AHHOTALUSA
paboyeii nporpaMmbl y4eOHOI THCHMIIHHBI
b1.B.21 CucreMbl HCKYCCTBEHHOI0 HHTE/JIEKTA
Hanpagienue noaroroBku daxkanaspuama38.03.01 Ixonomuka

1. Ilesu ocBOEHUSA AU CHUTLINHBI

Henbto nzyuenus: AucuuianHbl «CUCTEMbI UCKYCCTBEHHOTI'O MHTEIUIEKTA) SIBIISIETCS
(dbopMupoBaHHE KOMIIETCHIINY B 00JIACTH MTPUMEHEHUSI MHTEIIEKTYaIbHBIX HH(POPMAIIMOHHBIX
CUCTEM JUIsl perIeHusl po(eccnoHalbHbIX 3a1au.
3aiauy TUCIUIUINHBIL
— O3HAKOMHTH C COBPEMEHHBIMU OOJIACTSAMHU UCCIIEAOBAHUS [0 UCKYCCTBEHHOMY WHTEJIEKTY
U chepaMy MPUII0KEHUSI SKCIIEPTHBIX CUCTEM;
— I[IO3HAKOMHUTh C KOHUENIMSIMH, COCTAaBJISIIOIIMMHU OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBEHHOT'O MHTEJJIEKTA;
— UBJIOKUTh TEXHUYECKHEe TIOCTAHOBKM OCHOBHBIX 3a/lad, pellaeMbIX CHCTEeMaMH
HCKYCCTBEHHOT'O MHTEJJIEKTA;
— TMO3HAKOMHUTH C OCOOCHHOCTSIMH TPAKTUYECKOIO HCIOIb30BAHUS HHTEIJIEKTYaTIbHBIX
nH(OPMALMOHHBIX CUCTEM B 001acT MH(OOPMALIMOHHON 6€30M1aCHOCTH.

Mecto mucuumiauabl B ctpykrype OITIOII 6akanaBpuara

Jucuumnuna «CuctemMbl HCKYCCTBEHHOTO MHTEIIEKTa» B 3KOHOMHUKE» BKIIIOUEHA B BapUATHBHYIO
4acTh OCHOBHOM  Mpo¢)eCCHOHAIBHOM  00pa3oBaTENIbHOW  MPOrpaMMbl  aKaJAEeMHUYECKOTO
OakanaBpuata mo HampaBieHHio noarotoBku 38.03.01. «DxoHomwmkay, mpodunasr Hamorum wu
HaJI0roo0JI0KeHNe, SBISETCS JUCHUILUIMHOM 1o BBIOOPY, M3y4yaeTcs Ha 3 Kypce B 6 cemecTpe.

JUis  OCBOGHMSI TUCIUILIMHBI CTYICHTBl HCHOJIB3YIOT 3HaHWS, YMEHUS U HaBBIKH,

chopMUpOBaHHbBIE HA TMPEIbIAYIIEM YpOBHE 0Opa3oBaHMs. 3HAHUA U YMEHHUS, MOJy4EHHbIE TPU
W3YYCHUU JUCHMIUIMHBI, HEOOXOAMMBI OOy4aromMUMcs Ui OCBOCHHS MpodeccroHalIbHBIX
KOMIIETEHIIMI W pelIeHUs 3aJad MEKIUYHOCTHOTO, MEXKKYIBTYPHOTO M MpPOo(ecCHOHATBHOTO
B3aUMO/ICHCTBUSI.

Pe3yibTaThl 0OCBOEHHS TUCHUILINHBI (MO1YJIS)

Kon u Nugukaropsl Jdeckpunropsl
HAaMMEHOBaHUe
KOMIIETEeHILMHU

YuausepcanabHbie komnerenuun (YK)

YK-1. Cnocoben YK-1.1. Ananuzupyet3anauy, BeIAeHAsS | 3HATD:

OCYIIECTBIIATH ee 0a30BbIE COCTABIISIOLINE. OCHOBBI KPUTHUYECKOT'O aHaln3a
TIOMCK, U CHHTe3a HH(POpPMAIUH.
KPUTHYECKUI Ymers:

aHaIn3 BBIJICNIATH 6a30BbIe

I/IH(I)OpMaI_[I/II/I, COCTAaBJIAOIIME IIOCTAaBJICHHBIX




MIPUMEHSTH
CUCTEMHBIN ITOAXO0]
JUISL PELIEHUS

3aaad.
Baagern: MeTomamMu aHalu3a U
CHUHTC3a B pCHICHUH 3a/1a4.

