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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
npeJjcTaBieH B Tabnuue 1.

IUIAHUPYEMBIMH  pe3ylIbTaTaMi OCBOCHHMS 00pa30BaTENbHOM IMPOrpamMMmBl,

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

Kon u Pesynbrarel 00y4ueHws 10 JUCIUTUTAHE
Hassanue Konn dopmMyupoBKa
OIIOII BO, | ¢bopmynupoBka WHMUKATOpa Kon
COKpAIICHHOE KOMITIETCHIINH AOCTIRCHHA pe3yinb dopmynupoBKa pe3yibraTa
KOMIIETEHLIUU
TaTa
01.03.04 TIKB-3 : TIKB-3.1k : PI1 3HaHue | METOmOB, MOJENEH, aITOPUTMOB,
«Ipuxnagnas | Cnocoben Hcnons3syer u TEXHOJIOTMI U MHCTPYMEHTAIBHBIX
MaTeMaTHKa» | OCYLIECTBIATH | COBEPLICHCTBYET CpPEJICTB MAITMHHOTO 00YYCHUs
(b-IIM) coop, METO/Ibl, MOJIETIH, P2 YMeHue | UCIosb30BaTh METOMBI, MOJICIIH,
00paboTKy 1 AITOPUTMBI, AJTOPUTMBI, TEXHOJIOTUH U
aHanu3 TEXHOJIOTUH U HWHCTPYMEHTAJIbHBIC CPEIICTBA
OoBIIIX WHCTPYMEHTAIbHEIC MAaIIMHHOTO O0YYEHUs ISt paOOTHI
JTAaHHBIX CpencTBa st ¢ OOJBIIMMY TAHHBIMH
paborsl ¢ Pa3 HaBeik | mporpaMmupoBaHust METOJOB,
G0MbIIMMH Mo/iesiel, aropuTMOB MAIIMHHOTO
[aHHBIMH 00y4YeHHS C UCTIOTIB30BAHUEM
COBPEMEHHBIX TEXHOJOTHH U
MHCTPYMEHTAJIBHBIX CPEJICTB
[NKB-3.3k : P14 3HaHue | TpeOGoBaHMIA K MPOBEICHHIO
ITpoBogut AQHAJIUTUYECKUX MCCIEOBAHUM 115
AHATUTHYCCKHE cOopa, 00pabOTKH U aHAIH3a
UCCIIEIOBaHUS B OOJNBIINX TaHHBIX METOIaMHU
COOTBETCTBUH C MaIIMHHOTO O0YYEHUS
COTJIaCOBAaHHBIMU PJI5 VYMeHue | mpoBOAMTH aHAIUTUYECKUE
TpeOOBaHUSAMH HCCIIeOBAHMUA 110 cOOpYy,
00paboTKe 1 aHaMU3y OONBIINX
JAaHHBIX METOJIaMH MAIIMHHOTO
00yueHHs
P16 HaBpix | mpoBeaeHust aHaTUTHYECKUX
UCCIIEIOBaHUH JUIsl peLeHHUs
MPaKTHICCKUX 3aJ1ad METOIaMHU
MaIIMHHOTO O0YYICHUS

2 MecTto qucuunnubl (MoayJsi) B ctpykrype OITOII

JucuumumHa «MeToibl MalIMHHOTO OOyYeHHs» OTHOCUTCS K YacTh y4eOHOro IuUIaHa,

dbopmupyeMoll yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIIICHUM.




3. O0beM AUCHUNIMHBI (MOIYJIA)

OO0beM JUCHUIIIMHBI (MOIY/Isl) B 3a4eTHBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBa
aKaJeMHYeCKMX 4YacoB, BBIJEICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommumucsa (1Mo BHUIAM
y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEITFHYIO pa0oTy, IPUBE/ICH B TabIUIIE 2.

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOH paboThI (dac)
CeMeCTp CMKOCTh
Haspanne 2)60 pu]ﬁl Hacr, I/lgl(l)dql)(O)C AypuropHas Breayuu- CPC Call)I(“)rpe“gfl
OI10I1 BO y vII @ (Dgp yRuTop TopHas
HA > (3.E) Bcero Tauuu
0300)
JeK. | mpak. 1ab. [TA KCP
01.03.04
[puknaanas (01:(0) b1.B 5 3 55 18 36 0 1 0 53 3
MaTeMaTHKa

4 CTpyKTypa U co/iepKaHue TMCUUILTHHBI (MOTYJIs)

4.1 Ctpykrypa qucuuiiansl (moayas) aiasa O®O

TemaTnueckuii TuIaH, OTPaXKAIOIINI COIEpKAHNE AUCIMIUIMHBI (TIEpEYCHb Pa3lesioB H TEM),
CTPYKTYPUPOBAHHOE IO BHUJAaM y4YeOHBIX 3aHATHH C yKa3aHHEM UX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIaHOM, MPUBEJICH B Tabmwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
Tekymero Koutpos aiast OPO

Kon pe- Kos-Bo yacoB, oTBeIcHHOE Ha Dopma
Ne Ha3zpanue TeMbl 3yJIbTaTa P
Jlex [pakr JIa6 CPC TEKYIIETO KOHTPOJIS
00y4eHus
3ammTa OTYeTa 1o
OCHOBHBIC IIOHATUA MPAKTUYCCKOM
1 P12, P/I3 2 2 0 3 P Y
MAIIUHHOTO 00YYEHUS 3aHITHIO, OTBETHI Ha
TEOPETHIECKHE BOTPOCHI
3aImUTa OTYeTa 1o
MeToapl MalIMHHOM MPaKTUIECKOM
2 P12, P13 4 6 0 10 P Y
perpeccun 3aHATHIO, OTBETHI HA
TEOPETUYECKIE BOITPOCHI
3ammUTa OTYeTa 1o
MeToapl MaIIMHHOMN MPaKTHIECKOM
3 P12, P13 6 4 0 8 p Y
Knaccn(buxaunu 3aHATHIO, OTBCTHI HA
TEOPETUYCCKHIE BOITPOCHI
3allKTa OTYEeTa 110
HeiipoceTeBbie MPAaKTHIECKOM
4 p PJI1, P13 4 14 0 14 p y
TEXHOJIOTHH 3aHATHIO, OTBETHI HA
TEOPETUUCCKHE BOITPOCHI
3allKTa OTYETa 110
IpuiiokeHnss METOI0B MIPAKTHYECKOM
5P P/I1, PII3 2 10 0 18 P Y
MAIIHHHOTO 00yYeHUsI 3aHATHIO, OTBETHI HA
TEOPETUUCCKUE BOMPOCHI
HToro mo Tadaume 18 36 0 53

4.2 Copeprxxanue pa3iesoB M TeM JTUCUUILVINHBI (MoayJas) aiast ODO

Tema I Ocnonbie nOHAMUSL MAUUHHO2O 0OVHEHUsL.

Coneprkanne Tembl: CHCTEMBI HCKYCCTBEHHOTO UHTEIUIEKTa. CBsI3b MAIIMHHOTO OOYYEeHHS C
CHCTEMaMH HWCKYCCTBEHHOTO WHTeJUIekTa. OCHOBHBIE MOJENH MamuHHOTO 0o0ydeHms. Co3maHue
oOyuartoreii BbIOOpKH. Tunsl BEIOOpOK. [lepeoOydenune. Pemaromue nepeBbs.

®opMBl U METOABI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe O0Opa30BaTEIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHATHE.



Buapl caMOCTOSATENBbHONM MOATOTOBKH CTYIEHTOB IO TEME: MOArOTOBKAa OTYETOB IO KEWC-
3aJa4aM, MOArOTOBKA K BBICTYIUICHHUIO C IOKJIAIOM, IMOJTOTOBKA K MTPOMEXKYTOUYHOM aTTECTAIIUH.

Tema 2 Memoovl mawunnou pecpeccuu.

Conepxanue Tembl: [lonarue perpeccun. JInneitnas perpeccus. Jlornctuyeckas perpeccus.
Ob6o06matomasi crnocoOHOoCcTh MamuHHOrO oOydeHus. Kpocc-Banmupmamus. AncamOinb Mozenei
MaIIMHHOTO 00YyYEeHUSI.

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

Bunapl camMmocTOATENbHON TOATOTOBKH CTYICHTOB IO TEME: MOJATOTOBKA OTYETOB IO KEHC-
3aJa4aM, MOJITOTOBKA K BBICTYIIJICHHIO C IOKJIAIOM, MOATOTOBKA K MPOMEKYTOYHON aTTeCTalllu.

