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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.

Data npoeegenusn: 7 - 10 oktA6ps 2024 ¢ 10:00 go 17:30

ApTtukyn: ClN11439

Bup, 06yuenus: Kypc noBbilleHus KBanudukaumm

dopmart obyyeHus: [1HeBHOM

Cpok obyyeHus: 4 fHs

MpoponxutenbHocTb 06yyYeHus: 32uyaca

Mecto npoeepeHus: r. CaHkT-lNeTepbypr, yn. NeTtponaenoBckas, 4. 4, nutep A. CtaHuns meTpo «[leTporpagckas».
CtoumocTb yuacTus: 46 800 py6.

[ins yyacTHUKOB NpefycMOTPeHo: MeToanuyeckunii MaTepumarn, Kode-naysbl.

J[I0KyMeHT no oKOH4YaHuU o6yyeHus: o nToram obyyeHus cnyliaTenu, yCnewHo npoLleaLine UTOroByo aTTecTaluto No NporpaMme
06y4eHus, MoJlyyatoT Y 4OCTOBEPEHME O NOBbILWEHUU KBanudukaumm B o6bemMe 32 4yacos (B COOTBETCTBUM C NIULIEH3UEN Ha NpaBo
BefleHVsi o6pa3oBaTesibHON AesTeNbHOCTH, BblAaHHOM [enapTaMeHTOM 06pa3oBaHusi U Hayku ropoga MockBbl).

Ina Koro npegHasHayeH

MeHeaXepoB, MapKeTOIOroB, 9KOHOMUCTOB, aHaJIMTUKOB, COLIMOJIONOB, TIOFUCTOB, UHXEHEPOB U APYruX CNeLmanucToB, KOTopbiM
NPUXOAUTCS CTaNKMBATLCA C NPO6IeMOi aHaM3a U MPOrHO3MPOBaHMWS flaHHbIX U Y KOTOPbIX €CTb NOTPEGHOCTb B MPUOGPETEHNMN HaBbIKa
pa6oTbl C MOAENAMU MALLUMHHOTO 06yYeHHs.

Lienb o6y4yeHus

Hay‘WITbCH oueHnBaTb BO3MOXXHOCTU NPpUMEHEeHUA Mopenen MallnHHOro 06yHeHMF| B TeKyu.|,e17| AEeATENbHOCTU ANA aHan3a n
NMPOrHo3npoBaHA AaHHbIX.

Oco6eHHOCTH NporpaMmmbil

3aHATUA npoxogAT YaCTUYHO B-KOMIMbKOTEPHOM Knacce B-CbOpMaTe WHTEHCUBHbIX TDEHUHIOB.

PesynbTaT 06y4YeHus
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B pe3ynbTaTe 06yyYeHUs cnyliaTenu:

e [MonyyaT npeacTaBfieHWe 06 UCKYCCTBEHHOM UHTENNEKTE, PAa3HOBUAHOCTAX MOAENeN MaLlMHHOIO 06y4YeHus], yCNoBUaAX
NPUMEHEeHUs], BOSMOXXHOCTSIX U yrpo3ax.-

e Y3HaloT: Kakue ycrnoBusi HE06X0AMMO 06ecnednTb, YTO6bl BHEAPUTH MPOEKT MO MalUMHHOMY 06yYeHUto B 6U3HEC-NpoLecchl
KOMMaHuu.

e OCBOAT OCOBGEHHOCTYM 3TaMNoOB NpoLecca MaLMHHOIO 06y4YeHus.

e Y3HalOT KaK NMPUMEHSITb Ha NMPaKTUKE airopUTMbl MaLUMHHOIO 06yYeHus.

e Y3HatoT Kak NOAroTOBUTL AaHHble A1 aHann3a, Kakue CTaTUCTUYeCKUe NpueMbl HEO6X0AUMO 3HaTb U YMETb MPUMEHSITb U
MHTEPNPeTMpOBaTh.

e OCBOSIT METOZMKY BbINOSHEHUSI MOCNEA0BATENIbHOCTY JEeACTBUI MPU MOCTPOEHUM MOLENU MALLUMHHOTO 06YyYeHUS.

e O3HaKoMATCA Ha npakTuKe ¢ NOCTpoeHnemM Mmoaesin MalMHHOIro 06yquvm AnA perpeccun.

o O3HaAKOMSATCS Ha NPaKTUKE C MOCTPOEHWEM MOLENWN MALLUMHHOIO 0BYyYeHUs AN1A Knaccudukaumu.

e lonyyaT NnpepcTaBneHne — kak GopMynIMpoBaTh 3aady NporpaMMUCTY, YTO KOHTPOSIMPOBATL MPY ee BbINOHEHUH, YTOBbI
noJsly4nTb afileKBaTHbIN pesynbTar.

