AHHOTALMS

paboyeii mnporpaMmMbl y4eOHOH TUCHHUIJIMHBI

B51.B.13 CucreMbl HCKYCCTBEHHOI0 HHTEJJIEKTA

HanpagieHue moaroroBku 6axajappuara 35.03.06 ArpouH:keHepus

1. Ilesn ocBOEHMS JUCHMILTIHHBI

[enbro n3yueHus: AUCHUILTUHBI «CUCTEMBI UCKYCCTBEHHOT'O HMHTEIICKTa SBISIETCS (POPMUPOBAHUE
KOMITETEHITUH B 00JIACTH MPUMEHEHHS HHTEJUICKTYIbHBIX WH()OPMAIIMOHHBIX CUCTEM JIJISl PEIICHUS
npodeccroHalIbHBIX 3ajau.

3aJaun JUCHMILINHGI:

— 03HAKOMHTH C COBPEMEHHBIMHU O0JIACTSIMU HCCIIEIOBAHUS 10 MCKYCCTBEHHOMY MHTEIIJIEKTY U
chepamu IPUIIOKEHHUS IKCTIEPTHBIX CUCTEM;

— ITIO3HAKOMHTb C KOHICHIHAMU, COCTaBJLIOINMMHU  OCHOBY COBPEMCHHBIX CHUCTEM
HNCKYCCTBCHHOI'O MHTCJIJICKTA,
- N3JI0KUTH TEXHHUYECCKHEC IIOCTaHOBKH OCHOBHBIX 3aaa4, pemiacMbIX CuCTeMaMu

HNCKYCCTBCHHOI'O MHTCIIJICKTA,
— IIO3HAKOMHTBb C OCOOCHHOCTSIMU MPAKTUYCCKOT'O0 HCIIOJb30BaHUSA HWHTCIUICKTYAJIbHBIX

MH(OPMALMOHHBIX CUCTEM B 001acT MH(OPMALIMOHHON O€30M1aCHOCTH.

2. Mecto nucuunjunsl B cTpykrype OIIOII 6akanaBpuara
JuctuumnnmHa «CUCcTeMbl UCKYCCTBEHHOTO MHTEIIJIEKTA» OTHOCUTCS K TUCIUIIIMHAM YacTH,
dhopmupyemoit yaacTHHKaMHu o0pa3oBaTenbHbIX oTHomeHuH OITOII mo Hanpasneruto moaroroBku 35.03.06
ArponmxeHepus OakaaBpuaTa

Pe3yabTarhl 0CBOCHUSA IMCHUILIMHBI (MOAYJIs1) «CHCTEMbl HCKYCCTBEHHOI0 MHTEJLJIEKTA)

Kon HaumMeHoBaHue Koa, HauMeHOBaHHe HHAUKATOPA JOCTHKEHUS
Nnpo¢eccuoHAIBbHOM npodgeccuoHAIBHOI npogeccuoHaNbHOI KOMIIETEHIIUH
KOMIIeTeHIM U KOMIIeTEeHIHH
Crioco0€eH UCIIOIb30BaTh 3HAHUE IIK- 7.1. [Togumaer 3uath. Metoas!
OCHOBHBIX METOI0B NPUHIIUIIBI IIOCTPOCHUS U pa3p360TK14
TIK-7 HUCKYCCTBEHHOI'O MHTEJIJICKTA B OCHOBHEBIE€ METOABI CUCTEM OpUT'MHAJIBHBIX
TOCIIe/yIOMIeH VICKYCCTBEHHOTO QJITOPHTMOB 1
npoQeccHoHanbHON VHTEIIEKTA U IIPUMEHSET [POrPaMMHBIX
NCATCIIBHOCTHU B KAaYECTBEC HX U1 pelleHus 3a1a4 peuieHnu ¢
Hay4YHBIX COTPYJHHUKOB, npodecCHoHaIbHOM HCIIOJIb30BaHUEM
npernogaBaTeiICn HOEeATENBHOCTH, COBPEMECHHBIX
00pa3oBaTEeNBHBIX OPTaHU3AIIIA TEXHOJIOT Uil
BHICIIETO 00pa3osaHms, OK- 7.2. Uccnenyer YMmerb: CTaBUTH
HWHXEHEPOB, TEXHOJIOI'OB.
HaIlpaBJICHUS 3a1a4n )44
MPUMEHEHUS CHCTEM aJanTHPOBATh
HCKYCCTBEHHOI'O METOIBI )74
MHTEIICKTA aJTOPUTMBI
MAaIlIMHHOT'O
o0yueHus




