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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;

- co3JaHue OCHOBBI JUIS ManbHEHIIIEr0 [MO3TAITHOrO dhopmupoBaHHs
obmenpodeccuonanpHoi kommneTeHuu OITK-2.

[TnanupyembIMH pe3ynbTaTaMu OOydeHHs MO AMCLUUIUIMHE (MOAYIIO), SBISIOTCS 3HAHMA,
yMEHHUs, HaBbIKH. llepedeHb MIaHUPYeMBIX PE3yJAbTaTOB OOy4YEHHs MO JUCLMILIMHE (MOAYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHS 00pa30BaTENbHOW IPOrpaMMBl,
npezcTaBieH B Tadiuue 1.

Tabmuua 1 — Komnerenmuu, popMupyeMbie B pe3yiIbTaTe U3yUeHUS AUCIUILTUHBI (MOJTYJIs)

Kon n PesynbraTel 00y4eHHs MO TUCHUIIMHE
HazBanme Konu bopMyHpOBKa
OIIOII BO, | ¢opmymuposka UHJMKaTopa Kon
COKPAIICHHOE | kommeTeHIMM AOCTIKCHUS pesynb DopMyIHpOBKa pe3yIbTaTa
KOMITCTEHIIUT
TaTa
01.03.04 ITKB-3 : I[IKB-3.1k : PJI1 3HaHME | MeTOIOB, MOEJEH, aITOPUTMOB,
«IIpuknagaas | Crnocoben Hcnons3yer u TEXHOJIOTUH U UHCTPYMEHTAIIbHBIX
MaTeMaTHKa» | OCYIIECTBISATH | COBEPIICHCTBYET CpPE/ICTB MAIlTHHHOTO 00y4YeHUs
(b-IIM) c6op, METO/Ibl, MOJIEIIH, PJ12 VMeHue | UCmONIb30BaTh METOJBI, MOJIEIH,
00paboTKy U AITOPUTMBI, ANTOPUTMBI, TEXHOJIOTUH U
aHaIu3 TEXHOJIOTHHU U HWHCTPYMEHTAaJIbHbIE CPECTBA
GobIInx UHCTPyMEHTaJIbHbIE MAaIIMHHOTO 00yYeHUst A1 PabOTHI
JTAHHBIX Cpe/ICTBA JIIS ¢ OOJNBIIMMH JaHHBIMU
paboTsI ¢ P13 HaBpiku | mporpamMmmupoBaHusi METOJOB,
GonbIMH MOJIeJiel, aNropUTMOB MAIIMHHOTO
aHHBIMH 00y4eHHS C UCTIONB30BAaHUEM
COBPEMEHHBIX TEXHOJIOTHII 1
HMHCTPYMEHTAJIBHBIX CPEJICTB
TIKB-3.3x : P4 3nanue | TpeOGoBaHMIA K IPOBEICHHIO
IIpoBogut AHAIMTUYECKUX UCCIICIOBAHUI I
aHAJTUTHYECKHE cbopa, 06paboTKM U aHANK3a
UCCIIe0BaHuUs B OOJBIINX TaHHBIX METOJaMH
COOTBETCTBHH C MAIIMHHOTO O0YUYCHUS
COIJIaCOBaHHBIMU PS5 YMenue | IpoBOJWTHL aHATUTUYECKHE
TpeOOBaHUSAMH HCCIIeI0BaHUS 110 cOopy,
00paboTke 1 aHANMN3y OOJIBIIIX
JTAHHBIX METOJaMH MaIIMHHOTO
o0yueHHs
P16 HaBbiku | mpoBeneHHUs aHATUTHYECKUX
HCCIIeJOBAHUH JUISl peIICHUS
MIPaKTHUYECKUX 33/1a4 METOJAMU
MAIIMHHOTO O0YUYCHUS

2 MecTo qucuuminnsl (MoayJsi) B ctpykrype OINIOII

Huctunnuaa «MeToasl MalIMHHOTO OOYyYEeHHS» OTHOCHTCS K 4YacTH, (OpMHUPYEMOM

y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIIEHHUH Osioka 1 J{uciuniansbl (MOTyIn).




3. O0beM TUCHMILUTHHBI (MO1YJIA)

O0beM [UCHUIUIMHBI (MOAYNsl) B 3aUETHBIX EAMHMUIIAX C YKa3aHHEM KOJIHYeCTBa
aKaJIeMUYECKUX YacoB, BBIACICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOATEILHYIO pa0bOTy, MPUBEICH B TaOIUIE 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUTUINHBI

Tpyno- OO0beM KOHTaKTHO# paboThI (Yac)
CeMeCTp CMKOCTb
Hasparne ?(;) p'::[: Hacr, I/IE'I?/I(IIZO)C AynuTtopHas Breay - CPC (f:rihf
OI10I1 BO Y VI 3 q)(};p YAHTOP TopHas
HAA ( > 3.E.) Bcero Tanuu
0300)
JeK. | mpak. nab. A KCP
01.03.04
[puknagnas (010]6] B1.B 5 3 55 18 36 0 1 0 53 3
MaTeMaTHKa

4 CTpyKTYypa M coJepkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 CTpykrypa gucuuniauasl (moayJs) xiga OP®O

Tematuueckuil mIaH, OTPaXaOIIUNA COEpKaHUE UCIUIUIHHBI (IEpEYEHb Pa3/IeJIOB U TEM),
CTPYKTYpUPOBAHHOE IO BUIAM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBEEeH B Tabmuie 3.1

Tabmuua 3.1 — Pazmensl qucuuruimHbel (MOAYAS), BUIBI y4eOHOW AEATEIBHOCTH M (HOPMBI
Teky1iero kouTpods st OO

Konx pe- Kou-Bo "acoB, oTBeieHHOE Ha Dopma
Ne Has3panue Temsl 3ynbTara
Jlex [Ipakr JIab CPC TEKYIIEro KOHTPOJIsS
00y4eHUs
3amuTa 0T4éTa M0
1 OCHOBHBIE TOHATHS PIIL, PIIS ’ ) 0 3 MPaKTHIECKOMY
MAaIIMHHOTO 00yUYEeHUS 3aHSTHIO, OTBETHI HA
TEOPETHYECKHE BOIIPOCHI
3allMTa OTYETA 110
’ Mertoap! MaITMHHON P2 4 6 0 10 HMPaKTHIECKOMY
perpeccun 3aHSTHIO, OTBETHI HA
TEOPETUYECKHE BOIIPOCHI
3allMTa OTYETA 110
3 Mertop! MaITHHHON PI3 6 4 0 3 HPaKTHIECKOMY
KIacCH(HKAAN 3aHSTHIO, OTBETHI HA
TEOPETHYECKHE BOTIPOCHI
3alUTa OTYETA 11O
4 HeiipocereBbie PII4, PII6 4 14 0 14 [IPaKTUYECKOMY
TEXHOJIOTHH 3aHATHIO, OTBETHI HA
TEOPETUYECKHE BOTIPOCHI
3ammTa oT4€Ta 1o
[MpunoxeHus: METOI0B P3, P]IS, HPaKTUIECKOMY
> MAIIMHHOTO 00yUYCHUS PJI6 2 10 0 18 3aHATHUIO, OTBETHI Ha
TEOPETHYECKHE BOTIPOCHI
Hroro no Tabanue 18 36 0 53

4.2 CoaepxxaHue pa3iesioB U TeM JHCHUIVIMHBI (Moayas) A ODPO

Tema 1 Ochognbie nOHAMUSL MAUWUHHO2O 00)YeHUsL.

Coneprxanue TeMbl: CHCTEMbI HCKYCCTBEHHOTO UHTEIICKTa. CBSI3b MAIIMHHOTO OOYYCHHS C
CHUCTEeMaMH HCKYyCCTBEHHOTO WHTeIeKkTa. OCHOBHBIE MOJENM MamuHHOTO oOydeHus. Co3maHue
oOyuaromieit BeIOOpku. Tunsl BeIOOpOK. [lepeobyuenue. Pemaromniye nepepbs.



@opMbl M METOJBl TPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMH: JIEKIUS, IPAKTUYECKOE 3aHATHE.

Bunbl caMOCTOATENBHON MOATNOTOBKU CTYAEHTOB IIO TEME: IOArOTOBKA OTYETOB IO KEHC-
3a/1a4yaM, OArOTOBKA K BBICTYIUICHHIO C JJOKJIAJIOM, IOJrOTOBKA K IIPOMEKYTOUYHOM aTTECTAL[UH.

Tema 2 MemoOwvl mawiuHHOU pecpeccuul.

