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Paouas mporpamma mucHHIIHHEL «Heiiponnble cetm» s 06GydarOmuxcs 110
HanpaBieHuIo moAroToBkd 10.04.01 HMudopmanuonnas 6e30macHOCTS (Marucrepckas
nporpamma: MHpopmanmonHas Ge30macHOCTE), COCTAaBIeHA HA OCHOBAHUH @enepansHOro
TOCYNapCTBEHHOTO 00pPa30BaTENBHOTO CTAHAPTA BHICHIETO OGPA30BAHHUS — MarucrTparypa Io
HarpaslIeHuo  moArotoBku 10.04.01 Mudopmauronnas 6esomacHocTs, YTBEPKACHHOTO
IIpUKa30M MUHHCTEPCTBO HAYKH U BBICIIEro 06pa3oBanus Poccmifckoi benepamuu [Mpukas ot 26
HOsOps 2020 r. Ne 1455(c m3m. wu mom.). Tlopsimka OpraHM3auME W OCYIIECTBICHHS
00pa3oBaTeNbHON NESTENBHOCTH MO 00pa30BaTeIbHBM IIporpamMMam BBICIIEr0 00pa3oBaHUS —
nporpaMMaM  GaxalaBpuara, IIpOrpaMMaM — CIEIHAINTETa, IIpOrpamMMaM  MarucTparypel,
YTBEPKACHHOTO TMpHKa3oM MHHHCTEpCTBA HAyKH H BBICIIErO0 06pa3soBaHhs POCCHHCKOM
Qenepauun ot 06 ampesns 2021 1. Ne 245 (¢ usm. u JIOIL.), B COOTBETCTBHH C YYeOHBIM IUIAHOM,
YTBEPXKIEHHBIM YueHbM coBeToM DI'BOY BO «Joul'V» s nabopa 2024 roja.

Pazpabotunk:

JoneHt o

Kaeaps! paxuopu3nKu 77 M.B. babuuesa
¥ HH(POKOMMYHUKAIIMOHHBIX TEXHOJIOTHiA YL

Pabouas nporpamMma yTBepsk/ieHa Ha 3aceaHUK Kadenpsl painohu3uKy 1
HH(pOKOMMYHUKAIMOHHBIX TEXHOJIOTHA
[Tporokon ot 26.03.2024 r. Ne 16

3aBenyromuii kadenpoit .B. larumnos
COI''TACOBAHO: o

U.o. nexaHa GpU3HKO-TEXHHUECKOTO baxynsreTa /{j//(/ C.A. ®omenxo
28.03.2024 r.

YueOHO-METO AU eCKas KOMHCCHS (PH3MKO-TEXHHYECKOTo (haKyIBTeTa
IIpoToxoin ot 27.03.2024 1. Ne 2
IIpencenarens ( / B. H. Korenko

PykoBonmutesns ocHOBHOIM IpodecCHOHANEHON

/
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1. MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA30OBATEJIbBHOM I[TPOI'PAMMEBI

1.1. TpeGoBaHus K MPeIBapUTEIBHON TOATOTOBKE OOYYAIONIUXCS, MPEIIICCTBYIONINE H
COITYTCTBYIOIIHE AUCIUILTAHBI, HA KOTOPBIX OCHOBBIBASTCS M3yUCHHUE JTAHHOM:

JTUCHUIUIMHBL ~ TIporpaMMbl  OakanmaBpuata:  WHpopmatuka, MuHpopmanuoHHbIe
TEXHOJIOTHH, SI3bIKH mporpamMmupoBanus, Teopus nadpopmanuu, [TakeTbl IPHUKIIATHBIX TPOTPaMM
JUIst 00paboTKK M300paxkeHui, Moienn u MeTo ibl 6e30macHoro HHGHOPMAIIMOHHOTO 0OMEHa.

1.2. IuCUMIUTMHBI, KypCOBBIC PAOOTHI M TPAKTHKH, I KOTOPBIX OCBOCHHE JTaHHOMN
JTUCITUTIMHBI HEOOXOIMMO KaK MPEeIIeCTBYIOIIEE:

CKpHUIITOBBIC SI3BIKH IPOTPAMMHPOBaHUS, BBelcHWE B HMCKYCCTBEHHBIM HHTEIUICKT,
Mogenn u Meronsl 0e30macHOro MHPOPMALMOHHOrO oOMeHa, AHanu3 Oe3omacHOCTH web-
POeKTOB, [IporpaMMHoO-anmapaTHbie CPeICTBA 3aMTUTHI HHPOPMAITUH.

[IpousBoacTBEeHHAsT TMpakTUKa: HAyYHO-HCCIEOBaTeNbcKas padora (oOs3arenbHas),
[Tpon3BoaCTBEHHAS MPAKTHUKA: MPESIIUTUIOMHAS IPAKTHKA (00s3aTeIIbHAS).

