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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuunianHel (Moayis) «PekoMeHaaTebHble CUCTEMBD) COCTaBIICHA B
COOTBETCTBUHU C (ellepaibHBIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npodwib [IpoayKTOBast aHATUTHKA, YTBEP)KACHHBINH MPUKa30M MHUHUCTEPCTBA HAYKH U BBICIIECTO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 810 ot 23.08.2017 roxa.

W3yueHne mucimIuinebl (Moayiis) «PekoMeHnaTebHbIe CUCTEMBD» BaXKHO Il TOHUMaHHS
MCTOJOB IICPCOHATIMU3AIMA KOHTCHTA W YIIYUHICHUSA ITOJIB30BATCIILCKOI'0 OIIbITA B PAa3JIMYHBIX
UQPPOBBIX CepBUCAX. DTHU 3HAHMS TO3BOJIIOT cO37aBaTh 3()PEeKTHBHBIC AITOPUTMBI, KOTOPBIE
IIoMoraroT 6I/I3HecaM YBCIMYHUBATG BOBJICYHCHHOCTHb KJIIMCHTOB W OITHUMHU3UPOBATHL HNPOLCCCHL
TPUHSATHS PEILICHHH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
[TpoxykTOBast aHATMUTHKA U BXOJIUT B BapUaTHUBHYIO YacTh bioka 1, popmMupyeMyro ydacTHUKaMH
00pa3oBaTebHBIX OTHOIICHUH.

JucuuruimHa (MOyYIb) U3ydaercst Ha 2 Kypce B 4 ceMecTpe, JOCTYITHA ISl TPOXOKIACHHS IIPH
YCJIOBHM YCICUIHOTO 3aBepllieHus auciuIuimHbl (Moayinsi) «Machine Learning (MamiaHOE
o0y4eHHE)».

Henp u3yyeHus JUCHMILIMHBI (MOAYJISA). OCBOGHHUE METOJOB U aJITOPUTMOB, KOTOPbIE
MO3BOJIAIOT CO34ABaTh IIEPCOHAIIM3UPOBAHHBIE PEKOMEHAALNHN IS MTOJIb30BATEICH, yllydnas ux
OIIBIT B3aUMOJICUCTBHUS C IIPOAYKTAMU U YCIYTaMH.

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— (opmupoBanue 3HaHWN W pa3BUTHE MMOHMMAHHS 10 TEMaM: MOJb3a M (PUHAHCOBBINA
3pPEeKT peKOMEHIATENbHBIX IUIAT()OPM, YCTPOWCTBO COBPEMEHHBIX HHIYCTPHAIBHBIX
PEKOMEHAATENbHBIX CHCTEM, CHOCOOBI MOBBIIMIEHUS OOBICHUMOCTH M YMEHBIIEHHS CMEIEeHHUH
PEKOMEHIATENIbHBIX AITOPUTMOB;

— OCBOCHME YMEHUH IPOBOAWMTH DPAa3BEIbIBATEIbHBIM aHAIN3 PEKOMEHIATEIbHBIX
JAHHBIX, PEAJIN30BBIBATH  KJIACCHMYECKHE pEKOMEHJATelbHble  aJIrOpUTMbI, COOMpaTh
peKoMeHAaTeIbHble NalIUIaiHbI U3 0a30BbIX AITOPUTMOB;

— (¢opMupOBaHHE HaBbIKA BJIAJICHUS COBPEMEHHBIMH OMOIMOTEKaMH AJI TOCTPOCHUS
PEKOMEHIaTEIbHBIX CHCTEM, METOJAMHU OLICHKHM KayecTBa PEKOMEHIATENbHBIX aIrOpPUTMOB,
METOJJaMH padOThl ¢ MAaTPUUHBIMH, TEH30PHBIMHU, [TOCJIEA0BATEIBHBIMU U TPAQOBBIMU JAHHBIMHU.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (pOpMe KOHTAaKTHON pabOThl 00YYaIOLINXCS € eJarorn4ecCKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINHT pe3yJbTaToB 00y4eHus 1Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
HCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInanbHbIe YpaBHEHNUS

1 YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JTAHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
WHTEPIPETUPOBATH MOTYYCHHBIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM
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OIIK-2.3

HNmeet npakTUYECKUA OTIBIT
CO3/IaHUS U HCCIEIOBAHMUS
MaTEeMaTHYECKUX MOJICIICH B
paMKax Hay4HBIX POCKTOB MM
HCCIIEJOBAHNM, BKITFOYAs
ydacTHe B ITyOIUKAIUIX,
KOH(pEPEHIUAX WIN
KOJU1a00paIusx, e ObUIH
pa3paboTaHbI ¥ aPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH perath 3a1a4u
podeCCHOHATTEHOM
JIeSITEeIbHOCTH B 00JIacTH
MPOJYKTOBOM aHAIUTHUKHY,
(hopMyJIMPOBaTh PE3yIBTATHI
aHalin3a " BBISABITH
IMMOCJICACTBUA MMOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
ONTUMH3AIUH TPOTYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
HpOHYKTOBOﬁ AHAJIMTUKH

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYECKUE HHCTPYMEHTHI U
MIPOrpaMMHOE 00ECTICUeHUE IS
00pabOTKH ¥ BU3yaTH3aIiN
JIAHHBIX, a TAKKE
(hopMynHpOBaTH BEIBOJIBI HA
OCHOBE MIPOBEJICHHOTO aHAITN3a

[IK-3.3.

