCTb TOTO, 4TO JTO BOINPOC IO Teme «Bremuue yrasi», pasHa 0,15. Bonpocos,
KOTOpbI€ OJJHOBPEMEHHO OTHOCHATCH K 3THM ABYM TeMaM, HeT. HalijuTe BepoATHOCTE TOro,
4O HA dK3aMeHe IIKOJILHUKY JI0CTAHETCS BONPOC MO OAHOH M3 3THX JABYX TeM.

Orper: ___ ———'

- 2”2.;' 000 sMaagarearetso «sHauuonaasnoe obpasosarmnes, © 2024. YOV IO «MILHMO
p;"'"w W HCHOABIOBAHHE B KOMMEDUECKMX Uedax Geg
T

: crpe DHCEMEHHOIO PAIPEIIEHNA NPaBOOOIAIATe el He AONVOKARTCR
FouMposan e, pat



MOHHBIE BAPUAN,

o6uapHBIX Pap- IlepBast babpyy,

-- TOM )
E HBe dhabpuknu BBINTYCKAIOT O MHAKOBBIE CTEKIA {1-““ as ém GpaK CTEKOT, H3rOTOBJIEHHY;,
BbilycKaer 30 % arux cTékoJ, BTOpag — 70{ Yo , TIPHY ofi — 4 % HaiiauTe BEPOATHOCy,
dabpukamu, cocrasasier na nepsoil (padpuxe 5 %, HA B':;Op erca GpaKOBaHHBIM.
TOrO, YTO cAy4YaiiHo KynaeHHOoe B MArasuHe cTeKJIO OKAaK

Orper:

+ 5 +2
Haﬁnﬂ'f‘e KOopeHbs YpABHEHHHA 451 Z :078'561 &

OTser:

5sin61°

HaiiguTe 3Hauenue BLIPAKEHHUS — —.
sin299

Orser:

. cC OTMey
-:- Ha pucyHke wn3o06paxén rpaduk pkouu y = f(x). Ha ocH abeny €Hy
s ; pad Py anmeHnbinee? B orsere

Toukn —2, —1, 1, 2. B kakoit U3 3TUX TOUEK 3HAUeHHE npou3BOAHOH H

YKa)x@HuTe 2Ty TOYKY.

OTBeT:

[Ipu remneparype 0 °C peabc uMeeT ATHMHY ly=10 M. Ilpu Bo3pacTaHHH TeMmepaTypH
POUCXOAMUT TeNJIOBOE PaclIMpeHUe Pesibca, M ero AJIHHA, BRIPAXKeHHad B MeTpax, MeHAeTCH
o sakory [(t°)=L(1+a-t°), rne a=1,2: 10%(°C) ' — koadduuKeHT TenI0BOro pacIIHperns,
t° — remmneparypa (B rpagycax Ilenbcus). Ilpu kakoil Temneparype pensc yAJIHHATCA HI

6 mm? Orser aaiite B rpagycax Ilenbcus.

Orser: ;

BesiocunequcT BbleXaJs ¢ INOCTOAHHON CKOpPOCTbIO M3 ropoga A B ropox B, paccToaHHe
meskay KotopsiMu pasHo 105 kM. Ha crenyionuit 1eHb OH OTIPaBHUJICA 0OPaTHO CO CKOpOCTBY
Ha 7 KM/u Gosabiune mpexHeit. IIo gopore oH cAesas ocTaHOBKY Ha 4 yaca. B peayapTar
OH 34TPATUJ HA OGPATHEIN IIYTh CTOJABKO e BpeMeHH, CKOJIbKO Ha IyTh U3 A B B. Haiiant®

CKopocTh Besocuneaucera Ha nytd u3d B B A. OrBer gaiiTe B KM/4.

Orner:

K A : i .
"‘“‘bﬂn.u“.‘ ——— L2024, 000 sHagareaserno sHanmonaaswoe ofipasopanues. © 2024, HOV JIITO «MILHMO,
POCTRANen MO W HEHOALIORAIHE B KOMMOPHACKHX IeANX G080 NHCLMeHIOr PRIDE 1eH N npanoofaasarensedl ne jonveRaeT
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M300paskén rpapuik  dyHKIMM

f(x)=ax®+bx+ i
€» Tle uucna a, b u ¢ — nensie. ] Gl i

Hasaure f(-5).

OTgeT: .
e — ' +

7 4
Haiinure naumensinee snavenue byaxkoun y= ng}' -3x+9 na orpeske [0,25; 30].

OTBeT;

‘ He 3a6ydvme nepenecmu sce omeemw. 8 6rank omeemoe M 1 6 coomeemcmeuu ‘
C UHCMPpYKYUel no ésinoanenuio pabomot.
ITposepsme, umobs. ramdwii omeem GuiA 3anucan € cmpoke ¢ HOMepOM |
I coomeemcmeyouw,ezo 3adanuA. |

Yacts 2
NIna 3anucu peurenuil u oméemosé na 3adanus 13-19 ucnonvsyuime BIAHEK |
‘ OTBETOB N: 2. 3anuwume chavania HoMep 6bnOrHAEM020 3adanus (13, 14 u m.d.), !
a zamem nonnoe o60CHO6AHHOE peulenue U omeem. Omeéemst 3anucwiéaiime L€MKo

u pa3bop4uéo.

1 n
a) Pemure ypaBHeHHE 2sin®(n+ x):-écos(x—?].

Tt 5n
6) HaiiguTe BCce KOPHH 3TOro ypaBHeHHUHA, IPHHAAJIENKALHE OTPE3KY {—?.— -5_]

HMILHOHN TpeyroJbHO# MupaMuie SABC cropona ocHoBaHus AB pasra 16, Beicora SH
— cepeaunHa 6oxosoro pebpa SA. Iliockocrs, napasienbHas MJIOCKOCTH
uky K u nepecexaer pedpa SB u SC B Toukax @ ¥ P COOTBETCTBEHHO.

B npas
pasHa 10. Touka K
ABC, IpOXOAUT uepes TO

3
6XYTroJbH TaBJIAeT — MJOMATH TPEYroOJIbHHUKE
a) TokaxcuTe, YTO NUIOMANb yeThIpéXyronsHnka BCPQ cocra 4 it

SBC.

6) Haiigure 00BEM nupamunsl KBCPQ.

0 «Hanateascteo sHausonansnoe obpasoparnes. © 2024, 4OV IO «MITHMO.

B . B 1 5 00 a » .
© 2024 cr10ALI0BAHME B KOMMEPUIECKHX Nelax Ge3 THChMeHHOro PAIpRIIeRNs ApaR0CGIAATERL] e RonyeKAeTeR

paHpH#e ¥ H



OHHbIE BAPHAH
3 AMEHALIA Ty
94 Er3. TMHOBHE K3

Permure HepaBeHCTBo (4:_ 5.9% )2_20(415._5.21' ) <96.

A ero BO3Bpg
8 jger. YCJOBH Th
B uione 2025 rojia maaHMpyerca BasTh KpeauT B OaHKe HA

TaAKOBEI: 20 % no cpaBHey
0
~ B AHBape 2026, 2027, 2028 u 2029 rogos A0AT Boapactaes FR "
C KOHIIOM NpeALIAYIIero roa; Ha 18 % 0o cpaBrenyy

~ B AnBape 2030, 2031, 2032 u 2033 rojos AOJr BO3PACTAET

C KOHLOM npeablayIero roga; ATUTh YACTh J0JIra;
~ C (beBpANA NO MIOHB KAKZOro roga HeoGXoAMMO BEIILT BeMuMHY MEHbIIIe J07ra g,
~ B MI0JIe KaXKI0ro roga AoAr fo/keH ObITh Ha OAHY M TY XKe

HIOJIb IIPENLIAYIIEero roaa; e
~ K nomo 2033 roga kpeguT f0/KeH GBITH TOJHOCTBIO IIOTa .

IJ1aT MOoCcJe TOJHy
Kakywo cymmy MJIaHUPYETCA B3ATH B KPEAUT, ecau ofmasa cyMMa Bl A
€ro norameHus cocraBut 1125 tuicau py6ieit?

:‘17 Touku A, B, C, D u E nexar Ha OKPYKHOCTH B YKa3aHHOM Nopsake, npuyeém AE = ED ;CD.
a npsimele AC u BE nepunesauxynapusl. Orpesku AC u BD nepecexalorcsi B Touke T,

a) lokasxure, uro npsamaa EC nepeceraer orpesok TD B ero cepeause.
6) Haiinure mromazs rpeyronsauka ABT, eciu BD = 6, AE = /6.

18 | Hajigure Bce 3HAYeHHA @, IPH KAXKIOM M3 KOTOPBIX YpaBHeHHe

|x* -a®|=|x+a|-Vx* —4ax +5a

HMeeT DOBHO OJUH KOpEeHb.

. 19 | Ha gocke Hanucanbl TPH Pa3AHYHBIX HATYDATBHEIX uucaa. Bropoe umcao pasro cymye
Ou(pp NEepeoro, a TPeThe PABHO CyMMe upp BTOpOTroO.

a) Moxxer 1M cyMMa 3THX Yuces GBITH paBHa 20227

6) Mo:xer sm cymMa aTHX Ymces GRITE paBHa 2021?

B) B Tpoiike 4mces nepsoe uucino TPEXBHAYHOE, & TPeThe PaBHO 2. CKOJBKO CyLecTBYe!
TAKUX Tpoek?

" | Ilposepvme, umoGu kandwii omeem Goin Janucan padom ¢ nomepom coomeemcmeyowez0
. 3adanus.
- SN — —— e S — —_— e —_—
© 2024, 000 «Hagareancroo olir?tll-tmm:rr.:;; i;[-n.'lnmnv_:t---..— 2024, 'i:f.\'_";l':‘ T

"—'-'-'H}J'—Jmli*"'. PACODOCTRAREMHE W HODOALDOBBIIG B 1KOMA B T



BAPHAHT 22

Yacts 1

Omeemom - ;
" dpobe. 3an:"f:i‘:“::; I-12 sensemcs yenoe wucno unu xowewnas decamuunas l
" e20 ¢ BJAHE GTBET(); t.’M nore omeema 6 mexcme pabomw, 3amem nepewecume |
‘ HGUUMAR ¢ nepeod x I cnpaea om nomepa coomeemcmayowezo 3adanus,
remouku. Kaxoyro yuppy, snax «MUHYC» U 3ANAMYI0 nuLume

8 omoensHou K
oo emo:me 6 coomeemcmeuu ¢ npueedéHHLMU 8 Granke obpazyamu. |
Ybl usmepenuii nucams He KyxcHo. |

B Tynoyroxenom tpeyronsmnke ABC uaBecrso, yto AC = BC
BbICOTa AH paBHa 3, CH = 7. Haiiaure cunyc yraa ACB

OTgerT:

¥

Ha xoopauHaTHOH nJIOCKOCTM M306paskeHBI =ttt =1

A
BeKTOPHI a #u b . Haiigure craxapHOe SEEEEEEE /
npousBefeHue a - b. | | ' . o
OrseT: . P L S 15" L O O
e
0| 1 x
|
]_{Hnunﬁp BIIMcAaH B NpaBUJbHYIO HIeCTUYTOJNBHYH IIPH3MY. . ;
I
Pajuyc OCHOBAHMA LMJIMHApPA PaBeH J3, a Bhicora paBHa 2. : =
R % XHOCTH IIPHU3MBI. 1 : 'y
Haiiqure niomanb 60KOBOM NOBED . L Pl
Ir"_‘;---r-.—:*‘l
Orper:___ _  — ———' g

110 reOMETPHHA MKO/IbHUK OTBEYAET HA O/MH BONPOC M3 CIHCKaA 9K3aMeHAIMOHHBIX
Ha aianMERs 4THOCTB TOTO, 4TO 3TO Bompoc 10 TeMe «BrnucanHas OKDYXHOCTb», PABHA
B oz?:&m roro, 4TO 3TO BONPOC MO TeMe «I'Inoma,ub»: pasga 0,3. Bompocos,
0,20. DEP eMEHHO OTHOCATCHA K 9THM JBYM TeMaM, HeT. Haigute BepOATHOCTL TOTO,
KOTOPHBK?::;{O;E [IKOJBHUKY JOCTAHETCS BONPOC IO OAHOM U3 ITHX ABYX TeM.
4TO HA 2

BONPOCOB.

orpetr: ___— -

MO
faaaaTeaelt He JONYORASTCR

rao «Hanuonanssoe obpasosannes. © 2024, HOY 110 «MLH

N7 HaaaTeant
4. 000 B KOMMEPHECKHX UeAAX 683 THChMeHHOro PAIPELICHIA [1Ppan0o

s T Cymi H e
Tp.ulrl'illdl‘ W M 0
jraf 1 i
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TANOBLIE OKSAMEHALVOHHDIE BAPUAyy,
Elr3.

aproMobuIbHBIX Pap- TTepBas dabpyy,

HBe babpury BEIIYCKAJOT OQMHAKOBbIE CTEKIA a}ﬂﬂ piraéM GDAK cTéKON, M3rOTOBNeRRY,
BRIITyCKaeT 25 % arux CTéKoJI, BTOpAAd — 75 %,

o sropoit — 1 % Hajiinure BEPOATHoCy,
(babpukamu, cocrapnser ua nepsoit pabpuke 5 % Hz oxaserca 6paKOBaHHBIM.
TOro, ¥To cayvaitHo kynnennoe B MaraguHe CTEKJ

Orser:
. 2x+ ]
Haiinnre xopens ypapnenus 92°*° =3,24-5"".
Otger:
. 4cosl121°
Haitaure snauenne BhIpaXeHu A =
cos 59

OTser;

% HCC OTMeye
Ha pucynke wusobpaskén rpapux dysxmun y =f(x). Ha S :gﬁbmee? B o’rn:;
TOukHM —2, -1, 1, 4. B Kaxoil U3 3THX TOYeK 3HAUYeHUe MIPOU3BOJHOM HA :

VKaXXHTe 3Ty TOYKY.

OTgeT:

Ilpu remneparype 0 °C peasc umeer gammy lo=15 M. Ilpu Bo3pacramum TeMIepaTyp:
POMCXOANT TEINIOBOE PACIIMPEHME PEIbCA, ¥ 10 AJNMUHE, BHIPAXKEHHAS B MeTpax, MeHfAeTc!
10 3aKoHy (2°) = (1+a-t°), rae a=1,2-10"°(°C)™' — koahumuent Temno8oro paCIIApenEs;
t° — remneparypa (B rpaaycax Lenscus). Ilpy xaxoi TeMIIEPATYPEe peJbC YIJIHHHTCE
Ha 7,2 mm? OrBer gaiite B rpaaycax Ilenbcus.

Orger:

Benocuneaucr sprexan c [TOCTOAHHON CKOPOCTBIO M3 ropoga A B ropoa B, paccrosHit
MEMKAY KoTOpeiMU paBHO 135 kM. Ha CJAEAYIOUIUH eHb OH OTIPaBHIICH obpaTHoO co ckopocThX

a 9 KM/4 Gostbime npexHeii. ITo gopore on caenan OCTaHOBKY Ha 4 yaca. B peayspTa®
OH 3aTPaTHJI Ha OGPATHBIN YT CTONLKO jKe BPeMeHH, CKOJIbKO Ha NYTh u3 A B B. Haiau™
CKOPOCTb BeJloCHIIeAnCTa HA nyrtu u3 A B B, Orser gaiite B KM/4,

Orger: .

© 2024. 000 sHazarenbeTso +Hauuonansnoe obpasosannes. © 2024, Hov 1o .!\1|[1[M(-?

Konuposanue, pacnpocrpanenue u HCNOTBIOBAHHE B KOMMEPYECKHX Leaax 6ea nHchMeHHOTO PAIPEIEHNA npanoobaniaresed we qonycsaes
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11 Ha PHCyHKe 306 i
= Dameﬂ T n
flx)=azt+bx+ec, Haiinure f(ﬂg;fldmk BREEEA p— gt _y* +—
OrgeT: -
e |
| | I I }- _'_.
1
t e
ol 1 ot

12 | Haitnure Touky Munnmyma ynkuun y =%x~/§—5x+4 _

OTBeT:

He 3a6ydvme nepenecmu ece omeemw 6 6ranx omeemoe Ni 1 ¢ coomeemcmeuu
@ ‘ € UHCMPpYKYUel No 6binoIHeRUI0 pabomuol. |
\® IIpoéepeme, wmobo. xamdwvi omeem 6bia 3anucan 6 cmpokKe ¢ HOMEPOM |
‘ coomeemcmaeyou,ezo 3a0anuA. '

Yacts 2

Jlna 3anucu pewenuil u omeemoé wa 3adanus 13-19 ucnonvsyime BJAHK
OTBETOB M 2. 3anuuwiume cHavana Homep 6uinonnsemozo sadanus (13, 14 u m.9.),
a zamem nonrnoe o6ocHoeannoe peulenue u omeem. Omeemb. 3anucviéaime Lémxo

u pasbopwuéo. |

L

. (3m
@ a) Pemure ypaBHeHH€ 20083{x—n}=51n[—2~+x)_

9 1ln
0) Haiigure BCE KODHH 3TOr0 YPABHEHU A, IIPUHAJJIEKAINE OTPE3KY [?—2&}

B npaBuabHOH gersipéxyroibHoi nupamuge SABCD cropora ocroBannsa AD paBHa 10,
sricora SH pasna 12, Touxa K — cepeauna Goxosoro peGpa SD. ILnockocTs AKB nepecekaer

Goxopoe pebpo SC B TOUKE P.

4eThIPEXYTOJIbH T — IJIOMAAH TPEYTOJbHUKA
a) [dokaxure, iT0 nyomaib YeThIPpexy nka CDKP cocrasise 1 maau Tpey

SCD&
6) Haiinure o6pém mupamuisl ACDKP.

© 2024. 000 «HMaaureancTno «Haunonanuoe o6pasosanuer. © 2024. YOV IO «MILHMO

TpaHeHUE B HCHIOTBIOBANME B KOMMEDUECKRX NeAX 6ed MHCEMEHHOro PAIPEIIeHNA NPARCOBABAATEARH He fOnYCKAeTeR
Konuposanue, pacipoc
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2 x
E Pemure nepasencrso (25*—4-5%) +8:57<2-25 +15.

B mione 2023 roga naanupyercs B3ATH KpeAUT Ha 10 et Ha HEKOTOPYIO CYMMY. ¥ciony,

BO3BDATA TAKOBEI:
— KasAblt auBaps ¢ 2024 mo 2028 rog goar BospacTaer Ha 18 % mo cpaBHeHMIO ¢ KOHIqy,

NpeILIAYINero roaa;
~ Kaxasiit aapaps ¢ 2029 mo 2033 roa sosr Bospacraer Ha 16 % 1O CPABHEHMIO C Komiy,,

MpPeABIAYINEro roma;
— ¢ (beBpaJsIa 0 MIOHb HeOGXOAMMO BEIIINIATHTE YA4CTh AOJITA;
— B HIOJI€ KaXXA0ro roja NOJr JoJxeH ObITh HA OAHY H TY Ke CYMMY MeHbIIe A0JIra Ha Hion,

OpeABIAYINEero roja;
— K mioy10 2033 roga KpeauT AOMMKeH OBITH MOJHOCTHIO IOTAaIleH.,

Haiaure cymmy, KOTOPYIO NJIAHHDYeTCA B3ATL B KDEAUT, eCAH ob6Imas cymMma BBII g
110 KPEJNTYy ROMKHA cocTaBUTE 1470 Thic. pybneii.

Touku A, B, C, D n E nesxar Ha OKPYKHOCTH B YKa3aHHOM IopsaKe, mpuuém BC = CD = DE
a AC 1 BE. Touka K — nepeceuenue npsmeix BE u AD.

a) Moxaxure, yro npamas CE geaur orpedok KD nomnosam.
6) Haiigure niomans tpeyronsruka ABK, eciu AD =4, DC = 3.

Haiinure Bce sHauenus a, npu KasaoM U3 KOTODBIX ypaBHeHHue

|x* -a®|=|x+a| Vx* —Bax+ 4a

MMeeT POBHO /{BA PA3JHUYHBEIX KODHS.

Ha pocke Hanucansl Tpu pasiHYHBIX HATYPATLHBIX 4ucaa. Bropoe wmcio pasmo CyMMe
LUQP NepBoro, a TpeTbe PaBHO CyMMe IUdP BTOPOro.

a) Moxxer siM cymMa 9THX uuces GBITH paBHa 34567
6) Moxer siu cymma aTHX uMces GBITH paBHa 2345?
B) B rpoiike unces mepsoe umcio TPEX3HAYHOE, a TPeTbe paBHO 5. CKobko cy1ecTByer

TAKHX Tpoek?

ITposepbme, umoGer kamdviii omeem Guin 3anucan Padom ¢ Homepom
3adanun.

coomeemcmayouyezo

—
”m'“r””"'”'m"l‘ BLITIETIT . A
(0L [T T, L . REEEIT

. . 02024, 000 ‘Hagarennerpo M
| 58 |.|;,-,u.”||.1|i-r |u|r-rl|'.rn"f;.llllil-lnll" M MeITony, TOHAHEe
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Kouuposanue, pacnpocTpaHeNie e

BAPHAHT 23

Yacrs 1

Omeem : o
dpote. ;:n: l:::::u:::l 1-12 nennemca yenoe wucno unu Koneunas decAMUUHAA
e20 6 BIAHK OTBETOOB c:wnone omeema 6 mexcme pabombi, 3amem nepenecume
MOYUKAR ¢ nepeod kne 1 cnpaea om nomepa coomeemcmeywuezo 3adanus,

mouxu. Kaxdyo yudpy, anax «Munyc» u zanamyo nuwume

6 omdenvroi J
s Klemouke ¢ coomeemcmeun ¢ npugedénnvimu 6 6ranxe obpasyamu.
UHUYBL usmepenuil nucamp ne KYHCHO.

— - - —_— —_—e— — J

gg o;ro:g{aneu"“ ONMCAHA OKPYKHOCTL. IlepuMeTp Tpaneuuu paBeH
» CPEAHASA IMHUA paBHa 11. Haitaure 60K0BYIO CTOPOHY TpPAMELMH.

OTBerT:

HMansr BekTopst a(3; 7), b(8; 9). Haigure anuny sexropa 1,2a —0,7b.

OTBeT:

OcHOBaHMEM NUPAMU/LI CAYIKHMT NIPAMOYTroJbHMK, OJiHa 60KOBadA rpaHb
HepHeHJUKYJAPHA IUIOCKOCTH OCHOBAHMA, & Tpu Apyrue OoxoBble
rpaHM HAKJOHEHHI K IJIOCKOCTH OCHOBaHMA moA yriom 60°. Beicora
nupamMuasl papaa 6. Haitaure o6béM nupamMubl.

OTBeT: g

Ha rnasuatype tenedona 10 nudp, oT 0 no 9. KaxoBa BepoATHOCTEL TOTO, YTO CJIYy4YaiHO
HaxkaTad nudpa GyaeT YETHOM M MeHbILE 72

OTBerT:

B ToprosoM LEHTpe ABa OAMHAKOBBEIX aBTOMATa NPOAAOT Kode. BeposaTHocTh TOro, 4ro
K KOHIY AHJ B aBTOMAaTe saxoHYMTCA Kode, paBHa 0,25. BepoarHocTs TOro, 4to Kode
3aKOHYMUTCHA B 000MX aBTOMATAX, PABHA 0,1. HaiauTe BEPOATHOCTL TOrO, YTO K KOHILY AHA

Koge ocraHeTCHA B oboMX aBTOMATAX.

OrseT:
8x+36 Ecnu ypaBHeHMe uMeeT 0ojlee OAHONO KODH#, B OTBeTe
HEHUE X = g E— ,
PemuTe ypas —713
sanuunuTe MeHbIUHMHN U3 KOpHe.

Orper:______————

00 «HanaTesCcTBO sHauuonancuoe obpasopanues. © 2024, YOY IO «MIIHMO»
¢001LI0OBAHIE B KOMMUPHOCKHX HeaAX 63 nuckMeRHOro paspemenina npanoobaasarescil ne l0nycKaerca

© 2024. 0
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(1]

}"u.lk
g PoBanme, pac - I
MPOeTp .
v B I PANEHHe 0 HCNOALIOBANNE 1 KOMMODUOC KNG 110 10% Gy e e
| PHI

HAUMOHH bIE BAPUA K
£ro, TMNOBLIE AK3AME —— "

J10 -1
JI0-3 91 -310 . .
Haitnure snauenne srpasenns 2° 2 =

OTeeT:

i OH
MarepuanbHas Touka ABHIKETCHA MPAMOJMHENHO 1O 3aKOHY

1
x(t)= —gt"’ +4t2-3t+15,
i - HOaX, Ipo
rie X — paccTofAHHe OT TOYKH OTCYeTa B MeTpax, ¢ Bpews c(?:::ﬂf BP‘EMEH;H te -i‘“;ﬁﬁ
¢ HauaJa Asukenusa. Haliaure eé cKopocTh (B METPAX B CeKyHAY) B M b

OTeeT: g

Ilns oGorpeBa noMeleHM s, TEMIEPATyPa B KOTOPOM NOAJepKHUBAETCA HA YPOBHE T.=207,
yepe3 pagMAaTOp OTOILIEHHSA MPOMYCKAIOT ropAdYyio BoAy. Pacxox MPOXOAAIIEH TE€PE3 Tpydy
pagmaropa Boasl m = 0,5 kr/c. IIpoxoas mo Tpybe paccTofsHHE X, BOAA oxnaa;naefrcg o7
-T
B n

. cm
HadaJbHOM Temnepartypnl T, = 72 °C go Temnepatypsl T, mpuueM X = a71°g2 T ' X
; B -
c=4200 i A TEINIOEMKOCTh BOZABI, Y =63 —OLC — KO2((HUIMEHT Temja0006Mexz,
M.

Kr-°
aa=1,5 — nocroannasa. Haiigure, 10 Kakoii TemnepaTyps! (B rpagycax llenbscusa) oxnannres

BOJa, €CJIH AJHAHA TpyORl paguatopa pasHa 100 m.

OteerT: 3

Hmeerca gBa cunaga. Ilepsriit coiaB coxepkut 5 % menu, Bropoit — 14 % menm. Mace:
BTOPOTO cIjiaBa boJibIle MACCHI TepBOro Ha 5 Kr. M3 aTux ABYX CNIABOB HOJYYHIH TPeTH
conae, comepskawmuit 12 % wmenu. Halizure Maccy Tperwero cmnasa. Ortper gafite

B KHJOTrpaMMax.

OTgeT:

Ha pucyske wnuzobpakéH rpabur QyHKIUH

f(x) :%-fra. Haitgure f(—8).

Orger:

rCJ' ¥ r - o~ ; )
2024, 000 sHagaTteancTro sHauuonaapnoe obpaionannes, © 200y MOY O ML
P L (B | 1ivs

T paaptigey



He 3a6yos —
e nepenec g
mu ece o
@ € URCMPYKYUel no ghn meembt @ Granx omeemoe N 1 8 coomeemcmeuu
L

ITpoeepvme, ymog O2kenuio pabomu. |
r Bl xaw -
coomsemcmeyiouezq , Ouii omeem 6wa zanucan 6 cmpoke ¢ HOMepOMm

adanun.
L T

Yacts 2
-

A 3 .
’gTBET‘g;“;' ;9‘;‘19“““ U omeéemoe Ha sadanusn 13-19 ucnoavayime BJIAHK
- <+ JARUWUME CHAYANA HOMED 6BLNOAKAEMOZ0 3a0aHUR (13, 14 u m.d.),

a 3amem n
OaKoe o6ocHoeanKoe peusenue u omeem. Omeems 3anucwieéaime LEmro
u pasbopuueo.

| 13 | a) Pemnre ypaBuenme 3.9%*! _5.671 4 4%15 .

6) Haiinure BCce KOpHM aTOro ypaBHeHHS, NpHEALIEKAIHEe OTPE3KY [—g; E]

B npaeBuisHOM TpeyroabHoii npuaMe ABCA,B,C, Ha pé6pax AC u BC oTMeueHbI COOTBETCTBEHHO
Toukn M u N tak, yuto AM : MC=CN:BN=2:1.

a) MoxaxkuTte, 4TO MmaockocTs MNB, npoxoxur uepes cepefuHy pebpa A,C,.
6) Hafigure miomane ceuenus npusmel ABCA,B,C, ninockocteio MNB,, eciu AB=6,
AA, = 3.

el x-1) 2 1g3
Pemmre mepaserctso 275V <(x -1)%".

L 15
HO BI-C.JIB.JIY @A’ ﬁaHE B KOHue Kamxaoro roga YBEJIH‘IHBaET Ha 20 (yi’.} CyMMY. HMEIOU—'.YI’OCH
na, a mo BKJaaay «B» — yBenuuuaet ory cymmy Ha 12 % B reuenue

KajKJOr0 M3 MepBbIX ABYX JET. Haiignre HanboJblllee HATYPANbHOE YHCIO NPONEHTOB,
HauyC/IeHHOe 3a TDETHit TOfl IO BKIAXY «B», DM KOTOPOM 3a BCe TPU rofa oTOT BK.IAX

Gyner MeHee BHITOfIEH, €M BIJIAA A

Ha BKJAJe B HAYAJE ro

CD yron A octphiii. Ha npoapomkennax cropon AD u CD 3a Toury

| e AB
(17 | B napannenorpaMM A CaDBETCTIPERO, BEEACAN < AT W €M < CD.

D ppifpaHbl TOYKH Mmn

a) Tokaxure, 4TO BN = BM. i

= i 4BAD =,
6) Haitgnre MN, ecni AC =5, sin =

onanbroe ofpasoBanues, © 2024, YOV 111 MITHMO
I TenbeTHO «Hau i A0 «MITHMO»

o 2024, (}Uol;lj:f;nnu je B KOMMEPUECKHX Le1ax fea nuchMenHOro paIpemenua npanoofiranareneit we jonvexaeres
Henoabs

e

Kouuponanue, pacnpocrpanen
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102 _
npy Kax/aoM 13 KOTOpLIX KOPBH YDaBHEHy,

| 18 | Haitgure nce nonoxnrenvubie snaueHus d,
3a%* 16 +2-(4a)” =0 npunapnemar oTPE3KY [-2; —-1].

Hasecrno, uro a, b, ¢, d, e u [ — 2T0 pasnuuHbie, paccTaBleHHble B HEKOTOPOM, BOZMOzy,

<=
uHOM, nopaake uucaa 2, 3, 4, 5, 6 u 16.
e

a) Mosker JiM BBINOJHATLCA PaBeHCTBO —+—+—=67
b d f
a ¢ e 961
b—t =7

6) MoskeT 1M BLITTOJHAT — 7
) bCH PABEHCTBO b a7 240

8.%.€,

B) Kakoe HauMenbiee 3HaYeHHe MOKeT NPHHMMATEL CyMMa 3+ 2 r

Ilposepvme, umoGot kaxcdwiii omeem 6wn zanucan PAdoM ¢ HOMEPOM COOMEEMCMEYIOWe2o

3adanuan.

Kaig L2024, (¢ e ——
[ LTS paen . Bl 'H-'!ﬂli'r —
’ POCT g CALCTRG ~
Paronme i HCHOAL 308 1ygq 'H‘""Olfﬁ.'u.m-,, : e

H”““"p'll'r'K"l TPASORE N, Ay
Y HEARX By o bl e r
THE L M r ey : 711 o\
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Kouuposanue, paeipocTpanei

BAPHUAHT 24

Oteer:

Aanst sextopst a(13; 10), 5 (3; 4). Haiizure mmy sextopa 0,84 —2,35 .

OrgerT:

CropoHa 0CHOBAHMA NPABHILHOK IMeCTHYIrOJBHON NHPAMHILI pABHA 3,
Boxosoe pebpo pasuo 6. Haligure 06b€M nupaMuab.

OreeT:

M3 MHO#KecTBa HaTypaJdbHBIX unces oT 56 g0 80 (BK/10uMTEIEHO) HayAady BHIOHPAIOT OJHO
uyucao. Kakopa BepOATHOCTE TOTO, YTO OHO AGJMTCA Ha 47

OTpeT:

B ToproBoM IeHTpe /BA OJMHAKOBHIX ABTOMATA MPOAAIOT yaii. BepoaTHOCTE TOrO, 9TO
K KOHILY [Hs B ABTOMATE 3AKOHYUTCA yaii, pasea 0,2. BepoaTHOCTEL TOro, 4TO 4ail 3aKOHYHTCH
B o6oux aBTOMATaAX, PABHA 0,18. Haiigure BepOATHOCTL TOrO, YTO K KOHILY AHHA 4aM

octaHeTca B 0DOMX ABTOMATAX.

Orser: .

Tx
e ————=1. Ecnu ypaBHenne mmeer Gosiee OJHOTO KODHS, B OTBeTe
Peinure ypaBHEHH 3 - 26

sanUIIUTe MEeHbIIMA 13 KopHeil.

Orper:

T L 024, 000 sMaaatearetso sHausouaasuoe oGpaosanses. © 2024, YOV IO «MIHMO
o ¥ MCOONLIOBANKG B KOMMEPUECKAX UeNAX 6e3 NuCHLMEHHOrO PAIPEeLIeRMA npanoobaaantensil we onyexaeren



HbLIE BAP
- Era. TUNOBbIE 5K3AMEHALMOH Mk,

m Haltnure snaveqye BEIDasenus 570 1.5+ 581

0]

Orger:
e

Marepuansuasn TOUKa ABMIKETCS NPAMOJMHEHAHO 110 BAKOHY
1
x(t)= —Et‘ +4t3-t2-t+14,

TA€ X — paccTosiHMe OT TouKM oTcuéTa B MeTpax, { — BpeMA B CeKyHJAX, IPOIeAme,
¢ Hauana apmkenua. Haiizure eé ckopocrs (B MeTpAX B CEKYHAY) B MOMEHT BPEMeHH ¢ = 5,

Orger:
A

Ans o6orpesa nomemenns, TeMIepaTypa B KOTOpOM NnoAfepxuBaercA Ha yposHe T =15 °(
"€Pe3 pazuaTop oTonnenus mponyckawor ropsuyio BoAy. Pacxon npoxojsiieH uepes rpygy

paanaropa Boanr m=0,5 kr/c. ITpoxoga mo TpyGe paccrodHHe X, BOJA OXJIAXKIaercs
T,-T,

OT HaYabHOM TeMIepaTyphr T,=179 °C no remueparyps! T, mpuuém x = a—1log, T
4 —4;

Br-c ) Br
rae ¢=4200 —— — renmoémkocTs BOABI, ¥ =63 —— — KoapdunmenT Tennoobmens

Kr-°C M-°C
aa=1,3 — nocrosuuas. Haiinure, no kakoit Temneparypsl (B rpagycax Ilenscusa) oxmagures

BOAA, ecnn AnuHa TPyGw pagumaropa pasHa 130 m.

OTger:

Hmeercs gra cnnasa. IlepBriit cnnas CONEpPHUT 5 % HUKess, BTOpOH — 14 % Hukels.
Macca BToporo crinaea Gospie mMacen nepsoro Ha 8 kr. Us sarux ABYVX CHOJABOB IMOJVIHIH
TPEeTHH cIaB, cofepxamuii 11 % Hukens. Haiiznre macey TPeTsero cnaara. OTger gaiite

B KHJOrpaMMax.

Orger:

Ha pucynke wusobpaxkén rpapux byHKI MK

k o
f(x)=—+a. Haiignre, IpY KaxKOM JHAUEHHH X
x

3HaYeHne PYHKIMH paBHo 7.

OrBer:

© 2024, 000 «HapaTrenerno sHaomn o AOPNAOTN T . 0 --”- ‘_I. OV 1110 MITH
k- . - B LEle - ] \l. Y,

Konuponnnme, pacipoerpanense u HEIOARIONRIE 1 ROMMODITOOKITX 11071905 By a9 MPIHOE G [y



BAPHAHT 24

B 105
12 ‘ Haiigure Hanbonpy
1ee 3uaye i :
Oreer: _ 2
He 3a6ydvme mer
¢ ukem ePenecmu ace omeemm 6 Granx omeemos N I 6 coomeemcmeuu |
| '\ | & PYyKyueld no Gbinoanenuro paGomm
I pPosepome, y ' ‘
\ p Mo6bl Kamdwid omeem 6wn sanucan ¢ FiRpoxe & Nosepon: |

| coomaemcmeywouezo sadanyy.

Yacrtp 2

'g;;E;‘Bnucu peuenud u omeemos na sadanus 13-19 ucnonvayime BJAHK

B N 2. 3anuwume chavana romep svinonrnaemozo zadanun (13, 14 u m.a.),
@ 3ameMm nonnoe o6ocHoeannoe Peuiterue u omeem. Omeemst 3anucweauime wémxo
u pasbopuueo.

13 | a) Pemmre ypasnenue 25%°05 _13.10%1 44705 _ .

. n
0) Haiinure Bce KopHM 3TOr0 ypaBHeHUs, [IpHHAJJIeKallie OTPeaKy [-E: Tt}.

14 | B NpaBUILHON TpeyroabHoii npusme ABCA,B,C, ua pébpax AC u BC oTMe4eHBI COOTBETCTBEHHO
Touku M u N Tak, uro AM : MC=CN: BN =2:1, rouka K — cepeanna pebpa A,C,.

a) Jlokaxxure, 4To maockocts MNK npoxoxuT uepes Bepiuury B,.
6) Haitaure paccrosaue ot Touku C o nmockocetn KMN, ecain AB=6, AA, =24,

" g2
15 | Pemmre mepasenctso 8% 1) <(x*-1)"",

' 16 | Ilo Bxaany «A» GaHK B KOHIE Kask/Joro roja yseauuupaer Ha 10 % cymmy, umeomyocs
Ha BKJIAJle B Hayaje roja, a 1o Bkaany «B» — ysenrnunsaer sty cymmy Ha 14 % B TeueHue

KasK/A0ro M3 nepBbiX AByX Jer. Haiiaure nauMeHbllee HATYDAJBbHOE YHCJIO NPOLEHTOB,
HAauMCJeHHOE 38 TPEeTHH roj 1o BKJajy «DB», IpM KOTOPOM 3a BCe TPH roja 3TOT BKJIAL

oyner Gosiee BBITOJEH, YeM BKJAa/ «A»,

B napassesnorpamme ABCD raurenc yria A pasen 1,5. Ha npogomkenusx cropos AB
u BC napaasenorpamMma 3a TOYKY B BbiOpanel Toukn N 1 M cOOTBETCTBEHHO, IPHYEM

BC:CNHAB:AM-

= DM.
a) Jlokaxxure, 9TO DN
6) Haiaure MN, ecan AC = V13 .

¢ 2024, 000 «Hapareancteo «Haunonaisuoe oGpasoranues, © 2024, 4OV OO0 «MIITHMO»
FpaNeHEE W ACTIOMLIOBAHHE B KOMMEPUECKNX 1101AX §ed nHChMeHROro pajpemenis npasoobiagatenell He W0NYeRAeTC R

Konuposanne, pacinput



r3. TUNOBbIE SKSAMEHAU;HOHHI:IE BAPYIAMY,
Er3.

106
M u3 KOTOPBIX KOPHH YD&BHeny,

DIB Hag'q“'re BCe MoJIoKHUTeIbHBIE 3HAYEHHA &, P KaxA0
5a** -2.4* +9.(2a)* =0 npumagnexar orpe3ry [~3; 1].

apJIeHHEIE B HEeKOTOPOM, BO3MOxy,

H3sBectHO, uTO @, b, ¢, d, e M f — 3TO pasAMYHBIE, PACCT
MHOM, IIOpAAKe uucaa 2, 3, 4, 6, 7 u 16.

a) Mosker JIn BBINONHATHCH PaBEHCTBO %+§_+? =117
1345
6) Moxxer n 2.t B 2
H BHINORATLCA paBeHCTBO o+ + % = "3ag

a c e
——+—=7?

B) Kakoe mauGosnmree snauenne MoxxeT IPHHEMATH CYMMa b d f

3adanusn.

@ Ilposepvme, umobw xamdwi omeem Gun sanucan padom ¢ HOMEPOM COOMEEMCMEYIOU €20

—

ellmmmang
MOALIORANNE B » Avps i,
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KopuposaHue, pacty

BAPHAHT 25

Yacrp 1

‘ Omeemom x sadanuam I-12 sensemcs yenoe HUCAO UNU KOHeunas Jecamuyuras
| dpo6b. 3anuwume wucno 6 none omeema 6 mexcme pabomsi, 3amem nepewecume

€20 6 BJIAHK OTBETOB M 1 cnpasa om HOMepa COOMEEMCMEYiolyezo 3adanus,
‘ HavuHhan ¢ nepeol xnemouxu. Kaxdyw yudpy, 3naK «MUKyc» U 3anamylo nuwume
6 omdenvrOll KAemouke 8 coomeemcemeuu ¢ nPueedéHHbMU 6 Granke o6pasyamis.

Edunuybl usmepenuii nucams ne KyxHo.
-

BuccekTpuca Tymoro yria mnapanienorpaMma JeauT
NPOTHBONOJIOXKHYI0 CTOPOHY B OTHowmeHun 3:4, cuuTas
OT BEPUIMHBI ocTporo yria. Haiiaure 00sbu1yI0 CTOPOHY
napasjuienorpaMma, ecJy ero nepumerp paseH 33.

OTgeT:

Ha xoopAMHATHOH NJIOCKOCTH HM300paKeHbl l
BeKTOPH @ u b . HaliguTe KOOpPAMHATHI !
BexTopa ¢, ecau ¢ =0,56 —a. B orser Il
3ATMIIATE CYMMY KOODIMHAT BEKTODA C .

OrserT:

BricoTa KoHyca paBHa 18, a AnuHA obpasylomeit pasna 30.
HaiiguTe MIOIIaLb OCEBOr0 CEUeHUs 3TOro KOHYCa.

OTgeT:

4 U3roTOBJEHMH NOAIIUIIHAKOB [HaMeTpOM 62 MM BepOATHOCTBH TOI0, YTO AUAMETP
oT sagaHHOro He GojbIne, WeM Ha 0,01 mm, pasHa 0,986. Haijgure
qTO cnyqai’mmi«i OOAIMUNHUK Oyger HMeTh AMAMETD MeHbINe, YeM

ITp
6yaer OoTIAMYATBCA

BepOATHOCTE TOrO;
61,99 MM, WIH 6onbme, uem 62,01 mm.

Orger;____ ——

Buataonuct 4 pasa cTpessieT No MUIIeHAM. BepoATHOCTE nonajaHusd B MHIIEeHb IPH OJHOM
ppcTpesie PaBHA 0,6. Haiigure BEPOATHOCTE TOrO, 4TO 6UATJIOHHCT HNepBhle 2 pasa Momnal
B MMIIEHH, & mocsefHMe 2 pasa IpoMaxHyJcs. Pesyabrar oxpyraure A0 COTBIX.

OrpetTi___——

- r_:c_c.]_2: 000 sMagateanctso «Hanuonansroe oSpasonanues. © 2024. HOV 1110 «MITHMO»
i 30BAHME B KOMMepYecKuX nenax 6es nucbMenmoro paspemenns upq,-m'lﬂ,'l!:nﬂ'_‘ll‘ﬂ M AOUYCKASTeN
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[ 6 ]

HAUWNUHAFDIE  =RFFIART,
E OK3AME

KOpHHA, B
Gosee OAHOTO OTBey,
Pemnre ypasuenme O 8x —-x, Eciu ypaBHEHHE HMGEY

3aMMIIUTE GONBINTHIA U3 KOpHeH.

OrBerT:

zloﬂ'ga
Hajigute 3HaueHue BbIpaXKeHHUA W*

OrserT:

& _ t(vy — moomapoAHOH @yHEKIHH f(X), OTIPeAeNERHe;
Ha pucynxe usobpaxén rpapuk y = f'(x) — 1P A o (2. b

Ha uHTepsane (—9; 6). Haiigure npoMeKYTKH yGbiBaHus @
AJAHHY HanbOJbINero U3 HUX.

ysi® /TN

o

.

Orger:

I'pya maccoir 0,25 Kr kosebiaerca Ha npyxuHe. Ero CKOpoCcTh U MeHAETCA IO 3aKOEY
2nt - .
V=0, cos?, rjae t — BpeMA C MOMeHTa Hauaja Kojnebanui, T = 2 ¢ — mepuon KoJedaH#i.

vo=1,6 m/c. Kunerudeckas sHeprua E (B AKOYJNAX) IPy3a BEIYHCASETCH [0 (OPMYHE

m02

E=——, rge m — macca rpysa B KMJIOIpaMMax, U — CKODOCTb rpy3a B m/c. Haigar

KMHeTUYECKYIO 9HEPr'uio rpysa 4epe3 56 cekyHj mocJie Havasa kosebanwmii. OrBer AaHT
B [AOYIAX.

