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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nmporpamMmma AUCIUILIUHBI (MOIYs) «PeKkoMeHaaTeTbHbIC CUCTEMBI» COCTABJICHA B
COOTBETCTBUHU ¢ (helepaibHbIM TOCYJAPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJIAPTOM BBICIIETO
oOpa3zoBanus — maructpatypa o HampasiaeHuio 02.04.01 MaremaTtuka U KOMIIbIOTEPHbBIE HAYKH,
npoduns MammHHOe 00y4YCHHE B HHIIYCTPUH, YTBEPKICHHBIN MPUKa30M MHUHHCTEPCTBA HAYKH U
BhIcIIero oOpaszoBanus Poccuiickoit @eneparnuu Ne 810 ot 23.08.2017 rona.

Wzydenue nucuuruiuHbl (Moayisi) «PexomeHaTenbHbIE CUCTEMBI» MO3BOJIIET OBJIA/ETh
COBPEMEHHBIMH METOJIaMU TEePCOHAIM3AIMU U(GPOBBIX CEPBUCOB, YTO SIBISETCS KIIOUEBHIM
(akTOpOM MOBBIIICHUS Ka4yeCTBa MOJIb30BaTENIbCKOTO onbITa U 3 dextuBHOCTH U T-11po1ykTOB B
Pa3IMYHBIX OTPACIISIX.

MecTo TMCHUIJIMHBI (MOAYJIfA) B CTPYKTYPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimas nucnumniiHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH [0 MPOTrpaMMe TOITOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIC HayKH, MpOodmib
MamHHOe 00y4eHue B MHIYCTPUH M BXOJHUT B 00s13aTeNIbHYIO YacTh bioka 1.

JucuuruimHa (MOIIyJIb) U3y4aeTcs Ha 2 Kypce B 4 ceMecTpe.

Heap wu3ydeHusi AUCHUILUIMHBI (MoAayJisi): (OpPMHUpPOBaHHE CHCTEMHBIX 3HAHUM,
MPAKTUYECKMX YMEHUW U HABBIKOB pa3pabOTKH, OICHKM U BHEAPEHUS COBPEMEHHBIX
PEKOMEHAATENBHBIX CUCTEM Ha OCHOBE KJIACCHYECKHUX M TPOJIBUHYTBIX METOJOB MAIIMHHOTO
00y4eHus U TITyOOKOro 00yUueHus.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— U3YYUTHh OCHOBHBIE TOJXOJBI K IIOCTPOCHUIO PEKOMEHIATEIbHBIX CHCTEM,
KIaccudukanuio GyHKIUNA paHKUPOBAHKS M COBPEMEHHBIE MOJICIN PEKOMEH TIATTHIA;

— OCBOUTBH METOJIbI (pOpMaTH3AIMHK 33/1a4l PEKOMEHIAIHi, BbIOOpa U pacuéra METPUK
Ka4yecTBa paHXKUPOBAHUS,

— HAYYHTHCS pa3padaThiBaTh U PEaM30BBIBATH PEKOMEHIATEILHBIE MOJIEITN PA3TNIHON
cinoxkHocth Ha Python ¢ wucnons3oBanmem PyTorch u cnenmanu3upoBaHHBIX
¢peiimBopkoB (RecBole, RecTools, RePlay);

— chopMHUPOBaTh HABBIKK HHTEPIPETAIIMU U aHAIN3a TIPEJCKAa3aHul MOJIETIEH, a TaKXKe
BBISIBIICHUS U YCTPaHEHUsI OIMOOK U aHOMAITHii;

— OCBOMTh TPAKTHKH BHEJIPEHHUs PEKOMEHJATENbHBIX CUCTEM M MpPOBEICHHUS
A/B-TecTUpOBaHHSI.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUINIAICS 10JIKEeH

3HaAmMb:

— OCHOBHBIE TIOJIX0/1bl PEKOMEHIATEIbHBIX CUCTEM U aITOPUTMOB K PELICHHUIO 3a]auu
PaHKUPOBAHMS U PEKOMEHIAIN MOIh30BATEIISIM;

— OCHOBHBIC METPUKH TSI 3314l PAHKUPOBAHUS 1 PEKOMEH/IAIINNA;

— kiaccuukanuio GyHKIUH paH)XKUPOBAaHUS U OCHOBHBIX TPEICTABUTENICH KaXI0TO
KJiacca,

— MPOABHHYTHIE MOJIEIH TSI TOCTPOCHHS PEKOMEH IAITHIA.

ymembw:

— TpaBWJIBHO OMNpeneNaTh W (OpPMaIM30BBIBATh 3amady Ui [TOCTPOSHUS
PEKOMEH/1aTeIIbHOM CUCTEMBI;
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— OIpeneisaTh 1 UMIUIEMEHTUPOBATh (DYHKIUU PAHKUPOBAHUS M METPUKU KayecTBa
OLICHKH aJITOPUTMOB;

— paspabarbIBaTh MOJENIM MAIIMHHOTO OOYy4YeHHS I PEKOMEHAATEIbHBIX CHCTEM
pa3Hoil CII0)KHOCTHU Ha s3bIKe porpammupoBanus Python;

— OOBSICHATH U HWHTEPIPETUPOBATH MpEACKa3aHUs Ha JIOKAIBHOM M TJ100aJIbHOM
YPOBHE MO/JIeJIeH, UCIIOIB30BATh 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
Komnerenmun, dopmupyeMmble 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
KOMIICTCHIIHH

IlepeyeHsb MIAHNPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
JucHunnHe (MOIYJII0)

OIIK-3.

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

OIIK-3.1.

3HaeT OCHOBHBIC MTPUHIIHITEI
MPOTPaMMHUPOBAHHS,
APXUTEKTYPHI POTrPAMMHOTO
obecrieueHns 1 COBPEMCHHBIE
SI3BIKK TIPOTPAaMMHPOBAHHUSL, &
TaK)Xe 0COOCHHOCTHU
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 MTPOTPaMMHBIX
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 MPUKIIATHBIX
HayK, HEOOXOAUMBIE ISt
KOPPEKTHOH (hOpMYITHPOBKU
3a1aq

[K-2.2.

YMeeT aHaTU3UPOBATh
MMPAKTHUYCCKHUE CUTYalluu 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
B MH/IyCTPUH

[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 007IaCTH
MAaIIIMHHOTO O0YYCHHUS B
WHTyCTPUH

ITK-5.2.

YMeeT aHaTu3upoBaTh
PE3YIbTAaThl pCHICHHBIX 3a1a4 U
(hopMyITUpPOBAThH YETKHE,
KOHKPETHBIE PEKOMEHIAIINY,
aJanTUPys UX K TPOOBaHHUSAM U
OKUAaHUSIM LIENIEBON ayAUTOPHUN

[K-5.3.

HMeer nmpakTUYECKUN OIBIT B
pa3palboTKe U MPeICTaBICHUU
PEKOMEHJalui Ha OCHOBE
aHaJIM3a MPUKIATHBIX 3a]1a4,
BKJIFOUYAs y4aCTHE B IPOEKTAX,
rJie pe3yabTaThl OBUTH YCTICIIHO
MIPUMEHEHBI U OLICHEHB! B
KOHTEKCTE 00J1aCTH MAIIMHHOTO
00y4eHHs] B HHIYCTPUH
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3. TemaTu4yeckuii mjian

Ne TpynoemkocTh, akageMH4YeCKUe Yachl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapbl 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,

TecTol

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

5 Tpenasr HanpaBIEHUS 2 2 10 Jomamrane

3a/laHus,
TecTol
IK3amen 4
Hmoczo: 30 30 4 126

O6vem oucyuniunsvt (Mooy/is) 190

(6 ax. u.)

Obvem Ooucyunaunvt (Mooyns) 5

(6 3au. eo.)

4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)

Nen/n | HaumeHoBaHMe pa3iesia JUCHUILIMHBI
(Moays)

Coaep:xanue TUCHUILTHHBI (MOIYJsl) O 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'my6oxoe 00yueHne B peKOMEHIATeITLHBIX
CUCTEMaxX

I'my6okue HelipopekoMeHaauu Juist topn recomendations.
HeiipoceTeBble Monenu aj1st 3ajauu next-item peKoMeH Al
HelipocereBble paHKepbI

3 [IpoasunyToE rirydoKOe 00yUeHne

Konrentnrele moaxoapl. PekoMenganum Ha
MYJBTUMOJAJbHBIX TaHHBIX

RL n1st pekoMeH1aTeNbHBIX CUCTEM
I'padoBrie HEHPOHHBIE CETH B PEKOMEHTAIIHIIX
I'enepatuBHBIE PEKOMEHAATENBHBIE CUCTEMBI

4 BaxxHble mpakTHYeckre TeMbl B 00J1aCTH
pEeKOMeHaanui

AmmudT 1 SKOHOMHYECKHE PEKOMEHIATEIbHBIE CUCTEMBI
A/B TecTupoBaHUe PeKOMEHAATEILHON CHCTEMBI
PacmipocTpanenHbie 6011 B peKOMEHAATEIbHBIX CUCTEMAX
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Tpenapl HanpaBIEHUA

HpI/IKJIaI[HBIe ACIICKTHI U TPCHIABI B PEKOMCHAATCIIbHBIX
CHUCTEMAX

DNEeKTPOHHBIA JOKYMEHT




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
HEOTPAHUYEHHBIM  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.

