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«Junior data scientist: MuIaIIMHA CIENUATUCT MO0 AHAJM3Y 00JIbIIMX

JAHHBIX»
KosmuecrBo
Homep HasBanue TeMbl Onucanue TeMbl
qacoB
B pamxax aHHOI TeMbI OyIyT paccMOTpPEHBI TEPMUHBI M OLIPEACTICHHU,
BBenenmne B M
HEHPOHEBIC CETH oubmotexu tensorflow.keras, ocHoBHO# (yHKIIMOHAN. MeTO/IbI HaITMCAHUS
1 : 2 i . .
O630p GUBTHOTEKH HEUpOHHBIX ceTell. Pazdop ocHOBHBIX pa3nenoB oubmoreku. Obnactu
tensorflow.keras PCIACMBIX 3a/1a1.
B pamxax aHHOI TeMbI OyIyT pacCMOTPEHBI OCHOBHBIE aKTHBALIMOHHBIE
b AKTHBaIMOHHbIE 4 (yHKUIMY, IPHMEHsIEMbIE B HEHPOHHBIX ceTsix: linear, relu, elu, sigmoid,
(ynxpn softmax, tang, JTyunme NpakTHKA ITPUMEHEHH L.
B nanHOI#T Teme OyIyT pacCMOTPEHBI MOTHOCBS3HBIE HEHPOHHBIE CETH
Tommocaasibie Dense cnon (eprienitpon). O6nmacTu pemneMpIX 3a/1a4, OCHOBHBIC
3 HEHPOHHBIE CETH. 35 6 PUCIITPOH). p ’
Dense cion 0COOCHHOCTH apXUTEKTYPBL.
CBEPTOUHDIC B pamkax nanHol TeMbI OyIyT pacCMOTPEHBI CBEPTOUHbBIC HEHPOHHBIE CETH
4 Heiip OHI HBIC COTH 35 Conv ciion. OcoOEHHOCTH apXUTEKTYPhl CBEPTOUHON HEHPOHHOM CETH.
. b
Conv ciom OOnacty perreMbIX 3a1a4, IPUHUMaeMble (opMaThl JaHHBIX Ha BXOZE.
B pamkax naHHOl TeMbI OyIyT pacCMOTPEHBI OCHOBHBIE TEPMHHBI
Mertpuku, oIpe/ieNieHHs] MeTPUK ITOTePh B HEWPOHHBIX CETSX, TPaIMEHTHBIH CITYCK U
MUHHMH3ALHS €T0 MPaKTUYECKOE NPHUMEHEHHE, TaloKe OYIyT PacCMOTPEHBI OLLMOKA
5 OIIOKH. 4 binary-cross entropy, categorical cross entropy, pacCTosiHue KyJib0aka-
I'pamuenTHBIi CITycK. neitbnepa. Byner paccMOTpeHo TOHSTHE «1epeo0ydeHHey, CITydan
Boprba ¢ niepeoOy4eHus 1 METOIbI PEIOTBPAILEHHS Mepe00ydeHUs — CITydai HbIH
nepeodyyeHHeM BBIOpOC HelpoHOB (dropout), Hopmanm3zanus (batch normalization).
Ioctpoenue
APXUTEKTYPBI Cobpatb 1 00y4UTh IPOCTYIO HEPOHHYIO CETh, PEILMTH 3a1a4y
6 HEHPOHHOM ceTu s 35 MHOKeCTBEHHOH Kiaccuuranyu. [[poBeprTs TOUHOCTH CETH, CIeNaTh
337124 OWHAPHOW U ’ BU3YaJIM3aLHIO ITpoLiecca 00ydeHusL.
MHO>KECTBEHHOU
Kiaccu(MKAIIN
Anamms B pamkax 1aHHOH TeMbI Oy/IyT pacCMOTPEHBI OCHOBHBIE IIPUHIIUIIBI TIPH
ayAMOCUTHAJIOB. MIPOBEJICHUH NIPETIPOIIECCHHTA ayIMOCUTHATIOB U WX ITapaMeTpU3alliy,
7 OcobeHHOCTH 35 TiepeceyeHre HyJIsl, MEN-KeTICTPaIbHbIE, YaCTOTa IIBETHOCTH, & TAKKE
HPENpOLIECCHHTA U ’ OIITUMAJIBHBIC apXUTEKTYPBI TSl pa0OTHI C ayIHOCHTHATIAMH, 0030D
APXUTCKTYPEI OunbmmoTexu librosa.
HEHpPOHHOH ceTH
B pamkax jaHHOH TeMbl OyIyT paccMOTpPEHBI OCHOBHBIE METO/IBI
8 Coxparerte Mozerei 35 COXpaHeHHsI Mojieliel B pa3nmuyHbIX (oopmarax hS, pkl, save model.
INpomesxyrounoe coxpanenue u callback.
B pamkax naHHol TeMbI OyIyT pacCMOTPEHBI OCHOBHBIE BOIIPOCHI,
Pabota ¢ CBSI3aHHBIE C UCIIOB30BAHUE MOJIENIeH MAIIMHHOTO OOY4eHHUs U
9 peI00y4EHHBIMU 2 HEWPOHHBIX CeTell 0T CTOPOHHUX MOCTABLIMKOB, TIOHATHE CUTHATYpa

MOJIEIIIMA




MOJIENH, TTOJITOTOBKA TAHHBIX U BXOAHAS pa3MEPHOCTb.

exﬁgﬁggrzi:mle B pamkax naHHol TeMbI OyIyT pacCMOTPEHBI 00JIACTH MTPUMEHEHHS
10 p CHCTEMEL 4 PpEeKOMEeHIaTeNbHBIX CHCTeM, OCHOBHAs KoHIIeNuus. byner pazoOpan merox
KosaGopatusnas KoyuabopaTiBHAS (MIIBTPALIHSL
(usTpanms
B pamkax jaHHOH TeMbI OyIeT pacCMOTPEH METOJ PEKOMEHAATEBHBIX
Content based CHCTEM, OCHOBaHHBIH Ha MH(POPMALMOHHOM ClIe/ie, IIOTPEOICHHOM
11 PR————— 35 KOHTeHTe. byzer paccMoTpeHa npobiema X0JI0JHOTO CTapTa B
PpEeKOMEHIATENBHBIX CHCTEMaX.
B pamxax aHHOI TeMbI OyIyT paccMOTpPEH METO[] PeKOMEH IaTeNbHOM
12 Similarity based 3,5 CHCTEMBI, OCHOBAHHBIIA Ha CXOKECTH OOLEKTOB.
ai?;;g; DHIPHI;(;;(S HLI]: 131 B pamkax 1aHHOH TeMbI Oy/IyT pacCMOTpeHa peKOMEHIaTeNbHas CHCTEMA,
13 pPemenI/Ie HpOgJ?CMLI ’ 35 OCHOBaHHas Ha CHHTYJISIPHOM Pa3jioyKeHUH MaTpUIbI (JaTaceTa), Kak
XOOJIHOTO CTApTa Coco0 pelmTh MPOOJIEMyY XOJIOTHOTO CTapTa.
14 Hrorosas arrecranmys 2 TectupoBanve




MuHucTepCcTBO HAYKH H BhIciIero odpasoBanus Poccuiickoii ®enepauuu
DenepanbHOE roCyapCTBEHHOE OI0UKETHOE 00pPa30BaTeIbHOE YUPeKIeHHE BbICIIEro 00pa3oBaHus
«MocKoBCKHi rocy1apcTBeHHbII TeXHHYecKnii yHuBepcuter umenn H.D. Baymana
(HaLHOHAJILHBIN HCCIEN0BATENLCKHI YHHBEPCHTET)»
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1. O0mas xapakTepucTUKA JONOJHUTEIbHON NMpodeccHoHATLHO
nporpammbi (AIIIT)

[IporpaMma oAroToBieHa Ha OCHOBE:

- ®enepanpHoro 3akoHa ot 29 nexabpst 2012 roma Ne 273-03 «O06 obpazosanuu B Poccuiickoi
Deneparumn»;

- npukasa MunoOpHayku Poccun ot 23 aBrycra 2017 roga Ne 816 «O06 yrepkaenuu Iopsiaka
IIPUMEHEHHUs  OPraHM3alMsMH,  OCYIIECTBIISIIOIIUMH  00pa30BaTebHYIO  JESTEILHOCTD,
3IIEKTPOHHOTO OOYYeHHsI, IUCTAHIMOHHBIX 00pa30BATENBHBIX TEXHOJIOIMH IPU pealTu3aluy
00pa3oBaTEIBHBIX MPOTPAMMY;

- TpeboBannii IIpukaza Munobpraayku Poccun ot 01.07.2013 roma Ne 499 «O6 yrBepkneHun
Iopsiaxa opranu3aliy U OCYILECTBICHHUS 00pa30BaTEIbHON e TEIFHOCTH 110 JTOIOTHATEIBHBIM
po(eCCHOHAIBHBIM ITPOrpaMMaM»;

- METOIUYECKUX  pEeKOMEHJalui-pasbsicHeHnd MuHoOpHaykn Poccun 1o paspaboTke
JIOIIOJIHUTENBHBIX IPOGECCHOHATBHBIX IIPOrPaMM Ha OCHOBE ITPO(ECCHOHABHBIX CTAHAAPTOB OT
22 ampens 2015 roga Ne BK-1030/06.

Peamusans  mporpamMmsl  JONOJHUTENBHOTO  NMPOQECCHOHAIBHOIO  00pa3oBaHus
HampaBleHa Ha IIOMy4eHHE HOBOM(-bIX) KOMIETCHIMHU(-uil), HEOOXOIUMOMN(-bIX) IS
npo(ecCHOHAIbHOM JEATENbHOCTH, B pPaMKax peald3aldyl IPOrpaMMbl CTPATErHYECKOrO
akanemuueckoro nunepctsa «l Ipuoputer-2030%.

1.1. Meas JAIIIT
CdopmupoBaTh y 00ydaromuxcsi KOMIIETCHIMH B O0JIACTH CO3MaHUs WH(POPMAIIMOHHBIX
TEXHOJIOTUH HOBOTO ITOKOJIEHHS, OOECIEUMBAIOMINX SKOHOMUYECKHA 3P(PEKTHBHOE H3BJIEUCHHE
none3Hod wuHGOpManuH M3 OONBIINX OOBEMOB pPa3HOOOPA3HBIX MAHHBIX IIYTEM BLICOKOM
CKOpocTH uX cOopa, 00paloTKH ¥ aHamM3a, W MPUMEHEHHE OJTHX TEXHOJIOTUH B
HH()OPMALMOHHO-AHAJIMTHYECKOH NEATEeNbHOCTH, B CHCTEMaX YIpaBi€HHS M IIPUHATHS
PELIEHNH, a TaK)Ke IJIs pa3pabOTKH Ha MX OCHOBE HOBBIX ITPOIYKTOB U YCIIYT.

1.2. Ilnanupyemsle pe3yabTaThl 00y4eHHs

[Inanupyemsle pe3yiabTaThl 00ydeHus mo JIIT:

- OCBOEHHE IPO(ECCHOHANBHBIX KOMIIETCHIMN B MPOIECCEe M3YYEHHs IEPEUYMCIIEHHBIX TEM B
y4eOHOM IIIaHe;

- YCIIEIIIHOE OCBOEHUE IPOTPAMMBbI MTOBBIIIIEHHUS KBATH(UKALIAHT;

- YCIIEIIHOE MPOXO0KICHUE UTOIOBOM aTTecTariu (3a4er).

OGyuaromummes, yCenHo IPOIIeIINM 00ydIeHHe, BHITOTHUBIINM TEKYIHE KOHTPOJILHBIE
3alaHusl W BBIIEPXKABIIMM IPEIYCMOTPEHHOE YUYeOHBIM IUIAHOM HTOTOBYIO aTTECTAIUIO,
BBIJIAETCA YAOCTOBEpPEHHE O MoBbleHUU kBamupukamuu mo JIIIT «Junior data scientist:
MJIAAIMUN COSIUAINCT IO aHATH3Y OOJIBINNX JaHHBIXY.

1.3. lomoHuTeabHbIe XapakTepucTuku JATITT

[lepeuenb TpoQeccHoHaTbHBIX KOMIETEHIMH B paMKaX HMEOLIeHcs Kanu(uKamuy,
Ka4eCTBEHHOE M3MEHEHHE KOTOPBIX OCYINECTBIISIETCS B PE3ysbTare OOYYEHHs, OIpeNEIeHbl B
IIpuxasom MunKcTEpCTBa TPyAa U COMUAIBHOM 3amuThl Poccuiickoit ®enepanun ot 06.07.2020
Ne405H 06 yTBEp)KACHAU IPOPECCHOHATIFHOTO cTaHAapTa « CenHaareT 0 OONBITIM JaHHBIMY.

Bun npodeccuonanbHOM NeSTeTbHOCTH:

- Co3fianue ¥ IpuMeHeHHe TexHonorui 6onpmmx nanueix (Kog 06.042).

O060011IeHHBIE TPYIOBBIE (PYHKITUH:

- Anamu3 OONBIIMX JAaHHBIX C MCHOJIB30BAHHEM CYIIECTBYIOIIEH B OpraHd3aluu
METOJI0JIOTMYECKOH U TEXHOJIOTH4ecKoi HHppacTpyKTypsl (OT® 06.042 A).

TpynoBble QyHKITUN:



- [InaHupoBaHKe M OpraHM3alys aHATUTUYECKUX pabOT C HCIOJB30BAaHHEM TEXHOJIOTHI
6onpmux gaHHbIX (TO 06.042 A/02.6).

