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AHHOTAIIUSA PABOUYEH ITPOT' PAMMBI JIUCITATIJIMHBI
«CucreMbl HCKYCCTBEHHOTO HHTE/IEKTA»

Hucnumimaa «CucreMbl MCKYCCTBEHHOT0 HHTEJJIEKTa» sBiseTCAd (PaKylbTaTUBHOU
JUCLMIUIMHOM 4YacTu oOpa3zoBarenbHOM nporpammel  «KynbTypHass aHTpOIOJIOTHUS» IO
HanpapyieHUI0 MoAroToBKHU 46.04.03 AHTPOINOIOTHS U ATHOJIOTHUS.

JucnumimHa «CHCTeMbl MCKYCCTBEHHOIO HHTEIUIEKTa» HAalpaBlI€HAa Ha pPa3BUTUE Y
MarucTpaHTOB JOMOJIHUTENbHBIX KOMIIETEHIMH B cdepe HHPOPMAIMOHHBIX TEXHOJIOTHUH,
3HAKOMHUT MAarucTpPaHTOB C OCHOBHBIMH METOJAMHU HCKYCCTBEHHOI'O HHTEIIEKTA, IO3BOJIET
Pa3BUTh HABBIKU JCKOMIIO3HMIMHU, (OpMaNH3aliK MPOLECCOB U OOBEKTOB JIsi UCHOJIb30BaHUS
MHTEJUIEKTYaIbHBIX IPOTPAMMHBIX PEIIeHUH B MPO(ECCHOHAIBHOM eI TeIbHOCTH.

[IporpamMmmoil AMCHMIUIMHBI MPELYCMOTPEHBI CIEAYIOIIME BUJIbI KOHTPOJIA: TEKYLIUN
KOHTPOJTb YCIIEBAEMOCTH, TPOMEKYTOIHBI KOHTPOJb B hopMe 3adeTa (B KOHIIC 4 CEMECTpa).

OO61mas Tpyn0eMKOCTh OCBOCHHUS TUCHHUTUIMHBI COCTABIISIET 2 3aU€THBIX SAUHHUIIBI, 72 Yaca.
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1. IIEJIX U 3AJTIAYU OCBOEHMU A JUCHUITJIMHBI

Henabro ocBoeHUS AUCHMILUIMHBI «CHCTEMBbI HCKYCCTBEHHOI0 MHTEJJIEKTAa) SBISAETCA
¢dbopMHupoBaHHME y MarucTpaHTOB ©0a3bl 3HAHUM aKTyaJbHBIX HAlpaBICHUH pPa3BUTHUSA
HCKYCCTBEHHOT'O MHTEJUIEKTa B MPO(eCCUOHATBHON AeSITENIbHOCTH.

JlocTrkeHne IIIaBHOM LENM MPEANONaraeT KOMIUIEKCHYI pEeaIM3aliio CIEIYIOINX
3ajga4:

— copmupoBaTh y MarucCTpaHTOB MpEACTaBIECHUE 00 OCHOBHBIX COBPEMEHHBIX METO1aX
HCKYCCTBEHHOI'O MHTEIIEKTA,;

— copmupoBaTh Y MaruCTPaHTOB HABBIKHM BBISIBJICHHS €CTECTBEHHOHAYYHOU CYLTHOCTH
po6JIeM, BOSHUKAIOIIUX B X0Je TPOPEeCCHOHATBHON JeSITeIbHOCTH B 007IaCTH MOACTHPOBAHUS
Y QHAJIU32a CJI0KHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CHCTEM.

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA JUCHUIIJIMHBI

B pesynbrare u3zydeHuss y4eOHOH AMCHUMIUIMHBI OOYyYarOLIMMCS JODKEH OBJAJETh
ClieAyIOIIMMU  KomnereHuusmu:  yHuBepcanbHbiMM  (YK). Ilnanupyembie  pe3ynbTaThbl
(dbopMHUpOBaHUSA KOMIIETCHIMH ¥ WHAWKATOPHl HMX JOCTHIKEHUS B pe3yJbTaTe OCBOCHUS
JUCLUIUIMHBI IpecTaBieHbl B Tabmuue 1.

Taoauna 1
I[lnanupyemMsble pe3yabTaThbl 0CBOCHHSI JUCHUNIMHBI, COOTHECEHHbIE ¢ HHAUKATOPAMH

AOCTHKEHHS] KOMIIETCHIIMI 00YYAKIIUXCH
MNHaukaTopbl JOCTHKeHHMSI KOMIIETeHIUH Pe3yabrarsl 00yyeHust (3HaTh,

Ko u HanMeHoBaHNe

KOMIIETEHIIHH yMeTb, BJIaj1eTh)
YK-1 Cnocoben NA.YK-1.1. Anamusupyer npoOneMHyto | 3HaTh: METOJABI Hay4HOTO MO3HAHUS, B
OCYLIECTBISTh CUTyallM}I0 KaK CHUCTEMY, BBIBISAS €€ | OCHOBE KOTODBIX JIEKHT PacCMOTpEHHE
KPUTHUYECKHI aHaAIN3 COCTABJISIFOIME U CBSI3U MEXIY HUMH 00beKTa KaK CHCTEMBI: IIE€JI0CTHOTO
MPOOIEMHBIX UA.VK-1.2. Omnpenenser mnpoOensl B | KOMIUIEKCA B3aHMOCBSI3aHHBIX
CHUTyaIlMii Ha OCHOBE nHpopmanuy, HEOOXOIUMOM Ul pEelICHHs | 3JEMEHTOB, METOAbl W MOJENH

CHCTEMHOTO MOJIX0/[a, | MpOOJIEMHON CHUTyallud, M TPOEKTUPYET | CTPATErMYecKOro IUTaHUPOBAHUS

paboTaer ¢ IPOTHBOPEUMBOM MHpOPMaNHEH
13 pa3HbIX CTOYHUKOB

UA.YK-1.4. PaspabartreiBaer u
COZIEpKATENbHO apryMEHTHPYET CTPaTErHio
pemeHus MpoOJIeMHON CHUTyallud Ha OCHOBE
CHCTEMHOTO U MEXIUCIUIUIMHAPHOTO
MIOJIXO/I0B

NA.YK-1.5. Crpout cueHapuu peanu3aiin
CTpaTeruu, ONpeaessis BO3MOXHBIE PUCKH U
npearas IMyTH UX YCTpaHeHUs

BEIpa0aTHIBaTh MIPOIIECCHI IT0 UX YCTPAHESHUIO 3 (VK-1)
CTpaTeruio AeucTBui W.YK-1.3. Kpurnuecku OLICHMBACT | YMETh: C HCIOJb30BAHUEM METOOB
HaJEKHOCTb  MCTOYHUKOB  HMH(OpPMALMY, | CHCTEMHOTO TIOJXOMa AaHAJIU3MPOBATh

AJIBTCPHATUBHBIC BAapHUAHTBI PCHICHUA

HCCIIeIOBATENIbCKUX 3aj1ay,
BBIPa0aThIBaTh CTPATETHIO NCHCTBUH U
OILICHUBATh 3(h(heKTHBHOCTH
peayi3anuy CTpaTernuecKux IIaHoB
VY (YK-1)

Buagets: LIEJI0CTHOM CHUCTEMOM
HaBBIKOB METO/I0JIOTHYECKOTO

UCIIONB30BAaHUSI CHCTEMHOTO MOAXO0AA
MIPH PELICHUH PoOIeM, BOSHUKAIOIIIX
IIPU BBINOJHEHUU MCCIEN0BATEIbCKUX
paboT, HaBBIKAMH OTCTAaWBAaHUS CBOECH
TOYKA  3peHus Ipu  BEIpabOTKe
CTPAaTEerMYECKUX IIAHOB BBIIOIHEHUS
HCCIE0BATENLCKUX PadOT

B (VK-1)

B PE3YIBbTATC OCBOCHU A NUCHUIIIIMHBL o6y11a}0mm71c;1 JOJIDKCH:

3HATD:

HCIOJIb30OBAHUEM COBPCMCHHBIX TEXHOJIOTHH.

YMETb:

METO/Ibl Pa3padOTKH OPUTMHAJIBHBIX AJITOPUTMOB W NMPOTPAMMHBIX DPELICHHUH C

NPUMEHSTh B Ipolecce Mpo(ecCHOHANBbHON AeATeIbHOCTH METOAbl U MPUEMBI

HAay4YHOr'0 aHaJI3a ¢ IPUMCHCHUCM CUCTCM UCKYCCTBCHHOTI'O MHTCJIJICKTA.




BJIAJAETD:

— HaBbIKaMHU JCKOMITIO3UIIUH, (bOpMaJ'II/I?)aI_II/II/I IIponeCCOB U 00BEKTOB JJIA UCITOJIb30BaHUA
HHTCJUICKTYAJIbHBIX ITPOIPAMMHBIX pemeHI/Iﬁ.

3. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMBI

Juctummaa «CucreMbl MCKYCCTBEHHOT0 HHTEJJIEKTA» SIBISCTCA (PaKylTbTaTHBHOU
JTUCIUTIIMHON y4eOHOTo IuIaHa OCHOBHOM IpodecCHOHAIBHOW 00pa30oBaTesIbHON MPOTPaMMBbI
BBICIIIETO O0pa30BaHUs — TPOTpaMMbl Maructparypbl «KymbTypHas aHTPOIOJIOTHS» 10
HanpapyieHuto noaroroBku 46.04.03 Axtponosnoruss W dTHOJorusA. Koa AucCUUIUIMHBL 1O
yuebnomy turany OTJ[.B.10. Kypc uutaercs B ueTBepTOM cemecTpe, opma MpoMeKyTOYHOM
arTecTalyy — 3a4eT.

st ycnemHoro 0OCBOGHHs MaTepualia TaHHOW JTUCHMIUIMHBI TPEOYIOTCS 3HaHUSI, YMEHUS
Y HaBBIKH, ITOJTYYCHHBIC B XOJI€ M3YUCHHUS TUCIUIUIMH OaKalaBpuaTa/CrenainTera

3HaHUs, YMEHHMS M HAaBBIKW, IIOJYYCHHbIE MPU OCBOCHUU JAaHHOW JIUCIMIUIUHEI,
MPUMEHSIFOTCSI MarUCTPaHTaMU B MPOIIECCE BHIMIOTHEHUS HAYYHO-UCCIIEN0BATEIbCKON pabOThl U
MTOJITOTOBKH K 3aIIATE U 3AIMHUTHI BBITYCKHOW KBAUTH(DHUKAIIMOHHOW PabOTHI.

4. OFBEM JIJUCHUII/IUHBI
OO61ast TPyI0€MKOCTh OCBOCHUS JUCIUIUIMHBI COCTABIISIET 2 3aU€THBIX eIMHUIIBI, 72 Yaca.

Tadauua 2
O0BbeM THCHUILINHBI
Tunbl yueOHbIX 3aHATHI O0BbeM TUCHHUILINHBI
H CaMOCTOsITeJIbHasi padoTa Bcero Cemectp
1 2 3 4
KonrakTHass pabora oOyuyamoumuxcsi ¢
52 - - - 52
npenojasaresjieM B coorsercreuu ¢ YII:
Jlexrm (JI) 17 - - - 17
Jlaboparopnsle 3ansTus (JI3) 17 - - - 17
[paktuueckue 3ausaTus (I13) 18 - - - 18
CamocrosiTesqsnas pagora (CP 20 - - - 20
dopma 3ayver - - - 3auer
IIpomexyTouHasi aTTECTALUS
qac. - - - - -
Oo0masi  Tpyil0eMKOCTb  JUCUHMIJIMHBI 7912 i i i 7912
(uac./3.e.)

