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AHHOTAIIYSA PABOYEHN MPOTPAMMBI JIUCHUTLJIAHBI
«CucreMbl HCKYCCTBEHHOI0 HHTELJIEKTAa»

Juctumnnuaa «CHcTeMbl HCKYCCTBEHHOT0 MHTeJLIEKTa» sBisieTca (haKyIbTaTUBHON
JTUCITUTIMHOW 00pa3oBaTeIbHON MPOrpaMMBbI BBICIIETO 00pa3oBaHus «COBPEMEHHBIE MOIXO/IbI
K M3YYEHHIO TOJIMTUKH MaMATH U KYJIbTYPHOU MaMATH» MO HANpaBJiIEHUIO MOAroToBKH 46.04.01
Ucrtopust.

Juctunnunaa «CHcTeMbl MCKYCCTBEHHOTO MHTEJUIEKTa» HalpaBieHa Ha pPa3BUTHE Y
MarucTpaHTOB JOIMOJHUTENBHBIX KOMIETCHIMA B cdepe HHPOPMAIMOHHBIX TEXHOJIOTHUH,
3HAaKOMUT MAarucTpaHTOB C OCHOBHBIMH METOJaMH HCKYCCTBEHHOTO HWHTEIJIEKTa, MO3BOJISET
pPa3BUTh HABBIKU JIEKOMIO3UINH, (HOpMaTU3alliU MPOIECCOB M OOBEKTOB I UCTIOIH30BAHUS
MHTEJJIEKTYaJIbHBIX IPOrPAMMHBIX pEUIeHHH B MPo(eccuoHaIbHO 1eATeIbHOCTH.

[IporpamMmoii MHUCIUIUTMHBI TPEAYCMOTPEHBI CIEAYIONINE BUIABI KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHBIN KOHTPOJIb B (hopme 3aueTa (B KOHIIE 4 ceMecTpa).

OO01mas Tpy10eMKOCTh OCBOCHHSI TUCIUTUTHHBI COCTABIISET 2 3a4€THBIX SIUHUIIBI, 72 daca.
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1. HEJIN 1 3AJAYHN OCBOEHUSA JTUCIIUITJIMHBI

Heabro ocBoeHust TuCHUIIMHBI «CHCTEeMbl MCKYCCTBEHHOT0 MHTEJJIEKTA) SIBISETCA
dbopMHUpOBaHWE y MAarucTPaHTOB 0a3bl 3HAHWW AaKTyaJbHBIX HAMPABICHUA Pa3BUTH
HCKYCCTBEHHOT'O MHTEIIJIEKTa B TPOGECCUOHATHHON ACSITENEHOCTH.

JlocTikeHre TIaBHOM LENU NPEANnoiaaraeT KOMIUIEKCHYH PEaM3aldi0 CIIEIYIOIUX
3aga4:

" chopMHpPOBATh y MATHCTPAHTOB MPEACTABICHHE 06 OCHOBHBIX COBPEMEHHBIX METOIAX
HMCKYCCTBEHHOTO MHTEIUIEKTA;

" chOpMHpPOBATh Y MATHCTPAHTOB HABBIKK BBIBICHHS €CTECTBEHHOHAYYHOMN CYITHOCTH
mpo0JieM, BOSHUKAIOUINX B X0J1e MPOPECCHOHATBHON IeATEeIHbHOCTH B 00JIaCTH MOICTHUPOBAHUS
Y aHAJIN3a CJI0KHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA JUCHUIIJINHBI

B pesynbrare wusydeHuss y4eOHON AMCHUIUIMHBI OOYYAIOIIMKCA JOMHKEH OBJAJIETh
ciaeayromuMu  KommeTeHusaMu:  yHuBepcanbHbiMH  (YK). [lmanupyemsple  pe3ynbTarhl
dbopMUPOBaHHS KOMIIETEHIIMA W WHAMKATOPHl MX JOCTHKCHHS B pPE3ylbTaTe OCBOCHHS
JTUCIUTIIMHBI peacTaBieHbl B Tabmure 1.

Tab6mumna 1
I[lnanupyemble pe3yabTaThbl OCBOECHHS AUCIHUIIHHBI, COOTHECEHHbIE ¢ HHINKATOPaAMHU
JOCTHKEHHSI KOMIIeTeHIIHI 00yYaloIuxcsi

Ko n HanmMeHOBaHHe
KOMIIeTeHIIMH

HNuaukaropbl J0CTHXKEHUS
KOMIIEeTeHIIMH

Pe3yabTatel 00yyenus (3HaThb, yMeTh,
BJIAJIETD)

YK-1 Crocoben
OCYILIECTBIISATH
KPUTHYCCKIIA aHATTN3
TPOOIIEMHBIX
CUTYallUi HAa OCHOBE
CHCTEMHOT0 TIOJX0/1a,
BEIpabaThIBATh
CTpaTeruo AecTBUi

NA.YK-1.1. AHanuzupyer
NPOOJIEMHYIO CUTYALNIO KaK CHCTEMY,
BBIABIISS €€ COCTAaBILIOIINE M CBSI3H
MCXIY HUMU

WJI.YK-1.2. Ompezensier npobenbl B
HHpOpPMALIUU, HEOOXOAUMOW  JyIs
peureHuss TPOOJIEMHON CHTyaluH, H

MPOEKTUPYET  MpOoIecchl MO  UX
YCTpaHEHUIO

NA.YK-1.3. Kpuruyecku OLIEHHUBAET
HaIEKHOCTH HCTOYHHKOB
nH(pOpMAaIHH, pabortaer c

MPOTHBOPEUYNBON HH(popMarmen u3
Pa3HBIX HCTOYHUKOB

NI.YK-1.4. PaspabatsiBaer u
COZIePKATENbHO apryMeHTHpYeT
CTPATeTUI0 pCHICHHUS MPOOIeMHON
CHTyallUM Ha OCHOBE CHUCTEMHOTO M
MEKANCIUTUTMHAPHOTO TT0/IX0/10B
NA.VK-1.5. Crpour  cueHapuu
peanu3aluy CTpAaTeTHH, OMNpPEAess
BO3MOJKHBIE PUCKH W TIpeJyIarasi myTH
UX YCTpaHEHHS

3HaTh: METOIBI HAYYHOTO TIO3HAHWSI, B OCHOBE
KOTOPBIX JIEKHUT PacCMOTPEHHE OOBEKTa Kak
CUCTEMBI: L[EJIOCTHOTO KOMILIEKCca
B3aMMOCBSI3aHHBIX JJIEMEHTOB, METOIbI U
MOJIETIH CTPATErnYECKOTO MIAaHUPOBAHUS

3 (YK-1)

YMeTh: c HCIIOJb30BAaHUEM  METOHO0B
CHCTEMHOT'O noaxonaa aHAJIU3UPOBATh
aJbTepHATUBHBIE BapUaHTHI peueHus
HCCIICIOBAaTEIbCKIX  3a7ad, BBIPAOATHIBATH
CTPATETHI0 JeCcTBHI H OILICHHUBATh

3((HheKTUBHOCTD peann3aIiiyl CTPaTETHIeCKUX
IUIAaHOB
Y (YK-1)

Bmagers: 11€JIOCTHOM CHCTEMOHM HAaBBIKOB
METOI0JIOrHYECKOTO HCIIOJIL30BAHUSI
CHCTEMHOTI'0 TI0/IX0/1a TP PELICHUH TPOdIIeM,
BO3HHUKAKOIIUX le/l BBIITIOJIHCHU U
HCCIIE0OBATEIbCKUX pabor, HaBBIKAMH
OTCTaWBaHUA CBOEW TOYKM 3pEHHUs MpHU
BEIpa0OTKE CTPaTEruuecKux IUIaHOB
BBITTOJTHEHUSI UCCIIEOBATEIBCKUX pa0doOT

B (VK-1)

B pesynbrare 0OCBOCHUS AUCHUILTUHBI 00YYaIOIIUICS JOKEH:

3HATD:

METOABl pa3pabOTKH OpPUTMHAIBHBIX QJTOPUTMOB M MPOTPAMMHBIX pELICHHH C
HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUH.

YMETb:

IMPUMEHATDH B Ipolecce MpodecCuoHaNbHOM AeITeIbHOCTH METO/IbI U MTPHUEMbl HAy4YHOTO
aHaJn3a ¢ IPUMEHEHUEM CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA.

BJIAJIETD:




HABBIKAMU JCKOMITO3UIINH, (HOpMaTU3alUU TPOIECCOB U OOBEKTOB ISl UCTIOIh30BAHUS
MHTEJJICKTYyJIbHBIX MPOrPAMMHBIX PEIICHUMN.

3. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM IMPOI'PAMMBI

HucuumuimHa «CuereMbl HCKYCCTBEHHOI0 MHTE/JIEKTa» sBIsieTCs (DaKkyJIbTaTHBHOMN
JUCIUIUIMHON oOpa3oBarenbHOi mporpammel (OI) «CoBpemeHHBIE TOIXOIbI K H3YUYEHHIO
MOJIMTUKU MAMSTH U KyJIbTYPHOU MaMsITH» 110 HaIpasiieHHI0 noArotoBku 46.04.01 «Mcropus».
Kypc unraercs B ueTBepToM cemectpe, hopma MpOMeKyTOUHOM aTTecTallui — 3a4erT.

Jlnis ycTienHoro 0CBOeHUsI MaTepualla JaHHOW TUCIMITIIMHBI TPEOYIOTCS 3HAHUS, YMEHUS
Y HaBBIKH, [TOJIYYEHHBIE B X0J1€ U3yUYEHHUS JUCLMIUIMH OaKalaBpuaTa/crenuainuTera.

3HaHMSA, YMEHHUS U HaBBIKM, IIOJIyYEHHbIE IIPM OCBOCHMM JaHHOW JAMCLUIUIMHBI,
MPUMEHSIOTCSI MarCTpaHTaMH B MPOIIECCE BBIMOIHEHNUS HayYHO-UCCIIE0BATENbCKON paboThl 1
MOJTOTOBKHU K 3aIIUTE U 3aIUTHI BHITYCKHOHN KBaJM(UKAITMOHHON pabOTHI.

4. OFBEM JIUCIHHUIITINHBI
OO6miast Tpy0€MKOCTh OCBOCHHS TUCIIMIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIIBI, 72 Jaca.

Tabnuna 2
O0beM JUCHUILIHHBI
Tunsl y4eOHbIX 3aHATHI O0BLeM THCIHUIIINHBI
H caMOCTOsITeJIbHasi padoTa Bcero Cemectp
1 2 3 4
KonTakTHass padora oOyuammmxess ¢
52 - - - 52

npenojaBartejieM B cooTBeTcTBUM ¢ YII:
Jlexruu (JI) 17 - - - 17
Jlaboparopnsie 3ausatus (J13) 17 - - - 17
[MpakTuueckue 3austus (I13) 18 - - - 18
CamocrositesqibHasi padora (CP) 20 - - - 20

¢opma 3auer - - - 3auer
IIpoMe:kyTOUHAsI aTTECTAIUS

qac. - - - - -
O0mass  TPya0eMKOCTbh  JAUCHHUILUIMHBI 722 i ) ) 79/
(4ac./3.e.)

5. COAEP)KAHUME U CTPYKTYPA JTUCHUIIJIMHBI

CognepkaHue MUCIMIUIMHBI COOTHOCUTCS C TUIAHUPYEMBIMU pe3ysibTaTaMu OOYy4YESHHS 110
JUCIHUITIINHC: qepe3 3aJa4u, (I)opMpreMLIe KOMIICTCHIIMU U UX KOMIIOHCHTBI (3HaHI/I$I, yMeHI/IH,
HaBBIKM — fanee 3YB) mo cpencTBaM WHIUKATOPOB JOCTHIKEHHSI KOMIIETCHIIMI B COOTBETCTBUU
¢ Tabmumei 3.

