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JIncTr BHeceHUs H3MEHEeHU I

B PIIJ1 51.0.11.04 Mawunnoe obyuenue
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Ha 20 /20 y4eOHBIN TOJ

YTBEpXKJeHA YUEHBIM COBETOM (haKyJIbTeTa
(mpotokon YueHoro coBera pakynpreta Ne ot . 201 T
Opno6peHa Ha 3acelaHUU METOUYECKO KOMUCCUH (paKyIbTeTa
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Onobpena Ha 3acegaHuM o0ecrieunBarolei kapeapsl
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Ha 20 /20 y4eOHBIN TOJ

YTBEP)KJ€HAa YUEHBIM COBETOM (haKyIbTeTa

(mpotokon Yuenoro coBeta ¢pakynpreta Ne ot . 201 T.
OnobpeHa Ha 3aceJaHMU METOAMYECKONH KOMUCCUH (PaKymbTeTa
MPOTOKOJ METOInYecKor kKomuccuu gakynpbreta No ot . .20 T
Onobpena Ha 3acegaHuM o0ecrieunBarolei kapeapsl

npoTokoa Ne  oT . .20 T. /
(@. 1.0. 3a8. kagedpoii) (Tloonucs)

Ha 20 /20 y4eOHBIN TOJ

YTBEp)KJ€HAa YUEHBIM COBETOM (haKyIbTeTa

(mpotokon Yuenoro coeta ¢pakyapreta Ne ot . 201 T.
Onobpena Ha 3aceJaHUK METOANYECKONH KOMUCCUH (paKymbTeTa
MPOTOKOJ METOINYECKOr Komuccnu pakympretTa No ot . .20 T.
Onobpena Ha 3acegaHuu oOecrieunBaroleit kapeapsl

npotokot Ne ot . .20 r. /
(@. U.0. 3a8. kagedpoii) (Iloonucs)
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1 UENb ANCUUNIIUHDbI

B pesymbraTe OCBOCHHMS NaHHOW ITUCHUIUIMHBI Yy OOYYaromerocs JOJDKHBI OBITh
c(hOpMHUPOBAHBI KOMIIETEHIIUM OCHOBHOH MpodeccroHabHON 00pa30BaTEIbHON MPOTrpaMMBbI
OakanaBpuarta (nanee — OITOIT): OIIK-8.

ConeprxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYCHHS 10 JUCIUTUIAHE
cM. Tadymnsl 1 u 2.

1.1 dopmupyembie KOMIemeHyuu

Tabmuma 1 — PopmupyemMble TUCIUIUIMHON KOMITETSHIIUH

HanmeHoBaHue BHIa HanmeHoBaHMe KaTeropuu Kon n Ha3BaHHE KOMIICTCHIIUH

KOMIETECHIIMU (TpyniIel) KOMIETSHIHMI

(VHUgepcanvHas,

obujenpogpeccuonanvras,

npogeccuonanvras)

oOwenpodeccuoHanbHas OIIK-8 Croco6eH OCyIIeCTBISITh MeAarorniecKyo
JIeATETIHOCTh HAa OCHOBE CMICIIUATBHBIX HAYTHBIX
3HAHUU

1.2 MHOukamopbl docmuXXeHUs1 KoMremeHyuti

Tabnuna 2 — MHAuKaTOpsl AOCTHKEHUSI KOMIIETEHIUH, (popMUpyeMble TUCIUTIITMHON

Koa u Ha3Banue KOMIeTEeHIIUH HNHANKATOPSBI JOCTHKEHUS JAucOMIINHBI M MPAKTHKH,
komuerenuuu no OIOII ¢opmupyromue komnerenuuio OIOIL

OIIK-8 Cnoco6en ocymectBiats | OITK.8.1. [Ipumensier 51.0.03.01 O061mas ncuxonorus

NeJarornyecKyro 1esTelbHOCTh CIIeLMANbHBIE HAYUHbIE 3HAHHS b1.0.04 BozpactHas aHaTOMUSA U

¢usnonorus

b1.0.06 CreuunanbHas v KOppeKLUOHHAS
Melaroruka 1 CUXO0JI0T s

b1.0.10.01 Jluneitnas anrebpa

Ha OCHOBEC CII€IIMAaJIbHBIX

c MIPEeIMETHOH 001acTH B
HAYYHBIX 3HAHUH

TIeIarorMYecKOi IesTeTbHOCTH 110
MIPOQHITIO TOATOTOBKU

OIIK.8.2. Biajieet metoniamu B1.0.10.02 KommnsrorepHas rpaduka u

HAyYHOTO UCCIICAOBAHHUS B AHUMALTHS

Npe/IMeTHOH obacTu B1.0.10.03 [porpamMmupoBanue
b1.0.10.04 TeopeTndyeckue OCHOBBI
nHopMaTUKu

Bb1.0.10.05 Teopust BeposTHOCTEN U
MaTeMaTH4ecKasi CTaTUCTHKA
b1.0.10.06 KomnbroTepHsle ceTH u
HWHTEPHET TEXHOJIOTHH

b1.0.10.07 KomnbroTepHoe
MOJIETTHPOBaHHUE

Bb1.0.10.08 MaTtemaruueckas IOTHKa
Bb1.0.10.09 IIpoextupoBanue
HH(OPMAIMOHHBIX CHCTEM

b1.0.11.01 IIporpammuoe obecnieucHme
Bb1.0.11.02 OcHOBBI pOOOTOTEXHUKH
b1.0.11.03 AAropuT™sl U CTpYKTYpEI
JaHHBIX

Bb1.0.11.04 MammuHOE 00y4eHue
b1.0.11.05 OcHOBBI HCKYCCTBEHHOTO
HHTEIJIEKTa

b1.0.11.06 DnexTpoHNKa 1 aBTOMAaTHKa
b1.0.11.07 UadopmarnmonHas
0e30macHOCTh




KOI{ H HAa3BaHHE KOMIIETCHIINHA I/IHIII/IKaTOpI)l JOCTHIKCHUA

xkommnerennuu mo OIIOIT

JAMCHUTINHBI U IPAKTUKH,
¢opmupyromue komnerenuuo OIOII

b1.0.11.08 IucTaHIIMOHHBIC CUCTEMBI
o0yucHHs

b1.0.11.09 MonenupoBanue
HWHTEIUIEKTYaJIbHBIX CHCTEM

B2.0.02(Y) YueOHas npakTHka.
O3HaKOMHUTENbHAS IPAKTHKA

Bb2.0.04(IT) ITpom3BoacTBEHHAs MIPAKTHKA.
[lenarornueckas npakTHKa

Bb2.0.05(IT) ITpom3BoacTBEHHAs MTPAKTHKA.
[IpoeKTHO-TeXHOIOTHYECKask MPAKTHKA
B3.01(I') IToaroroBka k coaue u caaya
TOCYAapCTBEHHOTO dK3aMeHa

Bb3.02(/1) BeimonueHue u 3ammra
BBIITYCKHOM KBaJH()UKAIIMOHHOW paboThI
®T/I1.02 BugeomoHTax

