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Enunblii rocynapcrBennblii 3x3amen no MATEMATHUKE

IosicHeHNsI K 1EMOHCTPALIMOHHOMY BapUAHTY
KOHTPOJILHBIX H3MEPHUTEIbHBIX MATEPHAJIOB €JHHOT0 IOCYIAPCTBEHHOT0
sk3amena 2026 rona no MATEMATHUKE

IIpoduibHbIH yPOBEHD

IIpy O03HAKOMJICHMH C JI€MOHCTPALMOHHBIM BapHAHTOM KOHTPOJIBHBIX
n3mepurenbHbix MatepuanoB (KHMM) eaunHoro rocymapctBeHHoro 3k3amena (EI'D)
2026 r. cnenyer UMETh B BUIY, YTO 3a/1aHUs, BKIIOUYEHHBIE B HET0, HE OTPAKaIOT
BCEX DJIEMEHTOB COJCPIKAHUs, KOTOPbIC OYAyT MPOBEPSTHCS ¢ IOMOIIBIO BAPUAHTOB
KM B 2026 1. TlonHplii mepedeHb DIIEMEHTOB COJEPXKAHHS, KOTOPbIE MOTYT
KOHTPOJIMPOBAThCS HA €IMHOM TOCYJapCTBEHHOM »dk3aMeHe 2026 T., mpuBenéH
B KOIU(HUKATOPE TPOBEPSIEMBbIX TpeOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOW MPOTpaMMbl CPEITHEr0 OOIIEro 00pa3oBaHUS W IJIEMCHTOB
coaepKaHUsl AN MPOBENEHHMS  €OUHOTO  TOCYAAapCTBEHHOIO  JK3aMeHa
0 MaTeMaTuke.

B J1eMOHCTpaUMOHHOM BapuaHTe HPEACTABIEHbI KOHKPETHbIe MpPUMepPHI
33213Hl’li/i, HE HcUYepnbIiBaOue BCero MHOI‘OOGpaSMﬂ BO3MOKHBIX
¢opmyaupoBok 3agaHMii HA KaKA0H MO3UNUM BAPHMAHTA JIK3aMEHALMOHHOM
padoThI.

HaznaueHue 1eMOHCTPallMOHHOTO BapHaHTa 3aKJII04aeTcs B TOM, YTOOBI 1aTh
BO3MOKHOCTE JII000MY y4acTHUKY EI'D M mmpokoil 0OIIEeCTBEHHOCTH COCTaBUTh
OpeACTaBIeHHe O  cTpykType Oymymmx KHM, xonmdecTBe — 3amaHHH,
00 ux hopMe ¥ ypOBHE CIOKHOCTH.

IIpuBenénnple KpUTEpPUM OICHKM BBINOJIHEHUSI 3aJaHUi C pPa3BEPHYTHIM
OTBETOM, BKJIIOYEHHBIE B OTOT BApHAHT, AAIOT NPEICTABICHHE O TPeOOBAHMIX
K [IOJIHOTE U [IPaBUJIBHOCTH 3alIUCH pPa3BEPHYTOrO OTBETA.

B J1eMOHCTpPAaHMOHHOM BapHaHTE TMPEICTABJIEHO MO HECKOJbKO TPHMEPOB
3aJaHMii HAa HEKOTOPBIX MO3UIMIX JIK3aMeHANMOHHOH padoThl. B peanbHbIX
BAPHAHTAX JK3aMeHAINMOHHON PadoThl HA KAXKA0H MO3HIINU OydeT MpeaIoKeHo
TOJILKO O/IHO 3aJaHMe.

OTH CBEICHHUS TO3BOJAT BBITYCKHHKAM BBIPA0OTATh CTPATETHIO MOJITOTOBKH
k EI'D B 2026 1.
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JeMOHCTpPallMOHHBIN BAPUAHT
KOHTPOJIbHBIX U3MePHUTEJbHbIX MAaTEePHAJIOB
€/IMHOT0 rOCYAapCTBEHHOI 0 Ik3aMeHa 2026 roga
no MATEMATHUKE

IIpo¢punabHbIi ypoBeHb
HNHceTpyKkuus no BbINOJIHEHUIO padoThI

DK3aMeHalMOHHasi padoTa COCTOMT W3 JIBYX 4YacTel, BKIIOYAIOIINX B ceOs
19 3aganuii. Yacte 1 copepxkur 12 3amaHuil ¢ KpaTKUM OTBETOM 0a30BOTO
Y TIOBBIIIEHHOTO YPOBHEH CoxkHOCTU. YacTh 2 coaepkuT 7 3aaHuii ¢ pa3BEPHYTHIM
OTBETOM ITOBBIIIEHHOTO X BBICOKOTO YPOBHEH CII0)KHOCTH.

Ha BbImoMHEHNE 3K3aMEHAIIMOHHOW pabOThI MO MaTEMAaTUKE OTBOJIUTCS 3 yaca
55 munyT (235 MUHYT).

OtBeThl K 3afaHusM 1—12 3amKCHIBAIOTCS IO NMPUBEASHHOMY HIXKE 00pasily
B BHJC IIEJIOTO YMCIIAa WM KOHEYHOW NECATUYHON ApoOu. Ymncia 3amummTe B MO
OTBETOB B TEKCTE PabOTHI, a 3aTeM MEPEHECUTE UX B OaHk OTBETOB N 1.

omer: _-0,8 - O ) 8

Ipu BemonHeHnu 3amanmit 13—-19 TpeOyeTcs 3amucaTh IOJNHOE pPEIICHHE
1 OTBeT B OaHKe OTBETOB Ne 2.

Bcee 6nanku EI'D 3anonHsroTcs spKUMH 4E€pHBIMU YepHMIIaMu. Jlomyckaercs
HCIOJIb30BaHKE I'eJICBON MIIM KalUJUIAPHON PyUKH.

IIpu BBHINOMHEHUM 3aJaHUN MOXHO I0Jb30BATHCSI UYEPHOBUKOM. 3aNUCH
B YCPHOBHKE, a4 TaKiKe B TEKCTe KOHTPOJIbHBIX M3MEPHUTE/IbHBIX MATEPHAJIOB
He YYMTBIBAIOTCS NIPH OLICHMBAHUM Pa0OThI.

Bannmel, momydeHHele Bamy 3a BBIIONHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
IMTocrapaifrech BBITOJHUTH Kak MOKHO OOJbIIe 3amaHWi M HaOpaTh HauOoJbIIee
KOJINYECTBO OaIoB.

INocne 3aBepreHus pabOTHI NMPOBEPHTE, YTOOBI OTBET Ha KaXAOC 3a/IaHHE
B Omankax orBeToB Ne 1 1 No 2 GbuI 3amucaH Mo MPaBUIBHBIM HOMEPOM.

Kenaem ycnexa!

CnpaBo4yHbie MATEPUAJIBI
sin2a =2sino-cosa
2 .2
cos2a=cos a—sin"a
sin(o+B)=sina-cosP+cosa-sinp
cos(a+p)=cosa-cosf—sina-sinf
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Yactp 1

Omeemom K 3a0anusam 1-12 aensemcsa yenoe 4ucio uiu KOHeUHAs1 OeCAMUUHAA
0poos. Bo ecex 3aoanuax uucna npeononazaromcsa O0eiiceumeIbHbIMU, eclu
OmOeNbHO He YKA3AHO UuHoe. 3anuwiume 4YUCI0 6 nojle omeema 6 meKcme
pabomel, 3amem nepenecume e2o ¢ b/IAHK OTBETOB MNe 1 cnpasa om nomepa
COOMEEMCmeEyoue20 3a0aHUsA, HAYUHas ¢ nepeoil Kiemouku. Kaxcoyrw yugpy,
3HAK «MUHYCH U 3ANAMYI0 RUWIUNE 6 OMOE/IbHOU KIeMmoUKe 6 COOMEemcmeuu
¢ npugedénnvimu 6 onanke oopazyamu. Eounuysl usmepenuii nucamo He HysHCHO.

UYerbipéxyronbHuk ABCD BmucaH B OKPYXHOCTb. B
VYron ABC pasen 103°, yron CAD pasen 42°.
Hatigure yron ABD. OTBet naiite B rpaaycax. C
A
D
OrtBer:
NJIn
[Tnomane mapamwienorpamma ABCD pasua 24. B C

Touka E — cepeauna croponbl AD. Haitnure
wromans Tpanenun BCDE.

4 " E ' D
Orger:
NJIn
Octpelil  yroa B NIPSIMOYTOJIEHOTO C
TpeyronbHrka ABC pasen 65°. Haiigute
BEIMYMHY yria Mexay Bbicotod CH
u MeIuaHoi CM, TIPOBEAEHHBIMU
u3 BepiIuHbI npsiMmoro yrna C. OTBer naiite
B Tpamgycax.
Py A M H B
Orser:
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nJn

OcHoBanust Tparneuun paBHel 4 u 10. Haiinure
OompImMii W3 OTPE3KOB, Ha KOTOPBIE JEIUT

CPeNHIOI  IIMHHIO  OTOH  Tpamlelud  OfHA
U3 eé IuaroHaiueii. / N

OrtBeT:

Ha koopauHaTHOM MJIOCKOCTH H300paXkeHbl BEKTOphl a W b. Haiigure ckaaspHOe

npousBesenue a-b.
y

|
/
S

OTBeT:

nimn

Janst Bektopel d(2;0) u I—)(l; 4). Haiiaure qyuHy BekTopa d + 3b.

OTBeT:

NJIn

Jlarsr BekTopst d@(5;4) u b(8;—9). Haiimmre ckamspHOe MPOM3BEICHHE d - b.

OrtBerT:
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OnHa UUIMHApUYECKas KpYy>KKa BIBOE BBIIIE
BTOPOH, 3aTO BTOpas B IIONTOpa pasa IIHpE.
Haiinnte oTHOmEHHe 00BEMa BTOPOH KPYXKKH
K 00BEMyY TIEpBOIi.

OTBeT:

njin

Haiimure  00BEM  MHOTOTpaHHMKA,  BEpIIMHAMH A4,

Kotoporo semsorcs Bepumnel 4, B, C, D, 4, p D1
npsMoyronasHoro napamnenenunena ABCDA,B,C\D,,
y kotoporo AB=3, AD=9, A4, =4.
D
B

OTBeT:

NJin

C
B cocyne, umeromem ¢opMy KOHyca, yPOBEHb XKHIKOCTU
1 3
JIOCTUTAET 3 BBICOTEI. OOBEM JKUIKOCTH paBeH 4 MIL
CKOJIBKO MUIITMIUTPOB KUAKOCTH HYXKHO IOJUTH, YTOOBI
MIOJTHOCTBIO HAMOIHUTH COCY?
Ortsert: .

nimm

Oxkono koHyca omnucaHa cdepa (chepa COIEPKHUT
OKpPY>KHOCTb OCHOBaHHsI KOHyCa W €ro BepiuuHy). LleHTp
cheppl HAXOAWTCS B I[EHTPE OCHOBAaHUS  KOHYycCa.

O0pa3sytolias KoHyca paBHa 9/2. Haitnute paguyc chepsl.