Ocnognas numepamypa:

1. Manos, 1. A. I'nybokoe oOyueHue u aHanu3 JNaHHbIX. [IpakTHueckoe pyKOBOJCTBO :
npakTudeckoe pykoBoacTBo / 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 TaHHBIE U Pa3BUTHE HEHPOCETEBBIX TEXHOJIOTUH :
yueOHuk Jutst By30B / A. H. PabueBckuii. — MockBa : M3narensctBo FOpaiit, 2025. — 187 ¢. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-17716-9. — TekcT : SJEKTpOHHBIA //
Oo6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/568661.

/Jlonoanumensvhasn numepamypa:

1. MenxenoBuy, JI. AJArOpUTMBI U CTPYKTYphl JJIi MAacCHUBHBIX HaOOpOB JaHHBIX
npakTuyeckoe pykoozcTso / J[. Memxenosuu, 3. Taxuposuu ; nep. ¢ anri. A. B. JloryHoBa. —
Mocksa : JIMK Ilpecc, 2024. - 342 c. — ISBN 978-5-93700-250-1. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.ru/catalog/product/2205044.

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

TensorFlow nns npodu : npaktudeckoe 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
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYMBAIOIIEH IPOBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXIUCIUIUTMHAPHONW TIOATOTOBKH, IPAKTHUYECKOW W HAaydHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsi, MPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[TomerieHust, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTECTalluH, a TaKXKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIHMAT3UPOBAHHON
MeOeTbI0 U TEXHHYECKHIMH CPEICTBAMH OOYUYEHHUS, CIy)KAIlUMHU JUIS TIPEACTABICHUsT 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;

— MEXaHUYECKUMU KaJbKYJIATOPAMU;

— CHEIUAIM3UPOBAHHBIM 000pYIOBaHUEM, BKITIOYAS IEMOHCTPAIIMIOHHOE 000PYI0BaHUE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3]10POBbS,
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
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANIBHBIM 0a3am

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

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

1. | Hayunas snektponnas 6ubmaroreka 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 oopasoBanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exnnoe okno noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM 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'ILHLIC 0a3bl JaHHBIX 151
I/IH(l)OpMaI_II/IOHHBIe CIIpaBOYHBIC CUCTCMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpaHseMoe

OnepaunoHHbIe CHCTEMBI:
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 3aLIUTHI:

Kaspersky Endpoint Security mst OTEYECTBCHHOE JIUIIEH3HOHHOE

ousneca Cranmaptabrii 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) 3apyOexHoe CBOOO/THO PACTIPOCTPAHSIEMOE
Cucremsbl ynpasiaeHusi Onéanorpaguyeckoi nHpopManueit:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
CepBHCHI U CITYXKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe

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

B nponecce n3ydenuss AMCUUIINHBL (Moylisd) «PekoMeHaaTenbHble CUCTEMBI» B paMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH HCIIOIb3YIOTCS TaKUe BUABI y4€OHOM paldOoThl, KaK JIEKIHH,
CEMHUHAaphl, TOMAaIllHUE 3aJaHMsl, TECThl, a TAK)KE Pa3IMYHbIEe BUJIbI CAMOCTOATEIHHOW pPabOThI
oOyyaromuxcst 10 3aJaHUI0 IpernojaBareis, HalpaBleHHbIE Ha pa3BUTHE HABBIKOB
npodeCCUOHATILHON JIEKCHKH, 3aKpeIuieHHe MPaKTUYEeCKUX MPO(EeCCHOHATBHBIX KOMIIETEHIIHH,
MOOILPEHUE UHULIUATHB.

Jlexyus — cuCTeMaTHYecKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
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 nuTeparype. 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.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Haa AOMAallHUMU 3aJaHUusIMM BaXHO BHUMATCIBHO O3HAKOMUTHBCA C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30eKaTh MEPErpy3KH W JIy4Yille YCBOUTHh Marepuai. Mcrosb30BaTh pa3iuyHble UCTOYHUKH
UH(OPMAIIKH, BKIIOYas YUSOHUKH U OHJIAWH-PECYPChI, U 00j1ee TITyO0KOro MOHUMAHHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHI. [IpoBomWTCS mMOCiie OCBOCHHS OIHOM WU
HECKOJIbKUX TEM U CBHJIETENIIbCTBYET O KaueCTBE IMOHMMAHUS OCHOBHBIX MOHSITHUH HM3y4aeMOIo
MaTepuana. TecToBble 3alaHus COCTABJIEHbl K KIIIOUEBBIM IOHSATHUSM, OCHOBHBIM pa3JeliaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOPUSAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

