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AHHOTAIIMA PABOYEH TPOTPAMMBbI JTUCIIUILIVHBI
«CucreMbl HCKYCCTBEHHOI0 MHTEJIJIEKTA)

HucuuiuinHa «CHCTeMbl MCKYCCTBEHHOI0 HMHTEJLIEKTa» sBIseTcs (pakyabTaTUBHOMN
JUCHUIUIMHON vacTH oOpaszoBaTenbHOM mnporpammbl «CoBpeMeHHas NOJUTHYECKas TEOpHUs:
SI3bIK, 3HAHHE, BIACTh, CYObEKTUBHOCTHY 10 HANpaBIeHUIO MOAroToBkH 47.04.01 ®unocodus.

JucuunnuHa «CHCTeMbl HMCKYCCTBEHHOTO HWHTEIJIEKTa» HalpaBlieHA Ha pa3BUTHE Y
MarucTpaHTOB JIOMOJHUTENIBHBIX KOMIETeHUUH B cdepe HHOOpPMAIMOHHBIX TEXHOJIOTHUH,
3HAKOMHUT MAarucTpaHTOB C OCHOBHBIMH METOJaMH HCKYCCTBEHHOTO HMHTEJUIEKTa, MO3BOJISIET
Pa3BUTh HABBIKM JEKOMIIO3UIUH, (HOpMATU3aLMK MPOLECCOB U OOBEKTOB JAJIS MCIOJIb30BAHUS
MHTEJJIEKTYaJIbHBIX POTPAMMHBIX PEIICHUH B TPO(heCCHOHAIBHON 1eATeIbHOCTH.

OOmast TPyIOEMKOCTh OCBOEHHS TUCLHMIUIMHBI COCTaBISeT 2 3a4eTHBIX EIUHMULIBL,
72 yaca.
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1. IEJIM 1 3AJJAYU OCBOEHMU A JUCIIUITJIMHbI

Heabto ocBoeHUs: AUCHUILUIMHBI «CHCTEMbI MCKYCCTBEHHOI0 MHTEJJIEKTA) SIBISETCS
dbopMupoBaHWEe Yy MAarucTpaHTOB 0a3bl 3HAHWW aKTyaJbHBIX HAMpPaBICHUNW Pa3BUTH
HCKYCCTBEHHOTO MHTEIUIEKTa B MPOQeCCHOHATHHON ACSITETFHOCTH.

JloCTHKeHHE TVIaBHOM WENM IPEAnonaraeT KOMIUIEKCHYH peau3alMio CISAYIOIIHNX
3agay:

— c(hopmMupoOBaTh Y MAaTHCTPAHTOB MPEICTABICHIE 00 OCHOBHBIX COBPEMEHHBIX METO/IaX
HCKYCCTBEHHOT'O MHTEIJIEKTA;

— c(hopmupoBaTh y MaruCTPaHTOB HABBIKU BBISBIICHUSI €CTECTBEHHOHAYYHOU CYIIIHOCTH
po6JieM, BOSHUKAIOUINX B X0/ MPO(eCcCUOHAIBHOMN NesSTeIbHOCTH B 00JIaCTH MOJAETUPOBAHUS
Y aHAJIN3a CII0KHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM.

2. IVTAHUPYEMBIE PE3VJIBTATbI OCBOEHUA JUCLHUIIJINHBI

B pesyibTare u3ydeHus yaeOHOW TUCITUTUTMHBI 00yYalOMIUICs JOJKCH OBIIAJICTh CIICIY-
UMy kKomneTeHnusmu: yausepcanbHbiMu (YK). [Tnanupyembie pe3yiabTatsl (OpMUPOBAHUS
KOMITETCHITMA W WHIMKATOPBI UX JOCTHKCHHS B PE3yJIbTaTe OCBOCHUS JUCIUTUTHHEI MPEACTAB-
seHsl B Tabmure 1.

Taoauna 1
l'[.namlpyeMble pe3yJII)TaTbl OCBOCHMA JTUCHHUIIIMHbI, COOTHECCHHBbIC C HH}]I/IKaTOpaMI/I a0-
CTUKEHHSI KOMIIeTeHIIM 00yYarImnXxcst

Kon 1 HammeHoBaHue

I/IH)II/lKaTopr JOCTHXKCHHUSA KOMIICTCHIINN

PesyabTarhl 00yuenus (3HaTh,

paboTaeT ¢ MPOTUBOPEUNBOW MH(pOpMaNUEit
13 Pa3HBIX ICTOYHUKOB

N.YK-1.4. PaspabarbiBaeT u
COIEPIKATENFHO apTyMEHTHPYET CTPATETHIO
pemIeHus MpoOJIeMHOM CUTyallud Ha OCHOBE
CUCTEMHOTO M MEXIUCHHUILTHHAPHOTO
MTOJIXO/IOB

. YK-1.5. Ctpout crieHapuu peaau3anuu
CTpaTeruy, OMPENEsis BO3MOXKHBIC PUCKH H
Tpezyiaras MyTH X YCTPaHEeHUS

KOMIIeTeHIIUH YMeTb, BJIaJeTh)

VYK-1 Cnocoben UA.YK-1.1. Amnanuzupyer npoOiieMHY0 | 3HaTh: METOJbl HAYYHOTO MO3HAHMS, B
OCYIIECTBIATh CUTyallUlI0 KaK CHCTEMY, BBIBISIL €€ | OCHOBE KOTOPBIX JISKUT PAaCCMOTPEHHE
KPUTHYCCKUH aHAIN3 COCTAaBJISIIOIHE U CBSA3U MEXIY HUMH 00BbEKTa KaK CHCTEMBI: LEJOCTHOTO
POOJIEMHBIX NA.YK-1.2. Omnpenmenser npoOensl B | gomrmiekca B3aHMOCBSI3AHHBIX
CHUTyaIii Ha OCHOBE MHpOpMALK, HEOOXOAUMOM [UIsl PELUCHHS | jeMeHTOB, METOABI M MOJEIH
CHCTEMHOTO [OJX01a, | HPOOIEMHON CHTyalMH, M HPOCKTHPYET | crparernyecKoro IIaHHPOBAHMUS
BbIpabaThIBaTh IIPOLIECCHI 110 UX YCTPAHEHHUIO 3 (YK-1)

CTpaTeruio AeucTBui NA.YK-1.3. Kputnuecku OLICHUBACT | Yyperp: ¢ MCMONB30BAHHEM METOIOB

Han&KHOCTh  WCTOYHUKOB  HMH(pOpMAIWH,

CUCTEMHOI'0 MOAXO4a aHaJIM3UPOBATH
AJIBTCPHATUBHBIC BAPUAHTBI PCHICHUA

HCCIIEN0BATEeIbCKUX 3aja4,
BBIpa0AaTHIBATh CTPATETUIO NICHCTBUN U
OILICHUBATh 3¢ PEKTUBHOCTD
peanu3ay CTpaTerHIecKuX MIaHOB
Y (YK-1)

Bianets: LIEJIOCTHON CUCTEMOH
HAaBBIKOB METOJIOJIOTHYECKOTO

WCTIOJIB30BaHMs CHUCTEMHOTO IOJX0Aa
TIPH PEIICHUH MPOOIEM, BO3HIKAFOIITUX
MIPYU BBIMOJHCHUN HUCCIICIOBATEIBCKUX
paboT, HaBBIKAMHM OTCTAMBAHUS CBOCH
TOYKM  3PEHUS  TpPH  BBIPAOOTKE
CTPaTerUYECKHUX IUTAHOB BBITOJHCHUS
HCCIIEIOBATENBECKAX padoT

B (VK-1)

B pesynbprare 0CBOCHHUS AUCIUIUTMHBI O0YYAIOLIHIACS JOIDKEH:

3HATD:

IMOJIb30BAHHUEM COBPEMCHHBIX TEXHOJIOTHH.

YMETb:

METOABI pa3pa60TK1/I OPHUT'MHAJIBHBIX AJITOPUTMOB U IIPOTrpaMMHBIX pCIJ_IeHI/Iﬁ C UC-

OPUMEHATh B Tpouecce NpoPecCHOHATBHON AEATEIBHOCTH METOABI U HPUEMBI




Hay4YHOT'0 aHAJIN3a C IPUMEHEHUEM CUCTEM UCKYCCTBEHHOI'O MHTEIUICKTA.

BJIAJIETD:

— HaBBIKAMU JEKOMIO3MILINH, (OPMATIU3AMU MIPOLECCOB U OOBEKTOB JJISl HCIIOJIb30Ba-
HUS UHTEJUIEKTYaJIbHBIX IIPOrPAMMHBIX PEILICHUMN.

3. MECTO JUCIHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

JucuumuinHa «CHCTeMbl MCKYCCTBEHHOI'0 MHTE/LIEKTa» sBiseTcs (DakyabTaTUBHOM
JTMCUUTUIMHONW y4eOHOTO IJIaHa OCHOBHOW MpO()eCCHOHANBHOW 00pa3oBaTebHON MPOTPaMMBI
BBICHIETO 00pa30BaHMsA — IMPOrpaMMbl Maructparypbl «CoBpeMeHHasl MOJUTUYECKast TEOpHs:
SI3BIK, 3HAHUE, BIACTh, CYOBCKTUBHOCTHY 1O HarpaBiieHHut0 moarotoBku 47.04.01 dunocodus.
Kypc unraercs B ueTBepToM cemecTpe, (popMa MpoMeKyTOUHON aTTecTalii — 3ayer.

Jlj1g yCHemHoro oCBO€HUs MaTepuaia JaHHON JUCHMILIMHBI TPEOYIOTCS 3HaHUS, YMEHUS
U HaBBIKH, NTOJyYCHHbIE B XOJI€ U3yUEHUS TUCIUILINH OakalaBpHuaTa/crieualnTeTa

3HaHMS, YMEHHS W HAaBBIKM, IIOJY4YEHHbIE IIpU OCBOCHHU JAHHON JHCUUIUIMHBI,
MIPUMEHSIOTCSI MaruCTPaHTaMM B MPOLIECCE BBIIOIHEHUS! HAyYHO-HUCCIIEA0BATENbCKON PabOThI U
MOJITOTOBKH K 3aIIIUTE U 3aIIUTHI BHITYCKHON KBAJIM(UKAITHOHHON pabOTHI.

4. OBFBEM JUCIHHUIIJINHBI
OO61ast TpPyI0€MKOCTh OCBOCHHUS AUCIMUILTHHBI COCTABIIACT 2 3a4ETHBIX €AMHHUIIBI, 72 yaca.

Tadauna 2
O0beM TMCUMILTHHBI
Tunsl y4eOHbIX 3aHATHI O0beM IUCHUILITHHEI
H CAMOCTOSITeTbHAsI padoTa Bcero Cemectp
1 2 3 4
KonrakTHasi padora o0ydyalommxcsi ¢
52 - - - 52

npenoaasarejgeM B coorsercTBum ¢ YII:
Jlexmmu (JI) 17 - - - 17
Jlaboparopusie 3austus (JI3) 17 - - - 17
[paktrueckue 3anstus (I13) 18 - - - 18
CamocrositesibHas padora (CP) 20 - - - 20

dopma 3auer - - - 3auer
IIpomexyTouHasi aTrecTanust

yac. - - - - -
O0masi  TPyI0eMKOCTh  JAUCHUILIHHBI 72/2 ) ) ) 79/
(uac./3.e.)

5. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHBI

Coneprxanue TUCHUTUIUNHBI COOTHOCUTCS C TUIAHUPYEMBIMU pe3yJIbTaTaMy OOyYEeHHS T10
TUCIUIUTMHE: Yyepe3 3a1a4u, popMupyeMble KOMIIETEHIIUN 1 WX KOMIIOHEHTHI (3HAHUS, YMECHHUSI,
HaBbIKH — nanee 3YB) mo cpeacTBaM MHIUKATOPOB JOCTHXKCHHSI KOMIIETEHITUN B COOTBETCTBHH
¢ Tabmuueit 3.

