AHHOTANUSA
paboueii mporpaMMsbl y4eOHO THCHMIIJIMHBI
b1.B.29 Cucrembl HCKYCCTBEHHOT0 HHTELJIEKTA
Hanpasisienue noaroroBku daxanaspuama 38.03.01 Jxonomuxa

1. Ileam ocBOEHUS AU CHUNIUHBI

[enbro n3yueHus: AUCHUTUTHHBI «CHCTEMBI HCKYCCTBEHHOTO HHTEIUICKTA) SIBIISICTCS
(dbopMHpOBaHUE KOMITETCHIIUU B 00JIACTH IPUMEHECHHUSI MHTEIUIEKTYaTbHBIX HH(POPMAIIMOHHBIX
CUCTEM JIsl pelIeHus podecCuOHANBHBIX 3a/1a4.
3amaun TUCHUTUIAHBL:
— O3HAKOMHWTH C COBPEMEHHBIMH O0JIACTSIMH MCCIICIOBAHMSI TT0 UCKYCCTBEHHOMY UHTEIIICKTY
U chepamMu IPUIIOKECHHUS IKCIIEPTHBIX CHCTEM;
— TMI03HAKOMHUTh C KOHIICTIIIUSMHU, COCTaBJISIONIUMH OCHOBY COBPEMEHHBIX CHCTEM
UCKYCCTBCHHOT'O MHTEIIJICKTA;
— W3JIOKUTh TEXHUYECKHE TIIOCTAHOBKM OCHOBHBIX 33Ja4, pEIIAeMbIX CHCTEMaMH
UCKYCCTBCHHOT'O MHTEIIJICKTA;
— TMO3HAKOMHUTh C OCOOCHHOCTSMU MPAKTUYECKOTO WCIIOIBb30BaHUSI HHTEIUICKTYaIbHBIX
HH(OPMAIMOHHBIX CUCTEM B 00J1acTH MH(POPMAITMOHHO# 0€30MacHOCTH.

Mecro nucuumiaunbl B cTpykrype OIIOII 6akanaBpuara

I[I/ICHI/IHHI/IHa «CucreMsl HCKYCCTBCHHOI'O MHTCJIJICKTA» B OKOHOMUKE) BKIKOUCHA B BAPUATUBHYIO
4acTh OCHOBHOM  mpodeccuoHanbHOM  00pa3oBaTeabHOM  HPOTrpaMMBl  aKaJEeMHUYECKOTO
OaxanaBpuata mo HampaBieHH0 noaArotoBku 38.03.01. «Oxonomuka», npoduns Lludposas
HKOHOMMKA, SIBJISAETCS TUCLMIIMHOMN 10 BEIOOPY, M3ydyaercs Ha 3 Kypce B 6 cemecTpe.

Jis  OCBOEHUS  JTUCIMITIIMHBI CTYACHTHl HCIOJIB3YIOT 3HAaHUS, YMEHUS M HaBBIKH,
chopMHpOBaHHBIE HA MPEABIIYLIEM YpOBHE 00pa3oBaHMs. 3HAHUA M YMEHHs, MOJy4YEHHBbIE MPU
U3Y4EHUM JUCLMIUIMHBIL, HEOOXOJUMbI OOYy4aroIMMCS Uil OCBOEHHUS MNPO(EeCCHOHATBHBIX
KOMIIETCHIIMM W pelieHusl 3a7a4 MEXKIMYHOCTHOTO, MEXKYJIbTYPHOTO M MPO(ECCHOHAIBHOTO

B3aUMO/JICHCTBUA.
Pe3yabTaThbl 0CBOCHHS IMCUMILIUHBI (MO1YJISA)
Koa u HNuauxaropsl Jeckpunropsl
HaMMEeHOBaHUe
KOMIIeTEeHIIUHN
Yuusepcanabubie komnerenuuu (YK)

YK-1. Cocoben VYK-1.1. Ananusupyet 3aaqy, 3HaTh:
OCYILIECTBIIATh BbI/IENIsIs €€ 0a30Bble COCTABIISIONINE. OCHOBBI KPUTHMYECKOTO AHAIINA3a
TIOMCK, ¥ CUHTE3a HHPOPMAITHH.
KPUTUYECKUN Ymers:
aHaau3 BBIJICIISITh 0a3oBbIe
uH(pOopMaIuy, COCTABJISIIOLIME TOCTABJICHHBIX




MIPUMEHSTH
CHUCTEMHBIN ITOAXO
JUISL pELIEHUS

3ajad.
Baagern: mMerogamMu aHanau3a U
CHHTE3a B PELICHUH 3a]1a4.

