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AHHOTANMA

Kypc oxBarbiBaeT OCHOBBI pa3pabOTKH, aHaIM3a W BHEAPEHUS] PEKOMEHAATENbHBIX cucTeM. CTylIeHThI U3ydar
pasIUYHBIE THITBI PEKOMCHJATENFHBIX CHCTEM, TaKhe KaK KOHTEHTHas QuibTparus, KoJutabopaTUBHAsS
¢dunbTpanus ¥ THOpUIHBIC TTOAXO0ABI. PaccMarpuBaroTCs METO/IBI OIICHKH KauecTBa PEKOMEHIANNH, BKIIIOYast
MeTpuky u OeiznaiiHbl. Oco00oe BHUMaHUE YIACNSIETCS IPOABUHYTHIM METOAAM, TaKUM KaK T'PaJCHTHBIN
OyCTHHT, HeHpoceTeBbIe MOIX0bl M MaTpuuHas (akropuzanus. Kypc BKIOYaeT U3ydeHUE peabHbIX KeliCOB
MPUMEHEHMSI PEKOMEHJIaTeIbHBIX CHCTeM B Om3Hece W pa3paboTku A((EKTHBHBIX MOJENeH ¢ Y4ETOM
npou3BoguTeNbHOCTH. CTyIEeHThl TakXe HaydaTcs ONTHMH3UPOBAaTh PEKOMEHAATENbHBIE CHUCTEMBI IS
MPOAYKTUBHBIX CpEJl U OICHHWBAaTh WX Ou3Hec-3Q¢GeKTUBHOCTh. [IpakTHdeckue 3aHATHS NPEATOoIararT
WCIIOJIb30BaHNE COBPEMEHHBIX WHCTPYMEHTOB W TEXHOJOTUW I pealu3aliyl ajrOpuTMOB MAIIMHHOTO
oOy4YeHUs ¥ aHaIIn3a JJAHHBIX, a TAK)KE BHEAPCHNUE PEKOMEHIAIUN B PEATBHBIX YCIOBHUSX.

1. leau u 3apa4u

eap AUCUMNIMHBI
- O3HAKOMHTH CTYIIEHTOB C COBPEMEHHBIMH MOIXOaMH K pa3padOTKe PEKOMEHIATEIIbHBIX CHCTEM,
METO/IaMU WX OICHKU W ONTUMH3AINH, 8 TaK)Ke C BIUSIHUEM PEKOMEHJalnii Ha OM3HEC-TOKa3aTelH.
JucuuiinHa 0XBaThIBA€T KIIACCUUECKUE U COBPEMEHHBIE METO/IbI, BKIIIOUAs HEUPOCETEBBIC MOAXO/bI, U
TOTOBHT CTY/ICHTOB K IIPAKTHUECKOMY MTPUMEHEHHIO 3HAHUIN B MHAYCTPHUAIBHBIX MTPOEKTAX.

3agauu AU CHUILIHHBI

- IIOHATH OCHOBBI PEKOMCHAATCIIbHBIX CUCTEM, U3YUUTD IIPUHIUIIBI pa6OTbI PECKOMCHAATCJIbHBIX CUCTEM
" UX IIPUMCHCHUC, O3HAKOMUTLCSA C OCHOBHBIMHA TUITAMU peKOMeHHaHHﬁ;

- OCBOUTb METOIbl OLCHKH M BaJIHWJAllMM PEKOMEHIALMH, pa3o0paTh OCHOBHBICE METPHUKH KadecTBa
PEKOMEHIAIHIA, U3YYUTh METO/IbI BaTMIAIIUN U CPABHEHUS MOJIEIIEH, BKITFOUas Oei3malHbL;

-  U3Y4YHTh KJIACCHUECKHME METOAbl (UIbTpalMu, OCBOMTh KOHTEHTHYIO (UIBTPALUIO U
KOJU1a0OpaTUBHBIE METO/BI, pa300paTh UX MPEUMYLIECTBA U OTPaHUYCHUS;

- MO3HAKOMUTHCS C POJIBUHYTHIMH QJITOPUTMAMH PAHXKUPOBAHUS, H3YUUTh TPAJUCHTHBIH OyCTUHT Ha
JIEpEBbSIX, OCBOUTH 3a/1auy PEpaHKUPOBAaHUS B PEKOMEHIALMX;

