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AHHOTALIUSA
padoueii mporpaMmMbl y4eOHOH AUCHUILIMHBI (MOLYJI51)
CucreMbl HCKYCCTBEHHOI0 MHTE/ICKTA
Hanpasienue noarorosku 6axaaaspuara _03.03.02 ®@usuka

1. 1. [lesiu OCBOEHHUSA AW CHUNIUHBI
enpro n3ydeHus: TUCIUILTAHBI « CHCTEMBI HICKYCCTBEHHOTO MHTEIIJICKTay SABJsETC (HOPMUPOBAHUE
KOMITETEHITMH B 00JIACTH MPUMEHEHUS HHTEJUICKTYAIbHBIX HH()DOPMAIIMOHHBIX CHCTEM JIJISl PEIICHUS
po¢eCCUOHATBHBIX 3a]1a4.
3ajaun JUCLUILIMHGI:
— O3HAaKOMHUTb C COBPEMEHHBIMH OOJACTAMHU MCCIEIOBAHUS 1O MCKYCCTBEHHOMY HWHTEIUICKTY H
chepaMu MPUIIOKEHUS IKCIIEPTHBIX CUCTEM;
— MO3HAKOMUTDH C KOHIICTIIIUSIMHU, COCTABISIOMIMMHI OCHOBY COBPEMEHHBIX CHUCTEM HUCKYCCTBEHHOTO
HHTEJIIIEKTA;
— UBJIOKUTh TEXHUUYECKUE TTOCTAHOBKM OCHOBHBIX 33J1a4, PEIIAeMbIX CHCTEMaMH HCKYCCTBEHHOTO
HHTEJIIEKTA;
— TI03HAKOMHTh C OCOOCHHOCTSAMH IPAKTHYECKOTO HCIIOJIb30BAaHUS HHTEIUICKTYaJIbHbIX
MHGOPMAIMOHHBIX CHCTEM B 00J1aCTH MHPOPMALIMOHHOM O€30MMaCHOCTH.

2. 2. Mecto nucuunuHbl B cTpykType OIIOII 6akanaBpuara
[uki, K KOTOPOMY OTHOCHUTCS JUCIMILTUHA!
_b1. O_ «Cuctembl HCKYCCTBEHHOTO MHTEIICKTa

3. | Pe3yabTaThl 0CBOCHMS TMCHUILTHHBI (MOAYJIs1) «CHCTEMbI HCKYCCTBEHHOI0 HHTELJIEKTA)

Kon HaumeHnoBanue Kon, HanMeHoOBaHMe MHAMKATOpPA
npo¢eccCuOHATBLHOM npogdeccuoHaIbLHOM AOCTUKeHH S TPOdecCHOHATBbHOMI
KOMIIETCHIIM U KOMIIETCHIIM U KOMIIeTeHIIUMN
YK-1 CamoopraHmsauma un YK-6.1 Mcnonb3yeTr HHCTPYMEHTBI U METOABI
camopassutne. YIIPaBJIECHUS BPEMEHEMIIPH BBINOJIHEHUU

KOHKPETHBIX 3a]1asl.
VK-6.2 Onpenenser npuopeTeTsl
COOCTBEHHOI JIeITEIBHOCTH, JUIHOTO
pa3BUTHS U IPOPECCHOHATBHOTO POCTA.

VYK-6.3 OnenuBaer TpeGoBaHMs PbIHKA
Tpy/a U MPEATIOKESHUS 00pa30BaTEIbHBIX
YCIIYT JUIsl BBICTPAaWBaHUS TPACKTOPUU
coOCTBEHHOTO TIPO(HECCHOHATILHOTO POCTA.

Crioco6eH UCroIb30BaTh [1K-1.1Pa3pabateiBaeT U peaau3yer
3HaHNC OCHOBHBIX MCTOJOB MPOrPaMMbl YI€OHBIX TUCIUTIIINH.
NK-1 HCKyCCTBEHHOTO [1K-1.2Pa3pabarbiBaeT y4e6HO-METOIMIECKYO

MHTEJJIEKTa B o

. JIOKYMEHTALUIONO IPOBEACHUIO 3aHATHH.
HocJIeayoIEeR K-1.3

. -1. MEHCTPHPYET 3HAHH M U

npo¢eCCHOHATBHON HAemencTpupyer shanne pop
JeATeTBHOCTH B KAYECTBE METOJIOB 00YYeHHS.
HAYYHBIX COTPYIHUKOB, ITIK-1.4 Opranusyer 0 OCyIIeCTBISET
npenoaaBarenei KOHTPOJIb U OLIEHKY Y4€OHBIX TOCTHKEHUH.