Conepxanue tembl: [lonstue perpeccun. JIuneiinas perpeccus. Jloructudeckas perpeccus.
Oo6oOmaromas cnocoOHOCTh MamuHHOTO o0yueHus. Kpocc-Banmpanus. AHcaMOnb MoJenei
MAIIHHHOTO 00yYeHHUSI.

®opMBI M METOJABI TPOBEACHHS 3aHATHH TIO0 TeMe, NPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TIPAKTHUECKOE 3aHATHE.

Buapl caMOCTOSATENbHONW MOATOTOBKH CTYIEHTOB IO TEME: MOArOTOBKAa OTYETOB IO KEWC-
3a/1adyaM, TOITOTOBKA K BBICTYIUICHHIO C JIOKJIAJIOM, TIOJITOTOBKA K TPOMEKYTOUYHOHN aTTECTAIUH.

Tema 3 Memoowt mawunHoU Kiaccupukayuu.

Conmepxxanne T1embl: Conepxanne Tembl: [loHste  winaccupukammu.  OmmOKu
kinaccupukaropa. Jlormueckue Meronsl Kiaccudukaumu. MeTon TpagueHTHOro OyCTHHTA.
MHorokiiaccoBast KiracCu(pUKaIus.

@dopMbl ¥ METOJBI TPOBEACHUS 3aHATHH 10 TeMe, NpPUMEHSIEMble 00pa30BaTEIbHBIC
TEXHOJIOTUH: JICKIHS, TPAKTUIECKOE 3aHSTHE.

Buapl caMOCTOSITETbHON MOATOTOBKH CTYIEHTOB IO TEME: IMOATOTOBKA OTYETOB IO KEWHc-
3ajjauaMm, MOJIrOTOBKA K BBICTYIUICHHIO C JOKJIAJIOM, TIOJrOTOBKA K IPOMEKYTOUYHON aTTeCTallUH.

Tema 4 Hetipocemesvle mexrnono2uu.

Conepxanue Tembl: OIHOCIIONHBIE HEWPOHHBIE ceTH. Mojenb HeMpoHAa. ApPXUTEKTYpbI
HeHpoHHBIX ceTel. OCHOBBI NTyOOKOro oOydeHus. MHorociaolHble HelipoHHbIe ceTh. CBEpTKa.
CBépTOuHBIE HEMPOHHBIE CETH. PEKYyppEHTHBIE HEHPOHHBIE CETH.

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHsAEMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: JIEKIINS, IPAKTUYECKOE 3aHATHE.

Buasl caMOCTOSTENBHON NOATOTOBKU CTYACHTOB II0 TEME: IMOATOTOBKA OTYETOB IO KEHC-
3a/1a4yaM, OATOTOBKA K BBICTYIUIEHHIO C JIOKJIAJIOM, IOJrOTOBKA K IPOMEKYTOYHOM aTTECTALUH.

Tema 5 Ipunoosicenus Memooo8 MauuHHO20 00YYEHUS.

Copnepxanne Tembl: Temarnueckoe MOJAETUPOBAHWE C HCIOJIb30BAaHUEM METOJIOB
MalIMHHOTO OOy4YeHUs: BBIABIEHUE TPEHIOB B JAaHHBIX, T[OUCK HH(POpPMAIUH, aHaIIU3
WH(OPMAIMOHHBIX TMOTOKOB, aHaIW3 OMOMH(GOPMAIMOHHBIX ITaHHBIX, PYOpHKAIUS JTOKyMEHTOB.
Meron Reinforcement Learning. I[lpwioxeHuss MCoab30BaHKMs METOJOB MAIIMHHOTO OOy4YEHUS:
METOJIbIl MAIIMHHOTO O0y4YeHHsI B aBTOMOOWJILHOW MPOMBIIUICHHOCTH, aBTOMOOWIN C CUCTEMaMH
aBTOIHJIOTA, POOOTOTEXHUKA, IIEPCOHALHBIC YMHBIC ACCHCTCHTHI.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHATHE.

BuIbl caMOCTOSATEIBHON MOATOTOBKH CTYIACHTOB IO TEME: IMOATOTOBKA OTYETOB IO KeHC-
3aJja4aM, MOJITOTOBKA K BBICTYIIJICHHIO C TOKJIAIOM, TOATOTOBKA K MMPOMEKYTOYHON aTTeCTalllu.

5 MeToanueckue yKkazanus Ajs 00y4yaomuxcs M0 M3YYeHHI0 M peanu3alii JUCHUTLIUHBI
(MmonxyJis)

5.1 Meroauueckne peKOMeHIAUMH OO0y4YAIIUMCS M0 HU3YYeHUK0 [MCUUIUIMHBI W 10
ofecreyeHn 0 CaMOCTOSITeIbHOI padoThl

Bo Bpemsi camMoCTOATENBHOW TPOPaOdOTKH JIEKIIMOHHOTO Marephaija 0co0oe BHUMaHHE
CJIEJyeT YIEeNATh BO3HHUKIIMM BOMPOCaM, HEMOHSITHBIM TEPMUHAM, CIIOPHBIM TOYKaM 3peHus. B



cilydae He0OXO0JMMOCTH 00palaThes K NpenojaBaTesto 3a KoHcyabTanneil. CTyIeHT TOIKEH 4eTKO
YACHHUTD, YTO UMCHHO C JICKIITMU HAYMHACTCA €0 MIOATOTOBKA K MPAKTHYCCKOMY 3aHATHIO. BwmecTe ¢
TEM, JIEKIUS JIUIIb OPraHW3yeT MBICIHUTEIBHYIO JCATEIIbHOCTh, HO HE O0ECIeYrBacT NIyOHHY
YCBOCHHS IIPOTPAMMHOT0 MaTepuaa.

[Ipu moaroToBKe K MPAKTUYECKOMY 3aHATHIO 0CO00€ BHUMaHUE HEOOXOAMMO OOpaTUTh Ha
COJIep’)KaHHE OCHOBHBIX IIOJIOKCHHH M BBIBOJOB, OOBSCHEHUE SBICHHA M (PAKTOB, YsSCHEHUE
MIPAKTHUYECKOTO TPWIOKECHHUS PacCMAaTPUBAEMBIX TEOPETHUECKHX BOMPOCOB. B Tmporecce 3Toi
pabOTBl  CTYASHT JIOJDKCH CTPEMHTHCS TIOHATh H  3allOMHUTh OCHOBHBIC  TIOJIOXKCHHUS
paccMaTpuBaeMoOro Martepuana, TMpPUMEphl, TMOSICHSIONIME €ro, a Takke pa3o0paTrbcs B
WLTIOCTPATHBHOM MaTepuaje. B mporecce MoAroToBKY K MPAaKTHYECKOMY 3aHATHIO PEKOMEH Ty eTCS
B3aUMHOE OOCYXJIGHHE MaTepuayia, BO BPEMs KOTOPOTO 3aKpCIUISIOTCS 3HAaHUS, a TaKkKe
nproOpeTaeTcst MPaKTUKA B U3JI0KEHUU U Pa3bsICHEHUH MOTyYCHHBIX 3HAHUH.

[Tpu BBITIONTHEHUH 3aIaHU HEOOXOIMMO HCIOJIB30BATh TEOPETUUCCKUN MaTepHall, JeNaTh
CCBUIKM Ha COOTBETCTBYIOLIHE TEOPEMbI, CBOWCTBa, (popmynsl u np. PemieHue BBIMOTHSIETCS
MOJIPOOHO U COJIEPIKUT HEOOXOAMMBIE TIOSICHUTETBHBIE CCHUTKH.

CamocrosTenbHas padoTa TakKe BKIIIOUAeT paboTy Ha MPAKTHYECKUX 3aHATHSIX, BO BPEMs
npuMeHeHus: «MeToa KooIepaTUBHOIO O0yUeHHs» CTYAEHTH paboTaloT B MajibIX Tpynnax (3 — 4
qen.) Haa 3alaHUAMHU, B IMPOLCCCE BBIITOJHCHUSA KOTOPBIX OHU MOTYT COBCIIATHCA APYTr C APYyroM, a
TaKXke 00pamaThcs 3a TOMOIIBIO K TIPENoaBaTelIio.

[Tpu HEoOXoaMMOCTH clieayeT oOpaliaThesi 3a KOHCYNBTAle K mpenogasarenio. Ilepen
KOHCYJIbTAIMEH, HEOOXOIMMO XOPOIIIO MPOAYMaTh BOIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHHUS.

