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Oaumnuaaa Ajsi KOJbHUKOB M0 NPOGUII0 «AHAIN3 JAHHBIX 1 MAIIMHHOE 00y4YeHHe)
nposoaurcs s 9-11 kiaccoB B ABa 3Tana.

1. Tlepsslit (0TOOPOUHBIIA) ATAIl TPOBOIUTCS TUCTAHIUOHHO.
Bpewms BeimonHenus 3aganuii 150 MuHyT.
CrpykTypa 3agaHuii 0TOOPOYHOIO0 Tana

3anaHust 0OTOOPOYHOTO ATAIA COCTOSAT U3 TPEX 33a]a4 C MOANYHKTAMU:

1. 3anmava Ha mpuMeHeHHe 0a30BBIX CTATUCTHUECKUX MPEeoOpa30BaHU U IMHEHHYIO

perpeccuto

2. 3anmaya Ha 0OpabOTKY CTATUCTHYECKUX JAHHBIX M UX BU3YaJIN3aLIUIO

3. 3agauya Ha NPUMEHEHUE METO/Aa HAUMEHBIINX KBaIpaToOB
3amaHust IPOBEPSIOT 3HAHUA B 00JIACTH TEOPUU BEPOSITHOCTEH, MAaTEMaTHYECKOM CTaTUCTUKH,
IporpaMMHpoBaHus Ha si3bikax Python, R, C++, mpoBepsiercst ymMeHue BU3yaln3upoBaTh JaHHBIE C
MOMOIIBIO TporpaMMHBIX cpeactB Excel, Gretl, matlibplot.

Cmpyxmypa sapuanma omoopouroeo smana 011 9-11 xraccos.

3agaHne MO HANPABJIEHUIO KAHAJIM3 TAaHHBIX H MAIIMHHOE 00y4YeHue»

1 3amaua coCTOUT U3 6 MOAIMYHKTOB 32 PEIIEHUE KAXKIO0TO HAYUCISIOTCS OaJlIbl, MAKCUMYM
3aJja4y MOXKHO MOJTy4uTh 15 6amioB, 2 3a/1aua COCTOUT U3 S5 MOAMYHKTOB, 32 PEIIeHUE KaXKI0Tr0
HAYUCIIAIOTCS OaJITbl, MAKCUMYM 32 33/1a4y MOXKHO MOIYy4uTh 9 6asmioB, 3 3a1aya COCTOUT U3 2
MOJITYHKTOB 32 PEIIEHUE KaXXI0T0 HAYMCISIOTCS 0alliibl, MaKCUMYM 32 3371a4y MOYKHO
noiyuuts 11 6annos, utoro 35 Gayios.

Maxcumym 35 b6annos
TpeGoBanus K NpoBeAeHNI0 OTOOPOYHOIO ITANIA

Pemenue 3amay OnuMIiuaabl y4aCTHUKOM BO3MOXKHO TOJBKO Ha MEPCOHABHBIX KOMITbIOTEpaXxX
Wi HoyTOykax. MoOWIbHBIH TeneoH pa3pemieHo UCIIOIb30BaTh YIaCTHUKY OIUMIINAIBI TOIBKO
B Ka4ecTBE BTOPOI KaMmephl i IEMOHCTPAllMU pabovyero CToja, 32 KOTOPhIM YYACTHHUK perraet
3agaud OIuMOAaIbL.

Bo Bpems pemenus 3agaud Onumnuaabl y4acTHUK JIOJDKEH HCIOJIB30BaTh TOJIBKO OJHY
KJIaBUATypy U OJIHY KOMIIBIOTEPHYIO MBIIIb, PYYKY M YHCTHI JIUCTBHI Oymaru ¢opmara A4 s
BEJICHUSI YEPHOBBIX 3amcel, HeOOXOUMBIX Ui pemenus 3agad Onumnuansl. [lepen Hagamom
pemenus 3ana4 OnuMnuaasl BCe JUCTHI, KOTOPbIE IPEANOIAraeTcs NCI0Ib30BaTh I YEPHOBBIX
3amucei, He0OX0JMMO MMOKa3aTh HA KaMEpy € JIByX CTOPOH Kaxblid. /[ BeIBOa M300paxeHus
HCIIONIB3YETCS. OIMH MOHUTOP.

Bo Bpemsi pemenus 3amay Onumnuazbsl YYacTHUK JOJDKEH HMMETh CTAOMIIBHO paboTarolnee
HNHTrepHeT-coeIuHeHue.