1.4. IlepeyeHr mnpodeccHOHAJBHBIX KOMIETEHIMH B paMKax HMewmencs
KBAJIH(HUKANUH, KadYeCTBeHHOe H3MeHeHHe KOTOpPBIX OcCyllecTBjisieTcsl B
pe3yJbTaTe 00y4eHust

JlaHHas mporpaMma HarpaBiIeHa Ha COBEPIICHCTBOBAaHME U (WJIH) MOJydeHHE HOBOM(-BIX)
KOMIIETCHIINH, HEOOXOOUMOM 17 NpoQecCHOHANbHON AESTeNbHOCTH, U (WJIM) IMOBBIICHUE
npoeccroHANBHOIO YPOBHS B paMKax MMeolIelcs KBauQUKaIum.

IIpn ompeneneHuu NpodECCHOHATHHBIX KOMIIETEHIIMH Ha OCHOBE MPOQECCHOHATBHBIX
craggaproB, MI'TY um. H.D.baymana ocymectBisier BeIOOp NMpodecCHOHATBHBIX CTaHIApPTOB,
COOTBETCTBYIOIIUX MPO(ECCHOHATHHON NESITETHbHOCTH BBITYCKHHUKOB, W3 YHCJIA YKa3aHHBIX B
npuinoxxkeHud K ®I'OC BO u (unm) uHBIX NpodecCHOHANBHBIX CTaHIAPTOB, COOTBETCTBYIONINX
IpoeCCHOHATBHOM e TENFHOCTH BBITYCKHUKOB.

Peanmzyempie kommeTeHnuu OasupyroTcs Ha ocHoBaHuM [lpwkasza MuHKCTEpCTBa
oOpa3oBanus U Hayku P® ot 19 centsOps 2017 r. N 929 "O6 yrBepxaenun (enepaibHOro
rOCyJIapCTBEHHOI0 00pa30BaTeNbHOTO CTaHAapTa BhHICIIEro oOpa3oBaHHUS - OakajgaBpuar IO
HanpasineHuto nonarotoBku 09.03.01 HWudbopmatmka U BRMUCIHTENbHas TexHUKA" (C
H3MEHEHUSMH U AoTnoaHeHusIMH ) Penakuus ¢ uamenenusmu N 1456 ot 26.11.2020.

[lepeuyeHb KOMIIETEHLIAN:

[IK-1. Cmoocoben y4yacTBOBaTh B HCCIEAOBATEIBCKAX MU ONBITHO-KOHCTPYKTOPCKUX
pa3paboTKax B 00JacTH cO3/1aHus U coBeplieHCcTBOBaHus U T-cuctem.

OIIK-3. CnocobeH pemarh CTaHAAPTHHIE 33Ja4d NMPO(ECCHOHATBHON AEATENbHOCTH Ha
0CHOBE MH(OPMAIMOHHON U OuOImorpaguueckoil KyIbTypsl C IpUMEHEHHEM HH()OpMauOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH M C YYeTOM OCHOBHBIX TpeOoBaHWI WHPOPMAIUOHHON
0€30I1aCHOCTH.

1.5. CooTBeTCTBHE BHIOB JAESATEIbHOCTH HpO(l)eCCI/IOHaJIbHLIM KOMIICTCHIOHUAM H HX
COCTABJIAIOIIUX

ITpodeccruonanpHble

3Hanusa
KOMIIETEHIINHU

[IpakTHUecKuii ONBIT Ymenus

[TnanupoBaHue ¥ OpraHU3alHsl aHATUTHYECKUX PaboT C UCIOIB30BAaHUEM TEXHOJIOTUMH
Gonpimmx gaHHbIX (A/02.6)

IIK-1. Ciocoben Omnpenenenue [IpoBomUTH Meronpl
y4acTBOBAaTH B HEOO0XOIUMBIX aHAJTUTHYECKHE UHTEPIpPETAlUU U
HCCJIEIOBATENECKUX U pecypcoB Iuis paboTrl ¢ BU3YaIH3aINU
OTIBITHO- IIPOBEIEHUS UCIIOJIb30BaHUEM aHam3a OOJBIINX
KOHCTPYKTOPCKHUX AHATUTUYECKUX TEXHOJIOTUH JAHHBIX
pa3paboTkax B pabort OOJNBIINX TaHHBIX

O6JIaCTI/I CO3JaHusl U
COBeleIeHCTBOBaHI/Iﬂ
UT-cucrem

OIIK-3. Cioco0eH pernath CTaHAapPTHHIE 331a4d MPO(EeCCHOHATBHOM eI TENFHOCTH Ha OCHOBE
HHPOPMAIIMOHHON U OuOIHorpaduuecKoi KyIbTypsl C IPAMEHEHHEM HH(OPMAIIOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH U ¢ yU€TOM OCHOBHBIX TpeOoBaHUN HH(GOPMAIIMOHHON

0e30MMacHOCTH




2. Yueonsrii nuan AT

2.1. Kareropus caymareneit JTITIT

Nwmeromasicst kpannduranus (tpeboBaHus K oOydarommmces) — K ocBoenmro JIITIT
JOIIyCKArOTCs JIMLA, COOTBETCTBYIOLIErO MPO(PECCHOHATBHOMY CTaHAAPTY YPOBHIO 00pa30BaHUs
WM [IOJTyYaroIue COOTBETCTBYIOIUI ypOBEHb 00pazoBaHust (bakaiaBpuar).

2.2. O6mas TpyA0EMKOCTH NPOrpaMMbl, Ay HTOPHAS U CAMOCTOATEILHASI pa6oTa
O6mas TpymnoemMKocTh TporpamMmbl 47 akageMHYecKHX 4dYacoB, W3 HuX 22 uyaca
ayZIMTOPHOH paboThL, 22 9acoB CaMOCTOSITEIBHOM PabOTEI M 3 Yaca UTOTOBOM aTTECTAIHH.

2.3. ®opma obyueHHst
®opma oOyuenus no JIIII — ouyHas, ¢ IPUMCHEHHEM DJIEKTPOHHOIO OOYUYEHUS H
JUCTAaHIIUOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

2.4. Y4ueOHbIii ni1an
JIII «Junior data scientist: MIagmmil CHENHAIKCT [0 AHAIU3Y OONBINHX JAHHBIXY
peAT3yeTCs] OJTHIUM MOJTYJIEM.

B Tom gmcie

No Haumenosanue dopma Bcero,

>.< ITpaxTrueckue |CamMoOCTOSTEND
/I  TeMBI, MOIYJISI KOHTpoJIs | akan. ac* | Jlekuuu

3aHATHS Has pabora

Beenenue B
HEUPOHHBIE CETH.
O630p OubMHOTEKH
tensorflow.keras
AKTUBalIHOHHEIE
GyHKIIH
ITomHOCBSI3HEIE
HEWPOHHBIE CETH. TECE 4 1 1 2
Dense ciou
CaépTounnie
4. | HeipOHHBIE CETH. TECT 35 1 0,5 2
Conv ciou
Metpukw,
MHUHHUMH3AIHS
g (P TecT 4 1 1 2
['paguenTHBIH
cyck. bopeba ¢
nepeoOydeHueM
[TocTpoenue
APXUTEKTYPbI
HEUPOHHOU ceTn .
6. | mis 3amaq ey 35 - 1,5 2
” ompoc
OuHapHOU U
MHOYKECTBEHHOM
KJIaccu(pUKaIul
Ananus
ayINOCUTHAJIOB.
7. | Ocobennoctu TECT 3,5 0.5 1 2
IIPENPOLIECCHHTA U
APXUTEKTYPHI

TECT 2,5 15 - 1

TECT 3 1 1 1

(O8]




HEUPOHHOU ceTH

Coxpanenue
MOJIEJIEH

TECT

0,5

Pabora c
PeT00yICHHBIMU
MOJIEJIAMH

TECT

0,5

0,5

10.

Bsenenue B
pEKOMEHIaTeIbHbIe
CUCTEMBI.
KomnabopatusHas
bunbTpanmys

TECT

11,

Content based
bunbTpanus

TECT

0,5

12.

Similarity based

TECT

0,5

CunrynsipHoe
(SVD) paznoxenue
Marpuusl. Pemenue
poOIeMbI
XOJIOTHOTO CTapTa

TECT

0,5

14.

HNrorosas
aTTecTalus

3a4CT

3

HTOI'O

47

10

12

22

*aKaIeMIYECKHH 9ac COCTABIISIET 45 MUHYT




3. KajenpapHblii yueOHbI# rpaduk

Haumenoranue
TEMBbI, MOJTYJIs

Brenenue B HelipoHHBIE
cetd. O030p OUOIHOTEKH
tensorflow.keras

AKTHUBaIMOHHBIE QYHKIIUN

IlonHOCBSI3HBIE HEUPOHHBIE
cetu. Dense cion

CBépTouHble HEHPOHHEIE
cetu. Conv cion

MeTpuku, MUHUMU3AIHS
omuOKku. I'paueHTHBIH
ciyck. boprs6a ¢
repeodydeHneM

ITocTpoenue apXUTEKTYpHI
HEHPOHHOM CETH IS 3a7a4
OuHapHOI U
MHOYKECTBEHHOH
KJ1acCU(UKAITHH

AHanu3 ayJIMOCUTHAJIOB.
OcoOenHoctH
IIPENPOIIECCUHTA H
apXUTEKTYpPbl HEHPOHHOM
CeTH

CoxpaneHnue Moeseit

Pabota ¢ npenobydyeHHbIMU
MOJICIIIMH

10.

Beenenue B
pEKOMeHAaTeIbHbIC
CUCTEMBL.
Komnnabopatusuas
buabTpanus

11.

Content based ¢unprpanus

12,

Similarity based

13,

Cunrynsipaoe (SVD)
pa3IoKeHHe MaTPHITEL.
Petrenve mpo6iemsr
XOJIOJTHOTO CTapTa

Wtorosag arrecranus

Haumenosanune

7 neHp
TEMBI, MOJTYJISI

8 menn

9 neusn

10 neun

11 neusn

12 neun

BBenenue B HelipoHHBIC
cetu. O630p OubIMOTEKH
tensorflow.keras

AXTHUBarMOHHBIE
GyHKIHH




[TonHOCBSA3HEBIE
3. | wmeiiponHnsle cetd. Dense
CJIOU

4 CBEpTOYHBIC HEHPOHHEIE
" | ceru. Conv ciion

MeTpuku, MUHIMU3ALH
5 omuOku. [ pagueHTHEIH

" | cmyck. bopsba ¢
nmepeobyueHneM

[Toctpoenue
ApXUTEKTYPbl HEUPOHHOM
CeTH Ul 3a1a4
OmHapHOH U
MHOECTBEHHOHU
KJIacCH(pUKaAIUN

AHann3 ayITHOCUTHAJIOB.
OcoOeHHOCTH

7. | TpemnpoLEecCHHIa H
ApPXUTEKTYPbl HEMPOHHOM
CeTU

8. | CoxpaHeHue Mozenei

Pa6ora c
9. | mpemoOydYeHHBIMH
MOJICJSIMU

Brenenue B
peKOMEeHaTeIbHbIE
10. | cucTeMmsl.
KomnaboparusHas
bunpTpanys

Content based

i bunpTpanys

12. | Similarity based

Cunrynspaoe (SVD)

pa3iio’KeHUE MaTpPHILIEL. :
Perenne npobieMel L
XOJIOMHOI'O cTapTa

13.

14. | Urorosag arTrecTauus

PexoMennyemsiit cpok ocBoerust JIMIT — 12 nuei.
daxkTHUeCKOE pacluCaHue 3aHATHH  yTBEPXKIAETCs TpPU  3aKIIOYEHHH  JI0roBopa ¢
0OyJarOIUMHUCS WK IIPU GOPMHUPOBAHUHM TPYIIIIHL.

4. Pa6ouas nporpamma JIIIII
4.1 Paboyas mporpamma MOy JIs
4.1.1. Llenp um3ydeHus Momyisi: chHOpMHpOBaTh y OOYYArOIIUXCS KOMIIETEHIMH B obmacTi
cO3IaHMsI HHPOPMAITUOHHBIX TEXHOJIOTHI HOBOTO TIOKOJIEHHs], 00€CIICIHBAIOIIMX SKOHOMHUIECKH
s QeKTHBHOE W3BJIEUEHHME IONEe3HOH HMH(OpManuu U3 OONBLIMX 00BEMOB Pa3HOOOPA3HBIX
JAHHBIX IIyTEM BBICOKOM CKOpPOCTH HX cOopa, oOpabOTKM W aHamu3a, ¥ NPUMEHCHHE STHX
TEXHOJOrWi B HH(POPMALMOHHO-aHAIHUTHIECKOH MIESTENBHOCTH, B CHCTEMax YIPABICHUS U
IIPHHATHS PElIeHuUH, a TakXkKe I pa3pabOTKU Ha X OCHOBE HOBBIX IPOAYKTOB U YCIIYT.
4.1.2. 3ajaya H3ydeHH MOLYJIS: H3YYUTh CPEICTBA aHAIKM3a OONBIINX TaHHBIX.
4.1.3. [lnasupyeMble pe3yabTaThl 00yUeHus




ITponecc n3yueHns paszena HarpasjieH Ha GOPMHUPOBAHHE CIIEIYIOIUX KOMIIETCHIINH

Kon/
HanMEHOBAHUE
KOMIIETEHIIUHA

IlepeyeHb MIIaHUPYEMBIX PE3yIHTATOB 00YUEHHUS

10 MOJYJIIO

Mertons! u popmbI
o0yJeHHsI,
CHOCOOCTBYIOIITHE
(bOopMUPOBAHUIO
U Pa3BUTHIO
KOMIIETCHITHH

11K-1

3HaTh:

Merto/bl TONCKa HAYYHO-TEXHHYECKOM

nH(pOpPMAIIMH IO TEME UCCIICIOBAHUS; METOIBI
IIPOBE/ICHUS IKCTIEPUMEHTOB U HAOJIIOIEHUIA,
000011eHus 1 00pabOTKH WX PE3yILTATOB.

