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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,
yMeHHsI, HaBbIKU. [lepedeHpb IUTaHUPYEMBIX PE3YJIbTaToOB OOyuYeHHUS MO AUCHUIUIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMU pe3ylbTaTaMHd OCBOCHHUS 00pa3oBaTeNbHON MPOTpaMMBbI,

npeJjcTaBieH B Tabnuue 1.

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

Kon un Pe3ynbraTel 00y4eHUs 10 JUCIUTUINHE
Hassanue Konu (dopmyupoBKa
OIIOII BO, bopmynrpoBKa HMHAMKATOpa Kon
COKpalleHHOE KOMICTCHIIUM AOCTHAKCHHS pe3yab DopmynupoBKa pe3ysibraTa
KOMIIETEHIIUU
TaTa
09.03.04 OIIK-6 : Cnocoben | OIIK-6.1x : Pa7 3HaHMe | crnocoboB cOOpKU
«[Iporpammuas | paspabaTbIBaTh Hcnonbe3yeT HaBbIKK MIPOrpaMMHBIX MOJyJIEH 1
HUH)KEHEPUS» AITOPUTMBI U [IPOrpaMMUPOBAHMUS, KOMIIOHEHT aJITOpUTMOB
(b-H) MPOTPaMMBbl, OTJIAJIKU U MAaIIMHHOTO OOYYEHUS B
TIPUTOTHEIC IS TECTUPOBAHUS POrPaMMHBIH ITPOYKT
MPaKTHYECKOTO IIPOTOTHIIOB P8 YMeHne | coOuparts MporpaMMHBIC
HCTIONI30BaHMH, IIPOrpaMMHO- MOJIYJI! ¥ KOMIIOHEHTHI
HIPUMEHSTH OCHOBBI | TEXHHYECKHX MAIIMHHOTO 00yYIeHNs B
WHPOPMATUKH U KOMIIJIEKCOB 3a7a4 €MHBIN TPOTPaMMHBIT
MIPOrpaMMHUPOBAHHS MPOAYKT, OCYILIECTBISTD
K IPOEKTUPOBAHHUIO, OTJIAaJIKy U TECTUPOBAHUE
KOHCTPYUPOBaHUIO IPOrPaMMHOI0 IPOJYKTa
U TECTUPOBAHUIO P19 HaBpix | mporpammupoBaHust
NpOTrpamMMHBIX MPOrpaMMHBIX MOJYJIEH Ha
MPOYKTOB COBPEMEHHBIX S3BIKaX
MPOrpaMMHUPOBAHHS
MAIIMHHOTO 00y4YeHus,
cOOpKH MPOrpaMMHBIX
MOJ1yJIEH U KOMIIOHEHT B
MIPOrpaMMHBIN IPOJYKT,
OCYILECTBIISITh OTIAJAKY
cOOpaHHOI0 MPOrPaMMHOI0
IPOIYKTa
OIIK-6.2k : P10 3nanue | TpeOOBaHUH K pa3paboTKe
IMpumenser KoJ1a HHPOPMATMOHHBIX
COBpPEMEHHBIE cucTeM U 0a3 JaHHBIX
MPOrpaMMHBIE UH()OPMALIMOHHBIX CHCTEM
cpensl Ha OCHOBE MPHUHLUIIOB
MIPOrpaMMHUPOBAHMS, MAIIMHHOTO 00y4eHUs!
pa3paboTKH P11 Ymenue | pa3pabarbiBaTh
HH(POPMAMOHHBIX UH(pOPMALMOHHBIE CHCTEMBI
CUCTEM U 1 6a3bl TaHHBIX
TEXHOJIOTHH IS MH()OPMAITMOHHBIX CHCTEM
aBTOMaTH3aLUU JUTS METOIOB MaIIHHOTO
OGu3HEeC-TIPOIECCOB, 00yJeHNs
pereHust
MIPUKJIAHBIX 3a/1a4




pasIMYHBIX K1accos, | PJI12 HaBbik | pa3pa®oTku npoToTHNA

BeZieHus 0a3 UH()OPMALMOHHONH CHCTEMBI
JTAHHBIX U U ee 0a3bl TaHHBIX C
HHPOPMATMOHHBIX NPUMEHEHHEM METOJIOB
XPaHHUIIHLLL MAIIMHHOTO 00y9IeHHs

2 MecTo aucuuniannsl (MoayJsi) B ctpykrype OINIOII

Hucnunnuaa «MeToapl MalIMHHOTO 00y4YeHHUs» OTHOCHUTCS K 00s3aTesibHON yacTu bioka 1
«Iucuurmael (MOIysH)» y4eOHOT O IJIaHa.

3. O0beM AUCHUNIMHBI (MOTYJISA)

O6veM jucHMIIMHBL (MOXYNsA) B 3a4ETHBIX €IMHHMIIAX C YKa3aHHEM KOJIMYEeCTBA
aKaJIeMUYECKUX YacoB, BBIICICHHBIX HA KOHTAKTHYIO paboTy ¢ oOydarommmucs (IO BHIAM
y4eOHBIX 3aHATUI) U HA CAMOCTOSITEIbHYIO paboTy, IPUBEAEH B Tabaue 2.

Tabnuna 2 — O61mas TpyJ0eMKOCTh AUCIUTIITMHBI

Tpyno- OO0BeM KOHTAKTHO# paboThI (dac)
CCMGCTp C€MKOCTb
tamane | 0| aers | S0 Ayaropias Breavin | cpe | e
OI10I1 BO Y VI (3(1)8" YHHIOp TopHas
HHA > 3.E.) Bcero Tanmm
0300)
nek. | mpak. | 1na0. IA KCP
09.03.04
[Tporpammuast (6](0) b1.b 5 3 55 18 36 0 1 0 53 3
HHXEHEPUst

4 CTpyKTYypa U cojiepKaHue TUCUUILITHHBI (MOTYJIs)

4.1 Crpykrypa gucuuniauasl (MoayJas) xisgs OPO

TemaTHueckuil TIaH, OTpaXKaroIUK coAepKaHUe ATUCHUILUIMHBI (IEpEUEHb Pa3AeiioB U TEM),
CTPYKTYpHUPOBAHHOE IO BUIAaM Yy4eOHBIX 3aHATUH C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEJEH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHel (MOAYAs), BUIBI y4eOHOW AEATEIBHOCTH M (HOPMBI
Tekymiero koutpods st OO

Kon pe- Kousi-Bo yacoB, oTBeieHHOE Ha Dopma
Ne HasBanue Tembl 3yJIbTaTa P
Jlex [Ipakr JIab CPC TEKYILEro KOHTPOJIs
00y4eHus
3alUTa OTYETA 10
OCHOBHBIC TIOHITHS MPaKTUYECKOM
1 P12, P13 2 2 0 3 p Y
MAIIUHHOT O 06y'-[e1-lm{ 3aHATHIO, OTBCTHI HA
TEOPETUYCCKIE BOITPOCHI
3allKTa OTYEeTa 110
MeToapl MaIIMHHOMN MPAaKTHIECKOM
2 P12, P13 4 6 0 10 p y
perpeccun 3aHATHUIO, OTBETHI Ha
TEOPETUUCCKHE BOITPOCHI
3allKTa OTYETa 110
MeToapl MalIMHHOMN MPaKTHICCKOM
3 PII2, P13 6 4 0 8 P Y
KJIacCU(pUKALUT 3aHSATHIO, OTBETHI Ha
TEOPETUUCCKUE BOMPOCHI
3allKTa OTYETA 110
HeiipocereBbie MPaKTUICCKOM
4 P P11, PII3 4 14 0 14 P Y
TEXHOJIOTHH 3aHSATHUIO, OTBETHI Ha
TEOPETUUECKHE BOITPOCHI




3aluUTa oT4eTa Imo
1_[ HIJIOKCHHUA METOLOB MPAKTUYCCKOM
5P P/I1, PII3 2 10 0 18 P Y
MaUInHHOT O 06y‘{eHI/I${ 3aHATHUIO, OTBCTHI HA
TCOPETHICCKHUEC BOIIPOCHL
Hroro no radiauie 18 36 0 53

4.2 CoaeprxaHue pa3iesioB U TeM IMCHUILVIMHBI (Moayas) aiasa ODO

Tema 1 OchosHble NOHAMUSA MAWUHHO2O 00YYeHUs.

Copepxanne TeMbl: CHCTEMBI HCKYCCTBEHHOTO UHTEIJIeKTa. CBSA3b MAIIMHHOTO OOYYEeHHUS C
CHUCTEeMaMH HCKYCCTBEHHOTO WHTeIeKkTa. OCHOBHBIC MOJENIM MamuHHOTO oOyueHus. Co3maHue
obyuaromeit BeIOOpkH. Turbl BeIOOpok. [lepeoObyuenue. Pemaromue nepeBsbsi.

@opMBl M METOABI TPOBEACHHS 3aHATHH MO TeMe, NpPUMEHseMble 00pa3oBaTeIbHBIC
TCXHOJIOTHUHU: JICKIUS, MPAKTUICCKOC 3aHATHC.

Buapl caMOCTOSITEIbHON MOATOTOBKH CTYIEHTOB 10 TEME: MOATOTOBKA OTYETOB IO KEWHc-
3aaa4aM, NOATOTOBKA K BBICTYIIJICHUIO C JOKJIaIOM, ITOATOTOBKA K HpOMG)I(yTO‘-IHOﬁ aTTeCcTalunu.

Tema 2 MemoOwt mawiunHol pecpeccuu.

Conepxanue tembl: [lonstue perpeccun. JIunelinas perpeccus. Jloructuyeckas perpeccus.
O6oOmaromas crnocoOHOCT, MamuHHOTO OoOyueHus. Kpocc-anmnmanus. AHcaMOnb  Mojenei
MaIIMHHOTO 00yYeHHUSI.

®opMbl U METOIBI TPOBEICHUS 3aHATUA MO TeMe, MNPUMEHsIEMble O0Opa30BaTEIbHbIC
TEXHOJIOTHUHM: JICKIIMS, TPAKTUUYECKOE 3aHSATHE.

Buapl caMOCTOSATENBHON MOATOTOBKH CTYIEHTOB IO TEME: MOArOTOBKAa OTYETOB IO KEWC-
3a/1ayaM, TOITOTOBKA K BBICTYIUICHHIO C JIOKJIAJIOM, MIOJITOTOBKA K TPOMEKYTOUYHOMN aTTECTAIUH.

Tema 3 Memoow mawunHol Kiaccupurayuu.

Conepxxkannie Tembl: Copepkanue Tembl: [lonarume  kmaccudukanuu.  OmmoOKu
knaccudukaropa. Jlormueckue Meronbl Kiaccuukanmuu. Meroa rpaaueHTHOro OyCTHHTA.
MHorokmaccoBasi KjacCu(pHUKaIus.

@®opMbl ¥ METOJBI TPOBEACHUS 3aHATHH 10 TeMe, NpPUMEHSIEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHATHE.