5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}mﬂ it JIMI € OrpaHHY€HHBIMH BO3MOYKHOCTSIMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YHAIOLIMMCS U3 YHUCHIA JIHILL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbS U
MHBAIUIOB (T10 3asIBIICHUIO 00YYaIOMIET0Cs ) IPEAOCTaBIIETCS yueOHass HHPOPMALUS B TOCTYITHBIX
dopmMax ¢ y4eToM UX WHIMBUIYATbHBIX ICUXO()HU3NIECKUX OCOOCHHOCTEH:

- JJISL UL ¢ HapYUICHUSIMHU 3PEHUs: B NIeYaTHON (opMe yBEIHMUEHHBIM mpupToM; B Gpopme
AIIEKTPOHHOIO JIOKyMEHTA; WHJVBHTyaJIbHBIC KOHCYJIBTaIlU! c IIPUBJICYECHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- 1715 ML C HApYLICHUAMH CyXa: B Ime4aTtHoi Gopme; B (hopMe IMEKTPOHHOTO TOKYMEHTA,
WHIUBHyaJIbHbIE KOHCYIBTALUU C IIPUBJICYEHUEM CYPAONEPEBOYNKA; WHAUBUAYAIbHbIC 3a1aHHUs,
KOHCYJIbTallU! U JIp.

- ISl UL C HapyUIEHUsIMHU OIIOPHO-/BUTaTENIbHOIO amnmnapara: B nedatHoi gopme; B popme
3JIEKTPOHHOIO JOKYMEHTA; HUHAUBUyaJIbHbIC 3a1aHHs], KOHCYJIbTAlUU U JP.

6 ®oHa OLEHOYHBIX CPEACTB JIfl MPOBEACHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 IUCHUIJINHE (MOAYJII0)

B cootBerctBun ¢ TpeboBaHusmMu OI'OC BO pns arrectanmu  oOydarommxcsi Ha
COOTBETCTBUE UWX TICPCOHAIBHBIX JOCTHKCHUN IIAHUPYEMBIM pe3ylibTaraM OOy4YeHHS I10
JUCIUTIINHE (MOIYIIO) CO37aHbl (DOHIBI OIIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJLHBIC 3aaHUS,
METOJIUYECKHE MATEPUAIIbI, ONPEACIISAIOIINE MPOLEAYPbl OLCHUBAHUS 3HAHWM, YMEHUN U HaBBIKOB,
a TaKkKe KPUTCPUU M IIOKA3aTeId, HEOOXOAWMBIC JJIsi OLEHKH 3HAHWW, YMEHWH, HAaBBIKOB W
XapaKTEPHU3YIOUIUe dTarbl (POPMUPOBAHUS KOMIIETEHIIUNA B MPOIECCE OCBOCHHUS 00pa30BaTeIbHOM
nporpammel, rpezacTanieHsl B [Ipunoxennn 1.

7 YueOHO-MeToAuYecKoe U MH(OpPMAIMOHHOE o0ecnevyeHre JUCHMILTMHBI (MOTYJISA)

7.1  Ocnoenasa numepamypa



1. benoseposa I. 1., CkynueB JI. M., KononoBa 3. A. Heuerkas joruka u HEHpOHHbIE
ceTH : Y4ueOHUKH U y4yeOHble ocoOust aisl By30B [DneKTpoHHbIN pecype] - Jluneux : Jluneuxuit
rocyaapcTBeHHbll negarornyeckuii yausepcuter uMmeHu I1LI1. Cemenosa-Tan-Illanckoro , 2017 -
65 - Pexxum noctyma: http://biblioclub.ru/index.php?page=book red&id=576909

2. Topoxanuna E. W. Heliponnsie cetu [DnekTpoHHslii pecypc] , 2017 - 84 - Pexum
noctyna: https://lib.rucont.ru/efd/641652

3. Capaes II. B. Meronpl MammHHOro 00yueHus [DnekTpoHHBINH pecypc] , 2017 - 48 -
Pexxum moctyma: https://lib.rucont.ru/efd/670997

7.2 /lononnumensnaa tumepamypa

1.  banmxer A. C., XpunynoBa M. b., Anekcannpoa U. A. Martemaruka Ha Python :
Yyebnuku u yueOHbie mocobus s BY30B [DnexkrpoHHsIid pecypc] - Mocksa : IIpomereii , 2018 -
76 - Pexxum noctyna: http://biblioclub.ru/index.php?page=book red&id=494849

2. TypuxoB C.P. OcHOBBI anropuTMu3anuu 1 nporpammupoBanust Ha Python : YueGHoe
nocobue [DnektpoHHbI pecypc] : UzmarensctBo ®OPYM , 2020 - 343 - Pexxum pgoctyna:
https://znanium.com/catalog/document?id=344505

3. KyxoB P.A. f3pixk mporpammupoBanusi Python: mpaktukym : YdebHoe mocobue
[OnextpoHHblii  pecype] :  Hadpa-M , 2020 - 216 - Pexum = poctyma:
https://znanium.com/catalog/document?id=345161

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

5. Ilenynpko B. M. OcHOBBI mporpaMMHUpOBaHUs Ha s3bIKE BBICOKOrO YpoBHs Python
[DnexTpoHHBIi pecypc] , 2017 - 148 - Pexxum moctyma: https://lib.rucont.ru/efd/692437

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KI0YAA npoheccuonanvHvle 0azl OAHHLIX U UHOOPMAUUOHHO-CHPABOYHDbBLE
cucmemsl (npu HeobX00UMOCmMU):

1. OnektpoHHass OuOmmoreunass cucrema «PYKOHT» - Pexum pocryna:
http://biblioclub.ru/

2. OnextpoHHass Oubnuoreynas cucrema «PYKOHT» - Pexum pocryna:
https://lib.rucont.ru/

3. OnexktponHass OubOnuoreunas cucreMa ZNANIUM.COM - Pexum poctyma:
https://znantum.com/

4. OneKTpoHHO-0MOIMOoTeyHast cuctema u3aarenbcrtBa "FOpailt" - Pexum nocryma:

https://urait.ru/
5. Open Academic Journals Index (OAJI). [IpodeccnonanpHas 6a3a maHHBIX - Pexum
nocryna: http://oaji.net/

6. [Mpesunentckas Oubmmoreka wum. b.H.Enpumna (0a3a [gaHHBIX —pa3iuyHBIX
npodecCHoHANIBHBIX 00nacTei) - Pexxum qocryna: https:// www.prlib.ru/
7. WNudopmannonno-crpaBouynas cucrema "Koncymerant Ilmoc" - Pexum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrneyeHne AUCHMIUIMHBI (MOAYJs) W IepeYeHb
HH(POPMALMOHHBIX TEXHOJOTHUIi, HCNIOJb3yeMbIX NPH OCYILIECTBJEHUH 00pa30BaTEeIbHOIO
npouecca no JMcuuIinae (MoayJii0), BKJIO4Yasi epevyeHb MPOrpaMMHOro odecrnevyeHust

OcCHOBHOE 000PYI0BAHUE:

Komnsrorepsl
IIpoekrop
Mynsrumenuiiabiii kKoMIuiekT Ne2 B coctaBe:mpoektop Casio XJ-M146,35kpan



180*180,kperieHue MOTOIOYHOE
[lepconanbublii komnbroTep Ne3 "B-tronix professional 3872\2015"
TeneBnsnonHasnanens tenesusop Samsung UE40HS5003

[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
KoncynbrantlLoc
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO,
COKpAII[EHHOE

Konx 1 popmynipoBKka KOMIIETCHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS

KOMIIECTCHIIMN

01.03.04 «ITpuknagsa
sI MaTEMaTHKa»
(B-TIM)

IIKB-3 : CriocobeH oCcyIIecTBIATh
cOop, 06pabOTKy U aHATU3 OOJIBIIN
X TAHHBIX

HHBIMHU

[IKB-3.1k : Mcnonp3yeT U COBEPIICHCTBYET METO
b, MOJIEIIH, QJITOPUTMBI, TEXHOJIOTUH M HHCTPYM
SHTaJIbHbIE CPEJICTBA JUIsl paOOTHI C OOJIBIINMH J1a

AHUAMU

IIKB-3.3x : [IpoBOIUT aHAINTHYECKHE UCCIEIOB
aHUsS B COOTBETCTBHH C COTTIACOBAHHBIMU TPEOOB

pEe3yaBTaThl

KommiereHnust cuutaercsi chOPMUPOBAHHON Ha JAHHOM JTalle B ClIydae, M IOJyYCeHHbIC
06y‘ICHI/ISI Io AJUCHUIINIMHE OLCHCHBI
OLICHUBAHUSI PE3YJIETaTOB O0YyUYCHUS «3aU4TCHOY, YIOBIETBOPUTEIBEHOY, «XOPOLIO», KOTIHIHOY). B
Cllydae OTCYTCTBHSI TIOJIOXKHUTEIBHOW OLCHKMA KOMIICTCHIMS HA JAHHOM OTale CYHTaeTCsl
HeC(OPMHUPOBAHHOM.

