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AHHOTANUA

padoueii nporpaMMbl y4eOHOM TUCHMILUIHHBI (MO1YJIAA)

Cucremsl HCKYCCTBEHHOT'0 MHTECJJIEKTA

HanpagJieHue moAroTroBKku 0aKkajaBpuara 40.03.01

1. Ilein OCBOECHHSA AW CIUILINHBI

Lenpro n3ydeHus AUCHUILTUHBI «CHUCTEMBbl HCKYCCTBEHHOT'O MHTEIIJICKTa SBJISCTCS (POPMUPOBAHUE
KOMITETEHITMH B 00JIACTH MPUMEHEHUS HHTEIJUICKTYAITbHBIX HH()DOPMAIIMOHHBIX CHCTEM JJIsI PEIICHUS
podeccHoHaIbHBIX 33/1ad.

3ajaun JUCLUILIMHEL:

— O3HAaKOMHUTHh C COBPEMEHHBIMH OOJIACTSMHU HCCIEOBAHHS 10 MCKYCCTBEHHOMY HHTEIUICKTY W
cepaMu PUIOKEHUS SKCIIEPTHBIX CUCTEM;

— INO3HAKOMUTH C KOHOCHIIHUAMHA, COCTABJIAIOINNMU OCHOBY COBPCMCHHBIX CUCTEM HUCKYCCTBCHHOI'O
MHTEIUICKTA;

— H3JI0KUTb TCXHUYCCKUC IMMOCTAHOBKM OCHOBHBIX 3aJa4, pCIIACMbIX CUCTEMaMU HCKYCCTBCHHOI'O
MHTEIUICKTA;

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

HWHTCJUICKTYAJIbHBIX

2. Mecto aucuuniannsl B crpykrype OIIOII 6akanaBpuara

]_II/IKJ'I, K KOTOPOMY OTHOCHUTCA JUCHHUITIIIMHA:

«CHucTeMbl HCKYCCTBCHHOI'O MHTCJUICKTA»

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

Kon HaunmenoBanue Kon, HaumeHoBaHUe HHAMKATOPA JO0CTUKEHHUS
npodeccHnoHaIbLHOM npogecCHOHAIbLHOM npogeccHoHANBHON KOMIIETEeHIIMA
KOMIeTeHIIHU KOMIIeTeHIINH

Crioco0eH HUCIOJIB30BaTh 3HAHUE IIK- 1.1. [Togumaer 3uarn. MeToanl

OCHOBHBIX METO/IOB MIPHUHIAITEI TIOCTPOSHUS U pa3paboTku
K-1 HCKYCCTBEHHOI'O MHTEIIJIEKTA B OCHOBHBIE METO/IBI CHCTEM | OPHUIMHAJIBLHBIX
nocyeayomen HCKYCCTBEHHOTO AITOPUTMOB U
npodeccHoHanbHOI MHTEIJJIEKTA U [IPUMEHSIET MIPOrpaMMHBIX PEIICHHUH
JIESITEIbHOCTH B Ka4eCTBE UX JUIS pEHICHHUS 33129 C MCIOJIb30BAHUEM
HayYHBIX COTPYIHUKOB, npodeccrnoHaIBEHOM COBPEMEHHBIX
npernojaBaTenei JIESTEIBHOCTH; TEXHOJIOTHH
00pa3oBaTeNbHBIX OpraHU3aLni
BBICIIIETO 00pasoBan, K- 1.2. Hccneayer | YMeThb: CTaBUTH 3ajJa4yu
WH)XEHEPOB, TEXHOJIOTOB.
HaTpaBJICHUSI W alalTHPOBATh METOJbI
MIPUMEHEHUS CHCTEM " ANTOPUTMBI
HCKYCCTBEHHOTO MaIIMHHOTO O0YYeHHUs
UHTEIUIEKTa
Juist Pa3IUUHBIX

