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1 Hean, 3a1aum U NVIAHUPYeMble pPe3yJbTAThI 00y4eHUs 10
AUCIHUIIINHE

Ileny wu3ydyenus pucumiuivHbl «HeWpoHHBIE ceTM B KpPEaTUBHBIX MHIYCTPUIX» -

(dbopmMHpOBaHUE Y CTYICHTOB 0a30BBIX 3HAHUN O HEMPOHHBIX CETAX, UX CTPYKTYpE, NPUHIUIIAX
paboThI M BO3MOXKHOCTSIX IPUMEHEHHS ISl PEIICHUS Pa3InYHbIX 33]1a4 B KPEaTUBHON WHAYCTPHUH.

B pamkax OCBOCHMS IHUCLMIUIMHBI CTYICHTBl Haydarcs MOJIEIMPOBATH, IPOEKTHUPOBATH U

pa3p3_63.TBIBaTB HCﬁpOHHLIG CCTH, a TAKXC NPHUMCHATH IOJYYCHHBIC 3HAHHUA 1 PCUICHUA

NPUKIAAHBIX 3a7ad U uccienoBaHuid. CTyIeHTHl MOJTy4aT HAaBBIKM pabOTHI C COBPEMEHHBIMU

HHCTPYMCHTAMH U 6H6HI/IOTCK3MI/I, nNpeaAHa3HAYCHHBIMU IJId CO3JaHUA, 06y‘-IeHI/I5I Hn aHaJlku3a

paboThI HEHPOHHBIX CETEH.

3anaum Kypca:

e [lomyunTh TeOpeTHYECKHE 3HAHUS U MPAKTUUECKUE HABBIKK B 0071aCTH TIIyOOKOTr0O

00y4eHusl.

e Hayunutbcs paboTaTh € pa3IMYHBIMM HWHCTPYMEHTAaMH W OMONIMOTEKaMHU ISt

co3aHus U 00yueHHs HEHPOHHBIX CeTel.

e [lo3HakOMUTBbCS C OCHOBHBIMU c(epamMM NPUMEHEHHS HEUPOHHBIX CETel B

KpPEeaTUBHOM MHAYCTPHH, TAKUMH KaK F'eHepanus N300paKeHU, TeKCTa, My3bIKH U

U T.O.

e Hayuutbcs pa3zpabarbiBaTh COOCTBEHHBIE TPOEKTHI C UCIIOIB30BAHUEM HEHPOHHBIX

CeTel IS peasin3alui KpeaTUBHBIX UAeH B TPO(ECCHOHATBHOM NesTETbHOCTH.

OO6yuenue o aucuuiuinHe «HelpoHHbIE

CETU B KPEAaTUBHBIX MHIYCTPUIX» HAIPABICHO

Ha GOpMUPOBaHUE Y O0YUAIOIIUXCS CICAYIOIIMX KOMIIETSHIINH:

Kon n HauMeHoBaHHe KOMIIETEHIIUA

NHauKaTopsl 10CTHKEHUS] KOMITETeH I

YK-2. CnocobeH ompenensTb Kpyr 3afad B
paMKax TIIOCTaBJICHHON IeM ¥ BBIOMPATh
ONTHMAJIbHBIE CIIOCOOBI X PEIICHUS, UCXOIS
u3 JEUCTBYIOLIUX

IIPaBOBBIX  HOPM,

UMEIOLIUXCS PECYPCOB U OTPAHUUYEHUI

NYK-2.1.®opmyaupyeT COBOKYIHOCTb 3aJa4
B paMKax IIOCTaBICHHON MLEJIH MpPOEKTa,
o0ecrieunBaeT  ee

peuicHuc KOTOPBIX

JOCTHIKCHHUC

NVYK-2.2.
IIOCTABJIEHHBIMH

Ompenensier  CBA3M  MEXAY

3aJadyaMu, OCHOBHBIMHA
KOMIIOHCHTAaMM TMPOCKTa W OXUAACMbIMU

pe3yjibTaTaMu €ro pcajinsanuu

NYK-2.3. BeiOupaer ontumaibHble COCOOBI

IIJIJAHUPOBAHMS, pacrpeneieHus 30H
OTBETCTBEHHOCTH, PELICHMUS 3aJad, aHaJlIn3a
pe3yapTaTOB €  y4eTOM  JICUCTBYIOLIUX
[IPaBOBBIX HOPM, HMEIOIIUXCS YCIIOBUH,

pECYpCOB M OIpaHMYEHUM, BO3MOMXKHOCTEU

HCIIOJIb30BaHUs
OIIK-2 NOIIK-2.1. 3HAET COBPEMEHHBIE
MH(POPMAaLMOHHbIE TEXHOJIOTUHU u

4



CriocoOHOCTh MOHUMATh MPUHIMITEI PAOOTHI
COBPEMEHHBIX MH(POPMALIMOHHBIX
TEXHOJIOTU U MPOTPAMMHBIX CPEICTB, B TOM
quciae OTEYECTBEHHOTO IPOU3BOJCTBA, H
UCTOJNBb30BAaHUE MX TPH pEIICHUH 3aj1ad

npodeccCHoHABLHOM eI TeTbHOCTH

IIPOTpaMMHBIE CpPEACTBA, OCHOBHBIC BHU[BI H
MPUHIUIBI PA0OTHI UH(OPMAIIMOHHBIX CUCTEM
U MH(QOPMALMOHHBIX TEXHOJOTHHA; CHOCOOBI
BHEAPEHUS W HWHTETPAllMM COBPEMEHHBIX

WH(OPMALIMOHHBIX CUCTEM, CIIOCOOBI OLIEHKH

HEOOXOIUMOCTH HCITIOJIB30BAHUS
MPOrPaMMHBIX CPEICTB
NOIIK-2.2. yM€eT HCIOJIb30BATh

COBpPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH
U TpOrpaMMHBIE CpPEICTBA, KaK B paMKax
OTAENBHOTO HPEANPUSATHS, TaK U B paMKax

KOpHOpaluuii, TOCylIapCTBEHHBIX  CHCTEM;
BHEIPSATb U HACTpauBaTh COBPEMEHHBIC
MHPOPMALIMOHHBIE  CUCTEMBI,  MPOBOJIUTH

MHTETPAIUI0 Pa3IHYHBIX HH()OPMAIIHOHHBIX
CHCTEM M MPOrPAaMMHBIX CPEJCTB, OLICHUBATD
HEe00X0AUMOCTh HUCIIOJIb30BAHUSA

NporpaMMHOTIO CpCACTBA AJId PCUICHUA 3aaa4

NOIIK-2.3. BnageeT HaBbIKAMHU ITPUMEHEHHUS
COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHM
U IIPOTPaMMHBIX CPEJICTB, IIPU PELICHUH 3a/1a4
B pa3IMYHBIX OTPACIsIX, BHEAPCHUA H
HACTPOWKHM COBPEMEHHBIX MH()OPMAIIOHHBIX
CHCTEM, OLIEHKHU HEOOXOIUMOCTH
UCTIOJIb30BAHUSl TPOTPAMMHBIX CpEACTB H
MHPOPMALIMOHHBIX CHUCTEM JUJIS PELICHHS

3aga4

OIIK-6

CrocobGeH pa3pabarhiBaTh alrOPUTMBI U
IIPOTPaMMBbl, TIPUTO/HBIE JUISI PAKTHYECKOTO
NpPUMEHEHHUs B 00JIaCTH MH(OPMAIIMOHHBIX

CHUCTEM U TEXHOJIOTHUU

NOIIK-6.1.
porpaMMHpOBaHUsl W paboThl c Oazamu

3HacCT OCHOBHBIC SA3BIKHN

JaHHBbIX, OINCPpalilMOHHBIC CHUCTCMBI u

00O0JIOYKH, COBPEMEHHBIE  MPOTPaMMHbBIC
cpensl pa3paboTKu HH(POPMAIIMOHHBIX CHCTEM

