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AHHOTAIIUA PABOYEH ITPOT' PAMMBI JIUCIIATLJIMHBI
«CucreMbl HCKYCCTBEHHOTO HHTEIJIEKTA»

Jucnunnuaa «CHcTeMbl HCKYCCTBEHHOT0 HWHTE/IEKTa» SBISETCA (aKyIbTaTHBHOMN
JTUCLUUIUIMHON YacTu 00pa3oBaTenbHOM mporpammel «llomuTrueckue mporecchl 1 MHCTUTYTH» 110
HamnpapyieHUIo moArotoBku 41.04.04 [lonuronorus.

I[I/ICL[I/IH.HI/IHa ((CI/ICTGMI:I I/ICKyCCTBeHHOI‘O HNHTCIIJICKTAa» HaHpaBJIeHa Ha paBBI/ITI/Ie y
MarucCTpaHTOB JIOMOJIHUTEIBHBIX KOMMETEHIMH B cdepe HHPOPMAIMOHHBIX TEXHOJOTHH,
3HAKOMUT MaI‘I/ICTpaHTOB C OCHOBHBIMH MECTOAAaMHN I/ICKyCCTBeHHOI‘O HHTCIJICKTA, ITO3BOJIACT
Pa3BUTh HABBIKHM JICKOMIO3UIIUU, (HOpPMAIU3AIIMN MPOIIECCOB M OOBEKTOB IS HCIIOIH30BAHUS
MHTEJUIEKTYaIbHbBIX IPOTPAMMHBIX pEIIeHUH B MPO(ECCHOHAIBHON NesITeIbHOCTH.

[IporpamMmmoil AUCHUIUITMHBI TPETYCMOTPEHBI CIEAYIONINE BHJBI KOHTPOJIS: TEKYIIUN
KOHTPOJITb YCIIEBAEMOCTH, MPOMEKYTOYHBIA KOHTPOIb B (hOpMe 3aueTa.

OO6m1ast TpyI0eMKOCTbh OCBOCHUS IMUCIUIUIMHBI COCTABIISACT 2 3aU€THBIX €AMHUIIBI, 72 Yaca.
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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Heabro ocBoeHUs! TUCHHILIHHBI «CHCTEMBI HCKYCCTBEHHOTO MHTE/IEKTA) SBIISICTCS
dbopMupoBaHHE Yy MArUCTPaHTOB 0a3bl 3HAHWW AaKTyaJIbHBIX HAMpaBICHUA Pa3BUTHS
HCKYCCTBEHHOTO MHTEIUIEKTa B TIPOPECCHOHATLHON JICATEIIEHOCTH.

JlocTikeHNe TJIABHOW e TPEANONaracT KOMIUIEKCHYIO peaHu3alfio CIeIYIOIINX
3a1a4:

— c(hOopMHUPOBATh Y MAarMCTPAHTOB MPEICTABICHINE 00 OCHOBHBIX COBPEMEHHBIX METOIAX
MCKYCCTBEHHOT'O MHTEJIICKTA;

— 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 PE3YJIBTATbBI OCBOEHUSA JUCIIUIIJIMHBI

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. Awnanusupyer 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

NIA.VK-1.5. CTtpouT cuieHapuu peaau3aiiuu
CTpaTeruy, ONpenesisis BO3MOKHEIE PUCKU H
npeiaras IyTH UX YCTPaHCHUS

BBIpaOaTHIBATh MIPOIIECCHI IT0 UX YCTPAHECHHUIO 3 (YK-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
Y (YK-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 (VK-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
MHTEJUICKTYAJIbHBIX TIPOTPAMMHBIX PEIICHUM.

3. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT' PAMMBI

Huctummaa «CucreMbl MCKYCCTBEHHOT0 HHTEJJIEKTA» sIBIsEeTCA (DaKylmbTaTUBHOU
JTUCIUTIIMHON y4eOHOTO TIlaHa OCHOBHOM TpodeccHoHanmbHOW 00pa30BaTeIbHOW MPOTPaMMBbl
BBICIIIETO 00pa30BaHUsI — MPOTPaMMBbI MarucTparypsl «llomuTrudeckue npouecchl U MHCTUTYTHDY
o HarpasieHuto noarotoBku 41.04.04 Tlomutonorusa. Kog quciurivHbel o yueOHOMY TUIaHY
@®T/.B.03. Kypc unraercs B 4eTBEpTOM ceMecTpe, Gopma MPOMEKYTOUHOM aTTecTallii — 3a4eT.

Jly1s ycnemHoro ocBOeHMs Marepualia JaHHOW TUCHUIUIMHBI TPeOYyIOTCs 3HAHUS, yMEHUS
Y HaBBIKY, MMOJIYYCHHBIC B XO/I€ M3Y4CHUs JUCIHUILTAH OaKkalaBpuara/crenuainTeTa

3HaHUS, YMEHHS U HAaBBIKH, MOJy4YEHHbIE MNpPU OCBOCHUHM JAaHHOW JUCLMILIUHBI,
MPUMEHSIFOTCSI MAaTUCTPAaHTaMHU B TPOIIECCE BBHITIOTHEHUSI HAYYHO-MUCCIIEOBATEHCKON paOOThI U
MOJATOTOBKH K 3aIlIMTE U 3aIIUTHI BHITYCKHOW KBAIU(DUKAIIMOHHON PaboThI.

4. OFBEM JINCIUIIIMHBI
OO01mast TPyI0eMKOCTh OCBOCHUS JUCITUIUIMHBI COCTABIISIET 2 3aUETHBIX SIMHUIIBI, 72 Jaca.

Taoanma 2
O0beM TUCUUNJIMHBI
Tunsl yueOHBIX 3aHATHH] O0beM THCHHUILINHBI
U CaMOCTOsITeJIbHasi padoTa Bcero Cemectp
1 2 3 4
KonrakTHasi palora of0yuammmxcs ¢
52 - - - 52

npenojgaBareieM B coorBercrBum ¢ YII:
Jlexuuu (JI) 17 - - - 17
Jlabopatopusle 3ansitus (JI3) 17 - - - 17
[Mpaktnueckue 3ansatus (I113) 18 - - - 18
CamocrosiTesqibHas padora (CP 20 - - - 20

dopma 3auer - - - 3auer
IIpomexyTouHasi aTTECTALUS

qac. - - - - -
O0masi  TPyI0eMKOCTh  AMCHUILIMHBI 72/2 i ) ) 72/
(uac./3.e.)

5. COAEP/KAHUME U CTPYKTYPA JUCHUIIJIMHBI

ConepxaHue JUCHUIUIMHBI COOTHOCUTCS C TUIAHUPYEMBIMHU PE3yJabTaTaMH OOy4YeHHS 110
JTUCIMILIMHE: Yepe3 3aJiad, GopMHpyeMble KOMIIETCHIIMA U MX KOMIIOHCHTHI (3HAHUS, YMEHUS,
HaBbIKU — fnanee 3YB) no cpencTsaM MHAMKATOPOB 1OCTH)KEHUS KOMIIETEHIINI B COOTBETCTBUH C
Ta0Omunein 3.

5.1 Conep:xaHnue TUCHUILINHBI

Tabiauna 3
Coaep:xkanue JUCHUILIMHBI
No HaunmeHnoBaHue Coaepxxanue TeM (pa3/ieioB) Koasbl Humnkaroper | Koawl 3YB (B
n/n TeM (pa3/iesioB) KOMIIETEeHIM | KOMIETEHIUl | COOTBETCTBUU
(B COOTB. ¢ ¢ Tabmumeit 1)
Tabmumeii 1)

1 Baejienue p | Marematnueckuii  nukbe3  no VK-1 WJI.YK-1.1. 3 (YK-1)
HCKYCCTBEHHBIIT JJIEMEHTaM MaTeMaTH4eCKoH WJI.YK-1.2. Y (YK-1)
HHTEIUIEKT U | CTaTHCTHKHM, TMHEHHOMN anreGpsl U WJI.YK-1.3. B (YK-1)
OCHOBHBIE MeTojbl | MATCMATHYECKOTO aHaIH3a. WJI.YK-1.4.

MAIIHEHOIO OcHOBHBIE ~ 3aJjaud  CHCTEM WJI.YK-1.5.
HCKYCCTBEHHOI'O UHTEJUIEKTA.




o0yueHus JUISt
paboTsl c
TaOJIUYHBIMU
JIAHHBIMH

Knaccudukarus, xiactepusamus,
perpeccus. Tumel  MamMHHOTO
oOyueHusi: ¢ yuureneMm, Oe3
YUUTEII, c YaCTUYHBIM
MPUBJICYCHUEM YUUTE,
00yueHHE C TIOIKPETUICHHUEM.
Knaccupukanus Ha  mpumepe
aJropuTMa k-Ommkaimix
coceneit (kNN)

BeicTpBIfi  mOMCK  OMMKaMIINX
cocefen. MeTpuku  OLIEHKH
KITaCCU(UKAIINH: MOJIHOTA,
tounoctb, F1, ROC, AUC.
BamupnanuonHas u  TecroBas
BBIOODKaA. Kpocc-Banumanusi.
Pabora ¢  KkaTeropuajibHBIMH
MpU3HAKAMHU.

