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AHHOTAIIUA PABOYEH ITPOT' PAMMBI JIUCIIATLJIMHBI
«CHueTeMbl HCKYCCTBEHHOTO HHTEIJIEKTA»

Hucnumimmaa «CuereMbl MCKYCCTBEHHOTO0 HHTEJJIEKTa» sBIAeTCA (pakylbTaTUBHOU
IUCLUUIUIMHOW vacTh oOpa3oBarenbHONW mporpamMmbl  «KynbTypHass aHTPOMOJOTHS» I10
HanpapyieHUI0 MoAroToBKH 46.04.03 AHTPOINONIOTHS U STHOJIOTHUSI.

JucuummHa «CHCTeMbl MCKYCCTBEHHOIO MHTEJUIEKTa» HAlpaBlI€HAa Ha DPa3BUTHE Y
MarucTpaHTOB JOMOJIHUTENbHBIX KOMIIETEHUUH B cdepe HHOOPMAIMOHHBIX TEXHOJOTHH,
3HAKOMHUT MAarucTpaHTOB C OCHOBHBIMH METOJAMHU HCKYCCTBEHHOI'O HHTEIIEKTA, IO3BOJIET
pPa3BUTh HABBIKW JEKOMIIO3UIMH, (HOpMaIU3alUU MPOIECCOB U OOBEKTOB Ui HCIOJb30BaHUS
MHTEJUIEKTYaIbHbBIX IPOTPAMMHBIX pEIIeHUH B MPO(ECCHOHAIBHON NesITeIbHOCTH.

[TporpaMMoil TUCHUIUIMHBI TMPEAYCMOTPEHBI CIEIYIOIIME BUIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOYHBII KOHTPOJIb B (popMme 3ayera (B KOHIIE 4 cemecTpa).

OO0mas TPyI0eMKOCTbh OCBOSHUS TUCIIMTUIMHBI COCTABIIAET 2 3a4E€THBIX SUHUIIBI, /2 Jaca.
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1. IEJIXM U 3AJTAYM OCBOEHMU A JUCHUITJIMHBI

Heabro ocBoeHUs! TUCHHILIHHBI «CHCTEMBI HCKYCCTBEHHOTO MHTE/IEKTA» SIBIISICTCS
dbopMupoBaHHE Yy MArUCTPaHTOB 0a3bl 3HAHWW AaKTyaJIbHBIX HAMpaBICHUA Pa3BUTHS
MCKYCCTBEHHOTO MHTEIIEKTA B IPOPECCHOHAILHON ACATEIBHOCTH.

JlocTikeHNe TJIABHOW e TPEANONaracT KOMIUIEKCHYIO peaHu3alfio CIeIYIOIINX
3a1a4:

— c(hOopMHUPOBATh Y MAarMCTPAHTOB MPEICTABICHINE 00 OCHOBHBIX COBPEMEHHBIX METOIAX
MCKYCCTBEHHOTO MHTEIICKTA;

— c(hOopMHUpPOBATh Y MarMCTPAHTOB HABBIKM BBISBICHUSI €CTECTBEHHOHAYYHON CYIIHOCTH
po0JieM, BOSHUKAIOIIUX B X0J1e MPOPECCHOHATBHON IEATETHhHOCTH B 00JIaCTH MOJICITUPOBAHUS
Y aHaJIM3a CJIOXHBIX €CTECTBEHHBIX U HCKYCCTBEHHBIX CHCTEM.

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS JUCHUIIJIMHBI

B pesynaprare u3ydeHHs y4eOHON NUCHUIUIMHBI OOYYalOUIUICS TOJDKEH OBIAJIETh
CIIeAYIOIIMMU  KomnereHuusmu: yHuBepcanbHbiMM  (YK). Ilnanupyemble  pe3ynbTaThbl
(dbopMHpOBaHUA KOMIIETCHIMH M WHAWKATOPHl HMX JOCTHKEHHS B pe3yibTaTe OCBOCHUS
JTUCITUTIIMHBI TIpeacTaBiaeHbl B Tabmuie 1.

Taoauna 1
I[InanupyemMsble pe3yabTaThbl OCBOCHHS JUCIHUNIMHBI, COOTHECEHHbIE ¢ HHANKATOPAMH

JOCTHKEHHSI KOMIIETeHMH 00y4Yarommxcst
HNHaukaTopbl 10CTHKeHUs] KOMITETEHIINU Pe3ysabTarsl 00yueHus (3HATh,

Kon u HaumeHoBaHue

KOMITeTEHIIUA YMeTb, BJIA/1ETh)
YK-1 Cnocoben NA.YK-1.1. Ananusupyer npoOieMHyI0 | 3HaTh: METOABI HAydHOTO NO3HAHUS, B
OCYLIECTBIISTH CUTyallMI0 KaK CHUCTEMY, BBIBISS €€ | OCHOBE KOTODBIX JIEKHUT PacCMOTPEHHE
KPUTHUYECKHH aHaAIN3 COCTABJISIIOIIME U CBSI3U MEXIY HUMH 00beKTa KaK CHCTEMBI. LEJIOCTHOTO
MPOOIEMHBIX UA.YK-1.2. Onpenenser npoOenbl B | KOMIUICKCA B3aMMOCBSI3aHHBIX
CHUTyallMii Ha OCHOBE nHdopmanuy, HeOOXOIUMOM JUIsl pEIIEHHs | 2JIEMEHTOB, METOABl W MOJENHU

CHUCTCMHOI'O IToaAX0aa, HpO6J'IeMHOI7[ CUTyalluld, W HOPOCKTUPYET | CTPATCTUYCCKOI'O MIIAHUPOBAHUSA

pabotaeT ¢ mpOTHBOpPEUNBON HH(pOpMALHEH
U3 pa3HBIX HCTOYHHUKOB

NA.YK-1.4. PaspabatriBaer "
COZIepIKATENIbHO apryMEHTHPYET CTPaTerHio
pemeHust npoOJIEMHOW CUTYallud Ha OCHOBE
CHUCTEMHOI'O u MEKIUCTUIITIMHAPHOI'O
MO/IXOJI0B

NA.VK-1.5. CTtpouT cueHapuu peaiu3aniuu
CTpaTeruy, ONpenesisis BO3MOKHEIE PUCKU H
npeiaras IyTH UX YCTPaHCHUS

BBIpaOaTHIBATh MIPOIIECCHI IT0 UX YCTPAHECHHUIO 3 (VK-1)
CTpaTeruio AeUcTBUN NA.YK-1.3. Kputnuecku OLICHMBAET | YMETh: C MHCIIOJIb30BAHUEM METOIOB
HaJEKHOCTb  MCTOYHUKOB  HMH(OpPMAlMH, | CHCTEMHOTO IIOJXO0[a aHAIH3UPOBAaTh

AJIbTCPHATUBHBIC BApPUAHTBI PEHICHUA

HCCIIETOBATENECKAX 3amad,
BBIPA0aTHIBATh CTPATETHIO JACHCTBHIA U
OIICHUBATH 3¢ exTHBHOCTD
peaNu3auy CTPATETUUCCKUX TIAHOB
VY (VK-1)

Buagerts: LEJIOCTHON CHUCTEMOI
HABBIKOB METOJ0JI0THUECKOTO

HCIOJIb30BAHUS CHCTEMHOIO IIOAXOJa
IIPU PELICHUU MPOOIEM, BO3HHKAIOIIUX
[IPH BBIMTOJHEHUH MCCIIEA0BATEIbCKIX
paboT, HaBBHIKAMH OTCTAUBAHUS CBOECH
TOYKM  3pEHHsT [pU  BbIpabOTKe
CTPATernueCcKuX IUIAHOB BBIMOIHEHUS
HCCIIEIOBATENBECKAX padoT

B (YK-1)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 0OYJAIOIIHICS JOHKEH:

3HATD:

HCIIOJIb30BAHHUEM COBPEMCHHBIX TEXHOJIOTHH.

YMETb:

METOABI Pa3pabOTKH OPUTHHAIBHBIX AJITOPUTMOB M MPOrPAMMHBIX PEIIECHHH C

OPUMEHATH B Tporecce MpopecCHOHATBHON JEeITeIbHOCTH METOJbl U MPHEMBI

HAay4YHOro aHaJin3a ¢ IPUMCHCHUEM CUCTEM HCKYCCTBECHHOI'O HHTCIIJICKTA.




BJIAJIETD:
— HaBBIKaMH JICKOMIO3HUIINH, (POpMaTH3aiiy MPOIIECCOB U OOBEKTOB JIJISl UCTIOIb30BAHUS
MHTEJUICKTYIbHBIX TTPOTPAMMHBIX PEIICHHM.

3. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

Juctummaa «CucreMbl MCKYCCTBEHHOT0 HHTEJJIEKTa» SBIsEeTCA (DaKylmbTaTUBHOU
JTUCITUTIIMHON y4eOHOTO TlaHa OCHOBHOM TpodeccHoHaNbHOW 00pa30BaTeIbHOW MPOTPaMMBbl
BBICIIETO OOpa30BaHUS — TPOTpaMMbl Maructparypbl «KymbTypHass aHTPOIIOJOTHUS» TI0
HanpaByieHuto noarotroBku 46.04.03 Axtponosnoruss u d3THoJorus. Kox aucuumimebel 1o
yuebHomy minany OTJ(.B.11. Kypc uuTaercs B ueTBepTOM ceMmecTpe, (popMa MpoMeKyTOUHON
arTecTaluy — 3a4eT.

JIJis yCHenrHoro OCBOCHHMSI MaTepralia JaHHOW NUCIUIUTHHEI TPeOYIOTCs 3HAHUS, YMEHUS
Y HaBBIKH, [TOJIyYE€HHBIE B XO/I€ U3Y4EHUs JUCLUILINH OakallaBpuara/crenuaiuTera

3HaHWS, yYMEHUS W HAaBBIKH, MOJNyYEHHBIE TpPH OCBOCHHHM JAHHOW JUCIHMILTAHBI,
MPUMEHSIIOTCSI MarUCTPaHTaMU B MPOIIECCE BHIOTHEHUSI HAYYHO-UCCIIEN0BATENbCKON paboThl U
MOJITOTOBKH K 3aIIUTE U 3AIIUTHI BBITYCKHOW KBATU(DUKAIIMOHHOU PabOTHI.

4. OFBEM JIUCIHIUIIJIMHBI
OO6m1ast TpyI0€MKOCTh OCBOCHUS JUCITUTUTMHBI COCTABIISCT 2 3a4€THBIX SIUHUIIBI, /2 Jaca.

Taoanma 2
O0BbeM U CIHUIIIINHEI
Tunbl y4eOHBIX 3aHATHH] O0beM AU CHUTIIMHBI
U caMOCTOsITeJIbHasi padoTa Bcero Cemectp
1 2 3 4
KonrakTHast padora oOyyamoumuxcsi ¢
52 - - - 52
npenoaaBarejieM B cooTBeTcTBuH ¢ YII:
Jlexmmnm (JI) 17 - - - 17
Jlaboparopusie 3anstus (JI3) 17 - - - 17
[Tpaxtrnaeckue 3ausaTus (I13) 18 - - - 18
CamocTrosiTesqbHas pagora (CP 20 - - - 20
dopma 3aver - - - 3ayer
IIpome:kyToUHasi aTTecTALMS
yac. - - - - -
O0masi TpyioeMKOCTb  JAUCUMILIMHBI 72/ ) ) ) 72/2
(uac./3.e.)

5. COAEP/)KAHHUE U CTPYKTYPA JUCHUIIJINHbI

CopeprkaHre TUCHMIUIMHBI COOTHOCUTCS C TUIAHUPYEMBIMH Pe3yJbTaraMu OOydeHHUs 110
JUCLUILIINHC: I-I€p€3 3aJa4u, q)opMpreMble KOMIICTCHIIMN U UX KOMIIOHCHTBI (3HaHI/I$I, YMGHI/I}I,
HaBBIKK — Jganee 3YB) mo cpeacTBaM HHINKATOPOB JTOCTHIKEHHS KOMIICTEHIHI B COOTBETCTBUH C
Tabmuueii 3.

5.1 Conep:xaHue TUCHMILINHBI

Taoanna 3
Conep:xaHue U CHUTIMHBI

Ne HaumeHnoBanue Conep:kanue TeM (pa3/ieioB) Koanbt Huaukaropsl | Koabl 3YB (B
n/n TeM (pa3nesioB) KOMIETEeHIUIl | KOMIIETEHUUH | COOTBETCTBUHU
(B COOTB. € ¢ Tabnwuueii 1)

Tabnueii 1)

1 Baejienne s | Martematudeckuii  nukbe3  mo VK-1 . VK-1.1. 3 (YK-1)
HCKYCCTBCHHbII JJeMEeHTaM MaTeMaTu4ecKou HUI.YK-1.2. VY (YK-1)
HHTEIUIEKT W | CTATHCTHKY, TUHEHHOH anreOpsl 1 HUI.VK-1.3. B (YK-1)
OCHOBHBIE MeETOBI | MATEMAaTHYECKOTO aHAJIH3A. UI.VK-1.4.




MAaIIUHHOTO
00yueHHs
paboTsl
TaOJIMYHBIMU
JIAHHBEIMUA

iict

OcHOBHBIC 3aaun CUCTEM
UCKYCCTBCHHOTO WHTEJUICKTA.
Knaccudukarus, xiactepusais,
perpeccus. Tumbl  MamIMHHOTO
oOyueHusi: ¢  yuureneM, Oe3
YUUTEI, c YaCTHYHBIM
NPUBIICYCHUEM yUHUTES,
00ydeHue ¢ MOKPETUICHAEM.
Knaccupukanus Ha  mpumepe
aJropuT™Ma K-Grmkaiimmx
coceneit (KNN)

BeicTpBIfi  mOMCK  ONMMKaMIINX
coceneil.  MeTpuku  OLEHKHU
KIaccu()UKaIIH: MOJTHOTA,
tounocts, F1, ROC, AUC.
BamunanwonHas u  TecroBas
BBIOOpKA. Kpocc-Banumanusi.
Pabora ¢  KkaTeropuajibHBIMH
NpU3HAKAMH.

Perpeccusi. MeTpuku  OLEHKH
perpeccun: MSE, MAE, R2 -
K023 PUIHEHT JIeTepMUHAITUH.
JIuneiinas perpeccusi,
MOJMHOMHUAJIBHAS PETPECCHSL.
IlepeoOyyenre u peryaspusaius,
rpebneBas perpeccus, LASSO,
Elastic Net.

JIuneiinnie MOJICIIH s
KIaccu(UKaIHH. Ilepuentpon,
JIOTHCTAYECKAS perpeccus,

MOJTHOCBSI3HBIE HEHPOHHBIC CETH,
CTOXaCTUYECKHUI IPaueHTHBIN

CITyCK u obparHoe
pacmpocTpaHeHHUe rpagneHTa.
Perynspuzanus JIMHEWUHBIX

Mojienei KiacCuuKaIuum.
Knacrepuzaums.  k-means, k-
means++, DBSCAN,
arioMepaTUBHAS
KJIacTepu3aius. METpUKHU OIIEHKH
KJIaCTEPU3aIHH.

AJITOpUTMBI,  OCHOBaHHBIE  Ha

PUMEHCHUN Ppemarommx
nepeBbeB. Kpurepun

pa3zeneHus y3ma:
MHPOPMAITHOHHBIN BBIMTPHIIII,

kputepuit JKUHMU.

AHcaMONy pelaroIuX JICPEeBbEB:
CIy4YallHBIH Jiec, TrpaJueHTHBIH
OyCTHHT.

Metog ~ OHOpHBIX  BEKTOPOB.
Ipsmas wu oOpatHas 3amava.
Omnpenenenne

ONOPHBIX  BEKTOPOB. SnepHbIit

TPIOK.
Hawusnbrit OariecoBCKHI
kiaaccupukarop. MeToapl OLEHKH
pachpeneieHust

npuzHakoB. EM-anaroputM  Ha
MpUMEpPE CMECH rayCCHUaH.
MeTtozabt 0e3rpaueHTHON
ONTUMM3ALMH: CTyYailHBIA OUCK,
hill climb,

WJYK-15.




Ne
n/n

HaumenoBanmue
TeM (pa3/iesioB)

Coaepxxanue TeM (pa3/ieioB)

Konpl

KOMIIETEeHIM i

Koaw1 3¥YB (B
COOTBETCTBUH
¢ Tabnwuueii 1)

HNuaukaropbl
KOMITEeTEeHIN i
(B COOTB. €
Tabmumeii 1)

OTXMUI, I' CHETUYCCKHI AJITOPUTM

CucreMbl
r1y0oKOro
o0y4eHus

Heiiponnsie cetn.  DOyHKIUH
OIMOKM HEHPOHHBIX CceTed u
o0yueHHe ¢ TIOMOIIbI0 00paTHOTO
pacmpocTpaHeHus rpagneHTa.
[onsTne 63T49a 1 HIOXU.

Pabora ¢ wW300paxeHWIMH C
MOMOIIIbI0 HEUPOHHBIX  CETEH.
CBepTouHble HEWPOHHBIC CETH.
Omnepanuu cBepToK, Max-pooling.
[omynspusie APXUTEKTYPBI
CBEPTOYHBIX HEUPOHHBIX CETel:
AlexNet, VGG, Inception
(GoogLeNet), ResNet.
Tpancdepnoe oOyueHue.
OO0pabotka TekcToB. Pabora ¢
€CTECTBEHHBIM SI3BIKOM c
MOMOIIbI0 HEUPOHHBIX  CETEH.
BexropHble TpeAcTaBICHUS LI
Tekcra:  word2vec,  skipgram,
CBOW, fasttext. PekyppeHTtHbie
Heliponnsie cetr, LSTM, GRU.
Tpancgopmepsr, BERT, GPT

YK-1

WYK-1.1.
WJLYK-1.2.
WJLYK-13.
WJLYK-1.4.
WJI.YK-1.5.

