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[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MAITMHHOTO 00yyeHus u 1udpoBoi rymanutapuctuku 22.05.2023



AHHOTANMA

B Kkypce mnpuBOmATCS NpHUMEphl NPUKIATHBIX 3aja4 KJIacCH(UKALWU, PETPEecCHH, pPaH)KUPOBAHUS.
PaccMarpuBaeTcst METOABI TPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB, IOUCK aCCOLMATUBHBIX NPaBUI, HEMPOHHBIE
ceTu NIyOoKoro o0y4eHusl, 3BPUCTUUECKUE, CTOXaCTUUECKUE, HETMHEHHbIE KOMIIO3UIIHH.

Taxke Kparko OOCYXKIAIOTCSI HEKOTOPBIE BOIPOCHI METOJIOJIOTHH MAITMHHOTO OOYyYeHUs:: OCOOCHHOCTH
peanbHBIX JaHHBIX, MexoTpacieBoil cranmapt CRISP-DM, opranuzanusi BEIMUCIATEIHHBIX KCIIEPUMEHTOB.
Brigensrorcss MHOTOYMCIIEHHBIE CXOJICTBA M B3aMMOCBS3M MEXIY pPAa3IMYHBIMM METOAAMH MAIIMHHOTO
o0yueHus1, 00CYXKTAOTCS HIIEH PAa3HOOOPa3HBIX THOPUTHBIX TIOAXOOB.

1. leau u 3apa4u
eap AUCUMNIMHBI
- c(OpMHUPOBATH TEOPETHUECKUE U MPAKTHUECKUE 3HAHUS B 00acTH 00yUYeHHS MAaIllUH, COBPEMEHHBIX

METOJOB BOCCTAHOBJIEHHSI 3aBUCUMOCTEN IO SMIMPHUYECKUM JAHHBIM, BKIIIOYas ITUCKPUMHUHAHTHBIN,
KJIACTEPHBIN U PETPECCUOHHBIN aHAJIN3.

3agaun AU COMIIHHBI
- OCBOUTbH METObI KOPPEKTHOM (HOPMYIHPOBKH 331a4 B TEPMUHAX MAIIMHHOTO O0yUCHHMS;
- OBJIaJIETh HABBIKAMHU IIPAKTUYECKOIO PELIEHUs 3a]ad MHTEJJIEKTYaIbHOTO aHalIn3a JaHHBIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.5 Ormpenenser W  OLEHHBAaET  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYXKICHHS U OLIEHKH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
JeMCTBUS 10 PELICHUIO 3a1a91

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH

OIIK-1 CnocobeH npuMeHSITh IOy HEHHbIX PE3yIBTATOR

(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-2 Cnocob6en ucnonb3oBars coppemernble |OIIK-2.2  3Haer ©  yMmMeeT TNpPUMEHSTb  YHCIICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHEe METOJbl M NPHUKIATHOE IPOrpaMMHOE
NpOrpaMMHEBIEC CPE/ICTBA NIPU PeIICHHH 3a/1ad  |o0ecriedeHre Uil PEHIeHWs  Hay4yHbIX  3aJa4 B
npoeCCUOHANBHOM JIeITeLHOCTH, cOOMIoNas  |npodeccuoHaIbHON 0bnacTu

TpeboBanms MH(MOPMALMOHHOMH Ge3onacHoCT!  |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbLHON AEITETBHOCTH

OIIK-3.3 Bnageer mMeTogamMu BU3yaJbHOTO U TpadudecKoro

IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH )
OI1IK-3 Crioco0OeH coCTaBiIITh U O(l)OpMJ'IHTI: ACATCIIbHOCTH B BUJIC OTYETOB, HAYYHBIX HY6HHK3HHﬁ
Hay4YHbIC U (MJIM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

(TeXHOHOFI/I‘IGCKI/Ie, I/IHHOBaLII/IOHHBIe) OTYCTHI HAYYHO-TCXHUYCCKUX OTYCTOB (HpOGKTOB)




(my6nuKanym, MPOeKTHI)

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAi U HAYYHO-TEXHUYECKON TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHWEM MPUKIAJHOTO IPOrPAMMHOTO
o0ecrnieyeHHs

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIAThH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KaueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOJIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHLMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a [OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIBHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTAaTEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- OCHOBHBIE IIPHHIHIIEI U POOJIEMATHKY TEOPUU 0OYUIECHUS MaIllnH;

- OCHOBHBIE METO/IbI ¥ AJITOPUTMBI PEIICHHS 33/1a4 00yUCHHUS 110 MPELEACHTaM;
- OCHOBHBIE 00JIACTH MPUMEHEHHS ITUX METOJIOB U aJTOPUTMOB;

- KJIaccu(UKalNy, KIACTEPU3aIMU U PETPECCHH.