VYmMmern:

BBINOMHATE OUCK W aHATN3 HAYYHO-
TEXHUYECKON HHPOPMAITHH 110 TEME
HCCIIEZIOBAHMS], TPOBOIUTH 3KCIIEPHMEHTEI,
0000mmare u 06padaThiBaTh MOTYIECHHBIE

pe3yJIbTATHI.
Baagers:

ITpakTHyecKMMHU HaBBIKAMHU TTOMUCKA HAYYHO-
TEXHUUYECKOH HHPOPMAITIH 110 TEME

HACCJIEIOBAHUSL.
3HaTh:

MeTobl HHTEPIIPETAIINN U BU3YaTH3aI[HH
a”Hau3a OOJIBINIUX JTAHHBIX.

YMmeTh:

[IpoBOIUTH aHATUTHYECKHE PAOOTHI C

HACTIOJIb30BAHUEM TEXHOJIOTHIH OOJIBIINX JaHHBIX.

Bnagern:

Omnpenenenne HeOOXOAUMBIX PECYPCOB ISk

IIPOBEICHUS aHAJTUTHYECKUX paboT

Meronp! oOy4eHus:
AKTHBHBIE,
IIACCUBHBIE,
UHTEpPaKTUBHBIC.
®opmbI 00yUEHHUS:
JIEKIIUSI;
IIPaKTHYECKOe
3aHATHUE;
CaMOCTOSITEeITbHAS
paborTa.

4.1.4 Conepxanue Kypca

Tema 1. Benenue B Heiiponnbie ceru. O630p 6ndmmorexn tensorflow.keras (2 yaca)
Jlekuum (1,5 waca). B pamxax maHHOM TeMbl OyIyT pacCMOTPEHBI TEPMHHBI U

onpenenenus, Oubimoreku tensorflow.keras, ocHOBHON (yHKIHOHAN. MeTOmbl HAHUCAHHS

HEWPOHHBIX ceTel. Pa360p ocHOBHBIX pa3nenoB Oubmmorexku. O6IacTH pelaeMbIX 3a1ad.
CamoctositensHas pabora (1 gac).

JlunakTuaeckue
€IVHHUIIBI OOopMBI
HaumenoBanue : P . | YueOno-meToguueckoe | Dopma
BBIHECEHHBIE HA | CAMOCTOSITEIBHOMN
TEMBI obecrniedyeHue KOHTPOJIS
CaMOCTOSITEJIbHOE paboThI
H3y4eHUe
Bsenenue B | Heliponnsie cetu | [Ipopabotka XIIABHEHKO JI.B., | TecT
HEUPOHHBIE CETH. JOnoNHUTENbHBIX | [IsTakoBHY D.A.
O630p HUCTOYHUKOB [IpakTuka
OnbIMOTEKH uHbopMaIrHH HEUPOCETEBOTO
tensorflow.keras MOJEIIUPOBAHUS:
yueOHOe mocobue /
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XIIUBHEHKO JL.B.,
IIstakoBuy @.A. — 2-¢
W3L., CTep. CII6.:
Jlanp, 2021. — 196 c.
(https://library.bmstu.ru
/Catalog/Details/55612
3)

Tema 2. AkTuBanuonnsie pyHkuuu (4 yaca)

Jlexun

(1

qac).

B pamxax naHHOW TeMmbl

OyZyT paccMOTpPEHBI

OCHOBHBIC

aKTHBAlMOHHbIE (QYHKIMH, NPUMEHSEeMble B HEHPOHHBIX cersix: linear, relu, elu, sigmoid,

softmax, tang, Jrydrve MpakTHKH TPUMEHEHHSI.
IIpakTnueckue 3ansarus (1 gac). CobpaTh # 00yUHTH HPOCTYIO HEUPOHHYIO CETh, PELIUTH

3aiauy Knaccupukanuu. CpaBHUTH PE3yJIbTAThI C PA3HBIMH aKTHBAIIMOHHLIME (DYHKIIHSIMH.
CamocrosrenbHas padora (1 gaca).

JunakTrudeckue
€UHUIBI DopMBbI
HaunmenoBanue : P . | Y4ebGHO-MeTommUeckoe ®opma
BBIHECEHHBIC HA | CAMOCTOSITEIBHOMN
TEMBI obecrnievyeHne KOHTPOJIS
CaMOCTOSITEIBHOE paboThI
H3YyUYCHHE
AxTHBanuoHHble | AKTHBanuoHHble | [Ipopabotka [Menyxun O.n., | Tect
byHKITIHN byHKIIUN nononHuTenbHbIX | Epoxun C. /0.,
HUCTOYHHUKOB [1onKOBHUKOB M.B.
uH(pOpMaITHH TexHomoruu

MalllUHHOIO OOy4YeHHUs B
ceTeBoi Ge3omacHocTH /

[emyxun o.n.,
Epoxun C./1.,

[TonKOBHUKOB M.B.;
pen. Wenyxun O. U. —
M.: Topsuas nuHHUS-
Tenexom, 2021. — 359 c.
(https://library.bmstu.ru/

Catalog/Details/555230)

Tema 3. IlonnocesizHbIe HelipoHHbIE ceTH. Dense ciou (3,5 yaca)
Jlekunu (1 wac). B nanHOM TeMe OyIyT pacCMOTPEHBI MOJNHOCBA3HbIE HEHPOHHBIE CETH

Dense ciniou (nepuentpon). O61acTi peraeMbIX 3a1ad, OCHOBHbBIC 0COOEHHOCTH apXUTEKTYPHL.
Ipaxktiyeckre 3amsaTus (1 yac). CoOpaTh MPOCTYIO HEHPOHHYIO CETh, PEIIMTH 3a7ady

knaccu(puKaluy. BBITOTHUTE IPOrHO3 HA MPOBEPOYHBLIX NAHHBIX. CHSTH METPUKH M OIIHOKH

MOJIETIH.
CamocTrosrenpHas padoTa (2 Jaca).
Junaktuaeckue
Hanvenosamme | 0 AP BopuE .. | YuebHO-MeTomnueckoe | Dopma
Mk BEIHCCEHHBIE HA | CAMOCTOATENBHON | o - SN
CaMOCTOSITENIbHOE | pabOTHI
W3yUYEHUE
[TonHocBs3HBIE | Buas: [TIpopaboTka TaneyceBuu P., |iTecT
HEUpPOHHBIE HEUPOHHBIX nononHuTensHeIX | [Ilanenern M.
cetu.  Dense | ceteit HCTOYHUKOB Heliponusie CeTH:
CJIOH uHGOpMaIn TOJIKOBBI  clioBaph /
TaneyceBua s
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[Manenenr M.; mep. c¢
noist. Pypunckuit U.J1. —
M.: Topsuas nunHS —
TemexomMm, 2021. — 134 c.
(https:/library.bmstu.ru/
Catalog/Details/555196)

Tema 4. Cpéprounsie HelipoHHbIe ceTu. Conv ciion (3,5 1aca)

Jlexuu (1 1ac). B pamkax maHHOH TeMbl OyIyT paccMOTpPEHBI CBEPTOUHEIE HEHPOHHBIE
cetu Conv cron. OCOOEHHOCTH apXHTEKTYphl CBEPTOYHOM HeHpoHHOH certn. O6nactu
pelIaeMbIX 3a/1a4, IpUuHUMaeMble (POpPMaTh JaHHBIX Ha BXOJIE.

IIpaktnueckue sanarus (0,5 gaca). Cobparh HPOCTYIO CBEPTOYHYIO HEHPOHHYIO CETb,
pEIUTL 3a1ady KiacCH(UKaluy. BBHIIONHUTH NPOrHO3 HAa NPOBEPOYHBIX AAHHBIX. CHATH
METPHKHU U OLTUOKU MO/ICITH.

CamocrosrenpHas padora (2 gaca).

JlunakTuaeckue
Haumenosanue SRR, Qopi .. | YuebHO-MeTOMUeckoe | Dopma
BBIHECCHHBIEC HA | CAMOCTOSITENILHOMN
TEMBI oOecrnieueHne KOHTPOJIS
CaMOCTOSITENIbHOE | pabOTHI
H3ydeHHE
CBéprounbie CBépTounbIe IIpopabGoTtka TaneyceBnu P., | meer
HEHpOHHBIC HEHPOHHBIE CETH | AOMONHUTENbHBIX | [llanenern M.
CETH. Conv HCTOYHUKOB Hetiponnsre CETH:
CJION uHpopManuu TOJIKOBBIM  ciioBapp /
Taneycepuu P,
ITanenen M.; mep. ¢
noit. Pygunckuit M.J1. —
M.: T'opsiuas nuHUS —
TenexomMm, 2021. — 134 c.
(https:/library.bmstu.ru/
Catalog/Details/555196)
Tema S. Merpuxkn, MunuMusanus omubkn. I'paguentbiii cmyck. Bopnba ¢

nepeodyuenuem (4 gaca)

Jlexunu (1 vac). B pamkax maHHOH TeMbl GyIyT pacCMOTPEHBI OCHOBHBIE TEPMHHBI U
OIpEJeIeHNs] MCTPUK MOTEPh B HEHPOHHBIX CETSAX, IPAJUCHTHBIA CIIYCK W €ro IIPaKTHYecKoe
NPUMEHEHHE, TakKe OyJyT paccMOTpeHBI OIMOKM binary-cross entropy, categorical cross
entropy, paccrosiHue KyibOaka-nedbiepa. Bynmer paccMoTpeHo moHsTHE «IIEpeoOyUeHHey,
Ciydad TepeoOydeHHsl M METOABl IPENOTBPAIICHHS IepeoOydeHus — CiydaiiHbIii BEIOPOC
HelipoHOoB (dropout), Hopmamu3zanus (batch normalization).

[TpakTiyeckue 3ausaTus (1 gac). CoOpath U 00yYHTh MPOCTYIO HEHPOHHYIO CETh, PEIIHTE
3amady Knaccupukanud. IIpUMEHWUTh MHUHWMHU3AIUIO pa3sHLIX OLMMOOK, HAMKCATH BBIBOJILL
Jlobutbest nepeoOydenus HEHPOHHOM CETH, BOCHOJIB30BaThCS MeTomamu dropout, batch
normalization.

CamocTtositensHas padoTa (2 Jaca).

JlumakTHaeckue
€JIUHHALBI DopMBbI
Hamvenosanue | ’ p .. | Yuebno-meronuyeckoe | ®opma
BLIHECEHHBIE HA | CAMOCTOSITEITEHOU
TEMBI obecrieyeHne KOHTPOJISI
CaMOCTOSITENIbHOE | paboTHhI
U3ydeHue
Metpuxku, [ panueHTHBIN [IpopaboTtka Huknmeuxkun A.IL | teer
MUHUMM3AIMS | CIYCK JIOTIOJIHUTENBHBIX | JIMCKpeTHas
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OLIMOKH.
I'panuenTHsIii
coyck. bopnba
c
nepeoOydeHnem

HCTOYHHUKOB
uHpopmanuu

MaTeMaTHKa U
JUICKPETHBIE  CHCTEMBI
ylpaBleHus: ydeOHOe

nocodue anmsi By30B /
Huxumeukun A.IL - 2-
€ W3M., HCIp. H JOI. —
M.: HOpaitt, 2021. —
297 é.
(https://library.bmstu.ru
/Catalog/Details/55548
0)

Tema 6. IlocTpoeHne apxXUTEKTYpbI

MHOKeCTBEHHOI1 KiIaccudukanuu (3,5 gaca)
Ilpaxtnyeckue 3anstus (1,5 gaca). CoOpare u 00y4uTh NPOCTYHO HEHPOHHYIO CETb,
peLIUTh 3aJady MHOMKECTBEHHOM Kiaccupukanuu. I[IpoBepHTh TOYHOCTH CETH, CHeNaTh
BH3yaJIU3allUIO ITpoliecca 00y IeHHSI.
CamocrostenpHas pabota (2 Jaca).

HeHPOHHOI

CeTH A

3agad  OuHApHOH M

JlmpakTudeckue
Hanmenosanue R o . | YuebHno-meToqmueckoe | ®opma
B BLIHECEHHBIE HA | CAMOCTOSITEIBHOM bl e P
CaMOCTOSITENIbHOE | PabOTHI
U3y4YeHUe
[Toctpoenne Apxutektypa IIpopaboTtka 3n06uH B.K., | ycTHBI#I
APXUTEKTYPHI HEHPOHHOM CETH | NONOJHUTENBHBIX | Pyukun B.H. ompoc
HEWPOHHOU ceTn HACTOYHHUKOB Hetipocetn u
TUISE 3a1a4 uHpOpMaIu HEHPOKOMITBIOTEPHI:
OuHapHOU u yueb. mocobue s
MHOYECTBEHHOM By30B / 3moown B.K.,
KJIaCCU(UKAITHH Pyukun B.H. — CII6.:

BEXB-Ilerepbypr, 2011.
- 282 ¢
(https://library.bmstu.r

u/Catalog/Details/2465
05)

Tema 7. Ananms ayamocurHanoB. Oco0eHHOCTH NpENpOIECCHHra M apPXHTEKTYPbI
HelpoHHOH ceTH (3,5 yaca)
Jlexnust (0,5 waca). B pamkax jaHHO#M TeMBI OyAyT paccMOTPEHbI OCHOBHBIE [IPUHIHIIBI
IIPU TTPOBEJICHUH NPENPOLECCHHIA ayIMOCHTHAIOB U HX NapaMeTPH3alliy, MepeceueHue Hys,
MEJI-KETICTPATIbHBIC, YaCTOTa IBETHOCTH, a TAKXKe ONTHMAbHBIE apXUTEKTYPHI s paboTHI ¢
ayquocurHagamu, o03op omoamorexu librosa.
[Ipaktuyeckue 3amstus (1
KJIacCU(UKAITIH ayIHOCUTHAIIOB.
CamocrositensHas paboTa (2 gaca).

qac).

