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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma nucuuIuinHbl (Mo1yIist) «PeKoMeHIaTeNbHbIE CUCTEMBI) COCTaBJICHA B
COOTBETCTBUH C (hefiepalbHBIM TOCYJapCTBEHHBIM OOpPA30BATEIBHBIM CTAHAAPTOM BBICILIETO
oOpa3oBanus — 6akanaBpuar o creruaabHocTn 02.03.01 MaremaTrka 1 KOMIIBIOTEPHBIE HAYKH,
npoduie PazpaboTka, yTBep)KIeHHBIN TPUKa30M MHUHUCTEPCTBA HAYKU U BBICILIETO 00Pa30BaHUS
Poccwuiickoit @eneparuu Ne 807 ot 23.08.2017 rona.

N3ydyenune mucuniuimabl (MoIyist) «PekoMeHaaTebHbIe CUCTEMBI» BaKHO ISl HOHMMAHHS
MCTOJOB IICPCOHATIMU3AIMA KOHTCHTA W YIIYUHICHUSA ITOJIB30BATCIILCKOI'0 OIIbITA B PAa3JIMYHBIX
(POBBIX CepBUCaX. DTU 3HAHUS MO3BOJIIOT CO37aBaTh YPPEKTUBHBIC 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
Pazpaborka m BxomauT B dYacte broka 1, ¢opmmpyemyro ydacTHUKaMH OOpa3oBaTEIbHBIX
OTHOLIEHHUM.

Jucnunnuna (Moaynb) u3ydaercs Ha 3 win 4 Kypce B 5, 6 wiu 7 ceMecTpe Ha BBIOOD,
JIOCTYITHA JTSI IPOXOKJICHUS MPY YCIIOBUM YCTICIIIHOTO 3aBEPILICHUS JUCIUILTUHBI (MOys1) «Deep
Learning (I'mybokoe o0ydeHwe)».

Leap u3yyeHuss IMCHUIIMHBI (MOAYJIfA). OCBOGHHWE METOJOB U 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 AUCHHMILIMHBI (MOAYJIs1) 00Y4AIOUIUIAICS 10JI2KEeH

3Hamp:

— TO0Jb3Y U (pUHAHCOBBIN AP (HEKT PEKOMEHIATENbHBIX MIaTPOPM;

— YCTPOMCTBO COBPEMEHHBIX UHIYCTPUAIBHBIX PEKOMEHATENbHBIX CUCTEM;

— c1nocoObl MOBBIIEHUSI 00BSICHUMOCTH U YMEHBIIEHHS] CMEUIEHUN pEeKOMEHAATeIbHbIX
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 OCBOCHHUS IUCHHUILIMHBI (MOIYJS) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

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

YK-1.1.

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

YK-1.2.

YMeeT KpUTHYECKH OLICHUBATh
WUCTOYHUKHU HH(OpMAILINHU U
CHUHTE3UpPOBATh JAHHbIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIN NOAXO/ K aHAINU3Y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

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

YK-2.

CriocobeH onpeiensiTe Kpyr
3a1a4 B paMKax IOCTaBJICHHON
[ENI ¥ BHIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYIHPYIOIINE
JIEATSIILHOCTD B 00J1aCTH PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

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

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B peaslbHbIX
CUTYyaIUsX, pa3paboTKu U
peanu3anuu peleHui B
COOTBETCTBUH C YCTAaHOBJICHHBIMHU
OTpaHHYCHHUSIMH

OIIK-1.

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

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U HOAXOIBI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIOJIB3yEMBIC B OTOM
obnact

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopMyTHUpOBaTH MaTEMaTHYECKHE
3a/1a4u, IPUMECHSITh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PELICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
IK-1. CriocobeH popmynrpoBath IK-1.1. 3HaeT MEeTObI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 33a7a4, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl peLICHNUS
NPaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPeOOBaHMUS JUTS PELIeHUs CTaHIapTHBIX 3a7a4
UHPOPMAITMOHHOH npodecCHOHAILHON JIeATENHHOCTH,
Oe3omacHocTH YYUTHIBast TPEOOBAHUS
MH(POPMALMOHHON 0€30MaCHOCTH
[K-2.3. NmeeT onbIT paboThI €

