MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepaunu
OI'BOY BO «MHrymckmii rocyiapcTBeHHbIH YHHBEPCUTET»
Pdusuko-MaTeMaTH4eCKHil pakyabTeT
Kadeapa «MupopManmoHHbIe CHCTEMbI M TEXHOJIOTUM»

AHHOTANUA

padoueii nporpaMMbl y4eOHOM TUCHMILUIHHBI (MO1YJIAA)

CucreMbl HCKYCCTBEHHOI'0 MHTEJLTIEKTA

Hanpasienue noarorosku 6axkajgaspuara 44.03.05 Ilexarornyeckoe od0pazoBaHue
(c aByMS IPOHIIIMHU TIOATOTOBKH )
npoduib "Memoouxa dowkonvroz2o oopazoseanus”, ""Memooduka HauanvHozo obpazosanus’

1. 1. Ilesin OCBOECHHSA AW CIUILINHBI

Llenbro n3ydeHus AUCHUIUTMHBI «CUCTEMBI HCKYCCTBEHHOTO MHTEIJICKTa) SBIISCTCS
(dbopMHpOBaHNE KOMIIETEHIIMY B O0JIACTH TPUMEHEHHS MHTEIUIEKTYaJIbHBIX HH()OPMAITHOHHBIX
CHCTEM JIS pelIeHuUs MPO(PECCHOHAIBHBIX 331a4.
3aja4uu JUCUUIUIMHBIL
— 03HaKOMHTh C COBPEMEHHBIMH 00JIaCTSIMU UCCIIEOBAHHS 110 HCKYCCTBEHHOMY WHTEJUICKTY
U chepaMu IPUITOKEHHS IKCTIEPTHBIX CHCTEM;
— TIO3HAKOMHUTh C KOHUIEMNIHSMH, COCTABJISIONIMMH OCHOBY COBPEMEHHBIX CHCTEM
UCKYCCTBEHHOT'O MHTEJIICKTA;
— UBJOXKHUTH TEXHWYECKHE IIOCTAaHOBKH OCHOBHBIX 3ajad, peIIaeMbIX CHCTEMaMHU
MCKYCCTBEHHOTO MHTEIICKTA,
— MO3HAKOMHUTh C OCOOCHHOCTSMH IPAKTHYECKOTO HCIIOJIb30BAHUSI WHTEIUICKTYaIbHBIX
MH(POPMAIIMOHHBIX CHCTEM B 00J1aCTH MHPOPMALIMOHHOM O€30MaCHOCTH.

2. 2. Mecto nucunnyimibl B crpykrype OIIOII 6akanaBpuara
]_II/IKJI, K KOTOPOMY OTHOCHUTCA JUCHUIIIIMHA:
«CHCTEeMbI HCKYCCTBEHHOTO MHTEIUICKTa)

3. PeSy.]'II)TaTbI OCBOCHHUA NUCIHHUITJINHBI (MOlIy.]'[ﬂ) «Cucrembl HCKYCCTBCHHOI'O HHTCJIJICKTA»

Kox HanmenoBanue Kon, HauMeHOBaHUE HHAMKATOPA JOCTUKEHHUS

npogeccnona npogeccnoHaNbHOM npogeccuoHANbHON KOMIIEeTeHIIUH

JILHOM KOMIIETEHIM U

KOMIIETEHIIM U
Crioco0€eH HCII0JIb30BaTh K- 13.1. [Touumaer 3naTh: MeTobl pa3paboTKu
3HAHUEC OCHOBHBIX METOZ0B MPUHIMIIBI HOCTPOCHUS U OpUTHHAJIBHBIX aJITOPUTMOB U

