AHHOTANUA

padoueii mporpaMmMbl y4eOHOH AUCHUILIMHBI (MOLYJI51)

B1.B.13 CucreMbl HCKYVCCTBEHHOI'0 MHTEJJIEKTA

Hanpagjenue noarorosku 6akanaspuara 35.03.06 ArpouH:;KeHepusi

1. Ilesin OCBOCHHSA TUCIIUILIHHBI

Lenbro n3ydeHus AUCHUILTUHBI «CHUCTEMBbl HCKYCCTBEHHOT'O MHTEIIJICKTa SBJISCTCS (POPMUPOBAHUE
KOMITETEHITMH B 00JIACTH MPUMEHEHUS HHTEJUICKTYATbHBIX HH()DOPMAIIMOHHBIX CHCTEM JJIsI PEIICHUS
podecCHoHabHBIX 33/1ad.

3ajaun JUCLUILIMHEL:

— O3HAKOMUTH C COBPECMCHHBLIMU obnacTIMu HCCIICAO0BaHHA MO0 MCKYCCTBCHHOMY HHTCIUICKTY
C(l)epaMI/I MMPHUIIOKCHUA SKCIICPTHBIX CUCTCM;

— IO3HAKOMHUTH C KOHOCHIHUAMHA, COCTABJIAIOIIMMU OCHOBY COBPCMCHHBIX CUCTEM HMCKYCCTBCHHO
HHTCIIJICKTA,

— HU3JIOKUTb TCXHHUYCCKHUC ITOCTAHOBKHW OCHOBHBIX 3aj/ia4, pCIIACMbIX CUCTECMAaMU HCKYCCTBCHHO

HMHTEJIJICKTA;

— IIO3HAKOMUTDH

C

0COOEHHOCTSAMU IMPaKTHUYICCKOIo

MH(GOPMAIIMOHHBIX CHCTEM B 00J1aCTH MHPOPMALIMOHHOM O€30MacCHOCTH.

HCII0JIBb30BaHHUA

HUHTCJUICKTYAJIbHE

2. Mecto nucunnyimibl B crpykrype OIIOII 6akanaBpuara
Huctunnmaa «CUcTeMbl HCKYCCTBEHHOTO MHTEJUIEKTAa» OTHOCHTCS K JUCIMIUTMHAM 4acTH, HOPMHUPYEMOi
ydacTHUKaMu oOpazoBarenbHbix oTHOmeHUH OIIOII mo Hanpasiernto moarotoBku 35.03.06 ArponHxeHepus

OakaaBpuaTa

PCSyJ'II)TaTbI OCBOCHHUA NUCIHHUITINHBI (MOlIyJIﬂ) «Cucrembl HCKYCCTBECHHOI'O HHTCJIJICKTA»

Kon HanmenoBanue Kon, HaumeHoBaHUe HHAMKATOPA AO0CTUKEHUS
npodgeccuoHANbHOM npogeccuoHaNbHOM npodeccHoOHaIbLHON KOMIIETEHIINH
KOMIIETeHIIUH KOMIIeTeHIIUH

K-7

Croco0eH UCIOIB30BaTh 3HAHUE

OCHOBHBEBIX MCTOJ10B

HNCKYCCTBCHHOT'O MHTCJUICKTA B

rocJenyoen
npodeccnoHanbHOM
JCATCIBbHOCTH B KaYECTBC

IIK- 7.1. [Torumaer
HPUHLUIIL! TOCTPOEHHUS 1
OCHOBHBIE METOJIbI CHCTEM
HCKYCCTBEHHOTO
UHTENIEKTa U IPUMEHSET
UX JUIS pellIeHus 3314

3HaTbh. MeToabl
pa3paboTku
OpPHUTHHAIILHBIX
AITOPUTMOB U
MPOTPAMMHBIX PEIIICHE
C UCIOJIb30BaHUEM

