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BBEAEHUE

COOpHUK TIpeIHAa3HAYEH JJIf IOATOTOBKM K €IMHOMY TOCY/IAaPCTBEHHOMY 9K3aMeHy II0 MaTeMaTUKe
" cofepkuT 36 MOJHBIX BAPHAHTOB, COCTABJEHHLIX B COOTBETCTBHU C ITpoeKTOM zemosepcum KUM
EI'd no maremarrke mpo@UIbHOr0 YPOBHA. BapuauTel MOArOTOBJEHB! clierpaauctaMu (egepasbHON
KOMUCCHH pa3paboTuMKOB KOHTPOABHBIX M3MEPUTENLHEIX MaTepuasos EI'D.

B coorsercrBUM ¢ mOKyMeHTaMM, persaMedrupyomyumu EI'9 no mareMarnie mpodpHIBLHOIO
yposua B 2025 roay, xkasaAbIH BapHaHT cogep:xuT 19 sagauuit. Ilepsast uactsh cocTouT U3 12 3aganui,
Bropaa — u3 7 sagauuil. ITocaennue ceMb 3agaHuil TOAPAZYMEBAIOT IIOJHOE PA3BEPHYTOE PEIlICHUE.

CeMb BAapMaHTOB JAHBI ¢ PEILIEHUAMH, IO3BOJIAIOLIMMY IPOBEPUTD IOJHOTY ¥ TOYHOCTL Barmmx
paccyxaennii. OTBeThl UMEIOTCS KO BCEM 3aJaHUAM.

B KHuUTe NpHBeIeHBI THUNOBBLIe OslaHKK oTBeToB EI'D, a Taxske gaHa KapTra MHJIMBHAYAJbHBIX
JOCTHKeHNH o0ydalolierocd, KOTOPYIO MOJKHO HCIIOJbL30BATH AJIA OTCHEIKHBAHUA AUHAMHUKU
Pe3YJIbTATUBHOCTH BBHIIIOJHEHWS 3aJaHUM THUIIOBLIX SK3aMEHAIMOHHBIX BapHaHTOB.

Ecam Bel cobupaerech HOCTYOUTEL B BY3 HA TEXHUUECKYIO HJIM S9KOHOMHUYECKYIO CEIIUAJILHOCTD
n Bam uysxen Boicokuil 6ann Ha EI'O mo maremaruke, sTa Kuura iius Bac.

Ecau Bsl naaHmpyere IpPOJOJKAThL CBOE MaTeMaTHYecKoe ofpas3oBaHHWe U NPETEHJYyeTe
Ha 90-100 6annos Ha EI'd nmo maremaruke, To Bam ata KHUra Takske Oy/leT nojesHa.

Kak moibs30BaThCsa COOPHUKOM

Ecau Bama 1eJib — HOATBEPAUTDL CBOIO MIKOJLHYIO OLIEHKY M CAMOOLEHKY M NMOJYUYUTh XOPOIINH
faJyI 1o MaTeMaTHKe AJA MOCTYIJIEHHSI B By3, Bain skaamen cocrout u3d 3ajganuit 1-15. Bee arn
3a/aHuA SABAAIOTCA CTAHJAPTHLIMHE C TOYKM 3PEHHA IIKOJALHOM mporpammbl. [lomMumo sazanumit
NPAKTHKO-OPUEHTHPOBAHHOTO 0JI0KAa, 3/leCh IIPeAJaraloTcAa 3a1ady Ha NOHNMaHue OCHOBHBIX (PAKTOB
¥ UJel IKOJLHOrO Kypca MaTeMaTHKH, a TAKIKe 3a7a4d, TJie HYKHO PeIllnTh YPaBHEHU:d, HaUTH
BJIEMEHTHI TIPOCTPAHCTBEHHONE GUTYPhI, HCCACAOBATh PYHKIKIO U T. II. BBl gJocTHUTHETE CBOE Uenau
TPEHUPOBKOM, TPEHMPOBKOI U TpeHUpoBKoi. OGparure Takike suuManuve Ha 3aganuns 16 u 17. Ounu,
KOHEYHO, HMOCJ0MHee IPeAbIAYIINX. 3/IeCh YKe HYKHO IIOAYMATL, HO(PaHTA3UDOBATH.

Ecam Bamra mejp — MOOCTYNHUTH Ha MATEeMATUUYECKYIO CIEIHAJBHOCTHL UM BaMm Hy)eH O4YeHb
BeICOKNH Oanu Ha EI'D, rorma Bul gojskHBEl yBepeHHO pemiaTh 3agauua 1-15 (Kkak HM CTpaHHO,
HauboJiee OArOTOBJIEHHEIC YUALIIMECSa YaCTO OIIMDAOTCA B IPOCTHIX 3aJaHUAX 110 HEOPEIKHOCTH),
BaM HY/KHO yMETh BBINOJHATH (MOMKeT OBITH, C HEKOTOPLIMU HegouéTtaMmu) 3aganua 16 u 17.
OcHoBHOM 00meKT Baulero BHuMaHuMg — 3azanue 18, tpebyomniee yMenus KOMOMHUPOBATDH
reoMerpuvecKue u aarebpanuecKkue Uieu, BUJeTh 32 ypaBHeHueM GUrypy, 3a PUCYHKOM — pelleHue
YPAaBHEHUH M UX CHCTEM; YMEHHI BOOOPa3UTh B3AUMHOE PACIIONOMKEeHNE ABUTAIOUIMXCA 10 IIJIOCKOCTH
JUHUU ¥ huryp.

3azanue 19 tpebyerT BLICOKOW MATEMATHYECKONH KYJbTYPHI, HO He OUeHL MHOTO CIeLHaJbHBIX
3HaHU. Bce HeoO0XoMUMble CBEIEHUS O LEJBIX YMCJIAX U JeJMMOCTH H3ydaloTcsa B 5—7 KJaccax.
Bonpoc He B 3HaHUAX, a4 B TOM, KaK HX NPUMEHUTh. 3/eCh BAa’KHO COUETAHME OUbITa, (paHTaA3UH
¥ noAroToBKH. IloMmolns OKaXKyT COOPHUKY OMMMIUAMHBIX 3aJaHUN, NONYISPHBIE MATEMATHUUECKUE
craThu M KypHaabl. HebecrosiesuniM, Hazeemcs, OyeT U HAILI COOPHIHK.
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BBEAEHUE 5

Kak rmonp30BaThCAa TOTOBBIMU peleHuaAMHI BApUaAHTOB

O6paruTe BHUMaHNE HA TO, YTO HEKOTODbIe BADUAHTHL IIOXOKHU JAPYr HA Apyra. Bygem ropopurs,
YTO TaKHe BapUAHTHI COOpaHbl IO OAHOMY ILIaHy. Eciu JJd KaKOro-TO BapuaHTa IIPUBeeHSBI
pellleHus 3a/ad, TO BAPHMAHTHI, COODAHHEIE [I0 TOMY "Ke IJIaHYy, UMeIOT aHAJOIMYHpble pellleHus.
MosKHO IpesaoKUTL ABa clocoba HUCIOJb30BAHMS TOTOBLIX PEUIeHHUII TPU IOATOTOBKE.

Brl He MOKeTe PEelUMTE 3a4a4y: B 9TOM CAyYae IOCMOTPUTE pellleHre U TIAaTeNbHO pa3bepurech
B HEM. HeAoCcTaTOUHO IIPOCTO IPOYECTh pellleHne M MOHATH, YTO TAM HAINCAHO. PellleBUs He OYeHb
nonpobusie. Hy»¥HO ITpogeaTh CAMOCTOATENLHO NPONYINEHHBIE BEIKIAAKH, HE TONLKO TIOHATH X0
pellenust, HO M CHATH Bo3HUKAaronue sonpockl «Ilouemy Tax?». Korma Brr pasbepérecs B pellieHuH,
nonpo6yliTe TOBTOPUTS €0 CAMOCTOATEIbHO, OCMBICJIEHHO K OCO3HAHHO BOCIIPOU3BOAS BCE JIOTHYECKUE
OIard ¥ BhIUMCIeHHUdA. Baimn BapmaHT pemienusa OyzeT ropasao 0oJbiie o 00bEMY, HMOCKOJIBKY
oH GyzeT moAgpoGHee. 3aTeM BO3LMUTE BAPWAHT TOTO JKe IIJIaHa, HO 0e3 pellleHus, U PeIiuTe B 3TOM
BApHMAHTE aHAJOrHYHOE 3a/jaHue, elllé pa3 BOCIPOU3Bes BCe JIOTHUeCKNe IIOCTPOSHUA ¥ BBIUNCIIeH U,
Haxomern, nmonpo6yiiTe M3MEHUTHL pellieHMe, MOXKeT ObITh, yayulmiuTth ero. Ilonmpobyiire pemurhb
MOXOMYIO 3afauy ¢ UBMEHEHHBLIM YCJIOBHEM.

Bbl peurnny 3aziaHyie CAaMOCTOSTEIHHO, ¥ OTBETHI COBNAJN. JTO He O3HAYaeT, YyTo Balre pemenue
HEe COMNEePXHUT YIYHIeHHMI HIu JiorndecKHX owmuOokK. CpaBHUTe CBOE pellleHHe C DellieHHueM,
npeagodxeHHslM asropamu. [lonpobyiiTe onpeneanTh, Kakoe penledne Bam HpaBurca Oossble,
pas3obpaThes, B UéM pellieHUs pasauvamTcd, a B uéMm cxoxu. IIposepsre, paccmorpenu au Bel Bce
HY)KHbIe CIIy4au, yOeauTeJbHO JIU cyMeau o6bsACHUTH BCe CBOM IIOCTPOEHUA U NpeobpasoBaHMA.
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KAPTA UHOUBUAYAJIbHbIX ALOCTUXXEHMA OBYYAIOLLLEIFOCS

Brnumure 6asnbl, nosyyeHHble BaMy py BHIIOJIHEHUM TUIIOBBIX 3K3aMEHAIMOHHEIX BAPDUAHTOB,
B Tabauny.
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KAPTA UHANBUOYANBHBIX LOCTUXEHWUA OBYHAIOUErOCH
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MHCTPYKLUUNSA MO BbINOJTHEHUIO PABOTbI

OKx3aMeHaUOHHasi pafoTa COCTOMT U3 JABYX dYacTel, BKJIIOUaommx B ceba 19 samanuii. Yacrs 1
copep:kuT 12 3amaHui ¢ KPaTKUM OTBETOM 6A30BOTO M MOBLIIIEHHOTO YPOBHEH cioxHOoCTH. JacTh 2
CONEP KUT 7 3aMaHUil ¢ PA3BEPHYTHIM OTBETOM HOBBLIIIEHHOIO M BBICOKOTO YPOBHEH CJIOMHOCTH.

Ha primosnenne sKk3aMeHALMOHHOU paGoTHl O MaTeMaTHKe OTBOAUTCA 3 waca 55 MUHYT
(235 munyT).

Orsets! Kk 3afanuaM 1-12 sanuchbiBaloTCs 0O IPUBEJEHHOMY HIDKe 06pasIly B BUJE IIeJIOr0 YKCIa
MM KOHEYHOM JeCATHYHON Apobu. Huena samuuiure B TMOJS OTBETOB B TEKcTe paboThl,
a 3aTeM IepeHecHuTe UX B OJaHK oTBeTOoB N 1.

KM Otger: -0.8 . -0.8 Brank

Ilpu Boimonmenuu 3amanuit 13-19 Tpebyerca sammcaTh NOJHOE pellleHWe W OTBET B OJaHKe
oTBeTOB N 2,

Bce 6manxm EI'D 3anonHAOTCA APKUMH YEPHBIMU YepPHHIAMHU. JJONMycKaeTCA MCIIOJbH30BAHME
reJIeBOM UJIM KaINJJISPDHONA PYUYKH,

Ilpr BRIDONHEHMU 3aJaHUE MOXHO IIOJIB30BATHCH YEPHOBHKOM. 3aNMCH B YepPHOBHKE,
a TaK’Ke B TeKCT¢ KOHTPOJbHBIX N3MEPUTENbHBIX MATEPHANOB He YUHTHIBAIOTCS IPU OICHHBAHKHU
paboTshI.

Basnbl, monyyensbie Bamu 3a BeinosIHEeHHbIE 3aaHUA, CyMMUDYIOTCA. IlocTapaiiTech BBITIOJHUTE
Kax MOKHO OoJblue 3afaHuil u HAOpaTh HauboJblIee KOJIUYECTBO 0alIoB.

ITocne 3aBepmieHusA paboThl IPOBEPHLTE, YTOOBI OTBET HA KAXKAOe 3aflaHMe B OJaHKaX OTBETOB
Ne 1 m N 2 OBt 3aIMCaH MOX MPABUJIBHLIM HOMEDPOM.

JRenaem ycnexa!

CnpaBounsie MaTepMaasl
sinfo+cos?a=1
sin2a =2sina-cosa
cos2a = cos? o —sin® «
sin(a+pB)=sina-cosP+cosa-sinp

cos{a+pB)=cosa-cosP-sina-sinf
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Tognncy OTBETCTBERIOIO OPrANKIATOPA CTPOrO BHYTPH OKOHIKA



B EOVHBIVI TOCYOAPCTBEHHBIM OK3AMEH -2025 B @
BIAHK OTBETOB Ne 2 nucr 1 -

Kop pernouna

Koy npenmera Haspanne npepmera

Pesepn - 5

Tepenstunsire snaucnua noneds “Kon peruona’ “Kox npensera’) "Hassamice upenmera® uz BAAIIKA PEFMCTPALMM.
OtBeuan va 3apannst ¢ PASBEPHY TBIM OTBETOM, nunitre akxypartio 1 pa36opuno, cobuionus PpasmMeTKy CTpaisubt.
He 3abyanre yxasats MoMep 3ananua, na koropoe Br orrevaere, nanpuyep, 31,

Yenonus 320aHHA HEPENUCHBATS e HYKHO.

BHVIMAHW Bce 6nanKi M KOHTPONbHbIE M3MCPHTEIbHbIE MATEPHA/IBI PACCMATPHBAIOTCH B KOMIINEKTe

. O6opoTnas cropona 6manka HE 3ATTOJTHAETCS. Mcnonbayiite 6nanx oreTon Ne 2 (ucr 2). . .




BAPHAHT 1

Yacrs 1

Omeemom k 3adanuam 1-12 aensemcs yenoe HUCNLO ULU KOHeLHAR decamuuHnas
dpobb. 3anuwume Yucno 6 noie omeéema 6 mexcme paboms, 3amem nepenecume
e20 6 BIAHK OTBETOB N 1 cnpasa om nomepa coomeéemcmeyiouiezo 3adanus,
Rayunasn ¢ nepeod kaiemouxu. KaxcoOyro yudpy, snax «munyc» u 3anamyio nuwume
68 omdenvHoOU KremouKe 6 coomeemcemauu ¢ npueedéHruimu 6 6nanxe obpasyamu.
Edunuyst u3dmepenuil nucambv He HYN*CHO.

CpenHss MuHUSA Tpaneluy pasha 24. Oxna U3 AUaronaseil Tpanenuu
JeJUT CpelHIon JuHuio B oTHommenuu 2 : 3. Halgure GoJssinee
OCHOBaHME TPamenui.

OTBeT: .

JTaHBI BEKTOPBI 5(16; -0,4) n 5(2; 5). Haiigure cKalapHOe POUIBEEHUE a-b.

g

OTBerT: .

H

Huauuap » KOHyC mMeroT o0mue ocHOBaHMeE U BhICOTY. O0BEM KOHycCa
pasen 48. Halnure o06€M NUINHADA.

OTserT: .

E TepMoMeTp U3MEPAET TeMIlepaTypy B IOMelleHUU. BepoATHOCTL TOro, 4TO TeMIeparypa
oxaxkercs HuKe +18 °C, pasHa 0,27. BeposaTHOCTE TOrO, YTO TEMIIEPATypa OKAXKeTCs BhIIIe
+21°C, pasua 0,36. Haligure BEPOAATHOCTH TOT'O, YTO TEMIIEPATypa B MOMEILIEHNHN OKAXETCH
B npomexyTke or +18°C mo +21°C.

Orser: .

[ 5 ] Crpenox crpenser mo TpéM MuIueHsM. BepoATHOCTb IONajaHMsA B MUINEHb IEDBBIM
BeicTpesioM paBHa 0,5. Ecau cTpesloKk MPOMaxHYJICA, OH MOXKET BBICTPEJUTH II0 MUILIEHU
BTOPOH pas. BepoaTHOCTH MONaJaHusa B MUIIEHL BTOPBIM BbICTpeaoM pasHa 0,6. Haltaure
BEPOATHOCTE TOr'0, YTO CTPEJIOK MOPA3UT POBHO OJHY MUIIEHBL U3 TPEX.

OrseT: .

1-3x
|__6__] HatiguTe KOpeHb ypaBHEeHUA (ZJ =2%+2,

Orser: .

© 2025. 000 ¢MazarenncTno «Haumonansuoe obpaszosanmues. © 2025, YOY AIIO «MITHMO»
Konuposauue, paciipocTpasenue ¥ UCMONLIOBAHME B KOMMEPUECKUX Uenasx 6ed MUCbMEHHOro paspelueHus npasoobiagaresneil e gonycxaercs



12 Er2. TUAOBbLIE 3K3AMEHAUWOHHbLIE BAPWAHTHI

Hatinure sHauenue Belpaxenus log,s4—log,;10.

OTser: .

Ha pucynke msobpaskén rpaduk y=f'(x) — IpoM3BOZHOH (DYHKLMH f(x), OnpeReIéHHOM
Ha uHTepBaJe (—22; 2). Haligure KosmuecTBO TOUeK MEHUMYMa PYHKIUH f(x), IPUHAAIEKANIX
orpesxy [-18;1].

Yy
| [

] B

AN\ yf”"’/ / fh s
y L
—22 ol 1 2] x

JAREA N/ \/
\V / f
I ]

OrseT: .

[I] ABTOMOOMNJIb PASTOHSIETCA HA IPAMOJMHENHOM Y4aCTKe ILI0CCe C HOCTOSHHBIM YCKOPEHUEM
a km/4%. CKOpOCTE v BeIYUCIAeTCA IO GopMyse v =~2la , Tae | — IpoiifeHHbIH aBTOMObIIEM
nyTe. Haligure yckopeHue, ¢ KOTOPHIM JOJIKEH ABUraTbCA aBTOMOGUIL, YTOGHI, NPOEXaB
0,9 xusomerpa, npuobpecty ckopoctek 150 km/4. OTBer gaiite B KM/ 42,

OTBert: .

Paccrosane mexay npucramsmu A m B paBuo 160 kM. I3 A B B mo TeueHUIO pexm
OTIpAaBUJICA IJIOT, a 4Yepe3 1 yac BCaex 3a HUM OTHPABMUIACH AXTA, KOTOpas, NPHUOLIB
B OYHKT B, Toryac moBepHyJsa ob6paTHO M Bo3Bparmiach B A. K sTtoMy BpeMeHH IJIOT
nponasln 38 kM. HalfiauTe cKOPOCTh AXTHl B HEIIOABUIKHOM BOJE, €CJIM CKOPOCTDL TeUESHUHA
pexu pasHa 2 kM/4, OTBer maiiTe B KM/4.

Orger: . \‘ y

Ha pucyske wusobpaskén rpadbux G(YHKIHN

I
k .
f(x)=——. HaiiguTe 3HaYeHHe X, IPU KOTOPOM I
x+a
|

xY”

f(x)=20.

Orger: . |

© 2025, 000 «M3pareascTro «Hauuoransuoe obpasosanues. © 2025. YOY A0 «MITHMO»
Konuposanue, paclpocTPaHeHHe H HCIO.Ib30BAHME B KOMMEDUCCKHX Ieiasax 6e3 HHCHMEHHOTO paspellenus npasoobiagarescit ne JONYyCKACTCS




BAPUAHT 1 13

®

Haiigure Touky munumyma Gyaxmuun y=(x+ 13)2 e x.

OrBerT: ]

He 3a6ydvme nepenecmu 6ce omeemut 6 6iank omeemoe N 1 6 coomeemcecmeuu
¢ UHCmpYyKyuel no 6bLNOAHEHUI0 Pabomut.

Iposepvme, wmob6v. kasxcdvlii omeem 6bvLn 3anucan 6 CmpokKe ¢ HOMepOM
coomeemcmeylou,ezo 3a0anus.

Yacte 2

Hdna sanucu pewenuil u omeemoé nHa 3adanus 13—-19 ucnonvayiime BJAAHK
OTBETOB N 2. 3anuwume cHa4ana Homep 6b6inoinaemozo 3adanusn (13, 14 u m.d.),
a 3amem noninoe 060cHoBanHOe peuterue u omeem. Omeemeot 3anucvigaiime L€MKo
u pasbopiueo.

3
a) Peurure ypasuenue sin' %— cos* % = cos{x ——2—nj .

6) HafizyuTe BCe KOPDHM 9TOr0 ypaBHEHHUSI, NIPUHAJJIEKAIIIUE OTPE3KY [—4n; —rc] .

B npasuabHoBl Tpeyroasuoii mupamune SABC ¢ ocHoBaHueM ABC touxku D u E jensar
coorBeTcTBeHHo pébpa AC u SB rtak, uro AD:DC=SE:EB=1:2. Ha npoao/KeHnn
pedpa SC 3a Touky S ormeuena Touka O. IIpsmeie OD u OFE nepecekaror pébpa AS u BC
B Toukax P u F coorBercrBenuo, npuuém BF =FC.

a) Hoxaskure, 4uro orpesku DE u PF nepecexaoTcs.
6) Haitgute oruomenue AP:PS.

-8 4 9 16
Pemnre HepapeHeTBo 16-5 * -189-20 * +25.2 * <0.

B uione 2026 rosa nnanupyercsa B3sThL KpeAuT B 0aHKe HA HEKOTOPYIO CyMMYy Ha 4 rozga.
YenoBusa ero po3npara TaKOBBI:

— KasKIbIH AHBAPb NOJT yBeauuupaerca Ha 25 % O CPaBHEHUIO C KOHIOM NPEJBIAYIIETO
roaa;
— ¢ dreBpasa IO MIOHBL KasyKJ0ro roga Heobxogumo Beimiatuthb 312 500 pybueit.

Kaxymo cymmy (B py0adx) NJIaHUPYeTCA B3ATH B KPEJIUT, €CIN OH OyeT IIOJHOCTHIO TOralliex
ATUMHM YETHIPHMS TLIaTeskamMu?

OXpY3KHOCTDH ¢ IeHTpoM B Touke O Bnucana B pom6 ABCD u xacaercs ero cropon AB, CD
u AD cooTeercTBeHHO B Toukax F, K u P,

a) Hokaskure, uro npsimasa FP mapaJsjenbHa auarosanud pomba BD.
6) Halignre pnuny puarouanu BD, ecau nsBecTHO, uTo FP=12 n PK=5.

© 2025. 000 «Hsaateancrso «Haunonaanhoe obpasosanues. © 2025, YOV HI10 «MITHMO.

Kouuposarne, paclpocTpaHeHHe M HCNONB30BAHHE B KOMMCPUECKUX LeiiaX 6e3 NUCHhMEeHHOTO PaspeUlenMs NpaBoobianareiiell He JONYCKACTCH
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Er3. TMNOBbIE 3K3AMEHALMOHHBLIE BAPUAHTH!

HaiizuTe Bce 3HAYEeHMA @, IIPA KaKJOM M3 KOTOPBIX ILIOIALL (PUTYPhI, OrpaHMYeHHOH

a
JUHAAMY y:§x+2a u y=alx|+|a|, Gyner meHpiIe 7, HO He MeHbILE 3.

Ha xKoopaunaTHO# mpAMOil OTMe4YeHBI Ienble yuciaa. MuUTA UrpaerT B CACAYIOWIYIO UIDPY:
¢prmuka croutr Ha orMmeTrxke 0; Murta 6pocaeT urpaJbHbI KyOMK M cABUTaeT GQUIIKY
Ha BBHINABIIIEE YHUCJIO OYKOB BIIPABO (IIOJIOKUTEIbHOE HATIPABJIEHNE IPAMOM), €CJIN BLIIALAET
YETHOE YHCJIO OYKOB, M BJIEBO (OTPHIIATENbHOE HAllpaBJeHHE IPSAMOM), eCJOU BhIajfaeT
HEeYETHOEe YMCJIO OYKOB. Heped HEKOTOpOoe BpeMa MUTA 3aKOHUYMJ UTPY.

a) Moxker nu dpumika okasarbes Ha orMetke «—50», ecaim Mura 30 pas Gpocun xkybuk?

0) MsBecTHO, YTO YETHOE UMCJO OYKOB BBINAJAJIO CTOJBLKO K€ Pa3d, CKOJIbKO M HEYETHOE
yucaI0 04KoB. akoe HauMeHbIIee uncio 6POCKOB Ky6uKa moHamobuTes, 4yToObl HUIIKa
OKasajachb Ha OTMeTKe «—50»?

B) M3BecTHO, 4TO YETHOE YMCJIO OYKOB BBHINALANO CTOJBKO JKe Pas, CKOJbKO M HEYETHOE
yucao 0ukoB. Kakoe HauMeHRbIlee YuciIo 6pOCKOB KyOMKa MOHAnO6UTCs, YTOOB! (PUIIKA
0Ka3aJach Ha OTMETKe «—55», eciu TaK)Ke W3BECTHO, YTO NPH OPOCAHUM KyOHKa KaKgasd
IrpPaHb BBIIIAAAJNIA XOTSA ObI ONUH DPa3, HO JO0bLIe ABe I'PaHM He BEINAJAJAN OXUHAKOBOE
KOJIMYECTBO pas.

IIposepsme, umoGvi kaxcdoili omeem 6o 3anicarn padom ¢ HOMEPOM COOMEEMCMEYIOULE20
3adanus.

© 2025. 000 sManateascro «Haunonansnoe o6pazosannes. © 2025. HOY JITTO «MIITHMO»
Konuponanue, pacupocrpaHeHHe ¥ HCHONBIOBAHME B KOMMEPYECKHX Leasx 0e3 MMCbMEHHOTO paspeumenns npasoobaajareseil He JONYCKAETCs




BAPHUAHT 2

Yacrts 1

Omeemom x 3adanusam 1-12 aensemca yenoe HuUcCno ULU KOHEHHAR Oecamuinasn
dpobs. 3anuwume “wucno 6 noie omeema 6 mexcme pabomot, 3amem nepernecume
ezo 6 BJIAHK OTBETOB N 1 cnpaeéa om Homepa coomeéemcmeyiouiezo 3a0anus,
nawunan ¢ nepeoi knemouxu. Kaxcdyro yudpy, snax «mMunyc» u 3anamyio nuuiume
6 omoenvbHOU KLemowKe 6 coomeéemcmeéuu ¢ npuéedéHnbvimu 6 brankxe obpasyamu.
Edunuysl uamepernuil nucams He HYHHO.

CpenHasa auHua Tpamenuu paBHa 30. Oxma U3 AmaroHanei
Tpamenuy JeJUT CPeIHIOn JUHUIO B oOTHOIIeHNH S : 3. Haiinure
MeHpIlIee OCHOBAHUE TPallelNu.

Orser: .

IlaHbI BEKTOPSI E(—S; 0,5) m 5(5; 24). Haiigure cKanApHOe IIPOM3BEJEHUE ab.

:

OrBeT: .
T
\L‘l:‘—-—/
1, : M
. \
III I[MIVHAD ¥ KOHYC MMEIOT OOIIKe OCHOBAHUE M BhICOTY. O6BEM IUIUHADA S \
" n !
paBeu 72. Halimure 060p6éM KOHYyCA. ’,' AN
III : \\\
OreeT: . O N
~_ %

‘Il B marasune B 0qHOH KOpobOKe JIeKaT BIepeMeIIKy PYYKH C YEPHBIMY, CHHIIMH ¥ KPaCHbLIMHU
YyepHHUJIAMH, OANHAKOBbIEe Ha BUA. IlokymaTens caydaiiHbIM 00pa3oM BRIGHPAET OZHY PYUKY.
BeposaTHOCTE TOrO, YTO OHA OKa)kercs cuHeil, paBHa 0,47, a TOro, YTO OHa OKaKeTCH
KpacHoH, pasua 0,18. HaitiuTe BEpOATHOCTH TOTO, YTO PYUYKa OKAKETCS UEPHOM.

OTser: .

Crpeslok cTpensieT IO TPEM MHUIIEHAM. BepoATHOCTh NONAAAHUA B MUIIEHL NEPBBLIM
BeicTpesiom paBHa 0,4. Ecan cTpesok IpOMaxHyJICS, OH MOXXeT BHICTPENUTH M0 MHUIIEHU
BTOpOI pa3. BeposaTHOCT MonagaHus B MHUIIEHb BTOPHIM BhicTpesom pasHa 0,5. Halinure
BEPOATHOCTH TOrO, YTO CTPEJIOK MOPA3UT POBHO JBe MUINEHU M3 TPEX.

OrseT: .
1 3x+1
[(E Haiigure KopeHb ypaBHeHua 472 =(§] .
OTseT: .

® 2025. 000 «HUsnarenscreo «HanmonansHoe ob6pazosanues. © 2025. YOY A0 «MLIHMO»
KonoupopaHue, PACIPOCTPAHEHNE U MCIIOIB3OBAHNE B KOMMEPUCCKHX 1esiAX Gea MACHLMCHHOTO paspelllenus npanoofiauarenell He RonycxKaercs
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Er3. TMNOBbLIE 3K3AMEHAUMOHHbLIE BAPUAHTHI

Haiiaure snauenue poipaxcenus logg,100-log, ;4.

OTBeT: .

Ha pucynke usobpaxén rpadux y=f (x) — npoussogHoit GyHKUuM [(X), ONpeseéHHOI
Ha MHTepBaJie (—5; 12). Haligure KOIMYecTBO TOYeK MUHUMYMA OYHKIUH f(X), IpUHAAIEIKAIINX
otpesky [-4; 9].

%

N\ VAN
VAR JAVARN
1= 0] 1 ) 12 %
o) . I ‘ \\// y=1'(x) v; -

OrserT: .

ABTOMOGMIL PA3rOHAETCA HA IPAMOJMHEHHOM yYaCTKe II0occe ¢ IIOCTOAHHBIM YCKODEeHUEeM
a=6250 xm/42. CKOpOCTHL v BBIUMCAseTca Mo dopMmyne v=~2la , rae | — npOAAeHHBIH
aBTOMOGMIeM nyTb. HaliauTe, CKOJIBKO KHUJIOMETPOB IpOeJeT aBTOMOOHJb K MOMEHTY,
KOTZla OH PasroHuTcsd xo ckopocru 100 xm/u.

Orger: .

Paccrosane mexay npuctausmu A u B pasuo 72 kM. Y3 A B B 110 TeueHHUIO PeKH OTIIPABUJICA
ILJIOT, & Yepes3 1 uac BcJlef 3a HUM OTIIPABUJIACH AXTa, KOTOPas, NPUOLIB B NYHKT B, ToTyac
noBepHyJia o0paTHO M BoaBparuaach B A. K aromy BpeMenu mior npomiasla 24 kxm. Haiinure
CKODPOCTH AXTHI B HEIOABUMKHOHU BOJE, €CAU CKOPOCTh TeUeHUs PpeKU paBHa 3 km/4. OTBeT
Jaiite B KM/ 4.

OrgeT: . Ay

T ———

Ha pucyake wnzobpamxéH rpadpuxk QyHKUAN

f(x)=—k-. Haiinure f(18). 2 /T
x+a

RR'

Orser: .

© 2025. 000 «Msparenberso «Hanuonansnoe ofpasosanue». © 2025. YOV OITO «MITHMOs
Konmnpopanue, pacnpocTpaHeHue U HCIONb30BALME B KOMMEPUECKHX LienaX 6e3 MUChMEeHHOro paspelleHus NPaBoodIajiaTeNeil He JOMYCKACTCA




BAPUAHT 2 17

®

13-x

Haiiaute Hanbonbilee 3HaueHUe QYHKUUU Y =(x+15)2 e Ha OTpesKe [— 14; ~12] .

Orser: .

He 3a6ydvme nepenecmu éce omeéemuvt 6 6aank omeemos N 1 6 coomsememeuu
¢ UHCMpYKyuel no 6uvinoineHuo pabomot.

Ilposepvme, umobvt kaxdvii omeem Obln 3ANUCAH 6 CMPOKE C KOMEDPOM
coomeemcmeyrou,ezo 3a0anus.

Yacrs 2

HAna 3anucu pewenuil u omeemoe na 3adanus 13—-19 ucnonvsyime BJAAHK
OTBETOB N: 2. 3anuwume CHA4ANA HOMED 6bLnONRAEM020 3adanun (13, 14 u m.d.),
a 3amem noanoe 060cHo6anROe pewerue u omeem. Omeemyt 3anucvisarime véEmxo
u pas3bop4ueo.

a) Pemmure ypaBuenue cos® %—sin4 g = sin(x —g) .

6) Haiigure BCe KOPHU 3TOTO YPaBHEHUS, IIPUHANJIEKALINE OTPEIKY [Tc; 51t] .

B mpasuiasHON TpeyrossHO¥ mupamuze SABC ¢ ocuoBanumem ABC Touxku D u E gensar
coorBeTcTBeHHO pébpa AC m SB Tak, uro AD:DC=SE:EB=1:3. Ha npoponsesun
pebpa SC 3a Toury S ormeuena Toyka O. IIpameie OD u OFE nepecexkarwor pébpa AS u BC
B Toykax P u F coorBercTBeHHO, npuuém CF =2FB.

a) [Tokasxure, 4ro orpesku DE u PF nepecexaiorcs.
6) Haigure otrHomienue AP:AS.

_3 8 P
Pemute HepaBeHCTBO 3-251 *-152-15 +5-3 =>0.

B utone 2026 ropga nyraHupyeTcsl B3sITh KPEeJUT B GaHKe HA HEKOTOPYIO cyMMy Ha 4 roxa.
YecnoBusa ero Bosppara TAKOBBI:

~ Ka'KJABIA AHBAPh JOJIT yBeaudyuBaeTcs Ha 20 % 110 CPABHEHHIO ¢ KOHIOM NPEALIAYIEro
rona;
— ¢ ¢eBpassd IO UIOHDL KAXKAOro roga Heobxoxumo seimiaaTuth 324 000 pybuireit.

Kaxyio cymmy (B pyOsAx) IaHUPYeTCA B3SATH B KPEIUT, €CJIH OH OyAeT IOJTHOCTHIO NOraler
STHMM YETHIPbMS ILIaTesRaMu?

Oxpy»xHOCTH C UeHTpoM B TouKe O Bnmcana B pom6 ABCD u kacaercs ero ctoposg AB, CD
u AD cooTBeTCTBEHHO B TOYKax F, K u P.

a) [Joxakure, uro npsimass FP mapaJuienpHa guarouanu pomba BD.
6) Haiigure nuomtags pomba ABCD, ecnu ussecrso, uro FP=6 u PK=8.

© 2025. 000 «HUspaTenncrro «HannonansHoe o6pasopanues. © 2025. HOY AIIO «MILTHMO»

KonupoBanue, pacnpocTpaHeHHe A HCIONb30BANME B KOMMEDYECKMX Leiax 6e3 MUChMEHHOro paspenienns npapoobrajgarenedt se gonyckaerca
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Er3. TUNOBbLIE 9K3AMEHAUMOHHLIE BAPUAHTb!

Hafizure Bce 3HaueHMs @, IPU KaKAOM M3 KOTOPBIX ILJIOIIAAL (UIYPHI, OrpaHUYEHHOH

a

a
JUHUSAMHU y=—2—x+a u y=alx|- ik 6yaer Goapure 6, HO He Goabmie 12.

Ha xoopaunaTHON npsAMO# OTMeUeHBI nenble Yyucaa. MUTS urpaer B CIEAYIOULYIO UTPY:
¢pumka crout Ha ormerke 0; Mura Opocaer MTrpainbHBIH KyOHMK M CABUraeT QUIIKY
Ha BbIIIaBlIee YHCJO OUKOB BIPABO (MIOJIOXKUTENbHOE HAIIPABJICHUE IPAMOIi), €CJIM BLINALAET
YETHOE YHCJO OYKOB, M BiIeBO (OTpUIATENIbHOE HAaUpaBJIeHUE MPAMON), €CJU BbIIAZaeT
HEe4YETHOEe YUCJIO 0YKOB. Ueped HeKOTOpPOE BpeMsa MUTSH 3aKOHUUI UTDPY.

a) Moxer s pumka oxasarbea Ha oTMmeTKe «0», ecau Muts 45 pas 6pocua KyOuk?

0) I1sBecTHO, UTO YETHOE YMCJIO OYKOB BBIIAAAJNO CTOJLKO JKe pad, CKOJLKO U HEeU6THOe
qyucao o9koB. Kaxoe HamMenbiiee 4yucio 6poCcKoB KyOMKa NoHAZOOUTCS, YTOOH PHIIKa
0Ka3aJjach Ha OTMETKE «—35»7

B) M3BecTHO, YTO 4ETHOE YHCJIO OYKOB BBINAZAJIO CTONBKO K€ Pas, CKOJLKO M HeuéTHOoe
yucso oukoB. Kakoe HammeHbIlee 4YMcI0 GPOCKOB KYOMKA MOHAAOOUTCH, YTOGL PUIIKA
oKasayachk Ha oTMeTKe «—40», eciv TaKKe M3BECTHO, YTO IIPH GPOCAHMM KYOUKa KasKAaa
rpadgp BBEIIaZAJa XOTd OBl ONMH pas, HO Jobbie JBe I'PAHU He BBHINAAAJNH OJHMHAKOBOE
KOJIMYECTBO pas?

IIposepvme, umobvt kaxcdviii omeem 6vin 3anucan padom ¢ HOMePOM COOMEEMCMEYIoULez0
3adanusn.

© 2025. 000 «HUspaTtenscrso sHaunonansnoe ofpasosarnes. © 2025, YOV OO0 «MIJTHMOs
Konnposanue, pacnpocTpanesne M UCIONBIOBANME B KOMMEPUECKHX Lensx 63 NMChMEHHOro paspelteiua npaBoobiajarencii He JOOyCKaeTCH




BAPHAHT 3

Yacts 1

Omeemom x 3adanuam 1-12 aensemcsa yenoe HUCAO UNU KOHEUHAR OecAmMUUHAsR
0pobb. 3anuwume wucno 8 none omeema 6 mexcme pabomot, 3amem nepenecune
ez0 6 BIAHK OTBETOB N: 1 cnpasa om Homepa cooméemcmeyrowezo 3a0anus,
Havunan ¢ nepeol kremouxu. Kaxcdyio yudpy, anax «munyc» u 3anamyro nuuiume
6 omOenbHOU KNEMOUKe 8 COOMEENCMEUU C NPUEEOERHBLMU 8 GranKe o6pasyamu.
Edunuyst usmepenuil nucamv He HYHHO.

Octpeiit yron B npamoyronbHOro tpeyrogbHuxa ABC paseH C
67°. Hasiaure yroa mexxay Beicoroit CH u 6uccexkrpucoi CD,
IPOBEJEHHBIMM W3 BeDPHIMHBI npamoro yriaa. Orser paiite

B rpajycax.

A D H B
Orger: .

- - y

Ha rkoopauHaTHOH IIOCKOCTH M300paskeHbl BEKTODH a U b.
Haiingure anmuy sBexropa Sb—a. Sf--
Orser: . ‘ 3F— -

2 . — —1I.

0

ITnomages Gospuioro kpyra mapa pasua 12. Haiioute naomans
IOBEPXHOCTH LIIapa.

OTBeT: .

B knacce 21 yyammiica, cpegu HUX ABa Apyra — Bagum u Ouser. Yuamuxcsa CaydalHBIM
obpasom pasbuBaloT Ha 3 paBHble rpynnsl. HaliznTe BepoATHOCTEL TOro, uTo Baaum u Oser
OKaXyTCA B OAHOM Irpymnme.

OtrseT: .

ITo ycioBusAM JOTEPEH Kax Jbil MATHINA OMIET ABJAETCA BLHIMIPHINHHMM. Kakoe HauMeHbITee
KOJIMYECTBO OHMJIETOB HYKHO KYIIUTEL, YTOOBI CpeN HUX C BEePOATHOCTHIO GoJblle, dyeMm 0,5,
OKAa3aJICA BHIUIDHIITHBIA Omaer?

OTser: .

© 2025. 000 «Uagareancreo ¢eHanuouansuoe obpasosanunes, © 2025. Y0¥ OO «MIJTHMO»

Konuposanue, pacnpocTpaseHse M HCOOJIb30BAHME B KOMMEDHECKHX Neasx 6e3 NUCLMEeHHOro paspemicHusa npasoobuajareneil e AonycKaeTcs



20

ErS. TMMOBbLIE 3K3AMEHAUWOHHBIE BAPUAHTb!

[ 6]

o 2 3 :
HaiignTe KopeHb ypaBHeHUA (l—x ) =-27. Ecsiy ypaBHeHue uMeeT GOJIbIle OQHOIO KOPHS,
B OTBETE 3alUINIUTEe MEHBIUKHN U3 KOPHEH.

Orser: .

Haiigure sHauenue Bolpaxkenusa 7-¥256-%/256 .

OTser: .

IIpamas y=7x+11 napajanenpHa KacaTeJbHOH K rpaduxy QyHKmuu y=x2+8x+6.
Haiigure abcuucey TOYKM KacaHus.

OTser: .

BogonasHbIl KOJOKOJ, COLEePIKAIUIl B HAYANAbHLI MOMEHT BPEMEHH V=2 MOJA BO3AYXa
obbémoM V) =18 J, MeNJIeHHO ONIyCKAalOT HA JHO BOZoéMa. IIpM 3TOM IPOUCXOIMUT
M30TEePMHUYECKOE CIKATHE BO3AYXA 0 KOHeuHoro obnéma V,. Pabora, coBeprraemas BogoH

T V1 Hox
IIPY CXKATHUH BO3AYXA, onpejessiercs Boipaxennem A =avIlog,—, roe =9,15 ——— —
Vs MoJb-K
nocroanHad, a T =300 K — remneparypa sosayxa. Ha#inure, kaxoit 00bém V, (B uTpax)
CTaHeT 3aHMMaTh BO3AYX, €CJM IIPH CXKATHU BO3jayxa Oblia coBepieHa pafora

5 10 980 .

OTser: .

IBe Opuraznpl, cocToAIye U3 pabounx OJMHAKOBON KBAaMUPUKAIINN, OJHOBPEMEHHO HAYAIHN
BBLIIIONHATDL ABa OAMHAKOBBIX 3aKa3a. B mepoii 6purane 66110 12 pabounx, a BO BTOPOH —
15 pabouux. Uepes 9 nneil mocse Havasa paboTH B IepBYIO Gpuraly nepeunriun 6 padoyux
n3 BTOopoil Opuraxnsi. B urore o6a 3aKasa GbLIM BBHIIOJHEHBI OLHOBpeMenHo. Haigure,
CKOJIBKO JHEH IMOTPeboBaJIOChH HA BBINIOJIHEHUE 3aKA30B.

OTgeT: . m
Ha pucynke mnsobpamxén rpadpur ¢pyuxkuum f(x)=a*+b.
Haiinute snauenue x, npu koropom f(x)=76.
OTBeT: . 1 Il -
o[ 1 ]

|
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BAPUAHT 3 21

Haiinure nauGosnbiiee snauenne Gyukmmu y=In(5x)-5x~5 na orpeske [0,1; 0,5] .

OrBeT: .

He 3a6ydvme nepenecmu éce omeembv. 6 6aank omeemos N 1 ¢ coomeememeanu
¢ uncmpyryueil no 6binOLHEHUIO pabomeot.

@ ITposepvme, umobv. kaxdvlii omeem 6Gbil 3anucaw 6 cmpoxe ¢ HOMEpoOMm

coomeemcmeyiouLezo 3a0anuR.

Yacts 2

HAnsn 3anucu pewenuii u omeéemos na sadanusa 13—19 ucnonvayime BAAHK
OTBETOB N: 2. 3anuwiume crawana Homep 6binoaniemozo 3adanus (13, 14 u m.d.),
a 3amem nonnoe 060CHLO6aAHKOe peutenue u omeéem. Omeemot 3anucsieaime Lémxo
u pa36opiuéo.

2

0) HaiiguTe BCe KOPDHU 9TOr0 ypaBHEHUS, IPHHALNEKAINHNE OTPESKY [—31t;—27c] .

a) Pemnre ypaBHenue 2sin? (g—g)sinz (£+g) =cos?x.

B npasusbHoit npusme ABCDEFA B\C,D E F, na pebpe CC, ormernin Toury K tak, uro
CK:KC; =3:1. Yepes Touku K u D, napaynensHo npamoii DF, IIpoBesy NIOCKOCTH O
a) Iloxaxxure, 4TO ILTOCKOCTh 0. TIepecexaeT pebpo B,C, B Takoii Touke N, uro BN :NC =1:2.
6) Hafizure yron memay miockoctamu EFF, u a, eciu AB=+10, AA =4.

Pemute HepaBeHCTBO 2% -logs x+3* -log, x<2-83*1.log; x+3-2°! .log, x -

B mae 2027 roza niaHupyercA B3ATb KpeguT B Ganke Ha cymmy 1400 rteie. pyGaeit
Ha 8 jer. YcioBUA ero BO3BpaTa TAKOBBI:

— B guBape 2028, 2029, 2030 u 2031 rogoB moar Bospacraer Ha 17 % 10 CpABNEHHIO
C KOHIIOM IIPEABLIAVILEro roja;

— B auBape 2032, 2033, 2034 u 2035 rogom nosar BoapactaeT Ha 14 % 1o cpasHeHUIO
C KOHUOM INpPeABIAYINEro roja;

— ¢ (heBpaya mo anpens KasKIOro roja HeoH6XOAMMO BHIMJIATUTEL YACThL JONIS;

— B Mae KaKJOro rofia AOJT AOJKEH ObITh HA OAHY H TY K€ BEIUYHHY MeHbINe JoJra

Ha Ma¥ IpegbIAyILEero roja;

K maio 2035 roga KpeauTt FoJKeH ObITH IOJHOCTHIO ITOTAlleH.

Ha cxoabko py0Oieit mocnegussa Buinjata 6yner menpie Beimaars! 2030 roxa?

© 2025. 000 «Mspatenscrso ¢«Hauuorannuoe obpasosanues. © 2025, YOy HIIO0 «MIITHMO»
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Er3. TMNOBLIE BK3AMEHALWMOHHLIE BAPUAHTHI

B napannenorpamme ABCD ¢ ocrpeim yraom BAD touxka E — cepeamua croporsl BC.

Yepes TouKy B nepneHIUKYISIPHO NPAMON AB ¥ Yyepes ToYKY E MepneHIuKyAAPHO IPAMON
DE npoBeieHEI COOTBETCTBEHHO /iBe IIPsMEIe, KOTOPEIE IepeceKkaoTca B Touke K.

a) Hoxkasxkure, uro AK=KD.
6) Haiinure yron BAD, ecnm paccrosiuue or Toukum K no mpamoit AD paBHO AjgHHe
orpeska EC u LZCED=58°,

Haiigure BCce 3HAYEHUA @, IPY KAXKAOM M3 KOTOPBHIX CUCTEMA YPAaBHEHUHN
|x|~|y|=a,
x-1=\y+4

HMEET POBHO JIBA Pal3NMYHBbIX PelIeHUs.

Ectr 60 KapTouek, HA KasKI0H M3 KOTOPLIX HAIMKMCAHO HATypajbHOe uncyuo 6osasure 1. Bee
ynpcaa pasanyHbie. Ha o6paTHOU cTOpOHE KaXXIOW KApPTOYKM CTABSAT LBETOBYIO OTMETKY:
€CJIM UHMCAO NeJUTCH Ha 3 — KpPAacHYIO, eCaH Ha 4 -— CHHIOIO, €CJM Ha 5 — 3eléHyIlo.
ITonyuunocs Tax, 4TO Ha KAXKIOH KAPTOUKE POBHO ABE I[BETOBbLIE OTMETKH.

a) Kaxoe naubonniiee KOIMYECTBO KAPTOYEK MOXKET OBIThH ¢ uucaamMu Menbnie 2007

6) Ilonyunmnoces, uro Ha 20 KAPTOUKAX €CTh CHHSAA U 3eJEHaA oTMEeTKH, Ha 20 Kaprouykax
€CTh CHHAS M KpacHasi OTMeTKH, Ha 20 KapToyKax eCcTh KpacHasa M 3eJEHad OTMEeTKH,
Haiifure HauMeHblIee BO3MOKHOE 3HAUYCHHE HAMGOJBIIIETr0 YKCAA CPENY YHCes, YKA3aHHbIX
Ha KapTOYKaX.

B) lonyuunock, 4To Ha 45 KapToykax CHHASA OTMeTKAa. HalljuTe HauMeHblIee BO3MOMKHOE
3HaveHHe HauboJbIllero ymesa cpei YKAa3aHHBIX HA KapToukKax.

IIposepvme, umobut kaxcdvui omeem 6bin 3anucan padom ¢ HOMEPOM COOMEEMCMEYIOULe20
3adanus.
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BAPHUAHT 4

Yacts 1

Edunuyb. usmepenut nucamsd He HYHCHO.

Omeemom x 3adanuam 1-12 sensemcsa yenoe LUcro UAU KOHedHas Oecamuinas
dpo6v. 3anuwume wucno 6 none omeéema 6 mexcme pabomoi, 3amem nepeHecume
ezo 6 BJIAHK OTBETOB N 1 cnpaséa om nomepa coomseemcmeynouyezo 3a0anus,
HauuHraa ¢ nepeoil knemouxu. Kaxcdyio yudpy, anax «munyc» u 3anamyo nuwume
6 omdenvHOl Knemoure 6 COOMEEMCMEUU ¢ nPUedénHbLMU 6 GranKke o6pasyamu.

OcTpeiil yroa B npAMOyToasHOro rpeyroianunka ABC paBen 36°.
Haiigure yron meskay Ouccextpumcoit CD u mexumaunoit CM,
NPOBEIEHHLIMHU M3 BEePINMHLI NpsamMoro yraa. Oreer naiite
B I'pajgycax.

OTseTt: .

Ha x0oOpAMHATHOH ILJIOCKOCTH H300paceHbl BEKTOPH 4@ H b,
Haiigute niuny BexkTopa 6a-—>b.

OTser: .

Hauo neBa miapa. Paauyc mepsoro mapa B 1,8 pasa Goaslue
pazuyca BTOporo. Bo CKOJIbKO pas IJIoNIaAb OBEPXHOCTH MIePBOro
mapa 6osbIie NIOWaAY MOBEPXHOCTH BTOPOro?

OTBeT: .

NP

B knacce 26 yuamuxcd, cpefu HuUX gBa gpyra — Auxzapeit n Cepreil. Yyammxcesa cayqaiHbIM
ob6pasom pasbuBaioT Ha 2 paBHble Ipynnel. HaliiuTe BepOSATHOCTH TOro, uTo AHjpei

n Cepreil OKaXyTCA B PA3HLIX IrpyHnnax.

OrBeT: .

IIo ycaoBuAM JioTeper BHIMTPLIMIEBIX OuieToB B Hel Bcero Ha 20 % Menblie, yeMm GHUJIETOB
6e3 Bpiurpnita. Kaxoe HanMeHbIIIee KOJHUYECTBO OGMIETOB HYMKHO KYNHUTb, YTOOLI Cpeiu
HHUX C BEPOATHOCTHIO Gosbie, yem 0,75, oxkasanics BLIMIPLIIIHBIHN OuaeT?

OrBer: .
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ErS. TMMOBbLIE 3K3AMEHALIMOHHLIE BAPUAHTbI

[ 6]

. 4
Haiigure KopeHs YpaBHEHUS (5—x2) =256. Ecnu ypaBHeHue nMeeT OOJIbILIE OJHOTO KOPHS,
B OTBeTe 3ANUIINTE MEHBUIHN U3 KOPHEH.

Orser: .

Haitnute sHaueHue Buipaxkenus 6-%243 30243 .

OrTsert: .

IIpsmaa y=9x-5 aBageTcsa kacaTeJbHOM K rpadury QPYHROUET Y= 22 +Tx+c.
Haiigure c. ‘

OTBeT: .

BozonasHulii KOJIOKOJ, cogepxainuii v=13 mosell BO3AyXa IIp® [JaBJIeHHUU
p =1,2 armocdepnl, MeAJEHHO OINyCKalT Ha AHO Bomoéma. Ilpu 2TOM NPOHCXOAHUT
M30TePMHYECKOe CoKATHe BO3AYXA [0 KOHEUHOTo AaBjieHus p,. PaGora, cosepulaemas BOLOU

) oK
IIPY CIKATHH BO3AYXA, ONIpelesdeTcs BhIparkeHueM A = aleogzﬁ, rae o =15 1
jo) mMons-K
nocrosiuHasg, T =300 K — remneparypa Bosgyxa. Haitaure, kaxoe gasienue p, (B arm)
OyaeT EMeTh BO3AVX B KOJIOKOJIE, €CAM NpY COKATHM Bo3nyxa Onlia coBepineHa pabora

B 117 000 x.

Orser: .

IBe 6puraanl, cocTosuiue U3 padounx OJANHAKOBOM KBaTuduKanyu, OGJHOBPEMEHHO Havall
BBIIIOJHATE ABa ONMHAKOBBIX 3aKasa. B mepsol Opuraze 6n110 12 pabouux, a BO BTOPOH —
21 paGounii. Yepes 10 gueit nocae xavaaa paborsl B nepsyio 6puragy nepemyiu 12 pabounx
U3 BTOPOU Opurausi. B urore ob6a 3axasa OblJM BBIIOJNHEHBI OZHOBpeMeHHOo. Haiigure,
CKOJBKO AHelH IToTpefoBajioCh Ha BBLINOJHEHUE 3aKa308.

Orser: .
Y\
Ha pucyuke usobpaskén rpabux pyuxuuu f(x)=a*+b. \
Haiigure f(-4). \ R
OrgeT: .
[ ——
1
o] ] 3
1
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BAPWAHT 4 25

Haitnure Touxy munumyma Gyskmun y=5x—In(x+4)°+9.

®

OrBeT: .

He 3a6ydvme nepenecmu éce omeéembt 6 6rank omeemosé N 1 6 coomeemcmeuu
¢ UHCMpPYKyuel no 6biNOAHEHUIO PaGombt.

ITposepvme, wmobvt raxdviii omeem O6bil 3aNUCAH 6 CMPOKe ¢ HOMEPOM
coomeemcmeyu,ezo 3a0anus.

Yacte 2

Hna sanucu pewenuii u omeemos na 3adanus 13-19 ucnonwvayime BJIAHK
OTBETOB N 2. 3anuwume chavanra Homep 6binoansemozo 3adanusn (13, 14 u m.a.),
a 3amem nonnoe 06ocroéannoe pewenue u omeem. Omeemut 3anucviéalime Lémro
u pa3bopiueo.

2

a) Pemure ypasuesue 3cos® (§+—g)~cos2 [f—gj =cos’x.

6) HaiiguTe Bce KOPHHU 3TOr0 YpPaBHEHHUS, NIPUHALJIEIKALLINE OTPE3KY [37:; 47c] .

B npasunbhoit npusme ABCDEFA B ,C D E F, na pebpe CC, ormeTunu Touxky K rax, 4ro
CK:KC, =4:1. Yepes Toukn K u D, napannenbHo npamoii DF| npoBesu MIOCKOCTS OL.

a) Jorasure, YTO IIOCKOCTH 0. HepecekaeT pebpo B,C, B ero cepenune.
6) Haiigure yron MeskAy IJIOCKOCTSIMH AFF un o, eciu AB=4, AA =15.

Pemure HepaBeHCTBO 3°-logs; x+5% -logy x >3-5% .log, x+5-31.logz x .

B mrone 2028 roga niranupyerca B3aTh Kpexur Ha 10 ser B pasmepe 1500 Toic. pyGueii.
YcmoBus ero BO3BpaTa TaKOBBI:

— Kaxx bt auBapb ¢ 2029 no 2033 rox posr Bospacraer Ha 22 % 10 CPaBHEHUIO C KOHIIOM
MPEALIAYINETO Irofa;

— Kax bl aHBaps ¢ 2034 no 2038 rop poar Bodpacraer Ha 18 % mo CpaBHEHMIO C KOHIIOM
TNPeALIAYIUEro roaa;

— ¢ ¢heBpasd o MaM KaKJOTro rofla HeoOXOAUMO BBIIMJATUTE YACThL JOJIIa;

— B MIOHe KaXJ0T0 T'Ofa AOJT JOJKEH ObITh Ha OXHY U TY M€ CyMMY MeHbINe A0JTra Ha UIOHb

OpeAbIAVILEro Ioja;

K uoHo0 2038 roga KpeauT KoakeH OBLITh IIOJHOCTHIO HOTAllUeH.

Ha crkonwsko pybiielt mocaenuss BulLIaTa 6ygerT MeHbule Beimiarel 2033 roga?
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Er3. TMNOBLIE 3K3AMEHALUOHHLIE BAPWAHTDI

B mapannemorpamme ABCD ¢ ocrpeim yriom BAD touka E — cepexmwna cropounl BC.
Yepes TouKy B NepHeHAMKYJISIPHO NpaMoii AB M uepe3 TodKy E MepuneHJUKYIASAPHO
npsamoit DE npoBefieHsl COOTBETCTBEHHO JBe NPSAMBIe, KOTOPBIE IlepeceKaloTca B TouKe K.

a) Mokayxkute, uto AK=KD.
6) Haitnure yron ADE, ecau paccrosHue ot Todku K po mpamoin AD paBHO IJuHe
orpeska EC u LADC=110°,

Haiinure Bce 3HadeHHA @, IPU KaXJIOM M3 KOTOPHIX CHCTE€MA ypaBHEeHUH

fi- 2
x-4=\9-7

“MeeT POBHO ABa peleHud.

Ectys 60 KapTouek, HA KaXKJ0M M3 KOTOPLIX HAIMCAHO HAaTypaJbHOe 4ucjo 6oaeme 1. Bee
uuca pasanudbie. Ha o6paTHOH cTOpOHE KaXJOM KAPTOYKU CTABST I[BETOBYIO OTMETKY:
eCJIM YMCJO JeJUTCA Ha 3 — KpacHyl, eciad Ha 4 — CHHIOIO, eCIM Ha 5 — 3eJIéHYIO.
ITonyunaoch TAK, YTO Ha KAMX /0 KapTOYKe IIOCTABJICHO He MeHee IBYX I{BETOBLIX OTMETOK.

a) Kakoe Hanbombiliee KOJHYECTBO KAPTOYEK MOKET OLITH ¢ yuciaaMu MeHbine 2007

6) IToayumnaocs, uTo Ha B KAPTOUYKAX €CTh TONBKO CUHAA U 3e/IeHad OTMETKH, Ha £ KAPTOUKaX —
TOJILKO CUHAS M KpacHas, Ha B KapTOYKaxXx — TOJBKO KpacHasd u senéHas. Halinure
HauMeHblliee BO3MOXKHOE 3HAUCeHHe HAMOOJbIUIEro Yucjaa cpeay dHcell, YKa3aHHBIX
HA KapTO4YKaX.

B) KapTouek ¢ AByMs OTMEeTKAMH, OFHA H3 KOTOPHIX CHH#AdA, moayumiochk 37. Haligure
HauMeHbIllee BO3MOMKHOE 3HAUYeHKe HAHOOMbBIIero YUCjIa cpeid YKa3saHHEIX Ha KapTodKaX.

IIpoeepvme, umobvl Kancdvii omeem 6bL2l 3anUCarn PAOOM C HOMEPOM COOMEEMCMEYIOWe20
3adanus.
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BAPHAHT 5

Yacrts 1

Omeemom k 3adanusm 1-12 aensemcsa yenoe YUCAO ULU KOHeUHAA OecAMUYHAR
dpo6b. 3anuwume “ucno 6 noie omeema 6 mexcme pabomui, 3amem nepenecume
ez0 6 BJIAHK OTBETOB N: I cnpasa om nomepa coomeéemcmeéynousezo 3a0anus,
Hadunaa ¢ nepeoi kaemouxku. Kancdyo yudpy, snHax «mMunyc» u 3anamyio nuwume
6 0modenvHOU KiemouKe 6 COOMEEMCmMeul ¢ npueedénnbimu 6 6aanke obpasyamu.
Edunuybr usmepenull nucams He HYHHO.

B uernipéxyroasauk ABCD BnucaHa oKkpy:kHOCTS, AB=10, BC=8 D
u CD=14. Haiiaure 4eTBEPTYIO CTOPOHY YETHIPEXYTOJbLHUKA.

OrseT: .

IlaHbBI BEKTODBI 71(—3; ~2)u 5(3; by ). Haiigure &, ecau a-b=0.

g

OrseT: .

B cocyzpe, umeromeM GopMy IpaBUILHOR TPEYroJIbHOM NPHU3MBI, YPOBEHD
skugrocru pocruraer 120 cm. Ha kakoii BricoTe OyzeT HaxOAUTLCA
YPOBEHDb JKUAKOCTH, €CJIM €€ IePesIUTh B APYTOU COCYH TaKOM 3Ke (OPMEI,
CTOPOHA OCHOBAHHUA KOTOPOro B 4 pasa Gojblue, yeM y mepsoro? Orser
Jailte B caHTHMETpaX.

OrseT: .

Ha onumnuazne no pusuxe 250 y4acTHHKOB COGMPAIOTCA PA3MECTUTD B YETHIPEX ayIUTOPUAK:
B Tpéx — 1o 70 yenoBeK, a OCTaBINMXCA — B 3aNACHOH ayJUTOPUH B APYTOM KOpIIyce.
HaiinuTe BEpOATHOCTD TOrO, UTO CAYYaiHO BHIGPAHHBIN YYAaCTHUK OyAeT MUCaTh OJUMINALY
B 3aaCHOH ayIuTOpUH.

OTBeT: .

Ha gByX JIMHMAX BHIIYCKAIOT OAVMHAKOBBIE jaMubl. IlepBas JIMHUA BLITYCKAET B TPH pasa
Gosblie JaMII, 4eM BTOpas, HO BEPOATHOCTS Gpaka Ha NepBoit iunuu pasHa 0,1, a Ha BTOpO —
0,06. Bce namns! moctymaioT Ha ckiaj. Haiffure BepOATHOCTD TOTO, UTO CAydaiiHO BEIOpaHHAS
JaMna Ha CKJaje OKaKeTcsa He OpaKoOBaHHOM.

OTBer: .

© 2025. 000 «Hagarenscrso «Haunouansuoe o6pasosanues. © 2025. YOV IO «MLIHMOs
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Er3. TMNOBbLIE 3K3AMEHAUWOHHLIE BAPUAHTLI

(6]

Haiizure KopeHp ypaBHeHua 4%5 =812,

Qrwer: .

Ha#iaure snauenue Boipaxenus (1-logs15)(1-logzl5).
Orger: .

Ha prcyEKke u306pakés rpaduk GyHKuuu y = f(x), onpenenéuneiii Ha unrepsaie (—8; 6).
OnpefieJiATe KOJUUECTBO LEJIBIX TOUEK, B KOTOPBIX NIPOU3BoZHAA QYHKIUY f(X) OTPUIATENbHA.

%

\ y=17(x)

—-’"

=Y

QTeer: .

Jsa Tena maccoii m =10 Kr Ka)kpoe ABUIKYTCA C OSMHAKOBOH CKOPOCTBIO U =8 M/C IIOA

yraom 2o ZpPYr K Apyry. OHeprus (B AMKOYJIAX), BBIAEAAIOMAACH NPU HUX abCONIOTHO

HeyNpyroM coyJapeHHM, BBIUMCISETCA N0 (dopmyte Q@ =mv’sin’a, rae m — macca

"B KWJOrpaMMmax, U — CKOpoCTb B M/c. Halinure, moj kakuM HaUMEHBIIHM yrjiaoMm 2o

(B rpazycax) JOJIYKHBI JBHUTATbCS Teja, YTOOBl B pe3yJbTaTe COYJapeHUs BbIAEJIUJIOCH
3Hepruy He MeHee 480 qkoyieil.

Orser: .

W3 nyHkTa A KpyroBoil Tpaccel BelexaJ Bejgocunenauct. Yepes 20 MunyT OH elé He BepHYJICA
B OYHKT A ¥ M3 OYHKTA A CJeJ0OM 3a HUM OTHPABMJICA MOTOLUMKJIHUCT. Yepesd 5 MHUHYT
[l10¢Jie OTNPABJEHUA OH AOTHAJ BEJIOCHIIEAUCTa B IIEPBBIA pas, a emé uyeped 46 MuUHYT
no¢Jie 3TOTO JOTHAJ ero Bo BTopo# pas. Hailtiure CKOPOCTh MOTOLUKJINCTA, €CIU AJNUHA

Tpacchl paBHa 46 kM. OTBeT maiiTe B KM/4. vk
Al
Orser: .
//
Ha pucynke usobpakeHsl rpaguku AByX QyHKUMI BHAA 7
f(x)=kx+b, xoropbie nepecexalrcs B Touxe A(xp; Yo ). /‘
Ha#hgure y,. v 1
OrtaeT: . JALE PANIE
e
L/
.;, 1
7

© 2025. 000 «MagatennctBo «HanmnonansHoe oGpasosannes. © 2025. YOV OO «MIITHMO»

Konxnposauye, pacHpoCTPAHEHHE ¥ HCMONLIOBANNE B KOMMEPUECKHX LesasX 6es DHCLMeUoro paspelnenus npasoobiazareieit ne gonyckaercs



BAPVAHT 5 29

3

Haiizgure Touky MuHUMYMa QYyHRUMK y=4x2 —15x+3.

®

OrserT: .

He 3abydvme nepenecmu éce omeéemv. 6 6nanx omeemos N 1 6 coomsememauu
¢ uUHCMPYKYuel no 6biNOAHeHU paGomebt.

IIposepeme, umo6u raxncdviii omeem Gvin 3anucan 6 cmpore c HOMepOMm
coomeemcemeywuLezo 3adanus.

Yacts 2

Ana 3anucu pewenull u omeemos nwa 3adanus 13-19 ucnonvsyime BJIAHE
OTBETOB N 2. 3anumume cHawana Homep 8vinonnsemozo sadanus (13, 14 u m.a.),
a 3amem nonnoe o6ocnoeannoe peuterue u omeem. Omeemut 3anucviéaiime wémro
u pa3bopuueo.

a) Pemure ypasuenne logfs(x?)-4logg(x*)=1.

6) Haiinure BCe KOPHH 9TOTO YPaBHEHUS, IPUHANJIEIKALNE OTPE3KY [—0,9; 2,9] .

OcuoBanunem nupamunsl SABCD siBaserca ksagpatr ABCD, peOpo SA aBisiercd BeICOTOH
nupamunei. Ha pédpax BC, CD u SC coorsercTBeHHO oTMeueHbl TOUKHM K, N u F Tak, uto
BK:KC=CN:ND=1:2, CF:FS=2:7.

a) Horasxkurte, uro nixockocT ABC u FNK nepueHIuKyIAPHBIL.
6) Hafinure o6wém nupamuasl AFNK, eciu AB=AS=6.

1
Peniute HepaBeHCTBO 2% -5* <0,1.

IIpepnpuarue nnasupyer 1 uosa 2027 roga B3ATH B 6aHKe KPeJUT HA 2 rofa B pasMepe
8400 Tric. pybseii. Bank npeiIoXKMI IPeANPUATHIO ABA PASIHYHBIX BAPUANTA IOTALLIEHUS
KpenuTa, ONKUCAHUE KOTOPLIX IIPUBENEHO B TabJuIle.

Bapuanr 1 |— Kaxppiii ausape noar sospacraer Ha 10 % 1Mo cpaBHEHMIO ¢ KOHLOM
OpenbIAYINEro Iroaa;

— ¢ ¢deBpans o Maii KaskJ[Oro rofia HeoOXOAMMO BBRIIJIATHUTE YaCTh JOJTa;

— KPEeIUT JOJIKeH OBITH MOJHOCTHIO MOTANIeH 3a ABa I'ojla ABYMS PABHLIMM
TLJIATe K a M.

BapuauT 2 |- 1-ro umcna KaxxKioro Ksaprtada, HauumHas ¢ 1 mons 2027 ropa, moar
pospacTraeT Ha 3 % II0 CPABHEHMIO C KOHIOM IIPEABIAYINEro KBapraJa;
— BO BTOPOM MeCSIle KaXKJOr0 KBApTaja HeOoOXOAMMO BBINJIATHATL YAaCTh
JoJra;

— Ha KOHeIl KaMX/Joro KBapraJja HOJT HOJIKeH OBITh Ha OJHY U TV K€ BeJUYNHY
MeHblIle J0Jra Ha KOHel IpeAbIAyuiero KBapraua;

— ¥ 1 mousa 2029 roga xpesuT A0JMEH OBITH HOJHOCTHIO NOralieH.

Ha cronbko py0Oseil MeHblIe OKasKeTcs oblasg cyMMa BhIIJIAT 6aHKy 110 0ojiee BhITOLHOMY
A IPEeANPUSATHA BapUAHTY MOraluleHusas KpexauTa?
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Er3. TMNOBbLIE SK3AMEHAUVOHHbLIE BAPWAHTbI

B napannenorpamme ABCD 6uccexktpuca yraa BAD nepecerkaer ctropony BC B Touke K,

O

a mpopmossxkeHnme cTopoEEl DC — B Touke P; gumaroHanbk AC sBiserca OGucceKTpHCOH
yrna KAD.

a) Hokaxure, uro PC2=CD-PK .
6) Hatinure AC: AP, ecniu BC:AB=2,5.

Haiigure Bce 3HaUEHMS @, IPH KaXKJAOM M3 KOTOPBLIX CHCTEMA YPaBHEHUMH

(x+4Y +(4-yY =0,1a> -4(x+1)-4(y +1),
|2x-3|-|4-y|=5

MMeeT POBHO JBA PelleHusd,

Kam et rog B copeBHOBaHUAX, cocTrosamux u3d 10 srtamos, yuacteyerT 10 cmoprcMeHOB.
IIo uroram Ka*KAOro 3Tana OUH CIOPTCMEH 3aHUMAeT IIePBOe MeCTO, OAMH CIIOPTCMEH —
BTOpOE U OAUH — TpeThe. B pe3ysibTaTe €KerofHBIX COPEBHOBAHMU KA bl CIIOPTCMEH
3aHNMAeT @ IepBbIX, b BTOPBHIX M C TPETHUX MeCT. B 3aBHCHMOCTH OT MECT, 3aHATHIX
CIIOPTCMEHOM Ha BCexX aTamax (OZHOro roxa), €My IPHUCBAHMBAETCH HTOTOBHIA PEUTHHD
COpeBHOBAHUIA,

B sTom rogy nmo uroram 10 sTamoB Kax oMy cuoprcMeny npucBauBaeTcs 10a+4b+c¢ 04KoB;
ueM y CIIOPTCMeHa OYKORB GoJbliie, TeM peATHHT Bhie. Ec/iu KOJIHYecTBO OUKOB Y CIIOPTCMEHOB
COBIAZAET, TO PEATHHIN Y HUX OJUHAKOBLIE.

B npomioM roay B TAKHX K€ COPDEBHOBAHUAX YUYaCTBOBAJHM Te ke cnoprcemensl. Ho gns
IOABEJEHNA UTOTOB COPEBHOBAHMYU PEHTHHIHU CIOPTCMEHOB OIpPENeIANMCh CIeAVIOIMUM
00pas3oM: ecJiM y CIIOPTCMEHA-1 KOJIWUECTRO NIePBLIX, BTOPHIX M TPeTEMX MECT COOTBETCTBEHHO
paBHO a,, b, u ¢, a y cnoprcmMena-2 — a,, b, u c,, TO pedTHHI cropTcMeHa-1 GBI BhILIE
peiTHHra CIOPTCMEHA-2 B CAEAVIOUIUX CAyUYaAAX:

- 4 >ay,

—a=a, u b >b,

—a=ay, by=by u ¢;>cy. v

Ecin Konu4ecTBO M NEPBBIX, X BTOPBIX, ¥ TPETBHUX MECT y COOPTCMEHOB COBIAZAJO,
TO PERTHHIHN Y HUX ObLIM ONMHAKOBBIE.

a) B aToM roay nmo uroraM COpeBHOBAaHWIl ¥ CIIOPTCMEHOB HET COBIAAAIOIUX PENTHHIOB.
Ecim 6B pe#iTHHTH ONpeAeNANNCH, KAK B MPOUILJIOM ILOLY, TO Y CIIOPTCMEHOB OBl TOMXe
He ObLJIO COBHNAJAIOIIUX PEHTHHIOB. MOXeT M MOPAAOK PEATUHIOB CIIOPTCMEHOB B 3TOM
FOAY COBIAJATH C MOPAAKOM PEHTHHIOB IIPOIILIOrc roxa?

6) Ilo nToramMm COpeBHOBaHUIt 3TOr0 roja MOJYUHJIOCh, YTO Y JIOGLIX JBYX CIIOPTCMEHOB HET
O/IMHAKOBBIX pedTHHIOB. Kakasa Haubonbiasg passulia B OYKaX MOMKET ObITh MEXKAY ABYMA
HAVMEHBUIUMHU peATUHramMu?

B) Kaxaplii rox mo pesyJsbTaraM COPEBHOBAHWMI BBIYMCIACTCH CpefHui Oann Q aiasa
CIIOPTCMEHOB, HAOPABUIMX XOTs GBI OJHO OUKO: OTHOLIEHNE CYMMBI BCeX HAOPABHBIX OYKOB
K KOJHUYEeCTBY CIIOPTCMeHOB, HabpaBIIuMX XOTA Obl OOHO O4YKO. B ciexymoinemM rony
IIaHUPYeTCA NIPOBOAUTE aHaornyHble copeBHOBaHUA (10 sTamoB) ¢ yuacruem 10 ciopremMeHoB,
rAe Kaxaomy u3 HuX OynyT npucBauBathesa 10a+ kb + ke 0uxos. Opragusaropsl 06CyKAAI0T
B JaHHOM (popmyJie uenble 3HaUeHUA k| U k,, Takue, uto 1<k, <k <9 . Haiingure BCe maps
( ks kg), NPHX KOTOPBIX BO3MOJKHO HOJYYHUTE HAUOOJbIIEe KOJMWYECTBO HENbIX 3HAUYEHUR
cpenHero 6aiia Q.

IIposepome, umobvi kaxcdviii omeem 6ot 3anNUCAH PROOM C HOMEPOM COOMBEMCMEYIOULE20
3adaHus.
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BAPHUAHT 6

Yacrs 1

Omeemom k 3a0anusam 1-12 aensemca yenoe YUCAO UNU KOHeYHAA OecAmuvHas
0po0b. 3anuwume wucno 6 nole omeéema 6 mexcme pabomoi, 3amem nepenecume
e20 6 BJIAHK OTBETOB N 1 cnpaéa om nomepa coomeemcmeyioujezo 3adanus,
Havunaa ¢ nepeol knemouxu. Kaxcdyro yudpy, 3HaK «MuRyc» u 3anamyro nuutume
6 0m@enbHOl KN1emouKe 6 COOMEeMCmeuu ¢ npueedénnbuimu 6 6ranke obpasyamu.
Edunuybt usmepenuil nucamov He HYHHO.

B uernipéxyronsaux ABCD, nepumeTp KOTOpPOro paseH 36, srnucana D
OKPYKHOCTh, AB=7. Haiigure CD.

OTBeT: .

IZ' JTaHB! BEKTOPHI E(—5;—2) u E(bo;—-l). Haiigure by, ecau a-b=0.

OTBeT: .

[ 3 ] Bcocyae, umerommem Gopmy npaBuIbHON TPEYTOIBHOMN NPU3MEI, YPOBEHD
mupxocte pocruraer 180 cm. Ha kakoii BeicoTe OymeT HaXOOUTLCS
YPOBEHDb MKUIKOCTH, €CJH €€ IIePeJINTh B APYroi cocyl TaKoi e GopMBbl,
CTOpPOHA OCHOBaHMSA KOTOpOro B 5 pas GoJsblie, yeM y mepsoro? Orser
IaiiTe B caHTHUMETpPAaX.

Orser: .

Ha onumnuazne no xumuu 400 yuacTHUKOB COOMPAIOTCH PA3MECTUTE B YETHIPEX ayAUTOPHAX:
B Tpéx — 10 110 uenoBek, a OCTaBIIMXCA — B 3aIaCHON ayJUTOPHUU B APYrOM KOpIyce.
Hafinure BepOATHOCTE TOTO, YTO CIYYaiiHO BEIGPAHHBIM YYACTHUK OYAET MUCATH OJUMMINALY
B 3aIlaCHO ayJHUTOPHUH.

OTBer: .

Ha aByX JUHHAX BBINYCKAIOT OJUHAKOBbLIe JaMukbl. IlepBasi IMHNSA BHEIIYCKAaeT B JBA pasa
fonpine JiamMI, 4eM BTOpas, HO BePOATHOCTL Opaka Ha mepBoi Jgunum pasHa 0,1, a Ha
Bropoit — 0,04. Bece mamner nocrynaior Ha ckiaal. Haliiure BepOSTHOCTD TOTO, UTO CAyYAHO
BbIOpaHHAA JIaMIla Ha CKJaJle OKaMeTcsd He 6paKOBaHHOM.

OTBer: .
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Er3. TUNOBLIE 3K3AMEHAUWOHHBLIE BAPUAHTLI

Ha¥uTe KopeHb ypaBHeHna 16572 =857

OTtger:

HaliguTe 3HaUYeHNe BLIPAYKEHUS log,40 .
3+logy 5

Orser: .

Ha pucynxke usofpaskén rpadur GyHxnuu y = f(x), onpejeséHuplii Ha uaTepBaje (—1; 10).
OnpejeiTe KOJUYECTBO LEJIBIX TOYEK, B KOTOPBIX IIPOU3BOAHAA QYHKIMH f(X) OTpULATENBHA.

