Matematika

Bonpoc MH(I)O

YBa)kaemble y4yacTHUKu!

OnumnuagHoe 3agaHue Nno HanpaesieHuto «MaTemaTuka» COCTOUT TOJIbKO U3 UHBAPUAHTHOMN YacTu. ATO O3HaYaeT,
YTO BaM HY>XHO NOCTapaTbCA pPeLIMTb BCE 3af,a4M U OTBETUTb Ha BCe BOMPOCHI, YTO6bI NpeTeHA0BaTb Ha
npu3oBble MecTa. PaboTa opopmnseTca B NMCbMeHHOM BUfe Ha YUMCTbIX ucTax A4. Bo BpeMs BbINONHEHUS
3a/laH1i1 MOXXHO MOJIb30BaTbCA YepPHOBUKOM (B KauecTBe YepHOBUKa paspeLLeHo UCMOoJIb30BaTb YNCTbIe JIUCTbI
6ymaru, nepej HayasoM onMMNUaAbl MOKaXUTe Ux Ha Kamepy). PoTo/cKaHbl U PYKONMUCHOW paboTbl, U
YepHOBUKOB 3arpy)<aloTcsl B TECTUPYIOLLYIO CUCTEMY B KOHLIe COCTAA3aHusA (Ha aTo y Bac 6yaeT 15 MuHyT). B
nocnefHve 15 MUHYT, Koraa TaiMep NOACBETUTCS KpacHbIM, BbIMOJHATb 3afaHus 3anpeLLeHo: 3To BpeMs
OTBEJEHO Ha 3arpy3Ky (pannos. Ecnu cnpaBuTech C 3aaHUsIMK paHblLe, MOXKeTe He foXKuaaTbes nocnegHux 15
MWHYT, @ HaYMHaTb 3arpy>xatb ¢aiinbl n 3aBepLuaTb paboTy, HO C MOMEHTa Havana
¢oTorpacmpoBaHusi/ckaHMpoBaHus Aenatb NOMETKM B paboTe y)ke He pa3peLuaeTcs.

Bepum B Baw ycnex!
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Matematika
TEXHUYECKHE TPEBOBAHHMA K 3ATPYIKAEMBIM GAMJIJIAM M30BPAKEHHWH

a) JIucTsl ¢ pelieHUAMH JOJDKHEI CKAHMPOBaTheA WM (oTorpadupoBaThes B IOJIHYIO Be-
JIMYMHY, KaueCTBO N300paxeHUs AOJDKHO OBITh TAKMM, 4TOOBI TEKCT KOM(MOPTHO YHTAJ-
¢A ¢ 3KpaHa 12-110iMoro MOHUTOPA, a pasMep 3arpyXxaemsix $hailioB 66T HE CJIMIIKOM
BeJIMK (MpH NpaBWJIBHBEIX HACTPOMKAX cKaHepa/KaMephl U HEKOTOPOH CHOPOBKE MOXHO
JIETKO YJI0XHUThCA B 1 —5Mb Ha cTpanmiy).

0) H3o0paxeHusA JOJDKHBI COXPAHATHCA HAa KOMIbTepe B popmare jpeg niu pdf U 3a-
rpyXaThCAd B 3K3aMEHALMOHHYK CHUCTeMy B BHe (DaiJioB C pacliMpeHHuAMH . jpdJ,
.Jjpeg WA .pdf.

B) HM3o6paxeHue B 3arpyxaeMom ¢aiije JODKHO ObITh OPUEHTHPOBAHO TaK, YTOOBI MpPoO-
YTEHUE TEKCTa He TpeboBaso nopopoTa kKajpa Ha 90 niam 180 rpanycos.

r) B ciyudae, ecsin Bel poTorpadupyerte pemenus, ciieuTe 3a TeM, 4YTOOBI

o IJIOCKOCTh KaMeEpPhI ObLIa CTpOro napaJuiejibHa IJIOCKOCTH JIUCTa
o 0OBEKTHB pacnojiarajacda Had JIUCTOM CTpPOro Mo LHEHTPY

o B Kajipe He ObUIO MEepCreKTUBHBIX MCKaXeHWH M Donblux Oeccojiep)aresibHbIX
noJsieH 3a KpasiMH JIMCTa

o HHKAaKHE€ KYCKH TE€KCTa HE OCTAJIMCh 3a KaJpOM.

Cnauyasna ybeauTech, 4TO BCE HMEHHO TaK, ¥ TOJIBKO NOCJIe 3TOro HaXXMMalTe Ha CIyCK
3atBopa. Eci aT0 no3posisieT Bama xamepa, Mbl peKOMeHJyeM pacrosiaraTe 00beKTHB
B 60 - 90 cM Haf NlexxaniyuM Ha CToJIe JIMCTOM M UCIIOJIb30BaTh 3YM, YTOOB MaKCHMAaJIbHO
3¢ deKTUBHO BIMCATH JIUCT B KaJp.

