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Enunblii rocyjapcTBeHHbIH YK3aMeH
no MATEMATHKE

Ba3oBblii ypoBeHb

HNHeTpyKkuus no BHINOJTHEHUIO PadoThI

DKk3aMeHalmoHHas paboTa BKiItoyaeT B ceOst 21 3amanue.

Ha BrImonHeHune padboTe! oTBoAuTCs 3 yaca (180 MuHyT).

OTBETHI K 3aJaHUSM 3aIIUCBIBAKOTCA I10 HpI/IBe}IéHHBIM HUXEC 06[)&3llaM B
BHJC YHCJIa WU IOCienoBaTenbHOCTH Iudp. CHavajga 3almUIINTEe OTBETHI K
3aJjaHusAM B II0JIE OTBETA B TCKCTC pa6OTbI, a 3aTeM NEPCHECUTE UX B 6.]'[aHK
otBeToB No 1 cripaBa OT HOMepa COOTBETCTBYIOIETO 3a/IaHUS.

M Orger: _-0,6 -0.,6 B

Ecin oTBeTOM SIBNISIETCS TOCIIENOBATENBHOCTh PP, KaK B MPUBEIEHHOM
HIDKE TIPUMEPE, TO 3aIHIITUTE 3TY MOCIIEA0BATEILHOCTD B OJ1aHk 0TBEeTOB Ne 1 6e3
MPOOEIIOB, 3aMATHIX U IPYTUX AOMOJHUTEIBHBIX CUMBOJIOB.
KHM Brnauk
A|lB|B|T
Orser: 4312 |+ 3 I 2

Bee Omanku EI'D  3amonustorcs SpKUMHM  YEPHBIMHM  YEPHHIIAMH.
JomyckaeTcst HCTIONIb30BaHNE TEIEBON MITH KATWJUISIPHON PYYKH.

IIpu BBIMOSHEHUH 3aJaHUI MOXKHO IOJIb30BATHCSl YEPHOBUKOM. 3alucH B
YepHOBHKeE, a TAK)Ke B TeKCTe KOHTPOJIbHBIX H3MePUTEIbHBIX MaTepHAJIOB
He YYUTBIBAIOTCS NIPM OLlEHMBAHUHU PadoThI.

bannsl, momydyeHHele BaMu 3a BBINOJIHEHHBIE 3aJaHUS, CYMMHPYIOTCS.
[TocrapaiiTech BBIIOIHNTH KaK MOKHO OOJIBIIIE 3a1aHUH 1 HaOpaTh HanbOoIbIIee
KOJIMYECTBO OaJlIOB.

TTocne 3aBepieHust pabOTHI MPOBEPHTE, YUTOOBI OTBET HA KAXKI0E 3aJaHHE B
6manke orBeToB Ne 1 OBLT 3amrcaH MO/ MPABHIBHEIM HOMEPOM.

Kenaem ycnexa!
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Cnpanoqﬂue MaTepuaJibl

(1152 -2/13)

Aunre0pa
Tabnuia kBaapaToB 1enbix ncen ot 0 10 99
E AHHHIIBI
Jecst’it 1T 3 [ 3 | 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

CgoiicTBa apH(pMeTHUECKOT0 KBaIPaTHOI'0 KOPHSI

Ja

Jab=Ja b upun a=0.b=0 %:ﬁnpnazo.iwo

)
KopHu KBaApaTHOIrO ypaBHEHHA ax +bx+c =0, a=0

_ —b—\fb2—4ac
2a ’

x:—% IpH b* —4ac=0

X1 Xy

DOpPMYJIbI COKPAIIEHHOTO YMHOKEHIS
(a+b)’=a’+2ab+b’
((Jr—.?))jznr:—}la'b+.-")2
a’~b’=(a+b)(a-b)
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Cmenenuo ujiocapupm

Ilhowaou guzyp

CBoJicTBa CTEIIEHH CoiicTBa norapugpma
npu a>0,b>0 mpu a>0,a#1,b>0, x>0, y>0 [Tapaienorpamm Tpeyrombhik
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a-a =a log,,1=0 a a 2
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a b

X

(n" )m=am” loga{;)— log,, x—log, v , o_ash, A‘ d,. d, — nnaroHam
k = -n 1

(ab)'=a" D" log,b" =klog,b l 2 ‘V S_zd’d3
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Teomerpusn TIpsAMOYTONEHEIN ITapanielnenuies IIpsimas mpu3Ma
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TpuroHoMeTpHiecKHe GYHKIHH

IIpAMOYTONBHEIH TPeYrolbHHK

(1152 -5/13)