OtBer:

Bapska B 10:00 Boiina u3 nyukra A B nyHKT B, pacnosnosxennstit 8 15 kv ot A. [Ipois’
45 MMHYT B nyHkTe B, Gapixa OTHpaBUJIACH HA3aJ U BepHyJaach B nyHKT A B 16:00 TON
e nud. Onpesenure (B KM/4) CKOPOCTh TEYEHUS DKM, eCau M3BECTHO, uTo coGeTREHI
CKOpOCTh 0ap:XKH paBHa 7 KM /4,

Orger; "

Konuposanue, pacnpocTpaHenne 4 HCHOILIONAHNEe B KOMMEPHECKHX Ueaax Bog THELMEH RO

© 2024. 000 «Hanatenrcrno «Haukoraasnoe obpasosanes. © 2024, YOV IO M1 MO
2 ’ I MO

PRIPOIIONNA NpAROOOAA gnTenel Ho a0nVERA™



P LI T

AHT 25
gAPW 109

@ Ha pucynke H300paKeHn! rpagHukHn (yHKIIHA

o
f(x)=ax®+bx+c¢ wu g(x)=kx+d , woTOpBIE

nepecexamTca B ToukaxXx A u B. Haitaure abcuucey
TOYKH B.

OTBeT:

Y

12 | Haitaute HauGoabiiee snauenue GyHkuoum y = x° +5x —140x Ha orpeske [-8; ~1].

M—-

OTserT:

He 3abydvme nepenecmu 6éce omeemuvl 6 6LAKK OMEEmMos N | & cooméemcmeéuu
""“\ ¢ uncmpyxyuel no ésinorneruio pabomot.
. IMpoeepbme, wmobv. kaxdwi omeem Gbii 3anucar 6 cmMpoxe ¢ HOMEPOM
coomeéemcmeyu,ezo 3adanus.

Yacts 2

JIns 3anucu pewerui u Oomeemos Ha sadanus 13-19 ucnoasayuime BJJAHK
OTBETOB N 2. 3anumume cHA4anad HOMED GbNONHAEMOZ0 3adanusn (13, 14 u m.d.),
nonnoe 060CHOBAHHOE peuleHue U omeem. Omeéemut 3anucviéaime LEémko

a 3amem
u pa3bopuueo.

13  a) Pemure ypaBHeHHE sin2x+cos2x=1.

n
6) Hajipure Bce KOPHM 2TOTO PaBHEHUH, MPUHAAJEKAILHUE OTPEIKY {‘-2**27‘ g

E B npaBHJIbHOH NpH3MeE ABCDA,B,C,D, ¢ ocuoBanuem ABCD Goxosoe peGpo paBHO V3,
a cTOpOHA OCHOBAHMI paBHA 2. Yepes Touky A, nepneHJUKYyJIAPHO MIOCKOCTH AB\D,

npoBejeHa npamasi L

a) [loxasure, 4TO NpsiMasd | nepecekaet orpesok AC ¥ AeJuT ero B oTHoWeHHH 3 : 1.
6) Haitaure yron Mexay npambivu [ u CB,.

— © 2024, 000 «Haparesverso sHauuonaanmoe obpasopanues, © 2024, HOY JATIO «MIHMO»
Konupond HHe pacipoeTpanenie ¥ MCMIOABIOBANME B KOMMEPUCCKHX UX 600 IHCKMEHNOr0 PAPOLIERHA npaBoodanaaTeseil HE jonyckaeTes
v s ’



Era TUNOBBIE SKSAMEHAIJ.HDHHHE BApHAHTh

1o

logylogy(-x)  logplof1(-*)

E Pemmre uepapencrso 7 7 2 <2 7 7
vmy 300 ThIC. PyOed Ha 6 ney
B mionte 2025 roza miarmpyetcs B3ATH KpeAT B GanKe HAa CYMMY
DR R PR N 0 aBHEHHIO C KO
oc
~ B smBape 2026, 2027 u 2028 rogos AOAT BOIPACTAET HA 20 % mo cp HIloy

NpeALIAYIIEero roga; aa 7
— B aHBape 2029, 2030 u 2031 rogoB HLOJIT poapacTaeT

NpeAbIAYINero rojaa; 5
THTH 94CTh AOJATA
~ ¢ deBpans M0 MIOHH KAaKAOro rofa HeoGXOAMMO BHIIIA 4

% 1o CPABHEHHIO C KOHppy

HIOJIb NPeALIAYIero roaa; o
— k uroao 2031 roga KpegdT JoJKeH GBITH MOJHOCTHIO poraimeH.
mocjle TOJHOTO HOTamieHHs KDeAHUTa COCTABH:

HNaBecTHO, uTOo 06masn cyMMa BBIILIAT
498 Teicau pyOaeir. Hasigare r.

Okoso oxpysHOCTH ¢ menTpoM O ommcana Tpamenus ABCD ¢ OCHOBAaHHAMH AD = BC.

a) Jlokaxkure, uto LAOB = ZCOD = 90°.
6) Hajinute orHOmMeEHHe GOaBIIEro OCHOBAHMA TPaNenuy K MEeHbIIeMY, eCJId H3BECTHO, 910

AB = CD, a nnomapb 9eTHIPEXYTOJIBLHAKA C BePIUMHAMHA B TOYKAX KACAHHWA OKDYKHOCTH

CO CTOPOHAMH TPANENHAM COCTABJIAET —4—9 maomany Tpanenaun ABCD.

HaiianTe Bce TakMe 3HAYEHHA @, NPH KaKIOM M3 KOTODHIX HEPABEHCTBO

~-1<sinx(a-cos2x)<1

BEpHO NPDH BCEX JeMCTBHATEJbHBIX 3HAYEHHAX X.

19 | OrHOmIeHHe TPEX3HAYHOrO HATYPAJIBHOTO YHCJIA K CyMMe ero nudp — mesaoe 9HCIIO.

a) Moaxer sim 270 oTHOmMeHNe GBITH paBHBIM 347

6) MoskeT 211 2TO OTHOIIeHHe ObITE paBHEIM 847
B) Kakoe HaMMeHbIllee 3HAYEHUE MOYKET OpHHHMATE 3TO OTHOIIEHHE, eClM NepBaf madpa

TPEX3HAYHOIO YKcJa papHa 47

]

@ ITpoaepvme, umoGvt kandwil omeem Goin 3anucan padom ¢ HOMepOM COOMEemcmeyIou;ezo
aadanus.

© 2024, 000 «Hagatenscreo sHanmoraasuoe ofipasosannes, © 2024, YOV 110 --.\-!HI_I;I-l-‘--
Konupowanme, pacnpocTpaenne W Menofsiosanme B KOMMEPUECKHUX HeaAX Bed nHCLMENMOro paape e s npassofiaanare 1ol we
M 1ATe el n ANNYCKAPTC S
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Ko wposan me,

BAPHUAHT 26

Yacts 1

gmaemou K 3a0anuam 1-12 aensemca yenoe WUCLO WAL KOHewHas decAmuuKasn
PoGe. 3anuwume wucno 6 none omeema 6 mexcme pabomsi, aamem nepenecume
e20 6 BJAHK OTBETOB N 1 cnpasa om HOMepa cOomeemcmeyiouyezo 3adanus,
Hawunas c nepeoil knemouku. Kamdywo yudpy, 3HAK «MURYCH U 3ANAMYI0 nUWUME

6 omdenvrol Knemouke ¢ coomeemcmeuu ¢ npusedénnvimu 6 Granxe obpasyamu.

I_E&uuuq& U3MepPEeHUL nucams e HYMNCHO.

Touka nepeceuenns GucceKTpuc IBYX VIJIOB NapajliesorpaMMa, '
OpHIeXalluX K OAHOH CTOpOoHe, NPHHAAIEKUT
OPOTHBOIOJIOXXKHOM  CTOPOHe. MeHbImaAs CTOPOHA
napannenorpamma pasHa 6. Haligure ero 661bmyio CTOPOHY.

OTBerT:

Ha KOOpPAMHATHOW NJIOCKOCTH M306pa)KeHbl
BekTOpbl a ¥ b. Haiiaure KOOPAMHATHI
pexrtopa ¢ (x.; y,), ecnma ¢ = a —1,5b . B orser
3aNMMINATE [IPOU3BENeHMe X, - U,.

OTger: ‘ !

JliaMeTp OCHOBaHHS KOHYCa paseH 32, a ANHHA oGpaayiomeit pasaa 20.
Haiigure mJomajs 0ceBoro ceyeHHUA ITOro0 KOHYcCA.

Orger:__

BepoaTHOCTH TOrO, YTO B cydailHBI MOMEHT BDEMEHM TeMIepaTypa Tesa 3710POBOTO
qegosexa oxaykeTcd HWKe, YeM 36,8 °C, pasna 0,71. Haiigure BEpOATHOCTH TOrO, UTO

yuaiinplit MOMEHT BpeMeHH Y 3[0pPOBOTO HeJOBeKa remmepaTypa oxaxkercsa 36,8 °C
B CI

UK BHINIE.

Orger:__ _ _ — ———

b onueT 5 pas CTpeAeT o MAmeHAM. BeposaTHOCTS nONa aHKA B MUIIEHD IDH OLHOM
pmme.ﬂe paBHa 0,8. HaitauTe BEPOATHOCTH TOTO, UTO GuATJOHMCT NepBEle 3 pa3a Mmoman

2 eHM, & MOoCJeAHHE 2 pasa npomaxHyJjcs. PesyasraT OKpyTJIMTE A0 COTHIX.

B MHUIL ’

Orper: __ _— —

> '“(_m +Ha1aTeILCTBO «Haunonansuoe obpasopanues. © 2024, HOV 110 «MITHMO _ .
2 z“Hﬁ' o wCrOARIONANHME B KOMMODUECKHX Hienx Ged nHCLMeNHOTO pApenieniA NRANCOOAIATATOR e ANTVERATTON
S
pacnpocTpal
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SKSAMEHAHHOHHblE BAP”“Hm

___"‘_______________-th_ Era. TMNOBbIE
_-___‘_‘—-—____
e S

KOpPHSH, B OTe
oﬂHOI‘O
Pennire YPaBuenwe VT34 ¢ - X. Ecam ypapHenne uMeeT foues '

Sammmme GOk y3 KOpHeit,

Orser:

QOfg 2

Haitaure SHAYeHMe BMpaXKenus -
2'"& 432

Orser: .
Ha preyixe maoSpascés rpadmk y = f'(x) — npoussopHo# GynxmMH f(X), Onpenendyy,,

Ha mHTepBave (-1; 17). Hailamre NPOMEXXYTKH Bo3pacTaHMA (PYHKIHHA f(x). B OTBer,
YR&XHT® 11MHY HanGOIBmIero 13 HuX.

“

Ipys maccoii 0,58 kr koaebaercs Ha npy:xune. Ero ckopoers v MEHAETCA IO 3aKO0HY

-_—

v=0 cos-}%, rie { — BpeM#A ¢ MOMEHTA HAYAJA KoJebaunii, T =2 ¢ — nepuon KoJebasui,
Uy =2 M/c. KuHeTHYeckas aHeprus E (B mkoynsax) IPy3a BeluMcasieTcss mo (popmye
2
mu
E=——, rae m — macca rpysa B KHJIOrpammax, v — CKOPOCTH rpysa B m/c. Haitgnre
KHHETHHYECKYIO JHepPruio rpysa vepes 50 cekymy noce Hayang Konebauuii. Orper gaim
B AXKOYJIAX.

OTgerT:

Jloaka B 5:00 BbiuL1a M3 NyHKTa A B OyHKT B, Pacnonoxkenumii B 30 kv o A. ITpoGsi®
2 gaca B nyukre B, s0aka ornpasuiacs Has3ajx u BepHyjach g OYHKT A B 23:00 Toro *®
aHA. Onpeaennre (B KM/4) CKOpoCTS TEYEHHMA DeKH, ecau M3BECTHO, 4TO cofeTBeHHA

OrgeT: E

L 2024. 000 «Hazaressctso «Hanuona tnrge o0paionanmes, © 2024, ypy ano «MUHMO
. o L]

B30 €& B KOMMepY HX Oers
Konmposamre, pacnpocTpaHeHEE H BCOOTL30BAHH R X e eEknory Paspemenuy BPaBoobaanarensd TONYCRAETES
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(1]

i12§

m
LGP

SN

Konuposanne, pacnpocTpd Heny

113
I}IFI)F'_H;yHI;e u300paxkens rpagukn GyHKOHMA 7
nepec_elcz:(-yr U g(x)=ax’+bx+c, KOTODBIE I T T 1 |
" CA B Toukax A(-1: . : I I N S| | I N ) N &
Haiigure y,. (=1;0) = Blxi o)
Orser:
—
1 x

Haiigure TOuKy MuauMyma GyHknun y=x° -8,5x° +10x-13.

OTserT:

[ He 3a6ydebme nepenecmu éce omeéembv. 6 O1GHK OMEEMO8 N 1 6 coomeemcmeuu
¢ uHCcmMpyKyuel no évinonneruto patomu.
IMpoeéepome, umobn KaxcOwii omeéem G6Gvini 3ANUCAH 6 CMPOKe C HOMEDPOM
coomeemcmeéylouezo 3adanua.

Yaers 2

Hdna 3anucu peutenull u omeéemoé Ha sadanua 13-19 ucnoavsyime BJAHK
OTBETOB N 2. 3anumume CHAYAAE HOMED evinoanaemozo 3adanus (13, 14 u m.a.),
a zamem noanoe 06OCHOBAHNOE peuleRUe U Omeem. Omeemu 3anucwiéalime “E€mxo

u pasbopiuéo.

a) Pemnre ypaBHEHHE COS 2x+s8in2x+1=0.

In
6) Haipure BCE KOpHHK DTOT0 ypaBHEHUH, npuHaLJexKallHe OTPe3Ky ]:311, —2-—i|

DA,B,C,D, ¢ ocuosannem ABCD Goxosoe pebpo paBHO 2,

’ C
B npapuibHON NpHU3ME AB
P J6. Uepes ToOUKY A, NepueHAUKYJAPHO IJIOCKOCTH AB,D,

a CTODOHH OCHOB&HHH pﬂBHﬂ
npopejieHa npsamad L.
gro npaAMasn | nepecexaer OTPe3oK AC ¥ [eJMT ero B OTHOIIEHHH 2:1.

IKUTE,
4y S meivu [ u CD,.

6) Haiigure yroi MeKy nps

logy loiy( 2x) t”"l_t‘:’“.sl 2x)

8 3
PeiunTe pepaBeHCTBO 5 <3

o 2024. 000 HanateascTso «HamuonansHoe obpasonanies, © 2024, HOY JINIO «MIIHMO»

o M MO BaCBARHE R EOMNSITIEATR SRR 6ea NKCLMEHROr0 PAIPEIIEHAA 1PABO0GI azareneil He JonyeKaeTca



MOHHBIE BAPUAKT

(17

B urone 2026 rojga ojaaHEm
BO3BpaTa TaKOBL:

— RAXABIA amBapb ¢ 2027 no 2030 rox monr BoapacTaer Ha ¥
npeasIgymero rona; é cpaBHEHMIO C KOHIyg),
~ KaXxAbIA sHBaps ¢ 2031 no 2034 rox nonr pospacraet Ha 15 R
IpeabIymero roja;
~— C (eBpansa no uiony HeO6XO0AMMO BHIIJIATHTH YACTH JOJIrA; MeHBIIe J0JITa g
~ B HIOJIe KAXA0Tro roga aosr AoJKeH GbITh HA ORHY M TY e CYyMMY &
HIONIL NpeAbIAyIero roga;
— K uomo 2034 roga KPeauT AosaskeH ObITh MOJHOCTBIO MOTAIIEH.

P pICAY
Hakaure r, ecnn obmas cymma penaT mo KpeAUTY A0JKHA COCTABUTH 1444 T PyGueis,

piCc. Py0. Yciony
PYeTcs BasTe kpexuT Ha 8 JeT B pa3Mepe 800 T i

9% mo cpaBHEHHMIO C KOHng,),

AD wn BC.
Oxono OKPYXHOCTH ¢ meHTpom O onmucana rpanenusa ABCD ¢ ocHOBAHHAMH C

a) Ilokaxure, yro Tpeyroabank AOB npAMOyroJbHBIH. ABeCTHO
6) Hailizure orromenue fosbInero ocHOBaHMA Tpamenuy K MeHbINEMY, €CIH 1 HO, 119
AB=CD, a II0IaAb YeThIPEXYTOJbHUKA C BePIIMHAMHK B TOYKaX KACAHHUA OKDPYKHOCTY

1
CO CTOPOHAMHM TpPANENHH COCTABIAET re) naomanyu Tpanenun ABCD.

Haiianre Bce Takue snavenns a, NpH KaXXZAOM H3 KOTOPEIX HEPaBEHCTBO
-1<cosx(cos2x-a-1)<1

BEPHO DM BCeX AeHCTBHUTENbHBIX 3HAYEHUAX X.

OrHomrenue TpéX3HagHOroO HATYPATBHOTO YHCJIA K CYMMe ero nudp — uesioe 4UCIO.

a) MosxeT i1 3TO OTHOIIEHHe GBITH paBHEIM 117

0) MoskeT i aTO OTHOmERME GBITE paBHEIM 57
B) Kaxoe HauGousIee 3HaueENe MOKeT NPHHAMATH 3TO OTHOIIEHHUE, €CJIM YUCIIO He JeJIHTCA

Ha 100 u ero nmeppas nudpa pasna 77
IIposepvme, umobst Kamduiii omeem 6un sanucan pPRdoxm ¢ nomepom coomeemcmaeyoujezo
3adanus.

f{FJJinOHHII“F‘- pRcnpocTpaHeHHe H HCOOIbIOBAHNE B HOMMeDYecKHx neaax Gey IH!';‘!:MOH.HO[‘O pﬂ"llhl‘!lll‘un
® n

> 2024. 000 «Hazarexscrao sHamsomaassoe obpasosanner. © 2024 HOV MO whpyy.
: MIlHMo,

111,141“.1.\{\ TR TaTe "



BAPHUAHT 27

Yacts 1

g;;iﬁ;:niisit“:::‘ 1-12 aensemca yenoe HUcCno ULl KOHEUHAR decamuunan
e20 6 BJIAHK OTBETSOB 6 none omeema 6 mexcme pabomoui, 3amem nepewecume
RERiAEE Efenach 1o N I cnpaeéa om Homepa COOMEEMCMEYIOU €20 3adanus,

mouku. Kaxdyro yuppy, 3HaK «MUHYC» U 3ANAMYI0 nuwume

68 omdenvHoil B
S Ol Knemouwke 6 coomeéemcmeuw ¢ NPuUeIEHHbIMU 6 6ranxe obpasyamu.
UHUYbL UIMEDPEHUL nucamob He HYMHO.

OCTPH“ yron B npsmoyronbHoro TpeyronbHuka pasen 50°. C
HaiiguTe yron wmesxay Beicoroit CH u wmeananoit CM,

NpOBeAEHHBIMM M3 BepIIMHBI mpsiMoro yriaa. OTBer aaunTe
B rpagycax.

OTserT: . A M H B

2

2 | Ilausl BexTopsl a(4; y,) u b(x, 0), xocuHyc yriaa MexAy KOTODbIMM DaBeH ——=

"

Haitaurte y,. Ecau Takux 3HAYEHWI HeCKOJbKO, B OTBET 3alMIINATE boJbIIee U3 HHX.

OTseT:

3 | OT TpeyrojbHOW NPH3MBI, obbém Kotopoii paser 120, oTceueHa
TpeyroJibHasi IHAPaMH/a JIOCKOCTBIO, NMPOXOAAlIEH Yepe3 CTOPOHY
OIHOTO OCHOBAHMSA U INPOTHUBOIOJOMKHYIO BepIIMHY APYroro OCHOBAHUA.
Hajiaure 06béM OCTaBIIEHCA 1ACTH.

Orper: -

E Ilepea HA4YaJ0M MEPBOTO Typa YeMIMOHATA N0 NIAIIKAM YYACTHUKOB pa3sbUBAIOT HA HI'POBEIE
napbl Cay4anHbIM 06pa3oM C TIOMOIILBIO skpebusn. Beero B ueMnHoHaTe yuacTsyioT 26 mammucros,
cpean KOTOPBIX 3 cnoprcMena u3 PoccHH, B TOM HHCIe Bacunuit Jlykun. Hafiiure BepoATHOCTE
TOro, 4TO B IIEpBOM TYP€ Bacuauit JIykud Oyer urpath ¢ Kakum-1ubo mwamucrom ua Pocenn.

OTtseT:_ -

E Wrpanbubliid KYOUK fpocatoT ABax/bl. 3BeCTHO, UTO B CyMMe BBINAJIO 6 oukos. Haigute
BEpPOSATHOCTE TOT'O, qr0 B MEPBBIH Pa3d BhINAJO 2 ouKa.

OrperT:_

E Haitpgure KOpPEeHE ypasnenus 10gg s S T

Orger:_____——

- 07, 000 dremerre Haonsnoe obpasouamner © 2024, H0Y 10 MIINO:
o ok ks IHX
Konuposanune, [H!':“Pm'””'"m"“' s €3 MICEMERNOro paspemenns npasoofinaiatenell ne jonyekaeres




WMOHHbBIE BAPUANT,
) Er3. TUNOBBLIE aK3AMEHAL AAHT

5.96 2.4

l » a
7 Haitnure 8Ha4YeHHe BhIpaXKeHHA npu a = 6.

q36

Orger;

—x3+4x2+9x+ 1
Hpamas y = 5x + 11 apasercs kacarensHoll k rpaduKy GYHKIUH Y ¥ '

Hajigure abcuucey Touku kacanus.

OTBer:

éi1, BbIPaXXeH
E Paccrosinue or Habmogarens, HaXofmerocss Ha BeicoTe i M Haj 3eMJIEH, p Hoe

h
B KHJIOMETpax, N0 BUAUMOM UM JHHUM rOpM30HTa BBIUHCIAETCS I10 dopmysae [= J;a-d

rae R=6400 xm — paguyc Semsn. Yesosex, CTOAIMMIl HA IUIAKE, BUAUT TOPH30HT
Ha paccTosuum 24 kM. K nnsaxy segér secTHHua, Kadjas CTYINeHbKA KOTOPOH HMeer
BbICOTY 20 cM. Ha Kakoe HauMenbIee KOJMUECTBO CTYIIEHEK HYKHO [IOJHATHCH TeJI0BeKy,
4TOOBI OH YBU/IeJl TOPHBOHT Ha paccrosHuu He MeHee 32 KM?

OTBer:

IlepBe1il cagoBblil Hacoc mepexkaumsaer 8 JMTPOB BOABI 38 4 MHHYTBI, BTODOM Hacoc
TepeKavuBaeT TOT e 00béM Boabl 3a 6 MUHYT. CKOJIBKO MMUHYT 3TH JIBA HACOCA JOJIMKHEI
paboratk coBMecTHO, uT0GB Nepekavyats 60 TUTPOB BOABI?

Orser:

Ha pucysxke nsobpaskén rpaduk (GyHKLHK ————
f(x)=FkJx + p. Haitnure 3Hauenne x, 1pu KoTopom
f(x) =-10. =1

OrtgeT:

Haitgure Touxy maxcumyma @ynkmum y=In(x+25)" ~11x+5.

Orser:

T e

‘ He 3a6ydvme nepenecmu ece omeemu 6 6nansx omeemoe N: 1 g coom

| € uHCcmpykyuei no 6wnoAKERUIO pabomept. =St
Tlposepvme, umo6o. xamdvii omeem 6oLn 3anucan 6 cmp

{ 3adanus.

OKe C HOMepox coomeemcmeyrouyezo

i1 2024, 000 «Hanarerscreo sHanuonaasnoe obpasosannes. © 2024, 40V o '\“——- s
Konuposanue, pactpocTpaieiide § HCN0IBIOBANNE B KOMMEDHeCKHX Uenax 0ea nucsMennorp MILH MO,

ptl\l|ll'llll'llil)l Upamoog 18
faiare el we MV RA
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Yacts 2

Ans 3anucu . - =
OTBETOB A¢ ;e;zeuuu u omeemoe na 3adanus 13-19 ucnonvayime BJIAHK
- 3anuwume cnavana nomep svinonnAeMm0zo 3adanus (13, 14 u m.d.),

| a 3amem noawnoe
obocrosann b “
u pasbopuuso. oe pewenue u omeem. Omeemsl 3anucwiéaiime “EMKo

i - __ | |

@ a) Pemure ypaBHenue 5sinx—4sin® x = 2sin2x

6) Han
) ANTE BCE KODHM 3TOr0 ypaBHEeHHUH, NPUHALIENAIHE OTPE3KY [—323: = 27!]

OcHOBaHH -
ZHHPaMHHH SABC — npsiMoyronbHkIil TpeyroabHAK ABC ¢ IPAMBIM yIJIOM HPH
sepmiune C. BoicoTa mupaMuzbs IpoXoAuT Yepes ToUKy B.

a) I[oriaﬁcwre, 4uTO cepeAuHa pebpa SA paBHOYAaJeHa OT BEPIIHH BuC.
6) Haitaure yron mexay miockoctsio SBC u npsaMoH, IpOXOAAIIei Yepe3 CepeAHHE pébep
BC u SA, ecau ussecTHo, uto BS = AC.

15 | PemmuTe HepaBeHCTBO log§(x“)—4logo_25(x"’]212.
(16 ]

6 | IIpoM3BOACTBO X ThHIC. EAMHHIL HPOAYKOHH 00X0nuTCA B ¢ = 2x2 + 5x + 10 mun pybien
py0uieil 3a efHHHIY TOA0BAL npHOBLIE OT IPOJAKH 270 IPOAYKIEHHA
q. Ipn KaKoM HaMMEHBIIEM agaueHnd p depe3 12 jer
cTaBATH He MeHee 744 MJIH py6ieil mpr HEKOTOPOM

B rog. IIpu mieHe p THIC.
(B MIH pybuieit) cocTaBaAeT px —
cyMMapHasd npubBLIE MOMKET CO

sHAYEHHUH X7

17 ] Touxu A, B> C, — CcepeAnHbI CTOPOH COOTBETCTBEHHO BC, AC u AB 0oCTpPOYI0OJBHOTO
| TpeyrojbHUKa ABC.

a) Jloxaxure, 4T0 OKpY’KHOCTH, ONHUCAHHDIE o010 Tpeyroasankos A,CB,, A, BC, u B/AC,,
¥

ecexarpTCq B oLHOHN TOYKE. ) “
6) EIE;ECTHO gro AB=AC=13 u BC= 10. Haiigure DPaguyc OKDYXKHOCTH, BIHCAHHOH

B TpeyrojbHUK, peplIMHBl KOTOPOTO — [leHTpBl OKPYXHOCTEM, OMHMCAHHBIX OKOJIO

TpeyroJbHHKOB A,CBy, ABC u B,AC,.

M KAJKJAOM M3 KOTOPBIX CHCTEMA ypaBHeHUi

HaiinuTte BCE spaueHusa @, TP

(x—2a+2)2+(y+a-2)2:a+—5~,

2
X+ y = 1_.a
HHE.
umeeT (3,IIHE[CT‘BBHHOB peme
20 -,ﬁ;;;r_em.cuu «Haunonaabnoe obpasosanues. © 2024, HOY A0 o
o 2024, j menos paoRAHWE B KOMMEepHeCKHX neAx 6e3 muchbMeHHoTo paapenenns npanoodl agaTeneil ne A0NVCKARTOA
l“l'Tlllllll'lllll' >

Konuposanwue, psci



BAPWAKy,
ALIMOHHBIE Ty
118 EF9. TUMOBLIE 9K3AMEH

auGospmuee IeJI0€ HHey,
Inst peitcreurensmoro umena * 06OSHAYMM wepes [x] B

11 11
HE Npesocxoaamee x. Hanpumep, [T:’ =2, max xax 2< e <3

n + E:’+ ’:E] =n?
a) CymecTByer n Takoe HATYPATBHOE YHCIO N, YTO 9| |4 7

n o +[E_} =n +2 ?
6) Cymecrsyer sn raxoe HATYpAaJbHOE YHUCIO N, YTO 2 + 3 4

KOT 1) 5
n and X
B) CKOJI]:HO Cytllﬁc'l‘ByET pan[H THBIX HaTyJ ! ’

S e

M COOMEEMCMEYI0Usezo
| Iposepvme, umobi kandvui omeem Gwn sanucan prdom c KOMEPO
o { 3adanus.

3 2024, 000 «Hagatenserno +Hansworanenoe ofpasonannes. © 2024, 0OV 1110 aMULHIMOY,
l‘:’:”"iuliﬂll“ll', [Jnl"rl]rul"l';lnlll‘lfHﬂ W MCIOALIOBAH e ] KBHMGIJ‘I'ECNHX menmx ﬁl’-\ MHChMemmoro PORAPE I 0w Upamead A qare o i



BAPHUAHT 28

Yacrs 1

Omeemom x 3adanusn
0po6s. 3anuwume yy

M I-12 sensemca yenoe HUCNO UAU KOHEYHAR PeCAMUNHAA
ez0 ¢ BIAHK OTBE;SOB %n*:}ne omeema 6 mexcme pabomwi, 3amem nepenecume
KGNUKAA ¢ nepsod x ¢ I cnpasa om nomepa coomeemcmeyrwouezo 3adanun,

remouxu. Kaxcdyo yudpy, 3nax «Munyc» u sanamyo nuwume

6 omoenvHoOl Kne
2 il mo:uce 6 coomeéemcmeuu ¢ npusedénnvimu 6 6ranke obpasyamu.
! Ybl usmepenui nucams ne HYMHO. |

: e —— |

E g;‘oélemsﬁﬂy Ouccextpucoit CD 1 MeaHoit CM, IpoBeéHHBIMH c
PUIMHBL IpAMoro yria C tpeyroasauxa ABC, pasen 10°.

Hau -
AUTE MEHBIIMK yron aToro TpeyronwEmka. OTBeT AaiiTe
B rpagycax.

OTBerT: ) A M D B

@ Hanel BeKTOPHI a(x,; —2) u b(0; y,), KOCMHYC yria MexAy KOTOpeIMH paseH —-/0,2.

H&HII.HTG X, Ecnm raxux sHadeHuit HeCKOJBKO, B OTBET 3aMUIINTEe MeHbIIEE M3 HHX.

OTBeT:

3 06BEM TpeyroabHOi nupaMusl pases 14. Il0ckocTh NPOXOJUT Yepes
CTOPOHY OCHOBAHHUS ITON IMMPaMU/bl M NepeceKaeT MPOTUBONOIOMKHOE
foxkoBoe pebpo B TOUKe, JesAIniei ero B oTHomeHnH 2 : 5, cumras
or BepuIMHEEI nupamuibl. Haitgure fospmIni U3 0OBEMOB NMUPAMHI,
HA KOTOpbie IJIOCKOCTH paabuBaeT MCXOAHYIO IHPAMUAY.

Orger:

E Tepen Ha4YaJIOM mepBOro Typa 4eMInoHaTa 1o HIaXxMaTaM YYACTHUKOB pa30HBaiOT HA HIDOBLIE
napel CJAy4ailHBIM o6pazoM C IOMOINbIO »pedbusi. Beero B YEeMIHMOHATE YUACTBYIOT
16 maxmaTHCTOB, CpeaH KOTOPBIX 4 CrIOPTCMEHa Hﬂ__F'OCCHH. B ToM yucie Pénop Boakos.
Haiinure BepOATHOCTD roro, uro B neppoM Type Pénop Bonkos OyaeT urpaTh ¢ KaKHM-

nu6o maxMaTucToM H3 Poccum.

Orper:

i KyGuK OpOCHIM ORMH MM HEeCKOJNbKO pa3. OKasajoch, YTO CyMMa BCeX
E HrpansH < ouKoB PABHA 3. KakoBa BEPOATHOCTb TOrO, UTO OBUIO CEJaHO ABa Gpocka?
BBINIABIIH

Orger okpyrauTe 10 COTBIX.

Orper:_____ ——

Hagatensctso eHaunomansnoe obpasosanues. © 2024, HOY 110 «MITHMO»
5 1LA0BANKE B HOMMEDUECKIX uernx Ges nuckMennoro pagpemenitd npasoobaaareteil ne fonyexaeTes

EEEES = o 2024. 00;?110
" ¥
Konuponanue, pacrpocTpanen e u



EHALIMOHHBIE BAPUANy

120
e £ro. TUNOBLIE 9K3AM

E Haitanre kopens, ypaBHeHus log, 2°%*7 _ 3,

OTBer:
s

a3 2

Haiigure snauenne BBIDAXKEHUS —; 55 NPH == .
a2l g222 7

Orger:

A
lpamas y=9x +6 asnsercs xacatenpmoii k rpaduky QyHKUHHM Y =aX 19x +13,

Haiigure a.

Orser: ___ |

E Paccroanue or naGmioparens, naxogsmerocs Ha BbicoTe i M Haj 3eMJEH, BBIDAKeHHoe

h
B KHJIOMETpAax, A0 BUAMMONW UM JHHUM FOPH30HTA BBIYHCJIAETCH IO t¢opmyte £=\/;_Eijl] }

rie R=6400 kxm — paauyc 3emun. YesoBeK, croAmiMii Ha ILIAYKEe, BUJHUT TODU3O0HT
Ha paccToAHUH 4 kM. Ha CKOIbKO MeTpOB HYHO NMONHATHLCH YeJoBeKY, YTOObI pACCTORHMe

J10 TOPH30HTA YBEJIHYHJIOCH 40 24 km?

OTBeT:

[ 10 Ilepsbiit camoBbiii Hacoc nepexkauyuBaeT 10 JHTPOB BOABI 3a 5 MHHYT, BTOpPOH Hacoc

11 Ha pucynke wunsobpaxkén rpapuk GyHKIMH ok Ay

01 B8 I M e,

IepeKavuBaeT TOT e 00bEM BoAbl 32 7 MUHYT. CKOJBKO MUHYT 3TH ABa HAcOCA JOJIMKEH
padoraTh COBMECTHO, 4TO05I mepeKavyaTh 72 JUTPA BOABI?

OTgeT:

f(x)= pvx +d . Haitgure f(25). — 1 —

Orper: .
N I

o 2004, 000 «Magnteanerne « Hannonatuioe abpaaonammes, 2024, YOy '1:7.1 MILH M
el £ SR ] Yo STT:] 3 ks 3 = (Y
ACHPOCTRAREIIE W HCTOIRIODAHNE B KOMMEPUCCKHX UETAX Oed uenMennoro paapen, TR
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— 121

3HavYenue pynxouu y=2x> -12x+8Inx-5 Ha oTpesxe [E H] )
1

318

Hailiaure Haubonniee

OTger:

He 3a6 :
ydeme nepenecmu ece omeemovt 6 6rank omeemos N 1 6 coomeememeuu
C UHCMPYKYUE no emnoinenuio pabomut.

IIpose -
; ‘faa pome, Wmobvl kaxdoui omeem 6via JANUCTH 6 Cmpoke ¢ HOMEPOM COOMEEMCMEYI0Wezo
HUA.

YacTts 2

Ars 3anucu pewenuii u omeemoe na sadanus 13-19 ucnoavsyime BIAHK
OTBETOB N: 2. 3anuwume cnavana nomep svinonniemozo sadanus (13, 14 u m.d.),
a 3amem nonnoe o6ocHoéannoe peuenue u omeem. Omeemsl 3anucviéaime “emKo
u pasbopuueo.

= - : _ ]

a) Pemure ypaBuenue Tcosx—4cos® x =2V3sin2x.

0) Haitfure Bce KOPHH 3TOro ypaBHeHHs, IPHHALIENAIIAE OTPE3KY [—-411:; -31:],

OcHoBaHKe nupaMuabl SABC — npsaMoyrosbHblil TpeyroisHuKk ABC ¢ IpAMBIM YIJIOM IIPH
sepmmHe C. BoicoTa nupaMu/ibl IPOXOAUT Yeped TOUKY B.

a) Jlokaure, 4TO cepeJuHa pedpa SA paBHOygmanena or Bepmivd B u C.
6) Haitqure yros Mexay miaockoctsio SBC u npsaMoil, NPOXoAsilieil uepes cepeiuHsbl pébep
BC u SA, ecau ussecTHo, uro BS = 2AC.

Permure uepasenctso logi(x*)-28logges (%°)<8.

[Ipou3BOACTBO X TBHIC. EJMHHIL MPOAYKIUH obxoauTtes B ¢ = 3x% + 6x + 13 Mun pyb6iuei
B ron. [Ipu 1ieHe p THIC. py6ueil 3a e IMHUIY rofA0Basd NPUOLIJIBL OT NPOJAMKH 3TOM NPOAVKIIMH
(B muH py0OJeil) cocTaBiafAeT pxr — g. Ilpn xakoM HauMeHBIIEM 3HAYCHHMH p 4Yepe3d HATH

ser cymMapHas HpUObLIb MOMKET COCTABUTE He MeHee 70 MmnH pydiell IpH HEKOTOPOM

3HaueHUH X7

Touxu A,, By, C; — CePeAUHBEl CTOPOH COOTBETCTBEHHO BC, AC 1 AB oCTpOYrojbHOI0

rpeyroasuuka ABC.

a) JlokascuTe, 4TO OKPYIKHOCTH, ONMCAHHBIE OKOJIO TPEYTOTHLHIKOB A,CB,, A\BC, n B,AC,.

nepeceKaiTcA B OJIHOM TOYKE.
6) UssecTHo, HTO AB=AC =17 u BC =16. Haiiaure paauyc OKDPYKHOCTH, BIHCAHHOIY

B TREYTONLIL BepIINHBl KOTOPOro — LEHTPbl OKPYXXHOCTEH, ONMHCAHHBIX OKOJO
TpeyroJbHHKOB A,CB,, A;BC, n BAC,.

2024, OO0 HMaanrenscrno sHauwonannnoe odpasonannes, © 2024, HOY U0 «MITHMO»
B F
P rpaHEne H WeHBALIORANHE B KOMMEDUOCKUN ueanx 0ea nucuMonnoro paapemenna npancobasiatered we WNYCKARTE N




AM EHALMOHHDBIE BAPHAHTH

T . 5 ... eiie i

Haiinure Bce SHAYEHHMA @, DU Ka)cjoM M3 KOTOPbIX CHCTEMA

®

ypaBHEHHH

2 £ ¢
(x-a+3)+(y+a-2)=a+y,
x-y=a-1

HMeeT eJJUHCTBeHHOe pellenune,

dusi neitcTBUTENBHOrO unena x o6osmaunm ueped [x] HanOoJIBIIIeE €08 HHcxo,

He npeBocxoasamee x. Hanpumep, [171}= 2, Tak KaK 2 SE_ <3.

In oy
a) CymecTByer 11 Takoe HATYpagbHOE YHUCIO 71, UTO [§}+[§]+[6] =nt

n n n
6) CymecTByer 1m Takoe HaTypaJbHOE YHCJIO 17, UTO [E]—F[E}{EJ: n+2?

B) CKOJIBKO CYIeCTBYeT pPa3MMYHBIX HaTypaJbHBIX n, A KOTOpRIx

n n nl [ n
ey -_— — —_— — 9
[2]+[3}+[8]+L23J n+202171

- Ilposepvme, wmobvt kaxcdbii omeem Goin 3anucan padOM ¢ HOMEPOM COOMEEMCMEYIOWE20

3adanun.

2024, 000 «Hagatesnerno sHausouwanwmoe o6pasonamines SO0, YO JUTO MM

F'-'ff'-'fIJf-lMJI'H". PACHDOCTRANENHE 0 UCNOALIOBA M B KOMMOPUOCKHXY 0eaux O mucnseng VR WUt 1T (



BAPHAHT 29

Yacts 1

. Omeemo P
| dpo6s > X 2edanuxie 1-12 AEnAEMCA Yenoe LUCAO ULU KOKEYHAR OecAmMuUHHAR

B3anumume YUCNO 6 none omeema ¢ mexcme pabomsi, 3amem neperecume
€20 6 LIAHKE OTBETOB N 1 cnpasa om womepa coomeemcmayiouezo sadanus,
HAYUHAR ¢ nepeol xnemouxu. Kaxdylo yudpy, 3HAK «MUKYCH U 3ANAMYIO NUULLME

é omdensnoti Klemouke 6 coomeemcmeuu ¢ NpuUBedEHHBIMU 6 6nanke obpa3yamu.
1 Edunuyb. usmepenuii nuUcCamv He HYMNO. |

@ Cropora pom6a pasua 10, ocTpuit yron pasen 30°. Haitnure paamyc

Koo pana nue, P

OKDYXKHOCTH, BIMCAHHOHK B pom6. LC

OTserT:

Ha xoopaMHaTHOH miockocTH HM300paKeHE
BEeKTOpLl a, b u ¢ . Haiigure ckanspHOe
npousBeneHue a - (b — c¢).

OTBeT: 2

\E

U3 efUHUYHOIO Ky6a BhHIpe3aHa NPaBHIbHAA YeTHIPpEXYroJbHAasA
npu3Ma co C¢TOPOHOH OCHOBAHUA 0,4 u 6oxoseiM pebpom 1. Haiipure
MIOMIa b TOTHOH MOBEPXHOCTH MOJIYIUBIIEHCH GurypeL.

Y ——— =

~
go—p o —— =

1

~
)

b

Qrper._______ ——

~

rhe=w-=9
i
1
o= —— =
A
b - ———
]
]

h

e yachl ¢ ABeHAANATHIACOBLIM nudepbIaTOM B KAKOH-TO MOMEHT CJIOMAJIHCH
MexaHU1ECKH anru. Haiaure BEPOATHOCTH TOTO, 9T0 YACOBASA CTPEJKa OCTAHOBHJIACH,
M mepecTani .

nocTurayB oTMeTKH T, HO HE no#tas Ao ormerku 10.

OQrger:__ _——

26 yuamuxcs, cpeis HUX TPH moapyxku — Ons, Ana u KO0xd. Knacc cayyalHbBIM
si— 3%‘:13&101‘ Ha JBe pPaBHBIE I'DYIMNH. HaiiguTe BEpOATHOCTHL TOrO, UTO BCE TPH
obpasoM pa

eBOYKH OKAXYTCH B OpEOM FRYILIE:

Orper:__ — ——

\

e renbcTeo +Hanuonanrroe ofpasosanues. © 2024, HOY JIMO «MILTHML ) ) )
© 2024. ,?r:g.::::f:n“' B KOMMEPHYeCKHX meaax 0ea nuchMeHHOro paspemenna npascofiaiare 1wl we gonyeRaeren
Aol rpia Mo e



IE SK3AMEHAUMOHHEE BAPAAY,

L Era. TMNOBb

wif OTPHIATEN:
Pemure ypapnenne tg-’iz_z_t@_: J3. B orBere 3ammmIHTe ganboIBII Hyj

KOPEHB.

OTgerT:

. g(10-x) 0
Haitnute m. ecan g(x)=¥x(20-x), npu |x|#10.

H

Orger:

y
Ha pucynke maobpaens! rpadpuk ¢ynxuun y = f(x) T T | $ [T

o o _ ) Byl 8
H KacaTelbHaA K HEMY B TOUKe ¢ abcuuccon X, Haitnute T |x
SHAYEeHWEe NMPOM3BOJHON QYHKUMHU f(Xx) B TOUKe X,. '

0 W L | S ¢

OTBer:

AmMniuTyaa KoneGaHUIl MAATHUKA 3aBHCUT OT YACTOTHI BEIHYKAAIOIIEH CHJIBI M OIpeJeidercs

Aye?
|2 - w?®
IIOCTOAHHBIA MapaMmeTp, W, = 345 ¢! — pesonancHas yacrora. Haiigure MAaKCHMAaJIbHYK
4acToTy O, MEHBIIYIO Pe30OHAHCHOW, JJA KOTOPOH AMIIMTYAa KoJeGaHHUU IpeBOCXOAHT

BEJUYHUHY A, He Gosiee yuem Ha 12,5 % . Oreer gaiite B ¢ L.

.

no dopmyne A(w)= , TAe ® — 4YacToTa BRIHY}KJalomed cuianl (B c¢1), 4, —

OTBeT: .

| 10 | Paccrosnue mexay ropogamu A u B paBHo 180 kM. W3 ropoxa A s ropoa B Beiexal
aBTOMOOMJIL, a Yepe3 3 yaca CJIe/IoM 38 HEM €O CKOPOCThI0 90 KM /4 Bhlexau MOTOLMKJIHCT,
Aorxaj apromobuie B ropojge C u nosepHys obparno. Koraa on BEPHYJICA B A, aBTOMOGHTb
npubsin B B. Haitgure paccroanue or A go C. Oreer paiite B KHJIOMeTpax.

