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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
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MatemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npopmwis MeToabl HCCIEAOBaHUI B MAaIIMHHOM OOyY€HHH, YTBEP)KICHHBIH MPHKA30M
MuHucTepcTBa HayKu M BhIiciiero odpasoanust Poccuiickoit ®eneparuu Ne 810 ot 23.08.2017
roja.

Wzydenue nucuuruiuHbl (Moayisi) «PexomeHIaTenbHbIE CUCTEMbI» IMO3BOJIAET OBJIA/NETh
COBPEMEHHBIMH METOJIaMU TEePCOHAIM3AIUU HU(GPOBBIX CEPBUCOB, YTO SIBISETCS KIIOUEBHIM
(baKTOpPOM TMOBBINIECHHS KAYeCTBA MOJIB30BATEIHCKOTO OMbITa U 3 hextuBHOCTH U T-Npo1yKTOB B
pa3IMYHbIX OTPACIISX.

MecTo TMCHUNJIMHBI (MOAYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
maructpatypsl no HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
Mertobl HcciieIoBaHUil B MAIIMHHOM OOYYCHHH U BXOJUT B 00s13aTEIbHYIO 4acTh biioka 1.

Jucnunnuza (Moaynb) u3ydaetrcs Ha 1 Kypce Bo 2 ceMecTpe Kak TUCLHUIUIMHA 0 BHIOOpY.
JlocTymiHa TOCE YCHEIIHOTO OCBOCHUS JTUCHHMILIMHBI (MOmynsi) «['nmyGokoe oOydenue (Deep
Learning)».

Heap wu3yyeHuss AUCHMILVIMHBI (MOAyJisi): (OpPMHUPOBAaHME CHUCTEMHBIX 3HAHUH,
IPAKTUYECKMX YMEHHUA U HABBIKOB pa3padOTKH, OLEHKW U BHEJPEHUS COBPEMEHHBIX
PEKOMEHIaTENbHBIX CUCTEM Ha OCHOBE KJIACCMYECKMX M NPOABHHYTBIX METOJOB MAIIMHHOIO
00y4eHus U TITyOOKOro 00y4YeHUs.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— W3YYUTh OCHOBHBIE IOAXOJbl K IIOCTPOCHUIO PEKOMEHIATENBHBIX CUCTEM,
KJIaccuduKkauio GyHKIMNA paHKMPOBAaHHS U COBPEMEHHBIE MOJIENIN PEKOMEHIAlIU;

— OCBOMTBH METO/Ibl (POpPMATM3ALINK 33/1a4l PEKOMEHIALNH, BbIOOpa U pacuéra MEeTpUK
Ka4yecTBa paHXKUPOBAHUS,

— HAY4MThCs pa3pabaThiBaTh U pEaIM30BbIBATh PEKOMEHIATEIbHBIE MOJICIU Pa3TNYHON
cinoxkHoctd Ha Python ¢ wucnonb3oBanuem PyTorch u  cnenmanu3npoBaHHBIX
¢petimBopkoB (RecBole, RecTools, RePlay);

— c¢hopMUpOBaTh HABBIKM UHTEPIPETALMH U aHATIM3a MpeCKa3aHuil Mosienell, a Takke
BBISIBIICHUS U YCTPAaHEHUsI OIIMOOK U aHOMaJIuii;

— OCBOWUTh TNPAKTUKU BHEAPEHHS] PEKOMEHIATEIbHBIX CHUCTEM U IPOBEACHUS
A/B-TectupoBaHusl.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOAYJIfA) 00YYAKOIUMIACS TOJIKEH:

3Hamy:

— OCHOBHBIE ITOJIXO/Ibl PEKOMEHIATENIbHBIX CHUCTEM M aJITOPUTMOB K PEIICHUIO 33/1a4U
pPaHKUPOBAHMS U PEKOMEH AU MOJIb30BaATEISAM;

— OCHOBHBIE METPUKH ISl 3a/1a4 PaHKUPOBAHUS U PEKOMEHIALINN;

— kiaccuukanuo GyHKIUNA paH)XUPOBAHUS U OCHOBHBIX MPEACTaBUTENICH KaxX10To
KJiacca,

— MPOJABHHYTBIE MOJIENH JUISl IOCTPOEHUS! PEKOMEHAALMNMN.

ymemo:
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— IpPaBUIBHO ONpeNeNaATh ¥ (OpPMaIM30BbIBATH  3aJady JUId  [TOCTPOEHUS
PEKOMEHIaTENBHON CUCTEMBI,

— OMNpeAessATh U UMIUIEMEHTUPOBATh (YHKLUU PAaHXHUPOBAHUSA U METPUKH KauecTBa
OLICHKH aJITOPUTMOB;

— pas3pabarbiBaTh MOJEIM MAUIMHHOTO OOy4YeHMs Il PEKOMEHJATEIbHBIX CHCTEM
pa3HOH CIIOKHOCTH Ha sI3bIKe MporpammupoBanus Python;

— OOBSCHATD M HMHTEPIPETUPOBATH MPEACKA3aHUs HA JIOKAIFHOM M TJI00aJbHOM
YPOBHE MO/JIeJIeH, UCIIOIB30BATh UX ISl OTJIAJKU OMIMOOK U aHOMAIIUH;

61a0ems:

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

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

— METpPUKaMU I 33]1a4y paH)KUPOBAHMS,

— HHCTpyMEHTaMH AJis nmpoBesieHust 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-2.

