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AHHOTAIIUA
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o0pa3oBaHue
Ipoduib: «Pu3nyeckKas KyJabTypa»

1. Ilesin ocBOEHHUS TUCITHILITHHBI

Lenbro u3ydeHus: AUCHUILINHBI «CHUCTEMBI HCKYCCTBEHHOT'O MHTEIUICKTa ABJSCTCS POPMUPOBAHUE
KOMITETEHITMH B 00JIACTH MPUMEHEHUS HHTEIJUICKTYAIbHBIX HH()DOPMAIIMOHHBIX CHCTEM JJIsI PEIICHUS
podecCHoHAIbHBIX 33/1ad.

3ajaun JUCLUILIMHEL:

— O3HAaKOMHTH C COBPEMEHHBIMU OOJIACTSIMU HCCIICIOBAHMSA IO HWCKYCCTBEHHOMY HHTEIICKTY W
cepaMu PUIOKEHUS SKCIEPTHBIX CUCTEM;

— INO3HAKOMUTH C KOHIOCHIIHUAMHA, COCTABJIAIOIINMU OCHOBY COBPCMCHHBIX CUCTEM HMCKYCCTBCHHOI'O
MHTEIUICKTA;

— H3JI0KUTHb TCXHUYCCKUC IMOCTAHOBKHN OCHOBHBLIX 3aJa4, pCIIaCMbIX CUCTEMaMU HCKYCCTBCHHOI'O
MHTEIUICKTA;

— TI03HAKOMHUTH C OCOOCHHOCTSAMH TPAKTUYECKOTO HCIIOJIb30BAHUS
MH(GOPMAIIMOHHBIX CHCTEM B 00J1aCTH MHPOPMALIMOHHOM O€30MaCHOCTH.

HHTCJUICKTYAJIbHBIX

Iuk

2. Mecto nucunnyimibl B crpykrype OIIOII 6akanaBpuara
JI, K KOTOPOMY OTHOCHUTCA JUCHUILIIMHA:
«CHCTEeMBI HCKYCCTBEHHOTO MHTEIUICKTa)

3. | Pe3yabTaThl 0CBOCHHS AUCHHITAHBI (MOayJis1) «CHCTEMBI HCKYCCTBEHHOT0 MHTEJLIEKTA

Kon HanmenoBanue Kon, HauMeHOBaHUE HHAMKATOPA JOCTUKEHHUS
npodeccHnoHaIbLHOM npogeccuoHaNbHOMI npogeccHoOHAIBbHON KOMIIETEHIIUH
KOMIIETeHIIUH KOMIIeTeHIIUH

3uarnL. MeToanl

Crioco0€eH UCIIOJIb30BaTh 3HAHUE K- 1.1. [Toaumaer

OCHOBHBIX METO/IOB MPUHIUIIEI TOCTPOECHUS U pa3zpaboTku
nK-1 HUCKYCCTBCHHOT'O UHTCJIJICKTA B OCHOBHBIE€ ME€TObI CUCTEM OpHUI'MHAJIBHBIX
noclieayomen HUCKYCCTBEHHOTO AIITOPUTMOB U
TPOECCHOHANBHOI MHTEJUIEKTA ¥ IPUMEHSET HOPOrPaMMHBIX PEIEHUH
ACATCIIBHOCTU B KAYECTBC UX JJ1 pelIeHus 3a1a4 C UCIIOJIb30BAHUCM
HAYy4YHbIX COTPYAHHUKOB, HpO(l)eCCPIOHaJ‘ILHOfI COBPEMCHHBIX
npenoaaBaTeycu JeATEeIbHOCTH, TEXHOJIOTHU
00pa3oBaTeIbHBIX OpraHU3aLUi
BEICIIET0 0GpasoBaHu, K- 1.2. Hccneayer YMerhb: CTaBUTH 3aJa4d
WHXCHCPOB, TEXHOJIOTOB.
HarnpaBJICHUA " aJanTupoBaTb METOIbI
MNPUMCHCHUSA CUCTEM u AJITOPUTMBbI
HUCKYCCTBCHHOT'O MalIMHHOI'O 06y‘leHI/IH

