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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: Cl12907

Bup o6yuenus: Kypc noBblilleHust KBanudukaumm
dopmart obyyeHus: [1HeBHOM

Cpok obyyeHus: 4 fHs

MpoponxutenbHocTb 06yyYeHus: 32uyaca

MecTo npoBegeHus: . CaHkT-[MeTepbypr, JIMroBckuii npocnekT, 266¢1, BusHec LieHTp Mpembep Jura (3 ovepefnb), 4 aTax, Us nudTa
Hanpaso. CTaHLMu MeTpo «MOCKOBCKME BOPOTa», «TE€XHONOMMYECKUIN MHCTUTYT», «O6BOAHBIN KaHan».

CtoumocTb yyactus: 60 000 py6.
[N yyacTHUKOB NnpefycMoTpeHo: MeToandeckuii MaTepuarn, kode-naysbi.

[loKyMeHT no oKoH4YaHuu o6y4eHmns: o nToram obyyeHns cryliaTenu, yCnewHo nNpoLiefLline UTOroByto aTTecTaluto nNo nporpamMmme
06y4eHus, NoslyyatoT Y 4OCTOBEPEHME O MOBbIWEHUN KBanudukaumm B o6bemMe 32 4acos (B COOTBETCTBUM C NIULIEH3UEN Ha NpaBo
BefleHVs1 06pa3oBaTesibHON AesTeNbHOCTH, BbliaHHO [enapTaMeHToM 06pa3oBaHusi U Hayku ropoaa MockBbl).

Ilna koro npegHasHaveH

MeHep,»(epOB, MapKeTo/10ros, 3KOHOMUCTOB, aHaJINTUKOB, COLIMOJI0I0OB, JIOTNCTOB, MHXXEHEPOB U Apyrux cneynanncToB, KOTOpPbIM
npuxoauTca CTaJikKuBaTbCA C I'IpO6J'IEMOVI aHasin3a N NporHo3npoBaHnA AaHHbIX Ny KOTOPbIX €CTb I'IOTpe6HOCTb B np|/|o6peTeva| HaBblKa
pa60TbI C MogenamMun MmallnMHHOro 06yqum;|.

Llenb o6yyeHus

HayLIVITbCﬂ oueHnBaTb BO3MOXXHOCTU NpUMeHeHna Mopjenein MallnHHOro O6y‘-IEHVIF| B TeKyu.|,e|7| AeATEeNIbHOCTU ANnA aHan3a un
NMPOrHo3npoBaHUA AaHHbIX.

PesynbTaT 06y4yeHus

B pe3ynbTaTe 06yuyeHUs cyluaTenu:

. I'Ionyan npeacrtaesneHune 06 NCKYCCTBEHHOM UHTENNEKTE, Pa3HOBUOHOCTAX Mozesnen MalnHHOro O6yquVIF|, ycnoBuax
NPUMEHEeHNA, BOBMOXXHOCTAX U yrpo3ax.-

e Y3HaloT: Kakne ycnoBua Heo6X0AMMO 06ecnednTb, YTobbI BHEAPUTb NPOEKT No MallMHHOMY 06yqumo B 6M3HeC-I‘IpOL|,€CCbI
KOMMaHun.
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e OCBOSIT 0CO6EHHOCTU 3TAMNoB NpoLecca MalwnHHOTO 06YYeHUs.

e Y3HalOT KakK NPUMEHSATb Ha NPaKTUKe aNropuTMbl MaLIMHHOTO 06YYEeHMS.

e Y3HalOT KakK NOAroTOBUTb AaHHble A5 aHanu3a, Kakue CTaTUCTMYeCKre NpueMbl HEO6X0AMMO 3HaTb U YMETb NMPUMEHSATb U
MHTEprnpeTMpoBaTh.

e OCBOSIT METOAMKY BbINOJIHEHUA NOCNEA0BATENbHOCTU AEHCTBUIA NPU NOCTPOEHUIU MOAESTM MALLUMHHOIO 06yYeHHUs.

o O3HAKOMATCA Ha NPaKTUKE C NOCTPOEHMEM MOLENU MALLUMHHOTO 06YyYeHUs A1 PErPECCUN.

o O3HAKOMSATCS Ha NPaKTUKe C NMOCTPOEHNEM MOZENU MALUMHHOIO 06YYeHUs AN Knaccudukaumu.

e [MonyuaT NpeacTaBneHue — kak GopMynnpoBaTh 3agaqy NPOrpaMMUCTY, YTO KOHTPOIMPOBATb NP €€ BbIMOHEHWUM, YTO6bI
MoslyunTb afieKBaTHbIN pesynbTar.

9TO MeponpuaTMe MOXHO 3aKa3aTb B KOpnopaTuBHoM opmaTe (06y4YeHne COTPYAHUKOB OfHOM KOMMaHuK).

