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AHHOTANMA

Kypc nocssien pekomeHnaTeapHbIM cucTeMaM. Mbl pacCMOTPUM OCHOBHBIE TEOPETHUUECKUE U NPUKIAJHbIE
aCIeKThl 3a7a4d pEeKOMeHIAlui. B KoHIle HEMHOro 3aTpoHEM NpPHUMEHEHHE MHOTOPYKHX OaHIUTOB ISt
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:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-4.1 Bnageer weTromaMM Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PEICHUH

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HaTh:
- (pyHIaMeHTanbHBIE TOHATHS U3 001aCTH PEKOMEHIATEIIBHBIX CUCTEM;
- OCHOBHbIE METO/IbI PEIIECHUS 3a/1aull PEKOMEHAalui;
- OCHOBHbIE 00J1aCTH MPUMEHEHUS 3TUX METO/IOB.
YMETB:
- OLCHUBAaThb MPHUMEHHUMOCTb PEKOMEHAATEIBHBIX CHCTEM, NMPUMEHSATH H3yYEHHBIE aJITOPUTMBI Ha
[IPAKTUKE, AaHAJIU3UPOBATh IIOJy4E€HHbIE PEKOMEH ALY,
BJIaJIETh:

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

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
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 ¢axTopuszanus 4 4 4




4 Mopneny, OCHOBaHHbIE HAa KOHTEHTE U 4 4 4
ruOpHUIHBIC MOAETH

5 JIByXypOBHEBBIE MOJIENH 4 4 4

6 HelipoceTeBble Moeny peKkOMEHIAINI 4 4 4

7 MHoropykue ) OanguTel B 3ajaue 4 4 4
pEKOMEH Il

8 Oddnaiin-onieHMBaHNE PEKOMEH AU 4 4 4

Nroro yacos 30 30 30

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. 3amava pekoMeHAAIHA

Hcropus pazBUTHS PEKOMEH AU,
ITocTanoBka 3agaun.

OnenuBaHue MOzENEH.

OcHOBHBIE KPUTEPUU Ka4ECTBA.

2. Monenn, 0CHOBaHHBIE HAa METOJIE OMIKAMIINX COCEnEH

Oo6mas popma neighbourhood-based monerneit pekomeHaauii.

Jluneiinbie Mojienu pekomeHaanuii, Sparse Linear recommenders (SLIM).

EASE, ontuMu3annoHHas TOCTaHOBKA U aHAJTUTUYECKOE PElIeHHE.
3. Marpuunas Qakropuzaius

Singular Value Decomposition (SVD) B 3a/1aue pekoMeHIaIHiA.
Monudukanuu SVD (SVD++, timeSVD u T.1.)

ALS, implicit ALS.

4. Mopnenu, OCHOBaHHbBIE Ha KOHTEHTE U THOPUIHBIC MOJIEITH

dakTopH3aLMOHHBIC MAILIMHBIL.
Monens LightFM. BPR loss, WARP loss.

5. JAByXypOBHEBBIE MOJEIN
[ToaroroBka moneneil NEPBOro ypoBHS.
I'enepanus npusHakos.
[TepepanxupoBanue.

6. HeiipocereBbie Moaenu peKoMeHIalHii

Neural Matrix Factorization (NeuroMF).
MultVAE.

7. MHOTOpYKHE OaHIUTHI B 331a4€ PEKOMEH AN

ITocTanoBka 3agaun.




Upper Confidence Bound (UCB).
ToMCOHOBCKOE CEMILTUPOBaHHE.

8. Oddnaitn-orieHnBaHE PEKOMEHIANN

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

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeO0XOIMMON AJIl OCYylIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHe (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

BBenenre B TeopHIo yIpaBieHUs CHCTEMaMH ¢ pacrpesieieHHpIME nmapamerpamu [Teker] / A. .
Eropos, JI. H. 3namenckas - CI16M3a-Bo "Jlans",2017

JomnonHutensHas auTeparypa

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHSTHSX KCIIONB3yeTCs KOMIBIOTEP U MYJIBTUMEIUIHOE 000py0BaHUE (IPOSKTOP, 3ByKOBast
cucTema),

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

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

YcnemHoe 0CBOCHNE JUCIUILINHEI TPEOYyeT:

- TIOCEIIEHUS CTYJIEHTOM BCEX BUJIOB ayTUTOPHBIX 3aHSATHUH;

- KAYECTBEHHOW CaMOCTOSTEIILHOM ITOATOTOBKY K IIPAKTHUECKUM 3aHSATUSAM, aKTUBHOW paOOTHI HA HUX;
- aKTUBHOW CaMOCTOSATEIHLHOU U ayIUTOPHOU PabOTHI CTYIIEHTA;

- CBOGBPEMEHHOM CJ1au MPETIOIaBaTEIN0 3aJaHHi 110 ayANTOPHBIM BUIaM padoT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
LEHTp NMPaKTUK U cTaxupoBok OIIMIN

Kypc: 4

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

PaszpatGoTunk: AJO. llupses, aciupanT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTyaJIbHOTO aHaln3a WHGOpPMAaLKU NpPHU PElCHUH

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3aj1a4 MpodeCcCHOHANBHOM JeATeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33]1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECCKOMN)
nHpopMaIuu

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydeHust AUCIUTUIMHBI « PeKOMeHAaTeIbHbIE CUCTEMbI» 00YyYatoNUiCs JOKEH:

3HATb:

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

YMeTh:

- OLCHUBATh MPHUMEHMUMOCTb PEKOMEHAATEIBHBIX CHCTEM, NMPUMEHSATH H3yYEHHBIE aJIrOPUTMBI Ha
[IPAKTUKE, AaHAJIU3UPOBATh IIOJy4E€HHbIE PEKOMEH ALY,
BJIaJeTh:

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

C 1enbplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOTo Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Merox Gnmkalux coceed B 3a7a4e KoabopaTUBHON (QUIILTPAIIH.