YMETb:

- (I)OpMaJ'II/BOBaTB IMOCTAaHOBKHU MPUKIIAAHBIX 3a/1a4 aHaJIn3a JaHHbIX;
- UCIIOJIB30BAaTh MCTOBI 06y‘-IeHI/ISI IO peueaAcHTaM AJjisd PCHICHUS MPAKTUYCCKUX 3a1a4;
- OOCHUBATh TOYHOCTb U 3(1)(1)GKTI/IBHOCTB MOJTYyYCHHBIX peIIIGHPIﬁ.

BJIAJIETh:

- OCHOBHBIMH MOHATUSIMHU T€OPUU MALITMHHOTO O0yUYCHHUS;

- HaBBIKAMH CaMOCTOSITEIbHON pabOThI IPU PEIIEHUH TUIIOBBIX 3a/1ay;

- KYJBTYpO# MOCTAHOBKU M MOJICIMPOBAHUS MPAKTHUECKN 3HAUMMBIX 3a/1a4;

- HaBBIKAaMH TEOPETUYECKOTO aHAJIN3a PEAIbHBIX 3a/1a4, PEIIAeMBIX C TOMOIIBIO aJITOPUTMOB O0YUEHHS

10 IpCucaACHTaM.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [IpornosupoBaHre BpEMEHHBIX PAIOB 4 4 9
2 [Touck accollMaTUBHBIX MPaBUI 2 2 7




3 Hetiponnsle cetu riry0oKoro o0y4eHust 4 4 9
4 9BpI/ICTEI‘IeCKI/Ie, CTOXaCTUYECKHUE, 4 4 9
HEJTMHEWHBIE KOMITO3UIUH.

5 PamxupoBanue 2 2 7
6 PexomennarenbHBIC CHCTEMBI 2 2 7
7 Temarndyeckoe MOIEIPOBAHUE 4 4 9
8 OO0y4eHne ¢ TOKPETUICHHEM 4 4 9
9 AKTHBHOE 00y4eHUe 4 4 9
Hroro yacos 30 30 75
[TonroToBka K 3K3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 6 (Becennuit)
1. IIporuo3upoBaHre BPEMEHHBIX PSAIOB

» 3ajava MpOrHO3MPOBAHMSI BPEMEHHBIX pAa0B. [IpuMepsl npuiiosKeHHi.

*  DKCIIOHEHIMAIBHOE CKOJNIB3smiee cpenanee. Momenp Xombra. Monmens Teiina-Betimka. Monenp
XonpTa-YUHTEpCA.

* AnanTuBHas aBTOPErPECCUOHHAS MOJEIIb.

* Crnepsmuii KOHTpONbHBIN curHan. Moaens Tpurra-JInya.

* AnanTuBHas CeNEKTUBHAS MOAENb. AJANTUBHAS KOMIIO3ULIMS MOJIEJIEH.
» JlokanbHas aganTanys BECOB C PEryJsipU3alUueH.

2. Ilouck acconMaTUBHBIX MPaBUI

* [IoHsITHE aCCOIUATUBHOIO IpaBujia n €ro CBA3b C INOHATUCM JIOTUYECKOM 3aKOHOMEPHOCTH.

® HpI/IMepBI MPUKIIAJHBIX 3a/a4: aHaJW3 PBIHOYHBIX KOP3WH, BBIACJICHUC TCPMHUHOB MU TEMATUKHU
TCKCTOB.

* Amroputm APriori. JIBa »3Tama: MOMCK 4YacThIX HaOOpOB W PEKYpCHUBHOE IOPOXKICHHE
ACCOIMATUBHBIX MpaBW. HenocTaTku v MyTH yCOBEPIIEHCTBOBaHMUS anroputma APriori.

» Amroputm FP-growth. Tlonstust FP-nepeBa u ycnosaoro FP-gepeBa. JlBa srama moucka 4acThIX
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKIECHUE YACTHIX HAOOPOB.

» OOuee mpeACTaBICHUE O AMHAMHUYECKHX M HEPAPXUUYECKUX METOAaX IOMCKAa aCCOLMATHBHBIX
IIpaBUIl.

3. HeiipoHHbIe ceTH ITy0OKOro 00y4eHust

» Ceéprounble HelipoHnele cet (CNN). Caéprounblii HelipoH. Pooling Heiipon. Bribopka
pa3meueHHbIX n300pakeHuit ImageNet.