IIOCTaBJICHHBIX
3amay

Ipodeccnonanbubie komnereHuun (I1K)
K- 5 3HaTh. MeTobl pa3paboTKu
Cnocoben IIK-5.1. TTorumaer [IPUHIIUIIBI OpUIHHAJIBHBIX aJITOPUTMOB
HUCIIOJIB30BaAThH MMpOorpaMMHBbIX peHleHI/Iﬁ C

3HaHUEC OCHOBHBIX
MCTOO0B
HCKYCCTBCHHOI'O
HHTCIIJICKTA B

OCIIeTYFOLICH IIPUMEHEHHS CUCTEM UCKYCCTBEHHOIO
npo(eCCHOHANBHON | pHTeNIeKTa s pa3IMYIHbIX
ACSATCIIBHOCTH . PEAMETHBIX obacTei;

IIK- 5. 3.

MpeIMEeTHOM 00JIacTH.

MIOCTPOCHUS U OCHOBHBIC METO IbI
CUCTEM HCKYCCTBEHHOTO MHTEJUICKTA U
MPUMEHSICT UX JUIS PEIICHUS 3a/1a4
poeCCHOHAIBHON e TEIHHOCTH
IIK- 5.2. Vccnenyet HanpaBiIeHUs

Br16upaeT KoMIuIeKchbl
METOJI0OB U UHCTPYMEHTAJIbHBIX
CPEICTB UCKYCCTBEHHOI'O MHTEJIEKTa
JUIsl pelieHus podeccnoHaIbHbIX
3ajjay B 3aBUCUMOCTH OT OCOOCHHOCTEH

HCITOJTb30BAaHUEM COBPEMEHHBIX
TEXHOJIOTHI

YMeTb: CTaBUTH 3a4a9U U
a[laHTI/IpOBaTI) METOAbI U aHFOpI/ITMLI
MAIIMHHOTO O0YYCeHHS

BuaageTb: mOCTaHOBKOM 3a1a4 I10
ajanTanuy Ui
COBEPILIECHCTBOBAHUIO METOJIOB U
AJIT'OPUTMOB I PCHICHUA
KOMIUIEKCa 3a7a4 NpeIMETHOU
obmacTu

CTpyKTypa u coaepkaHMe IUCHUILTHHbBI

4.1. CTpyKTYpa IMCHUILTHHBI

Buj yueoHoii padoThl Bcero IHopsinxoBbIii HOMEp
cemMecTpa

OO0mas TpyA0eMKOCTh TUCHUTUTHHBI BCETO (B 3.€.), 72 72

B TOM YHCIIE:

KypcoBoii npoexT (pabota)

AyIUTOpHBIE 3aHSATHUS BCETO 54 54

(B akaj. yacax), B TOM YHUCIIE:

Jlexuun 18 18

[IpakTHueckue 3aHITHsI, CEMUHAPbI 18 18

JIaboparopHbIie pabOTHI 18 18

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

TOM YHCIIE:

KCP

OKk3amMeH




OO01mmast Tpy10eMKOCTh TUCIIUTUTHHBI 72 712
AyIUTOpHBIE 3aHSATHUS BCETO 8 8
(B akaj. yacax), B TOM YHUCJIE:

Jlexknuu 4 4
[TpakTudeckue 3aHsITHsI, CEMUHAPHI

JIaboparopHbie pabOTHI 4 4
CamocrosTenbHast paboTa Bcero (B akaj. yacax), B 64 64
TOM YHCIIE:

KCP

DK3aMeH

OO6m1ast TpyA0€MKOCTh AUCIIUTUIMHBI 72 72

4.2. Conep:xaHue TUCHMILINHBI

n/n

HauMmeHoOBaHue MoAyJid, coAepiKaHue

«BBeaenue B I/ICKYCCTBeHHblﬁ HHTEJ/IVIECKT U OCHOBHBIC METOAbI
MAIlIMHHOTO 06y‘{EHI/IH AJIA paGOTbI C TAGJIMYHBIMH AAHHBIMH»

Jleknun

1.1-
1.5

[OnmmoHanbHO: MaTeMaTHYECKHM JMKOe3 110 dJeMEeHTaM MaTeMaTHYeCKOH
CTaTUCTUKH, TUHEHHON anreOpbl U MaTEMAaTUYECKOT0 aHaIu3a. |

OcHoBHbIE 3a1a4u CUCTEM HCKYCCTBEHHOTO WHTEJUICKTA.
Knaccudukanus, knactepusanus, perpeccus. TUIbl MaIMHHOTO OOYYEHHMS: C
yuuteneM, 0e3 yduTens, ¢ YaCTUYHBIM IMPUBJICUCHUEM YUUTENs, oOyueHue ¢
MOJIKPETIIICHUEM.

Knaccudukanus Ha npumepe anroputma K-Ommxkaiinmx coceneit (KNN)
[OnmmonanbHo: BBICTpBI TOMCK Ommkalmux cocenei.]. MeTpuku OleHKH
Kkiaaccudukanuu: nonHora, TouHocts, Fl, ROC, AUC. Bamunpanuonnas wu
TectoBas  BbIOOpka. Kpocc-Bammmarnusi. PabGora ¢ kareropuajibHBIMHU
MIPU3HAKAMU.

Perpeccuss. Metpukn onenkn perpeccun: MSE, MAE, R2 -
kodddunmenT aerepmuHanuu. JIuHeWHas perpeccus, TOJWHOMHATIbHAS
perpeccusi. IlepeoOyuenne u peryisipusanusi, rpedHeBas perpeccus, LASSO,
ElasticNet.

Jluneitnpie Momenu nis knaccudukanuu. IlepuentpoH, Joructuueckas
perpeccusi, IMOJHOCBSI3HbIE HEHUPOHHBIE CETH, CTOXACTUYECKUW TI'paJUuEeHTHBIN
CIyCK M 00paTHOE pacnmpoCTpaHEHHWE TpaaueHTa. Perymspusamnusi JTUHEHHBIX
MojieTiel Kiraccu(UKaIiuumg.

Knacrepuszanus, k-means, k-means++, DBSCAN, ariomepaTuBHas
KJ1acTepu3anus. MeTpUKH OLIEHKU KJIACTEPHU3aLIUU.

ANTOpPUTMBI, OCHOBaHHbIE Ha TPUMEHEHUU pEIIAIOUINX JEepEBbEB.
Kputepuu pazgenenus y3na: HHGOPMAIMOHHBIN BBIMTPHILI, KpuTepuil JKuHU.
AHCaMOJu pemammX IepPeBhEeB: CIyYalHbIN JeC, TPAIUCHTHBIA OyCTHHT.

Meton onopHbIXx BeKTOpoB. IIpsimast u oOpartHas 3amada. OmnpeneneHue
OTNOPHBIX BEKTOPOB. S I€pHBIN TPIOK.




HauBnbrii OaiiecoBckuii  Kilaccuukarop. Meroapl OIICHKHU
pacupeneneHus npu3Hakos. EM-anropurm Ha mpumepe CMeCH rayCCHaH.

Mertoabl Oe3rpaIueHTHON ONTHMH3AIMU: Ciaydaineii mouck, hillclimb,
OT)KUT, TCHETUUECKUI AJITOPUTM.