5.1 Conep:kanue QM CHUTIINHbBI

Tabanuna 3
Conepxxanue 1MCHUNIMHBI

Ne HaumenoBanue Conep:xanue TeMm (pa3/esioB) Koapbl HNupuxaropsl | Koabl 3YB (B
n/n TeM (pa3/eJioB) KOMIIETEHIN | KOMIeTeHUMH | COOTBETCTBUU
(B COOTB. ¢ ¢ Tabmumett 1)

Tabmumeii 1)

1 BBeJcHHE B HCKYC- Maremarnueckuii  nukbe3 10 VK-1 NA.VK-1.1. 3 (VK-1)
CTBEHHBIN  WMHTen- | YIEMEHTaM MaTeMaTu4ecKou NA.VK-1.2. VY (YK-1)
eKT W OCHOBHBIC | CTATUCTHKH, JHMHEHHOH anreOpsl NA.YK-1.3. B (VK-1)
METOIBI Mamme- | 1 MaTeéMaTHYECKOro aHaiau3a. NJ.YK-1.4.




Ne HaumenoBanue Conep:kanue TeMm (pa3eJioB) Koapbl HNupuxaropsl | Koabl 3YB (B
n/n TeM (pa3/eJioB) KOMIIETEHIH | KOMIeTeHUMHA | COOTBETCTBUHU
(B COOTB. ¢ ¢ Tabmumett 1)
Tabmumeii 1)
HOro oOydennst quist | OCHOBHBIE  33/a4M  CHCTeM W VK-1.5.

paboTel ¢ TabOIHU-
HBIMH JaHHBIMA

HCKYCCTBEHHOTO MHTEIJIEKTA.
Kraccudukauus, xnacrepusanusi,
perpeccus. Tumbl MalIMHHOTO
oOydeHns: C yudreneMm, 0e3
YUUTENS, c YaCTHYHBIM
[PUBJICYCHUEM YUUTEIS,
o0y4eHHe ¢ MOKPEIUICHHEM.
Knaccudukaumss Ha npumepe
anropuTMa k-Ommxanmmx
coceneit (KNN)

BeicTpplii  mouck  Onmkadimmx
cocenen. MeTtpuku OLICHKU
KIacCupuKaIuu: MOJTHOTA,
touHocth, F1, ROC, AUC.
Banupanonnass W TecToBas

BBIOOpKA. Kpocc-Banupanus.
Pabotra ¢  kareropuanbHBIMH
MPU3HAKAMH.

Perpeccusa. MeTpuku  OLEHKH
perpeccun: MSE, MAE, R2 -
K03 PUIHEeHT JIETepMUHAITAH.
JIuneitnas perpeccus,
TTOJTMHOMHUAIbHAS PErPECCHSL.
[Tepeobyuenue u perynspuzanys,
rpebHeBass perpeccusi, LASSO,
Elastic Net.

JIuneiinbie MOZEIN IS
knaccupukarun.  [lepuentpos,
JIOTHCTUYECKAst perpeccus,

MTOJTHOCBSI3HBIC HEWPOHHBIC CETH,
CTOXACTUYECKUN I'PaUEHTHBII

CIIyCK u oOparHoe
pacnpocTpaHeHue rpajueHTa.
Perynspuzauus JIMHEUHBIX

Mozenei KilacCu(pUKaIium.
Knacrepmzanms.  k-means, k-

means++, DBSCAN,
arioMepaTUBHAs
Kactepu3anus. MeTpUKH OLIeHKH
KJIaCTEepU3ALIUU.

AJNTOpUTMBI, OCHOBaHHBIE Ha
NPUMEHEHUU pelaromux
nepeBbeB. Kpurepuu

pasnencHus y3na:
UH()OPMALIMOHHBINA BBIUTPBIIII,

Kputepuid JIKUHU.

AHcaM0IM pemarImuX JepeBbeB:
Cly4allHBIl Jiec, TpaJueHTHBIN
OyCTHHT.

MeTton ~ ONOpPHBIX  BEKTOPOB.
IIpsmass wu oOpaTHas 3amadga.

Onpenenenne

OMOPHBIX  BEKTOpPOB. SnepHbIit
TPIOK.

HawuBnbrit OaifeCOBCKUIA

kiaccudukarop. MeToabl OLEHKH
pacnpeneneHus




Ne HaumenoBanue Conep:kanue TeMm (pa3eJioB) Koapbl HNupuxaropsl | Koabl 3YB (B
n/n TeM (pa3/eJioB) KOMIIETEHIH | KOMIeTeHUMHA | COOTBETCTBUHU

(B COOTB. ¢ ¢ Tabmumett 1)
Tabmumeii 1)

npusHakoB. EM-anroputM  Ha
IIPUMEPE CMECH T'ayCCHAH.
Mertobt 0e3rpaeHTHOI
ONTUMHU3ALUU: CIy4YaiHbIl
nouck, hill climb,

OTIKHT, TCHETUYECKUI aJITOPUTM

2 Cucremsl Heiiponnsle cetn.  ®dyHxuun VK-1 NA.VK-1.1. 3 (YK-1)
TITyOOKOTO OmMMOKM HEHPOHHBIX ceTel U NA.VK-1.2. Y (VK-1)
00y4eHus 00y4eHHE ¢ TOMOIIBI0 0OPATHOTO HNI.YK-1.3. B (VK-1)

pacrpocTpaHeHus rpajvieHTa. UA.YK-1.4.
ITousTre 63TYa M SMOXH. WNJ.YK-1.5.

PaGora ¢ wu300paxkeHUsIMH C
[IOMOLIbI0  HEHPOHHBIX  CETEM.
CBeprouHbIE HEHPOHHBIE CETH.
Omnepanun cBepTOK, max-pooling.
[Momynspasle APXHUTEKTYpHI
CBEPTOYHBIX HEHPOHHBIX CeTell:
AlexNet, VGG, Inception
(GoogLeNet), ResNet.
TpancdepHoe oOyueHue.
O6paborka TekcToB. Pabora ¢
€CTECTBEHHBIM S3BIKOM c
MOMOIIBI0  HEHPOHHBIX  CETEH.
BekTopHble mpeacTaBiIeHUS IS
tekcra: word2vec,  skipgram,
CBOW, fasttext. PekyppeHTHBIE
Heiiponnsie cetn, LSTM, GRU.
Tpaucdopmepsl, BERT, GPT

3 OO0yuenne ¢ Honstus areHra, cpesl, YK-1 NA.YK-1.1. 3 (VK-1)
TOAKPETUICHUEM COCTOSIHUS, ISHCTBUI M Harpajbl. WUJ.YK-1.2. vV (VK-1)
OYHKIUSA TCHHOCTH COCTOSIHUS NI.YK-1.3. B (VK-1)
(Value function) wu QyHKIUSA NA.VK-1.4.
kauectBa gedictBusa (Qfuntion). NIA.YK-1.5.
OnTtumu3anust ~ CTpaTermu ¢
TIOMOIIBIO MaKCHUMH3aIN
(GYHKIMH [IEHHOCTH M KadyecTBa.
Q-o0yueHue.

I'my6oxoe oOydenne c
MOJIKPEIICHUEM. Deep Q-
Networks, Actor-critic.

Jst YPOBHA JKCIIEPTHBII:
REINFORCE, A2C, PPO, DDPG.

5.2 CTpykTypa AMCUUIJIMHBI

Tabauuna 4
CTpyKTYypa IHCHUNJINHBI
O0beM AMCHMILINHBL, Yac.
®opma
KonrakTHas pa6ora
TeKyIero
00y4Jaromuxcs ¢
Ne KOHTPOJIA
HaumeHnoBaHue Tem (pa3aesioB) npenojaasareJsieM 1o %
n/n Bcero . | CP ycneBaeMocTH™,
THIAM Y4eOHBIX 3aHATHH o
MPOMEKYTOTHOMH
B cooTBeTcTBMH ¢ YII aTTecTaIMN
J | 13 [ m3
Ounasn gpopma odyuenusn
1. | BBenenne B MCKyccTBeHHBIA mH- | 39 | 10 l 9 J10] 10 | 113




O0beM IMCHUILIHHBI, Yac.
®opma
KonrakTHas pa6ora
TeKyIIero
00y4arouxcs ¢
Ne KOHTPOJIA
HaumeHnoBaHue Tem (pa3aesioB) npenojaasareJsieM 1o "
n/n Bcero . CP ycrneBaemMocTu®,
THIAM Y4eOHBIX 3aHATHH o
MPOMEKYTOTHOMH
B cooTBeTcTBMM ¢ YII aTTecTALHN
J | 13 | m3
Ounasn gpopma odyuenusn
TEJUICKT ¥ OCHOBHBIE METOJBI
MaImMHHOTO OOy4YeHHWs Uia pa-
0OTBI C TAOJMYHBIMU TAHHBIMU
2. Cucrembl m1y00KOro o0ydeHust 21 5 6 4 6 13
3. OO0ydeHne ¢ OAKPETICHUEM 12 2 2 4 4 113
IIpoMeskyTOYHAS aTTeCTALMA - - - - 3auer
Bcero: 72/2 17 17 | 18 20 -

*Ipumeuanue: popmel mexyuje2o KOHMpOs ycnesaemocmu: npakmudeckoe 3adanue (I113).

6. YAEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSTEJABHON PABOTHI
OBYYAIOIIUXCH ITO JUCHUITJINHE

6.1 O0uIMe mMoI0KeHU A

3HaHus " HaBbIKH, IIOJTYYCHHBIC B PpPE3YJILTATC JIGKLII/Iﬁ U TPAKTHYCCKUX SaHSITI/IfI,
3aKpEIUISIOTCS U Pa3BUBAIOTCS B Pe3yJIbTaTe MOBTOPEHHUSI MaTepHalia, YCBOEHHOTO B ay TUTOPHH,
IIyTEM YTEHMsI TEKCTOB M UCCJIEN0BATEIbCKON JIUTEPATYpPhl (U3 CIMCKOB OCHOBHOM U JIOTIOJHM-
TEJBHOM JINTEPATYPHI) U UX aHATIHU3A.

CaMocTosiTenbHasi padoTa SBISETCS BaXKHEUIIEH YacThIO MPOLecca BBICIIETO 00pa3oBa-
Hus. Ee cnenyeT 0co3HaHHO OpraHU30BaTh, BBIJEIUB JIJIsl 3TOT0 HEOOXOAMMOE BPEMs U COOTBET-
CTBEHHBIM 00pa3oM OpraHu30BaB padouee MPOCTPAHCTBO. BakHEHIINM 3IIEMEHTOM CaMOCTOSI-
TEJBbHON pabOoThI ABISETCS MPOpPabOTKa MaTEPUATIOB MPOIICAIINX 3aHITUN (aHAIU3 KOHCIIEKTOB,
YTCHHE PEKOMEHIOBAaHHOMW JINTEPATYPhl) U MOATOTOBKA K CIICIYIOIIMM JCKIUSM/TIPAKTHICCKIM
3aHaTUAM. JluTepaTypy, peKOMEHIOBaHHYIO B MpOrpamMme Kypca, CleAyeT, MO BO3MOKHOCTH,
YUTAaTh B TEYCHHE BCETO CEMECTpa, KOHIICHTPUPYSACh Ha OOYCIOBICHHBIX MPOTPaMMOI Kypca
TeMax.

CyIecTBeHHYIO 4aCTh CAMOCTOSITENIbHON pabOThl MarucTpaHTa MpeCcTaBiseT CaMOCTOs -
TENbHOE M3yYeHUE Y4eOHO-METOJIMYECKUX H3JaHUM, JEKIMOHHBIX KOHCIIEKTOB, HHTEPHET-
PECYpPCOB U 1Ip. HOI[I‘OTOBKa K ONPaKTUYCCKUMHU 3aHATUAM, OIIPOCAaM, BBIIIOJIHCHUC IMMCbMCHHBIX
paboT TaKxke sBiAETCA BaxKHOU (hopmoit paboTel Mmaructpanta. CaMmocTosiTebHas paboTa MOXKET
BCCTUCH KaK MHAWBUAYAJIbHO, TaK U IIPU COI[eﬁCTBHH npernoaaBaTeiis.

6.2 Pexomenaanum no pacnpeeieHHI0 y4eOHOT0 BpeMEHHU 10 BHAAM CaMOCTOSITEJIbHOM
padoThl M pa3ieam TUCHHIIMHBI

Tema 1. BBeieHUe B HCKYCCTBEHHbI MHTEJIEKT U OCHOBHbIE METOAbl MAIIMHHOTO
00y4eHus it paGoThI ¢ TAOJUYHBIMU JAHHBIMH.