5. COAEP/)KAHUE U CTPYKTYPA JMCHUIIJINHBI

ConeprkaHue TUCIUILIMHBI COOTHOCUTCS C TUIAHUPYEMBIMH pe3yJabTaTaMu OOydeHUs IO
JTUCHUIUIMHE: Yepe3 3a1auu, popMHUpyeMble KOMIIETEHIIMU U UX KOMIIOHEHTHI (3HaHUS, YMEHUS,
HaBbIKK — qanee 3YB) mo cpencTBaM MHAMKATOPOB TOCTHXKEHUS KOMITETEHITNI B COOTBETCTBUHU C
Tabmuneit 3.

5.1 Copep:xanue TUCUMMIMHBI

Tabauua 3
Coaep:xanue TUCHUIIMHBI
Ne HaumenoBanne Conep:xanue TeM (pa3gesnos) Konnbi HNupuxaropsr | Koawsl 3YB (B
n/n TeM (pa3/esion) KOMIIETEHIIHI | KOMIIETEHIUH | COOTBETCTBUHU
(B COOTB. C ¢ Tabnmmeii 1)
Tabmuueii 1)

1 Baejienne g | Marematnueckuii  nukbe3  no YK-1 NA.VK-1.1. 3 (VK-1)
MCKYCCTBEHHBII 3JIEMEHTaM MaTeMaTHICCKOM NI.VK-1.2. VY (YK-1)
HHTEIUIEKT U | CTaTHCTHKH, TMHEHHOMN anrebpsl U NA.YK-1.3. B (VK-1)
OCHOBHBIE MeTojbI | MATEMAaTHYECKOTO aHaIH3a. WJI.YK-1.4.




MAIIUHHOIO
o0yueHus
paboTsI
TaOIUYHBIMU
JAHHBEIMH

IS

OcHoBHBIE 3a71auu cucTeM
HCKYCCTBEHHOT'O WHTEJUICKTA.
Krnaccudukanus, xiacrepusarnms,
perpeccusi. TuIlBl  MalIMHHOTO
oOyueHusi: ¢ yuumrenem, 0Oe3
YUHUTE, c YaCTUYHBIM
MIPUBJICICHUEM yauTenNs,
00ydeHue ¢ MOIKPEIUICHUEM.
Knaccudpukanmuss Ha mpumepe
anropuTMa k-Omxanmix
coceneii (kNN)

BeIcTpBIfi  mOMCK  ONMMKaMITUX
coceneil.  MeTpuku  OLEHKHU
Kiaccudukanmu: TIOJIHOTA,
tounocth, F1, ROC, AUC.
Bamunmaiionnas u  TecroBas
BBIOOpKA. Kpocc-Banuaanus.
PaGota ¢  kareropuanbHBIMU
TIpU3HAKaMHU.

Perpeccusi.  Metpuku  OLIEGHKH
perpeccun: MSE, MAE, R2 -
K03 PHUITHESHT JETCpMUHAITUH.
JInnetinas perpeccus,
IIOJIMHOMHUAJIbHAS] PErPECCUS.
IlepeoOydenue u perynspusanus,
rpebHeBast perpeccus, LASSO,
Elastic Net.

JIuneiHeie MOJIEIH s
knaccudukaru.  [lepuentpos,
JIOTHCTHYECKAs perpeccus,

MIOJTHOCBSI3HBIE HEHPOHHBIC CETH,
CTOXAaCTUYECKUM TPaJUECHTHBIN

CITyCK " obparHoe
pacrpocTpaHeHne rpajfeHTa.
Perynsipuzauus JIMHEHHBIX

Mojeneil kraccuUKaIumy.
Knacrepuzanus.  k-means, k-

means++, DBSCAN,
arJioMepaTuBHas

KJ1acTepusanus. MEeTpUKU OLEHKH
KJIaCTE€PH3ALINN.

AnroputMel, OCHOBaHHbIE Ha
HNPUMEHEHUN pelarmmx
nepeBbeB. Kputepun

pasaeieHus y3na:
nH(OPMAITMOHHBIN BBIMTPBIIIL,

Kkputepuii JKuHU.

AHCaMOnMM pEelIaonx JepeBbeB:
CIy4YaillHbI Jiec, TIpaJUueHTHBIA
OycTHHT.

Meron ~ ONOpHBIX  BEKTOPOB.
IIpsimass u oOpartHas 3amadga.

Onpenenenue

OMOPHBIX BEKTOPOB. SnepHsIit
TPIOK.

HauBHprii GaliecoBCKHi
kiaccudukarop. Metoabl OLEeHKH
pacnpeneneHus

npuszHakoB. EM-anroputm Ha
MIpUMeEpPEe CMECH TayCCHaH.
Mertons! 0e3rpaeHTHOM
ONTUMU3AIUU: CITy4YalHbIN TTOUCK,
hill climb,

UJ.VK-1.5.




Ne
n/n

HaumenoBanmue
TeM (pa3/esioB)

Coaep:xanue TeM (pa3eJioB)

Konapl
KOMITeTeHIH I

HNupuxaropbl
KOMITETeHIH I
(B COOTB. C

Konw1 3YB (B
COOTBETCTBHH
¢ Tabmuueit 1)

Tabmuueit 1)

OTXMUI, TCHETHUYCCKUI AJITOPUTM

CucreMbl
r1yOOKOTO
00y4eHus

Heiliponnsie  cern. DyHKINA
omuOKY HEWPOHHBIX ceTedl u
o0yueHre ¢ TIOMOIIbI0 00paTHOTO
pacmpocTpaHeHus TpajueHTa.
[onsTHE 63TYa 1 SMTOXM.

Pabora ¢ wW300paxkeHWAMH C
MOMOIIIbI0 HEUPOHHBIX  CETEH.
CBepTrouHble HEWPOHHBIC CETH.
Onepanuu cBEpPTOK, max-pooling.
[TonynsapHsie APXUTEKTYPHI
CBEPTOUHBIX HEHUPOHHBIX CETEH:
AlexNet, VGG, Inception
(GoogLeNet), ResNet.
TpancdepHoe oOyueHue.
Oo6pabotka TekcToB. Pabota ¢
€CTECTBEHHBIM SI3BIKOM c
MIOMOIIbI0  HEHPOHHBIX  CETEM.
BekropHBIe TIpeACTaBICHUS LI
Tekcra: word2vec, skipgram,
CBOW, fasttext. PexyppeHTHBIC
Helponnsle cetn, LSTM, GRU.
Tpaucgopmepsr, BERT, GPT

VK-1

WUJLYK-1.1.
WJLYK-1.2.
WJIYK-1.3.
WJL.VK-1.4.
WJL.YK-1.5.

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

OO6yueHue ¢
TMOAKPCIICHUEM

[TonsTus arcHTa, cpenpl,
COCTOSIHUS, ACHCTBUN U Harpajbl.
OyHKIUS 1IEHHOCTH COCTOSHUS
(Value function) wu QyHkuus
kauectBa gedictBus  (Qfuntion).
Ontumuzanust ~ CTpaTermu ¢
MIOMOIIIBIO MaKCUMHU3AINN
(yHKIMH IIEHHOCTH M KavecTBa.
Q-o0OyueHwe.

I'my6okoe o0Oy4eHue c
MOJIKPEIIEHUEM. Deep Q-
Networks, Actor-critic.

Hnst YPOBH: SKCIEPTHBIN:
REINFORCE, A2C, PPO, DDPG.

YK-1

WUJLYK-1.1.
WJLYK-1.2.
WJL.YK-1.3.
WJI.YK-14.
WJL.YK-1.5.

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

5.2 CTpyKTypa IMCHHIITHHBI

CTpyKkTypa AMCUUIIMHBI

Taoauna 4

Ne
n/n

HaumenoBanue Tem (pa3aesion)

O0beM TMCUMILIHHBI, Yac.

Bcero

Konrakrnas padora
00y4arouuxcs ¢
npenojgaBaresieM Imo
THIIAM y4eOHBIX 3aHATHI
B coorBercTBHU ¢ YII

CP

JI

| 3 | m3

®opma
TeKyLlero
KOHTPOJIS
ycneBaemMocTu*,
MPOMEKYTOTHOI
arTecTanuu

Ounasn ghopma o0dyuenusn

Beenenune B

HCKYCCTBEHHEBII
MHTEJUIEKT M OCHOBHBIE METOJIbI
MAaIIMHHOTO 00y4YeHUs JIJIsl pabOThI
C TabJIMYHBIMU JJAHHBIMH

39

10

10

113

CucteMbl TITy00KOTO 00YICHHS

21

113

OO0y4eHne ¢ IOAKPEINICHUEM

12

113




O0beM TMCHUTJIMHBL, Yac.
Dopma
Konrakrnas pabora
TeKyIero
00y4Jarouuxcs ¢
Ne KOHTPOJIS
HaumenoBanme TeM (pa3nesioB) npenoaaBaTejieM mo .
n/n Bcero . CP ycneBaemMocTu®,
THTIAM Y4eO0HBIX 3aHATHI N
TPOMEKYTOTHOI
B cooTBercTBUHM € YII aTTecTAINH
1 |3 | m3
Ounasn ghopma 0dyuenusn
IIpoMe:KyTOUHAS ATTECTAINSA - - - - 3aver
Bcero: 72/2 17 17 | 18 20 -

*[Ipumeuanue: Gopmvl meKyuje2o KOHMpOoJs ycneeaemocmu.: npaxmuyeckoe 3aoanue (113).

6. YY4EBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTHI
OBYYAIOIIUXCS IO JUCHUITTIMHE

6.1 O01Me moJ10KeHH

3HaHUS W HABBIKM, IOJIyYEHHBbIE B pE3yJlbTaTe JIEKUMH M NPAKTUUYECKUX 3aHATHUH,
3aKpPEIISIOTCS U Pa3BUBAIOTCS B PE3yJIbTaTe MOBTOPEHUSI MaTepHalia, yCBOEHHOTO B ayJUTOPHH,
IIyTeM YTEHHs TEKCTOB M HCCIIEJOBATENbCKOM JUTEeparypbl (M3 CHUCKOB OCHOBHOW H
JIOTIOJIHUTEIBHON JIUTEPATYpPbl) U UX aHAJIU3A.

CamocrosTenbHass paboTa sBIsSIETCs BaKHEWINEH 4YacTbio Ipolecca  BBICLIETO
obpa3oBanus. Ee cienyeT 0CO3HaHHO OpraHW30BaTh, BBIAEIHB JUUIs 3TOr0 HEOOXOAMMOE BpeMs U
COOTBETCTBEHHBIM 00pa3oM OpraHM30BaB paboyee MPOCTPAHCTBO. BakHEWIIMM 3IIEMEHTOM
CaMOCTOSITENIbHOW paboThl sBIsETCS NPOpabOTKa MaTepUaANIOB MPOIIECAIINX 3aHATHH (aHAIU3
KOHCIIEKTOB, YTE€HHE pEKOMEH/JOBAaHHOM JHUTEpaTypbl) M IMOATOTOBKA K CIEAYIOUIUM
JEKUUAM/TIPaKTUUECKUM 3aHATUAM. Jluteparypy, pEeKOMEHIOBaHHYIO B Iporpamme Kypca,
cleyeT, 1O BO3MOXHOCTH, YHUTaThb B TEUEHHUE BCErO CEMECTpa, KOHIEHTPUPYACh Ha
00yCJIOBJIEHHBIX IPOTrPaMMO Kypca TeMax.

