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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouas nporpamma nucuuIIMHbL (MOAYs) «PekoMeHAaTeIbHbIE CUCTEMbI» COCTABIIEHA B
COOTBETCTBUHM C (ellepalbHbIM TI'OCYyJapCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIErO
oOpa3zoBaHus — Oakanaspuat no cneruanbHoctd 02.03.01 Marematuka 1 KOMIBIOTEPHbBIE HAYKH,
npodwis MaTeMaTuKa U UCKYCCTBEHHBIH MHTEIJIEKT, YTBEPXKAECHHBIN NpUKa3oM MuUHUCTEpPCTBA
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 rona.

N3yuenue nucumnianHbl (Moayiis) «PekoMeH1aTebHbIe CUCTEMbD) BaXKHO I IOHUMAaHMS
MCTOJOB IICPCOHATIMU3AIMA KOHTCHTA W YIIYUHICHUSA ITOJIB30BATCIILCKOI'0 OIIbITA B PAa3JIMYHBIX
IU(POBBIX CepBUCAX. DTU 3HAHUA MO3BOJIAIOT cO37aBaTh 3(h(PEKTUBHBIE AITOPUTMBI, KOTOpbIE
IIOMOTAIOT OM3HECaM YBCINYHUBATG BOBJICUHCHHOCTHb KJIIMCHTOB W OIITUMU3UPOBATH IMPOLICCCHI
HPUHATHS PEILICHUH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nuciumiuHa (MOAyIb) BKIIOUSHA B Y4€OHBIH IJ1aH 10 IPOrpaMMe MOrOTOBKH
OakanaBpuata mo HampasieHuto 02.03.01 MaremaTtuka ¥ KOMIIBIOTEPHBIE HayKu, Mpoduib
MaremaTika ¥ HUCKYCCTBEHHBIH MHTEVIEKT M BXOAUT B BapuUaTHBHYIO uacTh bioka 1,
bopmMupyeMyr0 ydacTHHKaMHu 00pa30BaTEIbHBIX OTHOIICHUH, KaK AUCIUILIMHA 1O BEIOODY.

Jucnuniuza (MOAyb) JOCTYITHA K U3YYEHHIO Ha 3 Kypce B 6 ceMecTpe.

Heap u3yyeHuss IMCHUIIMHBI (MOAYJIfAA): OCBOCHHUE METOJOB U aJITOPUTMOB, KOTOPbIE
MO3BOJISIIOT CO3/1aBATh NIEPCOHATM3UPOBAHHBIE PEKOMEHIALMU IS T10JIb30BaTENEH, yIyylias ux
OIIBIT B3aUMOJIEUCTBUSA C IPOAYKTAMHU U YCIYTaMH.

3agaum M3y4yeHUus TUCHUILIMHBI (MOAYJIs):

— OCBOGHME YMEHUU MPOBOAMTH pPa3BEIbIBATEIbHbBIN aHAIN3 PEKOMEHIATEIbHbIX
JIAHHBIX, PEANIM30BbIBaTh KJIACCUYECKUE PEKOMEH/IATENbHbBIE AIITOPUTMBIL;

— ¢opMupoBaHUE HABBIKA BIAJCHUS COBPEMEHHBIMH OMOMMOTEKaMH AJIs MOCTPOCHUS
PEKOMEH/IATENbHBIX CHCTEM, METOJaMH OLEHKH KauyecTBa PEKOMEHJATENIbHBIX aJIrOpPUTMOB,
METOJIaMU pabOThl C MATPUUHBIMH, TEH30PHBIMHU.

B pesyabTare 0CBOCHUS TUCHMILIMHBI (MOAYJIs1) 00y4aIOLIUIICH 10JIKEH

3Hamy:

— M0JIb3Y U (PMHAHCOBBIN YPPEKT peKOMEHAATENbHBIX TIIATPOPM;

— YCTPOMCTBO COBPEMEHHBIX MHYCTPHAIBHBIX PEKOMEHATEIbHBIX CUCTEM;

— CIocoObl MOBBIMIEHUS! 00BbSICHUMOCTH U YMEHBIIEHUS CMEIIEHUH peKOMEHIATeNbHbIX
AJITOPUTMOB;

ymembp:

— TMPOBOJIUTH Pa3BEAbIBATEIIbHBIN aHAIN3 PEKOMEHAATENIbHBIX TAHHbIX;

— Ppeanu30BBIBATH KJIACCUYECKUE PEKOMEHAATEIbHBIE AJITOPUTMBI;

— cobupath peKOMEHIaTeNbHbIC MANTUIAiHBI U3 0a30BBIX aJITOPUTMOB;

enaoemp:

— IpPUMEHEHHEM COBPEMEHHBIX OMOIMOTEK 11l TOCTPOEHUS PEKOMEH/IaTEIIbHBIX CUCTEM;

— METOAAaMHM OLIEHKU KayecTBa pEKOMEHIaTEIbHBIX AJITOPUTMOB;

— MeToAaMu paboThl ¢ MATPUYHBIMU, TEH30PHBIMH, MTOCIEA0BATEIHHBIMU U TPadOBBIMH
JTAHHBIMHU.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

Komnereniun, ¢opmupyeMbie B pe3yibTaTe OCBOCHUS JUCHUILIUHBI (MOIYJS) MPH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenumus

Conep:xkanue KOMIeTEHIIUH

Nuaukarop
KOMIEeTEeHIINHU

IlepeyeHb NJIaHUPYEMBIX Pe3yJbTATOB
00y4eHusi 10 JMCHUIIMHE (MOTYJIIO)

VK-6.

Crioco0eH ynpaBisiTh CBOUM
BpEMEHEM, BBICTPaUBATh U
peaTn30BBIBaTh TPASKTOPHIO
CaMOpPa3BUTHS HA OCHOBE
MIPUHIIUIIOB 00pa30BaHUs B
TCUCHHUE BCEH KU3HU

VK-6.1.

