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1. 1. [lesiu OCBOEHUSA AW CHUNIUHBI

npoeCCHOHATBHBIX 3a/au.
3a/1a4 JUCLHUIUINHBIL:

MHTEIIJICKTA;

HHTCIIJICKTA,
— IIO3HAKOMUTH C

OCOOCHHOCTSIMU  [TPAKTUYECKOIO
MH(OPMAITMOHHBIX CHCTEM B 00J1acTH MHPOPMAITMOHHON 0€30MaCHOCTH.

HCIIOJIBb30BaHHUA

HGHLIO HU3YYCHUS JUCHUIIIIMHBI «Cucrembl HCKYCCTBCHHOI'O MHTCJIJICKTAa» SABJIACTCA (1)OpMI/IpOBaHI/Ie
KOMIICTCHIIMH B obnacTu IMPUMCHCHUA HMHTCIIJICKTYAJIbHBIX I/IH(l)OpMaI_II/IOHHBIX CUCTCM U1 PCHICHUA

— O3HAKOMHUTH C COBPEMEHHBIMH OO0JIACTSMHU HCCIIEOBAaHUS MO HCKYCCTBEHHOMY HHTEIUIEKTY U
chepaMu MPUIIOKESHUS IKCIIEPTHBIX CUCTEM;
— II03HAKOMUTh C KOHLIENIUAMH, COCTABIISIIOIIMMU OCHOBY COBPEMEHHBIX CUCTEM HMCKYCCTBEHHOTO

— H3JI0KUTHb TCXHUYCCKUC IMMOCTAHOBKH OCHOBHBIX 3aJa4, pCIIACMbIX CUCTEMaMU HCKYCCTBCHHOI'O

HHTCJUICKTYaJIbHBIX

2. 2. Mecto nucuunuHbl B cTpykType OIIOII 6akanaBpuara

]_II/IKJ'I, K KOTOPOMY OTHOCUTCA JUCLHHUILIIMHA:

b1.B.11 «Cuctembl HCKYCCTBEHHOTO MHTEIIEKTa»

3. | Pe3yabTaThl 0CBOCHHS TUCHHILIHHBI (MoayJisi) «CHCTEMBI HCKYCCTBEHHOI'0 MHTEJLIEKTA)

TC€XHOJIOTHH, B TOM
YUCJIC€ HA THOCTPAHHOM

SI3BIKE, I
aKaJIeMHYECKOTO 1
npodeccunoHanIbHOTO

B3aWMOIEHCTBUS

COBMECTHOM
JIEATENIbHOCTH, UCIIONb3YS
COBpPEMEHHBIE
KOMMYHUKaAIlMOHHBIE
TEXHOJIOTHH;

Kon HaumeHoBaHue Kon, HauMeHOBaHNe HHAMKATOPA J0CTHKEHUS

npogeccHoHATbLHOI npogecCUOHAIbHOM npo¢ecCHOHAIBbHON KOMIIeTEHINH

KOMITeTeHIIHH KOMIETEeHIINU

Kommynukamus | YK-4. CiocobeH VK-4.1. YcranaBauBaeT [3HATh: HalpaBICHUS
KOHTAKTbI U OpraHu3yeT  [Pa3BUTHA CUCTEM

HPUMCHATD OOIIEHIe B COOTBETCTBUK [ACKYCCTBEHHOTO HHTCILICKTa;
COBPEMEHHEIE ¢ MOTpEGHOCTIMY METOBI JIEKOMIO3HITUH
KOMMYHUKATUBHBIE peraeMbIx 3a1a4 ¢

IMCII0JIb30BAHUECM
MCKYCCTBCHHOI'O MHTEIIJICKTA,

YMerh: OCYIIIECTBIISTH
IMEKOMITO3ULIMIO  PEIIaeMBbIX
3a7a4y €  HCIIOJb30BaHHUEM

MCKYCCTBCHHOI'O MHTEIIJICKTA,

Bnaners: HaBEIKAMU
ITEKOMIIO3HIINH,
(hopMaM3aIMK MPOIECCOB U
00BEKTOB JIJIS KCITOJIb30BaHUS
MHTCJIJICKTYaJIbHbBIX
MPOTPaMMHBIX PEIIEHUN
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IIK 5

CnocoO6HOCTH
MCIIOJIb30BaTh 3HAHUE
OCHOBHBIX METOJIOB
HCKYCCTBEHHOTO
WHTEJJICKTa B
MOCIEAYIOLIEH
npodeccnoHanbHOM
JeSTEIILHOCTH B
KaueCcTBE HAYYHBIX
COTPYJIHUKOB,
npernojaBaTeneit
00pa3oBaTeIbHBIX
OpraHu3aiui
BBICIIICTO
oOpasoBaHus,
HWHXCHEPOB,
TEXHOJIOTOB

