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1 UENb ANCUUNIINHDbI

B pesymbraTe OCBOEHHMsS JaHHON JUCHUIUIMHBI y OOYYaromlerocsi IOJDKHBI OBITh

c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOW MPO(ecCHOHAIBHON 00pa3oBaTeIbHON IMPOrpaMMbI
6akanaBpuarta (nanee — OIIOII): OIIK-5, T1K-2
ConeprxkaHre KOMITETCHIIMH KaK ITUIAHUPYEMBIX Pe3yJbTaTOB OOYUYCHHsS 1O TUCIHMILIHHE

cM. Tadymnsl 1 u 2.

1.1 dopmMupyemMbie KOMIemeHyuu

Tabmuma 1 — PopmupyemMble TUCIUIUIMHON KOMITETSHIIUH

HaumeHnoBanue Buga

HanmenoBanue kareropuu

Kon n HazBaHMe KOMIICTSHITUN

KOMICTEHITHH (TpynIbl) KOMIETSHIUH
(VHUgepcanvHas,
obujenpogpeccuonanvras,
npogeccuonanvras)
obmenpoeccroHanbHas Koutpors wu  omenka | OIIK-5 — Cpoocoben pa3pabaThiBaTh
(dhopMupoBaHus MIpOrpaMMbl MOHUTOpPUHIA
pe3yabTaTOB 00pa3oBaTeNbHbIX pe3yabTaTOB
o0Opa3zoBaHHs oOy4aromuxcs, paspabaThIBaTh u
pean30BbIBATh MPOTPAMMBbI MPEOIOJICHUS
TpyAHOCTEN B 00y4yeHUHU
PO eCcCHOHANBHBIC [Icuxonoro- [1K-2 CriocobeH npuMeHsTh COBPEMEHHBIE
MeIarOTHYECKUe METOJAMKA ¥ TEXHOJIOTHH OpraHu3aIluu
TE€XHOJIOTUH B | oOpa3zoBarenbHOU JIeATEITbHOCTH,
npodeccnoHanbHOM JIMAarHOCTHKHU U OLICHUBAHUSA
NEeSATEIbHOCTH KauecTBa 00pa30BaTeIbHOIO Mpoliecca

o pa3IUYHBIM o0pa3oBaTeNbHBIM
nporpammam HOO, CIIO,
BO u JI1IT

1.2 3HaHus1, yMeHus, Haebiku (3YB) no ducuyunniuHe

Tabnuua 3 — 3HaHus, yMEHUs, HaBBIKH, (OPMHUpPYEMBbIE TUCHUTUINHON

Kon u nazsanue
KOMIIETEH I

32 JTUCHHUILJIMHOM’

I/IH)_]PIKaTopl)I JOCTHXKCHUSA
KOMIICTCHIIUH, 3AKPECIJICHHbIC

3uanus, yMeHusi, HaBbIKH (3YB),
¢opmupyemble AMCUMIIMHON

OIIK-5 — Cnocoben
pa3pabaThIBaTh MPOrPaMMbI
MOHHTOpPHHIA
00pa30BaTEeNbHBIX
pe3ynbTaToB 00yJaromuxcs,
pa3pabaTbIBaTh U
pEeann30BBIBATH IIPOrPAMMBI
NIPEOJOJIEHUS TPYIHOCTEH B
00y4eHnn

[IK-2 CriocobeH mpuMeHsTh
COBpEMEHHbBIE

OIIK 5.1. Pa3pabatbiBaeT
IIPOrpaMMbl MOHUTOPHHT'A
pe3ynbTaToB 00pa3oBaHUs

peanu3yer IporpaMMel
NIPEOJOJIEHUS TPYIHOCTEH B
o0ydJeHumu.

OIIK 5.2. Ilpumenser
HWHCTPYMEHTapUil U METOABI
JUArHOCTUKHU U OLICHKH

o0y4aromuxcs; paspadaTeIBaeT U

IoKasaTesei YPOBHS U JUHAMUKHN

3HaTh!

- Hay4YHOE COZep)KaHUE U COBPEMEHHOE
COCTOSIHUE ITPEAMETHOH 00acTi «MammHHoe
o0OydyeHHe)

- METO/IbI TIPOBEACHUSI HAYYHOTO MCCIIEIOBAHMS
B IIpeMeTHOH obnacTn «MammHHoe
oOyucHHeY;

YMersb:

- ICTIOJIb30BaTh HAYYHBIE 3HAHNA IPEAMETHON
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Kon n HazBanme
KOMIIETEHIIHH

NHaukaTopbl A0CTHKEHUS
KOMIIeTEeHLMH, 3aKpeIIeHHbIe
32 JTUCHUILIMHOH

3uanus, yMeHusi, HaBbIKH (3YB),
¢opmupyemble AMCUMNIMHOMN

METO/IMKH U TeXHOJIOTUH
OpraHu3aluu
00pa3oBaTebHON
JeATEINEHOCTH, TUATHOCTHKA U
OLICHUBAHUS

KadecTBa 00pa3oBaTeIbHOTO
nporecca

0 Pa3IHMYHBIM
00pa30BaTeIbHBIM
nporpammam HOO, CIIO,

BO u JII1II

pa3BUTHUS 00yJaIOINXCS;
MIPOBOAUT IEAarorHYecKyro
JVarHOCTHKY TPYAHOCTEH B
o0y4JeHnu.

OIIK 5.3. OuenuBaet pe3ynbTaTsl
MIPUMEHEHHUS IPOTPAMM
MOHHUTOPHHIa 00pa30BaTEIbHBIX
pe3yIBTaTOB 00YJAIOIIHXCS,
MIPOrpamMM MPEOJOIECHHS
TPYJIHOCTEH B 00y4YEHHH.
[1K-2.2. Pa3zpabaTbIBaeT Hay4qHO-
U y4eOHO-METOJMYEeCKIe
Marepua-Jbl, 00ecreyuBatoIINe
peanmm3anmio nporpamm HOO,
CIIO, BO u (wmm) JITIT.
[IK-2.3. OcymecTBiser aua-
THOCTHKY ¥ OLICHHBAaHHUE KauyecTBa
00pa3oBaTeIHHOTO TpoIiecca 1Mo
Pa3IUIHBIM 00pa30BaATEILHBIM
nporpammam HOO, CITO, BO u
JATIIT.