2. OITMCAHUE ANCHUIJIMHBI

2.1. O6uas xapakTepucTUKa
HanmeHnoBanue nokazaress
Ha3zBanue o0pa3oBaTenbHOM porpaMmbl

3HaueHue nokasaress
10.04.01 UudopmanmonHas 6e300acHOCTb
(Maructepckast mporpamMma:
HNudopmanmonHnas 6€301MacHOCTb)
b1.B.O/1.4 Heliponusie cetu

Iudp u Ha3BaHKUE B COOTBETCTBHH C
y4e0HBIM TJIAHOM

YacTts 00pa3oBaTeIbHON MPOrpPaMMBbI
KosndecTBo 3aueTHBIX ¢AMHUIL / BCErO YacoB

BapuaTtuBHas yactb: BEIOOD By3a
41144

2.2. Pacnipeenenne 4acoB 1o opmam u nepuojiaM o0ydeHus

OO0111E€ KOIMYECTBO YaCOB
o
= CaMoCTOs-
dopma 218 .
> | 2 JeKkiu- | mabopa- | MpakTU- | TEIbHOMN dopma
00yJeHHS & 5 BCETO
5 OHHBIX | TOPHBIX | YECKUX | paboThHI + KOHTPOJIS
KOHTPOJIb

Ounas 1 2 15 30 15 84 144 JK3aMEH
OuHo- 2 3 5 8 5 126 144 JK3aMEH
3a04YHas

3. HEJIN JUCHUITJINHBI
N3y4nTh OCHOBHBIE MOJI0KEHUS TEOPUU HEUPOHHBIX CETEW U METO/IbI UX IPUMEHEHHUS IIPU
pEeIlIeHnH 3aay.

4. KOMIETEHIIMN OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMBI, UX NHIMKATOPHBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHM A

4.1. KomnereHumnu

Komnerenmmu WHuKaTopsl Pe3ynbraThl 00yueHHs
[1K-2 Pazpabotka [K-2.1 3HaeT COBPEMEHHBIE TEXHOJOTMU CO3/aHUA U
CHCTEM 3allUThI OnenuBanue (YHKIIMOHUPOBAHUS HEUPOCETEBBIX CHCTEM.
uHpOpMaIUn YPOBHS Ymeer pas3pabareiBaTh HEWPOHHBIE CETH IS
aBTOMATU3UPOBAHHBIX | O€30MMACHOCTH | pelIeHHs Npo(eCCHOHATBHBIX 3a/a4.
cucteMm (06.33).
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KOMITBIOTCPHBIX
CHUCTEM

YMeeT wHcCHonb30BaTh TOTOBBIE HEHPOCETEBBIE
pelieHsl € IEIbl0 BBIABICHUS MOTEHIHMATbHBIX

ys3BUMOCTell  Oe3omacHOCTH  WHpOpMANMKA B
aBTOMAaTH3HPOBAHHBIX CUCTEMAX.

5. [IPOT'PAMMA JTMCHUITJIMHBI

HazBaunue teMnl

Kpatkoe conepxanue TeMbl (BOIPOCHI TEMBI)

1.Maremarnueckas
MOJIETIb HEMPOHA.

1.1. OcHoBsl HelipoOuosnoruu. Mozens Mo3ra.

1.2. HetipoHHas ceTb.

1.3. UckyccrBennslii Helipon Mak-Kamnoka — [Tutrca.

1.4. YpaBHeHUE HEHPOHA CO CMEIICHUEM

1.5. ®OyHKIUU aKTUBAIUY.

1.6. Kimaccuueckuii mepcenTpoH.

1.7. VlckyccTBEHHbIE HEHPOHHBIE CETH.

1.8. ApxuTtekTypa HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

1.9. HabGop cpenctB ajis Co3MaHMs, WHUITUAIA3ANNHA, O0YyICHUS,
MOJICTTUPOBAHUS M BU3YaAJIU3ALIUU CETH

2. Metoabl 00yueHus
HEUPOHHBIX CETEH.

2.1. OcHOBHBIE METO/IbI O0YUYECHHSI HEHPOHHBIX CETEH.

2.2. O0y4eHue ¢ yuuTesieM U 0e3 yIuTes.

2.3. O6yuenue Xe006a.

2.4. Pemenue 3a1aun OMHApPHOW KJIacCU(PUKAIIUN.

2.5. [loHsATHE TPATUEHTHOTO CITYCKA.

2.6. [ToBepXHOCTDH OIIMOKH.