1.1. U3ydyenue BOMpPOCOB, MPEICTABICHHBIX B CHUCKE TEM JICKIIHOHHBIX 3aHSATHIL.
[lToBTOpeHrHe W3y4EeHHOr0 Ha MPEABIAYIIMX 3aHATHSIX Marepuana TMpu MOJATOTOBKE K
MOCJIEYIOIIUM 3aHATUSAM — 5 YacoB.

1.2. TlomroroBka K 3aHATHSAM 10 TPEUIOKEHHBIM I OOCYXKICHHUS BOIPOCAM,
CaMOCTOSTEJIbHOE U3yYEHHE PEKOMEHI0BAHHOM JIuTeparypsl — S yacoB. Mtoro: 10 yacos.

Tema 2. CucreMbl IIIy0OKOI0 00yYeHHUsI.

2.1. HM3yyeHue BOMPOCOB, NPEJCTABICHHBIX B CIHCKE TEM JICKIIMOHHBIX 3aHSATUM.
[ToBTOpEHNE N3YYEHHOTO Ha MPEABLAYIINX JEKIIMOHHBIX 3aHATHIX MaTepuaia Mpu NOArOTOBKE K
MOCJIENYIOINM 3aHATUAM — 3 Yaca.



2.2. TlomroroBka K 3aHSATHSM M0 TMPEIJIOKEHHBIM Ui OOCYXACHHUS BOMPOCaM,
CaMOCTOATEIIbHOE HM3y4YeHUE PEKOMEHJOBAaHHOW JIMTEPATyphl, IOBTOPEHUE MaTepuasia
JIEKIIMOHHBIX 3aHATHH — 3 yaca. Toro: 6 4acos.

Tema 3. O0yueHne ¢ noaKpeneHueM

3.1. IloBTOpEeHNE NPOWIEHHOTO Ha JICKIMOHHBIX 3aHATHAX Marepuasa, CaMOCTOSTEIbHAsS
paboTa ¢ peKOMeHI0BaHHOMU JIUTepaTypoil — 2 vaca.

3.2. TloaroroBka K 3aHATHSIM 1O TNPEUIOKEHHBIM JJIsi OOCYXJIEHHUs BOIpOCaM,
CaMOCTOSITENIbHBIN ITOUCK JINTEPATypHbIX UCTOYHUKOB — 2 yaca. MToro: 4 yaca.

6.3 IlepeueHb OCHOBHBIX BOINPOCOB MO H3y4YaeMbIM TeMaM /IJIsi CAMOCTOSITE/IbLHOI PadoThI
00y4aromuxXcs N0 JMCUMIIHHE

1. Pasnbie Gopmbl yuacTus B MeXAyHAPOIHONW KOH(PEPEHIIUN KaK CIAyIIaTellb U Kak
JTokJaquuK. KakoBbl MX BakHeWIe acnekTbl? KakoBo 3HAYEHUsI TAKOTO YYACTHS JIJII MOJIOBIX
y4YEHBIX?

2. Mertoapl ananu3a HHGOPMAITMOHHOTO, BU3yaJIbHOTO, CJIOBECHOTO H JIp. MaTepra-
Ja B 00JIaCTH TyMaHUTAPHBIX HAYK.

3. [TpuHIUTIBI MOCTAHOBKH 3a71a4 HAYYHO-UCCIIEOBATEILCKUX MPOEKTOB B 00JIaCTH
T'YMaHUTAPHBIX ITPOEKTOB.

4, OreHKa aKTyaTbHOCTH PA3IUYHBIX TTPOOIEM TYMaHUTAPHOTO 3HAHMUS.

6.4. IlepedyeHnb JIUTEPATYPBI VI CAMOCTOATEIBLHOH Pad0THI

1. I'openos, C.B. OcHOBBI Hay4HbBIX HcCieOBaHUM : yueOHoe mocobue / C.B.
T'openog, B.II. T'openos, E.A. I'puropses ; nox pea. B.IL. Topenoga. - 2-e u3z., crep. - Mockaa ;
bepnun : Aupexr-Menua, 2016. - 534 c. : ui., Tabmn. - bubnauorp. B kH. - ISBN 978-5-4475-8350-

7 ; To ke [OmekrponHwii pecypc]. - URL:  http:/biblioclub.ru/index.php?
page=book&id=443846
2. Beperexuna, C. B. Moaenn, MeTonpl, aJlrOpUTMBI U IIPOTPaAMMHBIE PELICHUS

BBIYMCITUTENLHBIX MAIllMH, KOMIUIEKCOB U cucTeM : yueOnuk : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. Muauakansasd. — U3a. 2-e, gon. — Mocksa ; bepnun : [upexr-Meaua, 2021. —
307 c¢. : wuin, cxem., Tabm. — Pexum goctyma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=602526 . — bubauorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TekcT : 2IEKTPOHHBII.

3. Illeep, A. Uaayctpust 4.0 : OT TpOpBHIBHOW OM3HEC-MOACIN K aBTOMATH3AIH
ousHec-mporieccoB : yueOHuk / A. leep ; mox Hayu. pea. JI. Credanosckoro ; mep. ¢ anni. Jl.
Credanorckoro, O. A. Bunnuenko ; Poccuiickas axkajgemMusi HApOIHOTO XO3SHCTBA H

rocynapcTBeHHOH cimyxObI ipu [Ipesunente Poccuiickoit deneparu. — Mocksa : Jlerno, 2020. —
272 c. : cxeM., Ta0n., wi. — (AkameMuueckuii yueOHUK). — PexxuM goctyma: mo MOAMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=612569 . — bubnuorp. B ka. — ISBN 978-
5-85006-194-4. — Tekcr : 3MeKTPOHHBIN

6.5 IlepeyeHpb y4eOHO-MeTOAMYECKOT0 00ecredeHHs 1JIs CAMOCTOATEIbHON padoThI

Jliis obecriedeHrs: CaMOCTOSTENIbHOM pabOThl MAarMCTPAHTOB MO JUCHHUILINHE « CHCTEMBI
HCKYCCTBEHHOTO MHTEJUICKTa» pa3paboTaHO yUeOHO-METOIUIECKOE 00ECIIEUCHUE B COCTABE:

1. KoHTponbHbIe 3aMaHust AJs MOATOTOBKU K MPOIEAYypaM TEKYIEro KOHTpoms (II.
7.2 PabGoueit mporpaMmsl).

2. TumoBble 3amaHus JUIsi TOATOTOBKA K TPOMEXYTOYHOW arrecranuu (m. 7.4
PaGoueit nmporpammst).

3. PexoMeHnyeMbie OCHOBHAS, JIOMOTHUTENbHAS JUTEeparypa, HTepHET-pecypchl U
crpaBouHble cucTeMsl (1. 8, 9 Paboueii mporpaMmel).

10


https://biblioclub.ru/index.php?page=book&id=612569
https://biblioclub.ru/index.php?page=book&id=602526
http://biblioclub.ru/index.php?page=book&id=443846
http://biblioclub.ru/index.php?page=book&id=443846

4. Pabouast mporpaMma TUCHMIUIMHBI pa3MelleHa B JIEKTPOHHON MH(POPMAIMOHHO-
00pa3oBaTelIbHON Ccpeae YHHBEpPCHUTETa Ha O3JIEKTPOHHOM Yyd4eOHO-METOAMYECKOM pecypce
AHOOBO «EYCII6» — o6pa3oBarensHoM noprane LMS Sakai — Sakai@EU.

7. ®OHJ] OHIEHOYHBIX CPEJICTB 111 IPOBEJEHUS TEKYIIEW U
MPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIUXCS MO JUCIHUIIINHE

7.1 Iloka3arejin, KPpUTEPUH U OLlCHUBAHHUE KOMIIETEHUMH ¥ MHIAMKATOPOB MX J0CTUKEHHSI
B IIpolecce TeKyleH arrecTaluu

Nudopmarius o copepkaHuy U MPOLEAYPEe TEKYIIET0 KOHTPOJIS yCIIeBAeMOCTH, METOTH -
Ke OIEHWBAaHMsI 3HAHWUN, YMEHUN M HaBBIKOB OOYYaIOMIETOCs B XOJI€ TEKYIIETO KOHTPOJIS JTOBO-
JSTCSl HAyYHO-TIEJarOTHYeCKUMU PaObOTHUKAMH YHUBEPCHUTETA JI0 CBEJEHUSI 00ydaroIerocs Ha
IIEPBOM 3aHATHHU I10 )IaHHOﬁ JUCIHUITIINHE.

Texyuuidi KOHTPOJIb MPEyCMaTPUBAET MOATOTOBKY MaruCTPaHTOB K KaXKJIOMY 3aHSTHIO,
BBIITOJTHCHUE MMPAKTUYCCKUX SaHaHHﬁ, a TaKXXC aKTHMBHOC CIIyIIaHHUC Ha JICKIUAX. MaFI/ICTpaHT
JOJKEH MPUCYTCTBOBATh Ha 3aHATHUSIX, OTBEYATh HAa MOCTABJICHHBIE BOMPOCHI, MOKa3bIBasi, UTO
MpoYUTaNl pa3dupaeMylo JIUTEeparypy, MPEACTaBIATh COAEPIKATEIbHBIE PEIUIMKH MO0 TeMaM 00-
CYKICHUSI.

Texkymuii KOHTpOJb MPOBOAUTCA B (OpPME OLICHMBAHUS BBIMOJHEHUS MarucTPaHTOM
MPaKTUYECKUX 3aJaHUM, JEMOHCTPHUPYIOLUIUX CTENEHb 3HAKOMCTBA MAaruCTPaHTOB C
JIOTIOJIHUTEILHOM JIUTEPATypOil.

Tabdauna 5
IMoka3zarenn, KpUTEpPUH U OLlEHUBAHNE KOMIIETEHINH M HHINKATOPOB MX
JOCTUKCHUSA B npouecce TeKyHleﬁ arTrecralumn

HauMeHOBaHUE TeMbI Kon HNuaukaropbl Koabi 3YB (B co- DopMBI TEKY- PesyabTartsl
(pa3nena) KoMIe- KOMIIeTEeHI i oTB. ¢ Tadu. 1) LIEro KOHTPO- TEeKyIero
TEHUMH ast KOHTPOJIst
Beenenue B YK-1 N VK-1.1. 3 (YK-1) [IpaxTryeckoe 3a4TeHO/
HCKYCCTBEHHBIN NA.YK-1.2. Y (YK-1) 3ananue 1 HE 3a4TeHO
WHTEJJIEKT U OCHOBHBIE NA.YK-1.3. B (YK-1)
METOALI  MAIIMHHOTO NJ.YK-1.4.
00y4yeHuss msi paboOThI NI.YK-1.5.
c TaOJIMIHBIMU
JTAHHBIMH
CHCTeMBI TITy0OKOTO YK-1 NA.YK-1.1. 3 (YK-1) IIpakTuueckoe 3a4TeHO/
oOyueHus NA.VK-1.2. VY (YK-1) 3aaHue 2 HE 3a4TEHO
NA.YK-1.3. B (VK-1)
NA.YK-1.4.
NI YK-1.5.
OO0yuenue ¢ VK-1 NA.VK-1.1. 3 (YK-1) [IpaxTnueckoe 3a4TeHO/
MOJKPEIUICHUEM NA.VK-1.2. VY (YK-1) 3agaHue 3 HE 3a4TEHO
NA.YK-1.3. B (VK-1)
NA.YK-1.4.
NIA.YK-1.5.
Tabauna 6

Kpurtepuu oueHnBanus

®opMBbI TEKyLIEro
KOHTPOJIA
ycneBaeMocTH

Kpurepun onennBanus

HpaKTI/I‘ICCKOC 3aJaHuc

MAarucTpaHT BBINOJHAET 33JlaHHEe YaCTHYHO WIN C CYLICCTBEHHBIMH HENOYETaMH
(HEKOppeKTHO cPOPMYITHPOBAH HCCIENIOBATENBCKUI BOIIPOC,
OCHOBHBIE areHTHI, HEKOPPEKTHO BBHIOPAHBI METONBI HCCIIEIOBAaHMS, TPEOOBaHUS K
COZIEPKaHUIO, CTPYKTYpE, JOTHUKE, apryMEHTaI1, OPOPMIICHHIO HE BBITIOIHEHBI) —

HE 3a4TEHO,

HE ONPEACICHBI

TMOJTHOC M MPAaBUJIBHOC BBIMOJHCHUC 3aaHusA B COOTBETCTBUMU C Tpe6OBaHI/IHMI/I K
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®opMBbI TEKYLIETO Kpurtepun oueHnBanust
KOHTPOJIs
ycreBaeMoCTH

COZEPKAHUIO, CTPYKType, JIOTHKE, apryMEHTAaluH, O(GOPMIICHHIO C BO3MOXKHBIM
HEOOJIBPIIMM  KOJIMYECTBOM IOTPEIIHOCTEH (HampuMep, IUIOXO BbIJIep)KaHHAs
CTPYKTYpa TEKCTa, HEJIOCTaTOYHAsl apTyMEHTAIHS OT/ICJIbHBIX TE3UCOB) — 3aUTCHO

7.2. KoHTpOJIbHBIE 32/IaHUS /ISl TeKYLIell aTTecTauuu

IIpuMepHbIH MaTepuaJl NPAKTHYECKHUX 3aJaHU:

1. Metonbl paboTsl ¢ Tabnunamu B Python. Arperanus u Busyanuzanus qaHabix. [Ipose-
JIEHHUE NIEPBUYHOIO aHAJIN3A JTAaHHBIX.

