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MHUHHCTEPCTBO HAYKH U BhICHIero oopa3oBanusi Poccuiickoii @enepaunu
OI'BOY BO «MHrymckmii rocyiapcTBeHHbIH YHHBEPCHTET»
Pdusuko-MaTeMaTH4eCKHil pakyabTeT
Kadeapa «MupopManmoHHbIe CHCTEMbI M TEXHOJIOT UM

AHHOTANUA

padoueii nporpaMMbl y4e0HOI TUCHMILIIUHBI

B51.B.22 CucteMbl HCKYVCCTBEHHOI0 MHTEJLJIEKTA

Hanpasiienue noarorosku 6axkajsaspuara 45.03.01 ®uJioJiorus
«OteuecTBeHHas puiioiorus. Pycckuii A3bIK U JIUTEPATYPA

1. 1. Ilean ocBOEHUS TUCIUNIUHBI

[enbro n3yueHus: AUCIUILTUHBI «CUCTEMBI HICKYCCTBEHHOTO MHTEIIJICKTa SIBIISIETCS (POPMUPOBAHUE
KOMIICTECHIIMH B 00J1aCTH MPUMEHEHUS HHTEIUICKTYIbHBIX HH()OPMAIIMOHHBIX CUCTEM JIJISl PEIICHUS
npoeCCHOHATBHBIX 33/1au.
3a71auu TUCIUILIHBL:
— O3HAaKOMHUTH C COBPEMEHHBIMH OOJIACTSIMH HCCIIEOBAHUS MO0 HMCKYCCTBEHHOMY HHTEIUICKTY U
cepamul IPHIIOKEHHST SKCIIEPTHBIX CUCTEM;
— MO3HAKOMHUTH C KOHIICTIIIUSAMH, COCTABIISIOIIMMU OCHOBY COBPEMEHHBIX CHCTEM UCKYCCTBEHHOTO
WHTEIUICKTA;
— U3JI0KHTh TEXHUYECKUE TTOCTAHOBKU OCHOBHBIX 3a]1ad, PEIIaeMbIX CHCTEMaMH HCKYCCTBEHHOTO
WHTEIUICKTA;
— TIO3HAKOMHUTh C OCOOCHHOCTSMH MPAKTUYECKOTO HCIIOJIB30BAaHUS  HMHTEIUICKTYAIbHBIX
MH(POPMAIIMOHHBIX CHCTEM B 00J1acTH HHPOPMAITMOHHOMN 0€30MacHOCTH.

2. 2. Mecto aucuuniunsl B cTpykrype OIIOII 6akanaBpuara
[Muk1, K KOTOPOMY OTHOCHUTCS IUCLIMILIAHA:
b1.B.22 «CucteMbl HCKyCCTBEHHOTO MHTEILIEKTa

3. | Pe3yabTaThbl 0CBOEHUS TMCHMIJIMHBI (MOAYJ1s1) «CHCTEeMbI HCKYCCTBEHHOI0 HHTELJIEKTA

Kon HaumenoBanue Kon, HauMeHOBaHUE MHANKATOPA 10CTUHKEHUS
npogeccuoHaIbLHOMI npogeccunoHAIBHO npo¢ecCHOHAIBHO KOMIIETEeHIIMU
KOMIIETEHI MU KOMIIETEHIIUH
CrocoOeH UCI0NIE30BaTh 3HAHHE IIK- 9.1. [Toanmaer 3HaTh: MeToab!
OCHOBHBIX METOJI0B NPUHIUIIBL IOCTPOEHUS U pa3paboTku
IIK-9 HUCKYCCTBCHHOI'O UHTCJIJICKTA B OCHOBHBI€ ME€TObI CUCTEM OpHUTI'MHAJIbHBIX

HOCJ‘IGHYIOHIeﬁ UCKYCCTBEHHOTO AJITOPUTMOB U
HpOd)eCCI/IOHaHBHOf/'I MHTCIIJICKTa ¥ IPUMEHSIET IIPOTrpaMMHBIX pemeHm‘/'I
JCATCIBHOCTHU B KQUECTBEC UX I pelIeHus 3a1a9 C UCIIOJIb30BAHUEM
HAy4YHBIX COTPYIHUKOB, npodeccuoHaTLHOM COBPEMEHHBIX
npenojaaBaTesei NESITENBHOCTH; TEXHOJIOTUH

00pa30BaTEIBHBIX OPTaHU3AIIHA

BBICHICTO O6pa3OBaHI/I${,

OK- 9.2. Hccunenyer YMeTh: cTaBUTH 3a7a4yu
HHXEHEPOB, TEXHOJIOTOB.