IIK 2.4. PazpabaTbIBaeT KOH-
TPOJILHO-U3MEPHUTENBHBIE U
KOHTPOJIbHO-OIIEHOYHBIE Cpel-
cTBa 1o nporpammam HOO,
CIIO, BO u (nym) AIII1, uatep-
MIPETHPYET Pe3yIbTaThl KOH-
TPOJIsl ¥ OLICHUBAHHUS

obmactn «MarmuHHOE 00yJIeHHE) B
TIeIarOTHYECKOM AEeATETPHOCTH 10 MPOduITo
MIOJTOTOBKH,

- IPUMEHATH HayYHbIE 3HAaHWS IIPEIMETHOMN
obsactu «MalnHHOE 00y4YeHUE» MPpU
pa3paboTke 00pa3oBaTENbHBIX IPOTPAMM,
pabounx mporpamMm y4eOHBIX IIPEIMETOB,
KypCOB BHEYPOUYHOMU JESATEIHHOCTH;
Bnagets:

- METOJIaMH HayYHOTO HCCIIEOBAaHHS B 00IaCTH
MHTEIJIEKTYaIbHOTO aHAIN3a JaHHBIX;

- crroco0amu MoTydeHust HHPOPMAIHU O
COBPEMEHHOM COCTOSIHUH HAyJHBIX
HCCIICIOBAHMN B TIPEAMETHON 00IacTH
«MamHHOEe 00yJICHHUEY

2 OB bEM U TPYAOEMKOCTb AUCLUUMIIUHBLI NO BUOAM
YYEBHbIX 3AHATUU. ®OPMbI MPOMEXYTOYHOWU ATTECTALIMMN.

Tabnuma 4 — O6beM U TPYT0EeMKOCTh TUCITUILIMHBI 110 BUAAM YU€OHBIX 3aHSATHI

OO0 ast TPy10eMKOCTh M BUABI Y4eOHO# padoThl MO AMCHUIJIMHE,

O0béM yacos no popmam

MPOBOUMbIE B Pa3HbIX (hopmax 00yuenus
(00 ]e) 03P0 300

1 O0m1ast TpyAOEMKOCTh JUCIUATUINHBI 144
2 KonrakTtHas paboTa 00y4aromuXxcs ¢ mperoaaBaTesieM (1o BUaaM 18
Y4eOHBIX 3aHATHIT) (BCETO)
AynutopHas paboTa (Bcero): 18
B TOM YHCJIE:

JIEKIUHA 6

MPAKTHYECKUE 3aHITUS, CEMUHAPBI

MPAKTHKYMBbI

J1abopaTopHbIe paboTHI 12

B MHTEPAKTUBHOH hopme

B DJICKTPOHHOH hopme

BreaynutopHast paboTa (Bcero):

npenogaBaTejicM

B TOM YHCJIC, UHAUBUAYAJIbHAA paGOTa 06yqafonmx051 C

nOoJAroTOBKA KprOBOﬁ pa6OTI)I /KOHTaKTHASI pa60Ta

TpyINOBast, MHAUBUAYaIbHAs! KOHCYJIBTALUS U HHBIC BHIIBI
yueOHOH NesITeIbHOCTH, NTPEAyCMaTPUBAIOLINE TPYIIIIOBYIO HIIN
WHMBUIYaJIbHYIO paboTy 00yYaroluxcs ¢ IpenoaaBareieM)

TBOpUecKas pabota (3cce)




3 CamocrositenibHas padota oOyyaronuxcs (Bcero) 122
4 TIpomexyTouyHas aTTecTalys 00ydJaromerocs 4
3a4er ¢ OLECHKOH
3 YYHEBHO-TEMATUYECKWW INMJ1AH U COOEP>XXAHUE
OUNCUUNNUHDbI
3.1 Yye6Ho-memamu4eckuli nnaH
Tabnuma 5 — Y4yeOHO-TeMaTHYECKU TJIaH OYHON (HhOpPMBI 00YUCHUS
Ob6mra | TpymoeMKkocCTh 3aHATHH (Jac.) Dopmbl
A (8]0[0) 300 TCKYIIEro
= TPYAO | AynuTopH. AYZIUTOpH. KOHTPOJIA 1
& |Paszensl 1 TeMbl AMCUHILIMHBL EMKO | samsTHs SAHSTHS IPOMEkKYTOY
E 110 3aHATUIAM CTh JeKI. | TIpak CP TeK npa CP HOU
! (6cee T. C I xr. | C aTTecTaluu
= 0 yCIIeBaeMOCT
S uac.) U
OcHo8bl MAWUHHO20 00YUeHUs. 1 2 20 YcTHblid
ompoc,
WHIUBUIYATb
HOE 33JIaHHe
Hucmpymenmanshule cpedcmea 1 2 20 YcTHBIH
MAWUHHO2O 00y UeHUs ormpoc,
WHIUBUIYAITb
HOE 33JIaHHe
MonenupoBaHue U IPOTHO3UPOBAHHE 1 2 20 YcTHBIH
ompoc,
WH/IMBHyallb
HOE 33/1aHUe
Or1ieHKa U ONTUMHU3ALUS MOACTH 1 2 20 YcTHBIH
orpoc,
WHJIMBHyallb
HOE 33/1aHHe
OCHOBBI IPOEKTUPOBAHUS MTPU3HAKOB 1 2 20 YcTHbli
ormpoc,
WHIUBUIYATb
HOE 33JIaHHe
HckyccTBeHHBIC HEHPOHHBIE CETH B 1 2 22 YcTHBIH
3a/1a4ax MaIIMHHOTO 00y4YeHHs ormpoc,
WHIUBUIYATb
HOE 33JIaHHe
[poMexyTouHas aTTecTauus 3auem ¢ 4 3auer ¢
OYEHKOU OIICHKOM
NTOT'O o cemectpy ... 144 6 12 128
| Beero: 144 6 12 | 128

3.2 CodepixaHue 3aHssmuu rno eudam y4ebHou pabomebli

Tabmuma 6 — ConepkaHue TUCIUTUTMHBI

Ne HaumenoBanue pazzaeina, TeMbl
CozepxaHue 3aHsITHs
/1 | AUCUUAIUIMHBI
Cemectp 7

Coleporcanue 1eKyuoHHO20 Kypca

1

I OcCHOB8bL MAUUHHO20 00YYeHUs. I




Ne HaumenoBanue pazzaena, TeMbl

n/n JUCHUITIIMHBI

ConepxaHue 3aHsITH

1.1 | IIpuHsTHE peLIeHUH Ha OCHOBE

JaHHBIX

TpaaunmonHsie noaxosl. [Toaxoapl ¢ MaIMHHBIM 00y4YEHHEM.
[TpenmyniecTBa MamHHOTO 00y4yeHusi. [IpoGnempl MalIMHHOTO O0yUYeHHUS

1.2 | Pabouwnii npouecc MalIMHHOTO

o0y4eHust

C60p U IIOATOTOBKA JaHHBIX. 06yquHe Ha MOACIN JaHHBIX. OHeHKa
MMPOU3BOAUTCIBHOCTHU MOJCIIN. OHTI/IMI/I3aHI/I$[ MpOU3BOAUTCIIBHOCTH
MOJCIIN.

1.3 | CnocoObl MOBBIICHUS
3¢ PEKTHBHOCTH O0yUCHHS.

[TpenBapuTenbHas 00pabOTKa JAHHBIX M IPOESKTHPOBAHHE IPH3HAKOB
HenpepriBHOE coBepreHcTBOBaHME Moenel. MacitabupoBaHue
MoOJIeNen.