IIK- 7. 3. Bribupaer Baanern:

KOMILIIEKCBI METOJ0B U MOCTaHOBKOM 33734
HHCTPYMEHTAJIBHBIX 10 aJjanTalyy WK
CPEICTB UCKYCCTBEHHOT'O COBEPILICHCTBOBAHUIO
MHTCIUICKTA IS pCIICHUS MCETOHOB 1

HpO(I)eCCI/IOHaJ'ILHLIX 3aJga4 AJITOPUTMOB U1

B 3aBHCUMOCTH OT
0COOEHHOCTEN PEAMETHOM | 3a[a4 IPEIMETHOM

PpCUICHU A KOMITJIEKCAa

obnacr. obmactu

CTpyKTypa M cojep:KaHue JUCHUIIIHHBI
4.1. CTpyKTypa AMCHUILIHHBI (MOILYJIs1)

Bun yuednoii padoThl Bcero IHopsiakoBbIil HOMep

cemMecTpa

OO1ast Tpy10eMKOCTh JIUCITUIUIMHBI BCEro (B 3.€.), B 2 3.¢. 5

TOM YHCIIE:

Kypcogroii mpoekT (padota) HE TIPETyCMOTPEHO

AyIUTOpHBIE 3aHATHS BCETO 54 54

(B akaz. yacax), B TOM YHCIIE:

Jlexnn 18 18

[TpakTHyeckue 3aHATHS, CEMHHAPEI 18 18

JlaGopaTopHbie pabOThI 18 18

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

quce:

KCP

3auer * *

OO1as Tpy10eMKOCTh AUCIUTIIHHBI 72 72

4.2. Conepxanue JTUCUMIIIMHBI

«BBeaeHue B HCKYCCTBeHHbIﬁ HHTEJIVZIEKT U OCHOBHbI€ ME€TO/A bl MAILIKMHHOTO

1
00yYeHHs AJ11 pa60Thl C TAGJIMYHBIMU JAHHBIMU»
Jlexkuuu
1.1-15 [OnmuonanbHO: MaTeMaTHYECKUM JTMKOE3 TI0 3JIEMEHTaM MaTeMaTHYeCKOW CTATUCTUKH,

JIMHEWHOM anreOpbl 1 MaTeMaTHYECKOTIO aHaJn3a. |

OcHoBHBIE 3a7]auu CUCTEM MCKYCCTBEHHOTO HHTesekTa. Knaccuduxanms,
KJIacTepu3anusi, perpeccus. TUnbl MalIMHHOTO OOy4YeHHs: C yuuTesaeM, 0e3 yuuTes, ¢
YaCTUYHBIM MPUBJICUCHUEM YUUTENsI, OOyUEHHE C MOAKPETIICHUEM.

Knaccudukarus Ha npuMepe amropurMa K-ommkaiimmx coceneit (KNN)
[OnuuonHansHO: BeicTphli MOKUCK OMMKalIIMX coceieil.|. MeTpuKU OLIeHKH
KkiaaccuuKaum: moaHora, Tounocts, Fl, ROC, AUC. BanugannoHHas U TeCTOBas
BbIOOpKa. Kpocc-Banmunanus. PaboTa ¢ kareropruaibHbBIMU PU3HAKAMH.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 - koaddunmert
nerepmuHainuu. JluneitHas perpeccusi, moaMHoOMuanbHas perpeccus. [lepeoOydenue u
perymsapusanus, rpedresas perpeccus, LASSO, ElasticNet.

Jluneitaple Moaenu Juia knaccudukanuu. [lepuentpoH, ToructTudeckas perpeccus,
MIOJIHOCBSI3HBIE HEHPOHHBIE CETH, CTOXaCTHUECKUH IpaIueHTHBIN CITyCK 1 0OpaTHOE
pacmpocTpaHeHue TpaaueHTa. Peryspusanus TMHEHHBIX MoJIeel KiacCu(uKalunu.
Kractepusanus, k-means, k-means++, DBSCAN, ariomepaTuBHast KlacTepr3aiusi.
MeTpuky OLIEHKH KIaCTepU3alINH.

