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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuunianHel (Moayss) «PekoMeHaaTebHble CUCTEMBD) COCTaBIICHA B
COOTBETCTBUH C (hefiepalbHBIM TOCYJapCTBEHHBIM OOpPA30BATEIBHBIM CTAHAAPTOM BBICILIETO
oOpa3oBanus — 6akanaBpuar o creruaabHocTn 02.03.01 MaremaTrka 1 KOMIIBIOTEPHBIE HAYKH,
npodunp VCKycCTBEHHBIH HWHTEIUIEKT, YTBEPXKICHHBIM IMPHUKa3oM MUHHCTEpCTBa HAyKH |
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 807 ot 23.08.2017 roxa.

N3ydyenune mucuniuimabl (Moxyist) «PekoMeHaaTebHble CUCTEMBD» BaKHO ISl HOHUMAHHS
MCTOJOB IICPCOHATIMU3AIMA KOHTCHTA W YIIYUHICHUSA ITOJIB30BATCIILCKOI'0 OIIbITA B PAa3JIMYHBIX
(POBBIX CepBUCaX. DTHU 3HAHUS IO3BOJIIOT CO37aBaTh APPEKTUBHBIC AITOPUTMBI, KOTOPHIE
IIOMOTAIOT OM3HECaM YBCIMYHUBATG BOBJICYHCHHOCTHb KJIIMCHTOB W OITHUMHU3UPOBATHL HNPOLCCCHL
NPUHSTHUS PEIICHUH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosiias nucuumnianHa (Mo1yJib) BKIOYEHA B Y4EOHBIH I1J1aH 110 POrpaMMe MOArOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKH, MPOQPHIIH
HckyccTBEHHBIN MHTEIJIEKT U BXOAUT B 00s13aTeNIbHYIO YacTh bioka 1.

Jucnummna (Moxynb) u3ydaercs Ha 3 wi 4 xypce B 5, 6, 7 mim 8 cemectpe Ha BBIOOD,
JOCTYIHA JUIS TPOXOKIACHHUSA TPU YCIOBHHM YCIEIIHOTO 3aBEPIICHUS TUCIHMIUIMHBI (MOIYJIS)
«Machine Learning (MammHHOE 00y4eHHUE)».

Heap u3yyeHuss JIMCHUIIMHBI (MOAYJISA). OCBOGHHUE METOJOB U aJITOPUTMOB, KOTOPbHIE
HO3BOJISIIOT CO3/1aBaTh EPCOHAIM3UPOBAHHbBIE PEKOMEHIAIMM /IS [IOJIb30BaTENeH, yiydlias ux
OIIBIT B3aUMOJIEUCTBHUSA C IPOAYKTAMHU U YCIYTaMH.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— (opMupoBaHue 3HaHUN M pa3BUTHE MOHMMAHUS M0 TeMaM: MOJb3a M (PUHAHCOBBIM
3pPeKT peKOMEHIATeNbHbIX IUIaT(OpPM, YCTPOWCTBO COBPEMEHHBIX HHIYCTPHUAIbHBIX
PEKOMEHIATENbHBIX CHCTEM, CIIOCOOBI MOBBIIIEHUSI OOBSICHUMOCTH M YMEHBIIEHHS] CMELICHUM
PEKOMEHIaTENbHBIX AJITOPUTMOB,;

— OCBOEHME YMEHUH IPOBOAUTH Ppa3BEIbIBATCIIBHBIN aHAINU3 PEKOMEHIATEIbHBIX
JNaHHBIX, pEaJM30BBIBATH  KJIACCUYECKHE PpEKOMEHJATEJIbHbIE  aNrOPUTMbI, CcOOUpaTh
peKOMeH1aTeNIbHbIe MaimIaiiHbl U3 0a30BBIX AITOPUTMOB;

— (opMupoBaHre HaBbIKA BJaJIEHUs] COBPEMEHHBIMU OMOIMOTEKaMH JIsi MOCTPOSHHUS
PEKOMEHAATEIbHBIX CHCTEM, METOJaMH OLEHKM KauecTBa PEKOMEHJATENIbHBIX aJIrOpUTMOB,
METOaMH pabOThl C MATPUYHBIMH, TEH30PHBIMH, IOCIEI0BATEIbHBIMU U IPa()OBBIMU TaHHBIMHU.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIN U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

OIIK-1.

CnocoOeH HaXOIHTh,
(hopMyTUpPOBaTh U pemIaTh
aKTyaJlbHbIC Y 3HAYNMBIC
poOJIeMbI TPUKIIATHON U
KOMITBIOTEPHOW MaTeMaTuKN

OIIK-1.1.

3HAEeT OCHOBHBIE METOBI U
MOIXOJBI K PEIICHHIO 3a/1a9
MPUKJIATHON U KOMIIBIOTEPHOM
MaTeMaTUKH, BKIIOYast
aITOPUTMBI, MATEMAaTHIECKOE
MOJICTTUPOBAHIE U TEOPHIO
OIITUMU3AlIHUH, a TAKKEC
COBpPECMCHHBIC MHCTPYMCHTBI U
TEXHOJIOTHH, UCTIOTh3yEeMbIE B
3TOM 00JIaCTH

OIIK-1.2.

YMeeTr aHanu3upoBaTh U
(bopMyIHpOBaTH MATEMATHIECKHE
3a/1a4d, IPUMEHSTh
COOTBETCTBYIOIIUE METO/IbI 1
QJITOPUTMBI JIJISl UX PEIICHUS, a
TaK)Ke MHTEPIPETHPOBATH U
HPE/ICTABIIATh PE3YJIbTATHI B
MOHATHOM U AOCTYIHOM hopMme

OIIK-1.3.

Nwmeet mpakTryecKuid OnbIT
paboThI HAJT TPOEKTAMH HJIIH
HCCIIEIOBAHUSIMHU B 00IaCTH
MPUKIAAHON U KOMIIBIOTEPHOU
MaTeMAaTHKH, BKIFOYas y4acTHE B
KOHKYpCax, OJIMMITHAIaX WA
HAy4YHBIX MyOJUKAIUIX, T ObLIN
pEIIeHBI aKTyalIbHbIE U 3HAYNMBIE
3aa41

OIIK-4.