IOJIOKUTENBHO  (AMana3oH KpUTEPUEB

2 Iloka3aTe/i OLleHUBAHMS JIAHUPYEMbIX Pe3yJbTATOB 00yUYeHUs

Komnerenuus ITKB-3 «Crnioco6en ocymiecTBiiTh cOop, 00pabOTKy 1 aHaau3 OOJBIINX

JaHHBIX))

Ta6mmma 2.1 — Kpurepuu OolleHKH WHIUKATOPOB TOCTHKEHUS KOMITCTCHIIHH

Kon u popmynmupoBka HHAUKAT
opa JOCTU>KEHUS KOMIIETEHIIUU

PesynbraTel 00y4eHUs 10 JUCIUTUINHE

Kpurepuu orieHHBaHUS pe3ynbT
aToB 00yUeHUS

[IKB-3.1x : Ucnoas3yeT u coBe

PILLIECHCTBYET METOJIbI, MOJICIIH, a
JTOPUTMBI, TEXHOJIOTHU U HHCT

PYMEHTaJIbHBIE CPEICTBA JUIS pa
0OTHI ¢ OOTBITMMH TAHHBIMA

CdopmupoBasieecs cucreMar
MYECKOE 3HAaHUE O COBPEMEHHBI
X METO/IaX, MOJIEIISIX, allTOPUTM
aX, TEXHOJIOTHSIX W MHCTPYMEHT
QTBHBIX CPECTBAX MAIIMHHOTO
o0OyueHus

CdopmupoBasiiieecst cCuCTeMar
MYECKOE YMEHHUE UCIIOIh30BaTh
METOJIbI, MOJIEITH, aJITOPUTMBI, T
€XHOJIOTHH U HHCTPYMEHTAITbH
bI€ CpEICTBA MAIIMHHOTO 00y4Ye
HUS U pabOTHI ¢ OOTBIIUMH [
AHHBIMU

T
K
u
on
i
pe Pesynbrar
pe
3_
3_
Ta
Ta
P 3y | MeTOnoB, MoJIeJIel, anrOpUTMO
b an | B TEXHOJIOTUH U MHCTpYyMEHTAI
| e | PHPIX CPEIICTB MAIIMHHOTO 00y4
eHUs
v UCIIOJIb30BaTh METObI, MOJIENIU
P M , AITOPUTMBI, TEXHOJIOTHH U UH
pi e | CTPYMEHTAJIbHBIC CpE/iCTBA Ma
2 e | HIMHHOTO oOyuenus ais pabot
bl ¢ OOJIBIIINMU TAHHBIMH
H | mporpamMmupoBanus MeTONIOB,
P aB MoJiesiel, anropuTMOB MalllMHH
a o oro o0y4YeHHs C UCIOIb30BaHUE
3 «u | M COBPEMEHHBIX TEXHOJIOTHH 1
MHCTPYMEHTAIbHBIX CPEJICTB

Ccopmupoasmieecst CHCTEMAT

MYECKO€E BIIaJICHUE HABBIKAMMU IT
pOrpaMMHpPOBaHUS HAa COBPEME

HHBIX SI3BIKaX MPOTPaMMHPOBAH
1Sl METOJIOB, MOJICTICH, aJITOPUT
MOB MAIIMHHOTO 00Yy4EHUs C UC
M0JIb30BAHUEM COBPEMEHHBIX T

€XHOJIOTHH U MHCTPYMEHTaJIbH

BIX CPENICTB




[IKB-3.3k : [IpoBoauT aHamuT
YECKHE MCCIIEIOBAHNS B COOTBE
TCTBHUH C COTrJIacOBaHHbIMU Tped | P
OBaHUSAMH bl
4
P
5
P
6

30
aH
ue

TpeOOBaHUI! K MPOBEACHUIO aHA
JUTHUYCCKUX UCCIICIOBAHUI ISt
cOopa, 00pabOTKK U aHaNIK3a 00
JBIIMX JaHHBIX METOIAMH Marll
HHHOTO 00y4eHHUs

CdopmupoBasieecst cucreMar
MYECKOE 3HAHHE O COBPEMEHHBI
X TpeOOBaHUIX K MPOBEJCHUIO
AHAJMTHYECKUX MCCIICIOBAHUM
Ut cOopa, 00pabOTKH U aHAIH3
a OOJIBIIMX JaHHBIX METOJIaMHU
MalIMHHOTO O0YUYeHUsI

CH
uec

HPOBOAUTH AHATUTHYECKHE HCC
JieTOBaHus 10 cOopy, 00paboTK
€ U aHAJT3y OOJIBIINX JaHHBIX
METOIaMU MAIIIMHHOTO 00yUeH
ust

CdopmupoBasieecs cucTeMar
MYECKOE YMEHHE OCYIIECTBIISTH
AQHAJINTUYECKUE HCCIICJOBAHMS
1o cbopy, 00paboTKe U aHAIN3Y
OOJTBIINX TAHHBIX C TTOCTIEIYI0
el 00paboTKON MEeToTaMH Ma
MIMHHOTO O00y4eHHs

aB
bl
KH

MIPOBEJICHUS AHATTUTHYECKUX UC
CJICIOBAHHN TS PEIICHHS TIPaK
THYECKHX 33/1a4 METOJJaMH Malll
HWHHOTO 00Y4eHuUs

Ccopmupoasmieecst CHCTEMAT

MYECKOe BIIaJICHUE HABBIKAMH IT
POBE/ICHHS AaHATUTHIECKIX HCC
JIeTOBAHMI JUIS PEIICHUS MTPAKT
MYECKHX 337]a4 COBPEMEHHBIMU
METOAaMHU MALIMHHOTO 00yYeH

ust

Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C paznenoM 2 Paboueil mporpammbl AMCHMITIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

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

KoHTponupyemble IIaHupyeMBbIe pe3y
JIBTAThI 00YYCHUS

KoHTponupyemble TeMBbI

HaunMeHOBaHHE OIIEHOYHOTO CPECTBA U TP
encrasienne ero B DOC

JUCLIUITINHBI

Texymuii KOHTPOJIb

IIpomexxyTouHas art
TecTalus

Ounas popma oOydeHus

P/I1

3HaHUE : METOJOB, MOJEN
€l, aIropuTMOB, TEXHOJIO
THH ¥ HTHCTPYMEHTAIBHBIX
CpPEACTB MaIIMHHOTO 00yY
eHHs

1.1. OcHOBHBIE TTOHSITHS

MAaIIMHHOTO 00yYeHUs e

Joxma, cooOmeHu

Tect

P2

YMeHue : HCI0Ib30BaTh M
€TOJIbI, MOJICIIN, aJITOPUT
MBI, TEXHOJIOTUU U UHCTP
YMEHTaJIbHBIE CPE/ICTBA M
AIIMHHOTO O0YYEHUS IS
paboThI ¢ OONBIIMMU 1aH
HBIMU

1.2. MeToapl MallIuHHOM
perpeccun

Ketic-3amaua

Tect

P13

HaBbIku : mporpaMmMupoB
aHWsI METOJIOB, MOJICTIEH,
ITOPUTMOB MAIITHHHOTO
00yueHHs ¢ HCIOIB30BaH
HEM COBPEMEHHBIX TEXHO
JIOTHH ¥ MHCTPYMEHTAIbH
BIX CPEJICTB

1.3. MeToapl MallIMHHOM
KJaccu(QUKaIIH

Ketic-3amaua

Tect

1.5. IlpunoxeHus: METOA0
B MaIIMHHOTO OOYYEHUS

Ketic-3amaua

Tect

P14

3HaHMe : TpeOOBAHUH K II
POBEICHHIO AaHATUTUYECK
HUX UCCIIEAOBAHUN 111 cOO
pa, 00pabOTKHU M aHAN3a
OOJTBIINX JTaHHBIX METO/A
MH MAIIMHHOTO 00yYEeHUS

1.4. HeiipoceTeBbie TEXHO
JOTHH

(S

Jloknazn, cooOIeHn

Tect




P15 YMeHue : IpOBOUTE aHa 1.1. OcHOBHBIE TOHSITHS .
Ketic-3amaua Tect
JUTUYCCKUE UCCIIEIOBAaHU MAIIMHHOTO 06y‘IeHI/I$I
s 1o cbopy, 00paboTKe
aHaTU3y OOJBIINX TaHHBI 1.5. TIpsIosKeHUs METOO e T
elic-3ama4a ecT
X MCTOAaMu MallnHHOTO B MAIIHHHOTO 00yYeHHst o
o0yueHHS
P16 Happiky : nposenenns an | 1.4, HelipoceTeBble TEXHO Keiic-saaua Tecr
AJTUTHYCCKUX UCCIEN0BAH | jormm A
Wi U peIeHUs PaKTHY
eckux 3a1a4y Metogamu ma | 1.5. IIprioxeHns mMerono Keiic-3a1aua Tecr
LIHHOTO 00y YCHHMs B MAIIMHHOTO 00YJIeHHS

4 Onucanue Npoueaypbl OCHUBAHUS

KadectBO CcPOpMHUPOBAHHOCTH KOMITCTCHIIMH HAa JaHHOM OJTare OICHUBACTCS I10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIN KOJHUYECTBCHHOHM OILICHKH,
BEIpOXKEHHOW B Oaymax. MakcuMmanbHas cymMma 0OauioB mo guciuruimHe (Momymo) paBHa 100

OayutaMm.

