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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuunianHel (Moayss) «PekoMeHaaTebHble CUCTEMBD) COCTaBIICHA B
COOTBETCTBUHM C (pellepalbHBIM T'OCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO
oOpa3zoBanus — maructpatypa o HampasiaeHuio 02.04.01 MaremaTtuka U KOMIIbIOTEPHbBIE HAYKH,
npopmwis MammmHHOe OO0y4YeHHE B JJIEKTPOHHOW KOMMEPIHH, YTBEPXKACHHBIH IMPHUKA30M
MuHucTepcTBa HayKu M Bhiciiero obpazoanust Poccuiickoit ®@eneparuu Ne 810 ot 23.08.2017
roja.

N3yuenue nucuMiuiMHbl (Moayis) «PekoMeHIaTellbHble CUCTEMBI» MO3BOJSET OBJIAJCTh
COBPEMEHHBIMU METO/IaMH IE€PCOHAIN3ALUN LHU(PPOBBIX CEPBHCOB, YTO SBIISETCS KIIOUYEBBIM
(haKTOpPOM TMOBBINIECHHS KAYECTBA MOJIB30BATEIHCKOTO OmbITa U 3 hexkrnBHOoCcTH U T-Npo1yKTOB B
pa3IMYHbIX OTPACIISX.

MecTo TMCHUNJIMHBI (MOAYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl
Hacrosimas nucnumimHa (MOyJb) BKIIOYCHA B YICOHBIH IIJ1aH IO MPOTrpaMMe TIOITOTOBKU
maructpatypsl no HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
MammHHOe 00y4eHuUe B AJICKTPOHHOM KOMMEPIIMH U BXOJHT B 00513aTeNIbHYIO YacTh bioka 1.
JucuuruimHa (MOyJIb) U3y4aeTcs Ha 2 Kypce B 4 ceMecTpe.

Heap wu3yveHusi AUCHUILUIMHBI (MoayJisi): (OpPMHUpPOBaHHE CHCTEMHBIX 3HAHUM,
MPAKTUYECKMX YMEHUW W HABBIKOB pa3pabOTKH, OICHKH W BHEAPEHUS COBPEMEHHBIX
PEKOMEH/IaTEIHHBIX CHUCTEM Ha OCHOBE KIJIACCUYECKUX WM TPOABHHYTHIX METOJIOB MAITMHHOTO
00y4eHus U TIIyOOKOro 00yUYeHus.

3agauu u3ydeHusi JUCHUIIUHBI (MOTYJIfA):

— M3YYUTh OCHOBHBIC TMOJAXOJbl K TIOCTPOCHUIO PEKOMEHIATENbHBIX CHUCTEM,
KJaccu(puKaIuio GyHKIUNA paHKUPOBAHUS H COBPEMEHHBIC MOJICITH PEKOMEHTAITHH;

— OCBOHWTBH METOJIBI (POPMATTU3AINH 33129 PEKOMEHIAINI, BRIOOpA U pacuéTa METPUK
Ka4ecTBa paHKUPOBAHUS,

— HAYUYUTHCS Pa3padaThIBaTh M PEATM30BBIBATh PEKOMEH/IATSIIbHBIC MOICITH Pa3TMIHON
cnoxkHoctd Ha Python ¢ wucnonb3oBanumem PyTorch u  crenmamu3npoBaHHBIX
¢petimBopkoB (RecBole, RecTools, RePlay);

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

— OCBOWTH TPAKTHKH BHEJAPCHHS PEKOMCHJIATEIBHBIX CHCTEM, BKJIIOYas pa3paboTKy
API-cepBucos (Docker) u nposenenue A/B-tecTiupoBaHus.

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

3Hamp:

— OCHOBHBIC TIOJIXOJTI PEKOMEHIATSIBHBIX CHCTEM M aJITOPUTMOB K PEIICHUIO 33191
PaHKUPOBAHMS U PEKOMEH AU TOJIh30BATEIISM;

— OCHOBHBIC METPUKH TSI 3314 PAHKUPOBAHUS 1 PEKOMEH/IAIINN;

— knaccudukanuo GyHKIUA PaHKUPOBAHUS U OCHOBHBIX MPEACTABUTENECH KaXKI0TO
KJiacca,

— TMPOJIBHHYTHIC MOJICIH JUISl IIOCTPOSHUS PEKOMEH TAIIHA.

ymembw:

— MPaBWIBHO ONpPENeNSITh ©  (OPMAIM30BBIBATH  3aJady JUIS  TOCTPOSHUS
PEKOMEH/IaTEIbHON CHCTEMBI,
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— OMNpeAessATh U UMIUIEMEHTUPOBATh (YHKLIUU PAaHKHUPOBAHUSA U METPUKH KauecTBa
OLICHKH aJITOPUTMOB;

— pas3pabarbiBaTh MOJEIM MAIIMHHOTO OOy4YeHMs Il PEKOMEHIATEIbHBIX CHCTEM
pa3HOM CJI0’KHOCTH Ha si3bIKe IporpammupoBanus Python;

— OOBACHATh M MHTEPIPETUPOBATh IPEJICKA3aHUS HA JIOKAIBHOM U IJ100aIbHOM
YPOBHE MO/JIeJIeH, UCIIOIB30BATh UX ISl OTJIAJKU OMIMOOK U aHOMAIIUH;

— paspabareiBaTh 0azoBbiec APl cepBuCHI UIS PEKOMEHIATENIBHBIX MOJIENCH C
nomorsio Docker.

61a0ems:

— OCHOBHBIMH peKoMeHaTenbHbIME (hpeiimBopkamu: RecBole, RecTools, RePlay;

— HaBBIKOM  HamucaHus TIIyOOKMX HEWpoHHBIX cered Ha PyTorch mns
PEKOMEHIaTENBHBIX CUCTEM,

— METpPUKaMU I 3a]1a4M PaH)KUPOBAHMUS,

— HHCTpyMEHTaMH AJis nmpoBesieHust 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 NPUHIUIBI
NPOEKTUPOBAHMS M IOCTPOCHUS
MPOTrPaMMHBIX CHCTEM,
APXUTEKTYpY HH(POPMAIIMOHHBIX
pELIeHUH T aHAIN3a TaHHBIX,
COBpPEMEHHBIE SI3BIKH
NpOrpaMMHUPOBAHHUS, a TAKXKE
OTEYECTBEHHBIE POTrPaMMHEIE
miat(opmel

OIIK-3.2.

YwMmeet pazpabaTeiBaTh
NIPOrPaMMHBIE MOAYJIU IS
cOopa, XpaHeHHs 1 00padOTKH
JaHHBIX, PCAJIN30BbIBATH
MaTEMATUUYCCKUEC MOJCIIN B BUIC
NPOrPaMMHBIX PEIICHHUH,
O6eCH€‘-II/IBaTb HX MHTCTpaluio C
MH()OPMATMOHHBIMU CUCTEMaMH
U MTOJIEP)KUBATH UX YCTOWYINBYIO
1 Oe30macHyo padoTy

OIIK-3.3.

Nwmeet mpakTryecKuid OnbIT
pa3pabOTKH U BHEIPEHUS
MIPOrPaMMHBIX CPEJICTB,
PEeAM3YIOINX METO/IBI
MAIIIMHHOTO O0YYCHUS, BKITFOYAs
TECTUPOBAHUE,
JIOKyMEHTUPOBaHUE U
COIIPOBOK/ICHUE Pa3paboTaHHBIX
pereHuit

[K-2.

CrniocoOeH pa3pabaThiBaTh,
PpCaJIM30BbIBATH U
CONPOBO’K/IaTh MPOIPaMMHBIEC U
AJTOPUTMHUYCCKHUE PECUHICHUA HaA
OCHOBE MAIIMHHOT'O O0y4YEeHUS
B HHIYCTpHUAIBHOU cpenie

[K-2.1.

3HaeT COBpEMEHHBIE SI3BIKU
mporpaMMupoOBaHus, METO/bI
MIPOEKTHPOBAHUSI TPOrPAMMHBIX
CHUCTEM, apXUTEKTYPHBIE
MOJXO/IBI K TOCTPOCHUIO
CEPBHCOB MAIIMHHOTO 00ydYeHus,
a TaKKe IMPUHIHUIIBI oOecrieueHust
UX HaJIeKHOCTHU H
MacCIITa0NPyEeMOCTH

[K-2.2.

Ymeer pazpabarbiBaTh
AITOPUTMBI M IPOrPaMMHBIE
peLeHH s IS 3a]1a4 MallTHHHOTO
00y4eHus1, OCYIIECTBIISATh UX
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WHTETPAIHIO B
WHPOPMALMOHHBIE CUCTEMBI
3JIEKTPOHHON KOMMEPIIUH,
MPOBOJUTH TECTUPOBAHUE U
BaIMJALNIO pa3paboTaHHBIX
peleHuit

[K-2.3.

