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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuIuinHbl (Mo1yIst) «PeKoMeHIaTeNbHbIE CUCTEMBI) COCTaBJICHA B
COOTBETCTBUH C (hefiepalbHBIM TOCYJapCTBEHHBIM OOpPA30BATEIBHBIM CTAHAAPTOM BBICILIETO
oOpa3oBanus — 6akanaBpuar o creruaabHocTn 02.03.01 MaremaTrka 1 KOMIIBIOTEPHBIE HAYKH,
npodunp VCKycCTBEHHBIH HWHTEIUIEKT, YTBEPXKICHHBIM INPHUKa3oM MUHHCTEpCTBA HAYKH |
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 807 ot 23.08.2017 roxa.

N3ydyenune mucuniuimabl (MoIyist) «PekoMeHaaTebHbIe CUCTEMBI» BaKHO ISl HOHMMAHHS
MCTOJOB IICPCOHATIMU3AIMA KOHTCHTA W YIIYUHICHUSA ITOJIB30BATCIILCKOI'0 OIIbITA B PAa3JIMYHBIX
U(POBBIX CepBUCAX. DTHU 3HAHUS IO3BOJIIOT CO37aBaTh dPPEKTUBHBIC AITOPUTMBI, KOTOPHIE
IIOMOTAIOT OM3HECaM YBCIMYHUBATG BOBJICYHCHHOCTHb KJIIMCHTOB W OITHUMHU3UPOBATHL HNPOLCCCHL
NPUHSTHUS PEIICHUH.

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

Hacrosimas aucuumuinia (MOAysIb) BKIIFOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOArOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKH, MPOQPHIIH
VckycCTBeHHBIH HMHTEIUIGKT W BXOAWT B YacTh bioka 1, dopmupyemyro ydacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

Jucnunnuna (Moaynb) u3ydaercs Ha 3 win 4 Kypce B 5, 6 wiu 7 ceMecTpe Ha BBIOOD,
JOCTYITHA JUTISI IPOXOXKICHHSI TIPH YCIIOBUH YCTICIITHOTO 3aBEPIICHHS JUCIUTUTAHBI (MoayIist) «Deep
Learning (I'mybokoe o0ydeHwe)».

Heap u3yyeHuss TMCHMUIJIMHBI (MOAYJSA). OCBOGHHE METOJOB M aJrOPUTMOB, KOTOPHIE
MO3BOJIAIOT CO3/aBaTh NEPCOHATIM3UPOBAHHBIE PEKOMEHAALNN JIS 110JIb30BaTENeH, yaydnas ux
OTIBIT B3aUMOJICUCTBHUSA C IPOAYKTAMHU U YCITYTaMH.

3agauu u3yyeHus AMCUUIIHHBI (MOAYJIfA):

— OCBOEHME YMEHUN MPOBOAUTH pa3BEIbIBATENIbHBIN aHaAU3 PEKOMEHAATEIbHBIX
JAHHBIX, PEAIN30BbIBATh KJIACCUUECKHE PEKOMEH/1aTeIbHbIE AITOPUTMBI;

— (¢opMupOBaHHE HaBbIKA BJIAJICHUS COBPEMEHHBIMU OMOIMOTEKaMH Ji MOCTPOCHUS
PEKOMEHIaTENbHBIX CHCTEM, METOAAMM OLIEHKH KauecTBa PEKOMEHIATENBHBIX aJIrOPUTMOB,
METOJIaMH padOThl C MAaTPUUHBIMH, TEH30PHBIMHU.

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00y4AIOUIUIACS 10JIKEeH:

3Hamp:

— TO0Jb3Y U (pUHAHCOBBIN AP (HEKT PEKOMEHIATENbHBIX MIaTPOPM;

— YCTPOMCTBO COBPEMEHHBIX UHIYCTPUAIBHBIX PEKOMEHATENbHBIX CUCTEM;

— c1nocoObl MOBBIIEHUSI 00BICHUMOCTH U YMEHBIIEHHS] CMELIEHU peKOMEHIaTelbHbIX
aJITOPUTMOB;

ymembw:

— TMPOBOJUTH Pa3BeAbIBATEIbHBIN aHAIN3 PEKOMEH/IaTENbHbBIX TaHHBIX;

— pealHn30BBIBATH KJIACCUUECKHE PEKOMEHAATEIbHbIE aITOPUTMBI;

— coOupare peKoMeHJaTeIbHbIe MaUIUTaifHbl U3 0a30BBIX AJITOPUTMOB;

enademp:

— TMpPUMEHEHUEM COBPEMEHHBIX OMOIMOTEK AJIsi MOCTPOEHUS PEKOMEH /IaTeIbHBIX CUCTEM;

— MeTOJaMHM OLIEHKH KayecTBa pEKOMEH/IaTeIbHBIX aJITOPUTMOB;