Bun yueOHoli nesTeabHOCTH

Jlexuun

[IpaxTrueckue 3aHATUA
IIpomesxyTouHas aTTecTarys

60
20

CamocrosTenbHas pabora

Htoro

60 20

Keiic-3agaua Tect Jloknan Mtoro

10 10
60
20
10 10
20 100

CyMMa GaHHOB, Ha6paHHBIX CTYACHTOM IIO BCEM BHJIaM yqe6H0171 ACATCIIbHOCTU B paMKax
JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

CymMma 6anioB

10 AUCLMILINHE

O1eHKa IO TPOMEKY
TOYHOMU aTTeCTAIUU

XapakTepHCcTHKa KauyecTBa C(QOPMUPOBAHHOCTH KOMIIETEHIIUH

«3a4TeHoy /

CTyaeHT IeMOHCTPHPYET C(OPMHPOBAHHOCTh JUCIMILUIMHAPHBIX KOMIICTEHIUH, 00
HapyKMBaeT BCECTOPOHHEE, CHCTEMAaTHIECKoe U NTy0OKoe 3HaHuE y4eOHOTro MaTep
naja, yCBOMJI OCHOBHYIO JIUTEPATYPy U 3HAKOM C JIOTOIHHUTENBHON INTEpaTypoii, pe

ot 91 nio 100 «OTITUYHO KOMCH/IOBAaHHOM MPOrpaMMOii, yMeeT CBOOOTHO BBITIOHATH MPAKTUUCCKHIE 3aaHHs,
MIPEIyCMOTPEHHBIC IPOTPaMMO¥, CBOOOIHO ONEPHPYET NPUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET CHOPMUPOBAHHOCTh JUCIUILTMHAPHBIX KOMIICTCHIHIA: OC
ot 76 110 90 «3a4TEHO) / HOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIIbHBIE 0111}461(1/1, HET
«XOPOLIO» OYHOCTH, 3aTPYAHEHUS IIPH aHATUTUYECKUX OINEpalUaX, IEPEHOCE 3HAHUU U YMEHU
1 Ha HOBBIC, HCCTAaHIAPTHBIC chyaunn.
CTyneHT IeMOHCTpUpYeT CHOPMUPOBAHHOCTh AUCIUATUIMHAPHBIX KOMIIETCHITHHA: B X
«3a4TeHo» / 0J1¢ KOHTPOJIBHBIX MEPONPHUATHII JOMYCKAIOTCSA 3HAUYUTENbHBIE OIINOKH, POSBISIETC
ot 61 1o 75 «YJIOBJIETBOPUTENIBH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUH, YMEHU, HABBIKOB 110 HEKOTOPBIM JUCLUIUIMHAPH
o» BIM KOMIIETCHIIMSIM, CTYICHT HMCIBITBIBACT 3HAUYNUTEIBHBIC 3aTPYJHEHUS MU ONIEPUP
OBaHMHU 3HAHWSIMHU M YMECHHSAMH IIPU UX IIEPEHOCE HAa HOBBIC CUTYALNH.
«HE 3a4TCHOY /
ot 41 10 60 P —— VY crynenra He cdoolenpOBaHuLI JMCLUIIIIMHAPHBIE KOMIIETEHIIUH, TIPOSBIISECTCS HEZO
CTaTOYHOCTB 3HAaHWW, YMCHUI, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 P — JucuuninuHapHble KOMIETEHUUH HE C(}iOpMI/IpO]zaHBI. IIposiBnsieTcst monHoe WiIu
How MPAaKTUYECKHU ITOJTHOC OTCyTCTBI/Ie 3HaHWH, yMeHl/II/I, HaBBIKOB.

5 HpHMepHI)Ie OLCHOYHbBIC CpEACTBA

5.1 3apanus 1Jia pereHus Keic-3axaun

1. Keiic-3apaua «Bbl1aua kpeaura KineHTy» (tema 1)




Jis mpeioKeHHBIX ONMUCaHUK WHGpOpMalMK O KIMEHTax OaHKa, MOCTPOUTH pELIaolIee
JIEPEBO ISl ONPEIETICHUS, CTOUTH JIM BBIJABAaTh KIINEHTY KPEIUT WIH HET.

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

JUid npennokKEeHHbIX OMNMCAaHUM TpaH3aKUUH KIMEHTOB OaHKOB, IOCTPOUTb CHCTEMY
antu¢gpona (Ha Oaze anropuTMa peLIAIOIIEro JAepeBa), KOTopas CIIOCOOHAa MOHUMAaTh, Kakoe
MTOBEJICHUE SBIISIECTCSA TUITMYHBIM I JAHHOTO IOJIB30BATENS, a KOTJa OTKJIOHUIIOCH OT HOPMBI.

3. Keiic-3agaua «IIporno3upoBanue 10X01a KJIHeHTa» (Tema 2)

Jl1s IpensoKeHHBIX ONMCAHUM poja AESITEIbHOCTH KIMEHTOB CIIPOTrHO3MPOBATh YPOBEHb
JI0X0a KiMeHTa (Takas HMH(OpMalus MOXET ObITh MOJE3HOW MpHU OIpeneieHUH CIIOCOOHOCTH
KJIMEHTA OIUIaYMBaTh KPEJUT).

4. Keiic-3anaua «IlepcoHann3npoBaHHble MPeAJI0KeHUsI HA OCHOBE TPaH3aKIMii» (Tema
3)

JUis mpeU1osKeHHBIX OMMCAaHUM TpaH3aKIMi KIMEHTOB OaHKa HAyYUThCS JIeNaTh KIMEHTaM
MIEPCOHANIbHBIE MPEJIOKEHNS, IPU ITOM BbII€TICHBI TPU OCHOBHBIE TPYIIIIBL:

— BankoBcKHe NMPOAYKTHI U cepBHChl. B nanHOl rpymnne 3azay OaHK IpeasiaraeT CBOU
cepBuchl (Hampumep, omnata JKKX yepe3 caliT win NPUIOKEHUE), a TAaKXKE YCIYTH, HalpuMep,
KpPEAUTHI U BKIJIAJIBI;

— IMapTHepckue oddepnl. Tak kak 6aHK UMEET MHOTO HHQOpPMAIMH O MOBEICHUH €ro
KJINEHTOB, TO OH MOXET IIOMOIaTh IIPOBOJUTH PEKIaMHbIC KaMIIaHUU MapTHEpaM. B TakoM ciryyae
peKiIaMy O TIIOKyIIKE TEXHUKH I0JIy4YaT TOJBKO T€ KJIMEHTBl, KTO B 3TOM IOTEHIMAIBHO
3aMHTEPECOBAH;

— Hexommepueckue coBeTbl. JTa rpynna 3ajad HHTEpECHa TEM, 4YTO MTHOBEHHOM
npuOBUIM HU OJJHA U3 CTOPOH HE Nojdyd4aeT. B pamkax gaHHON rpynmbl OaHK MOKa3bIBAaeT MOJIE3HYIO
UHPOPMALIMIO KJIMEHTaM, TEM CaMbIM 3apaldaThIBas X JIOSIIBHOCTH;

5. Keiic-3anaua «HelipoHHbIe ceTH 1JI PACIO3HABAHUS 00bEKTOB)» (TeMa 4)

J1g mpe/UIoKEHHBIX aTaceTOB COCTAaBUTH AJITOPUTM pACcIO3HABaHMUS C HCIIOJIB30BAHHUEM
HEHUPOHHBIX ceTeil. CTYIEHTHI CAMOCTOSTEIIEHO BEIOUPAIOT ONTUMATBHYIO apXUTEKTYPY HEHPOHHOM
CeTH.