1.3 3HaHus, ymeHusi, Haebiku (3YB) no ducyunmnuHe

Tabnuna 3 — 3HaHus, yMeHUs, HaBBIKH, (POpMUpyEeMble TUCHUTIITMTHON

Kon u HazBanmue
KOMIIETEHI[HH

NHaukaTopsbl 10CTHAKEHUS
KOMIIeTEeHMH, 3aKpeIIeHHbIe
3a JTUCHUILIMHOM

3uanus, yMeHusi, HaBbIkH (3YB),
¢opMupyembie THCHUILTHHOK

OIIK-8 Crnocoben
OCYIIECTBIATH

e 1arOTMYECKYI0
JIeATEeILHOCTh HA OCHOBE
CHEIHATBHBIX HAYIHBIX
3HAHMUI

OIIK.8.1. Ilpumenser
CrielMabHbIC HAYYHbIC 3HAHHS
NpeIMeTHON 001acTH B
NeJarornueckon esTeIbHOCTH
0 MPOQHUITIO MOATOTOBKH

OIIK.8.2. Bnageer meTogamMu
HAYYHOTO HUCCIICJOBAHUSI B
MpeIMEeTHOM 00acTi

3HaTh:

- HAy4YHOE COJepIKaHUE U COBPEMEHHOE
COCTOSIHHE TIPEIMETHOM 001acTi « MammHHOE
o0ydeHme

- METOJIBI TIPOBEICHUS HAYIHOTO HCCIICIOBAHUS
B IIpeMETHON o0nacTi «MarrmHHOe
obOydeHuey;

YmeTs:

- HCTOJIH30BaTh HAYYHBIC 3HAHUS PEAMETHON
obmactu «MarmuHHOe 00ydeHHEe» B
MeIarornIecKoi NesITeIbHOCTH M0 MPOQHITIO
MTOJITOTOBKH;

- IPUMEHSTh HAyYHbBIC 3HAHUS TIPEAMETHON
obnactu «MarmHHOE 00yYCHHE» TPU
pa3paboTke 00pa3oBaTEIbHBIX IPOTPAMM,
pabodnx mporpaMM y4eOHBIX MPEIMETOB,
KYPCOB BHEYPOUYHOH JEATSIILHOCTH;

Brnanets:

- METOIaMH HAyYHOTO MCCIIEOBAaHUS B 00JaCTH
HMHTEJUIEKTYaJIbHOTO aHaIM3a JaHHBIX;

- crrocobamu MoTydeHust HHOpMAaInu O
COBPEMEHHOM COCTOSIHUHM HAYYHBIX
HCCIICIOBAHMIA B TIPEAMETHON 00JIACTH
«MamwuHHOE 00yJICeHUE)




2 OB bEM U TPYOAOEMKOCTb QUCLUUNINUHBLI NO BUOAM
YYEBHbIX 3AHATUU. ®OPMbI MPOMEXYTOYHOWU ATTECTALMMN.

Tabnuma 4 — O0beM U TPYIOEMKOCTh TUCIHUILIMHBI TI0 BUIaM YYeOHBIX 3aHATUN

OO0mast Tpy10eMKOCTh M BUABI y4e0HOI paGoThI 110 JHCIMILINHE,
NPOBOAMMBIE B Pa3HbIX opmax

O0BéM yacoB o popmam

00yueHust

00

0390 390

1 OOuiast TpyA0EMKOCTh JTUCIIATUTNHBI

360

2 KoHTakTHast paboTa 00y4aromuxcs ¢ npenojanareiieM (110 Buaam
y4eOHBIX 3aHATHH) (Bcero)

106

AynuropHas pabora (Bcero):

106

B TOM 4YHCJIC:

JICKIIUU

52

MPaKTUYCCKUC 3aHATHA, CCMHUHAPbI

IIPAKTUKYMBbI

n1a00paTOpHBIC PabOTHI

64

B UHTCPAKTUBHOM (hopme

B DJICKTPOHHOH hopme

Bneayauropnas pabota (Bcero):

B TOM YHCJIC, HHIMBHyalbHas paboTa 00YyJaOIINXCS C
Iperno/iaBaTesieM

MOATOTOBKA KYpCcOBOil pabOTHI /KOHTaKTHasi paboTta

IpYNIOBas, HHAUBUAYaJIbHAs KOHCYJIbTALMS Y UHBIC BUIBI
y4eOHOH NesITeNbHOCTH, IPEAYCMAaTPUBAIOIINE TPYTIIIOBYIO HIIN
VHIMBUIYaJIbHYIO paboTy 00yJalouxcs ¢ IpenojaBareiieM)

TBOpYecKas pabota (3cce)

3 CamocrosTenpHas paboTa oOydaromuxcs (BCero)

172

4 TIpomexyTouHas aTTecTalys 00y4aromerocs
— 9Kk3aMeH (7 cemectp)
— 9Kk3aMeH (8 cemectp)

36
36

3 YYEBHO-TEMATUYECKWUN NNAH N COOEPXXAHUE

ANCLUUNNUHDbI

3.1 Yyeb6HO-memamuyeckul nnaH

Tabnuma 5 — YuebHo-TemMaTHuecKkuil iiaH 04HON (GOpMbI 00yUEeHUS

Ob6mia | TpymoemMKocCTh 3aHATHH (Jac.) Dopmbl
5 020 300 TEKYLIEro
= TPYRO | AyputopH. AynutopH. KOHTpOJIA 1
= [Pasmensl u TEMBI AMCUMIIINHBL EMKO | sausgTus SAHATHS TPOMEIKYTOY
|10 3aHATHSM CTh nexu. | mpak | CP [ ek | mpa | CP | HOil
g (6cez - C I KT. C aTTeCTalun
= 0 yCHEeBAaEMOCT
< uac.) u
Cemectp 7
1 OcHO8bL MAWUHHO20 00YUeHUs. 62 10 12 40 VYcTHbIi
orpoc,
HHIUBUIYANb
HOE 33J1aHHe
2 Hucmpymenmanvhole cpedcmea 82 10 20 52 YcrHbIi
MAWUHHO2O 00y UeHUs orpoc,
HHIUBUIYAb
HOE 33JIaHHe




| [IpoMeKYTOUHAs ATTECTALMS - 9K3AMEH 36 Ok3ameH
HUTOI'O no cemectpy ... 180 20 32 92
Cemectp 8
1 MopenupoBaHue 1 MPOTHO3UPOBAHUE 24 6 8 10 YcTHblii
orpoc,
UHIUBHyaITh
HOE 3aJjaHue
2 OlieHKa U ONITUMU3ALINS MOAETH 36 8 4 24 YcTHblii
orpoc,
WHIUBHUyalb
HOE 3aJIaHKe
3 OCHOBBI IPOCKTHPOBAHUS TIPU3HAKOB 26 6 4 16 YcTHBIH
orpoc,
WHIUBHUyalb
HOE 3aJ]aHue
4 UckyccTBeHHBIE HEHPOHHBIE CETH B 58 12 16 30 YcrHblid
3aJja4ax MallMHHOT'O O0yUeHHs orpoc,
UHIUBUYaTb
HOE 3aJ]aHue
[TpoMexxyTouyHasi aTTecTalus IK3aMeH 36 9K3aMEH
WUTOI'O no cemectpy ... 180 32 32 80
| Beero: 360 |52 64 | 172

