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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuIuinHbl (Mo1yIist) «PeKoMeHIaTeNbHbIE CUCTEMBI) COCTaBJICHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpazoBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremaTtnka 1 KOMIIBIOTEPHBIC HAYKH,
npoduns «MaTemaTuka ¥ KOMIIBIOTEPHBIE HAyKH», YTBEPXKACHHBIN mpukazoM MuHHCTEpCTBa
HayYKH ¥ BbIciero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 roxa.

Wzydenue mucuumivHbel (Moayns) «PekoMeHaaTeabHble CUCTEMbI» SIBISETCS KIIOUYEBBIM
DJIEMEHTOM [HU(PPOBBIX TUIATHOPM, HAMPSIMYIO BIHUSIONIAM HAa TIOJIH30BATEIILCKUIA  OIIBIT,
BOBJICUEHHOCTh U J0xo1. IlomyyeHHble 3HAHHWA W HABBIKM TO3BOJSIOT 3(h(HEKTHUBHO
IMPOCKTUPOBATHL U BHCAPATH IICPCOHATIMZUPOBAHHBIC pPCHICHUA B KOMMCPIIUA, MEAHA, COUAJIBHBIX
ceTsiX u Apyrux chepax uudpoBoil IKOHOMUKH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumniaHa (MOTyJb) BKIIOYSHA B YISOHBIH IIJ1aH 1O MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIIBIOTEpHBIE HAyKW», MPOdUIH
«MareMaTika 1 KOMITbIOTEPHBIC HAYKH» U BXOJUT B 4acTh bioka 1, popmMupyemyro yaacTHUKaMu
00pa3oBaTebHBIX OTHOIICHUH.

Jucnunnuna (Moaynb) uzydaercs Ha 3 unu 4 xypee B 5, 6, 7 unu 8 cemectpe Ha BbIOOD,
JIOCTYIIHA JUIsl TIPOXOKJCHUS TPU YCJIOBUU YCIICIIHOTO 3aBEPIICHUS] ITUCHMIUIMHBI (MOJYJISA)
«['my6okoe oOyueHue».

Heab wu3yyeHMss IUCHMIUIMHBI (MOay.Js). chOpPMHpPOBATH CHUCTEMHOE ITOHUMAaHHE
MPUHIMUIIOB MIOCTPOCHUS U OLIEHKH PEKOMEHJATEIbHBIX CUCTEM, a TAK)KE Pa3BUTh IMPAKTUUECKUE
HaBbIKM pa3pa0dOTKM, HACTPOMKM U MHTEPHpPETaluy MOJeNied MAIIMHHOTO OOYy4YeHHs s
MEPCOHAIM3UPOBAHHBIX PEKOMEHIALIMI.

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— HW3Y4YUTb OCHOBHBIE MOJXOJBI K IMOCTPOCHUID PEKOMEHJATEIbHBIX CHUCTEM, BKIIIOYas
KOJJTA0OpaTUBHYIO (DUIBTPALINIO, KOHTEHTHBIE M THOPUIHBIE METO/IBI, @ TAKXKE UX PUMEHEHUE B
3a7ja4ax paH>KUPOBaHUs;

— OCBOMTbH KIIIOUEBBIE METPUKM KauyeCTBa PEKOMEHIATEIbHBIX CHUCTEM, TAaKHUE Kak
precision, recall, mrr, ndcg, 1 HAy4YUTbCS BHIOUPATH MOAXOASIIYI0 METPUKY TI0/] OM3HEC-11eTb;

— HayuuTbcs KiaccuuuupoBaTh (QYHKIMHM PAHXHUPOBAHUS U  PEATU30BBIBATDH
IpecTaBUTeNe pa3IMuHBIX KJIACCOB: OT MPOCTBIX MAaTPHUUHBIX (akTOpHU3aLUi 10 TPOJIBUHYTHIX
HEHPOCETEBBIX MOJIEIIEH;

— U3Y4YUTh apPXUTEKTYPbl COBPEMEHHBIX MOJECIIECH I PEKOMEHJALUM, IBYXypOBHEBBIE
cUCTeMBI (two-tower), U IPUMEHATh UX JUISl PEILICHHsI CII0XKHBIX CIICHApPHEB;

— OCBOUTH METOJbl MHTEpPIpPETAlMM PEKOMEHJAIMi Ha JIOKAIBHOM M TJ00aJbHOM
YPOBHSIX, a TaKXe HCIIOJIb30BaTh IIOJIYYEHHBbIE 3HAHMS I OTIAAKA MOJEIEH W aHanu3a
AHOMAJIUM.