Y\
i
/1 /f
h AR RN
30| 1 10 x
N\

OTsert: .

CxeiiT6OpANCT IPHITaeT HA CTOALLYIO Ha pelbcax MIaTdopMy co cKopocThio U=3,6 Mm/c
HOJ OCTPHIM yIjIoM o0 K pesabcaM. OT Tosuka miaTgopma HAYUHAET €XaTh CO CKOPOCTHIO

m ., .
u=———vcosa (M/c), Tae m =75 Kr — maccea ckefdT6opAUCTa CO cKeliToM, a M =375 Kr —
m+M

Macca miaaTdopMbl. Ilog KAKMM MaKCHMAJBHBIM YIJIOM o (B rpajycax) HY'KHO IpPbIraTh,
106K pasorHaTh miaTdopmy He MeHee yeM go 0,3 m/c?

Orser: .

J[sa rOHINMKA YYacCTBYIOT B roHkax. VM mpeacrout mpoexaTe 22 Kpyra IO KOJbLEBOU
Tpacce NPoTaKEHHOCTHIO 3 KM. O0a roHIIMKA CTapTOBAJIM OJHOBPEMEHHO, a Ha QUHUI
nepBeI npuién paHbile Broporo Ha 11 mmayT. Uemy paBHsnach CpPeAHAS CKOPOCTb
BTOPOrO FOHLIMKA, €CJU U3BECTHO, YTO IEePBBIM NOHIIMK B NePBLIA pa3 000THAJI BTOPOro
Ha Kpyr uepe3 10 munyr? OrBer gaiiTe B KM/4.

Yy
OrgeT: . A
~
Ha pucyHke mu300paskeHBl I'pa@MKU ABYyX JHHEWHBIX
dyuwuuii. Haligute abcumccy TOUKH IepecedyeHud
rpa¢uKos. [l 1N
OrgeT: . I ol 3
|

© 2025. 000 «Hsaareancreo ¢Hanuonansuoe oGpasopanues. © 2025, YOY IO «MIITHMO»

KOHHPO!R}IKO, PaACNpPOCTPAHCHHE K MCIIOJL3OBAHME B KOMMEDPUeCKHX OeJaax 6e3 NTUCHMEHHOro paspeircuuns npasooﬁﬂanm‘eneﬁ He ponycKaercsa




BAPUAHT 6 33

Haitgure Haubosbiee snayenne GyHEUMU y=3x—1-4xv/x Ha oTpeske [O; 8,25] .

OTseT: .

He 3a6ydvme nepenecmu 6ce omeemuvt 6 61anK omeemoé N I 6 coomeemcmeuu
¢ uHCcmpyKyuel no 6biNOLHEeHUI0 pabomut.

@ ITposepvme, wmobv. kaxcOovlii omeem 6bLA 3anucaw 6 Cmpokre ¢ HOMEPOM

coomeemcmeyou,ezo 3a0aHuR.

Yacts 2

HAna 3anucu pewenuill u omeemoeé nHa 3adanus 13—-19 ucnoawvsyiime BJAHK
OTBETOB N 2. 3anuwume chawana Homep 6binonnsemozo 3adanus (13, 14 u m.a.),
a 3amem noanoe 06ocnogéannoe peutenue u omeem. Omeemur 3anucosLéalime Lémro
u pa3bopiuéo.

13 | a) Pemure ypasuenue logss(x*)+loggs(x®)+3=0.
|13 ] :

6) Haliznre BCe KODHU 3TOTO YpaBHEHUS, IPUHALNEKAILLE OTPEIKY [—2,3; 11,3] .

OcvoBanuem nupamuabsl SABCD sisnserca kBagpat ABCD, pe6po SA sBiasgercsa BbICOTOHR
nupamuiel. Ha pédpax BC, CD u SC coorBeTcTBeHHO oTMedeHBI Touku K, N u F tak, uTo
BK:KC=CN:ND=8:1, CF:F§=3:13.

a) lokaskure, uto npsamasa AS napannenbpHa niaockoctTu FNK.
6) Haitnure 06b6ém nupamuasl SFNK, ecim AB=AS=8.

1
Pemnre HepaBeHCTBO 2°% .57 >20 .

IIpesnpuarue nnanupyer 1 niona 2029 roxa B3ATH B 0aHKE KPEAUT Ha 2 rojia B pazMepe
8,8 MmuH py6aeil. BaHk npeayoKui NpesnpuaATHIO ABA PA3JIMYHbIX BapUAHTA IOTAIICHUA
KpeaIuTa, ONMHCAHMe KOTOPHIX IIPHUBEIEHO B TabauIe.

Bapuanr 1 |— Kaxnasrit gauBapp goar Boapacraer Ha 20 % 10 CPpaBHEHUIO C KOHLOM
npeaLIAyHIero rojga;

— ¢ (peBpasa 0 Mail Ka)J0ro roga HeoOXOAMMO BBIIJIATHTL YACTh JOJra;

— KpPeguT JoJeH OBITh MOJHOCTHIO NOTallieH 3a ABa Ioga ABYMs PaBHBIMU
maTesxaMu.

BapuanTr 2 |— 1-ro ymcna KaMJoro KpapraJa, HaumHada ¢ 1 uonas 2029 roxga, poiar
Bo3pacTaeT Ha 6 % I10 cpaBHEHWIO C KOHIOM NPEALIAYILEro KBapTaja;

— BO BTOPOM MecCfAlle KayKJAOro KBapTajia HeoOXOAUMMO BBLIIIATHTL UACTH
JLOJITa; '

— Ha KOHell KaXJI0ro KBapTaJja JOJT JOJI’KeH ObITh HA OAHY M TY e BeIUUUHY
MeHbIIIe J0JIra Ha KOHeI, NPeAbIAYIIEro KBapTajia;

— K 1 mrona 2031 roga kpeaut AoKeH GLITHL IIOJHOCTBHIO ITOTAaHIeH.,

Ha cxonpko pyGneil MeHbIIIe OKaKeTCsI 00Ias CyMMa BHIILIAT OAHKY 110 60Jiee BLITOJHOMY
AJIS IPeANPUATAST BAPUAHTY MOrallleHus Kpeaura?
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Konuposanne, pacnpocrpaicHye ¥ UCIOAL3OBANUE B KOMMEPYeCKUX 11X §e3 NMCbMEHHOrO paspeinenus npanoodaagareneii ue jonyckaerea



34

Era. TMNOBLIE 3K3AMEHALMOHHbLIE BAPWAHTbI

B mapasuienorpamme ABCD 6uccextpuca yriaa BAD mepecexkaer cropony BC B Touke K,

a npogojykenue croponsl DC — B rtouke P; amaroHans AC sABiserca OUCCEKTPUCOMH
yrana KAD.

a) Mokaxure, utro PC*=CD-PK .
6) Hatiqure AC: AP, eciu AB:BC=8:8.

Hafz'um're BCE€ 3HAYEHUsA @, IPHU KaXXJOM N3 KOTOPbLIX CHCTEMAa ypaBHeHI/Iﬁ

(6-x)+(y+6)Y =(0,5-a) -2(x+y+1),
|x+2|-|1-2y|=3

UMeeT POBHO YeThIpe pelIeHus,

Kasxapril rog B copeBHOBaHUAX, cocroAmux u3 10 sramos, yuactsyer 10 cnmopTcMeHOB.
Ilo uroram Kaskxoro srama OAUH CIOPTCMEH 3aHNMAEeT IIePBOe MECTO, OJMH CIIOPTCMEH —
BTOpOE U OAWH — TpeThe. B pe3yabTraTe €KErofHbIX COPEBHOBAHUN KaXKIbI CIOpTCMEH
3aHUMAaeT a4 TepBbIX, b BTOPHIX M ¢ TPETHUX MeECT. B 3aBUCHMOCTH OT MeECT, 3aHATBHIX
CIOPTCMEHOM HAa BCeX aTanax (OJHOTO Tofa), eMy IPHCBAMBAETCS WTOTOBBLIM pelTuur
COPEBHOBaHUIMA.

B sTom roay no uroram 10 sTanos KaxxaAoMy CHOPTCMeHY npucBanBaetca 10a +4b+c¢ 0uKOB;
YyeM y CIIOPTCMeHa OUKOB OoJibllle, TeM PEHTHHT BhllIe. ECiu KOJHYECTBO OUKOB ¥ CIIOPTCMEHOR
COBIIAZIAET, TO PEUTUHIHM ¥ HUX OJMHAKOBLIE.

B npouuioM rofy B TAKMX K€ COPEBHOBAHUSIX YUACTBOBANHN Te e crmoprceMmeHnbl. Ho aas
TMOABEJIeHUSI UTOIOB COPEBHOBAHUUI DEUTHUHIHM CIOPTCMEHOB ONPENENsINCL CJIeAYIONINM
00pasoM: ecJu y cnopTcMena-1 KOJMYECTBO IIEPBLIX, BTOPBIX U TPETHUX MECT COOTBETCTBEHHO
paBHO @, b, u ¢;, a y cnopTcMena-2 — az,' b, u ¢,, TO pelATUHTr ciopTcMeHna-1 ObL1 BhILITE
pefiTHHra cCIopTCcMeHa-2 B CIAEAYIOUUX CIAYUasX:

-4 >a,

—a=ay, 1 b>b,

- g =ay, b=b uc>c.

Ecnn xoauuecTBO M HEPBBLIX, M BTOPHLIX, U TPETHUX MECT Yy CIIOPTCMEHOB COBIIAJIAJIO,
TO PEUTHHIHM ¥ HUX ObIIM OJMHAKOBBIE.

a) B aTom rogy no uToraM cOpeBHOBAHUN M HAUBLICUINI, M HAMMCHBIINEA PEATHHIY UMEIOT
POBHO II0 OffHOMY criopTcMeHy. Eciau 661 peATHHTY ONpPEREeNsNNCh, KaK B TPOIILIOM TOLY,
TO ¥ HAWBBICUINH, ¥ HAMMEHBIIUN PERTUHTU nMeJu OB TOME POBHO IO OJHOMY CIIOPTCMeHY.
Mosker 1 CIIOPTCMEH, MOJYYHBIIUIM B 9TOM TOJAY HAWBBICIINI PERTHHTr, IO pacydraMm
NpOUIJIOro rofla MMeTh HAMMEHBIUNH pedTHHI?

0) Ilo nuToramM copeBHOBAHHI 3TOr0 roja MOJYYHUIOChH, UTO Y JIIOOBIX ABYX CHOPTCMCHOB HET
OJVHAKOBBIX PEHTHHIOB, 8 MOAYNb PASHOCTH HaOPAHHBIX OUKOB V JIIOOBIX ABYX CIIOPTCMEHOB
He MeHbIe p. Halijure Hanboabiliece BO3MOMKHOE 3HAUEHUE P,

B) Ilo uroram cCopeBHOBAHMI STOr0 TOfa MOJAYUUIIOCH, YTO Y JIOOBIX JABYX COIOPTCMEHOB HET
OAMHAKOBBLIX pedTrHTroB. HalifnTe HAMMEHLINIYIO BOSMOYKHYIO PA3HUNY MEKAY CPeqHuMU
apu(HMETHYCCKIMIY 3HAYEHUAMU HAOPAHHBIX OYKOB V IATH CIOPTCMEHOB ¢ HANOOJILIIUMH
pedTuHraMu 1 y NATH CIIOPTCMEHOB ¢ HAXMEHBUIHMHU PeATHHIaMMU.

IIposepome, umobsL kaxcOvlii omeem GvLn 3anucan pAoOM ¢ HOMEPOM COOMEEMCMEYIOULE20
3adanus.

© 2025. 000 «Hspateaserso «Hannonansuoe obpasopanues. © 2025, YOV JIIIO «MITHMO» .
Konuposanue, paciipocTpanciiye i UCIHOMLIOBANME B KOMMEPHECKUX 11eisix §e3 IMCHMEeHHOro paspeinenus upasoobaajarereii e jonycxaerca




BAPUAHT 7

Yacre 1

Omeemom k 3adanuam 1-12 aensemca yenoe “LUCAO UAU KOHeLHAA OecAmuinasn
0po6b. 3anuwume “UCLO 6 none omeéema 6 mexcme pabomel, 3amem nepernecume
ez0 6 BIJAHK OTBETOB N: 1 cnpaea om HoMmepa coOmeéemcmeyiou,ezo 3a0anus,
HavuHras ¢ nepeod kaemouku. Kaxcdyro yudpy, sHax «MUHYC» U 3ANAMYI0 nuuume
6 omdenvHOU KlemouKe 8 COOMEemcmeul ¢ npueedénnvimu 6 6aanke obpasyamu.
Edunuybl usmepenuil nucame He HYNCHO.

Ilromane mapasiienorpaMma pasua 180, gBe ero CTODPOHBI
paBusl 60 w 80. Haligure MeHBIIYIO BBICOTY 9TOIO

napaJsiesorpaMma.
-
Otser: .
Ha KOOpIMHATHOH ILIOCKOCTH H300DAXKEeHEI YA
BEKTOPHI @, b ¥ ¢, KOODAWMHATHI ITUX i f
BEKTOPOB — Ieible uncaa. Haiigure cKansaproe
npoussenenue a - (b + ¢). T
al | |elA"
Orsert: . \5 (/ 1
SBNEE i
[ b
!

Iap enucan B HWIMHAP. ILIOmMaAh HOJHON HOBEPXHOCTH LUIMHADA T

pasHa 24. Haiigure miowage NOBEPXHOCTH 11apa.

Orger: .

3a Kpyrabii ¢cTtoit Ha 11 cTyapeB B claydailHOM MODAJKEe PACCAMUBAIOTCH 9 MaJbYUKOB
v 2 peBouyku. Halifure BEPOATHOCTH TOrO, YTO MEKIAY ABYMS AeBOUYKAMU OyleT CHAETHb
ONH MAJLYUK.

OTBer: .

UrpanbHBI KyOHK OpocaiorT ZBa pa3a. Bo CKOJIBKO pPa3 BEPOATHOCTH COOLITUS «BBINAJET
PasHOe KOJIHYECTBO OYKOB» GOJIBIIE BEPOATHOCTH COOBITHSA «BBIMAET OFNHAKOBOE KOIMIECTBO
OYKOB» ?

OrseT: .

© 2025. 000 «HMsnarensncrso «Hanuonansuoe obpaszosanues. © 2025. YOV OO0 «MITHMO»
Konuposauue, pacipocTpanclite 1 MCHOJAL3OBANME B KOMMEPUYECKMUX LeJsIX 6e3 INHChbMEHHOro PaspeLienns npasooduajareneil He JONYCKACTCS




36 Er3. TMNOBLIE 3K3AMEHALIMOHHbLIE BAPWAHTDI

|_T_] Ha#inure KOpeHb ypaBHeHU A 321 =1,6. Eciu ypaBuenmne umeer 60JbIUe OZHOIO KOPHA,
x f—

B OTBETE 3aNUIIMTEe MEHbIIUI U3 KOpHE.

OrBerT: .

Haiinure snaucnne Bbipakenns 8%21.16%32,

OTserT: .

Ha pucyuke usobpaxén rpaduk y = f (x) — npousBoanoit dyukuuu f(x). Haiaure abeuucey
TOUKHM, IpuHaaiexaniefi orpe3ky [-8; 1], B xoTopo#l KacarenbHas K rpaGury Yy = f(x)
napaJuieJibHa ocH abciuce UJIH COBIAJaeT ¢ HeH.

OTBeT: )

III TTocsie DOk YPOBEHDb BOABI B KOJOALE MOMeET HOBBICUTHCA. MalbunK u3MepsieT BpemMs ¢
nazeHnsa HefONbIINX KAMEIIKOB B KOJIOAEL, ¥ PACCUUTBIBACT PACCTOSHUE 0 BOABI IO dopmye
h=5t?, roe h — paccrosinye B MeTpax, t — BpeMs HNajleHus B ceKyHaax. [lo noxasa Bpems
najennsa KaMelmKoB cocraBisino 1,3 ¢. Ha CKOIBKO mOMMKeH HOAHATLCA YPOBEHL BOIBI
[IOCJe JOM A, 4T00B n3MepsieMoe BpeMs uaMenusnoch Ha 0,2 ¢? OrBeT maiite B MeTpax.

Orser: .

Umeerca nsa cuuasa. IlepsBriil cogep:xut 5 % nuxens, Bropoit — 30 % uuxens. Uz stux
ABYX CILJIABOB IIOJYYHJIW TPETHH cruaB maccodr 125 Kr, comep:xamuid 25 % wHukend.
Ha cKoJIbKO KMJIOrPpAMMOB Macca IepBOI'o CIiaBa 6blaa MeHbIIe MACChl BTOPOTro?

OTser: .

© 2025. 000 «HMsparesncrso «Hanuonaabuoe obpaaosanues, © 2025, YOY AITO «MIIHMO»
Konuposanue, pacnpocTpaNeHEe U HCUOML3OBAHNE B KOMMEPUECKHUX UCTAX 63 NTHCEMeHHOIO paspellicHiA NPaBoodiaareieil He JOIYCKASTCH



BAPUAHT 7 37

Ha pucynke usobpakéu rpadux dyaxmum f(x)=c+log, x. YA

Haiigure f(64). |1 (N O

OrBeT: . 0 2 J ?

~ L
2 —
HaiizuTe HauMeHblIlee 3HAYEHHE (HYHKINA yzw na orpesxe [0,5; 10].
x
OTBeT: .

He 3a6ydvme nepenecmu éce omeemuv. 6 61anK omeemos N 1 ¢ coomeéemcmeuu
¢ uHCMpYKyueil no 6bLNOAHEHUIO PAOOMbL.

@ Ilposeepvme, umobb. xanOdvlili omeem ObiAl 3ANUCAH 6 CMPOKe C HOMEPOM

coomeemcmeyouezo 3a0anu.

Yacre 2

Ana 3anucu pewenutd u omeemoe na 3adanus 13—-19 ucnonwvsyime BJIAHK
OTBETOB N 2. 3anuuwume crawana nomep uvinonnsemozo 3adanusn (13, 14 u m.d.),
a 3amem nonnoe 060CHO6aHKOe peuterHue u omeem. Omeemeol 3anucviéalime LEmMKo
u pasbopuuso.

4sin® x -2sinx
a) Pemrure ypaBueHUE - =1.
sin(2x-m)

© 7T
6) Haiinyre BCE KOPHM 3TOr0 YPABHEHM A, IPUHALICIKAIINE OTPE3KY [—371; ——} .

B npasunbnoit npusme ABCA B C, cropona AB ocHoBanua ABC pasHa 4, a Goxosoe
pebpo AA, pasuo 6. Ha pébpax BB,, CC, u A,B, COOTBETCTBEHHO OTMEYCHBI TOUKH N,
K u P rak, uto CK:KC =B N:NB=B/P:PA;=1:2. Ilnockocts KNP nepecekaer
pebpo A,C, B Touke F.

a) Noxaskure, uro Touka F — cepeauna pebpa A,C,.
0) Haiingure paccrosaue or Touku F g0 miaockoctu ANK.

+0,5 _ 4x+1,56 _
Pernure HepaBeHCTBO 6 4 4 + 100 > 4%+ _94
4* -2 4% 8

© 2025. 000 «Usparenncrpo «Hauuonannnoe obpasosanues. © 2025, YOV IIIQO «MITIIMO»
Konuposanrue, pacnpocTpaHesne H HCIOAL30BARNE B KOMMEPUECKIX UeNAX §ed NHChMEHHOro Ppaspeluclus npasoodiajareneit He JonycKaeTcs
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Er3. TMNOBbLIE OK3AMEHALIMOHHLIE BAPUAHThI

B urone 2029 roma nnammpyeTrcs B3ATh KpeZWT B GaHKe Ha 2 MJuH pyOaeil Ha 4 roxa.
YcaoBusi ero BO3BPaTa TAKOBLI:

— B SIHBape KaXJOr'0 rofa AOJT Bo3pacTaeT Ha r % IO CPAaBHEHUIO C KOHIOM IpelbINyIiiero
rojxa;

— ¢ ()eBpaJid MO MIOHBb KaMKAOT0 rOfa HeOOGXOAMMO BBIIJIATUTH YaCThL JOJIra;

— B miose 2030, 2031 u 2032 rogoB JOAT ZOJMKEH OBITH HA ONHY U TY K€ BeJUUYNHY MEHBIIIe
J0JIra Ha MIOJb NPeNblIyILero Ioja;

— B uiosie 2033 roga BRINJIAYUBAETCA OCTATOK IO Kpenury B pasmepe 406 toic. pyOieit.

Haiinure r, ecau obugas cyMMa BBIIJIAT IO KPEAUTY COCTABUT 2752 ThIc. pybJeii.

B rpeyronsuauke ABC Ttouku N u P — cepeaunsnl cTopoH AB u BC COOTBETCTBEHHO.
Orpesor NP xacaercs OXPYKHOCTH, BOIMCAHHON B Tpeyroabuux ABC,

a) Hoxrasxure, uro mepumeTp Tpeyroabuuka ABC pasen 4AC.
0) Haliznre mmomanb tpeyroasHuka ABC, ecou ero nepumerp pasen 28, Z/BAC =120°.

Haﬁ)m're BCe 3HaUeHUA a, IIPM KaXJAO0M M3 KOTOPBIX CHUCTEMAa HEPaBCHCTB

(a—x)2+(y+a)2 <a+3,
x-y<|3-24q|

HMeeT eJUHCTBEHHOe pelueHue.

Ects 2 xamua, xamasiit maccoit 100 Tons, 6 kamuet, Kamabii Maccoit 20 Touu, n 4 KaMH4A,
KaKIbIM Maccoil 4 TOHHBI.

a) MoyKHO i DPaBJIOYKUTL BCE 5TH KaMHM Ha TPH TPYIOLI Tak, YTOObI cyMMapHas Macca
TepBOI rpynns! 0b1a Ha 12 TOHH (0JIbIIe CYMMapHON Macchl BTOPOH PPYNIILI, HO Ha 12 TOHH
MeHbLIIIe CYMMAPHOM MAcChl TPeThed IPYIIIbI?

0) MosxHO M PA3JIOMKHUTE BCE 3TH KAMHM HA TPU PPYIIILI TAK, YTOOBLI CYMMAapHbIe MacChl
3TUX TPy ObLIYU PABHBI?

B) Bce KaMHM XOTST PA3JTIOYKUTh HA TPU IPYNILI C CYMMapPILIMKU MaccaMu Mm,, M, U M, TaK,
4TO my = my 2 my, Halijure HauMeHbIIee TaKoe YHUCIIO d, 4TO My —My <d U Mmy—my <d.

Iposepvme, wmobvL kaxdoui omeem GvLn 3anucan padom ¢ HOMEPOM COOMEEeMCMEYIOULe20
3adanus.

© 2025. 000 s«Uazpareancrro «HanuonanbHoe obpazosanunes. © 2025. YOV JIIIO «MIJHMO»

Konnposauue, pacupocTpaHeHMe H MCIIOJh3OBAIME B KOMMEPYCCKHX 1ei1sX 6e3 NMHChbMEHHOr0 paspemieHHa NPABOOBIaxareNesl He JonycKaeTcs




BAPUAHT 8

Yacrts 1

Omeemom k 3adanusam 1-12 aensemcsa yenoe wLUCLO URU KOHEWHaAL Oecamuunasn
dpo0v. 3anuwume “UCNO0 68 NOLe omeema 6 mexcme pabomuvi, 3amem nepernecume
e20 6 BJIAHK OTBETOB N 1 cnpaea om nomepa coomeéemcmeyrou,ezo 3a0anus,
HauuHan ¢ nepeoi xaemouru. Kasxcdyio yudpy, 3nax «Munyc» u 3anamyo nuuwume
6 omdenvHOU KlemouKe 6 coomeemcemeuu ¢ npueedénnolmu 6 6aanke obpasyamu.
Edunuyst uamepenuil nucamsv He HYMICHO.

B TpeyronbsHuKe co cTopoHaMu 16 1 20 mpoBeseHbI BHICOTHI K 9TUM

cropoHaM. BricoTa, omylleHHas Ha OOJBIUYIO U3 ITUX CTOPOH,
paBHa 14. HafizuTe BBICOTY, ONYUIEHHYIO Ha MEHBIIYIO M3 3THX
CTOPOH TPEYTOJbHUKA.

OTBeT: .

YA
Ha xoopamHATHO# DNOCKOCTH H3006paKeHbI iy -
- —~ - a
BEeKTOPHI a, b M ¢, KOOpAUHATHL 3TUX
BEKTOPOB — Lesble uucsa. Halinure ckanspuoe , B
npoussenedue (a + b)- c. | .
Orser: . \‘ p.al -
I NOo| 1 [~ x
[ ~
=
10
i —
IMap Bnucan B muauuiap. Ilaomans 60KOBOM MOBEPXHOCTH LUJAWHApPA o

pasHa 24. Haiigure niaomaje MOBEPXHOCTH LIapa.

Orsert: .

3a Kpyraelfi cTtos Ha 9 CTyibeB B CAYYAHHOM HOPAAKE DPACCA’KHUBAIOTCS 7 JeBOUYEK
41 2 manpyuxa. Haligure BePOATHOCTE TOrO, YTO MAJIBYUKK He OyAyT CHAETH PSAAOM.

OTBer: .

Hrpansepiil KyOuk 6pocaioT ABa pasa. Bo cKoJIbKO pas BEPOSATHOCTH COOLITHA «00a pasa
BBIIIAZET HEYETHOE KOJWYECTBO OYKOB» OOJIBIIE BEDOSATHOCTU COOBITHSA «BBIIALET PasHoOe
HEYETHOE KOJIHUIECTBO OUKOB» ?

OTser: .

© 2025. 000 «Usnateasncrso sHanmonansuoe obpasosanue». © 2025. YOY ATIO «MIIHMO»

Konupoaarme, PacnpocTpaHeHlie ¥ MCNOIL30BAHME B KOMMCPUECKNAX HeAdax 63 NMCLMEHHOro paspelieEHs npasoobragaresei ne AollycraeTces
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ElS. TMNOBLIE 9K3AMEHAUWMOHHLIE BAPUNAHTbI

L6 ]

. ’ 9
Hailigure Kopeub ypaBHeIHH SeT =1,2. Eciu ypaBHeHue uMeeT 00JbllIe OJHOI0 KOPHA,
X+

B OTBeTe 3amuIiuuTe GOJBIINE M3 KOpHEH.

OrseT: .

Hajigure 3uaucHue Berpaxkenust §%4°.32038

OrseT: .

Ha pucynke usobpaskén rpaduk y = f (x) — npoussoguoit pyuxuuu f(x). Haligure abcnucey
TOYKM, NPUHA/JIc)Kamelt orpesky [—4; 2], B xorTopoil kacaTtensHas K rpadury y = f(x)
napajjgenbHa ocm abcnucce UJIH COBIAJACT ¢ Hell.

7\

a3

At y=r6of

[

Orger: .

ITociie [omASI yPOBEIb BOABLI B KOJIOAIIE MOMKET ITOBBICUTHCA, Malpunk usmMepser speMsa t
nafeHuss HeOOoJbIINX KaMeIIKOB B KOJIOZEI M PACCUUTHIBAET PACCTOSHIE 0 BOABI 110 (hopmyie
h=5t%, rne h — paccTosRUe B MeTpax, { — BpeMs NajeHuA B cexyHaax. o QoM as BpeMs
najgeHns kameuwlkos coctasisiio 0,9 c. Ha ckoabKo JoMKeH TOAHATHLCA YPOBEHL BOALI
rnocje JOoX A, YTOoObl usMepseMoe BpeMst uaMmenmyaoch uHa 0,4 ¢? Oreer maiite B MeTpax.

OrseT: .

HszioMm nonyuaercs B Tmipolecce cymiKu Bunorpaga. CKOJIbLKO KUJIOrPaAMMOB BHHOTDPaLa
norpebyercst a4 noayuenusi 60 KuiaorpamMMoB M3I0Ma, €CJaM BUHOrpazd cogepskur 90 %
BOJBI, a M3I0OM COAEepKUT 5 % BOABI?

OrBer: .

© 2025. 000 «Hzgarenncro «Hannonansmoe obpasosanues. © 2025. YOV 110 «MIUITMO»

I\:OHHDOIHHIMG, pacnpocerpancHue 0 UCHOJgL30OBAHME B KOMMCPUCCKHX ensix 0e3 nuckMeH1oro paspeinens HpaBOOﬁ.‘]a){ﬂTCJ‘ICf( He aonycracrea




BAPUAHT 8 4

Ha pucynke usobpasxén rpadurx Gysxknuu f(x)=c+log,x. YA
Hai#inure 3gauenue x, upu koropom f(x)=1. %
+1
OrserT: . l -
0] 1 — X

22 +11x+49

Haitgure ToOuKy MakcuMyMa QYyHKIUE Y=
x

OrseT: .

He 3a6ydvme nepenecmu 6ce omeemosl 6 6aank omeemos N 1 6 coomeememeuu

¢ uHcmpyKyuel no 6viIOAHEHUI0 pabomut.
IIposepvme, wmobst. xKaxndvili omeéem 6bla 3ANUCAH 6 CMPOKEe C HOMEPOM

coomeemcemaeyrouLezo 3adanus.

Yacrs 2

HAna 3anucu pewenudl u omeemoé na 3adanus 13-19 ucnonvayime BJIAHK
OTBETOB N 2. 3anuuwume craxana Homep 6btnoansemozo 3adanus (13, 14 u m.a.),
a 3amem nonnoe 060CHO6aHIOe peulenHue u omeéem. Omeemst 3anucwviéatime L€MKo
u pas3bopuueo.

4cos® x—6cosx
a) Pemure ypaBHeHUe o 3.
cos(Zx - —j

. 37
6) Haligte BCe KOPHU 3TOr0 YPaBHEHHUA, IPUHALNEHKALIKE OTPEIKY [?, 4nj| .

14 B npasunbnoit npusme ABCA,B,C, cropona AB ocnosanusa ABC pasua 2+/2 , a 6oxoBoe
pebpo AA| paBHO 32 . Ha pébpax AA,, BB, u A,C, COOTBETCTBEHHO OTMEUYEHBI TOUKH N,
K un P rak, utro AN:NA =B K:KB=CP:PA =2:1. Ilnockocts KNP uepecexaer
pebpo B,C, B Touke F.

a) Joxasxure, uro Touka F — cepexuna pebpa B,C,.
0) Ha¥inure paccrosiaue ot Touku F 10 miaockocetn CNK.

© 2025. 000 «HMazjaarensereo «Hannonannaoe obpasosanues. © 2025. YOV ATIO «MIUIMO»
Konuposanwe, pacnpocrparesie ¥ HCUOABIOBAHKE B KOMMEDYCCKMX HESIX 603 NTHCHLMCIIIOTO pa3pelensa Npasoodaagareneil ne gonyckaeres



42 Er2. TUNOBLIE 3K3AMEHAUWMOHHBLIE BAPWAHTLI

x _ AL5x+1
Pemute HEPABEHCTBO 64 83 ~ +1_gx o, 8x9_2 .

B umone 2028 roga miaHupyercsa B3sATH KpeauT B 6auke Ha 1,6 muH pybseit Ha 4 roga.
YcnoBusi ero Bo3BpaTa TAKOBSHI:

— B gHBape KasKIOoTo roja JOJr BO3pacTaeT Ha r % II0 CPaBHEHUIO ¢ KOHIIOM IPEeALIAYIIIEero
rona;

— ¢ (peBpaNd IO Mal KayKJOT0 rofa HeoOXOANMO BBIMJIATUTHL YACTh JOJITA;

— B urore 2029, 2030 u 2031 roaos goJar AOMMKEH OBITHL Ha OJHY U TV K€ BeJIUYNHY MEHbILIe
JOJTa Ha WIOHL IPeALIAYINEro roja;

— B uoHe 2032 rofa BRILJIAYMBAETCA OCTATOK IO KPEIUTY B pasmepe 468 Toic. pybuei.

HaviguTte r, ecim o01as cCyMMa BBINJIAT IO KpeauTy cocTasuT 2280 Tvic. pylJei.

B tpeyronsHurke ABC Touku N m P — cepenuubl cTopod AB u BC cOOTBETCTBEHHO.
Orpesox NP KacaeTcsa OKPYKHOCTY, BIMCAHHOMN B Tpeyroasuux ABC.

a) Joxakure, 4To nepumerp Tpeyroabuuxa ABC pasen 4AC.
0) Hafimure mwromaas Tpeyronsuuka ABC, ecau ero nepumerp pasen 24, LBAC =60°.

HaiiguTe BCe 3HAUEHUA d, NPU KaXIOM M3 KOTOPBHIX CHCTEMAa HEPABEHCTB

(x+2a) +(a-y) <5-a,
x+y<|a+2|

umMeeT eANHCTBCHHOE pelIeHue,

Ecrs 4 xamua, Kaskiuiii maccoini 100 TonH, 5 KaMHell, Ka)KIbLlil Maccoil 25 TOHH,
U 6 KaMHel, KasKIbId Maccoil 4 TOHHEL.

a) Mo'XHO J11 PasjoKUTh BCE 3TU KAMHU Ha TPY PPYHIBI TaK, YTOOBI CyMMAapHbIE MACChI
STUX TPynH ObLIN pPaBHBLI?

0) MO)XHO JM pasyIOUTh BCE STH KAMHM HA TPH I'PYNNLl Tax, urobnl cymMMmapHas macca
nepBoi rpynmusl Ob1a Ha 50 ToHH 0OJNBIEe CYMMAapHON MAacChl BTOPOM rpyIINbl, HO HA
50 TOHH MEHbIIle CYMMAapPHOI MAacCChl TPEThel I'PYInbI?

B) Bce KaMHM XOTAT Pa3NOKUTH HA TPH IPYNIILI C CYMMaPHBIMU MaccaMu m,, m, u m, Tax,
4TO my 2 my > my. Halijure HauMeHbIIee TaKoe YUCIO d, UTO My — My <d u my—my <d.

IIposepvme, umobvL KaxcOvLl omeem ObLL 3anucan padom ¢ HOMEPOM COOMEEMCMBYIOW,e20
3adanus.

© 2025. 000 «Usparenscrso «HanuonansHoe oGpaszosanner. © 2025, YOV NII0 «MIIHMO»
Konuponaie, pacupocTpaHEHHe ¥ HCIONbIOBANAE B KOMMCPYCCKMX LEINX 03 MUCHMCHHOrO PA3PEIIeHHuA MpaBoobaafareneil He NONYCKaeTcs
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BAPHUAHT 9

Yacte 1

Omeemom k 3adanuam 1-12 aensemcs yenoe HUcCno URU KOHEWHAR JecamuuHnasn
0po6b. 3anuwume “HUCLO 6 NONLe OMéema 6 mexKcme pabomsl, 3amem nepexnecume
ezo 6 BJIAHK OTBETOB N: I cnpaea om Homepa cooméemcmeynou,ezo 3a0anus,
Hawunasn ¢ nepeou knemouru. Kaxcdyo yudpy, sHax «munyc» u 3anamyio nuwume
6 omdenvHol Kiemouke 6 cOOmeemcmeul ¢ npueedénnbtmu 6 branke obpasyamu.
Edunuyst usmepenuil nucamov ne HYHCHO.

Yerreipéxyroapank ABCD Bhnucad B OKPYXHOCTL. Yroan ABD B
paseH 73°, yron CAD pasen 55°. Haitzure yron ABC. Orset pafite c
B rpagycax.

Orser: .

Hanbl BexTopsl a(-6; ~-8) m 5(12; 9). Hajinure KOCHHYC yria MeKAy HUMH.

Orger: .

Hailigure 066€M MHOTOTPAHHNKA, BEPUIMHAMM KOTOPOT'O SABJISIOTCSA A, F, E,
Toukun A, B, D, E, npaBUJBbHOH IIECTHYTrOIbHOHN IIPU3MBI Bl C
ABCDEFAIBICIDIEIFI, MJIOLIaAh OCHOBAHUA KOTOPOIH paBxa 18,
a 6okoBoe pebpo pasHo 6.

Orser: .

B yemnuonate mo rumMHacTuKe yyactByiorT 50 cnopremenos: 17 us Ilepy, 22 n3 Ywnnwn,
octranbupie U3 Mexcuku. IIopaAfOK, B KOTOPOM BEICTYNAIOT TMMHACTBI, OIpeesseTcs
supebuem. Haligure BepOsSITHOCTE TOTO, YTO CHOPTCMEH, BBICTYIAIOU[HMIA IEPBLIM, OKAXKeTCA
13 MeKcuxm.

Orser: .

Y3 10 6uneros 2 apnaiorca spiurpolimrabiMu. Hayray 6epyT 4 6unera. Haiigure BepoaTHOCTH
TOr0, YTO CPeJH HUX OKA)KeTCS POBHO OJMH BBIUTDBHIIIHBIA. OTBET OKPYIVIUTE 4O COTHIX.

Orser: .

Haiinure xopeub ypaBHenus log,(4-5x)=3log,3.

Orser: .

. . n n
Haligure 3HaueHUe BLIPpAXKEHUS 5smﬁ-cos— .

12

Orser: .

© 2025. 000 «Msparenncrro «Hanuonanpnoe obpasosanues. © 2025. HOY IO «MITHMO»

K,OTIHDOB&HHE, pacupoCTpaneIHe U UCIIONbIOBAHHE B KOMMEPYECKMX HEensx 0e3 HHUCLMEHHOTO paspemeRus npasoobiajareacit ne aAonycKaercsa
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Er3. TMNOBLIE OK3AMEHAUWOHHLIE BAPWAHTDI

Ha pucynke uzobpaxén rpaduk Gysaxmm y=f(x), Yk

O

onpenenéuHoi Ha unTepsane (—4;7). Onpexenure —
KOJIUYEeCTBO TOYEK, B KOTODLIX IMPOU3BOJHAS y=f(x)
¢yuxuuu f(x) pasua 0.

Orser: . J \/ 1 \

=Y

Ha Bepdu nH)KeHepH NPOCKTHPYIOT HOBLIA ammapar Qs HOrPY’KeHHA Ha HeboJsbliue
rurybunbL. XosCTpYKIMA MMeeT Ky6uuecKyio ¢OopMy, a 3HAUUT, JelcTByONlasa Ha alnapar
BLITAJIKUBAOILAA (ApXUMenoBa) cHUja, Bbipa)diaemasi B HBIOTOHAaX, OyZeT OUpefeldaThbCs
o popmyne: Fy =pgl®, rpe p=1000 Kr/mM3 — IIOTHOCT BOABL, & — YCKOPEHME CBOGOZHOrO
nagesusa (cuntaiite g =9,8 H/kr), al — puuda pe6pa ky6a B meTpax. Kaxoit moxer ObITh
MaKCcHUMaJdbHas AJuHA pefpa Kyba, 4To0bl 06ECMEUYUTHh er0o IKCIIYATAIHIO B YCIOBUAX,
KOT/Ia BLITAJIKUBAIOUIAA CUJIa IPHU Iorpykeuun 6yger He Goabuie yem 893 025 H? Orser
Jayte B MeTpax.

Orser: .

IBoe pabounx, paboTasa BMECTe, MOI'YT BBINOJHUTHL PaboTy 3a 9 JHeil. 3a CKOJILKO AHEH,
paboTas OTAEJAbHO, BHINOJHUAT 3Ty paboTy nepBblit pabouunii, ecau oH 3a 2 AHA BBHIIOJHSET
TAKYIO 2Ke 4acTh paboThl, KaKyio BTopoil — 3a 3 gua?

OrgeT: .
YA
Ha pucynxe mu3ofpaxés rpabux ysxmuu f(x)=b+kJx .
Haiigure f(9).
Orger: . 1 \
. >
0 2 x
N

Hafigure Touky maxkcumyma QysHrumu y=(2x-3)cosx-2sinx+17, npuHamiexauyio

T
TIPOMEKYTKY (0; —2—) .

OTser: .

He 3a6ydvme nepenecmu éce omeemv. 6 6nanx omeemose N 1 6 coomeemcmeéuu
¢ uncmpyxyuell no 6biNOAHEHUI0 pabombt.

IIposepome, umobuvt rKaxcOdoviii omeem 6bLA1 3ANUCAH 6 CMPOKE C HOMEPOM
coomeemcmeyou,ezo 3adanus.

© 2025. 000 «MsaarenncTBo «Haunonanpnoe obpasopannes, © 2025, YOV OIIO «MITHMO»
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BAPWAHT 9 45

Yacte 2

Ana sanucu peuenuid u omeemosé Ha 3adanua 13-19 ucnonvsyime BITAHK
OTBETOB N: 2. Banuwume chavana nomep éuinoansemozo sadanusn (13, 14 u m.a.),
a 3amem nonnoe 060CHOBAHHOE peuterHue U omeem. Omeemol 3anucviéatime LEémKo
u pa3bopuuéo.

a) Pemnre ypasnenne V4x®-1.(43* -26-8" +12)=0.

0) Haiinure Bce KOPHHM 3TOr0 YPABHEHHUS, IIPUHAAJNEKAIINE OTPE3KY [—1; 1] .

B npaBunsuoit nupamuge SABC c¢ BepunHoi S pa cropoHe ocHoBaHUA AC u O0KOBOM
pebpe SB OTMETHJIM COOTBETCTBEHHO TOUKM E u N rakue, uto AE:EC=SN:NB=1:2.
Yepes Touru E u N napajiebHO NpaMoil AB 1IpoBesiu mIOCKOCTH .

a) Jokaskure, 4ro ceuenueM nupamuisl SABC IIIOCKOCTBIO O ABJAETCS paBHOOeApeHHad
TpaIenus.

6) IlnockocTs o paspenuia nupamuny SABC Ha fpa mHororpannuxa. Haitgure o6béM Toro
U3 HHUX, B KOTOPOM OJHOM M3 BepPIUHH SIBJsAeTcA TOUKa A, ecamu AB=6, AS =3V3.

PemmuTe HepaBercTBO x°-loggs(2-3x)+1logg, (9x2 —-12x +4) <0.

B urone 2029 roza usa"HHpyeTcs B3ATh Kpexur Ha 5 met B pasmepe 910 roic. pyOueil.
Yenosus ero Bo3BpaTa TaKOBbI:

— KaXXABIA AHBaph JoAT BosdpacraeTr Ha 20 % 1o cpaBHEHMIO ¢ KOHIIOM IpeALIAYIIEero roja;
— ¢ Q)eBpada MO HUIOHL KA JI0ro rofa HeoOXOHMUMO BBIILJIATHTE UACTh JOJra;

— B utosae 2030 u 2031 rozos goiar ocraércsa paeubiM 910 ThIC. pPYOeil;

— Beinaarel B 2032, 2033 u 2034 rogax paBHLI,;

K mroaio 2034 roza goar Oyzer BLINJIAUEH IIOJHOCTBHIO.

Haiigure 00TI{yI0 CYMMY BBITLIAT IO KPEAUTY.

B xkBajgpare ABCD ua guaronanu BD u Ha croponax AB n BC oTMeTUJIH COOTBETCTBEHHO
Ttouku P, E u F rakue, uro BE = BF , a ipaMas, IpoxoAsiuas uepes TOUKy P napajieJgbHO
npsmoit AC, oTcexkaeT OT KBaJpaTa TPeyroJbHUK, ILIOLIAAbL KOTOPOIO paBHA ILIOWAAM
yeThIpéxyronbHuka KEBFP u B deThipe pa3da MeHbIIe ILIOINAAN KBajgpara.

a) Ilokaskure, uro ecu BP-BE=~2, 10 AB=2.
6) Haiqure oTHOLIEHUE IJIoaneld TpeyroabHukoB EPF u EBF.

Hatipure BCe 3HAYEHHA @, IPHA KAXKIOM M3 KOTODPBIX CHCTEMA YDABHEHUH

Ja+x? =Ja+y?,
*+y? =2x+2ly|+4

MeeT POBHO [JBa PEIeHH A,

© 2025. 000 «UanarenncTBo «HaumonansHoe obpasonsanuer, @ 2025, HOY IO «MIHMO»

KOHHDOBS\HHC, PacnpocTpaHeH e M MCIIONB30OBAHME B KOMMEDUECKHUX ICHAX 6es3 MHCLMCIIHOIO PAa3pelleHN s upasoobnagaTeliell He NOUYCKaeTes



46 Er3. TMNOBbLIE 3K3AMEHALIMOHHBLIE BAPUAHTHI

Han Habop HaTypPaJBHBIX YKCEJI, KaskJoe U3 KOTOPhIX MeHbire 100 1 3anucaHo ¢ IOMOUIBIO
nudp 1, 3, 5, 7 uau 9. B sabope ecTh X0Ts GBI OZHO OMHO3HAYHOE U XOTA OBl OLHO ABY3HAYHOE
yucno. M3 sroro Habopa 4uceJ NOJYYHIH BTOPOH HaGOp Yuces CIEAYIOMIMM 00pasoM:

— K KaXXJIOMy OJHO3HAYHOMY YMCIYy NpUnucasu uudpy, ¢ DOMOIIBI0 KOTOPOH 3TO YMCJIO
OBLJIO 3aIIUCAHO;
— BMECTO KaKJOTO ABY3HAYHOIO YMCJIA 3alIMCANIN CpefHee apudMeTHUeCKOe ABYX ero uudp.

a) Mosxer nu cyMMa umces IepBoro Habopa GbITh Ha 6 MeHbIIE CyMMBI HMCeJ BTOPOTO
Habopa?

6) MooxeT 11 cyMMa 4yuceJl IepBoro HaGopa GbITH B ABa pasa GoJbIIe CYyMMBI YHCEJ BTOPOTO
Habopa?

B) Haiinute Hambosbliee BOBMOKHOE OTHOILIEHUE CYMMBI UMCEJ BTOPOIO Habopa K cyMMe
Yycen epBoro Habopa, ecyau B IepBOM Habope He GbLJIO OAMHAKOBEIX YMces, & OXHOZHAYHEIX
qHcesl OBIJIO CTONIBKO JKe, CKOJIBKO U JABY3HAUHBIX.

IIposepvme, umoGot Kaxcdvi omeem 6ol 3anUcan padom ¢ HOMEPOM COOMEEMCMEYIOULe20
3adanusn.’

© 2025. 000 «Msnarenscreo «Hanuonansuoe obpazosanues. © 2025, YOV IIIO «MIITHMO»
Konuposanue, pacinpocrpanenue ¥ HCHOAb3OBAHME B KOMMCDHECKHX Le/fX 6e3 MHICHMEHROr0 PASPCUICHKA MPaBoOGaagaTeNell He A0ITyCKATCR
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BAPHAHT 10

Yacte 1

Omeemom k 3adanuam 1-12 aeénsemcsa yenoe YUCLO ULU KOHEUHAS OecamuuHas
dpobb. 3anuwume “UCNO 6 NONE OmMeema 6 mexkcme pabomsl, 3amem neperecume
e20 ¢ BIAHK OTBETOB N: 1 cnpasa om HomMepa coomeemcmeyiou,ezo 3a0anus,
Hawunan ¢ nepeoll kxnemourxu. Kaxcdyro yu@py, snax «MURyc» u 3anamyio nuuwume
6 omdenvHOU KNemoukKe 6 coomeéemcmeul ¢ npueedénnovimu 6 6rnanke odbpasyanu.
Edunuyvt usmepenuil nucamev He HYWCHO.

Herpipéxyroabauk ABCD Bnumcad B OKPYKHOCTHL. Yroax ABC B
paser 112°, yron ABD pasen 38°. Haiinure yron CAD. Orser pakite A
B rpajycax. ‘
pany C
Orser: )
D
HMannt sextopst a(-14; 2) n b(3; —21). Haiinure KoCHHyC yria MeskAy HUMU.
OrseT: )
Haiigure 00b€M MHOTOTPAHHUKA, BEPIIMHAMU KOTOPOTO ABJISIOTCS A, F, E,
Touku A, B, D, E, C, NpaBUNbHON IUECTUYIOJbHOHA NPU3MBI B) C, 1\D,
ABCDEFA,B,C,D,E F,, nnomans OCHOBAHAA KOTOPO# paBHa 12, T I
a 6oxosoe pebpo pasuoO 6. J'F :E
AT 77
OTser: .
B C b

Ha yeMninoHaTe 10 OPBIXKKAM B BOJY BBICTYIIAOT 25 cnoprecMenos: 8 npeiryHos us Kopen,
10 us Kuras, ocranpubie us Breranama. IIopsiiok BeICTYIIIEHNH onpenensercd KepedbEBKOM.
Haiinitre BeposiTHOCTH TOTO, YTO BTOPBIM OyAeT BHICTYHATH NPHIryH u3 Bhernama.

OrseT: .

Yz 10 6uneros 2 ssasroTes BRIArpeiuabIMU. Hayrag Gepyr 3 Ousera. Haligure BepoATHOCTH
TOTO, YTO CPEINU HUX XOTs Obl OJUH OKAXKETCA BRIUTPLIIIHBIM, OTBET OKDYIINTE 4O COTBIX.

Orser: .

Haiigure xopeus ypaBHeHus log,(8-5x)=2log,3.

Orger: .

Halinnre snauenue peipaxenus 50 —+200sin? % .

OTseT: .
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ErS. TUMOBBIE 9K3AMEHAUWOHHBIE BAPUAHTL!

®

Ha pucynke usobpaxén rpadpux dyuxmun y=f(x), onpenenéHHoi Ha HHTEPBAase (—5; 9) .
Haiinure xosudecTBO pemenuil ypasuenus f'(x)=0 Ha oTpeske [4; 9] .

Y\

L A
5\ o 1 JTTYT\ 9 =%

Orser: .

Ha Bepdu uHixeHepHI NPOEKTUDYIOT HOBBIH ammapaT AJSA IOPPYMEHUS Ha HeGoJbuIne
r1ybuHbl. KoHcTpyknua umeer dopMy cdepnl, a 3HAYUT, AeHCTBYIOMIAA HA anmapar
BLITAJIKUBapLIAsg (apXxMMeAoBa) CUJA, BbIpaskaeMmasd B HBIOTOHAX, OVIET ONpelelATbCs
no Qopmyse: Fy =apgr®, rae o =4,2 — nocroannas, p=1000 kr/mM3 — NIOTHOCTH BOAEL,
g — ycKopeHue cBobomnoro najenua (cuuraiite g=10 H/xr), a r — paguyc anmapara
B MeTpax. KakoB MoskeT ObITh MAKCHUMAJbHBIN pagUyC anmnapaTa, 4ToOLl BLITAJIKHUBAIOIIAd
CHMJIA DM IOTrpysKeHuH Oplaa He Goabiue yem 447 216 H? Orser gaiiTe B MeTpax.

OTBeT: .

OBoe pabouux, paboTasg BMecTe, MOTYT BBIIOJHUTE paboTy 3a 12 xHel. 3a CKOJBKO qHEH,
paboTas OT/eJIbHO, BBIIIOJHUT 9Ty paboTy NepBbli pabounii, ecau OH 3a 3 AHA BBIIOJHSAET
TAKyI0 2Ke 4acTbh paboThl, KAKYIO BTOpoit — 3a 4 nqua?

Orger: .
) Yi
Ha pucynke unsobpaskén rpadpur ¢yuruuu f(x)=b+kVx .
Haiigure smavyenue x, npu xKotopom f(x)=0. 1 R
: T
Otser: . : 4oL 1 i - X
i

. . s
Haiinure HanMenbluee sHauenne QpyHkuuu y=38-3n+12x-12v/2sinx na oTpeske [O; —-} .

OTrser: .

He 3abydome nepenecrmu éce omeemvut 6 6aank omeemos M 1 6 coomeéememeuu
¢ uHCmMpYKyuew no 6biNoLHEeHUI0 pabomuvt.

ITposepome, umobovl Kaxncdovlli omeem Obli 3aANUCAH 6 CMPOKe ¢ HOMEPOM
coomeemcmeyrowezo 3adanua. :
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Yacrts 2

HAna 3anucu pewenuil u omeemos Ha 3adanusa 13-19 ucnonvsyime BJAHK
OTBETOB N¢ 2. Banuwume chavana nomep vinornsemozo 3adanusn (13, 14 u m.a.),
a 3amem noanoe 060CHO6aHHOe peutenue u omeem. Omeemsl 3anucvieaime L€MKo
u pa3bopuuso.

a) Pemnre ypasnenne v16-25x% (922 -163-277+2)=0.

6) HaliguTe Bce KOPHH 3TOT0 YPaBHEHUS, IPDUHALNEKALINE OTPE3KY [0,4; 4] .

B npasunnnoit nupamune SABC ua croponie BC ocHoBanusi ABC u 6oxoBoM pebpe AS
OTMEeTUNN cooTBeTcTBeHHO Toukm P m K rtaxume, uto BP:PC=AK:KS=2:1. Yepes
Toukn P n K nmapamienbHo npamoi AC UpoBesu MJIOCKOCTH .

a) Hoxaskure, 4ro ceueHuneM nupamMuibl SABC mJIOCKOCTBIO O ABJISAETCA pPaBHOOeApeHHAdA
Tpanemus.

6) Haiigure oTHOoIIeHNE OO BEMOB MHOTOTPAHHUKOB, Ha KOTOPBIE IJIOCKOCTEL O pasieinia
mupamuny SABC.

Peurnre HepaBeHCTBO (2x°+ 9x+10)(%10g0,5 (x*-5)+logs (\/E—x)j >0.

B mae 2028 roza miasHuMpyeTrcs B3ATh KpeAuT Ha 6 ser B pasmepe 1324 twic. pybuieii.
YcesoBuMs ero Bo3BpaTa TAKOBBI:

— KadKAbll SHBAPH JOJT Bo3pacTaeT Ha 10 % 10 cpaBHEHUIO ¢ KOHLIOM OPeJLIAYIIEro roia;
— ¢ reBpasa IO aNpesb KaKA0ro roja HeobXo[uMo BBIILJIATHTEL YacTh JOJITA;

B Mae 2029, 2030 u 2031 romos moJar ocraércA paBHbBIM 1324 rtwic. pybueii;

pertatel B 2032, 2033 u 2034 rogax paBHBI;

K maio 2034 roza mour OyAeT BbIIUIAYEH IOJHOCTBHIO.

|

HaiiguTe o0LIyI0 CyMMY BBHIILJIAT 110 KPEJUTY.

B xkpagpare ABCD ua guaronanu BD u Ha croponax AB u BC oTMeTUNIM COOTBETCTBEHHO
Touku P, E u F rakue, uro BE = BF, a nnpsiMasi, IPOXOASIIas yepe3 TOUKY P rnapajjielbHo
npamoi AC, orceKaeT OT KBajpaTa TPEYTOJBHUK, IJIOIIaAh KOTOPOTO PaBHA IJIOLIALH
yeThIpéxyroiasHuka KEBFP u B Tpyu pasa MeHbIIe IIIOIaAu KBaJpara.

a) Tokaxkure, uro ecnu BP-BE =<2, 10 AB=+3.
6) Haiizure orHomenue nuoutafgeil rpeyroasuuxos EPF u EBF.

Haiigure Bce 3HAUYeHUA A, IPH KaXKIOM U3 KOTOPBIX CHCTEMA YpaBHEHHN

Ja+x% =a+y?,
x?+y? =4|x|-4y+16

HMeeT POBHO ABa pelleHud.
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50 ErS. TUNOBLIE 3SK3AMEHALUWOHHBLIE BAPUAHTDI

Ian mabop BaTypadbHBLIX YHCE), KaXKaoe u3 KoTopsix MeHbiie 100 1 3anmcaHo ¢ TOMOIBIO
uubp 1, 3, 5, 7 uau 9. B HaGope ecTh XOTsI GBI OJHO OMHOZHAUHOE ¥ XOTs 6bI OXHO ABY3HAUHOE
uuesio. M3 sroro nadopa umces MOAYUYUIN BTOPO HAGOD YUCEN CaelyIoluM o0pasoMm:

— K Ka)XJOMy OJHO3HAYHOMY UYHCAY Npunucasu nudpy, ¢ HOMOIILI0 KOTOPOH 3TO UHCIO
OBIJIO 3aIUCAHO; ‘

— BMECTO KasyKJOro ABYSHAYHOTO YHCJIA 3ANIUCANY cpefHee apu(MeTHUECKOe JBYX €ro IUdp.

a) Mosxer Jim cymMa 4uces mnepsoro nadopa OeuiTsr Ha 13 6ojibille CyMMBI YMCeJ BTOPOTO
Habopa?

6) MoskeT Ju cymMMa yuces nepsoro Habopa ObITH B Ba pasa MEHBIIIE CYMMBbI Y1CeJl BTOPOTO
Habopa?

B) Halinure Haubosibliiee BO3MOYKHOE OTHOIICHNME CYMMBbBI YHCEJ IIepBOro Habopa K cyMme
qHCeJI BTOPOTo Habopa, ecjiu B IEPBOM Habope He OBINI0 OQUHAKOBBIX UMCEN, 4 OJJHO3HAUHBIX
Yucea OBLIO CTOJLKO Ke, CKONBKO U IBY3HAYHBIX.

0 Iposepome, umoGst kasxcdvili omeem 6vin 3anucan padom ¢ HOMEPOM COOMEENMCMEYIOUW,e20
3adanus.

© 2025. 000 «Hsxatenncrso «Haumonansuoe obpazoBanue». © 2025, YOV OII0 «MITHMO»
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BAPHUAHT 11

Yacrs 1

Omeemom K 3adanusam 1-12 saensemcsn yenoe YUCLO UAU KOHELHAA JecAmMULHAA
0pobb. 3anuwume wUCLo 6 NoLe omeema 6 mexKcme pabomol, 3amem nepenecume
ez0 6 BJIAHK OTBETOB WN: 1 cnpaséa om nHomMepa coomeéemcmeyouLezo 3adanus,
HaiuHas ¢ nepeodl krnemovuxu. Kaxcdyo yudpy, sSnax «MUHyc» U 3anamyio nuuwume
6 0moenbHOlU KLemouKe 6 COOMEEmCmeuu ¢ npueedénnbvimu 6 6aanke obpasyamu.
Edunuybt usmepenuil nucamov He HYNCHO.

B tpeyronsunke ABC yron C pasen 90°, AB=25, sind =0,28. ¢
Haiigure AC.
OrgerT: .
A B
)
Ha KOODIMHATHON IJIOCKOCTH H306paskeHsI
BEKTODPBI @ ¥ b, KOOPAUHATHI 9TUX BEKTOPOB —
neasle upcsia. Hafignre ckanapHoe NPOU3BEeAeHYe
BeKTOpOB a 1 25 . / 1T
a1, ‘
Orser: . J 4 b o
/ ol 1 | A4 x
/ L
/

B nununapuveckuii cocys Hamuiau 2100 cm® Boawl. YDPOBEHB KHIKOCTHU
okazaJsica paBHeIM 20 cM. B BOAy HOJHOCTHIO NOIDY3WIM JE€Tadb.
Ilpu 5TOM YPOBEHB KHUAKOCTU B cocy/le moaHsIcs Ha 5 cMm. Halinure 06béMm
meranu. Orser palite B Ky0. cM.

OrserT: .

B COpeBHOBAHMAX II0 TONKAHMIO APa YYACTBYIOT CHODPTCMEHBLI M3 YeTHIPDEX CTPaH:
5 ns Slnonun, 4 us Kopen, 9 ua Kuras u 7 us Uaguu. Ilopagok, B KOTOPOM BBICTYHAIOT
CIOpPTCMEHEI, ompenenserca skpebuem. Haiimure BepOSTHOCTL TOro, YTO CIOPTCMEH,
BBICTYIAIONIUE TPeTHNM, oKakeTcsa us Magnum.

OrserT: .

Ha oppoii moaxe crour 36 Omiomei: 14 cunux u 22 KpacHsix. Ha mpyroit mojke crour
36 vamex: 27 cuaux u 9 Kpacunix. Hayrax 6epyr gBa Omiofia u aBe valrku. Haiigure
BEPOATHOCTH, UTO U3 HUX MOJKHO OVAET COCTABUTH ABE UailHbIe naphl (OJIOALE C YaNIKOMH),
KaKaas W3 KOTOPhIX OyAeT OZHOTO I[BETA.

OTgerT: .

© 2025. 000 Magareaserso <Hanuonansuoe obpazopanuer. © 2025, Y0¥ ANO «MIYHMO»
Kounuposanye, PACIPOCTPAHEHEHE H HCNOJIb30BAKHE B KOMMCPUCCKUX NMEAsnxX Ge3 nuchMeHHOro paspeuleHud npapoobiajareneii He JonycKaeTcs
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Er3. TUMOBbLIE 9K3AMEHALMOHHLIE BAPUAHTb!

[ 6 ]

Haiinure KopeHb ypapHenus 3°%r(87+4) _ 4,

Orser: .

Haiigure 3HaYeHne BBHIpAKEHUS (85 )3 :(42 )9 .

Orser: .

Ha pucynke usobpaskén rpaduk y=f (x¥) — mnpoussoxuoii GyHrumu f(x), onpeneneéHHon
Ha wHTepBaJe (—8; 3). Halizure mpoMe:kyTKH Bo3pacTanua QyHKIUH f(x). B oTBeTe yKakuTe
CYMMY HEJNBIX TOYEK, BXOASIIUX B 9TH MPOMEIKYTKU.

Yk
==t
——y=f(aic) 7 \

Yo

/ 0o 1 ; x
et ]k__
-—o/i. |

Orser: .

B 60K0BO¥ cTeHKE BBICOKOTO IfMINH/IPHUECKOro 6aKa ¥y caMoro JHA 3aKpernén Kpad. [locie
€r0 OTKPBLITHSA BOJA HAUWHAET BLITEKATH M3 6aKa, IPH 9TOM BBICOTA CTOJ6a BOALI B HEM,

BBIpaYkeHHaA B MeTpax, MeHsdercd 1o saxkony H (t)=H,-/2gH, lszt+§k?'t2 , e t — BpeMs

B CeKyHOax, npoiuegiuee ¢ MOMCHTaA OTKPLITUA KpaHa, H0= 5 M — HayaJbHas BbLICOTA

cronba BoubI, k= — OTHOIIeHHWe IJIoIafell NomepeuvHbIX cedyeHuMd KpaHa u Oaka,

700
a & — yckopeHue cBoGoaHOro magenus (cumraiite g =10 m/c?). Uepes CKOJBKO CEKYHI
ocJe OTKPLITUSA KpaHa B 0aKe OCTAHETCA YeTBEpPTh NEePBOHAYAIBHOIO 00BHEMA BOMLI?

OrBer: .

IlepBasa Tpyda npomycxaer Ha 4 JUTPA BOALI B MUHYTY MeHbIIe, ueM BTopas. CKOJBKO
JUTPOB BOJBI B MHHYTY HNPOUYCKaeT nepBasi Tpyba, ecan pesepByap obnémom 621 juTp
OHa 3aroJiHseT Ha 9 MUHYT JoJbllie, YeM BTopasl TpyDa 3amoaHsaeT pesepsyap o0bEMOM
486 snurpos?

Orser: .

© 2025. 000 Mapareancrso «Hauuonaanuoe obpazosanues, © 2025, YOV NIT0 «MITHMO»
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BAPWAHT 11 53

Ha pucyske wusobpaxén rpadpux QyHKIUN yA
f(x) = ax + b. Haitogure f(11).

OTseT: .

xY

HafiguTte HauMeHblee 3HaYeHue QYHKINH Y :(x2 —10x+10)ez'x Ha orpeske [-1; 7].

Orser: .

He 3a6ydbme nepenecmu éce omeemv. 6 6nanx omeemoé N 1 6 coomeemcmeuu
¢ unHcmpyxyuell no 6bLNOLHEHUIO PabOmbL.

@ IIposeepvme, wmobst kaxicdvlii omeem 6bL1l 3anucaw 6 CmMpOKe C HOMEPOM

coomeemcmeyru,ezo 3a0anusn.

Yactn 2

Ana 3anucu pewenuii u omeemoé Ha 3adanua 13—19 ucnonwvsyiime BJIAHK
OTBETOB N¢ 2. 3anuwume cHaxana Homep 6binoAHAem020 3adanusn (13, 14 u m.d.),
a 3amem nonnoe 060croéannoe peutenue u omeem. Omeemel 3anucvieéaime L€MKo
u pa3bopiueo.

a) Pemure ypaBHeHue sinx-cos2x—+/3cos? x+sinx=0.

0) Yxaykure KOPHU 9TOTO YpaBHEHUs, MPUHALJIEIKAIINE OTPESKY [5_;’ 47c:|.

B ocroanuu npamoi#t npusmel ABCDA,B,C,D, nexut napanienorpamm ABCD. Ha pébpax
A,B,, B,Cy u BC ormeuensl Touku M, K u N coorBeTcTBeHHO, npuuyém B;K : KC,=1:3.
Yerpipéxyronbauk AMKN — paBaobeapeHHas1 Tparenus ¢ OCHOBAaHUAMU 2 1 4.

a) HokaxkuTe, uTo Touka N — cepenuna pebpa BC.
6) Haiingure niomans tpanenuu AMKN, ecin 06b6M IPU3MBI paBeH 24, a BLICOTA ITPU3MBI
pasua 3.

Pewinre HepaBeHCTBO 272Y% +32.10%Y* > 29-2V% | 625.10727V% |
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54 Er3. TUNOBLIE 3K3AMEHALMOHHBIE BAPUAHTDI

B nrone 2027 roga nmanupyerca B3ATH KPEeJIUT Ha JeCATH JeT B pasmepe 1500 Toic. pybeit.
Yciosus ero Bo3spara TAKOBLI:

— KA OB sHBaph KoJr Oyaer BospacTaTs Ha 15 % 110 CpaBHEHMIO ¢ KOHIIOM MPEALIAYILEro
roja;

¢ (heBpaLA MO MIOHL KAMKJOT0 rofia Heo0X0AUMO OIJIATUTDL ONHMUM IJIATE€XKOM YacThb JOJITa;
B mosie 2028, 2029, 2030, 2031 u 2032 romos moir AoJKeH OBITH Ha KaKVIO-TO OHHY
U TY e BeJIMYHHY MeHbIIe JOJra Ha WIONb NMPeAbIAyIIero roja;

B utosie 2033, 2034, 2035, 2036 u 2037 rogos JOJIT JOJIKeH OBITH Ha APYTLYIO ONHY U TY Ke
BENUUYNHY MEHBIIIE HOJIMa Ha MIOJb ITPEeAbIAYINEro roxa;

K uoaio 2037 roga JoJr HoJKeH ObITh BbINJIAYEH ITOJIHOCTBHIO.

VisBecTHO, UTO CyMMa BCeX IIATEMeW MocJe MOJHOro morauleHWs Kpeamra OyzeT paBHA
2400 7oic. pyOaeil. Ckoabko pybueit cocraButr miaatéx B 2029 rogy?

IIpamas, nepnengukyaspHasi cropone BC pomba ABCD, mepecekaer ero amarosaiab AC
B Touke M, a guaronans BD — B Tourke N, npuuém AM : MC=1:2, BN:ND=1:3.

a) Hoxaxure, uro upamana MN penut cropouy pomba BC B orHomenuu 1 : 4.
6) Hakimure cropony pomba, ecniu MN =+/12.

Haligure BCce 3HAUEHUA @, IIPHA KAXKJIOM M3 KOTOPBIX CHCTEMAa YPaBHEHUH
(xy-8x+9)Jy-3x+9=0,
y=4x+a

HMeeT POBHO OBa PA3JIMYHBIX DeIIeHud.

B xanacce 6oasme 10, Ho He Goabwe 28 yyammxces, a AOAA AeBouek He mupepsiiaer 22 %.

a) MosxeTr Jiu B 8TOM KJjacce ObITh 4 xeBouru?

6) MooxeT M 10JsT JeBoYeK cocTaBuTh 30 %, eCau B 3TOT KJaCC IPUJET HOBAA HeBO4YKa?

B) B aToT KJace npuuia HoBas AeBouka. I[0JA JeBOYEK B KJIACCE COCTABWJIA IIEJIOE YHCJIO
ripoueHToB. Kaxoe HauboJblllee YHCIO IPOIECHTOB MOMKET COCTABHUTEH JOJA JEBOUEK
B KJacce?

@ Iposepovme, umobst Kaxcdvili omeem ObinL 3anucan padom ¢ HOMepOM COOMEEMCMEYIOULEZO
3adanus.

© 2025. 000 sMsparenscrso «Hannoraasuoe obpasopanuer. © 2025, YOV AIIO «MIITHMO»
Konnposanue, pacopocTpaHeHNe W ACHONb3OBAHME B KOMMEPUECKHX 1eiaXx 6e3 MMCLMeHUOro paspeilienust npapoodianareneil He IONYCKAETCH



BAPHAHT 12

Yacre 1

Omeemom k 3adanuam 1-12 aensemca yenoe HUCLO UNU KOHEYHAA 0eCAMUIHAA
dpobv. 3anuutume “wuUcCL0 6 NOle OMéema 6 mexcme pabomel, 3amem neperHecume
e20 6 BJIAHK OTBETOB N: 1 cnpaséa om nomepa coomeemcmeyrou,ezo 3a0anus,
HawuHnan ¢ nepeoll knemouru. Kaxcdyio yudpy, 3HaK «mMunyc» u 3anamyio nuwume
6 0omdenvHOU KAemoike 6 COOMeemcmeul ¢ npuéedénnvimu 6 6aanxe obpasyamu.
Edunuyvt usmepenuii nucamv ne HYMCHO.

2v5 c
B rpeyronsauxe ABC yroa C pasen 90°, BC =3, cosA=—5—— .
Hatigure AC.
OTeT: . A B
7
[ 2 | Ha xoopauHaTHOK IJIOCKOCTH H30GParKEeHbI |
BEKTOPBI @ U b , KOOPJAUHATHI 3THX BEKTOPOB —
uensle yucna. Haiiaure cransapHoe Npou3BefeHe
BEeKTOPOB 2a u b. N\
Orser: . & 1 , -1
N\ | [0]/1 x
¥4
/ - .

B nunusgpHrUecKuil cocy Haauau 6 xy6. cM Boxbl. B BOAY MOJHOCTBIO
HOTPYSHJIH JeTalb. 1Ipu 5TOM ypOBEeHb KUIKOCTH B COCYJE YBEIMYUICA
8 1,6 paza. Hafligure 06bém meranu. OrBeT BbIpasuTe B Ky0. CM.

Orser: .

Ha xoHdepeHnuIo Ipuexaiy yuéHble U3 TPEX crpaH: 8 us Ypyraad, 7 us Yunu u 5 ua Maparsas.
Kax bl us HUx fejaetr Ha KOHQEPeHINY OAVH A0KIaA. IIopANOK HOKJIANOB ONpeAeIsIeTCA
KepebbéBroil. HaliarTe BEPOSITHOCTD TOTO, YTO BTOPBIM OKAMKETCS XOKJIaM yuéuoro us Y.

OTBer: .

Ha opmoii moaxe crour 25 Gmogen: 16 xpacHbix um 9 curmux. Ha Apyroil mojke CTOMT
25 yamex: 13 kpacuwbix u 12 cunux. Hayrag 6epyr asa Oarogia u ase wamku. Hadgure
BEPOATHOCTD, YTO U3 HUX MOMHO OYXET COCTABUTH ABE HaiHbie maphl (0JI04le ¢ YalnKoii),
KaKJast U3 KOTOPLIX OYeT OfHOro IBeTa.

OrseT: .

© 2025. 000 «Haaareancrso «Ilanuoranbroe obpasoBanner. © 2025. YOV ATIO «MITHMO»
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Er9. TUNOBbLIE 3K3AMEHALIUOHHLIE BAPUAHTDI

L6 ]

Haitnure KopeHs ypapHerua 2966374 =5

OTger: .

Haitpure 3HaueHe BRIDAXKEHUA (1257 )3 :(25‘1 )8 .

Orser: .

Ha pucynre umsobpaskén rpaduk y = f(x) — npoussopHolt GyHKOMM f(X), onpeneJEénHON
Ha uaTepsane (—7; 5). Haligure npoMexyTKN yobiBaHua GyHKIAM f(x). B orBeTe ykarkuTe
CYMMY IeJIBIX TOUEK, BXOAAIIUX B BTU IPOMEIKYTKU.

'\

\\
/]
o
;
ol
&Y

OrgeT: .

B 60x0BOH CTeHKe BBICOKOr0 LUJINHAPUYECKOTro Haka ¥ caMoro AHa 3aKkpenyaéH kpaH. Iocae
€ro OTKPBLITUA BOJA HAYMHAET BBITEKATH M3 0aKa, MPU 3TOM BBICOTA CTOJI0A BOJABI B HEM,

g 0.
BLIDa)KeHHas B MeTpax, MeHsercs no sakony H(t)=H, —~/2gH0kt+§kzt2 , TAe t — BpeMd
B CEKYHJAx, Ipoluejulee ¢ MOMEHTAa OTKPLITHA KpaHa, H,=20 M — HavaJbHas BBLICOTA
1 . .
crosnba BOJBI, k:TZBE — OTHOLIEHUE IUIOMafell IOIepeYHBIX ceuYeHMI KpaHa u Oaka,

a & — YCKOpeHHe cBoGOgHOTO mageHuda (cumraiite g =10 mM/c?). Yepes CKOILKO CEKYHJ
TOCJie OTKPBITHSA KpaHa B 6aKe OCTAHETCA YeTBEPTH MEePBOHAYAILHOIO 06bEMa BOABI?

Orser: .

IlepBas Tpy6a npomyckaeT Ha 2 JUTpa BOALI B MHHYTY MeHbIIe, yeM BTopad. CKOJBKO
JUTPOB BOALL B MUHYTY IIPONYCKaeT BTOpas Tpyba, ecau pesepByap ob6bémom 120 siuTpos
OHAa 3ANOJIHAET HA 2 MUHYTHI OnicTpee, yeM nepsas Tpy6a?

Orser: .

© 2025. 000 «Maszarenseriso «Hanuonansuoe obpasopanmnes. €© 2025, OV OII0 «MIIHMO»
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BAPWAHT 12 o7

Ha pucynke uzobpaxén rpabuk THHeHHON QYHKINH. 7
Haiipure 3Havyenue x, mpu KoTopoMm f(x) = 8. -
Orser: . i _\ ~
™~
\\
| : -
[~
S~
| o 1 T

Ha#inure Touxky maxcumyma QGpyHruun y=(x —14)2 ¥ x,

Orset: .

He 3a6ydvme nepenecmu éce omeembu. 6 Grank omeéemose N 1 6 coomeéemcmeuu
€ UHCMpPYKUUel No 6blNOLHEHUIO pabomaut.

@ IIposepvme, wmobvt kaxcOviii omeéem O6bLA 3ANUCAH 6 CMPOKEe C HOMEPOM

coomeemcmeyou,ezo 3a0anus.

Yacts 2

Ansa sanucu pewenuil u omeemoé na 3adanusn 13-19 ucnoavsyime BJIAHK
OTBETOB N: 2. 3anuwume chawana Homep 6binoninsemozo 3adanus (13, 14 u m.d.),
a 3amem nonrnoe 060CHO8AHHOe pewenue u omeem. OmeemuL 3anucovléalime 4EmKo
u pasbopuueo.

a) Pemute ypasuerue cosx-cos2x—sin?x-cosx =0.

5914
6) YKa'knuTe KOPHU 3TOT0 YPABHEHUS, NPUHALJIEKAIIUE OTPE3KY [—?; ~-7 .

B ocHosanuu npsamoit npusmet ABCDA,B,C D, nexur napannenorpamm ABCD. Ha pébpax
A,B,, B,C; u BC ormeuensi Touku M, K u N coorBercrBesHo, npuuém B K : KC,=2: 8.
Yerpipéxyronsauk AMKN — pasHOGeApeHHad Tpaneuus ¢ oCHOBaHUAMY 4 u 5.

a) Hokarkure, uro Touka N — ¢epenuna pebpa BC.
6) Halinure nnomans rpanenuu AMKN, eciau 066éM npusmbl pases 20, a BLICOTA IIPU3MBI
pasHa 2.

Pernure HepaBeHcTBo 327710 4 6561-127% 1 < 32V 116.127%-6,
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Er3. TUNOBLIE 3K3AMEHALIMOHHLIE BAPWAHTDI

B urosie 2026 roma miagupyercs B3ATb KPEAUT Ha JecATs Jder B pazmepe 1300 rric. pybieii.

Ycaosus ero BO3BpaTa TaKOBBI:

— KasKIbli THBAph JOJT Oyaer BospacTars Ha 20 % 10 CpaBHEHMUIO ¢ KOHIOM IPEXLIIYIero
roaa;

¢ eBpaJIa Mo NMIOHB KAXKJ0r'0 I'ofa HEOOX0JMMO OIJIATUTD OJHUM IJIATEKOM YACTh JOJIra;
B utoge 2027, 2028, 2029, 2030 u 2031 rogos HOJAr AOJKEH OBITHL Ha KaKylo-TO OAHY
U TY JKe BeJHMUYMHY MeHbIIe JOoATra Ha WIONL UPEALIAVIIEero rojaa;

B uione 2032, 2033, 2034, 2035 u 2036 romos moar AoJKeH OBITH Ha APYTYIO OFHY
M TY JKe BEeJIMYHHY MEHbIIEe JOJIra Ha HIOJb IPeALIAYILEro roja;

K mromio 2036 roza moiar goJxeH OBITH BBLIMJAUCH MOJIHOCTLIO.

H3BecTHO, UTO CyMMa BCeX MJaTesel ITocJie ITOJHOro morauleHus Kpexaura OyZeT paBHA
2780 Teic. pyOaeii. CKonbKo pyOueit cocraBur miaarésx B 2027 rogy?

ITpsimasn, nepnengukynspaas cropose AB pomba ABCD, mepecekaer ero jguaronans AC
B Touke K, a guaronansr BD — B Ttouke L, npuuém AK : KC=1:3, BL:LD=2:1.

a) Hokarxute, uro npamas KL penut cropony pomba AB B oTHorreHuu 1 : 4,
0) Haiigzure cropony pomba, ecau KL=6.

