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1. Ilesin 0CBOEGHHSA AW CITUILINHBI

Lenbro n3yueHus: TUCHMILIMHBI «CUCTEMBI HCKYCCTBEHHOI'O MHTEIUIEKTa) SBJISIETCS (POPMHUPOBAHUE
KOMIIETEHIIH B 00J1aCTH MPUMEHEHUS HHTEIUICKTYAIbHBIX HH)OPMAIIMOHHBIX CUCTEM ISl PEIICHUS
npoecCHOHATIBHBIX 3a/1au.
3ana4yu TUCHUIUIMHBIL
— O3HAaKOMHUTh C COBPEMEHHBIMHU OOJIACTSIMM HCCIIEOBAHUS II0 UCKYCCTBEHHOMY HHTEIUIEKTY U
cepamul IPHIIOKEHHST SKCIIEPTHBIX CUCTEM;
— [03HAKOMUTh C KOHIIEMLUAMH, COCTABISIOIIMMU OCHOBY COBPEMEHHBIX CUCTEM HUCKYCCTBEHHOI'O
UHTEIUIEKTA;
— WBJI0KUTh TEXHUYECKHE MOCTAaHOBKM OCHOBHBIX 33]1a4, PEIIAEMbIX CUCTEMaMH MCKYCCTBEHHOTO
UHTEJIEKTA;
— TIO3HAaKOMUTb C OCOOEHHOCTSMHU MPAKTUYECKOTO HCIOJIb30BAHUS MHTEIIEKTYaJbHBIX
MH(OPMALIMOHHBIX CUCTEM B 00J1acTH MHPOPMAITMOHHOMN 0€3011aCHOCTH.

2. Mecto mucunnmHbl B ctpykrype OITOII 6akanaBpuara
[{uki1, K KOTOPOMY OTHOCUTCS TUCIIMITIIMHA!
b1.B.07 «CucteMbl HCKYCCTBEHHOTO MHTEIICKTA

PCSyJ'II)TaTbI OCBOCHHUA NUCIHHUITJINHBI (MO}IyJ’[ﬂ) «Cucrembl HCKYCCTBCHHOI'O HHTCJIJICKTA»

Kon HaumeHoBaHue Koa, HauMeHOBaHHE HHANKATOPA JOCTHAKEHUS
npogeccHoHaIbLHOM npodeccnoHaNIbLHOM npodgeccHoHAIBLHON KOMIIETEHIHH
KOMIEeTeHIIUH KOMIIeTeHIIUH

Crioco0eH HCIOJIb30BaTh 3HAHNE IIK- 1.1. [Touumaer 3HaTh. MeToab!
OCHOBHBIX METOJIOB MIPHUHITUITEI IIOCTPOCHHUS U pa3paboTku

K HUCKYCCTBEHHOI'O MHTEJUIEKTA B OCHOBHBIE METOJIbI CUCTEM | OPUTMHAJIBHBIX
nocJyeayomen HCKYCCTBEHHOTO aJITOPUTMOB U
npo¢eccHoHaNbHOMI HUHTEJUIEKTA U IIPUMEHSET [IPOrPAMMHBIX PELLIEHUI
JCATCIBbHOCTHU B KQUECTBEC UX I pelIeHus 3a1a9 C UCIIOJIb30BAHUEM
HAy4YHBIX COTPYAHUKOB, poheCCHOHATIBHOI COBPEMEHHBIX
npernojaBaTeneit NESITENBHOCTH; TEXHOJIOTH
00pa3oBaTeIbHBIX OpraHU3aALNH




BBICIIIETO 00pa3oBaHus,
HWH)KEHEPOB, TEXHOJIOTOB.