NmeeT npakTHueCKUN ONBIT
ydacTus B pazpaboTke u
BHEIIPECHUH TIPOTPAMMHBIX
pelieHnii Ha OCHOBE MAIIMHHOTO
o0ydeHus B paMKax MPOEKTHOMN
Wiu poheCCUOHATBHOMN

eI TCeIbHOCTH

[K-5.

CrocoOeH mpeacTaBIsaTh
pe3yIbTaThl
npohecCHOHATBHOMN
JeSITeIbHOCTU U
pa3palaThiBaTh NPAKTHYECKUE
PEKOMEHIAINH 10
IIPUMEHEHUIO TEXHOJIOTUI
MAaIIMHHOTO O0YYEeHHS B
ANEKTPOHHON KOMMEPLIHU

[IK-5.1.

3HaeT TpeOOBaHMS K IMTOATOTOBKE
AHAIUTUYECKON U TEXHUYECKOU
JTOKYMEHTAITUH, a TaKKe
MIPUHIIUIIBI TTPEICTABICHUS
HAyYHBIX U MPUKIATHBIX
pe3ynbTaToOB

[K-5.2.

Ymeer popMyTupoBaTh
pe3yIbpTaThl MPOHECCHOHATBHOM
JIeSITeJIbHOCTH B
CTPYKTYPUPOBAHHOM U
000CHOBAaHHOM BHJIE,
pa3pabaThiBaTh MPAKTHYECKUE
PEKOMEHAAIINU U MTPEACTABIATD
WX PA3TUYHBIM KaTerOPHIM
3aMHTCPCCOBAHHBIX JIMIL

[K-5.3.

Nwmeet mpakTuyecKuid ONbIT
IMOJITOTOBKH OTYETOB,
aHAJIMTUYCCKUX MATCPUAIIOB
MyOIMYHOTO TIPEJICTABICHUS
pe3yabTaToB MPOGECCUOHATBHOM
ESITENHHOCTH
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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)

Conep:xanue TUCHUILTHHBI (MOYJs) O TeMaM

1 BBe,Z[eHI/IC B PCKOMCHIATCIIbHBIC CUCTEMbI

BBenenue B pekoMeHaTeNbHbIE CUCTEMBI

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 ajst 3aJauu next-item peKoMeHAaui
HelipocereBble paHKepbI

3 [IpoasunyToE rirydoKOe 00yUeHne

Konrentnrele moaxoapl. PekoMenganum Ha
MYJBTUMOJAJbHBIX TaHHBIX

RL nJ1st pekoMeH1aTeNbHBIX CUCTEM
I'padoBrie HEHPOHHBIE CETH B PEKOMEHTAIIHIIX

4 BaxHbIe TpakTHYECKUE TEMBI B 00JIaCTH
peKOMEH AU

Uplift u sxoHOMUYECKHE PEKOMEHAATEIBHBIE CHCTEMBI
A/B TecTUpoBaHHE PEKOMEHIATEILHON CHCTEMBI
PacripocTpanenHble 6011 B peKOMEHAATEIBHBIX CUCTEMAX
Hanucanue cepBuca peKOMEHIaTEIbHON CUCTEMBI
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Tpenapl HanpaBIEHUA

HpI/IKJIaI[HBIe ACIICKTHI U TPEHABI B PEKOMECHIATCIIbHBIX
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
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM U3 Jr000i TOUKH, TJe ecTh MOJKII0YeHUE K ceTH MHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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 TaHHBIC 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 wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568661.

/Jlonoanumensvhasn numepamypa:

1. MenxenoBuy, JI. AJAropuT™Mbl M CTPYKTYphl JUJII MAacCHUBHBIX HAOOpOB JAaHHBIX
npakTudyeckoe pykoBozcTso / J[. Memxenosuu, 3. Taxuposud ; nep. ¢ auri. A. B. JloryHosa. —
Mocksa : JIMK Ilpecc, 2024. - 342 c. — ISBN 978-5-93700-250-1. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.ru/catalog/product/2205044.

2. PaBmuanmupan, C. I'mybokoe oOy4yenne ¢ moakperuienueMm 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-TEXHMYECKON 0a30i, COOTBETCTBYIOILEH
JEMCTBYIOIINM MTPOTHBOITOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYMBAIOIIEH IPOBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXIUCIUIUTMHAPHONW TIOATOTOBKH, IPAKTHUYECKOW W HAaydHO-
HCCJIEI0BATENBCKOM paboT 00yUaIOMUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[Tomerienus1, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH IJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENBbHOM paObOThl U MOMEIICHUS JUI XpaHEeHHs U PO(YUIaAKTHUECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIHMAT3UPOBAHHON
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 auciumInHbl (MOIyIIs1) 00eCeYnBaeTCs B YUCOHBIX ayTMTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOMH;

— MEXaHUYECKUMU KaJbKYJIATOPAMU;

— CHEIUAIM3UPOBAHHBIM 000pYIOBaHUEM, BKITIOYAS IEMOHCTPAIIMIOHHOE 00OPYIOBAHHE.

