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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

N3yuenne nucuuiuivebl (Moayss) «PexoMeHIaTeNbHbIE CUCTEMbI» BAXKHO JUIsl TOHUMaHUs
METOJOB NEPCOHAIM3ALUUN KOHTCHTA W YJIYYIIEHHUS I10JIb30BATEIbCKOIO OIBITa B Pa3IMYHBIX
U(POBBIX CepBUCAX. DTU 3HAHMSA MO3BOJIAIOT cO37aBaTh 3((PEeKTUBHBIE ANTOPUTMBI, KOTOPHIE
IIOMOTalOT OM3HECaM YBEIMYUBATh BOBJIEUEHHOCTb KJIMEHTOB U ONTUMHU3UPOBATh IPOLECCHI
IIPUHATUS PELICHUM.

Heab u3yyeHusi TUCHUILIMHBI (MOAYJIs1): OCBOCHHE METOJOB U AJITOPUTMOB, KOTOPHIE
MO3BOJISIIOT CO3/1aBaTh MEPCOHATN3UPOBAHHBIC PEKOMEH/IAIMH IS TTOJIh30BaTENICH, yirydInas ux
OTIBIT B3aUMOJCHCTBUSA C TPOJYKTAMHU U yCIIyTamMH.

3amayu u3yyeHusi JUCUMILIMHBI (MOXYJISA):

— (dopmMupoBaHUE 3HAHMA M PA3BUTHE MOHWMAHMS 1O TEMaM: IOJib3a U (PHMHAHCOBBIN
3hGheKT peKOMEHAATEeNbHBIX IUIAT(HOPM, YCTPOWCTBO COBPEMEHHBIX HWHAYCTPHUATBHBIX
PEKOMEHIaTeIbHBIX CHCTEM, CITOCOOBI TOBBIMICHUS OOBSICHUMOCTH M YMEHBIIICHUS CMEIICHUMA
PEKOMEHIaTeIbHBIX aJITOPUTMOB,;

— OCBOCHHE YMEHUW TMPOBOAUTH pa3BEIbIBATEIbHBIN aHAJIN3 PEKOMEHIATEIbHBIX
JAHHBIX, pPEaJM30BbIBaTh  KJIACCHYECKHE  PEKOMEHIATENbHBIE  allfTOPUTMBI, COOUpaTh
pEeKOMeHAaTeIbHbIC TAUTUTAHEI 13 0a30BBIX aJITOPUTMOB;

— (¢opMUpOBaHNE HABBIKA BIIAJICHUS COBPEMECHHBIMU OMOIMOTEKAMH IS TTOCTPOCHUS
PEKOMEHIaTeIbHBIX CHCTEM, METOJaMHU OIICHKHM KadecTBa PEKOMEHIATEIbHBIX aJIrOpPUTMOB,
METOJIaMH pa0OThI ¢ MATPHYHBIMH, TEH30PHBIMH, ITOCIICAOBATEIHFHBIMU U TPAPOBBIMHU JTAHHBIMH.
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2. Temaruueckmii njian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 [punoxeHus 1 OleHKa 6 6 18 Jomarmaue
PEKOMEHIATEIIbHBIX 3aJlaHus
CUCTEM
2 Kiaccnueckue 6 7 18 Jomariame
QJITOPUTMBI 3aJlaHus,
Tect
3 MHorocraguitHbIe 7 7 18 Jomariame
CUCTEMBI 3aJIaHus
4 [IpoGiems! u 7 7 20 Jomamrane
CMEIIeHUS 3a/IaHus,
Tect
5 WNunycrpuaabHbie 7 7 20 Jomarane
TEXHOJIOTHA 3a/laHus,
CopeBHOBaHUE
IK3amen 4
Hmozo: 33 34 4 94
Obvem oucyuniunsl (Mooyisn) 165
(6 ax. u.)
3. Copaepxanue IUCUUILIMHBI (MOTYJIS)
Nen/m HanmenoBanue pasgea ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
JUCHMIJIMHBI (MO1YJIs1)
1 IIpunoxeHus u oleHKa busnec-npunoxenus. OneHKa KauyecTna.

PEKOMCHAATCIBHBIX CUCTEM

2 Knaccuueckue anroputMsl Ilonxonet Ha Oaze mnomoOus. Mopnenmn Ha rpadax. MarpuuHas
¢daxkropuzanus.  [lpogsunyras  dakropmzanus. Mogenu — Ha
10CJIE10BATENILHOCTSIX.

3 MHoroctaguiHble CUCTEMBI HelipoceTeBoe paH:KMpOBaHUE.

4 [TpoOeMbl U cMeIIeHHs OOBsicHUMOCT, W HUHTEpHpeTupyemoctb. [Ipobiaembl U cMerieHus.
OO0yueHne ¢ MoJKPENICHUEM.

5 WunycrpuanbHble TEXHOJIOTHH Jomennbie ciennpuku. O0CyxkaeHue MpakTUIeCKUX BOIIPOCOB.
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4, YyeOHO-MeTOaUYECKOE O0ecImeyeHne

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOACTBA.

Kaxnplil ciymarenb B TEYEHHE BCEro MEpHOAAa OOYYEHHs IOJIy4aeT MHAWBUIYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €ro MpeiesIaMu.