5.1 Copep:xanue TUCUMILIIHHBI

Taonuma 3
Coaep:kaHue M CIUILIMHbBI
HNupukatopsl
No HanMeHoBanme Koabr KOMHevTeH].ll/l Koaw1 3¥YB (B
w/ Tem (pa3neion) Conep:xanue TeM (pa3aesoB) KOMIIeTeHI ! 1 COOTBETCTBHH
i (B COOTB. ¢ ¢ Tabmumeit 1)
Ta6nureii 1)
Beenenue B | Maremarnyeckuii  JMKOe3 1o
HCKYCCTBEHHBIN 3JIEMEHTaM MaTEeMaTHYECKOMN WLVK-1.1,
MHTEJUIEKT W | CTATUCTUKH, JIMHEHHOH aireOps VL VK-1.2 3 (YK-1)

1 OCHOBHBIE METOIBI | U MATEMAaTHYECKOIO aHaJIU3a. VK-1 " JI.VK-I '3' vV (VK-1)
MAIlTMHHOTO OcHOBHBIE 3a1a4u CUCTEM " II.VK-I ’ 4' B (YK-1)
06y‘{CHPIH aJi1 | HCKYCCTBEHHOI'O HUHTCJIJICKTA. I/IIIYK-I 5.
paboTHI ¢ | Knaccudukanus, xiacrepusaius,

TaOJIUYHBIMUA perpeccus. Tumel MalIMHHOTO




n/n

HaunmeHnoBanmue
TeM (pa3iesioB)

Conep:xanue TeM (pa3jesnoB)

Koapl
KOMIIETEHIIH

H

HNupnkatopsl
KOMIIEeTeHIH
i
(B cooTB. €

Tabnuiieii 1)

Konsi 3YB (B
COOTBETCTBUH
¢ Tabmuneii 1)

JaHHBIMHU

o0y4yeHus: C yuureneMm, 0Oe3
YUHUTEIIS, c YaCTUYHBIM
NPUBJIICYCHHEM YUHUTes,
o0ydeHwne C MOAKPETIICHIEM.
Knaccudukamms Ha  mpumepe
IrOpUTMAa k-Ommkaimmx
coceneii (kNN)

BeicTppiii  mouck  OnmkadImux
cocegeif.  MeTpukH  OLIEHKH
KJ1accuUKaIyu: MIOJTHOTA,
touHocth, F1, ROC, AUC.
BamumanmonHas W TeCTOBas

BEIOOpKA. Kpocc-Bamumarus.
Pabota ¢  KareropuajIbHBIMH
MIPU3HAKAMU.

Perpeccusa. MeTpuku  OLIEHKH
perpeccun: MSE, MAE, R2 -
K03 dunueHT JeTepMUHAITUH.
Jluneitnas perpeccus,
HOJIMHOMHAJIBHAS PErpecCusl.
[lepeobyuenne u perynspusanus,
rpedneBass perpeccusi, LASSO,
Elastic Net.

JIunelnble MOJIEU I
KITaCCH()UKAITUH. [epuenTpoH,
JIOTHCTAYECKAs perpeccus,

TTOJTHOCBSI3HBIC HEWPOHHBIE CETH,
CTOXACTHUYECKUM TpaJInNeHTHBIN

CITyCK u obpaTHoe
pacnpocTpaHeHUe TpaJlueHTa.
Perynspuzanus JINHEWHBIX

MoJienield KitacCu(pUKaIuuH.
Knacrepmzanms.  k-means, k-

means++, DBSCAN,
arJioMepaTuBHas
KIacTepu3anus. MeTpuKy OICHKH
KIIaCTEepH3aINH.

AJNTOPUTMEI, OCHOBaHHBIC Ha
MIPUMEHEHUN pemarommux
nepeBbeB. Kpurepuu

pazaeneHus y37a:
UH(pOpMaLIMOHHBIH BBIUTPBIIIL,

kputepuit JLKuHU.

AHcam0iM penaomux JIepeBbes:
ClIydaliHBI Jiec, TIpaJUeHTHBIN
OycCTHHT.

Mertor  ONOPHBIX  BEKTOPOB.
IIpsamast m oOpaTHas 3amada.

Onpenenenre

ONOPHBIX BEKTOPOB. SIaepHbIi
TPIOK.

Hawusnbrit OaitecoBCKHiA
kiaaccupukaTop. MeTonbl OLEHKH
pacripeaeneHus

npusHakoB. EM-anroputm Ha
TIpUMEPE CMECH rayCCHaH.

Mertonbt Oe3rpaIueHTHOM
ONTHMH3AIIN;: CIIYYaHBIN IOUCK,




n/n

HaunmeHnoBanmue
TeM (pa3iesioB)

Conep:xanue TeM (pa3jesnoB)

Koapl
KOMIIETEHIIH

H

HNupnkatopsl
kommnerennu | Koawl 3YB (B
i COOTBETCTBHH

(B cooTB. € ¢ Tabmuneii 1)

Tabnuiieii 1)

hill climb,

OTXMHTI', TCHETHUICCKHUH AJITOpUTM

Cucrtemsl
TITyOOKOTO
oOyueHust

Heliponnble cetn.  @OyHKIUH
omMOKH HEWPOHHBIX CeTedl u
o0ydeHne ¢ ITOMOIIbI0 00PaTHOTO
pacnpocTpaHEeHUs rpajieHTa.
INonsitie 63T4a U SMOXH.

PaGora ¢ wu3o0paxkeHHsIMH C
IIOMOUIbK0  HEHPOHHBIX  CETEH.
CBepTouHBIE HEHPOHHBIE CETH.
Omnepanyu cBepToK, max-pooling.
[Momynsipabie APXHUTEKTYPHI
CBEPTOUYHBIX HEHPOHHBIX CETEH:
AlexNet, VGG, Inception
(GoogLeNet), ResNet.
TpancdepHoe oOyueHue.
Ob6paborka TekcToB. Pabora ¢
€CTECTBEHHBIM A3BIKOM c
IIOMOLIbK0  HEHPOHHBIX  CETEH.
BekropHble mnpeicTaBieHHs UIs
tekcra: word2vec, skipgram,
CBOW, fasttext. PexyppeHTHBIC
Heliponnsle cety, LSTM, GRU.
Tpanchopmepsr, BERT, GPT

VK-1

WJLYK-1.1.
WJLYK-1.2.
WJI.VK-1.3.
WJL.VK-1.4.
WJL.YK-1.5.

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

OO0yuenwue ¢
TMOJAKPCTIIICHUEM

[onsTus arexra, Cpesl,
COCTOSIHUSI, IEUCTBUN M Harpajpbl.
@yHKONSA IIEHHOCTH COCTOSIHUS
(Value function) wm ¢yHKIHSA
kadectBa aeiictBus (Qfuntion).
OnTuMu3anus CTpaTeruu c
TTOMOIIBIO MaKCHMU3aIU
(GYHKUMHA IIEHHOCTH M KavecTBa.
Q-00yueHue.

I'my6okoe o0y4eHue c
MOJIKPETIICHUEM. Deep Q-
Networks, Actor-critic.

Jns YPOBHS SKCHEPTHBIN:
REINFORCE, A2C, PPO, DDPG.

YK-1

WJLYK-1.1.
WJLYK-1.2.
WLVK-1.3.
WJLVK-1.4.
WJVK-1.5.

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

5.2 CTpyKTypa AUCHUNIHHBI

CTpyKTYpa M CHUILIMHBI

Tabnuma 4

n/n

HaumenoBaHue Tem (pa3jieioB)

O0beM AUCHHUILIMHDI, Yac.
KonTakTHas padoTta
o0yyarommxcst ¢
npenojgaBaTejeM Mo
THIIAM y4eOHBbIX 3aHATHI
B cooTBeTcTBMU € YII

Ja | 13 | M3

Bcero (0) 4

®opma
TeKyIIero
KOHTPO.JISA
ycneBaemMocTu®,
NMPOMEKYTOYHOMH
aTTecTaluu

Ounas ghopma odyuenus

BBenenne B HCKYCCTBEHHBIH
MHTEJUIEKT M OCHOBHBIE METOJIBI
MAIIMHHOTO 00y4YeHus Jist paboTh

C TaOJIMYHBIMA JaHHBIMH

39 10 9 10 10

113




O0beM TUCHHUILINHBI, Yac. Doom
KonTtakTHas padota TeKOP e:"o
o0yyarommxcst ¢ yi
Ne KOHTPOJIs
HanMeHnoBaHue TeM (pa3jiesoB) NMpenoAgaBareJieM 1o .
n/n Bcero . CP ycneBaemMocTu*,
THNIAM y4e0HBIX 3aHATHH TIDOMEKYTOTHOI
B cooTBeTcTBHH ¢ YII paTTeczaunn
a | a3 [ m3
Ounasa ghopma obyuenusn
2. CucTeMbl MTy0OKOro 00yYeHHS 21 5 6 4 6 113
3. OO0yueHHe ¢ MOJKPEIICHHEM 12 2 2 4 4 113
ITpomexyTOUHAN aTTECTALMS - - - - 3ayer
Bcero: 72/2 17 17 | 18 20 -

*[Ipumeuanue. hopmvi mexyue2o KOHMPOJia ycnesaemocmu. npakmuieckoe 3aoanue (113).

6. YA4EBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI
OBYYAIOIIUXCHA 1O JMCIHUIIVIMHE

6.1 O01me moJ1oKeHus

3HaHUS M HABBIKM, IMOJYyYEHHbIE B peE3yJbTaTe JIEKUMH U MPAKTUYECKUX 3aHITHH,
3aKPEIIAIOTCS U Pa3BUBAIOTCA B PE3YJIbTaTe IIOBTOPEHUSA MaTepHUaa, YCBOCHHOIO B ay IUTOPHUU,
MyTeM YTEHUS TEKCTOB M MCCIEO0BATEIbCKON JIUTEpaTypbl (M3 CHUCKOB OCHOBHOH U
JIOTIOJIHUTEILHON JINTEPATYPhl) U UX aHAIIU3A.

CamoctodaTenbHass paboTa sBisieTcs BaKHEWIIEH 4YacTbio Tpolecca  BBICIIETO
oOpasoBanus. Ee ciieyer oco3HaHHO OpraHM30BaTh, BBIACIUB JJIS 3TOT0 HEOOXOMMOE BpeMs U
COOTBETCTBEHHBIM 00pa3oM OpraHu3oBaB pabouee NPOCTPAaHCTBO. BakHeHmIuM s1eMeHTOM
CaMOCTOSITEJIbHOW pabOThl SIBJISETCS MPOpadOTKAa MaTepHUaioB MPOLISNIIMX 3aHATUH (aHAIU3
KOHCIIEKTOB, UYTEHHE PEKOMEHJOBAaHHOM JIUTEpaTypbl) M TMOJArOTOBKA K CJIEAYIOUIUM
JEKIMSIM/TIPAKTHYECKUM  3aHATUSAM. JluTeparypy, peKOMEHJOBaHHYIO B IporpaMMme Kypca,
ClelyeT, MO BO3MOXHOCTH, YUTaThb B TEUEHHUE BCETO CEMECTpa, KOHLEHTPUPYSICh Ha
00yCIIOBJICHHBIX IPOTPAMMOi Kypca TeMax.

CyIIecTBEHHYI0O 4acThb CaMOCTOSITENIbHOM  paboThl MarucTpaHTra MpeACTaBIIsSeT
CaMOCTOSITEJIbHOE HU3yueHHE Y4eOHO-METOJMUECKUX HW3JaHUN, JIEKIMOHHBIX KOHCIEKTOB,
WHTEpHET-pecypcoB U mp. IoAroToBKa K NPaKTUYECKUMM 3aHATHUSM, ONPOCAM, BBIIIOJIHEHHUE
NUCbMEHHBIX padoT TaKKe sIBJIAETCS BaXXHOM (popmoil paboTel MaructpanTa. CaMoCTOSATEIbHAS
pa60Ta MOXKET BECTHUCh KaK HHAWNBUAYAJIbHO, TaK U IIPU CO)ICI\/IICTBI/II/I npenoaaBaTeiis.

