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1. Ilesan ocBOeHMSI AMCIMILIMHBI

[{enbro n3yueHus: AUCUUTUTHHBI « CUCTEMBI HCKYCCTBEHHOTO MHTEIUICKTa» SBISETCS (JOPMUPOBAHUE
KOMITETCHIIUH B 00JIaCTH MPUMEHEHHSI MHTEIIEKTYaTbHBIX WH()POPMAITMOHHBIX CUCTEM TSI PEIICHUS
npohecCHOHATBHBIX 3a7au.

3amaun OTUCIIUILIAHEL:

— O3HAaKOMHUThH C COBPEMEHHBIMH OOJIACTSMHU HCCIEIOBAHUS MO HCKYCCTBEHHOMY HHTEIUIEKTY U
chepaMu MPUIIOKEHUS IKCIIEPTHBIX CUCTEM;
— MO3HAKOMHUTH C KOHILIEIIUSAMH, COCTABIISIIOIIUMHU OCHOBY COBPEMEHHBIX CUCTEM HMCKYCCTBEHHOTO

HHTCIIJICKTA,

— H3JIOKUTHb TCXHUYCCKUC IMOCTAHOBKHU OCHOBHBIX 3aJa4, pCIIaCMbIX CUCTEMaMU HCKYCCTBEHHOI'O

HHTCIIJICKTA,

— IIO3HAKOMUTb

C

0COOCHHOCTSIMH MMPaKTUYCCKOI'0o

MH(POPMAIIMOHHBIX CUCTEM B 00J1aCTH MHPOPMAIIMOHHOM 0€30MacHOCTH.

HCIIOJIb30BaHUA

HUHTCJUICKTYAJIbHBIX

2. Mecto aucuuniaudbl B cTpykrype OINIOII 6akanaBpuara
[{ukI1, K KOTOPOMY OTHOCUTCS TUCUHUILINHA!
«CuCcTeMbl UICKYCCTBEHHOTO MHTEIUIEKTa»

Pe3yabTarhl 0CBOCHUS IMCHUIIMHBI (MOAYJIs1) «CHCcTEeMbl HCKYCCTBEHHOT0 MHTELICKTAY

Kox HaunmenoBanue Kon, HauMeHOBaHUE HHAMKATOPA 1OCTUKEHUS
npogeccunoHaANbHOI npogeccuoHaAIbLHOI npogecCHOHANBHON KOMIIETEHIIUH
KOMIIeTeHI[UH KOMIeTEeHI[UN
Crioco0€eH UCII0IB30BaTh 3HAHUE IIK- 1.1. [Tonumaer 3HaTh: MeTobI
OCHOBHBIX MCTOZ10B TNPUHLIMIIBI IIOCTPOEHUSA U pa3zpaboTku
K-1 HCKYCCTBEHHOTO UHTEIJICKTA B OCHOBHBIE METO/IbI CHCTEM | OPHIMHAIIBHBIX
YTounuTe HOMEP MO HOCTeAYFOLICH HUCKYCCTBEHHOTO AJITOPUTMOB U
YY.IUTaHY npohecCHOHANTBHOM HWHTEJJIEKTA U IPUMEHSET MIPOTPAMMHBIX PEIICHUN

CrenuajabHOCTH, HA
KOTOPOii BeJeTcs
cnumn

JIeITEIIbHOCTH B Ka4ECTBE
HaY4YHBIX COTPYIHHUKOB,
npenogasarenei
00pa3oBaTeNbHBIX OpraHU3AIIHA
BEICIIIET0 00pa3oBaHUs,
HWHXCHEPOB, TEXHOIIOTOB.

UX U1 peIICHUA 3a1a1

C UCIIOJIb30BaHUECM

npodecCHOHATBHON COBPEMEHHBIX
JACATCIBHOCTH, TEXHOJIOTUH

K- 1.2. Hccnenyer YMerb: craBuTh 3a7auu
HalpaBJICHUA " afgarnTupoBaTb METOABI
MIPUMEHEHHUS cucreM | | AITOPUTMBI
HCKYCCTBEHHOTO MAaIIMHHOTO O0yYeHHUs

