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PI'bOY BO «MHrymckmii rocyiapcTBeHHbIH YHUBEPCHTET»
PDu3zuko-MaTeMaTH4YeCKnil pakyabTeT

AHHOTAIIUA
padoueii mporpaMmMbl y4eOHOH AUCHUILIMHBI (MOLYJI51)

Cucremsl HCKYCCTBEHHOT'0 MHTECJJIEKTA

HamnpagsiieHue noaroroBku 6akajaaBpuara 40.03.01

1. Ilein OCBOECHHSA AW CIUILINHBI

Lenbro u3ydeHus AUCHUILTUHBI «CUCTEMbl HCKYCCTBEHHOT'O MHTEIIJICKTa SBIISCTCS (POPMUPOBAHUE
KOMITETEHITMH B 00JIACTH MPUMEHEHUS] HHTEIJUICKTYATbHBIX HH()DOPMAIIMOHHBIX CHCTEM JJIsI PEIICHUS
mpodecCHoHAIBHBIX 33/1ad.

3ajauy JUCIUILIMHGL:

— O3HAaKOMHTH C COBPEMEHHBIMH OOJIACTSAMHU HCCIIEOBAHHS 10 HCKYCCTBEHHOMY HHTEIUICKTY W
cepaMu IPUIIOKEHHUS SKCIEPTHBIX CUCTEM;

— INO3HAKOMUTH C KOHUOCHIIHUAMHA, COCTABJIAIOIINMU OCHOBY COBPCMCHHBIX CUCTEM HUCKYCCTBCHHOI'O
MHTEIUICKTA;

— H3JI0KUTb TCXHUYCCKUC MMOCTAHOBKH OCHOBHBIX 3aJa4, pCIIACMbIX CUCTEMaMU HCKYCCTBCHHOI'O
MHTEJUICKTA;

— TI03HAKOMHUTH C OCOOCHHOCTSAMH TPAKTUYECKOTO HCIIOJIb30BAHUS
MH(GOPMAIIMOHHBIX CHCTEM B 00J1aCTH MHPOPMALIMOHHOM O€301acHOCTH.

HWHTCJUICKTYAJIbHBIX

2. Mecto nucunnyimibl B crpykrype OIIOII 6akanaBpuara

]_II/IKJI, K KOTOPOMY OTHOCHUTCA JUCLHHUIIIIMHA:

«CucreMsl HCKYCCTBCHHOI'O MHTCIIJICKTA»

3. | Pe3yabTaThl 0CBOCHHS TUCHHIIAHBI (MOIYJis1) «CHCTEMBI HCKYCCTBEHHOT0 MHTEJLIEKTA)

Kon HaunmenoBanue Kon, HaumMeHoBaHUe HHAMKATOPA A0CTUKEHUS
npodeccHnoHaIbLHOM npogeccuoHaNbHOM npogeccuoHaNIbHONH KOMIIETCHIIMH
KOMIIETeHIIUH KOMIIeTeHIIUH

Croco0€eH HCIT0JIb30BaTh 3HAHUE

IIK- 1.1. [Torumaer

3uarn. MeToanl

OCHOBHBIX METOJIOB IIPUHIUIIBI IOCTPOEHUSI U pa3paboTku
nK-1 HNCKYCCTBCHHOT'O MHTCJJICKTA B OCHOBHBIE€ METOAbBI CUCTEM OPpUTMHAJIBHBIX
HOCJ'IGZ[YIOH.Ieﬁ HCKYCCTBEHHOTO AJITOPUTMOB U
pOhECCHOHANLHOK MHTEJUIEKTA U IPUMEHSET NPOrPAMMHBIX PEICHUH
JCATECIIBHOCTHU B KAYECTBEC X I pelIeHMs 3a1a4 C UCIIOJIb30BAHUEM
HAaY4YHBbIX COTPYAHHKOB, HpO(i)eCCHOHaHBHOI?'I COBPEMCHHBIX
npenoaaBareiicn JEATEIIBHOCTH, TCXHOJIOTUHN
00pa30BaTeNbHBIX OPraHU3AIUH
BBICIIIETO 00pasoBan, NK- 1.2. HUccrnenyer YMmern: craBuTh 3a1a4u
HWHXCHEPOB, TCXHOJIOT'OB.
HanpaBJICHUA " aJanTupoBaTh METO/bI
MNPpUMEHCHUA CUCTEM u AJITOPUTMbIL
HNCKYCCTBCHHOT'O MamurHHOTO O6y‘leHI/I${
HUHTCIIJICKTA
I Pas3IMIHbIX