HAYYHBIX COTPYIHUKOB, npodeCCUOHANTBHOM COBPEMEHHBIX
npenojaBaTeneit JIESITEIILHOCTH; TEXHOJIOTUH
00pa30BaTEeIBHBIX OPraHU3AIUIA
BBICIIETO 00pa30BaHuUs
P ’ OK- 7.2. Hccnenyer YMerh: CcTaBUTH 3a7a
WH)XEHEPOB, TEXHOJIOTOB.
HaIpaBJICHUSL W aJalTHPOBATh METO,
MPUMEHECHUS CHCTEM u AITOPHT!
HCKYCCTBEHHOTO MAIIMHHOTO 00YyYeHHS

HUHTCIIJICKTA




K- 7. 3. Bribupaer Biapersb: NoCTaHOBKO
KOMIUJICKCBI METOOB U 3aJay4 I10 agariTanmuu u.
HWHCTPYMCHTAJIbHBIX COBCPUICHCTBOBAHUTIO
CPEICTB UCKYCCTBEHHOTO METOJIOB U AJITOPUTMO
HWHTCJUJICKTA JJId pCHICHUA A1 peIICHU ST KOMITJICK
npoeCCHOHANBHBIX 3aay | 33/1a4 IPEAMETHOM
B 3aBHCUMOCTHU OT obmacTu
0coOeHHOCTE! PeIMETHO
obmacru.
CTpyKTypa H cofiepKaHNe THCIUIIJINHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJIS)
Bun yueoHoii padoTsl Bcero IMopsiakoBbIii HOMEpP
cemecTpa

OO0mast Tpy10eMKOCTb AUCLUILINHBL BCETO (B 3.€.), B 23e. 5

TOM YHCIIE:

Kypcogoii mpoekT (pabota) HE TIPEAYCMOTPEHO

AynuTOpHBIE 3aHATHUS BCETO 54 54

(B akaJ. yacax), B TOM YHCIIE:

Jlexmun 18 18

ITpakTryueckne 3aHATHsI, CEMUHAPHI 18 18

JlaboparopHsie pabOTHI 18 18

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

qHcie:

KCP

3auer * *

OO01mas TPyI0eMKOCTh UCIUTUIAHBI 72 72

4.2. ConepxaHue TUCUMILTUHBI

«BBegeHue B PICKYCCTBEHHBIﬁ HMHTEJIVIEKT U OCHOBHBbIE€ M€TOAbl MAIIIMHHOI'O

1
00y4YeHUs AJis1 pa60ThI C TAGJIMYHBIMM JAHHBIMHU»
Jleknun
1.1-15 [OnmmoHanbHO: MaTeMaTHYECKUN JTUKOE3 IO AJIEMEHTaM MaTeMaTHISCKOW CTaTUCTHKH,

JUHEWHOU anreOpbl U MaTEMaTHYECKOro aHAIIN3a. |

OcHoBHBIE 33]aul CUCTEM UCKYCCTBEHHOr0 MHTeIeKTa. Kinaccudukanus,
KJacTepu3anus, perpeccus. TUIBI MAaIIMHHOTO OOYYEHUs: C yUuTeseM, 0e3 yUuTes, ¢
YaCTUYHBIM MTPUBJICYEHUEM YUUTENS, O0yUEHHE C MOAKPEIITICHUEM.

Knaccudukarust Ha mpumepe anroputma K-6mmkaiimux cocenei (KNN) [OnmuronanbHo:
BbricTphIif mouck 6nmxaimumx cocenei.|. MeTpuku OLeHKH KilacCu(UKaLUU: OJHOTA,
tounocts, FI, ROC, AUC. BanuaaiimonHas u TectoBast Beioopka. Kpocc-Banumarms.
PaGora ¢ xaTeropranbHbIMU IPU3HAKAMHU.

Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 - koa¢¢unment nerepMuHanmr
Jluneitnas perpeccusi, moJiMHOMHaNbHas perpeccus. [lepeoOyuenue u perymnspusarus,
rpeoneBas perpeccus, LASSO, ElasticNet.