BuIbl caMOCTOSTEIBEHON MOATOTOBKH CTYACHTOB IO TEME: IMOATOTOBKA OTYETOB IO KEHC-
3ajjauaMm, MOJIOTOBKA K BBICTYIUICHHIO C JOKJIAJIOM, TIOJrOTOBKA K IPOMEKYTOUHOU aTTECTAIIUH.

Tema 4 Hetipocemesvie mexuonocuu.

Copnepxanne Tembl: OIHOCIIONHBIE HEWPOHHBIE CeTH. Mozenb HEWpoHAa. ApPXUTEKTYpbI
HEHpoHHBIX ceTel. OCHOBBI NyOOKOro oOydeHus. MHorociolHble HelipoHHbIe ceTh. CBEpTKa.
CBEpTOUHBIC HEMPOHHBIC CETH. PEKyppEeHTHBIC HEHPOHHBIE CETH.

@opMbl M METOABl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKLIUS, IPAKTHUECKOE 3aHSATHE.

Bunel caMocTosITENbHON MOATOTOBKH CTYACHTOB MO TEME: MOATOTOBKA OTYETOB MO KeHc-
3aJa4aM, OJArOTOBKA K BBICTYIIJIEHUIO C TOKJIAJIOM, [TOATOTOBKA K IPOMEKYTOYHON aTTECTALlUU.

Tema 5 Ipunoosicenuss Mmemooo8 MauuHHO20 00yYeHUsL.

Conepxxanne T1eMmbl: TemaTuueckoe MOJEIUPOBAHME C MHCHOIb30BAHMEM METOOB
MAIIMHHOTO OOy4eHHUs: BBIBIEHHE TPEHAOB B JaHHBIX, IOUCK MH(OpMaIUK, aHaIN3
MH(POPMALIMOHHBIX TOTOKOB, aHaIM3 OMOMH(OPMAIIMOHHBIX IaHHBIX, PYOpUKaLUs JTOKYMEHTOB.
Meton Reinforcement Learning. [IpunoskeHus ncrosib30BaHHsS METOAOB MAaIIMHHOIO OOy4YeHUS:
METO/Abl MAIIMHHOTO OOyuYeHHs] B aBTOMOOMJILHOW NMPOMBIIUIEHHOCTH, aBTOMOOMIIM C CHCTEMaMH
aBTOMMIIOTA, pOOOTOTEXHHKA, IEPCOHATILHBIC YMHBIE ACCUCTEHTHI.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC
TEXHOJIOTHH: JIEKLIUS, IPAKTUUECKOE 3aHATHE.



BI/IIILI CaMOCTOSITEIIHbHOM MOATOTOBKH CTYACHTOB IO TEMC: IOATOTOBKA OTYCTOB IIO KeMc-
3aaa4aM, IMOATOTOBKA K BBICTYIINICHUIO C JOKJIaA0M, ITOATrOTOBKA K HpOMeX(YTOqHOﬁ aTTeCTanuu.

5 Metoanueckue yKazaHus J1Jis 00y4arOIIMXCH M0 U3YYEHUIO U PeaTu3allui JUCHUIIMHBI
(Moay.Jis1)

5.1 Meroauueckne peKOMeHIAUUN OOYyYAIMMCH MO0 HU3YYEHUI0 JUCHUIUIMHBI W 10
o0ecrneyeHNI0 CAMOCTOATEILHOI padoThI

Bo BpeMsi camoCTOSATENBbHOW MPOpadOTKM JIEKIIMOHHOTO MarepHuajga oco0oe BHUMAaHHE
CJIeyeT YIeNATh BO3ZHHUKIIMM BONPOCaM, HENOHSITHBIM TE€PMUHAM, CIIOPHBIM TOYKaM 3peHus. B
cilydae He0OXO0JMMOCTH 00palaThes K NpenojaBaTesto 3a KoHcyabTanneil. CTyIeHT TOJKEH YeTKO
YACHHUTD, YTO UMCHHO C JICKIIMU HAYMHACTCA €0 NOATOTOBKA K MPAKTHYCCKOMY 3aHATHIO. Bwmecte ¢
TeM, JIEKLUs JIMIIb OPraHU3yeT MBICIUTENbHYIO AEATEIbHOCTh, HO HEe o0ecrneuyuBaeT NIyOHHY
YCBOEHHMS IPOTPAMMHOI'0 MaTepuaia.

[Tpu moAroToBKe K MPAaKTUYECKOMY 3aHITHIO 0CO00€ BHUMaHUE HEOOXOAMMO OOpaTUTh Ha
COJICpKaHWE OCHOBHBIX IIOJIOKEHUH W BBIBOAOB, OOBACHEHHE SBICHUH U (aKTOB, YysSICHEHHE
IIPAKTUYECKOTO MPWIOKEHHUS paccMaTpUBAaEMBIX TEOPETHUECKHUX BONPOCOB. B mpouecce 3toi
pabOThl  CTYAEHT JOJDKEH CTPEMHUTbCS IOHATh M 3allOMHUTh OCHOBHBIE  IIOJIOXKEHHUS
paccMaTpuMBaEeMOro MaTepualia, IpUMEphl, MOSCHAIOIIME €ro, a Takxke pa3o0parbcsi B
WTIOCTpaTUBHOM MaTepuaie. B nmporiecce moAroToBKH K NpakTUYECKOMY 3aHITHIO PEKOMEH Ty eTCs
B3aUMHOE OOCYX/EHHE MaTepuayja, BO BPEMs KOTOPOrO 3aKpelIsIOTCS 3HaHUS, a TaKxke
nproOpeTaeTcs MPaKTUKA B U3JI0KEHUU U Pa3bsICHEHUH MOTyYEHHBIX 3HAHUH.

[Ipu BbITIOIHEHUH 3aJaHU HEOOXOAMMO HCIOJB30BaTh TEOPETHUECKUN MaTepua, 1enaTh
CCBUIKM Ha COOTBETCTBYIOIIME TEOPEMBbI, CBOWCTBA, (Gopmyiasl U 1p. Perienue BbimomHseTCA
MOJIPOOHO U COJIEPKUT HEOOXOAMMBIE TIOSICHUTETHHBIE CCHUTKH.

CamocrodrenbHas paboTa TakKe BKIIOYAeT pabOTy Ha MPAKTUYECKUX 3aHATUSAX, BO BpeMs
npuMeHeHus: «MeToa KoorepaTUBHOIO O0yYeHHs» CTYAEHTHl paboTaloT B MajibIX rpynnax (3 — 4
‘ICJ’I.) Haa 3alaHUAMHU, B IMPOLCCCE BBINTOJHCHUSA KOTOPBIX OHU MOTYT COBCIIATHCA APYTr C APYyroM, a
TaKXke o0palaThes 3a HOMOILBIO K IPENnoJaBaTerio.

[Ipu HEoOXoAMMOCTH cienyeT oOpamaThCsi 3a KOHCYNbTalueil K mnpernoaasaremto. Ilepen
KOHCYJIbTaIMel, He0OX0JUMMO XOpOILO MPOyMaTh BOIPOCKI, KOTOPBIE TPEOYIOT pa3bsICHEHUS.

OO0mmue TpeOOBAHUS M KPUTEPUH OLICHKH NPAKTHYECKHUX PadoT:

TpeOoBaHusi kK 000pyI0BaHUIO: TUCTPUOYTHUB sI3bIKa MporpammupoBanus Python maker
Anaconda.

PexoMeHanuM 1O BBINOJHEHUIO: TPU BBIOJHEHUH PpabOTHl CleayiiTe HpaBuiaM, O
KOTOpBIX BaM pacckaszan nmpenojaBaTelib BX0J1€ IPAKTUYECKOM paboTHI.

Kpurepum ouenku:

ban Kpurepun onenkn
0 Pabora He BbIIOIHEHA.
1 Pabora BeImosHEeHa mOoMHOCTRI0. CTYIEHT HE BJIAJCET TECOPETUYECKHM U

[IPAKTUYECKUM MaTepUajoM, JOIMyCKasi rpyOble OMIMOKU, UCTIBITHIBACT 3aTPYTHEHHS
B bopMyITHpOBKE COOCTBEHHBIX CYXXJIEHUW, HECIMOCOOEH OTBETHTh HA
JTOIIOJIHUTEIIBHBIE BOIIPOCHI.

2 PaGora  BhImonHeHa MONHOCTBIO. CTYAEGHT BIAZCET TEOPETUUYECKUM U
MIPAKTUYECKUM MaTepuajoM Ha MUHMMAaJbHO IONYCTUMOM YpPOBHE, OTCYTCTBYIOT
OMMOKM TIpU ONUCAHUU TEOPUH, UCIIBITHIBAECT 3aTPyIHEHUS B (HOPMYIUPOBKE
COOCTBEHHBIX ~ OOOCHOBAHHBIX M APrYMEHTHUPOBAaHHBIX CYXACHUH, JOMycKas
HE3HAYUTENIbHbIE OUTMOKM Ha JOMIOJHUTEIbHBIE BOIIPOCHI.




3 PaGora  BhImonHeHa MONHOCTBIO. CTYAEHT BIAZCET TEOPETUUYECKUM U
MMPAKTUYECKUM MaTepHaIOM, OTCYTCTBYIOT OIIMOKH, (HOPMYIUPYET COOCTBEHHBIE,
CaMOCTOSITeNIbHbIE, 00OCHOBAaHHbBIE, APTYMEHTUPOBAHHbIE CYXKJICHHS, MPEICTaBIISACT]
TTOJIHBIC Y PA3BCPHYTLIC OTBCTHI HA JOIIOJIHUTCIBHBIC BOIIPOCHI.

Conep:xkaHue oT4yeTa MO NPAKTHYECKOil padore: kK pabdoTe mpHUKperuisieTcss (aitn ¢
HOJPOOHBIM OTYETOM, IJI€ OIMCAHBI 3Tanbl pa0OThI IPU BBINOJIHEHUH paboThl B porpamme. OTyer
odopmisiercs B cooTBeTcTBUU ¢ TpeboBaHusmu yHusepcurera CTO 1.005.2015. CrpykrypHBIMU
AIIEMEHTAMHU OTYeTa SBISAIOTCA: TUTYIBHBIN JIMCT; COJAEp’KAaHUE; OCHOBHAS 4YacCTh; 3aKIIIOUYECHUE;
CIMCOK MCIIOJIb30BAaHHBIX HCTOYHUKOB.

1. IlpakTnyeckas padora Nel «MamuHHoe o0y4eHue. Pemarommue nepeBbs»

Hean: Mcnonp30BaHue pemammmx AEPEeBbEB Ul NPAKTUYECKUX 3aa4.

Ilnanupyembie pe3yiabrarbl O00y4eHHSsI B  COOTBETCTBUM C  KOMIIETEHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Coaep:xaHue NPaKTHYeCKOil PpadoThbI: peliarplee AepeBO, HHTEPHPETUPYEMOCTh
pelaronero aepesa, anTupoa-cucrema.

2. lMpakTHyeckas padora Ne2 «MamunHoe o0yueHue. JInnelinbie MoaeTm»

Iean: M3ydyeHue nuHEHON perpeccuu.