00pa3zoBaTebHBIX
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OpraHHU3aIMil BBICIIIETO
00pa3zoBaHusi, TH)XEHEPOB,
TEXHOJIOTOB.

[1K-6

ITK-6. CriocoOHOCTE
MPUMCHSTH Ha TIPAKTHKE
npodeccuoHalbHbIC
3HAHUS TCOPUU H
METOJIOB (PU3MUYCCKUX
HCCIICTOBaHUM

I1K-6.1 Bnaneer pusnueckumu u
MaTeMaTHYECKUMH METOIaMU 00pabOTKH U
aHanu3a nHdopManuu B 00J1aCTH OCHOBHBIX
pa3nesoB GU3HKH.

[1K-6.2. 3HaeT TeopeTUYECKHE OCHOBBI,
OCHOBHBI€ MMOHATHS, 3aKOHBI U MOJIEIIH
OCHOBHBIX Pa3esioB (PU3UKH.
IIK-6.3.YMeeT moHUMaTh, U3J1arath 1
KPUTHYECKH aHATU3UPOBATH (U3UUECKYIO
uHpopmanuto. [Tonp3oBarecs
TEOPETHYECKUMHU OCHOBaMH, OCHOBHBIMU
MOHSTUSIMH, 3aKOHAMHU U MOJIETISIMUA (DU3UKH.

CTpyKTYypa M coepKaHMe U CHUILTHHBI

4.1. CtpyKkTypa IMCUHUILIMHBI (MOAYJIfA)
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Buasbl yueOHol padoThl, BKIOYAS
CaMOCTOSATETbHYIO Pa0OTy CTYI€HTOB H
TPY10eMKOCTh (B 4acax)

®DopMBbI TEKYLIET0
KOHTPOJISI yCIeBaeMOCTH
(no neoenam cemecmpa)
®DopmMa NPOMeKYTOYHOM
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BeencHue B
MCKYCCTBEHHbBIN

MHTEJUIEKT M OCHOBHBIC 1010 | 8 8
METOIbI MAaIlIMHHOTO
oOyueHust Uit pabOTHI
CcTaOJIMYHBIMATAHHBIMHU

CucreMsl rI1y00KOro 41416 7
00ydeHUs
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4.2. ConepxaHue IMCUMILIHHBI

«BBenenne B I/ICKyCCTBeHHbIﬁ HHTCJIJICKT U OCHOBHBIC ME€TOJAbI MAIIMHHOI'O oﬁyqennﬂ

1
AJ1s1 pa6OThI C TAOJUYHBIMH TAHHBIMU»
Jleknuun
1.1-15 [OnuroHaIBEHO: MaTEMATHYECKUM JTUKOE3 10 AJIeMEHTaM MaTEMaTHYECKON CTaTUCTHKH,

JMHENHOMN anredppl 1 MaTEMaTUYECKOTO aHaIu3a. |

OcCHOBHBIE 331a4l CUCTEM UCKYCCTBEHHOro MHTeeKkTa. Kinaccudukanus,
KJIacTepu3alusl, perpeccus. TUIbl MAIIMHHOTO O0yUYeHUs: C yuuTeneM, 0e3 yuures, ¢
YaCTUYHBIM MIPUBJICYCHUEM YUUTENS, 00yUSHHE C TIOJIKPEIICHUEM.

Knaccudukarus vHa npumepe anroputma K-ommxkaiimux cocenei (KNN) [OnmmronansHo:
BricTphIif mouck onmxaimmx coceneit. |. MeTpuku olleHKH KiacCu(UKalUU: TOITHOTA,
tounocth, FI, ROC, AUC. Banunaimonnas u TectoBast Beioopka. Kpocc-panumarusi.
Pabora ¢ kaTeropuaibHbIMU TPU3HAKAMHU.

Perpeccus. Merpuku onienku perpeccun: MSE, MAE, R2 - koadduinerT nerepMuHaIium.
Jlunelinas perpeccusi, moJMHOMUanbHas perpeccus. [lepeoOyuenue u perynspusanus,
rpebneBast perpeccus, LASSO, ElasticNet.

