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1. KpaTkasi xapakTepucTHKA JUCHUIIMHBI (MOILYJIs)

Pabouas nporpamma qucMIUIMHBI (MOYs1) «PekoMeHaaTenbHbIe CUCTEMBI» COCTABIICHA B
COOTBETCTBHH C (heJepalbHBIM TOCYJApCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM BBICIIETO
oOpa3zoBanus — 6akanaBpuar no crnenuanbHocti 02.03.01 MaTemaTrka 1 KOMIIBIOTEpHBIE HAYKH,
npoduib PazpaboTka, yTBep>KIeHHBIA TpUKa30M MUHHCTEPCTBA HAYKHU U BBICIIET0 00pa30BaHMs
Poccuiickoit @eneparuu Ne 807 ot 23.08.2017 roxa.

N3yuenne aucuuminzel (Moaynst) «PekoMeHaaTeabHble CUCTEMbBD) BayKHO JJIs1 HOHMMAaHUs
METO/IOB NMEPCOHAIN3ALUN KOHTEHTA M YJIYYIICHUS IOJIb30BATEIbCKOIO OMNBITA B PAa3TUYHBIX
nu(pOBBIX cepBUCAX. JTH 3HAHUS MO3BOJSIOT cO34aBaTh 3(PPEKTUBHBIE AJTOPUTMbI, KOTOPHIE
IIOMOTal0T OM3HEcaM YBEJIMUYMBATh BOBJIIEYEHHOCTh KJIMEHTOB M ONTHMH3HMPOBATH IPOLECCHI
IIPUHATUS PELICHUM.

MecTo tMcUUIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMbl

HacTtosmas aucuummza (MOIysb) BKJIIOYEHA B yUEOHBIH TUIaH 110 MPOrpamMMe MOATrOTOBKH
OakamaBpuara mo HampasieHuto 02.03.01 Marematnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
Pa3paGoTka W BXOAMT B BapHaTUBHYK 4YacTh bioka 1, ¢dopMupyeMyr ydaCTHUKaMHU
00pa30BaTeIbHBIX OTHOIICHUH.

Jucturuimaa (MOIyIib) m3ydaetcs Ha 3 win 4 xypce B 5, 6, 7 miu 8 cemectpe Ha BBIOOD,
JOCTYITHA JIJISl TIPOXOXKJCHUS TPH YCJIOBUM YCIICIIHOTO 3aBEPINCHUS IUCIUILTHHBI (MOJTYJIs)
«Machine Learning (MammHHOe 00yUYeHuUe)».

Heap u3ydyeHus: AUCHUILVIMHBI (MOLYJA). OCBOCHHE METOJOB U AJITOPUTMOB, KOTOPBIE
MO3BOJISIIOT CO3/1aBaTh NIEPCOHAIN3UPOBAHHBIE PEKOMEHIAINY AJIs T10JIb30BATENEH, yayuliast ux
OTIBIT B3aUMOJICHCTBHS C MMPOTYKTAMHU U YCIyraMHu.

3aga4u H3y4eHUs AMCHHMILIMHBI (MOIYJIsT):

— (dopMupoBaHUe 3HAHWW W Pa3BUTHE MOHMUMAHHUS 10 TEMaM: I0JIb3a U (PUHAHCOBBIN
3p(PEeKT pPEeKOMEHIATENbHBIX IUIATPOPM, YCTPOHCTBO COBPEMEHHBIX MHIYCTPUAJIBbHBIX
PEKOMEHIATeIbHBIX CHUCTEM, CIIOCOOBI MOBBIIEHUS OOBICHUMOCTH M YMEHBIICHHUS CMEILCHHI
PEKOMEHJaTeNIbHbIX aIrOPUTMOB,

— OCBOEHHE YMEHMH NPOBOJMUTH pPAa3BEAbIBATENIbHBIM aHAIM3 PEKOMEHJATEIbHBIX
JAHHBIX, PEaJN30BbIBATh  KJACCHMYECKHE PEKOMEHJATEIbHBIE  alTOPUTMBI, COOMpPATH
peKOMeHaTeNbHbIe NanIIaiiHbl U3 0a30BBIX AJITOPUTMOB;

— (opMupoBaHUE HaBBIKA BIa/JEHUS COBPEMEHHBIMH OMOIMOTEKaMH ISl MOCTPOCHUS
PEKOMEHJaTEeNIbHbIX CUCTEM, METOJAaMU OLIEHKM KadecTBa PEKOMEHIATENbHBIX aJrOPUTMOB,
METO/IaMH pabOThl ¢ MATPUYHBIMU, TEH30PHBIMH, [10CJIEJOBATEILHBIMU M IPa()OBBIMU TaHHBIMHU.
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2. IlepevyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00YYeHUsI

Komnereniun, ¢opMmupyemble B pe3yibTaTe OCBOSHHUS IUCHUIUIMHBL (MOAYJIs) IpH
IIPOBEJICHUU YUEOHBIX 3aHATHI B (hOpMeE KOHTAKTHOM pabOoThl 00yUaroIUXcsl ¢ MeJarorn4ecKuMu
paboTHHUKaMu YHHBEpcHUTETa U B (hOpME CaMOCTOATENILHOM pabOoThl 00YyUarOINXCS:

KomnereHuus Conep:kaHue KOMIETeHIHH Nuaukarop IlepeyeHb naIaHMpyeMbIX
KOMIEeTeHIIUH Pe3yJbTATOB 00y4YeHHUs 10
JUCHMILIUHE (MOIYJIIO)
OIIK-1. Crioco0eH KOHCYIBTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIIEIIIMU 1
UCTIONB30BaTh TEOpPHUH B 00JIACTH
(yHIaMEHTaJIbHbIC 3HAHHUS B MaTEeMaTHYECKOTO aHaIn3a U
00JIACTH MAaTEMaTUIECKOTO CMEXHBIX JUCIMILINH, METOJIBI U
aHaJn3a, KOMIUIEKCHOTO U MOJIXO/IbI, UCTIOTIb3yEeMbIC B
(YHKIIMOHAIBHOTO aHATH3a pa3IMYHBIX 00JACTIX
anreOpbl, aHATUTUYECKON MaTeMaTHKU
reoMeTpuu, qudepeHInaIbHONR OIIK-1.2. YMeeT npuMeHsITh
TE€OMETPHUH U TOTIOJIOTUH, MaTeMaTHYECKUE METOBI JIs
middepeHInaNbHBIX YpaBHEHHUH, perieHus mpoheCcCUOHATBHBIX
JUCKPETHON MareMaTUKU U 3aJ1au
MaTeMaTU4ECKON JIOTUKH, TEOPUH OIIK-1.3. HmeeTr npakTHUECKHU OTBIT
BEPOSITHOCTEH, MAaTEMAaTHUECKON Ppa3paboOTKu U peanu3anus
CTATUCTHKY U CITyYalHBIX MaTeMaTH4eCKUX MOJIETICH B
MPOLIECCOB, YHCIEHHBIX METO/IOB, poheCCUOHATTLHOMN
TEOPETUYECCKON MEXaHUKHU B JICSITEIIbHOCTH
poheCCUOHATTBHOMN
JIeSITEIIbHOCTH
OIIK-4. Croco0eH HaXOIHUTh, OIIK-4.1. 3HaeT 0a30BBIE OCHOBEI
aHAJIM3UPOBATh, PEAIN30BLIBATH COBPEMEHHOT'0 MATEMATUYECKOTO
MIPOrpaMMHO U UCTIOJIBh30BATh HA amnmapara, CBSI3aHHOTO C
MPAKTUKE MATEMAaTUICCKUC MIPOEKTUPOBAHNEM, Pa3pabOTKOH,
AJTOPUTMBIL, B TOM YHUCIIE C peanu3anmeil 1 OLlEHKOM KayecTBa
MPUMEHEHHUEM COBPEMEHHBIX [POrPaMMHBIX MPOTYKTOB U
BBIYMCITUTENHHBIX CHCTEM MPOTPaAMMHBIX KOMIUIEKCOB B
Pa3IUYHBIX 00IACTIX
YeJIOBEYSCKON AeSITeIbHOCTH
OI1K-4.2. YMeeT ucronb3oBaTh 3TOT
MaTeMaTHYECKHU anmapar B
npodecCuoHaNBHOM
JIeSITEIIbHOCTH
OIIK-4.3. MMeeT mpaKkTHIeCKHi OIBIT
PUMEHEHHUST COBPEMEHHOTO
MaTeMaTH4eCKOTO arapara,
CBSI3aHHOTO C MPOCKTHPOBAHUEM,
pa3paboTKoii, peanuzanuei u
OLICHKOM Ka4eCTBa IIPOrPaMMHBIX
MPOAYKTOB U MPOTPAMMHBIX
KOMILUIEKCOB B PA3JIUNYHBIX
00JIACTAX YETOBEUSCKOM
JIeSITEIIbHOCTH
OIIK-6. CrniocobeH pa3pabarbiBaTh OIIK-6.1. 3HaeT aNropuTMBI pa3paboTKH,
AJTOPUTMBbI U KOMITBIOTEPHBIE KOMITBIOTEPHBIE MPOTPAMMBI, a
MPOrPaMMBbI, ITPUTOTHBIC IS TaK)Ke aJITOPUTMBI
MPAaKTHYECKOTO MPUMEHCHUS BBIYUCITUTEILHON MaTeMaTHKU
OIIK-6.2. Ymeet pa3pabaTsiBaTh

