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Kadeapa «MupopManmoHHbIe CHCTEMbI M TEXHOJIOTUM»

AHHOTANUA

padoueii mporpaMMbl y4e0OHOI JUCHMILIIUHBI

CucreMbl HCKYCCTBEHHOI0 MHTE/LIEKTA
37.03.01 IIcuxosiorus

HanpagJ/ieHue nNoAroToBKM 0aKkajaBpuara

1. 1. Ile,in OCBOEGHHSA AW CIUILINHBI

Lenbro n3ydeHus: AUCHUILTUHBI «CHUCTEMBI HCKYCCTBEHHOT'O MHTEIICKTa ABJISCTCS
(hopMUpOBaHHE KOMITETEHITUH B 00JIACTH MPUMEHEHHSI HHTEUICKTYIbHBIX HH()OPMAIIMOHHBIX
CUCTEM JUTsl peIIeHUs TPO(ecCHOHABHBIX 33/1a4.
3ajaun JUCLUILIMHGL:
— 03HAKOMUTH C COBPEMEHHBIMH O0JIACTSIMU UCCIICIOBAHUS 110 KCKYCCTBEHHOMY MHTEIUICKTY U
chepaMu MPUIIOKEHUS SKCIIEPTHBIX CUCTEM;

— I[IO3HAKOMUTHL C KOHUOCHIHUAMH, COCTABJIAIOIUMU OCHOBY COBPCMCHHBIX CHCTCM
HCKYCCTBCHHOI'O MHTCJIJICKTA,
— HU3JOXKUTb TCEXHUYCCKHC IIOCTAHOBKM OCHOBHBLIX 3a4a4, pCHIacMbIX CHCTCMaMU

MCKYCCTBEHHOT'O MHTEIICKTA;
— TII03HAKOMHUTH C OCOOCHHOCTSMH MPAaKTHYECKOrO HCIOIb30BaHUS HMHTEIUICKTYaIbHBIX
MH(GOPMAIIMOHHBIX CHCTEM B 00J1aCTH MHPOPMALIMOHHOMW O€30MaCHOCTH.

2. 2. Mecto mucunnyimibl B crpykrype OIIOII 6akanaBpuara
[ux1, K KOTOPOMY OTHOCHUTCS TUCIMILINHA:
B10O/JI «CucreMbl HICKYCCTBEHHOT'O UHTEIIIIEKTa»

3. PeSy.]'II)TaTbI OCBOCHUA NUCIHHUITINHBI (MOlIy.]'[ﬂ) «Cucrembl HCKYCCTBCHHOI'O HHTCJIJICKTA»

Kon HaunmenoBanue Kon, HauMeHOBaHUE HHAMKATOPA JOCTUKEHHUS
npogeccuoHANbHOMI npodgeccuoHaNbHOMI npoecCHOHAIBLHON KOMIIETCHIINH
KOMIIeTeH U KOMIIeTEeH !
Cnoco0eH UCcToabp30BaTh MK-7.1. [Toaumaer 3uaTh: MeTtoabl
3HaHHE OCHOBHBIX METOJIOB MPUHIUITBI TOCTPOCHUS U pa3paboTku
MnK-7 HUCKYCCTBEHHOTO MHTEJIEKTA B OCHOBHBIE METOJIBI CUCTEM | OPUTHMHAIBHBIX
nocjeayoumen HCKYCCTBEHHOTO aJITOPUTMOB U
npoQecCHOHANBHOM MHTEJIEKTa U IPUMEHsieT | IPOIPaMMHBIX
JIeSITENIbHOCTH B KAUeCTBE UX JUIS pEHICHHUS 3319 pelieHuii ¢
Hay4YHBIX COTPYAHHKOB, npoq)eccnoﬂanbﬂoﬁ HUCIIOJIb30BAHUEM
npenoz{aBaTenef/i JCATCIbHOCTH; COBPEMCHHBIX
00pa30BaTEeIBHBIX OPraHU3AIUIA TEXHOJIOTUI
BBICIIIETO 00pasoBan, NK- 7.2. Hccnenyer | YMers: CTaBUTh
WHXEHEPOB, TEXHOJIOTOB.
HanpaBJICHUA 3aa4u u
MIPUMEHCHUA CUCTEM aaanTupoBaThb
HNCKYCCTBCHHOT'O METOAbI u
MHTEJJIEKTa AJITOPUTMBI
MalIMHHOTO
o0y4eHust
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IIK-7. 3. Bribupaer | Biaagers:
KOMIIJIEKCHI METOIOB U IIOCTAaHOBKOH 3a1a4
HHCTPYMCHTAJIbHBIX o aganTalvy WiIA
CpPEACTB UCKYCCTBEHHOI'O COBEPILICHCTBOBAHUIO