Henu: nzydyenue MeTo0B paboThl ¢ JaHHbIMH B Python u npoBeneHue nepBUYHOTO aHa-
7132 JIaHHBIX.

3amanue: 3arpy3ute aaracet B pandas maradpeiriM. BeiBeuTe oCHOBHBIE MapaMeTphl J1a-
taceta. OmnpenenuTte, CKOJIBKO B JaTaceTe CIydaeB OTCYTCTBUS Ipu3HakoB. Ompenenure,
CKOJIBKO NMPU3HAKOB SIBJISIFOTCS] KaTeropuaibHbIMU. Busyanusupyiite pacnpenenenyue Npu3HakoB
10 KJ1accaM. Buzyanusupyiite 3aBUCUMOCTb MEX]Ty IPU3HAKAMH.

2. Vcnonb3oBaHue U cpaBHEHHUE anropuTMoB kKiaccuduxamuu: kNN, pemaromue aepe-
Bbesl M UX aHCAMOJIH, JIOTUCTHYECKAs! perpeccusl.

Lenu: npuMeHeHNe 1 OLIEHKa aJlTOPUTMOB KJIaCCU(PHUKAIUU.

3ananue: Pa3genure natacer Ha OOydYarolMil M BadMJAIIMOHHBIN C COXpaHEHUEM MPO-
nopuuii kiaaccoB. Knaccubunupyiite TOUku U3 gaTaceTa ¢ MoMoIsio anroput™MoB KNN, ioru-
ctuueckorr perpeccu, CART, ciyuaiinoro neca, CatBoost. [logGepute sydmime mnapaMeTpsl
QJITOPUTMOB C ITOMOIIBIO BATUAALIMOHHON BEIOOPKHU. CpaBHUTE BpeMsi pabOThI aJITOPUTMOB U 3a-
BHUCUMOCTbH OT Npe1o0pabOTKH JaHHBIX.

3. Wcnonb3oBaHue U OlLIEHKA adropuTMOB perpeccuu. [logdop onTuMaabHBIX MapaMer-
POB perpeccum.

Lenu: u3yueHue anropuTMOB PETPECCUH.

3ananue: IlpuMeHnuTe MeTon NMHEWHON perpeccuM Ui pELIeHUs 3aJaud Ha JaTacerTe.
JloGaBbTe B AaTaceT MOJIMHOMHUANIbHbBIE MTpU3HaKku. /[o0aBisiiTe mpU3HaKy MMOKa HE YBUAUTE I1€-
peoOydeHne Ha BanuaanuoHHoM jaaracere. [Ipumenute rpedneByio perpeccuto u LASSO, yto-
Obl U30aBUTHCS OT IEPEOOYUECHHUS.

4. OnTUMM3alMOHHbIE 33/1a4l U UX pemieHus. [logbop rumnepnapameTpoB airopurma c
MTOMOIIBI0 METOJIOB ONTUMH3ALUU

Lenu: u3yueHue anropuTMOB PELLIEHUS] ONITUMHU3ALMOHHBIX 3a/1a4.

3amanue:

1. Ontumusupyite JIMHY MapuipyTa B 3aJade KOMHUBOSDKEpA C IMOMOIIBIO aJTOPUTMOB
hill climb, oTxura u reneTudeckoro anroputma. BeiequTe noayduBIIMKACS TyTh U €r0 AJIUHY.

2. OnTuMu3upyilTe TUINEpIapaMeTpbl alropuTMa MAIIMHHOTO 0OydeHus (Ha BBIOOp) ¢
MOMOIUIBIO CIIy4allHOTO IOHMCKa, MOMCKa Mo pemieTke, aaroputMa hill climb, reneruueckoro
aJIropuTMa.

5. Knaccudukanus nzobpaxenuit u Tpancpeproe ooydeHue.

Lenu: n3yyeHne METOA0B IITyOOKOro 00y4deHus st paboThl C H300paKEHUSIMH.

3amganue: 3arpy3uTe JaTaceT M CO3/IalTe UTepaTop JUIs MOJACIU TIIyOOKOTrO OO0ydYeHHS.
3arpysure npenodydeHHyto Ha ImageNet cBeprounyro ceTh (AlexNet, VGG unm ResNet) u
nobaBbTe K backbone nonHocBsA3HBIN ci0il 17151 00yueHus. OOyunTe HEHPOHHYIO CEeTh Ha, BU3ya-
AU3UpoBaB rpaduk QyHKIMM MOTEph HA OOydvaromleil ¥ BaduIalMOHHON BhIOOpKe. Peanusyiite
MOJ1yJIb IPUMEHEHUS HEHPOHHOM CeTH K JaHHBIM, MPOBEPbhTE KauecTBO OOy4EHHUS Ha TECTOBOU
BBIOODKE.

6. PaboTa ¢ TekcTaMM U UX BEKTOPHBIMU NPEICTABICHUSAMU.

Lenu: nsyuenne Mozeneil BEKTOPHOTO MPECTABICHUS TEKCTOB.
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3ananue: CkavaiiTe mnpenoOydeHHble BekTopa s cioBaps. C momolipio J1r000ro
knaccudukaropa mammaHoro odyuenust (kNN, SVM, CatBoost) kinaccudunupyiite TeKCThI U3
JaTaceTa o cyMMe BeKTopoB cioB. Kiaccuduuupyiite TekcTsl ¢ nomorbio LSTM cetn.

7. llpumenenue Q-Networks 17151 peteHus MPOCThIX OKPYKEHHI.

Lenu: nzydyenue npuMeHeHus: 00y4eHMs ¢ MOJKPEIICHUEM I pellieHUH 3a/1a4 KOHTPO-
TS

3anaHue:
LunarLander.

OOyuuTe MPOCTYIO TONHOCBS3HYIO Q-CeTh JUISI pELICHUS OKpY>KEHHS

7.3 Iloka3are/iu, KpUTEPHH M OLlCHNBAHME KOMIIETEHUMA M HHIAMKATOPOB MX JOCTHKEHU S
B Mpouecce NPOMeKYTOUYHOM aTTecTalumn

®dopmMa NpPoOMeKYTOYHOH aTTeCTAUMH — 3a4eT, BBICTABIIEMbII HA OCHOBE YCTHOIO
OTBETa HA BOIIPOCHI.

[lepen 3aueToM MpPOBOAWTCA KOHCYJBTALMsl, Ha KOTOPOW IPENOJABaTellb OTBEYAECT Ha
BOIIPOCHI MaruCTPaHTOB.

B pesynbrare mpoMeKyTOYHOTO KOHTPOJISA 3HAHUM CTYIEHTHI NOJMyYArOT arTeCTAIUIO 10
JUCLUTIIINHE.

Tabamna 7
l'[o;ca:saTeJm, KPUTECPHUHA X OLICHUBAHUE KOMHeTeHHHﬁ H UHIAUKATOPOB UX TOCTHKCHHUA
B Ipouecce NPOMeKYTOYHOM aTTeCTAlUMN

®opma
NPOMEKYTOYHOM
aTTeCTAlMH/BU

Konnt Hnpukarop | Koasr 3YB Kpurepun onennBanus Onenka
KOMIIeTe BI (B cootBer-

HIMIi KOMIIeTeHIH | ctBuu ¢ Tab-

NPOMEKYTOYHOM
aTTecTalun

i (6 cooms.
¢ Tabnuyeti

1)

et 1)

3auer /

YCTHBEIM OTBET Ha

BOIIPOCHI

VK-1

UJLYK-1.1.
WJ.VK-1.2.
WJI.VK-1.3.

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

MarucTpaHt aeT OTBETHl Ha
BOIIPOCHI Ouera, TUIs
KOTOPBIX XapaKTepHO:

3auTeHO

NA.VK-14. . DIyOOKOE  YCBOCHHE
NI.YK-1.5. MPOrpaMMHOTO MaTepuaa,

. U3JIOXKEHUE €ro uc-
YepIbIBalolILe, HoCneno-
BaTeJIbHO, YETKO,

. yMeHHe JeTaTh
000CHOBaHHBIE BBIBOJIBL,
co0irofieHre HOpM YCTHOM M
MUCBMEHHOW  JIUTEpaTypHOU
peuu.

Marucrpanr  npencrasisier | He 3auteHo
OTBET Ha Bompoc Owiera,
CBUJIETEIbCTBYOIIUN 0
HEKOMIIETEHTHOCTH
MarucTpaHTa,
CIIEAYIOMINX
OTBeTa!

. HE3HaHUE 3HAYNTEIb-
HOW dYacTH IIPOrpaMMHOIO
Mmarepuana,

. HaJIU4He CYyIeCTBEH-
HBIX OLIMOOK B ONpENeNCHU-
X, HOpMYITHPOBKAX, TOHUMA-
HUHM TEOPETUYECKUX ITOJIOKeE-
HUH;

. GeccrcTeMHOCTh TIPU
OTBETE HA  IIOCTABJICHHBIN
BOIIPOC,

pu
napameTpax
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Dopma Koab1 Hupukarop | Koapr 3¥YB Kpurepuu oueHuBanus Onenka

NMPOMEKYTOYHON | KOMIeTe bl (B cootBer-

aTTecTAlMU/BUI HIUHA KOMIIETEeHIM | cTBHU ¢ Tao-

NMPOMEKYTOYHOM i (8 cooms. ymeit 1)

aTTecTalluu ¢ Tabnuyet
1)

° OTCYTCTBHE B OTBETE
JIOTHYECKU KOPPEKTHOTO aHa-
Tu3a, apryMeHTaluH,
Kiaccudukanmy,
o HaJu4ue HapylleHUH

HOpPM YCTHOM UM IUCbMEHHOH
JUTEPATYPHOI pedH.

Pe3ynbrathl ciauu mpomMeXyTOYHOM aTTECTaIllMy MO HAINPaBJICHUSAM TOJTOTOBKH YPOBHS
MarucTpaTypbl OLEHUBAIOTCS B COOTBETCTBHH C [lomoxkenuem o ¢hopmMax, mepuoIMIHOCTH U MO~
pAIKE OpraHU3allMd M MPOBEICHUS TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH M TIPOMEKYTOUYHOM aT-
tectanuu odbydaromuxcs B AHOOBO «EYCIIo» cneayromum o0pa3oM coraacHo Tabmuie 7a.

Tabnuua 7a
Cucrema oueHKH 3HAHHI 00y4aloIuXcs
[TsTnbanbHas (cTaHAapTHas) cucremMa CrobaibHasi cucTeMa OLICHKH BunapHas cuctema OLeHKH
5 (oTIM4HO) 100-81 3a4TEHO
4 (xoporo) 80-61
3 (YIOBIETBOPUTEIIEHO) 60-41
2 (HEYIOBIETBOPUTEIHHO) 40 u meHee HE 3a4TE€HO

Pe3ynbTaThl IpOMEXKYTOUHOTO KOHTPOJIS MO JUCLUIUIMHE, BEIpaXKEHHbIE B OMHAPHOM CH-
CTeME «3aYTeHO» TMOKa3bIBAIOT YPOBEHb C(HOPMHUPOBAHHOCTH y 00YUAIOIIETOCS KOMIIETEHIUH TTO
JTUCIIUIUTANHE B COOTBETCTBUM C KapTaMU KOMIICTCHIINH OCHOBHOUM MPOQeCcCCHOHATBHON 00pa3o-
BaTEJBHOM MPOTPaMMBI BBICIIETO 00Opa30BaHMsI — MPOrpamMMbl MarucTpatypsl «CoBpeMeHHas
MOJINTUYECKAs] TEOPHUS: SA3bIK, 3HAHUE, BJIACTh, CYOBEKTUBHOCThY MO HAIPABJICHUIO MOJTOTOBKU
47.04.01 ®dunocodus.