VYyactHuk Onumnuaiel He UMEET IPaBa MPUBJIEKATh OMOIIb TPETHUX JIUI BO BPEMSI COCTS3aHUS:
HEIOMYCTHUMO TPEAOCTABIATh JOCTYN K KOMIBIOTEPY HJIM HOYTOYKY IMOCTOPOHHHMM JIMLIAM BO
BpeMsl pelieHus 3a1a4 oT0opoyHoro 3tana OIuMIHagsl, B TOM YUCIE TOCPEACTBOM HPOTrpaMM
JUI YIAAJCHHOTO YIPABJICHUS KOMIIBIOTEPOM WIJIM HOYTOYKOM, BCTYIaThb B PasrOBOPHI WU
KOMMYHUIIMPOBATh KAaKUM-JIHOO HHBIM 00pa30oM C TPETbUMHU JIUIAMH.

VY4acTHUK HE HMEeT IpaBa OTKpHIBaTh Jpyrue BKIAAKUM Opay3epa Ha SKpaHe MOHHUTOPA



KOMIIbIOTEpa MJIM HOYTOyKa, Ha KOTOPOM OyAyT pemarbes 3agaun ONMMITUAIbI, UCIOIb30BATh
METOMYECKUE U CIIPAaBOYHBIC MaTepHalibl (KHUTH, 3apaHee 3arOTOBJICHHbIE 3aIIMCH U T.]1.), TI0ObIe
raJuKeThl (JOMOJHUTEIbHbIE MOOWJIbHBIE TeIe(QOHBI, KPOME TOr0, KOTOPBIM MCIOIB3yeTcs B
Ka4yecTBE BTOPOM Kamephl Ui IEMOHCTpPAIMH pabovero croja, MepKephl, MUIAHIIEThl, YMHBIC
yachl, YMHbIE OYKH M T.JI.), HAyIIHUKH, JONOJIHUTEIbHBIE MOHHUTOPBl U HHBIE CPENCTBA
KOMMYHHUKAIUH.

IIpu pemennn 3agauy OnuMnuagsl yYaCTHUK HE MMEET IpaBa MCIOJIb30BaTh HAa IEPCOHAIBHOM
KOMIIbIOTEpE WJIM HOYTOYKEe, Ha KOTOpOM pemiatorcs 3agaun OJuMINaabI, JII0Oble CTOPOHHUE
3JIEKTPOHHBIE MTPUIIOKEHUS U TIPOTPaMMHOE 0OecrieueHrue KpoMe TeX, KOTOpPbIe HEOOXOAUMBI JIJIst
pemenus 3ana4 OauMnuaabl.

Yy Y4aCTHHUKOB OHI/IMHI/IaI[BI HUMECTCA BO3MOKHOCTD BO3BpAllICHHUA K MPCALIAYIIUM 3aJadaM IIpr
3aIlOJIHCHUMU OTBCTOB B IIPOLICCCC PCHICHUA 3adav OJII/IMHI/IaZ[bI. Yy Y4aCTHHUKOB OJII/IMHI/IaI[BI
HUMCECTCA TOJIBKO OAHAa BO3BMOXXHOCTD ITPOXOKACHUA OT60p0‘-IHOFO oTara OJIMMIIMaabl.



2. Bropoii (3aKITI0YUTENBHBIN) 3Tall MPOBOAUTCS B JUCTAHIIMOHHOM (hopMaTe.

3akIIounTeNbHbIN 3Tan 1auTcs 150 MunyT.

CTpyKTypa 3a1aHNii 3aKJIIOYUTEIBHOI0 ITana

3aaHus 3aKTI0UNTENIFHOTO ATAIA COCTOST U3 JIBYX OJIOKOB:
1. 3 3amauu Ha TEOPHUIO BEPOATHOCTEN M MATEMATUYECKYIO CTATUCTUKY
2. 2 3ama4yy Ha aHAJIW3 JaHHBIX

3amaHus IpOBEPSIOT 3HAHUA B 00JIACTH TEOPUU BEPOSATHOCTEH, MAaTEMAaTHUECKOM CTaTUCTUKH,
porpaMMHpoBaHus Ha si3bikax Python, R, C++, mpoBepsiercst ymeHue BU3yaln3upoBaTh JaHHBIE C
MOMOIIbI0 TporpaMMHBIX cpeactB Excel, Gretl, matlibplot.

Cmpyxmypa eapuanma 3axiroyumenviozo smana ons 9-11 knaccos.

3anaHne N0 HANIPABJIEHUIO «AHAJIN3 TaHHBIX H MAIINHHOE 00y4YeHue)

3 3agaun no 10 OansIoB 3a KaXKIAyIO MOJTHOCTBIO PEHICHHYIO 3aj1a4y, 2 3a1a4u 1o 15 Gansos 3a
Ka)TIyI0 TIOJIHOCTBIO PEIICHHYIO 3a/1a4y, uToro 60 6amios.

