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AHHOTAIIUA PABOYEHN ITPOT' PAMMBbI JTUCITATIJIUHBI
«CHceTeMBbI HCKYCCTBEHHOI'0 HHTEJIJIEKTA)

HucuuruimHa «CHCTeMbl MCKYCCTBEHHOI0 HHTEJUIEKTa» sBIsieTcs (PaKyIbTaTHBHOMN
JUCLUIUIMHON 4acTU 00pa30BaTeNIbHOW MPOrpaMMBbl «SI3bIKM HCKyCCTBa B KyJbType: MpoOIeMbl
B3aMMOAEHCTBUA» N0 HanpasiaeHuto noarorosku 50.04.01 MckyccTBa u ryMaHUTapHbIE HAyKH.

JucuuruinHa «CuHCTeMbl MCKYCCTBEHHOI'O MHTEIJIEKTa» HAIpaBlIeHAa Ha pa3BUTHE Y
MarucTpaHTOB JIOTIOJIHUTENBHBIX KOMIETEHIMH B cdepe HHOOPMAIMOHHBIX TEXHOJIOTHH,
3HAaKOMHUT MAarkuCTPaHTOB C OCHOBHBIMH METOJaMHM MCKYCCTBEHHOI'O HHTEJUIEKTa, I03BOJIAET
Pa3BUTHh HABBIKM JEKOMIIO3UINH, (HOpMAIM3alUK MPOLECCOB U OOBEKTOB JJISI MCIIOIb30BAHUS
MHTEJUIEKTYaIbHbBIX IPOrPAMMHBIX PEIIEHUH B TPO(ECCUOHAIBHON NesITeIbHOCTH.

[TporpaMMoil IUCLUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHBII KOHTPOIIb B (hopMe 3adeTa (B KOHLE 4 ceMecTpa).

OO011as1 TpyA0€MKOCTh OCBOECHHUS IUCLHUIUIMHBI COCTABIISET 2 3aU€THBIX €AMHHULIBL, 72 yaca.
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1. IEJIN ¥ 3AJJAYN OCBOEHUS JUCIIATITAHDBI

Henbro ocBoeHHs MUCHIMILIMHBI «CHCTEMbI HCKYCCTBEHHOI0 HMHTEJIEKTA) SBISACTCS
¢opMHupoBaHHE Yy MarucTpaHToB ©0a3bl 3HAaHUM AaKTyaJllbHBIX HANpaBlCHHH Ppa3BUTHS
HCKYCCTBEHHOT'O MHTEJUIEKTA B IPO(ECCHOHAIBHOMN 1EATEIbHOCTH.

JlocTrKeHHE ITIaBHOM LEIU IPEANOIaracT KOMIUIEKCHYIO pPEAHM3ALUI0 CIEIYIOUX
3ajpa4:

— c(hopMHUPOBATh Y MarMCTPAHTOB MPEJICTABIEHHE 00 OCHOBHBIX COBPEMEHHBIX METOAAX
HCKYCCTBEHHOI'O UHTEIIIEKTA;

— c(hopMHUpPOBATh Y MAarMCTPAHTOB HABBIKM BBISBICHUS €CTECTBEHHOHAYYHON CYIIHOCTH
po0JeM, BO3HUKAIOIIUX B X0€ NPOoPecCHOHaIbHOMN AeITEeNbHOCTH B 0071aCTH MOJAETHPOBAHUS
Y QHAJIN3a CJIOKHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM.

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA JUCLHHUIIJIMHBI

B pesynbrare u3ydyeHus y4eOHOM JUCHUIUIMHBI OOYYAIOUIUICS JIOJDKEH OBJIAJICTh
clenyromuMu  KomnereHnusmu:  yHuBepcanbHbiMU  (YK). [lnmanupyembie  pe3yibTaThbl
(GbOpMHUPOBaHUS KOMIICTCHIIMA W WHAMKATOPHl HMX JOCTHIKCHHS B PE3yJIbTaTe OCBOCHHS
JUCUHUILUTMHBI ipeacTaBieHbl B Tabmue 1.

Taoaunua 1
I[lnanupyemMble pe3yibTaThbl OCBOCHHS JUCHUIIMHBI, COOTHECEHHbIE ¢ HHAUKATOPAMH

JOCTHKEHHSI KOMIIETEeHUMH 00y4aromuxcst
I/I]—[)II/lKaTopbl JOCTUKCHUSA KOMIICTCHIIUN Pe3yJ'Il:.TaT])l Oﬁy‘{el-llflﬂ (3HaTl),

KOZI W HAMMECHOBaAHHE

KOMIIEeTeHIIMU YMeTb, BJI/1eTh)
YK-1 Cnocoben NA.YK-1.1. Amnammupyer npoOneMHyr | 3HaTh: METOABl HAyYHOTO IMTO3HAHWS, B
OCYIIECTBIATh CHUTyallMI0 KaK CHCTEMY, BBIABIS €€ | OCHOBE KOTOPBIX JIEKHT pPacCMOTpPEHHE
KPUTHUYECKUH aHAIH3 COCTaBJISIIOIUE U CBSA3U MEXIY HUMHU 00BEKTa KaK CHCTEMBI: IEJIOCTHOTO
MPOOIEMHBIX UA.YK-1.2. Omnpenenser mnpoOemsl B | KOMIUIEKCA B3aMMOCBSI3aHHBIX
CHUTyaIii Ha OCHOBE nHpOpManNH, HEOOXOAMMOHN Uil PEIICHWS | 3JI€MEHTOB, METOABI W MOJENH

CHCTEMHOTO MMOAX0/a, | MPOOJIEMHON CHUTyallMd, W MPOEKTUPYET | CTPATErHueCcKOro MIaHUPOBAHHS

paboTaer ¢ MPOTHBOPEUNBOW HH(pOpMaIUCit
13 pa3HBIX HCTOYHUKOB

UA.YK-14. PazpabarsiBaeTr u
COZIEPIKaTeNIbHO apTYMEHTHPYET CTPATETHIO
pemieHns: MpoOIEMHON CUTyallid Ha OCHOBE
CHCTEMHOTO M MEXIUCHHUIUIMHAPHOTO
MIOAXOJ0B

NA.YK-1.5. Ctpout cueHapuu peanu3aiiiu
CTpareruu, onpeaciasd BO3SMOXHBIC PUCKU U
npeaaras MyTH UX yCTpaHEHUS

BbIpabaThIBaTh MIPOIECCHI TT0 UX YCTPAHCHHIO 3 (YK-1)
CTpaTeruo AeUcTBUN NA.VK-1.3. Kputnuecku OLICHUBAET | YMETh: C MHCIOJIb30BAHUEM METO/IOB
HaJEKHOCT  MCTOYHUKOB  HMH(OPMAIMH, | CHCTEMHOIO TOAXOAa AHAIU3HPOBATH

AJIBTCPHATUBHBIC BapUaHTbl PCHICHUSA

HCCIIEIOBATEILCKUX 3ajad,
BbIpa0aThIBaTh CTPATETHIO JCHCTBUH M
OLICHUBATh 3¢ deKkTHBHOCTD
pean3anuy CTpPaTerniecKux IIaHoB

VY (YK-1)

Bnanets: LEJIOCTHON CHUCTEMOU
HaBbIKOB METO/IOIIOTHYECKOTO

HCTIOIB30BaHMs CHCTEMHOIO IIOAXOJA
NPU PEeLICHUH MPOOIeM, BO3HUKAIOIINX
IIPY BBINIOJHEHUM HCCIIEN0BATEIbCKUX
paboT, HaBBIKAMH OTCTAaMBAHHUS CBOCH
TOYKA  3peHHs [pu  BbIpabOTKe
CTPATErMYECKUX IUIAHOB BbIIIOJHECHUS
HCCIIEJIOBATENILCKUX PadoT

B (YK-1)

B pe3ynbrate 0CBOCHUS AUCIUTUTHHBI 00yYarOIIHIACS TOIKEH:

3HATb:

HCIIOJIb30BAHHUEM COBPEMCHHBIX TEXHOJIOTH.

YMETb:

MCTOABI p33pa6OTKI/I OPUI'MHAJIBHBIX aJITOPUTMOB W IPOrPaMMHBIX peI_I_ICHI/Iﬁ C

IPUMEHATH B Tpolecce MpohecCHOHATBHON IEsITeIbHOCTH METOJIbl M MPHEMbI

HAay4YHOIr'o aHaJIn3a ¢ IPUMCHCHUCM CUCTEM HUCKYCCTBECHHOT'O HHTCIIJICKTA.




BJIAJETD:
— HaBBIKaMH JICKOMIO3UIINH, (POpMaTU3aluy MPOIeCcCOB U OOBEKTOB JIJISl UCTIOIb30BAHMS
MHTEJUICKTYaJIbHBIX MPOrPAMMHBIX PEILICHUM.