[TomereHus 11 caMOCTOATEIBHOM pabOTHI 00yUYaIOIINXCA, B TOM YHCIIE IPUCTIOCOOTICHHbBIE
JUISL MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3]10POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obOecriedeHHEeM  JIOCTyNa B JJICKTPOHHYIO  WH(OPMAIMOHHO-00pa30BATEIBHYIO  CPEAy
YHusepcurera.

OOyyarommMcst TPeNOCTaBIAETCS JAOCTYN (B TOM 4YHCIE YJAlI€HHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTu «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANIBHBIM 0a3am

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

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 moptan «Poccuiickoe oopazoBanue” | 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 (MOI[y.]'II-O), 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 CIIPpaBOYHBIC 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 HCIOIb3YIOTCSl TaKue€ BUJbI yueOHOU paboThl, KaK JIEKIHH,
CEMHUHAaphl, TOMAaIllHUE 3aJaHMsl, TECThl, a TAK)KE Pa3IMYHbIEe BUJIbI CAMOCTOATEIHHOW pPabOThI
oOyyaromuxcst IO 3aJaHHI0 [PerojaBaTelsis, HalpaBleHHblE Ha pPa3BUTHE HAaBBIKOB
npodeCCHOHATIBHON JIEKCHKH, 3aKpEeIIeHHE MPAaKTUYEeCKUX MPO(PECCHOHATBHBIX KOMIETEHIHUH,
MOOILPEHUE UHULIUATHB.

Jlekyusi — CHCTEMAaTHYECKOE, IIOCIEN0BAaTEIbHOE, MOHOJIOTUYECKOE  HW3JIOKEHUE
IpernojiaBaTenaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOIO XapaKTepa.
B mpouecce neknuil peKOMEHIyeTcsi BECTM KOHCHEKT JIEKIUH: KpaTKO M CXEeMaTH4HO

q)HKCI/IpOBaTI) OCHOBHBIC HJIE€HU, BBIBOABI U O606H.[€HI/I$I JICKIIMH, BBIACIIATH BAXHBIC MBICIIH,
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KJIIOYEBBIE CJIOBa M TepMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpbIE
BBI3BIBAIOT 3aTPYAHCHHUS, U TIOMBITATHCSI HAUTH OTBETHI B PEKOMEHIOBAHHOM Jteparype. Eciu
pa3o0paTbCsi B MaTepuaie HE YAAeTcs, ClieAyeT cOpMYIMpPOBaThH BONPOC M 3a7aThb €ro
MPETOAABaTEI0 HAa KOHCYJIBTAIUU WA BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHSITHSI.

Cemunap — 310 (hopMa yueOHOH IeATEILHOCTH, POBOIUMAs B yUeOHOM 3aBEICHUH I10]1
PYKOBOJICTBOM IpemnojaBaTelisi, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U APYrux popmax B3auMOACHCTBHUS.

s ycnenmHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMUTBCS C TEMOU
3aHATUA U OCHOBHBIMU MaTepuaiaMu, YTOObl MMETh BO3MOXKHOCTb AKTHMBHO Y4acTBOBaTh B
o0cyxnenuu. Takke MOJE3HO MOATOTOBUTH BOIPOCHI U MU JJISi OOCYXKICHHUS, YTO MOMOXKET
I1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

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

HpI/I pa60Te Haa AOMAaIlHUMU 3aJaHUsAIMHU BaXHO BHHUMATCIIBHO O3HAKOMUTHCA C
TpeOOBaHUSMHU M CPOKaMU BBITIOJHEHUS. PexoMeHayeTcs pa30uBaTh 3aaHusl Ha ATAllbl, YTOOBI
n30eKaTh TMEPErpy3KH W JIy4Yille yYCBOUTH Marepuai. crosib30BaTh pa3lM4HbIC HCTOYHUKHU
UH(OPMAIIUK, BKIIIOYask YISOHUKH U OHJIAWH-PECYPChI, IUIs 00jiee TiTyO0OKOro TOHUMAHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHI. [IpoBomWTCS mMOCiie OCBOCHHS OIHOM WU
HECKOJIbKUX TEM U CBHJIETENIIbCTBYET O KaueCTBE IMOHMMAHUS OCHOBHBIX MOHSITHUH HM3y4aeMOIo
MaTtepuana. TecToBble 3alaHus COCTABJIEHbl K KIIIOUEBBIM IOHSATHUSM, OCHOBHBIM pa3JeiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOPUSAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