OrgerT:

YA

Ha pucynke wuszobpaxén rpabux (PyHKIMU

f(x)=b+log, x . Haiipure f(81). .
Orger: ; —t——t—1

0

|
|
1
T ﬁ-fE)lZd. 000 «Haparensetao sHaunonanenoe obpasosanues, 0 2024, qlw-»r'-““_'f\l—ll_lll'ln.

. ' P l MECKHX 1eanx fea nuessMenuor
Konuposaue, [ue Il[J“"'I'I“"“""”' BOMCII LR HEE B KOMMeD 1 MEHNOTO piapeme g g g AT P
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14

=

4

-

[

I{hllk’_m""““.-. pacipocTpnm

Yacrs 2

Ana s3anucu peuu;uuti u -
OTBETOB WN: 2. 3anu i

émoe Ha zadanua 1
lume chavang HOMeED sbinonns

3-19 ucnoavayime BJAHK

o emozo 3adanua (13, 14 u m.a.),
HO8aHHOe €UleHIte U ome 1 ¢

em.
u pasbopuueo, p Omeemut zanucwigaiime wémro

a) Pemure ypasuenne 16logs x+4log, x-3-0.

4

0) Haiiaure Bce kopuwm atoro YPaBHeHHUH, HpuHajtexamue orpesry [0,5; 5).

B npaBnibHo# TpeyrossHoil npusme ABCA,B,C, Touka K — cepeanHa pebpa AA;,aAB=AA,.
IIrockocTs o npoxoxuT depes Touku K n B, mapaiiensro npsamoit BC,.

a) Jokamxure, 4TO IJIOCKOCTE ¢ AenuT pebpo A,C, B oTHouerun 1 : 2,
6) Haitaure paccTosiHue OT TOYKH A, [0 IJIOCKOCTH o, ecjan AB = 6.

12 2 1

: o 1=
Pemure nepaseHcTso 25-42 ¥ -133-10 * +4-5 *<0.

B 2025 roja nuaHupyercsd B3ATh KPEAWT B Danke Ha cymmy 650 TeiC. pybieit
uioJe :
ua 10 sger. Yesopud ero BO3BpaTa TAKOBBL:

Haiigure obuyio cyMM

2026, 20217, 2028 2029 u 2030 roxos goiar Boszpacraer Ha 19 % no cpaBHeHUIO
B iHBape ) ’ ’

oja;
¢ KOHIIOM 2H01)361ﬂ1?;é%;le£g3r3?2034 u 2035 ropos aoar sospactaeT Ha 16 % To cpaBHeHHIO
B AHBape ’ !

[ero roaa,
C KOHIIOM npe}lblllyb I;camﬂ;ﬂ'm rojia HeoOOXOAMMO BBIILIATUTH YacTh JIOJIra;
¢ ¢espaJs 10 Hwﬂr{ma oI J0JKEH OBITH HA OJHY M TY e BeJIHYMHY MeHblle jJoJira
B MIOJIe KaMjoro 2
ero roaa;
Ha HUIOJIb Hpenblll}’ml{peﬂHT posKeH GbITH IOJHOCTBIO IOralIeH.
k uwomaio 2035 roaa v BBIILIAT HOCTE NOJIHOIO NOTAIICHUSA KPEAUTA.

o +HEIORAALIOR ofpaacsanues, © 2024, YOY JITIO «MI[HMO»

o 2024 000 cHJ»‘lﬂ“‘;:ﬁ:: B KOMMEPHCCKHX ILefax Gea miceMeRnoro paspemwenns npasoobnasarenedl ue aonyeraeres
/ i pAHIE

101 B A0
enue 0 HCT
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| 17 |

| 19 |

(D

ICommpamnmme, preipocTpamenne o scHoIannaIne B KOMMEPIECKIK eI G5 1L eiiion g iy W

Erg. TUNOBBIE 3K3AMEHALII»'10HHbIE BAPMAHTE‘

» C. BHyTpH Tpane
B tpanenun ABCD ocHoBanMe AD B apa pasa MeHbIe OCHOBAHUA B Wity

nastu T(J'll{y M TAK, 4YTO VIR !jAM " CDM ]IpﬂMbIe.

n) Jlokaxure, uro BM CM
: M. 1 M 1O IOpamg;
6) Haligure yron ABC, ecan yron BCD pasen 64°, a paccroanue oT o A0 by

BC pasuo cropone AD.

Haiigure nee rawue snauenus a, npu kasaom n3 KOTOpbIX ypaBHeHMe

Jh Tx In(9x* a”)rr:\f5—7x-1ﬂ(3x+a)

UMEeT POBHO OJIMH KOpeHB.

CK
Ha pocie nanmcano 11 pasnuunpix narypansusix ances. CpeliHee apu(MeTHIECKOe mecry
HAMMEHBLINMX U3 HUX paBHO 8, a cpellHee apUdMeTHUECKOe CeMHU HauOOJIBIIUX PaBHO 14,

a) Modker su maubosbiiee us 9THX OJMHHAALATH YHceJ paBHATbcA 167 -
0) Mosxker nu cpeaunee apu(p)MeTHYeCKoe BeeX OJMHHAJIATA yucea paBHATbCA 10
B) Halijure naumensiree snauenue cpeiHero apupmMmeTHYECKOro BCeX OJHHHAAIATH YHCe],

IIpoeepsme, umobu kaxcdvui omeem Gvin sanucan pAGOM ¢ HOMEPOM COOMEEMCMEYIOWezo
3adanusn.

W 2024, 000 eHugnrennerno «amnonnisimoe ofpaaomaes AU DI TR SN L0 ot 1110



BAPHAHT 30

Yacte 1

gP";EZ?:;:n:uf::;tnugu 1=12 rensemcs yenoe wucno unu xomewnan decamuunasn

e20 ¢ BJAHK OTB?;SO 6 nore omeema ¢ mexcme pabomui, samem nepenecume

B M 1 cnpaea om nomepa coomeemcemaeywowezo sadanun,

. HauuRas c nepeoi karemouxu. Kaxcdywo Yudpy, INAK «MURYCH U JanAmMYy nuuume
. 6 omdeavnou x

o €mouKe 6 coomeemcmeuu ¢ npusedénnvimu 6 Granxe ofpasyamu.
URUYB usmepenuil nucams Ke Kyano.

—

i[ij Paauye oxpysnocrn, BOMCAHHOK B pom6, pasen 1,5. Haftaure

s e B OMC
Konuponaune, pacipocTpane e

CTOPOHY pomba, ecau oauu ug ero yrjio pasen 30°. 47

OTser:

Ha xoopaummatON mmockocru U306 pasKenhl Y O A A T O

BEKTOPEl @, b wu c¢. Halizure ckansproe
npousBenerue (a — b)- ¢ .

OtgeT:

=Y

M3 eanmruuHOro Kyba BhIpe3aHa OPABUIBHAA YETHIPEXYroNbHASA “1'{]7
npuama co cropoHoi ocHoBaHuA 0,6 u GoxoBriM pebpom 1. Haiigure

nJoimanb NOJHON MOBEPXHOCTH NOJYYHBIIEHCHA QUTYDHI.

OrpeT: '

MexaHnuyecKHe YACh! ¢ IBEHAAUATHYACOBLIM NUDePOIATOM B KAKONH-TO MOMEHT CIOMATUCE
v nepecraau uATH. HaliguTe BEPOATHOCTH TOro, YTO 9YACOBAA CTPEJKA OCTAHOBM/IACK,
NOCTHIHYB OTMETKH 2, HO He JOMAA 0 oTMeTKH 11.

Orser:

B rpynmne TypucTOB 15 4esiOBeK, B TOM YHCJe TPH Apyra — IOpa, Bopsa u Erop. Ipynny
corydaiiHEIM 00pa3oM pasOMBAIOT HA TPM DaBHKIe noArpynns. Haitaure BEPOATHOCTH TOTO,
YTO BCE TPOe OKAXKYTCHA B PA3HREIX noarpynnax. OTseT oKpYriIuTe L0 COTHIX.

Orper:_____ ———

pe ;EE;_EOU «Hanateasctso «Haumonanvuoe o6pasonanues, © 2024. HOY MO «MIIHMO»
v NOLICBANME B KOMMEPNECKMX UensX 503 mucsMERHOrO paspewmenna npasoobaagarenedl we fouVeKaeTey
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L6 ]

[9 ]

A
TMNOBBIE oKIAMEHALMOHHBEIE BAPMAK,
Er3. :

GoapLImil OTPUIATE LRy,

Pemure ypasnenne sinﬂz_%’_'zl __ VB B oreTe sanuiuuTe HaH
2

KODEeHb.

OrBer: .

Haiigure 5(4p(x+2)-p(4x)), ecru p(x)=x-2.

OTBerT:

Ha pucynke msobpasenn rpapux oyuxmuu y = [(%)
¥ KacaTeJbHad K HeMy B Touke c¢ abcmmccoit x,. Haiigure
SHa4eHWe NPOU3BOAHON MyHKIUH f(x) B TOUKE X,.

OTBeT:

AMnnuTyna xojebaHMIl MAATHUKA 3ABHCUT OT YACTOTHI BEIHYKAAKOIIEH CHIIBI U ONIPe/lendercy

2
w i _
no dopmyie A(w)=r?L32T, rge ® — 4WacTOTa BBIHYXKZalomen cuasl (B ¢'), 4, —
, —
NOCTOSHHBIM napaMerp, o, = 330 ¢! — pesonancHas uacrora. Hafifqure MaKCHUMAaJbHYK
9acToTy , MEHbIUYIO De30HAHCHOM, AJA KOTOPOH aMIIMTYAa KoJIeDaHHMM IIPEeBOCXOfHT

BeJUUYUHY A, He Gosee yem Ha 80 % . Orser gaiiTe B ¢ 1.

OTgeT:

Paccroanue mexay ropogamu A u B paBHo 84 kM. M3 ropoma A B ropoxg B Bmexa
aBTOMOOHIIB, & Yepe3 30 MUHYT CJIeioM 32 HUM CO CKOPOCTBIO 65 KM /u Bhlexa MOTOIMKJIHCT,
AorHan aBToMoOub B ropoje C u nosepuyn o6parno. Korga on BepHyJCH B A, aBTOMOOHb
npubsin B B. Haiigure paccroanue or A g0 C. OrBer gaiite B KHJIOMeTpax.

OtBerT:

YA

Ha pucyake wusobpamés rpadur GQyHKuumn
f(x)=b+log, x. Halinure 3HaYeHNE X, IPH KOTOPOM
f(x) = -2.

Ortser: .

0 2024. 000 «Hagateascteo sHaunonatsnoe obpadosanues. © 2024, yoy [|i“- ‘-\l-HH“
! O,

Konmposanue, pacupocTpanei e H HCIOILIDBARME B KOMMEPHECKUX LEIX 6e3 MUCLMENHOrD Padpernyy HPABGOG 4 o
e AdaTeael we



BAPVAHT 30

——

L) _-—_\—\_\_\_\—h
@ Haitnure nayyey,, e .

Mee 3Haye
Hlte H _ 2 -4-x
Orger: Pymrnun y=(x+4)e Ha OoTpeske [-5; -3].

—__—-—————_____.

He sabydume nepenecmy gop o T
m

cu " éemuy Yo,
@ HCMmpykyueri no 8binoarenuro pato S it coomeememou |
mboi.

Iposepvme, o6 Kamduig ¢
3adanus.

i—\_\—‘—‘—-—._

=

meem 6w sanucan ¢ cmpoxe ¢ Homepom coomeemcmeyiowezo

—

Yacrs 2

nA 3an . — — -
’—giwu Pewenun u omeemoe na szadanus 13-19 ucnonvayime BIAHK

BETOB N: 2
e ¢ 2. 3anuwume cravang Romep évinonnaemozo sadanus (13, 14 u m.d.),
ameM noaroe obocroeannoe pewenue u omsem.
| U pa3bopuueo.

Omeemwn zanucwiéaime wémxo

| 13 | a) Pemnre ypasuenue 36log} x+4log, x-5=0.

8 4

6) HafiguTe BCe KODHM 3TOr0 ypaBHEHHUS, npHHaznexamue orpeskry [0,5; 5].

I 14 B npasunpHO# TpeyroarHoil npuame ABCA,B,C, Touku K u N — cooTBeTCTBeHHO cepeauHBI
pébep AA; u AC. IIn0CKOCTE o POXOAMT 4Yepe3 Touku K u N mapasiensno npsmoii CB,.
a) Jlokaskute, uTo ceuenneM npuamel ABCA,B,C, IJIOCKOCTLIO 0 ABJIAETCS PABHOGEPEHHAS

Tpanenus.
6) Haitaure yroa mexay npamoit CC, ¥ IJIOCKOCTBIO a, ecaun AB =4, AA, = V3.

5 5 5 10

et kL -
5 | Pemmure nepasenctso 4-9 *-91-12 *+3-4 * 20.

na IJIaHUpyeTcs B3ATH KPeAuT Ha 12 ner B pasmepe 1200 rtwic. py®.

5 [

6 | B uwone 2026 ro

YcioBus Bo3BpaTa TAKOBBIL:
actaer Ha 18 % 1o cpaBHEHMIO ¢ KOHLOM
% 2027 no 2032 rox AoJT BO3p
— KaKAbli AHBAPE C

npenmnyf:;:p‘;"fgog:; o 2038 roa Aoar BospactaeT Ha 15 % 110 cpaBHEHHIO C KOHIIOM
— KajKAblH

npenbIAyIEero roaa; HeoOXOAMMO BBIIIIATHUTH MaCTh JI0Jra;
— ¢ (eBpaid ;;::gﬂroﬂa JONT AOJIKEH GLITH HA OJHY H TY »Xe CYMMY MeHbINe J0Jra
o Jje Ka )

?{aﬂl}lomnbgop:;sﬂ?gg;n;;g;:f E;’o JoKeH OBITH IMOJHOCTBIO IIOTAINeH.
— K HIOJNIO
KO pyﬁ.ﬂeﬁ mmoca

eAHAA BBRITIIATA oyaer Oonbie nepBoi?

Ha ckoJib J—
oe ofpasosanues, © 2024, MOV JITIO «MITHMO»

HOHAABH e i
scro Ha pennx 003 NHCEMEHHOrO PAAPEIEHI NpaReeAIAATea] e 10Ny eRAeTen

: " X
: ‘I:lt:flnt::n [y B KOMMEpHECK !
[0 ki

o 2024. 000
Konupoganue, pacnpoctpaiene .
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Touka K nesur ma oTpeake AB. I[Ipamasa, TPOXOA#l ;

19

)

jpoBanue, P

OKPYHOCTH ¢ suaMerpoM AK B Touke N m propofl pas Iepecexs ° ocTs ¢ AEAMETDOW B,

BK B Touke M. Mpogonxenue orpeaka NK nmepecexaeT OKP!
B TOYKe P,

a) [lokasure, uro npamuie AN u BP napajijiejibHbl.
6) Haitaure niomans TpeyroasEuka AKP, eciu BM =1 # MN = 4.

Haiiznre Bce sravenus q, IPH KaKA0M H3 KOTODhIX ypaBHEHHE
(7x-6)-In(x+a)=(7x-6)-In(4x-a)

HMeeT DOBHO O[MH KOpeHb Ha oTpeake [0; 1].

Ha nocke mamicaso 6onee 35, o menee 49 meanix gnces. CpeHee aPEPMETHIECKOE oy,
"HCEJ PABHO 5, cpejHee apH(MeTHIECKOe BeeX NOJ0KATE bHAX B3 HEX PABHO 14, 2 cpexm,

apudMeTHYECKOe BceX OTPHLOATETbHHX H3 HAX pasHO —T.
a) CkoJIbKO 4mces HanmucaHO Ha Jocke?

0) Kakxux yucen manmcano 601bme: mooKATePHNX HIH OTPHIATEILHEIX?
B) Kakoe maubonbmee konruuecTso [OJIOKHTEILHBIX YHCE] MOKeT OLITE CpeldH HHX?

Iposepvme, umobu xaxdwii omeem 6wa sanucan PAOOM ¢ HOMEDOM COOMEEMCMEYIOWe0
3adanus.

«Hapateasctao sHauuonaeuoe o6pasosanye,, ¢ 2024, ¢ =
KOMMEPYECKIX LeJAX Geg :mcsummum*‘;a 0¥ nng ML A
"lell‘:lng ¥ MO,
n

© 2024. 000
rpanenge u HCMOAbIOBAHHKE B

m'll["”!
Panoos Ty P



BAPHAHT 31

r
IHAK «MURYC» u 3anamyio nuwume ‘
Mmeemcemeuw ¢ npusedénnmmu 6 Granxe obpasyamu.

ucams ne nymno.
S——. D

Elj B TPEYronbuuke ABC a = s —

yron C paven 46°, AD y BE — GuccexkTpucsr, e
nepecexkamwmuecy p Touxe O. Haiian .

T -
B rpasycax. e yron AOB. Ortger paiite i

D

Otger:
_— . >

A B

: gaBH_BEKTopm a(14; =2)m b(-T; -1). Haiaure cosa, rae « — yron MeX /1y BEKTOpDaMHU
auab.

OrgerT:

3 B kyGe zﬂ'uB’CJDAlBLCID1 HalIUTe yroa Mexay npaMeiMu DC) u BD. Orser paiite B rpaaycax.

OTBerT:

4 | B knacce 16 yuamuxcs, cpeau HUX aBa apyra —
obpasom pasbuBaioT Ha 4 paBHEle rpymnmel. Ha
U AHapel OKaXXyTCA B OJHOH rpynme.

Muxann u Asapeit. Knace CAyYalHBIM
HAHTEe BePOATHOCTH TOro, 4ro Muxawun

OrgerT:

B_ | IMomemenue ocsemaercs GoHapEM ¢ Tpems sammamu. Be
"~ snamnbl B TedeHue roga pasna 0,3. Haitgure BEPOATHOCTE
Obl OffHA JlaMIIa He IIeperopMr.

POATHOCTE Ieperopanus oauoii
TOTO, YTO B TeUeHHUe roga xors

OrgeT:

1 1
E Haiiaure KopeHb ypaBHEeHHUA :5,

OTBeT: ==

41—2|og'0_53
7 ] Haiigure 3HAUEHHE BhIDAXEHHHA .

-

Orper:__ __  ——

— i —
m—— e EoHUILHOE 0padonanues. © 2024. HOY ATIO sMLIHMO
0 2024. Uﬁ?u;nbaonmme B KOMMEPMECKUX Lienax § A

€3 NHUChMeHHOrO pa3pewenua nparcobaanatened ne nqon YOKReTeR

1He W
¥ Konupopauie, pacnpocTpanct



= Era. TUNOBLIE BKSAMEHAUMOHHHE BAP”AHTH

Ha PHCYHKe u300pakén rpaduk y = fi(x) — uponanonﬂoﬁ q,ymcu,m& f(x), aneneeil:nnoﬁ
Ha MATepsate (~9; 6). Haitaute Kommuectso Towex mummMyma ymaa f(¥), TPHEAATCHALEY
orpesky [-8; 5].

OTserT:

9 | Asromoﬁnm. PasroHdeTcA Ha NPAMOJIHHEHHOM y4acTKe IIocce ¢ IOCTOAHHBIM YCKODEeHHeM g
(B kM/4?). Ckopocts v (B ¥M/4) BErYuCAAETCA TIO hopMye U =~/21a, rae | — HpoAAeHANi
aBTOMOOHMJIeM NyTh (B KM). Haiigute YCKOpeHHe, ¢ KOTOPEIM JOJIJKeH ABUIaThCs aBTOMOOHIS,
9T00bI, npoexas 0,8 kM, npuobpectu ckopocth 100 kMm/4. OTBer maiiTe B KM /492,

OTteer:

10 Karep B 8:40 Bbimuen us nyexTa A B nyHKT B, pacmono:xennwi B 48 kM oT A. ITpo6us
40 muEYT B nyEKTe B, KaTep oTmpaBmica Haszag m BepHyJICA B OYHKT A B 16:20 Toro
e aaA. HalinuTe cobeTBeRHYI0 CKOPOCTD KaTepa (B KM/4), eC/Iu M3BECTHO, UTO CKO
Te4eHHA peKH 2 Km/d. ’ poee

Orger:

11 Ha pucynke uaobpaxens! rpapurm gByx (i 281910797
BUZa Y = kx + b, KOTOpbIE NEPECEKAIOTCH B TOYKe
Alxy; yo). Haitaure x,,.

Orper:

0 2024, 000 «Hapateanctso sHanuonaannoe ofipagoBanues, © 2024 4oV 1Mo ™ e
! *sMIIHMO, o

K(IIF!'[J”H“H“"' PACOIPOCTPAHBHIE H HCOONBIOBAHWE B KOMMEDUIBECKHX eadX 603 nHeE 2 :
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He 3a6ydvme nepeuecm_,u-. a_
C URCMpyxyuel no abino .
IIposepvme, “mobu x
coomeéemcme

€ omeemw 6 Granx omeemoe N 1 6 coomeemcmaeuu ]
AHEeNUI0 pabomut. |

andwi ome
em Owmn a3
Yiowezo 3adanyz. ANUCAK 6 CMPpOKe ¢ HOMEPOM

Yacre 2

e —

- JAns 3anu Semes = ' e ' '
OTBETORB %;eamenuu U omeemoé na sadanus 13—-19 ucnonvayiime BJIAHK
+ JARUWuUmMe cHavaaa Komep 6vinoanAemozo aadanus (13, 14 u m.a.),

a 3amem nonmoe ob
OCHO6AHKOE peuienue u oméem. O i ¢
. maeembl aanucsieaum
u pasbopuueo. ¢ wemxo

13 a) Pemiure ypaBHenue 2ain2(-;—-x)+sin2x=0.

6) Yka>XkuTe KOPHM 3TOr0 ypaBHEHHSA, NPUHAJJIEKAIIHE OTPEe3KY [37:;%}.
2

14 B npaBunabHOM mrectTuyroapnoit nupamuge SABCDEF cropora ocHoBaHusA AB pasHa 2,
a 6okoBoe pebpo SA pasHo 8. Touka M — cepeauna pebpa AB. IlmockocTs «
neprneHAMKyAApHa miIockocTH ABC M COAEPIKHT TOUKH M un D. Tlpamasa SC nepecexaet

nJIocKocTh « B Touke K.

a) JlokaxkuTe, 4TO KM = KD.
6) Haitgure 06b€M NHPAMHA/LI CDKM.

PemuTe HepaBeHCTBO x*loges (3-2x)2 log, (4x* -12x +9)

B wione 2026 roa [[1aHUPYETCH B3ATH KPEJUT Ha NATH JET B pasMepe 1050 TeIC. pYyOsIei.

VesoBus ero Bo3ppara TAKOBBI:
- pogpacraer Ha 10 % 110 CPABHEHHMIO ¢ KOHIOM MPEJBIAYIIEro roja;

KaJKAOTO roja HeoOXOAMMO BBINJIATHTE OJHUM IJaTexoM 4YacThb

[
H H

— KaXKAbpli AHBAPD Ao
—-c cbegpa.}'lﬂ no HMIOHB
ﬂﬂﬂra;e 9027, 2028 u 2029 rofoB JOJT OCTAETCH PABHBIM 1050 Teic. pyOaei;
_ JI ] .
B o1 B 2030 1 2031 roxax pasuk;
_ BBIIIJI;IO 9031 roxa AoIT GyzeT BhIILTAYeH IOJHOCTHIO.
- K HIO

ocneAHAsA BHINIATA Oyzaer Goablne nepBoi?

Ha cKOJBKO pyﬁﬂeﬁ H o

eBCTBO +Hanuonansnoe obpasosanues, © 2024. YOV IO «MITHMO»
i@ B KOMMEPUECKuX uensx 6es NHCEMeHHOrO paspemenua npanoobaniaTe

T 2024. 0
renne M

00 .H:ulﬂfa Aeil ne LonyeKkaeTes
penoapios

Kopupona wue, pacipoc rpat
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[ ﬁ I HBe oxpyxuOCTH KacawoTesa BHYTPeHHUM o6pasoM B TOUKE

19 |

p

Konuposanue, PACHPOCTPAHEHHE H MCIIOALIOBAKHME B KoMMepueckux genax Gea nucbhbMennoro pRapemenna

\MEHALIMOHHBIE BAPYAHT,

Era. TUNOBBIE_3K3

. HOﬁeﬂpennom
aubl A n B paB

Cb%:e;fa'r na MeHbIei B 60Mbmey

exaer 60IBIYI0 OKDYXHOC,

yKHOCTB B TOUKE D.

HPAMOYTOJIBHOIO TPeyroibHuKa ABC ¢ npaMbiM yTJIOM -
OKPYXHOCTAX coOTBeTCTBeHHO. [IpsAiman AC BTOpHYHO I Kl; e
B TouKe E, a nupamas BC BTopuuno nepecexaer MEHbIIY

a) okaxure, uro nupamuie AD u BE napajenbHbl. 5 o
6) Haltaure AC, ecan paauycn OKpy»<HOCTeN paBHBI 3 H 4.

HHi
TeMa ypaBHeH
Haitanre Bce anavenus a, NPH KaMA0M H3 KOTOPBIX CHC

{W:W,

2yt =8x+4y

HMEeT POBHO 1BA PA3JIMYMHKIX pelleHHd.

eJ1. 9TH yHcaa pasbuiy
Ha nocke G610 HanMcano HeCKO/IBKO PA3IMYHBLIX HATYPATBHBIX qn;cno il
HA& TPH IPYNIBI, B KAXA0H U3 KOTOPHIX OKA3AJI0CH XOTH OBl OAHO :ny ua- Ricisggiemi el
U3 NepBOM I'PYNNLI NPUIMCAIH cuopaBa quppy 3, K KaKAOMY :::ii
uHdpy 7, a uHCNA M3 TpeThell rpynnL ocTaBUAM Ge3 M3MeHeHHUH.

a) Morna 11 cymMMa Bcex STHX 4mMces YBeJIMYHThCS B 8 pas?
6) Morna nu cyMma Bcex STHX uucen yBeauuuTsesa B 17 pas? —
B) B xaxoe HanboJibInee 4KCI0 Pa3 MOIJIA YBEJHYUTHECHA CyMMa BCEX ITH

ITposepvme, umobn xamdviii omeem Goin 3anucan PROOM C HOMEPOM COOMEEMCMEYIOW,e20
3a0aHus.

© 2024. 000 «Hapareabctso «Haumoraanuoe ofpazosanues, © 2024. YOV JIMO «MITHMO,
npanoofaazatere we yonyenaeTcd



KRemoukuy. f{amaym Homepa coomeemcmeyio

6 coomeememeuy Yudpy, anax “MURyCH u 3anamy
C npueedé

He KYNHo. NHBMU 6 6ranxe obpaay

Wezo 3adanus, navunas c nepeoi
10 nuwume 6 omdensvnoi kremouxe
amu. Edunuys uamepenui nucams

g B Tpeyronanuuke ARBC o T -

= BRICOTA
AC = 8. Haitaure cunye yrq ACE?H UARRa! By <= B0, BN

OTtserT;
e

A 5
-———-_-_‘ —
aHBI BeK i P . .
2] a TOPBL a (=65 2) u b (9; 13). Haitgure KOCHHYC yrjia MesKAy BeKTopamMu a u b .
Orser:

3 B npaBunbHO#M TpeyronbuoOH npusme ABCA,B,C,, Bce pébpa KoTOpOit paBHEI 2, HaiiguTe
yroa MeRxy npameiMu BB, u AC,. Orser gaiiTe B rpagycax.

OTgeT:

4 Bceero B rpynne typucToB 21 yenoBek, B ToM 4Hucie Hensa u Cama. ['pynny cayuaitauiM
o6pa3zoM AeJAT HA TPH HOATPYNNH 1o 7 yYesIOBEK JJIA NOCANKM B TPH MHUKpoasTobyca.
KakoBa BepoATHOCTB TOro, uTo Hens u Caima cryyaiHo OKaXyTCA B OAHOM MUKpOaBTobyce?

Orger:

5 [ToMmemeHue ocBeLLaeTCs (hoHapém ¢ AByM#A JlAMIAMH,. BeposiTHOCTL meperopasus ogHOMN
1ammnl B Tedenue roja papaa 0,16. Haiigure BEpOATHOCTE TOrO, 4TO B TeUeHHe roja XoTs

6Bl OxHa JaMia He Meperopur.

Orper:

1 1

Haitre kopens YPaBsenun £y = 4 g

OrreT: I

log, 32
eHHuH — .
E Haiigute 3Ha4eHHE BLIpAZK logy; 0,5

Orser:_____ ——

perpo «HauuoHnaabHoe obpazopaunes. © 2024, YO¥ IO «+MIHMO»

000 .Hsnﬂ"'e"lue B KOMMEPHECKHX Lenax 603 DHCLMEHHOTO Padpelenns Imngmfmnmnmeﬁ e T0NYCHASTCR

@ 2024 enosibioBAE

e M
Konuposanse, pacnpocTpuBetit



Urnnble BAP
e Er3. TUMOBBIE Mﬂ—--- sl

o ——

| 8 gaupncynne H300paxen rpag
auauTe Konuyecrng pelen

SHHOM HTepBaJe (5.
MK byrxnuu y = f(x), ompeneJeHHON Ff%;‘ p (-5; 9,
Ui ypasrenus f'(x) = 0 Ha oTpe3Ke [-2;8]).

-
{y=f@

— t

OTser:

E ABTOMOBUIIb PA3roHAETCH HA IPAMOTHHERHOM Y4aCTKe II0cce ¢ IOCTOAHHBIM YCKOPeHHey
a=6500 km/4% Cxopocts v (B KM/4) BeIuMcJsfeTca mo dopmyre v=+2la, rae | —
IPOA/IeHHBIH aBTOMOGUIEM MyTh (B KM). Haiiaure, cKOIbKO KHJIOMETPOB NIpPOeeT aBTOMOOH:
K MOMEHTY, KOrja OH PasrOHUTCA A0 cKopocTH 130 km/u.

OtgerT:

Temnyioxox NPOXOAHUT IO TEUEHMIO PeKM A0 NYHKTA HasHaYeHUA 416 KM u nocJjie CTOAHKE
BO3BpAIaeTCA B MYHKT oTnpasiedus. Haiigure ckopocTs Teuenus, ecam cKopocTs Temaoxom
B HEIIOJABHMXKHOM Boje paBHa 21 KM/4, CTOAHKA AJUTCA 8 4acos, a B IYHKT OTIpABJIEHHAS
TelnJoXoJ Bo3Bpaijaercsa yeped 50 yacos. OTser gaiiTe B KM/4.

OrTger:

Ha pucyHke H3o0paskeHsl rpadHKH IBYX JHHEHHBIX
byrxnui, Haiigure opAMHATY TOYKH NepeceyeHHu s

rpahHKOB.

OrBer: . ||

T @ 2024, 000 «Hapaterserso +Hauuonansaoe ofpazopanues. © 2024, YOV IO «MITHMO.
o .JUZ-L h 'Il)Bﬂ;llli‘ 0 KOMMEpPHeCKHX HenAx Gea MHCBEMEHHOTO paapeiuenns npapoatiagn ANTEANN we g0 Ve RAe

Konuponanue, pACHPOCTPANCHNE H HCNO
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Koumposaine, pact

137

npoMesxcyTxy [0; n YMa ¢ynkuun y=(5x-6)cosx-5sinx-8, npunagnemamyio

Otger:

He 3 y b — - — -

IIposepom
e .
» WMobu xamdwi omeem 6wn sanucan e cmpoke ¢ nomepom

coomeemcmeyowezo 3adanus,

Yacrs 2
'_____‘_-__._\___ TSN e ———
g}‘; Janucu pewenul w omeemos na 3adanus 13-19 ucnonvayime BJAHK
ETOB N: 2. 3anuwume cnavana HoMmep évinonnsaemozo sadanun (13, 14 u m.a.),

a 3amem noamnoe 060cHOBaAHHOE pewerue u omeem. Omeemst 3anucwviéaiime “eémgo
u paszbopuueo.

a) Pemute ypasHenue cos2x —chos[%+x)—1 =0,

3n
0) Yka’kuTe KODHU 3TOro ypaBHeHMS, NIPDHHAIJIENHAL[HE OTPE3KY [?;Su}.

B ocHoBaHHMH 4YeTBIDEXYroabHOM nupamunbl SABCD nexutr npsamoyroasHuk ABCD
co croporamMu AB=8 u BC =6. Jaunbl GokoBeix pébep nmupamuaer SA =21, SB =85,

SD=-/57.

a) JokxaxuTe, 9T0 SA — BBICOTA MHPAMHUJEL
6) Haiigure yroa Mexay npameiMu SC n BD.

Pewnre HepaBeHCTBO X°10gy3(—x~3)2logy(x% +6x+9).

B uione 2025 rofa NIaHAPYETCA B3ATH KPENT Ha MATH JieT B pasmepe 220 Thic. pybuei.
VcaoBHA ero Bo3BpaTa TAKOBBL

— gak/Ablil AHBAPb AOJII BO3PACTAeT Ha r % 1o CpaBHEHWIO ¢ KOHIIOM MPeJAbIAYIIEro rojaa;

— ¢ (peBpaJig 10 MIOHL KAaXJOro roia HEOOXOAMMO BLIIJIATHTH OJHHM IJIATEXKOM 4YacThb
JoNITa;

_ p uione 2026, 2027 n 2028 roxos aoxr ocraércsa pasubiM 220 Thic. pydnei;

— pprtatel B 2029 n 2030 rogax paBHbI;

_ k oo 2030 roaa xoar GYAeT BHIIUIAYEH NONHOCTHIO.

Haiigure r, ecay H3BECTHO, 4TO A0JIT OyAeT BhiNJiaueH MOJHOCTBIO M 00U pasMep BHIILIAT

cocraBut 420 THIC. pybeil.

s — ;054 000 «HagaTeLCTBO sHanuonansHoe obpasosanues. © 2024, YOY M0 «MIHMO»
Dm:-rpr;uwue § MCHOAbIOBAHHE B KOMMEDRECKIX [eaax Gea muchMenHoro prapenienis NPABOOGAAIATERH N JONyCKaeTen
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ra. TMNOBLIE aKGAMEHAU.MOHHbIE BAPUAHT
Er.

19

0

. BepmHHEL A
JlBe OKpy»HOCTM Pa3HEIX PAAMYCOB KacaoTcsA BHEIIHAM o6pa3oM B T{:;{;;CYI‘JIEM C ﬂem;:
paBHOGeADEHHOro NPAMOYTOJABHOrO TpPEyroJbHHUKA ABC c Hij BTOPHYHO IIEPECEKag
Ha MeHbIIeH U Gonbieit OKPYKHOCTAX COOTBETCTBEHHO. [TpaMad MeHBIYIO OKPY3Hocy,
GONBIIYIO OKPYKHOCTH B TouKe E, a npamas BC BropH4HO mepecexacT
B TouKe D.

a) lokaxxure, uro npameie AD u BE napannejbHBI. 5
6) Hadinure BC, ecnu paguychl okpysKHOCTEN PABHBI Ji5 u 15.

" HHAHA
Haiinure Bce 3HaYeHHUA @, IPU KAXKJOM M3 KOTOPBIX cucrema ypaBHE

2+t =2x+4y

MMeeT POBHO JBa PASJMYHBIX PEIIeHHA.

Ha pocke 65110 HAMACAHO HECKOJBLKO PA3JIMUHBIX HATYPAJBHBIX THCE]. Ati yucaa pa3bnam
Ha TPH IPYIIBI, B KAKA0H U3 KOTOPHIX 0KA3a10Ch XOTA GBI OAHO YHUCJIO. K xaxgomMy 4ducay
M3 TepBOH IPYNIbI NPHNHACAIM cnpaBa mudpy 1, K KaxKAOMY 4HCIy U3 BTOPOM I'PDYIIBI —
nudpy 8, a uncaa U3 TpeTheil rpynmsl OCTABHIH 6e3 M3MeHeHHA.

a) Moryia 1m cyMMa BceX 9THX YMCeJ yBeJIMUYAThCA B 4 pasa?

6) Morsa J1u cyMMa BCeX 3THX 4HceN yBejauuuThesa B 18 paa?

B) CyMMma Bcex aTux uucen yseamuuiack B 11 pas. Kaxoe Hanbosibllee KOJIHYECTBO YHCET
MOIJIO ObITH HATTHCAHO HAa AocKe?

ITpoeepvme, umobu. kaxdvii omeem Gbin 3anucan padom c HOMEPOM COOMEEMCM EYIOUye20
3a0anus.
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Koniuponanue, pacapocTpane

BAPHAHT 33

Yacts 1
om‘moﬂ K aadany — —

Januwume wueng a ::' 1-12 nannemes Yenoe LUCRO UAL KOHELHAR ﬂec;mx dpobe.
OTBETOB M | cnpasa om"“”"‘ ¢ mexcme pafomw, samem nepenecume ezo ¢ BIAHK
M HOMepa coomeemcmeyousezo 3adANUR, HANUKAR C i
kremouxu. Kaxe ' nepeoi
Pyro Yudpy, anax «munyer u 3anamyro nuwume 8 OMIeAsHOU KAEMOYKE

6 coomeemcmeuy
R —— € npusedénnvimu o 6ranxe ofpasyamu. Edunuys uamepenuii nucams

B t;e‘rupéxyronmmx ABCD mnucana okpymxrocts, AB =13, CD = 18.
Haitanre nepumerp YeTwipéxyroasauka ABCD.

Orper:
o . é

Ha xoopauHaTHO# IIOCKOCTH M300paskeHbl
BexkTOpel a ® b . Haitaure aamHy BekTOpa
2b —a.

OTBerT: .

Y

pupl 7 v 24. Haiigure paguyc mapa, miomanb nOBEPXHOCTH

x 1apoB pa
Paguycsl ABY P omajieil MOBepXHOCTeH ABYX NAHHBIX MIAPOB.

xoTOpOro papHa cymme I

Orper:

|M CTAPTOM YHACTBYIOT 25 NBLIKHAKOB, Cpear KOTOPBIX 7 CIIOPTCMEHOB

B rouke c pa3jie/ibHb orcl crapTa ONpEeaAeTcs ¢ noMoupio pebus caydatHeiM o6pasom.

n3 HopBervuy. Hopﬂi H],l;l(H““oB nosyqns CTAPTOBLIA HOMED «5». HaitauTe BepOATHOCTD,
KH

OjuH 13 HOPBEKC

6ynert crapToBaTh 38 CBOWM COOTEUECTBEHHHKOM.
4yTO OH OY

Orper: ____ —— T s
oe ofpasoBarues. | 24, HOY ITIIO « MO»
—— 4. 000 ,Hu“enbcﬂi;;:.{:::.f;;ﬂ.bf nenax 663 THCLMEHEOTO pA3pemenud npasoofianarenedl He JONYCRALTCA
o o 2024. sonanne B
cnoab

LR



MEHALMOHHBIE BAPYA,

140
£ra, TUNOBLIE 9K3A
95 % AHI U3 ngpsupﬁ

Ar
E DOQJHDMB. JaKynaer KYDPHUHbIE sitna B ABYX aoMalll

[ 7]

.

Konuposauwe, pacnpocrpaesne u

HHUX xoaaicTBax.

i , . — 45 % aun p
XO3AMCTBA — sitna BhicuIei KaTeropuu, o M3 BTOPOro X03AHCTBA . BepOHTchT:Icmﬁ
K&TEI‘EJDHH. Beero Bricyio KaTeropuio noaydaer 60 % AUL. Ha#guT e Tory,
UTO AMUO, KYIIeHHOE Vv HToj Arpo(bUpMBI, OKANKETCH U3 MepBoro X034 1

Orger:

—

Haitnure kopens ypaBHuenus log;(2-x)=1ogy16.
Orser:

82.3 . 53,2

Haitaure snauenne BbIDAYKEeHHA
202.2

Orser:

Ha pucynke H300pakéH rpaduk PyHKIHA y = f(x), onpefeléHHON Ha MHTepBase (-4;9)
Onpeaenure KomuyecTBo HeIBIX TOYeK, B KOTOPBIX MPOU3BOAHAA QYHKIHH NOJOMKUTEbEs

Orper:

Hebonbuion Mmauynk 6pocatoT M0/ OCTPBIM YIJIOM ¢ K IJIOCKO POPU3OHTAIBLHOM MOBEPXHOCTH
seMad. MakcHMMaJibHas BBICOTA INOJETA MSAYN
Juz ka H (8B M) Briumcasercs mo opmyze
{0
H=—"(1-cos2a), rae vy,=12 M/c — HauanbHASH CKOPOCTL MAYMKA, a g — yckopeHse
»
ceoGoanoro nagenus (cuuraiite g = 10 m/c?). Ipu kakom HauMeHbIleM 3HaYeHHH yria ¢

MAYUK TIPOJIETHT HaJl CTEHOH BBICOTOM 4,4 M Ha paccTosuuy 1 M? Orser paiite B rpaagycax.

Orser:

. : . IlepBoiit coaepsxut 50 Y . ;
Hmeercs asa crasa. [lep Aep e HUKEJIA, BTOPOH — 15 % nukens. Az oTHE
ABYX CIJaBOB MOJYYHJIHU TpPETHH crjiaB maccod 175 Kr, conepmamﬂﬁ 25 9, HHKEHE‘
Ha cKOJBKO KHJIOIPAMMOB MACCA MePBOTro CIaBa OblIa MeHbHTe Maccel BToporo?

OrBeT:

aseTso « Hannonansuoe ofpasosanues, © 2024 40y 1o ‘MIII!MU_ i

© . ; oMMEPUECKHX LeOAX De3 nHebhM r

L 2024 G :

B KOM EHHOrO Paspeienn npawoos i AT
vltazaTesel we TonyCeas

HCNoNbLIOBAHHE
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Ha pHcyHke wuzeg i
Paxen
= 2x2 TPaux
f(x) = 22" + bx + ¢, rpe YHcaa bq}n EWHRHHH
Hamngure f(-5). ¢ eJskle,
Ogeem .o .
-
x

Haiipure HauGonbmee snauenue dpynxuun y = 3x° —5x° +16 na orpeske (-4 0].

OTBeT:

He 3sabydvsme nepenecmu ace omeemwi ¢ 6ranx omeemos M 1 6 coomeememeuu

¢ UHCMPYKYUel no 6binoineruo pabomut.

ITpoeéepvme, wmobv. kKaxdoviti omeem O6wvin 3anucan 6 cmpoxKe ¢ HOMEDOM
| coomeéemcmeyouezo 3adaHus.

YacTs 2

ir_ﬂun sanucu peuweruil u omeemos Ha sadanua 13-19 ucnonvsyime BJIAHK

OTBETOB N: 2. 3anuwume CHAXana HOMED avinonnaemozo adanus (13, 14 u m.a.),

amem noanoe 060CHOGARKOE peutenue u omeem. Omeemsi 3anucviéaime L€MKo
a3

u pa3bopuuéo.
T i e B S ey

(x* +2x-1)(loga (** ~3)+logos(v3-x))=0.

pHeHM#A, IPHHAJJIEKAIINE OTPESKY [-2,5; _1,5}_

a) Pemnure ypaBHeHHE

6) Haitgure Bce KOPHH aToro ypa

pasHa 6, a 6GokoBoe

i mune SABC cTopoHa OCHOBAHUA AB

Bpangredod TpeJyT{JﬂBHOI;E;TﬁPLI:; ABl1 u SB orMedeHbl TOYKH M u K cooTBeTCTBEeHHO,
21. Ha

pebpo SA paBHO Lo

B =% : v HKYJAAPHA NJOCKOCTH ABC,

JIOCKOCTD CKM neprneHJAHKY
a) Jlokaxkure, 9T0 n . :

6) Haiignte 00HEM nupa

4%+l _<0,5.

0 z+0,0 __2 =
Pemure HepaBeHCTBO g 4% 16

e = i
— eannes, © 2024, YOV JIMIO «MILHMO»
n:Enl;i("s MCHMEHHOTO PRIPEITIEIT npasoobaagareed we AnnyeKaeTen

, " a_ ponaakLHoe :
i, ’H oy KX w1
T nibeT M Mepeck

a7 (MY oMo TR
2024 YL

§ it ML



142

1 16 l Anexceii n1aHupyer 15 fexabpa BaaTs B Ganke KpeauT Ha 2 roAa B

(15

®

|

TUNOBBIE 5K3AMEHALIVOHHBIE BAPM ANy,
Era.

paamepe 1 806 000 PY6iey,
gra rnoraureHnd KP'EI(HT,H‘

CoTpyanuk 6anka NPeNOkKUN ANekcero ABA pasaIMUHBIX BApHA
ONYCAHHE KOTOPHIX NMPUBELEHO B Tabiume.