MHTEJUIEKTAIS] pa3InIHbIX
MIPEIMETHBIX 00JIACTEeH;
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K- 1. 3. Bribupaer Biaaerb: nocTtanoBKOi
KOMIUICKCHI METOI0B U 3a/1a4 110 aJanTanuy Wi
HWHCTPYMEHTAJIBHBIX COBEPIICHCTBOBAHHIO
CPCICTB UCKYCCTBEHHOI'O METOJ0B U aJIrOPUTMOB
HHTCIUICKTA JJIs1 PCIICHHS AJIA peLICHUSA KOMILICKCA

pohecCHOHANTBHBIX 3324 3a/1a4 IPeIMETHOM
B 3aBUCHMOCTH OT

0COOEHHOCTEH MpeIMETHOH

obnactu

obuacty.
4. | CTpyKTypa U co/iep:KaHue TUCIUNIUHBI
4.1. CTpyKTypa IMCHUILUINHBI (MOAYJIST)
Bua yueOHoii padoThl Bcero IHopsaakoBblii HOMep
cemMecTpa
OO1mmas Tpy10eMKOCTh TUCUUIUINHBI BCETO (B 3.€.), B 2 3.e. o
TOM YHUCIIE:
Kypcosoii mpoekT (padoTa) HE TIPETYCMOTPEHO
AynuTOpHBIE 3aHATHS BCETO 54 54
(B akaj. yacax), B TOM YHUCIIE:
Jlekun 18 18
[IpakTHyecKue 3aHsTHsI, CEMUHAPBI 18 18
JlabopaTopHbie paboThI 18 18
CamocTtosTenbHas padoTa Beero (B akal. yacax), B TOM 18 18
qucIe:
KCP
3auer * *
OO0mast TPy 1I0eMKOCTh UCITUTLTNHBI 72 72

4.2. Conep:xanue JTUCUMIIHHBI

«BBepeHue B HCKyCCTBeHHbIﬁ UMHTEeNJIeKT U OCHOBHbIe MeTo A4 bl

1
MaLUMHHOIo oby4yeHusa gns paborbl C TAaOANYHBIMM AAHHBIMU»
Jleknuu
1.1-1.5 [OmmmonanpHO: MaTeMaTHYECKUN JTUKOE3 IO 3JIEMEHTaM MaTeMaTHISCKOW CTaTUCTHKH,

JTMHEHHOHN anreOpbl U MaTEMaTHUECKOTO aHAIIN3A. |
OCHOBHBIE 33/1a41 CHCTEM HCKYCCTBEHHOTO MHTeNIeKkTa. Kinaccndukanus,
KJlacTepusanus, perpeccus. TUITbI MAIIMHHOTO O0YUYEHHS: C YUUTENIeM, 0e3 yuuTers, ¢
YaCTUYHBIM NPUBJICYEHHEM YUHUTEIs, 00yUeHNE C HOAKPETIICHUEM.

Knaccugukarus va npumepe anropurma k-ommkaiimux coceneit (kKNN) [OnmmoHanbHO:

BricTprrii monck Onmmxaimmx coceneit.|. MeTpuku olieHKH Ki1acCu(pUKAINK: TIOJTHOTA,
touHoctb, Fl, ROC, AUC. BanunanmonHas u TectoBasi Beioopka. Kpocc-panumanusi.
Pa6ora ¢ kaTeropuaabHbIMU IPU3HAKAMHU.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ duinenT aerepMuHaIym.
Jluneiinas perpeccusi, MoITMHOMHANIbHAS perpeccus. [lepeodydenne u peryspusaus,
rpebneBas perpeccust, LASSO, ElasticNet.

Jluneiinsie Monenu s knaccudukanuu. [leprienTpoH, JorucTudecKas perpeccus,
MOJTHOCBSI3HBIC HEMPOHHBIE CETH, CTOXAaCTHYECKUH TPaIMEHTHBIN CITyCK U 00paTHOE
pacnpocTpaHeHHe rpaiueHTa. Perynspusaius TMHSHHBIX MoIeiel KiIacCu(UKAITUUN.
Knacrepuzanus, k-means, k-means++, DBSCAN, arinomepatuBHas KJiacTepH3alvsl.
MeTpuky OLEHKH KJIacTepu3aluu.

ANTOpPUTMBI, OCHOBAHHBIE Ha MPUMEHEHUH pelaloiuXx aepeBbeB. Kpurepuu pazaenenus
y371a: “H(OOPMAITMOHHBINA BBIUTPHITI, KpuTepuid [DkuHN. AHCAMOJIM peraroniuX 1epEBbEB:
CIIYYaiHBIH JIeC, TPaIMEHTHBIA OYCTHHT.