2.7. O0y4yeHne HEWPOHHOU CETH METOIOM IPAUSHTHOTO CIyCKa

3. Pemenue 3agaun
perpeccun
MHOTOCJIONHBIM
MepcenTpoOHOM

3.1. MaremaTtnueckue METOJbl PCIICHUS 3aJa4yd PErpeccu M
anmpOKCUMAIIUH.

3.2. MHOTOCIOWHBIN MTEPCENTPOH, 3a/1a4u JJISI MHOTOCIIOHHOTO
MepCcenTpoHa.

3.3. Pemenue 3amaun perpeccuu pa3HbIMU apXUTEKTYpPaMHU.

3.4. ONTUMH3ATOPHI.

3.5. OrpanudeHus perpeCCUOHHON MOJICITH.

3.6. CriernayibHbBIE THITHI HEHPOHHBIX CETEH.

4. CraniapTHble
aApXUTEKTYPHI
HEHUPOHHBIX CETEN

4.4. ApXuTeKTyphl paAHaTbHBIX 0a3UCHBIX HEHPOHHBIX CETeH
o011ero BUIa U crienuaibHble QYHKIMH JJIS UX CO3/IaHUS U
ABTOMATHUYECKOW HACTPOUKHU BECOB U CMEIICHUI

4.5. RBF cetu ¢ HyneBoii 1 HeHyJ1eBOIl OIIMOKOM.

4.6. HpI0TOHOBCKHE U TPaTUeHTHBIE METObI O0yUEHHSI.

4.7. KpoccanTponus u copTMaKc.

4.8. CamooOyuaronuecs: HelipoHHble ceTi. KapTel KoxoHeHHa.

5. LVQ-cern.

5.1. Camoopranmsyrouuxcs LVQ-cern.

5.2. ApXUTEKTYpBI CAMOOPTAHU3YOIINXCSI HEHPOHHBIX CETEH THIIA
LVQ u ciennanbHble QYHKIIUU A7 UX CO3TAHMS.

5.3. Pemenue 3a1a4m KjaacTepu3aluy U Kiaccu(puKaIum.

5.4. PacnioznaBanue ¢hopMbl mpeameToB ceThio LVQ.

6.AccolaTuBHEIE
3aIIOMHUHAIOLIAE
HEUPOHHBIE CETH.

6.1. AccoruaTuBHas MaMsITh U ceTH XOMpUIa.

6.2. [Ipumenenue cereid Xomduiaa s perieHus 3a1a4
pacrno3HaBaHUs 00pa30B U CO3/IaHUS ACCOLMATUBHOMN MaMsITH
6.3. JloKHbIe aTPaKTOPhI U XUMEPHI.

Pacno3HaBaHue 3amyMaeHHBIX 00pa3oB  ceThio Xomduiaa.

7. PexyppeHTHbIE
HEUPOHHBIE CETH.

7.1. CaMoOpraHu3yoIuecss HEHPOHHBIE CETU U CETH C BCTPEYHBIM
pacnpocTpaHECHUEM.
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7.3.
7.4.

7.2. PekyppeHTHbIC HEHPOHHBIE CETH.
LSTM (Long Short Term Memory).
Ceru Dnmana.

7.5. Onpenenenre aMIUIUTY 16l CUTHAJIA CEThIO DIMaHa.

8. CBepTOUHBIC 8.1.

HEUPOHHBIE CETH

8.5.

KapTUHKC.

8.8. Peayimzanusi CBEpTOYHOTO CIIOS.
8.9. M3BecTHBIC apXUTEKTYPhI CBEPTOYHBIX HEHPOHHBIX CETEH.

[Tonsitue cBepTku. Onepanus CBEPTKH.
8.2. IIpocThie apXUTEKTYpHI Ha CBEPTKAX.
8.3. Ilagmuur U cTpai.
8.4. PacueT pa3MepHOCTH BBIXOJHOTO CIOA.
Kackan cBepTok.
8.6. Makc-myuuHT.
8.7. ®WIBTPHI sI1Ipa U UX POJIb B TIOUCKE H300paKEeHUS HA