CnocobeH co31aBath U
HCCIIE0BATH HOBBIE
MaTreMaTUYeCKHEe MOJIEIHN B
€CTECTBEHHBIX HayKaXx,
COBEPIIEHCTBOBATE
pa3pabaThIBaTh KOHIICTIIIHH,
TEOPUHU U METOJIBI

OIIK-2.1.

3HaeT OCHOBHBIE
MaTeMaTHYeCKAEe MOJEIH U
METO/bI, UCTIOJIb3YEMBIC B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTHCTHYECKOE MOJICIINPOBAHHE,
JudQepeHnnanbHble YpaBHEHHS
Y YHCJICHHBIE METO/IbI, a TaKKe
COBpPEMEHHBIE TMOAXO0ABI K
UCCIIEJIOBAHUIO U AaHATU3Y
JTAHHBIX

OIIK-2.2.

YMeeT pa3pabaThiBaTh U
aIalITUPOBATh MaTEMAaTHUECKHE
MOJIENN JUTS PELICHUS
KOHKpPETHBIX TIpo0ieM B
€CTECTBEHHBIX HayKaXx,
MPOBOJUTDH UX aHATH3 U
BEPHU(PHUKAIIIO, & TAKKE
MHTEPIPETUPOBATH MTOTYYCHHBIE
pe3yabTaThl B KOHTEKCTE
HayYHBIX HCCIICTIOBAaHHUI

OIIK-2.3.

NMeer mpakTUYECKUN ONBIT
CO3JIaHMSI U MCCIICJIOBAHUS
MaTeMaTHYECKUX MOJIENeH B
paMKax Hay4HbBIX IPOCKTOB HJIH
WCCIIEIOBAaHNH, BKIIIOYAsl ydacTHE
B IyOJIMKAIHSIX, KOH(PEPEHITHIX
WM KOJUTAa00paLusX, I1e ObLIH
pa3paboTaHbI u anpOOUPOBAHEI
HOBBIE KOHIICTIIIH U METOJIbI

OIIK-3.

Croco0eH caMOCTOSITENBHO
CO3/1aBaTh MPUKJIATHBIC
POTPaMMHEIE CPEICTBA HA
OCHOBE COBPEMEHHBIX
UHPOPMAITMOHHBIX TEXHOJIOTHI
U CETEBBIX PECYPCOB, B TOM
YHUCIIE OTEYECTBEHHOTO
TIPOM3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIC HpI/IHHI/IHBI
MPOrPaMMHUPOBAHHS,
ApXUTEKTYpPBI IIPOrPAMMHOI0
obecrieueHns: 1 COBPEeMEHHBIC
A3BIKU HpOFpaMMI/IpOBaHI/ISI, a
TaKk)Ke 0COOEHHOCTH
OTEUYECTBEHHBIX
WHPOPMAITMOHHBIX TEXHOJIOTUH H
CETEBBIX PECYPCOB

OIIK-3.2.

VYmeer pazpabatbiBaTh
MPUKIIaIHBIE POrPAMMHBIE
CPeICTBa, UCIIOJB3YS
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COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, & TAKKE
WHTETPUPOBATH UX C CETEBBIMU
pecypcaMu JUisl peIIeHus
KOHKPETHBIX 3a/1a4

OIIK-3.3.

NmeeT nmpakTHUEeCKUNA ONBIT
pa3paboOTKH MPOrpaMMHBIX
CPEIICTB, HCIIOJIb3YEMBIX TIPU
MOCTPOCHUN MaT€MaTHIECKAX
MOJIeNIeH B €CTECTBEHHBIX HAyKax

IK-2.

Cnoco0eH MaTeMaTHUECKU
KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHBIC U
MIPHUKIIATHBIC 381291

IK-2.1.

3HaeT OCHOBHbIE METOIBI U
MOJXO/BI K MAaTEMaTHIECKOMY
MOJICIIMPOBAHHIO, & TAKKE
TEOPETHIECKUE OCHOBBI
€CTECTBEHHBIX M MPUKJIaTHBIX
HayK, HeOOXOIUMBIE IS
KOPPEKTHOH (hOPMYITHPOBKH
3a1aq

[1K-2.2.