Jluneiinbie monenu s kinaccudukanuu. [leprienTpoH, JorucTuyeckas perpeccus,
MOJTHOCBSI3HBbIE HEHPOHHBIE CETH, CTOXaCTUYECKUH TPaJUeHTHBIN CITyCK U 0OpaTHOE
pacnpoCcTpaHEeHHE rpaiueHTa. Perymspusaius JMHEHHBIX MOJIEIeH KiIacCu(UKAIIUUH.
Knacrepuszanus, k-means, k-means++, DBSCAN, arnmomepaTuBHas KJ1acTepH3aLusl.
MeTpuKY OLEHKHU KJIACTEPU3ALINH.

ANTOopuUTMBI, OCHOBaHHBIE Ha IPUMEHEHUH pEIIAOIIUX AepeBbeB. Kpurepun pazaenenus
y371a: UHQOPMAIIMOHHBIM BRIMTPHILI, KpuTepuil [ kuHu. AHCaMOIU petaronx 1epeBbeB:
CJIydaiiHbIH Jiec, IpaJAMEeHTHBIN OyCTHHT.

Meton onopHbIx BekTopoB. IIpsmas u oOpatHas 3anaya. OnpeneneHne OnopHbIX
BEKTOPOB. Sl IepHBIN TPIOK.




HausHerii OaiiecoBckuit kiaccudukaTop. MeToIbl OIeHKH pacrpeaeeHus MPU3HAKOB.
EM-airoput™ Ha npuMepe CMECH rayCCHaH.

MeTopl Oe3rpaMeHTHON ONTUMH3AIINU: ClTydaiiHbiil mouck, hillclimb, omkur,
T€HETUYECKUN aJITOPUTM.

JlabopaTopHbie paGoThI

JIP1.1 Metonsl paboTsl ¢ Tabnuuamu B Python. Arperanus u Busyanu3anus
JnaHHbIX. [IpoBeieHne NEpBUYHOrO aHaIN3a JAHHBIX.
JIP1.2 CIIOJIb30BAaHUE U CpPAaBHEHUE allTOPUTMOB Kiaccupukanuu: kNN,
pelIaIre 1epeBbes U UX aHCaMOJIH, JJOTHCTHYECKAs! PerpecCHsl.
JIP1.3 Hcnonp3oBaHue U olieHKa anroputMoB perpeccun. [logbop onTumanbHbIX
1apaMEeTPOB PErPECCUU
JIP1.4 OnTumu3anmoHHbIe 3a7a4u U ux peuienus. [logOop runepnapaMerpoB aaropurMa ¢
IIOMOUIbI0 METOJJOB ONTUMH3ALIMH.
IIpakTuka
IIP1.1 ITporpaMmMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuala
CamocrosiTesibHas padora
CP1.1 [IpopaboTka yueOHOTO MaTepuaia JEeKIHi
CP1.2 [ToaroroBka k 1a60OpPaTOpHBIM paboTam
CP1.3 [ToaroroBka K pyoeKkHOMY KOHTPOJIIO
CP14 Jlpyrue BuIbl CaMOCTOSTENIBHON pabOThI
2 Jlekuun
2.1- Heiiponnsie cetu. @yHKIMM OIMOKM HEHPOHHBIX ceTeil U 00yueHue ¢
2.3 MOMOIIbIO 0OPAaTHOTO paclpoCcTpaHeHus rpaaueHTa. [lonstre 63T4a u SMOXU.
Pabora ¢ n300pakeHUsIMHU C TTOMOIIIbIO HEUPOHHBIX ceTeil. CBepTOUHbIe HEHPOHHBIE CETH
Omnepanuu cBepTOK, max-pooling. [TonymsipHbie apXUTEKTYpPBI CBEPTOUYHBIX HEHPOHHBIX
cereil: AlexNet, VGG, Inception
(GooglLeNet), ResNet. Tpancheproe oOyuenue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM A3BIKOM C TIOMOIIBI0 HEMPOHHBIX CETEH.
BexTopHsbie npencraBnenus st Tekcra: word2vec, skipgram,
CBOW, fasttext. PexyppenTthslie HeliponHsie ceti, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHbie padoThl
JIP2.1 | Knaccudukarus nuzodpaxkenuii u tpanchepHoe oOyueHue.
JIP2.2 | Pabota c TekcTaMu M UX BEKTOPHBIMH NPEACTABIECHUSIMU TEKCTOB.
IIpakTuka
1P [TporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTeEpHaa
2.1
CamocrosiTeibHas padora
CP2.1 | [IpopaboTka yuyeOHOro MaTepHuaa JEeKIni
CP2.2 | [loaroroBka K 1abOpaTOpHBIM paboTaM
CP2.3 [ToaroroBka K pyoeKHOMY KOHTPOJTIO
CP2.4 | Jlpyrue BuaBI CaMOCTOSITEIHHOM pabOTHI
«O0yueHune ¢ MOAKPEryIEHuEM
3 Jleknuu
3.1- IlonsATHA arenTa, Cpelbl, COCTOSIHUSA, ACUCTBUN U Harpaasl. OyHKINS
3.2 neHHoctu coctosHus (Valuefunction) u ¢hyHkius kauecta neiicteus (Qfuntion).