ANTOpUTMBI, OCHOBAaHHBIE HAa IPUMEHEHHUH PENIaonX AepeBbeB. Kpurepun
pazneneHus y3na: UH(GpOpPMAIMOHHBINA BBIMTPHIII, kKpuTepuid xunu. AncamOiu
PENIAOININX IEPEBHEB: CIIyYalHBIH Jiec, TpaJiueHTHBIA OYCTHHT.

Meton onopubIx BekTopoB. [Ipsimas u oOpaTHas 3agaya. OnpeeneHue omopHbIX
BEKTOPOB. A IepHBIN TPIOK.




HawuBHerii OaliecoBckuii kinaccudurarop. MeToibl OIIEHKH pacpeieieHus TIPU3HAKOB.
EM-anroput™ Ha npuMepe CMECH raycCuaH.

Mertoabl Oe3rpaMeHTHON ONTUMH3ALKKI: ClydaiHblii mouck, hillclimb, oxur,
T€HETUYECKUN aJITOPUTM.

JlabopaTopHble padoThI

JIP1.1 Mertoap! paboTsl ¢ TabauamMu B Python. Arperanust u Buzyanu3amnus
naHHbIX. [IpoBeieHne nepBUYHOrO aHaIu3a JaHHBIX.
JIP1.2 CTOJIb30BAHUE U CPABHEHHUE aIrOpUTMOB Kiaccudurammm: KNN,
pemaronme AepeBbesi U UX aHCaMOIIH, JIOTUCTUYECKAast PETPECcCHsL.
JIP1.3 Hcnonb3oBaHue U OlieHKa aNroputMoB perpeccuu. [loadop onTuManbHbIX
apaMeTpPOB PErpeccuu
JIP1.4 OnTuMHu3alMOHHbIE 337a4u U UX penieHus. [lonbop runepnapameTpoB airopuTma c
MTOMOIIBI0 METOJIOB ONTUMH3AIIMH.
IIpakTHka
1IP1.1 [IporpaMMHO-aNTOPUTMUYECKOE OCBOCHUE MaTeprasa
CamocrosiTesibHas padoTa
CP1.1 [TpopaboTka yueOHOTO MaTepuraa JEeKIHi
CP1.2 [ToaroroBka K 1abopaTopHBIM paboTam
CP1.3 [ToaroroBka K pyOeKHOMY KOHTPOJTIO
CP1.4 Jlpyrue BUIBI CaMOCTOSTETLHON paboThI
2 Jlekuunu
2.1- Hetiponnsie cetn. @yHKIMN OMIMOKN HEMPOHHBIX ceTeil U 00ydeHue ¢
2.3 MTOMOIIBI0 00paTHOTO pacnpocTpaHeHus rpaaueHTa. [lonstiue 63Tya 1 3MOXU.
PaboTa ¢ n300pakeHusIMH C TIOMOIIIBIO0 HEHPOHHBIX ceTel. CBEpTOUHbIE HEHPOHHBIE
cetu. Oneparnuu cBepTok, max-pooling. ITomynspHbie apXUTEKTYPbI CBEPTOYHBIX
HelipoHHsIx ceteit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe oOyuenue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM S3BIKOM C MOMOUILI0 HEHPOHHBIX CETEH.
BextopHsie npencraBienus st Tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie Heiiponnsie cetr, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabGopaTtopHblie padoThI
JIP2.1 | Knaccudukanus nzobpaxenuit u tpancheproe o0ydeHue.
JIP2.2 | Pabora c TekcTaMu U MX BEKTOPHBIMU MPEACTABICHUSMU TEKCTOB.
IIpakTuka
1P [IporpaMMHO-aNTOPUTMHUECKOE OCBOCHUE MaTepHala
2.1
CamocrosiTesibHas padoTa
CP2.1 | [IpopaboTtka yueOHOro MaTepuana JEeKIui
CP2.2 | [loaroroBka k 1a00paTOpHBIM paboTaM
CP2.3 | [loarotoBka K pyoexxKHOMY KOHTPOJIIO
CP2.4 | ipyrue BUJIbl CAMOCTOSATEIBHONW pabOTHI
«O06y4eHue ¢ MoAKpEeIIEHUEM»
3 Jleknun
3.1- [TonsTus arenra, cpenbl, COCTOSIHUSA, NEUCTBUI U Harpaabl. OyHKIus
3.2 nenHoctu cocrosinus (Valuefunction) u pynkius kagectsa aeiicteus (Qfuntion).