YMeeT aHanu3upoBaTh
NPaKTHYCCKUE CUTYaIlN U
(hopMyTUPOBATH HA UX OCHOBE
MaTeMaTHYeCKHe MOJICIH,
BKJIFOYAst BBIOOP aJICKBAaTHBIX
METOJIOB PEIICHUS U
(hopMyJIMPOBKY YCIOBUM 3a7aun

[K-2.3.

HMeer nmpakTUYECKUN OIBIT B
pa3paboTKe U pereHun
MaTeMaTHYEeCKUX 3aJ1a4 B paMKax
MIPOEKTOB WJIN HAYYHBIX
uCCleI0OBaHuM, rae Obln
YCTENIHO MTOCTABIEHBI U PEIICHBI
€CTECTBEHHOHAYYHBIE U
MIPUKJIAJHBIE 331241

[K-3.

Crioco0eH pelath 3a1a4u
npodeccnoHaIbHOM
JeSITeTbHOCTH, GOPMYITHPOBATH
pe3yJbTaT, yBUIETH CIIEACTBUS
HOJyYEHHOTO pe3yJibTara

MK-3.1.

3HaeT OCHOBHBIC TPHUHIIUITBI 1
METO/IbI PEIICHUS 33124
poheCcCHOHATBHOMN
JIESTEILHOCTH, @ TAK)KEe CIIOCOOBI
bopMyIHpOBaHUS U
Npe/ICTaBICHUS PE3yIbTaTOB,
BKJIFOUAsl aHAJIN3 TIOCICICTBUI 1
UX 3HAYUMOCTH B KOHTCKCTC
MPOEKTa

[K-3.2.

YMeeT npuMeHsTh
MaTeMaTHYeCKUE U
KOMITBIOTEPHBIE METOJIBI JUIS
pelIeHust KOHKPETHBIX 3a/1ad,
($hopMyJIUPOBAThH YETKUE U
00OCHOBaHHBIE PE3YJIBTATHI, &
TaKKe aHATM3UPOBATh X
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IMOCIEACTBUS UIS JATbHEUIITNX
JIEUCTBUN U pelIeHui

[K-3.3.

HNmeeT npakTuuecKuid ONBIT B
pereHnH IpodhecCHOHATEHBIX
3a/1a4, BKJIIOYas y4yacTue B
MPOEKTax, Iie ObLTH TOTYICHBI
pe3yIbTaThl U
MIPOAHATU3UPOBAHBI UX
CJIEICTBHS, YTO CIIOCOOCTBOBAJIO
MPUHATHIO 000CHOBaHHBIX
peleHunit
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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 10 Jomamrane

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

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

BBenenue B pekoMeHaTeNbHbIE CUCTEMBI

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 Mozeny Ui 3a1a4 next-item peKoMeHAaIHi
HelipocereBble paHKepbI

3 [IpoasunyToE rirydoKOe 00yUeHne

Konrentnrele moaxoapl. PekoMenganum Ha
MYJBTUMOJAJbHBIX TaHHBIX

RL nJ1st 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
PacripocTpanenHble 6011 B peKOMEHAATEIBHBIX CUCTEMAX
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Tpenapl HanpaBIEHUA

HpI/IKJIaI[HBIe ACIIEKTHI U TPEHABI B PEKOMEHIATCIIbHBIX
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  cHCTEeME 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.

OcHnognas numepamypa:

1. ®anwk, K. PekoMeHnaTenbHbIe CHCTEMBI HA TIPAKTHKE : MPAKTHIECKOE PyKoBOACTBO / K.
®autek ; iep. ¢ anr. J[. M. [TaBnoBa. - Mocksa : JIMK Ilpecc, 2020. - 448 c. - ISBN 978-5-97060-
774-9. - Tekcr : anekrponnsbIit. - URL: https://znanium.ru/catalog/product/1210627.

2. Jleckoger, FO. Ananu3 60spMx HAOOPOB JAHHBIX : MPaKTHYECKOoe pyKoBoAcTBO / [1. JIxk.
VYaeman, 1O. JleckoBen, A. Pamkapaman ; mep. ¢ aari. A. A. CnuHkuHA. - 2-¢ U3/, - MOCKBa :
JMK TIlpecc, 2023. - 500 c. - ISBN 978-5-89818-304-2. - Tekcr : snekrponHsi. - URL:
https://znanium.ru/catalog/product/2102592.

3. Lensrx, A. H. M3BneveHne 3HaHU METOIaMU MAIIMHHOTO 00YYeHHUS : yIeOHOE mocooue

1o Kypcam «Mojenu U MeTOIbl MH)KEHEPUHU 3HaHui», «MeToapl MamuHHOro o0yuenus» / A. H.
Lensix, 3. M. KotoB ; FOxHsIil (henepanbubiii yauBepcuret. - PoctoB-Ha-Jlony ; Taranpor :
UznatenbcrBo KOxHOTO (henepansnoro ynusepcuteta, 2022. - 105 c. - ISBN 978-5-9275-4215-
4. - Tekcr : anekTponHsiid. - URL: https://znanium.ru/catalog/product/2132253.