- aHAJIM3MPOBATh BIMSIHHE PEKOMEHAALWi Ha OW3HEC-NOKa3aTesd, pacCMOTPETh, KaK PEKOMEHIAlUn
BIIMSIOT HAa KOHBEPCHUIO, yep KaHHUE MOIb30BaTeleil U BBIPYUKY, U3YUUTh METOANKN A/B-TecTpoBaHus
B KOHTEKCTE PEKOMEHAALINT;

- M3YYMThH JOINOJHHUTEIbHBIE METOJbl OLIEHKH KauecTBa PEKOMEHAALWH, pa3o0parh aibTepHATHBHBIC
METPUKH U METOJbl UHTEPIPETALlUY PEKOMEHAALINI;

- OCBOUTH NPHHLUIBI pabOThl PEKOMEHAATEIbHBIX CHCTEM B NMPOAYKTUBHOU Cpeze, pa3o0paTh dTarlbl
BHEAPEHUSI U MacIITaOUpOBaHUs MOJIENIEeH, M3YyYUTh BOIIPOCH ONTHMHU3ALIUU IPOU3BOAUTEIBHOCTH;

- TIO3HAKOMHUTBCS C JBYXOTalHBIMH MOJACTSIMU  PEKOMEHIALUH, pPacCMOTPETh CTpaTeruu
MPEABAPUTEILHOIO 0TO0PA M PAHKUPOBAHHUS;

- M3y4uTb HEHWpOCeTeBble METOIbl B PEKOMEHIATENbHBIX CHUCTEMax, OCBOMTh HEHPOCETEeBYIO
MaTpUYHYIO (akTopu3aLuio, pazodpars deep semantic similarity model u e€ npumenenue.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-6 Criocoben pa3padarsiBath anroputMbl v |OI1K-6.1 3HaeT anropuTmbl pelieHUs TUIOBBIX 3ajad,
MPOTPaMMBbl, IPUTOJHBIE IS IPAKTUYECKOTO 00J1acTH U CIIOCOOBI X MIPUMEHEHUS

WCIOJIBb30BaHUS, IPUMEHSATH OCHOBBI
MH()OPMATUKHU U IPOTPAMMHUPOBAHUS K
MPOEKTUPOBAHHIO, KOHCTPYHUPOBAHUIO U
TECTUPOBAHMIO POTPAMMHBIX NPOITYKTOB

[IK-3.1 Paznn4aer CHHTaKCHC SI3BIKOB NMPOTrPaMMUPOBAHUS,
O0COOCHHOCTH TNPOrpaMMHUPOBAHUS HA OTHX  S3bIKAX,
CTaHJApTHbIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHS

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTh MPOrpaMMHOE

ARanTrarrarmra

[MK-3.2 Ymeer BbIOWpaTh SI3BIKM MPOTPAMMUPOBAHUS IS
HaIMCaHUsl MPOrPAMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a7aHus




vuLvvilivtivIriv

[IK-3.4 3naet, kak ompeAenaTb ONTHUMAaJIbHbIE METOABI U
CpeACTBa MPOEKTUPOBAHMUS MPOrPaMMHOIO OOECHeUCHHs U
CTPYKTYp AaHHBIX

[IK-6 CriocoGen pa3pabarbIBaTh U BHEAPATH [IK-6.1 3naet, Kak co3gaBaTh CTAHAAPTHI U METOHOJIOTUH
CTaHAAPTHI U MPOIIECCHl Pa3paboTKHy, pa3paboTKK MPOrpaMMHOTO 00ECIICUCHUS B OpraHU3aIN

MMPOU3BOAUTH UX MOHUTOPUHT U OOHOBJICHHS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

YMETb:

- OCHOBHBIC THIIBI PEKOMEHJIATCIBHBIX CHCTEM (KOHTCHTHas (QUIbTpanvs, Kou1abopaTuBHAs
¢dbunbTpaius, THOPUIHBIE METOJIBI);

- KJIFOYCBBIE METPUKH U METOIbI OIICHKH KaueCcTBa PEKOMEHANui (HarmpuMep, TOYHOCTh, MOJHOTA,
F1-mepsr);