U TEXHOJIOTUN

NOIIK-6.2.
IporpaMMHpOBaHUsl W paboThl Cc Oazamu

yMeeT  NPUMEHATHh  A3BIKU
TAHHBIX, COBPEMEHHBIE MTPOTPAMMHBIE CPEJIbI
pa3paboTki WHPOPMALMOHHBIX CHCTEM U
TEXHOJIOTUH JUIs aBTOMAaTH3allMKM Ou3Hec-

MPOLIECCOB, PELICHUS

NPUKIAJHBIX 33/a4  pa3lMYHbIX KJIAcCOB,
BeZieHUs1 0a3 JMaHHBIX U HMH(OPMAIIMOHHBIX
XPaHMIIHI




HNOIIK-6.3. AMEET HaBBIKH
MIPOrPaMMHUPOBAHHSI, OTJIAIKHU 31
TECTUPOBAHUSI MPOTOTHIIOB IPOTPAMMHO-
TEXHUYECKNX KOMIUIEKCOB 3a0a4

2 MecTo IMCHUILINHBI B CTPYKTYpPe 00pa3oBaTeibHOM NPOrpaMMbl
JucuumirHa OTHOCHTCA K 4YacTH, (OPMHUPYEMOHl ydyaCTHHKaMu 00pa3oBaTeIbHBIX

OTHOIIIEHUH, 0a30Boro 610Ka b1.

JluciumnimHa ~ B3aMMOCBSI3aHA  JIOTUYECKM U COAEPKATEIbHO-METOAMYECKH  CO
CIIEAYIOIUMHU qucuumiuHamMu 1 npaktukamu OITOIT:

e YucneHHble METOABI B KOMIIBIOTEPHBIX BBIYUCIICHUSAX;

e MaremaTnueckast JOTUKa U IUCKPETHAs MaTeMaTHKa;

e BseleHue B IPOrpaMMHUPOBAHUE;

e TexHonoruu NpuKIaAHOrO NPOrPaMMHUPOBAHNS,

e Be0-mporpaMmMHupoBaHue U JU3aiiH;

e [‘eHepaTUBHBIN NU3aliH;

e [IpousBoncTBEeHHas NPAKTHKA (IPOEKTHO-TEXHOJIOTUYECKAs);

e [IpousBoacTBeHHas mpakTUKa (MPEAAUIIIOMHAs);

e BrinonHeHye 1 3aKTa BHITYCKHOM KBaM(UKAITMOHHON pabOTHI.

3 CTpyKTypa U coaepkaHue TUCHHUIINHBI
OO0mass TpyAOEMKOCTh IUCIHMIUIUHBI COCTaBIseT 4 3aueTHBIC €IUHUIBL, T.e. 144
aKaJeMHYeCKHX Jaca (U3 HUX 54 yaca — ayJuTOpHBbIE 3aHATHI U 90 YacoB — caMOCTOATEIbHAS

paboTa CTyACHTOB).

Paznensl qucUMIUIMHBI U3y4yaloTcst Ha 3 Kypce B 6 cemectpe, (opMma MPOMEKYyTOUHOM

aTTeCcTanuu — 3a4CT.

3.1 Buasbl yueOHoii paboThl U TPYA0eMKOCTh (110 dopMaM 00ydeHH)
3.1.1 Ounas opma oOydeHus

Ne Buj yuetHoii paGoThI KoauuectBo | CemecTp
n/n 4acoB 6
1 AyIMTOpHBIE 3aHATHS 54 54
B ToM uucne:
1.1 | Jlekiuu 18 18
1.2 | CemuHapcKHe/IPaKTHYECKUE
3aHATHUS
1.3 | JJabopaTopHble 3aHITUS 36 36
2 CamocrosiTesbHas pabora 90 90
3 IIpomexyTounas
aTTecTanus
3.1 | 3auer/mud.3auer/sK3aMeH 3a4eT 3auer
Hroro: 144 144




3.2 TemaTu4eckuii IJIaH U3yYeHUs JUCHUILINHBI (110 (popmam 00yueHust)
3.2.1 Ouynas opma o0ydeHus

TpynoeMKOCTD, Yac

AynuTopHasi padora

Ne Pa3nesnl/ Tembl Cemunap Jla6o | IIpakTn Camoc
n/n AU CUMILIMHbI Bcero | Jlek cxue/ paro yeckas rosreh
101071 TpakcTH pHBIE | MOATOTO Hast
YecKue padora
sansag | 3AHATHA BKAa
1 Pagz{e.n 1. BBenenue B 16 |2 5
HelPOHHBbIE CeTH
Jlabopamopnas paboma
Nel. Huempymenmot 0nst 4 5
CO30aHUsL UCKYCCMBEHHBIX
HEeUPOHHBIX cemell
Pasnen 2. BBeaenue B 16 |2 5
Keras
Jlabopamopnas paboma
No2. [lpeocmasnenue
OaHHBIX O/151 HeUPOHHBIX 4 5
cemeti
Pasznen 3. OcHoBHBIC
APXHTEKTYPHI 16 |2 5
HEeHPOHHBIX ceTel
Jlabopamopnas paboma
Ne3. Hckyccmeennwiii 4 5
HeltpoH
Pa3znen 4. OnrumMu3anus
Mojaesiei HEeHPOHHBIX 16 2 5
cereit
Jlabopamopnas paboma
Ne4. Cozoanue netiponnotl
cemu 0151 peutenust 3a0ayu 4 5
pezpeccuu ¢
ucnoavzoeanuem Keras
Pazpnen 5. Komnbrorepuoe 16 |2 5
3peHue
Jlabopamopnas paboma
Ne5. Paboma ¢
@petimsopkom 4 5
TensorBoard
Paznen 6. I'enepaTuBHOE 16 ) 5

riay0oKoe o0yyeHue




Jlabopamopnas ~ paboma
No6. Cosoanue ceepmoynoti 4
HEeUpOHHOU cemu

Pasnen 7. HelipocereBble
HHCTPYMEHTBI ps | 16 |2 5
pa3paboTKu qu3aiiHa

Jlabopamopnas paboma
Ne7. Buzyanuzayus
NPOMEHNCYMOUHBIX 4 5
aKmueayutl c6epmoyYHol
HEeUpOHHOU cemu

Pasznen 8. HeiipocereBbie
SI3BIKOBbIE MOJEIH IS
reHepanMyu KOHTEHTa B
KpeaTHUBHON HHAYCTPHHU

16 |2 5

Jlabopamopnas paboma
Ne8. Paboma c
npeodobyyeHHbLMU 4 5
MoOenamu HeUpOHHbIX
cemeil

Paznen 9. Orpannyenust
riayookoro ooaydenuss m| 16 |2 5
NepPCHeKTHBbI Pa3BUTHS
Jlabopamopnas paboma