CyliecTBEHHYI0 4acThb CAaMOCTOSITEIbHOM  pabOThl  MarucTpaHTa IpPEACTaBISET
CaMOCTOSITENIbHOE M3y4eHHE Yy4eOHO-METOJUYECKUX W3JaHUH, JIEKIIMOHHBIX KOHCIEKTOB,
UHTEpHET-pecypcoB U mp. [IoAroToBka K NMPaKTUYECKUMH 3aHSTHUSM, ONPOCaM, BBIITOJIHEHUE
MIUCBMEHHBIX paboT TaKke sIBJIeTCsl BaXKHOM (Gopmoil paboTel MmaructpanTa. CaMOCTOSATENIbHAS
paboTa MOXKET BECTUCh KaK MH/IMBUYaJIbHO, TaK U MPU COJICHCTBUY MPENOIaBaTENs.

6.2 PexoMeHaaNMH MO pacnpeneeHHI0 Y4eOHOT0 BPpeMEHHU MO0 BHAAM CAMOCTOSITEIbHOM
PaGoThI U pa3aeiam AUCUUIIMHBI

Tema 1. BBeieHue B HCKYCCTBEHHbII HHTEJIEKT U OCHOBHBIC METOAbI MAILIMHHOIO
00y4eHus ist paGoOThI ¢ TAOJMYHBIMH JAHHBIMH.

1.1. U3ydyeHne BONpPOCOB, IPEICTABICHHBIX B CIUCKE TEM JIEKIMOHHBIX 3aHATHH.
[loBrOpeHHe H3y4eHHOr0 Ha MNPEABIAYIIMX 3aHATUAX Marepuaga Ipu  MOATOTOBKE K
MOCJIEAYIOLIUM 3aHATUSAM — 5 4acoB.

1.2. TloaroroBka K 3aHATHSAM [0 MPEJIOKEHHBIM i1 OOCYXJIEHHS BOIpocam,
CaMOCTOSITEJIBHOE U3yYEHUE PEKOMEHI0BaHHOM uTeparypsl — 5 yacos. Mtoro: 10 gacos.

Tema 2. Cucrembl 1i1y00oKoro ooy4eHus.

2.1. H3ydeHue BOMPOCOB, MPEICTABICHHBIX B CIHCKE TEM JICKIMOHHBIX 3aHSATHMN.
[ToBTOpEHNE M3yUEHHOTO Ha MPEABIAYIIMX JEKIIMOHHBIX 3aHATUIX MaTepuaia Npyu MOATOTOBKE K
MOCJIEAYIONINM 3aHATHAM — 3 Jaca.

2.2. TloaroroBka K 3aHSATHUSM [0 TMPEAJIOKECHHBIM JUIsI OOCYXKICHHS BOIpPOCaM,
CaMOCTOSTENIbBHOE HM3y4YEHHE PEKOMEHJOBAaHHOM  JUTEparypbl, IIOBTOPEHHE Marepuasa
JIEKIIUOHHBIX 3aHATHH — 3 yaca. Mtoro: 6 4acos.



Tema 3. O0yyeHue ¢ NoaAKpenJieHueM

3.1. IloBTOpEeHME PONIEHHOTO HA JIEKIIMOHHBIX 3aHIATHSAX MaTepualia, CaMOCTOSATEIbHAs
paboTa ¢ peKOMEHIOBaHHOH JInTepaTypoii — 2 Jaca.

3.2. TlogroroBka K 3aHATHSAM [0 MPEIOKEHHBIM I OOCYXKICHHUS BOIPOCAM,
CaMOCTOSITEINIbHBIN IMOUCK JIUTEPATYPHBIX HCTOYHUKOB — 2 yaca. Utoro: 4 yaca.

6.3 IlepeyeHb OCHOBHBIX BOINIPOCOB M0 M3Y4YaeMbIM TeMaM /ISl CAMOCTOSITEJIbHOI PadoThI
00yYaouUXcsl Mo JUCHUTIIMHE

1. Pasnble Gpopmbl yyacTus B MEKIyHApPOJHOW KOH(PEPEHIIUH KaK CIYIIATENb U KaK
nokinaaurk. KakoBel MX BakHeHIne acekTbl? KakoBo 3HaU€HUs TAKOTO y4acTUsl JJI1 MOJIOJBIX
YYEHBIX?

2. Mertoap! ananu3a HHPOPMALMOHHOTO, BU3YaJIbHOTO, CIOBECHOTO U JIp. MaTepuaja
B 00J1aCTH T'yMaHUTAPHBIX HAYK.

3. [IpuHIMIIBI TOCTAHOBKM 33J1a4 HAYYHO-HCCIIEIOBATEILCKUX MTPOCKTOB B 00J1aCTH
T'YMaHUTAPHBIX IPOEKTOB.

4. OreHKa akTyaJIbHOCTH Pa3IMYHbIX TPOOJIEM TYMaHUTAPHOTO 3HAHUS.

6.4. [lepeyeHb JUTEPATYPHI JIs1 CAMOCTOSATEIbHOI PadoThI

1. I'openos, C.B. OcHOBBl Hay4HBIX HccienoBaHuil : ydyeOHoe nocobue / C.B.
I'openos, B.II. T'openos, E.A. I'puropses ; nox pen. B.I1. ['openosa. - 2-e u3a., crep. - Mocksa ;
bepnun : lupexkr-Menua, 2016. - 534 c. : ui., 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. Moaenu, MeTonbl, aqrOpuTMbl M MPOTPAMMHBIE PEIICHUS
BBIYHCIUTEILHBIX MAallliH, KOMIUIEKCOB M crucTeM : yueOHuk : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. Muanakaunsii. — U3a. 2-e, non. — Mocksa ; bepnus : [lupexkr-Menua, 2021. — 307
c. : wum, cxem., Tabn. — Pexum  pmoctyma: mo  moamucke. —  URL:
https: //blbhoclub ru/index.php?page=book&id=602526 . — bubnuorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TekcT : ANEKTPOHHBIH.

3. Hleep, A. Unayctpus 4.0 : oT mpopbIBHONH OM3HEC-MOJENN K aBTOMAaTH3aIMH
ousHec-mporeccoB : yueOnuk / A. llleep ; mox Hayu. pen. . CredanoBckoro ; nep. ¢ anrt. Jl.
Credanosckoro, O. A. Bunuuenko ; Poccuiickas axajgemMuss HapOAHOTO XO3SHCTBA H

rocynapcTBeHHoOM cinyxO0bl ipu IIpesunente Poccuiickoit denepanuu. — Mocksa : Jleno, 2020. —
272 c. : cxeMm., Tali., ni. — (AkageMuueckuit yaueoHuk). — Pexxum nocryna: nmo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612569 . — bubnuorp. B k1. — ISBN 978-5-85006-
194-4. — TekcT : 2IEKTPOHHBIN

6.5 IlepeyeHnb y4eOHO-METOIUYECKOT0 O0ecTIedeHHUsI VI CAMOCTOSATEIbHOI padoThI

Jns obecriedeHnst caMOCTOSATENBHON pabOThl MaruCTPaHTOB MO AUCHUIUIMHE «CUCTEMBI
HCKYCCTBEHHOTO MHTEIIEKTa» pa3padoTaHo yuyeOHO-MeToAnYecKoe obecieueHle B COCTaBe:

1. KonTponpHbIe 3a1aHus U1 TOATOTOBKH K TIPOIIEAypaM TEKYyIIero KOHTpous (1. 7.2
Paboueii nmporpamms).

2. TunoBble 3ajaHus U1 TOATOTOBKYU K TPOMEXKYTOUHOM aTTecTanuu (1. 7.4 Paboueit
IIPOrPaMMBI).

3. PexoMeHniyemble OCHOBHAsI, TONOJHUTENbHAs JUTeparypa, HTepHeT-pecypcsl u
CIpaBouHbIe cucTeMsl (1. 8, 9 Paboueii mporpaMMel).

4. Pabouvast mporpamMMa AUCHMITIMHBI pa3MellleHa B 3IEKTPOHHOW MH(POPMAIIMOHHO-

o0pa3oBarebHON cpefe YHUBEpCUTETa Ha JJIEKTPOHHOM YueOHO-METOAMUYECKOM pecypce
AHOOBO «EYCII6» — ob6pazoBarensnom noptaie LMS Sakai — Sakai@EU.
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7. ®OHJ] OUEHOYHBIX CPEJCTB JIJIs1 IPOBEJEHUS TEKYIIEN 1
IMMPOMEKYTOYHOM ATTECTALIAN OBYYAIOIIMXCS MO JACIHUATLITAHE

7.1 Ioka3aTeyid, KPpUTEPUHN U OLIEHUBAHUE KOMIIETEHIIHII U MHIAUKATOPOB UX JIOCTHKEHHUS
B Ipoliecce TeKyllel aTrecTalun

Wudopmarus o coaepKaHuu U MPOLEAype TEKYIIEro KOHTPOJISl yCIIeBaEMOCTH, METOJTUKE
OIICHUBAHUs 3HAHWUN, YMEHUN U HABBIKOB OOYJAIOIIETOCS B XO/I€ TEKYIIETO KOHTPOJIS JTIOBOISTCS
HAyYHO-TICTarOTMYECKUMH PaOOTHUKAMHU YHHBEPCUTETA IO CBEIACHHS 00YJarOIIErocs Ha TIePBOM
3aHATHU 0 JAHHOU TUCIUILIMHE.

Texkyuui KOHTPOJIb IPEAYCMATPUBAET MOATOTOBKY MAaruCTPAaHTOB K KaXKJIOMY 3aHSTHIO,
BBINOJTHEHHE MPAKTUYECKUX 3a/laHUM, a TaKXKE€ aKTUBHOE CIyIIaHWE Ha JIEKIUsSIX. Maructpant
JIOJKEH MPUCYTCTBOBATh Ha 3aHATHUSAX, OTBEYATh HA MOCTABJICHHBIE BOIPOCHI, MOKA3bIBas, 4YTO
poyuTana pazOupaeMyro JIUTEpaTypy, MNPEACTABIATh COACPIKATCIbHBIC PEIUIMKH I10 TeMaMm
00CYXICHHUS.

Texkymuii KOHTPOIb MPOBOAUTCA B (OpME OICHUBAHUS BBIIOTHEHUS MarucTpaHTOM
MPAaKTUYECKUX  3aJaHUl, JEMOHCTPUPYIOIIMX CTEIEHb 3HAKOMCTBA MArUCTPAHTOB C
JOTIOJIHUTEIIBHOM JTUTEPATYPOM.