Ilnanupyembie pe3yabrarbl 00y4eHHsI B COOTBETCTBUM C  KOMIIETECHIIMSIMH,
COCTaBJISIIOIIIME KOTOPBIX NepeuucieHbl u onucanbl B PI1/] k taHHOM nucCIUIIIIMHE

Conep:xaHue NpPaKTHYeCKOH PpaldoThI: 3a7ada pErpeccuy, peaau3alus Ha S3bIKE
nporpamMmmupoBanus Python nuneitHol perpeccun.

3. IlpakTnueckasi padora Ne3 «MammnHHoe o0ydeHue. Jlorucruueckasi perpeccus

Hean: M3ydeHue T0OrMCTUYECKON PETPECCHH.

I[Inanupyemble pe3yabrarbl O0y4eHMSI B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTAaBJISIOLIME KOTOPBIX MepeuncieHsl u onucansl B PIT/] k qanHOM nucuuniauze

Conep:xkaHue NpakTHYeCKOH padoThI: peanu3anus Ha s3bIKe mporpaMmupoBanus Python
JIOTUCTUYECKOUN pETrPeCCUH.

4. IlpakTnyeckas padora Ne4 «3agaua perpeccum»

Hean: N3ydyenue 3aqaun perpeccum.

Ilnanupyemble  pe3yjabTaTbl O00y4eHHSI B  COOTBETCTBUM C  KOMIIETCHIUSMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuncieHbl U onucanbl B PII/] x taHHOM nucuuIuivHe

Conep:xkaHue mnpakTHYecKoi padoTbl: o00JaCTH TPUMEHEHHUS 3alad PErpeccuu,
nepeoOyuenue, O6061maromas cnocoOHOCTh MAIIMHHOTO OOy4YeHUs, Kpocc-Baluaalus, aHcaMOIb
MOJIeJIel MaITUHHOTO 00YYCeHHUS, IEPCOHATU3UPOBAHHBIC TIPEIOKECHISI HA OCHOBE TPAH3AKITUH.

5 .IIpaktuyeckass padora NeS «MammnnHoe oOy4enue. Jloruyeckue MeTOIbI
KJIaccupuranum»

Hesn: M3y4yeHne TOTUCTHYECKIX METOIOB KIIACCU(PHUKAIIHH.

Ilnanupyemsbie pe3yiabrarbl O00y4eHHMs B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuyucieHbl U onucanbl B PII/] x taHHOM nucuuIuivHe

Conep:xxkaHue NpaKkTHYeCKoil padoThI: pemiaroiiee aepeBo, ciaydaitHeii jec (Random
Forest), mMeTonsl rpagueHTHOro OyCTHMHTa, peanu3allvds Ha s3bIke MporpammupoBaHus Python
JIOTUCTHYECKHUX METOJIOB KJIACCU(UKAIIHH.

6. IIpakTuyeckas padora Ne6 «IlocTpoenune MeToaa penmieHUs METOA0M I'PAJMEHTHOIO
OycTHHIa»

IIe.m): Hcnonn3oBanne ManimHHOTO 06y‘ICHI/I$I IJI1 pCIICHUA 3aJa4u U3 o0jacTH aHaau3a
JaHHBIX.



Ilnanupyemsble  pe3yabrarbl  O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuyucieHbl u onucanbl B PI1/] k taHHOW nHCIUIIIIMHE

Conep:kanue nMpakTH4yeckoil padoThl: M3yyeHME 3a/add M3 00JacTU aHAlW3a JaHHBIX,
merpuka AUC ROC, ROC-kpuBas, MeTOI TpagueHTHOro OyCTHHTa, HOBbIE NpPU3HAKH, THUIIBI
Tpan3zakiuii, MCC-kobl, BU3yaln3alus TaHHBIX.

7. llpakTyeckas padora Ne7 «OxHOC/I0iHbIC HEHPOHHBIE CETH

Hean: M3yyeHne oqHOCIOMHBIX HEUPOHHBIX CETEH.

Ilnanupyemsbie pe3yiabrarbl O00y4eHHMs B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuncieHbl U onucanbl B PII/] x taHHOM nucuuIuivHe

CopaepxxaHue NpaKTHYeCKOil padoThI: NMPOCTEHIIMK MpUMeEp OAHOCIONHOW HEHpOHHOU
CeTH, apXUTEKTYphl HEHPOHHBIX CeTeHl, peanu3anus Ha s3bIKe nporpammupoBaHus Python
OHOCJIOMHOW HEHPOHHOMU CETH.

8. IIpakTuyeckas padora Ne§ «OcHOBBI I71y00K0ro 00y4enusi. Moaesib HelHpoHa»

Heab: M3ydyenne ocHOB TTyOOKOTO 00yUeHUSI.

[lnanupyemble  pe3yabTaTbl O0y4eHHUS] B  COOTBETCTBUM C  KOMIICTCHIUSIMH,
COCTaBIISIIOIIME KOTOPBIX MepeuncieHbl 1 onucanbl B PI1/] k nanHO# nuciumuinze

Conep:xkanue npakTuyeckoii padorbi: OCHOBBI ITyOOKOro OOy4YeHHsI, TUITBI HEUPOHHBIX
ceTed, MoJeNb HEHpOHa, peanu3anus Ha s3bIKke mporpammupoBaHus Python monenun Helipona c
MOpOroBOi (YHKIMEH aKTWUBAllMK, pealu3alvs Ha s3blke MporpamMmMmupoBanus Python mopenu
HEHpOHa C TOTUCTUYECKON (PYHKIMEH aKTHBAIUH.

9. IlIpakTuyeckas padora Ne9 « MHoOroc/10iiHble HEHPOHHBbIE CETH

Henb: N3yyeHrne MHOTOCIOMHBIX HEUPOHHBIX CETEH.

I[Inanupyemble pe3yabrarbl O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMU,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHbl U onucansl B PII/] k naHHOM nucuuruinHe

Copep:xkaHue NpakTH4ecKoii padoThl: 3HaKoMCTBO ¢ (ppeiimBopkom PyTorch, peanuzanus
OJIHOTO HelipoHa U HellpoHHBIX ceTeil Ha PyTorch, peanuzanus MHOTOCIONHONM HEHPOHHON CeTH Ha
PyTorch.

10. IIpakTnyeckas padora Nel0 « MHoroksaccoBasi KjiaccupuKanus»

Heas: N3ydyenune 3anaun knaccuukanuy 0ObEKTOB 110 HECKOJIBKUM KJIaccaM.

Ilnanupyemsble  pe3yabraTbl OOy4eHMS B  COOTBETCTBUM C  KOMIIETEHLUSIMH,
COCTaBJISIIOIIIAE KOTOPBIX NepeuncieHbl U onucanbl B PI1/] k taHHOM nHCIUIIIIMHE

Conep:xxkaHue mnpakTHYeckoii padorel: DddekTuBHOE O00ydYeHHE HEHPOHHBIX CETeH,
oOydeHue Ha OOJBIIUX BBHIOOPKAX, MOAM(HUKALNN TPAJAUEHTHOTO CITyCKa, TIOMOTAIOIINE YCKOPHUTD
0o0ydeHre HEHPOHHBIX CETEH.

11. IIpakTnyeckas padora Nell «CBepToYHbIe HEH{POHHBIE CETH»

Hean: N3ydyeHune cBEPTOYHBIX HEHPOHHBIX CETEM.

IIlnanupyemsble  pesyabrarbl OOy4eHMA B  COOTBETCTBUM C  KOMIIETEHUUSIMU,
COCTaBJIAOLIME KOTOPBIX NepeuncieHsbl U onucansl B PI1/] k naHHOM tucnuruiize

Copepxxanue npakTuyeckoi padorbl: Onepanus CBEpTKU, CBEPTOUYHBIA U IYJIUHI CJIOH,
omiepanus CBEPTKU U IyJIMHTa, CBEpTOUHbIe HelipoHHbIe ceTh Ha PyTorch, dataset MNIST, Texauka
Transfer Leaning, apXuTeKTypbl CBEPTOUHBIX HEHPOHHBIX CETEH.

12. [IpakTnyeckas padora Nel2 «CBeprouHble HeiipoHHbIe ceTH. [Ipuitoxkenns»

Hean: NM3ydyeHue cBEPTOUHBIX HEUPOHHBIX CETEN.

IInanupyemsble  pe3yabrarbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTaBJISIIOIIIME KOTOPBIX NepeuucieHbl u onucanbl B PI1/] k taHHOM nuCIUIIIIMHE

Conep:kaHue NpPaKTHYecKO padoThl: oOyueHHEe CBEpTOYHBIX HEHPOHHBIX ceTeil,
IPUJIOKEHUSI CBEPTOYHBIX HEHWPOHHBIX CeTeW: 3ajada Kiaccu(UKaluMM, 3ajada OIpeIeieHUs
HaJIn4Ms 00BEKTOB HAa CHUMKE M 33Jjaua CETMEHTALMH N300pakeHUi.

13. IIpakTnyeckas padora Nel3 «PekyppeHTHbIe HelipOHHBIE CETH)

Heanb: M3ydyeHne peKyppeHTHBIX HEHPOHHBIX CETEH.



Ilnanupyemsble  pe3yabrarbl  O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuyucieHbl u onucanbl B PI1/] k taHHOW nHCIUIIIIMHE

Conep:kanue mnpaxktuyeckoii padorbl: Forward pass, backward pass, mnpoGnemsl
UCIIOJIb30BAaHUsl PEKYPPEHTHBIX HEWPOHHBIX CETEH, apXUTEKTypa peKyppeHTHoro HeijpoHa-LSTM,
Gated Recurrent Unit, nByHamnpaBieHHbIE pEKYPPEHTHBIC HEHPOHHBIC CETH.

14. IIpakTnuyeckas padora Nel4 «Natural Language Processing»

Heanb: ABTOMaTHyeckass 00pa0OTKa €CTECTBEHHOTO SI3bIKAa C HCIOJIB30BAHHUEM METO/IOB
MAaIIMHHOTO 00yYEeHHSI.

Ilnanupyemsble  pe3yabraTbl  O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuynciieHbl U onucanbl B PI1/] k taHHONM nHCIUIIIIMHE

Conepxxanue mnpakTuudeckoii paGorsi: Natural Language Processing, nepBuuHas
00paboTka TeKcTa, W3BJIEYCHUE (PAKTOB, UCTOPHS BHEIPEHUS METOAOB MAIIMHHOTO OOy4YEeHHUS B
Google Translate.

1 5 .Ilpaktuyeckass paGora NelS «MammHHOoe oOy4yeHHe: TeMaTHYecKoe
MO/IeJINPOBaHHEe»

Heab: TemaTnueckoe MOJEIUPOBAHKE C UCTIOIB30BAHUEM METOAO0B MAITMHHOTO O0y4EHUS.