Ne9. Xyooorwcecmeennas

obpabomka uzobpasicenuii 4 5
npu NOMOWU HeUpOHHOU
cemu

144 |18 36 90

3.3 Conep:kaHue IMCUMILITHHBI
Pa3nen 1. BBegeHne B HelipOHHbIE CETH
Tema 1. McKycCCTBEHHBIN MHTEIUIEKT, MAIIMHHOE OOy4eHHUE, UCKYCCTBEHHBbIE HEHPOHHBIE CETH.
Cdepst mpumeHeHUS
Tema 2. buonoruueckue u MaTeMaTH4ECKUE OCHOBBI HEUPOHHBIX CETeH
Tema 3. O1HOCIONHBIN EPCENTPOH U MOJHOCBSA3HbIE HEPOHHBIE CETH
Tema 4. OOyueHue HEHPOHHOI ceTH
Pasnen 2. Beenenne B Keras
Tema 1. IHCTpyMEHTBI [1s1 HAIIMCAHUS HEMPOHHBIX ceTel
Tema 2. Tpenuporka Ha GPU, TPU u B oGnake
Tewma 3. Hacrtpoiika cpenbl pa3paboTku, ycranoBka Keras, moakimtodeHne OubInoTex
Pasnen 3. OcHOBHBIC apXHTEKTYPbI HEIPOHHBIX ceTeil
Tema 1. [lonsTHE «apXUTEKTYypa HEHPOHHOU CETH»




Tema 2. OCHOBHBIE JIEMEHTHI MOJTHOCBA3HBIX, CBEPTOUYHBIX U PEKYPPEHTHBIX HEWPOHHBIX CETEH.
Turbl pemaeMbIx 3a1a4

Tema 3. IIpakTuueckue perieHus peabHbIX 3a1a4. Kaggle

Pa3znen 4. OnTumMusanus Mojeseil HeHPOHHBIX ceTeill

Tema 1. Ouenka mojeneit HEUPOHHBIX CeTel

Tema 2. KoHcTpynpoBaHnue garaceToB

Tewma 3. TlepeoOydenue u HeTOOOyUEeHUE HEUPOHHOU CeTH

Tema 4. Perynspuszanus mojenu

Pa3znen 5. KomnbiotepHoe 3penne

Tema 1. CBoiicTBa 3pUTEIBHOIO BOCIPUATHS YEJIOBEKA

Tema 2. CBepTOUHbBIE HEPOHHBIE CETH

Tema 3. HMcmonb3oBanue HEHpOHHBIX ceTeil B cdepe 00paboTKM H300pakeHWH W BHUAECO:
aKTyaJIbHBIE 3a/1a4¥ U TOTEHLIMAJIbHbIE IPEUMYIIIECTBA

Tema 4. BuObIMOTEKN KOMITBIOTEPHOTO 3pEHHUS

Pa3pnen 6. 'enepaTuBHoe riry0okoe o0yueHue

Tema 1. IlpuHIUIBI NOCTPOEHNS T€HEPATUBHBIX HEMPOHHBIX CETEN

Tema 2. I'eHepaTUBHO-COCTSI3aTENbHBIE HEUPOHHBIE CETU

Pasnen 7. HelipoceTeBbie HHCTPYMEHTHI VISl pa3padoTKH Au3aiiHA

Tema 1. 3agaun HelipoHHOH ceTu B cepe nu3aitHa

Tema 2. Ucnionb3oBaHre HEMPOHHBIX CETEN JJISI CO3/IaHUS YHUKAIbHBIX AU3aHHOB U KOHLEMLIUN
Tema 3. HeiipoceTeBoe MOAECTUPOBaHNE U TeHEPAIU TPEXMEPHBIX 00BEKTOB U CLIEH

Tema 4. OO6paboTKa M aHaIM3 PE3yJIbTATOB PabOThl HEHpoceTel A yIydIleHUs U aJanTaluu
TU3alHOB

Tema 5. ABTOMaTH3a1IUA

Pasznen 8. HeiipocereBble SI3bIKOBBIE MOJAEJH VI I'eHepallid KOHTEHTa B KpPeaTHBHOM
HHAYCTPHH

Tema 1. OcHoBHBIE NOHATHS. BUABI S3LIKOBBLIX MOJEIEH

Tema 2. TpeOoBaHUS M OTPaHUYEHUS ISl HEHPOCETEBBIX METOJI0B 00OpabOTKH €CTECTBEHHOTO
A3bIKA

Tema 3. CoBpeMeHHBIE pean3aluy HEHPOCETEBBIX SI3BIKOBBIX MOJENIEN

Tema 4. 'enepanust 1 00paboTKa 3ByKa

Pasnen 9. Orpannvenus riry0okoro o0/1y4eHusi M NEePCNeKTHBBI PA3BUTHSA

3.4 TemaTuKka CEMHUHAPCKUX/TIPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI
3.4.1 JlaGopaTopHbIe 3aHATUS

I. Jlabopamopnas paboma Nel. Hucmpymenmol 0151 CO30aHUSL UCKYCCMBEHHBIX HEUPOHHBIX
cemell

2. Jlabopamopnas paboma Ne2. [Ipedcmasnenue 0auHbIX O/ HEUPOHHBIX cemell

3. Jlabopamopnas paboma Ne3. Hckyccmeennbwlil HetpoH

4. Jlabopamopnas paboma Ne4. Coz0anue HellpoHHOU cemu OJi peueHUs 3a0a4u peepeccuu
¢ ucnonvzosanuem Keras

5. Jlabopamopnas paboma Ne5. Paboma ¢ ¢ppetimsoprom TensorBoard

6. Jlabopamopnas paboma Ne6. Cozoanue cepmouHou HeupoHHOU cemu



7. Jlabopamopnas paboma Ne7. Buzyanuzayus npomexncymoyHvlx aKkmusayuti c6epmoyHol
HEeUpOHHOU cemu

8. Jlabopamopnas paboma Ne§. Paboma ¢ npedobyyeHHbiMU MOOENAMU HEUPOHHBIX cemell
0. Jlabopamopnas paboma Ne9. Xyoooxcecmeennas 06paboma uzoopajicenuti npu nomowu
HEeUpOHHOU cemu

3.5 TemaTuka KypcOBBIX IPOEKTOB/padoT
KypcoBble mpoeKThl/paboTsl HE IPEYyCMOTPEHBI.

4 Y4eOHO-MeTOAUYEeCKOE U HHPOPMAILIMOHHOE o0ecreuyeHune

4.1 HopmatusHbie 1okyMeHThI 4 [OCThI
1. ®denepanpubii 3ak0H OT 29 nekabps 2012 roma No 273-®3 «OO6 obpa3oBaHuu B
Poccuiickoit ®eneparun» (¢ UBMEHEHUSIMU U JOTIOJTHEHUSIMH );

2. denepanbHbli TOCYAAPCTBEHHBIN 00pa30BaTEeIbHBIN CTAaHAAPT BBICIIETO 00Opa30BaHMS -
OakanaBpuaT 1o HanpasiaeHuto moaArotoBku 09.03.02 MudopMaoHHbIe CUCTEMBI i TEXHOJIOTHH,
yTBepkaeHHbIH [Ipukazom MunucrepcTBa oOpa3oBanus U Hayku PD ot 19 centabps 2017 r. N
929 "O6 yrBepxkaeHnn denepanbHoro... Pegakius ¢ msmenenusimu N 1456 ot 26.11.2020;

3. Ilpuka3z Munucrepcta obpazoBanust U Hayku P® ot 05 anpenst 2017 r. No 301 «O6
yrBepkaeHnn [lopsaka opraHM3allid M OCYHIECTBJICHHS OOpa30BaTEIbHON IESITEIBHOCTH II0
o0pa3oBaTeNbHBIM IpOrpaMMaM BBICIIETO 00pa3oBaHUs — MporpaMMmaM OakanaBpHara,
porpamMMaM CIelHaIUTEeTa, IPOrpaMMaM MarucTpaTyphbl.