MHTEJUICKTA JUISl pelICHNs] | METOJIOB U
npo¢eCCHOHANBHBIX 3a0a4 | AITOPUTMOB UL

B 3aBUCUMOCTH OT pemeHns KOMIIIIEKCA
0CcoOeHHOCTEH 3a/1a4 NpeAMETHOM
HpeaMeTHOH 061acTy. obnactu
4. | CTpyKTYypAa M coiep:KaHHe THCIUIIINHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJIS)
Bun yuyeonoii padoTsi Bcero IMopsiakoBbIii HOMEpP
cemecTpa

OO01mas TpyI0eMKOCTh AUCITUIUIMHBI Bcero (B 3.€.), B 23.e. _

TOM YHCIIE:

Kypcogoii mpoekT (pabota) HE TIPEAYCMOTPEHO

AynuTOpHBIE 3aHSATHUS BCETO 54 54

(B akaj. 4acax), B TOM YHUCIIE:

Jlexun 18 18

[IpakTHueckne 3aHATHsI, CEMUHAPHI 18 18

JlaboparopHsie pabOTHI 18 18

CaMocTosiTenbHas paboTa Bcero (B akaj. yacax), B TOM 18 18

qHcie:

KCP

3auer * *

O01mas TpyI0eMKOCTh AUCITUTUIAHBI 72 72

4.2. ConepxaHue TMCHUILIHHBI

«BBenenue B I/ICKyCCTBeHHin;I HHTEC/UVICKT U OCHOBHBIC METOAbI MAIIIMHHOTO

1
00yueHus1 1Ji51 padoThl ¢ TAOJIUYHBIMU JAHHBIMID)
Jleknuu
1.1-15 [OnmuoHanpHO: MaTEMaTHYECKUM JTUKOE3 10 dJIeMEHTaM MaTeMaTHYeCKOU

CTaTHCTUKH, TUHEHHOMN areOpbl 1 MaTEMAaTUYECKOTO aHaIu3a. |

OcCHOBHBIE 3314 CUCTEM UCKYCCTBEHHOr0 MHTEIeKkTa. Knaccugukarus,
KJIacTepu3alus, perpeccus. TUIbI MAIIMHHOTO O0YYEHUS: C yUUTeIeM, 0€3 yuuTes, ¢
YaCTUYHBIM IIPUBJICUEHUEM YUUTENS, 00yUEeHHUE C OJKPETIICHUEM.

Knaccuduxanus Ha npumMepe anropurMa K-ommxanimmx coceneit (KNN)
[OnmmonansHO: beIcTphIil mouck Ommkaimmx coceneit.]. MeTpuKH OLleHKH
Kiaaccu(uKaIum: moyHora, rounocts, Fl, ROC, AUC. BanugannonHas U TeCToBas
BbIOOpKa. Kpocc-Banmupanus. PaboTa ¢ kaTeropuaabHbIMU MPU3HAKAMH.

Perpeccus. Merpukn onenku perpeccun: MSE, MAE, R2 - koaddumment
nerepMuHaiuu. JInneitHas perpeccusi, moTuHOMHUaNbHas perpeccus. [lepeodyuenue u
perynspusanus, rpedueBas perpeccusi, LASSO, ElasticNet.

Jluneiinble Moaenu Ui kinaccudukanuu. [lepuenTpoH, JorucTuueckas perpeccus,
MOJTHOCBSI3HbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaIueHTHBIN CITyCK U 00paTHOE
pacrpocTpaHeHue rpajneHTa. Perynspusanys TMHEHHbIX MoJeNel KIacCu(pUKaIMnu.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHast KJacTePH3AIIHs.
MeTpuKH OLEHKH KIIACTEPU3ALINH.