- JITOPUTMBI i (QUIBTPAIMU W PaHKUPOBAHUS, BKIIOYAs TIPAJMCHTHBIA OYCTHHI, HEHPOCETEBBIC
MOXO/Ibl K MATPUYHYIO (haKTOPH3AIIUIO;

- 9Tarnbl pa3pabOTKK U BHEIPCHUS PEKOMEHIATEIbHBIX CHCTEM B ITPOAYKTHBHOM CpeEJie;

- IPUHIIMITBI PAOOTHI ¢ OOJIBITUMHU JTaHHBIMHA B KOHTEKCTE PEKOMEHIATESIBHBIX CUCTEM;

- BIUSIHUC PEKOMEHATEBHBIX CUCTEM Ha OM3HEC-pEe3ysbTaThl, BKIIOYAsS CIOCOOBI MX HCIOJIb30BaHHUS
TSl YBEITUYCHHSI KOHBEPCHH M yICPKaHHUS TI0JIb30BATEIICH.

- pa3pabaTbIBaTh MOJEIM PEKOMEHIATEIbHBIX CHCTEM C HCIIOJIb30BAHMEM METONOB (HIBTpALUH
KOHTEHTA U KOJUTA0OpaTHBHOW (PUIIBTPALIUH;

- IPUMEHSTh METOIbI OLICHKH Ka4eCTBa PeKOMEHIalii 1 NpoBoauTh A/B TecTupoBanue;

- peayn30BBIBATh NPOJBHHYTHIC aJITOPHTMBI, TaKHE KaK TPAJUCHTHBIH OYCTHHT W HEHPOCETEBYIO
MaTpUYHYIO (aKTOPU3AIINIO;

- ONTUMH3HMPOBATh PEKOMEHIATEIbHBIC CHUCTEMBI JUISl WCIOJIB30BAHUS B PEAJBbHBIX MPOLYKTHBHBIX
cpenax ¢ y4€ToM MacITabupyeMOCTH M IPOU3BOANUTEIBHOCTH;

- QaHAJTM3UPOBATh U MHTEPIPETUPOBATH OM3HEC-2(P(EKT OT BHEIPEHHS PEKOMEHIAIIHH.

BJIAJIETh:

- TPOTPAaMMHBIMM HHCTPYMEHTAMH W (PpEeHMBOpPKaMH IJIsl pealii3alliid PEKOMEHATENBbHBIX CHCTEM
(mammpumep, Python, Scikit-learn, TensorFlow, PyTorch);

- METO/IaMH OIICHKHU U YJIYUIICHUS KauyeCTBa PEKOMEHIANNN ¢ UCTIONB30BAaHHUEM PA3JIMYHBIX METPUK U
METOJIOB;

- HaBBIKAMH CO37[aHUS W ONTHUMH3AI[MM MOJEICeH B MPOAYKTHUBHBIX CHCTEMax, oOecreumBas WX
MacHITaOUPyEeMOCTh U BHICOKYIO IPOU3BOIUTEIBHOCTb;

- yYMCHHMEM HWHTECTPUPOBaTh PEKOMCHJIATEIbHBIE CHCTEMBI B paboune OW3HEC-TPOLECChl |
aHaJM3MPOBATh MX BIMSIHUE HA KITFOUEBBIC MTOKa3aTesiu 3 PEKTUBHOCTH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 BBenenuve B pekoMeHAaTENbHBIE CUCTEMBI 2 2 4
) Meronsl  BanMganMu, METPUKH U ) ’ 4
OeliznaitHbl
3 Qunprpanisi Ha OCHOBE KOHTEHTa H ) 5 4
KoJU1a0opaTuBHAs (PUIBTpAIHS
4 I'panuieHTHBIE OyCTHHT Ha JAEPEBBSIX U ) ’ 4
3aaya pepaHkKupPOBaHUS




5 HpOZ[BI/IH}jTLIe METO/bl aHaju3a JaHHBIX ) ) 4
U MOJIeTIel B PeKOMEHAALUAX

6 busnec-addexr oT pexomeHaanmiA 2 2 4

7 JlononHUTENbHBIE METOIbl  OLCHKH 3 3 4
KauecTBa peKoMeHAalui

8 Pexomenanuu B IpoayKTUBHOM cpezie 3 3 4

9 YckopeHue § peKoMeHAaui B 3 3 4
MPONYKTUBHOM cpene

10 |AByx3TamHas MOJENb 3 3 4

11 HeiipocereBas marpuunas daxropuzanus 3 3 4

12 PCKOMG‘Hﬂ?HHH C MCTIONb30BAHKEM deep 3 3 4
semantic similarity model

Hroro wacos 30 30 48

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 108 uvac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. BBenieHre B peKOMEH1aTeIbHbIE CUCTEMBI