3HaeT OCHOBHBIE PHUHIUIIBI
CaMOBOCITUTaHUS U CaMO00pa30BaHusl,
Mpo(heCcCHOHATBHOTO U IMIHOCTHOTO
Pa3BUTHS, HCXOJS U3 3TANIOB KAPHEPHOTO
pocTa u TpeOOBaHUH pHIHKA TPYAA

VK-6.2.

YMeeT maHupoBaTh CBOE padouee BpeMs
¥ BpeMs JUIsl CAaMOPa3BUTHSI.
(hopMynHupoBaTh LEIN TUIHOCTHOTO U
Mpo¢eCCHOHANBEHOTO Pa3BUTHS U YCIOBHSI
UX JIOCTIDKCHUS, UCXO/IS M3 TeHICHIHI
pasBuTus o0acTu npodeccnoHaIbLHON
JEeATENBHOCTH, HHAUBUYaJIbHO-
JIUYHOCTHBIX 0COOCHHOCTEH

YK-6.3.

Nmeet mpakTUYeCKUid ONBIT NOTYYEHUS
JIOTIOJTHUTEIBHOTO 00pa30BaHus,
HU3YUYCHHA JOIMMOJTHUTECIBbHBIX
00pa3oBaTeIbHbIX IPOrPaMM

OIIK-1.

Crioco0€eH HaxOauTh,
(hopMyIUPOBaATh U PelIaTh
aKTyaJbHBIC U 3HAUUMBIE
MPOOIIEMBI TTPUKIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOABI Y MTOAXOBI K
PELIEHUIO 33/1a4 IIPUKIIaJHOU U
KOMITBIOTEPHON MaTEMaTUKHU, BKIIFOYas
ITOPUTMBI, MATEMAaTHIECKOE
MOZEIIMPOBAHUE U TEOPUIO ONITHUMHU3ALIUH,
a TAK)K€ COBPEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B 3TON
obnactu

OIIK-1.2.

YmMeer aHanM3upOBaTh U GOPMYIUPOBATH
MaTeMaTU4YCCKUE 3a/ia4i, IPUMCHATH
COOTBETCTBYIOIIE METO/IBI U aJITOPHUTMBI
JJId UX pCIICHUS, a TAKKE
HMHTEPIIPETUPOBATH U IIPEICTABIIATD
pE3yJIbTaThl B IOHATHOU M JIOCTYITHOM

dhopme

OIIK-1.3.

Hmeet npakTHUECKHiA OMBIT paOOTHI HAJL
MPOEKTaMH HJIM HCCIICIOBAaHUSIMH B
0o0nacTH MPHUKIIATHONH U KOMITBIOTEPHOH
MaTeMaTHUKH, BKIIIOYas y4acTUE B
KOHKYpCax, OJIMMITHAIAX WM HAyYHBIX
My OIUKAIVSIX, T OBLTH PEIICHBI
aKTyaJIbHBIC U 3HAYMMBIC 33]1a4H

TIK-1.

CrocobeH ornpenemnsiTh
obrmme GopMel U
3aKOHOMEPHOCTH 00J1acTH
MAaIIMHHOTO O0Y4YeHHS

[K-1.1.

3HaeT OCHOBHLIE TCOPETUYCCKUEC
KOHUOCTIIUH U MIPUHIIUIIBI, OTHOCAIIUECH K
00J1acTH MAIIMHHOTO 06y‘-ICHI/I$I, a TaKXKeE
KIIFOYEBBIC 3aKOHOMEPHOCTH U MOJICIIN,
KOTOPBIC TIOMOTAIOT B aHAJIU3E U
HWHTCPOPCTALUMN JAHHBIX

[K-1.2.

YMeeT MpoBOANTH CUCTEMATHIECKHIA
aHanu3 00JacTH Pa3padOTKHU, BBISIBIIATE U
(dbopMynupoBaTh 00IIME 3aKOHOMEPHOCTH
Y TCHJICHITNH, a TAK)KE IPUMEHSTh
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MCTO/bI UCCIICAOBAHUS AJId MOJYUCHUA
HOBBIX 3HAHUU W TIOHUMAaHHUS

[K-1.3. Hmeet npakTHUECKHiA OMBIT paObOTHI B
o0nacTu MaIIMHHOTO 0OYYEHHs, BKITIOUAs
ydJacTHe B HayYHBIX MIPOEKTaX,
WCCIIEIOBAHUAX WIIN IPAKTHIECKUX
3aJJaHusIX, T1e ObUIH BBISBICHBI U
omucaHsl o6mue GopMBI U
3aKOHOMEPHOCTH

[K-2. Crioco0eH pemarh THIIOBEBIE [K-2.1. 3HaeT OCHOBBI MH)OPMALIMOHHOW U
3a1a49u podeccruoHaIbLHOM oubnmorpaduyeckoi KyIbTypHl, a TAKKE
NeATeTLHOCTH B 00JIaCTH NPUHIUITE HHOOPMATMOHHON
npodeccHoHaANbHON 0e30MacHOCTH ¥ TPUMEHEHUS
JeSITeIbHOCTH, OTIUPASACH Ha WHPOPMATTOHHO-KOMMYHHUKAIIMOHHBIX
WH(GOPMAITMOHHYIO U TEXHOJIOTHH B PO ECCHOHATTEHOM
oubarorpaduIecKyro JISATEIILHOCTH
KyJIbTYpY, UCIIONB3YS [K-2.2. Ymeet 3 (hekTHBHO HCIIONB30BATh
UH()OpPMATMOHHO- MH()OPMAMOHHO-KOMMYHHKAIIHOHHEIE
KOMMYHHKAIIIOHHBIE TEXHOJIOTHH JUTSL PEIICHHs] CTaHJaPTHBIX
TEXHOJIOTHH U YUUTHIBAS 3a7a4 npohecCHOHATIBHOM JesITETBHOCTH,
OCHOBHbIE TPeOOBaHHUS yUuTBIBas TpeOOBaHUs MHPOPMATUOHHON
WH(POPMAITIOHHON 0e30macHOCTH
0e30macHOCTH IK-2.3. UmeeT onbIT paboThl ¢

