AHHOTAIIUA

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

HanpasJisienue noarorosku 6axkanaspuara38.03.04 «I'ocynapcTBeHHOE 1 MYHHIIUIIAJIbHOE
ylpaBJieHHe»,

l'[pO(l)I/I.]'[L «FocynachBeHHaﬂ H MYHUIMIIAJIbHAs cnymﬁa»

1. Ilean ocBOeHMSI AUCHUILINHDBI

[enbro n3yueHus: AUCUUTUTHHBI «CHCTEMbI HCKYCCTBEHHOTO HHTEIUICKTA) SBIISICTCS
(dbopMHpOBaHUE KOMIIETCHIIUU B 00JIACTH IPUMEHECHHUSI MHTEIUIEKTYaIbHBIX HHPOPMAIIMOHHBIX
CUCTEM ]ISl pelIeHus Mpo(ecCHOHAIBHBIX 3a]1a4.
3anaun TUCHUTUIUHBL:
— O3HAKOMHWTH C COBPEMEHHBIMH O0JIACTSIMH MCCIICIOBAHMSI TT0 UCKYCCTBEHHOMY UHTEIIICKTY
U chepamMu IPUIIOKECHUS IKCIIEPTHBIX CHCTEM;
— TMI03HAKOMUTh C KOHIICTIIUSMHU, COCTaBJSIONIMMH OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBCHHOT'O MHTEIIJICKTA;
— W3JIOKUTh TEXHUYECKHE IIOCTAHOBKM OCHOBHBIX 33Ja4, pPEIIAeMbIX CHCTEMaMH
HCKYCCTBCHHOT'O MHTEIIJICKTA;
— TMO3HAKOMHUTh C OCOOCHHOCTSMU MPAKTUYECKOTO WCIIOJIB30BaHUS HHTEIUICKTYaIbHBIX
WH(OPMAIIMOHHBIX CUCTEM B 00J1aCTH MH(POPMAITMOHHOM 0€30MMacCHOCTH.

Mecto nucunmumasl B ctpykrype OIIOII 6akanaspuara
I[I/ICHI/IHIII/IHa «CucreMsl HCKYCCTBCHHOI'O MHTCJIJICKTA» B OKOHOMMUKE) BKIKOUCHA B BAPUATUBHYIO
4acTh OCHOBHOM  mpodeccHoHanbHOM  00pa3oBaTelbHOM  MHPOTrpaMMBl  aKaJeMHUYECKOTO
OaxanaBpuaTa 1o HampasieHuo noAroToBku 38.03.01. «DkoHoMUKay», npoduib byxrantepckuii
y4eT, aHaJlu3 U ayuT, SBISETCA AUCUUIUIMHON IO BBIOOPY, M3ydaeTcs Ha 3 Kypce B 6 cemecTpe.
Jis  OCBOEHUS  JTUCIMITIMHBI CTYACHTHl HCIOJIb3YIOT 3HaHUS, YMEHUS M HaBBIKH,
chopMHpOBaHHBIE HA MPEABIIYLIEM YpOBHE 00pa3oBaHMs. 3HAHUA M YMEHHs, MMOJy4YEHHbIE MPU
U3y4EHUM JUCLMIUIMHBIL, HEOOXOOUMbI OOy4arolMMCs JUIs OCBOEHHUS MNPOECCHOHATBHBIX
KOMIIETEHIIMH M pelIeHHs 337ad MEXKIMYHOCTHOTO, MEXKYJIbTYpPHOIO U MPO(hecCHOHATIBHOTO

B3aUMOJICHCTBUS.
Pe3yabTaThl 0CBOCHUS TUCHMILIMHBI (MOLYJIs1)
Koa u HNuauxaropsl Jeckpunropsl
HaMMEHOBaHUe
KOMITETEHIHHU

YuauBepcanbhbie komnereHunu (YK)

YK-1. Cocoben VYK-1.1. Aranusupyet3anady, BeIACHIS | 3HATD:

OCYIIIECTBIISATH ee 0a30BBIE COCTABIIAIOIIHE. OCHOBBI KPUTHYECKOT'O aHAIN3a
MTOMCK, W CHHTE3a HHPOPMAIIHH.
KPUTHYECKHUI Ymersn:

aHanm3 BBIJICIIATH 0a3oBbIC

I/IH(bOpMaI_II/II/I, COCTaBJIAIOIIIUE ITOCTaBJICHHBIX




MIPUMEHSTH
CHUCTEMHBIN ITOAXOL,
JUISL pELIEHUS

3ajad.
Baagern: mMerozamMu aHanu3a U
CHHTE3a B PEIICHUU 3a]1a4.