B pe3yabTare 0CBOEHUSI TUCHMIIMHBI (MO1YJIs1) 00YUYAIOUIUIICS T0JIAKEH::

3Hamb:

— OCHOBHBIE ITOAXOAbl PEKOMEHIATEIBHBIX CUCTEM M aJITOPUTMOB K PELICHUIO 3a1a4d
PaHXUPOBAHUS U PEKOMEHIALMM MOJIb30BATEISAM;

— OCHOBHBIE METPUKH JUUIA 3a/1a4¥ PAH)KMPOBAHUS U PEKOMEHIALIN;

— Kiaccuukanuio (QYHKIUH paHKUPOBAHUS M OCHOBHBIX MpPEICTaBUTENEH KayKI0To
KJ1acca;

— MPOJBUHYTHIE MOJIEIH JJIs IOCTPOCHUS PEKOMEHIALIMM.

ymembv:

— TMpaBWJIBHO  ONpeneisiTb U (opManu30BBIBaTH  3agadyy  JUIsl  TOCTPOEHUS
PEKOMEHIATENbHOM CUCTEMBI;
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— ompenensaTh U UMIUIEMEHTUPOBATh (DYHKIIUU PAHKUPOBAHUS W METPHUKH KadecTBa
OIICHKH aJITOPUTMOB;

— pa3pabarbIiBaTh MOJICITU MAIMHHOTO O0YYCHHUS 1Tl PEKOMEHIaTEIbHBIX CHCTEM Pa3HOI
CJIOHOCTH Ha SI3bIKE MporpaMMupoBanus python;

— OOBACHATH U UHTEPIPETUPOBATH MPEICKA3aHUs HA JIOKAIBHOM M TNI00AIbHOM YPOBHE
MOJeJIeH, UCII0Ib30BaTh UX JIUIS OTJIaJKH OIIMOOK M aHOMAJIMH.

enademp:

— OCHOBHBIMH PEKOMEHIaTelIbHBIMU (hpeiiMBOpKamu: recbole, rectools, replay;

— HaBBIKOM HaNUCaHUs TI1yOOKUX HEHPOHHBIX ceTeil Ha pytorch ass pekoMeHIaTeNbHbIX
CHUCTEM;

— METPUKAMHU JUIS 33/1a49¥ PAaH)KHUPOBAHMUS;

— MHCTpyYMEHTaMu AJs npoBeneHus AB tectupoBanust.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MIOCTaBJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKH OLICHUBATh
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MNOCTaBJIECHHOU
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYTHPYIOIINE
JIEATSIILHOCTD B 00J1aCTU PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusxX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaAKXKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TOM
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U MTPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHQOPMAaITMOHHOH npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaunmeHnoBanue Ounas popma TKY
pasaesia JUCHHUILIHHBI AyautopHas padora CamocTosiTe (Texyumii
(Mony.ist) Jexuun CeMuHapsbl KOHTPOJIbL
(npakTHYecKue Konrpoar Jbuat yCIeBaeMoCTH)
padora
3aHATHS)

1 Bsenenmne B 8 8 34 Jomariame
pEeKOMEeH1aTeIbHbIE 3a1aHus,
CHCTEMBI TecTbl

2 I'my6okoe oOyuenue B 6 6 24 Jomarinue
PEKOMEH/IaTEIbHBIX 3a1aHus,
CHUCTEMAaxX Tectbl

3 [IponsunyTOE TITYyOOKOE 8 8 34 Jomamaue
o0OyueHue 3a/1aHus,

TecTbl

4 Baxxubie mpakTrueckue 6 6 24 Jomamraue
TEeMBI B 00J1aCTH 3a7aHus,
pEKOMEHJauin TecTbl

5 Tpenasr HanpaBIEHUS 2 2 10 Jomamrane

3aJaHusl,
Tectnl
Ik3zamen 4
Hmozo: 30 30 4 126
O6vem oucyuniunst (Mooys) 190

(6 ax. u.)

O6vem Oucyuniunvt (MoOyasn)
(6 3au. eo.)

4. CopepxxaHue IMCUUILTHHBI (MO1YJIs)

Nen/m HanMmenoBanue pasgea ConepxxaHue TUCHUINIMHBI (MOIYJIs1) IO TEMaM
AUCIHUNJIMHBI (MOYJIs1)
1 BBenenue B pekoMeHIaTeNibHbIe | BBe/eHHE B peKOMEHIaTeIbHbIE CHCTEMBI
CUCTEMEI bazoBrie mogxoel. [tem-2-item (00beKT-00BEKT) peKOMEH AN
Martpuunas dakropusanus. KomrabopatusHas GpruabTparus
JBYXypOBHEBBIN NalNIaiH
2 I'myGokoe oOyueHue B I'my0Ookue HeWpOpeKOMEHIAINHY IJIs topn PeKOMEHAIUH
PEKOMEHIATENFHBIX CHCTEMaX HetipoceTeBbie Moeny s 3a1a4u next-item peKoMeH A
HelipoceteBbie paHkepbl
3 [IponBunHyTOE TITYOOKOE KonTeHTHBIC 1TOAX0/1bI. PeKOMEeHAIMK HA MYJIbTHMOAAJIBHBIX TAHHBIX
oOydeHue OOyueHne ¢ MOAKPETICHUEM I PEKOMEHIATEBHBIX CUCTEM
I'padoBbIe HEMPOHHBIE CETH B PEKOMEHIAITHSIX
['eHepaTHBHbBIC PEKOMEH,IATS/IbHBIE CUCTEMBbI
4 BasxHbIe TPaKTHUECKUE TEMBI B AMU(T 1 SKOHOMUYECKHE PEKOMEH/IaTEIbHBIE CUCTEMBI
obnacTu peKoMeHaanui A/B TecTupoBaHHE PEKOMEHIATEIHLHOU CUCTEMBI
PacnipocTpaneHHble 00JIM B peKOMEHIATENBHBIX CUCTEMaX
5 TpeHbl HaNpaBICHHS [TpuKkia Hble aCEeKThl ¥ TPEH bl B PEKOMEHAATEIbHBIX CHCTEMAX
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. ®anek, K. PekoMeHnaTeIbHbIE CUCTEMBI Ha IPAKTUKE : TIPAKTHYECKOe PYyKOBOICTBO / K.
®autek ; iep. ¢ anri. J[. M. [TaBnoBa. - Mocksa : JIMK Ilpecc, 2020. - 448 c. - ISBN 978-5-97060-
774-9. - Tekcr : anekTponHsbii. - URL: https://znanium.ru/catalog/product/1210627.