CnymarensM obecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCcCHOHAIBHBIM 0a3aM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. KoncrantunoBa, E. B. Teopus rpados: anredbpanyeckas Teopus : y4eOHUK 711 BY30B /
E. B. KoncrantunoBa. — MockBa : UznarensctBo FOpaiit, 2025. — 123 c¢. — (Bnicuuee
oOpazoBanue). — ISBN 978-5-534-20172-7. — Tekcr : anektponnbiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL.: https://urait.ru/bcode/569211.

/Jlononnumensnan numepamypa:

1. CkopyOckuit, B. 1. MaremaTuueckast Toruka : y4eOHHUK U MIPAKTUKYM Uit By30B / B. 1.
CxopyOckuii, B. 1. ITonsixos, A. I'. 3p1koB. — Mocksa : 3aarensctBo FOpaiit, 2025. — 211 c.
— (Beicmiee oOpazoBanme). — ISBN 978-5-534-01114-2. — Tekct : 37IeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561076.

5. MarepuajibHO-TeXHHYECKOe o0ecredeHne

YHHUBEpCUTET pacrojaraer MaTepUalbHO-TEXHUYECKOW 0a30il, COOTBETCTBYIOIICH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM PaBUIIaM U HOPMaM U 00ecreuuBaroleil MpoBeieHne BCexX
BUJIOB JIUCUMIUIMHAPDHOW W MEXIUCLUUIUIMHAPHOW IOATOTOBKH, IPAKTUYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0M yueOHbIE ayAUTOPUH JUIsl IPOBEACHUSI 3aHATUI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYIMNOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSITETLHOM paOOThl M TOMEUIEHUS I XpaHEHUs U MPO(UIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYXKAIlUMHU 7S MpeAcTaBleHus: ydeOHOI
uH(popMaluu 00JbILION ayIUTOPUH.

W3ydeHne AUCHUILTUHBI (MOIYIIsl) 0OeCTieunBaeTCs B yUeOHBIX ayAUTOPHIX, OCHALICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMHU KaIbKYJISITOPAMU;

— CIeLUAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOYasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CAaMOCTOSITEIBHON pabOThI 00YUAIOIINUXCSl, B TOM YHCIIE PUCITOCOOTIEHHBIE
JUISl MCIIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAlMOHHO-00pa30BaTEeIbHYIO CpPEIy
YHuBepcurera.

OOyuaroMess MpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIe YHaleHHBIH) K pecypcam
MH(OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YUCJI€ AJEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM):
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https://urait.ru/bcode/569211
https://urait.ru/bcode/561076

Ne HanMeHoBaHue nopraJa Cceblika
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snekrponnas oudauoteka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMOTEKA
2. Bbaza manneix s I T-crienmuaincToB https://habr.com

3. Basa nanaeix ScienceDirect

https://www.sciencedirect.com

4. | OpunmansHbIN caiiT MUHICTEpPCTBA HAYKH H
BEICIIIETO oOpa3oBanus Poccuiickoit demepariu

https://minobrnauki.gov.ru/

https://www.edu.ru/

5. | ®enepanwHbiii moptan «Poccuiickoe odbpazoBanue”

Nudopmarnmonnas cucrema "EqnHoe okHO mocTtymna
K 00pa3oBaTenbHBIM pecypcam”

http://window.edu.ru/

7. Enunas komnexuus 1udpoBsl
pecypcos

X 00pa30BaTeIIbHBIX

http://school-collection.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

8. | ®enepanpHblil HeHTP HHPOPMALIMOHHO -

http://fcior.edu.ru/

[Tepeuenp

UH(GOPMaIIMOHHBIX

TEXHOJIOTHH,

HCIIOJIB3YEMBIX  IIPU

OCYIICCTBJICHUU

00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUIUIMHE (MOYJI0), B TOM YUCIIE KOMIUIEKT JUIIEH3MOHHOTO

IpPOrpaMMHOT0  OOecreyeHus, COBpPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
WH(OPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:
HaumenoBanue I1O IIpousBoacreo Jlnuen3noxnnoe / cB060IHO
pacmpocTpansiemoe
OnepanmoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3HOHHOE
Server)
bpaysepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpOCTPaHsIeMOe
Google Chrome 3apy0exHOe CBO0OOJIHO pacrpocTpaHsIeMoe
Od¢ucHbIe IPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMIICH3UOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpammHoe odecnieyeHue A5l IVIAHUPOBAHMS U yUeTa BPeMeHH:

Toggle app | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEeKTAMM:

Microsoft Imagine (Project) | sapyGesxnoe | muuensmonHoe

CucreMbl ynpapJjieHusi 6a3aMu TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGeskHoe | nuuensnonHOE

Cucremsbl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apyOexHoe JIIIEH3HOHHOE

HyperV

CnpaBo4YHO-IIPaBOBBIE CHCTEMBI:

Koncynprantllitoc: cipaBouHoO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpencrBa aHTHBHPYCHOIi 321U THI:

Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIIEH3HOHHOE

ousneca CranaapTHbiid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOekHOE CBOOOHO pacIpoCTpaHseMOe
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacpoCTpaHsieMOe
Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsieMoe
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Robotic Operating System 3apyOexHoe cBOOOTHO pacIpOCTpaHsIeMOe
CopelliaSim 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTPaHsIeMOE
Cucrembl ynpapJjeHusi oudanorpaguyeckoii uHpopmanmeii:

Zotero | 3apy0eKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI B CIIYXKOBI:

Bind 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIeMOe
Docker 3apyOekHOe CBOOOJIHO pacIpocTpaHsIeMoe