Jl1s TOATrOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMUHOJOTMYECKUI anmapaTr AUCLUILIMHBI
(MOmyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPUN U YMETh UX UCTIOTIb30BaTh B PO ECCHOHATBHON
JeKcuKe. BrnajeHne NMOHATHIHBIM anmnapaToM, BKJIIOYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISIET
OpenojiaBaTeNto  ObICTPO  NPOBEPUTh  YPOBEHb  MOHMMAHUS  CTYJEHTaMHU  BaXKHBIX
METOI0JIOTUYECKUX KAaTETOPUH.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaNpaBlCHHAs Ha YIIIyOJEeHHOE
M3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB YUEOHON AUCIMIIIUHBI (MOTYJIS).

B nporecce camocrosTennbHOM pabOThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepuaiamMH pu MUHUMAJIBHOM y4YacTHH MpenoiaBaress. 3aauu CTyIeHTa BKIIIOYaloT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TJIAHOB
U TE€3MCOB OTBETOB, U3YUYEHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHNE YUeOHO-UCCIIEA0BATENbCKUX
3aIaHUI U IpYyToe€.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHs M0 JMCHHILIMHE (MOLY110)

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

OueHnBaHuEe YpPOBHSI y4EOHBIX JOCTHKCHHM OOYYArONIUXCS MO TUCHUILIAHE (MOIYIIIO)
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 1IKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaIUIMOHHOMN
NATHOAIITFHOM IIKAIOH CIeIyIonM 00pa3oM, eciii HHOE He YKa3aHo B cuiuiadyce JUCIUTUIAHBI

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

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. YeTko  (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 TCOPETHUECKUE ACTIEKTHI TUCIUIUIMHEI (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
M3YUYCHHBIH MaTepua, BBIACTSS €ro KIOYEBbIC acleKThl U
yCTaHaBJIMBas MNPUYINHHO-CJIICACTBCHHBIC CBs3U.
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 | (MOYIIO), HO HCHBITEIBAET TPYAHOCTH npu

CaMOCTOSITETIBHBIX ~ OTBETAX W  HCIMOJB3yeT HETOYHBIC
dopmynupoBkr. B Xo7e OTBETOB OH JOIyCKaeT OMIMOKH,
Kacaromuecs CyTH BorpocoB. CTYICHT CIIOCOOCH pemaTh
TOJILKO CaMble IPOCThIE 3aJa4d W BIQJAEET JIMIIb
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.

Juctumuimaa  (Moayns)  «PeKkOMeHIaTebHBIE CHCTEMBI» OIICHHBACTCS — CIICTYIOIIAM
obpazoM:
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AKTHBHOCTH Bec |KoanuecTBoO Onucanue

Homarmnaue 3amanus | 50% 6 HaGop 3ama4 mo TeMaM Henenu

Tect 10% 15 ®opma MpoBEepKH 3HAHUH CTYIEHTOB Yepe3 OTBETHI Ha
BOTIPOCHI C BHIOOPOM U3 HECKOJBKUX BAPUAHTOB OTBETOB

Ox3aMeH 40% 1 [TuceMeHHast unu ycTHast paboTa Hall 3aJaHUCM,
HAaIpaBJIeHHBIM Ha TIPOBEPKY HOIYyYESHHBIX 3HAHUH U
HaBBIKOB 10 TUCHUIUINHE (MOYIIO)

HToroBasi oneHka pacCYUTHIBAETCS 10 HAKONUTEIbHOM Mo dopmyJie: «0,5 X cpennee
3a momarnHue 3ananus + 0,1 X cpeanee 3a Tectol + 0,4 X sK3amMeH».

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaIHUeE 32IaHUS

Jomamnee 3aganue 1.

1. Peaym3oBarh 0a3oByro mojuenb Item-2-Item pexkomeHmanuii Ha OCHOBE KOCHHYCHOTO
cxojcra (nau Jaccard) /uist HESIBHBIX JIaHHBIX.

2. Peamu3oBath Mojedbh KOJUITAOOPAaTHBHOM  (WIBTpPAllMM HA OCHOBE MAaTPUYHOMN
dakropuzanuu (ALS unu SGD).

3. CpaBHuTh Mojenu no Mmerpukam pamwxkupoBanus (Precision@K, Recall@K, MAP@K,
NDCG@K).

4. CripoeKTHpOBaTh M OMUCATH IBYXyPOBHEBHIN maituiaiiH (candidate generation + ranking)
JUIsl BRIOpAHHOTO JlaTaceTa.

5. I1oArOTOBUTH KPATKUI OTYET C AaHATTU30M PE3YJIHbTATOB U BBIBOJIAMH.

JlomamHee 3a1anue 2.