Taoéauna 5
Iloka3zarenn, KpuTEpUM 1 OLlEHUBAHNE KOMIIETEHIMH M HHINKATOPOB UX
AOCTHKEeHHS B IIpollecce TeKYIeil aTTecTalun

HauMeHOBaHUE TEMbI Kon HNuaukaropsl Koab1 3YB (B DopMbI PesyabTaTbl
(pa3znena) KOMIICTEHI| | KOMIeTeHIu €OO0TB. ¢ TadJ. 1) TeKylIero TEeKy1LIero
U KOHTPOJIsA KOHTPOJIsA
Beenenue B YK-1 NI YK-1.1. 3 (VK-1) [IpakTudeckoe 3a4TeHO/
HCKYCCTBCHHBIN NI.YK-1.2. VY (VK-1) 3amanue 1 HE 3a4YTCHO
UHTEJIJIEKT U OCHOBHBIE NI.YK-1.3. B (YK-1)
METOALI  MAIIMHHOTO NJ.YK-1.4.
o0yd4eHus 1t paboTHI ¢ NI.YK-1.5.
TaOTMYHBIMU TAaHHBIMH
CucTeMsl TTy0OKOTO VK-1 NIO.VK-1.1. 3 (VK-1) [IpakTudeckoe 3a4TeHO/
oOy4eHus NI.YK-1.2. VY (YK-1) 3aJiaHue 2 HE 3a4TEeHO
NA.YK-1.3. B (YK-1)
NI.YK-1.4.
NI.YK-1.5.
Ob6yuenue ¢ YK-1 NIA.YK-1.1. 3 (YK-1) ITpaxkTuyeckoe 3a4TeHO/
MOJIKPETIEHUEM NA.YK-1.2. VY (VK-1) 3ananue 3 HE 3a4TEHO
NI.YK-1.3. B (YK-1)
. YK-1.4.
NI YK-1.5.
Tabauna 6
Kpurepun oueHnBanus
@opMBbI TEKYLIETO Kpurtepuu olieHuBaHus
KOHTPOJIA
yCIeBaeMOCTH

MarvCTPaHT BBIMOJHACT 3aJaHAE YACTUYHO WM C CYIIECTBEHHBIMH HEI0YCTaMU
(HEKOPPEKTHO C(HOPMYIUPOBAH HCCIIEIOBATEIBCKAN BONPOC, HE OMpEIesICHbI
OCHOBHBIE ar¢HTBI, HEKOPPEKTHO BHIOPAHBI METOIBI UCCICIOBAaHUS, TPeOOBAHUSI K
COZICPIKaHUIO, CTPYKTYpE, JIOTHKE, apryMEHTAINH, O(QOPMIICHUIO HE BBHIIIOIHCHEI) —
[IpakTrdeckoe 3amanue HE 3aYTCHO,

MOJTHOE ¥ INIPAaBHJIBHOE BBINIOJHEHUE 3allaHHS B COOTBETCTBHH C TPEOOBAHHSIMHU K
COZICPIKAHUIO, CTPYKTYpE, JOTHKE, apryMEHTAIWd, O(GOPMIICHHIO C BO3MOXHBIM
HEOONIBIIIMM  KOJTMYECTBOM IOTPEHIHOCTEH (HApUMEp, IUIOXO BBIICPXKAHHAS
CTPYKTypa TEKCTa, HEIOCTATOYHAs apTYMEHTAIHS OTACIHHBIX TE3UCOB) — 3aU4TCHO
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7.2. KoHTpOJbHbBIE 3aJaHus VISl TEKYIIel aTTecTalun

IIpumepHBIH MaTepra NPAKTUYECKUX 3aJaHNH

1. Meroasl paboTsl ¢ Tabmuuamu B Python. Arperanms u Busyanu3anusi JaHHBIX.
[IpoBenenue nepBUYHOrO aHAIHM3A JaHHBIX.

Llenu: u3ydyenue MeTOJ0B paboOThl ¢ AaHHbIMH B Python u mpoBeneHue nepBUYHOTO
aHaJlu3a JaHHBIX.

3anmanue: 3arpy3ute naracer B pandas maradpeiiMm. BoiBemuTe OCHOBHBIE MapameTphl
natacera. Ompenenure, CKOJBKO B JaraceTe cllydyaeB OTCYTCTBHS IpusHakoB. Ompenenure,
CKOJIBKO IPU3HAKOB SIBJISIFOTCS KaTeropualbHbIMU. Busyanusupyiite pacnpeaenenyue Npu3HakoB
o KjaccaM. Busyanusupyiite 3aBUCUMOCTh MKy TPU3HAKAMHU.

2. Hcnonp3oBaHuWe W CpaBHEHHE alropuTMoB Kiaccupukamuu: kNN, pemaromue
JiepeBbes U UX aHCaMOJIH, JIOTUCTUYECKas! perpeccusl.

Llenu: mpuMEHEHUE U OLIEHKA AJITOPUTMOB KJIACCH(HUKAIIUH.

3amanue: Pasnenure mataceT Ha oOydarolui M BaTUAALMOHHBIA C COXpaHEHUEM
npornopuuid kiaccoB. Knaccudumupyiite TOYKH M3 jJaraceTa ¢ MOMOIIBI0 alropuTMoB KNN,
noructuaeckoit perpeccun, CART, cinyuaiinoro neca, CatBoost. [logbepute nydiine napameTpbl
QITOPUTMOB C TOMOUIBIO BAaJMIAMOHHON BBIOOpPKH. CpaBHHTE BpeMsi pabOTHI alrOPUTMOB H
3aBHCHUMOCTH OT IIpe1o0paboTKU JaHHBIX.

3. Mcnonp30BaHMe M OIIEHKA AITOPUTMOB perpeccuu. [1onbop onTuManbHbIX TapaMeTPOB
perpeccum.

[{enu: u3ydeHue aaropuTMOB PErPECCUN.

3ananue: [IpuMenuTe MeTon JMHEWHON perpeccuu Ui PELISHUs 3a/Jayd Ha JaraceTe.
JloGaBbTe B JaraceT MOJIMHOMHUAIbHBIE NMpU3HAaKkU. J(0OaBidliTe MPU3HAKK MOKA HE YBUIUTE
nepeoOydyeHre Ha BalUJalMOHHOM pAatacere. [Ipumenute rpeGHeByro perpeccuto u LASSO,
9TOOBI U30aBUTKLCS OT NIEPEOOYICHHUS.

4. Ontumu3alMOHHbIE 33a4l M UX pemeHus. [lonbop runeprnapaMeTpoB aaropurMa c
MTOMOLUIBIO0 METOJIOB ONITUMH3ALIUU

[{enu: n3ydeHune aaropuTMOB PELIEHHS ONTUMU3ALMOHHBIX 3a/1a4.

3aganue:

1. OnTumMusupyiiTe JIMHY MapuipyTa B 3a7ady€ KOMHUBOSDKEpPA C IIOMOIIBIO aJITOPUTMOB
hill climb, orxura u resnerndeckoro anroputma. BeiBequTe noayduBIIMICS TyTh U €r0 AJIMHY.

2. OnTtuMusupyiiTe TunepnapaMeTpsl alropuTMa MalIMHHOTO oO0ydeHus: (Ha BBIOOD) C
MIOMOIIBIO CIIy4allHOTO IOHMCKa, MOMCKa MO peuerke, aaropurMa hill climb, renernyeckoro
aJIropuTMa.

5. Knaccudukanus nzobpaxenuit u TpanchepHoe o0ydeHue.

Llenu: n3yyeHne METO10B TIIyOOKOT0 00y4eHus 17l paboThl C H300paKEHUSIMH.

3amanue: 3arpy3uTe JaTaceT W CO3JIaliTe UTEpaTop I MOJEIH TIyOOKOTro OO0ydYeHHS.
3arpysure npenoOyueHHyro Ha ImageNet cBeprounyio ceth (AlexNet, VGG unu ResNet) u
nobasbTe K backbone momHOCBs3HBIN cioit s oOydenus. OOyunTe HEHPOHHYIO CEeTh Ha,
BU3yaJIU3UpoBaB Tpaduk (QyHKIUMM MOTeph Ha oOydamouedl W BaJWAAlMOHHOM BHIOOpKE.
Peanusyiite Moaynb NprMeHEHUsI HEHPOHHOM CETHU K IaHHBIM, IPOBEPhTE KaUECTBO 0O0yUEHHUs Ha
TECTOBOM BBIOOPKE.

6. PaboTa ¢ TekcTaMU U MX BEKTOPHBIMU IPECTABICHUSIMHU.

[{enu: n3ydeHre Moaenei BEKTOPHOTO MPEACTABICHUS TEKCTOB.

3amanne: CkauaiiTe mnpenoOydeHHbIE BekTopa st cioBaps. C MOMOIIBIO JIFOOOTO
knaccudukaropa MammaHoro odyuenust (kNN, SVM, CatBoost) knaccudunupyiite TEKCThI U3
JaTaceTa mo cymMmMme BeKTopoB ciioB. Kimaccudunupyiite TekcTsl ¢ momombio LSTM cetu.

7. llpumenenue Q-Networks /Ui peleHns IpoCcTbIX OKPYKEHHUH.

[lenu: wu3yyeHWe NpUMEHEHUsT OOY4YEeHHUS C TMOAKPEIUIEHHEM i pelleHud 3aaad
KOHTPOJISL.

3amanne: OOy4yuTe TPOCTYIO TIONMHOCBSI3HYIO QQ-CeTh Il PEIICHUS OKPYXEHUS
LunarLander.
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7.3 Iloka3aTe/i, KpUTEPUH M OLlCHUBAHHE KOMIIETEHMII U HHAMKATOPOB HUX I0CTHKEH Sl

B IIpouecce NPOMeKYTOYHOH aTTecTaAluN

@DopMa NPOMEKYTOYHOH ATTECTAUMH — 3a4eT, BBICTABISIEMbI HA OCHOBE YCTHOIO
OTBETA HA BOIIPOCHI.
Ilepen 3aueToM HPOBOAUTCS KOHCYJIBTALlMs, Ha KOTOPOM IIpernojaBareilb OTBEYAaeT Ha
BOIIPOCBI MaruCTPAHTOB.
B pesynbrare mpoMexyTo4HOr0 KOHTPOJIS 3HAHUN CTYACHTBI IOIY4arOoT arTECTalUIo0 110

IUCLHUILINHE.

Taoauna 7

IMoka3aren, KpUTEpPHH H OIleHNBAHHE KOMIIETEHIIHIT H HHIUKATOPOB HUX 10CTHKEHUSI
B Mpoliecce MPOMEeKYTOUHOH aTTecTAluN

®opma
NMPOMeKYTOYHOM
aTTecTAllMH/BH/
NMPOMeKYTOYHOM
aTTecTaluu

Koap1
KOMIIeTe
HIUI

HNupuxarop
bl
KOMIeTeHIH
i (6 cooms. ¢
Tabnuyeii 1)

Koaw1 3YB (B
COOTBETCTBUH

¢ Tabnuuei
1)

Kpurepuu ouennBanus

Onenka

3ayger /

YCTHBIM OTBET Ha

BOIIPOCHI

VK-1

WJLYK-1.1.
WJLYK-1.2.
WJL.YK-1.3.
WJL.YK-14.
WJLYK-1.5.

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

MarucTpaHT JaeT OTBETHI Ha
BOTIPOCHI OMJIeTa, ISt KOTOPBIX
XapaKTepHO:

. n1yOokoe — ycBOeHHE
IPOrpaMMHOT0 MaTepuaia,
. U3II0KCHUE
HCYEepIIbIBAIOIIIE,
MOCIIEA0BATENHHO, YETKO,
. yMeHHE JeNaTh
000CHOBaHHBIC BBIBOJIB,
co0irofieHre HOpM YCTHOH M
MMCBMEHHOM  JIUTEpaTypHOI
peyn.

€ro

3a4TeHo

MaructpanT ~ OpeAcTaBIseT
OTBET Ha Bompoc Owiera,
CBUJETEILCTBYOLUN 0
HEKOMIIETEHTHOCTH
MarucTpaHra,
CIIEYIOIIMX
OTBETa:

. HE3HaHUE
3HAYUTEIbHOMN YacTH
MPOrpaMMHOI0 MaTepuala,

. HaJu4ue
CYLIECTBEHHBIX
OTIpeIeIIeHUSIX,
(hopMynMpoBKax, MOHUMaHUH
TEOPETUUECKUX MOJIOKEHUH;

. 0ecCHCTEeMHOCTh TIPHU
OTBETE Ha IOCTaBJICHHBIN
BOIIPOC,

. OTCYTCTBHE B OTBETE
JIOTUYECKHU KOPPEKTHOTO
aHajiu3a, aprymeHTaluu,
KIIacCH()UKAIHIH,

. HaJu4ue HapylleHuH
HOpPM YCTHOM M THUCHMEHHOMU
JIUTEPATYPHOHU pEUH.

npu
napaMmeTpax

OolIMOOK B

He 3auTteno

Pe3ynpTaThl caun npoMexXyToO4HOW aTTEeCTAalMy MO HAIPaBJICHUSM ITOATOTOBKH YPOBHS
MarucTpaTypbl OLIEHUBAIOTCS 110 CTOOAIUIBHOM CUCTEME OLIEHKU B COOTBETCTBUU ¢ [lonokeHnem
o Qopmax, MEpPUOAUYHOCTH U TMOPSAJKE OpraHU3aluud U TPOBEIACHHS TEKYLIEro KOHTPOJIS
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YCIIEBAaEMOCTH W TIPOMEXKYTOUHOU arrecranuu oOywaromuxcsi B AHOOBO «EYCIIo»
ClIeyroImuM 00pa3oM coriiacHoO Tadnuie 7a.