Jl1s TOATrOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMUHOJOTMYECKUI anmapaTr AUCLUILIMHBI
(MOmyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPUN U YMETh UX UCTIOJIH30BaTh B PO ECCHOHATBHON
JeKcuKe. BrnajeHne NMOHATHIHBIM anmapaToM, BKJIFOYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISIET
OpenojiaBaTeNto  ObICTPO  NPOBEPUTh  YPOBEHb  MOHMMAHUS  CTYJEHTaMHU  BaXKHBIX
METOI0JIOTUYECKUX KAaTETOPUH.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
M3YYEHUE OTJENbHBIX TEM U BOIIPOCOB YUEOHON AUCIMIIIUHBI (MOTYJIS).

B nporecce camocrosTennbHOM pabOThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepuaiamMH pu MUHUMAJILHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMu JIeKIu# (00paboTka TeKCTa), MOBTOPHOE N3YYCHHE YUeOHBIX MaTepHaJIOB TIAHOB
U TE€3MCOB OTBETOB, U3YUYEHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHNE YUeOHO-UCCIIEA0BATENbCKUX
3aIaHUI U IpYyToe€.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHS M0 JMCHUILIMHE (MOLY1I0)

Kpurtepun nosyyenusi ypoBHsi M OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUUH 10
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 TCKYHICT'O KOHTPOJISI YCIICBACMOCTU U HpOMC)I(WO‘-IHOfI aTTeCTalun
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UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaJUI[MOHHOU
NATHOAIITFHOM IIKAIOH CIeIyIonM 00pa3oM, eciii HHOE He YKa3aHo B cuiuiadyce JUCIUTUIAHBI

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 (MOIyB). On CaMOCTOSITEITEHO u JIOTHIECKU

MOCJICIOBATEIFHO OTBEYACT HA BCE BOMPOCHI, AKIICHTHPYS
BHHMaHHE Ha HauOojee BaXHOM. YMEET aHalIu3UpOBaTh,
CPaBHHBATB, KJIACCU(HUIMPOBATD, 000011aTh,
KOHKPETHU3UPOBATh W  CHUCTEMATH3UPOBATH  M3YyUCHHBIH
Marepual, BBIICIAS KIIOYEBbIE MOMEHTHI M YCTAHABIHBAsS
MPUYMHHO-CIICAACTBEHHbIE  CBsA3U. YeTko  (opMynupyer
OTBEThI, YBEPEHHO MHTEPIPETHPYET PE3yJIbTaThl aHATU30B U
JPYTUX HMCCIICAOBAHUMA, a TaKKEe PEIIAcT CIOKHBIC 3a/layuu.
CTyZieHT XOpOIIO 3HAaKOM C METOJAaMH HCCIIeIOBaHMS,
HEOOXOJUMBIMU JUTS TIPAKTHYECKON JESTEIbHOCTH, U YMEET
CBSI3BIBATH TCOPETHUECKUE ACTIEKTHI TUCIUIUIMHEI (MOAYIIS) C
MPAKTHYECKUMH 3a/1a9aMH.

Xoporro CryneHT oOnamaeT 3HAHUSAME MPEAMETa MOYTH B MOTHOM

6 Xopormo o0BeMe paboueii MporpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIeIOBAaTENILHO U BCECTOPOHHE OTBEYAET Ha BCE BOMPOCHI,
aKIEHTUPYS] BHUMaHUE Ha HAnOoJee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIUPOBATH,
0000mIaTh, KOHKPETH3UPOBATh H  CHCTEMATH3HPOBATH
M3YUYCHHBIH MaTepua, BBIACTSS €ro KIOYEBbIC acleKThl U
yCTaHaBJIMBas MNPUYINHHO-CJIICICTBECHHEBIC CBs3U.
dopMyTUpyeT CBOM OTBETHI, YBEPCHHO WHTEPIPETUPYET
pe3yJibTaThl aHAJIW30B W JIPYTHX MCCIEJAOBaHUN, a TaKkKe
pelaeT CIIOKHBIE CUTYaIlMOHHbIe 3a7a4i. CTYJEHT XOPOIIOo
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

CaMOCTOSTENIbHBIX ~OTBETaX M HCIOJb3YET HETOYHbIC
(dhopmynupoBkr. B Xoze OTBETOB OH JOMyCKaeT OLIMOKH,
Kacaromuecst cyTu BompocoB. CTymeHT crmocoOeH pemaTh
TOJIBKO CaMble IPOCThIE 3aJa4d M  BJIAJACET JIMIIb
MUHHUMaJIbHBIM HA0OPOM METOJIOB UCCIIEIOBAHHSI.

