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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenpt0o  OCBOEHWS  AUCHUIUIMHBI  «MeETONbI  MAIIMHHOTO  OOyYeHWs»  SIBJISFOTCS
dbopMUpOBaHUE y CTYAECHTOB KOMIIETEHLUH B OOJNACTH HCIONH30BAHMS TEXHOJIOTHUH MAIIMHHOTO
00ydYeHUs I aHAIH3a TAHHBIX.

B xoze mocTmkeHus 1eNH permaroTes CAeAYOIIHe 3a1a9n:

— U3y4eHHUE CTYJCHTAMH CTAJAN TEXHOJIOTHH MAITUHHOTO 00Y4YEeHHUS;

— OBJIaJICHUE CTYACHTAMH HaBBIKAMU PAa0OThI C PA3IMYHBIMH METOJIAMHU TOCTPOEHUS
aITOPUTMOB, CITOCOOHBIX 00yYaThCS;

— TIONTyYeHHUE MPAKTUIECKUX HABBIKOB pean3allii METOA0B MAIIMHHOTO O0yYeHUS;

— CO3/aHW€ OCHOBBI I JAJBHEWUIIEro TO3TAMHOTO (OPMHUPOBAHMS KOMIIETCHITUH,
COCTaBIISIOIIUE KOTOPBIX MIEPEUNCIICHBI U OMUCaHbI B paboueil mporpaMmMe AUCHUTUIHHBL.

[TnaaupyeMbIMU pe3ylbTaTaMu OOydYeHUs! MO JUCHUIUIMHE (MOMIYIIO), SBISIOTCS 3HAHMS,
yMeHUsI, HaBBIKH. [lepedeHp IIIaHMPYEeMbIX Pe3yJabTaToB OOy4YEeHHS MO JUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa30BaTENbHOM IMpOrpamMMmsl,
npeJjcTaBieH B Tabnuue 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yiabTaTe U3y4eHUS TUCIUIUTUHBL (MOJTYJIS)

Kon n PesynbTarel 00yueHHs 10 AUCITUTLTHHE
Hasgsanue Konn dopmympoBKa
OIIOII BO, (dbopmynrpoBKa HHIUKATOpa Kon
COKpAICHHOC KOMITICTCHIINN AOCTRCHHSA pe3yinb DopMynupoBKa pe3yibraTa
KOMIIETCHLIUU
TaTa
09.03.03 [IKB-1 : Crocoben | ITKB-1.1xk : pPa7 3HaHMe | cOcoO0B COOPKH IMPOTrPaMMHBIX
«IIpuxnagHas | OCyLIECTBIATH OcyuiecTBuser MOJyJIe 1 KOMIIOHEHT
uHpopMaTHKa» | MHTETPALHUIO U cOOpKy AIrOPUTMOB MAIIMHHOTO
(b-T11N) TECTUPOBAHUE MPOTPaMMHBIX 00y4eHHs B IPOTrpaMMHBII
paboTocrocoOHOCTH | MOIyJIeH 1 HPOAYKT
MPOrPaMMHBIX KOMITOHEHT B P8 YMmenue | cobupaTh mporpaMMHBIE MOIYIH
MomyJei u MPOTrPaMMHBIH ¥ KOMITOHEHTHI MallTHHHOTO
KOMITOHEHT MPOJYKT 0o0y4YeHHs B eTUHBII
MPOrPaMMHOTO HIpOrpaMMHBII IPOIYKT,
obecrieyeHus OCYILECTBIISITH OTIAAKY H
TECTHPOBaHHUE MPOTPAMMHOTO
IPOAYKTa
P19 Hagpix | mporpamMmmmpoBanust
IIPOrpaMMHBIX MOZyJIeil Ha
COBPEMEHHBIX S3BIKaX
pOrpaMMHUPOBAHHS MAITHHHOTO
00y4eHHs, COOPKH IIPOrPaMMHBIX
MOJ1yJIel U KOMIIOHEHT B
MPOrpaMMHBINA IPOJYKT,
OCYILECTBIISITH OTIAJIKY
CcOOpaHHOT0 MPOrPAMMHOI0
IPOAYKTa
ITKB-5 : Cnocoben | TTIKB-5.2k : P10 3HaHue | TpeboBaHMIT K pa3paboTKe Koja
pa3pabaTbIBaTh U OcymecTBiseT MH()OPMAIIMOHHEIX CHCTEM U 6a3
aIalTHPOBATh pa3paboTky JTAHHBIX MH()OPMAI[HOHHBIX
MPUKIIAHOE kona VIC u 6a3 CHCTEM Ha OCHOBE IIPUHIIUIIOB
MIpOrpaMMHOE naxabix UC MAIIMHHOTO 00YYeHUsI
obecrieueHne P11 Ymenue | pa3zpabarsiBaTh
WH(POPMALMOHHBIE CUCTEMBI U
0a3bl JaHHBIX HHPOPMALTUOHHBIX
CHUCTEM JUIsI METOAOB MALIMHHOTO
00yUeHHS
P12 HaBpik | pa3paboTku mpoToTHIa
MH()OPMATMOHHOW CHCTEMBI H €€
0a3bI JTaHHBIX C IPIMEHEHUEM
METOJI0B MAIIMHHOTO O0YUCHHUS




2 MecTo qucuuminnbl (MoayJsi) B ctpykrype OINIOII

Hucnunnuna «MeToasl MalmIMHHOTO OOy4YEeHMs» OTHOCHTCS K YacTH Y4eOHOro IuiaHa,
bopmHpyeMoil yuacTHUKaMU 00pa30BaTEeNbHbIX OTHOIIECHU.

3. O0beM AUCHUNIMHBI (MOTYJIA)

O0beM nmUCIMIUIMHBI (MOIYNIS) B 3a4CTHBIX CIWHHUIIAX C YyKa3aHHEM KOJHYECTBA
aKaJeMHYeCKUX 4YacoB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommmucs (MO BHIAM
Y4eOHBIX 3aHATUI) U HA CAMOCTOSITEILHYIO pa0oTy, IPUBEICH B TabIuUIIE 2.

Tabmuia 2 — O0mas Tpy10eMKOCTh JUCITUTITHHBI

Tpyno- O0BeM KOHTAKTHO# paboThI (dac)
CeMCCTp C€MKOCTh
Hossawne | (OO | e | (IS Ayropuzs Breayan- | cpe | e
OI1OII BO v VI 3(1)81’ YAUTOp TopHas
HHA ( > (B.E) Bcero Taln
0300)
nek. | mpak. | 1ma0. A KCP
09.03.03
[Npukiannas (01[0) b1.B 5 3 55 18 36 0 1 0 53 3
uHpopmaTHka

4 CTpyKTypa U co/iepKaHue TUCUUILTHHBI (MOTYJIsfA)

4.1 Crpykrypa gucuuniauasl (monyJs) xisga OPO

TemaTHueckuil TIaH, OTpaXKaroIUK coAepkKaHUe AUCLUILUIMHBI (IEPEUEHb PA3ACIOB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAM Yy4YeOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEJEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiiHel (MOAYAs), BUIBI y4eOHOM AEATENBHOCTH U (HOPMBI
Tekymiero Koutpods aiast OPO

Kon pe- Kon-Bo yacoB, OTBeJEHHOE HA Dopma
Ne Haspanue TeMsl 3yJIbTaTa P
Jlex IIpakr JIab CPC TEKYILEro KOHTPOJIs
00y4eHus
3aIIKUTa OTYETa 10
OCHOBHBIC TIOHATHS MPaKTUYECKOM
| P12, P/I3 2 2 0 3 p Y
MAIIUHHOTO 00YYCHUS 3aHATHIO, OTBETHI HA
TEOPETUYECKIE BOITPOCHI
3aIIKUTa OTYETa 110
MeToapl MaIIMHHOMN MPaKTHIECKOM
2 P12, P13 4 6 0 10 p Y
perpeccun 3aHATHUIO, OTBETHI HA
TEOPETUYCCKHIE BOITPOCHI
3allKTa OTYEeTa 110
MeToapl MaIIMHHOMN MPAaKTHIECKOM
3 P12, P13 6 4 0 8 p y
KIaccubuKanuu 3aHATHUIO, OTBETHI Ha
TEOPETUUCCKHE BOITPOCHI
3allKTa OTYETa 110
HeiipoceTeBbie MPaKTHICCKOM
4 P P/I1, PII3 4 14 0 14 P Y
TEXHOJIOTHH 3aHSATHIO, OTBETHI Ha
TEOPETUUCCKUE BOMPOCHI
3allKTa OTYETA 110
[punokeHus: METOI0B MPaKTHYECKOM
5P A PII1, P]I3 2 10 0 18 P Y
MAIIUHHOTO O0YYEHUs 3aHSATHUIO, OTBETHI Ha
TEOPETUUECKHE BOIIPOCHI
Hroro no radiauie 18 36 0 53

4.2 CoaepxxaHue pa3iesioB U TeM IHCHUIVIMHBI (Moayas) A ODPO

Tema 1 Ocrognbie NOHAMUSL MAWUHHO2O 00)YeHUsL.



Copneprxanme Tembl: CHCTEMBI HCKYCCTBEHHOTO MHTEIIEKTa. CBS3b MAIIMHHOTO OOY4EHUS C
CHUCTeMaMH HMCKYCCTBEHHOTO HMHTeiekTa. OCHOBHBIE MOJeNu MamuHHOTO oOydeHus. Co3maHue
oOyuaromieit BeiOopku. Tumnsl BeIOOpOK. [Iepeobyuenue. Pemmnaromniye nepeBbs.

@opMbI M METOJBl TPOBENCHUS 3aHATUH 1O TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIINS, TPAKTUIECKOE 3aHATHE.

Buasl camocTosTeNnbHON MOATOTOBKU CTYAEHTOB IO T€Me: MOATOTOBKA OTYETOB MO Keiic-
3aj1auaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAIOM, TIOJTOTOBKA K IPOMEKYTOUYHOU aTTECTAIINH.

Tema 2 Memoovl mawunnolU pecpeccuu.

Conepxanue tTembl: [lonstue perpeccun. Jluneinas perpeccus. Jloructudeckas perpeccus.
Ob6ob6maromasi cnocoOHOCTh MamuHHOTO oOydeHus. Kpocc-Banunmanusi. AHcaMOllb Mojenen
MaIIMHHOTO 00yYeHHUSI.

@®opMbI ¥ METOJBI TPOBEACHUS 3aHATHH 10 TeMme, NpPUMEHSIeMble 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHATHE.

Bunbl caMOCTOSATETBPHON TOATOTOBKU CTYJACHTOB IO TEME: MOATOTOBKA OTYETOB IO KeHC-
3aj]auaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAJIOM, TIOJrOTOBKA K TIPOMEKYTOUYHOW aTTECTAIINH.

Tema 3 Memoowt mawunHoU Kiaccugpukayuu.

Conepxanne T1embl: Cognepxanue Tembl: Ilonsatne  kmaccupuxammu.  OmuOku
kinaccupukaropa. Jlormueckue weronsl Kiaccudukanmu. MeTon TpagueHTHOro OyCTHHTA.
MHoroxkmnaccoBasi KjJacCUpUKaIus.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: JICKIHS, TPAKTUIECKOE 3aHSTHE.

