AHHOTANUA

pa6oueit mporpaMMbl y4eOHOM AUCHUATLIMHBI (MOTYJI51)

CucreMbl HCKYCCTBEHHOI'0 MHTEJLJIEKTA

Hanpasienue noarorosku 36.03.02 3ooTexnust

1. Ilesn ocBOEHUS TMCIUILINHBI

enbto n3ydeHus: AuCUIUIMHBI «CHUCTEMBI HICKYCCTBEHHOT'O MHTEIIJICKTay SBJSETCS (DOPMUPOBAHKE
KOMIIETCHIINY B 00JIaCTH MPUMEHEHUSI MHTEIUICKTYaTbHBIX HHPOPMAITHOHHBIX CUCTEM ISl PEIICHUS
npoeCCHOHANTBHBIX 3a]1a4.

3a1a4n JUCHUATUIMHEIL:

— O3HAKOMHUTH C COBPEMEHHBIMH OOJIACTSIMU HCCIICOBAHUS MO0 MCKYCCTBEHHOMY HMHTEIUICKTY U
chepaMu MPHUITOKEHUS IKCIICPTHBIX CUCTEM;

— MMO3HAKOMUTH C KOHICHIIUSIMHU, COCTABJISIONIMMH OCHOBY COBPEMEHHBIX CUCTEM MCKYCCTBEHHOTO
WHTEIJICKTA,;

— WBJIOKUTH TEXHUYCCKUE TTOCTAHOBKU OCHOBHBIX 33/1a4, PEIIaeMbIX CHCTEMaMU HMCKYCCTBEHHOTO
MHTEJUICKTA,;

— TII03HAaKOMUTh C OCOOCHHOCTSMH IPAKTUYSCKOTO  HCIOJIH30BAHUS
HH(OPMAITMOHHBIX CUCTEM B 00J1aCTH MH(OPMAITMOHHOW 0€301TaCHOCTH.

HWHTCIIJICKT yaJIbHbIX

2. Mecto nucuunanHbl B cTpyktype OINIOII 6akanaBpuara

[{uki1, K KOTOPOMY OTHOCUTCS JUCIUTUIMHA!
b1.0.37 «Cuctembl HCKYCCTBEHHOTO MHTEIIJIEKTA

Pe3yJII>TaTbI OCBOCHMA TUCHUIIIMHBI (MOI[y.]Iﬂ) «CHCcTeMBI HCKYCCTBEHHOI0 MHTEJIEKTA)

Kon HanmenoBanue Kona, HanMeHOBaHHe HHANKATOPA NOCTUKEHUS
npodgeccHoOHAIbLHOI npogeccuoHAIbLHOM npodeccHOHANBHOI KOMIIETEHMHU
KOMIIeTeH LU KOMIIETeHIIH

K- 1.1. ITornmaer
TPHHIIATIEL TOCTPOCHHUS

3HaTh: MeTonsl
pa3paboTku

Cnoco0€eH UCIO0JIB30BaTh 3HAHUE
OCHOBHBIX ME€TOO0OB

K-1 HCKYCCTBEHHOTO MHTEIUIEKTA B OCHOBHBIE METOJIBI CHCTEM OpPUTHHATBHBIX
ocneay e HUCKYCCTBEHHOTO aNrOpUTMOB U
podeccHoHaTbHON WHTEJUICKTA U TIPIMEHSET MPOTrPaMMHBIX PEHICHHIH

JEATEIbHOCTU B KA4E€CTBE
HAy4YHBIX COTPYJHUKOB,
penoaaBaTenei

00pa3oBaTeNbHbIX OpraHn3alni

BBICHICTO 06p330BaHI/I$[,
WHXCHEPOB, TEXHOJIOI'OB.