° CBépTO‘{HLIe CCTHU IJIsd CUT'HAJIOB, TCKCTOB, Fpa(bOB, urp

» Pexyppenrnbsie neliponnsie cetn (RNN). OOyuenue pexyppeHTHbIX ceteil: Backpropagation
Through Time (BPTT).

* Cetu ponroit kpatkoBpemenHoi namsitu (Long short-term memory, LSTM).
* Pexyppentnas ceth Gated Recurrent Unit (GRU).

* ABTOKOIMPOBIIUKH. BEeKTOpHBIE IPeCTaBICHUS JUCKPETHBIX JaHHBIX.

* Ilepenoc oOy4enus (transfer learning).

» Camoo0Oyuenue (self-supervised learning).

» TeneparuBHble cocTs3arenbhble ceTd (GAN, generative eadversarial net).



4. DBpHCTUYECKHE, CTOXAaCTUYECKHE, HEJTMHEHHbIE KOMITO3UIUH.

* CToxacTU4YeCcKHe METO/IBI: OATTHHT ¥ METOJI CITyYalHBIX MTOIMPOCTPAHCTB

. [MpocToe ronocoBanme (komuTeT OoJbIIMHCTBA). Anroputm ComBoost. WMnenTudukamnus
HETUTTUYHBIX 0OBEKTOB (BBIOPOCOB).

 TIpeobpazoBaHue MPOCTOrO rOJO0COBAHKS BO B3BEIICHHOE.

* O0o006meHne Ha OOJIBIIOE YHCIO KIACCOB.

» CiryuaiiHblii Jiec.

* AHanmu3 CMEILICHUS U BapUAI|K JUTS IPOCTOTO rOJI0COBAHUS.

» CMech alr OpUTMOB (KB%HHHHeﬁHaH KOMHOSI/ILII/ISI), 001acTh KOMIICTCHTHOCTHU, IPUMCPbI (1)YHKLII/II7I
KOMIICTCHTHOCTH.

* Beimykiibie GyHKIMN TOTEPh. METOBI MOCTPOSHHS CMECEH: TTOCIeIOBATEILHBIA 1 HePAPXUICCKUH.
* [TocTpoenne cmecH anropuTMoB ¢ momoIipio EM-mogo0Horo anropurma.

5. PanxupoBanue

* [TocranoBka 3a1a4un 00y4YeHUsT paHKUPOBaHUIO. [I[puMephl.

* IlpusHaku B 3ajaue PAaHKUPOBAHMS ITOMCKOBOW BBIAYM: TEKCTOBBIE, CCHUIOYHBIC, KIIMKOBBIC.
TF-IDF. PageRank.

» Kpurepun xauectBa pamkupoBanus: Precision, MAP, AUC, DCG, NDCG, pFound.
* PanroBas knaccudukauus, OC-SVM.
* [lomapnsiit monxon: RankingSVM, RankNet, LambdaRank.

6. PexoMeHaTeILHBIE CUCTEMBI

* 3azaun KoymabopaTuBHON (PUIbTpanMy, TPAaH3aKLMOHHBIE JaHHBIE U MaTPHULA CyOBEKTHI - OOBEKTHI.

» Koppensuuonasle MeTonsl user-based, item-based. 3amaya BoCCTaHOBIEHHS MPOITYIIEHHBIX
3Ha4YeHUil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

* JlaTeHTHBIE METOBI HA OCHOBE Ou-Ki1acTepu3anuu. Anroput™ bpermana.

» JlareHTHBIE METOIBl Ha OCHOBE MAaTpPUYHBIX pa3JIokKEHUH. MerToJ DNIaBHBIX KOMIIOHEHT JUIsl
paspexxennbix ganHbIX (LFM, Latent Factor Model). MeTon cTtoxacTuyeckoro rpajueHra.

» HeorpuuarensHpie MaTpiuyuHbIe pa3ioxkeHrs. MeToa dyepeayIomuxcs HauMeHbIINX KBaaparoB ALS.
* Mogens ¢ yuétom HesBHOM nHpopmanmu (implicit feedback).

* PexoMeHIanmM ¢ y4€TOM JIOMOJHHUTEIBHBIX MPHU3HAKOBBIX NAHHBIX. JIMHEHHas W KBaJpaTudHas
perpeccroHHble MoaeiH, libFM.

» U3mepenne kadectBa pekoMeHaanuid. Mepbl pasHooOpasusi (diversity), HOBU3HBI (novelty),
MOKpBITHA (coverage), noraanuBoctu (serendipity).