) Tlepen oTnpaBKoOi CHUMKOB MJTH CKAHOB Ha CalT yOeqUTech Ha 3KpaHe CBOEro MOHUTO-
pa, 4To Bamm daiine y1oBAETBOPAIOT NpeAsAyIIIM TpeboBaHuAM (a—B) U IIpHU Heob-
XOIUMOCTH CKOPPEKTHUPYHTEe uX (HalpuMep, MOBEpHUTE M300pakeHue WU CMeHUTe
pacmipeHue daiina, eciii 3TO HeoOX0AUMO).

e) BrimosiHeHHe HACTOAIUX TpeOOBAHWE ABJIAETCA 30HOH OTBETCTBEHHOCTH YYacTHUKA. B
cJlydae, ecJIM 3arpyXeHHble H300paKeHUs UM He YJIOBJIeTBOPAIOT, paboTa MOXKET ObITh
aHHYJIMPOBaHA.

Bonpoc 1
Bbann: 100,00

3apaHus BbINOMHAOTCA Ha NUcTax 6ymaru. Bbl MoXeTe UCMONb30BaTb YepHOBUKM. [pu BbiNoNHeHWU 3anuceii Ha
nucTax NpoBepbTe, YTO B 0630p MO6UNBbHOI KaMepbl NonagaroT o6e Bawm pyku. Ctoaa BaM He06X0aUMMO
NPUKPENUTb IUCTbI C FOTOBbIMY peLleHsiIMU. YepHOBUKY NPUKPENNSAIOTCS B cnedylolemM Bonpoce. [ns
perynupoBaHus paamepa U3o6paxeHuii C 3ajaHUsIMU MOXXeTe UCMOoMb30BaTb MacluTab CTPaHULLbI.

Omuvnuaga HUY BIID jyis cry/ieHTOB M BBINMYCKHUKOB “Beiciias Jiura”
1o "arnpasJiennio «Maremarukas
Bpems BhITTOIHeHWST 33 IAHWH 210 mumyT
Cmoumocms kaaHcdoli 3adayu yrazana 6o3ae 3a0avu. CYMMAPHO MOACHO HaOpams
He boaee 100 bannos. Ecau cymma banaoe 3a 3adavu boavute 100 bannos, mo peayab-
mam npupasrusaemcs x 100 baasam.

1. |20 6annos] OcnacTuy MHOKECTBO BEITECTBEHHBIX MATPHIL 1 X 7 CBKJIHI0B0OI CTPYKTY POt
2 ) I a)
u3 cranjgapriooro oroxecrsiaenus Mat(n, R) = R™ . Haiinre pacerosnue mexxiy SO(n) u
O(n) \ SO(n).

2026-the-higher-league-olympiad---final-stage



2

Matematika
. [20 6annos] dus Gyukimm

| 2
fe2)=(+4°) (22 Si)

31+ 22 + y2
HAITH TOYKH MIO0ATBHOIO MHHHMYMA W MAKCHMYMa H JIOKAJBHBIX 3KCTPEMYMOB (CTPOrHx
1 HEeCTPOrHX) MPH VCJIOBHH
(z,y,2) € OK,
rie K — rpanuia Tena
K ={(z,y,2) €R?: (z,y) € Q, 22 +y% + 2% < 4},

e, B CBOIO 0vepeib, () — MHoKecrBo B R, orpammsientoe Y1 U1 U {(0,0)} urrerpain-
HBLIMI i.(pIdeIl\-ll’i "H.l, '}'_] CHCTEeMbBI

:z,'y’ o y;r’ = ’JI? + yz,
zr' + yy' =y,

coztepskatuMu oKy (g, yo) = (0, 1) muist 4 u Touky (@, yo) = (0, —1) jaus vy coorser-
CTBEHTO.

. [20 Bansos] Moxer im muOMeECTBO HyJeli orpanudeHnoil rogomopdnoil Gyuknun [ Ha
sepxieii nosymnockoetd H = {z € C | Imz > 0} Ouirs pasio {ki | k € N}?

. |20 amsos| I'pyina G umeer neuérnniit nopsaiok, a | Aut(G)| = 2026. Kakoit moxer ObITh
rpynma G7

«Maremarukar»

. |30 6amnos]| Ilycrs
L := span{e™ : X\ € R}
W 2,y € Lo3ajIaino cKaaaprioe TPoNsBe/enie
Y L T
z,y) = lim — z(t)y(t) dt.
Wyl o | S
Iycrs B? — nonommenne npoctparcrsa (L, (-, +)) mo wopne || f|| g2 = /(f, f). [IpocrpancTso
B? gemstercs rianbeprosbit. Lt i > 0 TOT0KIM
1

pr(t) = ZX[O.F;){”-

Ha L onpenemam oneparop Th:
- h

(Thf) @) = (f = pn)(x) = % 4 flz—1t)dt.