Bunel caMocTOSTENbHON MOATOTOBKH CTYIACHTOB MO TEME: MOATOTOBKA OTYETOB IO KeHc-
3aj1auaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAIOM, TIOJrOTOBKA K IPOMEKYTOUYHOU aTTEeCTAlIUU.

Tema 4 Hetipocemegvle mexnHono2uu.

Copnepxanue Tembl: OIHOCIIONHBIE HEWPOHHBIE ceTH. Mojenb HeMpoHa. ApPXUTEKTYpbI
HEHWPOHHBIX ceTeil. OCHOBBI TyOOKoro oOydeHws. MHoOrocioiHbsle HeHpoHHBIE ceTH. CBEpTKA.
CBépTOuHBIE HENPOHHBIE CETH. PEKYyppEHTHBIE HEHPOHHBIE CETH.

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: JIEKLIUS, IPAKTUYECKOE 3aHATHE.

Buasl caMOCTOSTENIBHON ITOATOTOBKU CTYACHTOB II0 TEME: IMOATOTOBKA OTYETOB IO KEHC-
3a/1a4yaM, OATOTOBKA K BBICTYIUIEHHIO C JIOKJIAJIOM, IOJArOTOBKA K IPOMEKYTOUYHOM aTTECTALUH.

Tema 5 Ipunoosicenuss Memoo08 MAuUHHO20 00YUEHUS.

Copepxanne Tembl: Temaruueckoe MOJAETUPOBAHWE C HCIOJIB30BAaHUEM METOJIOB
MalIMHHOTO OOy4YeHUs: BBIABIEHHUE TPEHIOB B JJAaHHBIX, MOUCK HH(POpPMAIUH, aHAIU3
WH(GOPMAIMOHHBIX ITOTOKOB, aHAIW3 OMOMH(GOPMAIMOHHBIX ITaHHBIX, PYOpHKAIUS JTOKYMEHTOB.
Meton Reinforcement Learning. [IpunoskeHus HCIONb30BaHUS METOAOB MAIIMHHOTO OOy4YeHUS:
METOJIbl MAIIMHHOTO O0y4YeHHsI B aBTOMOOMJILHOW MPOMBIIUICHHOCTH, aBTOMOOWIN C CUCTEMaMH
aBTOMMIJIOTA, POOOTOTEXHUKA, IEPCOHAJILHBIE YMHBIC ACCUCTEHTHI.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, MNpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIUSI, TPAKTUYECKOE 3aHSTHE.

Bunel caMocTosITENIbHON MOATOTOBKH CTYIAEHTOB IO TeME: MOATOTOBKAa OTYETOB IO KeHc-
3a/layaM, OJAITOTOBKA K BBICTYIUICHHIO C JIOKJIaJIOM, TOJrOTOBKA K TPOMEKYTOUHOMN aTTeCTal|H.

5 MeToanueckue yKka3aHus Ajs 00y4yalomuxcs M0 M3YYEeHHI0 M peau3alii JUCHUTLIUHBI
(MmonxyJin)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIIMMCH M0 HU3YYEHUI0 [IMCUUIUIMHBI W 10



o0ecrnev4eHnIo CaMOCTOSITe/IbHOI padoThI

Bo Bpems camocrosiTenbHON NpopaOOTKH JIEKIMOHHOTO MaTepualia 0co00€ BHHMAaHHE
ClIeyeT YIeNATh BO3ZHHUKIIMM BONPOCaM, HEMOHSITHBIM TE€PMHUHAM, CIIOPHBIM TOYKaM 3peHus. B
cllyyae HEOOXOAMMOCTH 00paIaThCs K NPEroAaBaTemo 3a KOHCyabTanel. CTyIeHT JOJIKEH YeTKO
YSCHUTB, YTO UIMEHHO C JIEKLIUU HAYMHAETCA €ro MOJAroTOBKA K MPaKTUUECKOMY 3aHATHIO. Bmecte ¢
TeM, JIEKIUS JIMIIb OPraHU3yeT MBICIUTENbHYIO JAEATENIbHOCTh, HO HE OOecleyrBaeT NIyOHHY
YCBOEHHUS IPOTPAMMHOI'0 MaTepuaia.

[Tpy moAroToBKe K MPAaKTUYECKOMY 3aHATUIO 0CO00€ BHUMaHUE HEOOXOJUMO 0OpaTUTh Ha
COJICpKaHWE OCHOBHBIX IOJIOKEHUHA W BBIBOJOB, OOBACHEHHE SIBICHUNA U (DaKTOB, ysSICHEHHE
MIPAKTUYECKOTO MPWIOKEHHUS paccMaTpUBAaEMBbIX TEOPETHUECKHUX BOMpOcoB. B mpouecce 3toit
pa®OThl  CTYAEHT JOJDKEH CTPEeMHUThCS IOHATh M 3allOMHUTh OCHOBHBIE  IOJIOXEHHUS
paccMaTpuBaeMoro MaTepuaia, MpUMEpbl, MOSCHSIOIIME €ro, a Takke pa3zoOpaTbcsi B
WIIIOCTPATUBHOM Martepuaie. B npolecce moAroToOBKY K MPaKTUYECKOMY 3aHATUIO PEKOMEHYeTCs
B3aUMHOE OOCYXJEHHE MaTepuaya, BO BpEeMs KOTOPOrO 3aKpeIUIAIOTCS 3HaHUS, a TaKke
proOpeTaeTcs MPaKkTUKa B U3JI0)KEHUU U pa3bsICHEHUHU MOJYyYEHHBIX 3HAHUM.

[Tpu BBIMONIHEHUM 33aJaHUH HEOOXOJMMO HMCIIOJIb30BaTh TEOPETUUYECKHIM MaTepuall, 1elaTh
CCBUIKM Ha COOTBETCTBYIOIIME TEOPEMBI, CBOWCTBA, (QopMmynasl U np. PerneHue BbImomHSAETCA
MOJIPOOHO U COJIEPKUT HEOOXOAUMBIE TOSCHUTENbHBIE CCHUIKH.

CamocrosTenbHas paboTa TakKe BKIOYAeT pabOTy Ha MPAKTUYECKUX 3aHATHUSAX, BO BpeMs
npuMeHeHus: «MeToa KoomepaTUBHOTO O0yUeHHs» CTYAEHTH paboTaloT B MajibiX rpynmnax (3 — 4
yeJsl.) HaJl 33J]aHUsIMH, B IIPOLIECCE BBIMOJIHEHHS KOTOPBIX OHM MOT'YT COBELIATHCS APYT € APYroM, a
TaKxke oOpamaTbcs 3a HOMOIIBIO K IPENoJaBaTesio.

ITpu HeoOXoanMoOCTH cieayeT oOpamaThesi 3a KOHCYIbTaluel K mpenopasateno. Ilepen
KOHCYJIbTaI[el, HEOOXOJUMO XOPOILO MPOAYMaTh BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHMS.

OO0mue TpeOOBAHUS M KPUTEPUH OLICHKH NPAKTHYECKUX PadoT:

TpeGoBanusi k 000py10BaHMIO: AUCTPUOYTUB sI3bIKa MporpamMmmupoBanus Python maker
Anaconda.

PexoMeH1aluM MO BBINOJHEHUIO: TIPU BBHIOJHEHUH PabOTHI CIEAyHTE NpaBWiIaM, O
KOTOpbIX BaM paccka3zan mpenosnaBaTenb BX0/€ IPAKTUYECKON paboThI.

Kpurepun onenkn:

bann Kputepuu onenku
0 PaboTa He BBHITIOIHEHA.
1 PaGora BeIMONHEHA MONHOCTHIO. CTYAEHT HE BIAAEeT TEOPETHUECKUM H

MPAKTUYECKHM MaTepHajoM, JIOIycCKasi TpyOble OIMOKH, UCIIBITHIBACT 3aTPYAHECHUS
B bopMyITUpOBKe COOCTBEHHBIX CYXXJIEHWW, HECIOCOOEH OTBETHTh HA
TOTIOTHUTEIHHBIC BOTIPOCHI.

2 PaGora  BeImonHeHa MOMHOCTHIO. CTYIEHT BIIAEET TEOPETHUYECKUM H
MPAKTUYECKUM MaTepUaIioM Ha MUHHUMAIbHO JOMYCTMMOM YpPOBHE, OTCYTCTBYIOT
OMMOKA TIpU ONMUCAHWW TEOPUH, UCIIBITHIBACT 3aTPyIHEHHUS B (HOPMYIHUPOBKE
COOCTBEHHBIX ~ OOOCHOBAaHHBIX M apPTyMEHTHPOBAHHBIX CYXXJICHHH, TOMyCKas
HC3HAUYUTCIIBHBIC OI_HI/I6KI/I Ha JOITOJTHUTCIIBbHBIC BOHpOCLI.

3 PaGora  BhImonHeHa MONHOCTBIO. CTYAEGHT BIAZCET TEOPETUUYECKUM U
MPaKTHYECKHUM MaTepualioM, OTCYTCTBYIOT OIIMOKH, (OpPMYIUpyeT COOCTBCHHBIE,
CaMOCTOATCJIIBHBIC, 060CHOB3.HHI>I€, APTYMCHTUPOBAHHBIC CYXJICHUSA, MPCACTABIIACT
ITOJIHBIC Y PA3BCPHYTHIC OTBECTHI HA JOITOJHUTCIBHBIC BOIIPOCHI.

Conep:kanue oT4eTa NO NPAaKTHYecKOil pabore: k pabore npukpemserca ain c
HNOJPOOHBIM OTYETOM, IJI€ OIHMCAHBI 3Tanbl pa0OThI PU BBIMOJIHEHUH paboThl B mporpamme. OTyer
odopmisieTcs B cooTBeTcTBUU ¢ TpeboBanusmu yHuepcurera CTO 1.005.2015. CrpykrypHBIMU
AJIEMEHTaMHU OTYETa SIBJIAIOTCS: TUTYIBHBIA JIUCT; COAEP)KAHHE; OCHOBHAs 4acTb; 3aKIIOUCHHE;
CIIMCOK MCIIOJIb30BAHHBIX HCTOUYHUKOB.



1. IlpakTuyeckas padora Nel «MammnHHoe o0ydyeHnne. Pemawmue qepeBbs»

Hean: Mcnonb3oBanue pelmaromux JEPEBbEB ISl NTPAKTHUYECKUX 3a7ad.

Ilnanupyembie pe3yabrarbl O00y4eHHsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM IHCIUIIIIMHE

Conep:kaHue MNPaKTH4YeCKOl PpadoThl: peEllaroilee JIepeBO, HHTEPNPETUPYEMOCTh
pelaronero aepesa, anTupoa-cucrema.

2. lMpakTuyeckas padora Ne2 «MamunHoe o0yueHue. JInneilinbie MoaeTm»

Hean: M3ydyeHnue nuHeHOM perpeccum.

Ilnanupyembie pe3yabrarbl 00y4eHHsI B  COOTBETCTBMM C  KOMIIETECHILIMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuynciieHbl U onucanbl B PI1/] k taHHONM nHCIUIIIIMHE

Conep:xaHue mNpaKkTHYecKOH PpaldoThI: 3a7ada pErpeccuy, peaau3alus Ha S3bIKE
nporpaMMmupoBanus Python nuneliHol perpeccun.