Tema 3 Memoowl mawunHoU Kiaccugpukayuu.

Copepxanne Tembl: Conepkanue TeMmbl: [lonstue knaccudukanmuu. OmmOku
knaccupukaropa. Jlormueckue weronsl Kiaccudukanmu. MeTon TpagueHTHOro OyCTHHTA.
MHoroxkmnaccoBasi KjJaccupHUKaIus.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKITUS, TPAKTUIECKOE 3aHSTHE.

Bunel caMocTosTENbHON MOATOTOBKH CTYACHTOB MO TEME: MOATOTOBKA OTYETOB MO KeHc-
3a/layaM, OJITOTOBKA K BBICTYIUICHHIO C JIOKJIAJIOM, MOJTOTOBKA K TPOMEKYTOUHOMN aTTECTAI|H.

Tema 4 Hetipocemegvie mexnono2uu.

Copnepxanue Tembl: OnHOCIONHBIE HEWpPOHHBIE ceTH. Mojenb HeWpoHa. ApPXUTEKTYpbI
HEHWPOHHBIX ceTeil. OCHOBBI ITyOOKOoro oOydeHws. MHOrocioiHble HeHpoHHBIE ceTH. CBEpTKA.
CBépTOuHbIE HENPOHHBIE CETH. PEKyppEeHTHBIE HEHPOHHBIE CETH.

@opMBl U METOJABI TPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMH: JIEKIUS, TPAKTUYECKOE 3aHSATHE.

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

Tema 5 Ilpunoscenuss memooos MautuHHO20 0OYYEeHUS.

Conepxanne TeMbl: TemaTHueckoe MOJEIUPOBAaHHE C MHCIOJIL30BAHUEM METOOB
MAIIMHHOTO OOy4eHHUs: BBIBICHHE TPEHAOB B JaHHBIX, [OUCK HH(OpMaIMK, aHaAIU3
MH(GOPMALIMOHHBIX IMOTOKOB, aHaIM3 OMOMH(GOPMAIMOHHBIX IaHHBIX, PYOpHKAIUs TOKYMEHTOB.
Meton Reinforcement Learning. ITpunoxeHus HMCHONb30BaHUS METOAOB MAIIMHHOIO OOy4YEHUS:
METOABI MAIIMHHOTO OOy4YeHHs] B aBTOMOOMJILHOW NMPOMBINUIEHHOCTH, aBTOMOOWIIM C CHCTEMaMH
aBTOIIMIIOTA, POOOTOTEXHHKA, IEPCOHATIBHBIC YMHBIE ACCUCTEHTHI.

@opMbl M METOJbl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: JIEKLIUS, IPAKTUUECKOE 3aHATHE.

Buasl caMocTosITEIbHON MOATOTOBKHM CTYJIEHTOB IO TE€ME: MOAIOTOBKA OTYETOB IO Keic-
3aJa4aM, OJArOTOBKA K BBICTYIIJIEHUIO C JOKJIAJIOM, [TOATOTOBKA K IIPOMEKYTOYHON aTTECTALIUU.

5 MeToanueckue yKka3zanus AJs 00y4alomuXcs M0 M3YYEHHIO M Peau3alii TUCHUTLIUHBI
(MomxyJin)

5.1 MeToanyeckue PpPeKOMEHJAANMU O0yYAKIIMMCS 10 H3YYEHMI0 JUCUMINVIMHBI M 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

OO0mmue TpeOOBAHUS M KPUTEPUH OLICHKH NPAKTHYECKHUX PadoT:

TpeGoBaHusi kK 000pyI0BaHUIO: TUCTPUOYTHB sI3bIKa MporpammupoBanus Python maker
Anaconda.

PexoMeHanuM 1O BBINOJHEHUIO: TPU BBIIOJHEHUH pabOTHl CleayiiTe mHpaBuiaM, O



KOTOpBhIX BaMm pacckazan mpernonaBaTenb BX0/1€ IPAaKTUYECKOI paboThI.
Kpurepun onenku:

bain Kpurepunu oneHkn
0 PaboTa He BBINOJIHEHA.
1 Paborta BbImonHEHa MOTHOCTHIO. CTYNEHT HE BIAJACET TEOPETUYECKUM U

MPAaKTUYCCKUM MaTepPHajIoM, IOMyCKasi TpyObie OIMOKH, HCIIBITBIBACT 3aTPYIHCHUS
B bopMynHpOBKe COOCTBEHHBIX CYXJCHUW, HECIOCOOCH OTBETUTh HA
TOTTOJTHUTETHHBIC BOTIPOCHI.

2 PaGota  BbImonHeHa MONHOCTBIO. CTYAEHT BIAZCET TEOPETUUYECKUM U
[PaKTUYECKUM MaTepuajioM Ha MUHHUMAaJIbHO JOMYCTMMOM YpPOBHE, OTCYTCTBYIOT
OIMOKM TpU ONUCAHUM TEOPUH, UCHBITBIBAECT 3aTPyJHEHUS B (OPMYIUPOBKE
COOCTBEHHBIX ~ OOOCHOBAHHBIX ¥ apPTyMEHTHUPOBAHHBIX CYXICHHUH, JOmycKas
HE3HAYUTENIbHbIE OUTMOKY Ha JOMIOJHUTEIbHBIE BOIIPOCHI.

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

Conep:xkaHue oT4YeTa MO NPAKTHYECKOil padore: kK pabdoTe mpHUKperuisieTcs Qaitn ¢
HOJPOOHBIM OTYETOM, IJI€ OIMCAHBI 3Tanbl pa0OThI IPU BBIMOJIHEHUH paboThl B porpamme. OTyer
odopmisiercs B cooTBeTcTBUU ¢ TpeboBaHusmu yHuepcurera CTO 1.005.2015. CrpykrypHBIMU
AIIEMEHTAMHU OTYeTa SABIISAIOTCA: TUTYIBHBIN JIMCT; COJAEp’KAaHUE; OCHOBHAS 4YacCTh; 3aKIIIOUECHUE;
CIMCOK MCIIOJIb30BAaHHBIX HCTOYHUKOB.

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

Hean: Mcnonp30BaHue pelammx AEpPEeBbEB ISl NPAKTUYECKUX 3aa4.

Ilnanupyembie pe3yabrarbl O00y4eHHSsI B  COOTBETCTBMM C  KOMIIETEHLMSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Coaep:xaHue NPaKTHYeCKOil PpadoThbI: peliarpllee AepeBO, HHTEPHPETUPYEMOCTb
pelaromnero aepesa, anTupoa-cucrema.

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

Iean: M3ydyeHue nuHEHON perpeccuu.

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

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

3. IlpakTnueckasi padora Ne3 «MammnHHoe o0ydeHue. Jlorucruyeckasi perpeccus

Hean: M3ydyeHue 10rMCTUYECKON PETPECCHH.

I[Inanupyemble pe3yabrarbl O0y4eHMSI B  COOTBETCTBUM C  KOMIIETEHIUSIMU,
COCTAaBJIAIOLIME KOTOPBIX MepeuncieHsl u onucansl B PIT/] k qanHOM nucuuniuze

Conep:xkaHue NpakTHYeCKOH padoThI: peann3anus Ha s3bIKe mporpamMmupoBanust Python
JIOTUCTUYECKOUN pETrPeCCUH.

4. IlpakTnyeckas padora Ne4 «3agaua perpeccum»

Hean: N3ydyenue 3aqaun perpeccum.

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

Conep:xkaHue mnpakTHYecKoi padoTbl: o00JaCTH TPUMEHEHHUS 3aJad PErpeccuu,
nepeoOyuenue, O6061aromas cnocoOHOCTh MAIIMHHOTO OOy4YeHUs, KpOocc-Baluaalus, aHcaMOIb
MOJIeJIel MaITUHHOTO 00YYCeHHUS, IEPCOHATU3UPOBAHHBIC TIPEIOKECHISI HA OCHOBE TPAH3AKITUH.

5 .IIpaktuyeckass padora NeS «MammnnHoe oOy4enne. Jloruyeckue MeTOIbI



KJIaccupuranmm»

Henan: M3ydyeHne 10rucTUYECKUX METO/I0B KIIaCCU(PUKALIUU.

