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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.

[arta npoBepenus: OTKpbiTasa garta

Bup o6yuenus: Kypc noBblilleHusi kBanudukaumm
®dopmart obyuyeHus: [JHeBHOW

Cpok obyueHus: 4 fHA

MpogomkuTenbHocTb 06yyeHus: 324aca

MecTo npoeepeHus: . CaHkT-MeTepbypr, JIuroBckuidi npocnekT, 266¢1, BusHec LieHTp Mpembep Jlvra (3 ouepefnb), 4 aTax, us nudra
Hanpaso. CTaHLMu MeTpo «MOCKOBCKME BOPOTa», «TE€XHONOMMYECKUIA MHCTUTYT», «O6BOAHBIN KaHan».

[ns yyacTHUKOB NpefycMOTpeHo: MeToanyeckuii MaTepuarn, kode-naysbl.

,D,oxymeH'r MO OKOHYaHUn 06yquMﬂZ Mo utoram 06yqum| cnywaTtenu, ycnewHo npowejluimne UToroeyro atrectayuto no nporpamMme
o6yquvm, nosiydaroT yﬂ,OCTOBepeHVIe O NoBbIWEeHNN KBaJ'IVId)VIKaLI,VIVI B 06bemMe 32 yacoB (B COOTBETCTBUM C NIULEH3NEN Ha npaeso
BeaeHuna o6pa303aTean017| [eATeNnbHOCTH, BblgaHHOWM LenapTtameHTOM 06pa3OBaHVIF| M HayKun ropoaa MOCKBbI).

Ina Koro npegHasHayeH

MeHeaxepoB, MapKeTo10ros, 3KOHOMUCTOB, aHaNIUMTUKOB, COLMOSIOrOB, JIOTCTOB, UHXXEHEPOB U Apyrux cneynanmncToB, KOTOpPbIM
NpunxXoanTCAa CTanlkKuBaTbCA C npo6neM0|7| aHanusa U NporHo3npoBaHUA AaHHbIX 'Y KOTOPbIX €CTb ﬂOTpe6HOCTb B ﬂpVIO6p€TeHVII/I HaBblKa
pa6OTbI C MogenamMun MallMHHOro o6yquvm.

Lienb o6y4yeHus

HaquITbCﬂ oueHnBaTb BO3MOXXHOCTU NMPUMEHEHUA Mopenen MallnHHOro 06yl4eva B TeKyLLI,GI‘/'I AEeATEeNIbHOCTU ANA aHannsa un
NMPOrHo3npoBaHnA AaHHbIX.

PesynbTaT 06y4YeHus

B pe3ynbTaTe 06yueHus cnyluaTenu:

e lMonyyaT NpeacTaBneHne 06 MCKYCCTBEHHOM WHTENNEKTe, Pa3HOBUAHOCTAX MOAENeN MalMHHOMO 06y4YeHus, yCoBUSAX
NPUMEHEHUS, BO3MOXHOCTAX U Yyrpo3ax.-

e Y3HaloT: KaKue yCcoBusi HE06X0AMMO 06ecnednTb, YTO6bl BHEAPUTH MPOEKT MO MaLUMHHOMY 06YYEHUIO B BU3HEC-TPOLLECChI
KOMMaHuu.

e OCBOSIT 0OCO6EHHOCTH 3TaNoOB NpoLecca MalUMHHOMO 06yYeHuUs.

e Y3HaloT KaK NPUMEHSATb Ha NPaKTUKe airopUTMbl MaLUMHHOIO 06yYeHus.

e Y3HalOT KakK NOArOTOBUTb AaHHblE AS aHanu3a, Kakue CTaTUCTMYEeCKME NpUeMbl HEO6XOAMMO 3HaTb U YMETb NPUMEHSATb U
MHTEpnpeTMpoBaTh.

e OCBOSIT METOZMKY BbINOSHEHUSA NOCNEA0BATENbHOCTU AeACTBUI NP MOCTPOEHUM MOAENU MALLUMHHOTO 06YyYeHUS.

o O3HaAKOMSATCS Ha NPaKTUKE C NMOCTPOEHNEM MOLENN MALLMHHOIO O6YYEHUS ANS PErpeccuu.

e O3HAKOMSATCS Ha NPaKTUKe C NMOCTPOEHNEM MOAENU MALUMHHOIO 06yYeHns Ans Knaccudukaumu.
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o lMonyyaT npepcTaBneHne — kak GopmynupoBaTb 3agayy NporpaMMUCTY, YTO KOHTPONMPOBATL MPY ee BbINONHEHUH, YTOObI
nonyYnTb afileKBaTHbI pe3ynbTar.