3. IlpakTnueckasi padora Ne3 «MammnHHoe o0ydeHue. Jlorucruyeckasi perpeccus

Hean: M3ydyeHue 10rMCTUYECKON PETPECCUH.

I[Inanupyemsble pe3yabrarbl O0y4eHMsI B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHbl U onucansl B PII] k naHHOM nucuuruinze

Conep:kaHue NpaKkTHYeCKOH padoThI: peanu3auus Ha s3bIKe mporpamMmupoBanus Python
JIOTUCTHYECKON PETPECCHUM.

4. IlpakTnyeckas padora Ne4 «3agaya perpeccumn»

Hean: N3ydyenue 3aqaum perpeccum.

[Inanupyemble pe3yabrarbl O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTaBIISIFOIIUE KOTOPBIX MepeuncieHbl 1 onucanbl B PIT/] k naHHO# nuciuruiize

CopepxxaHue nNpaKkTHYecKoll padorbl: o0JacTM NPUMEHEHHS 3aJad  PEerpeccui,
nepeoOyuenue, OO600IIaromas CrmocoOHOCTh MAITMHHOTO OOYyYEHHMs, KpOCC-Baauaalus, aHcamOIIb
MoOJIeJIel MaITMHHOTO 00YyYeHHUS, IEPCOHATU3UPOBAHHBIC TIPEIOKEHISI HA OCHOBE TPAH3AKITUH.

5 .IIpaktuyeckass padora NeS «MammnHHoe oOy4denue. Jloruyeckue MeTOIbI
KJIacCH(PUKALMI

Heab: M3ydyeHne TOTUCTUYECKUX METOIO0B KIIaCCU(PUKAIUH.

[Inanupyemble pe3yabraTbl O0y4eHMSI B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTaBJIAIOLIME KOTOPBIX NepeunciieHsbl U onucansl B PI1/] k naHHOM tucnuruinze

ConepxaHue MpPaKTHYeCKOW padoOTHI: pemraromiee JaepeBo, ciaydaiabiid jiec (Random
Forest), MeTonsl rpagueHTHOro OyCTHMHTa, peanu3allus Ha s3bIke mporpammupoBaHus Python
JJOTUCTHUYCCKUX METOA0B K.HaCCI/I(l)I/IKaI_[I/II/I.

6. IlpaxkTuyeckas padora Ne6 «IlocTpoeHne meToaa pelieHHsl MeTOI0OM I'PAIMEHTHOIO
OyCTHHI2)

Heas: Vcnonp3oBaHne MamIMHHOTO OOy4YeHHsS AJIsi pEIIEeHUs 3aJa4d M3 00JacTH aHaiIM3a
JAaHHBIX.

IInanupyemsble  pe3yabraTbl O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHLUSIMU,
COCTaBJISIIOIIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k naHHOM nuCIUIIIIMHE

Conep:kaHue nMpakTH4yeckoil padoThl: M3y4yeHME 3a/Jadd M3 O0JAacTH aHalIu3a JaHHBIX,
merpuka AUC ROC, ROC-kpuBas, MeTOI TpaJueHTHOro OyCTHHra, HOBbIE NpPU3HAKH, THUIIBI
tpan3akuuit, MCC-kozpl, BU3yain3anus JaHHBIX.

7. llpakTyeckas padora Ne7 «OaHOC/I0iHbIC HEHPOHHBIE CETH

Henn: N3ydyeHne 0qHOCIONHBIX HEUPOHHBIX CETEH.

Ilnanupyemsble  pe3yabrarbl OOy4eHMA B  COOTBETCTBUM C  KOMIICTEHUUSIMH,
COCTAaBJIAIOLIME KOTOPBIX IepeuncieHsl U onucansl B PIT/] k nanHOM qucnuIiuHe

CopepxaHue NpaKkTHYeCKOil padoThI: NpOCTEHIINK HpUMEp OAHOCIONHOW HEHpOHHOU



CeTH, apXUTEKTYpbl HEHPOHHBIX CeTeH, peanu3anus Ha sA3bIke NporpamMmMmupoBanus Python
OJHOCJIOMHOW HEMPOHHOM CETH.
8. IIpakTyeckas padora Ne§ «OcHOBBI Ii1y00KOro o0y4enusi. Moaesib HeiipoHa»

Hean: M3yuenne ocHOB TiTy0OKOT0 00yUYEeHHUS.

Ilnanupyemble  pe3yabTaTbl O0y4eHHUs] B  COOTBETCTBUM C  KOMIETEHLUSIMH,
COCTaBJIAIOLIME KOTOPBIX NepeuncieHsbl U onucansl B PI1/] k naHHOM nucnuruiize

Conep:xkanue npakTuyeckoii padorbi: OCHOBBI TTyOOKOTO OOy4YEHHsI, TUITBI HEUPOHHBIX
ceTel, MOJieNlb HepoHa, peanu3anus Ha si3blke nporpammupoBanus Python monenu Heifpona c
MOpPOrOBOH (DYHKIMEH aKTHBAaIMM, peaju3alus Ha s3bIke NporpammupoBanusi Python monenn
HEHpOHa C JJOTUCTUYECKON (QYHKIMEH aKTUBAIUH.

9. IlpakTnyeckas padora Ne9 «MHOroc/10iHbIe HEHPOHHBIE CETH»

Hennb: M3ydeHrne MHOTOCIONHBIX HEUPOHHBIX CETEH.

Ilnanupyemsbie pe3yiabrarbl O00y4eHHMs B  COOTBETCTBUM C  KOMIIETCHLMSIMH,
COCTaBJIAIOLIME KOTOPBIX NepeuncieHsbl 1 onucansl B PI1/] k naHHOM nucnuruiize

Conep:xaHue npakTH4ecKoii padoTbl: 3HaKOMCTBO ¢ ppeiimBopkom PyTorch, peanmnszanus
OJIHOTO HEHpoHa U HEHpOHHBIX ceTeil Ha PyTorch, peanu3aius MHOTrOCIOWHON HEHPOHHOU CETH Ha
PyTorch.

10. IIpakTnuyeckasi padora Nel() « MHorokJ/jaccoBasi Kiaccupuramusn)

Heab: M3yuenne 3anaun knaccupukanuu 00beKTOB MO HECKOJIBKUM KJIaccaM.

IInanupyemble  pe3yabrarbl O0y4eHMsl B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIIME KOTOPBIX NepeuucieHbl u onucanbl B PI1/] k taHHOM nucCIUIIIIMHE

Conep:xkanue mnpakTuyeckoii padorbl: OddexTuBHOE 00yueHHE HEMPOHHBIX CETeH,
oOydeHue Ha OOJBIINX BBHIOOPKAX, MOAM(PHUKAINN TPAJAUEHTHOTO CITyCKa, TIOMOTAIOIINE YCKOPHUTD
00y4yeHue HEHPOHHBIX CETEH.

11. IIpakTnyeckas padora Nell «CBepTouHbIe HEI{POHHBIE CETH»

Heanb: M3ydyeHne cBEpTOYHBIX HEHPOHHBIX CETEM.

Ilnanupyembie pe3yiabrarbl O00y4eHHMsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NIepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIMHE

Conep:kanue nmpakTuyecko padorbi: Onepanusi CBEpTKH, CBEPTOUYHBIA U MYJIUHT CJIOH,
orepalus CBEpTKU U MyJIUHra, cBepToUYHble HelipoHHbIe ceTu Ha PyTorch, dataset MNIST, Texnuka
Transfer Leaning, apXuTeKkTypbl CBEpTOUHBIX HEHPOHHBIX CETEH.

12. IIpakTnueckasi padora Nel2 «CBeprounble HelipoHHbIe ceTu. [Ipuiio:kennsn»

Hennb: N3ydyeHue cBEPTOYHBIX HEHPOHHBIX CETEH.

I[Inanupyemble pe3yabraTbl O0y4eHMSI B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTAaBJIAIOLIME KOTOPBIX MepeuncieHsl u onucansl B PIT/] k qanHOM nucuuniuze

Conep:kaHue NPaKTHYeCKO padoThl: OOyueHHE CBEpTOYHBIX HEHPOHHBIX CceTeid,
MPUJIOKEHUSI CBEPTOYHBIX HEHWPOHHBIX CeTei: 3ajada KiaccuuKaiuu, 3ajgada OIpeleieHUs
HaJIM4Ms 00BEKTOB HA CHUMKE M 33]]a4ya CETMEHTAIMHN N300pakeHUi.

13. [IpakTnueckas padora Nel3 «PekyppeHTHbIe HelipOHHBIE CETH

Hean: N3ydyeHue peKyppeHTHBIX HEUPOHHBIX CETEH.

IInanupyemsble  pe3yabraTbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl u onucanbl B PI1/] k taHHONM nHCIUIIIIMHE

Copnep:xkanue mnpaxktuuyeckoii padorbl: Forward pass, backward pass, mnpoGnemsl
UCIIOJIb30BAaHUsl PEKYPPEHTHBIX HEWPOHHBIX CETEH, apXUTEKTypa peKyppeHTHoro HeijpoHa-LSTM,
Gated Recurrent Unit, nByHampaBieHHbIE pEKYPPEHTHBIC HEHPOHHBIC CETH.

14. IIpakTnyeckas padora Nel4 «Natural Language Processing»

Hean: ABTOMaTHueckas 00pa0OTKa €CTECTBEHHOTO SI3bIKAa C HCIOJIB30BAHHUEM METO/IOB
MAaIIMHHOTO 00yYeHUSI.

IInanupyemsble  pe3yabraTbl O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl u onucanbl B PI1/] k taHHOW nHCIUIIIIMHE

Conepxxanue mnpakTuudeckoii paGorsi: Natural Language Processing, nepBuuHas



00paboTka TekcTa, U3BJICUEHUE (PAKTOB, UCTOPHS BHEIPEHHUS METOAOB MAIIMHHOTO OOy4YeHHUs B
Google Translate.

1 5 .Ilpaktuyeckass paGora NelS «MamuHHOoe oOy4dyeHHe: TeMaTHYeCKoe
MO/1eJINPOBaHUE»

Heab: Tematnueckoe MOJEIUPOBAHKE C UCTIOIB30BAHUEM METOA0B MAITMHHOTO O0y4EHUSI.

IInanupyemsble  pe3yabraTbl OOy4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Conep:xxaHue mnpakTHyeckoid padotbl: [IpuMeHeHHEe METOJOB MAIIMHHOTO OOyYCHHS:
KaTeropusanusl JOKYMEHTOB, KJIaCCH(PHUKAIMA TOKYMEHTOB, aHHOTHPOBAHUE IOKYMEHTOB, IOHCK
HEpapXUYECKON CTPYKTYPBHI.

1 6 .IIpaktuyeckass paGora Nelé «MamumHHOe oOy4uyeHHe: TeMaTHYeCKoe
MO/1eJINPOBaHUE»

Heab: TemaTnueckoe MOJEIUPOBAHKE C UCTIOIB30BAHUEM METOA0B MAIIMHHOTO O0yYEHUSI.

Ilnanupyemsble  pe3yabraTbl OOy4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Conep:xaHue mpakTHdeckoid padorbl: [IpuMeHeHHEe METOJOB MAIIMHHOTO OOYyYCHHS:
BBISIBIICHHE TPEHJOB B JAHHBIX, MOMCK MH(OpMAINH, aHAJTN3 MHPOPMALMOHHBIX ITIOTOKOB, aHATIHN3
O01onH(pOPMALIMOHHBIX JaHHBIX, pyOpHKaIUs JOKYMEHTOB.