3.2 CodepixaHue 3aHssmul no eudam y4ebHolu pabombi

Tabnuna 6 — ConepxaHue AUCIUTUTMHBI

Ne
n/n

HammenoBanue pasziena, TEMBI
JIACIUTIINHEI

CO,I[Cp)KaHI/IG 3aHATHA

Cemectp 7

Coleporcanue 1eKyuoHH020 Kypca

1 OcHo8bl MAWUHHO20 00VYeHUs
1.1 | punstue pemenuii Ha ocHoBe | TpaguuMoHHBEIE TOAX0ABL. [101X0/1bI C MAIIMHHBIM O0yYCHHEM.
JIAHHBIX ITpenmymiectBa MmamHEOr0 00y4ueHus. I[IpobaeMbl MalIMHHOTO 00YYEeHHUs
1.2 | Pabouwnii npouecc MalIMHHOTO CO6op 1 noaroToBka naHHbIX. OOyueHHe Ha Mo/ieH JaHHBIX. OLeHKa
o0y4eHust MPOU3BOUTEIHHOCTH MoJIesid. ONTUMH3aLNS TPOU3BOIUTEIBHOCTH
MOJIEIH.
1.3 | CriocoGbl MOBBIILIEHUS [TpenBapuTenbHas 00paboOTKa JaHHBIX U IPOSKTHPOBAHHUE PH3HAKOB
3¢ GEKTHBHOCTH O0yUCHHS. HenpepbiBHOE coBepllieHCTBOBaHUE Mojieneid. MacmtabupoBaHue
MOJIENEN.
1.4 | C6op maHHBIX Onpenenerne HaOOpa BXOTHBIX MPU3HAKOB. 3HAYCHHE IIETICBON
nepeMeHHOH. JlocTaTo4uHbIi 00beM 00yJaroNX TaHHbIX.
PenpeseHraTnBHOCTH 00y4aromeil BEIOOPKH.
1.5 | IloaroroBka gaHHBIX K Kateropunansusie npusHaku. OTcyTcTByIomue nqanHble. OCHOBEI
MOJICJIMPOBAHHIO IPOEKTUPOBaHMS NpU3HAKOB. HopManu3anus 1aHHBIX.
2 Hnempymenmanvrnvle cpedcmea
MAWUHHO20 00VUeHUs
2.1 | KomanaHnas o6onouka IPython Hasnauenue o6onouku IPython. Bzaunmoneiicteue o6omnouxu IPython u
KOMaHIHOTO nporueccopa. Opranusanus oTiaaku B odoiouke IPython.
[TpodunmpoBaHue 1 MOHUTOPUHT CKOPOCTH BBIIIOJIHEHHS KOJIA.
2.2 | bubmmorexa NUMPY B 3amauax | OcHoBbl 6uOmroTekn NUMPY. ba3oBbie THIBI JaHHBIX OMOIMOTEKH
MaIIMHHOTO O0yYIeHHUS NumPy.
2.3 | MaccuBsl B 6uOnnorexe Ocob6ennoctu maccuBoB B NUMPY. YHuBepcatbHbIe )YHKIHH.
NumPy. ArperupoBanue. TpaHcIupoBaHUe.
2.4 | OcHossl makera Pandas Hasnauenne nakera Pandas. Mnaekcanus 1 BeIOOpKa gaHHbIX. O6paboTKa
OTCYTCTBYIOIUX NaHHBIX. OObeAMHEHHE HAOOPOB TaHHBIX.
2.5 | Busyanu3amus TaHHBIX Mosangnble quarpaMmebl. J{uarpammer pazmaxa. ['paduku MmIOTHOCTH.

Jlnarpammsbl paccesiHbsl.

Coodeporcanue 1a60pamopuvIx 3aHAMul

1

| OcHOBbI MAWUNHHO020 00YYeHUs




HaumenoBanmue pazaeia, TCMbI

ConepxaHue 3aHsITH

/1 | AMCHIMIUIMHBI

1.1 | Opranuzanus coopa u Crioco0b! mpezcTaBiieHns JaHHBIX. DopMaThl BXOHBIX TaHHBIX.
MIOJITOTOBKH JIAHHBIX C WucTpyMeHTH peoOpa3oBaHysl JaHHBIX B TpeOyeMblil hopmar.
MaIIMHHOM 00YYeHHHU

1.2 | Tonyuenne ucxomubix qanueix | MaitnoBbie oneparmu B Python. Bubmroreku ass pabotsl ¢ popmaTamu
13 NCTOYHUKOB JaHHBIX nmaaHbIX. Koguposku. Mcnonp30BaHne roTOBBIX HA0OPOB TaHHBIX.

1.3 | OcymecTBieHne MepBUIHON W3menenne npencraBieHus JaHHBIX. OCyIIECTBICHIE HOPMATH3aIIH
00paboTKa JAHHBIX. JTaHHBIX.

2 Hncmpymenmanenuvle cpedcmaa
MAWUHHO20 0OYYeHUs

2.1 | 3HaKOMCTBO C KOMaHIHON 3anyck IPython. Ionydenue cripaBku. Vicmonb30BaHue TOPAYNX KIABHIIL
o6omoukoii IPython HUcnons3oBanue koman |Python. cropus BBoaa u BeiBoaa. [lomnasienue

BBIBOJIA.

2.2 | BomonHeHme onepanuii Co3naHne MacCUBOB U3 CIHCKOB. Co3/1aHMe MyCTHIX MACCHBOB. ATPHOYTHI

Maccuamu B NUmMPYy. MaccHBOB. Jl0CTyI K OTAEIBHBIM 31eMeHTaM. Cpe3bl MacCHBOB.
H3menenne Gpopmbl MaccuBoB. CinsiHue M pa30MEeHHE MaCCHBOB.
2.3 | BrlnonHeHue BEIYHMCICHU C CymmupoBanue 3HadeHui. [lonck MuHMMyMa 1 MakcuMyMa. Pabota ¢
HCIIOJIb30BAHUECM MAaCCUBOB B 6yJ'ICBI>IMI/I MacCCHUBaMH. COpTI/IpOBKa MacCHUBOB. BhITIOJIHEHNE YaCTHYHOM
NumPy COPTUPOBKH.
2.4 | Pabora c bubnuorekoi Pandas Co3spganue 1 ucnoib3oBanue o0bekToB Series, DataFrame u Index.
Bei6opka gaHHBIX 13 00beKTa Series. Beibopka qaHHBIX U3 00bEKTa
DataFrame. Oneparuu Hax mycTeIMU 3HaYeHUAMHU. Co3aHue
MepapXuuecKOl HHACKCALIUH.

2.5 | [octpoenue rpaduKoB u OTto0pakeHue rpadMKOB HA DKpaHe U cCOXpaHeHHe uX B (paiin. Hactpoiika

Ararpamm € MOMOIIBIO TTAKETa
matplotlib

LBETOB U cTuiel nuHuil. Hactpoiika oceil koopaunar. [loctpoenune
TMHEHHBIX rpadukoB. [locTpoenne quarpamm paccesHus. Buzyanmszanus
norpemHocteil. Ilocrpoenne rucrorpamm. [loctpoenue rpadukos
IUIOTHOCTEH M KOHTYPHBIX I'pa)uKOB.