— MeToAaMH paboThl ¢ MATPUYHBIMHU, TEH30PHBIMH, MTOCIEA0BATEIBHBIMU U T'PadOBBIMU
JTAHHBIMHU.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Kommnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHUS IUCHUILIMHBI (MOIYJS) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus | Coaep:xxanne komnerenuuu | HNugukatop | IlepedyeHb MjaHUPYyeMBbIX pe3y/bTATOB
KOMIIeTEeHIIUH 00y4eHusi 0 JMCHUIIMHE (MOTYJII0)
VK-1. Crioco0eH OCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbLI MOMUCKA U aHaJIN3a
TIOWCK, KPUTHYECKHI aHaJIH3 WHPOPMALUK B 00JIACTH UCKYCCTBEHHOTO
U CHHTE3 H(pOpMaIu, MHTEIJIEKTa, OCHOBHBIC TTPUHITUTIHI
MIPUMEHSATH CUCTEMHBIH KPUTHYECKOH OIEHKH HCTOYHUKOB
MOJXOJ TSl peIeHHUs WHPOPMALIUH U MX PEIEBAHTHOCTH.
MOCTaBJICHHBIX 33729 YK-1.2. YMeeT KpUTHUECKH OIICHUBATh
WMCTOYHUKY HH(POPMALINN U
CHUHTE3UPOBATh JaHHBIC U3 Pa3IMIHBIX
WCTOYHUKOB ISl PELICHUs 3a]ad,
MPUMEHATH CUCTEMHBIH MOIX0 K
aHAN3Y ¥ PEIICHUI0 KOMIUTEKCHBIX
mpooJieM
YK-1.3. HMeeTt npakTHUECKHUA OTBIT pabOTHI €
COBPEMEHHBIMU UHCTPYMEHTAMH U
TEXHOJIOTHSIMU 17151 00pabOTKH
nHpOpMauK, GOpMYIUPOBAHUH U
CTPYKTYpUPOBAaHHUHM 3a/1a4 Ha OCHOBE
TOJTYYeHHON HH(OPMAITHH
YK-2. CriocobeH onpenessiTe Kpyr YK-2.1. 3HaeT AeUCTBYIOIIKE TIPaBOBbIE HOPMBI,
3a7a4 B paMKax peryaupyromye AesaTelIbHOCTh B 00JIacTH
MOCTABIICHHOH IIETTU U pelIeHus 3a7a49, OCHOBHBIE METO/IBI H
BBIOUPATH ONTUMAITEHBIE TIOJIXOJIbI K OTIPEJISNICHHIO KPyra 3a7a4
CIIOCOOBI MX PEIICHHUS, YK-2.2. YMeer onpenesaTh KpyT 3a7ad B paMKax
UCXOMSI U3 IEHCTBYIOIINX MTOCTABIICHHOH I11eITH, BRIOMPAThH
MIPAaBOBEIX HOPM, ONTUMAJbHBIE CTIOCOOBI PEeNIeHHS 3a/1a4,
UMEIOIIIUXCS PECYPCOB U YUUTBIBAS UMEIOIINECS PECYPCHI 1
OTpaHHYEHUH OTrpaHUYCHHUS
YK-2.3. NmeeT npakTUYECKHU ONBIT TPUMEHEHUS
3HAaHWH O IPABOBBIX HOPMaX M pecypcax B
peaNbHBIX CHTYaIUsX, pa3paOdoTKH U
pealM3anuy pereHnid B COOTBETCTBUH C
YCTaHOBJICHHBIMH OTPaHHYEHHUSIMH
OIIK-1. Crioco0eH HaxOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METOAbI M MMOAXOOBI K
(bopMyJIMpOBaTh U pemaTh pEIIeHHIO 3a]1a4 PUKIIAJTHOW U
aKTyaJIbHBIC U 3HAYHMBIC KOMITBIOTEPHOW MaTeMaTuKH, BKIIIOYast
npo0JeMbl IPUKIIATHON 1 ANTOPUTMBI, MaTEMaTHIECKOE
KOMITBIOTEPHOW MaTeMaTHKH MO/JICJIMPOBAHNE U TEOPUIO ONITHMHU3AIIVH,
a TaK)Ke COBPEMEHHBIE HHCTPYMEHTBI U
TEXHOJIOTHH, UCIIOJIb3yEeMbIE B 3TON
obnactu
OIlK-1.2. YmMmeer aHaIM3upOBaTh U GOPMYJIUPOBATH

MAaTeMaTUYCCKHUE 3a/1a4u, IPUMCHATDH
COOTBCTCTBYIOIINEC METOABI U AJITOPUTMBI
JJId UX pCIICHUS, a TAKXKE
HUHTCPIPCTUPOBATH U NIPCACTABIIATH
PE3yJIbTaThl B IIOHATHOU M ,Z[OCTyHHOfI

dhopme
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OIIK-1.3.

NmeeT npakTuveckuii OmbIT pabOTHI HaJl
MIPOEKTaMHU HIIM UCCIICIOBAHMSIMHU B
00JacTH MPUKIIATHON U KOMITBIOTEPHOH
MaTEMAaTHKH, BKIIOYas Y4acTUC B
KOHKYpCax, ONMMITHA/IaX WK HAYYHBIX
My OIHUKAIVSIX, T1e OBLTH PEIICHBI
aKTyaJIbHBIC U 3HAYMMBIC 33]]a4H

IK-1. CriocobeH onpeaensTh [K-1.1. 3HaeT OCHOBHBIE TEOPETUUECKHE

o0mue GopMsl U KOHLIETIIIMY U IPUHIUIIBI, OTHOCSIINECS K

3aKOHOMEPHOCTH 0071acTH 001aCTH MAIIMHHOTO 00YUYeHHUS, a TAKXKe

MAIIMHHOTO 00yUeHHS KITIOYEBbIe 3aKOHOMEPHOCTH M MOJIEIIH,
KOTOpbIE IOMOTAOT B aHAJIN3E U
MHTEPIPETALNH JaHHBIX

[K-1.2. YMeeT IpoBOJUTh CUCTEMATHUECKUI
aHanu3 00sacTu pa3pabOTKH, BEISBIST U
(hopMymupoOBaThH 00IIME 3aKOHOMEPHOCTH
U TEHACHLNH, a TaK)Ke IPUMEHATh
METOMBI UCCIICIOBAHMUS TSI TOTYICHUS
HOBBIX 3HAHUH M NOHUMAHUSI
IK-1.3. NmeeT npakTudeckuii ombIT pabOTH B
001acTH MAIIMHHOTO 00YUYCHHS, BKITIOYAs]
y4acTHe B HayYHBIX POEKTaX,
HCCIICIOBAHUAX WIIN IPAKTUIECKUX
3aJjaHusIX, T1e ObUIN BBISIBICHBI U
omnucaHbl 001e GOpMBI 1
3aKOHOMEPHOCTH
IK-2. Crioco0eH pemiaTs THITOBBIC [K-2.1. 3HaeT 0CHOBBI HH(POPMAIIMOHHON U

3a71a4¥ PO eCcCUOHATBHOM oubnmorpaduveckoi KyJIbTyphl, a TAKKe

JeSITeIbHOCTH B 00JIaCTH MPUHIMITE THPOPMAITUOHHOH

HCKYCCTBEHHOTO 0e301acHOCTH ¥ IPUMEHEHUS

MHTEJIEKTa, ONUPAsCh Ha MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX

UHQOPMAITMOHHYIO 1 TEXHOJIOTHH B TPO(heCCHOHATBHOM

oubnmorpadudeckyro JIeSITEIIbHOCTH

KYJIbTYpY, ACIONB3Ys [K-2.2. VYmeer 3¢)(heKTUBHO HCIIONB30BAThH

UHPOPMaIIOHHO- WHPOPMAITMOHHO-KOMMYHUKAIIIOHHEIE

KOMMYHHKaIIHOHHBIE TEXHOJIOTHH JIJISl pEIICHHUS CTaHAAPTHBIX

TEXHOJIOTHH U YUUTHIBAS 33124 po(heCCHOHATBHOM AeATEITBHOCTH,

OCHOBHBIE TPeOOBaHHUS YUYHUTBIBas TPEOOBaHUS HHPOPMAIIMOHHOM

UHQOPMAaIMOHHOH 0e30MmacHOCTH

0e3omacHOCTH [K-2.3. Hmeer ombIT paboThl ¢

HH(POPMAITUOHHBIMH PECypcaMu
TEXHOJIOTHSIMHU B 00JIaCTH
HMCKYCCTBEHHOI'O MHTEJICKTA, BKITFOYAs
co0roieHre HopM HHQOPMAITMOHHOM
0€e30MacHOCTH
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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 24 JloMarrHaue
CHUCTEMBbI 3aaHuA
4 [IpoGiems! u 6 6 26 Jomamrane
CMEIIeHUS 3a/IaHus,
Tect
5 WNunycrpuaabHbie 8 6 26 Jomarane
TEXHOJIOTHA 3a/laHus,
CopeBHOBaHUE
IK3amen 4
Hmozo: 32 30 4 124
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) 10 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. [IpoOiemMBl U CMEmeHUs.
OOyueHue ¢ MOJKPENIICHUEM.
5 WHaycTpuaabHblEe TEXHOIOTHH Wunyctpuaneaeie TexHomoruu. JlomeHnsle crieruduku. O0cyxaeHue
IMPAKTHUYCCKHUX BOITPOCOB.
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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.