Haiignre BCce 3HaUeHUA 4, P KA AOM M3 KOTOPBIX CHCTEMA ypaBHeI-II/Iﬁ

{(xy—4x+20)'«/y—4x+20 =0,

y=bx+a

nMeeT POBHO ABa PA3JIMYHBIX DEIlleHHSA.

B kiacce Goasire 10, Ho He Goabine 27 yyammxcs, a oA AeBodyer He npepblaer 26 %.

a) Mosxer s B 3TOM KJacce GbITH 6 geBouex?

0) Mowker s fons geBodexr coctaBUTh 30 %, eciiy B 9TOT KJacc NpUAET HOBAsA AeBouxa?

B) B aToT Kiace npuinsa HoBas AeBouKa. {01 IeBOUEK B KJAaCCe COCTABUJA IEJIOe YUCJIO
npoueHToB. Kakoe HamboJbilee YKUCAO IIPOIEHTOB MOYKET COCTABUTL MOJSA AEBOUYEK
B KJacce?

Hposepvme, umobvL kasxcdovlii omeem Goin 3anucan padom ¢ HOMEPOM COOMEEMCMEYIOU,ezo
3adanus.

© 2025. 000 «MsaartenncTBo sHaunoranproe o6pasosannes. © 2025, HOY IO «MITHMO»
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BAPHUAHT 13

Yacts 1

Omeemom k 3adanuam 1-12 aensemcsa yenoe LUCLO ULU KOHeYHAA OecamuuuHan
0pob6s. 3anuwume “ucno 6 nole omeéema 6 mexKcme paGomol, 3amem nepenecume
ezo 6 BJIAHK OTBETOB N: 1 cnpasa om Homepa coomeemcmeyiousezo 3adanus,
HOQYUHAR ¢ nepeou knemouku. Kancdyio yudpy, 3nax «mMunyc» u 3anamyio nuwume
6 0MOenbHOU KAemonke 6 cOOMEemMcmeul ¢ npueedénnvimu 6 6ranke ob6pasyamu.
Edunuyst usmepenuii nucams He HYHCHO.

@)

¥Yrosn ACB pasen 33°. I'pagycHas mepa qyru AB OKpY»KHOCTH,
He cofilep:xalieit Touek D u E, pasua 102°. Haiinure yron DAE. D
OtBer paiiTe B rpagycax.

OTBeT: .

A

JaHLl BEKTOPHI &(2; 3) m 5(—3; by). Haiigure b, ecnu |5|=1,5|5 . Bcan rakux sumavenui

HECKOJIBKO, B OTBET 3allMUHINTe MeHblilee U3 HUX.

Orser: .

Mununjgp, 06béM koToporo paseH 114, ommcaH OKOJIO IIapa.
Haitpure 06m6Mm 1m1apa.

OTger: .

B rpynne Typucros 24 yenopexa. Ix BepToséTOM JOCTABAAIOT B TPYAHONOCTYIIHBIH paiioH,
repeBossa mo 3 4deyoBeKa 3a peiic. Ilopamok, B KOTOPOM BepTOJNET MEPEBO3UT TYPHCTOB,
ciaydyaeH. Haliiure BepOATHOCT TOro, YTO TYPHUCT 3. MOJETUT YETBEPTHIM PeficOM BepTOIETA.

Orser: .

CTpesiok cTpeJisieT 110 ISATH OXUHAKOBLIM MHIneHsaM. Ha Kaskayio MuilIeHs naércs He Gosee
ABYX BBICTPEJIOB, U M3BECTHO, YTO BEPOSATHOCTH NOPA3UTH MUILEHDb KAXKABIM OTAEIBHBIM
BoIcTpesioM paBHa 0,6. Bo CKONBbKO pa3 BEPOATHOCTD COOBITHSL «CTPEJIOK MTOPA3UT POBHO B
MUIIEHN» GOJNbIIe BEePOATHOCTU COOBITHUS «CTPEJIOK MOPA3HAT POBHO OJHY MUIICHB» ?

Orser: .

© 2025. 000 «Hzgarenvctso «Hayuonaarnoe obpasopannes. © 2025, U0Y A0 «MIHMO»
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Er3. TMNOBbLIE 3K3AMEHAUMOHHBIE BAPVAHTDI

ll_l Haiigure xopeHs ypasHenusa 0,25%71 =83,

Orser: .

Haiigure 2cos2a, ecau sina = —0,7.

Orser: .

Ha pucynke msoGpaxéH rpaduk y = f(x) — mpousBoxnoit pyuruuu f(x). Ha ocu aGeuuce

OTMEUEHO JEBATDH TOYEK: Xy, Xy, X3, X4, X5, Xg, X7, Xg, Xg. CKOJBKO U3 9TUX TOYEK NPUHARNEIKUT
[IPOMEKYTKAM yYObIBaHUuA MYHKINY f(x)?

OTrserT: .

B TejeBuzope €MKOCTH BBHICOKOBOJBTHOTO KOHJEHCATOpAa C=5-10"% @®. Mapanzenbuo
¢ KOHAEHCATOPOM IOAKJIIOUEH PE3UCTOP C COTpOTUBIeHueM R =7 -10% Om. Bo Bpems pa6oTsl
TeJeBM30pa Halps:Kenue Ha KoHgeHcarope Uj= 36 kB. Ilocne BBIKJIIOUEHMA TEJIEBU30DA
HaNpssKeHue Ha KoHAeHcaTope ybOviBaeT no 3mauenus U (xB) sa Bpemsa, ompenensemoe

U,
BLIpasKeHUueM tzaRClogz?]O— (¢), rae o =0,8 — nmocroanHad. OnpesenuTe HaNpsKeHUE

Ha KOHJEHCATODe, ecJM I[0cjie BBIKJIIYEHHus TejJeBu3opa mnpouwno 84 c. Orser naiTe
B KHUJOBOJILTAX.

OrseT: .

Ha msroroBnenue 312 geraneit nepsslit pabounit TpaTut Ha 11 wacoB MeHbIIe, YeM BTODOH
paGounit Ha usrorosgenue 480 neraneit. MisBecTHO, UTO IepBbIl pabounii 3a 4yac Aesaer
Ha 4 peranu Goiblie, yeM BTOpPoi. CKONBKO Aeraseil 3a 4yac jesaeT NepBbIE pabouymii?

OrTser: .

© 2025. 000 «HMssarenscTBo «Hanuonannnoe obpasopanues. © 2025, YOV IO «MITHMO»
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BAPUAHT 13 61

Ha pucyske wu3o6pamxés rpadur GYHKLNA y
f(x)=kJx+ p . Haitaure f(0,25).

OrBer: . ‘ : /"/ -

/,/, L

i /1
-
X

Hajtanre nanboapiuee snavenue Gyurmun y=(x+4)°(x+3)-6 Ha orpeske [-5; -3,5].

OrserT: .

He 3ab6ydvme nepenecmu 6ce omeemst 6 6aank omeemoé N 1 6 coomeéememeuu
¢ UHCMpyYKUuel no 6bLNONHEHUI0 paGomut.

@ ITposepome, wumobvL Kaxdvii omeem ObLl 3ANUCAH 6 CMPOKEe C HOMEpPOM

coomeememeyu,ezo 3a0anusn.

Yacrs 2

Anra 3anucu pewenulli u omeemos na 3adanun 13-19 ucnonvayime BJIAHK
OTBETOB N: 2. 3anuwume cRa1ana HoMep 6binoansemozo 3adanusn (13, 14 u m.a.),
a 3amem noanoe 060cHo8aHHOe peulenue u omaem. Omeemst 3anucsvléaiime wémro
u pasbopuuaso.

a) Pemure ypaBuenue 43 cos® x = cos(Zx +g) .

. 5n
6) HaliguTe BCe KOPHM 3TOr0 ypaBHEHUSI, NIPUHALJIEKAIIME OTPE3KY [— 4m; ~?}

OcHoBanueM IpaBHJBHOHI TpeyroabHOW nupamujasl PABC asisierca Tpeyroabaux ABC,
AP =1,3 AB. Yepes Touky A nepneHAuKyaapHo anodeme rpaun BCP nposeseHa MJIOCKOCTS .

a) Jlorkaskure, 4TO JIOCKOCTH O AeJUT anodemy rpann BCP B otHomenuu 119 : 25, cuuras
oT TO4YKu P.
6) Haiigute yron mesxay npsmoil AC U IJIOCKOCTBIO .

Pewvite HEpaBeHCTBO ‘log4(x+1)2—2‘+|10g2(2x+3)—1|s3.

© 2025. 000 «HMsgatenscrBo «Hauunonaannoe obpasosannes. © 2025, YOV JIIIO «MITIIMO»
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Ers. TUNOBLIE SK3AMEHAUNOHHBIE BAPUAHTbI

B oxrabpe 2027 roapa AHHaA ILTAHHPYET B3sATH KpeauT B OaHKe Ha 7 JieT B pasMepe

4350 Tpic. pyOaeii. YCI0BUS €r0 BO3BPAaTa TAKOBBI:

— B SIHBApPe KaXJor'o roja AeHCTBHUSA KpeguTa Aoar ysenumuusaerca Ha 10 % or cymmer
JIoJITa Ha KOHEel, IPeJbIYIIero roia;

— B nepuoj ¢ eBpas 1o CeHTA0ph HeoOXONMMO BBIINATUTEL YaCTh JOJITA;

— B OKTAOpe KaMJOro rojla B MepBLIe IATh Jier Aeicreus kpeauta (2028-2032 rr.) poar
JoJxeH OLITH Ha OLHY M TY K€ CYMMY MEHBIITe J0Jra Ha OKTA0phL NpelblhyIero rojia;

— B 2033 1 2034 rogax BHIIIATHI IO KPEAUTY PABHDI;

— K OKTaA0pro 2034 roga KpeguT AOJKEH OBITH IMOJHOCTBIO ITOTalileH.

HsBecTHO, UTO OOIlAaA CyMMa BBIILJIAT II0 KPEAMTY KOJIZKHA COCTABUTEL 6025 Thic. pybdaei.
Cronbko pyOnent cocraBut Bermaara 2031 roga?

B npsamoyronsusiid Tpeyroiasauk ABC ¢ npaMbIM yIJIOM A BONCaHA OKPYIKHOCTD C IIEHTDPOM
B Touke O m pamuycom R. K sroii oxpykHOCTH napaninelnbHo npamoil AB nposegeHa
KacarejpHasd, KoTopasa mepecekaer ctopoHbl BC m AC B touxkax D u £ COOTBETCTBEHHO.
B tpeyronpauk CDE Brnimcana OKPYKHOCTB ¢ HeHTpoM B Touke Oy ¥ pazuycoM 7. IIpameie OO,
u AB nepecekamorcst B Touke P,

a) Hokaxure, uro AP : PB =cos LACB.
6) Haiiagure maomanp Tpeyroasauxka ABC, ecniu R=6, r=4.

Haligure Bce 3HAUEHUA d, IPHA KAMJIOM U3 KOTOPBLIX CUCTEMA yDPaBHEHUH
% +y? =|1,6q|,
y=ax-a*

nmeeT poBHO JJBa PA3JIMYHBIX DEILIeHM .

TpéxsHaunoe uncao A UMeeT k HATYPaJbHLIX AeauTeaei (B Tom uucie 1 u A).

a) Mosxer Ju k OBITh paBHO 77
6) Mosxer nu k ObiTh paBHO 257
B) Haiimure nanGonsiuee k.

Hpoeepvme, 1mobut kaxncdovlii omeem 6Govin 3anucan padom ¢ HOMePOM COOMEEeMCmayIou,ezo
3adanus.

© 2025, 000 «HaparenscTo «Hauuonanpnoe odpasoBanues, © 2025, 4OV OO «MIITHMO»

KOHHDOBaHHO, pacnpocTpaHeHne 4 HUCIIOJNbB30BAHHE B KOMMEDUCCKHX LIENAX 603 NUCLMCUIIOIO paspceureHua npaBooﬁ.rm;mTenef& He JonycxaeTrcs
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BAPHUAHT 14

Yacts 1

Omeemonm x 3a0anuam I1-12 aensemcs yenoe wUCRO UAU KOHEUHAA decamuinasn
0pob6b. 3anuwume “wucno 6 noie omeema 6 mexcme paGomol, 3amem nepenecune
ez0 6 BJIAHK OTBETOB N: 1 cnpaeéa om Homepa coomeéemcmeyou,e2o 3adanus,
Havwunasn ¢ nepeoi knemowku. Kaxncdyio yudpy, snax «munyc» u 3anamyro nuwume
6 omdenvHOU K1emouke 6 cOOMeeMCcmeul ¢ npuéedénnoimu 6 Giranke o6paszyami.
Edunuyvt usmepenuill nucamsv He HYMIHO.

Haiigure yron ACB, ecnau Bnucanubie yrasl ADB m DAE c
OIHMPAIOTCA Ha AYTH OKPYKHOCTH, TPALYCHBIE MEPEI KOTOPBIX D
paBHBI cooTBeTcTBeHHO 116° u 38°. OTBer gaiiTe B rpasycax.

OTBer: .

A

Iansr BekTOpn! a(4; ~1) u E(bo; 8). Hatipure b,, ecau |5|=2,5|& . Ecnu Takux sHaveHui

HECKOJIBKO, B OTBET 3allMUILNUTE GoJrblIlee U3 HUX.

OTserT: .

IMap enucan B muausAp. Iloniaas MoBepxioCcTy 1apa pagHa 25.
Haiipure niomaas HONMHON MOBEPXHOCTH IMAMHADA.

OTger: .

B rpynne typucros 30 uemoBek. VX BepTOJETOM JOCTABISIOT B TPYAHOLOCTYIHBIA paioH,
mepeBo3A mo 3 4desioBeka 3a peiic. 1Iopsnok, B KOTOPOM BEPTOJNET II€PEBO3UT TYPUCTOB,
caydaed. Haliqure BepoaTHOCTh TOr0, uTo TypucTt III. mosieTUT BTOPEIM peiicoM BepTONETa.

Orser: .

CuMmMmeTpuuHyIo MoHeTy 6pocaioT 10 pas. Bo CKOJIBKO pa3 BEPOATHOCTE COOBITUS «BbIIALET
POBHO 4 opJia» OO0JIbIIIEe BEPOATHOCTU COOBITHSA «BBINAKET POBHO 3 Opaa»?

OTBer: .

HaiiguTe KopeHb ypaBHeHus 2,5273% =0,16%*.

OTser: .

© 2025. 000 «Maaateasvcreo «Hanuouannbuoe obpasonanues. © 2025, OV OO «MITHMO»

KO“HPOB(IHHQ, pacnpocrpalieHiHe H UCNOJb30BAHUE B KOMMeEPUECKUX IEAAX 6e3 NHCLMCHHOTO paspeurciug npauooﬁmuxaTe.ﬂeﬁ He gooycracTes
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Er3. TUNOBLIE 3K3AMEHAUWOHHBLIE BAPUAHTH!

Haitnure 45c082a, ecan coso =—0,9,.

Orser: .

Ha pucynke uzobpaxén rpadur y = f'(x) — npoussoguoit pyHxuun f(x). Ha ocu abemuce
OTMEUCHO AEBATH TOUEK: X, Xy, X3, X4 X5, Xg» X7, Xg» Xg, X1o- CKONBKO U3 9THX TOUYEK
NPMHAMJIESKAT IPOMEKYTKAM Bo3dpacTanusa Gpysrmun f(x)?

|

Orser: .

B TesieBU3OpPE €MKOCTHL BBICOKOBOJBLTHOTO KOHAEHCATODA C=2-10"% ®. Mapannensro
C KOHIEHCATOPOM NOAKJIIOUSH PesucTop ¢ comporunnenueM R =6-10° Om. Bo Bpems paGoTs
TeJeBU30pa HampsiyKeHue Ha KoHgeHcaTope Uy =10 xkB. Ilocie BBIKIIOYEHNA TeieBU30pa
HalnpssKeHue Ha KoHAeHcaTope yOniBaeT no sHauenus U (kB) 3a Bpems, onpegensemoe

U
BBIpasKeHUEM tzocRClongO (¢), rme a=0,7 — mocrosinHass. OnpejenuTe HaNPsKeHUE

Ha KOHJeHCcaTope, eCJU IIoCJe BBLIKJIIUeHus TejeBmsopa npomuro 16,8 c. Orser maiire
B KMJIOBOJILTAX.

OrBerT: .

Ha usrorosnenne 40 gerasneil mepssiii paboumii tpatut Ha 6 YacoB MeHbIUE, YeM BTOPOH
pabounit Ha usrorosienue 70 rakux sxe gerasuei. MsBecTHO, 4TO NEepBRIill paboumii 3a yac
nejaeT Ha 3 feTaau Goablle, yeM BTopoi. CKONMbKO xeTasieil 3a vyac gesaet BTOpoi pabounit?

OTgerT: .

© 2025, 000 «H3gareancrso «Hauuonaapuoe obpasopannes, © 2025, HOY A0 «MITHMO»

Konuposasue, pacrnpocTpaHeHHe H KCHONB3OBAHKE B KOMMEPUYECKUX Lensix Ge3 IMCbMEHHOrO paspeieHus npasoodnanareneit ne nonycxaercsa




BAPVAHT 14 65

Ha pucysxe usobpakés rpadur QYHKIWK y _
f(x)=pvyx+d. Hafigure 3HaYeHue x, Npu KOTOPOM i i
f(x) = 6. |
OrBeT: .
_1. ._,.,‘1
< >
0 \ x
N
e
I - _

Haiigure Touky MunumMyma gyuxuun y=(x+9) (x+3)+7.

OrseT: .

He 3a6ydvme nepenecmu éce omeéemusl 6 6aank omeemoe Ne I 6 coomsememeuu
¢ uHCcmMpyKyuell no 6bLNONHERUI0 pabombt.

@ IIposepvme, umobv. kaxcOovlii omeéem O6blA 3aANUCAH 6 CMpPOKe ¢ HOMEPOM

coomeemcmeyouezo 3adanus.

Yacrte 2

Ana 3anucu pewenuii u omeemosé na 3adanus 13—19 ucnonvszyime BJIAHK
OTBETOB N 2. 3anuwume CHA4ana HOMeD 6bLNOARAEeMO20 3adanus (13, 14 u m.d.),
a 3amem noaHoe 060CHOBAHHOe peuterue u omeem. Omeemos 3anucoviéaiime 4E€mKo
u pa3bopiueo.

a) Pemiure ypaBHéHue 4/3sin® x = cos(Zx +3_2n] .

“ On
6) Hafigure Bce KOPHM HTOr0 YpPaBHEHUs, IIPUHAJJIexalue oTpe3Ky | —; 6n |.

OcHOBaHMEM NPaBUJALHON TpeyroabHoil nmupamupasl PABC asasiercda tpeyroibHuk ABC,
AP : AB =3 : 4. Ha anodeme rparu BCP ormeruau TOUKy K, KOTOpasa AENUT dTY anodemy
B oTHomeHuu 1 : 4, cuuras ot Touku P. Yepes Touku A u K mapannensHo npsimoii BC
nposejieHa MWIOCKOCTh (.

a) Joraskure, 4TO IJIOCKOCTHL O IIepIeHIUKyAApHa anodeme rpanu BCP.
6) Haiigure yroa Mexay npamoit AC u NJIOCKOCTHIO O.

Pewunite HEPaBEHCTBO |log9(2x+1)2—1|—|log3(1—x)—3|21.

© 2025. 000 «Usnareancrso «Hauuonansuoe obpasosauuer, © 2025. HOY JIIIO «MITHMO»
Konupopanue, pacnpoCTpaHEeHNE K HCIONBIOBAHME B KOMMEPUECKHX UEJIAX 6e3 NUChMEHHOro paspeuleHus npasoobiaajareneit He AONycKaeTeA
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Er3. TMNOBLIE 3K3AMEHAUWOHHLIE BAPUAHTbI

B oxrtatpe 2027 roma Bopuc miaHmpyer B3ATh KpeguT B OaHKe Ha [ JieT B pasMmepe
2560 TeIC. pyOJseii. YcIoBuA ero BO3BpPATa TAKOBLI:

— B sIHBApe KasJOoro roja AeUCTBUS KpPeAUTa NOJNr yBeauuupaeTcsa HaA 15 % or cymMMmbl
JOJIra Ha KOHell MpeblayLIero roaa;

— B nepuoj ¢ ¢eBpana mo ceHTAGPh HeoOXOANMMO BHINJIATUTE YACTh JOJIra;

— B OKTAOpe KasKJOoro rofia B IepBble NATH JeT aeiicTBusa kpexauta (2028-2032 rr.) moar
NOJKeH ObITH Ha OfHY M TY 3Ke BeInunHy @ py6Jeil MeHbIIe JoJira Ha OKTAODPE NpebIAyIero
roja;

- B 2033 1 2034 rogax BBIOJATHI IO KPEJUTY PABHBI;

— K oxTaAbpio 2034 roxa KpeauT DOKeH ObITh NOJHOCTBLIO IIOTAIIEH.

Haiigure BeaumuuHy @, ecym olljas cyMMa BBIILJIAT MO KpeguTy MAOJIMKHA COCTABUTD
4168 TpIC. PyOAEH.

B npamoyroabublil rpeyronbHUK ABC ¢ IPAMBIM YIVIOM A BIIMCAHA OKPYXXHOCTh C LIEHTPOM
B Touke O um pazuycoM R. K »Toil OKpysKHOCTH mapajlyleIbHO IpaMoi AB mposeneHa
KacaTexbHad, Koropas nepecekaer cropousl BC u AC B Toukax D u E COOTBETCTBEHHO.
B tpeyroasuuk CDE BnxcaHa OKDYsKHOCTB C LEHTPOM B Touke O; u paguycom r. Ilpameie OO0,
n AB mepecekarorcs B Touke P.

a) Jdokaxure, uro AP : PB = cos LACB.
0) Haitaure miowmaae Tpeyroasauka ABC, ecim R=5, r=3.

Haiigure Bce 3HAUEHHA @, IPH KAXKIOM U3 KOTOPBIX CHCTEMa yDaBHEHUM
2 +y? =|2,7q|,
y=a(x-a)

nMeeT POBHO JiBa PA3JIMYUHBIX PEIIeHHnsd .

TpéxsnauHoe 4ymucao A uMeeT k HATYPaJbHBIX JAenuTesei (B Tom yuciae 1 u A).

a) Mosxer siu k 66ITh paBHO 157
6) MosxeT aiu & ObITHL paBHO 287
B) Hainure BCce umciaa A, a8 KoTopeix k >30.

ITpoeepvme, umobGvr kaxcOvll omeéem 6biaL 3anucan padom ¢ HOMEPOM COOMEEMCMEYIOU e20
3adanus.

© 2025. 000 «Usnarenscrro «HauuonanoHoe obpasoBanues. © 2025, YOY ATIO «MITHMO»

Konnposanue, pacnpocTpaHeHHe ¥ UCNONb30BAHME B KOMMEPUYECKMX ueasx 6es nyucbMeHHOro paspellleHns npaBoobianaresneii ye Jonyckaercs




BAPUAHT 15

Yacrp 1

Omeemom K 3adanuam 1-12 aensemcs yenoe LUCAO UAU KOHEHHAA OeCAMUYHAR
0po6b. 3anuwume 4ucno é none omeema 6 merxcme pabomoui, 3amem nepernecume
ezo 6 BIAHK OTBETOB M 1 cnpasa om HoMmepa coomeéemcmeyou,ezo 3a0anus,
Hawunasn ¢ nepeoi knemouru. Kaxcdyio yuppy, snax «munyc» u 3anamyio nuwume
6 omOenbHOU Kemo4ke 6 cOOMEemMcmeuu ¢ npueedénHoLMu 6 6ranke obpasyamu.
Edunuybt uamepenuil nucamv He HYNHO.

Panuyc okpyxuocTH paBeH 6 . HafiauTe BeMauHy TYyHOro
BIMCAHHOTO YIJja, ONMpalouierocd Ha XOpAY, paBHy 3v2 .
Orser gaiiTe B rpagycax.

OrserT: .

Y
Ha KOODZMHATHOH IJIOCKOCTH M300DaMKeHBI { %_
BeKTOpPHl a, b u ¢, KOOpDAWHATHI BTUX \\ = ]
BEKTOPOB — IleJble 4uciaa. Haiipure AaIuny h B
BeKTOpa a +b +c.
Orser: . -
0} 1 x
~L_lc
=~

E OT TpeyrosbHOH NUPaMUALI, 00BEM KOTOPOH paBeH 34, oTcedyeHa
TPeyroJbHas IupaMuAa HJIOCKOCTBIO, NPOXOJAIlell depes BepLUMHY
NHPAMKABI ¥ CPEAHION JUHUIO ocHoBaHusa. Haliaure 005€M 0TCEUEHHOM
TPeyrolbHOl mUpaMUIbI.

OTBer: .

®abpura BbIIyCKaeT cyMKu. B cpeanem 8 cymox m3 1000 ummeioT CKpbIThie Hed)eKTHI.
Haiigure BepOSTHOCTH TOTO, YTO KYILIEHHAS CyMKa OKa)ercsa 6e3 JedexToB.

OTBer: .

© 2025. 000 «HUspareancTso «Hanuonanbuoe obpasosanues. © 2025. YOV AHO «MITHMO»
Konuposanue, PaCOPOCTPAHEHME M UCHOJIb30BAHME B KOMMEDUECKUX UeaAX §e3 MMCbMEHHOro paspellenua npapoodianareneit He JONYCKALTCA
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Er3. TUNOBbLIE 3K3AMEHALWMOHHBIE BAPUAHTDI

B amuke 7 xpacHeix U 3 cunux Quomacrepa. PaomMacTepsl BBHITACKHBAIOT IO Oodepeu
B cayualinoM mopsimke. KakoBa BepOSITHOCTL TOTO, UTO IEPBBIN pa3 CMHMHU duaomacTep
TMOABUTCST TPETHUM IIO CUETY?

OrserT: .

Pewute ypasuenue logs (2x +3)=1logy s (x+1). Ecau ypaBHeHMe uMeeT GOIbIIE OJHOTO KOPHS,
B OTBETEe 3aMUIINTE MEHbIINWH U3 KOpHel.

Orger: .
HaiinuTe 3HaYeHUe BBIPAKeHHA Jm npu m = 256.
Ym - Wm
OtgerT: .
Ha pucysxe msobpaén rpabpuk y = f'(x) — npoussogHoit GHyHKUMH [(X), onpenenéHHOH

Ha uHTepBaJe (—8; 6). Haligure KOIMUECTBO TOUEK, B KOTOPBIX KacaTeJbHad K rpaduxy
Qyaruun f(x) mapaaieabHa npaMoi y = —2x — 14 uiau coBnajaer ¢ Hew.

y
o -
y=r'(x)-|-
,/ \
A0
s o] 1 6 | %
A
N / A
N/ TN ;

OrBer: .

JIna HarpesaTeJbHOIO 3JIeMEeHTa HEeKOTOPOoro npubopa sKcnepuMeHTaJbHO Obliia MOJIy4YeHa
3aBHCHMOCTL TeMHepaTypel (B KeJbBHHAX) OT BpeMeHH paboThi: T(t)=T0+bt+at2, rae
t — BpeMsa B MUHYTaX, Ty = 1400 K, a = -25 K/mun?, b = 300 K/mun. 3BecTHO, 4TO NpH
TeMIIePAType HarpeBaTeJdbHOro sjgemenrta cBbiile 1900 K npuGop MoxxeT HCHOPTHUTBLCH,
MO3TOMY €I'0 HYKHO OTKJIIuYUTh. Haiigure, yeped Kakoe HauboJblliee BpeMd [ocje HadaJla
paboThl HYMKHO OTKJAYUTE npubop. OTBeT xaiiTe B MUHYTAX.

OrTBer: .

Or npucranu A K npucrany B, paccTosHme Mex 1y KOTOpbIMU paBHO 240 KM, OTHpaBUiCA
€ IOCTOSTHHOUN CKOPOCTHIO IIePBLIA TEILIOXO0X, & yepe3d 8 yacoB ITOCJIe 3TOr0 CIeloM 3a HUM,
CO CKOpOCThIO Ha 8 KM/4 Goabiue, oTmpaBmics Bropoi. Haligure cropocTs mepBOro
TEIJIOXO0NA, €CJIH B NYHKT B 06a Tenynoxoga npubslin ogaospeMenHo. Orper gaiiTe B KM/,

Orser: .

© 2025. 000 «Usgatenncrso «Haunonansnoe obpasosanues. © 2025. HOV OI10 «MITHMO»

Kounposanue, pacnpocTpaHeHMe U HCHOJB30BAHME B KOMMePUYECKMX Lenax 6e3 nuchbMeHHOro paspeluenis npaBoobaagareseil He gonyckaercs
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Ha pucynke msobpaxén rpadux dyuxnuu f(x)= pa®. 7\
Haiigute f(4).

OTser: . o /

xY

T NL

HafinuTe HauMeHbIIee 3HaYeHHe GYHKIUU ¥ =xVx —9x+23 Ha orpeske [1; 36].

OTserT: .

He 3a6ydome nepenecmu eéce omeéemvt 6 6aank omeemoe M 1 6 coomeemcmeuu
¢ uHcmpyxyuell no 66LNOAHEHUI0 pabomubL.

@ IIposepeme, wmobsv. rKaxdvili omeem ObLA 3anuUcCan 6 CMpoOKe C HOMEpPOM

coomeemcmeyiou,ezo 3a0aHuUA.

Yacte 2

Hnsa 3anucu pewenuii u omeemoé Ha 3adanun 13~19 ucnoavsyime BJIAHK
OTBETOB M 2. 3anuwume cHaiaaa Homep 6blnOLHAeMm020 3adanua (13, 14 u m.ad.),
a 3amem nonanoe 060cHo8anHOe pelenue u omeem. Omeemst 3anucvieaitme “EMKO
u pas3fbopuueo.

a) Pemure ypaBHEeHUE (4352 +16x+15)(cosx-cos(12c—+x)—0,5]:0 .

. T
6) Halinnre BCe KOPHU STOr0 YPAaBHEHUs, IIPUHANJIEKAIINE OTPE3KY [—2n; —E} .

Ha pé6pax AB u B,C, npaBuibHO# TpeyronbHoil npusmsl ABCA B ,C| oTMeTnIM COOTBETCTBEHHO
rouru T u K rtak, uto AT :TB=2:1 n B;K =KC,. Yepes Toukun K u C napaJieJbHO
npsmoil T B, npoBejeHa ILJIOCKOCTH d.

a) JlokaskuTe, UTO TOUKA IepecedeHus TIIIOCKOCTH o ¢ pedpoMm AB sABJAeTCs CepPeJMHOH
orpesra AT.
6) Haligure miomans cedenus npusmsl ABCA,B,Cy NJIOCKOCTHIO o, ecan AB =42, A4 = 3V7.

Pemnre nepasercrso 9logs (4-x)* +5loges (4—x)° <56.

© 2025. 000 «HagateancTBo «Haumonansuoe obpasosanne», © 2025, YOY JIITO «MITTIMO»
Konuposarue, pacnpocTPaHEHHE ¥ HCHONL3OBAHME B KOMMEDPUECKHX HeJAX 0e3 NMCLMEHHOro paspelleHHs NpaBoodiaajareieit He JOnyCraercen
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Er3. TMNOBLIE 3K3AMEHALIMOHHBLIE BAPUAHTD!

B asrycre 2027 roga IMuTtpuil maadupyeT B3ATH KpeJuT B 0aHKe Ha 8 yeT. YCAOBUSA €ro

®

BO3BpaTa TaxKoOBBbI:

— B ausape 2028, 2029, 20380 u 2031 ropos moar yeeauyusaerca Ha 10 % or cymMMBI goara
Ha KOHell NpeblAyLIero romaa;

— B suBape 2032, 2033, 2034 u 2035 romos moar ysenuuuBaerca Ha 14 % oT cyMMBI foJara

Ha KOHeL IPeALIAYINEro roja;

B ntepuoz ¢ d)espais o HIOJb He0OXOMHMMO BBIIJIATUTE YacTh JOJATA;

B aBrycTe KajXJOoro roja HedCTBUSA KPeguTa JOJII JOJIKeH OLITH HA OJHY U TY 3Ke CYMMY

MeHbIIIe JO0JIT'a Ha aBrycT IpeabIAyIiero roga;

- K asrycry 2035 roga KpeauT AOJMKEH ObITH IIOJHOCTHIO IIOTAIIIEH.

Haiigure cymmy Kpeaura (B MaH pybueit), ecnu osa HA 1700 Teic. pyGieil MeHbIIE CYMMBI
OOl X BBINJAT II0 KPEAUTY.

B rpaneuyu KLMN c ocuosauuamu KN u ML uposesnu 6uccekrpucs! yrio LKN u LMN,
KOTOpBIE Iepecexkyauch B Touke P, Uepes Touxy P mapannensrHo npamoii KN npopesau
NpAMYIO, KoTopas mnepecerJa cropoubl LK um MN coorBeTcTBeHHO B TO4Kax A u B.
IIpu srom AB=KL.

a) Hoxaxure, uro tpanenus KLMN paBHoGegpeHHad.
6) Hasigure cos ZLKN, eciu KP: PM=2:3, AP: PB=1:2.

Haiigure BCce 3SHAUYEHUS @, IPU KAXKJOM M3 KOTOPLIX CHUCTEMa YpaBHEHHI

2 2
(fretivle=al (Al g g,

y=ax-8a

“MeeT POBHO ABa PA3JIUYHBIX PEIIeHUdA.

CpenHee reOMETPUYECKOE £ UUCEI Pg, Py, «-, Pp BHIUMCIAETCS 1O opMyse 4/py-po-...- .

a) Mosker sm cpeaHee reoMeTpuYecKoe TPEX pas3JIMYHBIX JBY3HAUHBLIX YHcesl OBbITH
pasuo 45?

0) Hailiznte HauMeHBIIIEe BO3MOXKHOE IIEJIO€ 3HAYEHHE CPEeJHEro reoMeTPUUYECKOT'0 TPEX
PaA3NIUYHBIX OBY3HAQUHBIX YHCeEJI.

B) Haiinure maubonpiee BOZMOMKHEOE IieJI0e 3HAYCHUE CPEAHEro IeOMeTPUUYEeCcKOro IIIecTH
PasNMYHBIX ABY3HAUHBIX YUCeJ.

IIposepvme, umobGvL kasncObili omeem 6vLnL 3anUCAH PAOOM € HOMEPOM COOMEEMCMEYIOULE20
3adanus.

© 2025. 000 «Msnarenvcrso «Haunonansuoe obpasosanues. © 2025, HOY OIIO «MIIHMO»

KOHHDOB&HHG, pPacnpocTpaHerte ¥ UCIOJIb30BAHAE B KOMMEDUECKMX I(€IAX 0€e3 NMCbLMEHHOro paspelicHua npaxooﬁnaua'renei«'x He Honycraercs




BAPUAHT 16

Yacts 1

Omeemom k 3adanuam 1-12 aeérsemca yenoe LUcCio ULU KOHELHARA OeCAMUYHAR
0pob6b. 3anuwume wucno 6 nonre omeema 6 mexcme pabomo, 3amem nepenecume
ezo 6 BJIAHK OTBETOB M 1 cnpasa om Homepa coomeéemcmeyiou,ezo 3a0anus,
HavuHhan ¢ nepeol knemouxu. Kaxcdyro yudpy, 3hax «Murnyc» u 3anamyio nuwume
6 OMOJenvHOU KAemoUKe 6 COOMaEemcmaul ¢ npuéedéHnbimu 6 baanke obpasyamu.
Edunuybt uamepenuil nucams ne HY*HO.

Haiizure X0pay, Ha KOTOPYIO onupaeTcd yrou 135°, BnucadHbiil

[2 ]

B OKPYKHOCTB pagmyca 32 .

OTser: .

YA

Ha KOOpAMHATHOM ILIOCKOCTH H300pa’KeHbI | |

BEKTOpDHl @, b U ¢, KOODAMHATHI 3THUX

BEKTOPOB — Ilesble uyucia. Halpgure anuny ~N o a

BeKTOpa a +b +c. ™~

"

Orser: . Jlc >
[I 0] 1 x
|
y

]
1

06'péM TpeyroJabHOoM mupaMmuanl SABC, aBnsaionieiics 4aCThIO IPAaBUIbHON S

mwecTuyroabHo nupamugel SABCDEF, pasen 14. Hailigure o0béMm

LIeCTUYTOJBHOM THPaMUIBI, E

Oreer: . A D

B C

dabpuka BEIIYyCKaeT cyMKH. B cpeauem Ha 30 KaueCTBEHHBIX CYMOK IPDUXOJUTCA 2 CYMKH,
UMeNIMe CKpbiThie JedexTsl. Halaure BEpPOATHOCTH TOro, YTO BhHIOpAaHHAA B MarasuHe
CYMKa OKakeTcd ¢ JedeKTamu.

OTBeT: .

© 2025. 000 ¢Hanarenscrso «Hauuorannuoe oGpasosanues. © 2025, YOV ATIO «MITHMO»
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Er3. TMNOBLIE 3K3AMEHALMOHHBLIE BAPWMAHTHI

B xopoOxe 6 cunux, 12 kpacHbix u 7 3e1éHBIX (uromacrepos. CryyaiiHbEIM 06pa3oM BLIGHMPAIOT
ABa GuiomacTepa. KaxoBa BepOSTHOCTD TOTO, UTO OKAXKYTCH BLIOPAHLI OAMH CHHUH M OAWH
KpacHBIH duromacrep?

OrBer: .

Permure ypasueHue log,(x+5)=1logs(1-x). Ecan ypaBsenne umeeT GObIie OJHOIO KOPHS,
B OTBETe 3ANMIUMTE MEHbIINHA U3 KOpHeIi.

OrseT: .
%g"Ya
Haiipure 3HadeHre BHIPAIKEHUS 295 npu a = 2,5.
a~a

OTBerT: .

Ha pucynke nzobpaxkés rpaduk y = f (x) — npoussoaHoi yuxmuu f(x). Haiizure abeuuccy
TOYKM, B KOTOPOH KacaTeJbHadA K rpadury pyHrunu y = f(x) napajnenbHa npamoi y = 3x + 1
UJIN COBIIAJAET C Hell.

Y\
11
y=7(x)
\\
ol 1 iy
N
N
L

OrseT: .

B 60Kx0BOIi cTeHKe BHICOKOTO IIMJIMHIPUYECKOro 6aKa y camMoro qHa 3aKpenné kpas. Ilociae
€ro OTKPLITUSA BOJA HAUWHAET BBITEKATh U3 6aKa, IIPH 9TOM BbICOTA CT0J0a BOABI B HEM,
BbIDa)KEHHAA B MeTpax, MEHSeTCHA [0 3aKoHy H(t)=at’+bt+H,, rae Hy=6,25 m —

. 1 5
HAYaNbHBI# YPOBEHH BOIBI, a=Z§M/MI/IH2 u b=—? M/MUH — IIOCTOSHHbIE, { — BpeMsA

B MMHYTAax, IPoNIe/lllee ¢ MOMEHTA OTKDBHITHUSA KpaHa. B TedeHHe KaKOTO BPEMEHHM BOIA
OyzeT BeITeKaTh u3 0aka? Orser gaiiTe B MUHYTAaX.

OrseTt: .

Ot npucrasu A K npucrasu B, paccTrosHue MeXxXay KOTOPbIMHM paBHO 192 KM, oTnpaBuics
C NOCTOAHHOM CKOPOCTBIO IIePBEIM TEIJIOXON, a Yepes 4 yaca II0CJie 3TOro CJeIOM 3a HUM,
€O cKopocThio Ha 4 KM/4 Ooiplie, oTnpaBmjca BTopod. Haliaure CKOPOCTHL BTOPOTO
TeIJIOX0Ja, €CJAU B NYHKT B oH npuObII 0JHOBpeMeHHO ¢ nepBbiM. OTBeT gaiiTe B KM/4.

OrTser: .

© 2025. 000 «MagarenscTBo «Hauuonansuoe obpaszopanues. © 2025, YOY IO «MIHMO»
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BAPUAHT 16 73

Ha pucynxe usobpakén rpadur dyuruuu f(x)=pa®. \A v .
Hajigure 3Havyenue x, npu xoropom f(x) = 32. \ -
OrtgerT: . \
1 . . "
S
-
0| 1 x

HaiiauTe TOUKYy MakKCUMyMa QYHKIUK Y= —-%xﬁ +7x+15.

Otser: .

He 3a6ydome nepenecmu 6ce omeéems. 6 6rank omeemoé N 1 6 coomeemcmsauu
¢ uHcmpyKyuel no 6bLNOAHEHUI0 paGombt.

@ ITpoeepsme, umobsl kaxcdvili omeem 6GbLl 3aNUCAH 6 CMPOKe C HOMEPOM

coomeemcmeéyioujezo 3a0aHUA.

Yacts 2

Jna 3anucu peuwenuii u omeéemos Ha 3adanusn 13-19 ucnoavayime BJAAHK
OTBETOB N 2. 3anuwume crha4anra Homep 6binoansemozo 3adanusn (13, 14 uw m.ad.),
a 3amem noanoe 060croéannoe pewenue uw omeem. Omeemst 3anucvieaiime LEmKo
u pa3bopuueo.

a) Peuiute ypaBHeHUe (sz —15x+18)(sinx~sin(x—gj+0,25)=O.

. T
6) Halizure BCe KOPHHU DTOr0 YyPaBHEHUHA, IPUHAJIEIKAIAE OTPE3KY [—2—, Zn} .

Ha pébpax AB u A,C, npaBuibHO# Tpeyroabroit npusmbl ABCA,B,C; 0TMeTHIN COOTBETCTBEHHO
rouku T u K tax, yro AT : TB=1:2 n A K=KC,. Yepes Touku K u C napauieabHO
npsamoit TA, npoBeseHa NJIOCKOCTD Ol.

a) Jloka)kure, 4YTO TOUKA NMEPECEUYEeHUs MIOCKOCTH o ¢ peGpom AB genut sTo pebpo
B oTHoIleHnHu 2 : 1, cunradg or TOUKH A.
6) Haligure nuomans ceuennsa npusmbl ABCAB,C, n10CKOCTRIO Q, ecinu AB = 67, AA,=3.

Pemnre nepasencteo log, (x+5)* —4logy; (x+5)% >40.

© 2025. 000 «Hsparenscrso «Haunonanssoe obpasosanue», © 2025. YOV JITIO «MIIHMO»
Komuposauue, pacnpocTpaHEHHE H HCNOAbL3OBALME B KOMMEPUECKHX LeAAX 6ed MMCbMEHHOro paspemenna npasoobaafateseil ne Aonycraercs
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Er3. TUINOBLIE 39K3AMEHALMOHHLIE BAPWAHTbI

B arrycte 2027 roga AJunHaA niaHupyeT B3fATh KpeAuT B OaHkKe Ha 8 Jser. YciaoBus ero

BO3BpaTa TaAKOBBI:

— B aasape 2028, 2029, 2030 u 2031 rogos moar yseaumuuBaercs Ha 15 % oT cyMMbI foJra
HAa KOHel| IIPeAbIAYINEro rojaa;

— B auBape 2032, 2033, 2034 u 2035 roxos gonr yeeauuusaetrcs Ha 13 % oT cyMMBI JoJra
Ha KOHEL NPeALIAYIIEero roja;

— B Iepuol ¢ deBpass 00 MIOJb HEOOXOAMMO BBLIIJIATHATEL 4aCTh AOJIa;

— B aBryCTe KaXJIOro roja AedCTBUS KpeAHuTa HOJT JOJIKEH ObITh HA OJHY H TY JKe CYMMY
MeHbIlle JO0JIra Ha aBryCT IIPeALIAYIIEro roja;

— k aBrycry 2035 roga KpeguT AOJeH OBITH MOJHOCTBIO IOralleH.

Haiignre cymmy kpenura (B MJH py6ieit), ecnu ona Ha 1690 Teic. pyGaeii MeHbIIEe CYMMBI
O0IUX BBHIILJIAT IO KPEJUTY.

B rpanenuu KLMN c ocuoBanuamu KN n ML nposenun 6uccexTpucs! yriaos LKN u LMN,
KOTOpbIe nepecexauchk B Touke P, Yepesa Toury P napaJsuaenbHo upamoii KN mnposeau

IpAMYIO, KOTOpad nepecexJa ctopodsl LK 1 MN coorsercTBeHHO B TouKax A u B. IIpu atom
AB=KL.

a) Horaxkure, yro Tpanenus KLMN pasuoGeapeHHAad.
6) Haiigure cos ZLKN, ecin KP: PM=4:3, AP: PB=3:2.

Haitnure Bce 3HaYeHHNs @, IPHU KAKIOM M3 KOTOPBIX CHCTEMA YPABHEHHUI

2 2
(w_7) +(l£/_7|_;M+1) - 100,

y=ax+8

nMeeT POBHO ABA PA3JIMYHBIX DEIIEHH.

CpegHee reomMeTpuyeckoe k YHUCEN Py, Doy s Pj BBIUUCIAETCH 1O HOPMYIE X/ Py Do oo Di-

a) Moxer JM cpefHEe TeOMETPHUYECKOe TPEX pPasJUYHBIX IBY3HAYHBIX 4YuceJ OBITH
pasHo 367

6) HafimuTe HaMMeHbIIIee BO3MOXKHOE I€JI0e 3HaYeHNe CPEHEr0 reOMeTPUYECKOr0 YeThIPEX
Pa3JMYHBIX ABYSHAUYHLIX YHUCEJ.

B) Haiigure HanMeHbIIee BOSMOMKHOE 1[eI0€ 3HAYEHHE CPEeJHEro reoMeTPHYeCKOro IIeCcTH
Pa3JIMYHBIX ABY3HAYHBIX YHCEJ.

IIposepvme, umobvL Kaxdbiii omeem 6vin 3anucarn padom ¢ HOMEPOM COOMEEMCMEYIOULEZ0
3adanus.

© 2025. 000 «UsnareascTBo +Hauuonansnoe oSpasosanues. © 2025. YOV A0 «MIIHMO»
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BAPHUAHT 17

Yacts 1

Omeemom x 3adanuam 1-12 aensemca yenoe LUCAO UNU KOHEYHAA OECAMULHAR
0po6b. 3anuwume wucno 8 noie omeema 6 mexcme pabomst, 3amem neperecume
ezo0 6 BIAHK OTBETOB N: 1 cnpasa om HOmMepa COOMEemcmeayou,ezo 3adanus,
Hauyunas ¢ nepéol kremoukxu. Kaxdyro yudpy, snax «Munyc» u 3anamyio nuuwume
6 omdenvHOU KAenoike 8 coomeéenmcmaul ¢ npuéedénnvimu 6 6aanke obpasyanu.
Edunuyst uamepenuii nucame He HYMICHO.

B rpeyroabunxe ABC cpepHsaa auHuss DE mnapannenbHa C
cropoHe AB. Haianre miaomans rpeyronbaura ABC, eciy niaomaib
rpanenun ABED pasaa 36. D E

Orser: . A B

Iausi BekTOpH! @ (2; —5) u b (5; 7). Hafinure cKaaspHOE NPOU3BE/EHNE BEKTODPOR 0,6a
uldb.

Orser: .

IInomazns OJTHON MOBEPXHOCTH KOHYyca paBHa 66. IlapaieTbHO OCHOBaHHIO
KOHYyCAa TIPOBEZIEHO CeUeHue, JeJidinee BbIcOTY nonoxaM. Hagure niomans
[MOJIHOM IIOBEPXHOCTH OTCEYEHHOTO KOHyCA.

Orser: .

B c6bopuuke GuneroB mo maremaruke Bcero 60 Ouneros, B 9 U3 HUX BCTpPEYaeTcA BOIPOC
no teme «IIpousBopuasi». Haiigure BEepOSATHOCTH TOTO, YTO B CJIY4YailHO BBIOPAHHOM
HAa sK3aMeHe OujieTe IIKOJBHUKY He JOCTaHeTcs Bonpoc 1o teme «IIpomsBopHasa».

OTserT: .

B BepxueM amuKe cTosa JexuT 10 Genbix u 15 4épHBIX OJUHAKOBBIX O pasMepy KyOMKOB.
B mmxHeM amuke ctoaa JexuT 15 Gennix u 10 4épHBIX TaKMX JKe KyOuKOoB. AHS Hayran
B3s1JIa M3 BEPXHEro AlMKA ABa KyOuka, a Ona — aBa Kybura us HMKHero amuka. Ilocae
3T0r0 AHA TOJOMKUIA CBOM KyOMKM B HIKHHN samuk, a Oaa — B Bepxuuil. Haliaure
BEPOSITHOCTH TOrO, YTO B BePXHeM sALiuKe Io-nipexxHemy Oyaer 10 Genwx um 15 uépusIx
KyOHKOB.

OrseT: .

Haiizure KopeHb ypaBHeHHss Jx+b =8.

Orser: .

© 2025. 000 ¢MsnarenscTso «Hauuonanbuoe obpasosarues. © 2025, YOV JIIO «MIIHMO»
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Er3. TVIﬁOBbIE OK3AMEHAUMOHHLIE BAPUAHTDI

Haiinure 3HaueHUe BhIpaXKeHHUsA logg o5 64.

OTseT: .

Ha pucynke usobpaskén rpapux y=f(x) — npoussogHod (yHKDuH f(X), onpeseneéHHON
na untrepsanie (—3; 10). B kaxko# Touxe oTpeska [4; 9] byHKRUMS f(x) npuHEMaeT HauboabIilee
sHaueHue?

)

=Y

OTset: .

Ons  onpepenenuss oh¢QeKTUBHON  TeMIepaTypbl 3BE€3J] HCIOJb3YIOT 3aKOH
Cre(pana — Bosbimana, cOrjiacHo KOTOPOMY P=cST*, rgze P — MOLIHOCTH UBJIYYEHHUA

a3pesanl (B BaTTax), o =5,7 1078 — TIOCTOSIHHAS, S — IJIOLIAaJb IOBEPXHOCTH 3Be3/ bl

M2 _R4

(B KBagpaTHBIX MeTpax), a T — remneparypa (B KenbBHHAaXx). M3BecTHO, YTO ILIOMIAAL
. 1 ..

IIOBEPXHOCTU HEKOTOPOI 3Be3Jbl paBHa @-1020 M2, a MOIIHOCTL eé M3Jy4YeHHUs paBHA

1,824 - 1026 Br. HaiiauTe TeMImepaTypy 5TOH 3Be3bl B KeJLBUHAX.

OTBerT: .

HBa Benocunegucra OJHOBPEMEHHO OTIPABHJANCE B 88-KmiomMeTporsli npober. IlepBrlit
exaJl cO CKOPOCTHIO Ha 3 KM/4 GoJblle, YeM CKOPOCTb BTOPOTO, ¥ HPUOBINT K (GUHUIITY Ha
3 uyaca paupinne Broporo. HaliiuTe cKOpOCTh BEJOCHIIeAHUCTA, IPHUIIEAINEro K (DUHUITY
nepebiM. OTBeT gaidiTe B KM/U.

OrgerT: .

© 2025. Q00 «Hanarenscrso «Haunonannuoe ofpasonanues. © 2025. YOY OII0 «MLIHMO»
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BAPUAHT 17 77

11 Ha pucynke usobpaskeHnl rpaduxku QyHKIUN gAY |
k -~
f(x)=— u g(x)=ax+b, KOTOpHIE MEpPECEeKAIOTCsA ~ U
x ~JA
B Touykax A m B. Haliaure abcruccy Touxku B. N
/ I
Orser: . = 1
—
o 1 | | [ o=
/'

3
Haitnure Haubonblllee 3HaYeHUe PYHKIMH ¥ = 3cosx + 8x — b Ha orpeske {_?n; O} .

OrserT:

[

He 3a6ydvme nepenecmu éce omeéemsi 6 branx omeemos N 1 6 coomeemcmeuu
¢ uHcmpyxKyuel no 6utnOnHeHUI0 pabomot.

@ IIposepeme, umobuvl kaxdvli omeéem Ovll 3anucan é cmpoke ¢ HOMEPOM

coomeemcmeyiouyezo 3a0anuAa.

Yactp 2

Ana sanucu pewenuii uw omeemos na 3adanun 13—-19 ucnonwvsyime BIAHK
OTBETOB N 2. 3anuwume cHawara Homep 8vinoanaemozo 3adanusn (13, 14 u m.a.),
a aamem noinoe 060cHO6aHHOe peluenue u omeem. Omeemast 3anucsviéaiime LEMKO
u pa3bopuuéo.

a) Pemure ypapHeHne 62*7142.25%95=16.30%!.

6) Haiiqure BCe KOPHM 3TOr0 YPaBHEHUSA, NIPUHAAJEIKAIIIUE OTPE3KY [0,5; 4] .

OcHoOBaHMEM UYeThIpEXyroabHoi nupamugsl SABCD sBasgerca kBagpar ABCD, pe6po SA
NMepHeHIUKYISPHO IJIOCKOCTH ocHoBaHUA. Yepes cepeaunsl pédep BC u CD napanjienabHo
npamoit SC npoBefigHa IJIOCKOCTH .

a) oxkaskuTre, UTO TOYKA IlepecedeHUs IJIOCKOCTH o ¢ pebpom AS gmenur arto pebpo
B oTHOIIeHuM 1 : 3, cuuTas OT BepIUUHEI S.
6) Haiigure miowmaas cedenus nupamuzsl SABCD miaockocTsio o, ectu AB=4, AS = 3V2.

Pewmnte HepaBeHCTBO logs (?—zx )—logs (?x +2) >0.
log5 x° +2log; x* +4

© 2025. 000 «Usgareascrso ¢Hannonaasnoe obpasopanues. © 2025, 4YOY ATIO «MITHMO»
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Er9. TMNOBLIE 3K3AMEHALUMOHHLIE BAPWAHTHI

B nrone 2028 roaa Oxabra miaHupyer B3sTh KpeguT B Ganxke N Ha 4 roga B pasMmepe

®

3,6 maH pybieil. YCIOBUSA ero BO3BPATA TAKOBLI:

— B steBape 2029 u 2030 rogzor moar yBeaHunBaeTcA Ha r % OT CYMMEL JoJr'a Ha KOHEIl
NPeALIAYINETo Iroaa;

— B aaBape 2031 n 2032 romoB moar yBenumuuBaerca Ha 18 % oT cyMMBI JoOJra Ha KOHeIL[

MpeALIAYIIeTO roaa;

B IIepuoj ¢ heBpajs N0 UIOHb KAXKA0T0 roja AedcTBuA KpeauTa HeoOXOAMMO BEIILJIATUTL

YacTh HOJra; :

— B HIOJIE KaXXJOro roAa JOJr AOJKeH ObITh Ha OXHY M TY K€ BeJUUYMHY MEHbIIe HOJIra
Ha UIOAb IPEeIBIAYIIEero rojaa;

— K uoaw 2032 roga KpeauT NOJKeH GLITH MOJHOCTHIO MOralieH.

Ourere IPeAJIOKUIN B3ATH KpeAUT B GaHKe G HA TAKUX YKe YCJIOBUAX, HO TOJBLKO B IepBbIe
JBa roxa jgoJur Oynmer yBeawuyuBartbcsa Ha 18 %, a B mocsenymomue gsa roza — Ha r %.
Ha#inure r, eciiu obmas cymMma BBIIIAT 110 KpeauTy B 6aHke G GoabIne CyMMBI BBIIIJIAT
B Oanxe N ma 162 Te1c, py0Gareil.

Ha cropone BC pom6a ABCD ormerunu Touky E rak, uro BE : EC =1 : 4. Yepes Touxy E
neprneHAUKyAApHo BC nposenn npsamyio, KoTopas nepecexaer auaronanu BD u AC B Toukax
R u M coorBercrBenHo, ipu 3toMm BR: RD=1:3.

a) oxasxkure, yro Touxka M menut orpe3ok AC B orHomenuu 2 : 1, cuurast ot Bepmussl C.
6) Haiigure nepumerp pom6a ABCD, eciu MR=2V3.

Haiinure Bce 3HAUEHMS @, NP KAXKJAOM M3 KOTOPBLIX ypaBHEHHUe

V8-2x-x* +2+a=alx|

nMeeT poOBHO OOJHMH KOpEeHb.

Janpl 1Ba Habopa Yuces: B IepBOM Habope Kaxjaoe uucjo paBHo 150, a Bo BTOpOM Kakgoe
uucyao pasHo 50. Cpennee apudmeTryecKoe Bcex YMCeN ABYX HaGOpPOB paBHO 78.

a) Kaxoe uncio nepBoro Habopa yMeHBIININ HA HATYPaJIbHOE Yueao nn. MoxeT JIu cpefHee
apudmMeTHYeCcKoe BCeX yUcea ABYX HaOoOpos OwITh paBHO 717

0) Kaxpgoe ynciao nepporo Habopa YMeHbIIMIM Ha HATYPAJbHOE YUCIO m. MoKeT JIU cpefHee
apHdMeTUYeCKOe BCeX UHCeJs ABYX HabopoB ObITH paBHO 70?

B) Kasxnoe uucno omHoro Habopa yBeJIWYMJAM HA HATYPAJbHOE UYUCIO E, OJHOBPEMEHHO
YMeHBIINB Ha k KamJoe 9HCJIO APYyroro Habopa, Ipy YCJIOBUH, UYTO BCE UMCJIA OCTAJIUCH
NOJIOXUTebHBIMU. Kakne 1iesible 3HAYEHUS MOJKET IPUHMMATD CpefiHee apupMeTHUYeCKoe
BCeX Yuces ABYX HabGopos?

IIposepvme, wmobvL kaxcdvii omeem 6bL1 3anUCAr pAGOM C HOMEPOM COOMBEMCEYIOULEZ0
3adanusa.

© 2025. 000 «Msparenscrso «Hauuonansnoe o6pasopanues, © 2025, YOV IO «MIITHMO»

KO]’IHDOB&HHE, PACIIPOCTPAHEHHE H MCNONBL3IOBAHLE B KOMMEDYECKHUX Le 18X 6e3 MUCbMEHRHOro paspelreHnsa npanooﬁnannreneﬁ He JOonyCKaeTcs
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BAPHAHT 18

Yacrs 1

Omeemom k 3adanusm 1-12 aensemca yenoe wLuciLo ULU KOHELHAA OecAmULHaAR
0po6b. 3anuwume “YUCLO 6 NONe omeéema 6 mexKcme pabomel, 3amem nepexnecume
e20 6 BJIAHK OTBETOB N: 1 cnpaéa om nomepa coomeemcmaeynou,ezo 3adanus,
Havwunas ¢ nepeoi knemouku. Kasxcdyro yudpy, sHax «MUnyc» u 3anamyio nuuiume
6 omdenvHoOU Knemouke 6 COOMEEMCMEUl ¢ NPUEEedéHHbIMU 68 branKke obpa3yamu.
Edunuybl usmepenuil nucamv He HY*HHO.

B napannenorpamme ABCD Touka E — cepefuHa cTOpoHsl AD. B C
Haitgure nnomazns napaaiaenorpamma ABCD, ecan miuolmags
Tpanenun BCDE pasna 72.

OTtBeTt: .

A ' E ' D

Ians! BeKTOPHL @ (2,2; —4) u b (-1,25; —1). Hafigure cxaaapHoe NpousBeleHe BEKTOPOB
8a m4b.

OrserT: .

Ilnomane ocHoBaHus Kouyca paBHa 56. Ilimockocrs, mapanjenbHasd
ILJIOCKOCTH OCHOBAHUA KOHYCa, HEJUT ero BBICOTY HA OTPEe3KM AJIHMHOH
4 u 12, cunTasa or BepwinHB. HalizuTe momags ceueHUs KOHYCa 3TOH
MJIOCKOCTHIO.

OTBert: .

B cbopuuke dureros mo gusnke scero 40 6mietos, B 6 13 HUX BCTpeyaeTesd BOIIPOC 10 TeMe
«Onruka». Haligure BepOATHOCTHL TOro, YTO B CJAYYA¥HO BHIOPAHHOM Ha 3K3amMeHe Oujere
IIKOJLHUKY NOCTaHEeTCA BOIpoC o teMe «OnTukas.

Orser: .

B BepxHeM siuKe cToja geyxuT 10 6enblx 1 15 4épHBIX OAWMHAKOBBIX IO PasMepy KyOUKOB.
B mroxueM amuke crosia JexnT 15 6enplx u 10 yépHBIX TAaKUX JKe KyOuKoB. Bausa mayrapg
B35JI M3 BePXHEro AMIMKA ABa Kyouka, a Tonsa — zea Kybuka m3 HMKHero aiuka. Ilocie
aroro Bamsa IOJIOXKUJ CBOM KYyOMKM B HMIKHUHA AmmMK, a Touas — B BepxHuii. Haiinure
BEPOSITHOCTH TOTO, YTO B BEPXHEM AlIUKe cTago 11 O6ennlx u 14 y€pHbIX KYOHUKOB.

OTBerT: .

Haiinute kopeHb ypaBHeHuA ¥Y2—x =16.

OTBerT: .

© 2025. 000 «HUagareascreo «Haunonanwuoe obpasosanues. © 2025, YOY A0 «sMIJTHMO»

Konnpopanue, pacnpoCTPAHCHHE M UCTIONbLIOBAHME B KOMMEPUECKHUX Hensix 6e3 NUCLMEHHOro paspelnedua npasoobnajateneil He yonyckaercs
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Er3. TMNOBLIE 3K3AMEHAUWOHHLIE BAPUAHTDI

Haiinure sHadeHMe BHIpaXkeHUs 6259853,

Orser: .

Ha pucynke usobpakén rpadpur y = f'(x) — npoussommoit dyHxuum f(x), onpemeséHHON

Ha uaTepBaJe (—2; 11). B Kakoil Touke OTpe3Ka [—1; ‘5] byurnun f(x) nprHEMAaeT HaUMeHbIIEE
3HavYenue?

Y
——
—y=f'"(x)
] AN
JANVA
3 o] 1 11 "%
NN
teie]
—‘4."* s

OrBeT: .

HOnsi  onpenenenusa as(p@GeKTUBHON TeMIepaTyphl 3BE3J HCHOJB3YIOT 3aKO0H
Creana — Bonbimana, cormacao kotopomy P =0ST*, rme P — MOIIHOCTL MBIYUeHUS

3Be3b! (B BATTAX), G = 5,7-10~8 — IMOCTOSIHHAsA, S — IJIOIIAAb MTOBEPXHOCTH 3BE3/b]

T
M2 'R4
(B kBampaTHBIX MeTpax), a T — TeMmmeparypa (B KeanBuHax). M3BecTHO, 4TO miomianb

. 1 .
MMOBEPXHOCTU HEKOTOPOoiH 3Be3Jbl paBHA —125-1020 M2, a MOIIHOCTH eé W3JIYyUeHUd
panna 4,56 - 1026 Br. Haiigure TeMIIEPATyPy 9TOH 3Be3Abl B KEJbBUHAX.

Orser: .

HABa sesocunegucTa 0fHOBPEMEHHO OTIPaBUAUCH B 110-kumomerposerii npober. IlepBolit
exaJl Co CKOPOCThIO, Ha 1 KM/4 60Jbllle, YeM CKOPOCTH BTOPOrO, M NPHMOBLI K (DUHUIILY HA
1 uac pansme BToporo. Haiizmre ckopocThs BesocuIeAmucTa, NPUINEANIEro K (DHHUILY
BropbIM. OTBeT AaiiTe B KM/Y.

OTzner: .

© 2025. 000 «Manarenncreo «Haunonansuoe obpagopanues. © 2025. YOV A0 «MITHMO»

KOHM])OB&HHG, pacnpocTpaHei e 1 HCIONL30OBAHHE B KOMMEpPUeCKHUX LeNAX 6e3 NMHCLMeHHOro paspemenua npapoobnanareneil He AOIYCKaeTcs




BAPWAHT 18 81

Ha pucynxe wusobpasxeHsl rpadurn QyHKIHII Iu A y
f (.x) =-§ n g(x) =ax + b, KOTOpPHIE nepeéeKaIOTcx Il |
B Toukax A u B. Haiigure abcuuccy Touxu B. j}/
Orser: . . 1

Ty

/
[01
/

N\

Hajingure touky muHUMyMa yaxmuu y = (1 — 2x)cosx + 2sinx + 10, npuHaAIeKANIYIO

s
IIPOMEKYTKY [O; EJ .

OTser: .

He 3a6ydvme nepenecmu éce omeemuvt 6 6nank omeemoe N 1 6 coomeememeuu
¢ uHcmpyryueld no 66inOLHEHUI0 pabomut.

@ ITpoeepvme, umobov. KaxOvid omeem Obill 3ANUCAH 6 CMPOKE C HOMEPOM

coomeemcmeyou,ezo 3a0aHu.

Yacts 2

Ana sanucu pewenuil u omeemoé Ha 3adanus 13-19 ucnonesyiime BJIAHK
OTBETOB N 2. 3anuwiume crawaia Homep binonnsemozo 3adaenusn (13, 14 u m.a.),
a 3amem noanoe o60cnoéannoe peurenue u omeem. Omeemol 3anucvieaime HEMKO
u pa3bopuuéo.

a) Pemmre ypaBuenue 25%%%+1,2.24%*1 =140.20%7",

6) HalijuTe Bce KOPHHU 9TOr0 ypaBHEHUA, NPUHAAJIEKALLNE OTPE3KY [—2, 5; —0,5] .

OcHOBaHHEM UYeTHIPEXYroabHOM nupamuasl SABCD saBuasercsa xBagpar ABCD, pebpo SA
HepPIeHJUKYIAPHO MJIOCKOCTY OCHOBaHMA ¥ paBHO 6. Ha pebpe SA ormeuena Toura K
rakast, 4yto KS = 1,5. Hepes Toury K u cepenunbt pédbep BC u CD npoBefeHa IJIOCKOCTE O.

a) Joxasxure, 4TO ILIOCKOCTH O mapaJjienbHa npamoil CS.
6) Hakaure momans ceuenus nupamugsl SABCD nOCKOCTBIO O, €CIH AB=4J2.

Peminte HepaBeHCTBO logs ( 32_ 22x) — log54( x+2) >0.
logs x° +logy x™ +1

© 2025, 000 sHUsgarenncreo ¢HaunonansHoe obpagosanues. © 2025. IOV AMNO «MUIHMOs
Komuposaliue, PACIPOCTPAHEHUE H HCTOAbIOBUHME B KOMMEDUECKHMX UeNAX 6e3 MUCHMEHHOrO paspelenua npapoodiaiareneil He fonyCcKaeTes
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Er2. TMNOBbLIE 3K3AMEHALWOHHBIE BAPVAHTL!

B uiome 2028 roxa Erop niaHupyer B3ATb KpeauT B baHke N Ha 4 roga B pasmepe

5 MaH pyOneill. YcCJOBHUA €ro BO3BpaTa TAKOBLI:

— B aHBape 2029 n 2030 roxoB poar ysennumBaerTca Ha 14 % orT cyMMEBI JoJra HA KOHEI
NpeAbIAYIIEro roaa;

— B aupape 2031 u 2032 roxos moAT yBeJqMYMBaeTCa Ha r % OT CYMMBI [OJIT'a HAa KOHEI
NpPeALIAYIIEero I'ofa;

— B n1epuoj ¢ d)eBpaJIsd 10 UIOHL KaXKAOTO I'oja ReHCTBUA KPeAUTa HeoOX0AuMO BHILIATHTE
YacTh H0Jra;

— B WIOJIe KaXKJOTO ToAa NOJT OOJieH ObITh HAa OLHY M TY K€ BeJUUYHWHY MEHbIIe J0Jra

HAa UIOJDb IPEeAbIAVIIEro roja; .

K uoano 2032 roga KpeguT AOJMKeH ObITh IIOJHOCTHIO IOTAIIeH.

Eropy npemyoxuinu B3ATh KpeAuT B 6aHKe G HA TAKHX JKe YCJIOBUAX, HO TOJHKO B IiEPBLIE
ABa ropa moar OyleT yBeJMYMBATBCA Ha r %, a B mocjemyiouiue aAsa roga — Ha 14 %.
Hatimure r, ecnu obimas cyMma BBIIJIAT OO KpeauTy B Ganke G MeHbIIE CYMMBbI BBHIILIAT
B 6anke N Ha 175 TbhIC. pyOaeii.

Ha cropone BC pomba ABCD ormeruyan Touky E Tak, uro BE : EC=1: 3. Yepes Toury E
nepneHJuKyaspHo BC nposenn npaAMyI0, KOTopas nepecexaet guarodanu BD u AC B Toukax
R u M cooTBeTcTBeHHO, npu 3toMm BR: RD=1:2.

a) oxaxnre, uro Touka M nenut orpe3ok AC B orHouleHuu 3 : 2, cuuTad oT Bepuuusl C,
0) Hafigwrre nepumerp pomba ABCD, ecaiu MR =+/15.

HaiiguTe Bce 3HAYEHUA @, IPU KAXKJ0M M3 KOTOPBLIX YPABHEHUE

V3x+18-x* —2a=a|x|+1

UMeeT POBHO ONHH KOPEHb.

Hanpl 1Ba Habopa 4ucesJ: B NepBoM Habope KasKJAoe YucJao paBHO 175, a BO BTOPOM Kaskgoe
yuciyo paBHO 80. Cpexnee apudmeTnyeckoe Bcex yuces ABYX HaGopoB pasHo 145.

a) Kaxpoe uncio nepsoro Habopa yMEHbBIIUIN HA HATYPAJLHOE YUCI0 7. MoxeT Ju cpefHee
apupmMeTHUecKoe BCeX YUCEJ ABYX HaOOpOB ObIThH paBHO 1327

0) Kaxpmoe uncyio nepBoro Habopa yMeHbIINIINX HA HATYpaJbHOE YUCi0 m. MoxeT Ju cpefHee
apu@MeTHYECKOe BCeX YHuces JBYX HaOOpoB ObITH pasHo 1357

B) Kasaoe uwncao ognoro Habopa yBeJIMUYMJIM HA HATYDPaJbHOE UHCJIO K, OJHOBPEMEHHO
YMEHBIIUB Ha kB KaKJoe YUCJ0 Apyroro Habopa, IpHW YCIOBHH, YTO BCE UHCJIA OCTAJUCH
noJoKUTeNbHBIMU. Kakue nesble 3HaUeHNA MOXKET IPUHUMATH cpefHee apupMeTHUYECKOe
BCEX YHCeJ ABYX HAGOpOB?

IIposepvme, umo6or kascdviil omeem 6viL 3anucan padom ¢ HOMEPOM COOMEEMCMEYIOULE20
3adanusa.

© 2025. 000 «HManareancTBo «Hannonaapioe obpazosannes. © 2025, YOY IO «MITHMO»

Kounposanue, pacupocTpaueHye M UCHONL30BAHME B KOMMEDUECKNX UEAiX 603 MHCHMEHHOrO paspemeHus upaBoobiajgareneil ue gonycraercs



BAPUAHT 19

Yacrts 1

Omeemom x 3adanuam 1-12 aensemcs yenoe 4UCLO UAU KOHEUYHAA OeCAMULHAA
0po6s. 3anuuiume Lucno 6 none omeema 6 mexcme pabomot, 3amem nepenecume
e20 6 BIAHK OTBETOB N 1 cnpaséa om nomepa coomeemcmeyou,ezo 3a0anus,
HawuHas ¢ nepeoi xaemouxu. Kaxcdyio yudpy, snax «munyc» u 3anamyr nuwume
6 omdenvroOU Kiemouke 6 cOOmeemcmeun ¢ npueedénnovimu 6 6ranke obpasyamu.
Edunuyst uamepenuil nucamov He HYICHO.

OcHoBauusa Tpamenuu paBHbl 29 u 44. Haitgute oTpesox,

COeJMHAIONINI CepeUHbl JuaroHajeil Tpanemun.

Orser: .
Y

Ha xoopaumHaTHOI IIJIOCKOCTH H300parKeHbI
BEeKTOpPLI @ U b, KOOPAUHATHI 9TUX BEKTOPOB — —
meanie uucaa. Haigmre cosa, rge o — yroJ (5
MeXKAY BEKTOpaMu a 4 b . TN )

| Al
OrserT: . o

N 0] 1 x
a [
N _
T

IunuHAp ¥ KOHYC UMEIOT 00II1e OCHOBaHME U BBICOTY. BpicoTa uuaunapa 0
paBHa paanycy ocHoBaHus. Ilmomass 60KOBON IIOBEPXHOCTH IUJIHHAPA a
paBHa 6~2 . Haliaure miomaabr GOKOBOM [IOBEPXHOCTH KOHYyCa.

OTseT: .

HayuHaa KoH(epeHNUA IposoaguTcs B 5 queii. Beero sanymasupoBaHo 75 JOKIaL0B: IlepBbie
rpu AHsA 1m0 11 1oKJIan0B, OCTAJIbHbIE PACIPEe/ieHbl IOPOBHY MEXKAY UYETBEPTHIM U IATHIM
nHamMu. Ha xoHQepeHIMM miaHupyercsa nokJan mpodeccopa M. Ilopazox mokaazos
omnpezensaercs wxepebpésroii. Kakosa BepOATHOCTS TOTO, UTO AOKJIAL npodeccopa M. oxkamxercs
3aIJIAHMPOBAHHBIM HA MOCJEIHMU NeHb KoHpepeHuuun?

OTgeT: .

Bansa 6pocus urpadbHblil KYOUK, U y HEro Bbinasno 6ospiie 2 oukoB. Ileta 6pocus UrpaiabHbli
KYOUK, ¥ Y Hero Bbinajo Menbuie 6 ouxos. Halinure BeposaTHOCTh TOTO, uTO y IleTn Boinasno
ouKoOB GoJibllie, yeM yV Bauu.

OrBeT: .

© 2025. 000 «Mspareascrso sHanuonansuoe odpaszoBannes. © 2025, OV AIIO «MITHMOs

KOHHPOB&HHG, pacupoCTPpaEeHHE N UCNOJb3OBARNE B KOMMEPHCCKMX NEJIAX 6e3 NHMCHMEHHOFO paspelueHn s upanooﬁ.naua'reneii He Jonycraercst
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Er3. TMNOBLIE OK3AMEHALIMOHHBLIE BAPUAHTD!

[ 6]

Penmure ypaBaenue v3-2x =2x + 3. Ecin ypaBuenue nmeer 60JIbIe OTHOIO KOPHA, B OTBETE
3aMUINTe MEHBIINHA U3 KOpHEeM.

OrBerT: .

)

Hafinure sHaueHMe BhIpaKeHUd 3
10

Orser: .

MarepnasbHasd TOYKA ABUKETCS NPAMOJHUHENHO IO 3aKOHY
x() =%+ 7t + 13,

rje X — paccTOAHME OT TOUKM OTCUETA B MeTpax, { — BpPeMs B CEKVHIAX, UpOLIeHilee
C Havaja ABMUKEHUA. B Kakod MOMEHT BpeMeHU (B C€KYHAAX) €€ CKOpPOCTh Oblaa paBHA
25 m/c?

OTserT: .

HaTuynK CKOHCTPYMPOBAH TaKUM 06pa3oM, YTO €ro aHTeHHA JIOBUT PaJHOCHUTHAJ, KOTOPAII
3aTem npeobpasyeTcd B 3JEeKTPUYECKUI CUTHAJ, UBMEHAOIINKCA CO BpEMEHeM I10 3aKOHY
U=Uycos(wt + ¢), Tae t — Bpema B ceKyHAax, ammiuryga U, =2 B, uacrora o = 120°/c,
(dasa ¢ = -45°. laTyuk HaCTpOeH TaK, YTO, €CJM HANpPsKeHWe B HEM He Huxe uem 1 B,
saropaetrcd JaMmodka., Kakyio uvacTe BpeMeHHM (B NPOLEHTAaX) HA IPOTSAMKEHHM I1ePBOHU
CeKyHJBI II0CJIe Hadaja paloThl JJaMOouka GyjaeT roperb?

OTrgerT: .

HNnmeerca asa cocyza. Ilepsslit cogepskur 60 kr, a Bropoit — 20 KI' pacTBOpa KUCJOTHI
pasnauuyHO# KoHNeHTpanuu. Eciau aTm pacTBopsl cmewaTh, TO INOJYYHUTCA PACTBOP,
cogepxamuit 76 % xwucaorel. Ecau ke cMemaTh paBHBIE MacChl 3THX PacTBOPOB,
TO IOJYYHUTCA PacTBOD, coAepkainuit 82 % xucaoTsl. CKOMBKO KUJIOTPAMMOB KHMCJIOTEI
COJEPKUTCA B NIePBOM cocye?

Orger: .

Y
Ha pucyake wusobpamensl rpaduru QyHKIHAN :
flxy=ax?+bx+c u gx)=-2x2+ 4x + 3, KoTopsIE n
nepecexatorca B Toukax A(0;3) um B(xs y,). 3#
Haitnure yp. I

e——

L]

g .
I w

OrBer: . IO w

© 2025. 000 «Hsgarenscrso «Hauuoranbioe obpasosaumes. © 2025, YOY OITI0 «MILTHMO»

KOHHDOBSHHE, pacnpocTpanciiie 1 HCNOJbL30BaAHYEe B KOMMEDPUECKHUX LeTax 6e3 MCLMeHHOro paspereHu A npanooGnana’reueﬁ He J0NyCKaeTcs




BAPWAHT 19

85

6

1 7
HaiiguTe HauMeHbllee 3HaUeHne PyHKIUHA ¥ = 2x2 — 5x + Inx — 3 Ha oTpeske [—; —6} .

®

OTseT: .

He 3a6ydvme nepenecmu éce omeéembvt 6 6aank omeemoe N 1 6 coomeemcmeuu
¢ uHCcmpyKyuel no 6bLNOAHERUIO PAOOMbL.

IIposepvme, wmobs. kaxncowviii omeem 6bii 3aANUCAH 6 CMPOKE C HOMEPOM
coomeemcmeyruLezo 3a0anu.