4.2 OcHOBHAaf JINTEpaTypa

1. «PoctoBues, B. C. UckyccrBennsie Helfponnsie cetd / B. C. PoctoBueB. — 4-¢
u31., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 216 c. — ISBN 978-5-507-47362-5. — Texkcr :
AJIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTeUHAs cucTtema. — URL:

https://e.lanbook.com/book/364517 (mata oOpamenwus: 12.02.2024). — Pexxum nmoctyma: amus
aBTOopu3. moib3oBateneil.» (PocroBies, B. C. HckycctBenneie Heiiponnbie cetn / B. C.
PoctoBueB. — 4-e uzn., crep. — Cankr-IletepOypr : Jlans, 2024. — ISBN 978-5-507-47362-
5.— Tekcr: »snexTpoHHslii // JlaHp : 53JIeKTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/364517 (mata oOpamenus: 29.03.2024). — Pexxum nmoctyma: amus
aBTOpU3. noap3oBarene. — C. 194.).

2. «Kamurum, /1. B. Artifical neural networks : yuebnoe mocobue / /1. B. Kanutun. —
Mocksa : MUCHUC, 2018. — 88 c. — ISBN 978-5-906953-04-9. — Texkcr : anexktpoHHbIi // Jlanb
. 2JeKTpoHHO-OmONmmoreyHas cucrema. — URL: https://e.lanbook.com/book/108048 (mara
obpamenus: 12.02.2024). — Pexxum noctymna: ans aBTopus. nojib3osareneit.» (Kamutusn, . B.
Artifical neural networks : yue6Hoe nmoco6ue / JI. B. Kanmutun. — Mocksa : MUCHUC, 2018. —
ISBN 978-5-906953-04-9. — TekcT : 3nekTpoHHbI // Jlanb : 31eKTpOHHO-OMOIMOTEUHAsS
cucrema. — URL: https://e.lanbook.com/book/108048 (nara o6pamenus: 29.03.2024). — Pexum
J0CTyMa: Jyisl aBTOpU3. nmojb3opareneid. — C. 4.).

3. Hoppep, M. TI'. MonaenupoBanue HeHpoHHbIM ceTeil Ha s3bike Python:
JlaGopaTopHbIi TpPaKTUKyM Uil CTYAEHTOB OakajaBpuaTa IO HAaNpaBJICHUSM MOJATOTOBKH
09.03.01 «MupopmaTrka u BeraucauTenabHas Texuuka» u 09.03.04 «[IporpamMmmHas HHKEHEPHSDY
Bcex GopM o0yueHus : yaeobnoe mocodbue / M. I'. loppep, I'. LL1. [lIkaGepuna, A. B. Kopobko. —
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Kpacnosipck : Cu6I'Y um. akagemuka M. @. Pemernépa, 2022. — 76 ¢. — TeKcCT : 2IeKTpOHHBIH
// JIanb : anekTpoHHO-O0MOMoTeunas cucrema. — URL: https://e.lanbook.com/book/330107 (nara
obpamienus: 29.03.2024). — Pexxum noctymna: it aBTOPU3. MOIB30BATEICH.

4. Copo0Oun, A. b. CBepTouHble HEHPOHHBIE CETU: MPUMEPHI peaTu3anuil : yaeOHo-
metoanuyeckoe nocodbue / A. b. Copobun. — Mocksa : PTY MUPDA, 2020. — 159 c¢. — Texkcr :
AJIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAS cucTema. — URL:

https://e.lanbook.com/book/163853 (mata oOpamenwus: 28.03.2024). — Pexxum nmoctyma: amus
aBTOPU3. II0JIb30BATEIICH.

5. Hokymenranus ¢peitmBopka Keras: https://keras.io/
6. JlokyMeHTanus sa3b1ka nporpaMmmupoBanust Python: https://docs.python.org/3/
7. Hokymenrarust TensorFlow: https://www.tensorflow.org/api_docs

4.3 lonotHMTEIbHAA JIUTEPATYPA
1. @pancya lllomne «I'mybokoe obyuenust Ha Pythony - CI16: ITutep, 2022 — 400 c.
2. I'yndennoy ., benmxuo U., Kypumie A. «I'mybokoe oOydeHue» mep. ¢ aHri.
A.A.Cnunkuna 2-e uzganue — M.:JIMK Ilpecc, 2018. — 652 c.

4.4 JdsieKTpoHHBbIE 00pa3oBaTe/bHbIE Pecypchl
30P paspabatsiBaercs.

4.5 JIulieH3HOHHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
ol0ecrieyenmne
1. TexcToBbIil peaakTop;
2. Google Colab (onnaiin, cB0OOOIHAS JTHIICH3MS);
3. Web-06paysep.

4.6. CoBpemeHnHble MpodeccuoHAIbHBIE 0a3bI JAHHBIX H

HH(l)OpMaIIl/IOHHbIe CIIPAaBOYHBbIC CUCTEMbBI

1. OII "KOpait" https://urait.ru/
2. IPR Smart https://www.iprbookshop.ru/
3. OBC "Jlanp" https://e.lanbook.com/

5 MarepuajabHO-TeXHHYECKOE o0ecriedyeHue

JlaGopaTopHble pabOThI U CaMOCTOSATENIbHAS paboTa CTYJEHTOB JOJKHBI MPOBOAUTHCS B
CIELMATU3UPOBAHHON ayJUTOPUH, OCHAIEHHON COBPEMEHHON OPI'TEXHUKOM U NEPCOHAIBHBIMU
KOMIIBIOTEpAaMH C TPOTPaMMHBIM OOECIeUYeHHEM B COOTBETCTBUU C TEMATHKOHW H3y4yaeMoro
MaTepuana. Yuciao paboynx MecT B ayTUTOPHUU JOJDKHO OBITH JTOCTATOYHBIM JJIsI 0OecredeHus
MH/IMBUYaIbHOM paboThl CTyAeHTOB. Pabouee MecTo mpemnoaaBatesns A0JKHO ObITh OCHAIICHBI
COBPEMEHHBIM KOMIIBIOTEPOM C MOJAKIIOUEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIN 3KpaH, WU
MHBIM AHAJIOTUYHBIM O (DYHKIIMOHAJIFHOMY Ha3HaueHHIO oOopyaoBaHueM. KomrmbioTepbl B
ayJUTOPUH JTOJKHBI OBITH TIOJKITIOUEHBI K ceT MHTepHeT.
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6 Metoanueckne peKOMeHIANH

6.1 MeToauueckne peKoOMeHIaIUM J1JIsl IPenoJaBaTeJisi 0 OPraHu3anun
00y4eHus1
1. Ilpy DOATOTOBKE K 3aHATUSAM CIEAYeT IpeIBapUTEIbHO NpopaboTaTh MarepHai
3aHATUA, IPECAYCMOTPCB €ro noaady TO4YHO B OTBCACHHOC JISI 3TOTO BPEMA 3aHATUA. CﬂenyeT
MOJArOTOBUTh HEOOXOAMMBIE MaTepHajbl — TEOPETHYECKHE CBEeACHUs, 3agaud u ap. llpum
IIPOBEACHUH 3aHATUSA CJIEyET KOHTPOJIMPOBATH I10/1a4y MaTeprala U pelIeHue 3aJaHuil C y4eToM
y4eOHOT0 BPEMEHHU, OTBEACHHOTO ISl 3aHSATHSL.

2. Ilpu mpoBepke pabOT M OTYETOB CIEAYEeT YUYUTHIBATH HE TOJBKO IMPABUIBHOCTD
BBITIOJIHEHUS 33JaHUi, HO U ONTHUMAJbHOCTh BBIOPAHHBIX METOJOB PELICHMS, NMPaBHIBHOCTh
BBIIIOJIHEHUS BCEX €T0 11aroB.