Ilyers f € B?. Tlokasars, aro oneparop T} MPOA0KACTCS [0 HEIPEPLIBHOCTH J10 JIHHEHHOro
OrpaluHveHioro omnepaTopa Ha B2 U HATH II(E()GX(J}I\HMUE.‘ I JOCTATOMHOE YC/IOBHE Ha f-; InpH
KOTODOM CYIECTBYCT TPEIeT

T —r

; =0 s nekotoporo g € B2,
)

B‘.E
u juid byvuxiuil f € L B ciydae eymecTBOBAHNS [IPEeia BhlpasuTe g depes f.

lim

- g
h—0

. [30 6annos| Pacesmorpusm kosbiio B = Fs[t] MuOrowienos ot oqHoil nepeMenHoil Hal moJem

us3 5 snementon. | — wieail B TOM KOJLIE, Il])l’I‘-Ii;.M Ci)?l,l'('l'()l] .R/JT COJICPAHT POBHO 57 aJie-
MEHTOB H ABIACTC MPAMOI cyMMOIt T})é}( noJieit. HEI-I:T,-‘IHTC KOJIHYIECTBO BOZMOZKHEIX HTea 108
/i

«Maremaruveckas (puzukas

: [30 ﬁaJ'lJ'[DBI Heboanmoit HIapHK MacChl i CKOJIL3HT bes TPCeHH 110 KI)I‘IB()ﬁ, npeJacTaBian-

mieit coboit rpaduk dbynkm y = ar?, @ > 0. DTa cHCTeMa HAXOAMTCS B OJHOPOLHOM T0JIE
TSAECTH ¢ YCKOPEHHeM ¢BOOOIHOTO [a/IeHusl §, HallpaBJeHHbIM IpoTuB ocu Oy: ¢ = (0, —g).
B mavaianusiil MosMenT MmMapiK Ha9uHaeT JBHMKCHIEe He3 Hava TBHON CKOPOCTH M3 TOYKH KPpH-
BOit ¢ abermecoit xy > 0: ry = (2, nm%j. Haiimre BexkTOp CHIIBI peakiiif F = (P o)
JeHCTEYIONEH Ha MIApHK, KOTJia OH MPOXOAUT TOMKY Kpupoil ¢ abermecoit o 0 < o < ay.

. [30 Gannos] [posomsmeii TonkocTenmoii cepe pajuycom R cooBIIeH JIeKTPHTIecKHil 3a-

pst g = 0. Chepa paspesana JBYMS B3AHMHO e PIIEH/IHK YISPHLIME [LIOCKOCTHMH, IPOX0/Id-
HIHMH Iepe3 ee HMenTp, Ha "eThipe paBHbie TacTH. OUpeaenTe MOy JIeKTPOCTaTH IeCKOl
CHJIBI, KOTOPas AeHcTBYeT Ha KayIyI0 M3 YeTBIPEX HacTeil cepbl.
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Matematika

HaLLH.UHElJle.in"l MCCJ[B,LI,OB':}.'I‘(:!J[])CKHI?[ YHUBepcuTeT «Brpiciiag MIKoJa 3KOHOMHKHA »

Bonpoc 2

He oueHeH

Ciofia Bbl MOXKETE 3arpy3uTb YePHOBUKM Ha NPOBEPKY

Ha 3arpy3ky ¢asinos BbigensoTcsa nocneaHue 15 MUHYT cocTsa3anus. Bbl MoxeTe 3aBepLUnTb paboTy JOCPOYHO U
MpUKPenuTb (akisibl paHbLUE, HO Mocsie NpuKpenieHus (poTorpagupoBaHusi/ckaHUPOBaHUS) NPOZOIKATL peLuaThb
3ajaHus 3anpeLyeHo.

lNepen 3arpy3koi B CUCTEMY MOKA)XNUTE Ha KaAMePY JINCTbI C BbIMOJIHEHHOW paboTou. 3aTem coTorpagupysite/
OTCKaHUPYWNTe JINCTbI N 3arpy3nTe B CUCTEMY.

Mpu npukpenneHnn ainos HanevaTasiTe / CKONMUPYITe U BCTaBbTe B 110/1e OTBETOB (pasy :

YepHOBUKM B NPUKPENIEHHOM AOKYMEHTe

2026-the-higher-league-olympiad---final-stage



	Вопрос Инфо
	Информационный текст

	Вопрос 1
	Текст вопроса

	Вопрос 2
	Текст вопроса
	Файлы ответа Вопрос 2