Tabmuna 7a
CucremMa OLeHKH 3HAHMI 00y4aI0IMXCH
[TaTnbampHas (CTaHOApTHAS) CHCTEMA CrobauibHas CHCTEMa OIEHKH BuHapHas cucteMa OIeHKH
5 (oTM4HO) 100-81 3a4TCHO
4 (xoporio) 80-61
3 (YIOBICTBOPHUTEIHHO) 60-41
2 (HEYIOBJICTBOPHUTEIHHO) 40 u MeHee HE 3a4TEHO

Pe3ynabpTaThl MpOMEKYTOYHOTO KOHTPOJSI MO JUCIUIUIMHE, BBIPAKCHHBIE B OWHApHOU
CUCTEME «3aUTEHO» MOKa3bIBAIOT YPOBEHb CHOPMHUPOBAHHOCTH Y 00YUAIOMIETOCS KOMIETEHIIUMA
M0 JUCHUIUIMHE B COOTBETCTBUU C KapTaMH KOMIIETEHIIMH OCHOBHOW MpOodecCHOHATBHON
o0pa3oBaTeNbHON MpOrpaMMbl  BBICIIETO 00pa3oBaHUsT — TPOrpaMMbl  MarucTpaTypbl
«KynpTypHass aHTpONoOJIOTHS» [0 HANpaBlieHUI0 NOoAroToBKku 46.04.03 AnTtpomnosnorus u
3THOJIOTUSI.

Pe3ynbrarthl MpOMEKYTOYHOT'O KOHTPOJISI MO JUCHUIUIMHE, BBIPRKCHHbIE B OWHApHOU
CUCTEME «HE 3aYTEHO» MOKa3bIBAIOT HE CPOPMUPOBAHHOCTH Y 00YUAIOIIET0Cs] KOMIIETCHIIUM 10
JUCIUIUIMHE B COOTBETCTBUU C KapTaMH KOMIETEHIIMM OCHOBHOM MNpoQeccCHOHATbHON
o0pa3oBaTeNbHON TIPOrpaMMBbI  BBICIIETO 00pa3oBaHUs — TPOTPaMMBl  MarucTPaTypbl
«KynbTypHass aHTpONOJIOTHS» N0 HalpaBieHUIO NoArotoBku 46.04.03 AxTtpomnonorus u
STHOJIOTHSI.

7.4 TunoBble 32JaHUA K POMEKYTOUYHON aTTeCTANUH

Bapuanr 1.

1.1 baitecoBckuii  kmaccudukarop. Ornenka mnpuszHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

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

Bapuanrt 2.

2.1 Ancambmu. Soft and Hard Voting. Bagging. Cnyuaiinslii jec.

2.2 Metpuueckuii knaccuduxaropsl. KNN. WKNN.

Bapuanr 3.

3.1 Jluneitnas perpeccusa. LASSO, LARS. CART.

3.2 [epeBbs pemenuit. HMHpopmannonHsiii Bemrpbeim. Omubka KiaccuuKkau,
sHTponws, kpurepud pxunu. [IpyHunrn

Bapuanr 4.

4.1 TnoGanpubrii mowck. Cmydaiiapid mouck. Grid search. CnydwaitHoe OmyxmaHue.
baiiecoBckas onTuMH3aLus.

4.2 Jlunetinas perpeccus. [lomnHomuanpHas perpeccust. [ peOHeBast perpeccusi.

Bapuanr 5.

5.1 AdaBoost. I'pagrieHTHBII OyCTUHT peIIalonuX J1€PEBbEB.

5.2 Knacrepuzanus. Agglomerative Clustering. MeTpuku KilacTepH3alyy.

Bapwnanr 6.

6.1 Ouenka knaccudpukanuu. DddexruBHocth 1o Ilapero. Precision-Recall 1 ROC
kpuBble. AUC.

9.2 Heiipounsle ceru. Ilepuentpon PosenOnarra. OOparHoe pacnpocTpaHEHHE
rpagueHTa. @yHKIMK akTUBaUuU. Softmax.

Bapuanr 7.

7.1 Jlokampnsiii mouck. Hill Climb u ero pasnoBumHoctu. Omxur. ['eHeTmueckuit
QJITOPUTM.

7.2 Metoa ONoOpHBIX BEKTOPOB. fAapa.
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7.5 CpeacTrBa OlleHKH HHAUKATOPOB JOCTHKEHHsI KOMIIeTeHIHii
Taoauna 8
CpeacrBa OleHKM HHAMKATOPOB J0CTHKEHHSI KOMIIEeTCHIMI

Koapl koMmnereHuuii HNuankaTopbl KOMIeTEeHIU T CpencrBa oueHKH (6 cooms. ¢ Tabauyamu 5, 7)
(6 cooms. ¢ Tabnuyeu 1)

VK-1 A VK-1.1. [IpakTuueckoe 3agaHue, yCTHBINA OTBET Ha BOIPOCHI
NA.VK-1.2.
NA.VK-1.3.
NA.VK-1.4.
NI.VK-1.5.

Taoauua 9
Onucanue CpeICTB OLIEHKH HHIAMKATOPOB JOCTHKEHUsI KOMIIEeTeHIIUI

CpencTBa oneHKH PexoMeHI0BaHHBII IUIAH BHIMOJTHEHUS PadoThI
(6 cooms. ¢
Tabauyamu 5, 7)

IIpakTnueckoe MarucTtpaitr B XOA€ HOArOTOBKM M BBINOJHEHMS NPAaKTUYECKHX 3aJaHUM IOKa3bIBacT
3a/aHKe HalM4Yhe MpaKkTHYecKoW O0a3bl 3HAaHMH B paMKax JUCHUIUIMHBI, HEOOXOIUMOW I
BBINTOJTHEHHS CJICAYIONINX NEHCTBHI B 001aCTH TPOeCcCHOHATIBHON AEATEIHHOCTH

1. AHanm3upoBaTh TNPOOJIEMHYIO CHUTYalWIO, OMNPEACNATh MpoOensl B
nHpopmanuy, OIEHWBATh HAAEKHOCTh HCTOYHMKOB WH(pOpPMAIMH, pa3padaTbIBaTh
CTpaTeTHIO0  peIleHHss  NpoOJeMHOM  CHUTyallMd  Ha  OCHOBE  CHCTEMHOTO U
MEXTUCIUIUIMHAPHOTO MOIXOA0B, CTPOUTh CIEHAPHM peall3alluy CTPATEeTHH, ONpeess
BO3MOJKHBIC PUCKH U IpeAsiarasi MyTH UX YCTPaHEHHs

YCTHBIN OTBET Ha MaFI/ICTpaHT B XO0A€ MOATOTOBKM M YCTHOT'O OTBETAa Ha BOIIPOCHI IMOKA3bIBACT HAJINYUEC
BOIIPOCHI MPAaKTUYCCKOM 0a3pl 3HAHMA B paMKax TUCIUIUIMHBI, HEOOXOIMMOW IS BBIMTOJHCHHUS
CIIEAYIOIIMX NeHCTBUN B 001aCTH PO ECCHOHATILHOM AESTEIHbHOCTH

1. AHanu3upoBaTh INPOOJEMHYIO CUTYallUMlo, OMNpEAeNsATh Hpolensl B
UHOOpPMALIUY, OLCHUBATh HAJAEKHOCTH HCTOYHHUKOB HHGOpPMALUH, pa3padaThBaTh
CTPAaTErHI0  pelleHHs  NpoOJeMHOW  CHTyalMH Ha  OCHOBE  CHCTEMHOTO  H
MEXIUCIHUIUTHHAPHOTO TOJXO0J0B, CTPOUTh CLCHAPUH PealM3allid CTPATEIHH, ONpelnesiss
BO3MOXKHBIE PUCKH U IIpejyiaras IyTH UX YCTPaHEHHS

8. OCHOBHAS ! JONNOJIHUTEJIBHAS JIMTEPATYPA

8.1 OcHoBHas quTEpaTYpa

1. Beperexuna, C. B. Moxenu, MeTOnbl, alrOpUTMbl U HPOTPaMMHBIE PELICHUS
BBIYMCIIUTENIbHBIX MAIllMH, KOMIUIEKCOB U cUcTeM : yueOHuk : [16+] / C. B. Beperexuna, B. JI.
CumoHnos, O. JI. Muanakanss. — U3n. 2-e, non. — Mocksa ; bepnun : lupekr-Menna, 2021. —307
c. : wum, cxeMm., Tabn. — Pexum  pmoctyma: mo  moamucke. —  URL:
https: //blbhoclub ru/index.php?page=book&id=602526 . — bubnuorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TeKkcT : 2NEKTPOHHBIN.

2. Hleep, A. Uunyctpust 4.0 : oT npopbIBHOW OM3HEC-MOJAEIM K aBTOMAaTH3aIlUH
ousHec-miporieccoB : yueOHuk / A. lleep ; mox Hayd. pea. . Credanosckoro ; mep. ¢ anri. Jl.
CredanoBckoro, O. A. Bunuuenko ; Poccuiickas akagemuss HapOJHOTO XO3sicTBa H

rocynapctBeHHOH ciryxO0bI nipu IIpesunente Poccuiickoit denepaunn. — Mocksa : Jleno, 2020. —
272 c. : cxeM., Tabi., ui. — (AkagemMuueckuil yueOHuk). — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612569 . — bubauorp. B k. — ISBN 978-5-85006-
194-4. — Tekcrt : NeKTPOHHBIH.

8.2 /lonosiHuTE/ILHAS JIMTEPATYPA

1. Peiouna, I'. B. HHTennekryanpHbie O0OydYarommye CHUCTEMbI Ha OCHOBE
MHTETPUPOBAHHBIX SKCIIEPTHBIX CUCTEM : yueOHoe mocobue : [16+] / I'. B. Pribuna. — Mocksa :
Hupexr-Meauna, 2023. — 132 c¢. : un. — Pexumm pgocrynma: mo moammcke. — URL:

https://biblioclub.ru/index.php?page=book&id=695260 . — bubauorp. B kH. — ISBN 978-5-4499-
3347-8. — TekcT : PIEKTPOHHBIN.
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2. AgepuenkoB, B. M. OcHOBBI MaTeMaTHYE€CKOIO0 MOJCIUPOBAHUS TEXHHYECKUX
cucteM : yuebHoe mocobue : [16+] / B. . Apepuenkos, B. I1. ®egopos, M. JI. Xeiiden. — 4-¢
u3a., crep. — Mocksa : @JIMHTA, 2021. — 271 c. : cxeM., wi., Tabn. — Pexum jgocryna: mo
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=93344 . — buGnuorp. B KH. —
ISBN 978-5-9765-1278-8. — TekcT : 3JIeKTpOHHBIH. .

