AHHOTANUA
padoueii mporpaMmbl y4eOHOM AUCHHUIIMHBI (MOLYJI51)

b1.B. 08 CucremMbl HCKYCCTBEHHOI'0 HHTENJIEKTA
HanpasJsienue noarorosku daxkajgaspuara 35.03.04 Arponomus,
npoduin: I1710100B0NIEBOACTBO

1. [lesiu OCBOEHHUSA AW CHUNIUHBI

HCHLIO HU3YUCHUSA JUCHUIITIMHBL «CucreMsl HCKYCCTBCHHOI'O MHTCJJICKTA» SABJISACTCA (bOpMI/IpOBaHI/IC
KOMIICTCHIIMH B 00JIACTH MPUMEHEHHUS HHTEIUICKTYAIbHBIX HH(POPMALIMOHHBIX CHCTEM JUISl PELICHUS
npoeCCHOHATBHBIX 33/au.

3a/1a4 JUCLHUIUINHBIL:

— O3HAaKOMHUTH C COBPEMEHHBIMHU OOJACTSIMU MCCIEAOBAHUS 1O MCKYCCTBEHHOMY HMHTEIUIEKTY H
chepaMu MPUIIOKEHUS IKCIIEPTHBIX CUCTEM;

— MO3HAKOMUTH C KOHILICTILHUAMHU, COCTABIIAIOIIMMU OCHOBY COBPEMEHHBIX CHCTEM HCKYCCTBEHHOTO
WHTEJUICKTA;

— WBIIOKUTh TEXHUYECKHE TOCTAaHOBKM OCHOBHBIX 3a]1a4, PEIIaeMbIX CHCTEMaMH HCKYCCTBEHHOTO

HHTCIIJICKTA,

— IIO3HAKOMUTDH

¢ 0COOEHHOCTIMHU

IIPAKTHYECKOI O

MH(POPMAIIMOHHBIX CHCTEM B 00J1acTH HHPOPMAITMOHHOM 0€30MaCHOCTH.

HCITIOJIb30BaHUA

HWHTCJICKTYAJIbHBIX

2. Mecto mucuuiimHbl B cTpykType OIIOII 6akanaBpuara
[{ukJ1, K KOTOPOMY OTHOCHUTCS TUCIMILIIMHA!

b1.B. 14

«CucreMsl HCKYCCTBCHHOI'O MHTCJUICKTA»

Pe3y.m>TaT1>1 OCBOCHHUA NUCIHHUITINHBI (MOIlyJ'[ﬂ) «CHucreMbl HCKYCCTBEHHOI0 HHTEJLJIEKTA)

Kox
npogeccHoHAIBHOI
KOMIIeTeHHH

HaunmeHnoBanue
npodgeccuoHANbHOMI
KOMIIeTeHIIUH

Kon, HauMeHoBaHHe HHAMKATOPA A0CTHKEHHS
npogeccHoHANbHON KOMIIEeTeHIIUH

IIK-15 CnocodHocth
HCNOJIb30BaTh 3HAHHUE
OCHOBHBIX METO0B
HCKYCCTBEHHOTO
HHTEJ1eKTa B
nocJjeayoue
npogeccuoHANbHOMI
IeATeIbHOCTH B
KayecTBe HAYYHbIX
COTPYAHUKOB,
npenojasaresei
o0pa3oBaTeibHBIX
opraHu3anms
BBICILIET O
o0pa3oBaHusl,
HHKEHEPOB

Crioco0€eH UCIOJIb30BaTh 3HAHUE

OCHOBHBIX METOZI0B
HNCKYCCTBCHHOI'O MHTCJJICKTA B
nocJeyromen
po¢eCCHOHATBHOM
JeSITEIPHOCTH B Ka4ECTBE
HAYYHBIX COTPYAHUKOB,
Ipero1aBaTeneit

00pa3oBaTEIbHBIX OPraHU3ALNH

BBICHICTO 06pa30BaHI/I$I,
HWHXXCHEPOB, TCXHOJIOI'OB.

