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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 un Pe3ynbraTel 00y4eHHs 110 AUCIUIIINHE
HasBanue Konu bopmynupoBka
OIIOII BO, (opMyIHpOBKa HUHAMKATOpa Kon
COKpAIICHHOC KOMIIETCHIINH AOCTIKCHHS pesynb DopMyIHpOBKa pe3yIbTaTa
KOMIETEHIINI
Tara
09.03.03 ITIKB-1 : Cnocoben | IIKB-1.1x: Pl 3HaHMe | cmocoOoB COOPKH MPOTrPAMMHBIX
«IIpuxnagHas | OCyLIECTBIATH OcyuiecTBiser MOJyJIE¥ U KOMIIOHEHT
uH(pOpMaTHKa» | MHTETPaLUIO U cOopKy ITOPUTMOB MAITHHHOTO
(b-1IN) TECTHPOBaHHE MIPOTPaMMHBIX 0o0yueHHs B IPOrpaMMHBII
pabotocnocobHOCTH | MOnyJel u IPOAYKT
HPOTrPaMMHBIX KOMIIOHEHT B P12 Ymenune | cobuparb nporpamMMHbIE MOYJIN
MopyJei n HPOrPaMMHBIH ¥ KOMIIOHEHTB! MAIIMHHOTO
KOMITOHEHT MIPOJYKT 00y4YCHHS B CITUHBII
MPOrpaMMHOTO TPOrpaMMHBIH ITPOIYKT,
obecricueHus OCYIIECTBIAT OTJIAJIKY 1
TECTUPOBAHME IPOTPAMMHOTO
HOpOIYKTa
Pa3 HaBpiku | nporpamMmupoBaHus
HPOrpaMMHBIX MOJYJIel Ha
COBPEMEHHBIX SI3bIKaX
HPOrpaMMHUPOBaHUS MAIIMHHOTO
00yueHHs, COOPKH MPOrpPaMMHBIX
MOJ1yJIel U KOMIIOHEHT B
HPOrpaMMHBII ITPOIYKT,
OCYIIECTBIATH OTJIAIKY
COOpaHHOTO MPOTPAMMHOTO
HpOyKTa
IIKB-5 : Crocoben | ITKB-5.2k : P/14 3Hanue | TpeOoBaHHI K pa3paboTke Koaa
pa3pabaThiBaTh U OcyuiecTBuser MH(POPMALMOHHBIX CUCTEM U 0a3
a/lanTHPOBATh pa3paboTKy JAHHBIX HHPOPMALMOHHBIX
HPHKIIaTHOE kona UC u 6a3 CHCTEM Ha OCHOBE IPUHIIUIIOB
IporpaMMHOE nmaanbix UC MAaIIHHHOTO 00yYeHHs
obecrieueHne P15 YwMmenne | paspabateiBaTh
UH()OPMAITMOHHEIE CHCTEMBI H
6a3bI JTaHHBIX HH(OPMAITMOHHBIX
CHCTEM TSI METOJI0B MAIINHHOTO
00yueHHs
PLI6 HaBbiku | pa3paboTku mpoToTHIA
MH(POPMALTMOHHON CUCTEMBI U €€
0a3bl JTaHHBIX C TPUMEHEHHEM
METOI0B MAIIMHHOTO O0YUYCHUS




2 Mecto qucuuniannsl (MoayJsi) B ctpykrype OITIOII

JuctummmHa «MeToabl MAaIlIMHHOTO O0YYEeHHS» OTHOCUTCS K BAPUATHBHOW YacTH Y4eOHOTO

maHa HanpasieHus noaroroku 09.03.03 "IpuknagHas nadpopmaTuka'.

3. O0beM AUCHUNIMHBI (MOTYJISA)

O0BeM  OUCIAIIIUHEL

(Momynsi) B 3aueTHBIX €IMHHMIIAX C YKa3aHUEM KOJUYEeCTBa
aKaJeMHYeCKUX 4YacoB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommmucs (M0 BHIAM

y4eOHBIX 3aHATUI) U HA CAMOCTOSITENbHYIO paboTy, PUBEIEH B Tabaue 2.

Tabnuna 2 — O61mas TpyJ0eMKOCTh AUCIUTIITMHBI

Tpyzo- OO0BeM KOHTAKTHOI paboThI (dac)
CCMCCTp CMKOCTh
e | (EP | e | SO J— Breayan | cpe | Gt
OI1OIT BO Y VI 0, YHHIOp TopHas
HHA ( > (3.E) Bceero Taln
0300)
nek. | mpak. | 1na0. IA KCP
09.03.03
[TpruknagHas (6]x(0) b1.B 5 3 55 18 36 0 1 0 53 3
uHpopmaTHKa

4 CTpyKTYypa U cojiepKaHue TUCUUILTHHBI (MOTYJIs)

4.1 Crpykrypa gucuuniauasl (moayJas) xisga OPO

TemaTnueckuil miaH, OTpaXKaroIlUK coAepKaHUe AUCHUILUIMHBI (IEPEUEHb PA3AEIOB U TEM),
CTPYKTYpHUPOBAHHOE IO BUIAaM Yy4eOHBIX 3aHATUH C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C

y4eOHBIM IJIAaHOM, MpUBeeH B Tadnuie 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHbel (MOAYAs), BUIBI yU4eOHOW AEATEIBHOCTH M (HOPMBI

Tekymiero koutpods st OO

Kon pe- Kousi-Bo yacoB, oTBeieHHOE Ha Dopma
Ne Ha3zBanue Tembl 3yJbTaTa
Jlex [Ipakr JIab CPC TEKYILEro KOHTPOJIs
00y4eHus
3aImuTa 0TYETa MO
1 OCHOBHBIE OHATHS PIIL PIIS ’ ’ 0 3 MPaKTUIECKOMY
MAalIuHHOT O 06y'-[e1-u/m 3aHATHIO, OTBCTHI HA
TEOPETUUECKHE BOIIPOCHI
3ammuTa 0T4ETa M0
> MeTtoas! MalImHHON P2 4 6 0 10 MIPAKTHYECKOMY
perpeccun 3aHSTHIO, OTBETHI HA
TEOPETUUECKHE BOIIPOCHI
3allMTa OTYETA 110
3 Mertoap! MaITHHHON PII3 6 4 0 3 HMPaKTHIECKOMY
KIaccuuKaym 3aHSTHIO, OTBETHI HA
TEOPETUUECKUE BOIPOCHI
3allMTa OTYETA 110
4 HeiipocereBsie PJI4, PII6 4 14 0 14 HPaKTUIECKOMY
TEeXHOJIOIHH ’ 3aHSTHIO, OTBETHI HA
TEOPETUYECKHE BOTIPOCHI
3allMTa OTYETA 110
5 [Ipuno>xeHust METo10B P13, P15, 2 10 0 18 MPaKTHYECKOMY
MAIIUHHOTO O0YYEHUs P16 3aHSATHIO, OTBETHI HA
TEOPETUUECKUE BONIPOCHI
Hroro no tadmue 18 36 0 53




4.2 CoaepxxaHue pa3iesioB U TeM JHCHUIVIMHBI (Moayas) A ODPO

Tema 1 Ochognbie NOHAMUSL MAUWUHHO2O 00)YeHUsL.

Conepxanue TeMbl: CHCTEMbI HCKYCCTBEHHOTO UHTEIICKTa. CBSI3b MAIIMHHOTO OOYYCHHS C
CHUCTEeMaMH HCKYCCTBEHHOTO WHTeIeKkTa. OCHOBHBIE MOJENM MamuHHOTO oOydeHus. Co3maHue
oOyuaromeit BeIOOpku. Tunsl BeIOOpok. [lepeobyuenue. Pemaromniye nepepbs.

@dopMbl ¥ METOJBI TPOBEACHUS 3aHATHH 10 TeMe, NpPUMEHSIEMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: JICKIIUS, IPAKTHIECKOE 3aHATHE.