MK-13 HCKYCCTBEHHOI'O OCHOBHBIE METOJIBI CUCTEM MIPOTrpaMMHBIX pELIEHUH C

HWHTCJIJICKTA B MCKYCCTBCHHOI'O MHTCJJICKTA U HCII0JIb30BAHUEM COBPEMECHHBIX
IOCIIe YOI NPUMEHACT UX JIs pEeIICHUs TEXHOJIOTHH
npodecCcHOHATbHOH 33184 IPOQeCCHOHATBHOM
JIeITeIbHOCTH B KQ4eCTBE JIEATENBHOCTH;
HAy4YHBIX COTPYJHHUKOB,
Npernoaareneii K- 13.2. Uccrnenyet YMeTh: CTaBUThH 3a7a41 U
06pa3oBaTETBHBIX HaIpaBJICHUS IPUMEHEHUS aZanTUPOBaTh METOJIbI U
opraHI/I3auI/II71 BBICILIETO CHUCTEM HUCKYCCTBEHHOI'O AJITOPUTMBI MAITMHHOT'O
00pa3oBaHHus, HHKECHEPOB, UHTCIICKTa 06yuens
TEXHOJIOTOB.
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K- 13. 3. Bribupaer Buaagern: nocTaHOBKOM 3a1a4
KOMIUIEKCH METO/IOB H O a/IaNTaIlUy WU
MHCTPYMEHTAJIBLHBIX CPEICTB COBEPILICHCTBOBAHHUIO METOZOB
HCKYCCTBEHHOT'O MHTEJUIEKTA M aJITOPUTMOB JJIsI pCIICHUS
JUTS PEUICHAS KOMILIEKCa 3a/1a9 [IPEeIMETHOM
po¢ecCHOHANBHBIX 33129 B oOmacTu

3aBHCHMOCTH OT 0COOCHHOCTEH

MIPEeIMETHON OOJIACTH.

4. | CTpyKTypa U cofiepKaHNe TUCIUTLTHHBI

4.1. CTpyKTYypa JTUCUMILIHHBI (MOILYJIs1)

Bun yuednoii pa6éoTsi Bcero IMopsinkoBbIii HOMeP
cemecTpa

OO0mas TpyI0eMKOCTh JIUCITUILIMHBI BCETO (B 3.€.), B 23.e. _

TOM YHCJIE:

Kypcosoii mpoekt (pabora) HE TIPEIyCMOTPEHO

AyIUTOpHBIE 3aHSATHS BCETO 54 54

(B akaz. yacax), B TOM UYHCJIE:

Jlexuun 18 18

[TpakTHueckue 3aHATHsI, CEMUHAPBI 18 18

JlaboparopHsie pabOTHI 18 18

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

qHcie:

KCP

3auer * *

OO0mast TpyI0eMKOCTh TUCITUTLINHBI 72 72

4.2. Conepxanme JTUCHUUIIMHBI

1 «BBeieHUe B HCKYCCTBEHHbIH HHTE/IEKT U OCHOBHbIE METOAbl MAIIIMHHOTO
00yuyeHus1 1Jis1 padoThl ¢ TAOJTHUYHBIMUA JAHHBIMID)

Jlekuun

1.1-1.5 | [OnunoHanbHO: MaTeMaTHYECKUH JTUKOE3 M0 3JeMEHTaM MaTeMaTH4YeCKOi CTaTUCTUKHY,
JMHENHOMN anredppl 1 MaTEMaTUYECKOTO aHaIu3a. |

OcCHOBHBIE 331a4 CUCTEM UCKYCCTBEHHOr0 MHTEIeKkTa. Knaccugukarus,
KJIacTepu3alus, perpeccus. TUIbI MAIIMHHOTO OOYYEHUS: C yUUTEeIeM, 0€3 yuuTes, ¢
YaCTUYHBIM IIPUBJICUEHUEM YUUTENS], 00yUE€HUE C OJKPETIICHUEM.

Knaccudukanus Ha npumepe anropur™a K-ommwkaiimmx coceneit (KNN) [OmniuoHanbHO:
BeicTpblit monck Ommkaiimux cocenei.]. MeTpuKH OLEHKH KJIacCU(UKaLKU: TOJTHOTA,
touHocth, FI, ROC, AUC. Banunanuonnas u TectoBast BeiOopka. Kpocc-panumarusi.
Pabota ¢ kaTeropuagbHbIMU PU3HAKAMH.

Perpeccus. Merpuku onienku perpeccun: MSE, MAE, R2 - koadurment
nerepMmuHainuu. JInneitHas perpeccusi, noJuHOMHUaNbHas perpeccus. [lepeoOyuenue u
peryssipusanusi, rpedueBast perpeccusi, LASSO, ElasticNet.