Cobpate ¥ 0Oy4HTh HEHpPOHHYIO CETh IS
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JlunakTraeckue

EIUHUIBI DopmBbl VuebHo-
HaumenoBanue i P g, ®opma
BBIHECEHHBIE HA | CAMOCTOSITEJIbHOW | METOIUYECKOE
TEMBI KOHTPOJIS
CaMOCTOSITEJIbHOE | padOTHI o0ecrieueHne
U3yUyeHHe
Ananmus IIpenpoueccunr | Ilpopaborka 3100uH B.K., | Tect
ayJIHOCUTHAJIOB. | HEMPOHHOH CeTH | IOMOJHUTENBHBIX | Pyuxun B.H.
OcoOennoctu HUCTOYHHKOB Heiipocetn u
IPENpOIeCCHHTA UH(pOpMAITHH HEHPOKOMITBIOTEPHI:
U  apXUTEKTYpPBI yueb. mocobue s

HEHUPOHHOU ceTn

By30B / 31mooun B.K.,
Pyuxkun B.H. — CII6.:
bEXB-IlerepOypr,
2011. - 252 «c.
(https://library.bmstu.
ru/Catalog/Details/24
6505)

Tema 8. Coxpanenne mopeJeii (3,5 gaca)

Jlekmus (1 uac). B pamxax maHHOM TeMbl OyayT pacCMOTPEHBI OCHOBHBIE METOJBI
CoOXpaHeHHss Mojeied B pasmuyHbIX Qopmarax h5, pkl, save model. TIpomexyrounoe
coxpanenwue u callback.

Ipaxtuueckue 3amatusa (0,5 yaca). 3arpy3uTh JaraceT (araceT CONEPKHT JaHHBIE O
CEPICYHO-COCYUCTHIX 3a00IEBaHKAX), O0YyIUTh MOIENb, COXPAHHTH MOJENs B (Gopmare pkl,
BBI3BaTh MPOMEXKyTOUHBIE callbacks.

CamocTrosrensHas pabota (2 yaca).

JlumakTrdeckue
€ TUHULLB Dopmbr
Haunmenoranue 5 p ., | YueOHO-MeTomnueckoe | Dopma
BBIHECEHHBIC HA | CAMOCTOSITEIIbHOM
TEMBI obecrnieyeHne KOHTPOJIS
CaMOCTOSITENBHOE | PabOTHI
U3yUEeHHE
Coxpanenue Coxpanenue IIpopaboTka Kpy3s P.JL. Ctpyktyps! | Tect
Mojenei JTAHHBIX JIOTIOJTHUTENBHBIX | TAHHBIX u
HCTOYHUKOB IIPOEKTHPOBAHUE
uHpopMaru IpOrpamMMm: [yueb.

nocodue] / Kpys P.JL;
nep. 3-ro aHrjia. W3
®unorenos K.I'. — M.:
BMHOM.
JlaGoparopust 3manHwmii,
2017. - 765 .
(https://library.bmstu.r
u/Catalog/Details/4764
69)

Tema 9. PaGoTa ¢ npenody4yeHHbIMU MoaesisiMu (2 yaca)

Jlexuuu (0,5 gaca). B pamkax naHHOH TeMBl OyIyT pacCMOTPEHBI OCHOBHEIE BOIIPOCHI,
CBSI3aHHBIE C HCIOJb30BAHUE MOJENEH MAIIMHHOIO OOy4YeHHs] W HEHpOHHBIX CeTedl OT
CTOPOHHHMX ITOCTABINMKOB, IIOHSATHE CHUTHaTypa MOJCNH, IIOArOTOBKA JAHHBIX M BXOIHAS
Pa3MepHOCTb.
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IIpaktiyeckue 3amatus (0,5 dvaca). 3arpy3uTh MOpenoOyYEHHYIO MOJENb, CO3IATh
IIporpamMMy, KOTOpas Ha BXOJ INPHUHMMAaeT H300paKeHHs, a Ha BLIXOJE AT KJIacC STOTO
HU300paKeHUsI.

CamoctosrenpHas padota (1 gac).

Jlunaktuueckue
12 P €JIMHUIIBI, DopMEBI : YuebHo- ®opua
BLIHECEHHBIC HA | CAMOCTOSITEIPHON | METOIHUYECKOE
TEMBI KOHTPOJIS
CaMOCTOSITENIBHOE | pabOTHI obecrieueHue
H3yUYEeHHE
Pabota ¢ | IIpenoOyuennsie | [Ipopaborka [Tymckwmit C.A. | Tect
peaoOyUeHHBIMH | MOJIETH JIOTIOJIHUTENBHBIX | MalluHHbBIH
MOJEIISIMU HMCTOYHUKOB uHTeImekT.  Ouepku
uH(pOpManuu no TEOPHUH
MAIIUHHOIO
oOy4JeHus u
HCKYCCTBEHHOTO
HMHTEJUICKTa /
[Iymckuit C.A.;
MockoBckuit

(U3UKO-TEXHUYECKU I
HUH-T (HalMOHAJBHBIN
HCCIE0BATENBCKUI

yH-T). — M.: PUOP:
Wndpa-M, 2021. —
339 &
(https://library.bmstu.
ru/Catalog/Details/55
4838)

Tema 10. Beenenne B pexomeHnatenabHble cHcTembl. KosnabopatusHas ¢uibTpanus
(4 gaca)

Jlekuu (1 yac). B pamkax naHHOM Tembl OyZyT paccMOTpEeHBI 0OJIacTH MPUMEHEHHS
PEKOMEH/ATENBHBIX CHCTEM, OCHOBHAs KOHUENIHMs. Byner pazoOpaH meTon KoJutabopaTUBHAs
GunbTpanus.

IIpaktiyeckue 3ansaTus (2 yaca). 3arpy3uTs garacet (keiic 00 0T3bIBax M HHpOpPMAIHeit
O KYIUICHHBIX TOBapax B MarasvHe OJIIEKTPOHHMKH), OOYYHTH MOJENb KOJUIa0OpaTUBHOM
(GUIIBTpaIyK, IPOBEPUTH PAabOTyY MOIEIH, HAIIMCATH BBIBOIBL.

CamocrositensHast padota (1 gac).

Jlunaktuueckue
FRAT s o] CIUHUIIBI, DopMBbI ) Vuebno- D
BBIHECEHHBIE Ha CaMOCTOSITEIbHON | METOIMYECKOE
TEMBI KOHTPOJIA
CaMOCTOSITEIbHOE paboThI oOecrieueHue
H3ydeHHe
Brenenue B | Pexomennarensusie | [Ipopaborka Bapnamon 0.0. | Tect
PEKOMEHIaTEeNbHBI | CHCTEMBI JOTIOJIHUTENBHBIX | MuBapHble  6asbl
g CUCTEMBL. HUCTOYHUKOB JTAHHBIX W TIPABUII:
Konnaboparupnas uH(pOpMaIUU yaeOHoe mocobwue /
bunpTpanus Bapmamos 0.0. —
M.: Nndpa-M,
2021. - 350 c.
(https://library.bms
tu.ru/Catalog/Detai
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| | | 1s/556177) y

Tema 11. Content based ¢puabTpanus (3,5 gaca)

Jlexmuu (0,5 waca). B pamxax JgaHHOH TeMbl OyJeT pacCMOTPEH METO
PEKOMEHIATEIbHBIX CHCTEM, OCHOBAHHBIA Ha MHQPOPMAIMOHHOM Cliefie, TOTpPebIeHHOM
KOHTeHTE. bynmer paccmorpena mpobiaeMa X0I0QHOTO cTapTa B pEKOMEHIATENbHBIX CHCTEMAX.

Ipaxtuyeckue 3anatus (1 gac). 3arpys3uts naracet (keiic ¢ oT3bBamMu ¥ uHpOpMaIHeit o
KyIJICHHBIX TOBapax B MarasuHe JJIEKTPOHHKH), o0y4unuTh Monens Content based ¢pumbrparmn,
IIPOBEPUTH PAOOTY MOJICITH.

CamocrositenbHas padota (2 Jaca).

JlunakTrdeckue
€UHUIIBI ®opmbl
Hanmenosanne | i P ., | YuebHO-MeTOmMUecKoe | Dopma
BBIHECEHHBIE Ha CaMOCTOSITEITEHOM
TEMBI oOecrieyeHne KOHTPOJIS
CaMOCTOSITENIbHOE | paboThI
H3YUCHHE
Content based | Mudopmarnmonnsiii | [Ipopaborka Bapnamos 0O.0. | wecr
bunpTpanus cren JIOTIOJTHUTEIBHBIX | MUBapHbIE 6a3sl
HCTOYHUKOB TAHHBIX ¥ TPaBUI:
uHpopmanuu yueOHOoe mocobue /

Bapnamo O.0. — M.:
WUngppa-M, 2021. -
350 ¢.
(https://library.bmstu.r
u/Catalog/Details/5561
77)

Tema 12. Similarity based (3,5 gaca)

Jlekuum (0,5 waca). B pamkax pmaHHOM Tembl OyayT pacCMOTPEH METOJ
PEKOMEHATEIBHON CHUCTEMBI, OCHOBAHHBIM Ha CX0XKECTH OOBEKTOB.

IIpaktrueckue 3ansatus (1 gac). 3arpy3uts nataceT (keifc ¢ 0T3bBaMu U HH(GOPMAIUEH 0
KYIUICHHBIX TOBapaX B MarasuHe 3JIEKTPOHMKH), 00y4uTh MoJeb Similarity based ¢punsrpanum,
IIPOBEPUTH PAOOTY MOJICITH.

CamocrositenpHast padota (2 gaca).

JunakTuaeckue
€IMHATTBI DopmBbI
HanmenoBanue ’ P .. | YuebHo-MeTommueckoe | ®opma
BBIHECEHHBIE HA | CAMOCTOSITEIIbHOM
TEMBI oOecnieyeHne KOHTPOJIS
CaMOCTOSITENIbHOE | pabOTHI
H3ydeHHe
Similarity CxosxecThb [IpopaboTka Bapnamosn Q.0. | recr
based O0BEKTOB JIOTIOJTHUTENbHBIX | MUBapHbIE 0asnr
VUCTOYHUKOB JAHHBIX W TIPaBUI:
UHpOpMaIun yuyeOHOe  mocobume  /

Bapmamos 0O0.0. — M.:
Wugppa-M, 2021. -
350 ¢.

(https://library.bmstu.ru/
Catalog/Details/556177)

Tema 13. Cunrynsipaoe (SVD) pasiokenne marpunsl. Pemenue mpo6/eMbl X0JI0THOTO
crapra (3,5 gaca)
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Jlekun (0,5 waca). B pamxax maHHON TeMmbl OymyT pacCMOTpeHa peKOMeHAaTeTbHas
CUCTeMa, OCHOBAHHAsI HA CHHTYJIIPHOM pa3lioXKeHHH MaTpHIBI (JaTaceTa), Kak crocod pennTh
pobsieMy XOJ0HOTO CTapTa.

IIpakTrnueckue 3ansarus (1 gac). 3arpy3uts naracet (keiic ¢ oT3biBaMu U HH(OpMAIHedt o
KYIUIGHHBIX TOBapaXx B MarasdHe DJJIEKTPOHHMKH), BBLINOIHUTH CHHTYIISIPHOE pPa3jioKeHHE,
IIPOBEPUTH PabOTy MOJICIH, HAIMCATH BHIBOJIEIL.

CamocrosrensHas padota (2 yaca).

JlmpakTudecKue
Hamverosae | SAHHIEL ®opMmbl } VYuebno- Dapsia
BBIHECEHHBIC HA | CAMOCTOSTEILHOM METOJIMYECKOe
TEMBbI KOHTPOJIS
CaMOCTOSITEJIBHOE | pabOTHI obecrnieyeHne
H3YUYCHHE
Cunrymsaproe | Xononusnii ctapt | [IpopaboTka Bapnamosn 0.0. | Tect
(SVD) JIOTIOJTHUTETIHHBIX Musapuble 6a3br
pa3oXKeHHe HUCTOYHUKOB JAHHBIX U TIPaBHIL:
MaTpHIIBL. uH(popManuu yuebHoe mocobme /
Pemenue Bapmnamos O.0. — M.
MpoOIEeMEBI Nudpa-M, 2021. -
XOJIOTHOTO 350 é.
crapTa (https://library.bmstu.r
u/Catalog/Details/556
177)

4.1.5. OneHo4HOE CPeACTBO AJIS TEKYIIETO KOHTPOJIS:

Tema 1. Tect: ocHOBHBIE pasiensl OubmuoTexn tensorflow.keras, TepMUHBI W OmpesieseHUs B
HEHPOHHBIX CETAX (TECT CUMTAETCS CAHHBIM IIPU BEPHOM OTBETE Ha 4 M3 5 BOIIPOCOB).

1. IlpaBniio BHIMHC/IEHHS BBIXOJHOTO 3HAYCHHUS, KOTOPOE IPEIINOJIAraeTcsl nepenaTh
JAPYTHM 3JIeMEHTaM HJIU BO BHEIIHIOK CPedy Ha3bIBAIOT ...

AKTHBHOCTHIO

OyHKIMeH aKTHBAITHH

BecoBbM ko3 purerTom

Heliponom

SOwp

YupasJsieMoe o0y4ueHHe (C yduTeiem) 370 - ...

KOT/1a JUTsl Ka)KI0ro Habopa JaHHBIX, MOJAIOIIErocs B polecce 00ydYeHus Ha BXOJ| CETH,
COOTBETCTBYIOIIUH BBIXOJHON HAOOp HEU3BECTEH.

KOT'/1a KOPPEKTHPOBKA BECOBBIX KO (PHIIMEHTOB IPOM3BOIUTCS B IPOIECCE OOYUEHUS
BPYYHYIO.

KOoTra BhIXOOHOE 3HAYECHUE COOTBETCTBYECT CYMME IIPOU3BCACHHNH BXOIHBIX 3HAYECHUN Ha
COOTBETCTBYIOIHUE KO3 QUIIHEHTEL

D. xorma muis Kax0ro Habopa JaHHBIX, [OIAMOIIEr0Cs B IIPOIIECCE OOYUSHHUS Ha BXOJ CETH,
COOTBETCTBYIOIIHNH BBIXOIHOM HAOOp H3BECTEH.

