AHHOTAIIUA

padouyeil nporpaMMbl y4e0HOI TUCHMILIIUHBI
b1.B.18 Cucrembl HCKYCCTBEHHOT0 HHTE/JIEKTA

HanpasJsienue noarorosku 6axkanaspuara38.03.01 «Ixkonomukay,
npopuiab «byxrajJrepckuii yyer, aHAJIU3 U ayAUT»

1. Ileaun ocBOEHUS AU CHUNIUHBI

[enbro n3yueHus: AUCHUTLTHHBI «CHUCTEMBI HCKYCCTBEHHOTO MHTEIICKTAY SBIISETCS
(dbopMHpOBaHUE KOMITETCHIIUU B 00JIACTH IPUMEHECHHUSI MHTEIUIEKTYaTbHBIX HHPOPMAIIMOHHBIX
CUCTEM JIsl pelIeHus Mpo(ecCHOHABHBIX 3a/1a4.
3anaun TUCHUTUIUHBL:
— O3HAaKOMHWTH C COBPEMEHHBIMH OOJIACTSIMH MCCIICIOBAHUS 110 UCKYCCTBEHHOMY WHTEJUICKTY
U cepaMu IPHIIOKEHUS YKCIIEPTHBIX CUCTEM;
— TIO3HAKOMHUTh C KOHIEMNIMSIMHU, COCTABISIONIMMU OCHOBY COBPEMEHHBIX CHUCTEM
HCKYCCTBCHHOT'O MHTEIIJICKTA;
— W3JIOKUTh TEXHUYECKHE IIOCTAHOBKM OCHOBHBIX 3ajay, pEHIaeMbIX CHCTEMaMH
UCKYCCTBEHHOT'O HHTEIIJICKTA,
— TMO3HAKOMHUTH C OCOOCHHOCTSMH IPAKTUYCCKOTO WCIOIh30BAHUS HWHTCIUICKTYaTbHBIX
WH(OPMAIIMOHHBIX CUCTEM B 00J1aCTH MH(POPMAITMOHHOM 0€30MMacCHOCTH.

Mecto nucuuniaunbl B cTpykrype OIIOII 6akanaBpuara

Jucuumnnrza «CHcTeMBbl HCKYCCTBEHHOTO MHTEIUIEKTa» B IKOHOMMKE) BKIIIOYEHA B BAPHATUBHYIO
4acTh OCHOBHOM  mpodeccHuoHaIbHOM  00pa30BaTENIbHOM  MPOrpaMMbl  aKaJeMHUUYECKOTO
OakanaBpuaTa 1o HarpasieHUto noArotoBku 38.03.01. «OxoHoMuKa», npoduias byxraarepckuii
y4eT, aHaJIu3 U ayuT, SBISIETCS AUCIHUIUIMHON MO BRIOOPY, M3ydaeTcs Ha 3 Kypce B 6 cemecTpe.
Jns  ocBoeHHS AUCHMILIUHBI CTYJIEHTBHl HCHOJB3YIOT 3HAHMUS, YMEHHS U HaBbIKW,

C(I)OpMI/IpOBaHHHe Ha OpeAbIAylnieM YPOBHC O6pa3OBaHI/I${. 3HaHUA U YMCHHS, TOJTYUCHHBIC TIPU
HU3YUCHUHU JUCHUILINHBI, H6‘06XO):[I/IMBI O6y‘{aIOH_II/IMC}I HJI1  OCBOCHUA HpO(I)eCCI/IOHaJ'IBHBIX
KOMIIETEHIIUA H peuieHus 3aaa4 MCEKIIMYHOCTHOI'O, MCKKYIJIbTYPHOI'O U HpO(beCCI/IOHaJ'ILHOFO
B3aUMOICHUCTBUSI.

