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[IpUMeHeHne MalLMHHOIO 06y4YeHNs AN aHann3a AaHHbIX U
NPOrHO3MpOBaHWS

CTpEMMTeﬂbHoe NPOHNKHOBEHMNE Mogenen NCKYCCTBEHHOIo UHTeN1eKTa BO MHOIne C¢)epbl 9KOHOMMKM HeceT B cebe Kak
BO3MOXHOCTU AJ19 Pa3BUTUSA KOMIMaHMU, TaK U CepbesHble Yyrpo3bl B Cllydae HernpaBUIbHOMO UX UCMOMIb30BaHUsA. B pamMkax kypca —
npaKTnkKyma p836Mpa|'0TCFI OCOBEHHOCTU U BOZMOXHOCTH NnpuUMeHeHnA pasHbiX BUAoB MallUMHHOIo 06yqum| ANA aHanu3a gaHHbIX
M NPOrHo3mnpoBaHua, C y4eToM NnoTeHUuuanbHbIX yrpos n BO3MOXHOCTEN. CﬂyIJJaTeJ'II/I Hay4daTca BbI6VIpaTb noaxoasuine noa ceou
3ajayun Mogenn MallnHHoOro o6yquM;|, roToOBUTb AaHHble ANnA 06y'~IeHVIF| Mopfenen, oueHnBaTtb pe3ynbTtaThbl.

[ata npoBepeHusn: 2 -5 utona 2024 ¢ 10:00 go 17:30
ApTtukyn: Cl11438

Bup o6yuenus: Kypc noBblilleHust KBanudukaumm

®dopmart obyueHus: OHNalH-TpaHCAAUMSA

Cpok obyyeHus: 4 fHs

MpoponxutenbHocTb 06yyYeHus: 32uyaca

CtoumocTb yyacTtusi: 46 800 py6.

[ina yyacTHMKOB NpefycMoTpeHo: MeToanyeckuii MmaTepuann.

J[lOKyMeHT no oKoOH4YaHuM obyyeHus: o ntoram obyyeHus cnyLiaTenu, ycnewHo npoLleaLine UTOroByo aTTecTaumio No nporpaMme
o6yJyeHusi, nosyyaroT Y0CTOBEpEHNE O NOBbILEHUUN KBanubukauum B o6beMe 32 Yacos (B COOTBETCTBUM C JIMLIEH3UEI Ha NPpaBo
BefieHusi o6pa3oBaTesibHOM AesATeIbHOCTH, BblAaHHON [lenapTaMeHTOM 06pa3oBaHus 1 Hayku ropoaa MocKBbl).

Ilna koro npegHasHa4veH

MeHeJJ,)KepOB, MapKeTo/10roB, 3KOHOMUCTOB, aHaJINTUKOB, COLIMOJIOTOB, JIOTUCTOB, UHXXEHEPOB U Apyrux cneynanncToB, KOTOPbIM
npuxoauTca CTaJlkuBaTbCA C npo6neM017| aHasin3a 1 NporHo3npoBaHNA AaHHbIX Ny KOTOPbIX €CTb I'IOTpe6HOCTb B np|/|o6peTeva| HaBblKa
pa60TbI Cc MoaenamMun MallMHHOro 06yl4eva.

Llenb o6y4yeHus

HayLII/ITbCﬂ oueHnBaTb BO3MOXXHOCTU NpUMeEHeHnaA Mopenei MallnHHOro 06y‘-IEHMF| B TeKyLLLeVI AeATeNIbHOCTU ANnA aHann3sa n
NPOrHo3nMpoBaHUA AaHHbIX.

Oco6eHHOCTH NporpaMmmsil

3aHaTua npoxoaAaT YaCTUYHO B-KOMMNbOTEPHOM Knacce B-CbOpMaTe WHTEHCUBHbIX TPDEHUHIOB.