_'_._._._._._.—‘_‘_‘“-"\
% mo CPABHEHMIO C KOHyqy

!BaDH&HT 1 [— KAXIBIH sSIHBADL fAosr poapactaeT Ha 15

' TpeABLIAYILEro roaa;

— ¢ (eBpaJIA Mo UIOHb KAMKIOTO rofa HeoOXoAHMMO BEI
YacThk HOJITa;

~ KPeIUT JOJKeH GHITh MOJHOCTBIO IOTAIIEH 38 [Ba rofa ABYMA PABHbny

B nJIaTe:KamMu -

Bapuant 2 |- 1-ro umcna kaskgoro mecama Aoar Bo3pacTaeT Ha 2 % mno CpaBHeHmy

' C KOHIOM NpeaslayIero Mecana;

~ €0 2-r0 mo 14-e uMeso KamAOrO MecAna HeoOXOAHMO BBHIIIATHTE Hacty
ponara;

— 15-ro uncna KaxgoOro MecAmna 0T A0JKeH 6bITh Ha OJAHY M TY K€ BEIMHHy
MeHbIIe fojara Ha 15-e uucjo mpepAyLero Mecala;

i — k 15-my umcay 24-ro Mecsina KpeguT AOJKeH OBITH IOJHOCTRIO MOTamen

L —

IIATATEH OMHHM ILTATeNX 0y,

Ha ckonbko py6ieit menbine okasxercs ofujas cymMMa BeIIIaT 6aHKy 1o Gojee BBITOLHOMY
s Anexcesa BADHAHTY ToramleHHs KpeauTa?

B uyersipéxyronsHuke ABCD npoTHBONONOXKHbIE CTOPOHL! He MapaJiesbHbl. Jlnarosam
4yeTbipéxyronbiuka ABCD nepecexaiorcsa B Touxke O moj NPSIMBIM yrjioM U obpaayior
YeThipe MoJ0OGHBIX TPEYroJbHHKA, ¥ KAMAOIO M3 KOTOPBIX OfHA M3 BepIIMH — Touka 0.

a) [lokakurte, 4YTO OKOJIO YeThIPEXYroJbHHKA ABCD M0XHO ONUCATH OKPY3XKHOCTb.
6) Hajinure pagnyc BOUCAHHON OKPYXHOCTH, ecan AC = 10, BD = 26.

HaiinuTe Bce 3HaYeHUs a, NIPU KAMXKJAOM M3 KOTODBIX CHCTEeMa YPABHEHMH

b

~5~+3—y= y-2+§
s x

2y(y-4)+3x(ax+4)=xy(2a+3)

nMeeT OoJibllle TPEX pelleHHH.

ITers y4yacTBOBaJ B BUKTODHHE IO HCTOPHHU. 3a KaMALIA NPABMILHEIN OTBeT y9acTHHKY
HayucAeTcs 8 6annoB, 3a KaX/AIA HeBEPHBIH — cHMCHIBaeTcs 8 Hamios, 3a OTCyTCTBEE
orsera cnuceiBaerca 3 6anna. ITo peaynrraraMm BukTOpMHBE IleTs Habpas 35 6anoB.

a) Ha ckonbko Bonpocos Ileta He fan oTBeTa, €CaAM B BUKTOPHMHE Ghino 30 BONPOCOB?
6) Ha ckonsko Bonpocos Ilets He fay OTBETA, €CIH B BUKTOPUHE 6biso 35 BOrpocos?
B) Ha cxonbko Bonpocos Ilers oTBETHJI NMPABMJILHO, €CJIM B BUKTODPHHE G0 33 sonpoca’

— —

ITposepeme, wmobut xaxcdvuii omeem Gvin 3anucan padem ¢ Homepom coomsemcmaeyrouyez0
3adaHus.

LIOBANNE B KOMMEPUECKHX LETAX 6ea muchme
Konuposanue, PACIPOCTpAHBHNE W HENOJ L HHOTO PAIDLMONUA NPANOOBAA 1nre

© 2024. 000 «Hogatenucrao +Hanuonansuoe obpasosannes, © 2024, Yoy Ao ..\“m“_

Al e qonvesn
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Hposanme, pac ||ju;r'rpdm"”"' "

BAPUAHT 34

Yacrs 1

Omeemom k zadan

usam 1-12
3anuuwume wucno @ none om:duxemcu Yenoe wucno unu xornewnasr decamuinas dpobe.
om u:!}ma 6 mexcme paGomw, samem nepenecume ezo 6 BIAHK
kaemouxu. Kaxcdyo Yudpy m-‘lep @ coomeemcmeyrouezo sadanus, RAYUKRAR C NePEOL
6 coomeéemcmeuu ¢ npueeaé GK «MuRyc» u sanamyro numume ¢ omdensnoi xremovKe

He HYNKHO. HHbLML @ Granxe o6pasyamu. Edunuym uamepenuii nucams

Yepes KOHILL
? TELA x B iy OKDYHOCTH ¢ nentpom O TIPOBeJieHbI KACATEILHbIE

CA u CB. ¥Vron i “ 1 B
oot CAB paser 39°, Haitnure yrom AOB. Oteer naiite .C
OrBert:

Ha Koopm_{HaTHoﬁ IJIOCKOCTH H306paskeHBl

BeKTOPs! @ u b. Haiigure anmuy sexrtopa
a—-2b.

OTgerT: .

g Lt

N | {81

nnena ABCDA,B,C, D, paser 60. Haitnute 06neM TPEYTONbHOR TMpPaAMHULI

06péM napasIesen
ACB,D;,.

OrBer: .

F{BIM CTAPTOM YYACTBYIOT 16 JBIXHEKOB, CPeJn KOTOPHIX 4 CIOPTCMEHA
B.of: St crapTa onpefenaeTcs C OMOILBIO Xpebua cnydalHsIM o6pa3oM.
3 IIsenuH. HOpﬁn:::I}KHHROB TONYIHIT craproBuiit HoMep ¢10». Hafinure BepoATHOCTS,
Oauu n3 mBeJCKHX

HHHKOM.
4yTO OH 6}'}19'1' CTapTOBaTb 3a CBOHUM cooTe4eCTBEH

Orger:___

ot mocyast 30 % npOU3BESHHBIX TApenoK mmeioT AedexT. Ilpn
Ha ¢pabpuxe RepamnqecKﬂRnH 1 BHIABJIAETCA 50 % pedexTHBIX Tapenox. OcTanbHble
a 1po
KOHTpOJie Ka4ecTB

onaxy Hasiante BepOfATHOCTE TOrO, WTO CAYy4aHHO Bmﬁpanna.ﬂ
B IO ) JIETE A0 COTHIX.
TapeJKH uocTynaJOTKa ml: et Ae(eEKTOB. OTBeT OKpYT: I
el
npu nokynke Tap

Orper: ___—— = obpaconamnes. © 2024. HOY 10 «MLIHMO: o

H A g
HanuoHAnL &3 THCHMPHHOTO PAIPEINENIA npasooBaataTenell we qonyoxaeren
o 2024, 000 -H:l.ilﬂ"”"ﬂ:‘:u;mnep‘"’c““‘ nezsz

o 2024, T

paonat
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Er3. TMNOBLIE aK3AMEHALUMOHHBIE BAPUAHT,,

Haiinnre xopent ypasnenng logys(x+5)=1log,0,2.

Orger:

1454, 754

Haiigure suauenne puipaskenys =5
4 v

Fomaposaiue, pacupoctpnmenne u 1enoaLsopanine » KOMMEPIOCKIX LeARX Guy FHCEMOMNOTO Paspemnm . 1 PABOGOH
' Miaa

OrgeT:

Ha pucynxe 1306paxén rpadux dyaxnum y = f(x), onpenenéHHON HA HHTepBaJe (-9; 5)
Haitgure xommuecrso rovex, s KOTODEIX NpoM3BoARas (ynknuM f(x) pasHa 0.

OrgerT:

Ms4 6pocunn mox ocTpeIM yriaom o k IJIOCKOH T'OPH30HTANbHO IMIOBEPXHOCTH 3eMJIH.
2upsing

BpeMs monéra msua (B CeKyHIAaX) onpejeaserca o topmyne ¢t = . IIpu kakxom

3HAYEeHHUHM yria o (B rpagycax) BpeMs moséra CocTaBuT 1,4 ceKyHabI, ecian MAY OpocaloT
¢ HAYaJIbHOH CKOPOCTBIO Uy = 14 m/c2? Cunraiite, uro yckopenue ceoGogroro mamerus

g=10 m/c2.

OTger: .

Cmemanu 3 gr 24-mipoueHTHOTO pacTBopa, 4 Kr 32-HpOIIEHTHOPO PacTBOpa u wekoropoe
KOJIMYeCTBO 48-11POLeHTHOrO PAaCcTBOPa OAHOIO U TOTO e Bémecrea. Ckonbko ky TOrpAMMOB
48-1IpoLEHTHOrO pacTBOpA MCIOJIB3OBANH, eCau B Pe3yabTare momyyy gy 40-nponenTuni

PacTBOp BemecTBa?

Orser:
D 2(]2-3,-51_(-:" :H.’Iﬂn‘n'.‘ll.i"l'llﬂ sHauwnonaasnoe ofpaasonanmes. D 2024, ,'IH,\- o SMITH MO

AT ol i
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| 145
Ha PHCYHKe wug @
@ f(x) = ax?+ 8x + C??‘?aaﬁx;fqie ;(%a;fbmc byHK Y :
OTBeT:_____________—. e f - _ (i I_
| |
| |4 | L
i |
X

12 | Haliqnre ToYKy MUHUMyMa Qynkuuu y=(x+4)°(x+1)+9.

OTBerT:

He 3ab6ydvme nepenecmu 8ce omeemsi 8 6nrank omeéemoe N 1 6 coomeemcmeuu
/‘_“\,. ¢ uUHCMpPYKYUel no 8bNOLKHEHUID pabomubt.
o/ Ilpoeepvme, wmobov. kaxdwvii omeem Obla 3anucan 6 CMpoKe C HOMepOM
coomeéemcmeyowezo 3adanus.

YJacTh 2

llns 3anucu peuteruil u omeéemos na 3adanus 13-19 ucnoavayime BJAHK

OTBETOB N: 2. 3anuwume CHA%a1a HOMED ewnonnaemozo 3adanusr (13, 14 u m.4d.),

a zamem noanoe o6OCHOBARKOE pewenue u omeem. Omeemot zanucwiéaime wémxo

u pa3bop+uéo.

E a) Pemuure ypaBpHeHHE (x° +4x—2)(43‘*' +82:1-11)=0.

6) Haiigure Bce KOPHM aTOr0 ypaBHeHH, npHHAJEKALHe OTPe3Ky [—0,5; 0,5]_

i pTHpéxynmbHoift nupamuge SABCD cropona OCHOBAHUSA AB paBHa 8,
. HpaBHJIngH ti‘,A paBHO 7 Ha pébpax AB u SB ormeuenbl ToukH M 1 K COOTBETCTBEHHO,
a DoxoBoe pedpo .

-— Yy p JIOCKOCTH A_BC H COHepH{n T
I q“ = - = I . IIJ]OCKOCI B O ﬂepﬂe}ijlﬂ[{ NnAPpHA I

rouku M n K.
colepPIKUT TOUKY &

'KOCTh _
SRR ppamMuibl SABCD ninocKocThIO (.

e
a) JlokaKuTe, serni

6) Haiigure nIomaAR ced

2
§ (52 _06)t —41g(x* -26) < 240,

| 1
15 | Pewnre jepaencTBO 18

D e llnmmm—m noe obpasonanies, © 2024, MOV IO «MEHMO.
— o peTno HBIEE  HesAX (ea IMCEMENHONe PRdpereni npanoef et el e

DY CRARTC R
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62 000 py6y
Buxrop naamnpyer 15 AeKaGps B3ATs b Ganke kpeauT Ha 2 roga B pasMePe 3> chin !

18

Kl’;J’JH]’J-‘PlﬂHHﬂ, PACTIpOCTPARGHAS B HCIIOABIOBANKHE B KOMMEeDUeCKMX eanx Gea MHCBMeHHOro P

BAP
Er3. TUMOBLIE SKIAMEHALMOHHBIE BAPHAIT,

eHHA Kpeliur
Corpyanux 6anxa mpexnosu Bukropy apa pasimumpix papHapTa HOTaml POAH,

ONHCAHME KOTODBIX UPHUBENEHO B Tabaunme.
- T
- : e eHHIO C KOHIIgy
T K&OKALA AHBADL nonr Boapacraer ma 18 % mno cpaBH

Bapnanr 1
npeaniayiero roga; ‘
| -c ¢eBPaJI:Lo HIOHI!E KaMJ0T0 roja Heo6xoquMO BRIIIATHTE OLHHM ILIATE Koy
| YACTh J0JIra; B
~ KPEauT nomxen GbITH MONHOCTHIO MOTAIIEH 3a ABa roAa ABYMA P biMn|
| Daavexamm -
I| Bapuant 2 |- 1-ro uymcna Ramgﬂémé{& poapacTaer Ha 2 % IO CPaBHeHu
C KOHIIOM npennbl €ro Mecsa;
_| — ¢o 2-ro mo i)fe Egz?m Kamnolrfo,mecana Heo6x0oAMMO BRITIJIATHTE Hacry,
| noJra:
| ~ 15-ro ancna kasmmoro mecana zonr zomKen 6BITH Ha OAHY M TY K€ BeJH4uRy
MeHbIIe fosra Ha 15-e uneso npeAsIAyIIero Mecana;
L ‘ — K 15-my gmeny 24-ro mecana KPEUT JI0/I3KeH ObITh MOJTHOCTBIO MOTalllew

Ha croneko py6ieit Mensme okaseres obmas cymma Beiniat 6aHKy o 607€e BBITOXHOMY
ans Bukropa sapuanty noramemus kpeauTa?

B uersipéxyronsauxke ABCD IPOTHEOMOJMIOXKHEIE CTOPOHBI He mapaJijienbHBI. Jluaromamm
deThipéxyronsanka ABCD mepecekaiores B Touke O oJ OpAMBIM YTJIOM M 0Opasyior
4eThIpe noZobHEIX TPEYTrONBHUKA, ¥ KaXK/J0r0 H3 KOTOPHEIX ONHA M3 BePUIMH — TO4YKa ().

a) Jlokaskure, 4T0 B ueThIpéxyronsanr ABCD MOMHO BIIMCATE OKPV3XHOCTbD.
6) Haitanre paguyc BnucanHoi OKPYJKHOCTH, ecau AC =12, BD = 13.

Haiiaure Bce 3aHaueHHud a, OPpH KaXXJOM H3 KOTOPLIX CHCTEMA VDPABHEHHUH

y.,.E_S‘,
X

y+2~—4—:
x

2y(y+2)+3x(ax-2) =xy(2a+3)

umMeer 6oJIblIe TPEX peleHuit.

Onsa yyacTBOBasna B BUKTODHMHE IO MCTOPHM. 38 KaM bl NPaBUILHEL OTBET y4JaCTHHKY
HavyucuseTcsa 8 6anaoB, 3a Kax sl HEeBEePDHBIH — CIUChIBaeTcH 8 GasioB, 3a orcyrcraHe
OTBeTa cruckIBaercs 3 6anna. Ilo pesayapratam BUKTODHHBI Ons Habpana 35 Ganos.

a) Ha ckomeko Bormpocos Onst orsetHia TPABHILHO, €CJIM B BUKTOPUHE 6hisio 24 Borpoca’
6) Ha ckoabko Bonpocos Ons me nana OTBETa, €CTH B BUKTOPHHE Guiyio 25 BONPOCOR?
B) Ha ckoubko Bompocos Ons OTBETHJIA HEBEPHO, €CJIM B BUKTOPHHE GbLLTO0 37 Bonpocos?

wmobut kaxcdsil omeem Gun 3anucan padox c HoMepom coomeemcemeyiouez0

ITposepvme,
3adanus.

© 2024. 000 «Hapateascrro «sHannonansnoe ofipasonanues, © 2024, MOY 1110 MM,
AAPOmIe g MmN \
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Konuposanne, pacnpoet

Yacrs 1

| danuam I-12 Aenaemca

xnemouku. Kaxcoyro yu
BuPpy, anax “«MUHYCH U 3anamyro nuwume 6 omdensvHOU Kremoyxe

8 COOMEEMCMeEUL ¢ npugeds
6e0énn i
He HYHCHO. bimu 6 6ranke obpasyamu. Edunuyst uamepenui nucams |

—
-

YerrIpeXyronbHUK ABCD Bnucan B okpysxuocrs. Yron ABC

paseH 106°, yrox CAD pasen 69°. Haij
1afiTe B TpALyCAX. aute yron ABD. OrBer

B

OTBeT:

Nans: BexTopsr a(3; —1), b(2; 0) u ¢ (4; ¢,). Haiigure ¢, ecau (a - b)-c =0.

OTtseT:

CDA,B,C,D, unssectrO, 4r0 AB = 9, BC=6,

B NIpAMOYroJILHOM Mapajsjesentineie AB
BepUIMHAMHA KOTOPOTO ABIAKIOTCH TOUKHA A, B,

AA, = 5. Haiapure 00BL6M MHOrOrpaHHHKA,
C, D, A,, B;.

Otper:__

jie)<aT BIEpeMEIIKy PYUKH C YEpPHLIMM, CHHMMH ¥ KPACHBIMH

onuHAKOBbIE HA BUA. I[Tokynareslb cayuaitubiM 06pa3oM BeIOHpaeT OfHY PYUKY.
)it 270 OHA oKaxercs yépHOIi, paBHA 0,37, a TOro, YTO OHA OKAMXKeTCH

Haiipure BepOATHOCTh TOTO, YTO PY4YKa OKaMeTcA KPACHOH.

B marasuHe B OJHOM KOopoOKe

YyepHUJIAMH,
BeposaTHOCTH TOTO,
cuneii, pasaa 0,45.

Otger:__ __—

qseT 1O MUIIEHH 10 TeX 1Oop, MOKa He MOpasuT eé. UsBecTHO, 4TO
Crpenok B THPE c'rpec L epOATHOCTHIO 0,2 npyu KaXIOM OTJeJbHOM BhICTDEJE. CKOJBKO
oH monafaeT B “e"u’ﬁ LCTpENUTh TIO MHIIEHH, qTO0GBl MOPA3ATH €6 C BEPOATHOCTBHIO
e
pas cTpeJioK A0]

ue menee 0,47

Orper: __ — .

go «HamuoHATLHOE oGpasopannes. © 1202?. ‘;ID:' Ano cMIlHN;O-
= R © 2024. 000 .H:lnn.'l'i?-"':;g"s oMMEPIECHIK nenax Ges nHCEMEN! paapemenun npasoobnanatenedt ne fonyeraeres

: H
pa penue H peno BIOBR
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Er3. TUMOBLIE 9K3AMEHALMOHHbBIE BAPWAHT,,

Haiigur
RuTe KOpeHR YpaBHeHus ‘#53::2-1—1. Ecnu ypaBHenme AMeeT Gosiee OAHOTO KODHy,
2

B OTBeTe 3anummure 6oabmui ug KOpHe#

OrgerT:

Haiinnre snavenne shipasenus cosa, ecau tgo = L ae(ﬂ; 2K]-
2 2

OTserT:

Ha pucynke naobpaxén rpadmk dyaxnun y = f(x). Ilpamas, npoxonAmas 4epe3 Hadaio
KOOpAHMHAT, KacaeTcs rpaduka aToil yHKIMM B Touke ¢ abenuccoit 5. HalliATe 3HaYenye
NPOM3BOAHOM (DYHKIIMH B TOUKe Xo=9.

Orser:

YcTraHOBKA AJIA AEMOHCTpAOHHA aJHabaTHYeCcKOro CIKATHH OpefcTaBaAgeT coDOH cocvi
C IOpLIHEM, Pe3Ko c:kuMaromuM rad. Ilpu aTom 06EM 1 nasnerue cBE3aHKD coo'rﬂomeﬂn;m
p V" = p,V4, rpe p, u p, — naBnenue rasa (B aTMOC(epax) B HAYATBHOM M KOHEYHOM
cocrosiauax, a V, u V, — o0bém rasa (B 1UTpax) B HAYAJILHOM M KOHEYHOM COCTOAHHAX
cooTBeTcTBeHHO. V3HadaiabHO 00BEM ra3a pasen 192 i1, a nasienme rasa paBHO oZHOH
atMocgepe. [lo kakoro o6béMa HYKHO CXKaTh ras, 4TOOBl JaBIeHMHe B cocyjge cTajlo
128 aTtmochep? Oreer aaiite B JUTpax.

OTger:

ABe TpyGbi, paGoras OxHOBPeMEHHO, HATIONHAIOT Gacceiin 3a 18 wacos 40 mumyy. a oHs
nepsasi Tpyba mamonuser Gacceitn 3a 40 4acoB. 3a CKOJBKO 4acoB Hamonmser Gaccellt
OJHa BTOpas Tpyoda?

Orser:

z I q
Konuposanme, pacnpocTpaAHeHHe H HCMOALIOBAHHE B KOMMED

3 . L0 2024, MOV 11O ¥ =
© Hanarteasetso «Hanuonaasnoe obpasosannes I MILHMO
© 2024. 000 «Haa ecKHX NEeAAX 6e3 THCEMEHHOTO paspemienun Tllm';m::\"u: 1
Teaed we a0

Ny TRadTvR
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| W;HT 3
E‘“P

@ Ha PpHCYHKe M306 Dy

R
f(x)=—— Haitgure f(=7).

149

TPadpuxk OyER MK
x+a’

QTBeT:

e ——— W

=T HITH x® +196
_,!-2-—-‘: Ha#uauTe TOYKY MaKcuMyMa byHKIUK Y= - = .

OrseT:

rHe 3ab6ydeme nepenecmu eéce omeemwui 6 6rank omeemoe N 1 6 coomeemcmeuu
"‘\ ¢ UHCMPYKYUEU NO 6binOAHeHUI0 pabombt.

&/ ITpoéepvme, wmobsv. kaxcOwvii oméem 6Gbin 3anucak 6 CMpPOKe C HOMEPOM
‘ coomeemcmeyuezo 3adanui.

Yacts 2

JIna 3anucu peuierui u omeemoé na sadanua 13—-19 ucnoavayime BJIAHK |
OTBETOB N: 2. 3anuutume cHA¥a1a HOMED évtnonnaemozo 3adanus (13, 14 w m.ad.),
4 3amem noaAHOe 060CHOEaHHOE peulerue U omeem. Omeéembst 3anucviéauime Leémxko

u pa3bopiuso. : T

[ —

int % —cost 2= (x—E].
E a) Pemuure ypaBHeH@e S~ cos” 2 cos| ¥~

3n
4 51, IpUHAJIeKaLHe OTpeal{y[—_; xl.
6) Haitgure BCe KOpHM dTOrO ypaBHeHusd, 1P 2

" - ousme ABCDEFA,B,C\D\E\F, cropona oCHOBaHHMA AB
E B npaBHanoﬁu lueczng;ggzﬁﬁl gaBHO 5J3. Ha peope DD, ormeuena touka M rax,
paBHa 4, a OOKOBO

4 : 2. TI10CKOCTE o napaJyiesbHa npamoit A F, ¥ HDpPOXOAHT uepes
yro DM : MD,;=9: 4:

rouku M u E.

ABCDEFA[BICIDIEIFI MJIOCKOCThIO 0. — paBHOOepeHHAasA

MBI
a) Ioxasure, 4TO CEIEHUE npu3

Tpanenus. paMAbL pepHINHOH KOTOPOH asnsgerca Touka F, a ocHOBaHMeM —
= o gm MH
6) Haiigute 00BEM

ABCDEFA1B101D1E1F1 IAOCHOCTRIgHO

HU3MBl S
cevyenue 1p oe oBpasoBANHES. © 2024, HOY¥ OITO «MILTHMO.
:':uemlx Ged HMCHMEHRONO PAIPEIIEHnA npanoobanAnTesell ne gonyekaere s

_— «Hauuouad
o 2024. 000 -"""""""I::TT:l:mmm«‘l’"""'"‘
i i ¥ OmaHIE
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'5__0 Era. TMNOBbLIE 3K

x+2))<0.

E Pemure HEpPaBeHCTBO (2.0,51“2 _0,5.2x+2 )(210g(2),5 (x+ 2)—0,510g2 (

ro BO3BPATA TaKoRy,.
15 saHBapsa nuaHMpyeTcs B3ATH kpeauT B GaHke HA 2 roja. Vcaosud € b

OHIIOM MPEALINY e
~ 170 uHCcA KAKAOTO MecAna Ao Boapactaer Ha 1 % MO CPABHEHMIO C X n Ierq

MecAna;
— co 2-ro o 14-e uncno Kaxaoro Mecana Heo6xoAMMO BHIIIATH
~ 15-T0 YMCJIA KAXAOT0 MecAma JOJT AOKEH OBITH HA OAHY M TY e BEeJMYHHY MeHbiy,

nonra Ha 15-e 4ncio mpeAnIAymero mecAna.

HasecTHo, uTO 3a 15-# Mecanm kpeAWTOBAHNA HYXHO BBRIIIATHTE
BCero cpoKa KPeAUTOBAHUA?

Th YACTH JOJITA;

44 TeIC. pyOnei.

Crkonpko pybaeit Hy:xHO Gyner BepHYTh GAHKY B T€YEHHE

B npsmoyroasuuke ABCD quaronanu mepecexaorca B Touke O, a yron BDC pasen 75,

(=]
Touka P seXUT BHe nMpAMoyroiasHuKa, a yroan APB paBeH 150°.

a) Jlokaxkure, 4to yrasl BAP u POB paBHEHI.

6) Ilpamas PO nepecekaer cropory CD B Touke F. Haiigure CF, ecan AP = 63 u BP=¢,

Haiigure Bce 3HAUEHHS @, DU KAMAOM 13 KOTODHEIX CPeAM KOpDHeil ypaBHEHUA
3x%-24x+64=alx-3l

6yneT pOBHO TPH MOJIOKUTENBHEIX.

V Mumu B KONHJIKe ecTh 2-pyb6aésble, 5-pybaépsie u 10-py6aéssle MoHeThl. Ecu B3ATh
10 moHeT, TO cpeaH HUX 00A3aTenbHO HAMNETCA XOTA OBl ofHa 2-pyOaéBas. Ecau B3arm
15 moHeT, TO cpeau HHUX 00A3aTeNbHO HalnéTcA XoTs Onl ogHAa H-pybnésasi. Ecau B3AT
20 moHer, TO cpein HUX ofasaTensHO Halférca XoraA Obl ogHa 10-pyb6nésas.

a) Moxer au y Mumu 6site 30 MoreT?
6) Kaxoe manfosabmiee KOIUIECTBO MOHET MOXKeT ObIThL y Mummu?
B) Kaxasa nanbonemasa cymma pybseit Mmoxker 6biTh ¥y Mummu?

ITposepvme, wmobyt kaxdvil omeem Gbin 3anucan padom ¢ Homepon coomeemcmeyouyezo
3adanus.
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Kouuponaume, pacupocTpanenue i

BAPHAHT 3¢

Yacry 1

Omeemom x 3adanugr 110
usm 1-12 . .
)
Januwume wucao ¢ none omg 6AREMCA Yyenoe wucno unu Konewnasn decamuunan dpobe. —‘
ma ¢ mexcme paGom, samen nepenecume ezo ¢ BJIAHK |

OTBETOB N | cnpaga
om
knemovku. Kaxcdyw Yudpy HoMmepa coomeemcmsyrouezo 3adanun, HawURAR C nepeou

3Ma -
6 coomeéemcmeuu ¢ npueedénn o «MURYCH u sanamyio nuwume 6 omdensroi kremouKe
He HyHeHo. biMU 6 Granxe obpasyamu. Edunuywb usmepenuit nucamo ‘

q;::;pi}2[¥0?ﬂ?ﬂ ABCD snucan 5 OKPYHOCTb. Yroa BAD z
p - Hauaure yroa BCD. Orger naiTe B rpajycax.

OTBer: A

Haus! BexTopHl a(—4; 1), b(0; -2) u ¢ (co; —b). Haiimure ¢,, ecn a - (b — ¢)=0.

OrseT: "

B npsamoyroapHOM HapaJsiiesenunesne ABCDA,B,C,D, uaspectro, uto AB=9, BC =8, AA, = 6.
Hadigure 06bEM MHOrOrpaHHHKA, BePIIMHAMH KOTOPOTO ABIAIOTCHA TOUKH A, B, C, B,.

Orger:

B maraspee B OAHOI KOpoOKe JieKaT BIePEMELIKy pytmn C Y6PHBEIMH, CHHHMH H KPaCHBIMH
4YepHUJIaMH, ONUHAKOBBIE Ha BHI. HOKYH&TEﬂB EJIY‘IBHHHM obpasoM BeIOMpAET OAHY PYUKY.
BeposiTHOCTH TOTO, YTO OHA oxaskercs uépHoit, pasra 0,36, a Toro, uro OHauona}ReTca
KpacHoii, paBHA 0,26. Haiiaure BEpOATHOCTh TOTO, YTO PYYKA OKAXKETCA CHHeH.

Orser; -

TIpy apruiepuitckod cTpeanbe ABTOMATHTIECKAs CUCTEMA JENIACT BLICTPEN 10 NEH. Ecan

cucTeMa jieaeT MOBTOPHBIM BBICTDE. BeicTpensl NOBTOPAIOTCH
nenp He YHUYTOXKeHa, TO e GyfeT YHMUTOXKeHa. BepoATHOCTE YHHYTOXEHUHA HEKOTODOH
10 Tex mop, TMOKa meab I;ne pasna 0,3, & IpU KAXKIOM mocTeyiomem — 0,6. Cxonbko
nenu mpu nepnorg lszf;T;ﬂﬂ Tor0, 4TOGB! BEPOATHOCTS YHUUTOXKeHUs Nenu GrLna He Meree
BBICTPEJIOB TIOTPEOY

0,972

Orper: ______ — -
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Er3. TMNOBLIE 3K3AMEHALIHOHHHE BAPUAHTY

N 00 KOpH
| 6 | Haitaure xopens yPaBHeHus V=% = x + 6. Ecn ypasHenue umeer Gosee OAH PR,

. Jo1
HaiiguTe 3HaueHue BuIpakeHHUs COSa, ecau tgo = g AR T,

B OTBETE 3aNHIINTe MEHbIUNI M3 KOpHE.

OTger:

311)
w— |-

OrgeT:

Ha pucynke nsobpaxén rpadux dyuxmnuu y = f(x). [Ipamas, TpOXoAAINAad Hepes Havaio

KOOPAHHAT, KacaeTcs rpaguxa aToit GyHKIHKA B TOUKE C aberuccoi —4. HaiiiuTe 3Hayenne
IIPOU3BOAHON (PYHKIUHU B TOUKe X, = —4.

OTser:

Ilnss nosyyeHMs Ha SKpaHe YBEINYEHHOTO H306DAMKEHUS JaMIOYKH B nabopaTopHH
MCIOJIB3yeTcsl cobupawlnasd JHH3A ¢ (JOKYCHBIM PACCTOSHHUEM f =60 cm. Paccroanue d,
OT JIMH3bI /{0 JIAMIIOYKM MOXKET U3MEeHATHCA B npejenax ot 95 cm g0 115 cm, a paccToaHHE
d, OT TMH3BI N0 SKpaHa — B mpegesax ot 140 cm 1o 160 cM. H3zobpakenue Ha axkpaHe
Oyzer 4ETKUM, eCJIM BBINOJHEHO COOTHONIEHUe

1 1 1

—t—_=

d dy f’

Ha kakoM HaMMeHbIIEM paCCTOAHHMM OT JIMH3BI HYJKHO IOMECTUTH JIAMIIOYKY, 4TOOBI
ee u3obpakeHue Ha sKpaHe O6bLI0 u6TKUM? OTBeT JauTe B CaHTUMETpax.

Orger: :

Hepssiii u BrOpOii Hacocs: HamonHsOT GacceliH 3a 35 MuHYT, BTOpOI M TpeTHil
3a 40 MuUHYT, a nepBbIA K TpeTHH — 3a 56 MuHYT. 3a cKoJBKO MUHYT 3TH TpH HACOCH
3anoJHAT Oacceiin, paboras Bmecre?

Orger;
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]
11 Ha pucynke M306pasq
| it _f_ eH rpatpug byHKI N
2 i Hanyre

f(x) = -0,2.

JHaAYenpe X, MPH KOTOpOM | J |

Orper;
e -

Haitqn
@ AuTe HaubosblIee sHavenue byHkuMn y=(x-6)e’ * na orpesxe [23 15]-

OTtger:

He 3abydvme nepenecmu ace omeemv 6 6ranx omaemos N 1 6 coomaememeuu —‘
C UHCMPpYKYUel No 6binoLHeHuI0 pabomut. 1
 IIposepvme, wmobv. kamdviii omeem 6win 3anucar @ CMpoKe ¢ HOMeEpOM |
| coomeemcmeyiouezo 3adanus. ‘

! Yacts 2

O 1

‘ JIna 3anucu peweHul u Oomeemos Ha 3adanus 13-19 ucnonvsyime BJAAHK
OTBETOB N 2. 3anuwiume CHAYANA HOMED 6biNOAHAEMO20 3adanus (13, 14 u m.d.), ‘
a 3amem nonHoe 00OCHO6aHNHOE peuienite u omeem. Omeembl. 3anuckiéaime wémxo
u pasbopwueo. ‘

. [ £+ 2 -2LE)= -2(_3)
13 | a) Pemure ypaBHeH“esln(4+4)51n(4 g)= 03T (=)

6) HaiiguTe Bce KOPHM 3TOTO ypaBHEHHUSA, NPHHAJJIeXKAIIME OTPE3KY [-3m; n].

yroasnoit npusme ABCDEFA,B,C,D,E,F, cropona ocHoBanus AB

Hoﬂ ecTH
B npasuib pe6po AA; paBHO 5v3. Ha pebpe DD, ormeuena Touka M Ttak,

Ha 6, a GoKOBOE s
pas DM,‘ MD, = 2: 3. IIIOCKOCTh ¢ NapasienbHa MpaMoil A,F, m npoxoautr uepes
4TO * !

rouxku M u B.

a) Jlokaxure, 40 C

usl. g 5
Tpamnerl nupaMHABIL, BEPUIMHOH KOTOPOH ABJAfETCS TOYKA A;, a OCHOBAHHEM —

6'bEM
6) Haﬁﬁ:::e";mmbl ABCDEFA,B,C,D\E\F, nnockocteio o.
ceueHmne

euenne npuamMbl ABCDEFA,B,C, D, E| F, 110CKOCTbI0 ¢ — paBHOOEZpeHHas
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s Er5. TUNOBLIE SK3AMEHALMOHHBIE BAPUAHTY

15 | Pe Fon 0.
l | IuTe HepapeHCTBO (5-0,2%+05 ~0,2.57405 )(O,mog%z(I+0,5)_210g5(x+0,5)) >

15 AHBap#a IJIAHUPYETCH B3AThH KpeaurT B OAHKe HA 3 roja. YenoBuA ero BO3BpAaTa TaROBu:

~ lro unesna kaxkaoro Mecsiua onr pospacraer a 1 % 1o cpaBHeHHIO ¢ KOHIOM NPeAbIAyer,
Mecsa;

= €0 2-r0 mo 14-e umcn0 KaAMAOrO MecAIa HeoBXOAMMO BHIMJIATHTE YACTh A0JIra;

~ 15-ro umcaa xaxgoro Mecsina goar gomken GpITh Ha OAHY M TY YKe BEJTMUUHY MeHbig
Aoara Ha 15-e uMcno npegblAyIiero Mecsmna.

HasecTHo, uTo 3a 24-if MecsI KpeAgUTOBAHUS HY’KHO BHIIIATUTE 45,2 THIC. pybGent.
Cronbko py6uet HyskHO Gyzer BepHyTh GaHKY B TeueHue BCEro CPOKa KPeAMTOBAHMA?

B npsaimoyroasauke ABCD auaronany nepecexaiorcs B Touke O, a yrod BDC paseH 22,5°
Touka P nexxur BHe npsaMoyronsauka, a yroa BPC pasen 135°.

a) ITokaxkure, yro yrusl BCP u POB PaBHEI.
6) Ipamasa PO nepecexkaer cropony AD B touke F. Haiamre DF, ecam BP =7
u CP=5V2.

- 18 f Haiinure Bce 3HaUeHHs @, NPH KaXKJOM M3 KOTODHIX CpeJu KODHeH ypaBHeHMA
x*-10x+35=alx -6l

OyJeT POBHO IBa IIOJIOKHUTEIbLHEIX.

' 19 | ¥V Koam B Konuiake ecth 2-pybaéssie, 5-pybaésnsie 1 10-pybnéBuie moHeThl. Ecam B3aTs
20 MoHeT, TO cpeau HuX o0A3aTenbHO HaWAETCA XOoTA OBl ofHa 2-py6Gaésas. Ecam Baats
25 mMoHeT, TO cpeau HUX 00A3aTelbHO HalAéTcd XOTA Obl ogHa 5-py6aésas. Ecau Baats
30 MoHeT, TO cpeau HAX obsAsaTenbHO Haiinérca xora 0wl ogua 10-pybsépas.

a) Mo:xker sn y Koau 6eiTe 50 MoHET?
6) Kaxoe naubombliiee KOJIHYECTBO MOHET MoxeT ObiTh y Koan?

B) Kakas nauGosibiias cymMma pybseit moxker ObiTh y Kosnn?

ﬁ Ipoeepvme, wmobbl kaxcdbui omeem 6oin 3anucan padom ¢ Homepom coomeemcmaeyouezo

!/ 3adanun.
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Kaxaoe U3 3afanuii 1-
oTBeT B BHJE IEJIOro uue g
oneEMBaeTCH 1 Gannonm.

OTBETbI

Bapuanr 1

1
: CUHTAeTCH BBINOJIHEHHBIM BepHo,
JIM KOHey o AECATHYHON Apo6u.

€C/IM IK3AMEeHYyeMbIf 1a/1 BepHBIN
Bepuniit orser Ha Kaxnoe 3ajaHHe

- BapuanT 2
AHHA B h.
2305 L Orzer N samamun Otser .
—— 48 1 6 {
— =% |
. 2 112
2 -60
e .. SN _ |
s 525 3 3,6
a2 1 — | )
_44———-—%%___&'@_*‘______ 4 035 N
, 5 0,29 5 0,38
| 6 7,5 6 124,2 |
7 512 7 0,2 |
8 -7 8 -13 |
9 350 9 200
10 23 10 12
11 9,56 11 -15,5
12 -6 12 16
[ l
| a) -g+nk,ke:4;£+2nn, nek; a)mk,kez;%n+2nn,nez;
[ |
2n i
13 | —2-T—E+2frm, mel; 13 —?+2nm, med; '
P o -2 41, |
| 2 3 2 |
== 9vi01 -
337 14 6) ,
14 ‘ 0) = i . j
T — 15 [0:16)
15 [0:4) —— — -
4 = 1 - 16 380 Thic. pybaeit }
429 Tric. pybae - |
.. = R 6) 66 |
17 i - _ﬁﬁ 18 -25<a<-21;a=-16; a = 24
N T l2-a<-10;a--9%a-15 |
18 12<cac g e 19 a) 1a; 6) net; B) 28 |
19 a) aa; 6) ner; B) 25 B | o
e ——"_'_'_'_.__.3 T T80 sHanu & E " - -
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MEHAUMOHHBIE BAPUAKT,
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i Er3. TUNOBLIE 3K3A
Bapuanr 3 BapuaHT 4
— _-_’_._______._-—-—-—'_'___'_'__'_‘—‘--‘__\
Ne 3amamnn Orzer 3agaHudA Onex
o —'—'_'_-_._-__-___‘_‘_'"“‘-‘_
s S 18 1 NN . SR
|2 | -4,5 2 T F———
L - 76_ - _ 3 3715
4 0,125 4 01 I
- 5_ 10'6 5 1:75
— - 6_. —— __1 6 _2 Ty
7 0,04 7 218
8 | s 8 (i
‘;_.g__ i—— B 4,5 9 2,5
I R S, . 10 i |
. T 2,25 11 19
|12 I = 12 -5
' | . T
| ia) ﬁ+nk.kez;——g+2nn,nez; a)nk,kez;—g+21m,nsz;
,| 2n . n
| 13 .——3-+2nm.me=.£: 13 g+2ﬁm, meZ;
' 6) _E;__Eir_r;_fi_n 6]51:;@;67:
L | 2 3 2 6
. | 5 J5
| 14 ) arcsin— 14 6) arcsin—
I. | 24 D
| _ | _ J513-5 1-3V217 28 T
| 15 -8 ——— = U] ——; -0,5 |
| | 4 15 4 53
| 16 . | 897 TwIc. pybneit u(—0,5; _Eﬁ]
; 17 , 6) 270 55
b — - = il
18 ae(-2;0)u(0;2) L 340 000 py6ueii
i N a) na (Hanpumep, yuciao 729); 17 2
. s : 6) 166—
' 19 , 0) Her; B) 32 ) 63
B ae(-3;0)u(0;3)
o — e ——
3) fa (sanpuwmep, yucno 144);
19 6) na (sanpumep, wuco 960);
= _____B)_ 120, 840
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¥ safaHHA Otier e BapuanT 6
I/-'“l""___ *____‘—‘—-—-—-——_._1._2_q__ I ___Tl:“a Orser
g 8,5 g @ — =
b T e g S M.
A o ——— L2 o -
(. T SR .4 0,0625
J,.-—E-i——-———— -0,5 el e | 0,24
7 R R SO 6
|t ~—-——_.__4___ 3
8 7 ———d 7 0,4
———
.- 2 S -6
- 10 [ 9 17,5
oy 10
un 125 L
| 12 _.85 11 _3 —_—i
— 12 12,25 |
a) -2,5; -1,5; -~ . ;
i ) 1,5; 4+rtn, ne#: a) 1,5; 6; 1+1':Jz, kEE;s—n-Hm, |
5 12 12
6) -2,5; w2 13 nei,
4
0) 6; 1_:.;11:_; ..]:"it_
14 6) 441 12 12
15 [4-8v2;3,5]U[4,54+8V2] 1“ 3163
-y —5-25V5 -5,2; -
16 3,4 max pybneit 15 (- lol-5%=p
T 5) 0,28 U(-5; -4,8|U[25V5 - 5; +x)
35 ‘ 35 16 2,6 maH pybneit
18 s S <-0,25; 0,252a<75 17 6) —0,296 |
- i B .
a) na (wanpumep, 27, 45 u 75); i ae[—l: 10\."3'0'—63]u( 63—10»@6;1:]
19 a) na (Hanpumep, 24, 36 u 54);
- 6) 20; B) 30
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N ananun
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10
11
12

13

16

17

18

19

Bapuanr 7

Orner

1H
a1
16,0
(0.HhH
0,400
Loy
J3
9
12 000
11
.0
2
n) 1; log, 425
0) L; log, ,2

6) 12,06

6) 24V2

a=-2-2J9; _‘i'u-}:!

a) jga; 0O) ner;
) G7, 89, 100, 111, 122, 133

(s FANOBLI

NU i n

9

10
11
12

13
14
15

16
17

18

19
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Bapnant 8
OrTneT

96 _
15 R
3,6
0,15
0,35 __
65 534 R
81 '
5
10 000
10
0,4
05
a) -1; log; 450,6;
6) —1; log, 50,6

a
- 8 2
a) na; 6) mer; B) 82, 89, 96, 103,
110, 117, 124, 131, 138, 152, 159,
166, 173
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87,5
—— 85
42

. 88 ]
2,12

[
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T n
a) —6+2nk, keZ; Z+2rm, nel;
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Bapuan
— puanT 10
N Jananun Orser
—‘_-_‘_‘_-_'_‘_‘—ﬁr-———__\_
—— 48
2 | -0
3 24
'—————-___4__ 0'16
5 0,8125
6 -2
7 12
8 1
9 87,5 ;
10 17 ’
11 -7
12 3

a) nk, kel; —%+Tm, nel;

3
13 Zn+2ﬂp, pez; 57‘[+2nm. "
oy o
6 4
. 14 6) 4
15 [1,510g,5-2,5;2,5-1,5l0g, 5]
16 =
o 6) 2v21
| 18 QE[‘—E?-;3]U{4J§—1}
| 31 N
e ——
| 1236);
a) na (manpuMep, YHCIO
N 6) 1512; B) 5889 (k = 96)
."""--._________ b it S

-

e

- T i
l“u"r}l‘lll_'l
i TG '!,,,,......-:-w'

13 %+1l:m , meil;
6) 3m; 10T, 281, 4y 25m
6 6
14 6) 20
9 9
-—-log,3;—+log, 3
15 [ 4 g 4 g, jl
16 975 000 pybaeit
17 6) V77
3 4 4 3
-3—<af-—; —<a<3—
15 7 3 3 a= T
19 a) na (ganpumep, uucao 2235);
6) 3024; B) 9885 (k = 96)
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B — e e E R
T 12
_ Bapuanr 11 B“_"_‘f”inﬁ————‘%
Nt sananun Orner Ni aapanun
— BT
. l 5.5 l . . ’—__-_'_""‘«-\
2 it z [
3 | 2048 3 s, —
] 0,06 .| o
5 | 0,89 5 i — -
6 0,2 6 ] B __D'? N
| 0,5 T —— ..9'_2._______
8 | 5 8 1
P 5.852 — 9 0216
0 s 10 6
1 .' =3 11 8
12 ] 2910 12 12,25
| - _2'“ 5 a
|a) n+2nk, ke —;—-4-27::1, ne?; a) n+2nk, keZ; _6'*'2“"- nel;
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¥ 1 (opMBl 3anucKA OTBETA MoryT OBITB

pasHBIMH. 32 PeIlleHHe, B KOTopom
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OBGocHOBaHHO NMOMYYEHBI BEPHAIE OTRETH B OGOUX MYHKTAX e i —
O6ocroBaHHO MONTYUEH BEPHBIE OTHOT B NYHKTE a
HIIH |
aTOM MMeeTCH
| NOMYUEHK! HEBEPHKIC OTBETH M3-3A RRIMHCAUTENLHOR ouMOKK, HO NIPH ;r e & |
OB
BEDHAA NOCASJIOBATONRHOCTH ReeX maron pemrenus ofoux nMyHKT |
H IIYHKTA 0 B 0_____J
+
| BhIIIIE -
P("lllt‘ll'l'lt\ HE COOTRETCTBYET HU {UUIOM)' Ha l(]l]vl'l"(!pﬂﬂﬂ, nepn-mc.ﬂmmmx | . T
| Marwcumaabibiis 6ain 2 1

14 | Bocuosanun npsmoit npusmst ABCDA,B,C,D, nexut napannenorpamm ABCD. Hnnpeﬁpf.x
~ AB,, B,C, u BC ormeuenm Toukm M, K wn N COOTBETCTBEHHO, MpH1ey
B\K : KC, = 1: 3. Yernipéxyronsunk AMKN — paBHoGeapeHHasA TPANeNUs ¢ OCHOBAHUAMY
2 m4.

a) lokaxure, uto Touka N — cepeanna pebpa BC.
0) Haiiaure naomans rpanenuu AMKN, ecan 06béM NIPU3MbI paBeH 24, a BHICOTA NDU3ML
paBHa 3.