Ilnanupyemsble  pe3yabraTbl O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIIAE KOTOPBIX NepeuyucieHbl u onucanbl B PI1/] k taHHONM nHCIUIIIIMHE

Conepxxanue mnpakTH4eckoil padotbi: [IpuMeHeHHE METOJOB MAIIMHHOTO OOYYEHHUS:
KaTeropu3anus JOKYMEHTOB, KJIACCH(HUKAIMA TOKYMEHTOB, aHHOTHPOBAHUE IOKYMEHTOB, TOMCK
HMEepapXUUYECKON CTPYKTYPHI.

1 6 .Ilpaktuyeckass paGora Nel6 «MammHHOe oOy4uyeHHe: TeMaTHYeCKoe
MO/IeJINPOBaHHe»

Heab: TemaTnueckoe MOJEIUPOBAHKE C UCTIOIB30BAHUEM METOAOB MAITMHHOTO 00y4EHHS.

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

Conepxxanue mnpakTH4eckoil padotbi: [IpuMeHeHHE METOJOB MAIIMHHOTO OOYYEHHUS:
BBISIBIICHHE TPEHJOB B JaHHBIX, MMOMCK MH(OpMAINH, aHATN3 WHPOPMAIIMOHHBIX IIOTOKOB, aHATIHN3
OMOMH(OPMAIIMOHHBIX TAHHBIX, PyOpUKAIHs TOKYMEHTOB.

17. llpakTnyeckas padora Nel7 «Reinforcement Learning»

Hean: U3yuenue metona Reinforcement Learning.

Ilnanupyemsbie pe3yiabrarbl O00y4eHHMs B  COOTBETCTBMM C  KOMIIETCHLMSIMU,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] x naHHOM nucuuIuivHe

Conep:xxaHue npakTu4eckoi padorTsl: 3HakOMCTBO ¢ Reinforcement Learning u 6a30BsiMu
ompejeNeHus MU, TpuMep mnpocredmeit cpeapl, OpenAi Gym, peanuzamus Ha S3bIKE
nporpammupoBanus Python Reinforcement Learning.

18. IlpakTnueckasi padora Nel8 «IIpusio:keHusi METOJI0B MAIIMHHOIO 00y4YeHM D>

Henb: M3ydueHne NPAKTUUECKUX MPUIOKEHUS MCIOIb30BaHUS METOAOB MAIIMHHOIO
00yueHwusl.

Ilnanupyemsbie pe3yabrarbl O00y4eHHMs B  COOTBETCTBUM C  KOMIIETCHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] x naHHOW nucuuIuivHe

CopaepxaHue NpakTHYecKOW padoThl: IPUIOKEHUS UCIIOJIB30BaHUS METO/I0B MAITMHHOTO
0o0y4eHHs: METOAbl MAIIMHHOTO OOy4YeHHS B aBTOMOOWJILHOW MPOMBIIIJICHHOCTH, aBTOMOOUIH C
CUCTEMaMHM aBTONWIIOTA, POOOTOTEXHUKA, IEPCOHAIbHBIE YMHBIE ACCUCTEHTBHI.

5.2 OcoOenHocTH opraHu3anuu OOyYeHHUN JJIsl JHMI C OrPAHMYEHHBIMHU BO3MOKHOCTSIMHU
310POBbSI 1 HHBAJTUI0B

ITpu HEOOXO0MMOCTH 00YYaIOLIMMCS U3 YHUCIIA JIULL C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS U
MHBAJIUAOB (110 3asBJICHUIO 00YYaIOLIErocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
¢dopMax ¢ yueToM UX UHJIWBUIYaAJbHBIX ICUXO(PU3NUECKUX 0COOEHHOCTEH!

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHHs: B MeYaTHON (opMe YBETHYECHHBIM mpudtom; B Gpopme



AIIEKTPOHHOI'O JIOKYMEHTA; WHAVBU1yaJIbHbIE KOHCYJIBTaIluU c NpUBJICYCHHEM
TU(dI0CYpIOTIEPEBOAUNKA; NHANBUAYATbHbBIE 3aaHHsI, KOHCYJIbTAlUU U JIp.

- 17151 ML C HapYLIEHUAMU ciIyXa: B e4aTtHoi gopme; B (hopMe 3IEKTPOHHOTO TIOKYMEHTA;
MHAVBUYaJIbHbIE KOHCYIBTAllMM C IPUBJICYEHUEM CYypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIbTAIlH U JIp.

- ISl JIAL ¢ HApyIIEHUSIMH ONOPHO-ABUraTeIbHOIO anmnapaTa: B nedaTHoi opme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 ®oH] OLEHOYHBIX CPEACTB /JIA NMPOBEAECHUS] TEKYLIEro KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXCcs N0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectarmuu  oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHANBHBIX JOCTHKECHUN IJIAHHUPYEeMbIM pe3ylbraraM OOy4YeHUS IO
JTUCIUTUINHE (MOJIYITIO) CO3/MaHbl (DOHABI OICHOYHBIX CPEICTB. THIIOBBIC KOHTPOJBHBIC 3aJaHUS,
METOAMYECKUE MaTepHaJIbl, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUH, YMEHHH W HaBBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTelau, HEeoOXOAWMBbIE M OLEHKM 3HAHWW, YMEHUH, HaBBIKOB W
XapaKTepU3yIolre 3Tanbl POPMUPOBAHUS KOMIIETCHIIUHM B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpamMmBsl, npeacTaBieHsl B [Ipunoxennn 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 00eceuyeHue TUCIUIJIMHBI (MOIYJIs1)

7.1  Ocnoenaa numepamypa

1. Bemoseposa, I'. 1. HeueTkas iorvka ¥ HEWPOHHBIC CETH : Y4eOHOE mocobue : B 2 9acTsx
/ T. N. benoszeposa, JI. M. Ckynues, 3. A. KononoBa. — Jlunenxk : Jlunenkwuit I'TTY, [6. 1.]. —
Yacte 1— 2017. — 64 c. — ISBN 978-5-88526-875-2. — Tekct : anmekTpoHHbIH // JlaHb :

ANEKTPOHHO-OMOMMoTeunast cuctema. — URL:  https://e.lanbook.com/book/111969  (mata
obpamenus: 15.04.2024). — Pexxum gocTymna: i aBTOPU3. MOJIb30BaTENCH.
2. lopoxxanuna, E.M. Heiiponnbie cetu : yde0. mocobwe / IloBomk. roc. YH-T

TenekoMMmyHuKanuid u nHpopmatuku, E.W. l'opoxanuna .— Camapa : U3a-so [II'YTH, 2017 .—
84 c. — URL: https://lib.rucont.ru/efd/641652 (nara obpamenus: 15.04.2024)

7.2 /lononnumensnan tumepamypa

1. T'ypuxoB C.P. OCHOBBI alrOpUTMHU3aLMKA U MpOorpaMMupoBanus Ha Python : YueGHoe
nocobue [DnekTpoHHb pecypc] : HzmatensctBo ®OPYM , 2020 - 343 - Pexxum nocryna:
https://znanium.com/catalog/document?id=344505

2. KykoB P.A. S3pik mporpammupoBanusi Python: mpaktukym : YdeObHoe mocobue
[OnextponHslii  pecype] :  Hadpa-M , 2020 - 216 - Pexum = poctyma:
https://znanium.com/catalog/document?id=345161

3.  Kpuonanos, C. f., Matemaruka Ha Python : yuebnuk / C. f. Kpusomnamnos, M. b.
XpunyHoBa. — MockBa : KnoPyc, 2022. — 455 c¢. — ISBN 978-5-406-09765-6. — URL.:
https://book.ru/book/943665 (nata obpamenwus: 15.04.2024). — TeKcCT : 3EKTPOHHBIH.

4.  Capaes, I1.B. Meronsl MamimHHOrO OOy4YeHHMs : METOJ. YKa3aHMS M 3aJaHus K Jao.
paboram mo kypcy / ILB. Capae .— Jlumeuk : M3g-so JII'TY, 2017 — 48 c¢. — URL:
https://lib.rucont.ru/efd/670997 (nata obpamenus: 15.04.2024)

5. ®enopos /1. 10. IPOTPAMMUPOBAHUME HA A3BIKE BBICOKOI'O YPOBHA
PYTHON 2-e uzn. Yuebnoe nocodue mns CIIO [Dnextponnsiii pecypc] , 2020 - 161 - Pexum
noctyna: https://urait.ru/book/programmirovanie-na-yazyke-vysokogo-urovnya-python-454101

6. Ilenynbko, B.M. OcHOBBI IpOTpaMMHPOBaHUS Ha SI3bIKE BBHICOKOTO ypoBHs Python :
yue6. nocobue / FOxubiii penepanpubiii yH-T, B.M. lllenyapko .— PocroB-Ha-Jlony : W3n-Bo
HO®Y, 2017 .— 148 c. — ISBN 978-5-9275-2649-9 .— URL: https://lib.rucont.ru/efd/692437
(mata obpamenus: 15.04.2024)



7.3 Pecypcol ungpopmayuonno-menekommynukayuonnou cemu "Humepuem'’,
6KNIouans npogheccuonanvHvle 0a3vl OAHHLIX U UHOOPMAUYUOHHO-CHPABGOUHDbLE
cucmemul (npu HeoOXO0UMOCHU):

1. OnektponHass OubOnuoreunass cucreMa ZNANIUM.COM - Pexum poctyma:
https://znantum.com/

2. DnexTpoHHO-OMOAMOTEeUHas cuctema "BOOK.ru"

3. DmnekrpoHHO-OuOmMoTeunas cucrema "JIAHbB"

4. DnexktpoHHO-OnOnMoTeuHas cucrema "PYKOHT"

3. OneKTpoHHO-0MOIMoTeyHast cucrema u3garenbcTtBa "FOpait" - Pexum nocryma:
https://urait.ru/

6.  Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHBIX - Pexum
nocryna: http://oaji.net/

7. [Ipesunentckast Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMyYHBIX
npodeccuoHanpHbIX 00nacteit) - Pexxum moctyna: https://www.prlib.ru/
8. WNudopmanmonno-cripaBouynas cucrema "Koncymsrant I[lmroc" - Pexxum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecredyeHNe IUCHMILUIMHBI (MOAYJs) W IepevYeHb
HH(POPMALMOHHBIX TEXHOJOTHIi, HCIIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa3oBaTEeIbHOIO
npouecca no JMcuuIinae (MoayJ10), BKJIOYasi nepedeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000PYIOBAHUE:

- Komnerorepsl
- [Ipoexrop
MynsruMenuiiabiii - koMIiekT Ne2 B coctaBe:mpoektop Casio  XJ-M146,35kpan
180*180,kpemnenne NOToI0YHOE
- [lepconanbubiit kKomnbroTep Ne3 "B-tronix professional 3872\2015"
- TeneBusnoHHasnanens Tenesuszop Samsung UE40H5003

[IporpammHoe obecrieueHue:

- 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

- KoncynprantlIinroc
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

09.03.04 «IIporpammu
ast M”EDKEHEpUs»
(b-UH)

OIIK-6 : Cniocoben pazpabaTbIBaTh

AJITOPUTMBI M TIPOTPAMMBI, IPUTOIH
bI€ JUISl IPaKTHYECKOTO UCIIOIB30Ba
HUSI, IPAMEHATH OCHOBEI HH(OpMAT
HKH U TIPOTPaMMHPOBAHHUS K MIPOEK

