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Enunblii rocy1apcTBeHHbIH IK3aMeH
no MATEMATHUKE

ba3zoBblii ypoBeHb

I/IHCprKHI/Iﬂ 10 BBINNOJIHCHHUIO paﬁOTbI

Ok3aMeHanMOHHAs paboTa BKIo4aeT B ceds 21 3amanue.

Ha BrmonHeHmne padboTe! otBoauTcs 3 yaca (180 MuUHyT).

OTBeTHI K 337aHUSM 3alMCBHIBAIOTCS 110 NPUBEIEHHBIM HIDKE o0pasuam B
BUJIe 4YMCIa WIM HociemoBaTensHocTH nudp. CHayanga 3amMIINTE OTBETHI K
3aJaHusIM B IOJIE OTBETa B TEKCTE pabOTHI, a 3aTeM IMEpeHecHTe UX B OJIaHK
orBeToB Ne 1 cripaBa OT HOMepa COOTBETCTBYIOIIETO 3a/laHus.

KM Orser: -0.6 . O , 6 Bnank

Ecnmu oTBeTOM SIBIISICTCS MOCIIE0BATCIBHOCTh IU(P, KaK B MPUBEAEHHOM
HIDKE TIPUMEPE, TO 3aIHIITUTE 3TY MOCIEI0BATEILHOCTD B OJ1aHk 0TBEeTOB Ne 1 6e3
MPOOEIIOB, 3aIATHIX U JPYTUX JOTIOIHUTEIBHBIX CHMBOJIOB.
KM Bnank
A|lB|B|T

Otser: | 4 3 2 |+ 3 I 2

Bce Omanmkm EI'D 3amonHsroTcs SpKAMH  YEPHBIMH  YCPHUIIAMH.
JomnyckaeTcs uCnoab30BaHUE I'eJICBON WM KAIUUIIPHON PYyUYKH.

IIpu BEITOTHEHNH 3aJaHUN MOKHO MOJb30BaTbCA YEPHOBHKOM. 3allMCH B
YEPHOBHKeE, a TAK:Ke B TEKCTe KOHTPOJbHBIX H3MEPUTEIbHBIX MAaTepPHAJIOB
He YYUTBIBAIOTCS IPU OLIECHHBAHUM PaldoOTHI.

Bannbl, momydyeHHble Bamu 3a BBINONHEHHBIE 33JaHHS, CYMMHUPYIOTCS.
[TocrapaiiTech BBIIONHNTH KaK MOKHO OOJIBIIIE 3a1aHUH 1 HAOpaTh HanOoIbIIee
KOJIMYECTBO 0auIOB.

[Tocne 3aBepuieHus paboOTHI MPOBEPHTE, YTOOBI OTBET Ha KaX/0€ 3aJaHue B
6nanke orBeToB Ne | ObIT 3amKcaH MO MPABUIBHBIM HOMEPOM.

=

Kenaem ycnexa!

TpenupoBounoe meponpusitue 2026 r.  MATEMATUKA Bazosblii ypoens. 11 kiacc. (1151 -2/13)

Cnpanoqﬂue MaTepuaJibl

Aunre0pa
Tabnuia kBaapaToB 1enbix ncen ot 0 10 99
E AUHHLIBT
AeCHKH 3= 1T 5 T3 [ 4 | 5 [ 6] 7] 8 ]9

0 0 1 4 9 16 25 36 49 64 81
1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
6 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
7 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

CBolicTBa apHPMETHIECKOTO KBAAPATHOIO KOPHA

Vab =a b upua=0.b>0 \/%=%Hlmﬂ20-b>0

pl
KopHu kBazipaTHOro ypaBHeHHA ax +bx+c=0, a=0

—b—+/b’-4ac b4+ 4 2
xlzz—ac. X :¥ npu b” —4ac>0
a a
b

2
x=—— 1pH b~ —4ac=0
X 20 p ac

DOopMY Bl COKPAIIEHHOTO YMHOKEHHSA
(ﬁf+b)zznz+2nb+b2

(n—b)zznz—.?ab+b2
a’~b’=(a+b)(a-b)
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Cmenenv u1ozapupm