3 He CIaH CTy,Z[CHT HC OBJIAZCI 00s13aTeNbHBIM MHUHUMYMOM 3HAHUH 1O
He cllaH npeaMEeTy U HE MOXKET OTBECTUTHL Ha BOIIPOCHI, JAXKE CCIIN
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

TecTsr 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 110 TUCLHUIUINHE (MOAYIIIO)

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. CpaBHuUTh Mozenu no merpukam pamwxkupoBanus (Precision@K, Recall@K, MAP@K,
NDCG@K).

4. CnpoeKTUpOBAaTh U OIUCATH JABYXypOBHEBbIH Naiuiaitd (candidate generation + ranking)
JUIsl BRIOpAHHOTO JlaTaceTa.

5. I1oArOTOBUTH KPATKUI OTYET C AaHATTU30M PE3YJIHbTATOB U BBIBOJIAMH.

JlomamHee 3a1anue 2.

1. PeanuszoBare HeifpocereByro Mojenb Ui top-N pekoMeHaauuil (Hampumep, Neural
Collaborative Filtering).

2. Tloctpouts Momenb ais next-item pekomenmanuii (GRU4Rec, SASRec wiu anasor) u
cpaBHUTH €€ ¢ 6a30Boit MF.

3. PeammzoBate mpocroit  HeiipoceteBoit pamkep (MLP wmm  Wide&Deep) s
IIEPEPAHKUPOBAHUS KaH/IUIaTOB.

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

5. B oTuére onucaTh apXUTEKTYphl, TUIIEpIapaMeTpbl 1 UHTEPIPETALUIO PE3YIbTaTOB.

JomamHee 3a1anue 3.

1. Peanu3oBaTh KOHTEHTHYIO PEKOMEHAATEIbHYIO MOJETh C UCIOIB30BAHUEM TEKCTOBBIX
WA MYJIbTUMO/IATIbHBIX TIPU3HAKOB (HAIIPUMEp, SMOESITUHTH U300paKEHUI UITU ONUCAHUI).

2. Tloctpouts ynpoménnyto RL-cpeny (CUMyIsITOp OIB30BATENSI) U PEATU30BaTh 0A30BbIi
anropuTm (Harpumep, e-greedy unu Policy Gradient) myist onTuMH3aIiny A0ATOCPOUHOM HArpaIbl.

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

4. CpaBHHTH TOJIXOJIBI ITO METPUKAM U OIHCATh CIICHAPUH MX IPUMEHUMOCTH.
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JlomaiHee 3aganue 4.

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

2. CropoektupoBaTh A/B-TecT sl peKOMEHAATEIBbHOW CHUCTEMBI: ONPEICIUTh THUIIOTE3Y,
METPHUKH, pa3Mep BIOOPKU U KPUTEPUU OCTAHOBKH.

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

4. PeamuszoBath REST API cepsuc mis oxmoit u3 mogmenein (FastAPI + Docker),
noarotoBuTh Dockerfile u mHCTpYKITHIO 110 3aITyCKY.

JomamHee 3a1aHue S.

1. [loAroTOoBUTH aHANUTUYECKUNU 0030p (5—7 CTpaHMI] WIM MPE3EHTALMIO) M0 OJHOMY U3
COBPEMEHHBIX TPEHOB B peKOMEeH1aTeIbHbIX cucTeMax (LLM B pekoMeHalusx, TeHepaTUuBHbIC
pekoMeHaanuu, causal recommender systems, privacy-preserving peKOMEHIaIuu U Jp. ).

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

3. [Ipoananu3upoBarth OrpaHUYEHUS U [OTCHIMAJIbHbIE HAMpPAaBICHUS JalbHEHIINX
HUCCIIEIOBAHUMN.

IIpumepHbIe 32IaHUS IO TeCTAM
Tect 1.