6.2 MeToxmqecxne YKazaHusd 1Jist OﬁyanOHII/IXCﬂ IO OCBOCHHIO TMCIIUIIJINHBI

B mpouecce camocToATeNbHOM pabOThl CTYAEHTHI 3aKPEIUISIIOT U YIIIyOJSIOT 3HAHUA,
MIOJIyYCHHBIE BO BPEeMs ay TUTOPHBIX 3aHATHH, J0padaThIBAIOT KOHCIIEKTHI U 3aIICH, TOTOBATCS K
MPOMEKYTOYHOM aTTECTALlMH, a TAKXKE CAMOCTOSTENIbHO M3Y4alOT OT/EIbHbIE TEMbl Y4eOHOU
IIPOTrpaMMBI.

Ha 3aHATHSAX CTYIEHTOB, B TOM 4YMCIIE MPEAIOIAraloluX MPaKTUYECKYI0 IEATEIbHOCTD,
OCYILECTBIISICTCA 3aKpEIJICHUE IIOJYYEHHBIX, B TOM 4YHCIE U B IIPOLIECCE CaMOCTOATEIBHON
pabotsl, 3HaHMi. Ocoboe BHUMaHUe o0palaeTcs Ha pa3BUTHE YMEHHI U HABBIKOB yCTAHOBIICHUS
CBSI3U TIOJIOKEHUH TEOPUH € POPECCUOHATBHON IEATEIIbHOCTHIO OYAYIIEro CIEHUAINCTA.

CamocrosiTenbHas pabota OCYILECTBIISCTCS UH/IUBUAYAJIBHO. Kontpo:n
CaMOCTOSITENIbHON pabOThl OpraHu3yeTcs B AByX hopMmax:

® CaMOKOHTpPOJIb U CAMOOIIEHKA CTYACHTA;
® KOHTPOJb CO CTOPOHBI PENOIaBATENEH.

Texymui KOHTPOJIb OCYIIECTBISECTCA Ha ay AUTOPHBIX 3aHATHUAX, [IPOMEKYTOYHBIN
KOHTPOJIb OCYIIECTBIISIETCS Ha 3a4eTe B MUCbMEHHOH (YCTHOIT) hopme.

Kpurepusimu oLleHKH pe3yIbTaTOB CAMOCTOATENBHOM pabOThI CTYICHTA SBISIOTCS:

® ypOBEHb OCBOCHUS CTYJEHTOM yU4eOHOr0 MaTepuarna;

® yMEHHS CTYACHTA UCIOJIB30BATh TEOPETHUECKHUE 3HAHUS TIPH BBHITIOTHEHUN
MPAKTUYECKHX 3a7a4;

¢ chopMHPOBAaHHOCTH KOMIETECHIINA;

® CPOK BBIMIOJIHEHUS 3aJaHMUS;

e odopMIeHHE MaTepraia B COOTBETCTBUH C TPEOOBAHUSMHU.
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7 ®OH OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIEHUBAHUSA Pe3yJbTATOB 00y4eHUs
B mporiecce o0yueHust UCTIOMB3YIOTCS CICAYIOIINE OIICHOYHBIE (POPMBI CAMOCTOSTETHHON
paboThI CTYJICHTOB, OLIEHOYHBIE CPEICTBA TEKYIIIETO KOHTPOJIS yCTIEBAEMOCTH U TIPOMEKYTOUHBIX
aTTeCTallMit:

¢ Brimonnenue nabopaTopHbIX padboT

e [IpoMexxyTouHOE TECTUPOBAHME (IIOCPEACTBOM HM3YyUYECHUSI TEOPETUUECKUX MATEPHAIIOB B
cucteme LMS)

e lToroBsoe TecTupoBaHHE

7.2 lllkajia 1 KpUTEpPUH OLICHUBAHNS Pe3yJIbTATOB 00y4YeHHUA

Jis mosyueHHsl UTOTOBOM OICHKH «3auyeT» IO AUCHUIUIMHE CTYACHTY HEO0OXOIMMO
3aBEpUIMTh MTOTOBBIM TECT C pe3yapbTaToM He MeHee 55%, BBINOJIHUTH MU 3alLUTUTh BCE
nabopaTopHble  pabOTBl OYHO B  YCTAaHOBJIGHHBIC TNpENojaBaTelieM CpPOKH, MPOUTH
IIPOMEKYTOUHbBIE TECTUPOBAHUS.

Bpemsi mnpoBeneHus WTOroBOTO TECTUPOBAHMS YCTAHABJIMBACTCS MPENOAAaBaTEIEM
COTIJIACHO PACIMUCAHUIO 3aHATUM.

7.2.1 Kputepuu OLIEeHKH Ha 3a4eTe
«3auTeHo»:

BeimonmHeHsl Bce BHIBI y4eOHOW pabOTHI, MPEeXyCMOTPEHHBIE YYEOHBIM IUIAHOM
(3ammieHs! 1abopaTopHbie PabOTHI, MPOKHACHBI TPOMEKYTOUHBIE TecTUpOoBaHHUs ). O0yUaronIuiics
JEMOHCTPUPYET MPOUYHbIE TEOPETUUECKUE 3HAHUS, TPAKTUUECKUE HABBIKH, BIAJCET TEPMUHAMU,
JiellaeT apryMEHTHPOBAHHBIE BBIBOJILI M OOOOIICHHS, TPUBOIUT MPHUMEPHI, OIEPUPYET
MPUOOPETEHHBIMH 3HAHUSMU, YMEHHUSIMH, HABBIKAMH, IPUMEHSET UX B CUTYaIUSX TMOBBIIICHHON
CIOXHOCTH. [Ipu 3TOM MOryT OBITH JOMYIIEHB HE3HAUYUTEIbHBIC OINMOKH, HETOYHOCTH,
3aTpyAHEHUS] TpPU AHAIUTUYECKUX OIepalusx, I[EepEeHOCe 3HaHUW M YMEHHH Ha HOBBIE,
HECTaHJApPTHBIE CHUTYallUd, KOTOPBhIE OOYYAIOMIMIICS MOXET WCIPAaBUTh MPH KOPPEKIUU
npenoaaBaTenieM. MITOroBelil TecT BHIIOIHEH ¢ pe3ylbTaToM Oomee 55%.

«He 3auTeHo»:

He BbmonHeH oauH win Oosiee BUIOB yueOHOH paOOThl, MPEAyCMOTPEHHBIX YU4EOHBIM
rwiaHoM. OOyJaromuncs: IEMOHCTPUPYET HE3HAHUE TEOPETHUECKUX OCHOB IPEMETA, OTCYTCTBUE
MPAKTUYECKUX HABBIKOB, HE YMEET JIeNIaTh ApIyMEHTUPOBAHHBIE BHIBOJIBI M IPUBOAUTH IIPUMEPHI,
HE BJIa/Ie€T TEPMUHAMHU, IPOSIBIISIET OTCYTCTBHE JIOTUYHOCTH U MOCIEA0BATEIFHOCTH U3JI0KCHHUS,
JieNlaeT OIIMOKH, KOTOpBhIE HE MOXKET HCIPABUTh Ja)xe IPH KOPPEKLUUH IpernojaBaTeseM,
OTKAa3bIBAaCTCAd OTBEUaTh Ha JIOTIOJIHUTEIbHBIC BOMPOCHI, JOMYCKAeT 3HAYUTEIbHBIC OLIMOKH,
UCTIBITHIBAET 3HAUMUTENbHBIC 3aTPYIHEHHS MPU ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSMHU IPH UX
NepeHoce Ha HOBBIE CUTYaluu. VITOroBoe TECTHPOBAHUE BBHIIIOJIHEHO C pe3yIbTaToM MeHee 55%.
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7.3 OneHo4HblIe cpeacTBa
7.3.1 IIpuMepsl BOMPOCOB UTOTOBOTO TECTUPOBAHUS