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

OO0yucHue ¢
MOJIKPEIIEHUEM

Ionsitus areHra, Cpebl,
COCTOSIHUSI, IEUCTBUI M Harpajsl.
@yHKUMS LEHHOCTH COCTOSHUS
(Value function) wu dyukmus
kadectBa gedcteus (Qfuntion).
OnTtuMuzamusi  CTpaTerudl ¢
TIOMOTITBIO MaKCHMH3AIIH
(yHKIMI TEHHOCTH M KadecTBa.
Q-o0yucHue.

I'my6oxoe oOyueHue c
MOAKPEIICHHUCM. Deep Q-
Networks, Actor-critic.

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

YK-1

VI.VK-1.1.
WJ.VK-1.2.
W1 VK-1.3.
W] VK-1.4.
W] VK-1.5.

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

5.2 CTpyKTYpa AUCHMILIUHBI

CTpyKTYypa AMCHUTJIMHBI

Taoauna 4

Ne
n/n

HaumeHnoBanue Tem (pa3aeJioB)

O0beM TMCIHUILIMHBL, Yac.

Bcero

KonTakTHas padora
o0yyarommuxcs ¢
npenojgaBaresieM 1Mo
TUNIAM Y4eOHbIX 3aHATHI
B cooTBeTcTBHH ¢ YII

®opma
TeKyLIero
KOHTPOJIA
ycneBaemMoCTH™,
MPOMEKYTOUHOM

Cp

JI

| 13 | 3

arreCTaluu

Ounasn ghopma ooyuenusn

Bsenenue B HCKYCCTBEHHBIHN
MHTEJUIEKT M OCHOBHBIE METOJIbI
MaIIMHHOTO 00y4YeHus JIst paboThI
C TaOJIMYHBIMU TAHHBIMH

39

10

10 10 13

Cucrtemsl r1y00Koro 00y4eHust

21

I
(o]

113

OOyueHne ¢ NoAKpenIeHueM
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O0beM IMCHUIIMHBL, Yac.
®opma
KonTakTHas pa6ota
TeKyLIero
o0yyarommxcs ¢
Ne KOHTPOJIS
HaumeHoBaHue TeM (pa3/iesioB) npenojaBareieM 1o %
n/n Bcero . CP ycneBaemMocTu®,
THNAM y4eOHBIX 3aHATHI 2
MPOMEKYTOIHOI
B cooTBercTBHH ¢ YII PR —
J | 13 | m3
Ounasn ghopma 0dyuenusn
IIpoMekyToUHasi aTTeCTALUS - - - - 3ager
Bcero: 72/2 17 17 | 18 20 -

*Ipumeuanue: hopmvl meKyuje2o KOHMpoJs ycneeaemocmu . npakmuyeckoe 3aoanue (113).

6. YAEBHO-METOJIWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOTHI
OBYYAIOIIXCHA ITO JTUCHHUTIJIMHE

6.1 O01IMe MoJI0KEeHUS

3HaHUST W HAaBBIKW, TOJYYCHHBIE B pPE3y/lbTaTe JIGKIUH W TPAKTUYCCKUX 3aHITHH,
3aKpEILIAIOTCS U pa3BUBAIOTCS B PE3y/IbTaTe IOBTOPEHUS MaTepUaa, yCBOCHHOIO B ayIUTOPUH,
MyTeM YTEHHs TEKCTOB M HCCIIEJOBATEIIbCKOM JUTepaTypbl (M3 CIUCKOB OCHOBHOH W
JIOTIOJIHUTEIbHOM JIUTEPATYpPhl) U UX aHAJIN3A.

CamocTtosTennpbHas paboTa SBIsIETCS BaKHEWINEH YacTbi0 TIpoIecca  BBICIIETO
obpazoBanus. Ee ciemxyeT 0CO3HaHHO OpraHW30BaTh, BBIACIHMB JIJIS 3TOT0 HEOOXOMMOE BpeMs U
COOTBETCTBEHHBIM OOpPa30M OpPraHU30BaB pabouee MPOCTPAHCTBO. BaKHEHIIMM 3IEMEHTOM
CaMOCTOATENIbHONW PAa0OTHI SABJISETCS MPOPadOTKa MaTEpPUANIOB MPOIICAIIUX 3aHATUN (aHAIN3
KOHCIIEKTOB, 4YTEHHE pEKOMEHJOBAaHHOM JMTEpaTypbl) W MOATOTOBKA K CIEAYIOLUIUM
JCKIUSIM/TIPAKTHYECKUM  3aHATUAM. JluTeparypy, pEeKOMEHIOBaHHYI B TIpOTrpaMMe Kypca,
CJICayer, 10 BO3MOXHOCTH, 4YUTATb B TCUCHUC BCCIO CCMCCTPA, KOHLCHTPUPYACH Ha
00YCIIOBJICHHBIX MPOTPaMMOi Kypca TeMax.

CyIIecTBEeHHYI0 4YacThb CaMOCTOSITEJIbHOM  pabOThl  MarucTpaHTa IpeJCTaBIsET
CaMOCTOSITENIFHOE H3y4eHHE Yy4eOHO-METOJMUYECKUX W3JaHUH, JICKIIMOHHBIX KOHCIIEKTOB,
UHTEpHET-pecypcoB U mp. IloAroToBKa K NMPaKTUYECKUMH 3aHATUAM, OIPOCaM, BBIIIOJIHEHUE
MUCHMEHHBIX pabOT TaKKe SIBJISIETCS BaXHON Gopmoii paboTel MaructpanTa. CaMocTosTeNbHAS
pa60Ta MOKCT BECTUCh KaK MHAUBUYAJIbHO, TaK U IIPHU COHCﬁCTBHH nmpenogaBaTeis.

6.2 PexoMeHauMu Mo pacnpejejieHHI0 y4e0OHOT0 BpeMeHU MO BHIaM CaMOCTOSATEIbHOM
padoThI U pa3aesaaM AUCHHUILIHHBI

Tema 1. BBeeHne B HCKYCCTBEHHbI MHTE/UIEKT U OCHOBHbIE METObI MAIIIMHHOTO
0o0y4eHus 11 padoThI ¢ TAOJMYHBIMH JAHHBIMH.

1.1. N3ydyeHwe BOMPOCOB, MPEICTABICHHBIX B CIHUCKE TEM JIEKIIMOHHBIX 3aHSATUU.
[loBTOpeHne W3y4EeHHOTO Ha MNPEABIAYIIMX 3aHATUAX MaTepuaja IMpU MOJATOTOBKE K
MOCJIEYIOIIUM 3aHATHUSAM — S YacoB.

1.2. TlogroroBka K 3aHATHUSM 10 TMPENJIOKEHHBIM JUIsi OOCYXICHHsI BOMIpOCaM,
CaMOCTOSITENIbHOE M3YUEHUE PEKOMEHI0OBaHHOM uTeparypsl — 5 yacoB. Utoro: 10 yacos.

Tema 2. CucreMbl IIy0OKOr0 00yUeHHUs.

2.1. V3ydeHue BOMPOCOB, MPEICTABICHHBIX B CHUCKE TEM JICKIMOHHBIX 3aHATHU.
[ToBTOpEeHME M3yUyEeHHOTO Ha MPEABIYIINX JEKIIMOHHBIX 3aHATHIX MaTepraia MpH MOATOTOBKE K
HOCJICI[YIOH_II/IM 3aHATUAM — 3 gaca.

2.2. TlogrotoBka K 3aHATHSIM 10 TPEIJIOKCHHBIM [UII OOCYXICHHUS BOIPOCAM,
CaMOCTOSITEIbHOE ~ HM3y4YEHHE PEKOMEHJOBAaHHON JUTEparypbl, IIOBTOPEHHE Marepuasa
JIEKIIMOHHBIX 3aHATHH — 3 yaca. toro: 6 gacos.



Tema 3. O0yueHue ¢ NoAKpenJieHneM

3.1. IloBTOpEHME POMIEHHOTO Ha JEKIIMOHHBIX 3aHIATHSAX MaTepualia, caMOCTOATEIbHas
paboTa ¢ peKOMEHIOBaHHOH JIUTepaTypoii — 2 Jaca.

3.2. TlogroroBka K 3aHATHUAM [0 NPEAJIOKEHHBIM JUIS OOCYKICHHS BOIIpOCaM,
CaMOCTOSITENIbHBIN MOUCK JIUTEPATYPHBIX HCTOYHUKOB — 2 yaca. Mtoro: 4 yaca.