OTBeT:
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B  rpynne  typuctoB 50  uenmoBek. WX  BepTOAETOM  JIOCTaBISIOT
B TPYAHOAOCTYNHBIH pailloH, mnepeBo3ss mo 5 uenoBek 3a peic. Ilopsanok,
B KOTOPOM BEPTOJIET NEPEBO3UT TYPUCTOB, Ciry4yaeH. Haiiiute BEpoSTHOCTH TOTO, YTO
TypuUCT B., BXOJsIIMI B COCTaB rpyIIb, MOJETUT MEPBBIM PEHCOM BEpTONIETA.

OrtBeT:

nimn

U3 paifoHHOTO IIeHTpa B AEPEBHIO €XKEIHEBHO XOAUT aBTOOyC. BepostHOCTH TOTO,
9TO B TOHEJENBHHK B aBTOOyce OKaxkercs: MeHbine 20 maccaxupos, paBHa 0,94.
BepostHocTh TOro, 4T0 OKaXKeTcst MeHblle 15 maccaxupos, paBHa 0,56. Haiinure
BEPOSATHOCTh TOTO, YTO YHCIIO MACCAKUPOB OyAeT oT 15 10 19 BKIIOYUTENTHHO.

OTBeT:

njin

Ha xon(epenmmio npuexanu yu€Hele u3 Tpéx crpas: 3 u3 Janum, 4 u3 Benrpun
n 3 u3 Bonrapun. Kaxerit u3 HuX menmaer Ha KoH(pepeHINH oauH gokiaan. [lopsmox
JIOKJIaIOB  ompenensercs  kepeObEBKOW.  Haiigure  BEpOSTHOCTH  TOTO,
4TO CEABbMBIM OKaXeTCsl JOKIa] yu€Horo u3 bonrapuu.

OTBeET:

ITomemeHnne ocBemaeTcs TpeMs JIaMIlaMH. BeposSTHOCTB IeperopaHus Kaxaon
JaMIIbl B TedeHue roja paBHa 0,7. JlaMIbl IeperoparT HE3aBUCHMO JIPYT OT Jpyra.
Haiimure BeposATHOCTH TOTO, YTO B TEYEHHWE TOAa XOTsA OBl OJHA JamIa
He TMeperopmr.

OTtBeT:

nin

B kopoOke 5 cunux, 9 kpacHbix U 11 3enéubix drmomacrepon. CiryuaiiHbiM 00pazom
BbIOMpatoT ABa ¢uomactepa. Haiinute BEpOATHOCTH TOTO, YTO OKaXYTCS BBIOpaHbI
OJIUH CUHHH M OJTMH KPAaCHBIN (priomMacTepsl.

OrtBeT:
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NJIn

[Tpu BbImeuke Xxs1e0a MPOU3BOIUTCS KOHTPOJILHOE B3BCIIMBAHME CBEXKEH OyXaHKH.
U3BecTHO, UTO BEPOATHOCTH TOTO, YTO €€ Macca okaxkercs: menbiie 810 r, pasHa 0,95.
BepostHOCTB TOTO, UTO Macca OyxaHku okaxercs: 6ombiie 790 r, paHa 0,84. Haiimure
BEpOSATHOCTb ~ TOr0, 4YTO  Macca  OyxaHkM  okaxercs  Oompme 790,
HO MeHbIe 810 .

OTBeT:

njin

B ToproBom meHTpe 1Ba OJMHAKOBEIX aBTOMATa MpOJaroT Kode. BeposTHOCTE TOTO,
9TO K KOHIly JHS B IIEpPBOM aBTOMaTe 3aKkoHUYHTCS Kode, paBHa 0,2. BeposTHocTh
TOTO0, 4TO KOo(he 3aKOHUUTCS BO BTOPOM aBTOMATe, Takas jke. BeposiTHOCTh TOro, 4To
Kode 3aKOHYMTCS B ABYX aBTOMarax, paBHa 0,18. Haligure BEpOATHOCTH TOTO, YTO
K KOHITY THA KO()e OCTaHEeTCs B IBYX aBTOMATaX.

OrtBeT:

3-x
Haiinute xopeHb ypaBHEHUS (3) =38l.

OTBeT:

NJIn

HaiinnTe xopeHs ypaBHeHHS 44 —5x =3.

OrtBeT:

njin
Haiigure kopenb ypaBHeHns logg (5x+47)=3.

OTBeT:

NJIN

Pemmre YpaBHCHHUEC 2x+3 =x. Ecin KOpHeﬁ OKaXECTCA HCCKOJIBKO, TO B OTBCTC
3aMMIINTEC HAUMEHBIIUN U3 HUX.

OrtBeT:
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. . 13=@ 131
Haiinure 3nauenune BeipaskeHUs 3sin—— - cos——

12 12°

OrtBeT:

nimn

log, 32

HaiinuTe 3HaueHue BhIpaKEHUS .
log, 2

OTBeT:

NN

278 +3 _57374«/§

Haiigure 3nauenune BeipaskeHus 25

OTBeT:

Ha pucynke usoGpaxén rpadux y=f'(x) — upoussogroit Qynkumu f(x),
onpenenEHHON Ha MHTEpBAJe (—12;12). HaiimuTe KoamM4ecTBO TOYEK MaKCUMyMma

dyskuun f(x), mpuHageKammx orpesky [—6;11].

| Y
3
\ FA =)

OTBeT:

© 2026 PenepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU

JlemoncTpanmonssiii Bapuant EI'D 2026 . MATEMATUKA, 11 knacc. [Ipodwmisnelii ypoens. 10 /38

nin

Ha pucynke wusobpaxén rpapuk y=f'(x) mnpoussogHoit ¢ynkumn f(x).
Ha ocu abcuuce OTMEUCHO JECATh TOUCK: X[, Xy, X3, Xgs Xso Xgo X75 Xgs Xgs Xjo-

CKOJIBKO H3 9THX TOYEK IPHUHAUICKHT POMEKYTKaM BospacTanmst GyHkimn £ (x)?

OrtBeT:

NJIN

Ha pucynke nsoOpaxkenbl rpapuk ¢yHkimu y=f(x) M KacarenbHas K Hemy

B Touke ¢ abcmuccoil x,. Haiinure 3madenme npomsBoiHO# (yHkmmn f(x)
B TOUKE X

OTBeT:
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MOTOIMKINCT, ABIXKYIIMHACA TIO TOPORY €O CKOPOCTBIO V(=90 KM/4, BHIE3KACT
13 HETO U Cpa3y IOCJIE€ BBIE3Aa HAYMHACT PA3TOHATHCA C MOCTOAHHBIM YCKOPECHUEM
2
a=16km/a". PaccrosHme (BKM) OT MOTOLHMKIHCTA IO TOPOJA BBIYUCISIETCS
2
at
2
n3 ropoja. Ormpenenure BpeMs, NpoOIIEIIee IIOCIE Bble3Za MOTOILUKINCTA

U3 TOpoJia, €ClId M3BECTHO, YTO 3a 3TO BpeMsl OH yJalwics OT ropoja Ha 72 KM.
OTBeT aiiTe B MUHYTaXx.

no dopmyne S=v,t+ , THe ¢ — BpeMsd B dacaX, IpoIIe/IIee Iocie Bhle3na

OTBeT:

NJIn

Ilepen oTnpaBKol TemnoBo3 M3lal TyAOK ¢ 4acToTod [, =295Tm. Uyth mozxe

TYIOK HM3[al TMONBE3XKAIMUA K IardopMe Takod xke TemnoBo3. M3-3a addexra
Homnepa wactora Broporo ryaka f (BI'm) Gomblle mepBoro: OHa 3aBHCHT

OT CKOPOCTH TeIUIOBO3a Vv (BM/C) M HM3MEHSCTCs 10 3aKOHy f (v)zLov (T'm),

c
IJe ¢ — CKOpPOCTh 3ByKa (BM/c). UenmoBek, crodmuii Ha miaatdopme, pasindaeT
CHTHAJIBI TI0 TOHY, €CIM OHM OTJIMYAIOTCsS He MeHee yeM Ha 5 I'm. Ompepenure,
C Kaxkoii MHHUMAJIbHOM CKOPOCTBIO MpuOMMKaics K IuiarhopMe TerinoBo3,
€CIIM YEeJIOBEK CMOT Pas3jMIuTh CUrHaNBI, a ¢ =300 m/c. OtBer paiite B M/C.

OTBeET:

NJIn

ABTOMOOWIIb PAa3roHSCTCS Ha NPSAMOJIMHEHHOM YYacTKe IIOCCE C MOCTOSHHBIM
2
yckoperueM a (B KM/4 ). Ckopocth v (B KM/4) BBIMHCIACTCS 1O (QopmyIe

v=+2la, tme | — mpoiineHHbI aBTOMOOMIEM IyTh (B kM). Haifnure yckopenne,
C KOTOPBIM JIOJDKCH JBUTaThCS aBTOMOOWJB, 4TOOBI, mpoexaB 0,5 KM, pa3BUTH

. 2
ckopocth 70 km/4. OTBeT maiite B KM/4 .

OTBeT:
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Ot nmpucranu A Kk npucrtaHu B, paccTosHHe MeXIy KOTOpbIMH paBHO 323 KM,
OTHpaBMIICSA C TOCTOSHHOH CKOPOCTBIO NEPBBIN TEIIOXOI, a yepe3 2 yaca Mocie
3TOTO CJIEAOM 32 HUM CO CKOPOCTBIO Ha 2 KM/4 OONbIIE OTHPABUIICS BTOPOH.
HaiinnTe cKOpOCTH BTOPOTO TEIIOXO0/a, €CIIM B MyHKT B OH mpuOBLT 0MHOBpEMEHHO
¢ nepsbIM. OTBeT faiite B kM/u.

OTBeT:

NJIn

CwmemaB 45%-i1 u 97%-# pacTBOphl KHCIOTHI M 100aBUB 10 Kr' 4YHCTOH BOJBI,
nonyunin 62%-it pactBop kuciotel. Ecnu 661 BMecTo 10 kr Boabl nobasuian 10 kr
50%-ro pacTBOpa TOH € KHCIIOTHI, TO MONydHian Obl 72%-# pacTBOpP KHCIIOTHIL.
CKOJIBKO KHIOTPaMMOB 45%-T0 pacTBOpa MCIONB30BAIHN JUIS TTOIYYEHHs CMech?

OTBeT:

njmn

IlepBas TpyOa mporryckaeT Ha 5 JTUTPOB BOJBI B MHUHYTY MEHbBIIE, YeM BTOpas.
CKONBKO JIUTPOB BOJBI B MHHYTY IpOITycKaeT IiepBas Tpyba, ecim pesepByap
00béMoM 104 nuTpa OHa 3aroNHAET Ha 5 MUHYT JOJIbIIE, YeM BTOpas TpyOa?

OTBeT:

Ha pucynke wu300paxéH rpaduk QyHKUIMH BHIA f(x):k. Haiigure
x
sHauenue [ (30).
Vi
Ay
\y:/ (€9
N
1
_— 0 3 X

I

OTBeT:
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NJIN

Ha pucynke usobpaxensl rpadukn dyskumii f(x)= ax’ +bx+c n g(x)=kx,

nepecekaroruecs B Toukax A u B. Haiinure abermcey Touku B.