WHPOPMATMOHHBIMH PECypCaMu 1
TEXHOJIOTHSIMU B 00JIaCTH
npodeccuoHaNbHOM AEATETbHOCTH,
BKJIIOYAs COOJIIOJICHUE HOPM
WHPOPMALMOHHON 0€30MaCHOCTH
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3. TemaTu4yeckuii mjian

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 32 Jomarmaue
PEKOMEHIATEIIbHBIX 3aJlaHus
CUCTEM
2 Kiaccnueckue 6 6 32 Jomariame
QJITOPUTMBI 3aJlaHusl,
Tect
3 MHorocTaguiiHbIe 6 6 32 JloMarrHaue
CHUCTEMBbI 3aaHuA
4 [IpoGiems! u 6 6 33 Jomamrane
CMEIIeHUS 3a/1aHus,
Tect
5 WuaycrpuanbHbie 8 6 33 Jomamaue
TEXHOJIOTHA 3a/1aHus,
CopeBHOBaHUE
3auem ¢ oyeHKoIl 4
Hmozo: 32 30 4 162
O6vem oucyuniunst (M00ys) 228
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 6
(6 3au. ed.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJIs)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUIIMHBI (MOYJIs1)
1 [TpunosxeHus u orieHKa buznec-npuioxenus. OneHKa Ka4ecTsa.
PEKOMCHAATCIIbHBIX CUCTEM
2 Knaccuueckue anroputMel IMonxonet Ha 0aze momobus. Monenn Ha rpadax. MarpuuHas
¢dakropuzanms.  [lpogsunyras  dakrtopmsamms. Mogenn — Ha
MOCIIEAOBATENBHOCTSIX.
3 MHorocTaguiiHble CUCTEMBI HelipoceTeBoe paHKMpOBaHUE.
4 [Ipobnembl u cMeTeHus OOBSICHUMOCTh M HWHTEpPHpeTUpyeMocTh. [Ipo0iieMbl M CMEIICHUS.
OOyueHue ¢ MOJKPENIICHUEM.
5 WHaycTpuaabHblEe TEXHOIOTHH WNunyctpuaneaeie Texnomoruu. JlomeHnsle cneruduiu. 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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHnognas numepamypa:

1. Manos, [I. A. I'nmybokoe oOyueHne M aHanu3 JNaHHBIX. [IpakTHueckoe pPyKOBOJCTBO :
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. CuHTeTHUYECKHE TaHHBIC U PAa3BUTHE HEHPOCETEBBIX TEXHOJIOTUH :
yueOHuK 11t By30B / A. H. PaGueBckuii. — MockBsa : U3narensctBo FOpaidt, 2025. — 187 c. —
(Boiciiee oOpazoBanme). — ISBN 978-5-534-17716-9. — Tekct : SJEKTpOHHBIA //
Oo6pasoBarenbHas 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. Pauuanaupan, C. I'mybokoe oOyuenue ¢ moakperuienuem Ha Python. OpenAl Gym u
TensorFlow ans npodu : mpakTudeckoe pykoBoactso / C. Papuuanaupan. - Cankt-IletepOypr :
[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. W. [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. Teopus rpadoB: anrebpandeckas TeOpus : YIeOHUK TSI By30B /
E. B. KoncrautunoBa. — MockBa : WznarensctBo IOpaiit, 2025. — 123 c¢. — (Bniciiee
obpazoBanmue). — ISBN 978-5-534-20172-7. — Texct : anmekTpoHHBIN // OOpa3zoBareibHAs
matdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/569211.

6. MaTepuaabHO-TEXHHYECKOE 00ecTeyeHne

VYHUBEpCUTET pacmojaraeT MaTepHalIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JENCTBYIOIMM MPOTUBOIIOKAPHBIM TPaBUIaM U HOpMaM U 0OecreunBaroleil MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M HAy4YHO-
HCCJIEIOBATENbCKOM paboT 00yUaronuXcsl, IPeTyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomerieHus1, KOTOpPBIE MPEJICTABISAIOT CO00N yueOHbIE ayAUTOPUU ISl IPOBEICHUS 3aHATHHA
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
IIOMEUICHUA I CaMOCTOSTETLHON pa6OTI)I 1 IMOMCHICHUSA I XpaHCHUA U HpO(i)I/IJ'IaKTI/I‘IeCKOFO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomemeHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
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https://znanium.com/catalog/product/2123365
https://urait.ru/bcode/568661
https://znanium.ru/catalog/product/2205044
https://znanium.com/catalog/product/1756109
https://urait.ru/bcode/561076
https://urait.ru/bcode/569211

MeOenbl0 U TEXHUYECKMMHU CPEICTBAMM OOyUYEHMsI, CIyXKAallUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu OOJBIION ayTUTOPHH.

N3yuenne qucuuIuIMHbl (MOAYIIA) oOecriedrBaeTcsl B y4eOHbIX ayIUTOPUSX, OCHALICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMHU KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITIOYAs IEMOHCTPAIIHOHHOE 000PYI0BaHHE.