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

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonrakTHas padoTa TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
Jlexkmun | CeMuHApPBI
(Monyist) K CamocTosiTean KOHTPOJIb
(npaxkTHyec OHTPOJIb 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
3auem ¢ oyeHKoIl 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 W 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 TaHHBIC U PAa3BUTHE HEMPOCETEBBIX TEXHOJIOTUH :
yueOHuK 11st By30B / A. H. PaGueBckuii. — MockBsa : U3narensctBo FOpaidt, 2025. — 187 c. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-17716-9. — Tekct : SJEKTpOHHBIA //
O6pasoBarenbHas wiatdopma KOpaiit [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. PaBuuanaupas, C. I'mybokoe oOyuenue c¢ noakpemieHuemM 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: anreOpandeckas TeOpHs : yIeOHUK JUIS BY30B /
E. B. KoncrautunoBa. — MockBa : WznarensctBo FOpaiit, 2025. — 123 c¢. — (Bniciiee
obpazoBanmue). — ISBN 978-5-534-20172-7. — Texct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/569211.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIONMM MPOTUBOIIOKAPHBIM TPaBUIaM U HOPMaM U 00ecleunBaroliel MpoBeeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, PeayCMOTPEHHBIX YU€OHBIM IJIAHOM.

[TomMerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
WHJVBUIYAJIbHBIX KOHCYJIbTALUN, TEKYLEr0 KOHTPOJIA U IIPOMEXYTOYHOU aTTECTallMH, a TAaKkKe
HOMEIICHHUS ISl CAMOCTOSATEIIHON PaOOTHI M IIOMEIICHUS JUTS XpaHEHUS ¥ TPO(HIIAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
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MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHue qucUUIUIMHBL (MOAYIA) o0eceunBaeTcs B y4eOHbIX ayIUTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUarOIIKUXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMH M JIMLIAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHHEeM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMAaLMOHHO-00pa30BaTENbHYIO  CpEly
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
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.
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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.
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IIpome:xxyTouHasi aTrecTauMsi 1O AUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema  COYEHKOU, TPU STOM TIPOBOJUTCSA OICHKA KOMIIETCHIMH, C(HOPMHPOBAHHBIX IO
JVCIIATUTHHE.

st oleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JeCATHOAIbHAS IIKaJIa OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
NATUOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oMm:

OneHka 3a 3auer O01as xapakTepucTUKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLIEHKA OIIeHKA
AUCUMILIMHE (MOAYJIIO)

10 OTnaHO 3adreHo CrymeHT  TOJTHOCTBIO  BJajaeeT

9 OTnmnyao 3auTeHo 3HAaHUSIMHU, U3JTI0KCHHBIMH B pa60qel71
IporpamMMe, M TIIYOOKO OCMBICISET

8 OTau4HO 3aureHo
qucuuuinay. OH caMOCTOSITETBHO U

JIOTHYECKH MOCJIeI0BAaTEILHO
OTBEYaeT HAa  BCE  BOIIPOCHI,
aKUEHTHUPYs BHUMaHUE Ha HawmOoJjee
BA)XKHOM. YMEET aHaJIU3UpPOBaTh,
CpaBHHBATB, KIaccu(UIMpoBaTh,
0000mmaTh, KOHKPETH3HPOBaThb U
CHCTEeMaTH3UPOBATh U3Y4EHHBIN
Marepual,  BBIICISS — KJIIOYCBBIC
MOMEHTHI u yCTaHaBJIMBast
NPUYUHHO-CIIEICTBEHHbIE CBSI3H.
Yetko dbopmynupyer OTBETHI,
YBEPEHHO UHTEPIPETUPYET
pe3ysbTaThl aHAIU30B H APYIUX
HCCIENOBAaHUM, a TaKXe pelaer
cioxHble 3agayd. CTYAEHT XOpOIIo
3HAKOM C METOJaMH HCCIIE/IOBaHUs,
HEOOXOJUMBIMU ISl TTPAKTHYECKOM
JeSITEIbHOCTH, U YMEET CBS3bIBaTh
TEOpeTUIeCKue ACTICKThI
JTUCIUILTHHBI (Momyst) C
NPaKTHYSCKUMH 3a/Ia4aMH.

