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AHHOTANUA

padouyeil nporpaMMbl y4e0HOI TUCHMILIIUHBI

B1.0.29 CuctemMbl HCKYCCTBEHHOTO HHTEJLIEKTA

Hanpasienue noaroroBku daxajgaspuara 45.03.01 ®duiionorus
3apy0Oexnas duinosorus. Hemenkuii A3bik U JuTEeparypa

1. 1. [lesiu OCBOEHHUSA AW CHUNIUHBI

Lenpro n3yueHus: AUCHUIITUHBI «CHUCTEMBI HCKYCCTBEHHOTO MHTEIUICKTa» SBISETCS (OPMUPOBAHUE
KOMIICTEHIIMH B 00J1aCTH MPUMEHEHUS HHTEIUICKTYAIbHBIX HH()OPMAIIMOHHBIX CUCTEM ISl PEIICHUS
npoeCCHOHATBHBIX 33/1au.
3a7auu TUCIUILIHBL:
— O3HAaKOMHUTH C COBPEMEHHBIMH OOJIACTSIMH HCCIICIOBAHUS 110 MCKYCCTBEHHOMY WHTEIUIEKTY H
cepamul IPHIIOKEHHST SKCIIEPTHBIX CUCTEM;
— MO3HAKOMHUTH C KOHIICTIIIUSIMH, COCTABISIONIMMU OCHOBY COBPEMEHHBIX CHCTEM UCKYCCTBEHHOTO
WHTEIUICKTA;
— U3JI0KHUTh TEXHUYECKUE TTOCTAHOBKU OCHOBHBIX 33]1ad, PEIIaeMbIX CHCTEMaMH HCKYCCTBEHHOTO
WHTEIUICKTA;
— TIO3HAKOMHUTh C OCOOCHHOCTSMH NPAKTUYECKOTO HCIIOJIB30BAaHUS  HMHTEIUICKTYAIbHBIX
MH(POPMAIIMOHHBIX CUCTEM B 00J1acTH HHPOPMAITMOHHOM 0€30MacHOCTH.

2. 2. Mecto mucunninHbl B cTpykType OIIOII 6akanaBpuara
[{uk, K KOTOPOMY OTHOCHUTCS TUCHMILINHA:
b1.0.29 «CucreMbl HCKYCCTBEHHOTO HHTEIUICKTA)

3. PeSy.]'II)TaTbI OCBOCHHUA NUCIHHUITINHBI (MOlIy.]'[ﬂ) «Cucrembl HCKYCCTBCHHOI'O HHTCJIJICKTA»

Kon HaumenoBaHnue Kon, HauMeHOBaHUE MHANKATOPA J0CTUKEHUS
npogeccnoHaNbHOM npodeccHoOHATbHOM npodeccHoHATbHONH KOMIETEHIIHH
KOMIIETEHIINH KOMIIETEHIIHH

Crioco0€eH UCITOIb30BaTh 3HAHNUE IIK- 1.1. T[Torumaer 3HaThL. MeToan!
OCHOBHBIX METOI0OB TIPUHIMIIBI TOCTPOCHUS U pa3pa60T1<14

K HNCKYCCTBCHHOI'O MHTCJJICKTA B OCHOBHBIE METO/IbI CUCTEM OpHUTMHAJIBHBIX
HOCHGIIyIOLHGfI HCKYCCTBEHHOTO AJITOPUTMOB U
npo¢eccHoHaNbHOMI HUHTEJUIEKTA U IIPUMEHSET [IPOrPAMMHBIX PELLIEHUI
JCATCIBbHOCTHU B KQUECTBEC UX I pelIeHus 3a1a9 C UCIIOJIb30BAHUEM
Hay4YHBIX COTPYIHHUKOB, npodeccuoHaTLHOM COBpPEMEHHBIX
npenojaaBaTesiei NESITENBHOCTH; TEXHOJIOTUH

06p330BaT€J'ILHLIX OpFaHH3aHHﬁ

BBICHICTO O6pa3OBaHI/I${,

OK- 1.2. Hccnenyer YMeTh: cTaBUTH 3a7a4u
WH)XCHEPOB, TCXHOJIOTOB.