UX IJId pe€IICHuA 3a1a4

C UCIIOJIb30BAHUEM

npodeCcCHOHATBHOM COBPEMEHHBIX
JeITeIbHOCTH, TEXHOJIOTHI

K- 1.2. Hccnenyer YMmerb: CTaBUTH 3aauul
HamnpaBJIeHUS W aJanTupoBaTh METOJBI
MIPUMCHEHHSI CHCTEM u AITOPUTMBI
HCKYCCTBEHHOTO MalIMHHOTO  OOy4YeHus

HUHTCIIJICKTA




K- 1. 3. Bri6upaer Buaagers: nocranoBkoi
KOMIIJICKCBI METO10B U 3aJa4 110 aganTtanuu Uil
WHCTPYMCHTAJIBHBIX COBCPIICHCTBOBAHUIO
CPEICTB HCKYCCTBEHHOTO METO/IOB U aJITOPUTMOB
MHTCJIJICKTA JId PCLICHUA JUTA peIICHUA KOMITJICKCa
npoecCHOHANbHEIX 3aad | 3a[ad IPEAMETHOM
B 3aBUCHMOCTH OT obmacTu
0COOCHHOCTEH MpeAMETHOM
obuactu.
CTpyKTypa M coiep:KaHHe TUCHHUIJIMHBI
4.1. CTpyKTypa AMCUMILTUHBI (MOTYJI5)
Bun yueGHoii padoThl Bcero [opsaakoBbIii HOMep
cemecTpa

OO0r11ast TpyI0eMKOCTh TUCIUIUTHHBI BCero (B 3.€.), B 2 3.e. 5

TOM YHUCJIC:

KypcoBoii mpoekT (pabota) HE TIPEIyCMOTPEHO

AyIuTOpHBIE 3aHATHS BCETO 54 54

(B akam. yacax), B TOM YHCJIC:

Jlexmun 18 18

[IpakTHueckre 3aHATH, CEMUHAPHI 18 18

JlabGoparopHsie paboTHI 18 18

CamocrosiTenbHas paboTa Bcero (B akajl. yacax), B TOM 18 18

qHCIe:

KCP

3auer * *

OO0mas TpyI0eMKOCTh NUCIUTLTAHBI 72 72

4.2. Conep:xaHue TUCHUILINHBI

«BBenenue B HCKyCCTBeHHbIﬁ HHTE/IJICKT U OCHOBHBIC ME€TO/bI MAILIMHHOTO Oﬁy‘leHI/Iﬂ

1
1JIS1 pa0oThI ¢ TAOJIMYHBIMU JAHHBIMID)
Jlekuuu
1.1-15 [OnumonanbHO: MaTeMaTHUYECKH JTHUKOE3 MO SIeMEHTaM MaTeMaTHUYECKOW CTAaTUCTHKH,

JUHENHHOH anreOphl 1 MaTeMaTUYeCKOro aHaju3a. |

OcCHOBHBIE 33/1a4H CUCTEM UCKYCCTBEHHOTO MHTEIIeKTa. Kimaccudukarus,
KJactepusanus, perpeccus. TUIbI MAIIMHHOTO OOYYEHUS: C yuuTeneM, 6e3 yuurens, ¢
YaCTUYHBIM MPUBJICUCHUEM YUUTENS, 00yUIEHHUE C MOIKPETIICHHEM.

Krnaccudukanus Ha npumepe anroputma K-ommkaiimmx coceneii (KNN) [OnuuonansHo:
BeIcTpBIii mOKCK OMKaiux coceneit.]. MeTpuku OleHKH KilacCU(pHUKAIIMK: TOTHOTA,
tounocts, Fl, ROC, AUC. BanuaaiimonHas u TectoBast BiOopka. Kpocc-panuaanusi.
Pabota ¢ xaTeropuasbHBIMU TIPU3HAKAMH.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 - koaddunneHt nerepMuHanum.
Jluneiinas perpeccus, HoJuHOMHaNbHAs perpeccus. [lepeoOyuenue u perymnspusanms,
rpedneBast perpeccusi, LASSO, ElasticNet.

Jluneiinple Moaenu as knaccupukanuu. [lepuentpon, Joructudeckas perpeccus,
HOJTHOCBSI3HbIE HEHPOHHBIE CETH, CTOXACTHUECKHI TPaIMEHTHBIN CITYCK U 00paTHOe
pacrpocTpaHeHue rpajiueHTa. Perysipu3ariys THHEHHBIX MoIeNel KiacCuQUKaIIHH.
Knacrepuszanus, k-means, k-means++, DBSCAN, arnomepatiBHasi KlaCTepH3aIHsL.
MeTpHKH OIIEHKH KITaCTepU3aIliH.