Vi

I
|
/

—
—
\

(%)

/y=f(X)

AT

~_> L
\S)
(O8]
=

OTBeT:

UIn

Ha pucynke wusobpakén rpapuk ¢ynkumn Buna  f(x)=a’. Haiizure

sHauenue [ (5).

Vi
/
/
y=fx
1
0 X

OTBeT:
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Haiiure Touky Makcumyma Gyukiun y =9-In(x—4)-9x—7.

OTBeT:

nin

Haiigute Touky Makcumyma GyHKuun y = (x + 8)2~ e

OrtBeT:

NJIN

X

Haiigure TOuKy MUHUMYMa QYHKIMHA ) = — -
x"+256

OTBeT:

NI

HaiiguTe TOuKky MakcumMyma (GpyHKIUH Y = X +27x% +11.

OrtBeT:

He 3adyobme nepenecmu ece omeemwvt ¢ b/JIAHK OTBETOB M 1
6 COOmeemcmeuu ¢ UHCMPYKyueil no 6bINOAHEHUIO PAdombl.

IIposepome, umoowl Kax)cowlii omeem Obl1 3ANUCAH 8 CHIPOKE C HOMEPOM
COOMEEemcmeyIoue2o 3a0aHUL.
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Yacrtp 2

/Mna 3anucu pewenuii u omeemog na 3aoanus 13-19 ucnonwvsyiime B/IAHK
OTBETOB M 2. 3anuwiume cnauana Homep 6vinoanaemozo 3adanusn (13, 14
umo.), a 3amem noaHoe 000CHO8aHHOe peuieHue u omeem. Omeemul
3anucwleéaiime 4émKo u pazoopuueo.

a) Pemute ypaBHeHUE
.3 2 .
2sin” x=+/2cos” x+2sinx.

. 5m
0) YkakuTe KOPHH 3TOTO ypaBHEHUsI, IpUHAIeKAIINEe OTPE3KY | — 47; — >

NJIn

a) Pemute ypaBHeHue
2+2cos(m—2x)+ 8sinx=+/6++/12sinx.

0) Haiinure Bce KOpHM 3TOTO ypaBHEHUS, IPHHAUIC)KAIINE OTPE3KY [371:; 9771

B npaBunbHOM Terpasnpe ABCD touku M u N — cepenunsl pédep AB u CD

COOTBETCTBEHHO. IInockocTs O meprneHauKyispHa mnpsaMmodl MN u nepecekaer

pedpo BC B Touke K.

a) [lokaxuTe, 9to npsimas MN neprneHmukymsipHa péopam AB u CD.

0) Haiimure mumomans cedenns terpadapa ABCD TIOCKOCTBIO o, €CIH HM3BECTHO,
yto BK =1, KC=3.

NJIn

B mpaBunbHON 4eThIpéxyronpHOM mupamune SABCD wyepes pebpo AB mposenn
IUIOCKOCTh 0, oOpasyromnyto cedeHne ABMN, tne touku M uw N — TOYKH

MepeceyeHuss TIOCKOCTH o ¢ OokoBbiMU pEOpamu SC u SD COOTBETCTBEHHO.

UzBectHO, uT0 AB =BM = AN =5MN.

a) [lokaxnute, uto Touku M n N pemsar péopa SC u SD B otHOmEeHHn 1:4, cumras
OT BEpIIUHHI S.

6) Haiinure KocuHyc yriia MeXIy IIOCKOCTBIO OCHOBaHUS ABCD ¥ MIOCKOCTBIO 0.
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NJIn

x x+1 x+3
Pelunre HEPaBEHCTBO 277 =9 #3225

50x% —110x + 60,5

B wurone 2026 roma rmiaHupyeTcsi B3sTh KpEOUT Ha JECATh JIET B pa3Mmepe
800 TeIC. pyOneii. YCioBHsI €ro BO3BpaTa TaKOBBI:
— KaXIbld sHBaph NOAr OyJaeT Bo3pacTarb Ha 7 % IO CPaBHEHHIO C KOHILIOM
IPEAbIAYLIEro rojia (¥ — LENoe YUCo);
— ¢ (eBpais M0 HIOHb KAXIOro rojia HeOOXOAWMO OIUIATUTH OJHUM ILTATEKOM
4acTh JI0JITra;
— B urone 2027, 2028, 2029, 2030 u 2031 romoB J0JAT TOHKEH OBITH Ha KaKyIO-TO
OJTHY ¥ Ty 7K€ BEIMYMHY MEHBIIIE TOJITa Ha HIOJb MPEIBIAYIIETO roja;
— B utone 2031 roga ponr gomkeH coctaButh 200 ThIC. pyOei;
— B wmone 2032, 2033, 2034, 2035 u 2036 T010B AOJT AOJKEH OBITH HA JPYTYIO
OJTHY ¥ Ty 7K€ BEIMYMHY MEHBIIIE IOJITa Ha MIOJb MPEIBIAYIIETO roja;
— k uronmo 2036 rona IoNT A0JKEH OBbITH BBITUIAYEH MOTHOCTHIO.
W3BecTHO, UTO CyMMa BceX IUIATeKEH MOocCie TMOJHOTO MOTalleHusl KpeauTa OyaeT
paBHa 1480 TeIc. pyOxeii. Haiinute 7.

NJIn

15 nexabpst 2026 rona IUIAaHUpYETCS B3STh KPEOUT B 0OaHKE Ha CyMMy
A mutH pyOreii Ha 24 Mecsiia. Y CIIOBUS €ro BO3BpaTa TAKOBBI:
— 1-ro 4mcia Kaxmoro mMecsua J0Jr Bo3pacTtaeT Ha 3 % MO CPaBHEHUIO C KOHIIOM
MpeIBIAYIIETo MECsIa,;
—co 2-ro mo l4-e uyuCIO KWKAOTO Mecsla HEOOXOAMMO OIHUM IUIATEKOM
OTIJIATUTH YacTh JI0JITa;
— 15-ro 4ncma xamoro Mecsna JONT JOJDKEH OBITh HAa OJHY M Ty XK€ BEINYHHY
MEHBIIIE JIONTa Ha 15-¢ 9MCIIo IpepIIyInero Mecsua;
—k 15 nexabps 2028 roaa KpeauT T0JIKEH OBbITh TOJHOCTBIO MOTAIICH.
Uemy paBHO 4, ecnu obmas cymma riatexxeit B 2028 rogy cocraBut 17 925 Teic.
pyOuneit?

© 2026 PenepanbHas ciyx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU




JlemoHcTpanmonssiii Bapuant EI'D 2026 . MATEMATUKA, 11 knacc. [IpodmisHelii ypoBens. 17 / 38

[Matuyronsauk ABCDE BnucaHn B OKpPYXHOCTh. M3BectHo, uto AB=CD =3,
BC=DE =4.

a) JJoxaxwure, uto AC =CE.

0) Haitmure mmunay nuaronamu BE, eciu AD = 6.

nin

B mapamnenorpamme ABCD c¢ octpeiM yrioMm BAD w3 BepuinHbl B IIPOBEICHBI
BbICOTBI BP u BQ, mpudéM Touka P IeXuT Ha cTopoHe AD, a Touka Q —

Ha ctopoHe CD. Ha cropone AD ormeuena Touka M. M3BectHo, utro AM = BP,
AB = BO.

a) okaxwute, uto BM = PQ.

0) Haiigure miomans Tpeyronsauka APQ, eciu AM = BP =8, AB=BQ =10.

HaiinuTe BCe 3HAYEHUS @, TPH KAXKIOM M3 KOTOPBIX CUCTEMA YPaBHEHHN
2
(x —5x—y+3)- x—y+3=0,
y=3x+a
MMEET POBHO JIBa PAa3JIMUHbIX PEIICHHUS.

NJIN

Haiinure Bce 3HaueHUs @, NpU Ka)XI0M U3 KOTOPBIX YpaBHEHUE
2
2 2 2
(‘x—a |+|x+1|) —7(|x—a |+|x+1|)+4a +4=0

HMeeT POBHO [Ba PA3JIMUHBIX KOPHS.
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U3 mnapsl HarypambHbix uncen (a;b), rae a>b, 3a OIMH XOA IOIYYarT
napy (a+b;a—b).
a) MOXXHO /11 3a HECKOJIBKO TAaKMX XOZ[0B 10my4uTb u3 napsl (100;1) mapy, Gonbiee

41CI0 B KOTOPOil pasHO 4007
0) MO’)KHO M 332 HECKOJBKO TAaKMX XOJIOB IIOJIyYUTh W3 Mapbl (100;1)

napy (806;788)?
B) Kakoe HauMeHblee a MOKeT ObiTb B mape (a;b), U3 KOTOpOii 3a HECKONBKO

XOJZI0B MOXKHO IIOTy4uTb n1apy (806; 788)?

nin

Ha nocke 3amucano 10 HaTypalbHBIX 4MCEN, CPEIU KOTOPBIX HET OAWHAKOBBIX.

Oxkazanoch, 49TO cpenHee apU(PMETHUECKOe IIOOBIX YeTHIPEX WM TIITH YUCeT

13 3aIIMCAHHBIX SIBISACTCSA IIETBIM YHCIOM.

a) MoryT a1 cpelu 3alMCcaHHBIX Ha JOCKE YMCENl OJHOBpEMEHHO ObITh umcna 403
n2013?

0) MoskeT 1 OJJTHO M3 3alMCAHHBIX Ha JIOCKE YHCE OBITh KBAJPaTOM HATypalbHOTO
Yucia, €CIM CPed 3allMCaHHbIX Ha JI0CKEe uncell ecTh yucio 403?

B) M3BecTHO, YTO cpenu 3amMCaHHBIX Ha JIOCKE 4YMCENl €CTh 4hciao | W KBajgpaT
HaTypaJIbHOr0 4ucia #, Ooubiiero 1. Halinure HammeHblliee BO3MOXKHOE
3HaYeHHE 7.

Ilposepvme, umoowbl Kadxcovlii omeem Obll 3aANUCAH PAOOM C HOMEPOM
COOMBEMCmEyIoue20 3a0anusl.
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CucremMa oLleHUBAHHUS IK3aMEHAIIMOHHOI PaGoThl 10 MaTeMaTHKe
(npodunbHbBIH yPOBEHBb)

[IpaBuIBbHOE BHINOTHEHHE KAXA0TO U3 3amaHuii 1-12 orneHuBaercs 1 6ammoMm.
3agaHue cyMTaeTCs BBIIOJNHEHHBIM BEPHO, €CIM OTBET 3amMcaH B Tod Qopwme,
KOTOpas yKa3aHa B MHCTPYKI[MU MO BBIOTHEHUIO 33/1aHUs, U TIOTHOCTBIO COBIAHaeT
C 9TaJIOHOM OTBETA.