Ocnognasa numepamypa:

1. Manos, 1. A. I'mybokoe oOyueHue u aHanu3 JaHHBIX. [IpakTHUeckoe pyKOBOJCTBO :
npakTudeckoe pykoBoacTBo / J[. A. Manos. - Cankt-IletrepOypr : BXB-IlerepOypr, 2023. - 272
c. - ISBN 978-5-9775-1172-8. - Tekcr : AIICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2123365.

2. PabGueBckuii, A. H. CuHTeTHYECKHE JAaHHBIC U PAa3BUTHE HEHPOCETEBBIX TEXHOJIOTUH :
yueOHuK 11st By30B / A. H. PaGueBckuii. — MockBsa : U3narensctBo FOpaidt, 2025. — 187 c. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-17716-9. — Tekct : SJEKTpOHHBIA //
Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568661.

3. Memxenouu, JI. ANTOpUTMBI U CTPYKTYpPHI Ui MAacCHUBHBIX HAOOpOB IaHHBIX :
npakTudeckoe pykoBoacTBo / [I. Memxkenosud, 3. Taxuposud ; miep. ¢ anri. A. B. Jlorynosa. —
Mocksa : JIMK Ilpecc, 2024. - 342 c. — ISBN 978-5-93700-250-1. - Tekcr : anexTponnsiid. - URL.:
https://znanium.ru/catalog/product/2205044.

4. PaBuuanaupan, C. I'myookoe oOyuenue c¢ noakpemneHuem Ha Python. OpenAl Gym u
TensorFlow nns npodu : npaktudeckoe pykooactso / C. Papuuannupan. - Cankr-IlerepOypr :
[Tutep, 2020. - 320 c. - (Cepus «bubnmoreka nmporpammuctay). - ISBN 978-5-4461-1251-7. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1756109.

Hononnumenvnan r1umepamypa:

1. CkopyOckuii, B. 1. MaremaTnueckast J1oTuka : y4eOHHMK U IPaKTUKyM Juist By30B / B. 1.
CxopyOckuii, B. 1. [Tonsixos, A. I'. 3p1koB. — Mocksa : M3garensctBo FOpaiit, 2025. — 211 c.
— (Beicmiee oOpaszoBanme). — ISBN 978-5-534-01114-2. — TekcT : dNEeKTPOHHBIA //
OopazoBarenpHas miatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561076.

2. Koncrantunosa, E. B. Teopwus rpadoB: anredpandeckas TCOpHUs : YICOHUK ISl BY30B /
E. B. KoncrautunoBa. — MockBa : WznarensctBo FOpaiit, 2025. — 123 c¢. — (Bniciiee
obpazoBanmue). — ISBN 978-5-534-20172-7. — Texct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/569211.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BcexX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENbCKOM paboT 00yUarouuXxcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomMerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
WHJUBUIYAJIbHBIX KOHCYJIbTALUN, TEKYIEr0 KOHTPOJIS U IIPOMEKYTOUHON aTTECTAllUU, a TAaKKe
HOMEIICHHUS ISl CAMOCTOSATENIFHON PaOOTHI M MOMEIICHUS U XPAaHEHUS ¥ TPOPIIIAKTHYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
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MeOeNnbl0 U TEXHUYECKHMMHU CpPEACTBAMHM OOydYeHMs, CIyKalllUMH Ul MpPEeACTaBICHUs y4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHX, OCHAILCHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHATN3UPOBAHHBIM 000pYyI0BaHHUEM, BKIJIIOYAs! IEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUI WCHOJb30BAHUS MHBAJIUAAMHU M JUIAMUA C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 30POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  3JEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATENBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHclie 3JCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCCHOHAIBHBIM 0Oa3am
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusl, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | basza manneix g I T-crienuaancTos https://habr.com
3. | Baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIETO 0Opa3oBanus Poccuiickoit deneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopasosanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCIOIB3YEMbIX TIPU  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 110 IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHseMoe

OnepanuoHHbIe CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) [ sapy6exmoe | nuuensuonnoe

BpaysepsI:

Slupexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpOCTPaHIEMOe
Google Chrome 3apyOeKHOe CBO0OOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHUS

Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE

TeXstudio 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITporpaMMHoe oGecnieueHne 1JIsi IVIAHHPOBAHHUSI U Y4€Ta BPeMEeHM:

Toggle app | sapyGesxuoe | cBOGOIHO pacIpocTpaHseMoe
CucTeMbl YHPaBJIeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe
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Cucrtembl ynpapjaeHHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for HyperV | sapy6Gesxuoe | muuensnonnoe
CrpaBo4YHO-NIPaBOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIpaBOBast OTEUECTBEHHOE JMLCH3UOHHOE
cucTemMa

CpencTBa aHTUBHPYCHOIH 3a1IIHTHI:

Kaspersky Endpoint Security amnst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE

Cranpmapraeiii Russian Edition

Cpenbl pa3padoTKkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOHO pacIpoCTpaHsIeMOe
Anaconda 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:

AutoPsy 3apyOeKHOE CBOOOIHO PacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtemsbl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOexKHOE | CBOOOIHO PaCIpPOCTPaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO paCIpPOCTPaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeTtoanueckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B mpornecce uzyueHust AUCHUIINHBL (Moayiisi) «PekoMeHiaTenbHble CUCTEMBI» B paMKax
TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH HCIOIb3YIOTCS TaKUE BUABI Y4€OHOM paldOThl, KaK JIEKIHH,
IIPAKTUYECKHE 3aHATHS, JOMAIHHAE 3a/laHusl, TECThl, CODEBHOBAHHUE, a TAK)KE PA3JIUYHbBIE BUIbI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcs MO 3aJaHHI0 IPENOAABATENs, HAIpPaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIUIeHHMe  MPaKTHYECKUX
poecCHOHANBHBIX KOMIIETEHIINN, TOOIIPEHNUE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
npernoiaBaTeseM yaeOHOTo MaTepraa, Kak paBuiio, TEOPETHYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCsi BECTH KOHCHEKT JIEKLHUi: KpPaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HWICH, BHIBOJBI M OOOOIICHHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TONBITATHCS HAWNTH OTBETHI B PEKOMEHOBaHHOM yuTeparype. Eciu
pa3oOpaThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (npaxmuueckom 3ansamuu) — akTUBHas paboTa CTy[EHTa Ha CEMHUHApe,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENs ¥ YYACTHE B IUCKYCCHHU.