IIOCTaBJICHHBIX
3amay

Hpodeccnonanbubie komnereHnun (1K)
IIK- 6 3HaTh. MeTobl pa3paboTKu
Cnocoben IIK-6.1. TTorumaer [IPUHITUIIBI OpUIHHAJIBHBIX aJITOPUTMOB
HUCIIOJIB30BaAThH MMpOorpaMMHBbIX peHleHI/Iﬁ C

3HaHHWE OCHOBHBIX
METO/I0B
HCKYCCTBCHHOI'O
HUHTCIJICKTA B
MOCJEAYOIIEN
npodeccuoHanbHOM
JESITEIbHOCTH .

MIOCTPOCHUS U OCHOBHBIC METO/IbI
CUCTEM HCKYCCTBEHHOTO MHTEJICKTA U
MPUMEHSICT UX JUIS pEIICHUS 3a/1a4
PO eCCHOHAIBHON e TEIHHOCTH
IIK- 6.2. Vccnenyet HanpaBiIeHUs
NPUMEHEHHS CUCTEM UCKYCCTBEHHOTO
HUHTEIICKTA  JIJIS Pa3IM4YHbIX
IIPEIMETHBIX 00J1acTel;

IIK- 6. 3.
METOJIOB 1 HHCTPYMEHTAIbHBIX

Br16upaeT KoMILIeKchbl

CPEICTB UCKYCCTBEHHOI'O MHTEIIEKTa
JUIsl pelIeHus MpodeccnoHalIbHbIX
3ajjay B 3aBUCUMOCTH OT OCOOCHHOCTEH
npeaMeTHOM obnacTu.

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
cemecTpa

OO61mas TpyA0eMKOCTh TUCIUTUTHHBI BCETO (B 3.€.), 72 72

B TOM YHCIIE:

KypcoBoii npoexT (pabota)

AyIUTOpHEIE 3aHATHUS BCETO 54 54

(B akaj. yacax), B TOM YHUCJIE:

Jlexuun 18 18

IIpakTnueckue 3aHITHsI, CEMUHAPbI 18 18

JIaboparopHbie pabOTHI 18 18

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

TOM YHCIIE:

KCP

OKk3amMeH




OO0mmast Tpy10eMKOCTh TUCIIUTUTHHBI 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
CTaTHCTUKH, TUHEHHON anreOpbl U MaTEMAaTUYECKOTO aHaIu3a. |

OcHoBHbIE 3aJjauu cUCTEM HCKYCCTBEHHOTO WHTEIJIEKTA.
Knaccudukanus, knacrepusauus, perpeccus. THUIbl MalIMHHOTO OOy4YeHHUS: C
yuuteneMm, 0e3 yuuTens, ¢ YaCTUYHBIM MPUBJICUEHUEM YUUTENs, OOydeHue ¢
MOJIKPEIIIICHUEM.

Knaccudukanus Ha npumepe anroputma K-ommxkaiinmx coceneit (KNN)
[OnumoHansHO:BRICTPBI  MOWCK  OMKaWmuxX cocener.]. MeTpukd OIeHKH
kiaccudukaiuu: monHora, TouHocth, Fl, ROC, AUC. BamuparuonHas u
TectoBass  BbIOOpka. Kpocc-Bammparusi. PaGora ¢ kareropuaibHBIMHU
MpU3HAKAMHU.

Perpeccuss. Metpukun onenkn perpeccun: MSE, MAE, R2 -
kodd¢uimeHT nerepmuHanuu. JluHelHas  perpeccus, TOJUHOMHUATHHAs
perpeccust. [lepeoOydueHne u perymsipusaius, rpedHeBas perpeccusi, LASSO,
ElasticNet.

Jluneiinbie Momenu mis knaccudukanuu. I[lepuentpoH, moructuueckas
perpeccusi, MOJHOCBSI3HbIE HEHPOHHBIE CETH, CTOXACTUYECKUM TpaJlueHTHBIN
CITyCK M 00paTHOE pacmpoCTpaHEHHWE TpajaueHTa. Perymspuzanusi JTUHEHHBIX
MojieJIel Kitaccu (UK.

Knacrepuzanus, k-means, k-means++, DBSCAN, arinomepartuBHas
KIacTepusanus. MeTpuKH OIeHKH KJIacTepU3alinu.

ANTOPUTMBI, OCHOBaHHBIE Ha TIPUMEHEHHH pEIIAOIINX JEePEBHEB.
Kputepuu pazgenenus y3na: HHGOPMAIIMOHHBIN BBIMTPHIII, KpUuTepuil JKUHU.
AHcaM0I1 pelarouX JepeBbeB: CayyaiiHbIN jiec, TpaAUeHTHbII OyCTHHT.