Homep IIpaBHJIBHBII 0TBET

3ajaHus ITpumep 1 ITpumep 2 [Tpumep 3 [pumep 4
1 61 18 20 5
2 12 13 5
3 1,125 36 104 168
4 0,1 0,38 0,2
5 0,657 0,15 0,67 0,78
6 9 7 93 3
7 0,75 2 125
8 5 6 1,5
9 45 5 0,5
10 15 15 8
11 0,1 9 32
12 5 -6 16 -15

Pemennsi U KpUTEpHH OLICHUBAHUS BBINOTHEHHS 3aiaHUI
¢ pa3BépPHYTHIM 0TBETOM

KomudecTBo 0ailioB, BRICTABIEHHBIX 3a BBIIOJIHEHHE 3agaHuil 13—19, 3aBucur
OT TOJIHOTHI PEIIeHUs U MPABHILHOCTH OTBETA.

OO6mue TpeOoBaHUS K BBHIMOJIHECHUIO 3aJaHHid C Pa3BEPHYTHIM OTBETOM:
pelIeHue [OJHKHO OBbITh MaTEMaTHUECKH TPAMOTHBIM, IMOJHBIM; BCE BO3MOXKHBIC
cllydad JIOJDKHBI OBITH PaccMOTpeHbl. MeToabl peleHusi, (OPMBI €ro 3amucH
u (opMBI 3amucH OTBeTa MOIYT ObITh pa3HbIMU. 3a pelieHHe, B KOTOPOM
000CHOBAHHO TI0JIy4eH NPaBWJIbHBII OTBeT, BBICTABJIAETCH MAaKCHUMAJIbHOE
KoOJH4ecTBO 0ajioB. [IpaBMIBLHBI OTBET NMPH OTCYTCTBHU TEKCTA pPelIeHHs
ounenuBaercsi 0 6aJ1J10B.

IKcnepThl NPOBEPAIOT  TOJBKO MaTeMaTH4eCKoe
NPeICTABJIEHHOI0 peleHNsl, a 0COOeHHOCTH 3aNMCH He YYUTHIBAIOT.

[lpn BBIIONHEHHH 3aJaHUsS MOTYT HCIOJIB30BaThCs O€3 JT0Ka3aTeNbCTBa
M CCBUIOK JIIOObIC MaTeMaTHIeCKue (akThl, COAepKaIIuecs B yUeOHUKAX, BXOISIIHX
B (encpanbHbIii TEepeYeHb YYEOHHMKOB, JIOMYIICHHBIX K HCIIOJIb30BAaHUIO TIpU
peanu3anMyd  UMEIOUIMX TOCYJApCTBEHHYIO aKKpEAWTAIHI0  00pa30BaTeIbHBIX
MIPOTPaMM CpeHEro 00Iero 00pa3oBaHusl.

coep:kaHue
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a) Pemnte ypaBaeHme
.3 2 .
2sin” x=+/2cos” x+2sinx.

. 5m
0) YkaxuTe KOPHH 3TOTO YpaBHEHHUS, IPUHAIJICKAIINE OTPE3Ky | — 4m; — > |

Pemenue.
a) 3anuiemM UCXOTHOE YPaBHEHHE B BUJIC:

25inx~(1—0052x)—\/Ecoszx—2sinx:O;
2sinx—25inx~cos2x—\/5coszx—2sinx:0;
Zsinx-cos2x+x/300s2x20; coszx~(2sinx+\/_§)=0.
V2
2

s .
3Hauut, cosx=0, oOTkyma x= £} +nk, keZ, wnm sinx=-— , OTKyna

x:—%+2nn, n ez, nm x:—%+2nm, me.

6) C mOMOIIBIO YHCIOBOH OKPYXHOCTH OTOEpEM I
2
KOpHH, IPUHAIJICHKALINE OTPE3KY [— 4m; — %t}

Jn, _llx, _su
27 4 27

OTBeT: a) %+nk, keZ; —%+2nn, newr;

[Homyuum uucna: —

—3—n+2nm, mei,

6 _In. _ln _su

2 g N Y

Kputepun onieHUBaHUs BHINOJHEHHsI 32IaHUSA Basuibl
OOOCHOBAHHO MOJYYCHBI BEPHBIC OTBETHI B 00OUX ITyHKTaX 2
O00CHOBAHHO I0JIy4€H BEPHBI OTBET B IIYHKTE ¢
W
TIOJTyYeHBI HEBEPHBIEC OTBETHI U3-32 BEIYHUCIIUTELHON OMMOKH, HO TIPH 3TOM 1

UMEEeTCsl BepHasl IOCIENOBaTEeIbHOCTh BCEX ILNAroB peUIeHUs 00ouX
MYHKTOB: IYHKTA @ U IIyHKTa O

Penienne He COOTBETCTBYET HM OJAHOMY M3 KPUTEPHEB, NIEPEUUCIEHHBIX 0
BBIILIE

Maxcumanvroiil 6aun 2
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nimn

a) Pemnte ypaBHeHue
2+2cos(m—2x)+ 8sinx=+/6 ++/12sinx.

0) Haiigure Bce KOPHH 3TOTO YpaBHEHHUSI, TPUHAIIICKAIINE OTPE3KY [371:; 9711

Pemenue.
a) 3anuiemM UCXOJHOE YpaBHEHHE B BUJIEC:

2—2c052x+2\/55inx:\/g+2\/§sinx;
2—2(1—2sin2x)+2\/§sinx—2\/§sinx—\/g=0;
4sin2x—2(\/§—\/5)sinx—\/g=0; (2sinx—\/§)-(2sinx+\/§)=0.
V3
2

3HaunT, Sinx= , OTKyZIa x=%+2nk, keZ, wnm x=23—n+2nl, leZ, wmm

sinx:—Tz, OTKy/1a x:—%+2nm, m e 7, uam x:—%+2nn, neZ.

6) C moMomBbI0 YHCIOBOIl OKPYKHOCTH OTOEpEM L0

KOPHH, MPUHA/UICKALINE OTPE3KY [37:; 9%} 2 %[
13n, 157, 13=n |

IT L= = =4
0JIy4UM YHCIIA 12 3

Omer: a) £+ 2nk, keZ; %’Hznz, ez,

—%+2nm, meZ; —%ﬂ-Znn, neZ;

5) 13m0, I5n 137
4 4 3
Kpurtepun onieHuBaHUSI BbINOJIHEHNUS 3a1aHUS Bannbl
OOOCHOBAHHO ITOJTYYEHBI BEPHBIC OTBETH B 000MX ITyHKTaX 2
OO0O0CHOBaHHO NOIYYeH BEPHBIA OTBET B MyHKTE d
nim
TOTy4eHbl HEBEPHbIE OTBETHI M3-3a BHIUMCIIUTENBHON OLIMOKH, HO TIPU 3TOM 1

UMeeTcs BepHas IIOCIEAOBATENBHOCTh BCEX IIMAroB pEIICHHS O00O0MX
ITyHKTOB: ITYHKTA ¢ ¥ IIyHKTA 6

Pemienne He COOTBETCTBYET HM OJHOMY M3 KPUTEPHUEB, IIEPEUUCICHHBIX
BBIIIE

Maxcumanvhuwiii 6ann 2
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B npasunsHOM Tetpasape ABCD toukm M um N — cepenunsl péoep 4B u CD

COOTBETCTBEHHO. IIOCKOCTE Ol MepIeHIUKYNspHa HpsMoi MN © mepecekaeT

pedpo BC B Touke K.

a) Jlokaxxute, uto npsimass MN nieprneHaukysipa péopam AB u CD.

6) Haiinure mnomanp cedenus: rerpadapa ABCD 1IIOCKOCTBIO o, €CJIH U3BECTHO,
yto BK =1, KC =3.

Pemenue.

J3

a) B tpeyronsnuke ANB umeem: AN = BN = TCD'

CreoBaTebHO, OH PAaBHOOEIPEHHBI C OCHOBAHHEM
AB, aero meanana NM mneprieHmKyIsipHa pedpy AB.
Awnanornyno npsiMmasi MN nieprieHauKysipaa peopy CD.
0) [TnockocTs O, mepHeHAUKYIspHas mpsmod MN,
napauiensHa npameiM - AB u CD, TNOCKOIBbKY 9TH

MpsIMbIE IEPIEHANKYJIISIPHBI IpsiMoil MN .
O06o3HaunM Touku nepecedeHust péoep AC, AD u BD

¢ IIOCKOCTBIO o yepe3 L, P u O coorBercTBeHHO. Toraa yetbipéxyronbank KLPQ

SBJIACTCSA TIPSMOYTONIBHIKOM, IIOCKONBKY ero cropoHsl KL u P(Q mnapamiensHbl
pebpy AB, cropoust KQ u LP mnapamwtenshsl pedopy CD, a mpsmbie AB u CD
HEPIeHANKYJIPHBI.

Tpeyroneiuku KCL u KBQ pasHocroponnue. CremoBatenbho, KL =KC=3,
OK = BK =1, a miomans npsmoyronbanka KLPQ pasna KL -KQ =3.

OrtBer: 0) 3.

KpHTele/l OIICHUBAHUSA BbINOJHCHUSA 3aJaHUA bajauabl

Vmeetcst BepHOE OKA3aTENLCTBO YTBEP KICHHS ITyHKTa ¢ M 0OOCHOBAHHO
NI0JIy4€H BEpPHBII OTBET B IYHKTE 6

IMoryueH 060CHOBaHHEII OTBET B IyHKTE O
50)141

UMeeTCs BEPHOE JMOKa3aTeIbCTBO YTBEPXKACHUS IyHKTa @, HO TIpH 2
00OCHOBAaHHOM pCIICHWH IyHKTa 6 TIONy9eH HEBEPHBIH OTBET WH3-3a
apudMeTn4ecKor onOKu

HMeercst BepHOE JI0KA3aTeIbCTBO YTBEPIKACHNUS IYHKTA d,

150)171

npyd 00OCHOBAHHOM PEIICHUH MYHKTA § IOJNyYeH HEBEPHBIA OTBET U3-3a
apu(hMETHIECCKON OIITHOKH, 1
150)171

00OCHOBAHHO TIOJNlyYeH BEPHBI OTBET B NYHKTE 6 C HWCIOJIB30BAHUEM
YTBEPKICHUS IYHKTA d, IPH 3TOM IYHKT d HE BBIIOJIHEH

Pemenne He COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPHCB, HpI/IBeZ[éHHLIX
BBIIIC

Maxcumanvrvii 6an
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nin

B mpaBunmbHON deTspéxyronsHOM mupamune SABCD uepes pebpo AB mposenn
IUIOCKOCTh 0, oOpasywiryro cedyenue ABMN, tne touku M u N — TOYKH

MepeceueHns] IUIOCKOCTH o ¢ OokoBeIMH pEbpamm SC U SD COOTBETCTBEHHO.
U3BectHO, uT0 AB = BM = AN =5MN.

a) Jlokaxxute, uro Touku M u N pensrt péopa SC u SD B oTHouieHuu 1:4, cuuras
OT BEPUIMHBI S.
6) Haiinure KocuHycC yriia MeX Iy MI0CKOCTbI0 OCHOBaHUS ABCD W IUIOCKOCTBIO 0.

Pemenue.

a)[Ipsmere AB w CD mapaienbHBI, 3HAYUT, IUIOCKOCTH ¢ TIapajuienbHa

npsmoit  CD. [Ilomywaem, uytro mnpsmas MN, 100 KOTOpPOH MepeceKaroTcs

miockoctd SCD u o, napannensHa npsmon CD.