Jononnumensnan numepamypa:

1. Tlmaronos, A. B. MamunHOoe 00y4enwue : yueOHUK i By30B / A. B. [lmatoHoB. — 2-¢
u3. — MockBa : UznmarensctBo HOpaiit, 2026. — 78 c.— (Beicuiee oOpa3oBaHue). —
ISBN 978-5-534-22200-5. — Tekcr : anekrponHbli // O6pa3zoBarenbHas miaardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/600893.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcUTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIIMM MTPOTHBOIIOKAPHBIM TPAaBMUIIaM U HOPMaM M 00ECIIeYHBAIOIIEH IPOBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXAUCIUIUTMHAPHONW TIOATOTOBKH, IPAKTHYECKOW W HAydHO-
HCCIIEI0BATENCKOM paboT 00YyUaIOMUXCsl, TPETYCMOTPEHHBIX YIEOHBIM IJTAHOM.

[TomerieHust, KOTOpPBIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTalluy, a TaKxKe
MOMEIIEHUS Il CAMOCTOATENBHOM paboThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIHMAT3UPOBAHHON
MeOeTbI0 U TEeXHWYECKHUMHU CPEICTBAMH OOYUYEHHsI, CITY)KAIIUMH JUIsI TIPEICTABICHUS YIeOHOM
uH(popMalru 00JbIION ayIUTOPUH.
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https://znanium.ru/catalog/product/1210627
https://znanium.ru/catalog/product/2102592
https://znanium.ru/catalog/product/2132253
https://urait.ru/bcode/600893

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

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOMH;

— MEXaHUYECKUMU KaJbKYJIATOPAMU;

— 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 JJCKTPOHHYI  HMH(OPMAIMOHHO-00pPa30BATEIBHYIO  CpPEAy
YHusepcurera.

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

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

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'IBHOFO mnmponecca no JUCHUIIINHE (MO)I}/'J'IIO), B TOM YHUCJIC KOMIIJICKT JIMIICH3MOHHOT'O
nporpaMmMHOTO O6CCH€‘{6HI/I$I, COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'ILHLIe 0a3bl JaHHBIX 151

I/IH(l)OpMaI_II/IOHHBIe CIIPpaBOYHBIC 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 IO 3aJaHHI0 [PerojaBaTelsis, HalpaBleHHblE Ha pPa3BUTHE HAaBBIKOB
npodeCCUOHATILHON JIEKCHKH, 3aKpeIuieHHe MPaKTUYEeCKUX MPO(EeCCHOHATBHBIX KOMIIETEHIIHH,
MOOILPEHUE UHULIUATHB.

Jlekyusi — CHCTEMAaTHYECKOE, IIOCIEN0BAaTEIbHOE, MOHOJOTUYECKOE  HU3JIOKEHHUE
IpernojiaBaTenaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOIO XapaKTepa.
B mpouecce neknuil peKOMEHIyeTcsi BECTM KOHCHEKT JIEKIUH: KpaTKO M CXEeMaTH4HO

(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI U OOOOIICHMS JICKIIWW, BBIICISATH Ba)XHBIE MBICIIH,
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KJIIOYEBBIE CJIOBa M TepMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHalbl, KOTOpbIE
BBI3BIBAIOT 3aTPYAHCHHUS, U TIOMBITATHCS HAWTH OTBETHI B PEKOMEHJIOBAHHOW nmuTeparype. Ecmu
pa3o0paTbCsi B MaTrepuaie HE YHAeTcs, CleAyeT Cc(OpMYIMpPOBAaThH BOIPOC U 3a1aTh €ro
MPETOAABaTEI0 HAa KOHCYJIBTAIUU WA BO BPEMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHSITHSI.

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

s ycnenmHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMUTBCS C TEMOU
3aHATHUS U OCHOBHBIMH MaTepualaMu, YTOObl MMETh BO3MOXHOCTh AaKTHBHO y4acCTBOBaTh B
o0cyxxaeHuu. Takxe MOJe3HO MOATOTOBUTH BOIIPOCHI M MJIEU JUIsl 0OCYKJEHUS, YTO ITOMOKET
I1y0’Ke IIOHATh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

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

[Ipu pabore Haxm [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIHLHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PexoMeHyeTcs pa3ouBaTh 3aaHusl Ha STAIbl, YTOOBI
n30exarh MEperpy3kd U Iydlle yCBOUTh Marepuasl. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJi 0oJee rTyOOKOro MOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mnpoBepku 3HaHUI. [IpoBoAMTCA MOCIE OCBOEHUS OMHON WM
HECKOJIbKUX TEM U CBHJIETENIIbCTBYET O KaueCTBE IMOHMMAHUS OCHOBHBIX MOHSITHUH HM3y4aeMOIo
MaTepuana. TecToBble 3alaHus COCTABJIEHbl K KIIIOUEBBIM IOHATHUSM, OCHOBHBIM pa3feliaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOPUSAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