HpOMe)KyTO‘IHaS[ aTTeCTalus - 9K3dMEH

Cemectp 8
CoOleparcarue 1eKYUOHHO20 Kypcd
1. MonenmupoBaHue U
MIPOTHO3UPOBAHUE
1.1 OCHOBBI MOIETTUPOBAHUS C [Touck cBsi3u Mex 1y BXOJAHBIMU JJAHHBIMU U LIEJI€BOM niepeMeHHOU. Turbl
MaITUHHBIM 00y4EeHUEM MeTO0JI0B MoJienupoBanusi. O0yueHue ¢ yuutenem u ooyueHue 6e3
YUHTETIS.
1.2 | Knaccudukarus ITocTpoeHue KiIacCUPUKATOPA U MOJyUCHHE TPEACKa3aHU.
Krnaccudukanus cioxHbIX HETUHEHHBIX JaHHBIX. Kiaccudukamnus B
CIIydae MHOKECTBA KIIACCOB.
1.3 | Perpeccus. [TocTpoenue perpeccopa u reHepaius mpor1o3os. Perpeccust ans
CJIOHBIX HEJTMHEHHBIX JTAHHBIX.
2. Or11eHKa ¥ ONITUMH3ALIHS
MOJENHU
2.1 | OueHka NPOrHOCTUIECKOM [epeoOyueHre U Ype3MEPHO ONTHMHUCTHYECCKAS OIICHKA MOJICITH.
TOYHOCTH Ha HOBBIX JIaHHBIX. CKOJIB3SIIIMH KOHTPOJIb.
2.2 | Ouenka mojenei TOYHOCTB IS OTAETBHBIX KIIACCOB U TAOJIHUI] CONPSKCHHOCTH.
KIaccu(pUKaIuu Komnpomuccs! pu orerke TouHocTr 1 ROC-kpuBbie. MHOTOKIIaccoBast
KIacCU(UKAITHSL.
2.3 | Ouenka Mozenel perpeccun [pocTeie moka3zarenu 3pHEKTUBHOCTH PETPECCHOHHBIX MOJICIICH.
HccnenoBaHue oCTaTKoB.
2.4 | OnTuMHU3anus MOJeIeH myTeM IMTapametpsr HacTpoiiku ML-anropurmoB. CeTOYHBIH MOUCK.
mo100pa mapaMeTpoB.
3. OCHOBBI TPOEKTUPOBAHUS
MIPU3HAKOB
3.1 | Ha3znaueHue nMpoeKTUPOBAHUS CyTb IPOEKTHPOBAHNUS MPU3HAKOB. [ [pHYINHEI IPOSKTHPOBAHUS
MIPU3HAKOB npr3HakoB. [IpoekTHpoBaHre NPU3HAKOB 1 3HAHHUE PEAMETHON 00JIaCcTH.
3.2 | OcHOBHBIE 3TaITBI [TepBuuHekIit anamu3 npu3HakoB. OOpabOTKa 1aThl U BPEMEHH.
MIPOEKTHPOBAHMUS IPH3HAKOB V3BnedeHne Npru3HAKOB U3 TEKCTA.
3.3 | Beibop npusHaKkoB [Tpsimoii oTO0p 1 06paTHOE HckitoueHue. OTOOP MPU3HAKOB ISt
WCCIICIOBaHMS JAHHBIX.
4, HckyccTBeHHbBIE HEHPOHHBIE




HaumenoBanmue pazaeia, TCMbI

ConepxaHue 3aHsITH

/1 | AMCHIMIUIMHBI
CeTH B 337jayaX MaIIMHHOTO
o0y4eHust
4.1 | IloHsiTHE NCKYCCTBEHHBIX HckyccTBennblid HelpoH. IIpeacTaBienue NaHHBIX I HEMPOHHBIX CETEH.
HEHUPOHHBIX CETEH HelipoHHsle ceTu npsiMoro pacupocrpadeHus. OyHKIMY aKTUBALUU.
4.2 | OGpaTHOE pacnpocTpaHeHHE Beixozap! HelipoHOB 1 ommOKa cetu. Vicrionb3oBaHue OMIMOKH /ISt
n3MeHeHns BecoB. CkopocTs 00ydeHus. [lakeTsl JaHHBIX.
4.3 | OnTIMH3ATOPHL Hactpotika ckopoctu 00yuenmst. Ctparernu oOHOBiIeHUs. BapranTs
TPaJUeHTHOrO CITyCKa.
4.4 | Ceeprounsle HefipoHHEIC ceTH. | [loHsaTue cBepTku. ®uipTpsl. Mepapxus pumsTpoB. MHOrOMepHas
cBepTKa. TpaHCIOHMpPOBaHHAS CBEPTKA
4.5 | PexyppeHTHBIC HEHPOHHBIE [MonsTue cocrostams. Mcmonp3oBarne cocTosHUA. CTPYKTypa sSdeHKI
CeTH. PEKyppEeHTHO HelpoHHOI ceTr. OpraHn3aIusa BXOJIOB PEKypPPEHTHOM
HelipoHHo# cetn. O0y4ueHne peKyppeHTHON HelipornHoi cetn. LSTM n
GRU.
4.6 | Ilopoxnaromue CTpyKTypa MOPOKAAIOIIUX COCTA3ATEIbHBIX HEUPOHHBIX CETEH.

COCTSI3aTEIIbHbIE HEUPOHHBIE
CETH.

Juckpumunarop. I'eneparop. O6yuenue cetu. [IpobaeMbl mpuMEHEHUS
MOPOKJJAIOLIUX COCTA3ATEIbHbIX HEHPOHHBIX CETEH