2. Jleckogertr, 0. AHanu3 60JbIIMX HAOOPOB JAHHBIX : IPAKTUYECKOe pykoBoAcTBO / 1. JIxk.
VYaeman, 1O. JleckoBen, A. Pamkapaman ; mep. ¢ aari. A. A. CnuHkuHA. - 2-¢ U3/, - MOCKBa :
MK IIpecc, 2023. - 500 c. - ISBN 978-5-89818-304-2. - Tekcr : anmektponHbi. - URL:
https://znanium.ru/catalog/product/2102592.

Jlonoanumenshasn numepamypa:

1. Hensix, A. H. 3Bneuenue 3HaHU METOJaMU MAIIMHHOTO 00yUeHus : yueOHoe mocodue
1o Kypcam «Moienu 1 MeTo bl MH)KEHEPUH 3HAHMIT», «MeToIbl MamMHHOTO 00y4eHus» / A. H.
Lenbix, 3. M. KotoB ; FOxusiit dbenepanbublii yHuBepcuteT. - PocroB-Ha-/lony ; Taraupor :
WznatenberBo OkHOTO henepansrHoro yauepcuteta, 2022, - 105 c. - ISBN 978-5-9275-4215-
4. - Tekcr : anexkrponHsiid. - URL: https://znanium.com/catalog/product/2132253.

2. IlnatoHoB, A. B. MamunHoe o0ydeHue : yue6Hoe nocobue ais By3oB / A. B. IlnaToHoB.
— 2-e u3n. — Mocksa : HUznarensctBo IOpaiit, 2026. — 89 c. — (Bricmiee o0pa3oBanue). —
ISBN 978-5-534-20732-3. — Texkct : anexkTpoHHBIN // ObOpa3oBarenbHas miaTdgopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/589132.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroLIeil MpoBeieHHe BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKM, HPAKTHUYECKOH M HAay4yHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MIOMEIIEHUS Il CAMOCTOATENBbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHHUs U MPO(YUIAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICHMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yuenne qUCUUIUIMHBI (MOAYIA) oOecTIieYnBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOU TEXHUKOU;

— MEXaHWYECKUMHU KaJIbKYJIATOpaMH;

— CIEeUHATU3UPOBAHHBIM 000PYIOBaHHEM, BKIIIOUYasi AEMOHCTPALlMOHHOE 000pYyI0BaHUE.
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https://znanium.ru/catalog/product/1210627
https://znanium.ru/catalog/product/2102592
https://znanium.com/catalog/product/2132253
https://urait.ru/bcode/589132

[TomereHust 151 CAaMOCTOSITEIIBHON pabOThI 00yUYaIOIIUXCsI, B TOM YHCIIE TPUCTTOCOOTICHHBIC
JUI WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATENBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue nmopraja CchbliIka
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snekrponnas oudmaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. | baza mannbeix g I T-crienuaancTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIUOHHO - http://fcior.edu.ru/
00pa3oBaTeILHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanHoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nmuuensnonHoe
Bpay3sepbI:
Sunexc.Bpaysep OTEYECTBEHHOE CBOOO/IHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIIEH3HOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpaMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M Y4eTAa BPEMEHM:
Toggle app | sapy6exmnoe | cBOGOHO pacnpocTpansiemMoe
CucTeMbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
CucreMbl ynpapJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | 3apy6exHoe | nnnensuonHOe
Cucrtemsl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exmnoe | nuuensuonnoe
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
Koncynerantllnroc: cripaBo4HO-TIpaBOBast OTEYECTBEHHOE JINLIEH3UOHHOE
cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Kaspersky Endpoint Security mnst 6usneca OTEYECTBECHHOE JULEH3UOHHOE
Crampaprasii Russian Edition

Cpenbl pa3padoTKm:

Visual Studio Code 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Anaconda 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Cucrtembl ynpapjieHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apy6erxHoe | cBOBOIHO pacIpocTpaHseMoe
CepBHCHI B CITYKOBI:

Bind 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apy0eKHOE CBOOOJTHO pacIIpoCTpaHsIeMOoe

7. MeroanuyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce n3ydenuss AucuuIinHbl (Moayiis) «PekoMeHaarenbHble CUCTEMBI» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCSI TaKUe BUIbl ydeOHON paboThl, KaK JIEKLUH,
CEMHUHAapbl U JIOMAIIHHUE 3a/1aHus, TECThI, a TAKXKE Pa3IMYHbIC BUJbl CAMOCTOSATEIbHONU PabOThI
oOyyaroIuxcst 10 3aJaHui0 [pernojaBarelsis, HalpaBlIeHHblE Ha pPa3BUTHE HaBBIKOB
npoeCCHOHATLHON JIEKCHKH, 3aKpEeIUIeHHEe MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHH,
MIOOUIPEHNE UHULIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, TOCIENOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
nmpenoAaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUYECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIYeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKkcupoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHHS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTH BOMPOCHI WM MaTepUaIbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHUS, U TIOMBITATHCSI HAWTH OTBETHI B PEKOMEHJOBAaHHOM nuTeparype. Ecnu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MPernoAaBaTeNo Ha KOHCYIbTAUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 (hopma yueOHOM IesATeTbHOCTH, TPOBOAMMAs B Y4eOHOM 3aBEICHUM TI0]T
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi MoArOTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUA W OCHOBHBIMH MaT€pUajiaMu, 4T00Bl MMETH BO3MOJKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3a/1a4 1O TEMaM HE/IEIH.

[Ipu pabore Haj MAOMAIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha JTalbl, YTOOBI
n30exarb MEperpy3kd W Jydlle yCBOUTh Marepuas. lcrmonb3oBaTh pa3nuyHble HUCTOYHHKHU
uHOpMaLKK, BKIIIOYasi yaIeOHUKH U OHJIAMH-PECypChl, Ui 0osee IiTy00oKOro MOHUMAHUS TEMBI.

Tecm — ocobas ¢dopma TpoBepkr 3HAHUU. [IpOBOAMTCS TOCIE OCBOCHHS OIHOM WIIH
HECKOJIbKUX TeM W CBHJICTEIBCTBYET O KaueCTBE MOHWMAHUS OCHOBHBIX MOHITHHA H3y4aeMOro
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MaTtepuana. TecToBble 3alaHUs COCTABJICHBI K KIIIOYEBBIM IOHATHSIM, OCHOBHBIM pa3lellaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCLUIUIMHBI (MOAYIIS).

JU11 HOATOTOBKU K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOIMUYECKHH anmapar JUCLHUILIMHbI
(MOmyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUN U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAIBHON
JeKcuKe. BiajgeHne NMOHATHMHBIM anmnapaToM, BKJIIOYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISIET
OpenosaBaTeNlo  ObICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYyIEHTaMHU  BaXKHBIX
METOJIOJIOTHYECKUX KaTETOPUH.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTJCIIBHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTHHBI (MOIYIIS).

B nporiecce camocTosTeNNbHON paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHraliaMH [P MUHUMAIILHOM YYaCTHUHU MperoiaBaTess. 3a/1aun CTyIeHTa BKIFOYAIOT PadoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucremMa OLleHUBAHUA Pe3y/IbTATOB 00y4YeHHs N0 JUCHUILIMHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuILinHe (MoayJio) «Pekomenaare/bHbIe CHCTEMbI»

OneHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHUH, OOyUYaIOMIMUXCA MO AUCIUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIUH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme
9K3aMeHa, Py STOM MPOBOJAMTCS OIICHKA KOMITETCHIINA, C(OOPMUPOBAHHBIX IO TUCIUILIMHE.

I[JISI OLCHUBAHWA TCKYWICIO KOHTPOJIA YCIICBACMOCTU H HpOMG)I(}ITO‘IHOﬁ arTeCramuu
HCIIOJIB3YCTCA )IGCSITI/I68.JIJ'IBH8.H [KaJIa OHCHHMBAHHA, KOTOpas COOTHOCHUTCA C TpaﬂHHHOHHOﬁ
OATHOAJILHOM KoM CJICAYIOIUM 06p2130M, €CJIM UHOC HEC YKAa3aHO B CI/IJ'IJ'Ia6y'C€ JUCHUILIINHBI.

JecaTubannbuas IlaTudanabuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OILICHKA OIICHKA AUCHHILUINHE (MOYJIIO)
10 OTnnyHO CTyZIeHT NOJHOCTBIO BIAJEET 3HAHMUAMU, HU3JIOKEHHBIMH B
9 OTIUYHO paboueil nmporpamme, U rIyOOKO OcMbICiseT aucuuiuiuHy. OH
OTIMYHO CaMOCTOSITENIbHO U JIOTUYECKU I10CJIE0BATENbHO OTBEYAET Ha

BCE BOINPOCHI, AKLEHTHPYS BHUMaHHWE Ha Haubojiee BaKHOM.
YMeer aHaIM3MpOBaTh, CpPaBHUBATH, KIAcCU(PHUIMPOBATH,
0000maTh,  KOHKPETHU3UPOBAaTH M CHCTEMaTHU3HPOBATH
W3yYeHHBIH MaTepuall, BBLACTSS KIIOYEBBIE MOMEHTHI U
YCTaHaBNUBas  NPUYUHHO-CIEJICTBEHHBIE  CBs3U.  YeTko
(bopMynupyeT OTBETHI, YBEPEHHO UHTEPIIPETUPYET PE3YIbTAThI
AHAJIM30B U JIPYTUX UCCIIENOBAHUMN, a TAKKE PEILACT CIIOXKHBIE
3agaud. CTyJI€HT XOPOILIO 3HAKOM C METOAaMU MCCIIECAOBaHMUS,
HEOOXOIUMBIMH JUISI TPaKTHYECKOH AESTENbHOCTH, U YMEeT
CBA3BIBATh TEOPETHUYECKUE ACTIEKThl IUCIUIUINHBI (MOIYJIS) C
MPaKTUYECKUMHU 3aJa4uaMH.