CrocobeH HaXOIHTh,
aHAJTN3UPOBATh, PEATU30BHIBATH
POrpaMMHO M HUCITOJIb30BaTh Ha
MPaKTHKE MaTEMAaTHUECKUE
AJITOPUTMBI, B TOM YHUCJIE C
MPUMEHEHHUEM COBPEMEHHBIX
BBIYHC/IMTEIbHBIX CUCTEM

OIIK-4.1.

3naeTr 60a30BLIE OCHOBEI
COBPEMEHHOT0 MaTeMaTHIeCKOTO
anmapara, CBI3aHHOTO C
MPOEKTHPOBAHUEM, Pa3paboOTKOH,
peayinzanyei 1 OIEHKOW KayecTBa
MPOTPAMMHBIX MTPOJAYKTOB H
MPOTPAMMHBIX KOMIIJICKCOB B
Pa3IMUYHBIX 00JIACTSX
YEJIOBEUECCKOM JIESITEITLHOCTH.

OIIK-4.2.

YMeeT uCroab30BaTh STOT
MaTeMaTHUYECKHA ammapar B
poheCcCHOHATBHOMN
JISSITETIbHOCTH.

OIIK-4.3.

Nwmeet mpakTUyecKuid ONbIT
MIPUMEHEHHUST COBPEMEHHOTO
MaTeMaTHIECKOTO anmapara,
CBSI3aHHOTO C MPOEKTUPOBAHUEM,
pa3paboTKOH, peanu3anneii u
OIICHKOH KadecTBa IMPOTPaAMMHBIX
MPOIYKTOB U MPOTPAMMHBIX
KOMILJIEKCOB B Pa3JIUYHBIX
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00JIaCTAX YEIIOBEUECKOI
JACATCIIBHOCTH.

OIIK-6.

CrnocobeH pa3padbaTriBaTh
AJTOPUTMBI U KOMITBIOTEPHBIC
MPOTPAMMBI, IIPUTOTHBIE JUIS
MPaKTUIECKOTO IPUMCHEHHUS

OIIK-6.1.

3HaeT aNropUTMBI pa3padoTKH,
KOMITBIOTEPHBIE TPOTPAMMBI, a
TaKXKe ANTOPUTMBI
BBIYUCITUTEIHHON MAaTEMaTHKH B
00J1aCTH UCKYCCTBEHHOTO
MHTEIUICKTA

OIIK-6.2.

Ymeer pazpabaTriBaTh
MaTeMaTH4eCcKHe MPOrpaMMHEIC
MPOJYKTHI B KOMIUICKCHI C
WCTIOJIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTHIA IPOTrPaMMHUPOBaAHHUSI
B 00J1aCTH UCKYCCTBEHHOTO
HWHTCJIJICKTa

OIIK-6.3.

Nwmeet mpakTUyecKuid ONbIT
Pa3pabOTKH UHTEIUIEKTYaIbHBIX
WHPOPMALTUOHHBIX CUCTEM IS
BH3yaJIM3allU Pe3yIbTaToOB
WCCIIEIOBAaHNN B 00JIaCTH
HCKYCCTBEHHOT'O MHTEIJIEKTa

[K-3.

CriocobeH MpUMEHSITh METO/IbI
MaTeMaTHYeCKOro U
AIITOPUTMHUYECKOTO
MOJICIIMPOBAHUS ISl PELICHHS
KaK TEOPETUYECKUX, TaK
HPAKTHYECKUX 33/1a4 B PaMKax
poheCCUOHATBHOMN
JIeSITeIbHOCTH

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeEMaTHYECKOTO 1
aNTOPUTMUYECKOTO
MOJICTTMPOBAHMSI, @ TAKKE UX
HpI/IMeHCHI/IC JJIA peHICHI/ISI
TEOPETUICCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

YMeeT IPpUMEHSATh METO/IbI
MaTeMaTUYECKOTO U
aJIrOPUTMHUYECKOTO
MOJEIMPOBAHN U aHAIIN3a U
peuIeHus pa3IMuHbIX 33]1a4 B
001acTH MaTEMaTHKH U
KOMIIBIOTEPHBIX HAYK

IK-3.3.

NmeeT onbIT NCTIONB30BAHUS
METOA0B MaTeMaTH4YECKOTO U
AITOPUTMUYECKOTO
MOJIETTMPOBAHMS MIPH PEILICHUH
TEOPETHUECKUX U MPUKIIATHBIX
3a7a4 B Mpo(eCCHOHATBHOM
JIeSITEIIbHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonrakTHas padoTa TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
(Monys) Jletcunn |- Cemunaprr CamocrosiTes b KOHTPOJIb
(mpaktnyec | KonTpoan Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
1 [punoxeHus 1 OleHKa 6 6 24 Jomarmaue
PEKOMEHIATEIIbHBIX 3aJlaHus
CUCTEM
2 Kiaccnueckue 6 6 24 Jomariame
QJITOPUTMBI 3aJlaHus,
Tect
3 MHorocTaguiiHbIe 6 6 26 JloMarrHaue
CHUCTEMBbI 3aaHuA
4 [IpoGiems! u 6 6 26 Jomamrane
CMEIIeHUS 3a/IaHus,
Tect
5 WNunycrpuaabHbie 6 6 24 Jomarane
TEXHOJIOTHA 3a/laHus,
CopeBHOBaHUE
3auem c ouenxoii 6
Hmozo: 30 30 6 124
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. ed.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUIIMHBI (MOYJIs1)
1 [TpunosxeHus u orieHKa buznec-npuioxenus. OneHKa KayecTsa.
PEKOMCHAATCIIbHBIX CUCTEM
2 Knaccuueckue anroputMel IMonxonet Ha 0aze momobus. Monenn Ha rpadax. MarpuuHas
¢dakropuzanus.  [Ipogsunyras  daxrtopusarnus. Mojgenn — Ha
MOCIIEA0BATEIBHOCTSIX.
3 MHorocraguiHbple CHCTEMBbI HelipoceTeBoe paHKMpOBaHUE.
4 IIpo6eMb! 1 cMeTeHus OOBSICHUMOCTP W HWHTEPIPETUPYEMOCTh. [IpoOieMBI M CMEIIEHUS.
OOyueHue ¢ MOJKPENIICHUEM.
5 WHaycTpuaabHble TEXHOJIOTHH Jomennsie cnerudurku. OOCykIeHNE MPAKTUIECKUX BOIIPOCOB.
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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.