9. HTHOOPMALIMNOHHBIE TEXHOJIOI'MH, UCITOJIb3YEMBIE ITPU
OCYHECTBJIIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA

9.1 lIporpamMHoe o0ecnieyeHne

[Tpu ocymiecTBIIeHHH 00pPa30BaTEILHOTO IMPOIEcCa MArUCTPAHTaMU M MPO(ECCOPCKo-
MPETOaBaTEIbCKUM  COCTaBOM  HCIIONIB3YETCSl  CIEAYIONIee JIUICH3HOHHOE IPOrpaMMHOE
obecrieyeHue:

1. ABBYY FineReader 11 Corporate Edition
2. ABBYY Lingvo x5
3. Adobe Acrobat Professional 11.0 MLP AOO License RU
4. Adobe CS5.5 Design Standart Win [E EDU CLP
5. Adobe Acrobat Reader — GecruiatHo
6. Git (Bepcus 2.40 u BbIIIE)
7. Google Chrome
8. Mozilla — 6ecrmarHo
9. MS Office (OVS Office Platform)
10. Opera — GecrutatHO
11. OS Microsoft Windows (OVS OS Platform)
12. VLC — GecrutatHo
13. SAnnexc.bpaysep (Yandex Browser) — OecruiatHo

9.2 Ilepeuenr UHGPOPMANMOHHO-CIIPABOYHBIX CHCTEM U NMPOo(ecCHOHATBHBIX 0a3 JaHHBIX
HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTH «UHTepHeT», HEOOXOAUMBIX /JIf
OCBOEHUS TUCHMILINHBI:

HNudopmannoHHo-cIpaBoYHbIE CHCTEMbI

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

2. Wudopmarmonnas cucremMa «EnumHOE OKHO J0cTynma K 00pa3oBaTelbHBIM
pecypcam»: http://window.edu.ru/

3. OTtkpeiToe 0OpazoBanue. Accormanus «HaruonanpHas tuiargopma OTKPBITOTO
obpazoBanus»: http:/npoed.ru

4. Od¢unnansHas Poccus. Cepep opraHoB rocyaapcTBeHHoM Binactu Poccuiickoit
®enepanuu: http://www.gov.ru

S. Od¢uuunanbHblil MHTEpHET-MOpTaN mpaBoBoi uHGpopMmanuu. [ocynapcTBenHas
cucrema rpaBoBoi nHpopmaruu: http://pravo.gov.ru

6. [TpaBoBoii caiitr Koncynprantllntoc: http://www.consultant.ru/sys

7. Poccwuiickoe oOpa3oBanue. denepanpHblii moprai: http:/www.edu.ru

IIpodeccnonanbHbie 0a3bl JAHHBIX HHPOPMALMOHHO-TEJICEKOMMYHUKANMOHHOM ceTH
«HTepHEeT:

1. EHUIT — Dnextponnas Oubmnoreka «Hayunoe nacneaue Poccum»: http://e-
heritage.ru/index.html

2. Wntenpoc. UntennekryansHas Poccus: http://www.intelros.ru/

3 HannonanwsHas anekTponHas 6ubmorexka HOb: http:// www.rusneb.ru

4. [Tpe3unentckas 6ubnuoreka: http://www.prlib.ru

5 Poccuiickas rocynapctBenHnas oubnuoreka: http:// www.rsl.ru/

6 Poccuiickas HaumonanabpHas 6ubnuoreka: http://www.nlr.ru/poisk/
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7. OnexrponHas ondmuorexa MPJIN PAH: http://lib.pushkinskijdom.ru/

9.3 JInneH3MOHHbIE YJIEKTPOHHbIE pecypchl O0M0IHOTEKN YHHBEPCUTETA

IIpodeccnonanbubie 6a3bl JaAHHBIX:

[lonHBI mepedeHb JOCTYNMHBIX OOydYaromuMcs NpOo(EecCHOHANBHBIX 0a3 JaHHBIX
NpeAcTaBieH Ha OQUIMaTbHOM caiiTe YHuBepcutera https://eusp.org/library/electronic-
resources, BKJII04asi cieayronuye 0a3pl JaHHBIX:

1. eLIBRARY.RU — Poccuiickuii HH(MOPMALMOHHO-AaHATUTUYECKHIA TOpTal B
o0JacT! HayKW, TEXHOJOTHH, MEIUIMHBI U 00pa3oBaHMs, COlepXalui pedeparbl U IMOJIHBIE
TEKCTHI HAYYHBIX CTaTeH W MyOJIMKalui, HayKoMeTpruieckas 0a3a qaHHbIX: http://elibrary.ru;

2. DNeKTPOHHBIE KYpPHAJIBI 10 TOANKMCKE (TEKyIIHe HOMEpa Hay4HBIX 3apyOeKHBIX
KYpHaJIOB).

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

1. Znanium.com — OnekTpoHHas  OubnamoreyHas cucrema (ABC) -
http://znanium.com/;
2. VYHuBepcuterckas OMOIMOTEKa OHJANH — DIeKTpOoHHas OMOIMOTEYHash CUCTeMa

(OBC) — http://biblioclub.ru/

9.4 JDnexkTpoHHast ”HPOPMALIMOHHO-00Pa30BaTeIbHAsI CpPela YHIUBEPCUTETA

O06pa3oBarenbHBIN MPOLECC MO JUCIUILIMHE MOIICPKUBACTCS CPEICTBAMU IEKTPOHHON
MH(POPMAIIMOHHO-00pa30BaTENbHON Cpenbl YHUBEPCUTETa, KOTOpas BKIOYaeT B cels
ANeKTPOHHBIN yueOHo-MeToanueckuii pecypc AHOOBO «EYCII6» — oOpa3oBarenbHbIi MOpTa
LMS Sakai — Sakai@EU, nuuieH3n0HHBIE 3JIEKTPOHHBIE PECypChl OMOINOTEKN YHUBEPCUTETA,
opunmaneHelii caiit YuuBepcutera (EBpomeiickuii yHuBepcuter B Cankt-IlerepOypre
[https://eusp.org/]), mokanbHy!O0 ceTh YHHBEPCHTETa M KOPIOPATUBHYIO 3JEKTPOHHYIO MOYTY H
o0ecreynBaer:

— JIOCTYIl K Y4eOHBIM IIaHaM, pabo4yMM MporpaMmaM AMCLUUIUIMH (Moaysei),
MPAKTUK U K U3IaHUSIM SJIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM U DJIEKTPOHHBIM 00pa30BaTeIbHbBIM
pecypcam, YKa3aHHBIM B pa0O4HX MporpaMmax;

— ¢ukcanuo Xoma 00pazoOBATEIBHOIO Ipollecca, PE3yabTaTOB IMPOMEXYTOUHON
aTTeCTalluy U pe3ylbTaToB OCBOEHUSI OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMmBl;

— (dbopMHUpOBaHUE 3JEKTPOHHOTO MOPT(POINO OOyyaromerocs, B TOM YHCIE
coxpaHeHue paboT 00ydaromierocsi, PereH3uii U OLEHOK 3a 3TH PabOThl CO CTOPOHBI JIFOOBIX
YYaCTHHUKOB 00pa30BaTeIbHOro MpoLecca;

— B3aMMOJIEHCTBUE MEXAY yYaCTHUKAMHU 00pa30BaTeIbHOTO MpoIecca, B TOM YHCIIe
CUHXpPOHHOE U (WJIM) aCHHXPOHHOE B3auMojeiicTBue mocpeacTBoM cetu «MHTepHEeT»
(9JIEKTPOHHOM TIOYTHI U T.JI.).

Kaxnprit  oOywarommuiics B  TeUeHHWE BCEro mepuoaa oO0ydeHHsi oOecrevdeH
WH/IMBUYAIbHBIM HEOTPAaHMYEHHBIM JOCTYIOM K OJJIGKTPOHHBIM pecypcaM OuOIHOTEKH
VYHuBepcurera, cojepkauieil u3gaHus yueoHom, yueOHO-MeTOIMYECKOW U MHON JIUTEepaTyphl 10
M3y4aeMOH JUCIUILINHE.

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMAS J1JI51
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA

B xone peanuzanuu 006pa3oBaTenbHOTO MPOIECCa UCIONB3YIOTCS CHEIUATH3UPOBAHHBIC
MHOFOCbYHKI_[I/IOHaJ'IBHI:Ie AYyIUTOPHUU JId IIPOBCACHUA 3aHATHN JICKIIMOHHOI'O THIIA, 3aHSATHN
CEMHUHApPCKOTO THUIA, TPYMIOBBIX W HHAWBHIYabHBIX KOHCYIBTAIMi, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHON  arTecTalud, YKOMIUIEKTOBAHHBIC —CHEIHAIM3UPOBAHHOW  MEOETIbl0 U
TEXHUYECKUMHU CPECTBAMU OOyUYCHHMS, CIYXKALIMMHU ISl IPEACTaBICHUs yueOHOH nH(pOopMauu
OOJIBIIION ayTUTOPHH.
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[MpoBeneHre 3aHATHH JIGKIIMOHHOTO THIA OOECIIEYMBACTCS JIEMOHCTPAIIMOHHBIM
o0opynoBaHUEM.

[TomemieHust Ui CaMOCTOSTENILHOW PabOThl OCHAICHBI KOMITBIOTCPHOW TEXHHKOH C
BO3MOXXHOCTBIO MOAKIIOUEHUsSI K cetu «MHTepHeT» M o0ecrieyeHneM JOCTyNa B 3ICKTPOHHYIO
MH(POPMAITMOHHO-00pa30BaTeIbHYIO CPEy OpraHH3alHH.

Jast a1 ¢ OrpaHUYeHHBIMH BO3MOXKHOCTAMM 3/10POBbSI MW HHBAJIUIOB
MPEJOCTABISCTCS BO3MOXXHOCTh TPUCYTCTBHUS B ayIWTOPHH BMECTE C HHMH acCHCTEHTA
(momomauka). s cnaOOBHIANIMX TPEAOCTABISETCS BO3MOXKHOCTH YBEIMUYEHHUS TEKCTa HaA
skpane (I1K). s camocTosTenbHOM paboThI JIMI] C OrpaHHYESHHBIMH BO3MOXKHOCTSIMH 3710POBBSI
B ITOMEIIICHHUH JJIs1 CAMOCTOSITEIbHOM paboThl opranuzoBano oHo Mecto (1K) ¢ BozMoxkHOCTSIMU
OCCKOHTAaKTHOTO BBOJAa HH(OpPMAIMM ¥ YIPABICHUS KOMIIBIOTEPOM (CIHEIHaIN3UPOBAHHOE
JTUIEH3MOHHOE mporpamMmHoe oOecneuenne — Camera Mouse, BeO kamepa). bubmmoreka
YHHBEPCHTETA MPEIOCTABISCT YIAICHHBIA JOCTYN K Db ¢ BO3MOKHOCTSAMH ISl CIA00BUISIIIUX
yBenuueHus: Tekcra Ha skpane [1K. Jluma ¢ orpaHn4eHHBIME BO3MOYKHOCTSIMH 3/I0POBBSI MOTYT
npu HEOOXOJAMMOCTH BOCIIOJIB30BaThCsS MMEIOIIMMCS B YHUBEPCUTETE KpPECIOM-KOJIsicKoud. B
y4eOHOM KOpIyce uMeeTcsi agantupoBaHHb smdT. Ha mepBom »staxke o0opyaoBaH
CICMATM3UPOBAHHBIA TyasleT. Y BXOJa B 3[aHHE YHHUBEPCHTETA Ui WHBAJIHIOB 00OpYIOBaHA
crienManbHas KHOIKA, BXOAHAs cpefa odecredeHa nH(OPMAMOHHOMN TOCKOH 0 pexknMe padoThI
YHUBEPCUTETA, BHIMOJHEHHOHN pesibe(hHO-TOYCUHBIM TaKTUIIBHBIM IpU(TOM (a30yka bpaiiis).
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INPUJIOKEHUE 1

®OHJA ONEHOYHbLIX CPEJACTB 11O JUCHHUIIJIMHE

«Cucremsbl HCKYCCTBCHHOI'0 MHTECIJICKTA)
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®OH/] OLIEHOYHBIX CPEJICTB JIJIsA TPOBEJIEHUS TEKYIIENA U TPOMEXYTOUYHOM
ATTECTAIIUM OBYYAIOIIIUXCH ITO JUCIUIIJIMHE

1 Ioka3aTen, KPpUTEPUH ¥ OLIEHMBAHNE KOMIIETEHIMIT 1 MHANKATOPOB MX JIOCTHKEHHUS B
npouecce TEKylei aTrecTanuu

WNudopmarus o copepkaHuM U NPOLEaype TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, METOJUKE
OLICHUBAHUS 3HAHUH, YMEHUN U HABBIKOB O0OYYAIOIIErOCs B XOJI€ TEKYILEro KOHTPOJIS JOBOSATCS
Hay4HO-IIeJarOTM4eCKUMHU PAaOOTHUKAaMHU YHUBEPCUTETA JI0 CBEIEHUS O0yUaIOLIerocs: Ha epBOM
3aHSATHUU 110 JAHHOW JUCLMILIUHE.

