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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma AucUUIUIMHBL (MOAYJIs) «PekoMeHaaTeIbHbIE CUCTEMBD) COCTaBJICHA B
COOTBETCTBUHM C (pellepalbHBIM T'OCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO
oOpa3zoBanus — maructpatypa o HampasieHuio 02.04.01 MaremaTtuka U KOMIIbIOTEpPHbIE HAYKH,
npodwmis [Ipuknannoe MammuHOE 00ydeHHE, YTBEPKACHHBIN MPUKa30M MHUHUCTEPCTBA HAYKH U
BhIcIIero oOpaszoBanms Poccuiickoit @eneparnuu Ne 810 ot 23.08.2017 rona.

N3yuenue nucumminHbl (Moayis) «PekoMeHIaTelbHble CUCTEMbI» MO3BOJSET OBJIAJICTh
COBPEMEHHBIMU METO/IaMH I1€PCOHAIN3ALUN LHU(PPOBBIX CEPBHCOB, YTO SIBIISETCS KIIOUYEBBIM
(hakTOpPOM MOBBIILIEHHSI KAYECTBA MOJIb30BATEIbCKOI0 OmbITa U 3¢ exktuBHOCTH U T-npo1yKTOB B
pa3IMYHbIX OTPACIISIX.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas nuciumuuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MO OTOBKH
maructparypsl o HampaieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAayKH, Mpoduib
[puknagHoe MamMHHOE O0YYEHHNE U BXOJIHUT B 00s13aTeNIbHYIO YacTh biioka 1.

JucnuninHa (MOAyIb) U3ydaeTcs Ha 2 Kypce B 4 ceMecTpe, IOCTYITHA JUTs TPOXOKACHHS ITPU
YCIIOBUH YCTIEUTHOTO 3aBEepIICHUS TUCIUIUIMHBL (Moayisi) «[ mybokoe oOydyenue (Deep Learning)».

Heap wu3yyeHuss AUCHUILIMHBI (MOAyJisi): (OpPMUPOBAaHME CHCTEMHBIX 3HAHUH,
MPaKTUYECKNUX YMEHUW M HABBIKOB pa3padOTKH, OIEHKM ¢ BHEIPEHHS COBPEMEHHBIX
PEKOMEH/IATEIbHBIX CUCTEM Ha OCHOBE KJIACCUYECKMX M IPOABHUHYTHIX METOJIOB MAaIIMHHOIO
00y4eHus U TIIyOOKOro 00yUYeHus.

3agaum u3y4yeHus TUCHUIIMHBI (MOLYJIs):

— M3YYUTh OCHOBHBIC TMOJAXOJbl K TIOCTPOCHUIO PEKOMEHIATENbHBIX CHCTEM,
KIaccudukanuio GyHKIUNA paHKUPOBAHKS M COBPEMEHHBIC MOJICIN PEKOMEH IAITHIA;

— OCBOUTH METOJIbI (POpPMATM3ALMH 33/1a4l PEKOMEHIAINi, BbIOOpa U pacuéra METPUK
Ka4yecTBa paHXKUPOBAHUS,

— HAy4uThCsl pa3padaThiBaTh U PEAIN30BbIBATh PEKOMEH/IaTENIbHbBIE MOJENU Pa3IMYHON
cnoxkHoctd Ha Python ¢ wucnonp3oBanunem PyTorch u  chnenumanuzupoBaHHBIX
¢petimBopkoB (RecBole, RecTools, RePlay);

— chopMHUPOBaTh HABBIKK MHTEPIPETAIIMU U aHAIN3A TIPEICKA3aHuN MOJIETIEH, a TaKkKe
BBISIBIICHUS U YCTPaHEHHsI OIMOOK U aHOMAITHii;

— OCBOUTH TIPAaKTUKU BHEAPEHHUS PEKOMEHIATENbHBIX CHCTEM H TPOBEIACHUS
A/B-TecTUpOBaHHSI.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIICS 10JI2KEeH

3Hamb:

— OCHOBHBIE ITOJIXO/Ibl PEKOMEHIATENIbHBIX CUCTEM M aJITOPUTMOB K PEIICHUIO 33/1a4U
PaHKUPOBAHMS U PEKOMEHIAIN MOIh30BATEIISIM;

— OCHOBHBIE METPUKH TSI 3314 PAHKUPOBAHUS M PEKOMEHIAIINIA;

— knaccudukanuo GyHKIUA PaHKUPOBAHUS U OCHOBHBIX MPEACTABUTENECH KaXKI0TO
KJiacca,

— TMPOJBUHYTHIE MOJIENH JUIsl IOCTPOEHUS] PEKOMEHAAIINH.

ymembw:

— MPaBUJIBHO ONpENesITh M (OpMANM30BBIBATH 3a7ady JUid  I[OCTPOEHUs
PEKOMEHIaTENBHON CUCTEMBI,
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— OIpeneisTh 1 UMIUIEMEHTUPOBATh (DYHKUINU PaHKUPOBAHMSI M METPUKU KauecTBa
OLICHKH aJITOPUTMOB;

— paspabarbiBaTh MOJENIM MAIIWHHOTO OOY4YeHHs ISl PEKOMEHAATEIbHBIX CHUCTEM
pa3Hoil CII0)KHOCTHU Ha s3bIKe porpammupoBanus Python;

— OOBSICHATH U HWHTEPIPETUPOBATH MpEACKa3aHUs Ha JIOKAIBHOM M TJ100aJIbHOM
YPOBHE MO/JIeJIeH, UCIIONIB30BATh UX ISl OTJIAJKU OMIMOOK U aHOMAIIUH;

enademp:

— OCHOBHBIMH peKOMeH1aTeaIbHbIMH dpeiimBopkamu: RecBole, RecTools, RePlay;

— HaBBIKOM HamucaHus TIIyOOKMX HEWpoHHBIX cered Ha PyTorch mns
PEKOMEH/IaTEIIbHBIX CUCTEM;

— METpPUKaMU JUIs 3a/1a41 PaHKUPOBAHUS,

— HMHCTPYMEHTaMu JJis poBeAeHust A/B tectupoBanus.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmnun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nupukarop
KOMIIeTEHIIM U

IlepeyeHsb MIAHNPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
JucHunnHe (MOIYJII0)

OIIK-3.