TpuroHoMeTpHYecKkas OKPYKHOCTE

1

sing =< P, 1 .
c --{sina
c a b :
coso =— X MO -
c cosa 1
a

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

HeKoTopble 3HaYeHHS TPHIOHOMETPHYECKHX (hyHKIIHIH

aaHael | 0 z z E z n 3n 2n
a [P 6 4 3 2 2
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2 2 2
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2 2 2
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(1152 -6/13)

Omeemom K Kaxcoomy 3a0aHui0 A611emca KOHeuHaa 0ecAmuiHas opoow, uiu
yenoe Yucio, unu nocaedosamenbHocms yugp. Omeem chauana 3anuwiume 6
nose omeema 6 mexcme pavomol, a 3amem nepenecume ¢ BJIAHK OTBETOB
Ne I cnpaea om nomepa coomeemcmeyrwuie2o 3adanus. Kasxcoyw yugpy, 3nax
«MUHYC» U 3GNAMYI0 RUUWIUME 8 OMOENbHOI KlemouKe 6 COOmEemcmeun ¢
npueedéunviMu 6 onanke oopasyamu. Eounuyst usmepenuii nucams ne HysHcHo.

B mixosnbHOM Jnarepe Ha KaXkJ0ro ydacTHUKa mojaraerca 70T caxapa B JieHb. B
narepe 172 gemoek. CKOJNBKO KIJIOIPAMMOBBIX [TAUEK caxapa IIOHaJOOUTCS Ha BECh
narepb Ha 7 qHEn?

OrtBer:

YcTaHOBHUTE COOTBETCTBUE MEXK/Y BEIMYMHAMH M MX BO3MOXHBIMHU 3HAYCHUSIMHU: K
Ka&XXIOMYy 3JIEMEHTY [E€PBOTO CTOJIOIA MOJ0EPUTE COOTBETCTBYIONIMN 3JICMEHT U3
BTOpPOTO CTOJIOTIA.

BEJIMYWHbBI 3HAUYEHU S
A) 066EM GaHKH KeTuyna 1) 45m°
B) 00bEM BoaBI B 03epe Muuuran 2) 0,41
B) 06BéM crianbHONH KOMHATHI 3) 941
I') 06bEM KapTOHHOM KOPOOKH 4) 2900 xm?

n3-1noJ TeJICeBU30pa

B tabmune mox kaxaoi OyKBOH, COOTBETCTBYIONICH BETHUMHE, YKAKHUTE HOMEpP €6
BO3MO>KHOTO 3HAUEHUSI.

A|B|B|T

Ortser:
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Ha pucyHke >XMpPHBIMM TOYKaMH IIOKa3aHa LeHA NaJUIaJusl, yCTaHOBJICHHAs
IlenTpobankoM P® Bo Bce paboume aum B okTsaope 2009 roga. [To ropuzoHTaN
YKa3bIBAIOTCS YHMCIIa MECSIA, 110 BEPTHKAIN — IIeHa MaJUIaans B PyOIIsiX 3a rpaMm.
JUi HarIITHOCTH JKUPHBIE TOYKHA HA PUCYHKE COCIUHEHBI IMHUeH. Onpeaennure no
PHCYHKY HAMMCHBIIYIO [IeHy naiamus B mepuon ¢ 10 mo 22 oktsa0ps. OTBeT gaiite B
pyOIIsX 3a TpaMM.

320

Lena nannaamns, pyo/rp

1 2 36 7 8 91013141516 1720 21 22 23 24 27 28 29 30 31
Yucno mecaua

OrtBeT:

[Tnomia e TpeyrojabHUKA CO CTOpOHamH &, b, C MoxHO HaiiTu 110 popmyiie ['epona

- a+b-+e
S=Vplp—a)p—b)(p—c). tae p=———.

Haiigure muomans TpeyroiabHUKA, €CIIU AJIMHBI €r0 CTOPOH paBHbI 4, 51, 53.

OrtBer:

Ha »x3ameHe mo reoMeTpuy HIKOJIBHUK OTBEYaeT Ha OIMH BONPOC U3 CIHCKA
9K3aMEHALMOHHBIX BOMPOCOB. BEpOsATHOCTE TOro, YTO 3TO BOIPOC MO TEMe
«IIpusHaku monobus» pasHa 0,25. BeposSTHOCTH TOTrO, YTO 3TO BOIPOC MO TeMeE
«[Inomane mapamnenorpammay, pasHa(0,1. BompocoB, KOTOpbIE OIHOBPEMEHHO
OTHOCATCS K 9THM JIByM TeMaM, HeT. Haliure BeposSTHOCTH TOTO, YTO Ha 3K3aMeHe
LIKOJIBHUKY JOCTAHETCS BOIPOC 10 OJHON U3 3THX JBYX TEM.