Jlis yCcHemHoro y4acTsi B CEMUHape CTy/IeHTaM PEKOMEHAYETCs 3apaHee 03HAKOMUTBCS C
TeMON OOCYXXAEHHUS, IPOUYNUTaTh HEOOXOJUMbIE MaTepHajbl U MOJATOTOBUTH BOMPOCHL. BakHO
aKTHBHO CIIYIIaTh M BOBJIEKATHCS B TUCKYCCHIO, BEICKA3bIBasi CBOM MHEHHS U apTYMEHTHPYS HX.
[Ipu oTBeTax Ha BONPOCHI MPENONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OTMPAsiCh HAa U3y4YEHHBII MaTepHrai. Takke IMoJIe3HO MOIEPKUBATH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.

DNEeKTPOHHBIA JOKYMEHT




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

HpI/I pa60Te Had AOoOMallHUMHU 3aJaHUSIMHW BaKHO BHHMATCIIBHO O3HAKOMUTLBCI C
TpeOOBAaHUSAMHU U CPOKAaMH BBINOJIHCHHs. PeKoMeHyeTcss pa30MBaTh 3aJaHHs HA 3Tarbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTh Marepuai. Mcmonp3oBaTh pa3iuyHble HMCTOYHHKU
uH(pOpMaIKH, BKIIOYas YIeOHUKH U OHJIAHH-PECyPChI, I 00Jiee rITyOOKOro MOHUMAaHHMSI TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HAHWH. [IpOBOIWTCS MMOCIIE OCBOCHHS OIHOW WIH
HECKOJIbKUX TEM M CBHJICTEIILCTBYET O KayeCTBE IMOHMMAHUSI OCHOBHBIX MOHSATHI HM3y4aeMOro
Marcpuraja. TecToBbIC 3aaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBIM pa3aciiaM,
B2)XHBIM TEPMUHOJIOTHYECKUM KaTETOPHSIM U3Y4aeMOH JUCIUTUTAHBI (MOJTYJIs).

st MOArOTOBKU K T€CTY HEOOXOAMMO 3HATh TEPMUHOJOTHUECKHUI anmapar JTUCHUILTAHBI
(MOTyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPHUIA U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHON
JICKCHKEC. BJIa[[eHI/Ie HOHATUHMHBIM arrmaparoMm, BKIIIOUYEHHBIM B TECTOBBIC 3aJaHus1, I1IO3BOJISACT
NperoJiaBaTeNit0  OBICTPO  NPOBEPUTH  YPOBEHb  MOHMMAaHUS ~ CTYICHTAMHU  BaXKHBIX
METO0JIOTUYECKUX KAaTETOPHIl.

CopesHosanue — OpPraHU30BAaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
COINIEPHUYAIOT JPYT C JAPYrOM JUIS JOCTHIKCHHS ONpPEIeNICHHOM IeNd, AEMOHCTPHPYS CBOU
HABBIKH, 3HAHUS WU CIIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B mporecce moAroToBKM K COPEBHOBAHUIO OMUPANTECH HA CIEIYIONINE PEKOMEHIAINN:

1. Ilonnmanue 3aJa4M: BHHUMATEIBHO M3YYUTE YCIOBUS COPEBHOBAHUSA M YETKO
OTIpe/ICIIUTE 3a/ady, KOTOPYI0 HEOOXOJMMO PEIIuTh. Y OeAWTeCh, YTO Bbl MOHMMAETE, KaKWe
METPUKH OYIyT UCIIOJIB30BAThCS ISl OLEHKU BalllMX PE3yJIbTaTOB.

2. COop MaHHBIX: O3HAKOMBTECH C TPEAOCTABICHHBIM HaOopoM naHHBIX. [IpoBemute
aHaAJIU3 JaHHBIX, BBISIBUTE MPOMYIIEHHbIC 3HAYEHHUS, BBIOPOCHI U Jpyrue 0COOEHHOCTH, KOTOPbIE
MOT'YT IIOBJIUATH HAa MOACJIb.

3. BbIOOp aaropuTMoOB: HCCIelyWTe pa3IUYHble AJITOPUTMbl MAIIMHHOTO OOyuYeHUs,
MOJIXO/AIINE U Bamiel 3amadn. HauHuWTe ¢ MpOCTBIX MOJENel, 3areM mepexoauTte K Ooiee
CJIO’KHBIM, €CIT 3TO HEOOXOAUMO.

4. O0yuyeHune U BaJIMJAUMA: pa3feiuTe AaHHbIE HA OOyYalollyl0 U TECTOBYIO BBIOOPKHU.
Hcnonb3yiiTe Kpocc-BaIMIALMIO ISl OLIEHKH KauecTBa MOJIENH U U30exkaHHs epeoOyueHHs.

5. OnTuMu3anus TUNEPNapaMeTPoOB: DKCIIEPUMEHTHPYHTE ¢ HACTPOHKAMU aJTOPUTMOB,
JUIS HAXOKJICHUS ONITUMAJIbHBIX TUIIepIapaMeTpoB.

6. JlokymMeHTAUUsl ¥ Mpe3eHTANMA: BEIUTE 3aIMCHA O CBOMX IOJXO0JaX, pe3ylbTarax U
BbIBOZIaX. [I0ArOTOBBTE SICHYIO M CTPYKTYPUPOBAHHYIO MPE3EHTALNIO /Il (PUHAIBHOTO OTYETA.

7. O0paTtHasi CcBSI3b W YJy4YlleHHe: TIOCIE TIOJIYYEHHUS pe3yTbTaTOB COPEBHOBAHUS
NpoaHaIM3UPyHTE OIIMOKM M HEAOCTaTKM Bameidl Mmojenu. Mcnonab3ylTe 3TOT ONBIT M
YIYUHICHHUS CBOUX HABBIKOB B 6y)1ymeM

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAaNpaBiCHHAs Ha YIIIyOJeHHOE
U3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YYEOHON AUCIMIIUHBI (MOTYJIS).