6.3 IlepeyeHb OCHOBHBIX BONPOCOB MO H3y4YaeMbIM TeMaM /ISl CAMOCTOSATEIbHOI padoThl
00y4yaroImxcs Mo AMCHUILINHE

1. Pasznbie hopmbl yuacTus B MEXIyHAPOIHONH KOH(MEPEHIIMU KaK CIyIaTeab U KaK
noxiaquuk. KakoBbl ux BakHel#e acrekTsl? KakoBo 3HAUEHUS TAKOTO yYACTHS JJIST MOJOJBIX
YYEHBIX?

2. MeTtobl aHanu3a HHPOPMAIIMOHHOTO, BU3yaJIbHOTO, CIIOBECHOTO U JP. MaTepualia
B 00J1aCTH TYMaHUTapHBIX HAYK.

3. [TpuHIMIBI TOCTAHOBKU 337a4 HAyYHO-HCCIIEIOBATEIBCKUX MPOCKTOB B 00JacTH
T'YMaHUTapHBIX TPOEKTOB.

4. OreHKa aKTyalTbHOCTH Pa3IMYHBIX TPOOJIEM TYMaHUTAPHOTO 3HAHUS.

6.4. IlepeyeHb JTUTEPATYPHI AJIsI CAMOCTOATEIbHON PadoThI

1. TopenoB, C.B. OcHOBBl Hay4dHBIX HCCienoBaHui : ydeOHOoe mocoome / C.B.
I'openos, B.IL. T'openos, E.A. I'puropses ; nox pen. B.IL. [openosa. - 2-e u3a., crep. - Mocksa ;
bepnun : [lupexr-Menua, 2016. - 534 c. : un., Tabn. - bubnuorp. B kH. - ISBN 978-5-4475-8350-
7 ; To e [DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=443846

2. Beperexuna, C. B. Mogaenu, MeToapl, alrOpuTMbl W MNPOTrPaAaMMHBIE PEIICHUS
BBIYHCIUTENLHBIX MAIllMH, KOMIUIEKCOB U cucTeM : yueOHuk : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. Muanakansz. — U3, 2-e, non. — Mocksa ; bepaun : lupexr-Menua, 2021. — 307
c. : wm, cxem., Tabm. — Pexum gocryma: mo  moxmmucke. —  URL:
https: //blblloclub ru/mdex php?page=book&id=602526 . — bubnuorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TekcCT : ANEeKTPOHHBIH.

3. [eep, A. Uanyctpust 4.0 : oT mpOpPBHIBHON OWM3HEC-MOJIEIH K aBTOMAaTH3aIluu
ousHec-mporieccoB : yueOHUK / A. Illleep ; mon Hayd. pea. [. Credanosckoro ; mep. ¢ anri. /1.
Credanorckoro, O. A. Bunnuenko ; Poccuiickas akagemMusi HApOIHOTO XO35AHWCTBA U

rocynapcTBeHHOH ciyxObI ripu [Ipesunente Poccuiickoit @eneparuu. — Mocksa : Jleno, 2020. —
272 c. : cxeMm., Ta0i., wi. — (AkameMuueckuid yueOHuUK). — Pexxum moctyma: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612569 . — butmuorp. B k. — ISBN 978-5-85006-
194-4. — TexcT : 3MeKTPOHHBII

6.5 IlepeyeHb yueOHO-METOANYECKOTO O0ecedeH s /Il CAMOCTOSTEILHOI PadoThI

st obecriedeHnsi CaMOCTOSATENHHON Pa0OTHl MAarUCTPAHTOB MO AUCHUTUIHHE «CHUCTEMBI
HCKYCCTBEHHOTO MHTEIIEKTa» pa3padoTaHo yu4eOHO-METOANYECKOEe 00ecieueHIe B COCTABE:

1. KonTtponbsHbIe 3a1aHus U1 TOATOTOBKHU K MPOIIEypaM TEKYIIEero KOHTpous (1. 7.2
Paboueii mporpammer).

2. TumnoBsle 3ajaHN 115 TOATOTOBKU K IPOMEXYTOUHOI arrectauuu (1. 7.4 Paboueit
MIPOTPaMMBl).

3. PexomenyeMble OCHOBHAsA, TONOJHUTENbHAS TUTEparypa, MIHTepHEeT-pecypchl U
cripaBouHbIe cucteMsl (11. 8, 9 Paboueit mporpaMmeb).

4. Pabouas nmporpamMma AUCHUIUIMHBEI pa3MelIeHa B 3JIEKTPOHHOW WH(OPMAITMOHHO-

o0pa3oBaTeNbHON cpele YHHBEpCHTETAa Ha JJIEKTPOHHOM Y4eOHO-METOAMYECKOM pecypce
AHOOBO «EYCII6» — o6pazoBarenpaom nopraie LMS Sakai — Sakai@EU.
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7. ®OHJ] OUEHOYHBIX CPEJCTB JiJIs1 IPOBEJEHUS TEKYIIEN 1
IMMPOMEKYTOYHOM ATTECTAIIMN OBYYAIOIINXCS MO JACIHUATLIAHE

7.1 Iloka3aTeyiu, KPpUTEPUH U OLIECHUBAHUE KOMIIETEHIMIA U MHIAUKATOPOB UX JOCTHKEHUSA
B [IpoLecce TeKyuei arrecrauu

Nudopmarius o comepkaHuu U MPOIEType TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, METOIUKE
OLICHUBAHUA 3HAHUM, YMEHHI 1 HABBIKOB 00YYaIOLIErocs B X0/1€ TEKYILEro KOHTPOJIS TOBOASATCS
HAyYHO-TIEIarOTHYECKUMH PaOOTHUKAMH YHUBEPCHUTETA /10 CBEACHUS 00YJaOIIErocs Ha IIEpBOM
3aHSTHUU MO TAHHOW JUCIMILIUHE.

Texkymui KOHTPOJIb IIPENyCMaTPUBAECT IOArOTOBKY MAaruCTPAaHTOB K KaXKJIOMY 3aHATHIO,
BBITIOJTHEHHE MPAKTUYECKUX 3aJlaHUl, a Tak)Ke aKTUBHOE CIIYyIIaHHWE Ha JICKIUSAX. Maructpant
AOJDKCH IMPUCYTCTBOBATH HA 3aHATUAX, OTBCUATH HA MOCTABJICHHBIC BOIPOCHI, IMOKA3bIBAA, YTO
MpoYUTaNn pazdupaeMyro JUTEPaTypy, HpPEACTaBISATh COAepXareibHble PEIUIMKU [0 TeMam
00CYXICHHUS.

Texkymuii KOHTPOJb MPOBOAMUTCS B (OpME OICHUBAHHUS BBIOTHEHUS MarucCTpaHTOM
MPaKTUYCCKUX BaHaHHﬁ, ACMOHCTPHUPYIOIIUX CTCIICHDb 3HAKOMCTBa MarucCTpaHTOB C
JOTIOJITHUTEILHOM JIUTEPATYPOU.

Tabdauna 5
Iloka3zarenn, KpUTEpUM 1 OLlEHUBAHNE KOMIIETEHUNMH M HHIANKATOPOB MX
JAOCTHIKEHHsI B Ipollecce TeKYIIel arTecTauuu

HauMeHOBaHHE TEMBbI Kon HNnaukaropsl Koabi 3YB (B Dopmbl Pe3yabTaThl
(pasnena) KOMIIETEHI | KOMIETeHI UM €00TB. ¢ Tabu. 1) TeKyLero TeKyLero
HH KOHTPOJIs KOHTPOJIs
Beenenue B YK-1 NA.VK-1.1. 3 (YK-1) IIpaxTuyeckoe 3a4TeHO/
HCKYCCTBEHHBIN NA.YK-1.2. VY (YK-1) 3aaanue | HE 3a4TEHO
UHTEJIEKT U OCHOBHBIE NA.VK-1.3. B (YK-1)
METOJbl  MAaIIMHHOTO HUA.YK-1.4.
o0y4eHus 11 paboTHI ¢ M. YK-1.5.
TaOIMYHBIMHU JTaHHBIMH
CucteMbl TITy00KOTO VK-1 M. VK-1.1. 3 (VK-1) IIpakTudeckoe 3a4TeHO/
o0yueHHs UI.VK-1.2. VY (YK-1) 3amanue 2 HE 3a4TEHO
HJ.VK-1.3. B (YK-1)
NA.YK-1.4.
NA.YK-1.5.
OOyuenue c YK-1 NA.VK-1.1. 3 (YK-1) [IpakTrueckoe 3a4TeHO/
MOJKPEIIEHUEM NA.YK-1.2. VY (YK-1) 3ajanue 3 HE 3a4TEHO
NJ.VK-1.3. B (YK-1)
NA.YK-1.4.
NA.YK-1.5.
Tabdauua 6
Kpurepun oneHuBanus
®opMBI TEKyLIEro Kpurepnu onennBanns
KOHTPOJISt
ycreBaeMoCTH