XOpOH.IO CTy,Z[GHT 06J1azxaeT SHaHUAMU NOpeAMETa MOYTHU B IIOJHOM

6 Xopomo obbeMe pabodeil mporpaMMbl U CaMOCTOSITEIIBHO, JIOTHYECKH
MOCIIEIOBATEILHO U BCECTOPOHHE OTBEYAET Ha BCE BOIMPOCHI,
aKIIEHTUPYS BHUMAaHUE Ha HauboJiee 3HaYNMMbIX MOMeHTaX. OH
yMeeT aHAlM3UpOBaTh, CpPaBHUBATh, KIACCU(UIMPOBATH,
0000maTh, KOHKPETH3WPOBATH W  CHCTEMAaTH3UPOBATh
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

V3YYCHHBI MaTepuaj, BBIICTSAS €ro KIIYEBBIC ACIEKTHl U
yCTaHaBIUBAs PUIMHHO-CIIEICTBEHHBIE CBsI3U. DopmynupyeT
CBOM OTBETHl, YBEPECHHO HHTEPIPETUPYET PE3YyIbTAThI
aHAJN30B U JIPYTUX UCCIEIOBAHUMN, & TAKXKE PEIIACT CIOKHBIC
CUTyalMoHHbIE 3a1a4i. CTYACHT XOPOIIO 3HAKOM C METOJIaMHU
HCCIICIOBAHUS, HEOOXOIUMBIMU JUISE MIPaKTUYECKOM
JIEeSTEIbHOCTH, U YMEET CBI3BIBATh TEOPETUYECKHE ACIIEKTHI
MpeaAMETa ¢ MPAKTUYECKUMU 3a1a4aMHu.

5 Y noenetBoputensHo| CTyaeHT o0iagaeT 0a30BBIMU 3HAHHUSIMU 110 JUCIUTUIMHE

4 y,E[OBHeTBOpI/ITCHI)HO (MO,Z[y.TIIO), HO HCIBITBIBACT TPYAHOCTU ITPU CaMOCTOATECIIbHBIX
OTBETaX M MCIIOJB3YET HCTOYHBIC (l)OpMYJ'H/IPOBKI/I. B xonme
OTBETOB OH OOITYyCKAcT OIHI/I6KI/I, Kacaromuecs CyTUu BOIIPOCOB.
CTy,Z[CHT CII0CcOOcH peuraTte TOJBKO CaMBIC IIPOCTBIC 3a1a4r U
BJIaacecT JIMIIb MHHUMAJIbHBIM HaGOpOM METOO0B

UCCIICI0BAHUS.
3 He cnan CryneHT He OBNaIeN 00sM3aTeIbHBIM MUHUMYMOM 3HaHUH 110
He cnan IpeaMeTy U He MOXKET OTBETUTh Ha BONPOCHI, AAXE €CIIU

He caan MpenoaBaTenb  3aJaeT  JONOJHUTENIBHBIC  HABOSIIHE

BOIIPOCHIL.

Juctmmuimaa  (Moxyns) «PeKkoOMEHIATeNbHBIE CHUCTEMBD» OICHHBACTCS  CIICTYIOIIAM
obpazoM:

AKTHBHOCTD Bec |KoanuecTBO Onucanue
Jomamnwue 3aganns | 50% 6 Habop 3amad o remam Heenu
Tecr 10% 15 ®dopma npoBepKU 3HAHUH CTYIEHTOB Yepe3 OTBETHI Ha

BOIIPOCHI C BBIGOpOM 13 HCCKOJIBKMX BApHUAHTOB OTBCTOB

OK3aMeH 40% 1 I[TuceMenHas win ycTHas padoTa Ha 3aJaHUEM

9
HaIpaBJICHHBIM Ha ITPOBEPKY MOJYyYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIUILTHHE (MOYJITIO)

®opmyJia pacyéTa UTOrOBOM OLIEHKH MO JUCHUILINHE (MO1YJI10) «PekoMeH1aTe/IbHBIE
cucrembI»: «0,5 X cpennee 3a nomamrnue 3aaanus + 0,1 x cpeanee 3a Tectsl + 0,4 X Dx3aMen».

Texkyummii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOIIUXCH MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUeE 32IaHUS

JomamHee 3a1anue 1.