Pemenne.

a) Ilycte otpeskn MF m KE — BBICOTHI NPHM3MBI
ABCDA,B,C, D, (cm. pucynox). Torna orpesox FE mapaJiesneH

¥ paseH orpe3ky MK, a 3HauuT, mapaJijieseH orpesky AN
1
H paBeH EAN . CnenosarensHo, Tpeyronsuuxu FBE u ABN

1
10100HEI ¢ KO3((PUITHEHTOM 5"

3nauut, BN :EBE:QBleéBICl zéBC.
Cneposatensno, Touka N — cepeguna BC.

6) ITockonbky 06bEM TPU3MBI paBen 24, a eé BrIcOoTa paBHa 3, momann napaJijiesorpaMma
ABCD pasna 8.

[Ipamoyroneneie Tpeyronbunku AFM u NEK PABHBI M0 KaTeTy U rMnoTeHy3e, 3HAYHT,
AF = EN. Toraa tpeyroabauk A BN paBHOGe/IPEHHBLI ¢ OCHOBaHMeM AN — 4. ILromaas aToro
TPEYrOJBLHHKA paBHA 2. 3HAYHT, ero BeIicoTa h, NPOBENICHHAA U3 BePIIMHLI B, pasHa 1, a BBICOTA

Tpanenun AMKN pasna \,I'IBB{? +(ill ) = v87

L 2 —2— . Cpennssa naunus Tpaneluy pasBHa 3, a 3HAYHT,
.. BEVE
ee IJIoLIA/Ib PaBHa ';1 ;
2
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Otger: 6) — "
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HMEG'I‘C.F[ Impuo_e__ : Connpx.lne K -]
it N0KaaaTe Mherng . PRTODHA ﬂ
pepH OTBET B YThe — — o
i TyHKTe 0 PHAHUA nynkTa a u ofocnonanno monyten 3

Tlonyuen obocHoBANNLIA gryer
nIm B IyHKTe § B
UMeeTCl BEePHOE NoKaa

pelIeHMH NYHKTA 6 oy

aTen bCTHO VTBe

YUeH Henepmy PMICHUA mynkTa a, u npu 0BOCHOBAHHOM |

s OTBET ua-3a apudmernueckol omuOKH Jf |
% : : - —
HIH YTBeDXnenua nynkra a, | 1 '

"
apupMeTHUeCKON omubkn, UYHKTA 6 mnonywen wepepmwii oTser u3-3a

0GOCHOBANHO NONY4eH Bepuui# orer B I

| MYHKTA @, IPH ITOM NYHKT q He Bhlnonﬂe“ynnm 0 ¢ MCNONBL3IOBAHMEM YTBEPKACHAA |

Pemenue He COOTB ' -
r — ARG AHOMY M3 KpHTePUeB, IPUBEAEHABIX BhIITIE o
- Maxcumanvrbiii 6arn 3

15 ] PemuTe HepaBeHCTBO 2 2VF +32.10%°Y* » 29-2V% | 625.10°2/%
Pemenwue.
3amuImeM HEPaBEHCTBO B BHAeE:
1027 (3210 -625)> 22 (2°-1),
1027 .625(2° -1)> 27 (2°-1)
-Jx —Jx -2
10 4 5 5
-Jx I s >——.(—] >(—) g
170 [4) 25 \ 2 2
otkypa —x >-2 . 3HAIMT, 0<x<4.
Orser: [0; 4).
| pamau |

F - CopepanHe KPRTEPHA

e .

Socmopanso nonyden pepamOTRET ]
o 0T BepHOTO BKJIIOUEHHEM TOUKH 4 1

—

OBocHoBAHHO TTONYUeH OTBET:

e 3-34a nmﬂcnmenbnoﬂ omI

nonywes mepepubIl ol ex [ATOB peneHns
| BepHAA HocenoBaTenpHocT? BC i e
Zid e

oTAAYaonH HedA

ubKu, HO MPH ITOM HMeeTcd

pHEB, TTED-B‘IHCJIBHHHX BhIIIE 0

eT HH OLHOMY 3 KpHUTE

i Pemenne HE Coofff’ffﬂ—f Maxcumarbrbiii 6arn 9

e ——
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Era. TMNOBLIE BKSﬁMEHAU.HOHHblE BAFlm,,ul}.”th

B nione 2027 roga nnannpyeres nagry KpefuT Ha AecATH JeT B pasMepe 1500 Tbic. Py6ac,

. anax Gea
Konuposauue, pacnpocTpaneHe W HCIOILIOBANNKE B KOMMepYecKkux e

Ycaosus ero BO3BPATA TAKOBRI:

~ KaXaulil AHBApb A0JT GyAeT BospacraTs Ha 15 % 0o cpaBHEHHIO ¢ KOHIIOM HpeAbIYlier,
roaa;

~ € deBpaIA 10 HIOHB KAXKOTO oA HEOGXOMUMO OIJIATHTH ONHUM ILIATEHOM HaCTh oy,

~ B moste 2028, 2029, 2030, 2031 n 2032 rosos soar AoJKeH OBITH HA KAKYIO'TO Oy
H Ty e BEJMYMHY MeHbIUE J0Jra HA MIOJNb NMpefblAYIIero roaa;

~ B mone 2033, 2034, 2035, 2036 u 2037 romos moar AojKeH ObITE HA ADYIYIO Onmy
H Ty JKe BeIMYHMHY MeHbIle JoJra Ha WIOJb MpeABlAYyINero roja;

~ K nomo 2037 roxa xosir pomxen GbITH BHIMIAYEH MOJHOCTHIO.

HasecTHo, uTo cymma Bcex maaresxeif nmocne momHoro moraureHus KpeauTa OyAeT pasma

2400 Teic. py6uneit. Ckonbko py6ieit cocraput maarém B 2029 roxy?

Pemenne.

Ilycrs noar B urone 2032 roga cocrasut B Thic. pybJieii.
Io ycaosuio gonr (8 Thic. py0Jieii) 0 COCTOAHUIO HA HIOJb JOIKEeH YMEHbIIATLCA CIEAYIOUM
obpasom:
1500; 1200 + 0,2B; 900 + 0,4B; 600 + 0,6B; 300 + 0,8B;
B; 0,8B; 0,6B; 0,4B; 0,2B; 0.
B sinBape kaxoro roga noar Boapacraer Ha 15 %, 3HAUMT, ITOCJIEOBATEIbHOCTE PAa3MepOB
noJra (B TeIc. py6Jieit) o cocTOAHUIO Ha SIHBAPL TAKOBA:
1725; 1380 + 0,23B; 1035 + 0,46B; 690 + 0,69B; 345 + 0,92B;
1,158; 0,92B; 0,69B; 0,46B; 0,23B.
CrnenoBarenbHo, miiaTesxu (B Thic. py6iei) LOKHBI GBITH CJIELYIOLMMM:
525 - 0,2B; 480 -0,17B; 435 - 0,14B; 390 - 0,11B; 345 — 0,08B;
0,358B; 0,32B; 0,29B; 0,26B; 0,23B.
3HAuYMT, CyMMa BCeX muarexeil (B Thic. py6Jeil) 6yner cocTaBIsTh:
2175 -0,7B + 1,45B = 2175 + 0,75B.
Ilonyaaem: 2175 + 0,75B = 2400, otkyzna B = 300. ILiarésk B 2029 roxy (BTOpoi) A0.13KeH
OuITE paBed (480-0,17B) Teic. pybieii.
CnenoBaresnHo, niaatéx B 2029 rogy cocrasut 429 Tric, pyo0.aeii.

Orgert: 429 ThIC. PYyONei.

[

[ Cogepoxanne Rﬁuwepnﬂ - - [ Baaasi

!“_C-)ﬁ_ﬂ-(:;(;.;.l-ﬂ_ﬂ-t; HoJy4yeH BepHBI OTBET o - . 2 a q|
i Bepro nocrpoena maTemaTH4ecKas MOLeNb - }»_ T_ﬂ
| Peurenue He cOOTBETCTBYET HH OXHOMY M3 KPDHTEDHER, IePeUHCIACHHBIX BHE} - | 0 T
L ) Mamcu.ua@ﬁam —2—_FJ

Ilpamas, nepnenauxynsapnas cropone BC pomba ABCD nepeceraer ero auaronans AC
B Touke M, a aumaronaiap BD B Touke N, npuuém AM : MC=1:2, BN: ND=1:3.

a) lokaskure, yro npamMaa MN peaut cropony pomba BC B oTHomernuwu 1 : 4.
6) Haiiaute cropony pom6a, ecin MN =12,

- © 2024. 000 «Hagateasctoo «HanuonaabHoe obpasosamies, © 2024, HOY IO «MITHMO,
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i OAHWR YACTY » i
Peuenne, s ——
a) Ilyers orpesky B W N
MM u N, T, ICOTBI pomba, MpuuEM B N L, C
(V3] 0
% TSt B, u LD nepecena;fpﬂilﬂl,ou AC N L
K u L cooTBeTcTBenno, Motk B alb B TOYKAX . o
; kY BN = NO u — ‘
e BK n NM
napasIeJIbHbL, NOMyyaen: KM - Mo 1 P n 1y
' =MO=-4c -
6 v & 3HaunT, AK = KM.

Takum oOpasom, AK

A K'M D
BN,=L,C ";KlMlﬁBN '
]_- .

1» HO AK, =L ,C, noaromy
CaepoBarensho, BN :N,c- BN, PN\ L, + L,C)=1:4.
6) Ilycre NN, - x, MM, = y
DL, =4NN, =4x .

ITockonbky BK

1
. Torza BK=2NM=2V12, KK,:EMMIZE,

)

1= N\M, = LD, nonyuaem:

2m+%=x+\fﬁ+y=4x,

OTKY/Ia HAXOMAMM X 3?"’_12‘ 5 V12 DL, :12ﬂ
5 5 1 5 .

B npsamoyrosibHoM TpeyrojibHuke ABK, nmeem: AK, = %A_D = %AB ITo reopeme ITudaropa

—x 12412
BK, = JAB? AKf;iABE—%A.BE:z_s’@.AB: e

oTkyna AB =642 .

OTtser: 6) 6V2.

RS -

ConepiaEHe KPUTEpHA ‘ Baansl
|

| JMeeTcs BepHOE AOKA3ATEIBCTBO yTBEpHKAEHUA NYHKTA @ M 000CHOBAHHO IMOJIY4YeH 3
BEPHBIH OTBET B IIYHKTE 0 . o o

——— - =

' Tlonyuen 06OCHOBAHHBIH OTBET B nyskre 6

o0 YTBeDIKJEHUA NyHKTA 4, P
3 0KAa3aTe/IbCTBO Y
| mmeerca BepHOe [

a 0 nosay4eH HepepHblii 0TBET H3-38 apmbme'rwlecgmu OLIMOKH
peileHuu MyHKT i AT s

el

,ﬂ.OKaBHTEJ’I BCTBO YTBE[}J!{

fAeHusA NYHKTA @, 1

Hmeercsa BepHOe
| W
| Ipu OBOCHOBAHHOM PELLe
| ueckoit omMOKH,

u nyHKTa 0 nosayHet HeBepHBI OTBET H3-3a apHOMeTH- | ‘
HHUH IT)

. pHbli OTBET B nyHKTe 0 ¢ HCMOJ1b30BAHHEM yTBEPKACHUA |
1 BE
060oCcHOBAHHO 1OJYYel "
| BBLITIOJIHE
nywkra @, npw 9TOM MYRKT & BE T e T— |
| - ___T(q-Bye'r HH OJHOMY 13 KpUTEPHEB, p eu [[—]ll_ - |
» L 1 iy TR e i .
Pernenne He cOOTBE ye o =] 3 |

M —

e ——

[T
= ! s, © 2024, HOY JUIO «MILHMO,

- " » pfpaae "

R TRO .\lmtl'l:(ilhl.u.-hm .111:I:. Gied MIEHMPHHOTD paspemenn npascobIAIaTe el ne JoNYeKaeTe
Tk T L -

n KOMMEE

pi ) & blasn
2004, L

T T e i HER e i mene
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e

Haitaure nee SHAYCHMA @, DU KnskaoM us KoTOpPLIX CHCTEMA Y
J(x,t,r 3x4+9) Jy 8x+9 0,

'y dx v a

panennh

HMeeT poBHO ABA PABJINYHEIX peurenus,

Pemenue.

HETCH  [Retsseny
Kaxxpoe pernenne ypasueuns (xy 3x+9)- Jy 8x+9 0 anbo Ht::r'rf'MM‘I Mg
VPaBHeHHA - 3x+9 - () » OTKYIA I =~ 3x 0, aubo ABJAETCH peteHueEM CucTe ;

. 3x-9 3x- 9
{Iy—3x+9=0, Jy._ix:?_' Jy' & ! Jy x
X

Y-3x+9>0; I_I}'"3Ii-9_ﬂ.‘0; 3x !{

= 3x+9-0;
x

1-x
(B3x g} /0,
x

OTKyna y = npu ycsoun x <0 unu 1 < x < 3.
dnsa kamaoro ma srux CNy4aeB NOACTABUM Y = 4x +da U HAWAEM KOJUYCCTBO KoOpued

[OJYIMBIIErocs ypaBHEHUA B 3aBUCHMOCTY OT d.
IlepBeiit cayuaii: 4x + g - 3x — 9, orkyna x = -a - 9.

Bropoit cayuait: 4x+q= 0%~9 npu yenosuu x < 0; 1<x<3. Ilonyyaem keagpartace

ypaBHenne 4x?2+ (a-3)x+9-0. AuckpumunauT  2T0r0  ypaBHeHUA  papen
(@-3y¥-144=(a - 15) (a + 9). Buaunr, ypasnenue 4x2 + (a—3)x + 9 =0 umeer aBa kopua npu

a<-9 u npu a>15, umeer C€AHHCTBEHHBIA KOpPeHbL X = npu a=-9 u opu a=15

1 He MMeeT KOpHei npu -9 < g < 15,
Ilpu a = -9 kopeus x = 1,5 YAOBIIETBOPAET yeaoBuio 1 <x <3, npu ¢ = 15 KOpeHb x = -1,5

YAOBJIETBOPAET YCJIOBHIO X < ().
Ilpu a > 15 Bee Koa(pumuenTs! ypaBHenus 4x? + (@-3)x+9=0 NONOHATENLHBI, 8 3HAYHT,

€r0 KOpHH OTDHLATE/BHBI, TO €CTh YA0BJETBOPAIOT ycnosuw x < (),
Ilpu a < ~9 kopuu ypasuenns 4x2 + (@a-3)x+ 9 =0 nonomurensu:. Ha#gém, npu kaxux

YCJIOBUAX OHM YIOBJIETBOPAIOT HepaBeHcTBy 1< x < 3. DPynkuusa f(x)-4x% (g -3)x+9
3-a : 5
[IPUHHMAET HaUMEHbIIee 3HAYeHHe Ipu X=——, M 3HAYEHUE f(_f‘_‘{J: @M
8 8 16
oTpuiarensHo. Cregosarenbno, 66.1b1mit kKopens ypasHenus f(x) - 0 yaos JIETBOPAET YCIOBHIO

3-a
1 <x <3 rorga u Toabko Torna, Korja — 5 <3 m [(3)>0; 3a+ 36 > 0, otkyna a > 12,

Mengiuit kopens ypasnenus f(x) = 0 yrosaersopsier YeanoBuio x > 1 toraa u ronpko TOr/IA,

-

korza f(1)20; a+ 1020, orkyza a > -10. B otom cryuae ‘.‘.é_“.. <3, a swaunr, a101 KOpEHS

YAOBJIETBODSET YCJAOBHIO X < 3.
Yucno —a - 9 sapasercs KOpHEM KBAJIDATHOI'O YpaBHEH U5 flx)=0
npu 4(a + 9 ~ (a - 3)(a + 9) + 9 = 0, orkyaa:
3a® + 66a + 360 = 0; (a + 10)(a 4 12) - 0,

TO eCTh ”p." = —IO H an a= ._._12-

U 2024. HOY JU10 oMITIIMG,
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18 N KPUTEPUK OuEHHBAHHﬂ
® 3

e, s
Takum 06 HE
paSOM, Hex

OEa g
apit ~12<a<-10; 4 - CHCTema
S a=1; YPaBHeRMi meer popmo ABa PA3TAUHAIX DEINEHH
OtBer: —12 <a < . Q-
TERa 19) a= 15'
.:—'—'__.—_‘_‘—-—_\_\___‘_\_
o
A e Aepxa e = =
(BOCHOBAHHO 107 Vieq BGNTGPHI-I | Baaasl ]
-_— - 4l — — I S —
C nomMOomei0 BepHOro pa;;mT - |
; D ~ ; ST TR,
or EFTOTON0 T0ANKG BRJ'IIQ‘IE;:Q:{:: / i T L T ——— 3 |
nc]{.ﬂ[oqem ’ |
C noMOIIBIO BepHOTQ pa eM TOYek a =12 u/nuam a = —10 .
CCYXaerns o = B/B . —
8 o i
HHH 4, BOSMOKHO, € BKM0Yenpeny 7IYYIeH npomMeskyTok (~12; ~10) MHONKeCTB SHAYE- 2
WJIH PAHMYHLIX TOwek

HOTYICH HEBEPHHIA OTBer py-gy

B
BLIIOJIHEHEI BCE MIATH Permery sy PITHCTHTENbHON OMMOKH, HO NpH ITOM BEPHO

3ajada BePHO CBejema K He e T

ClefoBan P ' 1
H IPAMBIX (AHATHTHYeCKY myy Fpatbuqecnfg?q) B3AHMHOI0 pacmoJiodKeHHd rumnepbosIbl
|
Pemenne He coor - | |
L BETCTBYET HH OfHOMY W3 KDHTepHeB, MepeYnc/1eHHLIX BEIIE . 0 B
Makcumanonoiii 6arn J 4

KJiac
B knacce 6oabme 10, Ho He Gonbme 28 y4Jamuxcs, a o1s AeBoueKk He mpepbimiaeT 22 %.
a) MoxxeT 11 B aTOM Kiacce GuiTh 4 AeBOIKHT

6) Moser Jm foA AeBouek cocTaBUTH 30 %, ecnm B 3TOT Kaacc NIPHJET HoBas AeBOYKa?
B) B aT0OT Kaacc mpumuia HOBas AeBouxa. [ons NEBOEK B KJACCe COCTABMJIA ILEJIO€ HHCIIO

nponeHToB. Kakoe nambojabmee wwmesio OPOOEeHTOB MOMKET COCTABHTH J0JNA JeBoYeK
B KJjacce?

Pemenue.

a) Ecin B knacce 20 y4amuxcsi, Cpefii KOTOPLIX 4 IGBOYKH, TO HX 07 cocTaBaser 20 %,
uTO He mpeBbimaer 22 %.

6) Eciin fons AeBodex B Kiacce coctaBuiaa 30 %, TO KOMHYECTBO YUAIMXCA B HEM ACTHTCA
aa 10. Cie0BaTeIBHO, TIOCJI€ IOABJICHHS HOBOH FIeBOYIKH B KJIACCE CTA0 20 ywanuxcs, cpesin
KOTOpbIX 6 AeBOYeK. 3HAYMT, 0 NOABJICHHA HOBOM JEBOTKH B Kiacce 6but0 19 ywammuxces,
CpeJiu KOTOPBIX GBIJIO 5 A€eBOYEK. B aTomM corydae gons Aesodek npessimaetr 22 %, CienosarensHo,
1074 JIeBOYeK He MOKeT COCTABUTh 30 %.

8) IlycTs B KJacce GblI0 b yuamuxcd, cpenn KoTopbIX a jAeBouek. Toraa, mo ycioBHIo,

a
< —<0,22. CiegosaTeIbHO
BEITONHeHs! HepapeHcTBa 10 <b< 28 u 70 B 1

a+l a+l =g+%<%+o,150.32,

- L —
b+1 b b
OSBICHAA HOBOI JeBOYKH B KJjacce A0JA JEBOYEK Oymer MeHBIe 32 %.
a 3HAYHUT, Iocje qrO BTA JOJA He MOXET COCTAaBUTDL 30 %.

Ka3aHo
B H%IIHRTE 0 6BLI10 gza nonf;ﬁ JeBOUKH B KJACCe J0JA [eBOUEK B NPOLEHTAX COCTABJSeT
ocJjie TIOABJIE

100(a+1)

b+1 HO IeTMTHCH HA 50. DTO HEBO3MOYXKHO, OCKOMBKY b + 1 < 29, Bypnenm
Ha 5, To umncso b + 1 AOMH

paccMATpUBATE ancsa, mersmue 30, easnmecs Ba 4 A1 Ha 5.
nocjaeoBaTebHO

JIM OHO He JeJHTCA Ha 4 U He meluTcs
4TO 3TO YHCJIO IeJ0o€. Ec
. TIpeamnonoxnM,

—

oe o6pasonarmes. © 2024, YOY IT0 «MITHMO» T
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- Er3. TUNOBbLIE SKSAMEHAH Tkj

" 100(a+1) 1 < 29, moayuaem: b= 94

+1

Ecn =28, 10 25(a+1)=7(b+1). Vunrhsas, 4ro b+

u a=6. B aTom cayuae % =0,25>0,22.

1_09(:1 +1) 3 u b~ 15 9TO PABEHCTBO BepHo,
b+1

a 3
<b<26 -=0,2<0,22.
10<b< H b 15

Ecan 25,10 4(a+1)=b+1. lnsn uncen a -

enas
Taku™ 00PasoM, 10CJIe MOABIEHHA HOBOJ AeBOYKH B Kjacce HAMGOABLIIAS I el
JACBOYEK B NPOLEHTAX coctaBasier 25.

Oreer: a) na; 6) wer; B) 25.

Baa |
Conepxanne KpuTepHsn - - ) ] - sy .
OGOCHOBAHHO NOJIVYEHbI BEPHBIE OTBETHI B NyHKTAX @, 0 1 8 - r 4 )
O6oCHOBAHHO NOaYYeH BEPHLIA OTBET B NMyHKTe 8 M 060CHOBAHHO MOJYUeH BEPHKIA 3
OTBeT B IYHKTe @ U1 6 lf

OGOCHOBAHHO NOJYYEHB! BEPHBIE OTBETHI B NYHKTAxX a u 0
HJIH 2

0BOCHOBAHHO MOJTYYeH BEPHBII OTBET B IYHKTE 6

O6ocHOBaHHO MOY4YeH BepPHBII OTBET B IYHKTE @ WK 6 1
Pewenue He COOTBETCTBYeT HH OTHOMY M3 KDHTeDHEB, ePeYUCIeHHbIX BhIIIe 0
Makcumanvrbiii 6aan | 4

Bapuanr 7

13 | a) Pemmure ypaBHenme 62F!+2.25% 05 —16.30%!.

6) HauauTe BCe KOPDHH 3TOro ypaBHEHMH, NpHHALIeXKAlllHe OTPe3Ky [0.5; 4].

Pemenue.

a) 3anMiueM MCXOJHOE ypPABHEHHe B BHJE:
6°* 2.5** 16-30°

+ —

6 b 30

(6Y* . (6 [(6Y W (6Y
| 16-| - FI2=0: | 1 =] =19 _} s }:
5 ) l.._‘r,J |\‘\5| ’kaﬁ 21=0.

0; 5-6°F-16-30" +12.5%2 = ;

" ‘j fi f {i "!l
3uauur, , OTKyAa X = 1, nian ‘ — | =2, orkyna x =log, ,2.
o/ D 0 1.2
6) Lis x = 1 yenosue 0,5 < x < 4 BbINOJHEHO.
Has x = log, ,2 noayuaem:
log, ;2 > log, ,1,2=1 u 4 = log, ,1,2' - log, ,2,0736 > log, ,2, orkyaa log, ,2 < 4
3HAUMUT, A5 X = log, ,2 ycaosue 0,5 < x < 4 TakiKe BbINOJIHEHO,
Otser: a) 1; log, ,2;
6) 1; log, ,2.

© 2024. 000 «HagaTennctro «HanmomaawHoe obpasosanunes. © 2024, Yoy 1o MUHMO, -
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O0OCHOBAHHO NONIYYeHM pappe.. HMe Kpurepun Bajan
———————— CPHNe oThery 06omx 1y :
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0 TVHeR Bepﬂuﬁ OTReT B ¥ |
HIH NYHKTe g

noTyUeHb HEBEPHKE OTBeTIy 5.

38 EH‘IH
pepHad noc:le.:loaa-re;;h“owb YUK i CANTEALHOI] OMOKH, HO IPH JTOM HMEeTEH
B M S AroB pemenun obonx HYHKTOR: HYHKTA
PemieHHe He COOTBETCTRY o —
YeT Hu o; =
— — l—g'_m_o_“_!'_“d KPUTEePHEB, NIPHBEASHHBIX BHITIE 0
I Makxcumaabnubiii 6aan 2

OCHOBAHHEM YeTRIPEXyTo &
~YTOTBHOM nmupam “ ,

Ly MHABL SABC ; ’ Gpo SA
NePIeHAHKYIADHO NI0CKOCTH Fa— SABCD sinnsieress kpagpar ABCD, pebp

- Yepes cepe 1 pé ‘nC JUTEJIBHO
npsaMoit SC nposezena I10CKOeTS o p peaunsl pébep BC n CD napa

a) Jokaxkure, u
I » ITO TOUKA nepeceueRms miockocTH o ¢ pebpom AS AeAHT 9TO peBpo
B OTHOWIEHHH 1 : 3, cumrag o BEDIIHHK S,

6) Haltnure miomans cevenng nupamuael SABCD nnockoetsio o, ecan AB -4, AS - 3V2.
Pemenwue.

a) OBo3EauYHM CcepesHHEI pedep BC u CD cooTBETCTBEHHO TOUKAMH
K u N, a nepeceuenue npameix AC u KN Toukoit P. Touxa P Jexur
Ha npAMoK KN, moaToMy OHA NPHHAAIEIKHUT INIOCKOCTH . [[10CKOCTH
ACS m o mepeceKalTCs OO NPAMOI p, NPOXOAAImel ueped TOYKy P
# napastenbHOM npamoit CS. Touka F — nepeceuenue npsameix AS u p.

KN — cpennsas quHuA TpeyrossHuka BCD, suaunt, CP: AP=1:3,
oTkyaa no reopeme Paneca SF:AF=1:3.

6) Obo3HAUMM cepeHHEI 0TPe3KkoB SD u SB COOTBETCTBEHHO TOUKAMM
E u M. TLiockocTsh o IpoXoauT 4Yepe3 Touku K m N u napajziensHa npsamoid SC, a anauwmr,
IpOXOAMT depe3 Touku E u M. [IATHYTrONBHHK FENKM — WcKoMoOe ceveHHe.

B uernipéxyroasaake ENKM oTpesku EN u KM napajuiesibHbEl M PDABHBI, 3HAYMUT, OH
ABIAETCA MapaJsijiesorpaMMoM.

[lpavas KN mnepneHAMKYJIApHA NPAMBIM AC 1 AS, 3HAUHT OHA NEPHEeHAMKYISAPHA
ni1ockoetn ACS, orkyaa npamas KN nepreH/MKYISPHA lEpHMUﬁ CS, a awauwmr,
¥ lepneHAUKYIAPHA [IPAMOK EN. Ioayuuan, 4TO YeTHIPEXYrOJbHUK ENKM — upaMoyrojibuuk.

Iockonsky E m M — cepeinHbI THIIOTERY3 SD 1 SB COOTBeTCTBEHHO PABHAIX IPSMOYTOIBHEIX
TpeyronbaukoB ASD u ASB, TpeyroJibHUKH SFE u SFM paBuhi, OTKYAa Tpeyrogsuuk FEM
PaBHODeApeHHBIA ¢ OCHOBAHHEM EM.

Mromans nsruyronsauka FENKM paBra

; 1 o
1 \ =N rrlCS-k-J CS -- (?S] —NK-CS
Sf‘f.\'l{,‘.f +SF.E.‘J = NKEJV+-2—JVK{PF 'EN]' ‘\K 2 8 ‘ - ] .

|
hY

Tak kak NK =£AB _9J3 u CS=VAS™+ AC? = J18+32-5V2, 10
] 2

S 9y8.53=12,5.
8

Spevkm =

Orger: 6) 12,5.

HAanRoHAITRHOe obpasopamies, © 2024, MOV JUO .m[]‘“_\;“.
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— = Baany,
Conepxanne KPHTepHA - _____m —__h-';ﬁh\ |
Hmeercn pepnoe noxasatenncrno YTRODKAOHUA NMYHKTA d W 060CHOBAHHO '
BEPHBIN OTBET B yHKTE 0 — —__'E"‘H- |
[Mosnyuen obocuonanuniit orner n nynKre o
HJTN OBAHHOM |
HMEETCH BEPHOE JOKADATONBCTRO YTROPIKACHMA NYHKTA @, W 0pH oges
PELIEHIN IIYHKTA 6 OAYYeH HeBePHKIN OTROT Ha-3a an(bM"T“"“K“ﬁ ommOxn T
| HMeeTest nepnoe 10KA3ATeNLCTRO YTHeDXKJCHNA MYHKTA 4, ¥
- HJIIH po—
UpH  0BOCHOBANHOM  peleHMM nymxta 0 monyuen HepepHbIA oTBeT M3
apupMeTnUecKoll omubKm,
HJITH
OBOCHOBAHHO 1MOYHeH RePHBIN OTBET B MyHKTe 6 ¢ MCHOAL3OBAHMEM YTBEPIKACHHA
NYHKTA @, 1IPH OTOM IYHKT @ HE BRITIOJTHEH I S
0

Pemenue ne COOTHETCTBYET HU OIHOMY M3 KpUTepHeB, IPHBEAEHHBIX BhILLIE WS
B “ Makcumaabhbili 6aan

15 | Pemure HepaBencTBO log; (3-x)-logy(3x+2) >0.
e log§ x* +2log, x* +4

Pemenue.

3anuieM MCXOHOe HEPABEHCTBO B BUJE:
log;(3-x)-logs(3x+2) 5 e logs(3—-x)-logs(3x+2) -
log x% +4logz x* +4 ' (logs x2+2)3 -

2
3uavenve 3HaMmenarens (log; x* +2)" He onpeznesneno npu x = 0, PABHO HYJIIO IDH X = - .

1
HIOpH X = —-3— H IOJOHTEJNBHO IIPH IPYIrHX 3HAYCHHAX X.

1 1
Ilpp x#-—, x#0u x+ 3 HEPABEHCTBO NIPHHUMAET BHA:
L

log;(3-x)-logs;(3x+2)>0; ]og3(3x+2}510g3(3-x); 0<3x+2<3-rx,

2 1 1
OTKY/1A - < x < —. YUUTKIBAA YCIIOBUA X # —; y X#0m x =z -}L » IOJTyyaenm:
3 \ :

L

1
—-— < X < - ;1/,r<0:0<x<-l~
3 3 4

© 2024. 000 «HagatenscTso «HauuouasHOe 06pasosamIes. C 2024, YOV 1110 Ml
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1 WHiCs 0T BepHOro nekmoweHieM TOUKH 1 .
monyieH HEBEDHEIH oTBer yj- ”

BBIYY -
A cn
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B mione 2028 roga Onppg o

3,6 MaH py6umeii. ¥ AHMPYET BaATh xpenut B Gamke N Ha 4 roga B pasMepe
CJIOBMA ero BO3BparTa T :
- B AHBape 2029 u 2030 ropo 2y

B [0
IpeABIIYIIETo Tofa; AQJIT yBelH4YHBaeTca Ha r % OT CyMMBI J0JIra HA KOHEI

— I

— B IepPHOA ¢ eBpada mo u
IOHBb KA /IOro roja nemct L1aTATh
YACTh JIOJTA; a8 I BUA KpeJuTa HeoOX0AHUMO BBIIIA

— B MIOJIE
KaXJ0ro roga NOMT AoJeH OBITh HA OfHY M TY Ke BeIWUYMHY MeHbIIe A0Jra Ha
HIOJb NPEABIAYINEero Tona;

- k uioa0 2032 rona KpeguT A0MKeR GHITH TONHOCTHIO MOrAIIEH.
Ounbre NpefIOKUIY B3ATHL KpeAuT B Ganke G Ha TaKHX Ke YCIOBHAX, HO TOJBLKO B IepBbie
JBa rofa AOJT OyJeT yBeauumBathcs HA 18 %, a B mociepyiomue ABa roga — Ha r %.

HaiiguTe r, ecnu obmasa cymMMa BBINJAT M0 KpeguTy B Oanke G Ooiblune CyMMBl BbINIAT
B banke N Ha 162 TrIC. pyOneii.

Pemenne.

Ilo ycaosuio aour nepes 6arxoM N (8 ThiC. pybueit) ¢ mona 2028 roaa no moae 2032 roaa
OKeH YMEeHBIIATECA CAeAYIomuM obpasom:
3600; 2700; 1800; 900; 0.
Ha koHnen siHBaps KaXJoro roua AeficTBuA KpeauTa josr Boapactaer: B 2029 m 2030
rogax — Ha r %, a B 2031 n 2032 rogax — Ha 18 %.

¥
O6osnauum k=1+ 100"
3HAUKT, TTOCTIEJOBATEIbHOCTE PA3MEPOB f0JIra nepex 6arkoM N (B Thic. pyGuieit) Ha KoHely

SIHBADS KA /AOr0 rofia AeiCTBHA KpeauTa Oyzer ciexyomas:

’ : 3600k; 2700k; 1800 - 1,18; 900 - 1,18.
C 0, BHLINJIATHI (B THIC. py6ueif) 6aKy N AOMKHE! OBITh CIEAYIOIMAMHU:

eRopaTeIEE 3600k — 2700; 2700k 1800; 1800 - 1,18 — 900; 900 - 1,18.

piaThl (B THIC. pybuneit) GaHKy G 10JKHE! OBITH CJIEAYIONMMH:
SR HI36{){) .1,18 — 2700; 2700 1,18 - 1800; 1800k — 900; 900k.
[Tonyunan:
3500.(1,13—k)+2700-(1,18—k)+1800-(k—1,18)+900-(k—1,18)= 162;
(1,18- k)(3600+2700—1800—900):162 :
1,18-k= 162:3600, oTkyna k= 1,135.

3uaunr, r= 13,9

Orser: 13,5.

. © 2024. 4OV OANO «MIITHMO» _—
B A Haunnonaasioe ofpajopanues. ¢
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; yAhaoHn . . .
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OBbIE 3K3AMEHAI.IMOIJH§=!E BAPUAHTY,
Era. TNOBBIE K3AMETTTE
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Baaaw
Conepxanne kpurepnn 9 :
O6ocHoBaHHO MosIyHueH BepHBIl OTRET I |
BepHo mocTpoeHa MATEMATHUECKAN MOJE D ;
_P;!-I-I.I-'-E-l-!lll‘ He COOTBETCTBYET HH OHOMY M3 KPUTEPHEB, (1ePeUUCIeHHbIX BBITIE |
T Ma!f(‘umaﬂ"u""a dann ‘ 2 |

: . EC =1:4. Yepes Touxy E
Ha cropone BC pomba ABCD ormerunu touxy E tak, uro BE : EC Jlm BD u AC 8 -,.(,.;:u
nepneHauxkyasapuo BC nposenu npamyio, Kotropas nepecekaer jMaroHa
R u M coorserctsenno, npu atom BR: RD -1 : 3.

; IIHUHB (),
a) [lokaskure, uro rouka M genur orpesok AC B orHomenun 2 : 1, cuaTasd OT BEP
0) Haiiaure nepumerp poméa ABCD, ecoiu MR =23 .

Pemenne.

a) Ilyers nuaromanu pom6a ABCD nepecekawotca B Touke O, A
npamasa EM nepecekaer cropony AD B Touke P. O60anaunm BE = Y, p
EC=4y, BR=x, DR = 3x. M
W3 mnonobus tpeyroasuuxoe BER u DPR cnenyer, urto \
B
BE BR D \
C'

1

——=——=—, 3HauuT, PD =3y, AP=AD - PD =5y - 3y = 2y.

PD RD 3 Y 4 o Y
W3 nopobusa rpeyronbaukos APM u CEM caefyeT, 4TO

e ]

CM _EC 4y _2
AM AP 2y 1

0) U3 nopobus tpeyroasuuxos BRE u BCO clegyer, 4tro —E—;-E = iB_‘FE : Y - x , OTKyja
_ BO BC 24 S5y
Yy J2
x V5

W3 nopobus tpeyronsuukon RBE, RMO, PDR caenyer, yro <RBE = /\RMO - /PDR.

I[lyers /RBE = /RMO = /PDR - o . Ua Theyronbuuka BRE naxoaum, yro

COs1 BE y Jz- T 1
-0t —=—=—, Toraa sing = —
BR x J§ A JB
Hs rpeyronsuuka MOR HAXOJUM: sing OR , "” j - 6
MR J5 23 5
V2 62
Torga y=—=.x —- )
" S

Takum obpasom, AD=6v2, P, =462 - 243 .

Otger: 6) 242 .

© 2024. 000 sHagarenscrro «Hauuonansuoe obpasosannes, U 2024, OV 1110 ._\”-”E‘:;‘ — o
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T
| Feerea seproe -“Okaaa:“_"““fgqf‘.m"e KPHrepns
BEPHBII OTBeT g MyhKre g €berpg yTBED:}l—i e -_______i'
p—— ReHus y —
i — HKT,
Monyyen oGoconayy, e ® @ W oSocopanko nonyuen 3
Wi eTBynkrey 00— =
HMeeTcs B
| pemeHuH nzpaoe I’-OKaaarenLcmu 4
HKTAa 0 no VTBepy |
— . OAYden HeBepyp, 0‘;3;1:“““ NyHKTA q,
o NeTH3-3a apugymer
~— A uy

Baansl

[ e M 1pu oGocHoB
HmeeTcsa e Pt
PHOe nokazare P €CKOi omrubru
WIH R LT T — —-—
KTa
| npH 000CHOBaHHONM pew @ '
4eCKOM Olmubky,
HJIH

eHHH ny
HKTa ¢
M0yuen nepepmmsiz OTBET H3-3a apudMeTH-

Marecumanrvnniii 6aan 3

Haﬁ}lHTe BCe 3 Ad, 1
HaYyeHn
» IPDH Ka» oM us KOTOpBIX YDaBHeHHe

V8-2x—x7 +2+q=qlx|

HMeeT POBHO OJUH KOpeHB.

Pemenne.

3anuinem HUCXOfHOe YpaBHEHHE B BHe:
V8-2x—x% =a|x|-a-2.

Pemenue atoro YDABHEHHUsT COBMAJAeT € MHOMECTBOM TOUEK INePecevueHns rpadukos
bynxumit f(x)=vV8-2x-x°n g(x)=alx|-a-2.

lpadpux ¢yukuun [(x)=v8-2x-x* — wuacrs okpyxkmoctu (x+1) ry2=9,
yaoBIeTBOpAIONan yeI0BHI0 i > 0 u mpoxoasiasn gepes rouku (-4;0), (0;2v2), (2;0).

Tpabuk (GyHKIUK g(x)=a|x|-a-2 npu Ka)KAOM 3HAYEHHH @ — COBOKYITHOCTH ABYX
MHOJeCTB: g, — 4acTh MPAMOIL y = ax —a — 2 1pu x 20 1 g, — vacTe upsMoit y = —ax —q - 2
npu x < 0.

BameTum, uro BCe NpAMbIE Yy =ax—d= 2 IpOXOAAT uepes yi

Touky B(1;-2), a Bce npAMbE y=-ax—a4- & = Meps Qf o
Touky A(-1;-2). ) ¥
ITpu x > 0 nony4aeM: -4

(ki f(x) n g(x) He UMerT ob1 X

- npu 0 < a < a, rpadukn Oy -
: oo npd KOTOPOM JIyH MPOXOJUT Uepes

TOuek, rje a, — 3HadeHHe d,
mpu a@ = a4y
Touky (2;0), HanpuMep, u
HOH
> apuKH cpymmnﬁ f(x) u g(x) nepeceKaloTCst B O4
npua za, rp

npH a=as;

TOYKe HAallpUMeD,
HALHOP 06pAICBAIIIC. © 2024. HOY JIMO «MIIHMO»
ctpo «HaunowReso e e MUCHMOHHOTO PAIPEUIEHIR npasoofaniatencil we AOnYeRavTeR

§ KOMMEPUECKIX
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PH ay < a < 0 rpadmicn Dynrunt f(x) y 40x) e amesrn ofinms o, Sy BRI ()
npu Koropom n YU apoxoiuur g TRy ( 0 2./2 ) HATIDUMED, upy 4 - Ay
- TIPM @ < ag rpadmkn dymnrany [Cx) u g(x) uopocernurren w opmolh o498,
2:1«2

Ipu mobom suavenun YU npoxopur wepes roury B(1; 2), morromy; da,
as=~-(2v2+2):1=-2-2/3,

Snauur, npu x>0 rpahuru Gynruup flx) u g(x) nepecerakrncn B OAMOR T 1y,
ac(-m;-2-2v2) (2 o).

[pu x < 0 nonyuaem:
SPH a; < a <0 rpadurn Gpyurnui f(x) u g(x) ne umesrr obix “ A
TOUeK, rae a; — suavenme a, n PH KOTOPOM 1y npoxoanrt wepes
Touky (0;2v2), HALPUMeED, DK 4 = a,;
- PM a < a; rpadukn hynkuui f(x) u g(x) nepecexawrca
B OJHOH Touke;
~npu 0 < a < ay rpaduxu byuaxuuit f(x) u g(x) e nmesor obuyx
TOEK, rjae ay — suavenue q, IpH KOTOPOM JIyY NPOXOAUT Yepes
TOYKY (- 4; 0), nanpumep, npu g = ayg;
~ Pu a > a, rpapuku byaxuui f(x) u g(x) nepecexawrca
B OHOH TouKke, Hanpumep, npu a = a,,.

Ilpn  n06om suavenuu aq JY4 npoxoaur uepes toury Af-1; 2), mnoasromy:

ar=—(2v2+2):1=-2-2J3, %:2:3=§.

3HauuT, npu x <0 rpacpukyn byaxkumin f(x) u 8(x) nepecekawrcs B ogHON Touke npu
ae(-w; —2—2ﬁ)u)>§; +rnJ .