1. PeanuszoBare HeifpoceTeByro Mozenb s top-N pekoMeHaauuil (Hampumep, Neural
Collaborative Filtering).

2. Iloctpouts Mozens ans next-item pexomennanuit (GRU4Rec, SASRec unu ananor) u
cpaBHUTH €€ ¢ 6a30Boit MF.

3. PeammzoBate mpocroit  HeiipoceteBoit pamkep (MLP wmm  Wide&Deep) s
nepepaHkKMpOBaHUs KaHAUIaTOB.

4. TlpoBecTu CpaBHUTEIBHBIN aHAIN3 MOJICNIEH 110 KAYECTBY U BPEMEHH O0yUeHHUSI.

5. B oTuére onucaTh apXUTEKTYpPHl, TUIIEpIapaMeTPbl 1 UHTEPIPETALUIO PE3YIbTATOB.

JomamHee 3a1anue 3.

1. Peanu3oBaTh KOHTEHTHYIO PEKOMEHAATEIBHYIO MOJIETh C UCTIOIb30BAHUEM TEKCTOBBIX
WA MYJIbTUMO/IATIbHBIX TIPU3HAKOB (HAIIPUMEp, SMOESITUHTH U300paKEHUI UITU ONUCAHUI).

2. TMoctpouts ynpoménnyio RL-cpeny (cuMymsITOp OIB30BaTENS ) U PEAIN30BaTh 0A30BbIi
anropuTm (Harpumep, e-greedy unu Policy Gradient) myist onTuMH3aIiny A0ATOCPOUHOM HArpaIbl.

3. PeamuzoBate TpadoByro momenb (LightGCN wmm amamor) s peKOMEHIAIMH Ha
MOJIh30BaTEIL-TOBAPHOM Tpade.

4. CpaBHHTH TOJIXOJIBI ITO METPUKAM U OIUCATh CIICHAPHH HX TIPUMEHUMOCTH.
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JlomaiHee 3aganue 4.

1. Paccuuratp uplift-MeTpuky Ha CHHTETHYECKHMX WJIM pEAIbHBIX JAHHBIX |
MPOAHATM3UPOBATH BIMSIHHE PEKOMEH AU HA [IEJICBYIO METPHKY.

2. CopoektupoBaTh A/B-TecT sl peKOMEHAATEIbHOW CHUCTEMBI: OMPEICIIUTh THIIOTE3Y,
METPHUKH, pa3Mep BIOOPKU U KPUTEPUU OCTAHOBKH.

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

4, Peamm3oBate REST API cepBuc mms omuoit u3 moxeneir (FastAPI + Docker),
noarotoBuTh Dockerfile u mHCTpYKITHIO 110 3aITyCKY.

JomamHee 3a1aHue S.

1. [loAroToBUTH aHANUTUYECKUNU 0030p (5—7 CTpaHUI] WIM MPE3ECHTALHMIO) M0 OJTHOMY M3
COBPEMEHHBIX TPEHOB B peKOMEeH1aTeIbHbIX cucTeMax (LLM B pekoMeHalusx, TeHepaTUuBHbIC
pexomenpanuu, causal recommender systems, privacy-preserving peKOMEHIAIWH U Ap.).

2. OnucaTh NpaKTUYECKUH KeHC BHEAPEHUS BRIOPAHHOTO MOJIX0/1a B HHIYCTPHUH.

3. [Ipoananu3upoBath OrpaHMYEHUS M [OTCHIMAJIbHBIC HANpPABICHUS JajJbHEHIINX
HUCCIIEIOBAHUMN.

IIpumepHbIe 32IaHUS IO TeCTAM
Tect 1.