Nwmeet omeiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00JTacTH MPOILYKTOBOM
aHAJINTHKH, BKIFOYAs aHAJIH3
MIOJTb30BATEIILCKOTO MTOBEACHHS
1 ONITUMHU3AlHIO IIPOJAYKTOB Ha
OCHOBE IMOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHo
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYIUICHUS, METOIbI
BU3YalU3alMU JaHHBIX U
OCHOBHBIC TPEOOBAHUS K
HAyYHBIM TIPE3CHTAIUM,
BKITIOYAsl CTPYKTYPY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU HAYYHBIS
pe3ybTATHI, AMANTUPYST UX IS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

HMmeeT npakTUUECKUNA OIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHIUX, CEeMUHapax WIx
JIpPYrUX MEpPONPUATHUAX, T
YCHEMIHO IIPEACTABIISAI CBOU U
H3BECTHBIC HAYYHbIE
Ppe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIUTOpUEn
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n Ounas ghopma
HaumMmeHnoBaHue AynutopHasi padora TKY
pazgesia JucHMNInHLl | Jlekuuu Cemunapnl (Texymmii
(MmonyJis) (mpakTHyec Camocrosre KOHTPOJIb
Kue Kontpoas JbHas ycIeBaeMOoCTH)
3aHSATHA) padora
1 [IpunoxeHus u OlCHKa 3 16 Homaraue
PEKOMEHIATEIIbHBIX 3aIaHHs
CHCTEM
2 Kiaccnueckue 3 16 Jomariame
AIITOPUTMBI 3a/1aHMs,
Tect
3 MHorocTaguiiHbIe 3 16 JloMarHaue
CHUCTEMBI 3aaHus
4 [IpoGiemsr u 3 16 Jomamrane
CMEIIIEHHUS 3aIaHus,
Tect
5 WNunycrpuanabHbie 3 16 Homarrane
TEXHOJIOTHU 3aIaHus,
CopeBHOBaHUE
3auem 4
Hmoczo: 15 4 80
O6vem oucyuniunst (M00ys) 114
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 3
(6 3au. eo.)

4. CopepxxaHue TUCHUILIHHBI (MOTYJI5)

Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIHHBI (MOAYJIs1) IO TeMaM
JAMCUHMILJIMHBI (MO1YJIs1)
1 [IpunoxeHus u olleHKa busznec-npunoxenus. OLeHKa KauyecTsa.
PEKOMEHIATENbHBIX CUCTEM

2 Knaccuueckue anroputMel IMonxonet Ha 0aze momobus. Monenn Ha rpadax. MarpuuHas
¢dakropmzanmsa.  [lpogsunyras  Qakropmsamus. Mojgenmn — Ha
MOCIIEA0BATENbHOCTSIX.

3 MHorocTaguiiHble CUCTEMBI HelipoceTeBoe paHKMpOBaHUE.

4 IIpo6eMb! 1 cMeTeHus OOBSICHUMOCTP W HWHTEPIPETUPYEMOCTh. [IpoOieMBI M CMEIIEHUS.
OOyueHue ¢ MOJKPENIICHUEM.

5 MHaycTpuaabHble TEXHOIOTHH Jomennsie cnennduku. O6cyx)aeHne MpakTHIeCKUX 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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnosnas numepamypa:

1. KoncrantunoBa, E. B. Teopus rpados: anredbpanyeckas Teopus : y4eOHUK 711 BY30B /
E. B. KoncrantunoBa. — MockBa : WznarensctBo FOpaiit, 2025. — 123 c¢. — (Bricuee
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. W. [Tonsixos, A. I'. 3p1koB. — Mocksa : U3aarensctBo FOpaiit, 2025. — 211 c.
— (Beicmiee oOpazoBanme). — ISBN 978-5-534-01114-2. — Tekct : SIEKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561076.

6. MartepuajbHO-TeXHHYECKOe o0ecrevdeHne

YHHUBEpCUTET pacrojaraer MaTepUalbHO-TEXHUYECKOW 0a30il, COOTBETCTBYIOIICH
JEHCTBYIONIMM MPOTUBOIIOKAPHBIM TPAaBHIIaM U HOpMaM U 0OecTieunBarolieil MpoBeIeHNEe BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKM, MPAKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYIMNOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIEHUS JUISI CAMOCTOSITENIbHOM paOOThI M TOMEIIEHUS I XPaHEHUS U TMPOPUITaKTHUECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYXKAIlUMHU 7S MpeAcTaBleHus: ydeOHOI
uH(popMaluu 00JbILION ayIUTOPUH.

W3ydeHne AUCHUILTUHBI (MOIYysl) OOECTieunBaeTCs B yUeOHBIX ayAUTOPHIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITBIOTEPHOU TEXHUKOM;

— CIIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CAaMOCTOSITEIBHON pabOThI 00YUAIOIINXCSl, B TOM YHCIIE PUCITOCOOTIEHHBIE
JUISl MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
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
YHCJI€ AJNEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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https://urait.ru/bcode/569211
https://urait.ru/bcode/561076

Ne HanMeHoBaHue noprana Ccbuika
(u31aHMs, Kypca, 10KyMeHTa)

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

2. | basa mannbix s IT-ciienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

Ilepeuenn

UH(POPMALIMOHHBIX

TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH

OCYIIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIlINHE (MOHYJ'IIO), B TOM 4YHCJIC KOMIIJICKT JIMLICH3MOHHOI'O

MpOrpaMMHOTO  OOecIeueHus,

COBpPEMEHHbBIE

I/IH(1)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBbI:

npodeccuoHanbHbIe

0a3bl  JIAHHBIX

u

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacrpocTpaHsiemMoe

OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exxHoe JIMLIEH3UOHHOE
Server)
Bpay3sepsbI:
SAunekc.bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMLIEH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe cBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneueHne AJISl IVIAHUPOBAHUSA U YI€TAa BPEMCHU:

Toggle app | sapyGexHoe | cBOGOIHO pacIpocTpaHseMoe
CucreMbl ynpapJjeHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nmuuensnonHoe

Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apybexHOe JIMIICH3UOHHOE

HyperV

CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynsrantllintoc: cipaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

npaBoOBasi CUCTEMA

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JIMLIEH3UOHHOE

ousneca CranmaptHblid Russian

Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0OexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apy0OeKHOE CBOOOIHO PaCIPOCTPaHAEMOE
Robotic Operating System 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
CopelliaSim 3apy0ekHOoe cBOOOJTHO pacpoCTpaHsIeMOe
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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/

Google Colaboratory | sapy6exnoe
TlakeThbl NPOrPAMMHBIX CPEACTB H OHOJIHOTEK:

CBOOOJIHO pacrpocTpaHsIeMoe

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Cucrtemsbl ynpapieHusi onéanorpagudeckoii HHpopManueii:

Zotero | 3apyOexkHOE | CBOOOIHO pacIpOCTpaHsIeMOe
CepBHCHI H CITYKOBI:

Bind 3apy0exKHOe CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. Meroan4iecKkue  OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B nponecce n3ydenuss AMCUUILIMHBL (MOyJisl) «PeKOMEHIaTeNbHbIE CUCTEMBD) B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH HCIIOJIb3YIOTCSI TaKUe BUIbl yd4eOHON paboThl, KaK JIEKLUH,
IIPAaKTUYECKHUE 3aHATHS, JOMAIHUE 3aJaHus, TECTbl, CODEBHOBAHME, a TAKKE PA3JINYHbIC BUIbI
CaMOCTOSITENIbHOW paboThl 00yyaroluXcsl MO 3aJaHHI0 TpernojaBares, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATIBHOH  JIGKCHKH, 3aKpEIUICHUE  NPAKTUYECKUX
npodeCCHOHATBHBIX KOMIETEHINH, TOOIPEHNE UHUIMATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJICH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BAXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU JiuTepatype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT c(hOopMyIHpoBaTh BOINPOC U 3adaTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/I€HTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOAABATENS U y4aCTHE B JUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
AaKTHUBHO CJIyIIaTh M BOBJIEKATHCS B TUCKYCCHIO, BHICKA3bIBAsi CBOM MHEHUS U apIryMEHTUPYS UX.
[Ipu oTBeTax Ha BOIPOCH MpENoOJaBaTeNsi CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MO AEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOP 3a7a4 1O TEMaM HEJICIIU.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATENbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMU BBITIOTHEHUsI. PekoMeHmyeTcst pa30uBaTh 3ajaHusl Ha dTaIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIIOYasi y4eOHUKH U OHJIAWH-PECYPCHI, IJis1 00Jiee TIIyOOKOTO TTOHUMAaHHS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KAYECTBE NMOHMMAaHUS OCHOBHBIX IMOHSATUN H3y4aeMOTO
Marepuana. TecToBble 3aJaHUsl COCTaBIEHBI K KIIOUEBBIM IIOHATHUSIM, OCHOBHBIM pa3zeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOIYIIS).

JU1s1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHHA anmmapar JUCIUILTMHbBI
(MomyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUN U YMETh UX UCII0JIb30BaTh B MPO(HEeCCHOHAIbHON
JIeKcuke. BrageHue MOHATUHHBIM anmapaToM, BKIIOYEHHBIM B TECTOBBIE 3aJlaHUs, MO3BOJISIET
OpenojiaBaTesto  ObICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYJEHTaMHU  BaXKHBIX
METO/I0JIOTUYECKUX KaTETOPHil.
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CopesHosanue — OpraHu30BaHHOE MEPOIPUATHE, B paMKaX KOTOPOTO YYaCTHUKHU
COINEPHUYAIOT IPYT C APYTrOM ISl JOCTHXKEHUS ONPEEIIEHHON LI, JEMOHCTPUPYSI CBOU
HABBIKH, 3HAHUS WU CIIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B npouecce noaroToBKM K COPEBHOBAHUIO ONMPANTECH Ha CIEAYIOIINE PEKOMEHIAINH:

1. IlonnMaHMe 3aJa4U: BHUMATEIHHO U3YUYUTE YCIOBUS COPEBHOBAHMSI U YETKO
OTIpeNIeNIUTe 33/1a4y, KOTOPYIO HEOOXOAUMO PEeIIUTh. Y O€UTECh, YTO Bbl IOHUMAETE, KaKue
METPUKH OyIyT UCIIOJIB30BATHCA ISl OLIEHKU BalllMX PE3yIbTaTOB.

2. COop AaHHBIX: 03HAKOMBTECH C MPEIOCTAaBICHHBIM HaO0OpoM faHHbIX. [IpoBeauTe
aHAJIU3 JIaHHBIX, BBISIBUTE MPOIYIIEHHBIE 3HAUYEHUS, BBIOPOCHI U APYTrue 0COOCHHOCTH, KOTOPbIE
MOTYT MOBJIMITH HA MOJIETb.

3. BbI0op aJaropuTMoB: uccieayiTe pa3inyHble AITOPUTMbI MAIIIMHHOTO 00yUYeHUS,
MOJIXO/AIIME /IS BaleH 3a1a4n. HauHuTe ¢ MpOCThIX MOAETICH, 3aTeM IepexoauTe K oee
CJIOHBIM, €CITU 3TO HEOOXOUMO.