1.4 CO6op maHHBIX

Omnpeneneane HaOOpa BXOTHBIX IPU3HAKOB. 3HAYCHHE EIIEBOH
nepeMeHHOH. JlocTaTouHbIi 00beM 00yJarouX TaHHbIX.
PernpesenraTuBHOCTD 00y4aromeil BRIOOPKH.

1.5 IToaroroBka maHHBIX K
MOJICTTUPOBAHHUIO

Kateropunansasie npusHaku. OTcyTcTByIomue qanHbie. OCHOBEI
POEKTUPOBaHUs Npu3HakoB. Hopmanusanus gaHHBIX.

2 HUnempymenmanvrnvle cpedcmea

MAMUMUHHO2O O6yll€Huﬂ

2.1 | Komananas o6onouka IPython

Hasnauenue o6onouku IPython. Bzanmoneiicteue o6omouku IPython u
KOMaHIHOTO0 mporeccopa. Opranusaius otiaaku B obonouke IPython.
[TpodunupoBaHre 1 MOHUTOPUHT CKOPOCTH BBIIIOJHEHHS KOJIa.

2.2 | bubnuoreka NUmMPYy B 3agagyax

MaIIMHHOTO 00y4YeHuUs!

OcHoBbl 6u6motekr NUMPY. ba3zoBble THITBI TaHHBIX OHOINOTEKH
NumPy.

2.3 MaccuBsl B OHOIHOTEKE
NumPy.

Ocobennoctu MaccuBoB B NUMPY. YHuBepcanbHble GpyHKINH.
ArperupoBanue. TpaHcaupoBaHue.

2.4 | OcHoBsl makera Pandas

Hasunauenue nakera Pandas. Muaekcarus u BeIOOpKa gaHHbIXx. OOpaboTKa
OTCYTCTBYIOUIMX JaHHbIX. O0beIMHeHHEe HAOOPOB TAHHBIX.

2.5 Busyanmzamnus naHHBIX

Mos3anuHble quarpaMmsl. JlnarpaMMsel pazmaxa. ['paduku IIoTHOCTH.
JlmarpaMmsl paccesHps.

Codeporcanue 1a60pamopubix 3aHamul

1 OcHo8bl MAWUHHO20 00YUeHUs

1.1 | Oprammzanus cOopa u
MOATOTOBKH JTAHHBIX C
MAalIMHHOM 00y4YeHHU

Crioco0sI peacTaBieHNs JaHHBIX. DopMaThl BXOJHBIX TaHHBIX.
HNucTpyMeHTs npeoOpa3oBaHus JaHHBIX B TpeOyeMblil (hopmar.

1.2 [MomyyeHre MCXOTHBIX JaHHBIX

N3 HCTOYHHUKOB JaHHBIX

daiinoele onepanuu B Python. Bubnuorteku asst paboTsl ¢ popMaTamu
nanubix. Kognposku. Mcnons3oBaHne TOTOBBIX HA0OPOB TaHHBIX.

1.3 | OcymecTBieHHE TEPBUYHOMN

00pabOTKa JAHHBIX.

W3menenue npeacraBieHus JaHHbIX. OCYyIIECTBICHHE HOpMaTU3aluu
JAHHBIX.

2 Hucmpymenmanshoie cpedcmsa

MAMUMUHHO20 06yll€HM}Z

2.1 3HAKOMCTBO ¢ KOMaHIHOMI
o6ooukoii IPython

3anyck IPython. TTonydyenue cripaBku. Vcrosp30BaHUE TOPSTYMX KIIABHIIL
HUcnons3oBanue koman |Python. Ucropus BBoaa u BeiBoa. [logasnenue
BBIBOJIA.

2.2 | BolnonHeHHE onepanuii ¢
MaccuBaMu B NUmMPYy.

Co3naHne MacCUBOB U3 CIIUCKOB. Co3/1aHUEe MYCTHIX MAaCCUBOB. ATPHOYTHI
MaccuBOB. JlOCTyI K OTAENbHBIM d51eMeHTaM. Cpe3bl MaCCUBOB.
V3menenne Gpopmbl MaccuBoB. CinsiHue M pa30HeHHe MacCHBOB.

2.3 BrinonHenne BEIYUCICHUH C
HCIIOIb30BAHUEM MACCUBOB B

NumPy

CymmupoBanue 3HadeHui. [lonck MuHIMyMa 1 MakcumyMa. Pabota ¢
OyneBsiME MaccuBaMu. COPTHPOBKa MAacCHBOB. BrInosHeHNE YacTHYHOH
COPTHPOBKH.

2.4 PaGora ¢ 6ubnunorexoi Pandas

Co3anue U UCIoiib30BaHue 00bekToB Series, DataFrame u Index.
Bribopka qaHHbIX 13 00bekTa Series. Beibopka TaHHBIX U3 00bEKTa
DataFrame. Oneparuu Haj mycThiMu 3HaueHussME. Co3anue
HepapXUYCCKON WHICKCAIIH.

2.5 | Ilocrpoenue rpapuKoB U

matplotlib

JUarpamMM ¢ IMOMOIIBIO MaKeTa

OTtobpaxenue rpaukoB Ha SKpaHe U coxpaHeHue ux B aitn. Hactpoiika
1uBeToB U ctuied muHui. Hactpoiika oceit koopaunat. [loctpoenue
nuHeHHBIX rpadukos. [Toctpoerne auarpamm paccesHus. Buzyanuzarms
norpemHocTeil. [locTpoenne ructorpamm. [loctpoerne rpaduxos
IUIOTHOCTEH M KOHTYPHBIX IPa(huKOB.