OcHosnas numepamypa:

1. KoncrantunoBa, E. B. Teopus rpados: anreOpandeckas Teopus : y4eOHUK AJisi BY30B /
E. B. KoncrantunoBa. — MockBa : UznarensctBo FOpaiit, 2025. — 123 c¢. — (Bsicuee
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 : U3aarensctBo FOpaiir, 2025. — 211 c.
— (Beicmiee oOpazoBanme). — ISBN 978-5-534-01114-2. — Tekct : SIEKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561076.

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroeil MpoBeieHHe BCexX
BUJIOB JIUCHUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEHHUs U MPO(UIAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu 60JIbIION ayIUTOPUH.

N3yuenne qUCUUIUIMHBI (MOAYI) oOecTieunBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMHU U CTYJIBSIMHU;

— KOMIIBIOTEPHOW TEXHUKOM;

—  CHENHMaIU3UPOBaHHBIM 000pyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIHOHHOE 000pYI0BaHHE.

[TomereHust 151 CAaMOCTOSITEIBHON pabOThI 00YUAIOIINXCSl, B TOM YHCIIE TPUCITOCOOTIEHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaroMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YUCJI€ ANEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JTaHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM):
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Ne HaumenoBanmne mopraia Ccebulika
(u3naHus, Kypca, 10KyMEHTAa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuoIIMoTEKA

2. Baza manaeix md 1 T-cnenuanuctos https://habr.com

3. | ba3a mannwix ScienceDirect https://www.sciencedirect.com

4, OdunmanbHeli caiT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas KoiuieKkuus udpOoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa3oBaTeIbHOTO Mpoliecca 10 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
OPOTPAMMHOTO  OOECTIEYeHHs, COBPEMEHHBIE TNpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe
bpaysepsbl:
Sunexc.Bpaysep OTEUECTBEHHOE CBO0OOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneveHne Uisi IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxuoe | nuuensnonHOe
Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nnnensuonHOE
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE JMLEH3UOHHOE
cucTeMa
CpencTBa AaHTHBMPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMIIEH3HOHHOE

Cranpmapraeiii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PAaCIPOCTPAHAECMOE
Anaconda 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apyOekHOe cBOOOJTHO pacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHOoe cBOOOTHO pacpOCTpaHsIeMOe
Google Colaboratory 3apy0exKHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE

IMakeTbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:
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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/

AutoPsy 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe

Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
CucrteMbl ynpasjieHHs1 0ubanorpapudeckoii mugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Docker 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe

7. MetoanyecKue  OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce uzyuenus aucuumiuHsl (Moaynsa) «PekoMeHaaTellbHble CUCTEMBI» B paMKax
TEKYIETO KOHTPOJIS YCIIEBAEMOCTH HCIIOJIB3YIOTCSI TaKUe BUIBI y4eOHOW paboThI, KaK JICKIIUH,
IPAaKTUYECKUE 3aHATHUS, JIOMAILIHKUE 3a/laHus, TeCThl, CODEBHOBAHME, a TAK)KE Pa3JIMYHbIC BHJIbI
CaMOCTOSITENIbHOM pa0OThl 00yYaroIIMXCS IO 3aJaHUI0 IPENoJaBaTelis, HAlpaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHUKH,  3aKpeIUIeHHEe  MPaKTHYECKUX
pohecCHOHANBHBIX KOMIETEHIIMN, TOOIIPEHNE UHULIUATHB.

Jlekyuss — CUCTEMaTHYeCKOEe, IIOCIIEIOBATEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak paBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nekuuii peKOMEHIYETCS BECTH KOHCIEKT JIEKLIUI: KPaTKO M CXEMaTH4HO
(UKCUPOBaTH OCHOBHBIC HWIEH, BBIBOJBI M OOOOIICHUS JIEKIHHU; BBIIENATH BAaXKHBIC MBICIIH,
KJIIOYEBbIE CJIOBa U TepMUHBL.. Heo0X0onMMo OTMETUTh BONPOCHl WM MaTepuabl, KOTOpbIE
BBI3BIBAIOT 3aTPYJIHECHHUsI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMU nuTeparype. Ecinu
pa3oOpaTbCsi B MaTepuane He YAaercs, cleAyeT chOpMyIMpOBaTh BONPOC M 3aJaThb €ro
IIpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (TPAKTUYECKOI0) 3aHATHSI.

Yuacmue 6 cemunape (npaxmuueckom 3ansmuu) — akTUBHast paboTa CTy/IeHTa Ha CEMUHape,
€ro OTBEThI Ha BOIIPOCHI NIPENOAABATENS U YHAaCTHE B JUCKYCCHUMU.

Jl71s ycIemHoro y4acTvsi B CEMUHApe CTYIEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMON OOCYXXAEHHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHuaibl U MOJArOTOBUTH BOMPOCHL. BaxkHO
AKTHBHO CJIYLIaTh U BOBJIEKATHCS B IUCKYCCHIO, BBICKa3bIBasi CBOM MHEHHS U ApI'yMEHTUPYS UX.
[Ipu oTBeTax Ha BOIPOCH MpPENOJABATENsl CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONUPASICh HA N3YYEHHBIN MaTepHrall. Takke MMOJE3HO MOAAECPKUBATH THAIIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BAKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUsI. PekoMeHmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
nH(popMaInu, BKIIIOYasi Y4eOHUKU U OHJIAWH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Tecm — ocobast ¢opma mpoBepku 3HaHUU. [IpoBogauTCs Mocine OCBOCHHsS OIHON WM
HECKOJIbKUX TEM U CBHJIETENBCTBYET O KaueCTBE MOHMMAHUS OCHOBHBIX MOHITHH H3y4aeMOro
MaTtepuana. TecToBble 3alaHUs COCTABJIEHBl K KIIIOUYEBBIM IOHSTHUSIM, OCHOBHBIM pa3eliaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

JUis1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHHA anmapar JUCIUILTMHbBI
(MOmyJ1s1), TOHUMATh CMBICIT HAYYHBIX KaTETOPUN U YMETh UX UCIIOJIb30BaTh B PO eCCHOHaTbHON
JeKcuke. BrnajeHne NMOHATHIHBIM anmapaToM, BKJIIOYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISIET
IpEnoJaBaTet0  ObICTPO  HPOBEPUTh  YPOBEHb  IMOHMMAHUS  CTYyJEHTAMU  BaXKHBIX
METOJ0JIOTUYECKUX KAaTETOPHil.