HanpaBJICHUA " agarnTupoBaTb METOAbL
MNPUMCHCHUSA CHUCTEM n AJITOPUTMBbI
HUCKYCCTBECHHOT'O MAIIMHHOTO 06y11eH1/1;1

HUHTCIIJICKTA
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K- 1. 3. Bribupaer Baaners: noctaHoBKOH
KOMILICKCBI METO10B U 3aJa4 110 aganTalnuy ujin
HHCTPYMEHTAJIBLHBIX COBEPIICHCTBOBAHUIO
CPENCTB UCKYCCTBEHHOTO METOJIOB U AIITOPUTMOB
WHTEJUICKTA JJIs1 PEIICHUS AU pCHICHUS KOMILICKCa
npodecCHOHATBHBIX 3a/1a4 | 33184 IPEMETHO M
B 3aBHCUMOCTHU OT obmacti
0Cc0oOEHHOCTEH peAMETHON
obmacTu.
4. | CTpyKTypa U cofiepKaHNe TUCIUTLTHHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJIS)
Bun yuedHoii paGoTsi Bcero IMopsinkoBbIii HOMeP
cemMecTpa

OO0mas TpyI0eMKOCTh JIUCITUILIMHBI BCETO (B 3.€.), B 23.e. 6

TOM YHCJIC:

Kypcosoii mpoekt (padora) HE TIPEIyCMOTPEHO

AyIUTOpHBIE 3aHSATHS BCETO 54 54

(B akaz. yacax), B TOM UYHCJIE:

Jlexuun 18 18

[IpakTHaeckne 3aHATHS, CEMUHAPHI 18 18

JlaboparopHsie paboTHI 18 18

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

qHCIe:

KCP

3auer * *

OO0mas TpyI0eMKOCTh TUCITUTLINHBI 72 72

4.2. ConepxaHue TMCHUILINHBI

«BBenenue B I/ICKyCCTBeHHblﬁ HHTEC/UVICKT U OCHOBHBIC ME€TOAbI MAIIIMHHOTO Oﬁy‘leﬂl/lﬂ

1
AJ1s1 padoThl ¢ TAOJTUYHBIMHU JAHHBIMID)
Jlekuun
1.1-15 [OnmuoHampHO: MaTEMaTHYECKUM JTUKOE3 TI0 AJIeMEHTaM MaTEMaTHYECKON CTaTUCTUKH,

JMHENHOMN anredppl 1 MaTEMaTUYECKOTO aHaIu3a. |

OcCHOBHBIE 331a4 CUCTEM UCKYCCTBEHHOr0 MHTEIeKkTa. Knaccugukarus,
KJIacTepu3alus, perpeccus. TUIbI MAIIMHHOTO OOYYEHUS: C yUUTEeIeM, 0€3 yuuTes, ¢
YaCTUYHBIM IIPUBJICUECHUEM YUUTENS], 00yueHHUE C TIOJKPETIICHUEM.

Knaccudukanus Ha npumepe anropur™a K-ommwxkaiinmx coceneit (KNN) [OmninonanbHo:
BeicTpblil monck Ommkaiiimux cocenei.]. MeTpukH OLeHKH KJlacCU(UKaLUU: TTOJTHOTA,
touHocth, FI, ROC, AUC. Banunanmonnas u TectoBast BeiOopka. Kpocc-panumarusi.
Pabora ¢ kaTeropuaJbHBIMUA IPU3HAKAMHU.

Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 - ko3 dunueHT qerepMuHaIim.
Jlunelinas perpeccus, moJMHOMUanbHas perpeccus. IlepeoOyuenue u perymnspusarus,
rpebueBas perpeccusi, LASSO, ElasticNet.

Jlunelinble Moaenu Uil kinaccudukanuu. [lepuenTpoH, JorucTuyeckas perpeccus,
MOJTHOCBSI3HbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaIueHTHBIN CITyCK U 00paTHOE
pacrpocTpaHeHue rpajneHTa. Perynspusanys TMHEHHbIX MoJeNel KacCu(pUKaIMUY.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHast KJacTEPH3aIIUs.
MeTpuKH OLEHKH KIIACTEPU3ALINH.