I1K-5.1 3HaTh MeTOaBI
pa3paboTKu
OPUTMHATBHBIX
aJITOPUTMOB U
MIPOTrpaMMHBIX PEIICHUH C
HCIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHI

I1K-6

CrniocoOeH BBISIBUTH
€CTECTBEHHOHAYYHYIO
CYIIHOCTH MPOOJIeM,
BO3HUKAKIIUX B XO01€
npodeccnoHanbHOM
ACATCIIBHOCTHU B
obnactu
MO/JICITUPOBAHUS U
aHaJIM3a CJIOXKHBIX
€CTECCTBCHHBIX U
HCKYCCTBEHHBIX
CHCTEM

[1K- 6.1 Beioupaer
IPOrpaMMHBIE 111aT(HOPMEI
CHCTEM HCKYCCTBEHHOTO
HHTEIUICKTA;

I1K-6.2. YgactByeT B
NIPOBEICHUU
IKCIIEPUMEHTATBHON
HPOBEPKU
paboTOCIIOCOOHOCTH
CHCTEM HCKYCCTBEHHOTO
HUHTCIIJICKTa

'YMeTb: OCyILECTBIATh
ITeKOMIIO3UIINIO PEIIaeMBbIX
3a7a4 C UCIOJIb30BaHUEM
MCKYCCTBEHHOT'O MHTEJICKTA;

BJjiajgeTh: HaBbIKAMU
IIEKOMIIO3UIINH,
(hopMaH3aIKMu MPOIECCOB U
00BEKTOB JUTSI HCIIOIb30BAHUS
MHTCIIJICKTYaJIbHBIX
POrPaMMHBIX PEIICHHUH.

CTpykTypa M colep:KaHHe JTUCUHUIIIHHBI

4.1. CTpyKTypa AMCUMIIIUHBI (MOLYJIA)

Bun yuedHoii paGoTsl Bcero IlopsinxoBeIil HOMepP
cemMecTpa

OO0mas TpyI0eMKOCTh JUCITUILINHBI BCETO (B 3.€.), B 23.c. .

TOM YHCJIE:

KypcoBoii nmpoekt (pabora) HE TIPEAYCMOTPEHO

AynUTOpHBIE 3aHATHUS BCETO 54 54

(B akaj. yacax), B TOM YHUCIIE:

Jlexun 18 18

[IpakTHueckue 3aHATHs, CEMUHAPBI 18 18

JlabopaTopHbie paboOThI 18 18

CamocrosTenpHast pabota Bcero (B akajl. 9acax), B TOM 18 18

qHCie:

KCP

3auer * *

OO0mas TpyI0eMKOCTb AUCIUAILUIHHBI 72 72

4.2. ConepxaHue IMCUUILIHHBI

1 «BBegeHue B HCKYCCTBEHHbIﬁ HHTEJIVZIEKT U OCHOBHBbIE€ M€TOAbl MAIIIMHHOI'O
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00y4YeHUs AJis pa6O0Thl C TAG/IMYHBIMM JAHHBIMHU»

Jlexnun

1.1-15

[OnuuoHanbHO: MaTEMaTUYECKUM JIMKOE3 M0 3JIEMEHTaM MaTEMaTUYECKON CTATUCTUKH,
JUHEHHOH ayreOpbl 1 MaTEMATUYECKOTO aHAIK3A. |

OcHOBHBIE 331a4M CUCTEM UCKYCCTBEHHOTO MHTEIeKTa. Kinaccudukanus,
KJIacTepu3alus, perpeccus. THIbI MAIIMHHOTO OOYUYEHUS: C YUUTeNneM, 0e3 yuuTens, ¢
YaCTUYHBIM NIPUBJICUCHUEM YUUTENS, 00ydeHUE C TIOJKPETIIICHUEM.

Knaccugukarus na npumepe anroputma K-ommkaiimmux cocenei (KNN) [OnipoHansHO:
BricTphlit mouck Ommkaimmx coceseil.|. MeTpuku OLeHKH KITacCU(pHUKAIMN: TTOTHOTA,
touHocth, FI, ROC, AUC. Banunaimonnas u TecToBast BeIOOpka. Kpocc-Bamumarusi.
Pabora ¢ xaTeropuanbHbIMU IPU3HAKAMHU.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ duieHT 1eTepMUuHaIiu.
Jluneitnas perpeccusi, noJinHOMHUalbHas perpeccus. [lepeoOyuenue u perynspusans,
rpebuesas perpeccusi, LASSO, ElasticNet.

