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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.

[arta npoBegenus: OTKpbiTas gata

Bup 06yuyeHus: Kypc noBbilweHust KBanuukaumm

®dopmart obyueHus: [1HeBHOW

Cpok obyueHus: 4 gHs

MpopomkuTenbHocTb obyyeHus: 324aca

MecTo npoBegeHus: r. CaHkT-TleTep6ypr, yn. MeTponaesnoBckas, a. 4, nutep A. CTaHuma MeTpo «leTporpaackas».
JAnsa yyacTHUKOB npegycMoTpeHo: MeToanyeckuin matepuan, kode-naysbl.

[IOKYMEHT no oKOHYaHuM 06yyeHuns: o nToram obydyeHus cnyliaTenu, yCnewHo npoLeaLine UTOroByo aTTeCTaLuIo No NporpaMme
06y4eHus, MolyyatoT Y 4,0CTOBEpEHME O NOBbIWEHUN KBanudukaummn B o6bemMe 32 4acos (B COOTBETCTBUM C NIULIEH3UEN Ha NpaBo
BefeHVs 06pa3oBaTesibHON AeATeNbHOCTH, BblAaHHOM [enapTaMeHToM 06pa3oBaHus U Hayku ropoaa Mocksbl).

Ina Koro npegHasHayeH

MeHeaxepoB, MapKeTo10roB, 3KOHOMUCTOB, aHaNIUTUKOB, COLMOJSIOrOB, JIOTCTOB, UHXXEHEPOB U Apyrux cneynanmncToB, KOTOpbIM
NpuXoanTCAa CTanlkKuBaTbCA C npoénemoﬁ aHanusa U NpPorHo3npoBaHUA AaHHbIX 'Y KOTOPbIX €CTb I'IOTpe6HOCTb B I'IpI/IO6peTeHVIVI HaBblKa
pa6OTbI C MogenamMun MaluMHHOro o6yquvm.

Lienb oby4yeHus

HaquITbCﬂ oLleHnBaTb BO3MOXXHOCTU NMPUMEHEHNA Mofenein MallnHHOro 06y'~{eHVIF| B TeKyu.|,e17| AEeATEeSIbHOCTU ANA aHannsa un
NMPOrHo3npoBaHmA AaHHbIX.

OCco6eHHOCTM NporpaMmmbil

3aHATuA npoxogAT 4HaCTUYHO B-KOMIMbKOTEPHOM Knacce B-dJOpMaTe WHTEHCUBHbIX TDEHUHIOB.

PesynbTaT 06y4YeHus

B pe3ynbTaTe 06yueHus cnyliaTenu:

. ﬂonyan npeacraesneHune 06 NCKYCCTBEHHOM UHTENINIEKTE, Pa3HOBUAHOCTAX Mozenen MalmHHOro o6yquvm, ycnoBuax
NPUMEHEeHNsA, BOBMOXXHOCTAX U yrpo3ax.-
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e Y3HaloT: KaKkue ycrnoBusi HE0O6X0AMMO 06eCneynTb, YTOObI BHEAPUTH NPOEKT NO MAaLUMHHOMY 0BYYEHUIO B BU3HEC-IPOLECChI
KOMMaHuu.

o OCBOSIT 0CO6EHHOCTH 3TaNoOB MpoLecca MalUMHHOFO 06YYeHUs.

e Y3HalOT Kak NPUMEHSTb Ha NPaKTUKe anropuTMbl MaLMHHOIO O6YYeHMs.

e Y3HalOT KakK NOAroTOBUTb AaHHble /151 aHann3a, Kakme CTaTUCTMYECKME NPUeMbl HEOGXOLMMO 3HaTb U YMETb NMPUMEHSATb U
MHTEpPNpeTMpoBaTh.

e OCBOSIT METOAMKY BbIMOJIHEHUSA NOCNEA0BAaTENbHOCTU AEACTBUIA NPU MOCTPOEHUM MOAENIN MALLMHHOIO 06YYEHHUS.

o O3HaAKOMSTCS Ha NPaKTUKE C NMOCTPOEHNEM MOLENN MALLMHHOIO O6YYEHUs 4151 Perpeccuu.

o O3HaKOMATCA Ha NPaKTUKE C MOCTPOEHWEM MOLENN MALLUMHHOTO 06yYeHUs ANA Knaccuukaumu.

e [NonyyaT NpeacTaBneHne — kak GopMynnpoBaTh 3agady NPOrpaMMUCTY, YTO KOHTPOIMPOBATb NpY ee BbIMOMHEHNW, YTOBbI
MoslyunTb afleKBaTHbI pesynbTar.

3TO MeponpuATMe MOXHO 3aKasaTb B KOpNopaTMBHOM topmaTe (06yyeHne COTPYAHUKOB OAHOM KOMMNaHuu).

