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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 npoBegenusn: 18-21 asrycta 2025 ¢ 10:00 go 17:30
ApTtukyn: Cl12908

Bup o6yuenus: Kypc noBblilleHust KBanudukaumm

®dopmart obyueHus: OHNalH-TpaHCAAUMSA

Cpok obyyeHus: 4 fHs

MpoponxutenbHocTb 06yyYeHus: 32uyaca

CtoumocTb yyactus: 60 000 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.

PesynbTaT 06y4yeHus

B pe3ynbTaTe 06yueHUs cnyluaTenu:

e MMonyyat npeacraBfeHne 06 MCKYCCTBEHHOM MHTE/NEKTE, Pa3HOBUAHOCTAX MOEe/Neln MallMHHOTO 06YYeHMs, YCIIOBUAX
NPUMEeHEeHNA, BOSMOXXHOCTAX U yrpo3ax.-

¢ Y3HalOT: KaKue yC/oBUs HE06X0ANMO 06eCneUnTb, YTO6bI BHEAPUTb NPOEKT MO MaLUMHHOMY 06YYEHUIO B 6U3HEC-NPOLIECCHI
KOMMaHuu.

e OCBOAT 0COBEHHOCTY 3TANOB NPOLIECCa MalUMHHOMO 06YYEeHMs.

e Y3HAIOT KaK NPUMEHATb Ha NpaKTUKe afiropUTMbl MaLLUHHOIO 06YYeHus.
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e Y3HaloT KaK NoAroToBUTb AaHHble A/1A aHanunsa, Kakue ctaTucTuyeckmne npuembl HEO6X0AMMO 3HaTb U YMETb NPUMEHATb 1
MHTEpnpeTMpoBaTh.

e OCBOSIT METOAMKY BbINOJSIHEHUA NMOCNEA0BATENbHOCTU AEMCTBUIA NPU MOCTPOEHUIU MOAESIM MALLMHHOMO 06yYeHHUs.

o O3HaAKOMSTCS Ha NPaKTUKE C NMOCTPOEHNEM MOLENN MALLMHHOIO O6YYEHUS A1S PErpeccuu.

e O3HAKOMSATCS Ha NPaKTUKE C NOCTPOEHNEM MOAENU MALUMHHOIO 06yYeHUs Ans Knaccudukaumu.

e [onyyaT NnpepcTaBfeHne — Kak GopMyIMpoBaThb 3agady NporpaMMUCTY, YTO KOHTPOSIMPOBATL MPY ee BbINOSHEHUH, YTO6bI
NoslyunTb afileKBaTHbI pesynbTar.

9TO MeponpuaTMe MOXHO 3aKa3aTb B KOpNopaTuBHOM opmaTe (06y4eHne COTPYAHUKOB OAHOM KOMMNaHuK).

OTAenbHble CEMUHApbI B paMKax Kypca

o [IpakTUKyM: NpUMeHeHne Moaesnen MalmHHOro O6y‘-IeHMF| ANnAa aHann3a JaHHbIX U NPOrHO3npoBaHUA

YyacTvie BO3MOXKHO OTAENBHO B KaXXA0M ceMuHape.

[TlporpamMmma oby4yeHus

OeHb-1.
UcKycCTBEHHbI MHTENNEKT U-MalluMHHoe 06yyeHue: 6a30Bble MOHATUSA U-XapaKTepUCTUKa.

e Pa3HOBUAHOCTU MALUMHHOIO OBYyYeHUS. YCOBUSA NMPUMEHEHUS.

e 06nacTu NPUMEHEHUS PasHbIX BUAOB MALUMHHOMO O6yYeHUs.

o [penMyLLecTBa N-HeAOCTaTKN pa3HbiX BUAOB MALLMHHOIO 06yYeHust.

e KTO 1-gn1sa 4yero MoXeT UCMNONb30BaThb B-paboTe MOAENN MALLUMHHOMO OBYYEHUSI.