Perpeccuss. MeTpuku  OLEHKH
perpeccun: MSE, MAE, R2 -
K023 PHUITHESHT JIETepMUHAITUH.
Jluneiinas perpeccusi,
MOJIMHOMHUAJIbHASL PErPEeCCHsL.
ITepeoOydenHre u peryaspusaius,
rpedneBast perpeccusi, LASSO,
Elastic Net.

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

MOJTHOCBSI3HbIE HEHPOHHBIE CETH,
CTOXaCTUYECKUI TPaueHTHBIN

CITyCK u obparHoe
pacmpocTpaHeHHUe rpagneHTa.
Perynspuzanus JIMHEWUHBIX

MoJiernel KiacCupuKauum.
Knacrepmzamus.  k-means, k-

means++, DBSCAN,
arjioMepaTuBHas

KjacTepusauus. MeTpuKu OLEHKH
KJIaCTepU3aLIUH.

ANTOpUTMBI, OCHOBaHHBIE Ha
PUMEHCHUN pemarommx
nepeBbeB. Kpurepun

pa3zeneHus y3ma:
MHPOPMAITHOHHBIN BEIMTPHIIII,

Kputepuid JHKuHu.

AHCaMOIIM penramux JIepeBhEB:
CllyyaliHBI Jec, TIpaJUueHTHBIN
OyCTHHT.

MeTon ~ ONOpPHBIX  BEKTOPOB.
IIpsmast wm oOparHas 3anava.
Onpenenenue

OMOPHBIX BEKTOPOB. SlnepHbIit

TPIOK.

Hawusnbrit OatiecoBCKHI
kiaaccupukarop. MeToapl OLEHKH
pachpeneieHust

npuszHakoB. EM-anroputm Ha
pUMepe CMECH TayCCHaH.
MeTtozabt 0e3rpaueHTHON
ONTUMM3ALMH: CTyYailHBIA OUCK,
hill climb,

OTKUT, TEHETUYECKUH aJITOPUTM




No HanmeHnoBaHue Coaepxxanue TeM (pa3/ieioB) Koasbl Humnkaroper | Koawl 3YB (B

n/n TeM (pa3/iesioB) KOMIIETEeHIM | KOMIETeHIUl | COOTBETCTBUU
(B COOTB. € ¢ Tabnwuueii 1)
Tabnueii 1)

2 CucteMsl Heitiponnsle  cetn.  DyHKuu VK-1 NA.YK-1.1. 3 (YK-1)
r1y0oKOro OIMOKM HEHPOHHBIX CceTed u NA.YK-1.2. Y (VK-1)
o0y4eHus 00y4eHHE ¢ IOMOIIbI0 0OPaTHOTO HUI.YK-1.3. B (VK-1)

pacrnpocTpaHeHus rpajvexHTa. NI.VK-1.4.
TTonsTre 05T4a U 3MOXH. WU.YK-1.5.

Pabora ¢ wW300paxeHWIMH C
MOMOIIIbI0 HEUPOHHBIX  CETEH.
CBepTouHble HEWPOHHBIC CETH.
Omnepanmn cBepTOK, max-pooling.
[onmynsipusie APXUTEKTYPBI
CBEPTOYHBIX HEHPOHHBIX CeETel:
AlexNet, VGG, Inception
(GoogLeNet), ResNet.
Tpancdepnoe oOyueHue.
OO0pabotka TekcToB. Pabora ¢
€CTECTBEHHBIM SI3BIKOM c
MOMOIIbI0 HEUPOHHBIX  CETEH.
BexropHble TpeAcTaBICHUS LI
Tekcra: word2vec, skipgram,
CBOW, fasttext. PexyppeHTHBIE
Helponnsle cetu, LSTM, GRU.
Tpancgopmepsr, BERT, GPT

3 OO0yucHue ¢ TlonsTust areHTa, cpensl, VK-1 N.YK-1.1. 3 (VK-1)
HNOJKPEILUICHUEM COCTOSIHUSI, JeCTBUIl U Harpassl. NA.YK-1.2. VY (VK-1)
OyYHKIUST LEHHOCTH COCTOSIHHS UJ.YK-1.3. B (VK-1)
(Value function) wu QyHxuuns UA.YK-1.4.
kauecTBa geiictBus  (Qfuntion). UA.VK-1.5.
OnTtuMuzamusi  CTpaTerudl ¢
TIOMOTITBIO MaKCHMH3AIIH
(yHKOMI TIEHHOCTH W KadecTBa.
Q-o0yueHwue.

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

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

5.2 CTpykTypa IMCHUILIHHBI

Tab6anuna 4
CTpyKTYypa IMCUMIJIMHBI
O0beM AMCHMILINHBI, Yac.
®opma
KonTakTHasi pagora
TeKyIlIero
o0yyarommuxcs ¢
Ne KOHTPOJIS
HaumeHoBaHue TeM (pa3/esioB) npenoaaBarelieM 1o .
n/n Bcero N CpP ycrneBaemMocTH®,
THIAM y4eOHbIX 3aHATHI 2
TPOMESKYTOYHO#
B cooTBeTcTBMH ¢ YII ATTeCTALMN
Ja | 13 | 3
Ounasn ghopma ooyuenusn
Bsenenue B HCKYCCTBEHHBIHN
UHTEJUICKT M OCHOBHBIC METOJBI
1. o 39 10 9 | 10| 10 3
MaIIMHHOTO 00y4YeHus JIst paboThI
C TabJIMYHBIMU JAHHBIMH
2. Cucrtemsl r1y00Koro 00y4eHust 21 5 6 4 6 113
3. OOyueHne ¢ NoAKpenIeHueM 12 2 2 4 4 113
IIpoMekyToUHasi aTTeCTALUS - - - - 3ager




O0beM THCHUTIIMHBL, Yac.
®opma
KonTakTHas pa6ota
TeKyLIero
o0yyarommxcs ¢
Ne KOHTPOJIS
HaunMeHoBaHue TeM (pa3/1eJioB) npenoaaBaresieM o %
n/n Bcero . CP ycneBaemMocTu®,
THTIAM Y4e0HBIX 3aHATHI N
MPOM €KY TOTHOI
B cooTBeTcTBMH ¢ YII PR —
J | 13 | m3
Ounasn ghopma 0dyuenusn
Bcero: | 71212 ] 17 17 [18] 20 |-

*[Ipumeuanue: opmvl meKyujeco KOHMpons ycneeaemocmu: npaxmuyeckoe 3aoanue (113).

6. YAEBHO-METO/JIMYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI
OBYYAIOIIXCHA ITO JTUCHHUTIJIMHE

6.1 O0mMe moJ0KeHus

3HaHUST W HAaBBIKW, TOJYYCHHBIE B pPE3y/lbTaTe JIGKIUH W TPAKTUYCCKUX 3aHITHH,
3aKpEILIAIOTCS U pa3BUBAIOTCS B PE3yJIbTaTe IOBTOPEHUS MaTepUaa, yCBOCHHOIO B ayIUTOPUH,
MyTeM YTEHHs TEKCTOB M HCCIIEJOBATEIIbCKOM JUTepaTypbl (M3 CIUCKOB OCHOBHOH W
JIOTIOJIHUTEIBHON JIUTEPATYpPhl) U UX aHAJIN3A.

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

CyIIecTBEeHHYI0 4YacThb CaMOCTOSITEJIbHOM  pabOThl  MarucTpaHTa IpelCTaBIseT
CaMOCTOSITENILHOE M3y4eHHE Yy4eOHO-METOJMUYECKUX W3JaHUH, JICKIIMOHHBIX KOHCIIEKTOB,
UHTEpHET-pecypcoB U mp. IloAroToBKa K NMPaKTUYECKUMH 3aHATUAM, OIPOCaM, BBIIIOJIHEHUE
MUCHMEHHBIX pabOoT TaKKe SIBJISIETCS BaXHON (Gopmoii paboTel MaructpanTa. CamMocTosTeNbHAS
pa60Ta MOKCT BECTUCh KaK MHAUBUYAJIbHO, TaK U IIPHU COHCﬁCTBHH nmpenogaBaTeis.

6.2 PexoMeHaanuu mo pacnpeiejieHHI0 y4eOHOro BpeMeHH 10 BHJaM CaMOCTOSITeJbHOM
padoThI U pa3aesaaM AUCHHUILIHHBI

Tema 1. BBeieHUe B HCKYCCTBEHHbI HMHTE/UIEKT M OCHOBHbIE METOIAbl MAINIUHHOTO
0o0y4eHus 11 paboThI ¢ TAOJMYHBIMH JAHHBIMM.

1.1. N3ydyeHwe BOMPOCOB, MPEICTABICHHBIX B CIHUCKE TEM JIEKIIMOHHBIX 3aHSATUU.
[loBTOpeHne W3y4EeHHOTO Ha MNPEABIAYIIMX 3aHATUAX MaTepuaja IMpU MOJATOTOBKE K
MOCJIEYIOIIUM 3aHATUSM — 5 YacoB.