Cooepoicanue 1a60pamopuvix 3aHAMul

1. MoaenupoBanue u
IIPOTHO3MPOBAHUE
1.1 | Pemenne 3amau DopMynrupoBKa 33a4H U IOATOTOBKA JaHHBIX Bu3yanu3amus qaHHBIX.
Kiaccudukanuu bazoBas nmuneitHas Mmozens. Henunelinblii knaccugpukarop. lobasneHue
KaTeropuaJIbHBIX MPHU3HAKOB. Jlo0aBIeHHEe BPEMEHHEIX IPH3HAKOB.
1.2 | Pemenue 3anau perpeccun DopMynupoBKa 33a4H U MOATOTOBKA JaHHBIX Bu3yanuzaius TaHHbIX.
Jluneiinas perpeccus. Jloructuaeckas perpeccus. BeIoop cTpyKTypbl
MOJICTIH.
2. OueHka 1 ONTUMH3ALUS
MOJIETIH
2.1 | Cxonp3sumid KOHTposb Mozenn | Mcronp3oBaHne MeTo/1a OTIOXKEHHBIX TaHHBIX. Mcronp30BaHne KOHTPOIIS
1o K-Giokam.
3. OCHOBBI IPOEKTUPOBAHUS
MIPU3HAKOB
3.1 | Mcnone3oBaHue TEKCTOBBIX Monens «Memok cnoBy. Temarnaeckoe Monenuposanue. Pacimmpenne
IIPU3HAKOB M NIPU3HAKOB, coaepxkumoro. [Ipoctbie npu3Haku. Vi3sneueHre 00beKTOB U (HOPM.
M3BJIEKAaeMbIX U3 H300paXeHUH.
4. HckyccTBEeHHBIE HEMPOHHBIE
CeTH B 337ja4aX MalIHHHOTO
o0y4eHust
4.1 | Ucnonb3oBanue O6MOIMOTEKH Hasznauenue 6ubnmuoreku Keras. Ctpykrypa bubnnorexu Keras.
Keras s moctpoenue Co3znanne mozpenu. Co3manue cios HeWpoHHOH cetu. Komnmsaims
HEHUPOHHBIX CETEeH HelpoHHo# cetn. O0yueHne HeWpoHHOH ceTH. OIeHKa KadecTBa
o0yueHHS.
4.2 | Co3naHne MHOTOCIOHHOTO UreHne NCXOIHBIX TaHHBIX. HopManu3anus BXOAHBIX JaHHBIX. Co3nanue
HepLenTpoHa KJIaCCOB BBIXOJHBIX JIaHHBIX. Bp100op ¢yHKIMK akTnBanuu. OOy4deHue
nepuenTpoHa. Vcrosap30BaHne NepUenTpoHa JUlsl KIACTEPU3aliy TaHHBIX.
4.3 | Co3naHue CBEpTOYHON CETH. 3aja4a pacno3HaBaHus pykomnucHoro Beoja. Habop mannsix MNIST.
BBox ¥ MOAroTOBKA HCXOAHBIX JaHHBIX. BEIOOP apXUTEKTYpHI CBEPTOUHOMH
HelipoHHo# cetn. OOy4enue cetu. ViccaeqoBaHue KOJIMYECTBA CKPBITBHIX
I1apaMeTPOB CETH Ha TOYHOCTH KJIACCH(HUKALIIH.
4.4 | Co3naHne peKyppeHTHOM Co3zfaHue peKyppeHTHOM! CeTH JUIsl FeHEepaluu TeKCTa.

HEUPOHHOU ceTn




4 MOPAOOK OLUEHUBAHUSA YCNEBAEMOCTU U
CO®OPMUPOBAHHOCTU KOMNETEHLMA OBYYAIOLLEOCA B
TEKYLLUEUA U NPOMEXXYTOYHOWU ATTECTALIUNU

JIJ1sl TIOJIOKUTENLHOW OICHKH TI0 pe3yJbTaTaM OCBOCHHS JMCHIUIUIMHBI 00y4aroIieMycs
HEOOXO/JMMO BBINIOJIHUTh BCE YCTAHOBJICHHBIC BHJIBI y4eOHOW paboThl. OlleHKa pe3ylbTaToB
paboThl oOy4arorierocs B 0amiax (Mo BuaaM) MpuBeeHa B Tadymie 7.

Tabmuua 7 — BamibHO-pEeHTUHTOBas OLIEHKA PE3yJIbTaTOB y4eOHOU pabOThl 00yUYarOIIUXCS 11O

Bugam (BPC)
VYuebnas padbora |Cymma  |Bumsr u pe3ynsTaThl OreHKa B aTTeCTalllN Bamer
(BUIIBI) O0amoB  |y4eOHOi paboThI (17 Hepnenn)
Tekymas yae6Has |60 JlexumoHHbBIE 3aHATHUS 1 6au1 — nocemnieHue 1 JEKIIMOHHOTO 9-17
pabota B cemecTpe (KOHCIIEKT) 3aHATHS
(ITocemenue (16 3anaruil)
3aHATUH 110
pachucaHuio U
BBITIOJTHEHHE
3aTaHNI)
JlabopaTopHusie paboTsl |1 6aj1 — mocenieHre 1 mpaKTHIECKOTO 22 - 44
(oT4eT O BHITOTHCHUN 3aHATHS U BBITOTHEHHE paboThl Ha 51-65%
nmabopaTopHO# paboTel) |2 6ajia — mocemeHue | 3aHATHs U
(22 paboTsr). CyIIECTBEHHBIH BKJIA] HA 3aHATHU B paboTy
BCEH IPYIITBI, CAMOCTOSTEIILHOCTD U
BhINIOJIHEHHE padoTsl Ha 85,1-100%
Hroro no Tekymeii padore B cemecTpe 51-100
IIpomexxyrounas |40 Teoperndeckuii Bompoc |S 6aa10B (IOPOTOBOE 3HAUCHIE) 5-10
aTTecTanus (100% 1 10 6ansoB (MakCUMaJIbHOE 3HAYCHHE)
(3x3ameH) /6annoB  |TeopeTHUECKHii BOIPOC |5 6a/iI0B (IOPOrOBOE 3HAYECHHE) 5-10
MIPUBE/ICHH |2 10 6ansoB (MakCUMalIbHOE 3HAYCHUE)
O IIIKAJIBI)
BrimostHeHue 3a1aHAS 10 6a/LT0B (TTOPOTOBOE 3HAYCHUE) 10-20
20 6a)110B (MaKCHUMaIbHOE 3HAYCHHE)
HTOro mo mpoMeKyTOYHOH aTTecTaluu (3K3aMeHY) (51 - 100%
o
MIPUBEJICHHON
IKaJIe)
20-400.
CymMmapHasi OlleHKa 10 JHCHHIIHHE: CymMma 6aJIoB TEKyIIeH ¥ IPOMEXYTOYHOH aTTeCTaINH 51 —1006.

5 YYHEBHO-METOAOUYECKOE OBECIMNEYEHUE ANCLUNNNHBI.

5.1 YyebHass numepamypa

OcHoBHasi yueOHasi IMTepaTypa

1. Boponuna, B. B. Teopust u npakTrka MalimHHOro 00y4eHus : yuebHoe nocodue / B.
B. Boponuna. — YiesaoBCK : YAl TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — Tekcr :

AIIEKTPOHHBIN //

Jlausp

AIEKTPOHHO-OMOIMOTEIHAS

cucrema.

URL:

https://e.lanbook.com/book/165053. — Pexum mocTyma: i aBTOPH3. MOJIb30BATECH.
2. Illapnen, b. Kpynnomacmtabnoe mamuHHoe oOyueHnue Bmecte ¢ Python : yuebnoe

nocobue / b. lllapnen, JI. Maccapon, A. bockertu ; nepeBoj ¢ anrnuiickoro A. B. JloryHoBa. —
Mocksa : IMK TIlpecc, 2018. — 358 c. — ISBN 978-5-97060-506-6. — Tekcr : anekTpoHHBIi //
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Jlanb : snektpoHHO-OMONMMoOTeuHas cucrema. — URL: https://e.lanbook.com/book/105836. —
Pexxwum noctyna: st aBTOpU3. TOJIb30BATEINECH.

JonostHUTe/ILHAS y4eOHAasI TUTEpaTypa

1. Kyk, JI. Mammnanoe oOydeHue ¢ ucnonb3zoBanuem oOumbmmorekn H20 / JI. Kyk ;
nepeBoa ¢ anrmiickoro A. b. OryprioBa. — Mocksa : JIMK IlIpecc, 2018. — 250 c. — ISBN
978-5-97060-508-0. — Tekcr : anekTpoHHbIN // JIaHb : JIIEKTPOHHO-OMOIMOTEYHAs] cUCTeMa. —
URL.: https://e.lanbook.com/book/97353. — Pexxum mgocTyIma: 1jist aBTOPHU3. IMOJIb30BATEIICH.