6. MeToanyecKkue 1 OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus s 00y4AaIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce uzyuenus aucuumiuHsl (Moaynsa) «PekoMeHaaTellbHble CUCTEMBI» B paMKax
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH HCIIOJIB3YIOTCS TaKhe BUIBI y4eOHOW pabOThI, KaK JICKIIUH,
IIPAKTUYECKHUE 3aHATHS, JOMAIHUAE 3a/laHusl, TECThbl, COPEBHOBAHUE, a TAK)KE PA3JIU4HbBIC BUIbI
CaMOCTOSITENIbHOM padOThl 00yYaroIIMXCS M0 3aJaHUI0 IPENoJaBaTelis, HANpaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHUKH,  3aKpeIUIeHHE  MPaKTHYECKUX
pohecCHOHANBHBIX KOMIETEHIIMN, TOOIIPEHNE UHULIUATHB.

Jlekyuss — CHUCTEMAaTH4YeCKOEe, IIOCIIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  M3JI0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nekuuii peKOMEHIYETCS BECTM KOHCIEKT JIEKLIUH: KPaTKO M CXEMaTH4HO
(GUKCUpOBaTH OCHOBHBIC WIECH, BBIBOJBI M OOOOIICHUS JIEKIHMHU; BBIICIATH BaXKHBIC MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0XonMMo OTMETUTh BONPOCHI MM MaTepUabl, KOTOpbIE
BBI3BIBAIOT 3aTPYJIHEHHUsI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMU nuTeparype. Ecinu
pa3oOpaTbCsi B MaTepuane He YyAaercs, cieayeT chopMyIMpoBaTh BOIPOC U 3a4aTh €ro
IpenoaaBaTesio Ha KOHCYJIbTALUK WIH BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Yuacmue 6 cemunape (npaxmuueckom 3anamuu) — akTHBHasg paboTa ciymliaTesns Ha
CEeMHHape, €ro OTBETHI Ha BOIIPOCHI IPENOIaBaTeNsl H y4aCTHE B IUCKYCCHHU.

JUis ycnemHoro yqyacTvsi B CEMHHApe CIyLIaTeIsiM peKOMEHAYETCs 3apaHee 03HAKOMUTHCS
C TeMO# 00CYXIIEHHsI, TPOYUTATh HEOOXOIUMBIE MaTepHajIbl U TIOJArOTOBUTH BOIPOCHL. BakHO
aKTUBHO CJYIIAaTh U BOBJIEKATbCS B IUCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTHUPYs UX.
[Ipr oTBeTax Ha BOMPOCHl MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM W JIOTUYHBIM,
Onupasich Ha U3yYEHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACILIUPUTH CBOU 3HAHUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Hax JOMAIIHUMH 33JaHUSIMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAaMH BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha 3Talbl, YTOObI
n30eKaTh TEPErpy3Kd W JIy4dille yYCBOUTHh MaTepual. VCrmonp30BaTh pa3iuyHbIE WUCTOYHUKA
uH(pOpMaLKK, BKIIIOYasi yueOHUKH U OHJIaWH-PECypChl, Ui 0osee IiTy00oKOro MOHUMAHUS TEMBI.

Tecm — ocobas ¢dopma TpoBepkr 3HAHUU. [IpOBOAMTCS TOCIE OCBOCHHS OIHOW WIIH
HECKOJIbKUX TeM U CBHJIETEIBCTBYET O KaueCTBE MOHWMAHUS OCHOBHBIX MOHSATHI H3y4aeMOro
Marcpuraja. TecToBBIE 3aaaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHAM, OCHOBHBIM pa3aciiaM,
Ba)XHBIM TEPMUHOJIOTHUECKUM KaTETOPUSM U3y4aeMOU TUCIUTUTMHBI (MOIYIIS).

21.]'[5[ IMOATOTOBKH K TECTY HeO6X0}II/IMO 3HATh TepMI/IHOHOFI/I‘IeCKI/Iﬁ amnmnapaTr JUCHUIIIINHBI
(MOmyJIs1), TOHUMATh CMBICT HAYYHBIX KATETOPUN U YMETh UX UCTIOIB30BaTh B MPOGECCHOHATBHON
JICKCHKE. BJ'Ia)IeHI/Ie HOHATUHHBIM arrmaparoMm, BKJIIOYEHHBIM B TECTOBEBIE 3aaHus, IMO3BOJISACT

ONEeKTPOHHBIA JOKYMEHT



IpenojaBaTeat0  ObICTPO  MPOBEPUTh  YPOBEHb IOHUMAaHMs  CIYLIATENsIMH  BaXKHBIX
METOJ0JIOTUYECKUX KAaTETOPHil.

CopesHosanue — OpPraHU30BaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
CONEPHUYAIOT APYr C JAPYroM Uil AOCTH)KEHMs OINPEACIICHHOW IIeNIM, JEMOHCTPUPYS CBOU
HABBIKH, 3HAHUS WU CIIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B npouecce noaroToBKU K COPEBHOBAHUIO ONMPANTECH HA CIEAYIOIINE PEKOMEHIALIUU:

1. Ilonnmanue 3aa4M: BHHUMATEIbHO M3YUYUTE YCIOBUS COPEBHOBAHUSA M YETKO
OTpeNieNIUTe 3aaady, KOTOPYI0 HEOOXOIUMO pemunTh. YOeauTech, 4TO Bbl IMOHHUMAETE, KaKue
METPUKH OYIyT UCIIOJIb30BATHCA IS OLIEHKU BalllMX PE3yIbTaTOB.