MOCTaBJICHHBIX
3aja4

IMpodeccuonanbubie komnerenuun (1K)
IIK- 8 3uarn. MeTosl pa3paboTku
CnocobeH IK-1 TMoruMaeT IpUHIMIIEL OPHUTMHAIILHBIX aJITOPUTMOB U
Mcnonb3oBaTb MOCTPOCHHUS U OCHOBHBIE METO/IbI HPOrpaMMHBIX PCIICHUH C

3HaHMe OCHOBHbIX
MeToA0B
MCKYCCTBEHHOTO
MHTENNIeKTa B
nocaegytowei
npodeccMoHaNbHOM
AEATeNbHOCTU B
KauecTBe Hay4HbIX
COTPYAHUKOB,
npenogasarenei
obpasoBaTenbHbIX
opraHusaumii
BbiCLUEro
obpasoBaHus,
MH}KEHepoBs,
TEXHONOroB.

CHCTEM MCKYCCTBEHHOTO MHTEIUICKTa U
MIPUMEHSIET UX JUIS PEIICHUS 3a1a4
npohecCuoHANIBHOM e TETHLHOCTH;
K- 2 Uccrnenyer HanpaBieHUs
MPUMEHEHHsSI CHCTEM MCKYCCTBEHHOTO
WHTEIUIEKTa  JUTS Pa3iIMYHbIX
MpeIMETHBIX00IacTel;

IIK- 3 BeiOupaeT KOMITIEKCHI METOI0B
Y MTHCTPYMEHTAJIBHBIX CPEJICTB
MCKYCCTBEHHOTO MHTEJUIEKTA JIIS
pemreHus npodeccHoHaBHBIX 3a/1a49 B
3aBHCUMOCTHOT OCOOCHHOCTEH
MpeAMETHOM 00IacTH.

KCII0JIb30BaHUEM COBPEMEHHBIX
TEXHOJIOT U

YMeTb: CTaBUTH 337a4u U
aJanTHPOBATh METOIBI U
aJTOPUTMBI MAIITUHHOTO OOYICHMS

BiaageTh: MocTaHOBKOM 3a71a4 110
aJlanTanuy 1Uin
COBEPIIECHCTBOBAHUIO METOOB U
aJTOPUTMOB ISl PEIICHUS
KOMILJIEKCa 3aJ1a4 MpeIMETHON
obnactu

CTpyKTypa H coJep:kaHue TUCHUTLTUHBI

4.1. CTpyKTYypa JUCHUILIHHBI

Bupa yueO6Ho# padoThi Bcero IHopsinkoBbIii HOMeEP
cemecTpa

OO611as TpyA0EMKOCTh AUCHUIUIHHEI BCETO (B 3.€.), 72 72

B TOM YHCJIC:

KypcoBoii mpoekT (pabota)

AyIUTOpPHBIE 3aHSATHS BCETO 54 54

(B akaj. yacax), B TOM UHUCIIE:

Jlexuun 18 18

IIpakTueckue 3aHATHSI, CEMUHAPbI 18 18

JIaGopatopHble pabOThI 18 18

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

TOM YHCJIE:

KCP

Ok3ameH




OO01mast TpyI0eMKOCTh TUCITUTUTHHBI 72 72
AyIUTOpHBIE 3aHATHUS BCETO 8 8
(B akaj. yacax), B TOM YHUCJIE:

Jlexunu 4 4
[IpakTuyeckue 3aHATHS, CEMHUHAPHI

JlabopaTopHbie pabOThI 4 4
CamocTrosrenbHas paboTa Bcero (B akaj. yacax), B 64 64
TOM YHCIIE:

KCP

DK3ameH

OO61mast Tpy10€MKOCTh TUCITUTUTMHBI 72 72

4.2. Cogepxanue JTUCUMILIIHUHBI

n/n

HaumeHOBaHUe MOJAYJIsA, COAEpPKaHUE

«BBeaeHue B HCKYCCTBeHHblﬂ HHTE/IVZIEKT U OCHOBHBIC METO/bI
MAaIllIKHHOTI' O oﬁyqel-ma A paﬁoTbl C TaGJIMYHBIMH AAHHBIMHM»

Jleknun

1.1-
1.5

[OnmmoHambHO: MaTeMaTHYSCKHM JMKOE3 IO d3JeMEHTaM MaTeMaTHYCCKOM
CTATUCTUKH, JIMHEHHOHN anreOpbl 1 MaTEMaTHYECKOTO aHaJK3a. |

OcHoBHbIE 3a/1aun CUCTEM HCKYCCTBEHHOIO UHTEJICKTA.
Knaccudukanus, kimactepusanus, perpeccus. THUIbl MAalIUHHOTO OOYy4eHUs: ¢
yuuTeneM, 0e3 yduTels, C YaCTUYHBIM MPUBJICUYECHUEM YUHUTENs, 0O0ydeHue c
MOJIKPEIUICHUEM.

Knaccudukarus na npumepe anropurma K-ommwkaiimux cocemei (KNN)
[OnmmonanbHo: BRICTpBIA MOUCK OMkalmux cocenel.]. MeTpuku OLICHKH
kiaccubukauu: moaHora, touHocth, Fl, ROC, AUC. BanupanuonHas u
TectoBas  BbiOOpka. Kpocc-Bamumanus. PaGota ¢ kareropuaibHBIMU
MpU3HAKAMU.

Perpeccusi. Metpukun omnenku perpeccun: MSE, MAE, R2 -
kodpdumeHT nerepMuHauuu. JluHeliHas  perpeccusi, TOJMHOMHUAIbHAs
perpeccusi. IlepeoOyuenue u perymspusanusi, rpedHeBast perpeccus, LASSO,
ElasticNet.

Jluneitaple Moaenu ans knaccudukanuu. [lepuentpoH, noructudeckas
perpeccus, TOJHOCBS3HBbIE HEHPOHHBIE CETH, CTOXACTUYECKHH T'paJueHTHBII
CIyCK M 00paTHO€ pacmpoCTpaHeHHe TpajueHTa. Perymspuzanus JITUHEHHBIX
Moieniel Kinaccu(UKaIuuu.

Krnacrepuszanus, k-means, k-means++, DBSCAN, armomepartuBHas
KJactepusanus. MeTpuKH OIleHKH KJIacTepu3allvu.

ANTOpPUTMBI, OCHOBaHHbIE Ha TPUMEHEHHUU PEUIAIONINX JICPEBHEB.
Kputepun pazgenenus y3na: HHOPMAIIMOHHBIN BBIMTPHILI, KpuTepuil JKUHU.
AHcamOIu pelIaronux AepeBbeB: CIyJaHbIi Jiec, TPaAUCHTHBIN OyCTHHT.

Meton onopHbix BekTOpoB. [IpsiMast u oOpaTtHas 3amada. OmnpeneneHue
OIIOPHBIX BEKTOPOB. S IEpHBIN TPIOK.




HauBHbiif  OalfecoBckuid  kimaccudukarop.  MeTomsl  OICHKH
pacupeneneHus npusHakoB. EM-anroputm Ha npumepe CMeCH rayCCUaH.

Meronpl Oe3rpaIveHTHON ONTHMU3AIMU: CiydaiHbiid mouck, hillclimb,
OTXHT, TEHETUYECKHI aITOPUTM.