Pe3ynbTaThl IpOMEXKYTOUHOTO KOHTPOJIS 1O JUCLUIUIMHE, BbIpaXKEHHbIE B OMHAPHOM CH-
CTeME «HE 3a4TeHO» IOKAa3bIBAIOT HE COPMUPOBAHHOCTH y OOyYAIOIIErocs KOMMIETEHIUN MO
JTUCIUIUTANHE B COOTBETCTBUM C KapTaMU KOMIICTCHIIUHA OCHOBHOU MPOQeCcCCHOHAIBHON 00pa3o-
BaTEJNBHON MPOTPaMMBI BBICIIETO 00pa30BaHMsI — MPOrpamMMbl MarucTpatypsl «CoBpeMeHHas
MOJINTUYECKAs] TEOPHUS: SA3bIK, 3HAHUE, BJIACTh, CYOBEKTUBHOCTHY MO HAIIPABIIEHUIO MOJTOTOBKU
47.04.01 ®dunocodus.

7.4 TunoBble 3aJaHNS K IPOMEKYTOYHOM aTTeCTALNHU

Bapuanr 1.

1.1 baiiecoBckmii kmaccupukarop. Onenka npuszHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

1.2 Knacrepuszanus. kMeans, kMeans++, MeanShift, DBSCAN.

Bapuanr 2.

2.1 Ancam6mu. Soft and Hard Voting. Bagging. Ciry4aiinsrii nec.

2.2 Metpuueckuii knaccudukatopsl. KNN. WKNN.

Bapuanr 3.

3.1 JIunennas perpeccus. LASSO, LARS. CART.

3.2 [epeBbs pemennii. WHpopmannoHHblii Berpemn. Omubka KiaccuuKaum,
sHTponus, kpurepui Joxunau. [IpyHuHrn

Bapuanr 4.
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4.1 TI'moGanpHbli mouck. Cnydaineiii mouck. Grid search. CnyuwaitHoe OmyxnaHwue.
baiiecoBckas onTUMU3ALIMSL.

4.2 Jluneiinas perpeccus. [lommHnomuansHas perpeccus. [ pebHeBas perpeccusi.

Bapwuanr 5.

5.1 AdaBoost. I'pagueHTHBIN OyCTUHT pelIaromuX IepeBhEB.

5.2 Knacrepusanus. Agglomerative Clustering. MeTpuku Kiactepu3aluu.

Bapmuanr 6.

6.1 Omenka xmaccudpukammu. IpdexktuBHocTh To Ilapeto. Precision-Recall u ROC
kpusble. AUC.

9.2 Heiipounsie ceru. Ilepuentpon Pozen6narra. OOpaTHOe pacmpocTpaHeHHe
rpaavenTa. @yHKIUHU akTUBAUK. Softmax.

Bapwuanr 7.

7.1 Jlokansubiii mouck. Hill Climb u ero pasnoBuanoctH. OTxur. I'eHermueckuit
AJITOPUTM.

7.2 Metoq ONOpHBIX BEKTOPOB. S pa.
7.5 CpeacrBa OeHKH HHAMKATOPOB JOCTHKEHHS KOMIIETeH U H

Tabanna 8
CpencTBa OLleHKH HHIMKATOPOB JOCTHKEHUS] KOMIIeTEeHIUI

Koabl koMmneTeHIuii HNHauKaTopbl KOMMETEeH I CpeacrtBa oueHku (6 cooms. ¢ Tabauyamu 5, 7)
(6 cooms. ¢ Tabnuyei 1)

VK-1 UA.VK-1.1. IIpakTryeckoe 3amaHue, yCTHBIN OTBET Ha BOIPOCHI
NI VK-1.2.
NA.YK-1.3.
NA.YK-14.
NJI.YK-1.5.

Taoauua 9
OnucaHue CpeiCTB OLEHKH NHAMKATOPOB JOCTHKEHUsS] KOMIIeTeHIHii

Cpencra oneHKH PexomenioBaHHBIN IJIAH BBINOJTHEHHSI Pa0OTHI
(6 cooms. ¢ Tabnu-
yamu 5, 7)

[IpakTudeckoe MarucTpaHT B X0€ MMOATOTOBKH M BBIMOJHEHUS MIPAKTHICCKUX 3aJaHU TTOKAa3bIBACT HAJIH-
3a71aHUC que MPaKTHIEeCKON 0a3bl 3HAHWU B paMKax JUCIMILTAHBI, HEOOXOIUMOW JJIsi BBITIOJTHEHHS
CIIEYIOUINX NECHCTBHI B 00JIACTH TPO(PECCHOHANBHON IS TETHHOCTH:

1. AHanm3upoBaTh TMPOOJNIEMHYIO CHTYaIldIO, ONPEACHITh NpPOOEIBl B
WHPOpPMALIUU, OIICHUBATh HAJEKHOCTh HMCTOYHHKOB WH(POPMALUHU, pa3padaThiBaTh
CTpATEeTUI0 PEIICHUS MPOOJIEMHOW CUTYaIllMH Ha OCHOBE CHCTEMHOTO M MEXIUCIMIDIHHAD-
HOTO TOAXO/IOB, CTPOUTDH CIIEHAPUHU PeaU3alliu CTPATeTruu, ONPeIessisi BO3SMOXKHBIE PHUCKH
Y Ipejyiarasi IyTH UX yCTpaHEHHsI

YeTHBIH OTBET Ha MarucTtpaHT B X0/i€ TIOATOTOBKH M YCTHOTO OTBETA Ha BOTIPOCHI TIOKa3bIBACT HATIMYHE MPaK-
BOIIPOCHI THUYECKON 0a3bl 3HAHWI B paMKax IUCHUIUIMHBI, HEOOXOIMMOW Al BBINOIHEHUS CIEIY-
IOIINX JACHCTBUI B 00J1aCTH MTPOQECCHOHANBHOMN JIESITeNEHOCTH:

1. AHanu3upoBaTh TPOOJIEMHYIO CHUTYallWIO, ONpPEAeNATh NpoOensl B
nHopManuK, OIECHUBATh HAAEKHOCTh HCTOUYHMKOB WH(pOpMAIMH, pa3padaThiBaTh
CTpaTeruio peleHus: IpoOJIEMHON CUTYyallid Ha OCHOBE CHCTEMHOTO M MEXIUCLHIUIMHAP-
HOTO TIOJXOJIOB, CTPOUTH CLIEHAPUH PeaH3allMy CTPATEerHH, ONpPEeaessisi BOZMOKHBIE PHUCKU
U mpejsarasi MyTH UX YCTPaHEHHS

8. OCHOBHAA U N1ONNOJIHUTEJIbHAS JIMTEPATYPA

8.1 OcHoBHas quTEpaTypa

1. Beperexuna, C. B. Moxenu, MeTonbl, aqrOpUTMbl M MPOTPAMMHBIE PELICHUS
BBIYHCITUTEIILHBIX MAallliH, KOMIUIEKCOB M crucTeM : yueOHuk : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. MuanakansH. — U3n. 2-e, non. — Mocksa ; bepnun : {upexr-Menua, 2021. —
307 c¢. : wr, cxem.,, Tabm. — Pexmm gocryma: mo moammcke. — URL:
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https://biblioclub.ru/index.php?page=book&id=602526 . — bubmuorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TeKcT : 2NEeKTPOHHBIN.

2. leep, A. Uunyctpust 4.0 : oT mpOpbIBHOW OM3HEC-MOJIENM K aBTOMAaTH3alUU
ousHec-mporeccos : yaeOHuk / A. llleep ; mox Hayd. pexa. . CtedanoBckoro ; mep. ¢ anri. /[.
Credanosckoro, O. A. Bunnuenko ; Poccuiickas akajgemMus HapOJHOTO XO3sMCTBa M rocynap-
cTBeHHOM ciryx0bI nipu Ipe3unente Poccuiickoit ®enepannu. — Mocksa : Jleno, 2020. — 272 c. :
cxeM., Tabn., un. — (Axkagemudeckuii yuyeOHHK). — Pexum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612569 . — bubmmorp. B kH. — ISBN 978-5-
85006-194-4. — TekcT : 2NEKTPOHHBIN.

8.2 /lonosiHMTEILHAS JIMTEPATYypa

1. PriOuna, I'. B. UHTemekTyanbHble 00yJaroye CUCTEMbl HA OCHOBE MHTETPUPO-
BaHHBIX DKCIIEPTHBIX CUCTEM : yueOHoe mocobue : [16+] / I'. B. Peibuna. — Mocksa : J{upext-
Menua, 2023. — 132 c. : un. — Pexxum ngocryma: mo moamucke. — URL: https://biblioclub.ru/
index.php?page=book&id=695260 . — bubmuorp. B kH. — ISBN 978-5-4499-3347-8. — Tekcr :
3JIEKTPOHHBIN.

2. ABepueHkoB, B. 1. OCHOBBI MaTEMaTHUYECKOTO MOJICIMPOBAHUS TEXHUYECKUX CH-
cteM : yueOHoe mocobwue : [16+] / B. 1. ABepuenkos, B. I1. ®enopos, M. JI. Xeitden. — 4-¢ uz.,
ctep. — Mocksa : ®JIMHTA, 2021. — 271 c. : cxeM., ui., Tadn. — Pexxum ocTymna: 1o moAmucKe.
— URL: https://biblioclub.ru/index.php?page=book&id=93344 . — bubmuorp. B kH. — ISBN 978-
5-9765-1278-8. — TeKcT : AIIEKTPOHHBIHA..

9. AH®OPMALIMOHHBIE TEXHOJIOTUHA, UCITOJIB3YEMBIE I1PU
OCYHECTBJIEHUH OBPA3OBATEJIbBHOI'O TPOLECCA

9.1 IIporpammHoOe obecneueHune

[Ipu ocymiecTBiIeHHH OOPa30BATEIIBHOTO MPOIEcca MAruCTPaHTaMH U MPOodeccopcKo-
MPEOaBaTeIbCKUM  COCTABOM  HCIIONIB3YETCSl  CIICAYIONICe JIMIICH3MOHHOE MPOTPaMMHOE
obecrieueHue:

1.  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 — 6ecratao

9.  Google Chrome — GecrutatHo

10. Opera — GecmiaTHO

11. Mozilla — 6ecrmarao

12.  VLC - 6ecrnatHo

e R

9.2 Ilepeyenb MHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM M NPOodecCHOHAIBbHBIX 0a3 JaHHBIX
HH(POPMALMOHHO-TEIEKOMMYHUKANMOHHOI ceTn «MHTepHeT», HEOOXOAMMBIX [IJIA
OCBOCHHS TUCHHUILINHBI:

HNudopManiHOHHO-CIIPABOYHbIE CHCTEMBI

1. [apanT.Py. MHOpManmonHO-1paBoBO#i mopTait: http://www.garant.ru

2. Nudopmanmonnas cucremMa «EaumHOe OKHO JocTynma K 0O0pa3oBaTelbHBIM
pecypcam»: http://window.edu.ru/

3. OtkpeiToe oOpa3oBanue. Accouumanus «HanmoHanbpHas miuardopma OTKpPHITOTO
obOpazoBanusi»: http://npoed.ru

4. Odunmansaas Poccus. CepBep opraHoB rocyqapcTBeHHOM BiacTu Poccuiickoii
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https://biblioclub.ru/index.php?page=book&id=93344
https://biblioclub.ru/index.php?page=book&id=695260
https://biblioclub.ru/index.php?page=book&id=695260
https://biblioclub.ru/index.php?page=book&id=612569
https://biblioclub.ru/index.php?page=book&id=602526

®enepanun: http:/www.gov.ru

5. OdunuanbHbll MHTEpHET-TIOpTal MpaBoBoi uHpopMmanuu. [ocynapcrBeHHas
cucTeMa npaBoBoil nHpopmanuu: http://pravo.gov.ru

6. [TpaBoBoii caiit Koncynsrantllntoc: http://www.consultant.ru/sys

7. Poccuiickoe o6pazoBanue. denepanbHbiii moptant: http:/www.edu.ru

IIpodeccuonanbubie 0a3bl JaHHBIX HHPOPMALMOHHO-TEIEKOMMYHHKAIMOHHOMN
cetu «MIHTEpHET»:

1. HarmonanwsHas snextponHas 6ubnuoreka HOb: http:/www.rusneb.ru
2. [Tpe3unentckas 6ubmmoreka: http://www.prlib.ru

3. Poccuiickas rocynapctBenHas Oubanoreka: http:/www.rsl.ru/

4. Poccuiickast HarmoHanbpHast OnonuoTeka: http:/ www.nlr.ru/poisk/

9.3 JInneH3MOHHbIE YJICKTPOHHBIE pecypchl 0M0/IN0OTeKH YHUBepCcHTeTa

IIpodeccuonanbHbie 6a3bl JAHHBIX:

[TonHpI mepeyeHpb TOCTYMHBIX 00ydarommMcs mpodecCHOoHaNbHBIX 0a3 JaHHBIX Hpe.-
CTaBlieH Ha o¢uIMambHOM caiite YHuBepcutera https://eusp.org/library/electronic-resources,
BKJIIOYasl clieayronue 0a3bl TaHHBIX:

1. eLIBRARY.RU — Poccuiickuii MHQpOpMaIMOHHO-aHATUTUYECKUI TOpTad B
o0nacT Haykd, TEXHOJIOTUH, MEAMIIMHBI U O0Opa30BaHUs, COIEpKalluil pedeparsl U MOIHBIE
TEKCThI Hay4YHbIX CTaTell U MyOauKanuii, HaykoMeTpuieckas 0a3a qaHHbIX: http://elibrary.ru;

2. YuuBepcurerckasi ungpopmauuonHasa cucrema POCCHUS — 6a3a anexkTpon-
HBIX PECYpCOB JJIsl yUEOHBIX MPOrpaMM U UCCIIEI0BATEIIbCKUX MPOEKTOB B 00JaCTH COLMAIBHO-
rYMaHHUTapHBIX HayK: http:/www.uisrussia.msu.ru/;

3. DNEeKTPOHHBIE KYPHAJBI 10 MOAMUCKE (TEKyIMe HOMEpa HAyYHBIX 3apyOeKHBIX
KYpHAJIOB).

JJIeKTPOHHBbIE OMOJIMOTEYHbIE CUCTEMBbI:

1. Znanium.com — DJnekrpoHHas Oubnmoreunas cuctema (IBC) -
http://znanium.com/;
2. YHuBepcuTeTckass OMOMMOTEeKa OHIAWH — DIEKTpOHHAas OMONMHOTeYHas cUcTeMa

(OBC) — http://biblioclub.ru/

9.4 DyekTpoHHast HHPOPMALIMOHHO-00pPa30BaTe/IbHAS Cpea YHUBepCHTeTa

OO0pa3zoBaTeNbHBIN MPOIECC M0 TUCIUILIMHE NOIEPKUBACTCS CPEJICTBAMH JIEKTPOHHON
nH(pOpPMaLMOHHO-00pa30BaTEeNbHON Cpe/ibl Y HUBEPCUTETA, KOTOpask BKIIIOUAET B ce0sl ANIEKTPOH-
HbI yueOHO-MeToanueckuit pecypc AHOOBO «EYCII6» — o6pa3oBarenbHblii mopran LMS
Sakai — Sakai@EU, nuiieH3noHHbIE 3JIEKTPOHHBIE pecypchl OMOINOTEKH YHUBEpCUTETa, Opu-
nuanbHbI caiit YHuBepcurera (EBpometickmii yHuBepcuter B Cankt-llerepOypre [https://
eusp.org/]), TOKalIbHYIO CETh Y HUBEPCUTETA U KOPIIOPATUBHYIO JIEKTPOHHYIO MOYTY U obecre-
YUBAET:

— JIOCTYH K y4€OHBIM IJIaHaM, pabodrM MporpaMMaM JUCIUILINH (MOAyJei), mpak-
THK U K M3IaHUSAM 3JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM U JIEKTPOHHBIM 00pa30BaTeIbHbBIM pe-
cypcam, yKa3aHHbIM B pa0O4MX IporpaMmmax;

— ¢bukcanuio xona 00pazoBaTeIbLHOrO Mpolecca, Pe3yIbTaTOB MPOMEKYTOYHON aT-
TECTAllUU U Pe3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTeIbHONM MPOTpaMMBbl;

— (dbopMHpOBaHHE MEKTPOHHOTO MOPTHOINO 00YHAIOLIETOCS, B TOM YUCIIE COXpaHe-
HUe paboT 00ydaroLerocs, peleH3uil U OLIEHOK 3a 3TH PabOThl CO CTOPOHBI JIIOOBIX YYAaCTHUKOB
00pa30BaTeIbHOIO MPOLECCa;

— B3aMMO/ICHCTBHE MEXTYy YYaCTHHUKaAMHU 00pa30BaTEIbHOTO MPOIlecca, B TOM YHCe
CHHXPOHHOE W (WJIM) aCMHXPOHHOE B3aMMoJieiicTBUe mocpeacTBoM cetu «MHTepHEeT» (3nek-
TPOHHOM MOYTHI U T.1.).
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Kaxxnpiii oOy4aromuiics B TeUEHUE BCETO Mepuoja OOy4YeHUs oOecTieueH MHAUBHyallb-
HBIM HEOTPAHWYCHHBIM JIOCTYIIOM K 3JICKTPOHHBIM pecypcaM OMOIHMOTEKH YHHUBEPCHUTETA, CO-
JeprKaliel u3aHusl yaeOHol, y4eOHO-MEeTOAMYECKON U WHOW JTUTEepaTyphl MO M3y4aeMOM IHC-
[UTITAHE.

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINMAS IS
OCYHUIECTBJIEHUS OBPA3OBATEJIBHOI'O IMTPOLIECCA

B xozne peanuszanum o0pa3oBaTeNbHOTO MpOIecca UCHOIb3YIOTCS CIeNUaIn3upPOBaHHbIE
MHOTO(YHKIMOHAJIbHBIE ayIUTOPUU JUIS TPOBEACHUS 3aHATHH JIEKIIMOHHOTO THMA, 3aHATHIM
CEMHUHApPCKOT0 THUIA, IPYNIOBBIX M HHIWBUIYaJbHBIX KOHCYJIBTAIMM, TEKYIIEro KOHTPOJS U
MPOMEKYTOYHOH  arTecTallid, YKOMIUIEKTOBAaHHBIE CHELHAIM3HMpPOBAHHOW MeOenbio |
TEXHUYECKUMHU CPEACTBAMU OO0Yy4EHHUsI, CITy>KAIlIUMHU JJIs peicTaBlIeHus] yueOHOM MHpopMaliu
OO0JIBIION ayTUTOPHH.

[IpoBenenne 3aHATUN JIEKIMOHHOTO THUMAa OOECHeYnBaeTcs JIEMOHCTPAIMOHHBIM
000pyI0BaHUEM.

[Tomemienust 1si caMOCTOSATENbHONM pabOThl OCHAIIEHBl KOMITBIOTEPHOW TEXHUKOU C
BO3MO)KHOCTBIO TOAKIIIOUEHUS! K ceTu «HTepHeT» M olecrniedeHrneM J0CTyIa B 3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPEY OpTraHU3AIIHH.

Juasi  JaMi ¢ OrpaHMYeHHBIMH BO3MOKHOCTAMM 310pPOBbSi W HHBAJIN/AOB
MPEIOCTaBISIETCS BO3MOXKHOCTh TPUCYTCTBUS B ayIUTOPHUM BMECTE C HUMH aCCUCTEHTa
(momoriHuKa). s craGoBUASIINX TNPETOCTABISACTCS BO3MOXKHOCTH YBEJIMYEHHUS TEKCTa Ha
skpane (I1K). JInst camocTosTenbHONM paboThI JHUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS
B TIOMEIIEHUH JUII CaMOCTOATENbHOM paboThl opranu3oBaHo oaHo Mecto (ITIK) ¢
BO3MOXKHOCTSIMM ~ OECKOHTAaKTHOTO BBOAAa HMH(pOpPMALMM M  YNPaBICHUS KOMIIBIOTEPOM
(crienmanu3MpoBaHHOE JIMIIEH3MOHHOE mporpaMMHoe obecrneueHne — Camera Mouse, BeO
kamepa). bubnmuorexka yHUBEpcHUTETa TPENOCTaBIsACT YAAJCHHBIH noctynm kK Db ¢
BO3MOXKHOCTAMU /Il cHaOOBUIAIIMX yBenW4yeHuss Tekcra Ha odkpane IIK. Jluma c
OTPaHMYEHHBIMU BO3MOXHOCTSMHU 370POBbSI MOTYT MpPH HEOOXOJUMOCTH BOCIHOJIb30BaThCA
UMEIOIIMMCSI B YHHBEpPCHTETE KpecloM-Kolsicko. B yueOHOM kopmyce uMeeTcs
ajantupoBaHHbI TU@T. Ha nepBoM sTaxke 000pynoBaH clieualu3UpOBaHHBIN TyaseT. Y Bxona
B 3/laHME YHHUBEpPCUTETa Uil MHBAJIMIOB O0OpyJOBaHa CIelMalbHas KHOIKA, BXOAHAs cpena
obecrieueHa HHMOPMAIMOHHOM JOCKOM O pexume paboThl YHHUBEPCUTETA, BBIIOJTHEHHOU
penbeHO-TOUEUHBIM TaKTHIILHBIM IIpHQTOM (a30yka bpaiins).
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IMPHJIO’)KEHUE 1

®OHJA OHNEHOYHbLIX CPEACTB I1O0 JMCHUIIJIMHE

«Cucremsbl HCKYCCTBCHHOI'0 HHTCLJICKTA)
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®OH/I OIIEHOYHBIX CPEJICTB JJ151 IPOBEJAEHUSA TEKYIIEA U TIPOMEXYTOYHOM
ATTECTAIIMA OBYYAIOIIIUXCA ITO JUCHUITTIMHE

1 [Toka3arejn, KPpUTEPUH U OLlCHUBAHUE KOMIIETEHUMA 1 MHAMKATOPOB UX JOCTUKEeHHS B
npouecce TeKyumeul arrecrauu

WNudopmanus o coaepxkaHuu U NPOLEAype TEKYIIEro KOHTPOIs yCIEeBaeMOCTH, METOIH -
K€ OLICHMBAHHUS 3HAHUW, YMEHUN M HABBIKOB OOYyYaIOIErocs B XO/€ TEKYIIEro KOHTPOJIS JI0BO-
JSITCS. HAy4YHO-TIE/1arOTMYeCKUMH paOOTHUKAaMH YHUBEPCUTETA 10 CBEIEHHs 00yvaromierocs Ha
[IEPBOM 3aHATUU 1O JaHHOW AUCLHUIUIMHE.

Texymuii KOHTPOJIb IPELYCMaTPUBAET MOATOTOBKY MAaruCTPaHTOB K KaXJAOMY 3aHSTHIO,
BBIIIOJTHEHHE MPAKTUYECKUX 3aJlaHUl, a TaK)Ke aKTUBHOE CIIyIIaHME Ha JIEKUMSIX. MaructpaHt
JIOJDKEH NPUCYTCTBOBATh Ha 3aHATHUAX, OTBEYaTh Ha IIOCTABJIICHHBIE BOIPOCHI, MOKa3bIBasi, UTO
MpoYUTal pazdupaeMyro JIMTeparypy, NPEACTaBIATh COAEPIKATEIbHbIE PEIUIMKH M0 TeMaM 00-

CYXKICHUS.
Texkymuii KOHTPOJb MPOBOAUTCA B (OpPME OLICHUBAHUS BBINOJIHEHUS MarucTPaHTOM
[IPAKTUYECKUX  3aJaHUM, JEMOHCTPUPYIOLIUX CTEINEHb 3HAKOMCTBA MAaruCTPaHTOB C

JIOTIOJIHUTEIBLHOM JIUTEPATYPOil.

