/‘—""\

A

MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepaunu
OI'BOY BO «MHrymckmii rocyiapcTBeHHbIH YHUBEPCHTET»
®akyabTeT JKOHOMUKH M YIIPaBJICHHUS
Kadenpa «Hajioru u Ha10ro00/105keHUE»

AHHOTAIIUA
padoueii mporpaMmMbl y4eOHOM AU CHMIIMHBI
Bb1.B.20 CucreMbl HCKYCCTBEHHOI'0 HHTEJIEKTA
Hanpagsienue noarorosku 6axanaspuara 38.03.01 Jxonomuka,
npopuiab «Hanoru u HaJI0r000/10:K€HN €

1. Ileaun ocBOEHUS AU CHUNIUHBI

[enbro n3yueHus: AUCHUTUTHHBI «CHCTEMBI HCKYCCTBEHHOTO HHTEIUICKTA) SBIISICTCS
(bopMHpOBaHUE KOMITETCHIIUU B 00JIACTH IPUMEHECHHUSI MHTEIUICKTYaTbHBIX HH(POPMAIIMOHHBIX
CUCTEM JIsl pelIeHus MpodecCuOHAIBHBIX 3a/1a4.
3anaun TUCHUTUIUHBL:
— O3HAKOMHWTH C COBPEMEHHBIMH O0JIACTSIMH MCCIICIOBAHHMSI IO UCKYCCTBEHHOMY UHTEIIICKTY
U chepamMu IPUIIOKECHHUS IKCIIEPTHBIX CHCTEM;
— TM03HAKOMUTh C KOHIICTIIUSMHU, COCTaBJISIONIMMH OCHOBY COBPEMEHHBIX CHCTEM
UCKYCCTBCHHOT'O MHTEIIJICKTA;
— W3JIOKUTh TEXHUYECKHE T[IOCTAHOBKM OCHOBHBIX 33Ja4, pEIIAeMbIX CHCTEMaMH
HCKYCCTBCHHOT'O MHTEIIJICKTA;
— TMO3HAKOMHUTh C OCOOCHHOCTSMU MPAKTUYECKOTO WCIIOIB30BaHUS HHTEIUICKTYaIbHBIX
WH(OPMAIIMOHHBIX CUCTEM B 00J1acTH MH(POPMAITMOHHO# 0€30MacHOCTH.

2. Mecto aucunnmimnsl B ctpykrype OIIOII 6akanaspuara

Jucnummaa «CHCTEMBI HCKYCCTBEHHOTO MHTEIUIEKTa» B IKOHOMHKE) BKIIOYEHA B BAPHATUBHYIO
4acTh OCHOBHOH  mpodeccHoHanbHOM  00pa3oBaTeIbHOM  HPOTrpaMMBl  aKaJeMHUYECKOTO
OaxanaBpuata mo HampaBieHHi0 noaroroBku 38.03.01. «Oxonomuka», npopuns Lludposas
HKOHOMHKA, SIBJISETCS TUCLMIIMHOMN 10 BEIOOPY, M3ydyaercs Ha 3 Kypce B 6 cemecTpe.

Jis  OCBOEHUS  TUCIMITIIMHBI CTYACHTHl HCIOJIB3YIOT 3HAaHUS, YMEHUS M HaBBIKH,
chopMHpOBaHHBIE HA MPEABIIYIIEM YpOBHE 00pa3oBaHMs. 3HAHUA M YMEHHs, MOJy4YEHHbIE MPU
W3YYeHUH JUCIHIUIMHBIL, HEOOXOMUMBI OOYy4YaromMMCSl IS OCBOCHHUS MPO(GECCHOHATBHBIX
KOMIIETEHIIMA M pEIIeHHs 33/a4 MEXJIMYHOCTHOTO, MEXKYIbTYPHOTO W MPOECCHOHATBHOTO
B3aUMO/ICHCTBUS.