CrenoBaTeiabHO, ZSMN = /SCD " ZSNM = ZSDC, 3HAYUT,

tpeyronsHukd MSN u CSD nmono6us!. [Tomyuaem:
SM _SN _MN _1
SC SD CD 5

Taxum obpazom, SM : MC =SN: ND =1:4.

6) O603Haunm cepeaunbl péoep AB u CD toukamu P u () COOTBETCTBECHHO,
a Touky mepecedeHus miockoctt SPQ ¢ otpeskom MN — Ttoukoil K.
Ipsimbie MN u CD napamienshsl, noatomy SK : KO =SM : MC =1:4.

ITnockocts SPQ conepiKUT BBICOTY MUPaMUABL U NpsiMyto PQ, TepreHIuKyISpHYIO
npsimoii  AB. CnenoBarenbHo, iockocts SPQ meprneHIuKyisipHa mpsiMoit AB,

10 KOTOpOM mnepecekarorcs Miaockocth ABC M o, 3HaYUT, UCKOMBIH Yroj paBeH
yriiy KPQ.
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[Iyctp MN =2a, TorAa AB=BM = AN =5MN =10a. Bricora PK
paBHOOenpeHHOM Tpaneuun ANMB paBHa

2
J e _(M) .o

2
B tpeyrombauke SPQ omnycrtum nepnenaukyisipet SO u KT Ha cropony PQ.
Torga Touka O sBiseTCs cepenuHoit orpeska PO, Tak kak SO — BbICOTA
npaBuwibHOW nupamuasl SABCD. Ilo Teopeme O NpONOPLUOHAIBHBIX OTpe3Kax
OT:TO=SK:KQ=1:4. Tlockonsky PQ=BC=10a, nonygaem: PO=00=5a;
OT=%0Q:a;PT:PO+OT:6w

Tpeyronbauk KPT mpsiMOYTOJBHBIN, TO3TOMY

P 6a 21

cos ZKPQ =cos ZKPT =—=——F+—=——.
KPP 2J21a 7
V21

OrtBer: 0) —

KpnTepm[ OLICHUBAHHUSA BbINNOJIHCHUSA 3aJaHUA babl

Hmeetcs BepHOE J0Ka3aTENbCTBO YTBEPHKAEHUS IMyHKTa a M OOOCHOBaHHO
HOJTy4YeH BEpPHBIN OTBET B MMyHKTE 6

ITonmyueH 00OCHOBaHHBIH OTBET B IYHKTE O
WJIn

UMeeTCs BEpPHOE JIOKA3aTeNbCTBO YTBEPKIACHUS WYHKTa d, HO IIPH 2
00OCHOBAaHHOM pEIICHUM IYHKTa 0 TOJXy4eH HEBEPHBIH OTBET U3-3a
apu(MeTHIeCKOH OUIMOKH

VimeeTcst BEpHOE TOKA3ATEIBCTBO YTBEPIKACHHUS ITyHKTA d,

W

npu 0OOCHOBAHHOM PpEIICHHH IMyHKTa 6 MOJYYeH HEBEPHBIA OTBET HM3-3a
apuMeTHYeCKOr OIMOKH, 1
njim

000CHOBAaHHO TMOJYYEeH BEPHBIH OTBET B MYyHKTE 6 C HUCIOJH30BAHUEM
YTBEP)KICHUS MYHKTA ¢, IPU 3TOM NYHKT g HE BHIIOJTHEH

Pemenue He COOTBCTCTBYECT HH OJHOMY H3 KPHUTCPHUEB, HpHBeHéHHLIX
BBIIIC

Maxcumanvrolii 6an 3
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10g2(2—x)—10g2(x+1) S

PemnTe HepaBeHCTBO >0.

log§x2+log2x4+l

Pemenue.
3anuineM UCXO0HOe HEPAaBEHCTBO B BUJIE:

10g2(2—x)—10g2(x+1)>0. log,(2-x)—log,(x+1)

o (log2x2+1)2 =0

2 2 2
logsx” +2log,x" +1
) 2
3HadyeHUe 3HAMEHATEI (logzx +1) He omperneneHo npu x =0, paBHO HYIIO

2 2
OpU X =——%— UIPU X =——— U NOJOXKUTEIIHHO NIPH APYTUX 3HAYCHUAX X .

2 2
2 2
pu x#— R zZ0u x# - HEPaBEHCTBO MPUHUMAET BU/L:

log(2—x)—log,(x+1)>0; log,(x+1)<log,(2—x); 0<x+1<2-x,

%. YuursiBas YCJIOBUA X # — g , X# 0Oum x# 72 , IoJIydacm:

dexe Y2 V2 1
22 2
N TR

otkyna —l<x<

2 2
Kputepuu oueHMBaHMS BbINOJTHEHHUS 3aJaHUS Bbaibl
OOO0CHOBAHHO ITOIYYEH BEPHBIA OTBET 2

OOOCHOBaHHO  TONy4YeH  OTBET, OTIHUamuiici 0T  BEpHOTO

1
HCKITIOICHARY WQEKIL 7 ,

nim !
[OJTYYCH HEBEPHBINA OTBET U3-32 BBIYUCIUTEIBHOMN OIIHOKH, HO IPU 3TOM
HMEETCsl BEPHAsI MTOCJIC[OBATEIbHOCT BCEX IArOB PEIICHUSI
Peuienne He COOTBETCTBYET HH OJHOMY W3 KPHTEPHEB, MEPEUUCICHHBIX
BBIIIIE

Maxcumanvrulii 6an 2
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nJjimn

X x+1 x+3
PemmTe HepaBeHCTBO 27 =9 +3 =27,

50x% —110x + 60,5

Pemenne.
3anuineM UCX0HOE HEPAaBEHCTBO B BUJIE:

33 _3.32.343.3°.32-3°

=)
>0; >0.
0,5(100x2—220x+121)

(10x-11)*

2
3nauenne 3namenarens (10x—11)" paBuo Hymo mpu x=1,1 u momoxurenbHO

IpH IpYTHX 3HadeHUsxX x. [Ipn x #1,1 HepaBeHCTBO MpUHUMAET BUA:
3
(3)‘—3) >0; 3% >3,

oTKyzaa x > 1. YuurbiBasg orpannuenne x # 1,1, momygaem: 1<x<1,1; x>1,1.
Otser: [1;1,1); (1,1; + ).

KpnTepun oneHuBaHUSA BbINOJIHEHHS 3aIaHNAS Bajuibl
O060CHOBaHHO NOTYYEH BEPHBIH OTBET 2
OOOCHOBaHHO  TOJIydeH  OTBET, OTJIMYAOMMIiCI OT  BEpHOTO
HUCKJIFOYEHUEM TOYKH 1,
nIm 1
TIOJTyYeH HEBEPHBII OTBET M3-32 BEIYMCIUTEIHLHON OMIMOKH, HO TIPH 3TOM
UMeeTCs BepHasl IOCIIeJ0BATeIbHOCTh BCEX I1ar0B PelIeHHs
Pemenne He COOTBETCTBYEeT HH OJHOMY W3 KPUTEPHEB, MEPESUHCICHHBIX
BBIIIIE

Maxcumanvrviil 6aun 2
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B wuronme 2026 roma ruiaHupyeTcs B3STh KPEOUT Ha JECATh JIET B pa3Mepe
800 ThIC. pyOieil. Y CIoBuUsI €ro BO3BpaTa TAKOBEL:
— KaXIbpl sHBaph NOAT OyaeT Bo3pacTarh Ha 7 % IO CPaBHEHWIO C KOHIIOM
HpPEeAbIAYLIEro rojia (¥ — LEN0e YUCO);
— ¢ (¢eBpays IO UIOHb KKAOTO roja He0OOXOIMMO OIUIATUTh OJHUM IJIaTEKOM
9acTh JI0JTa,;
— B wurone 2027, 2028, 2029, 2030 u 2031 T0o10B JONT TOHKEH OBITH Ha KaKyIO-TO
OJIHY M TY 7K€ BEJIMUMHY MEHBILIE 10JIra Ha HIOJIb MPEIbIAYILEro rofa;
— B utone 2031 roga gonr gomkeH coctaButh 200 ThiC. pyOIei;
— B mone 2032, 2033, 2034, 2035 u 2036 T0o10B AOJT AOJKEH OBITH HA JPYTYIO
OJTHY ¥ Ty 7K€ BEIMYMHY MEHBIIIC TOJTa Ha UIOJb MPEIBIAYIIETO roja;
—  x uroiiro 2036 roja K0T 0 KEH OBITh BBIILIAYEH [TOJHOCTEHIO.
W3BecTHO, UTO CyMMa BceX IUIATEeXKel MOCie MOJHOTO TOralleHus KpeauTa OyaeT
paBHa 1480 TrIc. pyOueii. Haiimure .

Pemenne.
ITo ycnosuto monr (B ThIC. pyOiieif) MO COCTOSHUIO HA UIONb JOKEH YMEHBIIATHCS
CIIeAYIOMuUM 00pa3oM:

800; 680; 560; 440; 320; 200; 160; 120; 80; 40; 0.

-
[Tyctb k:1+ﬁ. Torga mocienoBaTenbHOCTh pa3MepoB Joira (B ThIC. pyOieii)

[0 COCTOSIHHIO Ha SIHBaph TAKOBA:
800k ; 680k ; 560k ; 440k ; 320k ; 200k ; 160k ; 120k ; 80k ; 40k.
CrnenoBaTelibHO, TUIaTEXH (B THIC. pyOJieil) TOJKHBI ObITH CIIETYOIUMHU:
800k —680; 680k —560; 560k —440; 440k —320; 320k —200;
200k —160; 160k —120; 120k —80; 80k —40; 40k.
3HauuT, CyMMa BCeX IUIaTexei (B ThIC. pyOiieit) OyleT CoCTaBIATh:
5(560k —440)+5(120k —80) =3400k — 2600.

IMonywaem: 3400k —2600 =1480, otkyna k=1,2 u r =20.

Otser: 20.

Kpurtepuu onleHuBaHUs BbINOJIHEHUS 3a1aHUS Basibl
OOOCHOBAHHO TTOJTy4eH BEPHBIH OTBET 2
Bepno nocrpoeHa maremMaTuuecKasi MOJENb 1
Pemenne He COOTBETCTBYET HH OIHOMY H3 KPHTEPHEB, IEPEUHCICHHBIX 0
BBIIIE

Maxcumanvuoii 6ain 2
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nin

15 nexabpst 2026 rona IUTAHUpYETCS B3ATh KPEOUT B 0OaHKE Ha CyMMy
A mutH pyOreii Ha 24 Mecsiiia. Y CIIOBUS €ro BO3BpaTa TaKOBBI:
— 1-ro 4ncna Kaxaoro mMecsua J0Jr Bo3pactaeT Ha 3 % Mo CPaBHEHUIO C KOHIIOM
MPEIBLIYIIEro MecsIa,;
—c0 2-ro mo l4-¢ 4YHMCIO KaXAOro Mecsdia HEOOXOOUMO OJHHUM IIIaTCKOM
OILJIATHUTD YaCTh JI0JITa;
— 15-ro umcna Kaxaoro Mecsia JONT JAOJDKSH OBbITh Ha OJHY WM Ty K€ BEIMYNHY
MEHBIIIE JI0NTra Ha 15-¢ 9o NpeapIayIero Mecsa;
—x 15 nexabps 2028 rona KpeauT T0JIKEH OBITh TIOJTHOCTBEO MOTAIICH.
Uemy paBHO A, ecnu obmas cymma miarexkeid B 2028 roxy cocraBut 17 925 ThIC.
pyOuneit?