6.2 PexoMeHaanuu 1mo pacnpeiejieHHI0 y4eOHOr0 BPpeMEeHH II0 BHIAM CaMOCTOSATEJIbHOH
padoThI U pa3iesnaM IMCHUIIMHBI

Tema 1. BBeneHune B HCKYCCTBEHHbI MHTEJJIEKT U OCHOBHbIE METOAbI MAIIMHHOIO
o0y4eHus1 17151 padoThl ¢ TAOJTMYHBIMH JAHHBIMH.

1.1. N3ydyeHue BONPOCOB, MPEIACTABICHHBIX B CIUCKE TEM JIEKIMOHHBIX 3aHITHUH.
IToBTOpEHME U3Y4YEHHOTO Ha MNPEAbIAYLIMX 3aHATUAX MaTepuana IpU TOATOTOBKE K
MOCJIEAYIOIUM 3aHATUSAM — 5 4acoB.

1.2. TloaroroBka K 3aHATHSAM IO NPEIJIOKEHHBIM s OOCYXJIEHHUs BOIpocam,
CaMOCTOSITEJIbHOE U3yUYEHUE PEKOMEHI0BAHHOM uTeparypbl — 5 yacoB. Mroro: 10 yacos.

Tema 2. CucremMsl ri1ry00Koro ooy4ueHms.

2.1. H3ydyeHue BONPOCOB, MPEICTABICHHBIX B CIHUCKE TEM JICKIMOHHBIX 3aHSATHM.
IToBTOpEHNE U3YyUEHHOIO HA MPEBITYIINX JEKINOHHBIX 3aHATHIX MaTepuasa Ipu MOArOTOBKE
K [TOCJIEYIOIMM 3aHATUSAM — 3 yaca.

2.2. TloaroroBka K 3aHATUSAM IO MPEUIOKEHHBIM Il OOCYXKAECHUS BOIpOCaM,
CaMOCTOSITENIbHOE ~ W3Y4YEHHE PEKOMEHJIOBAaHHOW JIMTEpaTyphl, IMOBTOpPEHHE MaTepuaia
JEKUMOHHBIX 3aHATHH — 3 yaca. Toro: 6 yacos.

Tema 3. O0yueHue ¢ nogKpenieHueM



3.1. IloBTOpEHME NPOIIEHHOrO Ha JEKIMOHHBIX 3aHATUAX MaTepuaa, CaMOCTOATEIbHAs
paboTa ¢ peKOMEHI0OBaHHO JIUTepaTypoit — 2 Jaca.

3.2. TloxroroBka K 3aHATHSAM 1O TPEAJIOKEHHBIM JJsi OOCYXJIEHHUs BOIIpOcaM,
CaMOCTOSTEJIbHBIN TOUCK JIUTEPATYPHBIX UCTOYHUKOB — 2 4aca. MToro: 4 yaca.

6.3 IlepeyeHb OCHOBHBIX BONPOCOB 0 U3y4aeMbIM TeMaM JJIsl CAMOCTOSITEJIbHOI PadoThI
00y4arouUXcH Mo JUCHHUILUIUHE

l. Pa3nble Gpopmbl yyacTusi B MEXIyHAPOIHON KOH(MEpPEHIIMH KaK CIIyIIaTeIb U Kak
Jnoknaruuk. KakoBbl ux BakHelMe acnekTsl? KakoBo 3HaU€HUs TaKOTO y4acTus JUIsl MOJIOIBIX
YUYEHBIX?

2. Mertoab! aHanu3a HUHPOPMALMOHHOTO, BU3YaJIbHOTO, CJIOBECHOTO U Ip. MaTepuasia
B 00J1aCTH T'YMaHUTapHbBIX HayK.

3. [TpuHIUIBI TOCTAHOBKHU 3324 HAyYHO-UCCIIEAOBATENLCKUX MIPOEKTOB B 00IaCTH
T'YMAHUTAPHBIX IPOEKTOB.

4. O1eHKa akTyaJTbHOCTH Pa3IMYHbIX TPOOJIeM 'yMaHUTAPHOTO 3HAHMUS.

6.4. Ilepeyennb uTEpaTypHI 1JISl CAMOCTOSTEILHOM PadOThI

1. l'openos, C.B. OcHOBBl HayuyHBIX HCClenoBaHui : ydeOHoe mocobue / C.B.
I'openos, B.I1. T'openos, E.A. I'puropses ; nox pex. B.II. I'openosa. - 2-e usn., crep. - Mocksa ;
bepnun : lupext-Menua, 2016. - 534 c. : wi., Tabn. - bubauorp. B kH. - ISBN 978-5-4475-8350-
7 ; To xe [Dnexrponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443846

2. Beperexuna, C. B. Mojenn, METOIbI, alrOPUTMBI U TPOTPAMMHBIC PEIICHUS
BBIYHUCIUTENFHBIX MAIllMH, KOMIUIEKCOB M cUCTeM : yueOHuK : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. Muanakanst. — M3na. 2-e, non. — Mocksa ; bepnun : Iupekr-Menua, 2021. — 307
C. : Wi, cxem., Tabn. — Pexum goctyma: mo  mogmucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=602526 . — bubmumorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TekcT : 3NeKTPOHHBIN.

3. [eep, A. Unayctpus 4.0 : oT mpopbIBHON OM3HEC-MOJEIN K aBTOMAaTH3AI[UU
ousHec-mpoueccoB : yueOHuk / A. leep ; mox nayd. pen. [I. Credanosckoro ; mep. ¢ anra. /.
Credanosckoro, O. A. Bunuuenko ; Poccuiickas akagemMusi HapOJHOTO XO35AWCTBA U

rocynapcTBeHHOU ciyxObl Tipu [Ipesunente Poccuiickoit denepanuu. — Mocksa : Jleno, 2020.
— 272 c. : cxeM., Tabi., ui. — (Axkagemuueckuil yueOHuK). — Pexxum pocTymna: mo mojmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=612569 . — bubauorp. B kH. — ISBN 978-5-
85006-194-4. — TekcT : 3MeKTPOHHBIH

6.5 IlepeyeHp y4eOHO-METOAMYECKOr0 00ecedeHHs JJIsl CAMOCTOATEIbLHOH padoThI

s obecriedeHns: caMOCTOSTENbHON pabOThl MAarUCTPAHTOB MO JUCHUIUIMHE «CHCTEMBI
HCKYCCTBEHHOI'O MHTEIIJIEKTa» pa3paboTaHO yueOHO-METOUUECKOe 00eCIeYeHNE B COCTABE:

1. KonTponbHble 3a1aHus )11 NOATOTOBKM K MPOLEAYpaM TEKYIIEro KOHTpos (II.
7.2 Paboueii mporpaMmsl).

2. TunoBsle 3amaHus JUId MOATOTOBKM K HPOMEXYTOUHOW arrtecranuu (m. 7.4
PaGoueit nporpammst).

3. PexomeHnyeMble OCHOBHAsI, JONOJIHUTENbHAS JIUTepaTypa, HTepHET-pecypcsl U
crpaBo4Hble cucTeMsl (11. 8, 9 Paboueit nporpammsl).

4. Pabouas nmporpaMmMa JUCHMIUIMHBI pa3MelIeHa B JIEKTPOHHON HH(pOpPMaIlMOHHO-

00pa3oBaTeNbHONW Cpefie YHUBEpCUTETa Ha JJIEKTPOHHOM Yy4eOHO-METOJMUYECKOM pecypce
AHOOBO «EYCII6» — obpa3oBatensnom noptane LMS Sakai — Sakai@EU.
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7. @OHJ] OHEHOYHBIX CPEACTB JJI51 HPOBEJEHMSA TEKYIIEH U
INPOMEXYTOYHOU ATTECTALINUHU OBYYAIOLHIUXCH 11O AUMCHUIIJIMHE

7.1 Iloka3aTe/in, KpUTEPUHN U OLlCHUBAHUE KOMIIETEHIMII U MHAMKATOPOB UX JIOCTHKEHHUS
B Mpouecce TeKyuei arrecTanuu

Nudopmarnus o coaepkaHuu U MPOIEAYPe TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH, METOTUKE
OIICHUBAHMSI 3HAHWM, YMEHHI U HABBIKOB 00YYAIOIIETOCS B X0J1€ TEKYIIEro KOHTPOJIS TOBOSTCS
Hay4YHO-TIEJIaTOTHYECKUMHU PAOOTHUKAMH Y HUBEPCUTETA JI0 CBEACHUS 00yUJaroIIerocs: Ha IEpBOM
3aHSATHUM MO TaHHOW TMCIUILIMHE.

Tekymmii KOHTPOJIb MPEAYCMATPUBAET MOJATOTOBKY MAaruCTPAHTOB K Ka)XJOMY 3aHATHIO,
BBITIOJIHEHHUE MPAKTUYECKUX 3aJaHUM, a TaKXKE aKTUBHOE CIyLIIaHWE Ha JIEKUMSIX. Marucrpanr
JIOJDKEH MPUCYTCTBOBATH HA 3aHATHSAX, OTBEYATh HA MOCTABJIECHHBIE BOMPOCHI, TOKA3bIBAsI, YTO
IPOYHUTANl Pa3doUpacMyr0 JIUTEPATypy, MPEACTABIATH COAEpKATEIbHBIC PEIUIMKH IO TeMam
00CyX)IeHUSI.

Texymuid KOHTPOJb MPOBOAMUTCA B (hOpME OICHUBAHUS BBHITIOTHEHHS MaruCTPaHTOM
MPAKTUYECKUX 3aJaHUM, JEMOHCTPUPYIOIIMX CTENEHb 3HAKOMCTBA MArMCTPAaHTOB C
JIOIIOJTHUTEIHOW JIMTEPATyPOM.

Tabmumna 5
IMoxka3aTenu, KpUTEPHUHU U OlleHMBAHNE KOMIETEHIIUIH M MHIUKATOPOB UX
TOCTHKEHHSI B IIPoIecce TeKYIIeid aTTecTAINH

HauMmeHoBaHue TeMbI Kon HnauxaTopbl Koap1 3YB (B Dopmni Pesyabrarh:
KOMIT€TEeHI{ . o 1) TeKyliero TeKyl1ero
(pa3nena) - KOMIIEeTeHIH i COOTB. ¢ TalJ1. KOHTPOIS KOHTPOS
Breaenue B
HCKYCCTBEHHBII UA.VK-1.1.
3 (VK-1)
HWHTEJJIEKT U OCHOBHBIE NA.VK-1.2. [IpakTuueckoe 3a4TeHO/
YK-1 Y (YK-1)
METOABl  MAIIWMHHOIO M. YK-1.3. B (VK-1) 3agaHue 1 HE 3a4TEHO
oOyueHus mnsi paboThHI NA.YK-1.4.
c TaOJIMIHBIMH M. VK-1.5.
JAHHBIMH
WI.YK-1.1. 3 (VK-1) ITpakTryeckoe 3auTeHo/
- 3 2
CucTeMbl NIyOOKOro YK-1 WLYR-1.2. YV (VK-1) sasarne HE 3aHTeHO
OyueHus VAYK-L3. B (VK-1)
ooyHe WJI.YK-1.4.
N VK-1.5.
e BT S R o Qe
Obyuenue ¢ VK-1 I/II[.YK—I.3. vV (VK-1) A HE 3a4TCHO
MOAKPETIIICHUEM WL YK-1.4. B (YK-1)
NI YK-1.5.
Tabmnuua 6

Kpurepuu oueHuBanus
Kpurepnn onennBanns

®opMBbI TeKyLIET0
KOHTPO.JIS
yCIeBaeMoCTH

MIOJTHOE M TIPABWJIBHOE BBHIIOJHEHHE 3a/laHHs B COOTBETCTBUH C TPEOOBaHMSIMH K
COJICP)KaHMIO, CTPYKTYpPE, JIOTHKE, apryMEeHTanuH, O(QOPMIICHHIO C BO3MOXKHBIM
HEOONBIINM KOJIMYECTBOM TIIOTPEIIHOCTEH (HampuMep, IJIOXO BbIICpKaHHAS
CTPYKTypa TeKCTa, HEJOCTaTOYHAs apryMEHTaNus! OTACIbHBIX TE3UCOB) — 3aU4TCHO
MAariucTpaHT BBIIOJIHAET 33JaHUE YAaCTUYHO WJIM C CYIIECTBCHHBIMH HENOYETaMHU
(HEKOpPEKTHO Cc(OPMYJIMPOBAH HCCIIEAOBATENILCKUI BOMPOC, HE OIpPEACICHBI
OCHOBHBIE areHTbl, HEKOPPEKTHO BBIOPAHBI METOJBI MCCIENOBaHMUs, TPEOOBAHUS K
COJICPIKAHHUIO, CTPYKTYpE, JIOTHKE, apryMEHTaluH, O(OPMIICHUIO HE BBIIOJIHEHBI) —
HE 3aUTeHO

IIpakTuueckoe 3a1anue
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7.2. KoHTpPOJIbHBIE 3aJaHUA I TeKylleld aTTecTallun

IIpumepHbIH MaTepua/l NPAKTHYECKHUX 3aJaHU:

1. Metoasl paboTsl ¢ Tabnuuamu B Python. Arperamnus u Busyanuzanusi g1aHHbiX. [IpoBenenue
NEPBUYHOIO aHaJIM3a JaHHbIX.

[enu: u3yyeHne MeTo/10B paboThl ¢ AaHHBIMU B Python u mpoBeneHue mepBUYHOrO aHaNIM3a
JTAHHBIX.