7 Xoporro 3auTeHo Cryment  obOmajmaer  3HaAHUSAMHU

Xopomo 3a4TeHo npeaMera HOYTH B MOJHOM O0beMme
paboueii MIPOTPaMMBI u
CaMOCTOSITEIBHO, JIOTHYECKH
MOCJIE0BATEIFHO W BCECTOPOHHE
OTBEYaeT Ha  BCE  BOIMPOCHI,
aKIIEHTUPYS BHUMAaHUE Ha HanOoee
3HAYUMBIX MoMeHTax. OH ymMmeer
aHAIM3UPOBATH, CPaBHHUBATh,
KJIACCU(PUIIMPOBATD, 0000m1aTh,
KOHKPETH3HUPOBAThH "
CHUCTEMaTH3UPOBATh W3yYCHHBIN

Marcpuall, BeIACIAA €ro KIHOYCBBIC
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OIIEHKA
AUCUMILIMHE (MOAYJIIO)

ACTEKTHI u yCTaHaBIUBAs
MPUYUHHO-CIIEJCTBEHHbIE  CBS3M.
Dopmynupyer CBOU OTBETHI,
YBEPEHHO WHTEPIIPETHPYET
pe3ynpTaThl AaHAIU30B U JIPYTHX
HCCIIEIOBAaHUM, a TakXKe pelaer
CJIOXHBIE CHUTYAllMOHHBIE 3aJauu.
CTyneHT  XOpouIo  3HakoM C
METOJIaMHU WCCIIEZIOBaHUS,
HEOOXOIUMBIMH JUIS MPaKTUYECKON
NIESATEIIbHOCTA, U YMEET CBS3BIBATh
TEOPETUUECKHE acTIEKThI IIpeIMeTa C
MPaKTUYECKUMU 3aJauaMHu.

5 Y 1OBIIETBOPUTEIHLHO 3auTeHo Cryment  oOnamaeT  0a30BBIMU

4 Y 10BIETBOPUTENBHO 3auteHo SHaHMAMHA mo JUCHUIIINHE
(Monysro), HO UCTIBITHIBAET

TPYAHOCTH TIPU CAMOCTOSITEIBHBIX
OTBETaX M HCIOJb3yeT HETOYHBIC
(dhopmynupoBku. B Xoz1e oTBETOB OH
JIOTTYCKAeT OINUOKH, KacaroIuecs
cytu BompocoB. CTyAEHT crocobeH
pemarh TOJNBKO CaMble MPOCTHIC
3aJa4u u BIIAZiceT R10700003
MUHUMAaJIbHBIM Ha0OpOM METOJIOB
HCCIIE0BAHHS.

He cnaun He 3aureno CryneHT He oBIaeN 003aTeIHbHBIM

He cnaun He 3auTenoO MHUHHUMYMOM 3HAHUM T10 IpeaMeTy u

1 He cllaH He 3auTeHo HE MOXKCT OTBCTUTb Ha BOIIPOCHI,
JaxXe CCJIM IpernoaaBaTeiib 3aacT
JOITIOJIHUTCIIBHBIC HaBOOAIIHUEC

BOIIPOCHI.

Jucnummbaa (Moayns) «PekoMeHIaTenbHBIE CHCTEMBI» OIEHHBAECTCS  CIIEIYIONIHM
obpazom:

AKTHBHOCTH ‘ Bec ‘KOJII/I‘IeCTBO Onucanne
Haxonumenvhas oyenka
Homarmrave 3amanus | 60% 3 HaGop 3amad o remam Henenu
TecTsr 2 [Mucermennas pabota ¢ HabOpoM 3a/1a4, KOTOPbIE HYKHO