CooTHecuTe paHr TEH30pa U €ro Ha3BaHHE. \MAT
Bana no ymoauanuo: 1
IMepememarn:| da
IMoka3aTh KOJIMYECTBO NPABHJILHBIX 0TBETOB NMoc/e OKoOHYaHus | [la
HITpad 3a Ka:KaAyI0 HENPAaBWILHYIO MONBITKY: 33.3
ID-HOMep:
# Bonpoc OtBer
1. TeH30psl Hy1EBOTO paHra Ckansipbl
2. Ten30psI nepBOro paHra Bexropsl
3. Ten3opsl BTOPOro paHra Marpuipt
OO0l 0T3BIB K BOIIPOCY:
/1151 1106010 NPABUJILHOIO OTBETA: Bamr oTBeT BepHBIH.
/1151 11060r0 HENPABUJILHOIO OTBETA: Banr oTBeT HEnpaBUIIBHBIN.
/Last 11050ro HaCTH'IHO NPABHILHOTO Bau otBeT yacTUYHO MpaBUIIbHBIH.
0TBeTa:
Ilonckaska 1:
[Moka3aTh KOJINYECTBO NMPABHIBHBIX Her
orBeToB (Iloackaska 1):
Y1aJuTh HEeKOPPEKTHBIE 0TBEThI Her
(ITonckaska 1):
Tern:
Boi 0onorcnuvl ykazams no menvuiell mepe 08a 8onpoca u mpu omeema. Bul mosiceme sxniouumo
OONOIHUMENbHbIE HENPAGUIbHbIe OMBEeNbl, CO30A8 OMEem HA Nycmoll 8onpoc. 3anucu, 20e u 60npoc u
omeem nycmoie, 6y0ym USHOPUPOBAMbCA
CooTHecuTe Ha3BaHUS THUIIOB 3a/1a4 U UX ONPEICICHHUS. \MAT
Bania no ymoauanuo: 1
IMepememarn:| da
IMoka3aTh KOJIMYECTBO NPABHJILHBIX 0TBETOB Mocjie OkoHuYaHus: [la
HITpad 3a Ka:KaAyI0 HENPAaBWIbHYIO MONBITKY: 33.3

ID-HOMep:

Bonpoc

OtBer

3ajia4a OLIEHKH UCTUHHOTO (YHMCIIOBOTO)
3HAUYeHHs HEKOTOPOW HE3aBUCHMON
1. [epeMeHHOI (BBIXOJ1 HEHPOHHOI ceTn) OT
COBOKYITHOCTH 3aBHCHUMBIX ITEPEMEHHBIX
(Bx0x ceTn).

perpeccus

THII 3a/1a4U, IIPU KOTOPOM HeﬁpOHHaH
CeTh OTHOCHUT TOT MJIU HHOHM 00BEKT K
OIHOMY U3 KJIACCOB Ha OCHOBC aHaJIn3a €ro
IIPU3HAKOB.

knaccuukanys

THUII 3312494, P KOTOPOM IPOUCXOIUT
[pasOuenne BEIOOPKH Ha TPYIIIBI CXOKUX
00BEKTOB, IIPH ITOM UCIIBITYEeMast CHCTEMA
CLIOHTaHHO 00y4aeTCst BHIIIOIHATh
[MOCTABJICHHYIO 3a/1a4y 0e3 BMeIIaTe/IbCTBa

CO CTOPOHBI IKCIICPUMECHTATOPA UIIN CPEbI.

KJracTepusanus
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CooTHecuTe Ha3BaHUs TUIIOB 3a/1a4 U UX OIpEIeICHHUS. IMAT

Baji no ymor4anuio:

IMepememarn:| da
IMoka3aTh KOJIMYECTBO NPABHJILHBIX 0TBETOB Noc/e OkoHuYaHus: [la
HITpad 3a Ka:KaAyI0 HENPAaBWIbHYIO MONBITKY: 33.3
ID-HOMep:
# Bonpoc OtBer
OO0uii 0T3BIB K BOIIPOCY:
/1151 J11060r0 NPAaBUJILHOIO OTBETA: Baur otBet BepHBIH.
J1J151 J11000r0 HENMPABUWJILHOI'O OTBETA: Bau oTBeT HenpaBUIIbHBII.
1151 1106010 YaCTHYHO NPABHIILHOTO o
Bamr oTBeT 4acTH4HO NpaBHIIBHBIN.
0TBeTa:
Ilonckaska 1:
[Moka3aTh KOJINYeCTBO NMPABHIBHBIX Her
orBeToB (Iloackaska 1):
YnananTh HeKOPPeKTHbIE 0TBETHI Her
(ITonckaska 1):
Tern:
Boi 0onorcnvl ykazams no menvuiell mepe 08a 6onpoca u mpu omeema. Bul mosiceme sxniouumo
O00NOHUMENbHbIE HENPABUIbHbIE OMEEmbl, CO30a8 OMEeN Ha NYCMOU 60Npoc. 3anucu, 2oe u 60npoc u
omeem nycmoie, 6y0ym USHOPUPOBAMbCA
CooTtHecuTe BUABI JaHHBIX C THIIAMH TEH30POB, HCIIOJIB3YEMBIX ISl UX XPaHCHHMSI. \MAT
Bana no ymoauanuo: 1
IMepememarn:| da
IMoka3aTh KOJIMYECTBO NPABHJILHBIX 0TBETOB NMoc/e OKoHYaHus | [la
IItpad 3a KamKIYI0 HENPABUILHYIO NONBITKY: 33.3

ID-HOMep:

# Bonpoc OtBer

JIByMEPHBIE TEH30PHI C (hOpMOii

BEKTOPHBIC TaHHbIC
(0Opa3upbl, MPU3HAKH)

TpeXMEpPHBIC TCH30PHI ¢ (hOpMOH

BPEMEHHBIE PsIbl WX TOCJIEN0BATEIEHOCTU
(0Opa3ibl, METKH BPEMEHH, IPU3HAKH)

YeThIpeXMEpHBIE TEH30PbI ¢ (popMoit
3. (06pasLibl, BHICOTA, IMPHHA, BET) WK C | U300paskeHHs
(hopmoii (0Opa3iibl, IBET, BEICOTA, INPUHA)

IISITUMEPHBIE TeH30pHI ¢ hopMOit
(0Opasupbl, KaJpbl, BEICOTA, INUPHHA, IIBET)

9 BUICO
v ¢ popmoii (00pasibl, Kaaphkl, IBET,

BHICOTA, IINPUHA)
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CootHecure BUAbI JaHHBIX C TUIIAMHW TCH30POB, UCITIOJIb3YCMbIX TSI UX XPAHCHUS.

\MAT

Bana no ymonuanuo:) 1

IMepememarn:| da

IToxa3aTh KOJIHYECTBO MPAaBUJIBLHBIX OTBETOB MOCJ/I€ OKOHYAHUSA I[a

HITpad 3a Ka:KaAyI0 HENPAaBWIbHYIO MONBITKY: 33.3

ID-HOMep:

# Bonpoc

OtBer

OO0uii 0T3BIB K BOIIPOCY:

/1151 1106010 NPABUJILHOIO OTBETA:

Banr oTBeT BepHBIH.

/111 11060r0 HENPABUJIBLHOIO OTBETA:

Bau oTBeT HenpaBUIIbHBII.

1151 1106010 YaCTHYHO NPABHIILHOTO
0TBeTa:

Bau otBeT yacTUYHO MPaBUIIbHBIH.