MPEIMETHBIX 00JIaCTeH;
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K- 1. 3. Bribupaer Buiagern: mocTaHOBKOMN
KOMIUIEKCBHI METOA0B U 3aJay4 1o aganTtanuu nuin
HWHCTPYMCHTAJIbHBIX COBEPHICHCTBOBAHUIO
CPEICTB UCKYCCTBEHHOTO METO/IOB U &JITOPUTMOB
MHTCIIICKTA AJIS1 pCIICHUS JJI1 pEIICHU KOMITJIEKCa
npodeCCHOHAIBHBIX 3a1a4 | 3a1a4 NPEIMETHOM
B 3aBHCUMOCTHU OT obmacTu
0COOEHHOCTEH TIPEeIMETHON
obmacru.
4. | CTpyKTypa U cofiepKaHNe TUCIUTLTHHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJIS)
Bun yuyeonoii padoTsi Bcero IMopsiakoBbIii HOMEpP
ceMecTpa

OO0miast Tpy10eMKOCTb AUCIUILIMHBL BCETO (B 3.€.), B 23e. _

TOM YHCIIE:

Kypcogoii mpoekT (pabota) HE TIPEAYCMOTPEHO

AyIUTOpPHBIC 3aHSTHS BCETO 54 54

(B akaj. yacax), B TOM 4YHUCIIE:

Jlexuun 18 18

ITpakTryueckne 3aHATHsI, CEMUHAPHI 18 18

JlaGoparopHbie pabOTHI 18 18

CaMocTosiTenbHas paboTa Bcero (B akaj. yacax), B TOM 18 18

YHUCIIe!

KCP

3auer * *

OO6m1as Tpy10€MKOCTh JUCIIUTLIAHBI 72 72

4.2. ConepxaHue TUCHUILIUHBI

«BBenenue B HCKyCCTBeHHLIﬁ HHTEC/IVICEKT U OCHOBHbIC ME€TOAbI MAIIMHHOI' O 06yqemm

1
7151 pa60ThI C TAOJIMYHBIMH TAHHBIMI
Jleknun
1.1-15 [OnmmoHanbHO: MaTeMaTHYECKUN JIUKOE3 IO dJIEMEHTaM MaTeMaTHYeCKOW CTaTUCTHKH,

JUHEWHOU anreOpbl U MaTEMaTHYECKOro aHAIIN3a. |

OCHOBHBIE 3314 CUCTEM MCKYCCTBEHHOTO MHTEIUIeKTa. Kimaccndukanus,
KJacTepusanus, perpeccus. TUIbl MAaIIMHHOTO OOYYEHUs: C YUUTeNIeM, 0€3 yUUTes, C
YaCTUYHBIM MTPHUBIICYCHUEM YUUTEIS, O0YICHHE C MTOJKPETUICHHEM.

Knaccuduxanus na npumepe anropurma K-Ommxaiimmx coceneit (KNN) [OnponansHo:
BbricTphiif mouck O6nmxaimumx cocenei.|. MeTpuku oLeHKH KilacCu(UKalUU: MOJHOTA,
touHocth, FlI, ROC, AUC. BanunanuonHnas u TecroBasi BeiOOpka. Kpocc-panumarusi.
Pabota ¢ xaTeropuasbHBIMU TIPU3HAKAMH.

Perpeccus. Merpuku onienku perpeccun: MSE, MAE, R2 - koo duiineHT nerepMuHaIium.
Jluneitnas perpeccusi, moJiMHOMHaNbHas perpeccus. [lepeoOyuenue u perymnspusars,
rpeoneBas perpeccus, LASSO, ElasticNet.

Jluneitnsle Monenu i kinaccudukanuuu. [lepuentpon, Joructudeckas perpeccus,
MOJHOCBSI3HBbIE HEHPOHHBIE CETH, CTOXaCTUYECKUH IPaJJMEHTHBIN CITyCK U 0OpaTHOe
pactpocTpaHEeHHE rpaiueHTa. Perymspusaius JMHEHHBIX MOJIEIeH KiIacCu(UKAITUUH.
Knacrepuszauus, k-means, k-means++, DBSCAN, ariiomepaTiBHas KJiacTepH3aiusl.
MeTpHku OLEHKH KJIaCTEpU3aLIH.

ANTOpUTMBI, OCHOBaHHBIE HA MPUMEHEHHUHN PEIIAIONINX JIepeBbeB. Kputepuu pasnenenus
y371a: “H()OPMAITMOHHBIN BRIUTPHILI, KpUTepHi JKUHNA. AHCAaMOIH penaonux JepeBbeB:
CJIy4aiiHbIH JIeC, TpaJAMEeHTHBIN OYCTHHT.