PCHIUTD 3a OrPAHUYCHHOC BPEMS

CopeBHOBaHUE 1 Kaggle-style copeBHOBaHue ¢ 3aaueii Ha RecSys

Hpomeafcymounaﬂ ammecmauun

3a4deT ¢ OLEHKON 40% 1 VY CTHBIE WM THCEMEHHBIE OTBETHI HA BOIIPOCHI IO BCEH
TMACITATIINHE (MOTYJTIO)
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®opmyJa pacuéra MTOrOBOM OLEHKH MO IMCHUILINHE (MOAYJ/110) «PexkoMeHaaTebHbIE
cucrembl»: «0,6 X HakonuTenpHas oreHka (0,5 X cpenHee 3a qomamHue 3aaanus + 0,2 X cpennee
3a TecThl + 0,3 X copeBHoBanue) + 0,4 X 3a4eT ¢ OICHKON».

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH 00y4al0IIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jlomamnee 3aganue 1.

3aganue 1.

PaspaboTaiiTe KOHLIENIHIO OM3HEC-TIPHIIOKEHHS], KOTOPOE PelIaeT KOHKPETHYIO podiemMy B
Balllell 1eJIEBOM OTpaciu (Hampumep, 37paBOOXpaHEHHE, OOpa3oBaHHE WM DSJICKTPOHHAsS
komMmepiusi). OnumuTte KiIoueBble (YHKIMW TMPUIOKEHHS, [EIEBYI0 ayJuTOPUI0 U
npezrnonaraeMeie MeTpuku yerexa. Cozfaiite mpoToTun uaTepdeiica moip30BaTess ¢ TOMOIIBI0
T1000r0 MHCTPYMEHTA ISl MPOeKTUpoBaHus (Hanpumep, Figma unu Adobe XD).

3aganmue 2.

Breibepute Tpu pasnUYHBIX METOJa OILIGHKM KadecTBa MPOTpaMMHOrO oOecredeHus
(HampuMmep, TECTHUPOBAaHUE, PEBbI0 KOJa M AaBTOMATHU3HPOBAaHHBIE TECThl) U IPOBEIUTE
CpPaBHUTEJBHBIN aHaIU3 HMX NPEUMYIIECTB M HEAOoCTaTKoB. Hamummre oTueT, B KOTOpOM
O0BSCHUTE, KAaK KaXKIbIH M3 METOJ0B MOXET ObITh NPUMEHEH B IpOLEcce pa3padOTKH, U
NPEUIOKUTE PEKOMEHIAINH IT0 MX KOMOWHUPOBAHMIO JUISI TOCTHIKECHHS HAWITYUIINX PE3YIIbTAaTOB.

3ananmue 3.

Hccnenyiite nBa moaxona Ha 6a3e momobus (Hampumep, KoutadopaTuBHas (GUIbTpALUs U
KOHTEHTHAasi QUIbTpAILMs) U CO3JaiTe MOENb PEKOMEHIATEIbHOM CUCTEMBI, UCTIONb3Yys OANH U3
ATHX TMOJAXOJOB. 3aTeM MOoCTpolTe TpadoBYH MOJENb, MPEACTABISAIONIYI0 TOJIb30BaTENed U
TOBaphbI, U MpoaHAIM3UPYHTE, Kak TpadoBbie adroput™Mel (Hanpumep, PageRank nmnm anroputmsl
noucka mo rpadamM) MOTYT YIY4YIIUTh Ka4ecTBO pekoMmeHaamuil. [loaroToBbTe mpe3eHTaluo, B
KOTOpOM MpecTaBUTE Pe3yIbTaThl BAIIEr0 aHAIN3a U MOJEIIH.

JlomamHee 3aganue 2.

3aganuel.

W3yunte OCHOBBI MAaTpUYHOMN (haKTOpU3ALMU U PEATTU3YITE aJrOpUTM, KOTOPBIA UCIIOJIb3YET
ATOT METOJ| JUIS PELICHUs 3a/1a4l PeKOMEHIaTeNbHON cucTeMbl. Vcnomnab3yiiTe HabOp JaHHBIX O
NpeAnoYTeHUsX nojb3oBarenet (Hanmpumep, MovieLens). B Bamem npoekre:

o Peanusyiite MaTpuuHyI0 (paKTOPU3ALHUIO C UCIIOJIB30BAHUEM IPATUEHTHOTO CITYCKa.

e OueHnTEe KaYECTBO PEKOMEHJAINI C TOMOIIBI0 METPUK, TakuX kKak RMSE ninu MAE.

e IloaroroBeTe OTYET, B KOTOPOM OIMIIHUTE IPOLECC, PE3yJIbTAaTbl W BO3MOYKHBIE
YIIYUIIEHUS.