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 ONTUMH3AIMU: Cay4aiHbii mouck, hillclimb,
OTYKHT, TEHCTUIECKUI allTOPHUTM.

JlaGopaTopHblie padoThbI

JIP1.1 | Metoasl paboTsl ¢ Tabauiiamu B Python. Arperatiust u BU3yaim3anus
JaHHbIX. [IpoBeieHre NEPBUYHOTO aHAIN3A JAHHBIX.
JIP1.2 | cionb30BaHKE U CPaBHEHHE allTOPUTMOB Kiaccudukanuu: kNN,
pelIaIue 1epeBbes U UX aHCaMOJIH, JJOTHCTHYECKasi PerpecCHsl.
JIP1.3 | Mcnionb30BaHue U OLIEHKA aITOPUTMOB perpeccuu. [1o160p onTuManbHbIX
[1apaMeTPOB PErPECCUU
JIP1.4 | OnTuMu3anoHHble 3agaud M ux peweHus. [loxbop runepnapameTpoB
JITOPUTMA C IIOMOIIBIO METO/I0B ONITHMHU3ALIHH.
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 | Jlpyrue Buabl CaMOCTOSITEIbHOM PabOTHI
2 Jlexumn
2.1- | Hetiponnsie cetu. @yHKuny ommOKA HEMPOHHBIX CeTe U 00yUYeHHE C
2.3 | IOMOIIBI0 OOPATHOTO PACIPOCTPaHEHUs TpaauenTa. [loHsTre 65T4a U SMOXU.
Pabora ¢ wu3o0paxkeHHsIMH C TIOMOIIbIO HEMpPOHHBIX ceTell. CBepTOUHbIE
HeliponHbie cetu. Onepanun cBepToK, max-pooling. [lomynspabie apXUTEKTYpHI
CBepTOUHBIX HelponHbIx cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpanchepHoe oOyueHue.
O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3bIKOM C IMOMOIIBIO HEHPOHHBIX
cereil. BekTopHble nmpeactaBnenus i 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 ¢ MoJAKpernIeHuEeM»
Jleknuun
3.1- ITonsTHs areHTa, cpeapl, COCTOSAHUS, AeUCTBUI U Harpaabl. OyHKIHs
3.2 neHHoctu coctostaust  (Valuefunction) u  ¢dyHKIMS KadecTBa  ACHCTBHS

(Qfuntion).

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

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

Hnst 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 moaroroBKke O0aKanaBpOB UCIIOIB3YIOTCS CIEAYIOIINE OCHOBHBIE ()OPMBI IIPOBECHUS
YUEOHBIX 3aHSTUH:
® HHTEPAKTUBHBIE JIEKLIUY;
® JIEKIMU-TIPECC-KOH(EPEHINH;
® TPEHUHIU U CEMUHAPBI IO PA3BUTHIO IPOPECCHOHATIBHBIX HABBIKOB;
® TpYIIOBBIE, HAYYHBIE TUCKYCCUH, 1€0ATHI.

IIpu ocymecTBiIeHUH 00pa30BaTENbHOIO Ipoliecca MPUMEHSIOTCS HH(POPMAalUOHHbIE
TEXHOJIOTUM, HEOOXOJUMBbIE JJIsl MOJrOTOBKHM IPE3EHTALlMOHHBIX MaTepUaloB U MaTepUalIOB K
3aHATUAM (KOMIBIOTEPHI C IPOIPAaMMHBIM O0€CIIeYeHUEeM /ISl CO3/IaHMsl U 1T0Ka3a Mpe3eHTaluil, ¢
JIOCTYIIOM B ceTb «/IHTepHET», IOUCKOBBIE CUCTEMBI M CIIPABOYHBIE, TPO(ECCHOHATBHbBIE PECYPChI
B ceT «HTEpHETY).

B By3e o00opynoBaHbl TOMEIICHHMS I CAMOCTOATEIBHONW pPabOThl 00ydaromumxcs
OCHAIIEHbl KOMIIBIOTEPHON TEXHUKOM C BO3MOYKHOCTHIO MOAKIIOUeHUs: Kk cetu «MHTepHer» u
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-OnOoTeunass  cuctema  [PRbooks[Onexrponnsiii  pecypc]. —  URL:

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

DopMBbI TEKYIET0 KOHTPOJIA
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

Paspat6orunk:cr.npen.kageapoi«MCuT» Myp3adexkoBa M.U.