Cnoco0eH caMOCTOSITENBHO
CO3/IaBaTh MIPUKJIATHEIE
pOTrpaMMHEIE CPEICTBA HA
OCHOBE COBPEMEHHBIX
HH(POPMAIHOHHBIX TEXHOIOTHI
U CETEBBIX PECYPCOB, B TOM
YHClle OTEYECTBEHHOTO
MIPOM3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIC TIPUHITUIIBI
MPOTPaMMHUPOBAHHS,
apPXUTEKTYPBI TPOrPAMMHOTO
obecrieueHns 1 COBPEMCHHBIE
SI3BIKK TIPOTPAaMMHPOBAHHUSL, &
TaKXke 0COOEHHOCTH
OTCYECTBCHHBIX
WHPOPMALTMOHHBIX TEXHOJIOTUH H
CETEBBIX PECYPCOB

OIIK-3.2.

YwMmeet pazpabaTeiBaTh
MIPUKJIaJHBIE IPOTPaMMHBIE
CpPE/ICTBA, HCTIOJNIB3YS
COBpPECMCHHBIC MHCTPYMCHTBI U
TCXHOJIOT'HMH, a TAKKEC
MHTETPUPOBATH HX C CETEBBIMHU
pecypcamu AJsl perieHus
KOHKPETHBIX 3a]a4

OIIK-3.3.

Nmeet mpakTryecKuid ONbIT
pa3paboOTKH MPOTPaMMHBIX
CPEICTB, UCIOJIB3YEMBIX IIPH
MOCTPOCHUU MaT€MaTHIECKUX
MOJEJIEN B €CTECTBEHHBIX HAyKax

[K-2.

Crioco0eH MaTeMaTHIeCKn
KOPPEKTHO CTaBUTH
€CTECTBEHHOHAYYHBIE U
MPUKJIAIHBIE 3a1a4H

[K-2.1.

3HaeT OCHOBHBIE METOJIbI U
MOJIXOJIbI K MATEMATHIECKOMY
MOJIETTMPOBAHUIO, A TAKKE
TEOPETHYECKUE OCHOBBI
€CTECTBEHHBIX M MPUKJIIaTHBIX
HayK, HEOOXOAUMBIE ISt
KOPPEKTHOH (hOpMYITHPOBKU
3a1aq

[K-2.2.

YMeer aHaTH3UPOBATh
IMPAKTUYCCKHUE CUTYyalluu U
(bopMyIHupoOBaTh HAa UX OCHOBE
MaTeMaTHYECKHE MOJICIIH,
BKJTHOYast BI)I60p AJCKBATHBIX
METOJIOB PEIICHUS U
(hOopMyJIMPOBKY YCIOBUH 3a7aun

[K-2.3.

NMeet nmpakTHYECKUN ONBIT B
pa3paboTKe U pereHun
MaTeMaTHYECKUX 33724 B paMKax
MIPOEKTOB WJIN HAYYHBIX
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HCCIEI0BaHUM, e ObUTH
YCIIEITHO MOCTABIICHBI ¥ PEIICHBI
€CTeCTBCHHOHAYYHBIC U
MIPHUKJIATHBIC 331391

[K-5.

Crnoco0eH nepenaBaTh
PEe3yIbTAT PEIICHHBIX
NPUKIAIHBIX 33724 B BUJC
KOHKPETHBIX PCKOMCH/IAITHIA,
BBIPAXKEHHBIX B TEPMHUHAX
00TacTH MAIIMHHOTO O0YUYCHHS

[K-5.1.

3HaeT OCHOBHBIC METOIBI U
MOJIXOJIBI K (POPMYJIUPOBAHUIO
PEKOMEHIAIMI Ha OCHOBE
pe3yIbTATOB PEIICHUS
MPUKIATHBIX 33]1a4, 8 TAKKe
TEPMHHBI U KOHIICTIIINY,
crienuuaHbIe 1711 007JaCTH
MAaIIHHHOTO O0YYCHHUS

[K-5.2.

YMeeT aHanu3upoBaTh
pe3yibTaThl peIIeHHbIX 33134 U
(opMynupoBaTh 4eTKue,
KOHKpPETHBIE PEKOMEH AN,
afanTHpys UX K TpeOOBaHUSIM U
0’XKMJIaHMSM LIEJIEBOM ayIUTOPUU

[IK-5.3.

NMeet nmpakTUyYECKUd OMBIT B
pa3palboTKe U MPEICTaBICHUN
pEKOMEHJALIMI Ha OCHOBE
aHaNM3a MPUKIATHBIX 33134,
BKJIIO4Yasd y4aCcTUC B ITPOCKTAX,
T/Ie pe3yabTaThl OBLUTH YCIIEIITHO
IMPUMCHCHEBI U OLICHCHELI B
KOHTEKCTE 00JIaCTH MAIIMHHOTO
oOydeHus
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3. TemaTu4yeckuii mjian

Ne TpynoemkocTh, akageMH4YeCKUe Yachl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapsbl CamocrosnTe (rexymuii
(Mozyst) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)

1 Beeaenue B 8 8 33 Jomariaue
peKOMeHIaTeIbHbIE 3a/laHms,
CHUCTEMBI TecTbl

2 I'my6okoe oOyueHnue B 6 6 25 Jomamraue
PEKOMEHIATEIIbHBIX 3a1aHusl,
cucTeMax TecThl

3 [IponsunyTOE TIIYyOOKOE 6 6 25 Jomamaue
o0OyueHue 3alaHus,

Tectnl

4 Baxxable mpakTu4eckue 8 8 33 Jomarinue
TEMBI B 00J1aCTH 3alaHus,
peKOMEHaauun Tectnl

5 Tpenasr HanpaBIEHUS 2 2 12 Jomamrane

3a/laHus,
Tectnl
IK3amen 2
Hmoczo: 30 30 2 128

Obvem oucuunaunsl (Mooyisn) 190

(6 ax. u.)

Oovem Oucyunaunvl (M0o0yan) 5

(6 3au. eo.)