Tloackaska 1:

I[loka3aTh KOJIN4YE€CTBO NPABUIbHBIX
orBeToB (Iloackaska 1):

Her

Y1a1uTh HeKOPPEKTHbIE OTBEThI
(ITonckaska 1):

Her

Tern:

Boi 0onorcnvl ykazams no menvuiell mepe 08a 6onpoca u mpu omeema. Bul mosiceme sxniouumo
O00NOHUMENbHbIE HENPABUIbHbIE OMEEmbl, CO30a8 OMEeN Ha NYCMOU 60Npoc. 3anucu, 2oe u 60npoc u

omeem nycmoie, 6y0ym UeHOPUPOBAMbCSL

MakcumyM (MakcuMaibHOE 3HaUeHHEe (PyHKINH), HabJrofatomeecs: Ha Bcel 001acTH ONpeeICHUs

(YHKIIMM Ha3bIBACTCA. ..

wmC

Basi no ymoryanuio:

CuryuaiiHblii mopsiiox orsetos| [la
HymepoBaTh BapuaHTBI OTBEeTOB?| a
IItpad 3a KaXKIYI0 HENPABHILHYIO MONBITKY: 33.3
ID-HOMep:
# OtBeThI Ot3bI1B Ounenka
rI100aIbHBI MAaKCUMYM 100
B. JIOKAJIbHBII MaKCUMYyM 0

OO0muUii 0T3BIB K BOIIPOCY:

/11 1106010 NPABUJILHOIO OTBETA:

Bamt oTBeT BepHBIH.

11 1106010 HENPABUJIBLHOIO OTBETA:

Bai oTBeT HenpaBUIbHBIM.

Iloackaska 1:

[loka3aTh KOJIN4YECTBO NPABUIbHBIX
orBeToB (IToackaska 1):

Her

Y 1a1uTh HeKOPpPEeKTHbIE OTBEThI
(ITonckaska 1):

Her

Tern:

Tossonsiem 6plbUpams 0OUH UNU HECKOILKO NPABUNbHBIX 0MEemos u3 3adanno2o cnucka. (MC/MA)
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K xakoMy meTonry 00y4eHHst OTHOCHUTCS KiacTepu3anus ?

Kak Ha3pIBaeTcs BUJ aKTUBALlMU HEWPOHOB, IIPU KOTOPOM BCE HEHPOHBI CETU OJHOBPEMEHHO
BEIUHCIISIIOT CETEBBIC BXO/IBI C TOMOLIBIO (DYHKIIMH PAaCTIPOCTPAHEHHMS, aKTUBALIMIO C TIOMOIIBI0 (pyHKINY| Ve
AKTHBAIMY ¥ BBIXOAHBIC JAHHBIE C IOMOIIBIO (QYHKIIMU BBIXOJIA, TIOCIIE ITOTO IIUKJI aKTUBAUU
3aBepILIeH?
Bana no ymoauanuw| 1
CuryuaiiHblii mopsiiox orsetos| [la
HymepoBaTh BapuaHTBI OTBEeTOB?| a
HITpad 3a Ka:KayI0 HENPABWIbHYIO MONBITKY: 33.3
ID-HOMep:

# OtBeThI Ot3bI1B Ounenka
A. CuHXpOHHas aKTHBalLUs HEHPOHOB 100
B. CiyyaliHblid TOPSAOK aKTUBALUU 0
C. Crnyyvalinas nepecTaHOBKa 0

OO0muii 0T3BIB K BOIIPOCY:

J1J1s1 J1I1060r0 NpaBUJILHOIO OTBETA: Bau otBeT BepHBIH.

J1J1s1 J1II060r0 HeNMpaBUILHOTO OTBETA: Bam otBeT HenpaBUIIbHBII.
Monckaska 1:

[Toka3aTh KOJINYECTBO NMPABHIBHBIX Her

orBeToB (IToackaska 1):

YnaauTh HeKOppeKTHbIEC OTBEThI Her

(ITonckaska 1):

Tern:

Tossonsiem 6plbUpams 0OUH UNU HECKOILKO NPABUNbHBIX 0MEemos u3 3adanno2o cnucka. (MC/MA)

MC

Basi no ymoryanuio:

1

Cay4aiiHblii IOPSAOK OTBETOB

Ja

B. 00y4EeHUIO ¢ yUHuTeNIeM

HymepoBaTh BapuaHTBI OTBEeTOB?| a
LITpad 3a Ka:KayI0 HENPABWIbHYIO MONBITKY: 33.3
ID-HOMep:
# OtBeThI Ot3bI1B Ounenka
00ydeHUI0 0e3 yuuTems 100
0

OO0l 0T3BIB K BOIIPOCY:

/11 1106010 NPABUILHOIO OTBETA:

Bamt oTBeT BepHBIH.

11 1106010 HENPABUJIBLHOIO OTBETA:

Bai oTBeT HenpaBUIIbHBII.

Iloackaska 1:

[loka3aTh KOJIN4YE€CTBO NPABUIbHbBIX
orBeToB (IToackaska 1):

Her

Y 1a1uTh HeKOPpPeKTHbIE OTBEThI
(ITonckaska 1):

Her

Tern:

Tossonsiem 6plOUpams 0OUH UNU HECKOILKO NPABUNbHBIX 0MEemos u3 3adannozo cnucka. (MC/MA)
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HEHPOHHBIX CETAX?

Kak Ha3pIBaeTCs KOIMYECTBO HOBTOpeHI/Iﬁ ITUKJIOB 06yqu1/I;1 JJIA BCel BLI60pKPI JaHHBIX B

wmC

Bani no ymoryanuio:

1

CuryuaiiHblii mopsiiox orsetos| [la

HymepoBaTh BapuaHTBI OTBEeTOB?| a

IITpad 3a Ka:KayI0 HENPABWIbHYIO MONBITKY: 33.3

ID-HOMep:

# OtBeThI Ot3b1B Ounenka
A. snoxa (epoch) 100
B. TOYHOCTS (accuracy) 0
C. MTOJTHOCBSI3HEIN C10ii (dense) 0

OO0uii 0T3BIB K BOIIPOCY:

J1J1s1 J1I1060r0 NpaBUJILHOIO OTBETA: Bau otBet BepHBIH.

J1J1s1 J1II060r0 HeNMpaBUJILHOTO OTBETA: Bam otBeT HenpaBUIIbHBII.
Monckaska 1:

[Toka3aTh KOJINYECTBO NMPABHIBHBIX Her

orBeToB (IToackaska 1):

Y nannTh HeKOppeKTHbIE 0TBETHI Her

(ITonckaska 1):

Tern:

Tossonsiem 6b16Upams 0OUH UNU HECKOILKO NPABUNbHBIX 0MEemos u3 3adannozo cnucka. (MC/MA)

Kaxk HazpIBeTcst o0avynas miatdopma ¢ IperyCTaHOBICHHBIM ITPOrPaMMHBIM 00ecrieYeHneM 1
oubmmorekamu (Keras, TensorFLow, Jupyter Notebook u T.11.) [utst TpoBeACHUS PECYPCOSMKIX mMC
BBHIYHCIICHUI?

Bana no ymoauanuo:| 1
CuryuaiiHblii mopsiiox orsetos| [la
HymepoBaTh BapuaHTBI OTBEeTOB?| 2
LITpad 3a Ka:KayI0 HENPABWIbHYIO MONBITKY: 33.3
ID-HOMep:

# OtBeThI OT3bIB Ounenka
A. Google Colaboratory 100
B. PyTorch 0
C. JSON 0

OO0muUii 0T3BIB K BOIIPOCY:

/11 1106010 NPABUJILHOIO OTBETA:

Bamr oTBeT BepHBIH.

11 1106010 HENPABUJIBHOIO OTBETA:

Bai orBeT HenpaBUIIbHBII.