Texkymmii KOHTPOJIb MIPELyCMaTPUBAET MOATOTOBKY MaruCTPaHTOB K KAKIOMY 3aHSTHIO,
BBIIIOJTHEHME MPAKTUYECKUX 3aJaHUil, a TAaK)KE aKTUBHOE CIIYIIAaHHWE HA JIEKUMIX. MarucrpaHt
JOJDKEH TPUCYTCTBOBATh Ha 3aHATHSX, OTBEYaTh Ha IOCTABJICHHBIC BOIPOCHI, IIOKA3bIBasA, YTO
IIPOYUTATl pa3OUpPaEMyl0 JIUTEPATYpy, NPEACTABISITH COAEPXKATEIbHbIE PEIUIMKU 110 TeMam

00CYXICHHUS.
Tekymmii KOHTPOJL MPOBOAUTCS B (POpME OICHUBAHHS BBITIOJHCHHS MaruCTPaHTOM
NPAKTUYCCKUX  3aJaHUM, JIEMOHCTPUPYIOIIUX CTEHCHb 3HAKOMCTBA MAarMCTPaHTOB C

JOTIOJIHUTEIBHOU JINTEPATypOH.

Tao6auna 1
IMoka3aTrejn, KpUTEPHUH M OLIEHUBAHHE KOMIIETEHIIWI M MHIHKATOPOB HX
JTOCTHKEHHSI B Pollecce TeKYIel aTTecTalun

HauMeHOBaHUE TEMbI Kon HNuankaropbl Koawr1 3YB (B DopMmbI PesyabTartsl
(pa3znesna) KOMIIETEeHI] | KOMMeTeHI Ui COOTB. ¢ Ta0J1. 1) TeKyIlero TeKyIlero
uu KOHTPOJIsI KOHTPOJIsI
Brenenne B VK-1 NIO.VK-1.1. 3 (VK-1) [IpakTudeckoe 3a4TeHO/
HCKYCCTBEHHBIN M. YK-1.2. Y (YK-1) 3amanue 1 HE 3a4TEHO
WHTEIIJICKT U OCHOBHBIE NI.YK-1.3. B (VK-1)
METO/IbI MAaIIIHHHOT'O NI.YK-1.4.
o0yueHus 11t paboThI ¢ NA.YK-1.5.
TaOJMYHBIMH TAHHBIMH
Cucremsl r1y0OKOTO VK-1 NJ.YK-1.1. 3 (VK-1) IMpakTryeckoe 3a4TeHO/
o0yueHus NJI.YK-1.2. Vv (YK-1) 3amanue 2 HE 3a4TEHO
NI.YK-1.3. B (YK-1)
NA.YK-1.4.
NI.YK-1.5.
Oo6yuenne ¢ VK-1 NA.VK-1.1. 3 (VK-1) [IpakTudeckoe 3a4TeHO/
MOJIKPETIEHUEM NA.YK-1.2. VY (VK-1) 3ananue 3 HE 3a4TEHO
NI.YK-1.3. B (YK-1)
NA.YK-1.4.
NA.YK-1.5.
Tadauua 2

Kpurepun oneHuBanus

®opMBI TEKyLIEro
KOHTPOJIA
YCIIEBAEMOCTH

Kpurepnu onennBanns

IIpakTudeckoe 3aganue

MATHCTPAHT BHIMONHSACT 3aJaHAE YACTUYHO WIH C CYIIECTBEHHBIMH HEIOYETaMHU
(HEeKOppeKTHO CHOPMYTUPOBAH HCCIENOBATEIBLCKAN  BOTPOC,
OCHOBHBIC arc¢HTbl, HCKOPPEKTHO BBI6paHI)I METOABI HCCJIICOIOBAHMUA, Tpe60BaHI/I$I K
COJIEP)KaHUIO, CTPYKTYpE, JIOTHKE, apryMEHTaIu:d, 0QPOPMIICHHUIO HE BBHITIOHEHBI) —
HE 3a4YTEHO,

TIOJTHOE M NPABUJIBHOC BBINNOJHCHUC 3aaHUA B COOTBETCTBHU C Tpe60BaHI/I${MI/I K
COJIEP)KaHUIO, CTPYKTYpE, JIOTHKE, apTyMEHTalud, O(GOpPMIEHUIO C BO3MOKHBIM
HEOOJNIPIIIMM  KOJMYECTBOM IOTPENIHOCTEH (Hampumep,
CTPYKTypa TEKCTa, HETOCTATOYHAS APTYMEHTAIIMS OTACIbHBIX TE3UCOB) — 3aUTCHO

HE OIpeIeNCHBI

IUIOXO  BbIACPIKaHHAs

20




2. KoHTpoJIbHbBIE 3aIaHUA VISl TEKYIIeld aTTecTaluu

MarepuaJ NpakTHYEeCKUX 3aJaHUI :

1. Meroasl paboTsl ¢ Tabmuuamu B Python. Arperanus u Bu3yanu3alust JAaHHBIX.
[IpoBenenue nepBUYHOrO aHAIHM3A JaHHBIX.

Llenu: u3ydyenue MeTOJ0B paboOThl ¢ AaHHbIMH B Python u mpoBeneHue nepBUYHOTO
aHaJlu3a JaHHBIX.

3anmanue: 3arpy3ute naracer B pandas maradpeiiMm. BoiBemuTe OCHOBHBIE MapameTphl
natacera. Ompenenure, CKOJBKO B JaraceTe clydyaeB OTCYTCTBHS IpusHakoB. Ompezenure,
CKOJIBKO MPU3HAKOB SIBJISIFOTCS KaTeropuallbHbIMU. Busyanusupyiite pacnpeeneHnue Npu3HaKkoB
o KjaccaM. Busyanusupyiite 3aBUCUMOCTh MKy TPU3HAKAMHU.

2. Hcnonp3oBaHue W CpaBHEHHE alropuTMoB Kiaccupukanuu: kNN, pemraromiue
JiepeBbes U UX aHCaMOJIH, JIOTUCTUYECKas! perpeccusl.

Llenu: mpuMEHEHUE U OLIEHKA AJITOPUTMOB KJIACCH(HUKAIUH.

3amanue: Pasnenure mataceT Ha oOydarolui M BaTUAALMOHHBIA C COXpaHEHUEM
mpornopuuid kiraccoB. Knaccudumupyiite TOYKH W3 jJaraceTa ¢ MOMOIIbI0 anroputMoB kNN,
noructuaeckoit perpeccuu, CART, cinyuaiinoro neca, CatBoost. I[lon6epute myurime napamMeTpsl
QITOPUTMOB C TOMOUIBIO BAaJMIAMOHHON BBIOOpPKH. CpaBHHTE BpeMsi pabOTHI alrOPUTMOB H
3aBHCHUMOCTH OT IIpe1o0paboTKU JaHHBIX.

3. Vcnonb30BaHuE U OLIEHKA alropuTMOB perpeccuu. [log0op onTuManbHbIX TapaMeTpoB
perpeccum.

[{enu: u3ydeHue aaropuTMOB PETPECCUU.

3ananue: [IpumennTe MeTOJ JIMHEWHOM PErpeccuy s PELICHUs 3aJaud Ha J1aTacere.
JloGaBbTe B JaraceT MOJIMHOMHUAIbHBIE NMpU3HAaKkU. J(0OaBidliTe MPU3HAKK MOKA HE YBUIUTE
nepeoOydyeHre Ha BalWJalMOHHOM paatacere. Ilpumenurte rpeGHeByro perpeccuto u LASSO,
9TOOBI U30aBUTKLCS OT NIEPEOOYICHHUS.

4. Ontumu3alMOHHbIE 33a4l M UX pemeHus. [lonbop runeprnapaMeTpoB aaropurMa c
MTOMOLUIBIO0 METOJIOB ONITUMH3ALIUU

[enu: n3ydeHune aaropuTMOB PEIIEHUS ONTUMU3ALMOHHBIX 3a/1a4.

3aganue:

1. OntumMusupyiite JUIMHY MapuipyTa B 3a7jau€ KOMUBOSDKEPA C MTOMOLIBIO aITOPUTMOB
hill climb, orxura u resnerndeckoro anroputma. BeiBequTe noayduBIIMICS TyTh U €r0 AJIMHY.

2. OnTtuMusupyiiTe TunepnapaMeTpsl alropuTMa MalIMHHOTO oO0ydeHus: (Ha BBIOOD) C
MOMOUIBIO CIIy4allHOTO IOMCKa, MOUCKa Mo peuierke, aaroputrMa hill climb, renermueckoro
aJIropuTMa.

5. Knaccudukanus nzobpaxenuit u TpanchepHoe o0ydeHue.

Llenu: n3yyeHne METO10B TIIyOOKOT0 00y4eHus 17l paboThl C H300paKEHUSIMH.

3amanue: 3arpy3uTe JaTaceT M CO3/IalTe UTEPaTop IS MOJEIH TIIyOOKOro OO0ydeHHs.
3arpy3ure npenoOyueHHyro Ha ImageNet cBeprounyio cetb (AlexNet, VGG wimu ResNet) u
nobasbTe K backbone momHOCBs3HBIN cioit s oOydenus. OOyunTe HEHPOHHYIO CEeTh Ha,
BU3yaJIU3UpOBaB Tpaguk (QyHKIUM MOTeph Ha oOydarolled W BaJUJAlMOHHOW BBIOOpKE.
Peanusyiite Moynb IpUMeHEHUsI HEPOHHOM CETH K IaHHBIM, TPOBEPHTE Ka4eCTBO 00YUYEHHS Ha
TECTOBOM BBIOOPKE.

6. PaboTa ¢ TekcTaMU U MX BEKTOPHBIMU IPECTABICHUSIMHU.

[{enu: n3ydeHre Moaenei BEKTOPHOTO MPEACTABICHUS TEKCTOB.

3amanne: CkauaiiTe mnpenoOydeHHbIE BekTOpa it cioBaps. C MOMOIIBIO JIFOOOTO
knaccudukaropa MammaHoro odydenus (KNN, SVM, CatBoost) knaccudumupyiite TeKCTh U3
JaTaceTa mo cymMmMme BeKTopoB ciioB. Kimaccudunupyiite TekcTsl ¢ momombio LSTM cetu.

7. llpumenenue Q-Networks /Ui peleHns IpoCcThIX OKPYXEHUH.

[lenu: wu3yyeHWe NpPUMEHEHHUs OOY4YeHHsI C TOAKpEIUIEHHEM Uil pelleHud 3agad
KOHTPOJISL.