6. CTPYKTYPA U COAEPXXAHUE ANCHUIIJIMHbBI

6.1. ®opma 00yueHus — ouHas, Kypc — 1, cemecTp — 2

HanmenoBaHus pa3aciioB U TEM

KonunuectBo yacoB

Jlekn. | Jla6op. | Ilpakr. | CPC+K | Bcero
1.MaTtemaTHueckasi MOJieJib HEMpoHa. 1 2 1 10 14
2. Metoibl 00y4YeHHsI HSUPOHHBIX CETEH. 2 4 2 10 18
3. Pemenue 3agaun perpeccun 2 4 2 10 18
MHOTOCJIOHBIM IEPCENTPOHOM
4. CrangapTHbIE apXUTEKTYPbl HEHPOHHBIX 2 4 2 10 18
ceren
5. LVQ-cern. 2 4 2 10 18
6.AccolMaTUBHBIC 3aTIOMUHAIOIITUE 2 4 2 10 18
HEHPOHHBIE CETH.
7. PekyppeHTHbIE HEHPOHHBIE CETH. 2 4 2 10 18
8. CBepTOUYHBIC HEUPOHHBIE CETU 2 4 2 14 22
NTOI'O 3A CEMECTP 15 30 16 84 144
6.1. ®opma o0yueHHsI — OYHO-3a04Has1, Kypc — 2, ceMecTp — 3
HawnmeHoBaHMS pa3ienoB 1 TeM Konmuectso acos
Jlexku. | Jla6op. | Ilpakr. | CPC+K | Beero
1.MaremaTudeckas MOJeJIb HEHpOHa. 0,6 1 0,6 15 17,2
2. Meto1bl 00y4YeHHsI HSHPOHHBIX CETEH. 0,6 1 0,6 18 20,2
3. Pemienue 3agauu perpeccuu 0,6 1 0,6 15 17,2
MHOTOCJIOWHBIM NEPCENTPOHOM
4. CranapTHbIE apXUTEKTYPbl HEHPOHHBIX 0,8 1 0,8 18 20,6
ceTen
5. LVQ-cern. 0,6 1 0,6 15 17,2
6.AccolunaTuBHBIE 3aIIOMUHAIOIINE 0,6 1 0,6 15 17,2
HEHPOHHBIE CETH.
7. PexyppeHTHbIE HEHPOHHBIE CETH. 0,6 1 0,6 15 17,2
8. CBepTOUYHBIC HEUPOHHBIC CETU 0,6 1 0,6 15 17,2
NTOI'O 3A CEMECTP 5 8 5 126 144
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7. OUEHOYHBIE MATEPHAJIBI (CPEICTBA) UIS1 TEKVIIET'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOJBHBIE BOITPOCHI

1. Maremaruyeckast Mozienb HelipoHa. 3a1auu JUIsl OTHOTO HEHpoHa.

2. AIITOPATM CTOXaCTHYECKOTO TPAJWEHTHOTO CITyCKa ¢ MOMEHTOM. B d4eM CyTh
IIPEUMYIIECTBO NIEPE]] IPOCTHIM CTOXACTUYECKUM I'PAJUEHTHBIM CIIyCKOM.

3. AxtuBanmonHslie QyHkuuu. s gero HyxHbl. Kakue cymecTByoT.

4. Haiinure BecoBble KOA(PHUIMEHTH U CMELICHHUE, KOTOPhIE MO3BOJISIOT MOAEIHPOBATH
¢yuxuto "HE" npu nomormu o1HOTO HEeipoHa co CTyneH4aTol pyHKIMeH akTHBALIUH.

5. MHorocnoiabiii  nepcentpoH. CtpykTypa. 3ajadd, pemiaeMbleé MHOTOCIONHBIM
HEPCENTPOHOM.

6. Uro Takoe batch? s kakux 1eneil OH NpUMEHSIETCS B allroputme?

7. Yro takoe pudding u aiis yero oH HyxeH? [lokaxkuTte Ha mpuMepe.

8. Haiinute BecoBble KO3(DPUIMEHTHI U CMEIIEHUE, KOTOPbIE MO3BOJIAIOT MOJIEIUPOBATh
¢ysxuto "N" npu noMomy oAHOro HepoHa CO CTYIEHYaToN (QYHKIMEH aKTUBaIUH.

9. Yro Takoe Mmeron oOyueHus Rprop? B uem ero mpeumymecTBo nepen IpyruMHU
MeTOoAaMH OOy4deHHs?

10. HeiiponHsle ceTH 11 pacro3HaBaHus n3o0paxeHuid. CBepToUHbIC HEHPOHHBIE CETH.

11. HaiinguTe BecoBble KOA((UIIMEHTHI U CMEIIEHUE, KOTOPbIE MTO3BOJISIIOT MOJEIUPOBATh
¢ynkuuto "MJIN" npu nomMouy 0AHOro HEHpOHA CO CTyNEeHYaTON (GYHKIMEH aKTUBALIUH.

12. Kakue meronbl oOyueHHs HEWPOHHBIX ceTeld BBl 3Haere? [IpuBenwre mpumepsl u
00J1aCTH IPUMEHEHHUSL.

13. Haiinure BecoBbie KOA(GUIMEHTH U CMEIIEHUE, KOTOPBIE TIO3BOJISIIOT MOACTHPOBATh
¢ynkuuro "MCKIIFIOYAIOIIEE MJIN" npu moMomy OJHOTO WJIM HECKOJIBKMX HEHMPOHOB CO
CTyNeHYaTON (PyHKINEH aKTUBAIIUH.