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

Jlnis peIioKEeHHBIX ONMCAHWA CpPEIbl areHTa COCTaBHTH IEpPEUeHb BAapHUAHTOB BBHIOOPOB
JEUCTBUM areHTa B 3aBUCHUMOCTHM OT COCTOSIHHSL C I€JIBI0 MAaKCUMH3alUd CYMMapHOTO
BO3HArpakaeHus. Bo3aMoXXHbI Ba pekxrMa pabOTHI areHTa:

Exploration - 5T0 cragus, Ha KOTOpPOW areHT cTapaeTrcs NpOaHAIU3HPOBaTh Cpeay H
MOHSATH, KaK eMy cjiellyeT ceOsl BECTH;

Exploitation - 370 cragus, Ha KOTOpPOH areHT NPUMEHSET MOJIYYEHHbIE 3HAHUS C ILIEJIBIO
MOJIy4eHHsl HauOOJIbIIEr0 BO3HATPAXKACHUS.

Kpamxue memoouueckue ykazanus

Ha BpImonHEHNE OQHOTO Kelc-3aaHusl OTBOAUTCS HE MEHEE OJHOIO ABYX4ACOBOI'O 3aHSATHS
(BKJIIOYAsi 3aTpaThl BPEMEHU Ha MPOBEAECHUE NMPOMEXKYTOYHOIO TECTa Ha IOCIEIHEM B y4eOHOM
NEepUOAE TNPAaKTHUUECKOM 3aHsATHM). [lociie BBINOJHEHUS KaXIOro Keica CTYAEHT JOJIKEH
MIPEJICTaBUTh OTYET O €ro BBIIIOJIHEHUH, a TaKXKe, M0 YyKa3aHUSM IMpernojaBaTelis, BbIIOIHUTH
JIOTIOJTHUTENBHBIE 3a/IaHUs 10 TeME NMPAKTUYECKONW PabOTHI.

IHlIkana oyenku

B
NQ?{HOHI/ICGIHI/IC
bI

4

CTyzeHT IeMOHCTPHUpPYET YMEHHSI HA HTOTOBOM YPOBHE: yMeeT CBOOOIHO BEINOJTHATH IIPAKTUUECKUE 3aIaHUs, IPEyCMOTPEHH
bI€ IPOTrPaMMOH, CBOOOTHO ONEpHpyeT MPHOOPETEHHBIMHI YMEHUSIMH, IPIMEHSIET X B CUTYalUsIX MTOBBIIICHHON CIOKHOCTH.

6
0



CTy,Z[eHT JACMOHCTPHUPYET YMEHMS Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBLIEC YMEHMS, HO JOIIYCKAIOTCSI HE3HAYUTECIIbHBIC

4- o
OH_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU aHAIIUTHYICCKUX OIICpalusiX, ICPEHOCEC YMCHUU HAa HOBLIC, HECTAHAAPTHBIC CUTYAllUU.

4
8
2
4 CTyzneHT JeMOHCTPUPYET YMEHUS U HaBBIKM Ha 0a30BOM YPOBHE: B X0/1¢ KOHTPOJIbHBIX MEPOIPHUATUH JOIYCKAIOTCS 3HAUUTEIb
3 — Hble OIMOKH, IPOSIBISIETCS] OTCYTCTBHE OTIENBHBIX YMEHHH, HABBIKOB MO TUCHUINIMHAPHON KOMIIETCHIINH, NCTIBITHIBAIOTCS 3HA
3 4uTenbHBIC 3aTPYJHEHUS IPU OLEPUPOBAHUM YMEHHUAMU U IIPU UX IEPEHOCE HA HOBBIC CUTYaLMH.
6
1
1
2 — CTyzeHT IeMOHCTPUpPYET YMEHHUS U HaBBIKK Ha YPOBHE HIDKE 0a30BOTO: NMPOSIBISIETCS HEAOCTATOYHOCTh YMEHHUH M HABBIKOB.
2
3
0

1 B CTy,Z[eHTOM TMPOSABJIACTCA ITOJIHOC WJIM NPAKTUYCCKU ITOJIHOE OTCYTCTBUE yMeHI/Iﬁ 1 HABBIKOB.

O

5.2 Ilpumepnbl TECTOBBIX 3aJaHU

OcHosHble NOHAMUSA MAUWUHHO20 00YYeHUS.

Bribepute U3 nepeuncieHHbIX HUXKeE MOJIX00B TOT, KOTOPbI Hanboiee COOTBETCTBYET Ha
MOJIXO0/l MAIIMHHOTO 00yYEeHUs?

1) Ilepenats 3aaauy sKcnepTam JUlsl COCTaBICHUS aIrOPUTMa pa3JieIeHus 0JIb30BaTeNlel Ha
JIBE TPYIIIBI HA OCHOBE MPO(ECCHOHATBFHOTO OIBITA ATUX IKCIEPTOB

2) [lepenath 3agady SKCIEepTaM JUIsl COCTaBJICHUS aJIrOpUTMa pas3esieHus oJb30BaTesel Ha
JIBE TPYMIBI HA OCHOBE COOPAHHBIX 3a MPEAbLIYIUE TOIbl JAHHBIX

3) CocTtaBuTh NPaBUIIO, PaA3JENSIOIIEE I0OJIB30BATENECH MO AHAJIOTMM C YXKE PELICHHBIM
MPELEICHTOM, IPYTOi, HO CXOXKEH 3a1aueit

YTo HaXOANUTCS B HEJIUCTOBBIX BEPIIMHAX PELIAIOLIETO AepeBa?

1) OO6BeKTHI

2) Paznensitonue BOmpockl

3) Ilpusnaku

B kakoM ciyyae HMOCTpPOEHHBIM aJrOpUTM PELIAIOIIETo JIepeBa JIeT4Ye MpOaHaTU3UpOBATh
YEJIOBEKY?

1) B ciiyyae malieHbKOTO 4KCIia BEPIIUH JIepeBa

2) B cirygae 601b1110T0 YKCiIa BEPIIUH JIEpEBa

3) B cnyuae 6onbioro yncia pedep nepesa

4) B cimyuae ManeHbKOT0o 4ucia pedep nepena

Memoowt mawunHoU pecpeccuu.

ABTOMaTHYeCKasl OIICHKA CTOMMOCTH KBAapTHPBI SBISETCS aKTyaJlbHOH 3ajadedl B
0aHKOBCKO# cepe. Onpenenure K KAKOMY THITY OHa OTHOCHUTCSI.

1) 3agaua knaccuduranuu

2) 3agava perpeccun

3) 3apaua Kiactepuzalu

4) 3agaya mpOrHO3UPOBAHUS

Yro Ha3bIBaeTCs MEPEOOYICHUEM alITOPUTMA MAIIIMHHOTO 00y4YeHHUsI?

1) xapakrepucTHKa METOJa MAIIMHHOTO OOy4YeHHUs, O3HA4amllas, 4YTO alTOPUTM
MaKCHMaJIbHO TOYHO ONTUCHIBACT JAHHBIC

2) mpobJieMa anropuTMOB MAITUHHOTO 00y4YeHHsI, ¢ Hell He0OX0IUMO OOPOTHCS

3) xapakTepuCTHKa METOJ[a MAIIMHHOTO O0yYeHHs, O3HAYAIOIasi, YTO aJrOpuTM o0ydaercs
CJIMTIIIKOM JIOJITO

Uro o3HauaeT BeIpakeHue "HeT OecmaTHoro obena” (no free lunch)?

1) CymiecTByeT YHUBEPCATBHBIN aJTOPUTM IS PEIICHUS BCEX 3a/1a4, HO OH CTOUT JIOPOTO

2) PeanmbHBIE TMPOIECCH CIHIIKOM CJIOXHBIE, YTOOBI OMHCaTh WX a0COJIOTHO TOYHO



MaTEMaTUYECKON MOJENBIO

3) 3amaua perpeccuu Jerye 3a1auu KiaccuuKanum

Memoovl mawunHOU K1accugurkayuu.

[Ipenmnonoxum, 4TO UMeIach HEKOTOpasi aBTOMATU3UPOBAaHHAs CUCTEMa, KoTopasi paboTaia
C HCIIOJIb30BAHUEM OOJBIIOTO KOJUYECTBA IBPUCTUK. UTO MOXKHO CAENaTh C 3BPUCTUKAMHU, €CIIU
ObUIO TPHUHATO pEIICHWE 3aMEHUTh ABTOMATHU3UPOBAaHHYIO CHCTEMY Ha CHUCTEMY MAaIIMHHOTO
o0yuenus?