MAarvucTpaHT BBITIOJNHSET 3aJaHUE YaCTUYHO WM C CYLIECTBEHHBIMH HEJAOYETaMU
(HEKOpPPEKTHO CcOPMYIMPOBAH HKCCIEAOBATEIBCKUIA BOIPOC, HE OIPEICIICHBI
OCHOBHBIE areHTHI, HEKOPPEKTHO BEIOPaHBI METOMABI WCCIICAOBAHMA, TPEOOBaHUSA K
COJIepKAHUIO, CTPYKTYpE, JIOTUKE, apTyMEHTanH, O(OPMIICHHUIO HE BBITIOIHEHBI) —
[IpaxTraeckoe 3amaHme HE 3a4YTEHO,

MIOJTHOE W TIPAaBHUJIHHOE BBITIOJTHEHHUE 3aJaHUS B COOTBETCTBHH C TPEOOBAHHMSAMHU K
CONEpKAHUIO, CTPYKType, JIOTHKE, apryMEHTAaIluH, O(GOpPMIIEHHIO C BO3MOXKHBIM
HEOONBIIMM  KOJIMYECTBOM IOTPEIIHOCTEH (HAmpuMep, IUIOXO BBIACpKAHHAS
CTPYKTypa TEKCTa, HEIOCTATOYHAS] apTYMEHTAIUsI OTJICIIbHBIX TE3UCOB) — 3a4TCHO
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7.2. KoHTpOJbHBIE 3aJaHus ISl TeKYIel aTTecTalun

IIpumepHBI MaTepua NPAKTUYECKUX 3aJaHUM:

1. Metonsl paboTsl ¢ Tabmuuamu B Python. Arperanms u Bu3yanu3zalus ITaHHBIX.
[IpoBenenue nepBUYHOTO aHAIKM3a JAHHBIX.

Henu: u3ydenue meTonoB paboThl ¢ JaHHbIMH B Python m mpoBeneHue nepBUYHOTO
aHaJIu3a JaHHBIX.

3anganue: 3arpy3urte natacer B pandas natadpeiim. BeiBenuTe OCHOBHBIE MapaMeTphI
nartacera. Ompenenure, CKOJIBKO B JaTaceTe CliydaeB OTCYTCTBUS MpH3HaKoB. Ompenenure,
CKOJIBKO MPU3HAKOB SIBJISIFOTCS] KaTeropualbHbIMU. Busyanusupyiite pacnpenencHiue Ipu3HaKoB
o KJ1accaM. Buzyanusupyite 3aBUCUMOCTb MEXIY MPU3HAKAMM.

2. Hcnonp3oBaHWE U CpaBHEHHE alropuTMoB kiaccudukanuu: kNN, pemaromme
JiepeBbes U UX aHCaMOJIH, JIOTUCTUYECKas! perpeccusl.

Lenu: npuMeHeHre U OIICHKa aITOPUTMOB KJIACCHU(UKALIH.

3amanme: Pasnmenurte maracer Ha OOydYaromuid W BaJUJAIMOHHBIA C COXpPaHCHHEM
nponopuuii kinaccoB. Knaccupumupyiite TOUYKM W3 JaTacera ¢ MOMOIIBI0 anropuTMoB KNN,
noructuueckoit perpeccun, CART, ciayuaiinoro seca, CatBoost. [Togoepure iayurime mapaMeTpsl
JITOPUTMOB C TOMOIUIbIO BaJTMAAIMOHHONW BBIOOpKH. CpaBHHTE BpeMsi paObOThl aJTOPUTMOB U
3aBUCHMOCTH OT MPe0O0padOTKH JaHHBIX.

3. Mcnonp30BaHMe U OLIEHKA AITOPUTMOB perpeccuu. [Tonbop onTumManbHbIX TapaMeTpoB
perpeccuu.

Lenu: uzyuenue anropuTMOB PETPECCHH.

3aganue: [IpumeHuTe MEeTON JUHEMHON perpeccud i pelieHUs 3aJayd Ha JaTacere.
Jlo6aBbTe B jAaraceT MOJMHOMHANbHBbIC MpU3HAKH. J[oOaBnsiiTe MpHU3HAKK NOKAa HE YBUIHTE
nepeoOydeHHe Ha BaluJallMOHHOM natacete. [Ipumenurte rpedbHeByro perpeccuro u LASSO,
9TOOBI U30aBUTKCS OT MIEPEOOYICHHUS.

4. OnTuMH3aIMOHHBIC 3a7a4l U uX pemieHus. [logdop rumepnapamMeTpoB aJropuTMa C
ITOMOLIBIO0 METOJIOB ONITUMHU3ALIUN

[enu: u3ydyeHue aJropuTMOB PELUICHUS ONTUMU3ALMOHHBIX 33/1a4.

3agaHue:

1. OnTumMu3upyiTe MIMHY MaplipyTa B 3a/1au€ KOMHBOSIKEpA C IMOMOIIBIO aJITOPUTMOB
hill climb, oxura u reHeTHYECKOTO AITOpUTMa. BrIBeAMTE MOTYUUBIINICS TYyTh U €T0 JJTUHY.

2. ONTUMHU3UPYHTE TUTIEpIapaMeTPhl AJITOPUTMAa MAIIMHHOTO 00y4deHus (Ha BBIOOp) C
MOMOIIIBIO CIIy4ailHOTO IOMCKa, MOMCKa mo pemerke, anropurMa hill climb, renernyeckoro
aJIropuTM™Ma.

5. Knaccuduxkarus nzobpaxxeHuil u TpancgepHoe o0ydeHue.

[enu: n3ydeHnue METOI0B INIyOOKOTO OOYUEHHS I paOOThI C H300paKEHUSIMH.

3ananue: 3arpy3uTe JaTaceT M CO3JaiiTe UTepaTtop A MOJEIH TIyOOKOro oOydeHus.
3arpy3ute npenodydeHHyro Ha ImageNet cBeprounyio cetb (AlexNet, VGG wmm ResNet) u
nobasbre K backbone momHocBA3HBIN cnoit mis oOyueHus. OOyuynTe HEHPOHHYIO CEeTh Ha,
BU3yaJIM3UpoBaB Tpaduk (yHKOMH TOTEph Ha OOydwaromed W BalUJAIMOHHOW BBIOOpPKE.
Peanu3yiite Moayb MpUMEHEHHSI HEHPOHHOM CETH K TaHHBIM, IPOBEPHTE KAYECTBO 00YUEHUS Ha
TECTOBOM BBIOOPKE.

6. PaGota ¢ TekcTaMH U X BEKTOPHBIMU NPE/ICTaBICHUSIMH.

[enu: u3ydyenue Mozeneil BEKTOPHOTO MPEICTaBICHUS TEKCTOB.

3aganue: CkavaiiTe mnpenoOydeHHble BekTopa s cioBaps. C momompio Jr000ro
kiaccudukaropa mammaHOro odydenust (kKNN, SVM, CatBoost) kmaccupunupyite TEKCTh U3
JaTaceTa mo cyMMe BeKTopoB cioB. Kiaccuduuupyiite TekcTsl ¢ momorbio LSTM certn.

7. Ilpumenenne Q-Networks /uist pemieHus MPOCTHIX OKPYKEHUH.

Henu: wn3ydeHwe mnNpuUMEHEHUs OOY4YEHHs C TOIKPEIJICHHEM JJs pEeHIeHUH 3a1a4
KOHTPOJISL.

3aganue: OOyuuTe MPOCTYIO TOJHOCBS3HYIO Q-CeTh ISl pElIeHHS OKpPYKEHUS
LunarLander.
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7.3 Iloka3aTe/u, KpUTEPHH U OLICHUBAHUE KOMIIETEHIN U HHAUKATOPOB UX JOCTHAKEHUS
B IIpolecce MPOMeKYTOYHOM aTTecTalluu

@DopMa NPOMEKYTOYHOM aTTecTallM¥ — 3a4eT, BBICTABIIIEMBIM HAa OCHOBE YCTHOIO
OTBETa Ha BOIIPOCHL.
Ilepen 3aueToM NpPOBOAUTCS KOHCYIbTALMA, HAa KOTOPOM IIPENoAaBareab OTBEYAET Ha
BOIIPOCHI MAarMCTPaHTOB.
B pesynbrare nmpoMeKyro4HOIr0 KOHTPOJIS 3HAHUW CTYHACHTBI IOJIY4aroT arTeCTALMI0 10

IUCLHUILINHE.