Bubl caMOCTOSATEIBHON MOATOTOBKH CTYJACHTOB IO TEME: MOATOTOBKA OTYETOB IO KEHC-
3aJa4aMm, MOITOTOBKA K BBICTYIIJICHHIO C IOKJIAIOM, TOATOTOBKA K MMPOMEKYTOYHON aTTeCTaIlUH.

Tema 2 Memoovl mawunHoU peepeccuu.

Conepxanue temsl: [lonsatue perpeccun. JIunelinas perpeccus. Jloructudeckas perpeccust.
O6oOmatomasi crmocoOHOCT, MammHHOTO o0yueHus. Kpocc-anmmpmanus. AHcaMOnab Mojenei
MAaIIMHHOTO 00yYeHHSI.

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

Bunpl caMocTOATENBHON MOATOTOBKM CTYAEHTOB IIO TEME: MOATOTOBKA OTYETOB IO KEHC-
3aJa4aM, OJArOTOBKA K BBICTYIIJICHUIO C TOKJIAJIOM, [TOATOTOBKA K MMPOMEKYTOYHON aTTeCTallUU.

Tema 3 Memoowt mawunHol Kiaccugpurayuu.

Conepxxkannie  Tembl: Copepkanue Tembl: [lonarme  kimaccudukamuu.  OmmOKu
kinaccupukaropa. Jlormueckue Meronsl Kiaccudukanuu. MeToj TpagueHTHOro OyCTHHTA.
MHoroxksaccoBasi KilacCH(pHUKaIIUs.

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

Bunbl caMOCTOSATEIBPHON TOATOTOBKH CTYACHTOB IO TEME: MOATOTOBKA OTYETOB IO KeHC-
3ajJ]auaMm, MOJITOTOBKA K BBICTYIUICHHIO C JOKJIAJIOM, TIOJIrOTOBKA K IPOMEKYTOUYHOW aTTECTAIINH.

Tema 4 Hetipocemesvie mexuonozuu.

Copnepxxanrie TeMbl: OIHOCIOWHBIE HEHUpOHHBIE ceTU. Mojenb HelpoHa. ApPXUTEKTYpPbI
HeHpOoHHBIX ceTeil. OCHOBBI ITyOOKOro oOydeHus. MHorocnoiitHele HeipoHHble ceTu. CBEpTKa.
CBEépTOUHBIC HEPOHHBIE CETU. PEKyppEeHTHBIE HEHPOHHBIE CETH.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: JIEKLIUS, IPAKTUUECKOE 3aHATHE.

Bunel caMocTOSTENbHON MOATOTOBKH CTYIACHTOB MO TEME: MOATOTOBKA OTYETOB IO KeHc-
3aJa4aM, OJArOTOBKA K BBICTYIIJIEHUIO C JOKJIAJIOM, [TIOATOTOBKA K IIPOMEKYTOYHON aTTECTALlUU.

Tema 5 Ipunoosicenus memooo8 MauuHHO20 00VUEHUS.

Conepxanue Tembl: Temarnueckoe MOAEIUMPOBAHWE C MCIOJIb30BAHUEM METOJIOB
MAIIMHHOTO OOy4eHHUs: BBIBIEHUE TPEHAOB B JaHHBIX, IOMCK MH(OpMaIMK, aHaJIN3
MH(POPMALIMOHHBIX TOTOKOB, aHaIM3 OMOMH(OPMAIMOHHBIX IaHHBIX, PYyOpHUKaLUs JTOKYMEHTOB.
Meton Reinforcement Learning. [TpuioxeHuss MCTIONB30BaHUS METOAOB MAIIMHHOTO OOyYEHUS:
METO/bl MAIIMHHOTO OOyuYeHHs] B aBTOMOOMJIBHOW NPOMBIIUIEHHOCTH, aBTOMOOMIIM C CHCTEMaMH
aBTONMIIOTA, pOOOTOTEXHHKA, IEPCOHATILHBIC YMHBIE ACCUCTEHTHI.

@opMBl U METOJABI TPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKLINS, IPAKTUUECKOE 3aHATHE.

Buasl caMOCTOSTENIBHON IOATOTOBKU CTYACHTOB II0 TEME: IOArOTOBKA OTYETOB IO KEHcC-
3aJa4aM, MOArOTOBKA K BBICTYIIJICHUIO C JOKJIAIOM, TOATOTOBKA K IIPOMEKYTOYHOM aTTECTALlUN.



5 Metoanueckue yKazaHus J1Jis1 00y4arOIIMXCH MO0 U3YYEHUIO U PeaTu3alu JUCHUIIIMHBI
(Monay.Jis1)

5.1 MeToguyeckne peKOMEHIANNH OOYyYAIOIIMMCH MO W3YYeHHMI0 [UCUMILUIMHBI H 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

5.2 OcoOenHocTH opraHu3anmuu oOy4YeHUs JJIS1 JIUI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIMI0B

[Tpu HEOOXOIMMOCTH OOYYAIOLIUMCS U3 YHCJIA JIUII C OTPAaHHYECHHBIMH BO3MOKHOCTSIMU 3/I0POBBS H
MHBAJIUIOB (T10 3asIBJICHUIO 00YYaIOIIET0CsT) IPEAOCTaBIsAETCS yueOHass HHPOPMALUs B TOCTYITHBIX
dbopmax ¢ y4eToM UX HHAUBUAYATBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- JUISL JIUL] ¢ HapYUICHUSIMHU 3PEHUs: B NeYaTHON (GopMe yBEIHMUEHHBIM mpudToM; B Gpopme
AJIIEKTPOHHOIO JIOKyMEHTA; WHAUBHU1yaJlbHbIE KOHCYJBTallH c IPUBJICYEHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- 17151 JIMIL C HApYLICHUAMH CyXa: B Ie4aTtHoi Gopme; B (hopMe IEKTPOHHOTO TIOKYMEHTA;
MHAUBUAyalIbHbIE KOHCYIBTAIlMH C PUBJICYEHUEM CypIONIEepEeBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAllUM U JP.

- TSI JIAL ¢ HApYIICHUSIMH OMTOPHO-ABUTaTEeIBHOTO anmnapaTa: B medaTHoi (opme; B popme
AIIEKTPOHHOIO JOKYMEHTA; MHIANBHyaJIbHbIE 3a1aHUs, KOHCYJIBTALMN U JIP.

6 ®oH OLEHOYHBIX CPEACTB JISl MPOBEACHHS TEKYLIero KOHTPOJISA W NMPOMEKYTOYHOM
arTecTalMu 00y4aroIMXCs M0 JMCUMILIHHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBaHmsimu DPI'OC BO g arrectanmuu  oOydaroImuxcs Ha
COOTBETCTBUE UX TIEPCOHAIBHBIX JOCTHKCHUN IJIAHUPYEMBIM pe3ylibraraM OOy4YeHHs II0
JUCIUTIINHE (MOIYIIO) CO3JaHbl (DOHIBI OIIEHOYHBIX CPEACTB. THMOBBIE KOHTPOJIBHBIC 3aaHUS,
METOJIMYECKUE MaTepHallbl, ONPEACISIONIUE MPOLEAYPhl OIICHUBAHUS 3HAHWM, YMEHUN M HABBIKOB,
a TaKkKe KPUTCPUU M IIOKa3aTeld, HEOOXOAWMBIC IJisi OLEHKH 3HAHWW, YMEHWH, HaBBIKOB W
XapaKkTEepU3YIOIIKe 3Tarbl (POPMUPOBAHUS KOMIIETCHIIMHA B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
nporpammel, rpeacTanieHsl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecneuyeHue TUCIUIJIMHBI (MOIYJIs)

