degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [puxiagapie MOIEIH MAIIMHHOTO O0y4YEHUS
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Maremaruka

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBOH ryMaHUTAPUCTHKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: K.B. BopoH1ios, 1i-p ¢u3.-mMat. Hayk, mpodeccop, mpodeccop

[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 TPOrHO3UPOBAHUS BPEMEHHBIX PSAOB, TOMCK ACCOLMATHBHBIX IPABWII, HEHPOHHBIE
ceTu NIyOoKoro o0y4eHusl, 3BPUCTUUECKUE, CTOXaCTUUECKUE, HETMHEHHbIE KOMIIO3UIIHH.

Taxke Kparko OOCYXKIAIOTCSI HEKOTOPBIE BOIPOCHI METOJIOJIOTHH MAITMHHOTO OOYyYeHUs:: OCOOCHHOCTH
peanbHBIX TaHHBIX, MexoTpacieBoil crangapt CRISP-DM, opranu3aiiusi BEIYUCIUTEILHBIX YKCIEPUMEHTOB.
Brigensiorcsi MHOTOYMCIEHHBIE CXOJACTBA W B3aWMOCBA3M MEXAY pa3IUYHBIMH METOJaMU MAaITUHHOTO
o0yueHus1, 00CYXKTAOTCS HIIEH PAa3HOOOPa3HBIX THOPUTHBIX TIOAXOOB.

1. leau u 3apa4u
eap AUCUMNIMHBI
- c(OpMHPOBATH TEOPETUUYECKUE U MPAKTHUUYECKUE 3HAHUS B 00JACTH O0yYEHUS] MAIllMH, COBPEMEHHBIX

METOJIOB BOCCTAHOBJIEHHS 3aBUCUMOCTEH IO AMIUPHYECKUM IaHHBIM, BKJIIOYAs JUCKPUMHUHAHTHBIN,
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 Ormpenensier ©u  ONEHUBAaET  MNPAKTUYECKHE
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

YK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.1 Ananusupyert 3aaady, BBIJIENsS 3TAIbl €€ pPelleHus,
JeMCTBUS 10 PELICHUIO 3a1a91

OIIK-1.3 CnocobeH ompenensts TpaHULbl TPUMEHUMOCTH

OIIK-1 CnocobeH npuMeHSITh IOy HEHHbIX PE3yJIBTATOR

(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCTIONB30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.2 CnocobeH cTpouUTh MaTeMaTHYECKHE MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.1 CnocobeH aHalM3UpOBaTh MOCTABICHHYIO 3a1a4y,
HaMeyJaTh MyTH €€ peIeHUs

OIIK-2.3 3naer ocHOBHbIE TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-2 Cnocob6en ucnonb3oBarb coppemennble |OIIK-2.2  3Haer ®  yMeeT NPUMEHATb YUCICHHBIC
MH()OPMALMOHHBIE TEXHOJIOTUHU U MaTeMaTHYeCKHe METOAbl U TPHKIAJAHOE IPOrpPaMMHOE
POrpaMMHBIC CPE/ICTBA NIPU PEIICHHUH 3a/1ad  |o0ecrieueHre Uil pelIeHWs  Hay4YHbIX  33j7ad = B
npoeCCUOHANBHOM JIeITeLHOCTH, cOOMIoNas  |npodeccuoHaIbHON 0bnacTu

TpeboBanms MH(MOPMALMOHHOMH Ge3onacHoCT!  |OITK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbLHON AEITETBHOCTH

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro

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 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS

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




(my6nuKanym, MPOeKTHI)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyONMKAUi U HAy9HO-TEXHUYECKOH TOKYMEHTALUH, B TOM
YHUCIe C MCHONb30BAaHWEM NPUKIAJHOTO 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

IIK-1.1 CriocobeH HaxomuTh, aHATM3UPOBATH W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccroHambHON
EITEILHOCTH

IIK-1.2 CnocobeH BbIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 3Haer npuHIUIB MOCTPOEHUS HAYYHQIROOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaIH

[IK-2.2 CnocoGeH IulaHUPOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CaMOCTOSITEJIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
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;

- HaBBIKAMH TEOPETUYECKOT0 aHAJIN3a PealbHBIX 3a/1a4, PEIIaeMbIX C TOMOUIBIO 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.

*  DKCIIOHEHIMAJIBHOE CKoMb3smee cpennee. Momens Xombra. Mopens Teitna-Betimka. Monenb
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/IMepI)I MPUKIAAHBIX 3aJaq: aHaJIM3 PbIHOYHBIX KOP3WH, BBIACJICHHUC TEPMHUHOB M TCMATHUKU
TCKCTOB.

* Amroputm APriori. /[Ba »5Tama: MOMCK 4YacThIX HAaO0OpPOB M PEKypPCHBHOE IOPOXKICHHE
ACCOIMATUBHBIX MpaBW. HenocTaTku v MyTH yCOBEPIIEHCTBOBaHMUS anroputma APriori.