OnTuMHU3aIUs CTPATErHH C TIOMOIIBI0 MAKCUMU3AIUK (DYHKIIMIA [IEHHOCTH U KadecTBa. Q
oOy4eHue.




I'ny6okoe obyuenue ¢ moakpermicaueM. Deep Q-Networks, Actor-critic.

s yposns skenieptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHbie padoThI

JIP3.1 | Ilpumenenue Q-Networks /is pereHns IpoCcThIX OKPYKEHHH.
IIpakTuka
1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHUE MaTepHraia
3.1
CamocrosiTesibHas padora
CP3.1 [IpopaboTka yueOHOTO MaTepHraia JESKIIHI
CP3.2 | [loaroroBka K J1abopaTopHBIM paboTaM
CP3.3 | [loaroroBka kK pyOoeKHOMY KOHTPOJIIO
CP3.4 | [pyrue BuIbl CaMOCTOSITENILHON paOOThI

Oopa3oBaTe/ibHbIe TEXHOJIOTMH

B nponuecce IperoaBaHus BAOHYHH HUCIIOJIB3YKOTCA  ClICAyromue MCETOMAbI,

cpeacrBa

OOHOBJISIEMOE TIPU HEOOXOMMOCTH TIPOrpaMMHOE 0OecIiedeHe HH()OPMAIIMOHHBIX TEXHOJIOTHH:

— e-mail nmpenogaBareis;

— DJICKTPOHHBIC Y4EOHO-METOJUYECKHUE MaTepHalibl JJisi OOECIEYEHHUsI CaMOCTOATEIbHON pado1
CTYJICHTOB;

— CIIMCOK CalTOB B cetu «MHTEpHET» A MOMCKa HAyYHO-TEXHUUECKOW MH(OpMAIUU MO pa3el
JTUCIUILTAHBL,

—  MaKeThl MPUKIATHBIX IPOrpaMM, Harpumep, pytorch.

Hcnoan3yembie pecypchbl HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «Internet); HH(PpOPMAIUOHHD
TEXHOJIOTHH, IPOrPAMMHBIE CPEICTBA M HH(OPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI

[IpuMepHBIii IEpEYEHDb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUU MOAYIIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammHHOE 00y4enue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )

3. Crnenmanu3zanus MamuyHHOe 00y4deHre U aHaIn3 JaHHbBIX 0T «MOCKOBCKUHN (PM3UKO-TEXHUYECKHH
unctutyT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copeBHoBanuii no DataScience( https://www.kaggle.com )
JlocTyn BO3MOXKEH € JIF000r0 KOMIIbIOTEPA, BKJIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHTrT'Y

IIporpammHoe ob0ecnieuenune

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

KomnnokBruyMBl, TECTHI, JIa0OpaTOPHBIE pabOTHl MO pa3zeiiaM TUCITUTIIINHBI

®opMa MPOMEKYTOYHOT0 KOHTPOJIS

3auer



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

Pa3zpaborumk: crapmmii npenogasaresas kagenpol «MCuT», Myp3adexkoBa M.HU.