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

Conep:xkaHue NMPaKTHYeCKOil paldoThI: pemiaroiiee aepeBo, ciydaitHeii jec (Random
Forest), MeTonsl rpagueHTHOro OyCTWMHTA, peanu3alvs Ha s3bIKe MporpammupoBaHus Python
JIOTUCTUYECKUX METOJOB KJIaCCU(UKALINH.

6. IIpakTuyeckas padora Ne6 «IlocTpoenune MeToaa penieHUs METOA0M I'PATMEHTHOIO
OycTHHIa)»

Hean: Mcnonp3oBaHue MAamIMHHOTO OOyUYEHHUS JUTsl PEIICHHUs 3a7add M3 O0JacTH aHaln3a
aHHBIX.

Ilnanupyemsbie pe3yiabrartbl 00y4eHHsI B COOTBETCTBUM C  KOMIICTECHIIMUSIMH,
COCTaBJISIIOIIIME KOTOPBIX NepeuucieHbl u onucanbl B PI1/] k taHHOM nuCIUIIIIMHE

ConepxaHue MpaKTHYeCcKOW padoThl: M3y4YCHHE 3a7a4d M3 OONACTH aHAIM3a JAHHBIX,
merpuka AUC ROC, ROC-kpuBas, METOI TpagdeHTHOro OyCTHHTa, HOBBIC NpPU3HAKH, THUIIBI
Tpan3akiuii, MCC-kobl, BU3yalu3alus TaHHBIX.

7. llpakTyeckas padora Ne7 «OnHoC/I0iHbIE HEHHPOHHBIE CETH)

Hean: N3ydyeHne 0qHOCIONHBIX HEHPOHHBIX CETEH.

Ilnanupyembie pe3yabrarbl O00y4eHHsI B  COOTBETCTBMM C  KOMIIETCHLMSIMH,
COCTAaBJIAIOLIME KOTOPBIX IepeuncieHsl U onucansl B PIT/] k nanHOM nqucnurmHe

Conep:kaHue NMPaKTUYeCKON PadOThbI: MPOCTEUIIMI MpUMEP OJHOCIONHONW HEUPOHHOU
CeTH, apXUTEKTYpbl HEHpPOHHBIX CeTel, peanu3anus Ha s3blke NporpamMmMupoBanus Python
OJHOCJIOMHOW HEHPOHHOU CETH.

8. IIpakTuyeckasi padora Ne§ «OcHOBBI I1y00K0r0o 00y4enusi. Moaesib HeHpoOHa»

Heab: M3ydyeHne ocHOB TITyOOKOTO 00yUYeHUSI.

I[Inanupyemble pe3yabrarbl O0y4eHMSI B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTaBIISIIOIIUE KOTOPBIX MepeuncieHbl U onucansl B PIT/] k naHHO# nuciuruiize

Conep:xkanue npakTuyeckoii padorbi: OCHOBBI ITyOOKOTO OOy4YEHHsI, TUITBI HEUPOHHBIX
ceTed, MojeNIb HEHpOHA, peanu3anus Ha s3bIke mporpammupoBaHus Python monenu Helipona c
MOpPOTOBOM (YHKIMEH aKTWUBAllMK, pealu3allds Ha s3bIKe MporpamMMmupoBanus Python mopenu
HEHpOHa C JJOTUCTUYECKON (QYHKIMEH aKTUBAIUH.

9. IlpakTHyeckasi padora Ne9 « MHOroc/10iiHble HEHPOHHbIE CETH)

Heab: N3yyeHrne MHOTOCIONHBIX HEUPOHHBIX CETEH.

I[Inanupyemble pe3yabrarbl O0y4eHMSI B  COOTBETCTBUM C  KOMIIETEHIUSIMHU,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHbl U onucansl B PI1/] k naHHOM nucuuruinze

Conep:xkaHue npakTH4ecKoii padoTbl: 3HaKoMCTBO ¢ (ppeiimBopkom PyTorch, peanuszanus
OJIHOTO HelpoHa U HeHpOHHBIX ceTeil Ha PyTorch, peanu3anus MHOTOCIOWHON HEHPOHHOM CETH Ha
PyTorch.

10. IIpakTnueckas padora Nel0) « MHorok/jaccoBas Kjiaccu(pukamusy

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

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

Conep:kanue mnpaxkTuuyeckoii padorbl: O¢dexTuBHOE 00yueHHE HEHPOHHBIX CETeH,
oOydeHue Ha OOJBIINX BBHIOOPKAX, MOAM(PHUKAINN TPAAUEHTHOTO CITyCKa, TTOMOTAIOIINE YCKOPHUTD
00y4yeHue HEHPOHHBIX CETEH.

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

Hean: N3ydyeHne cBEpTOYHBIX HEHPOHHBIX CETEM.

IInanupyemsble  pe3yabrarbl OOy4eHMS B  COOTBETCTBUM C  KOMIIETEHUUSIMH,



COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] x taHHOM nucuuIuivHe

Copepxxanue npakTuuyeckoi padorbl: Onepanus CBEpTKU, CBEPTOUYHBIA U MYJIUHI CJIOH,
orepauus CBEpTKU U MyJIUHra, cBepToUHble HelipoHHbIe ceTu Ha PyTorch, dataset MNIST, Texnuka
Transfer Leaning, apXuTeKTypbl CBEPTOUYHBIX HEHPOHHBIX CETEH.

12. IIpakTnuyeckasi padora Nel2 «CBeprounble HelipoHHbIe ceTu. [Ipuiio:kenns

Henb: N3ydyeHune cBEPTOYHBIX HEUPOHHBIX CETEH.

I[Inanupyemsble pe3yabrarbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMU,
COCTAaBJISIOLIME KOTOPBIX MepeuncieHsl u onucansl B PIT/] k qanHOM nucuuniauze

Conep:kaHue NpPaKTHYeCKO padoThl: oOyueHHE CBEPTOYHBIX HEHPOHHBIX CceTeil,
MPUJIOKEHUSI CBEPTOYHBIX HEHPOHHBIX CeTel: 3ajaya Kiaccu(uKauu, 3ajada OIpereieHUs
HaMU4Yusi OOBEKTOB HA CHUMKE U 3aj]]adya CerMEHTalluu N300pakeHUH.

13. IIpakTnuyeckas padora Nel3 «PekyppeHTHbIe HelipOHHBIE CeTH

Hean: N3ydyeHue peKyppeHTHBIX HEUPOHHBIX CETEH.

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

Conep:xkanue mnpakTuyeckoid padorbl: Forward pass, backward pass, mpobaeMbl
MCIIOJIb30BaHUsl PEKYPPEHTHBIX HEWPOHHBIX CETEH, apXUTEKTypa peKyppeHTHoro HeipoHa-LSTM,
Gated Recurrent Unit, 1ByHanpaBieHHbIE pEKYPPEHTHbBIE HEHPOHHBIE CETH.

14. IIpakTnyeckas padora Nel4 «Natural Language Processing»

Hesan: ABTOMaTHuyeckass 00pabOTKa €CTECTBEHHOTO f3bIKAa C HCIOJIB30BAHHUEM METO/I0B
MaITUuHHOTO 00yYCHUSI.

Ilnanupyemsble  pe3yabraTbl O0y4eHMS B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Conep:xkanue mnpakTudeckoid padorbl: Natural Language Processing, mnepBuuHas
00paboTka TekcTa, U3BJIEUEHUE (PAKTOB, UCTOPHS BHEIPEHHUS METOAOB MAIIMHHOTO OOy4YeHHUs B
Google Translate.

1 5 .Ilpaktuyeckass paGora NelS «MamuHHOoe oOy4yeHHe: TeMaTHYeCKoe
MO/1eJINPOBaHUE»

Heab: TemaTnueckoe MOJEIUPOBAHKE C UCTIOIB30BAHUEM METOA0B MAIIMHHOTO O0yYEHUSI.

Ilnanupyemsble  pe3yabraTbl O0y4eHMs B  COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] k taHHOM nHCIUIIIIMHE

Conep:xxaHue mpakTHyeckoid padorbl: [IpuMeHeHHEe METOJOB MAIIMHHOTO OOyYCHHS:
KaTeropusanus JOKYMEHTOB, KJIACCH(PHUKAIMA TOKYMEHTOB, aHHOTHPOBAHUE JOKYMEHTOB, IOMCK
EpapXUYECKON CTPYKTYPBHI.

1 6 .Ilpaktuyeckass paGora Nelé «MammHHOe oOy4uyeHHe: TeMaTHYeCKoe
MO/1eJINPOBaHUE»

Heab: TemaTnueckoe MOJEIUPOBAHUE C UCTIOIB30BAHUEM METOA0B MAIIMHHOTO O0yYEHUSI.