Pe3yjabTaThl 0CBOEHHUS IMCUMILIUHBI (MOTYJIs)

Kon n HNuaukaropsl Jeckpunropsl
HaMMEHOBaHUe
KOMITETEHIHHU

Yuausepcanabubie komnereHunu (YK)

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

OCYIIECTBIISTh BBIZICIISISE €€ 0a30BBIE COCTABIISIONINE. OCHOBBI KPUTHYECKOT'O aHAIN3a
TIOWCK, W CHHTE3a HHPOPMAIIHH.
KPUTHYECKHUI Ymersn:

a”Ham3 BBIZIEIATH 0a30BLIE
uH(popMaIuy, COCTaBIISIIONIUE TOCTABIEHHBIX
MPUMCHSITh 3ajad.

CUCTEMHBIN MMOIXO Baagerb: MeTonaMu aHaiii3a U




JUTSL PEUICHUS CHHTE3a B PCIICHUY 3a/1a4.
MIOCTaBICHHBIX
3aj1a4

[podeccnonanbubie komnerenunu (IK)
IIK- 6 3uatb. MeToapl pa3paboTKu
Cnocoben IIK- 6.1. [TonMMaeT NpUHIKIIEL OPHMTHHAIILHBIX aJITOPUTMOB U
HCIIOJIb30BaTh HOCTPOEHHS U OCHOBHBIE METO/IbI HPOrpaMMHBIX PEIICHHH €

3HaHHC OCHOBHBIX CHUCTEM HUCKYCCTBCHHOI'O MHTCIIJICKTA U

METOZIOB NPUMCHSICT UX AJIs PCLICHMSA 3aJa4
HCKYCCTBEHHOI'O po(ecCHOHAITLHOM IS TEIbHOCTH
UHTEJUIEKTa B IIK- 6.2. MccaenyeT HanpaBiaeHUs
HOCTIE Y OIIEH IPUMCEHCHHS CUCTEM HUCKYCCTBEHHOI'O

pOo(eCcCHOHANLHON | UHTEIIEKTa I Pa3IMUHbIX

ACATCIBHOCTH . MPEAMETHBIX 00J1acTel;

MPEeIMETHOM 00JIaCTH.

IIK- 6. 3. Br16upaeT KOMILIEKCHI
METOJIOB M HHCTPYMEHTAIbHBIX
CPEICTB UCKYCCTBEHHOT'O UHTEIICKTa
JUISL petieHus npogdecCuOHaATbHBIX
3a7a4 B 3aBUCHMOCTH OT OCOOCHHOCTEH

HCTIOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTUH

YMeTb: CTaBUTH 337a4u U
aJanTHPOBATh METOJbI M AITOPUTMBI
MAIIMHHOTO 00yUeHHUS

BuaaneTnb: MOCTaHOBKOM 3aj1a4 110
aJanTanyuy Uin
COBEPIICHCTBOBAHHUIO METOJIOB U
AJIT'OPUTMOB I PCHICHUA
KOMILJIEKCA 3a/1a4 IPEeIMETHOMI
obmactu

CTpyKTypa u cojep:KaHHue AUCHUTTHHBI

4.1. CTpyKTYpa IMCHUILTHHBI

Bup yueOHoii padoThI Bcero IHopsaaxoBbIii HOMEpP
cemecTpa

OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI BCETO (B 3.€.), 72 72

B TOM YHUCIIE:

KypcoBoii npoekt (paboTa)

AyIUTOpHEIE 3aHATHUS BCETO 54 54

(B akaj. yacax), B TOM YHUCIIE:

Jlexnun 18 18

[IpakTnyeckue 3aHITHsI, CEMUHAPbI 18 18

JIaGopatopHble paboThI 18 18

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

TOM YHCIIE:

KCP

OK3amMeH




OO0mmast Tpy10€MKOCTh TUCITUTUTHHEI 72 712
AyIUTOpHBIE 3aHATHUS BCETO 32 32
(B akaj. yacax), B TOM YHUCJIE:

Jlexuun 16 16
[TpakTudeckue 3aHITHsI, CEMUHAPHI

JIaboparopHbie pabOTHI 16 16
CamocrosiTenbHast paboTa Bcero (B akaj. yacax), B 40 40
TOM YHCIIE:

KCP

DK3aMeH

OO6m1ast TpyA0€MKOCTh AUCIIUTUIMHBI 72 72

4.2. Conep:xaHue TUCHMILINHBI

HaumeHoBaHUe MOAYJIA, COAEPKaHHNE

«BBeageHue B I/ICKYCCTBEHHblﬁ HHTEJIVICKT U OCHOBHBI€ METOAbI
MAIIUHHOT O 06y‘IEHI/IH AJIA paGOTbI C TAGJIMYHBIMH AAHHBIMH»

Jleknyn

1.1-
1.5

[OmmmoHanbHO: MaTEeMaTHYECKUM JHKOe3 110 3JEeMEHTaM MaTeMaTHYeCKOM
CTaTUCTHKH, TUHEHHOMN anreOpbl 1 MaTeMaTHYECKOTO aHAIU3A. |

OcHoBHbIE 3aJjauu cUCTEM HCKYCCTBEHHOTO MHTEJUIEKTA.
Knaccudukanus, knacrepusauus, perpeccus. THUIbl MalIMHHOTO OOy4YeHHUS: C
yuuteneMm, 0e3 yduuTens, ¢ YaCTUYHBIM HPUBJICUEHHEM YUUTENs, OOyueHHe C
MOJIKPEIIIICHUEM.

Knaccudukanus Ha npumepe anroputma K-ommkaiimmx coceneit (KNN)
[OnmmoHansHO: BEICTpBI TOWCK OmKaWmux cocenei.]. MeTpuku OIeHKH
kiaccudukamuu: monHora, TouHocth, Fl, ROC, AUC. BamuparuonHas u
TectoBass  BbIOOpka. Kpocc-Bammparusi. PaGora ¢ kareropuaibHBIMHU
MpU3HAKAMHU.

Perpeccuss. Metpukun onenkn perpeccun: MSE, MAE, R2 -
kodpduuuent nerepmuHanuu. JluHeilHas perpeccus, NOJIMHOMHAJIbHAS
perpeccust. [lepeoOydueHne u perymsipusaius, rpedHeBas perpeccus, LASSO,
ElasticNet.

Jluneitable Mogenu ans kinaccuduxanuu. [lepuentpoH, Joructudeckast
perpeccusi, MOJHOCBSI3HbIE HEUPOHHBIE CETH, CTOXAaCTMYECKMH TI'paJMeHTHBINA
CITyCK M 00paTHOE pacmpoCTpaHEHHWE TpajaueHTa. Perymspuzanusi JTUHEHHBIX
MoJieNel KI1acCu(pUKAIMUH.

Knacrepuzanus, k-means, k-means++, DBSCAN, arinomepartuBHas
KJactepuszanus. MeTpUKH OLIEHKH KJacTepU3alliu.

ANTOPUTMBI, OCHOBaHHBIE Ha TIPUMEHEHHH pEIIAOIINX JEePEBHEB.
Kpurepun pasznenenus ysna: nHGOPMAIMOHHBIN BBIUTPHILI, KpuTepuil JKUHU.
AHcaM0I1 pelarouIX JepeBbeB: CIy4yalHbli Jec, IpaJleHTHbINH OyCTHUHT.

Meton onopHbIX BeKTOpoB. Ilpsimas u oOpartHas 3amaya. OmnpeneneHue
OMOPHBIX BEKTOPOB. A NEPHBIN TPIOK.




HausHebIit OaliecCOBCKUI Kiaccudukarop. MeTtoas! OLICHKU
pacnpejeneHus mpu3HakoB. EM-aqroput™ Ha IpuMepe CMECH rayCCHaH.

Metoapl Oe3rpaIueHTHON ONTUMH3AIMK: ClaydaiHbii mouck, hillclimb,
OTYKHT, TEHCTUIECKUI allTOPHUTM.