ITpoMexyTOuHasl aTTECTALUS - IK3AMEH

Cemectp 8 |
Coodepoicanue 1eKyUoHHO20 KYpCa
1. MoaenupoBanue u
MIPOTHO3UPOBAHHE




HaumenoBanmue pazaeia, TCMbI

ConepxaHue 3aHsITH

/1 | AMCIMIUIMHBI
1.1 | OcHOBBI MOJIETUPOBAHHSI C ITouck cBsi3M MeXk Ay BXOJHBIMU JaHHBIMH U IIeJIeBON TlepeMeHHON. Tumsl
MaIIMHHBIM 00y4eHuEeM MeTo10B MozenupoBanus. OOydyeHue ¢ yunuTeaeM 1 o0yueHue 6e3
YUUTEIS.
1.2 | Knaccudukarus [MocTpoeHue KIaccUPpUKaTOpa U MOTyYCHHE TPEICKa3aHU.
Knaccngukamnms ci10XHbIX HeMMHEWHBIX TaHHBIX. Kitaccudukanms B
CllyJae MHOKECTBA KIIACCOB.
1.3 | Perpeccus. [TocTpoenue perpeccopa u reHepanusi NporHo3oB. Perpeccust mist
CJIOKHBIX HEIMHEHHBIX TaHHBIX.
2. Or11eHKa ¥ ONITUMH3AIHS
MOJEH
2.1 | OmeHka MPOrHOCTUIECKOH [epeoOyuerne 1 Ype3MEPHO ONTHUMHUCTHUYECKASI OIICHKA MOJIEITH.
TOYHOCTH Ha HOBBIX JIJAaHHBIX. CKoup3sIuii KOHTPOJIB.
2.2 OreHka Mozenen TOYHOCTP IS OTAETHHBIX KIACCOB U TAOIHUI] CONPSIKCHHOCTH.
KiaccuduKanuu Kommnpomuccst npu onienke TouHoctd 1 ROC-kpuBbie. MHOTOKIIaccoBast
KiaccuuKarys.
2.3 | Ouenka Mozenei perpeccuu [Mpocteie mokazatenu 3P PEeKTUBHOCTH PErPECCUOHHBIX MOJIEINCH.
HMccienoBanue 0CTaTKOB.
2.4 | OnTuMU3anus MOJeIIeH myTeM ITapametps! HacTpoitku ML-anroputmoB. CeTOUHBIH MOUCK.
mo100pa IapamMmeTpoB.
3. OCHOBBI TPOEKTUPOBAHUS
IIPU3HAKOB
3.1 | HaznaueHue nmpoeKTUPOBaHUS CyTb IPOEKTUPOBAHUS NPU3HAKOB. I[pHUHNHBI IPOEKTUPOBAHUS
IIPU3HAKOB npu3HakoB. [IpoexTupoBaHre NPU3HAKOB U 3HAHHME IPEAMETHON 00JIacTH.
3.2 | OcHOBHBIE ATaITBI [MepBuuHbIii ananu3 npuzHakoB. OOpabOTKa AaThl M BPEMEHHU.
MIPOEKTUPOBAHMS IPHU3HAKOB H3BedeHne NpU3HAKOB U3 TEKCTA.
3.3 | Brrbop npuzHakoB [psimoit oTO0p 1 0OpaTHOE HckMoYeHne. OTOOp MPU3HAKOB IS
WCCIIEIOBaHMS TaHHBIX.
4, HckyccTBeHHBIE HEHPOHHBIE
CeTH B 3a7[a4ax MAIIHHHOTO
00yUeHUS
4.1 | IloHATHE NCKYCCTBEHHBIX UckyccTBenHbll HelpoH. [IpeacTaBneHue NaHHBIX AJ1s1 HEHPOHHBIX CETEH.
HEHPOHHBIX CETEH HelipoHHsle ceTu npsiMoro pacnpoctpaneHusl. OyHKIMY aKTUBALIUU.
4.2 | OGpaTHOE pacpoCTpaHEHHE Boixoap! HefipoHOB 1 ommOKa ceTH. Vcnonp30BaHue OMIMOKY 171
n3MeHeHus BecoB. CkopocTs 00y4eHus. [lakeTrl JaHHBIX.
4.3 | OnTUMHU3aTOPBI. Hactpoiika ckopoctu o0yuenust. Ctpareruu o6HOBIeHUs. BapuaHnTs
I'PaUeHTHOTO CITyCKa.
4.4 | CepTo4yHbIC HEHPOHHBIEC CETH. [Monsitue cBeptku. OunbTpel. Mepapxus punbTpoB. MHOroMepHast
cBepTka. TpaHCIIOHMpPOBaHHAS CBEpTKa
4.5 | PexyppeHTHBIE HEHPOHHBIE ITonsaTtue cocrostaus. Mcnons3zoBanne cocTosHU. CTPyKTypa SUeHKH
CETHU. PEKypPpEeHTHOI HelpoHHOI ceTn. OpraHu3aIus BX0JI0B PeKyppeHTHOI
HelipoHHO#i cetu. OOy4yeHue pekyppeHTHoI HeliponHou ceti. LSTM u
GRU.
4.6 | Ilopoxpatomue CTpyKTypa NOpOXKAAIOUINX COCTI3aTEIbHBIX HEUPOHHBIX CETEH.

COCTA3ATCIIbHBIC HeﬁpOHHBIe
CCTH.

Huckpumunartop. ['ereparop. O0yuenue cetu. [IpobiemMbl mpuMeHEHU
MOPOXKAAIOIINX COCTS3aTeIbHBIX HEHPOHHBIX ceTei

CoOdeporcanue 1a60pamopHbIX 3aHAMUL

1. MopenupoBanue n
IIPOTHO3UPOBAHNE
1.1 | Pemenwue 3anmau dopMyHpoBKa 33aJa4K U MOJIrOTOBKA JAHHBIX BU3yanmn3anus 1aHHBIX.
Kiaccudukanun bazoBas nuneitHas Moness. Henuneltnsiii knaccugukarop. lobasneHue
KaTeropHaJIbHbIX NPH3HAKOB. Jlo0aBieHne BpEMEHHBIX TPU3HAKOB.
1.2 | Pemenue 3anmau perpeccun dopMmynHpoBKa 3a7a4y U MOJr0TOBKA JaHHBIX BU3yann3anus 1aHHBIX.
Jluneiinas perpeccus. Jlornctuaeckas perpeccus. Beioop cTpykTypsl
MOJICTIH.
2. Or11eHKa ¥ ONITUMH3ALHS
MOJENH
2.1 | Cxonp3siumii KOHTposb Mozienu | Mcrosbp30BaHne METO/1a OTJIOKEHHBIX TaHHBIX. MCIoIb30BaHne KOHTPOJIS
o K-Gokam.
3. OCHOBBI TPOEKTUPOBAHUS

MIPU3HAKOB




No HaumenoBanue pazzaena, TeMbl
ConepxaHue 3aHsITH
/1 | AMCIMIUIMHBI
3.1 | Mcnone3oBaHuE TEKCTOBBIX Mopenb «Memiok cioBy». Temarnueckoe MoaenupoBanue. Pacupenue
NIPU3HAKOB M MPU3HAKOB, coaepkumoro. [Ipoctbie npusHaku. V3BneueHne 00beKTOB U (OPM.
W3BJIEKAEMBbIX M3 NU300paKeHHH.
4. HckyccTBeHHBIE HEHPOHHbBIE
CeTH B 33a7jadyaX MAIIHHHOTO
00yUeHUS
4.1 | Ucnonp3oBanne ONOINOTEKH Hasznauenne 6ubmmotexu Keras. Ctpykrypa bubnmorexn Keras.
Keras mis moctpoenne Cosznanne mozpenn. Co3manue ciosi HeWpoHHO# cetu. Kommnmsms
HEHPOHHBIX ceTeit HelpoHHo# cetn. O0yueHne HeHpOHHOH ceTH. OLeHKa KauecTBa
o0y4JeHHs.
4.2 Co3smanre MHOTOCIIOIHOTO UreHne NCXOIHBIX JaHHBIX. HopManm3aius BXonHBIX qaHHBIX. Co3manne
NeplenTpoHa KJIaCCOB BBIXOJHBIX JIaHHBIX. Bp1O0Op (yHKIMK akTuBanuu. OOy4deHue
neprenTpoHa. Vcnosp30BaHne nNepuenTpoHa Juisl KIacTepU3aliy JaHHBIX.
4.3 | Co3naHue CBEpPTOYHOU CETH. 3ajava pacno3HaBaHus pyKomnucHoro BBojaa. Habop nannsix MNIST.
BBox 1 HOATOTOBKA HCXOIHBIX IaHHBIX. BBIOOP apXUTEKTypBl CBEPTOYHOM
HelipoHHo# cetn. OOy4enue cetu. VcciaenqoBaHue KOJIMYECTBA CKPBITHIX
1apaMeTpPOB CETH Ha TOYHOCTH KJIACCU(HUKALIUH.
4.4 | Co3nanue peKyppeHTHOM Coznanue peKyppeHTHON CETH ISl TeHepaliy TeKCTa.
HEUPOHHOU ceTn