MaTeMaTu4eCKHe IPOrpaMMHbIE
IIPOJYKTHI U KOMILIEKCHI C
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HCTIOB30BaHIEM COBPEMEHHBIX
TEXHOJIOTUH MTPOTrPaMMHIPOBAHUS

OIIK-6.3.

Mmeer npakTuyeckuil onbIT
pa3pabOTKu MHTEIIEKTYalIbHbIX
HH(POPMALIMOHHBIX CUCTEM JUIS
BU3YalIHM3alMH pe3yIbTaTOB
UCCIIEIOBAHUN

MK-3.

Cnoco0eH UCII0IB30BaTh METOIbI
MATECMAaTU4YCCKOTIO U
ANTOPUTMUYECKOTO
MOJICITUPOBAHUS TIPH PEIICHUN
TEOPETUYECKUX U MTPUKIIATHBIX
3aa4

IK-3.1.

3HaeT OCHOBHBIE METOIBI
MATECMATHUYCCKOIro u
ANTOPUTMUYECKOTO
MOJICIMPOBAHHS, & TAKKE UX
MPUMEHEHHUE ISl PeIICHUS
TeOpCTI/I‘{CCKI/IX nu HpI/IKHa[IHI)IX
3a7a4

IK-3.2.

YwMmeeT pazpabaTsiBaTh U
MIPUMEHATh MaTeMaTUIECKIE
MOJIETTH ¥ aJITOPUTMBI JUIS
peIIeHHsT pa3IMYHBIX 33]1a4,
aHaJU3UPYs MOTyUYEHHBIE
pe3yNbTaThl

IK-3.3.

MMmeer npakTuyeckuil OnbIT
HCIMOJb30BaHMS METOJ0B
MaTeMaTH4eCKOro U
aIrOPUTMUYECKOTO
MOJECJIMPOBAHUS B PEAIbHBIX
MPOEKTAX WIH UCCIIENOBAHUAX
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3. TeMaTH4YeCKHUil NJIaH

Nen/ TpynoeMKocTh, aKaJleMHYECKHE YaChI
n Ounas gpopma

Haumenosanne KoutakTHasi padoTa TKY .

pa3aena T CIUIIJINHbI (TeKyLM it

Jleknuu | CeMuHapbI
(Mopny.Jist) (npaxTiuec | Kontpoas CamocTosiTe/1b KOHTPOJIb
Hasi padoTa ycrneBaeMoCTH)
KHe
3aHATHSA)

1 [punoxenus u oneHka 6 6 24 Homamraue
PEKOMEHIaTEeIIbHBIX 3aaHus
cHUCTEM

2 Knaccuueckue 6 6 24 JloMaraue
aJTOPUTMBI 3aaHMS,

Tect

3 MuorocraguiHbIe 6 6 26 Jlomarane
CHCTEMBI 3aJaHus

4 [IpoGnemsl u 6 6 26 Jomamrnue
CMENICHUS 3a7aHMs,

Tect

5 Wnpycrpuansabie 6 6 24 Jomamrane

TEXHOJIOTHH 3aaHMS,

CopeBHOBaHME
3auem c oueHK ol 6
Hmozo: 30 30 6 124
Obvem oucuuniunot (Mooyis) 190
(6 ak. u.)
Oobvem Oucuyunaunvl (M0Oyas) 5
(6 3au. eo.)
4. Copepxkanue TUCHHUILIMHBI (MOLYJI5)
Nen/nt HaumenoBaHue pa3nena Conep:xaHue TMCHMILTHHBI (MOXYJIs) IO TeMaM
JUCUMILITUHBI (MOTYJIs1)

1 [punoxenus u oreHKa busnec-pmnoxxenus. O1ieHKa KayecTBa.

PEKOMCHAATCIIbHBIX CUCTCM

2 Krnaccuueckue anropurmbl Ionxoner Ha ©6a3e momobus. Mopgenn Ha rpadax. MarpuuHas
¢dakropuzanus.  [lponsunyTast — Qakrtopusamms.  Mogenn — Ha
M0CJIEe/IOBATEIBEHOCTSIX.

3 MHorocTaJuiHbIe CUCTEMBI HeiipoceTreBoe paHKMpOBaHUE.

4 [IpoGiteMBbl 1 cMeIeHUS OOBsCHUMOCTh W HWHTEpHpeTupyemMocThb. [lpobremMbl U cMmemieHws.
OO0yueHne ¢ NOAKPEeIIICHUEM.

5 HupycTpuaibHble TEXHOJIOTHH Howmennsle cnennduku. O0CykaeHHe MPAKTHIECKUX BOITPOCOB.
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5. YuyeOHO-MeTOAMYECKOE O0ecIeYeHue

VYHUBEpCUTET pacmojiaraeT MOJHBIM  HAa0OpOM  JMIIEH3MOHHOTO ¥ CBOOOJHO
pactpoCTpaHseMoro TPOTPaMMHOTO OOECHEUEHHs, BKJIIOYas MPOIYKTHI OTEYECTBEHHOTO
MIPOU3BOJCTBA.

Kaxnplii cTyneHT B TedeHHE BCero mepuoja OOy4YeHMs MOJydyaeT HHIAMBUAYaJIbHBINA
HEOTPaHUYEHHBIM  JOCTYN K  OJJIEKTPOHHO-OMOIMOTEYHONW CHCTEME M BJIEKTPOHHOU
uH(}OPMALIMOHHO-00pa30BaTENIbHON Cpelle YHHMBEpCUTETa. OTH CHCTEMbl IPEIOCTaBISIOT
BO3MOXKHOCTb JIOCTYTIa K pecypcam U3 JII000H TOUKH, TJe €CTh MOAKIIoUeHHE K ceTu VHTepHeT,
KaK Ha TEPPUTOPHH YHUBEPCHUTETA, TAK H 32 €ro MpeieiaMu.

CrynenTtam o0eclieueH yAalIeHHBIH JOCTYN K COBPEMEHHBIM Npo(decCcHOoHaTbHBIM 0a3am
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Ocnognas numepamypa:

1. Koncrantunosa, E. B. Teopus rpados: anreOpanueckas Teopus : yueOHUK Ui By30B /
E. B. KoncrantunoBa. — MockBa : M3marensctBo HOpaiit, 2025. — 123 ¢. — (Bricuiee
obpazoBanme). — ISBN 978-5-534-20172-7. — Texkcr : anektpoHHbIH // OOpa3oBareinbHas
miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/569211.

Jlononnumenvnas tumepamypa:

1. Ckopy6ckuii, B. 1. MaTtematuueckas J10ruka : ydeOHUK U IPaKTUKYM JUist By30B / B. 1.
Ckopyb6ckuii, B. U. Ionsikos, A. I'. 3sikoB. — MockBsa : U3zgarensctBo FOpaiit, 2025. — 211 c.
— (Beictiee oOpasoBanme). — ISBN 978-5-534-01114-2. — TekcT : 3JCKTPOHHBIA //
OopasoBatenbHas miatgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/561076.