JlabopaTropHblie padoThl

JIP1.1 | Meroasl paboThl ¢ Tabimiamu B Python. Arperamus u Buzyanusanus
naHHbIX. [IpoBeieHre NepPBUYHOTO aHAIN3A JAHHBIX.
JIP1.2 | cionp30BaHuE U CpaBHEHHE aIrOpUTMOB Kinaccuukarmm: kNN,
pemaionme AepeBbesi U UX aHCaMOJIH, JIOTUCTUYECKAsl PErPECcCHsL.
JIP1.3 | Mcnionp30BaHue 1 OLIEHKA alTOPUTMOB perpeccur. [Ton6op onTumManbHbIX
apaMeTpOB perpeccuu
JIP1.4 | OnTuMu3anioHHBIe 33Jaud W WX pemieHus. [logbop rumepmapaMeTpoB
ITOPUTMA C MOMOIIBIO METOJOB ONITUMH3AIIHH.
IIpakTHKa
ITP1.1 | TIporpaMMHO-aJITOPUTMUYECKOE OCBOEHHE MaTepualia
CamocrosiTesbHasi pabora
CP1.1 | [IpopaboTka yueOHOro MaTepHasa JeKIun
CP1.2 | TloaroToBka K J1abOpaToOpHBIM paboTam
CP1.3 | [loaroTtoBka K pyOeKHOMY KOHTPOJIIO
CP1.4 | [Ipyrue BUJIbI CaMOCTOSTEIbHON pabOThI
2 Jlexun
2.1- | Heiipounbie cetn. OyHKIMH OMMOKN HEHPOHHBIX CeTeil U 00yueHHe C
2.3 | moMoIIkI0 00PaTHOTO PAacIPOCTPaHEHUs TpanueHTa. [loHsaTHe 09TYa U SMOXH.
Pabota ¢ wu300pakeHHSIMH C TIOMOIIBbIO HEHPOHHBIX ceTel. CBepTOUHBIE
Heiiponnsie cetr. Onepanuu cBepTok, max-pooling. IomynspHbie apXHUTEKTYpHI
CBepTOYHBIX HeWpoHHBIX ceTelt: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe oOyuenue.
O6paboTka TekcToB. PaboTa C €CTECTBEHHBIM SI3IKOM C TIOMOIIBIO HEHPOHHBIX
cereil. BekTopHbie npencraBienus 1is Tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentubie Heiiponnsie cetr, LSTM, GRU.
Tpancdhopmepsr, BERT, GPT.
JlaGopaTopHble padoThI
JIP2.1 | Knaccudukanus n3o0pakeHuid u TpaHchepHoe 00yUeHHeE.
JIP2.2 | PaboTa ¢ TeKCTaMU U UX BEKTOPHBIMH MPEACTABICHUSIMU TEKCTOB.
IIpakTuka
IIP | IIporpaMMHO-aIrOpUTMHUYECKOE OCBOCHHE MaTepralia
2.1
CamocrosiTesibHAs padoTa
CP2.1 | IlpopaboTka ydeOHOr0 MaTepHaa JCKIUn
CP2.2 | TloaroToBka K 1a00paTOpHBIM paboTamM
CP2.3 | IloaroroBka K pyoexHOMY KOHTPOJIIO
CP2.4 | lIpyrue BUJIbl CAMOCTOSATENBbHOW paboOThI
3 «O0y4eHue ¢ MoAKpEerIEHUEM»
Jlekuuu
3.1- | IlonsaTHA areHTa, Cpepl, COCTOSHUS, ACHCTBUIT U Harpaabl. DyHKIHS
3.2 | uenHoctu coctosHua (Valuefunction) u QyHKuMs KadecTBa AEHCTBHS

(Qfuntion).

OnTtuMu3anus CTpaTerud ¢ MOMOUIbI0 MaKCUMU3AIMH (PYHKIMHA HEHHOCTH U
kauecTBa. Q-o0y4eHue.

I'ny6oxoe oO0yuenue ¢ moakperuienueM. Deep Q-Networks, Actor-critic.

JUia yposHs skcneptHbIii: REINFORCE, A2C, PPO, DDPG.




JlabopaTropHblie padoThl

JIP3.1 | ITIpumenenune Q-Networks mist penieHus IpoCThIX OKPYKEHHUH.