1. I'me HanGobIIN OIPOLIEHT PEKOMEHIaTeTLHOTO Tpaduka?
a) Amazon
b) Google Play
c) Pinterest
d) Netflix
Ortsert: d.
2. B 1994r GroupLens npennoxunu cuctemMy Ha 6ase:
a) Konrenrtnoro i2i
b) KomnabopatueHoro i2i
¢) Koutenrnoro u2u
d) KommabopatusHoro u2u
Ortsger: d.
3. Touemy permerne yaactaukoB The Netflix Prize e BHeqpumn?
a) bBombimue aHcamOm Mojenei
b) Cwmena nmapaaurmsl mOTpeOICHUS
c) CwMeHa ynpaBieHUs] KOMITAHUH
d) Mopuenu ycnenu ycrapeThb
OtBerT: a, b.
4. PexoMeHaTeIbHBIC aITOPUTMBI OIICHHBAIOT Yepes3:
a) I[lonp30BaTeIbCKHE OMPOCHI
b) Ownnaitn SKcIEpUMEHTEHI
c) Oddnaitn MmogenpoBaHHe
d) Tenmepst
Ortser: 4, b, C.
5. Retention nonbp30BaTenell mpolie BCEro 3aMepuTh B
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a) KopoTtkowm oHaiiH sKCriepuMeHTe
b) JnuHHOM OHIAH 3KCIIEPUMEHTE
¢) Kopotkom odduiaiin MoaeupoBaHuu
d) dnuuHoM oddraitn MoaeIupOBaHHH
Ortger: b.
6. K mesBHOMYy (implicit) punbdeky oTHOCATCS:
a) BpeMs MPOCMOTpa
b) naiix
C) MOKyIKa
d) orcyrcrBue pundeka
OrtBerT: 4, C, d.
7. Hanbonee BepHbIi BapHaHT TpeiH/TeCT criiuTa’?
a) Ilo aittemam
b) Ilo ro3epam
c) Ilo peiitunram
d) Ilo Bpemenu
Ortser: d.
8. Diversity, B oTiimune ot serendipity, JISTKO XaKHYTb ITPH TOMOIIIH:
a) BHemHuX TaHHBIX
b) Panmomwusaruu
C) Amncam0OJst Moaeneit
d) VYnanenwus cTapbix aiiTeMOB M3 KaTajora.
Ortsert: b.
9. Kakoii BHA <«IOMYISIPHOCTH»  ycToWMuMB U K d3pdexty Mardes, u «
HEJI0CTaTOYHOMN CTaTHCTHKE:
a) CyMMa 1eneBbIX COOBITHIA (TIPUM. KIIHKOB)
b) Cymma coObITHIi 32 OKHO (TIPUM. ITOCTICTHUNA MECSIII)
c) KouBepcus (puM. KJIMKH/TIOKA3bI)
d) JloBepuTenbHbIN HHTEPBAJ KOHBEpcUH (TIprM. BuiicoH)
Ortger: d.
10. Yto syuriie UCMOIB30BaTh HA MOJb30BaTeNe C | JIAIKOM M HOBBIX aliTeMax 0e3 CTaTUCTHKH
B3aMMOJICVCTBUM:
a) KomnabopatuHblii i2i
b) KoutenTHbIi i2i
¢) KomnabopaTuBHsIiii U2U
d) SLIM
Ortger: b.

Tecr 2.

1. K monensm Ha rpadax OTHOCATCS:
a) PinSage
b) TwHIN
¢) LightGCN
d) SASRec
Ortser: 4, b, C.
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2. Mg npumenenust SVD ( Ha HOBOM I10JIb30BAaTEJIE MOXKHO:

a) OOy4HTb pPa3sIoKEHHE 3aHOBO
b) YMHOXHTB CBIPOI BEKTOP IOJIb30BATENS HA Va!
z vy
C) YMHOXHTbH CHIPOW BEKTOP MOJIb30BATEIIS HA d*d
Z;vy
d) TlomemuTs CHIPOil BEKTOp MOJIB30BaTes Ha 4 d
Ortser: 3, b.
3. Implicit ALS otnmuaercs ot Explicit:
a) Hammuumem KIMKOB B Taprere
b) «Perynspusaiueii» Ha OTCYTCTBUE B3aUMOCHCTBUS
C) HesBHBIM BBIBOJOM pEIICHUS
d) Hamwuuem naiikoB B Taprete
Ortgert: b.
4. SASRec otiinuaetcs ot BERT4Rec
a) KaysanpHoit MaTpuiieii BHUMaHUS
b) OrcyrcrBuem 3agaunt MLM
€) CnaBuUroM TapreTHOM MOCIIe0BATEIbHOCTH Ha | MO3UIIHIO
d) CrocoOGHOCTBIO pabOTaTh C MOCIEAOBATEILHOCTIMHU
OtBerT: a, b, C.
5. Ha sTamne pamXxupoBaHus JIydIie BCero padboTaroT
a) Explicit mogenu
b) Implicit mogenu
C) DOBpucTHKH (CBEXee, MOIMTUCKH)
d) SLIM
Otgert: a.
6. Ha srame xaHauIaToreHepayy Jy4qiine Bcero padoTaroT
a) Explicit mogenu
b) Implicit mogenu
C) OBpucTHKH (CBEXee, TOIMTUCKH)
d) SLIM
OtserT: b, ¢, d.
7. K MozensiM HelpoCceTeBOT0 paHKUPOBAHUSI OTHOCSITCS
a) Wide&Deep
b) DCN-V2
c) HiFormer
d) SA-TF
OtBerT: a, b, C.
8. Uurepnperupyemocts (Interpretability)
a) OrTBevaeT Ha BOMPOC «IIOYEMY MOJIENb Jlajia TAKOH OTBET?»
b) OtBeuaet Ha BOIIPOC «4TO B MPHU3HAKAX YKA3bIBACT HA TAKOH OTBET?»
¢) bBornee nosne3na pa3paboTUnKy
d) bonee none3na norpeOUTENIO
OrTBer: 4, C.
9. K cMmerieHHnsIM B pEKOMEH/IATEIbHBIX CHCTEMAaX OTHOCST:
a) Popularity bias
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b) Position bias