1.2. TlogroroBka K 3aHATHUSM 10 MPENJIOKEHHBIM Uit OOCYXICHHsI BOMpOCaM,
CaMOCTOATEJIbHOE U3YYEHHUE PEKOMEHI0BAaHHOM JuTeparypsl — S yacoB. Mtoro: 10 yacos.

Tema 2. Cucrembl [I1y0OKOro 00y4eHusl.

2.1. H3ydeHuwe BONPOCOB, NPEICTABICHHBIX B CIHCKE TEM JIEKIIMOHHBIX 3aHITHI.
[ToBTOpEHME M3yuEeHHOTO Ha MPEABIYIINUX JEKIIMOHHBIX 3aHATHIX MaTepuaa MpH MOATOTOBKE K
MOCJEAYIOIIUM 3aHATUAM — 3 yaca.

2.2. TlogrotoBka K 3aHATHSIM 10 TPEIJIOKCHHBIM [UIsI OOCYXICHHUS BOIPOCAM,
CaMOCTOSITEIbHOE  HM3yYE€HHE PEKOMEHJOBAaHHON JUTEparypbl, IOBTOPEHHUE Marepuasa
JIEKIIUOHHBIX 3aHATHH — 3 yaca. Mtoro: 6 yacos.

Tema 3. O0y4eHue ¢ NOAKpenJieHneM



3.1. IToBTOpEHME MPONIEHHOTO HA JIEKIIMOHHBIX 3aHATHUIX Marepualia, CaMOCTOsATEIbHAs
paboTa ¢ peKOMEHJOBaHHO! JIUTEpaTypoil — 2 yaca.

3.2. TloarotoBka K 3aHATHAM IO TPEUIOKEHHBIM IS OOCYXICHHS BOIPOCAM,
CaMOCTOSITEJIbHBIN MTOUCK JTUTEPATYPHBIX UICTOYHUKOB — 2 Yaca. Mtoro: 4 yaca.

6.3 IlepeyeHb OCHOBHBIX BONPOCOB M0 U3Y4YaeMbIM TeMaM JJIsl CAMOCTOATEIbHON padoThI
o0yuyaruuxcst Mo JUCHHUIJINHE

l. Pa3nbie popMBl ydacTHst B MEXKIYHAPOJHON KOH(EPEHIINHN KaK CIyIaTeiab U Kak
nokjiaquuk. KakoBbl MX BaxHenne acrekTbl? KakoBo 3HaU€HUsI TAKOTO Y4aCTHS JIJI1 MOJIOBIX
Y4€HBbIX?

2. MeTtoap! aHanu3a HHOOPMAITMOHHOTO, BU3YAJIBHOTO, CJIOBECHOTO | JIp. MaTeprasa
B 00JIaCTH TyMaHUTAPHBIX HAYK.

3. [TpuHIIUTIBI TOCTAHOBKY 3a/1a4 HAYYHO-HCCIICIOBATEILCKUX MPOCKTOB B 00JIaCTH
T'YMaHUTapHBIX IIPOEKTOB.

4, O1eHKa aKTyaJIbHOCTH Pa3IMYHBIX MTPOOJIEM TYMaHUTAPHOTO 3HAHMS.

6.4. IlepeuyeHb JuTEPATYPBbI 1JIS1 CAMOCTOSATEJIbHOM PadOThI

1. Topenos, C.B. OcHoBBl Hay4yHBIX HcchenoBaHui : ydeOHoe mocobue / C.B.
T'openos, B.II. T'openos, E.A. I'puropses ; nox pen. B.I1. [openosa. - 2-e uzn., crep. - Mocksa ;
bepnun : Aupexr-Menua, 2016. - 534 c. : uin., Tabn. - bubnuorp. B kH. - ISBN 978-5-4475-8350-
7 ; To xe [DnexkrponHsbIit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=443846

2. Beperexuna, C. B. Mogenu, MeToapl, alropuTMbl U IPOIPaMMHBIE pPELICHMS
BBIYMCIIMTEIIbHBIX MAIlliH, KOMIUIEKCOB U cucTeM : yueOHuk : [16+] / C. B. Beperexuna, B. JI.
Cumonos, O. JI. Muauakansis. — U3n. 2-e, non. — Mocksa ; bepaun : lupexr-Menua, 2021. — 307
C. : ui1., cxeM., Tabm. — Pexum  nmocrymna: no nomnucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=602526 . — bubmuorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TeKCT : IEKTPOHHBIIA.

3. [eep, A. Unngyctpus 4.0 : oT mpopbIBHON OM3HEC-MOJENN K aBTOMATHU3AlUU
ousHec-mporieccoB : yueOHuk / A. Illeep ; mox Hay4. pen. . Credanosckoro ; mep. ¢ anri. /1.
Credanockoro, O. A. Bunmuenko ; Poccuiickas akanemMusi HapoOJHOTO XO3siicTBa U

rocynapctBeHHO# ciryx0b1 ipu [Ipe3unente Poccuiickoit @eneparnuu. — Mockaa : Jleno, 2020. —
272 c. : cxeMm., Tali., ui. — (AkageMuyeckuil yaeOHuK). — Pexxum nocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612569 . — bubmmorp. B kH. — ISBN 978-5-85006-
194-4. — TekcT : 2IEKTPOHHBIN

6.5 IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecneyeH s JAJIs1 CAMOCTOATEIbHO padoThI

st oGecriedeHus CaMOCTOSITEIbHONW PabOThl MaruCTPaHTOB MO JUCIUTUIMHE «CHUCTEMBI
MCKYCCTBEHHOTO MHTEIUIEKTa» pa3padoTaHO y4eOHO-METOIUIECKOe 00ECIeueHre B COCTABE:

1. KoHTpomapHBIC 3a1aHus 1)1 TOATOTOBKH K TIPOIIEAypaM TEKYyIIero KOHTpouis (1. 7.2
Paboueii nporpammst).

2. TunoBsie 3a1aHUs JIs TOATOTOBKH K MMPOMEXKYTOUHOM artecTaruu (1. 7.4 Paboueit
IIPOrPaMMBl).

3. PexoMeHnmyeMble OCHOBHAsI, IOMOJHUTENIbHAS TUTEepaTypa, MHTepHeT-pecypchl u
crpaBouHbIe cucTeMsl (1. 8, 9 Paboueli mporpaMMel).

4. PaGouas mporpamma TUCIUIUIMHBI pa3MelieHa B 3JEKTPOHHOW WH(OpMAITMOHHO-

o0pa3oBarenbHON cpefe YHUBEpCHUTETa Ha JIIEKTPOHHOM YueOHO-METOAMYECKOM pecypce
AHOOBO «EYCII6» — ob6pa3oBarensnom noptaie LMS Sakai — Sakai@EU.
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7. ®OHJ] OLLEHOYHBIX CPEJCTB JIJIs1 IPOBEJEHMS TEKYIIEN U
IMTPOMEKYTOYHOM ATTECTAIIMN OBYYAIOIIMXCS MO JACHUATLIAHE

7.1 Iloka3aTeiu, KpUTEPUH U OLIECHUBAHNE KOMIIETEHUMA M HHAUKATOPOB UX JOCTHKEHUS
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-TIEIaTOTHYECKUMH PAaOOTHUKAMH YHUBEPCHUTETA /10 CBEACHUS 00YJarOIIErocs Ha IepBOM
3aHSTHUU MO TAHHOW JUCIMILIUHE.

Texkymui KOHTPOJIb IIPENyCMaTPUBAECT IOArOTOBKY MAaruCTPAaHTOB K KaXKJIOMY 3aHATHIO,
BBITIOJTHEHHE MPAKTUYECKUX 3aJlaHUl, a TakKe aKTUBHOE CIIyIIaHHWE Ha JICKIUSAX. Maructpant
AOJDKCH IMPUCYTCTBOBATH HA 3aHATUAX, OTBCUATH HA MOCTABJICHHBIC BOIPOCHI, IMOKA3bIBAA, YTO
MpouMTan pazdupaeMyro JUTEPaTypy, HPEACTaBISTh COAepXaTeiabHble PEIUIMKU [0 TeMam
00CYXICHHUS.

Texkymuii KOHTpPOJb NMPOBOAMUTCS B (opME OICHUBAHHUS BBIOJHEHUS MarucCTpaHTOM
MPaKTUYCCKUX BaHaHHﬁ, ACMOHCTPHUPYIOIIUX CTCIICHDb 3HAKOMCTBa MarucCTpaHTOB C
JTOTIOJIHUTEILHOM JIUTEPATYPOil.

