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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

51.0.02.13 HenpoHHbLIe ceTu

1. Koag n HanmeHoBaHue cneuuanbHOCTU:
10.05.04 NIHopMaLMOHHO-aHanNnUTMyeckme cuctemsl 6e3onacHoOCTU
2. Cneunanusaums:

ABTOMaTM3aUuS I/IH(i)OpMaU,I/IOHHO-aHaJ'II/ITI/I‘-IGCKOI?I OeATesIbHOCTH

3. KBanudwmkauusa BbinyckHuka: Crneumnanuct no sawmute nHgopmauyum

4. dopma oby4yeHua: OyHas

5. Kachepgpa, oTBevalLwasn 3a peanmsaumio QUCLUNIINHBI:

Kadegpa matematnyeckoro MmogennpoBaHusa

6. CocTaBuUTENM NpoOrpamMmbi:

7. PekomeHpoBaHa: Hay4yHO-MeTOoOMYEeCKMM COBETOM MaTeMaTUYECKOro (pakynbTeTa,
npotokon Ne 0500-07 ot 29.06.2021

8. YuebGHbIn roa: 2024/2025 CemecTp(bl): 7



9. Llenn 1 3apayum y4e6HON ANCUUNIUHDBI

Llensimu oceoeHusi y4ebHoU OucyuriuHbl S611siK0mcs:

- bopMmnpoBaHMe TEOPETUYECKMX 3HaHMI B 0b6nacTy paspaboTkn MHTENNEeKTyanbHbIX
NHPOPMALMOHHBIX CUCTEM, NCNONb3YIOLLMX annapaTt HEMPOHHbIX CUCTEM,;

- bopMMpoBaHME 3HAHWUI AN PeLleHnst NPaKTUYeCKMUX 3a4ay aHanuaa JaHHbIX B
nccnegoBaHNsax U cuctemax MHOopMaLUMOHHON 6e30MacHOCTM.

3adayu y4ebHoU OucyunuHbI:

- bopMMpOBaHME NIOrMYECKOTO MbILLMEHWS;

- bopmmpoBaHMe HaBbIKOB pa3paboTkM 1 peanui3aumm NporpamMmMHbIX MOAenen
HENPOHHbIX CETEN.

10. MecTo yyebHOM AncuunuHbl B cTpykType OMNOI:
OucumnnuHa «HenpoHHble ceTu» OTHOCUTCS
OucumnnuHel (mogynu).

K obgasaTtenbHom dyactm bBrnoka 1.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUA NO AucuMNNUHe/MOoAyMnK (3HAHUS, YMEHUA,
HaBblKW), COOTHECEHHble C NMIaHUpPYyeMbIMU pe3yrbTaTaMM OCBOEHUsi oGpa3oBaTeribHOM

nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koa(bl) WHamnkaTop(bl) MnaHnpyemble pesynbTathl

KOMMNEeTEeHL MU 0obyyeHus

OlMNK- | CnocobeH Ol1K- [emoHcTpupyeT 3HaHus 3HaTb: kKnaccu4eckme

10 paspabatbiBat | 10.1 MaTemMaTU4ECKMX Modenen n meToaos MaTemaTuyeckme Mmoaenu un
b Y NPUMEHATb aHanm3a MacCcMBOB AaHHbIX MeToAbl aHanm3a Macc1MBoB
maTematumdeck | OMK- PaspabatbiBaeT hopmannaoBaHHble OaHHbIX;
ne Mogenu u 10.2 mMoZenu, MeToabl U anropuTmbl
MeToabl peLLeHns TUMOBLIX 3adau YmeTb: paspabartbiBaTh U1
aHanmaa aBTOMaTU3NPOBAHHOM MHGOPMALMOHHO- | peann3oBbiBaTb anroputMbl
MaccuBOB aHanUTMYecKon NoaaepKkM NPoLECcCoB | MateMaTU4ecKnx Mogdenemn Ha
AaHHbIX 1 NPUHATUSA peLleHni Base A3bIKOB 1 NakeToB
nHTepnpeTnpo | OllK- PelwaeT 3agaun nHaMemnayansHoOro un NPUKNaaHbIX Nporpamm
BaTb 10.3 rpynnoBoro BbIGopa Hanny4Lmx Mo enMpoBaHns;
npodeccuoHa BapMaHTOB PELLUEHWNI B YCITOBUSIX
NbHBIA CMbICTT HeonpeaeneHHOCTM MMeKoLLencs Bnapets: nHcopmaumen aons
nony4aembix MHpopmMaLMmM Ha OCHOBE peLueHus 3agaq
opmaribHbIX MCNosb30BaHUA PasnnYHbIX KpUTEpUeEB npodeccroHanbHowm
pes3ynbTatos BbIOOpa M NPUHLIMMOB COrNacoBaHUA OedaTenbHOCTU.