PesynbTaTt 06y4YeHus

B pe3ynbTaTe 06yuyeHus cnyliaTenu:
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e Mony4aT NnpeacTaBfieHne 06 UCKYCCTBEHHOM MHTEIEKTE, Pa3HOBUAHOCTAX MOAENeR MalUMHHOTO 06y4YeHus], yCOBUAX
NPUMEHEHUS, BO3MOXXHOCTAX U yrpo3ax.-

e Y3HaloT: Kakue ycnoBusa He06X0AMMO 06ecneynTb, YTO6bl BHEAPUTL NPOEKT MO MaLIMHHOMY 06yYeHIO B 61M3HEC-NPOoLecChl
KOMMaHuu.

e OCBOSIT 0OCO6EHHOCTH 3TaNoOB NpoLecca MalUMHHOMO 06yYeHuUs.

e Y3HaloT KaK NPUMEHSATb Ha NPaKTUKe afiropMTMbl MalUMHHOIO 06yYeHus.

e Y3HalOT KakK NOAroTOBUTb AaHHble 1S aHanu3a, Kakue CTaTUCTUYECKMUE NPUEeMbl HEOGXOLMMO 3HaTb U YMETb NPUMEHSATb U
MHTEprnpeTMpoBaTh.

o OCBOSIT METOZMKY BbINOSHEHUS NOCNEA0BATENbHOCTY eACTBUI NPU NOCTPOEHUM MOAENU MALLUMHHOTO 0BYYeHUS.

o O3HaAKOMSTCS Ha NPaKTUKE C NMOCTPOEHUEM MOLENN MALLMHHOIO O6YYEHUs AS Perpeccuu.

e O3HAKOMSATCS Ha NPaKTUKE C NMOCTPOEHNEM MOAENU MALUMHHOIO 06yYeHns Ans Knaccudukaumu.

e [onyyaT NnpeacTaBfieHne — Kak GopMyIMpoBaTb 3agady NporpaMMUCTY, YTO KOHTPONIMPOBATL MPY ee BbINOoHEHUH, YTO6bI
NoslyYnTb afleKBaTHbI pesynbTar.

9TO MeponpuaATMe MOXHO 3aKa3aTb B KOPNopaTMBHOM opmaTe (06yyeHne COTPYAHUKOB OLHOM KOMMNaHuK).

[lporpamma obyyeHus

AeHb-1.
WUcKyccTBeHHbI UHTENNEKT U-MaLLMHHOe obyyeHue: 6a30Bble MOHATUS U-XapaKTepUCTHKA.

Pa3HOBMAHOCTM MaLUMHHOIO 06y4eHus. YCNoBUS NPUMEHEHUS.

06nacTv NpUMEHEHNA pasHbIX BULOB MALUMHHOMO O6yYeHUs.

o [penMyLLecTBa N-HeAOCTaTKN Pa3HbiX BUAOB MALUMHHOIO 06yYeHus.

e KTO 1-4N1a 4ero MoXeT UCMob30BaTb B-paboTe MOAENN MALLUUHHOMO 0BYYEHUSI.

e BO3MOXHOCTU 4151 He-NporpaMMMUCTa UCMNOJIb30BaTb MOAENN MALUMHHOIO 06yYeHus B-paboTe.

XapakTepucTuka nporpaMmHbIx cpeg: Python, HelipoceTu B-cpefe-R, yaT-60T0oB ChatGPT, YandexGPT u-aHanoros. [JOCTOMHCTBa,
He[0CTaTKN, NepCrneKTUBbI UCMONb30BaHNA U-OrpaHUYEHUS.

Yrpo3bl OT-NPUMEHEHUA MoZenei Ha-6a3e NCKYCCTBEHHOMO UHTENEKTa: PUCKU AeNCTBUI 3/10yMbILLIEHHUKOB, MPO6/iIeMbl, CBSI3aHHble
c-HernocpeACcTBEHHbIM MpUMEHEHNeM rnporpamm. OueHKa NocnefcTBUNA.