3TO MeponpuATUEe MOXHO 3aKa3aTb B KOpNopaTMBHOM opmaTe (06yyeHne COTPYAHUKOB OAHOM KOMMNaHuu).

OTpenbHble CeéMUHapbl B paMKaXx Kypca

. npaKTVIKyMI npuUMeHeHne Mogenen MallnHHOro O6yHEHVIF| ANna aHann3sa JaHHbIX U NPOrHO3NMpoOBaHUA

YyacTue BO3MOXHO OTAENbHO B Ka)XA0M CeEMUHape.

[lporpamma obyyeHus

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

e /lckycCcTBEHHbIVM MHTeNNeKT. MawnHHoe obydeHne. HeilpoHHble ceTu. ny6okoe obyyeHune. OTAnYMne N-B3aMMOCBA3b NOHATUN.

e Pa3HOBUAHOCTU MALUMHHOIO O6yYeHUs. YCOBUS NMPUMEHEHMUS.

e 06N1acTV NPUMEHEHUS PasHbIX BULOB MALUMHHOMO 06yYeHUs.

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

e KTO 1-4N19 4Yero MoOXeT UCMNonb30oBaTb B-paboTe MOAENN MALLUMHHOMO 0BYYEHUSI.

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

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

e Yrpo3bl OT-IPUMEHEHUSI MOl Ha-6a3e UCKYCCTBEHHOMO MHTENNEKTa: PUCKU LeACTBUIA 3110YMbILLIEHHUKOB, NPo6/eMbI, CBA3aHHbIe
c-HernocpeACcTBEHHbIM MPUMEHEHNeM nporpamm. OueHKa NocnefcTBUiA.

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

e OLeHKa aranasoHa BO3MOXHOCTeN Ans NpuMeHeHns. OrpaHnyeHus.

o [NepeyeHb yCnoBuii, COGMOAEHNE KOTOPbIX HEO6XOAMMO AJ/151 NOCTPOEHNSA PabOTOCMOCOGHOW MOAENN MALLUMHHOTO 06YYeHMS.

¢ TpeboBaHWA K-KOMMNETEHLMAM CMELMANMCTOB, HEO6XOANMbIX AJ15 UCMOJIb30BaHNA MOAesNe MalMHHOMO 06y4YeHNs B-TeKyLLei
fenaTenbHOCTU.

o NHdpacTpykTypa n-muHGopmaumoHHas 6€30MacHOCTb NpY BHEAPEHUW MALLMHHOIO OBY4YeHMS.

e [le B3ATb AaHHble A1 NpoeKTa No-MallMHHOMY 0ByYeHuIo.

o TOYKM KOHTPOJIA NMPU UCMOJIb30BaHNKN MALLUMHHOIO 06y4YeHWs A9 ONTUMU3aLnM paboymnx NpoLEecCcoB.

¢ YnpasneHune ML-npoekTom.

Mpouecc MalinMHHOro 06yquuﬁ.

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

o [laHHble.

o [MpunsHaku.

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-rnybokoe obyyeHue.

JAeHb-2.
ANropuTMbi MalLMHHOIO 06y4YeHUsA: MeTOAbI UfIpaKTUYecKasi NPUMEHUMOCTb.

e Y10 Takoe 6MbNMoTeKa MaMHHOIO 06YYEHUS.
e MeToabl U-MOAENN MALUMHHOTO 06y4YeHWs A1 aHanu3a U-MporHo3MpoBaHUs JaHHbIX.
o XapakTepucTuka Moaenen Ansi perpeccuu u-knaccuPukaLmm AaHHbIx.
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e Mogenu knaccudmkaumu-— 3afada NPorHo3MpoBaHUs LieNeBoi KaTeropu (aeneHne 4aHHbIX Ha-fBe u-605ee KaTeropum).
o ANroput™M 06Hapy>XeHUsi aHOManuii-— 3agava noucka HeobblYHbIX TOYEK AaHHbIX.

e Mopaenu perpeccun-— 3aaya NporHO3MpoBaHNA 3HaYeHWU NPU3HaKa, U3MEPEHHOro B-MeTPUYECKOW LIKare.

o Mogenv BpeMeHHbIX PAA0B-— 3afavya aHannaa u-NporHo3MpoBaHNA M3MEHEHUS 3Ha4YeHWI NoKasaTens BO-BPEMEHN.

e MeToabl KnacTepusaunm-— 3agaya o6HapyXeHus CXOACTBA UCCNEefyeMbIX 06 bEKTOB, UX-CErMeHTaLuWu.