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

Conep:xxaHue mpakTHyeckoid padorbl: [IpuMeHeHHEe METOJOB MAIIMHHOTO OOyYCHHS:
BBISIBIICHHE TPEHJOB B JAaHHBIX, MOMCK MH(OpMAINH, aHATN3 MHPOPMALMOHHBIX ITOTOKOB, aHAJIHN3
O01onH(pOPMALIMOHHBIX JaHHBIX, pyOpHKaAIUs JOKYMEHTOB.

17. llpakTnyeckas padora Nel7 «Reinforcement Learning»

Heasn: N3yuenne merona Reinforcement Learning.

Ilnanupyemsbie pe3yabrarbl O00y4eHHMs B COOTBETCTBUM C  KOMIIETCHLMSIMH,
COCTaBJIAIOLIME KOTOPBIX NepeuncieHsbl 1 onucansl B PI1/] k naHHOM nucnuruiize

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

18. IIpakTnueckasi padora Nel8 «IIpu/io:keHrs: METOJI0B MAIIMHHOIO 00y4eHM D>

Hean: M3ydyeHue nDpakTUYECKUX MPHIOKEHUS HCIOIb30BAHUS METOJIOB MAIIMHHOTO
00y4eHusl.

Ilnanupyemsbie pe3yabrarbl O00y4eHHMs B COOTBETCTBUM C  KOMIIETCHLMSIMH,



COCTaBJISIIOIIAE KOTOPBIX NepeuucieHbl U onucanbl B PII/] x taHHOM nucuuIuivHe

Conep:xxaHue NPaKTUYECKOI padoThI: MPUIOKEHUS UCTIOIb30BaHUS METOJ0B MAITUHHOTO
0o0y4eHHs: METOAbl MAIIMHHOTO OOy4YeHHS B aBTOMOOWJILHOW MPOMBIIIJICHHOCTH, aBTOMOOUIH C
CHUCTEMaMHM aBTOMMUJIOTA, POOOTOTEXHUKA, IEPCOHATBHBIC YMHBIEC ACCUCTEHTHI.

5.2 Oco0eHHOCTH oOpraHu3amuu OOyYeHHSI [JIs1 JIHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
30POBbSI 1 HHBAJIUI0B

ITpu HEOOX0MMOCTH 00YYAIOLIMMCS U3 YHUCIIA JIUILL C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS U
MHBAJIUAOB (110 3asIBJICHUIO 00YYaOLIErocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
¢dbopMax ¢ yueToM UX UHJIWBUIYaAbHBIX ICUXO(PU3NUECKUX 0COOEHHOCTEM!

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHHs: B MeYaTHON (opMe YBETHYECHHBIM mpudtom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAVBUyaJIbHbIE KOHCYJIBTaIluU c NpUBJICYCHHEM
TU(dI0CYpIOTIEPEBOAUNKA; NHANBUAYATbHbBIE 3aJaHHsI, KOHCYJIBTAlUU U JIp.

- Ui UL ¢ HApYIICHUsIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
MHAVBUYaJIbHbIE KOHCYIBTAllMM C PUBJIECYEHUEM CYypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIbTAIlMH U Jp.

- U1 JIAL ¢ HAapyIIEHUSIMH OIOPHO-ABUraTeIbHOIO anmnapaTa: B neyaTHoi (opme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; MHIMBUyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 @oHJ OLEHOYHBIX CPEACTB /JIA NMPOBEAECHUS] TEKYLIEro KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXcs N0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectaruu  oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHANBHBIX JOCTHKEHUN IJIAaHHUPYEeMbIM pe3ylbraraM OOy4YeHUs IO
JUCIUIUINHE (MOJIYITIO) CO3/MaHbl (DOHABI OICHOYHBIX CPEICTB. THUIOBBIC KOHTPOJBHBIC 3aJaHUS,
METOAMYECKUE MaTepHAaJIbl, ONIPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUH, YMEHHH W HaBBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTeiau, HEeoOXOAWMBbIE M OLEHKM 3HAHWW, YMEHUH, HaBBIKOB W
XapaKTepU3yIolre 3Tanbl (POPMUPOBAHUS KOMIIETCHIIUM B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpammBsl, npeacTaBieHbl B [Ipunoxennn 1.

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

7.1  Ocnoenaa numepamypa

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

ANEKTPOHHO-OMOMMoTeunast cuctema. — URL:  https://e.lanbook.com/book/111969  (mata
obpamenus: 15.04.2024). — Pexxum gocTymna: i aBTOPHU3. MOJIb30BaTENCH.
2. lopoxxanuna, E.M. Heiiponnbie cetu : yde0. mocobwe / [loBomk. roc. YH-T

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

7.2 /lononnumensnasn tumepamypa

1. T'ypuxoB C.P. OCHOBBI alrOpUTMHU3ALMKA U MpOorpaMMupoBanus Ha Python : YueGHoe
nocobue [DnektpoHHbi pecypc] : HzmarensctBo ®OPYM , 2020 - 343 - Pexxum nocryna:
https://znanium.com/catalog/document?id=344505

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

3. Kpuponanos, 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 oopamenus: 15.04.2024). — TeKcCT : 3MEKTPOHHBIMH.

4.  Capaes, I1.B. Meroabl MammmHHOTO OOy4YeHHS : METOJ. yKa3aHUs M 3aJaHusl K 1aod.
paboram mo kypcy / ILB. CapaeB .— Jlumeuk : M3g-so JII'TY, 2017 — 48 c¢. — URL:
https://lib.rucont.ru/efd/670997 (nata ob6pamenus: 15.04.2024)

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

6. Ilenynbko, B.M. OcHOBBI IpOrpaMMHpPOBaHUs Ha SI3bIKE BBHICOKOTO ypoBHs Python :
yueb. mocobue / KOxubiil denepanpubiii yH-T; B.M. Illenynsko .— PoctoB-Ha-Jlony : U3n-Bo
00V, 2017 .— 148 c. — ISBN 978-5-9275-2649-9 .— URL: https://lib.rucont.ru/efd/692437
(mata obpamenus: 15.04.2024)

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KI0YaAA npogheccuonanvHvle 0azl OAHHLIX U UHOOPMAUUOHHO-CHPABOYUHDbBIE
cucmembsl (npu HeobX00UMOCmMU):

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

2. DOnexktpoHHO-OMONMMOTEuHas cuctema "BOOK.ru"

3. DnektpoHHO-OMOMMOTe4YHas cuctema "JIAHB"

4. DnexrpoHHO-OMOMMOTEeYHast cucrema "PYKOHT"

5. DneKTpoHHO-OubIMoTeuHas cuctema m3garenbcerBa "FOpait" - Pexxum pocrtyna:
https://urait.ru/

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

7. [Ipesunentckast Oubnmoreka uMm. b.H.Eneumna (0a3a [JaHHBIX pa3iHMYHBIX
npodeccHoHaABHBIX o0macteit) - Pexxum moctyna: https://www.prlib.ru/
8. HNudopmanmonno-cnpaBounas cucrema "KoncymeranTt Ilmroc" - Pexxum pocrtyna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYeCKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepevyeHb
HHPOPMAIMOHHBIX TEXHOJOI'MH, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00Pa30BaTeIbHOIO
npouecca 1o JUCHMILVINHe (MOYJII0), BKJIOYAas NepevyeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

- Komnsrorepsl
- [IpoexTop
MyneruMenuiiHbiii - KOMIDIEKT Ne2 B coctaBe:mpoektop Casio  XJ-M146,3kpan
180*180,kpermieHne MoTOJI0YHOE
- [lepconanbublii komnbroTep Ne3 "B-tronix professional 3872\2015"
- TeneBuznonHasimanenb TeneBu3op Samsung UE40HS5003

[TporpaMMHOe oGecrieueHue:

- 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

- KoncynwrantlIntoc
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

01.03.04 «ITpuknagsa
s MAaTEMaTHKa»
(B-TIM)

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

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

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

KommiereHnust cuutaercsi chOPMUPOBAHHON Ha JAHHOM JTalle B Clydae, M IOJyYCeHHbIC
PE3YILTAaThI 06y‘ICHI/ISI o JUCHUINIMHE OLCHCHBI IIOJOXUTCIBHO (III/IaHaBOH KPHUTCPUCB
OLICHUBAHUSI PE3YJIETaTOB O0YyUYCHUS «3aU4TCHO, YIOBICTBOPUTEIBEHOY, «XOPOLIO», KOTIHIHOY). B
Cllydae OTCYTCTBHSI TIOJIOXKHMTEIBHOW OLCHKM KOMIICTCHIMS HA JAHHOM OTale CYHTaeTCsl
HeC(OPMHUPOBAHHOM.