Pemenue.

[To ycnoBuro jonr mepea OAHKOM IO COCTOSIHMIO Ha 15-¢ 4HCIIO KaXIoro Mecsla
10004 1254 .

JIOJDKEH ~ yMEHbUIaTbCcid  Ha T: 3 TBIC. PYOIIeid, CJIEIOBATENBHO,

no cocrossHuo Ha 15 nexabps 2027 roma um Ha 15-¢ YHMCIO KaXa0ro Mecsua
2028 roma moar (B ThIC. pyOiel) MOJDKEH YMEHBIIATHCS IO HYJIS CIETYHOIIUM
obpazom:
13754 12504 2504 1254
3 2 3 27737 37
[TepBoro umcna kaxngoro mecsua 2028 roma monr Bo3pactaeT Ha 3 %, 3HAYMT,
[I0CJIEI0BAaTEIbHOCTE  Pa3MEpPoOB  Joira (B THIC. pyOiei) 1O COCTOSHHUIO
Ha 1-e yucIo TakoBa:

5004; 0.

1,03-5004: 1,03-@; 1,03-%; 1,03-%.
CrenoBarenbHO, IATEKH (B THIC. pyOJIei) JOIDKHBI OBITH CIIETYIOIINMU:
1235’4 +154: 1235A +13,754: .. 12%+2,5A; 1235A +1,254.

Bcero cienyet Beimatuth B 2028 rony
1704 +128,754

© 2026 PenepanbHast ciyx0a o Hag30py B cdhepe 00pa3oBaHUs U HAYKU

12 73 =597,54 TrIC. pyOINCeH,
otkynaa 597,54=17925; 4A=30.
Ortser: 30.
KpuTepun onieHUBaHUS BbINOJTHEHHsI 3a1aHUS Baibl
OO0CHOBaHHO NOITY4€H BEPHBIH OTBET 2
BepHo nocTpoeHa MaTeMaTuueckas MOJEIb 1

Pemenue He COOTBCTCTBYCT HU OOHOMY H3 KPUTCPUCB, NCPCUUCICHHBIX
BBIIIC

0
Maxcumanvrviii 6aun 2
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IMatuyronsuuk ABCDE Brnucan B OKpyxkHOCTb. M3BectHo, uto AB=CD =3,
BC=DE =4.

a) Hokaxwure, utro AC =CE.

6) Haiigure nnuny nuaronanu BE, ecnu AD =6.

Pemenue.

a) B gersipéxyromsanke ABCD octpeie yriust ACB
n CAD onuparorcss Ha paBHble Xopael AB
u CD. CnenosarensHo, LACB=/CAD, a 3Hauwr,
npsmeie BC u AD mapamnenbHBl. AHAJIOTUYHO
npsamele CD u BE napajuleNbHBL.

3Hauut, 4yerbipéxyroinbauku ABCD wu BCDE
SIBIISTIOTCS paBHOOEAPEHHBIMU TpanenusIMHu.
CnenoBarensno, AC = BD =CE.

0) O003HAUNM TOUKY TIepecedeHus] AuaroHaneit AD
u BE uepes M. UYerbipéxyronbhuk BCDM  sBisieTcss napauieliorpaMMOM,
MOCKOJIBKY ~ €ro  IPOTHBONOJOXHBIE  CTOPOHBI  TapajIeJdbHBL.  3HAYMUT:
BM =CD=AB=3, DM =BC=DE=4. CnenoBareibHO, TpeyroibHuku ABM
u MDE paBHOOeapenHble, npuuéM ~LBAM =/AMB=/DME = /DEM. 3uHauywr,

DE _4
3TH TPEYTOJBHUKH TIOJO0OHBI C Kod(HIeHTOM momodus ——=—, OTKyla

AB 3’

MOTyYaeM:

DE DE 8

ME==—-AM ==——-(AD—-DM ) ==,
AB AB ( ) 3’
BE =BM + ME = 1?7
OTBeT: 0) %
KpuTepun onieHHBaHUs BHINOJHEHHSI 3aIaHUSA Baubl

Hmeercss  BepHOE  JOKA3aTEeNbCTBO  YTBEPKICHHUS  IMYHKTA @ 3
1 000CHOBAHHO MOJYYCH BEPHBII OTBET B MyHKTE O
[TonmyueHn 000CHOBAaHHEBIM OTBET B MyHKTE O
nim
HMMEETCSl BEPHOC J[IOKA3aTEIbCTBO YTBEPKIACHUS MYHKTa d, HO IIPH 2

00OCHOBAaHHOM pEIICHUM IIyHKTa 0 TIOJXy4YeH HEBEPHBIH OTBET U3-3a
apU(PMETHIECKOH OmmMOKH

Vmeetcst BepHOE JTOKA3aTEIBCTBO YTBEPIKACHHUS ITyHKTA d,

NI

npu 000CHOBAaHHOM pEIICHUH IYHKTA 6 MONYyYeH HEBEPHBIH OTBET H3-3a
apuQMeTHIecKoi ommoKy, 1
150)141

00OCHOBAaHHO TIOJNydYeH BEPHBIH OTBET B IyHKTE 6 C HCIOJIB30BAaHHEM
YTBEPIKJICHUS ITyHKTA ¢, TIPU 9TOM IYHKT g HE BBIIOJIHCH

Pemienne He COOTBETCTBYET HU OJHOMY U3 KDUTEPHEB, NPUBEIAEHHBIX 0
BBILIC

Maxcumanvroiil 6aun
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NJIn

B mapamnenorpamme ABCD c¢ octpeiM yrioMm BAD w3 BepuimHbl B NPOBEICHBI
BBICOTHI BP m BQ, mnpuuéM Touka P nexur Ha cropoHe AD, a Touka Q0 —

Ha ctopoHe CD. Ha cropone AD otmeuena Touka M. M3BectHo, uto AM = BP,
AB = BQ.

a) Jlokaxkure, uto BM = PQ.

6) Haiigure miomanp Tpeyronsuuka APQ, ecniu AM =BP =8, AB=BQ =10.

Pemenue.
a) 3ameTHM, 4To:
ZABC =180°—- 4ZBAD, LABP=90°- ZBAD,
ZCBQ =90°—ZBCD =90° — £ZBAD.

Takum obpazom,
£PBQ =/ABC — ZABP — ZCBQ = ZBAD.

3HauuT, TpeyrodbHUKU MAB wu PB(Q paBHbl, nockoibky AM = BP, AB=BQ
u LMAB = ZPBQ. CnenoBarensno, BM = PQ.

B C

Hy———>/0

A P M D

6)B TPEYTOJIbHUKE ABP, 1o Teopeme IMudaropa, MOJTy4aeM:
AP=N AB*> - BP® =6.

IIycte QH — BbicoTa TpeyronsHuka BQP. Toraa tpeyronbhuku ABP w BQOH
paBHbI, NOCKONbKY AB=BQ, 4ZBAP=/Z0QBH un /ZAPB=/BHQ=90°.
CnenoBarensHo, BH = AP = 6. 3naunt, PH = BP— BH =2.

[Tnomanu tpeyronsHukoB APQ w APH paBHbI, TIOCKOJIBKY Tipsimbie AP u QOH

napaunensHsl. Ilnomans Tpeyronsauka APH paBHa
AP-PH _6-2 _ 6
2 2 '

CrenoBarenbHO, IIOMans Tpeyronsanka APQ pasHa 6.

OrtBer: 0) 6.
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KpnTeplm OIICHUBAHHUSA BbINNOJHCHUSA 3a1aHUA Bbanabl

Vmeercss  BepHOE  JOKAa3aTeNbCTBO  YTBEPXKACHHS  NIyHKTA  d 3
1 000CHOBAHHO TIOJTYYEH BEPHBIH OTBET B MYHKTE O

[Noxyuer 060CHOBaHHEII OTBET B IIyHKTE O
Wi

UMeeTCsl BEpHOE [OKA3aTeNbCTBO YTBEPXKICHUS IyHKTa d, HO TIIPH 2
000CHOBaHHOM pELICHWH MyHKTa 0 MOJIy4eH HEBEpHBIH OTBET H3-3a
apudmernyeckor omrOKu

Mmeetcst BepHOE JOKA3aTEILCTBO YTBEPIKICHHUS TyHKTA d,

i

npd OOOCHOBAaHHOM DCIICHHH IyHKTa 6 [OJYyYeH HEBEPHBI OTBET
n3-3a apuMEeTHIECKOM OMHOKH, 1
i

00OCHOBAaHHO MOJIYYCH BEPHBI OTBET B IIYHKTE 6 C HCIIOJIb30BAaHUEM
YTBEPKACHUS MyHKTA g, TPYU 3TOM IIYHKT ¢ HE BBITIOIHEH

Pemenne He COOTBECTCTBYCT HU OJHOMY M3 KPHUTCPUCB, HpI/IBe}Z[éHHI)IX 0
BBIIIC

Maxcumanvuwiit 6ann

HaiiguTe Bce 3HaYCHUS @, IPH KaXKAOM M3 KOTOPBIX CUCTEMa YpaBHEHHI
(x2 —5x—y+3)- x=y+3=0,
y=3x+a

HMEET POBHO JIBa Pa3JIMYHbIX PEHICHHSI.

Pemenue.

Kaxnoe peunieHue ypaBHEHUsS <x2 -S5x—y+ 3)~ x—y+3=0 mbo sBugeTCA

pemeHreM ypaBHEHUs x—y+3=0, oTKyaa y=x+3, ITUO0 SBIAETCS pEIICHHEM

CHCTEMBI:
2 2

{xz—Sx—y+3=0, {y:x2—5x+3, y=x"-5x+3, y=x"-5x+3,

x—y+320; y<x+3; x2-5x+3<x+3; |x?—6x<0,

2
oTKyma y =x —5x+3 npu ycnopun 0< x<6.

JU1s KaXI0ro U3 3TUX CIydaeB NOACTaBUM ) =3x+a U HaliéM KOJIUYECTBO KOPHEH
MOTy4YHBIIErOCs YpaBHEHHs B 3aBUCHMOCTH OT d .