Tabdauna 5
Iloka3zarenn, KpUTEepUM U OLEHUBAHNE KOMIIETEHUINMH M HHIANKATOPOB UX
JAOCTHIKEHHsI B Ipollecce TeKYIIel arTecTauuu

HauMeHOBaHHE TEMBbI Kon HNnaukaropsl Koabi 3YB (B Dopmbl Pe3yabTaThl
(pasnena) KOMIIETEHI | KOMIETeHI UM €00TB. ¢ Tabu. 1) TeKyLero TeKyLero
HH KOHTPOJIsI KOHTPOJIsI
Beenenue B YVK-1 M. VK-1.1. 3 (YK-1) IIpaktuueckoe 3a4TeHO/
HCKYCCTBEHHBIN NA.VK-1.2. Y (YK-1) 3aaanue | HE 3aYTEHO
WHTEJIJIEKT U OCHOBHBIE NA.YK-1.3. B (VK-1)
METO/IbI MAaIlIMHHOT'O NJ.YK-1.4.
o0y4eHus 11 paboTHI ¢ M. YK-1.5.
TaOIMYHBIMHU JTaHHBIMH
CucteMbl TITy00KOTO VK-1 M. VK-1.1. 3 (YK-1) IIpakTudeckoe 3a4TeHO/
o0yueHus M. VK-1.2. YV (VK-1) 3ajanue 2 HE 3a4TEHO
NA.YK-1.3. B (VK-1)
NA.YK-1.4.
NA.VK-1.5.
OOyuenue c VK-1 UA.VK-1.1. 3 (YK-1) IIpaxTuyeckoe 3a4TeHO/
MOJIKPETNIEHUEM N YK-1.2. Y (YK-1) 3ajanue 3 HE 3aYTEHO
NA.YK-1.3. B (VK-1)
NA.YK-1.4.
NA.YK-1.5.
Tabdauua 6
Kpurepun oneHuBanus
®opMBI TEKyLIEro Kpurepnu onennBanns
KOHTPOJIst
YCIIeBAeMOCTH

MAarvucTpaHT BBITIOJNHSET 3aJaHUE YaCTUYHO WM C CYLIECTBEHHBIMH HEJAOYETaMU
(HEKOpPPEKTHO CcOPMYIMPOBAH HKCCIEAOBATEIBCKUIA BOIPOC, HE OIPEICIICHBI
OCHOBHBIE areHTHI, HEKOPPEKTHO BEIOPaHBI METOMABI WCCIICAOBAHMA, TPEOOBaHUSA K
COJePKAHUIO, CTPYKTYpE, JIOTHKE, apTyMEHTalnH, O(OPMIICHUIO 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. KoHTpOJIbHBIE 3aJaHUS IJIS TEeKYlIel aTTecTalun

IIpuMepHBI MaTepra NPAKTHYECKUX 3aaHMI:

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 juist pemieHus MPOCTHIX OKPYKEHUH.

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

3aganue: OOyuuTe MPOCTYIO TOJHOCBA3HYIO Q-CeTh ISl pElIeHHS OKpPYKEHUS
LunarLander.
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7.3 Iloka3aTeiu, KpUTEPUH U OLIEHMBAHNE KOMIIETEHUMA M HHAUKATOPOB UX JOCTHKEHUS
B IIpolecce MPOMeKYTOYHOM aTTecTalluu

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

TUCLHUILINHE.

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 i (6 cooms.c | 1)

aTTecTalluu Tabnuyeii 1)

3agert / YK-1 NI VK-1.1. 3 (YK-1) MarucTtpaHT JaeT OTBETHI Ha | 3a4TEHO

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

BOIIPOCHI UA.VK-1.3. B (VK-1) XapaKTEPHO:

UA.YK-1.4. . n1yOokoe  ycBOEHHE
U 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
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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 (oTIMYHO) 100-81 3a4TEHO
4 (xopormio) 80-61
3 (YIOBIETBOPHUTEIHHO) 60-41
2 (HEeyIOBJIETBOPHUTEIHHO) 40 u meHee HE 3a4TEHO

Pe3ynbraThl NMpOMEXYTOYHOTO KOHTPOJIA MO JAWUCLUIUIMHE, BBIpAKEHHBIE B OMHApHOMN
CHCTEME «3auTEHO» IOKa3bIBAIOT YPOBEHb CPOPMHUPOBAHHOCTH Y 00yUarOIIErocss KOMIETEHLUI
M0 JUCHUIUIMHE B COOTBETCTBUU C KapTaMH KOMIIETEHIIMH OCHOBHOW MpodeccruOHAIbHON
0o0pa3oBaTeNbHOW MpPOrpaMMbl  BBICIIETO0 00pa3oBaHHMA — MHPOrpaMMbl  MarucTpaTypbl
«[Tonurnueckue npouecchl ¥ UHCTUTYTHI» 110 HanpaBiieHNI0 NoAroToBkU 41.04.04 ITonuTonorus.

Pe3ynpTaThl MpOMEXYTOYHOTO KOHTPOJI IO AWUCLUIUIMHE, BBIPAKEHHbIE B OMHApHOHN
CHCTEME «HE 3aYTEHO» MOKa3bIBAIOT HE CPOPMHUPOBAHHOCTh y 00YUAIOIIErocsi KOMIETEHIUN 110
TUCIUIUIMHE B COOTBETCTBMM C KapTaMH KOMIIETEHIIMA OCHOBHOH mpodeccrnoHalbHOM
0o0pa3oBaTeNbHOW MpPOrpamMMbl  BBICIIETO0 00pa3oBaHHMA — MPOrpaMMbl  MarucTpaTypbl
«[Tonutnueckue npouecchl ¥ UHCTUTYTHI» 110 HanpaBiieHNI0 NoAroToBKU 41.04.04 ITonuTonorus.

7.4 Tunossble 321aHUA K NPOMEKYTOYHOH aTTeCTAIMHA

Bapmuanr 1.

1.1 baifecoBckmii kmaccudukarop. Onenka mnpusHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

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

Bapwuanr 2.

2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciyuaiinsrii jiec.

2.2 Metpuueckuii knaccuduraropbl. KNN. WKNN.

Bapuant 3.

3.1 JIunennas perpeccus. LASSO, LARS. CART.

3.2 JNepeBbs pemenuii. WudopmanmonHsnii Bemrpeim. Omubka KiaccHUPUKAIINH,
sHTponus, kpurepuit [Jpxunu. IIpyHuHr.

Bapuanrt 4.

4.1 TI'mobGanpueni mouck. Cnydwaitaeii mouck. Grid search. CrmydwaitHoe OmyxmaHue.
BaliecoBckasg onTuMH3aIusl.

4.2 Jluneiinas perpeccus. [lonmnomuanbsaas perpeccusi. [ peGHeBas perpeccusi.

Bapwuanr 5.

5.1 AdaBoost. I'panueHTHBIN OyCTUHT peLIaoIUX JePEBLEB.

5.2 Knacrepuzanus. Agglomerative Clustering. MeTpuku KiiacTepu3aium.

Bapuanr 6.

6.1 Omnenka xmaccudpukanuu. DPdexruBHocTh 1o Ilapeto. Precision-Recall 1 ROC
kpusble. AUC.

9.2 Hetiponnsie cetu. Ilepnentpon PosenOmarra. OO6parHOe pacnpocTpaHEHHE
rpaguenTa. OyHKIUY akTUBauu. Softmax.

Bapuant 7.

7.1 Jlokanbubiii mouck. Hill Climb u ero pasHoBumgnoctu. OTmxur. [eHernueckuii
aJITOPUTM.

7.2 Metoz onopHBIX BEKTOpPOB. A apa.
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7.5 CpeacrBa olleHKH MHAMKATOPOB JOCTHKEHHUS] KOMIIETeHIIM I
Taoanna 8
CpencrBa OlleHKM HHAUKATOPOB JTOCTHKEHUSI KOMIIETEeH Uil

Koabl komnereHuuii HNuaukaTopbl KOMIeTeHIH CpencrBa oueHKH (6 cooms. ¢ Tabauyamu 5, 7)
(6 cooms. ¢ Tabnuyeti 1)

YK-1 M. VK-1.1. IIpakTrueckoe 3agaHue, yCTHBIA OTBET Ha BOTIPOCHI
NA.YK-1.2.
NA.YK-1.3.
NA.YK-1.4.
NA.YK-1.5.

Taoauma 9
Onucanue CpeICTB OLIEHKH HHIMKATOPOB JOCTHKEHUSI KOMIIETEHIIM I

Cpencrea OneHKH PexomeHn10BaHHBINH IUIAH 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 ACHCTBHIA B 00IACTH MPO(PECCHOHATBHOM IESTeTFHOCTH:

1. AHanu3upoBaTh MPOOJIEMHYIO CHUTYyallHuio, OMPENeNATh MpoOeNbl B
nH(OpMAIMK, OICHWBATh HAMEKHOCTh HCTOYHUKOB HWHGpOpManuu, pa3padaThiBaTh
CTpaTeruI0  peIICHUs  MPOOJEMHOM  CUTyalluM  Ha  OCHOBE  CHUCTEMHOIO U
MEXTUCIUIUTMHAPHOTO MOJXOJ0B, CTPOUTh CIECHAPUHU peallU3alliyl CTPATETUH, OTPEACss
BO3MOJKHBIC PUCKU W TIpeiaras IMyTH UX YCTPaHCHUS

YCTHBIN OTBET Ha MarucTtpaHt B X0j¢ HMOJATOTOBKM M YCTHOTO OTBETAa Ha BOIPOCHI ITOKA3bIBACT HAJIHYUC
BOIPOCHI MPAaKTUYECKON 0a3bl 3HAHWI B paMKax IUCIMIUIMHBI, HEOOXOMUMOMN IUIS BBIMOJHCHUS
CIEYIOUINX ACHCTBUIA B 00JIACTH MPOPECCUOHATBHOM e TeILHOCTH:

l. AHanu3MpoBaTh MPOOJEMHYIO CHTYallMIO, ONpPEACTSITh MpoOeabl B
nH(OpMAIMY, OICHWBATh HAMEKHOCTL HCTOYHUKOB HWHGpOpManuu, pa3pabaThiBaTh
CTpaTerdi0  peuleHuss  MNpOOJeMHOW  CHTyalldd Ha  OCHOBE  CHCTEMHOIO U
MEXANUCIMIUIMHAPHOTO MOAXO/I0B, CTPOUTH CICHAPUH PEan3alliyd CTPATETHH, ONPEIeIsis
BO3MOJXKHBIE PHCKHU M NIpeUIaras yTy X YCTPaHEHUs!