ANTOpUTMBI, OCHOBaHHbIE HA TPUMEHEHUH pellaloluX AepeBbeB. Kpurepuu pazaenenus
y3J1a: ”HPOPMALIMOHHBIN BBIMTPHILI, KpuTepuil JLkunu. AHcamOIM peraromux 1epeBbeB:
CIIy4aiHbIH Jiec, TpalueHTHBIA OYCTHHT.

Metox onopHbIx BeKTopoB. Ipsimast u oOpartHas 3aia4a. OnpenesaeHne OmopHbIX
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BEKTOPOB. S I€pHbIN TPIOK.

HausHerii OaiiecoBckuit kimaccudukatop. MeTo bl OIICHKH paclpeIeICH sl TIPU3HAKOB.
EM-ajiroput™ Ha npuMepe CMECH rayCCHaH.

MeTozpl Oe3rpaMeHTHON ONTUMH3AIMK: CITydaitHbii mouck, hillclimb, omkwur,
T€HETUYECKUN aJITOPUTM.

JlaboparopHbie padoThl

JIP1.1 Metosl paboTsl ¢ Tabnuuamu B Python. Arperanus u Busyanu3anus
JaHHbIX. [IpoBeieHne NEpBUYHOrO aHaIN3a JAHHBIX.
JIP1.2 CIIOJIb30BaHUE U CPAaBHEHUE alITOPUTMOB Kiaccudukanuu: kNN,
pelaroume 1epeBbes U UX aHCaMOJIH, JJOTHCTHYECKAs! PerpecCusl.
JIP1.3 Hcnonp3oBaHue U olieHKa anroputMoB perpeccun. [logbop onTuManbHbIX
1apaMeTPOB PErPeECCUU
JIP1.4 OnTumu3anmoHHbIe 3a7a4u U ux peuenus. [logOop runeprnapamMeTpoB aaropurma ¢
MOMOUIbI0 METOJJOB ONTUMH3ALMH.
IIpakTuka
IP1.1 IIporpaMMHO-anrOpUTMUYECKOE OCBOCHUE MaTeprUalia
CamocrosiTesibHas padora
CP1.1 [IpopaboTka yueOHOTO MaTepuaa JISKIHi
CP1.2 [ToaroroBka K 1a00paTOpHBIM paboTaM
CP1.3 [ToaroroBka kK pyOe:KHOMY KOHTPOIIIO
CP14 Jpyrue BUIbpl CaMOCTOSITEIbHON pabOThI
2 Jlekuun
2.1- Heiiponnsie cetu. yHKIMM OMIMOKK HEHPOHHBIX ceTel 1 00yueHue ¢
2.3 MOMOIIIbIO 00PATHOTO pacrpocTpanenus rpaaueHTa. [lonarue 03T4a u SMOXH.
PaboTta ¢ n300pakeHUsAMH C MOMOIIBIO HEHPOHHBIX ceTell. CBepTOUYHbIE HEHPOHHBIE CETH.
Omnepanuu cBepToK, max-pooling. [lonynsipHble apXUTEKTypbl CBEPTOUHBIX HEMPOHHBIX
cereil: AlexNet, VGG, Inception
(GooglLeNet), ResNet. Tpauncheproe oOyueHue.
O6paboTka TekcToB. PaboTa ¢ €cTeCTBEHHBIM A3BIKOM C IOMOILBIO HEMPOHHBIX CETEH.
BexTopHsbie npencraBnenus st Tekcra: word2vec, skipgram,
CBOW, fasttext. PexyppenTthsie Heliponnsie ceti, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHbie paboThl
JIP2.1 | Knaccuduxarus nzobpaxkeHuil u TpancdepHoe o0ydeHue.
JIP2.2 | PabGota c TekcTaMu M UX BEKTOPHBIMH NPEACTABIECHUSIMU TEKCTOB.
IIpakTuka
P [IporpaMMHO-aIrOPUTMHUECKOE OCBOEHUE MaTepHalla
2.1
CamocrosiTeibHas padora
CP2.1 | [IpopaboTka yyeOHOro MaTepHuaa JeKIui
CP2.2 | [ToaroToBka K 1abOpaTOpPHBIM paboTaMm
CP2.3 [ToaroroBka K pyo€KHOMY KOHTPOJIIO
CP2.4 | [Ipyrue Bubl CAaMOCTOSITEIbHON pabOThI
«OO0yueHune ¢ MOAKPEryIEHuEM
3 Jleknun
3.1- IlonsTus arenra, cpelibl, COCTOSIHUSA, NEUCTBUNA U Harpaabl. OyHKIHs
3.2 neHHoctu cocrosHus (Valuefunction) u ¢pynakius kauectsa neficteus (Qfuntion).