» Amroputm FP-growth. [onsituss FP-nepeBa u ycnoBHoro FP-nepesa. JIpa arama mowcka 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

» Caéprounnie Heliponnble cetn (CNN). Cpéprounslii HelipoH. Pooling Heiipon. Bribopka
pa3meueHHbIX n300pakeHuit ImageNet.

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

* Pexyppenrnbie Heiiponnsie cetn (RNN). OOGyuenue pekyppeHTHBIX cereli: 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

. [Ipocroe rTonmocomanue (komureT OonbmuHCTBA). AnroputM ComBoost. Unentndukanus
HETUTTUYHBIX 0OBEKTOB (BBIOPOCOB).

 TIpeobpazoBaHue MPOCTOrO rOJO0COBAHKS BO B3BEIICHHOE.

* O0o006meHne Ha OOJIBIIOE YHCIO KIACCOB.

» CiryuaiiHblii Jiec.

* AHanmu3 CMEILICHUS U BapUAI|K JUTS IPOCTOTO rOJI0COBAHUS.

» CMech anropuTMOB (KBa3HJIMHEHHAs KOMITO3UIMS), 001aCTh KOMIIETEHTHOCTH, IPUMEPBI (PyHKIUI
KOMIIETEHTHOCTH.

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

5. PanxupoBanue

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

* JIpusHaku B 3ajaue PAaH)KUPOBAHUS IOWCKOBOW BBIJAYM: TEKCTOBBIC, CCHUIOYHBIC, KIMKOBBIE.
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.

» Koppensmuonnsle Meronsl user-based, item-based. 3amaua BOCCTaHOBICHHS MPOITYIIEHHBIX
3Ha4YeHUil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

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

» JlareHTHBIE METOIBI HAa OCHOBE MAaTPUUHBIX pa3JIOXKEHUH. MeTox IIaBHBIX KOMIIOHEHT IS
paspexxennbix ganHbIX (LFM, Latent Factor Model). MeTon cTtoxacTuyeckoro rpajueHra.

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

* PexomeHganmy ¢ y4€ToM JONOJIHUTEIBHBIX NPU3HAKOBBIX TaHHBIX. JIMHEHHas M KBaapaTHYHAsS
perpeccroHHble MoaeiH, libFM.

» U3mepenue kauectBa pekomeHaanuii. Mepsl pasHooOpasus (diversity), HOBHU3HBI (novelty),
MOKpBITHA (coverage), noraanuBoctu (serendipity).

7. TemaTuueckoe MOJEIUPOBAHUE

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

* BeposTHOCTHBIN JIATEHTHEIN ceMaHTHYeckuil aHanmm3 PLSA. MeTtox MakcumyMa IpaBaomnoo0us.
EM-anroputm. DnemenTtapHas uarepnperanus EM-anropurma.

» JlarentHoe pasmemenue Jupuxie LDA. Meron MmakcumMyMma amocCTEpHOPHOW BEPOSTHOCTH.
Cryia>xeHHas 4acTOTHAs OLCHKA YCIIOBHON BEPOATHOCTH.

» HebaiiecoBckass maTepnperanuss LDA u e€ npeumymectBa. Perymsipuzatopbl paspexuBaHus,
CIIAKUBAHUS, YACTHYHOTO 00Y4EHHS.

* AITUTUBHAS pEryispu3anus TeMaTHueckux moneseil. PerymspuzoBanneiii 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.

* JlocraHoBKa 3ajadyu B cllyyae, KOIZJa areHT BiMseT Ha cpely. LIeHHOCTh COCTOSIHUS Cpelbl.
LleHHOCTB nEHCTBHS.

* KanHbie cTpaTerun MakCUMHU3aIK IEHHOCTH. YPaBHEHUS ONTUMaIbHOCTH bennmana.

* Meton Bpemennbix paznocteit TD. Meton Q-o0yueHus.

* IpamguenTtHas ontummzaumsa crparerun (policy gradient). Cpsi3p ¢  MakcUMH3aUMeH
log-nipaBmonomoous.

* [ToctanoBKa 3a/1auu IpY HATMYMK HH(OpMALIUK O cpefie B ciiydae BbIOOpa aeicTBrs. KOHTeKCTHBII
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.

* BBeseHue u3yyamommx ACHCTBUI B CTPaTerHi0 aKTHBHOTO OOyuYeHHMH. AJITOPUTMBI g-active U
EG-active.