HanpaBJICHUA " agarnTupoBaTb METOAbL
MNPUMCHCHUSA CHUCTEM n AJITOPUTMBbI
HUCKYCCTBCHHOT'O MalInHHOTO O6y‘leHI/IH

HWHTCIIJIICKTA
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K- 9. 3. Bri6upaer Buagers: mocTaHOBKOM
KOMILICKCBI METO10B U 3aJa4 I10 aganTanuy ujin
UHCTPYMECHTAJIbHBIX COBEPIICHCTBOBAHUIO
CPEJICTB HCKYCCTBEHHOTO METO/IOB U AIITOPUTMOB
WHTEIJUICKTA JJIs1 PEIICHUS AU pEUICHUS KOMILICKCa
npodecCHOHATBHBIX 3a/1a4 | 3384 IPEIMETHOM
B 3aBHCHMOCTH OT obmacTn
0Cc0oOEHHOCTEH peAMETHON
obmacTu.
4. | CTpyKTYypa U coiepKaHue TUCIUNINHBI
4.1. CTpyKTypa AMCUMIIHHBI (MOIYJIS)
Bun yuedHoii paGoTsi Bcero IMopsinkoBbIii HOMEP
cemecTpa

OO0mas TpyI0eMKOCTh JUCITUILIMHBI BCEro (B 3.€.), B 2 3.e. 6

TOM YHCIIC:

Kypcosoii mpoekt (padora) HE TIPEyCMOTPEHO

AyIUTOpHBIE 3aHSATHS BCETO 54 54

(B akaj. yacax), B TOM UYHCIIE:

Jleknun 18 18

[IpakTHueckue 3aHsATHS, CEMUHAPBI 18 18

JlaboparopHsie pabOTHI 18 18

CamocTosTelbHas padoTta Bcero (B akaj. 4acax), B TOM 18 18

qHCIe:

KCP

3auer * *

OO0mas Tpy10eMKOCTh AUCIUTUTHHEI 72 72

4.2. ConepxaHue TMCHMILINHBI

1
AJ1s1 padoThl ¢ TAOJTUYHBIMHU JAHHBIMID)
Jleknuu
1.1-1.5 [OnmuoHanBHO: MaTEMATHYECKUM JTUKOE3 1O AJIeMEHTaM MaTEMaTHYECKOW CTaTUCTUKH,

JMHENHOMN anredppl 1 MaTEMaTUYECKOT0 aHaIu3a. |
OcCHOBHBIE 331a4 CUCTEM UCKYCCTBEHHOTO MHTeeKkTa. Knaccupukanus,

YaCTUYHBIM IIPUBJICUCHUCM YUUTCIIA, 06y‘-ICHI/Ie C MMOAKPCIVICHUECM.

Pabora ¢ karer OpHAJIbHBIMHA ITPpHU3HAKAMHU.

rpebneBas perpeccust, LASSO, ElasticNet.
Jlunelinble Moaenu Ui kinaccupukanuu. [lepuenTpoH, JorucTuuecKas perpeccus,
MOJTHOCBSI3HBbIE HEMPOHHBIE CETH, CTOXaCTUYECKUH IpaIneHTHBIN CITyCK U 00paTHOE

MeTpI/IKI/I OLICHKU KJIACTCPpHU3allH.

CITy4alHBIH Jiec, TpaIueHTHBIN OYCTHHT.
Metoa onopHbIx BeKTopoB. [IpsiMas u oOpatHas 3aia4ya. OnpeneneHue OnopHbIX

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

KJIacTepu3anus, perpeccus. TUIbI MAIIMHHOTO OOYYEHUS: C yUUTeIeM, 0€3 yuuTens, ¢

Knaccudukanus na npumepe anropurma k-omkaiimux coceneit (kNN) [OnunonansHo:
BricTphlit mouck Ommkaimmx coceneit.]. MeTpuku oLeHKH Ki1acCu(pHUKaIMU: OJTHOTA,
touHocTh, Fl, ROC, AUC. BanuaanmonHas u TectoBas Beioopka. Kpocc-panmumanmsi.