K- 15.1. TTonumaer
IPHHLUIIEL TOCTPOEHHUS 1
OCHOBHBIE METOJIbI CUCTEM
UCKYCCTBEHHOTO
MHTEIUIEKTa U IPUMEHSET
UX JJI pelleHus 3a1a4
npodeccHoHaTbHON
JIeATeIbHOCTH,

3uarnL. MeToanl
paszpaboTku
OpUTHHAIILHBIX
aJTOPUTMOB H
MIPOTPAMMHBIX PEIICHHHA
C MCII0JIb30BaHUEM
COBpPEMEHHBIX
TEXHOJIOTHH




OK- 15.2. Hccnenyer YMeThb: cTaBUTH 3a7auu
HaIpaBJICHUS 1 aJanTHPOBATh METOIbI
TIPUMEHECHHSI CHCTEM u aJTOPUTMBI
HCKYCCTBEHHOTO MAaIIMHHOTO O0yYICeHNUS
HHTEIEKTA

K- 1.5 3. Bribupaer Baaners: noctaHoBKOH
KOMITIEKCHI METOIOB U 3a7a4 10 afanTaliy Wik
HHCTPYMEHTAJIBLHBIX COBEPIICHCTBOBAHUIO

CPEJICTB UCKYCCTBECHHOTO
MHTEIJICKTA JUIs PEIICHUS
mpo¢eCCHOHATBHBIX 3a7ad
B 3aBHCHUMOCTH OT
0CcoOEHHOCTEH peAMETHON
obmacTu.

METOZIOB ¥ aJITOPUTMOB
JUTA PEUICHUS KOMITICKCa
3a/1a4 MpeAMETHOM
obnactu

CTpyKTYypa U colep:KaHue JUCHUIIUHBI

4.1. CTpyKTypa AMCUMIIHHBI (MOIYJISA)

Bua y4eOHoii padoTbl Bcero IMopsiakoBblii HOMep
cemMecTpa

OO0mas TpyI0eMKOCTh JUCITUILIMHBI BCEro (B 3.€.), B 2 3.e. 5

TOM YHCJIC:

Kypcosoii mpoekt (padora) HE TIPEIYCMOTPEHO

AyIUTOpHBIE 3aHSATHS BCETO 54 54

(B akaz. yacax), B TOM UYHCJIE:

Jlexuun 18 18

[IpakTHyaeckne 3aHATHS, CEMUHAPHI 18 18

JlaboparopHsie paboTHI 18 18

CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 18 18

qHcie:

KCP

3auer * *

OO0mas TpyI0eMKOCTh AUCIUTUTHHEI 72 72

4.2. ConepxaHue TMCHMILINHBI

«BBenenue B HCKyCCTBeHHLIﬁ HHTEC/IVICEKT U OCHOBHbIC ME€TOAbI MAILIMHHOI' O 06yqemm

1
AJis1 padoThl ¢ TAOJTHYHBIMHU JAHHBIMID)
Jleknuu
1.1-15 [OnmmoHanbHO: MaTeMaTHYECKUN JIUKOE3 IO dJIEMEHTaM MaTeMaTHYeCKOW CTaTUCTHKH,

Pabora ¢ kaTeropuaibHbIMU IPU3HAKAMHU.

rpedneBas perpeccusi, LASSO, ElasticNet.

JTUHENHON anreOphl 1 MaTEMATUYECKOTO aHau3a. |
OcHOBHBIE 337]a91 CUCTEM HCKYCCTBEHHOT0 MHTeUIekTa. Kinaccudukarus,
KJIacTepu3anus, perpeccus. THIBI MAIIMHHOTO O0YYEeHHS: C yUuTeaeM, 0e3 yuauTens, ¢
YaCTHYHBIM MTPUBJICUCHUEM YUHUTEIIS, O0yUEHUE C IMOAKPEILICHUEM.
Kraccudukarust Ha mpumepe anroputma K-ommkaiimux cocenei (KNN) [OnmuonanbHo:
BricTphIif mouck 6nmxaimumx cocenei.|. MeTpuku OLeHKH KilacCu(UKaLU: MOJIHOTA,
touHocth, FlI, ROC, AUC. BanunanuonHnas u TecroBast BeiOOpka. Kpocc-panumarusi.