4. O0y4yeHHe M BATUAANMA: PA3ACIUTE JaHHBIE HAa 00YyUYaIOUIYI0 M TECTOBYIO BHIOOPKH.
Hcnonp3yiiTe Kpocc-BaIUJAIUIO AJIsl OLIEHKH KauecTBa MOJIEH U n30ekKaHus epeoO0yyeHMsl.

5. OnTuMHM3anMsA runepnapaMeTpoB: DKCIEPUMEHTUPYHUTE C HACTPOUKAMU
AITOPUTMOB, JIJIsI HAXOXKJICHHS ONTUMANIBHBIX THIIEPIIAPAMETPOB.

6. JlokymMeHTAUUs U NPe3eHTAIMS: BEJANUTE 3aIMCH O CBOUX IMOAXOaX, pe3yabTaTax u
BbIBOJIaX. [10ArOTOBBTE SICHYIO U CTPYKTYPUPOBAHHYIO IPE3EHTALIMIO JIJIs1 (PMHAIBHOTO OTYETA.
7. O0paTHasi cBAI3b H yJIy4ILIEHHe: TI0CIIE MOIYYEHHs] pe3yJIbTaTOB COPEBHOBAHUS
MPOAHATU3UPYITE OMKUOKH U HEOCTATKH Baliel Moienu. Vcrnonb3yiTe 3TOT ONBIT IS

yJIy4llIEHUS] CBOUX HABBIKOB B OyyllEM.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIyOJEHHOE
U3y4eHHE OTJEIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAIOT paboTy
C KOHCIEKTaMH JIeKIuii (00paboTka TeKCTa), MIOBTOPHOE U3yUYeHUE YUEOHBIX MAaTEepUaJIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YIeOHO-NCCIIETOBATEBCKUX
3aIaHUI U IpYyToe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUsA C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
aucuuIuInHe (MoayJo) «PekomengaresbHbIe CHCTEMbD)

OneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHUH OOy4aroIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYIIIECTBIISIETCS B BUJE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXYTOUYHOMN aTTeCTalliH.

IIpomesxkyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYIIECTBISIETCS B (opme
3auema, IpYU STOM IIPOBOAMUTCS OILIEHKA KOMIETEHUUH, CPOPMUPOBAHHBIX MO TUCIUILINHE.

Jlns omeHMBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M IMPOMEXKYTOUHOW aTTecTaluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOPask COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON TITKAJION CIIEAYIOIINM 00pa3oM:

Jecarubannbuas IlarubamnbHas Onenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OlleHKAa OlleHKA 3ayer 00y4eHMs MO JTMCHUTILUINHE (MOIY.TI0)

10 OTanaHO 3auTeHo CTyoeHT TOJMHOCTBHIO BJIAJCET 3HAHUSIMH,

9 OTIMYHO 3a4TeHo W3JI0KEHHBIMH B pabodell mporpamme, H

8 OTIMYHO 3a49TeHo ITyOOKO OCMBICISIET AMCUUIUIMHY (MOAYIIB).

On CaMOCTOATEIHHO n JIOTHYECKHA
MOCIIEI0BATEIEHO OTBEYAECT HA BCE BOIPOCHI,

aKIIEHTUPYS BHUMaHHE Ha Hauboyee BaXKHOM.
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yerT

OO0mast xapakTepucTHKA pe3yJibTaTa
00y4YeHus1 Mo JUCHUILTHHE (MOYJIIO)

Ymeer aHAJIM3UPOBATH, CPaBHMBATb,
KJIacCH(pUIMpPOBaTH, 0060011aTh,
KOHKpPETH3UpOBaTh M  CHUCTEMaTH3HpOBATh
M3YYEHHBIH MarepHuall, BBLACHAS KIIOUEBbIE
MOMEHTBl M  YCTaHaBIMBas MPUYUHHO-
clefcTBEHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3ynbTaThl aHaJIM30B u JOpyTUX
WCCIIEIOBAHNN, a TaKXe€ pellaeT CII0XKHBIE
3agaud. CTyJEHT XOPOLIO 3HAKOM C METOJIaMH
WCCIIEIOBAHNUA, HEOOXOTUMBIMH JUIs
NPAaKTUYECKOM  JESTENbHOCTH, U yMeEeT
CBA3BIBATh TEOpeTHYECKHE ACIEeKTHI
JUCIHUIUIMHBL (MOAYJA) C MPAaKTHUYECKUMHU
3a7auyamH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CrynmeHT oONagaer 3HAHUSMH TIpeIMeTa
MOYTH B TMOJHOM o0ObeMe  paboueit
MPOTPaMMBI M CaMOCTOSITENTFHO, JIOTHYECKH
MOCJIEI0BAaTeIbHO M BCECTOPOHHE OTBEYAET
Ha BCE€ BOIIPOCHI, aKLEHTUPYs BHHUMaHHE Ha
Hambosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHaATM3UPOBATH, CpaBHUBATH,
KJIACCU(HUIPOBATD, 00600m1aTH,
KOHKPETH3UPOBATh W CUCTEMaTH3HPOBAThH
W3y4EHHBIA  Marepuasl,  BBLACHAS  €ro
KIFOUEBBIE  aCIeKThl W yCTaHaBJIMBAaA
MIPUYINHHO-CJICACTBCHHBIC CBA3H.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET pe3yJabTaThl aHAIH30B H
JIpyTUX HCCIIEIOBAHUMN, a TaKkKe pelaer
CJIOXHBIE CUTYyaIlMOHHBIE 3amauu. CTyneHT
XOPOIIIO 3HAKOM C METOJIaMH UCCIIeIOBaHUS,
HEOOXOJUMBIMHU JUTST MIPaKTHYECKOM
NIEATENIbHOCTH, W YMEET  CBS3BIBaTh
TEOPETUYECKHE  acMeKThl  MpeaMera C
MPAKTHYECKUMU 3aa9aMH.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

