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MeTtoaunueckne pekomeHAaLMN NO HanpaBJ/eHNIO
«MpuknagHaa matemaTuka u MHpopmMaTUKa»

Tpeku:
«AHanu3 AaHHbIX N UCKYCCTBEHHbIV NHTE/IIeKT»
«®UHaHCOBbIE TEXHONOTUN»

MNHdopmauma o nepsom (otbopouHom) stane

MpoaoMKNTENBHOCTL cOCTA3aHNA — 120 MUHYT.

3apaHve nepsoro (oTbopouHoro) atana BkAtoyaeT 10 TeCTOBbIX 3aZaHWM Ha PYCCKOM
A3blKe C aBTOMaTU4YeCKOM MPOBEPKOW OTBETOB. B cymme yuacTHMK mMoxeT Habpatb 100
6annos.

Nudpopmauma o BTOpom (3akarountesibHOM) 3Tane

MpPOAONKNTENBHOCTL COCTA3aHUA — 240 MUHYT. B cymme ydacTHUK MoxeT Habpatb 100
6ann0B 3a BbIMONHEHME 3a4aHWI 3aKIHOUNTENBHOTO 3Tana.

3asaHuna BTOPOro (3aKAHOUMTENBHOrO) 3Tama COCTOAT M3 33jay WHBAPWAHTHOW U
BapuMaTMBHOW u4acTeW. PelweHve 3agay nogpasymeBaeT MpeaocCTaBieHMe CBA3HOrO
MaTeMaTnyecKoro TekcTa.

B wHBapmaHTHOM 4acTV y4acTHWKY npegaaratotca 7 3ajad, MakcMMasbHas OLleHKa 3a
kaxgyto — 10 6annos.

B BapmaTMBHOW 4acT MO KaXAOMYy W3 TPeKOB MpeasaratoTcd Mo 3 3ajauu,
MaKCMMabHasa oueHKa 3a Kaxayro coctaaseT 10 6annos.

BbibpaHHbIV Tpek onpeaenseT TemaTvKy TPEX 3ajady, Npeanaraembix AN peLueHns Ha
BTOPOM 3Tane oanmnuagel. Hanpvmep, 3agaun tpeka «PrHaHCOBbIE TEXHONOTNN» MOTYT
coZep>KaTb 3N1EMEHTbl 3KOHOMETPUKM, @ 3aja4m Tpeka «AHaNN3 JaHHbIX N UCKYCCTBEHHbIM
MHTENNEeKT» — 3/IEMEHTbl MalMHHOrO obyueHusa. TeM He MeHee, MaTeMaTUUECKUW
annapat, HeobxoAMMbIA ANA peLleHns 3aad BCeX TPEKOB, MOJHOCTbIO OMpeAenseTcs
nepeyHeM TeM 1 CMUCKOM AnTepaTypbl.

Ana  BbINOJHEHWA 33fj@aHWA  3aKNHOUMTENBHOrO  3Tama  y4acTHUKaM  paspeLueHo
MCNoib3oBaTb Tabauupl MaTeMaTU4eckou CTaTUCTUKW. [lpeanaraeMblii CNPaBOYHBIN
MaTepuvan 1 NpumMepHble 3afaHna BTOPOro 3Tana JOCTYMNHbl Ha cariTe B pa3jene 3ajaHunn
npowibix neT: https://olymp.hse.ru/ma/second/prevtasks

I'Ipep,BapMTeanble Kputepun oueHnBaHuA 3ajayd 3aK/1l0UNTE/IbHOTIO 3Tana

Mo kaxaon 3aza4e BbicTaBasetca 6aan ot 0 go 10:
10 3apauva pelieHa abconOTHO BEPHO;
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9 3ap,at-|a peweHa abCcontoTHO BEPHO, HO NMEKTCA HE3HaYNTEJIbHbIE owmnbKM, He
B/IMAOLLME Ha XO4 peleHna N OTBET,

7-8 PeweHve cogepxut npobenbl mav owmnbKM, OAHAKO €ro MOXHO MpPW3HaTb
BEPHbIM WM NOYTU BEPHbIM;

4-6 JInbo pelueHa MONOBMHA 3agauyl, NMOO HEAOYETbl CAMLIKOM CYyLLECTBEHHDI,
yTO6bl MPU3HaTb pelleHne BepHbIM (HO CaMO pacCyXAeHWe OCHOBAHO Ha
34paBbIX naeax);

2-3 3ajlaya He pelleHa, HO B TeKCTe eCTb UAen, KOTopble MOryT npu JOAXHOM
Pa3BUTMM NPUBECTU K PELLEHWNIO;

PelueHve HeBepHO;
0 3apaua He peLueHa;

- PeweHne (1. e. Nto6ON TEKCT, UMEHOLWMA OTHOLLEHME K 3ajaye, BNJIOTb A0 eé
HOMepa) OTCyTCTBYeT.