Yacts 2

Ana 3anucu pewenull u omeemos na 3adanus 13—19 ucnonsayime BIAAHK
OTBETOB N 2. 3anuwume crhaxana Homep ébinoansemozo 3adanusn (13, 14 u m.ad.),
a 3amem noanoe o6ocroséarnoe pewenue u omeem. Omeemut 3anucviéaiime LEmro
u pasbopiueo.

a) Pemmmre ypasrenue 4logj(sinx)-38logys(sin®x)+2=0.

. T
6) Haitaute BCe KOPHU STOr0 YPaBHEHHUS, IIPUHAAJIEKAINE OTPE3KY [—?; —Zn] .

OcHoBanueM 4YeThIpEXyroipHoil npusmel ABCDA,B,C,D, saBnderca NpAMOYroJbHas
tpaneunus ABCD, B koropoit £ BAD =90°, a ocuoBa"usi AB u CD coOTBETCTBEHHO PAaBHBI
cub.

a) Jokakure, uT0 ecau ¢ =4b, To 0O6BEMBI MHOIOIPAHHUKOB, HA KOTOPbIE IPU3MY
ABCDA,B,C,D, aenut niockocts CDA,;, orHOCATCA Kak 3 : 2.

6) O6bémur muororpanuuxkos DA, D,CB,C, u ADA,BCB,, na xoropsle npusmy ABCDA,B,C,D,
aenut miaockocth CDA,, coorBercrBeHHO paBHBl 30 m 20. Haiipure BnICOTY IpU3MBI
ABCDA,B,C,D,, eciu CD=5, a AD=4.

2_
Pemure uHepaBescTo 6% o1H.53% <1,

B cenrabpe 2027 roga Muxamsa niaHupyeT B3ATH KpeJUT B OaHKe Ha 6 Jer B pasmepe
1500 toic. pybaeii. YcaoBusa ero BO3BpaTa TAKOBbI:

— B aBape 2028, 2029 u 2030 rojoB 0T yBeIUYNBaeTCA Ha I Yo OT CyMMBbI JOJITa Ha KOHel,
IpeabIAYINero rojia;

— B guBape 2031, 2032 u 2033 roxos poar yseamumsaerca Ha (r + 3) % oT cyMMBI Josra

HAa KOHeIl IPeALIAVIIEro roja;

B mepuoi ¢ GeBpaida Mo aBrycT HeOOXOAUMO BBINJIATHUTE YACTh JOJra;

B ceHTAOPE KaxJoro roja AefcTBNs KPEAUTA JOJT JOJIKeH ObITh HA OJHY U TY e CyMMY

MeHbIIIe JOJII'a Ha CeHTAOPh NpeabIAyIIero rojaa;

~ K ceuradpro 2033 roga KpeaAuT JOJIKeH OLITH NOJHOCTHIO MOralleH.

Haiigure r, ecau obmiasa cyMMa BEIIJIAT 11O KPeAUTY AOJKHA cocTaBUTL 2175 ThICc. pybuieit.

© 2025. 000 «HM3narenncrso «Hanuonannsoe o6pazosanues. © 2025, HOY OIIO0 «MITHMO»

Konuposanye, pacmpocTpaneHie M UCHONb3OBaHHe B KOMMEDPYECKMX LEaAX Ged MHCHMCHHOIO PA3PEIleHHs IpaBoobranarTeneii He fonycraeres
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Er3. TMNOBLIE 3K3AMEHALWOHHBIE BAPWAHTDI

B pasnobenpennoit Tpanenuu ABCD Gokosas cropoHa AB paBHa a, a ocHoBanue AD =¢
Gonpuie ocHoBaHUA BC = b. IlocTpoeHa OKPYKHOCTB, Kacalonjasica cTopor AB, CD u AD.

a) [lokasxute, 4To ecau b + ¢ >2a, TO OKPYIKHOCTH IIepeceraeT cropony BC B IBYX TOUKAX.
6) Haiigure nauny Toi yactu orpeska BC, KOTOpas HAXOJUTCA BHYTPH OKPYKHOCTH, €CJIU
c=12, =10, a=8.

Haiaure Bce 3HaYeHMS a, IPH KaXK/JOM U3 KOTODEIX YpAaBHEHUe

V15-2x-x* =3a|x|+a-3ax—x

nmeeT POBHO OJUMH KOPEHb.

Hano gerbipéxsnaunoe uuciao abed, rue a, b, ¢ u d — COOTBETCTBEHHO IU(PHI Pa3PALOB
TBICAY, COTEH, JECATKOB M eQMHUL, npuuéMm a = 0.

a) Moyxer siu npousBejenue a - b - ¢ d 6v1Ts Gonbime cymmel a + b + ¢ +d B 3 pasa?

6) Uudpsr a, b, ¢ u d monapHo pasamunbl. CKOJILKO CYILECTBYeT PA3IUUHBIX umuces abed
TakKux, uroab:c-d<a-+b+c+d?

B) MspecTHO, uTOo @ b c-d=k(@a+b+c+d), rne B — nsysHaunoe uucio. Ilpu Kakom
HauMeHbIIeM 3HaueHuu abcd uucio k 6yzer HauGoabimum?

IIposepome, wmobvL Kascdovil omeem 6bial 3anUCAH PATOM C HOMEPOM COOMEEMCMEYIOULE20
3adanus.

© 2025. 000 «HManarensbctBo sHanmnonanbuoe ofpasopannes. © 2025, YOY IO «MIITHMO»

KO!’IMDOB&HHG, PacnpocTpaHeHe ¥ HUCIIOJAb30OBAHHE B KOMMEPUECCKHUX LEIAX 6e3 nHCbMEHHOTO paspemeHuda npauooGnaAa’reneﬁ HE JOIIYCKAeTCa




B paBHOGeZpDEeHHOH Tpalenuy AUATOHAIHM NEePHeHAUKYJISAPHEL.

BAPHAHT 20

Yacrts 1

Omeemom K 3adanusm I1-12 aensemca yenoe 4UCLO UAU KOHEUHAA 0eCAMUUHAR
0po6b. 3anuwume wucno 6 none omeema 6 mexcme pabomovt, 3amem nepenecume
e20 6 BJAHK OTBETOB N: 1 cnpaséa om nomepa coomeemcmeyrouezo 3adanus,
HawuHasn ¢ nepeol knemouku. Kaxncdyio yudpy, snax «munyc» u 3anamyio nuwume
6 omdenvrOU K1emouKe é coomeemcmaeul ¢ npueedénnvimu 6 6ranxe obpazyanu.
Edunuuybt uamepenuii nucamv ne HYHCHO.

BricoTa Tpameuuu paBHa 48. Haiigure eé cpeJHIOI0 JUHUIO.

OrseT: .

-
YA
Ha xoopgumatHOii miocKocTu H300paKkeHbI : 1 } } R
BEKTOPHI @ U b, KOOPAUHATHI 3TUX BEKTOPOB — \ T
neJsible yuciaa. Hafigure KOCHHYC yrja Mexay R \ B
BeKTOpaMu @ u b . il a
OTger: . o~ b \ -
I o[ 1 TN - x
B \ i
- oy R
- = - \\

Iuausap ¥ KoHyC nMeloT o6LIre OCHOBaHMe ¥ BBICOTY. BricoTa nuaunipa “
pasHa paauycy ocHoBaHud. Iliomans 60KOBOI IOBEPXHOCTH KOHYyCa £
paBHa 12v2 . Haiiaure nouiagb 60KOBOM MOBEPXHOCTH LHMIMHADA.

OrseT: .

Kouxypc ucnonuaureneit npopoauTcs B 4 ausa. Beero 3aaBiieHo 25 BBICTYIJIEHUM: IO OZHOMY
OT Ka’sKJAOM cTpaHbl, y4yacTByoueil B xkoHKypce. Ucnonuurens u3 Poccum yuacrsyer
B KOHKypce. B mepBblil fensb 3aniaanupopano 13 BBICTYIJIEHUH, OCTaJbHbBIE PacIpeleseHb]
MIOPOBHY MEXAY ocTaBIImMucs Ausamu. ITopsaoK BeICTYILIEHUH onpenenaeTcs epeObEeBKOM.
KaxoBa BEPOATHOCTB, YTO BBICTYILJIEHHE MCIIOJHUTENS U3 PoccuM COCTOUTCSI B IOCHENHUM
IeHb KOHKypca?

Orser: .

© 2025. 000 «Hagatenncrso ¢HanuonaapHoe obpasopauues, © 2025, YOV ATIO «MITHMO»

Konupopanue, pacnpocTpaHeHHe H HCHOJAB30BANME B KOMMEPUeCKUX enax (e3 i1MCchMEHHOro paspelleHus npapoobaajaresnell He JonyckaeTcs
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Er3. TMNOBbIE DK3AMEHALMOHHbLIE BAPUAHTHI

Baus 6pocus UrpanbHBIM KYOMK, U Y HEro BLINAJo Ooubiie 2 oukoB. ITers: 6pocus nrpaabHbIii
KyOUK, ¥ ¥ HeTO BbINIaJIO MeHblIe 5 oukoB. Haligure BepoOsiTHOCTS TOTO, UTO yV IleTH BHIIAJIO
OYKOB MeHbIle, yeM y Banu.

OTserT: .

Pemure ypaBnenue v3x+22 =2~ x. Eciiu ypaBHeHHe HMeeT O0JIbIIE ONHOrO KOPHS, B OTBETE
danumuTe OONBLIUI U3 KOpHEH.

Otger: .

11 3
Haltaure 3Hauenue Beipaxkenua 0,7564-42.124,

Orger: .

MarepuaibHas TOUKA ABHMKETCH MPSIMOJIUHENHO 0 3aKOHY
x() = ~t3+ 6t + 10,

TZle X — paccTosHUEe OT TOUKM OTCUETAa B MeTpax, t — BpPeMsA B CEKYHJAaX, IPOIIeAIIee
¢ HayaJla JBUKEHHSA. B KaKOHi MOMEHT BpemeHU (B CEKYHJAaX) e€ CKOPOCTh ObLIA PaBHA
3 m/c?

OTBer: .

JaTuuk CKOHCTPYUPOBAH TAKUM 00pa3oM, UTO €ro aHTEHHA JOBUT PAXHUOCHUIHAJ, KOTOPLIH
3aTeM npeodpasyeTcs B ANEKTPUYECKUI CUTHAJ, H3MEHAIOIIUNACA CO BpeMeHEeM 10 3aKOHY
U =Ugsin(wt + ¢), rae ¢ — BpeMda B ceKyHAax, amnauryaa Uy =2 B, uacrora o = 120°/c,
daza ¢ =45°. JJaTuMK HACTPOEH TAK, UTO, €CJM HaIpAKeHHe B HEM He Huke uem 1 B,
3aropaercd Jamnouka. Kakyio dacTe BpemMeHH (B IIPOIEHTAX) HA INPOTHAMEHHU IepBOi
CEKYHABI NIOCJe Havata paboThl JaMIoYKa Oyaer ropers?

OTseT: .

Hwmeerca nBa cocypga. Ilepssiit cogepxut 50 Kr, a Bropoii — 10 Kr pacTBopa KHCJOTHI
PAa3JIMYHON KOHIeHTpanuu. Eciam aTH pacTBOpPHl CMeWIaTh, TO MOJYYUTCS PacTBOP,
cogepoxkamuil 40 % xucaorel. Ecam ke cmeliaTs paBHBIE MacChl 9TUX PACTBOPOB,
TO IMOJYYHUTCA pacTBop, cojepskamuit 52 % KucaoTel. CKOJbKO KHJIOIPAMMOB KHCJOTHI
COJEPIKUTCA B EpBOM cocyne?

OTser: .
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Ha pucynkxe wusobpaskeHbl rpaduxu GYHKIUHA \ A P
f)y=ax?+bx+c u gx)=2x%+ Tx+ 2, KoTopsle \] B
nepecexatorci B rToukax A(0;2) m B(xs ys). \ Vi
Hafipure xp. \ zy A

\ A
Orser: . \ \1

HaiizuTe Touky MakcuMyma Gyaxnmuu y = 1,5x% — 27x + 54lnx — 7.

Orser:

He 3a6ydvme nepenecmu éce omeems. 6 6nank omeemoé N 1 6 coomeemcmeuu
¢ uHcmpyrKyuel no 6btnoNiHeHu0 pabomet.

IIposepeme, wmobv. kKaxcOviii omeéem O6blA 3ANUCAH 6 CMPOKE € HOMEpOMm
coomeemcmeyou,ezo 3a0anu.

Yacrs 2

Aasa szanucu pewenutii uw omeemoé Ha 3adanus 13-19 ucnonwvsyiime BJAAHE
OTBETOB N 2. 3anuwume chavana Homep suvinoansemozo sadanus (13, 14 u m.a.),
a 3amem nonnoe 060CHOGaHHOe peuwenue u omeem. Omeemst 3anucvieaime Lémro
u pa3bopuueo.

a) Pemnrte ypaBHeHMe logi(cost)zlogi(COSZx).

16

6) Haiigure BCce KOPHHM 9TOTr0 YPABHEHUSA, IPUHALIECKAIIAE OTPE3KY [37[; %} .

OcuopanueM uYerTwlpéxyroabHoii npusmbl ABCDA;B,C,D; sBiasercsas NpAMOYTroJdbHadA
rparneuua ABCD, B xoropoit £ BAD =90°, a ocHoBanus AB u CD COOTBETCTBEHHO PaBHbI
cub.

a) HoxaXurte, uro ecaum ¢ =2b, To 00BEMBI MHOI'OTPAHHUKOB, Ha KOTODbBIe IIPU3IMY
ABCDA,B,C,D, genut nxockocts CDA,, oTHOCATCA KakK b : 4.

6) O6wémbl muororpasankos DA, D,CB,C, u ADA;BCB,, na xoropsle npusmy ABCDA,B,C;D,
menut iockocts CDA,, coorBercTBeHHO paBHBI 50 M 40. HaliauTe BBICOTY HPU3MBbI
ABCDA,B,C,D,, ectu CD=3, a AD =2.

a2
Pewure nepasencrso 49974% .g4# > 1,
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Er3. TMNOBBLIE 3K3AMEHAUWOHHBIE BAPWAHTHI

B cenrsabpe 2027 roga Mapus nmiaHupyeT B3AThL KpeAuT B OaHKe Ha 6 JeT B pasmepe
4,5 mau pybaeit. YCIoBUA €ro BO3BPATA TAKOBBI:

— B suBape 2028, 2029 u 2030 rogoB ZOJAT YBeIAUUMBACTCH HA ' % OT CYMMBbI J0JIra HAa KOHEIL
npeaLIAYILEero roja;

— B ssaBape 2031, 2032 u 2033 roxos moiar ypenauuusaerca Ha (r— 3) % OT CyMMBI JoJra

HA KOHeIl IpelbiAyIero roga;

B niepuoj ¢ peBpaJid N0 aBryCcT HeOOXOAMMO BRINJATUTEL YACThH JOJITA;

— B CeHTAOpe KaXKJIOTo rofia AefCTBUA KpeauTa JOJIT J0KEH ObITh HA OQHY M TY 3Ke CYMMY
MEHBIIIe J0JIra Ha CeHTAOPDL NpeAbIAyIIero roja;

— K ceHTabpio 2033 roga KpeauT NOJMKEH OBITHL IOJHOCTHIO IIOrallleH.

HsBecTHo, uTOo 00mIad cyMMma BBILIAT MO KPEAUTY NOJKHA COCTABUTHL 7,2 MJH pyOJeil.
Cronbko pybaeii cocrasut Beimaara 2032 roxa?

B pasroOenpensoi tpaneunun ABCD Gokopas cropona AB pasHa a, a ocHoBanue AD=c¢
Goubiite ocHoBaHUuA BC = b. IlocTpoeHa OKPYKHOCTH, Kacaouaacs cropon AB, CD u AD.

a) Joraskure, 4TO €CJU OKPYIKHOCTEL He Iepecekaer cropony BC, to b + ¢ < 2a.
6) Haitgure puuHy TOH yacTu cpeaueit nunmu rpanemuu ABCD, KOTOpadA HAXOAUTCA BHYTPHA
OKPY/KHOCTH, eci ¢ =12, b=6, a =10.

Hajdigure Bce 3Ha4YeHUA a, IPU KaXKIOM M3 KOTOPBLIX CUCTEMa YpaBHEHHI
(-1 +|x+1]-4)? +(Jy-1]+|y+1]|-2)* =4,
ay=x+9

HMeeT OJHO UJIM ABa pelieHud.

HJaHo yeTwIpéx3HauHOe uucao abed, tae a, b, ¢ ¥ d — COOTBETCTBEHHO IUPPHLI PA3PALOB
THICAY, COTEH, NECATKOB U €IuHUI, npudyéM a # 0.

a) Mosxet sin npousBejgenue a - b - ¢ - d 6piTh Gousibllie cyMMEL @ + b + ¢ +d B 5 pas?

6) Hudps! a, b, ¢ u d nonapuo pasinuubl. CKOJBKO CYLIECTBYeT PA3JUYHBIX unucen abed
TaKux, 4ytoa*b:c-d>a+b+c+d?

B) MsBecTHo, uTOo @b c-d=Fk(a+ b+ c+d), rae £ — aBysHauHoe umcio. IIpu Kaxom
HauboJbIleM 3HadeHun abcd umcio k 6yaer HauGOABIIAM?

IIposepvme, wmobvt kasxcdoLll omeem Oovin 3anUCAH PAAOM ¢ HOMEPOM COOMEEMCMEYIOU,E20
3adanusn.
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BAPUAHT 21

Yacts 1

Omeemom k 3adanuam 1-12 seénsemcs yenoe HUCLO UNU KOHEUHAA OeCcAMUIHAR
0pobb. 3anuwume 4ucno 6 none omeema 6 mexcme pabomot, 3amem nepernecume
ezo 6 BJIAHK OTBETOB N: 1 cnpaéa om HOMepa coOmeemcmeyoou,ezo 3a0anus,
Hawunasn ¢ nepsoli karemourku. Kaxcdyro yudpy, SHaAK «MUHYCH» U 3anAMYI0 nuwume
6 omOenbHOl KAemouKe 6 COOMmeEemcmeul, ¢ npusedéuHoLMu 6 6rankxe obpasyami.
Edunuybt usmeperuil nucamov He HYHCHO.

BoKoBBIe CTOPOHBI Tpameiuy, OMUCAHHON OKOJIO OKPYKHOCTH,
pasHBI 7 u 4. Haitniure cpegHION0 JIUHEUIO TpaleluM.

Orset: .

Tanst BexTopsl a (65 —1), b(=5; —2) u ¢ (—3; 5). Haftaure amuny Bextopa a — b + c.

Orser: .

IunuHAp BIKCAH B MPAMOYTOJLHBIN napauienenunes. Paguyc
OCHOBAHUSA MU BbICOTA UMAMHApPa paBubl 8. Halizurte o6veM
napajijienenuena.

Orser: .

BepoATHOCTHL TOro, YTO HA TECTUPOBAHMM 10 pusure ydamuiica K. BepHo pemuT Gonbine
9 sazau, pasHa 0,79. BepoaTHocTs TOrO, uro K. BepHO peruur Gonbine 8 sagau, pasna 0,85.
Haitgure BepOATHOCTL TOrO, uTo K. BepHO pemuTt poBHO 9 3anad.

Orger: .

Ipu BRIIEuKe xJe6a IPOM3BOAUTCH KOHTPOJIbHOE B3BellINBaHKe cBexkelt Oyxanku. MasecTHo,
YTO BEpOATHOCTH TOTO, YTO Macca oKaskeTcs MeHsiue, yeM 810 r, pasna 0,96. BepoarTnocrs
TOTO, UTO Macca oKakercsa Goable, yem 790 r, paBHa 0,93. Hafigute BepoATHOCTE TOXO,
4yro Macca 6yxaHKHU Gosbiue, yem 790 r, Ho mMeHb1le, yeMm 810 r.

OrBeT: .

Haiigure Kopensb ypasnenus logs(5—2x)=log,(1-4x)+1.

OrBeT: .

sin126°
4sin63°-sin27°°

Haltinnre 3uaueHne BhIpaKeHUA

OTseT: .
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Er3. TMNOBLIE 9K3AMEHAUMOHHLIE BAPUAHTHI

Ha pucynxe msobpaxxéH rpabux y=f(x) — npoussomuoit GyHKIUM f(x), OmpeneIéHHO

Ha uHTepsaye (—2; 20). HaliguTe KOJMYeCTBO TOUEK SKCTpeMyMa GyHKIUH f(X), IpUHAIIEHKALIIX
orpesky [1; 15].

yh
" N I =f'(x) /1
\WARN T\ T\
-2 of 1 20 | x

OTBeT: .

IIpu azmaGaTU4eCKOM IpoIecce MANAsi HAEAJIbLHOTO rasa BHIIOJHSETCH 3aKOH
pV*=1,3122.107 Tla-m?%, rhe p — gaBieHWe B rase B NAcKadfax, V — o006BEM rasa

4 ..
B KyOWUeCKUX MeTpax, k =§ . Hatinure, kakoit 065Hém V (B Ky6. M) OyAeT 3aHuMaTh ras

IIpY NAaBJEHHUHU p, paBHoM 1,25 - 10° Ila.

OrBer: .

MotopHas Jo/Ka IPOILIA IPOTUB TeYeHUus pekr 96 KM ¥ BepHYJIACh B IYHKT OTIPABJIEHHS,
3aTpaTHMB Ha 00OpaTHBIM nyTh Ha 4 vyaca Menbuie. Haiinjure CKOPOCTh TeueHUs, eCiHd
CKODOCTh JIOAKM B HeNOABMKHOM Boje paBHa 10 km/4. OTBer gaiite B KM/d.

OrserT: .

Ha pucynxe nsobpaskeHsl yacT rpadukos QyHKIAI v y

f(x) =E n g(x) =£+d. Hajiipure opauHaTy TOUKH
x x

TnepeceyeHud rpa)uKoB 3TUX QYHKITUA. \

Orser: .
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Haiizure HamMeHbIlee 3HaueHne GyHKIUu y=xvVx -27x+6 Ha orpeske [1; 422].

OrseT: .

¢ uHcmpyKyuell no 6bLNOAHEHUI0 Pabomet.

coomeemcmeyouezo 3a0aHu.

He 3a6ydvome nepenecmu éce omeemst 8 61anK omeemos N 1 6 coomeemcmeéuu

IIposepome, umobvl KaxOwvlli omeéem ObLL 3ANUCAH 6 CMPOKE C HOMEPOM

Yacts 2

u pa3bopuuéo.

Hna 3anucu pewenuti u omeemoé na 3adanus 13—-19 ucnonvayiime BJIAHK
OTBETOB N 2. 3anuwume chavana Homep 6vinonnsemozo sadanus (13, 14 u m.o.),
a 3amem nonnoe 060CHOBAHHOe peuteHue w oméem. Omeemul 3anucwviealime LEMKO

a) Pemnre ypapnenue 2sin®x-38cos(-x)-3=0.

n
6) HailizuTe Bce KOPHHU 9TOr'0 YPaBHEHUSA, NIPUHALJIEKAIME OTPEIKY |:2n; ?J

B ocuoBanun nupamuabi SABCD nexut tpaneuus ABCD c 66abiuuM ocHoBaHueM AD.
Ouaronanu tpamenuu nepecexatTcss B Touke O. Toukn M u N — cepeausbsl GOKOBBIX
cropor AB u CD cooTBeTcTBeHHO. IIIOCKOCTE 00 IPOXOZUT uepesd Touku M 1 N napasinesnbHO

npamoit SO.

a) Jlokaxkure, uro ceyenue nupamuabl SABCD NIOCKOCTBIO O ABJIsETCA Tpanenuei.

6) Haiizure muomans cedenuss nupamuasl SABCD nnockocTeio o, ecau AD =9, BC =17,

SO =6, a npamasa SO nepneHAUKYAIPHA NpsaMoit AD.

112 <0.

15 Pemute Hepasencrso 4 + <
| 15 | p 32

B nrone 2027 roga nIaHUPYeTCs B3SATh KPEeAUT HA TPU roaa B pasmepe 1200 Treic. pydiei.

Ycnosus ero BO3BpaTa TaKOBBI:

— KaXXIbIi AauBaps 0T 6yder Bospactath Ha 10 % o cpaBHEHMIO ¢ KOHIOM IIpeJblAYIIero

roja;

- C (beBpaJm II0 MIOHBb KaxXJaoro roga HGOGXOJJ;PIMO BBINIJIATUTL OJHHM ILJaTEXOM 4YacCTb

JoJira;
— naarexu B 2028 u 2029 rogax JOJKHEI ObITH PABHLIMM;
— K uroaio 2030 roga moJr moJkeH OBLITH BBIMJIAYEH NOJHOCTHIO.

UsBectHO, uTo naatéx B 2030 rogy coctasur 673,2 Toic. pyOieit. CKOnbKO py0seil cOCTaBUT

maaréx 2028 roxa?
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Er3. TMNOBLIE OK3AMEHAUWUOHHbLIE BAPWAHTDI

B napannenorpamme ABCD yron BAC sasoe Gonbme yriaa CAD. BuccexkTpuca yria BAC

nepecerxaer orpesoxk BC B Touke L. Ha nmpoposxenuu cropoust CD 3a Touky D Bribpana
Taxada Touka E, uro AE =CE.

a) Hokasxure, uro AL: AC=AB:BC.
6) Haiigure EL, ecniu AC =21, tg £ BCA=0,4,

Haiiqure Bce SHAUEHMS @, IIPH KAXAOM U3 KOTODLIX yDaBHEHHE
2
(a—x) +4a+1=(2x+1)* - 8|x|

HMEEeT UeThIpe Pa3JIMYHbIX KOPHJ.

Ecrs Tpu Kopobku: B niepBoit kopobke 112 Kamueit, Bo Bropoit — 99, a TpeThba — mycTad.
3a OAUH XOX 06ePyT MO OAHOMY KAMHIO U3 JIIOOBIX ABYX KOPOGOK U KAAAYT B OCTABIUIYIOCH.
Crenanm HEKOTOPOE KOJUUYECTBO TAKUX XOMOB.

a) Moruio iz B mepBo#t KopoOke okasaTbecs 103 KamMHusA, BO BTOpoii — 99, a B TpeTbeit — 9?

6) Morso in B TpeTheil KOpoOKe oxasarbesa 211 xamueii?

B) Bo BrOopoil kopobOke okasanocs 4 kamusa. Kakoe Hambojbilee YMCIO0O KaMHeH MOIJO
0Ka3aThCA B TpeTheld Kopobre?

IIposepvme, wmobst kKaxcdvui omeem Obin 3aNUCAH PAGOM C HOMEPOM COOMEEMCMEYIOU,e20
3adanus.
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Yactes 1

Omeemom k 3adanuam 1-12 aensemcsa yenoe YUCRLO ULU KOHEUHAA OECAMUUHAL
dpobb. 3anuuume 4UCLO 6 NOLE OM6ema 6 mexcme pabomoi, 3amem neperecume
ezo 6 BAIAHE OTBETOB N: 1 cnpaéa om HoMepa coomeéemcmeyiou,ezo 3a0anus,
nauunas ¢ nepeoi knemouxu. Kaxcdyio yudpy, sHax «Muryc» u 3anamyio nuuiume
6 0mdenvHOl KAemouke 6 cOOMEEeMcemeul, ¢ npuéedéHrbLIMU 6 6aanke obpasyamu.
E0unuybl usmeperuil nucamv He HYNHO.

OKoOJI0 OKPY'KHOCTH OIHCAHA TpAamenusa, IepUMeTp KOTOpoi
pasen 30. Haiinure nnuny e€ cpegHed JUHUM.

OrseT: .

Haner BexTopsl a(2; —5), b(6; 3) u ¢ (4; 7). Haitgure nnuny Bexropa a — b — ¢ .

H

Orger: .

IIpaMOYrofbHEIH TapasieNenuIes OIMMCAH OKOJO IIMANHADA,
pazuyc oCHOBaHUS KOTOpoTo paBeH 18,5, O6béM nmapaJjienenunena
paBeH 5476. Haiinnure BRICOTY UMIMHIPA.

OTser: .

BepoAaTHOCTL TOro, YTO HA TECTHPOBAHMU IO XMMMHM yuamuiica II. BepHO pemuT Gosbime
10 zagau, pasua 0,63. BeposarHocts Toro, uto I1. Bepuo pewrnt Goasure 9 sanay, pasua 0,75.
Haitnure BepoATHOCTH TOTO, uTO II. BepHO pemuTt posuo 10 3azay.

OTtBeT: .

IIpu BeImeuke xJeGa MPOU3BOAMUTCSA KOHTPOJBLHOE B3BEIIUBaHNe CBexell Oyxanku. M3BecTHO,
4YTO BEPOATHOCTB TOTO, YTO Macca OKasKerca MeHkbIue, yeMm 810 r, pasua 0,97, BepodaTHoCTs
TOI'0, YTO Macca oKakeTcs Gonbmie, yem 790 r, paBua 0,94. Hailigmure BeposATHOCTHL TOrO,
yTOo Macca OyxaHKu Gosbiile, uem 790 r, Ho MeHbiIe, yem 310 r.

OTseT: .

’

Haiinure kopenp ypasuenus log,(7+6x)=1log,(1+x)+2.

OTBerT: .

” 2c0s20°-cos70°
Hafigure sHaueHVe BBHIPAMKEHUS - .
5sin40°

OrBeT: .
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Er3. TMNOBbLIE 3K3AMEHAUMOHHBLIE BAPUAHTHI

Ha pucynke u3obpaxén rpadur y=f(x) — mpousBogHOll PyHKOuU f(x), ompereséHHOil

Ha uHTepBane (—19; 2). HalinuTe KoaumyecTBO ToUeK MaKcuMyMa GyHKuuHA f(x), TpuHATIeKAIIAX
orpesky [~14; O].

=Y

OrserT: .

IIpu azmabaTHyecKOM Ipollecce MAJd HAeaJLHOrO Trasa BBINOJAHAETCA B3aKOH

pV*=8,1-10%1la - M*%, rge p — maBJjeHue B rase B HacKaisix, V — o0bEM rasza B KyGU4eCKUX
4 . . .

Merpax, k =§ . Hatigure, kaxoit 06éM V (B ky0. M) OyJer 3aHUMAaTh ra3 IPK AaBJIeHUH P,

paBHOM 6,25 - 105 Ila.

OrBer: .

MoTopHad J0AKA IPOIIJIA NIPOTUB TeueHUsd peKky 247 KM U BepHyJIach B IIYHKT OTIPaBJIeHHKA,
3aTpaTUB Ha 0OpaTHLIA MyTsh Ha 6 yacoB Menblne. HaliiuTe CKOPOCTE JIOAKY B HENOABUKHOHN
BOZE, €CJAU CKOPOCTh TeueHUA paBHA 3 KM/4. OTBer maiite B KM/4.

Orger: .

Ha pucyHke umsoOpaxienpl YyacTH rpaduxoB byHKIUI y

f(x)=£ u g(x)=§+d. Hafigure abcuuccy TOYKH g

nepece::eHna rpaduKoB 3TUX GYHKIME.

Orger: . 0] 1 o
L~
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®

Haiinure Touky Maxcumyma pyHknum y=15+21x—-4xJVx .

OrseT: .

He 3a6ydvme nepenecmu éce omeemut 6 6nank omeemos N 1 6 coomeemcmeuu
¢ uHcmpyKyuel no 6bLNONHEHUIO pabombt.

Ilposepome, umobv. kKaxcdovlii omeem Obil 3anucam 6 CMpPOKe C HOMEPOM
coomeemcmeyiou,ezo 3a0anus.

Yacts 2

Ansa sanucu pewenuil u omeemoé Hna 3adanus 13—-19 ucnonwvsyime BJIAHK
OTBETOB N 2. Banuuwume crnawana Homep évtnonnsemozo 3adanus (13, 14 u m.ad.),
@ 3amem nonHOe 06OCHO6AKHHOE peulenue u omeéem. OmeemsL 3anucvLéaime wEmro
u pas36opiueo.

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

n
6) YkaskuTe KOPHU 3TOTO YPaBHEHWUA, IPUHAAJNeXal(lie OTPE3KY [——2—; - 27(].

B ocuaoBanuu nupamugsl SABCD nesxur tpanenus ABCD ¢ 66abpmuM ocHOoBanueM AD.
HOuaronanu rpamenuu nepecexaiorca B Toyxke O. Touku M m N — cepeanHbl G0KOBBLIX
cropod AB u CD coorercTBeHHO. IIIOCKOCTE O TPOXOAUT Yepe3 Touku M u N mapaiiesibHO
npamoit SO.

a) Moxkaxure, uro ceueHne nupamMugbl SABCD nIOCKOCTHIO 0. ABJSETCA Tpanenuei.
6) Haiigure nomans ceuenus nupamuasl SABCD niockocTsio o, ecnu AD = 8,5, BC = 7,5,
SO = 6,5, a npamas SO nepneHfUKyAApHa npamonr AD.

PemwuTte HepaBeHcTBO 5° —102 &

5*-10"

B urone 2027 roga niaaHUPYeTCs B3ATb KpeAuT HA 3 rojga B pasmepe 600 Teic. pybueii.
Ycaosusa BO3BpaTa TAKOBBI:

— KaKABbIf SHBApb JefCcTBUA Kpexura Aoar BospacraeT Ha 10 % mo cpaBHEHMIO ¢ KOHIOM
IpebIIyIIero roaa;

¢ (peBpaNIA MO MIOHb KAXKAOrO rojila HeoOXOoAMMO BBIIIJIATUTH YACTb JOJIa;

B 2028 u 2029 rogax miaTexM IO KPEJUTY DaBHEIE;

— B 2030 rozy BBIJIAYMBAETCA OCTATOK IO KPegUTy.

Haiigute muaréx 2029 roga, ecau obire BBILIATHI [0 KPEeJUTy cocTaBuau 733,95 TeiC.
pyOJeii.

© 2025. 000 «Haaareancrso «HanuonansHoe obpasoBauuer, © 2025. YOV ATIO «MITHMO»
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Er3. TUMOBbLIE SK3AMEHAUVOHHLIE BAPUAHTLI

B napannesorpamme ABCD yroa BAC Basoe Gosnbuie yrua CAD. Buccexkrpuca yria BAC
nepecekaeT orpe3ok BC B touxke L. Ha npopomxenuun cropoHsl CD 3a Touky D BhIGpaHa
Takasa Touxka E, uro AE = CE.

a) Hoxasxkure, uro AB: AL=BC:AC.
6) Hatimure EL, ecan AC = 24, tg £ BCA=0,6.

Hajigure Bce 3HAUCHUA @, IPYA KaKAOM M3 KOTOPBIX YPaBHEHUE
2a% +3ax—-2x* -8a-6x+10|x|=0

HMeeT YeThipe Pa3JUYHBIX KOPHSI.

EcTe Tpu KOpoOKU: B epBoil KopoGke 95 kamueii, Bo Bropoit — 104, a Tpersa — mycras.
3a oguH X0f 6epyT MO OJHOMY KAMHIO U3 JIIOOBIX ABYX KOPOOOK U KJIaAyT B OCTABIIYIOCSH.
CresiaJy HEKOTOPOE KOJUYECTBO TAKUX XOZOB.

a) Moryio nu B TpeTbeil KopoOKe oxkasarsca 199 kamueit?

6) Morsio sin B epBoit KopobKe orasarsca 100 xamueit, Bo BTopoit — 50, a B TpeTbeit — 497

B) B nepsoii kKopoOke okasajoch 2 KaMHsg., Kaxoe Hauboxpllee 4YHMCIO KaMHEH MOIVIO
0KAa3aThCA B TpeThel KopoOke?

ITposepvme, umoGvL kasxcdvil omeem ObLn 3anucan padom ¢ HOMEPOM COOMEEMCMEYI0UL€20
3adanus.

© 2025. 000 «Msparenvcrso ¢Hauuonanpnoe obpasosanues. © 2025, YOV HIIO «MITHMO»
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BAPHUAHT 23

Yacrs 1

Omeemom x 3adanusam 1-12 aenaemca yenoe HUCRO URU KOHEUHAA Oecamuinasn
0po6b. 3anuwume Lucn0 6 NOAe omeema é mexcme paGomul, 3amem nepernecume
ezo 6 BJIAHK OTBETOB N 1 cnpaséa om nomepa coomeéemcmeyiouyezo 3adanus,
HawuHas ¢ nepeoi knemovwku. Kancdyio yudpy, 3Hax «munyc» u 3anamyio nuwume
6 omoenvrOU KiemouKe 6 COOMeemcmeull ¢ npusedénnvimu 6 6aanke obpazyamu.
Edunuyst usmepernuil nucame He HYHCHO.

IInomans pomba pagra 10. OxHa u3 ero guaronayeit pasua 8. Haiigure
OPYIYO DHATOHAJb.

N

Ha K0oOpAUHATHOIH MIOCKOCTH M306pa’keHbl BEKTOPHI 4 U b .
Hadnpure craxspHoe NpousBejeHre BEKTOPOB a U b .

OTBeT: .

JivHa OKPYKHOCTH OCHOBaHWS IWUJIUHApPA paBHa 5, BeIcoTa paBHa 6. Halianre nuomans
0OKOBOI IOBEPXHOCTH UMJIHHIPA.

OTBer: .

W3 pafloHHOro HeHTPa B [ePeBHIO eXXeLHEeBHO XOAUT aprobyc. BepoaTHocTh TOro, 4ToO
B NOHEJeNbHHUK B aBTOOyce oKa'keTcsa MeHbine 21 maccaskupa, paeua 0,83. BepoarrocTs
TOrO, 4TO OKa)kercda MeHbme 10 maccaskupos, paBHa 0,46. Haiinure BEpOATHOCTH TOrO,
YTO YHCJO IaccakupoB Oyaer or 10 o 20 BKANOYUTENLHO.

OTseT: .

Ilepey nauanom ¢pyTboabHOrO MaTya CyAssa G6pocaeT MOHETKY, UTOOLI OIpeeanuTh, KaKasd
K3 KOMaHJ Ha4YHET Urpy ¢ msuoMm. Komampa «Buosor» urpaer Tpu Mardya ¢ pasHbIMHU
komangamu. Halignre BepOATHOCTDL TOro, YTO B 3TUX UTrpax «Bumojsor» Beimrpaer »xpebuii
POBHO [JBa pasa.

OrserT: .

© 2025. 000 <MsagarenncTBo «Haruonaisuoe oGpasosanues. © 2025. YO¥ QIO «MUZHMO»
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Er3. TMNOBbLIE 3K3AMEHAUMOHHLIE BAPWAHTHI

[ 6 ]

n(2x-6) 3 . .
Pemure ypasuenune cosT = 7 . B orBere 3anmuminTe HANGOABIIUN OTPULLATEIbHBIH
KOPCHb.
OTrserT: .

44,75

82,5 .

HaiiauTe 3HaueHue BbIPpAMEHUS

Orger: .

Ha pucynke nsobpaskén rpadur pyuxumn y = f(x). Ha ocu abGenuce oTMeueHo 1IecTsh TOUeK:
X1, X9, Xg, X4, X5, Xg. B OTBeTE YKaIKHUTE KOJUUYECTBO TOYEK (M3 OTMEUEHHBIX), B KOTOPBIX
Mpou3BojHAaA (DYHKIUHK f(X) IOIOMKUTENbHA.

yh

-

27

OrBer:

HabmonaTesns HaxoAMTCA Ha BhicoTe i, BEIPAXKEHHOR B MeTpax. Paccrosanue o HabaogaTens
A0 HabuaozaeMoH MM JMHUHA TOPM30HTA, BBLIPAYMKEHHOE B KHJIOMETPaX, BLIUMCIAETCS

[Rh
no popmyne = 500" rae R=6400 xm — pazauyc 3emau. Ha Kakoil BLICOTe HAXOAUTCA

HabnlofaTenb, €Cau ON BHAUT JUHUIO TOPU30HTA Ha paccroauuu 25,6 xumomerpa? Orser
JaTe B MeTpax.

OTneT: .

3aka3 Ha maroropisieHue 238 gerasieii nepBhI paGouMii BHIMOJHAET HA 3 yaca ObICTpee,
yem BTOpPO#M. CKOJIBKO ZleTasieldl 3a yac M3TOTABJMBAET BTOPOI pabouunii, eciu U3BECTHO,
YTO NEPBLIN 3a Yac M3rOoTABAMBACT Ha 3 AerTanu bosapiie?

OrBer: .

© 2025. 000 «Magarenscreo «Hanuonanbuoe obpasoraumnes. © 2025. HOY AIIO «MIITHMO»
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Ha pucyHke wn3o0paxén rpabux QYHKIHA
f(x)=ax?+bx+c. Haiinure c.

S ———

Orser: .

Haiizure Haubosnbmee sHadenne QyHKknuu y=In(x+18)% -12x ma orpesxe [-17,5; 0].

Orser: .

He 3a6ydvme nepenecmu éce omeembst 6 6nank omeemoe N 1 6 coomeemcmeuu
¢ uncmpyrKyuel no 6stNONIHEHUIO pabombt.

@ ITposepeme, wmobGbvL Kax0vlli omeem ObLn 3aANUCAH 6 CMPOKE C HOMEPOM

coomeemcmeyiouLezo 3a0aHUA.

Yacts 2

Adnsa 3anucu pewenuli u omeemoé Ha 3adanus 13-19 ucnonwvsyime BJIAHK
OTBETOB N 2. Banuwume chawara Homep 6binornsemozo 3adarusn (13, 14 uw m.a.),
@ 3amem noiHoe 060CHO6aHNHOe pellenue u omeem. Omeemot 3anucviéaiime Wémro
u pa3bopuuéo.

a) Pemure ypapuerme 4%VF 18 43.4%VFH5 _gxl g,

6) Haligure BCe KOPHHU 3TOr0 ypaBHEHHWA, IPUHAAJIEKAIUE OTPE3KY [2; 6].

B npsaMoii naTuyroabHoi npusme ABCDEA,B,C,D,E, Bricora AA, pasna 3V5 , BC =CD =6,

a 4eThIpeéxXyroabHux ABDE — [OpAMOYTOJALHHK CcO cropoHamMu AB=5
n AE =45,

a) Hoxaxure, uro miaockoctu CA E; u AED, neprnesauxkyiaapHsl.
6) Haiinure 06bém muororpannuka CAED, B,.

PemuTe HepaBeHCTBO 10gigs» (logs (9 -7 )) >0.

© 2025. 000 «Haazateancrro «HauuonansHoe obpasosanues. © 2025, HOY AI10 «MITHMO»
KonuposaHue, PACTIPOCTPAHEHME M MCHONB30BAHNE B KOMMEPUYECKHMX LeNAX Hes3 MUCBEMEHHOro paspelueHHst npagoobiagarenei He HONYCKACTCSA
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Er3. TUNOBbLIE 3K3AMEHAUMOHHBLIE BAPUAHTDI

B urone MakcuM IIaHUpPYeT B3ATH KPEJUT B 6aHKe HA HEKOTOPYIO CYMMY. BaHK mpeaiosu

MakcuMy ABa BAPUAHTA KPEAUTOBAHUA.

1-if BapuaHT:

— KPEeAHUT IpelocTaBsierca Ha 3 roxa;

— B SHBape KaJoro roga AeicTsud Kpeaurta noJur yseauuusaercsa Ha 20 % oT cymMMBI
JoJITa HAa KOHeI NPeABIAVIIEro rojia;

— B mepuoi ¢ (eBpasAd IO HIOHL KaXKAOr0 roxa AeHCTBUSA KpeJuTAa BBIIJIAYUBAIOTCA
PaBHBIE CYMMEI, IPUYEM IOCJHEAHUN IJIATEX NOJMKEH IIOracuTh HOJIT II0 KPEeTUTY
IIOJIHOCTBIO.

2-%f BapHUAaHT:

— KPEeAuT IIpeJoCTaBJsieTcs Ha 2 roga;

— B AHBape KaXJOro roja AefcTBUA KPeAuTa A0Jr yBeaudusaerca Ha 24 %;

— B nepuoj ¢ ¢eBpajid [0 HIOHb KaXXIOT0 Ioja AeWCTBUA KpPEeAUTa BHILIAYNBAIOTCH
paBHBIE CYMMBbI, IPHYEM MOCHEOHHUIH IIJIATEXK ROJNMEH MOracuThb HOJT II0 KPEeAUTY
IIOJIHOCTBIO.

Korga MakcuM HOACUMTAJ, TO BBISICHWJI, YTO II0 1-My BapMaHTy KPEZUTOBAHUA €My
npugérces polmaunsars Ha 373 600 pyGuaeit Gosblie, uem no 2-my BapuaHTty. Kakyro
cyMMy MakcuM IIaHUpyeT B3AThH B KPEJUT?

Yerripéxyroabauk ABCD co croponamu BC =T u AB=CD =20 Buucan B OKPYXHOCTb
paguycom R = 16.

a) [Toxaskure, uro npamelie BC u AD napananenbHBl.
6) Haiigure AD.

Haiigute Bce sHAYEHHUS @, IPH KaKIOM M3 KOTOPHIX ypaBHEHUE

logo.4 (6x% —13x+5ax-6a® -13a+6) o
V2x—3a+4 -

umeeT e}IHHCTBeHHBIﬁ KOpPEHb.

Bcee 4ieHBI KOHEUYHOH MOCAELOBATEILHOCTH ABIAIOTCA HATYpadbHbIMHI yncaamu. Karkasii
yijeH 3Toil IIociaefoBaTeILHOCTI, HAUKMHAA CO BTOPOro, Jubo B 7 pas Gouslile, inbo B 7 pas
MeHble npeasiayinero. CyMmma Bcex UiIeHOB IOCJeI0BaTEeALHOCTH paBHa 9177.

a) MoskeT 1 NOCJIeOBATEILHOCTh COCTOATh U3 TPEX UIeHOB?
6) MoskeT JM NOCJEZOBATENBbHOCTE COCTOATH U3 IIATH YJIEHOB?
B) Kaxoe mamnbonpulee KOJUYECTBO YJIEHOB MOMKET ObITh B IIOCJIENOBATEIHHOCTH?

IIposepome, wmobsL kaxcduili omeem Obin 3anucar padom ¢ HOMEPOM COOMEEMCMBYIOULE20
3adanus.

@ 2025, 000 «Maaateancroo «Hauuoranpnoe ob6pasosannes. © 2025, YOV JITIO «MIITHMO»
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BAPHAHT 24

Yacre 1

Omeemom k 3adanuam 1-12 aensaemca yenoe LUCAO UNLU KOHeYHAA OeCAMUYHAA
0po6b. 3anuuwume “ucno 6 nole omeéema 6 mexcme pabomet, 3amem nepenecume
ezo0 ¢ BJIAHK OTBETOB N: 1 cnpasa om nomepa coomeéemcmeyiou,ezo 3a0anus,
Hawunas ¢ nepeoud knemouxu. Kasxcdyio yudpy, SHaK «MUrRyc» u 3anamyio nuwume
6 omdensvHOU KiemouKe 6 COOMEemcmeul ¢ npuéedénnbvimu 6 6aanke obpasyamu.
Edunuybt usmepenuil nucame He HYICHO.

IInomazas pombGa pasua 9. OpHa us ero guaroHaJjei B 8 pas 0oJiblite JPyroi.
HaiiguTe MeHBIIYIO AMArPOHAJD.

Orsert: .

Ha KOOpAMHATHO IJIOCKOCTH M306pa’keHbl BEKTOPHI @ U b .
Haiigure cranspHoe nIpousBe/leHUe BeKTOPOB a@ 4 b .

OTBert: .

Jinna OXpYy KHOCTH OCHOBAHMS KOHYCA PaBHA 6, o6pasyronias paBHa 4. Haligure niomans
OOKOBOM IIOBEPXHOCTH KOHYyCA.

OTBeT: .

13 pafioHHOIrO LUEHTpa B JEPEBHIO eKelHeBHO XoauT aprobyc. BeposTHocTs TOro, 4TO
B MIOHEeJAeNbHUK B aBToOyce oxaskercsa meHbuie 18 maccamupos, pasza 0,9. BeposTHocTh
TOro, 4TO OKayKeTcd MeHblle 9 nmaccaykupos, pasHa 0,66. Hafizure BeposTHOCTHL TOrO, YTO
YHCJIo Haccaxupos 6yzer ot 9 1o 17 BKIAIOYUTENLHO.

OrBeT: .

Ilepen HauasoM BOJEHOONBHOTO MAaTUa KAIUTAHBI KOMaHJ TAHYT YeCTHBIN K pebuid, 4TOOB
OIlpeNeNUTh, KAKasA U3 KOMaHI HAaYHET urpy ¢ mayom. Komaugma «Craprep» 1o ouepenu
urpaer ¢ komaugamu «Potop», «Morop» u «Mourép». Haligure BepOATHOCTL TOTO, UTO
«Craprep» OyHeT HAUMHATDH TOJHKO BTOPYIO HIDY.

OTgeT: .

© 2025. 000 «Hsgarenvcrso sHaunonannuoe odpasosanuer, © 2025, YOV JITIO «MITHMO»
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104 Er3. TMNOBbIE SK3AMEHAUWMOHHBIE BAPWAHTHI

n(8x+8) 1 N .
Pemmre ypaBHenue cos———==1. B oTBere 3anmumuTe HAUMEHBIIHIA ONOKUTENIbHBIH
KOpEHb.
Orger: .
) 12572
Hatizqure 3HaUeHUE BhIpaXKeHUA W
Orser: .

8 Ha pucynke u3o0pakén rpadpur dysxnuu y = f(x). Ha ocu abcuucc oTMedeHO ABEHAXIATH
TOUEK: X1, X9, X3, X4y X55 Xg» X5 Xg» X9y X10> X115 X13. B OTBETE YKANKUTE KONUYECTBO TOUEK
(13 OTMEUEHHBIX), B KOTOPHIX NPOH3BOAHAA QYHKIUM f(X) OTpULATENbHA.

178 \

OrBser: .

HabmoxaTens HaXOAUTCA Ha BeICOTe h, BRIpAXKEeHHOM B MeTpax. Paccrosume ot HabaogaTens
40 HabaoJaeMOil MM JMHUM TOPHU30HTA, BBLIPAKEHHOE B KHJIOMETPAX, BBLIYUCIISAETCH

Rh .
o Gopmyae = "E(E , roe R=6400 xm — paguyc 3emuu. Ha Kakoii BricOTE HAXOMUTCH

nabofaTeNb, €CIN OH BUANAT JUHMIO TOPU3OHTa HA paccrosHuu 60 kuimomerpos? Orser
JaiTe B MeTpax.

Orger: .

3akxas Ha usrorosyaeHue 216 geraseil nepsulil pabounii BeIOJHAET Ha 6 yacoB GrICTpee,
yeMm BTOpOit. CKOJIBLKO AEeTaNell 3a yac M3roTABJIMBAET IepBbLIH pabouuii, ecJau U3BECTHO,
YTO OH 34 4ac M3roTaBauBaeT Ha 6 gerasell 6oJblile BTOPOTo?

OTBert: .

© 2025, 000 «Manarenncrso «HaunonansHoe o6pasosanues. © 2025, 4OV HITIO «MIITHMO»
Konupopauite, pacupocTpaHenne H HCIOIL30BAHKE B KOMMEPUECKHX Leasix 6es MUCHBMEIHOrO paspeiicHus npapoobiagaretcii e JONycKaercs
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Ha pucynke wusobpamén rpaduk QyHRIUN | vk
f(x)=ax?+bx+c. Haiigure opaMHATY TOYKH |

nepecedenusi rpadpukra QYHKIUU Y = f(X) ¢ OCbIO / ,
OpAUHAT. / . \
Orger: . [ \ | 1

«Y

Haiigure Touxy MmuaumMyma GyHrmmy y=10x-1In(x+11)+3.

Orser: .

He 3a6ydvme nepenecmu éce omeemul. 6 6aank omeemos N 1 6 coomeemcemeuu
¢ uncmpyrkyuel no s6inNONLHEHUI0 pabomal.

@ Iposepome, wmobov. kaxdvili omeem O6bln 3ANUCAH 6 CMPOKE C HOMEPOM

coomeéemcmeywu,ezo 3adanun.

Yacte 2

Ana sanucu pewenui u oméemosé na 3adanua 13-19 ucnonvsyiime BJAAHK
OTBETOB N: 2. 3anuwume chawara Homep svinonnsemozo 3adanus (13, 14 u m.d.),
a 3amem nonnoe o60croéannoe peutenue u omeem. Omeemsr sanucviéaime LEMKO
u pa3bopiueo.

a) Pemute ypaprerme 5%Vl 4+6.5°F 5l =,

6) HaiiguTe Bce KOPHU HTOr0 ypaBHeHUs, MPpUHAAJIexKalue orpe3ky [1; 2,56].

B npsMoii nsiTuyrossHol mpusme ABCDEA, B,C,D,E, Byicota pasia 2v3 , rpeyronbuux BCD —
TIPABUJIBHEIM, CO CTOPOHOM 6, a yeThipéxyronbHuK ABDE — paBHOOeApeHHAas Tpalerus
co cropoamMmu AB=DE =2, BD=6 u AE=4.

a) Hoxkaxure, uro miockoctu CA,E; u AED, nepned JMKyJIsIPHBL.
0) Haiigure o0bém MHororpanunuka CAED, B, .

Peurnre HepaBeHCTBO l0g 0| log; (2% -2) [<0.
1

© 2025. 000 Haparvenverso «Hanuonannuoe o6pazopanues. © 2025, YOV ATIO «MUHMO»
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Er3. TMNOBbLIE 9K3AMEHAUMOHHbLIE BAPWUAHTb!

B urose Bopuc miianupyeT B3ATh KpeAuT B 6aHKe HA HEKOTOPYIO CyMMYy. BaHK IpeIosKui

Bopucy aBa BapuaHTa KpeaUTOBAHUA.

1-# BapuaHT:

— KPeRUT NIPEeJOCTABJACTCA HA 3 Ioja;

— B gHBape KakJOoro roja AedcTBUA KpeguTa Hojr yseawuusaerca Ha 10 % oT cymMMeI
J0JiTa Ha KOHEIl IPeABIAVIIEro rojaa;

— B mepuoj ¢ ¢deBpads MO HIOHb KAXKAOro roja NeHCTBUS KPEAUTA BLITJIAYUBAIOTCA
paBHBIE CYMMBI, IPUYEM MHOCHETHHMH IIIATEX HOJMKEH IOracuTh AOJIT I10 KDPEeAUTy
[IOJIHOCTHIO.

2-11 BapuaHT:

— KpeaUT MMPeNoCTaBJAsdeTCA Ha 2 roja;

— B STHBape KAa’KJOro rofia AedCTBUA KpeAuTa HOJr yBeauuuBaercsa Ha 16 % oT cymMmbl
JIOJira Ha KOHeI MPeABIAYINEro Ioja;

— B nepuol ¢ deBpaJsa IO WIOHb KaXKIOro roja NefCTBUA KPeIUTa BHIIJIAYMBAIOTCA
PaBHEIE CYMMBbI, OPHUUYEM MOCHEeIHME IIAATEMX JOJMKEeH MONaCHUTh JOJT [0 KPEeIUuTy
[IOJTHOCTBIO.

Korma Bopuc nopcumralt, To BEIACHUI, UTO IO 1-My BapHAHTY KPeAUTOBAHUSA €My IIPHAETCA
BBIIIJIAaUMBATH Ha 303 740 pyOneit mennlue, yueM no 2-my Bapumanty. Kakywo cymmy Bopuc
IIIaHUPYeT B3ATH B KPERUT?

YersipéxyronbHuK ABCD co croponamu BC =14 u AB=CD =40 Buucad B OKPy»HOCTE
pazuycom R =25,

a) Joraxure, uTo npamsle BC u AD napajjeabHbl.
6) Haiigure AD.

HaiipuTe Bce 3HAYEHUSA d, IPYU KAMXKIOM N3 KOTOPBIX YPAaBHEHUE

logo,;(6x* +16ax+7x+8a® +2a-2) 0
JA—3a-2x -

umMeer el[I/IHCTBeHHbIﬁ KOPEHb.

Bce wiieHbl KOHEYHOMH MOCAEOBATENBHOCTH ABIAIOTCA HATYPANBHBIMU Unciaamu. Kax sl
YJIeH 9TOH NOCJIe0BATEIbHOCTH, HAYMHAS CO BTOPOro, ubo B 8 pas Goxnblre, gu6o B 8 pas
MeHbIUe npeabiayuiero. CyMmMa BCeX YJEHOB IIOCJENOBATENLHOCTH paBua 4040.

a) MoskeT M NOCIeZOBATENBHOCTE COCTOATDL M3 TPEX UJIEHOB?
6) MoxxeT Ji1 IIOCJIeZOBATENbHOCTEL COCTOATEH U3 YETHLIPEX UJIEHOB?
B) Kakoe Haubosabiiee KOMNYECTBO YICHOB MOXET ObITh B IIOCJHEA0BATENLHOCTH?

IIpoeepvme, wmobst Kasxcdviil omeem 6vin 3anucar padom ¢ HOMEPOM COOTNEEMCMEYIOW,E20
3adanus.

© 2025. 000 «Hagarenscrso «HaunonansHoe obpasosanues. © 2025. YOV OO «MIJHMO»
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BAPUAHT 25

Yacts 1

Omeemonm x 3adanuam 1-12 aensemca yenoe HUcCrio ULl KOHEUHA 0eCAMUUHAR
0po6b. 3anuwume wUCLO 6 NOLe OmMeéema 6 mexcme pabomut, 3amem neperecume
ezo 6 BIAHK OTBETOB M 1 cnpaeéa om nomepa coomeemcmeyiou,ezo 3a0anus,
Hawurnas ¢ nepeoli knemouxu. Kaxcdyro yudpy, snax «munyc» u 3anamyio nuuwume
6 omdenvHOlU Kiemoike 8 coomeemcmeuu ¢ NpueedénHnvimu 6 6aanke obpasyamu.
Edunuybt uamepenuil nucams ne HYHHO.

Croponnt AB, BC, CD u AD uersipéxyronbpauka ABCD cTAruBamT B

AYyTA ONMMCAHHON OKPY/KHOCTH, TPAaAyCHBle BEJHUYUHBI KOTOPBIX

paBHBI cooTBeTCTBEHHO 46°, 115°, 122°, 77°, Haiinure yron ABC. A

Otser maiiTe B rpazycax. C

OTBer: .

D

Ilanst BexTopbl a(-1; 3), b(4; 1) u ¢ (2; ¢,). Haitgure ¢y, ecu (a + b)- ¢ =0.

OrseT: .

ILnomniazs 60KOBOHM MOBEPXHOCTH TPEYTOJLHON Ipu3Mbl paBHa 24. Uepes “
CPeAHIO0 JINHUIO OCHOBAHUS IPU3MBI IPOBELEHA IIOCKOCTD, MapalieIbHAs] N\
6oxoBomy pebpy. Haiigure niouia b 60KOBOM IOBEPXHOCTH OTCEUEHHON

TPEYTrOJbLHOMN IIPU3MBI.

OTseT: .

BeposATHOCTE TOrO, UTO HOBBIA IPUHTED B TeYeHUE roja MOCTYIUT B FaPAHTUHHBIN PEMOHT,
pasaa 0,097. B Hexoropom ropojge u3 1000 mpogasHHBIX NPUHTEPOB B TeUeHME TIoAa
B MacTepcKue mo rapantuy nocrymmna 101 mryka. Ha cKoJIbKO oTiauMyaeTca 4YacToTa
COBBITUS «FapAHTUIHBIN PEMOHT» OT €ro BEPOATHOCTH B 9TOM ropoge?

OTseT: .

BeposTaocTs TOro, uro Garapeiixa 6pakosanHas, pasHa 0,03. Ilokynarenr B Marasune
BHIOMpaeT CIyualiHyI0 YIIaKOBKY, B KOTOPOI ABe Takue Garapeliku. HaliguTe BEpOATHOCTD
TOTO, YTO 006e OaTapeiKy OKAMKYTCA UCIPABHLIMH.

OrTser: .

Pemure ypasnenue log, 28%*2° =8.

OTBerT: .

© 2025. 000 «HMamareancrro «Haumoransnoe obpasopauues. © 2025. YOV OTIO «MITHMO»
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. ¥6-¥12
Haiipgure 3HaUeHHue BbIpaKeHUd — ——.

OrseT: .

Ilpamas y = 5x — 8 ABasAeTca KacaTeabHol K rpaduky Gyaxuuu y = 6x2 + bx + 16. Haligure
b, yuuTeIBasi, 4TO abcuucca TOUKHM Kacauusa 6oaniie 0.

Orser: .

E JIBUrasch co CKOPOCThIO U= 4 M/C, TPAKTOP TalnuT caum ¢ cuuaoil F= 90 xkH, nanpasnennoit
IO/ OCTPBLIM VIJIOM O K TOPM30HTY. MOIIIHOCTE, pa3guBaeMas TPaKTOPOM, BBIUUCIAETCHA
o ¢opmyse N = Fvcosa. Hafigure, npu Kakom yrie o (B rpagycax) 9Ta MOIIHOCTb OyJeT
KH-M
pasHa 180 kBr (kBr — sT0 ———).
'd

OTserT: .

Paccroaume memgy npucramamu A u B paBso 144 xm. U3 A B B no redyeHnio pexku
OTIIpaBUJICA IJIOT, a depes 1 yac BeJea 3a HUM OTIPABHJIACh AXTa, KOTOpas, IPUOBIB
B nyHKT B, TOTUaCc MOBepHyJaa oOpaTHO M Bo3BparTwiaack B A. K sTomMy BpemMeHHM ILIOT
npomiasia 18 kM. Halinure cKOpoCTh AXTHI B HENIOABUMKHONU BOJE, €CIHU CKOPOCTh TeUeHUS
peku pasHa 1 KM/4. OTBeT maiiTe B KM/4.

Orgert: .
Ha pucyuke n3o6paxés rpadur ynknuu f(x) = a*+2, yA L
Haitaure f(6). l
OrBerT: .
PRIy 1
.
o 1 X

Haitnure HauMeHbIee 3HaYeHne GyHrUuU y=x°+18x2 +81x+56 na orpeske [-T7; O].

OrserT: .

He 3a6ydvme nepenecmu 6éce omeemb. 6 6ianK omeéemos M 1 6 coomeemcmeuu
¢ uHCmMpYKyuel no 6biNOAHEHUI0 pabombl.

@ IIpoeepeme, wmobst Kaxcdvti omeem ObLL 3ANUCAH 6 CMPOKe C HOMEpoOMm

coomeemcmeyow,ezo 3a0anu”.

© 2025. 000 «Msuarenscrso «Hanuonaibuoe obpasosannes. © 2025, YOV MO «MITHMO»
KonupoBanue, pACTIPOCTPaHENHE M HCHONL30BAKME B KOMMEPYECKUX Ienax Ges 11MCbMEHHOTO Pa3pelIeHns npasoobiaaiaTeicii He JONycKaeTes
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Yacrte 2

Jdna zanucu peuenuii u omeemoé na 3adanusn 13—19 ucnonavsyime BJAAHK
OTBETOB N 2. 3anuwume crawara HOmep 6binonnaemozo sadanus (13, 14 u m.d.),
a 3amem nonnoe 060CH06aARHOe pewenue u omeem. Omeemut 3anucvteéatime 4EMKO
u pa3bopuuéo.

)
~-isindx

a) Pemrute ypaBHerue 2°5"°F 4 Gl1sindx = 24sm5x 4 3.83 .

St Tn
6) HaiiguTe BCe KOPHUM 2TOr0 yPaABHEHUS, NPUHALJIEKAIIUE OTPEIKY [?, ?]

B npaBHILHYIO TPEYTOJbHYIO TUPaMUAY ¢ 60KOBBIM pefpoM V13 u cTOpoHOII ocHoBaHusa 6
BrucaH map. IIJOCKOCTh ¢ IepHeHAUKYJAPHaA BHICOTE NUPaMHJAbLI M IIPOXOAHUT 4Yepes
eé cepeguHy.

a) TokasKkure, YTO IJIOCKOCThL L ¥ HIAp mepecekaloTcd 6ojiee 4eM B OJHOH TOUKE.
6) Hadiaure nomags cededus mapa IJIOCKOCTBIO .

log} (x-1,5)-1 _

Penrure HEpaBeHCTBO
2*-3

0.

B wurmone 2025 roga 6msnecmen Bazum QueroBud IJaHHPYET B3ATH KPEeAHUT B OaHKe
Ha 4 rojga. YciaoBUs ero BOSBPATa TAKOBBI:

— B AHBape KasKJOro roja AeUCTBUA Kpeaura zoJr ypeiauuusaercss Ha 10 % oT cymMbl
JIOJITA. HA KOHeX IIPeAbIAYILero roaa;

— B mepuof ¢ jespaJia 1o moHs Kaxaoro us 2026, 2027 u 2028 rogos He0OXOUMO BHIILIATUTE
YacTh HOJTa, OPUUYEM Kaxablil ua muareskeit 2027 u 2028 rozo B 1,5 pasa OGosablle
ILJIATEKa IPeAbIAYIIero roga;

— B nepuof ¢ pespand no uwoHs 2029 roza BINIayBaeTCA OCTABLIIASCA CyMMa 10 KPEAUTY,
pasHas 3 304 840 pyOsam.

Haiinure cyMMy KpeauTa, ecju ofire BHIILIATH 110 Hemy cocrasuyu 10 904 840 pyoueii.

B rpanenuu ABCD ¢ menbmum ocHoBanuemM BC toukum E m F — cepegunbl cropon BC
u AD cooTBeTCTBEHHO. B KaMALII U3 YeTHIPEXYTONbHUKOB ABEF 1 ECDF M0KHO0 BOUCATH
OKPY*KHOCTb.

a) Joraxkure, uro Tpanenus ABCD paBHoGeapeHHAa.
6) Haiigure paguyc OKPYysKHOCTH, ONIMCaHHOI okoyo Tpanenun ABCD, eciu AB =7, a paguyc
OXPYIKHOCTH, BIMCAHHOMU B yeThipéxyroasuuk ABEF, pasen 2,5.

Halizpre BCe 3HAUEHUSA @, NPH KAXKAOM M3 KOTOPLIX CHCTeMa ypaBHEeHU

yP-x=4-2a,
yt+x?=a?-8a+4

HNMEET POBHO JBA PA3JHUYHBIX PCIUCHUA.

® 2025. 000 «HUsparenscreo «Hanuonaavsoe obpasoBanues, © 2025. HOV OTIO «MIITHMO»

Konupopauwe, pacnpocTpaHeiine 1 HCNoNb30BaHHe B KOMMEDYECKHX LeIaAx 6e3 nUChMEHHOr o paspelieHnd npauooﬁnana're:leii He Aonycraeres
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13 k kr matepnasna ¢pabpuka U3roTaBINBAET 11 OAUHAKOBBIX JeTajell Maccoil m Kr Kaknasd,
upuyém k=nm + q, rge ¢ KT — OCTaTKU MaTepuaia, u ¢ < m. Ilocje BHeJIPEHUA HOBBIX
TeXHOJIOTH# Ha (pabpuKe HAYaIM BBINYCKATh JETAJH HOBOTO TUNA, KAXKAASA U3 KOTOPBIX
craJsa Ha 0,2 Kr Jierye Jerajau CTaporo Tumna, Npuuyém u3 63 Kr MaTepuasa gerajeil HOBOro
THUIIA CTAJIM JeJIaTh Ha ABe OoJblue, YeM Jesajy AeTateid craporo Tuna us 64 kr marepuala.

a) MosxeT Jin HOBaA AeTaJIb BECUTh CTOJBKO, YTO HAa M3rOTOBJeHUEe 15 HOBBIX meTaJiel OyneT
Jocrarod”o 63 Kr marepuana, a Ha 16 — yxe mer?

6) MosxeT 111 HOBas JleTaslb BECUTH CTOJIBKO, UTO Ha M3roTosjenue 40 HOBBIX AeTaseit Oyaer
jJocrarouno 63 Kr marepuasa, a Ha 41 — y:xe Hetr?

B) HalizuTe Taxoe MUHUMAJIBLHOE YHUCJIO N, UTO GabpHKa MOKET BLIIIYCKATDL 71 HOBBIX JeTajei
n3 80 Kr maTepuana, a n — 1 geTasyb He CMOXKeT, He Hapyuias YCJIOBUA ¢ < m.

IIposepvme, wmo6sL Kasxcdovili omeem 6vL1L 3anucan padom ¢ HOMEPOM COOMEEMCMEYIOULe20
3adanun.

© 2025. 000 «Haparenscreo eHanuoHanbnoe o6pasosarues. © 2025, YOV IITO «MIIIIMO»
Konuponanue, pacnpocrpaiiciine u MCNoNL30BAHME B KOMMEDPUECKUX Nexsx 663 NMChMEHHOro paspenieHus nparoobaaareieii He ZOMYCKAETEs
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BAPHUAHT 26

Yacrs 1

Omeemom k¥ 3adanuam 1-12 aensemca yenoe HLucCio UnU KOHeUHAA Oecamuinasn
0po6b. 3anuuwume “UCLO 6 NOLe OMéema 6 mexcme pabomsl, 3amem neperecume
e20 6 BJIAHK OTBETOB N 1 cnpasea om nHomepa coomeéemcmeyrou,ezo 3adanus,
Hawunaa ¢ nepeoi knemouxu. Kaxdyrwo yudpy, snax «munyc» u 3anamyio nuuiume
6 omdenvHOlU KNemouKe 6 COOMeemcmeuu ¢ npueedénnoLmu 6 6ranke obpasyamnu.
Edunuybt usmepenuili nucame He HYHCHO.

Touku A, B, C, D, pacnojoxeHHbIe HA OKDPYKHOCTU, HEJAT ITY B
OKPYKHOCTb Ha yeThIpe ayru AB, BC, CD u AD, rpaaycHble BeJIMUYUELI

KOTOPBLIX OTHOCATCH COOTBETCTBEHHO Kak 12 :4:7:13. Haiigure

yroan BAD. Oreer paiite B rpagycax. A

OTtseT: ]

Hanst BekTopsl a(2; —3), b(2; —1) u ¢ (cy; 3). Haitaure ¢, ecniu a - (b + ¢ )=0.

OrserT: .

Yepes cpefHION JMHUI OCHOBAHUS TPEYrOJILHOM NPU3MBI IIPOBEJEHA
ILJIOCKOCTDL, MapajyenbHasd OGoxkoBoMy pebpy. O6béM oTCeuéHHOM
TPeyroJbHOU IIPpU3MbI paBeH 4,5. Haligure 0656M HCXOHOMN IIPU3MBI.

OTrBer: .

BepoaTHOCTE TOT0, UTO HOBBIIH BeHIED B TeUeHUE FOfA MOCTYIIUT B MapaHTHIIHLIN PEMOHT,
paBga 0,06. B mexotropom ropose m3 1000 mpomanueix GJeHIEepOB B TedeHue roza
B MacTepCKUe 10 rapaHTU! NOCTYNUI0 54 mryku. Ha CKONBKO OTIHYaeTCa YaCTOTa COOBITUSA
«rapaHTHHUHBIA PEMOHT» OT €r0 BEPOATHOCTH B 3TOM ropoxge?

OTBeT: .

BepositHocTs TOTO, uTO OaTapeiixa Opaxopanuas, pasHa 0,08. Iloxkynmarens B mMarasuHe
BHIOMpaeT cay4alHyIoO YIIAKOBKY, B KOTOpPOi ABe Takue GaTtapeiiku. Haligure BepoATHOCTS
TOTO, UTO 00e faTapedKu OKAMKYTCHA MCIIPABHBIMHU,

Orser: .

Pemnte ypasHenue log,, 3° 4% =9.

OrseT: .

© 2025. 000 «HUsgarenncrso «Haunoransaoe obpasosanues. © 2025. YOV JITIO «MIITHMO»
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®

. 18- 427
Haiigure 3HaUeHUe BHIDAKEHUA —————.

6

OrserT: .

Ipsamvasa y=5x—9 sABnAeTcA KacaTeabHON K rpadguxy dbysrkmuu y=20x%- 15x + c.
Haignre c.

OrserT: .

Mty 6pOCI/IJII/I 1o OCTPhRIM YIVIOM O K MJIOCKOM FOpHSOHTaJIbHOﬁ IIOBEPXHOCTH 3€MJIH.

2y sina

Bpemsa nonéra msua (B CeKyHAaX) onMpefensieTca Io QopMmynae ¢ = . IIpn kakom

3HaUeHUM yraa o (B rpajycax) BpeMs IOJETA COCTABUT 3 CEKYHIBI, €CJAH M4 OPOCAIOT
C HAYaJdbHOH CKOpPOCThIO Uy=30 M/c? CumuraiiTe, 94TO YCKOpEHHE CBOOOLHOTO IIafeHUSI
g=10 m/c2.

OTserT: .

Paccrosauue mexkay mpucransmu A u B pasao 140 xM. s A B B mo Teueduwo pexu
OTIIpaBUJICS IJIOT, a Yepe3d 1 yac BeJeJ 3a HUM OTHpPaBHJAch AXTa, Koropasi, npubhis
B NnyHKT B, ToTuac nosepHyaa ob6paTHo W BosBparmiack B A. K sToMy BpeMeHH ILIOT
nponusla 52 kM. HafigyTe CKOPOCTEL SIXTHl B HEIOABUMKHOMN BOJE, €CJAY CKOPOCTb TEUYEHUS
peku paBHa 4 xM/4, Orger gaiite B KM/4.

OTserT: .

Ha pucynxke wusobpamén rpadur QyHKIHH
f(x) = a*~ 2. Haligure 3HAYEeHHe X, IIPU KOTOPOM
f(x)=27.

Orser: .

2

Haiiaure Touky Mmaxcumyma QyHKmun y=x° +5,5x2-42x+18.

OrserT: .

He 3a6ydvme nepenecmu éce omeemu. 6 6aank omeemos N 1 6 coomeemcecmeuu
¢ uncmpyrkyuell no 6biNOAHEeHUI0 pabomubt.

IIpoeepvme, umobsl kaxcOvti omeem Obvli 3anUCAH 6 CMPOKe C HOMEPOM
coomeemcmeyrouezo 3adanun.

© 2025. 000 «Magarenscreo «HauuoransHoe ofipasosanues. © 2025. HOY QIO «MUHMO»
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1
a) Pewure ypaBuenue 750°%% +6-1253

YJacts 2

Jna sanucu peuwenuti u omeemoé na 3adanus 13—-19 ucnonvsyiime BJAAHK
OTBETOB N 2. 3anuwume chHavana Homep ebinoansemozo sadanus (13, 14 u m.o.),
a saamem nonanoe 060CHO8AHHOe peweHue u omeem. Omeemul 3anucovieaiime LEMKO
u pa3bopiueo.

Freosdx — 5Scos3x +301+cos3x

. im  3n
6) HalimuTe BCce KOPHU ATOro ypaBHeHUdA, HpUHAAJIeHKALINE OTPEIKY —z; |

B npaBuibHYIO TPEYTOJbHYIO IUPAMUAY ¢ O0KOBBIM peOpOM 4 U CTOPOHOM OCHOBaHHUA 243
BOucan map. IIJIOCKOCTh O IEepIeHAUKYJNSAPHA BBICOTE NUPAMHUABLI U [POXOJHUT 4Yepes
eé cepenuuy.

a) lokakure, 4TO MJIOCKOCTHL O ¥ HIAp He UMEIOT OOIIMX TOYeK.
6) Haliqure paccTrosiHue OT LeHTpA IIapa AO HJIIOCKOCTH O.

16-3*
logi(x+1,5)-4

Pemmte HepaBesCcTBO

B utome 2025 ropma 6usmecmern Ojser BagumoBuu MJNaHWPYET B3ATH KpPeAUT B OaHKe
Ha 4 roja. YCIOBHUS ero BO3BpATA TaKORBBI:

— B SHBape KasKJOro roja AeHCTBUs Kpeaurta NOJaT yeeaumuuBaercsa Ha 20 % oT cyMMmbl
JOJIra Ha KOHeI NpeJbIAyIero roga;

— B epuof ¢ ¢heBpaia 1o uIoHsL Kavkgoro us 2026, 2027 u 2028 rogos HeOOXOZMMO BHIILIATUTL
YacTh JOJITA, DPHUYEM Kaskaeld us muarexxeit 2027 um 2028 romoB B 1,6 pasa Goabiue
jareska NpedblIyIIero Toaa;

— B nepuof ¢ (peepans no uwoHb 2029 roja BHNIAYMBAETCA OCTABIIAACA CYyMMAa 10 KPEAUTY,
pasuas 1770240 pyOaam.

HaiiguTe cymMMy KpefuTa, eciiy ofliue BhIILJIATHI 0 HeMy coctaBuan 8994 240 py6Gueit.

B rtpanenuu ABCD ¢ menpmium ocHoBanumem BC touku E u F — cepepunnl ctopon BC
n AD cooTBeTCTBEeHHO. B KaAbIl 13 yeTHIpEXyroabHuKos ABEF u ECDF Mo¢HO BIIHCATH
OKPYIKHOCTS.

a) Hoxasxkure, uro Tpanenus ABCD paBHoOespeHHad.
6) Haligure paguyc OKDY’KHOCTH, OIMCAaHHOII okoJyio Tpanenmuu ABCD, ecnim BC =16,
a paguyC OKPYKHOCTH, BIIMCAHHON B ueThIpéxyroabuuk ABEF, pasen 7.

Hajizure BCe 3HAUCHHUSA @, IPU KaXJAOM U3 KOTOPBHIX CHCTEMAa yDaBHEHUH

yi-x=2a+8,
yt+x?=a®-5a-6

MeeT POBHO YEThIDE PA3JIMYHBIX PelieHnnd.