MuHHCTEpPCTBO HAYKHU M Bbiciero oopazosanus Poccuiickoii @egepanun
®DI'BOY BO «MHrymckmii rocyiapcTBeHHbI YHMBEPCUTE)
Du3NKO-MaTeMATHYECCKUH QaKyabTeT
Kadenpa «MudpopmannoHHbIe CHCTEMBbI B TEXHOJIOTHID)

Meton onopHbIX BeKTopoB. [Ipsimast u oOpaTHast 3a1aga. OnpeaeneHne OmopHbIX
BEKTOPOB. S IEpHBII TPIOK.

HauBHbr1ii OaliecoBckmii kimaccudukarop. MeTo bl OIIEHKH pacIipeIeICHIs TIPU3HAKOB.
EM-aiiroput™m Ha npuMepe CMECH rayCcHas.

MeTo/p1 6e3rpaUeHTHON ONITUMU3AINN: CITyYaiiHbIi TIouck, hillclimb, oxwur,
T€HETUYECKUHN aJIrOPUTM.

JlabopaTtopHblie padoThI

JIP1.1 MeTtonst paboTsl ¢ Tabauiamu B Python. Arperamus u Bu3yanu3anus
naHHbIX. [IpoBeieHNEe MEPBUYHOTO aHAIM3A JIAHHBIX.
JIP1.2 CIIOJIb30BAaHUE U CPAaBHEHHUE allTOPUTMOB Kiaccudukanuu: KNN,
pelaronye AepeBbes U MX aHCaMOJIH, JJOTHCTHYECKasl PErPECCHS.
JIP1.3 Hcnonb3oBaHue U OlleHKa anropuTMoB perpeccun. [logbop onTuMansHbIX
[IapaMEeTPOB PErPECCUH
JIP1.4 OnTuMH3aIMOHHBIC 33/1a4H U UX pernenus. [logdop runepnapaMeTpoB aaroputMa c
TTOMOIIIHIO METO/IOB ONITUMHU3AITIH.
IIpakTuka
IIP1.1 [IporpaMMHO-aIrOpUTMHUYECKOE OCBOCHUE MaTepuala
CamocTosiTesibHasi padoTa
CP1.1 [TpopaboTka yueOHOTO MaTepuana JeKIui
CP1.2 [ToaroroBka k 1abOpaTOpHBEIM paboTaM
CP1.3 [ToaroroBka k pyOexxHOMY KOHTPOJIIO
CP14 Jlpyrue BUIbI CaMOCTOSTEIIBHOM PaOOTHI
2 Jlekunu
2.1- Heiiponnsie cetn. OyHKIMN OMMOKN HEHPOHHBIX CeTel U 00yUYeHHUe C
23 MOMOIIBI0 00PATHOTO paclpocTpaHeHus rpagueHTa. [loHsaTHEe 03TUa U SMOXH.
Pabota ¢ n300paxxeHus MU ¢ TIOMOIIBIO HEHPOHHBIX ceTeil. CBEPTOUHBIC HEHPOHHBIE CETH.
Omnepanuu cBepTok, max-pooling. [TomysipHbIe apXUTEKTYPBl CBEPTOYHBIX HEHPOHHBIX
cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe oOyueHue.
O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C TTOMOIIBIO HEHPOHHBIX CETEH.
BekropHsbie npeacTaBieHus aus tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnbie Heiiponnbie ceti, LSTM, GRU.
Tpanchopmeps, BERT, GPT.
JlaGopaTopHbie padoThl
JIP2.1 | Knaccudukarws n3o0pakeHU# U TpaHCPEpHOE 00yUeHHE.
JIP2.2 | Paborta c TeKCTaMUu U X BEKTOPHBIMH MPEACTABIECHUSIMU TEKCTOB.
IIpakTuka
mp [IporpamMmMHO-aNTrOpUTMHUYECKOE OCBOCHUE MaTepurasa
2.1
CamocrosiTesibHas paboTa
CP2.1 | [IpopaboTka yueOHOro MaTepuana JeKIui
CP2.2 | [loaroroBka k 1abopaTopHbIM paboTam
CP2.3 | [loaroroBka K pyOeKHOMY KOHTPOJIIO
CP2.4 | Jlpyrue Buabl CAaMOCTOSITEIBHONW PaOOTHI
«O0y4eHne ¢ MoAKPETIICHHEM)
3 Jlekunu
3.1- ITonsTHA arenTa, cpelbl, COCTOSIHUSA, ACUCTBUN U Harpaabl. OyHKIMA
3.2 1eHHocTu coctosiHus (Valuefunction) u dyHkIus kadectBa neiicteus (Qfuntion).
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OnTuMH3aIMs CTpATeruu ¢ TOMOIIBbIO MAKCUMH3AIUHU (DYHKIIHI [IEHHOCTH U KadecTBa. Q-
oOyueHue.