JlaboparopHblie padoThI

JIP1.1 | Metoasr paboThl ¢ Tabnuniamu B Python. Arperanust u BU3yanu3anus
naHHbIX. [IpoBeieHHe NEpBUYHOrO aHAIN3A JAHHBIX.
JIP1.2 | crionb30BaHKE U CPAaBHEHHE aITrOpUTMOB Kiiaccudukanuu: KNN,
pelaroIye 1epeBbes U NX aHCaMOJIU, JOTHCTUYECKasi PerpeCcCHs.
JIP1.3 | Mcnonb30Banue 1 OLIEHKA alrOpUTMOB perpeccur. [Tonoop onTruManbHbIX
[1apaMETPOB PETPECCUH
JIP1.4 | OntuMu3anMonHele 3amaud M ux pemieHus. [loxbop rumepmapameTpoB
QJITOPUTMa C IOMOIIBI0 METOJI0OB ONITUMU3ALINH.
IIpakTHKa
I1P1.1 | TIporpaMMHO-aJIFOPUTMHUECKOE OCBOEHUE MaTepHaa
CamocrosiTesibHasi padoTa
CP1.1 | IIpopaboTka yueOHOrO MaTepraia JeKIun
CP1.2 | TloaroToBka K 1a00paTOpHBIM paboTam
CP1.3 | IloaroroBka Kk pyOeKHOMY KOHTPOITIO
CP1.4 | JIpyrue Buabl CaMOCTOSTEIIBHONU PabOTHI
2 Jlexuun
2.1- | Heiiponnsie cetn. PyHKINN OMIMOKN HEUPOHHBIX CETEH U 00yUYeHHE C
2.3 | moMouIbI0 00PaTHOTO pacpocTpaneHus rpaauenTa. [lorsTre 63T9a 1 SMOXH.
PabGora ¢ w300paXeHHSIMH C TIOMOIIBIO HEWPOHHBIX ceTeil. CBepTouHBIC
HeliponHbie cetu. Onepanuu cBepToK, max-pooling. [lomynsapHbie apXUTEKTYpbI
CBEpTOYHBIX HelipoHHbIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepnoe o0y4ueHue.
O6paboTtka TekcToB. PaboTa ¢ €CTEeCTBEHHBIM S3bIKOM C IIOMOIIBI0 HEHPOHHBIX
cereil. BekTopHble nmpeacTaBineHus it Tekcta: word2vec, skipgram,
CBOW, fasttext. PexyppenTnsie Heliponnslie ceti, LSTM, GRU.
Tpancdopmepsi, BERT, GPT.
JlabopaTopHbie padoThl
JIP2.1 | Knaccudukanus n3o0paxeHuii u TpancepHoe odyueHue.
JIP2.2 | PaboTa c TeKCTaMM U MX BEKTOPHBIMH MPEJICTABICHUSIMH TEKCTOB.
IIpakTuka
ITP | [IporpaMMHO-aNrOpUTMHUYECKOE OCBOCHHE MaTepHaa
2.1
CamocrosiTesbHast padora
CP2.1 | IlpopaboTka yueGHOro MaTepHaja JeKIHi
CP2.2 | IloaroToBka K 1a00opaTopHbIM paboTam
CP2.3 | IloaroToBka K pyoexHOMY KOHTPOJIIO
CP2.4 | JIpyrue BUJIbI CAMOCTOSATEIBHOM PabOTHI
3 «O0y4eHue ¢ MoJKperICHUEM»
Jlexknun
3.1- | IlonsTus arenta, cpeaibl, COCTOSIHUSA, ACUCTBUI U Harpaabl. DyHKIUS
3.2 | uenHoctu cocrosaus  (Valuefunction) um  QyHKumMs kadecTBa JeHCTBUS

(Qfuntion).

OnTuMu3aIusl CTPATETHd C MOMOIIBI0 MAKCUMHU3ANWN (DYHKIUH IICHHOCTH H
kadecTBa. Q-o0yueHue.

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

Hns yposus skcneptHbiii: REINFORCE, A2C, PPO, DDPG.




JlaboparopHblie padoThI

JIP3.1 | IIpumenenue Q-Networks juist peneHust IpOCThIX OKPY)KCHHH.