Ilhowaou guzyp
CBoiicTBa cTEIICHH CpoiicTBa norapugma
npu a>0,b>0 mpu a>0,a#1,b>0, x>0, y>0 ITapasutenorpamMm
a" =L,, a'%®ab_p b h
a —
noom__ntm logﬂ‘n_l U
a-a =a log,,1=0 a
n
“_m:a""” loga(xy)=logax+logay Tparenus
a b
N - loga{iJ—long—logay
(ﬂr ) - Y h
k
(ab)'=a"-b" log,b" =klog,b :
a
a n aﬂ
(5)-5
T'eomeTpus

Cpenussi THHHA TPEYTOIFHHKA H TPAIlelHH
B

I
B _C  BC|4ap i
MN — cp. mHH. MN — cp. THH. I
I

M N MN || 1:% M MN || z;% > c [ _
+ !

m =T :T / b _ /

A C A D
Teopewma [Tugaropa JlTHHA OKpYAHOCTH C =277 ITnpamuia
IInomane kpyra S=mw’

b

OmnHcaHHas H BIIHCAHHAA OKPY/KHOCTH IIPABHIBHOTO TPEYTOIBHHKA

fAN S
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S=ah,
S =absiny

TIpsAMOYTONEHEIN ITapanielnenuies

V =abe
V:%Somh
V-mr'h
S. =2mrh

OoK
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TpeyronbHHK
h §= %aha
AtSEn s=Lap siny
a 2

PomG

A‘ d,. d, — nnaroHamH
S e s=1dd,

ITnowaou nosepxnocmeit u 06vEMbI me

IIpsimas mpu3Ma

V= SOCHh
Konyc
V= %m'zh
S =Tl
ITap
V= %mr-3
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TpuroHoMeTpHiecKHe GYHKIHH

[IpsIMOYTONBHEII TPEYTONEHHAK TpuroHomeTpHueckas OKpPYyXHOCTh
A
sinag = ;
--{sina

! e -
cosa 1

b

. 2 2
OcCHOBHOe TPHIOHOMEeTPHYeCKOe TOXK/IeCTBO: sin o +cos o =1

cosa =

a
a
ol 0|2

HeKoTopble 3HaYeHHS TPHIOHOMETPHYECKHX (hyHKIIHIH
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Omeemom K Kaycoomy 3a0aHuio A611emcsa KOHeYHas 0ecAmuiunas opoos, uiu
yenoe wucio, unu nocie008amenbHocms yugdp. Omeem chauana 3anuuiume K 6
none omeema 6 mexkcme pabomel, a 3amem nepenecume 6 bBIIAHK
OTBETOB MNe 1 cnpasa om nomepa coomeemcmeyrwuieco zaoanus. Kasxcoyrw
yugpy, 3HAK «MUHYCY U 3ANAMYI0 RUWIUME 6 OHOEIbHOU Klemouke 6
coomeemcmeuu ¢ npugedénnvimu 6 onanxe oopasyamu. Eounuyst uzmepenuii
RUCAMb He HYHCHO.

B mkoipHOM Jarepe Ha KaKIOro y4acTHHKa mojaraercs 70T caxapa B JicHb. B
narepe 165 yenoBek. CKOJIbKO KUIIOTPaMMOBBIX TTaUeK caxapa MOHaJ00uTCs Ha BECh
sarepb Ha 7 gHen?

Ortser:

YcTaHOBUTE COOTBETCTBUE MEXKIY BETMUYMHAMU U UX BO3MOXKHBIMU 3HAYEHHUSMU: K
KaXIOMY 3JIEMEHTY TIePBOTO CTOJIONIA MOAOEpUTEe COOTBETCTBYIOIMINI 3JIEMEHT W3
BTOPOTO CTOJNIOLA.