4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)

Nen/n | HaumeHoBaHMe pa3iesia JUCHUILIMHBI
(Moays)

ConepxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM

1 BBe,Z[eHI/IC B PCKOMCHIATCIIbHBIC CUCTEMbI

BBenenune B pekoMeHaTEbHbIE CHCTEMBI

BazoBbie moaxoel. Item-2-item pexoMeHaaIuu

Marpuunas dakropuzauus. KomnaboparusHas gunbrpanus
JByXypOBHEBBIN NMaUTIIAH

2 I'my6okoe 0bydeHne B peKOMEHIATEIHHBIX
cucTeMax

I'myGokue HelipopekomMeHaauu Juist topn recomendations.
HeiipocereBble Moeny Juis 3a/1a4y next-item peKoMeHAaIHi
HelipocereBble paHKepbI

3 [IpoasunyToE rirydoKOe 00yUeHne

Konrentnrele moaxoapl. PekoMenganum Ha
MYJBTUMOJAJbHBIX TaHHBIX

RL nJ1st pekoMeH1aTeNbHBIX CUCTEM
I'padoBrie HEHPOHHBIE CETH B PEKOMEHIAIIHIX
I'enepatuBHBIE PEKOMEHAATENBHBIE CUCTEMBI

4 BaxxHble mpakTHYeckre TeMbl B 00J1aCTH
pEeKOMeHaanui

AmmudT 1 SKOHOMHYECKHE PEKOMEHIATEIbHBIE CUCTEMBI
A/B TecTupoBaHUe PeKOMEHAATEILHON CHCTEMBI
PacmipoctpanenHble 6011 B peKOMEHAATEIBHBIX CUCTEMAX
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Tpenapl HanpaBIEHUA

HpI/IKJIaI[HBIe ACIIEKTHI U TPEHIABI B PEKOMEHAATCIIbHBIX
CHUCTEMAX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHMUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Manos, 1. A. I'nybokoe oOyueHue u aHanu3 JNaHHbIX. [IpakTHueckoe pyKOBOJCTBO :
npakTudeckoe pykoBoacTso / JI. A. Manos. - Cankt-IletepOypr : BXB-IlerepOypr, 2023. - 272
c. - ISBN 978-5-9775-1172-8. - Teker AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2123365.

2. PabGueBckuii, A. H. CuHTeTHYECKHE JTaHHBIC U PA3BUTHE HEHPOCETEBBIX TEXHOJOTHH :
yueOHuk Jutst By30B / A. H. PabueBckuii. — MockBa : M3narensctBo FOpaiit, 2025. — 187 ¢. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-17716-9. — Tekct : SJEKTpOHHBIA //
Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568661.

Jlononnumenvnas numepamypa:

1. MemxenoBuu, [{. AJATOPUTMBI U CTPYKTYpHl JJIsi MAacCCHUBHBIX HAaOOpPOB JTaHHBIX
npakTudeckoe pykooacTBo / JI. MemxenoBuy, 3. Taxuposud ; niep. ¢ auri. A. B. Jlorynosa. —
Mocksa : JIMK Ilpecc, 2024. - 342 c. — ISBN 978-5-93700-250-1. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.ru/catalog/product/2205044.

2. PaBmuanampan, C. I'mybokoe oOyuenne ¢ moakperuienuem Ha Python. OpenAl Gym u

TensorFlow nns npodu : npaktudyeckoe pykooactso / C. Papuuannupan. - Cankr-IlerepOypr :
[Tutep, 2020. - 320 c. - (Cepus «bubnuoreka mporpammucray). - ISBN 978-5-4461-1251-7. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1756109.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIIMM MTPOTHBOIIOKAPHBIM TPAaBMUIIaM U HOPMaM M 00ECIIeYHBAIOIIEH IPOBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXIAUCIUIUIMHAPHONW TIOATOTOBKH, IPAKTHYECKOW W HAydHO-
MCCJIEI0BATENCKOM paboT 00YyUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomerieHust, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEMHMHApCKOro (IPaKTUYECKOro) THMA, TIPYNIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcmyxuBaHusl yueOHOTO 000pynoBaHus. [lomMemeHns: yKOMIUIEKTOBaHbI CIICIIHATM3UPOBAHHON
MeOeTbI0 U TEeXHWYECKHUMHU CPEICTBAMH OOYUYEHHsI, CITY)KAIIUMH JUIsI TIPEICTABICHUS YIeOHOM
uH(popMaluu 60JbIION ayIUTOPUH.
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https://znanium.com/catalog/product/2123365
https://urait.ru/bcode/568661
https://znanium.ru/catalog/product/2205044
https://znanium.com/catalog/product/1756109

N3yuenne aucumuInHbl (MOIyIs ) 00eCieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOMH;

— MEXaHUYECKUMHU KaJIbKYJIATOPAMU;

— CHEIUAIM3UPOBAHHBIM 000pYIOBaHUEM, BKITIOYAS IEMOHCTPAIIMIOHHOE 00OPYIOBAHHE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3]I0POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedeHHEeM  JIOCTyNa B JJICKTPOHHYIO  WH(OPMAIMOHHO-00pa30BATEIBHYIO  CPEIy
YHusepcurera.

OOyyarommMcst TPeNOCTaBIAETCS JAOCTYN (B TOM 4YHCIE YJAlI€HHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHUClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(eCcCHOHAIbHBIM 0a3zaM

JaHHBIX 1 I/IH(I)OpMaI_[I/IOHHBIM CIIpaBOYHbIM CI/ICTCMaM)I

Ne HanmeHoBaHue nopTajia Ccpbuika
(u3naHus, Kypca, 10KyMeHTa)

1. | Hayunas snextponHas 6ubanoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnoreka

2. | Ba3a mannbix s I T-cnenuanucros https://habr.com

3. | ba3a mnannbix ScienceDirect https.//www.sciencedirect.com

4. | OdunuanbHelli calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/
BEICIIIEro oOpasoBanus Poccutickoit @enepariim

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xoseknus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi IEHTP HHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

HepequL I/IH(I)OpMaLII/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbIX IIPpU  OCYHICCTBJIICHUU
O6paBOBaTeJ'IBHOI‘O mnmponecca no JUCHUIIINHE (MOJIYJ'IIO), B TOM YHUCJIC KOMIIJICKT JIMIICH3MOHHOT'O
nporpaMmMHOTO O6CCHC‘-ICHI/I5{, COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'ILHLIe 0a3bl JaHHBIX 151

I/IH(l)OpMaI_II/IOHHBIe CIIpaBOYHBIC CUCTCMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpaHsemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3UOHHOE
Server)
Bpaysepsbr:
Annekc.bpaysep OTEUYECTBEHHOE CcBOOOJTHO pacpoCTpaHsIeMOe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | 3apybOexHoe JUIICH3UOHHOE
TeXstudio 3apy0exHOoe CBOOO/THO PACIIPOCTPAHSIEMOE
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Adobe Acrobat Reader ‘ 3apy0exHOe ‘ CBOOOJIHO PACIIPOCTPAHAEMOE
IIporpammHoe o6ecnevenune IJsl INIAHNPOBAHUS M Yy4eTa BpeMeHH:

Toggle app | 3apyOexHOe ‘ CBOOOJIHO pacIpoCTpaHsIeMoe
CucTeMBbl YHPaBJIeHHS] TPOEKTAMM:

Microsoft Imagine (Project) | 3apyOexHoe ‘ JIMIEH3UOHHOE

Cucrembl ynpapjieHus1 6a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapy6esoe | muuensuonnoe

Cucremsbl pesepsHoro konuposanms (backup):

Acronis Backup Advanced for 3apyoexHOe JIUIIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPAaBOBBIE CHCTEMBI:

KoncynperantlLintoc: cnipaBouHoO- OTCUECTBEHHOE JMLCH3UOHHOE

IpaBoBasi CUCTEMA

CpencrBa aHTHBHPYCHOIi 3a1IUTHI:

Kaspersky Endpoint Security mst OTEYECTBCHHOE JIUIIEH3HOHHOE

ousneca CranmapTHbiii Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
Anaconda 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Robotic Operating System 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apyOexHoe CBOOO/THO PACIPOCTPAHIEMOE
ITakeThl NPOrpaMMHBIX CPeICTB U OMOJIUOTEK:

AutoPsy 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHOoe CBOOO/THO PACIPOCTPAHIEMOE
Cucremsbl ynpasiaeHusi Onéanorpaguyeckoi nHpopManueit:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
CepBHCHI U CITYXKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe

7. MeToanuyeckue v OlleHOYHbIE MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce n3ydenuss AMCUUIINHBL (Moylisd) «PekoMeHaaTenbHble CUCTEMBI» B paMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH HCIOIb3YIOTCS TaKUE BUABI Y4€OHOM paldOThl, KaK JIEKIHH,
CEMHUHAaphl, JOMAaIlHUE 3aJaHMs], TECThbl, a TAKXKE Pa3JIMYHbIE BHUJbI CAMOCTOATEIbHOW pabOThI
oOyyaromuxcst 10 3aJaHUI0 IpernojaBareis, HalpaBleHHbIE Ha pa3BUTHE HABBIKOB
npodeCCUOHATILHON JIEKCHKH, 3aKpeIuieHHe MPaKTUYEeCKUX MPO(EeCCHOHATBHBIX KOMIIETEHIIHH,
MOOILPEHUE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCIEIOBATENIbHOE, MOHOJOIHMUYECKOE  M3JI0KEHHUE
npernoiaBaTeseM yueOHOTo MaTepraa, Kak IpaBriio, TEOPETHYECKOTO XapaKTepa.
B mpomecce neknmii peKOMEHIYeTCSl BECTH KOHCIEKT JIEKIMI: KpPaTKO M CXEMaTHYHO

q)HKCI/IpOBaTI) OCHOBHBIC HJIE€HU, BBIBOABI U O606H.[€HI/I$I JICKIIMH, BBIACIIATH BAXHBIC MBICIIH,
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KIIIOYEBBIE CJIOBAa M TepMUHBI. HeoOXOAMMO OTMETHTH BOIPOCHI WM MaTepUalbl, KOTOpbIE
BBI3BIBAIOT 3aTPYAHCHHUS, U TIOMBITATHCS HAWTH OTBETHI B PEKOMEHJIOBAHHOW nmuTeparype. Ecmu
pa3o0paTbCsi B MaTepuaie HE YAAeTcs, ClieAyeT cOpMYIMpPOBaThH BONPOC M 3a7aThb €ro
MPEToAaBaTelto0 Ha KOHCYJIBTAIIMH UM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOT0) 3aHSITHS.

Cemunap — 310 (hopMa yueOHOH NeATENTbHOCTH, TPOBOIUMAs B y4eOHOM 3aBECHUU O]
PYKOBOJICTBOM IpemnojaBaTelisi, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U APYrux popmax B3auMOACHCTBHUS.

Jns ycnemHoi moAroToBKM K CEMUHAPY PEKOMEHJIYETCs 3apaHee O3HAKOMUTBHCS ¢ TEMOM
3aHATHUS U OCHOBHBIMH MaTepualaMu, YTOObl MMETh BO3MOXHOCTh AaKTHBHO y4acCTBOBaTh B
o0cyxnenuu. Takke MOJE3HO MOATOTOBUTH BOIPOCHI U MU JJISi OOCYXKICHHUS, YTO MOMOXKET
[1y0’Ke IIOHATh MaTepUall U MPOJIEMOHCTPUPOBATH 3aNHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3a/1a4 IO TEMaM HEJICIH.

[Ipu pabore Haxm [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIHLHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PekoMeHyercss pa3douBaTh 3aJaHUs Ha STarbl, YTOObI
nu30exarh MEperpy3kd U Jydlle yCBOUTh Marepuan. lcmonb3oBaTh pa3ivyHbe HMCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJi 0oJee rTyOOKOro MOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHI. [IpoBomWTCS mMOCiie OCBOCHHS OIHOM WU
HECKOJIbKUX TEM U CBHJIETEJIbCTBYET O KaueCTBE IMOHMMAHUS OCHOBHBIX MOHSITUH H3y4aeMOIo
MaTepuana. TecToBble 3alaHus COCTABJIEHbl K KIIIOUEBBIM IOHATHUSM, OCHOBHBIM pa3feliaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOPUSAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

Jl1s TOATrOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMUHOJOTMYECKUI anmapaTr AUCLUILIMHBI
(MOmyJIs1), TOHUMATh CMBICT HAYYHBIX KATETOPUN U YMETh UX UCTIOTIb30BaTh B PO ECCHOHATBHON
Jnekcuke. BrnajgeHue mOHATUHHBIM anmapaToM, BKIIOUEHHBIM B TECTOBBIE 3aJaHUs, MO3BOJISIET
OpenojiaBaTeNto  ObICTPO  NPOBEPUTh  YPOBEHb  MOHMMAHUS  CTYJEHTaMHU  BaXKHBIX
METOI0JIOTUYECKUX KAaTETOPUH.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
M3YYEHHUE OTJEIbHBIX TEM U BOIIPOCOB YUEOHON AUCIMITIIUHBI (MOTYJIS).