JlaGopaTopHblie padoThbI

JIP1.1 | Metoasl paboTsl ¢ Tabauiiamu B Python. Arperatiust u BU3yaim3anus
JaHHbIX. [IpoBeieHre NEPBUYHOTO aHAIN3A JAHHBIX.
JIP1.2 | cionp30BaHKUE U CpAaBHEHHE allTOPUTMOB Kitaccudukamuu: KNN,
pelIaIue 1epeBbes U UX aHCaMOJIH, JJOTHCTHYECKasi PerpecCHsl.
JIP1.3 | Mcnionb30BaHue U OLIEHKA alrOpUTMOB perpeccur. [Ton6op onTuManbHbIX
[1apaMeTPOB PErPECCUU
JIP1.4 | OnTuMu3anoHHble 3agaud M ux peweHus. [loxbop runepnapameTpoB
JITOPUTMA C IOMOIIBI0 METOJI0B ONITUMU3ALIUH.
IIpakTHKa
I1P1.1 | TIporpaMMHO-aJIFOPUTMHUECKOE OCBOEHUE MaTepHalla
CamocrosiTesibHasg paGora
CP1.1 | [IpopaboTka yueOHOTO MaTepraia JESKIHi
CP1.2 | [ToaroroBka K 1abopaTOpHBIM paboTaM
CP1.3 | [loaroroBka K pyO€KHOMY KOHTPOJIIO
CP1.4 | [Ipyrue BUIBI CAMOCTOSITEIIBHON pabOTHI
2 Jlexumn
2.1- | Heliponnsie cetn. @yHKmuu omrOKM HEHPOHHBIX CETEH U 00yUYeHHE C
2.3 | IOMOIIBI0 OOPATHOTO PACIPOCTPaHEHUs TpaauenTa. [loHsTre 65T4a U SMOXU.
Pabora ¢ wu3o0paxkeHHsIMH C TIOMOIIbIO HEMpPOHHBIX ceTell. CBepTOUHbIE
HeliponHbie cetu. Onepanuu cBepToK, max-pooling. [lomynspabie apXUTEKTYpHI
cBepTOouYHBIX HelpoHHbIX cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpanchepHoe oOyueHue.
O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3bIKOM C IMOMOIIBIO HEHPOHHBIX
cereil. BekTopHbIe peicTaBIeHus s TekcTa: word2vec, skipgram,
CBOW, fasttext. PexyppenThslie HeliponHsie ceti, LSTM, GRU.
Tpancopmepst, BERT, GPT.
JlabopaTopHbie paboThl
JIP2.1 | Knaccudukaius n3obpaxxeHuil 1 TpaHcepHoe o0ydeHue.
JIP2.2 | PaboTa ¢ TeKCTaMM U MX BEKTOPHBIMH MPEJICTABICHUSIMHU TEKCTOB.
IIpakTuka
ITP | IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHalla
2.1
CamocrosiTeibHas padora
CP2.1 | ITpopaboTka yueOHOro MaTepHuaa JEeKIui
CP2.2 | IToaroToBka K 1a00paTopHbIM paboTam
CP2.3 | IToarotoBka K pyoe:KHOMY KOHTPOJIIO
CP2.4 | JIpyrue BUIbI CAMOCTOSTENTEHON pabOTHI
3 «O0y4eHue C MOoAKPEIIEHUEM»
Jleknuun
3.1- IToHsTHS areHTa, cpeapl, COCTOAHUSA, AEUCTBUM U Harpaabl. OyHKIUA
3.2 neHHoctu coctostaust  (Valuefunction) u  ¢dyHKIMS KadecTBa  ACHCTBHS

(Qfuntion).

OnTuMu3aus CTPATErHH C MOMOIIBI0 MaKCUMU3aMA (DYHKIUH IEHHOCTH |
kadecTBa. Q-o0yueHue.

I'ny6okoe obyuenue ¢ moakpermicareM. Deep Q-Networks, Actor-critic.

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




JlaGopaTropHble padoThbI

JIP3.1 | [Ipumenenne Q-Networks st pemmeHns MpoCThIX OKPYKEHUH.