© 2025. 000 «Magareancrso «HauynonansHoe obpasosanuer. © 2025, JOY OIIO «MITHMO»

Konnposanue, PACKpPOCTPANEHKE U MCHOJNb3OBAHNE B KOMMEPUYECKHMX Heasx 6es nuChMeHHOro paspelenus npasoobiajareneit ne AoNycKaeTes



114 Elr3. TMNOBBLIE 3K3AMEHALMOHHLIE BAPUAHTHI

U3 k kr Mmarepuajia ¢abpuKa U3TOTABJIMBAET N OMUHAKOBLIX AeTajJIell Maccoil m KT Kaxkaad,
npuyém k=nm + g, rle ¢ KT — OCTATKU MaTepuana, u ¢ < m. Ilocie BHeApeHUA HOBBIX
TeXHOJOoruil Ha (pabpuke HAYaNM BHINYCKATH AETAJTH HOBOTO THIA, KAXKAAS U3 KOTOPBIX
craya Ha 0,1 Kr jlerue geranu craporo Tuma, npudyém ua 18 Kr marepuana meraseit HOBOTO
THIIa CTAJIM JeJaTh Ha ABe OoJbllle, YeM Jesaiu AeTajeil craporo tuna us 21 kr maTepuana.

a) MoxeT Jiu HoBas AeTasb BECUTh CTOJHKO, YTO Ha Usrorosienne 50 HOBLIX seTasel 6ygeT
JocratouHo 18 Kr marepuana, a Ha 51 — yxxe Her?

6) MoxxeT 1n HOBasi JeTaslb BECUTh CTOJIBKO, YTO HA U3rOTOBJEHNEe 32 HOBBIX JeTaJteii 6yaer
JocratouHo 18 xr marepmasa, a Ha 33 — yxKe HeT?

B) Halinure Bce Takme uwmcia 7, 4ro GabpuMKa MOMKET BBINYCKATh 7 HOBBIX AeTaJeir
u3 10 xr marepuaJia, He Hapywias yCJOBUs q < m.

IIpogepvme, umobbL kascObiii omeem 6binl 3anucan padom ¢ HOMEPOM COOMEEMCMBYIOW,E20
3adanusn.

© 2025. 000 «Hanarenvcreo «Haumonansuoe ofpasosanues. © 2025, YOY III0 «MIIHMO»
Konuposanue, pacnpocTpascHue H HCNOIL30OBAHMC B KOMMEPUYECKHX LeIAX 6e3 MHCHMEHHOro paspeuenua npasoobnaaareseil He ZONyCKaeTCs




BAPUAHT 27

Yacrs 1

Omeemonm x 3adanuam 1-12 aensemcsa yenoe LUCRO UAU KOHEUHAA OecaAmuiHas
0po6b. 3anuwume “ucio 6 nore omeéema 6 mexcme paGomsi, 3amem nepenecume
ezo 6 BJIAHK OTBETOB N: 1 cnpaea om nomepa coomeemcmeyou,ezo 3a0anua,
Hawunas ¢ nepeoi kaiemouxu. Kasxcdyio yudpy, 3HAK «MURYC» U 3anamyio nuwume
6 omdenvHOl Kiemouke 6 COOMEEeMCMEUL ¢ NPUGEOERRbLIMU 6 Branke obpas3yami.
Edunuys. uamepernuli nucams He HYIHCHO.

B rtpeyronbuuke ABC wussectHo, uto AC = BC, Beicora AH pasHa 6v6, BH =3.
Hatigure cos BAC.

OrBerT: .
y
Ha x0OpOMHATHOHN IJIOCKOCTH H300paskeHsbl - 1z X
BEKTOPHI a, b M ¢, KOODAWHATHL 3TUX T >
BEKTOPOB — lenble uuciaa. Hawaure IAUHY )
- — - 4 N - =
BeKTOpa a +b —c. / \¢
-7
_ ay 1 \ .
OrBeT: . 4 -
8 0| 1 \ e x
. — _
'{ d4_
Haiigure 00béM MHOrOTrPaHHUKA, BEPHIMHAMH KOTOPOTO SABJIAIOTCH C,
rouku B, C, A,, C, npaBuinbHOH! TpeyronsHoit npusmsl ABCA,B,C,, Bl
NIOHIALL OCHOBAHMA KOTOPOi paBHa 5, a 6okoBOe pedpo paBHO 6. A,
Orser: .

B rpynne Typuctos 25 yenosexk. FIx BepTONETOM HOCTABJIAIOT B TPYAHOAOCTYIIHBIA palioH,
mepeBo3d no 5 uyenosex 3a peiic. IIopsifoK, B KOTOPOM BEPTOJET MEPEBO3HUT TYPMUCTOB,
caydaeH. Halifure BeposiTHOCTH TOTO, YTO TypucT H. moseTuT BTOPBIM peicoM BepTOJIETA.

OTBerT: .

HrpanabHyio KOCTb 6pocanu Z0 TeX MOop, IOKA CyMMa BCeX BBINIABIIMX OUKOB He IIPEBBICHIA
yueao 5. KakoBa BepoATHOCTBL TOr0, UTO JAJsd 9TOro norpeGopaJsiock Apa O6pocka? Orser
OKPYIJIUTE N0 COTHIX.

OrseT: .

® 2025. 000 ¢Msnatenncrso sHanuonansnoc obpasonanues. @ 2025, 4OY AII0 «MUUHMO.
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Era. TUNOBBLIE 3K3AMEHALIMOHHBLIE BAPUAHThI

x+2
[ 6 | Haitgure Kopens ypaBHeHuA (Z) = 256",

Orser: .

Haitgure sHaueHne BeIpakeHUs log, ;6-logs0,4.

OrseT: .

Ha pucynke uzobpaxén rpadux GyHKnum y = f(x), onpemenéuHoii Ha untepsaie (-1; 13).

Haitaure KoONMmM4YeCTBO TOYEK, B KOTOPHIX KacaTeJbHas K rpadury QyHxuuu y = f(x)
napaJjiesibHa nOpsamoit y = -2,

Lapse]
<
1l
\’
p—
=
N’
[~
N

3

OrseT: .

Bercora Hax 3emiéii moaGPOILEHHOrO BBEPX MsAdya MeHseTcs mo 3akoHy h(t)=1,4+11t-5¢,
rae h — BeicoTa B MeTpax, t — BpeMs B CEKYHIAX, Npolieairee ¢ MoMenTa 6pocka. CKOIBKO
cexyHJ MAY OymeT HaXOAUTHCSA HA BBHICOTE He MeHee 7 MeTpoB?

Orser: .

CMmeinaB 8-pOUEHTHHIN M 26-TPOLEHTHLIN PACTBOPLI KUCHOTHI U fobasus 10 Kr yucroii
BOJBI, TONYIUIH 16-IIpOIeHTHRIN PACTROP KUCIAOTH. Ecam 6b1 BMecTo 10 KT BoAnl Ro6aBMIN
10 xr 50-mpoIeHTHOTO pacTBOpa TOM K€ KHCJIOTHI, TO NMOJAYYUIU Obl 20-IpOLEeHTHBIH
pacTBOP KHUCAOTHI. CKOJNBKO KHJIOIPAMMOB 8-NPOUEHTHOr0 PACTBOPA MCIOXL30BAJIH AN
IIOJIYUEHUS cMecu?

OTserT: .

© 2025. 000 «Hsgarenserso «Hanuonannnoe obpaszosanues, © 2025, YOY JIIIO «MIIFMO»
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Ha pucyHKe u300pakeHbl rpaduxu (DYHKIHI vi
f(x)=avx u g(x) = kx + b, KOTOPbIE IEPECEKAIOTCS ' - ; '
B Touxe A(xy; Yo ). Haiimure yo.

OrserT: .

<V

Haiizure Tourky Makcumyma (GyHEumm y=(2x-1)cosx-2sinx+9, mpuHamiexarnyo
T
NMPOMEKYTKY (O; E) .

OrBer: .

He 3a6ydvme nepenecrmu 6ce omeemsl. 6 6nank omeemos N 1 ¢ coomeemcmeuu
¢ uHcmpyryueil no 6bLNOAHLEHUI0 pabombt.

@ Ilposepvme, wmobul kandviii omeem ObLA 3anucan 6 CmMpoxKe ¢ HOMEPOM

coomeéemcmeywuezo 3a0anus.

YJacts 2

Jina 3anucu pewenuil u omeemoé Ha 3adanus 13-19 ucnonvsyiime BJAAHK
OTBETOB N 2. 3anuwume chawania Homep 6binoansemozo 3adanusa (13, 14 u m.a.),
a 3amem nonnoe 060CHO8aHHOe pelienue u omeem. Omeembor 3anucvieaiime Hémro
u pasbopuuéo.

a) Pemnre ypasnenue log}(4x® )+3logys(8x)=1.

6) HaliiuTe BCe KODHM 2TOr0 ypaBHEeHUs, MpHHajIexamue orpesky [0,15; 1,5].

CTopoHa OCHOBaHKSA IPABUILHON YeTHIPEXYTONbHOM nupamMuabl SABCD orHOCHTCH K GOKOBOMY
pebpy kak 1:v/2. Uepes BepuinHy D npoBejieHa IJIOCKOCTD ., TEPIIEHAMKYIApHAs GOKOBOMY
pebpy SB u mepecekaiomag ero B Touke M.

a) Morkaxure, uro M — cepeguna SB.

6) Haiinmure paccroanue Mexxay npameiMu AC u DM, ecnim BhicOoTa NUPaMHUJIbI
paBHa 63 .

© 2025. 000 sHUapareanrcrso «Hanmonansnoe obpasosanues. © 2025, YOV U0 «MIIIIMO»
Konuposauve, pacHpocTpaHeslie i HCHONL3OBANIE B KOMMEPUECKHX Nenax 6ea MMCEMEHHOTO paspenienusa npasoobaagarencii e ponyckaercs
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Ers. TMNOBLIE 3K3AMEHALIMOHHBIE BAPUAHTL!

x+4(8-3")
4713

Penrnre HepaBeHCTBO <0.

15 wrona 2025 roga Gusnecmen Cepreit [laHMJIOBMY IIaHUPYET B3ATH KpeZuT B GaHKe
Ha 4 roja B pasmMepe 11eJIOTO U¥MCJIa MUJIJIMOHOB py0iieii. YCJI0BHSA €ro BO3BPATA TAKOBBI:

— B AHBape KaMJOro roga AeficTBUA KpeauTa AOJIr yepeaumuusaercs Ha 15 % oT cymMMmel
JONTa HA KOHel IPeAbIXYNIero roja;

— B IIepHOA ¢ QeBpasis mo MIOHD B KaskALIHN us 2026 u 2027 rogoB Heo0X0AMMO BBHIILIATHTH
TOJNBKO HAYMCJEHHBLIE B AHBape MPOLEHTHI 10 KPEAuTy;

— B epuox ¢ dpespaia no UoHL B KaxKAbH u3 2028 u 2029 rozos BHIMIAYNBAKTCA PABHBIE
CYMMBI, HIPUYEM MOCHESHUH MIATEH TOJIKEH MOracuTh AOJI 10 KPEJUTY MOJHOCTHIO.

HainuTe HauMeHBINNHN pasMep KpearmTa, IPU KOTOpOM ofLIasi CyMMa BBHIIJIAT IO KPELUTy
npespicuT 12 MaH pyOJeit.

ORpY!KHOCTB ¢ NeHTPOM B TouKe C KacaeTcst FUIOTEeHY3bl AB npAMOYTroNbHOrO TPEYTONALHUKA
ABC u nepeceraer ero Katetsl AC u BC B Toukax E u F. Touka D — ocHOBaHUEe BBHICOTHI,

onyuieHHo# u3 sepituHsl C. I u J — LEHTPHl OKPYIKHOCTEH, BIUCAHHBIX B TPEYTOJLHUKH
BCD u ACD.

a) Hokakure, uro I u J nexxar Ha orpeake EF.
6) Haiiqure paccrosinue or Touku C go npamoit IJ, ecau AC =15, BC = 20.

. x
HaiiguTe BCe 3HaYEeHUs @, HPH KaKAOM M3 KOTOPHIX 00a ypaBHEHHUS a+5=|x|

7 avZ + x =v2av2x — x° +12 UMeI0T POBHO HO 2 PA3NUUYHBIX KOPHSA K CTPOrO MLy KOPHAMU
KaXJ0T0 M3 YPABHEHUH JIEXKUT KOPEHb JAPYroro ypaBHeHUs.

Tpéxanaudoe yucyo, MeHbinee 910, nogenuiin Ha cyMMy ero Hu@p ¥ NONYUUIN HATYPaAbLHOE
YUCHO Nn.

a) MoskeTr iu n paBHATHCS 687
6) Mosxer Ju n paBHATHCA 862 ‘
B) Kakoe paubonpiee sHauede MOYKeET IMIPUHNUMATEL 1, €cJu Bce nudpel Henynesnie?

Ipoeepvme, umobvL kasncvili omeem 6vlnL 3anucarn padom ¢ HOMEPOM COOMEENLCMEYIOU,e20
s3adanus.

© 2025. 000 «MsparenscTso «Hauuoranbuoe obpasosanues. © 2025, YOY AIT0 «MITHMO»
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BAPUAHT 28

Yacre 1

Omeemom k 3adanuam 1-12 aensemca yenoe HUCLO UNU KOHELHAR O0€CAMUUHAA
0pob6v. 3anuwume “UCAO 6 NOLe OMEema 6 mexcme pabomsl, 3amem nepeHecume
ez0 6 BIAHK OTBETOB M 1 cnpasa om nomepa coomeemcmeéyiou,ezo 3a0anus,
Hauwunan ¢ nepeoil knemouxu. Kasxcoyio yudpy, snax «MuHyc» u 3anamymo nuuwiume
6 omdenvHOlU Klemouke 8 coomeéemcmeuu ¢ npueedénnovimu 6 6ranke obpasyamu.
Edunuybl usmepenuil nucamov He HYIHO.

B tpeyronsunke ABC ussectHo, uro AC = BC, Bricota AH pasHa 8, BH = 20. Haitnute tg BAC.

Ortger: .
YA
kY3 1
Ha KoopIMHATHON NAOCKOCTH H300parKeHEBI } % : :k
BEKTOPHl d, b W ¢, KOOPAMHATHI 3THUX 1
BEGKTOPOB — Ilejblie uHcjga. Hadgure LIUHY | [
BeKTOpa a — b + c. - N~ =
]
o 1f- & -
TBET: . -
] Nl o] 1 x
_ IR
RN
Halinnre o00bEéM MHOTOTPAHHMKA, BEPIIMHAMH KOTOPOIO A ¥, E,
u v 1
ABJAIOTCA TOUKU A,, B,, F,, E IpaBuJbHO! INECTUYIOJIbHON B! ¢ '\D
o 1) 1
npusmsl ABCDEFA,B,C,D,EF,, niomais OCHOBAHUA KOTOPOU 1 -
paBHa 10, a 6oxoBoe pebpo paBHO 9. :F :E
AT . \\
OTBeT: . b
B C

B rpynmne Typuctos 32 uesoBexa. X BepTONETOM JOCTaBAAIOT B TPYJHOLOCTYIIHBIA paioH,
nepeso3a mo 4 uenoBexka 3a peiic. Ilopanoxk, B KOTOPOM BEPTOJET IEPEBO3UT TYPUCTOB,
cay4aed. HaliiuTe BEpOATHOCTD TOrO, UTO TYPUCT L. OJETUT YeTBEPTHIM peiicoM BepTOJIETa.

OrseT: .

HrpalbHyI0 KOCThH 6pocajiu O TeX IOop, I0KA CYyMMa BCeX BBINABILHNX OYKOB He IPeBLICHIIA
yucio 9. Kaxosa BepoaATHOCTH TOrO, YTO AJIst TOro rnorpebosanock Tpu 6pocka? OreeT
OKPYTJUTE A0 COTHIX.

OTBeT: .

© 2025. 000 «Hagatenpcrno «Hanuonaasuoe obpasosaunes. & 2025, YOY JIIIO «sMITHMO»
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Er3. TMNOBLIE 3K3AMEHAUMOHHBIE BAPWAHTDI

[ 6 ]

x4 4
Haiigure KopeHb ypaBHEHUS (5) =729,

Orser: .

Hanpure 3HaueHne Beipaxkenua loges1,25-loggg6.

OTseT: .

Ha pucysxe uzobpasés rpadux Gpysxnuu y = f(x), onpenenéuHoit na unarepsane (-11; 2).

Hafijute KOJWYECTBO TOUEK, B KOTOPBIX KacaTeJpHad K rpabury dyHruum y = f(x)
napaJijiejbHa NpaMoi y = —4.

vh

Y

——
—
]
I
//
N
-
/\"'\)—r[\?

OTser: .

Broicora Hax semsiéil MOAODPOIUEHHOTO BBEPX MAYA MEHSETCS MO 3aKOHY h(t)=1+11t—5t2,
riae b — BBICOTA B MeTpax, ! — BpeMd B CEKYHIAX, NpolIe/inee ¢ MOMeHTa Opocka. CKOJIBKO
CeKYHJ MY 6yJeT HaXOAUTLCA HA BHICOTE He MeHee 3 MeTpoB?

Orser: .

Cwmeras 41-poueHTHBINA 1 63-NPOLEHTHBIA PACTBOPHI KUCJIOTH M HoGasue 10 Kr uncroi
BOJBI, HOJYUUIHN 35-IPOUEHTHLIH pacTBOp KucaoTsl. Eciau 6561 BMecTo 10 Kr Bogs! fobaBuan
10 kr 50-mpoueHTHOro pacTBOpa TOM Ke KUCJOTHI, TO HOJYYUIH Obl 45-IIPONEeHTHLIN
pacTBOP KUCAOTH. CKOJNBKO KUJAOTPAMMOB 41-IPOLeHTHOrO PACTEOPA MCIONL30BAIY LI
MOJTyYeHUA cMecu?

Orser: .

© 2025. 000 «Hanarenscrno «Hauuonaapuoe obpasosanues, © 2025, YOY JIIO «MIITHMO»
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Ha pucyske wusobpakeHbl rpapurku GOyHKIUHT y
f(x)=avx u g(x) = kx + b, KOTOpBIE MEPECEKAIOTCA A B
B Toukax A n B. Haiigure abcuucecy Touxku A. ; “ //
/
Orser: . //
LAFA
' -
o] 1 x

Haiigure HauMeHbIIee 3HAUeHUe QYHKIMU y=6x—6sinx+17 Ha oTpeske [0; g} .

Orser: .

He 3a6ydvme nepenecmu éce omeems. 6 6rank omeemos M 1 6 coomeemcmeuu
¢ UHCMpYKYUuel no 6uLNOAHEHU0 pabomet.

@ ITposepvme, wmobvl Kaxcdvili omeem O6vll 3ANUCAH 6 CMPOKE C HOMEPOM

coomeéemcmaeyiou,ezo 3adanus.

Yacts 2

Hna sanucu pewenud u omeemog Ha 3adanus 13—-19 ucnoavsyime BJIAHK
OTBETOB N 2. 3anuuiume chawana Homep 6binoansemozo 3adanus (13, 14 u m.a.),
a 3amem nonnoe 060CHO6aRHOe peuenue u omeem. Omeemul 3anucvLéatime L€MKo
u pasbopuuéo.

a) Pemure ypapuenue logs (8x2 )—log4 (2x)-1=0.

6) Haiinure BCe KOPHM 3TOTO ypaBHEHUs, IpUHaAJexKauue orpesry [0,4; 0,8].

CTopoHa OCHOBaHUSA MPABUJIBLHOM YeTHIPEXYTONbHOM nupaMuasl SABCD oTHOCUTCA K GOKOBOMY
peGpy kak 1:+2. Uepes Bepmuny D npoBejieHa MIOCKOCTh O, TIEPIEHANKYIAPHAA 6OKOBOMY
pebpy SB u nepecekarouias ero B touke M.

a) Joxaxsure, 4To ceueHue nupamMuisl SABCD NAOCKOCTBIO O — 3TO UETBLIPEXYIOJBHUK,
AVATOHAJIHA KOTOPOTO IEePIeHAUKYIIPHDI.
6) Haligure nyomagb 9Toro cevedns, ecin 60xosoe pebpo mupaMuabl pasHo 6.

Vx-2(4-3"")
Pemnre HepaBeHCTBO 7 >0.

© 2025. 000 «Hsgarenserno «Haunonaasuoe obpasosanuer. © 2025, YOY IO «MILIHMO»
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Er3. TUNOBLIE 3K3AMEHALWMOHHLIE BAPWAHTHI

15 mona 2025 roga 6usHecmen Hanuna CepreeBHu IJIaHMpPYeT B3ATh KPeJUT B GaHKE

Ha 4 roxa B pasMepe LeJOT0 YUCIa MWJIJNOHOB py6iiell. YCIoBUA ero BO3BpaTa TaKOBBI:

— B AHBape KAMKAOr0 rofa AeHCTBUSA KpeAuTa NOJr yBeJuduBaeTcs Ha 15 % OT CyMMEI
JIoJIta Ha KOHEI[ MPEeABIAYIIero roja;

— B Ilepuol ¢ GeBpaia 1Mo MIoHb B Kasasi us 2026 u 2027 rojgos He00XOAWMO BBIILIATUTH
TOJNLKO HAUMCJAEHHLIe B SSHBape MNPOIEHTHI 10 KPEeauTYy;

— B 1epuo/ ¢ (eBpansa o HIoHb B Kawabeii u3 2028 u 2029 rozos BhINIAYMBAIOTCS PABHbIE
CYMMBbI, IIPUYEM ITOCHEJHUN IIATEX AOJKEH IIOFacUTh AOJT 110 KPeAUTY MOJHOCTDLIO.

Hajiante Haubonapiumii pasMep KpeauTa, IpU KOTOPOM 00Iasd CyMMa BBIILNAT II0 KPEAUTY
He npebicuT 20 MJIH pyOJIeii.

OKpPYHOCTD ¢ LIEHTPOM B TouKe C KacaeTcs runoTeHyssl AB NpAMOYIOJbHOIO TPEYTOJLHUKA
ABC u nepeceraer ero xaretsl AC u BC B Touxkax E u F. Touka D — ocHOBaHue BBICOTEHI,
omyuieHHolk Ha AB. I u J — LieHTPBI OKPY)KHOCTeH, BIKCAHHBIX B TpeyroiabHuxku BCD
u ACD.

a) Moxaskure, yro Touxku E u F jexar Ha npamoil IJ.
6) Haiigure paccrosuue ot rouxku C no npamoit IJ, ecniu AC =23, BC=2.

. x
Haiigure BCe 3HaueHUA 4, TPU KaXKIOM U3 KOTOPBIX o00a ypaBHEHUA a+§=]x[

1 2a+x=+v2a%+4ax-x>+12 HMeOT POBHO IO 2 PABJIUYHBLIX KODHS UM CTPOrO MEMHAY
KOPDHAMH Ka)KIOro K3 YpaBHEHUHN JeKWUT KOPEHb APYroro ypaBHEHU.

TpéxsHauHoe YUcI0, MeHbIiee 700, mogeauau Ha CyMMY €ro HUdp ¥ DOJYUHIU HATYPAJLHOE
YHCI0 Nn.

a) MoskeT au n paBHAThLCA 647
6) Moxer snu n paBusAThCA 787
B) Kakoe Hanfoibilee 3HAYCHHE MOMKET NMPUHUMATL 7, eCau Bce IU(PHl HeHYJeBble?

Hposepvme, wmobsl kascdvili omeem Gbln 3anucan padom ¢ HOMEPOM COOMEENMCMEYIOULE2L0
3adanus.

© 2025, 000 «Maaatenserso «Hauuonansroe obpasosanues. © 2025, HOY JIIO «MIIIIMO»
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BAPHUAHT 29

Yacrs 1

Omeemom K 3adanuam I1-12 aensemcsa yenoe HUCLO UNU KOHEHHAA OecamuiHas
0po6s. 3anuwume “wucno é none omeema 6 mexcme pabomsi, 3amem nepenecume
e20 6 BJIAHK OTBETOB M 1 cnpaeéa om nHomepa coomeemcmeyilou,ezo 3adanus,
HawuHan ¢ nepeol knemouxu. Kaxoyio yudpy, snax «munyc» u aanamyio nuuwume
6 omdenvHoOlU KLEMOUKe 6 COOMEEeMCMeuU ¢ npuéedéHnvimu 6 6ranke obpasyamu.
Edunuybl usmepenuil nucamv ne HYMCHO.

OcHoBauusa pasHoOOeApeHHON Tpamenuu paBHbl 45 u 24. Tanrenc

2 .,
OCTPOro yrja paBeH ra Haiinure BBICOTY Tpameluu,

Orser: .

Iausl BekTOps! a(—2; 4) u b (2; —1). Vi3BeCTHO, YTO BEKTOPBL ¢ (X,; Y,) M b COHANpaBJeHHBIE,
a !cl=|a| . Haitgure x, + y,.

OTser: .

Ky6 onucan okoJso cheps! paguyca 12,5. Haiiqure 065ém Kyba. Q

Orser: .

KaxoBa BEpOATHOCTH TOrO, YTO IIOCJHeAHUWe TP mudpbl HOMepa Cayd4ailHO BBIGpAHHOTO
NAacIopTa OJUHAKOBHI?

OrseT: .

YT06bl NPOUTH B CACAYIOIUMI KPYr COPeBHOBaHMH, (PyTOOJBHON KOMaHJe HY)KHO HabpaThb
X0TsI O6bl 9 OUKOB B ABYX Mrpax. Ecam KoMaHJa BHLIMTPHIBAET, OHA TIOJy4YaeT 7 OYKOB,
B cay4yae HUubell — 2 ouka, ecau npourpbiBaeT — 0 ouxoB. Halifure BEepOATHOCTH TOTO,
YTO KOMaH/Je YAACTCA BLIMTH B CJeIYIOUNI Kpyr copeBHOBaHu. CunraiiTe, YTO B KaXXH0H
WUI'Pe BEPOATHOCTH BHIMIPHIIIA M IPOUIPHIIIA OXUHAKOBH M paBHbI 0,2.

Orser: .
. 160 1
HaiiguTe KopeHb ypaBHeHUs ,|——— =1—.
6-Tx 3
Orger: .

© 2025. Q00 «HUsaarenncrso «Haunonanpuoe ofpasosanues. © 2025. YOV AIIO «MUUHMO»
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Er3. TMNOBLIE 3K3AMEHALIMOHHBLIE BAPUAHTbI

Haiigure 3HaueHue BbIpaxkenus 21108412,

Orser:

Ha pucynkre msobpakén rpadukr byaxuuu y = f(x), onpenenéunoit ua uunrepsagae (-7; 7).
Hafigute cymMMy TOdueK axkcTpemyma Qyurumun f(x).

| | Y |

3 |

o N
\\
Lot

—

L~

OTseT:

Jlokarop GaTuckada, PaBHOMEDHO IIOTPYKAIONIErocsl BePTHKAJLHO BHU3, HCOYCKaeT
VABLTPA3ByKOBble MMIOYAbChbl 4Yactoroil 744 MI'n. CkopocTs norpyskenus Oatuckada v
=t

+h
YacToTA UCIYCKAEMBIX HMIIYJIbCOB, f — YacTOTa OTPaKEHHOTO OT JHA CUI'HAJA, PerUcTpUpyeMas
npuéMEUKOM (B MI'ny). Onpesennre 4acToTy oTpakénHoro cursana B MI'g, ecin ckopocTh
norpysxenua 6aruckada pasua 12 m/c.

BbIUUCHAETCA IO dopMyae v=c- , rae ¢ = 1500 m/c — cKOpOCThL 3BYKa B BOJe, fo —

Orger: .

IlepBniit Hacoc HanoaHAeT 6ak 3a 35 MUHYT, Bropod — 3a 1 yac 24 MHUHYTEI, a TPETUN —
3a 1 yac 45 MUHYT. 3a CKOJBKO MUHYT HAIOJHAT 6aK TPU Hacoca, paborad OfHOBPEMEeHHO?

OTger: .

YA
Ha pwncynke wuzobpaxén rpabur GyHKIUHA ! - —
f(x)=log,(x—2). Haiinure f(10). l

Orger: . l \

]

© 2025. 000 «Mspareascrso «Hanmonannuoe obpazosanner, © 2025, YOV AIIO «MITHIMO»

Kounposanite, pacipocTpaHEHUe M HCHONHL30BAHME B KOMMEPUCCKHX HeNAX 6e3 111ChMEeHHOro PaspellcHyus IIPaBoodIafaTeael He JONYCKaercs
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Haiizure Touky MakcuMyMa PyHKIUM Y = (4x2 -86x+ 36)e33"‘ .

Orser: .

He 3a6ydvme nepenecmu éce omeems. 6 6nanx omeemoé N 1 6 coomeemcmeuu
¢ uHCcmMpyKyuel no 6bLNOAHEHUI0 pabombt.

@ IIpoeéepvme, umobest KaxOvlli omeem ObLAL 3ANUCAH 6 CMPOKE C HOMepOM

coomeemcmeyu,ezo 3a0anus.

Yacts 2

Hna 3anucu pewenud u omeemoé Ha 3adanus 13-19 ucnoawvsyime BJAAHK
OTBETOB N 2. 3anuwume chavana womep évinoansemozo 3adanusn (13, 14 u m.d.),
a 3amem noanoe 060cnoéannoe peuwernue u omeem. Omeemut 3anucviéaiime L€MKo
u pasbopuueo.

a) Pemunre ypaBHenme 2cosx-sin2x =2sinx+cos2x.

“ 9
6) HaliziuTe Bce KOPHM 9TOr0 ypaBHEHWS, IPHHAJJIEKAIINe OTPE3KY [3n; 7] .

T'panb ABCD xyb6a ABCDA,B,C,D, siBisieTcsi BHUCAHHOM B OCHOBaHUE KOHYCa, a CeUeHreM
KOHyca MIOCKOCThIO A, B,C, aBisieTcs Kpyr, BIUCAHHBII B YeThIpEXyronsHuk A B,C D,.

a) BeicoTa Konyca paBHa A, peOpo Kyba paBHO a. [Jokaxkure, uro 3a <h <3,5a.
0) Haiigure yron mexay niockoctamu ABC u SA,D, rae S — BepmiuHa KOHYycA.

Pemmure HepaBeHCTBO 41ogg s (1-4x)—log 5 (—1-x)+4log, (x* ~1)<log, x°.

B urone Erop miaHUpyeT B3ATh KPEAUT HA 3 TOAA HA 1IeJI0€ YUCJIO MUJIIMOHOB pyGJieil.
IIBa 6anka npeaokuand Eropy opopMUTL KPEAUT Ha CAEAYIOIIUX YCIOBUSIX:

— B AHBaDE KAMJOro rofia MefcTBUA KPEAUTA AOJII YBEJIMUYHBAETCI HA HEKOTOPOe YHCIIO
MpPOLEHTOB (CTaBKa IJIaBalolasi — MOKET ObITh PA3HBIM JJIsl PA3HBIX I'OAOB);

— B epuoA ¢ (peBpass [0 MIOHDb KaKJ0r0 roZia NeMCTBUA KpeAnTa BINJIaYNBAIOTCA pPaBHEIE
CYMMEI, IPAYEM MOCJACIAHUE TIJIATENK AOJIKEH ITOTACHUTH JOJT M0 KPEAUTY IIOJHOCTBIO.

B nepBoMm OGanKe npolleHTHas craBxka II0 rogam cocrasaser 15, 20 u 10 mpouerTOB
COOTBETCTBEHHO, a Bo BropoM — 20, 10 u 15 nrponerTos. Erop Beibpan Hanbosee BHITOHOE
npepaoxxenue. Haiure cyMMy KpenuTa, €Cliy 3Ta BBITOAA 110 OOIUM BBIILJIATAM IO KPEAUTY
cocrasuya ot 13 1o 14 TeicAY pyOJtei.

© 2025. 000 «HUazarenscrso «Hanuonannnoe ofpasosanues. © 2025, YOY JIIIO «MIJITMO»
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Er3. TMNOBLIE 3K3AMEHALVOHHbLIE BAPWUAHTLI

Ha croponax AB u CD uermipéxyronbHuxka ABCD, OK0JO KOTOPOTO MOXKHO OIIMCAThb
OKPYMHOCTD, oTMeueHB! TouKl K u N cooTercTBeHHO. OKOJIO 4eTHIPEXYTrONbHUKOB AKND
u BCNK rTarse MOMKHO OIYCATEH OKPYIKHOCTE, KOCHHYC OHOrO U3 YIJIOB YETHIPEXYTOJbHUKA
ABCD pagen 0,25.

a) Hoxaxure, uTo 4yeTHIpéxyroiabHuK ABCD sBisieTcss paBHOOeIPEHHON Tpanenueil.

6) Haiizure paguyc OKPYsKHOCTY, ONMHCAHHOHM OKOJIO 4yeThIpeéxyronpnuka AKND, ecnn
pajuyc OKPYXHOCTH, ONIMCAHHON OK0JIo yeThIpéxyroabuuka ABCD, pasen 8, AK : KB=2:5,
a BC<AD u BC =4.

Haiinure Bce Takue 3HAYEHUA A, TPYU KaK/AOM U3 KOTOPHIX yPaBHEHHe
V10x? + x~24 -log,((x-8)-(a+5)+14)=0

MeeT POBHO ABa Pa3JIMYHbLIX KOPHSI.

Ectb Tpu KOpoOKHU: B IepBoit — 97 xamueil; Bo BTopoit — 80, a B TpeThell KOpoOKe KaMHell
HeT. BepyT mo OfHOMY KaMHIO U3 IBYX KOPOOOK M KJaAyT MX B ocrasmylocd. Cresanmu
HEKOTOPOEe KOJIMUECTBO TAKUX XOHOB.

a) Morvio iu B epBoit KOpoGKe oKasaTbesa H8 KaMHeil, Bo BTopoi — 59, a B Tperbeit — 607
6) MosxeT Jii B EPBO U BTOPOH KopoOkax KaMHedl 0KasarbCca IOPOBHY?
B) Kaxoe naubosnillee KOJUUECTBO KAMHEM MOYKET OKasaThCda BO BTOPOH KOpolOke?

IIposepvme, umobuL KaxcdvLii omeem ObllL 3anucan padom ¢ HOMEPOM COOMEEMCMEYouLe2zo
3adanus.

© 2025. 000 sUsaareancrso «Hamnonansuoe obpagosanues. © 2025, YOY JIIO «MIITHMO»
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Yacts 1

Omeemom k 3adanuam 1-12 aensemcsa yenoe HUCAO ULU KOHEYHARA OecamudHasn
0po6v. 3anuwume “uUcio 6 noie omeéema 6 mexkcme pabomsi, 3amem neperecume
ezo 6 BJIAHK OTBETOB N 1 cnpaeéa om nomepa coomsemcmeyiou,ezo 3adanus,
Hawunas ¢ nepeol knemouru. Kancdyro yudpy, snax «munyc» u 3anamyio nuwume
6 0mOenbHOU KNemouKe 6 COOMEemcmeu ¢ npueedénnsvimu 6 6ranke obpasyamu.
Edunuyvl usmepenuil nucamv He HYICHO.

OcHoBaHUA paBHOOenpeHHOW Tpamenuu pasBHbl 45 m 14. Bricora
Tpanenuu paBHa 9,3. Halizure Tadrenc ocrporo yria.

Orser: . |

Naubl BexTOopnl a(4; —6) m b(—-2; 3). UssecTHO, uTO IE|=|&
u b NpOTHBOMONOMKHO HampaBieHHwle. Haitgure x, + y,.

, @ BeKTOpHl c (X Y,)

Orger: .

<

HpsamoyronbHbIN Tapasienenuies] OIUcad oKouao chepsl paguyca 2,5.
Haiigure mromaib ero moBepxXHOCTH.

Orgert: .

Paccmotpum cayuaiiebiil TeseoHBBIN HOMep. KakoBa BepOATHOCTD TOr'O, YTO CPEAM TPEX
MocAeAHNX UMD 3TOTO HOMepa XOTd Obl ABe MUGPBLI OANHAKOBLI?

OTBeT: .

Ecau maxmaruct A. urpaer Genvimu ¢urypamMu, TO OH BBIUTPLIBAET y maxmartucra B.
¢ BeposaTHOCcThIO 0,5. Ecnu A. urpaer 4épHBIMU, TO A. BRIMIPHIBAET ¥ B. ¢ BEPOATHOCTLIO
0,34. IllaxmaTtuctel A. 1 B. urparor a8e mapTuu, IPUYEM BO BTOPOU MAPTHUY MEHSIOT IBET
duryp. Haligure BepoaTHOCTh TOTO, uTo A. Bhiurpaer oba pasa.

OTger: .

Harttapure Kopens ypaBHeHUS i = 1l
peHs yp Vex+45 4

Orser: .

Haiinure sHaueHUe BhIpaskeHusa 2121083,

Orser: .

© 2025. 000 «Magaresncreo «HauunoraapHoe obpasopanues. © 2025. YOV IO «MIIHMO»
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ErS. TMNOBbLIE 3K3AMEHAUWMOHHbLIE BAPWAHTDI

Ha pucynke usoOpakén rpadur dOyHKNUU y = f(x), onpesenéHnoi Ha untepBaie (—9; 5).

HaiiguTe cyMMy TOUeK skcTpeMyMa pyHKUuu f(x).

vA

=Y

OTBer: .

Jlokarop Garuckada, PaBHOMEPHO MOTPYIKAIOUIEI'OCH BEePTHUKAJBHO BHU3, HUCIYCKaeT
yIBTPA3BYKOBLIE MMIIyJabchbl yacToToit 217 MI'm. Cropocrs morpysxkeHus Oaruckada v
i)

+h
YACTOTA HCIIYCKAEeMBIX UMITYJIBCOB, [ ~—— YaCcTOTa OTPAXXEHHOIO OT JHA CUI'HAJIA, PETUCTpUpyeMan
npuéMHuKoM (B MI'). Onpeaenure yacToTy oTpaskéHHoro curasana B MI'n, ecau ckopocTs
norpy:kesus daruckada pasHa 12 m/c.

BeIYMCAseTcs o dopmysne v=c-

, rae ¢ = 1500 Mm/c — ckopocTh 3ByKa B BoJe, f, —

OrseT: .

Bops n Basgs moryT noxkpacuts 3a0op sa 10 yacos. Baug u I'puira MOoTyT HOKPACUTh 3TOT
ske 3a6op 3a 15 uacos, a T'puma u Bops — 3a 18 yacoB. 3a CKOJIBKO YaCOB MAJIbYMKHU
nokpaciaT 3abop, paboras BTpoém?

Orger: .

Yi _
Ha pucynke wusobpaskéH rpadbuk GyHKUMM e
f(x)=log,(x+8). Haiigure 3HaueHme X, OpHU -
KoTopom f(x) = 16. _ ) A 38
Orset: . |

,_1 ‘
-
0] 1 x

© 2025, 000 «HUsaarenncreo «Hanmuonansnoe obpasosanues, © 2025, YOV IO «MIHMO»
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Hajifure HauMeHbIIce 3HAUEHUE DYHKIUHN Y =e°® —9¢* —3 Ha oTpesxe [0; 3].

OrserT: .

He 3a6ydvme nepenecmu éce omeemut 6 6rank omeemos N 1 6 coomeemcemeuu
¢ UHCMpYKYUueil no 6biNOAREeHUI0 pabombt.

@ IlIposepvme, umobv. Kaxdvii omeem ObvlAl 3ANUCAH 6 CMPOKEe C HOMEPOM

coomeemcmeyou,ezo 3a0arUA.

Yacts 2

Ana 3anucu pewenud u omeemoé na 3adanua 13-19 ucnonvayiime BJAAHEK
OTBETOB N 2. 3anuuwiume cHa4wanra HoMep 6blnoansemozo sadanusn (13, 14 u m.d.),
a 3amem nonnoe o60cnoéannoe pewernue u omeem. Omeemur 3anucviéaiime wémro
u pa3éopuueo.

a) Pemure ypaBHenue 2sinx-sin2x =2cosx+cos2x.

“ 51
6) HafijuTe Bce KOPHH 3TOr'0 YpPaBHEHUS, NPUHAJJIEeMAIie OTPE3KY [——é—; ~7tj| .

I'pans ABCD npamoyrosnbHoro mnapamiegenuneia ABCDA B,C,;D, siBasieTcs BUMCAHHOM
B OCHOBaHME KOHYCa, & CeUeHUEeM KOHYca IIocKocThi0 A, BC, saBisAgeTcsa KPYT, BOUCAHHBIA
B yeThipéxyronsuuk A,B,C,D,; AB = a, AA, =2a.

a) Bricora xoHyca pasHa h. Hokaxure, uro 4,9a<h <ba.
0) Haiigure yroa mexay niaockocramu ABC u SD,C, rne S — BepuinHa KoHyca.

Pemure HepaBeHCTBO logs x” +4logys (6-2x) > log 5 (% —4)+2logy, (2~ x).

B urose AHHa IJIAHUPYET B3ATH KPEAUT HA 3 [OJa Ha IeJioe UKCJIO MUJLIKOHOB PyOJIei.
HABa 6aHKa npexnokuian AHHe 0HOPMUTL KPEAUT HA CACAYIOIIUX YCAOBUAX:

— B gHBape KaJoro roja AelcTBUA KPeAUTA AOJT YBEJUUYNBAETCS HA HEKOTOPOE UUCJO
IIPOLIEHTOB (CTaBKa IJIABAIOIIAs — MOYKET ObITh PA3HBIM JJIsl PA3HEIX FOAOB);

— B IIepuoj ¢ GeBpaJid 10 HIOHB KasKJ0T0 roja JeMCTBUA KPEeAUTA BhIILIAYNBAIOTCA PABHBIE
CYMMBI, IPHYEM MOCAEJHUHA MAATENX AOJIKEH ITOracHUTh JOJT I10 KPEAUTY IIOJHOCTHIO.

B nepsom 0OaHke mpoueHTHas CTaBKa IO rogam cocrasiser 10, 20 u 15 nponeHToB
COOTBETCTBEHHO, a Bo BTopoM — 15, 10 u 20 npoueHTOB. AHHA BHIOpaaa Haubosee BHITOLHOE
npeanoxenue. Haliagure cymMy KpeAuTa, €CIM 3Ta BLITOAA 110 OOL[MM BBIILJIATAM 10 KPEAUTY
cocrasuia ot 14 no 15 teicay pyGaeit.

© 2025. 000 «HMagarenscrso ¢«HaunonaasHoe obpasonanuces. © 2025, YOV JII10 «MITHMO»
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Er3. TMNOBbIE 3K3AMEHAUMOHHBLIE BAPWUAHTDI

Ha croponax AB u CD uersipéxyronpuuka ABCD, OKOJO KOTODOTO MOMSHO ONUCATH

OKPYKHOCTh, OTMeueHbl TouKH K u N cooTBercTBeHHO. OKO0JIO 4eTHIpEXYyroabHuKoB AKND

1 BCNK Tarie MOYXHO OINUCATHL OKPYKHOCTEL, KOCHHYC OZHOI0 U3 YIJIOB UeTHIDEXYTOJIbHIKA
ABCD pasen 0,2.

a) Hoxkaxkwure, uro npsamele KN u AD napajijeabHbI.

0) Hafigure pajuyc OKPY)KHOCTH, OMHUCAHHOH OKOJIO ueTbIpéxyroiabHuka BCNK, ecan
paIuyc OKPYXXHOCTH, ONUCAHHON OK0J10 ueThipéxyronsanka ABCD, pasen 7, AK : KB=9: 10,
a BC<AD u BC=10.

Haﬁ}II/ITe BCE€ TaKHe 3HAYEeHUSA d, IPH KaXJOM M3 KOTOPBIX ypaBHEeHUE

V10x? -19x-15-log; (7~(a-4)-(x+2))=0

uMeeT POBHO ABA PA3IHUUHBIX KODHS.

Bce uneHBl KOHEYHOH IOCHEA0BATEABHOCTH ABJIAIOTCI HATYPAABHBIMY UMcaaMu. Karkabii
YjeH 3TOH MOCJEJOBATEIbHOCTH, HAUNHAS CO BTOPOro, aubo B 7 pas 6oabitie, aubo B 7 pas
MeHbIle npeasayuiero. Cymma Bcex WIEHOB IIOCIeJOBATEJbLHOCTH paBHa 7735.

a) MoxkeT Ju MocC/Ief0BATENbHOCTE COCTOATH U3 TPEX YJICHOB?
0) MoskeT M MOCAEAOBATEIBLHOCTH COCTOATH U3 IIECTH YJIEHOB?
B) Kaxoe Hau6o/IbIIEE KOJMUYCCTBO YJIEHOB MOYKET GLITH B IIOCIEHOBATEIBHOCTH?

ITposepvme, umo6ut Kaxcdsui omeem Gvin 3anucar padom ¢ HOMEPOM COOMBEMCMEYIOU,E20
3adanusn.

© 2025. 000 «Magarenncrio «Haunonannuoe obpasosanres, © 2025, YOY IO «MIITHMOs
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Yacte 1

Omeemom k 3adanuam 1-12 aensemca yenoe LUCRO ULU KOHELHAA OecAmuinHas
0po6ov. 3anuwume wucno 6 none omeema 6 mexcme pabomut, 3amem nepernecume
ez0 6 BIAHK OTBETOB N: 1 cnpaea om HomMepa coOméemcmeynouezo 3a0anus,
nawunan ¢ nepeol kniemouxu. Kaxcoyio yudpy, 3Hax «MURyc» u 3anamyio nuwume
6 OMJenbHOl KAemouke 6 cOOmeemcmeun ¢ npusedéHnvimu 6 Granke obpasyamu.
Edunuybt uamepenuil nucamov He HY*CHO.

B TymoyroiapHOoM Tpeyroabauke ABC HM3BECTHO, YTO
AC = BC =10, Beicora AH paBua V51 . Hanaure KOCUHYC
yraa ACB.

Orser: .

Y
[ 2 | Ha xoopnuHATHOH IUIOCKOCTH H300paskeHb

BEKTOPHI @ U b, KOOPAMHATEL 9TUX BEKTOPOB —

neJsle uucaa. Hafigure cxanispHoe IpousBeleHue a

a-b.

Orger: . >
0j 1 -

‘\\\ B. on o

IIunuuap BOuCaH B IPABUIBHYIO YETBHIPEXYTOJIbHYIO IIPU3MY.
Pazuyc OCHOBAHMUS M BhICOTA UMJIMHApPA paBHBEI 3. Halipure

MJIOIIAaAL OOKOBOI MOBEPXHOCTH IIPU3MBI.

OrseT: .

E Ha sx3aMeHe 110 TeOMeTPUH IITKONbLHHUK OTBEYAET Ha OAKUH BOIIPOC M3 CIUCKA 9K3aMeHallHOHHBIX
BOIIPOCOB. BepoATHOCTL TOTO, YTO 9TO Bompoc mo teme «TpuroHomerpus», pasHa 0,1.
BeposSTHOCTH TOr0, YTO 9TO BONPOC MO TeMe «BHemrsue yrasl», paBHa 0,15. Bompocos,
KOTOpPBIE€ OJJHOBPEMEHHO OTHOCATCS K 3THM ABYM TeMaM, HeT. HallauTe BepoATHOCTE TOTO,
YTO HA 5K3aMEHEe HIKOJNBHHUKY JOCTAHETCSA BOMIPOC II0 OXHOM M3 3TUX ABYX TEM.

Otger: .

@ 2025. 000 «Msiaareancrpo eHaumnonannuoe obpasopranues. © 2025, YOY NIIO «MITHIMOs
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Er3. TUNOBbLIE 3K3AMEHAUWOHHLIE BAPUAHTHI

.

H

[Be ¢pabpuKu BHINYCKAIOT OJNHAKOBBIE CTEKJIA IJaA aBTOMOOUALHEIX (pap. Ilepsas dabpura
Beinyckaer 30 % atux créxos, Bropad — 70 %, npuuém Opar CTEKOJ, U3TOTOBJEHHBIX
(abpruramm, cocraBisieT Ha iepBoi habpuxe b %, Ha sTopoit — 4 % . HaliziuTe BEpOATHOCTS
TOTO, YTO CJYYAWHO KYIJIEHHOEe B MarasuHe CTEKJIO OKaXKeTCsi OPAaKOBAHHBIM.

Orger: .

Haiimure xopens ypaBaenus 4°**%=0,8.5%%+2,

Orsert: .

5sin61°

HaiiguTre sHaueHUe BHIpAKEOHUA ———— .
sin299°

OtgeT: .

Ha puecysxe wusobpakén rpadur ¢yurumn y = f(x). Ha ocm abGcuuce oTMeyeHBI
Touk® —2, —1, 1, 2. B KaKoll u3 9THUX TOYEK 3HAUEHME IIPOU3BOAHON HauMeHblIee? B oTBeTe
YKaXXHUTe 3Ty TOUKY.

=Y

OtBer: .

IIpu remmneparype O °C pensc umeer pnuny l;=10 m. Ilpm Bo3pacTaHuuM TeMIepaTypsl
IIPOMCXOANUT TEIJIOBOE pacIIHpPeHNe PebCa, M ero AJMHA, BhIpaKeHHAad B MeTpax, MEeHAeTCH
no 3axony [(t°) =4 (1+a-t°), rae a=1,2-10"°(°C) ' — kosddUIMEHT TENIOBOr0 PACIIIPEHNH,
t° — remnepatypa (B rpaxycax eabcusa). IIpu xaxoi remmreparype peibC YAJIUHUTCA HA
6 mm? Orser nailite B rpanycax Ieascud.

Orser: .

Benocuneauct BhIEXaNl ¢ MOCTOAHHON CKOPOCTBHIO M3 ropoga A B ropong B, paccrosHue
Mesx Ay koTopeiMu paBHo 105 kM. Ha ciegyromuii feHb OH OTIIpaBMIICA 06PATHO CO CKOPOCTHIO
Ha 7 kM/4 Oosbiue npexkHei. Ilo mopore oH cmenan ocradHoBKy Ha 4 yaca. B pesyiasrare
OH B3aTpaTWJ Ha 00PaTHBIM IYTH CTOJLKO e BpeMeHH, CKOALKO Ha IIyTh u3 A B B. Haligure
CKOPOCTH BeJIocHIleaucTa Ha nyTu u3 B 8 A. OTBer nalite B KXM/4.

OTser: .

© 2025. 000 eHMagarenncrpo «HaunonansHoe obpasonannes. © 2025, YJOY OO «MIIHMO»
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Ha pucynke wu3obpaskés rpadux QyHKIHA vA
f(x)=ax®+bx+c, rge uncia a, b u ¢ — nenble. »' ’ A
Haiianre f(—5). A
OrBet: . T
\ i
1 !
’ -
| of 1 rx
; l )
4

HaiiguTe HauMeHbINee 3HAUYCHHe QYHKIUN Y =§xx/§—3x+9 Ha orpeske [0,25; 30].

OtgeT: .

He 3a6ydvme nepenecmu 6ce oméemwvt 6 61ank omeemoe N 1 6 coomeéemcmeuu
¢ uHcmpyxKyuell no 6bLNOAHEHUIO PAGOMmbL.

@ IIposepvme, wmobvL Kax»cO0bvlll omeéem Obll 3ANUCAH 6 CMPOKe C HOMepOM

coomeemcmeyiou,ezo 3a0aHU.

Yacts 2

Ana 3anucu pewenutt u omeemoé na 3adanusa 13-19 ucnonvdyime BJIAHK
OTBETOB N 2. 3anuuwiume chawana Homep 6binoninsemozo 3adanusn (13, 14 u m.a.),
a 3amem nonnoe 060croéannoe peuwenue u omeem. Omeemst 3anucviéaime 1émro
u pa3bopuuéo.

a) Peumnre ypaBaenye 2sin®(m+ x)=%cos(x—%] .

0) Haliute Bce KOPHM 9TOTO YPABHEHHA, IIPHHALIEHKAIINE OTPE3KY [——; ——} .

B npaBusbHOI TpeyroabHoit nupamuge SABC cropona ocHoBanus AB pasna 16, Beicota SH
paBra 10, Touxa K — cepexmna 60xoBoro pebpa SA. [InockocTs, napaiiejsbHasd IOCKOCTH
ABC, nipoxonut uepes Touky K u nmepecexaet pédpa SB u SC B Toukax @ u P cOOTBETCTBEHHO.

a) Hoxasxure, 4yTo nomans yersipéxyroabaunka BCPQ cocTaiaser 1 TJIOIA Y TPEeyTroNbHUKA

SBC.
6) Haiigure o6béMm nupamunsl K BCPQ.

© 2025. 000 «HMajpareascrso <Hanuonasnnoe obpasosannes. © 2025. YOy II10 «MILHMO»
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Er3. TUNOBLIE 9K3AMEHAUMOHHLIE BAPUAHTHI

Pemrure HepaBeHCTBO (4*"— 5.2% )2— 20(4*-5-2% ) <96.

B urose 2025 roza niaHUpyeTCs B3ATH KPEAUT B 0aHKe Ha 8 jeT. YCJIOBUSA ero BO3BpaTa

TAaKOBBI:

- B auBape 2026, 2027, 2028 u 2029 romos noar Bospacraer Ha 20 % mo cpaBHEHHIO
¢ KOHIIOM IIPEABLIAYILErO roma;

~ B ausape 2030, 2031, 2032 u 2033 romos moar BospacraeT Ha 18 % mno cpaBHEHUIO
¢ KOHUOM IpPeJBIAYIIEro Ioja;

— ¢ ¢reBpaJIs IO UIOHL KAMAOT0 rofa HeoGXO0AMMO BBINJIATUTEL YaCTh JOJIra;

— B MIOJIe KAXKAOr0 TOfa JOJAT JOJIKEH OLITh HAa OZHY M TY JKe BeJIUYHHY MeHbIle HOJra Ha
HIOJNEL HIPEeALIAYIIIErO rofa; ‘

— Kk uonio 2033 roga KpeauT FOoJsKeH ObITH ITOJHOCTHIO IOTallleH.

Kaxkyio cyMMy IJIaHUPYETCS B3STh B KPEAUT, eclu ofliasd cyMMa BBINJIAT MOCJE IOJJHOTO
ero morainedus coctasuT 1125 Teicay pyOaeir?

Toukun A, B, C, D u E nexaT Ha OKPYKHOCTH B YKa3aHHOM nopaxke, npuuém AE = ED =CD,
a npamiie AC u BE nepuesguryiasapasl. Orpesku AC u BD nepecerkaiorcd B Touke T.

a) Hokaskure, uto npamasa EC nepecexaer orpesox T'D B ero cepenuse.
6) Haitnure mnomans Tpeyronsauxa ABT, ecnu BD =6, AE =+/6.

Haitgure Bce 3HAYEHUA A, IPH KAXKEOM M3 KOTODBIX ypaBHEHUE
|x* —a®| =|x+a|-Vx* —4ax+5a

HuMeeT POBHO OJfMH KOPEHb.

Ha fgocke HanucaHbl TPU PA3JHUYHBLIX HATYPAJLHBIX 4pcjia. BTopoe YHCJIO paBHO CyMMe
nudp IepBOoro, a TpPeThe PaBHO cyMMe IU(p BTOPOTO.

a) Mosker nu cymMma 9THX 4ducesa ObIThH paBHa 20227

6) MosxeT JM cyMMa 3TUX uMces ObTh panHa 20217

B) B Tpoiike uumces mepBoe YHCIO TPEX3HAYHOE, a Tperhe paBHO 2. CKOJBKO CyILECTByeT
TaKUX TPOEK?

ITpoeepome, umobGvL kascObii omeem 6wl 3anUCaAn pROOM ¢ HOMEPOM COOMEEMCIMEYIOULE20
3adanus.

© 2025. 000 «ManarenserBo «Hauuonansuoe obpasosannes. © 2025. YOV OO «MITHMO»

KOI’IH})OB&HHQ, pPacnpoCTpPaHCHHE M HCNOJNBL30BAKHNE B KOMMCPUYCCKHX IEJIAX 6e3 NMCBMEHHOro paspeiuesunsa npanooﬁnanaweneﬁ He Jjornycxkaercs
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Yacts 1

Omeemom k 3adanuam 1-12 asnsemca yenoe Lucao unu KOHeLHAR decAMUUHAR
0po6b. 3anuwume wucno 6 noie omeema 6 mexcme pabomuvt, 3amem neperecume
ezo0 6 BJIAHK OTBETOB N: 1 cnpaéa om Homepa coomeemcmeynuezo 3adanus,
Hawuraa ¢ nepeod knemouxu. Kaxcdyro yuppy, sHax «MuHRyc» u 3anamyio nuutume
6 omdensHOl KIemouke 6 COOMEEemcmeul ¢ npueedénnstmu 6 6aanke obpasyamu.
Edunuybt uamepenuii nucamv He HYICHO.

B rynoyroabHoM Tpeyrojsauke ABC ussectno, yro AC = BC, H
sricora AH pasHa 3, CH = /7 . HaiiguTe cunyc yraa ACB. O\

OrseT: .

[ 2 | Ha xoopaumaTHO MAOCKOCTH U30GDParKeHsI e
BEKTOPBI @ ¥ b, KOOPAMHATHI 9THX BEKTOPOB —
neasle yucia. Haligure cransgpHoe npousseieHne L]
a-b. 1-

\Q i
\

OTBerT: .

=Y

/=

ITuAuEAP BOMCAH B NPABUJILHYIO NIECTHYTOJbHYIO MPU3MY.
Pazguyc ocHOBaHMSA IMUJIMHAPA paBeH 3, a BbICOTA paBHa 2.

Haiinnre nnomanb 60KOBOH IMOBEPXHOCTH NPU3MBEL.

== -
[ . W

Fr

P AR

Orger: .

A
1\

Ha sK3aMeHe [10 reOMETPUH IIIKOJLHUK OTBEYAET HA OJWH BOIIPOC M3 CIMCKA 9K3aMeHAIIMOHHBIX
BOIIPOCOB. BeposaTHOCTH TOro, YTO 3TO BOIPOC IO TeMe «BrnucaHHas OKPY’KHOCTb», pPaBHA
0,25. BepoAaTHOCTH, TOro, 4TO STO BOlpoc mo TeMe «Ilnomaxns», paBaa 0,3. Bompocos,
KOTODBIE OJHOBPEMEHHO OTHOCATCS K 3THM ABYM TeMaM, HeT. Halinure BEpOATHOCTD TOTO,
4TO HA dK3aMeHe NKOJLHUKY AOCTAHETCH BOIPOC IO OZHOHU M3 3TUX ABYX TEM.

OTBeT: .

© 2025. 000 «HUsparenserBo ¢«HauuouasnHoe obpasopanues. © 2025. YOV ATIO «MITHMO»
Konuposarue, pacnpoCTPAHEHHE H HCHONL3OBAHHMCE B KOMMEDPYECKUX IeNnaX 6e3 I1MChMEHHOrO paspeiieHus npapoobnanarene# He AonycKaercy
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ErS. TMNOBLIE 3SK3AMEHALWMOHHBLIE BAPUAHTLI

[ 6 ]

JBe GabpuKyM BEINYCKAIOT OQUHAKOBbIE CTEKJIA HJIs aBTOMOOUNLHLIX (ap. [lepsasa pabpura
BRITyCKaeT 25 % 3Tux cTéxoJ, Bropass — 75 %, nmpuuém Opak CTEKOJ], U3rOTOBJEHHBIX
dhabpuxamu, cocrasiser Ha nepBoil pabpuxe 5 % , Ha Bropoit — 1 % . Haiiqure BepoATHOCTD
TOTO, YTO CAYYaWHO KYNJIEHHOE B MATa3WHE CTEKJO OKAXKETCHA OPAKOBAHHBIM.

OrseT: .

HaitiguTe Kopensb ypaBHeHusa 92°7° =3,24.52%+5,

OTser: .

4cos121°

Hainure 3HaueHue BHIPAKEHUA
cosH9°

OrserT: .

Ha pucynxe wusobpaxén rpadux ¢yEKnum y=f(x). Ha ocu abcmucc oTMedeHBI
Tourky —2, ~1, 1, 4. B Kakoi#l U3 9TUX TOUYEK 3HAYEHNe NIPOU3BOJHON Hanboanmee? B oTBere
YKAKUTE 3Ty TOUKY.

yi

Orsert: .

IIpu remneparype O °C penbc umeer anuny l,=15 m. IIpu BospacTasuu TeMIepaTypbi
NPOUCXOJHUT TENJIOBOE PACIINPEHYE PeNlbca, M ero AJKHA, BhIPDAXKEHHAA B MeTPax, MEHSIeTCSA
no saxony [(t°) =1l (1+a-t°), rae a =1,2-107°(°C) ' — xoadduuuenT TensmoBoro pacipers,
t° — Temneparypa (B rpaaycax Lleancus). Ilpu Kaxoil TeMIepaType pesbe YVAJIMHUATCA
Ha 7,2 mm? OtBer natite B rpagycax Lleabcus.

OTser: .

BenocunegucT BblexXal ¢ HOCTOSTHHOM CKOPOCTBIO U3 ropoza A B ropojg B, paccrossue
Mex Ay KoTopsiMu paBHO 135 kM. Ha ciexyromuii 1eHs OH OTIPABUJICS OGPATHO CO CKOPOCTHIO
Ha 9 xkM/u Gosblie mpesxHeit. Ilo gqopore oH chenan ocTaHOBKY Ha 4 yaca. B pesyabrate
OH 3aTpPaTUJ Ha OOPATHBIN IIYTh CTOJNBKO K€ BPEMeHHU, CKOJILKO Ha nyTh u3 A B B. Hailizure
CKOPOCTB BeJslocunejucra Ha nytu us A B B. OTeer gafite B KM/4.

Orser: .

© 2025. 000 «Hanareancrso ¢Haunonasnuoe obpasopaunes. © 2025, YOV NI10 «MITHMO.

Konuposanne, pacrnpocTpaleiue H HCIOJAL3OBAHME B KOMMEPUECKHX UeNsiX 6e3 NHUCHMEHHOro paspeIneHus npapoobnagateseit e gomycKaercs
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Ha pucysxke wusobpakéd rpadux OGOyHKIUU vk

f(x)=ax?+bx+c. Haitnure f(—9). ‘

OrserT: .

_4

Hafignre TOUKY MHHIMYMa QYHKIUH Y=—xvVX —5x+4.

®

3
Orger: .

He 3a6ydvme nepenecmu éce omeemus. 6 61anx omeemos N 1 6 coomeemcmeuu
¢ uHcmpykryuel no 66LNONHEHUIO PAGOMbL.

ITposepvme, wmobov. KaxOvili omeéem 6bin 3anUCAH 6 CMPOKE C HOMEPOM
coomeemcmaeyrouiezo 3a0anus.

Yacrs 2

Ansa 3anucu pewenutl u omeemoeé nHa 3adanua 13—-19 ucnonvsyime BJIAHRK
OTBETOB N 2. 3anuwume crawana Homep 6vinoinsemozo sadanusa (13, 14 u m.a.),
a 3amem noanoe 060cHo6anHOe peuenue u omeem. Omeemul 3anucviéaiime LémMKo
u pasbopuueo.

a) PemuTe ypaBHeHue 2coss(x—n):sin(§;-+xj .

In 1ln
0) HalinuTe BCce KOpDHM 5TOr0 ypaBHeHUs, NPUHaJIeKAlIe OTPE3KY [ > —}

27 2

B npaBuabHOl YeThipéxyroJsibHo# nupamume SABCD cropona ocHoBanusa AD pasra 10,
Beicota SH pasna 12, Touxka K — cepemuna 6oxoporo pebpa SD. IInockocts AK B niepecexaer
6orosoe pedbpo SC B Touke P.

3
a) Joxasxure, 4TO NJoma b YeTsipéxyromsauka CDKP cocTapadeT 1 TLJIONIA AN TPEeyroJbHUKA

SCD.
6) Haiipure o6wém nupamunst ACDKP.,

© 2025. 000 «Uszgareancrso ¢Hanuonanenoe obpazosamues. © 2025. JOY HIIO «MITHMO»

Kormponaﬂue, PaciIpoCTPaHeEHE N HCIIOALIOBAHNE B KOMMEPYECKHX UCAAX 0e3 IMCbMEHHOro paspemenns ﬂpﬂBOOGHﬁAaTeJleﬁ He Jonycraercs
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Er3. TUNOBLIE 3K3AMEHALIMOHHLIE BAPUAHTL!

Pemure HepaBeHCTBO (25—4 -5 )2+ 8.-5%< 2-25%+15.

B urone 2023 roza niaEUpyeTCA B3ATH KpeguT Ha 10 JieT Ha HEKOTOPYIO CYMMY. ¥ CIOBUS

BO3BpaTa TaKOBBI:

— Kaskabli aasapsb ¢ 2024 mo 2028 rog pouar sospacraer Ha 18 % o cpaBHEHUIO ¢ KOHIOM
npenpI AYINero rojas;

Kax bl aaBaps ¢ 2029 mo 2033 rox monar BospactaeT Ha 16 % no CpaBHEHMIO ¢ KOHIIOM
MPeABIAYIIEro rona;

¢ (peBpaNA II0 UIOHDb HEOOXOAMMO BBHIIJIATUTH YaCTh JOJITa;

— B HI0JIe KaXX oro I'ofia JOAT NOJKeH ObITh Ha OZHY M TY 2Ke CYMMY MeHBIIe J0JIra Ha NI0Jb
MpeaLIAYIero roAa;

K mouo 2033 roza KpeauT AOJIKEH OBITH MOJHOCTBHIO IOTANIEH.

Halizure cyMMy, KOTOPYIO ILIAHUPYETCS B3SATh B KpPEOWUT, ecju ofIas cyMMa BBIILIAT
IO KPeIuTy NOJKHA cocTaBuTh 1470 TeIic, pyOseil.

Touxku A, B, C, D u E nexaT Ha OKPY>XHOCTH B YKas3aHHOM nopsjake, npuuém BC = CD = DE,
a AC 1 BE. Touxka K — mepeceuenue npambix BE u AD.

a) Hoxasxkure, uro npamada CE menut orpesok KD monoJsam.
6) Haiinure niomans Tpeyroabauka ABK, ecou AD =4, DC = V3.

Haiigure BCce 3HaueHNA @, IPHU KaXAOM M3 KOTODBLIX ypaBHEHUeE
x?~a?|=|x+a|-Vx* -Bax+4a

MMeeT POBHO ABa PA3JIUYHBIX KOPHS.

Ha gocke HamucaHbl TPHM PASJIMYHBIX HATYPaJNIbHBIX uKcia. Bropoe 4ucIO paBHO CyMMe
nudp HepBoro, a TpeThe paBHO cyMMe nudp BTOPOro.

a) Moxker au cyMMa 9TUX yuces ObITH paBHA 34567

6) MosxeT I CyMMa 9THX Yuces ObITh paBHa 23457

B) B Tpoiike 4mces nepsoe YMUCJIO TPEXBHAUHOE, & TpeThe PaBHO 5. CKOJBKO CyIIeCTBYET
TAKUX TPOEK?

IIpoeepvme, umobvt Kaxcdolil omeem Gbvln 3anucan padom ¢ HOMEPOM COOMEEMCMEYlLe20
3adanusn.

© 2025. 000 ¢Maaarenserno «Hanuonansuoe obpasoeanues. © 2025, YOV III0 «MITHMO»

Kounponmme, pacnpocTpaneHye U MCHOJIb30BAHKE B KOMMEPIECKHMX LeJIAX 6e3 NMCHLMCHIIOTO PA3peIIeHus npaxmoﬁnazm'reneﬁ He NOoIyCKaeTcs
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BAPHAHT 33

Yacts 1

Omeemom k 3adanuam 1-12 aensemca yenoe wUCLO ULU KOHEUHAR OeCAMUUHARA
0pobb. 3anuwume “wuCLO 6 NOLe Omeéema € mexcme pabomoi, 3amem neperecume
e20 6 BJJAHK OTBETOB N: 1 cnpasa om nomepa coomeéemcmeynu,ezo 3a0anus,
HawuHan ¢ nepeoi kaemouku. Kaxncdyio yudpy, 3Hax «Munyc» u 3anamyro nuwume
6 omdenvHol KiemouKe 6 cOomeemcmeuu ¢ npuéedénnsimu 6 6ranke obpasyamu.
Edunuyst uamepernuii nucamv He HYIHHO.

OxoJio Tpanenuu onucaHa OKPY)KHOCTb. IlepuMerp Tpanenuu paBeH
38, cpennsas auHud pasHa 11. Haligure 60KOBYIO CTOPOHY Tpanemuu.

OrseT: .

Taus: BekTopsl a(3; 7), b (8; 9). Haitnute nmuuy sexropa 1,2a —0,75h .

OrBert: .

OcHOBaHNEM MUPAMUJLL CIYIKHAT IPAMOYTOJIbHUK, OfHA O0KOBadA I'PaHb
HeprHeHAUKYJIsIPHA NJIOCKOCTH OCHOBaHHHA, & TPU Apyrue GOKOBbie
rpasy HaKJOHEHHI K IJIOCKOCTH OCHOBaHHA Iog yriaom 60°. Beicora
nupamMugsl pasHa 6. Hafiqure 0666M nupaMuisi.

OrseT: .

Ha xnasuarype Tesaedona 10 uudp, or 0 go 9. KakoBa BepoATHOCTh TOTO, YTO CIAYYAUHO
Hakaraa nudpa 6ymeT yérHoit U MeHbIe 7?7

OrseT: .

B ToprosoM uLeHTpe ABa OZUHAKOBLIX aBToMarta mpozawoT Kode. BepoaTHOCTE TOro, 4To
K KOHIY AHA B aBToMmare 3akoHuuTcsi Kode, paHa 0,25. BepoarHocTs TOro, 4ro xode
3aKOHYHNTCA B 000uUX asromMarax, passa 0,1. Haligure BepOATHOCTb TOTO, YTO K KOHIY JHA
Kode ocTageTcss B 060MX aBTOMATAaX.

OtBer: .

8x+36
Pemmure ypasHenue x=———. Ecau ypaBHenue umeer OoJibllle OJHOrO KOpHSA, B OTBETE

x+13
SaNUIINTE MEHLIUNIA 13 KOPHeH.

OTBeT: .

© 2025. 000 «UsgaTenncrso «Hannonaasuoe obpasosannes, © 2025. HOY JITIO «MITHMO»
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Er3. TUMNOBLIE 3K3AMEHALWMOHHBLIE BAPUAHTb!

. - - 3410 -
Haiigure 3HaueHne BHIPAMKEHUSA 21103 91-3V10 . 9vT0-1

OTBeT: .

MaTepI/IaJIbHaﬂ TOUKa OIBUMKETCH HpﬂMOJII/IIIefIHO 10 3aKORY
1
x(t)=—=t*+4t* -3t +15
3 b4

rie X — pacCTOSHUE OT TOYKU OTCUETA B METpPaX, { — BPEMS B CEKYHHAAX, IPOLIeAIiee
¢ HavaJa aerokenns. Halinure e€ cKOpocTh (B METpax B CEKYHAY) B MOMEHT BpeMeHH £ = 7 C.

Orger: .

Hus oforpesa momMeIeHus, TeMIepaTypa B KOTOPOM NoaaepskuBaercs Ha yposHe T, = 20 °C,
yepes paguaTop OTOMJICHUA IPONYCKaoT TOPAYYIO BOAY. Pacxo npoxoasiel yepe3 Tpyoy
paauaropa Boael m = 0,5 kr/c. Ilpoxons no Tpybe paccrosHue X, BOAA OXJIAXKIAETCH OT

. .. cm T, -T,
HayaJbHOM Temneparypst T, = 72 °C go remneparyps! T, npuuém x = a—log,———, e
Br-c . Br Y T-T,
c=4200 —~ ~ TEeNJNIOEMKOCTh BOABI, Y= 63 —°C — wrospdunuentr remnsoobmeHa,
Kr- M-

ao=1,5— mocroaunas. Hafigure, 1o xakoil temnepatypsl (B rpagycax Ieabcus) oxaagurcs
BOZA, ecay piuHa Tpyodsl paguaropa pasua 100 M.

OTBerT: .

Vmeercsa aBa cmaasa. IlepsBuiil ciias comepxut 5 % menu, sropoit — 14 % menu. Macca
BTOPOTO CIIaBa 0oJbIe Macchl Iepsoro Ha 5 Kr. M3 sTuxX ABYX CILJIABOB HOJYYWJIH TPETHH
ciiiaB, cogepsxainuii 12 % wmeau. Halimure maccy Tperbero cunasa. OrBer paiite
B KUJIOTPaMMax. ‘

OTserT: .
Ha pucynke wuzobpamxén rpadpux QGyHKIIUN 17\
k
f(x)=="+a. Haitaure f(-8). |
x
OrBer: .
— 1
= 1 >
0] 1 x
A

© 2025. 000 «Msaarenncrpo sHanuonanbnoe obpasopanues. © 2025, YOY JII0 «MIITHMOs»

KOHHDOB{\H]’(E, PacupocTpancie ¥ HCHOML30BAHNE B KOMMEPUYECKHX LeNAX 6e3 NUCHMEHHOro paspelIcuns npanooﬁﬂanaﬂ‘enei& He jonycKaercsa
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®

. 3
Haiinure HauMenbliee 3Hadenne GyHKIUN y=42cosx-45x+35 Ha oTpeske [_?n; 0}.

Orser: .

He 3a6ydvme nepenecmu éce omeemust 6 6aanx omeemoe N 1 6 coomeemcmeuu
¢ uUHCMpyKyuell no 6biNOAHEeHUI0 pabombt.

IIpoeepvme, wmobuv. kKaxOvii omeem 6bvLA 3anUCAH 6 CMPOKe C HOMEPOM
coomeemcmeyiou,ezo 3a0anu.

Yacte 2

Ana 3anucu pewenuil u omeemoé na 3adanua 13—-19 ucnoavayime BJAAHK
OTBETOB N: 2. 3anuwume cHaiania Homep 6binoinaemozo 3adanus (13, 14 u m.d.),
a 3amem nonHoe 060CHOBAHHOE peuleHue U oméem. Omeemuol 3anucviéaiime HE€mMKo
u pa3bopiueo.

a) Pemurte ypaBHerue 3-9%*1 -5.6%+1 44%+15 =0,

n T
6) HalizuTe BCe KOPHM 3TOr0 ypaBHEHUdA, IIPUHALJIEKALLNE OTPE3KY [_E; E}

B npasuibHO# TpeyronbHaoit npusme ABCA,B,C, ra pébpax AC u BC oTMe4yeHBI COOTBETCTBEHHO
Touku M u N tag, uro AM : MC=CN :BN=2:1.

a) Hokaskure, uro miaockocTs MNB; npoxoaut depes cepenuny pebpa A,C,.
6) Haiigure nnowans ceuenmss npusamsl ABCA,B,C, nuockocteio MNB,, eciu AB=6,
AA]. = '\/_3_ .

Pemure Hepapenctso 27'6(*™D <(x? —1)1g3.

ITo Bruany «A» 0aHK B KOHIIE KaXXJoro roga yeeauuunsaer Ha 20 % cymmy, mMeoIyiocs
Ha BKJAZe B Hauyalle I'ofa, a 0 BKIaAy «B» yseauuusaer oty cymmy Ha 12 % B Teuenue
KaXKJOTO M3 IIEepBHIX ABYX Jer. Hafaure Hanbosblllee HATYPAJbHOE UYHCJIO IIPOIEHTOB,
HaYrCJeHHOEe 3& TPETHI roj Mo BKJIaJLy «B», Ipu KOTOpPOM 3a BCe TPH I'oja dTOT BKJIAM
OyzeT MeHee BHIFOJEH, 4YeM BKJAZA <«A».

B napannenorpamme ABCD yron A ocrpelii. Ha npojonskenuax ctopod AD u CD 3a Touky D
BeIOpaubl Touku M u N coorBeTcTBeHHO, npuuéM AN =AD u CM =CD.

a) Hoxasxkure, uro BN = BM.
6) Haliqure MN, ecniu AC =5, sin£BAD =1—53.

© 2025. 000 «Msnparesperso sHauuonansuoe obpasopapnes. © 2025. YOY UIIO «MIITHMO»

Konupoxzamre, pacnpocTpaHeHHe U UCIONB30BAHME B KOMMCPDYECKMX LenAxX 6e3 MUCHMEHHOrO paspenieans npaBooﬁnanaTeneﬁ HE JI0oNnyCKaeTcsa
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ErS. TUNOBbLIE 3K3AMEHALMOHHbLIE BAPUAHTH!

HaiiguTe BCe MONOKUTeNbHBIE 3HAUEHNA d, IPH KAXJIOM U3 KOTOPBIX KODHYU yPaBHEHUS

3a%* —16* +2-(4a)* =0 npunHaznexkar orpesxy [—2; —1].

UssecrtHo, uto a, b, ¢, d, e u f — 2T0O pasJIuUYHbIE, PACCTABIECHHLIE B HEKOTOPOM, BOSMOXKHO
WHOM, lopaAaKe uucaa 2, 3, 4, b, 6 u 16.

a ¢ e
a) MoskeT 1 BBIIIOJHATHCHA PABEHCTBO —+—+—=06 7

b d f

a ¢ e 961
6) MoxeT J¥M BHINOAHATLCA PABEHCTBO — +—+—=——7

b d f 240

a ¢ e

B) Kaxkoe HanMeHbIIlee 3HAYEHNE MOYKET IIPUHUMATE CYMMAa 3+E+? ?

IIposepvme, umobut xaxcdvii omeem 6vin 3anucan padom ¢ HOMEPOM COOMEEMCMEYIoUe20
3adanusn.

© 2025. 000 «Msaarenscro «Hauponanpnoe obpasopanues, © 2025. YOY AII0 «MIITHMO»

Konuposarue, pacnpocTPAHCHME ¥ HCIONL3OBANHE B KOMMEPUYECKMX LenaX 6e3 MHCHMEHHOrO PASpPeIIeHMnA nMpapoohiaaTeneil He JOYCKARTCS
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BAPHAHT 34

Yacts 1

Omeemom k 3adanuam 1-12 aensemcsa yenoe “UCLO UAU KOHEUHAA decamuinas
0po6b. 3anumume “ucnoO 6 Noie omeema 6 mekxcme pabomut, 3amem neperecume
ezo 6 BIAHK OTBETOB N 1 cnpasa om Homepa coomeemcmeyou,ezo 3adanus,
Hawuran ¢ nepeoil kremourxu. Kancdyio yudpy, 3nax «Munyc» u sanamyo nuuwume
6 OMOenbHOU KlemouKe 8 COOMmeemcmeuu ¢ npuéedénnbLmMu 6 branxe obpasyamu.
Edunuyst usmepenuil nucamv He HYMIHO.