7. TemaTuueckoe MOJEIUPOBAHUE

° 33,)_13.‘{21 TEMAaTUYCCKOI0O MOACIUPOBAHNA KOJUICKIUU TCKCTOBBIX TOKYMCHTOB.

* BeposATHOCTHBIN JIATEHTHBIN ceMaHTHYeckuil aHann3 PLSA. Mertonq MakcuMyma mpaBoIIono0Owus.
EM-anroputm. DnemenTtapHas uarepnperanus EM-anropurma.

» JlarentHoe pasmemienne Hupuxie LDA. Merton Makcumyma amocTepHOpPHOM BEPOSTHOCTH.
Cryia>xeHHas 4acTOTHAs OLCHKA YCIIOBHON BEPOATHOCTH.

» HebaiiecoBckast muTepnperamusi LDA u e€ mpeumymiectBa. Perymspuszaropsl paspexuBaHus,
CIIAKUBAHUS, YACTHYHOTO 00Y4EHHS.

* AITUTUBHAS pEryisIpu3alus TeMaTuaeckux Moneneil. Perymsapuszosannbiii EM-anroputm, Teopema
0 cTanroHapHo Touke (mpuMmenenue ycnoBuil Kapyma—Kyna—Takkepa).

* Panmonansueiit EM-anroputm. OnnaiiHoBbIii EM-anropuTm 1 ero pacnapajuieIuBaHue.
* MynsTHMOanpHas TeMaTndeckas MOJEb.

* Perynsipuszarops! knaccuukaluy U perpeccuu.

* Perynsipusarops! AeKOppETUPOBaHHS U OTOOPA TEM.

* BHyTpeHHuE 1 BHEIIHNE KPUTEPUN Ka4€CTBA TEMAaTHUECKUX MOJIEIEH.

8. O0yueHue ¢ MoIKperieHueM



* 3agaya o MHoropykoMm Oanamrte. XKamubie u sncwioH-xkaaneie crparerun. Meton UCB (upper
confidence bound). Crparerus Softmax.

» Cpena asst SKCIIEPUMEHTOB.

* AJJanTHBHBIE CTPATETMM HAa OCHOBE CKOJNIB3SIIMX CPENHHUX. METOA CpaBHEHHS C MOIKPEIICHHEM.
Meron npecnenoBanusl.

* IlocraHoBKa 3azauM B cilydae, KOrJa areHT BiIMsAeT Ha cpeny. LIeHHOCTb cOCTOsIHMSA Cpenbl.
LleHHOCTB nEHCTBHS.

* KanHbie cTpaTerun MakCUMHU3aIK IEHHOCTH. YPaBHEHUS ONTUMaIbHOCTH bennmana.

* Meton Bpemennbix paznocteit TD. Meton Q-o0yueHus.

* [IpaguentHas ontummzanus crparerun  (policy gradient). CBs3p ¢ MakcuMH3auuen
log-nipaBmonomoous.

* [TocraHoBKa 3a/1a4¥ ITPpY HATTMYUK HHPOPMALIUU O Cpefie B cirydae BbiOopa fericTBust. KoHTeKCTHBIN
MHOTOPYKUH OaHIMT.

» Jlunelinas perpeccoHHasi MOJIENb C BepXHel goBepuTesbHoM onenkoi LinUCB.

* OueHNBaHNE HOBOH CTpaTeruu no OOJIBIINM UCTOPUYECKUM TaHHBIM.

9. AxTBHOE O0yUeHHE

* [TocraHoBKa 33724 MAIIMHHOTO 00y4YeHUss. OCHOBHBIC CTPATETHH: 0TOOP 0OBEKTOB U3 BHIOOPKHU U
M3 IIOTOKA, CHHTE3 00BLEKTOB.

» CoMIUTHpOBaHKE 110 HEYBepeHHOCTH. [loueMy akTHBHOE 00yueHHEe ObICTpEe MACCUBHOTO.

» ComIuTpOBaHKeE TI0 Hecoracuio B komutere. COKpallieHHe IPOCTPAHCTBA PEIICHHIA.

* COMILTHPOBAHKE TI0 OKUIAEMOMY H3MEHCHUIO MOJICIIH.

* COMILTHPOBAHKE TI0 OKUIAEMOMY COKPAIIICHUIO OIIHOKH.

* CuHTe3 00BEKTOB 110 KPUTEPHIO COKpAIIICHHS AUCIICPCHU.

* B3pemmuBanue 10 IIOTHOCTH.