12. O6beM ancumunnuHbl B 3a4eTHbIX eguHuuyax/yac. — 5/180.

Popma NPOMEXYTOHYHON aTTECTALMKN: IK3aMEH.

13. TpyaoeMKocTb NO BUAaM y4yebHon paboTbl

TpynoemMkocTb
Buz yue6Hoit paboTbl Mo cemecTpam
Bcero
7 cemecTp
KoHTakTHasa pabota 68 68
nekuymmn 34 34
B TOM YmCne:
npakTnyeckme 34 34




nabopaTtopHble 0 0
KypcoBasi paboTta
KOHTPOMbHbIE paboThbl
CamocTtosiTensHas paborta 76 76
[MpomexyToyHas atTecTtaums 36 36
UToro: 180 180

13.1. CopepxaHme QUCLUMIUHDI

Peanunzauus
pasgena
Ne | HaumeHoBaHue pasgena OUCLMNIUHBI C
CopepxaHve pasgena gUCLMNInHbI
n/n ANCUUNNNHBI NMOMOLLIbIO
OHNawH-Kypca,
QYMK *
1. Jlekuum
1.1 OCHOBHbIE MOHATUS TEOPUN HENPOHHBLIX CETEN.
MaTtemaTtnyeckne OCHOBbI: BEKTOPHbIE MPOCTPAHCTBA,
OCHOBHbIEe NOHATUS MaTpuLbl U NMHEVHbIE Npeobpa3oBaHns BekTopoB. CBA3b
TEOpWM HEVPOHHBIX CeTeN | HEMPOHOB, onepaTopHasa dhopma 3anucu
dyHkumoHnposaHus MHC. CoeguHenune NHC.
MHorocnonHble MIHC. Mps-moe nponssegeHne MHC.
1.2 CraHpapTHble apxuTeKTypbl HENPOHHbIX ceTen.
YacTtuyHas 3agava oby4eHus. Knaccudmkaums
CraHpapTHble
o anropMtmMoB 00yyeHus. 3agada annpokcumaunm yHKUUK
apXvTeKTypbl HEMPOHHbIX _ g
ceTei B CTaHAapTHoOW noctaHoBke. CeTb M3 OOHOrO HEMpOHa.
Cnouctble apxutekTypbl. [lepcentpoH PoseHbnaTTa.
PagvnanbHas HelpoHHas ceTb.
1.3 MeTtogbl o06y4yeHWss HEMpPOHHbIX ceTew. [pagneHTHble
MeToabl 06ydYeHus HeWpoHHbIX ceTen. MeTtoabl nepsoro
nopsigka. JBpUCTUYECKMe meToabl 00yyeHusa. MeToabl
MeToabl 06y4yeHuns PAA P a Y A
g N BToporo nopsgka. OO6yyeHue 6e3 yuutensa. [NpuHuun
HEWMPOHHbIX CeTen
«lMobeantens 3abupaeT BCe» B Mmogenu cetn KoxoHeHa.
HellpoHHaa  ceTb  BCTPEYHOro  pacnpocTpaHeHus.
MbpunagHas NMHC.
1.4 AccounaTumBHble 3anoMuHaroLlWmne HepoHHble ceTu. CeTn
c obpaTHbiMn cBsassmu. Mogenb Xondwunga. lNMpasuno
obydeHus Xebba B mogenu Xondwunga. Mopudumkaumm
anropntTmoB 06y4yeHus MHC Xondwunaa.
AccouumaTuBHble
[ByHanpaBneHHas accounatvBHasa namsaTb. [pumeHeHus
3anomuHaroLLme o
. NHC Xon-comnga B 3agadax KOMOUHATOPHOM
HEeWpPOHHbIE CETH .
ontumusaumm. OCHOBHbIE MOHATUS HEYETKOM TOruKMU.
HeuveTkme oTHOWweHUA. HeyeTkue dncna. HedveTkuin
BblBOA. Henpo-HeyeTkne cuctembl. OBydvyeHne Hempo-
HEYETKNX CUCTEM
. MpakTnyeckne 3aHaTUSA
2.1 | MNpocTasa HenpoceTb Ha M3yyeHne mogenn HermpoHa nepcenTpoHa U apxXMTeKTypbl
a3blke Python nepcenTpoHHON OfHOCIOWHOMN HEeNpOHHOM cetu;
Hanucatb nporpammy, peanuaylolylo  yHKUMOHanN
WCKYCCTBEHHOro HEMpoHa.
2.2 | MHorocnonHas M3yunTb nNpuMeHeHWe MHOrOCMOMHOW HEeMpPOHHOW ceTu
HenpoceTb Ha Python Ons  pacnosHaBaHusi u3obpaxeHuin. C  noMoLLbiO
(tensorflow) ana oubnuotekn keras u obByvalOWMX [aHHLIX Hanucatb
npeackasblBaHUs aTak nporpaMmmy, cnocobHyto knaccuduuympoBate 06bEKTbI Ha
Tvna “oTkas B pUCyHKe.
obcnyxusaHmn”
2.3 | Ncnonb3oBaHue