JlJ1 MOArOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJOTMYECKUI anmapaTr AUCLUILIMHBI
(MOmyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPUN U YMETh UX UCTIOIH30BaTh 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 camoctosTennbHOM pabOThI CTYA€HTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaiamMH pu MUHUMAJILHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TJIAHOB
U TE€3MCOB OTBETOB, U3YUYEHHUE JIOMOJHUTEIBHBIX TEM, BBIOJHEHHE Y4eOHO-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 TCKYHICT'O KOHTPOJISI YCIICBACMOCTU U HpOMC)I(WO‘-IHOfI aTTeCTalun
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UCIIONIB3YETCS JIeCATUOAIUIbHAS IKajla OIECHUBAHUSA, KOTOPas COOTHOCHTCS C TPATUIIMOHHON
MATUOATUTHPHOM IIKAJION CIeIYIONIIM 00pa3oM, €ClIM HHOE HE YKa3aHO B CHILIA0yCce NUCIUTIINHBL

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, BBIICNASA KIIOYEBbIE MOMEHTHI M yCTaHABIIUBAs
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 JESTCIBbHOCTH, B 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
MOCJIeIOBAaTENILHO 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 MNPUINHHO-CJICACTBCHHEBIC 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 CBA3bBIBATH
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
dbopmynupoBkr. B Xo1e OTBETOB OH JOINyCKAaeT 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 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 3aganus | 50% 6 HaGop 3amay mo TemMaM Hezenu

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 110 TUCLHUIUINHE (MOAYIIIO)

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

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMANIHKE 3aJaHUS

Jomamnee 3aganue 1.

1. Peaym3oBare 0a3oByro mojuenb Item-2-Item pexkomeHmanuii Ha OCHOBE KOCHHYCHOTO
cxojcra (nau Jaccard) /uist HESIBHBIX JIaHHBIX.

2. Peamu3oBath Mojeidb KOJUITAOOPATHBHOM  (WIBTpPAlMM HA OCHOBE MAaTPUYHOMN
dakropuzanuu (ALS unu SGD).

3. CpaBHuUTh Mozenu no merpukam 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 Mojenb Ui top-N pekoMeHaauuil (Hampumep, Neural
Collaborative Filtering).

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

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

4. TlpoBecTy CpaBHUTEIBHBIN aHAIN3 MOJIENIEH 110 KAYECTBY U BPEMEHH O0yUeHHUSI.

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

Jdomamnee 3aganue 3.

1. Peanu3oBaTh KOHTEHTHYIO PEKOMEHAATEIBHYIO MOJIETh C UCIOJIB30BAHUEM TEKCTOBBIX
WM MYJIbTUMO/IATIbHBIX MPU3HAKOB (HAIPUMEp, SMOESITUHTH U300paKEHUI UITU ONUCAHUI).

2. TMoctpouts ynpoménnyio RL-cpeny (cuMymsITOp OIB30BaTENS ) U PEAIN30BaTh 0A30BbIi
anropuTm (Harpumep, e-greedy unu Policy Gradient) ny1st onTuM#3aiiiy J0ATOCPOIHON HATPAIBI.

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

4. CpaBHHTH TIOJIXOJIBI ITO METPUKAM U OIUCATh CIICHAPHH HX TIPUMEHUMOCTH.

JlomamHee 3agaHue 4.
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1. Paccuutates uplift-meTpuky Ha CHHTETHYECKMX WJIM PEATbHBIX JaHHBIX U
MPOAHATU3UPOBATH BIMSIHHE PEKOMEHIAIMI HA [IEJICBYIO METPHKY.

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

3. IIpoananm3upoBars THIOBBIE TIpoOseMbl (cold start, popularity bias, data leakage) Ha
BBIOPaHHOM JaTaceTe U MPEIJIOKHUTh CIIOCOOBI UX PEUICHUSI.

4, Peaim3oBate REST API cepBuc g omuoit m3 wmoxeneir (FastAPI + Docker),
noarotoBuTh Dockerfile u mHCTpYKITHIO 10 3aITyCKY.

JlomaiHee 3aganue 5.

1. [loAroToBUTH aHANUTUYECKUU 0030p (5—7 CTpaHMI] WIM MPE3EHTALMIO) IO OJHOMY M3
COBPEMEHHBIX TPEHJIOB B peKOMEHIaTeNbHBIX cucTteMax (LLM B pekoMeHaIusaX, TeHepaTHBHBIC
pexomennaiuu, causal recommender systems, privacy-preserving peKOMeHIaluu 1 JIp. ).

2. OnucaTh MPaKTUYECKUH KEHC BHEAPEHUS BRIOPAHHOTO TIOIX0/a B HHIYCTPHUH.

3. [lpoaHanu3upoBaTh OrpaHUYCHUS W TOTCHIMAIBHBIC HANpaBJICHUS JallbHEHIINX
HUCCIIEIOBAHUMN.