Takum obpasom, rpapmkn pyuxuuni f(x) u g(x):
npu a <-2-2vJ2 nepecekaiworcs B JABYX TOYKAX,

~npu a=-2-2V2 nepecekanorca B ofHOM ToUKe,

2
—npu —-2-2J2<a< 3 He IIepecekaloTcs,
2
~ IIpU —<a <2 nepecekaloTcs B OJHONA Touke,

“NPH @ = 2 NepecekaloTes B IBYX TOYKAX.

OrBer: a=-2-2J2: Z<g<2.

wlre
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;-EUJE_HEm U KPUTEPUIK OuEHHBAHHq 3a0a
HWA YACTHK 2

e NSl C‘_’J}'fllma_u_ﬁg KpHTepHA Baaael

O6ocHoBanno nonyyen nép&u
| Sl el
C noMomsio BepHoro Paccyuey
| O HICKOMOTO To11kKo BKmIoye

i‘{_o v
# orper 4

o = 1

eHUSA Nonvann St B i -
A ONYYEHO MHOKECTEO 3HaYeHHI! a, oOTIHYAKIIeeC
HHEM Touykn g = 2 I 3

e . + =

C moMomeio B
epHOoro
Paceyxnenusn NONY4eH MpoOMesKyToK [—2., 2 | MHOKeCTBa 3HAYE-
3

HHH a, BO3MOoykHO,

HJIH

OONYYeH HeBEPHBIN oTBer ya
BLINIOJTHEHAI BCE MIATH pemreny

C MCKJ110 2
UEHHEeM TOYKy g = 5 /WM BKJIIOUEHHeM TOYKH a = 2 2

38 BRIYMCJIMTENbHON OmWMOKH, HO [IPH 5TOM BEpHO |
A

‘ 3anaua BepPHO CB r 1
enena
K HCCIIeJOBAHMIO B3AMM HOr'O DACIIOJIOMKEHHA AYTH OKPYYKHOCTH ‘

H OPAMBIX (AHATHTHYeCKH My rpatuyecku)
—_— T rohabune

| PemmeRHe He ¢ - |
OOTBGE'_CIBiET_HH ONHOMY H3 KpHUTEDHERB, nepevyMucJeHHbIX BhIIIE 0 :

Makxcumaabhbiii 6ara 4

19 | Harnl aBa mHabopa uucen: B nepsoM Habope KaxJoe yucao pasHo 150, a Bo BTOpOM —
Kaxaoe 19uciao pasHo 50. Cpexnee apugmeruyeckoe Bcex umces ABYX HaG0pOB paBHO T8.

a) Kasxxnoe 4ncio nepsoro Ha6opa yMeHbIIMIN Ha HATYypaJbHOoe 4yuciao n. MoxeT J4 cpeJHee
apu(MeTHYeCKoe BCeX 4HCes AByX Hab6OpOB ObITh paBHO T17

6) Kasxzoe uncso nepeoro Habopa yMeHbITMIIM Ha HATYPAJIbHOE YHCA0 m. MoKeT Jiu cpeHee
apadMeTHIeCKOe BceX Yuces ABYX Habopos 6uITH paBHO T0?

B) Kaxxoe uucno ogsoro Habopa yBeJIMUYMJM Ha HATYPaJbHOE YHMCIO K, OJHOBDEMEHHO
YMEHBIIHB Ha k KaKjoe 4ucJo Jpyroro Habopa, MpH YCJOBHM, YTO BCE YHCJA OCTAJINCH
HOJIOXKHUTeIbHBIMH. Kakue 1eJible 3HaUeHHs MOMKET IPHHUMATE cPe/iHee apu(MeTHYeCKoe

BCex yHces ABYX HabopoB?

Pemenne.
a) Jla, Hanpumep, B IIEPBOM Habope 7 uuces, Bo BTopoM — 18 uucen. Torma cpegnee
150-7+50-18
apuMerideckoe Bcex umcel Opiio pasHo ————o——=T8. Eean n=25, ro cpeanee
125-7+50-18 -7
apuMeridecKoe Beex dnces Gyaet papno — o —=TL.

6) IIycTs B mepBoM Habope p IHCeJl, & BO BTOPOM ¢ mcen. Torna manymaese:

150p+50d _7g. 150p + 50d = 78p + 784, orxyaa 18p = 7d.
p+d
TIpexnonoKuM, HYTO KaKA0€ YMCIO TepBOro Habopa yMEHBINWJIU HAa M, U CpefHee
apudmeTHUecKoe BCeX gqucesn crano pasHo T0. IToayunm:

g_l_f)_l);in_)_évjiﬁﬁ:m; 150p — mp + 50d = T0p + 70d,
Pt

oTKyAA (80 . m]p = 20d.

bc;g_o-tﬁﬂll“m”i“bﬁaﬂ oGpazopanies. © 2024, YOy IO «MILHMO
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[13 ]

K

. FARR BE3 NHCBMENNOTO DAYDETe 0
GHARORANE, PACHPOCTRRIENAE 1 HCHOALIONANHE B KOMMEPUECKHL 11005 z Pay A

Er3. TUNOBLIE 3|(3AMEHAU.HOH H HE_BAIiM_A HThy
WIOBbIE ok —

’s :
Suan, wro 18p - 7d, umeem: 80 -20.18 Moayaunu, yro m — He HATYPAIbHOE ncy,
7

o 70.
Buaunt, cpeanee apudmernveckoe BCeX "uMcen AByx maGopos ne mo#eT ObITE paBHO 70

B) Eciivm kamaoe uncnao opnoro HaBopa yResuunTs na nartypasinbHoe Y4C0 k, OMHOBDEMeHy,
YMEHLILIUB ua & KAMA0¢ Yyeso Apyroro uabopa (npy yciaopuu, 4TO BCE UHCJIA OCTaJIncy,
[TOJIOCUTENLHBIMK), TO CpejgHee apupmernyeckoe F peex yucesn asyx Habopoe OYAeT paeno:

p - (150 Hp+{50+8)d k| =k n —49< k<149
pid
(pu k-0 ymensiaem yucna nepsoro wabopa, a npu k<0 — BTOPOro).
Uenonways panencreo 18p = Td, nony4ennoe B nyHkre 6), uMeeM:

18

150 -k +(50+ k). )
o (K L
25 25

7
Cpennee apudpmernueckoe peex uuces F Moxer npMHUMaTh HaTypa/ibHble 3HAYeHUA TOMbK,

1npu J*‘é[ 25h, rpe  heN, YuureiBan, uro -49<k<149, noaydaem, urg
ke {-25; 25; 50; 75; 100; 125}, a FE{G'J"; 89; 100; 111; 122; 133; .

Orser: a) ja; 0) ner; B) 67, 89, 100, 111, 122, 133.

|
e 2

| Conepxanne kpurepns Baaam
ObocHonanno MOJAYHeHBI BEpHbIC OTBETLI B IYHKTAX @, 0 U 8 4

| OBocnoBanno noayuen BEPHLIA OTBET B IIYHKTE 6 M 0BOCHOBAHHO nojiydeH BepHBIH 3
OTBET B IYHKTE 4 UK 0

| OBOCHOBAHHO Oy YeHBI BEPHLIE OTBOTH B NYHKTax a u 6 2

 WJIH

| 0bocHOBANHO OJYYeH BEDPHLIA OTBET B NYHKTe 6

[ Obocuopanno HOJIYYEH BePHBLIT OTBET B NYHKTe d UAH 0 1
Pemenue ne COOTBETCTBYET HH O/IHOMY M3 KPDUTEpUes, nepevYncIeHHbIX Bhllle 0

| Makcumarvubiii 6ann 4

Bapuanr 11
a) Pemmre ypasnenne 2sinx - 3cos(-x)-3-0,
0) Hatipure pee KOpHH HTOr0 ypapHeHUA, NIDUHALIEKALIne OTpe3Ky | 2n; [ :

Pemennue.
) alUIeM UCXo/IHoe YpaBHeHue B BHJE:

2-2co8’x-3cosx-3-0; 2cos’x+3c08x+1=0; (cosx+ 1)(2cosx+1)=0.
2n
3

+ 2N

. - 1
duaunr, cosx=-1, orkypa x - n+2nk, ke, uan Uosxrzhg, OTKyaa x —

= 2n 5
ned, unm x -—T‘--f-2ﬂm, melZ,

) ZU.P-'-I. ;]Ua _.mltlfnlrnnn.arm' ofipasonanues. T 2024, YOV 1110 MILITMy, )

panooh |5 AT



.-Eﬂf —

5 ¥ KPUTEPYI OUEHMBANKYg 3A04
s 1 KPUTERY OlUEHMB Ay, HUIA y
~MAAHUA Yacyy ,

189
OK
npUHANIENKALINE OTpegyy, om. 1M PYAHOCTH or6epem KOPHHU,
IHonyuaem: .2
X, =2, R-3n: _2rt

X;=3p .1 _8n
3 3

Xy =3n, T 10m
3 3
Otset: a) n+2nk, keZ; -2—TE+2rm 7, _2n
3 y Re 4,
. 10n 3
3
3amevanue. Orop KOpHe#t Mmoxer

ObiITh 0BocHOBAH :c 0
& H N1H00bIM APYTUM Criocobom: ¢ noMolilk
rpadHKa, peleHHem JHUHENHBIX HepaBeHCTB U T, 11 =

+2nm, mei.;

8y 2% 9.
3

Cogepma

I HHe KpHTepus Baaam
OGOCHOBAHHO NOJIYYeHbl BEDHBIE OTBEThI B 0B0OMX MYHKTaX 4
060CHOBAHHO MOJIYYeH BepHBIi OTBeT B NYHKTE g 1

HJIH

NOoJaYy4YeHbl HEBEDHBIE OTBETHI U3-34 BRIYHCIHTENBHON OHINOKH, HO npy aTOM HMEETCH
BEPDHAA MOCIeJ0BATE/IBHOCTL BCeX I[IAaroB peileHHA o0OMX NYHKTOB: NYHKTaA 4
M IVHKTA 6

PemeHre He COOTBETCTBYET HU OQHOMY M3 KpHTepHeB, NlepeYuc/IeHHbIX Bhillle 0

Makcumanbubiii 6aan 2

14 B ocuopanum nupamuabl SABCD exuT Tpanerus ABCD c¢ 60abmum ocHoBanuem AD.
HHaFOHaﬂH Tpa}]euHH nepece}{amTCH B TOUKe 0. Toukn MuN — cepejUHBI DOKOBBIX
ctopor AB u CD cooTBeTCTBEHHO. [110CKOCTH (0 MPOXOANT uepe3 Touku M u N napaiienbHo
npamon SO. i

4) JlokascuTe, 4To cevenne nupamuapi SABCD “”"C“""T"IOCT‘IB?OBTE:EJ’:;T;E“;E';3'(‘ .
6) Hafiaure nuomajb cedeHus nupamuael SABCD 110cK0 ’ . B =",

SO - 6, a npamas SO epreHnKy1spHa npsamoint AD.,

Pemenmue.

a) TlyeTs MJIOCKOCTE O MEPE

. BEHHO.
B T , K u L coorBeTCT 'D. 3HAYMT,
oukax P, @ o cpefHsa JIMHUA Tpanenui ABCD, 3Ha4

Orpesox MN —

; v Ju1eJibHa
OH eé ocaopanmio AD. BuauuT, MJIOCKOCTE ¢ :m.panmM{m?l
1 S coxaeT MI0CKOCTh SAD 10 HPAMOT, napad 6p0 AS
npamoi AD u nepe ' \CeKAeT .
MpN 1{3[H bi napaJieabHasd npsamoi SO, IlepﬂmM m?fmmuﬂhl
xo P, 8 6 . DS — B TouKe Q. 3HAUNT, ceveHue!
B Touke P, a pedpo

N, Y KOTOPOTO
SABCD 1o o ABNAETCA MHOTOYT'01bHHK MPQN, Yy
MJI0CKOCTE
BHBI.
papaJijen
CTOPOHLI MN i PQ __u wonaHuer. © 2024, 4OV JIMTO «MILHMO.

80 «HAIHOHANBHOE oo e NHCLMEHHOTO PAIPEILEHHA npasoobaagateselt ne gonyekaercn
qeck X Hedax bt
B KOMMEP

cexaer npaMble SA, SD, BD u AC

F H;.na*reﬂ BC

0 2024, 000 JOBAHNE

W) b
"Hposa e, prenpocTpanenne B HEMod
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. AMBIMH Hepece‘leun

lpamue KQ u PL NapaJIeNnsHE npaMoit SO, MOCKOJIBKY ABNAIOTCH :}p SO, mapaniemay }f;

IIOCKOCTH a1 ¢ MJIOCKOCTAMM BSD n ASC, copepalmuMH npaMy e/IOrPAMM, & 3Hauyy
?

ocKkoeT™ a. CheposatTensto, “eThpéxyronpuuk PQKL — napati ;

) Al
Q= xr- AL I)m

Taxkum 06pasoM, MHOIOYIrOTBHMK MPQN — rpaneunus.

6) llpaman SO NepueHHKyNapua npamoit AD, npamsie PL 1 SO napaﬂn:;INbHH. NIPAMLe
MN w AD napannenbhnl, JHAYMT, oTpesok PL neprneHaAHKy/NsapeH orpeory H Sbine
BhIcOTOI Tpanenun MPQN.

B tpaneuun ABCD:

< MN (rouxu K u L — cepepunn guaronaes BD u AC COOTBETCTBeRRy)

AC B AC 5AC :E )
AO:0C-AD:BC=9:7; 40-2 ac, ar-AC, AL:40==—"3—2—=0
16 2 2
Pacemorpun nuockoers ASC. Tpamsie SO u PL napasie/bHbl, SHAUHT,
16
_Pi-_:_AL :E; PL:ESO:—.
SO A0 9 9 3

[lromans rpanemun MP@N pasna

. 9 16
;}(MN+PQ)'PL=—;:[AD+BC 4 BCJ-PL=~‘Z£-PL=E-?=24-

_.+_
2 2
OTtsert: 6) 24.
Conep:xanue KpuTepusa baaam
. Hveetcs BepHoe nokasatenncTso YTBEPXKIOEHUA NYHKTA ¢ M 000CHOBAHHO MNOJYYeH 3
| BEPHBII OTBET B IYHKTE 0
IMonyuen o6ocHOBAHHBIN OTBET B OyHKTE 0 2

HJIIH

MMEeTCH BepHOEe NOKAIATENBCTBO YTBEPKAEHHA NYHKTA @, M OPH OGOCHOBAHHOM
PellleHNH NYHKTA § Nony4YeH HEBEPHEIN OTBET H3-3a ApHOMeTUYECKOM OIITNBK K

| HMeercs BepHOe JJOKA3aTENBCTBO YTBEPM/ACHHA NYHKTA @, 1
| 1JIH
| mpu  OODOCHOBAHHOM DELIEHMH IYHKTa 0 NONYyYeH HEBEePDHEIH OTEReT
| apudMeTHUeCcKOH OLIHOKH,

UJIH

| 06OCHOBAHHO NOJNYYEH BEPHBI OTBET B OYHKTe 0 ¢ HCHIO/Nb3IOBAHHEM YTBepxAeHUA
IIYHKTA @, IDH 3TOM IIYHKT @ He BbIIOJTHeH

|
H3-38 |

z i e ___-T—-_._"
Pelenue ne COOTBETCTBYET HH OJJHOMY H3 KPUTepHeR, NPHBENEHHLIX BhIle 0
Makcumanvhoi 6ann 3

— — E — B

N 112
15 | Pemure nepasencrso 4% + FET <0.

Pemenue.

[Iycrs t = 4%, Torjia HepaBeHCTBO NPHUMET BHA:

2— _ =T
po 112 o 8204112 o (¢-4)(t-28) ,
t-32 t-32 t-32

orKkypa t<4; 28<t<32.
Ilpun t <4 nmonyuum: 4 <4, orkyaa x<1.

© 2024. 000 +Hoaareascrso «Haumonansuoe obpasosanies. © 2024. HOY IO «MI1 ),

: CHUX NeAnX 0ed DHCEMEHNOr0 PAIpPeLIes 111 5
Konuposanie, pacnpocTpialioniue i Henoas3opaune B KOMMepue PARCOBI e W0l me gopnvekacte s
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S KPVITEPHMA Q'LE-HHE

Mpr 28<t <39
o —= il
Pemexnme cho;nomwm: 28 < 4

Makcumarvnoii 6axa 2

B mioae 2027 roga
IJIaHHDYeTcH BagTh
Yca0BuA ero so3spara TaKOBHI: KPEIHT Ha TDH roaa B pasmepe 1200 toic. pyGae.

~ Kam B AHBADL 10T GyaeT BoapacTarh Ha 10

0
roaa; /o 110 CPABHEHHIO ¢ KOHIIOM TIPeLLIYIIEro

g )
Joﬁ? a1 1O MIOHb Ka’KI0ro roja HeoOXOZHMO BHIILIATHTH OJHMM [JIATEKOM 9ACTh
- 3

- maarexud B 2028 m 2029 rogax 204KEK GHITH paBHLIME;

— k moa0 2030 roga 70Aar 101KeH ObITh BHIIJIAYEH [OJIHOCTBIO.

HasecTHO, uTo naartéx B 2030 roay cocrasur 673,2 Thic. py6ieit. CKoabKO py6.ieit cocTaBUT
naaréx 2028 roaa?

Pemenne.

Iycrs maarexn B 2028 1 2029 rogax COCTABAT IO X ThIC. pyOJed.

B smBape 2028 roga zoar (B Teic. pyGnedl) Gyzer pasen 1320, a B miose
papen 1320 — x. B samBape 2029 roja goar Oyier paBeH 1452 - 1,1x, a B wuione

pasen 1452 — 2,1x. B ausape 2030 roaa joir 6yzer pases 1597,2 - 2,31x.
Ilo yesosuio, x uiomo 2030 roza goar J0/1%eH OBITH BHIILIAYEH [IOTHOCTEIO, 3HAYMT, MI1ATEH

8 2030 rogy ao/KeH ObITE paBeH (1597,2 - 2,31x) ThiC. pyOuies. IMoayuaem:
1597,2-2,31x=673,2; 2,31x=924,

orkyaa x = 400.
Iaaréx B 2028 roay A

Orser: 400 Thic. pybJIei.

oJskeH ObITH paBeH 400 TeiC. pyDaei.

— — .
= 1 |
| Cogep#xaHHE KpHTEpHA B | Bamau {
| Obocropammor P e 2

OBocHOBaHHO MONydeH BepHpLi 0T8T - o |
= B :
MoJenb i
e DRI st — e peyHCTeHHBIX BhITIe 0
ESa—— s ne i
13 KDHTEPHEB, C
eT HY OJHOMY ‘ k.
| Pe_mEH et o Mawxcumarbhbiil 6ann 2
— B - == ) E—
e es
] ———
o 2024, qoy 10 +MUHMO»

AU HE R

JHCBMENHOre pRIPEMIeHNA npasoofranaTened Be Jonyexaerey

yapHOE 06palos

MepHeCKEX LeIax bed

—_— Hauno
TS HagaTeancTno
© 2024. 000 <00 asue B KOM
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i T pUen YA iae
" un CAD. BHCCP :
| 17 I B napassienorpamme ABCD yron BAC nano# Gonpie yran m,:-l ('] an TOIEY D wialipny,
nepecexaer orpeaox BC n rouke L. Ha npojonmenuy crop
rakas Touxa B, uro AE - CE.
a) Jlokakure, UTO AL:AC  AB: BC.
6) Haitaure EL, ecan AC - 21, tg/ BCA 0,4.
Pemenmne.
a) Ilyerh /CAD-u, toran /BAC gu. Hockorwky
‘ ; ' : LAC =,
AL — Guccexrpucn yrian BAC, / BAL /LA ABCD

[TpoTHBONONOIKHBIC  CTOPOHKI fapaIAeaorpaMMa

napaaIeabHbl, CJACJORNTEILHO,
/ALB - / LAD - 2u, ZACD / BAC -~ 2.

[Toanyuaem:

BAL - / DAC ~u, / ALB =~ ZACD =20.

Tpeyrosibiukn ABL un ADC nogaobupt 110 JABYM yraam, OTKYLA caepyer, 4To

AL _AB_AB
AC  AD  BC

[Toayuaem, uro AL:AC AB: BC,
6) B napassenorpamme ABCD umeem
JBCA - /CAD=u n tgu = tg/ BCA 0,4.
Ky ZLAC = / LCA = u., 3Ha"4HUT, AL=LC.

Tpeyronsuuk ALC paBHOOEAPeHHBIA, OCKOJIb
parenpso, ny4 LE — Ounccextpuca

Tpeyronpuuku ALE w CLE paphbi 110 TPEM CTOPOHAM, Ce0

yraa ALC. Buccexrpuca LF papHobejpeHHOro TpeyroibHinKa ALC ABAAETCA €ro MeuaHok

U BBICOTOH, TO ecTh ~ LFC = 90", CF ﬁ:(' 10,5 .

B npAaMoyrojibHOM TpeyroJbHuKe LFC
LF-CF-tg/LCF -10,5iga -10,5-0,4 - 4,2,

B npamoyroanuom Tpeyroanuuke CFE

)
Ll Al ] . \ral 1 [
FE-CF-tg 7/ FCE =10,5{g 2u Zl_-t_g.“{ 10
tg’a
[Toayuaem: LE - LFy FFE-4,2+10 14,2.
Orper: 0) 14,2.

‘ Copepaanue KpuTepun | Banas!
Hmeeres mepuoe JOKABATEILCTRO YTROPAJICHAN NYHIETH & ¥ obocHoBAN O 1oy ] 3
BEPHBLA OTRET B 1y HKCTE O vHeH | '
[Toayuen oBoCHOBAHNLIA OTRET B IYHKTE O I 9

NJIH

HMEeTCH HepHoe JInKalaTeaLeTio YWTHEPIOHW Y HKETR 8, 1n 1npy nﬁrwmm
" 2 HE)

pereHMy nyHETH 0 O T HEBC IR OTIET B in ApUIMeTHeC I ON O M ]
|

CR0EA, (MY e agmre ALeTno ol D et e Gl e s A O L
MILMm,

Ko mpama e, pne o poae T (i qn 8 Benonah R ATHE B BOM MBI T G MGG g i g
LUTUTT
VANTOAGI o e yo Kae
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Oxonuanue maor.

e T ™ S

' Umeercq B —— "Panne x - |

| ePHOE AOKa3ATe Ny erg v P Baaasl

LA BO yTBepx e nus OYEKTE 4. ) I
HKTa a, 1

npu 060CHOBaHHOM Peleny
yeCcKOH OIIubK Y,
HJIH . | |
0DOCHOBaAHHO noJiyyey |
BeDHRIN o |
T
MyHKTA @, IPH 5TOM NYHKT g ge B BET B nynkre 6 ¢ HUCTIONL30BAHUEM YTBEPHAEHUA | |

| L bINONIHeH
. o !
| Perientio He cOOTReTOTBY ST Bl Giiitiy myrmrer e e | & |
—_— ____K_pET_ﬂ)EEB, NPUBEAEHHBIX BhIILIE l_ 0
L e o Maxcumanbmetit 6aan 3
HaliiuTe BCe 3HAYEHHU
A4, Npu Kamx
Q
JpABHEHHe AO0M M3 KOTOPBIX
al
2
(a—x) +4a+1=(2x+1)*-8|x| l
4
MMEET YEThIPE Pa3/IMUHBIX KODHA.
Pemenue. B
X
BB.HH;J_IGM ypaBHeHue (a- .anc)2 +4a+1= o
=(2x +1)° - 8|x| B BHze:
a=—3 -
a’-2ax+x*>+4a+1=4x" +4x+1-8|x|; g
l
2 2 i / 3
a? -2ax-3x* +4a-4x+8|x|=0.

[Ipn x <0 ypaBHeHHe
a’-2ax—-3x* +4a-4x+8|x|=0

[IpUHUMAeT BU/L
a?-2ax-3x*+4a-12x=0;

(a~3x)(a+x)+4(a—3x]=0;

(a—3x)(a+x+4):0.
é % l
[Mosyvuupiueecs ypapHeHNE 3afiaéT Ha IJIOCKOCTH Oxa napy Jaydeit: ayu [, ¢ Havajaom
t JOLLIMH C npsAMoi a = 3x npn x <0, nayd l, ¢ Havasiom B Touke (05 —4),
B Touxe (0; 0), coBnaary q--x—4npn x<0. Jlyun [, u [, nepecexaiorcsa B Touke (~1; ~3).
COBIIAAAIOIITHH C anMOH a_g _9ax— 3x2 +4a _4x+ 8|xl -0 [PHHUMAET -
[Tpu x>0 ypaBHEHHE oH ; )
’ 2_2 ﬂ:; 2, 4a+4x=0; (aﬂ3x)(a+x)+4(a+x) -0; (a+x)(a-3x+4)=0,
= X —oX =ity -
a a paBHeHMe 3afaéT Ha nockoeT Oxa mapy Jyued: ayu ly ¢ Hagaﬂom
[Tonyuusieecs ¥ B anMOﬁ g=—XTpH X2 0, ¥ Jyd l, ¢ HAYAJIOM B TOUKe (0: —4),
B Touke (0; 0), coBnaAaivraT" 3y —4 pu X2 0. Jlyun [y u |, IepeceKaloTcA B TOUKE (15 -1).
tossaomel FRC so;o ypapHeHHA paBHO UMCHY TOUEK lepeceueHUs TPAMOR @ =c
Yucao KopHed HCXOA

% oy B M by
¢ o6pequHEHNEM JYTeN L ii iée e;e
Kasxapiit ua JayIes l, u l; mep

nepecexaeTcs MpH 0330!'
Kasxaplil U3 ayden t2

‘: -
Ilf‘,pﬂf:(!lcai‘,lcﬂ Hpﬂ C § 0 “i“ i )
) 2 o, @ 2024, Yoy o «» ].‘. = "
i H!"l"“"“ﬂb“ﬂ" nﬁpﬂJloft‘;}:[:h.'-l('rumﬂl pai prepNA TpAnoOIAJATEAMN He ADNYCKaeTe R
; ' 4 gx e b
aaMepet KUx nes P

raercd C npamMoit a=¢ B onuoit Touke npu ¢ <0 u mHe

c np#a = c>—-4

Mol a=C B OJHOM TOYKE NPH HH
e ecexaeTci P
H il nep e

wpTeAbe
024. (i} :I'll-lf".rll' o B K
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Er3. TUNOBLIE 3K3AMEHALMORTIET FRTFATTH
JIMYHBIX KO
(lglﬂe,qona'renbﬂo, mpM a>0 u a <-4 pexoguoe ypaBHenue umeeT /1BA Pad i nyqfﬁ?il
pu =0, c=-1, ¢=-3 u ¢=—4 npamasn a=c npoxoguT uepes 0OUIYIO 4
uly, l3nly, lul, lyul, cootBercrBenyo,
Crnenosarensuo, npu a=0,a=-1,g- 3 ua- -4 ucxojHOe ypaBHeHe NMEeT DOBHO Tpy
KOpHSA, a Ip¥ ~4<a<-3, -3<g<-1n -1<a<0 umeer veTbipe PASTHUIHEIX KODHS.
Orser: (-4;-3)u(-3-1)U(-1;-0).
i - Conep:xanue xpurepusn o | B_‘”‘f‘f_
!_Q@anoaanuo NoJIyUueH BepHLIH OTBeT T — - 4_ )
_ S 3
C momMombio BePHOTO PACCY K ACHNSA IIOJIYYeHO MHOKECTBO 3HAYSHHUH @, OTIMUAaomeecH |
OT MCKOMOTI'O TOJLKO BKJIIOYEHUEM ToueK a = 0 u,/unu a = —4 R T
.- . 2
- C nomompro BEpHOTo paccyaeHus monyuen npomeskyTok (—4; 0) MHOXKeCTBA 3HAUE
HHH @, BO3MOXKHO, C BKJIIOUEHMEM I'DAHMYHBIX TOYEK /MM MCKJIIOUEHMeM TOYeK I
a=-3u/umma=-1
| MJIH
NOay4YeH HeBeDHBIH OTBET M3-3a BBIMMCIMTENBHOH OIIMOKM, HO NMPH 3TOM BEPHO
BBINIOJIHEHB] BCE IIATH DEINeHHA e . L
3amaua BEepHO cBeJeHA K HCCAeJ0BAHMI0 B3AHMHOIO pACIIONIOMKEeHHA MNPAMBIX 1
| (AHATHTHYECKH UJIH rpaduyYecKH) - ) —
Pemiﬂ_l'lf_} He COUTBETCTBY?']_'_ HH OJHOMY H3 KDHTEepHEeB, HEDE‘IHCJ’IE_I_'I_HHX BhIIlIE e - __O_
Maxcumansrbiii 6aan .
[ 19 EcTtb Tpu kopoOku: B nepBoii Kopobxe 112 Kamueii, Bo BTopoi — 99, a Tperssa — mycras.

3a oauH xoj 6epyT Mo OZHOMY KaMHIO M3 JIOOBIX ABYX KOPOOOK M KJAAYT B OCTABINYIOCH.
Craesany HEKOTOPOe KOJHUYeCTBO TAKMX XOJAOB.

a) Morno v B nepBoit Kopobke okasaTbea 103 kamusA, Bo Bropoit — 99, a B Tperbeit — 9?7

©) MorJio in B TpeThel KOpoOKe okasarbea 211 xKamuein?

B) Bo BTOpOii KOpoOke okasanoch 4 kamHs. Kakoe Haumbosabllee Ymes0 KaMHEH MOLIO
0Ka3aThCA B TpeTheil KopoOke?

Pemenne.

a) Ilycts 6 pa3 u3 nepBeIX JIBYX KOPOOOK IEPEJIOMUIN KAMHU B Tpetbio. Torna B nepsoit
kopobke oxasaJsock 106 kamueit, Bo Bropoit — 93 kaMHs, a B Tperbeit — 12 kamueil. Beant
nocJie 3Toro 3 pasa NepesodkUThL KAMHU M3 NIEPBOI U TpeTheil KOpoGoK Bo BTOPYIO, TO B [ePBOH
xopobke okaxerca 103 kamus, Bo Bropoit — 99, a B TpeTbeit — 0,

6) Ecsu B Tperbeit kopobke okasasock 211 kamueit, To B nepsoit 1 Bo BTOPOi1 KOpoOKaX
He OCTAJIOCh KAMHeH.

ITycTs B KaKOii-TO MOMEHT B KOPOGKAX OKA3AJIOCH a, b U ¢ KaMHel coorBeTeTBeHHO. TOrAd
[ocJie 0AHOro Xo/1a B KOPOOKax Moo okasarbesa mub6o a — 1, b—1 u ¢ + 2 kamus, au6o a — L
b+2uc-1kamens, uboa+ 2, b—1 1 ¢ — 1 KaMeHb COOTBETCTBEHHO. 3aMeTuM, yTO pa3HOCTD
MEXIy 4YHCIaMM KaMHeH BO BTOPOW M B NIepBOM Kopofkax nmbo He maMeHmsach, JHOO
M3MeHHTack Ha 3. CHavala pasHOCTh YMCe]l KAMHEH BO BTODOH M B NepBOil KOPOOKAX
paBHAnack 13. CneaoBaresbHO, HM B KAKOH MOMEHT OHA He MOIVIA CTATH PABHOMN (. 3HAUKT
B OTHX ABYX KOpoOkax Bcerga pasHoe umcio KamHueit. CiefoBaTesibHO, B TpeTheil kopoOKe
He MorJo okasatrbes 211 xamHed.

© 2024. 000 sHapareascrso sHannouansuoe obpasosannes. © 2024, HOY JITO « MILHMO,
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B) B 11000if Momeny

Paanoery Ha
3k + 13, rae k — nenoe upgy, C.n: MCeN KaMmeit B nepmoit u B0 BTOPOH KOpOOKAX paBOﬁ
xopobke 3k + 17 kamuei. Bnaqnmna're"h’“’s ecu Bo BTopoit KopoOKe 4 KaMHS, TO B PP 5
a B TPeThedl Kopobke He 6o TbIe 21655 T€PBOI Kopobke okasasoch He MEHBIE 2 xamHeH,

TToxaxeM, Kak B Tperhe xq KaMmuei,
ABYX KOPOOOK Nepetoskuny POBKe Morno okasatses 205 kamueit. IIycrs 99 pa3 M3 mepBhIX
! :MHH B Tperhio. Torga B nepsoit Kopobke 0Ka3aI0Ck 13 xaMHeH,
KaMHA U3 TePBOi M TpeTpe PETheit — 198 kamueit. Ecu nocse a10ro 5 pas mepesioHT:
po BTopoit — 10, a B Tpe'rbelili Rgpfgﬁ OK BO BTOpYI0, TO B mIepBoit KopobKe okasxercd 8 xamueii,
— 193, E nepBEIX
JBYX KOPOGOK B TpeTkio, CJIM 10cIe aToro 6 pa3 mepesioXKUTh KAMHH H3 1P

u TO B nepsoit ko i — 4 KaMHA
a B TpeTheit — 205 kammuei;. pobke okaskercs 2 KaMHs, BO BTOPOH ,

Orsert: a) 1a; 6) Her; B) 205,

1

= COJIEpmaHﬂe KDPHTepHs baaast —‘
R e
(Q60CHOBAHHO MOy '
l- __y 1eHEI Eepﬂbli{}TaeTm B IYHKTaxX d, 0 U 6 | 4
- OGOCHOBAHHO TOJIY4eH BEPHBI OTBeT B IYHKTE 8 ¥ 0DOCHOBAHHO MOJydeH BepHBIH 3
OTEET B [IYHKTE a uiu 6
| OBOCHOBAHHO MMOMTYYEHL! BePHBIE OTBETHL B OVHKTAX QK 6 2

| 581851 |

00OCHOBAHHO [TOJIYUEH BEPHKIH OTBET B NYHKTE 8

' ObocHOBAHHO MOJIYUEH BEpPHBIN OTBET B MYHKTE @ unu §

| Pemenue He COOTBETCTBYET HU OJTHOMY H3 KpDHTEDHEB, NepedHcIeHHbIX BBIIIE

I Maxcumansvhbiii 6aan

— - = |

Bapuant 17

a) Pemure ypasuerue logs (4x®)+3loge;(8x)=1.

6) HajtiiuTe BCe KOPHM 3TOr0 ypaBHEeHUs, IPHHAJIEKAIHNE OTPe3Ky [0,15; 1,5].

Pemenue.

a) TIpeoGpasyem ypaBHEHHE: log3 (4x*)+3logy,s(8x)-1=0;
(2+210g2x}2—3(3+log2x)—1=0:

4log2 x +5logy x-6=0; (log, x +2)(4log, x-3)=0,

-2, orkysa x=0,25 unu log, x=0,75, orxyna x=V8 .

3Hayur, log, x =
|

6) 821  cresosarensio, 8>[§J’ orkyaa ¥Y8>15. 3maunr, xopemn x=Y8
16’

He npunamescut orpesky [0,15; 1,51

0,15<0,25<1,5, 3Ha4uUT, KOPeHb X —(,25 NpHHAJIEHUT OTPE3KY [0,15; 1,5].

Otper: a) 0,25; V8 ;
6) 0,25.

_________._-————_'_7' _— —
— I oGpasosnuues. D 2024, OV QN0 «MILHMO.
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£r3. TUNOBLIE oK3AMEHALY Hiiy
e
= . Baaam
Coxepxanue KpHTEPHA I,
O6ocrOBaHHO noJ1y4eHbl BEDHBIE OTBETHI B obonx TYHKTaX __._'___._'_—._._._._._____________‘__

O60CHOBAHHO MO1y4YeH BePHbI OTBET B MYHKTE d

HJIN MeeTCH | 1
noTy49eHbl HeBepHBbIe OTBeThl U3-3a BEIYHCIHTEIbHOH OITHOKH, HO mpH 2TOM a

' Ta 4
pepHAs M[OCJ1€J0BATEIbHOCTh BCeX MIArOB pelIeHHs 0Bboux TYHKTOB: OyHK

B NyHKTa 0 - il
e s | =
Pemenne He COOTBETCTBYET HH OJJHOMY M3 KpHTEpHeB, nepeancaeHHEBIX BHITIE _
| Maxcumaabhbill 6aan 2
SABCD oTHOCHTCA K BoxoBoMy

CtopoHa OCHOBaHH#A MPaBHIbHOH YeTHIPEXyroJbHOK mHpaMHJbI
pebpy Kak 1: V2 . Yepes pepmuny D npopejeHa MJI0CKOCTb o,
pe6py SB u mepecekawlasi ero B TO9Ke M.

neprneHAMKYIAPHAA GOKOBOMy

a) Jloxasmure, uto M — cepenuHa SB.
6) HaiiauTe paccTofAHMe Mexay NPpAMBIMH AC u DM,
paBHa 643 .

ecqM BBICOTA IHPaMHIN

Pemenne.

amuasl SABCD. Yeped TOYKY D mpoBenem

a) Ilycte O — mOeHTD OCHOBAaHHA MHD
BD, noaToMy IO TeopeMe

NpAMYIO M, NapajjelbHyIo mpawmoit AC. IIpsamaa m nepnesAKYJIAPHA
0 TPEX MepHeHAMKYJIApax NpAMas m nepneHJuKy/IApHA BS.

B tpeyroasauke DBS onycTuM BBICOTY DM ma ctropony BS. Toraa mjaoCKOCTS,
npoxoaAmas depe3 npsmele m ® DM — 5TO HCKOMAad OJI0CKOCThL L, TAK KaK OHa
nepHeEAMKYAsApHA IpAMOH BS 10 IPU3HAKY nepueHJAKYIAPHOCTH OpsAMOH H MJIOCKOCTH.

0B603HAYMM TOUKM IlepecedeHHs IPAMOH /M ¢ NPAMBIMHA AB n BC coOoTBeTCTBEHHO
K un Q.

Iycrs npsamas KM nepecexaer pebpo SA B TOUKe L, a npsiMas MO nepecekaet pe6po SC
8 Touxe T. YerpipéxyronsHUK DLMT — HCcKOMOE CedeHue.

Mycrs AB = x, BS =xv2, Toraa AC = BD = x2. Tpeyronsaux BSD — paBHOCTOPOHHHH,
noatroMy Beicota DM sABIAETCA B HEM TaKiKe U MeuaHoi, noaromy M — cepexuna SB.

K

6) ObosHaunM P TOYKy nepecedeHHs BeICOThI SO mMUpaMuIbI SABCD ¢ naockocTbio (-
Touxa P neskuT B miockocTu SBD, Tak Kak npamas SO COmep:KHUTCA B 3TOH [1TOCKOCTH.

2024, 000 «Hagatenserso sHannowanbuoe obpasosanues. O 2024, HOY A0 «MILHMO. o

Konuposanme, pacnpocTpanene ¥ HEMONL30BAHKE B KOMMEPUECKHX nenax 663 NHCLMEHHOTO PAIPEWICHUA NPARCOOAAATE 1ol we qony cnaeTes



ft

i

EH“Q n KPUTEPUIK OUEHK

B
9 S apy
“‘*—-—-._.________‘___ Wi LIACTM 2 197
B Tpeyronbuugke OPD T — =
OF Ha CTOPOHY PP, H3 BEDIHHHM 0 o
[Ipamas AC TepIer g YcTum nepnengukynap
OE, moatomy OF Y1Aprg Iockocp
ABNsercy 1 OPD, B xoropoit nesur
CKPEIUNBAIOINMXCS sy O0unm  pepy
BIX AC 4 D eHAMKynspom pas M
Tpeyronbank BSD ;
ABJNsercy PaBHOCTO E
0
MD=S80=6v3. Oreyq POREMM, - moaToMy 4
el Nonyyaeym 1
9 s »  HTO PO:—'SO:2J§, [] b
PD=2MD=43, 0p-50 __ @ B
Vg e
Haiiném Boicory O
TPeyronsuuka pop.
0E-PO-0D _2.3.6
PD 43
OrseT: 6) 3.
|  Come e ———— -
e “OfepxaHie kpurepus Baaasi
Wmeetcst BepHoe nokasar )
- EIBLCTBO yTBEp:K e
BEDHBI1 OTBET B nyHKTe § PKACHUA NYHKTA ¢ M 0BOCHOBAHHO MOTYYeH 3
| ._ — e
IToryuer obocHoBanHbII oTReT B OYHKTe 0
| WA
2
| IMEETCA BEePHOE JOKA3ATeNbCTREO YTBEDM/IEHUA NYHKTA d, M NOpH 0BGOCHOBAHHOM
| PEIIEHHMH TYHKTA 0 N0Jy4eH HeBepHbIA OTBeT 13-3a apudMeTHYecKoH OmMuOKH
HMeeTcs BepHOe 10KA3ATENLCTBO yTBePIKCHUA NVHKTa 4,
MU
Ipu 000CHOBAHHOM PEINeHUM NYHKTA § NOJAY4YeH HeBepHEIH OTBeT M3-3a apH(pMeTH- [
9eCKOH OIIHOKH, i 1 5
| LI |
| 000CHOBAHHO MOJYYeH BEPHBIH OTBET B NYHKTE § ¢ MCIOJNb30BAHWEM YTBEDHKACHUA [ -
| IYHKTA @, IIDY 3TOM NYHKT @ He BBINOITHeH | !
| PemmienHe He cOOTBETCTBYET HI OJ{HOMY M3 KPHTEPHER, [IPHBEEHHBIX BhIllle | 0

Maxcumaabhbiii 6aan |

w
| S -

vx+4(8_32'rz)<0
Pemure nepasencrso el s

Pemenue.

vx+4
: TKY o B0 ——— > () paBHOCHJIBLHO
241 0 eqoBATENIBHO, HEPABEHCTBO - p
32"‘“2 =90, orKkyaa 8-3 <0. Cnen 47 1_3

JaHHOMY.,

.1'153
x:"'_ £]

3Hauur, x =—4 HWIH { ' orkyaa x>1+log 3.

Orper: | 4 } u( log, 12;+ ).

—

an24., 10V MITHMO
i Y , oOpaIoBAHHEs. & ap24, MOV JITIO « { i N "
jo ¢« HAILHOHAILHOE abg HHOMO paspeieiins npasoohiaiarteaeiy

1 m.“u-".l"[‘t
- n

g, Of M «H:

1]
A RO BIH
[ e M neno

-

ChMEe He qonye KACTE R
KOMMOPUBCKITX He1Ax Ge3 THCD ¢
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— T T
T Banan |
Conepxanme xpurepus I ool
b _ onepxa - :
O6ocHOBARHO NOMYYeH BepHIH OTBeT - ]
657 il e -4
0OGocROBARHO MOMYHeH OTBEET, OTIHYAIOMKTiCA OT BEPHOTO HCKIK0YeHHeM TOUKH —4,
s eTcA 1
MOIYYeH HEBEPHLIN OTBET H3-3a BRIMMCAMTENLHOH OMMGKM, HO NPH ITOM HMe
BEpHASA MOCNE/10BATENLHOCTD BCEX [IATOB PeIIeHns s e
- 0
Pemerne ue cooTeTcTBYeT Hu 0iHOMY M3 KpHTEpHEB, MTepPEUHCIeHHBIX BhIIIE
_ o | Marxcumaabhbtii 6arn 2

15 miona 2025 ropa Cepreit Jauunosnu mianupyer B3ATH KPeAUT B GaHKe Ha 4 roga
B pa3Mepe 1eJ10ro YMcja MHJJIMOHOB pybeil, YciI0BUs ero BO3BpPaTa TAKOBEI:

~ B AHBape KaXJOro roja AeMCTBHA KpeauTa JOAT yBeiuuuBaeTca Ha 15 % oT cymwmu
A0JIra HA KOHEN NPeALIAYIIEro roja;

~ B IIepHOJA ¢ (peBpasA No HIOHL B KaXXAbli 13 2026 u 2027 rogoB Heo6XOAMMO BBIIJIATHTS
TOJIBKO HAYHCJEHHbIE B AHBApEe MPONEHTHI [0 KPEAUTY;

~ B IIEPHOZA ¢ (eBpaJIs 10 MIOHD B Kax bl ua 2028 u 2029 rofoB BHINJIAYNBAIOTCH PaBHbIe
CYMMBI, NPHYEM HOCJAEAHMI NJIATEK AOMKEH MOACHTH AOJT M0 KPEAUTY MOJHOCTHIO.

Hadinure nanmenbmuii pasMep KpeauTa, P KOTOPOM obinad cyMMa BBIILJIAT 110 KDeAuTy

npeBbICHT 12 MuH py6eii.

Pemenne.

ITyers cymma kpegura pasra S Mum pyOsieii, a BBIIIATEL ¢ eBpasa IO MIOHL B 2028
# 2029 rogax cocTaBIAIOT 0O X MJIH py6aeii. B mione 2026 u 2027 rogos mosr nepej 6aHKOM
He MEHAETCH, a eKerofHble BHIILIATH cocTaBaAwT 1o 0,158 muH pybaeit — Bcero 0,3S
3a JABa roja.