7.1  Ocnoenas rumepamypa

1. benosepona I. 1., Ckynues /1. M., Kononosa 3. A. HeueTkas joruka u HEHpOHHBIE
ceTH : Y4eOHUKHU U yuyeOHbIe 1MocoOMs JUIsl By30B [DIeKTpOHHBIM pecypc] - Jlunenx : Jlunenkuit
rocyaapcTBeHHbIN negarornyeckuit yuusepcuter umenu [1L.I1. Cemenosa-Tsau-Ilanckoro , 2017 -
65 - Pexxum nocrtyna: http://biblioclub.ru/index.php?page=book red&id=576909

2.  Topoxanuna E. 1. Heliponnsle cetn [DnekTpoHHbIN pecype] , 2017 - 84 - Pexum
noctyma: https://lib.rucont.ru/efd/641652

3. Capaes II. B. Meronsl MammHHOr0o 00yueHHs [DnaeKTpoHHbIH pecypc] , 2017 - 48 -
Pesxxum noctyna: https://lib.rucont.ru/efd/670997

7.2 [donoanumenvnas numepamypa

1.  bBanmxer A. C., XpunyHoa M. b., Anekcanapoa . A. Maremaruka Ha Python :
Y4eOHnuku u yuebnsie mocoous A BY30B [DnekrpoHHsIit pecype] - Mocksa : [Ipomereii , 2018 -
76 - Pexxum npocrtyna: http://biblioclub.ru/index.php?page=book red&id=494849

2. TypuxoB C.P. OCHOBBI aqropuTMH3alMu U NporpamMmmupoBanus Ha Python : YueGHoe
nocobue [DnexktpoHusld pecypc] : HzmatensctBo ®OPYM , 2020 - 343 - Pexum nocryna:
https://znanium.com/catalog/document?id=344505



3. XKyxoB P.A. f3pik mporpammupoBanus Python: mpaktukym : YueOGHOe mocobue
[OnexkTponnbrit  pecypc] :  Happa-M , 2020 - 216 - Pexum  pocrymna:
https://znanium.com/catalog/document?id=345161

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

5. Ulenynpko B. M. OCHOBBI IporpaMMHpOBaHUSI Ha SI3bIKE BBICOKOTO ypoBHsS Python
[DnekTponnsIil pecypc] , 2017 - 148 - Pexxum moctymna: https://lib.rucont.ru/efd/692437

7.3 Pecypcol ungpopmayuonno-menekommynukayuonnoi cemu "Humepuem'’,
6KNlouans npogheccuonaivHvle 0a3vl OAHHLIX U UHGOPMAYUOHHO-CHPABGOUHDbLE
cucmemul (npu HeoOXO0UMOCHU):

1. OnexktponHass Oubmmoreynas cucreMa «PYKOHT» - Pexum pocryma:
http://biblioclub.ru/

2. OnexktponHas OubGnuoreunas cucrema «PYKOHT» - Pexum pgoctyna:
https://lib.rucont.ru/

3. OnektponHass Oubnmuoreunas cucrema ZNANIUM.COM - Pexum pgocryma:
https://znanium.com/

4. DOneKTpOHHO-0MOIMoTeuHast cuctemMa usnatenberBa "FOpaiit" - Pexxum mocryna:

https://urait.ru/
5. Open Academic Journals Index (OAJI). [Ipodeccuonanbras 6a3a maHHBIX - Pexxum
noctyma: http://oaji.net/

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

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepevYeHb
HH(GOPMALIMOHHBIX TEeXHOJIOTHii, HCIOJb3yeMbIX NPH OCYLIeCTBJIEHHH 00pPa30BaTeJbHOIO
npouecca no JUCHUILVINHE (MOAYJII0), BKJIOYAasl epeYeHb NIPOrpaMMHOro odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

Kommnsrorepsr
[IpoekTop
Mynsrumenuiiaplii koMIuiekT Ne2 B coctaBe:mpoektop Casio XJ-M146,3kpan
180*180,kpemnieHre MoToI0UYHOE
ITepconanbublii komnbroTep Ne3 "B-tronix professional 3872\2015"
TeneBusznonnasmnanens tenaesuzop Samsung UE40H5003

[IporpaMMHoe obecrieyeHme:
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

Hassauue OIIOII BO, Koz u popmynupoBka KOMITETEHITH

COKpalicHHOe u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

09.03.03 «ITpuknagHa
st KHPOPMATHKAY
(B-TIN)

[IKB-1 : CriocobeH ocyliecTBIATh [IKB-1.1x : OcymiectsisieT cOOpKy MpOrpaMMHBI
MHTETPaLHIO ¥ TECTUPOBAaHUE PAaOOT | X MOJyNeil 1 KOMIOHEHT B IIPOrpaMMHBIH IPOJLY
OCITOCOOHOCTH NPOTrPaMMHBIX MOy | KT

JIel ¥ KOMITOHEHT IIPOTPAMMHOTO O
GecriedeHus

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

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

KomniereHnust cuutaercsi cOpMUPOBAHHOW HA JAHHOM JTalle B Clydae, eCiH IOJyYeHHbIe
pe3yabTaTel OOY4YEeHUs MO JWCIMIUIMHE OLEHEHBI IIOJIOKUTENBHO (IMana3oH KPUTEPHEB
OLICHUBAHUA PC3YyIbTAaTOB O6y‘~ICHI/I$I «3AYTCHO», KYAOBJICTBOPUTCIBHO», «XOPOIIO», «OTJ'[I/I‘-IHO»). B
cllydae OTCYTCTBHSI TIOJIOXKHMTEIBHOW OLCHKM KOMIICTCHLMsS HAa JAHHOM OTale CYHTaeTCs
HeC(OPMHUPOBAHHOM.

2 Iloka3zaTe M OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHus

Komnerenuus IIKB-1 «CrniocoGeH ocyIiecTBISATh HHTETPALUIO U TECTUPOBAHUE
paboTOCTIOCOOHOCTH MPOTPAMMHBIX MOJYJIeH U KOMIIOHEHT MPOTPaMMHOT0 00ECTICYSHHUSD)

Ta6mmma 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Pe3ynbraTel 00y4eHUs 110 JUCIUIUINHE
K T
Kox u popmynupoBka mHAMKAT - Kputepuu oneHnBanus pe3ysnbT
opa ITOCTHKEHUSI KOMIIETEHIINN on - aToB 00yYeHUs
pe Pesynbrar
pe
3_
3_
Ta
Ta
ITKB-1.1k : OcymiectsisieT c60 CdopmMupoBasiiieecs: CuCTeMar
PKY IpOrpaMMHBIX MOJYJICH U K MYECKOe 3HaHHE O cIlocodax co
. CII0COOOB COOPKH MPOTPaMMHBI N
OMITOHEHT B NMPOTpaMMHBIHA ipo | P 3H . OpKH TPOTPaMMHBIX MOJYJICH U
X MOJYyJICH ¥ KOMITOHEHT ajrop
KT O | an KOMIIOHEHT, pEaTM30BAHHBIX Ha
HUTMOB MAITUHHOTO 00yUYEeHHUS B
1 ue N COBPEMEHHOM SI3bIKE MTPOTPAMM
[IPOTrPAMMHBII MPOTYKT
HMPOBAaHUH MAITMHHOTO 00yUYeHH
s, B IPOrPAMMHBIN MPOITYKT
Ccopmupoasmieecst CHCTEMAT
coOMpaTh MPOrpaMMHBIC MOJTYIT
WYecKoe yMEeHUe COOPKH Mporp
Y | ¥ ¥ KOMIIOHEHTHI MAITUHHOTO O .
P . aMMHBIX MOJyJIel ¥ KOMIIOHEHT
M OyueHHUs B SAMHBII IPOrPaMMH
i ., aJITOPUTMOB MAIIUHHOTO 00yue
€H | BId MPOAYKT, OCYIIECTBIATH OT . ,
2 HUSL B CIMHBINA POTPAMMHBIH II
e | JagKy ¥ TECTHPOBAHHE IMPOrpa
POAYKT, OTJIAJKU K TECTHPOBAH
MMHOTO MPOAYKTa
1Sl IPOrPaMMHOTO TIPOAYKTa
CdopmupoBasieecst cucreMar
MIPOrpaMMHUPOBAHHUSI TPOTPAMM WYeCKOe BJaJIeHHE HaBBIKAMH I
HBIX MOJIyJICH HA COBPEMEHHBIX | pOrpaMMHpPOBaHHS Ha COBPEME
P H | s3pIkax mporpaMMHpOBAaHHUS Ma | HHBIX SI3bIKaX [IPOrPaMMUPOBAH
b aB | IIMHHOrO OOy4YeHHs, COOPKHU P | Hs METOZOB MAIIMHHOTO 00yYe
3 Bl | OrpaMMHBIX MOIYJICH U KOMIIOH | HHs, COOPKHM CO3aHHBIX IIporpa
KM | €HT B IPOTPaMMHBIN MPOAYKT, MMHBIX MOJYJICH ¥ KOMIIOHEHT
OCYIIECTBIATH OTJIAIKY COOpaH | B MPOrpaMMHBII MPOIYKT, OTiIA
HOTO TIPOTPAMMHOT'0 TIPOJTyKTa JIKU ¥ TECTUPOBAHHS COOpaHHOT
0 MIPOTPaAMMHOTO TPOIYKTA




