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AHHOTANMA

Kypc nocssiuen pekoMmeHaaTenbHbIM cucTreMaM. Mbl pacCMOTPUM OCHOBHBIE TEOPETHUECKHUE U NPUKIIaIHbIE
aCIeKThl 3a7a4d peKOMEeHIAnui. B KoHIle HEMHOTo 3aTpOHEM NPUMEHEHHE MHOTOPYKHX OaHIUTOB IS
peKoMeHIalMi 1 criennpruuecKue BOIPOCHl OLIEHUBAHHS PEKOMEHIATEIIbHBIX CHCTEM.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
HCJII) AUCHUIUIAHBI TIO3HAKOMUTL CTYACHTOB C 00J1aCTHIO PECKOMCHAATCIIbHBIX CUCTEM.

3anayu QUCHUNIHHBI
- IPUOOpETEHNE TEOPETUIECKIX 3HAHWI B 00JIACTH paclio3HaBaHUs N300paKeHUI;
- OCBOCHHE MaTeMaTHYECKUX METOJIOB PEIICHU 3a/1au aHaIN3a U KiIacCH(DUKaluu N300paKeHHH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSTh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIEIH,
(dyHIaMeHTalbHbIC 3HAHUS, IOJTyYCHHBIC B MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

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

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HaTh:
- (pyHIaMeHTaNbHBIE OHATHS U3 001aCTH PEKOMEHIATEIILHBIX CUCTEM;
- OCHOBHbIE METO/IbI PEIICHUS 3a/1aul PEKOMEHAalui;
- OCHOBHBIE 00J1aCTH MPUMEHEHUS 3TUX METO/IOB.
YMETB:
- OLECHHUBAThb NPUMEHUMOCTh PEKOMEHAATEIbHBIX CHCTEM, NPHUMEHATH W3YYEHHBIE AJNTOPUTMBI Ha
[IPAKTUKE, AaHAJIU3UPOBATh IIOJyYE€HHbIE PEKOMEH ALY,
BJIaJIETh:

- HaBbIKaMH IMOATOTOBKHU JaHHBIX, IOCTPOCHHA U OU€CHUBAHUS PEKOMCHAATCIIbHBIX MOJICNICH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 3amavya peKoMeHaaruit 3 3 3
) Mopneny, OCHOBaHHblE Ha  METOAE 3 3 3
Ommkalux cocenei
3 MarpuuHnas ¢axTopusanus 4 4 4
4 Mopnenu, OCHOBaHHBIE Ha KOHTEHTE H 4 4 4
TUOpHTHBIC MOJIEITH




5 JIByXypOBHEBBIE MOJIEIH 4 4 4
6 HetipoceTeBbie Momenu pekoMeHaaImit 4 4 4
7 MHoropykue ~ OaHIUTBI B 3ajaue 4 4 4
pEeKOMEeHJaui
OddnaiiH-onieHNBaHNE PEKOMEH AN 4 4 4
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 8 (Becennuit)

1. 3amava pexoMeHaami

Ucropus pa3BuTHs peKOMEHIALNN.
ITocTanoBKa 3a7a4n.

OneHuBaHue MOAEIEH.

OcCHOBHBIE KPUTEPUH KaueCTBa.

2. Mogenu, OCHOBaHHBIE Ha METOJE OMMKalIInX cocenei

Oo6mas popma neighbourhood-based mozeneli pexomeHxamuii.
Jlunelinpie Monmenu pekoMeHammii, Sparse Linear recommenders (SLIM).
EASE, ontuMu3anuoHHast TOCTAaHOBKA U aHATUTHYECKOE PEIICHHE.

3. Marpuunas (axropuzanus

Singular Value Decomposition (SVD) B 3aaue pekoMeHIaHi.
Momudukanuu SVD (SVD++, timeSVD u T.1.)

ALS, implicit ALS.

4. MOI[CJ'II/I, OCHOBAaHHBIC HAa KOHTCHTC U FI/I6pI/I)_IHLIC MOACIN

dakTopHU3aMOHHBIC MAIITMHEL.
Mopnens LightFM. BPR loss, WARP loss.

5. AByXypOBHEBBIE MOJEIHN
[TonroToBka Mozeneli IepBOro ypoBHs.
I'enepanus mpu3HAKOB.
[TepepamxkupoBanue.

6. HelipoceTeBble MOJENN pEKOMEHAALINN

Neural Matrix Factorization (NeuroMF).
MultVAE.

