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MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
Pdu3zuko-MaTeMaTHYEeCKHIl (paKyIbTET
Kadeapa «MupopMannoHHbIe CUCTEMbI M TEXHOJIOTUM»

AHHOTALIUA
padoyeii nporpaMMbl y4eOHOM TUCHMILUIMHBI (MO1YJIA)
CucTeMbl HCKYCCTBEHHOI0 MHTE/JIEKTA
HanpasJsienue noarorosku daxkagaspuara _03.03.02 ®@uzuka

1. 1. Ile,in OCBOECHHSA AW CIUILINHBI
Lenbro n3ydeHus AUCIUILTHHBI « CUCTEMBI UCKYCCTBEHHOTO MHTEIIJICKTa SIBIISIETCS (JOPMUPOBAHUE
KOMIICTECHIMH B 00J1aCTH MPUMEHEHUS HHTEIUICKTYJIbHBIX HH()OPMAIIMOHHBIX CUCTEM JIJISI PEIICHUS
npoeCCHOHATBHBIX 3a/au.
3a1auu TUCIUILIHBL:
— O3HAKOMHUTH C COBPEMEHHBIMHU OOJIACTSIMH HCCIICOBAHUSI 10 MCKYCCTBEHHOMY HMHTEIUICKTY U
chepaMu MPUIIOKESHUS IKCIIEPTHBIX CUCTEM;
— MMO3HAKOMHUTH C KOHIICTIIIUSIMH, COCTABIISIOIIMMU OCHOBY COBPEMEHHBIX CHCTEM UCKYCCTBEHHOTO
WHTEJUICKTA;
— UBJIOKUTh TEXHUYECKUE TTOCTAHOBKM OCHOBHBIX 33J1a4, PEIIAeMbIX CHCTEMaMH HCKYCCTBEHHOTO
WHTEIUICKTA;
— TIO03HAaKOMUTh C OCOOCHHOCTSMH TPAKTUYCCKOTO HCIOJIB30BAHUS HHTEIUICKTYaIbHBIX
MH(OPMAIMOHHBIX CHCTEM B 00J1aCTH MHPOPMAITMOHHON 0€30MaCHOCTH.

2. 2. Mecto nucuunuHbl B cTpykType OIIOII 6akanaBpuara
[uki, K KOTOPOMY OTHOCHUTCS JUCIMILTUHA!
_b1. O «Cuctembl HCKYCCTBEHHOTO MHTEJICKTA

3. | Pe3yabTaThl 0CBOCHMS TMCHUILTUHBI (MOAYJIs1) «CHCTEMbI MCKYCCTBEHHOI0 HHTELJIEKTA)

Kon HaunMeHoBaHHne Kon, HanMeHoBaHMe MHAMKATOpPA
npo¢eccCuOHATBLHOM npo¢eccuoHAILHOM JNOCTHKeHUS PO eCCHOHATBbHOMI
KOMIIETCHIIM U KOMIIeTeHIIUHT KOMIIeTEeHIIUM
K 7 CrniocobHOCTB I1K-7.1 3nate MeTobl pa3paboTKu
HCIIOJIb30BaTh 3HaHUE OPUTHUHAJILHBIX aJITOPUTMOB U TIPOTPAMMHBIX
OCHOBHBIX METOJIOB PELICHH C UCTIOJIB30BAHMEM COBPEMEHHBIX
HCKYCCTBEHHOTO TEXHOJIOTHUA
WHTEJUIEKTa B
MOCTEAYOIIEH
npodeccroHanbHOM

JCATCIIBHOCTH B Ka4€CTBEC
Hay4YHBbIX COTPYAHUKOB,

IpenoiaBaTesen

00pa3oBaTeNbHBIX

OpraHu3aIMil BHICIIETO

oOpa3oBaHwsl,

WH)XEHEPOB, TEXHOJIOTOB.

Croco0eH ucIonp30BaTh IIK- 8.1. [Touumaer 3HaTh. MeTOoan!