1. OOmsacHUTE, B 4EM 3aKITIOYACTCSI OCHOBHAS UES PEKOMEHIATEIbHBIX CUCTEM U KaK OHU
peuaroT npodieMy HHPOPMALMOHHON MEperpy3Ku s M0JIb30BaTeNeH;

2. OnwmmuTe, Kak padoTaeT moaxoy item-t0-item (00beKT-00BEKT) U B KaKUX CIydasx OH
npeanoYTuTeNbHee user-to-item;

3. PeaymsyiiTe mpocTyo Moeilb KOJUTA0OpAaTUBHON (DHIBTpAIMKA HAa OCHOBE MaTPHYHOM
dakropuzanuu ¢ ucnoaszoBanueM SVD unu ALS s Habopa JaHHBIX ¢ pEUTHHTaMH;

4. OObsCHUTE, 3a4€M HCIOJB3YETCs JIBYXYPOBHEBBINM mairuiaiiH (retrieval u ranking) B
COBPEMEHHBIX PEKOMEHIaTeIbHBIX CUCTEMAaX U KaK OH MOBbIIAET 3((PEKTUBHOCTD;
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5. CpaBHHTE cTpaTermy PEKOMEHIAIMA Ha OCHOBE IOIMYJISIPHOCTH, KOJIJIAOOpaTHBHOU
q)HHBTpaLII/II/I 1 KOHTCHTHBIX MCTOHOB IO KAaUCCTBY U BBIYHCIIUTCILHOM CIOKHOCTH.

JlomamHee 3axanue 2.

1. OO0wbscHuTte, Kak HEHpoceTeBble MOJIENH, Takue kak NeuMF, ynydmaior kauecTBo top-
N pekoMeHIaIii 110 CPAaBHEHUIO C KJIIACCHUYECKOW MaTPUYHON (haKTOpU3aIuei;

2. OnumuTe apXUTEKTYpy MOJAEIM Ui 3aJadyd next-item pekoMeHJalMM, Halpumep,
GRU4Rec nnn SASRec, u 00BsicHUTE, KaK OHAa YYHMTHIBAET IIOCIIEIOBATEILHOCTh JCHCTBUMI
HI0JIb30BATES;

3. Peanusyiite wunam onMmmMTe CXeMy OOydeHHs HEMpOoCceTeBOro paHkepa ¢
ucnonb3oBaHueM GyHkuu noreps Pairwise BPR;

4. OObscHUTE, KaKk dMOEAIUHIU I0JIb30BaTENeH U OOBEKTOB O0y4aroTCs B TIIyOOKHX
MOJIEJISIX U KaK UX MOYKHO BU3YyaJIM3UpPOBATh I aHAJIN3a KaueCTBa;

5. CpaBuHuTe noaxosl pointwise, pairwise u listwise B 3a1a4e paHKHUPOBAHUS U YKAKHUTE,
B KaKUX CLEHApUAX KaXIbIi U3 HUX IPEANOYTUTENEH.

JlomaiHee 3aganue 3.

1. OnummTe, KaKk MyJIbTUMOAANBHBIEC TaHHBIE (TEKCT, U300paKEHUS, ayJ10) MOTYT ObITh
MCIIOJIb30BAHBI JIsl YIIYUILIEHUSI PEKOMEHIAINI 1 KaKue MOJIENIN MOIXOAT 71l UX UHTETpalluH;

2. OObsacHUTE, Kak OOy4YeHHE C IMOJAKPEIUICHHEM HPUMEHSETCS B PEKOMEHIATEIbHBIX
cUCTeMax Uil MAaKCUMHU3alUM JOJITOCPOYHOM MOJB3bl, W HpuBeaure npumep MDP-
dbopmanuzanuu;

3. Omummre, kak rtpadoseie HeiiporHble cetd (GNN) HCHOTB3YIOT CTPYKTYPY
B3aMMOJICHCTBUII B PEKOMEHJATENbHBIX cHUCTeMax M modyemy oHH 3(dexTuBHbl B cold-start
CIIEHAPUSAX;

4. OObsAcHUTE, KaKk TeHepaTUBHble Mojenu, Takue kak VAE wmm diffusion, moryt
MCIIONIb30BATHCS AJIsl TeHEepAIl HOBBIX PEKOMEH AN U CHHTEe3a MPEANOYTeHU;

5. PeanusyiiTe WM ONMMIIUTE CXEMYy JBYXYPOBHEBOH CHCTEMBbI, B KOTOPOIl Ha JTare
retrieval ucrons3yercs GNN, a Ha 3Tane ranking — HeiipoceTeBoil paHKep.

IIpuMepHbIe 3a1aHusA 1JIA TECTA
Tect 1.

Bomnpoc 1.
Kakoli n3 moaxo10B peKOMEHAATEIbHBIX CUCTEM OCHOBBIBAETCS HA CXOXKECTH I10JIB30BATENEH 110
X IIOBEIECHUIO?
A. KonTeHTHas GpuibTpanus
B. Item-to-item komtabopaTuBHas puIbTpaLus
C. User-based xonnabopatuBHas puiabTpamus
D. Meton 6mmkaiimmx coceneit mo TeKCTy
Ortser: C.
Bomnpoc 2.
Yro JeKUT B OCHOBE MeToJ1a item-t0-item pekomeHanuii?
A. Ilouck nonw3oBarenei ¢ NOX0KUMH NPEIITOYTCHUSIMU
B. Pacuér cxoxectu Mexay 00beKTaMU Ha OCHOBE COBMECTHOT'O B3aUMO/ICHCTBHS
C. AHaiu3 TEKCTOBOTO OMUCAaHUS OOBEKTOB
D. Knacrepu3zanus nosp30BaTenel 1o BO3pacTy U Moy
Ortger: B.