8. OCHOBHASA U JOINIOJIHUTEJIBHASA JIMTEPATYPA

8.1 OcHoBHast tuTEeparypa

1. Beperexuna, C. B. Moaenu, MeToapl, alrOpUTMbl U MNPOTrPaAaMMHBIE PEIICHUS
BBIYHCIUTENLHBIX MAIllMH, KOMIUIEKCOB U cucTeM : yueOHuk : [16+] / C. B. Beperexuna, B. JI.
Cumomnos, O. JI. Muanakausia. — U3n. 2-e, non. — Mocksa ; bepnun : lupekr-Menua, 2021. — 307
c. : wmm, cxem., Tabm. — Pexum  gocryma: mo  moamucke. —  URL:
https: //b1bhoclub ru/index.php?page=book&id=602526 . — bubnuorp.: c. 258-266. — ISBN 978-
5-4499-1937-3. — TeKcCT : 2NEKTPOHHBIN.

2. [leep, A. Unuayctpus 4.0 : oT mpOpHIBHON OWM3HEC-MOJZIETN K aBTOMAaTHU3allUd
ousHec-miporieccoB : yaeOHuk / A. llleep ; mox Hayd. pen. [I. CredanoBckoro ; nep. ¢ anri. /.
Credanorckoro, O. A. Bunmuenko ; Poccuiickas akagemusi HapOIHOTO XO3SHMCTBA M

rocynapcTBeHHoi ciyxObl ipu [Ipe3unente Poccuiickoii @eneparuu. — Mocksa : Jleno, 2020. —
272 c. : cxem., Tabi., wi. — (AkagemMudeckuii yueOHuK). — Pesxxum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=612569 . — bubmuorp. B kH. — ISBN 978-5-85006-
194-4. — TeKcT : 3IEKTPOHHBIMN.

8.2 /lomotHuTE/ILHAS IMTEPATYPa

l. ABepuenkoB, B. M. OcHOBBI MaTeMaTHMY€CKOIO MOJEIMPOBAHUS TEXHUYECKUX
cucteM : yuebHoe mocodue : [16+] / B. U. ABepuenkos, B. I1. ®enopos, M. JI. Xetidemn. — 4-¢
u3n., crep. — Mocksa : ®JIMHTA, 2021. — 271 c. : cxeM., un., Tabn. — Pexxum nmocrymna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=93344 . — bubauorp. B KH. —
ISBN 978-5-9765-1278-8. — TeKcCT : 3JIEKTPOHHBIH..
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2. Peiouna, I. B. HWaTennekryanpHble O0Oy4YaloIIMe CHCTEMBI Ha OCHOBE
MHTETPUPOBAHHBIX AKCIEPTHBIX CUCTEM : ydeOHoe mocobue : [16+] / I'. B. Peibuna. — Mockaa :
Hupekr-Menua, 2023. — 132 c¢. : win. — Pexum pgoctyna: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=695260 . — bubmumorp. B kH. — ISBN 978-5-4499-
3347-8. — TeKCT : AIEKTPOHHBIMN.

9. TH®OPMAILIMOHHBIE TEXHOJIOT'MHA, UCITIOJIB3YEMBIE I1PU
OCYHECTBJIIEHUU OBPA3OBATEJIBHOI'O ITPOIECCA

9.1. [IporpamMmmMHoOe obecniedeHue
[Ipu ocymecTBieHnn 00pa30BaTENLHOTO MpPOIECCa acMUpaHTaMu W TPOodheccopcKo-
MPEIOIaBaTeIbCKUM  COCTAaBOM  HMCITOJIB3YeTCSl  CIEAYIONIee JIMIICH3MOHHOE IPOrpaMMHOE
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 Acrobat Reader DC /Pro — 6ecriarao
Opera — OecruraTHO
. Mozilla — 6ecrmatHo
0. Annexc.bpaysep (Yandex Browser) — 6ecriiaTHO
1. VLC — 6ecmnarao

e~ A e

9.2. IlepeyeHb UHPOPMANMOHHO-CIIPABOYHBIX CHCTEM H NMPo(ecCHOHANBHBIX 0a3
AAHHBIX HH(OPMAIMOHHO-TEJIEKOMMYHUKAMOHHON ceTn «HTepHeT», He0OXOAUMBIX JIs1
OCBOEHHS TUCHUILIUHBI:

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI

1. Tapant.Py. UadopmarmornHo-mipaBoBoi moprai: https:/ www.garant.ru/

2. OrtkpeiToe obOpa3zoBanue. Accoruanus «HanuoHanbHas mnaTgopMa OTKPBITOTO
oOpazoBanms»: https://npoed.ru/

3. OdunmnansHas Poccus. CepBep opraHoB rocyaapcTBeHHOH Biactu Poccuiickoit
®denepanun: http:/ www.gov.ru/

4. OduuunanbHplii HHTEpHET-IOPTal NpaBoBOKH uHPopManuu. ['ocynapcTBeHHas
cucTeMa mpaBoBoi uHGopmaruu: http://pravo.gov.ru/

5. IIpaBoBoii caiitr Koncynerantllmtoc: https://www.consultant.ru/

6. Poccuiickoe obpazoBanue. denepanbHbiid moptai: http:/ www.edu.ru/

IIpodeccnonanbubie 0a3bl JAHHBIX HHMPOPMANMOHHO-TEJEKOMMYHHKAIIMOHHOM
cetn «MHTEpHET»:

1. EHUII — Dmnektponnas Oubmmoreka «Hayunoe HnHacmemue  Poccum»:
http://e-heritage.ru/

2. HanwmonanwsHas snektponHast oubiaunorexka HObB: https://rusneb.ru/about/

3. Tlpesunentckas 6ubmmoreka: http://www.prlib.ru

4. Poccuiickas rocynapcTBeHHas ononmoreka: http:// www.rsl.ru/

5. Poccuiickas HanmoHansHasA Oubanoreka: http://www.nlr.ru/poisk/

9.3. JInneH3MOHHBbIE YJIEKTPOHHBIE pecypchbl O0M0IHOTEKH YHUBEPCHTETA

IIpodeccnonanbHbie 0a3bl JAHHBIX:

[lonmublii mepeyeHb MAOCTYHHBIX OOy4aromUMCs NPOopECCHOHATBHBIX 0a3 JaHHBIX
MpeACTaBlIeH Ha oduiuaibHOM caiite YHuBepcutera https://eusp.org/library/electronic-
resources, BKJIIOYas CleAyromue 6a3bl JaHHBIX:
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1. eLIBRARY.RU — Poccuiickuii WHG)OPMAIIMOHHO-aHATUTHYCCKUA TMOpPTal B
00JIacTH HayKu, TEXHOJOTHUH, METUIMHBI M 00pa3oBaHusi, couepkamiuii pedeparsl U MoTHBIC
TEKCThl HAYYHBIX CTaTe€d M MyOJIMKalMi, HayKoOMeTpuyeckas 0aza maHHBIX: https://elibrary-
ru.elib.eusp.org/ ;

2. DNeKTpOoHHBIE XYypHaJIbl MO TMOAMHMCKE (TEKyIlHe HOMepa Hay4YHBIX 3apyOe’KHBIX
KYpHAJIOB).

JJIeKTPOHHBbIE OU0JINOTEYHbIE CUCTEMBbI:

1. Znanium.com — DnexTpoHHas 6ubnuoreunas cucrema (3bC) — https://znanium.ru/ ;

2. YHuBepcUTeTcKass 0HOIMOTEeKAa OHJANH — DJEKTpOHHAs OWOIMOTEYHAs CHUCTEeMa
(BBC) — https://biblioclub.ru/index.php?page=book blocks&view=main_ub

9.4. JjekTpoHHasi HH(POPMAIIMOHHO-00pa3oBaTe/IbHasI cpela Y HUBEPCUTETA

OO6pa3zoBaTeIbHBIN MPOIECC MO AUCITUTUIMHE TOAIECPKUBACTCS CPEACTBAMHU SJIEKTPOHHOM
MH(POPMAIIMOHHO-00pa30BaTeNbHON Ccpelbl YHUBEPCUTETa, KOTOpas BKIOYaeT B cels
ANEKTPOHHBIN yueOHo-MeTonuueckuii pecypc AHOOBO «EY CII6» — o6pa3oBareabHBbIi mopTal
LMS Sakai — Sakai@EU, nunieH3n0OHHBIE 3JIEKTPOHHBIE PECYPChl OMOIMOTEKN YHUBEPCUTETA,
opunmanpHbelii cait YHuBepcutera (https://eusp.org/), JTOKaJIbHYIO CE€Th U KOPHOPATUBHYIO
ANEKTPOHHYIO MOYTY Y HUBEPCUTETA, U O0ECIICUNBACT:

— JIOCTYH K y4eOHBIM ITUTaHaM, pa00YUM MporpaMMamM JTUCIUTUTHH (MOYIe ), MPAaKTUK U
K U3JIaHUSM JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM U AJIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcam,
YKa3aHHBIM B pabO4HX mporpaMmmax;

— (Qukcanuio pe3yapTaTOB MPOMEKYTOYHOW AaTTeCTallid, PEe3yIbTaThl BBIMOJTHECHUS
WHIUBUAYAIBHOTO IUIaHA HAYyYHOW ACSITENFHOCTH W OLICHKH BBITIOJHEHHS WHIUBUAYAIBHOTO
T1aHa paboThl;

— (QopmupoBaHHEe MEKTPOHHOTO MOPTHOINO 00YUAIOMIET0OCs, B TOM YUCIIE COXPAHECHUE
paboT oOy4aromerocs;

— B3aUMOJICHCTBHE MEXKAY yYaCTHUKAMU OOpa30BaTEIBHOTO MpOIecca, B TOM YHCIIe
CUHXpOHHOE U (WJIM) AaCHHXPOHHOE B3aWMOJEHCTBUE TMoOcpencTBoM cetu «MHTepHeT»
(27EKTPOHHOMN MOYTHI U T.1I.).

Kaxnprit  oOydvarommuiics B  TEUeHHWE BCEero mepuoaa oO0ydeHuss oOecredeH
WHIUBUAYAIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K OJJIGKTPOHHBIM pecypcaM OuOINOTEKU
YHuBepcurera, cofepkaiieii u3gaHus yaeOHoH, yaeOHO-METOIMUECKON U MHOM JIUTEPaTyphI 1O
M3y4aeMOM TUCLUIUIMHE.

10. MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJINMASA IS
OCYHECTBJIEHUA OBPA30BATEJIBHOI'O ITPOLHECCA

B xone peanmzanuu o0pa3oBaTeIbHOrO MPOIECCa MCHOB3YIOTCS CHEHAIN3UPOBaHHbIE
MHOTO(YHKITUOHATIbHBIC ayJUTOPUU I TPOBEICHUS 3aHSATUI JIGKIIMOHHOTO THWIIA, 3aHATUI
CEMUHApPCKOro TUma (MPaKTHYECKUX 3aHATHH, gabopaTopHbIX paboT), TPYNIOBBIX |
WHJMBUIYAIbHBIX KOHCYJIbTAIlMM, TEKYIIEr0 KOHTPOJsS W MPOMEXKYTOUHOM aTTeCTalluu,
YKOMIUIEKTOBAaHHbIE CHEIUAIU3UPOBAHHON MEOETbI0 M TeXHUYECKUMHU CpeACTBaMH OOYyYEHHS,
CITy>KaIllMMU JIJIs1 TIpeJICTaBlIeHUs yueOHOH HH(pOpMaIK OOJIbIION ayTUTOPUH.

[TpoBeneHue 3aHATHIT 0OecTIeYnBaETCs IEMOHCTPALMOHHBIM 000PYI0BaHUEM.

[Tomemmenust s CaMOCTOSTENBHONH pPabOThI OCHAIICHBI KOMITBIOTEPHOM TEXHUKOH C
BO3MOXXHOCTBIO MOJKIIOUEHUS K ceTu «/HTepHeT» u o0ecredeHreM J0CTyla B 3JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3aIiu.

Jlis nun ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0pPOBbS U MHBAJIUAOB MPEIOCTABIISAETCS
BO3MOXXHOCTh TPUCYTCTBUS B ayJUTOPUU BMECT€ C HHMH AaCCHUCTEHTa (MOMOINHUKA). Jlis
CTaOOBUIIAIIMX TIPEIOCTABISETCS BO3MOXKHOCTH YyBenuWdeHUsi Tekcra Ha dkpade [IK. B
KOMITBIOTEPHOM KJIacCeé M B TOMEIIEHUH Ui CAMOCTOATEIbHOW pabdOThl B  KOMILIEKT
o0opy/noBaHUsl TaK)Ke€ BXOAMT KIIaBHATypa, KIABUIIM KOTOPOM MapKUpOBaHbI pelbeHO-
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ToueyHbIM ImpupToM. s oOyyaroumxcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBS,
UMEIOIIUX OTPAaHUYCHUS TI0 CIYXY, MPEICTABISIETCS BOZMOXHOCTh HCIIOIh30BAHUS IOPTATUBHON
WHIYKIIMOHHON CHCTeMBbI (MHAYKIIMOHHOW TmeTiu). [l camocTosTeapHON paboThl JHIl C
OTPaHUYEHHBIMA BO3MOXXHOCTSIMH 3/IOPOBBSI B TIOMEIICHUU JJIsI CaAMOCTOSITEIIbHON pPaOOTHI
opranuzoBado onHo Mecto (IIK) ¢ Bo3MOXHOCTSIMH OECKOHTAaKTHOTO BBOAAa WMH(pOpManuu u
yIpaBIeHUS] KOMITBIOTEPOM (CIIEIIUATH3UPOBAHHOE JTUIICH3NOHHOE MMPOTPAMMHOE 00ecTIieueHre —
Camera Mouse, BeO kamepa).

bubnmoreka yHuBepcUTeTa MPEAOCTABISIET YAICHHBIHN JOCTYII K 3JIEKTPOHHBIM pecypcam
O0uOIMOTeKH YHUBEPCUTETA C BO3MOXKHOCTAMHU JUIsl CIAO0OBUISIIETO YBEIMYEHHUs TEKCTa Ha
skpane [1K.

Jluma ¢ OrpaHMYEeHHBIMH BO3MOXXHOCTSIMH 3J0POBbSI MOTYT TpH HEOOXOJUMOCTH
BOCTIONIb30BaThCS HMMEIOIIUMCS B YHUBEPCHTETE KPECIOM-KOJSICKOH. B ydeOHOM Kopiryce
uMeeTcs aJanTupoBaHHbIi TU@T. Ha mepBom sTaxke 000pyA0BaH Crieualu3upOBaHHBIN TyalleT.
VY BXO7a B 3/1aHHME YHUBEPCHUTETA JJIsi MHBAIHIOB 00OpYyI0BaHA CIIEIMATbHAST KHOIKA, BXOJHAS
cpena obecrieueHa MHPOPMAIIMOHHON JOCKOW O PeXUME padOThl YHUBEPCUTETA, BHIMOJTHEHHOMN
penbedHO-TOYEYHBIM TaKTUIIBHBIM MpudTOM (a30yka bpaiins).
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ITPHJIOKEHUE 1

®OHJA ONEHOYHbBIX CPEACTB I1O JMCIHHUIIJIMHE

«Cucremsbl HCKYCCTBCHHOI'0 HHTC/VICKTA»
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®OH/] OIEHOYHBIX CPEJICTB JIJISA TPOBEJIEHUS TEKYIIEW U TIPOMEXYTOYHOM
ATTECTAIIMU OBYYAIOIIUXCA 110 JUCHUILJIMHE

1 IToka3aTesin, KpUTEPUH M OLIEHMBAHHE KOMIIETEHIHIT 1 MHANKATOPOB UX JIOCTHKEHHS B
npouecce TEKyIei aTTecTauu

Nudopmariust o copepkaHuu U IPOIETYPe TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, METO/TUKE
OILICHUBAHUS 3HAHWM, YMEHHUI 1 HABBIKOB 00yYaIOIIETOCs B XO/I€ TEKYIIETO KOHTPOJIS TOBOISATCS
Hay4YHO-TIEITaTOTHYECKUMH paOOTHUKAaMH YHUBEPCUTETA JI0 CBEJICHHS 00YJaIONIEerocst Ha MepBOM
3aHSATHU 0 JAHHOW JUCIIUILIMHE.

Texynuii KOHTPOJIb MPEAYCMAaTPUBAET MOATOTOBKY MAaruCTPAHTOB K KaXIOMY 3aHSTHIO,
BBITIOJIHEHUE MPAKTUYECKUX 3aJaHUM, a TaK)Ke aKTHUBHOE CIyIIaHWE Ha JEeKUHsaX. Marucrpanr
JIOJDKEH MPUCYTCTBOBAaTh Ha 3aHSATHUSX, OTBEUATh HA MOCTABJICHHBIE BOMPOCHI, MOKA3bIBAs, YTO
MpOYHTANl pa30UpaeMyro IUTEPaTypy, HPEACTABISATH COACpPKATEIbHBbIC PEIUTMKH [0 TeMam
00CYXIIeHUS.