CopesHosanue — OpPraHU30BAaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
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CONEPHUYAIOT JPYr C APYIOM JUIsl JOCTHXKEHHS OIPEACIICHHOW IIENH, AEMOHCTPUPYS CBOU
HaBBIKM, 3HAHHSI WJIM CIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B npornecce noAroToBKM K COPEBHOBAHUIO OMUPANUTECH HA CIIEYIOLIUE PEKOMEHIAIUU:

1. Ilonnmanue 3aa4M: BHMMATEIbHO H3YUUTE YCIOBUS COPEBHOBAHHUA M YETKO
ompeeNnuTe 3a7ady, KOTOpPY0 HEOOXOAMMO pelHTh. YOeAuTech, YTO Bbl MOHMMAETEe, KaKue
METPHUKHU OyIyT UCTIOIB30BATHCS ISl OIICHKH BAIIMX PE3yJIbTaTOB.

2. Coop naHHBIX: O3HAKOMBTECh C MpPENOCTaBICHHBIM HaOOopoMm naHHbIX. [IpoBemuTte
aHaJU3 JIaHHBIX, BBIIBUTE MPOITYILEHHBIC 3HAYEHHUsI, BEIOPOCHI U APYrHe 0COOEHHOCTH, KOTOPBIE
MOTYT HOBJIMSTh HA MOJIETIb.

3. BbIOOp aJaropuTMOB: HCCIEIyWTE pazIUYHbIE AITOPUTMBI MAIIMHHOTO OOYYCHHS,
NOIXOJAIIMe I Bamiei 3amauu. HaunuTe ¢ mpocThiX Mojelnei, 3aTeM nepexoaute K Oolee
CJIO’KHBIM, €CITH 3TO HEOOXOAUMO.

4. O0yuyeHune U BaJIMJAUMA: pa3feluTe JaHHbIE HA OOYYaIOL[yl0 U TECTOBYIO BBHIOODKHU.
Hcnonp3yiiTe Kpocc-BaJIMJAIUIO AJIs1 OLIEHKH KauecTBa MOJIENH U N30ekKaHUsl 1epeo0yyeHUsI.

5. OnTHMHU3anMs TUNepnapamMeTpoB: DKCIEPUMEHTUPYITE C HACTPOWKaMHU aJIrOPUTMOB,
JUISL HAXOKJICHHSI ONTUMAJIbHBIX THIIEpIIapaMETPOB.

6. JlokyMeHTauusl ¥ Mpe3eHTAlUsl: BEIUTE 3aliCH O CBOMX MOJXO0JaX, pe3yibTarax W
BbIBOJIaX. [10Ar0TOBBTE SICHYIO U CTPYKTYPUPOBAHHYIO IPE3EHTALMIO JIJIsl (PUHAIBHOTO OTYETA.

7. O0paTHasi cBSI3b W YJy4llleHHe: T[OCJIe TONYy4YeHUS pPe3ylbTaTOB COPEBHOBAHUS
MPOAHAIM3UPYHUTE OMMOKM W HEAOCTATKH Bamie mojenu. Mcrnonp3yiiTe 3TOT ONBIT s
yIIy4IlIEHUS] CBOMX HaBBIKOB B Oy IyIlieM

Camocmosmenvruas paboma — paboTa CTYJEHTOB, HANpaBJE€HHAs Ha YINIYOJEHHOE
W3YYEHHUE OTJIENbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITeNIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHOBAaHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacTHH MpenoiaBaTes. 3a1auu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TJIAHOB
U TE3UCOB OTBETOB, U3YUEHHUE JOMOIHUTENBHBIX TeM, BBIMOJIHEHHE YUeOHO-UCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS IO JUCHHUIIHHE (MOAYJIIO)

Kpurepun nosy4yeHusi ypoBHSl ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMI 110
AUCHHUILINHE (Moay/10) «PekoMeHaaTe/bHbIC CHCTEMbI)

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISIETCS B BUAE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOYHOHN aTTECTalUH.

IIpome:xyTouHasi arrecTalusi MO AMCUUIUIMHE (MOAYJIO) OCYUIECTBIsSETCS B (opme
3auema ¢ OWeHKOU, TIPU HTOM TPOBOJUTCA OIEHKA KOMIETEHLUH, CHOPMUPOBAHHBIX I10
JTUCIUIINHE.

Jlist olleHMBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHON AaTTecTaluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOPask COOTHOCHUTCS C TPaTUIIMOHHON
NATHOATUTPHON TITKAJION CIIETYIOIIMM 00pa3oM:

Onenka 3a 3a4er OO0mas xapakTepucTHKAa

JdecaTudoanabHas IIaTudannbHas
pe3yabTaTa 00yueHus mo

OlleHKA OlleHKA
AUcCUHUNIMHE (MOIYJIIO0)
10 OTnnyHO 3auTeHo CTyleHT  TOJHOCTBIO  BIaAEeT
9 OTiIUYHO 3ayTeHo 3HaHUAMH, U3JI0KCHHBIMHA B pa6oqel71
) OTIMYHO 3auTeHo IporpaMMe, 4 INTyOOKO OCMBICISAET

JAUCHUIUINHY. OH caMOCTOSATCILHO U

JIOTHYCCKH IIoCJICa0BaTCIBbHO
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0mast xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

OTBEYaeT HAa  BCE  BOIIPOCHI,
aKUEHTUpYs BHUMaHUE Ha HauOoJjee
B)XHOM. YMeeT aHaJM3HpOBaTh,
CpaBHHBATB, KIaccuuImpoBars,
0000mmaTh, KOHKPETH3HPOBaThb U
CHCTEeMaTH3UPOBATh W3Y4YeHHBIN
Marepual,  BBIICISIS — KIIOYCBBIC
MOMEHTBI u yCTaHaBIIUBAs
HNPUYUHHO-CIIEICTBEHHbIE CBSI3H.
Yetko ¢dbopmynupyer OTBETHI,
yYBEpPEHHO HHTEPIPETUPYET
pe3yibTaThl aHAJM30B W JAPYTHX
HCCIENOBAaHUM, a TaKXe pelaer
cioxuble 3amaud. CTYAEHT XOpOIIo
3HAKOM C METOJaMH HCCIEIOBaHUs,
HEOOXOAUMBIMU ISl TIPAKTHYECKOM
NESTeNIHOCTH, U YMEeT CBS3BIBAThH
TEOopeTUIeCKre ACTICKThI
UCIIUILTHHEI (Momyst) C
NPaKTHYCCKUMHU 3a/Ia4aMHU.