Bokosasa cTopoHa paBHOOEAPEHHON Tpanelul PaBHA €€ MeHbIIEMY
OCHOBAHHIO, YroJj NIPH OCHOBamuu paBeH 60°, Gojblilee OCHOBaHHE
pasro 28. Haiigure paguyc OMMCAHHONA OKPYIKHOCTH 9TON Tpallenuu.

Orser: __ .

Ilaus: BexTOpsl a(13; 10), b (3; 4). Haiigure anuny sextopa 0,8a —2,35 .

OTseT: .

CTopoHa OCHOBAHUS MPABUJILHOMN HIECTHYTOJNBHON IUpaMU/bl paBHA 3,
Goxosoe pebpo pasHo 6. Haligure 06Bb€M nupaMunsl.

OTBeT: .

V3 MHOMeCTBa HATYpaJbHbLIX unuces oT 56 o 80 (BKIIOUMTENHbHO) HayAauy BHIOHMPAIOT OXHO
yucyo. Kakosa BepOATHOCTH TOTO, YTO OHO JeJuTcA Ha 47

OreerT: .

B Toprosom HeHTpe JBa OAMHAKOBBIX aBTOMAaTa NPOJAIOT 4Yail. BepoAaTHOCTHL TOro, 4TO
K KOHIY JHS B aBTOMATE 3aKOHUMTCA Yaid, paBHa 0,2. BepodaTHOCTH TOrO, UTO Yail 3aKOHYUTCA
B ofoux asTomarax, pasHa 0,18. HailiguTe BEpOSITHOCTH TOro, YTO K KOHIY AHA 4Yai
ocraneTrcd B o6oux aBTOMaTax.

OTBeTt: .

Tx

3x%-26
3aNMIINTe MEHBIINA U3 KOPHEI.

Pemrure ypaBHenue =1. Ecinu ypaBHeHUe umMeeT GoJsblile OJHOIO KODHSA, B OTBETE

OrBer: .

© 2025. 000 «Hzparenncrso eHanuoransuoe obpasosannes. @ 2025, HOY MO «MITHMO»

KOHKPOB&HHQ, pacnpocTpaHeHe 1 HCNOMb30BaAHNE B KOMMEPUECKHX HCISIX §e3 NICHLMEHHOrO paspemesns npaBooGnu}m’reneﬁ HE qoHYyCKaeTcs
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Er3. TMNOBLIE 3K3AMEHALUMOHHLIE BAPWAHTbI

o V3 - 1+3V3 -
Haiigure sHaueHue BoIpaykenus 5> *.50+3v8 1531

OrTserT: .

MaTepI/IaJIBHaH TOUKa ABHIKETCS I'IpﬂMOJII/IHeI';IHO 10 3aKOHY
1
x(t)=—=t*+4* -2 -t +14
2

rae X — PacCTOsHME OT TOUKHM OTCYETAa B MeTpax, ! — BpeMA B CEKYHIAX, MpollejlIee
¢ Hayana nqeuxennsa. Halanre eé ckopocTs (B MeTpax B CEKYHAY) B MOMEHT BpeMeHu ¢ = 5 c.

OTser: .

s oborpesa moMelleHus, TeMIepaTypa B KOTOPOM NoJAep:kuBaercs Ha yposue T, = 15 °C,
yepes paguaTop OTOIIEHHUS IPONYCKAIOT TOPAYYI0 Boay. Pacxon nmpoxoadAineil uepes Tpyoy
paguatopa Boanl m =0,5 kr/c. Ilpoxoas mo Tpybe paccTosHue X, BOAA OXJAXKIaeTCs

. . cm T, -T,
oT HayanbHOU Temnepartypsl 1, =79 °C no temuepartypsl T, upuuém x = a———logzﬁ ,
Y “4in
Br-c .
rae ¢=4200 ——— — TEeIUIOEMKOCTH BOJHI, y=63 G — koo(hduuenT TenaoodmMena,
KI‘. .

aa=1,3 — nocrogunas. Haitnure, 1o kakoit remeparypsl (B rpagycax Illenncus) oxmagurcesa
BOJA, ecJi AJAuHaA TPyOLl paguaropa pasua 130 m.

Orser: .

Hmeerca aBa cnuaBa. Ilepssiil crias copepskuT 5 % HuKeasd, Bropoit — 14 % Hukess.
Macca BToporo cnsiasa 0oablle Macchl IepBoro Ha 8 Kr. VI3 aTUX ABYX CILJIABOB MOJYUMIN
Tperuil cnnas, copepxkamuit 11 % nuxensa. Hatqure macey Tpersero crnasa. Orser gaiire
B KUJIOTPAMMAax.

OrBer: .

Ha pucynke wuszobpakén rpadur GyHKUIMU vh
1

k .
f(x)=—+a. Hallgure, Npu KAaKOM 3HAYEHUH X
x

3HaueHHe PYHKINKU PaBHO 7.

OTger: . 4]

¥

T

© 2025. 000 «Hagareaserso ¢HannoHanenoe obpaszosanmues. © 2025. YOY HI10 «MITHMO»

KOHHDOBaIIHe, pacnpocTpaHeHue M MCNOJIb30BAHME B KOMMEPUCCKUX OeNsXx Ge3 NUCbMEHHOro paspeulenus nmpaBoodaanareneil He yonycxaercsa
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Haiiqure Hauboaplee sHavenue pyHruuu y=49x—-46sinx+37 na orpesxe [—g; 0].

®

OrserT: .

He 3a6ydbme nepenecmu 6ce omeéembuvt 6 6nrank omeemoe N 1 ¢ coomeemcmeuu
¢ uNCmMpyKyuell no 6btNONHERUIO PAbombL.

Ipoeepvme, umobs. KaxcOviii omeem O6bLA 3GNUCAH 6 CMPOKEe C HOMEPOM
coomeemcmaeyou,ezo 3a0aHU.

Yacrts 2

Ana szanucu pewenut u omeemoé Ha 3adanus 13—19 ucnonvayime BJAHK
OTBETOB N 2. Banuwume cHawaia womep goitnoansemozo 3adanus (13, 14 u m.0.),
a 3amem nonnoe 060CHO6anHOe peuwerue u omeem. Omeemut 3anucviéaiime L€MKo
u pa3bopiueo.

a) Pemure ypasaenne 2505 _-13.10%1 +4%05 = (.

. i
6) Haiigure Bce KOPHU STOTO YpPaBHEHUsA, HPHHALJIEIKAINYEC OTPE3KY [_E; ﬂ].

B npasunsnoit rpeyroabaoil npusme ABCA,B,C, Ha pébpax AC u BC oTMeueHb! COOTBCTCTBEHHO
rouku M u N tak, uro AM : MC=CN : BN=2:1, trouka K — cepenuna pebpa A C,.

a) Jlokaure, 4To NIOCKOCTh MNK npoxoauT yepes sepmiuny B;.
6) Haitgure paccrosinue ot Touku C o mrockocty KMN, ecniu AB=6, AA, = 2,4,

(-1— 1g2
Pemure HepaseHcTso 8017 <(x%-1)%".

ITo Bknasy «A» 6aHK B KOHIle KaXKJOT0 roga ysenuuusaer Ha 10 % cyMMy, UMEOIIYIOCH
Ha BKJaJe B HadaJje roja, a no Bxjaany «B» yeemuuuBaeT 9Ty cymmy Ha 14 % B Tteuenne
Ka)KJOro M3 IepBLIX ABYX Jer. HaliauTe HauMeHbllee HATypaldbHOE UMCJIO IIPOLEHTOB,
HAUYKUCJEeHHOe 3a TPETHU roj Mo BKJaAy «DB», mIpu KOTOPOM 3a BCe TPU roja 3TOT BKJAL
Oyrzer Gojiee BHITOLEH, UeM BKJIAA «A».

B mapannenorpamme ABCD raurenc yrua A pasen 1,5. Ha mpopoiskenmax cropou AB
u BC mapansesorpaMMa 3a TOuKy B BbeIOpanbl TOYKM N u M COOTBETCTBEHHO, IPHUEM
BC=CN u AB=AM.

a) [lokaxkure, uro DN = DM.
6) Haitnute MN, ecin AC = V13 .

© 2025. 000 «Usagarenncrso «Hauuonaashoe obpasosanues, € 2025, 4OY JITIO «MIHMO»

KODMpOB&HHE, PACNPOCTPANECHNE M HCHOIh30BAHME B KOMMEDUCCKUX HEIAX €3 TMCLMEHHOTO PR3peuIe s npauooﬁnamwe_‘leﬁ He JOIYCRAeTC s
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Er3. TUNOBbLIE 3K3AMEHALMOHHLIE BAPUAHTLI

HajiauTe BCe MONOKUTENbHBIE SHAUEHNUA &, [IPU KAXKAOM K3 KOTODBIX KODHH YDPaBHEHUS

5a%* —2.4* +9-(2a)* =0 npunamrexar orpesky [—3; 1].

WssecTHO, uTO @, b, €, d, € U f — 3TO pasnaMUHBIE, PACCTABICHHELIE B HEKOTOPOM, BO3MOKHO
WHOM, NOopAaKe uucnaa 2, 3, 4, 6, 7 u 16,

a ¢ e
a) MokeT M1 BRINOAHATHLCA PABEHCTBO 3+E+7=11 ?

¢ e 1345
6) MoseT U BBHINOJHATHCA PABEHCTBO —+—+—=———
b d f 336
a ¢ e
B) Kakoe Hanbonplree 3HAUEHNE MOMKET IPUHUMATD CyMMa 3+E+??

IIposepvme, wmoGbr kasxdvil omeem 6bin 3anucan padom ¢ HOMEPOM COOMEEMCMEYIOULE20
3adanus.

© 2025. 000 «Maparenncrno «Hanuonaasroe ofpazosanues, © 2025, YOY HIIO «MITITMOs

Konunposaune, pacIpocTPaHEHMC M HCIONb30BAHME B KOMMEPHCCKUX Ueaax 6e3 MUChMEHHOrO DAsPCLICHKS IPABOOGJIAAATENE]R HE JOITYCKACTCS




BAPUAHT 35

Yacrts 1

Omeemom k 3adanuam 1-12 aensemcs yenoe LUCAO ULU KOHELHAA OecAmuiran
dpo6v. 3anuwume wucno 6 none omeema 6 mexcme pabomot, 3amem nepernecume
ezo0 6 BIAHK OTBETOB N: 1 cnpaséa om nomepa coomeéemcmeyow,ezo 3a0anus,
Hawunas ¢ nepsol kremouxu. Kaxcdyio yudpy, 3HAK «MURYC» U 3aGNAMYI0 nUWume
68 OMdenvbHOU KAemoiKe 8 COOMEEeMCemauu ¢ NPueedéHnsLMU 6 Granke oopasyamu.
Edunuybl usmepenuil nucams e HYNHO.

BuccekTpuca TYHOOro yrja DnapajljiejIorpaMMa JOeJIUT
MIPOTHUBOIIOJIOKHYIO CTOPOHY B OTHOIteHuu 3:4, cuuras
OT BepUWIMHBI ocTporo yria. Haiiaure 6O6IbINYI0 CTOPOHY
napaJjJjieorpaMma, ecjy ero nepuMeTp pased 33.

Orger: .
L]
|
Ha xoopamHaTHON MNJIOCKOCTHM M300parkeHbl : — i
- = . N o
BekTOopel a u b . Hafizure xoopauHaThl ‘\5
BeKTopa ¢, ecimt ¢ =0,5b — a, xKoopaAUHATHI N
9THX BEKTOPOB — IeJble Yucijia. B oTser
3alUIINUTE CYMMY KOOPAUHAT BEKTODA C . -1
Orger: . _ Y _x
; - 1

BricoTa xoHyca paBHa 18, a anuua obpasyiomeir pasHa 30.
HaijiguTe miaomiags 0CeBOro CeYeHHUSA ITOro KOHYCA.

OTser: .

IIpx M3roToBJIeHMH TOAIIUIIHMKOB AMaMeTPOM 62 MM BEPOATHOCTL TOrO, YTO AUAMETD
OyZeT OTAMYATHCSA OT 3ajaHHoro He Gonbure yem Ha 0,01 mm, paBra 0,986. Hailtaute
BEpPOATHOCTh TOrO, UTO CAYYAMHBIA NONMINOHUK OyJeT HMeTb JUaMeTD MEHbIUe 4YeM
61,99 MM mau Goaemie yem 62,01 mm.

OTBer: .

BuatioHucT 4 pasa cTpeideT IIo MULIeHAM. BeposaTHOCTD ONafaHuA B MULUEHE IIPU OFHOM
BeicTpesne pasHa 0,6. HaliiuTe BEpOSTHOCTH TOrO, YTO GHATIOHUCT IepBble 2 pasa HOIaJl
B MHUIIEHM, a DocJaeiHue 2 pasa npoMaxHyJacsa. Pe3ynbrar OKpyrauTe A0 COTLIX.

OTBerT: .

© 2025. 000 «Haparenscrso «Hanuouansitoe obpasosanues, © 2025, YOV ATIO0 «MITHMO»

Konyuposanue, pacnpocTPaHeHie U UCIOABL3IOBANME B KOMMEPUECKUX HeNdAX §e3 NHCLMENHOro paspelleHus npasoobaajarelell He JoNycKacTes
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Er3. TUNMOBLIE 3K3AMEHAUWOHHLIE BAPUAHTHI

[ 6 ]

Pemure ypaBuenme v9-8x =-x. Ecnu ypaBHenue umeeT OOJbIlle OJHOTO KOPHS, B OTBeTe

3anuIInTe GOJILIIMKME U3 KOpHe.

Orser: .

210g 9 3

% T -
HaI/IHI/ITe 3HAYCHHE BbIPAXEHHUA 210g9243 .

Orger: .

Ha pucyake uzobpaskés rpaduk y = f'(x) — npouspogHoi GpyHrunu f(x), onpesenéHHON
Ha naTepnade (—9; 6). Haitnure npomeskyTku yopiBaHusa GyHKIuu f(x). B orBeTe yraxure
JJINHY HaubOoJILIIero u3 HUX.

m , Yh |

)
el
Q
i
—
=T 1
wY

OTser: .

T'pya maccoit 0,25 Kr kosebnercsa Ha TpyKKHHe. Ero cKopocTs U MeHSETCs II0 3aKOHY
v=U cos%, rae t — BpeMd ¢ MOMEHTA Hayasa Koxebauuit, T = 2 ¢ — nepuox Kojebanui,
v,=1,6 m/c. Kuneruueckas sHeprust £ (B IKOYNSAX) Ipys3a BbIUUCHIETCA 1O hopmyte
E :T’ rae m — Macca rpysa B KHJOIpaMMax, U — CKOPOCTbL rpysa B m/c. Haiigure

KUHETHYECKYIO DHEePruio rpysa depes H6 ceKyHI mocje Hauana kKojaebanuii. Orser paiire
B JAKOYJISIX.

OrBer: .

Bapsxa B 10:00 Boiunaa u3 nyukTa A B OyHKT B, pacnoxoxxenuniii 8 15 kM ot A. IlpoGsis
45 muHyT B nnyukre B, 6apska oTnpaBuiack Has3ax M BepHyJach B OYHKT A B 16:00 Toro
ke pHa. Onpexpenurte (B KM/4) CKOPOCTh TeUEHHUA PEKH, €CJAM U3BECTHO, UTO COOCTBEHHASA
cKopocTh 0apsxku paBHa 7 KM/d.

OrserT: .

© 2025. 000 «Hzpareancrso eHauuonaapHoe obpasopannes, © 2025, YOV JIII0 «MUHMO»

Konuposanue, pacnpocTPAREHHCE M HCIOJIb30BAKME B KOMMEPUECKHX LEAdX €3 NMChMEeHHOro paspeleHus npasoobianareaeil ne J0nMycKacrcs
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11 ] Ha pucyuxe mnszobpakeHbl rpaduru QyHKIIHUH Y
#_ 1. 1y Lo
f(x)=ax*+bx+c un g(x)=kx+d, XoTophie | ‘ g B
nepecexaiTed B Toukax A u B. Haitnqure abcnuccy \ / '
TOuKH B. ~ !
Otser: . v 1 f
s _
\LL| ol x
!

Haiizure nauGonbinee 3Hauenne PyHKuuu y=x° +5x® —140x Ha orpeske [—8; —1].

OrseT: .

He 3a6ydbme neperecmu éce omeemol. 6 61anK omeemoe N 1 ¢ coomeemcmeui
¢ UHCMpPYKYuei no 6bLNOLHEHUIO PAOONLbL.

@ Hposepvme, wmobv KaxOwvlli omeéem ObL 3aANUCAH 6 CMPOKe C HOMEPOM

coomeemcmseyou,ezo 3a0anua.

Yacrs 2

Ana sanucu peutenuil u omeemos na 3adanus 13-19 ucnonvsyime BJIAHK
OTBETOB N 2. Banuwume crhavana Homep ébinoansemozo 3adanusn (13, 14 u m.o.),
a 3amem noanoe o60croéannoe peurenue u omeem. Omeemeut 3anucvigaiime Lémro
u pasbopuueo.

a) Pemure ypaBuenue sin2x+cos2x=1.

n
6) Haiinure Bce KOPHU 3TOr0 YpaBHEHUSA, IPUHALIEKALINE OTPEIKY [—?; - 275} .

B npasuasuoi npusme ABCDA,B,C,D, ¢ ocaosanuem ABCD Gokosoc pe6po pasuo 3,
a cTopoHa ocHOoBaHHA paBHa 2. Yepesd TOUKy A; NepHeHIUKYJIAPHO miaockoctu ABD,
nmposeleHa npamad l.

a) Jdoraskure, 4To npamas [ nepecekaer orpe3ok AC 1 meauT ero B oTHOmenuu 3 : 1.
6) Haiinure yron mexny npaveivu [ u CB;.

© 2025. 000 «UagarenncTBo «Hauuonansnoe obpasopaumer. © 2025. 4OY H1I0 «MITHMO»
Konuposanue, pacnpocTpaHeHNe U MCMOIL3OBAHME B KOMMEPUECKHX NeJsnx 5e3 NUCLMEHHOr0 PAaspellenns npasoodaanarencii ne gonyckaerces
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logy logy (-x) logy logy (-x)

Pemure vepaBenctso 7 7 2 <2 2 7

B urose 2025 rojga niaHupyeTCA B3ATh KPEAUT B 6anKe Ha cymmy 300 Thic. pybueil Ha 6 JerT.
VcIoBHS ero BO3BpaTa TaKOBHI:

— B sHBape 2026, 2027 u 2028 roxos moar BospactaeT Ha 20 % IO CPpaBHEHUIO C KOHIOM
TpeJLIAYIIero roua;

— B auBape 2029, 2030 u 2031 ronor monar BospacTaeT Ha r % 0 CPAaBHEHNIO ¢ KOHIOM
OIpPEeIBIAVIIEro I'oLa;

— ¢ (peBpansi MO MIOHBb KAMJOr0O Iroja HeOOXOAUMO BBIILJIATHTEL YaCTh KOJTa;

— B HIOJIe KaXKJOT0 I'ofa JAOJr J0JMeH ObITh Ha OAHY M TY JKe BeJIMUNHY MeHbIle JoJra Ha

WIOJNb IPEABIAYINET0 roga;

K uronio 2031 roja KpeauT AOJMKEH ObITh IMOJHOCTLIO IOTAIIIEH.

WNsBecTHo, uTO 00ILas cymMMa BEIILIAT NOCJE IIOJHOTO IOTAllleHUs KPEeJUuTa COCTABUT
498 Teicsau pyoaeir. Haitgure r.

Oxoui0 oxpysxHOCTH ¢ HeHTpoM O onucana tpanenus ABCD c ocroBanuamu AD u BC.

a) Moraxure, ytro LAOB = 2 COD = 90°.
6) Haiigure oTHONIeHME GONBIIEr0 OCHOBAHUS TPANelUU K MEHbIIIEMY, €CJU U3BECTHO, UTO
AB =CD, a nyiomajp 4eTHIPEXYTONbHUKA C BEPIIMHAMY B TOYKaX KACAHUA OKPY>KHOCTH

12
CO CTOPOHAMM TpaIlelIMH COCTABJISIET 19 nnomany rpaneuuu ABCD.

Haiinure Bce Takue 3HAYEHUS @, IPU KaXKJOM K3 KOTOPLIX HEPABEHCTBO
-1<sinx(a-cos2x)<1

BEPHO IIPH BCeX ﬂeﬁCTBHTeJILHLIX SHAaYEeHUAX X.

OrHolIeHHEe TPEXBHAYHOTO HATYPAJILHOTO YKCAA K CYMMe ero Hupp — IeJioe YUCIO.

a) MoxeT M 9TO OTHOIEHNE OBITH PABHBIM 347

6) MoskeT Jii 3TO OTHOIIIEHNE OBbITH PABHLIM 847

B) Karoe HauMeHbIIlee 3HAUEHKE MOJKET NIPUHNMATEL 9TO OTHOLIEHME, ecau mepBad nudpa
TPEX3HAYHOrO Yucjaa paBua 47

IIposepvme, umob6st Kaxcdvil omeem 6vLn 3anucan padom ¢ HOMEPOM COOMEEMCMBYIOULEZO0
3adanus.

© 2025, 000 «Magateaserso «HanuonansHoe o6pasosannes. © 2025. YOV OIIO «MITHMOs
Konuposauue, pacmpocTpaHeRHe ¥ HCHOMb3UBAHHE B KOMMEPYECKMX LCAAX 03 NUChMEHHOr0 paspelIeHHs NPaBoobaajarencii He QOMYCKAETCsH




Touka nepeceueHus GMCCEKTPHUC ABYX YIJIOB mapajjeorpaMma,

BAPHAHT 36

Yacts 1

Omeemom k 3adanunm 1-12 aensemca yenoe LUCLO UNU KOHEUHAR ecamuunas
0pobb. 3anuuiume “uUcn0 6 NOLe omeema 6 mexcme pabomui, 3amem nepernecumnie
ez0 6 BJIAHK OTBETOB N 1 cnpaea om Homepa coomeéemcmeyiousezo 3adanui,
navunan ¢ nepeoi xnemouxu. Kaxncdyio yudpy, 3nax «munyc» u 3anamyro nuwume
6 OmOenvHOIl Kemoike 6 COOMEencmeuu ¢ npueedénnslmu 8 Gaanke oopasyamu.
Edunuyvl usmepenutl nucamsv ne HYMNCHO.

NpUJIEeKANTUX K OJHOU CTOPOHE, TNPUHANJEKUT
OHPOTHBONOJOXKHON  CTOpoHe, MeHBIIAA  CTODPOHA
nmapajuresiorpamMma pasta 6. Haiigure ero 60J1b11yi0 CTOPOHY.

OrgeT: .

Y3 i
Ha KOoOpOIMHATHOW IJIOCKOCTH H300parKeHbl - - -t ‘ |

BEKTODHI @ ¥ b , KOODJMHATHI 3TUX BEKTOPOB — :
mennle uucaa. HalauTe KOOPAUHATEI h f LA
BeKTOpa ¢ (X Y.), eciu ¢ =a —1,5b. B orBer ‘ }// i i
3alMUINTe NPOU3BENEHUE X, * ¥,. - ; 14|
N\ : H fo
A NIE! ' I
. | X
Orsger: . i ING -y
- \‘ —
e N
}
|
l

HduamMeTp ocHOBaHHA KOHYyca paBeH 32, a anmna obpasyionieit pasua 20.
Hajiaure miouiags oceBOTo CedeHUs 9TOr0 KOHYCA.

OTBerT: .

BepoaTHocTs TOTO, YTO B CJHYYaMHBIH MOMEHT BpPeMeHM TemIepaTypa Teja 3J0POBOro
yesioBeKa oKakercsa Huke 36,8 °C, paBua 0,71. Haitnure BepOATHOCTD TOI'O, YTO B CAYUaHHBL
MOMEHT BpPeMEeHH Yy 3J0POBOTO UejIoBeKa TeMHeparypa okaxmercA 36,8 °C uam serue.

OrseT: .

BuaraoHucT 5 pas cTpesfgeT No MUIIEHAM. BepoATHOCTS NONAJAHNUA B MULIEHE TP OJHOM
BeIicTpeJie pasHa 0,8. Hailigure BepoATHOCTL TOTO, UTO OHMATJIOHUCT MEPBLIC 3 Pasa NOoIal
B MUINIEHY, a IOCJIeAHNEe 2 pa3a MpoOMaXHyJICsd. Pe3ylabTaT OKPYyIJINTE OO0 COTHIX.

OrseT: .

© 2025. 000 «Hsaareanctno sHauunonanasuoe obpasosanues. © 2025, HOY II10 «MITHMO»

KOHI{DOB&HHG, pPacnpocTpaneHme M KCIOoJbL30BAHNE B KOMMEPDUECKHX NeJsaX 06¢3 NHCbMEHHOTO paaperen st npanooGnaxmreneﬁ He Jonycraercs
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Er3. TMMNOBLIE 3K3AMEHAUWOHHBLIE BAPUAHTL!

[ 6]

Pemure ypasnenne ~v72+x =—x. Eciu ypaBHeHue umeeT 6oJibliie OZHOTO KODHs, B OTBETE

3anuIunTe OONMLIINHA U3 KOpHEeil.

OTser: .

logg 2

%) T —_—
HaﬂﬂﬂTe 3HaYE€HME BhIPDAXEHUA 21°g6432 .

OrseT: .

Ha pucynxe nsobpaxén rpadbux y = f'(x) — npoussozuoit dysruuu f(x), onpexenénnon
Ha maTepBane (—1; 17). Hailigure npomMexyTKu Bospacrauua dyHruuu f(x). B orsere
YKaXHUTe JJAHY HanOoJbIIero u3 HUX.

v | | ||
| 3 y= ()

i
[Ty
=)
v Y

4

Orser: .

I'pys maccoit 0,58 kr koseGierca Ha NpPysKMHe. Ero CKOpPOCTH U MeHseTCA IO 3aKOHY
2mt o o
U=U, COST’ rige t — BpeMs ¢ MOMEHTa Havana Koaebauuii, T = 2 ¢ — nmeproJ| KojebaHui,

Vo=2 M/c. KuHeruueckasa sHeprus E (B ZXOyadx) rpysa BbIUMCIAETCA MO (opmyJre
muv?
E=

, TJle m — Macca rpysa B KWJIOTpaMMax, U — CKOpPOCTh rpysa B M/c. Hadignre

KUHETHUYECKYIO SHEPTUIo rpysa uyepes 50 cekynpy mocie Hauasa xojxebanuii. OTBer paiite
B IPKOYJIAX.

OrseT: .

Jlogxa B 5:00 Bpimia u3 nyHKTa A B niyKT B, pacmonosenunit 8 30 xm ot A. IIpoGris
2 yaca B nyukKTe B, M04Ka OTIIpaBuUnach Hasaj ¥ BepHyJgack B nyHKT A B 23:00 Toro xe
pas, OnpemesnuTe (B KM/4Y) CKOPOCTH TEUEHUs DEKM, €CJYM HU3BECTHO, 4YTO cOOCTBeHHAS
CKOPOCTH JIOAKHU paBHa 4 KM/4.

Orset: .

© 2025. 000 «Usnareancrso sHanunonaannoe obpasosanuesr, © 2025, YOV AIIO «MIITHMO»

Konuposakue, pacnpocTpaHeHHe U UCIONb30BAHNE B KOMMEPUYeCKMX LEAsux 6e3 NMcLMenHoro paspeiuenus npasoodianarenest He gonyckaercs




BAPUAHT 36 . 153

Ha pucyHke wu300pakeHbl rpaduxud QyHKITH

f(x)=3x+3 wu g(x)=ax®+bx+c, KOTOpHIE /
nepecexkamTca B Toukax A(—1;0) m B(xy yo). —_
HaitguTre y,.

o
—
—

Orset: .

—_——

Haiinute Touky muauMyMa GyHKIuE y=x°-8,5x% +10x-13.

O

OrserT: .

He 3a6ydvme nepenecmu éce omeemsr 6 6nankx omeemoe N 1 6 coomeememeuu
C UHCMpYKyuel no 6biNOAHEHUI0 PaGomabt.

IIposepvme, wmobsvl kaxcdvii omeem 6bLi 3GaNUCAH 6 CMPOKe C HOMEPOM
coomeéemcmeyru,ezo 3a0aHUSR.

Yactp 2

HAnsa zanucu pewenud u omeemoeé na 3adanua 13-19 ucnonvayime BJAHK
OTBETOB N 2. 3anuwume cravanra Homep 8vinoansiemozo sadanusn (13, 14 u m.d.),
a 3amem noanoe 060cHoéanHoOe peuenue u omeem. Omeéemsl 3anucoLéaiime YEMKO
u pasbopuueo.

a) Pemure ypaBHeHue cos2x+sin2x+1=0.

Or
60) HaiifjuTe BCe KODHH 3TOr0 YpaBHEHHA, NPUHAIICKAIINE OTPE3KY [Sn; ?}

B mpaBunbvnoit npusme ABCDA,B;C,D, ¢ ocuopanmem ABCD 6oxoBoe pe6po paBHO 2,
a CTOpOHA OCHOBaHUA paBHa V6. Uepes Touky A, nepneHgUKyJAPHO miuockoctu AB;D,
npoBeaeHa npsamMasa .

a) okaxure, uTo npaMas [ nepecekaer orpe3ok AC U AeauT ero B ordomedun 2 : 1.
0) Hatigure yroa mexay npameimu ! u CDy.

log logg(-2x) log, logs(-2x)

PemuTe HepaBeHCTBO 5 5 <3 3 .

© 2025. 000 «Haparenserso «Haumnonannuoe obpasosanues. © 2025. HOY OIIO «MITHMO»

Konuposanue, pacnpocrpaienue H UCTIONL30BAHME B KOMMEPYECKUX UednX 6e3 INCHMEHHOrO paspeicHus npapoobaagareseii He AonycKaercs
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Er3. TMNOBLIE 3K3AMEHALUWOHHLIE BAPUAHTHI

16 ]

(97 ]

19

B wmione 2026 roma nmnapupyeTcs B3ATH KpeauT Ha 8 Jjer B pasmepe 800 Toic. pyGaei.
YcnoBusa BO3BpaTa TAKOBBI:

— KaxAbIi aaBapb ¢ 2027 mo 2030 rox goar Bospacraer Ha ' % IO CPABHEHHIO C KOHIIOM
NMPeABIAYILEro roaa;

— rampid auBaps ¢ 2031 oo 2034 rog noJr Bospacraer Ha 15 % II0 cpaBHEHMIO ¢ KOHIIOM
npeAbIAYILEero roja;

— ¢ ¢)eBpad MO0 WIOHb HEOOXOAUMO BBLIMJIATHTH YACTEL JOJIra;

— B HIOJIE KaXKJOrO roja JOJT JOJKeH ObLITh HA OAHY M TY YK€ CYMMY MeHbIle AOJATA
Ha HUIOJb NPEALIAYIIECTO TOMa;

— k uwoaio 2034 roga Kpeanrt AOJKEH OBITH IIOJHOCTBIO IOralleH.

HaiiguTe r, ecaiu obmias cyMMa BBHIILJIAT IO KPEJUTY HOJKHA cOCTABUTE 1444 Thicsay py6Jeil.

Oxoyio OKpyskHOCTH ¢ neraTpoMm O onucaHa tpaneuusa ABCD ¢ ocuosauusamu AD u BC.

a) Hoxaskure, 4ro TpeyroabHuk AOB npaMOyroibHbIH.
0) Haiinure oTHOIIEHMEe OONBNIEro OCHOBAHMA TPANeMy K MEHBIIEMY, €CJIN W3BECTHO, UTO
AB =(CD, a nnonjaas 4eThIPEXYroJbHHKA C BEPIHINHAMY B TOUKAX KACAHHA OKPYMHOCTH

16
CO CTOPOHAMH TpallellMU COCTABJISET a1 naoutazu Tpamnennu ABCD,

Haiipure Bce Takue 3HAUYEHHUA @, IPU KAMKIOM U3 KOTOPBIX HEPABEHCTBO
-1<cosx(cos2x-a-1)<1

BEPHO IIPDX BCCX ,ueﬁc'rsn'renbnmx SHAaUYCHUAX X.

OTHoOIlIeHMe TPEX3HATHOTO HATYPAJBLHOrO YKCJIA K CYMMe ero MUudp — IeNoe YMUCIO.

a) Mosker 11 310 oTHOIIeHue OriTh paBHBIM 117

0) MosxeT J1 3TO OTHOIIEHUE OBITH PABHLIM H?

B) Kaxoe nauboabinee sHaueHe MOMKET IPUHAMATE 3TO OTHOLIEHHE, €CJIU YNCIO He JeJUTCH
"a 100 u ero nepsas uudpa parHa 7?7

IHpoeepvme, umobvr kaxcOvlil omeem 6bLn 3anucan pROOM ¢ HOMEPOM COOMEEMCMEYIOU,e20
3adanusn.
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E‘.OHH])O)!E}HHO, pacnpocrTpalnciie ¥ MCIONb30BAHNE B KOMMEDUYECKUX HEJaHX 0e3 ITMCLMEHIOrO paspelmeHusd npusooﬁnana'renei’x He Jqonycraercs



OTBETDI

Kasxpoe us zaganauii 1-12 cunraercs BBIMOJNHEHHLIM BEDPHO, €CJIU YK3aAMCHYEMBIA NaJ BepHbBIHA
OTBET B BHAJE UEJIOr0 UMCJIa UM KOHEUHOMH AecaTUdHOM Apobu. BepHblil OTBET Ha Kaaoe 3aJaHue
onerusaerca 1 dajagom.

Bapuant 1 Bapuaunt 2
Ne zamanusa OTreer Nt 3apauns OTtger
1 28,8 1 22,5
2 30 2 -28
3 144 3 24
4 0,37 4 0,35
5 0,096 5 0,441
6 0,8 6 0,6
7 -1 7 -2
8 3 8 2
9 12500 9 0,8
10 18 10 21
11 -0,8 11 -0,2
12 -13 12 4
. . 2n
a) n+2nn, neZ; §+4nk, keZ; a) 2n+4nn,neZ;—§—+4ﬂk,
51 27
13 ?+47tm,meZ; 13 keZ;—?+4nm,meZ;
14
6) -1, —gx, TT, 5 6) o, ot 128
3 3 3 3
14 6)1 14 6) 2:3
15 (—o0s —2]U[4; +0) 15 (-3; 0)u(0; 1,5)
16 738 000 py6neit 16 838 750 pyGueit
17 6) 169 17 5) 828
12 6
7. 17 [9. 21 18 [-36; —18)u(2; 4]
18 (—ﬁ; 2 “ Z; e
19 a) na; 6) 26; B) 48
19 a) pa; 6) 36; B) 58

© 2025. 000 «M3zaareancTso sHanuonanpuoe obpaszosanues. © 2025. OV HIIO «MITHMO»
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156 Er3. TUNOBLIE 3K3AMEHALMOHHBLIE BAPUAHTHI

Bapmnant 3 Bapuanr 4
Ne zapanmst OTeer Nt zamanua Oreer
1 22 1 9
2 25 . 2 25
3 48 3 3,24
4 0,3 4 0,52
5 4 5 3
6 -2 6 -3
7 28 7 18
8 -0,5 8 -4
9 4,5 9 4,8
10 12 10 16
11 4 11 18
12 -6 12 -3
a)£+nn,neZ;E+—n—k,keZ; a) £+nn,neZ;£+Tck,keZ;
13 2 4 2 2 6
5) _& _5_7: Or 13 —%+nm,meZ;
4 2 4 6) 19_n ZE 231
14 5) 60° 6 2" 6
15 1 14 6) 30°
16 154 rricsuu pyosaeh 15 (O; l)u(l; +oo)
17 6) 77°
16 171 teicAya pyOaeit
-3;3
18 [-3:3) 17 6) 65°
19 a) 29; 6) 580; ) 444 18 (_7; 5]
19 a) 82; 6) 520; ) 372

© 2025. 000 «Hanarenncrso «Hannonaasnoe obpasonanues. © 2025. YOV NII0 «MLIHMO»
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Bapuasnr 5 Bapuaur 6
N 3amadns OTeeT Ne zapanmns OTser
1 16 1 11
2 -4,5 2 0,4
3 7,5 3 7,2
4 0,16 4 0,175
5 0,91 5 0,92
6 -0,4 6 0,2
7 1 7 1
8 4 8 2
9 120 9 60
10 75 10 72
11 -11,8 11 -2,2
12 6,25 12 -0,75
a) -2v2 , 80,5, §0,5, 2v2; 13 a) -5v5, -5, V5, 55 ;
13
6) -%0,5, §0,5, 2v2 6) -5, V5, 55
6)13
" 5 ﬁ 14 )
9 15 (0; 1]U[logy5; +)
16 146 000 17 0) _«/23
V14
17 ) = (~o0;-12)U(-8;0,5-3,8V5 U
18
(~4/B5; V20 ) (~12F; ~8VZ ) U w(0,5+3,8vV5;9)U(13; +)
18 : . .
U(8v2;12v2 )U(V290; 465 ) 19 2) A8; 0) 3; 5) 6
19 a) na; 6) 12; 8) (75 1), (6; 2), (5; 3),
(9; 5), (8; 6)

© 2025. 000 sUsaareavcrso «Hauuonansuoe obpasosauncs, © 2025, YOV AIIO «MIIHMO»
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158 Ers. TUNOBLIE 3K3AMEHALUOHHLIE BAPUAHTLI
Bapuanr 7 Bapuasnr 8
Ne zaganus OTseTt Ne gaganus OTser
1 2,25 1 17,5
2 42 2 16
3 16 3 24
4 0,2 4 0,75
5 5 5 1,5
6 5,5 6 -0,25
7 4 7 8
8 -7 8 -1
9 2,4 9 2,8
10 75 10 570
11 -4 11 16
12 -1 12 -7
27 n s 51
a) —+2nk, ke, ——+2nn, nel; a)——+2nk, keZ;~——+2nn, nel;
3 6 6
13 13
g ~on  _4m 2 5 1l 197 23n
83’ 3 3 )5 "6 " 6
14 6) 2,6
1 2
15 (ga gju{logs5}
15 (=95 0,5)(1,5; +0)Uflog, 3}
1
16 16 16 7
72J3
17 6) 14v3 17 6) 5
18 -3; 1,5 18 0,5; 5
19 a) Aa; 6) ner; B) 8 19 a) Her; 6) xa; B) 17

© 2025, 000 «Magareancrso «Hanmuonaasnoe obpasopanues, © 2025, YO¥ OO «<MIXHMO»
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OTBETHI 159
Bapuant 9 Bapuant 10

Ne 3aaHMsK OTBer Ne zamannsa Orger
1 128 1 74
2 -0,96 2 -0,28
3 12 3 16
4 0,22 4 0,28
5 0,53 5 0,53
6 -4,6 6 -0,2
7 -1,25 7 -5
8 6 8 3
9 4,5 9 2,2
10 15 10 21
11 -9 11 16
12 1,5 12 -9

log, 6 logy 2
_075 s 0’5 s 2 H - 3 M
- a) 3 13 a) -0,8, s 0,8;
1 o) 0,8
6) —0,5, 0,5, 0820
3 14 6) 4:5 <wam> 5:4 <wm> 0,8
1 6) 475 <mau> 1,25
1 15 [-v5-1;-2,5]
124 _\/g; _

15 ( 3) 16 1 994 400 pyGreit
16 1660 Tric. pybaeit 17 6) 6-26
18 [-4-2V3;-2) 19 a) aa; 6) 4a (33 + T; 3 + 77); B) 5,75
19 a)pa;6)pa(3+71;33+4);8)5

© 2025. 000 «Magarenncreo «Hauuonaasnoe obpasosanues. © 2025, YOV IO «MITHMO»
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160 Er3. TUNOBLIE 3K3AMEHAUWNOHHLIE BAPUAHTHI
Bapuanr 11 BapuanT 12
Ne zamanna OTtBer Né zaganusa Orser
1 4,8 1 6
2 112 2 -60
3 525 3 3,6
4 0,28 4 0,35
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 9,5 11 -15,5
12 -6 12 16
a) g’rﬂk, kel; %+27m, neZ; a) nk, keZ; %+2nn, nez;
13 2?“+2nm, meZ; 13 —2—;+2nm, meZ;
4
6) 5n; 8n; n 6) —2m; __n; -n
2 3 2 3
9v101
14 6) _3@ 14 ) 10
2
5 ; 16
15 [0; 4) 15 [0; 16)
16 429 Tic. pybueit 16 380 rric. pyGreit
17
17 6 643 6) 66
9K < — . — . =
18 -12<a<-10;a=-9; a=15 12 26<as<-2La 16’25 24
19 a) ga; 6) mer; B) 25 ! 8) A&; 6) mer; B)

© 2025, 000 <Maparensctro «Hanuonaasnoe obpasopannes. © 2025, HYOY IO «MIUHMO»
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Bapuasnr 13 Bapuanr 14
Ne sapamusa OTteer Nt zamanua OTser

1 18 1 39

2 -4,5 2 6,5

3 76 3 37,5

4 0,125 4 0,1

5 10,5 5 1,75

6 -1 6 -2

7 0,04 7 27,9

8 6 8 7

9 4,5 9 2,5

10 24 10 7

11 2,25 11 19

12 -6 12 -5

T T s
a) E"'TCk, keZ; —§+2nn, nel; a)nk, kel; —E+2nn , neZ;
13 -—+2nm, meZ; 13 %+2nm, meZ;
6) - (%, 8n, 5u 6) 5m5 22", 6
2 3 2
14 6) arcsin% 14 0) arcsin?
15 [_0’5; M] [_00; }:Eﬂ-‘v[_ﬁ; _0’5)u
4 4 53

15

16 897 TriCc. pybieit u(—O 5 _ﬁ}

17 6) 270 55

18 a e(—2; O)U(O;Z) 16 340 000 pybuei

19 a) aa (sanpumep, yucyo 729); 17 ) 166E

6) mer; B) 32 3
18 ae(-3;,0)u(0;3)
a) ma (Hanpumep, yucsao 144);

19 6) na (manmpumep, uucjo 960);

B) 720, 840

© 2025. 000 sHaparenscrso sHauuonansnoe obpasopaumes, © 2025. YOV JIIO «MITHMO»
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162 Er3. TUNOBbLIE 3K3AMEHAUVMOHHBIE BAPUAHTDI
Bapuanr 15 Bapuanr 16
Ne zamanusa Otser Ne saganna Oteer
1 120 1 6
2 5 2 13
3 8,5 3 84
4 0,992 4 0,0625
5 0,175 5 0,24
6 -0,5 6 -3
7 4 7 0,4
8 7 8 -6
9 2 9 17,5
10 12 10 16
11 125 11 -3
12 -85 12 12,25
2) ~2,5; -1,5; ~—+nn, neZ; 8) 1,5, 6; 47k, keZ; 2Linn,
13 4 12 12
Z .
6) 725 ‘2471 N e 17
6) 6; —3 —
14 6) 441 12 12
6) 63
15 [4-8Z; 8,5]0[4,5; 4482 14 )
(—oo; —5—25~/5]u[-5,2; —5)u
16 3,4 MmJuH pydJei 15
17 5) 0,28 . U(-5; -4,8]U[25V5 -5; +w)
5 16 2,6 mas pyOaeit
18 _35% 4<-0,25;0,25<a <2 Py
12 12 17 6) —0,296
19 a) na (sanpumep, 27, 45 u 75); 18 el -1 10~/30 -63 9 63—10\/3—(7_1W
6) 18; B) 60 ’ 51 51 ;
19 a) na (manpumep, 24, 36 u 5H4);

6) 20; B) 30

© 2025, 000 «Manarteancrso «Haumnonansnoe obpasosannes. © 2025, HOY HTO «MIHMO»
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Bapuanr 17 Bapuanr 18
Nt zagmanus Otser Nt zapaunsa OTger
1 48 1 96
2 -21 2 15
3 16,5 3 3,5
4 0,85 4 0,15
5 0,355 5 0,35
6 507 6 -65 534
7 -3 7 81
8 9 8 5
9 12 000 9 10 000
10 11 10 10
11 7,5 11 -0,4
12 -2 12 0,5
13 a) 1; log, »2; 13 a) —1; logy 950,6;
6) 1; log; 2 6) —1; log; 50,6
14 6) 12,5 14 0) 25
2 1 1 1 NE) NG 1
15 (‘g; —'g); (—g; 0]; [0; Z] 15 (—2; -—?)U[———ES—; OJU(O; g}
16 13,5 16 10,5
17 6) 24V2 17 6) 30
18 a=-2-2v2; 2ca<2 18 -1Sa<—1; a=3ﬁ”1
3 5 8 2

19 a) na; 0) Her; a) na; 0) mer; B) 82, 89, 96, 103,

B) 67, 89, 100, 111, 122, 133 19 110, 117, 124, 131, 138, 152, 159,

166, 173

© 2025. 000 sHagateaberpo «Hanmonansnoe obpazonatues. © 2025, YOY NITO «MILIIMO.
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164 Er3. TUNOBBLIE 3K3AMEHALUWMOHHBLIE BAPUAHTB!
BapuanT 19 BapuanT 20
Ne zamamwust OTger Nt zagauma OTtser
1 7,5 1 48
2 -0,8 2 -0,6
3 6 3 24
4 0,28 4 0,16
5 0,15 5 0,8125
6 -0,5 6 -2
7 25 7 12
8 9 8 1
9 87,5 9 87,5
10 42 10 17
11 2,12 11 -7
12 -6 12 3
1 1 i
a) g+2nk, kel Z+2nn, neZ; a) nk, keZ; —E+nn, nez;
[ T o
13 34—7t+2np, peZ; %+2nm, meZ; 13 g+nm, meL;
19 23=n 257
0) 3n; ; 4w, =2
6) _.12“; _18n 6 6 6
4
14 6) 20
= e 15 {—g—log 3; g+log 3}
15 [1,510g,5-2,5; 2,5~1,5log,5] 4 T4
16 12 16 975 000 py6aeit
17
17 6) 2431 6) V77
3 4 4 3
18 -8—<as-—; —<a<3=
18 ae[—%; 3]u{4«/§—1} 7 3" 3 7
19 a) na (Hanpumep, yucao 2235);
19 a) ga (mampumep, uucao 1236); 6) 3024; B) 9885 (k = 96)

6) 15612; B) 5889 (k =96)

© 2025. 000 «Mzaareanverro «Hannonaanrroe oGpasoBanner. © 2025. YOV IITIO «MITHMO»
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Bapunant 21
No 3aganus OTtBet
1 5,5
2 10
3 2048
4 0,06
5 0,89
6 -0,2
7 0,5
8 5
9 5,832
10 2
11 -4
12 -2910
a) n+2nk, keZ; %+27m, neZ;
13 —2—;+2nm, meZ;
0) ﬁ; 3n; 100
3 3
14 0) 24
15 (—oo; 1ju[logy 28; 2,5)
16 400 Tric. pyOaen
17 6) 14,2
18 (-4 -3)u(-3; -1)u(-1; 0)
19 a) pa; 0) mer; B) 205

Bapuaunt 22
Ne zagmanus Otser
1 7,5
2 17
3 4
4 0,12
5 0,91
6 -0,9
7 0,2
8 1
9 0,216
10 16
11 -8
12 12,25
a) n+2nk, kel; %+2nn, ne?;
13 %+2nm, meZ;
6) - 19% . _8n
6
14 6) 26
15 (—oc; logs10)U[2; +ec)
16 210 Twic. pybaei
17 6) 29,7
18 (0; 0,8)(0,8; 3,2)(3,2; 4)
19 a) pa; 6) "Het; B) 195

© 2025. 000 «M3pareascrso «Hamuonanpuoe obpazopaumes, © 2025, YOY AIIO «MUHMO»
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166 Er3. TUNOBbLIE 3K3AMEHAUWMOHHLIE BAPUAHTBI
Bapuaur 23 Bapuant 24
Ne sapmanus OTser Nt zagannsa Oreer
1 2,5 1 1,5
2 -23 2 1
3 30 3 12
4 0,37 4 0,24
5 0,375 5 0,125
6 -2,5 6 0,375
7 4 7 125
8 2 8 8
9 51,2 9 281,25
10 14 10 18
11 32 11 -56
12 204 12 -10,9
13 a) 2,25; log?24; 13 a) log?10; logllh;
6) 2,25; log? 24 6) logZ10
14 0) 180 14 0) 40
15 (_\/_; _JG]U[JE; \/_8_) 15 (—\/g; —-1,5]U[1,5; \/g)
16 7,28 MmuH py6iei 16 8 937 reic. pybueit
17 6) 32 17 42,16
v } [5 22) 18 (-5 =T]U[2; +oo)u{—1—1-}
— U _; — ~2 2
18 { 13)7l6" 5 8
1 na; 6 '3 B) 897
19 a) na; 0) na; B) 2295 9 a) za; 6) ner; 5)

Konuposanie, pacHpocTpaiiciiie i KCIOIL30BAHNE B KOMMEPUCCKHX NEHsIX 663 HHCHMEHROTO PA3PEIeRUA MpasoodiiaiaTeneil He JOMyCKaeTcs
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Bapuaur 25
Ne zamaHus OTteet
1 99,5
2 -1,5
3 12
4 0,004 <uau> —0,004
5 0,9409
6 -0,5
7 2
8 -19
9 60
10 17
11 16
12 -52
a) T , net;
5
13 17
6)&;1471:;37:;16“;—1
5 5 5 5
14 6) (2x/§—3,25)n
15 (1,5; 10g23)u[1%; 4,5]
16 8,4 mnH pyGaei
17 6) 9,1
4
1Yo —; 3
18 SEE)
19 a) Het; 0) Her; B) 27

Bapuaunt 26
Ne saganusa Oreer
1 55
2 -5
3 18
4 0,006 <uau> —-0,006
5 0,8464
6 -5,5
7 3
8 -4
9 30
10 24
11 -1
12 -6
a) %+§n , nel;
13
6) _ 37[ ; _77! ; _it'
2 6
14 5) 73 -V39
6
15 (-1,5; —1,25)(2,5; log;16]
16 5,65 M pybueit
17 ) 25V1073
7
7
18 -=3 -2)
(-5
19 a) "er; 6) Her; B) 20, 21, 22, 23,

24
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168
Bapuanr 27
Nt zapanna Oreer
1 0,2
2 17
3 10
4 0,2
5 0,56
6 -0,4
7 -1
8 9
9 0,6
10 55
11 6
12 0,5
13 a) 0,25; ¥8;
0) 0,25
14 0) 3
15 {-4}U(logs12; +w)
16 8 muu pyOGaei
17 6) 6v2
3V6
18 V2; —
[ Vi3 J

19 a) pa, 6) Her, B) 79

Bapuaur 28
Ne zapaunsa Otser
1 0,4
2 25
3 5
4 0,125
5 0,46
6 -7
7 -1
8 7
9 1,8
10 35
11 0,25
12 17
8
a) 0,5; vz ;
13
6) 0,5
14 6) 6v3
15 {2} U[log;12; +x)
16 13 mau pyOJeit
V6
17 0) —
2
5 [zﬁsj 4J6)
iz’ s
19 a) na, 0) Her, B) 73

Komlponamxe, pacnpocrpaienuc H HCMNOMb30BAHNE B KOMMEPYCCKUX LEisiX 063 NHCLMCHHOTO paspenieHua npasoofuajareneii e AONyCKaeTcsd
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OTBETHI

Bapuant 29
Nt zgaganua Otser
1 3
2 2
3 15 625
4 0,01
5 0,28
6 -12
7 144
8 -1
9 756
10 20
11 -3
12 9
T T T
—+—n, Z; — ’ 73
a) i3 ne 6+2nk keZ
13 %zt—+2nm , meZ;
6) 18n, 15m 25, 17n
4 > 4 ’ 6 ’ 4
14 6) arctg(~/6+2V3)
15 (—oo; -1)
16 7 MmaH pybnei
17 6) 269
3
50 45 11 13
-5 —_—— U] —; —
18 { °%{ 23 mJ (3 3)
19 a) na; 6) mer; B) 176

169
Bapuanr 30
Ne gagmauusa Oreer
1 0,6
2 -2
3 150
4 0,28
5 0,17
6 -2,6
7 625
8 -18
9 220,5
10 9
11 253
12 -23,25
&) BiZn neZ; ~2Eionk, keZ;
4 2 3
13 2—;+2nm, meZ;
,,
6) - 2%, Tm, _dr, o
4 4 3 4
14 6) arctg(2v6+2V3)
15 (~o0; -2)
16 4 muH pyoOiaei
17 0) 522
4
16 50 58
410 —; — || —; 9
19 ol o)
19 a) uer; 0) Her; B) 1933
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Bapuant 31 BapuanTt 32
Ne zamanus OTser Ne 3aganHga OTteeT
1 -0,7 1 0,75
2 66 2 —55
3 72 3 24
4 0,25 4 0,55
5 0,043 5 0,02
6 -0,2 6 -1,5
7 -5 7 -4
8 -1 8 4
9 50 9 40
10 17,5 10 13,5
11 78 11 -23
12 6,75 12 6,25
a) nk, keZ; E+.21m,neZ; a) £+nk,keZ; E+En,neZ;
6 2 4 2
5—n+21tm, meZ; 13 6) 9n 197 21n 1lrm
6 5 2’ 4 4 2
13 ~—+2np, pel; ——+2nl,
6 6 14 6) 150
leZ; 15 (—o0; 0) L (logs3; 1)
6) _ﬂ”_; -3n _& 16 750 TeIC. PYyOJIEH
17 2539

14 6) 803 64
15 (—o0; O] U [2; 8] 2
16 600 Toic. pybaeit 18 (—oo; _2)U(_2; —§i|u(0; +0°)
17 6) 8‘3/5_ 19 a) xa; 6) HeT; B) 85
18 {5} u (=1, 0)
19 a) aa; 6) uer; B) 97
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OTBETHI

Bapuanr 33
Ne zamaunus OTrser
1 8
2 2,9
3 48
4 0,4
5 0,6
6 -9
7 0,5
8 4
9 33
10 9
11 -0,5
12 77
a) -2; -1;
13 6) -1
14 6) 53
15 1; 3]
16 37
17 5 2
13
18 [4V3; 12]
23
19 a) na; 6) HeT; B) 20

171
Bapuant 34
Ne zagamuna OTteeTr
1 14
2 3,7
3 40,5
4 0,28
5 0,78
6 -2
7 0,04
8 39
9 23
10 24
11 0,4
12 37
a) 1; log2’54;
13 0) 1; logy 54
11
14 1—
%) 13
15 [-3; -1)
16 3
17 0) 4
18 (0; 0,4][2¥5; +o)
19 a) pa; 6) HeT; B) 11%
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Bapuant 35 Bapuanr 36
Ne gaganusa OTtrer Nt zamanus OtBer
1 11,55 1 12
2 4,5 2 -108
3 432 3 192
4 0,014 4 0,29
5 0,06 5 0,02
6 -9 6 -8
7 0,25 7 0,125
8 .2 8 4
9 0,32 9 1,16
10 3 10 1
11 2,5 11 -15
12 208 12 5
a) nk, ke, %+nn,neZ; a) g+nk,keZ; ﬁ+1m,neZ;
13 11 13
6) —3m; ——n;—27t 5)3,1_575,92
4 2’ 4 2
14 0) arccos 14 6) arccos
15 L 0) 15 (~o0; —0,5)
16 16 16 19
17 0) 6 17 6) 8
18 [1-1,5¥4; 0] 18 [-1; 1,5¥4-2]
19 a) 1a; ) Her; B) 26 19 a) #a; 6) Het; B) 80
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PELUEHNA U KPUTEPUN OLUEHUBAHUSA
3A0AHUA YACTU 2

KosuuecTBo 6215108, BBICTABISEMBIX 34 BLINOJHEeHMe 3aganuil 13—-19, 3aBHUCHUT OT ITOJIHOTHI
pellleHns U IIPAaBUJIBHOCTH OTBETA.

O6uyue mpe606aHUA K 6bINONHEHUIO 3aA0AHUIL C PA36EPHYMbLM OMEEMOM. pelleHne
JOJIICHO OBITh MATEeMATHUYECKU IPaMOTHEIM, NOJHLIM, BCe BOSMOXKHBIE CIIYYal JOJKHBI ObITH
pacemoTperbl. MeToabl perneHust, (JOPMbI €ro 3amnucu u GHOpMbl 3aIMCH OTBETA MOryT ObIThH
PasHLIMU. 3a pellleHue, B KOTOPOM 0G0CHOBAHHO TIONYYEH NIPABUJIBHBIM OTBET, BLICTABJIAETCS
MaKCUMAaJbHOE KOoJudecTBO 6aJioB. IIpaBUiBHBIA OTBET HPHM OTCYTCTBUM TEKCTa PEIUeHUA
onerusaercsa B 0 6asnoB.

OKCIEePTHI IPOBEPAIOT TOJBKO MaTeMaTHYeCcKoe CoepiKanue Ipe/icTaBIeHHOTO pelleHus,
a 0COOEHHOCTH 3aTIUCHU He YUUTHIBAIOT.

IIpu BBLITOJHEHUM 3aJaHUs MOI'YT MCIOJB30BAaThCs 03 JOKa3aTeJbCTBA U CCHLIOK JIIOObIe
MaTeMaTuuecKkue PaKThl, copeprKamyecs B yYeOHUKaX U yueOHbIX OCOOUAX, PEKOMEHAYeMbIX
K WCIOJbL30BAHMUIO IIPM peajusaluid WMEICIIUX TIOCYyAapCTBEHHYIO AaKKpeJUuTAaLUIOo
0Gpa3oBaTeIbHBIX IIPOrpaMM cpefHero obiuiero o6pasoBaHUs.

Bapuant 1
a) Pemure ypaBHenue sin? 2— cos? X = cos(x —3—;) .

6) HalinuTe BCce KOPHH 3TOT0 YPaBHEHUA, IPUHAAJIEKAI[Ee OTPE3KY [—47r; —n] .
Peinenue.

a) 3amuleM MCXOAHOEe YPaBHEHUE B BHUJE:

[sinzﬁ—cos2ij(sin2~x—+cos2£)+sinx =0; sinx—cosE:O;
4 4 4 4 2
2sin£cos£—cos£ =0; cosﬁ[Zsinﬁ—l) =0.
2 2 2 2 2

x
3HAUYHUT, cosE:O , OTKyga x=n+2nn, neZ , naua

sin§=%, OTKYJa x=%+4nk, keZ, nwin x=§—TE+4nm, mef.

6) Halizém KopHHM ypaBHEHHUA, IPUHALJEKAIHUE OTPE3KY [—4n; —n] . Honyuum:
5
—A4n<a+2nn<—-n; —dn<2xin<-2n; —ESnS—l s

OoTKyZa n=-2 uiu n=-1,a x=-3n WIK X=-7;

—4n£§+4nk£—n; —1—§£S4nks—ﬂ; —E<ks—l,

12 3
orKkyna k=-1, a xz—%;
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can< i dim<on; 2 camm <8, AT 2
3 3 3 12 3
r
oTkyza m=-1, a x=—?.

Orger: a) n+27n, neZ; ~g~+4nk, keZ; 5—n+4nm, meo;

) —&, -3n, —7—n, -,
3 3

3ameuanue. Or6op KopHeil MOMKeT ObITH OOOCHOBAH M JIOOBIM ApPyruM crocobom:
€ MOMOILBI0 YHCJOBOM OKPYIKHOCTH, rpadmiKa H T.II.

Copepsxaunue Kpurepus Banast
O60CHOBAaHHO HONYUYEHB! BEPHLIE OTBETHI B 0DOMX NYHKTAX 2
000CcHOBaHHO MTONYUYEH BePHBIH OTBET B IIYHKTE Q, 1

nian
[OJy4YeHBl HeBEPHBIE OTBETHI M3-3a BLIYHCIUTENLHON ONIUOKH, HO IPX 9TOM UMeEeTCs

BCDHAast IIOCJEHOBATEJLHOCTHL BCEX LIATOB pelueHMs oO0OMX NYHKTOB: IIYHKTa 4
¥ IYHKTA 0

Pelrenue He COOTBETCTBYET HU OLHOMY M3 KPUTEPHEB, IePEUNCIeHHBIX BhIIIE 0

Maxcumanvrbtii 0aan 2

B npaBuibHOI TpeyrosbHoii nupamuze SABC c¢ ocHoBanuem ABC touku D u E genar
coorBeTcTBeHHO pé€bpa AC u SB Ttak, uro AD:DC=SE:EB=1:2. Ha npomomxeHUu
pebpa SC 3a TouKky S ormeuena Touka O. IIpavmeie OD u OFE nepecexalor pébpa AS u BC
B Toukax P u F coorBeTcTBeHHO, npuuém BF =FC.

a) Joxasure, uro orpesku DE u PF nepecekaiorcs.
06) Haitnure orHomenne AP:PS.

Pemenue,
a) Touku D u P nexkar "Ha npamoist OD, a Tourku E u F nexar 0]
Ha npavoit OF. 3uauutr, DPEF — BBIIYKJIBIH Y4eTBIPEXYTOJBHUK,

nesxamuil B miaockoceT DOF, nockonbKky Touka P jesxut Ha otpeske DO,
a Touka E nexur Ha orpesxke FO. Orpesku DE n PF gaBiudiorcs
JUArCHANSAMU 9TOI'0 UETHIPEXYTOJbHUKA, 3HAYUT, OHK [IePeceKaloTcs. S

6) Ormerum uHa pebpe CS Tourky @ raxyro, uro SQ :QC=1:2. Toraa E

TpeyroasEnkn CDQ u CAS mopobubl ¢ kKosdduiimeHToOM nomodbus

CD 2 A B
—szg, a rpeyroapauku SQE n SCB nmoxobusl ¢ KoahPUIIHEeHTOM D fa

nonobus §Q = l .
SC 3
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BC
Ilo yenosuio CF :—é—' 3uauur, rpeyroabuuku COF u QOE nogo6Hb! ¢ KOYPHUIUEeHTOM

CF BC BC 3 1
nojzodus = : =—,a CQ==Q0, orkyaa, yuuThsiBas, urto CQ =2QS, mojnyuaem:
b QF 2 3 32 Q 5 Q yaa, y Q=2Q y

0Q=45Q; 0S=35Q.

0OS 38 3
TpeyronsEunku DOQ u POS nopo6HBl ¢ Ko3dPuimeHTOM HOAZOOMA — = __Q:_ .
0Q 4S@Q 4
3 3 2 1
3uauur, PS=—DQR=——AS=—AS orxyna AP:PS=1.
4 4 3 2
Otger: 6) 1.
Conxepxanue KpuTepis Baxire:
HMeeTcss BEepHOE JOKA3ATEIbCTBO YTBEPIKACHUS NMYHKTa @ U 000CHOBAHHO IIOJNYYEH 3
BEPHBII OTBET B IYHKTE 0
Ilonyuen 060CHOBAHHBIM OTBET B TyHKTE 0, 2

nJjan
MMCETCA BEPHOE AOKA3ATENLCTBO YTBEPIKAEHMS IIYHKTA @, U OPM OOOCHOBAHHOM
pelIenuy TyHKTa § ToJIyueH HeBePHBI OTBET U3-3a apudMeruyeckoi oInOKKY

HmeeTcs BepHOE AOKA3ATEIbCTBO YTBEPIKACHUS TYHKTA d, 1
nJim

npu OBOCHOBAHHOM peIlleHMH IYHKTA O TOJYydYeH HeBepHBIH OTBeT wus-3a
apudMeTHUECKON OUIHOKH,

nJin

000CHOBAHHO IIOJYYEH BEPHBIN OTBET B IYHKTE 0 ¢ HCIOJL30BAHMEM YTBED KIUCHUS
OYHKTA ¢, TPY 9TOM HYHKT @ HE BbIIIOJHEH

Pemrenne ne COOTBETCTBYET HM OJHOMY M3 KPUTEPUEB, l'IpI/IBe,Z!,éI-IHbIX BbILIE

Makcumanvitolil 6aar

8 4 5 16

Perure HepaBeHCTBO 165 =-189-20 *+25.2 = <0.

Peumrenne.

Ilpeo6pazyeM HepaBEHCTBO:
4 4 4

80-25 ¥ ~189-20 * +100-16 * <0;

4 4
80—189-(é] "+100-(-1§j *<0;
5 25

4 4
100{2—5)" —189-(%“‘ +80<0.
16 4

O6o3HauuM (g)x =t . Ilonyunum:

100t2 -189t+80<0; (t—éj(t—E)SO, OTKYIa Estsé.
4 25 25 4
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sy,
, 16 (5)? 5 x
3raunr, —<| — | £—, OTKyza 4
25 \ 4 4 Z<«1.
x

Peienue mepBOro HEPABEHCTBA cUCTeMbI: X € (—o0; —2]U(0;+0) .
PeizeHne BTOPOTO HEPABEHCTBA CHCTEMBI: xe(—oo;O)u[4;+oo).

3HauuT, PelIeHue HCXOHOTO HepaBeHCTRa: X €(—w;—2]u[4;+x).

Orger: (—oc;-2]U[4; +2).

Cogep:xanue KpuTepus Baanex
O00CHOBAHHO MOJYYEH BEPHBIN OTBET 2
O0OCHOBAHHO TNOAYYEH OTBET, OTJUUYAILIMICA OT BEPHOr0 MCKJIIOYEHHEM 1
TOUueK —2 u/unu 4,
nJIn

HOJTyUYeH HEeBEPHBIN OTBET W3-3a BBIYUCIMTENIHHOM OIMOGKU, HO NPH ITOM HMEeTCs
BEPHASA MOCHAEOBATEILHOCTE BCEX IIATOB PellleHu s

PemieHne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPHEB, IEPEUHCICHHBIX BbILIE 0

Makcumanbnstiit 6ann

B urose 2026 roza nuaHUpyeTcs B3ATH KPeAUT B GaHKe Ha HEKOTODYIO CyMMYy Ha 4 roja.
VeIoBua ero BO3BpaTa TAKOBBL:
— KayKIblil AHBAPH JOJT yBeluwumBaeTcs Ha 25 Y% IT0 CPAaBHEHUIO ¢ KOHIIOM IPENBIAYIIEro
roAa;
— ¢ (heBpaJIsi 110 UIOHb KAXKJOTO Toja HeoOXoAMMO BhIIIATUTSL 312 500 pyoOieii.

Kaxryro cymmy (B py6asix) NNAHUDPYETCA B3ATH B KPEAUT, €CJU OH OyIeT MOJHOCTEIO MIOralleH
STHMHU YETLIPLMS MJIATEKAMU?

Pemenne.

IIycry, cymma xpenura cocrasiaseT S py6uaeit, a exeromunie Bboimiatel X pyOiei.
ITo ycroeumio noJr nepen 6aHKOM (B pyOJIAX) MO COCTOSHUIO HA MIOJb HOJIXKEH YMEHbIIATHCA
CICHAYIOIIM 00pPa3om:

2 3 2
S,é-S—X,(éj s-2.x-x, (ﬁj s-(é) x-2.x_x,
4 4 4 4 4 4

1 3 2
HEOROEEEES
4 4 4 4

OTKyZa (

Iosyuaem: S =738 000 pybneii.
Orser: 738 000 py6aei.
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Conepacanye KpHTEpUs Bannsr

O060CHOBAHHO MOJYUCH BEeDHLIN OTBET 2

Bepuo nocTpoeHa MaTeMaTHYecKast MoaCNb

Penienue He COOTBETCTBYET HH OJHOMY M3 KPUTEPHNEB, IEPEUYNCIICHHBIX BLIIIE

O |-

Maxcumaavubiii 6aan

OKPY’KHOCTB C UeHTPoM B Touke O Bnucana B pom6 ABCD u racaercs ero cropos AB, CD
u AD coorsercrBeHHO B Troukax F, K u P.

a) Hokaxkure, yro nupamas FP napasienbHa auarosanu pomba BD.
6) Haiiagure anuny auarosanu BD, ecam msBecTtHo, uro FP=12 u PK =5.

Peumrenue.

a) Okpy:KHOCTL KacaeTcad cropoH yraa ADC, 3nauwur, A F B
rpeyrosibank PDK paBuobGexpeHHBIT ¢ ocHoBaHueM PK.
CnegosarenanHo, auarodanb BD pomba ABCD, KoTopas sIBJASETCS 0]
ouccexTpucoit yrina ADC, nepneniuryaspHa npamoir PK. P

Vrox FPK onupaercs Ha guaMerp okpyskHoctu FK. 3HAa4urT, D K c
aror yron upamoii. CrenosarenpHo, npamasa FP nmapajjenbHa
gmarodaau pom6a, MOCKOJBKY 00€ 3T IpaMbIe nepneHﬂ;nKynxpnm npamo# PK.

6) ITo Teopeme IMudaropa FK =~ PF?+PK? =

3uauur, OK = % =6,5.

Ilpsamoyroabubie Tpeyroabauku FPK v OKD nopo6Hsl, MOCKOABKY npamble FP u BD
napaJienbubl. ClaegoBaTesnbHO,

FP F K
OK OD
FK-OK 13-6,5 169 169
otrkyma OD = = = . 3gauur, BD = .
FpP 12 24 12
169
Otget: 6) —.
12
Copepixanue Kpurepus Baausl
HNmeeTca BepHOE AOKA3aTENLCTBO YTBEPIKIAEHUA NMYHKTA @, 1 ODOCHOBAHHO HMOJYICH 3
BEPHBII OTBET B IIYHKTE 0
ITonyuen 000CHOBAHHLIN OTBET B NYHKTE 0, 2
niu
MMeeTCA BEPHOE JOKAa3aTeJNbCTBO YTBEPIKAEHUS NYHKTA ¢, W IIPA ODOCHOBaHHOM
pelieHny TYHKTa 0 [OJIyueH HEBEPHDLI OTBET 13-3a apu()MeTHYecKoH OmudKu
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Orxonvarnue maba.

Coxepxaune KpuTepus Bajsr

HMeercsa BepHOE A0KA3aTEIBCTBO YTREPMEACHUS NYHKTA @, 1
NJIn

rpu 000CHOBAHHOM peLlieHUM IYHKTA 0 [IOJYUYeH HeBePHBIH OTBET M3-3a apH(pMeTH-
YeCKOU OIINOKH,
nin

000OCHOBAHIIO IoNy4Yen BGprIﬁ OTBET B IIYHKTe 6 ¢ UCHONb30BAHHEM YTBEePHICHN A |
HYyHKTa a, IIPpyu 3TOM NNYHKT d He BLITIOJIHEIl

Peurenne ue COOTBETCTBYET HU OJJHOMY U3 KPUTEPHER, HpI/IBe,ZIéHHbIX BblIilIe 0

Mawrxcumanvnwtii 6a.n 3

Haligure Bce 3HaYeHUA @, NMPHU KaXKAOM M3 KOTODPBIX IJIOUIAAbL (PUIYphI, OrpAHHMYEHHON

a
AUHAAMY y:§x+2a u y=a|x|+|a|, 6yaer meuble 7, HO He MeHBbIIE 3.

")
Pemenne. e vh | '
Ilpu a>0 ypaBuenme y =a|x|+|a|=a|x|+a samaér aBa nyua: \\ | l L i
Jy4 ¢ HAYaJIOM B TOUKe A(O; a) , COBIIAZAIOIIHMH ¢ NPSIMOI LS L
y=ax+a upm x>0, u JAyY ¢ HAYAJIOM B TOUKE A(O;a), A\EB ‘ ’
COBHAJAKIIMNH ¢ IpaMol y=—-ax+a npu x<0. Ao /D /s -1 é
o s o o a
Haiizém TOUKM nepeceyeHUs YKA3aHUBLIX JAydeil ¢ NpaAMOM 44 .
a - o
y:§x+2a , IpoxoAaAmeil yepes Toury B(0;2a): 0] 1 2 * j
|
L
y=ax+a, y=—ax+a,
a a
y=—x+2a, nim y=—x+2a,
2 2
x>0 x <0;
2
x=2, — X = g’
y=3a y= 5a
3

[onyunnu rpeyrompiuk ACD ¢ sepnaamu A(0;a), C(2;3a) n D[—%; %1] 3aMeTuM,

yro npu a >0 Touka A(O;a) He JexuT Ha npaMoi CD, NOCKOJBKY HA HEH JEYKHUT |
Touxa B(0;2a).
IImomans Tpeyroapunka ACD pasHa '

1 1 2 4
Sipp+Sapc=—AB-2+—AB-—=—a,
ABD ARC 2 2 3 3
OTKYAAa 3£ia<7. 3uauur, 2$a<2.
3 4 4

IIpu a<0 ypaBHeHme y=alx|+|a|=a|x|-a¢ sagmaér aBa ayua: ay4 c HayaIOM
B TOYKE A(O; —a), COBNAJANIUK ¢ NpAMON y=ax—a npu x>0, ¥ Jy4d ¢ HAUAJIOM
B Touke A(0; —a), coBnagaomuit ¢ npamo# y=-ax—a npu x<0.
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HaiigéM TOUKM INepeceyeHHsA YKa3aHHBIX JIydyed ¢ IpaMon

1 Il 3 ] [
L % N
y=%x+2a , IPOXOOANIel yepe3 TOUKY B(O; 2a): ‘ -
N o B ) x
y=ax-a, y=-ax-a, N -
_a _a B
y —§x+2a, UIn ¥y=3 x+2a, ™N \\ -
x>0 x<0; 0 N
x =6, x=-2, T \\CL
{y=5a i {y=a.

Monyuunu Tpeyroasuux ACD ¢ sepmunamu A(0; —a), C(6; 5a) u D(-2; a). Bamernm,
uro mpu a<{ Touka A(O; —a) He JIe)KUT Ha mpamoit CD, IIOCKOJBKY Ha HEH JIeXKHUT
touxka B(0; 2a).

ITnomane Tpeyroasauka ACD paBHa

SABD+SABC =—;—AB-6+%AB-2=—12a,

orkyaa 3<-12a<7. 3gauwur, —1i<a£—i.

Ilpu a=0 ofe maHHble JUHUU 3azar0TcAd ypaBHeHueM y=0 u He oOpasywoT Gurypy,
NMEIOII{YIO TIJIOIAab.

Taxkum ob6pasom, —%«13—l uiIn %$a<31—.

( 7 1] [9 21)
OrBer: | ——; —— (V| —; — |.
12° 4 4 4

Copep:xanue KpuTepust Banabr
OGOCHOBAHHO ITOJyYeH BEPHBIHI OTBET 4
C IOMOLIBIO BEPHOT'0 PACCYIKIEHHUS TOJIYUYEHO MHOMKECTBO 3HAYECHNH @, OTANYaIoLeecs 3
OT UCKOMOTrO TOJBKO BKJIIOUEHHEM / MCKJIIOUeHHEeM OHOM MM HECKOJNBKNX IPAHUIHBIX
TOYEK
C TTOMOIIBIO BEPHOTO paccyAeHus Axa oboux cayuaes (a<0 u a>0) nonyyenst 2
KoopauHaTel ToyeK 4, B, Cu D,
1

noJiyueH HeBeprIﬁ OTBET M3-3a BHIYUCIUTEJIHHON OI_III/IG}CI/I, HO TIPH 9TOM BEPHO
BBRINTOJIHEHEBI BCE ITarv pelrmeHus

Bamaua BepHO CBEACHA K HCCJEJAOBAHUI0 B3AMMHOIO DPACHOJOMEHMS TIUIepOOJIbI 1

M IPSIMBIX (QHATUTHIYECKH MM rpadhyMuecKn)

Pemenue He COOTBETCTBYET HU OJJHOMY M3 KDUTEPHUEB, IEPEUUCIEHHBIX BBILIE 0
Marxcumanwiivtii 6aan 4
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Ha xooppgunaTHO! IpAMOIl oTMeueHBI Iesple uucia. MUTS UrpaeT B CAEAYIONIYIO ULPY:
¢umka crour Ha ormerke 0; Mwuta Opocaer UrpaapHBI KyOUK UM cABATaeT (PUILIKY
Ha BLIIABILIEE YHCJIO OUKOB BIIPABO ([IOJIOMKUTEIHHOE HATIPABJJCHUE ITPAMOM), €CJIM BBIIAKAET
YETHOE YHCJO OYKOB, U BJIEBO (OTPUIATCHLHOE HANPABJCHUE IPAMOI), €CJIM BbIIagaeT
HEUETHOE YHCJ0 OYKOB. Hepes HexoTOpOoe BpeMsa MUTA 3aKOHYUI UIDPY.

a) Mosker sam (uinka oxkasarbes Ha ormeTKe «—5H0», ecnin Mutst 30 pas 6pocus Ky6uK?

6) 3BeCTHO, YTO YETHOE YHCJIO OYKOB BBIIAZAJIO CTOJNBKO e pas, CKOJbKO U HeYeTHoe
YKuCI0 0UKoB. Karoe Hanmenrplee 41cao 6pOCKOB KyOuKa MOHAKoOUTCA, YTOOLI (PUILKA
OKaszaJjachk Ha ormeTKe «—50»?

B) MI3BECTHO, YTO YETHOE UMCJO OYKOB BBINIAJIAJIO CTOJBLKO K€ Pas, CKOJIbKO W HEeusTHOe
yucjao oykoB. Kaxoe HauMeHblnee 4Mcio GPOCKOB Ky6uKa NOHAL06UTCA, YTOOR! (PUIIKA
0Kasajach Ha OTMETKe «—5H», eClIM TaKKe U3BECTHO, YTO NPH Gpocanny KyOuka Kasjasd |
rpaHb BRINAJAJA XOTA Obl OJMH pas, HO JI00ble JBe I'PAHM HE BLIMAZAJN OJUHAKOBOE
KOJINYECTRO pas?