B nporecce camocrosTennbHOM pabOThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepuaiamMH pu MUHUMAJIBHOM y4YacTHH MpenojiaBaresis. 3aauu CTy/IeHTa BKIIIOYaloT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TJIAHOB
U TE€3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBIIOJHEHNE YUeOHO-UCCIIEA0BATEIbCKUX
3aIaHUI U IpYyToe€.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS MO0 JMCHHILIMHE (MOLYTI0)

Kpurtepun nosyyenusi ypoBHsi M OlleHUBaHUA cOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunnHe (moay.aam) «PekoMeHaare/ibHbIE CHCTEMbI»

OneHnBaHuEe YpPOBHS y4EOHBIX JOCTHKCHUM OOYJArONIUXCS MO TUCHHUIUINHE (MOJIYIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIIUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIO) OCYIIECTBISETCS B (opme
9K3aMeHa, TIPU 3TOM TPOBOJIUTCS OLIEHKA KOMITETEHITNH, CHOPMHUPOBAHHBIX 110 AUCIUTLIIHHE.

I[J'I}I OLICHUBAHUWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMe)KYTOQHOIZ aTTeCTaluun
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UCIIONIB3YETCS JIeCATUOAIUIbHAS IKajla OIECHUBAHUSA, KOTOPas COOTHOCHTCS C TPATUIIMOHHON
MATUOATUTHPHOM IIKAJION CIeYIONIIM 00pa3oM, €ClIM HHOE HE YKa3aHO B CHILTA0yCe NUCIUTUIHHBIL

lecaTudamnbuas IlaTubanabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLlEHKA OllEHKAa JAMCUHMILIMHE (MOAYJIIO)
10 OTinyHO CTyIeHT TMOJIHOCTBIO BIQJICCT 3HAHWUSMHU, HM3JI0KCHHBIMU B
9 OTIUYHO pabodeil mporpamme, U TIIYOOKO OCMBICISCT JUCIUILIHHY
8 OTINYHO (MoOyTB). On CaMOCTOSITEITEHO u JTIOTHIECKU

MOCJICIOBATEIFHO OTBEYACT HA BCE BOMPOCHI, AKIICHTHPYS
BHHMaHHE Ha HauOojee BaXHOM. YMEET aHalIu3UpOBaTh,
CPaBHHBATB, KJIACCU(UIIMPOBATD, 00001IaTh,
KOHKPETHU3UPOBATh W  CHUCTEMATH3UPOBATH  M3YyUCHHBIH
Marepual, BBIICNAA KIIOYEBbIE MOMEHTHI M yCTaHABIIUBAsS
MPUYMHHO-CIICAACTBEHHBIE  CBsA3U. UeTko  (opMynupyer
OTBEThI, YBEPEHHO MHTEPIPETHPYET PE3yJIbTaThl aHATU30B U
JPYTUX WMCCIICAOBAHUMA, a TaKKEe pEIIacT CIOKHBIC 3aTauu.
CTyZieHT XOpOIIO 3HAaKOM C METOJAaMH HCCIIeIOBaHMS,
HEOOXOJUMBIMU JUTS TIPAKTHYECKON JESTEIbHOCTH, H yMEET
CBSI3BIBATH TCOPETUUECKUE ACTIEKTHI TUCIUTUIMHEI (MOAYIIS) C
MPAKTHYECKUMH 3a/1a9aMH.

Xoporro CryneHT oOnamaeT 3HAHUSAMHE TMPEAMETa MOYTH B TOJTHOM

6 Xopormo o0BeMe paboueii MporpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIeIOBAaTENIbHO U BCECTOPOHHE OTBEYaeT Ha BCE BOIPOCHI,
aKIEHTUPYS] BHUMaHUE Ha HAnOoJee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIUPOBATH,
0000mmaTh, KOHKPETH3UPOBATh H  CHCTEMATH3MPOBATH
W3YUYCHHBIH MaTepHan, BBIACISS €ro KIOYEBhIC acleKThl U
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHBIC CBA3U.
dopMyTUpyeT CBOM OTBETHI, YBEPCHHO WHTEPIPETUPYET
pe3yJibTaThl aHAJIW30B W JIPYTHX MCCIEJAOBaHUN, a TaKkKe
pelaeT CIIOXKHBIE CUTYaIlMOHHbIe 3a7a4i. CTYJCHT XOPOIIO
3HAKOM C METOJIaMH HCCIICJOBAHUS, HECOOXOMUMBIMH JUIS
HpaKTI/I‘{eCKOﬁ JCATCIBHOCTH, u yYMEET CBA3bIBATH
TEOPETUYECKUE AaCHeKThl MpeaMeTra C MPAKTHYCCKUMHU

3a7a4aMu.
5 VYnonerBoputenbHO | CTyneHT o0namaer 0a30BBIMH 3HAHUSMHU IO JTHACHUILINHE
4 VY ioBeTBOpHTENbHO | (MOZYIIO), HO HCHBITEIBAET TPYAHOCTH npu

CaMOCTOATENIBHBIX ~OTBETaX M  MCIIOJIBb3YET HETOYHBIE
dhopmynupoBkr. B Xo7ie OTBETOB OH JOIYyCKaeT OLIMOKH,
Kacaromuecss CyTH BorpocoB. CTYIEHT CIOCOOCH pemaTh
TOJBKO CaMbleé TIPOCThIE 3aJlayd MW BIaJACeT JIUIIb
MUHUMAaJIEHBIM Ha0OPOM METOJIOB UCCIICIOBAHMUS.

3 He CIaH CTy,Z[CHT HC OBJIAZCI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 1O
He cllaH npeaMeTy U HE MOXKCET OTBECTUTH Ha BOIIPOCHI, JAXKE C€CIIN
1 He choaH npenoagaBaTeiib 3a1acT JOITIOJIHUTCIIBHBIC HaBOJAIINEC

BOIIPOCHI.
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Jucrtumanaa (Moaynb) «PexkoMeHIaTes bHbIE CHCTEMbI» OLCHHBACTCS — CICAYIOIIUM
obpazom:

AKTHBHOCTH Bec | KonuuyectBo Onucanne
Jomamaue 3amanus | 50% 6 HaGop 3ama4 mo TemMam Henenu
Tect 10% 15 ®opma NpoBepKH 3HAHUH CTY/IEHTOB Yepe3 OTBETHI HA

BOTIPOCHI C BHIOOPOM U3 HECKOJIBKHUX BAPHAHTOB OTBETOB

DK3aMeH 40% 1 [TnceMenHas wny ycTHast padoTra Hajl 3aJaHueEM
9
HaNpaBJICHHBIM Ha MMPOBEPKY MOJYYCHHBIX 3HAHUN U

HABBIKOB I10 TUCIUTUTHHE (MOJIYIIIO)

HToroBasi onieHKa pacCYUTHIBAETCH MO0 HAKOMUTEIbHOI Mo popmyste: «0,5 x cpennee
3a momamraue 3agaaus + 0,1 x cpennee 3a Tectol + 0,4 X sKx3aMeH».