K- 1.2. Hccnenyer YMerTh: CTaBUTH 3aJa4d
HaIpaBJICHU U aJalnTUpPOBaTh METOJBI
NPUMEHEHHS CHCTEM | H QJITOPUTMBI
HCKYCCTBEHHOT'O MAaLIMHHOTO 00y4eHHSA
HHTEIUICKTa

K- 1. 3. Bribupaer Baaners: noctaHoBKOH
KOMIUIEKCHI METO/I0B U 3a71ad 10 alanTaluy Win
WHCTPYMEHTAIBHBIX COBEPIICHCTBOBAHHIO

CPEICTB UCKYCCTBEHHOTO
HWHTEIUIEKTA JIJIS PeIICHHS
po¢eCCHOHATBHBIX 3a7ad
B 3aBHCHMOCTH OT
0Cc0oOEHHOCTEH peAMETHON
00J1acTH.

METOZIOB ¥ aJITOPUTMOB
JUTA PEeUICHHS KOMITICKCa
3a/1a4 MpeAMETHOM
obnactu

CTpyKTYypa U colep:KaHue JUCHUIIIUHBI

4.1. CTpyKTypa AMCUMIIIHHBI (MOIYJISA)

Bua y4eOHoii padoTbl Bcero IMopsiaxkoBbIii HOMepP
cemMecTpa

OO0mas TpyI0eMKOCTh JIUCITUILIMHBI BCETo (B 3.€.), B 2 3.e. 6

TOM YHCIIE!

Kypcosoii mpoekt (padora) HE TIPEYCMOTPEHO

AyIUTOpHBIE 3aHSITHS BCETO 54 54

(B akaz. yacax), B TOM UYHCIIE:

Jlexmun 18 18

[IpakTHdeckne 3aHATHs, CEMUHAPHI 18 18

JlaboparopHsie paboTHI 18 18

CamocrosiTenbHast pabota Bcero (B akajl. 9acax), B TOM 18 18

qucie:

KCP

3auer * *

OO0mas TpyI0eMKOCTh AUCIUTUIAHBI 72 72

4.2. ConepxaHue TMCHMILINHBI

«BBenenue B I/ICKyCCTBeHHblﬁ HHTEJJVICKT U OCHOBHBIC METOAbI MAIIIMHHOTO Oﬁy‘leﬂl/lﬂ

1
AJ1s1 padoThl ¢ TAOJTUYHBIMHU JAHHBIMID)
Jleknun
1.1-15 [OnmuoHampHO: MaTEMATHYSCKUN JTUKOE3 MO AJIEMEHTAaM MaTEMaTHYECKON CTaTUCTHKH,

Pabora ¢ karer OpHAJIbHBIMU MTPHU3HAKAMMU.

rpeoueBas perpeccusi, LASSO, ElasticNet.

JUHENHON anredpsl 1 MaTEMaTUYECKOTO aHau3a. |
OcHOBHBIE 331a4 CUCTEM MCKYCCTBEHHOT0 MHTEIIeKkTa. Knaccugukarus,
KJIacTepu3anus, perpeccus. TUIBI MAIIMHHOTO O0YYEeHHUS: C yUuTeaeM, 0e3 yuauTens, ¢
YaCTUYHBIM IIPUBJICUCHHEM YUUTENS], 00yUEeHHUE C OKPEIIICHUEM.
Knaccudukarust Ha mpumepe anroputma K-ommkaiimux cocenei (KNN) [OnmmronanbHo:
BricTphlit mouck Ommkaimux coceneit.]. MeTpuku oLeHKH Ki1acCu(pHUKaIMU: OJTHOTA,
tounocth, FI, ROC, AUC. Banunanmonnas u TectoBast Beioopka. Kpocc-pamumarusi.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - xoaddurnenT nerepMuHaryy.
Jlunelinas perpeccusi, moJiMHOMUanbHas perpeccus. [lepeoOyuenue u perymnspusarus,

Jluneitnsle Moaenu i knaccuukanuuu. [lepuentpon, moructTudeckas perpeccus,
MOJTHOCBSI3HBIC HEHPOHHBIE CETH, CTOXaCTUYECKUH IPaJJMeHTHBIN CIIyCK U 00paTHOe




pacmpocTpaHeHue TpaaueHTa. Perymsipusanus TMHEHHBIX MOJIeNIel KIIacCU(PUKALIUUH.
Knacrepusanus, k-means, k-means++, DBSCAN, ariiomepaTuBHast KJacTepPH3aIHs.
MeTpuKkH OLIEHKH KJIacTepHU3allUu.