IIpakTnka

P | IIporpaMMHO-aJITOPUTMHUYECKOE OCBOECHHE MaTepuaia
3.1

OO0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu moaroroBke O0aKkanaBpOB UCIIOJIB3YIOTCS CIEAYIOLINE OCHOBHBIE ()OPMBI IIPOBECHUS
YUEOHBIX 3aHSTUH:
® HHTEPAKTUBHBIE JIEKLIUY;
® JIEKIMU-TIPECC-KOH(EPEHINH;
® TPEHUHIU U CEMUHAPBI IO PA3BUTHIO IPOPECCHOHATIBHBIX HABBIKOB;
® TpYIIOBBIE, HAYYHBIE TUCKYCCUH, 1€0ATHI.

IIpu ocymecTBiIeHMH 00pa30BaTENbHOIO IpolLecca MPUMEHSIOTCS HH()OpPMalMOHHbIE
TEXHOJIOTUM, HEOOXOJUMBbIE JJIsl MOJrOTOBKHM IPE3EHTALlMOHHBIX MaTepUaloB U MaTepUalIOB K
3aHATUAM (KOMIBIOTEPHI C IPOrPAaMMHBIM 00€CIIEYeHUEM ISl CO3JaHMsl M TI0Ka3a Mpe3eHTaluil, ¢
JIOCTYIIOM B ceTb «/IHTepHEeT», MOMCKOBBIE CUCTEMBI M CIIPAaBOYHBIE, MPO(EeCCHOHANBHBIE PECYPCHI
B ceT «HTEpHETY).

B By3e o00opynoBaHbl TOMEIICHHMS I CAMOCTOATEIBHONW pPabOThl 00ydaromumxcs
OCHAILIEHbl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJAKIIOUEHUs K cetu «/HTepHEeT» H
o0ecIieueHneM JI0CTyIa B MIEKTPOHHYIO HH()OpMAMOHHO-00pa30BaTENIbHYIO CpEy By3a.

Hcnoub3yemblie pecypcbl HHGOPMAIHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH «Internety;
HH(POPMALUOHHBIE TEXHOJIOTHH, IPOrPAMMHBIE CPEACTBA U MH(POPMAILMOHHO-CIIPABOYHBIEC
CHCTEMBI

ceTb «AHTEpHET»), HEOOXOAMMBIX /IJIsl OCBOEHUS TUCIHILIMHBI

IIpuMepHBIii IEpEYEHDb PECYPCOB CETU «MHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUU MOAYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Beenenue B mMammHHOe o0ydenue ot «Bioinformaticinstitutex»
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanus MamuHHOe 00ydeHre U aHaJIn3 JaHHbIX OT «MOCKOBCKUH (QU3HKO-
texHunueckuid mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnatdopma s npoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

Se-Library.ru [Onextponnsii pecypc]: Hayunas oanektponnas Oubnmumortexka. — URL:
http://elibrary.ru/ (nata oopamenus 11.05.2018).
6.OnexkTpoHHO-OnOMoTeunass cuctema [PRbooks  [Onexrtponnsiit  pecypc]. — URL:

http://www.iprbookshop.ru/ (mata o6pamenus 11.05.2018). — JlocTynm K CHCTEME COTJIACHO
npasunam ObC n noroBopom ynusepcurera ¢ IbC.

DopMBbI TEKYILET0 KOHTPOJISA
1. TecroBsle 3aaHusl.
2. TlpumepHbIe TEMBI JOKJIAA0B U BBHICTYIICHHH.



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/

KoHTposbHbBIE BONIPOCHI.
Bomnpocsl 111 caMOnpoBEpKH.
Ilepeuenb BOpoCOB ISl MOATOTOBKH K 3a4ETy

o ok~ w

MGTOI[I/I‘-ICCKI/IG PEKOMCHOAIN IJId 06yqa}0Lu1/1xc;1 110 OCBOCHHIO AU CHUIIIINHBI.

®opma MPOMeKYTOYHOT0 KOHTPOJIS

3auer

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