Perpeccusi. Metpuku ouenku perpeccun: MSE, MAE, R2 - koadduument gerepmuHaium.
Jlunelinas perpeccusi, moJMHOMUaNbHas perpeccus. [lepeoOyuenue u perynspusarus,

pacrpocTpaHeHue rpajneHTa. Perynspusanys IMHEHHbIX Moenel KIacCu(pUKaIMuu.
Knacrepuzanus, k-means, k-means++, DBSCAN, arinomepatuBHast KiiacTepu3arusl.

ANTOpUTMBI, OCHOBaHHBIC HA IPUMEHEHUH PEIAOINUX AepeBbeB. Kpurepuu pasaeneHus
y3J1a: ”HPOPMALIMOHHBIM BBIMTPHILI, KpuTepuil Jkuan. AHcamOan peraromux 1epeBbeB:
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BEKTOPOB. S I€pHBIN TPIOK.

HausHerii OaliecoBckuit kimaccudukatop. MeToibl OIICHKH pacIpeIeICHIsI TIPU3HAKOB.
EM-ajiroput™ Ha npuMepe CMECH rayCCHaH.

MeTtobl 0e3rpaueHTHON ONITUMU3AIIMK: CITyJaifHbIi TIouck, hillclimb, oTxwur,
T€HETUYECKUN aJITOPUTM.

JlaboparopHbie padoThl

JIP1.1

Metonsl paboTsl ¢ Tabnuuamu B Python. Arperanus u Busyanu3anus
naHHbIX. [IpoBeeHre NEPBUYHOIO aHAM3a JIAHHBIX.

JIP1.2

CIIOJIb30BAaHUE U CPAaBHEHUE allTOPUTMOB Kiaccupukanuu: kNN,
pearoume 1epeBbes U UX aHCaMOJIH, JJOTHCTUYECKasl PerpecCHsl.

JIP1.3

Hcnonp30BaHue U OLIEHKA AlITOPUTMOB perpeccur. [1on6op onTuManbHbIX
apaMeTPOB PErpeccuu

JIP1.4

OHTI/IMI/IBaHI/IOHHHe 3aJla4y U UX pCIICHU. HO,I[60p TumnepIrapamMeTpoB ajropurma €
IIOMOIIBIO METOJ0B OIITUMHU3AIIUHU.

IIpakTuka

I1P1.1

ITporpaMMHO-aIrOPUTMHYECKOE OCBOCHUE MaTepHasa

CamocrosiTesibHas padora

CP1.1

[IpopaboTka yueOHOro MaTepHaa JICKIUi

CP1.2

[ToaroroBka k 1a0OPATOPHBEIM paboTamM

CP1.3

IToaroroBska k py'6e)KHOMy KOHTPOJIIO

CP14

Jpyrue Buapl caMOCTOSTENIbHON pabOThI

Jleknnn

2.1-
2.3

Heiiponnsie cetn. yHKIMM OMIMOKN HEHPOHHBIX ceTell 1 00yueHue ¢

MOMOIIbI0 OOPaTHOTO paclpocTpaHeHus rpaauenta. [lonsaTue 631ya 1 310X H.

PaboTta ¢ n300paxkeHUsMH C MOMOIIBIO HEHPOHHBIX ceTell. CBepTOUYHbIC HEHPOHHBIE CETH.
Omneparnyu cBepTOK, max-pooling. [TonymspHbie apXUTEKTYphI CBEPTOUYHBIX HEHPOHHBIX
cereii: AlexNet, VGG, Inception

(GooglLeNet), ResNet. Tpaunchepuoe oOyueHue.

O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM A3BIKOM C TIOMOIIBI0 HEMPOHHBIX CETEH.
BexTopHsbie npencraBnenus st Tekcra: word2vec, skipgram,

CBOW, fasttext. PexyppenTthsie HeliponHsie ceti, LSTM, GRU.

Tpanchopmepsr, BERT, GPT.

JlabopaTopHbie paboThl

JIP2.1

Knaccugukaius n3obpaxenuit 1 TpancepHoe o0ydeHue.

JIP2.2

PabGoTa ¢ TekcTaMu U UX BCKTOPHBIMU MPCACTABICHUSAMU TCKCTOB.