Maxcumym 60 b6annos

TpeGoBaHus K NPOBeIEHUIO 3aAKIIOYUTEIHLHOI0 3TANa

Pemenue 3amay OnuMiuaabl y4aCTHUKOM BO3MOXKHO TOJBKO Ha MEPCOHABHBIX KOMITbIOTEpaXxX
Wi HoyTOyKax. MoOMIbHBIH TenedoH pa3penieHo UCIOIb30BaTh YIaCTHUKY OIUMIINAIBI TOIBKO
B Ka4ecTBE BTOPOI KaMmephl I IEMOHCTPAllMU pabovyero CToja, 32 KOTOPhIM YYACTHHUK perraet
3agaud OIUMONaIbL.

Bo Bpems pemenus 3agaud Onumnuaabl y4acTHUK JIOJDKEH HCIOJB30BaTh TOJIBKO OJHY
KJIaBHATypy U OJIHY KOMIIBIOTEPHYIO MBIIb, PYYKY M YHMCTBI JIUCTBI Oymaru ¢opmara A4 s
BEJICHUSI YEPHOBBIX 3amucel, HeOOXOUMBIX Ui pemenus 3agad Onumnuansl. [lepen Hagamom
pemenus 3ana4 OauMnuaabl BCe JUCThI, KOTOPbIE IPEANOIAraeTcsl UCI0Ib30BaTh I YEPHOBBIX
3amucei, He0OX0JMMO MMOKa3aTh HA KaMepy € JIByX CTOPOH Kaxblid. /{nsa BeIBOa M300paxeHus
HCIIOJIB3YETCS. OIMH MOHUTOP.

Bo Bpemsi pemenus 3amay Onumnuazbpl YYacTHUK JOJDKEH HUMETh CTaOWIBHO paboTarolee
HNHTrepHeT-coeIuHeHue.

VYyactHuk Onumnuaiel He UMEET IPaBa MPUBJIEKATH IOMOLIb TPETHUX JIUL] BO BPEMSI COCTS3aHUS:
HEJIOMYCTHUMO TPEAOCTABIATh JOCTYN K KOMIBIOTEPY HJIM HOYTOYKY IMOCTOPOHHHMM JIMLIAM BO
BpeMsl pELIEHUs 3ajJad 3aKiI4uTeapbHoro srana OnuMmuazgsl, B TOM YHUCIE IOCPEICTBOM
MIPOTpaMM JIJIsl yIAJIEHHOTO YIIPABICHHUS KOMITBIOTEPOM MJIM HOYTOYKOM, BCTYNaTh B Pa3roBOPHI
WA KOMMYHHUIIMPOBATh KAKUM-JTHO0 MHBIM 00pa30oM C TPETbUMHU JTUIAMH.

VY4acTHUK HE HMEeT IpaBa OTKphIBaTh Jpyrue BKIAAKUM Opay3epa Ha SKpaHe MOHHUTOpPA
KOMIIbIOTEpa MJIM HOYTOyKa, Ha KOTOPOM OyAyT pemarbes 3agaun ONMMITHAIbI, UCIOIB30BATh
METOJMYECKUE U CIIPAaBOYHBIC MaTepHalibl (KHUTH, 3apaHee 3arOTOBJICHHbIE 3aIIMCH U T.].), TI0ObIe
raJuKeThl (JOMOJHUTEIbHbIE MOOWJIBHBIC TeIeQOHBI, KPOME TOr0, KOTOPBIM MCIOIB3yeTCs B
Ka4yecTBE BTOPOM Kamephl Ui IEMOHCTpAIMH pabovero croja, MeuKephl, MIAHIIEThl, YMHBIE
yachl, YMHbIE OYKM M T.A.), HAyIIHUKH, JONOJHHUTEIbHBIE MOHMTOPHI M HHBIE CPENCTBA
KOMMYHUKALUH.



HpI/I PCIICHNU 3a1a4 OJII/IMHI/IaI[I:I Y4aCTHHUK HC MMCCT IIpaBa UCIOJb30BATh HAa IMCPCOHAIBHOM

KOMIIbIOTEpE MM HOYTOYKE, Ha KOTOPOM pemaroTcs 3anaun OJIMMIINaabl, JH0Oble CTOPOHHHE
3JIEKTPOHHBIE TPUIOKEHHUSI U MPOrpaMMHOE oOecrieueHre KpoMe TeX, KOTOpPbIe HEOOXOIUMBI ISt
pewenus 3ana4 OnumMnuaasl.