9TO MeponpuaTMe MOXHO 3aKa3aTb B KOpnopaTuBHOM opmaTe (06y4eHne COTPYAHUKOB OfHOM KOMMNaHuu).

[TlporpamMma oby4yeHus

AeHb-1.
WcKycCTBEHHbI MHTENNEKT U-MalluMHHOoe 06yyeHue: 6a30Bbie MOHATUSA U-XapaKTepUCTUKa.

e PasHOBUAHOCTM MaLLMHHOIO 06YYeHUs. YCNIOBUS MPUMEHEHUS.

e 06nacTvt NPUMEHEHNS pasHbIX BUAOB MaLUMHHOMO 06YYEHUS.

. I'Ipemmyu_LeCTBa N-He[OoCTaTKN pa3HbiX BUAOB MaLUUHHOIO 06yquvm.

e KTO U-ANIsl YEro MOXeT UCMONb30BaTh B-paboTe MOAENIM MALUMHHOMO 06YYeHUsI.

e BO3MOXHOCTU A/1s1 He-NporpaMMUCTa UCMNOJIb30BaTb MOAENN MALUMHHOIO 06y4YeHus B-paboTe.

e XapakTepucTuka nporpaMmMHbIx cpeg: Python, HeilpoceTun B-cpefe-R, yaT-60ToB ChatGPT, YandexGPT u-aHanoros. [JOCTOMHCTBA,
HeoCTaTKW, MEPCMNEKTUBbI UCMOSb30BaHNs U-OrpaHUYeHus.

e Yrpo3bl OT-IPUMEHEHUSI MOJefleit Ha-6a3e UCKYCCTBEHHOIO MHTENEKTA: PUCKMW LeWCTBUIA 3110YMbILLIIEHHUKOB, NPO6eMbI, CBA3aHHbIe
C-HENoCpeACTBEHHbIM NPUMeEHeHWeM nporpamm. OueHKa NocneacTBUi.

Ycnoeus ansa BHepeHUs NpoeKTa no-MawmHHoMy o6yyeHuto (ML-npoekT).

o OueHKa frana3oHa BO3MOXHOCTeW Ansi npuMeHeHus. OrpaHuyeHus.

e [lepeyeHb yCcnoBmit, CO6MOAEHME KOTOPbIX HEO6XOAUMO A/151 MOCTPOEHUsI paboTOCNOCO6HON MOLEIN MALLMHHOIO 06YYEeHUsI.

o Tpe6oBaHUS K-KOMMETEHLMSIM CNEeLUanmncToB, HEO6X0AUMbIX ANS UCNONIb30BaHUS MoZieNei MalMHHOIO 06yYeHus1 B-TeKyLL e
[esATeNIbHOCTH.

e NHbpacTpykTypa n-uHbopMaLmoHHas 6e30nacHOCTb NpU BHeAPEHUN MALLMHHOMO O6YYeHHUS.

e [Ae B35ATb faHHble 4151 MPOeKTa No-MaLMHHOMY 06yYeHuHo.

e TOYKM KOHTPOISA MPU UCMOJIb30BAHUM MALLMHHOTO 06yYeHUs Ansi ONTUMMU3aLny paboumnx NpoLeccoB.

¢ YnpaBneHue ML-NpoeKToMm.

Mpouecc MalMHHOIo 06yyeHus.

e Kak yCTpoeHO MaLUMHHOE 0byYeHue.
e 3ajayn MaLIMHHOIO 06y4eHus.

e [laHHble.

o [pusHaku.

o ANropuTMmbl.

e Byabl MalLMHHOIO 06yYeHUs:

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

o O6yueHue c-nogkpenneHueM (reinforcement learning).

o AHcam6nu.

o HeiipoceTn u-rny6okoe o6yyeHme.

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.
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[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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