3amanue: 3arpy3ute aaracet B pandas gatadpeitm. BeiBenuTe oCHOBHBIE IMapaMeTphl JlaTaceTa.
Omnpenenure, CKOJBKO B JaTaceTe CIy4yaeB OTCYTCTBHUA HpHU3HAKOB. OIpenenute, CKOIbKO
MIPU3HAKOB SIBIISIIOTCSl KaTeropualbHbIMU. Busyanmusupyiite pacrnpeneieHue HTpHU3HAKOB 110
KJaccaM. Busyanusupyiite 3aBUCMMOCTb MEXy TPU3HAKAMHU.

2. Vcionb3oBaHue U cpaBHEHUE alroputMoB kiaccudukanuu: kNN, pematomniye nepeBbes U Ux
aHcaMOJTu, JIOTHCTUYECKAas PErpeccHsl.

[{enu: mpuMeHEHHE U OLIEHKA aJTOPUTMOB KJIaCCU(PUKALIUU.

3ananue: Pa3znenute garacer Ha oOydaroUIMii M BaJUJALMOHHBIA C COXpaHEHHEM MPOMOPLHUI
kiaccoB. Kimaccubuuupyiite TOUku U3 gaTaceTa ¢ moMoIpio anroputMoB KNN, moructudeckoin
perpeccun, CART, ciyuaitnoro neca, CatBoost. [logOepure mydine napameTpsl aJropuTMOB C
MOMOIIbIO BAIUJAIMOHHON BbIOOpKU. CpaBHUTE BpeMsl paObOThl aITOPUTMOB U 3aBUCUMOCTb OT
npenoOpaboTKU TaHHBIX.

3. HWcnonp3oBaHue M OIEHKA aJropuTMOB perpeccuu. llonbGop onTUMalbHBIX NapaMeTpoB
perpeccuu.

[enu: u3yyeHue aaropuTMOB PETPECCUU.

3ananue: [IpuMenuTe MeTO IMHEHHOMN perpeccuu /Ui peleHus 3a1aun Ha aaracere. Jlo6aBbre
B JlaTaceT MOJIMHOMUANIbHbIE TpU3HaKku. JloOaBisiiTe MpU3HAKU 10OKa HE YBUAUTE Nepeo0yueHne
Ha BaJyauuoHHOM Aartacerte. [Ipumenure rpeOHeByto perpeccuto 1 LASSO, yToOb! M30aBUTHCS
OT nepeodyyeHUsl.

4. OnTuMu3alMOHHbIE 33/1a4u U UX pemieHus. [logdop runepnapameTpoB alropuTMa ¢ IOMOIIbIO
METOOB ONITUMH3AINN

Llenu: u3yyeHue alropuTMOB pEIIEHUs] ONTUMU3ALMOHHBIX 3a/1a4.

3aganue:

1. OnTumu3MpyiiTe JUIMHY MaplIpyTa B 3a/1a4e KOMUBOSDKEpA C TOMOIIbI0 anroputMoB hill climb,
OTXKHUTa ¥ TEHETUYECKOTO alTropuTMa. BhIBeIuTe MOTyYUBIIMNACS ITyTh U €T0 JUTHHY.

2. OnTuMuU3MpyHTE rUIEepnapaMeTphl AIropuTMa MaIlIMHHOTO 00y4YeHHs (Ha BBIOOP) € TTOMOIIbIO
CITy4aifHOTO TIOMCKa, MTOMCKA 1o pemerke, anroputMa hill climb, rererndeckoro anropurma.

5. Knaccuduxkanus nzobpaxenuii u TpanchepHoe oOyueHue.

Henu: nzyyenue MeTo10B IIyOOKOTO O0YUYEeHHS I paOOTHI C H300paKEHUSIMH.

3ananue: 3arpy3uTe JaTaceT U CO3JaiiTe uTepaTop Uil MOJENU TI1yOOKOro o0y4eHus. 3arpy3ure
npenodyuennyio Ha ImageNet cBeprounyio cetb (AlexNet, VGG unmu ResNet) u mo6aBpTe K
backbone nonHOCBA3HBIN ol U1 00yueHus. OOydnTe HEHPOHHYIO CeTh Ha, BU3yaJIM3UPOBaB
rpaguk (yHKIMH MOTEph Ha oOydaromied W BalUWIAlMOHHOW BbIOOpKe. Peanmusyiite mMomyib
IPUMEHEHUs HEMPOHHOM CeTH K JJaHHBIM, IPOBEPHTE KaueCTBO OOYUYEeHUsI Ha TECTOBOM BBIOOPKE.
6. PaboTa ¢ TeKCTaMM U UX BEKTOPHBIMHU IIPEJICTABICHUSIMH.

Llenu: uzyueHue Moenell BEKTOPHOTO MPEICTaBIEHUS TEKCTOB.

3amanune: Ckauaiite mnpenoOydeHHbIe BekTopa mia  cioBaps. C  MOMOIIBIO  JTHO00TO
knaccudukaropa mammmuaHoro odydenus (KNN, SVM, CatBoost) knaccuduuupyiite TeKCThl U3
JaTacera mo cymme BeKTopoB ciioB. Kimaccudummpyiite Teketsl ¢ momonibio LSTM cetn.

7. llpumenenue Q-Networks /u1s peleHns IpoCcThIX OKPYKEHHH.

[enu: u3yueHue npuMeHeHHs! 00yUEHHsI C MOAKPEITICHUEM JUIsl pEIIeHUH 3a/1a4 KOHTPOJIS.
3ananue: OOy4uTe NPOCTYIO MOJHOCBA3HYIO Q-ceTh Ui peleHus okpyxenust LunarLander.
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7.3 Iloka3aTe/in, KpUTEPUHN U OLICHUBAHUE KOMIIETEHIMII U MHAMKATOPOB UX JIOCTHKEHHUS
B Mpouecce NPOMeKyTOYHOH aTTecTaluu

@dopMa NPOMEKYTOYHON ATTECTALlMM — 3a4€T, BBICTABIIIEMbII Ha OCHOBE YCTHOTO
OTBETa Ha BOIPOCHI.
Ilepen 3aueTomM IPOBOIWTCA KOHCYJIbTAllMs, HA KOTOPOM IPENoJaBaTellb OTBEYaeT Ha
BOIIPOCHI MarUCTPAHTOB.
B pe3ynbpTaTe mpomMexyTOYHOrO KOHTPOJISI 3HAHUM CTYJEHTHI MTOJIy4YaroT aTTECTALUIO 110
JUCLHUIIINHE.
Ta0mmma 7
IHoka3aTeu, KpUTEPHHU U OLICHUBAHUE KOMIIETEHUMI M HHIMKATOPOB UX NOCTHKECHUHA
B IIpoLecce NpPOMeKYTOYHOM aTTecTaluu

Koapr 3¥YB
(B

dopma
op Koasl HNupukatopsl

MPOMeKYTOUHOI "
KOMIIEe KOMIIETeHIH I
aTTecTAlMH/BHU COOTBETCTBU Kpurepuu ouennBanus Onenka
. | TeHUH (6 cooms. ¢
MPOMeKYTOUHOM .

. u c
aTTecTAlNu " Tabauyed 1) Tabnuneii 1)

Maructpadr JgaeT OTBETHl Ha
BONPOCHI Omiera, A KOTOPBIX
XapaKTepHO: 3auteHo
. rirybokoe YCBOEHHE
MPOrpaMMHOT0 MaTepHaa,

. M3JI0KEHNE ero
MCUEpIBIBAIOLIE, IIOCIIEI0BATENLHO,
YeTKO,

. yMeHHe Jienarthb
000CHOBaHHBIE BBHIBOJIBI,
coOyoieHue HOpPM  yCTHOH W
MICHbMEHHOH JIUTEPATyPHOH PEUH.

MarucTpaHT TpEACTaBISICT OTBET
Ha BOTIPOC omnera,
3 (YK-1) CBUICTEIIbCTBY O 0
YV (VK-1) HEKOMITETCHTHOCTH  MAarucTpaHTa,
B (VK-1) OpH  CHEAYIOUMX  IapaMerpax
oTBeTA:

L HE3HAaHUWE 3HAUYUTEIbHOU
Y4acTH MPOrPaMMHOTO MaTepuana,

. HaJM4ue CYIIECTBEHHBIX
omuodoK B ONPE/ICIICHUSX,
(hopMyHpOBKaX, MOHUMAaHUU
TEOPETUUYECKUX MOJIOKEHUH;

. 0eccHCTEeMHOCTh npu
OTBETE Ha TIOCTABIICHHBII BOIPOC,

J OTCyTCTBHE B  OTBETE
JIOTHYECKH KOPPEKTHOTO aHaIn3a,
apryMeHTaluu, Kinaccuukaimm,

L HaJM4ue HapyLEeHU HOpM
YCTHOM U MMACbMEHHOM
JINTEPATYPHOHU pPeUH.

UI.YK-1.1.
3auer / VK- W.YK-1.2.
VCTHBIM OTBET Ha W.YK-1.3.
BOIIPOCHI NA.YK-1.4.

WJL.VK-1.5.

He
3a4TEHO

Pesynbrathl ciaum mpomMeXKyTOYHOW aTTeCTalliy MO HAIMPaBJICHUSM MOATOTOBKU YPOBHS
MarucTpaTypsl OIICHUBAIOTCS MO CTOOAJUTPHON CUCTEME OLIEHKH B COOTBETCTBHH ¢ [lomoxkeHnem
0 ¢dopmax, MEPUOAMYHOCTH W TOPSAKE OPTraHM3AlMd W TPOBEIACHHUS TEKYIIETr0 KOHTPOJIS
YCIEeBAaEMOCTH M TMPOMEKYTOUHOW arrecranuu oOyuatonmxcs B AHOOBO «EVYCIIo»
CJIEAYIOIHUM 00pa30oM COTJIaCHO Tabwie 7a.