[TporpamMmma oby4yeHus

AeHb-1.
UcKyccTBeHHbIV UHTENNEKT U-MaLLMHHOe obyyeHue: 6a30Bble MOHATUS U-XapaKTepUCTHKaA.

Pa3HOBMAHOCTM MALUMHHOIO 06YYeHus. YCNOBUS MPUMEHEHUS.

06nacTv NPUMEHEHNA PasHbIX BUAOB MaLUMHHOMO O6yYeHuUs.

o [penMyLLecTBa N-He[OCTaTKMN Pa3HbiX BUAOB MALUMHHOIO 06YYeHusl.

KTO 1-Ansi Yero MOXKeT UCMOSIb30BaTh B-paboTe MoAe v MaLMHHOIO 06yYeHust.

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

XapakTepucTvka nporpaMmHbix cpef: Python, HelipoceTu B-cpefie-R, yat-60ToB ChatGPT, YandexGPT u-aHanoros. [JoCTOMHCTBA,
HeJoCTaTKK, NepcrneKTUBbI UCMOSIb30BaHWUS N-OrpaHNYeHms.

Yrpo3bl OT-TpUMEHEHNA MoJenen Ha-6a3e NCKYCCTBEHHOMO UHTENIEKTa: PUCKU AEeACTBUIA 3/T0YMbILWIEHHUKOB, MPO6J1IeMbI, CBA3aHHbIE
C-HenocpeAcTBEHHbIM NPUMeHeHMeM nporpaMmM. OLeHKa NocneacTBUA.

Ycnoeus ana BHeApeHUsl NpoeKTa No-MaluMHHOMY o6yyeHuio (ML-npoekT).

o OueHKa aranasoHa BO3MOXHOCTeN Afsi IpUMeHeHns. OrpaHuyeHust.

o [lepeyeHb ycnoBui, CObMOLEHNE KOTOPbIX HEO6XOANMO AR MOCTPOEHWUst PabOTOCNOCOBHON MOAENN MALLMHHOIO 06YYEHUS.

e Tpe60oBaHUS K-KOMMETEHLUSIM CNEeLUanncToB, HEO6X0ANMbIX AN UCNONIb30BaHUS MoJeNieil MaLMHHOIO 06y4YeHus B-TeKyLLen
neATesibHOCTU.

e MHbpacTpykTypa n-uHbopmaLmoHHas 6e30nacHOCTb NpU BHEAPEHUN MALLMHHOIO 06yYeHHUs.

e ['Ae B3ATb faHHble 4151 MPOeKTa No-MaLlIMHHOMY 06YYeHWHO.

e TOYKM KOHTPOA NPpU UCNos1b30BaHNN MaLlLUHHOIO o6yquvm Ana ontuMmnsaumu pa6ow|x npoueccos.

e YnpasneHue ML-NpoeKToMm.

Mpouecc MalMHHOrO 06yyeHus.

e Kak ycTpoeHO MaLUMHHOE 0byyeHue.
e 3ajaym MaLLIMHHOIO 06yYeHus.

e [laHHble.

o [lpusHaku.

o ANropuTMBbl.

e Byabl MalWMHHOIO 06y4eHus:

o Knaccuuyeckoe MallnHHOe 06yyeHne-— obydeHue c-yunTenem (supervised learning) n-o6yyeHune 6e3 yuntens/ camoobydeHve
(unsupervised learning).
o O6yuyeHue c-noakpenneHunem (reinforcement learning).
o AHcam6nu.
o HeiipoceTn u-rny6okoe obyyeHue.
[eHb-2.

A.ﬂrOpVITMbI MaLUUHHOro 06y‘-IEHVI$I: MeToAbl nfipakTuyecKkass N(pPUMEHNMOCTb.

e Y70 Takoe 6M6IMOTEKA MALLMHHOIO 06YYeHUsI.
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e MeToabl U-MOAENN MALLUMHHOTO 06y4YeHVs AJ1A aHanusa U-MPOrHo3MpPoBaHUS AaHHbIX.

e XapaKTepucTuKa Mofesei Ans perpeccumn n-knaccubukauum gaHHbix.

o Mogenu knaccudmkaumm-— 3afada NnporHo3npoBaHnUs LieneBoit Kateropum (aeneHne AaHHbIX Ha-ABe u-6osiee KaTeropum).
o ANroput™ o6Hapy)XeHuss aHoMasnuii-—— 3aadva Noncka HeobblYHbIX TOUEK AAHHbIX.

e Mogenu perpeccun-— 3afadya NPoOrHo3NMPOBaHUA 3HAYEHWUI NPU3HaKa, UBMEPEHHOro B-METPUYECKO LLIKane.

o Mogenv BpeMeHHbIX psfoB-— 3afjaya aHanmaa U-nporHo3MpoBaHUs U3MEHEHUsI 3HaUYeHMii MoKasaTensi BO-BPEMEHM.

e MeTogabl KNnacTepusaumu-— 3agada o6Hapy>KeHNUss CXOACTBa UCCIeAyeMbIX 06 bEKTOB, UX-CErMEHTaL M.