HHTCIIIICKTA
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K- 1. 3. Bri6upaer Baagers: mocTaHOBKOM
KOMIUIEKCHI METOZIOB U 3aJ1a4 10 aJanTaluy TN
WHCTPYMEHTAJIbHBIX COBEPIICHCTBOBAHUIO
CPEICTB HCKYCCTBEHHOI'O MCTOZIOB M AJITOPUTMOB
UHTEHJICKTA JJIS pCIICHUS JUIA pEIICHUS KOMIIJICKCA
npoQecCHOHANbHbBIX 3a1a4d | 3a1a4 IIPEAMETHOM
B 3aBHCHUMOCTHU OT o0yactu
0Cc0oOEHHOCTEH peAMETHON
obiactu.
4. | CTpyKTypa U cofiepKaHNe TUCIUTLTHHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJIS)
Bun yuednoii paGoTsi Bcero IMopsinkoBbIii HOMeP
ceMecTpa

OO0mmas TpyI0eMKOCTh JIUCITUILIMHBI BCETO (B 3.€.), B 23.e. _

TOM YHCIIE:

Kypcosoii mpoekt (padbora) HE TIPEIYCMOTPEHO

AyIOUTOpHBIE 3aHITHS BCETO 54 54

(B akaj. yacax), B TOM UYHUCJIE:

Jlexmun 18 18

[IpakTHyeckne 3aHATHs, CEMUHAPHI 18 18

JlaboparopHsie paboTHI 18 18

CamocTosTelbHas paboTta Bcero (B akaj. 4acax), B TOM 18 18

YqUCIIe:

KCP

3auer * *

OO0mmas TpyI0eMKOCTh AUCIUTUIAHBI 72 72

4.2. Cogepxanme TUCUUIIMHBI

«BBeneHune B HCKyCCTBeHHBIﬁ HHTECJJVICKT U OCHOBHBIC METOAbI MAIIIMHHOTO Oﬁy‘lel-[l/lﬂ

1
AJ151 padoThl ¢ TAOJTUYHBIMHU JAHHBIMID)
Jleknnn
1.1-15 [OnmuoHanpHO: MaTEMAaTHYECKUM JTUKOE3 10 AJIeMEHTaM MaTEMaTHYECKON CTaTUCTUKH,

JMHENHOMN anredppl 1 MaTEMaTUYECKOT0 aHaIu3a. |

OcCHOBHBIE 331a4 CUCTEM UCKYCCTBEHHOr0 MHTENIeKkTa. Knaccugukarus,
KJacTepusanus, perpeccus. THUIBI MAIIMHHOTO OOYYEHUs: C yUUTesIeM, 0€3 yUUTes, ¢
YaCTUYHBIM MTPUBJICUEHUEM YUUTENS, O0yUEHHUE C MMOAKPETIIICHUEM.

Kraccudukarust Ha mpumepe anroputma K-6mmkaiimux coceneit (KNN) [OnmronanbHo:
BricTphIif mouck O6nmxaimumx cocenei.|. MeTpuku oLeHKH KilacCu(UKalU: OJIHOTA,
tounocth, FI, ROC, AUC. BanuaaiimonHas u TectoBas BeiOopka. Kpocc-Banmumarms.
PaGora ¢ xaTeropuanbHbIMU IPU3HAKAMHU.

Perpeccusi. Merpuku ouenku perpeccun: MSE, MAE, R2 - koa¢dduiiueHT gerepMuHariyy.
Jluneitnas perpeccusi, moJiMHOMHaNIbHas perpeccus. [lepeoOyuenne u perynspusars,
rpebreBast perpeccus, LASSO, ElasticNet.

Jluneitnble Moaenu g knaccupukanuu. [lepuentpoH, JoructTudeckas perpeccus,
MOJHOCBSI3HBIE HEHPOHHBIE CETH, CTOXaCTUYECKUH IPaJJMEHTHBIN CITyCK U 0OpaTHOe
pacnpocTpaHeHHEe rpaiueHTa. Perymsipusaius JMHEHHBIX MOJIEIeH KiIacCu(UKAITUUH.
Knacrepuszauus, k-means, k-means++, DBSCAN, arnomepaTiBHas KJIacTepH3aLusL.
MeTpuKHr OLEHKHU KJIACTEPHU3ALIHH.