YTOUHEHHbIE  KPUTEPUM MPOBEPKM MO  KaxAon 3agade  nybavKyoTcs
OZHOBPEMEHHO C Ha4aJloM Nepunoja nogauv aneansumm.

PewweHne 3aja4dyn  AO0JIKHO OblTb CBA3HbIM MATEMATUUYECKUM TEKCTOM, He
nepexogAawnm npum 3TOM B «COYMHEHKME NO PYCCKOMY A3bIKY>.

B peleHnn AOMKHbI MPUCYTCTBOBATb CCbIIKM Ha TeopeTmyeckme ¢akTbl C
yKasaHueMm Ha3BaHWN U GOPMYAMPOBOK MpuMeHseMbix TeopeM. Ecan abutypueHTt
CCblaeTcs Ha YTBEPXAEHWE, He cojepikalleecs B MporpaMMe BCTYMUTENbHbIX
MCMbITaHUM, TO KOMUCCUSA BNPABe CYMTATb 3TO HEAOUYETOM peLLEHUS.

B cnyuae, ecm ana ogHOM 3ajaunm AaHbl HECKOJIbKO HE 3a4€pPKHYTbIX peLueHuni,
NPOBEPAOTCA BCE PELLUEHWNS U BbICTaBASETCA MUHUMAbHbIN 6an.

Homep 3asaHuns 1 OTBET (€C/IM OH TPeBYeTCs) AOMKHBI YETKO BbIAENATLCSA Ha GOHe
OCTa/IbHOrO TEKCTa.

nepel-leHb n cogep>xaHme TemMm Aid NOAroToOBKHU

JNnHeniHaa anrebpa

1. BekTOpbI, MaTpULbl U A4ENCTBUA C HAMW. JIMHENHas 3aBUCUMOCTb CUCTEMbI BEKTOPOB.
Basunc anHenHoro npoctpaHcTBa. CkanfapHoe NpounsseaeHue.

2. Onpegenvitens kBagpatHon wmatpuupl. O6bpatHaa Matpuua. PaHr  maTpuvupi.
CneumanbHble BUAbI MaTpUL,.

3. Cuctembl AnHenHbIX ypaBHeHnn. Metog Kpamepa. Metog lNaycca. dyHaameHTanbHas
cucTeMa peLLeHun.

4. JlnHenHble Npeobpa3oBaHNA BEKTOPHbIX MPOCTPAHCTB U MX MaTpuubl. V3MeHeHune
MaTpULbl IMHENHOrO Npeobpa3oBaHNA 1 KBagpaTMUHOM GOpMbl NPU cMeHe Hasuca.

5. CobctBeHHblEe umcia W COBCTBEHHble BekTOpbl MaTpuubl. CobcTBeHHble W
MHBapWaHTHbIEe NOAMNPOCTPAHCTBA.
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XapaKkTepucTMyecknin MHOrouneH. AHHYVPYOWMA U MUHUMaAbHbIA MHOTOYEHDI.
Teopema 'amunbTOoHa-Kann.

KBagpatnuHble dopmbl. MaTtpuua KBagpaTMUHON GOpPMbl. YCNOBUE MONOXKNTENBHOM
(oTpuuaTenbHOW) onpesenéHHOCTM KBagpaTuuHon dopmbl. Kputepun Cunbsectpa.
VIHaeKcbl nHepunmn KBagpaTnUHbIX Gopm.

MaTtemaTnuecknii aHanus

1.

Yncnosble MHOXecTBa. [paHuM MHOXecTB. MHOXecTBa B KOHEYHOMEpPHOM
AencTButenbHoM npoctpaHctee. CooTBeTcTBME MHOXECTB. CUYETHblIE M HECYETHbIe
MHOXeCTBa.

Yncnosble  NocneaoBaTe/IbHOCTU 7 npegenbl.  CBOMCTBa  CXOAALLMXCA
nocnegoBatenbHocTen. [Mpu3Hakm CyllecTBOBaHWA npegena. lepBbii 1 BTOPOW
3aMeuaTesibHble npesesbl.