Xopomo

3auTeHo

Xopomo

3auTeHo

CrymeHT  o0OyiajaeT  3HaAHUSAMU
npeaMeTa TMOYTH B MOJHOM 00beMe
paboueii MPOTPaMMBI u
CaMOCTOSITEIBHO, JIOTUYECKH
MOCJIE/IOBATEIbHO U BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIPOCHI,
aKIEHTHPYS] BHUMaHKE Ha HanboJiee
3HAYUMBIX MoOMeHTax. OH yMmeer

aHaAJIM3UPOBATh, CPaBHUBATh,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBATh H
CUCTEMAaTH3UPOBATh W3yYCHHBIN

MaTepuan, BBIAEISAS €ro KIFOYEBbIE
ACIICKThI u YCTaHaBJIUBas
MPUYUHHO-CIIEACTBEHHbIE  CBSI3H.
dopmynupyer CBOU OTBETHI,
YBEPEHHO WHTEPIPETUPYET
pe3ynpTaThl AHAIN30B U JIPYIHX
UCCJICIOBAHUM, a Takxke pellaer
CJIOXHBIE CUTYAllMOHHBIE 3aJauu.
CTymeHT  XOpomio  3HaKOM C
METOlaMU WCCIIEZIOBaHMS,
HEOOXOIUMBIMH JJISI TPAKTUUECKOM
JEeSITEIbHOCTH, U YMEET CBSI3bIBAThH
TEOPETUUECKHE ACTIEKTHI ITPEIMETA C
MPAKTUYECKUMHU 3aa4aMH.
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0mast xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

5

Y 10BIIETBOPUTENIHHO

3aureHo

4

Y 10BIIETBOPUTEIIHHO

3aureHo

oOmagaer  0a30BBIMH

oo

CryneHt
3HAHUSIMH
(Mony:o),
TPYJHOCTH TP CaMOCTOSITEIBHBIX
OTBETaX M UCIOJb3yeT HETOYHEIC

JUCIHUIIIIHHE

HO HCIIBIThIBACT

dopmynmpoBku. B xone oTBeTOB OH
JIOITyCKaeT OIIMOKM, KacaroIuecs
cytd BompocoB. CTyaeHT crocoOeH
pemath TOJNBKO CaMble MpPOCTHIE
3a7auu u BIIaJiceT T
MHHUMaJIBHBIM HaOOpOM METONIOB

HUCCICIOBaHU.

He cnan

He 3aureno

He cnan

He 3aureno

He 3aureno

CTyneHT He OBJIaieN 003aTeIbHBIM
MUHUMYMOM 3HaHUHU IO TIPEAMETY U
HE MOXET OTBETUTh Ha BOIPOCHI,

He cnan

JIaXXe €clid TIpernojaBaTeNlb 3a1aeT
JIOTIOJTHUTEIIHHEIE HaBOISIINE

BOTIPOCHI.

Hucnurnnuna (Moyinb) «PekoMeHnaTenbHbIe CUCTEMbBD OIICHUBACTCS CIAEAYIOIINM
obpa3zom:

AKTHBHOCTb ‘ Bec ‘KOJII/I'IQCTBO Onucanne
Haxonumenwvhas oyenka

Jomamuwue 3aganus | 60% 3 Habop 3amad o remam Henenn

TecTsl 2 [TucemenHas pabota ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO
PELIUTh 3a OTPAaHHYCHHOE BPEeMs

CopeBHOBaHUE 1 Kaggle-style copeBroBanue ¢ 3amaueii Ha RecSys

IIpomercymounas ammecmayun

3aueT ¢ OLeHKOU 40% 1 MoOK-UHTEpBbIO — UMHUTALKS B popMaTe peasbHOro
cobecenoBanus mo ML System Design pekoMeHaaTeNbHBIX
CHCTEM

®opmyJa pacuyéra MTOrOBOM OLEHKH MO JMCHUILINHE (MOAYJ110) «PexoMeHaaTe bHbIE
cucrembi»: «0,6 X HakonuTensHas oreHka (0,5 X cpenHee 3a qomamHue 3aaanus + 0,2 X cpeanee
3a TecThl + 0,3 X copeBHOBanwme) + 0,4 X 3a4eT ¢ OICHKOWY.

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4aOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMaNIHUE 3aIaHUS

JlomamHee 3aganue 1.

3ananmue 1.

Pa3paboraiiTe KOHIIENIINIO OU3HEC-TIPUIIOKEHHUS, KOTOPOE pelIaeT KOHKPETHYIO MpoljemMy B
Balllell I1eJIEBOM OTpaciu (Hampumep, 37paBOOXpaHEHUE, OOpa3oBaHME WM DJIEKTPOHHAs
KOMMEPIIHS). GYHKIMH TNPWIOKEHMs, LEJIEBYI0 ayAUTOpHUI0 U
npeznonaraeMele MeTpuku yenexa. Cozfaiite mpoToTun uaTepdeiica moip30BaTess ¢ TOMOIIbIO

Onumure KJIIOYEBEIE

J1r000T0 MHCTPYMEHTA JUTsl TpoeKTupoBanus (Hanpumep, Figma unu Adobe XD).

DNEeKTPOHHBIA JOKYMEHT



3amanmue 2.

BriOepure Tpu pa3nUYHBIX METOJA OLEHKM KadyecTBa IPOTPaMMHOTO oOecredeHus
(HampuMmep, TECTUPOBAaHUE, PEBbIO KOJa M aBTOMATU3UPOBAaHHBIE TECThl) W IIPOBEIUTE
CPaBHMTEIBHBIM AaHANU3 MX MPEUMYIIECTB M HEAOCTaTKoB. Hamumnre oTyeT, B KOTOPOM
OOBSICHUTE, KaK KaXIbli M3 METOJOB MOXKET OBITh IPUMEHEH B MpoIecce pa3paboTKu, U
MPEJIOKUTE PEKOMEHIAINH 10 UX KOMOMHUPOBAHUIO IS TIOCTHXKEHUS HAWTYUIIIUX PE3yIbTaTOB.

3amanmue 3.