ANTopuUTMBI, OCHOBaHHbBIE HA IPUMEHEHUH pEIIAOIUX AepeBbeB. Kpurepuu pazaenenus
y371a: UHQOPMAIIMOHHBIN BRIUTPHILI, KpuTepuil [ kuHu. AHCaMOIU pelaronyx 1epeBbeB:
CIIy4aitHbIH Jiec, TpaJiueHTHBIN OyCTHHT.

Meton onopHbIx BekTopoB. [Ipsimast u oOpaTHast 3axaya. OnpeaeneHue OnopHbIX
BEKTOPOB. Sl IepHBIN TPIOK.
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HausHerii OaiiecoBckuit kinaccudukatop. MeTobl OIICHKH pacIipeieeH s PU3HAKOB.
EM-ajiroput™ Ha npuMepe CMECH rayCCHaH.

MeTozpl 0e3rpaMeHTHON ONTUMH3AIMU: CITydaitHbii mouck, hillclimb, omxkwur,
T€HETUYECKUN aJTOPUTM.

JlaGopaTopHbie padoThI

JIP1.1

Mertoas! paboTsl ¢ Tabauamu B Python. Arperarus u Buzyanu3amnus
JaHHbIX. [IpoBeieHre NEpBUYHOTO aHAIN3A JAHHBIX.

JIP1.2

CIOJIb30BAHUE U CPABHEHUE aIrOpUTMOB Kiaccupukamun: kNN,
pelIaonye 1epeBbes U UX aHCaMOJIN, JJOTUCTUYECKasi pEerPecCHs.

JIP1.3

Hcnonb30BaHue U OLIEHKA alrOpUTMOB perpeccur. [Tonoop onTuManbHbIX
apaMeTPOB PErPECCUU

JIP1.4

OnTuMu3alMoHHbIE 331a4u U ux pemieHus. [logbop rumneprnapamMeTpoB aaropuTma ¢
IIOMOIIBIO METOAOB ONTUMU3ALIMH.

IIpakTuka

11P1.1

IIporpaMMHO-aJITOPUTMHYECKOE OCBOCHUE MaTepHraa

CamocrosiTejibHas padoTa

CP1.1

[TpopaboTka yuyebHOro MaTepuana JeKIui

CP1.2

[ToaroroBka k 1a0OPATOPHBEIM paboTaM

CP1.3

IToaroroBka k pY6e)KHOMy KOHTPOJIIO

CP14

Jpyrue BuJpl caMOCTOSTENBHON pabOThI

Jleknun

2.1-
2.3

Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX CETEl 1 00ydeHHE ¢

HOMOIIBI0 00OPAaTHOIO pacHpocTpaHeHus rpajgueHra. [lonstue 63T4a U 3M0XU.

Paborta ¢ n300paskeHUsIMU C TIOMOIIBIO HEHPOHHBIX ceTeld. CBEpTOYHBIC HEUPOHHBIE CETH.
Onepanuu cBepToK, max-pooling. ITonyssipHble apXUTEKTypbl CBEPTOUHBIX HEHPOHHBIX
cereii: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancdeproe o0ydenue.

O6paboTtka TekcToB. PaboTa ¢ €CTeCTBEHHBIM S3BIKOM C TIOMOIIBIO HEMPOHHBIX CETEH.
BekropHble npeacraBienus s tekcra: word2vec, skipgram,

CBOW, fasttext. PexyppenTtHsie Heliponnsie cet, LSTM, GRU.

Tpancopmepst, BERT, GPT.

Jlaboparopubie padoThl

JIP2.1

Knaccugukarus nzobpaxeHuit 1 TpaHchepHoe oOyueHue.

JIP2.2

Pabota ¢ TekcTaMu U UX BCKTOPHBIMU MPCACTABICHUAMU TCKCTOB.