3HaHUE OCHOBHBIX TIPUHITUITHI pa3paboTku
K-8 METOJ0B UCKYCCTBEHHOT'O MIOCTPOCHHUS U OpPUTMHATIBHBIX

HUHTCJICKTA B OCHOBHBIC METOObI AJITOPUTMOB U

nocienyoen CUCTEM POrpaMMHBIX

npodeccHoHaIbHON HCKYCCTBEHHOTO pEIIEHuiA ¢

JEeSTEIbHOCTH B KaUYECTBE WHTEJUIEKTa U UCI0JIb30BAaHUEM

HAayY4YHBIX COTPYAHUKOB, MPUMCHSICT UX OJIs COBpPEMEHHBIX

pEenoaaBaTeci peleHus 3a/1a4 TEXHOJIOTUH
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00pa3oBaTeNbHBIX
OpraHU3aIfii BBICIIETO
o0pa3oBaHMsl, UHKEHEPOB,
TEXHOJIOTOB.

npodeccrnoHabHOM

NeSITeIbHOCTH;

K- 8.2. Uccnenyer | Ymerh: CTaBUTH

HaIpaBJICHUS 3aa4n u

NPUMEHEHHUST CHCTEM | aJIallTUPOBATh

HCKYCCTBEHHOTO METO/TBI u

WHTEJUICKTa QITOPUTMBI
MAIIMHHOTO
o0yJeHus

I1K- 8. 3.Beibupaer Baaners:

KOMIIJICKCBI METOJIOB U
WHCTPYMEHTAILHBIX
CpelCcTB
UCKYCCTBCHHOTO
UHTEIICKTA IS
penIeHus
podeCCHOHATBHBIX
3a/1a4 B 3aBUCUMOCTH
OT 0COOEHHOCTEH
pEeAMETHOM 00JIACTH.

ITOCTAHOBKOM 3a/1a4
110 agarnTanuun 1Ujin
COBEPIICHCTBOBAHUIO
METOJ0B U
AJITOPUTMOB IS
pelIeHUs KOMITICKCa
3a/1a4 MpeAMETHON
obnactu

CTpyKTYypa M coiep:KaHue JUCHUNIHHBI

4.1. CTpyKkTypa IMCUHUIJIUHBI (MOAYJIsA)

Bup yueoHoii padoThl Bcero IHopsinkoBbIii HOMeEp
cemMecTpa

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI BCETO (B 3.€.), 2 3.e. _

B TOM YHCIIE!

KypcoBoii mpoekT (pabota) HE IPETYyCMOTPEHO

AynuTOpHBIE 3aHSITHSI BCETO o4 o4

(B akaj. yacax), B TOM YHCIIE:

Jlexuuu 18 18

[IpakTHueckue 3aHsTHsI, CEMUHAPbI 18 18

JlabopaTopHble pabOThI 18 18

CamocrosiTenbHast paboTa Bcero (B akaj. yacax), B 18 18

TOM YHCIIE:

KCP

3auer * *

OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 72 72

4.2. ConepxxaHue IMCUUILUIHHBI

«BBeI[eHI/Ie B HCKyCCTBeHHbIﬁ HHTEJVIEKT U OCHOBHBbIC METOAbI MAILIMHHOI'O oﬁyqennﬂ

1
AJis1 padoThl ¢ TA0JUYHBIMHU JAHHBIMID)
Jleknuu
1.1-1.5 [OnmmonanbHO: MaTeMaTHYECKUN JIUKOE3 IO AJIEMEHTaM MaTeMaTHISCKOW CTaTUCTHKH,

JUHEHHOU anreOpbl U MaTEeMaTHUECKOT0 aHAIIN3A. |
OcHoBHBIE 33]aul CUCTEM UCKYCCTBEHHOT0 MHTesUIekTa. Knaccudukarus,
KJlacTepusanus, perpeccus. TUITbI MAIIMHHOTO O0OYYEeHHUS: C yUuTeneM, 0e3 yuuTens, ¢
YaCTUYHBIM MPUBJICUYCHUEM YUUTENS, O0yUEHHUE C MOAKPEIIIICHHUEM.
Knaccuduxanus Ha npumepe anropurma K-ommxaiimmx coceneit (KNN) [OnponansHo:
BricTphlii monck Ommxaimmx coceneit.|. MeTpuky OlleHKH KiTacCu(UKAIMK: TIOJTHOTA,
touHocth, Fl, ROC, AUC. BanunaimonHnas u TecroBast BeiOopka. Kpocc-panumaiusi.
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Pabora ¢ xaTeropuanbHbIMU IPU3HAKAMHU.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ duimeHT nerepMuHaIium.
Jlunelinas perpeccusi, moJMHOMUaNbHas perpeccus. IlepeoOyuenue u perynspusanus,
rpebueBas perpeccusi, LASSO, ElasticNet.