* O1lcHUBAaHKE Ka4eCTBA AKTUBHOTO O0yUYCHHSI.

* BBezieHue M3yyarolmUX JACHCTBUH B CTPATETHI0 aKTUBHOTO OOYYCHHH. AJITOPUTMBI g-active U
EG-active.

* [IpuMeHeHHe OOYyYCHUS C MOIKPEIUICHUEM JIIsi aKTUBHOTO OOydYeHHs. AKTMBHOE TOMIICOHOBCKOE
COMIUIUPOBAHUE.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

YueOHast aymuTOpHs, OCHAIIICHHAS MYJIETHMEINATPOCKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
OcHOBHas JIuTepaTypa
1. Maremaru4eckie OCHOBBI MAIIIMHHOTO 00YYCHHUS U MPOTrHO3UPOBAHUS, DJICKTPOHHAS BEPCUS
nedarHoit mybnukaiuu / B. B. Betorua. — Mocksa, MIJTHMO, 2014

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAITMOHHO-aHATUTHYECKUI pecypc,
MOCBSIICHHBII MAIIMHHOMY O0Y4eHHIO, PACIIO3HABAHUIO 00Pa30B M HHTEIUICKTYaJIbHOMY aHAIIU3Y
JaHHBIX.

2. http://shad.yandex.ru — caldT mkosbl aHamu3a JaHHBIX SHJEKCa.



3.
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%B
D%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%
B8%D0%B5 %28%D0%BA%D1%83%D1%80%D1%81 %D0%BB%D0%B5%D0%BA%D1%86%
D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1
%86%D0%BE%D0%B2%29

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonnmoe ob6opynoBaHue 1Jisl JIEKIUNA: KOMIBIOTEP U MYJIBTUMEIUITHOE 000pya0BaHuE (ITPOEKTOP,
3BYKOBasi CHCTEMA).

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpHUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTyJeHTa Haja TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— ipopaboTKy ydeOHOTo MaTepurana (110 KOHCIIEKTaM JICKITUH, Y4eOHO! 1 HaydyHOU TUTepaType);

— TOAITOTOBKY K MPAKTHUECKUM 3aHSATHSAM, BBIMOJHCHHUE NOMAIIHUX TEOPETHUECKUX M MPAKTHUCSCKHUX
3aIaHUM;

— TMOJITOTOBKY K UG GEPEHIIUNPOBAHHOMY 3a4ETYy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3zpaGoTunk: K.B. Bopo#rios, 1-p ¢u3.-mat. Hayk, ipodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.5 Ormpenenser ¥  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HETOCTATKH

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINIO, HEOOXOMUMYIO JJIsl PEICHUs TTOCTaBICHHON
3a1auu

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PE3YJIbTaTOB

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLECHUs

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPHUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHUs  HAyYHBIX  3a1ad B
npodeccuoHaIbHON 00nacTu

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.3 Bnageer mMeToamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHUKAIINi

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HayYHO-TEXHUUYECKOH TOKyMEHTaluH, B TOM
YHUcle C KCIONB30BAaHUEM MNPHUKIATHOIO MPOrPaMMHOIO
obecrieueHus

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpOpMaNKIO 00 aKTyalIbHBIX Pe3y/IbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[1K-2 Crioco0OeH caMoCTOIATENLHO N B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH

TTAVIITIT 1A AATTATTADATIING 11 IV armnnAaTioarn

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHUS HAYYHOW pPadOTHI,
MeToasl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA




nu_y T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydenus quctuiuinabl «[[pukiaiHbIie MOIETH MAIMHHOTO O0YYEeHUS» 00YUarOIIHIACs TOJIKEH:

3HATh:
- OCHOBHBIE IPUHIIMIIBI U IPOOIEMATHKY TEOPUU OOYUYEHHUS MAIlliH;
- OCHOBHBIE METO/IbI ¥ AJITOPUTMBI PEIICHHS 33/1a4 00yUCHHUS 110 TPELEACHTaM;
- OCHOBHBIE 00JIaCTH NPUMEHEHHS STHX METOJIOB U aJITOPUTMOB;
- KJIaccu(UKalNy, KJIACTEPU3aIMU U PETPECCHH.
yYMeThb:
- (popmann30BaTh MOCTAHOBKY NPUKJIAIHBIX 33/1a4 aHAJIN3a JaHHBIX;
- UCTIONIB30BaTh METO/IbI 00YUYEHHS 10 MPELeIeHTaM JUIs PELICHUs TPAKTHUECKUX 3a/1a4;
- OLICHUBATh TOYHOCTH 1 3PPEKTUBHOCTD MOIYUYEHHBIX PEIICHUI.
BJa/IeTh:
- OCHOBHBIMH MOHATUSIMHU TEOPUU MAIITMHHOTO O0yUYCHHUS;
- HaBBIKAMH CaMOCTOSITEIbHON pabOThI IPU PEIIEHUH TUIIOBBIX 3a/1a4;
- KyJBTYpO# MOCTAHOBKU ¥ MOJICIMPOBAHUS MMPAKTUUECKN 3HAUMMBIX 3a/1a4;
- HaBBIKAMH TEOPETUYECKOTO aHAJIN3a PEAIbHBIX 3a/1a4, PEIIAeMBbIX C TOMOIIBIO aJITOPUTMOB O0YUEHHS
IO MpEeLeACHTaM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