3aganmue 2.

UccnenyiiTe METOIBI TPOIBUHYTOM (DaKTOpHU3aIi, TaKHe KaK (PaKkToOpHU3aIis 4epe3 CKPHIThIE
daxTopsl U perynsgpusanus. Peanusyiite ouH U3 3TUX METOJIOB HA TOM e Habope NaHHBIX, YTO
U B IIEPBOM 33/1aHUH, T00aBUB:

o Perynsapuzanuio [y mpeoTBpaleHus nepeoOyueHHs..

o CpaBHeHHE NPOU3BOJUTEIBHOCTH ¢ OOBIYHON MaTpUYHOHN (pakTOpHU3aLKeH.

o [IloxroroBbre mnpe3eHTAUIO, B KOTOPOH MpPEACTaBUTE pe3yibTaThl M 00CyIuTe, Kak
IpOABUHYTas (haKTOPHU3ALMsl BIUSAET HAa KAUECTBO PEKOMEHJAlUM.

3amanmue 3.
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Co3paiiTe HEMPOCETEBYIO MOJENb IS 3aJa4d PAH>KUPOBAHUSI, UCIOJB3YS ApPXUTEKTYPY,
takyto kak RankNet i LambdaRank. B Bamem npoexre:

o BriGepure HaGop naHHBIX, coiepKaumMii HMHGOPMAIMIO O IMOJB30BATEISIX W UX
OpeAnoYTeHUsAX (HarpuMep, Habop TaHHBIX O MOMCKOBBIX 3aIPOCaAX).

e OOyunTe MOJETH U OLICHUTE Ka4eCTBO PAH)KUPOBAHHS C UCIIOIH30BAHUEM METPHUK, TAKUX
kak NDCG nnu MAP.

o [IloaroroBbre OTYET, B KOTOPOM OINHUUIMTE APXUTEKTYPY MOAEIH, pPE3yJIbTaThl U
IPEJIOKUTE BO3MOKHBIE YIYUIIEHHs! UIs MOBBIIIEHHUS KaueCTBa PAHKUPOBAHUS.

JlomaiHee 3aganue 3.

3aganue 1.

N3yuute MeTOABl OOBICHUMOCTH U MHTEPIPETUPYEMOCTH MOJIENIEH MALIMHHOTO 00y4eHus,
takue kak LIME u SHAP. PeanmsyiiTe oIMH W3 3TUX METOJOB Ha YXe OOyYEHHOW MOICIH
(HampuMep, Ha MoJieNH Kiaccuukanun). B Bamem npoekre:

o BriOepure HaOOp AaHHBIX (HampUMep, O KPEAMTHBIX 3asiBKAaX MM MEIULIMHCKHUX

JINarHo3ax).

e OOBbsACHUTE MpeICKa3aHusi MOJENHU JJIi HECKOJIbKUX NMPHUMEPOB, UCIOJb3Ysl BHIOPaHHBIH
METOJ.

o IloaroToBbTe OTYET, B KOTOPOM ONMILUTE, KAK UHTEPIPETUPYEMOCTD BIIUSAET Ha JOBEpUE
MOJI30BaTENeH K MOJIENIM M KaKHe BBIBOBI MOXKHO CIENIATh U3 MOJyYCHHBIX 00BSICHEHUH.

3ananmue 2.