ANTOpUTMBI, OCHOBaHHbBIE HA TPUMEHEHHUH pellaloluX AepeBbeB. Kpurepuu
paszerneHus y3na: MH(pOpMaIMOHHBIN BRIMTPHILI, KpuTepHid kunu. AHcamOin
pEIIaroNTNX IEPEBbEB: CIIYIANHBIN JIeC, TPAIUEHTHBIN OYCTHHT.

Metox onopHbIx BeKTopoB. IIpsimast u oOpartHas 3aia4a. OnpeneneHne OnopHbIX




\

r——

MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepaunu
OI'BOY BO «MHrymckmii rocyiapcTBeHHbIH YHHBEPCUTET»
Pdusuko-MaTeMaTH4eCKHil (pakyIbTeT
Kadeapa «MupopManmoHHbIe CHCTEMbI M TEXHOJIOTUM»

BEKTOPOB. S I€pHbIN TPIOK.

HausHblii OaiiecoBckuii KimaccuukaTop. MeToabl OIIEHKH pacipeieIeHus
npusHakoB. EM-anroputm Ha nmpuMepe cMecu rayccHuaH.

MeTozpl Oe3rpaMeHTHON ONTUMH3AIIMU: ClTydaiiHbii mouck, hillclimb, omkur,
TeHETUYECKUN aJITOPUTM.

JlaboparopHbie padoThl

JIP1.1

Metoapl paboTsl ¢ Tabnuiiamu B Python. Arperarus u Busyanuzarus
naHHbIX. [IpoBeeHre NEPBUYHOIO aHAM3a JIAHHBIX.

JIP1.2

CIIOJIb30BAaHUE U CPAaBHEHUE allTOPUTMOB Kiaccuukanuu: kNN,
pelaroye 1epeBbes U UX aHCaMOJIH, JJOTHCTUYECKasl PerpecCHsl.

JIP1.3

Hcnionp30BaHue U OLIEHKa alITOPUTMOB perpeccur. [Tonoop onTuManbHbIX
napaMeTpOB Perpeccuu

JIP1.4

OHTI/IMI/IBaHI/IOHHHe 3aJla4y U UX pCIICHUA. HOI[60p TruneprapamMeTpoB ajropurmMma €
IIOMOIIBIO METOJ0B OIITUMHU3AIIUHU.

IIpakTuka

I1P1.1

ITporpaMMHO-aIrOPUTMHYECKOE OCBOCHUE MaTepHasa

CamocrosiTesibHas padora

CP1.1

[IpopaboTka yueOHOro MaTepHaa JICKIHUi

CP1.2

[ToaroroBka k 1a0OPaTOPHBEIM paboTaM

CP1.3

IToaroroBka k py'6e)KHOMy KOHTPOJIO

CP14

Jpyrue BuJpl caMoCTOSTENBHON pabOThI

Jleknun

2.1-
2.3

Heiiponnsie cetn. yHKIMM OIIMOKK HEHPOHHBIX ceTell 1 00yueHue ¢

TIOMOIIIBI0 00PATHOTO PAacIpOCTpaHeHus TpaaueHTa. [loHsTre 63T4a U SMOXH.

PaboTa ¢ n300pakeHUsAMH C MOMOIIBIO HEHPOHHBIX ceTell. CBepTOUHbIE HEHPOHHBIE
ceru. Onepanuu cBepTok, max-pooling. [TomyssipHble apXUTEKTYPhI CBEPTOYHBIX
HeiponHsix cereil: AlexNet, VGG, Inception

(GooglLeNet), ResNet. Tpaucheproe oOyueHue.

O6paboTtka TekcToB. PaboTa ¢ €cTeCTBEHHBIM S3bIKOM C TIOMOIIBI0 HEMPOHHBIX CETEH.
BexTopHsbie npencraBnenus st Tekcra: word2vec, skipgram,

CBOW, fasttext. Pexyppentnsie Heiiponnsie cetn, LSTM, GRU.

Tpanchopmepsr, BERT, GPT.

JlabopaTopHbie padoThl

JIP2.1

Knaccugukarus n3obpaxenuit 1 TpaHchepHoe o0yyeHue.

JIP2.2

PabGoTa ¢ TexcTaMu U UX BCKTOPHBIMU MPCACTABICHUAMU TCKCTOB.