Pemenue.

a) [la, sanpumep, ecau 22 pasa BLINAAET YKCJIO 3 U 8 pas uymcio 2.

0) Ilycts k pas BuImaso Y8THOE YMCJIO OYKOB M k pasd HeuérHoe. Torga HamMeHbIIAS
OTMeTKa, Ha KOTOPOH MOXKeT CTOAThH (PUITIKA Itocye 9Tux 2k 6pocKos, pasHa 2k—5k=-3k.
3naunT, npu k<16 ¢QumuKa He MOXKET CTOATH JieBee, yeM oTmeTka «—48». Ilpu k=17
(pumka caBuraeTcsd Ha YETHOE YHCJIO BIPABO M HEUETHOE UMCJIO BJEBO, CIEAOBATEILHO,
B MTOI'¢ CTOUT H& HEeYETHOH OTMEeTKe, 3HAYUT, He MOJKET CTOATHL Ha oTMeTKe «—5H0»,
IIpu £=18 (36 6pockoB) PUIIKA MOXKET OKA3aThCA Ha oTMeTKe «—50», eciu, nanpumep,
Ha KyOuke Beinaget 18 paa uucno 5, 17 pas uncao 2 u 1 pas uuciao 6.

B) IlycTs k pas Brimasio uéTiioe 4ucao OUKOB M k pas Heuérnoe. Torga HaUMeHBLIIUMH
CYMMAapHBIA CABUY BIIPABO IIOJIYYAETCsH, KOIJa YMCA0 6 BLINAJO OAWH pa3, yucjo 4 — aBa
pasa, a yucjo 2 Beinano £—3 pas, a HanboJbIIui CABUT BJIEBO — KOT/[a YUCJI0 1 BBINIAJIO
3 pasa, uuciao 3 — 4 pasa, a yucnao 5 Beinano k-7 pas. B pesyabrare atux 2k 6poCKOB
HAUMEHBINAS OTMETKa, Ha KOTOPOH MOYKET CTOATH (HUIIKA, PABHA

6-1+4-2-+2.(k-3)~1-3-3-4-5-(k—7)=-3k+28.

3uauur, npu k<27 (QUIIKa He MOKeT CTOSITL JieBee, ueM oTMeTka «—53». Ilpu k=28
(GumKa cABUraeTcsl Ha YETHOE UYMCJIO BIPABO W YETHOE UUCJIO BJIEBO, CHELOBATEJBHO,
B HUTOT€ CTOHUT Ha YE€THON OTMEeTKe, 3HAUMT, He MOMKeT CTOSATL Ha OTMeTKe «—55».
IIpu k=29 (58 6pocKoOB) QHUIIKA MOJKET OKA3aThCsA Ha OTMeTKe «—55», ecan, Hanpumep,
Ha Kybuke BeImazer 2 pasa umcnao 6, 1 pas uwmcio 4, 26 pas uucao 2, 4 pasa uucyo 1,
3 pasa uucyo 3 u 22 pasa yucao 5:
6-2+4-1+2-26-1-4-3-3-5-22=68-123=-55.

Otger: a) na; 6) 36; B) 58,

Conep:xxanue KpuTepus Banan:
O6ocHOBalIHO TOIYYeH Bl BEPHBIE OTBETHI B IVHKTaX d, 0 U 8 4
OB0ocHOBAHHO IIOJIyueH BEPHBIA OTBET B NMYHKTE 6, U 00OCHOBAHHO IOJYUYCH BePHBLIN 3
OTBET B IIYHKTE @ WJIU 0
O60CHOBAHHO I1OYYEHB] BEPHBIE OTBEThHI B NYHKTAX ¢ U 0§, 2
I
0DOCHOBAHHO MOJIYUCH BEPHBIH OTBCT B NYHKTE @
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OrxonuaHue maba.
Copep:xcanue KpHTEpPHHA Banasr
O60CHOBAHHO IMOJYYEH BEPHBIHA OTBET B IYHKTE @ UJIH O 1
Peienue e COOTBETCTBYET HY OZHOMY M3 KPUTEPHEB, NEPEUHCICHHDLIX BhIIe 0
Maxcumanvrbolil 6anu 4

Bapuanr 7

N ST
2) Penmre ypammonme 450" =280 _,
sin(2x-m)

. s
6) Haifinure BCce KOPHU 9TOr0 ypaBHEHHUS, NIPUHAAEXKALIUE OTPE3KY [—3%; ——} .

Pemrenne.

a) 3anuileM MCXOJHOEe YDaBHEeHHE B BHAC:

4sin3x—2sinx_1_0. 231nx—4sin3x—sin2x_0.
—sin2x - sin2x 7
sinx(1—2sin2x—cosx)_ . sinx(ZCoszx-cosx—l)_O.
sinxcosx - sinxcosx -
sinx(cosx—-l)(Zcosx+1)_0
sinxcosx S

Hoaxyunau, sinx =0, cosx=1 wmu cosx =-0,5 npu ycnosuu sinxcosx # 0, YpaBHenus
sinx=0, cosx=1 He yaoBIeTBOpPAIOT ycjoBUuio sinxcosx #0.

2n
3gauur, cosx =-0,5, oTryna x= i?+ 2rn .
6) C IOMOIIBIO YUMCIOBOM OKPYHOCTH OTOEPEM KOPHHU,

s
MpUHALJIeKallue OTPE3KY I:—3n; ——-].

Honyumm: -
. s 8n -3n
X =—3R+—_—=—"}
3 3

2n 4n

Xp=—-3n+R+—=——3
3

X3=x +2n=——+2 =—2—Tt .

OTser: a) 2?“+2nk, keZ; —2?“+2nn, nez;

Py .

3 3

3amevanue. OT60op KopHeH MokeT GbITH O0OCHOBAH M JIOOBIM JAPYTHM CIIOCOOOM:
¢ IIOMOLIBLIO TPpaduKa, pelieHneM JIMHEeHHbIX HePaBeHCTs 1 T.II.

6) -, 2%, 2%
3
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Coaepsxanue Kpurepus Banasr
OBOCHOBAHHO TONYUEHLI BEPHBIE OTBETLI B 000X MYHKTAX 2
O60CHOBAHHO IOJYYEH BEPHbBIA OTBET B MyHKTE 4, 1

nJin

MOJIYUYeHDI HEBEDHBIE OTBETHI M3-3a BLIYMCANTEILHONA OMHUOKY, HO IIPH 5TOM UMEETCH
BEPHAS! IIOCJEIOBATEJNILIIOCTE BCEX INANOB pPelIeHus 000MX IIYHKTOB: INYHKTA 4
U IYHKTA 0

Pemenne ue COOTBETCTBYET HU OJHOMY U3 KPHUTEPUER, IICPEUNC/IEHHDLIX BbIIIIC

Marxcumanvrusiil 6aan

B npasunsnoit npusme ABCA,B,C, cropona AB ocnosanus ABC pasua 4, a 60k0Boe pebpo
AA,| pasno 6. Ha pé6pax BB, CC, u A B, cOOTBeTCTBEHHO OTMeueHbl Touku N, K u P Tak,
uro CK :KC =B/N:NB=B,P: PA, =1:21Ilnockocts KNP nepecexaer pedpo 4,C, B Touxe F.

a) Hoxkaskure, uro TouKka F — cepeauna pebpa A C,.
0) Haitpure paccrogume ot touky F po mnockoctn ANK.

Peienue.

a) Touka S — nepecedyeHHe MPAMBIX A'A1 u NP. Touxka S nexur
B tockoctu KNP. 3uaunr, npameie SK u A C, nepecekawrcs B Touke F.

Tpeyronpunkun PBN wu PAS nomobuHpl 1[0 ABYM yrjam
¢ koa(dunmenrTom mnoxobuda, paBHbIM PB :PA =1:2. 3Hauwur,
AS=2BN=4.

Touka T — mepeceuyenue npamoi AA, u NpAMOH, MPOXOAAILEH
uepes Toury K napannenvhno npamoit A,C,. Yersipéxyronsuuk A, C, KT
SIBJISIETCSA TIPSMOYTOJIBHUKOM, OTKyna AT =6-2=4.

[onyuunu, uro A, — cepenuna orpeska ST. IlockonbKy npsameie A F
u TK napamnenbubl, A\ F — cpeiusass JUHUA TpeyroibHuka KTS,
otkysa AF =2 u, suauur, touka F — cepeaguna A C,.

6) Pacemorpum nupamuay FANK. Ucnonssysi popMyay o6béMa IHPaMUbl, TOJYyUaEM:

x-Sank =Y Sark »
rjle X — paccrosisue oT TOUKU F mo mnockoctu ANK, a y — paccrosHue OT ToOuku N
Jlo rockocTu AFK.,

V3 A B
IIpusma ABCA,B,C, npaBuiabHag, 3HaYNT, y=—AB=2V3. 1 1
b 5,0, o v S

N
B tpeyrosbHuKe AFK noaydyaem:

AK =16+4 =20, FK=v16+4 =20, AF =V36+4 =40,

i 1 A8
OTKYAA TPEYTOAbHUK AFK TPAMOYTOJNBHBIA U Sypy =—2—AK‘FK= 10. e

B tpeyroabuuke ANK moayvaem:
AK=KN =20, AN =J16+16 =32,

2
OTKYHA TpeyroJsbHUK ANK paBHOOeAPEHHBIN U S,yg :%AN-JAK2 - A,;V =46 .
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3HaYuUT, paccTossHue oT Touku F g0 mirockoctu ANK

L2310 52

4J6 2
52
Orger;: 6) —.
2
Conepaxanue xpurepus Banasr
Hmeercs BepHOE JOKA3ATEHLCTBO YTBEDPIKAEHMA MYHKTA @, ¥ OOOCHOBAHHO IOJYUIEH 3
BEPHLIIl OTBET B IYHKTE 0
ITonydeH 060CHOBAHHLII OTBET B IYHKTE 0, 2

WJIN
MMEETCsl BepHOEe JO0KA3aTeJLCTBO YTBEDIKAEHHS NYHKTA ¢, U Ipu OOOCHOBAHHOM
peliieHyuy IYHKTA 6 IoJyuYeH HEBEPHBIH OTBET U3-3a apu(MeTHUYEeCKOH OIUNOKHU

HMeeTcs1 BEpHOE [OKA3ATENBCTBO YTBEPIKACHUA [IYHKTA Q, 1
nJIn

npx o6OCHOBAaHHOM peIEeHMM NIYHKTa 0 [OoJNydYeH HEBCPHBI OTBeT H3-3a
apudMernueckoit omubru,
N

000CHOBAHHO noJaydyeH BeprII‘;I OTBET B IIYHKTE 06 C UCIIOJNb30BaAHUEM yTBEepXIAEeHUA
IDYHKTa a, IPH 9TOM IIYHKT Q@ HE BbIIIOJTHEH

Pemrenue He COOTBETCTBYET HU OGHOMY M3 KPUTEPHUER, NPUBEAEHHBIX BHIIIIE

Marxcumanvrbotil 6arn

16x+0,5 _4x+l,5 -4 . 100
4% -2 4* -8

Pemmure HepaBReHCTBO

Pemenne.

Hyers ¢t =4%, Torga HepaBeHCTBO IIPUMET BUJ:
y

2 _ 2 _ —_

40 -8t-4 100 . . £-2-1 25 o
t-2 t-8 -2 -8
t(t-—2)—1+ 25 >t-6; t_i+£_t—6;

t___2 t—8 t—2 t—8
2
25 4. _(t-3)

1
o2 -8 (t-2)(t-8)
orkyza t<2; t>8 uau t=3.

IIpu t<2 nmoayuum: 4 <2, orrkyna x<0,5.

IIpu t>8 nonyyum: 4*>8, orkyna x>1,5.

IIpu t=3 monyumm: 4*=3, oTkyzna x =log,3.

Permrenne MCXOAHOTO HEPABEHCTBA!

x<0,5; x>1,6, x=log,3.

Orser: (—o0; 0,5)U(1,5; +o0)uUflog,3}.
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CozepsxaHue KpuTepus Banusi
00oCcHOBAHHO NOJNYYEeH BEePHbINA OTBET 2
O60CHOBAHHO NOJIYYEH OTBET, OTVINYAIOIIMHACA OT BEPHOI'O MCKJIIOUeHUeM TO4YKH log, 3, 1

NI
OJIyUeH HEeBePHBIM OTBET u3-3a BBLIMUCJIUTENLHOH OUINOKM, HO NPU 3TOM MMEETCs
BepHAas [10CHEKOBATEIbHOCTD BCEX IIArOB PeUIeHUA

Pelnenue He COOTBETCTBYET HU OTHOMY M3 KPHUTEPVER, IePeUNCIeHHbIX BblilIe 0

Marcumanohstit 6ain

B urone 2029 roga miammpyercsl B3STh KpPeAUT B OaHKe Ha 2 MJH pyGueir Ha 4 roxa.
VceaoBus ero Bo3BpaTa TAKOBBI:

— B SHBape KayXAOro roja JOJI BO3pacTaeT Ha r % 0 CPABHEHUIO ¢ KOHIIOM IIPEbIAYHIero
roja;

— ¢ (reBpaNd 10 MIOHL KAJKJIOr0 roja HeoO0XoAuMO BBINJIATHUTH YacTh AOJITA;

— B pwJe 2030, 2031 u 2032 roxos AOJT KOJIJKEH OLITH HA ONHY U TY JKe BeJUUYUHY MeHbIIIe
JIOJITA HA UIOJb NPEeABLIAYIIero roua;

— B mione 2033 roza BHIJIAUMBACTCS OCTATOK HO KpeauTy B pasmepe 406 Teic. pyOnei.

Ha#igure r, ecan obujasa cyMMa BBIILIAT IO KpenuTy cocrasut 2752 Toic. pydJe.

Peurenmne.

r .
Ilyers k= 1+m , a goar B uiojie 2030 roga Ha X TeIC. pybiaeidl MeHBbIIe NOJTra B UIOJE

2029 rona.

Torza moar mepexa 0aHKoM (B Tohic. py0aei) mo cocTosHu0 Ha upoab 2029-2033 ropos
JOJKEH YMCHBIIATLCS JO HYJIS CHEAYION M 06pasom:

2000; 2000-x; 2000-2x; 2000-3x; O.

3HAYHUT, MOCAEeN0BATEILHOCTE pasMepoB goara (B Teic. pybaeit) B ausape 2030-2033 roxos
TAKOBA:
2000%; 2000k—-xk; 2000k —-2xk; 2000k -3xk.

CrenoBaTenbuo, BLINAATEHL (B THIC. PyOJei) JOKHBI OBITH CIIeYIOIMMMU:
2000(k-1)+x; 2000(k-1)+2x—Fkx; 2000(k—-1)+3x—2kx; 2000k-3xk.

TITocxkonbry 2000k -3xk =406, orryna 3x=2000 —4;;6 , IoJy4yaem:

3-2000(k-1)+6x-3kx =2346 ; 1000%* -985£-203=0,
orkyaa k=116, a r=16.

Otger: 16.

Coaepxanue KpHTEPHA Banuel

O00oCHOBAHHO ITOJYUYEH BEPILIA OTBET 2

BepHO IIOCTPOEHA MaTeMaTHUeCKad MOJEJIb

Pemenue He COOTBETCTBYET HHM OJHOMY U3 KPHUTEPHERB, NEPEUNCTICHHBIX BhINIE

o | O |+

Maxcumanvnotii 6aan
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B rpeyronbuuxe ABC Touku N m P — cepenunbl ctopoH AB u BC cooTBeTCTBEHHO.
Orpesox NP racaercsa OKPYKHOCTH, BIMCAHHOHN B Tpeyronpnuk ABC.

a) HMokaskure, uro nepumerp Tpeyroibauka ABC pasen 44C.
6) HaliguTe miomanas tpeyrojbiuka ABC, ecau ero nepumerp papeH 28, £LBAC=120°.

Pemenne.

a) YeroipéxyronsHuk ANPC omnmcaH OKOJIO OKPY)KHOCTH, B
nostromy AN+ PC=AC+ NP . Orpezok NP — cpenHad JHHUA
Tpeyroasiuxa ABC. N P

3Hauur, ANzéAB . PC:—;—BC , NP=%AC .

CienoBsaresbHO, %AB +%BC =AC+ %AC;

%(ABJrBC):gAC; %(AB+BC+AC):2AC.

Smauur, AB+BC+ AC=4AC.
6) ITo moxkasamuomy Beie: AC=28:4="7.
Iyers AB=x. Torpa monyuaem: BC =21-x. Ilo TeopeMe KOCMHYCOB:
AB%+ AC?—-2AB-AC-c0s120°= BC?; x*+49+7x=(21-x)"; 49x =392,
orkyna x =8 . 3Hauur, mwiaomans rpeyronpauka ABC paBua

%AB-AC-sin120°=—;—-8-7-\—[2—?i:14\/§ .

OtgeT: 6) 143 .

Conepxranue Kpurepusa Bannaer
HmeeTcsa BepHOe JOKA3ATENbCTBO YTBCPIKAEHUA IYHKTA ¢, ¥ 000CHOBAHHO IOJYYCH 3
BEPHBII OTBET B NYHKTE O
IToayyes 0OOCHOBAHHBIN OTBET B IYHKTE 0, 2

Ui
MMEETCS. BEePHOE J0KA3aTEeJbCTBO YTBEDP:KJAEHUS NYHKTA d, ¥ Ipu 0DOCHOBAHHOM
pelleHy TYHKTA 0 NoJIyUeH HeBepH LI OTBET U3-3a apu(MeTNIeCKON OIINOKI

W MeeTcs BepHOE JOKA3ATENBCTBO YTBEPIK(EHNA IYHKTA &, 1
NJIn

[py 0GOCHOBAHHOM DEIIeHUM MYHKTa § NOJYy4YeH HeBePHLIA OTBeT u3-3a apuU(pMeTH-
YeCcKoH omubKu,

I

000CHOBAIHO IIOJYUEH BEPHLIH OTBET B IIYHKTE § C UCIIOJH30BAHUEM YTBEPIKACHUS
IIYHKTA @, IPH 9TOM NIYHKT & HE BHINIONHEH

Peinenue ue COOTBCTCTBYET HM O[AIIOMY M3 KPUTCPUEB, HpHBe,LléHHLIX BBIIIIE

Makcumanvhotii 6ari

© 2025. 000 «HMaaareancrso ¢Hannonaasnoe obpasosanmes. © 2025, YOV IO « MIIHMO»
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HalizuTre Bce 3HAUEHUSA @, IPU KAMJAOM U3 KOTOPHIX CHCTEMA HEPABEHCTB
2
(a-x)P+(y+a) <a+3,
x—-y<|3-2a]
“MeeT eMHCTBEHHOE PellleHue.

Pemenne,
W3 nepBoro HepaBeHCTBA CUCTEMBI IIOAYYaeM: a > —3. vA
Ilpu a=-3 w3 nepsoro HepaBeHCTBa umeeM: x=-3, A ra
y=3, a u3 Broporo: —6<9. 3Hauur, npu a=-3 cucrema ,/ > ,/,/
uMeeT eAUHCTBEHHOE pellleHue. /‘ ,/}Q/_//
Ilpu @ >-3 BO3MOIKHBI BA CIYyYas: y ) l///
V.
(x—-af +(y+af <a+3, [(x-a)l+(y+a)’<a+3, 37 %
y2x+2a-3, u y=x—-2a+3, Z g
-3<a<L,5 a>1,5. /L / -
. /,// 0 X
B ofeux cucreMax IlepBO€ HEPABEHCTBO 3aTaE€T KPYT 3
c meHTpOM B Touke (@;—-a) W paguycoM Ya+3 BMmecre 4

¢ OrpaHUUYMBAIIIEH OKPYIKHOCTHIO (), a BTOpOEe HepaBeHCTBO puc. 1
3a26T MOJIYILJIOCKOCTDb, PACIONIOKEeHHYIO Hay IpsaMoli [ (3agana
ypaBHeHUEM BUJA Y =Xx+b ), BMecTe ¢ 37Ol IpAMOH.
N3 BcexX BO3MOMHLIX CJyYaeB B3aMMHOTO PACIOJOXKEHUS OKpPYXHOCTH ()
U npaAMoM [ cucTeMa MMeeT eIMHCTBEHHOE pelileHue, TOJLKO Korjga mpsamad [ xacaercs
OKpysKHOCTH (2 B BepxHell TouKe KacaHud (puc. 1), IOCKONLKY eclu IIpsaMadA pacnojoskeHa
HIDKE, TO CHCTEeMa HMeeT GeCKOHEYHO MHOTO PelleHWiH (KDYr WJIu KPYTrOBOH CermMeHr),
a ecJIM PsIMast PACNOJIOMKEHA BEHIIIIE, TO CUCTEeMa He WMeeT pelleHu.
B nmepsom cayuae (-3<a<1,5) Haligém TOUKY KacaHUA ONPAMO#H [ U OKpYy:HOCTH (2!
(x-a) +(y+a)l =a+3,
y=x+2a-3.
IIpeoOpasyem nepBoe ypaBHEHUE CHCTEMBI:
(x-a)+(x+3a-3)°=a+3; x*-2ax+a’+x?+9a®>+9+6ax-6x-18a-a-3=0;
0a%?-19a+6

2x% +4ax+10a®*-6x-19a+6=0; x2+x(2a—3)+1—2—=0.

JUCKPUMHHAHT 3TOr0 KBaAPATHOrO YPABHEHUS paBeH:
D=4a?-12a+9-20a% +38a-12=-16a%+26a-3.
Cucrema umeeT eJJMHCTBEHHOE pelneHue, sHayut, D=0:

~16a®+26a-3=0; 8a® ~13a+% =0,
1
OTKYIa a =§ uau a=15.
1
3uauur, upu -3<a<1,5 npamasa [ Kacaercs OKpysKHOCTH () IIPH € =—§ .
IMoxcraBuM 3HaUeHHE a :% B CHCTEMY HepaBeHCTB:

2 2
(x——l—) +(y+lj 531,
8 3 8 8

>x-2—.
y 4

© 2025. 000 «Msnareancrpo eHannonanpaoe odpasosannes. © 2025, YOV OII0 «MIITHMO»
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PELLEHWUS 1 KPUTEPUN OLEHUBAHUA 3ALAHUN YACTU 2

187

1
3HaueHUe a =3 COOTBETCTBYET CJIyJalo, Korga npamas [

= /‘
- —
KacaeTcsa OKPYIKHOCTH () B HUIKHEN TOYKE KACAHUA; CUCTEMA — T
uMeeT 6ECKOHCUHO MHOTO penienuil (puc. 2). ——K’@? N /4,, 4
Bo BropoM cayuae (a = 1,5) nHalijiéM TOUKY KacaHUd IPAMOi I - lf\\ ‘7/ : .
. N b 1. L X
l u oxpyxcHOCTH Q8 A 0 (\8*21;__. .
2 2 N
(x-a) +(y+a) =a+3, ‘/
y=x-2a+3. ;; b
IIpeoOpasyeM mepBoe ypaRHEHHE CUCTEMBI: ;77 ] '
7 l |
2 2 4 :
(x-a) +(x-a+3) =a+3; ’ ' '
puc. 2
2 —2ax+a®+x*+a®+9-2ax+6x-6a-a—-3=0;
. 20> -Ta+6
2x® -4ax+2a® +6x-Ta+6=0; x*+x(3-2a)+———=0.
JAucKpPUMUHAHT 3TOTO KBAAPATHOIO YPABHEHUA DABCH:
D=4a>-12a+9-4a® +14a-12=2a-3. }yl -y
CucreMa uMeeT eJIWHCTBEHHOE peuieHue, sHauur, D=0: ' : }/ ’ .
2a-3=0; a=1,5, - , - .
| .
3uauut, npu a>1,5 npsamasa [ Kacaetrcs OKPysKHoOCTH (2 S
npu a=1,5. 4=
ITogcrTasum 3HauesHe a=1,5 B cCTeMYy HEPABEHCTB: . ey
2 =12 .
(x-1,5) +(y+1,5) £4,5, ‘
y>x. e
3Hauenue a=1,5 cOOTBETCTBYeET CAYYal0, KOrjga npamas [ N ' }
KacaeTcd OKPysKHOCTH ) B BepxHe#H Touke Kacauus (puc. 3); puc. 3
cucTeMa MMeeT eIMHCTBEHHOE pellleHue.
onyunan, 4TO CHCTEMA WUMeeT eAUHCTBeHHOE pelrleHyue npu a=-3 4 a=1,5.
Orser: —3; 1,5.
Conep:xraHue KPHTEPH ST Bauiex
OBoCHOBAIHO ITONYUYEH BePIUbIil OTBET 4
C IIOMOIIIBIO B€PHOI'O PACCYIKACHUA ITIOJAYYEHO MHOMKECTBO 3HAUCHUI a, oTJanuamleeca 3
OT MCKOMOTO TOJILKO MCKJKUYCHUEM TOYKH 4 = —3
2
C 1IOMOIUBIO BEPHOTO PACCYMKACHUS MOJAyUeHbl 3HaveHns a=1,0 u a=—,
WIN 8
noJitydeH HeBeprIﬁ OTBeT H3-3a BBIUMCIAUTEILHON OIHI/I6KI/I, HO IIPpH 3TOM BCPHO
BbIIIOJIHEeHBI BCE LIIArd pelleHUuA
Banaqa BEPHO CBeJeHa K UCCHAEJNOBAHUID B3aHMMHOTO DPacCIIOJIOMEHUA I‘I’IUG[)6OJII)I 1
M NPAMBIX (AHATUTHYECKH UK I'PAPHIECKH)
Peineune He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, NEPECIYUCIECHHDLIX BbIIIIS
Marxcumanvrolit 6ann 4

© 2025. 000 Haparenncrro «Hanunonasnsnoe oGpasopaines. © 2025, Y0¥ HIT0 «MITHMO»
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Ectb 2 kaMmus, kaxaplil Maccoii 100 Toun, 6 kaMuel, kaxabiid maccoit 20 TouH 1 4 KaMHs,
KakIbI Maccoii 4 TOHHBI.

a) MoHO A1 pasjioMKUTh BCe 9TH KaMHM HA TPU TPYIILI TaK, YTOOBl cyMMapHas Macca
repBoH rpynmnsl Obl1a Ha 12 TOHH 60JbIe CyMMapHOM Macchl BTOPO# rpynnsl, HO Ha 12 ToHH
MeHbLIEe CYMMAPHOM MACCHI TPeThel IPYIIILI?

6) MOsKHO M pasjosKUTbh BCE BTH KAMHHU Ha TPH I'PYNOLI TAK, YTOOBI CYMMapHBIE MAacCChl
STUX IPYMII ObIIN PABHBI?

B) Bce KaMHU XOTAT PA3JI0KUTH HAa TPHU TPYIIIBI C CYMMAaPHBLIMUA MaCcCaMu m,, M, U M, TaK,
uTo my 2 my = my. Haligure HamMeHbIllee TaKOe YUCIO d, UTO My —My <d 1 my—mz <d.

Pemenme.

a) Cymma Mace Bcex xamuei papHa 336 Tounam. Eciu macca kamHel iepBoit rpynnsl 6yaer
pasua 112 ronmam, Bropoir — 100 Tommam, a Tperbeit — 124 TonHam, TO ycJjoBue OyHeT
BBIIIOJIHEHO0. ITO BO3MOYKHO, KOIZla, HAIpHMeEp, reppas rpynmna O6yJeT COCTOATL U3 KaMHeM
maccoii 100, 4, 4 u 4 Tounnl;, sropasa rpynna — us Kamua 100 TodH, a TpeTba — u3 6 xamMueH
maccoi 20 TOHH M OJHOr0 XaMHs Maccoil 4 TOHHBL.

6) IIpeamosoKuM, 4TO MOIKHO PA3JIOKUTH KAMHW HA TPH I'PYIILI TAK, YTOOLl CyMMapHbIe
MACChLI KaMHeH B 3TUX I'pynnax Obiay paBHbI. Torjga cymmapHas Macca KaMHe# B KaxKaou
M3 3TUX TPYII cocTapasaeT 112 ToHH. ITO BO3ZMOXKHO TOJHKO TOTJIa, KOTAA B OJHOM rpyImne
fyaer oguH KaMeHb maccoir 100 TouH, M B Apyro# rpynmne 6yZeT OAMH KaMeHb MAacCCOH
100 Tonn. 3 ocTaBuiuxcsa KaMHeM MOKHO Habparb 12 TOHH TOJBKO OJHUM CIIOCOOOM:
3 kamHa no 4 Touusl. Ho mocie sToro ua ocrapmuxcs xamueil (6 xamueil mo 20 ToHH
u 1 xaMeHs Maccoi 4 TOHHBI) HEJNb3A COCTABUTD eIllé OAUH HAOOp KaMHel Maccoil 12 ToHH.
TTonyuaem nporusopeune. CaegoBaTebH0, KAMHU HEJNb3s PA3JIOMKUTEH HA TPU I'DYIIIBI TAK,
yTO0bl CYMMAapHbI€ MacChl KaMHEH B 3TUX I'PylHnax ObIJM paBHBHIL.

B) U3 ycnoBuit my, —mg <d, m;—my <d m my+my+mz =336 mosydaem:

my <d+my <2d+my; my+my <3d+2my; 336<3d+3mgy, oTkyma mg>112-d.

Ecnu d =8, To m; 2104 . Takoit BapuauT BosMokeH: my =100+4, m, =100+4-3=112
um =20-6=120.

Ecin d<7, ro 105<my;<112. Torza BO3MOXKHBI ABa ciaydasa: mg =112 (mpm d=0)
u m; =108 (upu d<4). B npeapiaynieM nyHKTe OBLIO JOKa3aHO, 4YTO Cly4yal, Korja
d=0 (m =my,=my=112), HeBosmosxked. IIpeanoynoxum, uro my =108 u d<4. Torma
my, <112, a m; £116. Ho torga nosiyyaem, 4TO WA My +my +my <336, 4TO IPOTUBOPEUUT
yesaoBuio, wiau my =108, my, =112, a m; =116, 4T0 HEBO3MOXKHO, IIOCKOJBKY B OAHOH
rpyiie HaxoauTca oguH Kamenb maccoi 100 TonH, B Apyro# rpylille HAXOZUTCH OAMH
KaMeHb Maccoil 100 TOHH ¥ B ocTaBIllefcA IPyIile HAXOAATCA NATH KamHed mo 20 ToHH,
a 3HAYUT, B OAHON M3 IPYNIT JOJIKEH HAXOAUThCS IecTol KxaMmeHb Maccoil 20 TOHH u Macca
9TOM IPYUILI JOJIKHA ObITh He MeHbie 120 TOHH.

3uaunT, d=8.

Otser: a) na; 6) mer; B) 8.

Cogepsxanue Kpurepus Banasl
O060CHOBAHHO [OJIYYEHB] BEPHBIC OTBETHI B IYHKTAX @, 6 U1 8 4
OBOCHOBAHHO IOJYYeH BEePHBIA OTBET B IYHKTE 8, ¥ 000CHOBAHHO MOJYYEeH BEPHBIH 3
OTBET B IYHKTE ¢ UJAN O

€ 2025. 000 «Magarenscrso «Hanuoransuoe obpazosanues. © 2025, YOV OIIO «MITHMO»
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Oxonuarnue mab..

CojnepskaHue KpHTEpHS Banasl

O60CHOBAHHO IOJIYYEHBI BEPHBIE OTBETLL B IYHKTaxX @ U 0, 2
NJIn
000CHOBAHNIO ITOJYUEH BEPHBIH OTBCT B IYHKTE 6

O060CHOBAaHHO MOJYYEH BePHLIA OTBET B IIYHKTE 4 UJIU O 1

Perresue ne COOTBETCTBYET HU OLHOMY U3 KPDHUTECPHUEB, IICPEUMCIIEHHLIX BbIIIE

Maxcumanbubiil oani

Bapuanr 11
a) Pemnite ypaBHenue sinx-cos2x—+3cos® x +sinx =0.

. b5n
6) HaitmuTe BCe KOPHU 3TOr0 yPABHEHHU, IIPUHAJIEKALIYE OTPE3KY [—2—, 47tj|.

Penrenne.
a) 3anuieM UCXOAHOe ypaBHEHUE B BUJE:
2sinx-cos? x—sinx—+3cos? x+sinx=0; 2sinx-cos® x—v/3cos?x=0;

cos® x-(2sinx-v/3)=0.

s ; 3
3Haunt, cosx =0, oTKyza x=§+nk, keZ , uan smx:—2—, OTKyZHa x=§+2nn,

2n .
ne?Z, uau x=?+2nm, meZ.

6) C DOMOILIBIO UHCJOBONH OKDYXKHOCTH OTOepéM KODHH, 8 A5
TIIPUHAAJEKATIIE OTPE3KY [?n, 47:} 3/<
7 4ir
Ilonyuaem yucha: @; §—7£; R 0 >
3’ 2 \
T T 27 , .
OreeT: a) §+nk, keZ;§+2n—n, neZ; —+2mm, mei; T
2
6) ?ﬁ; .8_7[.; E,
2 3 2

3amenanue. Or6op KopHeH MoMeT ObITH 0G0CHOBAH U JIFDOBIM JPYIUM CIIOCOOOM: C IIOMOILIBLIO
rpaduka, peleHneM JUHEHAHbIX IEDABEHCTB U T. II.

Copep:xanue KpuTepHs Banant
OB60CHOBAHHO NOJIYYEHbI BEPIHbIE OTBETHI B 000MX MYHKTAX 2
O0oCHOBAHHEO TTOJIYUEH BEPHLII OTBET B IIYHKTE 4, 1

NJIn

TNOJYyYeHBbl HEBEPHbIE OTBETHI U3-3a BHIUUCAUTEJLHON OMMOKY, HO IPH 9TOM HMeEeTCH
BepHAs IOCAEAOBATEJBHOCTh BCEX IUArOB perrenus 000X NYHKTOB: NYHKTa @
1 MyHKTa §

© 2025, 000 «Mzaatenncrso «Ilanuonannsuoe obpasopanuer. © 2025. YOV IOIIO «MIIHMO»
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OxoruaHue maba.

Conepxxanue Kpurepus Baxamnr
Pewenne He COOTBETCTBYET HU OJHOMY U3 KPUTEPUER, IIePeUNCIeHHBIX BhIIIIE 0
Mawcumanvrwiii baan 2

B ocuosanuu npamoil npusmsl ABCDA,B,C,D, nexur napannenorpamm ABCD. Ha pé6pax
AB;, B,C; u BC ormeuessl Toukm M, K u N COOTBETCTBEHHO, IPHYEM

B,K : KC, = 1: 3. Yerpipéxyronbaux AMKN — paBHOOeApeHHAasa TPpanelusa ¢ OCHOBAHUAMU
2ud4.

a) Hokaxure, uro Touxka N — cepeauna pebpa BC.
6) Ha#igure nuoutags tpanenuu AMKN, ecau 06066M npusMbl paBed 24, a BICOTa IPU3MBI
paBHa 3.

Peurenne.

a) Ilycrp orpesxuu MF u KE — BbBICOTHI NPHU3MBI
ABCDA,B,C,D, (cm. pucyHoxk). Torga orpesok FE napaiienexn

¥ pased orpesxky MK, a ssHauuT, napaJjejieH oTpesky AN
U paBeH éAN . Cnegosarensto, Tpeyroasuuku FBE u ABN

1
noao0HBI ¢ KO3 burneHTOoM —2—

3uauur, BN =2BE =2B1K=%Blcl =%BC.

CaegoBarennpHo, Touka N — cepeauna BC.

6) Ilockoapky 00bEM IPU3MEI paBeH 24, a eé BBICOTA paBHA 3, IJIOLIA b IapaJljieorpaMmma
ABCD pasua 8.

IIpsamoyronbusie Tpeyronbuunku AFM u NEK paBHBI 110 KareTy ¥ THIOTEeHy3e, 3HAYWT,
AF=EN. Toraa tpeyroasiuk ABN — papHoOenpeHHBI, ¢ ocHoBanueM AN = 4. Ilnomane
9TOr0 TPEYroJbHUKA paBHa 2. 3HAYUT, €ro BuIcOTA f, MpoBefEéHHAsA U3 BepInHLl B, pasHa 1,

| . (RY V3T
a Beicora tpaneuyuu AMKN pasra ,|BB; +(§) = — CpenHas nuEUs Tpalenyuy pasHa 3,

. 3v37
a 3HAYUT, €€ IIOAAb PaBHA 7

337
Orser: 6) ——.
2
CopepsxaHne KpHTEPHS Banast
Hmeercsi BepHOe AOKA3ATENBCTBO YTREDKASHUA NYHKTA @, U 0OOCHOBAHHO IOJYYeH 3
BEPHBIH OTBET B IYHKTE 0

© 2025. 000 ¢Hasaareaserno «Hammonanbuoe obpasosannes, © 2025, YOV ATIO «MUIHMO»
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Oxonuanue mati.

Conmepsranne KpUTEpHs Basnsr

ITonyuyen 06OCHOBAHHEBIHM OTBET B NYHKTE 0, 2
HJIn

MMEEeTCS BEPHOE HOKA3ATeNbCTBO YTBEDMKUEHUA UYHKTA ¢, W TpH O0OCHOBAHHOM
PELIeHUH TYHKTA 0 IOJYyUYeH HeBePHLIA OTBeT U3-3a apu(hMeTHUeCKOMH OIInOKH

Hmeercst BepHOE JOKA3ATENIHCTBO YTBEPIKJCHNA NYHKTA &, 1
nJIn

upu  O00OCHOBAHHOM peIIEHHHM IIyHKTAa O IIOJYy4YeH HeBepHBbII oTBeT u3-3a
apu(pMeTHUYecKon ONINOKH,

JIu

OBGOCHOBAHHO IOJIYYEH BEPHLIE OTBET B OYHKTE 6 C UCIOJb30BAHUEM YTBEDPIKICHUS
NYHKTA 4, IPU 9TOM NYHKT 4 He BHITTOJMHEH

Pelrenve He COOTBETCTBYET HY OLHOMY U3 KPUTEPUEB, IIPHBEAEHHBIX BHIIITE 0

MarxcumanvHboiil 0aan 3

Pemure HepaBeHCTBO 2% 1 39.102VF 5 29-2F 1 §25.1072YF

Pemenue.

3anuiieM HEepaBEHCTBO B BUJe:

10747 (32.10" -625) > 272 (2° -1),

10727 .625(2° -1) > 272 (2° -1)

—v’; -\/-J? = N\—2
10°V%.6,25> 4%, (Ej -4 (ﬁj >(3) ,
4 95

oTkyjga —Vx >-2. Buauur, 0<x<4.

Orser: [0; 4).

Cogepxanue Kpurepusa Banasi
O60CHOBAHHO IIOJYYeH BEPHbIA OTBET 2
OGOCHOBAHHO NOJIYYEH OTBET, OTJINUAIOIIKICA OT BEPHOrO BKJIIOUEHEM TOYKH 4, 1

1JIn
NOoJIy4YeH HeBeprIﬁ OTBET M3-32 BLIUKUCJIUTEILHON OHII/IGICI/I, HO IIPpX 9TOM MMeEeTCA
BepHAas NOC/HeN0BATEJILHOCTE BCEX IIAIOB PeUIeHN A

Pemnenue He COOTBETCTBYET HU OGHOMY M3 KPDHUTEPHUEB, IIEePEYHCHIEeHHBIX BbBIIIIE

Marxcumanvhotil 6ari

© 2025. 000 «Haxareascrso «Hanuonaasuoe odpasosauues. © 2025, HOY JITIO «MITHMO»
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B nrone 2027 roga ninaHupyerca B3ATh KPEAUT Ha JAeCATh JeT B pasMepe 1500 Tric. py6ieit.

VYesoBusi ero Bo3spara TaKOBBI:

— KaKABIH AHBaphb JOAT OyJeT BospacTaTh Ha 15 % 1o cpaBHEHHIO ¢ KOHIIOM HPEABLAYINEro
roja;

— ¢ (heBpaJid IO MIOHL KaKJIOT0 IoZla HeoOXOAMMO OIIATHATEL OJHUM IIJIATEKOM YaCTh JOJTA;

— B urone 2028, 2029, 2030, 2031 n 2032 rogoB AOAr ZOKEH OBITH HA KAKYIO-TO OZHY
U Ty 'Ke BeJUUYUHY MEHBIIIC JOJIM'a HAa WIOJNb NPeabIAYILEro roga;

— B utoJie 2033, 2034, 2035, 2036 u 2037 rozoB HoJT A0JIKeH OLITL HA APYIYIO OGHY U TY sKe
BEJIMYMHY MeHbINE JOJITa Ha MIONb HNPEeaLIAyIIero roxa;

— ¥ uwaio 2037 roga ZoAr ZOJXMKEH ObITH BBIIJIAYEH IHOJAHOCTBIO.

MsBecTHO, 4TO cyMMa BCeX IJIaTeXKeH IOcJe IOJIHOrO TOrallleHus KpeauTa OyZeT pasHa

2400 ToIC. pybueii. CkoAbKO py0Jei cocTtaBuT mnaréx 8 2029 roxy?

Pemenue.

IIycrs mour B utone 2032 roga cocrasut B TeIC. py6iei.
Ilo ycnoBuro foar (B Thic. py0eti) 10 COCTOAHUIO HA MIONb JOMKEH YMEHBIIATHCA CJIELYIOUIMM
o6GpasoM:
1500; 1200 + 0,2B; 900 + 0,4B; 600 + 0,6B8; 300 + 0,8B;
B; 0,8B; 0,6B; 0,4B; 0,2B; 0.
B aaBape Kax0r0 rojga noar sospacraeT Ha 15 %, 3HaUUT, [IOCJIEI0BATEIBHOCTh PA3SMEDPOB
JoJra (B Thic. pyOJieii) I10 COCTOSIHIIO Ha AHBaph TAKOBA:
1725; 1380 + 0,23B; 1035 + 0,46B; 690 + 0,69B; 345 + 0,92B;
1,15B; 0,92B; 0,69B; 0,46B; 0,23B.
CremoBaTenbHO, TIIATEXKH (B ThHIC. Ppy0OJIeil) JOKHBI OLITH CIACHYIOILIMMU:
525 - 0,2B; 480 - 0,17B; 435 - 0,148; 390 - 0,11B; 345 — 0,08B;
0,35B; 0,32B; 0,29B; 0,268; 0,23B.
3HauuT, cyMMa Bcex ruiarTexceil (8 Thic. pybueit) GyaeT COCTaBIISATD:
2175 -0,79B + 1,45B = 2175 + 0,75B.
Ilonyyaem: 2175 + 0,758 = 2400, otkyna B = 300. Ilnaréx B 2029 rozy (BTOpOii) ZOMKEH
OnITh pased (480-0,17B) Teic. pyGiei.
CaegoBarenpHo, natéx B 2029 roxy cocraBuT 429 Thic. py6Jeid.

Oreer: 429 ThIc. pyGaei.

Copeprranue KpuTepus Baaaxsr

O00CHOBAHHO MOJYYEH BEPHLIH OTBET 2

BGpHO MoCTpOEeHA MaTeMaTHudYecKas MoOAeNb

1
Pemuenue ue COOTBETCTBYET HU OAHOMY U3 KPHUTEPHUEB, NIEPEUNCICHHBIX BbIIlIe 0
2

Marxcumanovmwtii 6aau

Mpsamas, nepnengukyaspaas croporne BC pomba ABCD, mepecekaer ero guaronanb AC
B Touke M, a quaronans BD — B Touke N, npuuém AM : MC=1:2, BN:ND=1:3.

a) Hokaxure, uro npamas MN jxeaur cropody pomba BC B orHomenuu 1 : 4.
0) Hatizure cropony pombda, ecaiu MN =+/12.
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Pemenmue.
a) Hycers orpesku BK,, N;M,, L;D — BbIcOTBI poM0a, IIPUYEM B N, L C
N, M, npoxonur yepes Touku M u N. Torsa BN, : N\L,=BN : ND=1:3. o 9
Huaronanu BD u AC nepecexaioTcs B Touke O. N L
ITycts Boicorsl BK, u LD nepecexaioT auaroHansb AC B TOYKaX 5
K u L coorsercrBenno. Ilockonsky BN = NO u npamoie BK u NM Ki\g/j( y
1 “h, h
mapaJjeabHsl, moaydaem: KM = MO —EAC , a saaaunt, AK = KM. A TK,' M, D

Takum obpasom, AK,=K,M,=BN,, o AK,=L,C, nostomy
BN] = LIC.
CrepoBarenvuo, BN, : N\C=BN,:(NL, + L,C)=1:4.

6) IIycts NN,=x, MM,=y. Torza BK=2NM=2V12, KK, :%MMI =%

DL, =4NN; =4x.
Iockonsry BK,; = NyM, = LD, nonyuaem:

zM+%=x+M+y:4x,

3V12 4J12 1212
OTKYZa HaXOOUM X = P y= = ; DL1=—5—.

1 1

?

B npsamoyronsuom Tpeyroiabiuke ABK | nvmeem: AK; =—AD =— AB. Ilo Teopeme Ilngaropa
5

BK, =JAB?— AK? = IABZ—Z%AJB2 =¥-AB:@,

5
oTKyJa AB=6V2.

OrgeT: 6) 62 .

Conepsxanne Kpurepns Bajbr

HmMeeTcA BEepHOE JAOKAZATEJNBCTBO YTBEDIKASHUS NYHKTA @, X 000CHOBaHHO IOJIYYeH 3
BEPHBIA OTRET B IYHKTE 0
ITonyyen 060CHOBAHHBIN OTBET B IIYHKTE O, 2
nJjm ‘
HMeeTCs1 BEePHOE A0KA3aTeJbCTBO YTBEPIKJICHUS NYHKTA @, W HPH ODOCHOBAHHOM
PeWICHUM TIYHKTA § [IOJyYeH HECBEPHBIM OTBET ¥M3-3a apuPMeTHUEeCKOH OIINOKHT
Hmeercsa BepHOE AOKA3aTEIBCTBO YTBEPIKACHUA IYHKTA &, 1
I

. npu 060CHOBAHHOM pelIeHMH NYHKTA § [OJYYeH HeBepPHbIH 0TBeT u3-3a apuf)MerH-
yeCcKou omnbKu,
nJin
0BOCHOBALHO IOJYUYEH BEPHBLIM OTBOT B MYHKTE 6 C UCTOJIb30BAHHEM YTBEDIKIEHWSA
MYHKTa @, IPH 3TOM IIYHKT @ He BLILIOJHEH
PertreHue He COOTBETCTBYET HY OJHOMY M3 KPUTEPUeB, IPUBEeACHHBIX BHIIIIE 0

Maxcumaavubiii fain 3
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Haligure Bce 3HAYEHUS @, IPU KaKJOM M3 KOTOPBLIX CUCTEMA YPABHEHUMH
(xy-3x+9)-Jy-3x+9=0,
‘y=4x+a
MMeeT POBHO JBA PA3JIMYHBIX DEIIeHUs.
Pemenne.

Kampoe pemeHne ypaBHenud (xy-3x+9)-Jy—3x+9=0 uubo sBisercsa pelieHuem
ypasHenua y—3x+9=0, orkyna y=3x-9, 1ubo ABIAETCA peUIEHUEM CHUCTEMBI:

3x-9 3x-9
ny—3x+9:0, y=3x—9, y=—0 y=—"
x
— >0 _ —
ly-8x+920 y-3x+920; |3¥29 5. 950 |(3x-9)- 1% 0,
x
OTKyHa U = — npu yeaoBud x <0 wan 1 <x < 3.

g KamxJoro M3 ®THX CJydaeB NOACTABHUM Yy =4x +a U HaWjéM KOJIUUYECTBO KOpPHeH
TIOJIYYUBILErocsH YPaBHEHUSA B 3aBUCUMOCTU OT (.
IlepBuiii cayuvaii: 4x +a=38x—9, orkyna x=-a — 9.

Bropoi#t cayuait: 4x+a= npu yeaoBuu x <0; 1<x<3. Ilonyuaem KBamgpaTHOe
ypasnerue 4x2+ (a—8)x+9=0. JIMCKPUMHUHAHT 9TOr0 YDABHEHHUS pAaBEH
(@ -8y —-144=(a— 15) (a + 9). BuauuT, ypasHerue 4x% + (@ — 3)x + 9 = 0 uMeeT ABA KOPHS IPH

. a
a<-9 u npu a>15, uMeeT eIUHCTBEHHBIA KODPEHDL x=-8— apu a=-9 n npu a=15

U He UMeeT KOpHer npu —9 <a < 15,

Ilpu a = -9 kopens x = 1,5 yaosnerBopsier yeaosuio 1< x <3, npu a = 15 xoperp x =-1,5
YAOBJETBOPSAET YCJAOBHIO X < 0,

IIpu @ > 15 Bee KoadduumenTH yparHeHUA 4x2 + (@ — 8)x + 9 = 0 TONOMKUTETHHBI, & SHAUNT,
€ro KOPHW OTPUIATENBHEI, TO €CTh YAOBJIETBOPAIOT YCa0BUIO X < 0.

IIpu a < -9 xopuu ypasuennsa 4x> + (@ — 3)x + 9 = 0 monoxurensusl. Haiiném, Ipu Kakux
YCIOBUAX OHM YAOBJIETBOPAIOT HepaBeHcTBY 1<x<8. ®dyurmma f(x)=4x*+(a-8)x+9

3-a 3-a\ (9+a)(15-a)
IpUHUMaeT HauMeHbllee 3HAYEHWE IPU X = —g ¥ sHauenue f = )= T

orpunarensHo. CiaepoBaresnbHo, 60NBIUNI KOPeHDb ypasHeHUS f(x) = 0 y0BIeTBODSET YCIOBUIO

3—a
1 <x <3 rTorga u TONABLKO TOTA, KOTLA

<3 u f(8)20; 3a+36>0, orxyna a=-12.

Menbmiui KopeHb ypasHedus f(x) = 0 yrosjeTsopseT yCaoBuio x = 1 Toraa 1 ToJIbKO TOTAA,

a
xorpa f(1)=0; a+ 10>0, otkyna a = -10. B aTom cayuae <3, a 3HAQUUT, 3TOT KOPEHb

VAOBJETBOPSAET YCJOBUIO X < 3.
Hucno —a — 9 ABIsAETCS KOPHEM KBaJpaTHOTro ypasHeHus f(x) =0
npu 4(a + 92— (a—3)a + 9 + 9 =0, orkyza:
3a? + 66a + 360 =0; (a + 10)a + 12)=0,
TO ecTb 1pu @ =—10 v npu a =-12.
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Taxum obpasom, MCXOAHAA CHCTEMAa YPABHEHWU WMEET POBHO JBA PA3JUYHBIX DElIeHHS
apu —12<a<-10, a=-9, a=15.

Otper: ~12<a<-10, a=-9, a=15.

Copepixanue Kpurepus Banasr
O60CHOBAHHO TOJYYeH BEPHBIN OTBET 4
C IIOMOIUBIO BEPHOIO PACCYMKACHUA MIOJYUSHO MHOMKECTBO 3HAYEHHH ¢, OTIWYAIOLIEeCs] 3
OT WCKOMOTO TOJBKO BKJIOUYEHHEM/UCKJI0UeHyeM Touek a = —12 u/mam a =—10
C moMOLIbIO BEPHOTO PACCYMACHUA TOAyUeH HpomesxyTok (—12; —10) muoxecTsa 2
3HAYEHNH @, BO3MOKHO, C BKJIIOYEHNEM I'PAHUYHBIX TOYEK,
nian

IIOJYyYen HeBeprIfI OTBET H3-3a BBLIYUCAMTEIHbHOMN OIIII/I6RI/I, HO IIp¥ 3TOM BEPHO
BBITNIOJHEHB! BCE HIaru peurenud

Sajaya BEPHO CBeJeHA K MCCJEJOBAHHIO B3aMMHOIO PAacIlOJIOKEHHS IUIepOoJbl 1

M IPAMBIX (AHATUTAYECKHN MU rpadHMYecK )

Pelresme e COOTBETCTBYET HH OJHOMY U3 KPUTEPUER, IeDeUUCIEHHBIX BhIIIE 0
Marxcumanvroiii 6ann 4

B rnacce 6oasitte 10, HO He Goabure 28 yuammxcs, a JOJAsl JeBOYeK He mpesbliuraeT 22 %.

a) MoxeTr sz B aTOM KJacce ObiTh 4 1eBOUKK?

6) Moxer au gossa geBouer coctaBuTh 30 %, €cau B 9TOT KJIACC IPHAET HOBad AeBOUYKa?

B) B aTOoT KJacce npuiuiaa HOBas AeBouka. Jond IeBodeK B KJacce COCTaBMJIA IeJioe YHCJIO
npoueuToB. Kakoe HauboJiblllee YHUCJIO NPOLEHTOB MOMKET COCTABUTL [0S ACBOUYCK
B KJacce?

Pemienue.

a) Ecou B kitacce 20 yyaumumxcs, Cpesy KOTOPBIX 4 IeBOYKH, TO UX jJoad cocraniser 20 %,

+ uTo He npepnimaer 22 %.

. 6) Ecsiu nosisa meBoder B KJjacce cocTaBua 30 %, TO KOJIMYECTBO yYalIMXCs B HEM JeJIATCH
Ha 10. CiiefoBaressHO, IIOCJE NOSABJICHUS HOBOH JEBOUKM B Kiacce crayjo 20 yuanmxes, cpejgu
KOTOPHIX 6 neBouek. SHAYUT, A0 NOABJEHUA HOBOK JEBOUKH B KJjacce ObLIo 19 yuammxes,
Cpegyt KOTOPBIX 661110 5 neBouex. B oTOM ciyuae KoJisi gerodex npessimaet 22 Y% . CienosarensHo,
JOJs1 TeBOUCK He MoxkeT coctaBuTh 30 %.

B) IIycTs B Kiacce 6bLa0 b yHalmuxcs, cpegud KOTOPBIX @ AeBouek. Torga, 1o ycJoBMIO,

a
BBITIOJIHEH I HepagenceTrBa 10 <b<28 n —b— <£0,22 . CirenoBareabHO,

a+l a+1 a 1 a

—— =+ —<—+0,1£0,32,

b+1 b b b b
a 3HAYWT, TOCJe TOABJEHUA HOBOH NEBOUYKM B KJiacce HOJA JAeBoyek OyaeT meubiue 32 %.
B nynkTe 0 GbLIO JOKA3aHO, YTO ITA JAOJIsA He MOXKeT coctaBuTh 30 Y%.

ITocne mosiBneHnsi HOBOHM JEBOYKK B KJacCe A0JA IJEeBOUEK B IMIpoLeHTaX COoCTaBpJsieT

100(a+1)
T . Hpe,n;nonomnM, uTO 3TO YHUCJIO 1IeJioe. Ecan oHO He ASJHUTCA Ha 4 u ge AEeJTUTCST
+

Ha 5, To uncio b + 1 gomxno JeauThea Ha 50. 3TO HEBOZMOMKHO, TOCKOAbLKY b + 1 < 29. Bynem
MOCJeNOBATEJILHO PACCMATPUBATE uucaa, Meubiimme 30, Aensumeca Ha 4 win Ha b.
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100(a+1)
g e ET )
b+1

Ecx =28, 10 25(a+1)=T(b+1). Yunrtesas, uro b + 1 < 29, monygaem: b = 24

u a=06. B arom cayuae %=0,25 >0,22.

, 100(a+1)

Eca ol =25,10 4(a+1)=b+1. Jina uucen a=3 u b= 15 570 paBeHCTRO BEPHO,
+

a 3
10<b< —=-——=0,2<0,22,
0<b<26m b~ 15

Takum ofpasom, mocse TOSABJEHWS HOBOM JEBOUKM B KJjacce HauboaLIIas Iesas goJisd
JIeBOYEK B MPOIEHTAX COCTABJsIET 25.

Orsert: a) na; 6) uer; B) 25.

Copepsxanune Kpurepus Baaner

OB0CHOBAHHO MOJIYYEHB! BEPHBIE OTBETHI B IYHKTAX a, 0 U 6 4

OGocHOBAHHO IOJIyYeH BEPHBIH OTBET B MyHKTE 8, ¥ OGOCHOBANHO TOJYUeH BEepPHBIH 3

OTBeT B LIYHKTE 4 UAU §

O60CHOBAHHO NIOJIYYEH Bl BEPHLIC OTBETLI B IYHKTAX @ U 0, 2

NJIu

00OCHOBAHHO NOJIYYEeH BEPHBIH OTBET B IIYHKTE 6

O00CHOBAIIHO TOMYUEH BEPHBIH OTBET B NYUKTE g MU § 1

PellieH1e He COOTBETCTBYET HM OTHOMY M3 KPUTEPUER, TePeYUCTeHHbIX RBIILIE 0
Maxcumanrvnsiil 6ani 4

Bapuanr 17

a) Pemure ypaBHenue 627! +2.25°05=16.30" 1.
6) Haiinure Bce KOPHM 3TOr0 ypaBHEHUs, IPUHAAJNEKAIINE OTPE3KY [0,5; 4] .

Pemenue.
a) 3anuiieM MCXOAHOEe ypaBHEHWE B BUJE:
62+ N 2.5%% _16-307
6 5 30

(4 (g e () o

X

3HaAUYNT, (g) = g , OTRyAa x =1, nau (g) =2, oTKyza x = log, ,2.

=0; 5-6*-16-30* +12-5%* = 0;

6) Oust x =1 ycnosue 0,5 < x < 4 BLIDOJIHEHO.
Hns x =log, ,2 mosyuaem:
log, »2 > log; ,1,2=1 u 4 = log, ,1,2* =log, ,2,0736 > log, ,2, oTkyxa log, ,2 < 4.
3HauuT, Aja x = log; ,2 yeaosue 0,5 < x <4 TaKKe BBIIOJHEHO.
Orger: a) 1; log, »,2;
6) 1; log, 52.
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Coaep:xanne KpUTepus Baaasl
060CHOBAHHO MOMYYeHEbl BEPHBIE OTRETHI B 000HX MYHKTAX 2
O60CHOBAHHO NNOJIYYEH BePHBIA OTBET B IYHKTE &, 1

nJIn

[OJIYUeHLI HEBEPHBIE OTBETHL U3-32 BLIUMCIANTENBHON OMINOKY, HO IIPU 3TOM MMEeTcs
BepHAas IIOCJEeTORATENbHOCTh BCEX lUATOB pelreHWs O0OHMX IYHKTOB: HYHKTa @
U IIyHKTa §

Pemienne He COOTBETCTBYET HU OOJHOMY U3 KPHUTEpPHUES, llpHBe}IéHHbIX BhINIE 0

Maicumarvnoill 6aan

OcHOBaHMEM YeThIPEXYTOJAbHON nupaMuasl SABCD seasercs gBajgpar ABCD, pe6po SA
HePIEeHANKYIAPHO IIJIOCKOCTH OCHOBaHUA. Yepes cepenuunl pébep BC u CD mapaJiieibHo
npamor SC npoBefeHa NMIOCKOCTH .

a) JloxakuTre, 4TO TOYKA IEpECEUYEHHUSA IJIOCKOCTH ¢ ¢ pebpom AS geaur 310 pebpo
B oTHolueHuu 1 : 3, cuMTad OT BepIIUHEL S,
0) HatignTe naomans ceyenus nupamugbl SABCD nnockocTsio o, ecau AB=4, AS=38V2.

Peirenne.

a) O6osunauuM cepeannsl pédep BC u CD COOTBETCTBEHHO TOYKAMM
K u N, a nepeceuenne nipamMeix AC u KN rourkoii P. Touka P nexxur
Ha upamoii KN, osToMy OHA IIPUHAAJIEIKUT IJOCKOCTH O. IlIocKocTH
ACS u o mnepecexaroTcs II0 IPAMOM p, HPOXOAsAIel depes TOUKy P
¥ napaiienbHol npamoi CS. Touka F — nepeceuenne npambix AS u p.

KN — cpegusas aunnsa tpeyronbauka BCD, snaunt, CP: AP=1:3,
oTkyaa 110 Teopeme Pajeca SF: AF=1:3.

0) O6o3HaYNM cepeAHHBI OTPe3KoB SD 1 SB COOTBETCTBEHHO TOYUKAMU
E u M. Ilnockocts a nmpoxoautr yepe3 Touku K u N u napaanensua npsamoi SC, a 3HaA4uT,
npoxoguT yepes Touku E u M. Ilaruyronshux FENKM — nckomoe cedeHue.

B uerpipéxyronbunke ENKM orpesku EN u KM inapannenbHBI M paBHBI, 3HAUYUT, OH
ABJIAETCS MapallIeJOrPAMMOM.

Ilpssimass KN nepnenaukyasspEa upaMbelM AC m AS, 3HauuT, OoHa IepHeHAMKYJIADHA
miaockoct ACS, orkygma unpamas KN nepnenamKyasapua npamoil CS, a 3Ha4YuUT,
4 ueplieHAuKynaapHa npamoit EN. [onyunnn, yro 4yeThipéxyroibiuk ENKM — npamMoyroibHUK.

Ilockonbky E u M — cepeaunb! runoreny3 SD 1 SB COOTBETCTBEHHO PABHBIX NPAMOYTOJBHBIX
TpeyroJibHUKOB ASD u ASB, tpeyroabHukn SFE u SFM paBHbI, OTKYJa TpeyroabHuKk FEM —
pasHOOEHPEHHLBIH, ¢ OcHOBaHueM EM,

IInomaxs naruyronsuuka FENKM pasua

SENK.'W +SFEAW '—'NK‘EN“}‘%NK'(PF—EN)ZNK(’;—CS'*‘—Z'CS—iCS]:—S‘NK'CS.
Tak Kak NKngB:fZ\/Q_ u CS=VAS?+AC? =VI8+32=5V2, 10

,
Srenkm =§'2\/§'5\/§=12,5 .

Orser: 6) 12,5.
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Copepixanne KXpuTEePHUS Banasr
VimeeTca BepHOE ZOKA3aTENbCTBO YTBEDIKICHUS NYHKTA @, U OGOCHOBAHHO MOJYYEH 3
BEPHBIN OTBET B NYHKTE §
Tlonyuen oBocHOBAHHEIN OTBET B TyHKTE 0, 2

njan
MMECETCA BEPHOe AOKA3ATENbCTBO YTBEPIKACHUS NYHKTA Q, U npu 0BOCHOBAHHOM
PeIeHnH NYHKTA O TONyYeH HeBEDHBIHM OTBET U3-38 apUPMETUUECKOT omnbKYy

VimeeTcs BepHOE JOKA3aTENBCTBO YTBEPIKI(CHUA NYHKTA 4, 1
UJIN

Ipu OOOCHOBAHHOM peIIEHWH NYHKTA O I[IOJYyYeH HEBEePHBIE OTBET u3-3a
apu(iMeTHYecKoi OInunbKNM,

58185)

000CHOBANHO IIOJYyYeH BePHEBIH OTBET B HYHKTE § ¢ UCIOJB30BAHUEM YTBECPIKUCHUA
NyHNKTa @, OIPU 9TOM IYHKT @ HE BLIIIOJIHEH

PeuieHne He COOTBETCTBYET HU ONHOMY U3 KPUTEPHUCE, NMPUBEISHHBIX BbIlIe 0

Maxcumanvubstii 6ann 3

PemuTe HEPaBEHCTBO logs (:23_; )—logy (?x *2) >0.
logs x* +2logs x* +4

Pemrenue.
3anuineM UCXOAHOe HEPABEHCTBO B BUIE:
logs(3—x)—-logs(3x+2) 50 logs(3—-x)-logs(3x+2) 0.
log} x* +4logy x* +4 (logs x2+2)

. 2 1
Bnauenne snamenatensa (logy x* +2) He onpenesero npu x =0, PaBHO HYJIO P X = -3

1
unpm x =§ 1 TIIOJIOMKHUTEJIEHO NIPYU IPYI'UX 3HAYEHUAX X.

1 1
IIpu x # -3 x#0u x# 3 HEPABEHCTBO NIPUHUMAET BUJ:

log;(3-x)-log3(3x+2)20; logz(3x+2)<log;(3~x); 0<3x+2<3-x,

2 1 1 1
OTKYNA — 3 <x< 1 YuuThHIBas YCIOBUA X # s x#0u x# 3’ IOJTy JaeM:

——<x<—l; —1<x<0; 0<x£1 .
3 3 3 4
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Conep:xxanne KpUTepH Baansr

OGoCHOBAHHO MMOJYUCH BEPHbIU OTBET 2

O6OCHOBANHO IONYUYEH OTBET, OTIRYAIOIIUIACA OT BePHOTO UCKIIOUEHUEM TOUKHU 1 ) 1
NJIn 4
noJyyeH HeBEPHBIA OTBET M3-3a BBIYMCIMTENBHON OMMOKHU, HO NpU 3TOM WMEEeTCs

BepHas nocjief0BaTEeNbHOCTL BCEX IIArOB DeIUeHU A

Pelenue ne COOTBETCTBYET HE OXHOMY U3 KPUTEPHUEB, NEPEUUCTIEHHBIX BBILE 0

Maxcumanvrbiii 6aan

B wumione 2028 roza Osbra miaaHupyeT B3ATH KpeauT B 6amxke N Ha 4 roma B pasmepe
3,6 mun pybaeli. YCIOBUS ero BO3BpATa TAKOBBI:
— B simBape 2029 u 2030 roxos AoJr yseauduBaeTcs Ha r Y% OT CYMMBI A0OJIa Ha KOHeL,
IpeALIAYIIETO roja;
— B gaaBape 2031 u 2032 ropos mosr yBenuuuBaercd Ha 18 % oOT cymMMBbI JOAra Ha KOHEIL
IpeabIAYIIIETO TOAA;
B Iepuoj ¢ (peBpaJls 1Mo MIOHBb KaMOro rofa JedcTBUA KPeAuTa HeoOX0AMMO BLINJIATUTh
4acTh A0JIFa;
— B MIOJe KaXJOro rofa OOJII JOJKeH ObITh HAa ONHY M TY JKe BEJIMUMHY MeHbIe JoJra
HAa WIOJb IPEeAbIIYUIErO roja;
~ g utonio 2032 rojga KpefuT HOJKeH ObITh IOJIHOCTHIO IIOTallleH.
OJibTe IPefIOMUIN B3SATH Kpeaur B 6aHKe G HAa TAKUX Ke YCJIOBHUAX, HO TOJLKO B IEPBLIE
IBa rofa moJar 6ymer yBeaudusaTbcA Ha 18 %, a B mocsexyromue nra roxa — Ha r %.
Hatigure r, ecay obias cyMMa BBIILJIAT IO KpeauTy B Oanke G GoJbllle CyMMBI BbIILJIAT
B Oanke N Ha 162 Toic. pyObJei.

Pemenwne.

ITo yenoruio gour nepes 6ankom N (B Toic. py6ieit) ¢ urosns 2028 roga no uioas 2032 roga
JOJDKEH YMEHBIIATHCA CHIeAYIONIUM o00pasoMm:
3600; 2700; 1800; 900; 0.
Ha xowel #HBaps KasKAOro roja aedcrsus KpeauTa gonr Bospacraer: B 2029 n 2030
ronax — Ha r %, a B 2031 u 2032 rogax — na 18 %.

O6o3nauum k=1 +_r_ .

100
3HauuT, NOCHAEAOBATEABHOCTD PA3MepPOB AoJra nepex 6aukom N (B Teic. pyOieil) Ha KoHeI]

SIHBAPA KaKJOro rojxa JeHcTBUA KpejuTa OyAeT cledyrolas:
3600k; 2700k; 1800 - 1,18; 900 - 1,18.
CJlegoBaTEJBHO, BLILAATH (B ThiC. pybaeit) 6aHky N DoJKHEBI ObITH CIEAYIOUIUMU:
3600k — 2700; 2700k — 1800; 1800 - 1,18 ~ 900; 900-1,18.
AHaNOTUYHEO BbILJIATEHL (B THIC. pyOieil) 0aHKy G HOMKHBI OBITH CHEAYIOLIIMIL:
3600- 1,18 — 2700; 2700 - 1,18 - 1800; 1800% — 900; 900*%.
Tonyuwnrm:
3600-(1,18-£%)+2700-(1,18-£)+1800-(~£-1,18)+900-(£k-1,18)=162;
(1,18 -%)(3600+2700-1800-900)=162;
1,18-£=162:3600, orkyzna k=1,135.
3uaunr, r=13,5.

Otpert: 13,5.

© 2025. 000 «Usgarenvereo «Haumonannnoe obpasonanues. © 2025, YOV ATIO «MIIHMO»
KonuposaHye, paciipOCTPpaHenye M MCTIONL30BAHME B KOMMEPUCCKHX LeJsiX 663 NMCLMCHHOTO paspeieHus npasoobnagarencii e gonycraercs



200 ErS. TMNOBbLIE 3K3AMEHAUWOHHBIE BAPWAHThI

Conepsxanue xpurepus Banast
OB0CHOBAHHO TOAYYEH BEPHLIA OTBET 2
BepHo mocTpoeHa MaTeMaTuYeCKasd MOAETh 1
Pexrenve He COOTBETCTBYET HH OJHOMY U3 KPUTEPUER, IIepEeUNCHAeHHbIX BhIIIE 0
Marxcumanrvrnotii 6arn 2

Ha cropone BC pomba ABCD ormerunu Touky E Tak, uro BE : EC =1 : 4. Uepes Toury E
nepieHAUKyaapro BC npoeesu NpaMylo, KoTopas nepecexkaer guaronanu BD u AC B Touxax
R u M cooTrercTBenHo, nipu sroM BR: RD=1:3.

a) Jorasure, aro Touxka M penut orpe3ok AC B ornowmenuu 2 : 1, cunras ot Bepmuss C.
6) Haiigure nepumerp pomba ABCD, ecim MR =23 .

Pemenne.
a) Ilycts mmaronanu pomba ABCD mnepecexatorcss B Touke O, A
npamasa EM nepecexaer cropony AD B Touke P. OGosuauum BE =y,
EC =4y, BR=x, DR = 3x. P
N3 nomobus tpeyroasHukoR BER u DPR caepyer, 4To M
BE BR 1 D \ B
==, gHauuT, PD =3y, AP=AD - PD =5y — 3y =2y. ol R
PD RD 3 E
W3 nopobus tpeyronbHuros APM wu CEM caezyer, 4TO
CM _EC 4y g c
AM AP 2y 1
6) U3 nopobusi rpeyronsHukos BRE n BCO caenyeT, UTo E_% g _X —, oTKyxa

BO BC’ 2x by

V2
J5
U3 nopobua tpeyronsEukoB RBE, RMO, PDR caesyer, uto LRBE=/RMO=/PDR.

Y
X

Ilycrs Z/RBE = ZRMO =/PDR=u. W3 Tpeyroapanxa BRE HaxomuMm, yTo

cosa—ﬁ—g—ﬂ Torana sina——3
BR x 45 O VB
OR V3 «x« 6
s rpeyroapuuka MOR maxomum: sinog=——, —=——, x=——,
pey A R B 253745
TOI'}Ia —-_\_/_.g_.x——@
Y= 5

Taxum o6pasom, AD=6v2 s, Pupep =4-642 =24V2,

Otser: 6) 24V2.

© 2025. 000 JHsaarensernso «HanuonanpHoe oopasonm—me» © 2025. HOY JITIO «MITHMO»
Komuposanue, pacnpocrpatenne o HCHOAB30BAHIE B KOMMEPUECKUX 1@AX HC3 MMCLMEHHOrO PA3PCILeHUA NPABOODAafaTeN il He A0IYCKACTCT
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Conepaxanue Kpurepus Baaast
HMeeTca BepHOE AOKA3ATENHLCTBO YTREPIAEHUA [IYHKTA &, ¥ ODOCHOBAHHO IIOJIyUYeH 3
BEPHbLIA OTBET B IYHKTE 0
Honyuen o6ocHOBAHHBIN OTBET B IIYHKTE 0, 2

ujan
UMeeTCsI BEepHOe AOKAasaTeNbCTBO YTBEPIKACHMS IIYHKTA @, W IPU OGOCHOBAaHHOM
pelIe MY ITYHKTA § [I0Jy4YeH HEBEPHLIH OTBeT M3-34 apu(p)MeTudecKoii omubxu

HNmMeeTcs BepHOE HOKa3aTEILCTRO YTBEPMKACHUA NYHKTa 4, 1
NI

npu 000CHOBAHHOM PEIeHWM NMyHKTa 0 [IOJy4YeH HeBeDHBIX OTBET U3-3a apudmeru-
YeCcKOM OIIMOKHM,

NI

000CHOBAHHO IIOJYUYEH BEPHBIA OTBET B IYHKTe § ¢ HCIOJIB30BAHHUEM YTBEPHKACHHA
MYHKTA @, IIPU 3TOM I[YHKT 4 He BBINTOJHEeH

Pemenne ne COOTBETCTBYET HU OJHOMY U3 KPUTECDHEB, l'[pl/IBe,lIéHHbIX BBILIIE 0

Mawxcumanorblli 6arn 3

Haligure BCe 3HaUEHUA @, ITPH KaKIOM U3 KOTODBIX YPaBHEHUE
V8-2x-x% +2+a=a|x|

UMeeT POBHO OJ{MH KOPEHb.

Pemenue.

3anunieM KCXOAHOE VPABHENNE B BHJE:

V8-2x-x* =alx|-a-2.

PernieHne 9TOro ypaBHEHUS COBIAJAeT C MHOKECTBOM TOYEK MEPeceueHUd IpaduKoB
byurimit f(x)=v8-2x-x*u g(x)=alx|-a-2.

I'papur Pyurumn f(x)=v8-2x-x> — wuacts OKpyskHOCcTH (X+ 1 +y2 =9,
VAOBJIETBOPAIOIA yeI0BHIO ¥ > 0 1 mpoxoxsmas uepes rouxn (—4; 0), (0; 2v2), (2; 0).

I'padpur dpyaxnum g(x)=a|x|-a-2 npu kaxjoM SHAYEHUU @ — COBOKYIHOCTH ABYX
MHOKECTB: g; — YacTh OPAMON y=ax —a— 2 npu x 20 u g, — YacTb NpaAMOH y = —ax —a — 2
mpu x < 0.

3aMeTM, UTO BCe IPAMbIE Y =aXx —a— 2 TPOXOAAT dYepes
TOYKY B(l; —2), a BCe mpAMBle y=—ax—a—2 — dYepes
toury A(-1; -2).

ITpu x> 0 monyyaem:
- npu 0 <a < a, rpaduru QyHKUUK f(x) 1 g(x) He TMeoT O0IUX
TOUEK, IJie d, — 3HAYeHHe @, IPU KOTOPOM Jy4 IPOXOZUT UYepes
toury (2;0), Hanpumep Upy a = a;;

— mpu @ 2 a, rpadury GyRKLME f(x) u g(x) HepeceKaroTCs B OMHOM TOMKe, HAIPUMED DU & = d3;
— npu a5 < a < 0 rpadpurn GyHKnui f(x) 1 g(x) He uMeloT OOIIUX TOUEK, I/ie @; — 3HAYeHue a,
IpX KOTOPOM JIyd MPOXoxuT uepes Touky (0;2+2), Hanpumep IpH a = a,;

— npu a < a; rpaduku Gyaxuui f(x) u g(x) nepecexarTCA B OQHON TOYKE.

@ 2025. 000 «Hsnarensctso «[Tanuonansuoe obpasosanue»r. @ 2025, YOV JITIO « MITHMO-
Konnposanue, paACIPOCTPALIGHWE H MCNONB30BAHME B KOMMEPUYCCKHX IessiX 6e3 IHMCLMeHHOTO pPajpenlenis upasoobaazareneil He JONyCRaeTCH
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IIpu mobom 3HaYeHWM @ JTYY UPOXOAUT HYEpe3 TOUKY B(l; —2) , MO3TOMY: Ay=2:1=2,
a; =—(2v2+2):1=-2-22.

3uaunt, npu x 20 rpadpuxu GpyHxuuit f(x) u g(x) mepecexkarTCs B OLHON TOUKe INpHU
ae(—ow; —2—2@]&)[2; +00).

Tipu x < 0 monyuaem:
— upu a; < a < 0 rpabpurn Gyuxnuii f(x) u g(x) He UMerT O6IUX vh
TOUeK, e a; — 3Ha4YeHHe @, IPU KOTOPOM JIy4 TIPOXOAUT UYepes
roury (0; 2v2), Hanpumep TpHU a = ag;
— npu a<a, rpadpuru QyHKUMi f(x) u g(x) nmepecexawrcsa
B OJIHOH TOUKE;
—upu 0 < a < a4 rpadukn GyHKIUH f(xX) 1 g(xX) HE UMeroT O0UUX
TO4eK, IJe 4y — 3HAYEeHUE 4, IPHA KOTOPOM JIYY IPOXOJHUT Yyepes
TOUKY (—4; O), HanpuMep NpU @ = Gg;
— npu azay rpaburu GyHKIHE f(x) 1 g(x) nmepecexaroTcs
B OJHOM TOYKe, HAIPHUMeEDP IIPH 4 = dqq.

Ilpn saro6omM B3HAYEeHMU @ JyY TPOXOJUT UYEpe3 TOUKY A(—l; —2), [HO3TOMY

2
a; =—(2v2+2):1=-2-2V2, a9=2:3=§.
SHaunTt, npu x <0 rpaduku Gysxkouil f(x) 1 g(x) nepecexkaroTCa B OFHOM TOUYKE NPHU
ae(—o; —2*2\/§)U|:§; +oo).

Taxum obpasom, rpabuxy Gyuruuit f(x) u g(x):
— upu a<-2-2v2 nepecexkaloTcs B ABYX TOYKAax,

— npu a=-2-2v2 nepeceKaroTcsl B OAHOH TOYKe,

2
- nopu -2-2V2 <a< 3 He IepeceKaloTcs,

2 .
— Upu gs a < 2 nepeceKaroTCsA B OJHOM TOYKE,

~ IIPH @ 2 2 nepeceKkaroTesi B ABYX TOYKAX.

Orser: a=-2-2V2; 25a<2.