Texkymmii KOHTPOJIb ycIeBAeMOCTH 00y4aIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 3aJaHUS

Jlomaiunee 3aganue 1.

1. PeanusoBarh 6a3oByro mojnenb Item-2-Item pexkomeHmanuii Ha OCHOBE KOCHHYCHOTO
cxojcra (nau Jaccard) /uist HESIBHBIX JIAHHBIX.

2. Peanm3oBath MoOJENh KOJUTAOOPATUBHOW  (UIBTpAllMM HAa OCHOBE MAaTPHYHOM
¢dakropuszauuu (ALS unu SGD).

3. CpaBauth Mojnenu o MeTpukaMm pamxupoBanus (Precision@K, Recall@K, MAP@K,
NDCG@K).

4. CrnpoeKTUpoBaTh U OMUCATh ABYXYPOBHEBBIN maiiniaiid (candidate generation + ranking)
JUTSL BBIOPAHHOTO JlaTaceTa.

5. [loAroToBUTH KpaTKUit OTYET C aHAIM30M PE3yJIbTATOB U BHIBOJAMHU.

Jlomamnee 3aganue 2.

1. PeanuzoBatrh HeWpoceTeByr0 Mojenb i top-N pexkoMmeHnnmanuii (Hampumep, Neural
Collaborative Filtering).

2. TToctpouts Mojmens ais next-item pexomennanuii (GRU4Rec, SASRec uiu anasor) u
cpaBHUTH €€ ¢ 6a3oBoit MF.

3. PeammzoBate mnpoctoil HeiipocereBoit pankep (MLP wmm  Wide&Deep) s
nepepaHkKUPOBAHUS KaHAUJATOB.

4. TlpoBecTu CpaBHUTEIbHBIN aHAIM3 MO/IEJIEH MO KaYeCTBY U BpEeMEHH 00ydeHUsl.

5. B oruére onucarh apXUTEKTyphl, TUIIEPIIAPAMETPhl U HHTEPIPETALUIO PE3YJILTATOB.

JomamHee 3aganue 3.

1. Peanu3oBaTh KOHTEHTHYIO PEKOMEHATEIbHYIO MOJIETb C UCIOIb30BAaHUEM TEKCTOBBIX
WM MYJIbTUMO/IAJIbHBIX MPU3HAKOB (HaIpUMep, SMOEIIMHTH N300paKEHUI UITH OMUCAHUI).

2. Tloctpouts ynpoméanyto RL-cpeny (cuMynasiTop monb30BaTelis) ¥ peain30BaTh 0a30BbIH
anropuTMm (Harpumep, e-greedy unu Policy Gradient) myist onTuMH3aIiiy A0ATOCPOUHOMN HArpaIbl.

3. PeamuzoBats rpadoByto mozens (LightGCN wunmu ananor) Juis pekoMeHJanuil Ha
M0JIb30BaTEIb-TOBAPHOM rpade.

4. CpaBHMTb IOJXO/IbI [0 METPUKAM M OMMCATh CLIEHAPUU UX IIPUMEHUMOCTH.
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Jlomamnee 3aganue 4.

1. Paccuuratp uplift-MeTpuKky Ha CHHTETHYECKHMX WJIM pEAIbHBIX JAHHBIX |
MPOAHATU3UPOBATH BIMSIHHE PEKOMEHIAIUHN HA [IEJICBYIO METPHKY.

2. CropoextupoBaTh A/B-TecT sl peKOMEHAATEIbHOW CHUCTEMBI: OMPEICIIUTh THIIOTE3Y,
METPUKH, pa3Mep BBIOOPKU U KPUTEPUU OCTAHOBKHU.

3. Ilpoananu3upoBath THHOBBIC TpoOieMsbl (cold start, popularity bias, data leakage) na
BbIOpaHHOM JlaTaceTe U MPEAJIOKUTh CIIOCOOBI UX PEIICHUSI.

4, Peaimm3oBate REST API cepBuc mns omuoit m3 moxeneir (FastAPI + Docker),
noarotoButh Dockerfile n nuHCTpYKIHIO 10 3aITyCKy.

JlomaiHee 3a1anue 5.

1. [loAroToBUTH aHANUTUYECKUNU 0030p (5—7 CTpaHMI] WIM MPE3EHTALMIO) M0 OJHOMY U3
COBPEMEHHBIX TPEHJIOB B pEKOMEHIaTeIbHBIX cucTeMax (LLM B pekoMeHaIusx, TeHepaTHBHbIC
pexomenaiuu, causal recommender systems, privacy-preserving peKOMeHAaluu U JIp. ).

2. OnucaTh NpaKTUYECKUI KeiC BHEAPEHUS! BEIOPAHHOTO MOIX0/1a B MHIYCTPHUHU.

3. [Ipoananu3upoBarth OrpaHUYEHUS M [OTCHIMAJIbHbIC HAMpPaBICHUS JadbHEHIINX
HUCCIIEIOBAHUMN.

IIpumepHbIe 32 1aHUS MO TECTAM
Tect 1.