Jlunetinpie Moaenu Ui knaccudukanuu. [lepuenTpoH, JorucTruueckas perpeccus,
MOJTHOCBSI3HBIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaIMEHTHBIN CIyCK U 0OpaTHOE
pacrpocTpaHeHue rpajuenTa. Perynspusanus JMHEHHBIX MoJieTiel KilacCu(DUKaIUUU.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHas KJacTepH3alys.
MeTpuku OLEHKH KJIacTepU3aLUu.

ANTopuTMBI, OCHOBaHHbBIE HA IPUMEHEHUH pellaoluX AepeBbeB. Kpurepuu pazaenenus
y371a: “THQOPMAIIMOHHBIN BHIUTPHIL, KpuTepuil [ kuHu. AHCAMOIU pelaronnX 1epeBbeB:
CIly4aiHbIH Jiec, TpaluEHTHBIA OYCTHUHT.

Merton onopHbIx BekTOpoB. [Ipsimast u oOpartHas 3aava. OnpeeneHne onopHbIX
BEKTOPOB. S IEpHBIN TPIOK.

HaugHblii OaiiecoBckuil kitaccudukarop. MeTo bl OLIEHKH pacipeaesieH s PU3HAKOB.
EM-ajroput™ Ha npuMepe CMECH rayCCHaH.

Merto/p1 Oe3rpaTIueHTHON ONTUMH3AIINH: Cy4aiiHbIi mouck, hillclimb, omxkwur,
T€HETUYECKUH aJITOPUTM.

JlabopaTopHbie padoThl

JIP1.1

Mertonb! paboTsl ¢ Tabnuuamu B Python. Arperanus u Busyanu3anus
naHHbIX. [IpoBesieHne NepBUYHOrO aHaIN3a JAHHBIX.

JIP1.2

CMOJIb30BAHUE U CPABHEHUE aIrOpuTMOB Kiaccupukarun: kNN,
pelIaroye AepeBbest U X aHCaMOJIU, JJOTHCTUYECKAs PErpeccHsl.

JIP1.3

Hcnosnp3oBaHue U OIIGHKA aITOPUTMOB perpeccuu. [1on0op onTruManbHbIX
apaMeTpOB Perpeccuu

JIP1.4

OHTI/IMI/ISaI_II/IOHHBIG 3aauu U UX PCIICHHA. HOI[60p THUIICPIIApaMCTPOB aAJIrOpUTMa C
IIOMOIIBIO METOJ0B OIITUMHU3AIIUN.

IIpakTuka

11P1.1

HpOI‘paMMHO-aJII‘OpI/ITMI/I‘-ICCI(Oe OCBOCHHC MaTCpHraJia

CamocrtosiTeibHast padoTa

CP1.1

[IpopaboTka yueOHOTO MaTepHraia JEeKIHi

CP1.2

[Toxroroska k 1abopaTOpHBIM paboTam

CP1.3

[TonroroBka k pyOe;XKHOMY KOHTPOJIIO

CP14

Jlpyrue BUJIbI CAMOCTOSITENIbHON PabOTHI

Jleknuun

2.1-
2.3

Heiiponnsie cetn. @yHKIUHN OMIMOKY HEHPOHHBIX CETel U 00ydeHue ¢

MIOMOILBI0 0OPATHOTO pacpocTpaHeHus rpaauenTta. IlonsaTre 6314a u 3moxu.