3. MECTO JUCIHUILIVMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

Juctunnuaa «CuereMbl MCKYCCTBEHHOI0 HMHTEIEKTa» sBIseTCS (DaKylbTaTUBHON
JUCLHUTUTMHOW y4eOHOro IlaHa OCHOBHOH mpodeccroHambHON 00pa3oBaTeIbHON MPOrpaMMbl
BBICILIETO 00pa30BaHUsl — MPOrPAMMBbl MAarHCTPATyPhl «SI3BIKH UCKYCCTBA B KYJIBTYpE: MPOOIEMbI
B3aMMOAEHUCTBUA» 1O HampasiieHUto noarotoBku 50.04.01 VckyccTBa U r'yMaHUTapHbIE HAYKU.
Kon muctumummasl o yaeOnomy many OT/1.B.06. Kypc untaercs B 4eTBEpTOM cemecTpe, popma
IIPOMEKYTOYHOMN aTTeCTalluy — 3a4erT.

Jl1s ycrenHoro oCBOGHHsI Marepralia JaHHOW TUCHUIUIMHBI TpeOyIoTCs 3HAHUS, YMEHUS
Y HaBBIKH, [TOJyYCHHBIE B XO/I€ M3YUYCHUS TUCIHUILINH OaKalaBpHarTa/crenuaiuTeTa

3HaHMSA, YMEHHS U HAaBBIKM, MOJY4YEHHbIE NIPU OCBOCHMM JaHHOW JAMCLUILIMHBI,
IPUMEHSIOTCSI MarCTPAHTaMH B IIPOLIECCE BHIIIOJIHEHMSI HAyYHO-UCCIIE0BATENbCKON paboThl 1
MOJTOTOBKH K 3aIlIMTE U 3aIIUTHI BHIITYCKHOM KBaJIM(DUKALIMOHHON PaOOTHI.

4. OFPBEM JIJUCHUIITIMHBI
OO0m1as Tpy1I0EMKOCTh OCBOCHUS JUCIUIUIMHBI COCTABIISET 2 3a4E€THBIX €IMHUILIBI, 72 Yaca.

Tao6auna 2
O0beM TMCUMILINHBI
Tunbl yueOHbIX 3aHATHI O0beM THCHUIINHDI
H CaMOCTOsITe1bHasi padoTa Bcero Cemectp
1 2 3 4
KonrakTHas pabora oOyyawmuxcsi ¢
52 - - - 52
npenojgasarejieM B coorsercreuu ¢ YII:
Jlexumuu (JI) 17 - - - 17
JlaGoparopusie 3anstus (JI3) 17 - - - 17
[MpakTnyeckue 3ansatus (113) 18 - - - 18
CamocrositesibHas pagora (CP 20 - - - 20
hopma 3aver - - - 3auer
IIpoMeskyTOYHAs aTTeCTAUS
yac. - - - - -
O0masi  TpPy10eMKOCTb  JAUCHUILUINHBI 722 ) _ i 7912
(uyac./3.e.)

5. COAEP)KAHHUE U CTPYKTYPA JUCIUIIJINHBI

CopeprkaHre TUCIMIUIMHBI COOTHOCUTCS C TUTAHUPYEMBIMH Pe3yibTaTaMu OOy4YeHHUS TI0
JTUCITUIIMHE: Yepe3 3a/laud, GOopMHUpyeMble KOMIETCHIINA U UX KOMIIOHEHTHI (3HAHUSA, YMEHUS,
HaBBIKH — Aanee 3YB) mo cpeacTBaM WHIUKATOPOB JOCTHKEHUS KOMIIETEHITUN B COOTBETCTBUU C
Tabmumeii 3.

5.1 Conep:xanue TMCUUNIHHBI

Tabauua 3
Coaep:xaHue TUCHUILIMHBI
No HaumenoBanue Conep:xanue TeM (pa3aesioB) Konnbt HUupuxaropst | Konbl 3YB (B
n/n TeM (pa3aesioB) KOMIIETEHIIMI{ | KOMIETEeHIU | COOTBETCTBHU
(B COOTB. C ¢ Tabnumeii 1)
Tabnumneii 1)

1 BBeneHue p | Marematuyeckuii  nukGe3 1O VK-1 U VK-1.1. 3 (YK-1)
MCKYCCTBEHHbII JJIeMEeHTaM MaTeMaTHIeCKOr N VK-1.2. V (VK-1)
HHTEIUIEKT U | CTaTHCTHKH, TMHEHHOMH anreOpsl U NA.YK-1.3. B (VK-1)
OCHOBHBIE MeTojpl | MATEMATUIECKOrO aHaAIM3a. . YK-1.4.




MAaIIMHHOTO
oOyueHus
pabdoThI
TaOJUYHBIMHU
JAHHBIMU

JJIA

OCHOBHEBIE 3a1aun CUCTEM
HCKYCCTBEHHOTO WHTEIUICKTA.
Knaccudukanus, kmacrepusaimus,
perpeccuss. Tumsl MamIMHHOTO
oOy4deHus: C yudreneMm, 0e3
yuurteid, C YaCTUYHbIM
MMPUBJICYCHUEM yuurteid,
o0yueHHe ¢ OIKPETUICHHEM.
Knaccudukarmus Ha  mpumepe
ajropuTMa k-Onmxammmx
coceneit (kNN)

BricTpeiii  momck  OmIpKaIImx
cocenen. MeTtpuku OLIEHKU
KJTaCCU(DUKAITIH: MOJIHOTA,
toynoctb, F1, ROC, AUC.
Bammpamuonnas u = TecToBas

BBIOOpKA. Kpocc-Banuaarus.
PaGora ¢  KareropuaibHBIMU
TpH3HAKAMH.

Perpeccust. MeTpukn — OlEHKH
perpeccun: MSE, MAE, R2 -
KOOG(QUIUEHT  JeTepMUHALIUH.
Jluneitnas perpeccus,
TTOJTMHOMHAJIBHAS PETPECCHSI.
[epeobyuenne u perymspuzarys,
rpebneBass perpeccusi, LASSO,
Elastic Net.

JInHeinbple MOJCIN TS
knaccupukarmu.  [lepuenTpoH,
JIOTUCTHYECKAs perpeccus,

MIOJTHOCBSA3HBIE HEUPOHHBIE CETH,
CTOXaCTUYECKUM rpaueHTHBII

CITyCK u obparHoe
pacnpocTpaHeHue rpaJueHTA.
Perynspuzauus JIMHEHHBIX

Mojesel Kitaccu(UKaIny.
Knacrepmsammsa.  k-means, k-

means++, DBSCAN,
aroMepaTuBHas

KJ1actepusanusi. MeTpuku OLIEHKU
KJIACTePU3AIINH.

AJ'[FOpI/ITMBI, OCHOBAHHBIC Ha
TPUMEHEHUH pelarmmux
nepeBbeB. Kputepun

paszaeneHus y37a:
WH(POPMAIIMOHHBIH BBIUTPBILL,

kputepuil JlxuHu.

AHCaM0JIM pelIamunX JepeBbeB:
CIy4YaillHbId Jiec, TpaJAMEHTHBIN
OyCTHHT.

MeTtog ~ OHNOpHBIX  BEKTOPOB.
Ilpsmast w oOparHas 3angada.

Omnpenenenue

OTOPHBIX BEKTOPOB. SInepHBbIH
TPIOK.

Hausnsrit OaliecoBCKUA
KJ1accuuKarop. MeTozpl OleHKN
pacnpeneneHus

npusHakoB. EM-anroputM  Ha
IIPUMEPE CMECH TayCCHaH.
Mertons! 0e3rpagueHTHON
ONTHUMM3ALMU: CITyYailHbIN IIOUCK,
hill climb,

HUJYK-1.5.




Ne
n/n

HaumenoBanue
TeM (pa3/esioB)

Conepxxanue Tem (pa3esioB)

Koabl

KOMIIETEHIH I

Nuagukaropbl
KOMITETeH U
(B COOTB. ¢
Tabmumeii 1)

Koawl 3YB (B
COOTBETCTBUH
¢ Tabmuuetii 1)

OTXKMUT, TeHEeTHYEeCKUI AJITOPUTM

Cucremsl
TTyOOKOTO
oOyueHus

Heiliponnble cetu.  ®@yHKUUH
OmMUOKA HEHUPOHHBIX CeTeH u
o0yueHHe ¢ TIOMOIIbI0 00paTHOTO
pacnpocTpaHeHus rpajueHTa.
[TonsTue 63Tya 1 HMOXU.

PaGora ¢ wn3o0OpaxkeHHsSIMH C
MIOMOIIIBI0  HEMPOHHBIX  CETeHl.
CBepTouHBIE HEWPOHHBIE CETH.
Omneparuu CBEpTOK, max-pooling.
[omynspusie APXHUTEKTYPHI
CBEPTOUHBIX HEWPOHHBIX CETEH:
AlexNet, VGG, Inception
(GoogLeNet), ResNet.
Tpancdepnoe oOyueHue.
OO0pabotka TekcToB. Pabora ¢
€CTECTBEHHBIM SI3BIKOM c
MIOMOIIBI0  HEMPOHHBIX  CceTeil.
BekropHble mpencraBieHus UIS
Tekcra: word2vec,  skipgram,
CBOW, fasttext. PexyppeHTHBIE
Heliponnsle cetu, LSTM, GRU.
Tpancgopmepst, BERT, GPT

YK-1

VYK-1.1.
WJLYK-1.2.
WJLVK-1.3.
WJ.VK-1.4.
WJLVK-1.5.