> N

e

Yro o3HavaeT 00y4YHTH HEHPOHHYIO CEeTH?

HaWTH ONTUMAJIbHYIO (DYHKIIUIO aKTHBALIHH;

HU3MEHHUTH KOJIMYECTBO IEPEMEHHBIX, YTOOBI OYYUTh MPABHILHEIN BEIXOIHOW CUTHAT,
nofo0parh Takyl0 KOMOMHAIIMIO BECOB, KOTOpas Npeo0pasyeT BXOAHOW CHTHAT B
KOPPEKTHBIN BBIXOJHOM.

0w P w
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4. TIposenure 0OQUH AT MEePBOii YNOXH 00yYeHHs A5 PyHKIHH:

CraproBele Beca Bce paBHBI Hymo. QyHKIHs akTuBalMu Helipona fnet={1, net=0 0, net

<0

Kakoe Oynet 3HaueHue ommoKu 67?

A.
B.
C.

5.

Sowp

-1
0
1

Ha Bxox mepcenTpoHa mogaeM BeKTOp a. B kakoM W3 mepedHc/ieHHBIX CJIydaeB
cJIelyeT YMEHbIIATH BECOBbIE 3HAYEHHS (BbIOCPUTE MOIXOISIIINIA IyHKT).

Ecny curHal nepcenTpoHa He COBIAIAET ¢ HYXKHBIM OTBETOM.
Ecnu na Bexoze 0, a TpebGyercs 1.

Bcerna, xorna Ha Beixoze 1.

Ecnu Ha BBIXOZIE 1, 2 TpeOyeTcs 0.

Tema 2. Tect: akTnBanMOHHBIE QYHKIUHN (TECT CUMTACTCS CHAHHBIM IIPH BEPHOM OTBeTe Ha 4 13
S BOIIPOCOB).

1. Kakasd ©3 HICKeNepeYHMCIEHHBIX (YHKIHH aKTHBAMH He  SIBJsETCS

JOTHCTUIECKOT?

1, net=>0, 1
1) f(net) = 0 0: 3) f(net)= 2
, net<y; 1+ exp(—net)
1{ mnet 1
2) fe==| — +1}; 4 B
net) = —(tanh(net) +1) .

2. Opnocaoiinplii HelipoH HMeeT Ha BXode curHaix 2.0, ero Bec cocrapasier 2.3, Bec

€IMHHYHOI0 CMeIIeHNsl paBeH -3.
A. Brruncnute ceTeBOM BXO HEHpOHA.
B. Kaxum Oyner BeIxon HelipoHa?
A. B. (OtBeT B cBOOOMHOM
hopme)
3. Kakum Oymer BbIxoa HelipoHa w3 Bompoca 4, ecam ¢ynknmeii akTHBammum

BBICTYIIAET:
A. Xécrtkas noporoBast GyHKIUS (eAMHUYHAS CTYIIEHEKA).
B. ToxnectBenHas GyHKIHS (TUHEHHAS).
C. Jloructuueckas / curmonna (TaaaKasi CTyICHbKa).

OtBeThI: A. B. C.
4. YUTo MOKHO Ha3BaTh OCHOBHBIM HEJOCTATKOM CHTMOUJAILHON QyHKIUH

akTHBanuu?
18



Sawx

Tema
CeTsIX

1.

cawp

Sow » M

g

oowp

Sowmp &

o

oOowp

HEMOHOTOHHOCTB,

JUCKPETHOCTD,

3aTyXaHue IrpaaucHTa,

HEBO3MOXXHOCTbH HaCTPOfIKI/I KPYTHU3HBI CI'JIa’)KUBaHHU .

3. Tecr: paznensl 6ubamoTeku tensorflow.keras, TepMHHBI U ONpe/ieTeHns B HEHPOHHBIX
(TecT cynMTaeTCs CIAHHBIM [P BEPHOM OTBETE Ha 4 U3 5 BOIPOCOB).

Ecim B TpexciioiiHOH MOTHOCBSI3HOI CeTH HCIOJIL30BATL B HeEiipoHaX BceX CJIOEB
JIHHEHHYI0 (PyHKIHIO AKTHBALMH, TO KAKOil ceTH 3T0 OyIeT COOTBETCTBOBATH?

TPEXCIONHOU
JIIBYXCJIIOMHOU
OJHOCJIOMHOMN
JUHEWHYIO0 (QYHKITHIO aKTHBAIlMU HEJIb3s KCI0JIb30BaTh B MHC

Jdnsi pemennsi KaKMX 3aJad J0CTATOYHO TpeX CJIOeB B IIy0OKOil INOJHOCBS3HOI
ceru?

TOJILKO JITHEMHO HEpa3AeIUMBIX, HO C BBIITYKJIOH 00JIaCThIO paszeneHnus 00bEKTOB Ha
KJIaCCHhI

BOOOIIE JTFOOBIX 3a1au

000HIych B IBYMsI CIIOSIMHU, TPH CIIMIIIKOM MHOTO M Ha IIPAKTHKE He TIOHAI00UTCS
TPEX CJIOEB HEIOCTATOYHO Jaxke ISt perteHus mpooiaemel XOR

Kakue Buabl cBasell OBIBAIOT B MHOrOC/JIO0HHON moJHocBs3HONH cern (¢ Dense
cjaoaMu)?

TOJIBKO MIPSIMBIE CBSI3H

€CTb U NPSMBIE CBSI3U, U 00paTHBIE

TOJIBKO 0OpaTHBIE CBSI3H

€CTh MPSIMBIE CBSI3H, OOpAaTHBIE M IIEPEKPECTHBIC (MEX/TY HEHPOHAMH OIHOTO CJI05)

OT 4ero Mmoryr crpajaTb MHOTOCIOHHBIE CETH, OCOOEHHO C Ype3MepPHBIM
9
yBeJIHYeHHEM KOJHYECTBA ¢/10€eB (M, KaK cJIeICTBHE, HefipoHOB)?

OT PacX0XIEHUs Ipolecca 00yUeHHs
OT 3aM€IEHHs IPOLECCOB O0YUSHHSI U (PYHKIIMOHUPOBAHUS

OT 3aTyXaHus rpalu€HTOB IIPH UCIIOJIb30BaHUHN JIFOOBIX (bYHKI_II/Iﬁ AKTHBaIluH
OT IIepeoOyYeHHUS

Kakum Oyaer nopsitok KoJn4ecTBa CBsi3ei B MHOTIOCJOMHOH IOJHOCBA3HON
HEHPOHHOH ceTH, MMeromeil 3 Bxoga, 4 HeiipoHa Ha CKpLITOM cioe W 1 Ha
BBIXOJHOM (eJHHHYHbIE Beca He YUYUTHIBaeM)?

Oxoo 16
Oxouto 24
Bceero 11
bomee 60
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Tema 4. Tect: cBEpTOUHBIE HEHPOHHBIE ceTH. Conv CIIOU (TECT CYMTACTCS CAAHHBIM IPH BEPHOM
OTBETE Ha 4 U3 5 BOIPOCOB).

1.

i

W mgOwp

0wy

=

w >

S

S Oowp

MmO QW

Yto w3 mepeYHC/IEHHOr0 He sBJAETCS THIHYHON omepanueli B CBepPTOYHOI
HellpoHHOI ceTn?

Pooling
Striding
Padding
Stretching
Convolution

Jlas pemeHusi KaKuX 3a/ad M3 NepPeYHCICHHBIX Hanojiee MOAXOMST CBEPTOYHBIE
HeliponHbie cetu (CNN)?

aHaJlu3 TEKCTOB
aHaJlu3 Peyn

aHanu3 u300pakeHu
KOMIIBIOTEPHOE 3peHUE
MAaITMHHBINA TIEPEBOJT

Onepanusi cBepTKH camMa mo cebe OOBIYHO YTO JeJaeT € Pa3MePOM HCXOJHOIO
n3odpakeHus ?

Ocrasiser 0e3 U3MEeHEHUI
VYBennunBaer
VYMeusiiaer

Yro Takoe striding B cBepTOYHBIX HEHPOHHBIX ceTAX?

Tax 0003Ha49aIOT HEYCTOWYIUBOE COCTOSTHHE CETH.

OTO0 3aBHCHMOCTH pe3yibTaTa paboThl HEHPOCETH OT IIOBOPOTA U CIBHTA HCKOMOTO
1300paXeHHUs Ha HCXOTHOM aHAIU3HPYEMOM.

OTO MPOTIECC TOMOTHEHNS KapThl JIOTIOTHUTEIBHBIME TUKCENSAMH DAl COXPAHSHHUS
Pa3MEepHOCTH JTaHHBIX.

DT0 napameTp, onpeeNsOIHil IIOI0KEHHUE SApa IIPU ONIEPALMH CBEPTKH B CETH.

Kak eme Hasb1BaloT c10fi cy0AHCKpeTH3AUHH B CBEPTOYHBIX HEeH{POHHBIX ceTsiX?

Pooling
Striding
Padding
Convolution

Tema 5. TecT: MeTpuKM IIOTEPh, MHHHMH3AIMS OINMOKH. | pammeHTHBIH cmyck. Bopsba c
nepeoOyyeHueM (TECT CYUTAETCS CAAHHBIM IIPH BEPHOM OTBETE Ha 4 U3 5 BOIPOCOB).

1.

S

MokHO M B KadecTBe METPHKH oOleHKH 3(deKTHBHOCTH paboThl Heiipocern
HCI0JIb30BATh (PYHKIIUH MOTEPH?

Ja
HECT
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=

S

TOwp

Qmmouawpe

Uro w3 mepeyncaeHHOro He siBaseTcs (GyHKUHedl moreph (BO BCAKOM clydae, B
0n0/IMoTeKaX MAIIMHHOTO 00yJeHus1)?

JlBonuHas (OMHApHAs) KPOCC-DHTPOITHSI
Kareropuanpaast Kpocc-3HTPOIIHS
[upkynupyroinast BUXpeBas KpOCC-3HTPOIIHS
Penkas xaTeropuanbHasi KpOCC-9HTPOIIUS

BosmokHo M mocTpouTh  MATpHuIy — OmMGOK NPH  MHOIOKJIACCOBOII
Kkiaaccupuranuu? Miin ona CTpOHTCS TOJIBKO NPH OHHAPHOI Kiaccupukamun?

Tonpko /1t OMHAPHO# KiTacCH(UKALIMH

Omna Kax pa3 ¥ CTpOUTCS TOJIBKO B CITy4ae MHOTOKJIACCOBOM KiIaccH(pUKALUK
Marpuna omubok BooO1Ie He MOKET OBITh IIOCTPOCHA B 3a/1aue KilaccHhHKAIHA
Jla, BO3MOKHO.

YTo U3 mepevncIeHHOI0 He OTHOCHTCS K MeTPUKAM 3G eKTHBHOCTH B MAIIHHHOM
o0yueHumn?

TouHOCTB

[Tonnora

Crnenuduanoctsb

F-mepa

UyBCTBUTETBHOCTH

JloJis mpaBUIIBHBIX OTBETOB

Bce nepedncienHoe SBIsSETCS METpUKaMu S (PEKTHBHOCTH

Ecii BbI BBISICHHIIH, 9TO 15l IOCTPOEHHO Bamu Moxesn sHagenne AUC = 0.685,
TO, OCHOBBLIBAAICH HA OOIIENPHHSITHIX CY:KIEHHAX, YTO MOKHO CKa3aTh 0 KAa4YecTBe
Bamei Moaeau?

K cosxanenuto, OHO HEYOBIETBOPHTEIBLHOE.
CpenHee KauecTBO, yIOBIETBOPUTENBHEINA PE3yIIbTAT.
KauecTtBo Mozenu xoporree.

OtnryHOE KauecTBO, 3aBTpa 3aIycKaeM MpoJaxu!

Tema 6. YCTHBIH onpoc: apXUTEKTY Pl HSHPOHHOM CETH IS 3a/1a49 OMHAPHON M MHOYKECTBEHHOMN
KJaccu(uKanum.

Tema

7. Tect: anmanmms aymuocursanoB. OCOOEHHOCTH TIPENPOLECCHHIa M ApPXUTEKTYpBI

HEHPOHHOM CeTH (TECT CUMTACTCS C/IAHHBIM TP BEPHOM OTBETE Ha 4 U3 5 BOIPOCOB).

1.

A
B

Yrto u3 cebsi mpencTapJIsieT, KAK JaHHbIe 1151 00yJeHusi, ayJu0CHIHA?

Dataframe, cogepsKaliuii Bce IIpU3HAKH, KOTOPBIE ONUCHIBAIOT Ay JHOCHTHA

MaccuB JaHHBIX, KOTOpBIH MOMKHO BH3YalIM3UPOBaTh B TIpaduk KoiaeOaHwmit
IIEpECEKArOIUX HYJIEBYIO TPAHUILY

N300paxxenus rpadMKoB, XapaKTePH3YIOIINX 3aMHCAHHbIN 3BYK

MaccuB naHHBIX, KOTOPBIA MOXHO BH3YaJIM3HPOBATh B IpaduK KojaedaHuit, ot 0 10
+0eCKOHEYHOCTH

>
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A

Jl15 noBBIMIEHHS Ka4yecTBA 00ydaroneil BLIOOPKH HYKHO. ..