B npouiecce camocTosTeNIbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepuaiaMH pu MUHUMAJILHOM y4YacTHH MpernojiaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCIIEKTaMH JIeKIHi (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MAaTepUAJIOB IJIAHOB
U TE€3UCOB OTBETOB, U3yUEHHUE JIOMOJHUTENIBbHBIX TEM, BHINOJIHEHHE y4eOHO-HUCCIIEI0BATENbCKUX
3aJ]aHUN U IpyToe.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 110 JUCHUILIMHE (MOAYJII0)

Kputepun nosyyeHusi ypoBHsi M OlleHUBaHUA cOPMHUPOBAHHOCTH KOMIIETEHUMH MO
aucuunanHe (moay.aamw) «PekoMeHaaTe/bHbIE CHCTEMbI»

OrneHuBaHue YpOBHS Y4E€OHBIX JOCTIDKCHUN, OOYYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISICTCS B BUJIC TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTaIlUH.

DNEeKTPOHHBIA JOKYMEHT



IIpome:xxyTouHasi aTrecTauMsi 1O AUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
9K3ameHa, Py 3TOM TIPOBOJUTCS OLIEHKA KOMIIETEHIINNA, CPOPMUPOBAHHBIX 11O JUCIUTUIMHE.

JInsi OLIEHMBAHUS TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTecTaIiu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATUOAIPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

JecaTubannbHasi IlarubamibHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OLICHKA OLICHKA JAMCUMILIMHE (MOLYJIIO)
10 OTnraHO CTyneHT TONHOCTHIO BIAJ€eT 3HAHMSIMHE, H3JIO0XCHHBIMH B
9 OTIM4YHO paboueil mporpaMme, U rIyOOKO OCMBICIISET JUCHUIUTUHY. OH
8 OTINYHO CaMOCTOSITETIbHO M JIOTUYECKU IIOCIEJ0BATEIbHO OTBEYAaeT Ha

BCE BOIPOCHI, aKIEHTHPYsS BHUMAaHUE Ha HAUOOJIEE BaXKHOM.
YMeeT aHaNM3UpPOBaTh, CpPAaBHHBATh, KIACCH(UINPOBATH,
0000maTh,  KOHKPETH3WPOBAaTH W  CHUCTEMAaTH3WPOBATH
H3y‘1€HHI:II>i Marcpuall, BBIACIASA KIHOYCBBIE MOMCHTBI H
yCTaHABIUBas  NPUYMHHO-CICACTBEHHBIE  CBS3H.  YeTko
(dbopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3yIbTaThI
aHaJM30B M APYTHX UCCIENOBAHUH, a TAK)KE PEIIAeT CIOKHBIC
3agayn. CTyJIEHT XOpOIIO 3HAKOM C METOJaMHU HCCIIEIO0BaHuUS,
HCO6XOILI/IMBIMI/I JJIsA HpaKTH‘ICCKOﬁ ACATCIIbBHOCTH, U YMECT
CBSI3BIBaTh TEOPETHUYECKUE ACHEKTHI JTUCHUIUIHMHBI (MOIYJIS) C
MMPAKTHUYCCKHUMU 3aJ]a4aMU.

7 Xoporo CryneHT o0namaer 3HAHUSMH MpEeAMETa MOYTH B ITOJHOM

6 Xoporo o0bemMe paboueil MporpaMMbl U CaMOCTOSITENILHO, JIOTHIECKH
MOCJIE/IOBATEIHHO U BCECTOPOHHE OTBEYAET HA BCE BOMPOCHI,
AKICHTUPYSA BHUMAaHWEC Ha HaI/IGOJIee 3HAYUMBbIX MOMCHTAax. OH
yMeeT aHaJM3UpOBaTh, CPaBHHBATh, KIACCH(PHUIIUPOBATD,
000011aTh,  KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
H3yquHBIﬁ Marcpuall, BbBIACIAA €TI0 KIIIOYECBBIC ACIICKTHI U
yCTaHaBJINBAsK MIPUYHHHO-CIICICTBEHHbIE CBSI3H.
DOopMyNIUpYyET CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3ysbTaThl aHAIW30B M JPYIMX HCCIEIOBAHUN, a TaKKe
pelaeT CIIOKHBIE CHTYaIllMOHHbIE 3ama4u. CTYIEHT XOPOIIO
3HAKOM C MCTOJaMH HCCJIICAOBAaHUA, HeO6XOJII/IMbIMI/I JUISL
MPAaKTHYCCKOW  JESITENbHOCTH, H  yYMEET  CBS3BIBATH
TECOPETUYCCKUEC ACIICKTHI npeameTa C MMPAKTUICCKUMU

3aJadyaMu.
5 y,I[OBJ'IeTBOpI/ITeJ'IBHO CTy):[eHT 06ﬂa,uaeT 0a30BbIMH 3HAHUSIMU II0 JUCHHUITIINHE
4 Y,I[OBHCTBOpI/ITeHBHO (MO}IyJHO), HO UCIIBITBIBACT TPYAHOCTHU TP CAMOCTOATCIIBHBIX

OTBETax M HMCIIOJIb3YeT HeTOuHble (GopmynupoBku. B xome
OTBETOB OH JIOMyCKAeT OIMNOKH, KaCAIOIUECS] CYyTH BOTIPOCOB.
CryneHT croco0eH pemnaTh TOJIBKO caMble TPOCTHIC 3a7a9d U
BIaJiceT  JIWIIb  MUHUMAIBHBIM  HaOOpOM  METO/OB

HCCIIeIOBAHUSI.
3 He cnaun CryneHT He oBjiaaen 00sM3aTeIbHBIM MUHUMYMOM 3HAHUH 110
He cnan MpEeAMETY U HE MOXKET OTBETHUTh Ha BOIPOCH, JAXKE €CIU
1 He cnan MpenojaBaTenb  33[aeT  JOMOJHUTEIbHBIE  HABOJSIIUE
BOIIPOCHI.
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HuctunrmummHa (Moayns) «PekoMeHIaTenbHBIE CHCTEMBI» OLEHHBACTCS — CIETYIOLIIM
o0OpazoM:

AKTHBHOCTb | Bec ‘ KoJauuecrso | Onucanue

Haxonumenvnasn ouenka

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

TecTsr 2 [Mucermennas pabota ¢ HabopoMm 3a1ad, KOTOPBIE HYKHO
PEIIUTH 32 OTPaHUICHHOE BPEMS

CopeBHOBaHUE 1 Kaggle-style copeBroBanue ¢ 3amaueii Ha RecSys

Hpome.)fcymouuaﬂ ammecmauun

Ox3amMeH 40% 1 VYcTHBIE WK THCbMEHHBIE OTBETHI HA BOIIPOCHI IO BCEH
JUCIUIUIMHE (MOIYIIIO)

®opmyJia pacyéTa UTOrOBOI OLIEHKH MO JUCHUILINHE (MOIYJII0) «PekoMeH1aTe/IbHBIE
cucrembl»: «0,6 x HakonuTenbHas oneHka (0,5 X cpeqHee 3a qoMarrHue 3ananus + 0,2 X cpenHee
3a tecthl + 0,3 X copeBHOBaHue) + 0,4 X 3K3aMeH».