THPOBAHMIO, KOHCTPYHPOBAHUIO U T
€CTHUPOBAHHIO IPOrPAMMHBIX TIPOTY
KTOB

OIIK-6.1k : Mcrionp3yeT HaBBIKM MPOrPaMMHPOB
aHusl, OTIAAKUA U TECTUPOBAHUS IIPOTOTHUIIOB TIPO
IPaMMHO-TEXHHYECKHX KOMIUIEKCOB 331a4

OIIK-6.2k : [IpumMeHseT COBpEMEHHBIE IIPOrpPaMM
HBI€ Cpebl IPOrPaMMHUPOBAHUS, Pa3pabOTKU
HH()OPMALMOHHBIX CUCTEM U TEXHOJOTHUH 11 aBT
OMaTH3aIMu OU3HEC-MIPOLIECCOB, PEIIEHHS IPUKI
aJIHbIX 33/1a4 Pa3JIMYHBIX KJIACCOB, BeJeHUs 0a3 1
AQHHBIX U HH(POPMAIMOHHBIX XPAaHHIIHIIL

Kommnereniusi cuntaercs: chOpMHUPOBAHHOW HA JaHHOM ATalle B Cliydyae, €CIIM MOJTy4YeHHbIC
pe3ynsrathl  OOyYeHHs MO JUCHHUIUIMHE OIICHCHBI MOJOXKUTEIbHO (JMana3oH KPHUTEPHEB
OLICHUBAHUSI PE3YJBTATOB O0yUCHHS «3aU4TCHOY, YIOBJICTBOPUTEIBHOY, «XOPOLIOY, KOTIMIHO»). B
cllydae OTCYTCTBHSI TIOJIOXKHMTEIBHOW OLCHKM KOMIICTCHIMS HAa JIAHHOM OTale CYHTaeTCs
HeC(OPMHUPOBAHHOM.

2 Tloka3aTe M OLlCHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHus

Komnerenuust OIIK-6 «CrniocobeH pa3pabaTbiBaTh aJrOPUTMBI U POTPAMMBI, IIPUTOTHBIE
JUTSI IPAKTUYECKOTO UCIIOJIb30BaHUS, IPUMEHSATh OCHOBBI HHPOPMATHKH M MIPOTPAMMHPOBAHHUS K
MIPOCKTUPOBAHUIO, KOHCTPYUPOBAHUIO M TECTUPOBAHUIO MPOTPAMMHBIX TPOIYKTOBY

Tabnuna 2.1 — Kpurepun orieHKd UHAUKATOPOB JOCTHKEHHSI KOMITIETEHIIUU

Pe3ympTaTel 00y4eHHS 10 TUCIUIIIHHE
K T
Kon u popmynmpoBka HHAMKAT " Kpurepuu orieHHBaHUS pe3ybT
Opa IOCTHXKEeHHs KomneTeHuun | 04 | aToB 00yUCHUS
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-6.1x : Micnonbe3yeT HaBBIK c(hopMHpOBaBIIEECs CUCTEMATH
U IPOrPaMMHUPOBAHHS, OTIANKH | o 3 Croco00B cOOPKH MPOrpaMMHBI | decKoe 3HaHHE CIIOcO00B COOPK
U TECTUPOBAHHS POTOTHUIIOB I | an X MOJyNell U KOMIIOHEHT alrop | ¥ MporpaMMHBIX MOAYIEH U KO
POTPaMMHO-TEXHHHECKHX KOMIT | e | WTMOB MAlIMHHOTO 00y4eHHs B | MITOHEHT aArOPUTMOB MAIlUHH
JIEKCOB 33714 MIPOTPaMMHBIH MTPOTYKT oro o0y4YeHHs B IPOTPAMMHBII
MPOIYKT
chopMupoBaBIIeecs CUCTEMaTu
coOuparh MPOrpaMMHBIE MOyl | 4eCKOe yMEHHE COOMPAaTh IPOTp
P Y | ¥ ¥ KOMIOHEHTHI MAIIMHHOTO O | AMMHBIE MOIYJIU U KOMIIOHEHT
1 M OydJeHHs B €AWHBII IPOrpaMMH | BI MaIIMHHOTO OOyYEeHHUS B €11
Q €H | BIH MPOAYKT, OCYIIECTBIAT OT HBIH ITPOTPaMMHBIH NIPOIYKT, O
e | JagKy ¥ TeCTHPOBAHME IIPOTpa CYIIECTBIATH OTIAJKY U TECTUP
MMHOTO IPOIYyKTa OBaHHE IPOrPaAMMHOTO MPOIYK
Ta
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MIPOTPaMMHPOBAHUS IPOTPaMM
HBIX MOZYJICH Ha COBPEMEHHBIX
SI3BIKAX MIPOTPAMMHPOBAHUS Ma
LIMHHOTO 00y4YeHHUs1, COOPKH TP
OrpaMMHBIX MOJYJICH H KOMIIOH
€HT B IPOTPaMMHBIH IIPOJYKT,

OCYILECTBIISITH OTIIA/IKY COOpaH
HOTO TIPOTPaMMHOTO TIPOIYKTa

chopMHpOBaBIIeeCs CHCTEMATH
YECKOE BJIA/ICHUEC HABBIKAMH TIP
OrpaMMHUPOBAHUSI IPOTPAMMHBI
X MOZyJICH Ha COBPEMCHHBIX 513
BIKaX MPOTPaMMHUPOBAHHS Mall
WHHOTO 00Yy4eHUs], COOPKH TIPOT
PaMMHBIX MOJYJIEH W KOMIIOHEH
T B IPOTPaMMHEIH MPOAYKT, OC
YIIECTBISTH OTIAAKY COOPaHHO
r0 MPOrPaMMHOTO MPOIYKTA

OIIK-6.2k : Ilpumenser coBpeM
€HHBIE TIPOTPaMMHEIE CPEJIBI TIP
OTrpaMMHUPOBAHUS, pa3paboTKH
MH()OPMAIMOHHBIX CUCTEM U T
XHOJIOTHH JUIl aBTOMATU3aIINU
OHM3HEC-TIPOLIECCOB, PEIICHHS IT
PHKIIaJHBIX 3a/a4 pa3InuHbIX K
J1acCOB, BEJICHUs 6a3 NaHHBIX U
MH()OPMATMOHHBIX XPaHUIIHII
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TpeOOBaHUIT K pa3paboTKe Koaa
HHPOPMANNOHHBIX CHCTEM 1 0a
3 JaHHBIX HHOOPMAIIMOHHBIX CH
CTEM Ha OCHOBE IPHHIUIIOB Ma

LIMHHOTO 00yUYeHHS

chopMupoBaBIIeecs CUCTEMATH
4ecKoe 3HaHue TpeOOBaHU K p
a3paboTke kKoJa MHOOPMAIHOH

HBIX CUCTEM M 0a3 TaHHBIX UH(]
OPMAIOHHBIX CHCTEM Ha OCHO

BE MPHHIIMIIOB MALIMHHOTO 00y
YeHus

— 1

S

CH
nue

pa3pabaTeIBaTh HHPOPMAIUOHH
b€ CUCTEMBI U 0a3bl JaHHBIX MH
(hOpMALOHHBIX CHCTEM ISl ME
TOZOB MAIIMHHOTO O0YUYCHUS

c(hopMHpOBaBIIEeCs: CHCTEMATH
4eCcKOoe YMEHHE pa3padaThiBaTh

WH(POPMALIMOHHBIE CUCTEMBI U O
a3bl JIAHHBIX HH(POPMALIMOHHBIX
CHCTEM JJIsI METOJIOB MAaILIMHHO

ro o0y4eHus

el

aB
bl

pa3paboTku npoToTUmna uHPop
MAalMOHHOM CHCTEMBI U ee 6a3bl
JAHHBIX C MPUMEHEHUEM METOJ
OB MaIlIMHHOTO 00yYeHHs

c(hopMHUpOBaBIIEECs CHCTEMATH
YeCKOE BJIaJICHUE HABBIKAMH pa

3paboTKH MPOTOTHIIA HH(OpMA

IIMOHHOM CUCTEMBI U ee 0a3bl 1a
HHBIX C IPIMEHEHNEM METOJI0B
MaUIMHHOTO O0YUYeHUsI

Tabnuna 3anoiHsAeTcsl B COOTBETCTBUU C paznenoM 1 Paboueit mporpammbl AMCHMITIIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILIAHE (MOIYIIIO)

KoHTponmpyemble IIaHupyeMBbIe pe3y

KoHTponupyemble TeMBbI

HanMeHOBaHHE OIIEHOYHOTO CPECTBA U TP
encrasienne ero B DOC

JBTaThl 00y4IeHNS MHACIHIIIAHBI IIpomexxyTounas at
Texymui KOHTPOJIb
TecTalus
Ounas popma oOydeHus
P/1 3HaHHE : METOJIOB, MOAECI Jloknaz, coobienun Teer
i, aITOPUTMOB, TEXH o
CH, aIITOPHTMOB, TEXHOIO | 1 4 Hejipocerensie TexHo | ©
Wil B MHCTPYMEHTATBHBIX |
CpeaCTB MAallIMHHOTO 06y‘{ Keiic-3amaua Tect
eHUS
OKJIaJl, COOOIICHN
A - 1 Tecr
1.5. TIpunoxenus Merogo | ©
B MAIIMHHOT'O 00y4eHUs
Kelic-3anaua Tecr
Pa2 YMeHue : ucIoab30BaTh M Joxmazn, coobuieHn T
T
€TOIbI, MOJIENIU, aJITOPUT e ec
MBI, TEXHOJIOTMH U UHCTP 1.1. OcHOBHBIC TOHATHSI
YMEHTAJIbHBIE CPEACTBA M | MAIIMHHOTO O0yYeHHs Keiic-3amaua Tecr
AIIMHHOTO 00Y4eHUs JUIs
paboThI ¢ OOJIBIIMMU JTaH




HBIMH Joxma, cooOmeHu Teer
1.2. MeToabl MallIuHHOMN €
perpeccuu
Ketic-3agaua Tect
JHoxmnan, cooOiieHu Tecr
1.3. MeToabl MallIiHHOM €
KJaccuUKaIH
Keiic-3amaua Tect
P/13 Hasrik : nporpammupoBa Jlokiaz, COOOIEeHH Teor
HH METOZI0B, MOZICIICH, 2 1.1. OcHOBHBIE TOHSTHS €
JITOPUTMOB MAITHHHOTO O MAIITHHHOTO 0GyyeHHs
Oy4eHHs ¢ UCTIONB30BaHH Keiic-3anaua Tect
€M COBPEMEHHBIX TEXHOJ
OTHii ¥ HHCTPYMEHTAIIbHBI JloKTa11, COOGICHHM
X CpPEICTB . e Tecr
1.2. MeToabl MallIuHHON
perpeccun
Ketic-3amaua Tect
Joxma, cooOmeHu Teer
1.3. MeToabl MallIuHHOMN €
KJaccu(UKaIH
Ketic-3agaua Tect
JHoxmnan, cooOmieHu Tecr
1.4. HeitpocereBbie Texno | €
JIOTHH
Keiic-3amaua Tect
OKJIaJI, COOOIIEHH
Hoxnan, il Teer
1.5. Tpunoxenust metono | ©
B MAIIMHHOTO 00YJIeHHS
Ketic-3amaua Tect

4 Onucanue nmpoueaypbl OH€cHUBAaHUA

KagectBo C(i)OpMI/IpOBaHHOCTI/I KOMIIETEHIIMI Ha JaHHOM JTalle OIEHMBAaeTCsI IIO

pe3yibraTaM TCKYIIHUX W HNPOMCKYTOUYHBIX aTTeCTaHI/Iﬁ npu oMo KOJIMYECTBEHHOM OLICHKU,
BBIp@KCHHOW B Oamax. MakcumanbHash cymMMma OaioB MO AMCHHMIUIMHE (MOmynro) paBHa 100

Oayuiam.