Tabmmna 7a
CucreMa OlleHKHM 3HAHMH 00y4YaOIUXCS
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[IsaTubanapHas (CTaHaApTHASA) CHCTEMA CrobamipHasi CHCTEMA OLIEHKH bunapnas cucteMa oLeHKH
5 (oTIMYHO) 100-81 3a4TCHO
4 (xopoi1io) 80-61
3 (YIOBIETBOPHUTEILHO) 60-41
2 (HeYJI0BJICTBOPUTEIILHO) 40 u MeHee HE 3a4TeHO

Pe3ynbTaThl mpoMeKyTOYHOrO KOHTPOJISI MO JWUCHUIUIMHE, BhIpaKEHHbIE B OWHApHOMN
CHCTEME «3aYTEHO», TIOKA3bIBAIOT YPOBEHb C(HOPMHUPOBAHHOCTH y 00YyHAIOLIETOCs KOMIETEHIUI
M0 AWCIUIUIMHE B COOTBETCTBHU C KapTaMH KOMIIETEHIIMA OCHOBHOM TpodeccruoHambHON
00pa3oBaTeNbHON MPOrpaMMbl  BBICIIETO 00pa3oBaHUs — TPOTPaMMBbI  MarucTpaTypbl
«CoBpeMeHHBIE TOJIXOJbl K HM3YYEHHIO MOJUTHKUA MaMsITH W KyJbTypHOM MaMsATH» IO
HanpasJieHUIo noaArotoBku 46.04.01 Hcropus.

Pe3ynbTaTel mpoMeKyTOYHOrO KOHTPOJISI 10 JWMCUUIUIMHE, BhIpAaKEHHbIE B OWHApHON
CHCTEME «HE 3aUTCHO, MOKA3bIBAIOT HEC(HOPMUPOBAHHOCTH Y 00YYAIOLIErOCcs KOMIIETCHIIUH 110
JTUCUUIUINHE B COOTBETCTBHU C KapTaMH KOMIIETEHIIMA OCHOBHOM MpPOQeCcCHOHATBHON
0o0pa3oBaTeNbHON TPOrpaMMbl  BBICIIETO 00pa3oBaHUST — TMPOTPaAMMbl  MarucTpaTypbl
«CoBpeMeHHbIE TOJIXOJbl K HM3YYEHUIO MOJUTHUKUA NaMsITH W KyJbTYpHOM MNaMATH» IO
HanpasJieHUIo noaArotoBku 46.04.01 Hcropus.

7.4 TunoBbie 3a1aHUSA K IPOMEKYTOYHOMN aTTeCTALMHU

YK-1 CnocobeH ocymecTB/ISITh KPUTHYECKUH aHAJIM3 NMPO0JeMHBIX CUTyalluii HA OCHOBe
CHCTEMHOI0 MOJAX0/Aa, BEIPA0aThIBATH CTPATETrHIO AelCTBUI

Bapmuanr 1.

1.1 baifecoBckuii knaccudukarop. Onenka npuzHakoB (Gaussian, Bernoulli, Multinomial). EM
AJITOPUTM.

1.2 Knacrepuzamms. kMeans, kMeans++, MeanShift, DBSCAN.

Bapwuanr 2.

2.1 Aucambmu. Soft and Hard Voting. Bagging. Cry4aitaslii jec.

2.2 Metpuueckuii kinaccupukatopsl. KNN. WKNN.

Bapuanr 3.

3.1 JInnennas perpeccus. LASSO, LARS. CART.

3.2 [epeBbs pemienuidl. MHpopmanmonsblii Beiurpeinl. Omubka KiaccupUKa, SHTPOIMHUS,
kpurepuit Jxunu. [IpyHuHr.

Bapuanr 4.

4.1 I'no6anbublit nouck. Ciyyaiinslii mouck. Grid search. CiyuaitHoe 6iykaanue. baiiecoBckas
ONTUMHU3ALIHSL.

4.2 JInneiinas perpeccus. [lonnnomuansHas perpeccus. I peOHeBas perpeccusi.

Bapuanr 5.

5.1 AdaBoost. I'pagreHTHBII OyCTUHT peIIaloNX AePEBbEB.

5.2 Knacrepuszanus. Agglomerative Clustering. MeTpuku kiactepuzanuu.

Bapuanr 6.

6.1 Ouenka knaccudukanuu. IdpdextuBHocts 10 [lapeto. Precision-Recall 1 ROC kpussie.
AUC.

9.2 Heiipounbie ceru. Ilepuentpon Pozen6marra. OOpaTHOe pacnpoCTpaHEHUE TIpajHeHTa.
@OyHKmMK akTuBauy. Softmax.

Bapuanr 7.

7.1 Jlokansublil mouck. Hill Climb u ero paznoBunnoctu. Oxur. ['eHeTHUECKUI anropuTM.

7.2 MeTon OnOpHBIX BEKTOPOB. Sapa.

7.5 CpencrBa olleHKH HHAMKATOPOB J0CTUKEHHS] KOMIIeTeHIIUH

Tabmuua 8
CpencTBa OeHKH HHANKATOPOB JOCTHKEHUsI KOMIMETEeH it
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NuaukaTopbl KOMIETEeH U

(s cooms. ¢ Tabuuyeii 1) CpencTBa oueHKH (6 cooms. ¢ Tabnuyamu 5, 7)

Koapl koMnereHmia

WJLYK-1.1.
WJL.YK-1.2.
WJI.VK-1.3.
WJL.YK-1.4.
WJLYK-1.5.

VK-1 IIpaxkTudeckoe 3afaHue, yCTHBINA OTBET Ha

BOIPOCHI

Tabmauua 9
OnucaHue CpecTB OLEHKH HHIMKATOPOB JOCTHKEHHS] KOMIIeTEeHIIHIi

CpencrBa onieHKH
(6 cooms. ¢ PexoMeHIOBaHHBIN TJIAH BHITIOJTHEHUS] PA0OTHI
Tabnuyamu 5, 7)

MarucTtpaHT B XOf€ IOJrOTOBKM U BBIOJHEHHS NPAaKTUYECKUX 3aJaHUH IOKa3bIBAeT
HaJIMYUE MpPaKTHYECKOH 0a3bl 3HAaHMKM B paMKax JUCLUUIUIMHBL, HEOOXOIUMOH ISt
BBINOJIHEHUS  CIIENYIONIMX JEHCTBUA B 00nacTh IMpoQecCHOHANBHONW JesTeIbHOCTH:
AQHAIM3MPOBATH MTPOOIIEMHYIO CHTYAIHIO, OIPENENIATh MPOOEbl B MH(POPMAINH, OLICHUBATH
Ha/&KHOCTh CTOYHMKOB MH(GOPMAINHY, pa3pabaThiBaTh CTPATETHIO PELICHUS NPOOIEMHOM
CUTYaIll Ha OCHOBE CHCTEMHOTO M MEXIMCIMIUIMHAPHOTO MOIXOJ0B, CTPOUThH CIICHAPHH
peann3alyy CTPAaTeTHH, ONPEIENIss BO3MOXKHBIE PUCKH M IIpeAsaras MyTH UX YCTPaHEHHS

[IpaxTnueckoe
3a/aHKe

MarucTtpalT B XOA€ MOATOTOBKM M YCTHOTO OTBETa Ha BOIPOCHI ITOKA3bIBACT HAIHYME
MPaKTHYeCKON 0a3pl 3HAHWM B paMKax TUCHUIUIMHBL, HEOOXOOMMOM IS BBHITOIHEHHS
CIIEAYIONMX JeHCTBUH B 00MacTH NpOQEeCcCHOHANBHOW MIEATENbHOCTH: AaHAJIM3HPOBATH
MPOOJIEMHYIO CHUTYAIHIO, ONMPEACIIATh MpoOeabl B MH(OPMAIMH, OICHUBATH HAAEKHOCTD
HCTOYHHUKOB MH(OpManuu, pa3padaThiBaTh CTPATErUIO PELICHUS] IPOOJIEMHON CUTYalluu Ha
OCHOBE€ CHUCTCMHOI'0 W MEKIUCHUIUIMHAPHOI'O MNOAXOAO0B, CTPOUTH CHEHAPUH pEaJin3allin
CTpAaTEeruu, ONpeIelisis BO3MOXKHbBIE PUCKH U IIpeiyiaras NyTH WX YCTpaHEHUs!

YCTHBIN OTBET Ha
BOIIPOCHI

8. OCHOBHAA U N1OINIOJIHUTEJIbHASA JIMTEPATYPA

8.1 OcHoBHas uTEeparypa

l. Beperexuna, C. B. Mogenu, MeTOabl, aqrOpuTMbl M HPOrPAMMHBIE PELICHUS
BBIYHCIUTENHHBIX MAIllMH, KOMIUIEKCOB M cucTeM : yueOHuK : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. Muanakanss. — M3, 2-e, non. — Mocksa ; bepnun : Iupekr-Menua, 2021. — 307
c. : wmn, cxem., Tabn. — Pexum gocryma: mo  noamucke. —  URL:
https: //b1b110club ru/index.php?page=book&id=602526 . — bubauorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TekcrT : 2JIEKTPOHHBI.

2. [eep, A. Unayctpus 4.0 : oT mpOphIBHON OWM3HEC-MOJEIN K aBTOMAaTHU3aIluU
ousHec-mpoueccoB : yaeOHuk / A. leep ; mox nayd. pen. [. Credanorckoro ; mep. ¢ auria. /.
Credanosckoro, O. A. Bunumuenko ; Poccuiickas akagemMusi HapOJHOTO XO35SWCTBA |

rocynapcTBeHHOU ciyxO0bl Tipu [Ipesunente Poccuiickoit denepanuu. — Mocksa : Jleno, 2020.
— 272 c. : cxeM., Tabi., ui. — (Akagemuueckuil yueOHuK). — Pexxum pocTtymna: mo moimucke. —
URL: https://biblioclub.ru/index.php?page=book&id=612569 . — bubauorp. B ka. — ISBN 978-5-
85006-194-4. — TexcT : 37€KTPOHHBIM.

8.2 lonostHuTEIBHAS JIUTEPATYPA

l. PeiObuna, I'. B. MWutemnekryanpHble oOydaronMe CHCTEMbI Ha OCHOBE
MHTETPUPOBAHHBIX SKCIIEPTHBIX CUCTEM : yueOHoe nocodue : [16+] / I'. B. Poibuna. — Mockaa :
Hupexr-Menua, 2023. — 132 c. : un. — Pexum pgocryna: mo mnoxamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=695260 . — bubauorp. B ka. — ISBN 978-5-4499-
3347-8. — TekcT : 3IEKTPOHHBIMN.

2. ABepuenkoB, B. U. OcHOBBI MaTeMaTHUECKOrO MOJEIMPOBAHUS TEXHUYECKUX
cucteM : yueOHoe nocobue : [16+] / B. . Aepuenkos, B. I1. denopos, M. JI. Xeliden. — 4-¢
u3n., crep. — Mocksa : @JIMHTA, 2021. — 271 c. : cxeMm., wi., Tabn. — Pexxum mocTyma: mo
noanucke. — URL: https:/biblioclub.ru/index.php?page=book&id=93344 . — bubnuorp. B KH. —
ISBN 978-5-9765-1278-8. — TeKCT : 2JI€KTPOHHBIIL..
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9. TH®OPMALIMOHHBIE TEXHOJIOI'MH, UCIIOJIB3YEMBIE I1PU
OCYHWECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLHECCA

9.1 IlporpamMmmHoe obecnieueHne

[Ipu ocymiecTBiieHUH 00pPa30BaTEIBLHOTO MpPOIECCa MAaruCTpaHTaMU U TPOodhecCopCcKo-
MPEMoAaBaTeIbCKUM ~ COCTAaBOM  HCIIOJB3YETCS  CIEAYIOIIee JIMIEH3MOHHOE IPOrPaMMHOE
obecrieyeHue:

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 Acrobat Reader DC /Pro — 6ecrutatao
Opera — 6ecruiaTHO

9. Mozilla — GecrimaTHO

10. Anpexc.bpayszep (Yandex Browser) — 6ecriaTHO
11. VLC - 6ecrutatao

9.2 IlepeyeHb MHPOPMAITUOHHO-CIIPABOYHBIX CHCTEM M MPO(ecCHOHAIBHBIX 0a3 TaHHBIX
HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH «MHTepHeT», HE0OXOAUMBIX IS
OCBOEHHS TUCHHUILINHBI:

NudopManHOHHO-CIIPABOYHbIE CHCTEMBI

1. I'apanTt.Py. UnpopmanmonHo-npaBoBoii noprai: http://www.garant.ru

2. Undopmannonnas cucreMa «EnauHoe OKHO pocTyma K 00pa3oBaTelbHBIM pecypcam»:
http://window.edu.ru/

3. MuHuCTepCcTBO  HaykM W Bblcmiero  obOpaszoBanus  Poccuiickoit ~ ®enepauuu.
https://minobrnauki.gov.ru/

4. OtkpbiToe  oOpasoBanue. Accoumanus  «HanuonaneHas — mnargopMa  OTKPBITOrO
obpazoBanus»: http:/npoed.ru

5. OdunnmansHas Poccust. CepBep opraHoB rocyaapcTBeHHon Biactu Poccuiickoit ®enepanun:
http:/www.gov.ru

6. OpuuuanbHbIi MHTEpHET-MOpTaN MpaBoBOM HHpOpManuu. locymapcTBeHHas cucTeMa
npaBoBoi nHpopmanuu: http://pravo.gov.ru

7. IpaBoBoii caiit Koncynerantllntoc: http://www.consultant.ru/sys

8. Poccuiickoe obpazoanue. denepanbubiil moptant: http:/ www.edu.ru

IIpogeccnonanbubie 0a3bl JAHHBIX HH(OPMALMOHHO-TEJICKOMMYHUKAIIMOHHONH CeTH
«HHTEepHET»:

EHUIIT — DnekrponHas 6ubanoreka «Hayunoe nacnenue Poccun»: http://e-heritage.ru/
Wnrenpoc. UnTennexryansHas Poccus: http:/www.intelros.ru/

HanmonanwsHas snexktponHas 6ubanoreka HOB: http://www.rusneb.ru

[Tpe3unentckas 6ubmmoTeka: http:/www.prlib.ru

Poccuiickas rocynapctBenHas 6ubnuoreka: http:/www.rsl.ru/

PN kW

. Poccuiickag HanmouanpHas Ouoimoreka: http:/ www.nlr.ru/poisk/
DJIeKTPOHHbBIE KYPHAJIbI 1JIs1 HCTOPUKOB

1
1. Mup ucropuu http://www.historia.ru/
7

. Mcropuk — o0O11ecTBEeHHO-OTUTHYECKUI XKypHaI http://www.historicus.ru/

. OTKpBITBIN TEKCT. DNEKTPOHHBIN NeproaAnYecKui )xypHan — http://www.opentextnn.ru/
. OnexTpoHHBIN xkypHan «Cubupckas 3anmkay http://www.zaimka.ru/

. NB: Ucrtopuueckue uccienoBanus http://e-notabene.ru/hr/

. BecTHHK apXxeosioruu, aHTponoJIoruu 1 3THorpaduu http:/ www.ipdn.ru/

. Apesusisa Pycek. Bornipocsl MmenueBuctuku http://www.drevnyaya.ru/

2
3
4
5.
6
2
3
4
5
6
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9.3 JIuneH3MOHHbIE 3JIeKTPOHHBbIE pecypchbl OM0JIMOTEeKH YHUBEPCUTETA
IMpodeccnonanbHbie 6a3bl JAHHBIX:

[TonHbIi epedeHb TOCTYMHBIX 00yYaromuMcs Mpo(ecCHOHaIBHBIX 0a3 JaHHBIX
npeJicTaBieH Ha ounraabHOM caiite Y HuBepcurera https://eusp.org/library/electronicresources,
BKJIIOYas CIeyIole 0a3bl JaHHBIX:

1. eLIBRARY.RU — Poccuiickuii nHpOpMallMoHHO-aHATUTUYECKUI OpTal B 00J1aCTH HAyKH,
TEXHOJIOTUH, METUIIMHBI 1 00pa3oBaHMs, colepKaliuii pedeparbl U MOIHBIE TEKCThl Hay4HBIX
cTaTel M myOIMKaluii, HayKoMeTpuieckas 0asza manHbix: http://elibrary.ru;

2. YuuBepcuterckas nngpopmannonnas cucrema POCCHUS — 6a3a 21eKTpOHHBIX pecypcoB
JUTsL y4E€OHBIX MPOTPaMM U HCCIIEI0BATENIbCKUX MMPOEKTOB B 00JaCTH COLUATbHO-TYMaHUTAPHBIX
HaykK: http://www.uisrussia.msu.ru/;

3. DIEeKTPOHHBIE KYpPHAIBI 10 NOJMUCKE (TEKYyIIue HOMEpa Hay4HbIX 3apyOex HBIX KypHAJIOB).

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CUCTEMBbI:

1. Znanium.com — DnexkTpoHHas oubnuoteunas cucrema (3bC) — http://znanium.com/;
2. YHuBepcurterckast 0ubinoreka oHlaiH — DIeKTpoHHAst OMbIMOTeyHas cUCTeEMa
(OBC) — http://biblioclub.ru/

9.4 DyiekTpoHHAasi HHPOPMAIMOHHO-00pa30BaTe/ILHAS cpela Y HUBEPCUTETA

OO0pa3oBaTeNbHbIN MPOLECC MO AUCHUIUIMHE TOJICPKUBACTCS CPEACTBAMH JJICKTPOHHOM
MH(POPMALIMOHHO-00pa30BaTeNbHOM  cpenbl YHUBEpCUTETa, KOTOpas BKIOYaeT B cels
AEKTPOHHBIN yueOHO-MeToanueckuii pecypc AHOOBO «EYCII6» — oOpa3oBaTenbHbIi TOpTal
LMS Sakai — Sakai@EU, nuiieH3uoHHBIE 3JEKTPOHHBIE PeCypchl OMOINOTEKN YHUBEPCUTETA,
opurmaneueiii  calit YHuBepcurera (EBpomeiickuii ynuBepcurer B Cankrt-IlerepOypre
[https://eusp.org]), TOKaIbHYIO CETh U KOPHOPATUBHYIO 3JICKTPOHHYIO MOYTY YHHMBEpPCHUTETA, U
o0ecreynBaer:

O nmoctyn K yyeOHBIM IIaHaM, paboduMM MporpamMmaM AMCUUIUIMH (MOJyJel), NPakTUK U K
U3JIAHUSAM DJICKTPOHHBIX OWOIMOTEYHBIX CHCTEM W DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKazaHHBIM B paboduX Mporpammax;

O  ¢uxcanuro xona o0Opa3zoBaTeNbHOrO MpoLEcca, Pe3yIbTaTOB IPOMEXKYTOUHON aTTECTAllUU U
pe3yJIbTaTOB OCBOECHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBl;

O  ¢dopmupoBaHue 3€KTPOHHOTO NOPTHOINO 00YUaIOLIETrocs, B TOM YUCIIE COXpaHEHUe padoT
oOyyaromerocsi, pelueH3uil M OIEHOK 3a 3TH pabOThl CO CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa30BaTeNbHOrO Mpolecca;

O B3aumojeiicTBUEe MeXIy YYacTHUKaMH OOpa3oBaTeIbHOIO Ipolecca, B TOM YHCIE
CHHXPOHHOE W (WJIM) aCHHXPOHHOE B3aWMOJIEHiCTBHE mocpeacTBoM cetu «HTepHeT
(3JIEKTPOHHOM MOYTHI U T.1.).

Kaxnprii  oOydaromuiics B TEYCHHWE BCEro Iepuoaa oOydeHuss oOecreueH
UH/IMBUYalbHbIM HEOIPAaHMYEHHBIM JOCTYNOM K 3JIEKTPOHHBIM pecypcaM OuOIHMOTEKH
VYHuBepcurera, coiepkalleil u3gaHus yueOHou, yueOHO-MeTOIMYECKOW U MHOM JIUTEpaTyphl 110
U3y4aeMoi AUCIUIIUHE.

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS AJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA

B xozne peanmu3zanyu 00pa3oBaTeNbHOTO MPOIECCa UCTIONB3YIOTCS CIICUAIN3UPOBAHHBIC
MHOFOQ)YHKIII/IOH&HBHI)IC ayJuTopun Jisd IMPOBCACHUA 3aHATHI JICKITMOHHOI'O THIIA, 3aHATHI
CEMHUHAPCKOTO THIA, TPYMIOBBIX ¥ WHIUBUAYAIbHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJS M
IIPOMEXYTOYHON  aTTecTalud, YKOMIUIEKTOBAHHBIE CIIELMAJIU3UPOBAHHON MeOenbl0 U
TEXHUYECKHMHU CPEJICTBAMH OOYYCHUS, CITYKAIIUMU ISl IPEICTaBIIeHHs Y4eOHOW HH(pOpMAIn
00JIBILION ayAUTOPUH.

[lpoBeneHue 3aHATHH JICKIIMOHHOTO THIIA OOECIICUMBACTCS JICMOHCTPAIIMOHHBIM
000pyI0BaHUEM.
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[Tomemienuss nasi caMOCTOSTENHHONW pPabOThI OCHAIICHBI KOMITBIOTEPHOW TEXHUKOH C
BO3MOKHOCTBIO TIOJKIIFOUEHHS K ceTh «VHTepHeT» M oOecredeHrneM JOCTyIa B JIEKTPOHHYIO
MH(GOPMAIIMOHHO-00Pa30BATENBHYIO CPEy OpTaHU3aIlIH.

Jduas i ¢ OrpaHMYeHHbBIMM BO3MOKHOCTSIMHM 3/I0POBbSI M  HHBAJIUI0B
MPEAOCTABIACTCS BO3MOYKHOCTh MPUCYTCTBUSL B AyJAMTOPUU BMECTE€ C HHMMHM aCCHUCTEHTa
(momomnHuKa). Jms ciiaboBUIAIINX TPEAOCTABIAECTCS BO3MOXKHOCTh YBEIWYEHHUS TEKCTa Ha
skpane (IIK). [ns camocToaTensHON paboOThI JHUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBBSI
B TIOMEIICHHUH JIsI CAMOCTOSITEIbHOM pab0ThI oprann3oBano o1Ho MecTo (I1K) ¢ Bo3MoxHOCTSIMU
OECKOHTAaKTHOTO BBOJa WH(GOpPMAIMU W YIPABICHHUS KOMIIBIOTEPOM (CIeUaTN3UPOBAHHOE
JUIEH3UOHHOE TMporpaMMHoe obOecrieuenne — Camera Mouse, BeO kamepa). bubnmoteka
YHUBEPCUTETA MPEAOCTABISIET yAaJeHHBIN T0CTYN K Db ¢ BO3BMOXKHOCTSAMU ISl CTaOOBUISIIINX
yBenudeHus: Tekcta Ha skpane [1K. Jluna ¢ orpanndeHHBIME BO3MOXXHOCTSMH 370POBbS MOTYT
py HEOOXOJIMMOCTH BOCIOJB30BATHCS HMEIOIIMMCS B YHUBEPCHTETE KPECIOM-KOJSCKOi. B
y4eOHOM KoOpIlyce HMeeTcs ajnanTupoBaHHbli nudT. Ha mnepBom 3taxe oOopynoBaH
CHEIHATM3UPOBAHHBIN TyaseT. Y BXoJla B 3/laHUE YHHUBEPCUTETA ISl HHBAJIUIOB 000pyI0BaHA
crienuagbHasl KHOTMKA, BXOJIHAS cpena obecnedeHa nHOOPMAIMOHHON TOCKOH O PeXUMeE PabOThI
YHUBEPCUTETA, BHIIOJIHEHHOW peNbe(PHO-TOYSUHBIM TaKTHIBHBIM IpudTOoM (a30yka bpaiins).
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IIpniaoxenne 1

®OHJ ONEHOYHBIX CPEACTB IIO JIUCHUIIJIMHE

CucreMbl HCKYCCTBCHHOI'0 MHTECJIJICKTA
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®OHJ ONEHOYHBIX CPEACTB JJIA ITPOBEJEHU S TEKYIIEH U
INPOMEXYTOYHOU ATTECTALHNHU OBYYAIOLIUXCH 11O AMCHUIIJIMHE

1. HOKa3aTeJII/I, KPUTEPUHA U OICHUBaAHUE KOMIIeTEeHLIN 1 HHAUKATOPOB MX JOCTHKCHUSA B

npouecce TeKyueni arrecTanun

Nudopmarnus o coaepkaHnuu U MPOIEAYPe TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH, METOTUKE
OIICHUBAHMSI 3HAHW, YMEHHI U HABBIKOB 00YYAIOIIETOCS B X0J1€ TEKYIIEro KOHTPOJIS TOBOSTCS
Hay4YHO-TIEJITaTOTHIECKUMHU PAOOTHUKAMH Y HUBEPCUTETA JI0 CBEACHUS 00yUYaroIIerocs: Ha IEPBOM

3aHATHHU N0 JAHHOW TUCIUILIMHE.