14. Yem anroput™m rpajueHTHOrO CIycKa OTJIMYAETCS OT aJrOPUTMa CTOXAaCTHYECKOTO
rpagueHTHOro cmycka? KakoBbl JOCTOMHCTBA M HEAOCTATKH, OOJIACTH NPHUMEHUMOCTH 3THX
METO0B 00y4YeHus?

15. B kakux 3amagax npumensercs pynkuus SoftMax? Uro oHa u3 ceds npeacrasiser?

16. Ha xoopauHaTHOM tiockoctr uMmeercs 4 touku A(0,1), B(1,1), C(1,0) u D(0,0).
[TonGepute mapameTpsl A7t HEHPOHA, KOTOPBI OB OTHOCHII ObI TOUkK A U B, k mepBomy Kiaccy,
a Touku C u D- Ko BTOpoMy KJ1accy.

7.2. TeMBl JOKIaI0B

Heiiponnsie cetu 1 n300pa3uTeabHOE UCKYCCTBO
Heiiponnsie cetn ¥ 4at 0OTHI

Heliponnele cetn u meauiuHa

HeiiponHsle ceT u BUPTyaabHas peaIbHOCTb
HelipoHHble ceTH ¥ KOHTEKCTHAs peKJiaMa
HeiiponHsble ceTh ¥ 3KOHOMMKA

HeitpoHHsie ceTH U COLIMOJIOTHUS

HeiipoHHble ceTu U A3bIKO3HAHKE, TUHTBUCTHKA
HeiliponHnsie cetu 1 poOOTHI

0. HeiipoHHble ceTn 3aMEHSIOT YeIoBeKa

1. HeilipoHHble ceTH B3aUMOJIEHCTBYIOIIME C YETOBEYECKMM MO3TOM
12. HeiipoHHble c€TH U aBTOMOOUIU

13. HeilipoHHBIE CETH U MAIIMHHOE 3pEHUE

14. Heiiponnsie cetd U MHPOpPMAIMOHHAsA O€30MaCHOCTh
15. HeiiponHnbie ceT W MalTUHHBIN EPEBO/T

16. Heiiponnsie cetn u MoaupuKanus u300pakeHui

17. HelipoHHbIE C€TH B UTPOBOM UHIYCTPUU

RBRBoOoo~NO N R



7.3. O0pazern coaep:kaHHUs IK3aMEHAIMOHHOTO Owuiera (MpU HaJIMYWU SK3aMeHa 10
JTUCITUTIITUHE)
JloHenkuii rocy 1apCTBEHHbI YHUBEPCUTET
OU3NKO-TEXHUUECKUH (PaKyIbTET

Kadenpa pagnodpusnku u "HOOKOMMYHUKAITMOHHBIX TEXHOJIOTUI
IIporpamma Beicuiero oOpa3oBaHus [Iporpamma marucTpaTypsl
Hanpasnenue noarorosku 10.04.01 Mudopmanmonnas 6e30nacHoCTb
[Tpoduiib NOATOTOBKH WNudopmannonnas 6€300acHOCTb
®opma o0yuenus OuHas
Cemectp  Bropoit
Jucuunnuza Heliponnsie cetu

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Maremarnueckast MoJieab HEMPOHA. 3a/1auu JUIsl OJHOTO HEMpPOHa.

2. Urto takoe MSE? ®opmyina, mo KOTOpoi BeraucisieTcs. I e npumensiercs?

B yem pa3nuna mexay cBeprouHbIMbl HelipoHHbIMU ceTsiMu LeNet (1998), AlexNet
(2012), VGG (2014), GoogLeNet (2015) u ResNet (2015)?
4. Kaxue Beca m cmemenne nus Bxoanoro Bektopa [0 1] mcmome3ys QyHKuuo
aKTUBAI[MU TUIIA CUTMOU/I, IO3BOJIST HA BbIX0/1€ MOIy4yuTh [1 0]?
OO0BACHHUTE, UTO O3HAYAET KO
x=[3.54 4555566.577588.599.510];
y=sin(x)./(X.*x)
net=newff([3.5, 10] ,[5,1],{'tansig", 'purelin’ },'trainbfg’);
5. net.performFcn="sse’;
net.trainParam.goal=0.001
net.trainParam.epochs=100;
[net,tr]=train(net,x,y)
an=sim(net1,x)

YTBEpKIACHO HA 3aB. xadenpoii PO u
3aceTaHuu KadeIphl. UKT
Ne oT

B.B. JlanunoB

201 . DK3aMeHaTop M.B.babuueBa

B ciyuae Benenus yueOHOTo mpoliecca ¢ HCIOJIB30BAaHHEM JJIEKTPOHHOTO OOyUYeHHs U
JTUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHH, colep)kaHue OueTa MOXKET OTIMYaThCA OT
MIPUBEJICHHOTO.