Iloackaska 1:

[loka3aTh KOJIN4YECTBO NPABUIbHBIX
orBeToB (IToackaska 1):

Her

Y 1a1uTh HeKOPPEKTHbIE OTBEThI
(ITonckaska 1):

Her

Tern:

Tossonsiem 6blb6Upams 0OUH UNU HECKOILKO NPABUNbHBIX OMEemo8 U3 3a0antnoeo cnucka. (MC/MA)
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[Mpumenenne k HeHpoHY HETMHEHHONW (QYHKIIMN Ha3bIBACTCA. .. MC
Bann no ymonuanuo:) 1
CuryuaiiHblii mopsiiox orsetos| [la
HymepoBaTh BapuaHTBI OTBEeTOB?| a
IITpad 3a Ka:KayI0 HENPABWIbHYIO MONBITKY: 33.3
ID-HOMep:

# OtBeThI Ot3b1B Ounenka
A. aKTUBaLMEH HEHpoHa 100
B. o0y4yeHneM HeHpPOHHOW CeTH 0
C. CBEPTKOI 0

OO0l 0T3BIB K BOIIPOCY:
/11 1106010 NPABUJILHOIO OTBETA: Bamr oTBeT BepHBIH.
11 1106010 HENPABUJIBLHOIO OTBETA: Bamr oTBeT HENpaBUIIBHBINI.
Monckaska 1:
[Toka3aTh KOJINYECTBO NMPABHIBHBIX Her
orBeToB (IToackaska 1):
Y naanTh HeKOppeKTHbIE 0TBETHI Her
(ITonckaska 1):
Term:
Tossonsiem 6plbUpams 0OUH UNU HECKOILKO NPABUNbHBIX 0MEemos u3 3adannozo cnucka. (MC/MA)
CuHarc - pa3BeTBIEHHBIN OTPOCTOK HEHPOHA, KOTOPHIH MMOTy4aeT HH(pOpMannio yepe3 XUMHUIECKHE
(MM DIIEKTPUYECKUE) CHHATICHI OT aKCOHOB (MJTH JICHAPUTOB U COMBI) IpYTUX HEHPOHOB U nepenaér e€ |TF
epes MIEKTPUUSCKUI CUTHAII TeJly HelpoHa.
Bana no ymoauanuo:| 1
ID-HOMep:
OtBeTnl Ot3b1B Ounenka
Bepno 0
Hesepuo 100
OO0l 0T3BIB K BOIIPOCY:
Term:

Yemanosumo oyenxy "100" 0ns npasunsroeo omeema.

JleHApHT - MECTO KOHTAKTa MEXIy IBYMsl HEHPOHAMH MM MEXAY HEHPOHOM M TIOJTy4aromiel CUrHaI TF

P PEKTOPHOI KIETKOM.

Bana no ymoauanuo:| 1
ID-HOMep:
OtBeTnl Ot3b1B Ounenka
Bepno 0
Hesepuo 100
OO0l 0T3BIB K BOIIPOCY:
Term:
Yemanosumo oyenxy "100" 0ns npasunsroeo omeema.
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Bepno 1 copmynmpoBano nepsoe npasuino Xeb66a: "Ecau cuenan nepcenmpona Hegeper U pageH TF
HYII0, MO HEOOXOOUMO Y8eTUUUMb 8eCa MeX 6X0008, HA Komopble bvlia nodana eounuya'?
Bann no ymonuanuo:) 1
ID-HOMep:
OT1BeTbI OT13b1B Ouenka
Bepno 100
Hesepuo 0
OO0uUii 0T3BIB K BOIIPOCY:
Tern:
Yemanosumo oyenxy "100" 0ns npasunsroeo omeema.
[Tpu TomosmornyeckoM NOpsIKe aKTHBALNHI HEWPOHBI OOHOBIIAIOTCS B TEYEHUE OJJHOTO LIUKJIA U B TF
COOTBETCTBUM C (PUKCHPOBAHHBIM HOPAAKOM. [Topsiok orpeaessieTcst TONOIOTuel CeTH.
Bann no ymonuanuo:) 1
ID-HOMep:
OTtBeTbI OT13b1B Ouenka
Bepno 100
Hesepuo 0
OO01uii 0T3BIB K BOIIPOCY:
Tern:
Yemanoeums oyenxy "100" 0na npasunvroeo omeema.
OOyueHne HEHPOHHOI CeTH - TIOMCK KOMOMHAIIMY NTapaMeTPOB MOJIENTH, MUHUMH3HPYIOIINX TF
(YHKIIMIO IOTEPBH IS TAHHOTO Habopa 00yJaroNix JaHHBIX U COOTBETCTBYOIIMX UM LIEJICH.
Bann no ymonuanuo:) 1
ID-HOMep:
OTtBeTbI OT13b1B Ouenka
Bepno 100
0

Hesepno
OO0muUii 0T3BIB K BOIIPOCY:

Tern:
Yemanosumo oyenxy "100" ons npasunsroeo omeema.

MHoroc0iHbIi IEPCENTPOH - HEHPOHHAS CETh NMPSIMOTO PACTIPOCTPAHEHHMs CHTHaIIA (6e3 00paTHBIX
CBsI3€i1), B KOTOPOH BXOIHOM CHTHAJI peoOpasyeTcsl B BEIXOAHOM, IPOXOIS ITOCIIE0BATEIBHO Yepes3 TF

HCCKOJIBKO CJIOCB.

Bana no ymoauanuo:| 1
ID-HOMep:

OTBeThI OT13bIB Onenka
100

Bepno
Hesepuo 0
OO01uii 0T3BIB K BOIIPOCY:

Tern:
Yemanosumo oyenxy "100" ons npasunvrozo omeema.
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OpnoMmepHast Kiaccu(puKanys - 3T0 KjIaccUpUKaIys 10 OTHOMY NPU3HAKY. TF
Bana no ymoauanuw| 1

ID-HOMep:
OtBeTnl Ot3b1B Ounenka
Bepno 100
Hesepuo 0
OO01uii 0T3BIB K BOIIPOCY:
Teru:
Yemanosumo oyenxy "100" ona npasunvriozo omeema.
Knacrepusanus - pa3dbnuenne cOBOKYITHOCTH OOBEKTOB HA OIHOPOAHBIE TPYMITHI ( KIACTEPHI HIIN TF
KJIACCHI).
Bana no ymoauanuw| 1
ID-HOMep:
OtBeTnl Ot3b1B Ounenka
Bepno 100
0

Hesepno
OO01uii 0T3BIB K BOIIPOCY:

Term:
Yemanosumo oyenxy "100" 0ns npasunsroeo omeema.

HpI/I 3HAYCHUAX HNPOCTPAHCTBCHHOT'O padMepa @Hanpa Cy6HI/ICKp€TI/I3aHI/II/IH F=3 u BenmuuHEe! mara TF
CyﬁﬂI/ICerTI/I?)aHI/II/I S=2 Cy6HI/ICKp€TI/I3aHI/I${ Ha3bIBaCTCA HGperCCTHOﬁ.

Bana no ymoauanuw| 1
ID-HOMep:

Onenka

Bepno 100
0

Hesepno
OO0muUii 0T3BIB K BOIIPOCY:

OTBeThI OT13bIB

Term:
Yemanosumo oyenxy "100" 0ns npasunsroeo omeema.

MarmmuaHOe 06yquHe - ACIICKT UCKYCCTBCHHOI'O MHTCIIJICKTA, HO3BOJ’IHIOIIII/II>1 KOMIIBOTCPY 06yanf,c;1 TF

06e3 He0OX0IMMOCTH HENOCPEICTBEHHOTO ITPOTPaMMHPOBAHUSI.

Bana no ymoauanuo:| 1
ID-HOMep:

Onenka

Bepno 100
0

OTBeThI OT13bIB

Hesepno
OO0muUii 0T3BIB K BOIIPOCY:

Term:
Yemanosumo oyenxy "100" 0ns npasunsroeo omeema.
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