6. MartepuajbHO-TeXHHYECKOE ofecniedeHue

YHUBEpCUTET pacrojiaraeT MaTepHAIbHO-TEXHUYECKOH 0a30i, COOTBETCTBYIOIICH
JeMCTBYIOIMM IPOTHBOIOXKAPHBIM MPaBUIIaM U HOpMaM U 00ecreurBarolIel MpoBeieHNe BCeX
BUJIOB JUCHUIUIMHAPDHOM M MEXAUCUUIIMHAPHON IOATOTOBKH, IPAKTHYECKOM U HAy4yHO-
HCCJIeI0BATENIbCKON pabOT 00yydaroImuxcs, MPeyCMOTPEHHBIX YU€OHBIM TJIAHOM.

[Tomernienus1, KOTOpbIe IPEACTABIAIOT COOO0M yueOHbIe ay TMTOPUH JUIs IPOBEACHUS 3aHITUI
JEKIIMOHHOTO TWUMA, 3aHATHH CEeMUHApCKOro (MpakTUYECKOro) TWUIA, TPYMIOBBIX U
UHAUBUIYaIbHBIX KOHCYJbTAI[UH, TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUYHOU aTTECTAllUH, a TAKKE
MOMEIICHUS U1 CaMOCTOSITEIbHON paOOThl M MOMEIICHHUS Ul XpaHEHHs M MPO(YUIaKTUYECKOTO
oOciry>)xuBaHusl yuyeOHoro obopynoBanus. [loMeriennss yKOMIUIEKTOBAaHBI CHIEIUATH3HPOBAHHOM
MeOeIbl0 U TEXHUYECKUMH CPeICTBaMHU OOy4YeHUs, CIyKalllUMU JUIsl IpeACTaBlIeHUs ydeOHOU
uHpopMaIK O0JIBIION ay TUTOPUH.

N3yuenne TUCIUILTUHBI (MOTYJIsl) 00ECTICUNBACTCS B YUCOHBIX ayJUTOPHUSIX, OCHAICHHBIX:

— CTOJIAMHU U CTYJIbSMU;

— KOMIIBIOTEPHOU TEXHUKOM;

— CHEeIUaIN3UPOBAHHBIM 000pYyI0BaHHUEM, BKIIIOUAs IEMOHCTPAILIMOHHOE 000PYA0BaHHE.

[omerieHus 1y caMOCTOSTEIBHON pabOThl 00YUAIOIIUXCs, B TOM YHCIIE PUCTIOCOOICHHbIE
JUIS UCTIOJBb30BAHMS MHBAIMJIAMU U JIMIAMU C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/10POBbBS,
OCHAIIIEHbl KOMIIBIOTEPHONW TEXHMKOW C BO3MOXHOCTBIO MOAKIIOUEHHS K ceTH «MHTepHeT» u
o0ecrieueHMEeM JIOCTyla K B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely
YHuBepcurera.

OOyuarommMcsi MpeAocTaBisieTcs AOCTyHn (B TOM 4MCIe YJIaleHHBIH) K pecypcam
UH(POPMAIIMOHHO-TEJIEKOMMYHHUKAIMOHHONW ceTH «MHTepHEeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCJIE€ 3JEKTPOHHBIM OMOIMOTEYHBIM CHCTEMAM, COBPEMEHHBIM INPOQECCHOHANBHBIM 0a3am
JAHHBIX ¥ UH()OPMAILIMOHHBIM CIPAaBOYHBIM CUCTEMAM):
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Ne HanmeHoBaHue nopraJa CcbLika

(u3nanms, Kypca, J0KyMeHTAa)

1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubmmoreka

2. | basa manmsix ms IT-crenuamictos https://habr.com

3. Bbasza mannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmanbHbIi caiit MUHUCTEpPCTBA HAYKHU U https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3zoBanms Poccuiickoit deneparinu

5. | ®enepanbueblii nopran «Poccuiickoe odpazosanue" | https://www.edu.ru/

6. | Uudopmanmonnas cucreMa "EnuHoe okHO moctyma | http://window.edu.ru/

K 00pa3oBaTesnbHBIM pecypcam”

7. Enmunast kosnekius mudpoBbix 00pa30BaTeIbHBIX http://school-collection.edu.ru/

pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAIMOHHO - http://fcior.edu.ru/

00pa3oBaTeNbHBIX PECYPCOB

[lepeuenbr MHYOPMALMOHHBIX TEXHOJOTHM, HCHOJB3YEMBIX IIPU  OCYIIECCTBICHUHU
00pa3oBaTeabLHOTO MPOIlEcca MO AUCIUTUINHE (MOJIYIIIO), B TOM YHCJIE KOMIUIEKT JIMIIEH3UOHHOTO
NPOTPaMMHOTO  OOECIICUeHUs, COBPEMEHHbIE NpoQecCHOHaIbHbIE 0a3bl JaHHBIX |

UH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue IO ITpousBoacTBO JInneH3uoHHoe / CBOOOAHO
pacnpocTpaHsieMoe

OnepaumoHHble CUCTEMbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuuensHoHHOE
Bpaysepsi:
SIunexc.bpaysep OTEYECTBEHHOE CBOOOTHO pacrpoCTpaHsIeMOe
Google Chrome 3apy0eKHOE CBOOOIHO pacIpOCTPaHIEMOE
OducHble NPHIIOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apyOexHOe JUTICH3UOHHOE
TeXstudio 3apy0eKHOe CBOOOIHO PacIpOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOoe CBOOOJTHO pacrpoCTpaHsIeMOe
IIporpamMHoe obecneyeHne VISl IVIAHMPOBAHUS M Y4eTA BPeMEHHU:
Toggle app | 3apyOexHoe | cBOOOJTHO pacIpOCTpaHsIEMOe
CucreMbl ynpaBJieHHsI IPOEKTAMM:
Microsoft Imagine (Project) | 3apy6esxuoe | nuuensHonHOE
CucreMbl ynpaBJieHusi 6a3aMu TaHHbIX:
Microsoft Imagine (SQL Server) | 3apyGesxuoe | nuuensHoHHOE

Cucrtemsl peseppHoro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6esxnoe | muuensuonHoe
CrpaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynprantIlioc: cripaBoYHO-IIpaBOBast OTEUYECTBEHHOE JIMLEH3UOHHOE

cucTeMa

CpencTBa aHTHBMPYCHOM 3aIlIMTHI:

Kaspersky Endpoint Security mis 6uzneca OTEYECTBEHHOE JMLEH3UOHHOE
Crangaprusrii Russian Edition

Cpenabl pa3padoTKu:

Visual Studio Code 3apy0exHOe CBOOOJIHO pacpOCTPaHsIEMOe
Bash (Unix shell) 3apyOeskHOoe CBOOOZHO pacmpocTpaHsieMoe
Anaconda 3apyOexHOe CBOOOJIHO PACIIPOCTPAHAEMOC
Robotic Operating System 3apy0eKHOe CBOOOIHO pacIpOCTPAHIEMOE
CopelliaSim 3apy0exHOe CBOOOJIHO pacIPOCTPaHICMOE
Google Colaboratory 3apyOexHoe cBOOOJIHO pacIpPOCTpaHIEMOE

IlakeTsl NPOrpaMMHBIX CPeACTB M OUOINOTEK:
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AutoPsy 3apyOexHOe CBOOOTHO pacIpoCTpaHsIeMOe

Interactive Disassembler (IDA) 3apy0exHOoe CBOOOHO pacIIpOCTPAHIEMOE
Cucrtemsbl ynnpasJieHusi 0n0anorpaguyeckoi nHpopManuei:

Zotero | 3apyOexHOe | CBOOOJIHO PACIIPOCTPAHAEMOC
CepBHuCHI U CTYKOBI:

Bind 3apy0eKHOe CBOOOIHO pacIpOCTPAHIEMOE
Docker 3apyOexHoe cBO0OOJIHO pacpoCTpaHsIeMOe