4 MOPAOOK OLUEHUBAHUSA YCNEBAEMOCTU U
CO®OPMUPOBAHHOCTU KOMNETEHLMA OBYYAIOLLEIOCSA B
TEKYLLUEUA U NPOMEXXYTOYHOU ATTECTALIUNU

I[JI?I IMOJIOKUTECILHOM OICHKHU I10 pe3yjibTaTaM OCBOCHHUA AHUCHUIIIIMHBI 06yan01ueMycs1

HEOOXOUMO BBHITIOJHUTh BCE YCTAHOBJICHHBIE BHIBI y4eOHOU paboThl. OleHKa pe3ylbTaToB
paboTsl oOyuatomerocst B 6ayiax (Mo Bujam) mpuBeaeHa B Tabmure 7.

Tabmuua 7 — BamibHO-pEeHTHHTOBas OLIEHKA PE3yJIbTaTOB y4eOHOU PabOThI 00yUYarOMIUXCSI 1O

Buaam (bPC)
Yuebnas pabota |Cymma  |Bumsl u pe3ynbTaThb OrneHka B aTTecTaluu Bbannst
(BUIBI) 0atoB  |yueOHOU paboOTHI (17 nenenp)
Tekymas yae6Has |60 JlexumoHHbBIE 3aHATHUS 1 6au1 — nocemnieHue 1 JEKITMOHHOTO 9-17
paboTa B cemecTpe (KOHCTIEKT) 3aHITHS
(ITocemenue (16 3ansTuit)
3aHATUH 110
pacrucaHuio u
BBITIOJTHEHHE
3aJTaHUi)
JlabopaTopHrsie padoTsl |1 6aa — mocenieHre 1 mMpaKTHIECKOTO 22 - 44
(oT4eT O BBHITOITHCHUH 3aHATHS U BBITOTHEHHE paboTHl Ha 51-65%
nmabopaTopHO# paboTel) |2 ajia — mocemieHue | 3aHATHs U
(22 paboTsr). CyIIECTBEHHBIH BKJIA] HA 3aHATHU B paOOTy
BCEH TPYIIIbI, CAMOCTOSTEIBHOCTD 1
BbITIOJIHEHHE paboTsl Ha 85,1-100%
Hroro no Tekymeii padore B cemecTpe 51 -100
IIpomexyrounas |40 Teoperndeckuii Borpoc |5 6aJ10B (TOPOroBoe 3HAYECHHE) 5-10
aTTecTalus (100% 1 10 6an10B (MakcHMaIbHOE 3HAUCHHUE)
(ax3ameH) /6annoB  |Teoperuyeckuii Bonpoc |5 6amioB (IIOpOroBoe 3HAYCHHE) 5-10
TIPUBEJICHH |2 10 6a/10B (MaKCUMATBHOE 3HAYCHHE)
O IIKaJIBI)
Brinonnenue 3aganus 10 6a/LT0B (ITOPOTOBOE 3HAYCHUE) 10-20
20 6any10B (MaKkCHMaJIFHOE 3HAYCHHE)
HTOro mo mpoMekyTo4HoOi arTrecTanuu (3K3aMeHYy) (51— 100%
1o




[IPUBEACHHOMN
HIKaJe)
20-4006.

CyMMapHasi OlleHKA 110 JHCIUILIHHE: CyMma 0aJioB TeKyIeH U MPOMEXYTOUYHOH aTTeCTalliu 51 -100 6.

5 YHEBHO-METOAUYECKOE OBECIMNEYEHUE ANCLUNNUHDI.

5.1 YuebHass numepamypa

OcHoBHasi yueOHasi JuTEepaTypa

1. Boponuna, B. B. Teopus u npakTrka MalmmmHHOTO oOydeHus : yueOHoe mocodue / B.
B. Boponuna. — YibsiHoBcK : Yl TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — Tekcr :
AJIEKTPOHHBIN // Jlanp : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/165053. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

2. lllapnen, b. Kpynnomacmrabnoe mammaaoe oOyuenue Bmecte ¢ Python : yueOnoe
noco6ue / b. lllapaen, JI. Maccapon, A. bockertu ; nepeBoj ¢ anrnuiickoro A. B. JlorynoBa. —
Mocksa : JIMK Ilpecc, 2018. — 358 ¢. — ISBN 978-5-97060-506-6. — Tekcr : 3aeKTpOHHBIH //
Jlanp : snmexTpoHHO-OMOMMoreuynas cucrema. — URL: https://e.lanbook.com/book/105836. —
PesxuM poctyna: 1uist aBTOPH3. MOJIb30BATEICH.

JlonoJiHuTeIbHASL YUeOHAas JINTepaTypa

1. Kyk, [I. MamunaHoe oOydeHue c¢ ucnoib3oBanuem oOubmmoreku H20 / J[. Kyk ;
nepeBo ¢ anrnmiickoro A. b. OrypmoBa. — Mocksa : JIMK IIpecc, 2018. — 250 ¢. — ISBN
978-5-97060-508-0. — TekcT : neKTpoHHbIN // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/97353. — Pexwum goctyma: iss aBTOPU3. OJIH30BATEIICH.

2. Pamka, C. Python um mammHHOe oOydeHue: KkpailHe HEOOXOOUMOE IMOCOOHE 10
HOBEHUIIICH MpEJICKa3aTeIbHOW aHaJIMTUKE, 00s3aTesibHOe JUIsl Oosiee TIIyOOKOro MOHMMAaHUS
METOI0JIOTUU MAaIIMHHOTO 00y4deHus : pykoBoJcTBo / C. Paika ; mepeBoj ¢ anriumiickoro A. B.
Jlorynosa. — Mocksa : JIMK Ilpecc, 2017. — 418 c¢. — ISBN 978-5-97060-409-0. — TexkcrT :
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/100905. — Pexum moctyma: i aBTOPH3. MOJIB30BATEIICH.

3. @nax, II. MammnHHoe oOydyeHue. Hayka M HCKYCCTBO IOCTPOEHHS aJTOPUTMOB,
KOTOpBIE€ M3BJIEKAIOT 3HaHUA U3 AaHHbIX / II. ®nax. — Mocksa : JIMK IIpecc, 2015. — 400 c.