Hccnenyiite pasnuyable THIB cMemieHui (bias) B JaHHBIX M HMX BIMSHUE HA MOJCIH
MalmHHOrO OoOy4yeHMs. BpiOepure oauH H3 HAOOPOB MaHHBIX, B KOTOPOM IPUCYTCTBYIOT
CMEILEHNS, U BBIIIOJIHUTE CIEAYIOLUE IIaru:

o IIpoananuzupyiite JaHHbIE HA HAJIMYUE CMEUICHUN (HampuMmep, CMELIeHHEe BHIOOPKU UITH

CMEILIEHNE NIOTBEP)KICHU).

e OOyuuTe MOJETH Ha UCXOJIHBIX JJAHHBIX U OLIEHUTE €€ IPOU3BOIUTEILHOCTb.

o IlompoOyiiTe yCTpaHUTh WM YMEHBIIUTH CMEUIEHMs (HampuMep, ¢ IOMOIIbI0 METOJI0B
nepernoAOOpKN WJIM B3BEIIMBAHUSA) W CPaBHUTE pe3yabTaThl. [lonroroBbTe OTUET C
AQHAJIM30M U BBIBOJIAMHU.

3aganmue 3.

Hccnenyiite mMeToapl 00ydeHHUs C TMOAKPEIUIEHHEM M BbIOEpUTE KOHKPETHYIO JOMEHHYIO
cneunduky (Hampumep, Urpbl, pOOOTOTEXHUKA WM YIpaBieHHe pecypcamu). B Bamem mpoekre:

o Peanusyiite mpocTyto Mojenp o0yueHus ¢ moJkperieHueM (Hanpumep, Q-learning nmu
DQN) nns pemieHus 3aaud B BBIOpaHHOW JOMEHHOM crienuduke.

e Ouenure 3(p(PEeKTUBHOCT, MOJAEIHU, UCIOJB3YSl COOTBETCTBYIOIIME METPUKH (HAIpUMED,
cpeHee BpeMs JOCTHKEHUS 1IeJIM WK KOJIMYECTBO MOJIYYeHHBIX Harpam).

o IloaroToBbTe Mpe3eHTaINIO, B KOTOPOIl 00CyAHTE, KaK IOMEHHbIE CTIeU(DUKH BIUAIOT Ha
BBIOOD aJrOPUTMOB U CTpaTeruil oO0yueHus, a Tak’Ke Ha pe3ysbTaThl.

IIpumepHoe onucanne K COPEBHOBAHMIO

B copeBHOBaHMM HEOOXOIMMO PEHINTH 3a7ady PAaHKHUPOBAHUS MO MIAHCY HAIHYHUS SBHOTO
bunbeka (maiik/mu3naiik). Jlns pemieHUS MOXKHO UCHOJB30BaTh JIIOObIE Mojenu (Kak
3aTparmBaeMbie B Kypce, TaK U He BCTPEUABIIHECS ).

B kadecTBe METPUKH MCTIONB3YETCS CPEAHMI MO BceM TeCTOBBIM mojs3oBaresisim ROC AUC.
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Basnel 3a copeBHOBaHMe (IIPUBATHBIN JTUAEPOOPN):
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 3a1aHNUS 10 TeCTAM
Tecr 1.
Bomnpoc 1.

I'te HanOonbLIMI NPOLIEHT PEKOMEHIaTENIbHOTO Tpaduka?
a) Google Play
b) Amazon
c) Netflix
d) Pinterest
Ortser: C.
Bomnpoc 2.
B 1994 r. GroupLens npenioxuiu cucteMy Ha Oase:
a) KonrenrtHoro i2i
b) KomnaboparusHoro i2i
c) KonrentHoro u2u
d) KommabopatusHoro u2u
Ortser: d.
Bomnpoc 3.
[Mouemy perenne yuactaukoB The Netflix Prize ne Bueapumun?
a) bBonbmme ancambiu Mojenei
b) Cwmena mapaaurmel mOTpeOICHUS
¢) CwmeHa ympaBiacHHs KOMIAHUN
d) Mopenu ycnenu ycrapeTb
OtBerT: a, b.
Bomnpoc 4.
PexoMeH1aTeIbHbIC AITOPUTMBI OLICHUBAIOT Yepe3:
a) Iloxp30BaTenbCKHE OMPOCHI
b) Owunaiin sKcriepUMEHTHI
c) Oddnaitn MmogenpoBaHHe
d) Tenmepst
Ortser: a,b,C.
Bomnpoc 5.
Retention nonp3oBarerneii npoiie BCero 3aMepuTh B:
a) JIMHHOM OHJIAMH IKCIIEPUMEHTE
b) KopoTkom oHaiiH SKCTIEpUMEHTE
¢) Koportkom odduraiin MoaeupoBaHuN
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d) dmuaHoM oddaitn MoaETHPOBAHHH
Otgert: a.