AJTOpUTMBL, OCHOBAHHBIE HA IPUMEHEHNH PEIIAIINX AepeBbeB. Kpurepun pasaenenus
y3J1a: ”HPOPMALIMOHHBIN BBIMTPHINI, KpuTepuil JLkuan. AHcamOan peraromux 1epeBbesB:
CITy4alHBIH Jiec, TpaIueHTHBINA OYCTHHT.

Meton onopHbIx BeKTOopoB. [Ipsimas u oOpartHas 3aia4da. OnpeaeneHue omopHbIX
BEKTOPOB. S I€pHBIN TPIOK.

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

MeTozpl Oe3rpaMeHTHON ONTUMH3AIIMU: ClTydaiiHbii mouck, hillclimb, omkur,
T€HETUYECKUN aJITOPUTM.

JlaGopaTopHbie padoThI

JIP1.1 MeTtonbl paboTsl ¢ Tabauiamu B Python. Arperamus u Buzyanuzauus
JaHHbIX. [IpoBeieHre NepBUYHOTO aHAIN3a JAHHBIX.
JIP1.2 CIOJIb30BAHUE U CPABHEHHUE alrOpUTMOB Kinaccupukarmm: kNN,
pelarolue 1epeBbes U UX aHCaMOJIU, JOTMCTUYECKasi PerpecCHsl.
JIP1.3 Hcnonp30Banue U OLIEHKA aITOPUTMOB perpeccur. [Tonoop onTuManbHBIX
apaMeTPOB PErpPeccCUu
JIP1.4 OnTuMu3anmoHHbIE 3a7a4M U UX pemenus. [logdop runeprnapaMeTpoB aaropurma ¢
IOMOIIBIO METOI0B ONITUMHU3ALIMH.
IIpakTuka
IP1.1 ITporpaMmMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuasa
CamocrosiTesibHas padora
CP1.1 [TpopaboTka yuyebHOro MaTepuana JeKIui
CP1.2 [ToaroroBka k 1abopaTopHBIM paboTam
CP1.3 [ToaroToBka kK pyoexHOMY KOHTPOJIIO
CP14 Jpyrue BUIbI CaMOCTOSITEIbHOM paOOThI
2 Jlekuun
2.1- Heiiponnsbie cetn. @yHKIMN OMIMOKY HEMPOHHBIX ceTEil U 00yUeHHE C
2.3 MOMOIIBI0 00OPAaTHOTO pacHpocTpaHeHus rpajaueHra. [lonsTue 63T4a U SMOXU.
Pabora ¢ n300pakeHUs MU ¢ IOMOIIbIO HEMPOHHBIX ceTeil. CBEpTOUYHbIE HEMPOHHBIE CETH.
Omnepanuu cBepToK, max-pooling. [TonynspHbie apXUTEKTYPhI CBEPTOUHBIX HEHPOHHBIX
cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe o0ydenue.
O06paboTtka TekcToB. PaboTa ¢ eCTECTBEHHBIM S3bIKOM C IIOMOIIBIO HEHPOHHBIX CETEH.
BekropHble npeacraBienus s tekcra: word2vec, skipgram,
CBOW, fasttext. Pexyppentnsie Heiiponnsie cetn, LSTM, GRU.
Tpancdopmepst, BERT, GPT.
JlaGopaTropHbie padoThbI
JIP2.1 | Knaccuduxkaus nzoopakeHuil u TpancdepHoe o0ydeHue.
JIP2.2 | PabGota c TekcTaMu M UX BEKTOPHBIMH NPEACTABICHUSIMU TEKCTOB.
IpakTuka
P IIporpaMMHO-AJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa
2.1
CamocrosiTejibHas padoTa
CP2.1 | [IpopaboTka yueOHOTO MaTepHraia JESKIIHi
CP2.2 | [loaroroBka k 1a00paTOpHBIM paboTaMm
CP2.3 | [loaroroBka K pyoe:KHOMY KOHTPOJIIO