MPEIMETHBIX 00JIacTeH;
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IIK- 1. 3. Bribupaer Baanern: MocTaHOBKOM
KOMIUJICKCBI METOOB U 3a4a4 110 aganTanuu nin
HHCTPYMEHTAJIbHBIX COBEPHICHCTBOBAHUIO
CPEACTB UCKYCCTBEHHOTO MCTOZIOB 1 AJITOPUTMOB
WHTEJUICKTA JJIs1 PEIICHUS I pCHICHUS KOMILICKCa
npodeCCHOHAIBHBIX 3a1a4 | 3a1a4 NPEIMETHOM
B 3aBHCUMOCTHU OT obyactu
0COOEHHOCTEH TIPEeIMETHON
obnacru.
4. | CTpyKTypa U cofiepKaHNe TUCIUTLTHHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJIS)
Bun yuyeoHoii padoTsl Bcero IopsiakoBbIii HOMEP
ceMecTpa

O0mmas TpyI0eMKOCTh AUCITUILUINHBL BCero (B 3.€.), B 23.e. .

TOM YHCIIE:

Kypcogoii mpoekt (paboTa) HE IPEAYCMOTPEHO

AyIUTOpPHBIC 3aHSTHS BCETO 54 54

(B akazm. yacax), B TOM YHCIIE:

Jlexuun 18 18

IIpakTHueckue 3aHATHsI, CEMUHAPHI 18 18

JlaboparopHbie pabOTHI 18 18

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

YHUCIIe!

KCP

3auer * *

OO01mas TPyI0eMKOCTb AUCITUTUIAHBI 72 72

4.2. ConepxaHue TMCUUILTUHBI

«BBenenue B I/ICKyCCTBEHHbIﬁ HHTEJIJICEKT U OCHOBHBbIC ME€TOAbI MAILIMHHOI' O OﬁyquHﬂ

1
JI1 pa0O0ThI ¢ TAOJUYHBIMH TAHHBIMI
Jleknun
1.1-15 [OnmmoHanbHO: MaTeMaTHYECKUN JIMKOE3 IO dJIEMEHTaM MaTeMaTHYeCKOW CTaTUCTHKH,

JUHEWHOU anreOpbl U MaTEMaTHYECKOro aHAIIN3a. |

OCHOBHBIE 331a4 CUCTEM MCKYCCTBEHHOTO MHTEIUIeKTa. Kimaccndukanus,
KJacTepu3anus, perpeccus. THUIbI MAIIMHHOTO OOYYEHUs: C yUUuTesIeM, 0e3 yUuTes, ¢
YaCTUYHBIM MTPHUBIICYCHUEM YUUTEIS, O0YICHHE C MOJKPETUICHHEM.

Krnaccudukarust Ha mpumepe anroputma K-6mmkaiimux coceneit (KNN) [OnmronanbHo:
BbricTphiif mouck O6nmxaimumx cocenei. . MeTpuku OLeHKH KilacCu(UKaLUU: OJHOTA,
tounocts, FI, ROC, AUC. BanuaaiimonHas u TectoBast Beioopka. Kpocc-Bamumarms.
Pabora ¢ kaTeropuaibHBIMUA IPU3HAKAMHU.

Perpeccusi. Merpuku ouenku perpeccun: MSE, MAE, R2 - ko3¢ duiiueHT nerepMuHaryy.
Jluneitnas perpeccusi, moJivHOMHUaNIbHas perpeccus. [lepeoOyuenue u perynspusars,
rpeoneBas perpeccus, LASSO, ElasticNet.