M3yyeHne OCHOBHBIX MOHSATHH M THUIIOB PEKOMEHAATEIbHBIX CHCTEM (KOHTEHTHas (QUIBTparus,
KojutabopatuBHas  ¢wibTpauusi,  ruOpuaHble  MeToAsl).  PaccMoTpenwe — mpUMEHEHUs
PEKOMEH/IATEIbHBIX CHCTEM B Pa3IMYHBIX 00JIACTAX, TAKMX KaK e-commerce, MeJua, COICEeTH U T.J.
[IpuHLIMTIBI PaOOTHI PEKOMEHAATENBHBIX CUCTEM, UX OCHOBHBIC 33J1a4H U LEJIH.

2. MeTozp! Banuaanuu, METPUKH U Oei3IaitHbI

O3HaKOMJIGHHE C METOIaMU OLICHKH M BaJIMJAILIMH PEKOMEHIATENbHBIX CHCTEM, a TAKXKe C METPUKaMHU
KayecTBa PEeKOMEHAAIINA, TAKUMHU KaK TOYHOCTh, OoJTHOTa, F1-mepol. U3yduenne MeTonoB cpaBHEHUS
ITOPUTMOB C HCIIONb30BaHWEM OelznaiiHoB. IlpuMeHeHne >THX MeTONOB IJsl BbIOOpa HamOoiee
3 GEKTUBHBIX PEIICHHN.

3. ®ubTpanys Ha OCHOBE KOHTEHTA U KOJu1abopaTuBHast (GUiIbTpanus

W3yuenne IBYyX OCHOBHBIX IOJXOAOB B IIOCTPOCHUU PEKOMEHAATENbHBIX CHUCTEM: KOHTEHTHOMN
¢unbTpanuu (OCHOBaHHOW Ha XapaKTEPHCTUKAX 3JIEMEHTOB) M KOJUIaOOpaTWBHOM (uibTpaumu
(ocHOBaHHOW Ha B3aWMOJICHCTBHUSX MOJIb30Barenei). PaccMoTperne anropuTMoOB ¥ OCOOCHHOCTEH
3TUX METOJOB, HX MPEUMYIIECTB U HEJOCTATKOB.

4. I'paguieHTHBIN OYyCTUHT Ha IEPEBBSX U 3a]a4a pepaHKUPOBAHUS

O3HaKOMJICHHE ¢ METOJIOM TPAJMEHTHOrO OYCTHHra Ha JCPEBBbAX PEIICHUHA KaK OJHUM U3 CaMBIX
3 EKTUBHBIX METOIOB Ui MOCTPOCHHS peKOMeHnarmid. M3ydeHue 3amadu pepaHKUPOBAHUS —
VAYYIICHUS PAHTOBBIX PEKOMEHAAIUN C y4ETOM JIOTIOJHHUTEIBHBIX (PAKTOPOB, TaKHX Kak
OM3HEC-IIEHHOCTD.

5. IIponBuHYTBIE METOMBI AHAJIN3A JaHHBIX U MOJEJEH B PEKOMEHIALIHASIX

N3yyenne Oonee CIOKHBIX METOJOB aHANIM3a JAHHBIX M QJTOPUTMOB Ul PEKOMEHJAATEIbHBIX
CHCTEeM, BKJIFOYass METOIbI MAIIMHHOTO OOydYeHHs, TIIyOOKHe HEHPOHHBIE CETH W X NPUMCHEHHE B
3ajayax pekoMeHgauuil. PaccMoTpeHme mMoaxonoB K pabore ¢ OONBIIMMH U Pa3HOPOIHBIMH
JTaHHBIMH.




6. busnec-apdext ot pekoMeHaanni

AHanu3 BO3AEWCTBUSI PEKOMEHIATEIbHBIX CHCTEM Ha OM3HEC-TIOKa3aTelld, TaKue KaK KOHBEPCHS,
yAep)KaHHe TI0JIb30BaTeNie W pOCT BBIPYYKH. [I3yueHHe MeTOHOB OLEHKH 3(P(PEKTUBHOCTH
PEKOMEHIAIMi Yepe3 MpakTuieckoe npuMenenue u A/B rectupoBanue.