OnTUMHU3anuUs CTPaTeruy ¢ MOMOIIBIO MaKCUMU3aIMK (DYHKIUH [ICHHOCTH M KaueCTBa.
Q-o0yuenue.




I'nybokoe o0yuenue ¢ nmoakperieHueM. Deep Q-Networks, Actor-critic.
s yposus skcnieptHbiii: REINFORCE, A2C, PPO, DDPG.

JlabopaTopHbie padoThI

JIP3.1 | Ilpumenenue Q-Networks [uisi perieHus MPOCTHIX OKPYKESHUH.

IIpakTHka

1P [IporpaMMHO-aNrOpUTMHUYECKOE OCBOCHHE MaTepraia
3.1

CamocrosiTesibHas paboTa

CP3.1 | [IpopaboTtka yaeOHOTO MaTepuaa JIEKIni

CP3.2 | [ToaroroBka K 1a0OpPaTOPHBIM padoTaM

CP3.3 | [ToaroroBka K pyOeKHOMY KOHTPOJTIO

CP3.4 | [Ipyrue BHIIBI CAMOCTOSATEIBHOW PaOOTHI

Oo0pa3oBaTejibHbIE TEXHOJIOTHH

B mnpomecce mnpenomaBanus MoIyns HUCIOJB3YIOTCS CIEAYIONIUE METOMbI, CPEICTBA M

0OHOBIIIEMOE TIPH HEOOXOAMMOCTH IIPOTPaMMHOE oOecTieueHre HHPOPMAIIMOHHBIX TEXHOIOTHIA:

— e-mail mpenogaBarens;

—  DIIEKTPOHHBIC y4eOHO-METOIMUSCKHE MATePHUabl il 00SCIIeUeHHsI CaMOCTOSTEIbHON paboThI
CTY/ICHTOB;

— cnucok caiftoB B cetu «MHTepHeT» A TOWCKAa HAyYHO-TEXHMYECKON wuHMOpManuu Mo
paszenam JUCIUTLTHHBI,

—  MaKeThl MPUKIAJAHBIX POrpaMM, HarpuMep, pytorch.

Hcnoan3yemble pecypcbl HH(OPMANIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTn «Internet»;
HHGOpMaIHOHHBIE TEXHOJOTMH, MPOrPAMMHBIE CPeICTBA U HHGOPMAIIHOHHO-CIIPABOYHbIE CHCTEMBI

DnekTpoHHas 6ubIroTeka oHnaitH «EquHoe OKHO K 00pa3oBaTeIbHBIM pecypcam»
http://window.edu.ru

«ObpazoBatenbHbIl pecypc Poccumn» http://school-collection.edu.ru

denepanbHbIi 00pa30BaTENbHBIA MOPTAIL: YYPEKIEHHUS, MPOTPaMMBbl, CTaHAapThl, BY3bI, TecTh
EI'D, TUA http://www.edu.ru
denepanbHbIN 1IEHTP HHPOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcoB (PLIMOP) http://fcior.edu.ru

Pycckas BupTyanbHas OubnuoTexa http://rvb.ru
Kabuner pycckoro si3bIKa U JIUTEpaTypsbl http://ruslit.ioso.ru

HanumoHnaneHbIl KOpITYC pycCKOTO si3bIKa http://ruscorpora.ru

Hayunast snextponnas oubianoreka «e-Library» http://elibrary.ru/defaultx.asp

DnexTpoHHO-0ubnuoTeuHas cucrema IPRbooks http://www.iprbookshop.ru
DnexkrpoHHO-0nOMoTeuHas cuctema Murl'y https://lib.inggu.ru/

NudopmanmronHo-mpaBoBas cuctema «["apant»
CereBas Bepcus, JOCTYIHA CO BCEX KOMITBIOTEPOB B KoprnopatuBHoH cetd UHTT'Y

DopMbI TEKYLIEr0 KOHTPOJIS

KOJ'IJ'IOKBI/IYMBI, TCCThI, J'Ia60paT0pHLIe pa60TBI 110 pa3aciiaM JUCHUTIIMHBI

®opMa NPOMEeKYTOYHOT0 KOHTPOJIS

3auer

Pa3zpaborumk: crapmmii npenogasarenas kageapsl «MCuT», Myp3adexoBa M.H.
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