Ycnoeus ana BHeApeHUs NpoeKTa No-MaluMHHOMY 06yyeHmio (ML-npoekT).

o OueHKa Arana3oHa BO3MOXHOCTEW Ansi NpUMeHeHUsl. OrpaHuYeHus.

o [epeyeHb yCcrnoBmit, CO6MOAEHME KOTOPbIX HEO6X0AUMO A5t MOCTPOEHUsI paboTOCNOCOBHON MOLENN MALLUMHHOIO 06YYeHUsI.

e TpeboBaHMA K-KOMMETEHLMSAM CMeLnannmcToB, HEO6XOANMbIX 41S UCMONb30BaHWA MOLENEN MaLLIMHHOIO 06YYEHUA B-TEKYLLEN
AesATeNIbHOCTH.

o NHpacTpykTypa n-uHhopmMaLmoHHas 6e30MacHOCTb NpU BHeAPEHUN MALLMHHOIO O6YYeHHUs.

e [[e B3ATb AaHHble AN1s1 NPOeKTa No-MaLUMHHOMY 06YYEHUIO.

e TOYKM KOHTPOISA MPU UCMOJIb30BAHUM MALUMHHOTO 06YyYeHUs Anst ONTUMMU3aLnM paboyumnx NpoLeccoB.

¢ YnpasneHune ML-npoekTom.

Mpouecc MalnMHHOro 06yquuﬁ.

e Kak yCTpOeHO MaLUMHHOE 0byyeHume.
e 3ajayu MaLIMHHOIO 06yYeHus.

e [laHHble.

o [MpnsHaku.

o ANropuTMbil.

e Buabl MalLMHHOIO 06yYeHus:

o Knaccuuyeckoe MallMHHOE 06yyeHne-— obydeHue c-yunTenem (supervised learning) n-o6yyeHune 6e3 yuntens/ camoobydeHve
(unsupervised learning).

o O6yueHue c-nogkpenneHueM (reinforcement learning).

o AHcam6nu.

o HelpoceTu n-rny6okoe obyyeHue.

JAeHb-2.

AnropuTMbl MalUUHHOIO o6yqeuuﬂ: MeTOoAbl UTIpaKTuyecKkass npuMeHUMOCTb.
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e Y70 Takoe 6M6IMoTEKA MALLMHHOIO OBYYEHNUS.

e MeToAb! U-MOLENU MALIMHHOIO 06YYEeHUs /151 aHaM3a U-MPOrHO3MPOBaHWS JaHHbIX.

o XapaKkTepucTuka Mofenei Ans perpeccumn n-knaccubukauum faHHbIX.

o Mogenu knaccudukaumy-— 3afja4ya NPoOrHo3MpoBaHUS LieNIeBOW KaTeropum (AeneHune faHHbIX Ha-Be n-6onee KaTeropum).
o ANropuTM OBHapyXXeHUst aHOManuit-— 3afava noncka Heo6blYHbIX TOUEK AaHHbIX.

o Mopenu perpeccun-— 3afaya NporHo3npoBaHUA 3Ha4YeHU NpM3HaKa, U3MePEHHOr0 B-METPUYECKO LLKane.

e Mofenv BpeMeHHbIX PAA0B-— 3afia4ya aHanmsa U-NporHo3MpPoBaHWs U3MEHEHWS 3Ha4YEHW NoKa3aTensi BO-BPEMEHM!.

o MeToabl KnacTepusauum-— 3afaya 06HapyXXeHUs CXOACTBA UCCNeAyeMbIX O6bEKTOB, UX-CErMEHTaLMM.

MoproToBka AaHHbIX ANna aHanu3a. CtaTUCTHKa, ucnosnb3yemasi B-MalLMHHOM 06yl-|eva|.

MopenupoBaHue. lNocTpoeHne U-NpoBepka rmnoTes.

Tpe6oBaHUA K-UCXOAHOW MHBOPMaLUK.

o KpuTepuu n-aktyasbHOCTb 0T60Pa 3Ha4YMMbIX MPU3HAKOB AN MPOBEAEHNS MALLMHHOIO O6yYeHMS.
o Tpe6oBaHuWsA K-pesynbTarTy.

e OnucaTenbHas cTaTUCTUKA: TpebyeMble 6a30Bble 3HaHUS.

o Tunbl CTaTUCTUYECKUX JaHHbIX.

o Mepbl LileHTpanbHOW TEHAEHLUMN: CpeHee 3HaYeHne, MeanaHa, Moga. lNpobnema BbIGPOCOB.