[Tomerienus A1 CaMOCTOATENBHOM paboThl 00yUYarOIIKXCsl, B TOM YUCIIE IPUCIIOCOOTIEHHBIE
JUISL MCTIONIb30BaHMsI MHBAJIMJAMH M JIMLAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 3/10pOBbBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B 3JCKTPOHHYIO  MH(POPMALMOHHO-O0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyarommMcsl IPeNOCTaBIAETCA JOCTYI (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJIMOTEYHBIM CUCTEMAM, COBPEMEHHBIM NpOo(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. | Mudopmanuonnas cucrema "Eaunoe okHo nocryma | 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  OOecreyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanoHHbIE CHCTEMBI:

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
IporpammHoe o0ecneveHne 1Jisl IVIAHHPOBAHUS H Y4eTa BPeMEHH:

Toggle app | 3apyOexHoe | CBOOOHO pacIpoCTpaHseMoe
CucTeMbl YHpaBJeHHs] MPOEKTAMM:

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

Microsoft Imagine (SQL Server) | sapyGexHoe | 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 pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
ITakeTbl MPOrpaMMHBIX CPEACTB M OMOJIHOTEK:

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. MetoanyecKue  OIleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus sl 00y4aIOUIUXCS 110 OCBOEHUIO TUCIHUNIMHBI (MOIYJIA)

B mpornecce uzyuenust AucuUIIuHbl (Moayns) «PekoMeHaaTelbHbIe CUCTEMBD) B paMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH HCIOJIb3YIOTCS TaKUE BUABI yUeOHON padOThI, KaK JIEKIINH,
IIPAKTUYECKHUE 3aHATHS, IOMAIHUE 3a/laHusl, TECThl, COPEBHOBAHME, a TAK)KE PA3JIUYHbBIE BUIbI
CaMOCTOSITENIbHOW paboThl 00ydaroluXcs MO 3aJaHHI0 IPENOAABATENs, HAIpPaBICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHMKH,  3aKpeIUIeHHMe  MPaKTHYECKUX
pohecCHOHANBHBIX KOMIIETEHIINN, TOOUIPEHNE UHULIUATHB.

Jlexyus — cuUCTEeMaTHYecKoe, IOCIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak IpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHJIyeTCs BECTH KOHCIEKT JIEKIMH: KpaTKO M CXEMaTH4YHO
(UKCUPOBaTh OCHOBHBIC HWJEH, BBIBOJBI W OOOOIICHWS JIEKIMW; BBLICISATH Ba)KHBIE MBICIIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI WM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOTBITATECS HAWTH OTBETHI B PEKOMEHIOBaHHOU JnTepatype. Ecimu
pa3oOpaThCsi B MaTepuaie He YAaercs, cieAyeT chOopMyIHpoBaTh BONPOC U 3a4aTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WA BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (l’lpaKWlUHECKOM 3aHﬂmuu) — aKTHBHasA pa60Ta CTYACHTA Ha CCMUHApPC,
€T0 OTBECThHI HAa BOITPOCHI MPEIOAaBaTCIIA U YIaCTUC B TUCKYCCHUH.

I[J'I}I YCHICHIHOTO YYaCTHA B CCMUHAPC CTYACHTAM PEKOMCHAYCTCA 3apaHEC O3HAKOMUTHCA C
TEMOM O6C}’)KI[CHI/I}I, MMpOYNTATh HCO6XOI[I/IMBIC MaTcpuaJibl 1 MOATOTOBUTL BOITPOCHI. Baxno
AKTUBHO CJIyHIaTb WU BOBJICKATHECA B JUCKYCCHUIO, BBICKA3biBasd CBOW MHCHHUSA U apIryMCHTHPYS UX.
HpI/I OTBCTAX Ha BOIPOCHI IpEriogaBaTeyid CTOUT OBITh YBEPCHHBIM, YCTKHM U JIOTMYHBIM,
omnupasiCb Ha I/I3y‘leHHBII\/'I Marcpuall. Taxokxe moae3Ho moAACPIKUBATh AUAJIOT C OJHOKYPCHUKAMU,
4TOOBI 00OTraTHTh O6CY)KI[CHI/IC " paClIuPpUTL CBOW 3HAHUA.
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Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

HpI/I pa60Te Had AOoOMalllHUMHU 3aJaHUSIMHW BaXHO BHHUMATCIIBHO 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
HECKOJIbKAX TEM M CBHUJICTEIBCTBYET O KAueCTBE MOHUMAHUS OCHOBHBIX MOHSATHH H3y4aeMoOro
Marcpuraja. TecToBbIC 3aaHusl COCTABJICHBI K KIIFOYCBBIM IIOHATHUAM, OCHOBHBIM pasaciiaM,
Ba)XHBIM TEPMHUHOJIOTHYECKUM KATCTOPHSIM U3y9aeMOM TUCIUTUTHHBI (MOIYJIs).

J1s1 mOArOTOBKU K T€CTy HEOOXOAMMO 3HATh TEPMHHOJOTUUYECKHUM anmapar JUCHUILTAHBI
(MOTyJ1sT), TOHMMATh CMBICIT HAYYHBIX KATETOPHIA U YMETh MX UCIIOJIb30BATh B PO(ECCHOHATBHOM
JICKCHKEC. BJIaI[CHI/Ie HOHATUHNHBIM arraparom, BKJIIIOUYEHHBEIM B TECTOBBLIC 3aJaHus1, IIO3BOJJIACT
IpernoaaBaTero  OBICTPO  MPOBEPUTh  yPOBEHb  IMOHMMAHHS  CTYACHTAMH  BaKHBIX
METOI0JIOTUYCCKUX KATETOPHIA.

Copesnosanue — OpPraHU30BAHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
COIIEPHUYAIOT JAPYr C APYrOM JUIsl JOCTHXKCHMS OIPENCIIEHHOM LENH, JEMOHCTPUPYS CBOU
HaBBIKM, 3HAHUSI WM CLIOCOOHOCTH B 3a/IaHHOM 00JIaCTH.

B mponecce noAroToBKM K COPEBHOBAHHIO OIIMPANTECh HA CIEAYIOLINE PEKOMEHIALUN:

1. IlonumMaHuMe 3aga4yM: BHUMATEIbHO H3YYUTE YCJIOBUS COPEBHOBAHUS U YETKO
OIpEeNIeNIUTE 3aJady, KOTOPYI0 HEOOXOIMMO peIINUTh. YOequTech, 4TO Bbl IIOHUMAETE, KaKHUe
METPHUKHU OyIyT UCTIOIb30BATHCS JUISl OLIEHKH BallUX Pe3yJbTaTOB.