Texymmii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 32 JaHUS

Jlomamnee 3aganue 1.

3ananme 1.

PaspaboTaiiTe KOHIENIHIO OU3HEC-TIPHIIOKEHHS], KOTOPOE PelraeT KOHKPETHYIO TpodiemMy B
Balllell 1eJIeBOM OTpaciu (Hampumep, 37paBOOXpaHEHUE, OOpa3oBaHME WM SJIEKTPOHHAs
KomMmeprusi). OnuiuTe KiIroueBble (QYHKLIMU MPUIIOKEHMS, LEJIEBYI0 ayJIuTOpPUI0O U
npezrnonaraeMele MeTpuku yenexa. Cozfaiite mpoToTun uaTepdeiica moyib30BaTesns ¢ TOMOIIbIO
1r000T0 MHCTPYMEHTA JUTsl TpoeKTupoBaHus (Hanpumep, Figma unu Adobe XD).

3ananue 2.

Breibepure Tpu pa3nMYHBIX METOJA OLEHKM KadyecTBa IPOTPAMMHOTO OOecredeHus
(HampuMep, TECTHPOBAaHUE, PEBBIO KOJAa W AaBTOMATH3MPOBAHHBIE TECTHI) W MPOBEAUTE
CPaBHUTENBHBI aHAIM3 WX TPEUMYIIECTB M HEIOCTaTKOB. Hamummrte OT4eT, B KOTOPOM
OOBSICHUTE, KaK KaXIbli M3 METOJ0B MOXET ObITh INPUMEHEH B Hpolecce pa3paboTKu, U
IPEUIOKUTE PEKOMEHJAIMHU [0 X KOMOWHUPOBAHMIO JUISl TOCTUKEHHS HAMITYUIINX PE3YJIbTaTOB.

3ananmue 3.

Hccnenyiite nBa moaxoaa Ha Oase mozo0us (Hampumep, KostabopaTHBHAs (UIBTpALUs U
KOHTEHTHas (PUIbTPAIHsI) U CO3[AiTe MOJIENIb PEKOMEH/IATEIbHOW CUCTEMBI, UCTIOB3Ysl OJIMH U3
ITHX TIOAXOJOB. 3aTeM TOCTPOWTE TPadoBYIO MOENb, MPEACTABISIONIYIO ITOJIb30BaTeNeH H
TOBapbI, U MpoaHAIM3UPYHTE, Kak TpadoBbie adroput™Mel (Hanpumep, PageRank nnm anroputmsl
MOWCKa 10 Tpadam) MOTYT YIyUIIUTh KAuecTBO pekoMeHmaruii. [IoaroToBeTe npe3eHTanuio, B
KOTOPOH MpeICTaBUTE PE3yJIbTAThI BAIIETO aHAIN3a U MOICIIH.

JlomamHee 3agaHue 2.

3amanmnel.

W3y4unte OCHOBBI MATPUYHOHN (HDaKTOPU3AINH U PEATU3YITE aNrOpPUTM, KOTOPBIA UCIIOJIb3YeT
ATOT METOJ JUIsl PEIIeHUs 3a]]a4i PEeKOMEHIaTeNIbHOU cucTembl. Mcnomp3yiite Habop JaHHBIX O
MIPEANOUYTEHUAX ToJIb3oBaTelel (Hampumep, MovieLens). B Bamem npoekre:

e Peanu3yiiTe MaTpuuHyIO (PaKTOPHU3AIMIO C UCTIOIH30BAHUEM IPAJUCHTHOTO CITYCKA.
e OreHuTe Ka4eCTBO PEKOMEHAAIMN C MOMOILbI0 METPUK, TaknuX kak RMSE nin MAE.
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o [IloaroroBbTe OTYET, B KOTOPOM ONMIIKUTE MPOLECC, PE3YIbTaThl U BO3MOXKHbBIE
YIIy4LIEHUS.

3ananue 2.

Hccnenyiite MeTOBI MPOJIBUHYTOM (DaKTOpU3aIlNK, TaKKe KaK (PakTOpU3aIus 4epes CKPhIThIC
dakTopbl U perynspuszaius. PeannsyiTe olMH U3 3TUX METOJOB HAa TOM e HabOope JaHHBIX, YTO
U B IIEPBOM 3aJ]aHUH, TOOABUB:

e Perynspuszanuto uig npe1oTBpaLieHUs nepeoOyueHusl.

e (CpaBHEHHE MPOU3BOIUTEIHLHOCTH C OOBIYHON MaTPUYHOHN (haKTOpPU3AIUCH.

o IloaroToBbTe mHpe3eHTALMIO, B KOTOPOW MpPEICTaBUTE PE3yJbTaThl U OOCYIUTE, Kak
npoABUHYTas (haKTOPHU3AIHS BIHUSICT HA KAYECTBO PEKOMEHIAIIHIA.

3aganue 3.

Co3zpmaiiTe HEMpPOCETEBYI0 MOJENb JJIA 3aJaud PaHKUPOBAHHS, HCIOIB3YS apXUTEKTYpPY,
takyro kak RankNet wim LambdaRank. B Bamem npoexre:

e BriGepure Habop HaHHBIX, CcOAEpXKAIIMA HHPOPMAIMIO O TOJIB30BATENAX U HX
MPEIoUTeHUsX (HapuMep, Habop TaHHBIX O MOMCKOBBIX 3aMPOCax).

e OOyuuTe MOJIENb U OLICHUTE KaYeCTBO PAHXKUPOBAHHUS C UCIIOJIB30BAHUEM METPUK, TAKHX
kak NDCG unu MAP.

e [loaroroBpTe OTYET, B KOTOPOM ONHIIUTE APXUTEKTYpPY MOJEIH, pPE3yJNbTaThl U
MIPEAIOKUTE BO3MOKHBIC YIIYUIICHUS JJIs MOBBIIIICHUS Ka4eCTBa PaH)XHUPOBAHMUSI.

JlomamHee 3ajaHue 3.

3aganue 1.