2. COop MaHHBIX: O3HAKOMBTECH C TPEAOCTABICHHBIM HaOopoMm naHHBIX. [IpoBemurte
aHaJIU3 JaHHBIX, BBISIBUTE IMPOMYIIEHHbIE 3HAYEHHUS, BBIOPOCHI U Jpyrue 0COOEHHOCTH, KOTOPbIE
MOTYT MOBJIMITH HA MOJIENb.

3. BbiOop aaropuTMoB: HCCleIyilTe pa3jMyYHble aJTOPUTMbI MAIIMHHOTO OOy4YeHus,
NOAXOJAIIMe IS Bamled 3aaaud. HauHuTe ¢ IpoCTBIX MOJENEl, 3aTeM Iepexoaure K Oosee
CJIOKHBIM, €CITU 3TO HEOOXOIUMO.

4. O0yuyeHHne U BaJIMJALMA: pa3feiuTe AaHHbIE HA OOy4alollyl0 U TECTOBYIO BBIOOPKHU.
Hcnonp3yiiTe Kpocc-BaIUIAIUIO AJIsl OLIEHKH KauecTBa MOJIENH U N30ekaHus epeoO0yyeHHsl.

5. OnTuMu3anMs runepnapaMeTpoB: DKCIIEPUMEHTUPYHTE C HACTPONKAMHU aIrOPUTMOB,
JUTSL HAXOKJICHHSI ONTUMAJIBHBIX THIIEPIIapaMeTPOB.

6. JlokymMeHTAUUsl ¥ Mpe3eHTALMSA: BEIUTE 3aIMCHA O CBOMX IOJXO0JaX, pe3ysbTaTax U
BbIBOJIaX. [10ATOTOBBTE SICHYIO U CTPYKTYPUPOBAHHYIO IPE3CHTALMIO JIJIs1 (PMHAIBHOTO OTYETA.

7. O0paTHasi cBSI3b W YJy4llleHHe: II0CJI€ IOJYyYEHHUS pe3yJlbTaTOB COPEBHOBAHMUS
MpOaHANTU3UPYHTE OIIMOKM M HEAOCTaTKM Bamied wmojenu. Vcmonb3yldTe 3TOT ONBIT s
yJIy4llIEHUS] CBOUX HABBIKOB B OyIylEM.

Camocmosmenvnaa paboma — paboTa ciyliatenei, HampaBieHHas Ha YIIIyOJeHHOe
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B  mpomecce  camocTosTenbHOW ~— pabOTHI  CiIymIaTend — B3aMMOJCHCTBYIOT ¢
PEKOMEHIOBaHHBIMH MaTepuallaMd TPH MHUHUMAJIbHOM YYacTHUH IPETojaaBaTels. 3aJadyu
CIIyIIaTesns BKIIOYAoT paboTy ¢ KOHCIEKTaMHM JIeKIUH (00paboTKa TeKCcTa), HOBTOPHOE U3yUEHHE
y4eOHBIX MaTepHajIoB IUIAHOB U TE3MCOB OTBETOB, H3YYECHHUE JIOTIOJIHUTEIFHBIX TEM, BBITIOJTHEHUE
y4eOHO-UCCIEI0BATENIbCKUX 3a/laHUM U IpyTroe.

Cucrema OLlCHUBAHUSA PE3YyIbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

OneHuBaHue ypoBHsI y4EOHBIX JTOCTHMKEHUH OOy4aroMIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYIIIECTBIISIETCS B BUJE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXYTOUYHOMN aTTeCTalliH.

IIpomesxkyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYIIECTBIsIeTCs B (opme
IK3amena.

Jlns oleHMBaHHS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEXKYTOYHOW aTTecTalluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oMm:

JlecaTubanabuas IIsaTubannbHas O01mas XxapaKkTepUCTHKA pe3yJibTaTa 00y4eHus 1o
OlleHKAa OllEHKA JucUMMInHe (MOXYJIIO0)
10 OTnuaHO Crymiatensb MOJTHOCTBIO BJIAJICET 3HAHUSMUY, H3JI0KECHHBIME B
9 OTINYHO paboueii mporpamme, W TIYOOKO OCMBICISET IUCIUILTUHY
8 OTIMIHO (Moaynp). OH CaMOCTOSATENBHO U JIOTHYECKH ITOCIIE0BATEIHHO
OTBEYACT Ha BCE BOMPOCHI, aKIICHTUPYS BHIMaHKE Ha HanOoJee
Ba)KHOM. VYwmeer aHAJTU3UPOBATD, CpaBHUBATb,
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
JUCHMIIMHE (MOXYJIIO)

KJIaccupuIupoBaTh,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CHCTEeMaTH3MPOBAaTh  W3y4YCHHBIM  Marepual,  BBIICIIA
KIIOYeBbIE ~ MOMEHTBI W YCTaHaBIMBas  NPUYMHHO-
cleqicTBEHHbIe CBA3U. YeTko (GopMynupyeT OTBETHI, YBEPEHHO
UHTEPIPETHPYET  pe3ydbTaThl  aHAJIM30B W JAPYTHX
WCCIICIOBaHUH, a TAKXKe pelaeT caokuble 3a1aun. Ciymareib
XOpOIIIO 3HAKOM C METOJaMU HCCIIEJOBaHMs, HEOOXOJMMBIMHU
JUIA  TPaKTHUECKOH JeSTETbHOCTH, M YMEET CBS3bIBATh
TEOPETUYECKUE  acleKThl  AWCHUIUIMHBL  (MOAYNs)  C
NPaKTHIECKUMH 3a/[a9aMH.