OrtBerT:
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HesaBucumass oskcmepTHas JabopaTopusi ompesenseT peUTHHr R OBITOBBIX
prOOpoB Ha OcHOBe K03 ¢durmenTa neHHocty, papaoro 0,01 cpemHei ueHs! P,
mokazareneil ynkumonansHoctH F, kadectBa Q w amsaiina D. Kaxaeiii w3
rokasaresied orneHuBaercs uenbiM yuciaoM ot 0 go 4. Urorosbiit pedTHHT
BBIYHUCIISICTCS 110 (hopmyIie

R=4(2F+2Q+D)—0,01P.

B Tabnuie naHel cpeqHss IEHA W OICHKU Ka)XIIOr0 MOKAa3aTels I HECKONBKHUX
MOJIeJIel OBOILEPE30K.

Mogenb Cpennss OyHkunoHaNbHOCTh | KauecTBo Huzaiin
OBOLLEPE3OK LeHa
1 4700 2 4 0
2 4000 0 1 0
3 5400 0 4 2
4 4300 3 1 2

OmnpenennuTe HAWUBBICIINN PEHTHHT TIPEACTABICHHBIX B TabiHMme MoJeneH
OBOIIEPE30K.

OTBeT:
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YCcTaHOBHTE COOTBETCTBHE MEXAY TpadpukaMu JIMHEWHBIX (QYHKIHHA W YTIOBBIMHU
K03 pHUIIUCHTAMH TIPSMBIX.

TpenupoBouHoe meponpusitie 2026 r.

IPAGUKH
VA |
1 :
o) 1 — ] };
A) |
YA /,,, |
1 \ l 9
,,/O l ? ! |
B/ |

YI'JIOBBIE KOOOOUIIMEHTLI

1) 0,4
2) 1,25

2
H -3
4) -2

10

B tabnuie mox xaxaoi OyKBOH YKaKHUTE COOTBETCTBYIOIINN HOMED.

A|b|B|T

OrTBeT:

MATEMATHKA ba3osblii ypoBens. 11 kiacc. (1152 -10/13)

Cpenu cotpynHukoB Gupmbl A HekoTopsie JeToM 2025 rona otapxamu B Coun, a
HekoTopble — Ha baiikaine. Bee Te coTpynHuku, KoTopele oTAbIXaiu Ha baiikane, He
orapixany B Coun. Beibepute yTBEp)KAEHUS, KOTOPHIE CIEIYIOT U3 MPUBEAEHHBIX
JaHHBIX.

1) Cotpynauk ¢upmbl A, koTopbiii serom 2025 roma He otasixan B Couw,
00s3aTeNLHO OTABIXa] Ha baiikaie.

2) Kaxnerii cotpyaauk hupMer A oTasrxan 3a jgero 2025 roga XoTb Tae-To.

3) Cpenu Tex cOTpyIHUKOB, KOTOpbIE HE oTAbIxanu Ha baiikane nerom 2025 roza,
€CTb XOTsI ObI OIMH COTPY/IHUK, KOTOPBIH oTabixan B Coun.

4) Her HU omHOTO COTPYTHUKA GUPMBI A, KOTOPBIH 3a JieTo 2025 roja oTabIXal u
B Coun, u Ha baiikaie.

B otBere 3anminTe HOMepa BHIOPAHHBIX YTBEP)KACHUH O€3 MPOOENOB, 3alsAThIX U
JPYTHX JOTOJHUTEIBHBIX CUMBOJIOB.

OrtBer:

[Tnan MectHOCTH pa36buT Ha KieTku. Kakmas kierka
ob6o3HauvaeT kBaapar | M x 1 M. Halioute tuomans
yuacTtka, u300paxéHHoro Ha ruiane. OTBeT aaiite B
KBaJpaTHBIX METpax.

Ortsert:
Kakoli HaMeHbLIN# yro B rpajsycax o0pa3yloT MUHYTHas i
1 4acoBasi CTPEJIKU B YeThIpe yaca yTpa? 1
/10 2
9 3 |
= X
\ /
\8 4/
N 7 5
N6 >

OTBeT:
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11

12

13

14

15

(1152 -11/13)

CTOpOHBI OCHOBaHUS MPABUIBLHON TPEYTOIBHON MHUPaAMHUIBI
paBHBI 42, a 6okoBbIe p&Opa paBHbI 29. HaiinuTe turomans
OOKOBOI MOBEPXHOCTH ITOM MUPAMHUIBL.