IpakTuka

1P
2.1

HpOI‘paMMHO-aJII‘OpI/ITMI/I‘-ICCKOC OCBOCHHC MaTCpualia

CamocrosiTeibHas padora

CP2.1

[TpopaboTka yuebHOrO MaTepuana JIeKIui

CP2.2

[ToaroToBka K 1a00paTOpHBIM paboTaM

CP2.3

[TonroroBka K pyOe;KHOMY KOHTPOJTIO

CP2.4

Jlpyrue Bubpl caMOCTOSITENIbHON pabOThI

«O0y4eHue C MOAKPEIIEHUEM»

Jleknuun

3.1-
3.2

IToHATHS areHTa, Cpenbl, COCTOSIHUSA, JEUCTBUN U Harpaabl. ODyHKIMUA
neHHoctu cocrosHus (Valuefunction) u ¢ynkius kadecta neiicteus (Qfuntion).
OnTuMu3aIus CTPaTEruy C MOMOIIbIO MAaKCUMU3AIMK (DYHKIMKA IEHHOCTH U KaueCTBa.
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Q-o0yuenue.
I'ny6okoe obyuenue ¢ noakpemicaueM. Deep Q-Networks, Actor-critic.
Jns yposust sxeneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlabopaTropHbie padoThl

JIP3.1 | Ilpumenenue Q-Networks nist pemmeHust IpOCTHIX OKPY)KEHUMH.

IIpakTnka

mp [IporpaMmMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuasa
3.1

CamocrosiTesbHasi padoTa

CP3.1 | I[IpopaboTka yueOHOTrO MaTepuana JeKIui

CP3.2 | [loxroroBka K 1a00paTOpHBIM paboTam

CP3.3 | [loaroroBka kK pyOeKHOMY KOHTPOJIIO

CP3.4 | JIpyrue Buabl CAaMOCTOSITEIBHOM PaOOTHI

O0pa3oBaTe/ibHbIe TEXHOJOTMH

B mpomecce mnpenomaBanuss Moayns HCIONB3YOTCS CIEAYIONIME METOMAbI, CPEACTBA H

OOHOBJIIEMOE TP HEOOXOAUMOCTH IPOTrpaMMHOE obeciieueHre HHHOPMAIIMOHHBIX TEXHOIOTHI:

— e-mail npenoxaBarerns;

—  DIJIEKTPOHHBIC y4eOHO-METOJMUYCCKHE MATEPUAIIBI Is1 00ECIIEYSHUS] CAMOCTOSATEIILHOM pabOThI
CTY/ICHTOB;

— CHHMCOK caiitoB B cetd «VHTepHET» IS TOWCKA HAYYHO-TEXHHUYCCKOH HH(POpMAIMU 10
pasaciiaM IUCUHUIIIINHBI,

—  MaKeThl PUKIIAJHBIX IPOrpamMM, Harpumep, pytorch.

Hcnoan3yembie pecypchl HHGOPMALMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTu «Internety;
HH(pOpMALIMOHHBIE TEXHOJOTHH, IPOTPAMMHBIE CPeACTBA H HMHGOPMAIMOHHO-CNIPABOYHbIE CHCTEMbI

[TpriMepHBIii TepeueHb PECYPCOB CETH «MHTEPHET», PEKOMEHAYEMBIX IPU OCBOCHUU MOJTYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammHHOE 00y4eHue ot «Bioinformaticinstitutey
(https://stepik.org/course/4852/promo )
3. Crernmanu3zanust MammHHOE 00y4YeHNE W aHAIN3 JJAaHHBIX 0T «MOCKOBCKHN (DU3UKO-
TexHuueckuit mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist nposenenus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JloCTyl BO3MOXKEH C JIF0O0r0 KOMITBIOTEPa, BKIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHrT'Y

IIporpammHoe o0ecnieueHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

Antuupycuoe I1O Kaspersky endpoint security
CnpaBouyHo-ipaBoBas cucrema “I'apant”

®opMBI TEKYIIEr0 KOHTPOJIS

KomnmokBruyMmsl, TecTsl, 1abopaTopHbIe paboTHl 1O pa3fesiaM AUCIUTUINHEBL

®opMa IPOMEKYTOYHOT0 KOHTPOJIS



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/
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Pa3paborumk: cr.mpenogasaresib Kadgeapbl «<uHGOPMANMOHHbIE CHCTEMbI M TEXHOJIOTUHN»
AsueBa K.X