. 3aga4ya mpoOrHO3UpPOBaHMsI BpEMEHHBIX pAI0B. [IprMepsl npuitosKeHHi.
. AJanTHBHAsI aBTOPErPECCUOHHAS MOJIEIb.

1

2

3. AI[aHTI/IBHaSI CCIICKTUBHAsA MOACIIb. A,I[aHTI/IBHaH KOMIIO3UIIUA Moneneﬁ.

4. Ilonsarue ACCOIMATUBHOIO IMpaBuJia U €ro CBA3b C IIOHATHCM JIOTHYECKOM 3aKOHOMCPHOCTH.
5

HpI/IMepLI NPUKJIAAHBbIX 3a4da4: aHaJIu3 PBIHOYHBIX KOP3UWH, BBIACICHHUC TCPMHUHOB W TCMATUKU
TCKCTOB.

6.  Anropurm APriori. JIBa 2JTama: TOMCK 4YacThIX Ha0OpPOB M PEKYPCHBHOE TIOPOXKICHHE
accOLMATUBHBIX paBWII. HelocTaTky v mMyTH yCOBEPIICHCTBOBAaHHS anropuTMa APriori.

7. OOmee mpeacTaBlICHUWE O AMHAMHYECKHX M HEPAPXMUYECKHX METOJaX IOMCKa acCOLMAaTHBHBIX
IIpaBUIl.

8. CBEpTOUYHBIC CETH ISl CUTHAJIOB, TEKCTOB, TpadoB, UTP.

9. ABTOKOIMPOBIIMKH. BEKTOpHBIE IPEeCTAaBICHUS JUCKPETHBIX JaHHBIX.
10. TTepenoc oOy4enus (transfer learning).

11. Camoo0yuenue (self-supervised learning).

12. CroxacTudecKkue METOIbI: OATTHHT ¥ METOJ CIIYYalHBIX MOIMPOCTPAHCTB.
13. TIpeoOpazoBanue MPOCTOTO FOJIOCOBAHMUS BO B3BEIICHHOE.

14. O6001menne Ha GONBIIOE YHCIIO KIIACCOB.

15. CayyaitHbiii jec.

16. Beimmykible ¢QyHKOUM TOTEpPh. MeTOnbl TOCTPOSHHUS CMECei: TOCJeoBaTeNbHBIA U
epapXu4ecKuil.

17. IlocTpoeHue cMeCH alTOPUTMOB € TTOMOIIBI0 EM-11o100HOT0 asroputma.
18. IlocTanoBka 3aga4un 00y4yeHHs paHXUpoBaHUIO. IIpumepsl.

19. MynpTMOAalIbHAs TEMaTHYECKasi MOZIETb.

20. Perynspu3zaropsl KilacCH(QHUKALNU 1 PETPECCHU.

21. Perynsapuszaropsl JeKOpPEIUPOBaHUS U 0TOOPA TEM.

22. BHyTpeHHHE 1 BHEIIHUE KPUTEPUH KauyECTBA TEMATUYECKUX MOZEIIEH.

23. 3agaya o MHOTOpyKOM Oanamte. JXKamHbie w 3mcuioH-kafgHble crparerud. Metog UCB (upper
confidence bound). Crparerus Softmax.

24. Cpena 11t 9KCTIEPUMEHTOB.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. DOKcroHEHIMANIBHOE CKONB3smiee cpeanee. Momens Xonbra. Mopens Teitma-Beiimxa. Monens
XonpTa-YUHTEpCA.

2. Cnepsmunii KOHTPONbHBIN curHan. Mogens Tpurra-JInya.
3. JlokanpHas afanTaius BECOB C peryisapu3alren.

4. Anroputm FP-growth. [Tonsrust FP-nepeBa u ycnosHoro FP-nmepea. /IBa sTama moucka 4acThix
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKIECHUE YACTHIX HAOOPOB.