3 (YK-1)
Y (VK-1)
B (YK-1)

OO6y4enue ¢
HOIKpeTJICHHEM

[ousTHs areHra, cpenbl,
COCTOSIHUSI, IEUCTBUN M HArpaJbl.
OyHKIUS IIEHHOCTH COCTOSHUS
(Value function) wu ¢yHKUMSA
kauecTBa naeiictBus  (Qfuntion).
OHTI/IMI/I33.I_[I/I${ CTparcruu C
TTOMOIIBIO MaKCUMH3aLuH
(GyHKIMH 1IEHHOCTH W KadecTBa.
Q-o00yucHue.

I'my6okoe o0yueHne c
MOAKPEIUICHUEM. Deep Q-
Networks, Actor-critic.

Hnst YPOBHSA SKCIIEPTHBIM:
REINFORCE, A2C, PPO, DDPG.

VK-1

WUJVK-1.1.
WJLYK-1.2.
WJLYK-1.3.
WJL.YK-1.4.
WJLYK-1.5.

3 (YK-1)
Y (VK-1)
B (YK-1)

5.2 CTpyKTypa THCHUTLIAHBI

CTpyKTYypa AMCHUNIHHBI

Taoauna 4

Ne
n/n

HaumeHnoBanue Tem (pa3aesioB)

O0beM TMCUMILUIHHBI, Yac.

Bcero

KonrakTHas pabora
00yJaroIIuXCs ¢
npenojasareJsieM 1o
THIIAM y4e0HBIX 3aHATHH]
B cooTBeTcTBHH € YII

Ja | g3 [ m3

CP

®opma
TeKyLIero
KOHTPOJISA
ycneBaeMocTu®,
NPOMEKYTOYHOM
aTTecTalnu

Ounasn ¢popma 0oyuenusn

BBenenne B HCKyCCTBEHHBII
MHTEJUIEKT ¥ OCHOBHBIE METOJIBI
MAaIIMHHOTO 00y4YeHus Jyist paboThI
C TaOJIMYHBIMU JTAHHBIMHU

39

10 9 10

10

113

Cucremsl TTy0OKOTO 00yUeHHs

21

(V)]
(@)}
N

o)}

113

OO0yueHme ¢ OIKPEIICHHEM

12

113




O0beM TMCHUILIHHBI, Yac.
dopma
KonTtakrHas padora
TeKyIero
00y4Jarouuxcs ¢
Ne KOHTPOJIS
HaumenoBanmue Tem (pa3snaesioB) NpenojaBare/ieM 1o .
n/n Bcero o CP ycneBaemMocTu®,
THNAM y4e0HBIX 3aHATHH 2
MPOMEKYTOTHOMH
B coorBeTcTBUM ¢ YII aTTeCTALNH
Ja | 13 | m3
Ounasn ghopma 0dyuenusn
IIpoMe:kyTOUHAS aTTeCTAINS - - - - 3ager
Bcero: 72/2 17 17 | 18 20 -

*[Ipumeuanue. hopmvl meKyuje2o KOHmMpos ycnesaemocmu: npaxkmuyeckoe 3aoanue (113).

6. YAEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI
OBYYAIOIIUXCS IO JUCHUIIVIMHE

6.1 O01mHMe MoJI0KEeHUA

3HaHMA M HABBIKM, IIOJIyYEHHBIE B PE3YyJIbTATE JIEKIUM M NPAaKTUUECKUX 3aHATHUH,
3aKPEIUISIFOTCS U Pa3BUBAIOTCS B pe3yJIbTaTe MOBTOPEHUS MaTepuaia, yCBOCHHOIO B ayIUTOPUH,
IyTEM YTEHUS] TEKCTOB M MCCIEAO0BATEIbCKOM JIMTEpAaTypbl (M3 CHUCKOB OCHOBHOM U
JIOTIOTHUTEILHOU JIUTEPATyPhl) U UX aHATU3A.

CamocrodarenbHass paboTa sBisIeTCd Ba)KHEWINEH 4YacTbi0 IpoOIecca  BBICLIETO
oOpa3oBanus. Ee cienyeT 0co3HaHHO OPraHnW30BaTh, BBIIEIUB AJI1 3TOT0 HEOOXOAUMOE BpeMs U
COOTBETCTBEHHBIM 00pa3oM OpraHu3oBaB pabouee MPOCTPAHCTBO. BakHEHIIMM 3ieMEHTOM
CaMOCTOSITENIbHON paboThl SABJISETCS MPOpabOTKa MaTepuaioB NPOMISANINX 3aHATUN (aHaIHu3
KOHCIIEKTOB, YTEHHE pEKOMEHJO0BAaHHOM JIUTEpaTypbl) U IMOATOTOBKA K CIEAYIOLIUM
JEKUUSAM/TIPAKTUYECKUM 3aHATHSAM. JluTepaTypy, pPEeKOMEHIIOBaHHYIO B IpOrpaMMe Kypca,
ClelyeT, 1O BO3MOXHOCTH, YUTaTb B TEUEHUE BCErO CEMECTpPA, KOHLEHTPUPYACHh Ha
00yCIIOBJIEHHBIX ITPOTPAMMOI Kypca TeMax.

CyIlecTBEHHYI0 4acTb CaMOCTOSITENIbHOM  pabOThl  MarucTpaHTa IpeACTaBIsSET
CaMOCTOSITENIbHOE HM3yYeHUE Y4YeOHO-METOAMYECKHX U3JaHHUM, JEKIMOHHBIX KOHCIIEKTOB,
UHTEpHET-pecypcoB U mp. IloAroToBka K MpPaKkTUYECKUMH 3aHSTHUAM, ONPOCAaM, BBIITOJIHEHUE
MUCHbMEHHBIX pabOT Takke SABJISETCS BaKHOUM (hopmoit paboTel MaructpanTa. CaMmocToATe bHAas
paboTa MOXET BECTHCh KaK WHAMBHYaJIbHO, TaK U MPH COACHCTBHH MPEIOIaBaATENs.

6.2 PexoMeHIalMU MO pacnpeaejieHUI0 Y4eOHOT0 BpeMeHH MO0 BHIAM CaMOCTOSITEJIbHOM
padoThI M pa3aesaM IMCUMILTHHBI

Tema 1. BBegeHne B HCKYCCTBEHHbIH MHTE/JIEKT H OCHOBHbIE METOAbI MAIIIUHHOIO
00yueHus 1isi padoThl ¢ TAOJUYHBIMH JAHHBIMU.

1.1. U3ydyeHue BOMpPOCOB, MPEICTABICHHBIX B CIUCKE TEM JIEKIMOHHBIX 3aHATUH.
[ToBTOpeHre W3y4YEeHHOTO Ha TMPEABIAYIIMX 3aHATUSAX Marepuaja TpH  TMOATOTOBKE K
MOCJIEYIOIINM 3aHATUSM — 5 4acoB.

1.2. TlogroroBka K 3aHATHUAM IO TPEUIOKEHHBIM JUIsI OOCYXICHHUS BOMPOCAM,
CaMOCTOSITEJIbHOE U3YYEHHUE PEKOMEHI0BAHHOM JIuTeparypsl — S5 yacoB. Mtoro: 10 yacos.

Tema 2. Cuctembl 1i1y00Koro o0y4eHus.

2.1. HW3ydeHue BOMPOCOB, NPEJICTABICHHBIX B CIHCKE TEM JIEKIIMOHHBIX 3aHSTHI.
[ToBTOpEHNE NM3yYEeHHOTO Ha MPEABIAYIINX JEKIIMOHHBIX 3aHATHUAX MaTepHraa MpH MOATOTOBKE K
MOCJEYIONIUM 3aHATUsIM — 3 yaca.

2.2. TlogrotoBka K 3aHATHUAM 110 TPEIOKCHHBIM JUIsl OOCYXXICHHUS BOMPOCAM,
CaMOCTOSTEJIBHOE  HM3y4YEHHE PEKOMEHJIOBAaHHOM  JIMTEparypsl, IIOBTOPEHHE MaTepualia
JIEKIIMOHHBIX 3aHITUH — 3 yaca. Utoro: 6 yacos.



Tema 3. O0yueHue ¢ nogKpenieHueM

3.1. [ToBTOpEHME POUIEHHOTO HA JEKLIHUOHHBIX 3aHIATHSIX MaTepualia, cCaMOCTOATEIbHAs
paboTa ¢ peKOMEHIOBaHHOM JIUTepaTypoii — 2 Jaca.

3.2. TlomroroBka K 3aHATUSAM 10 TIPEAJIOKEHHBIM [UIs OOCYKICHHS BOIpOCaM,
CaMOCTOSITEJIbHBIN OUCK JINTEPATYPHBIX HCTOYHUKOB — 2 yaca. Utoro: 4 yaca.