IIpakTuka

1P
2.1

[TporpaMMHO-aIrOPUTMHYECKOE OCBOCHUE MaTepHaa

CamocrosiTejibHas padoTa

CP2.1

[IpopaboTka yueOHOTO MaTepHraia JEeKIIHi

CP2.2

[ToarotoBka k 1abopaTopHbIM paboTam

CP2.3

IToaroroBka k py6e>1<HOMy KOHTPOJIKO

CP24

Jlpyrue BUJbI CAaMOCTOSITENIbHON PabOTHI

((O6y‘-ICHI/IC C IMOAKPCIIIICHUECM»

Jleknun

3.1-
3.2

ITonsTHA arenTa, Cpelpl, COCTOSIHUSA, AEUCTBUI U Harpaapl. OyHKIHS

neHHoctu cocrosHus (Valuefunction) n ¢pynkus kauectsa nefictus (Qfuntion).
OnTumu3zanus CTpaTeruy ¢ MOMOIIbIO MAKCUMHU3AIUU (YHKIIMIA IEHHOCTH U KayecTBa. Q-
oOydeHwue.
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I'nmy6okoe o0y4uenue ¢ monkperienueM. Deep Q-Networks, Actor-critic.
Jlns yposus skcneptHblii: REINFORCE, A2C, PPO, DDPG.

JlaboparopHbie padoThI

JIP3.1 ITpumenenue Q-Networks 1t pereHust IpoCThIX OKPY)KCHHI.

IpakTnka

mp [IporpaMmMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuasa
3.1

CamocrosiTesbHasi padoTa

CP3.1 | [IpopaboTka yueOHOTrO MaTepuana JIeKIui

CP3.2 | [loxroroBka K 1a00paTOpHBIM paboTam

CP3.3 | [loaroroBka k pyOe:KHOMY KOHTPOITIO

CP3.4 | JIpyrue Buabl CAaMOCTOSITEIILHOM pabOThHI

Oo0pa3oBaTebHbIe TEXHOJIOTUN

B mporecce mnpemnomaBaHus Monyis HCHOJB3YIOTCS  CICHYIONIME METOIBI, CPEICTBa H

OOHOBJIIEMOE NP HEOOXOAUMOCTH POrpaMMHOE oOeciieueHre HHHOPMAIMOHHBIX TEXHOJIOTHI:

— e-mail npenogaBarens;

—  DIJIEKTPOHHBIC y4eOHO-METOJMUYCCKHE MaTepHaibl IS OOECICUCHUs CAaMOCTOSTEIbHOW pabOThI
CTY/ICHTOB;

— CIHCOK caiiToB B cetu «MHTepHET» A1 MOWCKA HAyYHO-TEXHUYECKOW MH(OpPMAILIUMH M0 pa3aeiiam
JUCHUIIINHEIL

—  MaKeThl MPUKJIAJHBIX IPOrpamMM, Harpumep, pytorch.

6. | Mcmoab3yemble pecypchbl HH(POPMAHMOHHO-TEJIEKOMMYHUKAINMOHHO# ceTH «Internet»; nudopmManuoHHbie
TEXHOJIOTHH, IPOrPAMMHbBIE CPEICTBA M HH(OPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

[IpumepHBIii IepeueHb PecypcoB CETH «UHTEPHET», PEKOMEHIYEMBIX TP OCBOSHUU MOJIYJIs
1 Open Machine Learning Course (https://mlcourse.ai)
2. Beenenwue B MammHHOE 00y4eHue ot «Bioinformaticinstitutey
(https://stepik.org/course/4852/promo )
3. Crenmanu3zanyst MammHHOe 00y4eHre M aHAIN3 JaHHBIX 0T «MOCKOBCKUH (PU3UKO-TEXHUIECKUIA
unctutyT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist nposenenus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JloCTyI BO3MOXKEH C JIF0OOr0 KOMITBIOTEPA, BKIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHrT'Y

7. | IlporpaMMHOe oGecrieyeHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

Antuupycuoe I1O Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “I'apant”

8. | ®opMBI TeKylIEro KOHTPOJIS

Ko110KkBHyMBI, TECTHI, J1A0OPaTOpHbIC padOTHI 10 pa3/esiaM JUCIUILUIAHBI

9. | ®opMa NPOMe:KYTOHYHOT0 KOHTPOJIsSI

3auer



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/
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PéspaﬁqunK: ®apruesna 3.C. kadeapol «MUCuT»

MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepaunu
OI'BOY BO «MHrymckmii rocyiapcTBeHHbIH YHHBEPCUTET»