Hccnenyiite nBa moaxoaa Ha 0aze momoOust (Harmpumep, KourabopatuBHas GUIbTpamus U
KOHTEHTHAsi QUIIbTpALMsl) U CO3JaiTe MOENb PEKOMEHIATENIbHOM CUCTEMBbI, UCTIONb3Yys OAUH U3
ITHX MOJAXOJOB. 3aTeM MOCTpPOWTe TpadoBYH MOJENb, MPEACTABISIONIYI0 MOJIb30BaTEeNICH W
TOBApHI, U MPOAHATU3UPYHTE, KaK TpadoBbie anropuTmsl (Harpumep, PageRank nmm anroputmsl
NOWCKa 1o TpadamM) MOTYT yIy4IIUTh Ka4eCTBO pekoMeHpaanuii. [lonroToBere mpe3eHTanuio, B
KOTOpOM MpeIcTaBUTE Pe3ybTaThl BAIIEr0 aHAIN3a U MOJEIIH.

JlomaiHee 3aganue 2.

3aganuel.

N3yuute 0CHOBBI MAaTPUYHOHN (PaKTOPU3ALUHU U PEATTU3YHTE allrOPUTM, KOTOPBIN UCIIONb3YyeT
3TOT METOJI JUIsl PEeLIeHUs 3a7aull PEKOMEHAATeNIbHOM cucTeMsl. Mcnonb3yiite Habop JTaHHBIX O
NpENOYTEeHUsX NoJp30Barene (Hanmpumep, MovieLens). B Bamem npoekre:

o Peanmsyiite MmaTpuuHy0 (paKTOPU3ALHUIO C HCIIOIB30BAHUEM IPATUSHTHOTO CITYCKa.

e OueHuTEe KaYeCTBO PEKOMEHIAIUI C TOMOIIBI0 METPUK, Takux kak RMSE ninun MAE.

e IloaroroBbTe OTYET, B KOTOPOM OIMIIWUTE IIPOLECC, PE3YJIbTAaThl U BO3MOXKHbBIE
yIy4IIEHUS.

3ananmue 2.

Hccnenyiite MeTo bl MPOABUHYTON (hakTOpU3aLuK, TaK1e Kak (PaKTOPU3ALMSI UEePE3 CKPBIThHIE
(baxTopsl U perynsgpusanus. Peanusyiite ouH U3 3TUX METOJIOB HAa TOM e Habope aHHbBIX, YTO
U B IIEPBOM 33/1aHUH, T00aBUB:

e Perynspuszanuto Ui npe1oTBpaLeHUs epeo0ydeHusl.

e (CpaBHEHHE IPOU3BOJUTEILHOCTH ¢ OOBIYHON MAaTPUYHON (paKTOpU3aLIUEH.

e IloaroToBbTe mNpe3eHTALMIO, B KOTOPOW NpEJICTaBUTE pE3yJbTaThl W OOCYIUTE, Kak
IpoABUHYTas (PaKTOpU3AIMs BIMUSIET HA KAYECTBO PEKOMEHJAIIH.

3ananmue 3.

Coznaiite HEMpPOCETEBYI0 MOJENb A 3aJa4d PAHKUPOBAHUS, HCIOJB3YS apXUTEKTYpY,
takyto kak RankNet i LambdaRank. B Bamem npoexre:

o BriGepure HaOop HaHHBIX, coiepkalulMii HMHGOPMAIMIO O TMOJB30BATENSIX U HUX
MpeIoUTeHUsX (HapuMep, HabOop TaHHBIX O MOMCKOBBIX 3aIPOCax).

e OOyuuTe MOJIeNb U OLIEHUTE Ka4eCTBO PAHKUPOBAHHUS C UCIIOJIBb30BAHUEM METPUK, TAKHX
kak NDCG nnu MAP.

e IloaroroBbTe OTYET, B KOTOPOM ONUIIUTE APXUTEKTYPy MOJEIH, pe3yJIbTaThl U
IIPEJIOKUTE BO3MOXKHBIE YIyUIIEHHs ISl IOBBIIIEHUS KAUECTBA paH)KUPOBAHUS.

JlomamHee 3agaHue 3.
3aganue 1.
N3yuute MeTOAbl OOBICHUMOCTH U MHTEPIPETUPYEMOCTH MOJIENIEH MALIMHHOTO 00ydeHus,
takue kak LIME u SHAP. Peanusyiite oauH W3 3THX METOJOB Ha YyXe OOYYECHHOW MOAENH
(Hanmpumep, Ha MojIeNu Kiaccudukanun). B BameM mpoexre:
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BriGepure HabOp HaHHBIX (HampuUMep, O KPEAWTHBIX 3asBKaxX WM MEAUIUHCKHX
JIMarHoO3ax).

OOBbscHHUTE TMpeICKa3aHUsl MOJETH s HECKOJIBKUX MPUMEPOB, MCIIOJIb3YsI BRIOPAHHBIN
METOI.

[ToaroToBbTE OTYET, B KOTOPOM OIHUIINTE, KAK HHTEPIPETUPYEMOCTh BIUSET HA JOBEpHE
N0JIb30BaTENeH K MOJICNIN M KaKUe BBIBOIBI MOYKHO CJIEIaTh U3 IMOJYyYEHHBIX OObICHEHHH.

3amanmue 2.
Hccnenyiite pasauvHble THIBI cMelieHuid (bias) B JaHHBIX W UX BIHMSHHE HAa MOJCIH

MalIMHHOTO 00ydeHusa. Boibepure onvH u3 HAOOpOB JTaHHBIX, B KOTOPOM IPHUCYTCTBYIOT

CMCHICHUA, U BBIIIOJHUTC CICAYIOIIUC IIaru:

[Tpoananu3upyiiTe JaHHbIC HA HATMYHE CMEUICHUH (HampuMep, CMEUIeHHE BEIOOPKH HMITH
CMEIIIEHNE TIOITBEPKICHU ).

OOyunTe MO/IENb HAa UCXOIHBIX JAHHBIX U OLIEHUTE €€ IPOU3BOIUTEIBHOCTD.
[ToripoOyiiTe yCTpaHUTh WM YMEHBIIUTh CMEIIEHUs (HalpuMep, ¢ MOMOIIbI0 METOO0B
nepenoJO0OpKY WM B3BELUIMBAHMS) U CpaBHHUTE pe3yibTaTbl. [loAroToBBTE OTYET C
AQHAJIM30M U BBIBOJIAMHU.

3aganue 3.
Uccnenyiite meroabl 0OydeHHs] € MOAKPEIUIEHUEM U BBIOEPUTE KOHKPETHYIO JOMEHHYIO
cnennuky (Hampumep, Urpbl, pOOOTOTEXHUKA WM YIIpaBJIeHHEe pecypcamu). B Bamem mpoexre:

Peanusyiite mpocTyio Mojens oOyueHus ¢ mojakperieHneM (Hampumep, Q-learning wimu
DQN) muist perienus 3aaqu B BRIOPAaHHOM IOMEHHOU criennduke.