2 Iloka3aTe/i oLeHUBAHMS JIAHUPYEMbIX Pe3yJbTATOB 00yUYeHUs

Komnerenuus ITKB-3 «Crnioco6en ocymiecTBiiTh cOop, 00pabOTKy 1 aHaau3 OOJIBIINX
JTAHHBIX)

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

chopmMHpoBaBIIeecs CUCTEMATH
YeCKOe 3HAaHUE METOJIOB, MOJCII
€M, aJITOPUTMOB, TEXHOJIOTUHN U

WHCTPYMEHTAIILHBIX CPEICTB Ma
IIMHHOTO O0YYEeHUS

UCIIONB30BaTh METOBI, MOJIENIN
, AJITOPUTMBI, TEXHOJIIOTUU U UH
CTPYMEHTAJIbHBIE CPEJICTBA Ma
IIMHHOTO O0Y4YeHHs U1 paboT
BI C OONBIINMH JaHHBEIMU

chopMupoBaBIIeecs CUCTEMaTu
4eCKOe BJIaJIeHHEe HaBBIKaMHU TIp
OrpaMMUPOBAHUs METOJOB, MO
Jiesiel, anropuTMOB MallIHHOTO
00ydeHUsI C UCTIONB30BAaHUEM C
OBPEMEHHBIX TEXHOJIOTHH 1 MHC
TPYMEHTAIBHBIX CPE/ICTB

[IKB-3.3k : [IpoBoauT aHamuT

94eCKHe NCCIEOBAHUS B COOTBE

TCTBHUH C COTJIACOBAaHHBIMHU TPeO
OBAaHUSAMHU

T
K
H
on
hid
pe Pesynbrar
pe
3_
3_
Ta
Ta
P 3 METOJIOB, MOJICJICH, allTOPUTMO
I ail B, TEXHOJIOTUH U HHCTPYMEHTAJI
1 BHBIX CPEIICTB MAIIMHHOTO 00YY
e
EHHUs
v HCII0JIH30BaTh METO/IBI, MOJCIH
P " , AITOPUTMBI, TEXHOJIOTHH U UH
pi| en | CTPYMEHTJIbHEIC CpesiCTBa Ma
2 ue | lmHHOTO oOy4eHus aist pabot
BI C OOJIBIINMU JAaHHBIMHI
H MPOrpaMMHUPOBAHUS METO/IOB,
P aB MOJEJIEN, aITOPUTMOB MallIUHH
pl| o oro o0y4eHHs C HCTOIh30BaHUE
3 < M COBPEMEHHBIX TEXHOJIOTUN U
HMHCTPYMEHTAJIbHBIX CPEJCTB
TpeOOBaHUil K MPOBEICHHUIO aHA
P 3H | JMMTUYSCKUX UCCICIOBAHUMI JIs
pi aH | cbopa, 06paboTKH 1 aHaNTU3a 00
4 He | JBIIUX JAHHBIX METOJAMH Malll
HWHHOTO O0Y4eHHS

copMupoBaBIIEeCs CUCTEMATH
YecKoe 3HaHue TPeOOBaHMM K 11
POBENICHHIO aHATUTHIECKHIX HC

cieoBaHmi 1iist cobopa, 00pado
TKH Y aHanu3a O00JIbLINX JTaHHbBI
X METO/IaM1 MalIMHHOTrO 00yue
HUS




W T4 g

chopMHpOBaBIIeeCs CHCTEMATH
4EeCKOE YMECHHUE MPOBOIUTH aHA

JIUTUYECKHUE UCCIIECIOBAHUS TI0 C
60py, 00paboTKe U aHAIK3Y 0O
BIINX JIAHHBIX METOJAMH MaIlx
HHOTO 00y9eHUS

NI o

copmupoBaBIIeecs CUCTEMATH
YECKOE BJIaJICHUE HaBBIKAMH P
OBEJICHUSI QHATUTHYECKUX UCCIT
€/I0BaHUH IS peLICHUs IPAKTH

IIPOBOJIMTH AaHATUTHYECKHE HCC
M JetoBaHus o cOopy, 00paboTk
M| ¢ i ananusy GombIIEX JAHHBIX
" | Meronamu MammmHOTO 00yueH
we | o

H | nmpoBeneHus aHaIMTHYECKHX HC
aB | ciemoBaHMI U1t PEILICHUS IPaK
Bl | THYECKHX 3a]ad METOAAMM Malll
K HHHOTO O0YYeHHS

YeCKHX 3a/1a9 METOIaMH My
HHOTO 00y9eHU

Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C pazjenoM 1 Paboueil mporpammsl AMCHMITIIUHBI

(Moyst).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO IUCIUILIAHE (MOIYITIO)

HaumeHoBaHHE OIIEHOYHOTO CPEACTBA U TP
Kourponupyemele mianupyemeie pesy | KoHTponmpyemble TeMbI encrasnenue ero B ®OC
JBTaTHl 00yIEHNS AACHIHTIAHBL IIpomexxyTounas at
Texymui KOHTPOJIb
TecTarus
OuHas popma 00yUeHHUS
P/1 3HaHHE : METOJIOB, MOJICIT Joxkmam, cooOmeHu Tecr
€l, aIroOpuTMOB, TEXHOJIO 1.4. HeilpoceTeBble TeXHO | e
THA U HTHCTPYMEHTAIBHBIX | Jorun
CPEICTB MAIIMHHOTO 00yY Keiic-3amaga Tect
eHUs
OKJIaJl, COOOIIICHN
A A 1 Tecr
1.5. Tlpunoxenus Meromgo | ©
B MAIlIMHHOTO O0yUYeHHS
Keiic-3amaua Tect
P2 ‘YMeHue : ucronb30BaTh M Joxman, coobmieHn T
ecT
CTOAL, MOACIH, alITOpUT 1.1. OcHOBHBIE IOHATHUS €
MBI, TEXHOJIOTHH U UHCTP MAIIHHHOTO 0GYYeHHIS
YMEHTAJIbHBIC CPEACTBA M Ketic-3agaua Tecr
AIIMHHOTO O0YYCHUS IS
paboThI ¢ OOJIBIIMMHU JIaH Jloknas, cooGmeHu
9
HBIMH . e Tecr
1.2. MeToapl MarmmHHON
perpeccuu
Keiic-3amaua Tect
Jloknaa, cooOmeHu
A Tect
1.3. MeToap1 MarmmmHHOM
KIaccuuKau
Keiic-3amaga Tecr
P13 Hagebik : mporpammupoBa Jloknaa, cooOmeHu Tecr
HUA METO/I0B, MOZICIICH, 2 1.1. OCHOBHBIE TOHATHS €
JTOPUTMOB MAIIMHHOTO O MAIIHHHOTO 06y YeHHS
OyueHHs ¢ UCIONIB30BaHU Keiic-3amaua Tecr
€M COBPEMEHHBIX TEXHOJ
OTUH U UTHCTPYMEHTAJIbHBI Jloknaz, cooIeHn
2
X CpelICTB R Tect
1.2. MeToapl MarmmmHHON




perpeccuu
Ketic-3amaua Tect
OKJIaJ], COOOIIEHH
A o - Tect
1.3. MeToapl MallIMHHOM €
KJaccuDUKAIIH
Keiic-3amaua Tect
OKJIaJI, COOOIIEHHN
Hoxnan, 1 Teer
1.4. Helipocerenbie Texuo | ©
JIOTHH
Keiic-3amaua Tect
OKJIaJ], COOOILEHN
A A m Tecr
1.5. Tpunoxenust metopo | ©
B MAIIMHHOTO 00Yy4eHUs
Ketic-3amaua Tect

4 Onucanme nmpoucaypbl O€cHUBaHUSA

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHIIMH Ha JaHHOM JTale OICHUBAETCS 10
pe3yibpTaTaM TEeKYIIUX W MPOMEKYTOUYHBIX aTTECTAlMi MPHU MOMOIIU KOJWYECTBEHHOH OICHKH,
BBIpOKECHHOUW B Oamnax. MakcumanbpHash cymMma OaioB MO AMCHHUIUIMHE (MOAynmio) paBHa 100

Oayuiam.