Xoporio

Xoporo

Crymarens o01agaeT 3HaHUSIMH TIpeIMeTa MOYTH B TOJHOM
o0beMe pabouell TporpaMMBbl M CAMOCTOSITENIFHO, JIOTHUECKH
MIOCJIC/IOBATENIbHO U BCECTOPOHHE OTBEYAET HA BCE BOIIPOCHI,
AKIICHTUPYS BHUMAaHWEC Ha HaI/I6OJICe 3HAYUMBIX MOMeHTax. OH
yMEeT aHaJIM3UPOBaTh, CPaBHUBATh, KIACCH(PHUIUPOBATS,
0000maTh, KOHKPETH3HPOBaTh H  CHCTEMaTH3HPOBATH
H3y‘1€HHI:II>i Marcpuall, BbBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHaBIINBas MPUYUHHO-CIICICTBEHHbIE CBSI3H.
DOopMynUpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3yibTaThl aHaJM30B M JIPYTHX HWCCICAOBAaHUH, a TaKKe
pemraeT cI0KHbIE CUTYallMOHHbIE 3a1a9u. CIIyIaTenb XOpoIo
3HAKOM C MCTOJaMH HCCJIICOOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
NPaKTHYECKOW  NeSATENbHOCTH, M yMEET  CBS3BIBATH
TEOPETUYECKUE AacMeKThl MpeAMeTa C MPaKTHYECKHUMHU
3a1a4aMH.

Y 10BIETBOPUTENBHO

yZ[OBJ'IeTBOpI/ITCJ'II)HO

Crymatens obmagaeT 6a30BBIMH 3HAHUSAMH TI0 JUCIUILTAHE
(MOIYJTI0), HO MCITBITBIBAET TPYTHOCTH MIPU CAMOCTOSATEILHBIX
OTBETax W HWCIOJb3YeT HETO4Hble (OPMYIHPOBKU. B xone
OTBETOB OH JIOMYCKAeT OMHOKHU, KACAIOIINECS CYTH BOITPOCOB.
Crayuratens criocoOeH pemarhb TOJIBKO caMble IPOCTHIE 3a71auu
u BJIaaccT JINIIb MHWHHUMAJIbHBIM Ha60pOM METOA0B
HCCIIEIOBAHUS.

He cnaun

He cnan

He cnan

Caymwarens He oBiazen 00sS3aTeIbHBIM MUHUMYMOM 3HAHHUN
M0 TPEeIMETy U HE MOXET OTBETHTh Ha BOIIPOCHI, JakKe eClu
npenojaBarenb — 33JaeT  JONOJHWUTENbHBIE  HABOJSILUE
BOTIPOCHI.

Hucnurnnuna (Monyib) «PekoMeHnaTenbHbIe CUCTEMBDY) OIICHUBACTCS CIAEAYIOIINM

obpazom:
AKTHBHOCTH ‘ Bec ‘KOJII/I‘IeCTBO Onucanne
Hakonumenvnasn oyenka
Homarnrave 3amanms | 60% 3 HaGop 3anad mo remam Henenu
Tecthr 2 [Mucermennas pabota ¢ HabOpoM 3as1a4, KOTOPBIE HYKHO
PEIINTh 33 OrPAaHUUYCHHOE BPEMSI
CopeBHOBaHNE 1 Kaggle-style copeBroBanue ¢ 3amaueit Ha RecSys

Hpomemymouuaﬂ ammecmauyusn
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AKTHBHOCTH Bec |KoanuectBo Onucanne

OKx3aMeH 40% 1 MOoK-UHTEPBBIO — UMHTALHA B (OopMaTe peasbHOro
cobecemoBanus mo ML System Design peKoMeHIaTeTbHBIX
CHCTEM

®opmyJa pacuéra MTOrOBOM OLEHKH 1O JUCIHUILINHE (MOAYJ110) «PekoMeHaaTebHbIE
cucrembi»: «0,6 X HakonuTenpHas oreHka (0,5 X cpenHee 3a qomamrHue 3aaanus + 0,2 X cpeanee
3a Tectol + 0,3 X copeBHoBanue) + 0,4 X sK3aMen».

Texkyuuii KOHTPOJIb YCIIeBAeMOCTH 00y4alOIIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoMAaLIHUE 3aJaHUS

Jlomaimunee 3aganue 1.

3aganue 1.

Pa3paboraiiTe KOHIENIINIO OU3HEC-TIPHIIOKEHUS, KOTOPOE pelIaeT KOHKPETHYIO MpoliemMy B
Balleil 1ieIeBOM OTpaciu (HampuMmep, 3ApaBOOXpaHEHUE, oOpa3oBaHHE WWJIM DSJIEKTPOHHAs
komMmeprust). Onumure KiIoueBble (YHKIWW TPUIOKEHHS, [EICBYI0 ayJuTOPUI0 U
npezrnonaraeMeie MeTpukn yerexa. Cozfaiite mpoToTun naTepdeiica morp30BaTess ¢ TOMOIIBI0
JTF000T0 MHCTPYMEHTA JUTsl TpoeKTupoBanus (Hanpumep, Figma i Adobe XD).

3aganmue 2.