Jluneiinbie Moaenu Ui kinaccudukanuu. [lepuenTpoH, JorucTuueckas perpeccus,
MOJTHOCBSI3HBbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaInEHTHBIN CITyCK U 00paTHOE
pacmpocTpaHeHue TpaueHTa. Perynspusanus TMHEHHBIX MOJIENIeH KIIacCU(PUKALIUNY.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHas KJacTepH3aIIKs.
MeTpuKu OLEHKH KIIaCTEpU3ALUH.

AJNTOpUTMBI, OCHOBAHHBIE HA IPUMEHEHNH PELIAIINX AepeBbeB. Kpurepuu pasaenenus
y311a: ”HPOPMALIMOHHBIM BBIMTPHINI, KpuTepuil Jpkuan. AHcamOan peraromux 1epeBbes:
CIIy4aifHbIH Jiec, TpaIueHTHBIA OYCTHHT.

Meton onopubix BekTopoB. [Ipsimast u obpaTHas 3aaaua. OnpezeneHue onopHbIX
BEKTOPOB. S IEpHBII TPIOK.

HauBHerii OatiecoBckuit kimaccudukaTop. MeTo bl OIICHKH pacIpeIeICHsI TIPU3HAKOB.
EM-ajiroput™ Ha npuMepe CMECH rayCcHuaH.

MeTopl Oe3rpaAMeHTHON ONTUMH3AIINN: ClTydaitHbiil mouck, hillclimb, oTkur,
T€HETUYECKUU aJITOPUTM.

JlabopaTopHbie padoThl

JIP1.1

MeTtopl paboTsl ¢ Tabnuiamu B Python. Arperanus u Bu3yaiu3amnus
naHHbIX. [IpoBeieHNEe MEPBUYHOTO aHANIM3A JIAHHBIX.

JIP1.2

CIIOJIb30BAHHEC U CPABHCHUC AJITOPUTMOB KJ'IaCCI/I(bI/IKaI_II/II/IZ kNN,
peuraromme JCPCBLEA U UX chaM6JII/I, JIOTUCTUYCCKAA PErpeCcCusl.

JIP1.3

Hcnonp30BaHue U OLIEHKa aITOPUTMOB perpeccuu. [1on0op onTuManbHbBIX
apaMeTpOB PErpeccuu

JIP1.4

OHTI/IMI/BaI_II/IOHHBIC 3aauu U UX PCIICHHA. HO,I[60p THUIICPIIApaMCTPOB aJIrOpUTMa C
IIOMOIIBIO METOJ0B OIITUMHU3AIIHU.

IIpakTuka

IIP1.1

[IporpaMMHO-aJIrOpUTMHUYECKOE OCBOCHHUE MaTepHaa

CamocrositenbHast padoTa

CP1.1

[TpopaboTka yueOHOTO MaTepuaia JIeKIui

CP1.2

[ToarotoBka k 1abopaTopHbIM paboTam

CP1.3

[ToaroroBka k pyOexHOMY KOHTPOJIIO

CP14

Jlpyrue BUJIbI CAMOCTOSITENIbHOW PabOTHI

Jleknnn

2.1-
2.3

Heiiponnsie cetn. @yHKIMHU OMIMOKU HEUPOHHBIX ceTel u 00ydeHue ¢

MOMOIIbI0 00PaTHOTO paclpocTpaHeHus rpagueHTa. [lonstue 63Tya 1 3MOXH.

Pabora ¢ n300paskeHUsIMU C TIOMOIIbIO HEHPOHHBIX ceTell. CBEpTOYHbIE HEHPOHHBIE CETH.
Omnepanuu cBepToK, max-pooling. [lonynspHbie apXUTEKTYpbl CBEPTOYHBIX HEMPOHHBIX
cereii: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpauncheproe oOyuenue.

O6paboTtka TekcToB. PaboTa ¢ €CTeCTBEHHBIM S3bIKOM € TIOMOIIBIO HEUPOHHBIX CETEH.
BexTopHble npeacTaBienus Juist Tekcra: word2vec, skipgram,

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

Tpanchopmepsr, BERT, GPT.

JlabopaTopHsbie padoThl

JIP2.1

Knaccudukanms nzobpaxenuit u tpancheproe oOydeHue.

JIP2.2

PaboTa ¢ TekcTaMu U UX BCKTOPHBIMU IMPCACTABICHUAMU TCKCTOB.