7. MeToanueckne U OLlEHOYHbIE MAaTePUAJIbI
MeTtoanueckue yKa3aHus AJIsi 00y4aOUUXCS M0 OCBOEHHM IO JUCUUIJIMHBI (MOIYJIsA)

B npouecce u3yueHns TUCUMIUIMHBI (MOIyJsl) «PekoMeHaTeabHble CUCTEMBD) B paMKax
TEKYIIET0 KOHTPOJISl YCIIeBAEMOCTH MCIOJB3YIOTCS TaKUe BUJbI y4eOHOUM paboThl, KaK JIEKIIHH,
[IPAKTUYECKUE 3aHATHUSA, JOMAIIHKWE 3aJlaHHs, TECThI, COPDEBHOBAHUE, & TAK)KE PA3IIMYHBIC BHJIbI
CaMOCTOSATENIbHOM paboThl 00yyaromuXcsi MO 3aJaHHI0 TperojaBaTelis, HalpaBiICHHbIE Ha
pa3BUTHE  HABBIKOB  MNPOPECCUOHAIBHON  JIEKCHKH, 3aKpeIlICHue MPaKTUYECKUX
Ipo¢eCCUOHAIBHBIX KOMIETEHLIUH, TOOIIPEHNE UHULIUATHUB.

Jlexyuss — CHCTEMAaTHYECKOE, IIOCJIEIOBATEIBHOE, MOHOJIOTUYECKOE  HU3JI0KECHHUE
npenojaBaTesieM yueOHOro Matepuaia, Kak IpaBujo, TEOPETUUECKOro XapakTepa.

B mnponecce nekunii peKOMEHIYETCSl BECTH KOHCIEKT JIEKIMH: KPaTKO M CXEMATHUYHO
(¢uKCHpPOBaTH OCHOBHBIE MJEH, BBIBOABI M OOOOINEHUS JIEKIMHU; BBIIEIATh Ba)KHBIE MBICIIH,
KJIIOUEBbIE CJIOBa M TepMUHBL. HeoOXoanMo OTMETUTh BONPOCHI MJIM MaTepHUalibl, KOTOpHIE
BBI3BIBAIOT 3aTPYJAHEHHUS, U NONBITATECS HAWTU OTBETHI B PEKOMEHAOBAHHON JuTeparype. Ecin
pa3oOpaTbcsi B MaTepuasie HE YHaercs, cienyeT cOpMyIHpOBaTh BOMPOC M 337aTh €ro
IpernoaBaTello Ha KOHCYJIbTallU UM BO BPEMsI CEMHUHAPCKOTO (MPaKTUYECKOT0) 3aHATHUS.

Yuacmue 6 cemunape (npakmuueckom 3ansamuu) — akTUBHas paboTa CTyI€HTa HAa CEMHHApE,
€ro OTBEThI Ha BOIIPOCHI MTPETIOIaBATEIIS U YUaCTUE B TUCKYCCHH.

JU1st yCTIeNIHOTO y4acTHs B CEMUHApe CTyICHTaM PEKOMEH/IyeTCsI 3apaHee 03HAKOMHUTHCS C
TEMOH OOCYXIEHUs, MPOUYNUTATh HEOOXOIMMbIE MaTepHajbl M MOATOTOBUTH BOIPOCH. BaxkHO
AKTUBHO CIIYIIAaTh U BOBJIEKATHCS B TUCKYCCHIO, BHICKa3bIBasi CBOM MHEHHS M apTyMEHTHUPYS UX.
[Ipr oTBeTax Ha BOMPOCHI MPENOJABATENS] CTOMT OBITh YBEPEHHBIM, YETKUM M JIOTUYHBIM,
OIUPAsCh HAa U3YYCHHBIN MaTepuall. Takke MOoIe3HO MOANCPKUBATH AUAJIOT C OHOKYPCHHKAMH,
9T00BI 000TaTUTH 0OCYKCHHE U PACIIMPUTH CBOU 3HAHMSL.

Jlomawnee 3a0anue — HAOOP 3a7a4 1O TEMaM HEJIEIH.

I[Ipu pabGore Haja [JOMAIIHUMH 3aJaHUSMH BaXXHO BHHUMATEIBHO O3HAKOMHUTBHCS C
TPGGOBaHI/IHMI/I nu CpOKaMI/I BBITIOJIHCHU A. PGKOMCHI[yeTCH paSGI/IBaTB 3alaHUs Ha 3Tallbl, I-ITOGIJI
n30exaTh TEPEerpy3Kd M JIydlle yCBOUTh MaTepual. Vcmonb3oBaTh pa3muyHbIe HWCTOYHUKH
UH(pOpMAIIMH, BKITIOYasl YYeOHUKU M OHJIAHH-PECYPCHI, s 0oJiee riy0OKOTrO ITOHUMAaHUS TEMBI.

Tecm — ocobast ¢opma mpoBepku 3HaHUH. [IpOBOAMTCS MOCIE OCBOSHHS OJHON WIH
HECKOJIBKUX TEM W CBHETEIBCTBYET O KAUECTBE MOHWMAHHS OCHOBHBIX MOHSATHH H3y4aeMOro
matepuana. TecTOBbIE 3aJaHUs COCTABJICHBI K KIIIOYEBBIM MOHSATHSAM, OCHOBHBIM pasjieiaM,
BaKHBIM TEPMUHOJOTUYECKAM KATETOPUSAM M3y4aeMOM JUCIIUILTUHBI (MOYJIsI).

Jlnst IOATOTOBKHM K TECTYy HEOOXOAMMO 3HATh TEPMUHOJOTMUYCCKUIN amnmapar AACIIUATUIAHBI
(MOTyJIsT), MOHUMATh CMBICIT HAYYHBIX KATETOPUI U YMETh MX HCIIOJIb30BaTh B PO(ECCHOHATBHOM
JeKCUKe. BrazieHne TMOHATHIHBIM anmapaToM, BKJIFOUEHHBIM B TECTOBBIC 3aJaHUS, MO3BOJISIET
IpPEnoJaBaTesii0  OBICTPO  TMPOBEPHUTh  YPOBEHb  MOHUMAHHUS  CTYJACHTAMH  BaKHBIX
METOI0JIOTUIECKHUX KATETOPHIA.

Copeeuoeaﬁue — OpPraHnu30BaHHOC MCPOIPUATHEC, B paMKax KOTOPOTO YYAaCTHUKH
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COMEPHUYAIOT APYr C JPYroM JUIsl JOCTHKEHUSI ONPENENICHHOM UeNd, EMOHCTPUPYS CBOU
HABBIKH, 3HAHUS WA CTIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B npouiecce moAroToBKy K COPEBHOBAHUIO ONUPANTECH HA CIAEAYIOLIME PEKOMEHAALINU:

1. ITonumaHue 3aJa4M: BHUMATEJIBHO H3YYHTE YCJOBHUS COPEBHOBAaHUS U UETKO
OmpeeNuTe 3a7ady, KOTOPYI0 HEOOXOAMMO pelHTh. YOeauTech, YTO Bbl MOHUMAeTe, KaKue
MCTPUKHU GYZ[YT HCIIOJIB30BATHCA JJI OLICHKH BalllMX PE3YJIbTATOB.

2. COop AaHHBIX: O3HAKOMBTECH C TNpPENOCTaBICHHBIM HabopoMm naHHBIX. [IpoBemute
aHaJM3 JaHHBIX, BBIABUTE MPOIYIICHHBIE 3HAUCHUS, BEIOPOCHI U JIPyTHe OCOOEHHOCTH, KOTOPHIE
MOT'YT IOBJIMATH HA MOJCIIb.

3. BbiGop ajropuTMoOB: WHCCICAYWTE pa3IWYHBIC AJITOPUTMbl MAIIMHHOTO OOYy4YeHUS,
NOAXOAIIMe Ul Ballel 3ajaud. HauHuTe ¢ MpOCTBIX MOJENei, 3aTeM MepexoauTe K Oolnee
CJIOXHBIM, €CJIM 3TO HEOOXOAUMO.