17. llpakTnyeckas padora Nel7 «Reinforcement Learning»

Heasn: N3yuenne merona Reinforcement Learning.

Ilnanupyemsbie pe3yiabrarbl O00y4eHHMs B COOTBETCTBUM C  KOMIIETCHLMSIMH,
COCTaBJIAIOLIME KOTOPBIX NepeuncieHsbl U onucansl B PI1/] k naHHOM nucnuruinze

Conep:xxanue npakTu4eckoi padorsli: 3HakOMCTBO ¢ Reinforcement Learning u 6a3oBsiMu
ompeneNeHUusIMHA, TpuMep Tmpoctermei cpensl, OpenAi Gym, peanmu3anus Ha S3bIKE
nporpammupoBanus Python Reinforcement Learning.

18. IIpakTnueckasi padora Nel8 «IIpuJ/io:keHusi METOJI0B MAIIMHHOIO 00y4eHM D>

Hean: M3ydyeHue nDpakTUYECKUX MPUIOKEHUS HCIOIb30BAHUS METOJIOB MAIIMHHOTO
00y4eHusI.

Ilnanupyemsbie  pe3yabrarbl  O00y4eHMs B  COOTBETCTBUM C  KOMIIETCHLMSIMH,
COCTaBJIAIOLIME KOTOPBIX NepeuncieHsbl U onucansl B PI1/] k naHHOM nucnuruinzae

CopaeprxaHue NpakTHYeCKOH padoThI: IPUIOKEHUS UCIIOJIB30BaHUs METO/I0B MAITUHHOTO
0o0y4eHHs: METOAbl MAIIMHHOTO OOy4YeHHS B aBTOMOOWJIBLHOW MPOMBIIIJICHHOCTH, aBTOMOOUIIH C
CUCTEMAaMM aBTONIWIIOTA, POOOTOTEXHUKA, IEPCOHAIBHBIE YMHBIE ACCUCTEHTBHI.

5.2 OcoO0eHHOCTH oOpraHu3amuu OOyYeHUS [JISi JUI[ ¢ OTPAHHUYEHHBIMH BO3MOKHOCTSIMU
310POBbSI U MHBAJIU/I0B

[Tpu HeoOXxoMMOCTH 00YyHAIOIIUMCS U3 YUCIIA JIULL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI U
MHBAJIUAOB (110 3as1BJICHUIO 00YYaOLIEerocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
dopmax ¢ yaeToM UX UHIAUBUAYAIBHBIX IICUX0()U3NIECKIX OCOOCHHOCTEH:

- JUI JIUI] ¢ HApYIICHUSMHU 3pEHUs: B MeYaTHON (opMe YBEITHYEHHBIM mpudTom; B Gpopme
AIIEKTPOHHOI'O JIOKyMEHTA; WHJUBUTyaJIbHbIE KOHCYJIbTaIlU! c MPUBJICYCHUEM
TU(DIOCYpIOTIEPEBOAUNKA; NHANBUAYATbHbBIE 3aJaHHsI, KOHCYJIbTAlUU U JIp.

- JJIs I ¢ HApYIICHUSIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
WHJUBU]TyaIbHbIE KOHCYJIBTALMU C MPUBJICYEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAIbHbIC 33/I1aHUS,
KOHCYJIbTAIlH U Jp.

- IS TUI] C HapyUICHUsIMHU OTIOPHO-ABUTATENBHOTO ammapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; UHMBUyalIbHbIE 3a/1aHUs, KOHCYJIBTALUU U JIP.

6 @OoH] OLEHOYHBIX CPEACTB /JIA NMPOBEACHUS TEKYLIero KOHTPOJS M NMPOMEKYTOYHOMI
arrecTauMu 00y4aroMXcs N0 JMCUMILINHE (MOTYJIIO0)



B coorBerctBun ¢ tpeboBanusmMu PI'OC BO pns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEeMbIM pe3ylbraraM oOOy4eHHUs II0
JUCLUIUIMHE (MOJYI0) co3/laHbl (DOHIIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEACIAIOIUE MPOLETYPhl OLICHUBaHUs 3HAHUM, YMEHUH M HaBBIKOB,
a TaKXkKe KPUTEPUM U I0Ka3aTesld, HEOOXOOUMbIC Ul OLIEHKU 3HAHWN, YMEHMH, HABBIKOB U
XapaKTepU3yoIlue 3Tarbl (OPMUPOBAHUS KOMIETEHLUI B MpoIlecce OCBOEHUS 00pa30BaTebHON
MpOTrpaMMmBbl, nipecTaBieHbl B [Ipunoxenun 1.

7 YueOHO-MeToau4YecKoe U MH(OpMAIMOHHOE o0ecnievyeHne JUCHUIIHHBI (MOTYJIsA)

7.1  Ocnoenaa numepamypa

1. benozeposa, I'. . Heuetkas jgoruka u HepoHHBIE CETH : yueOHOE ocoOHe : B 2 4acTAX
/ T. 1. benoszepora, JI. M. Ckymues, 3. A. KononoBa. — Jlumenk : Jlunenkuii I'TTY, [6. ©.]. —
Yacte 1— 2017. — 64 c. — ISBN 978-5-88526-875-2. — Texkcr : anektpoHHbidd // Jlanb :

ANIEKTpOHHO-OMOMMoTeunas cuctema. — URL:  https://e.lanbook.com/book/111969  (mata
obpamenus: 15.04.2024). — Pexum goctyna: it aBTOPHU3. MTOJIH30BATENCH.
2. lopoxxanuna, E.M. Heiiponnbie cetn : yude0. mocobuwe / IloBomk. roc. yH-T

TesekoMMyHuKanui u uapopmaruku; E.M. Topoxxanuna .— Camapa : M3xa-Bo [II'YTH, 2017 .—
84 c. — URL: https://lib.rucont.ru/efd/641652 (nata obpamenus: 15.04.2024)

7.2 /lonoanumenvnas numepamypa

1. TypuxoB C.P. OCHOBBI alropuTMH3aLnU U MporpamMmupoBanust Ha Python : Yuebnoe
nocobue [Dnektponnsii pecypc] : M3marensctBo @OPYM , 2020 - 343 - Pexxum pmocrtyrma:
https://znanium.com/catalog/document?id=344505

2. KyxoB P.A. f3pik mporpammupoBanus Python: mpaktukym : YueOHOe mocoOue
[OnekTponnbrit  pecypc] :  Happa-M , 2020 - 216 - Pexum = jpocrymna:
https://znanium.com/catalog/document?id=345161

3. Kpusonanos, C. f., Marematuka Ha Python : yueOnuk / C. f. KpuBonanos, M. b.
XpunyHoBa. — Mocksa : KnoPyc, 2022. — 455 ¢. — ISBN 978-5-406-09765-6. — URL.:
https://book.ru/book/943665 (nata obopamenus: 15.04.2024). — TekcT : 37EKTPOHHBIN.

4. Capaes, [1.B. MeTroapl MammmHHOTO OOyYEHHs : METOJ. yKa3aHUs W 3a7aHUs K Jial.
paboram mo kypcy / IL.B. CapaeB .— Jlumeux : Wzg-so JII'TY, 2017 .— 48 c¢. — URL:
https://lib.rucont.ru/efd/670997 (nara obpamenus: 15.04.2024)

5. ®enopos /1. 10. IPOTPAMMUPOBAHUME HA A3BIKE BBICOKOI'O YPOBHA
PYTHON 2-e uzn. Yue6Hoe nocobue mansi CIIO [Dnexrponnsiii pecypc] , 2020 - 161 - Pexum
noctyma: https://urait.ru/book/programmirovanie-na-yazyke-vysokogo-urovnya-python-454101

6. Ilenynbko, B.M. OcHOBBI IpOrpaMMHUpOBaHUs Ha sI3bIKE BBHICOKOTO ypoBHs Python :
yueb. mocobue / FOxubiii ¢enepanpubiii yH-T; B.M. lllenynsko .— PocroB-na-Jlony : U3n-Bo
00V, 2017 .— 148 c. — ISBN 978-5-9275-2649-9 .— URL: https://lib.rucont.ru/efd/692437
(mata obpamenus: 15.04.2024)

7.3 Pecypcol unghopmayuonno-menekommynukauyuonnoi cemu ""Hnmepnem'’,
6KI0YAA  npoheccuonanvHvle 0a3zpl OAHHLIX U UHQOPMAUUOHHO-CRPABOYHDbBLE
cucmemol (npu HeoOX00UMOCMU):

1. OnexkrponHas Oubnmoreunass cucrema ZNANIUM.COM - Pexum pocryna:
https://znanium.com/

2. DnexTpoHHO-0MOHOTeUHas cuctema "BOOK.ru"

3. DOnexrpoHHo-OmOimoTeyHas cuctema "JIAHB"

4. DnexTpoHHO-OMOIMOoTeuHas cucrtema "PYKOHT"

5. DneKTpoHHO-0MOMMoTeuHast cuctema usgatenberBa "FOpaiit" - Pexxum mocryna:
https://urait.ru/



6. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a qaHHBIX - Pexxum
noctyma: http://oaji.net/

7. [Ipesunentckast Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMYHBIX
npodeccruoHaIbHBIX o0macTeil) - Pexxum nocryna: https://www.prlib.ru/
8. Nudopmanmonno-cnpapounas cucrema "KoncymeranT Ilmroc" - Pexxum pocrtyna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsI)) H IepevYeHb
HH(GOPMALIMOHHBIX TEeXHOJIOIHii, HCIOJIb3yeMbIX NPH OCYLIeCTBJIEHHH 00pPa30BaTebHOIO
npouecca no JUCHUILVINHE (MOAYJII0), BKJIOYasl epeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

- Komnsrorepsl
- IIpoexTop
Mynsrumenuiiaplii - koMruiekt Ne2 B cocraBe:mpoektop Casio  XJ-M146,5kpan
180*180,kpemieHne MoToI0UYHOE
- [lepconanbublil komnbroTep Ne3 "B-tronix professional 3872\2015"
- TeneBuznonHasimanens tenesu3op Samsung UE40HS5003

[IporpaMMHoe obecrieyeHue:

- Adobe Reader 10 Russian

- Mathcad

- MathWorks MATLAB Concurrent R2014b
- Microsoft Office 2010 Standard Russian

- Microsoft Windows Professional 7 Russian
- Statistica Base v.9 for Windows English

- Koncynsrantlnroc
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO,
COKpAII[EHHOE

Konx 1 popmynipoBKka KOMIIETCHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

09.03.03 «ITpuknagHa
sT ”HOPMATHKAY
(B-TIN)

[IKB-1 : CriocobeH ocyliecTBIATh
HMHTETPAIUIO U TECTUPOBaHKUE paboT
OCITIOCOOHOCTH MPOTPAMMHBIX MOIY
JIeH ¥ KOMITOHEHT MPOrPaMMHOTO O
OecrieueHus

[IKB-1.1x : OcymiectsisieT cOOpKy MpOrpaMMHBI
X MOJyJIell 1 KOMHOHEHT B IPOrPaMMHBII POy
KT

[IKB-5 : CnocobeH pa3pabarbsiBaTh
1 aJIanTHPOBATh NPHUKIIAIHOE IIPOTP
aMMHoOe o0OecrieueHue

[IKB-5.2x : Ocymiectsisier pazpabotky koga C
u 6a3 ganaeix C

Kommerenmus cunrtaercst copMUpOBaHHON HAa TaHHOM ATare B CIyyae, €CiH MOJyYeHHbIE
oOy4eHHs] 1O AWCHUIIIMHE OIECHEHBI

pe3ynbTaThl

IMOJIOKHUTCIIBHO (III/IaHaBOH KPHUTCPUCB

OLICHUBAHUA PC3YyIbTAaTOB O6y‘~ICHI/I$I «BAYTCHO», KYAOBJIICTBOPUTCIIBHO), «XOPOIIO», «OTJ'II/I‘-IHO»). B

ClIiydyac OTCYTCTBUSA MTOJIOKUTEHLHOMN OLCHKM KOMIICTCHIIMSA Ha JaHHOM OTall€ CYHTACTCA

HeC(OPMHUPOBAHHOM.