1. I'te HanGobIINK OIPOLIEHT PEKOMEHIaTeILHOTO Tpaduka?
a) Amazon
b) Google Play
c) Pinterest
d) Netflix
Ortsert: d.
2. B 1994r GroupLens npemioxuinu cuctemy 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) Mogenu ycnenu ycrapeThb
OtBerT: a, b.
4. PekOMeH/IaTeNIbHbIC aJITOPUTMBI OI[CHUBAIOT YePe3:
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. Kakoit BuA «IOMyISIpHOCTH»  ycToiumB U K dbpdekty Mardes, u «k
HEJI0CTaTOYHOMN CTaTHCTHKE:
a) CyMMa 1eneBbIX COOBITHIA (TIPUM. KIIHKOB)
b) Cymma coObITHIi 32 OKHO (TIPUM. ITOCTICTHUNA MECSIII)
c) KouBepcus (puM. KIMKH/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 mozemnsim 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 otnnuaercs or BERT4Rec
a) KaysanpHoit MaTpuiieii BHUMaHUS
b) OrcyrcrBuem 3agaunt MLM
€) CnaBuUroM TapreTHOM MOCIIE0BaTEIbHOCTH Ha | MO3HUIIHIO
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 sramne xaHauIaToreHepauy JTyqiie Bcero paboTaroT
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 MOJIEIb Jajia 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 cMmerieHnsIM B pEKOMEHIATEIbHBIX 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 Oeii3aiiH paHKHUPOBAHUS
OtBerT: a, b.

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

Ne 3ananue OtBeTt Kommnerenuus
n/n
1. | Kakoii cioco0 pa3ieneHus qatacera Ha TPEWH/TECT 2 OIIK-3
B PEKOMEH/IATENIbHBIX CUCTEMax HanboJiee BEpHbIii?
1. Tlo aiitemam
2. Tlo Bpemenu
3. TIlo peiituaram
4. Tlo ro3epam

2. | Kak Ha3bIBaCTCS METpHKa kauectBa | HitRate / HitRate@K / OIIK-3
pEeKOMEH/IaTeIbHOW CHCTEeMBI, orpeaerstoias gomto | HitrRate at K/ hit rate /
PEKOMEH/IaTeIbHBIX CITMCKOB, /I KOTOpbIX cpexu | hit Rate / Hit rate / Hit
BepxHHX K 00BEKTOB MPUCYTCTBYET XOTS OBl OJWH Rate
pEJIEBaHTHBIN PIEMEHT?

3. | Kax Ha3BIBAETCS THI OTKIIUKOB B Explicit / SIsnoe / I1K-2
PEKOMEH/IaTEIbHBIX ~ CHUCTEMaX, TMpH KOTOpPOM | SIBHOe B3amMOJeHCTBUE
MOJB30BATENIb  HANpPSMYHD  BBIP@XaeT  CBOE / ssBHOE / SIBHO®
OTHOILICHHE K 00BEKTY (HalpuMep, CTaBUT PEUTHHT B3aMMo/IeHicTBHE /

WK JIaiiK)? explicit / SIBusrii /
SIBHBII

4. | Kak naswiBaercst Meto MatpuuHoi (akropusarmu | ALS / Alternating Least ITK-5
JUISL KOJUTabOpaTHBHOW (DUIIBTPALIUK, IPU KOTOPOM Squares / iALS /

BEKTOPHBIC TPEICTABJICHHS IOJb30BATEICH | implicit Alternating
00BEKTOB ONTUMHU3UPYIOTCS TOOYEPENHO? Least Squares

5. | Kak Ha3pBaeTcs MeETOA B PEKOMEHIATEIHHBIX moaxo/ Ha Oase OIIK-3
CHCTEMaX, OCHOBAaHHBI Ha BBIYMCICHHH CXOJICTBA noxoous
MEK/Ty MOJb30BATEIISIMU HIIH dJICMEHTAMK?

6. | YkaxkuTe Ha3BaHKE AITOPUTMA, KOTOPBIHA pa3iiaraet MAaTpHU4YHAs OIIK-3
MaTpUIly —B3aUMOJICHCTBHI  IOJb30OBaTelIed U (baxropu3zanus
9JIEMEHTOB Ha JIATEHTHBIE (DAaKTOPHI.

7. | YKaXXUTe 4YHCIO OCHOBHBIX KOMIIOHEHTOB, YacTO 2/ l1sa/ nBa TIK-2
UCIIONIb3YEMbIX B aHAJIHM3€ JAHHBIX Uil CHIDKCHUS
pa3smeprocTH (Hanpumep, B PCA).
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8. | Kak wHaspIBacTCs METpPHKA OIEHKM KadecTBa precision I1K-2
PEKOMEHIAIMHA, H3MepSIomas A0NI0 MPaBHIBHO
MPECKa3aHHbIX PEJICBAHTHBIX DJIEMEHTOR?