4., O0yyeHue ¥ BAJMAAIMUSA: PA3ACIIUTE JaHHBIC HA O0YyYarONIyI0 U TECTOBYIO BBIOOPKH.
Hcnonb3yiiTe Kpocc-BamuAaIMIo IS OIEHKH KauecTBa MOICTU 1 U30eKaHus mepeo0yueHusl.

5. OnTUMH3aIMA THTIEPIAPAMETPOB: DKCIICPUMEHTHPYITE ¢ HACTPOMKAMHU aJITOPUTMOB,
JUISL HAXOXKJICHUS ONITUMAJIbHBIX THIIEPIIapaMeTPOB.

6. JJlokyMeHTAlMsI M NMpe3eHTAlMsI: BEJUTE 3allUCH O CBOMX MOAXOJaX, pe3yJbTaTax W
BbIBOJIaX. [[0ITOTOBBTE SICHYIO U CTPYKTYPHUPOBAHHYIO MTPE3CHTAIUIO I (DHHATIHLHOTO OTUYETA.

7. O0paTHasi CcBfI3b W YJy4llleHMe: TIOCJE IOJIy4€HUS pPEe3yJbTaTOB COPEBHOBAHMUS
MpOoaHATU3UPYHUTE OIMMOKM M HEJOCTaTKW Bamieid wmojenu. Mcmonb3ylTe STOT OMBIT Ui
YIy4YlICHUS CBOUX HABBIKOB B 6y,Z[YHI€M

Camocmosamenvnas paboma — paboTa CTyJAEHTOB, HaIpaBlICHHAas Ha YIIIyOJIEHHOE
U3yYeHHE OTIIEIBHBIX TEM U BOMPOCOB yUeOHOW TUCIIUTIIHHEI (MOIYJIS).

B npornecce caMocTosATENBHON pabOThI CTYA€HTHI B3aUMO/IEHCTBYIOT C PEKOMEHJ0BAaHHBIMU
MaTepuagaMu MpU MUHUMAJIbHOM yYacTHH MpernoaaBaTess. 3ajaun CTy/IeHTa BKIIIOYAIOT paboTy
C KOHCIIEKTaMU JieK1uii (00paboTka TeKCcTa), TOBTOPHOE M3yUeHUE YIeOHBIX MAaTepHaJIOB MJIAHOB
¥ TE3MCOB OTBETOB, U3yUYCHHE JOMOJHUTEIBHBIX TEM, BHIIOJHEHHE y4eOHO-HCCIEeI0BATEIbCKIX
3aJJaHUM U JIpyroe.

Cucrema oneHUBaHMSA Pe3y/IbTATOB 00y4eHHS 110 JMCHMILINHE (MOLYJII0)

Kputepnu nosyvyeHnusi ypoBHsl M OlleHUBAHHUS C()OPMUPOBAHHOCTH KOMIMETEHIUI MO
JUCHUILIIHE (MoayJ/i0) «PekoMeHaaTeIbHbIE CUCTEMbI

OnenuBaHue ypOBHsS Y4€OHBIX JOCTHXKCHH, 00ydYaIOMUXCS MO TUCIUIUTHHE (MOIYIIIO),
OCYILIECTBIISIETCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTeCTAIINH.

IIpomMe:kyTouHasi aTTecTallUsl IO AWCIUIUIMHE (MOJIYJIIO) OCYIIECTBIsSETCS B (opme
3auema ¢ OWeHKOH, TIPU STOM TMPOBOJHUTCS OILEHKA KOMIIETCHIUH, CHOPMHUPOBAHHBIX IO
IHUCIUILINHE.

Jisi oneHuWBaHUS TEKYLIETO KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOW aTTeCTAllMU
WCIIOJB3YETCSl JecATHOAUIbHAS IIIKajda OLEHWBAHUS, KOTOpas COOTHOCUTCS C TPaAMIIMOHHOU
NATHOATUTPHOMN KON CIIeTYIOIIUM 00pa3oM:

Ouenka 3a 3a4er OO0mast xapakrepucTHKA
HecarudamnbHasy IlarubanabHas
pe3yJbTaTta 00y4eHus no

OlleHKA OIleHKA
AUCUMILIUHE (MOIYJIIO)
10 OtnugHO 3aureHo CTymeHT  TOTHOCTBIO  BIAJEET
9 OTiau4HO 3auTeHo 3HAHUSMH, U3JIOKCHHBIMU B paboueit
8 OTJINYHO 3auTeHO mporpaMme, M TIIYOOKO OCMBICTISET

AUCHUIIIINHY. OH caMOCTOSATEIBLHO U

JIOTUYCCKH IIOCJIE10BATCIIBHO
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JlecsaTuéaibHas
OLleHKAa

IIaTnoananHasn
OllEHKA

Onenka 3a 3auert

OO0mast xapakTepucTHKA
pe3yJibTaTa 00y4eHus no
JMCIHUTIUIHHE (MOIYJIIO0)

OTBEYaeT Ha  BCE  BOIPOCHI,
aKLEHTHPYs BHUMaHUE Ha HauOolee
BXHOM. YMEeT aHaJIU3UPOBATH,
CPaBHUBATb, KJIacCU(UIIMPOBATD,
0000maTh, KOHKPETU3UPOBATH |
CHCTEMaTH3UPOBaTh N3Y4EHHBIH
MaTepuan,  BBIOCHSAS — KIIOUEBBIE
MOMEHTBI 17§ yCTaHaBJIHBast
MIPUYNHHO-CJIEICTBEHHBIE CBSI3U.
Yerko (dopmynupyer OTBETHI,
YBEPEHHO MHTEPIPETUPYET
pe3ynpTaThl AHAIW30B H  JPYTHX
HCCIEJOBAaHUM, a TakXe pelaer
cnoxHble 3amaun. CTyIeHT XOpoIlo
3HAKOM C METOJAMH HCCJICIOBAHUS,
HEOOXOAUMBIMH JUISl TIPAKTUYECKOM
JESITEIbHOCTH, M YMEET CBS3bIBATh
TEOpETHUYECKHE ACTICKTBI
JIUCIIUTLINHEI (Momyst) c
MPAaKTHYECKUMH 3aJa4aMH.

Xoporio

3auTeHo

Xopoiio

3adreHo

CryneHT  o0namaer  3HaHUSMH
npeaMeTa MOYTH B MOJHOM 00beMe
paboueit TIPOTpaMMBI u
CaMOCTOSITEIIHO, JIOTUYECKH
MOCJIC/IOBATEIFHO U BCECTOPOHHE
OTBEYaeT HA  BCE  BOIPOCHI,
aKIEHTUPYsl BHUMaHUE Ha Hanbouee
3HaYMMBIX MoOMeHTax. OH yMmeeT

aHaJIM3UPOBaTh, CpaBHHBATb,
KJIacCU(DUIPOBATH, 000011aTh,
KOHKPETU3UPOBATh 5
CUCTEeMaTH3HPOBATh W3YYCHHBIH

MaTepHal, BBIACTAS €ro KIOYeBbIe
ACTICKTBI u yCTaHaBJIMBas
NPUYUHHO-CJIE/ICTBEHHBIE  CBS3H.
dopmynupyer CBOU OTBETHI,
YBEPEHHO HUHTEPIPETHPYET
pe3yabTaThl AHAIN30B M JPYTHX
HCCIEIOBaHUM, a Takke pemaeT
CJIIOXKHBIE CHUTYallMOHHBIE 3aJIauy.
CTygeHT  XOpoIlo  3HakoM ¢
METOJIaMHU WCCIIeIOBAaHNUA,
HEOOXOIUMBIMH ISl TIPAaKTHYECKON
JeSITEIbHOCTA, U YMEET CBA3BIBATH
TEOPETHUYECKHE aCMIEKThl IpeaMeTa C
MPAKTUYECKUMH 33Ja4aMu.