Breibepute Tpu pasnUYHBIX METOJa OLIEHKM KadecTBa MPOTpaMMHOr0 oOecredeHus
(HampuMmep, TECTHUPOBAaHUE, PEBbIO KOJa M AaBTOMATHU3HPOBAaHHBIE TECThl) U IPOBEIUTE
CPaBHHUTENbHBIM aHANU3 HX MPEUMYIIECTB M HEJAOCTaTKOB. Hamumure oTyeT, B KOTOPOM
OOBSCHUTE, KaK KaXIblii W3 METOJOB MOXET OBbITh NMPUMEHEH B Tpoliecce pa3paboTKu, U
MPETIOKUTE PEKOMEHIAINH 110 UX KOMOMHHPOBAHUIO IS TIOCTHXKCHUS HAWTYUIIIUX PE3YyIbTATOB.

3ananmue 3.

Hccnenyiite nBa moaxona Ha 6a3e monobus (Hampumep, KoutadopatuBHas (GUIbTpALUs U
KOHTEHTHast GUIBTPALIMS) U CO3/IaTEe MOJIETTh PEKOMEHATEIbHOM CUCTEMBI, UCTIOIb3YS OJUH U3
ATHX MOJAXOJOB. 3aTeM MocTpolTe TpadoBYH MOJENb, MPEACTABISAIONIYI0 TOJIb30BaTENed U
TOBaphbI, U MpoaHAM3UPYHTE, Kak TpadoBbie adroput™Mel (Hanpumep, PageRank nmm anroputmsl
noucka mo rpadamM) MOTYT YIY4YIIUTh Ka4ecTBO pekoMmeHaamuil. [loaroToBbTe mpe3eHTaluo, B
KOTOpPOM MPEACTABUTE PE3yIbTaThl BAIIEr0 aHAIN3a U MOJIEIIN.

JlomamHee 3axanue 2.

3ananmnel.

W3yunte OCHOBBI MAaTpUYHOM (haKTOpU3ALMU U PEATTU3YITE aJrOpUTM, KOTOPBIA UCIIOJIb3YET
ATOT METOJ JUIsl pEellIeHus 3aJ]aul PeKOMEHaTeNbHOM cuctemsl. Mcnomnb3yiite Habop JaHHBIX O
NpeanoYTeHUsX nojb3oBarenet (Hanmpumep, MovieLens). B Bamem npoekre:

o Peanusyiite MmaTpuuHyt0 (paKTOPU3ALUIO C UCHIOIB30BAHUEM IPATUEHTHOTO CIIYCKa.

e OueHnTEe KaYECTBO PEKOMEHJAIUI C TOMOIIBI0 METPUK, TakuX kKak RMSE nnn MAE.

e IloaroroBpTe OTYET, B KOTOPOM OIMIIHUTE IIPOLECC, PE3yJIbTAaTbl U BO3MOKHBIE
YIIYUIIEHUS.

3aganue 2.

UccnenyiiTe METOIBI TPOIBUHYTOM (PaKkTOpHU3aIH, TaKHE KaK (PaKTOpHU3aIns 4epe3 CKPHITHIE
dakTopsl U peryaspuszaius. PeanusyiTe oluH U3 3TUX METOAOB HAa TOM e Ha0ope JaHHBIX, UTO
U B IIEPBOM 33/1aHUU, T00aBUB:

o Perynsapusanuio [y mpeJoTBpaleHus nepeoOyueHHs.
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e (CpaBHEHHE MPOU3BOIUTEIHLHOCTH C OOBIYHON MaTPUYHOHN (haKTOpU3AIUCH.

e IloaroToBpTe TpE3EHTANNIO, B KOTOPOW MPEICTAaBUTE PE3YJIbTAaThl U OOCYIUTE, Kak
npoABUHYTas (haKTOPHU3AIHUS BIHUSICT HA KAYECTBO PEKOMEHIAIIHIA.

3ananmue 3.

Co3zpaiite HeMpoceTeBYI0 MOJENb JJIA 3aJaud PaHKUPOBAHMS, HCIOJB3YS apXUTEKTYpPY,

takyro kak RankNet muim LambdaRank. B Bamem npoexre:

e BriGepure Habop HaHHBIX, coAepXKalMii HHQOPMAIMIO O TMOJB30BATENAX U HX
IpeIoYTeHUs X (HapuMep, Habop TaHHBIX O MOMCKOBBIX 3aMPOCax).

e OOyuuTe MOJIENb U OLICHUTE KaYeCTBO PAHXKUPOBAHHUSA C UCIIOJIB30BAHUEM METPUK, TAKHX
kak NDCG i MAP.

e [loaroroBpTe OTYET, B KOTOPOM ONHIIUTE APXUTEKTYpPY MOJEIH, pPE3yJIbTaTbl U
MPEAJIOKUTE BO3MOKHBIC YIIYUIIICHUS JJIs MOBBIIIICHUS KaueCTBa PAaHXUPOBAHMUSL.

JomamHee 3a1anue 3.

3amanue 1.

