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[IpUMeHeHne MalUMHHOIO 06y4YeHns AN aHann3a JaHHbIX U
NPOrHo3MpoBaHuUS

CTpeMuTenbHOE NPOHUKHOBEHWE MOAENEN UCKYCCTBEHHOIO MHTENIEKTa BO MHOTUE Chepbl 3KOHOMUKM HECET B cebe Kak
BO3MOXHOCTM A/151 Pa3BUTUSI KOMMaHUW, TakK U CEpbe3Hble Yrpo3bl B CllyYae HempaBUIbHOMO MX MCMONb30BaHusA. B paMkax Kypca —
npakTUKyma paséuparoTcs 0CO6EHHOCTU M BO3MOXHOCTU MPUMEHEHUS PasHbIX BUAOB MaLUMHHOIO 06YYeHUst NS aHanu3a AaHHbIX
1 NPOrHO3MPOBaHMS, C yH4ETOM MOTEHLMAsbHbIX YIPO3 M BO3MOXHOCTEN. CnyliaTeny HaydaTcsa Bbl6MpaTb NoAXoasLmMe No CBou
3a[a4n MoV MaLMHHOMO 06yYeHus, TOTOBUTb AaHHble Ansi 06yYeHUs MOAenen, OLeHBaTb peaynbTaThl.

Jata npoBepeHusn: 18-21 aBrycta 2025 ¢ 10:00 o 17:30
ApTukyn: C112907

Bup, 06yyenus: Kypc noBbilleHus KBanmdukaumm
dopmart obyyeHus: [IHeBHOM

Cpok obyueHus: 4 fHs

MpopomkuTenbHocTb 06yyeHus: 32yaca

MecTo npoBefeHusi: . CaHkT-leTep6bypr, JIMroBckuii npocnekT, 266¢1, BusHec LieHTp Mpembep Jvra (3 ovepefnb), 4 aTax, Us nudTa
HanpaBo. CTaHuun MeTpo «MOCKOBCKME BOPOTa», « TeXHONOrMYECKUA NHCTUTYT», «OBBOAHbIN KaHan».

CtoumocTb yyactus: 60 000 py6.
[ins yyacTHUKOB NpefycMoTpeHo: MeToanuyeckuit Matepuan, kotbe-naysabi.

[lOKYMEHT o OKOH4YaHuM 06yyeHus: o nToram obydeHus cyLlaTeny, yCrnewHo npoLlejLime UTOroByto aTTecTaluto No nporpaMmMe
06y4eHus, MoslyyatoT Y 40CTOBEepeHME O NOBbIWEHUN KBanudukaumm B o6bemMe 32 4acos (B COOTBETCTBUM C NIULIEH3UEN Ha NPaBo
BefleHusi o6pa3oBaTesibHOM AesTeNIbHOCTY, BblfaHHON [lenapTaMeHTOM 06pa3oBaHus U Hayku ropoAa MocKBbl).

Ilna koro npegHasHaveH

MeHeaXepoB, MapKeTOJIOroB, 9KOHOMUCTOB, aHa/IMTUKOB, COLIMOJIONOB, TIOFUCTOB, UHXEHEPOB U APYTrUX CNeLmanncToB, KOTopbiM
NPUXOAUTCS CTaNKMBATbCA C NPO6IeMOi aHaM3a U MPOrHO3MPOBaHMWS JaHHbIX U Y KOTOPbIX €CTb NOTPeGHOCTb B MPMOGPEeTEHNN HaBbIKa
pa6oTbl C MOAENAMU MALLUMHHOFO 06yYeHHUs.

Lienb o6yyeHus

HayunTbcs oLieHMBaTb BO3MOXHOCTU NPUMEHEHUS Mopenen MallnHHOro 06y'-|eva B TeKyu.|,e17| AeATEeNIbHOCTU ANA aHann3a un
NMPOrHo3npoBaHmA AaHHbIX.

PesynbTaT 06y4YeHus

B pe3ynbTaTe 06yyeHus ciywiaTenu:

e [NonyyaT NpeacTaBneHne 06 MCKYCCTBEHHOM MHTENNEKTE, Pa3HOBUAHOCTAX MOAENEN MaLLUMHHOMO 06YYeHUs, YCIOBUSIX
NMPUMEHEHUS, BOSMOXHOCTAX U Yrpo3ax.-

e Y3HaloT: Kakue ycrnoBusi HE0O6XOAMMO 06eCneynTb, YTO6bI BHEAPUTH NPOEKT NO MaLUMHHOMY 0BYYEHUIO B BU3HEC-TIPOLECCHI
KOMMaHuu.

e OCBOSIT 0CO6EHHOCTH 3TaNoOB MpoLecca MalUMHHOFO 06YYeHUs.

e Y3HalOT Kak NPUMEHSTb Ha NPaKTUKe anropuTMbl MaLMHHOIO 06YYeHMS.

e Y3HalOT KakK NOArOTOBUTb AA@HHble /151 aHann3a, Kakme CTaTUCTMYECKME NPUEeMbl HEOGXOLMMO 3HaTb U YMETb NMPUMEHATb U
MHTEpPNpeTMpoBaTh.
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e OCBOSIT METOZMKY BbINOSIHEHUSA NOCNEA0BATENbHOCTU AEACTBUI NPU MOCTPOEHUM MOAENN MALLUMHHOTO 06YyYeHUS.

e O3HaAKOMSATCS Ha NPaKTUKE C NMOCTPOEHNEM MOLENN MALLMHHOIO 06YYEHUS ANS PErpeccuu.

e O3HAKOMSATCS Ha NPaKTUKe C NMOCTPOEHNEM MOAENU MALUMHHOIO 06yYeHns Ans Knaccudbukaumu.

e MMonyyaT NpeacTaBneHue — kak GopMynnpoBaTb 3aady NPOrpaMMUCTY, YTO KOHTPOSIMPOBATb NPy ee BbIMOSIHEHWUM, YTO6bI
NoslyYnTb afleKBaTHbIN pesynbTar.