ONEeKTPOHHBIN JOKYMEHT




JlecsaTuéaibHas
OLleHKAa

IIaTnoananHasn
OllEHKA

Onenka 3a 3auert

O01as xapakTepucTHKAa
pe3yJibTaTa 00y4eHus no
JMCIHUTIUIHHE (MOIYJIIO0)

5

Y 10BJIETBOPUTEIBHO

3auTeHo

y,[[OBHCTBOpI/ITeHLHO

3auTeHo

oOnagaer  0a30BLIMH

oo

CryneHt
3HAaHUSIMU
(Momymo0),
TPYIHOCTH HPH CaMOCTOSTEIBHBIX

JIMCTIATUTHHE
HO HUCIIBITBIBACT
OTB€TaX U MCIOJb3YCT HCTOUYHBLIC
¢dopmynHpoBKH. B xo1e oTBeTOB OH
JOMyCKaeT OMMOKH, Kacaroluecs
cyTH BompocoB. CTyJIEHT croco0eH
pelaTh TOJNBKO CaMble MPOCTHIC
3agadu u BJIaACCT JINIIb
MHHUMaJIbHBIM HAa0OpOM METOJIOB

HCCIICOJOBaHUA.

He cnan

He 3auteno

He cnan

He 3aureno

He cnan

He 3aureno

CTyneHT He OBajien 00s3aTelIbHBIM
MHUHHAMYMOM 3HaHHH 10 IPEAMETY U
HE MOXET OTBETHTh Ha BOIPOCHI,

OaXXe €CJIM IperoaaBareyib 3aaacT
JOITIOJTHUTCIIbHBIC HaBOJAIIIHNEC

BOTIPOCHI.

Juctuminaa (MoayIib) «PeKOMEHIaTeIbHBIC CHCTEMBI» OLIEHUBACTCS CJIE Ty FOIIHM
oOpa3zom:

AKTHBHOCTb | Bec ‘ KonuyectBo Onucanue
Haxonumenvnas oyenka

Jomamnue 3aganus | 60% 3 Habop 3amau mo remam Heenu

Tectsl 2 [Mucemennast paboTa ¢ HAOOPOM 3a7a4, KOTOPBIE HYKHO
PCHIUTH 3@ OTPAHUYCHHOC BPECMA

CopeBHOBaHHE 1 Kaggle-style copeBHoBaHue ¢ 3aaueii Ha RecSys

Ilpomescymounan ammecmayus

3ader ¢ OIeHKOoM 40% 1 MOoK-MHTEPBBIO — HMHUTAKS B (hopMare peasbHOTo
cobecenoBanus mo ML System Design pekoMeHIaTeTbHBIX
cucTeM

®opmyJia pacyéTa HTOrOBOM OLIEHKHU 1O JMCHUIIMHE (MOAY.110) «PexoMeHaaTe/IbHbIE
cuctemb»: «0,6 X HakonuTenbHas onieHka (0,5 X cpeaHee 3a fomanrHue 3aaanus + 0,2 X cpeaHee
3a Tecthl + 0,3 X copeBHOBaHme) + 0,4 X 3a4eT C OIEHKOW.

Texymuii KOHTPOJIb yCIIeBaeMOCTH 00Y4YAIOIIUXCS MO AMCHUILIMHE (MOLYJII0)
IIpuMepHbIe 1oMalIHKUe 3aaHUSA

Jlomamnee 3axanue 1.

3ananue 1.

PaspaboTaiiTe KOHIIENIHIO OU3HEC-TIPUIIOKEHUS, KOTOPOE pelIaeT KOHKPETHYIO MpodiemMy B
Ballel IeneBol oOTpaciu (HampuMmep, 3ApaBOOXpaHEHHE, oOpa3oBaHHE WM 3JIEKTPOHHAs
kommeprus). OnummTte Kio4eBble (YHKIMM TMPUIOXKEHHS, LEJIEeBYI0 ayAuTOpHIO U
npearnoiaaraeMple MeTpuky ycrnexa. Co3aaiite npototun nHTEpdeiica moib30BaTess ¢ IOMOLIBIO
J1000T0 UHCTPYMEHTA ISl IPOeKTUpoBaHus (Hanmpumep, Figma ninu Adobe XD).
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3ananue 2.

Breibepute Tpu pasTUYHBIX METOAAa OILIEHKHM KauyecTBa MPOTrPaMMHOTO 0OecredeHwHs
(HampuMep, TECTUPOBAHME, PEBBIO KOJA W ABTOMATU3MPOBAHHBIE TECThI) U IPOBEAUTE
CpPaBHUTEJbHBIM aHAIW3 UX NPEUMYIIECTB W HEJOCTAaTKOB. Hamummre oT4er, B KOTOpPOM
OOBSICHUTE, KaK KaXKIbli U3 METOJ0B MOXET ObITh MPUMEHEH B MpoIecce pa3padOTKH, U
NPpEAJIOKKUTE PCKOMCHIAINH 10 UX KOMGI/IHI/IPOBaHI/IIO I JOCTHXK CHUS HAWITYUYIINX PE3YJILbTATOB.

3ananue 3.

Uccnenyiite nBa moaxona Ha 6aze momobus (Hampumep, kojutabopaTuBHas (GUIBTpALUS U
KOHTEHTHas PUIBTpAIs) U CO3JaiiTe MOJIeNIb PEKOMEHIATEIbHON CUCTEMBI, UCIIONB3YsI OJIMH U3
ATHX TOJXOJIOB. 3aTeM TOCTPOTEe TpadoBYI0 MOAECINb, MPEICTABISIIONIYIO IMOJIB30BaTeICH M
TOBAphbI, ¥ MPOaHAIM3UPYHTE, Kak TpadoBbie anropuT™bl (Hampumep, PageRank unu anroputmsl
MoWCcKa 1o rpadam) MOTYT yIydlIUTh Ka4eCTBO pekoMeHmauii. [loAroToBsTe Mpe3eHTamnuo, B
KOTOPOM MpeCTaBUTE Pe3yIbTaThl BAaIllIETO aHAIN3a U MOJIEIH.

Jlomamnee 3aganmue 2.

3ananmuel.

N3yunTe OCHOBBI MAaTPUIHOM (PaKTOPU3ALMH M PEATU3YUTE aJTOPUTM, KOTOPBIA UCTIONB3YEeT
9TOT METOJ JUIsl PeUIeHHUs 3a/1a4ll PEKOMEHIaTeNIbHON cucTeMsbl. Mcmonp3yiite Habop TaHHBIX O
IpEeANoYTEeHUsAX Mojb3oBarenel (Hanpumep, MovieLens). B Bamem npoekre:

o Peamusyiite MaTpuuHyto (aKTOPHU3AIUIO C UCTIOIH30BAHUEM IPAJEHTHOTO CITyCKa.

e OneHHTE KaueCTBO PEKOMEHIALIUM C IOMOILIBIO0 METPUK, TakuX kak RMSE min MAE.

e IloaroroBrTe OTYET, B KOTOPOM OIMIIUTE IPOLIECC, PE3YJIbTaThl M BO3MOXKHBIE
YIIy4YLICHUS.

3ananmue 2.

Hccnemyiite MeTOBI MPOABUHYTON (PaKTOPU3AIIHMH, TAKHE KaK (PaKTOPU3AIUs YepPe3 CKPHITHIE
dakTopsl U peryngpuzanus. Peanusyiite oAUH U3 3TUX METOOB Ha TOM e HabOpe JaHHBIX, YTO
U B [IEPBOM 3a/1aHUH, T0OABUB:

e Perynspusauuro i npeaoTBpalieHUs IEPEe0OydeHNUS.

e (CpaBHeHHE TPOU3BOIUTEILHOCTH C OOBIYHOW MAaTPUIHOM (paKTOpHU3aIUCH.

o [IloarotoBpTe mpe3eHTAIMIO, B KOTOPOH IpPEACTaBUTE pE3yJbTaTbl U OOCYyAMTE, Kak

npoABHUHYTas (PaKTOPU3AIMS BIUSET HA KAUE€CTBO PEKOMEHIAIHH.

3ananue 3.