3. Pe3yabTaThl 0OCBOCHHS TUCHUILIUHBI (MOTYJIs1)

Kon n Nuaukaropsl Jeckpunropsl
HAUMEHOBAaHHE
KOMIIETEHIIUH

Yuusepcanabubie komnerenuuu (YK)

YK-1. Cnocoben YK-1.1. Ananuzupyer 3a1aqy, 3HaTh:

OCYILIECTBIISATh BBIJIEIISAS €€ 0a30BbIE COCTABIIAIOLIHE. OCHOBBI KPUTHUYECKOTO aHaIM3a
MIOUCK, U CUHTe3a HH(pOpMaIuy.
KPUTUYECKUN Ymers:
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aHaju3
uHpopManuy,
MPUMEHSATD
CHUCTEMHBIN ITOAXO
JUISL pELICHUs

BBIIEIATD 0a30BEIE
COCTABJIAIONINE TIOCTABJIEHHBIX
3a/1a4.

Baagers: MeronaMu aHajid3a U

CHHTE3a B pCHICHUHN 3a/1a4.

3HaHKE OCHOBHBIX
METOJIOB
HCKYCCTBEHHOT'O
MHTEJIIEKTA B
nocJjenyrouein
npodecCHOHAIbHON
JESITENLHOCTH .

MIOCTPOCHUS U OCHOBHBIC METO IbI
CHCTEM MCKYCCTBEHHOT'O MHTEIUICKTA U
MPUMEHSIET UX JUIS PEICHHS 3a/1a4
po(heCCHOHATILHOM JICATCIIEHOCTH
IIK- 5.2. Vccnenyet HanpaBiIeHUs
MIPUMEHEHHUS CUCTEM HCKYCCTBEHHOTO
WHTEIUICKTA IS Pa3IMYHbBIX
MPEIMETHBIX 00IacTel;

IIK- 5. 3.

MCTOJO0B U HHCTPYMCHTAJIbHBIX

Br16upaeT KoMIuIeKchbl

CPEICTB UCKYCCTBEHHOT'O UHTEIJICKTa
JUTSI pelIeHus npodeccnoHalbHBIX
3a]1a4 B 3aBUCIMOCTH OT OCOOCHHOCTEM
MpeIMEeTHOM 00JIacTH.

MMOCTaBICHHBIX
3aja4

Ipodeccnonanbubie komnereHuun (I1K)
K- 5 3HaTh. MeTobl pa3paboTKu
Cnocoben IIK- 5.1. [TonuMaer npUHIKIBL OPUTHHAILHBIX AJITOPUTMOB H
HCIIOJIb30BaTh MPOTPAMMHBIX PELIEHUH C

HCIIOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTHI

YMeTb: CTaBUTH 3a4a9U U
aanTUPOBATH METO/BI M AITOPUTMBI
MaIIMHHOTO 00yUeHUS

BuaageTb: mOCTaHOBKOM 3a1ad4 I10
aJanTanuy Win
COBEPIICHCTBOBAHHUIO METOJIOB U
aJTOPUTMOB JUISl pELIECHUS
KOMIUIEKCa 3a7a4 NpeIMETHOU
obmacTu

CTpyKTypa u coaepkaHMe IUCHUILTHHbBI

4.1. CTpyKTYypa TUCHUNINHBI

ouHasi
Bup yueOHoii padoThl Bcero IHopsaaxoBbIii HOMEpP
cemecTpa
6
OO011ast TPYI0EMKOCTh IUCIUILTHHBI BCero (B 3.€.), 72 72
B TOM YHCIIE:
KypcoBoii npoekt (pabota)
AyIUTOpPHBIE 3aHSATHUS BCETO 54 54
(B akaj. yacax), B TOM YHUCJIE:
Jlexnun 18 18
[IpakTueckue 3aHITHSI, CEMUHAPbI 18 18
JIaboparopHbie pabOTHI 18 18
CamocrosrenbHas paboTa Bcero (B akaj. yacax), B 18 18
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TOM YHCIIC:

KCP

OK3aMeH

OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 72 12

AyIUTOpHBIE 3aHATHUS BCETO 32 32
(B akaj. yacax), B TOM YHUCJIE:

Jlexun

16 16

HpaKTI/I‘-IeCKI/Ie 3aHATHUSA, CCMUHAPbI

JIaGoparopHbie paboThI 16 16

TOM 4HUCIIC:

CamocrositenpHast padboTa Bcero (B akaj. yacax), B 40 40

KCP

DK3aMeH

OO01mmast Tpy10eMKOCTh TACITUTUTHHBI 72 72

OuHo-3204Has GpopMa(yCKoOpeHHast)