Komnerenuus ITKB-5 «CriocoGen pa3pabaTbiBaTh U aJalTHPOBATh MPUKIATHOE
IIpOrpaMMHOE 0OecrieueHne»

Tabnuna 2.2 — Kpurepun orieHKd HHAUKATOPOB JOCTHKEHHSI KOMITIETEHIIUU

Pe3ympTaTel 00y4eHHS 10 TUCIUIIIHHE
K T
Kon u popmynmupoBka HHAUKAT " Kpurepuu orieHHBaHUS pe3ynbT
Opa I0CTIXKEeHHs KomneTeHumn | 04 | aToB 00yUeHUS
pe Pesynbrar
pe
3_
3_
Ta
Ta
ITKB-5.2x : OcymecTBuseT pa3 CcopmupoBasiieecst CHCTEMAT
pabotky xona MIC u 6a3 gaHHBIX TpeboBaHUi! K pa3paboTKe Koga | HWYecKoe 3HaHHE O COBPEMEHHBI
nuc P 3H | uHQOPMAIMOHHBIX CHCTEM K 0a | X TpeOOBAHUAX K pa3pabOTKe K
J | an | 3 maHHBIX MHQOPMAMOHHBIX CH | 0/1a HH)OPMALMOHHBIX CUCTEM
4 e | cTeM Ha OCHOBE MPUHIMIOB Ma | ¥ 0a3 JaHHBIX HH(POPMAIIMOHH
IIMHHOTO 00Y9IeHHS BIX CHCTEM Ha OCHOBE ITPHUHIIAI
OB MAIITMHHOTO 00y4YeHUs
CoopmupoBasIeecs: cucTeMar
P Y | paspabarbiBaTh HHQOPMANMOHH | HYECKOE YMEHHE NPHMEHATH Me
1 M | Ble cHCTeMBI B 0a3bl JAHHBIX HH | TOJBI MAIIMHHOTO OOYYEHHS TIp
5 eH | (OpPMAaIMOHHBIX CHCTEM JUII M€ | W pa3paboTke MH(OPMAIOHHEI
e | TOJOB MAIIMHHOTO O0yUYeHHS X cucTeM U 0a3 TaHHBIX HHPOP
MAaIMOHHBIX CUCTEM
CdopmupoBasIeecst cHCTEMAT
MYECKOe BIIaJICHUE HABBIKAMH IT
H | pa3spabortku npototuna uadop
P . N POTpaMMHIPOBAHHS METOIOB Ma
aB | ManMOHHOH CHCTeMBI U e€ 0a3bl
Ji IIMHHOTO 00YYeHUs TIpH pa3pad
Bl | JAHHBIX C IPUMEHCHHEM METOJ
6 OTKE MPOTOTHIA NH(POPMALIHOH
KA | OB MalIMHHOTO O0y4eHHMs . i
HOI1 cHCTeMBI U €€ 0a3bl JaHHEI
X
Ta6mx1ua 3aIOJIHACTCA B COOTBCTCTBHUU C PaA3ACIOM 2 Paboueii IIporpaMmbl JTUCHUILIINHBI
(Motyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabnuua 3 — IlepedeHb OLIEHOYHBIX CPEJCTB M0 TUCHUIUIMHE (MOYIIIO)

Kontponupyemble aHupyeMbIE pe3y

JIbTaThl 00yYEeHUS

KonTponupyemblie Tembl

HaumeHOBaHME OIICHOYHOTO CPECTBA U TP
encrasienne ero B ®OC

JUCLIUTIIMHBI

Tekyiuii KOHTPOIIb

ITpomesxyTouHas at
TecTalus

OuHas popma oOydeHuUs

P11

3HaHue : crocoboB cOOpK
Y IPOrPaMMHBIX MOJYJICH
Y KOMIIOHEHT aJIrOPUTMOB
MAaIIMHHOTO OOYUCHUSI B 11
POTpPaMMHBIA TIPOTYKT

1.1. OcHOBHBIC TOHATHS

MalluHHOI'O O6y‘IeHI/IH €

Joxmam, cooOmeHu

Tect

P2

YmMmenue : cobupats nporp
aMMHBIE MOJIYJI U KOMIIO
HEHTHI MAIIMHHOTO 00y4e
HUS B €IHBII IPOrpaMMH
BI{ TIPOJTYKT, OCYIIECTBIIS
T OTJIAJIKY ¥ TECTUPOBAH
He MPOrpaMMHOTO POy
KTa

1.2. MeToapl MallIMHHOM
perpeccuu

Ketic-3amaua

Tect




P13

Haspiku : mporpaMmMupoB
aHMSA IPOTPAMMHBIX MOTY
JIell Ha COBPEMEHHBIX S3bI
Kax IporpaMMHUpOBaHMs
MAIIIMHHOTO 00y4eHUsI, CO
OpKHU IPOTPaMMHBIX MOJY
JIe¥ 1 KOMIIOHEHT B IIPOTp
aMMHBII IPOAYKT, OCYyIle
CTBIISITH OTJIAIKY COOpaHH
OT0 MPOrPaMMHOTO TIPOIY
KTa

1.3. MeToapl MallIuHHOM

Ketic-3amaua Tect
KJIaccu(UKaIIH

1.5. IpunoxeHus: METOIIO

Keiic-3amaua Tect
B MAIIMHHOTO 00y4eHUs

OB MAallIMHHOI'O O6y‘-IeHI/I${

P14 3HaHMe : TpeOOBAHUH K P
azpaboTke kKona nHHopMa
LHOHHBIX CHCTEM 1 6as 1a 1.4. HeiipocereBsble Texno | okmnan, cooOumeHun
HHBIX HH(OPMAIMOHHBIX [N o Tect
CHCTEM Ha OCHOBE ITPHUHII
WIOB MAIIUHHOT'O 00y4YeH
ust

PII5 YMeHue : paspabareiBath 1.1. OcHOBHBIE TIOHSTHS Keii T
MHDOPMAIMOHHBIE CHCTE | MAIIHHHOTO 0OYUYCHHS ere-sajata eer
MBI 1 0a3bl JaHHBIX HHPO
PMallMOHHBIX CHCTEM JJIA 1.5. TIpuIoKeHUst METOIO .
METOJI0B MAIIMHHOTO 00y | & Mammanoro 06yueHus Keiic-3anaua Tecr
YCHUS

P16 Hagbiku : pa3paboTku 1po | 1.4, HelipoceTeBEle TEXHO .
TOTHIIA UHPOPMAIMOHHON | jorum Keiic-3anaya Teer
cHCTeMBI U € 6a3bl TaHH
BIX C puMeHerHneM Metox | 1-5. Ipuioxkenus merogo Keiic-3a1aua Tecr

B MAIIMHHOTO 00YJIeHHS

4 Onucanue Npoueaypbl OCHUBAHUS

KagectBo chOpMHUpPOBAaHHOCTH KOMIETCHIIMH HA JaHHOM JTare OIECHHUBAETCS 10

pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAIlMi TMPU MOMOIIM KOJUYECTBCHHOM OILICHKH,
BEIpOXKEHHOW B Oaymax. MakcuMmanbHas cymma 0auioB mo guciuruiiHe (Momymoo) paBHa 100

OayutaMm.