Cozpnaiite HEMpOCETEBYIO MOZENb A 3aJa4d PAH)KUPOBAaHMS, HCIOJB3YSl apXUTEKTYpY,
takyro kak RankNet nnn LambdaRank. B Bamewm mpoekTe:

e BriGepure HaOOp [aHHBIX, CcOAEpPXKaIMl WHPOPMAIMIO O TOJIB30BATENAX U HX

IpeanoYTeHusX (Hanpumep, Habop JaHHBIX O MOUCKOBBIX 3aMIPOCaX).

e OOyunTe MOJIENb U OLIEHUTE KA4eCTBO PAHKUPOBAHHS C UCTIOIH30BAHUEM METPUK, TAKUX

kak NDCG nnu MAP.

o IloaroroBpTe OTYET, B KOTOPOM OINMILUTE APXUTEKTYPY MOJEIH, PE3YJIbTaThl U

IPETI0KUTE BOSMOXKHBIE YIIyUIIEHUS /7S IOBBIILIEHUSI KAUeCTBA PaHKUPOBAHUS.

JlomaiHee 3aganue 3.
3ananme 1.
N3yunte MeToabl OOBICHUMOCTH M MHTEPIPETUPYEMOCTH MOJIEJICH MAIIMHHOTO O0y4YeHUs,
takue kak LIME u SHAP. Peamusylite oauH W3 3TUX METOJOB Ha yXe€ OOYUYEHHOW MOJICIH
(Hanmpumep, Ha MojieTH Kiiaccudukanun). B Barem mpoekTe:
e Bribepure HaOOp MaHHBIX (HampUMep, O KPETUTHBIX 3asBKAaX WJIA METUITUHCKHX
JIUArHO3ax ).

e OObsiCHUTE MpeCcCKa3aHUs MOJEIH sl HECKOJIBKUX MPUMEPOB, HCIIONb3Ysl BHIOPAHHBIH
METOI,.

e [loaroroBbTe OTYET, B KOTOPOM OIMIINTE, KAK HHTEPIPETHPYEMOCTD BIHMSET HA JIOBEpHE
MOJIb30BAaTENICH K MOJICNIN U KaKKe BBIBOJIbI MOKHO CI€TIaTh U3 MOTYYCHHBIX OObICHEHHIA.

3apanue 2.
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Uccnenyiite pasnuunple TUTBI cMemieHud (bias) B JaHHBIX W HMX BIMSHUE HA MOJEIH
MalmmHHOTO oOydeHus. BpiOepute oauH W3 HAOOPOB JAaHHBIX, B KOTOPOM MPHUCYTCTBYIOT
CMCIICHNS, X BBIIIOJIHUTC CIICAYIOIINC aru:

[Tpoananu3upyiiTe JaHHBIC HA HAJUYUE CMEIICHUN (HAapUMep, CMEIIEHUE BHIOOPKU UITU
CMEILEHUE MOATBEPKICHHUS ).

OOyunTe MOJIeTTh Ha HCXO/IHBIX JAHHBIX M OI[CHUTE €€ TPOU3BOAUTEIHLHOCTS.
[TonpoOyiiTe yCTpaHUTh UM YMEHBIIUTh CMELICHUS (HampuMmep, ¢ MOMOIIbI0 METOJI0B
NepenoJ0OPKH WM B3BEIIMBAHMS) W CpPaBHUTE pe3ynbTarhl. [loAroTroBbTe OTYET C
AHaJIM30M U BBIBOJIAMH.

3anannue 3.
Hccnenyiite meToapl o0y4yeHHUs C MOJAKPEIJICHMEM U BBIOEPUTE KOHKPETHYIO JOMEHHYIO
cnenuduky (Hampumep, Urpsl, poOOTOTEXHHUKA WM yTIpaBIEHHE pecypcaMu). B BameM npoekre:

Peanmusyiite mpocTyro Mozenb 00ydeHus ¢ moakperuieHreM (Hampumep, Q-learning wmu
DQN) st perieHus 3a1a4u B BHIOpaHHOM TOMEHHOM crieruuKe.

Onenute 3PHEeKTHBHOCTH MOJIETH, UCTIONB3YsI COOTBETCTBYIONIHE METPUKH (HAIPUMED,
cpe/Hee BpeMsl TOCTHKEHUS 1eJM WM KOJMYECTBO MOIYYSHHBIX HArpan).

[TonroroBbTE MpE3eHTAIMIO, B KOTOPOU 00CyAnTe, KaK JOMEHHBIE CICIIU(DUKY BIUSIOT HA
BBIOOp aITOPUTMOB U CTPATETHil O0YUYSHUS, a TAKIKE HA Pe3yJIbTAThI.

IIpumepHoe onucaHue K COPEBHOBAHMUIO

B copeBHOBaHMM HEOOXOAMMO PEIIUTH 3a/a4y PAaH)XHPOBAHUS 1O IIAHCY HAJIWYHS SIBHOTO
bundbexka (maWk/au3maiik). Jlns pemeHMss MOXXHO HCIOJB30BaTh JIFOObIE Moaenu (Kak
3aTparuBaeMble B Kypce, TaK U He BCTPEUaBIINECS).

B kauecTBe METPHKH MCTIOIB3YETCS CPETHUI 110 BCEM TECTOBBIM Tojb30BaTesisiMm ROC AUC.

banmei 3a copeBHOBaHUe (MIPUBATHBIN JUAEPOOPT):

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 3aJaHNS 110 TECTAM
Tecr 1.
Bomnpoc 1.

I'e HanOonpIIMil MPOLIEHT pEKOMEHIATEIbHOTO Tpaduka?
a) Google Play
b) Amazon
c) Netflix
d) Pinterest
Ortger: C.
Bomnpoc 2.
B 1994 r. GroupLens npeanoxunu cuctemy Ha 0ase:
a) Kontenrtnoro i2i
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b) KomnabopartusHoro i2i
¢) KoutentHoro u2u
d) KommabopatusHoro u2u
Otser: d.
Bompoc 3.
[Mowyemy pemtenue yuactaukoB The Netflix Prize ve Bueapumu?
a) bosbmme ancamOu Moeei
b) Cwmena napamurmsl moTpeOieHus
c) CwmeHa ynpaBieHHS] KOMIIAHUN
d) Mogenu ycnenan ycTapeTh
Ortger: @, b.
Bomnpoc 4.
PexoMeHIaTeTbHbIE aJITOPUTMBI OIICHUBAIOT Yepes:
a) Ilomb3oBaTesbCKUE OMPOCHI
b) Ownnaiin 3KCrIEpUMEHTBI
c) Oddnaiin MogearupoBaHUE
d) Tennmepst
Ortser: a,b,C.
Bomnpoc 5.
Retention monp30BaTeseii npoie BCEro 3aMEepHTh B:
a) JITMHHOM OHJIAHH SKCHIEPHUMEHTE
b) KopoTkoM oHIaiiH SKCIIEPUMEHTE
¢) Koporkom ot dnaitn MmogeanpoBanun
d) JdmuaHoM odduiaiin MOIETUPOBAHUT
Ortser: a.

Tect 2.

Bomnpoc 1.
K monensm Ha rpadax oTHOCSTCS:
a) PinSage
b) SASRec
c) LightGCN
d) TwHIN
Orser: g, C, d.
Bomnpoc 2.
Implicit ALS otimuaercs ot Explicit:
a) HesBHBIM BBIBOJIOM pEIICHUS
b) «Perymspusanueii» Ha OTCYTCTBHE B3aMOICHCTBHUS
¢) Hammumewm naiikoB B Taprete
d) Hamuumem KIMKOB B TapreTe
Ortser: b.
Bompoc 3.
SASRec otimnuaercs or BERT4Rec:
a) OrcyrctBueM 3agaun MLM
b) CnocoOGHOCTBIO paboOTaTh € TOCIIEIOBATEIBHOCTIMA
¢) Kay3zanabpHO# MaTpuiieli BHUMAaHHUS
d) CaBurom TapreTHO#H MOCIEAOBATEIILHOCTH Ha | MO3MIIUIO
OrtBer: 4, C, d.
Bonpoc 4.
Ha sTame pamxupoBaHUs JTydllie BCEro paboTaroT:
a) Explicit monenu
b) Implicit mogenu
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C) DBpHUCTHKH (CBeXee, MOIIMHCKH)

d) SLIM
Ortger: a.
Bomnpoc 5.
K Monensm HeilpoceTeBOro paHXupoBaHHUsI OTHOCSTCS:

a) SA-TF

b) HiFormer

c) DCN-V2

d) Wide&Deep
Ortser: b, c, d.