ANTOpUTMBI, OCHOBaHHbIE HA IPUMEHEHHUHN PEIIAIOIINX JIepeBbeB. Kpurepun pazaeneHus
y35a: UHQOPMAIIMOHHBIN BBIMTPHILIL, KpuTepuil JDKHN. AHCaMOJIHM pelianuX 1epeBbeB:
cilyyaiiHbIil Jiec, TpalueHTHBIM OYCTHHT.

Merton onopHbIx BekTOpoB. [Ipsimast u obpaTHast 3a1aya. OnpeneneHue OnopHbIX




BEKTOPOB. S IepHBIN TPIOK.

HausHnplli 6aitecoBckuii kitaccudukarop. MeToapl OIEHKH pacipeaesICHUs IPU3HAKOB.
EM-anroputm Ha IpuMepe CMECH rayCCHaH.

MeTo b1 6€3rpaueHTHON ONITUMH3AIMHI: CydaiHbIN oucK, hillclimb, orxwur,
TEHETUYECKUHI AJITOPUTM.

JlaGopatopHbie padboThI

JIP1.1 Merobl paboThI ¢ Tabnumamu B Python. Arperaiust 1 Bu3yaau3arvst
naHHbIX. [IpoBeneHre MepBUYHOTO aHAIN3A JAHHBIX.
JIP1.2 CIIOJIb30BAaHUE U CPaBHEHUE AITOPUTMOB Kiaccudukaruu: kNN,
pelarolue 1epeBbesi 1 X aHCaMOITU, IOTUCTUYECKAst PErPecCHsl.
JIP1.3 Hcnonp3oBanue 1 OLeHKa aNropuTMoB perpeccur. [Tonéop onTuManbHbIX
apamMeTpoB PErPecCHr
JIP1.4 OnTuMHU3aIMOHHBIC 33/1a49K U UX perieHus. [londop runepnapaMeTpoB aroputMa ¢
HOMOIIBIO0 METO/I0B ONTHMHU3ALIUH.
IIpakTuka
mrP1.1 [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia
CamocrosiTesbHasi padora
CP1l.1 [IpopaboTka yuyeOHOTO MaTepuaa JeKIui
CP1.2 [ToaroroBka k 1a00paTOpHBIM paboTam
CP1.3 [ToaroroBka Kk pyoeXKHOMY KOHTPOJIIO
CPl.4 Hpyrue Buabpl caMOCTOSTEIbHON padOThI
2 Jlexknun
2.1- Henponneie cetn. OyYHKIMH OIMMHMOKA HEMPOHHBIX CETEH U O0YUCHHE C
2.3 MOMOIIIbIO OOPATHOTO pacipocTpaHeHus rpaauenTta. [lonsatue 6314a 1 SMOXHU.
Pabora ¢ n300pakeHUs MU C TIOMOIIIBI0 HEHPOHHBIX ceTeil. CBepTOUHbIE HEHPOHHBIE CETH.
Omnepanuu cBepTok, Max-pooling. [TomymnspHbie apXUTEKTYphl CBEPTOYHBIX HEHPOHHBIX
cereii: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe odOyueHue.
O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3bIKOM C IIOMOIIBIO HEHPOHHBIX CETEH.
BekropHnble npencTaBineHus st Tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnbie Heiiponnbie cetu, LSTM, GRU.
Tpancdopmepsi, BERT, GPT.
JlabopaTopHBIE PadOTHI
JPZ.1 Knaccu@ukanus n300paxeHuH U TpaHC(PEpHOE 00yUCHHE.
JIPZ2’2~ | PaboTa C TCKCTaMU W X BCKTOPHBIMHA IIPCICTABICHISIMI TCKCTOB.
IIpaxkTuKa
P [TpoTpaMMHO-aITOPUTMIIECKOE OCBOCHUE MaTepraia
2.1
CaMocTosiTeIbHAs padoTa
CP2.1 | [IpopaboTKa yaeOHOTO MaTepraia TeKInin
CPZ2.2 | TIOATOTOBKA K J1aDOPATOPHBIM padoTam
CPZ2.3~ | TIOATOTOBKA K PYyOCIKHOMY KOHTPOITO
CP24 | [Ipyruc BUABI CAaMOCTOSTECIBHOMN PA0OTHI
«OOyUCHNE C MOAKPEINICHICM>
o JIeKInu
31- TTOHSTYST areHTa, CPEIbl, COCTOSHUS, NCHCTBUI 1 HArpaabl. OyHKITH
3.2 nienHocTH coctosiaus (Valuefunction) u ¢pynkius kauectsa neiicteust (Qfuntion).