2. Pamka, C. Python um mammuHHOe oOOyueHHWe: KpailHE HEOOXOAMMOE MOCOOWEe I10
HOBEHUIIIEH Mpe/ICKa3aTeIbHOM aHaIUTUKE, 00s3aTesibHOe JUIsl Oosiee TIIyOOKOro MOHMMAaHUS
METOA0JIOTUN MAIIMHHOTO 00ydeHus : pykoBojcTBo / C. Pamka ; mepeBoj ¢ anrauiickoro A. B.
JlorynoBa. — Mockaa : JIMK Ilpecc, 2017. — 418 c. — ISBN 978-5-97060-409-0. — Tekcr :
3JICKTPOHHBIHN // Jlanb AICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/100905. — Pesxum gocTyma: 1jist aBTOPHU3. OJIb30BATEIICH.

3. ®nax, II. MammnaHoe oOyuenue. Hayka M HCKycCTBO INOCTPOEHHs alIrOPUTMOB,

KOTOpBIC M3BJICKAIOT 3HaHMs U3 HAaHHbIX / [1. ®drnax. — Mocksa : JIMK Ilpecc, 2015. — 400 c.
— ISBN 978-5-97060-273-7. — Tekct : a1mekTpoHHbIH // JIaHb : 3JEKTPOHHO-OMOJIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/69955. — Pexkum poctyma: s aBTOPH3.
II0JIB30BAaTENEH.

5.2 MamepuasibHO-mexHU4YecKoe U npozpamMmHoe obecrieyeHue

oucyunauHbl

Tabnuma 8 — MHpopMaimoHHbIe TEXHOJIOTUH U IPOrPAMMHOE OOecreueHne ayquTOPHBIX
3aHATUI U CAMOCTOSATENILHONU PabOTHI

Neri/nt HanmMenoBanue mnomemeHud anasi NOpPOBEACHHS BceX BUAOB | AJpec (MecTomooKEHNE)
y‘IC6HOI>'I ACATCIIbHOCTH, HpCI[YCMOTpeHHOﬁ y‘I€6HbIM IIJITaHOM, B HOMGH.[GHI/Iﬁ U1 IPOBCACHHSA BCCX
TOM YHCJIC HIOMCHICHHUA JIA CaMOCTOSITEILHOM pa6OTLI, C BUJI0B y‘IG6HOI\/‘I ACATCIIbHOCTH,
yKa3aHHEM TIIepeYHs OCHOBHOTO OO0OpyAOBaHHA, YYeOHO- | IPETYCMOTPEHHOM y4IeOHBIM
HarjisiAHbIX rnmocooui u HCIOJIB3YyEMOTI'O OpoOrpaMMHOIO | MJIaHOM (B ClIydace pcajln3aluu
obecrieyeHUs 00pa3oBaTeNbHON  TPOTPaMMBEI B
ceTeBOl  ¢GopMe  JIOTIOTHHUTEIHHO
YKa3bIBac€TCsA HANMCHOBAHHEC
Oopranusanuu, C KOTOpOﬁ 3aKJIIOYCH

JIOTOBOD)
1 604 YueOHas ayAMTOpHUS )i IPOBEACHHUS: 654079, KemepoBckasi 007acTh,

- 3aHSATHN JIGKLIMOHHOTO THIIA;

- 3aHSATHIA CEMUHAPCKOTO (MPaKTUYECKOT0) THIIA;

- IPYIIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIBTALINNA;

- TEKYILEro KOHTPOJIS U MPOMEXKYTOYHOM aTTECTALMH.
CnemmanuzupoBannass  (yuyeOHasi) MeOenb:
MEJIOBAsI, CTOJIBI, CTYJIbSI.

O0opynoBaHue 1Js Npe3eHTANIMN Y4eOHOT0 MaTepHuaJa:
nepeHocHoe - HOyTOyK, 9KpaH, POEKTOP.

HUcnonb3dyemoe  mporpaMmHoe  ofecmedyeHume: MS
Windows (Microsoft Imagine Premium 3 year mo
cyOnuiieH3noHHOMY J1oroBopy Ne 1212/KMP ot 12.12.2018

J0CKa

r. IO 12.12.2021 r.), LibreOffice  (cBoGoaHO
pacmpoctpansemoe  IIO),  FoxitReader  (cBobommo
pacmpoctpansemoe  I10), Firefox 14  (cBoGomuo

pacnpoctpansemoe I10), Sunexc.bpaysep (oTeuecTBeHHOE
cB0OOTHO pactpoctpansemoe [10).

r. HoBoky3neuk, LleHTpanbHBIN
paiioH, mnpocn. Mertamrypros,
oM Ne 19
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HHTepHeT ¢ o0ecnieyenuem gocrtyna B JUOC.

2 602  Komnbilortepubli  kiaacc /  Jlagoparopus | 654079, Kemeposckas o061acTs,
HHPOPMALMOHHBIX cHcTeM. YueOHas ayautopus g | T. HoBokysmeuk, LleHTpaispHBII
IIPOBEICHHUS: paiio, mnpocn. Meramtypros,
- 3aHSATHIA CEMUHAPCKOTO (MPaKTHYECKOTO) THIIA; oM Ne 19

- y4eOHBIX U IPOU3BOACTBEHHBIX IPAKTHK;

- KypCOBOIO MPOEKTHPOBAaHMS (BBIIOIHEHUS KypCOBBIX
pabor);

- TPYINOBBIX ¥ MHAWBUAYAIBHBIX KOHCYIbTALINH;

- CaMOCTOSITEIIEHOM pabOTHI;

- TeKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluy.
CnemmanuzupoBannas  (yuyeOHast) MeOeab:  Jocka
MeJoBas, Kadenpa, CTOJIbI KOMIBIOTEPHBIE, CTYIbSI.

O0OopyoBaHne: CTalMOHAPHOE — KOMIIBIOTEPHI  JUIS
oOyuatromuxcs (17 mr.).
Hcnonb3dyemoe  mporpaMmmHoe  obecmedyeHue:  MS

Windows (Microsoft Imagine Premium 3 year mo
cyOnuieH3noHHOMY j1oroBopy Ne 1212/KMP ot 12.12.2018
r. gmo 12.12.2021 r.), LibreOffice  (cBoGomHO
pacnpoctpansiemoe I10), BloodshedDev C++ 4.9.9.2
(cBobomHo  pacmpoctpansemoe  I10), FoxitReader
(cBoOOaHO pacmpoctpansemoe I10), Firefox (cBobomHO
pacupoctpansiemoe [10), Java (OecrarHas Bepcus),
Microsoft SQL Server 2008 (Microsoft Imagine Premium 3
year mo cyoOauneHsuoHHomy poroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), SWI-Prolog (cBoGoaHO
pacnpoctpansiemoe I10), UML-nuarpammer (GecruiaTHast
Bepcusi), Denwer (cBoGoaHo pacmpocrpansemoe [10),
Eclipse (cBoGomno pacmpoctpansiemoe I10), FreePascal
(cBobomHo pacnpoctpansiemoe I10), Lazarus (cBoOomHO
pacnpoctpansiemoe I10), Pascal ABC.NET (cBoGomHO
pacmpoctpansemoe I1O), Adobe Reader Xl (cBo6omnO
pacmpoctpansemoe  [10),  WinDjView  (cBoOoaHO
pacnpocTpaHseMoe [10), Python (cBoOOAHO
pacmpoctpansemoe I10), PyCharm Community Edition
(6ecrunatuoe I10).