7. I[OHOJ'IHI/ITCJ'ILHBIC METOAbI OICHKHW Ka4€CTBa pGKOMeHI[aL[I/Iﬁ

PaccMoTpeHue anbTepHAaTHBHBIX METOIOB OIICGHKH KauecTBa PEKOMEHAALMH, TaKWX KakK OIeHKa Ha
OCHOBE TIOJIb30BATEJILCKOTO OIBITA, KOHTEKCTA, ¥ MHOTOKPUTEpUAIbHBIE METOABL. YIIyOJeHHE B
takue Metpukd, kak MAP, NDCG, ROC-kpuBble u apyrue.

8. PexoMeHganuu B MpoyKTUBHOMW cpefie

Pa30op sTamoB BHeOpEeHUS pPEKOMEHAATENBHBIX CHCTEM B MNPOAYKTUBHYIO cpeny. OOcyxaeHue
po0JieM, ¢ KOTOPBIMH CTAJIKMBAIOTCS KOMIIAHUU MPU MAaclITaOMPOBAaHUU CHCTEM, a TaKXKe PEeIICHUIH
JUTS IOBBIIICHUS IPOU3BOAUTEIBHOCTH U CTAOMIIBHOCTH PadOThl MOJEIICH B pealbHOM BPEMEHH.

9. Yckopenue pekoMeHJaluid B MPOAYKTUBHOM cpefie

W3y4yeHne METOJ0B M MOIXOAOB VIS MOBBIIIEHUS CKOPOCTH PabOTHI PEKOMEHIATENIBHBIX CHCTEM B
MPOAYKTHBHON Cpene, BKIIIOYAas MCIOJIb30BAaHUE KEIIMPOBAHUS, paclpenci€HHbIC BBIYMCICHUS W
Apyrue ONTHUMHU3AINH, TO3BOJISIONINE 00€CIIeYNBATh OBICTPBIC OTKIMKH ITPU BBICOKHUX HArpy3Kax.

10. JIByxaTanmHas MOJeNb

O3HakOMJIGHHE C ABYXATAlHBIMH MOZCISMH PEKOMEHIALMH, COCTOSLIMMU U3 TPEABAPUTEIHLHOIO
oTOOpa KaHAWAATOB U UX PAaHKUPOBaHUs. PaccMoOTpeHHe NMpenMylecTB IBYXITAITHBIX MOJENIeH A
YIIy4IIEHUS Ka4eCTBa PEKOMEHAANN 1 TIOBBILIEHHS X PEIEBAHTHOCTH.

11. HeiipoceteBas marpuuHas paxTopusanus

Nzyuenne ™eroma MarpuuHOi (HakTOpH3AIMKM C KCIOIL30BAaHHEM HEMPOCETEBBIX TIOIXOJMOB.
PaccMmoTpenne ero npuMeHeHus A Pa3noKeHHs MaTpPHILl B3aUMOJEHCTBUI U BBIAECIEHUS CKPBITHIX
(axTOpOB A yAyUIIEHUS TOYHOCTH PEKOMEHIALUH.

12. Pekomenanuu ¢ ucnonb3oBanuem deep semantic similarity model

BBeznenne B moxxoipl, OCHOBAHHBIE HAa CEMaHTHYECKOW OJM30CTH C HMCIOIB30BAaHHEM IIIyOOKHX
HelpoceTeBbIX Mojenell (Hampumep, moxeneid Ha ocHoBe embeddings). M3yuenue meTonoB s
aHaJgM3a M PEKOMEHJAIMH, YYMTBHIBAIOIIMX CMBICIIOBOE CXOJICTBO MEXAYy OOBEKTaMH U
MOJIb30BATEIISIMU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Ayauropus J0JKHA OBITh OCHAIICHA!