e BO3MOXHOCTU A/151 He-NporpaMMUCTa MCNOJIb30BaTb MOAENN MALUMHHOTO 06y4YeHus B-paboTe.

o XapakTepucTuKa nporpaMmMHbIx cpef: Python, HelipoceTu B-cpefie-R, yaT-60ToB ChatGPT, YandexGPT u-aHanoros. [JoCTOMHCTBA,
HeA0CTaTKN, NepCrneKTUBbI UCMONb30BaHNA U-OrpaHUYEHHUS.

e Yrpo3bl OT-IPUMEHEHUSI MOJefeit Ha-6a3e UCKYCCTBEHHOMO MHTENEKTa: PUCKW LeWCTBUIA 3110YMbILLIIEHHUKOB, NPO6eMbI, CBA3aHHbIe
C-HernocpeACcTBEHHbIM MpUMeHeHneM nporpamm. OueHKa NocnefcTBUii.

Ycnoeus ans BHepeHUsi NpoeKTa no-MalmHHoMy o6yyeHuto (ML-npoekT).

o OueHKa fmanasoHa BO3MOXHOCTeN Ans npuMeHeHuns. OrpaHuyeHus.

e [lepeyeHb ycnoBmit, CO6MOAEHME KOTOPbIX HEO6XOAUMO A5l MOCTPOEHUsI pabOTOCNOCO6HON MOLEIN MALLUMHHOIO 0BYYEHUsI.

o Tpe6oBaHUS K-KOMMETEHLMSIM CNELMNAnNnCTOB, HEO6XOAUMbIX AN1S1 UCNONIb30BaHUS MoZieNeil MalWMHHOIo 06yYeHus B-TeKyLL e
[esATeNIbHOCTH.

e NHbpacTpykTypa n-uHbopmMaLmoHHast 6e30nacHOCTb NpU BHeAPEHUN MALLMHHOTO O6YYeHHUS.

e e B35ATb flaHHble 4151 MPOeKTa No-MaLMHHOMY 06yYeHuHo.

e TOYKM KOHTPOISA MPU UCMOJIb30BAHUM MALLMHHOTO 06yYeHUs Ansi ONTUMMU3aLnm paboumnx NpoLeccoB.

o YnpasneHne ML-NpoeKTOM.

Mpouecc MalMHHOIO 06yyeHuUs.

e Kak yCTpoeHO MaLUMHHOe 06y4eHue.
e 3ajayn MaLIMHHOIo 06y4eHus.

o [laHHble.

o [pusHaku.

o ANropuTMbI.

e Byabl MalIMHHOIO 06yYeHUs:

o Knaccuuyeckoe MallnHHOE 06yyeHne-— obydeHue c-yunTenem (supervised learning) n-o6yuyeHue 6e3 yuntens/ camoobyyeHve
(unsupervised learning).

o O6yueHue c-nogkpenneHueM (reinforcement learning).

o AHcam6nu.

o HeiipoceTu u-rny6okoe o6yyeHue.

AeHb-2.
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AﬂrOpVITMbI MaLUUHHOro o6yqeuvm: MeToAbl nTfipakTuyecKkass N(PUMEHNMOCTb.

e YT0 Takoe 6MBIMOTEKA MALLMHHOIO 06YYeHUsI.

e MeToAbl U-MOAENN MALLUMHHOIO 06YyYeHWs A1 aHanu3a U-MPOrHo3MpPOBaHUS JaHHbIX.

e XapaKkTepucTuka Mofenei Ans perpeccumn n-knaccupukaunm faHHbIX.

o Mognenu knaccudukaumm-— 3agada NnporH03npoBaHus LLeNeBoi KaTeropum (aeneHne AaHHbIX Ha-ABe U-6osiee KaTeropum).
e ANroput™m o6HapyXeHusi aHoManuii-— 3aiaya Noncka HeobbIYHbIX TOYEK AaHHbIX.

o Mogfenw perpeccun-— 3agaya NPorHo3npoBaHUsa 3HaYeHUI NPU3HaKa, U3MePEHHOro B-METPUYECKOMN LLKase.

o Mofenu BpeMeHHbIX psAoB-— 3afia4a aHanmsa U-nporHo3MpoBaHUsi UBMEHEHWSI 3HAUYEHWI NOKa3aTeNsi BO-BPEMEHU.

e MeToabl knacTepusaumu-— 3agada o6Hapy>XeHNUs CXOACTBA UCCNEAYEMbIX 06 EKTOB, UX-CErMEHTALUN.