N3yunte MeToAbl OOBICHUMOCTH U MHTEPIPETUPYEMOCTH MOJIEJIeH MALIMHHOIO 00y4eHus,
takue kak LIME u SHAP. PeanusyiiTe oIuH U3 3TUX METOJOB Ha YyXe OOyYEeHHOW MOIenu
(HampuMep, Ha MoJienH Kilaccudukanum). B Bamem npoekre:

o BriOepure HaOop maHHBIX (HAampUMEp, O KPEAMTHBIX 3asABKAX WM METUIIMHCKUX

JINarHO3ax ).

e OObBsicHUTE NPEICKA3aHNU MOJENHN JUIsl HECKOJIbKUX IMPUMEPOB, UCIONb3Yys BbIOPAHHBIN
METOJI.

e IloaroroBbTe OTYET, B KOTOPOM ONMILUTE, KAK MHTEPIPETUPYEMOCTD BIIUSET HA JOBEpUE
HOJIb30BaTeNeH K MOJENIM U KaKKe BBIBOBI MOXKHO CIENIaTh U3 MTOJy4YEHHbBIX O0bSICHEHUH.

3amanmue 2.

Hccnenyiire pasnuuHble TUIbl cMelieHuil (bias) B JaHHBIX M MX BIMSHUE HAa MOJEIH
MalMHHOrO OoOy4yeHMs. BpiOepure oauH M3 HAOOPOB JaHHBIX, B KOTOPOM IHPUCYTCTBYIOT
CMEIIIEHNS, ¥ BBIIOJIHUTE CIIEAYIONIUE I1I1aru:

o IlpoananusupyiiTe TaHHBIC HAa HAJIMYKUE CMEUICHUH (Hampumep, cMeleHNne BEIOOPKHU WIIH

CMEIIEHUE TTOATBEPKICHNUA).

e OOyuuTe MOJENb Ha UCXOAHBIX JAHHBIX U OLICHUTE €€ MPOU3BOAUTEIBHOCTb.

o IlonmpoOyiiTe ycTpaHUTh WIM YMEHBUIMTh CMEIICHUs (HampuMep, ¢ MOMOILIBIO METOJIOB
nepenoJO0OpKH WM B3BEIIMBAHUA) W CpaBHUTE pe3ynbTaThl. IloAroroBbTe OTUET C
AQHAJIM30M U BBIBOJIAMHU.

3aganue 3.

Uccnenyiite meroasl 0O0Oy4eHHs] C MOAKPEIIEHUEM U BBIOEpUTE KOHKPETHYIO JOMEHHYIO
cnenuduky (Harpumep, Urpbl, poOOTOTEXHUKA WK yIIpaBjieHHe pecypcamu). B Bamem npoexre:

e Peanuzyiite npoctyio Mozaens o0ydeHus: ¢ MojaKpervieHneM (Hanpumep, Q-learning wnu
DQN) s perienust 3a1a4u B BBIOpAaHHOM TOMEHHOU crieruduke.

e Onenure 3p(EeKTUBHOCTH MOJIENH, MCIIOJIb3YSI COOTBETCTBYIOIIUE METPUKHU (HAIpUMeEp,
CpelHee BpeMsl JOCTUKEHUS 1IEJIN WINA KOJIMUYECTBO MTOJIYYEHHBIX Harpan).

o ITloxroroBbTre mpe3eHTaLnIO, B KOTOPOH 00CYANTE, KaK TOMEHHBIE CIIEeUU(UKH BIUAIOT Ha
BBIOOp aJITOPUTMOB U CTpaTeruii 00yueHHsl, a TAK)KE Ha Pe3yJIbTaThl.

IIpumepHoe onncaHue K COPeBHOBAHUIO
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B copeBHOBaHMM HEOOXOAMMO PEUINTH 33/a4y PAHKUPOBAHUS IO IIAHCY HAIWYUS SBHOTO
bunbeka (maiik/mu3naiik). Jlns pemieHUs MOXKHO WCMOJNB30BaTh JiOObIle Mojenu (Kak
3aTparuBaeMble B Kypce, Tak U He BCTPEUYABILIUECS ).

B kadecTBe METPHUKH UCHIOIB3YETCS CPETHUI 1O BCEM TeCTOBBIM noJb3oBareasiv ROC AUC.

basnner 3a copeBHOBaHMe (MPUBATHBIN JTHAEPOOP):

ROC AUC >=

054-1

0.56-2

0.58 -3

0.60-4

0.61-5

0.62-6

0.63-7

0.64 -8

0.65-9

0.66 — 10

IIpumepHbIe 32 1aHUS MO TECTAM
Tecr 1.
Bomnpoc 1.

['1e HanOOBIIHI TPOIICHT PEKOMEHIATEIBHOTO Tpaduka?
a) Google Play
b) Amazon
c) Netflix
d) Pinterest
Ortger: C.
Bomnpoc 2.
B 1994 r. GrouplLens npenioxunu cuctemMy Ha 0ase:
a) Koutenrtnoro i2i
b) Komnaboparusroro i2i
¢) Kontentnoro u2u
d) KomraboparusHoro u2u
Ortger: d.
Bomnpoc 3.
[Touemy perrenne yqactaukoB The Netflix Prize ve Buenpumm?
a) bBombimue ancam0m Mojenei
b) Cwmena mapagurmel moTpedaCHUS
c) CwmeHa ynpaBlieHUs] KOMITAHHU
d) Mopgenu ycnienu ycrapeThb
Ortser: 4, b.
Bomnpoc 4.
PexomenaTenbHbBIC AITOPUTMBI OIICHUBAIOT Yepe3:
a) I[lonp30BaTeIbCKHE OMPOCHI
b) Ownnaitn SKcIEpUMEHTEHI
¢) Oddnaitn MmoaenupoBaHHe
d) Tennepsr
OtBer: a,b,C.
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Bompoc 5.
Retention nonp3oBarerneii npoiie BCero 3aMepuTh B:
a) JIIMHHOM OHJIAMH SKCIIEPUMEHTE
b) KopoTkoM oHaiiH SKCTIEpUMEHTE
¢) Kopotkom odduiaiin MogeMpoBaHuN
d) dnuuHoM oddaitn MoaeIupOBaHHH
Otger: a.