- KOMITBIOTEpaMH ¢ HEOOXOIMMbIM IPOTrPaMMHBIM 0OecTieueHHeM /Il pa3pabOTKU M aHAIN3a JaHHBIX;
- IOCTYIIOM K HHTEPHET-pecypcaM 1 0OIa4HbIM IIaT(GOpMaM UIsl BBITOJTHEHHUS TPAKTHYECKIX
3aIaHUM;

- IPOEKTOPOM ]IS AGMOHCTPAIIMN MaTePHAJIOB U JICKIINH;

- 0060pynoBaHueM AJist paboThI ¢ OONBIIMMU TaHHBIMU ¥ 00yUYSHHS MOJIEIICH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
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JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HUCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Jnst mpoBenieHns 3aHATHi oTpeOyeTcsl OCHAILIEHNE ayJUTOPHU KOMITBIOTEpaMH C JOCTYIIOM B
WHTEPHET U IPOEKTOPOM Ul IEMOHCTPALIMHA MaTEpUAJIOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JI1s1 yCTIenIHOTO OCBOCHUS TUCHUIUTUHBI CTYCHTY PEKOMEHIYEeTCS:

- BHUMATEIIbHO M3y4aTh JICKIUOHHBIC MAaTEPHAIIbI U JINTEPATYPy, BHUMATEIBHO CICIUTH 32 KIIFOYEBBIMU
KOHLIEIUSMU U aJITOPUTMAMH, ITPE/ICTABICHHBIMH B KypCe;

- AKTHUBHO BBINOJHATh NPAKTUYECKUE 3aJaHMsI M JIA0OpaTOpHBIE Pa0OThI, MCIOJB3YS MOTYy4YCHHBIC
3HAHHSA IS peaii3alii PEKOMEH/IaTeIbHBIX CUCTEM;

- YOENATh BHUMAHWE TPAKTUYECKOMY OCBOCHHIO IPOrPAMMHBIX HHCTPYMEHTOB U (HpelMBOPKOB
(Python, TensorFlow, Scikit-learn), npuMensist ux 11t pa3padOTKU U TECTUPOBAHHS MOJIEIICH;

- pa3BUBATh HABBIKM CAMOCTOSITEJBHOTO MOWCKAa MH(OPMALUH, PEIICHUS MPOOJIEM U TECTUPOBAHHS
QJITOPUTMOB C MCIIOJIb30BAHHEM PEATbHBIX JaHHBIX;

- TIpY BBITIOJIHCHUU TPOEKTOB M 33JaHUI aKTHBHO COTPYIHWYATh C OXHOTPYNITHUKAMH JJIsi OOMEHa
OIBITOM M PEIICHHUS MPAKTHYECKUX 3a/1a4;

- PeryJIsipHO OLICHUBAWTH PE3yJIbTAThl CBOCH pabOTHI C MCIOIB30BaHHEM METPHK Ka4eCTBAa M METOJIOB
BaJIMAALUH, YTOOBI YAy4IIaTh TOYHOCTH U 9(PPEKTUBHOCTH MOJIEIICH;

- HE CTECHATBHCS OO0pamarbCsi 3a pPa3bsCHEHHSIMU W KOHCYJBTAIMSAMHU IO CIIOXKHBIM BOIPOCAM,
y4acTBYHTE B 00CYKJCHUSX U CEMHHapaXx.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
POrPaMMBbl, IPUTOHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
HPOEKTHPOBAHUIO, KOHCTPYHUPOBAHHUIO U
TECTHPOBAHMIO IPOTPAMMHBIX MPOITYKTOB

OIIK-6.1 3Haer anropuTMbl pEIICHUS THUIOBBIX 3ajad,
00JIaCTH U CIOCOOBI UX IPUMEHEHUS

[1K-3 CnocoGen mpoeKTUpoBarh,
pa3pabaTbIBaTh, HHTEIPHUPOBATD, MPOBEPSTH HA
paboTOCTIOCOOHOCTD MPOTPAMMHOE
obecrieueHne

[IK-3.1 Pa3znu4aer cUHTaKCHUC SI3BIKOB MPOTPaMMHUPOBAHUS,
OCOOCHHOCTH TPOTPAaMMHUPOBAHUS HA OTHX  s3bIKaXx,
CTaHJIapTHBIC OUOIMOTEKH S3bIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHMYECKOIO
3a/laHus

[IK-3.4 3naet, kaKk ompeAenaTb ONTHUMAaJbHbIE METOABI U
CpeACTBa MPOEKTUPOBAHMUS MPOrPaMMHOIO OOECHeUeHHs |
CTPYKTYp AaHHBIX