c) Selection bias

d) User/ltem bias
OrtBerT: a, b, C.
10. RL B RecSys mo3Bossier

a) Pa6orats ¢ He [ID Haba0AeHUAMEI

b) VYuwmteiBaTh HOITOCPOUHBIE LIETH

€) JKamHO peKOMEHI0BATh AWTEMBI

d) ITocrpouts Oeii3naiiH paHKHPOBAHUS
OtBerT: a, b.

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTrTeCTallui 110 JTMCHUIIIMHE (MO}IyJIIO)

00paTHOH CBSA3M OT TOJIb30BaTEICH?

YIYHYIICHUIO CUCTEMbI UEPE3 MCITIOJIE30BaHUE

MOAKPEINICHUEM KaK
PEKOMCHAAUA IJIsd

Ne 3ananue OtBer Kommnerenuus
n/n
1. | Kakoe mporpamMmmMHOe perieHre peaan3oBarh s Pazpenenue no BpemMeHu OIIK-3
KOPPEKTHOTO pa3jiefieHHs JaTacera B KaK METOJ1 TpOrpaMMHON
PEKOMEHIATENbHBIX CUCTEMAX C YIETOM peanuzannu
BPEMEHHBIX 3aBUCUMOCTEN?
2. | Kakyro MaTeMaTHUECKYIO0 METPHUKY BBIOpATh AJIs HitRate@K kak [K-2
OLICHKH 10T PEKOMEHATEIbHBIX CIIUCKOB C MaTeMaTH4YecKasi Mepa
pENieBaHTHBIMH JIEMEHTaMH B Tom-K? KayecTBa peKOMEH Al
3. | Kak maremMaTndecku KOppeKTHO Explicit feedback xax Tum IK-2
chopMyInpoBaTh 3aaa4y y4éra sIBHBIX JaHHBIX JUIS
OTKJIMKOB TOJIb30BaTeNeil B MOAETH MaTeMaTH4YEeCKOTO
peKoMeHauui? MOZEIIUPOBAHUS
4. | Kakoii anroputm peaqn3oBaTth B IPOrPAaMMHOM ALS (Alternating Least OIIK-3
CpeZACTBe JUIsl ONTUMH3ALMHI BEKTOPHBIX Squares) kak anroputm
Mpe/CTaBICHUH Mob3oBaTeneii u 00beKTOB? MPOrpaMMHOMN pean3aliu
5. | Kakyro MatemaTHUECKyHO MOJIEIb UCIIONb30BaTh | [loxxos Ha Ga3e mogo0us IK-2
JUIs1 BBIYMCIICHUS CXOCTBA MEXKILY KaK MaTeMaTH4YecKast
MI0JIB30BATENIAIMU WIIN DJIEMEHTAMH B MO/IENTb
PEKOMEHIaTeNbHOU cucteme?
6. | Kakoe nporpamMmmHoe cpeacTBO pa3paboTarh Ajs Matpunynas OIIK-3
pa3JI0KEeHUs] MaTPHUILIbl B3aUMOJEHCTBUM Ha (hakTopHU3aLUs KaK
JaTeHTHbIE (HaKTOPHI? WHCTPYMEHT NPOrPaMMHOM
peanuzanuu
7. | Kak maremMaTiueckn KOPPEeKTHO IOCTAaBUTh PCA c BeiOopom uucna [K-2
3aJauy CHIKEHHSI Pa3MEPHOCTH JaHHBIX C KOMITOHEHTOB KaK
WCTIOJIb30BaHNEM OCHOBHBIX KOMITOHEHTOB? MaTeMaTH4YecKas
MOCTaHOBKA 3a/1a41
8. | Kakyro MaTeMaTHUECKYIO0 METPHUKY BBIOpATh AJIs Precision kak [K-2
OIIEHKH JIOJIM TPABUIIBHO MPEICKa3aHHBIX MaTeMaTH4YecKas Mepa
PEJIeBaHTHBIX DJIEMEHTOB? KadyecTBa KJIacCU()UKALUH
9. | Kak copmynupoBats peKOMEHAALUIO 110 O0byuenue ¢ [K-5
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pa3BUTUA CUCTEMBbI