8. PACIIPEAEJIEHUE BFAJIJIOB, KOTOPBIE ITOJIYUHAIOT OBYHAIOUIUECSH

OO0mas oleHKa 3HaHWKM OOYYalOIIUXCS MO JUCHMIUIMHE TpoBoautTces mo 100-0ammsHOo#
[IKajJe MCXO0Ji M3 MaKCMMyMa, MPUBEIECHHOTrO B Tabnuie Hike. OpraHu3allMOHHO-ydeOHas
paboTa B ayAMTOpUM OIIEHMBAETCA HA OCHOBE TAKMX KPUTEPUEB KaK MOCEIIAeMOCTb 3aHITHIA,
CBOEBPEMEHHOE M KAaue€CTBEHHOE BBIINOJIHEHUE AOMAIIHUX 3aJaHWl, aKTUBHOCTh BO BpeMs
MIPOBEICHUS JICKIIMOHHBIX M TPAKTUYECKHX 3aHATHH (ydacThe B OOCYXKJACHHH TEKYIIEeTro W
MPOMJIEHHOT0 MaTepuaia, peleHue 3a1ad u T.11.).

8.1. Cemectp 1



Howmepa pa3nenos Bunst pabot MaxcimaibHoe
KOJINYECTBO 0AJIJIOB
Texkymuii KOHTPOJIb: 5
1-8 [TpakTuyeckue paboThI 10
JlaGopaTopHbIie pabOThI 24
Jlokaa mo BEIOpaHHOM TeMe 11
UTOI'O 50
OKk3aMeH 50
OO0t UTOT 3a ceMecTp 100

CooTBeTCTBUE OAIOB OLIEHKE

O11eHKa M0 NATHOAUILHOM IIKaJIe
KonunuectBo 6anios "
s 100 ECTS | Dx3amen, nudpdepeHInpoBaHHBIN 3auer
3a4er

90-100 A OTJIINYHO 3a4YTEHO
80-89 B 3a4TEHO
75-79 C Xopotto 3a4TEHO
70-74 D 3a4TCHO
60-69 E YAOBIETBOPUTEIBHO ATTOHO
35-59 FX HE 3a4TCHO

0-34 = HEYJIOBJIETBOPUTEIHHO e 3a9TeH0

9. OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOLLECCA JJI JIML C
OI'PAHMYEHHBIMU BO3MOXHOCTAMMU 310POBbA 1 UHBAJINZIOB

B xozxe peanuzanuu QUCHUILTHHBI UCTIOIB3YIOTCS CIEIYIONINE JOMOTHUTEIBHBIE METOIBI
00yYeHHUs, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIlU OO0YJarOIINXCS B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOEHHOCTEH:

1) JUISL CTIETIBIX M CITA00BHISIINX

- TeKIUU 0(hOPMIISIOTCS B BUJIE DJIEKTPOHHOTO IOKYMEHTA, JOCTYITHOTO C TIOMOIIIBIO
KOMITBIOTEPA CO CICIIMATU3NPOBAHHBIM IPOTPAMMHBIM 00eCIICYCHHEM;

- JUIS ~ BBINIOJMHEHHs]  3aJlaHusi  Tpd  HEOOXOAMMOCTH  MPEAOCTABISICTCS
YBEJIMUUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKe UCIIOIh30BaHUE COOCTBEHHBIX YBEIMIHBAIOIIIIX
YCTPOWCTB;

- MMUChMEHHBIC 33JITaHUsT OPOPMIIIOTCS YBEITMUESHHBIM IPU(TOM.

2) JUIS TIIyXHUX ¥ CTTa00CIBIIIAIINX:

- JIEKIIUU 0(POPMIISIFOTCSI B BHJIE DJICKTPOHHOTO JJOKYMEHTA;

- MUChMEHHBIC 33JIJaHUS BBIMOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU QopMe;

- 9K3aMEH TIPOBOJIUTCS B THCHBMEHHOH (OopMe HAa KOMITBIOTEPE; BO3MOXKHO
npoBeqieHre B popMe TeCTUPOBAHUSI.

3) JUTSL JIUT] ¢ HAPYIICHUSIME OTIOPHO-JIBUTATEILHOTO aIapara;

- JIEKIUU 0(DOPMIISIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, TOCTYITHOTO C TIOMOIIIBIO
KOMIIBIOTEPA CO CTICIIMATU3NPOBAHHBIM MPOTPAMMHBIM 00eCIIeUCHHEM;

- MUCbMEHHBIC 33JITaHUS BBIMOHIIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOUW (hOpME HITU BBITIONHSIOTCS B MMUCHMEHHOM
(dopMe Ha KOMITBIOTEPE.