Bup yueOHOU nesTeTbHOCTH

Jlexuu

Keiic-3agaua Tect Hoxman Mtoro

10 10
[pakTuueckue 3aHATUS 60 60
[IpomexyTouHas arrecTanus 20 20
CamocTrosTenpHas padorta 10 10
Hroro 60 20 20 100

CymMmma 6anoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW AESITEIBHOCTH B pamMKax

JUCHHUIIIMHBI, IICPEBOAUTCS B OLCHKY B COOTBCTCTBUU C Ta6J'IPII.Ieﬁ.

Cymma banioB

10 JUCHHUITIINHE

O11eHKa 10 IPOMEXY
TOYHOM aTTecTaluu

XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMPIpOBaHHOCTI/I KOMIICTCHIINH




CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD JUCHUILTHHAPHBIX KOMIIETCHIUH, 00
Hapy>KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOe U NIyOOKOe 3HAaHHE Yy4eOHOrO MaTep
o191 110 100 «3a4TEHO» / yaja, yCBOUII O(jHOBHle nuTspaTypy ¥ 3HaKOM C JIOIIOJIHUTENILHOH JIUTepaTypoid, pe
«OTIINYHOY KOMCHJIOBAaHHOM MPOrpaMMOid, yMeeT CBOOOTHO BBITIOHATH MPAKTUUCCKHUE 3a/IaHMs,
MIPEIyCMOTPEHHBIC IPOTPaMMOi, CBOOOIHO ONEpHPYET NPHUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTD IUCIHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUs, YMEHUSA OCBOCHBI, HO JOITYCKAIOTCS HE3HAYNTEIIbHBIC omvn61<1/1, HET
«XOPOLIO» OYHOCTH, 3aTPYIHEHHUS IIPU aHATUTUYECKUX OINEpallUsiX, IEPEHOCE 3HAHUN U YMEHHU
1l Ha HOBBIE, HECTAHJAPTHBIC CUTYaLlUH.
CTyneHT 1eMOHCTpUpyeT chOPMUPOBAHHOCTh AUCIUIUIMHAPHBIX KOMIIETCHINH: B X
«3a4TeHO» / 0/1¢ KOHTPOJIBHBIX MEPOIPUSITHI JOMYCKAIOTCS 3HAYMTENIbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 no 75 «YJIOBIIETBOPUTENbH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUTUITMHAPH
o» BIM KOMIICTCHIIWSIM, CTYICHT HCIIBITBIBACT 3HAYNUTEIBHBIC 3aTPYIHEHUS IIPU OIIEPUP
OBaHMHU 3HAHUSMHU M YMEHHUSAMM IIPU UX IICPEHOCE HA HOBBIC CUTYALWH.
«HE 324TCHOY /
or 41 110 60 S — VY crynenra He C(bOleI/IpOBaIiLI JHCLUTIIIMHAPHBIE KOMIIETCHIIUH, TIPOSBIICTCS HENO
CTaTOYHOCTB 3HAaHWW, YMCHUH, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 P — JucuuninuHapHble KOMIETEHUUH HE cdjopMHpoxiaHbL [IposiBnsieTca mosHOE MM
Hon MPaKTUYECKH MTOJTHOE OTCYTCTBUE 3HAHMM, YMEHUH, HABBIKOB.

5 IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 3aganus 19 pereHus Keiic-3axaun

1. Keiic-3anaua «Bpimaua kpeaura KJIneHTy» (Tema 1)
Jis mpeioKeHHBIX ONMUCaHuK WHGpOpMaMK O KIMEHTax OaHKa, MOCTPOUTH pELIaolee
JlepeBO JJISL OHPGJIGJ'IGHI/IH, CTOUTH JIN BBIIABATh KJ'II/IeHTy Kp@)]I/IT NJIN HCT.

2. Keiic-3agaua «Co3aanue cucreMbl aHTH(poaa» (Tema 1)

JUid npennokKEeHHbIX ONMCAaHUM TpaH3aKUUM KIUEHTOB OaHKOB, IOCTPOUTb CHCTEMY
antu¢gpona (Ha Oaze anropuTMa peLIAIOIIEro JAepeBa), KOTopas CIIOCOOHAa MOHUMAaTh, Kakoe
MOBE/ICHUE SABJSAETCS TUIIMYHBIM JJI JAHHOT'O MOJIb30BaTeNsl, a KOT1a OTKJIIOHWJIOCH OT HOPMBI.

3. Keiic-3agaua «IIporno3upoBanue 10Xo01a KJIHeHTa» (Tema 2)

Jl1 IpensioKEeHHBIX ONUCAHUM poja AESTENbHOCTH KIMEHTOB CIIPOTrHO3MPOBATh YPOBEHD
JI0X0a KJIMeHTa (Takas HWH(OpMalus MOXXET ObITh MOJE3HOW MpHU OIpeneieHHH CIIOCOOHOCTH
KJIMEHTA OIUIaYMBaTh KPEJUT).

4. Keiic-3anaua «IlepcoHann3npoBaHHble NMPeAJI0KeHUsI HA OCHOBE TPaH3aKUIMi» (Tema
3)

JUis mpeU1osKeHHBIX OMMCAaHUM TpaH3aKIMi KIMEHTOB OaHKa HAyYUThCS JIeNIaTh KIMEHTaM
MIEPCOHANIbHBIE MPEJIOKEHNUS, IPU ITOM BbIIETICHBI TPU OCHOBHBIE TPYIIIIBL:

— BankoBcKHe NMPOAYKTHI U cepBHChI. B nanHOl rpymnne 3azay OaHK IpeasiaraeT CBOU
cepBuchl (Hampumep, omiata JKKX yepe3 caliT win NPUIOKEHUE), a TAKXKE YCIYTd, HalpuMep,
KpPEAUTHI U BKIJIAJIBI;

— IMapTtHepckue oddepnl. Tak kak 6aHK UMEET MHOTO HHQOpPMAIMH O MOBEICHUH €ro
KJIMEHTOB, TO OH MOXET ITOMOraTh IPOBOANTH PEKJIAMHbIE KaMIIaHUU MapTHepaM. B takoMm citydae
peKiIaMy O TIOKyIIKE TEXHUKH I0Jdy4YaT TOJBKO T€ KIMEHTBl, KTO B 3TOM IOTEHIMAIBHO
3aUHTEPECOBAH;

— Hexommepueckue coBeTbl. JTa rpynna 3ajad HHTEpECHa TEM, 4YTO MTHOBEHHOM
npuOBUIM HU OJJHA U3 CTOPOH HE NojdydvaeT. B pamkax gaHHOM rpynmbl OaHK MOKa3bIBAaeT MOJIE3HYIO
UHPOPMALIMIO KJIMEHTaM, TEM CaMbIM 3apa0daThIBasi X JIOSIIBHOCTD;

5. Keiic-3anaua «HelipoHHble ceTu AJsl pacno3HaBaHusl 00beKTOBY (Tema 4)

Jlis mpe/uloKEeHHBIX aTaceTOB COCTAaBUTH aJITOPUTM pAcIO3HABaHUS C HCIIOJIB30BAHHUEM
HEHUPOHHBIX ceTeil. CTYIEHTHI CAMOCTOSTEIIEHO BEIOUPAIOT ONTUMATBHYIO apXUTEKTYPY HEHPOHHOM
CeTH.



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

Jns mpenyiokKeHHbIX ONMMCAHUN Cpebl areHTa COCTAaBUTh MEPEYEeHb BAapHUAHTOB BBHIOOPOB
JEUCTBUI areHTa B 3aBUCHUMOCTHM OT COCTOSHUSL C II€JIBI0 MAaKCUMHM3alUud CYMMapHOTO
BO3HArpaxaeHus. Bo3aMoXXHbI 1Ba pekuMa paObOTHI areHTa:

Exploration - 510 cramus, Ha KOTOPOM areHT CTapaeTcsi MpOaHAIU3HPOBATh CpeAy U
MIOHSATH, KaK eMy cJielyeT ceOsi BECTH;

Exploitation - 370 cragus, Ha KOTOpPOH areHT MPUMEHSET MOJYYEHHbIE 3HAHUS C IIEJIbIO
NOJy4eHHs HauOOJIbIIEr0 BO3HATPAXKACHUS.

Kpamxue memoouueckue yxazanus

Ha BbInosHeHNe 0JTHOTO Kelc-3ajaHusl OTBOJUTCS. HE MEHEE OJIHOTO JBYX4acOBOT'O 3aHSATHUS
(BKJIIOYAsi 3aTpaThl BPEMEHU Ha MPOBEACHUE NMPOMEXKYTOYHOIO TECTa Ha MOCIETHEM B y4eOHOM
NepuoAe NpaKTUYECKOM 3aHsAThH). [lociie BBINOJHEHUS KaXIOro Keica CTYAEHT JOJIKEH
IIPEICTaBUTh OTYET O €ro BBINOJHEHUH, a TAKXKE, M0 YKa3aHUAM IPENoAaBaTelisd, BBIIIOIHUTH
JIOTIOJTHUTENBHBIC 3a/IaHUs 10 TeME NMPAKTHYECKOU PabOTHI.

HlIxana oyenku

B
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CTyZ[eHT JACMOHCTPUPYET YMEHHS Ha UTOT'OBOM YPOBHE: YMEECT CB060}_IHO BBIINOJIHATE NPAKTUYCCKUE 3a/laHus, IIPEAYCMOTPEHH

5 N o
bIC IIPOrpaMMOU, CBO6OHHO OInepupyeT HpI/I06p€T€HHI>IMI/I YMEHUAMU, IPUMEHACT UX B CUTYyallUAX MMOBBINICHHOU CJIOKHOCTH.