IpakTuka

1P
2.1

HpOI‘paMMHO-aJII‘OpI/ITMI/I‘-ICCI(OC OCBOCHHC MaTCpHualia

CamocrosiTeibHas padora

CP2.1

[TpopaboTka yuyebHOTrO MaTepuana JeKIui

CP2.2

[ToaroToBka k 1a00paTOpHBIM paboTaM

CP2.3

[TonroroBka K pyOe;KHOMY KOHTPOJIIO

CP2.4

Jlpyrue Bubpl CaMOCTOSITEIbHON pabOThI

«OO0yueHune ¢ MOJKPEIIEHUEM»

Jleknuu

3.1-
3.2

ITonsATHS areHTa, Cpelbl, COCTOSIHUSA, ACUCTBUN U Harpaapl. OyHKIM
neHHoctu cocrosiHus (Valuefunction) u ¢pynakius kagecta aeiicteus (Qfuntion).
OnTuMu3aIus CTPaTEruy C MOMOIIBIO MAaKCUMU3AIMK (DYHKIMKA IIEHHOCTH U KauecTBa. Q-
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obOydeHwue.
I'my6okoe o0yuenue ¢ noakpermienneM. Deep Q-Networks, Actor-critic.
Jns yposust sxeneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaboparopHbie padoThI

JIP3.1 | Ilpumenenue Q-Networks nyst pemeHust IpOCThIX OKPYKEHUMH.

IpakTnka

np [IporpaMmMHO-aITOPUTMHYECKOE OCBOCHHE MaTepurasa
3.1

CamocrosiTesibHasi padoTa

CP3.1 | [IpopaboTka yueOHOTrO MaTeprana JeKInui

CP3.2 | [loxroroBka K 1a00paTOpHBIM paboTam

CP3.3 | [loaroroBka K pyOeKHOMY KOHTPOJIIO

CP3.4 | [Ipyrue BUAbI CAaMOCTOSITEIILHOM paOOThHI

3. Oo0pa3oBaTejbHbIE TEXHOJIOTHH
P
B mpouecce mnpenomaBaHus Moayns HMCHONB3YIOTCSL  CIEAYIOLUIME METOJABI, CPEICTBA U
OOHOBJISIEMOE MPU HEOOXOAMMOCTH IporpaMMHoOe obecrieueHrne nHHOPMalMOHHBIX TEXHOJIOTHIL:
— e-mail nmpenogaBares;
— DJIEKTPOHHBIE Y4eOHO-METOJIMYECKHE MaTepuaibl A OOECHeueHHUs CaMOCTOATEIbHOU pPaboThI
CTYJICHTOB;
— CIIMCOK caiiToB B cetu «HTepHET» /Ui NOoMCKa HaydHO-TEXHUYECKON MH(OopManuu mo paszaenam
JVICIIATUTHHBL,
— TaKeThl NPUKIAJHBIX IPOrpamMm, Hanpumep, pytorch.
6. | Ucnoab3yembie pecypchbl HHGOPMALMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTu «Internet»; uHpopMauuoHHbIe
TEXHOJIOI'MH, ITIPOTPAMMHLIC CPEICTBA U I/IH(l)OpMaIII/IOHHO-CHpaBO‘lHl)le CUCTEMBbI
[IpumepHBIii TepeueHb pecypcoB CETH «MHTEPHET», PEKOMEHIYEMBIX ITPU OCBOCHUH MOJIYJIs
1. Open Machine Learning Course (https://mlcourse.ai)
2. Baegenue B MammHHOe oOyueHue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Cnenuanuzauus MammHHOe 00y4eHHE U aHAJIU3 TaHHBIX 0T «MOCKOBCKUN (DPU3UKO-TEXHUYECKHIM
unctuty™ (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnatdopma s npoBeneHus copeBHoBaHmi o DataScience( https://www.kaggle.com )
JloCTyl BO3MOXKEH C JIF0O0r0 KOMITBIOTEPa, BKIIOUEHHOTO B YHUBEPCUTETCKYIO ceTh UHrT'Y
7. | IIporpaMMHoOe obecrieyeHHe
Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
Antuupycnoe 10 Kaspersky endpoint security
CnpaBouHo-nipaBoBas cucteMa “I'apant”
8. | ®opMBI TEKyLIEro KOHTPOJIS
KonnokBruyMBl, TECTHI, JIAOOpATOPHBIE pabOTHl TIO pa3zeiiaM TUCITUTIIHHBI
9. | ®opMa NPOMEKYTOYHOT0 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.npenogasarenb Kadeapbl «UHpopMannoHHbIe CHCTEMbI M TEXHOJIOTHN,
K.1.H. [llayxasosa P.A.