Jluneiinbie monenu as kinaccudukanun. [leprientpoH, JorucTuyeckas perpeccus,
MOJHOCBSI3HBIE HEHPOHHBIE CETH, CTOXaCTUYECKUH IPaJJMEHTHBIN CITyCK U 0OpaTHOe
pactpocTpaHeHHe rpaiueHTa. Perynspusaius THHSHHBIX MoJieTiel KiTacCu(DUKAITUNN.
Knacrepuszanus, k-means, k-means++, DBSCAN, ariomepaTiBHas KJ1acTepH3aiusl.
MeTpuKr OLEHKHU KJIACTEPU3ALINH.

AJNTOpUTMBI, OCHOBaHHBIE HA IPUMEHEHUHU PEIIAIOLINX JiepeBbeB. Kputepun pasnenenus
y3J51a: ”HPOPMAIMOHHBIA BBIMTPHIII, KpuTepuil JkuaN. AHCAMOJIH pelaronnX 1epeBheB:
CJIy4aiiHbIH JIeC, IpaJAMeHTHBIN OYCTHHT.
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Merton omopubIx BekTopoB. [Ipsimast u oOpaTHas 3agada. OnpeseneHne onopHbBIX
BEKTOPOB. S I€pHBIN TPIOK.

HausHerii OaliecoBckuit kimaccuduxatop. MeToIbl OIICHKU paclpeIeICHHsI TIPU3HAKOB.
EM-ajroput™ Ha npuMepe CMECH rayCCHaH.

MeTopl Oe3rpaMeHTHON ONTUMH3AIIMU: ClTydaiiHbii mouck, hillclimb, oTkur,
T€HETUYECKUN aJrOPUTM.

JlaGopaTopHbie padoThI

JIP1.1 Mertoas! paboTsl ¢ Tabaumamu B Python. Arperarus u Buzyanu3amus
JaHHbIX. [IpoBeieHre NEpBUYHOTO aHAIN3A JAHHBIX.
JIP1.2 CHOJIb30BAHUE U CPaBHEHHUE alrOpUTMOB Kinaccupukarmm: kNN,
pelarolue 1epeBbes U UX aHCaMOJIU, JOTHCTUYECKasi perpecCHsl.
JIP1.3 Hcnonb30BaHue U OLIEHKA aITOPUTMOB perpeccur. [Tonoop onTuManbHbIX
apaMeTPOB PErPeCCUU
JIP1.4 OnTuMu3anmoHHbIe 331a4K U UX peuienus. [logbop runepnapamMeTpoB anropuTma ¢
IOMOIIBIO METO/I0B ONITUMHU3ALIKH.
IIpakTuka
IP1.1 ITporpaMmMHO-aITOPUTMHYECKOE OCBOCHHE MaTeprala
CamocrosiTesibHas padora
CP1.1 [TpopaboTka yuyebHOro MaTepuana JeKIui
CP1.2 [ToaroroBka k 1a0OPATOPHBEIM paboTaM
CP1.3 [ToaroroBka kK pyoexHOMY KOHTPOJIO
CP14 Jpyrue Buabpl cCaMOCTOSITEIbHON paOOThI
2 Jlexuun
2.1- Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX CeTel 1 00ydeHHe ¢
2.3 HOMOILBI0 00OPAaTHOTO pacHpocTpaHeHus rpajgueHra. [lonstue 63T4a U 3MoXu.
Paborta ¢ n300paskeHUsIMU C TIOMOIIBIO HEHPOHHBIX ceTeld. CBEpTOYHBIC HEUPOHHBIE CETH.
Omnepanuu cBepTok, max-pooling. [TonynspHbie apXUTEKTYPhI CBEPTOUHBIX HEHPOHHBIX
cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe o0ydenue.
O06paboTtka TekcToB. PaboTa ¢ eCTECTBEHHBIM S3bIKOM C IIOMOIIBbIO HEHPOHHBIX CETEH.
BekropHsble npeacraBienus s tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie neiiponnsie cetr, LSTM, GRU.
Tpancopmepst, BERT, GPT.
Jlaboparopnbie padoThl
JIP2.1 | Knaccuduxkanus nzoopaxxeHuil u TpancdepHoe oOydeHue.
JIP2.2 | PabGota c TekcTaMu M UX BEKTOPHBIMH NPEACTABIECHUSIMU TEKCTOB.
IIpakTuka
1P IIporpaMMHO-AJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa
2.1
CamocrosiTeibHas paGora
CP2.1 | [IpopaboTka yueOHOTO MaTepHraia JEKIIHi
CP2.2 | [loaroroBka k 1a00paTOpHBIM paboTaMm
CP2.3 | [loaroroBka K pyoe:KHOMY KOHTPOJIIO
CP2.4 | [Ipyrue BUIbI CAMOCTOSITEIILHON pabOThI
«O0y4eHue ¢ MoAKPEIIEHUEM»
3 Jlekuun
3.1- ITonsTHA arenTa, Cpelbl, COCTOSIHUSA, ACUCTBUI U Harpaapl. OyHKIH
3.2 neHHoctu cocrosiHus (Valuefunction) u dynknus kayectsa aeiictsus (Qfuntion).
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Ontumu3anus CTpaTeruy ¢ MOMOIIBI0 MAKCUMU3AIMK (DYHKIMIA IIECHHOCTH U KadecTBa. Q-
o0ydeHwue.