Bun yueOHOl nesTeIpbHOCTH

Keiic-3agaua Tect Hoxman Mtoro

Jlexnun 10 10
[IpakTuueckue 3aHATUS 60 60
[IpomexyTouHas aTTecTanus 20 20
CamocTtosTenbpHas padorta 10 10
HUroro 60 20 20 100

CymmMma 6anioB, HAOPAHHBIX CTYJACHTOM IO BCEM BUIAM y4eOHOW JEATEIEHOCTH B PaMKax
JTUCIUTIITMHBI, TIEPEBOUTCS B OIICHKY B COOTBETCTBUU C TaOJIHUIICH.

Cymma anioB

10 JMCLMILINHE

O1eHKa TI0 IPOMEKY
TOYHOHU aTTeCTAIluHh

XapakTepHCcTHKa KadyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINI

«3a4TEHO» /

CTyIeHT IeMOHCTPHPYET CHOPMHPOBAHHOCTh JUCLMIUIMHAPHBIX KOMIIETEHINH, 00
HapyKMBaeT BCECTOPOHHEE, CUCTEMaTHIeCKoe U NTy0OKoe 3HaHUe y4eOHOro MaTep
naja, yCBOMJI OCHOBHYIO JIUTEPATyPy U 3HAKOM C JOMONHUTEILHON INTEpaTypoii, pe

«HCYOOBJICTBOPUTCIIb
HO»

ot 91 zo 100 «OTIIMYHOY KOMEHJIOBaHHOM MPOrpaMMoii, yMeeT cBOOOTHO BBIIONHATH MPAKTUUECKHE 3aAaHHS,
MPEyCMOTPEHHBIC IPOTPaMMO¥, CBOOOIHO ONEPHPYET NPUOOPETCHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSIET UX B CUTYaLUsX [TOBBILIEHHOHN CI0XHOCTH.
CTyIeHT IeMOHCTPHUPYET cHOPMUPOBAHHOCTh JUCLMIUIMHAPHBIX KOMIIETCHIIHUH: 0C
ot 76 110 90 «3auTeHo / HOBHBIE 3HAHMI, YMEHHSI OCBOCHBI, HO JOIyCKAIOTCS HE3HAYUTEIbHBIE 01113/161(1/1, HET
«XOPOIIO» OYHOCTH, 3aTPyIHEHUS NIPU aHATTUTHUECKUX OIEpaLusiX, IepeHoce 3HaHUM U yMEHU
/i Ha HOBBIE, HECTAH/IAPTHBIE CUTYALIUH.
CTyneHT NeMOHCTpUpPYET CHOPMUAPOBAHHOCTh TUCIATUIMHAPHBIX KOMITCTCHITHIA: B X
«3a4TeHO» / 0J1¢ KOHTPOJBHBIX MEPONPHUITHI JOMYCKAIOTCS 3HAUUTENBbHBIC OMINOKH, TIPOSIBIISIETC
ot 61 10 75 «YIOBIETBOPUTEIHH 51 OTCYTCTBHE OT/IEJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCLUIUIMHAPH
o» BIM KOMIIETEHIIMSIM, CTY/ICHT HCIBITHIBAET 3HAUNTEIbHBIEC 3aTPYIHEHUS MIPU ONIEPUP
OBaHWHU 3HAHWAMU M YMECHHSMHU IIPU UX IIEPEHOCE HAa HOBBIC CUTYALIH.
«HE 3a4TCHOY /
or 41 10 60 ey oBIETBOPHTE V¥ crynenra He C(bOEMHpOBa}iLI JUCLUILIMHAPHBIE KOMIIETEHIIUH, IPOSIBIISIETCS HELO
CTaTOYHOCTh 3HAaHWUW, YMEHUI, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 JucuunimuHapHbIe KOMITETCHIMH He chopMmupoBaHEL. [IposiBisiercss MOMHOE WITH

MPAaKTUYECKH TTOJTHOE OTCYTCTBUE 3HAHUH, YMEHH, HABBIKOB.




S IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 3aganus 19 pereHus Keic-3axaun

1. Keiic-3anaua «Bpimaua kpeaura KJIueHTy» (Tema 1)
Jis mpeioKeHHBIX ONMUCaHuK WHGpOpMalMK O KIMEHTaxX OaHKa, MOCTPOUTH peEIIarolee
JlepeBO JJISL onpez(eneHm[, CTOUTH JIN BBIIABATh KJ'II/IeHTy Kp@)]I/IT NJIN HCT.

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

JUis mpennokKEeHHbIX OMNMCAaHUM TpaH3aKUUM KIMEHTOB OaHKOB, IOCTPOUTH CHCTEMY
antu¢gpona (Ha Oaze anropuTMa peLIAIOIIEro JAepeBa), KOTopas CIIOCOOHAa MOHUMAaTh, Kakoe
MTOBEJICHUE SABIISICTCSA TUITMYHBIM I JAHHOTO IOJIB30BATENS, a KOTJa OTKJIOHUJIOCH OT HOPMBI.

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

Jl1 IpensoKEeHHBIX ONMCAHUM poja AESTEIbHOCTH KIMEHTOB CIIPOTrHO3MPOBATh YPOBEHD
JI0X0a KiMeHTa (Takas HMH(OpMalusg MOXKET ObITh MOJE3HOM MPH OIpeneieHUH CIIOCOOHOCTH
KJIMEHTA OIUIaYMBaTh KPEJUT).

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

JUis mpeU1o’KeHHBIX OMMCAaHUM TpaH3aKIMi KIMEHTOB OaHKa HAyYUThCS JIeNaTh KIMEHTaM
NIEPCOHANIbHBIE NPEJIOKEHNUS, IPU ITOM BbIIEJICHBI TPU OCHOBHBIE TPYIIIBL:

— BankoBcKHe MPOAYKTHI U cepBHChI. B nanHOl rpymnne 3azay OaHK IpeasiaraeT CBOU
cepBuchl (Hanmpumep, omiata JKKX yepe3 caliT win NPUIOKEHUE), a TAKXKE YCIYTH, HalpuMep,
KPEAUTHI U BKIJIAJIBI;

— IMapTHepckue oddepnl. Tak kak 6aHK UMEET MHOTO HHQOpPMAIMH O MOBEICHUH €ro
KJIMEHTOB, TO OH MOXET IIOMOraTh IPOBOANTH PEKJIAMHbIE KaMIIaHUU MapTHepaM. B takoMm citydae
peKiIaMy O TIIOKyIIKE TEXHUKH I0JIy4YaT TOJBKO T€ KJIMEHTBI, KTO B 3TOM IOTCHIMAIBHO
3aUHTEPECOBaH;

— Hexommepueckue coBeTbl. JTa rpynna 3ajad HHTEpEeCHa TEM, 4YTO MTHOBEHHOM
npuOBUIM HU OJJHA U3 CTOPOH HE NojdydvaeT. B pamkax gaHHON rpynmbl OaHK MOKa3bIBAaeT MOJIE3HYIO
UHPOPMALIMIO KJIMEHTaM, TEM CaMbIM 3apa0aThIBasi X JIOSIIBHOCTH;

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

Jl1g mpeUIoKEHHBIX aTaceTOB COCTAaBUTh AJITOPUTM PACIO3HABaHUS C HCIIOJIB30BAHHUEM
HEHUPOHHBIX ceTeil. CTYIEHTHI CAMOCTOSTEIIEHO BEIOUPAIOT ONTUMATBHYIO apXUTEKTYPY HEHPOHHOM
CeTH.

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

JUis peIioKEeHHBIX ONMCAHWHA CpPEIbl areHTa COCTaBHTH IEpPEUeHb BAapHUAHTOB BBHIOOPOB
JEUCTBUM areHTa B 3aBUCHUMOCTHM OT COCTOSIHHSL C IE€JIBI0 MAaKCUMHM3alUuUd CYMMapHOTO
BO3HArpakaeHus. Bo3aMo)XHbI Ba pexrMa pabOTHI areHTa:

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

Exploitation - 370 cragus, Ha KOTOpPOH areHT MPUMEHSET MOJIYYEHHbIE 3HAHUS C ILIEJIBIO
MOJTy4eHHs 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 TPAKTHUUECKOM 3aHsATHM). [lociie BBINOJHEHUS KaXIOro Keica CTYAEHT JOJIKEH
MIPEJICTaBUTh OTYET O €ro BBIMOJIHEHUH, a TaKXKe, M0 YyKa3aHUsM IMpernojaBaTelis, BbIIOIHUTD
JIOTIOJTHUTENIBHBIE 3a/IaHUs 110 TeME NMPAKTUYECKONW PabOTHI.