CryneHT oOiiaaet 6a30BBIMU 3HAHUSIMH 110
MUACHUILINHE (MOJIYJNI0), HO HCIBITHIBACT
TPYJIHOCTH TIPU CAMOCTOSITEIILHBIX OTBETaX U
WCIIONIB3yeT HETOuHble (HopMynupoBkH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIHOKH,
Kacaromuecss CyTtd  BompocoB. CTymeHT
CIoco0eH pemraTh TOJIBKO CaMble IPOCTHIC
3a7a4d W BIIAJIEET JIMIIb MUHHUMAIbHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.

He cnan

He 3auteno

He cnaun

He 3aureno

CrymeHT He oBIaaen  00s3aTelIbHBIM
MHUHUMYMOM 3HAaHMHA II0 MpEeIAMETy W He
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

1 He cnan He 3aureno MOXKET OTBCTUTHL Ha BOIIPOCHI, AAKC CCJIH
nmpernogaBarciib  3a1a€T  JOIMOJTHUTCIBHBIC

HaBOJISIIIINE BOTIPOCHI.

Huctumuimaa  (Monyns) «PexkoMeHIaTenbHBIE CHUCTEMBD» OIICHHBACTCS  CIICAYIOIIUM
obOpazoM:

AKTHBHOCTb | Bec ‘ KoJauuecrso Onucanue

Haxonumenvnasn ouenka

Homaraue 3aganus | 60% 3 HaGop 3ama4 mo TeMaM Heenu

TecTsr 2 [Mucermennas pabota ¢ HabopoM 3aad, KOTOPBIE HYKHO
PELINTH 32 OrPAHUYCHHOE BPEMsI

CopeBHOBaHUE 1 Kaggle-style copeBroBanue ¢ 3amaueii Ha RecSys

Ilpomericymounan ammecmayus

3auet 40% 1 MoOK-UHTEpBbIO — UMHUTALHMS B PopMaTe peasbHOro
cobecenosanust mo ML System Design pekoMeHaaTeNbHBIX
cucTeM

®opmyJa pacuyéra HTOrOBOM OLEHKH 1O JMCHUILINHE (MOAYJ/10) «PexoMeHnaaTelbHbIE
cucremb»: «0,6 X HakonuTenpHas oreHka (0,5 X cpennee 3a qomainHue 3aaanus + 0,2 X cpeanee
3a tecthl + 0,3 X copeBHoBanue) + 0,4 x 3auery.

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JMCHHUILINHE (MOTYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jdomamnee 3aganue 1.

3ananme 1.

Pa3paboraiiTe KoHIIENIIMIO OU3HEC-TIPUIIOKEHUSI, KOTOPOE pEelIaeT KOHKPETHYIO Mpo0jemMy B
Balllell IeJIEBOM OTpaciu (Hampumep, 37paBOOXpaHEHHE, OOpa3oOBaHHWE WM DSJICKTPOHHAsS
KomMmeprusi). OnummuTe KII0YeBble (QYHKIWU TMPHIOKEHHS, MEJIEBYI0 ayIuTOpPHIO U
npezrnonaraeMele MeTpuku yenexa. Cozfaiite mpoToTun uaTepdeiica moyib30BaTess ¢ TOMOIIbIO
1r000T0 MHCTPYMEHTA JUTsl TpoeKTupoBanus (Hanpumep, Figma unu Adobe XD).

3ananmue 2.

BeiOepute Tpu pa3nuMUHBIX MeTOJa OLEHKM KauecTBa IPOrpaMMHOI0 oOecreyeHHs
(HampuMep, TECTUPOBAaHUE, PEBBIO KOJAa W AaBTOMATH3MPOBAHHBIE TECTHI) W MPOBEAUTE
CPaBHUTENBHBI aHAIM3 WX TNPEUMYIIECTB M HEIOCTAaTKOB. Hamummrte OTY4eT, B KOTOPOM
OOBSICHUTE, KaK KaXIbld W3 METOJOB MOXKET OBITh NPUMEHEH B MpoIecce pa3paboTKH, U
MPEUIOKUTE PEKOMEH AN ITO0 X KOMOWHUPOBAHMIO JUTSI IOCTHIKCHHS HAWITYUIINX PE3YIIbTATOB.

3ananue 3.

Hccnenyiite nBa moaxoaa Ha 6ase mojo0us (Hampumep, KostabopaTHBHAs (UIBTpALUs U
KOHTEHTHasl pUIbTpAIMsl) U CO3JaiiTe MOJIeNIb PEKOMEHIaTeNIbHOW CUCTEMBI, UCIOIb3Ysl OJIMH U3
3TUX TOAXOJO0B. 3aTeM IMOCTpOiTe rpadoBYrO0 MOENb, MPEACTABISIONIYIO IOJIb30BaTeNel u
TOBAphI, U MPOAHATU3UPYITE, KaKk TpadoBble anropuTmsl (Harpumep, PageRank umm anroputmsl
MOWCKa 10 TpadamM) MOTYT YIyUIIUTh KAaueCTBO pekoMeHmarui. [IoaroToBeTe npe3eHTanuio, B
KOTOPOH MPEeICTaBUTE PE3yJIbTATHI BAIIETO aHAIN3a U MOICIIH.
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Jdomaminee 3aganue 2.