— ISBN 978-5-97060-273-7. — Tekct : anexkTpoHHBbI // JlaHb : 371eKTpOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/69955. — Pexum goctyma: s aBTOpH3.
I10JIb30BaTEIICH.

5.2 MamepuaJsibHO-mexHuU4YecKoe U npozpammMmHoe obecriedeHue

oucyunauHbl

Tabnuua 8 — MHdopMaoHHbIe TEXHOIOTUU U IPOrpaMMHOE 00ecrieueHue ayIMTOPHBIX
3aHSTUIA U CAMOCTOSITENIbHOM paboThI

Neri/mm HaumMenoBanue mnomemeHuid s NpPOBEACHHS BceX BHUIOB | AJpec (MecToIoMoXKEeHHE)
y4eOHOU AESITENTLHOCTH, MPEAYCMOTPEHHOW yUeOHBIM TUIAHOM, B | TIOMEMICHUH [JIsI TPOBEICHUS BCEX
TOM 4YHCJE€ TIOMENICHHWS JJS CaMOCTOSTeNbHOW paboThl, C | BUAOB  Yy4eOHOM  JIeATEIHHOCTH,

yKa3aHHEM TIIepeYHs OCHOBHOTO O00OpymOBaHMA, Y4eOHO- | IPETyCMOTPEHHOI y49eOHBIM
HAIJDIMHBIX ~ TOCOOMI M HMCHONB3YeMOTro  MPOTPAMMHOTO | IMIaHOM (B Cilydae peau3anuu
obecrieueHus oOpa3oBaTeNpHOH  HPOTPaMMBI B

ceTeBol  (GopMe  JTOTIOJTHHUTEIHHO




YKa3bIBACTCS HAaUMCHOBAHUE
OpraHu3aliK, C KOTOPOH 3aKJIFOUCH
JIOTOBOD)

604 YueOHnas aymuTopust U IPOBEICHUS:

- 3aHATHUH JICKIIHOHHOTO THUIIA;

- 3aHATUH CEMHUHAPCKOTO (MPAKTHYECKOTO) THIIA;

- TPYNIIOBBIX U MHAMBUIYaJbHBIX KOHCYJIbTAIINII;

- TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTallny.
CnennanuzupoBannas  (yuyeOHasi) MeOeab:  JOCKa
MEJIOBAst, CTOJIBL, CTYJIBSI.

O6opynoBanue 1Jis1 Mpe3eHTANNH Y4eOHOr0 MaTepuaJa:
nepeHocHoe - HOyTOYK, 9KpaH, IPOEKTOP.

Hcnoanzyemoe  mporpammuoe  obecmedenue:  MS
Windows (Microsoft Imagine Premium 3 year mo
cyonunen3noHHoMy oroBopy Ne 1212/KMP ot 12.12.2018
r. mo 12.12.2021 r.), LibreOffice (cBoGomno
pacmpoctpansemoe  I1O),  FoxitReader  (cBoGoanO
pacnpoctpansemoe  I10),  Firefox 14  (cBoGomHO
pacupoctpansiemoe 110), SAnnexc.bpaysep (oreuecTBeHHOE
cB0OOHO pacnpoctpansemoe [10).

HNuTepHer ¢ o6ecnieuennem gocryna B JUOC.

654079, Kemeporckasi 00JacTh,
r. Hooky3Henk, LleHTpanbHbII
palioH, mnpocn. MeTamwtypros,
oM Ne 19

602 KomnbroTepHblii kiaacc /  Jlabopatopus
UHGOPMALMOHHBIX cHCTeM. YdueOHas ayIquTopusl Ui
MIPOBEAECHHUS:

- 3aHATUH CEMHHAPCKOTO (TIPaKTHYECKOT0) THIIA;

- y4eOHBIX U IPOU3BOACTBEHHBIX PAKTHK;

- KYpPCOBOTO TPOEKTHPOBAHHA (BBIIOJIHEHUS KYPCOBBIX
pabor);

- TPYIIIOBBIX U MHAWBUAYAJIbHBIX KOHCYJIbTALNH;

- CAMOCTOSITEIbHOM paboTHI;

- TEKYILEro KOHTPOJIS ¥ IPOMEXKYTOYHOM aTTECTALMH.
Cnennanu3upoBannas  (yueOHasi) MeOedab:  JOCKa
MeIoBas, Kadenpa, CTOIbI KOMIBIOTEPHBIE, CTYIIbSI.

Oo0opynoBaHmMe: CTAallMOHAPHOEC — KOMITBIOTEPHI IS
obyuaroruxcst (17 mT.).
HUcnonb3dyemoe  mporpaMmHoe  obecmedyeHue:  MS

Windows (Microsoft Imagine Premium 3 year mo
cyOnuieH3noHHOMY orosopy Ne 1212/KMP ot 12.12.2018
r. Jo 12.12.2021  r.), LibreOffice  (cBoGomno
pacmpoctpansiemoe I10), BloodshedDev C++ 4.9.9.2
(cBobomHo  pacmpoctpansemoe  I10), FoxitReader
(cBoGomHO pacnpoctpansemoe I10), Firefox (cBoboaHo
pacmpoctpansemoe [10), Java (OecruiaTHas Bepcus),
Microsoft SQL Server 2008 (Microsoft Imagine Premium 3
year mo cyOauneHsuoHHoMmy aoroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), SWI-Prolog (cBoGoxmuo
pacmpoctpansemoe I10), UML-muarpammer (GecrmaTHast
Bepcusi), Denwer (cBobomHo pacmpoctpansemoe [10),
Eclipse (cBoGomno pacnpocrpansiemoe I10), FreePascal
(cBobomno pacnpoctpansiemoe I10), Lazarus (cBoOomHO
pacnpoctpansemoe I10), Pascal ABC.NET (cBoGomHO
pacnpoctpansiemoe [10), Adobe Reader Xl (cBobGomHO
pacmpoctpansemoe  [10),  WinDjView  (cBoboaHO
pacrpocTpaHsieMoe I10), Python (cBOGOIHO
pacmpoctpansemoe I10), PyCharm Community Edition
(6ecmatuoe I10).

HHaTepHeTt ¢ o0ecnieyenuem gocryna B IJUOC.