IIpumepHbIe 3a1aHNUS 10 TeCTaM

Tect 1.

1. I'te HanGobIIN OPOLIEHT PEKOMEHIaTeILHOTO Tpaduka?
a) Amazon
b) Google Play
c) Pinterest
d) Netflix
Ortsert: d.
2. B 1994r GroupLens npennoxunu cuctemy Ha 6ase:
a) Konrenrnoro i2i
b) KomnaboparusHoro i2i
¢) Koutenrnoro u2u
d) KommabopatusHoro u2u
Ortsger: d.
3. Iouemy pemenne yuactaukoB The Netflix Prize ne BHeqpumm?
a) bBombimue ancam0m Mojenei
b) Cwmena mapaaurmbl moTpedICHUs
c) CwmeHa ynpaBlieHUs] KOMITAHHA
d) Mogenu ycrenu ycrapetb
OtBerT: a, b.
4. PekOMEH/IaTeNIbHBIC aJITOPUTMBI OIICHUBAIOT YePe3:
a) I[losnp30BaTeIbCKHE OMPOCHI
b) Owunaiin sKcriepUMEHTHI
c) Oddmnaitn MmogenpoBaHHe
d) Tenneps
Ortsert: a, b, C.
5. Retention monb3oBaresnei mpoiie BCero 3aMepuTh B
a) KopoTkowm oHaiiH SKCIIepUMEHTE
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b) JnuHHOM OHIAliH SKCIIEPUMEHTE
c) Koporkom oddiaaiin MmonenupoBaHum
d) dnuuHoM oddmaitH MoaeIupOBaHHH
Ortger: b.
6. K nessaomy (implicit) pundexy oTHOCATCS:
a) BpeMs MPOCMOTpa
b) naiix
C) MOKyIKa
d) orcyrcrBue dpumdeka
OtBerT: 4, C, d.
7. Hanbonee BepHbI BapuaHT TpeiH/TeCT criiuTa’?
a) Ilo aittemam
b) Ilo ro3epam
c) Ilo peiitunram
d) Ilo Bpemenu
Ortser: d.
8. Diversity, B otinuue ot serendipity, J1erko XakHyTh IpU MTOMOIIH:
a) BHemHuX TaHHBIX
b) Panmomwusaruu
C) Amncam0OJst Moaeneit
d) VYaanenwus crapbix aiTEeMOB U3 KaTajiora.
Ortgert: b.
9. Kakoii BHA <«IOMYISIPHOCTH»  ycTOWuMB U K d3pdexty Mardes, u «
HEJIOCTaTOYHOU CTaTUCTHKE:
a) CyMMa 1eneBbIX COOBITHIA (TIPHM. KIIMKOB)
b) Cymma coObIThii 32 OKHO (ITPUM. MTOCTEIHUNA MECSIII)
c) KouBepcus (puM. KJIMKH/TIOKA3bI)
d) JloBepuTenbHbIN HHTEPBAJI KOHBEpcUH (TIpUM. BriicoH)
Ortger: d.
10. Yro sryuriie WCIIONIB30BATh HA TOJB30BaTENe C | JTAMKOM M HOBBIX aliTeMax 0e3 CTaTHCTUKH
B3aMMOJICVCTBUM:
a) KomnabopatuHbiii i2i
b) KoutenTHbIi i2i
c) KomnabopatuHblii U2U
d) SLIM
Ortger: b.

Tecr 2.

1. K monensim Ha rpadax oTHOCSTCS:
a) PinSage
b) TwHIN
¢) LightGCN
d) SASRec
OtBerT: a, b, C.

R =U;ZyVy)