MuHICTEPCTBO HAYKH U BbIcIIero oopazoBanus Poccuiickoii @enepanun
PI'bOY BO «MHrymckmii rocyiapcTBeHHbIH YHUBEPCHTET»
PDu3zuko-MaTeMaTH4YeCKnil pakyabTeT
Kadenpa «AndpopMaumoHHble CUCTEMbI U TEXHOJOTHMN»

Merton onopHbIx BekTopoB. [Ipsmas u obpaTHast 3agaya. OnpeneneHue OnopHbIX
BEKTOPOB. S IEpHBIN TPIOK.

HawuBHblii 6atiecoBckuil KimaccudukaTop. METOIbI OLIEHKHU pacTpeIeICHUS TPU3HAKOB.
EM-ajroput™ Ha puMepe CMECHU rayCCHaH.

Mertoabl Ge3rpaueHTHON ONTHMHU3ALKK: CaydaiHbIi mouck, hillclimb, omxwr,
T€HETUYECKUH aJITOPUTM.

JlaGopaTopHbie padoThI

JIP1.1 Mertoas! paboTsl ¢ Tabaumamu B Python. Arperarus u Buzyanu3amnus
naHHbIX. [IpoBeieHne nepBUYHOrO aHaIn3a JaHHBIX.
JIP1.2 CHOJIb30BAHUE U CPAaBHEHHUE alrOpUTMOB Kinaccupukarmm: kNN,
pelaronme 1epeBbesi U X aHCcamMOJI, IOTUCTHYECKAs PErPecCHsl.
JIP1.3 Hcnonp3oBaHue U OIIEHKA aTOpUTMOB perpeccuu. [lonoop onTuManbHBIX
MapaMeTPOB PErPECCHH
JP1.4 OnTuMu3aMoHHBIC 33a4K U UX penienus. [logbop runeprnapaMeTpoB anropuTma ¢
MOMOIIHIO0 METOJIOB ONTUMH3AIUH.
IIpakTuka
1IP1.1 IIporpaMmMHO-aIrOPUTMUYECKOE OCBOCHHUE MaTepuala
CamocrosiTeibHas pabora
CP1.1 [TpopaboTka yuyebHOro MaTepuana JeKIui
CP1.2 [TonroroBka k 1a60paTOpHBIM paboTam
CP1.3 [ToaroroBka Kk pyoe>XHOMY KOHTPOJIIO
CP14 Jlpyrue BUIbl CaMOCTOSTENBHON pabOThI
2 Jlekuun
2.1- Heiiponnsbie cetu. @yHKIMN OMIMOKM HEMPOHHBIX ceTEll U 00yUYeHHE C
2.3 MOMOIIBI0 00OPAaTHOTO pacHpocTpaHeHus rpajaueHTa. [lonsTue 63T4a U SMOXU.

Pabora ¢ n300paxeHUs MU ¢ IOMOIIbIO HEMPOHHBIX ceTeil. CBEpTOUHbIE HEMPOHHBIE CETH.
Omepanuu cBepToK, max-pooling. [TomyspHbie apXUTEKTYPhI CBEPTOYHBIX HEHPOHHBIX
cereit: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancdeproe o0ydenue.

O06paboTtka TekcToB. PaboTa ¢ ecTECTBEHHBIM S3bIKOM C IIOMOIIbIO HEHPOHHBIX CETEH.
BekropHsble npeacrasienus s Tekcra: word2vec, skipgram,

CBOW, fasttext. Pexyppentnsie neiiponnsie cetr, LSTM, GRU.

Tpancdopmepst, BERT, GPT.

JlaGopaTropHbie padoThbI

JIP2.1 | Knaccuduxkanus n3oopaxxeHuii u TpancdepHoe o0ydeHue.

JIP2.2 | PaboTa c TeKCTaMH U MX BEKTOPHBIMH NPEJICTABICHUSIMH TEKCTOB.