OTAenbHble ceEMUHapbl B paMKax Kypca

L] rlpaKTI/IKyMI NpUMEHEHNE MOp,eﬂeIZ MallMHHOIo O6y‘-IeHI/IFI ONA aHann3a gaHHbIX U NPOrHO3npoBaHUA

YyacTve BO3MOXHO OTAENbHO B Ka)XA0M CeMunHape.

[TporpamMmma oby4yeHus

AeHb-1.
WUcKyccTBEeHHbIV UHTENNIEKT U-MAaLLMHHOE obyyeHue: 6a30Bble MOHATUS U-XapaKTepUCTHKa.

e Pa3HOBUAHOCTU MALUMHHOIO O6YyYeHUs. YCNOBUS NMPUMEHEHUS.

e 0651aCTV MPUMEHEHUSA Pa3HbIX BUAOB MALUMHHOMO O6yYeHuUs.

o [penMyLLecTBa N-HeQOCTaTKN Pa3HbiX BUAOB MALUMHHOIO 06YYeHust.

o KTO 1-A4N1e Yero MoXeT UCMob30BaThb B-paboTe MOAENN MALLUUMHHOMO 06YYEHUsI.

e BO3MOXHOCTU 4151 He-porpaMMMUCTa MCMNoJIb30BaTb MOAENN MALUMHHOTO 06yYeHus B-paboTe.

XapakTepuctvka nporpaMmMHbix cpefl: Python, HelipoceTu B-cpefie-R, yat-60ToB ChatGPT, YandexGPT u-aHanoros. [JoCTOMHCTBA,
HefoCTaTKK, NepcrneKTUBbI UCNOJSIb30BaHUA N-OrpaHNYEHNs.

Yrpo3bl OT-TpUMEHEHNA Mo enen Ha-6a3e NCKYCCTBEHHOMO UHTENEKTa: PUCKU AEeACTBUIA 3/10yMbILWIEHHUKOB, MPO6/1IeMbI, CBAA3aHHbIE
C-HernocpeCcTBEHHbIM NpUMeHeHneM nporpamm. OLeHka nocneacTsum.

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

o OueHka AnanasoHa BO3MOXHOCTEN Ans npuMeHeHus. OrpaHuyeHms.

o [lepeyeHb ycnoBui, CObNOLEHNE KOTOPbIX HEO6XOANMO ANA MOCTPOEHWUsI paboTOCNOCOBHON MOAENN MALLMHHOIO 06YYEHUS.

e Tpe6oBaHUS K-KOMMETEHLUSIM CNEeLNannCToB, HEO6X0AUMbIX AN1A UCNONIb30BaHUS MoJeNieil MalMHHOIO 06yYeHUs B-TeKyLLen
heATeNbHOCTW.

o MIHppacTpyKkTypa n-nHPopmaLMoHHas 6e30NacHOCTb NPU BHEAPEHUM MALLMHHOIO O6yYeHMs.

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

o TOYKM KOHTPOJISA MPU UCNOJIb30OBAHUM MALLMHHOIO 06yYeHUs Anst ONTUMMU3aLmnm paboyumnx NpoLeccoB.

e YnpasneHue ML-NpoeKTomMm.

Mpouecc MalIMHHOrO 06yyeHus.

e Kak ycTpoeHO MaLUMHHOE 0by4eHume.
3aaum MaLMHHOIO 06yYeHus.

o [laHHble.

o [lpusHaku.

o ANropuTMmbl.

e Byabl MalLMHHOIO 06y4eHus:

o Knaccuuyeckoe MalluMHHOe 06yyeHne-— o6yyeHune c-yuutenem (supervised learning) n-o6ydenue 6e3 yuntens/ camoobyyeHue
(unsupervised learning).

o O6yuyeHue c-noakpenneHunem (reinforcement learning).

o AHcam6nu.

o HeiipoceTn u-rny6okoe obyyeHue.
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JAeHb-2.
ANropuTMbl MalLMHHOIO 06y4YeHUs: MeTOAbl UfIpaKTUYecKasi NPUMEHUMOCTb.

e Y10 Takoe 6MbNMoTeKa MaMHHOIO 06YYEHUS.

e MeToabl U-MOAENN MALLUMHHOTO 06yYeHUs A1 aHanu3a U-MporHo3MpoBaHUS faHHbIX.

o XapakTepucTuka Moaenen Ansi perpeccuu u-knaccuPukaLmm AaHHbIX.

o Mogzenu knaccudmkaumm-— 3afada NporHo3npoBaHus LieneBoii KaTeropum (aeneHne AaHHbIX Ha-ABe U-6osiee KaTeropum).
o ANroput™M o6HapyXeHVss aHoManuid-—— 3ajiaya Moncka HeobblYHbIX TOUYEK AAHHbIX.

e Mopnenu perpeccun-— 3afaya NporHO3MpoBaHNA 3HAYEHWI NPU3HaKa, U3MEPEHHOro B-MeTPUYECKON LIKare.

e Mopenv BpeMeHHbIX psifioB-— 3ajjaya aHanv3a U-NporHo3MpoBaHUs M3MEHeHUsi 3HaUYeHMii MoKasaTensi BO-BPEMEHW.

e MeTopabl kKnacTepusaLmu-— 3agada o6Hapy>XeHUs1 CXOACTBA UCCNIEfYEMbIX 06 bEKTOB, UX-CErMEHTALMN.