Perpeccus. Metpuku onienku perpeccuu: MSE, MAE, R2 - koaddurueHT nerepMuHaIim.
Jluneitnas perpeccusi, moJiMHOMHaNbHas perpeccus. [lepeoOyuenue u perymnspusarus,

Jluneitnsle Monenu i kinaccudukauuu. [lepuentpon, moructudeckas perpeccus,
MOJTHOCBSI3HBbIE HEHPOHHBIE CETH, CTOXaCTUYECKUH IPaJJMEHTHBIN CITyCK U 0OpaTHOE
pactpocTpaHeHHe rpaiueHTa. Perynspusaius TMHSHHBIX MOoJIeTIel KiTacCu(DUKAITNNN.




Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHast KJacTEPH3aIIHs.
MeTpuKkH OLIEHKH KJIacTepHU3allUU.

AJTOpUTMBL, OCHOBAHHBIE HA IPUMEHEHNH PELIAIINX AepeBbeB. Kpurepuu pasaenenus
y3J1a: ”HPOPMALIMOHHBIN BBIMTPHINI, KpuTepuil Jpkuan. AHcamOIn peraromux 1epeBbeB:
CITy4alHBIH Jiec, TPaIueHTHBINH OYCTHHT.

Mertox onopHbIx BeKTOpoB. [Ipsimas u oOpartHas 3aia4da. OnpeaeneHue onopHbIX
BEKTOPOB. S Ie€pHBIN TPIOK.

HausHerii OaiiecoBckuit kimaccudukatop. MeTobl OIICHKH paclpeIeICHIsI TIPU3HAKOB.
EM-ajiroput™ Ha npuMepe CMECH rayCCHaH.

MeTopl Oe3rpaMeHTHON ONTUMH3AIIMK: ClTydaiiHbii mouck, hillclimb, oTkur,
T€HETUYECKUN aJTOPUTM.

JlabopaTopHbie paboThI

JIP1.1 Metonsl paboTsl ¢ Tabnuuamu B Python. Arperanus u Busyanu3anus
JnaHHbIX. [IpoBeieHne NEpBUYHOrO aHaIN3a JAHHBIX.
JIP1.2 CIIOJIb30BAaHUE U CPAaBHEHUE allTOPUTMOB Kiaccupukanuu: kNN,
pelaroue 1epeBbes U UX aHCaMOJIH, JJOTHCTUYECKas! PerpecCHsl.
JIP1.3 Hcnonp3oBaHue U OlleHKa alnropuTMoB perpeccun. [logbop onTuManbHbIX
[1apaMETPOB PErPECCUU
JIP1.4 OnTumu3anMoHHbIe 3a7a4u U ux peuienus. [logbop runepnapaMeTpoB aaropurMa ¢
MOMOUIbI0 METOJJOB ONTUMH3ALIMH.
IIpakTuka
1IP1.1 IIporpaMmMHO-aIrOPUTMUYECKOE OCBOCHHUE MaTepuala
CamocrositesibHas padoTa
CP1.1 [IpopaboTka yueOHOTO MaTepHraia JeKIHi
CP1.2 [ToaroroBka k 1a60pPaTOpHBIM paboTam
CP1.3 [ToaroroBka K pyoeKkHOMY KOHTPOJIIO
CP14 Jlpyrue Bupl CaMOCTOSTENBHON pabOThI
2 Jleknumu
2.1- Heiiponnsie cetn. yHKIMM OMMOKN HEHPOHHBIX ceTell 1 00yueHue ¢
2.3 MOMOIIIbIO 00OPAaTHOTO pacrpocTpaneHus rpaaueHTa. [lonsarre 03T4a 1 SMOXH.
PaboTta ¢ n300pakeHUsAMH C MOMOIIBIO HEHPOHHBIX ceTell. CBepTOYHbIC HEHPOHHBIE CETH.
Omnepanun cBepToK, max-pooling. IlonymspHbIe apXUTEKTYPhl CBEPTOYHBIX HEHPOHHBIX
cereil: AlexNet, VGG, Inception
(GooglLeNet), ResNet. Tpaucheproe oOyueHue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM A3BIKOM C TIOMOIIBI0 HEMPOHHBIX CETEH.
BexTopHsbie npencraBnenus it Tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie Heiiponnsie cetn, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHbie paboThl
JIP2.1 | Knaccudukanus nzoopaxxenuii u tpanchepHoe o0yueHue.
JIP2.2 | Pabota c TeKcTaMM U MX BEKTOPHBIMH NPEJICTABICHUSIMH TEKCTOB.
IIpakTuka
P ITporpaMMHO-aITOPUTMHUYECKOE OCBOEHHE MaTepHaa
2.1
CamocrosiTeibHas padora
CP2.1 | [IpopaboTka yyeOHOrO MaTepuaa JEKIui
CP2.2 | [loaroroBka K 1abOpaTOpHBIM paboTaM
CP2.3 [ToaroroBka K pyoeKHOMY KOHTPOJIIO
CP2.4 | JIpyrue BuaBI CaMOCTOSITEIHHOM paOOTHI