oumbnuotek numpy,
pandas, tensorflow gns
pelleHns 3agay aHanusa

C nomouwibto 6mbnuotekn keras m obyvarowmx OaHHbIX
HanucaTb nporpammy, CROCOGHY fpeackasaTb BUA
aTaku Tvna “oTkas B obcryxmBaHun’.




AaHHbIX 1 NOCTPOEHNS
HenpoceTemn

2.4

lMocTpoeHue HerpoceTn
ANsi pelueHnst 3agad
nornyeckux onepawum

C nomouwbo 6MbnMoTekM NumMpy HanucaTb Mporpammy,
CMOCOBHY0 00y4YaTb HEMPOHHYKO CeTb PasnU4HbIA TUnam
norudecknx pyrkumm (“U”, “UNK”, “Uckntovatowee NN

25 . C nomowpbto  Gubnuotekn  tensorflow  HanucaTtb
MocTpoeHune HenpoceTu N
nporpammy, CcrnocobHyo ob4yyyaTb HEWPOHHYH CeTb
Ans knaccudmkaumm
Movca crnocobHyo pewaTb 6a3oBy0 3agady Knaccudukaumm
P «Upucel duwepa»

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATWI (KONIMYECTBO YacoB)
CamocTosaTenbHas
paboTa

Ne HanmeHoBaHue TeMbl

n/n | (pasgena) ancuunnuHel | Jlekuum MpakTnyeckne | JlabopatopHblie Bcero

OCHOBHbIe MOHATUA
1 | Teopun HENPOHHbIX 12 10
ceTen

CraHpapTHble
2 | apXUTEKTYpbl HEMPOHHbIX 8 10
ceten

MeToapbl 06yyeHus
HENPOHHbIX CEeTeMN

AccounaTtumBHbie
4 | 3anomMuHaoLme 6 6
HENPOHHbIE CETU

lMpocTas HenpoceTb Ha
a3blke Python

MHorocnonHas
HerpoceTb Ha Python
6 | (tensorflow) ans 4 6
npegckasbiBaHna DDos
artak

Mcnonb3oBaHue
Gubnuotexk numpy,
pandas, tensorflow ans
peLLeHnsl 3agad aHanusa
OaHHbIX 1 NOCTPOEHNS
HenpoceTemn

NocTpoeHune HenpoceTn
8 | onsa pelweHus 3agav 8 8
nornyecknx onepaumm

NocTpoeHune HenpoceTun
9 | anga knaccudukaumm 10 10
npuca

WToro: 34 34 76

14. MeToanyeckue ykasaHus ansi o6y4yaroLmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI:

OcBoeHve auvcuunnuHbl nNpegnonaraetr He TOMbKo obssaTenbHoe nocelleHne
obyyvalLWnMCcs ayanTOPHbIX 3aHATUI (NEKUUIN U NPaKTUYEeCKMX 3aHATUN) N aKTUBHYIO paboTy Ha
HUX, HO N CaMOCTOATENbHYI0 Y4ebHY0 AesATeNbHOCTb, Ha KOTOPYK OTBOAUTCHA 76 YacoB.