Taoauna 1
Iloxka3aTesin, KpUTEPUH U OLIEHUBAHHME KOMIETEHIHIT 1 HHIMKATOPOB UX
JTOCTHKEHHSI B Tpollecce TeKYIel aTTecTaiun

HauMeHOBaHUE TEeMbI Kon HNuankaropbl Konbt 3YB (B co- DopMBI TEKY- Pe3yabTarnl
(pa3nena) KoMIIe- KOMIIeTeHI i oTB. ¢ Tadu. 1) LIEro KOHTPO- TeKyIero
TEeHUHMH ast KOHTPOJIsI
Beenenue B YK-1 N VK-1.1. 3 (YK-1) [IpaxTryeckoe 3a4TeHO/
HCKYCCTBEHHBIN NA.VK-1.2. VY (YK-1) 3aganue 1 HE 3a4TEHO
UHTEJUIEKT U OCHOBHBIE NA.VK-1.3. B (YK-1)
METOALI  MAIIMHHOTO NJ.YK-1.4.
00y4yeHuss asi pabOThI HUA.YK-1.5.
c TaOIHMIHBIMU
JTAHHBIMH
Cucrtemsl rmyboKoro VK-1 NA.VK-1.1. 3 (YK-1) IIpakTHueckoe 3auTeHo/
o0y4eHus N VK-1.2. YV (VK-1) 3amanue 2 HE 3a4TEHO
NA.YK-1.3. B (VK-1)
NA.YK-1.4.
UA.YK-1.5.
OO6yuenue ¢ VK-1 NA.VK-1.1. 3 (YK-1) [IpakTHueckoe 3a4TeHo/
MIOAKPETUIEHUEM UI.VK-1.2. Y (YK-1) 3aJjaHue 3 HE 3a4TCHO
NA.YK-1.3. B (VK-1)
NA.YK-1.4.
NIA.YK-1.5.
Taoauma 2

Kputepun onenuBanus

®opMBbI TEKyLIEro
KOHTPOJIA
ycneBaeMoCTH

Kpurtepuu onennBanus

MariucTpaHT BBITIOJNHSET 33JaHHE YAaCTUYHO WIM C CYNICCTBCHHBIMH HEIOYCTaMHU
(HEeKOppEeKTHO CGOPMYIMPOBAH HCCIIEAOBATEIbCKUI BOIPOC, HE OMNPEICIICHBI
OCHOBHBIE areHTHI, HEKOPPEKTHO BBHIOPAHBI METONBI HCCIIEIOBAaHMS, TPEOOBAHUS K
COZIEPKAHUIO, CTPYKTYPE, JOTUKE, apryMEHTAIN1, O(POPMIICHHIO HE BBIIOIHEHBI) —
HE 3a4TEHO,

MIOJIHOE M NPAaBWJILHOE BBHINIOJHEHHE 3a/IlaHUsl B COOTBETCTBHM C TPEOOBAHUSIMHU K
COJZICPKAHUIO, CTPYKType, JIOTHKE, apryMEHTAIMH, O(OPMICHHIO C BO3MOXXHBIM
HeOOJIBLIMM  KOJIMYECTBOM IMOIPEIIHOCTeH (HampuMep, IUIOXO BbIJIepiKaHHAs
CTPYKTYpa TEKCTa, HEOCTATOYHAsI apTyMEHTAIHS OT/ICIIBHBIX TE3UCOB) — 3aUTEHO

IIpakTuueckoe 3aganue
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2. KoHTpoO/IbHBIE 32aJaHUA I TeKyLIel aTTecTaluu

Marepuaj NpakTHYEeCKUX 3a1aHUM:

1. Metonbl paboTsl ¢ Tabnunamu B Python. Arperauus u Busyanuzauus qaHabix. [Ipose-
JIEHUE NIEPBUYHOIO aHAJIN3A JTAaHHBIX.

Henu: nzydyenue MeTo0B paboThl ¢ JaHHbIMH B Python u npoBeneHue nepBUYHOTO aHa-
7132 JIaHHBIX.

3amanue: 3arpy3ute aaracet B pandas maradpeiriM. BeiBeuTe oCHOBHBIE MapaMeTphl J1a-
taceta. OmnpenenuTte, CKOJIBKO B JaTaceTe CIydaeB OTCYTCTBUS Ipu3HakoB. Ompenenure,
CKOJIBKO NMPU3HAKOB SIBJISIFOTCS] KaTeropraibHbIMU. Busyanusupyiite pacnpeaenenyue Npu3HakoB
10 KJ1accaM. Buzyanusupyiite 3aBUCMMOCTb MEX]Ty IPU3HAKAMH.

2. Vcnonb3oBaHue U cpaBHEHHUE anropuTMoB kKiaccuduxanuu: kNN, pemaromue aepe-
Bbesl M UX aHCAMOJIH, JIOTUCTHYECKAs! pEerpeccusl.

Lenu: npuMeHeHNe U OlIeHKa aJlTOPUTMOB KJIaCCU(PHUKAIIUU.

3ananue: Pa3genure natacer Ha OOydYaroUIMil M BaIMIAIIMOHHBIN C COXpaHEHUEM MpO-
nopuuii kiaaccoB. Knaccudbunupyiite TOUkn U3 gaTaceTa ¢ moMoInsio anroput™MoB kNN, ioru-
ctuueckorr perpeccu, CART, ciyuaiinoro neca, CatBoost. [logGepute syumime napaMeTpsl
QJITOPUTMOB C ITOMOIIBIO BATUAALMOHHON BEIOOPKHU. CpaBHUTE BpeMsi pabOThI aJITOPUTMOB U 3a-
BHUCUMOCTbH OT Npe1o0paboTKH JaHHBIX.

3. Vcnonb3oBaHue U OlLIEHKA alropuTMOB perpeccuu. [logdop onTuMaabHBIX MapaMer-
POB perpeccum.

Lenu: u3yueHue anropuTMOB PETPECCUU.

3ananue: IIpuMeHuTe MeTon NMHEWHOM perpeccuM Ui PELIeHUs 3aJayd Ha JaTacerTe.
Jlo6GaBbTe B AaTaceT MOJIMHOMHUANIbHbBIE MpU3HaKku. [[o0aBmsiiTe mpU3HaKy MMOKa HE YBUAUTE I1€-
peoOydeHne Ha BanuaanuoHHoM jaaracere. [Ipumenute rpedneByio perpeccuto u LASSO, yto-
Obl 130aBUTHCS OT IEPEOOYyUECHHUS.

4. OnTUMM3alMOHHbIE 33/1a4l U UX pemieHus. [logbop rumepnapameTpoB alropurma c
MTOMOIIBIO0 METOJIOB ONTUMHU3ALUU

Lenu: u3yueHue anropuTMOB PELLIEHUS ONITUMHU3ALMOHHBIX 3a/1a4.

3amanue:

1. Ontumusupyite JJIMHY MapuipyTa B 3aJade KOMHUBOSDKEpA C IMOMOIIBIO aJTOPUTMOB
hill climb, oTkura u reneTudeckoro anroputma. BeieuTe noayduBIIMKACS TyTh U €r0 AJIUHY.

2. OnTuMu3MpyilTe TUIIEpIapaMeTpbl alropuTMa MAIIMHHOTO 0OydeHus (Ha BHIOOp) ¢
MOMOIUIBIO CIIy4allHOTO IOHMCKa, MOMCKa Mo pemieTke, aaroputMa hill climb, reneruueckoro
aJIropuTMa.

5. Knaccudukanus nzobpaxenuit u Tpancpeproe ooydeHue.

Lenu: n3yyeHre METOA0B IITyOOKOro 00y4deHus st paboThl C U300paKEHUSIMH.

3amganue: 3arpy3uTe JaTaceT M CO3/IalTe UTepaTop IS MOJACIU TIIyOOKOTO OO0ydYeHHS.
3arpysure npenodydeHHyto Ha ImageNet cBeprounyro ceTh (AlexNet, VGG unm ResNet) u
nobaBbTe K backbone nonHocBsA3HBIN ci0il 17151 00yueHus. OOyunTe HEHPOHHYIO CEeTh Ha, BU3ya-
AU3UpoBaB rpaduk QyHKIMM MOTEph HA OOydvaromleil ¥ BaduIalMOHHON BhIOOpKe. Peanusyiite
MOJ1yJIb IPUMEHEHUS HEHPOHHOM CeTH K JaHHBIM, MPOBEPbhTE KauecTBO OOy4EHHUS Ha TECTOBOU
BBIOODKE.

6. PaboTa ¢ TekcTaMM U UX BEKTOPHBIMU NPEICTABICHUSAMHU.

Lenu: nsyuenne Mozeneil BEKTOPHOTO MPECTABICHUS TEKCTOB.

3amanue: CkauailiTe TpenoOydeHHbIE BekTopa s cioBaps. C momompi Jr000T0
knaccudukaropa mammaHoro odydenus (kNN, SVM, CatBoost) knaccudunupyiite TeKCThI U3
JaTaceTa o cyMMe BeKTOpoB ciioB. Knaccudunupyiite TekcTsi ¢ momomibio LSTM cetn.

7. llpumenenne Q-Networks /Ui peleHns IpoCThIX OKPY>KEHHMH.

Henu: n3yuenue npuMeHeHUs 00y4YeHHs! C TIOJKPEIUIEHUEM ISl pelIeHUH 3a/1a4 KOHTPO-
Jsl.

3ananue: OOyuHuTe NPOCTYIO TMOJHOCBA3HYIO Q-CeThb [UIsl pPEIICHUS OKpPYKEHHS
LunarLander.
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3 HOK333Te.]'ll/l, KPUTEPHUHU H OLICHUBAHUE KOMIIETEHIIUH 1 NHAUKATOPOB X TOCTHXKCHUA B

npouecce NPpoOMeKyTOYHOM aTTecTaluu

®dopmMa NPOMeKYTOYHOH aTTeCTAUMH — 3a4eT, BBICTABIIEMbII HA OCHOBE YCTHOIO
OTBETa HA BOIIPOCHI.
[lepen 3aueToM MpPOBOAWTCA KOHCYJIBTALMsl, Ha KOTOPOW IPENOJABaTeNlb OTBEYAECT HA
BOIIPOCHI MaruCTPaHTOB.
B pesynbrare mpoMeKyTOYHOTO KOHTPOJISA 3HAHUM CTYIEHTHI NOJMy4arOT arTeCTAIUIO 10

NUCIAILINHE,

B Ipouecce NPOMeKYTOYHOM aTTeCTAlUM

Taoauna 3
HOKa3aTeJII/[, KpnTepnn U OLICHUBAaHHUE KOMHeTeHIII/Iﬁ )/ | I/IHIII/IKaTOPOB HUX JOCTHKCHUSA

®opma
NPOMEKYTOYHOM
aTTeCTAlMH/BU
NPOMEKYTOYHOM
aTTecTalun

Konapl
KoMIIeTe
HITUH

HNupuxarop
bl
KOMITETeHIH
i (6 cooms.
¢ Tabnuyet

1)

Koaer 3YB
(B cootBer-
creuu ¢ Taob-
muneit 1)

Kpurepun onennBanus

Onenka

3auer /

YCTHBEIM OTBET Ha

BOIIPOCHI

VK-1

UJLYK-1.1.
WJ.VK-1.2.
WJLYK-1.3.
UJLYK-1.4.
WJL.VK-1.5.

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

MarucTpaHt 1aeT OTBETHI Ha
BOIIPOCHI Ouera, TUIs
KOTOPBIX XapaKTEepHO:

. DIyOOKOe  YCBOEHHE
IpOrpaMMHOTO MaTepuana,

. U3J0KEHUE €ro Hc-
YepIIBIBAIOIIE, HoCneno-
BaTeJIbHO, YETKO,

. yMeHHe JeTaTh
000CHOBaHHBIE BBIBOJIBL,
co0OirofieHre HOpM YCTHOM M
MUCBMEHHOW  JIUTEpaTypHOU
peyn.

3a4TeHO

MarucTtpaoT = HpeAcTaBiser
OTBET Ha Bompoc Owiera,
CBUJIETEILCTBYOIIUN 0
HEKOMIIETEHTHOCTH
MarucTpaHTa,
CIIEAYIOMINX
OTBeTa!