IHlIkana oyenku

B

an
Ne h Omnucanne

bI



4
9
CTyI[eHT JACMOHCTPUPYET YMEHHS HAa UTOT'OBOM YPOBHE: YMEECT CBO6OI[H0 BBINOJIHATH NPAKTUYECCKUE 3a/laHus, IIPEAYCMOTPEHH

5 o N
bIC IIPpOrpaMMOU, CBO6OZ[H0 Onepupyer HpI/IO6peTeHHbIMI/I YMEHUAMU, IPUMCHACT UX B CUTYyallUAX MMOBBINICHHOU CJIOKHOCTH.

N, oo |

CTy,Z[eHT JACMOHCTPHUPYET YMEHMS Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHLIEC YMEHMS, HO JOIIYCKAIOTCS HE3HAYUTCIIbHBIC

4- o
OH_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPU aHAITUTUYICCKUX OII€palusiX, ICPEHOCEC YMCHUU HAa HOBLIC, HECTAHAAPTHBIC CUTYAllUU.

4
8
2
4 CTyZ[CHT JACMOHCTPHUPYET YMCHHS U HABbIKHA Ha 6a3OBOM YPOBHE: B XOJ1€ KOHTPOJbHBIX MCpOHpI/IHTI/Iﬁ JOITYCKarOTCs 3HAYUTCIIb

3~ Hble omMOKHU, IPOSBISAETCS OTCYTCTBHE OTACIBHBIX YMEHHH), HABBIKOB MO JUCHHUIUIMHAPHON KOMIIETEHIHH, UCTIBITHIBAIOTCS 3HA
YUTENbHBIE 3aTPYIHEHHS [TPU ONIEPUPOBAHUM YMEHUSMU U IIPH UX NIEPEHOCE HA HOBBIE CUTYaLIUU.

—
—_

2 CTy,Z[eHT JACMOHCTPUPYET YMEHHMS U HAaBbIKU Ha YPOBHEC HUXKE 6a30Boro: MPOSABJIAETCA HEAOCTATOYHOCTDH yMeHHﬁ 1 HAaBBIKOB.

o W

1 1 CTy)IeHTOM NPOABIIACTCA IMOJHOC WJIU MPAKTHYCCKU ITOJIHOE OTCYTCTBUE yMeHI/Iﬁ " HAaBBIKOB.

5.2 Ilpumepsbl TECTOBBIX 3aAaAHUIH

OcHogHble NOHAMUSL MAUWUHHO20 00VUEeHUsL.

Bribepure U3 MepeunCIeHHBIX HUXKE MOAXOA0B TOT, KOTOPHIH HanboJiee COOTBETCTBYET Ha
MOIXO/] MAIIMHHOTO 00y4YeHus1?

1) [lepenats 3aga4y SKCrepTaM Ui COCTABIICHUS aITOPUTMA pa3/ieJeH s MOIb30BaTeNel Ha
JIBE TPYIIIBI HA OCHOBE MPO(EeCCHOHAILHOTO OIBITAa TUX YKCIIEPTOB

2) Ilepenats 3amady dKcIiepTaM ISl COCTABIICHUS allTOPUTMA pa3/eeHUs MOJIb30BaTEIeH Ha
JIBE TPYIIIBI HA OCHOBE COOpPAHHBIX 32 MPEBIYIIUE TOIbI TaHHBIX

3) CoctaBuTh MpaBUJIO, PA3ACIAIONICEe MOJIB30BATENICH MO AHAJOTMHM C YK€ PEHICHHBIM
MPELEICHTOM, IPYTOi, HO CXOXKeH 3a1aueit

UTo HaXOIUTCS B HEJIMCTOBBIX BEPIIMHAX PEIIAIONIETO AepeBa?

1) O0BeKTHI

2) Paznenstornirie BOPOCH

3) [Ipuznaku

B kakoM ciyyae MOCTpPOEHHBIM alrOpUTM PEHIAlOIIEeTo JepeBa JIeT4Ye MpPOaHaTU3UpPOBATh
YEJIOBEKY?

1) B cinyyae ManeHbKOTO Uncia BEPIUIMH JepeBa

2) B ciayuae OobIIoro yuciia BEpIIKH JAepeBa

3) B cnyuae Gonbioro yrcina pedep aepesa

4) B cmyuyae maneHbKOTo 4ucia pedep nepena

Memoowt mawunHoU pecpeccuu.

ABTOMaTHuYecKas OIEHKa CTOMMOCTH KBapTUPBI SIBISETCS AaKTyaJbHOW 3ajadedl B
6aHkoBCKOM cdepe. Onpenenure K KAKOMY TUITy OHa OTHOCHUTCSI.

1) 3agaua knaccuduranuu

2) 3agava perpeccun

3) 3apaua kiactepusalu

4) 3agavya mMpOrHO3UPOBAHUS

Uro Ha3pIBaeTCA MEPEOOYUCHUEM aNTOPUTMA MAIIIMHHOTO O0y4YeHus?

1) xapakTepucTHKa METOJa MAIIMHHOTO OOy4YeHHs, O3Hayalomias, 4YTO AaJTOPUTM
MaKCHMaJbHO TOYHO OMHUCHIBAET JAHHbBIE

2) npo0eMa alrOpuTMOB MAIIMHHOTO 00yUYeHHsl, ¢ Hel He0OX0IUMO OOPOTHCA

3) xapakTepuCTHKa METOJ[a MAIIMHHOTO O0y4YeHHs, O3HAYAIOIas, YTO aJrOpUTM 00ydaeTrcs



CJIMILIKOM JI0JITO

Urto o3HauaeT BeIpakeHue "HeT O6ecmiatHoro obena" (no free lunch)?

1) CymecTByeT yHUBEpCAIbHBIN aITOPUTM JUISl pELLICHHs BCEX 3aJa4, HO OH CTOHUT JOPOro

2) PeanpHBIE TPOLECCH CIHMIIKOM CJIOXHBIE, YTOOBI OMHMCaTh WX aOCONIOTHO TOYHO
MaTEMATHYECKON MOJIEIBIO

3) 3amaua perpeccuu Jerde 3aaud KJIacCH(PUKAIUU

Memoowt mawunHot Kiaccuguxayuu.

[TpenmnonoxuM, 4To UMeIach HEKOTOpPask AaBTOMATU3UPOBAaHHAsl CUCTEMA, KoTopas paboTaa
C HCHOJBH30BAHUEM OOJBIIOTO KOJIMYECTBA SBPUCTUK. UTO MOXHO CHENATh C 3BPUCTUKAMH, €CIU
ObUIO MPHUHATO pEIIEHHWE 3aMEHUTh aBTOMATH3UPOBAHHYIO CHUCTEMY Ha CHUCTEMY MAIlIMHHOTO
oOyuenus?

1) Wcnonp3oBaTh 3BpUCTUYECKHE IpaBWia AJI U3BICUYEHUS INPHU3HAKOB, KOTOPBIE 3aTeM
OyZayT 10J1aBaThCsl B AITOPUTM MAIIMHHOTO O0YYEeHHUs

2) YnanuTh Bech KOJ 3BPUCTHYECKHX NMPaBWI B LEISIX OCBOOOXKICHMS JONOIHUTEIBHOTO
MecTa JUIsl XpaHEHUS JaHHBIX

3) HeoOxomumMoO OTMEHUTH MPHUHATOE pEIIEHUE, MOTOMY YTO 3BPUCTHUYECKUX IPaBHII
JIOCTAaTOYHO IS PELICHUS JTI00BIX 3a1a4

[Ipenmnosnoxum, 4To HEOOXOIUMO y3HaTh, KaKh€ M3MEHEHHsS B MOOMIJIBHOM MPUIIOKEHUU
0aHKa XOueT YBMJCTb CPEIHECTATUCTHUYECKUH pocCUsHUH. J[[Is1 3TOro pemeHo mpoBeCTH
COLMANIBHBIA ONpPOC Cpear OOJBIIOTO YHCIIA CTYACHTOB HECKOJBKHMX MOCKOBCKHX By30B: MI'Y,
M®THU u HNUY BIID. byayt 11 npu 3TOM 10CTOBEPHBIE PE3YABTaThl MU CTOUT CKOPPEKTUPOBATH
ayJIUTOPHIO, HA KOTOPOI MPOBOIUTCS OIpoc?