Bun yueOHoli nesTeabHOCTH

Jlexkuun

[IpaxTrueckue 3aHATHA 60

ITpomexyTouHas aTTecTanus 20

CamocrosTenbHas pa60Ta

Htoro

60 20

Keiic-3agaua Tect Jloknan Mtoro

10 10
60
20

10 10

20 100

Cymma 6ainsioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIAM y4eOHOW JEATENbHOCTH B paMKax

JAUCHUIIIIMHBIL, IICPEBOAUTCA B OLICHKY B COOTBCTCTBHUU C Ta6J'II/II_IeI7L

Cymma 6amnoB [ Onenka o npomesxy
110 MUCLMIIHHE | TOUHOM arTecTanun

XapaKTepI/ICTI/IKa KadueCTBa C(bOpMPIpOBaHHOCTI/I KOMIICTCHIIUHU

«3a4TeHOY /

CTyaeHT 1eMOHCTPHUPYET CHOPMHPOBAHHOCT JUCIUILUTHHAPHBIX KOMIIETEHINH, 00
Hapy>XKMBaeT BCECTOPOHHEE, CHCTEMAaTHUECKOE U NIyOOKoe 3HaHHEe y4eOHOro MaTep
1aJia, yCBOMJI OCHOBHYIO JIUTEPATypy U 3HAKOM C JONOJIHUTEIBbHON JIUTEpaTypol, pe

«XOpOILLO»

ot 91 mo 100 . .
«OTJIMYHOY KOMCEHJIOBAaHHOM IPOrpaMMOid, yMeeT CBOOOTHO BBITIONHATH MPAKTHUCCKHIE 3aTaHMS,
MIPEIyCMOTPEHHBIE IPOTPaMMOi, CBOOOIHO ONEpHpyeT NPHOOPETEHHBIMH 3HAHUSIM
U, yMeHHﬂMH, l'lpl/IMeHﬂeT UX B cmyaum{x HOBbILHeHHOﬁ CJIOKHOCTH.
CTyneHT AeMOHCTPHPYET CPOPMUPOBAHHOCTD AUCHHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3a4TeHO» / HOBHBIE 3HAHUS, YMEHUS OCBOCHBI, HO JIOITYCKAIOTCSI HE3HAUNTEIbHbIE OIINOKU, HET

OYHOCTH, 3aTPYAHCHUS I[IPU aHAJIMTUYCCKUX ON€paluix, IEPEHOCE 3HAHUU U YMEHU
i Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluu.




CryzmeHT 1eMOHCTpUpyeT c(hOPMUPOBAHHOCTD AUCIUILIMHAPHBIX KOMIIETEHIHUIT: B X

«3a4TeHO» / 0J1¢ KOHTPOJIBHBIX MEPONPHUITHI JOMYCKAIOTCS 3HAUYUTENbHBIE OIINOKH, TIPOSIBIISIETC
ot 61 1o 75 «YIOBJIETBOPHUTENBH sl OTCYTCTBHE OTACIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPBIM JAUCHUILUIMHAPH
o» BIM KOMIIETCHIUSIM, CTYACHT UCIIBITHIBACT 3HAUUTENIBHbIE 3aTPYIHEHUS TIPH ONIEepHpP

OBaHUH 3HAHUSAMU U YMCHHUSAMMU IIPU UX IIEPEHOCE Ha HOBLIC CUTYallUH.

«HE 3a4TEHOY /
V crynenTa He ¢)OPMUPOBAHBI AUCLUIIMHAPHBIE KOMIIETEHLIUH, IPOSIBIISIETCS HEMIO

ot 41 10 60 " .
. «HCYHOBJCTBOPUTEIL | oo roupocTh 3HAHMI, YMEHUIA, HABBIKOB.

HO»

«HE 3a4TCHOY /
JlucuMIuTMHAPHBIE KOMIETCHIMH HE C(HOPMHUPOBAHBL I[IpOSIBISETCS MOIHOE WM

ot 0 1o 40 o o
«HCYNOBJICTBOPHTCIID MPAKTUYECKH TI0JTHOE OTCYTCTBUE 3HAHUI, YMEHHH, HABBIKOB.

HO»

S IIpuMepHBbIE OLICHOYHBbIE CPEACTBA

5.1 3apanus s peleHus Keiic-3agaun

1. Keiic-3apaua «Bbl1aua kpeaura KJaneHTy» (tema 1)
s mpeuioKeHHbIX ONMucaHuil MHpOpMaluu O KIUMEHTaX OaHKa, MMOCTPOUTH pelIarollee
JIEPEBO JIJIs1 ONPEICTICHUS, CTOUTh JIW BBIJaBaTh KIIMCHTY KPEIUT WIIA HET.

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

JUis mpenyiokKEeHHBIX OMNMCAaHUM TpaH3aKUUM KIUEHTOB OaHKOB, IOCTPOUTH CHUCTEMY
anTudpona (Ha Oaze anropuTMa pELIAIOIIEro JAepeBa), KOTopas CIIOCOOHAa MOHUMAaTh, KaKoe
MIOBEJICHUE SBJISETCS TUIINYHBIM I JAHHOTO IIOJIb30BaTeNsl, a KOT1a OTKJIIOHWJIOCh OT HOPMBI.

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

JIs mpensio’KeHHBIX ONUCAHUM poja AESTENbHOCTH KIMEHTOB CIPOTrHO3HPOBATh YPOBEHb
J0X0/la KJIMEeHTa (Takas MHQpOpMalus MOXET ObITh IOJIE3HOW HpU OINpENesIeHUH CHOCOOHOCTH
KJIMEHTA OIUIAYMBAaTh KPEINT).

4. Keiic-3a1aua «IlepcoHanu3upoBaHHbIe NPeIJI0KEHUS] HA OCHOBE TPAH3aAKUMID) (TeMa
3)

JUis ipeUIosKeHHBIX OMHMCAaHUI TpaH3aKIMi KIMEHTOB OaHKa HAyYWTHCS JIENaTh KIMEHTaM
NIEPCOHAJIBHBIE NPEIIOKEHHUS, IIPA TOM BBIIEICHBI TPH OCHOBHBIE IPYIIIIBL:

— BaHkoBCcKHe MPOAYKTHI U cepBHCHl. B nanHOi rpymnmne 3amay OaHK HpeasiaraeT CBOU
cepBuchl (Hanmpumep, omnata JKKX depe3 caliT win NpUIIOKEHUE), a TAaKXKEe YCIYTH, Halpumep,
KPEAWTHI U BKJIAJIBI,

— ITapTHepckue oddepsnl. Tak kak O0aHK MMEeT MHOTO MH(OpMAIMK O MOBEICHHH €ro
KJIMEHTOB, TO OH MOXET MOMOraTh IPOBOAUTH PEKJIaMHbIE KaMIIaHUU MapTHepaM. B takom citydae
pekiIaMy O TIIOKYyIIKE TEXHUKH IOJIy4daT TOJBKO T€ KIMEHTBl, KTO B 3TOM IOTEHIMAJIBHO
3aMHTEPECOBAH;

— Hexommepueckue coBeTbl. JTa TIpynna 3ajJad HHTEPECHA TEM, YTO MIHOBEHHOM
npuOBUIM HU OJJHA U3 CTOPOH HE MojydvaeT. B pamkax gaHHOM rpynmbl OaHK MOKa3bIBAET MOJIE3HYIO
MHPOPMALINIO KIIMEHTaM, TEM CaMbIM 3apa0aThIBasi MX JIOSITHOCTH;

5. Keiic-3a1aua «HelipoHHbIEe ceTH JJI PACIIO3HABAHUS 00bEKTOB) (TeMa 4)

Jl1 mpeUIoKEHHBIX 1aTaceTOB COCTAaBUTh AJITOPUTM PACIO3HABaHUS C HCIIOJIb30BAHHUEM
HEHUPOHHBIX ceTel. CTyIeHThI CAMOCTOATEIHFHO BEIOMPAIOT ONTUMAIIBHYIO apXUTEKTYPY HEUPOHHOM
CeTH.