2. COop MaHHBIX: O3HAKOMBTECH C TPEAOCTABICHHBIM HaOopoM naHHBIX. [IpoBemute
aHaJIu3 JIaHHbIX, BBIIBUTE MPOIYILEHHbIC 3HAaYEHUs, BEIOPOCHI U IpyrHe 0COOEHHOCTH, KOTOPbIE
MOT'YT IIOBJIMATH HAa MOACJIb.

3. BbIOOp aaropuTMoOB: HCCIelyWTe pasziIUuHble AJTOPUTMbl MAIIMHHOIO OOY4YEeHHMS,
NoaXoAdIMe Ul Bamied 3agadu. HauHurte ¢ mpocTeIX MoOJenel, 3areM mepexoaute K Oosee
CJIO’KHBIM, €CIT 3TO HEOOXOAUMO.

4. O0yuyeHune U BAJIMIAUMA: Pa3JeIUTe JaHHbIE HAa OOYYAIOUIyI0 M TECTOBYIO BBIOOPKHU.
Hcnonb3yiiTe Kpocc-BaIUIAMIO JUIs OLIEHKU KauecTBa MOJIEIH U U30eKaHHs epeoOyueHHs.

5. OnTuMHu3anMsa runepnapaMeTpoB: DKCIIEPUMEHTUPYHTE C HACTPONKAMU alIrOPUTMOB,
JUISL HAXOKJEHNSI ONTUMAJIBHBIX TMIIEpIIapaMeTPOB.

6. JlokymMeHTaUUsl ¥ Mpe3eHTANMSA: BEIUTE 3aIMCHA O CBOMX IOIXO/aX, Pe3ylbTaTax W
BbIBOZIaX. [I0ArOTOBBTE SICHYIO M CTPYKTYPHUPOBAHHYIO MPE3CHTALIMIO JJIs1 PUHATIBHOTO OTYETA.

7. O0paTHasi cBSI3b W YJy4llleHHe: II0CJI€ TOJy4YEHHUS pe3ylbTaTOB COPEBHOBAHMUS
NpoaHaIM3UPyHTE OIIMOKM M HEAOCTaTKM Bameidl Mmojenu. Mcnonab3ylTe 3TOT ONBIT M
YJIYyUHICHUSA CBOUX HABBIKOB B 6y2[y111€M

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HalpaBiCHHAs Ha YIIIyOJEeHHOE
M3YYEHHUE OTJEIbHBIX TEM U BOIIPOCOB YUEOHON AUCHUIIINHBI (MOIYJIS).

B npouiecce camocTosTeNIbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepHualaMH P MHHUMAIIFHOM YYaCTHH MPEToIaBaTelsl. 3a1auul CTyIEHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIHi (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MAaTepUAJIOB IJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOIHUTEIHHBIX TEM, BHITIOJHEHNE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IpyToe.

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

Kpurtepun nosyyenusi ypoBHsi M OlleHUBaHUA ¢OPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuunanHe (moay.aa) «PekoMeHnaaTe/ibHbIe CHCTEMbD)

OrneHuBaHue YpoBHSA Y4e€OHBIX JOCTIKCHUU, OOYYArOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYILECTBJISICTCS B BUJIE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTAIlUH.
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IIpome:xxyTouHasi aTrecTauMsi 1O AUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOU, TPU STOM TPOBOJIUTCS OIICHKA KOMIETCHIMHA, CHOPMHUPOBAHHBIX TIO

JIUCILIUILINHE.

I[JISI OLCHUBAHWA TCKYHICIO KOHTPOJIA YCIICBACMOCTU U HpOMe)I(YTOqHOﬁ arTeCTalmuu

UCIIONIB3YETCS JeCATHOAIbHAS IIKaJIa OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
NATUOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oM:

JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

OO01mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl o
JucHunnHe (MOIYJII0)

10

OTiauyHO

9

OTianaHO

8

OTianaHO

CTylIeHT TOJIHOCTBIO BIIAJICET 3HAHUSIMH, HW3JI0KCHHBIMHU B
paboueii mporpamme, U TIIyOOKO OCMBICTSIET TUCHUILTHHY. OH
CaMOCTOSITEIIFHO ¥ JIOTHYECKHU TMOCIIEIOBATEILHO OTBEYACT Ha
BCE BOIIPOCHI, aKIIEHTHPYs BHUMaHUE Ha HauOoliee BaXKHOM.
YMeeT aHaIM3UpoOBaTh, CPaBHHUBATh, KJIACCU(DUIIUPOBATH,
0000maTh,  KOHKPETU3UPOBAaTh M  CHUCTEMAaTHU3UPOBATH
W3yYCHHBIM MaTepuan, BBIACTSAS KIIOYEBbIE MOMEHTBHI |
yCTaHaBJIMBas MNPUYINHHO-CJIICACTBCHHBIC CBA3U. YeTro
(bopMyupyeT OTBETHI, YBEPEHHO UHTEPIPETUPYET PE3yIbTATHI
aHAITM30B M JPYTHX UCCICIOBAHUN, a TAKKE PEIacT CIOMXKHBIC
3agaun. CTYJEHT XOPOIIO 3HAKOM C METOJaMH HCCIICIOBaHNS,
HEOOXOMUMBIMH Il TPAKTHYECKOW NEATCTHHOCTH, H yMEET
CBSI3BIBATh TEOPETHUECKHUE ACIIEKTHl NUCIUILIUHBI (MOIYIA) C
MPaKTUYCCKUMH 33]Ja4aMH.