6.3 IlepeyeHb OCHOBHBIX BONPOCOB 0 H3YYaeMbIM TeMaM JJIsl CAMOCTOATEIbHON PadoThI
00y4YaIUXCs M0 TUCHUILINHE

1. Pa3nble Gpopmbl yyacTusi B MEXIyHAPOIHOM KOH(pEpPEeHIIMH KaK CIIyIIaTeab U Kak
nokmarark. KakoBel uX BakHeHIMe acekThl? KakoBo 3HAUEHUS TaKOTO y4acTHs JUISI MOJIOIBIX
YUYEHBIX?

2. MeTtobt ananu3a HHPOPMAIIMOHHOTO, BU3YaJIbHOTO, CIIOBECHOTO U JIp. MaTepHalia
B 00J1aCTH T'yMaHUTapHbBIX HayK.

3. [TpuHIHITBI TOCTAHOBKY 3a7]a4 HAyYHO-HCCIIEA0BATEIBCKUX MTPOSKTOB B 00JIACTH
rYMaHUTapHBIX IPOEKTOB.

4. OreHKa aKTyaJIbHOCTH Pa3IMYHbIX TPOOJIEM T'YMaHUTAPHOTO 3HAHUSI.

6.4. IlepeyeHb JUTEPATYPHI /I CAMOCTOSITEJILHOH PadoThI

1. Topenos, C.B. OcHOBBI Hay4yHBIX HCClenOBaHUN : ydeOHoe mocobue / C.B.
I'openos, B.II. T'openos, E.A. I'puropses ; noxa pen. B.IL. I'openosa. - 2-e uzn., crep. - Mockaa ;
bepnun : [lupexkr-Menua, 2016. - 534 c. : un., Tabn. - bubnuorp. B kH. - ISBN 978-5-4475-8350-
7 ; To xe [DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443846

2. Beperexuna, C. B. Mogenu, MeTOabl, alrOpUTMbl U MPOrPaMMHBIE PEIICHUS
BBIYHCIIUTENLHBIX MAIllMH, KOMIUIEKCOB U cucTeM : yueOnuk : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. Muanakausii. — U3n. 2-e, non. — Mocksa ; bepnun : lupexkr-Menua, 2021. — 307
c. : uL, cxeMm., Tabn. — Pexum  pmoctyma: mno  moamucke. —  URL:
https: //blbhoclub ru/index.php?page=book&id=602526 . — bubmauorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TekcT : 2JIEKTPOHHBII.

3. [eep, A. Uunyctpust 4.0 : OT TpOPBIBHOW OW3HEC-MOJENH K aBTOMAaTH3aIluU
ousHec-miporieccoB : yueOHuk / A. leep ; mox Hayu. pexn. JI. Credanosckoro ; mep. ¢ anri. Jl.
Credanosckoro, O. A. Bunumyenko ; Poccuiickas axagemMusi HApOIHOTO XO3SHCTBA H

rocynapcTBeHHOH cimyxObl ipu [Ipesunente Poccuiickoit @eneparyn. — Mockaa : [leno, 2020. —
272 c. : cxeM., Tabi., wi. — (AkageMudeckuid yaeOHuK). — Pexxum moctyma: mo moamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612569 . — bubnuorp. B ka. — ISBN 978-5-85006-
194-4. — Tekcr : AIEKTPOHHBIN

6.5 [lepevyeHnb yueOHO-METOIUYECKOTO 00ecTIedeHHUsI IJIsl CAMOCTOSTEIbHOI padoThI

s obecriedeHus: caMOCTOSTENbHON paboThl MarMCTPAHTOB MO AUCHUIUINHE «CHCTEMBbI
HCKYCCTBEHHOT'O MHTEJUIEKTa» pa3padoTaHo yueOHO-METOJUUYECKOe 00ECIeueHUE B COCTABE:

1. KoHTposbHBI€ 32/1aHUS IS TOJITOTOBKH K MPOLIEAYpaM TeKyIero KOHTposs (1. 7.2
PaGoueit nmporpammst).

2. Tunossle 3a71aHus U HOATOTOBKU K IPOMEXYTOUHOM artectanuu (1. 7.4 Paboueit
MIPOrPaMMBbI).

3. PexoMeHyeMble OCHOBHAs, JOIOJIHUTENbHAS JIUTEpaTypa, MIHTepHET-pecypchl U
crpaBovHble cucTeMsl (1. 8, 9 PaGoueit mporpammst).

4. Pabouas mporpaMma JTUCHMIUIMHBI pa3MelIeHa B IEKTPOHHON MH(OpMaIOHHO-

00pa3oBaTeIbHON Ccpefie YHHBEpPCHTETa Ha D3JIEKTPOHHOM YYeOHO-METOAMYECKOM pecypce
AHOOBO «EYCII16» — o0pa3oBarensHom noprane LMS Sakai — Sakai@EU.
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7. ®OHJI OLIEHOYHBIX CPEJCTB J|/Is1 IPOBEEHMS TEKYLIEI 1
MPOMEKYTOYHOM ATTECTALIUY OBYYAIOILIUXCS IO JUCLUNIUHE

7.1 Tloka3aTe/in, KPpUTEPUH U OLIEHUBAHHE KOMIIETEHIHII U HHIMKATOPOB UX JOCTUKEHHUS
B Ipoliecce TeKylleid aTrecTanun

Hudopmarius o coaep:kaHuu U MPOLEAYPE TEKYIIET0 KOHTPOJIS yCIIeBaeMOCTH, METOTUKE
OILICHMBAHUA 3HAHUM, YMEHHUI 1 HABBIKOB 00YYaIOIIETroCs B X0/1€ TEKYIIETr0 KOHTPOJIS JOBOASTCS
HAyYHO-TICIarOTMYECKUMH PAOOTHUKAMH YHHUBEPCUTETA JI0 CBEJCHUS 00YJarOIIerocs Ha TIEPBOM
3aHATUU N0 JAaHHOW AMCLUILINHE.

Texymuii KOHTPOJIb IPETyCMaTPUBAECT MOATOTOBKY MAaruCTPAaHTOB K KaXKJIOMY 3aHSTHIO,
BBIMIOJTHEHHUE MPAKTUYECKUX 3aJaHUil, a TakKe aKTUBHOE CIIyLIaHHE Ha JIGKIHSIX. MaructpaHT
JIOJKEH MPUCYTCTBOBATh HA 3aHSTHUSX, OTBEUATh HA MOCTABJIEHHBIEC BOIMPOCHI, MOKA3bIBAs, YTO
npouuTan pazdupaeMyro JUTepaTypy, MPEICTaBISITh COAEpKATeIbHbIe PEIUIMKH [0 TeMam
00Cy)XIeHUS.

Texkyuii KOHTPOJb MPOBOAUTCA B (OpPME OLEHUBAHMS BBIIOIHEHHS MarucTpaHTOM
MPaKTUYECKUX  3aJaHUM, JEMOHCTPUPYIOIIMX CTEMEHb 3HAKOMCTBA MAaruCTPaHTOB C
JIOTIOJITHUTEIILHOM JIUTEPATyPOM.

Taoauna 5
Iloka3aresin, KpUTEPUH U OLlEHUBAHNE KOMIIeTEHIIUI M HHAUKATOPOB UX
AOCTHKEHMS B Mpolecce TEKYlel aTrrecTaluu

HauMeHoBaHMe TeMbI Kon HNuaukaTopbl Konbi 3YB (B Dopmbl PesyabTathl
(paszena) KOMIeETeHI[ | KOMIeTeHUHU €OOTB. ¢ Ta0a1. 1) TeKyIlero TeKyIero
uH KOHTPOJIsA KOHTPOJIsA
Brenenne B VK-1 NI.VK-1.1. 3 (YVK-1) [IpaxTrueckoe 3a4TeHO/
HCKYCCTBEHHBII NI.VK-1.2. VY (VK-1) 3amanune | HE 3a4TEHO
HWHTEJUIEKT H OCHOBHBIC NI.VK-1.3. B (YVK-1)
METOIbl  MAalIUHHOTO WNJ.YK-1.4.
00y4eHus 1 pabOoThI C NI VK-1.5.
TaOIUYHBIMHU JaHHBIMHA
CucreMsbl TITyO0KOTO YK-1 NI VK-1.1. 3 (YK-1) IIpakTuyeckoe 3a4TeHO/
o0yueHus NA.YK-1.2. VY (YK-1) 3a1aHue 2 HE 3a4TEHO
NA.YK-1.3. B (YK-1)
NA.YK-1.4.
NA.YK-1.5.
Ob6yuenwue ¢ YK-1 UA.YK-1.1. 3 (YK-1) [IpaxTrueckoe 3a4TeHo/
MOJKPETUICHUEM NI VK-1.2. VY (VK-1) 3ajanue 3 HE 3a4TeHO
. VK-1.3. B (YK-1)
NA.YK-1.4.
NI VK-1.5.
Tabanna 6
Kpurtepum oneHnBanus
®opMBI TEKyLIEro Kpurtepnu onennBanns
KOHTPOJISA
yCreBaeMoCTH