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

JUis mpelioKEeHHBIX ONUCAHWM Cpefbl areHTa COCTaBUTh IE€pPEUCHb BAapHUAaHTOB BBIOOPOB
JEUCTBUI areHTa B 3aBUCHUMOCTH OT COCTOSIHUSL C II€JIbI0 MAaKCUMH3allud CYMMapHOTO
BO3HArpaxaeHus. Bo3aMoXXHBI 1Ba peknuMa paObOTHI areHTa:

Exploration - 3T0 cragus, Ha KOTOpPOW areHT cTapacTcs IPOaHAIW3UPOBaTh 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 BbITIOTHEHHE OTHOTO KeHc-3aaHus OTBOAUTCSA HE MEHEE OJTHOTO JIBYX4aCOBOT'O 3aHATHS
(BKJTIOYAs 3aTpaThl BPEMEHU Ha MPOBEACHHE MPOMEKYTOYHOTO TECTa Ha MOCIEAHEM B y4eOHOM
Mepuojiec TMpaKTUYeCKOM 3aHATUM). [locne BBIMOMHEHUS KaXJAOro Keiica CTYACHT JOJIKEH
MPEJICTaBUTh OTYET O €r0 BBHIMNOJHEHUH, a TaKKe, MO yKa3aHWUSIM MPENnoJiaBaTess, BBIMNOJHHUTH
JOTIOTHUTEIFHBIC 3aJJaHUS TI0 TEME MPAKTUIECKON PabOTHI.

HlIxana oyenku

B

an
Ne " Omnucanne

bI
4
9
CTyZ[eHT JACMOHCTPUPYET YMEHHS Ha UTOTOBOM YPOBHE: YMECT CBO6OHHO BBIINOJIHATE NPAKTUYCCKUE 3a/laHus, IIPEAYCMOTPEHH

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

<€, oo |

CTyZ[eHT JACMOHCTPHUPYET YMEHUS Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBLIC YMEHMs, HO JOIIYCKAIOTCS HE3HAYUTCIIbHBIC

4- o
OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU aHATIUTHICCKUX OII€palusiX, ICPEHOCC YMCHUU Ha HOBbIC, HECTAHAAPTHBIC CUTYAllUU.

4
8
2
4 CryzaeHT IeMOHCTPUPYET YMEHHS M HaBBIKM Ha 0a30BOM YPOBHE: B X0JI¢ KOHTPOJIbHBIX MEPOIPHATHH IOMYCKAIOTCS 3HAYNTENb
3 — Hble OMOKH, IPOSBIISETCS OTCYTCTBHE OTIENBHBIX YMEHHH, HABBIKOB MO JUCHHUIUIMHAPHON KOMIIETCHINH, HCTIBITHIBAIOTCS 3HA
3 uuTenbHBIC 3aTPYAHEHNUS [IPU OTIEPUPOBAHNH YMEHUSIMU U IIPH UX MEPEHOCE Ha HOBBIE CUTYaLlUH.

6

1

1
2 — CTyzeHT IeMOHCTPHpPYET YMEHHUS U HAaBBIKH Ha YPOBHE HIDKE 0a30BOTO: NMPOSIBISIETCS HEAOCTATOYHOCT YMEHHH M HABBIKOB.
2
3
0

1 B CTyZ[eHTOM TMPOSBJIACTCA IMOJIHOC WM NPAKTUYCCKU ITOJIHOEC OTCYTCTBUC yMeHI/Iﬁ Y HAaBBIKOB.

S -

5.2 Ilpumepsbl TECTOBBIX 3aJaHU I

OcHosHble NOHAMUA MAUWUHHO20 00YYeHUS.

BeiOepure U3 nepeunciieHHbIX HUXKE MOJIXO0JI0B TOT, KOTOPbIM Hanbosiee COOTBETCTBYET Ha
MOJIXO0J MAIIMHHOTO 00y4YEeHUs?

1) [TepenaTs 3amady 3KcriepTam JJIsi COCTABIICHUS aJlTOPUTMA pa3IeeHHs TOJIb30BaTEICH Ha
JIBE TPYIIBI HA OCHOBE MPO(ECCHOHATLHOTO OIbITA 3TUX IKCIEPTOB

2) [lepenath 3aga4dy KCIepTaM JUIsl COCTaBJICHUS aIrOpUTMa pas3esieHus MOoIb30BaTeNel Ha
JIBE TPYIIIBI HA OCHOBE COOPAHHBIX 3a MPEAbIIYIIUE TObl JAHHBIX

3) CocTtaBuTh NPaBUIIO, Pa3JENSIOIIEE I0JIB30BATEIEH MO AHAJIOIMM C YXKE PELICHHBIM
MPELEICHTOM, IPYTOi, HO CXOXKEHN 3a1aueit

YTo HaXOAUTCS B HEJIMCTOBBIX BEPIIMHAX PEIIAOLIEro JepeBa?

1) OO0BeKTHI

2) Paznensitonue BOmpock

3) Ilpusnaxu

B kxakoMm ciydae MOCTPOEHHBII aJIrOPUTM pEILIAIOLIETO JAepeBa Jerye NnpoaHaIU3HpOBaTh
YeJI0BEKY?

1) B ciny4yae ManeHbKOTo 4ncia BEpUIMH JepeBa

2) B cayuae OoJpLIoro yuciia BEpILKH JepeBa

3) B ciygae GomnbImioro ymcna pedep aepena

4) B cnyuae mMalleHbKOTO 4rciia pedep aepeBa

Memoowl mawuHHOU pecpeccuu.
ABTOMaTHYECKasl OIICHKAa CTOMMOCTH KBAapTHPHI SIBIISETCS aKTyaJIbHOH 3amadeii B



6aHkoBCKOM cdepe. Onpenenure K KaKOMY TUITY OHa OTHOCHUTCSI.

1) 3anava kinaccupukanuu

2) 3agaua perpeccuu

3) 3apaua kiactepuzauu

4) 3agavya mpOrHO3UPOBAHMS

Yro HazbIBaeTCs MepeoO0yUeHUEM alropuTMa MalIMHHOTO 00yueHHs?

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

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

3) xapakTepucTHKa METOJ]a MAlIMHHOTO OOy4YeHHUs, O3HA4YA0Iasl, YTO aIrOpUTM oOydaeTcs
CJIMIIIKOM JIOJITO

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

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

2) PeanbpHBle NPOLECCH CIMIIKOM CIOXHBIE, YTOObI OMHMCAaTh WX aOCONIOTHO TOYHO
MaTeEMaTHIECKOU MOJIEIBIO

3) 3amaua perpeccud jerde 3aauu KjIacCUPUKAIUU

Memoovl mawunHOU Kiaccugurxayuu.