2 Iloka3zaTe M OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHus

Komnerenuus IIKB-1 «CrniocoGeH ocyIiecTBISATh HHTETPALUIO U TECTUPOBAHUE
paboTOCTIOCOOHOCTH MPOTPAMMHBIX MOJIYJIeH U KOMIIOHEHT IMPOTPaMMHOT0 00ECTICYSHHUSD)

Ta6muma 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Kon u dopmynupoBka HHAUKAT
opa JOCTUKEHUS KOMIIETEHIIUU

Kpurepuu onieHrBaHUS PE3yNbT
aToB 00yYeHUs

ITKB-1.1k : OcymiectsisieT c60

PKy MPOrpaMMHBIX MOJTYJICH U K
OMITOHEHT B ITPOTPAMMHBIN PO

KT

c(OopMUpOBaBIIIEECS CHCTEMATH
4ecKoe 3HaHUE CITOCOO0B COOPK
1 IPOTPaMMHBIX MOIYJICH U KO

MIIOHEHT QJITOPUTMOB MaIINHH

oro o0y4eHHs B IPOTPaMMHBII

OPOIYKT

copMupoBaBIIEeCs CUCTEMATH
YeCKOe yMEHHE COOMPATh Mporp
aMMHBIE MOJLYJIM U KOMIIOHEHT
BI MAIIIMHHOTO OOYYEHHS B €U
HBII IPOrPaMMHBII IPOAYKT, O
CYIIECTBISTh OTIAJKY U TECTUP
OBaHHE MPOrPaMMHOTO MPOIYK
Ta

PesynpraTel 00y4eHUs 0 AUCIUTLIIHHE
T
K
u
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i
pe Pesynbrar
pe
3_
3_
Ta
Ta
P 3n C110c060B COOPKH NPOrpaMMHEI
O |an | X MOJIyJIeil 1 KOMITOHEHT aJrop
7 ye | HTMOB MAIIMHHOIO o0y4eHHs B
NIPOrpaMMHBIH IPOIYKT
coOMpaTh MPOrpaMMHBIE MOJTYIT
P Y | ¥ ¥ KOMIOHEHTH MAIIMHHOTO O
o™ OydeHHs B eANHBIH IPOrpaMMH
3 €H | BIi MPOAYKT, OCYIIECTBIATH OT
ue | JaJKy ¥ TECTUpOBaHHUE IPOrpa
MMHOT'0 IPOAYyKTa
MIPOTPaMMHPOBAHUS IPOTPaMM
HBIX MOZYJICH Ha COBPEMEHHBIX
[ | f3bIKax MpOrpaMMHpOBAHHS Ma
P ap | MHHOTO 00yueHust, COOPKH TP
Dl o | OTPamMMHBIX MO/tyJIeil 1 KOMIIOH
9 < €HT B IIPOTPaMMHBIH IIPOJYKT,
OCYILECTBILITH OTIA/IKY COOpaH
HOTO TIPOTPaMMHOTO TIPOIYKTa

c(hopMHpOBaBIIeecs: CHCTEMATH
YECKOE BJIA/ICHUC HABBIKAMH TIP
OrpaMMHPOBAHHUS TPOTPAMMHBI
X MOJTyJIeil Ha COBPEMEHHBIX 513
BIKAX MPOrPAMMHPOBAHHS MAIIl
WHHOTO 00y4eHUs1, COOPKH TIPOT
PaMMHBIX MOJyJIEH 1 KOMIIOHEH
T B IPOTPAMMHBIN MPOIYKT, OC
YIIECTBIATH OTIAAKY COOpPaHHO
r0 MPOrPaMMHOTO MPOIYKTa




Komnerennus IIKB-5 «Cnocoben pa3zpadaTeiBaTh U aAaTHPOBATh MIPUKIAIHOE
IporpaMMHOe oOecrieueHre»

Ta6nuia 2.2 — Kputepuu OLIEHKH UHIUKATOPOB JIOCTUKEHUS KOMITETCHIIMH

Pe3ynbraThl 00y4YeHHs 110 AUCIUIIINHE
K T
Koz u hopmynupoBka nHAMKAT - Kputepun oneHnBanus pesyibT
opa IOCTHXKEHHs! KomneTeHuun | O | aToB O0yUCHUS
pe PesynbraT
pe
3_
3_
Ta
Ta
[IKB-5.2k : OcyuiecTBusieT pa3 chopMupoBaBIIeecs: CHCTEMATH
pabotky koma MC n 6a3 maHHBIX TpeboBaHUH K pa3paboTke KoJa | uYeckoe 3HaAHHE TPEOOBAHUH K
nc P 30 | mHPOPMAIMOHHBIX CHCTeM H 6a | a3paboTke Koaa MH(GOPMAIHOH
a aH | 3 maHHBIX MHPOPMAIIMOHHBIX CH | HBIX CHCTEM U 06a3 JaHHBIX UH(O
10 | ue | crem Ha OCHOBE NPUHLIMIIOB Ma | OPMAIJMOHHBIX CHCTEM Ha OCHO
IIUHHOTO O0Y4YCHUS BE MPUHIUIIOB MallIMHHOTO 00y
YEHHS
c(hopMHUpOBaBIIEECs CHCTEMATH
> v | paspaGarsisars uedopmamponn | TECKOE yMeHHe pa3pa6aTmBaT56
i M | ble cucTeMsl 1 0a3bl JaHHBIX UH HH(pOPMATHOHHLE CHCTEMEI H
11| en hOpMALHMOHHBIX cHCTeM uist Mg | 20t AAHHBIX HEOPMAIIMOHHEIX
e | TOJOB MAIIMHHOTO OOYYeHHS CHCTEM JULA METOMIOB MATITHHHO
ro 00y4YeHHs
copMupoBaBIIEeCs CUCTEMATH
4ecKOoe BIIaJICHUE HaBBIKaMH pa
H | pa3spabortku npototuna uadop
P . 3paboTKH nmpoToTHIa HHHopMa
aB | MaIMOHHOH CHCTEMEI U ee 0a3bl .
pl| [IMOHHOM CHCTEMEI U €€ 0a3bl 1a
Bl | JAHHBIX C IPUMEHCHHEM METOJ
12 HHBIX C IIPUMEHEHUEM METO/I0B
K OB MAIIMHHOTO 00Yy4eHUs
MAaIIMHHOTO 00Yy4eHUs

Tabnuna 3anonHseTCsl B COOTBETCTBUU C pasnenoM 1 PaGoueit mporpammbl AMCHMITITUHBI
(Momyst).

3 IlepeyeHb OLICHOYHBIX CPEACTB

Tabnuna 3 — [lepedeHb OLIECHOYHBIX CPEACTB MO TUCIUILUIUHE (MOTYITIO)

HaumenoBanwne OLCHOYHOI'O CPEACTBA U IIP

KOHTpoMpy€eMBbIe INIaHUPYEMBIE PE3Y encrapienue ero 8 OC

JIbTaThI O6y'{€HI/IH

Konrtpoaupyembie TeMbl
JUCIUTUIMHBI

ITpomesxyTouHas at

Texyuii KOHTPOIb
TecTalus

Ounas dopma oOyueHns

P1 3HaHue : METOAOB, MOJCI JToknaz, cOOBIIeHH Tect
CH, allTOPHTMOB, TCXHOJIO 1.4. Heitpoceresble Texuo | ©
Ui B HHCTPYMEHTATBHBIX |
CPEICTB MAIIMHHOTO 00YY Keiic-3ana4a Tecr
CHUS
OKJIaJl, COOOLIeHN
Hoxnaz, i Teer
e
1.5. Tlpunoxenust MeTo10




B MalllTMHHOT'O 06y'{€HI/IH

Ketic-3amaua Tect
P12 VMeHue : uCIoIb30BaTh M JToknaz, cOOBIIeHH T
ecT
CTOAL, MOACIH, alITOpUT 1.1. OcHOBHBIE IOHATHUS €
MBI, TEXHOJIOTHU U UHCTP MAIIHHHOTO OBy YeHHS
YMCHTAJIBHBIC CPEACTBA M Keﬁc_gaﬂaqa Tect
AIIMHHOTO O0YYEHUS IS
paboTeI ¢ OONBIINMY J1aH JloKJ1a1, COOBIIeHN
HBIMU e Tect
1.2. MeToabl MallIuHHOMN
perpeccun
Ketic-3amaua Tect
OKJIaJ], COOOIIEHH
A A m Tect
1.3. MeToabl MallIuHHOMN €
KJaccu(UKaIH
Keiic-3amaua Tect
P13 Hagrik : nporpamMmmupoBa JToknaz, cooBIIeH Tect
HUSL METOLLOB, MOACIICH, a 1.1. OcHOBHBIE TOHSTHS €
JITOPUTMOB MAITHHHOTO O MAIHHHOTO 0By YeHHS
Oy4eHUS C UCTIONB30BaHH Keiic-3ana4a Tecr
€M COBPEMEHHBIX TEXHOJ
OTHil 1 UHCTPYMEHTAIBHBI
OKJIaJI, COOOIIEHH
Hoxnan, 111 Teer
X CpPEICTB . e
1.2. MeToapsl MallIMHHOM
perpeccuu .
Kelic-3anaua TecT
OKJIaJl, COOOILIEHN
A A m Tect
1.3. MeToapl MaIMHHON €
KJaccuuKau
Ketic-3amaua Tect
OKJIaJ], COOOIIEHHN
A A m Tect
1.4. HeitpocereBbie TexHo | €
JIOTHH
Keiic-3amaua Tect
Joxman, coobmenn | Tecer
1.5. Mpunoxenust metono | ©
B MAaIIMHHOTO OOYYEHUS
Keiic-3amaua Tect

4 Onucanne mpoueaypbl OlleHUBAHUS

Bup yueOHOU esSTeIBHOCTH

Ketic-3amaua Tect Hoxman Mtoro

Jlexuun 10 10
[IpakTuueckue 3aHsATUSL 60 60
ITpomexyTouHas aTTecTanus 20 20
CamocrosiTensHas paborta 10 10
Hroro 60 20 20 100

JAUCHUIIIIMHBIL, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C Ta6J'II/II_IeI7L

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHLMH Ha JaHHOM JTale OICHUBACTCS 110
pe3ynLTaTaM TCKYH_[I/IX u HpOMe)KYTO'-IHI)IX aTTCCTaHI/II\/II HpI/I IIOMOIIIN KOJ'II/I‘ICCTBGHHOI\/’I OILICHKU,
BBIPOKCHHOW B Oayutax. MakcuMajbHas cymMMa OayuloB MO AMCIUILIMHE (MOIydar0) paBHa 100
oayuam.