aguanel | 0 z z E z n 3n 2n
a [P 6 4 3 2 2
rpagycel | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina 0 1 Q ﬁ 1 0 -1 0
2 2 2
cosa 1 £ Q 1 0 -1 0 1
2 2 2
tga 0 g 1 3 — 0 — 0
DYHKIHH
JInneiHas QyHKIMA I"'eomeTpHUecKHIl CMBICI TPOH3BOIHOM
3 ,
1 Y [l
- L[l
y=kx+b T 11T NI~ T
i )
// f : ‘\‘
ol » [y=rc) |
Pt o A NA e .
To x 10 // Xy x
-
k=tga f'(xo)=tga

BEJIMYNHbBI 3HAYEHUS
A) 00BEM sATIIHKA KOMOJTa 1) 96 n
B) 06bém Boaibl B Kacniuiickom Mope 2) 0,75 n
B) 06bEM TaKeTa psSKEHKH 3) 90 m3

I') 00BEM xKene3HOTOPOKHOTO BaroHa

4) 78200 km3

3anumuTe B OTBET UG PHI, PACIIOJIOKHUB UX B MOPSIKE, COOTBETCTBYIOIIEM OyKBaM:

Ortser:
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Ha pucyHKe J>KMpHBIMH TOYKAMH IIOKa3aHa I[[CHA MMa/UIagus, YCTAHOBIICHHAS
Ilentpobankom P® Bo Bce paboune aum B okTsaope 2009 roga. [To ropuzoHTaN
YKa3bIBAIOTCS YKCIIA MECSAIA, TI0 BEPTHKAIN — IIeHA MaJUIaJus B PyOIsiX 3a rpaMm.
J1i1st HATJIAHOCTH JKUPHBIC TOUKH HA PUCYHKE COSAMHEHbBI IMHUEH.

320
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310 . ;‘

anaaus, pyd,/rp

305 / ‘v w, »
300 -
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290

Uena n

285 | A

280

1 23 6 7 8 91013141516 1720 21 2223 2427 28 29 30 31
Yuerno Mecsaia

Omnpenenute MO PUCYHKY HAMOOJbBIIYIO IICHY Hayutafgus B mepuox ¢ 15mo 27
oKTs0psi. OTBET HaiiTe B pyOIsX 3a rpaMm.

OrTBeT:

I[Tnowaas TpeyroibHUKA CO CTOPOHAMHU a, b, C MOXkHO HaiiTu o popmyite I'epona

- a+b+rc
S=vplp—a)p-b)(p—c), tae p= —

Haiigure momaas TpeyroiabHUKA, €CIU JJMHBI €70 CTOPOH paBHbl 7, 15, 20.

OTBerT:
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Ha sk3aMeHe 1O reoMeTpuH IIKOJBHHK OTBEYaeT HA OIWH BOIPOC M3 CIHCKA
9K3aMCHAIMOHHBIX BOIPOCOB. BeposTHOCTH TOTO, YTO 3TO BONPOC IO TEME
«IIpu3naku momobms» pasHa 0,2. BepoATHOCTH TOro, YTO 3TO BOMPOC IO TEME
«ITnomanp mapamienorpammay, paaa 0,15. BompocoB, koTopbie 0JHOBpEMEHHO
OTHOCSTCA K 9TUM JABYM TeMaM, HeT. Haliure BepoATHOCTH TOTO, UTO Ha SK3aMeHe
IIKOJIBHUKY JOCTAHETCS BOIIPOC ITO0 OJTHON M3 STHX JIBYX TEM.

OrtBeT:

HeszaBucumas »skcmeprHass naboparopust oOmpenenser peHTHHr R OBITOBBIX
npuOOpoB Ha OCHOBE KoddduimenTa nennoctd, pagHoro 0,01 cpemneit nens P,
mokasarenedl ynkumonanpHOCcTH F, kadectBa Q w amzaiima D. Kaxnmeii w3
mokasarenell oueHuBaercss LenblM uucioM oT 0 go 4. Hrorossri pedTHHT
BEIYHUCIISIETCS 110 (hopMmyIie

R=4(2F +20+D)—0,01P.

B Tabnuie naHel cpeqHss IEHA W OICHKH Ka)XIIOrO MOKAa3aTels I HECKONBKHUX
MOJeJIel OBOILEPE30K.