OrtBer:

B okpyxHoctu ¢ nearpom O nposenén auamerp AB u Ha C
okpyxHocTH B3sita Touka C Tak, uto yron COB pasen 120°,
AC = 34. Haiinute [uaMeTp OKPYKHOCTH.

B

\. o ,il

\H______//
OrtBer:
B npsmoyronasaom mapamnenenunene ABCDABCiD; D, .
pébpa AB, AD n nuaronans AB; 60K0BOI1 rpaHN paBHEI I
cooTBeTCTBeHHO 4, 7 m " 41. Haiingute obOmem 4 T B )
ABCDAB;C/D;. ! 9; _____ 2. )€

P
1 B

OtBeT:

Haiigure 3Hauenue Beipaxkenus 2,2 + 1,04: 1,3.

OrtBerT:

B neprnox pactponaku Mara3uH CHYDKaJl IEHBI JBaKIBI: B IEPBHIA pa3 Ha 25%, BO
BTOpOi — Ha 15%. Cxonbko pyOIei cTasl cCTOUTh YaHUK MOCIIe BTOPOTO CHUKEHUS
LIeH, ecJIU 10 Hauasa pacrnpoaaxu oH croun 1600 pybmei?

OTBerT:

16

17

19

20
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(7.2-10%):(1,2-10%).

Haiinure 3HaueHne BoIpaxeHUs

OrtBer:

h 2

(r— e C
Pemnre YpaBHCHUEC X ]‘Ujl 4{]1 . Ecmn YpPaBHCHHUE UMEET Ooiee OJTHOT'O
KOpH, B OTBETEC YKAXKUTE OOJIBIIHNI U3 HUX.

OrtBerT:

KaxmoMmy #3 4eThIpEéX HEpaBEHCTB B JIEBOM CTOJIOIIE COOTBETCTBYET OJHO W3
pelieHuit B mpaBoM cToJIONE. Y CTaHOBUTE COOTBETCTBUE MEXKAY HEPABEHCTBAMH U
UX PEIICHUSIMH.

HEPABEHCTBA PEILEHILSL
A)(x—3)*(x—4) <0 1) (—o0;3)U (3;4)
5) (x—4)? >0 2) 3;4)
3‘3 3) (3; 4) U (4; +0)
X
B)=>0 4) (—0;3) U (4 +o0)

NDx-3)(x—-4)<0

3anummTe B NpHUBEACHHOH B
COOTBETCTBYIOILUI PELICHUIO HOMED.

oTBeTe Tabnmme mOoA Kaxkmod OyKBOH

A|B|B|T

OrTBerT:

Haiinure Tpéx3mauHoe uucio, kpatHoe 40, Bce MUGPB KOTOPOTO Pa3IUYHBI, a
CyMMa KBaJIpaToB IUGp IeIuTCcs Ha 4, HO He JAenuTcs Ha 16. B oTBeTe ykaxuTe
HanOOJbIIEE TAKOE YUCIIO.

OrtBerT:

Bpuraga manspoB kpacuT 3a0op uTHHOW 150 METpOB, ©XKEIHEBHO YBEIUYHUBAS
HOpMY TMOKpPAacKH Ha OJHO U TO € YHCIO MeTpoB. M3BeCTHO, YTO 3a MEpBBHIA U
MOCIIEIHUN JIeHh B CyMMe Opuraaa mokpacwia 75 MeTpoB 3abopa. Ompenenure,
CKOJIBKO JHEH OpHrajga MaJisipoB Kpacuiia Bechk 3a00p.

Ortser:
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Ha npuiaBke 1BETOYHOrO Mara3wHa CTOSAT 3 Ba3bl C PO3AMH: JKENTas, 3€JIeHas U
kpacHas. CreBa oT 3e1eHOM Basbl 21 po3a, cipaBa oT sxentoi Basel 31 po3a. Beero
B Bazax 40 po3. CkoybKO po3 B KpacHoii Baze?

OrtBerT:

He 3a0yovme nepenecmu ece omeemovt ¢ B/JIAHK OTBETOB Ne 1 ¢
coomeemcmeuu ¢ UHCMPYKYueil no 6bINOTHEHUIO PAdOmbl.

Ilposepvme, umoodbl Ka)cowvlii omeem ObL1 3aNUCAH 8 CHMPOKE C HOMEPOM
COOMEEeMCmeyIou|e2o 3a0anu.
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