MoaroToBKa AaHHbIX ANA aHanu3a. CTaTUCTUKa, ucnonb3lyemas e-MallMHHOM 06yquvm.

MopenupoBaHue. MNocTpoeHue n-Nnposepka runoTes.

e TpeboBaHMA K-UCXOQHOW UHPOPMALIMK.

o KpuTepum u-akTyasibHOCTb 0T60pa 3HAYMMbIX MPU3HAKOB AN MPOBEAEHUSI MaLUMHHOIO 06yYeHus.
o Tpe6oBaHUA K-pe3ynbTaTy.

e OnucaTesibHasi CTaTUCTMKA: TpebyeMble 6a30Bble 3HAHUS.

o Tunbl CTaTUCTUYECKUX AaHHbIX.

o Mepbl LieHTpaNbHOW TEHAEHLMN: CpefiHEE 3HAYeHWE, MenaHa, Moaa. Npo6nemMa BbIGPOCOB.

Mepbl pa36bpoca faHHbIX: pa3aMax, CTaHAapTHOE OTKIIOHeHWe, ancnepcusi, KoahdULMEHT BapraLmu.
Mepbl hopmbl.

o]

[e]

PerpeccuoHHbI aHanuns: nocnegoBaTeNbHOCTb LIAros, YC/I0BUS NPaBUIbHOCTU NPUMEHEHUS, NpaBusia OLEHKN pesynbTaToB.
JOeHb-3.
MeToauKa BbINOJIHEHUS 3aflaHusA: pa36op NocnefoBaTeNbHOCTU AECTBUIA.

o OnpepeneHune npobembl, 3arpy3ka 6M6IMOTEK U-AaHHbIX.

e AHanus AaHHbIX: pacrnpepeneHne AaHHbIX No-Kiaccam, onvcaTtenbHble CTaTUCTUKK, BU3yanu3aums.
o [epBnYHan 06paboTKa AaHHbIX U-0TGOP NPU3HAKOB.

e Pa3bvBKa BbIGOPKM HA-TECTOBYIO M-06yYatoLLyHO.

o O6yyeHve Mogenm.

e Bbi6op nyyleit Mogenu ASA NPOrHO3MPOBaHUS AaHHbIX.

o [IporHo3upoBaHue No-nyyLuei Mogenu.

e /IHTepripeTauuns pesynbTaTos.

npaKTVIKyMZ «MocTpoeHne Moaenu MallMHHOrO OGy'-IeHMﬂ Ansa perpeccun».

o [NowwaroBoe BbIMONHEHWNE 3afaHNI Ha-KOMIMbIOTEPe Ha-6a3e roToBOro Habopa AaHHbIX C-MOCNEAYIOLLEN OLLEHKOWN pesynbTaToB
W-NOAroTOBKOI BbIBOAOB MOJ, PYyKOBOACTBOM 3KCMepTa.

JAeHb4.
MpakTukym: «MocTpoeHne Moaenu MallMHHOTO 06yYeHns ana KnaccudbuKauumy».

o [lowaroBoe BbINOMHEHWE 3a4aHNM Ha-KOMMblOTEPE Ha-6a3e roToBoro Ha6opa AaHHbIX c—nocnep,yrou.l,eﬁl OLleHKOM pe3ynbrtaTtoB
N-NOAroTOBKOM BbIBOAOB MO, PYKOBOACTBOM 3KCNnepTa B-aHan3e faHHbIX B-I'IpOFpaMMHOVI cpepe Python.

[lpenogaBaTenu

HEPAJOBCKAA lOnua BnagnmupoBHa

K.3.H., AoLeHT Kadeapbl CTaTUCTUKKN U 3KOHOMETPUKK CMNOEIM3Y, aBTop psifa y4e6HUKOB MO CTaTUCTUKE M IKOHOMETpUKeE. YneH
MpaeneHus Poccuiickoit accoumaumm ctatuctukos (PAC), MpeaceaaTenb peroHanbHoro otaeneHuna PAC no CaHkT-MNeTep6ypry.
3kcnepT B 061aCTM aHanMsa faHHbIX.

3AIPAHOBCKA{ AHHa BacunbeBHa

K.3.H., soueHT Kadenpbl MpuknagHon MaTeMaTUKM N-9KOHOMUKO-MaTeMaTuyeckmx metogos ClN6IraY, aBTop yyebHbIXx Mocobuit
No-CUCTEMHOMY aHasIM3y U-3KOHOMMUKO-MaTeMaTUYeCKUM MeToAaM, NpenogaBaTesb NporpamMM NoBbllWeHUs KBannpukauum
no-MaLuMHHOMy o6ydyeHuto B-CM6IMY, akcnepT B-0651acTM NOCTPOEHUSI MOZieNiell MaLLMHHOIO 06YYeHust.
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