Mepbl pasbpoca faHHbIX: padMax, CTaHAapTHOe OTK/IOHEHWE, Avcnepcus, KoadhdULMEHT BapuaLmm.
MepbI hopmbl.

[}

o

PerpeccuoHHbI aHan13: nocnefoBaTelbHOCTb LLAroB, YCNOBUSl NPaBUIbHOCTY NPYMEHEeHUs, MpaBuia OLEeHKN pe3ynbTaToB.
JAeHb-3.
MeToauKa BbINoJIHEHUA 3afaHuA: pa36op NocnefoBaTeNIbHOCTH AeWCTBUMN.

e OnpegeneHune Npo6embl, 3arpy3ka 6UGNIMOTEK U-AaHHbIX.

e AHanus AaHHbIX: pacnpefeneHue AaHHbIX MNo-Kiaccam, onMcaTefibHble CTaTUCTUKKY, BU3yanusauus.
o [NepBunYHan 06paboTka AaHHbIX U-OTOOP NPU3HAKOB.

o PasbuBKa BbIGOPKM HA-TECTOBYHO M-06yYatOLLYHO.

o 06yyeHue Moaenu.

e Bbi6op nyylleit Mogenu Ans NPpOrHO3MpPOBaHUS faHHbIX.

o [porHo3upoBaHue No-nyyiuei Mogenu.

e /HTepnpeTauusi pe3ynbTaToB.

MpakTukyMm: «MocTpoeHne MoAeNIn MaLLMHHOTO 06yUYeHUs AN perpeccum.

o [MoLiaroBoe BbINOMHEHWE 3afjaHUI Ha-KOMMblOTEPe Ha-6a3e roToBOro Haéopa AaHHbIX C-NOCNEAYHOLLEN OLIEHKOW pesynibTaToB
U-MOArOTOBKOM BbIBOLOB M0J PYKOBOACTBOM 3KCrepTa.

[AeHb4.
MpakTukym: «MocTpoeHne Moaenu MallMHHOTO 06yYyeHns ans KnaccuduKauumy».

o [oLwwaroBoe BbIMONHEHNE 3afaHNI Ha-KOMMbIOTEPe Ha-6a3e roToBOro Habopa AaHHbIX C-NOCNEAYIOLLLEN OLLEHKOWN pesynbTaToB
N-NOAroTOBKOW BbIBOAOB MOA PYKOBOACTBOM 3KCMepTa B-aHaM3e AaHHbIX B-MporpaMmMHoii cpege Python.
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[lpenogaBaTtenu

HEPALOBCKAA Onna BnagnmupoBHa

K.3.H., BOUEHT Kadenpbl CTaTUCTUKK U SKOHOMETpUKK CM6IM3Y, aBTOp psifa y4ebHMKOB MO CTaTUCTUKE U SKOHOMETpUKE. YneH
MpaeneHus Poccuiickoit accoumaumm ctatuctukos (PAC), MpeacepaTenb pervoHansHoro otaeneHus PAC no CaHkT-MNeTep6ypry.
9KcnepT B 061acTM aHanMsa AaHHbIX.

3APAHOBCKA{ AHHa BacunbeBHa

K.3.H., BoueHT Kadeapbl NprknagHoi MaTeMaTUKN U-3KOHOMUKO-MaTeMaTuyeckux Metogos CM6raY, aBTop yue6HbIx nocobuii
No-CUCTEMHOMY aHasnnM3y U-3KOHOMUKO-MaTeMaTUYECKUM MeTOAaM, NpenofaBaTenb NporpamMM NoBbILWEHUs: KBanudukaumum
no-MaluMHHOMY 06yyeHuto B-CM6IMY, akcnepT B-0611aCTM NOCTPOEHUSA MOLENIEN MALLMHHOIO O6YYEHUS.
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