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

1) HMcnonp30BaTh 3BPUCTHUYECKUE MpPaBUia I M3BJICYEHUs MPU3HAKOB, KOTOpBIE 3aTeM
OyayT 1MOIaBaThCSI B AITOPUTM MAIIMHHOTO O0YUYCHHUS

2) VYnanuth BeCch KOJ BPUCTHYECKHX MPABHI B IENIIX OCBOOOXKICHUS IOMOJHUTEIHHOTO
MecTa JJIsl XpaHEeHUs! TaHHBIX

3) HeoOxomuMO OTMEHHTH MPHHATOE pEIICHUE, TOTOMY YTO JBPUCTHUECKUX IPABHII
JIOCTATOYHO ISl pEIeHUs TIO0BIX 3a1a4

[Tpenmnonoxum, 4To HEOOXOAMMO Yy3HATh, KaKW€ W3MEHEHHS B MOOHMIBHOM MPHIIOKCHUU
0aHKa XO4yeT YBUAETb CPEIHECTATUCTUYECKUIl poccusHUH. JIJis 3TOro pemieHo MpoBECTU
COLMAJIBHBIA ONpOC cpeir OOJBIIOr0 YMCIAa CTYACHTOB HECKOJIBKHUX MOCKOBCKHX By30B: MI'Y,
MOTHU u HY BIUID. byayT au npu 3TOM AOCTOBEPHBIE Pe3yAbTaThl MM CTOUT CKOPPEKTUPOBATH
ayJIUTOPHIO, Ha KOTOPOIl MPOBOIUTCS orpoc?

1) He Hy>kHO HUYEro KOPPEKTUPOBATh, PE3YJIbTATHI OYAYT 1OCTOBEPHBIE

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

3) J1ist TOCTOBEPHOCTH Pe3yIbTaTOB HEOOXOAMMO ONPAIINBAThH BCE CIOM HaceneHus: Poccun,
HCIIONTB3YIOIHE MOOMIIBHOE TIPIIIOKEHNE OaHKa.

YeM oOTIMYAETCS CTOXACTHMUECKUH TpPAJMEHTHBIM CIYCK OT OOBIYHOIO TI'PaAMEHTHOTO
crrycka?

1) Ucnonw3yeTcs cimyyaiiHbIi BRIOOD IIara TpaJueHTHOTO CITyCKa

2) IlpocmarpuBaeTcst BBIOOpKa B CIIlydallHOM TIOpsIKe, dYalle OOHOBISETCS BEKTOP
apaMeTpoB

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

Heiipocemesvie mexnonocuu.

HeliponHast cetb, B KOTOpPOM KaXIblii HEHPOH B Y3JI€ PELIETKH CBSI3aH TOJBKO C
OmKalIIuMU HepOHAMHU, Ha3bIBAETCSL:

a. CnabocBsi3Has HEWPOHHAs! CETh,

b. Huxinyeckas HellpoHHas! CETh,

¢. MHorocolHast HEUpOHHAsl CETh,

d. ITonHOCBsI3HAS HEWPOHHAS CETh.

Kax Ha3piBaeTCsl HEHpOHHAS CETh, B KOTOPOW €CTh XOTS OBl OJWH CJIOW, BHIXOJAHBIC CHUTHAJIBI



C KOTOPOI'0 MOCTYNAIOT Ha 3TOT XK€ CJIOM UM HAa OJMH U3 MIPEABIAYIIHNX CIIOEB.

a. PexyppeHTHast HEipOHHAs CETb,

b. HelipoHHas ceTh IpsSMOTO pacrpoCTpaHEeHHUS,

c. HelipoHHas1 ceTh BCTPEYHOIO PacpOCTpaHEHUs,

d. PermupkynsnroHHast HEHpOHHAs CETh.

OOyueHue HEHPOHHOM CETH C yUUTeNeM MpearoaraeT, 4ro:

a. J[71s KaK10TO BXOTHOTO BEKTOPA U3BECTEH TPeOyeMBbIil BBIXO/,

b. B xkauecTBe 00y4arOmUX MPUMEPOB UCTIONB3YIOTCS TOJIBKO BXOAHBIC 3HAUCHHUSI,

c. HeusBecTHBI BBIXO/BI CETH, HO U3BECTHA KPUTHUECKASI OLIEHKA IPAaBUJILHOCTH CETH,

d. CymecTtByeT oOyy4aromas mporpamma.

Kak HazpiBaeTcsi aneMeHT (popmanbHOro HeipoHa, MpeoOpasyIoUIuil TeKyllee COCTOSHUE
HEWpOHA B BRIXOAHOM CUTHAJ MO0 HEKOTOPOMY HEJIMHEHHOMY 3aKOHY?

a. HenmuHeitnelil oneparop,

b. Cunarc,

c. Cymmarop,

d. Touka BeTBNIEHUS.

[‘pagveHTHBIM aNrOpUTMOM OOyuYeHHsI HEMPOHHOW CETH, B XOJe KOTOPOTrO Beca HEHpOHOB
KQXKIOr0 CJIOSl 3TOW CETH PEKYPCHBHO KOPPEKTUPYIOTCS C yYE€TOM CHUTHAJOB, MOCTYNUBIIUX OT
MPEBIAYIIETO CI0S U OIIUOKHU KaXI0TO CIIOS, SIBISIETCS:

a. Aroput™ 00ydeHHs ¢ 00paTHBIM PaCIPOCTPAHEHUEM OIINOKH,

b. Anroputm 006yuenus Koxonena,

c. Airoput™ o0ydeHHsI IepPCEnTPOHa,

d. Anroput™m o0yuenus Xonduina.

Ipunosicenuss Memooo8 MAuUHHO20 0OYHUeHUs.

[TpenmnonoxumM, HEOOXOMMO pelIaTh 3aaady ONpeNeIeHusl Ynucia Joaeil Ha ¢oTtorpadpum.
3anauu MoJo0HOro pojia BO3HUKAIOT, HAIPUMED, C IIEJIbI0 ONPE/eNICHNs] KOJIMUECTBa OCeTuTeNen
MoMeleHus: B pazHoe Bpems. Kakoii kiacc MeToq0B sBisieTcs Hanbomnee 3QPEKTUBHBIM IS 3TON
3agaun’?

1) CBEpTOUHBIC HEUPOHHBIC CETH

2) Pemaromiue nepeBbst

3) PexyppeHTHBIE HEUPOHHBIE CETH
Bei6epure onpenenenne repmuna Deep Learning.

1) Pa3znen mammHHOTO 00y4YeHUs], KOTOPBIH HU3y4aeT MHOTOCIIOMHbIE HEHPOHHBIE CETH

2) Pazgen MamMHHOrO OOy4YeHHMs, K KOTOPOMY OTHOCSATCS aJrOPUTMBblI, OCHOBAHHBIE Ha
r;1y0OKOM MOHUMAaHUU MPEAMETHON 00JIacTH

3) Pazmen mammHHOTO OOydYeHHs, KOTOPBIA HM3y4aeT METOHIbl KIAacCHU(UKAIUU KUBBIX
cymiecTB o (ororpadusim

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

1) OOyuenue poOOTa Ha OCHOBE BHJICO3ANUCEl UENOBEKa, BEPHO BBIMOIHSAIOLIETO
TpeOyeMble MaHUITYJISIIUH

2) OGyuenus poboTa Ha OCHOBE JECMOHCTPAIIUM €MY OOBEKTOB, JJISI KOTOPBIX TpeOyeTcs
MPOU3BOIUTH MAHUITYJISILIUN

3) OGy4enne pobOTa HA OCHOBE JEMOHCTPAIUU IPYTHX POOOTOB, PEIIAIOIIAX PA3THUHBIC
3a7iauu

Kpamxue memoouueckue yxazanus

[TpoMexXyTOUHBII TECT MPOBOAMTCS B SJIEKTPOHHOM (opMe BO BpeMsl MOCIEIHETO B
y4eOHOM Tepuoje mpakTudeckoro 3ansaTvs. Tect cocrour u3 20 TecToBhIX 3amaHuil. Ha
BBITNIOJIHEHHE TecTa 0TBoANUTCS 20 MUHYT. Bo BpeMs IIpoBeIeHUS TeCTa UCIIOIb30BAaHUE JINTEPATYPHI
U IpYyrUX MHPOPMALMOHHBIX PECYPCOB JIOMYyCKAETCS TOJIBKO IO MPEIBAPUTEIIEHOMY COINIACOBAHUIO
C TIPEI0IaBaTEIIEM.