5. Cséprounsie Heiiponnble cetd (CNN). Cséprounsnii HelpoH. Pooling neiipon. Bribopka
pa3meueHHbBIX n300pakeHuii ImageNet.

6. Pexyppenrnsie Heiiponnble cetu (RNN). OOydenue pekyppeHTHBIX cereill: Backpropagation
Through Time (BPTT).

7. Cetn nonroii kparkoBpemeHnHoi namsitu (Long short-term memory, LSTM).
8. Pekyppentnas cetb Gated Recurrent Unit (GRU).
9. T'eneparuBHble cocTs3arenbhble cetd (GAN, generative eadversarial net).

10. Ilpoctoe romocoBanue (xkomuteT OonpmmHcTBa). AnroputM  ComBoost. Wnentudukanus
HETUITHYHBIX 00BEKTOB (BEIOPOCOB).

11. AHanu3 cMelIeH s ¥ BapuaIiuy IJs IPOCTOrO TOJI0COBaHUSI.

12. CMech anropuTMOB (KBa3WJIMHEHHAS KOMITO3UITHS ), 00JIacTh KOMIIETEHTHOCTH, IPUMeEPhI (DYHKIINH
KOMITETEHTHOCTH.

13. Tlpu3Haku B 3amade pPaHKUPOBAHUS ITTOMCKOBOHM BBIAYU: TEKCTOBBIC, CCBHUIOYHBIC, KIIMKOBBIC.
TF-IDF. PageRank.

14. Kpurepuu xadectBa pamxupoBanusi: Precision, MAP, AUC, DCG, NDCG, pFound.
15. Panrosas knaccudukanms, OC-SVM.
16. TTonapusiid noaxon: RankingSVM, RankNet, LambdaRank.

17. 3amaun kostaboOpaTUBHON (UIBTpALMK, TPAH3AKIIMOHHBIC [TaHHBIE M MaTpPHUIA CYOBEKTHI -
OOBEKTHI.

18. Koppensuuonnsie Metoabl user-based, item-based. 3amaua BOCCTaHOBIEHHUS NPOMYIICHHBIX
3Ha4YeHUil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

19. JlarenTHBIC METO/IBI HA OCHOBE OU-KiIacTepuzanuu. Anroput™ bpermana.

20. JlaTeHTHBIE METOIbl HAa OCHOBE MAaTPHUHBIX pa3IOXKEHUH. MeTox IVIaBHBIX KOMIIOHEHT st
paspexxennbix ganHbIx (LFM, Latent Factor Model). MeTon cTtoxacTuyeckoro rpajieHra.

21. HeOTpI/IL[aTeJ'ILHBIe MaTpUYHBIC PA3JI0XKCHUS. MCTO,E[ UCPpCAYIOINXCSA HAMMCHBIINX KBAaApPaTOB
ALS.

22. Mogens ¢ yuérom HesiBHOH nHpopMaruu (implicit feedback).

23. PexomeHnmanuu ¢ y4€TOM JOMOJHUTENBHBIX MPU3HAKOBBIX NaHHBIX. JIMHeWHass M KBaJapaTuyHas
perpeccuoHHbIe MojenH, libFM.

24. M3mepenue KadecTBa pekoMeHaauuid. Mepsl pasHooOpaszust (diversity), HOBH3HBI (novelty),
MOKpBITHSA (coverage), moraanuBocTH (serendipity).

25. 3ajiaua TeMaTH4eCKOTr0 MOIETTUPOBAHUS KOJUIEKIIMH TEKCTOBBIX JTOKYMEHTOB.

26. BeposaTHOCTHBIN naTeHTHBIN ceMaHTHdyeckuid aHanu3 PLSA. Merton makcumyma mpaBaonofoOus.
EM-anroputm. OnemenTapHas uarepnperauns EM-anropurma.

27. JlarentHoe pasmemienue Hupuxie LDA. Metrog Makcumyma amnoCTEpUOPHONM BEPOSITHOCTH.
CrnaxeHHast YaCTOTHAs OLIEHKA YCIIOBHOM BEPOSITHOCTH.

28. HeobaitecoBckass untepriperanusi LDA u e€ mpemmyimectsa. Perynsipusatopbl paspeKuBaHHS,
CIJIAXKUBAHUS, YACTHYHOTO O0yUEHUSI.

29. AnmuTuBHas ~ peryaspusanus TeMaTH4ecKux Moneneil. PerymsapuzoBanubli EM-anroputw,
TeopeMa O cTallMoHapHO# Touke (mpuMmeHenne ycnoBuit Kapyma—Kyna—Taxkepa).