Xopoto

Xopoto

CryneHT oOmamaer 3HAHWAMHU IpPEeIMEeTa MOYTH B IMOIHOM
o0beMe pabouell MporpaMMbl M CAMOCTOSITENIFHO, JIOTHUECKH
MOCIIE0BATENIbHO M BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKe Ha HarOoliee 3HaYMMbIX MOMeHTax. OH
yMEeT aHaJM3UPOBaTh, CPaBHUBATh, KIACCHU(PHUIUPOBATS,
0000maTh, KOHKPETH3MPOBaTh W  CHUCTEMaTH3UPOBATH
W3YYEHHBI MaTepHuall, BBIJENSS €ro KIIOUYeBbIe aCIeKTHl U
yCTaHaBIMBAas MIPUYUHHO-CJIEJICTBEHHbIE CBSI3U.
®dopMynMpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETHPYET
pe3ynapTaThl aHAJIM30B M JAPYTHUX HCCIIEIOBAaHHUH, a TaKxke
pelIaeT CIoKHBIE CUTYaIlMoHHBIe 3amadn. CTyIeHT XOpoIIo
3HAKOM C METOJaMH HCCIIEOBaHUs, HEOOXOIMMBIMH IS
MPAKTHYECKON  AESATEeNHbHOCTH, W  yMEET  CBS3bIBATh
TEOPETHUYECKHE aCIeKThl TpeAMeTa C TMPAKTUIECKUMHU
3ala4aMH.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOyafaer 0a30BBIMU 3HAHMSMH 10 JUCIMILIMHE
(MOyJ1r0), HO UCTIBITHIBAET TPYTHOCTH IPU CAMOCTOSTEIIEHBIX
OTBETaX M HCIIOJIB3YET HEeTOYHble (QopmynupoBku. B xome
OTBETOB OH JIONYCKaeT OIMHNOKH, KaCaIOIINECs CyTH BOITPOCOB.
CTyneHT crocoOeH pemath TOJNBKO caMble TIPOCTHIE 3a7auu U
BJIaaccT JINIIb MHWHUMAJIbHBIM Ha60pOM METOA0B
WCCJICIOBAHUSL.

He cnan

He cnan

He cnan

CTy,Z[GHT HC OBJIaACII 00s13aTeNbHBIM MUHUMYMOM 3HAHMH 1O
npeaAMETy MU HE MOXCET OTBCTUTH Ha BOIIPOCHI, JAXE C€CIIN
ImpernogaBaTeiib 3a1acT JOIIOJTHUTCIIbHBIC HaBOOAIINC
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JdecaTudannbuas IlaTudannbHas O0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

BOIIPOCHI.

Hucnurummaa (Moayns) «PekoMeHJaTenbHbIE CHCTEMBD» OICHHBACTCS  CIETYIOLIHM
o0OpazoM:

AKTHBHOCTH | Bec ‘Konnqecnaol Onucanne
Haxonumenwvnas oyenka
Homamnue 3aganus | 60% 3 Habop 3amau o Temam Hegenu
TecTbl 2 [TuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOpPbIE HYKHO

PCUIUTD 3a OIrPAHNYCHHOC BPEMA

CopeBHOBaHUE 1 Kaggle-style copernoBanue ¢ 3amaueii Ha RecSys

Hpome.)fcymouuaﬂ ammecmauusn

3ayer ¢ OIEHKOH 40% 1 Y CTHBIE WM THCEMEHHBIE OTBETHI Ha BOIIPOCHI IO BCEH
JTUCITUTLTHHE (MOJTYITIO)

@opmyJia pacuéTa UTOroBOI OLIEHKH MO JMCUMILIHHE (MOaYJ/110) «PexomMeHaaTeIbHbIE
cucreMb»: «0,6 X HakonuTenbHas oneHka (0,5 x cpegnee 3a momarnHue 3aaanus + 0,2 X cpenHee
3a tecthl + 0,3 X copeBHOBaHue) + 0,4 X 3a4eT ¢ OLEHKOW».

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4AOIIUXCH M0 JUCHUILINHE (MOAYJIIO)
IIpuMepHbIe JOMalIHUeE 3aJaHUS

JomauiHee 3aganue 1.

3ananme 1.

Pa3paboraiiTe kKoHIIENIMIO OU3HEC-TIPUIIOKEHUSI, KOTOPOE PEIaeT KOHKPETHYIO Mpo0jemMy B
Balllel IenieBOH oTpacnu (HampuMmep, 3ApaBOOXpaHEHHE, O00pa30BaHHE WM AIEKTPOHHAS
KomMMmeprusi). OnumuTe KII0YeBble (YHKIWU TMPHIOXKEHHS, LEJIEBYI0 ayIuTOpHIO U
npezrnonaraeMele MeTpuku yenexa. Cozfaiite mpoToTun uaTepdeiica moyib30BaTens ¢ IOMOIIbIO
1r000T0 MHCTPYMEHTA JUTsl TpoeKTupoBaHus (Hanpumep, Figma unu Adobe XD).

3aganue 2.

BeiOepute Tpu pa3nUUHBIX MeTOJa OLEHKM KauecTBa IPOrpaMMHOI0 OOecreueHHs
(HampuMep, TECTHPOBAaHUE, PEBBIO KOJA M AaBTOMATH3MPOBAHHBIE TECTHI) W MPOBEANUTE
CPaBHUTENBHBI aHAIM3 WX TPEUMYIIECTB M HEIOCTaTKOB. Hamummrte OT4eT, B KOTOPOM
OOBSICHUTE, KaK KaXIbl W3 METOJOB MOXKET OBITh NPUMEHEH B Mpolecce pa3paboTKu, U
IPEUIOKUTE PEKOMEH AN 110 X KOMOWHUPOBAHMIO JIJIsI IOCTHKECHUS HAWITYUIIINX PE3yIbTAaTOB.

3aganue 3.