CTyZ[eHT JACMOHCTPHUPYET YMEHUS Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBIC YMEHMs, HO JOIIYCKAIOTCS HE3HAYUTCIIbHBIC
OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU aHATTUTUYICCKUX OII€palUsiIX, [ICPEHOCE yMeHI/Iﬁ Ha HOBBIC, HECTAHAAPTHBIC CUTYyalluU.
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4 CTyI[eHT JACMOHCTPHUPYET YMEHHS U HABbIKK Ha 6a3OBOM YPOBHE: B XO0I€ KOHTPOJIbHBIX MepOHpI/IHTI/If/i JOITYCKarOTCsA 3HAYUTEIIb
3 - HBIC OI_HI/I6KI/I, MPOABJIACTCSA OTCYTCTBUE OTACIIBHBIX yMeHHfI, HaBBIKOB I10 IIPICIIPIHJII/IH&pHOﬁ KOMIICTCHIIUHW, UCIIBITBIBAOTCA 3HA

3 uuTenbHBIC 3aTPYAHEHHUS [IPU OTIEPUPOBAHUH YMEHUSIMU U IIPH UX MEPEHOCE Ha HOBBIE CUTYaLUH.
6

1
1
2 - CTyZ[eHT JACMOHCTPUPYECT YMCHHA U HaBbIKU Ha YPOBHC HUKE 6a30Boro: IMPOSABJIACTCA HEAOCTATOYHOCTDH yMeHI/Iﬁ Y HAaBBIKOB.
2
3

0

1 | CryneHTOM IpOSBIAETCS MOTHOE WU MPAKTHIECKH MOJHOE OTCYTCTBHE YMEHUH U HAaBBIKOB.
0

5.2 Ilpumepnbl TECTOBBIX 3aJaHU

OcHosHble NOHAMUA MAUWUHHO20 00YYeHUS.

Bribepute U3 nepeuncieHHbIX HUXKE MOJIX0J0B TOT, KOTOPbI Hanboyiee COOTBETCTBYET Ha
MOJIXO0J] MAIIMHHOTO O0yYEeHUs?

1) Ilepenats 3amauy sKcnepTam JUisl COCTaBICHUS aIrOPUTMa pa3JieIeHus 0JIb30BaTeNel 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 PEIIAOIIETo JepeBa?

1) OO0BeKTHI

2) Paznensitoniue BOmpockl

3) Ilpusnaxu

B kakoM ciyyae HMOCTPOEHHBIM alrOpUTM PELIAIOIIETo JiepeBa JIeT4Ye MpPOaHaTU3UpPOBATh



YEJIOBEKY?
1) B cinyyae maneHbKOTO Uncia BEpUIMH JepeBa
2) B cityuae 00JIbIIOT0 YMciia BEpIIMH AepeBa
3) B cnyuae Gonbioro yrcna pedep nepesa
4) B cmyuae ManeHbKOT0 4ucia pedep nepena

Memoowt mawunHoU pecpeccuu.

ABTOMaTH4YeCKasl OILIEHKa CTOMMOCTH KBapTHpbI SIBISIETCS aKTyalbHOM 3amadeil B
6aHKoBCKOM cdepe. Onpenenure K KaKOMY TUITY OHa OTHOCHUTCSI.

1) 3anava kiaccupukanuu

2) 3agaua perpeccuu

3) 3apaua kiactepuzaluu

4) 3agavya mpOrHO3UPOBAHMS

Yro HazbIBaeTCs MepeoO0yUeHUEM alropuTMa MalIMHHOTO 00yUYeHHs ?

1) xapakTepuCTHKa METOJa MAIIMHHOTO OOydYeHHs, O3Hadalomas, 4YTO AaJTOPUTM
MaKCHMaJbHO TOYHO OMUCHIBAET JaHHBIE

2) npo0GeMa alropuTMOB MAIIIMHHOTO 00yUYeHHsI, C Hell HE0OX0IUMO OOPOTHCA

3) XxapakTepucTUKa METOJ]a MAlIMHHOTO OOy4YeHHUs, O3HA4Ya0Iasl, YTO aIrOpUTM oOydaeTrcs
CJIMIIIKOM JIOJITO

Uro o3HauvaeT BeIpakeHune "HeT OecruiatHoro odbena" (no free lunch)?

1) CymecTByeT yHUBEPCAIBHBIN aJITOPUTM IS PEIICHUS BCEX 3a7a4, HO OH CTOUT JOPOTO

2) PeanbpHBle TNPOLECCH CIMIIKOM CJIOXHBIE, YTOObI OMHMCAaTh WX aOCONIOTHO TOYHO
MaTeEMaTHIECKOU MOJIEIBIO

3) 3amaua perpeccud Jerde 3aaud KjIacCHUPUKAIUU

Memoovl mawunHOU Kiaccuguxayuu.

[Ipenmonoxum, 4To UMEIach HEKOTOpasi aBTOMAaTU3MpPOBaHHAs cucTeMa, KoTopasi paboTaina
C HCIIOJIb30BAaHUEM OOJBIIOTO KOMUYECTBA IBPUCTUK. UTO MOXKHO CAENATh C 3BPUCTUKAMHU, €CIU
ObUIO TPUHATO pEIICHHWE 3aMEHHTh ABTOMATH3UPOBAHHYIO CHCTEMY Ha CHUCTEMY MAaIIHHHOTO
00yuenus?

1) HMcnonp30BaTh 3BPUCTHYECKUE MpPaBHUia I M3BJICYEHUs NPU3HAKOB, KOTOpBIE 3aTeM
OyayT 1MOIaBaThCsI B AITOPUTM MAIIMHHOTO O0YUYCHHUS

2) VYnanuth BeCch KOJ BPUCTUYECKHX MPABHI B IIENIIX OCBOOOXICHUS IOMOJHUTEIHHOTO
MecTa JJIsl XpaHEeHUs! TaHHBIX

3) HeoGxonuMo OTMEHUTh NPUHATOE pEIIEHUE, MOTOMY YTO 3BPUCTHYECKHX IPABUI
JIOCTATOYHO ISl pEHIeHUs TIO0BIX 3aa4

[TpenmnonoxuM, 4To HEOOXOAMMO Yy3HATH, KaKW€ M3MEHEHHS B MOOHMIBHOM MPHIIOKCHUU
0aHKa XO4yeT YBUAETb CPEIHECTATUCTUYECKUIl poccusHUH. JIJis 3TOro pemieHo MpoBECTU
COLMAJIBHBIA ONpOC cpean OOJBIIOr0 YMCIA CTYAEHTOB HECKOJIBKHUX MOCKOBCKHX By30B: MI'Y,
MOTHU u HY BIUID. byayT au npu 3TOM AOCTOBEPHBIE pPe3yAbTaThl MM CTOUT CKOPPEKTUPOBATH
ayIUTOPHIO, Ha KOTOPOIl MPOBOIUTCS ompoc?

1) He Hy>kHO HUYEro KOPPEKTUPOBATh, PE3YJIbTATHI OYIAYT 1OCTOBEPHBIC

2) Jlns nOCTOBEPHOCTH DPE3YJIBTaTOB HEOOXOAMMO MOIKIIOYUTH K ONPOCY CTYAEHTOB W3
JIpYTHX TOpPOIOB U By30B Poccun

3) J1nst TOCTOBEPHOCTH Pe3yIbTaTOB HEOOXOAMMO ONPAIINBAThH BCE CIOM HaceneHus: Poccun,
HCIIOJTB3YIOIHE MOOMIIBHOE TIPIIIOKEHNE OaHKa.

YeM oOTIMYAETCS CTOXACTHUUECKUH TpPAJUEHTHBIM CIYCK OT OOBIYHOIO TI'PAJAMEHTHOIO
crrycka?

1) Ucnonw3yeTcs cimydaidiHbIi BHIOOD IIara TpagueHTHOTO CITyCKa

2) IlpocmarpuBaeTcst BBIOOpDKa B CIIydallHOM TOpsIKe, dYalle OOHOBISETCS BEKTOP
apaMeTpoB

3) Breibupaetcst kaxkaas n-s1 Touka (HaCTpauBaeMbIil mapameTp) ciiydailHbIM 00pa3oM, 4TOOBI
HE 3aCTPEBATh B JIOKAIBHBIX MUHUMYMax



Heiipocemesvie mexnonocuu.

HeliponHast ceTb, B KOTOPOM KaXIbli HEMPOH B y3Jl€ PEHIETKH CBA3aH TOJBKO C
OnmuKalIIuMu HepoHaMHU, HAa3bIBAETCS:

1) CnaGocBs3Hass HEHPOHHAS CETh,

2) luknudeckast HEUPOHHAS CETh,

3) MHorocnoliHas HEHpOHHAas CETh,

4) [lonHOCBsI3HAsI HEUPOHHAS CETh.

Kak Ha3bpiBaeTcst HeMpOHHAsI CETh, B KOTOPOM €CTh XOTSI Obl OIMH CIIOM, BHIXOJIHBIE CUTHAJIBI
C KOTOPOI'0 MOCTYNAIOT Ha 3TOT XK€ CJIOM UM HAa OJMH U3 MIPEABIAYIINX CIIOEB.

1) PexyppenTHas HeipoHHas CETh,

2) HeiiponHas ceTh MpsIMOTO pacipOCTpaHEHUS,

3) HeiipoHHas ceTb BCTPEUHOT'0 paclpOCTPAHEHNUS,

4) Perupky siinoHHAs] HEHPOHHAS CETh.

OOyueHue HEHPOHHOM CETH C yUUTeNeM MpeaoaraeT, 4ro:

1) st Kaxa0ro BXOJHOTO BEKTOPa U3BECTEH TPEOYEMbIN BBIXO/I,

2) B kauecTBe 00yuaronmx NpuMepOB UCTOIb3YIOTCS TOIBKO BXOJHbIC 3HAUCHUS,

3) HenzBecTHBI BBIXOBI CETH, HO U3BECTHA KPUTHUYECKAs OLIEHKA ITPaBHIIBHOCTH CETH,

4) CymectByeT 0o0yuaroias nporpamma.

Kak HazbiBaeTcst aneMeHT (popmanbHOro HeilpoHa, MpeoOpasyIoUInil TeKyllee COCTOSHUE
HEWpOHA B BBIXOAHOM CUTHAJ M0 HEKOTOPOMY HEIMHEHHOMY 3aKOHY?

1) Henmuuetinblit oneparop,

2) Cunarc,

3) Cymmarop,

4) Touka BEeTBJICHHUS.

[‘pagveHTHBIM aNrOpUTMOM OOyuYeHHsI HEMPOHHOW CETH, B XOJ€ KOTOPOTro Beca HEHpOHOB
KaXKJOr0 CJIOSl 3TOW CETH PEKYPCHBHO KOPPEKTUPYIOTCS C yYE€TOM CHTHAJOB, MOCTYNUBIIUX OT
MPEBIAYIIETO CI0S U OIIUOKHU KaXI0TO CIIOS, SIBISIETCS:

1) Anroputm 00y4eHus: ¢ 0OpaTHBIM PacIpOCTPaHEHHEM OITHOKH,

2) Anroput™m 00yueHust Koxonena,

3) AnropuTt™ 00y4eHus MepcenTpoHa,

4) Anroputm oOyuenus Xomnduina.

Ipunosicenuss Memooos MAuUHHO20 0OYHUeHUs.