2. g npumenenus SVD ( Ha HOBOM I10JIb30BAaTEJIE MOXKHO:
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a) OOy4HTbH pPa3IoKECHHE 3aHOBO
b) YMHOXHTB CBIPOI BEKTOD OJIB30BATENS HA Va!
vy
C) YMHOXHTbH CHIPOU BEKTOP MOJIb30BATEIIS Ha d*d
Zavh
d) TTomenuTs CHIPOit BeKTOp MoJBb30BaTeNs Ha 4 ' d
OtBerT: a, b.
3. Implicit ALS otnmuaercs ot Explicit:
a) Hamnuuem KJIMKOB B Taprere
b) «Perynspu3sarueii» Ha OTCYTCTBUE B3aMMOICHCTBHSI
C) HesiBHBIM BBIBOJIOM peEIlICHHSI
d) Hamuuuem naiikoB B Taprete
Ortger: b.
4. SASRec otiimuaetcs or BERT4Rec
a) Kay3zanbHoit MaTpuIleii BHUMaHUS
b) OrcyrcrBuem 3agaun MLM
€) CaBHroM TapreTHOM MOC/IEAOBATEILHOCTH Ha | MO3HMIINIO
d) CrocoOGHOCTBIO PabOTaTh C MOCIIEAOBATEIbHOCTIMH
OrtBerT: a, b, C.
5. Ha aTamne panXupoBaHus JIydllie BCEro padboTaroT
a) Explicit mogenu
b) Implicit mogenu
C) DBpHUCTHKH (CBEXEE, MOIMUCKH)
d) SLIM
Otger: a.
6. Ha sTamne kanauaaToreHepauu Jy4qiine Bcero padboTarT
a) Explicit Mmogenu
b) Implicit mogenu
C) DOBpucTHKH (CBEXeEe, MOITUCKH)
d) SLIM
OtserT: b, ¢, d.
7. K Moziensim HeMpoceTeBOro paHKUPOBaHUs OTHOCSTCS
a) Wide&Deep
b) DCN-V2
c) HiFormer
d) SA-TF
OtBerT: a, b, C.
8. Unrepnperupyemocts (Interpretability)
a) OrTBevaeT Ha BOMPOC KITOYEMY MOJIENb Jajia TAKOH OTBET?»
b) OtBeuaeT Ha BOIPOC «UTO B MIPU3HAKAX YKA3bIBACT HA TAKOW OTBET?»
c) bonee none3na pa3paboTUHKy
d) Bonee nose3Ha noTpeOUTEIIO
Orger: a, C.
9. K cMenieHusM B peKOMEHIaTEIbHBIX CUCTEMaX OTHOCST:
a) Popularity bias
b) Position bias
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c) Selection bias

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

a) PaOotats ¢ ne IID Habm01eHHIMEU

b) VYuwuteiBaTh HOITOCPOUHBIE LIETH

€) JKamHO peKOMEHI0BATh ATEMBI

d) ITocrpouts Oeii3naiiH paHKHPOBAHUS
Ortser: 3, b.

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallui 110 TMCHUIIJIMHE (MO}IyJIlO)

YIIYUIICHUIO CUCTEMBI Y€PE3 MCTIOIB30BAHNE
00paTHOM CBsI3U OT MOJIb30BaTENCH?