[IK-6 CriocoGen pa3pabarbIBaTh U BHEAPATH
CTaHAAPTHI U NPOIIECChl Pa3paboTKHy,
MPOU3BOIUTH UX MOHUTOPUHT U OOHOBJICHUS

[IK-6.1 3Haer, kak co3JaBaTh CTAaHAAPTHI U METOJOJIOTHUH
pa3paboTKu MPOTPAMMHOTO 00eCIIeUueHHs B OpraHu3aiuu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHust AUCIUTUIMHBI « PeKOMeHAaTeIbHbIE CUCTEMbI» 00YyYatoNIUiCs JOIKEH:

3HATb:

- OCHOBHBIE THIIBI
(dbunbTpaius, THOPUIHBIC METOJIBI);

PCKOMCHAATCIIBHBIX CUCTCM (KOHTeHTHaH (1)I/IJ'H>TpaI_II/I$I,

KOJ'IJ'IaGOpaTI/IBHaH

- KIIFOUCBBIC MCTPHUKU M MCTOJbI OLICHKU KaucCTBa pCKOMeH,E[aLII/Iﬁ (HaHpI/IMep, TOYHOCTB, IIOJIHOTA,

F1-mepsr);

- JITOPUTMBI AJisi (UIBTPAUUU M PaHXUPOBAHMS, BKIIOYAs TIPAAUECHTHBIA OyCTWHI, HEHpOCETEBbIC

MOAXOBI M MATPUYHYIO (PAKTOPHU3ALIUIO;

- 9Tansl pa3pabOTKHU U BHEIPEHUSI PEKOMEHAATENIbHBIX CUCTEM B IIPOAYKTUBHOMN Cpee;

- IPUHIMIIBI paOOTHI ¢ OOJIBIINMHU JaHHBIMU B KOHTEKCTE PEKOMEHAATEIbHBIX CHUCTEM;

- BIMSIHHE PEKOMEHJATENbHBIX CHCTEM Ha OM3HEC-pe3yibTaThl, BKIIIOYAs CIOCOOBI X HCIIOJIb30BaHUS
JUIsl yBEJIMUEHUS] KOHBEPCUM U YAEPKaHUs 110JIb30BaTEIIeH.

yMeThb:

- pas3pabaTbIBaTh MOJENIM PEKOMEHAATENIbHBIX CHCTEM C HCIIOIb30BAaHHEM METOJO0B (MIBTpaluU
KOHTEHTA U KOJ1abopaTUBHON QUIBTpaLNK;

- IPUMEHATH METO/IbI OLIEHKH KaueCTBa PeKOMEHAALUI 1 mpoBoauTs A/B TecTupoBanue;

- peanu30BBIBaTh NPOJABUHYTHIC aNTOPUTMBI, TaKM€ KaK TPAJAWCHTHBI OyCTHHT M HEHpPOCETEBYIO

MaTpUYHYIO (aKTOPU3AIIUIO;

- ONTHMH3HMPOBATh PEKOMEHIATEIbHBIE CHCTEMBI U1 WCIOJIBb30BAHUS B PEaJbHBIX MPOMYKTHBHBIX
cpenax ¢ yuéToM MacuTabupyeMOCTH U TPOU3BOANTEILHOCTH;
- aHAJIM3UPOBATh U HHTEPIPETUPOBATH OU3HEC-3PPEKT OT BHEAPCHHS PEKOMEHJAINH.

BJaJeTh:

- TPOTPAaMMHBIMH HHCTPYMEHTAMH W (PpeHMBOpPKaMH IJIsl pealii3alliid PEKOMEHATEIBbHBIX CHCTEM
(mammpumep, Python, Scikit-learn, TensorFlow, PyTorch);
- METO/IaMH OIICHKHU U YJIYUIICHUS KauyeCTBa PEKOMEHIANNN ¢ UCTIONB30BaHHUEM PA3JIMYHBIX METPUK U

METO/IOB;

- HaBBIKAMHM CO3JaHMS W ONTUMHU3ALMH MOJENed B MPOAYKTHBHBIX CHCTEMax, obOecreurBas HUX
MacUITabupPyeMOCTb U BHICOKYIO IPOU3BOIUTEIBHOCTB;