Jlunelinble Moaenu i kinaccudukanuu. [lepuenTpoH, JorucTuyeckas perpeccus,
MOJTHOCBSI3HBbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaIuEHTHBIN CITyCK U 00paTHOE
pacrpocTpaHeHue rpajneHTa. Peryispusaiys IJMHEeHHBIX MoJesIel K1acCu(pUKAILIMHH.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHast KJacTePH3aIIHs.
MeTpuKH OLIEHKH KIIACTEPU3ALINH.

ANTOpUTMBI, OCHOBaHHbIE HA TPUMEHEHHUH pellaloluX AepeBbeB. Kpurepuu pazaenenus
y3J1a: ”HPOPMALIMOHHBIM BBIMTPHILI, KpuTepuit JkuHu. AHCaMOIH peraronmx
JIEPEBbEB: CIy4alHBIN JieC, IpaJUeHTHBINA OYCTHUHT.

Metox onopHbIx BeKTopoB. [Ipsimas u oOpatHas 3ai1a4a. OnpeaeneHue onopHbIX
BEKTOPOB. S IEpHBIN TPIOK.
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HawuBHbIii GatiecoBckuii KiaccubukaTop. MeTo bl OLIEHKHU pacTpeeIeHIs TPU3HAKOB.
EM-ajroput™ Ha npuMepe CMECHU rayCCHaH.
Mertoabl Ge3rpaueHTHON ONTHMHU3ALKKI: CaydaiHbIi mouck, hillclimb, omxwr,
TEHETUYECKHUIN aJITOPUTM.
JlabopaTopHbie padoThl
JIP1.1 | Metoas! paboTsl ¢ Tabaumamu B Python. Arperamus u Buzyanu3anus
naHHbIX. [IpoBeieHre nepBUYHOrO aHaIn3a JaHHBIX.
JIP1.2 | cnonb30BaHME M CpaBHEHHUE anropuTMOB Kiaccupukanuu: kNN,
pelarolue 1epeBbesi 1 X aHCaMOJIH, IOTUCTHYECKAsl PErpecCHsl.
JIP1.3 | Ucnonb3oBaHue U OIIEHKA AITOPUTMOB perpeccuu. [1og0op onTuMambHBIX
MapaMeTPOB PErPECCHU
JIP1.4 | OnTuMH3alMOHHbIE 33auu 1 UX pemeHus. [lonbop runepmnapaMeTpoB anropurMma c
MOMOUIbIO0 METOJIOB ONTUMH3AIUH.
IIpakTuka
IT1P1.1 | IlporpaMMHO-aIrOpUTMUYECKOE OCBOCHUE MaTepuaia
CamocrosiTeibHas pabora
CP1.1 | IIpopaboTka yueOHOTO MaTepHraia JEeKIIil
CP1.2 | IloaroroBka K 1a00opaTOpHBIM paboTam
CP1.3 | IloaroroBka K pyoeKHOMY KOHTPOJIIO
CP1.4 | [Ipyrue BUJIbI CAMOCTOATEILHOM PabOTHhI
2 Jlekuun
2.1- | Heiiponnsie cetn. @yHKIUHU OMMOKN HEUPOHHBIX CETEH U 00YYEHHE C
2.3 | momouIpi0 00paTHOTO pacrpocTpaHeHus rpagueHTa. [lonsTre 63Tua U SMOXH.
Pabora ¢ n300paskeHUsIMU C TIOMOIIBIO HEHPOHHBIX ceTeld. CBEpTOUHBIC HEUPOHHBIC
ceru. Onepanuu cBepTok, max-pooling. ITomyssipHbie apXUTEKTYPhI CBEPTOYHBIX
HeliponHsix cereii: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepnoe ooydenue.
O06paboTtka TekcToB. PaboTa ¢ ecTECTBEHHBIM S3bIKOM C IIOMOIIBIO HEHPOHHBIX CETEH.
BekropHble npeacraBienus s tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie neiiponnsie cetn, LSTM, GRU.
Tpancopmepst, BERT, GPT.
JlabopaTopubie padoThl
JIP2.1 | Knaccudukanus uzobpaxeHuit u tpancepnoe oOydeHue.
JIP2.2 | Pabora ¢ TeKCTaMU ¥ UX BEKTOPHBIMU MIPEJCTABICHUSIMHU TEKCTOB.
IIpakTuka
IIP | IIporpaMMHO-aarOpUTMHUYECKOE OCBOCHUE MaTepHalIa
2.1
CamocrosiTeibHas paGora
CP2.1 | [IpopaboTka yueOHOTO MaTepHraia JEeKIHit
CP2.2 | IloaroToBka K JlabopaTOpHBIM paboTam
CP2.3 | IloaroroBka K py0eXHOMY KOHTPOJIIO
CP2.4 | [Ipyrue BUJIbI CAaMOCTOSITEIHHON PabOTHI
«O0y4eHue ¢ MoAKPEIIEHUEM
3 Jlekuun
3.1- | IlonsTHs areHTa, Cpebl, COCTOSHHUS, IeHCTBUI 1 Harpaapl. OyHKIHS
3.2 neHHoctu cocrosiHus (Valuefunction) n ¢pynkus kadectna aeiictsus (Qfuntion).
OnTumu3anus CTpaTeruy ¢ MOMOIIbIO MAKCUMHU3AUU (PYHKIIMHM IEHHOCTH U Ka4eCTBa.
Q-o0yueHwme.
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I'ny6okoe obyduenue ¢ moakpermicareM. Deep Q-Networks, Actor-critic.
Hns yposust skcneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHblie padoThI