IIpakTuka

IIP | [IporpaMMHO-aNTOPUTMHYECKOE OCBOCHHE MaTepHasa
3.1

OO0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu moATroTOBKE OaKaIaBPOB UCIOJIB3YIOTCS CIEAYIONINE OCHOBHBIC ()OPMBI IPOBEACHHUS
y4eOHBIX 3aHATHIA:
® HMHTEPAKTHBHBIE JICKIINH;
®  JICKIMU-TIPECC-KOH(PEPEHIINH;
® TPCHUHIY M CEMUHAPBI 110 PA3BUTHIO TPOPECCHOHATHHBIX HABBIKOB;
® TpYIIOBBIC, HAYYHBIC JUCKYCCUU, TCOATHI.

IIpu ocymecTBiIeHNH 00pa3oBaTEIbHOIO Ipoliecca MPUMEHSIOTCS HH(POPMAalOHHbIE
TEXHOJIOTUM, HEOOXOIUMBbIE AJIS MOATOTOBKHM IPE3EHTAIlMOHHBIX MAaTEpUaloB U MaTEpUaoB K
3aHATUAM (KOMIBIOTEPHI ¢ IPOrPaMMHBIM 00€CIIeYeHNEeM /ISl CO3/IaHusl U 10Ka3a Mpe3eHTaluil, ¢
JIOCTYIIOM B ceTb «/IHTEepHET», IOUCKOBBIE CUCTEMBI M CIIPABOYHBIE, TPO(PECCHOHATBHbBIE PECYPChI
B ceT «HTEpHETY).

B By3e o00opynoBaHbl MOMEIICHHMS I CAMOCTOATEIBHONW pPabOThl 00ydaromumxcs
OCHAIIIEHbl KOMIIBIOTEPHOM TEXHUKOM € BO3MOYKHOCTHIO MOAKIIOUeHUs: K cetu «MHTepHer» u
o0ecIieueHneM JI0CTyIa B MIEKTPOHHYIO HH(POpMAMOHHO-00pa30BaTEIIbHYIO CPEy By3a.

Hcnoab3yemsbie pecypchl HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH «Internet»;
HH(POPMALUOHHBIE TEXHOJIOTHH, IPOrPAMMHBIE CPEACTBA U MH(POPMAILUOHHO-CIIPABOYHBIEC
CHCTEMBI

ceTb «AHTEpHET»), HEOOXOAMMBIX /IJIsl OCBOEHUS TUCIHILIMHBI

IIpuMepHBIii IEpEYEHDb PECYPCOB CETU «MHTEPHET», PEKOMEHIYEMBIX IIPH OCBOCHUU MOAYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Beenenue B mMammHHOe o0ydenue ot «Bioinformaticinstitutex»
(https://stepik.org/course/4852/promo )
3. Cnenuanuzanus MammHHOe 00y4eHHe U aHAINU3 TaHHBIX 0T «MOCKOBCKHIA (hU3HKO-
texHuueckuid mHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist npoBeneHus copeBHoBaHui o DataScience( https://www.kaggle.com )

Se-Library.ru [Onextponnsii pecypc]: Hayunas oanektponnas Oubnumortexka. — URL:
http://elibrary.ru/ (nata oopamenus 11.05.2018).
6.OnekTpoHHO-0MOMMOTeyHass cuctema [PRbooks  [Onmekrponnsii  pecypc]. — URL:

http://www.iprbookshop.ru/ (mata oOpamenus 11.05.2018). — JlocTyn K CHCTEME COTJIACHO
npaswiaM ObC u norosopom ynusepcurera ¢ IbC.

DopMBbI TEKYIET0 KOHTPOJIA
1. TectoBble 3anaHMs.
2. IlpumepHble TEMBI TOKIA0B U BBICTYIUICHUH.



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/
http://elibrary.ru/
http://www.iprbookshop.ru/

KoHTponbHbIE BOIPOCHI.
Bomnpocsl 1151 caMOIpOBEPKHU.
IlepeueHp BONpPOCOB Uil TOATOTOBKH K 3a4ETy

o ok~ w

MCTO[[I/I‘-IGCKI/IC PEKOMCHAAINHN IJId o6yqa}oumxcs1 110 OCBOCHHUIO JUCHHUITIIMHBI.

®opma MPOMeKYTOYHOT0 KOHTPOJIS

3auer

Pa3paborunk: cr.npen. kapeapsl «MCuT» Myp3adexkoBa M.U.