B 2028 roxy aoar (8 MaH py6ieit) cocTaBur:
uioHA. B 2029 ropy goar (8 mam py6isei)
n 1,15(1,158 — x) — x Ha KoHel HIOHA.

IMocnenumit nnatésx AOMIKEH IOracHUThH JAOAT 10 K
1,15(1,158 — x) — x = 0, orkyxa . 5995

—_—

860 °

1,158 na xonen siuBapa u (1,158 — X) Ha KOHeIl
cocraBuT: 1,15(1,158 — x) Ha KOHel| sHBapd

penuTy IIOJIHOCTBIO, MmoaTOMY

d BCE BBINJIATHI IO KPEIAHTY PABHEI

0,35+2x=0,35+ 2235 _ 3208

430 215
2580 _277
IT >12, otrkyga 8> —=7=2""_
0 YCJIOBHIO v, 329 329

Paamep kpeguTa — 1e/10e YUCI0 MUJLTHOHOB pyouneit, suaunr,

HAUMEHBININI pasmep KpeanTa
S =8 man pybueit.

OtBer: 8 Myt py6ueii.

5 Conep:xanue kputepusn

S - — Banas
O6ocHOBAHHO MOJIyUeH BepPHEIii OTBET T ?

| Bepno nocrpoena maremaTuvueckas Mojenb - } 1
Pemenne He cOOTBETCTBYET HM OJJHOMY U3 KPHTEDHEB, HEePEeUHCIeHHBIX BhIe _ 0

|

Makeuman bHBI (g 4

ts

Konuposawse, pacupocrpanesse s Mcnoasionainne B KOMMepUecKUX OeaAX fea nnckMennoro
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OKpPYIKHOCTE
; C ueHTpo
M B
uKa AB TO
Hmc& Cu nepecekaey emq:e C kacaercs runorenyast AB IpAMOYTOIBHOTO TPEYroab.
Br‘o.r?:bl, - YEABEHOM W BEDIHPIT‘ETH AC u BC B touxax E u F. Touka D — ocHOBaHHE
y HHKH BCD y ACD. bl C. I m J — uentpn okpyskHOCTEl, BOXCAHHBLIX B TPe-

a) lloka
) floxasxurre, wro I 4y g nesxar
6) Haitnure pa Ha oTpeaxe EF.

CCTOsIHHNe
OT Touku C go npsavoii IJ, ecau AC = 15, BC = 20.
Pemenne, »

a) OKpykHocTH
C LeH
B TOUKY KacaHUs, nepmney TPom C xacaerca AB B touke D, TaK KaK pajuyc, IPOBeEHHBIH
AUKYIApeH kacaresbhoit. Orpesku CF, CD u CE paBHBI KAk pafuychl,

[IO3TOMY  TPEYroibHu
ZCFE = ZCEF =45° , K CFE — npamoyroapHblii M paBHOGeADeHHEIH, 3HATHT,

B pasnobGeapernom tpeyronsauke CFD npoeejiéM GUCCEKTPUCY M3 BEPIIHHEI C. OBo3HAYHM
ueped I, eé TOUKY nepeceueHus ¢ xopaoii EF.

Tpeyronsauku CFI; 1 CDI; paBHSI 110 IBYM CTOPOHAM M YLy MEXAY HuMH. ClieloBaTeIbHO,
/CDI, = Z/CFI, =45°.

Orciona moaydaem, 9ro £ DB = ZBDC - ZCDI, =90°-45°=45°.

Taxum 00pa3oM, B TPEyTrOJbHHKE BCD Touka I, JeskHT Ha llepecedeHHH DHCCEKTPHC YIJIOB
C u D, to ects I; — LEHTP OKPYHOCTH, BIUCAaHHON B TpeyroabHUK BCD, noaromy ToukH I
n [, copnajamor. 3pauuT, TOUKa [ JEXHT Ha OTpe3ke EF.

AHAJIOrHYHO [0KAa3BIBACTCS, UTO TOUKA J nexuT Ha orpeske EF.

6) W3 TpeyroapHHKA ABC no Teopeme IIndaropa HaXoAuM, 4TO

AB=JACZ+BC? =V3% .52 +4°.5* =25.

BC-AC CD-AB _BC-AC 15-20
Tak Kak Sipc -:——?——=—-—2'—,TO CD = T -12.
CE:CFr:CD:IE.

CEF paxomum, uro EF =12V2 .
1J u EF coBnajawor, TO pacCTOAHHUE OT TOYKH C po npsamoit IJ paBHO

Takum 00pas3oM,
M3 TpeyrolbHUKA
Tarx kak OpsaMbIE

BBICOTE paﬂHOﬁ-@ﬂpEHHOI'O [IPAMOYTOJBHOrO0 TPeyroJbHUKA CEF, npoBeéHHOH M3 BePIINHBI

1 5
C, To ecThb EEFZS‘-Q .

Orser: 6) 6v2 .

L, GO0 +HigarenseTnd sHRUNORARLOR GApRIO TR S 2024, UOY [0 «MIIHMO»
J_I-JI“!: 1| 1”'”0.':‘!-‘:)]]““]"3 n KU.\!:.IL'[J-iECI‘:HK nenax Goa NECLMOHNOMD PAIPCIICHHA |]pﬂ-n00°.‘:n:l“Tl‘ﬂl'n He ADUVEKASTCH
- [...rwl;mi"ljml!l;
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Oxonvanue maby,

— " | e |
Conepxanne kpuTepua e

Hmeerca BepHOe jgokasaTenserso VTBEp)K/CHNA MYHKTA @ ¥ 0GOCHOBAHHO HOJNYHEH 3 .
BepPHEII OTBET B IYHKTE 6 |
— e — & |

— — |

IMonyuen oGocHOBAHHBLE OTBET B NyHKTe 0 . "

HJTH
HMEeTCH BEePHOe NOKA3ATeLCTBO YTBep:KAeHNA IYHKTA @, M TMpH 000CHOBAHHOM
PELIeHUH MYHKTA 0 MONYyYeH HeBepHLIH oTBeT Ha-3a apu(pMeTHIECKOM omHbKH

HMmeeTcs BepHOE JOKAJATENBCTBO YTBEPIKACHUA IYHKTA @, 1
HJIHA

npu 000CHOBAHHOM DeIeHHMH NYHKTA 0 moJyueH HeBepHbIH OTBET M3-3a apupMerH-
vyecKoll omubKy,

HJIH

00OCHOBAHHO MOJIYYeH BEPHHIl OTBeT B myHKTe 6 ¢ HCIOIb3OBAHMEM YTBEPXKIEeHHA
NYHKTA @, [IPY OTOM NYHKT ¢ He BhINOJHEH

Pemrenite ne coorseTcTBYeT HM 0HOMY M3 KPUTEDHEB, TIPUBEAEHHBIX BBIIIE 0

Makcumanvnbiii 6ain [ 3

) x
Haiinure Bce 3HaueHMs a, NpU KaKAOM M3 KOTOPhIX ofa ypaBHEHUSA a+E=|x1

u av2+x=v2avV2x-x>+12 uMeT POBHO MO 2 pPA3IWUYHBIX KODHH, M CTPOrO MEXKIy
KODHAMH Ka’KI0r0 U3 YPABHEHUH JIEKUT KOpeHb JPYroro ypaBHeHHS.

Pemenne.
N3oBpasum Ha IJIOCKOCTH € KOOPIUHATAMM (X; @) MHOXECTBO PeleHUii IepBoro YPaBHEHHA.

x 3x
IIpu x>0 nmosyyaem a=§, anpu x <0 moayuaem a=-—,

al

Y

Boseesém BTOpoe ypaBHeHHe B KBajpar:

202 +2axv2 +x* =2aV2x-x* +12, (a2 +x2 -6,
av2 +x=0; lavZ +x>0.

Jdra cucrema 3agaéT AYTy OKPYKHOCTH HA [JIOCKOCTH ¢ KOODAWHATAMMU (x; @) c menTpoM
B HayaJjle KOOPAMHAT U pagnycom V6 . KoopAMHaTh! KOHIOB AyTH OKDPYKHOCTH HaljigM, pelunB
CHCTEMY G
a“+x° =6,
av2+x=0.

Monyuaem x=2,a=-v2 u x=-2,a="2.

© 2024, 000 «Manarenscteo «Hamuonansnoe ofpazosannes. © 2024. OV 110 «MI[1 Q.

Konuponanye, pacnpoct paleiue W HCNHoALI0BARHE B KOMMEPHECKHE HeTAX 683 nueaMeRIOro PAIPemenin npimong TARTE el 1y
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YPaBHeHUeM: 1 3TOM fyry OKPY3XHOCTH U MHOKECTBA, 3aJaBAEMOT0 ITePBLIM
a’+x? = 6,
avZ+x>q
x=2a, ’ OTKyja I:Q—@.a:_@-
x 20, b J5’
a?+x? = 6,
av2+ x>0,
_ 2a
x—~-§—, OTKyaa x=-2\rg’a=3‘/€
x<0, Vi3 ___ﬂ-g .

H3zo6pasum
p PEIIeHUA 0Goux ypasrenuii Ha IJIOCKOCTH, VYUTBIBASA, YTO \/g <2<3 /% :

Tlepsoe ypasHerye uMeeT 1Ba KOpHs npu a >0, a BTOPOe ypaBHEHMe MMeeT JBa KOPHS

npu V2 <a <6 . Onu uepeayiores npu 2 < g < :31%,2

_ 36
Otser: | V2;—— |.
J13
Conepxanue Kpurepus Ba;
0O60cHOBAHHO MOJYYEH BEPHBIH OTBET p e
| C HOMOI1LBIO BEPHOTO pacCY K IeHUA [10JIYYeHO MHOJKECTBO 3HAYCHUI @, OTJIMYAIOLIeecH | _3 ]
|
OT MCKOMOTO TOJIBLKO MCKJIIOUEHNEM TOUKH @ = /2 MM BK/IIOYeHHeM TouKy g — SY0 |
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V3
376
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V13
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| nosyueH HepepHBIH OTBET H3°3a BRITHCIMTENBHON OomMGKw,
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OKxoHYAHUEC Maly,

Conepxanue Kpurepusn Baainr
3amaua cmefeHa K MCCJAENOBAHHIO B3AMMHOIO Pacnosoxkennss ayru OKPYHKHOCTH 1
x
H MHOXeCTBA pelleHHH YPABHEHHUA a+E = ||
S P
Pemenue He cooTBeTCTBYET HH OJJHOMY M3 KDHTEDHes, MepeyncreHHbIX BhILIE 0
Maxcumanbibtit 6ann

Tpéxauaunoe uncmo, menpinee 910, mogenMIN Ha cymMmmy ero P ¥ NOJAYYMIH HATYDPABHOe
umMCcso n.

a) MoxeT a1 n paBHsSThCH 687
6) MoxeT sin n paBHATHCH 867
B) Kaxoe HauGonbinee snavenie MOXKET IPHHUMATE M, ecl¥ Bee NUA(PLI HeHY/IeBbie?

Pemenwue.
Ilycrs rano tpéxasnaunoe umcio abc u abc=n(a+b+c).

a) Mosker, Hanpumep, _£2_ =68
6+1+2

6) IIycTe gaHO Tpéx3HAYHOE UMCI0 abe = 86(a+b+c). Torga

100g¢+10b+c
a+b+e
76b+85¢c=14a.

86 =

3HauuT, ¢ yétHo. Ho ecan ¢>2, to a> >10, uro HeBO3MOKHO, moaTomy C¢=0.

M3 pasencrsa 14a =76b nonyuum, 4to a genurcs Ha 19. IIporusopeune.
B) ITomy4yum onesry ans n:

100a+10b+¢ 994 +9b
n=———#——=1+——<
a+b+c a+b+c
99a + 9b 9a+9b+9 90a-9
<1+— =1+ + S
a+b+1 a+b+1 a+b+1
~104+202¢-9 15,902-9 _,,,902+180 189 _
a+b+1 a+2 a+2 a+2
100122 c100- 182 5.
a+2 11

1) Eciu n =82, 10 18a=72b+8lc, otkyaa 2a=8b+9c. Yneno ¢ uérno, snaunr, ¢>2.

Ho rorgma aubo b =0, nubo a > 9. [IporuBopeune.
, 71-2+80
2)Ecaun=81,10 192 =71b+80c. Torna b=c=1: unaue a > — % >10. Ho ypagreHue

19a =151 e umeer ueasix pemennii. [IporuBopeune.
3) Ecan n =80, to 20a=70b+79¢c, oTkyna c kparro 10. IIporuBopeuse,

4) 11 79 il 79
umMep paaA n=79: ———=179.
) Tlp T+1+1
Orger: a) aa, 6) Hert, B) 79.
] 202_1< 000 «Hagatenserno sHannonansroe obpasosanuer. © 2024, HOV IO «MI[11M0),
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203

Banxasl

YUeH nepy

OTBET B NYHKTE a niy §

- ObocHoBaNKO noay
HJIH

._ obocHoBanRO noayvyen BeDHKI

1
1K BepHBIe OTReTH BHOYHKTAaX au 6

OTBET B IyHKTe 6

ObocHoBanHo o y

HEeH BePHBI oTReT B NYHKTE d uau §
Pemenne ne COOTBeTCTRY

P_T Elliommnty H3 KpUTEpHeB, NepeYyrcJAeHHBIX BhIIIe

[== ]

. . Maxcumanvubiii 6ana

Bapuant 21

a) Pewure ypaBrenue Zsina(rca«x):—;‘cos(x——sij.
2

Tn

-
r

0) Haitaure sce kopuu aroro VPaBHEHHsA, IPDUHA/JIeKAIIMe OTPe3KY {-

Pemenue,

a) 3anuIueM HCXOJHOe YDABHEHHE B BUJE:
: 1.
-2sin® x =-—sinx;
2
3 z e et sl 1)=
4sin” x—sinx=0; sinx-(4sinx-1)=0,
3Hauur, sinx =0, orkyza x=nk, kel;

1 T oM -
HJIM sinx =—, OTKYJAa X = 6 +2nn, neZ, umu x 1‘6—+21’Em, mei;

.

2

n = on
s OTRYAA X +2np, peZ, nam x= F+2ﬂ:!, leZ,

1

M 8inx =—-
WM Sir 9 5
6) C 1oMouibio YUCJIOBOH OKPY#HHOCTH 0TOEepéM Kopuwu,

omn
pMHAUIeHKAIAE OTPE3KY [_?; .___],

om

2]'

e

2
[Toayuum
Tn ‘ t  19n -
=TT B
in pe 3n;
X, 9 9 WLV
br . 1Tn
o2 03 6
iz 000 HManarenserso «Hanuonansnoe ofpasosamies. © 2024, HOY JITI0 «MITHMO.
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5
Oteer: a) nk, keZ; §+2Im, nez; -6—n+2“ms meZz,;

_g+2;1;p, pez; —%T—[—+2Tf£, leZ,

6) —&;—Bm —EE.
6

3ameyarue. Ot6op KopHeit MoKeT GbITh 000CHOBAH H JTI06BIM ApYyram Ccnoco6oM: ¢ NMOMOILiy
rpaHKa, pelieHHeM JIMHeHBLIX HepaBeHCTB U T. IN.

[ - ' Baxam

_| Conepxanne kpuTepusn - FRES| Bt g
S S —— 5

r()ﬁocuonanuo NOJaYyUeHbl BepHbIE OTBEThI B 060MX MYHKTax o

| O60cHOBaHHO MOAYYEH BEPHLI OTBET B NYHKTe a, 1 I

HJIN

| mony4eHs HEBEPHBbIE OTBETHI H3-3a BBIYHCIHTEIbHON OIMOKH, HO IIPY 3TOM HMeeTCH

| BEPHAA MOCNEA0BATENBHOCTE BCEX LIArOB pellleHMs OBOMX NYHKTOB: NYHKTa d ;

|_H NyHKTAa 0 s |

| Pemenue ne COOTBETCTBYET HHU OMHOMY H3 KpHTEepPHeRB, [IepeYHCc/IeHHBIX Bbl_ll'f’f_ 0_ ]

| Maxcumansvusiit 6aan 2

14 B npaBuabHOI TpeyroasHoit nupamuse SABC cropona ocHoBauust AB pasHa 16, Bbicota SH
paBHa 10. Touka K — cepeauna 6oxosoro pe6pa SA. ILtockocTs, napaJujiesibHas MJI0CKOCTH
ABC, npoxoaut 4epes Touky K u nepecekaer peébpa SB u SC B Toukax @ u P cOOTBeTCTBEHHO.

a) [lokax<uTe, 4TO IUIOLIAAbL YeTHIPEXYTOIbHUKA BCPQ cocraBaser 4 TUromazu Tpe-

yroasHuka SBC.
6) Haiinure 06b6éM nupamuas: KBCPQ.

Pemenue.

a) Ilpamaa KQ nexur B maockoctn KQP, rnapaJiyiesibHOM S
mockoctu ABC. CnenoBatensHo, npameie KQ u AB He HMeIoT
0DIIMX TOYEK, a OCKOJBKY 3TH NpAMEBIE JIEKAT B OOHOH M TOH Ke K
miockocTy SAB, oun mapannenesusl. Torga mo Teopeme Paseca C
TOYKa § — cepeauHa pebpa SB. AHAJIOrMYHO TOYKa P — cepennHa A
pebpa SC. Takum obpa3om, oTpesok QP — CPeHAA JIMHUSA
Tpeyrosbauka SBC. Orciofia cieayer, uTo miomais TPeyToJIbHHKA
SQP cocraBaseT 4eTBepPTh MJIOMIALN TPEYTOJbHUKA SBC, a torna

nnomaabk 4deroipéxyroabuuka BCPQ cocrasnger -:i 101 A 41
4

TpeyroasHuka SBC.
6) Ilycts orpesox KD — Bricora nupamuasl KABC. Ilpameie SH u KD napaJijieJbHbl,

a Touka K — cepeauna orpeska SA, 3HauuT, oTpesok KD sBiasercs cpeaHel JMHUEH
Tpeyronbauka ASH u KD = §2E .
O06bém nupamuasr SABC paBeH %-SH -—4—3-AB‘2 = §~10-162 = __‘643\4:’5. O0beéM nupamunbl
KABC pagpen lgi_::i.AB‘* =M— .
3 2 4 3
- © 2024, 000 «Hagatrenscreo «Haunoransnoe ofpazosanmnes, © 2024, YOV ,-'llll\_-i\uunm.
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g (I pacHpoeTpanenue i HCHoaRI0

Hug 5 )
A ey,

205
SHAYUT, 06BEM 1y - _
paMHnLI K
SBC 640v3 3203 J3
Ilupamuns: KSBe KBCpg panen N o - =—_32?; i)
HMelo
Jo IJI0CKOoCTH SBC, HYCTB S, — - o 05'113”0 BhICOTY, PaBHYI0 paccToAHuo h oT Toukn K
a
BCPQ paBHa '_f_l‘ . a5 Tpeyrop bHUka SBC, torpa naomazs HeTbIPEXYrobHAKA
O6Bém OMpaMu gy KSBC paney Sih 3203
Sih=32043 . “3“ - C apyroit CTODOHBI, OH paBeH N OTKYa
OBbem mipamy KBCPQ pagey 1,38 s 73
Otser: 6) 8043 .
- Coepmanus wpurepun ) =
—__'_'“—_“——-'———————___E'Eﬂ?ﬂ‘_ B Baama |
| HMEETEH BEPHOe nokasatenpergg YTBEPMkAeHUs nynkTa @, 1 0BocHOBaRKEO MOTyweH 3 |
BEPHBIN OTBET B yRKTE § f
e O s o S
Honyuer obochobanmbi; OTBET B IyuKTe § 2 |
HIIH

YTBEDKIeHU OYHKTA ¢, ¥ OPH oBOCHOBAHHOM |
| PellIeHUH NYHKTA 0§ HOJIyYeH HeBepHEI i} OTBET H3-3a APH(METHYeCKOT OIIHDK K |
—~ — "TCDHLIA oTBeT u3-3a aph

CTBO YTBePIKACHUA MyHKTa a, 1
' LI
UpH  OBOCHOBAHHOM permeHun NYHKTa 6 1OJYy4eH HeBepHbIt oTBeT w3-3a |
| apudMeTHUeCKON omnbKu,
| WK | |
| 00OCHOBAHHO IMONYYEH BepPHBIi OTBET B IYHKTE 0 C MCIONBb30BAHMEM YTBepKACHUS |
 IYHKTA @, IPK 3TOM OYHKT d He BHITIOJIHeH . =
Pemenue ue coorsetcTByeT HM OfHOMY M3 KDHUTEDHEE, NEPETHCNCHARX BRIDe il o j
|

Marxecumansnviii 6ann | 3 J
e — = —_ — ERE—

2 x e X
Pemure mepasencrso (47-5-2%) -20(4"-5-2")<96.

Pemenne.
Iycrs ¢ = 2%, Torja HEPaBeHCTBO PUMET BHJL:
(£2-5t)'-20(¢*~5¢)-96<0; (£*-5t-24)(*-5t+4)<0;
(1+3)(1-8)(t-1)(t-4)<0,

OTKyna -3<t<1;4<t<8. L
Ilpu -3 <t <1 nonyunm —3<2*<1, OTK}’,ILﬂ{x —< :
Tpu 4 < ¢t <8 monyuum 4 < 2¥ <8, otkyaa 2<¥ =9

. x<0;2<x53.
Pewenue ncxonHoro Hepasencrsa: x <05

Orger: (—; 0]; [2; 3]

——— 024, HOY JII0 «<MLIHMO. SIS
oRAHHEr. =

- HauuoHabHOE 00pAS CHMEHHOTD PAFPEIeHIA nparoobaanateey o

i : fea nice?

AATEALCTH qecKHX 1eJAAX

O 2024, 000 «Magsrenscrso dHalEr
He B

AONYeKaeTey
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Cop;ep:-xaﬂue KPHUTepHA L szl
e o _ o e S s
OGOCHOBaHHO MOJYUeH BePHLIT OTBET - :
O60CHOBAHHO NMOJAYUCH OTROT, OTJMMAIOHIMACH OT BEPHOIO MeKkOUeHHEM TOUEK 0, 2 1
u/man 3,
HJIN
MOJYUEH HEBEPHBII OTBET M3-3a BBIUMCIMTEIbHOW omubGKM, Ho npu ATOM UMEETCH
| BEPHAA NOCAEIOBATEIBHOCTh BCEX LIArOB pelIeHHA o
Peumum- He COOTBETCTBYET HH OIHOMY U3 KPUTEDHes, nepexmcneﬂumx BbITLIE | __0_ |
Ma;ccuma;tbubm -Gamz 2

| 16 | B wmone 2025 roaa naanupyercs B3ATH KPeAUT B Ganke Ha 8 Jjer. YCJA0BUA €ro BO3Bpara
TAKOBBI:

— B siuBape 2026, 2027, 2028 n 2029 roxos gonr pospacraer Ha 20 % MO0 CpPaBHEHHI
C KOHIIOM IIPEeAbIAVIIEero roja;

— B AHBape 2030, 2031, 2032 u 2033 romos zoar BospacrtaeT Ha 18 % 0O cpaBHEHHIO
C KOHIIOM IpPeABIAYIIEro rojia;

— ¢ (beBpans OO MIOHB KaXJ0TO Tofa HeoOXOJUMO BBINJIATHTE YacTh J0JITA;

— B HMI0JI€ Ka)XJOTr0 roja AOJr JoM:KeH ObITh HA ONHY ¥ TV ;K€ BeJUUYUHY MEeHbIlle NoJra Ha
HIONb NPEABIAVIIETO roia;

— K "Hionwo 2033 roga KpeguTt HoJKeH ObITh HOJHOCTHIO IIOralleH.

Kakywo cymmy niasEupyercs B3ATh B KPEAUT, €C/IM 00I[ad CYMMAa BBIILIAT IOCJE OJHOTO
ero noramesus cocTaBUT 1125 TeicAd py6ueit?

Pemenwne.

Ilycte cymma kpeanTa pasHa S Teicad pybaeii. Ilo yenosuio, noar nepex 6aukom (B THIC.
pybae#) no cocToAHMIO HA HIONB 20252033 rogos foMKeH YMEHBIIATHCA 10 HYJIS CJ1eAYIOMEM
oGpasoMm:

S- 7S Eﬁ 58 48 38 28 S
¥ 8 ¥ 8 L] 8 bl 8 ? 8 ] 8 L] 8 L]

B anBape raxioro roga ¢ 2026 no 2029 nonr soapacraer Ha 20 %, a B AHBape KajxXJa0ro
roaa ¢ 2030 no 2033 — na 18 %, 3HaunT, NOCIAENOBATEILHOCTE pa3MepoB foJira (B Teic. pyOue)
B AaBape 2026-2033 roxos Takosa:

7S, | .65 4S 3S 28 S
1,2-8; 1,8.-=: 1,2 p 1,18 2241,18+22 5 18,52 S
= = > - 875 1,18 =

: LB
8

Ciejjosaresnbio, BuImiatel (B ThIC. pyOJieit) osiHBL OBITE CI1e Y IOV I:

0,2.5+ . ’0‘2.76*:5"';0‘2 ﬁ.‘) ‘; 02.)"’ S;
8 8 '8 8 '8 8 '8
018% 12 0008, gig 28,2, 0,18§+§_

@ 2024. 000 s«Hagateasverno eHannoraasaoe ofpajonanies, © 2024, ‘IE‘\ ..In «MITEHIMO,
meyrmaune, pacnpocTpANEHHe B HCOOMbIOBAHKE B KOMMEPHCCHIX LLPIAX fes THORMOHHOTO PAIDOTICTLN RPAnRa W IAnnTooy
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SHAUNT, 2

obas
e BRIiar (g Thi
c.

55 [S 7S 6s PyGneit) cocraput
LRl +‘--_._+___:__ 58
8 g *‘g-]m.ls-(“ﬁ WD o
8' 8 8'8) "8
-0,2.138 58
4 +0,18- =, 9= 1,875S,
orkyaa 1,8758 = 1125; § - 600 ¢
3HAYHT, CYMMA, B3 :

ATAA B Kpepur, PaBia 600 Tric. py6neir

Orser: 600 Thic. pyGnei;.

- —_—

S— I Cone e — - : _
oo e
Bepro moenpocwa warewmeoxa woem, —
l_—-———-_PEDIEHHe = COOTBETC%qHCHGHHHK BEIIIE | (_) |

s e i ___P___;
b= Makcumanvhbii 6a1n ) 2 o

itk

E Touxu A, B, C, D u E ne:xat Ha OKpysHOCTH B yKazauHoOM nopsake, npuuém AE = ED =CD,

F

i T
HHE, e g pocT paisiy

a npsiMbie AC u BE nepnengukynapmsi. Orpeskn AC u BD nepecekaiorca B Touke T.

a) ,D;O}iamu're, 910 npamaa EC nepecekaer orpesok TD B ero cepegnse.
6) Haligure nnomaas tpeyronsauka ABT, ecoim BD =6, AE = V6.

Pemenne.

a) ObosHauuM TOo4Ky nepecedenua npamoit EC u orpeska TD B
yepea M, a TOUKY nepecevyeHUs OTPE3KOB AC u BE uepea H. ¥rox
BMC pagen nomycymme ayr BC u DE, a yron BHC paseH noiycyMme
ayr BC n AE. lyru AE, ED n CD menbine 180° u craruBaKwTCA
paBHbIMH XopAamu. CiefoBaTe/bHO, 3TH AYTH paBHEL. 3HAYAT, o c

/ BMC = /BHC =90° u ZACE = ZDCE.

uxe TCD otpesoxk CM ABIAETCH BHCCEKTPUCOH E D
aprobeapennslii, TC =CD,

B TpeyronbH
¥ BLICOTOI, [I0ITOMY 9TOT TPEYroJbHUK P
atouka M — cepenuHa orpesa TD.

6) Oyru AE u CD paBHbI, SHATHT, / ACE = ZCED, creposarenbho, npamsie AC u DE

napasiensssl, a £ BED = 90°. ’ ED AE __JE. cosa = _m
Obosaauum ~ DBE uepes . Toraa siN¢="pp =gp = 6 6

C=a; £EAC - /EBC =2a.
6HCCEKTpHCDﬁ M BBICOTOH, TMO3TOMY 3TOT
— cepeJvHA OTPE3Ka AT.

B tpeyronsunke ABT 0oTpe3ok BH sBasieTcst o
i A
TPeyroNpbHMK papHoOeApeHHBIH, AB = BT, a TO"Ka

I : ) 2J6
oy4aeM AE-[l-zSinza}=_§”'-

— AE-cos LEAC = AE-cos20.=
o 2J30

AT-ZAHzi—@; BHsAH-ctgziABH‘: AH-ctga = "
- 3

T [ITIO +MILHMO»
e o T aes. & 2024. Hov 1 -mgoc;ﬁ'rn:l.an el ne n
= — ARHEr- = © : A o ! i AOOYCRACTE
) «HanaTeaseTeo HannoHaIBHOE Oﬁpn;::nmwommm pagperenna ol yeRaeTea
o 2024, 000 ‘Hn-n::n ItIIE; B KOMMEpHEeCKIX neanAx
1 OIS



= EF3. TUNOBbIE 3K3AMEHALMOHHBIE BAPVAHTY

3HauuT, muomane Tpeyronbunka ABT paBra

AT-BH 85
2 3
856
Otger: 6) ——.
3
Conepxanmne kpurepus ) Banau
HMeeTcsa BepHOe J0KA3ATENLCTBO YTBEPMKACHUSA IYHKTA d, H 000CHOBAHHO MOJYy4YeH 3
BEPHEIii OTBET B IyHKTe § S S
OGocHOBAHHO NOJIyYeH BePHBIil OTBET B IYHKTE 6, “
| HJIU
MMeeTCs BepHOe AOKA3aTeNbCTBO YTBEDXNCAEHHA NYHKTA @, ¥ OpU OGOCHOBAHHOM
PEIIeHUM YHKTa 6 IOJIyYeH HeBePHbIi OTBeT U3-3a apudMeTuecKoil OIIHOKH | o
HMeeTcs BepHOe A0KA3aTENBCTBO YTBEPIKACHMA IYHKTA 4, i
HIIH
| IpH  0GOCHOBAHHOM peIIEHMH TYHKTA 0 [OJydYeH HeBepHbI OTBeT H3-3a
apuMeTHYecKoi omubKy,
HJIHA
| ODOCHOBAHHO ITOJIYYEH BEPHBI OTBET B NYHKTe § ¢ MCIIOJb30BAHMEM YTBEPHK/AEeHUA |
| IYHKTA @, IDH 9TOM IYVHKT ¢ He BhINOJIHEH
| = _]
. Pemenwue He cOOTBeTCTBYeT HM 0JHOMY M3 KDUTEPUEB, IPHBEAEHHEIX BhIIIIe 0
Makxcumanvubiii 6aan

18 | Haiigure Bce 3HaYeHHs @, IPH Ka’KJOM M3 KOTODBIX YpaBHEHUe
|x* -a*|=|x+a| Vx¥ ~4ax +5a

HMEET POBHO OLHH KOpPeHb.

Pemenue.

HcxoaHoe ypaBHeHHE PABHOCHJILHO ypPABHEHHIO:
|x+a||x-a|l=|x+a|-Vx*-4ax+5a; |x+a|-(|x—a|—m)=o_
Paccmorpum gBa ciayuyas.
[lepBoiit cayuaii: |x + a|=0 npu yenosun x2 — 4ax + 5a > 0. [Monyuyaem: x = —a. Vesaosne
npuaumaer Buj Ha’+ 5a >0, orkyna a<-1; a > 0.

x—a|-vVx*-4ax+5a =0 . Honyuaem:

|x—a|=Vx*-dax+5a; x* - 2ax + a®= x? - dax + 5a; 2ax = 5a a2,

Bropo# cayuaii:

b-a
oTkyjaa Jubo x — moboe uueso npu a =0, aubo x = T npu a # 0.

S-a
COBNAJAIOT NP a = -5,

Kopuu x=-an x=

Takum obpasoM, MCXOJHOEe YpaBHEHHE HMEET eJUHCTBEeHHBIN KOpeHb mipu -1 <qg <0 o

a=-o,
Orger: (—1; 0); —5.

0 2024, 000 «Hagarenperso sHanmonaisnoe obpasosanues. © 2024, "HOV JINO «MILH MO,
Konuponanne, pacnpoctpaneiie 1 HCN0ALIORRHIE B KOMMEPUECKMX HEAAX Ged nuepMenHOTO PAIPCIIONIA NP o IARTC 107 e 10m
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Cosopmnmue HpHTepuy coman
T OB 0y 11y Wi e [ 4
L | l"
Coromaens i e I " [ |
o l'l’lMl'fII' 0 4-';11 : ":”“ oot e e T AMBNEHAR A, T AN IAK e A o
¥ i [HT j”“r".””', p
M Tae g o I —
Conamonmion wogon " ‘ 2 _
i .,.:u,.-,,' ”+ FUMCC Y 14 1y 4049 WONY s Muomctng sunuenul U, FTARYAKIIeeCH -
{ TN bty lll"!”-l';'“i
t WM ey ( ! 5 2MOAHG,
UMM oy | e a0 wufuam a5, pozmowno
MK '
MO oBopil oo VI taen.
PUMB ormer pyy WMCAnTe Lol oumben, o HpY FTOM  BEDHO
PRI W00 11 gy DO 5
' !
dnpnn o i
IF_“ m: "' 'I“ i ”."‘-f--fl".'lf:flmmm Kopueh anyx ypasmennti: x + a0 npM: ycaomau 1
@xrt ha -0, 2ax - py 4* 1pu woex smanenuny o
PEIOBH0 10 Cogp e o - [ o |
N COOTIOTCT Y 1y VANOMY Wi Kputepuen, nepeuncaennx ppime 0
Muakcumainnol Gasa _4

|' 11 ‘ Hn pocke HBHUCH

TP pasnaunnx warypansubix unesna, Bropoe 4ucao paeso cymme
uihp Hepnorg, n

TPeTLhe pasno cymme nuhp Broporo,
n) Momwer nu CYMMa aTux uncen Gurrs, panna 20227

6) Mower au CYMMa Hrux uuncen Guirs, papua 20217
1) B rpoftke yuce Hepnoe

"HHCHIO Tpéxsuauynoe, a TpeThe paBHo 2. CroIBKO CYIIecTBYeT
TAKUX TpoOeK?

Pemmenune,

a) Hyern ua gocke Hatmcanet uncaa 2009, 11 u 2, Torga ux CyMMa pasHa 2022.

6) Bamerum, uro Cymma uudp umncia uMeer Taxoit e ocratox IIpu JejJeHUH Ha 3, Kak
CaMo ucno. Creposaressno, sce Hanucannpe na AOCKe YHCJIAa UMEIOT OQMHAKOBBIN OCTATOK
HPA JIeSeHUn Ha 3, U UX cyMMa JeJuTes Ha 3. 3HAYUT, 2TA CyMMa He MOMKeT BbITE paera 2021.

B) 3amerum, 4ro cymma 1uudp a0boro Tpéxanaynoro uncna He npesocxoaut 27, a cymMma
UMD uucan, He NPeBocXoauIero 27, moxer ObIThL paBHA 2 TONBKO Ana uucen 2, 11 u 20.
Cneposarensuo, sropoe umucno paswo 11 wan 20, a vam rtpebyerca HaiiTu KOJIMYeCTBO
TPEXSHAUHBIX YHCEJ, CyMMa Uu(pP KAXKAOro ua KOTOpBIX paBHa 11 uau 20.

Haiipém konuvecrso Tpéxsnauneix umcen, CYMMa MODP KaK/J0ro u3 KoToOphIx paBHa 11.
Eeau nepsasi umdpa uucna pasua 1, To Takux uucen Aessate: 119, 128, 137, ..., 191. Eciau
neppas uppa 4UCaA paBHAa 2, TO TAKUX HUCeI ACCAT: 209, 218, 227, ..., 290. Ecau nepeas
1upa umncaa pasna 3, To TakKUX uncen gesars: 308, 317, 326, ..., 380, Paccysknas aHAJIOIHYHO,
nogyuaem, 4o ecau nepsas uudpa uuciaa paBHa 4, 5, .., 9, T0 TakuX uncen 8. 7, ;B
coorpercrsento, Takum 06pazoM, KOJINYECTBO TPEX3HAYHBIX HHCes, cymma uudp Kaxkgoro

ui KoTopuix pasia 11, pasno 04+10+9+8+..+3-6L

Haipém KoanuecTso TPEXSHAUHDIX YKCeS, CYMMA LGP KAMkKIOro U3 KOTOPbIX paBHa 20.
Kenu nepnas nugpa uncaa pasua 1, 1o rakux uncen ner. Ecnu nepsas uudpa uncia pasua 2,
10 Takoe uncao opno: 299. Ecin neppas nudpa uucaa pasma 3, 1o Takux wupcen ABa:
B e, e R e e iy
apua 4, b, .., 9, T0 TAKMX uucen 3, 4, ..., 8 COOTBETCTBEHHO. SSHM 00pa3oM, KOIHYeCTRO
'i'lri'-x:umlml.lx queest, Cymma IM(P KAXAOr0 M3 KOTOpbIX pasHa 20, paso

1+2+3..+8=36.
(0BT IO, HCKOMOE KOJIMUCCTHO TPORK PaBHO 61 + 36 = 97.

Orper: n) aa; 0) net; n) 97,
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Baaam l
CopepmaHHO KpHTOpPHA .
g™ 4
BepHo nonyuenst pepHbie OTHETH! B IYHKTAX &, aua : :
O6ocHoBanHO MoJgyvueH Bepunift orner B NYHKTe 6 H oflocnopanno noayueH pepubi
OTBET B NYHKTE & UK 0 ==
[ e 2
OGoCHOBAHHO MOJYUEHLI BEPHBLIO OTROTHI B IIYHKTAX @ H v}
HJ1A
ofocHOBANNO [OAYUeH BepHbI OTBET B MYHKTE 8
1
OGOCHOBAHHO 1OJYYeH BePHBIH OTBET B IYHKTEe @ NJn 0 il
| Pelenue He COOTBETCTBYET HM OHOMY U3 KPUTEPUEB, [epeuncaeHHbIX BhIIIIE 0 |
Marecumanbibiilt Gaan 4

Bapuanr 27

a) Pemnre ypasuenue 5sinx -4sin® x =2sin2x.

n
6) Hajinure Bce KOpHM 2TOro ypaBHEHHM#A, IPUHAAJIEKALLKE OTPEIKY {— —2—; = 215]-

Pemenue.

a) 3anuuieM MCcXoHOe YpaBHeHHEe B BHUJE:
4sin® x + 4 sinxcosx -5sinx =0; sinx-(4sin*x+4cosx-5)=0;

sinx-(4cos® x~4cosx+1)=0; sinx-(2cosx-1)*=0.

. . 1 14
3Hauur, sinx =0, orkyaa x=nk, ke Z, HIun cosx:~2—, OTKYAa x=—+2nn, ne, Aan

T ;
x=——+2nmm, mei.

6) C nomMoub0 4MCJIOBOM OKPYKHOCTH OTOEPEM KODHM, NPHHAAJE)Kallle OTPe3Ky

J “T_n; —211}
2

| _Tnj
2
[oayuum: e
7 I\
e iy O\
R
ROECYON . & %
B 3 T
|
x3:_2?r. xg

o i I
Orser: a) nk, ke 7, 8 +2nn, nec 3 L2rm, meZ;

L L

B0 kg
i, 3 y .

i ]

Sameyanue. Oroop kopHeit MoxkeT ObITH 060CHOBAH M J1I06KLIM APYIUM ¢
rpahuka, pelieHueM JHHEeHHbIX HEepaABEHCTB M T. I1.

MOCONOM: ¢ 1HOMOULBK

i 2024, Q00 sHagareancTno aHaunonaanion ofipaaonanmnes, © 2004, YOy 'IL”“ °“1Lt|,\|”
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Ha U KPUTEPWUM OLIEHI
p A SANAHUI YaCTHY 2 =

I:O? e _ ___Cﬂnepmaﬂnﬂ KpHTOpHA i Lo
| UDOCHOBAaHHO NOMyYeny g _
!_06_ _————f?HFﬂe OTBETHI B OGOMX MyHKTAX ¢
- UDOCHOBAHHO MONyYen e

o PHBIH oTRe g NyHKTEe @, ]
| MOJIYyYeHbl HeBePHBIe
' Bepﬂaﬂnoaneﬂorn)amn:‘me“] AR AR BITRORG T i peteimaniiny

pamaTol _HO_flTrb_nrrnx HIATOB peteHns 060uX Ny HKTOR: MyHKTA d M TYHKTA §

Pemenune He coorn
L ik _E'llC'ljB_ye'r HHM OtHOMY M3 KpuTepuen, [MepPeUUCcIeHHBIX BhIIIE 0
| — [
_ . S Maxkcumaabwmbtli 6aan g 2

I CUHPOBAKKe, pocipocTpaRCHne

OcHoBaHHe oupamMuasr SABC

- IPAMOYTOoJibHBINA TpeyroJbHUK ABC ¢ NpsAMbIM yrioMm [1pH
pepminHe C. BricoTa nHpaMug

bI IPOXOAUT yeped Touky B.

‘_1} ﬁmfamn'res TO cepeanna pebpa SA pasHoyaaseHa oT sepuimn B u C.
0) Haitaure yrox meskcay IIockocTeio SBC u npsiMoit, npoxoasieit uepes cepeAuHbl pébep
BC u SA, ecan H3BECTHO, yTo BS = AC.

Pemenwue.

a) Ilyete D — cepenuua pebpa SA. Ilo Teopeme o Tpéx
neprneHaAnuKyaIapax apameie SC u AC IepHeHANKyaIapHbl. Menuana
CD npAMOyrojabHOro Tpeyronbiuka ACS paBHa TONIOBUHE
runotenyss! AS. Mexuana BD npsamMoyroasHoro TPeyroJIbHHKA
ASB Takke paBHA NOJOBHHE runorenysst AS, 3uauur, BD = CD.

6) Ilycte F — cepenuna pebpa BC, M — cepeanHa
pebpa SC, torza FM — cpejusis AuHUS Tpeyrosbuuka CBS.

1
3aauuTt, FM = —2-BS , npamMble FM n BS napaJsienbHbl, TO €CTh

FM — nepneHJUKyJsip K IIJIOCKOCTH OCHOBAHHS nUpPaMUILL,
103ToMy OTpe3ok FM mepneHAMKYyAsApeH orpesky AC.

DM — cpeanasa nunHuA TpeyrojasHuka ASC, nostomy DM = %AC, a npamsie DM u AC

napaJijiesibHbI, 3Ha9UT oTpe3ok DM nepneHAuKynsipeH orpeskaMm FM u BC, caenoparennuo
DM — nepneHAMKYJIAp K njockocty rpaam CBS.
Taxum obpasom, yroa DFM — ato yron mexay npsiMoit DF M miiockocTbio rpanu CBS.
I[To ycaosuio 3agaun BS = AC, noaromy MF = DM, auauwur,

tgsDFM =2M _4,
FM

CrnenoBarteinbio, £ DFM = 45°.

OTtger: 6) 457,

‘ - Coﬂep?_iciuue KPHTEepHsA - ] —
’ I/-II\-;‘.TCH BepHOe JIOKA3aTeNLCTRO yTBePHJIEHHA NYHKTA a M 0ODOCHOBAHHO ITOJYVuen '3___
| BEpHBIH OTBET B I'[yHE(TE.ﬁ B

[Tosy4yeH 0BOCHOBAHHBIN OTBET B IYHKTE _—

| HJIH
yMeeTcsi BepHOE A0KA3aTeNIbCTBO YTBEDIKJACHUA NYRKTA a, W npu obOcCHOBaHHOM

pelIeHnH NyHKTA 6 noJaydeH HeBEPHEI OTBeT U3-38 APU(PMCTHYECKOH OIUNGK K
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OKOHYAHUE Mmaby,,

D A e Batam
Cojepranve KPHTEpHA i< .
e e =5
HMEETCH BEPDHOE TOKAIATEILCTRO VTHEPMACHHAH HYHKTH @, 1
I
npu  obocHoBaHHOM petienn nyHkTa 6 [H0AyYeH  Hepepubiit  oTBEeT H3°38
apudMeTHueckoil ommbKm,
HJTH
OGOCHOBAMNO NONYYeH BEpHWIT OTRET B NyHKTe 6 ¢ HClioJhdopaHHeM YTBePHKAEHUA
UYVHETA G, 1PH OTOM HVHKT @ He BBITOJHEH b
Pemenwe ne COOTROTCTRYCT HU OAHOMY H3 KPUTEPHEB, IPUBeSHHbIX Bhillle L 0 |

Makcumanabvmblit 6ain I

Pemnre nepasencrno log (x*)-4logo z; (x*)>12,
Pemenwne.
1log; (x*)+2log, (x*)>12; 2log} (x%)+log, (x%)-620;
(logy(x*)+2)-(2log,(x*)-3)20,

b | o

otkyaa log,(x*)< -2 unu log,(x*) =
3Hayur, x° Si— win x° > V8, oTky1a xe{—%;{)]u[o;%] MM X € (—o0; — i‘/g]u[i@; +oc).