3aganuel.

N3yunte OCHOBBI MATPUYHOH (PaKTOPU3ALNHU U PEATUIYUTE allTOPUTM, KOTOPBIN UCTIONb3YET
ATOT METOJ] JUIS PELICHUs 33/1a4l PEeKOMEHIATeNIbHON cucTeMbl. Vcnonp3yliTe HabOp JaHHBIX O
NpEeNoYTEeHUsX NoJbp30Barenet (Hanpumep, MovieLens). B Bamem npoekre:

o Peanu3syiite MmaTpuuHyt0 (PaKTOPU3ALUIO C UCHIOIB30BAHUEM IPAJUEHTHOTO CIIYCKa.

e OlrleHUTE KAYECTBO PEKOMEHAAIMN C MOMOIIbIO METPUK, TakuX kak RMSE nin MAE.

o IlogroroBpTe OTYET, B KOTOPOM OIMIUHATE IIPOLECC, PE3YJIbTAaThl KU BO3MOXKHbBIE
YIIy4IIEHUS.

3aganue 2.

Hccnenyiite MeTOIbI MPOABUHYTON (hakTOpU3aLnK, TaKHE KaK (PaKTOPU3ALHS UePEe3 CKPBITHIC
daxTopsl U perynsapusanus. Peanusyiite ouH U3 3TUX METOJIOB HA TOM e Habope NaHHBIX, YTO
U B IIEPBOM 33/1aHUH, T0OABHB:

o Perynapusanuio Juist npeJoTBpaleHUs epeo0yueHHUs..

o CpaBHeHUE NPOU3BOJUTEIBHOCTH ¢ OOBIYHON MaTpUYHOM (pakTOpHU3aLKeH.

o IloxroroBbre mnpe3eHTALMIO, B KOTOPOH MHpeNCTaBUTE pe3ybTaThl U 00CyIUTE, Kak
po/iBUHYTas (aKTOPHU3aLMsl BIUSIET Ha KAUeCTBO PEKOMEHJalUM.

3ananme 3.

CoznaiiTe HEMpOCETEBYI0 MOJENb JJS 3aJa4d PaH)KUPOBAHUS, UCIOJB3YS apXUTEKTYpY,
takyro kak RankNet win LambdaRank. B Bamem npoexre:

o BriOepure HaOop HaHHBIX, coAepKaumMii HHGOPMAIMIO O IMOJB30BATEISIX W X
HpEeAnoYTeHUsAX (HarpuMep, Habop TaHHBIX O MOMCKOBBIX 3aIPOCAX).

e OOyuuTe MOJEIb U OLIEHUTE Ka4eCTBO PAHKUPOBAHMSI C UCIIOIb30BAHUEM METPUK, TAKUX
kak NDCG unu MAP.

e IloaroroBbTe OTYET, B KOTOPOM ONMIIUTE APXUTEKTYPy MOJEIH, pPE3YJIbTAaThl U
IIPEIOKUTE BO3MOXKHBIE YIyULIEHHS ISl IOBBIIIEHUS KAUECTBA paH)KUPOBaHUS.

JomamHee 3a1anue 3.
3aganue 1.
N3yuute MeTobl O0BICHUMOCTHA U UHTEPIPETUPYEMOCTH MOJIENIed MAalTMHHOTO 00y4YeHMUS,
takne kak LIME u SHAP. Peanusyiite oquH M3 3THX METOJOB Ha yxXe OOy4EeHHOW MOaenu
(Hampumep, Ha Mojienu kKinaccudukanum). B Bamem npoexre:
e BriGepure Habop HaHHBIX (HAMpUMeEp, O KPEIUTHBIX 3asgBKaX WIU MEIUIIMHCKUX
JIMarHo3ax).

e OOBsiCHUTE TpeJCKa3aHUs MOAEIH IS HECKOIBKUX MPUMEPOB, HCIONb3ys BBIOPAHHBIN
METO/I.

e [loaroToBnTe OTUET, B KOTOPOM OMUIIHUTE, KAK HHTEPIPETUPYEMOCTD BIHUSET HA IOBEPUE
MOJIK30BaTEJICH K MOJIENI U KaKHe BBIBOBI MOYKHO CJIENIATh U3 TIOJYICHHBIX OOBSICHEHHH.

3ananmue 2.

Hccnenyiite paznuvHble TUMIBl cMelleHuid (bias) B JaHHBIX UM WX BIMSHHE HAa MOJCIH
MaIlIMHHOTO 00ydeHus. BriOepute onvH 13 HAOOPOB MaHHBIX, B KOTOPOM IPHUCYTCTBYIOT
CMEUIEHUS, U BBINIOJHUTE CIEAYIOIINE Iary:

o IIpoananusupyiiTe TaHHBIC HAa HAJTUYKUE CMEUICHHUH (HampuMmep, cMeleHNne BEIOOPKHU WK

CMEIIEHUE TTOATBEPIKICHNSA).
e OOyuuTe MOJIENTb Ha UCXOIHBIX JIAHHBIX U OIEHUTE €€ TIPOU3BOJIUTEIBHOCTb.
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o [lompoOyiiTe ycTpaHWUTh WIM YMEHBIIUTH CMEIICHUs (HApUMep, ¢ MOMOIIBI0 METOJIOB
nepernoA0OpKH WM B3BEIIMBAHUSA) W CPABHHUTE pe3yiabTaThl. [l0ArOTOBBTE OTYET C
AQHAJIM30M U BBIBOJIAMHU.