654079, KemepoBckasi 00macTs,
r. Hosoky3Henk, LleHTpanbHbIi
paiioH, mnpocn. Mertatypros,
oM Ne 19
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5.3 CospeMeHHbIe npogheccuoHasibHble 6a3bl OaHHbIX U

UH(f)OpMauUOHHble cripaeo4YHbie cucmemMbl.

epeyens CIIB/l u UCC no nucumniuinae

1. 100 pemno3utopueB 1Mo MamMHHOMY oOyueHmto. http://meta-quide.com/software-meta-
quide/100-best-github-machine-learning

2. Penozuropuii 1o MaIIuHHOMY 00y4YEeHHIO Ha Github:
https://github.com/josephmisiti/awesome-machine-learning

3. Craucok OTKPLITBIX HCTOYHHKOB AAaHHBIX, Ha KOTOPLIX MOKHO HaAWTH OecCIlIaTHBIE
HaOOPBI JTAHHBIX https://github.com/demidovakatya/vvedenie-mashinnoe-
obuchenie/blob/master/datasets.md

4. Kanennaps COpeBHOBaHHMIA 110 aHAIM3Y AaHHBIX: http://mltrainings.ru/?filter=active

6 MHbIE CBEOEHUA U (UITW) MATEPUAINDbI

6.1 MpumepHbie eonpockl U 3adaHusi / 3ada4vyu Ot MPOMEXYMOYHOU

ammecmauyuu
Taboauma 9 - HpnMepm,Ie TEOPETUYECCKHE BOIIPOCHI H 3a/1a4Y1 K IK3aMEHY
Paznens! u Tembl [TpumepHbIe TEOpETHUECKHE [TpumepHbIe TpaKTHYECKUE 3aTaHHS
BOIIPOCHI
7 cemecTp
1 OCHOBBI MaIITHHOTO O0y4YCHHUS
1.1 | IlpunATHE pemIeHUH Ha 1. B uem pa3Huua TpaJuIMOHHOTO
OCHOBE JTaHHBIX MOJX0/a K COCTABJICHHIO
ITOPUTMA U MAIIMHHBIM
oOyuennem?

2. Kakumu npenMyImecTBaMu U
HeJlocTaTKaMH 00J1ajgaet
MaIIuHHOE 00y4eHHUe B CPAaBHEHUH
C TPaIUIIMOHHBIM MTOIX0A0M K

OpOTrPaMMHUPOBAHHMIO.
1.2 | Pabouwuii mporiecc 3. B uem 3akmovarotcst cOop u 1. CoxpaHute npeaocTaBIeHHbIC
MAIIMHHOTO O0YYEeHUS MOATOTOBKA JTAHHBIX IS naHHble B popmare CSV.
MAIUHHOTO 00yueHus? 2. Hamumire nporeaypy Ui YTeHUs
4. Kak onleHuBaetcs JAHHEIX 13 Qaiiina B popmare CSV.

TIPOU3BOIUTEIBHOCT MOJICIIH
MaIIMHHOTO 00yueHus?

1.3 | CnocoOBI NOBHIICHAS 5. C KaKoi Lesbl0 BHIIOTHIETCS 3. Hartmmmmmre npouenypy,
3¢ (HEeKTUBHOCTH 00YUIESHMSI. npenBapuTensHas oopaboTka COXpaHAIOUIYIO JaHHbIE C YKa3aHHOMU
JTAHHBIX? CTPYKTYpoii B popmate XML.
6. B 4eM cocTOuT CynIHOCTH 4. Hanmmure mpoueaypy A YTSHUS
MacITabupoBaHus MoIenn? JIaHHBIX C YKa3aHHOH CTPYKTYpOil B
dhopmare XML.
1.4 | Coop maHHBIX 7. Vicxons u3 yero onpeaensercs 5. Hanumwure npouenypy,
JIOCTaTOYHBIN 00beM 00ydalomuX | MOJIYYaoIIyo JaHHbIe U3 Habopa
JTaHHBIX? nannHbix cifarl0
8. Uro Takoe 6. Hanmmmmre npouexnypy,

«PETPE3eHTATUBHOCTH BEIOOPKM»? | MOJYYAIOIIYIO JaHHBIC U3 Habopa
JTAHHBIX TI0 PErPECCHU IICH Ha KUITbE B
Bocrone.

1.5 | IloaroToBka JaHHBIX K 9. Yto Takoe «KaTeropuanbHble 7. Hanmmmre npoueaypy,

11



http://meta-guide.com/software-meta-guide/100-best-github-machine-learning
http://meta-guide.com/software-meta-guide/100-best-github-machine-learning
https://github.com/josephmisiti/awesome-machine-learning
https://github.com/demidovakatya/vvedenie-mashinnoe-obuchenie/blob/master/datasets.md
https://github.com/demidovakatya/vvedenie-mashinnoe-obuchenie/blob/master/datasets.md
http://mltrainings.ru/?filter=active

MOACIUPOBAHUIO

MIPU3HAKU»?

10. B uem cyTh IpOEKTUPOBAHUS
MIPU3HAKOB?

11. Yro takoe «Hopmanu3zanus
JAHHBIX»?

HOPMAaJIU3YIOIYIO IPEICTABICHHbIE
JJaHHBIE.

8. Hanumure npouenypy,
peoOpasyIolyo TEH30P BTOPOTo
TIOPSIJIKA B TEH30p NIEPBOTO NOPSIKA.

2 MHCTpyMeHTaIBHBIE CPEICTBA MATMHHOTO O0yUCHHS

2.1 | Komangnas o6om09Ka 12. Hasuauenwne o6omouxu IPython | 9. ismMepbTe BpeMst BBITIOITHEHHS
IPython 13. IIpeumymiecTBa 0OOIOUKH yKa3aHHOTO (parMeHTa KoJa.

IPython mepen ctanzapTHBIM 10. TTomyunTh 3HAUYEHUE ITEPEMEHHOMN
uHTepnperaropom Python. BO BpeMsI BRIIOJTHEHUS KOJIA.

2.2 | bubmmoreka NUmPy B 14. Ha3znaueHne OMOIMOTEKN 11. Ycranosure 6nbmmoreky NUmPy
3ama4ax MalInHHOTO NumPy M IMOIKITIOUYHUTE €€ K Barei
o0y4eHus 15. OcHOBHBIE KOMITOHEHTEI IporpaMme.

oubnrorexkn NumPy. 12. CpencrBamu 6ubnuorekn NumPy
co3jaliTe NepeMEeHHYI0 OAMHAPHON
TOYHOCTH.
2.3 | MaccuBsl B 6ubamoTexe 16. Crioco0bl co3/1aHHSI MAaCCHBOB 13. Co3naiite MaccUB U 3allOJIHUTE €T0
NumPy. B Oubnnoreke NUmPYy. 3HAYEHUSAMH, 3arpy>KEHHBIMU U3
17. Onepauuu HaJy MacCCUBaMH B B | U300pakeHs B rpalaliusx Ceporo.
oubmmoreke NumPy. 14. Hopmanm3yiite yka3aHHI MacCHB,
TIpUBE[S €T0 3HAUYCHUS K TNAITa30Hy
[0; 1]
2.4 | Ocnosbl nakera Pandas 18. Haznauenue makera Pandas. 15. Cosnaiite o0bexT DataFrame.
19. OcHOBHBIE KOMIIOHEHTHI 16. Coznaitte 00bexT Series.
nakera Pandas.
2.5 | Buzyanuzanus qJaHHBIX 20. OCHOBHbBIE KOMIIOHEHTBI 17. Tloctpotite TpaduK QYHKIUH Y =
oudanorexn matplotlib. X2,
21. O6bekTHO-OpUeHTUpOBaHHbI | 18. [To mpuBeICHHBIM JaHHBIM
U MPOLEYPHBIN cIOCOOBI paboThl | HMOCTPOIiTE TUarpaMMy PaccesiHUsL.
¢ 6ubmamortekoit matplotlib.