Bup yueOHoii padoThI Bcero IMopsinkoBbI HOMeP

cemMecTpa

B TOM YHCIJIC:

OO011ast TPYI0EMKOCTh JAUCIUILTHHBI Bcero (B 3.€.), 72 72

KypcoBoii npoekt (paboTa)

AyAUTOpHBIE 3aHATUS BCETO
(B akaj. yacax), B TOM YHUCIIE:

16 16

Jlexuu

16 16

HpaKTI/IquKI/Ie 3aHATHUSA, CCMUHAPbI

JIaGopatopHble paboThI

TOM YHUCJIC:

CamocrosiTenbHast paboTa Bcero (B akaj. yacax), B

56 56

KCP

DK3amMeH

4.2. Conep:xaHue TUCHHMILINHBI

Ne i/t

HaunmeHoBanue MoayJisi, COAep:KaHue

1

«BBenenue B l/ICKyCCTBeHHbIﬁ HHTCJIJIEKT MW OCHOBHBIC METOAbI
MAaIIUMHHOT O oﬁyqemm IJIA paﬁoTbl ¢ TA0JMIHBIMH JAHHBIMHN»

Jleknun

1.1-
1.5

[OnuuoHanbHO: MaTeMaTU4yecKud JMKOe3 IO H3JIeMeHTaM MaTeMaTH4ecKou
CTaTUCTUKH, TUHEHHOHN anreOpbl U MaTEMAaTUYECKOT0 aHaIu3a. |

OcHoBHbIE 3a1a4u CUCTEM UCKYCCTBEHHOTO MHTEJJIEKTA.
Knaccudukanms, ximactepusaius, perpeccus. TUIBI MallMHHOTO OOYy4YeHHS: C
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yuuresneMm, 0e3 yuuTens, C YaCTUYHBIM NPUBICUEHHUEM YUHTEeNs, oOydeHue c
MOIKPETIIICHUEM.

Knaccudukarus Ha npumepe aaroputma K-ommkaiimmx coceneit (KNN)
[OnuuonansHo: BeICTpbI TOMCK Omkaimux cocenei.]. MeTpuku OLEeHKH
knaccuukanuu: monHora, touHocts, Fl, ROC, AUC. BamupaunonHas wu
TectoBass  BblOOpka. Kpocc-Bammmanus. Pabora ¢ kareropuajibHBIMHU
MPU3HAKAMHU.

Perpeccuss. Metpukun onenku perpeccun: MSE, MAE, R2 -
kodbduument aerepmuHauuu. JluHeWHas perpeccus, NOJMHOMHAIbHAS
perpeccus. IlepeoOydenne u perymsipusanusi, rpedHeBast perpeccus, LASSO,
ElasticNet.

Jluneitapie Moaenu ans kinaccupukanuu. [lepuentpoH, JTorucTudeckas
perpeccusi, IMOJHOCBSI3HbIE HEHPOHHBIE CETH, CTOXACTUYECKUI TpaJleHTHBIN
CIyCK M 00paTHOE pacnpoCTpaHEHHE TrpaaueHTa. Perynspusanusi JTuHEHHBIX
Mojieniel KinaccuuKaIuumg.

Knacrepuszanus, k-means, k-means++, DBSCAN, ariomepaTuBHas
KJacTepusanusi. MEeTpUKH OI[EHKU KJIacTepU3alliu.

AJNTOPUTMBI, OCHOBaHHBIC Ha MPUMEHCHHU PEIIAIONINX JCPEBHEB.
Kputepuu pazgenenus y3na: nHGOPMAIMOHHBIN BBIMTPHILI, KpuTepuil JKuHU.
AHcam0u pelaronmx AepeBbeB: Cy4yailHbIi jiec, TPaAUEeHTHBIN OyCTHUHT.

Meton onopHbix BeKTOpoB. [Ipsimas u obpaTtHas 3amada. OmnpeneneHue
OIIOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

HauBnubiii  OaifecoBckuii  kiaccudukatop.  MeToasl  OLIGHKH
pacupeneneHus npu3HakoB. EM-ainropurm Ha mpumepe CMeCH rayCCHaH.