MaruCTPaHT BBHIMONHACT 3aJaHHE YaCTUYHO WM C CYIIECTBEHHBIMH HEIOYETaMHU
(HEKOpPEeKTHO C(hOPMYIUPOBAH HCCICAOBATEILCKUI BOINPOC, HE OMpE/ACICHBI
OCHOBHBIC arcHTbI, HEKOPPEKTHO BBIOPAHBI METOABI HCCIICAOBAHMS, TPECOOBAHHS K
COJICPXKAHUIO, CTPYKTYPE, JIOTHKE, apryMEHTANH, O(OPMICHHIO HE BBITTOJHEHBI) —
IIpakTuyeckoe 3aganue He 3a4TEHO,

MOJTHOE M TMPAaBHJIbHOE BBIMIOJIHEHUE 3aJlaHKs B COOTBETCTBHH C TPCOOBAHUSAMHU K
COJICPXKAHUIO, CTPYKTYpe, JIOTHKE, apryMEHTaIluH, O(QOPMIICHHIO C BO3MOXXHBIM
HEOOJIBIIIM ~ KOJIMYECTBOM IOTPENIHOCTeH (HAmpuMep, IUIOXO —BBIICpIKaHHAS
CTPYKTypa TeKCTa, HEAOCTAaTOYHAS APTYMEHTAIUS OTEIBHBIX TE3UCOB) — 3a4TCHO
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7.2. KoHTpoJIbHBIE 3aJaHUs JIsl TEKYLIeH aTTecTaluu

IIpumepHbIi MaTepua NPAKTHYECKHUX 3aJaHMI:

1. Meroasl paboTsl ¢ Tabmuuamu B Python. Arperamms u Busyanuzanusi JaHHBIX.
[TpoBeeHue NepBUUHOIO aHAIN3A IaHHBIX.

Llenu: u3ydyeHue MeToq0B paboOThl ¢ AaHHBIMUH B Python u mpoBeneHue mepBUYHOTO
aHaJIM3a JaHHbIX.

3anmanue: 3arpy3ute ngatacer B pandas natadpeiliM. BriBenmuTe OCHOBHBIC MapaMeTphbl
naraceta. OnpeznenuTe, CKOJBKO B JlaTaceTe ClydyaeB OTCYTCTBHs INpu3HakoB. Onpeznenure,
CKOJIBKO IPU3HAKOB SIBJISIOTCS KaTeropuanbHbIMU. Busyanusupyiite pacnpeneneHue npu3sHaKkoB
10 KJjaccaM. Busyanusupyiite 3aBUCMOCTb MEX]y TPU3HAKAMHU.

2. Hcnonp3oBaHume W CpaBHEHHE alropuTMoB kiaccupukanmu: kNN, pemraromiue
JiepeBbes U X aHCaMOJIM, JIOTUCTHYECKAs! perpecCHsl.

Llenu: mpuMEHEHUE U OLIEHKA AJITOPUTMOB KJIACCHU(HUKAIIHUH.

3apanue: Paspenure nparacer Ha oOywaromMid M BaJIMJALMOHHBIM C COXpaHEHUEM
npornopiuii knaccoB. Kiaccudummpyiite TOUKM U3 JaTaceTa ¢ MOMOIIbI0 anroputMoB kNN,
noructuueckoi perpeccun, CART, cinyuaiinoro neca, CatBoost. [Togoepure myurive nmapaMmeTpsl
JITOPUTMOB C TOMOUIBIO BaJHIAIIMOHHON BBHIOOpKH. CpaBHHTE BpeMsi pabOTHI aJrOpPUTMOB H
3aBUCUMOCTb OT NPe100pabOTKU JaHHBIX.

3. Mcnonp30BaHuE U OLIEHKA aIrOpUTMOB perpeccuu. [lon0op ontumanbHbIX TapaMeTpoB
perpeccumu.

[{enu: u3yyeHue anropuTMOB PETPECCUN.

3ananue: Ilpumenure MeTon JUHEHHOM perpeccuM Ajs pelleHMs 3ajjauyd Ha JlaTacere.
JloGaBbTe B JaraceT MOJMHOMHANbHBIC MpHU3HAKH. J[0OaBisiiTe MpHU3HAKK TOKAa HE YBHUIHUTE
nepeoOydyeHHe Ha BaMJalMOHHOM pgaTtaceTe. [Ipumenute rpebHeByro perpeccuto u LASSO,
9TOOBI U30aBUTHCS OT IEPEOOYUCHHMS.

4. OnTuMH3alMOHHbIE 3a7aul U uX pemieHus. [log0op runeprnapameTpoB aiaropurMa c
MOMOIIBIO METO/I0B ONTUMH3ALINN

[enu: u3yyeHne aaropuTMOB PELICHUS ONTUMHU3ALMOHHBIX 3a/1a4.

3agaHue:

1. OnTumu3npyiiTe JIMHY MapuipyTa B 3aJadye KOMHBOSDKEPA C MOMOUIBIO aJITOPUTMOB
hill climb, oTxura u reHeTHUECKOro aNropuT™Ma. BriBeMTe NOTYYMBIIUIICS TyTh U €T0 JJTUHY.

2. OnTuMU3MpyHTEe TUIEpIapaMeTpbl aJrOpUTMa MAlIMHHOIO oOyueHus (Ha BbIOOD) C
MOMOIIBIO CITy4allHOTO IOHWCKa, MOWCKa Mo pemeTke, anroputma hill climb, renmernueckoro
aJropuTM™Ma.

5. Knaccuduxkanus nzodpaxkeHuit u TpancdepHoe o0ydeHue.

[enu: nzydyeHue METOI0B IIIyOOKOTO O0YUECHHUS I paOOTHI C H300paKEHUSMH.

3aganue: 3arpys3ure JaTaceT M CO3/aiTe UTepaTop A MOJEIM IiyOOKOro oOydeHwus.
3arpysute npenobydenHyro Ha ImageNet cBeprounyro cetb (AlexNet, VGG mmu ResNet) u
nobaBbTe K backbone mosHOCBSI3HBIN cioil 1yis oOydenus. OOyuuTe HEHPOHHYIO CETh Ha,
BU3yaJIM3upoBaB rpaduk QyHKIUM MOTeph Ha oOOydwaromeil M BaluAAllMOHHOW BBIOOpKE.
Peanuzyiite Moy1b IpUMEHEHHU HEMPOHHOW CETH K JaHHBIM, IPOBEPHTE KAYeCTBO 0OyUEHUS Ha
TECTOBOM BBIOOPKE.

6. PaGota ¢ TekcTaMH U UX BEKTOPHBIMH NPE/ICTABICHUSIMH.

[enu: n3yyeHre MoJiesield BEKTOPHOTO MPEICTABICHUS TEKCTOB.

3amanue: CkauvaiiTe npenoOydeHHble BekTopa Uit cioBaps. C momoluibio J11000ro
knaccudukaropa mammHHoro odyuenus (kNN, SVM, CatBoost) knaccuduuupyiite TeKCThl U3
JaTtaceTa 1o cyMMe BeKTopoB ciioB. Kiaccuduuupyiite TekcTsl ¢ momorbio LSTM certn.

7. llpumenenne Q-Networks 11st pemieHus MPOCTHIX OKPYIKEHUH.

Llenu: wu3yueHWe MNPUMEHEHHs OOyYeHHUs C TOAKPEIUICHWEM JUIsl peIleHUi 3anad
KOHTPOJISL.

3aganue: OOyuuTe MPOCTYIO TONHOCBI3HYI0O Q-CeTh [UIsl pELICHHS OKpY>KEHHS
LunarLander.
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7.3 Iloka3aTe/u, KpUTEPHHU U OLIEHUBAHNE KOMIIETEHINH U HHIAUKATOPOB HX JT0CTHKEHHUS

B IIpolecce NPOMEKYTOYHOM aTTeCTaluH
PDopMa NMPOMEKYTOYHOH aTTECTALMH — 3a4€T, BBICTABIISIEMBIM Ha OCHOBE YCTHOIO

OTBETa Ha BOIPOCHI.
[lepen 3aueToM MPOBOAUTCS KOHCYJbTAllMs, HA KOTOPOM MpernojaBaTelib OTBEYAET Ha
BOIPOCHI MaruCTPAHTOB.

B pesynbrare npoMeKyTOYHOIO KOHTPOJIS 3HAHUU CTYICHTBI ITOJIYYarOT aTTECTAlUIO 110

JNUCLIUILINHE.