3ananmue 3.

Hccnenyiite MeToapl OOYYCHHs C MOAKPEIUICHUEM W BBIOEPUTE KOHKPETHYIO JTOMEHHYIO

cnenuduky (Hanmpumep, Urpbl, pPOOOTOTEXHUKA WM YIIpaBIeHHE pecypcamu). B Bamem mpoekre:

e PeanusyiiTe mpocTyro Mojenb o0ydeHus ¢ moAkperuieHneM (Hampumep, Q-learning unum
DQN) st periieHus 3a1a4y B BRIOPAHHOM IOMEHHOM crieu(uKe.

e Onenure 3PEKTUBHOCTh MOJICIH, MCIIOJIB3YSI COOTBETCTBYIOIIUE METPHKHU (HAIIpUMeED,
CpeaHee BpeMs JOCTHIKEHUS 1SN WIIM KOJIMYECTBO MOJIYICHHBIX HATpa).

e TloaroToBbTE MpE3EHTAINIO, B KOTOPOU 00CYAHTE, KaK IOMEHHBIE CTICIIU(DUKH BIUSIOT Ha
BEIOOD aJTOPUTMOB U CTpaTeTruii O0yUeHUs, a TAK)KE Ha PE3yJIbTAThI.

IIpumepHoe onMcaHue K COPEBHOBAHUIO

B copeBHOBaHWM HEOOXOJMMO PEUIMThH 33aJauy PAHKUPOBAHMS 110 INAHCY HAJIUYUS SBHOTO
bundeka (nmadk/mu3nanik). Jlis pemeHus MOXKHO —HCIOJb30BaTh JHOObIE Monenu (Kak
3aTparuBaeMbie B Kypce, TaK U HE BCTPEYABIINECS ).

B kadecTBe METPHUKH HCIIOIB3YETCS CPETHUI IO BCeM TeCTOBBIM noJb3oBareasiv ROC AUC.

basnel 3a copeBHOBaHME (MIPUBATHBIN JTHAEPOOPN):

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

IIpuMmepHbIe 3a1aHus N0 TecTaM
Tecr 1.
Bonpoc 1.

I'te HanOonbIINi MPOIIEHT PEKOMEHIaTeIbHOTO Tpaduka?
a) Google Play
b) Amazon
¢) Netflix
d) Pinterest
Otgert: C.
Bomnpoc 2.
B 1994 r. GroupLens npeanoxxuiau cucreMy Ha Oase:
a) Koutenrnoro i2i
b) KonnmaboparusHoro i2i
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¢) Kontentnoro u2u
d) KommabopatuHoro u2u
Ortsert: d.
Bomnpoc 3.
[Touemy perrenne yaactaukos The Netflix Prize ne Bueapumm?
a) bBombiime ancamOn Moeei
b) Cwmena mapagurmsl moTpebIeHUs
c) CwmeHa ympaBieHHs] KOMIAHUN
d) Mogenu ycnenu ycrapeTh
OtBerT: a, b.
Bomnpoc 4.
PexoMen1aTeIbHbIE AITOPUTMbI OIIEHUBAIOT Yepes:
a) Ilosip30BaTeIbCKHE OMPOCHI
b) Owunnaiin skcriepUMEHTHI
¢) Oddnaitn MmoaenupoOBaHHe
d) Tenmepst
Ortser: a,b,C.
Bompoc S.
Retention monp3oBaresneii npoiie BCEro 3aMepuTh B:
a) JIIMHHOM OHJIAIH KCIIEPUMEHTE
b) KopoTkoM OHIaliH 3KCIIEPUMEHTE
¢) Kopotkom odduiaiin MoaeupoBaHuu
d) oM oddaitn MoaEIHPOBAHHH
Otgert: a.

Tect 2.

Bonpoc 1.
K monensm Ha rpadax OTHOCSTCS:
a) PinSage
b) SASRec
c) LightGCN
d) TwHIN
OtBer: 4, C, d.
Bonpoc 2.
Implicit ALS otnuuaercs ot Explicit:
a) HesiBHBIM BBIBOJIOM peEIlICHHS
b) «Perynspusanueii» Ha OTCYTCTBHE B3aMOICHCTBUS
€) Hanuuuem naiikoB B Taprere
d) Hamnuuem KJIMKOB B Taprere
Ortsert: b.
Bomnpoc 3.
SASRec otnuuaercs or BERT4Rec:
a) OrcyrcTBreM 3agaun MLM
b) CnocoOHOCTBIO paboTaTh C MOCIEIOBATEILHOCTIMHU
¢) Kay3zanbHoit MaTpuIieii BHUMaHUS
d) CnBurom TapreTHoM MOCNIEI0BATEIILHOCTH HA | MO3UIIHIO
OtBerT: 4, C, d.
Bomnpoc 4.
Ha stamne panxupoBaHus JIydllie BCEro paboTaroT:
a) Explicit mogenu
b) Implicit mogenn
C) DBPUCTHKH (CBEXEE, MOMUCKH)
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d) SLIM
OtBer: a.
Bomnpoc 5.
K mopensim HelipoceTeBOro paHKupoBaHUsl OTHOCATCS
a) SA-TF
b) HiFormer
c) DCN-V2
d) Wide&Deep
Ortser: b, c, d.