[TpenmnonoxumM, HEOOXOMMO pelIaTh 3aJady ONpeNeIeHus Ynucia Joaeil Ha ¢otorpadpum.
3anauu MoJ00HOr0 poJia BO3HUKAIOT, HAIPUMED, C LIEJIbI0 ONPE/eNICHNs] KOJIMUECTBa OCeTUTeNen
MoMeleHusl B pazHoe Bpems. Kakoii kiacc MeToJ0B sBisieTcs Hanbomnee 3QPEKTUBHBIM IS 3TON
3agaun’?

1) CBepTOUHBIC HEHPOHHBIC CETH

2) Pemaromiue nepeBbst

3) PexyppeHTHBIE HEUPOHHBIE CETH

Bri6epute onpenenenne repmuna Deep Learning.

1) Pa3znen mammHHOrO 00y4eHUs1, KOTOPBIH H3y4aeT MHOTOCIIOMHbIE HEHPOHHBIE CETH

2) Pa3nen mammHHOrO OOyuYeHHUs, K KOTOPOMY OTHOCSATCS aJIrOPUTMBI, OCHOBAaHHbIE Ha
rITyOOKOM MOHUMAaHUU MPEAMETHON 001acTu

3) Pa3men mammHHOTO OOy4YeHHs, KOTOPBIA HM3y4aeT METONbl KIacCHU(UKALUU KUBBIX
cymiecTB o (ororpadusim

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

1) OGyuenue poOOTa Ha OCHOBE BHUACO3ANMUCEH YEIOBEKA, BEPHO BBIMOIHSIOIIETO
TpeOyeMble MaHUITYISIIUH

2) OGyuenus poboTa Ha OCHOBE JAEMOHCTPAIIMH €MY OOBEKTOB, JJII KOTOPBIX TpeOyeTcs
MIPOU3BOIUTH MAHUITYJISILIUH

3) OGydenue poboTa HA OCHOBE JEMOHCTPAIMU IPYTHX POOOTOB, PEIIAIOIINX PA3THYHBIC
3a1a4u



Kpamxkue memoouueckue yxazanus

[TpoMexXyTOUHBII TECT MPOBOAMTCS B SJIEKTPOHHOM (opMe BO BpeMsl MOCIEIHETO B
yueOHOM THiepuoje mpakTudeckoro 3ansaTus. Tect cocrour u3 20 TecToBeIX 3amaHuil. Ha
BBITNIOJIHEHHE TecTa 0TBoANUTCS 20 MUHYT. Bo BpeMs IpoBeIeHUS TeCTa UCIIOIb30BAaHUE JINTEPATYPHI
U IpYyrUX HHPOPMALMOHHBIX PECYPCOB JIOMYCKAETCS TOJIBKO IO MPEIBAPUTEIIEHOMY COINIACOBAHUIO
C IIPETOIaBATEIIEM.

HlIxana oyenku
Nebamnsl Onucanue
19-20 IIpoueHT mpaBUIBHBIX OTBETOB OT 95% 110 100%
16-18 IlpoueHT mpaBuiIbHBIX 0TBETOB OT 80 10 94%
13—15 IIpoueHT mpaBUIBHBIX OTBETOB OT 65 10 79%
9-12 IIpoueHT IpaBUWIBHBIX OTBETOB OT 45 10 64%

— N W B W

0-8  IIpoueHT mpaBUWIBHBIX OTBETOB MeHee 45%

5.3 [lepeuennb TeM AOKJIA0B, COOOIIEHUIT

ITpumepsl TeM AOKIAT0B

1. Meroasl MallimHHOTO O0YYEHUS: METO/Abl PETPECCHUH.

2. MeTo bl MalITMHHOTO 00YYEHHs: METO bl KJIacCU(UKALIUH.

3. MeTo/1l MAaIIMHHOTO O0YYESHHS: METOBI KIIaCTEPU3aLIUH.

4. MHOroCIIOHbIE HEUPOHHBIE CETH.

5. IlpuiiokeHust CBEpTOYHBIX HEMPOHHBIX CETEM.

6. ABroMaTHueckass 00pa0OTKa €CTECTBEHHOTO s3bIKa C WCIIOJIB30BAaHUEM METOJIOB
MaITUuHHOTO 00yYCHUSI.

7. Merton Reinforcement Learning.

8. MeToabl MallIMHHOTO 00Y4YEHHs] B aBTOMOOUIILHOM MTPOMBIIIJIEHHOCTH.

9. MeToapl MalIMHHOTO 00y4YeHHUsI B POOOTOTEXHUKE.

10. IlepcoHanpHble yMHBIE ACCUCTEHTHI.

Kpamkue memoouueckue ykazanus

Joknan mpeactaBnsieT coboi myOnWYHOE COOOIIeHHe, Mpeanoaramllee pa3BepHyTOe
U3JI0KCHHUE Ha OIpenesieHHylo Temy. JloKimang - 3TO BHJ CaMOCTOSATENBHOW paboThI, KOTOPBIH
crnocoOcTByeT (POPMUPOBAHUIO Yy CTYIEHTOB HAaBBIKOB HCCIIENOBATENbCKOW pabOTHI, pacHIupsieT
II03HABATEJIbHBIE MHTEPECH], IPUYYaET KPUTHUECKN MBICIUTD.

[TonroroBka fqokiaja npeArnoiaraeT Caeayonue 3Tarbl:

1. Onpenenenue 1enu goknana (MHGoOpMUpPoOBaTh, OOBICHUTH, OOCYIUTH YTO-TO (MPOOIEMY,
pEelLIeHne, CUTYalUIo U T.I1.).

2. [lonGop ans gokiaga HEOOXOAUMOTO MaTepuaa U3 JUTePaTypPHBIX HCTOYHHUKOB.

3. CocraBnenue miaaHa JOKJIanga, pacrnpeaeseHue coOpaHHOro MaTepuana B HEOOXO0IUMO
JIOTUYECKON MOCIIEA0BATEIBHOCTH.

4. Komno3uninonHoe ohopMiIeHHE TOKIIaa B BUJIC AIICKTPOHHON MTPE3CHTAIIUH.

[TocTpoeHune nokiIaga BKIOYAET TPU YaCTHU: BCTYIUIEHNE, OCHOBHYIO YacTh U 3aKJII0YECHHUE.

Berymnenne copepkut: (GOpMyNTHpPOBKY TEMBI JIOKJAJa; aKTyalbHOCTh TEMBI, aHAIU3
JTUTEPATyPHBIX UICTOYHUKOB (PEKOMEH]IyeTCsl HCIIOJIb30BaTh JaHHbIE 3a TIocaeHue 3-5 1eT).

OcHOBHasi 4acTb COCTOMT M3 HECKOJBKHX pa3felioB, IOCTENEHHO PACKPBIBAIOIIUX TEMY.
Eciu HeoOxomumo, [uisi OOOCHOBAaHUS TEMbl HCIIOJNB3YETCS CChUIKA HAa MCTOYHHUKH C
JIOKa3aTeNbCTBAMHM, B3ATHIMH W3 JIMUTEPATyphl (LUTUPOBAHUE aBTOPOB, ykazaHue uudp, (axtos,
onpeneneHuit). M3moxkeHue MaTepuana  JIODKHO  OBITh  CBSI3HBIM,  IOCJIEOBATEIbHBIM,
nokazatenbHbIM.  Croco0  M3J0XKEeHWs MaTepuana Uil  BBICTYIUIGHHS JOJDKEH HOCHUTh
KOHCIIEKTUBHBIN UM TE3UCHBIN XapaKTep.

B 3aximroueHuM MOABOJATCS MTOTH, (POPMYIHPYIOTCS IJIaBHBIC BBIBOJBI, MOTYCPKHUBACTCS
3HaU€HHWE PACCMOTPEHHON MpoOieMbl, MpeajaraloTcs cambleé BaXKHbIE  IPAKTHUYECKHE
PEKOMEHIALINN.

O0BeM TekcTa OKIaAa T0HKEH ObITh PACCUMTAH HA MMPOM3HECEHHE JT0KIaaa B TedeHue 7-10
MUHYT.



IlIkana oyenku
Ob
oa
¢ Onncanne

K bI

CTyZEeHT MOJTHO PacKpPbIBAET TEMY J0KJIA/a, BIIaJeeT TEPMUHONIOTMYECKHM aIlIapaToM, JIOTHYHO U IOCIEeJ0BaTENBHO U3JIaraeT
57 MaTepual, MO)KET 00OCHOBATh CBOM CY’KACHHS, IPUMEHHUTH 3HAHUS Ha IPaKTUKE, IPUBECTH HEOOXOMMBbIE IPIMEPHI HE TOJIBKO
13 y4eOHHKa, HO ¥ CaMOCTOSATETbHO C(HOPMYITHPOBAHHEIE.

0

CTyZ[eHT TOJIHO PaCKpPhIBACT TEMY NOKJIaaa, rpaMOTHO UCIIOJIB3YET TepMI/IHOJ'IOFI/I‘IeCKI/Iﬁ armapar, JIOrMH4HO U IMOCJIEA0BATCIbHO
4~ u3maraeT MaTtepuall, MOXKET 000CHOBAaThH CBOH CYXICHUS, IIPUBECTU H€06XO,III/IMI>IC IIPpUMEPHBI HE TOJIBKO U3 y‘{e6HI/IKa, HO U CaMO

_1 CTOSITENTBHO C(HOPMYITHPOBAHHBIE, HO IOITyCKAET OAHY-BE HETOYHOCTH B OTBETE.

5
CTyZAeHT pacKpbIBaeT TeMy J0KJIaza, 00Hapy>KMBAEeT 3HAHHE Y TIOHUMAaHHE OCHOBHBIX MOJIOXKEHUI TAHHOM TEMBI, HO M3/1araeT M
6 aTepuan HEMONHO M JOMYCKAET HETOYHOCTH B ONpPEIEIeHHH TIOHATHi MK GOPMYINPOBKE BBIBOJIOB; HE yMEET JJOCTATO4HO Tiry6
3 - 0Ko M JI0Ka3aTeTLHO 060CHOBATE CBOH CY/KICHHS U TIPHBECTH CBOM TIPHMEPHI, H3JIaTaeT MaTepHall HEIOCIeJ0BaTeIbHO, HEIOCTa

1 TouHO CBOGOIHO BIIaZEET MOHOIOTHUYECKOM peusio.
0

CryzneHT HeriayOOKo pacKphIBaeT TeMy, OOHapYKUBaeT He3HAHHE OOJIBIIEH YacTH COOTBETCTBYIOIIETO BOIIPOCA, JIOMYCKAaeT
2~ ommOku B ()OPMYIHPOBKE ONPEETICHIH 1 BBIBOAOB, HCKAKAIOIINE UX CMBICI, OECIIOPSIOTHO M HEYBEPEHHO U3JIaraeTt

5 MaTepHall, He yMEeT 1aBaTh apryMCHTHPOBAHHbIC OTBETEI, OMYCKACT CCPBE3HbIC OLIMOKH B COAEPKAHUU OTBETA.



	1.pdf
	2.pdf