2. OCHOBHBIE 33/1a4H U MTOCTAHOBKH 33]1a4 PEKOMEHIalIHH.

3. ®opma neighbourhood-based mMonenel pekoMeHanui.

4. Ionsarue Sparse Linear recommenders (SLIM). JIuneliHble MOieIH peKOMEH AU,
5. Yto Takoe MaTpuyHas hakropu3arys?

6. Mopens LightFM. BPR loss, WARP loss.

7. OCHOBHBIE MTOHATHS IByXypPOBHEBBIX MOJIEIICH.

8. Uto Takoe HelpoceTeBble MOJIETN PEKOMEH A ?

Ne)

. MHoropykue 6aHIuTHI B 3a/1a4e pekomerpanuii. UCB.
10. Bunbt opdnaitH-onieHUBaHUS PEKOMEHIAITHA.
11. TOMCOHOBCKO€ CIMILITHPOBAHHE.

Kpurepun onennBanus

Onenka "Ommmyno" (10) - mMOTHOCTBEIO W BOBpEeMs pELICHBl Bce 3afadd  0e3  OmMOOK.
ITponeMoHCTpHUPOBaH IPAaMOTHBIN MOAXO K PELICHUIO 337134, PeaTn30BaHbl ONTUMAIIbHbIE aJITOPUTMBI,
KoJl 0()OpMIIEH B €JMHOM YI00OYUTAaEMOM CTHJIE.

Onenka "Otamuno" (9) - mNONHOCTBIO M BOBpPEMsl pELICHbl Bce 3adaud  0e3  OIIMOOK.
ITponeMoHCTpHUPOBAH I'PAMOTHBIN MOAXOA K PEIICHHIO 33/1a4, pealn30BaHbl ONTUMAIILHBIC aJITOPUTMBI.
Onenka "Otnuuno" (8) - TONHOCTBIO M BOBpPEMS pEIICHBI BCce 3a7ayd  0e3  OIIHOOK.
[IponeMoHCTpHpPOBaH TPAMOTHBIH MOIXO/ K PELICHUIO 3a/1ad.




Onenka "Xopomio" (7) - MOTHOCTBIO PelIeHb! Bce 3a1auu. JlomyieHbl HecyliecTBEHHbIE ONTHOKH.

Onenka "Xopoio" (6) -NOTHOCTHIO PENIeHO OOJIBIIMHCTBO 33a7a4. B HEKOTOPBIX 3a/1a4ax JOMYIICHBI U
He HCTIpaBiieHbl OIIMOKH, JINOO HEKOTOPHIE 3a/1a4d PELICHBl YACTUYHO.

Ornenka "Xopormio" (5) - MONHOCTRIO PEIIeHO JIBE TPETH 3a/1ad. B HEKOTOPHIX 3a7a4ax JOMYIIEHBI U HE
MCIIPABJICHBI OMHOKH, THOO0 HEKOTOPBIC 33/]a41 PEIICHbI YaCTUYHO.

Onenka "VYiosiaeTBopuTenbHO" (4) - MONHOCTBIO penieHo Ooliee TONOBUHBI 3a1ad. B ocTambHBIX
3aJayax JOMYLICHBI U HE HCIIPABICHBl OMIMOKM, THO0 HEKOTOPBIE 3aa4H PELICHBI YACTHYHO.

Onenka "YnosneTBopuTeNnbHO" (3) - MOTHOCTHIO PEIICHO OOJIee ITOJIOBUHBI 3a/1a4.
Onenka "HeynoeneTBoputenpHO" (2) - pemieHo MEeHee TTOJIOBIUHBI 3a]1ad.
Onenka "HeynoenerBopurensHo" (1) - He pelieHO HU OHOU 3a]1auHu.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

HuddepeHMpoBaHHBIA 3a4eT MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEBAaeMOCTH W CHa4H
3aaHuil M APYTMX BUAOB PabOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI U (WIH) IIyTeM
OpraHu3aluy CIIENUAILHOTO OIIPOCca, MPOBOAUMOTO B YCTHOU M (MJIM) MUCbMEHHOH (opMme.

[Ipu npoBeaenuu ycToro audepeHupoBaHHOrO 3a4eTa oodydatoniemycs npenoctasisercs 30 MUHYT
Ha 1oAroToBKy. Onpoc o0yyaronerocsi He J0JKEH MPEBbINIATh OHOTO ACTPOHOMUYECKOT0 Yaca.

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3adyera OOydaroluecss MOTYT —II0JIb30BaTbCs
NpOrpaMMON AUCLUIUIMHBI, & TAKXKE CIPABOYHOM JIMTEPATYpOil, KOHCIIEKTAMH JIEKLUH WIH APYTrUMU
MaTepHagaMu.