CamocToaTenbHas yyebHaa AesaTenbHOCTb CTYAEHTOB MO AucuuniuHe «HenpoHHble
ceTu» npegnosraraeT BbINOJIHEHNE CreayrLWnX 3agaHun:

1) camocToATenbHOEe u3yyeHne y4ebHbIX MaTepuarnoB No pasgernaMm OUCUMNAWNHBI C
NCNOSiIb30BaHMEM OCHOBHOW W [OMNOSHUTENbHOW NnuTepaTypbl, UHPOPMAaLNOHHO-CNPABOYHbLIX U
NMOUCKOBbIX CUCTEM;

2) NOAroTOBKY K TEKYLLMM aTTecTaumsMm: BbiNonHeHne nabopaTopHbIX 3a4aHUin NO NOUCKY
HeobxoaMMbIx A4na paboTel B ayantopumn matepunanos B IHTepHeTe.



Ocoboe BHMMaHMe oby4valoLMXCca HanpaBfigeTcs Ha OCBOEHME peLUeHUsa MNpUKNagHbIX

5

3aja4 C UCnonNb3oBaHNEM TEXHOSTOrMA HENPOHHbLIX CETEN.

Bce BbinonHsemble CTyaeHTaMn CaMOCTOATESIbHO 3adaHnA noanexart nocnep,yrou.l,elh

npoBepKe npenogaearternem Ans Nofy4YeHnst 4omnycka K 3k3ameHy.

B cnyyae HeobxoaumocTn nepexofa Ha ANCTAHUMOHHBIA PEXUM 0ByYeHNss Cnonb3yeTcs
9NEKTPOHHLIN KypC «HenpoHHbIe ceTny» Ha nopTtane «3NeKTPOHHbIN yHuBepcuTeT BIY»: ccblnka

(eCJ'IVI eCTb). Tam xe pa3mMeLlEeHbI Heobxoaumble Ans YCBOEHUA KypCa MaTtepuaribl.

15. [llepeyeHb OCHOBHOM U AONONIHUTENILHOW FNUTepaTypbl,

HeobXxoauMbIX AN OCBOEHUS AUCLUNIINHDI

a) OCHOBHag nuTepaTtypa:

Ne n/n McTouHMK

XalikuH, CainmMoH. HelnpoHHbIe CeTu : MOMHbIA Kypc : nep. ¢ aHrn. / CanmoH XarnkuH .— W3g. 2-e,

1 ucnp. — M. [n gp.] : Bunbsamc, 2006 .— 1103 c. : un. — lMpeagm. ykas.: c. 1070-1103 .— Bubnuorp.:
c. 996-1069.

> ManywkuH, AnekcaHgp VBaHoBuY. HenpoHHble ceTu: ocHoBbl Teopun / AW, ManywkuH .— M. :
opsiyag nuHma-Tenekom, 2010 .— 496 c. https://e.lanbook.com/book/111043

0) gononHMTeNnbHasa nuTepaTtypa:
Ne n/n McTOYHMK

Bapcknin, Apkagmini BeHunoHoBMY. Jlornyeckmne HeMPOHHLbIE ceTu : y4ebHoe nocobue / A. b. bapckui.

3 — Mocksa : WHTepHeT-YHuBepcuteT WHdopmMauunoHHbix TexHonorun (MHTYWUT) :  BuHowm.
Na6opatopwusa 3HaHun, 2007. — 352 c. : un.,Tabn., cxem. — (OCHOBbI MHPOPMALMOHHbBIX TEXHOMOTUN).
— URL: https://biblioclub.ru/index.php?page=book&id=232983.
YckoB, AHgpen AnekcaHgpoBud. MHTennekTyanbHble TEXHOMOrMwW ynpasBneHus. VICKyCCTBEHHble

4 HenpoHHbIE ceTn U HeyeTkas noruka / A.A. Yckos, A.B. KyabmuH .— M. : lTopsavasa nuHns-Tenekom,
2004 .— 143 c. : un .— bubnuorp.: ¢.124-141 .— ISBN 5-93517-181-3.
PyTkoBckas, [daHyta. HenpoHHble ceTu, reHeTudeckue anroputMbl U HeyeTkme cuctembl / [.