Tect 2.

Bonpoc 1.
K monensm Ha rpadax oTHOCSTCS:
a) PinSage
b) SASRec
c) LightGCN
d) TwHIN
OtBerT: 4, C, d.
Bomnpoc 2.
Implicit ALS otnuaaercs ot Explicit:
a) HesiBHBIM BBIBOJIOM pEIlICHHSI
b) «Perynspusanueii» Ha OTCYTCTBHE B3aMOICHCTBUS
€) Hamuuuem yaiikoB B Taprete
d) Hamuuuem KJIMKOB B Taprere
Ortgert: b.
Bomnpoc 3.
SASRec otnnyaercsa ot BERT4Rec:
a) OrcyrcTBreM 3agaun MLM
b) CrnocobHOCTHIO paboTaTh C MOCICIOBATEILHOCTIMHU
¢) Kay3zanbHoit MaTpuIileii BHUMaHUS
d) CaBurom TapreTHOM MOCIEIOBATEILHOCTH Ha | MO3HUIIUIO
OtBer: 4, C, d.
Bonpoc 4.
Ha stane pamkupoBaHHs JTy4Ille BCErO pabOTarOT:
a) Explicit mogenu
b) Implicit mogenu
C) OBpucTHKH (CBEXee, TOIMTUCKH)
d) SLIM
Otger: a.
Bompoc 5.
K MopensiM HelpoceTeBOro paHKHUPOBAHUST OTHOCSTCS:
a) SA-TF
b) HiFormer
c) DCN-V2
d) Wide&Deep
OtserT: b, ¢, d.

3apanus AJs1 MPOMEKYTOYHOM ATTeCTAIlUM MO JMCUUILINHE (MOTYJII0)

Ne 3ananue OTtBer KomnereHnmus
n/n
1 Ha3oBuTe OCHOBHYIO METPHUKY OILIGHKM KadecTBa Precision YK-1
PEKOMEHJATENbHBIX ~ CUCTEM,  M3MEPSIOUIYI0  JONII0
PEJIEBAaHTHBIX PEKOMEHAANN CPEAU MPEII0KEHHBIX.
2 Kax Ha3pIBaeTcst o1xo/1 K peKOMEeHIaTeIbHBIM cucTeMaM, |KomrabopatuBaas YK-1
OCHOBAaHHBIII HA  aHaIM3¢  TOBCIACHUI  ITOXO0XKHX duabTparms
MOJIL30BaTelIel WM 3JIEMEHTOB?
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3 VYkaxuTe MeToA CHHTe3a HH(OpMAlMK W3 Pa3InHBIX CucreMHBIN YK-1
HUCTOYHUKOB JUISI KPUTHYECKOH OLEHKH aJrOPUTMOB aHanm3
PEKOMEHIATENbHBIX CHCTEM.

4 HazoBute WHCTPYMEHT JUIs 00paboTku u Python YK-1
CTPYKTypHUPOBAaHUSI ~ JaHHBIX B  PEKOMEHAATENIbHBIX
cucTeMax Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHI.

5 Kakoii anroputM pekoOMeHIATeNbHBIX cucTeM cienayeT | Iloaxom Ha Oase YK-2
BBIOpaTh Ui pelleHus 3aAad ¢  OTPaHUYCHHBIMH noJ00us
pecypcaMu BEIYHCICHAN ?

6 HazoBuTe mpaBoByi0 HOPMY, PEryJIHMPYIOIIYI0 00pabOTKy GDPR YK-2
MEPCOHANBHBIX JAaHHBIX B PEKOMEHIATETIbHBIX CHCTEMaX.

7 YKaXuTe ONTHMAIBHBIA  CIOCOO  pemeHus  3amad Marpuanas YK-2
PEKOMEHIATENbHBIX CUCTEM NpPU HATWUYWMU OTpaHWYEeHUH | (akTopu3alus
Ha BpeMsi 06pabOTKU TaHHBIX.