JIP3.1 | [Ipumenenne Q-Networks aisi permeHust mpocThIX OKPYKEHUH.

IIpakTuka

P | IlporpaMMHO-aArOpUTMUYECKOE OCBOCHUE MaTeprUaia
3.1

CamocrosiTesbHasi padoTa

CP3.1 | IIpopaboTka yueOHOTO MaTepuana JICKIHiA

CP3.2 | [TogroroBka K 1ab0paTopHBIM paboTam

CP3.3 | [ToaroroBka Kk pyoe>XHOMY KOHTPOJIIO

CP3.4 | [Ipyrue BUIbI CAMOCTOSTEIBHON pabOTHI

O0pa3oBaTe/ibHbIe TEXHOJIOTMH

B mpomecce mpenogaBanuss Mopaynsi HCHONB3YIOTCS CICAYIOIIME METO/BI, CPEACTBA U
OOHOBJIIEMOE NP HEOOXOAUMOCTH IPOTrpaMMHOE obecrieueHre HHHOPMAIIMOHHBIX TEXHOIOTHI:
— e-mail npenogaBarens;
—  DJIEKTPOHHBIE YYeOHO-METOIUYECKHE MaTepuaibl IS OO0ECICUCHHsS CaMOCTOATEIbHOM
paboTHI CTYIEHTOB;
— CHHCOK CalToB B ceTH «MHTepHET» Ui MOUCKA HAYYHO-TEXHHYECKOW HHGPOPMAIUH IO
pasaciiaM IUCHUIIIINHBI,
—  MaKeThl MPUKJIAJHBIX IPOrpamMM, Harpumep, pytorch.

Hcnoab3yembie pecypcbl HHGOPMALMOHHO-TEJIeKOMMYHMKAIMOHHOM ceTH «Internet»;
HH(OPMALMOHHBIE TEXHOJIOIMH, IPOrPAMMHBIE CpPeAcTBA H HHGOPMAIIIOHHO-CIIPABOYHbIE CHCTEMBI

IIpuMepHBIii IEpEUEHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX TP OCBOCHUH MOIYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammuHOE 00ydenue ot «Bioinformaticlnstitutex
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanus MamunHHOe 00y4YeHHe U aHAJIW3 JJaHHBIX 0T «MOCKOBCKUN (PU3UKO-
texHuueckuii mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copesHoBanuii mo DataScience( https://www.kaggle.com )
JloCTyI BO3MOXKEH C JIF0O0r0 KOMITBIOTEPa, BKIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHrT'Y

IIporpammHoe obecnieyenue

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
CnopaBouHo-nipaBoBas cucteMa “I'apant”

®opMBI TEKYIIEr0 KOHTPOJIS

Kosu1okBrHyMBI, TECTHI, J1A0OPaTOpHBIC PadOTHI 10 pa3fesiaM JUCIUILUINHBI

®opMa IPOMEKYTOYHOT0 KOHTPOJIS

3auer

Pa3paborumuk: Kadenpsl « »,
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