O'rne'r:(-x;—ifg]; [-0,5; G); (0; 0,5]; [&’/g; +).

Copepkanie KpuTepns baaam
— —— - - ——— —_— ——_——_+ - —
OBGOCHOBAHHO 0Y4Y€H BePHBIH OTBET 2
OGOCHOBAHHO M0JIY4eH OTBeT, OT/IMYAKIIMHCA OT BepHOTO HCKJIIOYEHUEM TOYeK | 1
e 4/qa |
Y8 ,-0,5,0,5u/u1n Y8
HJIH
[OJAy4eH HeBEPHbIA OTBET HG-3a4 BBIUMCINTE/bHOM OIIMOKH, HO mpu 3TOM UMEeeTCs
BEPHAA [10CJIEI0BATE/IbHOCTE BCEX LIATOB peLIeHns |
Pewenne ne COOTBETCTBYET HU GJITHOMY H3 KpHTepHEB, HEePeUYHMCIIeHHBIX BhIIlle
—_— . |
Marcumaronoiii 6aa, | 2 |

—

16 | Ilpoussogcrso x Thic. CAMHMIL POAYKIHH 00XOAMTCA B ¢ = 2x2 + 9x + 10 Mun pyo.ei

B roa. Ilpu nene P ThIC, pybaen sa CAMHHULIY rojgoBasi IpUOLLIL OT NPOLaxu aTok IIpoAyKILHHN
(8 Man py6aeit) cocrapasier px — q. llpu KaKoM HauMeHbILIeM SHAYCHHMH p  yepes 12 ner
CYMMapHasa npubeiib MOKET COCTABMTH He Menee T44 MAH pyOnei npu HEKOTOpPOM
3HAYeHUuH x?

Pewenne.
Ipubsuis (8 Man pyOJ1ei) 3a GAMH 'O/ BBIYMCIIAETCH Kak
px — (222 + 5x + 10) = -2x% + (p —5)x - 10,

l{mm;m"ﬂ"m,r pﬁt?llponrpuuem:e H MCIIOIh3IOBANIE B KOMMEPUECRKIX WEeAAX D3 MHCHLMOHHOro paspeieiing “F"'H“Ul'nd "
T v

© 2024. 000 «Hagatennctso «HanuoraasHoe obpasomannes. T 2024, YOV JI0 “MUHMO,

BT TR MO e eTes



PEWEHWUA U KPUTEPWUM OLIEHMBAHHH SA0AHUA YACTH 2 2E
PEL K - .=

9TO BBIPAXKEHUE ABNseTcy KBA/IDATHBIM TPEXUJIEHOM M JOCTHraeT CBOEro HaubonpIIEro

sHauenus npu x - P2

HanGonbiee snauenne passo (p-5y° -10

SHauuT, yepes 12 JeT Npubnu, cocranut He venee T4d MuTH py6eit npu

2
12-[%”——10]2744;

(p-5)*
—a 10262; (p-5)?%>576; (p+19)(p-29)=0,

TO €CTh NPH p =29, NMOCKONBKY 1eHa NPOAYKIIMM He MOKeT ObIThb OTPHUIATeIbHOH.
Taknm o6pasoM, HauMeHbllee 3HaueHME p=29.

Otsert: 29,

Copepxanue xpurepus Baaasr |
PO ol o . . s —

OGOCHOBAHHO MOJIYYeH BePHEIH OTBeT 2

el _ | —
S , ]

BepHo nocTpoeHa MmaTeMaTHYecKkas MOJen 1 j
Pemenue He COOTBETCTBYET HU OAHOMY U3 KDUTEPHEB, ePEUHCACHHBIX BBILIe 0 4

- MakcumanvHbiii 6aan 2

= 1

17 | Toukm A,, B;, C, — cepeaunnl cropoH coorserctBenro BC, AC u AB 0CTPOYTOJBHOTO

TpeyroabEHKa ABC.

a) JlokakuTe, 4TO OKPYKHOCTH, ONMMCAHHBIE OKOJIO TpeyroibHukoB A,CB,, A|BC, u B,AC,,
repeceKkalnTcsa B OJHOH TOYKe.

0) U3BectHo, uto AB=AC=13 u BC=10. Haiiaute paguyc OKpPYKHOCTH, BIIMCAHHOH
B TPeyroJbHUK, BEpPIIMHBEI KOTOPOro — IEHTPBI OKPY)KHOCTEH, ONUCAHHBIX OKOJIO
TpeyroasuukoB A,CB,, A;BC, u B,AC,.

Pemenne.

a) Ilyers o, B, v yIibl pu BepumHax A, B u C
Tpeyroabanka A BC cooTBeTcTBeHHO, M — OTIMYHAs OT A,
TOYKa IepeceyeHUs OKPYKHOCTE, ONMCAHHBIX OKOJIO
TpeyroabEukos A,CB, u A, BC,.

Yeropéxyronmpuuk A,BC,M BuucaH B OKPY’KHOCTb,
ﬂ(j.'i‘TUMy

ZAMC, =180° — ZA,BC, = 180°- j.
Ananornuno £A,MB, = 180°- . Suauur,
Z B,MC, = 360° — (£ A,MC, + ZA,MB,) =

= 360° - (180° — B+ 180° )= p+v = 180° a,

[I03TOMY YeThipéxyrodbHuk B;AC;M — BIMCAHHBIL
CnezoBatesHo, TouKa M JIEKNT HA OMMCAHHOH OKPY2KHOCTH
Tpeyroapanka B,AC,.

HOIT OKOJIO PABHOOEPEHHOI'O TPEYTONILHUKA

54 OKPY’KHOCTH, OIHCAH
0) Orpesox AM — puameTp OKpY orpesky AC. 3pauut, CM — nuamerp

B,AC,, nostomy orpesok MB, neprneHauKyJ1speH

.. © 2024. HOY JITO «MITHMO»
0 2024, 000 «HagareascTBO sHanuonaasioe ofpadoBanie ;euuoro paspeleHits NpasoodaalaTenel He jonyekaoren

9 JHX fea NHCH
-“-,-nu.”,u",-."H;_.' PACTIpOCTpANeHKE # HenoaL3oBARUE B KOMMEPUECKHX 18]
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| HYHKTA @, [TPK 2TOM IIYHKT ¢ He BRINIOJIHeH

EM3. TUMNOBLIE 5r3AMEHALMOHHBIE BAPUAHTY,

VKDY RHOCTI, onmeansoi okono Tpeyrobimka A,CB, AHanorigro BM — AMaMeTP OKPYXHocTy,
onuenunoi okono Tpeyronsauka A, BC,. LlenTps1 atux TPéx OKpY>KHOCTEH — cepelHbI OTPE3Kop
AM, BM v CM. To reopeme o cpenneit aummm TPEYTObHMKA cTOpoHB! TPEYTOTBHHUKA C BEpIy-
HAMU B UeHTPAX TDEX yKA3AHHBIX OKPYIKHOCTER COOTBeTcTReNIHO napaJiieJibHbl CTOPOHAM Tpe-

yroisnuka ABC, 3uauur, TpeyroabHUK ¢ BePUIMHAMM p leHTpax oTHUX OKPYHHOCTEH HONoGex

1
Tpeyronsimry ABC ¢ koxpuimentom E

lyern r paguye oxpysxuocrs, Buucansoi B Tpeyromsmuk ABC. Torna
ZSMHC _ BCAA[ _ 1012 10

TS AB+AC+BC 18+13+10 35 -3

Creposarennino, nekomorii paauyc paBeH 5:5

Orner: 6) ; .

.

BePHBLLT OTBET B IYHKTe §

[onyuen obocroBanubii oTser B OYHKTe 6
HJIH

Hmeercs Beproe nokasarenscrpo YTBeDKACHHUA NYHKTA @,
HJTH

apupmeTHdeckon omnbKH,
HJIH

Conepxanne Kpurepus Baaam
Hmeeresn sepuoe nokasareancrso YTBEPHKACHHA OYHKTa @, 1 000CHOBAHHO MMOJIYYeH 3
2
MMEeeTCH BepHOe [10KAa3aTeNbCTBO YTBEPIKICHHA OYHKTA @, W IOpW ODOCHOBAHHOM
PEIIeHMH NYHKTA 0 10TyYeH HeBePHbIiT OTBeT U3-3a aputmMeTHIecKOH OIIHOKH |
1
npu  00OCHOBAHHOM peImeHHH nyHKTa 6 NOJyYeH HeBePDHhLIA OTBeT H3-3a
060CHOBAHHO TOJNYYEH BEpHbI OTBET B MyHKTE 6 ¢ HCIIOJIb30BAHHEM YTBEDKIEHUA
| Penienue ne coorsercTByer HU OJJHOMY H3 KPDHTEDHEB, IDABEJEHHKIX BRI 0
Maxcumanvnbiii 6aan 3

18 | Haiinure Bce 3navenuns @, NpH Ka)JI0M U3 KOTOPbIX CHCTeMa ypaBHEHWUI
J

(x—2a+2)2+(y+a—2)2=a+g,

x+y=1-a
UMeeT eJIMHCTBeHHOe pellleHHe.
Pemenne.
BeipasuMm u3 BTOpOro ypaBHeHHSA Y = 1 —a — X ¥ IIOJCTABHM B IepRoe:

.:vr:’l~2(5.’(:;—“2):|.er(2:1—2)2 t(-x=a+1¥a~2) :a+-z__

p 5
x2—4ax+4:c+4a2—8a+4+x3+2x+1:u+,§,

51
2x% - 2x(2a-3)+4a° —Qa+§=0-

ox, 1 2024, HOY JUIO «MILHINO,

00 _ Gpasonanl
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PEEHVR W KPUTEPUK O p ’
WEHUB AN SALAHNK YACTY ¥ 2
Hocekoun Ry i
) » U ()}LIIU.HIH‘HM iH
COOTNOTETHONATY, kgt

M "spey y FrOre A Oy aeT
OAANCT 100 v MRS Y VAN ATONO Y pn i T,

CANBETRONNOO potIO e POIEHUE uexonmol cucremma, BT, cucrems AMEE
2 e rorn y TOnLIG TOrps, KOS ARCpumumnanT [ WYyaKr
(2a-3Y ¢ [ i b C :
1 V2 4at 9g ZJ 4a” v Ba v 4 2(2d”  Bu 2)=0.

Honyunem, wro o Wik a - 2

Orner;

e

Copepmanne KPHTOpUH

Baaasm
| A
Obocnonnmnon HOUY U nepunil orger s
C nomonnio nepHOro PRCCY L0 51 nonyaennr obn wepumx snadeHus NnapaMeTpa, Ho 3
| PELICHIE HOAOCTATOURO 060cHOn IO
3 -
[Ipn nepuom xope paceyncennit permenuwe COACPHHAT BLIMUCAUTEALHYIO OLUUOKY, 2
| BOSGMOMCHO, HPUBCAITYIO K HEBCpHOMY OTRETY
| dajgaua coegena Kk UCCIC0RAHMIO KBRAPATHOIO YPABHEHUS ¢ [TADAMETPOM 1
‘ Pemenwne ne COOTHETCTHYET HKA OAHOMY U3 KpUTEDUER, nepevyrcieHHbiX BuIIe 0
Makcumanonsili Gana 4

f— 19 J Hnsi peiictBurensuoro umena x o6osHauum uepes [x] nmaubosasiiee nesoe umco,

He npesocxojsutee x. Hanpumep, |

=2, TAK Kak 2{,—14—1-:3.

) n n n
a) Cymecrsyer M Takoe HATY DA LHOS YUCTO 11, YTO E +H— |+l =|=n?

4 7
- n n n
0) Cywecrsyer au Takoe HATYPAJILHOE YHCJI0 1T, YTO | — |+ =+ =|=n+27
2 3 4
i) CIOIBKO CYIICCTBYET PASIMIHBIX HATYPAJIBHBIX n, A KOTOPBIX
7 n n
- - |4 n+19457?
2 3 9 17
Pemenue,
" n ni| n *n n 25;1(’
a) Her, Jlchersurennno, |- | i S—+=—=4 : “n.
FhiRt.H 2] L4l 7] 2 4 7 28
n

0) Jla. Hpu n - 24 umeem 12+8+6-26=n+2.

n [ul
} f
2] 3

B) Ilycrn narypansioe uneno noupu gesienuun ¢ ocrarkom na 2, 3, 9 m 17 naér B ocrarke
D, ¢, r 1 8 coorsercrsenno. Torga

BEHEE

# /] Tan24, 0y J‘l“” sMILHMOs —
S ) HaaaTenseTno allpnomnnoe ofipniaonnimes, okt : - . B

K ailes: ]]1 S |I|lI.|IIJ|1IIIII.I1I:I:‘ nooMMepuecKax neaax el MUCLMEIIOED A peieitnn BRpasootan anTeael we qon T
HHpORE W, [ HpHIC T i i o L anoofiang

n

n-p n g nr n-s 30Tn-153p-1029-34r -18s
- i i b — - L =
17

2 3 9 11 306 '
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Konuposanue, pacnpocrpanense

Er3. TUNOBLIE 3K3AMEHALMOHHBIE BAFVIAHT)
— -___-_.________—-—-—-_-'_-__‘—__‘_-""—

n n n n
CJIe,H;OBaTeJ]hﬂo, paBeHGTBO {—é] + {—} +[—] + {ﬁ} =n+1945 umeeT mMecTO Torga M TOJIbKg

3 9
-~ -102q - 34r -18s
Torga, xoraa S0in=1oep 306 d =n+1945, unu, uytro TO K€ CaMO€, KOria
n=153p+102q +34r+185+306:1945.
OcTaTok p MoeT MPUHUMATb Lejble 3HaueHus O yau 1, ocratok r — 0T 0 g0 8

BKJIIOUHUTENBHO, OCTATOK § — OT 0 o 16 BKJIOYHTEJIbHO, 8 OCTATOK OHO3HAYHO OlpeJieJiAercy
suauennem ocrarka r (=0 npu r=0, nan 3, wamn 6, g=1 npu r=1, nau 4, WK 7, 4=2 npu
r=2, uan 5, mau 8). Orcroga noaydaeM, 4TO BeIpaKeHue

153p + 102¢ + 34r +18s + 306 1945 moxker npuHUMAaTE He Gosee 2+ 9 - 17 = 306 pasanynbx
HATYPAJILHBIX 3HAYEHMI.

IMokaskewm, uto Bce Takue 306 uncesn n = 153p + 102¢ + 34r +18s + 306 1945, nonydaemsie
P [OACTAHOBKE BCEX JONYCTHMMbLIX 3HAYEHHH p, ¢, r U 8, NMEIOT IIPH JIeJIEHHMH C OCTaTKOM
Ha 2, 3, 9 u 17 ocraTku p, ¢, r U S coOOTBeTCTBeHHO. JleMCTBUTENIBHO, HMeeM
n=9-(17p+ 11q+ 3r +2s + 34 - 1945) + 3(q+ 2r) +r, npuuém ¢+ 2r Bcerga AeAUTCA Ha 3.
3HAYMT, TAKOE YMCJIO N IPH KENeHUH ¢ 0OCTaTKOM Ha 3 ¥ 9 JaéT B ocTaTKe ¢ ¥ I' COOTBETCTBEHHO.
AHanoruuuo umeem n =2 - (76p + 51g+ 17r +9s + 153 - 1945) + p. CaenosaTesbHO, Takoe
YHUCJIO IPU JeJIeHMM ¢ OCTaTKoM Ha 2 pgaér B octarke p. HakosHen, #nMeem
n=17-(9p + 6g+ 2r +s + 18 - 1945) + s. 3HauuT, TaKOEe 4MCJO N IPH JeJEeHHH C OCTATKOM
Ha 17 maér B ocraTke s.

Bce Takue 306 umces monapHO pasJM4YHbBI, TAK KAK IIPH AeJEHHHA ¢ OCTATKOM Ha 4YMCIa 2,
3, 9 u 17 garor nmonmapHo pasHele HaBOpE! ocTaTKOB. ClleoBATEILHO, HCKOMBIX 4YHceI 11 poBEO 306.

Orteer: a) ger; 0) ga; B) 306.

' ConepxaHHe KPHTEPHSA Baaas
' O6OCHOBAHHO NOJIY4YeHbl BEPHEIE OTBETEHL B OVHKTax a, 0 U 8 4
O6ocHOBAHHO MOJNy4YeH BEPHEBIM OTBET B NYHKTE 6 M 0BOCHOBAHHO IOJYYeH BePHBIN 3
OTBET B IYHKTAX & UIH O
OG0CHOBaHHO OJTYYEHBl BePHEIE OTBETHL B IYHKTAX 4 U 6, 92

NN
| ODOCHOBAHHO NOJIy4eH BEPELL OTEET B IYHKTE 6

|
ObocHOBAHHO MOJIYVYEH BePHBIM OTEET B IYHKTAX 4 UJIH 0 . 1

Pemenue He COOTBETCTBYET HH OJHOMY H3 KDHTEDHEB, IIEPEUYHC/IeHHbLIX BEIIIIE l

———

Maxecumanvubiii 6aan 4

Bapuant 31

a) Pemnte ypaBHeHue 2sin2( % ~X j +sin2x =0.

6) YkaxuTe KOPHH 2TOr0 ypaBHEHUs, IPUHAIENKAIIHE OTPe3Ky [3;.;;9_“}_
2

Pemenune.
a) 3anuiueM MCXOAHOEe ypaBHEHKWE B BUJE:

2cos’x+2sinx-cosx =0; cosx-(sinx+cosx)=0.

n o )
3HauMT, Ui cosx =0, oTKyna x = 3 +nk, ReZ, mav sinx =-cosx; tgx=—1: x— - ¢ m
ne . '
- @ 2024. 000 «Magatenscreo sHannonaasnoe obpasosaunesr. O 2024, HOY J1110 -MT[I[MU.__
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Ime oy



TPHHAIe KA Me OTpPesKy | 3 QRJ

Ionyunm umesa: Tr, 15 9
2 L] 4 » _‘2_o
n
oy X % n
Oreer: a) 2 +nk, ke -E-F nn, ne7;
2 4’7 2°
3axmevanue. Ot6op kopreit moser ObITh 060cHOBAH 1 THO6BIM

APYTHM criocobom: ¢ IIOMONIEI T
HepaBeHCTB u T. 1.

pPabka, perenrem TuHeHBIX

e i _f-:oi'lep_mam{e KpMTepHs Baaasi |
:—OE(EOE“EO_"QE"E“E BEDHBIe OTBETH B 0GOMX nyHKTAX B 2 |
| ObocHOBaHHO O R oA 1 ]

JYYEeH BeDHBI
| P OTBEeT B IIYHKTe a,
| KJIH
| IT
| Bonyqeﬁm HEBEPHBIE OTBETH! M3-3a BBIYMCIMTEbHOIN OMUOKH, HO TIPA 3TOM HMeeTcs
€PHaA [0CAeI0BATENLHOCTE BCEX [IIATOR penreHus oboMX NVHKTOB: IYHKTA @ ¥ TYHKTA §
Pemenue ge COOTBETCTBYET HH OJHOMY U3 KDHTEDHER, [ICPEUUCIEHHbBIX BhIIIIe 0 [
. 1
Maxcumaasmstii 6ann 2 ;

| L s

|14 ] B npasuaesEO#l mecTuyroassoit rupamuge SABCDEF CTOpOHa ocHoBaHUA AB paBHa 2,
a 6okoBoe pebpo SA paBHO 8. Touka M — cepeauHa pebdbpa AB. [lnockocTs o nepnesANKYIApHA
mrockoct ABC u cogepxut touku M u D. Ilpamasa SC nepecekaer mIocKocTs o B Touke K.

a) Horazxkure, uro KM = KD.
6) Hasiaure 066éMm nmupamugsl CDKM.

Pemenue,

a) Ilyets npamele CF u MD nepecexkawoTcsa B Touxe H
(puc. 1), a SO — Bricora nupamuael SABCDEF. IlocKoneky
nupamuga SABCDEF npaBunbHafA, IEHTP NOPaBUIABHOIO
mecruyronsauka ABCDEF coBnapaer ¢ Touko#t O. 3HauuT,
mpamas SO neskut B nutockoct SCF. CnepoparesbHO, IIOCKOCTD
SCF nepnenaukynsapra niockoctu ABC.

ITony4aem, uyrto npamaa KH, sasisiomasncs NPAMOMN
nepeceyenusa miockocreir SCF n «, nepreH Ky 1spHa
mrockoetu ABC. 3uauut, orpe3ok KH sABIsAeTCA BLICOTOH
B Tpeyroasauke MKD.

PaccMOTpUM NpaBUJILHEL IMECTHYTOJBHIK ABCDEF (puc. 2). . .
[Ipamsie AB u CF napaJljieJIbHbI, 8 TOUKa O — cepejuHa OTpe3kKa
AD, cnefoBaTenbHo, orpe3ok OH — cpefiHss THHHA TpeyTONbHUKA

H sasasercs

ADM u MH =HD. Takum o0pa3oM, OTpe3OK K

MegHaHOil ¥ BBICOTOH B TpeyroJbHHKE MKD, 3H844T, 3TOT A‘ D
i =KD,
TpeyroJibHUK paBHOOEJDEHHbIH H KM B 7
P g) B nyHkTe a O0bBLIO JAOKA3aHO, 4yTO npﬂmaﬂpe,;{;’i C
oBaTelbHO, OT
nepreHAUKYIAPHA mrockoctu ABC, caen e

KH sipasieTcs BLICOTOM IMHPaMHU/BI CDKM.

. MITHMO»
© 2024. 4OV [0 <} 4
Harugue 1207 gﬁpaémueﬂr::;eb:;wm paapeleHia npanonGaazaTeedl He JonyeKaeTea
o MEE!

MepHECKX neIax
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il Er3. TUNOBLIE 3k3AMEHALIMOHHBIE BAPWAHTY,

IMockoneky orpesox OH siBNsieTcsa cpemHel JuHUel TpeyroJbHHKA ADM,

AM AB
OH=——2—:—4—-=0,5; CH=0C-0OH = AB-0OH =1,5.

B Tpeyroasunke SOC nmeem: A

S0 =vSC*-0C? =/64-14 =2Ji5; KH:%%.S():E'_%@:?-T.

Ilycrs Touka L — cepeausa orpeska OA. Toraa cpeguas nuuus LM Tpeyronbauka AOB
napaJinesbHa npsamoi OB, a sHauuT, u npamoi CD. CnenosaresnsHO, paCCTOAHHUE OT TOYKH M

a0 npsimoit CD paBHO paccTossHUIO OT TOUYKH L 0 npsamoit CD u paBHO 1 paccTosAHUA h Mexay

npaMmbeiMu AF u CD,
[Tnomans Tpeyronsunka CDM pasHa

3
Sepy =——=—=—-AB-AB/3=——.
2 8 2
O6bém nupamuael CDKM pasen

1 1 8J15 3V3 95

~.KH-Sppy =~ . = .

3 3 2 2 4

9v5
Otger: 6) ——.
4
Copepixanne KpuTepus Banam
Hmeerca BepHOe NOKA3aTeNbLCTBO YTBEPHKIEHUA NYHKTA @, U ODOCHOBAHHO MOJTyUeH 3
BEDHEIN OTEET B NYHKTE 0
[Tonyuen 060CHOBAHEEII OTBET B NYHKTE 0 2
HJTH
HMeeTCs BepHOe JOKA3ATEJbCTBO YTBEeDIKJACHHA NYHKTA @, U OPH O0BOCHOBAHHOM
pelleHUH OYHKTAa 0 IoJy4YeH HeBeDHLIH OTBeT H3-3a apU(IMEeTHYEeCKOH OIIUDK U '
HmeeTcsa BepHOe JOKA3ATEILCTBO YTBEDIKACHHUA IVHKTA d, 1
UJIn
npy ODOCHOBAHHOM PpeIIeHUHM TMyHKTAa 6 [OJY4YeH HeBepHBI oTBeT us-3a | -
apudMerryeckoi oIIHOKH, i
581051
| 060CHOBAHHO MOJIYYeH BePHBIA OTBET B NMYHKTE 0 C MCIONILI0OBAHUEM VTBEDIKICHUSA

NIYHKTA @, DU 3TOM IIYHKT & HE BbIIOJIHEH ’
PEH.IEHHE He COOTBETCTBYET HH OJJHOMY H3 KPpHUTEpUEB, [epevYHC/IeHHRIX BEIIIIE o _ 0 ]

Makcumanvriii 6anana

15 | Pemmure nepapencrso x?loggs (3-2x)2log, (4x2 -12x+ 9),

Pemenmne.
3anuiem MexoqHoe HEepaBeHCTBO B BUE:
2

%_.10g2(3_2x)2 2logz(3-2x); (x*~12)log,(3-2x)>0.

3aMeTHM, 4To BEIpaKEeHUe 10g2[3— 2x )Ollpf‘-HGHQHO npu x <1,5, NpUHHUMaeT OTPHILA
Mac ATOJILHBIC
sHavenus npu 1< x<1,5, paepno 0 npy x=1 1 npunumaer HOJIOMKHUTe L L1 an ,..:“\ |
~2bRLIE 3HAUMeH1In npi

x <.

0 2024, 000 «Haneresuereo «Hannouaasnoe olpascsannes. © 2024, 4OV nypo .x_unm .
’ S 23 enax Ge: CRUOrO Dy STLAHIMO
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—_—

IMIpul<x<1,5 SHaYenpe

U3 OTOrO MHTEepBaNa yiop,,
IIpn x <1 HepaBeHCTRq

OrpaHH4YeHHe x <1,5,
Takum obpaszom,

BhIDaskenyy x2
€TBopger Hepage
er B].{.q
IIGJTYT{EE'M xX<-9 V’E
Pelllenye MCXOMHOTO Ko

-12 OTDHIATeNLHO, A4 3HAYHT, J060e sgaueHHE X
Hetey (x ~12)log, (3-2x)20.
X" ~122>0, orkyna x < - 2v3; x> 23, Vaursigas

PaBencrsa: x<-2J3;1<x<1,5.

A— e
e ____Cflﬂ_epmanae KPMTeDHnA - Ba':.uu_|
| OGOCHOBAHHO NONYUeH BeDHLIA orpey e |
— * PHMHOoTRer 0

O60CHOBAHHO NONYYeH oTRer oT
b ]

]

JIMyg & ] - -
I0IOMHCA OT BepHOro ek ouenem Touek — 243 |

! u/anna 1,
| 1JIA
noJy4eH HEBePHBIH OTE =
> 4 e Hacsa BBITHCHTENBHOI OINOKH, HO mpY ATOM MMeeTCs |
BEPHAA TOCTC/IOBATENLHOCTS BCeX maros pemenns ’ P
PemeHue He COOTBETCTByeT g T - —
H OTHOMY M3 KpDUTe
L — - M3 KpuTtepues, NePeUHCeHHBIX BEIIIIe 0 ]
i = Makcumanbrotii 6ann 2

e B

B uwoiie 2026 roaa nnanupyercs B3aATh kpeguT Ha MHTH JeT B paamepe 1050 Teic. py6aeit.
YeiioBra ero BO3BpaTa TAKOBBI:

— Kam[blH AHBApb JOJT Bo3dpacraeT Ha 10 % mo CPaBHEHWIO ¢ KOHIIOM IpeAblAyINero roxa;

— ¢ (heBpasifA MO HMIOHb KayK/JOro rojja HeoBXOZAMMO BHIIATATL OZHHM IIJIATEKOM YacTh
[0JITa;

- B uwoae 2027, 2028 u 2029 roaos ponar ocraéres papusim 1050 Thic. py6ieii;

— pprmaarel B 2030 u 2031 romax paBHEL

— k moaio 2031 roxa goar Syjger BelOaadeH NOJTHOCTHIO.

Ha ckonbko pybiel nocsiegHss Beiniara Oyaer Gosaeme nepsoi?

Pemenne.
ITyers BIILIATHI ¢ (heBpas no iiosb B 2030 1 2031 rogax COCTABAAIOT IO X THIC. PyOJIei.
B mioze 2027, 2028 u 2029 rofoB A0 nepej GAHKOM He MEHAETCH, & eIKETO/HbIC BBIILIATHI

cocrasasior no 105 Teic. pyoeil.

B simBape 2030 ropja zoar (B ThIC. py6uaeir) paser 1155, a B mose — 1155 — x. B sauBape

2031 roga moar pasen 1270,5 - 1,1x, a B mone — 1270,5 - 2,1x. Tlo yenosuio, k uiomo

2031 roxa gousr OyaeT BhlIJadeH MOJTHOCTHIO, amauurt, 1270,5 - 2,1x = O,HOTK}’,[Lﬁ x = 605.
TakuMm obpasoM, IepBas ppimara cocrasiager 105 ThiC. pybne#i, a nocrepnss —
»

605 Toic. py6eit. TocaeHsAs BBIILIATA Gonpnre mepsoil Ha 500 Thic. pyGaei.

Otger: 500 ThIC. pyOJIei.

B N - E— Baaawr l
| Copep#anHe KpHTepHA - ) :
J60CHOBAMHO HONYHeH BepH o 2 [
L OBOCHOBAHHO NOJIY*I€H BEPHBIH OTEET - e mea | .
| A MOJie/ib - B |
HO [0CTPOeHA MaTeMaTH4IeCKa e -
‘ BeP_ = -~ cIeHHBIX BBIILE 0

eun
ByeT HH OJHOMY U3 KPHTBE‘EE’_“_EE__——— . . =
e T MarkcuMaabhbtit 6ara | 2

Penesye He COOTBETCT

= 2024, HOY J(IT0 «MIIHMO»

et T jopaHies, L SUst- wanoobaatarensil me tonvex i
00 «HMagaTeascTso «Hannonaisnoe ““"“ém [HCHMERHOTO PRIPEIICIIT L ca lonycKaeTen
L 2024 byl TUACKNX (eI
n £ OM ME B
ALdoRAHNE BT
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OeJpeHH.
JlBe OKDY3KHOCTH KACAIOTCHA BHYTPeHHUM 06pa3oM B TOUKe C. BepuinHbl ane I:f[g;oﬂ gf‘:ﬂ!:ﬁl:::
IPAMOYTOJbLHOIO TPEYroNbHUKA ABC ¢ npAMbIM yriom C jnexart HA ’Meﬂb - oupybmmo*;-;,
OKPYKHOCTAX COOTBETCTBEHHO. [Ipamas AC BTOPHUHO nepecexaeT 6ONBITY e D d
B Touxe E, a npamas BC BTopuumo nepeceKaeT MEHbIIYi0 OKpPYKHOCTh B TOU '

a) Hokaxure, 4To npsamnie AD u BE napajJeJibHBbI.
6) Haitaure AC, ecnu paguycs okpysxHocTed paBHbI 3 u 4.

Pemenwue,

a) [lyers CL — ofmas kacartejpbHas ABYX OKPYXHOCTe, NpUUEM
Toukn L u B nexar no oguy cropony or npsmon AC. Torna L /
no Teopeme 00 yrie Mexay KacateabHOH M XOPAOH /

LCAD=/ZLCB=£CEB, C

3uauut, npsamele AD u BE mnapaJjelbHbl, IOCKOJBKY
coorBeTcTBeHHbIe YIiibl CAD w CEB npu nepeceyeHH aTUX MPAMBIX N ‘
npAMoi AE paBHBL.

6) ITockonbky yron ACB npsamoit, AD u BE — puamerpsl E

MeHbIIe! U 6obIIe OKPY’KHOCTeH COOTBETCTBEHHO. ]
[Tpsamoyronbasie Tpeyronsauku ACD u ECB nono6ub o ocrpomy yray (£ CAD = ZCEB)

¢ Koa(ppHUIIHEHTOM TT0J00MA % :—3-.

4
ITyers AC = BC = x, Torna CD = gBC = —%f

B npsamoyronsHOM Tpeyroabauke ACD:

2 2 : 2, 9x°
AD?=AC?+ CD?; 36 =x +ﬁ,

24
OTKyJa X = ?

Otgert: ©) 4,8.
Cozepxanne kpurepun Baaanl
Hmeercs BepHoe jlokasaTebCTBO YTBEDIKJACHUA NYHKTA @, U 000CHOBAHHO IMOJIVUeH
BeDHbIH OTBET B IYHKTe 0 3
O6ocHoBaHHO NOJIyYeH BePHBII OTBET B IIYHKTE 0, N
HJTH
HMEETCA BepHOe JIOKa3aTeJIkCTBO YTBEDIKIEHHS IYHKTa a, 2

; M Npu 0BocHOBaHHOM |
| PemIeHHM NyHKTA O NIOJTy4eH HeBePHbII OTBeT H3-3a apuMeTHIeCK Ol OLUMOK U '

L

Umeerca seproe gokasaTenseTso VTBEPKJeHUA NTYHKTA @,
HJIHN

npu  0DOCHOBAHHOM  pelIeHHH NYHKTA 0 NOJY4YeH HeBepHblil
apupmMeTuyeckoit ommdKH, 1
HJiu

OﬁDCHDBHHHU [IOJY4eH BePHbIH OTBeT B INYHKTe 0 ¢ HCMMONMB30OBAHHEM Y
OYHKTa a, [IPpH 9TOM NYHKT @ He BhIMOJHEeH

OTBET m3-38

TBeDAeHus

Pemiernine He cooTmeTcTBYeT Hit 04HOMY M3 KpHTepUes, HepPeuHC/IeHHBIX Bhime |

< 0

i

i Mawcu.uaﬂbubn‘: Oan g
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| 18 | Haitaure nee IMnvenyy

; i
'PU ok iom ua KOTOprIx cucTema ypaBHeHHH
V16 -y - i 757,

R ..
XU hy® - 8x 44
HMEeT poBHo sina PABI My Pelleny Y
LV ETR

Pemenue.
amerum, uro npy |y
~4 <y <4 neproe ypanue

>4 nenay YACTH e

s PROTO ypaBHenus cuctemsl He onpefeseHa, a IpH
CHEr

FeM LI ll[lHHHMHﬂT BUA:
16-y" <16-a2% 42 - o2
OTKYAR Y = ax uan Y ax, y Ly e ’

ITpn ¥ = ax nropee
pH | Poe ypannenye CHCTeMBI IpUHUMaeT Bu:

X +alx? =8y 4 4ax (a”+1)x* =(4a+8)x,

4a+ 8 2
OTKYAA X = 0 mumpy x — - s B a
VIl 0w x ai 1" B 9THX ciyuasx monyvaen y=0u yzﬂ COOTBETCTBEHHO.

Ty |
IMpu y = —a: =T
pH y t BTOpOe ypasHenye CHCTEMBI IDUHUMAET BU:

x? 4 q2x? =8x-4dax; (a® +1)x? =(8-4a)x,

oTKyaa x =0 .2—4p s
vaa x =0 wnm x = ol B otux cayuasx nonyuaen y=0mu Y= g g IKBCECTRERED,
- a* +

Taxkum o6paszom, PEIICHUAMU MCXOAHON CUCTEMBI ABASIOTCH naper uncen (0;0),

4a+8 4a°+8a) (8 4da 4a%-8g dcupcd
il ol 2l gt +1— » 1A KOTOPLIX BLINOJHEHO YCIOBHE Sy=4.

Has napet (0;0) yenosue -4 < y < 4 rimonseso.

da+ 24+ 8a
s napsr —L—§;‘—4-‘.:1 tag yeaosue —4 < y <4 npunumaer BUIL:
2 2
a“+1  a*+1
4a® +8a - 2 s 1.12a%+2a+12>0,
_45—{3?91, -a°-1<a*+2a<a”+1; 2a-1<0,

OTKYyaa a < 1, [OCKOJIbKY pelrienneM Hepaserctsa 2a° +2a+1> 0 aangercs 1060 quco.

Ina naper (8 —4a, 4a’ —8(1] yenosue —4 < y <4 ppurrmaer By
La?+1" a®+1
B : - 2a%-2a+120,

a’+1

: tBa 2a°-2a+1>0 sBasercs nwoboe YHCIO.
OTKYJa @ > —— MOCKOJILKY pellleHHeM HepaBeHc

4a+8 4a’+ F-_;“.J COBIANAIOT TIDU @ = —2.
Hape {0;0) = [;é:f’ el

2 _8a -
ITapor (0' 0) 4 ﬁ‘_‘k_‘, 4—({— J coBnagamT npu a = 2.
PR a’+1’ a*+1
. 2 )
4a+8 4a”+8a 8-4a 4a 8a B ———1
HHapy @+l a+l a1’ 241
g+ )

T ﬂﬁ i OJIHAA CHUCTEMA ypaBHeHUH yAeeT POBHO JIBA PA3JTHYHBIX DellleHuA

aKkum obpasom, HMCX UCTE

1 1 ; :
1pu a < -2; _2<a<~§; (!:0,—2-<t1<2,a>2

1 1 2 a>2.
Orser: a <-2; r2<a€—-2—,aw0,2-<a< :

+ ) MO»
024, YOV ITIO «MILH!
oo -righ, & n R hnagatened we Jonvera
o 209 T.T[-_!n'v puerno sHatnoransHoe ﬂﬁp?qeilz.i :t:-!-.:m pAIpeMeRIA HpaAnnc Gnan ? Craerca
o 2024, 000 «Hapareat puUeCKHX eJR 083 FEER
” KOMMEPUeCH
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Er9. TUNOBLIE AK3AMEHALMOHHBIE BAPUAHT,

. = = —

= Banasr
Conepmanne xpnrepus P
o - 4
OGocHOBaHHO MOAY4YeH BeDHBIH oTBeT - e
- S 3
C nmomompio BepHOTO PACCYACHHUSA NOTyueHo MHOXKECTBO 3HAUEHHIA a, OTJIH'-IaIOIILGEC;
OT MCKOMOTO TOJIBKO BKJIIOYEHHEeM /ucKiiiouennem He BOJIee IBYX M3 nATH TOYeK: & =~ &,
1 1
a=-—,a=0,a=—,a=2 .
2 2 SN e
C noMoIBIO BEPHOTO PACCYIKAEHUS MOJIyUeHO MHOYKECTBO 3HAYEHMH a, OTJTH‘MIOIHW; 2
| OT HCKOMOTO TOJIBKO BKJIIOYEHHeM/MCKIoueHueM 0osee IBYX M3 MATH TOYEK: d =- 4,
1 1
a=-—,a=0,a==,a=2,
2 2
HJIH
| NOJIyYeH HEBepPHBIH OTBET M3-3a BHLIYMC/AMTENBHON OmMOKH, HO NPH STOM BEpPHO |
I BBITIOJIHEHBI BCE LIATH pEeLIeHU A - _ ! - |
i 3ajaua BEPHO CBEleHA K MCCJIeJ0BAHMIO B3AMMHOIO pacnooKeHUA OKPYIKHOCTH | 1
| M OPAMBIX (AHAJIMTHYECKM MU rpadudeckn) B - -
' Permernne He COOTBETCTBYET HU OJIHOMY M3 KDHTeDHEB, IIepeYuCIeHHEIX BhILIe _ 0 B
Marxcumanvnstii 6aan 4

Ha nocke 6b110 HAaNMCAHO HECKOJBKO PA3IMUYHBIX HATYPAJLHBIX YMCeJa. ITH yucaa pasbunnu
Ha TPH IPYINEL, B KaX A0 U3 KOTOPBIX OKAa3aJoch XoTA 661 ogHo uyncao. K kaxaomy umcay
M3 IePBOH IPYMNILI MPHUITHCAIM cpaBa UMPY 3, K KaKJAOMY YHCJIY U3 BTOPOM IPYINbl —
uugpy 7, a 4yuciIa U3 TpeThbeH I'PYINEl OCTABUJIM 063 M3MeHeHUIl.

a) Morsna 14 cymMa BCeX 9THX YHCeJ YBEJMUYUTLCH B 8 paa?
0) Morsia 11 cymma Bcex 9THX umces yBeauuuThea B 17 paa?
B) B kakoe Hanbossiee 4nuCIO pa3 MOrjia yBeJIMYUTHCH CyMMa BCeX 3THUX 4duHcesa?

Pemenue.

a) ITycre Ha gocke ObLTH HamucaHs! uuena 1, 8 u 4, ua KOTOPLIX NoAy4uJau yuciaa 13, 87
n 4. [Ipn otom 1+8+4=13, 13+87+4=104=8-13. 3uauur, CyMMa yBeJIMuuIach B 8 pas.

6) IlycTh B mepsoii rpynne G0 m uuces, a X cymMma paBHANIACh A, BO BTOPO# rpymme
ObLI0 N yuces, a UX CyMMa paBHAJAch B, a cymMMma umces B TpeThed rpynmne pasnsiach C.
Torza cymma umcen Geia paeHa A+ B+C, a crana 104 +3m+10B +Tn +C.

I[Ipeanonoxum, uro cyMmma yBeauuuaack B 17 paa. Torna nonyuaem:

10A+3m+108+7n+C=17A+1'?B+1'?C; 3m+Tn=TA+7B+16C.

ITO HEBO3MOXKHO, MOCKONBKY A>m>1, B>n>1, C>1.

B) PaccmMoTpuM orHOmenue @ monyuusiueiics CYMMBI YHCEJ M M3HAYAJILHOMN:

Q_10A+3m+103+7n+0_10+3m+7n—90
A+B+C ) A+B+C

Ecau neperectn oxso umeno ua MepEoi WM Tperbeil rpynnel Bo Bropyio, 1o A+B+C
He usMeHuTCA, a 3m +Tn -9C ypennuurcs. 3nauuT, OTHOIEHME Q 6yaer HanGoabIIMM, ecaH
B [IePBOM U TPeTbeHl Ipynmax HaXOAUTCH IO oaroMy uucay. IToatomy Gymem cumrars, 4TO
m=1, a obmee konuuecTBO uMCes pasHo n+2. ITockosbKky umcia pasaMuHLe, IoaydaeM

2 3
A+B+C> (—ni%ﬂ—) Kpowme Toro, C > 1. 3nauur,
Q=10+3+7n-90£10+ Tn-6 —_— 2(7Tn-6) -
A+B+C A+B+C (n+2)(n+3)
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Hainém, npu kakom SHANeHUU n Bhipaskenue f(n)= _m_"_ﬁ-—-—upnnnmae'r ganboapIIee
(n+2)(n+3)
3HauenHe. Paccmorpum PasHocry,
f{n'i'l)—-f(n): 7n+1 _ Tn—6 —
(n+3)(n+4) (n+2)(n+3)
= (n+2)(7n+l)—(n+4)(7n—ﬁ)ﬁ 26-Tn
(n+2)(n+3)(n+4) T (n+2)(n+3)(n+4)

3HauuT, f(R+1)~f(n)>0

PUNn<3u f(n+1)-f(n)<0 npn n>4. Takum oGpasom, f(n)
NpUHMMAaeT HauboJn

llee 3HaYeHue npu n = 4. CnenoBarensno,
Q<104 2(7n-6) 22 232

(n+2)(n+3) $10+2f(4)=10+2—1-—ﬁ-

IokaskeM, uTo orHowenue Q Moo paBEsTHCH 292, ITycre GO HAIMCAHO LIECTH YUCE
21

1,2,3, 4,5, 6, u3 KoToprix Hoayuunu yucna 1, 23, 37, 47, 57, 67. Toraa cymma umncen Oblia

pasHa 21, a crana 232. Takum obpasom, Q:2_3_2
21

Otger: a) j1a; 6) Her; B) 2—32

Conepxanune kputepun Banaasr

| [
r_Bepﬂo TIOJIy1€HbI BCE NepevHcIeH ble (CM. KpUTepuil Ha 1 6a) peayabTaTh 4

BepHO nonyyens! Tpu 3 nepeuncaennsix (cM. KpuTepuit na 1 GaJ) peayasTaTos

Bepro nosiyuenn: aABa 13 nepeuncieHHbIX (cM. kpuTepuit na 1 6ast) peaynbTaToR
f - - )

= b G

| Bepro nonyuen oquu ua creayiommx pes3yJbTATOR:
| — 0DocHOBaHHOE peleHue NYHKTA d;
~ 060CHOBAHHOE pellleHHe NYHKTa 0;
| T MCKOMAas OIeHKA B IYHKTE 6;
~ IpHMep B IYHKTE &, 00ecneduBalOUIMiil TOYHOCTE NPEALIAYIIeH OLeHKH

| =
pe[ueuue HE COOTBeTCTBYET HH OJJHOMY M3 KPHUTEPHEB, [IePeYHUCIeHHbLIX BRILIe 0

—

[ Makxcumarvuuii 6ann 4
b —