Mogenb Cpennss OyHkunoHampHOCTh | KauecTBo Juzaitn
OBOIIIEPE30K I[eHa
1 4600 2 0 2
2 5500 4 3 1
3 4800 4 4 4
4 4700 2 1 4

OmnpenenuTe HAaWUBBICIINI PEHTHHT MIPEACTaBICHHBIX B Tabiume Mojemnel
OBOIIEPE30K.

OrtBer:
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(1151 -9/13) Tpenuposounoe mepomnpusrue 2026 r.
YcTaHOBHTE COOTBETCTBHE MEXKIY IpadMKaMH JTUHEHHBIX (YHKIINH M YTIIOBBIMH
KO3 PHUIIUCHTAMH TPSIMBIX

MATEMATUKA Ba3ossiii ypoens. 11 kiacc.

(1151 -10/13)
n Hexortopsie corpynuuku ¢upmsl jeroMm 2025 roma OTABIXadM 3a TOPOJOM, a
HEKOTOpBICe — Ha Mope. Bce coTpyaHUKH, KOTOpbIE HE OTHIBIXalli Ha MOpe,
[P AGUKI OTIBIXaNny Ha Jade. BriOepure yTBEp)KACHHUS, KOTOPHIE BEPHBI NPH YKa3aHHBIX
YCIIOBHSAX.
" |I !'J v (V3
YA YA 1) Kaxnawiii coTpyaHuk 3Toi Gupmbl oTabsixai gerom 2025 rojga wiv Ha qade, Wi
Ha MOp€, WIH U TaM, ¥ TaM.
| 2) CotpyaHHUK 3TOH GHUPMBI, KOTOPHIH JleToM 2025 roga He OTIBIXAN Ha MOpeE, HE
1 OTJIBIXAN U Ha J1aYe.
A i
ol 11 = ol > 3) Ecau Mapus He otabsixana geroMm 2025 rofa HU Ha Jaude, HU Ha MOpe, TO OHA
SIBIISICTCS. COTPYJHUKOM 3TOH (pUpMEL.
1 . 4) Ecmu coTpynHHK 3TO# (UPMBI HE OTIBIXall Ha Mope jietoM 2025 roxa, To OH
A) B) OTIBIXaJ Ha Jaue.
B otBete 3anmmmTe HOMEpa BEIOPAHHBIX YTBEPXkKICHHUIA 0e3 MPOOEesoB, 3aMsAThIX H
VA JPYTUX OTIOJHUTENBHBIX CHMBOJIOB.
YA
\\ 'f/
~ Ortser:
= X
. 1 /
\\\ r; -
}-___ ri -
ol 1 X o/ 1 X 9 [Tman MecTHOCTH pa3ouT Ha KiIeTku. Kaxmas kieTka
/ obo3HavaeT kBagpar | M x 1 m. Haiiaure ruromans
7/ ydacTka, n300paxx&HHOro Ha TuiaHe. OTBET JaiTe B
b) )] KBaJpaTHBIX METpax.
Yrnossie k03 unueHTs!
1) 4
3
2) -5
3 -0,8 Orsert:
4H1
B tabnuie mox kaxaoi OyKBOH YKa)XHTE COOTBETCTBYIOIIUN HOMED.

OTBeT: AlB|B

10

Kaxkoii HamMeHbIIMI yTroi B Ipagycax oOpa3yloT MHUHYTHAas H
YacoBasi CTPENIKU B CEMb 4acoB yTpa?

OrTBerT:
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CTOpoHBl OCHOBaHMsI IPAaBHJIBHOW  TpPEyroJibHOM
MUApaMHIIBI paBHBI 16, a OokoBbie péOpa paBHBEI 10.
Haiimute muomane OOKOBOH —IMMOBEPXHOCTH —JTOM
MHUPAMHUJIBL.

OrTBeT:

B okpyxHoctH ¢ neatpom O mpoBenén quamerp AB, 1 Ha C
OKpykHOCTH B3sta Touka C Tak, uro yron COB pasen

120°, AC = 50. Haiinure nuaMeTp OKpY>KHOCTH.