«OO0yueHune ¢ MOJKPEIICHUEM»

3 Jlekuuu
3.1- IlonsTHA arenTa, cpelbl, COCTOSIHUSA, ACUCTBUN U Harpaapl. OyHKIM
3.2 nernoctu cocrosuus (Valuefunction) u pynkuus kauectsa aeiicteus (Qfuntion).
OnTuMu3anus CTpaTeruy ¢ MOMOIIBIO MaKCUMU3AIMK (DYHKIMIA IEHHOCTH U KauecTBa. Q-
o0yueHwue.

I'ny6okoe obydenue ¢ noakpemicaueM. Deep Q-Networks, Actor-critic.
Hns yposust skcneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHbie padoThbI

JIP3.1 | Ilpumenenue Q-Networks 1is pereHns IpoCcThIX OKPYKEHHH.

IIpakTuka

1P IIporpaMMHO-aJITOPUTMHYECKOE OCBOECHUE MaTepHraia
3.1

CamocrosiTesibHas padora

CP3.1 [TpopaboTka yuyebHOro MaTepuana JeKIui

CP3.2 | lloaroroBka k 1a6OpaTOpHBIM paboTaMm

CP3.3 | [loaroroska Kk pyoe:KHOMY KOHTPOJIIO

CP3.4 | [pyrue BUIbl CAMOCTOSTEILHON pabOThI

O0pa3oBaTe/ibHbIe TEXHOJIOTMH

B npounecce mnpenomaBanus Moaynns HMCHONB3YIOTCS  CIEAYIOLIME METOJABI, CpEICTBa H

OOHOBJISIEMOE TIPU HEOOXOIMMOCTH IIpOrpaMMHOe obecriedeHre HH(HOPMAIMOHHBIX TEXHOJIOTHH:

— e-mail npenogaBarens;

— DJICKTPOHHBIC Y4EOHO-METOJUYECKHUE MaTepHalibl JJisi 00eCleueHUs CaMOCTOSTEIbHOW pPabOThI
CTYJICHTOB;

— CIIMCOK CalToOB B cetu «MHTEpHET» A MOMCKa HAYYHO-TEXHUUECKOW HH(OpMAIMU 0 pa3jaesiaM
TV CLUTIIIUHBI;

—  MaKeThl MPUKIATHBIX IPOrpaMM, Harpumep, pytorch.

Hcnoan3yembie pecypchbl HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «Internet); nH(popMalluOHHbIE
TEeXHOJIOTHHU, MPOTrPAMMHbIe CPeIcTBAa U HH(OPMALMOHHO-CIIPABOYHbIE CHCTEMbI

IIpuMepHBIii IEpEYEHDb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUU MOAYIIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammuHOE 00y4enue ot «Bioinformaticlnstitutex
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanus MaimmHHOe 00y4eHre U aHaJIN3 JJaHHBIX OT «MOCKOBCKUH (PU3UKO-TEXHUYECKUN
unctutyT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JlocTyn BO3MOXKEH ¢ JIF000r0 KOMIIBIOTEPA, BKJIIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh MHITY

IIporpammHoe obecnieyenue

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

Microsoft Office 2007, 2010, 2016

Antusupycuoe I1O Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “I'apant”



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

®opMBI TEKYIIEr0 KOHTPOJIS

KomnmokBruymsl, TecTsl, 1abopaTopHbIe paboTHl 1O pa3zesiaM AUCIUTUINHEL

®opMa MPOMEKYTOYHOT0 KOHTPOJISA

3auer