OHTI/IMI/I33HI/I$I CTpaTeruu C NIOMOIIbI0O MaKCUMHU3 AN q)YHKIII/II\/’I IICHHOCTH U Ka4yeCTBa. Q-




oOyueHue.
['ny6okoe obyuenue ¢ moakpemiecarneM. Deep Q-Networks, Actor-critic.
s yposus axcneptHeiii: REINFORCE, A2C, PPO, DDPG.

JlaGopatopHbie padoThI

JIP3.1 | Ilpumenenune Q-Networks nns pemieHus: npoCThIX OKPYKESHH.

IIpakTuka

mp [IporpamMmMHO-aJITOPUTMHUUECKOE OCBOCHUE MaTepurasia
3.1

CamocrosiTeibHast paboTa

CP3.1 | [IpopaboTka yueOHOTO MaTepuaia JeKIUn

CP3.2 | [loaroroBka k mabopaTopHBIM paboTaM

CP3.3 | [loaroroBka kK pyOeKHOMY KOHTPOJIIO

CP3.4 | Jlpyrue BUIbI CAaMOCTOSTEIIBHONU PaOOThI

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

B nmpomecce mnpenonmaBanusi MOaynsi HMCIONB3YIOTCS  CICAYIONIME METOIBI, CPEICTBA H

OOHOBIIIEMOE IIPU HEOOXOAUMOCTH TIPOrpaMMHOE obecrieueHre HHYOPMAITHOHHBIX TEXHOIOTHA:

— e-mail npenonaBarerns;

—  DIICKTPOHHBIC y4eOHO-METOAMYECKHE MaTepualibl Ui OOECHEUCHUS CaMOCTOSITEIbHONH PabOThI
CTY/ICHTOB;

—  CIIMCOK CaiToB B ceTd «MHTEepHET» I MOUCKA HAYYHO-TEXHUUYECKONH MH(POPMAIIUK TI0 pa3jieinam
JUCUMILIAHBI;

— MaKeThl MPHUKJIAIHBIX POrpaMm, Harpumep, pytorch.

Hcnonb3yembie pecypchbl HHGOPMAMOHHO-TeIeKOMMYHHKAIIMOHHOM ceTH «Internet»; undopmanuonnsie
TEeXHOJIOTHH, IPOrpaMMHbIe cpecTBa U HHGOPMAILMOHHO-CIIPABOYHbIE CHCTEMbI

[IpumepHBIii IEpeueHb PECYpCOB CETU «UHTEPHET», PEKOMEHAYEMBIX IIPU OCBOCHUU MO
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenue B mammHHOe o0ydenue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Crnenmanmsanus MamuHHOE 00ydeHHe U aHATN3 TaHHBIX OT «MOCKOBCKHUH (PH3HKO-TEXHHUECKHUI
unctutyt» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma ajist npoBezeHus copeBHoBanui mo DataScience( https://www.kaggle.com )
JlocTyn BO3MOKeEH ¢ JIF000Tr0 KOMITbIOTEpa, BKIIOYEHHOTO B YHUBEPCUTETCKYIO ceTb MHITY

IIporpammHoe o0ecneuenue

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

Microsoft Office 2007, 2010, 2016

AntuBupycroe I10 Kaspersky endpoint security
CnpaBouHo-npaBoBas cuctemMa “T'apant”

@opMBbI TEKYLIEr0 KOHTPOJIA

KOJ'IJ'IOKBI/IYMBI, TCCTHI, J'Ia60paTOpHLIe pa6OTI>I 110 pasacyiiaM JUCHUIITIAHBI

(I)opMa MPOMEKYTOYHOI0 KOHTPOJISA



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

| | 3auer

Pa3padoruuk: crapmmuii npenoaasaresb kageapsl «MCu'T», Myp3adekoBa M.U.