1) He Hy»>HO HUYero KOppeKTUPOBATh, PE3YJIbTAThl Oy IyT JOCTOBEPHbIE

2) Jlig TOCTOBEPHOCTH PE3YABTATOB HEOOXOJUMO MOJKIIOUUTH K OMPOCY CTYACHTOB U3
JIpYrux ropoJoB 1 By30B Poccuu

3) Jlnst 1OCTOBEPHOCTH PE3yJIbTATOB HEOOXOIMMO OIPAILIMBAThH BCE ClION HaceneHus Poccun,
UCTIONB3YIOLIEe MOOMIIBHOE PUIIOKEHNE OaHKa.

Uem oTnu4aercs CTOXAaCTUYECKUN TpaJUEHTHBIH CIIyCK OT OOBIYHOTO TI'PaJHUEHTHOTO
cmycka?

1) Ucnonb3yercs ciydaifHbIi BBIOOD 11ara rpaJUeHTHOTO CITyCKa

2) IlpocmarpuBaercsi BBIOOpKa B CIIy9allHOM TIOpsIIKe, dYalle OOHOBISETCS BEKTOP
apamMeTpoB

3) BriOupaercs kaxjaas n-g1 To4Ka (HaCTpauBaeMblil mapaMeTp) ciaydaiHbIM 00pa3oM, 4TOOBI
HE 3aCTPEBATh B JIOKAJIbHBIX MUHUMYMax

Heiipocemesvie mexnonocuu.

HeiiponHast ceTb, B KOTOPOM KaXIblil HEHPOH B y3JI€ PEHIETKH CBS3aH TOJBKO C
OmKalIInMU HeHpPOHAMHU, Ha3bIBACTCSL:

1) CnabocBs3Hast HEHPOHHAs CETh,

2) luknudeckast HEWPOHHAS CETh,

3) MHorocnoiiHas HEHpPOHHAas CETh,

4) [lonHOCBs3HASI HEUPOHHAS CETh.

Kak Ha3biBaeTcst HEMpOHHAS CETh, B KOTOPOM €CTh XOTSI OBl OIMH CIIOM, BHIXOJIHBIE CUTHAJIBI
€ KOTOPOI'0 MOCTYHAIOT Ha 3TOT € CJIOM UM HAa OJAMH U3 MIPEABIAYIIHNX CIIOEB.

1) PexyppenTHas HeipoHHAs CETh,

2) HelipoHHas ceTb IPSIMOTO paclpOCTPaHEHUS,

3) HeiipoHHas ceTb BCTPEUHOT0 pacpOCTPAHEHNUS,

4) Perupky isITMOHHAS HEHPOHHAS CETh.

OOyueHue HEHPOHHOM CETH C yUUTENEM MPeIIoaraeT, 4ro:

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

2) B kauecTBe 00yuaronmx NpUMepOB UCTIOIB3YIOTCS TOIBKO BXOJHbIC 3HAUCHUS,

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

4) CymecTByeT 0o0yJaromas rnmporpamma.



Kak Ha3pIBaeTcs 31eMeHT (OpMalbHOTO HEHpOHA, MPeoOpasyroIuil TEKyIee COCTOSHHE
HEWPOHA B BRIXOAHOW CUTHAJ IO HEKOTOPOMY HEJIMHEHHOMY 3aKOHY?

1) Henunelinelit oneparop,

2) Cumaric,

3) Cymmarop,

4) Touka BeTBICHHUS.

[‘pagreHTHBIM aNrOPUTMOM OOydYeHHsI HEMPOHHOW CETH, B XOJ€ KOTOPOTrO Beca HEHpPOHOB
KaX/I0T0 CJIOSI 3TOM CeTH PEKYpCHUBHO KOPPEKTUPYIOTCSI C yYETOM CUTHAJIOB, MOCTYNUBLIMX OT
HPEIBIAYIIErO CJIOS U OIIMOKH KaXX/10TO CJI0s, SIBIISETCS:

1) Anroputm o0yudeHusi ¢ 0OpaTHBIM PaCIpPOCTPAHEHUEM OLITHNOKH,

2) Anroputm oOyuenusi Koxonena,

3) AnropuTtMm 00ydYeHUs IEpCeNTPOHa,

4) Anroputm o0yuenus Xonduiaa.

Ipunosicenuss Memo0oo8 MauuHHO20 00yYeHUs.

[TpenmonoxumM, HEOOXOMMO pelIaTh 3aaady ONpeNeIeHUsT Ynucia Joneil Ha ¢otorpadum.
3agauy noJ00HOI0 posia BO3HUKAIOT, HAIIPUMED, C LIEIbI0 ONpPEAEICHHUs KOIMYECTBAa OCETUTENeH
NOMeEIIeHUsI B pa3Hoe Bpems. Kakoii kiacc MeToqoB sBsieTcsa Haubosiee 3(pPeKTUBHBIM I STON
3amaun?

1) CBepTouHbIe HEHPOHHBIE CETH

2) Pemaromiue nepeBbst

3) PexyppeHTHBIC HEHPOHHBIE CETH

Bribepure omnpenenenue repmuna Deep Learning.

1) Pa3znen mammHHOTO 00y4YeHUs, KOTOPBIH H3y4aeT MHOTOCIIOWHbBIC HEHPOHHBIE CETH

2) Pazgen MammMHHOrO OOy4YeHHs, K KOTOPOMY OTHOCSATCS aJrOPUTMBbI, OCHOBAHHBIE Ha
r;1y0OKOM MOHUMAaHUU MPEAMETHON 00JIacTH

3) Pazgen MammHHOrO OOy4eHMs, KOTOpPbBI M3y4yaeT METOAbl KilacCU(PHUKAIMHU >KUBBIX
cymiecTB 1o (oTtorpadusm

Uro mpexacraBisier U3 ceds MeTon oOydeHHs 3a cyeT JaeMoHcTpanuu B Reinforcement
Learning B poGoToTexXHUKE?

1) OOyuenue poOOTa Ha OCHOBE BHJICO3ANUCEl UENOBEKa, BEPHO BBHIMOIHSIOLIETO
TpeOyemble MaHUYJISLIUU

2) OGyueHnus poOOTa Ha OCHOBE JAEMOHCTPAIMH €My OOBEKTOB, ISl KOTOPBIX TpeOyeTcs
MPOU3BOIUTH MAHUITYJISILIUA

3) OGyuenue poboTa Ha OCHOBE JEMOHCTpPALMU JPYrHMX poOOTOB, PEIIAIOIINX pa3IHyYHbIC
3a7iauu

Kpamxue memoouueckue ykazanus

[IpoMeXyTOUHBI TECT MPOBOAUTCS B AJIEKTPOHHOW ¢opMe BO BpeMs MOCIEAHETO B
y4eOHOM Tiepuoje TNpakTudeckoro 3aHsaTus. Tect cocrour u3 20 TecToBeIX 3amaHuil. Ha
BBITNIOJIHEHHE TecTa oTBoAUTCs 20 MUHYT. Bo BpeMs mpoBeieHUs TecTa UCIIOIb30BaHUE JINTEPATYPhI
U IpYyTrUX UHPOPMALMOHHBIX PECYPCOB JIOMYCKAETCS TOJIBKO IO MPEIBAPUTEIIEHOMY COITIACOBAHUIO
C TIPEI0/IaBaTEIIEM.

LlIxana oyenku
Nebamnsl Onucanue
19-20 IIpoueHT mpaBMIBHBIX OTBETOB OT 95% 1o 100%
16-18 IlpoueHT mpaBuiIbHBIX 0TBETOB OT 80 10 94%
13—15 IlpoueHT mpaBUIIBHBIX OTBETOB OT 65 10 79%
9-12 IIpoueHT mpaBUIBHBIX OTBETOB OT 45 10 64%
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0-8  IIpoueHT mpaBUWIIBHBIX OTBETOB MeHee 45%

5.3 Ilepeyennb TeM JOKJIAA0B, COOOEHUIT

[Ipumepsl TEM TOKIaA0B
1. Metoasl MalmmuHHOTO OOYYEHUS: METOIBI PETPECCHUH.
2. MeTopl MallTMHHOTO 00YYEHUs: METO bl KJIaCCU(UKALIUH.



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

4. MHOroCIIO/HbIE HEUPOHHBIE CETH.

5. IlpuiioxkeHust 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.
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