9. | Kak  Ha3plBaeTCI  MOAXOJ K  YIYYIICHUIO oOy4eHue ¢ TIK-5
PEKOMEHIAIHIA, UCTIONB3YIOIIUI 00paTHYIO CBSI3b OT MOJIKPETICHUEM
TIOJIb30BaTENeH ISt O0yUeHHS MOIETIH?

10. | VkaxxuTte Ha3BaHWE METOJA, IIOBBIIIAIOIIETO 00BSICHUMOCTD TIK-5
WHTEPIPETUPYEMOCTh  PEKOMEHIAUH  MyTeM
00BSICHEHHS IPUIMH BEIOOpA DIIEMEHTOB.

11. | Kak Ha3bIBaeTCA TUI MOZETICH B pEKOMEHAATEbHBIX MoJenu Ha rpadax OIIK-3
cucTeMax, UCTIOJTL3YFOIIUIA rpadbl TUTS
MPEJCTaBICHUS] CBSI3eH MEXJy TOJNB30BATCISIMH U
3eMeHTaMu?

12. | Ykaxute Ha3BaHHE II0JIXOa, KOTOPBIH BKIIOYACT MOJIEIU Ha OIIK-3
MOCJIEeIOBATENILHOCTH B3aMMOJICHCTBUI JUI | TIOCIIEOBATEIBHOCTX
HpEACKA3aHNs PEKOMEHJalUi.

13. | Ykaxure Ha3BaHHE MaTEMaTUYECKOH MOJIEIH, BEKTOpHAS [K-2
OIMCBHIBAIOIIEH 3aBUCHMOCTH MEXIy HECKOJIbKUMH aBTOperpeccus
BPEMEHHBIMH  pSAZaMH B PEKOMEHIATEIbHBIX
crcTeMax.

14. | Kak Ha3bIBACTCS THII OTKJIMKOB B SIBHBIC OTKJIUKHU IK-2
PEKOMEH/IATENPHBIX ~ CUCTEMaX, TPU  KOTOPOM
MOJb30BATENIb ~ HANPSIMYI0  BBIpaXKaeT  CBOE
OTHOLICHUE K 00BEKTY (HampuMep, CTABUT PEHTHHT
HJTH JTAWK)?

15. | Kak Ha3biBaeTcs mpoOiieMa B pEKOMEHAATEIBHBIX CMeIlleHne [K-5
cucremax, CBsI3aHHAS c NpeANoYTeHUEM MOIYISIPHOCTH
MOMYJISIPHBIX SJIEMEHTOB HaJl MEHEE U3BECTHBIMU?

16. | YkaxuTe Ha3BaHWE TEXHOJOTHH, UCIIOJIB3yeMOW B | IOTOKOBas 00paboTKa [K-5
WHIYCTPUATBHBIX  CHCTeMax Jjs  00paboTKh
OOJBIINX 00BEMOB JIAHHBIX B peaibHOM BPEMEHHU.

17. | Kak Ha3bIBaeTCs TEXHHKA, yIydIlIaromas IIPOJIBUHYyTAs OIIK-3
MaTpUYHYIO (HAaKTOPHU3ALIUIO yTEM J00aBICHHUS bakTopu3anus
JOTIOJTHUTENBHBIX (haKTOPOB?

18. | Kak Ha3pIBaeTCs  acCleKT PEKOMEHJATENBHBIX | JOMEHHBIC CICIH(DUKH T1IK-5
CHCTEM, YUYUTHIBAIOIIMN  CHEeU(HUKY JIOMEHA,

HamnpuMep, B e-commerce Wi CTPUMUHTE?

19.| Kakoli THI OTKIMKOB B pPEKOMEHJAATEIbHBIX HEsIBHBIC / HESIBHBIC [K-2
CHUCTEMax IOJpa3yMeBaeT KOCBEHHBIC JEUCTBUS otkymk / implicit
(HampuMep, MPOCMOTP, BPEMsi IIPOCMOTPA, KITUK)? feedback

20. | Kak Ha3pIBaeTcsi METpHKA, KOTOpas YYHUTHIBAET NDCG / Normalized OIIK-3

MOpAA0K PCKOMCHAOBAHHBIX

OoJtee

3JICMEHTOB,

npucBanBas  OONBIINI  Bec BBICOKUM

IIO3UIUAM B crucke?

Discounted Cumulative
Gain / ndcg
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