CymmMma 6ainsioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIAM y4eOHOW JESATENbHOCTH B paMKax




Cymma GalioB | Ouenka 1o npomesky
o XapakTepHCTHKa KadyecTBa C(HOPMUPOBAHHOCTH KOMITETEHIINI
10 JUCLUIIIINHE TOYHOHU aTTCCTAllH
CTyIeHT IeMOHCTPHUPYET COPMHPOBAHHOCTh JUCLMIUTMHAPHBIX KOMIICTEHIIUH, 00
Hapy KMBaeT BCECTOPOHHEE, CUCTeMaTHIeCKoe U NTy0oKoe 3HaHue y4eOHOro mMaTep
o191 510 100 «324TCHO» / Hajia, yCBOMII O(jHOBHyIO HI/IT?paTypy U 3HAKOM C JIOTIOJIHUTENILHON JIUTEPaTypoid, pe
«OTJIMYHOY KOMEH/JOBaHHOH MPOTPaMMOH, yMeeT CBOOOAHO BBINOIHATH MIPAKTHUECKUE 3a1aHN,
HpeIyCMOTPEHHBIE TIPOrPaMMOii, CBOOOJHO ONEpPHUPYeT NPHOOPETEHHBIMHU 3HAHUSIM
U, YMEHUSIMH, IPUMEHSIET UX B CUTyaLUsIX IOBBIIIEHHOH CI0XKHOCTH.
CTyaeHT 1eMOHCTPHUPYET C(HOPMUPOBAHHOCTh JUCIMIUIMHAPHBIX KOMIIETEHLUH: 0C
ot 76 110 90 «3auTeHO» / HOBHBIE 3HAHM, YMEHHS OCBOEHBI, HO JOIYCKAIOTCA HE3HAYUTEIIbHbIE omVI/IGKI/I, HET
«XOPOLIO» OYHOCTH, 3aTPyIHEHH IIPY aHAIMTHYECKUX OIEPALUAX, IEPEHOCE 3HAHUM U YMEHU
/i Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUH.
CryzmeHT IeMOHCTpUpyeT c(hOPMUPOBAHHOCTD AUCHUILIMHAPHBIX KOMITETEHIHUIT: B X
«324TCHO» / 0J1¢ KOHTPOJBHBIX MEPOIPHUATHH JIOMYCKAIOTCS 3HAYNTEIbHBIC OLIHOKH, POSBISCTC
ot 61 10 75 «YIOBIETBOPUTEIHH s1 OTCYTCTBHE OT/IEJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 10 HEKOTOPBIM JUCLUIUIMHAPH
o» bIM KOMIIETEHLIUSAM, CTYIEHT UCIBITHIBAET 3HAUUTENIbHBIE 3aTPYyAHEHUS [IPU ONIEPUP
OBaHMM 3HAHUSIMHU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBbIE CUTYaLUH.
«HE 3a4TCHO» /
or 41 10 60 P —— VY crynenTa He C(boriMHpOBaHvLI JUCLUILIMHAPHBIE KOMIIETEHIUH, IIPOSBIIAETCS HEO
CTaTOYHOCTb 3HAHUMH, YMEHUH, HABBIKOB.
HO»
«HE 3a4TeHO» /
o1 0 10 40 P — JlucuuninuHapHele KOMIIETCHIUM HE ct}iopMHpOEaHm. IIposBisieTcs nomnHoe wiu
o NIPAKTUYECKHU TIOJTHOE OTCYTCTBHE 3HAHUH, YMEHHH, HABBIKOB.

5 IlpumepHbIe OlIeHOYHBbIE CPeCTBA

5.1 3aganusn 09 penieHus Keic-3axaun

1. Keiic-3anaua «Bbpiiaua kpeaura KianeHty» (tema 1)
JUis mpeuIoKEeHHBIX ONMUCAaHUN MHGpOpMalMU O KIMEHTaxX OaHKa, MOCTPOUTh pELIAoLIee
JIEPEBO AJIs ONPEACIICHUS, CTOUTB JIU BbI1aBaTh KJIUEHTY KPEAUT WM HET.

2. Keiic-3a1aua «Co3nanue cucreMbl aHTugpoaa» (tema 1)

Jis  mpenyiokKEeHHBIX ONMHMCAaHUM TpaH3aKUWH KIUEHTOB OaHKOB, IOCTPOHUTH CHUCTEMY
antTu@pona (Ha Oa3e ajaropuTMa peILaAOLIEro IepeBa), KOoTopas CIOcOOHAa IOHHMMATh, KaKoe
MOBEJICHUE SBIISECTCA TUIIMYHBIM JJI1 JAHHOTO MOJIb30BATENS,  KOTJa OTKJIOHUJIOCH OT HOPMBI.

3. Keiic-3agaua «IIporHo3upoBanue 10X0/1a KJIHeHTa» (TeMa 2)

s npeoKeHHBIX ONHUCAaHUKM poJa JNEATEIbHOCTH KIMEHTOB CIPOrHO3UPOBATH YPOBEHB
Joxo/la KiIMeHTa (Takas uWHpoOpMalus MOXKET ObITh IOJIE3HOW NpU OIpEeNeIeHUN CIOCOOHOCTH
KJIMEHTa OIUIaYUBaTh KPEJINT).

4. Keiic-3a1aua «IlepcoHanu3upoBaHHbIe NPeIJI0KEeHUsI HA OCHOBE TPAH3aAKIMI» (TeMa
3)

Jlns mpeasiosKeHHbIX OMMCAHUN TpaH3aKLUUN KIMEHTOB O0aHKa HAay4dUThCS JIeJaTh KIMEHTaM
MEPCOHAJIbHBIE TTPEIOKEHUS, IIPU 3TOM BBIIENIEHbI TPU OCHOBHBIE TPYIIIIHIL:

— BaHkoBCcKHe MPOAYKTHI U cepBHCHI. B nanHOi Tpymnmne 3amay OaHK HpeasiaraeT CBOU
cepBuchl (Hampumep, oruiata JKKX dyepe3 callT wiM NMpUIIOKEHHE), a TakKKe YCIyTd, Harpumep,
KpEIUThI U BKJIAJbL;

— IMapTtHepckue oddepnl. Tak kak OaHK UMEET MHOTO HWH(OPMAIMH O MOBEICHUH €T0
KJINEHTOB, TO OH MOXET [IOMOTaTh ITPOBOJIUTh PEKIAMHbIE KaMIIaHUU NapTHepaM. B TakoMm ciyuae
peKiiaMy O TIOKYNKE TEXHHUKH TMOJydaT TOJbKO TE€ KIUEHThl, KTO B 3TOM MOTEHLUHUAIBHO
3alHTEPECOBaH;

— Hexommepueckne coBeTbl. JTa rpynna 3agad HHTEPECHA TEM, YTO MIHOBEHHOM
npuOBUTM HU OJTHA M3 CTOPOH HE MOoJydYaeT. B paMkax gaHHOM rpynmbl OaHK MOKa3bIBAET MOJIE3HYIO
nH(pOpPMaLIMIO KIIMEHTaM, TEM CaMbIM 3apabaThIBasi UX JOSIbHOCTS;

5. Keiic-3agaua «HelipoHHble ceTH AJs1 pacno3HaBaHUs 00beKTOB)» (Tema 4)



s IpeuIoKEHHBIX 1aTaceTOB COCTABUTh aJITOPUTM PACIIO3HABAHUS C HMCIOJIB30BAaHUEM
HEHUPOHHBIX ceTel. CTyIeHThI CAMOCTOATEIFHO BEIOMPAIOT ONTUMAIIBHYIO apXUTEKTYPY HEUPOHHOM
CETH.

6. Keiic-3agaua «Meton Reinforcement Learning: o0y4yenue arenra» (Tembl 5)

JUis mpelioKEeHHBIX ONMCAHUM Cpefbl areHTa COCTaBUTh IE€PEYCHb BAapHUAHTOB BBIOOPOB
JICUCTBUM areHTa B 3aBUCUMOCTH OT COCTOSHHA C LENbI0 MAKCUMHU3ALUU CyMMapHOIo
BO3HArpaxaeHus. Bo3aMoXXHBI 1Ba peknuMa paObOTHI areHTa:

Exploration - 3T0 cragus, Ha KOTOpPOW areHT cTapacTcs NpPOaHAIW3UPOBaTh Cpely H
MIOHSATH, KaK eMy cJielyeT ceOsi BECTH;

Exploitation - 370 cragus, Ha KOTOpPON areHT MPUMEHSET MOJy4YEHHbIE 3HAHUS C IIEJIbIO
NOJy4YeHHs HauOOJIbIIEr0 BO3HATPAXKACHUS.

Kpamxue memoouueckue ykazanus

Ha BbInOIHEHME OJTHOTO KEHC-3aaHusl OTBOJUTCS HE MEHEE OJHOTO JByX4acOBOT'O 3aHATHUS
(BKJIIOYAsi 3aTpaThl BPEMEHU Ha MPOBEACHUE MPOMEKYTOYHOIO TECTa Ha MOCJIETHEM B y4eOHOM
nepuoAe NpakTUYecKoM 3aHsaThH). [lociie BBIMOJHEHUS KaXIOro Keica CTYAEHT JOJIKEH
IIPEICTaBUTh OTYET O €ro BBIIOJHEHUH, a TAKXKE, M0 YKa3aHUAM IPENofaBaTelis, BBIIIOIHUTD
JIOTIOJTHUTEIIBHBIC 3a/IaHUs 10 TeME NMPAKTHYECKOU PaOOTHI.

IlIxana oyenku
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CTy,Z[eHT JACMOHCTPUPYET YMEHHS HAa UTOT'OBOM YPOBHE: YMECT CBOGOI[HO BBINIOJIHATH NPAKTUYECCKUE 3a/laHus, IIPEAYCMOTPEHH

5 . N
bIC IIPpOrpaMMOU, CBO6OZ[H0 Ornepupyer HpI/IO6peTeHHbIMI/I YMEHUAMU, IPUMCHSACT UX B CUTYyallUAX MMOBBINICHHOU CJIOKHOCTH.