MoAaroToBKa AaHHbIX ANA aHanu3a. CTaTUCTUKA, ucnosb3yemas B-MalLUHHOM o6yquuu.

e MopenvpoBaHue. [ocTpoeHne n-NpoBepka runoTes.

o Tpe6oBaHUSA K-UCXOQHOW UHPOPMALIUK.

o KpuTepum n-akTyanbHOCTb 0T60pa 3HaYMMbIX MPU3HAKOB AJ1S NPOBEAEHNUS MALLUMHHOMO 06YYeHUsI.
e Tpe6oBaHuWs K-pe3ynbTaTy.

e OnucaTesibHasi CTaTUCTUKA: TpebyeMble 6a30Bble 3HaHUS.

o TuMbl CTaTUCTUYECKUX AAHHbIX.

o Mepbl LeHTpanbHOM TeHAEHUMM: cCpefiHee 3HaYeHne, MeanaHa, Moaa. Mpobnema BbIGPOCOB.

o Mepbl pa36poca AaHHbIX: pa3max, CTaHLapTHOe OTK/IOHEHWe, Anucnepcusi, KoadduLmeHT Bapraumu.
o Mepbl hopMmbl.

e PerpeccmoHHbI aHan1s: NocnefoBaTeIbHOCTb LWAaroBs, yC0BWA NPaBUIbHOCTU MPUMEHEHWS, MpaBua OLEHKM pe3y/ibTaToB.
AeHb-3.
MeTopauKa BbINo/IHEHUA 3afaHuA: pa36op NocnefoBaTeNbHOCTH AEWCTBUMN.

e OnpepeneHune Npo6emsl, 3arpy3ka 6U6NMOTEK U-AaHHbIX.

e AHanus faHHbIX: pacnpefenieHne AaHHbIX Mo-Kflaccam, onvcaTtesibHble CTaTUCTUKK, BU3yanusauusi.
o [NepBnYHan 06paboTKa AaHHbIX U-0TGOP NMPU3HAKOB.

o Pa3byBKa BbIGOPKM HA-TECTOBYIO M-06yYatoLLyHO.

e O6yyeHne mogenu.

e Bbi6op nyullent Mofenu Ansi NporHo3MpoBaHUs AaHHbIX.

o [porHosnpoBaHune no-nyyilen Mogenu.

e /IHTepnpeTauusi pe3ynbTaTos.

MpakTukym: «MocTpoeHne MoAeny MallMHHOIO 06y4YeHUs ANSl perpeccumn».

o [lowaroBoe BbIMOSIHEHWE 3afjaHWIi Ha-KOMMbIOTepe Ha-6a3e roToBOro Habopa AaHHbIX C-NOoCNeAyoLLEN OLEHKON pe3ynbTaToB
U-NOAroTOBKOI BbIBOAOB MOJ, PYKOBOACTBOM 3KCMepTa.

AeHb4.
MpakTukym: «MocTpoeHne Moaeny MalIMHHOrO 06yyeHus ansa Knaccupukauum».

e [NowaroBoe BbINofHeHWe 3afaHuit Ha-KOMMblOTepe Ha-6a3e rOTOBOro Habopa AaHHbIX C-Noc/eaytoLei OLeHKOo pesybTaToB
U-MOArOTOBKOM BbIBOLOB NOJ PYKOBOACTBOM 3KCMEpPTa B-aHaM3e AaHHbIX B-TporpaMMHoit cpege Python.

[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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