1) Wcnonp3oBaTh 3BpUCTHYECKHE IMpaBWiIa AJI U3BICUYEHUS MPHU3HAKOB, KOTOPHIE 3aTeM
OyayT 1MOoJIaBaThCs B AITOPUTM MAIIMHHOTO O0YYEeHHUS

2) VYnanuth BeCh KOJ 3BPUCTHYECKUX MPABHJI B IIEJIIX OCBOOOXIECHUS IOMOJHUTEIHHOIO
MecTa JIJIsl XpaHeHUS JaHHBIX

3) HeoOxomumMoO OTMEHHUTH MPHHATOE pEIIEHHE, MOTOMY YTO 3BPUCTHUYECKUX IPaBHI
JIOCTATOYHO ISl pELIeHUs JTI00BIX 3a1a4

[Tpenmnonoxum, 4To HEOOXOAMMO Y3HATh, KaKU€ M3MEHEHHS B MOOMIBHOM MPUIIOKEHUU
0aHKa XOuyeT YBUAETh CPEIHECTATUCTUYECKUI pocCUsHUH. JIJIs 3TOro pemieHo MpoBECTU
COLIMANIBHBIA OIpPOC cpeAr OONBIIOTO YHCIAa CTYACHTOB HECKOJBKHMX MOCKOBCKHX By30B: MI'Y,
MO®THU u HY BIID. byayT a1 npu 3TOM AOCTOBEPHBIE PE3YAbTaThl MM CTOUT CKOPPEKTUPOBAThH
ayJIUTOPHIO, Ha KOTOPOI MPOBOIUTCS Onpoc?

1) He Hy»HO HUYETO KOPPEKTHPOBATH, PE3yJIbTAThI OyIyT JOCTOBEPHBIE

2) Jlis AOCTOBEPHOCTH PE3YJABTaTOB HEOOXOJUMO MOAKIIOUUTH K OMPOCY CTYACHTOB W3
JIpYyTruX TOpooB U By30B Poccun

3) Jlnst TOCTOBEPHOCTH Pe3yIbTaTOB HEOOXOAMMO ONPAIINBATE BCE CIOM HaceneHus: Poccun,
MCIOJIB3YIOLIME MOOMIIBHOE NMPUIIOKEHNE OaHKa.

UeMm oOTIMYaETCs CTOXACTUYECKUI TPagUEHTHBIH CIYCK OT OOBIYHOTO T'PaJUEHTHOTO
ciycka?

1) Ucnonp3yeTcs cimyyaiiHblid BEIOOD 11ara rpaJJUeHTHOIO CITyCKa

2) IIpocmarpuBaeTcs BBIOOpKAa B CIy4ailHOM TOpsKE, dYalle OOHOBISETCS BEKTOP
[apaMeTpoB

3) BeiOupaetcs kaxaas n-s TOuka (HacTpauBaeMbIi TapamMeTp) CIydailHbIM 00pa3oM, YTOOBI
HE 3aCTPeBATh B JIOKAIbHBIX MUHUMYMax

Hetipocemesvie mexnonozuu.

HeliponHass cetb, B KOTOPOM KaXIblii HEHPOH B Y3JI€ PELIETKU CBSI3aH TOJBKO C
OnmkalIuMu HelpoHaMH, Ha3bIBAETCS:

a. CnabocBsi3Has HEHPOHHAs CETh,

b. [uknmueckas HeHpPOHHAS CETh,

¢. MHorocoiiHasi HeUpOHHAsI CETh,

d. ITonHOCBsI3HAS HEWPOHHAS CETh.

Kak Ha3bpIBaeTCsl HEMPOHHAS CETh, B KOTOPOM €CTh XOTS OBl OJIMH CIIOH, BBIXOJIHBIC CHTHAJIBI
C KOTOPOT'O MOCTYMAIOT Ha 3TOT K€ CJIOM WM Ha OUH U3 MPEABIIYIINUX CIOEB.

a. PexyppeHTHast HEMpOHHAs CETb,

b. HelipoHHas ceTh NpsSMOTo pacrpoCcTpaHEeHUs,

c. HelipoHHast ceTb BCTPEUHOTO pacpOCTpaHEHUs,

d. PenmpkynsunoHHast HEWPOHHAS CETh.

OO0y4deHne HEUPOHHOM CETH C YUHUTENIeM MPEANoJaraeT, yTo:

a. [y KaX10ro BXOJJHOT'O BEKTOpa U3BeCTEH TpeOyeMblil BBIXO/,

b. B kauecTBe 00yUaromux MpUMEpOB UCTIONB3YIOTCS TOJIBKO BXOIHBIC 3HAYCHUS,

c. HeusBecTHBI BBIXO/IBI CETH, HO U3BECTHA KPUTHUUECKAsA OLEHKA MPABUJIBHOCTHU CETH,

d. CymectByeT oOy4arolias nporpamma.

Kak HazpiBaeTcst ayieMeHT (popmanbHOro HelpoHa, MpeoOpasyIoUInil TeKyllee COCTOSHUE
HEWpPOHA B BBIXOAHOW CUTHAJ MO0 HEKOTOPOMY HEIMHEHHOMY 3aKOHY?

a. HenmuHeitneplil oneparop,

b. Cunarc,



c. Cymmarop,

d. Touka BeTBNIEHUS.

['pagveHTHBIM aNrOpUTMOM OOyuYeHHs] HEMPOHHOW CETH, B XOJ€ KOTOPOro Beca HEHpOHOB
KaXKJOro CJIOSl 3TOW CETH PEKYPCHBHO KOPPEKTUPYIOTCA C yYETOM CHUTHAJIOB, MOCTYNHBIIUX OT
HPEIBIAYIIErO CJIOS U OIIMOKH KaX/10T0 €05, SIBJISETCS:

a. Anroput™ o0yueHHs ¢ 00paTHBIM PaCIPOCTPAHEHUEM OIINOKH,

b. Anroputm o0yuenust Koxonena,

c. Aroput™ oOyudeHHsI IEpPCENTPOHa,

d. Anroput™m o0yuyenus Xondumina.

Ipunoorcenus Mmemooos MauunHo20 00yYeHusl.

[TpennonoxumM, HEOOXOUMO pelIaTh 3a4ady ONpeneseHus yucia Joaeil Ha ¢oTtorpadpum.
3amaun MoJO0OHOTO poJia BOSHUKAIOT, HAIPHUMED, C LIEIbI0 ONpPEACTICHUS KOJTMYECTBAa TOCETHTEIEH
HoMelleHus B pa3Hoe Bpems. Kakoil kiacc MeToJoB sABisieTca Haubosiee 3(pPeKTUBHBIM Ul ITOH
3amaun’?

1) CBépTouHbIE HEHPOHHBIE CETU

2) Pemrarommue nepeBbst

3) PexyppeHTHbBIE HEUPOHHBIE CETH

Bri0epure onpenenenue repmuna Deep Learning.

1) Pa3zgen MmammHHOTO 00Y4YeHUs, KOTOPBIN N3y4aeT MHOTOCIOWHBIE HEHPOHHBIE CETH

2) Pa3zgen MammMHHOTO OOy4YeHHs, K KOTOPOMY OTHOCSATCS aJTOPUTMBI, OCHOBAaHHBIC Ha
rIIyOOKOM NOHUMAaHUU IPEeIMETHON 00IacTH

3) Pazgen MammHHOTO OOy4eHHMs, KOTOPBI HM3y4yaeT METOAbl KiIacCHU(PHUKAIMM >KUBBIX
cyuiectB 1o ¢ororpadusam

Yrto npeacrasiisieT U3 ced MeTO 00YyUEeHHUs 32 CUeT JeMOHCTPALH B
Reinforcement Learning B po6oTrorexnuke?

1) OOyuenue poOOTa Ha OCHOBE BHJICO3ANMHMCEH YEIIOBEKa, BEPHO BBHITIOJHSIOIIETO
TpeOyeMble MaHUITYJISLIUH

2) OGy4eHus: pobOTa Ha OCHOBE JEMOHCTpAIlMU €My OOBEKTOB, JJISI KOTOPBIX TpeOyercs
IPOU3BOIUTh MAHUITYJISILIUN

3) ObGyuyenue poOoTa Ha OCHOBE JEMOHCTPALUHU APYTUX POOOTOB, PEIIAIONINX Pa3TUYHBIC
3aa4uu

Kpamxue memoouueckue ykazanus

[TpoMeXyTOUHBI TECT NPOBOJUTCA B JIIEKTPOHHOH (opMe BO BpeMs TIOCIEIHETO B
y4eOHOM TIEpHOJIe TMPAKTHYECKOTO 3aHsATHA. TecT coctomt u3 20 TecToBBIX 3amaHuii. Ha
BBINOJIHEHHE TecTa 0TBoAUTCS 20 MuHYT. Bo BpeMsi mpoBeieHus TecTa CIOIb30BAHUE JIUTEPATYPhI
U IPYTUX WHPOPMAIMOHHBIX PECYPCOB JIOIYCKACTCS TOIBKO MO MPEIBAPUTEIEHOMY COTIACOBAHUIO
C MpenoaBaTesIeM.