CTy,Z[eHT JACMOHCTPHUPYET YMEHMS Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBIEC YMEHMS, HO JOIIYCKAIOTCSI HE3HAYUTECIIbHBIC
OH_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU aHAJIUTUYICCKUX OIICpalUsiX, [IEPEHOCE yMeHI/Iﬁ Ha HOBBIC, HECTAHAAPTHBIC CUTYyalluU.
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4 CTyzneHT NJeMOHCTPUPYET YMEHUS U HaBBIKK Ha 0a30BOM YPOBHE: B X0/1¢ KOHTPOJIbHBIX MEPOIPHUATUH JOIYCKAIOTCS 3HAUUTEIb

3 — Hble OIMOKH, IPOSIBIISIETCS] OTCYTCTBHE OTAENBHBIX YMEHHH, HABBIKOB MO TUCHUINIMHAPHON KOMIIETCHINH, NCIIBITHIBAIOTCS 3HA
3 4uTenbHBIC 3aTPYJHEHUS IPU OLEPUPOBAHUM YMEHHUAMU U IIPU UX IEPEHOCE HA HOBBIE CUTYaLMH.
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2 CTyZ[eHT JACMOHCTPUPYET YMEHHA U HaBbIKU Ha YPOBHE HHKE 6a30Boro: TMPOSBJIAETCA HEAOCTATOYHOCTDH yMeHI/Iﬁ Y HAaBBIKOB.
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1 I CTy,Z[eHTOM TMPOSABJIACTCA ITOJIHOC WM NPAKTUYCCKU ITOJIHOE OTCYTCTBUE yMeHI/Iﬁ 1 HABBIKOB.

5.2 Ilpumepnbl TECTOBBIX 3aJaHU

OcHosHble NOHAMUA MAUWUHHO20 00YYeHUS.

Bribepute U3 nepeuncieHHbIX HUXKE MOJIX0J0B TOT, KOTOPbI Hanboyiee COOTBETCTBYET Ha
MOJIXO0Jl MAIIMHHOTO 00yYEeHUs?

1) Ilepenats 3amauy sKcnepTam JUlsl COCTaBICHUS aIrOPUTMa pa3JieIeHuUs M0JIb30BaTeNlel Ha
JIBE TPYIIBI HA OCHOBE MPO(ECCHOHATBFHOTO OIBITA ATUX IKCIEPTOB

2) [lepenath 3agady SKCIEepTaM JUIsl COCTaBJICHUS ajrOpUTMa pas3esieHus oJb30BaTeNel Ha
JIBE TPYNIIBI HA OCHOBE COOPAHHBIX 3a MPEAbLIYIINE TOIbl JAHHBIX

3) CocTtaBuTh NPaBUIIO, PA3JENSIOIIEE I0JI30BATENECH MO AHAJIOTMM C YXKE PELICHHBIM
MPELEICHTOM, IPYTOi, HO CXOXKEH 3a1aueit

YTo HaXOAUTCS B HEJIMCTOBBIX BEPIIMHAX PEIIAOLIETo JepeBa?

1) OO0BeKTHI



2) Paznenstonue BOIpoCk

3) [Ipuznaku

B kakoM ciyyae MOCTpPOEHHBIM alrOPUTM PEHIAIOIIETO JepeBa JIeT4Ye MPOAHATU3UPOBATh
YEJIOBEKY?

1) B ciy4yae MalieHbKOTO YKCIia BEPIITUH JIepeBa

2) B cayuae GobIIOro Yuciia BEpIIUH JAepeBa

3) B ciydae Gosbiioro yucia pedep nepena

4) B cnyuae maneHbKOro 4ncia pedep aepeBa

Memoowv mawurHot peecpeccuu.

ABTOMaTHYeCKasl OILIEHKa CTOMMOCTH KBapTHpbHI SIBIISIETCS aKTyalbHOM 3amadeil B
O6ankoBcKoO# chepe. OnpenenuTe K KaKOMy THITY OHa OTHOCHUTCSI.

1) 3agaua knaccudukanun

2) 3anava perpeccuu

3) 3agaua kiactepusaun

4) 3agavya mMpOrHO3UPOBAHMS

Yro Ha3bIBaeTCS MEpeoOyUCHUEM alTOpUTMa MAIIMHHOTO 00yUYeHHs?

1) xapakrepucTHKa METOJa MAIIMHHOTO OOy4Y€HHs, O3Ha4amollas, 4YTo aJrOpUTM
MaKCHMaJbHO TOUYHO OMUCHIBAET JAHHBIE

2) mpobJieMa alropuTMOB MAITUHHOTO 00YYEeHHS, C HEW HE0OX0IMMO OOPOTHCS

3) XapaKTepHUCTHKA METOJIa MAITMHHOTO OOy4YEeHHS, O3HAYAIOIIasl, YTO aJlTOPUTM OOydaeTcst
CJIMILIKOM JI0JITO

Uro o3HadaeT BeIpakeHue "HeT OecruiatHoro odena” (no free lunch)?

1) CymiecTByeT yHUBEpCAIbHBIN aJrOpUTM I PEIICHHUs BCEX 3a/1a4, HO OH CTOUT JI0POro

2) PeanpHBle TNPOLECCH CIHMIIKOM CJIOXHBIE, YTOOBI OMHMCAaTh WX aOCONIOTHO TOYHO
MaTeMaTHIECKON MOJEIBIO

3) 3amaua perpeccu Jerde 3aaud KiIacCHUPUKAIUU

Memoovl mawunHOU Kiaccuguxayuu.

[Ipenmonoxum, 4To UMeEIach HEKOTOpas aBTOMAaTU3MpPOBaHHAs cucTeMa, KoTopasi paboTaina
C HCHOJB30BAHUEM OOJBIIOTO KOJIMYECTBA 3BPUCTUK. UTO MOXHO CHENaTh C 3BPUCTUKAMH, €CIIU
ObUIO MPHUHATO pEIIEHUWE 3aMEHUTh AaBTOMATHU3UPOBAHHYI0 CHUCTEMY Ha CHUCTEMY MAIlMHHOTO
00yueHus?

1) Wcnonp3oBaTh 3BpUCTHYECKHE IpaBWia AJI U3BICYEHUS IPHU3HAKOB, KOTOpBIE 3aTeM
OyIyT MOJaBaThCS B QJITOPUTM MAIIMHHOTO 00yUYEHUS

2) VYnanuth BeCh KOJ BPUCTUYECKHX MPABHI B IIENIAX OCBOOOXKICHUS IOMOIHUTEIHHOTO
MecTa JUIsl XpaHEHUs] JaHHBIX

3) HeoGxomuMo OTMEHHUTH NPUHATOE pEIIEHUE, MOTOMY YTO 3BPUCTHYECKHX IPABUI
JIOCTaTOYHO JUIs PEeLIeHUs JTI00bIX 3a1a4

[Ipenmosnoxum, 4To HEOOXOIUMO y3HaTh, KaKh€ U3MEHEHHsS B MOOMJIBHOM MPUIIOKEHUU
0aHKa XO4YeT YBUACTh CPEIHECTATUCTUYECKUIl poccusHUH. JIJIs 3TOro pemieHo MpoBeCTU
COLMAIBHBIA ONpOC cpean OOJBIIOTO0 YHCIA CTYACHTOB HECKOJIBKUX MOCKOBCKHX By30B: MI'Y,
MOTHU u HUY BUID. byayT a1 npu 3TOM AOCTOBEPHBIE pPe3yAbTaThl MM CTOUT CKOPPEKTUPOBATH
ayJIUTOPHIO, Ha KOTOPOIl MPOBOIUTCS Ompoc?

1) He Hy>KHO HUYEro KOPPEKTUPOBATH, PE3YJIbTATHI OYAYT 1OCTOBEPHBIC

2) Jlns nOCTOBEPHOCTH DPE3YJIBTaTOB HEOOXOAMMO MOIKIIOYUTH K ONPOCY CTYACHTOB U3
JIpyrux ropooB U By30B Poccun

3) Jlnst TOCTOBEPHOCTH Pe3yIbTaTOB HEOOXOAMMO ONPAIINBAThH BCE CIOM HaceneHus: Poccun,
MCIOJIB3YIOLINE MOOMIIbHOE MPUIIOKEHHUE OaHKa.

YeM OTIMYACTCS CTOXACTHUECKUH TPAJAMEHTHBIM CIYCK OT OOBIYHOTO TI'PaAMEHTHOTO
crrycka?

1) Ucnonw3yeTcs cimydaiiHbIii BEIOOD 1Iara rpaJueHTHOTO CIycKa

2) IlpocmarpuBaeTcsi BBHIOOpKa B CIIydallHOM TIOpsIKe, dYalle OOHOBISETCS BEKTOP
napaMeTpoB



3) BriOupaercs kaxaas n-g1 TouKa (HaCTpauBaeMblil mapaMeTp) ciaydaiHbIM 00pa3oM, 4TOOBI
HE 3aCTPEBATh B JIOKAITBHBIX MHHUMYMax

Heiipocemesvie mexnonocuu.

HeiiponHast ceTb, B KOTOPOM KaXIblil HEHUPOH B y3JI€ PEMIETKH CBS3aH TOJBKO C
OmKalIIMMU HeHpPOHAMHU, Ha3bIBACTCSL:

1) CnabocBs3Hast HEWPOHHAs CETh,

2) luknuaeckast HEWPOHHAS CETh,

3) MHorocmnoiiHas HEHpPOHHAas CETh,

4) [lonHOCBs3HASI HEUPOHHAS CETh.

Kak Ha3bpiBaeTcst HEMpOHHAS CETh, B KOTOPOM €CTh XOTSI OBl OIMH CIIOM, BHIXOJIHBIE CUTHAJIBI
C KOTOPOI'0 MOCTYHAIOT Ha 3TOT XK€ CJIOM UM HAa OAMH U3 MIPEABIAYIIHNX CIIOEB.

1) PexyppenTHas HeipoHHAs CETh,

2) HelipoHHas ceTb NPSIMOTO paclpOCTPaHEHUS,

3) HeiipoHHas ceTb BCTPEUHOT0 pacpOCTPAHEHNUS,

4) PerupkyIsiiMOHHAs] HEHPOHHAS CETh.

OOyueHue HEHPOHHOM CETH C yUUTENEM MPeIIoaraeT, 4ro:

1) st Ka)xa0ro BXOJHOTO BEKTOPa U3BECTEH TPEOYEeMbIN BBIXO/I,

2) B kauecTBe 00yuaronux MpuMepoB UCTIOIB3YIOTCS TOIBKO BXOJHbIC 3HAUCHUS,

3) HeusBecTHBI BBIXObI CETH, HO U3BECTHA KPUTHUYECKAs OLIEHKA ITPaBHJIBHOCTH CETH,

4) CymecTByeT 0o0yuaromas rmporpamma.

Kak Ha3bIBaeTcs 31eMeHT (OopMallbHOTO HEHpOHa, MPeoOpa3yroIuil TEKyIee COCTOSHHE
HEWpPOHA B BRIXOAHOW CUTHAJ M0 HEKOTOPOMY HEJTMHEHHOMY 3aKOHY?

1) Henmuuetinblii oneparop,

2) Cunaric,

3) Cymmarop,

4) Touka BETBICHUSI.

[‘pagveHTHBIM aNrOPUTMOM OOyuYeHHsI HEMPOHHOW CETH, B XOJ€ KOTOPOTrO Beca HEHpPOHOB
KQXKIOr0 CJIOSl 3TOW CETU PEKYPCHBHO KOPPEKTUPYIOTCS C yYETOM CHUTHAJOB, MOCTYNMHUBIIUX OT
NPEIBIAYIIErO CJIOSl U OLIMOKH KaXX/10TO CJI0s, SIBJISETCS:

1) Anroputm 00y4eHust ¢ 0OpaTHBIM PacIpOCTPaHEHHEM OITHOKH,

2) Anroput™m o6ydeHust Koxonena,

3) AnroputM 00y4eHus epcenTpoHa,

4) Anroput™m oOyueHus Xongpuiaa.