7. Muoropykue OaHIUTHI B 3a/1a49€ PEKOMEHIAIHIA
[TocranoBka 3agaymu.

Upper Confidence Bound (UCB).
TOMCOHOBCKOE CEeMIUTMPOBAHUE.




8. Oddnaitn-orieHnBaHE PEKOMEHIANN

Counterfactual learning.
Inverse Propensity Score (IPS).
Bias-variance control.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYIIeCTBJIECHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. BBesicHHe B TEOpHIO yIIPaBICHUS CUCTEMAaMU C paclpe/ieleHHbIMU apameTpamu [Teker] / A. U.
Eropos, JI. H. 3namenckas - CII6M3a-Bo "Jlans",2017

JomnonHurenbpHas auTeparypa

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

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

He tpebyercs.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUNIMHBI (MOIYJIs1)

CryneHT, M3y4yarOlMid AWCUUIUIMHY, NOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI, aJITOPUTMBI.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— npopaboTKy y4yeOHOro marepuaina (o yuyeOHON M HaydHOH JHUTEpaTrype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUYEHHBIX JUI CaMOCTOSTEIbHOIO M3Y4EHHUs, JO0KA3aTeIbCTBO OTAEIbHBIX
YTBEpKJICHUH, CBOWCTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTAlUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa UHTEIJICKTYaJIbHBIX CHUCTEM

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: A.B. I'pumanos, actimpant



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 Crocoben aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLECHUs

2. [Toxa3zare iy oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydeHust AUCIUTUIMHBI « PeKOMeHAaTeIbHbIE CUCTEMbI» 00YYatoNUiCs JOIKEH:

3HATb:

- pyHIaMEHTAIIBHBIE TIOHATHS U3 00JaCTH PEKOMEHIATeIbHBIX CUCTEM;
- OCHOBHBIE METO/IbI PEIICHUS 3a/1a41 PEKOMEHIAIINIA;
- OCHOBHBIEC 00JIaCTH MPUMEHEHUS 3TUX METOJIOB.

YMeTh:

- OLECHHUBAThb NPUMEHUMOCTh PEKOMEHIATEIbHBIX CHCTEM, NPHUMEHATH H3YYEHHBIE AJITOPUTMBI Ha
[IPAKTUKE, AaHAJIU3UPOBATh IIOJy4E€HHbIE PEKOMEH ALY,
BJIaJeTh:

- HaBBIKAMM HIOATOTOBKH JIAHHBIX, TIOCTPOCHUS U OLICHUBAHHS PEKOMEHIaTeIIbHBIX MOJIENIEH.
3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAUTCS YCTHBIH ONpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

. Merop Gnmkalmux cocene B 3a7a4e Ko1abopaTUBHON (BUIIbTPAIIH.

. OCHOBHBIE 33/1a41 ¥ IOCTAHOBKH 3a/1a4 PEKOMEHIAITH.

. ®opma neighbourhood-based monenel pekoMeHaui.

. [Tonsatue Sparse Linear recommenders (SLIM). JIuneiinbie Mofien peKOMEHTalni.
. Uto Takoe marpuuHas (axkropuzanus?

. Mogens LightFM. BPR loss, WARP loss.

. OCHOBHBIE TIOHSTHS IByXypPOBHEBBIX MOZICTICH.

0 3O LD AW~

. Uto Takoe HeipoceTeBble MOAETH PEKOMEHIAIN?

9. MHoropykue 6aHIUTHI B 3a/1aue pekomennanuii. UCB.
10. Bunbt opdnaitH-onieHUBaHUS PEKOMEHIAITHA.

11. TOMCOHOBCKO€ CIMILTHPOBAHHE.

Kpurepun onennBanus

Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.




Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

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

[Tpu mpoBeneHnn nudQepeHIUPOBaHHOrO 3aueTa, oOydaromemycst npepocrasisercs 30 MUHYT Ha
noarotoBky. Onpoc 00y4arommerocsi He JOJDKEH MPEBBIIATh IBYX aCTPOHOMHYECKUX YaCOB.

Bo Bpemst mnposeneHust auddepeHIMPOBAaHHOTO 3adeTa, OOydaroluecs MOTYT TIOJb30BaThCs
IpOrpaMMON TUCHUIUIMHEI, 8 TAKXKE CIIPABOYHON JINTEPATYPOH U IPyTUMH MaTepUallaMH.