OrtBer:

B mpsimoyronsHom napamienenuieae ABCDAB;CiD;
p€opa DA, DC u nmaronanp DA; GokoBo# TpaHu

paBHBI COOTBETCTBEHHO 2, 6 U 2"'f”]'HaI‘/i;u/ITe 00BeEM
ABCDAB;C,D;.

OrTBeT:

Hatinure 3Hauenne Beipaxkenus 3,8 + 1,08: 0,9.

OTBeT:

15

16

17

18
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B mepron pactpoayku MarasuH CHYDKaJI IICHBI JBXIBI: B IIEPBHIi pa3 Ha 15%, BO
BTOpoii — Ha 25%. Ckombko pyOneil cram cTOWTh YaWHHMK IIOCJIE BTOPOTO
CHI)KEHHMS LIeH, €CIIM JI0 Havaia pacipojaxku oH croms 2000 pyoneir?

OrtBer:

5 (5,7-10%): (1,9-107%)
HaI/I,Z[I/ITe 3HAYCHUEC BBIPAKCHUA

OrtBerT:

(x—7)2 = —28x
Pemnre ypaBHeHue =7 28x

KOpH?, B OTBCTC YKAXKUTC OOJIBILINI U3 HUX.

Ecmu ypaBHeHHEe nMmeeT 0ojee 0THOTO

OrtBer:

KaxmoMmy #3 4eThIpéX HEpaBeHCTB B JIEBOM CTOJIOIIE COOTBETCTBYET OJHO H3
pelieHui B paBoM CTOJIONE. Y CTaHOBUTE COOTBETCTBUE MEXKAY HEPABEHCTBAMH U
UX PEIICHUSMH.

HEPABEHCTBA PEIHIEHUA
A)(x—6)2(x=7) <0 1) (—; 6) U (6;7)
B) &5 ¢ 2) (6:7)

X—6

3) (6; ; 400
b7 o ) (6 7) U (7 +00)
o 4) (=03 6) U (7; +o0)

Dx-7)(x—-6)<0

3amummTe B NOpHBEACHHOW B OTBeTe Talnmie TMOA KaxIod OyKBOM
COOTBETCTBYIOLIHI PEIICHUIO HOMED.

OTBeT:
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Haiinute Tpéx3HauHOE YmCII0, KpaTHOE 25, Bce NN PHI KOTOPOTO Pa3InYHEL, a CyMMa
KBaapaToB IK(p AeNUTCS Ha 3, HO He JenuTcs Ha 9. B oTBere ykaxuTe HanbosbIee
TaKO€ YUCIIO.

OrtBer:

Bpurana mansapo kpacut 3a60p uiHOH 270 METpOB, €XKETHEBHO YBEINIHUBAs HOPMY
TTOKPACKH Ha OHO M TO € YUCIO METPOB. M3BeCTHO, UTO 3a MEPBBIN U MOCICTHUN
JICHb B cymMe Opurana nmokpacwia 90 meTpoB 3abopa. Onpezenure, CKOJIbKO THEH
Opurama MaJIsIpOB Kpacuia Bech 3a00p.

20

OTBeT:

21 | Ha mpunaBke NIBETOYHOTO MarasvHa CTOAT 3 Basbl C PO3aMH: CHHsA, Oenmast |
¢uonerosas. CieBa ot ¢huoneToBoil Ba3bl 21 posa, cnpaBa oT Oenoil Bassl 12 po3.
Bcero B Bazax 26 po3. Ckoyibko po3 B CUHEH Baze?

OrtBeT:

He 3ab0yovme nepenecmu e6ce omeemvt ¢ B/JIAHK OTBETOB MNe 1 ¢
coomeemcmeuu ¢ UHCMpPYKyuell no 6bINOJIHEHUIO padombol.

IIposepvme, umoodvl Kaxcovlii omeem Obl1 3ANUCAH 6 CHIPOKE C HOMEPOM
COOmMEemcmayou|e2o 3a0anus.
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