3amanne: OOy4yuTe TPOCTYIO TIONMHOCBSI3HYIO QQ-CeTh Il PEIICHUS OKPYXEHUS
LunarLander.
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3 [loka3aTeu, KpUTEPHHU U OLlECHNBAHUE KOMIETEHIIUIl 1 HHIAUKATOPOB HUX 0CTHKEHUS B

npoiecce NPOMeKYTOUYHON aTTeCTANNH

@DopMa NPOMEKYTOYHOH ATTECTAUMH — 3a4eT, BBICTABISIEMbI HA OCHOBE YCTHOIO
OTBETA HA BOIIPOCHI.
Ilepen 3aueToM HPOBOAUTCS KOHCYJIBTALlMs, Ha KOTOPOM IIpernojaBareilb OTBEYAaeT Ha
BOIIPOCBI MaruCTPAHTOB.
B pesynbrare nmpoMeKyTO4HOIO KOHTPOJIS 3HAHUU CTYACHTBI IOJIY4YarOoT arTEeCTalHIo0 110

IUCLHUILINHE.

Taodanna 3

IMoka3arenn, KpUTEpPHH H OlleHNBAHHE KOMIIETEHIIMIT M1 HHIUKATOPOB MX J0CTHKEHUS
B Mpoliecce MPOMEeKYTOUHOH aTTecTAluN

®opma
NMPOMeKYTOYHOM
aTTecTAllMH/BH/
NMPOMeKYTOYHOM
aTTecTaluu

Koap1
KOMIIeTe
HIUI

HNupuxarop
bl
KOMIeTeHIH
i (6 cooms. ¢
Tabnuyeii 1)

Koaw1 3YB (B
COOTBETCTBUH

¢ TaOmuuei
1)

Kpurepuu ouennBanus

Onenka

3ayger /

YCTHBIM OTBET Ha

BOIIPOCHI

VK-1

WJLYK-1.1.
WJLYK-1.2.
WJL.YK-1.3.
WJL.YK-14.
WJLYK-1.5.

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

MarucTpaHT JaeT OTBETHI Ha
BOTIPOCHI OMJIeTa, ISt KOTOPBIX
XapaKTepHO:

. n1yOokoe — ycBOeHHE
IPOrpaMMHOT0 MaTepuaia,
. U3II0KCHUE
HCYEepIIbIBAIOIIIE,
MOCIIEA0BATENHHO, YETKO,
. yMeHHE JeNaTh
000CHOBaHHBIC BBIBOJIB,
co0irofieHre HOpM YCTHOH M
MMCBMEHHOM  JIUTEpaTypHOI
peyn.

€ro

3a4TeHo

MaructpanT ~ OpeAcTaBIseT
OTBET Ha Bompoc Owiera,
CBUJETEILCTBYOLUN 0
HEKOMIIETEHTHOCTH
MarucTpaHra,
CIIEYIOIIMX
OTBETa:

. HE3HaHUE
3HAYUTEIbHOMN YacTH
MPOrpaMMHOI0 MaTepuala,

. HaJu4ue
CYLIECTBEHHBIX
OTIpeIeIIeHUSIX,
(hopMynMpoBKax, MOHUMaHUH
TEOPETUUECKUX MOJIOKEHUH;

. 0ecCHCTEeMHOCTh TIPHU
OTBETE Ha  IOCTaBJICHHBIN
BOIIPOC,

. OTCYTCTBHE B OTBETE
JIOTUYECKHU KOPPEKTHOTO
aHajiu3a, aprymeHTaluu,
KIIacCH()UKAIHIH,

. HaJu4ue HapylleHuH
HOpPM YCTHOM M THUCHMEHHOMU
JIUTEPATYPHOHU pEUH.

npu
napaMmeTpax

OolIMOOK B

He 3auTteno

Pe3ynpTaThl caun npoMexXyToO4HOW aTTEeCTAalMy MO HAIPaBJICHUSM ITOATOTOBKH YPOBHS
MarucTpaTypbl OLIEHUBAIOTCS 110 CTOOAIUIBHOM CUCTEME OLIEHKU B COOTBETCTBUU ¢ [lonokeHnem
o Qopmax, MEpPUOAUYHOCTH U TMOPSAJKE OpraHU3aluud U TPOBEIACHHS TEKYLIEro KOHTPOJIS
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YCIIEBAaEMOCTH W TIPOMEXKYTOUHOU arrecranuu oOywaromuxcsi B AHOOBO «EYCIIo»
cleyromuM o0pa3oM coriiacHo taduie 3a.

Tabnuna 3a
CucremMa OLeHKH 3HAHMI 00y4aI0IMXCH
[TaTnbampHas (CTaHOApTHAS) CHCTEMA CrobauibHas CHCTEMa OIEHKH BuHapHas cucteMa OIeHKH
5 (oTM4HO) 100-81 3a4TCHO
4 (xoporio) 80-61
3 (YIOBICTBOPHUTEIHHO) 60-41
2 (HEYIOBJICTBOPHUTEIHHO) 40 u MeHee HE 3a4TEHO

Pe3ynabpTaThl MpOMEKYTOYHOTO KOHTPOJSI MO JUCIUIUIMHE, BBIPAKCHHBIE B OWHApHOU
CUCTEME «3aUTEHO» MOKa3bIBAIOT YPOBEHb CHOPMHUPOBAHHOCTH Y 00YUAIOMIETOCS KOMIETEHIIUMA
M0 JUCHUIUIMHE B COOTBETCTBUU C KapTaMH KOMIIETEHIIMH OCHOBHOW MpOodecCHOHATBHON
o0pa3oBaTeNbHON MpOrpaMMbl  BBICIIETO 00pa3oBaHUsT — TPOrpaMMbl  MarucTpaTypbl
«KynpTypHass aHTpONoOJIOTHS» [0 HANpaBlieHUI0 NOoAroToBKku 46.04.03 AnTtpomnosnorus u
3THOJIOTUSI.

Pe3ynbrarthl MpOMEKYTOYHOT'O KOHTPOJISI MO JUCHUIUIMHE, BBIPRKCHHbIE B OWHApHOU
CUCTEME «HE 3aYTEHO» MOKa3bIBAIOT HE CPOPMUPOBAHHOCTH Y 00YUAIOIIET0Cs] KOMIIETCHIIUM 10
JUCHUIUIMHE B COOTBETCTBUM C KapTaMH KOMIETEHIIM OCHOBHOH MpodeccruoHaIbHON
o0pa3oBaTeNbHON TIPOrpaMMBbI  BBICIIETO 00pa3oBaHUs — TPOTPaMMBl  MarucTPaTypbl
«KynbTypHass aHTpONOJIOTHS» N0 HalpaBieHUIO NoArotoBku 46.04.03 AxTtpomnonorus u
STHOJIOTHSI.

4 3azlamm K HpOMe)KyTO'lHOﬁ aTrecralnum

Bapuanr 1.

1.1 baitecoBckuii  kmaccudukarop. Onenka npuszHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

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

Bapuanrt 2.

2.1 Ancambmu. Soft and Hard Voting. Bagging. Cnyuaiinslii jec.

2.2 Metpuueckuii knaccuduxaropsl. KNN. WKNN.

Bapuanr 3.

3.1 Jluneitnas perpeccusa. LASSO, LARS. CART.

3.2 [epeBbs pemenuit. HMHpopmannonHsiii Bemrpbeim. Omubka KiaccuuKkau,
sHTponws, kpurepud pxunu. [IpyHunrn

Bapuanr 4.

4.1 TnoGanpubrii mowck. Cmydaitaeii mouck. Grid search. CnydwaitHoe OmyxmaHue.
baiiecoBckas onTuMH3aLus.

4.2 Jlunetinas perpeccus. [lomnHomuanpHas perpeccust. [ peOHeBast perpeccusi.

Bapuanr 5.

5.1 AdaBoost. I'pagrieHTHBII OyCTUHT peIIalonuX J1€PEBbEB.

5.2 Knacrepuzanus. Agglomerative Clustering. MeTpuku KilacTepH3alyy.

Bapwnanr 6.

6.1 Ouenka knaccudpukanuu. DddexruBHocTh no Ilapero. Precision-Recall 1 ROC
kpuBble. AUC.

9.2 Heiipounsle ceru. Ilepuentpon PosenOnarra. OOparHoe pacnpocTpaHEHHE
rpagueHTa. @yHKIMK akTUBaUuU. Softmax.

Bapuanr 7.

7.1 Jloxampnsiii mouck. Hill Climb u ero pasnoBumnoctu. Omxur. [eHermueckuit
QJITOPUTM.

7.2 Metoa ONoOpHBIX BEKTOPOB. fAapa.
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5 CpencrTBa o1leHKH HHAHUKATOPOB JIOCTHKEHUSI KOMIeTEeH U

Taoauna 4
CpeacrBa OleHKM HHAMKATOPOB J0CTHKEHHSI KOMIIEeTCHIMI
Koapl koMmnereHuuii HNuankaTopbl KOMIeTEeHIU T CpencrBa oueHKH (6 cooms. ¢ Tabauyamu 5, 7)
(6 cooms. ¢ Tabnuyeu 1)

VK-1 A VK-1.1. [IpakTuueckoe 3afaHue, yCTHBINA OTBET Ha BOIPOCHI
NJ.VK-1.2.
M. VK-1.3.
NJ.VK-1.4.
M. VK-1.5.

Tabauna 5

Onucanue CpeaACTB OUECHKN HHAUKATOPOB JOCTUKCHUS KOMIIeTeHIIii

CpeacTBa olleHKH

PeKOMeHHOBaHHLIﬁ IUIAH BBINNOJIHCHUSA paﬁOTbI

(6 cooms. ¢
Tabauyamu 5, 7)
[paktryeckoe MarucTpaHt B XOJi¢ HOATOTOBKM K BBIMOJHEHHS NPAKTHYCCKUX 3aJaHUN MOKa3bIBaeT
3aJjaHue HAITMYUE MPAKTHYECKOW 0a3bl 3HAHMH B paMKax JUCHUIUIMHBL, HEOOXOIUMOU st

BBINTOJTHEHHS CJICAYIONINX NEHCTBHI B 001aCTH TPOeCcCHOHATIBHON AEATEIHHOCTH

1. AHanm3upoBaTh TNPOOJIEMHYIO CHUTYalWIO, OMNPEACNATh MpoOensl B
nHpopManuy, OIEHMWBATh HAAEKHOCTH HCTOYHMKOB HH(OpMAIWH, pa3padaTeIBaTh
CTpaTeTHIO0  peIleHHss  NpoOJeMHOM  CHUTyallMd  Ha  OCHOBE  CHCTEMHOTO U
MEXJTUCIMIUIMHAPHOTO MOIXOA0B, CTPOUTH CLEHAPHH pea3alud CTPaTeTHH, OIpeAessis
BO3MOJKHBIC PUCKH U IpeAsiarasi MyTH UX YCTPaHEHHs

YCTHBIN OTBET Ha
BOIIPOCHI

MaFI/ICTpaHT B XO0A€ MNOATOTOBKHM M YCTHOT'O OTBETAa Ha BOIIPOCHI IMOKA3bIBACT HAJINYUEC
MPAaKTUYCCKOM 0a3pl 3HAHMA B paMKax TUCIUIUIMHBI, HEOOXOIMMOW IS BBIMTOJHCHHUS
CIIEAYIOIIMX EHCTBUN B 001aCTH IPO(ECCHOHANTBHOM AESTEIbHOCTH !

1. AHanu3upoBaTh INPOOJEMHYIO CUTYallUMlo, OMNpEAeNsATh Hpolensl B
nHopManuy, OIEHWBATh HAAEKHOCTH HCTOUYHMKOB WH(OpMAINH, pa3padaThiBaTh
CTpaTeruio  pemleHus  MpoOJEeMHOH  CHTyalluM Ha  OCHOBE  CHCTEMHOTO M
MEXANCIMIUIMHAPHOTO TOAXOI0B, CTPOUTH CILEHApUH PEAIN3allMi CTPATETHH, OIpeelIsis
BO3MO)XKHBIE PHCKHU M TIpeJyIaras myTH X yCTpaHEeHUsI
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