* [IpuMeHeHHe OOyUYCHUS C MOMKPEIUICHUEM JIJIsi aKTUBHOTO OOydYeHHS. AKTHBHOE 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 0CBOCHHE Kypca TpeOyeT HapsKEHHONW caMOCTOSTEILHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEoOXomuMoe Bpemsl Juis paboThl CTyJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

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

— TOATOTOBKY K MPAKTHYECKUM 3aHATHSIM, BBITIOJHCHUE JAOMAITHUX TCOPETUYCCKUX U MPAKTUYCCKUX
3aIaHUM;

— TMOJITOTOBKY K UG GEPEHIIUNPOBAHHOMY 3a4ETYy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Maremarunka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH
Kypc: 3

KBaJIH(UKALUS: OakanaBp
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

YK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

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

YK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HETOCTATKH

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINIO, HEOOXOMUMYIO JJIsl PEICHUs TTOCTaBICHHON
3a1auu

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK M UCIIOIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PE3YJIbTaTOB

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJEIH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.1 Crnocoben aHanu3MpOBaTh MOCTABICHHYIO 33134y,
HaMeyJaTh MyTH €€ peIeHUs

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

OIIK-2.3 3naer ocHOBHbIC TpeboBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKUe METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B
npodeccuoHaIbHON 00nacTu

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

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

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeCTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHUKAIINi

OIIK-3.2 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUcle C MCIOIB30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO
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

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
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 nmpUHOUNBI MTOCTPOCHHA HAYYHQPROOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHoco0bl apryMeHTallH

[IK-2.2 Cnoco0eH IUIaHUPOBAaTh W TPOBOAWUTH HAYYHBIE
HCCIICAOBAHUS CaMOCTOSTEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA




nu_y T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
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 TEOPETUYECKOT0 aHAJIN3a PealIbHBIX 3a/1a4, PELIaeMBbIX C TOMOUIBIO 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/IMCpBI IMPUKJIAAHBIX 3a4a4: aHaJiu3 PbIHOYHBIX KOP3WUH, BBIACJICHUC TCPMHUHOB U TCMATUKHU
TCKCTOB.

6.  AmropurMm APriori. JIBa dTama: MOWCK 4YacThIX Ha0OPOB U PEKYPCHBHOE TOPOXKICHHE
accOLMATUBHBIX paBWII. HelocTaTky v mMyTH yCOBEPIICHCTBOBAaHHS anropuTMa APriori.

7. OOmee mpeacTaBlICHUE O AMHAMHYECKHX M HEPAPXMUYECKMX 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. Beimykible ¢QYHKOMKW TOTEepb. MeETONbI  MOCTPOSHHSI CMECEi: MOCie/oBaTeNbHbBIA 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 MHOTOpyKOoM Oanmute. JKagaple u srcunoH-x)amaele crpareruu. Merom UCB (upper
confidence bound). Crparerus Softmax.

24. Cpena 11t 9KCTIEPUMEHTOB.




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

1. DkcroHeHNHMAEHOE CKoib3smee cpenHee. Mopgens Xonwsra. Momens Teiina-Beitmka. Mopens
XonpTa-YUHTEpCA.

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

4. Anroputm FP-growth. TTonstust FP-nepeBa u ycnoBHoro FP-nmepeBa. /IBa sTama momcka 4acThix
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKIECHUE YACTHIX HAOOPOB.

5. Ceéprounsie Heiiponnsie cetd (CNN). Cpéprounsiii HelipoH. Pooling nelipoH. Bribopka
pa3meueHHbBIX n300pakeHuii ImageNet.

6. Pexyppenrnbsie Heliponnble cetu (RNN). OOyuenue pekyppeHTHBIX cereii: 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 3ajgade paHKMPOBAHHS ITOMCKOBOW BBIAUM: TEKCTOBBIC, CCHUIOYHBIC, KIMKOBHIC.
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. Koppemsuuonusie Metonsl user-based, item-based. 3amaua BOCCTaHOBIIGHHS TPOIMYIICHHBIX
3Ha4YeHUil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

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

20. JlaTeHTHBIE METOIbl HAa OCHOBE MAaTPUYHBIX pa3IoKeHUH. MeToj INIaBHBIX KOMIIOHEHT MJis
paspexxennbix ganHbIx (LFM, Latent Factor Model). MeTon cTtoxacTuyeckoro rpajieHra.

21. HeOTpI/IL[aTeJ'ILHLIe MAaTpUYHBIC PA3JI0KCHUA. MeTO,I[ YCPCAYOIUXCSA HAUMMCHBIINX KBAaApPAaTOB
ALS.

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

23. PexomeHnanuu ¢ y4éTOM OTOJHUTENbHBIX NMPU3HAKOBBIX NaHHBIX. JIMHEWHas W KBaapaTH4yHas
perpeccuoHHbIe MojenH, libFM.

24. U3mepenue KadyecTBa pekoMeHpanuil. Mepsl paszHooOpasusi (diversity), HOBH3HBI (novelty),
MOKpBITHSA (coverage), moraanuBocTH (serendipity).