Jlunelinble Moaenu Uil kinaccudukanuu. [lepuenTpoH, JorucTuyeckas perpeccus,
MOJTHOCBSI3HBbIE HEMPOHHBIE CETH, CTOXaCTHUECKUH TpaInEHTHBIN CITyCK U 00paTHOE
pacmpocTpaHeHue TpaaueHTa. Peryspusanus TMHEHHBIX MOJIeNel KIIacCU(pUKALIUNH.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHast KJacTEPH3AIIUs.
MeTpuKkH OLIEHKH KJIacTepHU3allUu.

ANTOpUTMBI, OCHOBaHHbBIE Ha TPUMEHEHUH pellaloluX AepeBbeB. Kpurepun pazaenenus
y371a: “THQOPMAIIMOHHBIN BEIUTPHIII, KpuTepuil J[uHu. AHCAMOIU pelIaroiX 1epeBbeB:
CIly4aiHbIH Jiec, TpaluEeHTHBIA OYCTHHT.

Merton onopHbIX BeKTopoB. [Ipsimas u oOpartHas 3aiava. OnpeeneHne onopHbIX
BEKTOPOB. S I€pHBIN TPIOK.

HausHerii OaiiecoBckuit kinaccudukatop. MeTobl OIIEHKH pacIipeieeH s PU3HAKOB.
EM-anroputm Ha npuMepe CMECH rayCCHUaH.

MeTopl Oe3rpaJMeHTHON ONTUMM3AIIMHU: ClTydaitHbiil mouck, hillclimb, omkwur,
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TeHETUYECKUN alITOPUTM.
JlaGopaTopHblie padoThI
JIP1.1 Mertoas! paboTsl ¢ Tabaumamu B Python. Arperamus u Buzyanu3amus
nanHbIX. [IpoBeieHne NepBUYHOrO aHaIM3a JAHHBIX.
JIP1.2 CHOJIb30BAHUE U CPABHEHHUE aIrOpUTMOB Kinaccupukarmm: kNN,
pelarolue 1epeBbesi M X aHcaMOJIH, JOTUCTHYECKAs PErpecCHsl.
JIP1.3 Hcnonb30BaHue U OLIEHKA aITOPUTMOB perpeccuu. [1on6op onTuManbHbIX
apaMeTPOB PErPECCHU
JIP1.4 OnTuMu3aMoHHbIE 3a1a4u U ux pemenus. [logbop rumepnapaMeTpoB aaropuTMa ¢
MIOMOIIHIO0 METOJIOB ONTUMH3ALIMH.
IIpakTuka
I1P1.1 [TporpaMMHO-aITOPUTMHUYECKOE OCBOCHHE MaTepuana
CamocrosiTeibHast padoTa
CP1.1 [TpopaboTka yuebHOro MaTepuaia JeKIun
CP1.2 [ToaroroBka k 1a60paTOpHBIM paboTam
CP1.3 [ToaroroBka K pyOeKHOMY KOHTPOITIO
CP14 Jpyrue BUIbI CaMOCTOSITENIBHON pabOThI
2 Jlekuun
2.1- Heiiponnsie cetn. @yHKINU OMIMOKN HEUPOHHBIX CETEH U 00yUYEeHHUE C
2.3 MOMOII[bI0 0OPATHOTO paclpocTpaHeHus rpaaueHTa. [lonstue 63Tua 1 3MOXU.
Pabora ¢ n300paskeHUsIMU C TIOMOIIBIO HEHPOHHBIX ceTell. CBEpTOUHBIE HEUPOHHBIE CETH.
Omnepanuu cBepTok, max-pooling. [TonyssipHble apXUTEKTypbl CBEPTOUHBIX HEHPOHHBIX
cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpanchepHoe oOyueHue.
O06paboTka TekcToB. PaboTa ¢ eCTECTBEHHBIM S3bIKOM C IIOMOIIBIO HEHPOHHBIX CETEH.
BekropHble npeacraBienus s tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie netiponnsie cetu, LSTM, GRU.
Tpancopmepst, BERT, GPT.
JlabopaTopHbie padoThl
JIP2.1 | Knaccudukarus uzo0paxkeHuil u TpanchepHoe o0yueHue.
JIP2.2 | Pabota c TeKkcTaMM U MX BEKTOPHBIMH NPEJICTABICHUSIMH TEKCTOB.
IIpakTuka
P IIporpaMMHO-AJITOPUTMHYECKOE OCBOEHUE MaTEpHaa
2.1
CamocrositeibHast padoTa
CP2.1 | I[IpopabGoTka yuebHOro MaTepuaia JeKInui
CP2.2 | [loaroroka k 1ab0opaTOpHBIM paboTaMm
CP2.3 [ToaroToBka K pyoeKHOMY KOHTPOJTIO
CP2.4 | [Ipyrue BUJbI CAMOCTOSITENILHON pabOThI
«OO0yueHue ¢ MoAKperIeHueM»
3 Jleknun
3.1- ITonsiTHs areHTa, cpeapl, COCTOSIHUSA, NEUCTBUN U Harpaapl. DyHKINS
3.2 neHHoctu cocrosHus (Valuefunction) u ¢pynkius kagecta aeiicteus (Qfuntion).
OnTumu3anus CTpaTeruy ¢ MOMOIIbI0 MAKCUMHU3aUU (DYHKIIMM LIEHHOCTH U KadecTBa. Q-
oOy4eHue.
I'nmy6okoe o0yuenue ¢ moakpermcaueM. Deep Q-Networks, Actor-critic.
Jlnsa yposns skcneptHbiii: REINFORCE, A2C, PPO, DDPG.
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JlaGopaTopHble padoThI