[Tpu HEOOXOIMMOCTH TIPETyCMATPUBACTCS YBEITUICHUE BPEMECHH TSI TOJATOTOBKH OTBETA.

[Mponienypa  mpoBeldeHHsS  MPOMEKYTOYHOW  aTTeCTalldd Ui OOYyYaroIuxcs
YCTaHABIIMBACTCA C YYETOM WX HWHAWBUAYAIBHBIX TICHXO(PU3NICCKUX OCOOCHHOCTEH.
[TpomesxyTOUHas aTTECTALUS MOXKET POBOJUTHCS B HECKOJIBKO ATAIIOB.



[IpoBenenne mnpoueaypbl OLEHMBAHMS PpE3yJbTaTOB OOy4YEHMsI JIOIMyCKaeTcs C
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst AOCTYI K WH(GOPMAIIMOHHBIM U OMOIHOrpaduIeckuM pecypcaM B CETH
WuTepHeT Ui Kaxaoro oOydaromierocs B (opMmax, aJalnTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3/10pOBbsl U BOCTIPUATHUS MHPOPMALUH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM LIPUPTOM;

— B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHX | CITa00CIBIIIAIINX

— B IIEYaTHOM Qopme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcs ¢ HAPYLUICHUMHU OIOPHO-/IBUraTEIbHOTO arapara:

— B Ie4aTHOM dopme;

— B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YYEBHOI'O ITPOLIECCA

VYuebnsbie 3ansaTust npoBosaTcs B kopiyce No4 JIonl'V (r. Jonenk, mp. Tearpanshbrid, 13).
Jlis mpoBeieHus JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN TpeOyeTcs ayAUuTOpusi, 000pyA0BaHHAS
MEJIOBOM MJIM MAapKEpHOW JOCKOM, MYJIbTHUMEIUNHBIA IMPOEKTOP U dKpaH, HOYTOYK, KOMILJIEKT
yuebHOll meOenu Ui CTYJEHTOB, pabodee MeCTO NpenojaBaress, BbIXoA B MHTepHeT —
IPOBOIHOMN HITH C UCHoIb30oBanneM Wi-Fi.

Jns mpoBeneHuss 1a0OpaTOpHBIX 3aHATUH TpedyeTcs saboparopusi, oOecrneyeHHas
[EPCOHAIBHBIMU KOMIIbIOTEPAMHU.

Jlis caMOCTOSITENIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHoli OMOIMOTEKM YHUBEpCUTETa U JPYTUX DJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-METOIMYEecCKOoe OOecreueHne, MPeICTaBIeHHOEe B Y4YeOHO-METOJUYECKOM KaOWHeTe
I'maBHoro xopmyca (ayn.405).

OOyuaronrecs HMMEIOT BO3MOXXHOCTh  HCIIONIb30BaTh  y4eOHbIe MaTepuajbl 10
TUCLUIUIMHE, pa3MenieHHble Ha 1iargopme Moodle IlenTpa aucTaHIMOHHOTO O00pa3OBaHHS
®OI'BOY BO «JloHI'Y». Ilpu u3ydeHUH AUCIUIUIMHBI MPUMEHSIOTCS JIEKTPOHHOE O0y4YeHHE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.

C  wucnonmp3oBaHHMEM  pecypcoB  MmIaTGOpMbl  TUCTAHIIMOHHOTO  00OpazoBaHUs
OCYILECTBIISICTCSl TEKYIIUH KOHTPOJb 3HAHUK OOYYalOIIMXCS HAa OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3YIbTATOB CAMOCTOSTEILHOM paOOTHI.

11. PEKOMEHAYEMAS JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Cumon XaiikuH. Heliponnsie cetu : [lonnblil kypce. 2-e uzganue. N3a-so « Buibsamcey,
MockBa, 2006.

2. Nanunos, B.B. Heitponnsie cetn: yueoHoe mocooue / B.B. Jlanunos, M.B. babuuesa. —
Honenk: lonHY, 2020. — 158 c.

3. Hauunos, B.B. IIpoexkTupoBaHue MCKYCCTBEHHBIX HEHPOHHBIX CETEW: METOJMYECKUE
yKazaHus K JiabopatopHoMmy npaktukymy / B.B. lanmmos, M.B. babuuesa.— [lonenk: JJonHY,
2020. - 133 c.