['my6okoe obyuenue ¢ nogkperuieHueM. Deep Q-Networks, Actor-critic.

Jns yposust sxeneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaboparopHbie padoThl

JIP3.1 ITpumenenue Q-Networks /1t pereHust IpoCThIX OKPY>KSHHIA.

IpakTnka

1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHUE MaTepHraia
3.1

CamocrosiTesibHasi padoTa

CP3.1 | I[IpopaboTka yueOHOTrO MaTepuana JeKInui

CP3.2 | [loaroroBka K 1a00paTOpHBIM paboTaMm

CP3.3 | [loaroroBka k pyOe:KHOMY KOHTPOITIO

CP3.4 | [Ipyrue BUABI CAMOCTOSITEIILHOM paOOThHI

Oo0pa3oBaTeabHbIe TEXHOJIOTHH

B nporecce npenonaBanus Mo ysist HCIIONIB3YIOTCS CIICIYIOIIAE METObI, CPEICTBA U OOHOBIISIEMOE

py HEOOXOIUMOCTH POrpaMMHOE obecrieueHrne HH()OPMAITHOHHBIX TEXHOIOTHIA:

— e-mail npenogaBarens;

—  DJIEKTPOHHBIE Y4eOHO-METOJMUYCCKHE MaTepHaibl s OOecleueHHsT CaMOCTOSATEIbHON paboThI
CTY/ICHTOB;

— CIHCOK caiiToB B ceTu «MHTepHET» /IS MOKMCKA HAyYHO-TEXHUYECKOW MH(OPMALIUH M0 pa3aeiiam
JUCHUIIINHEIL

—  MaKeThl MPUKJIAJHBIX IPOrpamMM, Harpumep, pytorch.

Hcnonb3yemble pecypchbl HHGOPMAIHOHHO-TEJEKOMMYHUKANMOHHOI ceTn «Internet»; nHdgopManuoHHbIe
TEXHOJIOTHH, IPOrPaMMHBIE CPeCTBA U HH(OPMAIHOHHO-CITPABOYHBIE CHCTEMBI

[IpumepHBIii TepeueHb pecypcoB CETH «MHTEPHET», PEKOMEHIYEMbIX ITPU OCBOCHUH MOJTYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Beenenwue B MammHHOE 00y4eHue ot «Bioinformaticinstitutey
(https://stepik.org/course/4852/promo )
3. Crernmanu3zanust MammHHOE 00y9YeHNE W aHAIN3 JaHHBIX OT «MOCKOBCKUH (PH3UKO-TEXHUIECKHIA
unctuty» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma aist nposeeHus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JloCTyI BO3MOXKEH C JIF0O0r0 KOMITBIOTEPA, BKIIOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHrT'Y

IIporpammHoe obecnieueHue

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

Microsoft Office 2007, 2010, 2016

AnTuupycnoe I10 Kaspersky endpoint security
CnpaBouyHo-ipaBoBas cucrtema “I'apant”

@®opMBI TEKYLIEr0 KOHTPOJISA

Ko110kBHyMBI, TECTHI, J1A0OPaTOpHBIC PadOTHI 10 pa3/eiiaM JUCIUIUINHBI

®opMa MPOMEKYTOYHOT0 KOHTPOJIS



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