CP2.4 | [lpyrue BUIBI CAMOCTOSTEIILHON pabOThI

«O0y4eHue ¢ MoAKPEIICHUEM»

3 Jlekuuu
3.1- ITonsTHA arenTa, cpelpl, COCTOSIHUSA, AEUCTBUM U Harpaisl. OyHKIHA
3.2 neHHoctu cocrosHus (Valuefunction) u ¢pynkius kagecta neiicteus (Qfuntion).
OnTuMu3anus CTpaTeruy ¢ MOMOIIBIO MaKCUMU3AIMK (DYHKIMKA [IEHHOCTH U KadecTBa. Q-
obOydeHwue.

I'ny6okoe obyuenue ¢ noakpemicaueM. Deep Q-Networks, Actor-critic.
Hns yposust skcneptHbiii: REINFORCE, A2C, PPO, DDPG.

JlaGopaTopHblie padoThI

JIP3.1 | Ilpumenenue Q-Networks is perieHns npoCcThIX OKPYKEHHH.

IIpakTuka

1P IIporpaMMHO-AJITOPUTMHYECKOE OCBOEHUE MaTepHaIa
3.1

CamocrosiTesibHas padoTa

CP3.1 [TpopaboTka yuyebHOro MaTepuana JeKIui

CP3.2 | lloaroroBka k 1a6OpaTOpHBIM paboTam

CP3.3 | [loaroroska Kk pyoe:KHOMY KOHTPOJIIO

CP3.4 | [pyrue Bubl CaMOCTOSTENbHOMN paOOTHI

Oopa3oBaTe/ibHbIe TEXHOJIOTMH

B npounecce mnpenomaBanus Moaynss HMCHONB3YIOTCS  CIEAYIOIIME METOJABI, CpEICTBA H

OOHOBJISIEMOE TIPU HEOOXOIMMOCTH TIpOrpaMMHOe obecriedeHre HHHOPMAITMOHHBIX TEXHOJIOTHI:

— e-mail npenonaBarerns;

— DJICKTPOHHBIC Y4EOHO-METOJIUYECKHUE MaTepHalibl JJisi 00ecleueHus CaMOCTOSITEIbHOW pPabOThI
CTYJCHTOB;

— CIIMCOK CalToOB B ceTu «MHTEpHET» Mg MOMCKa HAYYHO-TEXHUUECKOW MH(OpMAIUU M0 pasjaesiaM
JTUCLUTIIIUHBI;

—  MaKeThl MPUKIIATHBIX IPOTrpaMM, Harpumep, pytorch.

Hcnoan3yembie pecypchbl HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «Internet); nH(popMaluOHHbIE
TeXHOJOTHH, IPOrPaMMHBIe CpPeIcTBA M HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBI

IIpuMepHBIii IEpeUeHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX TP OCBOCHUH MOJYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammuHOE 00ydenue ot «Bioinformaticlnstitutex
(https://stepik.org/course/4852/promo )
3. Crnenmanu3zanus MamyHHOe 00y4eHre U aHAJIN3 JaHHBIX OT «MOCKOBCKUH (PU3UKO-TEXHUYECKUNA
unctutyt» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist npoeneHus copesHoBanuii mo DataScience( https://www.kaggle.com )
JlocTym BO3MOXKEH ¢ JIF000r0 KOMITBIOTEPA, BKJIIFOUEHHOTO B YHUBEPCUTETCKYIO ceTh MHITY

IIporpammHoe o0ecnieuenune

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
CrnpaBouHo-nipaBoBas cucreMa “I'apant”



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

DopMbl TEKYIEr0 KOHTPOJIA

KOJ'IJ'IOKBI/IyMI)I, TCCTHI, J'Ia60paTOpHI)IC pa60TI)I 110 pa3acijiaM JUCHUIIIINHBI

®opma NpoMeKYTOYHOTO KOHTPOJIS

3auer

Pa3paborumk: cr.npenogaBarenb kadeapsl «MHpopMaumoOHHbIE CUCTEMbI M TEXHOJOTHI,
K.1.H. Hlayxanosa P.A.