3TO MeponpuATUe MOXHO 3aKa3aTb B KOpNopaTMBHOM topmaTe (06yyeHne COTPYAHUKOB OAHOM KOMMNaHuu).

OTpenbHble CeéMUHapbl B paMKaX KypcCa

. npaKTVIKyMI npuMeHeHune Mogenen MallnHHOro O6y‘4€HVIF| ANna aHann3a JaHHbIX U NPOrHO3npoBaHUA

YyacTue BO3MOXHO OTAENbHO B KaXA0M CEMUHape.

[lporpamma o6yyeHus

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

e /lckycCTBEHHbIVM MHTeNNeKT. MawnHHoe obydeHne. HeilpoHHble ceTu. Tny6okoe obyyeHune. OTAnYne N-B3aMMOCBA3b MNOHSATUN.

e Pa3HOBUAHOCTU MALUMHHOIO O6YyYeHUS. YCOBUS NMPUMEHEHMUSI.

e 06N1acTV NPUMEHEHUS PasHbIX BUAOB MALUMHHOMO 06yYeHUs.

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

e KTO 1U-4N19 Yero MOXeT UCMNonb30oBaTb B-paboTe MOAENN MALLUUHHOMO 0BYYEHUSI.

e BO3MOXHOCTU 4151 He-NPorpaMMMUCTa MCMNOJIb30BaTb MOAENN MALUMHHOIO 06yYeHus B-paboTe.

e XapakTepucTuka nporpaMmMHbIx cpeg: Python, HeilpoceTu B-cpese-R, yaT-60ToB ChatGPT, YandexGPT u-aHanoros. [JOCTOMHCTBA,
He[0CTaTKW, NepCrneKTUBbI UCMONb30BaHNA U-OrpaHUYEHHUS.

e Yrpo3bl OT-NIPUMEHEHUSI MOJeseit Ha-6a3e UCKYCCTBEHHOIO MHTENNEKTA: PUCKMW LeACTBUIA 3110YMbILLIIEHHUKOB, NPO61eMbI, CBA3aHHbIe
c-HernocpeAcTBEHHbIM NMpUMEHeHNeM rnporpamm. OueHKa NocnefcTBUiA.

Ycnoeusa ana BHeApeHUs NpoeKTa No-MallMHHOMY 06yyeHuio (ML-npoekT).

o OueHKa Arana3oHa BO3MOXHOCTEW Ansi NpUMeHeHUs1. OrpaHuYeHus.

o [epeyeHb yCcrnoBmit, CO6MOAEHME KOTOPbIX HEO6XOAUMO A5t MOCTPOEHUsI PabOTOCNOCOBHON MOLENN MALLUMHHOIO 06YYeHUsI.

e TpeboBaHMA K-KOMMETEHLMSIM CMeLnanmcToB, HEO6XOANMBIX A1 UCMONb30BaHWA MOLeNen MalMHHOIO 06y4YeHUs B-TeKYLLEN
AesATeNIbHOCTH.

o MHpacTpykTypa U-uHhopMaLmoHHas 6e30MacHOCTb NpU BHeAPEHUN MALUMHHOIO O6YYEHHUS.

o [[e B3ATb AaHHble AN NPOeKTa NO-MaLUMHHOMY 06YYEHUIO.

e TOYKM KOHTPOISA MPU UCNOJIb30BAHUM MALUMHHOTO 06y4YeHUs Ast ONTUMMU3aLnM paboyumnx NpoLeccoB.

¢ YnpasneHune ML-npoekTom.

Mpouecc MaliMHHOro 06yquuﬁ.

e Kak yCTpoeHO MaLUMHHOE 0byyeHume.
e 3ajayn MaLIMHHOIO 0ByYeHus.

e [laHHble.

o [MpusHaku.

o ANropuTMbil.

e Buabl MalLMHHOIO 06yYeHUs:

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

o O6yueHue c-nogkpenneHueM (reinforcement learning).

o AHcam6nu.

o HelpoceTu n-rny6okoe obyyeHue.

JAeHb-2.

AnropuTMbl MalUUHHOrO 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.

[lpenogaBaTenu

HEPALOBCKAfA lIOnua BnagumupoBHa

K.3.H., loUeHT Kadeapbl CTaTUCTUKM U 3KOHOMeTpuku CI6Ir3Y, aBTop psfa y4e6HUKOB MO CTAaTUCTUKE U IKOHOMETpUKe. YneH
MpaeneHus Poccuiickoit accoumaumm ctatuctukos (PAC), MpeaceaaTenb pervoHanbHoro otaeneHns PAC no CaHkT-MNeTep6ypry.
3kcnepT B 061acTM aHanMsa faHHbIX.

3AIPAHOBCKA{A AHHa BacunbeBHa

K.a.H., foueHT Kadeapbl MNpuknagHo MaTeMaTUKN M-9KOHOMUKO-MaTeMaTUYeckux metooB CrMeray, aBTop yuebHbIX Nocobumit
No-CUCTEMHOMY aHann3y U-sKOHOMUKO-MaTeMaTUYEeCKMM MeTofaMm, NpenogaBaTtesib NPorpamMM NoBbIiLeHNs KBanupuKaLlmm
no-MaLuMHHOMY o6yyeHuto B-CM6IMY, akcnepT B-0651acTv MOCTPOEHUSI MOZesiel MaLLMHHOIO 06yYeHusl.
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