®yHKUUN ofHOW nepemeHHoW. [pon3BoaHble. ViccnegoBaHve CBOMCTB QYHKUMN C
MOMOLLIbFO NMPOU3BOAHBIX. ViccnegoBaHme n nocTpoeHmne rpaduka GyHKLMN.

OYHKLMM MHOTMX NepeMeHHbIX. YacTHble npoun3BoaHble. [MonHbIn anddepeHyman.
FpagneHT GyHKumn. MNMponssogHaa No HanpaeaeHuto. MaTtpuua ecce. be3ycnoBHbIN
3KCTPEMYM QYHKLUN MHOTUX NepeMeHHbIX. Heobxoarmble 1 AOCTaTOUHbIE YCIOBUA
3KCTPEMYMa OYHKLIMM MHOTUX NepeMeHHbIX. 3afa4va Ha YCIOBHbIV 3KCTpemMyM. MeTtoz
MHOXWTenen JlarpaHxa. YCNoBus AOMONHAOLLEN HEXXECTKOCTW.

MNoHATMeE 0 KBagpaTUUHbIX dopMax. Beinyknblie pyHKLUUN N MHOXKecTBa. ONTUMM3aLna
npv Hannumm orpaHnyeHnin. OyHkuma JlarpaHxka, eé ctaumoHapHble Toukn. MeTog,
MHOXUTenen JlarpaHxa.

HeonpesenéHHbin wHTerpan w ero BbluncneHve. OnpesenéHHbI  UHTerpan.
HecobcTBeHHble nHTerpanbl. KpaTHble MHTErpanbl U UX BblYNCIEHNE.

MNMoHaTMe pAga u ero cxogmmoctn. CBOWCTBA CxoAAwmxca pagoB. [pu3Haku
CXOAMMOCTM MONOXMUTENbHbIX PAAOB. 3HaKonepeMeHHble pagbl. PyHKUMOHaNbHbIE
paAbl. PaBHOMepHasa cxoAMMOoCTb GyHKLUMOHanbHOro paga. CteneHHble pagbl. Paguyc
CXOAMMOCTM CTeNeHHOro paja. VIHTerpupoBaHue n anddepeHumpoBaHme cTeneHHbIX
pagoB. Paabl Tennopa n MaknopeHa.

AvnddepeHumnanbHble ypaBHeHUA

1. AnddepeHumanbHble ypaBHEHUA MEPBOro NopaaKa, paspeLlléHHble OTHOCUTE/IbHO
npon3BogHoW. [oHATue pelweHua. [Tone HanpaeaeHW. VI3oknnHbl. IHTerpanbHbie
KpwvBble. 3agaum Koww.

2. YpaBHeHuna B nMOJHbIX AnddepeHumanax. Metos 3ameHbl MepeMeHHbIX.
NHTerpmpyrowmii MHOXUTENb. YpaBHeHWNe bepHyanun n Pukkatu.

3. JlvHenHble anddepeHUmanbHble ypaBHEHNA NepBoro nopaaka. Metog Bapuaunm
MNOCTOAHHOW. JInHeNnHble aAnddepeHunanbHble ypaBHEHNA N-TO NOPAAKa.

4. OpHOpoOgHble AWMHenHble AnddepeHLManbHble YpaBHEHMA C  MOCTOAHHLIMM
Ko3ddurLmeHTamn. XapakTepmucTmyeckoe ypaBHeHMe. YCTOMYMBOCTb PeLLEeHNa no
NlanyHosy.
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HeopgHopoaHble nuvHelHble anbdepeHUManbHble YpaBHEHMA C MOCTOSHHbIMU
Ko3ddMLMEHTaMM 1 C MPaBOW YacTbto B BUAE KBa3UMHOTOU/IeHa.

CucTembl MNMHENHBIX AnddepeHLmanbHbIX ypaBHeHUA. PazoBoe NPOCTPaHCTBO U
dazoBbi nopTpeT. [MOHATME YCTOMUMBOCTU PELUEHUA ANHAMUYECKOW CUCTEMBI.
YcTOMumMBOCTb pelieHmii no JlanyHoBy. ACUMNTOTMYECKasa YCTOMUMBOCTb.

AMCKPETHaﬂ MaTeMaTuka

1.