MoparoToBKa AaHHbIX ANa aHanu3a. CTaTUCTHKa, ucnosnb3syemas B-MalLMHHOM o6yquvm.

e MopenvpoBaHue. [locTpoeHne n-NpoBepka runoTes.

o Tpe6oBaHWs K-MCXOAHON MHDOPMaLMW.

o KpuTepuu n-aktyasbHOCTb 0T60Pa 3HAa4YMMbIX MPU3HAKOB AN MPOBEAEHNS MALLMHHOIO OBYyYeHMS.
o Tpe6oBaHuWsA K-pe3ynbTarTy.

e OnucaTenbHas cTaTUCTUKA: TpebyeMble 6a30Bble 3HaHUS.

o Tunbl CTaTUCTUYECKNX [aHHbIX.

o Mepbl LileHTpanbHOW TEHAEHLUMN: CpefiHee 3HaYeHne, MeanaHa, Moaa. lNpobnema BbIGPOCOB.

o Mepbl pa3bpoca AaHHbIX: pa3max, CTaH[apTHOe OTKJIOHEHWe, Ancnepcus, KoapduUUeHT BapmaLmu.
o Mepbl hopMmbl.

e PerpeccuoHHbI aHanus: nocnefoBaTe/IbHOCTb LWaroBs, yClI0BUsA NPaBUIbHOCTU MPUMEHEHUS, MPaBuUsia OLLEHKN pe3ynibTaToB.
JAeHb-3.
MeToauKa BbINoJIHEHUS 3afaHuA: pa36op NocnefoBaTeNIbHOCTH AeHCTBUMN.

e Onpegenenvie Npobnembl, 3arpyaka 6UbnnoTeK U-AaHHbIX.

e AHanus AaHHbIX: pacnpefeneHune AaHHbIX MNo-Kaccam, onMcaTefibHble CTaTUCTUKKY, BU3yanusauus.
o [lepBnYHas 06paboTKa AaHHbIX N-0TOOP NPU3HAKOB.

o PasbuBKa BbIOGOPKM HA-TECTOBYHO M-06YYatOLLYHO.

o 06yyeHue Moaenu.

e Bbi6op nyuyLuen Mofenu Ans NporHo3MpoBaHUs AaHHbIX.

e [IporHo3upoBaHue no-nyyilen Mogenu.

e MHTepnpeTauus pesynbTaToB.

MpakTukyMm: «MocTpoeHne MoAeNIn MaLLMHHOTO 06yUYeHUs AN perpeccum.

o [MoLiaroBoe BbINOHEHWE 3afjaHUI Ha-KOMMbIOTEPE Ha-6a3e roToBOro Habopa AaHHbIX C-NOCNeAYHOLLEN OLIEHKOW pesynibTaToB
U-MOArOTOBKOM BbIBOLOB MOJ PYKOBOACTBOM 3KCrepTa.

[eHb4.
MpakTukym: «MocTpoeHne Moaenu MallMHHOTO 06yYeHns Ans KnaccuduKauumy».

o NowwaroBoe BbIMONHEHWNE 3afaHNI Ha-KOMMbIOTEPe Ha-6a3e roToBOro Habopa AaHHbIX C-NOCNEAYIOLLEN OLLEHKOWN pesynbTaToB
N-NOAroTOBKOW BbIBOAOB NMOA PYKOBOACTBOM 3KCMepTa B-aHanM3e faHHbIX B-MporpaMmMHoii cpege Python.

[lpenogaBaTenu

HEPALOBCKAfA lIOnua BnagumupoBHa

K.3.H., oueHT Kadeapbl CTaTUCTUKM U 3KOHOMeTpukM CI6Ir3Y, aBTop psifa y4e6HUKOB MO CTAaTUCTUKE U SKOHOMETpUKe. YneH
MpaeneHus Poccuiickoit accoumaumm ctatuctukos (PAC), MpeacepaTenb pervoHanbHoro otaeneHns PAC no CaHkT-MNeTep6ypry.
3KcnepT B 061acTM aHanM3a faHHbIX.

3APAHOBCKAA AHHa BacunbeBHa

K.3.H., foueHT Kadeapbl MNpuknagHo MaTeMaTUKN M-9KOHOMUKO-MaTeMaTUYeckux metooB Creray, aBTop yuebHbIx Nocobumit
No-CUCTEMHOMY aHanu3y U-sKOHOMUKO-MaTeMaTUYECKMM MeToAaMm, NpenogaBaTtesib NPorpamMm NoBbiLeHNs KBanmbuKaLlmm
no-MaLuMHHOMy o6yyeHuto B-CM6IMY, akcnepT B-0651acTv MOCTPOEHUSI MOZesiel MaLLMHHOIO 06yYeHusl.
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