I'my6oxoe o0yuenue ¢ nmoakpermienneMm. Deep Q-Networks, Actor-critic.

Jns yposnst skcnieptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHbie padoThI

JIP3.1 | Ilpumenenue Q-Networks /i penieHns: IpOCThIX OKPYKEHHA.

IIpakTuka

P [IporpaMMHO-aNTOPpUTMHYECKOE OCBOCHHE MaTepHaa
3.1

CamocTrosiTesibHasi padoTa

CP3.1 | [IpopaboTka yueOHOTrO MaTepuana JeKIui

CP3.2 | [loaroroBka k 1ab0opaTOpHBIM paboTam

CP3.3 | [loaroroBka K pyOeKHOMY KOHTPOJIIO

CP3.4 | JIpyrue Buabl CAaMOCTOSITEIIBHONU PaOOTHI

5. Oo0pa3oBaTeabHbIe TEXHOJIOTUHA
B mpouecce mnpenomaBanuss Moayns  HMCHONB3YIOTCS  CIEAYIOLIME METOMbI, CpeAcTBa U
00OHOBIISIEMOE TIPU HEOOXOJUMOCTH IPOrpaMMHOE obecriedeHre nH(HOPMAIIMOHHBIX TEXHOJIOTHI:
— e-mail npenogaBarens;
— DIIEKTPOHHBIE y4eOHO-METOIUYECKHEe MaTepHambl JJIsi OOCCIEUEHUS CaMOCTOSTEIBHONW pPadOThI
CTYJCHTOB;
— CIIMCOK caiiToB B cetu «HTepHET» Ui MOMCKA HAyYHO-TEXHUYECKOW MH(pOpMAaLUU 10 paszenam
JUCIUILITUHBL;
— TaKeTHl MPUKIAJHBIX IPOTpamMm, Hanpumep, pytorch.
6. | Ucnoab3yemble pecypchl HHPOPMALIHMOHHO-TEJIEKOMMYHUKANUOHHOM ceTH «Internet»; nndopmannoHHblie
TCXHOJOI'MH, IIPOrPaMMHBbIC CPEICTBA U HH(l)OpMaI[HOHHO-CHpaBO'—[HBIe CHCTEMBI
[TpumepHBIii IepeueHb PECYPCOB CETH «UHTEPHET», PEKOMEHIYEMBbIX IIPU OCBOCHUU MOJTYJIs
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MamuHHOE 00y4ueHHe oT «BioinformaticInstitute»
(https:/stepik.org/course/4852/promo )
3. Crenuanuzanus MammHHOE 00y4YeHUE U aHAIM3 JaHHBIX 0T « MOCKOBCKHM (PU3UKO-TEXHUYCCKUN
uHctuty™ (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma misa npoBeaeHus copeBHoBaHui o DataScience( https://www.kaggle.com )
JlocTym BO3MOXKEH C JII000T0 KOMITBIOTEPa, BKIIOUEHHOTO B YHUBEPCUTETCKYIO ceTh MHrlY
7. | IporpamMmMHoe oGecrieueHue
Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
Antusupycnoe 10 Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cuctema “I'apant”
8. | ®opmMbI TEKyIEro KOHTPOJISA

KoJ10KBHYMBI, TECTHI, JA0OpaTOPHBIE PaOOTHI 10 pa3ieiaM JUCIHILTHHEI



https://stepik.org/course/4852/promo
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A

9. | ®opmMa NPOMEKYTOYHOTO0 KOHTPOJIA

3auer

Pa3zpaborunk: Kadenpsl « »,