IIpumepHoe onMcanne U KPUTEPUH OLIEHMBAHUS K 3a4eTy ¢ OLIEHKOI
Onucanme: 3aderT C OIEHKOW NPOBOAUTCS B (hOopMaTre MOK-UHTEPBbIO — HUMHUTALMH

peanpHOTO TeXHHWYeckoro cobecegoBanuss mo ML System Design ¢ ¢okycom Ha
peKOMeHJaTeIbHble CHCTeMBbl. llenb 3adeT C OLIEHKOM — TNpOBEpUTh YMEHHE CTyACHTa

IMPOCKTUPOBATL, aAHAJIU3UPOBATL U 00OCHOBBIBATH APXUTCKTYPHBIC PCHICHUSA B obactu
PEKOMCHIAATCIIBHBIX CHCTEM, a TaKXE IEMOHCTPUPOBATH FJ'IY6OKOC IIOHHUMAaHHE KIIIOYCBBIX
KOHIIETILHI MallIMHHOTO O6yquI/I$I 1 MHKCHCPHBIX aCIICKTOB.

B xome 3ader ¢ OIEHKOH CTyAeHTY OyIeT MPEeaokKEHO CIPOCKTUPOBATH
PEKOMEHAATENFHYIO CHCTEMY Ui 3aJJaHHOTO CILIEHAapHs, OTBETUTh Ha BOIPOCHI MHTEPBBIOEPA,
CBS3aHHBIE C BBIOOPOM  QJITOPUTMOB, OOpaOOTKOW  NAHHBIX, MAacCIITaOHPyEMOCTHIO,
00BSICHUMOCTBI0, OOPHOOIT ¢ CMEIIEHUSIMHU M MTPAKTUICCKUMH OTPAHUICHUSMH.

Kpurtepuu oueHnBanus:

Kpurepuii Onucanue MaxkcumanbHbIi
0aJ
[Honnmanue 3anaun u CriocoOHOCTD MPaBUIBHO HHTEPIPETHPOBATH 2.0
TpeOoBaHMIA Ou3Hec-11eNu U TpeOOBaHUS CUCTEMBL
ApPXUTEKTYpa CUCTEMBI JIOrM4HOCTB M MOMHOTA NPEIIOKEHHON 2.0
APXUTEKTYPBI, YIET MaCIITAOUPYEMOCTH H
0TKa30yCTOMYHUBOCTH.
Bri6op u ob6ocHOBaHnE ObocHoBaHKE BBIOOPa METO/IOB 2.0
aITOPUTMOB PEKOMEHIATENILHBIX CUCTEM (MaTpHyYHAas

(daxTopu3anus, HeHPoCeTH U T.1.)

O06paboTKa NaHHBIX U PaccMmoTpeHne acieKTOB MOATOTOBKH JaHHBIX, 1.5
Ka4eCcTBO OOpBLOBI ¢ MPOIYCKAMH M CMETIICHUSIMH.
OOBACHUMOCTD U YMeHne HHTerprupoBaTh METO/IBI OOBICHUMOCTH B 1.0
HHTEPIPETUPYEMOCTh CHCTEMY 15l TIOBBILICHUS IOBEPHS

M0JIb30BaTEIEH.
IIpakTHueckue BOIPOCBI U | YUET OrpaHUYEHUI BBIYUCIUTEIBHBIX PECYPCOB, 1.0
OTpaHUYCHUS BpPEMEHH OTKJIMKa, 0€30IaCHOCTH W MPUBATHOCTH

JAHHBIX.
KommyHukanus u YeTKOCTb U3JI0KEHHS], CTPYKTYPUPOBAHHOCTh 0.5
apryMeHTanus OTBETOB U YMEHHE BECTH JUAJIOT.
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3aganus 1J1s1 IPOMEKYTOYHOM aTTECTAIUU MO AMCIHUILUIAHE (MOTYJII0)

3ananue

O1BeT

Komnerennusa

Kakoii u3 crneyronmx METO0B UCIOJIb3YETCA NSt
OILICHKH Ka4ecTBa PEKOMEHIATCIIbHBIX CUCTEM?

a) Merton A/B TecrupoBaHus

0) MeTo IrIaBHBIX KOMITOHEHT

B) MeToa rpaJueHTHOTO CITyCKa

r) Meton ciryyaifHbIX JecoB

OIIK-1

Kakoii u3 cneaytomux nojixo10B UCIOJIb3yETCs I
MaTpUYHON (PaKTOpHU3AIMH B pEKOMEHIATEITHHBIX
cucremax?

a) K-cpenname

6) SVD (CuHrynspHoe pasioxXeHHe MaTpHILIbI)

B) Jluneiinas perpeccust

r) MeTo 1 MaKCMMaJIbHOTO MTPABIONOA00HSI

OIIK-4

Kakoit meTo ucnonb3yeTcs JUisl HEHPOCETEBOTO
PaHXHUPOBAHUS B PEKOMEH/IAaTEIFHBIX CHCTEMaX?
a) Merton OmmKkalmmmx cocenen

0) I'myOokue HelpOHHBIE CETH

B) Jloructuyeckas perpeccus

r) MeTo ONIOpHBIX BEKTOPOB

OIIK-6

Kak HazpBaercs MeTpHKa, WCIONb3yeMas IS
W3MEPEHHUS] TOYHOCTH PEKOMEHIATEIBHBIX CHCTEM,
OCHOBaHHas Ha JI0JI€ MPABHJILHO TIpeIcKa3aHHBIX
3JIEMEHTOB?

Precision

OIlK-1

Kak Ha3bIBaCTCS npoOiema, Koraa
peKOMeHaTeNbHAsT CHCTEMa IIpeIaraeT TOJBKO
MOMYJISPHBIE DJIEMEHTHl W WTHOPHpPYeT MeHee
HU3BECTHBIE?

[IpobGnema ¢ubTparu

OIIK-4

Kak Ha3biBaeTCcsi alropuTM, KOTOPBIA HCIOIB3YET
rpadsl I MOICTUPOBAHUS PEKOMEH TATTHI ?

Anroputm PageRank

OIIK-6

Kax Ha3bIBACTCS TIporiecc aHajmsa "
WHTEpIpeTalMy JaHHBIX JJIS YIY4IIeHUs KadecTBa
pekoMmeHaanuii?

AHann3 JaHHBIX

OIIK-1

Kak Ha3biBaeTcs METOJ, KOTOPBIM MOMOTraer
OOBSICHATP TIPEJICKa3aHUs MOJIENH, Jelas ux Ooyee
HHTEPIPETUPYEMBIMU ?

LIME (Local
Interpretable Model-
agnostic Explanations)

Kak Ha3plBaeTCS METOJ, WCIIOJIB3YEMBIA IS
00y4YeHUs C MOJKPEIUICHUEM B PEKOMEHIATEIIbHBIX
cucreMmax?

Q-o0yueHue

IK-3

10.

Kak mHaspBaercs chnemuduyeckas o00JacTb, B
KOTOPO# peKOMEHaTeNbHbIE CHCTEMBI MOTYT OBIThH
MPUMEHEHBI IS YIYYIICHHUS I0JIE30BaTEIbCKOTO
onbiTa?

DJIeKTpOHHAs
KOMMEpITHUs

I1K-3

11.

Kakoli anropuTM HCHONB3YETCS A HOCTPOCHUSA
Mozeneii Ha Tpadax B PEKOMEHIATENbHBIX
cucremax?

AJroput™m
KOJUTa0OpaTHBHON
¢dbunpTpanuu

I1K-3

12.

Kak Ha3piBaeTCs METOA, KOTOPBIA HCIIOJIB3YET
IIOCJIEA0BATEILHOCTH JEHCTBUM MTOJIB30BATEIICH JIs
MIPOTHO3UPOBAHMS UX OYIyIIMX MPEAIOYTEeHHN?

Moaenu Ha
IOCJIEAOBATEILHOCTIX
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