Tpunoswcenuss Memooos MauUHHO20 00yYeHUsl.

[TpenmonioxxuM, HEOOXOAMMO pENIaTh 3a/1ady OINpeaeTIeHHs YHcia JIIoAe Ha gororpaduu.
3anauu MoJ00HOrO poJia BO3HUKAIOT, HAIPUMED, C IEJIbI0 OMpE/eNIeHNs] KOJINUeCTBa MoCceTuTeNen
noMelieHus: B paszHoe Bpems. Kakoil kiacc MeToJoB sBsieTcs Haubosiee 3(pPeKTUBHBIM I ITON
3amaun?

1) CBepTOUHBIC HEHPOHHBIC CETH

2) Pemaromiue nepeBbst

3) PexyppeHTHBIC HEUPOHHBIE CETH

Bri6epute onpenenenne tepmuna Deep Learning.

1) Pa3znen mammHHOTO 00y4YeHUs], KOTOPBIH H3y4aeT MHOTOCIIOMHbBIE HEHPOHHBIE CETH

2) Paznen mammHHOrO OOyuYeHHUS, K KOTOPOMY OTHOCSATCS aJIrOPUTMBI, OCHOBaHHbIE Ha
r;1yO0OKOM MOHUMAaHUU MPEAMETHON 00J1acTH

3) Pa3men mammHHOTO OOydYeHHs, KOTOPBIA HM3y4aeT METOHbl KIacCH(UKAIUU KUBBIX
cymiecTB o (ororpadusim

Yro mpexcraBiseT u3 ceds meron oOydeHHs 3a cueT AeMoHcTpauuu B Reinforcement
Learning B po6oToTexHuke?

1) OGyueHue poOOTa Ha OCHOBE BHUACO3AMHUCEH YEIOBEKa, BEPHO BBIMOJHSIOIIECTO
TpeOyeMble MaHUITYISIIUH
2) OGyuenus poboOTa Ha OCHOBE JECMOHCTpPAIIUM €MY OOBEKTOB, JJISI KOTOPBIX TpeOyeTcs



MMPOU3BOAUTH MAHUITYJISIHUN

3) OGyuenue poboTa Ha OCHOBE JEMOHCTpPALMU JPYrHMX poOOTOB, PEIIAIOIINUX pa3IHyYHbIC
3aaun

Kpamkue memoouueckue ykazanus

[IpoMeXyTOUHBI TECT MPOBOAUTCS B AJIEKTPOHHOW (OopMe BO BpeMs MOCIEAHETO B
y4eOHOM Tiepuoje TNpakTudeckoro 3aHsaTus. Tect cocrour u3 20 TecToBeIX 3amaHuil. Ha
BBITNIOJIHEHHE TecTa 0TBoAUTCs 20 MUHYT. Bo BpeMs mpoBeieHUs TecTa UCIIOIb30BaHUE JINTEPATYPhI
U ApyTrux UHGOPMAIIMOHHBIX PECYPCOB JOMYCKAETCs TONBKO MO MPEABAPUTEIHLHOMY COIIACOBAHUIO
C MpenoaBaTeIeM.

ILlIxana oyenku
Nebamnel Onucanue

(93]

19-20 IIpoueHT mpaBMIBHBIX OTBETOB OT 95% 1o 100%
16-18 IlpoueHT mpaBuwiIbHBIX 0TBETOB OT 80 10 94%
13—15 IlpoueHT mpaBUIBHBIX OTBETOB OT 65 10 79%
9-12 IIpoueHT mpaBUIIBHBIX OTBETOB OT 45 10 64%

—_ N W A

0-8  IIpoueHT mpaBMWIIBHBIX OTBETOB MeHee 45%

5.3 Ilepeyenn TeM TOKJIAA0B, COOOIEH Ui

[Ipumepsl TEM TOKIAA0B

1. Metoasl MallmuHHOTO OOYYEHUS: METOABI PETPECCHUH.

2. MeToibl MAalIMHHOTO O0YYEHMSI: METO bl KITaCCUPUKALIIH.

3. MeTo/1bl MAaIIMHHOTO O0YYEHHS: METOBI KITaCTEPU3aIIUH.

4. MHOroclolHbIE HEUPOHHBIE CETH.

5. IlpunokeHus CBEpTOYHBIX HEHPOHHBIX CETEH.

6. ABroMaTmueckass 00pa0OTKa €CTECTBEHHOTO s3bIKa C WCIIOJIB30BAaHUEM METOJIOB
MAaIIMHHOTO O0YYEHHS.

7. Meton Reinforcement Learning.

8. MeToabl MalIMHHOTO 00Y4YEHHs] B aBTOMOOUIILHOM MTPOMBIIIJIEHHOCTH.

9. MeTo/1bl MalIMHHOTO O0YYEeHUS B POOOTOTEXHUKE.

10. IlepcoHanbHble yMHBIE ACCUCTEHTHI.

Kpamxue memoouueckue ykazanusi

Joknan mpeactaBisieT coboi myOnMYHOE COOOIIeHHe, MpPEeanoaramllee pa3BepHyTOe
U3JIO)KEHUE Ha OmpejelieHHylo Temy. JIokiag - 3TO BHJ CaMOCTOSITENBbHOM pabOThI, KOTOPBII
crocoOCTByeT (OPMHPOBAHUIO Y CTYACHTOB HABBIKOB MCCIIEIOBATENbCKONW pabOThI, paciIupser
[I03HABATEJIbHBIE UHTEPECH], IPUYYaET KPUTUUECKU MBICIUTH.

[TonroroBka fqokIiaja npeArnoiaaraeT caeAyonue 3Tarbl:

1. Onpenenenue nenu nokiaaaa (MHPOPMUPOBATh, OOBACHUTH, 0OCYAUTH YTO-TO (IIpobdIEMY,
pelieHne, CUTyaluIo | T.11.).

2. Ilonbop ans noknaga HEOOXOAMMOI0 MaTepuaa U3 JINTEPaTyPHbIX HCTOYHUKOB.

3. CocraBieHue IulaHa JIOKJajaa, pacrpeseneHue coOOpaHHOro mMarepHuaia B HEOOXOAUMOM
JIOTUYECKON MOCIEA0BATEIHHOCTH.

4. Komno3unmonHoe opopMiIeHHE AOKIa1a B BUJIE SJEKTPOHHOM MTpe3eHTaLIH.

ITocTpoeHune nokiaza BKIOYAET TPU YaCTHU: BCTYIUIEHNE, OCHOBHYIO YacTh U 3aKJIIOUYECHHUE.

Berymiienne comepxut: (GOpMyIuMpOBKY TEeMbl JOKJIana; akKTyalbHOCTb TEMbI; aHallu3
JUTEPATypPHBIX UCTOUHUKOB (PEKOMEHIyeTCs MCII0JIb30BaTh JaHHbIE 3a Mocie Hue 3-5 ner).

OcHOBHasi 4acTb COCTOUT W3 HECKOJBKHX pa3/eliOB, IOCTENEHHO PACKPBIBAIOIIUX TEMY.
Ecin HeoOxomumo, g OOOCHOBaHMSI TEMbl HCHOJIB3YETCS CChUIKA Ha MCTOYHUKU C
JI0Ka3aTeIbCTBAMU, B3ATBIMU M3 JIMTEPaTyphl (LUTHPOBAHHWE aBTOPOB, YKa3aHue Ludp, (GpaxTos,
ompeneneHuit). M3mokeHue MaTepuana JIODKHO  OBITh  CBSI3HBIM,  IOCJIEOBATEIHHBIM,
nokazarenbHbIM.  Croco0 W3IOXKEeHMs MaTepuana JUlsl  BBICTYIUIEHHS JIOJDKEH HOCHUTD
KOHCIIEKTUBHBIN WIH T€3UCHBIA XapakTep.

B 3akmioueHuM MOJIBOASTCS UTOTH, (OPMYIHUPYIOTCS IJIABHBIE BBIBOJBI, MOJAYEPKUBAETCS
3HAQYEHHE PACCMOTPEHHOM MpoOsieMbl, MpeIaraloTcs caMbleé BaXKHbIE  MPAKTUYECKHE



PEKOMEHIALIUH.

O0BeM TekcTa OKIaAa T0HKEH ObITh PACCUMTAH HAa MMPOU3HECEHHE JT0KIaaa B TedeHue 7-10
MUHYT.

IIkana oyenku
Ob
Ioa
¢ Onucanne
H I
K bI
a

CTyHCHT ITOJIHO PAaCKPBIBACT TEMY AOKIIaJa, BJAACECT TEPMUHOJIOTHICCKHM alllapaToM, JIOTUIHO U IOCJIIEA0BATEIIBHO U3J1aract
5 Mmarepuall, MOXET 000CHOBATh CBOH CYXIACHUS, IPUMCHUTD 3HAHWS HaA IPAKTUKE, IPUBECTU HeO6XO}:[I/IMLIe IMPpUMEPLI HE TOJIBKO
) us3 y‘{e6HI/IKa, HO U CaMOCTOATECIIBHO C(i)OpMy.HPIpOBaHHLIe.

0

CTyJIeHT IOJIHO PacKpbIBaeT TeMy J10KJIa/la, IPaMOTHO UCIOJIb3yeT TEPMUHOIOTNYECKUH anmnapar, JOrH4HO U I10CIIeI0BATeIbHO
4~ m3naraet MaTepHuai, MOKET 000CHOBATh CBOU CYXJICHUSI, IIPUBECTH HEOOXOJUMBIC IPIMEPHI HE TOJIBKO U3 y4eOHHUKa, HO M CaMO
| CTOATENBHO chopMyIpOBaHHBIE, HO OIyCKAEeT OAHY-IBE HETOYHOCTH B OTBETE.

5

CTyIeHT pacKpbIBacT TeMY JIOKJIaia, 0OHAPYKUBACT 3HAHUE M TOHUMAHHE OCHOBHBIX MOJI0KEHHIA JAHHON TEMBI, HO U3JIaracT M
aTepuai HelOJHO M JJOIYCKAeT HETOYHOCTH B OTPENICIICHUN TIOHITHH WK (POPMYITUPOBKE BBIBOJIOB; HE YMEET JOCTATOYHO ITy0
OKO H JJOKa3aTeJIbHO 000CHOBAThH CBOM CY)KICHUS M MPUBECTH CBOM PUMEPHI, H3JIaraeT MaTepHall HEMOCIeI0BaTeIFHO, HE0CTa
0 TOYHO CBOOOJIHO BJIaIEET MOHOJIOTHYECKOH PEUbIO.

CTyIeHT HeriryOoKO pacKpbIBaeT TeMy, OOHApYKHUBAeT He3HaHUE OOJIbIIECH YaCTH COOTBETCTBYIOIIErO BOIPOCA, JAOIMYCKAeT
2~ ommOku B (hOPMYIHPOBKE ONPEETICHIH 1 BBIBOJOB, HCKAKAIOIINE UX CMBICI, OECIIOPSIOYHO M HEYBEPEHHO U3JIaraeT
5 MaTepuaJ, He YMEET [aBaTh apryMEHTHPOBAHHBIE OTBETHI, I0MYCKACT CePbE3HbIC OLIMOKH B COICPIKaHHU OTBETA.
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