1. I'ne HanGobIINiA OIPOLIEHT PEKOMEHIaTeTLHOTO Tpaduka?
a) Amazon
b) Google Play
c) Pinterest
d) Netflix
Ortser: d.
2. B 1994r GroupLens npemioxuinu cucteMmy Ha 6ase:
a) Kourenrnoro i2i
b) KomnabopaTtueHoro i2i
¢) Koutenrnoro u2u
d) KommabopatusHoro u2u
Orser: d.
3. Ilouemy pemenne yaactaukoB The Netflix Prize ne Bueapun?
a) bBombimue ancamOm Mojenei
b) Cwmena mapaaurmbl moTpedICHUs
¢) CwmeHa ympaBicHHs KOMIAHUN
d) Mopgenu ycnienu ycrapeThb
OtBerT: a, b.
4. PexoMeHaTeIbHBIC aITOPUTMBI OIICHHBAIOT Yepes3:
a) Iloxp30BaTenbCKHE OMPOCHI
b) Ownnaiin SKcIepUMEHTEHI
c) Oddnaitn MmogenpoBaHHe
d) Tennepsr
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Ortser: 4, b, C.
5. Retention nonp3oBarerneii mpoiie BCero 3aMepuTh B
a) KopoTkom OHJIaliH SKCIIEpHMEHTE
b) JnuHHOM OHJIAH 3KCIIEPUMEHTE
¢) Kopotkom odduiaiin MoaeupoBaHuU
d) dmuuaaoMm oddiaitn MoaETHPOBAHHH
Ortgert: b.
6. K mesBHOMy (implicit) punbdeky oTHOCATCS:
a) BpeMs MPOCMOTpa
b) naiik
C) MOKyIKa
d) otcyrcrBHe dumdeKa
OtBerT: 4, C, d.
7. Haubosiee BepHBIN BapuaHT TPEWH/TECT cruiuTa?
a) Ilo aiitemam
b) Ilo ro3epam
c) Ilo peiitunram
d) Ilo Bpemenu
Ortger: d.
8. Diversity, B oTiimune ot serendipity, JISTKO XaKHYTh ITPH TOMOIIIH:
a) BHemHuX TaHHBIX
b) Panmomwusarmu
C) Amncambis Mozenei
d) VYnanenwus cTapbix aiiTeMOB M3 KaTajiora.
Ortsert: b.
9. Kakoit BuA «IOMyISIpHOCTH»  ycToiumB U K 3bpdekty Mardes, u k
HEJOCTATOYHOMN CTaTUCTHUKE:
a) CyMMa 1eneBbIX COOBITHIA (TIPUM. KIIMKOB)
b) Cymma coObITHIi 32 OKHO (TIPUM. ITOCITICTHUNA MECSIII)
c) KouBepcus (puM. KJIMKH/TIOKA3bI)
d) JloBeputenbHbI HHTEPBaT KOHBEpCHH (TTpuM. BHICOH)
Ortser: d.
10. Yro myurmre ucroiabp30BaTh Ha MOJb30BaTeNe ¢ | JallkoM M HOBBIX aiiTeMax 0e3 CTaTUCTUKU
B3aWMOJICVCTBUM:
a) KommabopaTuBHslii 121
b) KonrteHnrtHslit i2i
¢) KomnabopaTuBHsIii U2U
d) SLIM
Ortger: b.

Tecr 2.

1. K monensm Ha rpadax OTHOCATCS:
a) PinSage
b) TwHIN
c) LightGCN
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d) SASRec
Ortser: 4, b, C.

R=u,z,vlh
2. s npumenenus SVD ( aZaVy) Ha HOBOM I10JIb30BaTeJI€ MOKHO:

a) OOyuHTh pa3I0KeHHE 3aHOBO
b) YMHOXHTB CBIPOI BEKTOP IMOJIL30BATENISA HA Va!
Z4Vy
C) YMHOXHUTB CHIPOI BEKTOp MoJIb30BaTens Ha 4 d
vy
d) TTomenuTs CHIpOit BeKTOp MoJb30BaTens Ha 4 ' d
OtBerT: a, b.
3. Implicit ALS otauuaercs ot Explicit:
a) Hammuumem KIMKOB B Taprere
b) «Perynspusaiueii» Ha OTCYTCTBUE B3aUMOICHCTBUS
C) HesiBHBIM BBIBOJIOM peEIlICHHSI
d) Hamuumem alikoB B TapreTe
Ortgert: b.
4. SASRec otiinuaetcs or BERT4Rec
a) Kay3zanbHoil MaTpuIiieii BHUMaHUS
b) OrcyrcrBuem 3agaun MLM
€) CnaBuUroM TapreTHOM MOCIIE0BATEIbHOCTH Ha | MO3HUIIHIO
d) CrocoOGHOCTBIO pabOTaTh C MOCIEAOBATEILHOCTIMHU
OtBerT: a, b, C.
5. Ha aTamne panXupoBaHus JIydllie BCEro padboTaroT
a) Explicit mogenu
b) Implicit mogenu
C) DBpHUCTHKH (CBEXEE, MOIMUCKH)
d) SLIM
Otgert: a.
6. Ha srame xaHauIaToreHepalyy JIy4Iine Bcero padboTaroT
a) Explicit Mmomenu
b) Implicit mogenu
C) OBpucTHKH (CBEXee, TOIMTUCKH)
d) SLIM
OrtserT: b, ¢, d.
7. K Moziensim HeMpoceTeBOro paHKUPOBaHUS OTHOCSTCS
a) Wide&Deep
b) DCN-V2
c) HiFormer
d) SA-TF
Ortger: 4, b, C.
8. Uurepnperupyemocts (Interpretability)
a) OrTBevaeT Ha BOMPOC «IIOYEMY MOJIEIb Jajia TAKOH OTBET?»
b) OtBeuaeT Ha BOIPOC «UTO B MIPU3HAKAX YKA3bIBACT HA TAKOW OTBET?»
c) bonee none3na pa3paboTUHKy
d) bonee none3na morpeOUTENIO
OrTBer: 4, C.
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9. K cMenieHHusIM B PpEKOMEHIATEIbHBIX CHCTEMaX OTHOCHT:
a) Popularity bias
b) Position bias
c) Selection bias
d) User/ltem bias

Ortser: 4, b, C.

10. RL B RecSys no3BossieT
a) Pa6orats ¢ He IID Haba0AeHUAMEI
b) VYuwmteiBaTh HONTOCPOUHBIE LIETH

C) JKamaHo peKOMEH0BaTh aiTEMbI

d) IMocTpouTh Oeii3naiiH paHKUPOBAHUSI
OtBerT: a, b.

33[[31-[1/[9[ IJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallii 110 JTMCHMUIIJIMHE (MO}IyJ’IlO)

peKOMCH,I[aHI/Iﬁ, usMepdronadgd  J0JO IMMPaBUIBHO
MNpEACKA3aHHbIX PCICBAHTHBIX 3JICMEHTOB?