Onenure 3pPEKTUBHOCTb MOJAEIH, UCIOJb3YsI COOTBETCTBYIOLINE METPUKH (HAampUMep,
cpeaHee BpeMs JOCTHXKEHHS LM WM KOJTMYECTBO MOJYYEHHBIX HArpa).

[ToaroToBbTe Mpe3eHTALNIO, B KOTOPOH 00CYANTE, KaK IOMEHHBIE ClIelU(UKU BIUSAIOT Ha
BBIOOp aJITOPUTMOB U CTpaTeruii 00yueHusl, a TAK)Ke Ha Pe3yJIbTaThl.

IIpumepHoe onrcaHue K COPeBHOBAHUIO

B COpPEBHOBAHNUN HCO6XOILI/IMO PEIINTD 3aJa4y pPAaHXUPOBAHUWA IO MAHCY HAJIWYHA SABHOT'O

bunbeka (naiik/muznaiik). [ pemeHUss MOXKHO UCHOJIb30BaTh JIIOObIE MoJenHu (Kak

3aTparuBaeMble B Kypce, TaK U HE BCTPEUaBLINECS ).

B xauecTBe METPUKH UCTIONB3YETCs CPEHUIM O BCeM TecTOBBIM nosb3oBaressiMm ROC AUC.

bannet 3a copeBHOBaHMe (TPUBATHBIN TUAEPOOP):

ROC AUC >=
0.54-1
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
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IIpumepHbIe 3a1aHUS IO TeCTAM
Tect 1.

Bomnpoc 1.
['me HanGOMBIIMIA TPOIIEHT PEKOMEHIaTeNIbHOTO TpaduKa?
a) Google Play
b) Amazon
c) Netflix
d) Pinterest
Otger: C.
Bonpoc 2.
B 1994 r. GroupLens npennoxxuiu cucreMy Ha 6ase:
a) Kowutenrtnoro i2i
b) KomraboparuBHoro i2i
¢) Kontentnoro u2u
d) KommaboparusHoro u2u
Ortger: d.
Bomnpoc 3.
[Touemy perienne yqactaukoB The Netflix Prize ve Buenpumu?
a) bBoubinue aHcamOm Mojenei
b) Cwmena mapagurmel moTpedICHUS
c) CMeHa ynpaBjieHUs] KOMITAHUH
d) Mopenu ycnenu ycrapeTb
OtBerT: a, b.
Bomnpoc 4.
PexoMeHaTenbHbIEC arOPUTMBI OLIEHHBAIOT Yepes:
a) I[loxp30BaTeIbCKHE OMPOCHI
b) Ownnaiin SKCIEPUMEHTSI
¢) Oddnaita MmoaenupoBaHHe
d) Tenmepst
Otser: a,b,C.
Bomnpoc S.
Retention nonp3oBarerneii npoiie BCero 3aMepuTh B:
a) JIMMHHOM OHIAMH YKCIIEPUMEHTE
b) KopoTkom oHaiH 3KCIIEpUMEHTE
c) Kopotkom ot duaitn MoaenupoBaHum
d) dmuuaoM oddaitn MoaeTHPOBAHHH
Otger: a.

Tecr 2.

Bonpoc 1.

K Mozensm Ha rpadax oTHOCATCS:
a) PinSage
b) SASRec
¢) LightGCN
d) TwHIN

Ortser: 3, C, d.

Bompoc 2.

Implicit ALS otnnuaercs ot Explicit:
a) HesiBHBIM BBIBOJIOM peEIlICHHS
b) «Perynspusanueii» Ha OTCYTCTBUE B3aMOJICHCTBUS
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C) Hanuuwem aiikoB B TapreTe
d) Hamuumem KJIMKOB B Taprere
Ortgert: b.
Bomnpoc 3.
SASRec otnnuaercsa ot BERT4Rec:
a) OrcyrcTBreM 3agaun MLM
b) CnocobHOCTBIO paboTaTh € MOCIEIOBATEILHOCTIMHU
c) Kay3anbHoii MaTpuiieii BHUMaHUS
d) CaBurom TapreTHOM MOCIEIOBATEIILHOCTH Ha | MO3HUIIUIO
OtBerT: 4, C, d.
Bomnpoc 4.
Ha srane pamkupoBaHHs JTy4Ilie BCEro pabOTaroT:
a) Explicit mogenu
b) Implicit moxenn
C) DOBpucTHKH (CBEXee, TOIMTUCKH)
d) SLIM
Otger: a.
Bompoc S.
K MopensiM HelpoceTeBOro paHKHUPOBAHUSI OTHOCSTCS:
a) SA-TF
b) HiFormer
c) DCN-V2
d) Wide&Deep
OtserT: b, ¢, d.

IIpumepHoOe onncaHue U KPUTEPUH OLCHNBAHUSA K 324€Ty C OLCHKOM
Onucanue: 3ayeT ¢ OLEHKON MNPOBOAUTCS B (opMaTe MOK-UHTEPBbIO — HMHUTALUU
pearbHOro TexHuueckoro cobecenoBanuss mo ML System Design ¢ ¢okycom Ha
pexkoMeHaarenbHble CcUcTeMbl. Llenb 3aueT C OLEHKOW — TNpPOBEpPUTHh YMEHHUE CTYAEHTa
IPOEKTHPOBATh, AHAJIU3UPOBaTb M OOOCHOBBIBATH APXUTEKTYPHbIE pelleHus B o00jacTu
PEKOMCHAATCIBHBIX CHCTEM, a TaKXE JACMOHCTPUPOBATH FJ'[y6OKOC IIOHUMAHHUE KIIFOYEBbLIX
KOHIIETIUI MallIMHHOTO 00yYEHHsI U MHKEHEPHBIX aCIEKTOB.

B xonme 3awer ¢ oOueHKOM cTymeHTy OylIeT HpEesIOKEHO  CIPOEKTUPOBATh
PEKOMEHIATEIbHYI0 CUCTEMY JUIsl 3a/IaHHOTO CLIEHApHs, OTBETUTh Ha BOIPOCHI MHTEPBBIOEPA,
CBSI3aHHBIE C  BBIOOPDOM  QJITOPUTMOB, 00pabOTKOW  JaHHBIX, MacCIITA0UPYEMOCTHIO,
00BsACHUMOCTBI0, OOPHOOH C CMELIEHUSIMU U PAKTUYECKUMU OTPAHUYECHUSIMH.