Meroapl Oe3rpaMEeHTHON ONTUMU3AIMKU: CiydaiHblid mouck, hillclimb,
OTIKUT, TCHETHYCCKUI aJITOPUTM.

JlabopaTopHbie padoThl

JIP1.1 | Metonsl pabotsl ¢ Tabnuuamu B Python. Arperauus u Buzyanusamus
nanHbIX. [IpoBeieHne NEpBUYHOrO aHAIN3a IaHHBIX.
JIP1.2 | cionb30BaHuE U CpaBHEHHE aNTrOPUTMOB Kinaccuukanuu: kNN,
pelaronre 1epeBbess U X aHCaMOJIU, JIOTUCTHYECKAs perpeccHsl.
JIP1.3 | Vcnonb3oBaHKe U OLIEHKA aNrOpUTMOB perpeccuu. [logdop onTumManbHbIX
[1apaMeTPOB PErPECCUH
JIP1.4 | OnTuMu3anMoOHHbIe 3amaul W uX pemenus. [logbop runepmapaMeTpoB
JITOPUTMA C MMOMOIIBI0 METOJIOB ONTUMU3ALINH.
IIpakTHKa
IIP1.1 | [IporpaMMHO-QJITOPUTMHYECKOE OCBOEHUE MaTepraia
CamocrosiTesibHasi padoTa
CP1.1 | TIpopaboTka yueOHOTO MaTepHaia JCKIIHMA
CP1.2 | TloaroToBka K 1a00paTOpPHBIM paboTam
CP1.3 | TloaroToBka K pyOeKHOMY KOHTPOJIIO
CP1.4 | JIpyrue Buapl CaMOCTOSTEIIBHONW PabOTHI
2 Jlexun
2.1- | Hetiponnslie cetn. yHKnu ommOKA HEMPOHHBIX CETEH U 00yUYEeHHE C
2.3 | moMoIIbI0 0OPAaTHOTO pacTpocTpaHeHus rpaarenTa. [lorsTre 65T9a 1 SMOXH.

PaGora ¢ wu3o0pakeHHAMH C TIOMOIIbIO HEMPOHHBIX ceTeil. CBepTOYHbIE
HelipoHHbIe cetd. Onepanuu cBepToK, max-pooling. [omyssipHbie apXUTEKTYPHhI
cBepTOuYHBIX HelipoHHbIX cereit: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancdeprnoe o0ydeHue.

O6pabotka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3bIKOM C TIOMOIIBIO HEHPOHHBIX
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cereil. BekTopHbIe peacTaBineHus i Tekcta: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie Heliponnsie ceti, LSTM, GRU.
Tpancdopmepsi, BERT, GPT.

JlaGopaTopHble paboThI

JIP2.1 | Knaccudukanus nzo0paxeHuii u TpancepHoe ooydeHue.

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

IIpakTuka

IIP | IIporpaMMHO-aIrOpUTMHUYECKOE OCBOCHUE MaTEpHUalIa
2.1

CamocTrosiTesbHasi padora

CP2.1 | TlpopaboTka yueOHOr0 MaTeprasa JCKIun

CP2.2 | TlogroroBka K 1a00paTOpHBIM paboTam

CP2.3 | IloarotoBka K pyoexHOMY KOHTPOJIIO

CP2.4 | JIpyrue BUJIbI CAMOCTOSATEIbHOM pabOThI

3 «O0yueHue ¢ MOAKPEIIICHUEM

Jlekuu

3.1- | IlonsTHs areHTa, Cpelibl, COCTOSHUS, NSHCTBUN 1 HArpaabl. OyHKIUS

3.2 | menHoctu cocrosaus (Valuefunction) wm ¢yHKOMsS KadecTBa JEWUCTBUS
(Qfuntion).

Ontumu3anusi CTpaTerud C MOMOIIbI0 MaKCHMMHU3AIMU (YHKIHMHA IIEHHOCTH |
KauecTBa. Q-o0yueHue.

I'ny6okoe o0yuenue ¢ moakperuieHueM. Deep Q-Networks, Actor-critic.

s yposast akcnieptHbIii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHble paboThI

JIP3.1 | Ilpumenenue Q-Networks asist perieHust mpocThIX OKPYKESHHUH.