. HE3HaHHUE 3HaYUTENb-
HOM 4YacTM HPOTrPaMMHOTO
Marepuana,

. HaJU4He CYyIeCTBEH-
HBIX OLIMOOK B ONpEnelCHU-
X, (OPMYIIMPOBKAX, MOHMMA-
HUHM TEOPETUYECKUX ITOJIOKeE-
HUH;

. GeccrcTeMHOCTh TPU
OTBETE HA  IIOCTABJICHHBIN
BOIIPOC,

. OTCYTCTBUE B OTBETE
JIOTHYECKH KOPPEKTHOTO aHa-
nu3a, apryMeHTalum,
KJTaCCU()UKAITHH,

o HaJM4ue HapylleHUH
HOpPM YCTHOH M NHUCbMEHHOH
JIUTEpaTypHOU peum.

pu
napaMmeTpax

He 3auteno

PCSyJIBTaTLI caadu HpOMe)KYTOLIHOﬁ aTTeCTally 110 HAllpaBJICHUAM MOATOTOBKH YPOBHA
MarucTpaTrypbl OHCHHBAIOTCA B COOTBETCTBUU C Ilonoxenuem o (bOpMaX, NEPUOANIHOCTHU U I10-
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psIKE OpraHW3aIlui ¥ MPOBEACHHS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOYHON aT-
tectanuu ooyuaromuxcsi B AHOOBO «EYCIIo» cnenyromum 06pa3om coryiacHo Tadsmiie 3a.

Tabmua 3a
CucreMa oueHKH 3HAHHI 00y4AKIINXCH
[TsTnbaspHas (cTaHaapTHas) cucremMa CrobaibHasi cucTeMa OLICHKH BunapHas cuctema OLeHKH
5 (oTIM4HO) 100-81 3a4TEHO
4 (xoporo) 80-61
3 (yIOBIETBOPUTEILHO) 60-41
2 (HEYIOBJIETBOPUTEIHHO) 40 u meHee HE 3a4TE€HO

Pe3ynbpTaThl IpOMEXKYTOUHOTO KOHTPOJIS MO JUCLUIUIMHE, BEIpaXKEHHbIE B OMHAPHOM CHU-
CTeMe «3aYTeHO» TMOKa3bIBAIOT YPOBEHb C(HOPMHUPOBAHHOCTH y 00YUAIOIIETOCS KOMIIETEHIUH 110
JTUCIUTIIMHE B COOTBETCTBUU C KapTaMHU KOMIIETEHIIMN OCHOBHOM NMpodeccuoHanbHOM 00pa3o-
BaTEJNBHON MPOrPaMMBbI BBICIIETO O0pa30BaHMsI — MPOrpamMMbl MarucTpatypsl «CoBpeMeHHas
MOJINTUYECKAs] TEOPHUS: SA3bIK, 3HAHUE, BJIACTh, CYOBEKTUBHOCThY MO HAIPABICHUIO MOJATOTOBKU
47.04.01 ®dunocodus.

Pe3ynbTaThl IpOMEXKYTOUHOTO KOHTPOJIS 1O JUCLUIUIMHE, BEIpaXKEHHbIE B OMHAPHOM CHU-
CTeME «HE 3a4TeHO» IOKAa3bIBAIOT HE COPMUPOBAHHOCTH y OOYYAIOIIErocs KOMMIETEHIUN MO
JTUCIUTIIMHE B COOTBETCTBUU C KapTaMHU KOMIIETEHIIUN OCHOBHOM NMpodeccuoHaIbHOM 00pa3o-
BaTEJNBHOM MPOrPaMMBI BBICIIETO 00pa30BaHMsI — MPOrpamMMbl MarucTpatypsl «CoBpeMeHHas
MOJINTUYECKAs] TEOPHUS: SA3bIK, 3HAHUE, BJIACTh, CYOBEKTUBHOCThY MO HAIIPABIICHUIO MOJATOTOBKU
47.04.01 ®dunocodus.

4 3ajaHus K NPOMEKYTOYHOM aTTeCTALMHU

Bapuanr 1.

1.1 baiiecoBckmii kmaccupukarop. Onenka npuszHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

1.2 Knacrepuszanus. kMeans, kMeans++, MeanShift, DBSCAN.

Bapuanr 2.

2.1 Ancam6mu. Soft and Hard Voting. Bagging. Ciry4aiiHsrii nec.

2.2 Metpuueckuii knaccuduratopbl. KNN. WKNN.

Bapuanr 3.

3.1 JIunennas perpeccusa. LASSO, LARS. CART.

3.2 [epeBbs pemennii. WupopmannoHHblii Berpeim. Omubka KiaccuuKaum,
sHTponus, kpurepui Jxunau. [IpyHuHn

Bapuanr 4.

4.1 TnoGanwubiii mouck. CmywaifHeiii mouck. Grid search. CoywaiiHoe OmyxnaHue.
baitecoBckas onTuMH3anus.

4.2 JInneiinas perpeccus. [lonmHomuanbHas perpeccus. ['pebHeBas perpeccusi.

Bapuanr 5.

5.1 AdaBoost. 'pagrieHTHBII OyCTUHT peIlaonuX 1epPEeBbEB.

5.2 Knacrepuzanus. Agglomerative Clustering. MeTpuku KiacTepu3aiuu.

Bapuanr 6.

6.1 Onenka kmaccudukanuu. DddexruBHOCTs MO Ilapero. Precision-Recall 1 ROC
kpusble. AUC.

9.2 Heiipounsie ceru. Ilepuentpon PosenOmarra. OOparHoe pacnpoCTpaHEHHE
rpaavenTa. @yHKIUU akTUBauK. Softmax.

Bapwuanr 7.

7.1 Jlokanbubiii mouck. Hill Climb u ero pasnHoBumnHoctu. Omxur. [eHeTnueckwuii
QITOPUTM.

7.2 Metoz onopHbIX BEKTOPOB. S apa.

23



5 Cpe}:[CTBa OICHKHU MHAUKATOPOB JOCTHKCHUSA KOMIIETeHIIMH

Tadnuua 4
CpeIlCTBa OLCHKHM HHAMKATOPOB NOCTHIKCHUSA KOMlIeTeHIII/Iﬁ
Konb! kommnerenuuii HNupmukaropsl KoMneTeHnMii CpenactBa oueHku (6 cooms. ¢ Tabauyamu 5, 7)
(6 cooms. ¢ Tabnuyeii 1)

YK-1 NI VK-1.1. IIpakTnueckoe 3afaHue, yCTHBIM OTBET HAa BOIPOCHI
NIA.YK-1.2.
NA.YK-1.3.
NA.YK-1.4.
NI YK-1.5.

Tabaununa S

OnucaHue CpeicTB OLeHKH HHIANKATOPOB J0CTHKEHHsI KOMIIeTeHITHii

CpeacTBa OLleHKH
(6 cooms. ¢ Tabnu-

PexoMeHT0BaHHBIN MJIAH BBINOJIHEHNS paﬁon)l

yamu 5, 7)
[IpakTudeckoe MarucTpaHt B X0Ji¢ MOJTOTOBKH U BBITIOJHEHUS MPAKTUYECKUX 3a/IaHUI TIOKa3bIBACT HAJIH-
3a/[aHKe YHhe MPAKTHYCCKOW 0a3bl 3HAHUI B paMKax JWCIUILIMHBI, HEOOXOAUMOW JUTS BBHITIOTHECHUS

CIIEYIOIHNX NCHCTBHUI B 00JaCTH IPOPECCHOHATBHOM IS TEIBHOCTH:

1. AHanu3upoBaTh MpOOJEMHYIO CHUTyalldio, ONpeAeNsTh NpoOeisl B
nHPOPMALINH, OICHWBATh HAAEKHOCTh HCTOYHHKOB WHGOpPMAIWH, pa3padaTeiBaTh
CTPATErHIo peleHus NPOOIeMHON CHTyallid Ha OCHOBE CHCTEMHOTO M MEXIUCLUIUIMHAp-
HOTO TIOJXOJI0B, CTPOUTH CLICHAPHH PEaTn3alUK CTPATETUH, ONPEAEIisis BO3MOXKHBIC PUCKH
U Ipejuiarasi yTH X YCTPaHCHHUsI

YCTHEIN OTBET Ha
BOIIPOCHI

MarucTpaHt B X0/ie TOJTOTOBKH U YCTHOT'O OTBETa HAa BOIPOCHI MMOKA3bIBAET HAIMUKE MPaK-
THUYECKOH 0a3bl 3HaHWI B paMKax IMCLMIUIMHBI, HEOOXOIMMOW /sl BBIMOJIHEHUS CIEIY-
FOIIMX ACHCTBHI B 00JaCTH IPOPECCHOHATBHOM IS TEIBHOCTH:

1. AHanu3upoBaTh MPOOJEMHYIO CHUTyallMio, ONpEAeNsATh NpoOebl B
WHPOPMALINU, OICHWBATh HAAEKHOCTh WCTOYHHKOB WH(POPMALIWH, pa3padaTeBaTh
CTpATEeTUIO PEeIICHNsI IPOOIEMHON CUTYyallid Ha OCHOBE CHCTEMHOTO M MEXIHCIHIUINHAP-
HOTO ITOJIXOJIOB, CTPOUTH CIICHApUH PealU3allii CTPATErH, ONPEAEIIsIs BOSMOXKHbBIC PUCKH
W Ipejyiarasi yTH UX YCTpaHEeHHs

24




	«Системы искусственного интеллекта»
	1. ЦЕЛИ И ЗАДАЧИ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	2. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	3. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ
	4. ОБЪЕМ ДИСЦИПЛИНЫ
	5. СОДЕРЖАНИЕ И СТРУКТУРА ДИСЦИПЛИНЫ
	5.1 Содержание дисциплины
	Введение в искусственный интеллект и основные методы машинного обучения для работы с табличными данными

	5.2 Структура дисциплины
	Введение в искусственный интеллект и основные методы машинного обучения для работы с табличными данными

	6. УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ САМОСТОЯТЕЛЬНОЙ РАБОТЫ ОБУЧАЮЩИХСЯ ПО ДИСЦИПЛИНЕ
	6.1 Общие положения
	6.2 Рекомендации по распределению учебного времени по видам самостоятельной работы и разделам дисциплины
	6.3 Перечень основных вопросов по изучаемым темам для самостоятельной работы обучающихся по дисциплине
	6.4. Перечень литературы для самостоятельной работы
	6.5 Перечень учебно-методического обеспечения для самостоятельной работы
	7. ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ПРОВЕДЕНИЯ ТЕКУЩЕЙ И ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ ОБУЧАЮЩИХСЯ ПО ДИСЦИПЛИНЕ
	7.1 Показатели, критерии и оценивание компетенций и индикаторов их достижения в процессе текущей аттестации
	Практическое задание 1
	Практическое задание 2
	Практическое задание 3

	7.2. Контрольные задания для текущей аттестации
	7.3 Показатели, критерии и оценивание компетенций и индикаторов их достижения в процессе промежуточной аттестации
	7.4 Типовые задания к промежуточной аттестации
	7.5 Средства оценки индикаторов достижения компетенций
	8. ОСНОВНАЯ И ДОПОЛНИТЕЛЬНАЯ ЛИТЕРАТУРА
	8.1 Основная литература
	8.2 Дополнительная литература
	9. ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ, ИСПОЛЬЗУЕМЫЕ ПРИ ОСУЩЕСТВЛЕНИИ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	9.1 Программное обеспечение
	9.2 Перечень информационно-справочных систем и профессиональных баз данных информационно-телекоммуникационной сети «Интернет», необходимых для освоения дисциплины:
	9.3 Лицензионные электронные ресурсы библиотеки Университета
	9.4 Электронная информационно-образовательная среда Университета
	10. МАТЕРИАЛЬНО-ТЕХНИЧЕСКАЯ БАЗА, НЕОБХОДИМАЯ ДЛЯ ОСУЩЕСТВЛЕНИЯ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	ПРИЛОЖЕНИЕ 1

	ФОНД ОЦЕНОЧНЫХ СРЕДСТВ ДЛЯ ПРОВЕДЕНИЯ ТЕКУЩЕЙ И ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ ОБУЧАЮЩИХСЯ ПО ДИСЦИПЛИНЕ
	1 Показатели, критерии и оценивание компетенций и индикаторов их достижения в процессе текущей аттестации
	Практическое задание 1
	Практическое задание 2
	Практическое задание 3

	2. Контрольные задания для текущей аттестации
	3 Показатели, критерии и оценивание компетенций и индикаторов их достижения в процессе промежуточной аттестации
	4 Задания к промежуточной аттестации
	5 Средства оценки индикаторов достижения компетенций