Yy Y4aCTHHUKOB OHI/IMHI/IaI[BI HUMCECTCA BO3MOKHOCTH BO3BpAICHHUA K IMPCALIAYIIUM 3aJadaM IIpr
3aIlOJIHCHUMU OTBCTOB B IIPOLICCCC PCHICHUA 3adav OJII/IMHI/Ia,Z[BI. Yy Y4aCTHHUKOB OHI/IMHI/IaZ[BI
HUMECTCA TOJIBKO OAHA BO3SMOXXHOCTD IMPOXOKACHUS 3aKIIIOYUTCIIBHOI'O 2Talla OJIMMIIAAABI.

Onumnuana «AHaIWM3 JAaHHBIX M MAIIMHHOE OOYYeHHME» IPOBOAUTCS TMOJA ATUAOH
WHcTUTyTa KOMIOBIOTEPHBIX HAyK M TEJICKOMMYHMKalUWd, Kadeapbl MaTeMaTHYecKOro
MOJICIMPOBAHUSI M HCKYCCTBEHHOT'O MHTEUIEKTa (aKkyabTeTa (QU3UKO-MAaTEeMAaTHUYECKUX U
ecrectBeHHbIX PY JIH um. [1atpuca JIlymymOBsr.



Cnucok qureparypbl 1 MHTepHET-HCTOYHNKOB /IS CAMOCTOATE/ILHOM IOATO0TOBKH

Jlntepatypa

1. Beicouknit WU.P. lngakTuueckue mMarepuaibl 1O TEOpUM BeposTHOcTed s 8-9 kmaccoB. - M.:
Hznarenscteo MITHMO, 2018 r.

2. Beicoukwii U.P. 3agaun u konTpoasHbIe padoTs! st 10 kimacca. - M.: M3natenscteo MITHMO, 2018 .

3. Beicouxkuii 1.P. Kpyxoxk mo Teopun BepoatHoctel nis 8-11 knmaccos. - M.: UzpatensctBo MIIHMO,
2017 r.

4. Beicoukuit U.P., Slmenko U.B. 3agaun 3a0unbix untepHeT-onumnuan. — M.: Uzgatenscteo MITHMO,
2017 r.

5. Pamxa C. Python 1 MammnHnOe 00yuenue. — M.: KommbsiotepHoe n3narensctso "luanexruka”, 2020 r.

6. Tropun FHO.H., Makapos A.A., Beiconkuit 1.P., Slmenko W.B. Teopust BeposiTHOCTEH U CTaTUCTUKA. —
M.: U3patensctBo MITHMO, 2008 1.

7. Trwopun F0.H., MakapoB A.A., Beicoukuit U.P., Slmenko W.B. Teopust BeposTHOCTEH U CTATUCTHUKA.
OkcnepuMeHTanbHoe yueOHoe mocodue st 10 u 11 ximaccoB o0meo0pa3oBaTeNbHBIX YUPEKICHHNA. —
M.: UznatensctBo MIIHMO, 2014 r.

8. ®unkoB M. B., Aiizex M. II. I'paduxu, popmynel, ananus naHueix B Excel. Ilomarossie npuMepsl. —
M.: U3parensctBo Hayka u Texnuka, 2019 r.

9. Iens A. BepositHocTh: mpumepsl 1 3anaun — M.: U3narensctBo MITHMO, 2016 T.

10. ens A. [TporpammupoBanue: TeopeMsl U 3agaun — M.: U3garensctBo MITHMO, 2017 1.

HNHTepHeT-UCTOYHUKHA

1.  Ownnaiin-kypc  «BBegenme B mporpammmpoBanue (C++)», M.C. TI'ycrokammH  —
https://stepik.org/course/363

2. OwnnaiiH-kypc  «OcHOBBl  mporpamMupoBanus  Ha  Python», O.  Bepumnnaa  —
https://stepik.org/course/81846/promo

3. OunaiiH-KypC «BBeneHue B Data Science 5 MaIlIMHHOE oOydeHue», —
https://stepik.org/course/4852/promo

4.  Kpynneiimas pycckos3blaHas OMOIMOTEeKa ONMMCAHUH 1 pealii3alrii aIrOpUTMOB IPOTPAMMHUPOBAHUS
http://e-maxx.ru/

5. ConmanbHas ceTb, NOCBSIICHHAs MPOrPaMMHUPOBAHUIO U COPEBHOBAHUSAM IO MPOTPaMMHPOBAHUIO
https://codeforces.com. Ha caiite perynsipHO NpOBOAATCS COPEBHOBAHHMS, HABBIKA YYAaCTHUKOB
OTpakaeT PEUTHHT, a MPOILIEALINE COPEBHOBAHUS MOTYT OBITh NCIIOJIB30BaHbI U1l HOATOTOBKH

6. HabGop nexumii, TeMaTHYecKMX TYpOB M pa30opoB 3amad https://yandex.ru/yaintern/algorithm-

training_1