[TepBslii ciyuait: 3x+a=x+3, oTKyna x = 3_Ta'

Bropoii cnyyait: 3x+a = x> —5x+3 npu ycioBun 0 < x <6. [lonyyaem kBagpaTHoe
YpaBHEHUE x?-8x—a+3=0. JIMCKpUMUHAHT  3TOr0  yYpaBHEHUS  DPaBEH
64+4(a—3)=4(a+13). 3uaunt, ypasuenue x° —8x—a+3=0 UMeeT 1Ba KOPHS
opu a>-13, uMeer e€AMHCTBEHHBIH KopeHb x=4 1npu a=-13
U HE UMeeT KOpHel mpu a < —13.
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Ipu a>-13 dyskums f(x)= x> —8x—a+3 MPUHAMAET HAaWMEHbIlIee 3HAYCHHE

Opu x=4, W 3TO 3Ha4YeHHe oTpumartenbHO. CieqoBaTeNpHO, OONBIINHA KOPEHBb
ypaBuenust f(x)=0 ynoenerBopsier ycnoButo 0<x<6 TOrZa M TONBKO TOIJA,

xorma f(6)20; —a—920, otkyma a<—9.
AHanorndHo MeHbUIMIT KOpeHb ypaBHeHust f(x)=0 yIOBIETBOPSET YCIOBHIO

0 < x <6 Toraa u ToIbKO Toraa, korma f(0)>0; —a+320, otkyga a <3.
3—a
Yucno Y5 ABIMCTCA  KOPHEM  KBA/IATHOTO  yPAaBHCHHS f(x)=0

3-a

2
an/I( ) -4(3-a)—a+3=0, oTkyna

(a;?})z +3(a-3)=0;(a-3)(a+9)=0,

TOeCTbIpU a =3 unpu a=-9.

Takum o00pa3oM, HCXOOHas CHUCTEMa YpPaBHEHHWH HMMEET POBHO JBa Pa3lUYHBIX
pemenus npu a=-13; —9<a <3.

OtBeT: a=-13; —-9<a<3.

KpuTepun onieHHBaHHS BBINOJTHEHHS 3a1aHUS Bansl
OOO0CHOBAHHO ITOJTy4€eH BEPHBIH OTBET 4
C moMomIbI0 BEPHOTO PACCYKIEHHS ITOIYYeHO MHOXKECTBO 3HAUEHHH a,
OTNIMYAIONmEecs] OT HCKOMOTO TOJBKO  HCKIIIOYEHHEM/BKIIOUYCHHUEM 3

TOYeK a=—9 u/umm a=3

C [OMOLIBK BEPHOTO PACCYXKICHUs MONyYeH MPOMEKYTOK (—9;3)
MHOKECTBA 3HAYEHUH a ,» BOBMOXHO, C BKIITFOUCHHUEM I'PAHUYHBIX TOYCK
I 2
HOJTyYeH HEBEPHBIH OTBET M3-32 BBIUYHCIUTEIBHON OMMOKH, HO IPH 3TOM
BCPHO BBIIOJHEHBI BCC INATH PCIICHUS

3amaya BEpHO CBEEHa K MHCCIECJOBAHMIO B3aMMHOTO PACIIONOXKEHHS
apaOoITbl ¥ IPSMBIX (AaHAUTNTHIECKH MITH TPadHUuecKn)

Pewienue He cOOTBETCTBYET HM OJHOMY W3 KPUTEPHUEB, MEPEUNCIECHHBIX
BBIIIIE

Maxcumanvuwiii 6ann 4
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nim
HaiinuTe Bce 3HaueHus: a, IpU KaXkJI0M U3 KOTOPHIX ypaBHEHHE
2
(|x—a2|+|x+l|) —7(|x—a2|+|x+l|)+4a2+4=0

HMMEET POBHO /1Ba PAa3JIMYHBIX KOPHSI.

Pemenne.

PaccMoTpuM KycOUHO-TUHEHHYIO QYHKIHIO ) = ‘x —a’ ‘ + |x + 1| .

IIpu x<-1 wumeem y=—2x+a2 -1, npu —1<x<a’ umeem y=a2 +1,
npu X > a * HMeeMm y=2x- a’+1. Ha npoMexyTKe (—o0; — 1] (dbyHKIMS yOBIBaeT,
y(-1)=a ’+1; na IIPOMEIKYTKE [—1; a’ } (GYHKIMSA TIPHHEMAcT ITOCTOSHHOE
sHavenne a° +1 ; Ha TIPOMEXYTKE [a 2; + 00) GyHKIMS BO3pacTaerT, y(a2 ) =a’+1.

Takum oOpa3om, 3HaueHHE y = a’+1 OPUHUMAETCS HpPH BCEX X TAKUX, 4YTO
-1<x< az; 3HaYeHus < a’+1 ne IIPHHAMAIOTCA HU TIpH  Kakux X,
a K&XJ0€ U3 3HaUeHui y > a’+1 IIPUHUMAETCS IPU JBYX PA3IUUHBIX X.

Jlnst Toro uToOBl HCXOHOE YpaBHEHHE UMEII0 POBHO JIBA PA3THUHbIX KOPHS, JOIKHBI

2
BBINOJIHATECS  CIELYIOLIME YCIOBUS: Ha IPOMEXYTKE (a +1;+oo) ypaBHEHHUE

2 2 . 2
y =T7y+4a”+4=0 NOMKHO UMETHb POBHO OAUH KOPEHb, INpU4éM uucio a  +1

HE JI0JKHO SBJIATHCS KOPHEM 3TOT0 YPaBHEHUSI.
OTH yCIOBHUS BBIIIOJIHEHBI B IBYX CIIydasx.

2 2 o
B mepBom cityuae ypaBHeHue y- —7y+4a” +4=0 uMeeT eNMHCTBEHHBIH KOPEHB,

npuuéM oH OoJIbIIe a’+l1. JuckpumunanT ypaBHenus D =33 ~16a* paBeH HYJIIO

V33 V33

OpH 4 ===~ WM a=—=. IMpu KaxAOM W3 ITHX 3HAYCHUN d yPABHCHUE HMEET
POBHO OOWH KOpeHb 3,5> a’+1= % , TIOdTOMY a= ——‘433 ua= —‘433

YAOBJIETBOPAIOT YCJIOBUIO 3aJa19U.
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2 2 N
Bo BTropoM ciywae ypaBHeHue y —7y+4a” +4=0 umeer ABa KOpHS, MPUUEM
2 . 2
omiuMH M3 HuUX Oonbmwe o +1, a apyrodi Mmewpme a” +1. DTO pPaBHOCHIILHO
2 2 2
TOMY,  4TO f(a + 1) <0, Ttme f(y)=y —Ty+4a +4. IlockombKy
2
2 2 2 2 4 2 2 2
f(a +1)=(a +1) —7(a +1)+4a +4=a —a —2=(a —2)(a +1),
2 2 2
HEpaBeHCTBO f (a + 1) <0 paBHOCHIIBHO HEPABEHCTBY (a - 2)(a + 1) <0, oTkyna

NOJTy4YaeM: — V2<a<i2.

V33

V33
OTBeT: a=———"—; —\2<a<~N2;a=——.
4 4
KpuTtepuu olleHNBaHus BBINOJTHEHU 3a1aHUs Basuibt
OO60CHOBAHHO IMOJIY4YEH BEPHBIA OTBET 4

C moMoIbpio BCPHOI'o0 pacCy’XACHUSA IOJYYCHO MHOXKCCTBO 3HAYCHUH a,

OTJIMYArOMICECs OT UCKOMOTI'O TOJBKO BKIIFOUCHHUEM TOUCK a4 = — 2 v/ 3

a=~2

C mnoMoIIbIo BEPHOI'0 pacCyXIACHUA INOJYUYCHO MHOXCCTBO 3HaYCHUI a,
\33

OTIIMYAOIICECA OT HMCKOMOI'O TOJBKO HCKIHYCHHCM TOUCK d =———

4
33

u/uma=——, 2
4

nim

MIOJIy4eH HEBEPHBI OTBET W3-3a BBIYMCIUTENBHOIN OMIMOKH, HO MPHU 3TOM

BEPHO BBIMOJHEHBI BCE LIarH PELICHUS

3agaua BEPHO cBe/ieHa K HCCIIEIOBAHUIO pacnonoxeHus

N 2 2
KOpHEHN KBaJpaTHOTO ypaBHEHUS y =Ty+4a"+4=0, rae 1
2

yz‘x—a ‘+|x+1|

Pemenne He COOTBETCTBYET HM OJHOMY W3 KPUTEPHUEB, MEPEUUCIICHHBIX 0

BBILLIE

Maxcumanvuwiii 6ain 4
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U3 mapel HarypanbHeix uncen (a;b), rme a>b, 3a OQMH XOA IOIydYarOT
napy (a+b;a—b).
a) MOXHO JIH 33 HECKOJIBKO TAaKHX XOJOB 10JIy4HTh u3 mapsl (100;1) mapy, Goubiiee

YHUCIIO0 B KOTOopoid paBHo 4007
0) MO>)KHO JIM 32 HECKOJIbKO TaKHX XOJIOB MOJYYUTh W3 Mapsbl (100;1)

napy (806;788)?
B) Kakoe HamMenpmee a Moxer ObiTh B mape (a;b), W3 KOTOPOii 3a HECKONBKO

XOJI0B MOXXHO IOIy4HTb mapy (806; 788)?

Pemenne.
a) I3 mapsr (100;1) 32 OAWH XOJ TOJydaeTcs mapa (101;99), 3a JIBa XoJa

nosygaercst mapa (200;2), 3a Tpu xoxa momydaercs mapa (202;198), a 3a uersipe
xozta momydaercs mapa (400;4).

0) 3ametnM, 4TO 3a OAMH XOX W3 mnapbl (a;b) nomydaercs mapa (a+bj;a—b),
a 3a JIBa Xoja IoJIy4yaeTcs napa (2a; 2b). CrnenoBaTenbHO, U3 Hapsbl (100; 1) MOKHO
MOJIyYUTh TOJBKO Iapbl (Zk -100; Zk) u (Zk -101;2k -99), rne kK —
HEoTpHIaTeNbHOE 1ejoe yncio. Yucno 806 He paBHO 2%.100 u 2F 101 , @ 3HAYHT,
napy (806; 788 ) HEBO3MOXKHO IMOIYYUTH 33 HECKOIBKO X008 13 napsr (100;1).

B) 3ameTuM, 49ro mapy (c;d) 3a ONMH XOX MOXHO IOJNYYHTb TOJBKO
ctd. c—d
2702
Takum obpasom, mapa (806;788) momydaercs u3 mapel (797;9), Koropas

U3 Mapsl ( ) NP YCJIOBHH, YTO YUCIA ¢ U d OIHOM YETHOCTH.

nosydaercst w3 napbi (403;394). Tlapy (403;394) HEBO3MOXKHO MONYYHTH 32 OXHH

XOJ HM M3 Kakod mapsl, MOCKOIbKy uuciaa 403 u 394 umerorT pasHyro 4ETHOCTb.
CreioBaTeNbHO, HaUMEHbIIEEe YUCIO a B nape (a;b), U3 KOTOPOil 3a HECKOIBKO

XOJI0B MOXKHO OIy4uTh mapy (806; 788 ), pauo 403.
OTBeT: a) 1a; 0) HeT; B) 403.
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Kputepuu ouieHUBAHUS BbINOJIHEHUS 32IAHUSA BaJjibl
OOO0CHOBAHHO TOJIYYEHbBI BEPHBIC OTBETHI B ITYHKTAX @, 0 U 8 4
OOOCHOBaHHO TMOJyYEH BEPHBI OTBET B IyHKTE 6 W ODOCHOBAaHHO 3
ITOJTYYCH BEPHBIN OTBET B IIYHKTE @ WIIH O
OOOCHOBAHHO MOJTYYCHBI BEPHBIC OTBETHI B ITYHKTAX @ M O
NN 2
000CHOBAaHHO IOJIyYCH BEPHBIA OTBET B IIYHKTE 6
OOO0CHOBAaHHO IOJIYYEH BEPHBI OTBET B NYHKTE d WIH O 1
Pemienne He COOTBETCTBYET HH OMHOMY W3 KPHTEPHEB, MEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvrulii 6an 4

nin

Ha nocke 3amucano 10 HaTypallbHBIX 4MCEN, CPEIU KOTOPBIX HET OAUHAKOBBIX.