Jlo0aBUTh K IapameTpaM, XapaKTepH3YIOIIHM 3BYK, NPU3HAKH, BHIUHCISEMbIE U3
3THX [IapaMeTPOB

Bri6upars Ui BRIOOPKH ay AUOCHTHAIBI, KOTOPBIE TIOXOKH APYT Ha Apyra

CrenaTe paHIOMHYIO IEPECTAHOBKY [TapaMeTPOB, XapaKTEPH3YIOLIUX 3BYK

BriOupats U1 BEIOOPKH ay IHOCUTHAIBL, KOTOPHIC HE MOXO0KH JPYyT Ha JApyra

J1s npenpouneccHHra ayJIHOCHTHAJOB HY)KHO WCIO0JL30BATh OHOJIHOTEKH
si3bIka python. Kakne? (Hecko/IbK0 BADHAHTOB 0TBETA)

numpy
pandas
libroza
matplotlib
sklearn

Ceaska KaKuxX ABYX OHOJHOTEK I03BOJISIET BU3YAJH3HMPOBATHL 3BYK H3 €ro
napamMeTpoB?

numpy + libtoza
matplotlib + sklearn
sklearn + numpy
matplotlib + libtoza
pundas + numpy

Kakmne cymecTByloT npu3Haku ayauocurnaia? Beibepure u3 cmucka.
(HeckoJ1bK0 BADHAHTOB OTBETA)

A. CriekTpaibHBINA TICHTPOU

B. AMIIIUTY/]a CUTHATA

C. CriexTpaibHBIN CHaa YaCTOTHI

1 YBenu4eHHbIN 4acTOTHEIN K03 puimeHT

E. CHUrMOBH/IHBIM CKAYOK aMILTHTY OB

F, Mein-4acToTHBIE KEeNCTpaIbHbBIC KO3(DPUITHEHTEI

G. Koa¢pdunnent mnotHOCTH KONeOaHmii

H. YacToTa IBETHOCTH
Tema 8. TecT: COXpaHCHHE MOZENEH (TECT CYMTAETCS CAAHHBIM IPH BEPHOM OTBETE Ha 4 M3 5
BOIIPOCOB).

1. B 4ém 3akimouaercsa riapabii MuHyc noaxona Embedding apanranun?

A. Hwuskas ckopocTs, cTaOMIBHOCTH

B. HeoOXomuMOCTh IEpeNuChIBaTh KOA Ha SI3BIK, HCIOJNB3YyEMBIA B  IIPOJAKIIH

¢bpeiiMBOpKe
Hy>eH [ONONHUTENBHBIA KOA «IPOKIAIKa» MEXIAy HCXOAHBIM S3BIKOM W
MIPOJIAKIIH (HPeHMBOPKOM
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2. B 1em 3akir04aercs riiaBHbIN mioc moaxoaa Re-develop
aganTranun?

A. CxopocTh, CTaOMIIBHOCTB, MacIITadUpoBaHWe, «OeCIIOBHAS» HHTErpalusl B
IIPOJIAKIITH

B. Bricokas cTabUIbHOCTB 3a CUET BOBMOXKHOCTH MHTETPUPOBATH KOJI, HE MEHSIS SI3bIK
IIPOrpaMMHUPOBAHUS

C. [Tossonster pasmuunbiM HHCTpyMeHTaM ML u DataScience rosoputh Ha OJHOM
SI3BIKE

3. Kakyro 3a7a4y BBINOJIHSET HOAX0/X B aJaNTAIINHA, KOHBEPTAHs?

A. ABTOMaTHYECKOE CO3/JaHUE KOJIa IPOKIIAIKH JUISl HHTETPAIlHH MOJIENH IIPOJAKIIH

B, IlepeBon, Momenu Ha ApYrodl  s3bIK  [POrPaMMHPOBAHHMS € [OMOLIBIO
nononuuTensHoro 1O wny GyHKIMM U1 TOIKITFOUYEHUS B IPOJAKIIIH

C. Komnusanus Mozfenu TakuM 00pa3oM, YTO MOYKHO €& MOJIKIIFOUMTE B ITPOJAKIIH

4. B xakoMm moaxoae ucnoJib3yercsi oudanorexa sklearn-porter

A. AnanTarus

B. Ilonxmrouenue

C. Koungseprarmus

D. ['pynupoBka

5. Bosmoxkno sm menonb3oBate Tensorflow lite ¢ mogeaso B KoTopoii ecThb
c¢BEPTOYHBIC H PeKyPPEHTHBbIE cJion?

A Jla, GyHKIIHOHA 3TO MOICPIKUBAET

B. [a, Ho B orpannueHHOM (hopmare

i Her, mannbnii @pyHKIMOHAT OrpaHuyYeH

Tema 9. Tect: pabota ¢ npenoOyYEHHBIME MOJEIAMH (TECT CUUTACTCS CHAHHBIM IIPH BEPHOM
OTBeTeE Ha 4 U3 5 BOIPOCOB).

owp =

2

Kak M0kHO mOJIy4YHTh NpeIo0yYeHHYI0 MOJEIb ?

Tonpko caMocTOATENbHO 00yUnB
Tonbko 3arpysxas UX cO CTOPOHHUX PECYpCOB
CaMOoCTOATENbHO 00YYUB KK 3arPy3UB CO CTOPOHHHX PECYPCOB

Yo Takoe TpaHchepTHOE 00yUeHHE?

OTO mozpaszen MallMHHOTO OOYYeHUs, LEJBI0 KOTOPOTO SIBISETCS NPHMEHEHHE
3HAHUH, NTOJIy4EeHHBIX U3 OJTHOM 3a7auu, K IpYroif 1meaeBoi 3a1ade

OT10 mozxpasziienl HayKH, LEIbl0 KOTOPOrO SIBIISICTCS IPHMMEHEHHE 3HAHWUMH,
IIOJIyYE€HHBIX U3 OJHOH 3a71auu, K APYTO IIe/IeBO 3a1aue

OTO mozxpaszfeNl MAlIMHHOTO OOYUYEHHs, LENBI0 KOTOPOTO SIBJISETCS IPHMEHEHHE
3HAHUH, [TOJIy4YEeHHBIX U3 OJIHOM 3a1aun, OoJiee 3((HEKTUBHO I 3TOH Ke 3a1a4u

OTo mozpaszlien HayKd, LENbI0 KOTOPOTO SIBJISACTCS IPUMEHEHHE 3HAHMIA,
IIOJIyYEHHBIX U3 OHOH 3a/1aun, Oosee 3 heKTHBHO AJIs 5TOH JKe 3a71aun
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ITomosxker u TpaHchepTHOEe 00yueHHe B ciaydae, ecid B peliaeMoil 3agaqe
HE0CTATOYHO MCXOIHBIX JAHHBIX 1JIs1 00ydeHus1?

Jla, Beb MBI HCIIOJIB3YEM YK€ UMEIOIIHecs] HapaOOTKH ISl pEeLICHUs 3a1a9u

3aBUCUT OT Ciay4dasd K CIydaro, 4eM BBIIIE IIOXOJKECTh 3a1a4, TEM BHIIIIE
3¢ (HeKTUBHOCTH

Her, npoOnemy HeXBaTKU JAHHBIX HENb3sI PEIIUTh TAKUM CIIOCOOOM

Bri0epure cymecTByIomee Ha3BaHHE MPEN00OYUYEHHOMH MOIe/H.

YULAvV2

OpenFace

PresNet

Tensorflow Completed Model

Yro gesraer 3TOT KOA?
loaded_model = model_from_json(loaded_model_json)
loaded_model.load_weights('/content/vgg19.h5")

HactpauparoT cpeny nepen 3arpy3koii MoJIesu

VcranaBnuBaroT QyHKIHH, HYXKHBIE TSI paOOTHI ¢ Tepeo0yUEeHHBIMI BECAMHU
CxauuBaroT Beca ¢ caiita

[Toarpy»xaroT Beca U3 CHCTEMBI

Tema 10. Tect: xomnabopatuBHas GUILTPALMs (TECT CUUTACTCS] CAAHHBIM IIPH BEPHOM OTBETE
Ha 4 u3 5 BOIIPOCOB).

1.

A.

PCKOMeHHaTeJILHLIe CHCTEMBI - 3TO...

ITporpammsl, peKOMEHIYIOMIKE T10JIb30BATENO O0BEKTHI ((HUIBMBI, MYy3bIKa, KHHUTH,
HOBOCTH, B€0-CalThl), KOTOPBIE MPENJIaraeT eMy CO31aTellb ITHX 00BEKTOB.

[IporpaMmel, KOTOpEIE NBITAIOTCS MIPEACKA3aTh, KaKHe 0O0BEKTHI ((DHIBMBL, MY35IKa,
KHWIH, HOBOCTH, B€O-CalThl) OyXyT MHTEPECHB! IHOJIB30BATEIIO, UMESI OTPEIEIEHHYIO
MH(}OPMAIIHIO O €ro mpoduIie.

Cucrema, mo3Bolsiomas IOTPeOUTENsIM PEKOMEHIOBATh IPYr APYry (UILMEL
MY3BIKY, KHUT'H, HOBOCTH, B€O-CAHUTHI U TIp.

PeKOMeHJIaTeJILHI)Ie CHCTEMBbI PEIAKT CJACAYIOIIHEC 3aa4un:

YnpolieHue pacveToB NPHU IOSBICHHH HOBOIO IOTPEOHTENS /WK IpeaMeTa Ha
mwiargopme;

Coxpartaetcest BpeMst TOUCKa HYKHBIX TOBAPOB HIIH YCIIYT;

C pocroM umcia Ioib30BaTeNedl pacTeT TOYHOCTH PAcYeTOB U IPENIaraeMbIX
PEKOMEH AN H;

VY nepxaHue TeKyIuX NoTpeOuTeNnel U NpUBICYCHUH HOBBIX.

HazoBute oCHOBHBIE NpPO00JEMbl PEKOMEHIATEIbHBIX CHCTEM (HECKOJILKO
BapUAHTOB OTBETA).

JlokanpHOCTE
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B. Pa3pexeHHOCTh JaHHBIX

Cx Coxparaercst BpeMsi IIOUCKa TOBApOB

D. MacmrabupyemocTb

E. [Ipobnema xomoaHOTO cTapTa

F. CHuXeHue BepOSITHOCTU COBEPIICHHUSI COMYTCTBYIOMIUX IEHCTBUI TTOTPEOHTEISIMH

4. Konna6oparusHas puiibTpanus BKIKYAET B ce0sl TPH dTana:

A. C6op mnonp3oBarenbckoil uHGopmanuu - IlocTpoeHme MaTpuipl IS pacuera
accouuanuit - [lepenaya TaHHBIX TPETHUM JIHIIAM

B. C6op mnonb3oBaTenbckod uH(OpMmanuu - IlocTpoeHme MaTpuilsl Ul pacuera
KoJimaboparuii - Pekomennanun

8 C6op mnonb3oBaTenbckod uH(opmanuu - IlocTpoeHme MaTpuilsl Ul pacuera
acconuanuii - Pexomennanuu

S: B 4em 3akio4aercsi OCHOBHAasl CyTh KOJJIa00paTHBHOI (UIBTpAUHHU IO
3JjieMeHTaM?

A. B noucke nonp3oBaresnei, YbH BKYCHI IOX0KH Ha MPEIIOYTSHHS HAIIETO IEJIEBOr0
[I0JIH30BaTEISI.

B. Pexomennaruu ¢popMyIUpyIOTCSI HA OCHOBE aTpUOYTOB, IPUCBAMBAEMBIX KAKIOMY
JJIEMEHTY.

. CXOICTBO JABYX OJJIEMEHTOB DACCUMTHIBACTCS TIO PEUTHHTaM, BBICTABIEHHLIM
I0JIB30BATEIIEM.

Tema 11. Tect: content based ¢upTparus (TeCT cuuTaeTCs CIAHHBIM IIPH BEPHOM OTBETE Ha 4
13 5 BOIIPOCOB).

1. BriOepuTe BepHOE YTBep:KIeHHE:

Read by both users

Similar users o
AP . . Similar articles

o =

i o -

i O=

1

% Recommended

to user
Read by her,
recommended to him!

A. TlepBoe H300paskeHHE ONUCHIBAET IPUHIUI paOOTHI (PUIBTPAIMH 110 KOHTEHTY, BTOPOE -
KoJI1abOopaTUBHOU (DUITBTpAIUH.

B. IlepBoe m300pakeHHE ONHMCHIBAET IPUHIUI PabOTHl KOJIAOOPATHBHOM (GUIBTpaIvH,
BTOpOE - QUIBTPAINH 110 KOHTEHTY.

C. O6a n300paxKeHus ONUCHIBAIOT IPUHITUI PaOOTHI PHIIBTPAIHH [0 KOHTEHTY.

L

Bbi0epuTe BepHOe yTBep:KIeHHe:
A. A. ©uibTparys o KOHTEHTY pelIaeT npodaeMy “XOoJI0THOTo ctapTa’.
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B. B. ©OunpTpanys 1o KOHTEHTY YYATBIBAET TO IIOBEICHHE MOJIB30BATENs, KOTOPOE HE
MEHSETCSl CO BPEMEHEM.

C. C. QunpTpanys 110 KOHTEHTY HUKOTJa HE TIOBTOPSIETCS B CBOMX PEKOMEHJIAIUAX -
OHA OTPayKaeT OBICTPO MEHSIOIIUECS HHTEPECHI TTOTH30BATEIIS.

3. BniOepure yTBep:KIeHHe, Han0o0Jiee TOYHO ONICHIBaIOIIee MPUHIHI PadoThl content
based ¢puabTpanmu:

A. Content based QunpTpanus aHanu3upyeT KOHTEHT IPOJYKTa, COCTABISIET TPO(UIIb
[I0JIB30BATENIS, & 3aTEM CBSI3BIBAET MEXKIY COOOW XapaKTEepHBIE UePTHI MOJIb30BATENS H
IIPOAYKTA, HA YEM U CTPOUT CBOU PEKOMEHIAIIHH.

B. Content based ¢uipTpanus aHaIM3UpyeT MOJNH30BATENCH W CBS3BIBACT UX MEXKIY
co00i1 o uHTEpecam, Ha YeM B CTPOUT CBOU PEKOMEHIAIIHH.

c: Content based ¢unbpTpanmst Bceraa npemiaracT yHHKaIbHO HOBBIA KOHTEHT, TaK KAk
OCHOBBIBACT CBOM PEKOMEHJAIUU HA OTJIMYHOM OT MPEATIOUTEHUI caMOro MOJIL30BaTENs
KOHTEHTE.