30. Parmonaneueiii EM-anroputm. OnnaitHoBsiid EM-anroputsm 1 ero pacnapaiijielnBaHue.

31. AmanTuBHBIE CTpAaTeTUH HAa OCHOBE CKOJB3SIIUX CpPeIHUX. METONl CpaBHEHUS C MOAKPEIIEHUEM.
Meron npecneaoBaHusl.

32. IlocTaHOBKa 3aJayd B Ciydae, KOIJa areHT BiUseT Ha cpedy. LIeHHOCTb COCTOSIHUSI CpEABbl.
IlenHoCTh ACHCTBUS.

33. Xazgnble cTparerny MaKCUMHU3alMK [IEHHOCTH. YpaBHEHUs ONTUMAILHOCTH bemMana.
34. Meton BpemenHbIX pazHocteld TD. Mertox Q-o0y4eHust.



35. TpamumentHas ontummzanus crparermd  (policy gradient). CBsi3b ¢ MakcUMH3amueH
log-nnpaBnonoxobus.

36. IlocranoBka 3ajauM mNpu HaIMYUM WHPOpPMALMKM O cpene B ciaydae BbeIOOpa JeHCTBHAL
KoHTekcTHBII MHOTOPYKHIA OaH/THUT.

37. Jluneiinas perpeccUOHHas MOJIENb C BEpXHE JoBepuTenbHoit orerkoit LinUCB.

38. OueHnBaHue HOBOM CTPATETUH TIO OOJIBIIIMM UCTOPUIECCKUM JIAHHBIM.

39. IlocranoBKa 3a7a4l MAITMHHOTO 00y4eHusi. OCHOBHBIE cTpareruu: oT00p 0OBEKTOB U3 BHIOOPKU U
U3 TIOTOKA, CHHTE3 OOBEKTOB.

40. ComrmupoBaHue 0 HeyBepeHHOCTH. [loueMy akTHBHOE 00ydeHre OBICTpee MacCUBHOTO.
41. CoMImupoBaHue 10 HecomTacuio B komurere. CoKpalieHne MpoCTPAHCTBA PEIICHHH.

42. CoMITTUpOBaHUE TI0 OXKUIACMOMY H3MEHEHHIO MOJICIIH.

43. CoMITTUpOBaHUE TI0 OXKUIAEMOMY COKPAITICHHIO OIITHOKHY.

44. CuHTe3 00BEKTOB 10 KPUTEPHIO COKPAIIICHUS TUCIICPCHH.

45. B3BemmuBaHue 10 IJIOTHOCTH.

46. OrieHUBaHUE KaueCTBa aKTUBHOTO OOYYCHHUS.

47. BBeaeHue M3y4aroUX [CHCTBUH B CTPATETMIO AaKTUBHOIO OOy4YeHWH. AJNTOPUTMBI g-active u
EG-active.

48. IlpumeHeHne oOy4eHHsI C TMOIKPEIUIEHUEM Ul aKTUBHOTO OOy4yeHHs. AKTHBHOE TOMIICOHOBCKOE
COMIUIMPOBAHHUE.

Kputepun onennBanus

Onenka ommyHO 10 OamioB - BBICTaBISCTCS  CTYACHTY, IIOKa3aBLUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHUAMN.

Ouenka ommMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H T10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OJOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTEIbHO 4 Oania - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylIeHUs JIOTUYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynoOBIETBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYIACHTY, MOKa3aBIIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaroulemMy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.



OueHka HEYNOBIETBOPUTENbHO | 0ayl - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

HpI/IMep OK3aMCHAITMOHHOI'O ounera:

1. AnanTHBHAsI aBTOPErpeCCHOHHAS MOJIEIb.

2. Boinmykiible pyHKIUM TOTEPh. METOIBI MOCTPOSHHS CMECEH: MTOCICAOBATEIbHBIN 1 HePapXUUCCKUH.
[IpuBecTu npumepsl.

3. MynbsTUMOaanbHas TeMaruieckasi MoJelb, €€ 0COOCHHOCTH. .

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydalolIecss MOrYT IOJIb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPON, BBIYUCIUTEIBHOW TEXHUKOM,
KOHCIIeKTamMH JieKuuil. JJuddepeHnpoBanHblii 3a4e€T TPOBOAUTHCS MIyTEM OPTaHU3aUH CIICHUAIBHOTO
OIIpoca, IPOBOIUMOTO B YCTHOM (hopme.