Pabora ¢ n300paskeHUsIMU C TIOMOIIbIO HEHPOHHBIX ceTell. CBEpTOUHbIC HEUPOHHBIE CETH.
Omneparuu cBepToK, max-pooling. [TonynsipHbIe apXUTEKTYPbl CBEPTOYHBIX HEHPOHHBIX
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cereii: AlexNet, VGG, Inception
(GooglLeNet), ResNet. Tpauncheproe oOydeHue.
O6paboTtka TekcToB. PaboTa ¢ €CTeCTBEHHBIM SI3BIKOM C TIOMOIIBI0 HEUPOHHBIX CETEH.
BekropHble npeacraBienus ans rekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie Heiiponnsie cetr, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHble padoThI
JIP2.1 | Knaccudukarus nzo0pakeHnii 1 TpaHchepHoe o0ydeHue.
JIP2.2 | Pabota c TeKkcTaMu M UX BEKTOPHBIMU NPEACTABIECHUSIMU TEKCTOB.
IpakTnka
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia
2.1
CamocrosiTeibHast padoTa
CP2.1 | [IpopaboTka yueOHOTO MaTepuaa JEKIUH
CP2.2 | [loaroroBka k 1abOpaTOpHBIM paboTam
CP2.3 | [loaroroBka kK pyOeXKHOMY KOHTPOJIIO
CP2.4 | JIpyrue Buabl CaMOCTOSITEIILHOM pabOThHI
«O0yueHune ¢ MOAKPEIIIEHUEM
3 Jlekuuu
3.1- [TonsATHs arenTa, cpenbl, COCTOSIHUSA, JEUCTBUN U Harpaapl. OyHKIMA
3.2 nernoctu cocrosuus (Valuefunction) u pynkuus kauectsa aeiicteus (Qfuntion).
OnTuMu3anus CTpaTeruy ¢ MOMOIIbIO MaKCUMU3AIMK (DYHKIMHA IEHHOCTH U KauecTBa. Q-
oOy4eHue.
['mybokoe obyuenue ¢ moakperienneM. Deep Q-Networks, Actor-critic.
[l yposns skcneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThl
JIP3.1 | Ilpumenenue Q-Networks uist pemieHus mpocThIX OKPY>KEHUH.
IIpakTuka
np [TporpaMMHO-aIrOpUTMHYECKOE OCBOCHUE MaTepHaa
3.1
CamocrosiTeibHast padoTa
CP3.1 | [IpopaboTrka yueOHOro MaTepuaa JeKIui
CP3.2 | [loaroroska K Ja00paTOpHBIM paboTaMm
CP3.3 | [loaroroBka K pyOe:kHOMY KOHTPOJIIO
CP3.4 | [pyrue BUIBI CAMOCTOSTEIBHON pabOThI
5 Oo0pa3oBaTeabHbIe TEXHOJIOTHH
B npomecce mpernonaBanuss Moayas HCHONB3YIOTCA — CIEAYIOIIME METOJbl, CpencTBa u
0OHOBIIsIEMOE TTPH HEOOXOAMMOCTH IPOTPaMMHOE oOecTieueHre HHPOPMAIIMOHHBIX TEXHOJIOTHIA:
— e-mail npenonaBarens;
— DJIGKTPOHHBIE YYeOHO-METOAMYECKHE MaTepHabl Ui OOECIEYeHUs CaMOCTOATEIBHON pPabOTHI
CTY/ICHTOB;
— CIIUCOK caiiToB B cetu «MHTepHET» U MOKCKa HAYyYHO-TEXHMUYECKON MH(OpManuu 1o paszaenam
JVCLIUTUTMHBL,
—  TaKeThl IPHKJIAJHBIX IPOrpaMm, HarpuMmep, pytorch.
6. | Mcnosb3yemble pecypcbl HHPOPMALHOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTn «Internet»; nHpopmMannoHHbIe
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TEXHOJIOTUMH, IPpOrpaMMHbIC CPeICTBA H HH(l)OpMaIII/IOHHO-Cl'[paBO‘lHLIe CHCTEMbI

[IpumepHBIii IepeueHb PeCypCcoB CETH «UHTEPHET», PEKOMEHIYEMbIX IIPU OCBOCHUU MOJTYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammnHoe 00yuenue ot «Bioinformaticlnstitutex»
(https://stepik.org/course/4852/promo )
3. Crnenmanuzarus MamuHHOEe 00yYeHHe U aHAIN3 JaHHBIX OT «MOCKOBCKUH (DU3UKO-TEXHUICCKUI
uncruty» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s mpoBeacHus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JloCTyn BO3MOKEH C JIF000T0 KOMITBIOTEPA, BKIIOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHrT'Y

IIporpammHoe oGecnieueHue

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

Microsoft Office 2007, 2010, 2016

Awntusupycuoe I1O Kaspersky endpoint security
CnpaBouyHo-nipaBoBas cucrema “I'apant”

®opMBbI TEKYLIET0 KOHTPOJIS

KounokBryMBl, TeCThl, JJAOOpaTOpHBIE Pa0OTHI 110 pa3liesiaM TUCHUILUIMHBL

(I)opMa MPOMEKYTOYHOI0 KOHTPOJISI

3auer

Pazpabotuuk: cr.nmpemnoaaBarens kadeapsl « THGOpMAIIMOHHBIC CUCTEMBI i TEXHOJIOTHIY
Asues P.A-C
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