Hccnenyiite nBa moaxoaa Ha 0ase mojo0us (Hampumep, KosstabopaTHUBHAs (UIBTpALUs U
KOHTEHTHas pUIbTpAIMsl) U CO3JaiiTe MOJIeNIb PEKOMEHIaTeIbHOW CUCTEMBI, UCIIOJIb3Ysl OJIMH U3
3TUX TOAXOJO0B. 3aTeM IMOCTpOiTe IpadoBYI0 MOENb, MPEACTABIAIONUIYIO MOJb30BaTeNeil u
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.
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Jdomamninee 3axanmue 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 MaTpuuHy0 (PaKTOPU3ALHUIO C UCIIOIB30BAHUEM I'PATUCHTHOIO 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 (DakTOpU3aLNy, TaKHE KaK (PaKTOpU3aIs Yepe3 CKPHITHIE
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 C OOBIYHOM MAaTpUUYHOHN (paKTOpHU3aLUEH.

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

3ananme 3.

CoznaiiTe HEMpOCeTeBYI0 MOJEb IS 3aJaud PAHKUPOBAHUA, UCIOJIB3YS apXUTEKTYpY,
takyro kak RankNet wnn LambdaRank. B Bamem npoexre:

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

e OOyuuTe MOJENb U OLICHUTE KaUeCTBO PAH)KUPOBAHMS C UCIOIb30BAHUEM 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 MeTonbl 0O0BICHUMOCTH U UHTEPIPETUPYEMOCTH MOJIeNIe MATMHHOTO O0y4YeHHUS,
takue kak LIME u SHAP. Peanusyiite oquH M3 3THX METOJOB Ha YyxXe OOy4EeHHOW MOaenu
(Hampumep, Ha Mojienu kKinaccudukanum). B Bamem npoexre:
e BriGepure HaboOp HaHHBIX (HApUMEpP, O KPEOUTHBIX 3asBKaX WU MEIUIMHCKHUX
JIMarHo3ax).

e OOBsiCHUTE TpECKa3aHUd MOJEIU ISl HECKONBKUX MPUMEPOB, UCTOIb3Yys BHIOpaHHBIN
METO/I.

e [loaroToBnTe OTUET, B KOTOPOM OMUIIHUTE, KAK HHTEPIPETUPYEMOCTD BIHUSET HA IOBEPUE
MOJIH30BATENCH K MOJIENIM 1 KaKue BBIBOJIBI MOYKHO CHEJIaTh U3 TIOTYUYCHHBIX O0BSICHEHUHN.

3ananmue 2.

Hccnenyiite paznuuHble THNBI cMerieHuid (bias) B JaHHBIX W WX BIMSHHE HA MOJEIU
MaIlIMHHOTO 00ydeHus. BriOepute onvH 13 HAOOPOB MaHHBIX, B KOTOPOM IPHUCYTCTBYIOT
CMEUIEHUS, U BBINIOJHUTE CIEAYIOIINE Iary:

o IIpoananuzupyiiTe JaHHBIC HA HAJTMYKUE CMEIICHUH (HalpuMep, CMEIICHUE BHIOOPKU HITU

CMEIIEHUE TTOATBEPIKICHNSA).
e OOyuuTe MOJIENTb Ha UCXOIHBIX JIAHHBIX M OIEHUTE €€ TIPOU3BOAUTEIIBHOCTb.
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o [lompoOyiiTe ycTpaHWUTh WIM YMEHBIIUTH CMEIICHUs (HApUMep, ¢ MOMOIIBI0 METOJIOB
nepernoA0OpKN WM B3BEIIMBAHUS) W CPAaBHHUTE pe3yiabTaThl. [1OArOTOBBTE OTYET C
AQHAJIM30M U BBIBOJIAMHU.

3ananmue 3.

Hccnenyiite MeToapl OOy4YeHHS C TOJIKPEIUICHHEM U BBIOEPUTE KOHKPETHYIO JOMCHHYIO

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

e PeanusyiiTe mpocTyro Mojienb 00y4eHHs ¢ oAKperuieHneM (Hanpumep, Q-learning unun
DQN) st penieHus 3a1a4y B BRIOPAHHOM TOMEHHOM crieIiu(uKe.

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

e TloaroToBbTe MpE3EHTAIHIO, B KOTOPOI 00CYAHTE, KaK IOMCHHBIE CIICIIM(DUKYU BIHUSIOT HA
BEIOOD aJTOPUTMOB M CTpaTeruii 00ydeHUs, a TAK)KE Ha Pe3yJIbTaTHhI.

IIpumepHoe onMcaHue K COPEBHOBAHMIO

B copeBHOBaHWM HEOOXOJMMO PEUIMThH 33aJauy PAHKUPOBAHMS 110 INAHCY HAJIUYUS SBHOTO
bundexa (nmadk/mu3naiik). Jlis pemieHuss MOXKHO —HCIOJb30BaTh JFOObIE Mojenu (Kak
3aTparuBaeMbie B Kypce, TaK U He BCTPEYABIIHECS).

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

IIpumepHbIe 3ajaHus 110 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 ympaBieHHsI KOMIAHUN
d) Mogenu ycnenu ycrapeTh
OtBerT: a, b.
Bomnpoc 4.
PexoMeH1aTeIbHbIE AITOPUTMbI OLIEHUBAIOT 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 AKCIIEPUMEHTE
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
c) Kay3anbHoii MaTpuiieii BHUMaHUS
d) CaBurom TapreTHOM MOCIEIOBATEILHOCTH Ha | MO3HIIUIO
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

Ortger: a.
Bomnpoc 5.
K Mozensm HelpoceTeBOro paHKUpOBaHUS OTHOCATCS:
a) SA-TF
b) HiFormer
c) DCN-V2
d) Wide&Deep
Ortser: b, c, d.
3anaHus AJs1 MPOMEKYTOYHOM aTTeCTAIUM MO IMCUUILIUHE (MOIYJII0)

Ne 3aganue OtBeTt Kommnerennus

n/n

1 Ha3oBuTe OCHOBHYIO METPHKY OICHKH  KadecTBa Precision VK-1
PEKOMEHIATENbHBIX ~ CHCTEM, H3MEPAIOLIYI0  JIOJIO0
pENeBaHTHBIX PEKOMEHIAIMI CPEIN TPEII0KEHHBIX.