MHoxecTBa W onepauun Haz HumU. Anrebpa MHOXECTB M €€ 3aKOHbI.
MNpeobpazosaHma dpopmyn anrebpbl MHOXECTB.

OcHoBHble npaBuia KombuHaTtopukn. [lpaBuao  nojcyéra  KOAMYEeCTBa
KOMb6MHaTOpHbIX 06bekToB. MpuHUMn Aunpuxne. PazmelLeHns, nepectaHOBKM U
couetaHus. BuiHom HetoToHa. TpeyronbHuk MNackana. CoueTaHnsa ¢ NOBTOPEHUAMMN.
dopmyna BKAKOUEHWNA N NCKIHOUYEHWI.

BvHapHble OTHOWeEHMA W WX CBOUCTBA (pedeKCMBHOCTb, TPAH3UTUBHOCTD,
CUMMETPUYHOCTb). OTHOLLEHME 3KBUBANIEHTHOCTU. OTHOLLEHWe NopAAKa, YacTHbIe,
cnabble 1 avHenHble nopagkn. OTHOWeEHWA npeanoyvTeHva 1 QyHKUMK
MONIE€3HOCTWN.

Anrebpa norvkn. ®yHkumm anrebpbl norvkn. HopmanbHble ¢opmbl: (C)JHOD,
(CO)KH®, nonvHom XerankunHa. VicuncneHve BbiCKkasblBaHWM, IOTMKa NMPeAnKaToB
nepBoOro nopajka.

padbl. N3omopdunsm rpados. lMoarpadel, uyenu, umkabl. CBA3ZHOCTb rpados..
KomnoHeHTbl cBA3HOCTW. [lByfonbHble rpadbl. [MnaHapHble rpadpbl. Kputepuu
nnaHapHoctu. [lepeBba 1 nx cBouncTBa. OCHOBHble AepeBbi. OpUEHTUPOBaHHbIE,
ynopsgouyeHHble 1 buHapHble gepeBbs. PacctodaHmne Ha rpade. AnameTp, pagmyc un
LeHTpbl rpada. IMNepoBbl U FaMUABTOHOBbI LIVK/IbI.

Teopml BepOfITHOCTeﬁ n MmaTeMaTnyeckaa CtTatTuCTtuka

1.

OCHOBHble MOHATUSA TEOpUW BepPOATHOCTEN. BepoATHOCTHOE NpPOCTPAHCTBO:
ANCKPETHOE W HenpepbiBHOe. Ciy4yalHble COObITUA U C/lyYallHble BENUNUMHDI.
®PyHKUMA NNOTHOCTU pacnpeseneHns. CoBMeCTHOe pacnpegeneHne HecKobKMX
CNyYaHbIX BEANUNH. YCIOBHbIE pacnpeseneHus.

XapakTepuctuky  pacnpeseneHu  CayyarHbIX — BeJWYMH  (MaTemaTuyeckoe
oXuaaHue, ancnepcus, koapuaumsa). CBOMCTBa MaTeMaTUYECKOro OXUAAHUA Y
Avcnepcun. YcnoBHoe matemMatMyeckoe oxXxugaHue. PacnpegeneHne UCKPETHbIX
CNyYalHbIX BEANUYUH (BMHOMMaNbHOE, reoMeTpuyeckoe, rmnepreoMeTpnUYeckoe,
pacnpegeneHue lNyaccoHa).

HopMmanbHoe v cBsizaHHble C HUM pacnpeseneHus. VIx oCHOBHble CBOMCTBA.
CraTnctnyeckoe oueHmBaHue. ToueuHble oUeHKW. JINHEMHOCTb, HECMELLEHHOCTb,
3OPEeKTUBHOCTb W COCTOATENbHOCTb  OUEHOK. VIHTepBa/sbHble  OLEHKW,
AOBEPUTENbHBIN  MHTepBaa. MeTos MOMEHTOB W MeToh Hambosbluero
NpaBAONOAOOUNSA A5 TOYEUYHOWN OLEHKM MapaMeTpPoB pacrnpeseneHuns.
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5. Cratuctnueckme BbIBOAbI U NPOBEPKa CTaTUCTUYECKMX rnnoTtes. Ownbkmn nepsBoro
M BTOPOro poja. YpOBeHb AOBEPUS U NMpOBepKa 3HauMMocTu. [poBepka runoTes
O MapamMeTpax HOPMaJIbHOrO pacnpeaeneHus.
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