IIpakTuka

P IIporpaMMHO-AJITOPUTMHYECKOE OCBOEHUE MaTEpHaa
2.1

CamocrtosiTesibHas paGora

CP2.1 | [IpopaboTka yueOHOTO MaTepHraia JEKIIHi

CP2.2 | [loaroroBka k 1a00paTOpHBIM paboTaMm

CP2.3 | lloaroroBka Kk pyOeKHOMY KOHTPOITIO

CP2.4 | [Ipyrue BUIBI CAMOCTOSTEIBHON pabOThI

«O0y4eHue ¢ MoAKPEIIEHUEM»

3 Jlekuuu

3.1- [TonsiTust areHTa, cpeapl, COCTOSAHUSA, NEUCTBUN 1 Harpaabsl. DyHKIUS
3.2 neHHoctu cocrostaus (Valuefunction) m yskims kadectBa nerictsus (Qfuntion).
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OnTuMu3aIuUs CTPaTeruy ¢ MOMOIIBIO MaKCUMU3aIK (DYHKIIMIA IEHHOCTH U KadecTBa. Q-
oOydeHwue.

I'nmybokoe obyuenue ¢ nmoakperuieauem. Deep Q-Networks, Actor-critic.

Jns yposus skeneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaboparopHbie padoThl

JIP3.1 | Ilpumenenue Q-Networks nyst pemmeHust IpOCThIX OKPYKEHUMH.

IpakTnka

np [IporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepurala
3.1

CamocrosiTesibHasi padoTa

CP3.1 | I[IpopaboTka yueOHOTO MaTepraia JeKInui

CP3.2 | [loxroroBka K 1a00paTOpHBIM paboTam

CP3.3 | [loaroroBka Kk pyOoeKHOMY KOHTPOJIIO

CP3.4 | [Ipyrue BUABI CAMOCTOSITEIILHOM paOOTHI

Oo0pa3oBaTeabHbIe TEXHOJOTHH

B nporecce npenonaBanus Mo ysist HCIIONIB3YIOTCS CICAYIOIIAE METOIbI, CPEICTBA U OOHOBIISIEMOE

py HEOOXOIUMOCTH POrpaMMHOE obecrieueHrne HH()OPMAITMOHHBIX TEXHOIOTHIA:

— e-mail npenoxaBarens;

—  DJIEKTPOHHBIE Y4EOHO-METOJHUYCCKHE MaTepHaibl s OOCCleUeHHs CaMOCTOSATEIbHON paboThI
CTY/ICHTOB;

—  CIIMCOK caiiToB B cetu «MHTEepHET» I NOMCKa HAYYHO-TEXHUYECKOW MH(OpMaIuu Mo pasjieiam
JUCIHUIJINHEIL

—  TMaKeThl MPUKIIAJHBIX IPOrpamMM, HarpumMep, pytorch.

Hcnoan3yemble pecypchl HHGOPMALIMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn «Internet»; uH(popManuOHHbIE
TEXHOJIOTHH, MPOrPAMMHbBIE CPEICTBA M HH(OPMAIMOHHO-CIIPABOYHbIE CUCTEMbI

[IpumepHBIii TepeueHb pecypcoB CETH «MHTEPHET», PEKOMEHIYEMbIX IIPU OCBOCHUU MOJIYJIs
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammHHOE 00y4yeHue ot «Bioinformaticinstitutey
(https://stepik.org/course/4852/promo )
3. Crenmanu3zanust MammHHOE 00y4YeHNe U aHAIN3 JaHHBIX OT «MOCKOBCKUH (PH3UKO-TEXHUIECKUIA
unctuty (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma amst nposeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JloCTyl BO3MOXKEH C JIF0O0r0 KOMITbIOTEPa, BKIIOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHrT'Y

IIporpammHoe o0ecnieueHue

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

Microsoft Office 2007, 2010, 2016

AnTtuupycuoe I1O Kaspersky endpoint security
CnpaBouyHo-ipaBoBas cucrtema “I'apant”

®opMBbI TEKYIIETO KOHTPOJISI

KomnmokBruyMmsl, TecTsl, 1abopaTopHbIe paboTHl 1O pa3fiesiaM AUCIUTUIAHEL



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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9. | ®opMa MPOMEKYTOHUHOT0 KOHTPOJISI

3auer

Pazpaborunk: ®apruesa 3.C. kadeapol «MCuT»