IIpakTHKa
IIP | IIporpaMMHO-aIrOPUTMHYECKOE OCBOEHUE MaTEpHaIa
3.1
5. | O6pa3oBare/ibHbIE TEXHOJIOTHH
[Tpu moaroroBke O0akanaBpOB UCIIOJIB3YIOTCS CIEAYIOLINE OCHOBHBIE ()OPMBI POBECHNUS
YUeOHBIX 3aHSTHH:

® UHTEpaKTHUBHBIE JIEKLIUH;
e  JIEKIMU-TIPECcC-KOH(EPEHINH;
® TPEHUHIU M CEMUHAPBI IO PA3BUTHIO MPOPECCHOHATIBHBIX HAaBBIKOB;
e TIpYMIOBBIE, HAYYHBIE TUCKYCCUH, 1€0aTHI.

IIpu ocymiecTBIeHNN 00pa30BaTENbHOIO Ipollecca MPUMEHSIOTCS HH()OPMaIMOHHBIE
TEXHOJIOTUM, HEOOXOIUMBbIE JJISi MOATOTOBKH NPE3EHTAIIMOHHBIX MAaTEpUaloB U MaTEpUaIoOB K
3aHATUAM (KOMITBIOTEPHI C IPOrPAMMHBIM 00E€CTIEYeHHEM JJIsi CO3/IaHUs U TIOKa3a Mpe3eHTalui, ¢
JIOCTYTIOM B ceTb «/IHTepHET», MOMCKOBBIE CUCTEMBI M CIIPaBOYHBIE, MPO(eCcCHOHANBHBIE PECYPCHI
B cetu «MHTEpHETY).

B By3e o00opynoBaHbl TOMEIIEHUS JJS CaMOCTOSTENbHOW paboThl OOydarommxcs
OCHAIIIEHBI KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO IMOJKIIOYEHHUs K ceTn «MHTepHET» H
obecreueHrneM JIOCTYIa B JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIbHYIO CpEy By3a.

6. | Ucnoab3yemble pecypchl HHGOPMAIMOHHO-TeJIEKOMMYHHKAIMOHHOI ceTn «Internety»;
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nmbopMaunonﬂme TEXHOJOTUH, IIPOIrPaAaMMHBIC CPEACTBA U I/IH(l)OpMaIIHOHHO-Cl'lpaBO'{HLIe
CHCTEMbI
CETh «I/IHTepHeT»), H606XOL[I/IM]>IX AJIA OCBOCHUSA JUCHUIIJIUHBI

[IpuMepHBIil epeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPH OCBOCHUM MOYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsezenue B MammHHOe 00yueHue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanus MamunHoe 00ydeHre U aHAIN3 JaHHbBIX OT «MOCKOBCKUH (PHU3HKO-
texHnyeckuit mHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma aist npoBeneHus copeBHoBaHui o DataScience( https://www.kaggle.com )

Se-Library.ru [DOnektponnbiii pecypc]: Hayunas osnextponHas Oubnmoreka. — URL:
http://elibrary.ru/ (nata obpamenus 11.05.2018).
6.2OnekTpoHHO-OnOMMOTeyHast cuctema IPRbooks  [Omekrponnsii  pecypc]. — URL:

http://www.iprbookshop.ru/ (mara ob6pamenus 11.05.2018). — JlocTym K CHCTEME COTJIACHO
npasuiaMm ObC u noroBopom ynusepcutera ¢ IbC.

D®opMbI TEKYLIET0 KOHTPOJIS

TecToBble 3a1aHus.

[IpuMepHBI€ TEMBI JOKJIAI0B U BBICTYIUICHUMN.

KoHTtponbHbIE€ BOIIPOCHL.

Bomnpocsl 1151 caMOnpoBEpKH.

[Iepeuens BOIIPOCOB ISl TOATOTOBKH K 3a4€Ty

Meroandeckue peKOMEHIANH JIsi 00YJarOITUXCs TI0O OCBOEHUIO TUCIUTIIINHEI.

ook wndE

®opmMa MPOMEKYTOYHOT0 KOHTPOJIS

3auer

Pazpa6orumk: cr.mpen. kadgeapsl «MCuT» Myp3adexkoa M.U.
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