25. 3ajiaua TeMaTH4eCKOTr0 MOIETTUPOBAHUS KOJUIEKIIMH TEKCTOBBIX JTOKYMEHTOB.

26. BeposSTHOCTHBIN JIaTeHTHBIA ceMaHTH4eckuii aHanu3 PLSA. Meronq MakcuMyMa mpaBaonofo0wusl.
EM-anroputm. OnemenTapHas uarepnperauns EM-anropurma.

27. JlarentHoe pasMeuienue HHupuxiae LDA. Meron MakcuMyMa anoCTEPUOPHOM BEPOSTHOCTH.
CrnaxeHHast YaCTOTHAs OLIEHKA YCIIOBHOM BEPOSITHOCTH.

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

29. AnmuTuBHAs ~ peryiaspu3alnus TeMaTHYecKuX Mojened. PerymspusoBanseii EM-anroputw,
TeopeMa O cTallMoHapHO# Touke (mpuMmeHenne ycnoBuit Kapyma—Kyna—Taxkepa).

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

31. AmanTuBHBIE CTpAaTeTMH HA OCHOBE CKOJNB3SIIMX CPEIHUX. METON CpaBHEHUS C MOAKpEIJICHHUEM.
Meron npecneaoBaHusl.

32. IlocTaHOBKa 3amayul B Cily4yae, KOrJa areHT BIMSIET Ha cpelny. LIeHHOCTh COCTOSIHUSI CpEIbI.
IlenHoCTh ACHCTBUS.

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



35. TpamumentHas ontummzanus crparerud  (policy gradient). CBsizb ¢ MakcUMH3aIMeH
log-nnpaBnonoxobus.

36. IlocraHoBka 3amauu TpU HAIMYMM HUHPOPMALUMU O Cpede B cllydyae BbIOOpa HEHCTBHSL.
KoHTekcTHBII MHOTOPYKHIA OaH/THUT.

37. Jluneiinas perpeccUOHHas MOJIENb C BEpXHE JoBepuTenbHoit orerkoit LinUCB.

38. OueHnBaHue HOBOM CTPATETUH TIO OOJIBIIIMM UCTOPUIECCKUM JIAHHBIM.

39. IlocraHoBKa 3aa4u MalIMHHOTO 00y4deHus. OCHOBHBIE CTpaTeruu: 0TOOP OOBEKTOB M3 BEIOOPKH H
U3 MIOTOKA, CHHTE3 00BEKTOB.

40. CommmupoBaHue 10 HeyBepeHHOocTH. [louemy akTuBHOE 00ydeHHe ObICTpee MacCUBHOTO.

41. CommmupoBaHue 10 Hecoracuio B komutere. CoKpalleHue MpoCTPaHCTBA PELICHUH.

42. CoMIIMpoBaHue IO OXKHUIAEMOMY U3MEHEHHIO MOJIEIIH.

43. CoMIIMpoBaHKE IO OKHUIAEMOMY COKPALICHUIO OIIUOKH.

44. Cunre3 00BbEKTOB IO KPUTEPHIO COKPALLICHHSI JUCTIEPCHH.

45. B3BemmBaHMe MO MIIOTHOCTH.

46. OueHuBaHUE KaueCTBa aKTUBHOTO 00YYCHUSI.

47. BBeneHre W3yYarOIIUX ACHCTBUM B CTPATErHI0 aKTUBHOTO OOy4YeHHH. AJTOPUTMEI €-active U
EG-active.

48. IlpumeHeHne o0ydeHHs C MOAKPEIUIEHHEM Ul aKTHBHOTO OOydeHHUs. AKTUBHOE TOMIICOHOBCKOE
COMILIMPOBAHUE.

Kpurepun oneHuBaHus
Onenka ommyHo 10 OayioB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOorpamMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELLICHUAMN.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.
Ouenka xopoio 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJYYCHHBIE 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PELIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajibHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABISETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHUH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUTSI abHEHUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.
OueHka HEyIOBIETBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBIIl He 3HAaeT OoJblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

HpI/IMep OK3aMCHAITMOHHOI'O ounera:

1. AnanTHBHAsI aBTOPErpeCCHOHHAS MOJIEIb.

2. Boimykisie QpyHKIMH OTEpb. METOIBI MOCTPOCHHUS CMECEi: TIOCIEI0BATEIbHBIH U HEPAPXUIECCKHIH.
[IpuBecTu npumepsl.

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

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT —II0JIb30BaTbCs
NpOrpaMMOM JUCLUHUIUIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypoOM, BBIYMCIUTEIBHON TEXHUKOMU,
KOHcIeKTamMu JieKuui. AuddepeHumnpoBanHbIN 3a4€T MPOBOAUTHCS IyTEM OpraHU3alyy CIEUHUAIbHOTO
OIIpoca, IPOBOIUMOTO B YCTHOM (hopme.