10. | Kak npencraBuTh pe3yabTaT paboThl CUCTEMBI B OOBSCHUMOCTH IIK-5
BUJIE OOBSICHUMBIX PEKOMEHIAIUH TSI (Explainability) kak ¢popma
KOHEYHBIX MOJIB30BaTENeH? HPE/ICTaBICHUS
pe3yiabTaToB
11. | Kakyto apXuTeKTypy NpOrpaMMHOTO CPEACTBa Mogenu Ha rpadax Kak OIIK-3
BBIOpATH JUTS TIPEJICTABICHNS CBA3EH MEXKIY apXUTEKTypa IPOrpaMMHOM
MOJIb30BATEIISIMU U 3JIEMEHTaMU 4epe3 rpadbl? CHCTEMBI
12. | Kakoe nporpaMMHOE pelIeHHe peaan30BaTh Iis Mogpenu Ha OIIK-3
yu€Ta 1ocIeJ0BaTeIbHOCTEH B3aUMOICHCTBUI MOCTIEIOBATENLHOCTSIX KaK
IPH MTpeCKa3aHUN PeKOMEHIAITHNA? HMHCTPYMEHT IIPOTPaMMHON
pa3paboTku
13. | Kak MatemMaTH4eCKH KOPPEKTHO OIHCATh BexTopnast aBToperpeccus IK-2
3aBUCHMOCTH MEXy HECKOJIbKHMHU KaK MaTeMaTH4eCcKas
BPEMEHHBIMH PsIIaMH B PEKOMEHIATEIbHBIX MO/IENIb BPEMEHHBIX
cUCTeMax? 3aBHCHMOCTEH
14. | Kak chopMynrpoBaTh peKOMEHIAIHIO 110 YYETY SIBHBIE OTKJIMKH KaK [K-5
THTIA OTKJIMKOB MOJIb30BAaTENEH IPH MOCTPOCHUH | PEKOMEHAAIMs Juist cOopa
MOJEJIH PEKOMEHAAINIT? JTaHHBIX
15. | Kakyto pekoMeHIanuo chopMyIupoBaTh st Ycrpanenue cMemeHUs [K-5
yCTpaHEeHUsI POOJIEMBI TIPEATIOYTECHHS HOMYJISIPHOCTH KaK
MOMYJISPHBIX JIEMEHTOB B CHCTEME? PEKOMEHIAIHS JUTS
YIIyUYIICHUS] CUCTEMBI
16. | Kakoe nporpaMMHOE CpeICTBO BHIOPATH JIJIsS [ToroxoBast 00paboTKa Kak OIIK-3
00paboOTKH OOJBIITNX 00HEMOB JIaHHBIX TEXHOJIOTHS IPOTPaMMHOKN
PEKOMEHIAIHiA B peallbHOM BpeMEeHN? peanuzamnun
17. | Kakoe nporpaMMHOe pelieHue pa3padoTarh A [IponsunyTas OIIK-3
YIIy4dIICHHS. MATPUYHON (haKTOPU3aIIUU uepe3 (hakTopHU3aLUs KaK
n00aBIIeHHE JIOTIOJTHUTEIBHBIX (hPaKTOPOB? MHCTPYMEHT IIPOTPaMMHOM
ONITHMU3ALUH
18. | Kak chopmynupoBaTh pekoMeHIamo mo yuéry | JlomeHHble crienudukn Kak [IK-5
crienUKM JOMeHa (e-commerce, CTPUMUHT) PEKOMEHIAIHS JUTS
IpH pa3paboTKe CUCTEMBI? aJlanTalyy peeHus
19. | Kak MaTtemMaTu4ecku KOPPEKTHO MOCTABUTh HesBuble otrkimku (Implicit [K-2
3a/lavy y4éTa KOCBEHHBIX JICHCTBHIMA feedback) kax
IOJTh30BATENEH (MTPOCMOT), KIIUK) B MOZEITH? MaTeMaTHIecKast
MOCTaHOBKA 3aJ1a4H
20. | Kakyro MaTeMaTHYECKYIO0 METPHUKY BBIOpATh AJIs NDCG kax [K-2

OIIEHKM KauyecTBa PEeKOMEHJIALUNA ¢ YUYETOM
MOPsIIKA JIEMEHTOB B cIIUCKe?

MaTeMaTH4YecKas Mepa
paHKUpPOBaHUS
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