W3yunte MeTopl 00BICHUMOCTH U MHTEPIPETUPYEMOCTH MOJIEIeH MaITMHHOTO O0Y4eHHUs,
takue kak LIME u SHAP. PeanusyiiTe onuH U3 3TUX METOJOB Ha YyXe OOy4YeHHOW MOenu
(Hampumep, Ha Mojienu kinaccudukaium). B Bamem npoexre:

e BriGepure Habop MaHHBIX (HApUMep, O KPEIUTHBIX 3asBKaX WU MEIUITMHCKUX

JIMarHo3ax).

e OObBsicHUTE TIpEACKA3aHUS MOJCIN JJIi HECKOJIBKUX MPUMEPOB, UCIOIB3Ysl BHIOPAHHBII
METO/I.

e [loaroToBbTe OTUET, B KOTOPOM OMUIIUTE, KaK HHTEPIPETUPYEMOCTh BIUSET HA IOBEPUE
MOJIH30BaTENIECH K MOJIENI 1 KaKHe BBIBOIBI MOYKHO CJIENIATh U3 TIOJIYYCHHBIX OOBSICHEHHI.

3aganue 2.

Hccnenyiite paznuyHble TUMIBI cMelleHuid (bias) B JaHHBIX U WX BIMSHHE HAa MOJCIH
MaIIMHHOTO O00ydeHus. BriOepure onvH 13 HAOOPOB MaHHBIX, B KOTOPOM IPHUCYTCTBYIOT
CMEUIEHUS, U BBIIOJHUTE CIEAYIOIINE Iary:

o IlpoananuzupyiiTe JaHHBIE HAa HAJUYKUE CMEUICHUH (HampuMmep, cMelieHre BRIOOPKH WK

CMEIIEHUE TTOATBEPIKICHNSA).

e OOyuuTe MOJIENTb Ha UCXOIHBIX JIAHHBIX U OIEHUTE €€ TIPOU3BOJIUTEIBHOCTb.

e [lompoOyiiTe ycTpaHUTh WJIM YMEHBIIUTH CMEIICHUS (HampuMep, C MOMOIIBI0 METOI0B
nepenoA0OpKH WM B3BEIIMBAHUSA) W CPAaBHHUTE pe3ynbTaThl. [loArOTOBBTE OTUYET C
aHaJIM30M U BBIBOJAMHU.

3aganue 3.

Hccnenyiite MeToapl OOy4YeHHs C MOAKPEIUICHUEM W BBIOEPUTE KOHKPETHYIO JOMEHHYIO
creninuky (HampuMep, UTPpbl, poOOTOTEXHUKA WM YIIPaBJICHHE pecypcamu). B Bamem npoekre:

e PeanusyiiTe mpocTyro Mojens oO0ydeHus ¢ moakperuieHneM (Hampumep, Q-learning unum
DQN) st periieHus 3a1a4y B BRIOPAHHOM IOMEHHOM crieu(uKe.
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e Ormenure 3QHEeKTUBHOCTh MOJIEIH, UCIIOIB3YSI COOTBETCTBYIOIINE METPUKH (HArpUMeEp,
cpe/Hee BpeMsl TIOCTUKEHUS LIEeTTU WM KOJIMYECTBO MOJYYCHHBIX HArpam).

e TloaroToBbTe MpE3EHTAINIO, B KOTOPOU 00CYAHTE, KaK IOMEHHBIE CTICIU(DUKY BIUSIOT Ha
BBIOOp aJITOPUTMOB U CTpaTeruii 00y4eHHsI, a TAK)KE Ha PE3yJIbTaThI.

IIpumepHoe onncaHue K COPEBHOBAHUIO

B copeBHOBaHWM HEOOXOJIMMO PEHIMThH 33Jauy PAHKUPOBAHHS 110 IAHCY HAJIUYHUS SBHOTO
bundexa (madk/mu3nanik). Jljis pemieHus MOXKHO —HCIOJB30BaTh JFOOBIE Monenu (Kak
3aTparmBaeMbie B Kypce, TaK U He BCTPEUABIINECS ).

B kadecTBe METPHUKH UCHIOIB3YETCS CPETHUI MO0 BCEM TEeCTOBBIM noJb3oBareasivm ROC AUC.

basnnel 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

IIpumepHbIe 3a1aHUA IO TeCTAM
Tecr 1.
Bonpoc 1.

I'te HanOonbLINI MPOLIEHT PEKOMEHIaTeNIbHOTO Tpaduka?
a) Google Play
b) Amazon
c) Netflix
d) Pinterest
Otgert: C.
Bomnpoc 2.
B 1994 r. GroupLens npeanoxxuiau cucreMy Ha Oase:
a) Koutenrnoro i2i
b) KonnmaboparusHoro i2i
¢) Kontentnoro u2u
d) KommabopatuHoro u2u
Ortsger: d.
Bomnpoc 3.
[Touemy perrenne yqactaukoB The Netflix Prize ve Buenpumun?
a) bonbmme ancambnu Mosernei
b) Cwmena mapagurmel moTpedICHHS
c) CwMeHa ynpaBieHUs] KOMITAHUH
d) Mopenu ycnenu ycrapeThb
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Ortser: 3, b.
Bomnpoc 4.
PexomeHnaTeIbHbIC aJrOPUTMBI OLICHUBAIOT Yepes:
a) Iloxp30BaTenbCKHE OMPOCHI
b) Omnnaiin sKcrIepUMEHTHI
¢) Oddnaita MmoaeupoBaHue
d) Tennmeps
OtserT: a,b,C.
Bomnpoc 5.
Retention nonp3oBarerneii npoiie BCero 3aMepuTh B:
a) JIIMHHOM OHJIAMH SKCIIEPUMEHTE
b) KopoTkoM oHaiiH SKCTIEpUMEHTE
¢) Kopotkom odduiaiin MoaeupoBaHun
d) dmuuHoM oddaitn MoaeupOBaHHH
Otger: a.

Tecr 2.

Bomnpoc 1.
K Mozensam Ha rpadax oTHOCATCS:
a) PinSage
b) SASRec
c) LightGCN
d) TwHIN
OrtBer: 4, C, d.
Bomnpoc 2.
Implicit ALS otmuuaercs ot Explicit:
a) HesiBHBIM BBIBOJIOM peIICHHS
b) «Perynsipusanueii» Ha OTCYTCTBHE B3aMOICHCTBUSI
€) Hamumuuem naiikoB B Taprete
d) HanuumeMm KIMKOB B Taprete
Ortgert: b.
Bomnpoc 3.
SASRec otmmuaercst or BERT4Rec:
a) OrcyrctBueM 3agaun MLM
b) Cnoco6HOCTBIO paboTATh C MOCICIOBATEIHHOCTSIMU
c) KaysanbHoii MaTpHIIeii BHUMAHHUS
d) CnaBurom TapreTHoM MOCIEA0BATSILHOCTH Ha | MO3HUIIHIO
Ortser: 3, C, d.
Bomnpoc 4.
Ha sTamne pamxupoBaHus JTydIiie BCero padboTaroT:
a) Explicit mogenu
b) Implicit monenu
C) DOBpucTHKH (CBEXee, MTOIMTUCKH)
d) SLIM
Ortser: a.
Bompoc S.
K MozensiM HelipoCeTeBOro paHKUPOBAHUS OTHOCSTCSL:
a) SA-TF
b) HiFormer
c) DCN-V2
d) Wide&Deep
Ortser: b, C, d.
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

npu pa60Te C JaHHBIMU B PECKOMCHAATCIIbHBIX CUCTEMAX.