Tect 2.

Bomnpoc 1.
K monensm Ha rpadax oTHOCATCS:
a) PinSage
b) SASRec
c) LightGCN
d) TwHIN
OrtBer: 4, C, d.
Bonpoc 2.
Implicit ALS otimuaercs ot Explicit:
a) HesBHBIM BBIBOJOM pEIICHUS
b) «Perysipusanueii» Ha OTCYTCTBUE B3aMOICHCTBHSI
€) Hamuuuem naiikoB B Taprete
d) Hanuuwuem KIHMKOB B TapreTe
Ortger: b.
Bomnpoc 3.
SASRec ornuuaercsa or BERT4Rec:
a) OrtcyrctBreM 3amaun MLM
b) Cnoco6HOCTBIO paboTATh C MMOCICIOBATEIBHOCTSIMU
c) Kay3anbHoit MaTpuiieii BHUMaHUS
d) CnaBurom TapreTHoOM MOCIEA0BATEILHOCTH HA | MO3HUIIHIO
OrtsBer: 4, C, d.
Bomnpoc 4.
Ha sTane paHXupoBaHuUs JIydIlle BCEro paboTaroT:
a) Explicit mogenu
b) Implicit mogenu
C) DOBpucTHKH (CBEXee, MOIITUCKH)
d) SLIM
Otgert: a.
Bomnpoc S.
K MojenssM HeHpoCceTeBOro paHKMUPOBAHUS OTHOCSATCS:
a) SA-TF
b) HiFormer
c) DCN-V2
d) Wide&Deep
Ortser: b, c, d.

IIpumepHoe onucanue U KPUTEPUH OLEHUBAHHUS K IK3aMEHY
Onucanme: DK3aMeH NPOBOAUTCA B (opMare MOK-MHTEPBbIO — HWMHUTALUU PEaJbHOTO
TexHuueckoro cobecenoBanuss mo ML System Design ¢ ¢okycom Ha pekoMeHAaTeIbHbIE
cucteMsl. Llenb sK3amMeHa — MPOBEPUTH YMEHHE CIIyIIATeNsl POEKTUPOBATh, aHATM3UPOBATh U
000CHOBBIBATh APXUTCKTYPHBIC PCHICHUA B o0JacTu PEKOMCHAATCIBbHBIX CHUCTEM, a TaKXKC
JIEMOHCTPUPOBATh TJIyOOKOE MOHMMAaHHME KIIOUEBBIX KOHIENIMH MAIIMHHOTO OOYy4eHUs Hu

HHXXCHCPHBIX ACIICKTOB.
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B xoze sx3amena cirymatennto OyaeT npeioskeHO CIIPOSKTHPOBATh PEKOMEHIATEIbHYIO CHCTEMY
JUTSE 33/IaHHOTO CIICHApHUs, OTBETUTh HAa BOIMPOCHI HHTEPBHIOEPA, CBSI3aHHBIE C BBIOOPOM
QJITOPUTMOB, OOpPaOOTKOW JaHHBIX, MAaCHITAOMPYEMOCTBIO, OOBSICHUMOCTBIO, OOpHOOH ¢
CMEIICHUSMH Y IPAKTHYECKUMHU OTPAaHIUYCHUSIMHU.

Kpurtepuu oneHnBanus:

Kpurepuii Onucanue MaxkcumanbHbIi
oasa
[lonnmanue 3amaun u CriocoOHOCTh MPaBUILHO HHTEPIPETHPOBATH 2.0
TpeOOBaHMIt Om3HecC-TIeNH U TPeOOBAHMS CHCTEMEL.
ApPXUTEKTypa CUCTEMBI JIorn4HOCTH M TIOJTHOTA NMPEATIOKEHHON 2.0
APXUTEKTYpPHl, YIET MacIITaOUPyEeMOCTH U
OTKa30yCTOWYUBOCTH.
Bri6op 1 obocHOBaHME ObocHoBaHKE BBIOOPA METOIOB 2.0
ITOPUTMOB PEeKOMEeHIATebHBIX CUCTEM (MaTpUYHAs

(hakTopuzanusi, HEUPOCETH U T.1I.)

O0paboTKa JaHHBIX U PaccMoTpeHHe aclieKTOB MOJITOTOBKH JIaHHBIX, 15
KauecTBO OOpPBOBI C MPOMYCKAMH U CMEIIEHHSIMU.
OOBIACHUMOCTD U YMeHne HHTErpUPOBaTh METOB! OOBSICHUMOCTH B 1.0
HUHTEPIPETHPYEMOCTD CUCTEMY JJIS TIOBBILICHUS JOBEPHUS

MTOJIB30BATENEH.
[IpakTHueckne BONPOCE U | YUeT OrpaHUYEHUN BBIYMCIUTEIBHBIX PECYPCOB, 1.0
OTpaHUYCHHUS BpPEMEHH OTKJIMKA, 0€30MIaCHOCTU U IPUBATHOCTH

JaHHBIX.
Kommynukamnmst u UeTKOCTh U3JI0KEHUS, CTPYKTYPUPOBAHHOCTh 0.5
apryMeHTaIus OTBETOB U YMECHHUE BECTHU JTUAJIOT.
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