DNEeKTPOHHBIA JOKYMEHT



Bomnpoc 3.
Kaxoil u3 cienyromux METOI0B UCIIONIb3YET Pa3JIOKEHUE MATPUIIbl PEHTUHTOB Ha JIBA
HU3KOPAa3MEPHBIX IPOCTpaHCTBA?
A. TF-IDF
B. K-Nearest Neighbors
C. Marpuunas akropuzaus
D. HepeBo pemenuii
Ortger: C.
Bomnpoc 4.
Kaxk Ha3bpIiBaeTCs nepBbIi ATall IByXyPOBHEBOI'0O NAWIUIAiHA B PEKOMEHIATEIBHBIX CUCTEMAX,
3a/1aya KOTOPOro — COKPAaTUTh MHOXECTBO KaHIUJATOB?
A. PamxupoBanue (ranking)
B. Perpuesan (retrieval)
C. @unpTpatys no nonyJspHOCTH
D. KonrentHas (uibrpanus
Otger: B.
Bompoc 5.
Kaxkast MeTpuka yarie BCero UCroib3yeTcs I OLEHKH KauyecTBa peKOMEHAAIUIN TPU HATMYUU
HesBHOTO Gua03Ka (HanmpuMmep, KJIUKOB)?
A. MSE
B. Accuracy
C.NDCG@K
D. F1-score
Ortger: C.

Tect 2.

Bonpoc 1.
Kakas HeilipoceTeBast Mosieb 00BEANHACT MATPUUHYIO (PAaKTOPHU3ALMIO U MHOTOCIIOMHBIH
NEePLUENTPOH I YAyULIeHUs] peKOMeHaaui?
A. Wide & Deep
B. NeuMF (Neural Matrix Factorization)
C. GRU4Rec
D. DeepFM
Ortger: B.
Bomnpoc 2.
Kakas apxuTekTypa HCIoJIb3yeTcs B MOJENAX Ul 3a7jaui next-item peKOMeHaluu Ha OCHOBE
MOCJIEI0BATENbHOCTH IEUCTBUN NIOJIb30BATENS?
A.CNN
B. GAN
C. RNN umu Transformer
D. K-Means
Ortger: C.
Bomnpoc 3.
Kakoli moixo/1 mo3BoJIsIE€T YUUTHIBATh NOPAIOK B3aUMOIEHCTBUI NOJIb30BATENS IPU T€HEpALMH
pPEKOMEHTaHi1?
A. KomnabopatuBHasi GUIBTpAIUS 110 M0JIb30BATENSM
B. Mogaenu Ha ocHOBe TocnieioBaTenbHOCTEH (Hampumep, SASRec)
C. Marpuunas hakropuzaus
D. TF-IDF + kocunycHast 01130CTb
Ortser: B.
Bomnpoc 4.
Yro nenaet HEHPOCETEBOM paHKEP HA BTOPOM JTalle JBYXypPOBHEBOI'O MalIiaiHa?
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A. I'erepupyet SMOSIMHTH JIJIs1 TIOJIb30BaTENICH
B. Coprupyert kaHAMAATOB MO PEIEBAHTHOCTH C MOMOIIBIO CIOXKHON MOJIETH
C. Ynanser nyO0JMKaThl U3 PEKOMEH AN
D. ®opmupyer 00y4aronyro BEIOOPKY
Ortser: B.
Bompoc S.
Kakas (yHKIHS IOTEPh MOIXOMNT /IS 00yUEeHHsT HEHPOCETEBOIO paHKEpa B 3aa4e pair-wise
paHXKUpOBaHUSL?

A. MSE

B. Cross-Entropy

C. BPR (Bayesian Personalized Ranking)
D. Hinge Loss

Ortser: C.

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallii 110 JMCHUIIJINHE (MOlIy.TIIO)