-  YMCHHUCM HHTCTPUPOBATH PCKOMCHIATCIILHBIC

cucTeMbl B pabounme OW3HEC-TIPOLECCH U

aHAJM3MPOBATh UX BIHMSIHUE HA KIIIOUEBBIE TTOKa3aTeNnu 3¢ EKTUBHOCTH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0




Texymuii KOHTPOJIb — TECTUPOBAHUE 110 TEOPETHYECKUM TEMaM, BBITIOJIHEHHUE IIPAKTUUESCKHUX 33aHHH.
[IpomexxyTouHas aTTecTanus — 3aluTa MPaKTHIECKUX PadoT, pa3oop ONIMOOK.

HroroBsiii KOHTPOJIb BKJIIFOYACT KOMIUJICKCHOC 3aJaHHUC C TCOPCTUUYCCKUMHU H NPAKTUYCCKUMU
aCIICKTaMH1, MOACIIMPOBAHNUC PCAJIbHBIX CHTyaLIHfI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

1. Uro Takoe peKoMeH1aTeIbHbIE CUCTEMBI U KAKHE MX OCHOBHBIC TUIIBI?
2. B uém paznuurie Mexly KOHTEHTHOH QuibTpanuell 1 KoutabopaTuBHOM (GUIbTpanueii?
3. Kakue MeTpuKH UCIIONB3YIOTCA IS OIIEHKM KauecTBa pekomeHaanwmii? [IpuBeanrte mpumepsl.

4. OObsaCHHUTE, YTO TAKO€ TPAJUEHTHBIM OyCTHUHT M KaK €ro0 MOJKHO IPUMEHHUTh B PEKOMEHIATEeIbHbBIX
cucTemax.

5. Yo Takoe MarpuviHas q)aKTOPI/BaI_II/IH " KaK OHa UCIIOJIB3YCTCA IJIA CO3AaHUA peKOMeH,Z[aHHﬁ?

6. Kakme wmerogpl MOryT OBITh HWCIOJNB30BaHBI IS YAYYIICHHS IPOU3BOTUTEIBHOCTH
PEKOMEH/IaTeIbHBIX CUCTEM B pealibHOil cpene?

7. O0OBsACHUTE IPUHIMI PAOOTHI JBYXITAHBIX PEKOMEHAATEIbHBIX MOJIEICH.
8. Kak MOXHO o1leHHTh OM3HEC-3PPEKT OT BHEAPEHHSI PEKOMEHIATEIbHBIX CUCTEM?
9. B uém 3akirouaeTcs MPUHIINAI pabOThl HEMPOCETEeBOI MaTpUUIHOH (akTopu3aruu?

10. Kak paborator deep semantic similarity models u T/ie OHU NPUMEHSIOTCS B PEKOMEHATENbHBIX
cucremax?

Kputepun onennBanus

- omenka «ommmuHo  (10)»  BeICTaBhmsieTCS  CTYAEHTY,  IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BeICTaBUsIeTCS  CTYJCGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOJHOE W MpaBWIIbLHOE 00O0CHOBAaHUE MPHHSATHIX
peleHui

- OLEHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouio (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUall, TpaMOTHO U I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOIYCKACT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpolIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

- OLIEHKa «XopoiIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U MO CyLIECTBY H3jaraer
€ro, yMeeT IPUMEHATh IOJyUYEHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIYCKAET B OTBETE WIU B PEIICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIIJICET OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAECTCA CTYAEHTY, IOKa3aBIIeMy (hparMeHTapHBbIH,
Pa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHs JOrMYECKON M0CIe0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJNyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMH
CUTYalluu;



- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBIH HE 3HAeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AMCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX NPAaKTUYECKHUX 33134

- OLICHKA «HEYHIOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOpPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX IOHATHH AUCHUILINHBI

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHmpoBaHHbI 3a4€T MPOBOAUTCS IO UTOTaM TEKYIIeH yCIIeBaeMOCTH W Cllaud 3aJaHud |
Opyrux BUAOB paboT, NMPEeAyCMOTPEHHBIX MPOrpaMMON IUCHMIUIMHBI U (WIM) MyTeM OPTraHU3alUH
CIIELUAIIBHOTO OIIPOCa, IPOBOANMOTrO B YCTHOM M (MJIM) MHCHbMEHHOH (opme.