Taoauua 7
IMoka3arejin, KpUTEPUH U OLlEHUBAHNE KOMIETEHIUI M HHAUKATOPOB UX JI0CTHKEHUSI
B Ipoliecce MPOMeKYTOYHOM aTTecTaluu

®opma Konpl HNuankartop Kons1 3YB (B Kpurtepuu oneHuBaHus Onenka

NMPOMEKYTOUHOH | KoMIIeTe bl COOTBETCTBUH

aTTecTAlui/BUI HIM I KomnereHuu | ¢ TabOmuneint

MPOMEKYTOYHOM il (6 cooms. ¢ | 1)

aTTecTalu Tabnuyei 1)

3auer / VK-1 UA.VK-1.1. 3 (YK-1) MarucTtpaHT AaeT OTBETHl Ha | 3a4TE€HO

YCTHBIM OTBET Ha UA.VK-1.2. VY (YK-1) BOIIPOCHI OMJIETa, IS KOTOPBIX

BOIPOCHI NA.VK-1.3. B (YK-1) XapaKTepHO:

NA.VK-1.4. o rTyOOKOE  yCBOEHHE
NA.VK-1.5. MIPOTPaMMHOTO MaTepHaia,

o H3II0XKEHHE ero
UCYEPIIbIBAIOILIE,
MOCJIE0BATENHHO, YETKO,
. yMeHHe JIenaTh
000CHOBaHHBIE BHIBOBI,
coOMroZieHue HOPM YCTHOH H
MUCBMEHHOM  JIUTEpaTypHOU
peyn.
Marucrpanr  npencrasmsier | He 3auteno
OTBET Ha BOmHpoc Ouera,
CBUJIETENbCTBYIOIINN o
HEKOMITETEHTHOCTH
MarucTpanTa, pu
CIIEYIOIIHX napameTpax
oTBeTA!
. HEe3HaHUe
3HAYUTEIHLHON 4acTH
MpOrpaMMHOTO Marepuara,
o SENVEG
CYIIECTBEHHBIX OIIMOOK B
OTIpEIEIICHHSIX,

(hopMyIHpOBKax, MOHUMAHUH
TEOPETUUECKUX TOJIOKEHUH;

o 0eccHCTEeMHOCTh TIpH
OTBET€ Ha  IIOCTaBJICHHBIN
BOIIPOC,

o OTCYTCTBHUC B OTBETC
JIOTHYECKU KOPPEKTHOTO
aHanu3a, apryMeHTaluy,
Kiaccudukanmy,

o HaJIM4We HapylleHUH
HOpPM YCTHOM U NMUCBMEHHOU
JIUTEPATYPHOU peyH.

PGSYJ'IBTaTI)I caadyu HpOMeH(YTOqHOﬁ aTTeCTAallMX 110 HAIIPaBJICHUAM INOATOTOBKU YPOBHA
MarucTpaTrypbl OICHUBAKOTCS 110 cTOOAIIILHOM CHCTEME OLICHKHU B COOTBCTCTBHHU C ITonmoxxeHuem
0 (bopMax, NEPpUOANYIHOCTU W TMOPAAKE OpraHu3alvii MW IMPOBCACHHUA TCKYLICTO KOHTPOJIA
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YCIIEBAEMOCTH W TPOMEXKYTOUHOW arrecranuu oOyuatomuxcss B AHOOBO «EYCIIo»
creyroummM 00pa3oM coriacHo Tadnuie 7a.

Tabnuna 7a
Cucrema OneHKH 3HAHHI 00y4arOIIUXCS
[IsTubauibHas (cTaHgapTHas) cUCTEMa CrobasibHasi cucTeMa OLEeHKH bunapHas cucreMa OLIeHKU
5 (oTIMYHO) 100-81 3a4TEHO
4 (xoporio) 80-61
3 (YIOBIETBOPUTEIHHO) 60-41
2 (HeyHOBJIETBOPUTEIIHHO) 40 u meHee HE 3a4TEHO

Pe3ynbTaThl MPOMEXYTOYHOTO KOHTPOJIS 1O JUCHHILTMHE, BBIPAKECHHBIC B OMHAPHOUN
CHUCTEME «3a4TE€HO» MOKA3bIBAIOT YPOBEHb CPOPMHUPOBAHHOCTH Y O0YUAIOMIETOCS KOMITETESHIUI
[0 JHWCUUIUIMHE B COOTBETCTBHHM C KapTaMH KOMIICTCHIIMH OCHOBHOW MpPOeCCHOHATBLHON
00pa30BaTeNIbHOM MPOrpaMMBI BBICIIETO 00pa30BaHUS — MPOrPaMMbl MAarucTpPaTypsl «SI3bIKu
HUCKYCCTBa B KYJIBType: MpOOJIEMbl B3aUMOJCHCTBHUS» MO HampasieHuto noarotoBku 50.04.01
HckyccTBa ¥ TyMaHUTapHBIC HAYKH.

Pe3ynbTaThl MpOMEXYTOYHOTO KOHTPOJIA 1O JUCHHILTMHE, BBIPAKEHHBIC B OMHAPHOUN
CHUCTEME «HE 3a4TE€HO)» TOKA3bIBAIOT HE C(HOPMHUPOBAHHOCTh Y OOYYAIOIIETOCS KOMIIETCHIIUHN 110
JTUCIUTUTMHE B COOTBETCTBHHM C KapTaMd KOMIICTCHIIMH OCHOBHOM IpPO(eCCHOHAIBLHOU
00pa30BaTeNIbHOM MPOrpaMMBI BBICIIETO 00pa30BaHUS — MPOrPaMMbI MAaruCTPaTyphl «SI3bIKU
HUCKYCCTBa B KYJIBType: MPOOJIEMbl B3aUMOJCUCTBHUS» MO HampasieHuto noarotoBku 50.04.01
HckyccTBa ¥ TyMaHUTapHBIC HAYKH.

7.4 TunoBble 321aHUS K NPOMEKYTOYHON aTTeCTANNU

Bapuanr 1.

1.1 baifecoBckuii kmaccudukarop. Onenka mnpuszHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

1.2 Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

Bapuanrt 2.

2.1 Aacambmu. Soft and Hard Voting. Bagging. Ciyuaiinslii nec.

2.2 Metpuueckwii knaccupukatopbl. KNN. WKNN.

Bapwuant 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 JNlepeBbs pemenuii. MudopmarmonHslii BeMrpeim. OmuOka KiaccupUKaInu,
sHTponus, kpurepuid [Lxunu. [IpyHunrn

Bapuanrt 4.

4.1 Tmobampubiii mouck. Cmydwaiaeiii mouck. Grid search. CrydvaitHoe Omy)maaHue.
BaitecoBckas onTuMusanusi.

4.2 Jluneiinas perpeccus. [lomunomuanbHas perpeccus. [ peOHeBast perpeccusi.

Bapwuanr 5.

5.1 AdaBoost. I'panueHTHBIH OyCTUHT pemaromnX JepEeBbEB.

5.2 Knacrepuzamus. Agglomerative Clustering. MeTpuku KiacTepu3aliuu.

Bapuanr 6.

6.1 Omnenka xmaccudpukanuu. IddexktuBHocTh 1o [lapeto. Precision-Recall m ROC
kpusbie. AUC.

9.2 Hetiponnsle cetu. Ilepuentpon PosenGmarra. OOparHoe pacmpocTpaHeHHE
rpaguerTa. OyHKIMHM akTUBauu. Softmax.

Bapwuant 7.

7.1 Jlokansubiii mouck. Hill Climb u ero pasHoBumgnoctH. Omxur. I'eHerndeckuii
aJTOPUTM.

7.2 MeToz onopHBIX BEKTOPOB. A npa.
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7.5 CpeacTrBa OLleHKM HHANKATOPOB JOCTHKEHUS] KOMIIETeHIM I
Taoauna 8
CpencTBa OleHKM HHIANKATOPOB JOCTHKEHHUSI KOMIIETeHIM

Koab! komnerenumii HNupukaTropbl KOMIeTeHIU CpencrBa ouenku (6 cooms. ¢ Tabauyamu 5, 7)
(6 cooms. ¢ Tabruyet 1)

YK-1 NA.YK-1.1. IIpakTuueckoe 3ajaHue, yCTHBIA OTBET HA BOIIPOCHL
NA.YK-1.2.
NA.VK-1.3.
NA.YK-14.
NI.VK-1.5.

Taoauna 9
OnucaHue CpeCTB OLIEHKH HHAMKATOPOB JOCTHKEHUS] KOMIIeTeHIHii

CpeacrBa olleHKH PexoMeH/10BaHHBIH IVIaH BbINOJIHEHHUS PadoThI
(6 cooms. ¢
Tabruyamu 5, 7)

[IpaxTnyeckoe MarucTpaHT B XOJie¢ IOJATOTOBKM U BBINOJHEHHUS MPAKTUYECKUX 3aJaHUM ITOKa3bIBaeT
3aJjaHue HaJIMYME TPaKTHYeCcKOi 0a3bl 3HAHUM B paMKaxX JUCHUIUIMHBL, HEOOXOAWMO# uist
BBINOJTHEHUSI CIIEAYIONINX EHCTBUI B 001aCTH IPO(ECCHOHABHOM eI TeTbHOCTH !