Tekymuii KOHTPOIb MPOBOAMTCS B (OpME OICHUBAHUS BBIIOJHEHUS MaruCTPaHTOM
MPAaKTUYECKUX  3aJaHUM, JEMOHCTPUPYIOIIUX CTENEHb 3HAKOMCTBA MArMCTPaHTOB C
JOTIOJIHUTEIBHOM JTUTEPATYPOIA.

Taomauna 1
Iloka3zaresin, KpUTEPUH U OLlEHUBAHNE KOMIIETEHIUI M HHAUKATOPOB X
AOCTHKEHHS B Mpolecce TEKyIel arTecTaluu

HauMeHOoBaHNE TeMbI Kog HNnauxaropsl Koawi 3YB (B Dopmbl PesyabTaThl
(pa3nena) KOMIIETeHI | KOMIIeTeHIHii €00TB. ¢ Tadu. 1) TeKYIIero TeKyIIero
uu KOHTPOJIs KOHTPOJIsI
Brenenne B VK-1 M. VK-1.1. 3 (YK-1) IIpakTudeckoe 3a4TeHO/
HCKYCCTBEHHBIH M. VK-1.2. YV (VK-1) 3amanue | HE 3a4TEHO
WHTEJIJICKT U OCHOBHBIE M. VK-1.3. B (YK-1)
METOABl  MAIIHHHOTO NJ.YK-1.4.
o0yueHust Ju1st paboThI C UA.YK-1.5.
TaOIMYHBIMU TAHHBIMH
CucTeMbl TTy0OKOro YVK-1 N VK-1.1. 3 (YK-1) IIpakTuueckoe 3a4TeHO/
o0y4eHus NA.VK-1.2. Y (YK-1) 3ajanue 2 HE 3aYTEHO
UA.YK-1.3. B (YK-1)
M. YK-1.4.
NA.YK-1.5.
OO6y4enue ¢ VK-1 M. VK-1.1. 3 (YK-1) IIpakTudeckoe 3a4TeHO/
MOJIKPETNIEHUEM NA.VK-1.2. Y (YK-1) 3ajanue 3 HE 3aYTEHO
UA.YK-1.3. B (YK-1)
M. YK-1.4.
NA.YK-1.5.
Taoaumna 2
Kpurepun oueHuBanus
®DopMBbI TEKyLLIETO Kpurtepuu oneHuBanus
KOHTPOJIA
ycreBaeMocTH

MarvuCTPaHT BHIMOJHSCT 3aJaHHE YACTUYHO WIH C CYIIECTBEHHBIMH HEIOYeTaMHu
(HEKOpPPEKTHO CcOPMYIMPOBAH HKCCIEAOBATEIBCKUIA BOIPOC, HE OIPEICIICHBI
OCHOBHBIC arcHTHI, HCKOPPEKTHO BBIOPAHBI METOMBI MCCIICAOBAHHS, TPEOOBAHUS K
COJICPXKAHUIO, CTPYKTYpE, JIOTUKE, apryMEHTANNU, O(POPMIICHHUIO HE BBITIOJIHEHBI) —
IIpakTuueckoe 3agaHue HE 3a4TEHO,

MOJTHOE ¥ TMPABUJIBHOE BBITIOJHCHUC 3aJ]aHHs B COOTBETCTBHH C TPCOOBAHHSMHU K
COJICPXKAHUIO, CTPYKType, JIOTHKE, apryMEeHTaluH, O(GOPMIICHHUIO C BO3MOXKHBIM
HEOONBIINM  KOJIMYECTBOM IOTPEIIHOCTEH (HAmpuMep, IUIOXO BBIACpKaHHAS
CTPYKTypa TEKCTa, HEIOCTATOYHASl apTYMEHTAITHS OTJCIBHBIX TE3MCOB) — 3aU4TCHO
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2. KoHTpoJIbHBIE 32IaHUSA VISl TEKYIeH aTTecTaAllMU

MarepuaJ NpakTHYeCKUX 3aJaHHUIi:

1. Metonsl paboTsl ¢ Tabimuuamu B Python. Arperanums u Busyanu3zalus ITaHHBIX.
[IpoBenenue nepBUYHOTO aHAIKM3a JAHHBIX.

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

3ananue: 3arpy3urte natacer B pandas natadpeiim. BbiBenuTe OCHOBHBIE MapaMeTphI
nartacera. Ompenenure, CKOJBKO B JaTaceTe CliydaeB OTCYTCTBUS MpH3HAKoB. Ompenenure,
CKOJIBKO MPU3HAKOB SIBJISIIOTCS] KaTeropualbHbIMU. Busyanusupyiite pacnpenencHiue Npu3HaKoB
o KJ1accaM. Buzyanuszupyite 3aBUCUMOCTb MEXIY MPU3HAKAMM.

2. Hcnonp3oBaHWE U CpaBHEHHE alropuTMoB kiaccudukanuu: kNN, pemarommue
JiepeBbes U UX aHCaMOJIH, JIOTUCTUYECKAs! perpeccusl.

Lenu: npuMeHeHre U OIICHKa aITOPUTMOB KJIACCHU(UKALIH.

3amanme: Pasnmenurte maracer Ha OOydYaromuid W BaJUJAIMOHHBIA C COXpPaHCHHEM
nponopuuii kinaccoB. Knaccupuupyiite TOYKM W3 JaTacera ¢ MOMOIIBI0 anropuTMoB kNN,
noructuueckoit perpeccun, CART, ciayuaiinoro seca, CatBoost. [Togoepure iayurime mapaMmeTpsl
JITOPUTMOB C TOMOIUIBIO BaJIMAAIMOHHONW BBIOOpKH. CpaBHHTE BpeMsi pabOTHl aJTOPUTMOB U
3aBUCHUMOCTH OT MPeI00padOTKH JaHHBIX.

3. Mcnonp30BaHMe U OLIEHKA aITOPUTMOB perpeccuu. [Tonbop onTumManbHbIX TapaMeTpoB
perpeccum.

Lenu: uzyuenue anropuTMOB PETPECCHH.

3aganue: [IpumeHuTe METON JUHEWMHON perpeccud IJisg pelIeHUs 3aJayd Ha JaTacere.
Jlo6aBbTe B jAaraceT MOJMHOMHANbHBbIC MpHU3HAKH. J[oOaBnsiiTe MpHU3HAKK NOKAa HE YBUIHUTE
nepeoOydeHHEe Ha BaluJallMOHHOM natacete. [Ipumenurte rpebHeByro perpeccuro u LASSO,
9TOOBI U30aBUTKCS OT MEPEOOYICHHUS.

4. OnTuMH3aIMOHHBIC 3aa4l U uX pemieHus. [logdop rumepnapamMeTpoB aJropuT™a C
ITOMOLIBIO0 METOJIOB ONITUMHU3ALIUN

[enu: u3ydyeHue aJropuTMOB PEUICHHUS ONTUMU3ALMOHHBIX 3a/1a4.

3aganue:

1. OnTumMu3upyiTe MIMHY MaplipyTa B 3a/lau€ KOMHBOSIKEpA C MOMOILBIO aJITOPUTMOB
hill climb, oTxura u reHeTHYECKOTO AITOpUTMa. BIBeAMTE MOTYUUBIINICS TYyTh U €T0 JJTUHY.

2. ONTUMHU3UPYHTE TUTIEpIapaMeTPhl AJITOPUTMAa MAIIMHHOTO 00y4deHus (Ha BBIOOp) C
MOMOIIIBIO CIIy4aifHOTO IMOMCKa, MOMCKa mo pemerke, anropurMa hill climb, renernyeckoro
aJIropuTM™Ma.

5. Knmaccuduxarus nzobpaxxeHuil u TpancgepHoe oOydeHue.

[enu: n3ydeHne METOI0B IIIyOOKOTO OOYUEHHS I paOOTHI C H300paKEHUSMH.

3ananue: 3arpy3urTe JaTaceT M CO3JaiiTe UTepaTrop A MOJAEIH TITyOOKOro oOydeHus.
3arpy3ute npenodydeHHyro Ha ImageNet cBeprounyio cetb (AlexNet, VGG wmm ResNet) u
no6aspre K backbone momHocBs3HBIN cnoit mis oOyuenus. OOyunTe HEHPOHHYIO CETh Ha,
BU3yaIM3upoBaB Tpaduk (yHKIMH TOTeph Ha OOydYaromed W BaMJAIMOHHOW BBIOOpPKE.
Peanu3yiite Moaynb mpUMEHEHHUSI HEHPOHHOM CETH K TaHHBIM, IPOBEPHTE KAUYECTBO 00YUEHUS Ha
TECTOBOM BBIOOPKE.

6. PaGota ¢ TekcTaMu U UX BEKTOPHBIMU NPE/ICTABICHUSIMH.

[enu: nu3ydyenue Mozeneil BEKTOPHOTO MPECTABICHUS TEKCTOB.

3ananue: CkavaiiTe mpenoOydeHHble BekTopa s cioBaps. C momompio JIr000ro
kiaccudukaropa mammaHOro odydenust (kNN, SVM, CatBoost) kmaccupunupyite TEKCTH U3
JaTaceTa mo cyMMe BeKTopoB cioB. Kiaccuduuupyiite TekcTsl ¢ momorsio LSTM certn.