IIpakTuka
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1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHUE MaTepHraia
2.1

CamocrtosiTeibHast padoTa

CP2.1 [IpopaboTka yueOHOTO MaTepHraia JEKIHI

CP2.2 | [loaroroBka k 1abOpPaTOpPHBIM paboTaM

CP2.3 | lloaroroBka K pyOeXHOMY KOHTPOJIIO

CP2.4 | JIpyrue BBl CaMOCTOSITEIIHHOM paOOTHI

«OO0yueHune ¢ MOAKPEIIIEHUEM)

3 Jlekuuu
3.1- [TonsiTus arenTa, cpeibl, COCTOSHUSA, NeUCTBUI U Harpaabsl. DyHKINS
3.2 nenHoctu cocrosuus (Valuefunction) n pynkuus xauectsa aeiicteus (Qfuntion).
OntuMu3aIys CTpaTeruy ¢ MOMOIIBI0 MAaKCUMHU3allUK (DYHKITUH IIEHHOCTH U KavecTBa. Q-
oOydeHwue.

I'ny6okoe o0yuenue ¢ moakpemicaueM. Deep Q-Networks, Actor-critic.
Jns yposust skcnieptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHble padoThI

JIP3.1 | Ilpumenenue Q-Networks /uist pereHus IpoCcThIX OKPYKEHHIA.

IIpakTuka

1P [TporpaMMHO-aNTOPUTMUYECKOE OCBOCHHE MaTepuana
3.1

CamocrosiTesibHasi padora

CP3.1 | [IpopaboTka yueOHOTO MaTepHraia JEKIIHi

CP3.2 | [loaroroBka K Ja00paTOpHBIM paboTaM

CP3.3 | [loaroroBka kK pyoekHOMY KOHTPOJIIO

CP3.4 | [Ipyrue Buabl CaMOCTOSITEILHOM pabOThHI

5. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

B mpomecce mnpenomaBaHus MoIyas  HCIOAB3YIOTCS — CIEAYIONIME METOABI, CPEACTBA M

OOHOBJIIEMOE NP HEOOXOAUMOCTH IPOTPaMMHOE obecTieueHre HHHOPMAITMOHHBIX TEXHOIOTHI:

— e-mail npenonaBarerns;

— DJIEKTPOHHBIE y4eOHO-METOIHUYECKHE MaTepHaibl IS 00CCICUCHHs CaMOCTOSTEIbHOW pabOThI
CTYJIEHTOB;

— CIMCOK caiiToB B cetu «VIHTEpHET» Ul MOMCKA HAyYHO-TEXHUIECKOW MH(OPMALIUH 0 pa3aeiiam
JTCLUATIIINHBI;

— MaKeThl IPUKJIAJHBIX IPOrpamMM, Hampumep, pytorch.

6. | Mcnoab3yemble pecypchl HH(POPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «Internet»;
UH(POPMALMOHHBbIE TEXHOJIOTHH, IPOrPAMMHBIE CPEACTBA U MH(POPMALMOHHO-CIIPABOYHbIE
CHCTEMBbI

[IpuMepHBIil mepeyeHpb PECYPCOB CETH «MHTEPHET», PEKOMEHIyEMBIX IIPH OCBOCHUH MOIYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenue B MammHHOE 00yuenue ot «Bioinformaticinstitute»
(https://stepik.org/course/4852/promo )
3. Cnenuanuzanus ManmmHHOE 00y4YeHHE W aHAIH3 TAHHBIX 0T «MOCKOBCKHIA (DH3UKO-TEXHUICCKHIMA
unctuty» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s mpoBeacHus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JloCTyn BO3MOKEH C JII000T0 KOMITBIOTEPA, BKIIIOUEHHOTO B YHUBEPCUTETCKYI0 ceTh UHrT'Y



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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7. | IlporpaMmmHoe o0ecnieueHue

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

Microsoft Office 2007, 2010, 2016

Antuupycuoe [10 Kaspersky endpoint security
CnpaBouHo-nipaBoBas cucrema “I'apant”

8. | @opMbI TEKYIIEro KOHTPOJIsI

Kom1okBryMBI, TECTHI, TA0OpATOPHBIC pa0OTHI IO pa3jieiaM JUCIUILUIHMHEI

9. | ®opMa MPOMEKYTOYHOT0 KOHTPOJIsA

3auer

Pa3zpaborunk: @apruesa 3yabdusa CyaraHrupeeBHa