IlIkana oyenku
Nebamnsl Onucanue
19-20 IIpoueHT mpaBUIIBHBIX OTBETOB OT 95% 10 100%
16-18 IIpoueHT mpaBuiIbHBIX 0TBETOB OT 80 10 94%
13—15 IIpoueHT mpaBUIIBHBIX OTBETOB OT 65 10 79%
9-12 IIpoueHT mpaBUIBHBIX OTBETOB OT 45 10 64%
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0-8  IIpoueHT mpaBUIIBHBIX OTBETOB MeHee 45%

5.3 IlepeyeHn TeM JOKJIAA0B, COOOIIEHUIT

[Ipumepsl TeM q0KIa10B
1. MeToibl MAaIIMHHOTO O0YUYEHHSI: METOIbl PErPECCHH.
2. MeTo bl MalTMHHOTO O0YYEHHUs: METO bl KJIacCU(UKALINH.



3. MeTo/1pl MAaIIMHHOTO O0YYECHHS: METOBI KIIaCTEPU3aLIUH.

4. MHOroCIIO/HbIE HEUPOHHBIE CETH.

5. IlpunoxeHust CBEPTOYHBIX HEMPOHHBIX CETEM.

6. ABroMaTmueckass 00pa0OTKa €CTECTBEHHOI'O s3bIKa C UCIIOJIB30BAaHUEM METOJIOB
MaITUHHOTO 00yYCHUSI.

7. Merton Reinforcement Learning.

8. MeToabl MallIMHHOTO 00Y4YEeHHs] B aBTOMOOUIILHON MTPOMBIIIIJIEHHOCTH.

9. MeToapl MalIMHHOTO 00y4YeHHUsI B POOOTOTEXHUKE.

10. IlepcoHanpHble yMHBIE ACCUCTEHTHI.

Kpamkue memoouueckue ykazanus

Joknan mpeactaBnsieT coboi myOnWyHOE COOOIIeHHe, MpEeanoiaramllee pa3BepHyTOe
U3JI0KCHUE Ha OIpeNesieHHylo Temy. JloKiman - 3TO BHJ CaMOCTOSATENBHOW paboThI, KOTOPBIH
crnocoOcTByeT (POPMUPOBAHUIO Y CTYJIEHTOB HAaBBIKOB HCCIIENOBATENbCKOW pabOTHI, pacHIMpsieT
MI03HABATEJIbHBIE HHTEPECHI, IPUYYAET KPUTUUECKU MBICIIUTH.

[TonroroBka fqokiaja npeArnoiaraeT CAeayoIue 3Tarbl:

1. Onpenenenue 1eau goknana (MHGoOpMUpPOBaTh, OOBICHUTH, OOCYAUTH YTO-TO (MPOOIEMY,
pEeLIeHnE, CUTYalUIO U T.I1.).

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

3. CocraBnenue miaaHa JOKJIanga, pacrnpeaeseHue coOpaHHOro MaTepuaia B HEOOXOAUMOi
JIOTUYECKON MOCIIEA0BATEIBHOCTH.

4. Komno3uninonHoe ohopMiIeHHE TOKIIaa B BUJIE AICKTPOHHON MTPE3CHTAIIUH.

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

Berymnenne copepkuT: (GOpMyNTHpPOBKY TEMBI JIOKJIAJa; aKTyalbHOCTh TEMBI, aHAIU3
JTUTEPATyPHBIX UICTOYHUKOB (PEKOMEH]IyeTCs HCIIONIb30BaTh JaHHbIE 3a TIocaeaHue 3-5 1eT).

OcHOBHasi 4acTb COCTOMT W3 HECKOJBKHX pPa3feliOB, IOCTENEHHO PACKPBIBAIOIIUX TEMY.
Ecin HeoOxomumo, [uisi OOOCHOBAaHUS TEMbl HCIIOJNB3YETCS CChUIKA HAa MCTOYHHUKH C
JIOKa3aTeNbCTBAMHM, B3ATHIMH W3 JIMUTEPATyphl (LUTUPOBAHHWE aBTOPOB, ykazaHue uudp, (axtos,
onpeneneHuit). M3mokeHue MaTepuana  JIODKHO  OBITh  CBSI3HBIM,  IIOCJIE€OBATEIbHBIM,
nokazatenbHbIM.  Croco0  M3J0XKEeHWs MaTepuana Uil  BBICTYIUIGHHS  JOJDKEH HOCHUTh
KOHCITIEKTUBHBIN WJIM TE3UCHBINA XapakTep.

B 3aximroueHuM MOABOJATCS MTOTH, (POPMYIHPYIOTCS IJIABHBIC BBIBOJBI, MOIYCPKUBACTCS
3HaU€HHWE PACCMOTPEHHOM MpoOieMbl, MpeajaraloTcs cambleé BaKHbIE  IPAKTHUYECKHE
PEKOMEHIALINN.

O0BeM TekcTa OKIaAa T0KEH ObITh PACCUMTAH HA MMPOM3HECEHHE JT0KIaaa B TedeHue 7-10
MUHYT.

IIkana oyenku
Ob
Ioma
¢ Onucanne
H I
K bI
a

1

6 CTyHCHT IIOJIHO PACKPBIBAET TEMY AOKIIaJa, BJIAACECT TEPMUHOJIOTHICCKUM alllapaToM, JIOTUIHO U IOCJIIEA0BATEIIBHO U3J1aract
5 Mmarepuall, MOXET 000CHOBATh CBOH CYXIACHUS, IPUMCHUTD 3HAHUS HaA IPAKTUKE, IPUBECTU HeO6XOZ[I/IMLIe IMPpUMEPLI HE TOJIBKO

) us3 y‘{e6HI/IKa, HO U CaMOCTOATECIIBHO C(i)OpMy.HPIpOBaHHLIe.

0

CTyZ{eHT IIOJIHO PpacCKphbIBAaCT TEMY JOKJIaAa, TPaMOTHO HUCIIOJIL3YET TepMI/IHOHOFI/I‘IeCKI/Iﬁ armapar, JJOru4HO U IMOCJI€A0BATCIbHO
4~ wzmaraet Martepuall, MOXKET 000CHOBATh CBOU CYXICHUS, IIPUBECTU HeO6X0,III/IMI>Ie IIPpUMEPHLI HE TOJIBKO U3 y‘{e6HI/IKa, HO U caMO

_1 CTOSITENTBHO C(HOPMYIIMPOBAHHBIE, HO AOITyCKACT OAHY-IBE HETOYHOCTH B OTBETE.

5

—_ =



CTyIeHT pacKpbIBaeT TeMy AOKJIa/ia, OOHAPYKUBACT 3HAHUE U IIOHMMAaHHE OCHOBHBIX IOJIOXKEHUH TaHHOW TEeMBI, HO U3J1araeT M
aTepuall HEeloJIHO U JIOIyCKaeT HETOYHOCTH B ONPEIeNICHUH IIOHATHH WK (OpMyJIMPOBKE BBIBOJIOB; HE yMEET JOCTATOYHO IIy0
" OKO U JIOKa3aTebHO 000CHOBATH CBOH CY)KICHHS U TIPHBECTH CBOM TIPUMEPHI, H3JIaTaeT MaTepHall HeloCIeJ0BaTeIbHO, HeTOCTa
o TOHHO cBOOO/IHO BJIAJICET MOHOJIOIHYECKOM PEUBIO.
CryneHT HerlyOoKo pacKpbIBaeT TeMy, OOHapy>KUBaeT He3HAHHE OOJIbIIEH YaCTH COOTBETCTBYIOLIETO BONIPOCA, AOMYCKAET
2~ oum6ku B HOPMYIIHPOBKE ONPEIEICHUH 1 BBIBOJOB, HCKAKAIOILIHNE UX CMBICI, OECIIOPSIIOYHO M HEYBEPEHHO U3JIaraet

5 Martepuall, HE YMEET AaBaThb apryMCHTUPOBAHHBIC OTBCTHI, JOIIYCKA€T CECPHE3HBIC OIINOKH B CoACpIKaHUU OTBETA.