Oxkazanoch, 49TO cpenHee apUPMETHUECKOe IIOOBIX YeTHIPEX WM IISITH YUCeT

W3 3aIIMCAHHBIX SBJISIETCS I[ECIBIM YHCIIOM.

a) MoryT nu cpenu 3amuCcaHHBIX Ha JOCKE YHCEN OJHOBpEMEeHHO ObITh umcna 403
u2013?

6) Mo>keT T OIHO U3 3alMCaHHBIX Ha JOCKE YHCesl ObITh KBAJApPaTOM HATYypajJbHOTO
YHCIIA, €CIIM CPElIU 3aIMCAHHBIX Ha JJOCKE YKcen ecTh uncio 4037

B) M3BecTHO, YTO cpenyu 3amMCaHHBIX Ha JIOCKE YMCENl €CTh 4hcio | W KBagpar
HaTypaJIbHOro 4ucia 7, Oonpuiero 1. Halinure HamMmeHblliee BO3MOXKHOE
3HAUYCHUE 7.

Pemenue.

a) Pacemotpum msiTh umcen: a, b, ¢, d u e, 3anucaHHbIX Ha gocke. CpenHue
a+b+c+d " b+c+d+e
4 4
CnenoBaTenpHO, 4ucia a+b+c+d W b+c+d+e JIOIDKHBI JEIUTHCI Ha 4,
a 3HAYUT, MX pa3HOCTh @ —e€ TaKXKe JOJKHA JaenuTbes Ha 4. Takum oOpaszom,
Pa3HOCTh JIOOBIX JBYX YHMCEN, 3alMCAHHBIX Ha JIOCKE, NENUTCsS Ha 4. AHAIOTHYHO
MOJKHO TOKa3aTh, YTO PA3HOCTH JIFOOBIX JIBYX YHCE, 3alIHCAHHBIX HA JIOCKE, ACITHUTCS
Ha 5, a 3HAYUT, Pa3HOCTh JIIOOBIX JIByX YHUCEIN, 3alTMCAHHBIX Ha JIocKe, AenuTcs Ha 20.
Pasznocts uncen 2013 u 403 paBna 1610 u He genutcs Ha 20. CnegoBaTesbHO, YUCIIaA

403 1 2013 oxHOBpEMEHHO HE MOTYT OBITH CPE/H 3MICAHHBIX YHCEL.

6) Ocratok ot neneHus umcina 403 Ha 20 paBeH 3. 3HAYHWT, OCTATOK OT JCICHUS
JI000ro 3amMcaHHOro0 Ha Jocke uucia Ha 20 paBeH 3, TO ecTh J00OE YHCIIO,
3alMcaHHOe Ha JO0CKE, MOXKHO IpencTaBuTh B Buae 20k + 3, roe k — HaTypajibHOE
yucso win 0. OcTaTok oT JeseHus TaKoro uucia Ha 4 paBeH 3.

C mpyroii CTOPOHEL, OCTAaTOK OT JEJICHUS JIF000TO KBaapaTa HaTypaJIbHOTO YHCia Ha 4
paBeH O mnm 1. 3HauuT, cpeaM 4YKCEN, 3alMCAHHBIX Ha JIOCKE, HE MOXET OBITh
KBaJIpaTOB HATYPaJIbHBIX YHCEII.

apI/I(l)MeTI/I‘IECKI/IC JOJIKHBI OBITH OCJIBIMH YHCJIAMH.
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B) Uucna 1 u n’ JIOJDKHBI JaBaTh OJUHAKOBBIE OCTATKH IMpH JejaeHuH Ha 20, To ecTh
ancno n° —1 JOMKHO JenuThes Ha 20. IMockombKy nt-1= (n-1)(n+1), omno u3
grcen n—1 U n+1 HOmKHO menuthes Ha 5. Takum 00pa3om, mepedupast aucia, s
KOTOpBIX 3TO BBINOJIHEHO, TO ecTh uucna 4, 6, 9, 11, 14, 16, ..., nomy4aem,
YTO HaUMEHbIIIEe 3HAYCHUE 11, ITIsl KOTOPOTO 71 ? _1 nenurcs Ha 20, paBHO 9.

IIpumepoM dYHCeN, YIOBJIETBOPSIOIINX YCIOBHIO 3aladd, JUIS KOTOPHIX 7n=9,

CITy>KUT HaOop yucer:
1,21,41, 61, 81, 101, 121, 141, 161, 181, comepxamuii ancmo §1.
OTBer: a) HeT; 0) HeT; B) 9.

Kputepuu olieHUBAHUS BHINOJIHEHUS] 32IAHUS Bajibl
OOOCHOBAHHO IOJYYEHbBI BEPHBIC OTBETHI B ITYHKTAX d, 0 U 8 4
OOOCHOBaHHO IMOJYYCH BCPHBIH OTBET B IMYHKTE 6 M OOOCHOBAHHO 3
ITOJTYYCH BEPHBIN OTBET B IIYHKTE @ WK O
OOOCHOBAHHO MOJTYYCHBI BEPHBIC OTBETHI B IIYHKTAX d U O
NI 2
000CHOBAaHHO IOJIyYECH BEPHBIA OTBET B IIYHKTE 6
OOOCHOBAHHO MOJIYUEH BEPHBI OTBET B IYHKTE ¢ WIH O 1
PeliieHre He COOTBETCTBYET HU OJJHOMY U3 KPHTEPUEB, MEPEUUCIEHHBIX 0
BBIILIE

Maxcumanvrolii 6an 4
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B coorBerctBun ¢ IlopsakoM mpoBeleHHs TOCYIapCTBEHHOW HTOTOBOM
aTTeCTalliM MO 00pa30BaTEIBHEIM IPOTpaMMaM CpEeIHEro oO0Iero oOpa3oBaHUSA
(nmpukaz Munnpocsenienus Poccun u PocoOpHamzopa ot 04.04.2023 Ne 233/552,
3apeructpupoBad MunroctoMm Poccun 15.05.2023 Ne 73314)

«81. IIpoBepka SK3aMEHAMOHHEIX PA0OT BKIIIOYALT B ceOs:

1) TmpoBepKy | OICHMBAaHHE MPEIMETHHIMH KOMHUCCHSMH OTBETOB Ha
3amanuss KM s npoBenenust EI'D ¢ pa3BEpHyTHIM 0TBETOM <...>, B TOM YHCIIE
YCTHBIX ~ OTBETOB, B  COOTBETCTBUM C  KPUTEPHSIMU  OLEHUBAHHA  II0
COOTBETCTBYIONIEMY YyUeOHOMY MpeAMeTy, pa3padO0TKa KOTOPBIX OpraHU3YeTCs
PocoGpHamzopom’. <...>

[To pe3ynbratam mepBoil U BTOPOM MPOBEPOK AKCIEPTHI HE3ABUCHUMO IPYI OT
JIpyra BBICTABISIIOT TEPBUYHBIE Oaibl 32 KaxIeld oTBeT Ha 3amaHus KUM s
nposeneHus EI'D ¢ pa3BEpHYTHIM OTBETOM. <...>

B cirydae cyiiecTBeHHOr0 pacxo>kA€HHs B IEPBUYHBIX OajiaX, BbICTaBICHHBIX
JIByMsl DKCIIEpTaMu, Ha3zHayaeTcsl TpeThbs MpoBepka. CyIIeCTBEHHOE PacXOxkKICHHE
B IIEPBUYHBIX 0aJIax OMpENeNIeHO B KPUTEPUIX OLECHUBAHUS IO COOTBETCTBYIOIEMY
yueOHOMY ITpeaMeTy, pa3paboTka KOTOPBIX opranuzyercs PocoOpHamzopom.

DKCIepTy,  OCYLIECTBISIIOLIEMY  TPETbIO  IPOBEPKY, IPEAOCTaBISACTCS
vHpOpMAIMsE O TEPBUYHBIX Oa/laX, BBICTABICHHBIX OKCIEPTaMHU, paHee
TIPOBEPSBIINMH SK3aMECHAIIMOHHYIO PaboTy».

CyIecTBEHHBIMH CUUTAIOTCS CIIELYIOIINE PACXOXKICHHUS.

1. Pacxoxnenne Mexny OamgaMu, BBICTAaBICHHBIMU JIBYMSI JKCIEpTaMH 3a
BBIIIOJIHEHKE JI000r0o M3 3amanuii 13—19, coctaBnster 2 mim Oonee Oamia. B atom
cllydae TPeTHH DKCIepT MPOBEPSET TONBKO T€ OTBETHI HA 3aJaHMsA, KOTOpbIe OBLTH
OLIEHEHBI CO CTOJIb CYIIECTBEHHBIM PaCXOXKICHUEM.

2. PacxoxneHne MexIy CyMMaMH 0ajuioB, BHICTaBJICHHBIX JABYMsSI DKCIIEPTAMH
3a BHIMONHEHUE 3amanuil 13-19, cocraBmser 3 wim Oonee Oamura. B atom ciydae
TPETHUil SKCIEPT NPOBEPSIET OTBETHI HA BCE 3a1aHMsI PAaOOTHI.

3. PacxoxxaeHne B pe3yibpTaTax OLEHWBAHMS JIBYMs JKCIIEpTaMHM OTBETa Ha
onHO wu3 3azaHuid 13-19 3axmrodaeTcd B TOM, YTO OJMH 3KCIEPT yKasal Ha
OTCYTCTBHME OTBETA Ha 3aJaHue, a APYroil BHICTABUJI 3a BBIIOJIHEHHUE 3TOTO 3aJaHUS
HeHyJieBo Oayl. B 3TOM ciyyae TpeTuil SKCIEpT MpOBEPSET TOJbKO OTBETHI Ha
3aJjaHusl, KOTOpbIe OBLTH OLIEHEHBI CO CTOJIb CYIIECTBEHHBIM PACX0XKICHUEM.

4. Cutyanu, B KOTOPBIX OJWH OJKCHEPT yKa3al Ha OTCYTCTBHE OTBETa
B 9K3aMEHALMOHHOM paboTe, a BTOPOM OKCIEPT BBHICTABUI HyJIeBOH Oamn 3a
BBIMOJIHEHUE OTOTO  3aJaHUs, HE SBISIOTCI CHTYyalUsIMH CYIIECTBEHHOTO
PacXOXIEHHS B OLIEHUBAaHHH.

! Yacte 14 crateu 59 denepanbroro 3akona ot 29.12.2012 Ne 273-®3 «O6 o6pasosanmnu B Poccniickoii deaeparmumy.
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