IIpuMepHOe onUcaHUe U KPUTEPUH OLIEHUBAHUA K IK3aMeHY
Onucanue: DOK3aMeH NPOBOAUTCA B (opmare MOK-UHTEPBBIO — HMUTALUU PEAIbHOTO
TeXHHUECKoro cobecenoBanuss mo ML System Design ¢ ¢okycom Ha pekoMeHAaTeIbHbIC
cuctembl. Llenp skx3aMeHa — MPOBEPUTH YMEHHUE CTYACHTAa IMPOEKTUPOBATh, aHAIM3UPOBATh U
000OCHOBBIBAaTh APXUTCKTYpPHBIC DEIICHUS B O0JACTH PEKOMEHIATEIBHBIX CHUCTEM, a TaKkKe
JEMOHCTPUPOBATh TIIYOOKOE MOHMMAHUE KIIOUEBBIX KOHIEMIMA MAIIMHHOTO OOy4YeHUsS H
HHXKCHCPHBIX ACIICKTOB.

B xone skx3ameHa cTyaeHTy OyAeT IpeUiosKeHO CIPOSKTHPOBATh PEKOMEHAATEIBHYIO CHCTEMY
JUI 3aJ]aHHOTO CIIEHApHs, OTBETUTh HA BOMPOCHI WHTEPBBIOEPA, CBSI3aHHBIC C BHIOOPOM
QITOPUTMOB, O0paOOTKOW JaHHBIX, MACIITAOUPYEeMOCTHIO, OOBSICHUMOCTHIO, OOpHOOH ¢
CMCIICHUSIMHU U NPAKTHUECKUMH OTPAHUYCHUSMHU.

Kpurtepun oueHnBanus:

Kpurepuii Onucanue MaxkcuMaiabHbIN
0amn
[lonmmanue 3aga9u 1 CriocoOHOCTh PaBUIBLHO HHTEPIPETHPOBATH 2.0
TpeOoBaHMIA Ou3HEC-TIeNH U TPeOOBAaHUS CUCTEMEI.
ApPXUTEKTypa CUCTEMBI JIornYHOCTH M MOJIHOTA IPETIOAKEHHOM 2.0
ApPXUTEKTYPHI, YIET MacIITaOUPyeMOCTH U
OTKa30yCTOWYUBOCTH.
Bri6op 1 obocHOBaHME ObocHoBaHHE BBIOOPA METOJIOB 2.0
JITOPUTMOB pEKOMEHIATETIbHBIX CHCTEM (MaTpHYHAS

(hakTopu3alusi, HEUPOCETH U T.1I.)

O0paboTKka JaHHBIX U PaccMmoTpenue acnekToB NOArOTOBKH JAHHBIX, 15
Ka4eCTBO O0pBOBI C MPOIYCKAaMH U CMEILEHHUSIMU.
OOBSICHUMOCTD H ‘YMeHue UHTerpupoBaTh METOIbI 0OBICHUMOCTH B 1.0
HWHTEPIIPETHPYEMOCTD CUCTEMY JIJIs TIOBBIILIEHUS TOBEPUS

TI0JIB30BAaTENEH.
IIpakTHueckue BOIPOCH M | YUeT OrpaHU4YEHHUM BBIYUCIIUTEIBHBIX PECYPCOB, 1.0
OTpaHUYCHHS BpPEMEHH OTKJIMKA, 0€30MaCHOCTU M MPUBATHOCTH

JTAHHBIX.
Kommynukanus u YeTKOCTh U3N0KEHNS, CTPYKTYPHUPOBAHHOCTD 0.5
apryMeHTaIus OTBETOB ¥ YMEHHE BECTH TUAJIOT.
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3apanue OtBer KomMmnerenmus
n/n
1. | Kakoii cioco0 pa3zieneHus jaraceta Ha TpeHH/TecT 2 YK-6
B PEKOMEH/IATENIbHBIX CUCTEMaxX HanboJiee BEpHbIii?
1. Tlo aiitemam
2. Tlo Bpemenu
3. Ilo peliTuaram
4. Tlo ro3epam

2. | Kak Ha3BIBAETCS METpHKA kaugectBa | HitRate / HitRate@K / OIIK-2
PEKOMEH/IATEIILHOMN CHCTEMBI, ONIPECISIONIAs 00 HitrRate at K
PEKOMEHIATENBHBIX CIIMCKOB, JUISI KOTOPBIX CPEIH
BepxHUX K 00BEKTOB MPUCYTCTBYET XOTS ObI OIHMH
pETICBaHTHBIN JIEMEHT?

3. | Kak Ha3bIBaCTCS T OTKITUKOB B Explicit / SBHOE / [K-3
PEKOMEHIATEIbHBIX ~ CHUCTEMaX, IPpU  KOTOPOM SIBHOE B3aMMO/ICHCTBUE
NONb30BaTelb  HANPAMYKO  BBIpAXKAeT  CBOE / ABHOE / ABHOE
OTHOIIIEHUE K 00BEKTY (HampuMep, CTaBUT PEUTHHT BSaHMOHTF?tTBHe /

WM JaiK)? exphc
4. | Kak naswiBaeTcst MeTo MatpuuHoi (akropusarmu | ALS / Alternating Least I1K-4

UL KOJDTa0OpaTUBHOW (PUIBTPALIMN, TIPH KOTOPOM
BEKTOPHBIE MOJb30BaTENE U

00BEKTOB ONTUMHU3UPYIOTCS TOOYEPENHO?

MIPEACTABIICHUS

Squares / iALS /
implicit Alternating
Least Squares
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