MoproroBka AaHHbIX ANns aHanusa. CTaTUCTUKaA, ucnosb3yemas B-MallMHHOM O6y‘-IEHMM.

e MopenvipoBaHue. [MocTpoeHne n-NpoBepka runoTes.

TpeboBaHUs K-UCXOQHOW UHPOPMALIUK.

KpuTepun n-akTyanbHOCTb OTOOPa 3HaYMMbIX NPU3HAKOB 4151 NPOBefeHUsI MalUMHHOIO OBYYeHHUs.
e Tpe6oBaHuWs K-pe3ynbTaTy.

e OnucaTesnibHasi CTaTUCTUKA: TpebyeMble 6a30Bble 3HaHUS.

o TuMbl CTaTUCTUYECKUX AAHHbIX.

Mepbl LieHTpasibHOM TEHAEHUMW: CpeaHee 3HaYeHne, MeaunaHa, Moga. MNpo6nema BbIGPOCOB.

Mepbl pasbpoca faHHbIX: padMax, CTaHAapTHOe OTKIIOHEHWE, Ancnepcusi, KoadhdULMEHT BapuaLmm.
Mepbl hopMbl.

o]

[e]

[}

PerpeccroHHbIVi aHanuns: nocnefoBaTeNbHOCTb LWAros, YC/I0BUS MPaBUIbHOCTY NMPUMEHEHUS, NMpaBusia OLEHKN pesynbTaToB.
AeHb-3.
MeToauKa BbINo/IHeHUs 3afaHuA: pa36op nocnefoBaTesbHOCTH AeWCTBUMN.

o OnpepeneHve Npobnembl, 3arpyska 6ubnnMoTeK N-AaHHbIX.

e AHanus faHHbIX: pacnpefenieHne AaHHbIX Mo-Kflaccam, onvcaTesibHble CTaTUCTUKKY, BU3yanusauusi.
o [epBUYHas 06paboTKa AaHHbIX U-0TGOP NPU3HAKOB.

o PasbuBKa BbIGOPKM HA-TECTOBYHO M-00yYatoLLYHO.

e O6yyeHne Mmogenu.

e Bbi6op nyuyluent Mofenu Ansi NporHo3MpoBaHUs AaHHbIX.

o [1porHosupoBaHue no-nyyilen Mogenu.

e /IHTepnpeTauusi pe3ynbTaTos.

MpakTukyMm: «MocTpoeHne MoAeNIn MalLMHHOTO 06yUYeHUs ANl perpeccum.

o [lowwaroBoe BbIMNOSIHEHWE 3afiaHUii Ha-KOMMbIOTepe Ha-6a3e roToBOro Habopa AaHHbIX C-NOCNeAYOLLEN OLEHKON pe3ynbTaToB
U-NOArOTOBKOI BbIBOAOB MOJ PYKOBOACTBOM 3KCMepTa.

OeHb4.
MpakTukym: «MocTpoeHne Moaeny MalLMHHOIO 06yyeHus ansa Knaccupukauum».

e lNowaroBoe BbiMosiHeHWe 3afaHuit Ha-KOMMblOTepe Ha-6a3e rOTOBOro Habopa AaHHbIX C-NoC/eaytoLLei OLLeHKOW pesybTaToB
U-MOAroTOBKOM BbIBOLIOB MO/, PYKOBOACTBOM 3KCMepTa B-aHanu3e fjlaHHbIX B-TporpaMMHoin cpeae Python.
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[lpenogaBaTenu

HEPAOBCKAA lOnua BnagnmupoBHa

K.3.H., AoueHT Kadeapbl CTaTUCTUKKN U 3KOHOMETpUKK CM6IM3Y, aBTop psifa y4e6HUKOB MO CTaTUCTUKE M SKOHOMETpPUKeE. YneH
MpaBneHust Poccuiickoit accoumaumm ctatuctukos (PAC), Mpeacepatens pervoHansHoro otaeneHust PAC no CaHkT-MNeTep6ypry.
3kcnepT B 061aCTM aHanMsa faHHbIX.

3AIPAHOBCKA{ AHHa BacunbeBHa

K.3.H., joueHT Kadenpbl MpuknagHon MaTeMaTUKK N-9KOHOMUKO-MaTeMaTuyeckmx metogos ClMN6Ir3Y, aBTop yuebHbIx Mocobuit
No-CUCTEMHOMY aHasiM3y U-3KOHOMMUKO-MaTeMaTUYeCcKUM MeToAaMm, npenogaBaTesb NporpamMM NoBblleHUs KBannpukauum
no-MaluMHHOMY o6yyeHuto B-CM6IMY, akcnepT B-0651acTM NOCTPOEHUSI MOZieNiell MaLLMHHOIO 06yYeHust.
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