Texkymuil KOHTPOJIb MPEAYCMATPUBAET ITOATOTOBKY MATMCTPAHTOB K KaXKJI0OMY 3aHSTHUIO,
BBIIIOJIHCHUE NIPAKTUYECKUX 3aJaHUM, a TAKXKE aKTUBHOE CIYIIaHHWE Ha JEKUMAX. MarucrpaHr
JIOJKEH MPUCYTCTBOBATH HA 3aHATHUAX, OTBEYATh HA NOCTABJICHHBIE BOIPOCHI, TOKA3bIBASI, YTO
poYnTall pa3dupaeMyro JUTEpaTypy, NPEICTaBIATh COAEPIKATENbHbIE PEIUIMKH 0 TeMaM

00CyX)IeHUsI.

TeKyn.[PIﬁ KOHTPOJIb MPOBOAUTCS B (I)OpMC OLICHUBAHHWA BBIIIOJIHCHUA MAruCTpaHTOM

MPAKTUYCCKUX

3aJIaHuM,

JIOIIOJTHUTEIbHOW JIMTEPATyPOM.

JIEMOHCTPHUPYIOIIUX

CTCIICHb

3HaAaKOMCTBa

MarucTpaHTOB C

Tab6mumna 1

HOKa?.aTeJ'll/I, KPUTECPUH U ONCHUBAHUE KOMIIEeTeHIINii 1 HHAUKATOPOB UX
JOCTHKCHHUSA B ITpoLecCcCe TeKyHICﬁ aTTeCTAllMU

HauMmeHoBaHue TeMbI Kon HnauxaTopbl Koap1 3YB (B Dopmni Pesyabrarh:
KoMuereni KOMIIeTeH LM €0O0TB. ¢ TadJ. 1) reiywero reiymero
(pasneia) HH ) : KOHTPOJIsI KOHTPOJIsI
Breaenue B
HCKYCCTBEHHBII NA.VK-1.1.
3 (VK-1)
HWHTEJJIEKT U OCHOBHBIE NI VK-1.2. [IpakTuueckoe 3a4TeHO/
YK-1 Y (YK-1)
METOJbl  MAIIMHHOI'O M. YK-1.3. B (VK-1) 3amanue 1 HE 3a4TECHO
oOyueHus mnsi paboThHI NA.YK-14.
c TaOJIMIHBIMH NJ.VK-1.5.
JTAHHBIMH
WI.YK-1.1. ITpakTryeckoe 3auTeHo/
UJ.VK-1.2 3 (VR-1) 3ajanue 2 HE 3a4TEHO
CucTeMbl NIyOOKOro YK-1 ' o YV (VK-1)
o0yueHHs VA YK-1.3. B (YK-1)
NA.YK-1.4.
M. VK-1.5.
T N e o R
Obyuenue ¢ VK-1 I/II[.VK—I.3. vV (VK-1) A HE 3a4TCHO
MOAKPETIIICHUEM WL YK-1.4. B (YK-1)
NI YK-1.5.
Ta0muua 2

Kputepun onennBanus

®opMBbI TeKyLIET0
KOHTPO.JIS
yCIeBaeMoCTH

Kpurepnn onennBanns

IIpakTuueckoe 3a1anue

MOJIHOE ¥ TPaBHJIEHOE BBINIOJHEHHE 33JaHHs B COOTBETCTBHU C TPEOOBAaHUSIMHU K
COZICPIKAHMIO, CTPYKTYpE, JIOTHKE, apryMEHTAlld, O(QOPMICHHIO C BO3MOXKHBIM
HEOOJIBIIMM  KOJNWYECTBOM TIOTPEUIHOCTeH (Hampumep,
CTPYKTypa TeKCTa, HeJOCTaTOYHAs apIyMEHTalHs OTACJIBHBIX TE3UCOB) — 3aYTEHO
MAaruCTpPaHT BBINOJHAET 33JaHHE YaCTHYHO WIM C CYILECTBEHHBIMH HEHOYeTaMH
(HEKOPPEKTHO C(HOPMYIHPOBAH HCCIEAOBATEIbCKUM BONPOC, HE OIPEAEICHBI
OCHOBHBIC ar¢HTbl, HCKOPPEKTHO BI)I6paHI)I METOAbI UCCICAOBAHUA, TpeGOBaHI/IH K
COJIEPXKAHUIO, CTPYKTYPE, JIOTUKE, apTyMEHTAIMU, O(OPMIICHHIO HE BBITIOJHEHBI) —
HE 3a4TE€HO

TUIOXO  BBIACPIKaHHAS
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2. KoHTpoJIbHBbIE 32/1aHUA 1JIMl TeKylIeld aTTecTaluu

IIpumepHbIH MaTepua/l NPAKTHYECKHUX 3aJaHU:

1. Metoasl paboTsl ¢ Tabnuuamu B Python. Arperamnus u Busyanuzanusi g1aHHbiX. [IpoBenenue
NEPBUYHOIO aHaJIM3a JaHHbIX.

[enu: u3yyeHne MeTo/10B paboThl ¢ AaHHBIMU B Python u mpoBeneHue mepBUYHOrO aHaNIM3a
JTAHHBIX.

3amanue: 3arpy3ute aaracet B pandas gatadpeitm. BeiBenuTe oCHOBHBIE IMapaMeTphl JlaTaceTa.
Omnpenenure, CKOJBKO B JaTaceTe CIy4yaeB OTCYTCTBHUA HpHU3HAKOB. OIpenenute, CKOIbKO
MIPU3HAKOB SIBIISIIOTCSl KaTeropualbHbIMU. Busyanmusupyiite pacrnpeneieHue HTpHU3HAKOB 110
KJaccaM. Busyanusupyiite 3aBUCMMOCTb MEXy TPU3HAKAMHU.

2. Vcionb3oBaHue U cpaBHEHUE alroputMoB kiaccudukanuu: kNN, pematomniye nepeBbes U Ux
aHcaMOJTu, JIOTHCTUYECKAas PErpeccHsl.

[{enu: mpuMeHEHHE U OLIEHKA aJTOPUTMOB KJIaCCU(PUKALIUU.

3ananue: Pa3znenute garacer Ha oOydaroUIMii M BaJUJALMOHHBIA C COXpaHEHHEM MPOMOPLHUI
kiaccoB. Kimaccubuuupyiite TOUku U3 gaTaceTa ¢ moMoIpio anroputMoB KNN, moructudeckoin
perpeccun, CART, ciyuaitnoro neca, CatBoost. [logOepure mydine napameTpsl aJropuTMOB C
MOMOIIbIO BAIUJAIMOHHON BbIOOpKU. CpaBHUTE BpeMsl paObOThl aITOPUTMOB U 3aBUCUMOCTb OT
npenoOpaboTKU TaHHBIX.

3. HWcnonp3oBaHue M OIEHKA aJropuTMOB perpeccuu. llonbGop onTUMalbHBIX NapaMeTpoB
perpeccuu.

[enu: u3yyeHue aaropuTMOB PETPECCUU.

3ananue: [IpuMenuTe MeTO IMHEHHOMN perpeccuu /Ui peleHus 3a1aun Ha aaracere. Jlo6aBbre
B JlaTaceT MOJIMHOMUANIbHbIE TpU3HaKku. JloOaBisiiTe MpU3HAKU 10OKa HE YBUAUTE Nepeo0yueHne
Ha BaJyauuoHHOM Aartacerte. [Ipumenure rpeOHeByto perpeccuto 1 LASSO, yToOb! M30aBUTHCS
OT nepeodyyeHUsl.

4. OnTuMu3alMOHHbIE 33/1a4u U UX pemieHus. [logdop runepnapameTpoB alropuTMa ¢ IOMOIIbIO
METOOB ONITUMH3AINN

Llenu: u3yyeHue alropuTMOB pEIIEHUs] ONTUMU3ALMOHHBIX 3a/1a4.

3aganue:

1. OnTumu3MpyiiTe JUIMHY MaplIpyTa B 3a/1a4e KOMUBOSDKEpA C TOMOIIbI0 anroputMoB hill climb,
OTXKHUTa ¥ TEHETUYECKOTO alTropuTMa. BhIBeIuTe MOTyYUBIIMNACS ITyTh U €T0 JUTHHY.

2. OnTuMuU3MpyHTE rUIEepnapaMeTphl AIropuTMa MaIlIMHHOTO 00y4YeHHs (Ha BBIOOP) € TTOMOIIbIO
CITy4aifHOTO TIOMCKa, MTOMCKA 1o pemerke, anroputMa hill climb, rererndeckoro anropurma.

5. Knaccuduxkanus nzobpaxenuii u TpanchepHoe oOyueHue.

Henu: nzyyenue MeTo10B IIyOOKOTO O0YUYEeHHS I paOOTHI C H300paKEHUSIMH.

3ananue: 3arpy3uTe JaTaceT U CO3JaiiTe uTepaTop Uil MOJENU TI1yOOKOro o0y4eHus. 3arpy3ure
npenodyuennyio Ha ImageNet cBeprounyio cetb (AlexNet, VGG unmu ResNet) u mo6aBpTe K
backbone nonHOCBA3HBIN ol U1 00yueHus. OOydnTe HEHPOHHYIO CeTh Ha, BU3yaJIM3UPOBaB
rpaguk (yHKIMH MOTEph Ha oOydaromied W BalUWIAlMOHHOW BbIOOpKe. Peanmusyiite mMomyib
IPUMEHEHUs HEMPOHHOM CeTH K JJaHHBIM, IPOBEPHTE KaueCTBO OOYUYEeHUsI Ha TECTOBOM BBIOOPKE.
6. PaboTa ¢ TeKCTaMM U UX BEKTOPHBIMHU IIPEJICTABICHUSIMH.

Llenu: uzyueHue Moenell BEKTOPHOTO MPEICTaBIEHUS TEKCTOB.

3amanune: Ckauaiite mnpenoOydeHHbIe BekTopa mia  cioBaps. C  MOMOIIBIO  JTHO00TO
knaccudukaropa mammmuaHoro odydenus (KNN, SVM, CatBoost) knaccuduuupyiite TeKCThl U3
JaTacera mo cymme BeKTopoB ciioB. Kimaccudummpyiite Teketsl ¢ momonibio LSTM cetn.

7. llpumenenue Q-Networks /u1s peleHns IpoCcThIX OKPYKEHHH.

[enu: u3yueHue npuMeHeHHs! 00yUEHHsI C MOAKPEITICHUEM JUIsl pEIIeHUH 3a/1a4 KOHTPOJIS.
3ananue: OOy4uTe NPOCTYIO MOJHOCBA3HYIO Q-ceTh Ui peleHus okpyxenust LunarLander.
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3. IToka3aTeiu, KpUTEPHH U OLlEHMBAHME KOMIIETEHINH W HHANKATOPOB MX JOCTH/KEHUS B
npouecce MpPoMe:KyTO4HOM aTTecTaluu

@dopMa NPOMEKYTOYHON ATTECTALlMM — 3a4€T, BBICTABIIIEMbII Ha OCHOBE YCTHOTO
OTBETa Ha BOIPOCHI.
Ilepen 3aueTomM IPOBOIWTCA KOHCYJIbTAllMs, HA KOTOPOM IPENoJaBaTellb OTBEYaeT Ha
BOIIPOCHI MarUCTPAHTOB.
B pe3ynbpTaTe mpomMexyTOYHOrO KOHTPOJISI 3HAHUM CTYJEHTHI MTOJIy4YaroT aTTECTALUIO 110
JUCLHUIIINHE.
Tao0muma 3
IHoka3aTeu, KpUTEPHHU U OLICHUBAHUE KOMIIETEHUMI M HHIMKATOPOB UX NOCTHKECHUHA
B IIpoLecce NpPOMeKYTOYHOM aTTecTaluu

Koapr 3¥YB
(B

dopma
op Koasl HNupukatopsl

MPOMeKYTOUHOI "
KOMIIEe KOMIIETeHIH I
aTTecTAlMH/BHU COOTBETCTBU Kpurepuu ouennBanus Onenka
. | TeHUH (6 cooms. ¢
MPOMeKYTOUHOM .