Kpurepun oneHuBanus:

Kpurepnii Onucanue MaxkcumManbHbII
oasa
[Tonnmanue 3amauu u CrocoOHOCTh MPaBUIIFHO HHTEPIPETUPOBATH 2.0
TpeboBaHUi Om3Hec-11enH 1 TPeOOBAHUS CHCTEMBI.
ApPXUTEKTypa CUCTEMBI Jlorn4HOCTH 1 TIOJTHOTA MPEATIOKEHHON 2.0
APXUTEKTYPHI, YIET MacCIITaOUPyeMOCTH
OTKa30yCTOWYUBOCTH.
Bri6op u o0ocHoBaHnE ObocHoBaHKE BBIOOPA METOIOB 2.0
ITOPUTMOB pEeKOMeHIaTeIbHbBIX CUCTEM (MaTpUYHAs
¢axTopuzauus, HepoceTH U T.1.)
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O0paboTKa JaHHBIX U PaccMoTpeHme aclieKTOB MOJITOTOBKH JIaHHBIX, 15
Ka4ecTBO OOpPBOBI C MPOITYCKAMK U CMEILICHUSIMHU.
OOBSICHUMOCTD B YMeHrne HHTETPHPOBATH METOIBI OOBSICHUMOCTH B 1.0
WHTEPIIPETUPYEMOCTD CUCTEMY JIJIsl TIOBBIIIICHUS JIOBEPUS

MOJIb30BaTENEN.
IIpakTrueckue BOIpoChl U | YUeT OrpaHuYeHUN BBIYUCIUTEBHBIX PECYPCOB, 1.0
OTpaHUYCHUS BPEMEHH OTKJIMKA, O€30MAaCHOCTH U MMPUBATHOCTH

JTAHHBIX.
Kommynukanus u YeTKOCTh M3I0KEHHUS, CTPYKTYPHUPOBAHHOCTH 0.5
apryMeHTanus OTBETOB U YMCHUEC BCCTHU AUAJIOT.

3aganus 1J18 NPOMEKYTOYHOM aTTEeCTAIMU MO TUCHHILTHHE (MOIYJIIO)

Ne Saganue OTtBeT Komnerenunus

1. | Kakoii u3 creayommx MEeTO0B UCIIONB3YeTCS IS a OIIK-1
OLICHKH KayecTBa PEKOMEHIATEIbHBIX CHCTEM?
a) Meron A/B tecTupoBaHUs

0) MeToa ITaBHBIX KOMITIOHCHT

B) MeToJ rpalMeHTHOTO CITyCKa

r) Merton cny4aliHBIX JE€COB

2. | Kakoii u3 cleayromux moax0o 0B UCIOIb3YEeTCS IS 0 OIIK-4
MaTpUYHON (aKTOPHU3aLUH B PEKOMEHIATEIbHBIX
cucremax?

a) K-cpegamue

0) SVD (CunrymnsipHOe pa3inokeHHue MaTpPHULIbI)

B) JIuneitHas perpeccus

r) MeTo1 MaKCUMaJIbHOTO TIPaB0TIOI00HS

3. | Kakoii MmeTox UCTIONB3yeTCs I HEMPOCETEBOTO o OIIK-6
PaHKUPOBAHUS B PEKOMEHIATEIIbHBIX CHCTEMAaX?
a) Mertox Ommxaiimmx coceneit

0) ['my0okue HeHpPOHHBIC CETH

B) Jlorucrudeckas perpeccus

r) MeTos1 ONOPHBIX BEKTOPOB

4. | Kak wHa3blBaeTcs METpHKa, HCHOIb3yeMas st Precision OIlK-1
M3MEPEHHUsS] TOYHOCTH PEKOMEHIATENbHBIX CHCTEM,
OCHOBaHHasi Ha J10J€ NPaBWIBHO NpEICKa3aHHBIX

3JIEMEHTOB?

5. | Kax Ha3bIBaeTCA mpobiiema, korna | IlpoGnema punbrpanuu OIIK-4
pEKOMEH/aTebHAsl CHUCTEMa MPEeAIaraeT TOJbKO
MOMYJISIPHBIE  DJIEMEHTBI W UTHOPUPYET MEHee

N3BECTHBIE?

6. | Kak Ha3piBaeTcsl alropHTM, KOTOpPBIH HMcnoib3yeT | AnroputMm PageRank OIIK-6

rpadsl A7 MOJIEIMPOBAHMS PEKOMEHAALINI?

7. | Kak Ha3bIBAETCS MpoI1iecc aHam3a Hu AHanmn3 JaHHbBIX OIIK-1
WHTEPIPETANNH TAHHBIX IS YIyUIIeHUs KadyecTBa

pexkoMeHanui?

8. | Kak HaspBaeTcss MeTOJ, KOTOPBIA IIOMOTaeT LIME (Local OIIK-4

OOBSICHUTH NPeICKa3aHusl MOJEINH, Aesast ux Ooinee
UHTEPIPETUPYEMBIMH?

Interpretable Model-
agnostic Explanations)
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9. | Kak HaspiBaeTcsi METOH, MCIOJIB3YEMbIH IS Q-o0yuenue [K-3
00y4eHHs C MOAKPEIIICHHEM B PEKOMEHIATEIbHBIX
cucremax?

10. | Kak wHa3bBaeTcs cnenuduyeckass o0IacTb, B OnexTpoHHast [K-3
KOTOpPOH PEKOMEH/IATEIbHBIC CHCTEMBI MOTYT OBITH KOMMEPIHS
NPUMEHEHBl ISl yIYYIIeHUs MOJIb30BaTEIHCKOTO
omneITa?

11. | Kakoli anroputM HCHONB3yeTCs Ui MOCTPOCHHUS Anroputm [K-3
Mozened Ha Tpadax B PEKOMEHAATEITHLHBIX KOJUTaOOpaTUBHON
cucremMax? dbupTparmn

12.| Kak Ha3piBaeTcs METOJ,, KOTOPBIH HCIOJNB3YET Mogenu Ha [K-3
MOCJEeI0BaTeILHOCTH ACUCTBHUI TONB30BATENeH sl |  [TOCTIeI0BATEILHOCTSIX

MIPOTHO3UPOBAHUSA UX OYIYIINX PEIIOYTSHNN?
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