Ne 3aganmne OtBer KomMmnerenmnus
n/n
1. | Kakoii cioco0 pa3zueneHus qjaracera Ha TpeHH/TecT 2 OIIK-3
B PEKOMEHJATEIBHBIX CUCTEMaX Hanboee BepHBII?
1. Tlo aiitemam
2. Tlo Bpemenn
3. TIlo peiituaram
4. Tlo ro3epam

2. | Kak Ha3bIBaCTCS METpHKa kauectBa | HitRate / HitRate@K / OIIK-3
PEKOMEH/IATeITBHOM cHCTeMsI, onpeersiomas gomo | HitrRate at K/ hit rate /
PEKOMEHIATeNbHBIX CIHCKOB, AJISI KOTOPBIX Cpean hit Rate / Hit rate / Hit
BepxHHX K 00BEKTOB MPUCYTCTBYET XOTS OBl OAWH Rate
pEJIEBaHTHBIN PJIEMEHT?

3. | Kax Ha3bBIBAETCS THI OTKJTUKOB B Explicit / sIBroe / I1K-2
PEKOMEHIATENBHBIX  CHUCTEMAX, IPU KOTOPOM sIBHOE B3auMO/ICHCTBHEC
HOJB30BATENh  HANPAMYK  BBIDAKAET  CBOE / sBHOE / IBHOC
OTHOIICHUE K 00BEKTY (HanmpuMmep, CTABUT PEHTHHT B3aMMOJICHCTBIC /

- explicit / SIsusrii /
HJTH JTAWK)? SBHBI

4. | Kak HasbBaeTcsi MeTo] MarpuuHoit ¢akropusanuu | ALS / Alternating Least ITK-5
Ui KOJ1abopaTuBHOW (DUIBTPALUH, TP KOTOPOM Squares /iALS /

BEKTOpDHBIC  MPEACTABICHUS MOJb30BaTeNelH U implicit Alternating
00BEKTOB ONTUMU3UPYIOTCS TOOYEPETHO? Least Squares

5. | Kak Ha3piBaeTcsi METOI B PEKOMEHIATEIBHBIX HoAXox Ha 6aze OIIK-3
CHCTEMaX, OCHOBAHHBIN Ha BBIYMCJICHHHU CXOJCTBa 101001
MEK/Ty MOJTb30BATENISIMH HIIH DJIEMEHTaMH?

6. | YkaxxuTe Ha3BaHKE AITOPUTMA, KOTOPBIHA pa3iiaraet MaTpU4Hast OIIK-3
MaTpUlly B3aMMOJAEHCTBHM  TONb30BaTeNel U daxropusanus
9JIEMEHTOB Ha JIATCHTHBIC (hPaKTOPHI.

7. | YkaxuTe YHMCIO0 OCHOBHBIX KOMIIOHEHTOB, YacTO 2/ JlBa/ nBa IIK-2
UCIIONIb3YEMbIX B aHAJIHM3€ JAHHBIX Uil CHIDKCHUS
pasmepHocTH (Hampumep, B PCA).

8. | Kak HasplBaeTcss MeETpHKA OIEHKH KadyecTBa precision [K-2
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creruduKy JIOMEHa,
HaTpuMep, B €-cCommerce Wid CTPUMUHre?

CUCTEM,  YYMUTHIBAIOIIMIA

9. | Kak Ha3plBaeTC  MOAXOJ K  YIYUIICHHIO oOy4eHue ¢ IK-5
PEKOMEHAINI, UCTIONB3YIOINI 00paTHYIO CBSI3b OT HNOAKPCIUIEHHEM
TIOJIb30BaTENEH ISt O0yUeHHS MOCITH?

10. | Vkaxkure Ha3BaHME METOJA, [OBBIIIAIOIIETO 00BSICHUMOCTb IK-5
WHTEPIPETUPYEMOCTh  PEKOMEHIAUH  MyTeM
00BSCHCHHS IPUIMH BEIOOpA DIIEMEHTOB.

11. | Kak Ha3bIBa€TCS TUI MOJICIICH B PEKOMEHIATEIbHBIX MOJIe ! Ha Tpadax OIIK-3
cucTeMax, UCTIOJIB3YFOILUH rpadsl TUIst
NPE/ICTABICHUS CBSI3eH MEXIy MOJIB30BATENSIMH H
37eMeHTaMu?

12. | Vkaxure Ha3BaHHE II0IXOa, KOTOPBIA BKIIOYACT MOJICIH Ha OIIK-3
MIOCIIEA0BATEIBHOCTH B3aNMOZICUCTBHAN st | HOCJICAO0BATEIBHOCTAX
MpeacKa3aHus PEKOMEHIALUH.

13. | Ykaxure Ha3BaHHE MAaTEMaTHYECKOH MOJIEIIH, BEKTOpHAs [K-2
OIMCBIBAIOIIEH 3aBUCUMOCTU MEXIY HECKOJIBKUMU aBTOPETpeCCu
BPEMCHHBIMH  psAAaMH B PEKOMEHJIATEIbHBIX
CHCTEeMaXx.

14. | Kax Ha3bIBACTCS THII OTKJIMKOB B SIBHBIE OTKJIUKU [K-2
PEKOMEH/IATENbHBIX ~ CHUCTEMaX, IPH KOTOPOM
MOJB30BATENIb  HANpPSIMYIO  BBIp@XaeT  CBOE
OTHOLICHUE K 00BEKTY (HampuMep, CTABUT PEHTHHT
HJTH JTAWK)?

15. | Kak Ha3wiBaeTcs TpoOiieMa B PEKOMEHIATENLHBIX CMeEIIeHHE [K-5
CUCTEMaX, CBsA3aHHAs c MpeanoYTeHUEM HOMYJIAPHOCTH
MOMYJISIPHBIX AJIEMEHTOB HaJl MEHEe U3BECTHBIMU?

16. | Ykaxute Ha3BaHWE TEXHOJOTHH, MCIOIB3yeMOW B | IOTOKOBas 00paboTKa [IK-5
WHAYCTPUANBHBIX  cHUCTeMax s 00paboTKh
00X 00BEMOB JAHHBIX B PEATbHOM BPEMEHHU.

17. | Kak Ha3pIBaeTCs TEXHUKA, yIyUIIAOIIAs MIPOJABUHYTas OIIK-3
MaTpUYHYIO (haKTOPH3ALUIO ITyTEM 100aBICHUS (baxropu3zanus
JIOTIOJTHUTENBHBIX (haKTOpOB?

18.| Kak Ha3piBaeTCSl aCMeKT PEKOMEHIATENbHBIX | JOMEHHBIC CIICUPHUKH [K-5
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