2 Kak HazpIBaeTCs MoAX0/ K peKOMeHIaTeNbHBIM cucTeMaM, | KommabopatuBHas YK-6
OCHOBAaHHBIH Ha  aHaJdM3€ [OBEICHUSA  IOXOXKHX ¢bubTpanys
10JIb30BaTeNIeH WK 3JIEMEHTOB?

3 VYkaxute MeToA CcHHTe3a HH(OpMAIMK W3 Pa3IUYHBIX CucreMHbIN YK-6
HUCTOYHUKOB JUISI KPUTHYECKOH OLEHKH aJrOPUTMOB aHanmm3
PEKOMEHIATENIbHBIX CHCTEM.

4 HazoBute WHCTPYMEHT JUIs 00paboTku u Python YK-6
CTPYKTYpHUPOBAaHUSI ~ JaHHBIX B  PEKOMEHAATENILHBIX
crcTeMax Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHI.

5 Kaxkoit anroput™m pexkoMeHAAaTeNbHBIX cucteM cieayeT | Iloaxon Ha 6ase YK-6
BBIOpaTh Uil pelleHus 3aJad ¢  OTPaHUYCHHBIMH noao0ust
pecypcaMy BHIYUCICHUN?

6 HazoBute npaBoByi0 HOpMY, peryJupymoomyo o0paboTKy GDPR YK-6
MEPCOHANBHBIX JAHHBIX B PEKOMEH/IATETIbHBIX CHCTEMAaX.

7 VYKaxnuTe ONTUMadbHBI  CHOCOO  pemieHus — 3aaad Matpuynas YK-6
PEKOMEHIATEeNbHBIX CHUCTEM NpPU HAJTUYMU OrpaHUYEeHul | akTopu3aLus
Ha BpeMsi 06pabOTKHU JIaHHBIX.

8 Kax nHaspIBaeTcs MeTOn ompeaeneHHs Kpyra 3agad st Ananuz OIIK-1
BHE/IPEHUSI PEKOMEHIATENbHBIX CHCTEM B Ou3Hec- TpeOOBaHMIA
MPUIIOKEHUAX C YUETOM PECYPCOB.

9 HazoButre MaremaTH4eckuii METOJ, WCNOJb3yeMbld mis | ['paaueHTHbIN OIIK-1
pelieHus 3aJad ONTUMH3aLMHM B PEKOMEHIATEIbHBIX CITYCK
cucTeMax.

10 | Ykaxwure KOnMM4ecTBO (PAaKTOpoB B 0a30BOH MaTpHUYHOH k OIIK-1
(dakTopu3alMu  JUIT  MOJENHUPOBAHHS  TPEANOYTCHUH
10JIb30BaTENEH.

11 | Kak Ha3pBaercs  ayroput™, mnOpuMeHsemsld ais | CuHTyssIpHOE OIIK-1
WHTEPIIPETAIUN PE3yIbTaTOB B MPHUKIIAJTHOW MaTeMaTHKE pasyioxeHue
PEKOMEH/IATENIbHBIX CHCTEM.

12 | HazoBure MHCTPYMEHT IS maremaruyeckoro | Markov chains OIIK-1
MOJICJINPOBAHUS MOCJIe0BaTENEHOCTEH B
PEKOMEH/IATENILHBIX CHCTEMAX.

13 | Vkaxure o0OmIyl0 3aKOHOMEpHOCTh B MamuHHOM | Bias-variance IK-1

0o0ydJeHNH, ONHMCHIBAIOLIYI0 TEpeo0ydeHne Mojeie B
PEKOMEHIATENBHBIX CHCTEMAX.

tradeoff
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14 | HazoBute KiroueBy0 MOeNnb, MOMorammyto B aHanuse | Kiactepuzauus [K-1
TAaHHBIX U1 BBIABICHHMSA ~ 3aKOHOMEPHOCTEH B
PEKOMEHIATENbHBIX CHCTEMAX.

15 | Kak Ha3pIBaeTcsd TEHACHIWMS B MAaITUHHOM OOYYCHWH, OO6yuenue ¢ IIK-1
CBSI3aHHAs C yIy4llIeHHEeM KadecTBa PEKOMEHIALMI yepe3 | MOAKpeIieHHeM
WUTEPaTUBHBIN aHAJH3.

16 | YkaxuTe NpUHIXI MalIMHHOTO 00y4eHUs, mpuMensemMblii | Kpocc-Bamumanus [K-1
IS CHUCTEMaTHYECKOTO aHamm3a obnacTtu
PEKOMEHIATETBHBIX CHCTEM.

17 | HazoBure TpeGoBanme mHpopmanmoHHOH Oe3omacuoctu | lludpoBanue [K-2
npu paboTe ¢ TAaHHBIMH B PEKOMEHAATENBHBIX CHCTEMAaX.

18 | Kak HaspiBaeTcs TexHONOrus a1  3¢GGEKTHBHOTO OO6raunbIe IK-2
WCTIONB30BaHuA MH()OPMAIMOHHBIX PECYpCOB B 3aJadax BBIYUCIICHHS
HCKYCCTBEHHOT'O WHTEJIEKTA.

19 | VYkaxure MeTOA  peUICHUS  THUMOBBIX 3amad B | JlureparypHsblii [K-2
PEKOMEHATENbHBIX ~ CUCTEMax C  HCIOJBb30BaHHEM 0030p
OoubrorpadnIecKkoit KyabTypHI.

20 | HazoBuTe  WMHCTPYMEHT JUIsi  COOJIOACHHUS  HOPM VPN IK-2

0e30IacHOCTH pHu 00paboTke JAHHBIX B
PEKOMECHAATCIIbHBIX CUCTEMAX.
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