Tadauua 7
IMoka3zarenn, KpuTepUM U OLlEHUBAHNE KOMIIETEHINH M HHANKATOPOB MX J0CTHKEHU S
B Ipoliecce NPOMeKYTOYHOM aTTecTalluu

Dopma Koasi HNuaukatop | Koasi 3YB (B Kpurepuu oneHuBaHuA Ouenka

NMPOMEKYTOUYHOH | KoMmeTe bl COOTBETCTBUH

aTTecTaluu/BH/I HImit Kommnerenuu | ¢ Tabmmuei

NMPOMEKYTOUHOMH it (6 cooms. ¢ | 1)

aTTecTalluu Tabnuyeii 1)

3auer / VK-1 | UO.VK-1.1. 3 (VK-1) MarucTpaHT JaeT OTBETHI Ha | 3auTeHo

VYcTHBIH OTBET Ha NA.YK-1.2. VY (YK-1) BOIIPOCHI OMIIeTa, 1J1s1 KOTOPBIX

BOIIPOCHI NI YK-1.3. B (YK-1) XapaxkTepHO:

NJA.YK-1.4. . n1yOokoe  ycBOEHHE
WJ.YK-1.5. POrpaMMHOTO MaTepuaa,

. U3JI0KECHUE ero
HCYEPIIbIBAIOIIIE,
MTOCIIEIOBATENFHO, YETKO,
. yMeHne JenaThb
000CHOBaHHEIE BEIBOJEI,
coOMIoieHue HOPM YCTHOW W
[IUCBMEHHOW  JIUTEpaTypHOU
pedn.
Maructpanr  npencrasnsier | He 3aureno
OTBET Ha BONpoOC Owuiera,
CBUJIETENIBCTBYFOLITHN 0
HEKOMIIETEHTHOCTH
MaruCTpaHTa, npu
CIIETYIOIIHNX napameTpax
oTBeTa:
. HE3HAHHE
3HAYUTEIBHOMN 4acTH
MIPOTPaMMHOTO MaTepuaa,
. HaJIA9IHe
CyIIECTBEHHBIX  OIMMOOK B
OTIpe/IeIeHUSIX,

(opMyIUpOBKax, MOHUMAHHU
TEOPETHYECKHX MOJIOKEHUH;

. 0eccUCTEeMHOCTh TIPU
OTBETE HA  IOCTaBJICHHBIN
BOTIPOC,

. OTCYTCTBHE B OTBETE
JIOTHYECKA KOPPEKTHOTO
aHanm3a, apryMeHTaIuH,
KIIacCH()UKAITHH,

. HaJlMyue HapyleHUuH
HOPM YCTHOM U MHUCbMEHHOMN
JUTEPATypHOH peyn.

Pe3ynbrarhl ciauyu mpoMeXyTOYHOM aTTECTAllMM 10 HAIPABICHUSM IIOJIOTOBKU YPOBHS
MarucTpaTyphbl OLIEHUBAIOTCS 110 CTOOAJUIBHOM CHCTEME OLIEHKH B cOOTBETCTBHH ¢ [TonoxeHunem
0 (opMax, NMEPUOTUYHOCTH M TOPAIKE OpPraHU3AlMH U MPOBEACHUS TEKYIIErOo KOHTPOJISA

13




YCIIEBAEMOCTH W TPOMEXKYTOUHOM arrectanuu oOydatomuxcs B AHOOBO «EYCIIo»
CIIEAYIOIIMM 00pa3oM COTJIacHO Tadyuie 7a.

Tabnuma 7a
CucreMa OlleHKH 3HAHMH 00y4YarOIMXCsl
[TarubannpHas (CTaHIApTHAS) CHCTEMA CrobasuibHast CHCTEMA OIEHKH buHapHas cucreMa OIeHKH
5 (oTIIM4HO) 100-81 3a4TEHO
4 (xoporo) 80-61
3 (YIOBICTBOPUTEIIHLHO) 60-41
2 (HEeyIOBJIETBOPHUTEIHHO) 40 u meHee HE 3a4TEHO

Pe3ynbpTarel mMpOMEKYTOYHOTO KOHTPOJS MO JAUCHUIUIMHE, BBIPAKCHHBbIE B OWHAPHON
CUCTEME «3aUTEHO» MOKa3bIBAIOT YPOBEHb CHOPMHUPOBAHHOCTH Y 00YyUAIOUIETrOCs] KOMITETEHIUI
M0 JUCHUIUIMHE B COOTBETCTBUU C KapTaMH KOMIIETEHIIMH OCHOBHOW MpodeccruOHAIbHON
o0Opa3oBaTeNbHOM MIpOorpaMMbl  BBICHIETO 00pa3oBaHUsT — TPOrpaMMbl  MarucTpaTypbl
«KynpTypHass aHTpOIIOJIOTHS» IO HANpaBlIeHUI0 NOAroToBku 46.04.03 AHxTpomonorus u
3THOJIOTHSI.

Pe3ynbrarthl MpoMeKyTOYHOTO KOHTPOJS MO JUCHUIUIMHE, BbIpaKEHHbIE B OMHApHOMN
CUCTEME «HE 3a4TEHO) IMOKa3bIBAIOT HE C(HOPMHUPOBAHHOCTH Y 00YUAIOMIErOCs KOMIIETSHIIUH 110
JTUCIUTIIIMHE B COOTBETCTBHM C KapTaMH KOMIIETCHIIMH OCHOBHOW TpodeccrHoHaTbHON
o0pa3oBaTeNpHON TPOrpaMMBbl  BBICIIETO 00pa3oBaHUsT — TPOTPAMMBI  MarucTPaTyphl
«KynpTypHass aHTpONOJIOTHS» MO HampaBleHHI0 NoArotoBku 46.04.03 AHTpomnosorus u
3THOJIOTHSI.

7.4 TunoBble 32JaHUA K MPOMEKYTOYHOM aTTeCTAlIUMN

Bapmuanr 1.

1.1 bBaiiecoBckmii kiaccubukarop. Ornenka mnpusnakoB (Gaussian, Bernoulli,
Multinomial). EM anroputwm.

1.2 Knacrepusanus. KMeans, kMeans++, MeanShift, DBSCAN.

Bapuanrt 2.

2.1 Aucam6u. Soft and Hard Voting. Bagging. CnyuaitHblii jec.

2.2 Merpuueckuii kinaccupukaropsl. KNN. WKNN.

Bapwuanr 3.

3.1 Jluneiinas perpeccus. LASSO, LARS. CART.

3.2 JNepeBbs pemenuii. WudopmanumonHsnii Bemrpeim. Omubka KiaccHupUKAIINH,
sHTponus, kpurepu [pxunu. IIpyHuHr.

Bapuanr 4.

4.1 TnoGanmpubii mouck. Ciyuaitneiii mouck. Grid search. CiyuaiiHoe OmyxaaHue.
BaliecoBckasg onTuMH3aIusl.

4.2 JIuneiinas perpeccust. [lonmaomuanbsHas perpeccusi. [ peGHeBas perpeccusi.

Bapwuanr 5.

5.1 AdaBoost. I'pagrieHTHBI OyCTHHT PEIIAIONINX ICPEBBEB.

5.2 Knacrepuzanus. Agglomerative Clustering. MeTpuku KiiacTepHU3alivH.

Bapuanr 6.

6.1 Ouenka knaccupukamuu. DddexruBHocTs 1o Ilapero. Precision-Recall 1 ROC
kpussie. AUC.

9.2 Hetiponnsie cetu. Ilepnentpon PosenOmarra. OO6parHOe pacnpocTpaHEHHE
rpaguenTta. OyHkIuK akTuBamu. Softmax.

Bapuanr 7.

7.1 Jlokanbubnii mouck. Hill Climb u ero pasHoBumnoctu. OTxur. [eHermueckuii
aJITOPUTM.

7.2 Metoz onopHBIX BEKTOpPOB. A napa.
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7.5 CpeacrBa oOlleHKH HHAUKATOPOB JOCTHKEHUSI KOMIETeHIM
Taoanna 8
CpencrBa OlleHKM HHAUKATOPOB TOCTHKEHUSI KOMIIETEeH Uil

Koabl komnereHuuii HNuaukaTopbl KOMIeTeHIH CpenctBa oueHku (¢ cooms. ¢ Tabruyamu 5, 7)
(6 cooms. ¢ Tabnuyeti 1)

YK-1 M. VK-1.1. [IpakTHdeckoe 3a7aHue, YCTHBIN OTBET HAa BOIPOCHI
UI.VK-1.2.
HUJ.VK-1.3.
HUJ.VK-1.4.
NJ.VK-1.5.