Ne 3ananue OtBeTt Kommnerenuus
n/n
1 HazoBuTe moaxo, mpu KOTOPOM PEKOMEHIAITIH KOJI1abopaTuBHAS YK-1
(hopMHpYIOTCS Ha OCHOBE CXO0KECTH ITOJIb30BaTeIICH T10 dbumpTparnms / user-
HMCTOPHUH B3aUMOICHCTBHIA based filtering
2 VYkaxure, Kak Ha3bIBa€TCSI METO/I, IPH KOTOPOM item-to-item YK-1
00BEKTHI PEKOMEH/TYIOTCSl HA OCHOBE MX IOIApHON pexoMeHzanuu /
CXO0XKECTU 00BEKT-00BEKT
3 OOmbsicHHTE, B UEM 3aKITIOYACTCS HJISS] MATPUIHOM pa3nokeHHe MaTPHIIbI YK-1
daxTopu3anuy B 3a7a4e peKOMEH Al PEUTHHIOB Ha CKPBITHIE
BEKTOPHI IOJIb30BaTENCH
U 00BEKTOB
4 HazoBuTe nepBslii 3Tan JBYXYpPOBHEBOI'O MaiiiaiiHa, petpuesai / retrieval YK-1
3aa4a KOTOPOro — OTOOp KaHIUIATOB U3 OOJIBIIOTO
MHOXECTBa
5 HazoBuTe MeTpHKY, UCTIONIB3YEMYIO JIJIsl OLICHKH ndcg / normalized YK-2
KavecTBa paHXMPOBAHUS B tOp-K pekoMeHIanusx, discounted cumulative
YUUTBHIBAIOILYIO MTOPSII0K 3JIEMEHTOB gain
6 VYkaxkuTe, Kak Ha3bIBaeTCsl (PyHKIUS MOTEPh, bpr / bayesian YK-2
nprUMeHsieMas B pair-wise mojxojie K 00y4eHHro personalized ranking
paHKepoB
7 OOBsicHHTE, 3a4eM HCIIOB3YETCS] HOpMaJIU3aLys JUTSL CHYDKCHHUS BIIUSTHUS YK-2
MOMYJISIPHOCTH B PEKOMEHJIATEIbHBIX CHCTEMaX HOMYJISIPHBIX 00BEKTOB
W YIIy4IICHUS
pa3zHo00pa3ust
8 Hazosure npuunny, no kotopoii cold start siisiercs OTCYTCTBHE UCTOPUH YK-2
poOIEeMOi 7151 KOJTaOOpaTUBHOHN (PMITBTpaIIin B3aUMOJICUCTBHH Y
HOBBIX I10JIb30BaTENEH
WM 00bEKTOB
9 HazoBute apXuTekTypy, JekKallyto B OCHOBE MOAEIH HelpoceTeBast OIIK-1
neu-mf st pekoMeHnami MaTpU4Has
¢axTopuzauus / neural
matrix factorization
10 | VkaxwuTe, Kakasi MOJICNb UCIIOJIL3YETCs TS 3a]1a4u next- sasrec / grudrec OIIK-1
item pexoMeHIaIu Ha OCHOBE MOCIIEA0BATEIbHOCTH
JICHCTBUH
11 OOBsicHUTE, KaK SMOEIIMHIH I10JIb30BaTEIIEH U MyTEM ONTUMU3ALINU OIIK-1

00BEKTOB 00y4ar0TCA B TITyOOKUX PEKOMEHAATEIbHBIX
MOJIETISIX

(hyHKIIMH TOTEph Ha
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OCHOBE
B3aNMOJEUCTBUIA

12 HazoBure moaxon, npu KoTopoM Ha 3tare ranking HelpoceTeBol paHKep OIIK-1
HCTIONIB3YeTCs HelfipoceTeBast MOAENb /ISl TOYHOTO
pamKHUPOBAHUS KaH/IUIATOB
13 HazoBute apXuTeKTypy, UCTIONB3YEMYIO LIS MYJIbTUMOJATbHAS [K-1
HWHTErPallMK TEKCTOBBIX U BU3YaJbHBIX JAHHBIX B Moiens / multimodal
pPEKOMEHIATENBHON CHCTEME recommender
14 OO0BsICHUTE, Kak 00YUICHHE C TTOAKPETUICHHEM MOKET gepe3 hopMaTH3aIuio IIK-1
WCIIOJIb30BaThCS ISl MAKCUMH3ALUH JOIATOCPOYHOM cpenpl Kak mdp u
MOJIb3BI OT PEKOMEHAALUH ONTUMH3ALINIO
KyMYJISITHBHOM Harpaibl
15 HazoBute Tun Mozenu, cnocoOHOM TeHepupoBaTh reHepaTUBHAS [K-1
HOBBIE PEKOMEH/IAIINY, 2 HE TOJIBKO PaHKUPOBATh peKoMeHAaTeNnbHas
CYIIECTBYIOIIHE cucrtema / generative
recommender
16 | Ykaxwure, kak rpad)oBble HEHPOHHBIE CETH UCIIOIB3YIOT MyTEM arperamnuu [K-1
CTPYKTYpY B3aUMOJICHCTBUI B PEKOMEHAATEIbHBIX UHQOPMAIH OT
CHUCTEMax coceneil B rpade
110JIb30BATENIb-00BEKT
17 HazoBute MeT0, MO3BOJISIONINN OICHUTH BIIMSHUC ardr- TIK-2
PEKOMEHIAINH Ha TIOBEICHHE MOJIb30BATEIA, a He MonenupoBanwue / uplift
IIPOCTO €r0 PEAKIIHIO modeling
18 VYkakute KIIFOYeBOH dTan nposeaenus a/b Tecta B KOPPEKTHOE pazOreHue [K-2
PEKOMEHIATEIHHOU CUCTEME Tpaduka 1 BEIOOD
METPHK
19 | Hazosure npo6ieMy, BOSHUKAIOIIYIO M3-3a CMENCHHUS popularity bias / I1K-2
JAHHBIX B MOJIB3Y MOIMYJSPHBIX 0OBEKTOB CMeEIlLeHHE TI0
MOMYJISIPHOCTH
20 | HasoBuTe COBpEMEHHBIN TPEH]I, TPU KOTOPOM OOJIBIIIHE IIm-based IK-2

SI3BIKOBBIE MOJIEITH MCITOJIB3YIOTCS JIJISl HHTEPIIPETAIINN
3apOCOB WJIM T€HEPAINH PEKOMEHIAITII

peKOMeHIaIuu /
rubpunele [lm-
pEKOMEHIaTEeIIbHBIC
CHCTEMBI
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