1. AHanmu3upoBaTh TPOOJEMHYIO CHUTYallMIO, OIpEAEsATh IpoOensl B
nHpOpMAINK, OLEHWBATh HaA&KHOCTh HCTOYHMKOB HWH(popManmu, pa3pabaThIBaTh
CTpaTeruio  pelIeHHs  MpoOJeMHOHM  CHTyallud Ha  OCHOBE  CHCTEMHOTO U
MEXIUCIUIUIMHAPHOTO MOIXO0J0B, CTPOUTH CICHAPUH PEANN3AIlMN CTPATETHH, OIpENelsis
BO3MO>KHBIE PHCKHU U IpeAsaras MyTH UX YCTPaHEHHS

YCTHBIN OTBET Ha MaructpaHt B X0J€ MOATOTOBKM M YCTHOTO OTBETa HAa BONPOCHI IOKA3bIBACT HAIMUHE
BOIIPOCHI MIPaKTHYECKON 0a3bl 3HAHWH B paMKaxX IUCLUIUIMHBI, HEOOXOOWMOW U BBIIOIHEHUS
CIEIYIOUINX NeHCTBUN B 00JIaCTH IPOPECCHOHATBHON NS TeTbHOCTH:

1. AHanu3upoBaTh MPOOJEMHYIO CHUTYallUio, ONpeAesITh mpolensl B
uH(opManuy, OUEHWBATh HAIAEKHOCTh WCTOUYHHKOB HH(pOpPManuu, pa3pabaThiBaTh
CTpaTeruio  pelieHus  MpoOJeMHOM  CHTyallud Ha  OCHOBE  CHCTEMHOTO U
MEXIUCIUITIMHAPHOTO TMOJAXO0B, CTPOUTh CLEHAPUH peau3alliid CTPAaTEeTHH, ONpeaenss
BO3MOJKHBIE PHCKH M TIpeJyIaras myTH X YCTPaHEeHHUs!

8. OCHOBHAS 1 JONNOJIHUTEJIBHAS JIMTEPATYPA

8.1 OcHoBHas quTEpaTypa

l. Beperexuna, C. B. Mogenu, MeToAbl, aaropuTMbl M NPOrPaMMHBIE pPELICHUS
BBIYHCIIUTENLHBIX MAIllWH, KOMIUIEKCOB U cucTeM : yuebnuk : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. Muanakausi. — U3n. 2-e, non. — Mocksa ; bepnun : lupexkr-Menua, 2021. — 307
c. : wmn, cxem.,, Tabmn. — Pexum gocryma: mo  moamucke. —  URL:
https: //blbhoclub ru/index.php?page=book&id=602526 . — bubmauorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TekcT : 2IEKTPOHHBII.

2. [Meep, A. Unnyctpus 4.0 : oT mpopbIBHON OM3HEC-MOJIEeNM K aBTOMaTU3alUU
ousHec-mpouieccoB : yueOHUK / A. lleep ; mox nay4. pen. . Credanosckoro ; mep. ¢ anri. .
Credanosckoro, O. A. Bunuuenko ; Poccuiickas akamgemusi HapOJHOTO XO3SHCTBA H

rocyaapcTBeHHoi ciyx0bl ipu [Ipesunente Poccuiickoit @eneparun. — Mocksa : Jleno, 2020. —
272 c. : cxeMm., Tab., wi. — (Axkagemuueckuil yueOHuk). — Pexxum nocryna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612569 . — bubmumorp. B k. — ISBN 978-5-85006-
194-4. — Tekcrt : NeKTPOHHBIH.

8.2 /lomosiHuTE/IbHAS JINTEPATYPA

1. Peibuna, I'. B. MWuatemnekryanpHble OOydarolmMe CHUCTEMbI Ha OCHOBE
WHTETPUPOBAHHBIX IKCIIEPTHBIX CUCTEM : yueOHoe mocobue : [16+] / I'. B. Peibuna. — Mocksa :
Hupext-Menua, 2023. — 132 c¢. : wun. — Pexum pgocryma: mo mnoamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=695260 . — bubauorp. B ka. — ISBN 978-5-4499-
3347-8. — TekcT : 3IMEKTPOHHBIN.
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2. AgepuenkoB, B. M. OcHOBBbI MaTE€MaTHYECKOTO0 MOJCIMPOBAHUSA TEXHUYECKHX
cucteM : yuebHoe mocobue : [16+] / B. . Apepuenkos, B. I1. ®enopos, M. JI. Xeldern. — 4-¢
u3n., crep. — Mocksa : @JIMHTA, 2021. — 271 c. : cxeM., wi., Tabn. — Pexum nmocrtyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=93344 . — bubauorp. B KH. —
ISBN 978-5-9765-1278-8. — TekcT : 2JIeKTpOHHBIIA..

9. ”THOOPMAIIMOHHBIE TEXHOJIOI'MHA, UCIIOJIb3YEMBIE ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O IMTPOLECCA

9.1 IlporpammHoe obecneyeHue

[Tpu ocymiecTBIEHHH 00pPa30BaTEIBHOTO MPOIEcCa MAruCTPaHTaMH U MPOJECCOPCKO-
NPEIoaBaTeIbCKUM  COCTaBOM  HCIIONIB3YETCSl  CIEAYIOMIee JIMIICH3HOHHOE IMPOrpaMMHOE
obecrieueHue:

OS Microsoft Windows (OVS OS Platform)

MS Office (OVS Office Platform)

Adobe Acrobat Professional 11.0 MLP AOO License RU
Adobe CS5.5 Design Standart Win IE EDU CLP
ABBYY FineReader 11 Corporate Edition

ABBYY Lingvo x5

Adobe Photoshop Extended CS6 13.0 MLP AOO License RU
Adobe Acrobat Reader DC /Pro — Gecruratao

9.  Google Chrome — 6ecmiatHo

10. Opera — 6ecriaTHO

11. Mozilla — 6ecrutatHo

12.  VLC - 6ecmiatHO

LN wNE

9.2 Ilepeuenb MHGOPMAIHOHHO-CIIPABOYHBIX CUCTEM H NMPO(eCcCHOHAIBLHBIX 0a3 JaHHBIX
HHPOPMALMOHHO-TEJIEKOMMYHUKAUNOHHOH ceTH «UMHTepHeT», HEOOXOAMMBIX ISl
OCBOEHUS TUCIUIIMHBI:

HNudopManinoHHO-ClIPaBOYHbIE CHCTEMbI

1. I'apanT.Py. MHdopmanmonHo-nipaBoBO# moprai: http://www.garant.ru

2. Nudopmanmonnas cucrtema «EmmHoe OKHO mocTyma K oOpa3oBaTelbHBIM
pecypcam»: http://window.edu.ru/

3. OTtkpeiToe oOpazoBanme. Accormarus «HarmumonanpHas tuiatgopmMa OTKPBITOTO
oOpa3zoBanwus»: http:/npoed.ru

4. OdununansHast Poccusi. CepBep opraHoB rocynapcTBeHHoM BinacTu Poccuiickoit
denepanuu: http://www.gov.ru

S. OdununanbHbll MHTEpHET-TIOpTal MpaBoBoil uHpopMmanuu. [ocymapcTBeHHas
cucTeMa npaBoBoil nHpopmanuu: http://pravo.gov.ru

6. [IpaBoBoii caiit Koncynerantllntoc: http://www.consultant.ru/sys

7. Poccwuiickoe oOpa3oBanue. @enepanbHblii moprai: http:/www.edu.ru

IIpodeccnonanbHbie 0a3bI JAHHBIX HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HHTepHeT:

1. Google. Kuuru: https://books.google.com

2. Internet Archive: https://archive.org

3. Koob.ru. Onexrponnas 6ubnuoreka «Kyo»: http://www.koob.ru/philosophy/

4, bubnmoreka ['ymep — rymanutapubie Hayku: http://www.gumer.info

5. EHUIT — Onekrponnas Oubnmoreka «Hayunoe nacnemme Poccum»: http://e-
heritage.ru/index.html

6. Wutenpoc. UntennexryansHas Poccus: http://www.intelros.ru/

7. My3seun Poccuu: http://www.museum.ru
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8. Hammonanenas snexrponnas oubnuoreka HOb: http://www.rusneb.ru

9. [Ipe3unentckas 6udnuoreka: http://www.prlib.ru
10.  Poccuiickas rocymapcTBeHHas oubnuoreka: http:/ www.rsl.ru/
11.  Poccwuiickas HanpoHaabHast Oubmuoreka: http:/www.nlr.ru/poisk/

12. OnexrponHas ondmuorexa MPJIM PAH: http://lib.pushkinskijdom.ru/

9.3 JIuueH3uOHHbIE YJIeKTPOHHBIE pecypchl OM0JIMOTEKH Y HUBEPCUTETA

IIpodeccnonanbHbie 0a3bl JAHHBIX:

[lonHBI mEepedeHb JOCTYNHBIX OOy4YaromUMCs TNPO(EeCcCHOHANBHBIX 0a3 JaHHBIX
npeAcTaBieH Ha oQUIMaIbHOM caidTe YHuBepcutera https://eusp.org/library/electronic-
resources, BKJIIO4as CJICAyIONIe 0a3bl JaHHBIX:

1. East View — 100 Beaymux pOCCHICKUX >KypHAJOB 10 TYMaHUTAPHBIM HayKam
(apxuB u Tekyimas noamucka): https://dlib.eastview.com/browse;
2. eLIBRARY.RU — Poccuiickuii MH(GOPMALMOHHO-aHAIUTHYECKUNA MOPTal B

o0nacTv HayKH, TEXHOJOTMH, MEIUIMHBI U 00pa3oBaHUs, coaepkamiuid pedeparsl U IMOIHBIE
TEKCTHI HAYYHBIX CTaTell U MyOmuKaimii, HaykoMeTpudeckas 0a3a nanHbix: http:/elibrary.ru;

3. YuuBepcutrerckass uH@opmanuonHass cucrema POCCHUSI — OGasa
AIIEKTPOHHBIX PECYPCOB Ul YUEOHBIX MPOTPaMM U HCCIENOBATEILCKUX MPOEKTOB B 00IaCTH
COIMaIbHO-TYMaHUTAPHBIX HayK: http://www.uisrussia.msu.ru/;

4. DJEKTPOHHBIE JKYpHAJbl 110 MOANUCKE (TEKYLIUE HOMEpA HAy4HbIX 3apyOEKHBIX
KYPHAJIOB).

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBI:

1. Znanium.com — DJnekrpoHHas OubOmuoreunas cucrema (OBC) —
http://znanium.com/;
2. VYHuBepcuTeTckas OuOIMOTeKa OHJIANH — DIIeKTpOHHAs OMONMOTEeYHas: cucTremMa

(OBC) — http://biblioclub.ru/

9.4 DaekTpoHHasi HH(POPMAIMOHHO-00PA30BATEILHASN cpela YHUBEPCUTETA

OO6pa3zoBaTenbHbIi MPOLECC M0 AUCHUILINHE MOIIEPKUBAETCS CPEACTBAMH IIEKTPOHHOM
nH(GOPMalIMOHHO-00pa30BaTeNbHOM cpeAbl YHUBEpPCUTETa, KOTOpas BKIIOYaeT B ceds
ANEKTPOHHEIN yueOHOo-MeToanueckuii pecypc AHOOBO «EYCII6» — oGpa3oBarenbHbII TOpTa
LMS Sakai — Sakai@EU, nuiieH3uoHHbIE 31€KTPOHHBIE pecypchl OMOINOTEKH YHUBEPCUTETA,
opurmaneueiii  caiit YuuBepcurera (EBpomeiickuii yHuBepcuteT B Cankt-IletepOypre
[https://eu.spb.ru]), nokanpHyt0 ceTh YHHUBEPCHTETa M KOPIIOPATUBHYIO JJIEKTPOHHYIO MOUYTY H
o0ecreynBaer:

— JOCTyNn K Y4eOHBIM TIUIaHAM, pa0OYMM TMporpamMmaM JUCHUIUIMH (MOIYyJeil),
MPAKTHK U K U3IaHUSAM SJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM U AJIEKTPOHHBIM 00Pa30BaTEIbHBIM
pecypcam, yKa3aHHbIM B pa0o4YuX IporpaMmax;

— ¢ukcanuioo Xoma 00pa30BATENBLHOTO TPOIECCA, PE3YIBTATOB MPOMEKYTOTHON
aTTecTalliu U pe3yJbTaToB OCBOEHUSI OCHOBHOI 00pa30BaTeNbHOM MPOrpaMMBbl;

— (¢hopMupoBaHHE AIEKTPOHHOTO MOPTHOINO OOydYarIerocs, B TOM YHCIE
coxpaHeHue paboT 00ydaromerocs, pereH3uil U OIeHOK 3a ATH PabOThl CO CTOPOHBI JIFOOBIX
Y4aCTHUKOB 00pa30BaTeNbHOTO MPoliecca;

— B3aMMO/ICHICTBHE MEX/Iy yUaCTHUKAMHU 00pa30BaTeIbHOTO MPOIECCa, B TOM YHCIIe
CUHXpOHHO€ U (WJIM) AaCHUHXpPOHHOE B3auMoOJEWCTBUE TmocpeacTBoM cetn «MHTepHEeT»
(97IEKTPOHHOM MOYTHI  T.JI.).

Kaxnprit  oOyvaromuiics B TEUEHHWE BCEro TMepuoma oOydeHusi oOecredeH
WHAWBUAYATbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K OJJIEKTPOHHBIM pecypcaM OuOIMOTEKU
VYHuBepcurera, coiepkalieil u3gaHus yueOHou, yueOHO-METOIMYECKOW U MHOM JIUTEpaTyphl 110
M3y4aeMou AUCLUTIINHE.

17


http://www.rusneb.ru/
http://www.prlib.ru/
http://www.rsl.ru/ru/s97/s339/
http://www.nlr.ru/poisk/
http://lib.pushkinskijdom.ru/
https://eusp.org/library/electronic-resources
https://eusp.org/library/electronic-resources
https://dlib.eastview.com/browse
http://elibrary.ru/
http://www.uisrussia.msu.ru/
http://znanium.com/
http://biblioclub.ru/

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS JIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

B xone peanuszamyu 00pa3oBaTeNbHOIO MPOIEcca UCHONB3YIOTCS CleHUaIn3UPOBAHHBIE
MHOTO(YHKLIHMOHAJIbHbIE ayqUTOPUU [JIsl MPOBEIACHHS 3aHATUN JIEKIMOHHOIO THUIMA, 3aHATUI
CEMHHAPCKOTO THIA, TPYNIOBBIX M WHIWBUAYAIBHBIX KOHCYJIBTAIMi, TEKYIIEro KOHTPOJIS U
MPOMEXKYTOYHONH  aTTeCTallid, YKOMILJICKTOBAHHbIE CHEIHAJIM3UPOBAHHON MeOelnblo U
TEXHUYECKHMHU CPEIICTBAMU OOyUEHHUs, CIYKAIUMH JJIsl IPECTaBIeHUs yueOHol nH(popMauu
OO0JBIION ayTUTOpPHUH.

[IpoBeneHne 3aHATUN JIEKIMOHHOTO THIIA OOECIEYMBACTCS JAEMOHCTPALMOHHBIM
000py/IOBaHHEM.

[Tomemenuss Uisi caMOCTOSATENbHOM pabOThl OCHAILEHbl KOMIIBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTH «MHTepHeT» U o0ecreueHueM JOCTyna B JIEKTPOHHYIO
UH(HOPMAITMOHHO-00pa30BaTEeIbHYI0 CPEy OpTaHU3aIiH.

JAas  JMi ¢ OrpaHHYeHHbIMH BO3MOXKHOCTSIMH  30pPOBbSi W HHBAJHJ0B
NPEIOCTABIACTCS BO3MOXHOCTh TNPHUCYTCTBHS B ayAMTOPHH BMECTE€ C HHUMH AaCCHUCTEHTA
(momomHuka). s cnaGoBUIALIIMX MPEAOCTaBISETCS BO3MOXKHOCTh YBEJIMUYEHHUS TEKCTa Ha
skpane (I1K). [Inst camocTosTenbHOM paboThl JIUI] ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI
B TIOMEIICHUH JJI CAMOCTOSITENIbHOM paboThl opranuzoBaHo ofHo MecTo (IIK) ¢ BoamoxkHOCTIMU
OECKOHTAaKTHOTO BBOJAa HMH(MOPMAIMKA M YNPABICHHUS KOMIBIOTEPOM (CHEIHMATH3HPOBAHHOE
JUIIEH3WOHHOE TporpamMmHoe obOecriedeHue — Camera Mouse, BeO kamepa). buGmmoreka
YHHBEPCHUTETA MPEJOCTABISIET YIAICHHBIA 10CTYH K Db ¢ BOBMOXHOCTAMH 1151 CIaO0BUASAIINX
yBenuueHus Tekcra Ha skpane [IK. Jluma ¢ orpaHM4eHHBIME BO3MOXKHOCTSIMHU 3710POBbSI MOTYT
pd HEOOXOIMMOCTH BOCIIOJIB30BaThCs MMEIOIIMMCS B YHHUBEPCUTETE KPECIOM-KOJSICKOH. B
y4eOHOM KOpIyce uMeeTcs afantupoBaHHbli nudT. Ha mnepBom »sTaxke oOopynoBaH
CHeNMaIN3UPOBAHHBINA TyajeT. Y BXOJa B 3/aHHE YHUBEPCUTETA Ui MHBAJHIIOB 00OpYIOBaHA
crienuanbHas KHOIKa, BXOJHAs cpesia obecrneyeHa NHPOPMAIIMOHHOM JOCKOM 0 pexume padoThbl
YHHMBEPCHUTETA, BBINOJIHEHHOHN penbe(hHO-TOUEUHBIM TaKTUIIbHBIM HIpudTOM (a30yKa bpaiins).

18