Taoauma 9
Onucanue CpeICTB OLIEHKH HHIMKATOPOB JOCTHKEHUSI KOMIIETEHIIM I

Cpencrea OneHKH PexomeHn10BaHHBINH IIAH BBINOJTHEHHS PadoThI
(6 cooms. ¢
Tabauyamu 5, 7)

[IpaxTrueckoe MarucTtpadt B XOA€ MOATOTOBKM W BBIONHECHHS NPAKTUYECKUX 3aJaHUH IMOKa3bIBaeT
3a/1aHme HAIMYAE MPAaKTHIeCKOM ©Oa3pl 3HaHWKH B paMKax AUCIUIUIAHBI, HEOOXOIMMOM It
BBITIOJTHEHHS CIIEIYIONINX ACHCTBHUIA B 00IACTH MPOPECCHOHATBHOI e TeTFHOCTH:

1. AHanu3upoBaTh MPOOJIEMHYIO CHUTYalldio, OMPENeNATh MpoOenbl B
nH(OpMAIMY, OICHWBATh HAMEKHOCTL HCTOYHUKOB HHGpOpManuu, pa3padaThiBaTh
CTPaTeruI0  peIICHUs  MPOOJEMHOM  CUTyalluM Ha  OCHOBE  CHUCTEMHOTO U
MEXTUCIUIUTMHAPHOTO MOJX0J0B, CTPOUTh CIECHAPUHU peallu3alliyl CTPATETUH, OTpPEACss
BO3MOJKHBIC PUCKU W TIpeiaras IMyTH UX YCTPaHCHUS

YCTHBIN OTBET Ha MarucTtpaHt B X0J¢ HOJATOTOBKM M YCTHOTO OTBETa Ha BOIPOCHI ITOKA3bIBACT HAJIHYUC
BOIPOCHI MPAaKTUYECKON 0a3bl 3HAHWI B paMKax IUCIMIUIMHBI, HEOOXOMUMOMN IUIS BBIMOJHCHUS
CIEYIOUINX ACHCTBHUIA B 00JIACTH MPOPECCUOHATBHOM e TEIbHOCTH:

1. AHanu3MpoBaTh MPOOJEMHYIO CHTYallMIO, ONpPEACTSITh MpoOeabl B
nH(OpMAIMY, OICHWBATh HAMEKHOCTL HCTOYHUKOB HWHGpOpManuu, pa3pabaThiBaTh
CTpaTerdi0  peuleHuss  MNpOOJeMHOW  CHTyalldd Ha  OCHOBE  CHCTEMHOIO U
MEXAUCIMIUIMHAPHOTO MOAXO/I0B, CTPOUTH CIEHAPUH PEaln3alliyd CTPATETHH, ONPEIeIsis
BO3MOJXKHBIE PHCKHU M NIpeUIaras yTy X YCTPaHEHUs!

8. OCHOBHAS ! JOIMOJIHUTEJIbHAS JIMTEPATYPA

8.1 OcHoBHasi JIuTEpaTypa

1. Beperexuna, C. B. Moaenu, MeToapl, alrOpUTMbl U MNPOTrPaAaMMHBIE PEIICHUS
BBIYHCIUTENLHBIX MAIllMH, KOMIUIEKCOB U cucTeM : yueOHuk : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. Muanakanss. — U3, 2-e, non. — Mocksa ; bepaun : lupexr-Menua, 2021. — 307
c. : wum, cxem., Tabm. — Pexum  gocryma: mo  moxmmucke. —  URL:
https: //blblloclub ru/mdex php?page=book&id=602526 . — bubnuorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TekcCT : ANEeKTPOHHBIH.

2. [eep, A. Unuayctpus 4.0 : OoT NpOpbIBHOW OWM3HEC-MOJZIETN K aBTOMAaTH3allud
ousHec-mpoueccoB : yaeOHuk / A. llleep ; mon Hayd. pen. [I. CredanoBckoro ; nep. ¢ anri. /.
Credanorckoro, O. A. Bunmuenko ; Poccuiickas akagemusi HapOIHOTO XO3SHMCTBA M

rocynapcTBeHHoi ciyxOb1 ipu [Ipe3unente Poccuiickoii @eneparun. — Mocksa : Jleno, 2020. —
272 c. : cxeMm., Tabim., wi. — (AkagemMudeckuii yueOHuK). — Pexxum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612569 . — bubauorp. B ku. — ISBN 978-5-85006-
194-4. — TekcT : SNEKTPOHHBIN.

8.2 /lomotHuTE/ILHAS IMTEPATYPa

1. Peibuna, I'. B. MWutemnekryanpHble o0Oydaronye CHCTEMBl Ha OCHOBE
WHTETPUPOBAHHBIX IKCIIEPTHBIX CUCTEM : yueOHoe mocobwue : [16+] / I'. B. Peiouna. — Mockga :
Hupexr-Meauna, 2023. — 132 c¢. : un. — Pexum pgocryna: no mnoammcke. — URL:

https://biblioclub.ru/index.php?page=book&id=695260 . — bubauorp. B ku. — ISBN 978-5-4499-
3347-8. — TekcT : 3IEKTPOHHBIH.
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2. AgepuenkoB, B. M. OcHOBBI MaT€MaTH4YECKOrO MOAECIUPOBAHUS TEXHUYECKHX
cucreM : yuyebHoe mocobue : [16+] / B. . Apepuenkos, B. I1. ®egopos, M. JI. Xeiiden. — 4-¢
3., crep. — Mocksa : @JIMHTA, 2021. — 271 c. : cxeM., wi., Tabn. — Pexum gocryma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=93344 . — bubauorp. B KH. —
ISBN 978-5-9765-1278-8. — TekcT : 2JIeKTpOHHBIHA. .

9. HTHOOPMALIMNOHHBIE TEXHOJIOI'MH, UCITIOJIb3YEMBIE ITPU
OCYHECTBJIIEHUU OBPA3OBATEJIBHOI'O ITPOIECCA

9.1 lIporpamMHoe o0ecneyeHne

IIpu ocymecTBieHNH 00pa30BaTEIBHOTO MpOIEcca MAarkMCTpaHTaMU U MPOQeccopcKo-
npenogaBaTCJIbCKUM COCTABOM  HCIIOJIIB3YETCA CICAYIOIICC JIMOCH3MOHHOC IIPOrpaMMHOC
obecricueHue:

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 — 6ecruiatio

9.  Google Chrome — 6ecrutatao

10. Opera — 6ecmiaTHO

11. Mozilla - 6ecrmarno

12. VLC - GecnnarHo

NG~ wWNE

9.2 Ilepeyenb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM M NMPO(eCcCHOHANBHBIX 0a3 JaHHBIX
HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «UHTepHeT», HEOOXOAUMBIX IS
OCBOEHHS TUCHUILIUHBI:

NupopmannoHHO-CIPABOYHbIE CHCTEMbI

1. Iapant.Py. udopmarmonHo-npaBoBoit moptai: http://www.garant.ru

2. Nudopmarmonnas cucrema «EamHOe OKHO 1OCTyma K 00pa30BaTelbHBIM
pecypcam»: http://window.edu.ru/

3. OTtkpeiToe 0oOpazoBanue. Accorumanus «HarumonanpHas 1uiargopma OTKPBITOTO
obpaszoBanusi»: http://npoed.ru

4, Odummanpaas Poccusi. CepBep opraHoB rocyaapcTBeHHOM Biactu Poccuiickoi
deneparyu: http://www.gov.ru

5. OdunmanpHbIA MHTEPHET-TIOPTAN TpaBoBoW WHpopmaruu. locynapcTBeHHas
cucTeMa rnpaBoBoi nHpopmaru: http://pravo.gov.ru

6. I[TpaBogoii caiit Koncynsrantlmoc: http://www.consultant.ru/sys

7. Poccuiickoe oopazoBanue. denepanbhbiii moprain: http://www.edu.ru

IIpodeccnonabHbie 0a3bl JAHHBIX HH(POPMALMOHHO-TEJIEKOMMYHHUKAMOHHOM ceTH
«HMHTEepHET»:

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

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

3. Koob.ru. Dnexrponnas 6ubnmmoreka «Kyo»: http://www.koob.ru/philosophy/
4, bubnuoreka ['ymep — rymanuTapHbie Hayku: http://www.gumer.info

5. EHUIT — Dnekrponnas Oubmmoreka «Hayunoe nacnmemue Poccuum»: http://e-
heritage.ru/index.html

6. Hutenpoc. UuartemnekryansHas Poccust: http://www.intelros.ru/

7. Myszeu Poccun: http://www.museum.ru
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8. HanwonaneHas anekrponHas oudarmorexka HOb: http://www.rusneb.ru
9. Ipe3unentckas oudnuoreka: http://www.prlib.ru

10.  Poccwuiickas rocymapctBenHas ouonmmoreka: http://www.rsl.ru/

11.  Poccuiickas HalpoHaabHas Oubmmoreka: http://www.nir.ru/poisk/

12. Dnekrponnas 6udanorexa MPJIM PAH: http:/lib.pushkinskijdom.ru/

9.3 JInneH3MOHHbIE YJIEKTPOHHBbIE pecypchbl OM0JIMOTEeKH YHUBEPCHTETA

IIpodeccnonanbHbie 6a3b1 JAHHBIX:

[TonmHBIA TIEpEYEeHHh JOCTYMHBIX OOyYaOMMMCS TPO(EeCcCHOHANBHBIX 0a3 JaHHBIX
npeiacTaBicH Ha oduiMaabHOM caidTe YHuBepcutera https://eusp.org/library/electronic-
resources, Bkiro4asi cieayroniie 0as3bl JaHHbIX:

1. East View — 100 Bexymux poCCHICKHX >KypHAJOB IO I'YMaHUTapHBIM HayKam
(apxuB u Tekymas noamucka): https://dlib.eastview.com/browse;
2. eLIBRARY.RU — Poccuiickuii HH(OPMAIMOHHO-aHATUTUYECKHI TOpTal B

00JIaCTH HayKH, TEXHOJIOTMH, MEIULMHBI M 00pa3oBaHus, cozuepKaliui pedeparsl U MOJIHBIE
TEKCThI HAy4YHBIX CTAaTed M MyOIMKaIHii, HayKoMeTpudeckas 0a3a naHubix: http://elibrary.ru;

3. YuuBepcuterckass uHpopmanuonHass cucrema POCCHUSA — OGaza
ANIEKTPOHHBIX PECYPCOB ISl YUEOHBIX MPOrpaMM U HCCIIENIOBATEIbCKUX MPOEKTOB B 00JIacTh
COIMAIbHO-TYMaHUTAPHBIX Hayk: http://www.uisrussia.msu.ru/;

4. DNEeKTPOHHBIC KYPHAIBI 110 MOAMUCKE (TEKyIMe HOMEpa HAaYYHBIX 3apyOe HBIX
YKYpPHAJIOB).

JIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

1. Znanium.com — DOnekrtpoHHas  OuOmuoreunas cuctema (ABC) -
http://znanium.com/;
2. VYHuBepcuterckass OMOIMOTEKa OHJIAHH — DJEKTpOHHasi OMOIMOTEe4Has cucTeMa

(OBC) - http://biblioclub.ru/

9.4 DnexkTpoHHas MH(POPMALMOHHO-00pa30BaTe/bHasI cpea YHUBepPCUTETA

OO0pa3oBarenbHBIN MPOIECC MO TUCITUTUINHE MOAIEPKUBACTCS CPEICTBAMU AIEKTPOHHON
WH(pOPMaIIMOHHO-00Pa30BaTEILHON Cpelbl YHHUBEPCHUTETa, KOTOpas BKIHOYaeT B cels
ANEeKTPOHHBIN yueOHO-MeToamueckuii pecypc AHOOBO «EYCII6» — oOpa3oBarenbHbIi MOPTa
LMS Sakai — Sakai@EU, nuiieH3MOHHBIC 3JIEKTPOHHBIE PECYpChl OMOIHOTEKH YHHUBEPCHUTETA,
opunmaneueiii caiit YuuBepcurera (EBpomelickmii yHuBepcuter B Cankrt-IletepOypre
[https://eusp.org/]), mokanbHyIO0 ceTh YHHBEPCHTETa M KOPIIOPATHBHYIO 3JIEKTPOHHYIO MOUYTY U
o0ecreynBaeT:

— JOCTYIl K Y4eOHBIM IUIaHaM, paboYuM MporpaMmaM IMCHUIUIMH (MOIynei),
MPAKTUK U K U3IaHUSM JIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM H AJIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcam, YKa3aHHBIM B pa004YNX MPOrpaMMax;

— ¢dukcanuioo xoma 00pazoBaTEIBLHOTO TPOIECCa, PE3YIBTATOB MPOMEKYTOUHOMN
aTTECTAIlMU U PE3yJIETaTOB OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMBI;

— dbopMHupoBaHUE DBIEKTPOHHOTO TOPTHONIHO OO0yJaromerocs, B TOM YHCIE
coxpaHeHHe paboT 00ydaromIerocsi, PEreH3N U OIEHOK 3a 3TH PabOThl CO CTOPOHBI JIFOOBIX
YY4aCTHMKOB 00pa30BaTeIbHOTO MPOIIeCcCa;

— B3aMMOJICHCTBHE MEXIY yYaCTHUKaMU 00pa30BaTeIbHOro MPoIecca, B TOM YUCIIe
CHHXPDOHHOE ¥ (WMJHM) acHHXPOHHOE B3aMMOJEHCTBHE TmocpencTBoM cetn «HHTepHeT»
(3MEeKTPOHHOI TTOYTHI | T.II.).

Kaxnprit  oOydwarommuiics B  TEUeHHWE BCEero mepuoaa oO0ydeHuss oOecredeH
WHIUBUAYAIBHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K OJJIGKTPOHHBIM pecypcaM OHOIMOTEKU
YHuBepcurera, cofepkaiieii u3gaHus yaeOHoH, yaeOHO-METOIMUECKON U MHOM JIUTEpaTyphI 1O
M3y4aeMOM TUCLUIUIMHE.
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10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMASA J1JIsA
OCYHIECTBJIEHHUSA OBPA30OBATEJIBHOI'O TPOLHECCA

B xone peanuzaruu 0O6pa3oBaTeIbHOrO MPOILECcCa UCHOIB3YIOTCS CleHUaIN3UpOBaHHbIC
MHOTO(QYHKIIMOHAJIbHBIE ayAUTOPUM JJsl MPOBEACHUS 3aHATUN JIEKUMOHHOTO THUIA, 3aHATUI
CEeMHMHAPCKOTO THIIA, TPYNIIOBBIX W HHIUBUAYAJIBHBIX KOHCYIBTAllUH, TEKYIIEr0 KOHTPOJIS U
MPOMEXKYTOYHON  aTTecTallMd, YKOMILJICKTOBAHHBIE CHEIHAIM3UPOBAHHOW MeOelbio U
TEXHUYECKHMHU CPEJICTBAMU OOyUEHHUS, CIYKAIIUMH ISl IpeCTaBlIeHUs yueOHoW nHpopMmanu
OOJIBITION ayTUTOPHH.

[IpoBenenue 3aHATHH JIEKIMOHHOTO THNA OOECHEYMBAETCS JEMOHCTPAI[MOHHBIM
000opyIOBaHUEM.

[Tomemenust nas camMOCTOSTENHHOM PaOOTHl OCHAIICHBI KOMIIBIOTEPHON TEXHHKOH ¢
BO3MOXKHOCTBIO MOAKIIIOYEHUs K ceTH «MHTepHeT» u obecreueHueM JOCTyla B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay OpraHU3aIHH.

Jdass JaMm ¢ orpaHMYeHHBIMH BO3MOKHOCTSIMM  3/10POBbSI M HMHBAJH/I0B
NPEJOCTABIACTCS BO3MOXKHOCTh TNPUCYTCTBHS B ayIUTOPHUH BMECTE€ C HHMH AaCCHUCTEHTA
(momomHuka). s cnaboBUAALIIMX MPEJOCTABISETCS BO3MOXKHOCTH YBEIMUYEHHUs TEKCTa Ha
skpane (I1K). [ns camocTosTenbHO# pabOThI JIMI ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMU 3/I0POBbS
B ITOMEIICHHH JJIS1 CAMOCTOSTEIBLHOM padoThl oprann3oBaHo oHO MecTo (1K) ¢ Bo3aMoxHOCTIMU
OECKOHTAaKTHOTO BBOJAAa HMH(OPMAIMM M YIPaBJICHUS KOMIIBIOTEPOM (CIEIHATU3UPOBAHHOE
JUIIEH3UOHHOE TporpamMmMHoe oOecriedeHue — Camera Mouse, Be6 kamepa). buOmmoreka
YHHUBEPCHUTETA MPEJOCTABISACT yNAICHHBIH JOCTYN K Db ¢ BO3MOXKHOCTAMH [T CIa00BUISIINX
yBenuueHus: Tekcta Ha skpaHe [IK. Jluna ¢ orpaHu4eHHBIMU BO3MOXHOCTSIMU 37I0POBbSI MOTYT
npu HEOOXOAMMOCTH BOCIOJIB30BaThC HMMEIONIMMCS B YHHMBEPCHTETE KpecIoM-KOJIsickod. B
y4eOHOM KOpIlyce UMeeTCs afanTupoBaHHbd JudT. Ha mnepBoM »sTaxke 000pymnoBaH
CIeLMATM3UPOBAHHBINA TyaleT. Y BXoJa B 3[aHHE YHHUBEPCHUTETa Ui MHBAJIHMIOB 00OpYIOBaHA
crienuanbHas KHOIKA, BXOJHAs cpeia ooecneueHa HH(OOPMAIIMOHHON TOCKON 0 peXuMe padboThl
YHHUBEPCHUTETA, BBITIOJIHEHHON PeIbe(HO-TOUCYHBIM TAaKTUIBHBIM IpudTOM (a30yka bpaiiis).
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