4. CranucnaB Ocosckuii. Heliponnbsie cetn i oOpa®otku umHpopmauuu. M3a- Bo
«[Tutepy, Cub, 2004.

11.2. JlononHuTeNnbHas JUTEpATYypa
5. Ocosckmit C. Hefiponnsie cetn ans obpaborku mHpopmanuu/ Ilep. C mombckoro
N.A.Pynunckoro. — M.: @uHaHchl U ctatuctuka, 2002. — 344 c.: un.
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6. PytkoBckas, J{. HelipoHHbIE ceTH, TEHETHYECKHE aITOPUTMBI 1 HEYeTKHEe cucTeMbl / /1.
Pyrtkosckas, M. IIununbsckuii, JI. PytkoBckuit ; nep. ¢ non. U. 1. Pynunckoro. - M. : I'opsuas

JInnusa-Tenexom, 2007. - 383 c.

12. ”THOOPMAILIMOHHBIE PECYPCBI

1. Heliponnsle  cerm  [OnekTpoHHBIM  pecypc]. —  Pexum  gocryna:
http://confident.org.ua/index.php/stati-po-teme/170-tekhnicheskaya-zashchita-informatsii.html
2. IToctpoenue rimyOokol HEWPOHHOW CeTH € Hyls ¢ Hchoiib3oBaHueM Python

[DnexTponnslii pecypc]. — Pexum mocryma: https://dev-gang.ru/article/postroenie-glubokoi-
neironnoi-seti-s-nulja-s-ispolzovaniem-python-g6j3ht26jo/

3. Heiiponnsie ceTu. DNeKTPOHHBIN KypcC [ DNEeKTpOHHBIN pecypc]. — Pexxum noctyma:
https://stepik.org/course/401/syllabus
4. HelipoHHble ceTH M KOMIIBIOTEPHOE 3pE€HUE DIJIEKTPOHHBIN Kypc [DIEKTpPOHHBIN

pecypc]. — Pexxum nocryna: https://stepik.org/course/50352/syllabus

5. Hanumonanwsnas snextponHas Oubnunorexka (HOB): denepanbHas rocynapcrBeHHas
uHpopmannonHas cuctema / MunuctepctBo Kynbrypel P®; Poccuiickast rocynapcTBeHHas
oubnmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nara oopamenus: 01.09.2023). —
Pexum noctyna: cBob6oaHbIH, noanucka. Heo6xonuma ycTaHOBKa MPOrpaMMHOT0 00ecieueHHs.
— TeKCT: 3IEeKTPOHHBIN.

6. eLIBRARY.RU: nHayunas snekrponHast 6bubnuoreka: caidltT. — Mocksa, 2000- . — URL:

https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexum goctyma: Juis aBTOPU30B.
[0oJIb30BaTeNeN. —T€KCT: JIIEKTPOHHBIN.

5. Hayunas snextponnas Oubmmoreka «KuOepJlenunka»: cait / Acconuanus
«OtkpeiTas Hayka». — MockBa, 2014- . — URL.: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: 3NMEeKTPOHHBIH.

6. DNEeKTPOHHO-OUOIMOTEeUHAS cucremMa «JlaHbY: [caiiT]. — URL.:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexum jgoctyma: JUisi aBTOPH30B.
nosb3oBaTesnel. — TeKCT: 3IeKTPOHHBIM.

7. OBC HOpaiit: anekrpoHHast OnbnroTeyHas cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.09.2023). — Pexum mocTyma: s aBTOPU30B.
IOJIb30BaTeNe. — TEeKCT: 2JIEKTPOHHBIMN.

8. DOnektpoHHO-OnbMoTeunas cucrema Jlonl'Y: caiit / ®I'BOY BO «Jlonl'Y». —

Honeuk, 2016- . — URL: http:/library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOAHBIN. — TEKCT: JIIEKTPOHHBIN.
9. DnexTpoHHbIA Katanor Hayunoit oubmmorexu J{onl'Y: pasnen caiita/ Hb Houl'Y.

— Texcrt: anexkrponnsiii / DBC JlonI'Y: caitr. — URL: http://library.donnu.ru/catalog/ (marta
obparmenusi: 01.09.2023). — Pexxum 1ocTyma: MoucK CBOOOHBIN, JIEKTPOHHBIE TOKYMEHTHI — JIJIsI
nonb3oBareneh JJorl'y.

10. Onexrponnsiii apxus Joul'Y: pasnen caiita / Hb JIoH['Y. — TekcT: 37eKTpOHHBIN
// OBC MouI'Y: caiir. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JOCTyTa: CBOOOTHBIM.

13. IPOT'PAMMHOE OBECITEYEHUE

Windows 7 PRO (xoprioparuBHas iaurien3us JJonl'Y Ne 46484614)
Microsoft Office (kopropatuBnas muuen3ust Joul'Y Ne 46472919)
IDE Python (BSD ajist cBOG0HOTO IPOrPaMMHOTO 00ECTICUEHHS ).
4. PyTorch Oubnuoreka mis MammHHOrOo oOyueHus (BSD mms  cBobGomgHOTrO
MIPOrPaMMHOTO 00ECTICUeHUS).
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