OnTuMu3aIus CTPATErHy C MOMOIIBI0O MAaKCUMU3AIMK (DYHKIMKA IIEHHOCTH M KauecTBa. Q-
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obOydeHwue.
I'ny6okoe obyuenue ¢ noakpemicaueM. Deep Q-Networks, Actor-critic.
Jns yposust sxeneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaboparopHbie padoThl

JIP3.1 | Ilpumenenue Q-Networks nist pemmeHust IpOCTHIX OKPYKEHUMH.

IIpakTnka

mp [IporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuasa
3.1

CamocrosiTesibHast padoTa

CP3.1 | [IpopaboTka yueOHOrO MaTepuana JeKIui

CP3.2 | [loaroroBka K 1a00paTOpHBIM paboTam

CP3.3 | [loaroroBka kK pyOeKHOMY KOHTPOJIIO

CP3.4 | JIpyrue Buabl CAaMOCTOSITEIBHOM PaOOTHI

O0pa3oBaTe/ibHbIe TEXHOJOTMH

B mporecce mnpernonaBaHus Monyisi HCHOJB3YIOTCS  CICIYIOLUIME METOIBI, CpEICTBA H

OOHOBJIIEMOE TP HEOOXOAUMOCTH POrpaMMHOE oOeciieueHre HHHOPMAIMOHHBIX TEXHOJIOTHI:

— e-mail npenogaBarerns;

—  DIJIEKTPOHHBIC y4eOHO-METOJMUYCCKHE MaTepHaibl IS OOECICUCHUs CaMOCTOSTEIbHOW pabOThI
CTY/ICHTOB;

—  CIHCOK caiiToB B ceTu «MHTepHET» A/ MOMCKA HAyYHO-TEXHUYECKOW MH(OPMAILIUMH M0 pa3aeiiam
JUCLUIIINHEIL

—  MaKeThl MPUKJIAJHBIX IPOrpamMM, Harpumep, pytorch.

Hcnoan3yembie pecypchl HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHO# ceTn «Internet»; unopmanuoHHbIe
TEXHOJIOTHH, IPOrPAMMHbIE CPEICTBA M HH(OPMAITMOHHO-CIIPABOYHbIE CUCTEMbI

[IpumepHBIii TepeueHb pecypcoB CETH «MHTEPHET», PEKOMEHIYEMbIX IPU OCBOSHUH MOJIYJIs
1 Open Machine Learning Course (https://mlcourse.ai)
2. Beenenwue B MammHHOE 00y4eHue ot «Bioinformaticinstitutey
(https://stepik.org/course/4852/promo )
3. Crernmanu3zanust MammHHOe 00y4eHre 1 aHAIN3 JaHHBIX 0T «MOCKOBCKUH (PU3UKO-TEXHUIECKUIA
unctutyT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma aist nposenenus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JloCTyl BO3MOXKEH C JIF0OOr0 KOMITBIOTEPA, BKIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHrT'Y

IIporpammHoe obecnieueHue

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
CnpaBoyHo-nipaBoBas cucteMa “I'apant”

®opMBI TEKYIIEr0 KOHTPOJIS

Ko110KkBHyMBI, TECTHI, JIA0OPATOpHBIC PadOTHI 10 pa3/esiaM JUCIUILUINHBI

®opMa IPOMEKYTOYHOT0 KOHTPOJIS



https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/
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Pa3paborumk: cr.npenogaBarenb kadeapsl «MHGopManoOHHbIE CUCTEMbI M TEXHOJOTHI,
K.ILH. [IlayxanoBa P.A.