HNuTtepHer ¢ o0ecnieyenuem gocryna B IUOC.

5.3 CospeMeHHbIe npogheccuoHasibHble 6a3bl OaHHbIX U

UHGhoOpMayUOHHbIE CNPasoYHbIe cUCMeEMbI.

Iepeyens CIIB/l u UCC no aucumnmiinae

1. 100 peno3utopueB mo MammHHOMY oOyueHmto. http://meta-quide.com/software-meta-
quide/100-best-github-machine-learning

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

3. CHHCOK OTKPBITBIX MCTOYHHKOB JIaHHBIX, Ha KOTOPBIX MOXXHO HAaWTH O€CIUIaTHBIC
HaOOPHI JTAHHBIX https://github.com/demidovakatya/vvedenie-mashinnoe-
obuchenie/blob/master/datasets.md

4. KajeHnapb COPEeBHOBaHHUI 10 aHAIM3Y JaHHBIX: http://mltrainings.ru/?filter=active
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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

6 MHbIE CBEOEHUA U (UITW) MATEPUATNDbI

6.1 lMpumepHbIe 8onpockl u 3a0aHusi / 3adaqu OJisi MPOMEXYMOYHOU

ammecmauyuu

Taoauna 9 - [IpuMepHbIe TeopeTHYECKHE BONPOCHI M 3a1a4M K IK3aMeHY

Paznesns! u TeMbI

[IpumepHbIe TeopeTHUECKUE
BOIIPOCHI

[TpumepHbIE TPaKTHYECKUE 3aTaHHUS

7 cemecTp
1 OCHOBBI MAIIMHHOTO O0YYEHUS
1.1 | IlpunATHE pemIeHUH Ha 1. B uem pa3HuLa TpaJuIIMOHHOTO
OCHOBE JTaHHBIX MOJX0/A K COCTABJICHHIO
JITOPUTMA U MAIIHHHBIM
o0yueHreM?
2. Kakumu npenMyIecTBaMu U
HeJl0CTaTKaMM 00J1aiaeT
MaIIMHHOE 00y4YeHUE B CPaBHEHUHU
C TPaIUIIMOHHBIM MTOJIX0J0M K
IIPOrpaMMHPOBAHUIO.
1.2 | Pabouwuii mporiecc 3. B uem 3akirouaroTcs coop u 1. CoxpaHuTe npeaocTaBIeHHbIC
MAIIMHHOTO O0YYeHUS MMOATOTOBKA JTAHHBIX IS nmarHble B popmare CSV.
MAaIIMHHOTO 00y4JeHNUs? 2. Hammummre nponiefypy Uit 9TCHUS
4. Kak onleHuBaetcs JaHHBIX 13 Qaiiina B popmare CSV.
TIPOU3BOIUTEIBHOCT MOJICIIH
MaIIMHHOTO 00y4YeHus?
1.3 | CnocoOBI OBHIICHAS 5. C KaKoi LeJbl0 BHIIOTHIETCS 3. Hartmmmwmre mpoueaypy,
3¢ pexTuBHOCTH 00yUYEeHNSI. npeABapuTenIbHAs 00paboTKa COXPAaHSIONIYIO JaHHbIEC C YKa3aHHOU
JTAHHBIX? CTPYKTYpoii B hopmaTte XML.
6. B 1eM cocTOuT CyITHOCTD 4. Hanmmure npoueaypy A YTCHUS
MacITaOUPOBaHUS MOJETH? JIaHHBIX C YKa3aHHOH CTPYKTYpOil B
¢dbopmare XML.
1.4 COop naHHBIX 7. Vicxons u3 4ero onpenensercs 5. Hanumwure npouenypy,
JIOCTaTOYHBIN 00beM 00yUalomuX | MOJIYYaIoIIyIo JaHHbIe U3 Habopa
JTAHHBIX ? nanubix cifarl0
8. Uto Takoe 6. Hartmmmwmre npoueypy,
«peTpe3eHTaTUBHOCTh BEIOOPKU»? | TTOJYYaIONIyIO JaHHBIE U3 Habopa
JIAHHBIX TI0 PETPECCHU LICH Ha XUJIbE B
BocTtomne.
1.5 | INoaroToBka JTaHHBIX K 9. Yto Taxkoe «KaTeropuanbHsie 7. Hanmmwure npouexnypy,
MOJIEIUPOBAHUIO MIPU3HAKI»? HOPMAJIM3YIOLIYIO NPECTaBICHHbIE
10. B 94em cyTh MPOEKTUPOBAHUS JIaHHBbIE.
MIPU3HAKOB? 8. Harmmmmre mporenypy,
11. Yro takoe «Hopmanuzanus PeoOPa3yoIIyI0 TEH30p BTOPOTO
JAHHBIX»? MOpSAKA B TEH30P MIEPBOTO MOPSIKA.
2 WHcTpyMeHTaIbHBIE CPEJCTBA MAIIMHHOIO 00ydeHHs
2.1 | KomannHas o6onouka 12. Hazuauenwue o6onouku IPython | 9. M3mepsTe BpeMst BBITOTHEHHS
IPython 13. IIpenmymiecTBa 000I09KH yKa3aHHOTO (pparMeHTa Koja.
IPython mepen crangapTHBIM 10. TTosryunTh 3HaUEHUE TEPEMEHHOMN
uHTepnperaropom Python. BO BpPEMsl BBIIIOJIHEHUS! KOJIA.
2.2 | bubmnoreka NumPy B 14. Ha3znauenue 6nbanorexu 11. Ycranosure 6ubmmorexy NumPy
3a71a4ax MallMHHOTO NumPy 1 OJKIIIoUNTE €€ K Bamlei
o0yueHus 15. OcHOBHBIE KOMITIOHEHTEI IporpaMme.
o6ubmrorexkn NUumPy. 12. CpencrBamu 6ubnmorexun NUmPy
co3jaliTe NepeMEHHYI0 OAUHAPHON
TOYHOCTH.
2.3 | MaccuBsl B 6ubnmoTexe 16. Crioco0bl co3/1aHHSI MACCHBOB 13. CozpaiiTe MacCUB U 3allOJHUTE €TO

NumPy.

B 6ubmmorexe NUmMPY.

SHAYCHUAMMU, 3arpy>XCHHBIMU U3
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17. Onepauuu Hax MacCUBaMu B B
o6ubmmoreke NumPy.

n300pakenst B TpaJialiisx ceporo.
14. Hopmanu3yiite yka3aHHI Maccus,
MIpUBE/S €r0 3HAUYEHUs K TUara3oHy

[0; 1]

2.4 | Ocuoesl maketa Pandas 18. Haznauenue makera Pandas. 15. Co3paiite oowvext DataFrame.
19. OCHOBHBIE KOMIIOHEHTEI 16. Co3paiite 00BeKT Series.
nakera Pandas.