JIP3.1 | Ilpumenenue Q-Networks /uis pereHns IpocThIX OKPYKEHHIA.

IIpakTuka

mp [IporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepurala
3.1

CamocrosiTesibHasi padoTa

CP3.1 | [IpopaboTka yueOHOTrO MaTepuaia JeKInui

CP3.2 | [loaroToBka K 1abOpaToOpHBIM paboTaM

CP3.3 | [loaroroBka kK pyOexHOMY KOHTPOIIIO

CP3.4 | [pyrue BUIBI CAMOCTOSTEIBHON pabOThI

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

B nmponecce mnpenonaBanus Moayns  HCHONB3YIOTCS  CIEAYIOIIME METOAbI, CpEICTBAa U

OOHOBJISIEMOE MPU HEOOXOAMMOCTH IporpaMMHoOe obecrieueHrne nHHOPMaMOHHBIX TEXHOJIOTHIL:

— e-mail npenogaBarens;

— DJIEKTPOHHBIE y4eOHO-METOJIMYECKHE MaTepuaibl A OOECHeueHUs: CaMOCTOATEIbHOU paboThI
CTYAEHTOB;

— CIIMCOK CalToOB B ceTu «VHTEpHET» /Uil MOMCKa HAYYHO-TEXHUUECKOW HH(OpMAIUU 0 pa3jesiaMm
TV CLUTIIIUHBI;

— MaKeThl IPUKJIAJHBIX IPOrpamMM, Hampumep, pytorch.

Hcnoan3yemble pecypchbl HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH «Internet»;
HH(OPMANMOHHBIE TEXHOJIOTHH, IPOrPAMMHBIE CPeICTBA U HH(POPMAIIHOHHO-CIIPABOYHbIE
CHCTEMBI

[IpumepHBIii TepeueHb PecypcoB CETH «UHTEPHET», PEKOMEHIYEMBIX IIPU OCBOEHUU MOJTYJIs
1 Open Machine Learning Course (https://mlcourse.ai)
2. Benenue B MammHHOE 00yuenue ot «Bioinformaticinstitute»
(https://stepik.org/course/4852/promo )
3. Crernmanu3zanyst MammHHOE 00y4YeHHe M aHAIN3 JaHHBIX OT «MOCKOBCKUH (PH3UKO-TEXHUIECKUIA
unctuty™» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist nposenenus copeBHoBanuii mo DataScience( https://www.kaggle.com )
JlocTyn BO3MOKEH C JII0O0r0 KOMITBIOTEPA, BKIIOUEHHOTO B YHUBEPCUTETCKY0 ceTh UHrT'Y

IIporpammHoe odecnieueHue

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

Microsoft Office 2007, 2010, 2016

Antuupycuoe [10 Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “I'apant”

PDopMBI TEKyl1ero KOHTPOJIs

KOHHOKBI/IYMLI, TCCTHI, J'Ia60paTOpHBIe pa60TBI 110 pasjaciiaM OUCHHUITIJIMHBI

dopMa NPOMe;KYTOUHOI0 KOHTPOJIA

3ayeTr

Pa3zpabdorunk: @apruesa 3yabdus CyaraHrupeeBHa
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