Ne 3ananue OtBer Kommnerenuus

n/n

1 HazoBuTe OCHOBHYIO METpUKY OLIEHKH KauyecTBa Precision YK-1
PEKOMEHJIATENBHBIX ~ CHCTEM,  H3MEPSIOUIYI0 OO0
peNIeBaHTHBIX PEKOMEHIAIMN CPear NPenI0KEeHHbIX.

2 Kax Ha3pIBaeTcs oIxo/1 K peKOMeHIaTeIbHBIM cucTeMaM, | KomrabopatuBHast YK-1
OCHOBaHHBIH Ha  aHaJdW3€ TMOBEICHUS  IOXOXKHX ¢bubTpanys
10JIb30BATEJICH WM DJIEMEHTOB?

3 YKakuTe METOA CHHTe3a WH(POPMAIUH W3 Pa3IHIHBIX CucteMHBIN YK-1
HUCTOYHUKOB JUISI KPUTHYECKOH OLEHKH aJrOpUTMOB aHanm3
PEKOMEHIATENbHBIX CHCTEM.

4 Hazosure WHCTPYMEHT TUTS 00paboTKH u Python YK-1
CTPYKTyPHPOBAaHUSI ~ JaHHBIX B  PEKOMEHAATENILHBIX
CHCTEMax Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHH.

5 Kakoii anroputM peKkoMeHIATeNbHBIX cucTeM cieayeT | Iloaxom Ha Oase YK-2
BBIOpaTh Ui pelleHus 3aad ¢  OTrPaHUYECHHBIMH noao0us
pecypcaMy BbIYHCIESHUM?

6 HazoBuTe mpaBoByt0 HOpMY, PEryJIMPYIOLIYI0 00pabOTKy GDPR YK-2
MEPCOHANBHBIX JAHHBIX B PEKOMEH/IATEIIbHBIX CHCTEMAaX.

7 VYkaxuTe ONTUMaNbHBI  CHOCOO0  pemieHHus — 3aaad Matpuynas YK-2
PEKOMEH/IATENbHBIX CUCTEM NpPH HAUYMU OTpaHWYCHUH | (dakTopu3anus
Ha BpeMs 00pabOTKH TaHHBIX.

8 Kak Ha3piBaeTCsi MeTOJ ompeleNieHUus] Kpyra 3ajgad s Ananus YK-2
BHE/IDEHUSI PEKOMCHIATENbHBIX CHCTEM B Ou3Hec- TpeOOoBaHMIA
MPUIIOKEHUAX C YUETOM PECYPCOB.

9 HazoBute maTemMaTH4ecKuil METOMA, HCIOJIb3YEMBIH s I'panuenTHbII OIIK-1
pelieHus 3aJad  ONTUMH3ALMH B PEKOMEHIATEIbHBIX CITYCK
CHUCTEMaX.

10 | Ykaxwure KOnMM4ecTBO (PAaKTOpoB B 0a30BOH MaTpHUYHON k OIIK-1
¢dakTopuzauuu IS MOIEJIMPOBAHMSA  NPENNOYTEHUH
I0JIb30BATENEH.

11 | Kak Ha3piBaeTcd  anNroput™m, mOpuMeHseMbld Uit | CuHrynspHoe OIIK-1
WHTEPIPETALUN PE3yIbTaTOB B NMPHUKIAAHOW MaTeMaTHKe pasyioxxeHue
PEKOMEH/IATeNIbHBIX CHCTEM.

12 | HazoBure WHCTPYMEHT TUIsL maremaruuyeckoro | Markov chains OIIK-1
MOJIETTUPOBAHHUS MocIieI0BaTeIbHOCTEN B
PEKOMEHIATENbHBIX CHCTEMAX.

13 | Vkaxwure o0Omyr0o 3aKOHOMEPHOCTb B MammHHOM | Bias-variance IK-1
00y4YeHHH, ONMCHIBAIOUIYI0 IlepeoOydeHHe Mojeneil B tradeoff
PEKOMEHIaTENbHBIX CHCTEMAX.

14 | HazoBute kiroueByr0 MoOenb, HoMorammyto B aHamuse | Kiactepuszauus [K-1
JNaHHBIX  JUIi  BBISBJICHHS ~ 3aKOHOMEpPHOCTEH B
PEKOMEHIaTENbHBIX CHCTEMAX.

15 | Kak Ha3piBaeTcs TEHIACHIMS B MAaIIMHHOM OOYYeHUH, OO6yuennue c [K-1
CBSI3aHHAS C YJIy4YIICHHEM KadeCTBa PEKOMEHAANN Yepe3 | MOJIKPEIUIEHUEM
UTEPaTUBHBINA aHAJIH3.

16 | Ykaxurte NIpUHIMI MAalIMHHOTO O0Yy4eHUs, npuMeHseMbiii | Kpocc-Banmunanms [K-1
Ui CHCTEMaTHYECKOTO aHamM3a obnacTu
PEKOMEHIATENNFHBIX CHCTEM.

17 | HazoBure TpeGoBanme mHpopmManuoHHOH Oe3omacHocty | lludpoBanue [K-2
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18 | Kak wHaspiBaercss TexHomorusi mns  3¢ddexTuBHOrO Obnaunsie [K-2
UCTIONH30BaHNs MH(POPMAIMOHHBIX PECYpPCOB B 3agadax BBIYHCIICHHS
HUCKYCCTBEHHOTO WHTEJICKTA.

19 | Vkaxure MeTOA  peIICHHS  THIOBBIX 3amad B | JlureparypHblit IK-2
PEKOMEHIATENbHBIX ~ CHUCTEMax C  HCIOJb30BaHHEM 0030p
OoubmorpaduuecKon KyJabTypHl.

20 | HazoBuTe MHCTPYMEHT Ui  COOJNIONEHHS  HOPM VPN [K-2
0e30MmacHOCTH npu o0paboTke JTAHHBIX B

PEKOMEHIATCIIbHBIX CUCTEMAX.
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