. u c
aTTecTAlNu " Tabauyed 1) Tabnuneii 1)

Maructpadr JgaeT OTBETHl Ha
BONPOCHI Omiera, A KOTOPBIX
XapaKTepHO: 3auteHo
. rirybokoe YCBOEHHE
MPOrpaMMHOT0 MaTepHaa,

. M3JI0KEHNE ero
MCUEpIBIBAIOLIE, IIOCIIEI0BATENLHO,
YeTKO,

. yMeHHe Jienarthb
000CHOBaHHBIE BBHIBOJIBI,
coOyoieHue HOpPM  yCTHOH W
MICHbMEHHOH JIUTEPATyPHOH PEUH.

MarucTpaHT TpEACTaBISICT OTBET
Ha BOTIPOC omnera,
3 (YK-1) CBUICTEIIbCTBY O 0
YV (VK-1) HEKOMITETCHTHOCTH  MAarucTpaHTa,
B (VK-1) OpH  CHEAYIOUMX  IapaMerpax
oTBeTA:

L HE3HAaHUWE 3HAUYUTEIbHOU
Y4acTH MPOrPaMMHOTO MaTepuana,

. HaJM4ue CYIIECTBEHHBIX
omuodoK B ONPE/ICIICHUSX,
(hopMyHpOBKaX, MOHUMAaHUU
TEOPETUUYECKUX MOJIOKEHUH;

. 0eccHCTEeMHOCTh npu
OTBETE Ha TIOCTABIICHHBII BOIPOC,

J OTCyTCTBHE B  OTBETE
JIOTHYECKH KOPPEKTHOTO aHaIn3a,
apryMeHTaluu, Kinaccuukaimm,

L HaJM4ue HapyLEeHU HOpM
YCTHOM U MMACbMEHHOM
JINTEPATYPHOHU pPeUH.

UI.YK-1.1.
3auer / VK- W.YK-1.2.
VCTHBIM OTBET Ha W.YK-1.3.
BOIIPOCHI NA.YK-1.4.

WJL.VK-1.5.

He
3a4TEHO

Pesynbrathl ciaum mpomMeXKyTOYHOW aTTeCTalliy MO HAIMPaBJICHUSM MOATOTOBKU YPOBHS
MarucTpaTypsl OIICHUBAIOTCS MO CTOOAJUTPHON CUCTEME OLIEHKH B COOTBETCTBHH ¢ [lomoxkeHnem
0 ¢dopmax, MEPUOAMYHOCTH W TOPSAKE OPTraHM3AlMd W TPOBEIACHHUS TEKYIIETr0 KOHTPOJIS
YCIEeBAaEMOCTH M TMPOMEKYTOUHOW arrecranuu oOyuatonmxcs B AHOOBO «EVYCIIo»
CJIEAYIOIMUM 00pa30oM COTJIacHO Tabwmie 3a.

Tabmmna 3a
CucreMa OlleHKHM 3HAHMH 00y4YaOIUXCS
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[IsaTubanapHas (CTaHaApTHASA) CHCTEMA CrobamipHasi CHCTEMA OLIEHKH bunapnas cucteMa oLeHKH
5 (oTIMYHO) 100-81 3a4TCHO
4 (xopoi1io) 80-61
3 (YIOBIETBOPHUTEILHO) 60-41
2 (HeYJI0BJICTBOPUTEIILHO) 40 u MeHee HE 3a4TeHO

Pe3ynbTaThl mpoMeKyTOYHOrO KOHTPOJISI MO JWUCHUIUIMHE, BhIpaKEHHbIE B OWHApHOMN
CHCTEME «3aYTEHO», TIOKA3bIBAIOT YPOBEHb C(HOPMHUPOBAHHOCTH y 00YyHAIOLIETOCs KOMIETEHIUI
M0 AWCIUIUIMHE B COOTBETCTBHU C KapTaMH KOMIIETEHIIMA OCHOBHOM TpodeccruoHambHON
00pa3oBaTeNbHON MPOrpaMMbl  BBICIIETO 00pa3oBaHUs — TPOTPaMMBbI  MarucTpaTypbl
«CoBpeMeHHBIE TOJIXOJbl K HM3YYEHHIO MOJUTHKUA MaMsITH W KyJbTypHOM MaMsATH» IO
HanpasJieHUIo noaArotoBku 46.04.01 Hcropus.

Pe3ynbTaTel mpoMeKyTOYHOrO KOHTPOJISI 10 JWMCUUIUIMHE, BhIpAaKEHHbIE B OWHApHON
CHCTEME «HE 3aUTCHO, MOKA3bIBAIOT HEC(HOPMUPOBAHHOCTH Y 00YYAIOLIErOCcs KOMIIETCHIIUH 110
JTUCUUIUINHE B COOTBETCTBHU C KapTaMH KOMIIETEHIIMA OCHOBHOM MpPOQeCcCHOHATBHON
0o0pa3oBaTeNbHON TPOrpaMMbl  BBICIIETO 00pa3oBaHUST — TMPOTPaAMMbl  MarucTpaTypbl
«CoBpeMeHHbIE TOJIXOJbl K HM3YYEHUIO MOJUTHUKUA NaMsITH W KyJbTYpHOM MNaMATH» IO
HanpasJieHUIo noaArotoBku 46.04.01 Hcropus.

4. Tunosele 32JaHNS K IPOMEKYTOYHOM aTTeCTAlMU

YK-1 CnocobeH ocymecTB/ISITh KPUTHYECKUH aHAJIM3 NMPO0JeMHBIX CUTyalluii HA OCHOBe
CHCTEMHOI0 MOJAX0/Aa, BEIPA0aThIBATH CTPATETrHIO AelCTBUI

Bapmuanr 1.

1.1 baifecoBckuii knaccudukarop. Onenka npuzHakoB (Gaussian, Bernoulli, Multinomial). EM
AJITOPUTM.

1.2 Knacrepuzamms. kMeans, kMeans++, MeanShift, DBSCAN.

Bapwuanr 2.

2.1 Aucambmu. Soft and Hard Voting. Bagging. Cry4aitaslii jec.

2.2 Metpuueckuii kinaccupukatopsl. KNN. WKNN.

Bapuanr 3.

3.1 JInnennas perpeccus. LASSO, LARS. CART.

3.2 [epeBbs pemienuidl. MHpopmanmonsblii Beiurpeinl. Omubka KiaccupUKa, SHTPOIMHUS,
kpurepuit Jxunu. [IpyHuHr.

Bapuanr 4.

4.1 I'no6anbublit nouck. Ciyyaiinslii mouck. Grid search. CiyuaitHoe 6iykaanue. baiiecoBckas
ONTUMHU3ALIHSL.

4.2 JInneiinas perpeccus. [lonnnomuansHas perpeccus. I peOHeBas perpeccusi.

Bapuanr 5.

5.1 AdaBoost. I'pagreHTHBII OyCTUHT peIIaloNX AePEBbEB.

5.2 Knacrepuszanus. Agglomerative Clustering. MeTpuku kiactepuzanuu.

Bapuanr 6.

6.1 Ouenka knaccudukanuu. IdpdextuBHocts 10 [lapeto. Precision-Recall 1 ROC kpussie.
AUC.

9.2 Heiipounbie ceru. Ilepuentpon Pozen6marra. OOpaTHOe pacnpoCTpaHEHUE TIpajHeHTa.
@OyHKmMK akTuBauy. Softmax.

Bapuanr 7.

7.1 Jlokansublil mouck. Hill Climb u ero paznoBunnoctu. Oxur. ['eHeTHUECKUI anropuTM.

7.2 MeTon OnOpHBIX BEKTOPOB. Sapa.

5. Cpe)]CTBa OHCHKU HHAUKATOPOB JOCTUKCHUA KOMIIeTeHIInii

Tao0mnuua 4
CpencTBa OeHKH HHANKATOPOB JOCTHKEHUsI KOMIMETEeH it
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Koapl koMnereHmia

NuauxaTopbl KOMIeETEHIUH

(s cooms. ¢ Tabuuyeii 1) CpenctBa oueHKH (6 cooms. ¢ Tabnuyamu 1, 3)

VK-1

WJLYK-1.1.
WJL.YK-1.2.
WJI.VK-1.3.
WJL.YK-1.4.
WJLYK-1.5.

HpaKTI/I‘leCKOG 3aJlaHucC, YCTHBIﬁ OTBCT Ha
BOIPOCHI

Tabmuna 5

Onucanue cpeacTB OIEHKH HHIANKATOPOB JOCTHKEHHUs] KOMIETeHIIH

CpencrBa onieHKH
(6 cooms. ¢
Tabnuyamu 1, 3)

PexoMeH10BaAHHBIH NJIAH BBINOJIHEHUS paﬁOT])I

[IpaxTnueckoe
3a/aHKe

MarucTtpaHT B XOf€ IOJrOTOBKM U BBIOJHEHHS NPAaKTUYECKUX 3aJaHUH IOKa3bIBAeT
HaJIMYUE MpPaKTHYECKOH 0a3bl 3HAaHMKM B paMKax JUCLUUIUIMHBL, HEOOXOIUMOH ISt
BBINOJIHEHUS  CIIENYIONIMX JEHCTBUA B 00nacTh IMpoQecCHOHANBHONW JesTeIbHOCTH:
AQHAIM3MPOBATH MTPOOIIEMHYIO CHTYAIHIO, OIPENENIATh MPOOEbl B MH(POPMAINH, OLICHUBATH
Ha/&KHOCTh CTOYHMKOB MH(GOPMAINHY, pa3pabaThiBaTh CTPATETHIO PELICHUS NPOOIEMHOM
CUTYaIll Ha OCHOBE CHCTEMHOTO M MEXIMCIMIUIMHAPHOTO MOIXOJ0B, CTPOUThH CIICHAPHH
peann3alyy CTPAaTeTHH, ONPEIENIss BO3MOXKHBIE PUCKH M IIpeAsaras MyTH UX YCTPaHEHHS

YCTHBIN OTBET Ha
BOIIPOCHI

MarucTtpalT B XOA€ MOATOTOBKM M YCTHOTO OTBETa Ha BOIPOCHI ITOKA3bIBACT HAIHYME
MPaKTHYeCKON 0a3pl 3HAHWM B paMKax TUCHUIUIMHBL, HEOOXOOMMOM IS BBHITOIHEHHS
CIIEAYIONMX JeHCTBUH B 00MacTH NpOQEeCcCHOHANBHOW MIEATENbHOCTH: AaHAJIM3HPOBATH
MPOOJIEMHYIO CHUTYAIHIO, ONMPEACIIATh MpoOeabl B MH(OPMAIMH, OICHUBATH HAAEKHOCTD
HCTOYHHUKOB MH(OpPMAINH, pa3padaThiBaTh CTPATETHIO PEIIeHUs MPOOIEMHOM CHTyalluy Ha
OCHOBE€ CHUCTCMHOI'0 W MEKIUCHUIUIMHAPHOI'O MNOAXOAO0B, CTPOUTH CHEHAPUH pEaJin3allin
CTpAaTEeruu, ONpeIelisis BO3MOXKHbBIE PUCKH U IIpeiyiaras NyTH WX YCTpaHEHUs!
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