ITpakTuKa

IIP | IIporpaMMHO-aIrOpUTMHUYECKOE OCBOEHHUE MaTEpHaia
3.1

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

[Ipu moaroroBke 6aKanxaBpOB UCIOIB3YIOTCS CIEAYIONINE OCHOBHBIE (DOPMBI IPOBEICHUS
Y4eOHBIX 3aHATHI:
® UHTEPAKTHBHBIC JICKIIUH;
® JIEKIMU-TIPECcC-KOH(EPEHIINH;
® TPEHUHTH ¥ CEMUHAPHI IO PA3BUTHIO TPO(PECCHOHATBHBIX HABBIKOB;

® TpYNNOBBIE, HAYYHbIE AUCKYCCUH, 1€0aThI.

[Ipn ocymiecTBieHMH 00pa30BATEIBHOIO Mpoliecca MPUMEHSIIOTCS HHQPOPMAIMOHHBIE
TEXHOJIOTUH, HEOOXOIUMBIE Ul MOATOTOBKH MPE3CHTAIIMOHHBIX MAaTEPHUAIOB M MAaTEPHUATOB K
3aHATUSIM (KOMITBIOTEPHI C IPOrPaMMHBIM OOecTiedeHHeM /ISl CO3JaHMsl M TIoKa3a Mpe3eHTalul, ¢
JOCTYIIOM B ceTh «/HTEpHET», TONCKOBBIE CHCTEMBI M CIIPABOYHBIE, IPO(PECCHOHATBHEIE PECYPCHI
B cetu «IHTEpHETY).

B By3e o0opynoBaHbl MOMENIEHHUS Ui CAMOCTOSATEIbHOW paboThl OOy4arouuxcs
OCHAIIICHBI KOMITBIOTEPHOW TEXHHKOW C BO3MOXXHOCTBIO TMOJKIIOUEHHUS K cetn «HTepHEeT» H
obecrieueHneM JI0CTyIa B AJIEKTPOHHYI0 HHPOPMAIITMOHHO-00pa30BaTeILHYIO CpeIy By3a.

Hcnoab3yemblie pecypcbl HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «Internet»;
HHGoOpPMaIHOHHBbIE TEXHOJIOTHH, POrPAMMHBbIE CPEACTBA U HH(OPMAIMOHHO-CIIPABOYHbIE
CHCTEMBI

ceTb «AHTEpHET»), HEOOXOAUMBIX /IJIsl OCBOCHUS AUCIHILIHUHBI

[IpumepHBIil IEpeYeHb PECYPCOB CETH «UHTEPHET», PEKOMEHAYEMbIX IIPH OCBOCHUM MOIYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammuHoe o0yueHue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Cneumanuzanusg MamuHHOE 00y4eHUe U aHaAlIU3 TaHHBIX OT «MOCKOBCKUN (DU3UKO-
texHuueckuit mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s mpoBeacHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

Se-Library.ru [Dnektponnsiii pecypc]: Hayunas osnektponnas Oubnmorexka. — URL:
http://elibrary.ru/ (nata o6pamenus 11.05.2018).
6.0nexkTpoHHO-OMOIMoTeuHass  cuctema  [PRbooks[Onekrponnsiit  pecypc]. —  URL:

http://www.iprbookshop.ru/ (mata o6pamenuss 11.05.2018). — JlocTym K CHCTEME COTJIACHO
npaswiaM ObC u norosopom ynusepcurera ¢ IbC.

®opMbI TEKyLIEr0 KOHTPOJIS
1. TecroBble 3a1aHus.
2. IlpumepHble TEMBI JOKJIAI0B 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/

KonTtponsHbIe BOIIPOCHL.
Bonpocs! 1151 caMOnpoOBEPKHU.
IIepedyens BOIIPOCOB Ul MOATOTOBKH K 3a4€Ty

o gk w

MGTOI[I/I‘-IGCKI/IC PEKOMCHAAINHN IJIsd 06yqa10un/1xcsl 10 OCBOCHHUIO JUCIHHUITJIMHBI.

(I)opMa MPOMEKYTOIHOI'0 KOHTPOJIA

3auer

Pa3zpadorunk:cr.npen.kadenpsi«MCuT» Myp3adexoBa M.H.