Cogep:xanue Xpurepusa Baaxsr
ObGocHOBaHHO IOJIy4YeH BePHBIM OTBET 4
C 1IOMOII RO BEPHOTI'0 PACCYASHMA TOJTYUEHO MHOYKECTBO 3HAUCHHUI! @, OTJIMYAIOINeeCsH 3

0T UCKOMOTO TOJBKO BKJIIOUYEHUEM TOYKH a = 2

2
C NOMOILBIO BEPHOTO PACCYKAECHUS IOJYUCH TPOMEKYTOK [g, 2 | mHOMXKecTBa 3HAUe- 2

" 2
HUH d, BOSMOJKHO, C HICKJIIOYEHHEM TOUYKHU g = -g PI/I/IJIH BKJAKYCHHECM TOYKA Q@ = 2,

® 2025. 000 «Msparcaperso ¢«HaunoraasHoe obpasonamues. © 2025, YOY IO «MITHMO»
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OCronvanue maba.

Copep:xanne KpuTepust Baamsl

nau
[IONy4eH MEeBEPHBIM OTBET M3-32 BHIUUCAUTENbHOH OINMOKM, HO HPH ITOM BePHO
BBLIIIOJIHEHBI BCE LIATH PeIleHnsa

3ajaua BepHO CBEeJieHa K UCCAeJOBAHNIO B3AUMHOI0 PACIIONOKEHUS IYTH OKPYIKHOCTH 1

U OPAMEBIX (AHANUTHYCCKY WK rpaduiecKu)

Pemrenme e COOTBETCTBYCT HHM 0J1IOMY U3 KPUTEPUEB, NIEPCUUCIEHHBIX BhIIIE 0
Mawxcumanvrotii 6ann 4

Hamel gBa HADODA YKMCEJ: B IEePBOM Habope Kajoe 4ucao paBHo 150, a BO BTOpOM Kajoe
apcno pasuo 50. Cpegnee apudMeTrryecKoe BCeX duces AByX HaboOpoB paBHO 78.

a) Kaxxzgoe umceso nepsoro Habopa yMeHbIIUJIY HA HATYPaJIbHOe Yucio . MoxeT nu cpepnee
apu(pMeTHUECKOe BCeX UKces JByX HaGopoB ObITH paBHO 717

6) Kasxzoe uuncyio nepBoro Habopa yMeHbUININ Ha HaTypajJbHOe 4UCao m. MoxKer in cpesHee
apupMeTHUECKOe BCeX YuceX JBYX HabopoB ObITh paBHO 70?

B) Kamgoe ywmcso omHoro Habopa yBeJMUWJIYM HA HATypajJdbHOE YHCJIO K, OJHOBPEMEHHO
YMEHBLIIUB Ha B KajyKJ0e YKUCJIOo ApYyroro Habopa, IpH yCJIOBHH, UTO BCE YMCJA OCTAJMUCh
IONOKUTENHLHBIMY. KaKue 1esible 3HAaUeHKUA MOYKeT IIPMHUMATh cpejHee apudMeTndecKoe
BCeX uuces AByX Habopor?

Peurenne.
a) Ha, manpumep, B nepsom HabGope 7 uwmces, Bo Bropom — 18 umcen. Torga cpensee
apu@MeTHIeCKoe BCeX YKCeN OBLJIO DPaBHO m:i;—()l—ig =78 . Ecan n =25, To cpeisee
+
125-7+50-18
apudMeTyecKoe Bcex uuces 6yger paBHO ——— = T1.
7+18
6) Ilyers B mepeoM mabope p uvcen, a Bo BTopoM d umceii. Torga mosydaem:
1 50d
ﬂyd_ =78 150p + 50d = 78p + T8, orxyxa 18p = Td.
p+

IIpeanonosKuM, YTO KarKzoe UYMWCJIO IIepBOoro Habopa yMEHBIIMIHM Ha M U cpeiee
apudmMeTuyecKoe BceX yuces crayo paBHo 70. IToxyumm:

(150-m) p+50d
p+d

=70; 150p — mp + 50d = 70p + 704,

orryza (80 — m)p = 20d.

Buas, uro 18p = 7d, numeeM: m = 80—201—78- . Tonyumiy, 4TO M — HE HATyPaJbHOE YHCJIO,

SuauuT, cpegHee apu)METHUCCKOE BCEX YKCEN ABYX HaGOpOB He MOKeT ObiTh paBHO 70.

B) Ecam Kasnoe yucio ogHoro Hadopa yBeIMyYuTh Ha HaTyPAaJIbHOE YHCJIO £, ORHOBPEMEHHO
YMEHBUIME Ha kB KakJoe YuCJ0 Apyroro Hadopa (IIpH YCJOBHH, YTO BCE YMCJIA OCTAJIHUCH
TOJIOKUTEIBHBIMHA), TO cpefHee apudMeTndeckoe F Bcex 4ymces JBYyX HaOopos Oyaer paBHO:

(150-%) p+(50+%)d . .
F= ,rae |k|=k u —49<k<149
p+d

(mpu k>0 ymMmedbiaeMm 4mcia IepBoro Hadopa, a npu k<0 — BTOpOTO).

© 2025. 000 «HAsnareascrso cHanuonaasroe obpasosanucs. € 20235, YOY OIIO «MITHMO»
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Hcnonrsyst paBeHcTso 18p = 7d, nonyueHHOE B IYHKTE 0, MMEEM:

15o—§+(50+“)-% 11.
F= g§ =78+ '2—5‘}3 .
7
Cpenuee apud)MeTHIecKoe Bcex urces F MOKeT MPUHUMATDL HATYPAJIbHbIE 3HAYEHUA TOJbKO
aopu |I§| =25h, rae heN. Vuureias, uro -49<£k<149, moJyyaeM, HUTO

l%e{—25; 25; 50; 75; 100; 125}, a Fe{67; 89; 100; 111; 122; 133} .

Oteert: a) xa; 6) "er; B) 67, 89, 100, 111, 122, 133.

Copepixxanue KpuTepus Banxas:

O6GOCHOBAHHO [IOJIYUEHBI BEPHbLIE OTBETLI B IIYHKTAX &, 0 U 8 4

OGOCHOBAHHO IIOJYyYEH BEPHBIHA OTBET B NMYyHKTE 6, U 000CHOBAHHO MOJYYEH BEPHBIN 3

OTBET B IYHKTE ¢ UIK O

O0OCHOBAHHO IIONIYUEHBI BEPHBIE OTBETHI B IYHKTAX 4 U 0, 2

5 818%1

0B0OCHOBAIHO IIOJIYYEH BePHBIH OTBET B IYHKTE 8

O00CHOBAHHO MTOJIYUEH BEPHLIH OTBET B IYHKTE a U § 1

Peinreue He COOTBETCTBYET HU OIHOMY M3 KPUTEPHEB, IepeYHCIEeHHbBIX BbIIIE 0
Maxcumanbustil 6ani 4

Bapuanr 21

13 | a) Pemure ypaBrenue 2sin?x-3cos(-x)-3=0.

. n
0) Haiinure Bce KOPHU STOT0 YpaBHEHUA, NPUHAAJIEIKAIIE OTPE3KY [Zn; ?j|

Pewmenue,
a) 3anmuiieM HUCXOJHOE YPaBHEHWE B BUJE:

2-2cos® x~8cosx-3=0; 2cos’x+8cosx+1=0; (cosx+1)(2cosx+1)=0.

. 1 2
3HauuT, cosx=-1, orkyna x=xn+2nk, keZ, uan cosx=—§, OTKYIa x=?n+2nn,

__2n

nez, unn x= 3 +2nm, med.
6) C DOMOIIBIO YHCIOBOA OKPYIKHOCTH OTOEPEM KOPHH, . A
2
OPUHAAJEKALE OTPESKY [27@ %} . |
Ionyyaem: ' oy
n 8n n 10n o !
X =2n+n=3n; Xy =3n-—=—3 X3 =3n+_-=——, !
3 3 3 3
*a n
., 2n . 27 5
OtBer: a) n+2nk, keZ; ?+2n‘n, net; —€+2nm, met;
6) 831c . S 10n ‘
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3amevarue. OTOOP KOPHEH MOXKeT GbITH 0OOCHOBAH H JIIOOLIM JDYTUM CIOCOOOM: € IOMOUIBIO
rpaduKa, pelnieHueM JINHeHHLIX HepaBeHCTB U T. II.

Couep:xanue Kpurepus Banawer
O00CHOBAIIHO IIOJIYUYEHbl BEPHDIE OTBETHI B 000UX MyHKTAaX 2
O60CHOBAHHO OJIyYeH BEPHBIHI OTBET B IIYHKTE &, 1

nin
[IOJIVUEHBbI HEBEPHBIC OTBETHI M3-3a BBIYMCTUTEILHON OLL[I/IGKI/{, HO IIPH 3TOM HMMCETCSI
BepHAaa IOCHeA0BATEJPHOCTD BCEX IIIAT'0B PEINIeH NS obomx TIIYHKTOB: IYHKTA @ X ITYHKTa 0

Pemenne e COOTBETCTBYET HU OJTHOMY M3 KPDUTEPUEB, NePEUUCINEHHBIX BHIIIE

Marxcumanohbiii 6aan

B ocuoBanuu nupaMuasl SABCD nexur tpanenus ABCD ¢ 60asiivm ocaoBaruem AD. luaroHann
Tpanenun nepecexaores B Touke O. Touku M u N — cepenunbl 60KoBbIX ctopon AB u CD
COOTBETCTBCHHO. I1JIOCKOCTH O IPoXoauT yepes Toukn M u N mapasiensno npsamoi SO.

a) Jokaxure, 4To ceuenue nupamuasl SABCD IJIOCKOCTBIO O ABJIAETCA Tpaleluen.

6) Haiinure nuomans ceuenuss nupamuabl SABCD miockoctsio o, ecau AD=9, BC=7,
SO =6, a upamMas SO neprneHAUKYASIPHa IpaMoit AD.
Pemenue.

a) Ilycts muockocTh o mepecexaeT upamble SA, SD, BD u AC
B Touxkax P, @, K u L cOOTBETCTBEHHO.

Orpesoxk MN — cpenusia JuBus tpaneumu ABCD, 3Hauwur,
OH HapaJuiesied eé ocHOBaHMIC AD. 3HaunT, IIJOCKOCTE ¢ ITapaJiieibHa
npsimoii AD m niepeceKaet mockocTs SAD 10 npsiMoii, napaJlileIbHON
MN. TlnockoceTh o, mapajaeabHaa npamoii SO, nepecexaer pedpo AS
B TouKe P, a pe6po DS — B Touke . 3HAUNT, C€YEHUEM NMUPAMUbI
SABCD mi0CKOCTBIO ¢ ABJIAETCS MHOrOyroJpHuK MP@N, y KoToporo
croponnl MN u PG napajjeibHbL.

Ipsmbie KQ u PL napaJuienbsbl TpamMoit SO, MOCKOJIBKY ABJIAIOTCS NPAMbBIMY II€PeCeUCHU
IJIOCKOCTH ¢ ¢ Tuiockoctamu BSD u ASC, cogep:xaiumu npamyio SO, napaajlenbHYIO
naockoct ¢. CienoBarenbHO, UYeThHIpEXyrodbunik PQKL — napaJjienorpamMm, a 3HAYMT,

PQ=KL= AD-BC < MN (rouxu K u L — cepenunnt guaronaeir BD u AC cooTBETCTBEHHO).

TaxumMm o6pa3oM, MHOrOyroabHuUK MPQN — rpanennsd.

6) Ipsimas SO nepuesauKyasipHa npsimoit AD, npsimble PL n SO napanensibl, IPAMbIE
MN u AD napajulesibHbI, 3HAYHUT, OTPe3oK PL TeprneHXUKyAapeH oTpesky MN U sABjisercs
BbICOTOM Tpameriun MP@N.

B rpaneunn ABCD:

-
AO:0C=AD:BC=9:T; A0=2-4C, AL=2C; 41.:40-4C 24C_8,
16 2 2 9 9
Paccemorpum miockocts ASC. Ilpsamole SO u PL napasiiesbHbI, 3HAUNUT,
PL_AL 8. pr_8g5_16,
SO A0 9 9 3
ILromans Tpanenuu MPEN pasua
l(MNHDQ)-PL:1(‘41)‘”30 +AD_BC]-PL:14—Q-PL=3-1—=24.
2 2 2 2 2 2 3

" Otser: 6) 24.
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Cogepxxanne KpuTepHUs Baxiasr
Jimeercss BepHOe 10KA3ATENLCTBO YTEEPIKACHHA NYHKTA @&, ¥ OBOCHOBAHHO NOJYUEH 3
BEPHBLIN OTBET B IYHKTE §
ITonyyeH 06OCHOBAHHBIK OTBET B IIYHKTE 6, 2

WA
UMeeTCS BepHOe NOKAa3aTeJbCTBO YTBEPIKIEHUSA NYHKTA @, U OpU OGOCHOBAHHOM
PeLIeHUH IYHKTA 6 IONYUCH HEBEPHBIHM OTBET N3-3a apUPMETHYECKON OnOKHU

Wnmeerca BepHOe N0Ka3aTEALCTRO YTBEPKACHUA TYHKTA 4, 1
nJin

npy OOGOCHOBAHHOM PpELICHHMHW MYHKTA 60 IOJy4YeH HEeBepHbIl OTBeT u3-3a
apudmernyecKkoii OIIUOKH,

I

0GOCHOBAHHO IOJIYYE€H BEPHBIN OTBET B IYHKTE 6 C MCIOJb30BAHMEM YTBEDKACHMUS
IIYHKTA @, IIPU 9TOM NIYVHKT @ He BLITTOJHEH

Pemienue ue COOTBETCTBYET HN OJHOMY M3 KDUTEPHNEB, rIpHBEJ.IéHHbIX BhI1lie

Maxcumaavuwiir 6ari

Penture HepaBeHCcTBO 4% +i2— <0.

4* -32
Pemenne.

IIycrs ¢ = 4%, Torga HepaBeHCTBO NIPAMET BUL:
2
. 112 <0; t°-32t+112 <0: (t—4)(t-28) <0,
t-32 t-32 t-32
orkyma t<4; 28<t<32.
IIpu t<4 nonyumm: 4° <4, orkyma x<1.
IIpn 28 <t <32 nmoayuum: 28<4* <32, orxyna log,28<x<2,5.
Peizenive ucxognoro nepasencrea: x<1; log,28<x<2,5.

Orser: (-oo; 1]U[log,28; 2,5).

t

Cogepskanue KpuTepus Banasr
O00CHOBAHHO MTONYYEH BEPHBIN OTBET 2
OGOCHOBAHHO IIOJIYUEH OTBET, OTVIMUYAIOIIMICA OT BEPHOIO MCKIIOYeHUeM Touex 1 1
u/vnu log, 28,
nJjm

IIoJ1IyUIeH HeBeprIﬁ OTBET 13-3a BLIYUCIUTEILHOMN OmIn6KH, HO IIPY 3TOM UMEETCA BepHada
ocJIe10BaTEJIbHOCTDL BCEX IIAroB pellieHud

Peurenue e COOTBETCTBYET HY ONHOMY M3 KPUTEPHUEB, IIEDEUHUCIIEHHBIX BbIIIE

Marcumanvrviii 6aan 2

B nrone 2027 roja nananupyerca B3sATh KDEOUT HA TPU rofa B pasmepe 1200 teic. pybaeil.
¥YciioBUs ero BO3BpaTa TAKOBHI:

— KaKABlA #HBAPh Joar 0yner Bo3pacTarh Ha 10 % Mo CpaBHEHUIO ¢ KOHIOM NpeAbIAYIero
rona;

— ¢ (QeBpaJisg TMO MIOHB KaXKAOTO rojfa HeoOXOoAMMO BBIIJIATHTL OSHMM ILIATEXOM YacThb
oJira;
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— nuareyku B 2028 u 2029 ropax A0JKHBI OBITh PABHBIMU;

— x uroam 2030 roga ZoAr AOMMKEH ObITH BLITIJIAUEH NOJHOCTBIO.

MsBecTHO, uTo 1iaTéx 8 2030 rony cocrasur 673,2 Toic. pybaeii. Crkonbko pybJeil cocTaBuUT
nnaréx 2028 roxa?

Peumrenue.

Ilycre maarexu B 2028 u 2029 rogax cocTaBAT MO X ThIC. pyOJIeil.

B aupape 2028 roma pmoar (8B Twic. pyOneir) Oymer pasen 1320, a B wuloJe
pased 1320 —x. B simBape 2029 roza monr Oyzer pasedH 1452 - 1,lx, a B wumwoue
pasen 1452 — 2,1x. B ausape 2030 roga mosr 6yzxer paBed 1597,2 — 2,31x.

ITo yenoBmio  urouto 2030 roga A0ar ZoJkeH ObIThH BHIIIJIAYEH HOJHOCTHIO, SHAYUT, AT
B 2030 rozy momsken 6LiTh paseH (1597,2 — 2,31x) Teic. pybuneir. Ilomyuaem:

1597,2-2,31x=673,2; 2,31x =924,
orryza x = 400.
ITnarésx 8 2028 roay mosxeH 6eiTh paBer 400 roic. pybaeil.

Otset: 400 Twic. pyOieii.

Copepsxanne KpuTepus Bamxask

O0OCHOBAHHO MOJYUeH BEPHBII OTBET 2

Bepno IIOCTPOCcHA MaTeMaTHUYeCKasi MOJeNIb

1
Pemenue He COOTBETCTBYET HH OJHOMY U3 KPpUTEPHER, IIEPEUYMCIEHHbIX BhIIIE 0
2

Maxcumanvibtii 6ann

B napannesorpamme ABCD yron BAC Bjsoe Goubize yria CAD. Buccexkrpuca yria BAC
nepecexaet oTpesok BC B Touke L. Ha mpopomkenuu croponsl CD 3a Touxky D Brifpana
rarxas Touxka E, yro AE =CE.

a) Horkaxure, uro AL: AC=AB:BC.
6) Hafigure EL, ecnu AC =21, tg £ BCA=0,4.

Pewmenne.

a) Ilyets <ZCAD=oa, Ttorma /ZBAC=2a. IlocKoumbKy B L C
AL — 6uccexrpuca yria BAC, /BAL=/LAC=o.

IIpoTUBONONOAHEIE CTOPOHBL IapaJiesorpamMmma ABCD
napajliedbHbl, CIef0BaTeJILHO,

ZALB=/LAD =20, £LACD =/ BAC =20¢.
IMonyuaem:

£ZBAL=/4DAC=qa, LALB=/ACD =2aq.
Tpeyronsuuku ABL u ADC nogoGHbI IO BYM yIJiaM, OTKYJAa CJAeAyeT, YTO
AL AB AB
AC AD BC
Ioayuaem, uto AL:AC=AB:BC,

© 2025. 000 «Haxarenbcrpo «Ilanuonannnoe obpasosanues. © 2025. YOV U110 «MITHMO»

KoirupoBaine, pacopocTPaHEHIE M KCHONL3OBANMC B KOMMEPUCCKHX Hesax 063 MHCLMCIHOro paspetnenus npapoofianareieit He AONYCKaeTCs



208 Er3. TMMNOBLIE 3K3AMEHALIMOHHbLIE BAPUWAHTSI

6) B napastenorpamme ABCD numeem
£LBCA=/ZCAD=0 u tga=tg L/BCA=0,4.
Tpeyronsaux ALC paBHOOGeApeHHDBIH, mOCKOAbKY ~LAC =/LCA =« , sgauuTt, AL = LC.
Tpeyronsauku ALE u CLE paBHBI 110 TPEM CTOPOHAM, CJIeJ0BATENIbLHO, 1y4 LE — 6uccekTpuca

yrna ALC. Buccexkrpuca LF paBHOGegpeHHOr0 Tpeyronbuuka ALC ABIseTCd ero MeanaHoH

U BBICOTOM, TO ecTh L LFC =90°, CF = ATC =10,5.

B npamoyrossHOoM Tpeyroabuuke LFC
LF =CF-tg Z/LCF=10,5tg0.=10,56-0,4=4,2.
B npamoyrossuom Tpeyroasuure CFE

21tga
FE=CF tg /FCE =10,5tg20=——2% _10.
1-tg“a
Ilonyyaem: LE=LF+FE=4,2+10=14,2.
Orger: 0) 14,2,
Copepsxanue xpurepus banasr
HmMeerca BepHOe AOKA3aTEJILCTBO YTBEPIKAENUA NYHKTA ¢, U OGOCHOBAHHO TIOJNYyUYeH 3
BEPHLII OTBET B IYHKTE O
TTonyuen o00cHOBAHABIN OTBET B IYHKTE 0, 2

i
HMeeTCH BEPHOE AOKA3aTeJbCTBO YTBEDIKIEHMS IYHKTA &, U IPH ODOCHOBAHHOM
PelIeHUH IyHKTa 0 NoJyYeH HeBEeDHBIM OTBET U3-3a apuPMEeTHYeCKOoH OmubKY

VimeeTcs Beploe HOKA3aTeABCTBO YTBEPKIACHUA IIYHKTA 4, 1
NI

npu 00OCHOBAHHOM pellleHHW IIYHKTA 0 IOoJydYell HeBEePHBLIA OTBET M3-3a apU(MeTH-
YeCKOH OLLIMOKH,

WJin

000CHOBAHHO IIONTYUCH BEPHBIH OTBET B NYHKTE 6 C MCHOJb3OBAHMEM YTBEPIKJSHMS
TYHKTA @, IPYA 3TOM NVHKT ¢ He BLINOJIHEH

Pemenne ue COOTBETCTBYET HM OJHOMY U3 KPpUTEpUEs, l'IpHBe,U;éHHbIX BBIIIIE

Marxcumanvrbtit 6aan 3

Haiinure Bce 3HAYEHUS @, IIPU KAXKJOM M3 KOTOPBIX
ypaBHeHnue

(a-x) +4a+1=(2x+1)* -8|x]|
nMeeT JeTbipe Pa3NMUYHBIX KODPHJI.

Pemenne.

Bamumem ypapmeHme (a-x) +4a+1l=
=(2x +1)* -8|x| B Buze:

a®-2ax+x* +4a+1=4x* +4x+1-8|x|;

a®—2ax-3x* +4a-4x+8|x|=0.
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IIpu x <0 ypagHeHHEe
—2ax-3x* +4a-4x+8|x|=
IPUHUMAET BUJ:
—2ax-3x%*+4a-12x=0;
(a-3x)(a+x)+4(a-3x)=0;
(a-3x)(a+x+4)=0.

Honyuusiueecs ypaBHeHME 3afaéT Ha njockocTH Oxa mapy Jyueil: siyd [, ¢ Havasom
B Touke (0; 0), coBagarouuii ¢ npsaMol a = 3x upu x <0, u ayd [, c Hagasom B Touke (0; —4),
COBNAAAIONUINN ¢ IpAMOH @ =—x — 4 npn x<0. Jlyun [; n |, nepecexaroTcs B TOUKE (— 1; -3).

Hpn x>0 ypaBHenre a°-2ax-3x?+4a-4x+8|x|=0 mpunumaer Buzi:

2 _2ax-38x*+4a+4x=0; (a-3x)(a+x)+4(a+x)=0; (e+x)(a-3x+4)=0.

Tlonyuusiieecs ypaBHeHHe 3a4aeT Ha maockoctd Oxa mapy Jydeil: jyd l; ¢ HavasoMm
B Touke (0; 0), coBnazarowuii ¢ npamMoii @ = —x npu x>0, u ayd !/, ¢ Hauagom B Touke (0; —4),
coBnajamoniuii ¢ npamon a=3x —4 npu x> 0. Jlyuu I; u [, nepecekatorcs B Touke (1; —1).

Yucso KopHedl MCXOMHOrO YpaBHEHUs PABHO YMCIY TOUEK Iepeceuenys NpsSMoH a=c¢
¢ o0venuHeHMEM ayue U, Iy, I3 u l,.

Kampeiii ms siyueit [, u [, nepecekaerca ¢ NpAMONW @ =c¢ B OfgHO# Touke npu ¢<0
U He nepecekaercs npu ¢ >0.

Kasxkneiii m3 nyueir [, u l, nepecexkaercsi ¢ IpAMOH @ =¢ B OZHOH TOuKe mpm c=-4
¥ He Tepecekaercd npu ¢<—4.

CrenosarenpHo, npu ¢ >0 u a <-4 UCXOAHOE YpaBHEHUEe MMeeT ABA PA3JIHUUYHBIX KOPHSI.

Ipu ¢c=0, c=-1, c=-3 u ¢=—4 npamas g =c IPOXOJUT Yepe3 OOLIYI0 TOUKY Jyuei [
uly, lyuly, liul, l,ul, coorsercTBenHO.

CueposarenbHo, npu a=0, a=-1, a=—-3 1 a =—4 UCXOJHOe YPaBHEHUE HMeEeT POBHO TPU
KopHsi, anpu —4<a<-3, —3<a<-1u —1<a<0 uMeer yeTbIpe PA3NUUYHLIX KOPHI.

Orser: (-4; —-8)u(-3; -1)u(-1; -0).

Coxepkanue KpuTepHus Banusr
O00CHOBAHHO TIOJIyU€H BeDHBIN OTBET 4
C noMO1bIO BEPHOTO PACCYKASHUS IOJYUSHO MHOXKECTBO 3HaUeHUH a, oOTamrYaroleecs 3

OT HCKOMOrO TOJIBKO BrJouyernneM Touek a = 0 u/unu a = —4

C MOMOIIbIO BEPHOTO PaCCYKACHHA ITOJIyueH npoMexxyTor (—4; 0) MHo)KecTBa 3HAUe- 2
HUI @, BO3MOMKHO, C BKJIIOUEHMEM IPAHUUYHBIX TOUEK U/MIU UCKJIIOUEHHEM TOUYeK
a=-3wu/unua=-1,

VI

TOJIYYE€H HEBEPHBIA OTBET 13-3a BBIUMCAUTENbHOM OWIMOKM, HO HPH 3TOM BEPHO
BBUTOJIHEHB! BCE 1IATH pPelleHn s

3ajlaya BEPHO CBeJEeHA K UCCJIEeNOBAHWIO B3aUMHOIO DPACHOJOMKEHHS IPAMBIX 1
(amasnmtTuuecKy Win rpad)uyuecK)

Peimienue He COOTBETCTBYET BU OOHOMY M3 KPHUTEPDHEB, NIePEHNCHACHHBIX BbIIIS

Maxcumanovrsiii 6aan 4
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Ecrr Tpu kKopobru: B neppoit KkopoObke 112 ramHue#l, Bo BTopoit — 99, a Tperbsa — mycras.
3a oauH X074 0epyT 10 OJHOMY KAMHIO 13 JIOOBIX JBYX KOPOOOK M KJIaJAYT B OCTABIUYIOCH.
Cpesany HEKOTOPOE KOJHUYECTBO TAKHX XOLOB.

a) Moruio Jin B nepBoi Kopobke oxkasarbesa 103 xaMHus, BO BTOpOI/I — 99, a B Tperbeit — 9?7
6) Momio s B TpeThell KopodKe oxasarbes 211 xamuei?
B) Bo BTOpO#i KOpoOKe oraszajoch 4 kamusa. Kakoe mambosblliee YHCJIO KaMHEH MOIVIO
0Ka3aThCA B TpPeThel KopoOKe?

Pemrenne.

a) Ilycrs 6 pas M3 nepsbIX JBYX KOPOOOK MepeJioKUIN KaMHHU B TpeThio. Torga B nepBod
KopobOke okaszanmoch 106 xamueil, Bo Bropoit — 93 KaMHA, a B Tperbeit — 12 rkamueit. Ecuan
IIOCJIE 3TOTO 3 Pa3a HePeJIOKUTEL KaMIId M3 MepBOi B TpeTheil KOpoOOK BO BTOPYIO, TO B MIEPBOH
KopoOxe oxaskercs 103 xamHsa, Bo Bropoil — 99, a B rtperbeit — 9.

6) Eciu B Tpernheil Kopobke okaszasioch 211 KamHeil, TO B IIEpBOIl X BO BTOPOH KOpoOKax
HE 0CTaJiOCh KaMHeH.

IIycTh B KaKO-TO MOMEHT B KOPOOKAX OKas3aJoch a, b u ¢ Kamue#l coorsercTBenHo. Torxa
HOCJIe OZHOrO X044 B KOpoOKax MOIJIO oKasaThes inbo a — 1, b — 1 u ¢ + 2 kamu4d, gubo a — 1,
b+2uc—1xamens, aubo a + 2, b— 1 n ¢ — 1 xaMeHb COOTBETCTREHHO. 3AMETHM, UTO PA3HOCTh
MEXAY UYMCIAMEM KAMHEH BO BTOPOM WM B IepBod KopoOkax aubo He M3MeHUJAach, JHOO
namenmsacs Ha 3. CHauasa pasHoCTh ywceJ KaMHeH BO BTOpOM M B INepBOiHl KOpoOKax
pasusuiack 13. CiaemoBaresbHo, HUI B KaKOW MOMEHT OHa He Morya crarb paBHo#t 0. 3Hauut,
B 9TUX ABYX KOPOOKax Bceryga pasioe ymcio xamueil. CiegoBaresbHO, B TpeThell KOpPOOKe
HEe MOIJIo oxasarbes 211 KamHel.

B) B n1060oif MOMEHT PasHOCTb YMUCEJ KaMHeW B NEePBOH U BO BTOPOM KopoOKax paBHA
3k + 13, rae k£ — neaoe uncao. CiaegoBareiibHO, €CJIH BO BTOPOI KOpoOKe 4 KaMH#A, TO B IEPBOH
KopoOke 3k + 17 xamueil. 3HauuT, B NePBOM KOpoOKe OKAB3aJOCh HE MeHbmle 2 KaMHel,
a B TpeThell Kopobke He Oospuie 205 xamHeH.

TToxasxeM, Kak B TperTbeil KOpodKe Moro okasarbea 205 ramueii, ITyers 99 pas u3 mepBbIX
JBYX KOpOOGOK TEpPeNIoKUIN KaMiy B TpeThio. Torja B meppoit Kopobke oxasanoch 13 kaMueH,
BO BTOpOoi — 0 KamHeii, a B Tpertheil — 198 wamueii. Ecnu mocse 9Toro H pas mepesioxuTh
KaMHM U3 [1epBOoil M TpeThelt KopoBoK BO BTOPYIO, TO B IepBOl KOpoOKe OKakeTcsi 8 KaMHel,
Bo BTOpoi — 10, a B Tperbeit — 193. Eciiu 1mociie 9Toro 6 pas IepesodXuTh KaMBU U3 IIEPBBbIX
IBYX KOpOOOK B TPETHIO, TO B IepBOH Kopobke oxazxkercsa 2 KaMHS, BO BTOpOH — 4 KaMud,
a B Tperbeit — 205 xamiieil.

Oreer: a) na; 6) "et; B) 205.

Conepskanue KpHTepUs Baansr

O00CcHOBAHHO MIOAYYEHBI BePHBIE OTBCTLI B IYHKTaX &, 0 U1 8 4

OGOCHOBAHHO IMOJYUCH BEPHLIA OTBET B IIYHKTE 8, U OBOCHOBAHHO NOJYUE€H BCPHLIH 3

OTBET B IYHKTE 4 UJIH O

0O060CHOBAHHO MONYUYEHDI BEDHBIE OTBETH] B IYHKTAX ¢ U 0, 2

HJin

00OCHOBAHHO TMOJYUEH BEPHLIA OTBET B IYHKTE 8

OB0CHOBaHHO MONYYEH BePHBIHA OTBCT B IIYHKTE ¢ Uau O 1

Peiuenue ue COOTBETCTBYET HM OJHOMY U3 KPUTEPUER, NePeUHCICHHELIX BbIlIe 0
MarxcumanvubLit 6arn 4
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Bapuaunt 27

a) Pemmure ypasuenue logj(4x®)+8log;(8x)=1.
6) Haiizure BCe KOPHM 3TOr0 ypaBHEHUs, NpUHaJexaniue orpesky [0,15; 1,5].
Peurenue.

a) IpeoGpasyem ypasuerue: logj(4x?)+3logy;(8x)-1=0;
(2+2log, x)* -3(3+log, x)-1=0;
4logs x+5log, x—6=0; (logy x+2)(4logy x-3)=0.
SuauuT, log, x=-2, orxyzna x =0,25 uinu log, x=0,75, orkyna x=%¥8.

4
6) 8 >213—61_ , CJlefloBaTeJIibHO, 8> (%) , oTKyza ¥8>1,5. 3HauMT, KOpeHb X = 8
He npuHagirexur orpesry [0,15; 1,5].

0,15<0,25<1,5, sgaunt, KopeHb x = 0,25 npuHagae:xur orpesky [0,15; 1,5].

Orser: a) 0,25; 48 ;

6) 0,25.
CopepxxaHue KpUTEPUS Banust
O60CHOBANEO HOJYYEHDI BEPHBIE OTBETHI B 000UX MYHKTaX 2
OB0CHOBAHHO HONYYEH BePHBIN OTBET B IIYHKTE 4, 1

WU

NIOIyYeHbl HEBEPHDBIC OTBETHI M3-34 BBIUMCINUTENBHON OIMOKY, HO NPH 3TOM MMEETCH
BepHas TOCJHeLOBATEJLHOCTh BCEX ULIAroB penleHHs OOOMX IIYHKTOB: MYHKTa @
U IIyHKTa §

Penrenue He COOTBETCTBYET HU OJHOMY M3 KPUTEPHEB, II€PEYUCHICHHBIX BHIIIE 0

Maxcumanvroiil 6aan 2

CTOpOHA OCHOBAHMA TPABUJILHON UeTHIPEXYroabHo¥ mupamuznl SABCD orTHOCHTCA
K GokoBOMY pedpy Kak 1:+/2. Uepes Bepmiuny D mposejieHa IIOCKOCTD O, NePIeHIUKYIAPHAA
ooxosomy pebpy SB u mepecekaiounias ero B Touke M.

a) Hoxasxkure, uro M — cepeauna SB.

6) HafizuTe paccrosiume wMedxkay npambiMu AC u DM, eciu BpICOTA NHMPAMHILI
paBHa 63 .

Pemenue.

a) Ilycte O — uenTp ocHoBanuA nupamunsl SABCD. Yepes rouxky D nposeném
OpAMYIO M, napajenbuyio npsamoit AC. IIpsimast m nepnerguxkynsapda BD, mosTomy 110 Teopeme
O TPEX NepIeHAUKYIApax UpsMasd m nepueHAuKyIspHa BS.

B rpeyroasuuxe DBS onycrum Bnicotry DM Ha cropory BS. Torpa miockocTs,
NpoxoadAiias yepes upamsele m u DM, — 3T0O ucKoMas IJIOCKOCTL O, TaK KakK OHA
HMepreHAnKYJISIpHA npaMoil BS Mo NpusHaKy NepHeHAUKYIAPHOCTH IPAMOU U HJIOCKOCTH.

O6o3HauuM TOYKM IepecedeHus npsimoil m ¢ npAMbIMiA AB u BC coOTBETCTBEHHO
Kug@.
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IIycrs npamaa KM nepeceraer pebpo SA B Touke L, a npamas MO nepecexkaet pedpo SC
B Touke T. Yernhipéxyronpuuk DLMT — uckomoe ceuyeHHE.

Iyct AB=x, BS=xv2, torna AC =BD =x+2 . Tpeyrojssuxk BSD paBHOCTODOHHWUIA,
Mo3TOMY BLIcOTAa DM ABIAETCS B HEM TaKKe U MeAWAHOH, nosromy M — cepenuna SB.

K

6) OBosnauum P TouRy nepecedyeHus picotsl SO nupamuas: SABCD S
¢ IL0CKOoCThIO ¢, Touka P jekKuT B naockocTH SBD, Tak Kak npamMas
SO COJCPIKUTCS B 3TOX IJIOCKOCTH.

B rpeyronsuuxe OPD ua pepiinesl O ONYCTUM NEPHEHANKYIAD M
OF na cropory PD.

IIpamasa AC nepnesaukyasapHa miaockoctu OPD, B KOTOpoi eKuT PNE
OFE, mosromy OFE sariasercd oOUIMM MNePIEeHJUKYIAPOM JJIA
cKpeimBaiomuxcs npameix AC u DM, ]

Tpeyronsuuxk BSD sapiasieTcss pPABHOCTOPOHHMM, II0dTOMYy B O D

1 2 SO
MD = SO = 6+3. Orciona nosryuaem, uto PO=—-S0=2v3, PD="MD=4J3, OD=—=6.
3 3 NE]
Haitném Bricory OFE tpeyroasunika POD:
PO-OD 2V3-6
OFE = = =3.
PD 43
Orsert: 0) 3.
Coaep:xanue Kpurepus Bannsi

Nmeeres BEPHOE A0KA3aATENILCTBO YVTBEPHKIACHUA NYHKTa &, " 000CHOBAHHO TIOAY4YECH 3

BEPHBIN OTBET B IIYHKTE O

IToxyuen 0BOCHOBAHHLIN OTBET B IYHKTE 0, 2

NJIn

HMEETCA BEPHOE J0Ka3aTeIbCTBO YTRBEDMKIACHHUSA NYHKTa a4, U IIpHUA 000CHOBAHHOM

pelLIeHMH NYHKTA § 110J1yYeH HeBePHEIH OTBeT U3-3a apu)MeTHIeCKOH OIIHOKU

HMmMeeTcsa BepHOC LOKA3aTENbCTRO YTBEDIKJEHUS IYHKTA @, 1

HJIN

npy 000CHOBAHHOM DEIIEHAU MyHKTA O MOJy4YeH HeBEPHBIM OTBET U3-3a apudmeru-

qyecKoH omnoKu,

nJjan

000CHOBAHHO IIOJIYYEH BepHLIﬁ OTBET B IIYHKTE 0 C UCIIOJL30BaAHHEM YTBEeKUCHHUSA

HOYHKTa @, IIPY 5TOM OYHKT @ He BBIIIOJIHEH

Penrenue ne COOTBETCTBYET HH OJJHOMY M3 KPUTEPUER, HpHBelIéHHbIX BbIIIIE 0
Makcumarovrbiil 6aan 3

© 2025. 000 «Msaareanctro eHaunonaapuoe obpasosanuer. © 2025, YOV AITO «MITHMO»
Kouuponanue, pacnpocTpaHenue K MCHOAL30BaHKE B KOMMEPUCCKHX 1CHsIX Ge3 NUCBMEHHOro pasgpelienns npasoobiragareacii He Jonyckaercs
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Ja+a(8-30 )
PelnuTe HEPABEHCTBO 13 <0.

Peurenue,
5, 2 2 Vx+4
3%* >0, orkyza 8-3%"" <0. CrenoBaTeJbHO, HEPABEHCTBO T3 >0 paBHOCUJILHO
JTaHHOMY.
4*1 % 3;
3HaunTt, x=-4 uaun x>_4, OTKYEA X> 1+log,3.
k]
Orser: {-4}U(log,12; +).
Cogepskanne KpuTepus Banasr

OB0CHOBAHHO TIOJIYUYEH BEPHBII OTBET 2
O00CHOBAHHO TIOJYUEH OTBET, OTJIMYAIOIIUICS OT BEPHOrO HCKJIIOYCHEM TOUKY —4, 1

nJjm
MOJyYeH HeBEPHBIH OTBET 13-32 BBIYMCHMTEILHOH OommOKM, HO NPHU ITOM HMeEEeTCs
BepHAasl IOCJeA0BATEIbHOCTh BCEX IIAroB pellleHus

Peltenne He COOTBETCTBYET HH OLHOMY M3 KPATEPUEB, IIEPEUNCIEHHBIX BbIIIIE

MarcumanvHslil 6aan 2

15 mons 2025 roga Cepreii JaHUJIOBUY INIAHMPYET B3ATH KPeAUT B 6aHke Ha 4 roja
B pasMepe HeJIOro YucJa MUJIJIMOHOB PyOJiei. YCIOBUSA ero BO3BpaTa TaKoOBBI:

— B AHBApE KAKIOr0 Ioja AeHCTBUS KpeauTa HOAT yBenuumBaeTcsa Ha 15 % OT cyMMBI
JOJIra Ha KOHeIl IpeAbIAYILEero rojia;

— B nepuoy ¢ heBpasis 10 HIOHb B Kamablit us 2026 u 2027 rogos HeoOXOANMMO BBIIJIATUTH
TOJIBKO HAUYMCJEHHLIC B SHBAPE IPOLEHTSH] M0 KPERUTY;

— B nepuoj ¢ pespaiia o uionb B Kayasiil u3 2028 u 2029 rogoB BHINIAYUBAIOTCS PaBHBIS
CYMMBI, IPUYEM TOCAEAHUMN NAATENK HOJIKEH TOTACHTH KOJT IO KPEAUTY HOJHOCTHIO.
Haiigure HaupMeHbIIN pasMep KpeanTa, IpU KOTOPoM obIias cyMMa BBIILJIAT 0 KPEIUTY

npeseicuT 12 MaH pyOieii.

Pewrenme.

Ilycrs cymma xKpeguTa pasHa S MJIH pyOseid, a BHIIIATHL ¢ (erpatsa 1o uioHb B 2028
u 2029 royax cocrasisiior o x MaH pybaeii. B urose 2026 u 2027 rogor gour nepex 6aHKOM
HE MEHSHETCs, a eMerojHnle BuINIATHLl cocrapisioT o 0,15S mum pybaeit — Bcero 0,38
3a JiBa roja.

B 2028 rony mouar (8 Mau py6seil) cocrasut: 1,158 na wouen ssusapsa u (1,158 — x) Ha Komelr
uonsa. B 2029 romy poar (8 mad pybneir) cocrasur: 1,15(1,158 — x) Ha koHen sHBaps
n 1,15(1,158 — x) — x Ha KOHel[ MIOHJ,

Tlocnegnuii mnaréx HOJMKEH TOracHTh JAOJAT IO KPEAUTY IOJIHOCTHIO, II09TOMY
1,15(1,155 — x) — x =0, orkynua

5298

X = ’
860
a BCe BbIILJIATHLI IO KPEAUTY PaBHbI

0,35 +2x =0,3S+w= 3298 .
430 215

© 2025. 000 «Hasjlarenncreo «Hanuonannnoe obpasosannes. © 2025, YOV IO «MITHMO»
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329S 2580 277

Ilo ycnopuro ——>12, otkyga S>——=7——.
215 329 329
Pasmep xpeamra — Ii€JI0€ UMCJI0 MWJLIMOHOB PyOJel, sHAYWUT, HAVMMEHLIIMI pasMmep
Kpeauta S = 8 Mal py6iei.
Orset: 8 M py6eit.
Conepxarue KpUTEPHA Banxsr
O00CHOBAKHO TONYYCH BEPHEIA OTBET 2

BepHo mocTpoeHa MaTEMATHIECKAS MOJEJb

1
Pemenmne He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, NEPEUHUCHAECHHBIX BbIIIIE 0
2

Maxcumanvhoiii 6aan

OKpPYIKHOCTD C LIEHTPOM B TouKe C KACAETCA TMIIOTeHY3bl AB NPAMOYrOJIbHOIO TPEYyroJb-
HuKa ABC u nepecekaer ero xaretsl AC u BC B touxax E u F. Touxka D — ocHOBaHUE

BBICOTBI, onyuledHo# u3 BepmuHsl C. I 1 J — HEeHTPHI OKPYIKHOCTeH, BINCAHHLIX B Tpe-
yroannrunku BCD u ACD.,

a) Hoxaxure, uro I u J nexar Ha oTpesre EF.
6) Haligure paccrosuue ot Touku C o npsamoit IJ, ecau AC = 15, BC = 20.

Peumienne.

a) OxpysxHocTh ¢ HeuTpom C Kacaercsa AB C
B TouKe D, Tak Kak pajuyc, IIPOBEACHHBIN
B TOYKY KaCaHusd, IePIeHIUuKYIIpeH
KacarenpHo#. Otrpesku CF, CD u CE paBHBI Kak
pajgmycel, IO9TOMY TpeyroidbHukK CFE —

OPAMOYTOJBHLIA ¥ PaBHOGENPEHHBIN, 3HAYUT, £ I J

/ZCFE =/ZCEF =45°. > =
B pasuoGezpenrom Ttpeyroiasuure CFD G = Tg

npoBeAéM OuccekTpucy wu3 sBepmmHbl C. B D A

Oboznayum yepe3d [; e€ TOURY IlepecedeHud
¢ xopgoit EF.

Tpeyroavuuru CFI, u CDI, paBHbI IO ABYM CTOPOHAM M Yy Mesay HumMu. CrefoBaTessHo,
ZCDI; = Z/CFI; =45°,

Orcioza noxyyaem, urc LI DB=/BDC—-/CDI; =90°-45°=45°,

Takum o6pasom, B Tpeyroasuuke BCD Touka I; JeKNUT Ha IepecedyeHUn OUCCEKTPUC YIJIOB
C u D, 10 ectb I; — LEHTP OKPYIKIHOCTH, BIUCAHHON B Tpeyroasiuk BCD, mostromy Touxu [
u I, coBuazaior. 3HauuT, Touka [ jemur Ha orpeske KF.

ABaJOrMUHO NOKAB3LIBACTCA, UTO TOUKA J JIeKUT HA oTpesxe EF.

0) U3 tpeyroapuuka ABC no teopeme ITudaropa Haxoaum, YTO

AB=~AC*+BC? =J3? .5 +4%.5% = 25.
BC-AC CD-AB BC-AC 15-20
= ,T0 CD= = =
2 2 AB 25

Takum obpasom, CE=CF=CD=12.
Us tpeyromsruka CEF maxonum, uro EF =122 .

Taxk KaK S,pe = 12.

© 2025. 000 «Msnarcinerso «Haguouasuasnoe ofpasosauues. © 2025, JOY IO «MITHMO»
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Tak kak npamsie IJ u EF coBnagamwT, To paccroauue ot Touky C mo npsamoin IJ pasHO

BBICOTE PABHOOEIDEHTION0 NPSIMOYTOJLHOr0 TpeyroabHuka CEF, nNpoBefséHHONM M3 BEPIIKHBI

C, To ecTh %EF =62,

Orser: 6) 62 .

CopepxaHHe KpUTEpUA Baanex
VmMmeeTca BepHOE OKA3aTENbCTBO YTBEPIKIEHUS NYHKTA @, U 000CHOBAHHO IIOJYUYEH 3
BEDHEBIHA OTBET B LIYHKTE 0
ITosyuen o60CHOBAHHBIN OTBET B IIYHKTE 0, 2

HJn
MMeeTCs BCPHOE AOKAasaTe/NIbCTBO YTBEPIKAEHWA INYHKTA &, M IPH OOOCHOBAHHOM
peuleHny HYHKTA 0 TOJIy4Yell HeBEPHBIH oTBeT u3-3a apudMeTUYeCKo# onbKu

HNwmeercsi BepHOE N0KA3ATENALCTBO YTBEPICHNA NYHKTA @, 1
Ui

Ipy 000CHOBAHHOM PEIleHUY NYHKTA § MOJYyUYeH HeBePHLIX OTBET M3-3a apudpmeTu-
YeCKOH omubKu,

WJjn

0OOCHOBAaHHO 1I0OJyYeH BEPHBIM OTBET B NMYHKTE § C MCIOJL3OBAHHEM YTBEP:KACHHS
IYHKTA ¢, [IPH 9TOM IIYHKT @ He BBLIIOJHEH

Peruenue He COOTBETCTBYET HU OLHOMY W3 KPHUTEPHEB, HpI/IBeILéHI{bIX BEILIE

Maxcumanvrwtit 6ain 3

. X
Haiigure BCe 3HayeHuMsA @, NPH KaKJOM H3 KOTOPLIX o0a ypaBHEHH a+§:|x|

1 av2+x=v2av2x—-x*+12 UMeIOT POBHO IO 2 PA3INUHBIX KODPHH, M CTPOLO MEXKAY
KODHSAMH Ka’sKJ0T0 U3 YPABHEHUH JIEXKUT KOPEHb APYroro YpaBHEHHUA.

Pemenuie.
Hz06pasM Ha NJIOCKOCTH C KOOPAMHATAMH (X, @) MHOMKECTBO al
N x
peuleHui neproro ypasuenusi. Ilpu x> 0 momxydaem a = PR a upu
3x
x <0 mosyuaem a= 5

vy

BosBeném BTOpOE YpaBHEHME B KBaJPAT:

2a% +2axv2 + x* =2a2x - x2 +12, [a®+x% =6,
av2+x>0; av2+x>0.

Hra cucreMa 3aaéT AYTY OKPYXXHOCTH Ha IIOCKOCTH € KOODAMHATAMY (X} @) ¢ IEHTPOM
B HauaJe KOODAMHAT M pasuycom 6 . KoopAnHATHI KOHIOB AYTH OKDPYIKHOCTH Haiiném,
DElLINB CHCTEMY

a?+x% =6,
{a\/ﬁ +x=0.

Ionyuyaem x=2,a=—V2 u x=-2,a=2.

Haiiém TOuKM mepecevenns 9TOM IYTH OKPYSKHOCTH U MHOXKECTBA, 3a4aBAeMOTr0 IICPBbIM
ypaBHEHMIEM:

© 2025. 000 «Hagarcancrso «HauuoHansnoe obpasoBannes, © 2025, YOV OITO «MITHMO»
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a?+x%=6,

av2+x20, _oY6 V6.

= 2a, OTKYAa X Jg’“ Nt

x 20,

a?+x% =8,

av2 +x20,

x——& OTKyla x——2\/6 a—3\/6
’ Vis’ Vi3’

x <0,

W300pasum peiueHusi 060MX YPaBHEHUUN Ha

IIJIOCKOCTH, YVUNUTHIBAS, YTO \/g <2 <38, /%

Ileproe ypaBHeHMNEe MMeeT OB KOPHA IIPH

a>0 , & BTODOE ypDaBHEHUE MMEET JBA KOPHA

npu V2<a<v6 . OHu uepengyioTcs INpH

3V6
V2<a<—-.
<3
Orser: |:\/2; %1_%]

Copepskanue Kpurepus Bannsy
OGOCHOBAHHO IOJIYYeH BEPHBIA oTBET 4
C 110MOIIIBIO BEPHOI'O PACCYIKACHUSA MOJYUEHO MHOMKECTBO 3HAUEHU T @, OTJINYAIOIIEeCs 3
36
OT HCKOMOTI'O TOJNBKO UCKJIIOUEHHUEM TOUKH @ =+/2 WU BKIIOUCHUEM TOUKU & = —
V13
" - V6 .
C ooMOWIBbI0 BEPHOTO DAcCy X /JeHUA HaljeHbl sHaueHHs a=-+2, a=+2, “zj—r—’ 2
5
36
Vi3’
nuJm
HOJIYYeH HeBepHBIM OTBET M3-38 BBIYHUCJUTENBHOM OWWOKYW, HO IPH 3TOM BEePHO
BBIIIOJIHCHBI BCE IIary pelmeHms
3asaua cBefieHa K MCCJIEJOBAHUIO B3aUMHOTO PACIOJNOMKEHUA JYIH OKPYMKHOCTH 1
. x
¥ MHOJKECTBa PellcHNH YPDABHEHUA d +~§ =|x|
Pemenne He COOTBETCTBYET HU OAHOMY M3 KPUTEPHEB, ITePEUNCHEHHBIX BHIIIE 0
Marcumanvistii 6arn 4

Tpéxsuaunoe uucao, Menpinee 910, TOAeTUIN HA CYMMY ero Hudp ¥ TOXYIHIM HATypaIbHOe

YHCHO 1.

a) Mosxer jiu n paBusitTbea 68?
0) Momet s n paBHATHECA 867

B) Kaxoe naubonbliiee sHaueHye MOMeT NPUHUMATD /7, €CJU Bce NUPpL] HeHyaesble?

© 2025. 000 «Uaaarenserso «Hauuonaynnoe obpasosannes, © 2025, YOV JITO «MITHMO»
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Peuzenne. L

Ilycrs nano TpéxamadHoe yuciao abc u abc=n(a+b+c).
612

6+1+2

6) ITycre maHo TpéxsHauHOe Yuciao abc =86(a+b+c). Torna

_100a+10b+c¢
a+b+c
76b+85¢c=14a.

a) Mosxer, HATpUMeED,

86

. 8
3uauut, ¢ uérgo. Ho ecnm ¢>2, 1o a> >10, uro HEeBO3MOXKHO, mosToMy C=0,

W3 pasencrsa 14a =766 nmomyuum, uro a geaurcsa Ha 19. Ilporusopeune,
B) [TonyYnM OLEHKY JJIA 1:

100a+10b+c¢ 99a +9b
n= =1+ <

a+b+c a+b+c
994 +9b 94+96+9 90a-9
<1+ =1+ + =
a+b+1 at+b+1 a+b+1
~10+ 90a -9 S10+90a—9 :10+90a+180_ 189 _
a+b+1 a+2 a+2 a+2
=100- 189 3100—@<83.
a+2 11

1) Ecmn n=82, ro 18a =72b+81c, orkyna 2a =8b+9c . Yncyao ¢ uérHO, 3HaUuUT, c>2.
Ho rorga nubo b =0, audo a > 9. Hporusopeuue. 71-2480
2) Eciiu n =81, o 192 =71b+80c. Torna b=c=1: unaue a > T >10. Ho ypaBuenue

19a =151 He umeer ueabrx perrenuit. Ilporusopeune.
3) Ecnu n =80, To 20a =706+79¢, orkyna ¢ kparuo 10. IIporusopeune.
711

4 11 =79: ————=179.
) Ilpumep ana n Ti1e1

Oteer: a) na, 6) Her, 8) 79.

Copepanne KpuTepua Bauiasr
OGOCHOBAHHO MOJYVYEHDI BePHBIEC OTBETHI B IYHKTAX @, 0 ¥ 8 4
OGoCcHOBAHHO ITOJIYUYEH BEPHBIH OTBET B MYHKTE @, U OOOCHOBAHHO IOJYYeH BePHBIIl 3
OTBET B IYHKTE @ WJu 0
O00CHOBAHHO 110JIyYeHbl BePHLIE OTBETH] B IYHKTAX @ U 0, 2

njau
000CHOBAIHO NMOJYUYEeH BEPHLIN OTBET B MIYHKTE 8

O00CHOBAHHO NOJIYYEH BEPHDLIA OTBET B NYHKTE @ UK § 1

Pemenue ne COOTBETCTBYEeT HU OJHOMY U3 KPHTEPUEB, NEPDEUYHCJIEHHBIX BbIilIe

Marxcumaavnbstii 6aan 4

© 2025. 000 «Msgareapcrro «Hanmonansioe odpasonatses, € 2023, YOV JIIO «MIHMO»
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BapuanTt 31

a) Pemute ypapuenue 2sin’®(n+x)= %cos( x —%’T—J .

0) Haligure BCe KOPHHK 3TOr0 ypaBHEHHUdA, IPUMHAANEKAIIUE OTPE3KY I:——' -—

Pemenne.

a) BamuIeM MCXOZHOe ypaBHEHUe B BUJIE:
. 1 .
—2sin® x=—=sinx;
2 b
4sin® x-sinx =0; sinx-(4sin®x-1)=0.

Suaunr, sin x =0, orkyga x=nk, keZ;

] 1 b 5n
1M1 079 smx=§, OTKYy/1a x:g+2nn, neZ,nm x=—+2nm, meZ;

5
WU sinx:—é, OTKya x=—%+2np, pei, uium x=—%+2nl, leZ.

6) C moMombIo YMCJIOBOY OKPYXKHOCTH OTOEpEM KODHH,

l: Tn 511}
MIpUHALJIEKAIIHe OTPESKY —?; 5 |
TTonyumm:
n = 167
xl = —— _—= - ;
2 3 6
Xy =— In =z =-3n;
2
S5t W 17n
Xg=————=———.
2 3 6

%14

Orser: a) Tk, ke Z; %+27cn, nez; +2nm, meZ;

T Bt
219 eZ; ——+2nl, leZ;
6 p, p 2 6 >

19% 17n
; —8m ———.

6 6
3ameuanue. OT6GOpP KOpHEH MOMKET ObITH 0BOCHOBAH M JIIOOBIM IPYTHUM CIOCOOOM: ¢ TOMOUILIO

rpauka, pelleHrneM JHHeHHLIX HEPABEHCTRB M T. II.

6) —

CoaepaxaHne KpuTEPUSI Banasr
OGOCHOBAHHO HOJYUYECHEI BePHBIE OTBETHI B 000MX NYyHKTAX 2
O60CHOBAHHO IOJIYUYEH BEPHBIM OTBET B IYHKTE 4, 1

nJjan
IIOYYEHB! HEBEPUDLIC OTBETHI K3-3a BBEIYHCAMUTENLHOH oNTHbKY, HO Py 9TOM HMMEeTCA
BepHAasA NOCJHASAOBATEJIBPHOCTS BCEX IAr0OB PEMICHUA oboux MTYHKTOB: HYHKTA & Y1 NYHKTA 0

© 2025. 000 «HMagateapctro «ITanuonaannoc obpazosanues. © 2025, 1OV JIIO «MITHMO»
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Oiconvanue mab.a.

Copepsxanue xpurepus Banmet
PerreHue He COOTBETCTBYET HU O/THOMY M3 KPUTEPHEB, IEPCUUCTICHHBIX BLIIIE 0
Marcumanvrotit 6ann 2

14 B npasunrHO# Tpeyroabroi nupamune SABC cropona ocHosanusa AB passa 16, Beicora SH
pasHa 10. Touka K — cepenuna 60xoBoro peGpa SA. IInockocTs, Tapaie/bHas ILIOCKOCTH
ABC, ipoxoaut uepes Touky K u nepeceraer péépa SB u SC B Tourkax @ u P COOTRETCTBEHHO.
. 3
a) HorkakuTe, 4TO HJIOWIAAB UYeTHIPEXyroabHmKa BCPQ cocTaBisier 1 njouiajgm Tpe-
yroasHuxa SBC.
0) Haitxure o0bém nupamuasr KBCPQ.

Pewenue.

a) Ilpamaa K@ nexur B nnockocTy KQP, napaJiiesbHOR
nnockoctu ABC. Crneforarensuo, upamble KQ u AB He nMeIoT
OBIIIUX TOYEK, a MOCKOJBKY 9TH NPAMBIE JIEKAT B OHOM 1 TOH Ke
nnockoctu SAB, oHu napasuaenbnbl. Torna no Teopeme Paseca
ToyKa § — cepeanHa pebpa SB. AHaJOTUYHO TOUKa P — cepeamHa
peopa SC. Taxkmm obpaszom, OTpe3OK QP — cpeiHas JUHUA
tpeyroasauka SBC. OTciofa ciaefyer, 4To IMJIOIIAAL TPEYroOdbHIAKA.
SQP cocTaBJysdeT YeTBepTh IJoLIany Tpeyronbrurka SBC, a Torxa

‘ 3
TIOIIAAL YeThIpeEXyronbuuka BCPE cocrabisier 1 TLJIOIA KL

Tpeyronpunxa SBC.
6) ITycre orpesork KD — pricora nupamugul KABC. Ilpaveie SH u KD napaiienbHbl,

a Touxa K — cepeguHa orpeska SA, sHauut, oTpesox KD smasercsa cpemgueit JuHueit
Tpeyronbuuka ASH u KD = % .
J3
00wém nupamuasl SABC pasen %-SH-—\Q—;AB2 :T§—~10-162 :—610—\/5. O0BEM MupaMuIbl

L1 SH V3 ., 3203
4 3
640v3 320v3  320V3

3 3
ITupamuast KSBC u KBCPQ umeioT o6LIVIO BLICOTY, PABHYIO PACCTOSHMIO A OT Touku K

3uaunT, 06'pém nupamusl KSBC pasen

no nnockoet SBC. Ilycre S; — muomnazs Tpeyronasuuka SBC, Torsa mIoHIaAb YeTHIPEXYTOTBHAKA
35,
BCPQ pasna Tl .

.. h .
O6bém mmpamugel KSBC pasen % . C apyro#l CcTOpOHBI, OH parReH @, OTKYJAA

S h=320V3 .
.. 1 3 S h
001eém nupamugsl KBCPE paseH gh —S] = f =80V3.
OrxeT: 6) 803 .
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Copepsrkanue KpHTepHsI Baaamn:
Wmeeres: pepuoe AOKA3aTeIbCTBO YTBEDPIKASHUA NMYHKTA &, ¥ 0OOCHOBAHHO IIOJIYUECH 3
BePHDLIN OTBET B IYHKTE O
ITouyueH 0GOCHOBAHHELI OTBET B ITyHKTE 6, 2

WIn
MMECTCH BePHOe MOKA3aTeJIbCTBO YTBEPIKJEHMA NYHKTa ¢, B IpH OBOCHOBAHHOM
pPeIIeHMH NYHKTA § [I0JIYYeH HeBePHLIH OTBET 13-3a apu()MeTryecKoH OOk

HMeeTcst BepHOE OKA3ATENBCTRO YTBEPKACHUSA YHKTA d, 1
nian

npd oBOCHOBAMIIOM peIUeHMM NyHkTa 0 TOJYYeH HCBeDHbIH OTBET u3-3a
apudMeTHUECKONU OIMOKH,

nau

000OCHOBAHHO MOJIYYEH BePHBLIM OTBET B NYHKTe § C MCIOJL3OBAHUEM YTBEPIKIACHUA
IYHKTA &, [IPY 9TOM IIYHKT @ He BLITIONHEH

Pemtenue He COOTBETCTBYET HU OJJHOMY U3 KPUTEPHER, NePEUUCIIEHHBIX BEIIIIE

Marxcumanvmbtii 6aan 3

Pemure HepaBeHcTBo (4%—5-27 )2— 20(4'”—5 -27)< 96.

Pemenne.
Ilyers ¢ = 2%, Tor/Ia HEPABEHCTBO IIPUMET BUJI:
(£2-5¢)'-20(*~5t)-96 <0; (£2-5t-24)(#*-5t+4)<0;
(t+3)(t-8)(t-1)(t-4)<0,
orkyaa ~3<t<1; 4<r<8.
IIpu -3 <t <1 moayuum -3 <2< 1, orkyna x <0.

Tlpu 4 <t <8 monyuum 4 <2*< 8, orkyna 2<x < 3.
Pemenye ucxoguoro Hepasencrea: x <0; 2<x < 3.

Orset: (—o0; 0]; [2; 3].

Conepxxanne KpuTepus Baaapr
O0oCcHOBAHHO ITONYUYEH BEPHBIH OTBET 2
O60CcOBAHHO TONAYYEeH OTBET, OTIMYAIOLIMHCA OT BCPHOrO MCKJIOUeHueM Touek (0, 2 1
n/ninu 3,
nJjamnm

mojaydex HeBeprIfI OTBET M3-32 BHIYHUCINUTEILHON OLT_II/I6KI/I, HO nIpu 9TOM HMeeTCHA
BCDHAM IOCIEeA0BATENbHOCTH BCEX IIATOB PEUISHU A

Perenue He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHEB, NTEPEUUCIIEHHBIX BBIIIE 0

Marccumanebnsiit 6aaa 2

16 B uwue 2025 roga nnasupyerca B3ATL KpenuT B 6aHke Ha 8 jeT. YCJOBUMA ero BO3Bpara
TAKOBbI:

— B ausape 2026, 2027, 2028 u 2029 rogoe mosar Bospactaer Ha 20 % 1o cpaBHEHUIO
C KOHIIOM IPeABIAVIIEro roja;

© 2025. 000 «Hagareaserso « HanuonaanHoe obpasosannes. © 2025, YOV OI10 «MIIHMO»
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— B annape 2030, 2031, 2032 u 2033 ropoB aosr Bospacraer Ha 18 % mo cpaBHeHHIO
C KOHIIOM NpeIbIgYILIero roja;

— ¢ d)eBpandg 110 UIOHb KAaXKIOro I'ofa HeoOXOJMMO BHIILIATUTL YACTDL MOJIa;

— B MIOJE KaMKIOTO roja A0JT JIOJKeH OLIThL Ha OAHY U TY JKe BeJUUYNHY MEHDLIIe JOAra Ha
HIOJIB IPEUBIAYIIErO TONa;

— x moio 2033 roga kpeguT NoJMKeH GbITh NOJHOCTBIO IIOTALIEH.

Kaxyro cymmy niaHuMpyercsd B3ATH B KPEAUT, €Cam o0mad CyMMa BBIMJIAT IIOCTe IIOJHOTO
ero noraueHua cocraBur 1125 rTeicsay pyGaein?

Pemenue.

Ilycres cymMmma KpeauTa paBHa S Thicsid pyOueit. Ilo yesosuto goar mepes, 6aHKOM (B ThHIC.
pyO6aen) o cocrogHuIo Ha uioib 2025-2033 ronos foJKeH YMEHBINATHCS [0 HYJS CIACAYIOUIUM
obpasom:

S 7S 65 5SS 48 3S 2§ S'O
8’ 8787 8”8 878 "

B ansape xaxporo roga ¢ 2026-ro mo 2029-it goar Boapacraer Ha 20 %, a B sHBape Kaioro
roga ¢ 2030-ro no 2033-i1 — Ha 18 %, 3BaYUT, TIOCJIELOBATENLHOCTL PA3MEPOB J0iaTa (B THIC.
py6ueit) B auBape 2026—-2033 rojos Takosa:

1,2-S; 1,2-Z§; 1,2-§; 1,2-5—8; 1,18-§; 1,18-3—8; 1,18-2—8; 1,18-§.
8 8 8 8 8 8 8

CiienoBaTesibHO, BBIIIATHI (B THIC. Py6aeil) HOMKHEI OLITh CACAYIOIIUMU:

0,25+, 0,2.75,5,02.65,. 5,555, 5.
8 8 8 8 8 8 8
4S8 S 38 S 25 S S S

0,18 —+—; 0,18 —+—; 0,18 —+—; 0,18 —+—,
8 8 8 8 8 8 8

3uaunT, obias cyMma BBITLIAT (B THIC. py0ieil) CoCTaABUT:

0’2.(S+7_S_+_§§+_5_§)+0,18.(§+§+§+§)+8.E
8 8 8 8 8 8

:0,2-$+0,18-%+S=1,875S,

otryga 1,8755 =1125; S = 600.
3HayuT, CyMMa, B3ATasl B KpeauT, pasua 600 Teic. pybureii.

Orset: 600 TrIC. pPyOuIeii.

Couepkanue xpurepus Banas:

OBOCHOBAHHO OJNIYyYEeH BEPHLIA OTBET 2

Bepuo IOCTpOCHA MaTeMaTUUeCKasd MO b

Peirenue ne COOTBETCTBYET HU OJHOMY M3 KPHUTEDUEB, NePeUNCJIEHHbIX BBIILE

O

Makcumanbhblii 0aan
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Touku A, B, C, D u E nekaT Ha OKPY>KHOCTH B YKa3aHHOM nopsajake, npuuém AE = ED =CD,
a npamble AC u BE nepnenguxyssapubl. Orpesku AC u BD nepecekawrca B Touke 7.

a) Hokaxkure, uTo npsimas EC nepecexaer orpe3ok 17D B ero cepejune.
6) Hasigure maomiaasb Tpeyronsuuka ABT, ecnu BD =6, AE = NGE

Pemenne.

a) OGosHauuM Touxy Tepecedenus npsamodi EC u orpeska TD B
yepes M, a Touky Iepeceuenus orpeskoB AC u BE — uepes H. Yron
BMC pasen nonycymme ayr BC u DE, a yron BHC paBeH nojiycyMMe
ayr BC n AE. Nyru AE, ED n CD wmenbmie 180° u craruparores
paBHBIMU xopaamu. ClenoBaTeIbHo, 3TH Ayry PABHBI, SHATUT, Hp \T

£BMC=/BHC=90°u LACE = ZDCE.

B tpeyronpaurke TCD ortpesox CM siBasierca GHCCEeKTPHCOI E
1 BBICOTOH, IIOITOMY DTOT TPEYTOJBLHME paBHOOeapenunii, TC = CD,
a Touxa M — cepepguHa orpeska TD.

6) Oyru AE u CD pasusl, suaunt, LACE = ZCED, cnepoBarensno, npamele AC u DE
napajaiaensuni, a £ BED =90°,

g

ED AE 6 V30
——=——=—; cosSO=——,
BD BD 6 6
LABE =/DBE =/DBC=0; LEAC=/ZEBC=2aq.
B tpeyronbauke ABT otpesoxk BH sapasgeTcst OMCCEKTPUCON M BBICOTOH, IO2TOMY 3TOT

TpeyroJbHUK paBHobeapennniit, AB =BT, a Touxa H — cepeauna orpeska AT.
ITonyuaem:

O6osnaunm Z DBE uepes o. Torza sino =

AH=AE-cos4EAC=AE~cosza=AE.(1—2sin2a):-2—‘/—g;

AT:2AH=$; BH = AH -ctg/ ABH = AH ctgo. _ 230

3
3HauuT, naonanh Tpeyronbunka ABT paBHa
AT-BH _ 8V5
2 3
85
Otger: 6) —.
3
Copepaxxanne KpuTepus Bamast

VMeeTcsa BepHOE AOKA3AaTEIbCTRO YTBEPIKAEHMSA MYHKTA @, U OOOCHOBAHHO NOJYy4eH 3
BEpPHBIH OTBET B NYHKTE O
OG0OCHOBAIIHO IIOJIYUYEH BEPHLIHA OTBET B MYHKTE 0, ' 2

NI
UMeeTCs BEepHOE [OKA3aTeNILCTBO YTBEPMKACHUA NYHKTA 4, U IPH OOOCHOBAHNOM
pelleHuH OIYHKTA 6 IOJIyYeH HeBePHBII OTBeT U3-3a apudMeTHUecKoil OIUOKNM

HMeeTcst BepHOE A0KA3aTEILCTB0 YTBEPIK/IeHNA NYHKTA 4, 1
njiaun

npu  OBOCHOBAHHOM PCIIEHWH NYHKTA O IOJy4YeH HeBepHbI oTBeT wu3-3a
apupMeTHYeCKOH OmubKu,
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Oronuvanue mabJi.

Copepsranve KpuTepus

Bananx

I
000OCHOBAHHO HOJNIYYeH BEPHBIH OTBET B IIYHKTE § ¢ UCNONLIOBAHUEM YTBEDIKICHUS
IIYHKTa @, IPKA 9TOM TYHKT @ HEe BLIITOJHEH |

Penrenne He COOTBETCTBYET HHM OJIIOMY U3 KPUTEPUEE, IPUBEASHHBIX BBILE

Marcumanviioiii 6aain

Hafiaure Bce SHAYCHUA G, IPU KAXKIOM U3 KOTOPHIX YDABHEHHME
|x* —a?| =|x+a| Vx* —4ax+5a
¥IMEeT POBHO OJMH KODEHb.
Peiuenue.

UcxoaHoe ypaBHEHUE PABHOCUIILHO ypaBHEHMIO:
|x+a|-|x-a|=|x+a| Vx? —dax+5a;

PaccmoTpum JBaA Ciayyad.

xX+a

-(|x—a|—\/x2—4ax+5a)=0.

Iepeobiit cayuais: |x + al=0 npu yerosun x2 — 4ax + 5a > 0. Honyyaem: x = —a. Yenosue

npuruMaeT Buj 5a? + 5a >0, orkyma a < -1; ¢ > 0.
Bropoii cayuaii: |x—a|-vVx? —4ax+5a =0 . Tonyuaem:

|x~al=vx*—4ax+5a; x% - 2ax + a® = x* — 4ax + 5a; 2ax = 5a —a?,

OTKyZAa Jubo x — Joboe umeso npu a =0, quto x = npu a # 0.

Kopuu x=—au x=

COBIIAAYOT NpH a = —b.

Taxum o6pasoM, UCXOZHOEe ypPaBHeHWE MMEeeT eJUHCTBEHHBI KOpeHbL IpU
ua=-5H.

Orger: (—1; 0); —5.

-1<a<0

Copepixanue Kpurepus

Baaanr

OBOCHOBAHHO IIOJNIYYEH BEPHEIH OTBET

4

C IIOMOHILIO BEPHOTO PACCYHAEHMS [IOJYYCHO MHOKECTBO 3HAUCHNT a, oTJHYawleecsa
OT UCKOMOI'O TOJILKO UCKJIIOUeHHEeM TOYKY a = —1

3

C mnoMOWBIO BEPHOTO DPACCYIKIEHUS TOJYYEHO MHOMECTBO 3HauUeHWUH a,
oTJIMyaloeecs OT HCKOMOTO TOJBKO BKIOUeHuWeM Touex a =0 u/unu a=-5,
BO3MOYKHO, C MCKJIIIOUEHUEM TOUKU a = —1,

81851

TIOJIYYEH HeBEepHHBIH OTBET W3-3a BHIUMCIUTENHHON OMIMOKM, HO IPU 3TOM BEPHO
BBITIOJIHEHBI BCE IIATH PeUICHUA

3a1a4ua CBeJEeHA K MCCHeXOBAHMIO XOPHeN ABYX ypaBHenuit: x +a =0 npu yciaouu
x2—4dax+5a20, 2ax=5a —a? npY BCEX 3HAUEHUAX &

Peiwtenuve ne COOTBETCTBYET HXY CJHOMY U3 KPHUTEDUEB, NEPEUNCHCHHEIX BBIIIE

Mawxcumanonuiii 6ana
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Ha nocke HATIMCAHE! TPU PASJMUHBIX HATYPAJIbHBIX UMCJIa. BTOpoe YUCIO PABHO CyMMe
mudp IepBOro, a TpeThe PABHO CyMMe (P BTOPOTO.

a) MoxeT ju cyMMa aTHX uuncel ObiThb pasna 20227

0) Moxker am cyMMa BTUX yuces ObITh paBHa 20217

B) B rpoiike umcen neppoe 4HCA0 TPEX3HAYHOE, a TpeThe PaBHO 2. CKOJBKO CYyIIECTByeT
TAKUX TPOEK?

Pemenue.

a) Ilycte Ha pocke Hamnwucansl yncia 2009, 11 u 2. Torga ux cymma papua 2022.

0) 3aMeTuM, UTO CyMMa Lu@dp Yucjia MMeeT TaKOU JKe OCTATOK NPH JieJIeHUM Ha 3, KakK
camo umcsio. Cilefl0BaTeNbHO, BCe HANMCAHHBIE HA JOCKE YMCJIA UMEIOT OAMHAKCBBLIA OCTATOK
npu JejieHuu Ha 3, ¥ MX CyMMa JIeanTca Ha 3. 3HauuT, 9ra cyMMa He MOMKeT ObITh paBHa 2021.

B) 3aMeTUM, YTO CyMMa mu@p JGoro TpEX3HAUHOro Ymcja He npeBocxoguT 27, a cymma
nudp uymeia, He mpesocxoganiero 27, Moxer ObiTh paBHa 2 TOJLKO AJNA umcen 2, 11 u 20.
CileoBaTeabHO, BTOpoe unciao pasHo 11 wmam 20, a HaMm TpebyeTcd HaWTH KOJUIECTBO
TPEX3HAUHBIX UMCEJI, CYMMA HUPP KAKAOr0 U3 KOTOPHIX paBHa 11 umum 20.

Haitném KOMMUeCTBO TPEXZHAYHLIX HUCE, cyMMa Idp KaxJ0ro u3 KOTOPLIX pasHa 11.
Ecan nepBas uu@pa gucaa pasHa 1, To Takux uuces gessiteb: 119, 128, 137, ..., 191. Ecau
nepsas nudpa uucjga paBHa 2, TO TakuxX uucesa gecatn: 209, 218, 227, ..., 290. Ecau neppas
nudpa yucaa paBHa 3, TO TAKMX uuces aerars: 308, 317, 326, ..., 380. Paccyxjas aHaNOrM4HO,
mosiyuaeM, UTO ecnau nepsas uudpa yucna passa 4, 5, .., 9, To rakux uucen 8, 7, .., 3
COOTBCTCTBEHIO. TakmM 006pasoM, KOAMUYECTRO TPEXIHAYHBIX YUCes, cyMMa LHU(p KaKIoro
13 KOTOpPHIX pasHa 11, paBHOo

9+10+9+8+ ..+ 3=06l.

HaiiféM KoJIMYecTBO TPEX3HAUHBIX UHCE], CyMMa IMU}p KaKA0Oro us KoTopbix paBHa 20.
Ecan nepsas nudpa yucaa pasya 1, To takux yncen Het. Ecou nepsad nudpa ducia pasHa 2,
TO Taxoe qucno oguo: 299, Ecau nepsas mumdpa yucia paBHa 3, TO TAKHX UMCE JBa:
389, 398. Paccy:xzas a”HaJOTrMYHO, IOJyUYaeM, UTO ecJau IepBasg pudpa uyucia
pasna 4, 5, ..., 9, To Takux unuceia 3, 4, ..., 8 coorBercrBeHHO. Takum 06pasoM, KOIUYECTBO
TPEX3HAUHBIX YMCE], CyMMa UMD KaKJoro U3 KoTopruIx pasua 20, paBHO

1+24+3...+8=36.
Ciie[ioBaTeJIbHO, UCKOMOE KOJIMUeCTBO TpoeK papmo 61 + 36 = 97.

Otser: a) na; 6) "et; B) 97.

Copmep:xaHue KPpHTEPUI Banasl
Bepuo nonyJyeHbl BEepHBIE OTBETHL B IYHKTAX @, 0 V1 6 4
060cHOBAHHO TOJYUCH BEPHBLIA OTBET B IVHKTE 8, ¥ ODOCHOBAHHO IOJIyYeH BEDHBIH 3
OTBET B IYHKTE @ UJN O
0O060CHOBAHHO MOJYyYEHBI BEDHBIE OTBETHI B IYHKTaxX a 1 0, 2

niu
000CHOBAHHO IIOJIYUEH BePHLIH OTBET B IIVHKTE 6

O00CHOBAHIO MTOJYUCH BEPHLIY OTBET B MYHKTE & WK 0

Peluenue une COOTBETCTBYET HH OJTHOMY M3 KPUTEPHEB, MEPEUNCICHHLIX BhIIE 0

Makcumanvrbiii 6arn 4
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