4. BriOepute BepHOe yTBep:KIeHHE.
1. MocromncrBamu content based ¢puabTpanuu SIBJASIOTCS TOYHOCTH 3TOr0 MeETO0[a, €ro
NPO3PAYHOCTDb H CIIOCOOHOCTH PEKOMEHI0BATH HOBBIE H HEMOIMYJ/ISIPHbIE TOBAPBI.
2. loctronHncTrBamu content based puabTpanum sSIBJISIIOTCS €€ CIOCOOHOCTH PEKOMEHI0BATH
TOBAPHI MO0JIb30BATEISIM € YHHKAJBHBIM BKYCOM, OTCYTCTBHE HEOOXOAUMOCTH B OIEHKE
TOBapa APYrUMH M0JIb30BATEISIMHA.

A. Bepno yrepxxnenue 1.
B. BepHo yTBepxaenue 2.
C. Oba yTBEpKICHUS BEPHEI.

5. Hmuoxe npHBeJeHbI HECKOJIBKO YTBEPKICHHH.
1. OnauM 13 HemocTaTKOB content based puabTpauu ABJASIETCA HEBO3MOKHOCTD
NpeAcKa3aTh HHTEPEChI 0Ib30BaTe/Isl, €CJIH OH ellle He BHIKA3aJl B 3TOM HHTEpec.
2. UpesmepHas crielHAJIH3AIUS SIBIAETCS HEOCTATKOM (PHIbTPANHH M0 KOHTEHTY: €CIH
M0JIb30BATE/Ib MMO3UTHBHO OLEHHJI TOJLKO MY3BbIKY B CTHJIE [I’Ka3, TO BCe PEKOMEHIAMHI
OyayT cOCTOSITH U3 TAKOI MY3BIKH.
3. HepocraTtkoMm content based puiabTpanum siB/isieTcsi Ype3MepHoOe MoJIaraHue Ha
MOIYJISPHOCTH M OIEHKY TOBApa APYTHMHU JIOAbMH, H3-32 Yero 0CHOBHbIE MPEAN0OYTEHUS
HHIHBHIYAJILHOI'0 M0/Ib30BaTe/Isi MOTYT HTHOPHPOBATHCS.

A. Bepnsl ytBepxaenus 1 u 2.
B. Bepus! yrBepxnenus 2 u 3.
C. Bepus! yrBepxnenus 1 u 3.

Tema 12. Tect: similarity based ¢punbTpaiys (TeCT CYMTASTCS CIAHHBIM IIPH BEPHOM OTBETE Ha 4
13 5 BOIIPOCOB).

1. User-based pexomeHnaTejbHasi CHCTEMA OCHOBAHA HA:

A JlaHHBIX 00 MHIUBHYaJIbHBIX [I0JIB30BATENECH, HX HHTEPECaX U YBIICUCHHSIX.

B. CxoJicTBe oIb30BaTENeH MEXKy COOOM.

C Ha TOM, HAcKOJBKO COYETAIOTCS II0JIb30BAaTeNlb W TPOMYKT MEXIy COOOM:
JKEHIIMHAM HPaBUTCS OJJHU MPOIYKTHI, MyXYHUHAM JIPyTHE.

2. Item-based pexoMeHaaTebHAS CHCTEMA OCHOBAHA HA:
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3

4.

CxopcTBE TOBAPOB MEXTY COOOIA.

Ha ToM, HAacKOJIBKO COYETAIOTCS MOJB30BaTeNh M MPOIYKT MEKIY COOOM:
YKEHIIMHAM HPaBUTCS OJTHU IPOAYKTHI, MY>KUHHAM JIPYTHE.

Ha xoHTeHTe/TaHHBIX 0 KOHKPETHOM TOBapE.

Boibepure BepHOe YyTBepiKIeHHE OTHOCHTEIHLHO AJIrOPHTMA, IOKA3aHHOIO HAa
H300paKeHHH BhIIIE:

JIaHHBIN aNrOpUTM PabOTaeT TeM JIydine, YeM OOJIbIIe JaHHBIX O IOJIL30BATENAX U
MPOJIyKTax.

JIaHHBIN alNTrOPUTM IIJIOXO IPUMEHUM Ha MPAKTHKE W3-32 KBaPATHUHOM CII0MKHOCTH.

VY 5TOro anropuTMa HET MEHYCOB HJIH HEJIOYETOB, TO3TOMY OH M IIPHMEHSIETCS.

Kakue nomymennsi 10/KHBI BBINOJHATHCS 1Js1 3P eKTHBHON padoThl aIropurmMa
user-based similarity p.c.?

1. BKychI 104eii J0LKHBI H3MEHATHCS OJJHHAKOBO.
2. Eciii BKychI JII0JIel COBIIAIAK0T, TO OHU COBIIAAIOT BO BCEM.
3. Bkycs! J10/1€ii He T0/KHBI MEHSITHCS CO BpEMEHEM

A.
B.
i

3.

A.

Bepus! yrBepknenus 1 u 2.
Bepnrb! yrBepknenust 2 u 3.
BepHsl Bce yTBEpKICHUS.

Yro HE siBisieTcs npenMymecTBoM item-based nmepen user-based p.c.?

IIpenmourenus mMoab30BaTeNs MOTYT MEHSTHCSI CO BpEMEHEM, HO OIMHMCAHUE TOBAPOB
ropaszio 6oJiee yCTOHYHBO.

B user-based BapuaHTe onucaHus IOIb30BATENEH, KAK IPABUIIO, CHILHO Pa3peKeHb
(TOBapoOB MHOTO, OTICHOK MaJIo).

OneHka ONM30CTH TOJIBb30BaTeNell Topasao Oojee TOYHAsl, YEM OLEHKAa OJM30CTH
TOBApOB.

Tema 13. Tect: cunrynsproe (SVD) pasnoskenue Marpuibl. Pernenue mpoGaeMsl XOJIOTHOTO
crapra (TECT CUMTAeTCsl CAaHHBIM IIPH BEPHOM OTBETE Ha 4 U3 5 BOIIPOCOB).

1

A.

X0JIOAHBII CTAPT - 3TO ...

Ilepen30BITOK JaHHBIX O KOHTEHTE MM TOBape, 9YTO MPUBOAUT K YCIIOKHEHHIO
BBIYMCJICHUN.

Curyanusi, Korja eie He HaKOIUICHO JTOCTaTOYHOE KOJIMYECTBO JJaHHbIX U1l KOPPEKTHOM
paboTHI pEKOMEHIATEILHON CHCTEMBI.

Cutryanus, xorja IOJIb30BaTeNH LEIEHANPABICHHO H30€raroT OLCHUBATH TOBAp HIIH
KOHTEHT, YTOOBI HE JIOMYCTUTH cOOpa JaHHEIX.

Bri0epuTe yrBep:kIeHHE He OTpakalomiee MPodIeMy X0JI0IHOI0 CTAPTA.
HoBe1ii mmos1b30BaTens €Imé HAUEro He OLIEHUT WM OICHHII OYeHb Majlo, YTOOBI CeaTh
TOYHBIE PEKOMEHIAITHH.

Hosomy monb3oBarenro ckopee Bcero OyleT IIpeiararbCsi camble IMOIMYJISIPHBIE
MIPOJTYKTHI.
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- peKoMeHauu OyyT TOYHBIMH.

9‘

HCIIOJB30BAThH ... .

QW

N

1.

Kocunycnyto Mepsl.
CunrymnsipHoe paznoxenue MaTpuis! (SVD).
Kosdppunuent Tanumoro.

. Hwxe npuBeeHbI 2 yTBepIKICHUS:
OcHOBHBIM HeJOCTATKOM HCIIO/IB30BAHHSI CHHIYJISIDHOTO PAa3JIOKEHUSI MATPHIbLI

I[JISI IPeOoaO0JICHU XOJIOAHOTO CTapTa JOCTATOYHO OLEHOK XOTs OBI TpEX I0JIb30BaTENCH

OnpIT nmoxasaji, 49To JAJs MNpPeoa0JTCHHS HpOﬁJIeMbl X0JIOAHOTO CcTapTra, CTOHUT

ABJIIETCH HEBO3MOKHOCTL IMPEOAOJICHUSA HpOﬁJIeMBI PECYPCOEMKOCTH BbBIYHUCJICHUH -
HYKHO J€PKATh B IAMATH BCE€ OLICHKH BCEX MoJib30BaTeJ e,

2. CuHryjasipHoe pa3jio:KeHHe MaTPHIIbI

MAaTPpHUIbI U MMO3BOJMECT HATJIAAHO MPEeACTABHTH HMCIOIHECS JaHHbIE.

A. BepHo ytBepxnenue 1.
B. Bepso ytBepxnenue 2.
C. Oba yTBepKIeHHUs BEPHBI.

5. YcaoBus peanuzanuu AT

5.1. Oprann3aunonHbie yejaopus peanuzanuu JIIITT

NOKa3bIBACT TeOMEeTPHYECKYH) CTPYKTYpY

Haumenosanue HanmmenoBanue  00OpyZoBaHHS, IPOrPAMMHOTO
Bup zanstus
ayIUTOpUHU o0ecrnieueHus
KomMmnproTepHslii Jlexun MatepuanabHoe o0ecniedeHue:
KJj1ace KOMIIBIOTEP, MYJbTHMEIUWHBIA IIPOEKTOpP, SKpaH,
JI0CKa, MUALTYIIUA HHCTPYMEHT,
IIporpammHoe obecniedenmue:
Anaconda
Komnbrotepnbrit IIpakTrueckue MarepuanabHoe obecnevueHue:
KJ1acc 3QHSTHS KOMIIBIOTEP, MYJIBTUMENUNHHBIA MPOEKTOp, SKpaH,
JI0CKa, MULTYIIUH HHCTPYMEHT,
IIporpammHoe obecneueHue:
Anaconda
Kommnerorepnsiii | CamoctostensHas | MaTepuaibHoe o0ecredeHue:
KJ1acc paboTa KOMIIBIOTEP, MYJBTUMEIUNHHBIA TMPOEKTOp, KpaH,
JI0CKa, MUALTYIIUH HHCTPYMEHT,
IIporpammuoe obecneueHue:
Anaconda
KoMIIbIOTepHBIH Hrorosas MarepuajibHoe o0ecriedeHue:
KJ1acc aTTecTalus KOMIIBIOTEP, MYJIBTUMEAUUHBIA IPOEKTOp, IKpaH,
JIOCKa, MAIYIITUN UHCTPYMEHT,
IIporpammHoe obecnieuenne:
Anaconda
5.2. llenarornyeckue ycaopus peaausanuu JIIIT
Peanm3anus IIPOrPaMMBbI oOecrnieynBaeTcs IIpenoaaBaTeIbCKIM COCTaBOM,

YAOBJIETBOPAIOIIUM CJICTYIOIIUM YyCIIOBUAM:
- HaJIM4YHC BBICIHICTO O6pa30BaHI/I$I, COOTBETCTBYIOIIICC HpO(i)I/IJ'[I-O ImporpamMmbl, H3 4YHCIIA
ITAaTHBIX HpenonaBaTeneﬁ, WY IPpUBJICYCHHBIX Ha YCIIOBHAX [104YaCOBOM OILIaThI Tpyaa;
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- ONBIT NPaKTHYECKOH [EATEIBHOCTH B COOTBETCTBYIOIIEH cdepe M3 YHCIa INTATHBIX
IpernojaBaTeNell NiIu IPUBJICYEHHBIX Ha YCIOBHSIX MIOYACOBOM OIUIATHI TPYAA.

5.3. YuebHo-meToanueckoe odoecneuenue JIIIT

1. Xmusuenxo JI.B., IlatakoBna ®.A. IIpakTika HEHPOCETEBOTO MOJEIHPOBAHMUS: YIeOHOE
nocodue / Xmupuenko JI.B., [latakopuu @.A. — 2-¢ u3z., crep. — CII6.: Jlans, 2021. —
196 c. (https://library.bmstu.ru/Catalog/Details/556123)

2. Ienyxun O.U., Epoxun C.]1., IlonkoBHrkoB M.B. TeXHOIOrHH MAITMHHOTO OOyUEHHS B
cereBoii Oesomacnoctn / Illemyxun O.M., Epoxun C.Jl., IlonkoBrukoB M.B.; pex.
Menyxus O. W. - M.: Topsuas mumusg-Temexom, 2021. — 359 c.
(https://library.bmstu.ru/Catalog/Details/555230)

3. Tapeycesuu P., Illaneneny M. HelipoHHBIE ceTH: TONKOBBIM cioBaph / Tameycesuu P.,
[Manernen M.; nep. ¢ non. Pyaunckuit U.JI. — M.: Topsiyas munams — Tenexom, 2021. —
134 c. (https://library.bmstu.ru/Catalog/Details/555196)

4. Huxumeukun A.Il. JluckpeTHas MaTeMaTHKa M JMCKPETHBIC CHCTEMBI YIIPABICHHUS:
y4uebnoe nmocodbue s By3os / Hukumeukun A.IL - 2-e m3n., ucnp. u gom. — M.: IOpaiit,
2021. — 297 c. (https://library.bmstu.ru/Catalog/Details/555480)

5. 3no6un B.K., Pyukun B.H. Heiipocetu u HelpokoMIBIOTEpHI: yuel. mocoOue it By30B /
3no6ur B.K.,, Pyuxun B.H. - CII6.: BXB-Ilerep6ypr, 2011. — 252 c.
(https://library.bmstu.ru/Catalog/Details/246505)

6. Kpyz P.JL. CrpyKkTypsl HaHHBIX U TIPOSKTHPOBaHME Mporpamm: [yued. mocobue] /
Kpys P.JL; nep. 3-ro anrin. u3n. @unorenos K.I'. — M.: BUHOM. JlaGopatopus 3Hanuii,
2017.—765 c. (https:/library.bmstu.ru/Catalog/Details/476469)

7. Hlymckmii C.A. MamussbId HHTE/IEKT. OYepKH IO TEOPHH MAIIHHHOTO OOYYEHHUs W
uckyccrseHHoro uuresekTa / [llymckuit C.A.; MockoBckuii (GU3HKO-TEXHUUECKUH HH-T
(HanMOHANBHBINA HccllefoBaTeNbCKUil yH-T). — M.: PUOP: Uudpa-M, 2021. — 339 c.
(https://library.bmstu.ru/Catalog/Details/554838)

8. Bapmamos O.0. MuBapnsle 6a3bl JaHHBIX U IPaBWI: ydyeOHOe mocobue / Bapiamos O.0.
—M.: Uudpa-M, 2021. — 350 c. (https://library.bmstu.ru/Catalog/Details/556177)

5.4. MeToau4yeckne peKoMeHIANH

JIIIT mocTpoeHa Mo TeMaTHYECKOMY IPHHITHITY, KaX[Ibli paszes MPeACTaBiIseT coboi
JIOTUYECKH 3aBEPIIECHHBIN MaTepHall.