8 Kak Ha3blBaeTcsa MeTOoA ompenesieHus Kpyra 3anad ajs AHanu3 YK-2
BHEIPEHUSI PEKOMEHIATENbHBIX CHCTEeM B Ou3Hec- TpeOOBaHM
MPUIIOKEHUAX C YUETOM PECYPCOB.

9 HazoButre MaremaTHyeckuii METOJ, WCNOJb3yeMbld mjisd | ['paaueHTHbIN OIIK-1
pelieHus 3a1ad  ONTUMH3ALMH B PEKOMEHIATEIbHBIX CIYCK
cucTeMax.

10 | Ykaxure Koan4ecTBO (DaKTOpPOB B 0a30BOM MaTPUYHOM k OIlK-1
¢dakTopuzaumMu IS MOJENUPOBAHHSA  NPENNOYTCHUH
TOJIB30BaTENEH.

11 | Kak Ha3pIBaeTcsI  aIrOpHT™M, TpHMeHSAeMbId i | CHHTYIIpHOE OIIK-1
WHTEPIIPETAUN PE3yIbTaTOB B MPHUKIAJTHOW MaTeMaTHKe pasioxxeHue
PEKOMEHIATENIbHBIX CHCTEM.

12 | HazoBwure HHCTPYMEHT TSt maremaruueckoro | Markov chains OIIK-1
MOJICJIMPOBAHUS MoCJeI0BaTeIbHOCTEH B
PEKOMEH/IATENbHBIX CHCTEMAX.

13 | Vkaxwure o0OmIyl0o 3aKOHOMEPHOCTH B MarmmHHOM | Bias-variance IK-1
00y4YeHHH, OMMCHIBAIOIIYIO0 TepeoOyueHne Mojeneil B tradeoff
PEKOMEHIATENIbHBIX CHCTEMAX.

14 | Ha3oBuTe KIIIOYEBYIO MOJIEIh, ITOMOTAIONIYI0 B aHanmze | Kimactepuzarus IIK-1
NaHHBIX  JUIL  BBIBIGHMS ~ 3aKOHOMEpPHOCTEH B
PEKOMEHIATENIbHBIX CHCTEMAX.

15 Kak HaspBaeTcs TeHIEHIWSI B MAITUHHOM OOYYeHWH, OO0yuenue ¢ TIK-1
CBsI3aHHAsS C yIy4llleHHEeM KadecTBa PEKOMEHAIMI yepe3 | MOoAKperieHHeM
WTEpPaTUBHBIN aHAIIN3.

16 | YkaxuTe NpUHIMI MAalIMHHOTO O0Yy4eHUs, mpuMeHseMbiii | Kpocc-Bamunanus [K-1
TUTS CUCTEMATHYECKOTO aHanm3a oOmactu
PEKOMEHIATENbHBIX CHCTEM.

17 | HazoBure TpeboBanue mHpopMarmoHHol Oe3onacHoctd | Iludposanue IK-2
pu paboTe ¢ TaHHBIMHU B PEKOMEHAATEIILHBIX CUCTEMAX.

18 | Kak wHasbiBaercs TexHomorusi mias  3ddexkTuBHOrO Obnaunsie [K-2
WCTIONIb30BaHMs WH()OPMAIIMOHHBIX PECYpCOB B 3a/iavax BBIYUCIICHHS
HCKYCCTBEHHOT'O WHTEJLIEKTA.

19 | Vkaxure MeETO[  pEIIeHUs  THUIOBBIX  3amad B | JlureparypHsblii IK-2
PEKOMEH/IATENbHBIX ~ CUCTEMax C  HCIOJIb30BaHHEM 0030p
Ooubsmorpaduueckon KyabTyphl.

20 | HazoBuTe  MHCTPYMEHT Ui  COOJIOACHHUS  HOPM VPN [K-2
0e3omacHOCTH pH 00paboTke JTAaHHBIX B

PCKOMCHAATCIIbHBIX CUCTCMAX.
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