8 cemectp

1 MoenupoBaHue U IPOrHO3UPOBAHHE

1.1 | OcHOBBI MOIETTUPOBAHUS C
MAaIIMHHBIM 00y4eHUEeM

1.2 Knaccuduxkarus 22. 3amava knaccubUKaIHH. 19. Tlo mpeacTaBIeHHBIM JaHHBIM

ITocTpoenue knaccudukaropa u MOCTpOiiTe 17151 OUHAPHOMN

MOJTy4YCHHE TpeACKa3aHnH. KITacCH()UKAIUH.

23. Knmaccudukarus B cirydae 20. I1o npeacTaBIeHHBIM JAHHBIM

MHOKECTBEHHBIX KIIACCOB. MTOCTPOMTE AJIT MHOYKECTBEHHOM
KJIacCH(UKAIUHL.

1.3 | Perpeccus. 24. 3anava perpeccud. JIunerinas 21. Ilo npeacTaBaeHHbIM JAHHBIM

MOJIENb. MOCTPOITE MOJEIH JINHEHHOM

25. Henunelinple Mogenu perpeccum.

perpeccuu. 22. Ilo mpeacTaBIeHHBIM JaHHBIM
MOCTPOWTE MOJEIIb JIOTUCTHYECKOM
perpeccum.

2 O1leHKa ¥ ONTUMH3ALHUS MOJISITH

2.1 | OreHka NpOTHOCTHYECKOM 26. IMonsiTue «mepeodydeHne.

TOYHOCTH Ha HOBBIX JIaHHBIX. | bopnOa ¢ mepeoOyueHuem.
27. CKONB3A1UN KOHTPOJT.
2.2 | Ouenka Mozeneit 28. CriocoObl OLIEHKH TOYHOCTH
KJIacCU(UKAIIH MOJIENH KIacCU(DUKAIIHH.
29. ROC-kpusble.
2.3 | Onenka moneneii perpeccun | 30. [Toxazarenu a¢pekTuBHOCTH 23. Onenure 3¢ HeKTUBHOCTD
PpEerpeccCuoHHON MOJENN. PEerpecCHOHHON MOJIEIH.
31. HccnenoBaHue 0CTaTKOB. 24. 15 npeyIoxKeHHOH MOIeIn
BBINOJIHUTE UCCIIEIOBAaHNE OCTATKOB.

2.4 | Ontumuzanus Mojenen 32. ITapaMeTpbl HACTPOUKHU
MyTEeM 110/100pa MapaMeTpoB. | alrOPUTMOB MAIIMHHOTO

oOydeHwusl.
33. CeTOUHBIH MOWCK.
3 OCHOBBI IPOEKTHPOBAHUS IIPU3HAKOB
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3.1

Hasnauenne
MPOEKTUPOBAHUS IPU3HAKOB

34. CyTb 3a1a4u IPOEKTUPOBAHUS
TIPU3HAKOB.

35. CooTHolleHue 3a1a4
MIPOEKTUPOBAHUSI IPU3HAKOB U
MOZEIUPOBAHUS PEIMETHON
obuactu.

3.2 OCHOBHBIE 3TaIlbI 36. CocTaB mporemyps 25. Jlnst 3aja9u MaImHHOTO O0yUYeHHS
MPOEKTHPOBAHMS MPU3HAKOB | MEPBUYHOTO aHAIN3a MPU3HAKOB. BBINOJIHATE NEPBUYHBIN aHATIH3
37. CiocoObI H3BIICUECHHUS TIPU3HAKOB.
MIPU3HAKOB U3 26. IIpennoxuTre MPU3HAKH, KOTOPHIE
HECTPYKTYPHUPOBAaHHOTO TEKCTA. MOTYT OBITh U3BJICUCHBI U3
MIPECTaBICHHOTO
HECTPYKTYPUPOBAHHOTO TEKCTA.
3.3 | Beibop npuzHakoB 38. IIpsimoit oT6OD.
39. O6paTHOE HCKITFOUCHUE.
4 VckyccTBeHHBIE HEHPOHHBIE CETH B 3aJja4yaX MallMHHOTO 00y4YeHHs
4.1 | TloHsATHE UCKYCCTBEHHBIX 40. CTpyKTypa HCKYCCTBEHHOT'O
HEUPOHHBIX CeTel HEUpOoHa
41. O6oOIIeHHAs CTPYKTYpa
HEHPOHHOM ceTH.
4.2 | ObpatHoe pactipocTpanenne | 42. Mcmons3oBaHue OMHOKA IS
N3MEHEHHS BECOB.
43. dakTopsI BEIOOpa CKOPOCTH
00y4eHHSI.
4.3 | OnTEMH3aTOPHI. 44. Ctpaternu oOHOBNIeHHS BecoB. | 27. Co3maiiTe HEHPOHHYIO CETh IS
45. BapnaHTBI peanu3anum KIIacCU(pUKaAIN 3aEMIINKOB MO X
TPaJlieHTHOTO CITyCKa. HaJIe)KHOCTH.
28. Co3paiiTe HEMPOHHYIO CETh IS
KJIaccu(UKAIMK OT3BIBOB Ha
KUHO(HIIBMBI [0 UX TUITY
(TI0JI0KUTENIbHBIH/OTPULIATEBHBIH)
4.4 | CBepTouHBIE HEHPOHHBIE 46. CymHOCTb CBEpTKH. 29. CocraBbTe U 00y4HUTE CBEPTOUHYIO
CeTH. 47. MHOTOMEpHas CBEpPTKA. HEHPOHHYIO CETh JJI PACIIO3HABAHUS
n3o0pakenmit u3 Habop MNIST.
30. CocTaBbTe 11 00YUUTE CBEPTOUHYIO
HEHPOHHYIO CeTh /ISl PACIIO3HABAHUS
n3o00pakenmii 3 Habop FASHION-
MNIST.
4.5 | PexyppeHTHbIC HEHPOHHEIC 48. Ctpykrypa staetiku HeriponHoit | 31. Co3paiite u o0y4nTe
cerTu. CeTH. PEKYPPEHTHYIO HEHPOHHYIO CeTh AJIs
49 OGyuyeHue peKyppeHTHON MpeJICKa3aHusl TOTObI.
HEHPOHHOU CETH. 32.CocTaBbTe HEUPOHHYIO CETh IS
npecKa3aHusd U3MEHEHHUS IIeH Ha
HEJ[BIDKMMOCTB B IPUTOPOJIaX
bocrona.
4.6 | Iopoxnparomiue 50. YcTpoiicTBO TOPOKIAFOIINX

COCTSI3aTeIIbHbIE HEHPOHHBIE
CETH.

COCTA3aTEIbHBIX HEHPOHHBIX
CceTeH.

51. O6y4eHne mOPOKIAFOIINX
COCTSI3aTENHHBIX HEHPOHHBIX
CceTeH.
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