HlIxana oyenku
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Onucanue

19-20 IIpoueHT mpaBUIBHBIX OTBETOB OT 95% 110 100%
16-18 IIpoueHT mpaBuiIbHBIX 0TBETOB OT 80 10 94%
13—15 IIpoueHT mpaBUIBHBIX OTBETOB OT 65 10 79%
9-12 IIpoueHT mpaBUWIBHBIX OTBETOB OT 45 10 64%
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0-8  IIpoueHT npaBUIBHBEIX OTBETOB MeHee 45%

5.3 IlepeueHnb TeM TOKJIAA0B, COOOIIEHUIT

[Tpumepsl TeM NOKIaA0B

1. MeTo/1bl MAaIIMHHOTO O0YUYEHHSI: METOIbl PErPECCHH.

2. MeTo bl MallIMHHOTO 00YYEHHUs: METO/Ibl KJIacCU(UKALIUH.

3. MeToapl MalIMHHOTO O0YUYEHUS: METO/IbI KIIACTEPU3AIIHH.

4. MHorocioiiHble HEHPOHHBIE CETH.

5. IlpunoxeHns cBEPTOYHBIX HEHPOHHBIX CETEM.

6. ABtroMmMaTHueckass oOpaOOTKa €eCTECTBEHHOI'O sI3bIKa C HCIIOJIb30BAHUEM METO/IOB
MaIIMHHOTO 00yYeHHUSI.

7. Meton Reinforcement Learning.

8. MeTo1pI MalIMHHOTO 00YYEHHUsI B aBTOMOOMIIBHOW MPOMBIIIJICHHOCTH.

9. MeTo/1bI MAIIMHHOTO O0YYEHHS B POOOTOTEXHUKE.

10. ITepcoHasibHBIE YMHBIE ACCUCTEHTBHI.

Kpamxue memoouueckue ykazanus

Joknan mnpexacraBisieT coboi MmyOIMYHOE COOOIIEHHE, MPENoJaraillee pa3BepHyTOe
U3NIOKEHUE Ha OmpejelieHHyro Temy. JIOKimag - 3TO BHUJI CaMOCTOSITENIBHON pPabOThI, KOTOPHIi
CHocOOCTBYyeT (OPMHPOBAHUIO Y CTYACHTOB HABBIKOB HMCCIIEIOBATENBCKOW pabOTHI, pacIIupser
MO03HABATENIbHBIE HHTEPECHI, MPUYYaeT KPUTUUECKU MBICITUTh.

[TonroroBka qokiaja NpeAnoiaaraeT CAeAyOIUe 3Tallbl:

1. OnpeneneHue nenu gokiana (MHGOPMUPOBATE, OOBSICHATH, 0OCYIUTH YTO-TO (TIpodIEMYy,
pellieHre, CUTYaIio 1 T.11.).

2. Ilon6op anst nokinaga HeOOXOAMMOTO MaTepraa U3 JINTEPaTyPHBIX UCTOYHUKOB.

3. CocraBneHue IutaHa JOKJIada, pacnpeneieHne coOOpaHHOTO MaTepuaia B HEOOXOIUMOM
JIOTUYECKOU MOCIEeA0BATEIHLHOCTH.

4. KomnosunmonHnoe opopMiIeHHE JOKIa1a B BHJIE SJICKTPOHHOM MTPE3eHTAIIH.

[TocTpoenue qokiaza BKIOYAET TPU YACTH: BCTYIUIEHHE, OCHOBHYIO YacTh U 3aKII0UYECHHUE.

Berynnenue copepxuT: (GOpMyNTHpOBKY TEMBbl JOKJaja; akTyaJlbHOCTb TEMbI, aHAIU3
JUTEPATYPHBIX UICTOYHUKOB (PEKOMEHIyEeTCSl HCII0JIb30BATh JaHHbIE 3a MocaeaHue 3-5 JeT).

OcHOBHasi 4acThb COCTOUT W3 HECKOJBKUX Pa3JesioB, MOCTENEHHO PACKPBIBAIOIIUX TEMY.
Ecnmu HeoOxomumo, i  OOOCHOBaHHMSI TEMBl HCHOJB3YETCS CChUIKA HA HMCTOYHUKU C
JI0Ka3aTeNbCTBAMU, B3ATHIMH W3 JIMTEPATyphl (LUTUPOBAHHWE aBTOPOB, yka3zaHue uugp, (axtos,
ompenenenuit). W3nokeHue Marepuana JODKHO  OBITh  CBSI3HBIM,  IIOCIIE€OBATEIbHBIM,
nokazatenbHbIM.  Croco0  M3J0XKEHWs MaTepuana Uil  BBICTYIUIEHHS  JOJDKEH HOCUTh
KOHCIIEKTUBHBIW UJIM TE3UCHBIN XapakTep.

B 3akmroueHuu MOABOJATCS UTOTH, (POPMYIHPYIOTCS IVIaBHBIE BBIBOJIBI, MMOJYEPKUBACTCS
3HaUEHUWE PACCMOTPEHHOM MpoOieMbl, MpeajaraloTcs camble BaKHbIE  IPAKTHUECKHE
PEKOMEHIaLINH.

O0mbeM TekcTa JI0KIaaa TOJKEeH OBITh pAaCCUUTAH Ha MPOU3HECEHHE JIOKIaaa B TeueHue 7-10
MUHYT.
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CTyIICHT IOJIHO PacKpBIBAET TeMy JOKIIA/a, BIaJeeT TEPMUHOJIOIHUECKHM allapaToM, JJOTHMYHO U MOCIEA0BATENIbHO U3/1araeT
57 MaTepual, MOXKET 00OCHOBATh CBOM CY’KACHHMS, IPIMEHHUTH 3HAHUS Ha IPAKTUKE, IPUBECTH HEOOXOMMBIE IPIMEPHI HE TOJIBKO
13 y4eOHHKA, HO ¥ CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIE.

0

CTyJIeHT IIOJIHO PAacKphIBAET TEMY JO0KJIa/a, IPaMOTHO UCIIOJIb3yeT TEPMUHOIOTNYECKUH anmnapar, J0rH4HO U I10CIEI0BATEIbHO
4~ m3nmaraet MaTepHai, MOKET 000CHOBATh CBOU CYXCHUSI, IPUBECTH HEOOXOAUMBIC IPHMEPHI HE TOIBKO U3 y4eOHHUKa, HO H CaMO

_1 CTOSITENIBHO C(POPMYIHPOBAHHBIE, HO IOMYCKAET OAHY-/BE HETOYHOCTH B OTBETE.

5

CTyZmeHT pacKpbIBaeT TeMy IOKJIana, oOHapy>KHBAeT 3HAHHUE M IIOHUMAaHHE OCHOBHBIX ITOJIOXKEHUI TAHHOM TEMBI, HO M3J1araeT M
aTepual HeTIOJIHO U JI0IyCKaeT HETOYHOCTH B ONPEENICHNH ITOHATHI Hin (OpMyITHPOBKE BBIBOJIOB; HE yMEET JOCTATOYHO ITy0
OKO U JIOKa3aTeJIbHO 000CHOBATh CBOM CY>KAEHMS M IIPHUBECTH CBOU IIPUMEPBI, U371araeT MaTepHall HeMoCIe0BaTeIbHO, HEA0CTA
TOYHO CBOOOZHO BJIa/ieeT MOHOJIOTHYECKON PEUbIO0.

0

CryzneHT HerayOOKO pacKphIBaeT TeMy, OOHapyKHUBaeT He3HAHHE OOJIBIIEH YacTH COOTBETCTBYIOIIETO BOIIPOCA, JIOMYCKAaeT
2~ omuOKH B pOpMYIHPOBKE OMPEAEICHUH U BEIBOJOB, HCKAXKAIOIINE UX CMBICI, OECIIOPSIOYHO H HEYBEPEHHO M3JIaraeT
5 MaTepHaJ, He YMEET JaBaTh apryMEHTHPOBAHHBIE OTBETHI, 10MYCKALT CePbE3HbIe OLINOKH B COICPIKaHUU OTBETA.