IIperonaBanue mporpaMMbl  OCHOBAHO Ha JTMYHOCTHO-OPHEHTHPOBAHHOMN TEXHOJIOTHH
00pa30BaHuMsl, COYETAIOIIEH B PaBHOIPABHBIX ACIIEKTa 3TOTO Ipolecca: O0yYEHHE U ydEHHE.
JIMYHOCTHO-OPHEHTUPOBAHHBIM IOAXOJ Pa3BUBACTCS NPH YUYACTHH CIIyIIATeNed B aKTUBHOMN
paboTe Ha NPAKTHYECKHX 3aHATUSX. JIMYHOCTHO-OPHEHTHPOBAHHBIA IOIXOJ HANPABIIEH, B
IEPBYIO O4Yepenb, Ha DPAa3BUTHE UHIUBUAYAIBHBIX CIOCOOHOCTEH OOYYarOMMXCs, CO3IaHHUE
YCIOBMM JUUIsl Pa3BUTHS TBOPYECKOM aKTHBHOCTU CIIyIIATENs H pa3pabOTKe HHHOBAIMOHHBIX
UJIEH, a TaK)Ke HA DPa3BUTHE CAaMOCTOSATEIBHOCTH MBIIUICHUSI TPU PEUICHHH YYeOHBIX 3a1a4
pasHbIMHA CHOCO6aMI/I, HaXOXICHUEC pannuoHaIbHOT O BapuaHTa peuIeHusd, CpaBHeHI/ISII/I OILICHKH
HECKOJIPKAX BapHaHTOB HX PEHIEHHS H T.I. OTO CHOCOOCTBYeT (OPMUPOBAHHIO IPUEMOB
YMCTBEHHOM JHEATEILHOCTH II0 BOCIPUSATUIO HOBOM HWH(OpPMAIHMH, €€ 3allOMUHAHHIO U
OCO3HAHMIO, CO3JIaHUIO 00Pa30B IS CIIOKHBIX HOHSTHH H MPOIECCOB, MPUOOPETEHHIO HABBIKOB
MIOMCKA PELIEHUN B YCIOBHUSX HEONPEICTICHHOCTH.

Jlexuu mpoBOAATCS Ul NPHOOPETEHUs] HABBIKOB PEATHM3allMd 3HAHUM B MPEIMETHON
00J1acTH, ¢ UCIIOIB30BAHIEM aKTUBHBIX METOJIOB O0YUCHHS.

IIpakTuyeckue 3aHATUS IIPOBOASATCS JUIS IPUOOPETCHHS HABBIKOB  pELIEHHUS
IPaKTHYECKUX 3a7ad B IPeIMETHOH oOnacTu. 3afaHus, BBHINONHSIEMbBIE HA IPAKTHYECKHX
3aHATHUSAX, BBIIOIHAIOTCS C HCIOJIb30BAaHUEM aKTUBHBIX U HHTEPAKTHBHBIX METO/I0B O0YYEHHSI.
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CamocTosTenpHass ~ pabora  ciymarenedl — IpeHasHadeHa A  IIPOpabOTKU
JONOJHUTENBHEIX HCTOYHUKOB HH(popmanuu. [Tpu usydenun I npenycMOTpPEHEI ClieNyOIHe
METO/IbI OPTaHU3AIMH U OCYIIECTBICHUS y4e0H0-I103HaBaTEILHOM AEATEIbHOCTH:

- 00BSCHUTENHHO-UILIIOCTPATUBHEIA METO,
- PETIPOAYKTUBHBIN METOL;
- YaCTUYHO-TIOUCKOBBIA METOI.

[Mpu uzyuenuu A1 nperycMOTpeHB! aKTUBHBIE (POPMBI IPOBENCHUS 3aHATHIH:

— yIpasisieMasi JUCKYCCHSL;
— pa300p KOHKPETHBIX CUTyallWi.

6. ®opmbl ntorosoii arrectanun AT
HMrorosas aTrecTanus MPOBOAUTCS B GopMme 3adeTa Il MPOBEPKH CHOPMHPOBAHHOCTH
KOMIIETEHITHH, oTyueHHBIX B pamkax JIIIL.

3ager mMpoBOAUTCS B (hopMare TeCTUpOBaHHUA. Pe3ynpTaToM 3aueTa CiIy)KaT IpaBHIbHbIC
OTBETHI Ha BOIIPOCHI OHIIeTa.

ITo pesynbraraM WTOrOBOM aTTecTallUd OOy4YaromeMyCsl BBHICTaBIAETCS —OICHKA
«3AUTEHO/HE 3AUYTEHO»:

Onenka «3AUTEHO» BricTaBisieTcst 00yJaromemMycs, KOTOPBIH:
- otBeTHJI Ha 6 u3 10 BOmpoOCOB TeCTa;
- IPOJEMOHCTPHPOBAT HEOOXOAUMbIE CUCTEMAaTH3UPOBAHHELIE 3HAHMS U JOCTATOYHYIO CTENICHb
BIIaJieHHsl NPHMHIMIAME [PEIMETHOM 00JacTH NPOrpaMMB], NOHHMAHME HMX OCOOEHHOCTEH H
B3aFMOCBSI3b MEX/y HUMH B T€UeHHE Bcero cpoka ooydenus no JAIIIT

Ouenka «<HE BAUTEHO» craBsrcst 06y4aromemycs, KOTOPBIH:
- OTBETHJI MeHee, yeM Ha 6 u3 10 Bonpocos TecTa;
- UMeeT KpaiiHe c/ia0ble TEOPETHUECKUE U TPAKTHYECKHe 3HAHHU, 0OHAPYKHBAET HECTIOCOOHOCTD
K IIOCTPOEHHIO CaMOCTOSTENIbHBIX 3aKIFOUEHUH.

7. OueHoYHbIE MATEPHAJIbI HTOTOBOH aTTECTAlMH

7.1. IlacnopT KOMILIEKTA OLEHOYHBIX CPEICTB

[Tokazarenu
[IpenmeTsl OLleHUBaHUSA OOBEKTHI OLICHUBAHUS
OILICHKH
ITK-1. Coocoben yuyactBoBaTh B | OTBETHI Ha BOIIPOCHI Komaectso
HCCIIeIOBATEIbCKUX M OIBITHO- MIPaBUJIBHBIX
KOHCTPYKTOPCKUX pa3paboTKax OTBETOB (60%
B  obmacTu  CO3JaHUA H MIPaBUJIBHBIX
COBEpLIECHCTBOBAHUS nT- OTBETOB)
CUCTEM

7.2. KoMIIeKT OLEHOYHBIX CPEACTB

7.2.1. TembI 1151 TOOATOTOBKH K 3a4YETy:

1. ApXuTeKTypbl HEHPOHHBIX CETEH.

2. AKTHBaNMOHHBIC QYHKIIUH.

3. MeTpuku HEHPOHHBIX CETEN.

4. TlepeoOydyeHre HEHPOHHBIX CETEM.

5. OCOOEHHOCTH MPENPOIECCHHTA U APXUTEKTYPbl HEMPOHHOM CETH.

6. IlepeoOydeHHBIE MOIEIH.

7. PexomMeHnaaTenbHBIE CUCTEMEI.

8. OuibTpalnuy HEHPOHHBIX CETEH.

9. CuHTYISIpHOE PA3JI0KEHUE MATPHUIIBL.

10. XotoAHBIA cTapT HEHPOHHBIX CETEM.
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7.2.2. Ilpumep Ounera:

1 — Yo aBnsercs paznenom oubauoreku tensorflow.keras?
A —tensorflow.keras.model

B — tensorflow.keras.neuron

C — tensorflow.keras.plotlib

D — tensorflow.keras.automatic_plot

2 — Kaxoii cioit ymMeHbIaeT pa3sMepHOCTh BXOAHBIX JAHHBIX?
A — BatchNormalization

B — MaxPooling2D

C—-ConvlD

3 — Uro u3 cebs NpelcTaBIsLeT TAKOe SIBICHUE KaK Tepeo0ydeHue?
A — V3nmimHe TOYHOE COOTBETCTBHME HEHPOHHON CETH KOHKPETHOMY Habopy 00YyYarOIIHX
IIPUMEPOB, IIPA KOTOPOM CETH TEPSIET CIIOCOOHOCTH K 000OIIEHUIO

B — Oddexr mnpeBocxoicTBa BO3MOXHOCTH CETH 110 CPAaBHEHHIO C OKHIACMBIM
pesynbTaToM. CeTh CrIocoOHa BBIIONHAT 3a/laud He IPEAyCMOTPEHHBIE B HaYalle Ipoliecca
o0yJeHHs

C — To cocrosiHuE CeTH, IPU KOTOPOM JalibHelIee 00yUeHne He SBIISIETCS BO3ZMOIKHBIM, TaK
KaK CeTh Ionaja B I100abHBIN MEHHUMYM OILITHOKH

4 — Dropout mo3BossieT 60poThest ¢ 3P PeKTOM. ..
A — I10oBBIILIEHHOH CHCTEMHOM HArpy3KH

B — JIumaux pacuéron

C — Coznanust cryqaiiHbIX HEHPOHOB

D —Ilepeobyuenus

5 — MeTon HaxoXIeHHs JIOKaJbHOTO MUHHMyMa WM MakCUMyMa (DYHKIHMU C ITOMOIIBIO
JBHOKEHHS BIOJIb TPAJAUEHTA 3TO ...

A —I'pagueHTHOE U3ydYeHHUE

B — I'panuenTtHOE 00y4yeHue

C —I'panueHTHBIH cITycK

D — I'pagueHTHBIE TPBDKKA

6 — ApXuTeKTypa nepea KOTOpod CTOMT 3a/1aua KIacCH(UKAIMK U OHa UMeeT 2 HelpoHa Ha
BBIXOJIC, CKOpPEE BCEI0 OTHOCUTCS K HAIIPABJICHHUIO. . .

A — MHOXeCTBEHHOU KITacCH(pUKAIUN

B — bunapnoi knaccupukanun

C — Pa31BOeHHOTO MOWCKa

D — BpemennbM psgam

7 — Yro Takoe crekTporpamMma?

A — W3o00pakenue, NOKa3bIBAIOINEE 3aBUCHMOCTH CIEKTPAIBHON SPKOCTH CBeTa Ha
IIPOMEIKYTKE BPEMEHU

B - H3o0paxeHue, IOKa3pIBAIOINEE 3aBUCUMOCTD CHJIBI KOJEOAHUM SIIeKTpHYecTBA Ha
[IPOMEXKYTKE BPEMEHU

C — M3o0OpaxkeHre, MOKa3bIBAIOIIEE 3aBHCUMOCTH CIEKTPAILHOM IJIOTHOCTH MOIIHOCTH
CUTHaja OT BpEMEHH
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8 — AJITOPUTMBI, NpeIHA3HAYEHHBIE JUIS TIPEIIOKCHHS TIOJIB30BATENSAM COOTBETCTBYIOIIMX
npeaMeToB. YTo Gosble Bcero moaX0AUT MO 9TO ONUCaHHe?

A — Cuctema aBTOMaTHYECKOTO 1MOI00Pa peIeHHH

B — PexomenparensHas cuctema

C — Cucrema u3ydeHus TOBEICHHH U SIBJIEHUHN

D — KomnaboparusHast puibTparst

9 — Texuonorus, KOTOpas IIO3BOJNSET MPOTHO3HPOBATH MPEINOYTEHHS KOHKPETHOTO
NOJIb30BaTeNsl HMHTCPHET-PECypca, CpaBHMBAs €ro HHTEPECHl C HMHTEpecaMH APYTUX
IIOCETUTEIIEH pecypea 3To...

A — Cucrema aBTOMaTHYECKOT0 T000pa pelIeHuit

B — PexomennarensHast cuctemMa

C — Cucrema u3y4yeHus MOBEJICHHM U SIBJIEHUN

D — KonnaGoparuBHast prtbTparius

10 — Yro u3 cebs npecTaBisieT padoTa ¢ mepeodydeHHbIME MOIEISIMH?

A — HaiiTu moaxoas1nyo MoieNnb sl CBOSH 3aja4il WM HCIIONIB30BATH PaHEe CO3IAHHYIO 1
UHTETPUPOBATh €€ B 3a/1a4y ¢ MUHUMAJIBHOM 3aTpaToif BpeMeHH Ha 00yueHHe

B — Pabota ¢ rotoBoii Mozenpio B OHNaltH (opmaTe ¢ BHIrPY3KO# Beell mHpOpMAIHH 10
3a/1a4ue B 00JIauHbIe PEIICHHUS

C — OOyuenue Mozens sl TATBHEHIIEr0 UCIIOIb30BaHMs B CBOEH 3amaue