2.5 | Buzyanuzanus qJaHHBIX 20. OcHOBHBIC KOMIIOHEHTHI 17. Tloctpotiite TpaduK QyHKITUH Y =
oubanorekn matplotlib. X2,

21. O6bexTHO-OpueHTHpOBaHHEI | 18. [To mpuBeeHABIM JTaHHBIM
U TIPOIIEAYPHBIN CIIOCOOBI pabOTHl | TMOCTPOITE TUarpaMMy PAacCEsHUSL.
¢ 6ubamnorekoii matplotlib.

8 cemecTp

1 MonenupoBaHu€e U IPOrHO3UPOBAHHE

1.1 | OcHOBBI MOACTHPOBAHUS C

MAaIIMHHBIM 00y4eHUEeM

1.2 Knaccuduxkarus 22. 3anava knaccupUKaIH. 19. Ilo mpeacTaBIeHHBIM JaHHBIM
IMoctpoenue knaccupukaTopa u MOCTpOiiTe 151 OUHAPHOMH
MoJTy4eHHe IpeACcKa3aHui. Ki1accuuKalmm.

23. Knaccudukaius B cinydae 20. ITo mpencTaBICHHBIM JaHHBIM
MHOKECTBEHHBIX KIIACCOB. IIOCTPOUTE AJI1 MHOKECTBEHHOM
KJIacCH()UKAITUHL.

1.3 | Perpeccus. 24. 3anava perpeccud. JIunelnas 21. Ilo npeacTaBIeHHBIM AAHHBIM
MOJIENb. MOCTPOITE MOJETb JINHEHHOM
25. Henunelinple Moaenu perpeccum.
perpeccumu. 22. Ilo npeacTaBIeHHBIM JAHHBIM

MIOCTPOUTE MOAENb JTIOTUCTHUCCKOM
perpeccumu.

2 O1eHKa ¥ ONTHUMH3AIUSI MOJIEIIN

2.1 | OueHka NpPOTHOCTHYECKOM 26. Ilonsarue «mepeoOydeHIE.

TOYHOCTH Ha HOBBIX JIaHHBIX. | bopnOa ¢ mepeobyueHuem.
27. CKONB3I1UN KOHTPOJTb.

2.2 | Ouenka Moenei 28. CriocoObl OLIEHKH TOYHOCTH

kiaccudukamuu MOJIENTN KJIacCH(pHUKaLINH.
29. ROC-kpugsie.

2.3 | Ouenka mopeneii perpeccunt | 30. ITokasatenu 3(h(HeKTUBHOCTH 23. Ouenure 3 HEeKTHBHOCTH

PErpecCuOHHOM MOJEIN. PErpecCuOHHOM MOJEIN.
31. UccrenoBanue 0CTaTKOB. 24. 15 npeyIoxKeHHOH MOIeIH
BBINOJIHATE UCCIIEIOBAaHNE OCTATKOB.
2.4 | Ontumusanus Moaenen 32. IlapaMeTpsl HACTPOUKHU
MyTeM 10100pa MapaMeTpoB. | alrOPUTMOB MAIIMHHOTO
00yYCHHSI.
33. CeTouHbIl OUCK.
3 OCHOBBI IPOEKTUPOBAHMS NPU3HAKOB
3.1 | Ha3nauyenue 34. CyTb 3a1a4u IPOEKTUPOBAHHUS
MPOEKTUPOBAHMS NPU3HAKOB | MPU3HAKOB.
35. CooTHOLIEHNE 33129
MIPOCKTUPOBAHUSI IPU3HAKOB U
MO/JICJIUPOBAHUS TIPEIMETHON
oOmacTu.
3.2 | OcHOBHBIE 3TAIBI 36. CocraB npouenypbl 25. Jlst 3aja9M MaIIMHHOTO 00y4YeHHS
MPOEKTHPOBAHUS MPU3HAKOB | MEPBHYHOTO aHAJIH3a IPU3HAKOB. BBITIOJTHUTE TIEPBUYHBIN aHAIN3
37. Cnoco0bl n3BIEe4YEHHS MIPU3HAKOB.
IIPU3HAKOB U3 26. Ilpeanoxure Npu3HaKU, KOTOPbIE
HECTPYKTYPHUPOBAHHOTO TEKCTA. MOTYT OBITh U3BJICUYEHBI U3
MIPEACTaBICHHOTO
HECTPYKTYPUPOBAHHOTO TEKCTA.
3.3 | Beibop npuzHakoB 38. I1psimoit oT6OD.
39. O6paTHOE HCKITFOUCHUE.
4 HckyccTBeHHBIE HEHPOHHBIE CETH B 3aJja4aX MalIMHHOTO 00y4eHHs
4.1 | TloHATHE UCKYCCTBEHHBIX 40. CTpyKTypa HCKYCCTBEHHOT'O

HEWPOHHBIX ceTen

HeWpoHa
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41. O6001IeHHas CTPyKTypa
HEIPOHHOM CeTH.

4.2 | O6parHoe pacrpoctpaHenue | 42. Mcnosnp3oBaHue OMMOKH JUIst
HU3MEHEHUS BECOB.
43. ®akTopsl BEIOOpa CKOPOCTH
00y4eHHsI.
4.3 | OnTEMH3aTOPHI. 44. Ctpaternu oOHOBNIeHHS BecoB. | 27. Co3maiiTe HEHPOHHYIO CETh I
45. BapuaHTHI peanu3auu KI1acCU()UKAITUH 3aeMIIUKOB TI0 FX
TPalieHTHOTO CITyCKa. HaJIe)KHOCTH.
28. Co3naiiTe HEMPOHHYIO CETh IS
KJaccu(UKaIy OT3HIBOB Ha
KUHO(QUIIBMBI 110 UX TUILY
(TI0JI0KUTENTbHBIH/OTPULIATEEHBIH)
4.4 | CBepTrouyHble HEHPOHHBIE 46. CymHOCTb CBEpTKHU. 29. CocraBbTe ¥ 00YYHUTE CBEPTOUHYIO
CETH. 47. MHOrOMepHas CBEpTKa. HEeIpOHHYIO CeTh I PACIO3HABAHUS
n3o0paxxennit u3 Habop MNIST.
30. CocTaBbTe ¥ 00yUUTE CBEPTOUHYIO
HEHPOHHYIO CeTh /I PACIO3HABAHUS
n3o0pakenmit 3 Habop FASHION-
MNIST.
4.5 | PexyppeHTHbIC HEHPOHHEIC 48. Ctpykrypa staetiku HeriponHoit | 31. Co3pailite u o0y4nte
cerTu. CeTH. PEKYPPEHTHYIO HEHPOHHYIO CeTh AJIs
49 OOyueHme peKyppeHTHOM NpeAcKa3aHusl MOroJbl.
HEHUPOHHOM ceTH. 32.CocTaBbTe HEHPOHHYIO CETh IS
MIpeACKa3aHNus N3MEHEHHUS [IeH Ha
HEJIBXKMMOCTb B IIPUTOPOJIaX
bocrona.
4.6 | Iopoxnatoriue 50. YcTpoiicTBO OPOKIAIOIINX

COCTSI3aTeIbHbIC HEHPOHHBIE
CETH.

COCTA3aTEIbHBIX HEMPOHHBIX
CeTel.

51. O6y4eHne NopoKJArOIINX
COCTSI3aTENbHBIX HEHPOHHBIX
ceTeil.
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