MOAKPEINICHUEM KaK
PEKOMCHAAUA IJIsd
Pa3BUTUA CUCTEMbI

Ne 3aganue OtBer Kommnerennus
n/n
1. | Kakoe nmporpaMMHOE pelieHre pealn30BaTh JJIs Pa3nenenue no BpemeHu OIIK-3
KOPPEKTHOTO pa3/ieIeHUsI JaTaceTa B KaK METOJI POrpaMMHOR
PEKOMEHIATENbHBIX CUCTEMAX € YIETOM peanuzannu
BPEMEHHBIX 3aBUCUMOCTEN?
2. | Kakyro MaTeMaTHYECKyIO METPHUKY BBIOpATh IS HitRate@K xax IK-2
OLICHKH JI0JIM PEKOMEHATEIbHBIX CIIUCKOB C MaTeMaTH4YecKasi Mepa
pENieBaHTHBIMH JIEMEHTaMH B Tom-K? Ka4ecTBa PeKOMEH AT
3. | Kak maremaTndecku KOppeKTHO Explicit feedback xax Tum IK-2
chopMyIUpoBaTh 3a1a4y y4ETa sIBHBIX JAHHBIX IS
OTKJIMKOB TOJIb30BaTeNeH B MOJCIH MaTeMaTHYECKOTO
peKoMeHaanui? MOJEIUPOBAHUS
4. | Kakoii anroputm peanu3oBaTrh B IPOrPaMMHOM ALS (Alternating Least OIIK-3
CpeACTBe JUIsl ONITUMH3ALUHI BEKTOPHBIX Squares) kak anroputm
Mpe/CTaBICHUH Mob3oBateneil u 00beKToB? MPOTPaMMHON pealn3aliu
5. | Kakyro maTemaTnueckylo Mozeib ucrnonb3oBath | Ilogxon Ha 6a3e nmogodus [1K-2
JUIs1 BBIYMCIICHUS CXOACTBA MEXKILY KaK MaTeMaTH4YecKast
MOJIL30BATEIISIMU HJTH DJIEMCHTAMH B MO/JIeITh
PEKOMEHIaTeNbHOU cuctemMe?
6. | Kakoe nporpamMmmMHOe cpeJcTBO pa3paboTarh st MarpuuHas OIIK-3
pa3JI0KEeHUs] MaTPHUILIbl B3aUMOJEHCTBUM Ha (hakTopHU3aLUs KaK
JaTeHTHbIE (HaKTOPHI? WHCTPYMEHT NPOrPaMMHOM
peanuzanuu
7. | Kak marematniecku KOPPEKTHO MMOCTABUTD PCA c BbiOopom uncia [1K-2
3aJjauy CHWKCHHS Pa3MEPHOCTH JaHHBIX C KOMITIOHEHTOB KaK
WCTIOJIb30BaHHEM OCHOBHBIX KOMIIOHEHTOB? MaTeMaTHdecKast
MOCTaHOBKA 3a/1a41
8. | Kakyro MaTeMaTHUECKYIO0 METPHUKY BBIOpATh AJIs Precision kak [K-2
OLICHKH JIOJH MTPABIIBHO MPEJICKa3aHHBIX MaTeMaTHYecKasi Mepa
PEJIeBAaHTHBIX SJIEMEHTOB? KadyecTBa KJ1acCU()UKALUH
9. | Kak copmynupoBaTh peKOMEHIALIHIO 10 OO0yueHue ¢ IK-3
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10. | Kak npeactaBuTh pe3ysibTaT paOOThl CHCTEMBI B OOBSCHUMOCTH IK-3
BUZIC O0BSICHUMBIX PEKOMEHIALNH JIs (Explainability) kak ¢popma
KOHEYHBIX MOJIB30BaTENeH? HPE/ICTABICHUS
pe3yiabTaToB
11. | Kakyto apXuTeKTypy NpOrpaMMHOTO CPEACTBa Mogenu Ha rpadax Kak OIIK-2
BBIOpATH JUTSA TPEJICTABICHUS CBA3EH MEXKIY apXUTEKTypa IPOrpaMMHOM
MOJIb30BATEIISIMU U DJIEMEHTaMU 4epe3 rpadbl? CHCTEMBI
12. | Kakoe nporpaMMHOE pelIeHHe peaan30BaTh s Mogpenu Ha OIIK-2
yu€Ta 1ocIe10BaTeIbHOCTEH B3aUMOICHCTBUI MOCTIEIOBATENLHOCTSIX KaK
IIPY MTpeCKa3aHUN PeKOMEHIAITHNA? HMHCTPYMEHT IIPOTPaMMHON
pa3paboTku
13. | Kak MareMaTHYECKH KOPPEKTHO OIMUCATh BekTopHast aBToperpeccust IK-2
3aBUCHMOCTH MEX/y HECKOIbKIMHI KaK MaTeMaTH4YeCcKas
BPEMEHHBIMH PsIIaMH B PEKOMEHIATEINbHBIX MO/JIENIb BPEMEHHBIX
cUCTeMax? 3aBHCHMOCTEH
14. | Kak chopMynrpoBaTh peKOMEHAAIHIO 110 YYETY SIBHBIE OTKJIMKH KaK [K-3
THTIA OTKJIMKOB MOJIb30BATENEH IPH MOCTPOCHUH | PEKOMEHAAIMs Juist cOopa
MOJEJIH PEKOMEHAAINI? JTaHHBIX
15. | Kakyto pekoMeHanuo chopMyIupoBaTh st Ycrpanenue cMemeHUs [K-3
yCTpaHEeHUsI POOJIEMBI TIPEATIOYTECHHS HOMYJISIPHOCTH KaK
MOMYJISIPHBIX JIEMEHTOB B CHCTEME? PEKOMEHAIHS JUTS
YIIyUYIICHUS] CUCTEMBI
16. | Kakoe mporpaMMHOE CpeICTBO BHIOPATH JIJIs [ToTokoBast 0OpaboTKa Kak OIIK-3
00paboOTKH OOJBIINX 00BEMOB TaHHBIX TEXHOJIOTHS IPOTPaMMHOMN
pEKOMEHIAIHii B peallbHOM BpeMEHHN? peanu3anun
17. | Kakoe nporpaMmmHOe penieHne pa3padboTars s [IponBunyTas OIIK-3
YIIy4IICHHS. MATPUYHON (haKTOPU3aIIUU uepe3 (hakTopHU3aLUs KaK
N00aBIIeHHE JIOTIOTHUTEIBHBIX (PaKTOpOB? WHCTPYMEHT IPOTpaMMHOMN
ONITHMU3ALUH
18. | Kak chopmynmpoBaTh pekoMeHIauo 1Mo yuéry | JloMeHHbIE CTIeU(HKH KaK [K-3
crienuUKU JOMeHa (e-commerce, CTPUMUHT) PEKOMEHIAIHS JUTS
npu pa3paboTKe CUCTEMBI? aJIanTaIMy peIeHUs
19. | Kak MaTtemMaTu4ecku KOPPEKTHO MOCTABUTh HesBuble otkimku (Implicit [K-2
3a/1avy y4€éTa KOCBEHHBIX JICHCTBHIMA feedback) kax
MIOJTh30BATENEH (MTPOCMOTD, KIMK) B MOZEIN? MaTeMaTu4IecKast
MOCTaHOBKA 331241
20. | Kakyo MaTeMaTHUECKYI0 METPUKY BBIOpATH AJIs NDCG kaxk [1K-2

OLIEHKH KayecTBa PEKOMEHJIALUN C YUYETOM
MOPSA/IKA JIEMEHTOB B CIHCKeE?

MaTeMaTh4eckas Mepa
paHXHpPOBAHUA
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