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

Henu: wn3ydeHwe mnpuUMEHEHUS OOY4YEHHs C TOJKPEIJICHHEM i pEeHIeHUH 3a1a4
KOHTPOJISL.

3aganue: OOyuuTe MPOCTYIO TONHOCBS3HYIO Q-CeTh ISl pElIeHHS OKpPYKEHUS
LunarLander.
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3 Iloka3are/in, KpMTEPUU U OllCHUBAHHME KOMIIETEHIIUI M HHAUKATOPOB UX TOCTHKEHUS B

npouecce MpPoOMeKyTOYHOM aTTeCTAlMU

@DopMa NPOMEKYTOYHOM aTTeCcTallMM — 3a4eT, BBICTABIIIEMBIM HAa OCHOBE YCTHOIO
OTBETa Ha BOIIPOCHI.
Ilepen 3aueToM NpPOBOAUTCS KOHCYIbTALMA, HAa KOTOPOM IIPENoAaBareab OTBEYAET Ha
BOIIPOCHI MAarMCTPaHTOB.
B pesynbrare nmpoMexyro4HOr0 KOHTPOJIS 3HAHUW CTYHACHTBI IOJIY4ar0T arTeCTALUI0 110

IUCLHUILINHE.

Tabdauna 3
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 i (6 cooms.c | 1)

aTTecTalluu Tabnuyeii 1)

3agert / YK-1 NI VK-1.1. 3 (YK-1) MarucTtpaHT JaeT OTBETHI Ha | 3a4TEHO

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

BOIIPOCHI UA.VK-1.3. B (VK-1) XapaKTEPHO:

UA.YK-1.4. . n1yOokoe  ycBOEHHE
U 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
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YCIIEBAEMOCTH W TPOMEXKYTOUHOM arrectanuu oOydatomuxcs B AHOOBO «EYCIIo»
CIIEAYIOIIMM 00pa3oM COrflacHO Taduuie 3a.

Tabnuma 3a
CucreMa OlleHKM 3HAHMH 00y4YarO X Cst
[TarubannpHas (CTaHIApTHAS) CHCTEMA CrobasuibHast CHCTEMA OIEHKH buHapHas cucreMa OIeHKH
5 (oTIMYHO) 100-81 3a4TEHO
4 (xopormio) 80-61
3 (YIOBIETBOPHUTEIHHO) 60-41
2 (HEeyIOBJIETBOPHUTEIHHO) 40 u meHee HE 3a4TEHO

Pe3ynbraThl NMpOMEXYTOYHOTO KOHTPOJIA MO JAWUCLUIUIMHE, BBIpAKEHHBIE B OMHApHOMN
CHCTEME «3auTEHO» IOKa3bIBAIOT YPOBEHb CPOPMHUPOBAHHOCTH Y 00yUarOIIErocss KOMIETEHLUI
M0 JUCHUIUIMHE B COOTBETCTBUU C KapTaMH KOMIIETEHIIMH OCHOBHOW MpodeccruOHAIbHON
0o0pa3oBaTeNbHOW MpPOrpaMMbl  BBICIIETO0 00pa3oBaHHMA — MHPOrpaMMbl  MarucTpaTypbl
«[Tonurnueckue npouecchl ¥ UHCTUTYTHI» 110 HapaBiieHNI0 NoAroToBKU 41.04.04 ITonuTonorus.

Pe3ynpTaThl MpOMEXYTOYHOTO KOHTPOJI IO AWUCLUIUIMHE, BBIPAKEHHbIE B OMHApHOHN
CHCTEME «HE 3aYTEHO» MOKa3bIBAIOT HE CPOPMHUPOBAHHOCTh y 00YUAIOIIErocsi KOMIETEHIUN 110
TUCIUIUIMHE B COOTBETCTBMM C KapTaMH KOMIIETEHIIMA OCHOBHOH mpodeccrnoHalbHOM
00pa3oBaTeNbHOW MpPOrpaMMbl  BBICIIETO0 00pa3oBaHHMA — MPOrpaMMbl  MarucTpaTypbl
«[Tonutnueckue npouecchl ¥ UHCTUTYTHI» 110 HanpaBiieHNI0 NoAroToBkU 41.04.04 ITonuTonorus.

4 3ajaHus K NPOMEKYTOYHOH aTTecTAlNU

Bapmuanr 1.

1.1 baifecoBckmii kmaccudukarop. Onenka mnpusHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

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

Bapwuanr 2.

2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciyuaiinsrii jiec.

2.2 Metpuueckuii knaccuduraropbl. KNN. WKNN.

Bapuant 3.

3.1 JIunennas perpeccus. LASSO, LARS. CART.

3.2 JNepeBbs pemenuii. WudopmanmonHsnii Bemrpeim. Omubka KiaccHUPUKAIINH,
sHTponus, kpurepuit [Jpxunu. IIpyHuHr.

Bapuanrt 4.

4.1 TI'mobGanpueni mouck. Cnydwaitaeii mouck. Grid search. CrmydwaitHoe OmyxmaHue.
BaliecoBckasg onTuMH3aIusl.

4.2 Jluneiinas perpeccus. [lonmnomuanbsaas perpeccusi. [ peGHeBas perpeccusi.

Bapwuanr 5.

5.1 AdaBoost. I'panueHTHBIN OyCTUHT peLIaoIUX JePEBLEB.

5.2 Knacrepuzanus. Agglomerative Clustering. MeTpuku KiiacTepu3aium.

Bapuanr 6.

6.1 Omnenka xmaccudpukanuu. DPdexruBHocTh 1o Ilapeto. Precision-Recall 1 ROC
kpusble. AUC.

9.2 Hetiponnsie cetu. Ilepnentpon PosenOmarra. OO6parHOe pacnpocTpaHEHHE
rpaguenTa. OyHKIUY akTUBauu. Softmax.

Bapuant 7.

7.1 Jlokanbubiii mouck. Hill Climb u ero pasHoBuanoctu. Orxwur. [eHermueckuii
aJITOPUTM.

7.2 Metoz onopHBIX BEKTOpPOB. A apa.
5 CpeacrBa OleHKH MHAMKATOPOB JOCTHKEHUSI KOMIIeTEHIM i

Taoanna 4

23



CpencrBa OlleHKM HHAUKATOPOB TOCTHKEHUSI KOMIIETEeH Uil

Koabl komnereHuuii HNHaukaTopbl KOMIeTeHIH CpencrBa oueHKH (6 cooms. ¢ Tabauyamu 5, 7)

(6 cooms. ¢ Tabnuyei 1)

VK-1

M. VK-1.1. IIpakTrueckoe 3agaHue, yCTHBIA OTBET Ha BOTIPOCHI
NA.YK-1.2.
NA.YK-1.3.
NA.YK-1.4.
NA.YK-1.5.

Taoauma 5

Onucanue CpE€ACTB OMCHKH HHAHUKATOPOB JOCTUKCHHUSA KOMIeTeHIIii

CpeacTBa olleHKH

PexomeHn10BaHHBINH IIAH BBINOJTHEHHS PadOThI

(6 cooms. ¢
Tabauyamu 5, 7)
[paktuyeckoe MarucTpaHt B XOJi¢ HOATOTOBKA M BBINOJIHEHHS NPAKTHYECKUX 3a/JaHUN TMOKa3bIBaeT
3aJaHue HAMYME MPAKTHYECKOW 0a3bl 3HAHM B paMKax IUCHUIUIMHBL, HEOOXOIUMOH st

BBITIOJTHEHHS CIIEIYIONINX ACHCTBHUIA B 00IACTH MPOHECCHOHATBHOM IeSTeTFHOCTH:

1. AHanu3upoBaTh MPOOJIEMHYIO CHUTyallHio, ONPENeNATh MpoOenbl B
nH(OpMAIMY, OICHWBATh HAMEKHOCTL HCTOYHUKOB HWHGpOpManuu, pa3padaThiBaTh
CTPaTeruI0  pEIICHUs  MPOOJEMHOM  CHUTyalluM  Ha  OCHOBE  CHUCTEMHOIO U
MEXTUCIMIUTMHAPHOTO MOJXOJ0B, CTPOUTh CIECHAPUHU peallU3alliyl CTPATETUH, OTpPEAess
BO3MOJKHBIC PUCKU W Tpeiaras MyTH UX YCTPaHECHUs

YCTHBIN OTBET Ha
BOIPOCHI

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

l. AHanu3MpoBaTh MPOOJEMHYIO CHTYallMIO, ONpPEACTSITh MpoOeabl B
nH(OpMAIMY, OICHWBATh HAMEKHOCTL HCTOYHUKOB HWHGpOpManuu, pa3padaThiBaTh
CTpaTerdi0  peuleHuss  NpoOJeMHOW  CHTyalldd  Ha  OCHOBE  CHCTEMHOIO U
MEXANUCIMIUIMHAPHOTO MOAXOJI0B, CTPOUTH CICHAPUH Pealn3alliyd CTPATETHH, ONPEIeIsis
BO3MOJXKHbBIE PHCKHU M NIpe/UIaras yTHu X YCTPaHEHUs!
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