5 PyTtkoBsckas, M. MNunuHbckuid, J1. PyTkoBckuia ; nep. ¢ non. N.[. PyanHckoro .— M. : F'opsayasa nuHus-
Tenekom, 2004 .— 383 c. https://e.lanbook.com/book/11843

6 OcoBckuit, CtaHucnaB. HelpoHHble ceTu ans obpadoTtkm mHdopmauun / Ctanucnas OcoBCKuUN;
Mep. ¢ non. v npegucn. WN. 1. PyanHckoro .— M. : ®unHaHckl 1 ctatuctuka, 2002 .— 343 ¢
Hasapos, AHapen BadecnaBoBu4. HenpoceTeBble anropuTMbl NPOrHO3MPOBaHUA M ONTUMU3ALUN

7 cuctem / A.B. Hazapos, A.W. lockytoB ; MNMog pea. M.B. ®uHkoBa .— CI16. : Hayka n TexHuka, 2003
— 384 c.

B) MH(POPMALIMOHHbIE ANEKTPOHHO-06pa3oBaTeNibHble pecypchbl (0OduumnanbHble pecypebl UHTEPHET) :

Ne n/n Pecypc
8 OnekTpoHHbIN kaTanor 3HB BI'Y : http://www.lib.vsu.ru .
9 OBC «YHuBepcuteTckas GubnmoTeka OHNMamH».
10 OneKTpoHHbIN yHUBepcuTeT BITY : https://edu.vsu.ru/ .

16. NMepeyeHb y4eOHO-MeTOaNYECKOrO ob6ecnevyeHns Ans caMoCToATeNbHOM paboThbl:

Ne n/n MICTOYHMK
Kocteines, Bnagumup WBaHoBuy. O6paboTka v aHanu3 u3obpakeHuid C NoMOLLb 0byveHus
HEMPOHHbIX ceTen [ONeKTPOHHLIN pecypc] : y4ebHoe nocobue : [cTyg. marucTpatypbl us. dak.

1 BopoHex. roc. yH-Ta, anga Hanpaenexus 03.04.03 - Paguodumsukal / B.W. Koctbines, HO.C. JleBnukas ;
BopoHex. roc. yH-T .— OneKTpoH. TeKcToBble AaH. — BopoHex : Mspatensckun gom BIY, 2019
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-93.pdf>.

> KoctpoB, Bopuc BacunbeBnd. OCHOBBI MCKYCCTBEHHOrO MHTennekrta : [y4ebHoe nocobue] / B.B.
Koctpos, B.H. PyukuH, B.A. ®ynun .— M. : JECC, 2007 .— 192 ¢c. :

3 KawwupwuHa, WN.J1. HelipoceTeBble TexHomorum : y4yebGHo-MeToamnyeckoe nocobue anst Bysos / W.JI.
KawwupuHa ; BopoHex. roc. yH-T .— BopoHex : UMML| BI'Y, 2008 .— 70 c.

4 HelnpoceTeBble CTPYKTYpbl U TexHOMormn : y4ebHoe nocobue ansi By3oB / BopoHex. roc. yH-T ; COCT. :
B.WN. KntoknH, KO.K. HukonaeHkos .— BopoHex : UTML, BI'Y, 2008 -.

pecypcoB WHTEpHeT,



https://edu.vsu.ru/course/view.php?id=18279
https://e.lanbook.com/book/111043
https://biblioclub.ru/index.php?page=book&id=232983
https://e.lanbook.com/book/11843
http://www.lib.vsu.ru/
https://edu.vsu.ru/

6

Y. 1: Onektpnyeckne M maTemaTudeckme mogenu HenpoHoB. HC npsmoro pacnpocTpaHeHus .—
2008 .— 62 c. : un. — bubnuorp.: c.62.

5 BBegeHve B MeToabl NpOrpamMMHbIX peLleHuni : ydebHoe nocobue / [B.B. AHosckun 1 ap.] ; XapbKos.
Hau. yH-T uM. B.H.KapasuHa ;[ nog pea. B.M. KyknuHa] .— Xapbkos : XHY, 2011 .— 305 c.
HelipoceTteBble TexHonorum obpabotkm nHdopmauun. Metoabl U TEXHONOrMKU rNyHBoKoro obyyeHus :

6 yyebHoe nocobue anga Bysos / E.FO. MutpodaHoBa, A.A. Cupota, M.A. [IptoyeHko ; BopoHex. roc.
yH-T .— BopoHex : MisgaTtensckun gom BI'Y, 2019 .— 196 c.
7 HelipoceTeBble CTPYKTYypbl U TeXHOMormM [OneKTpoHHbIN pecypc] : yyebHoe nocobue ons By3oB /

BopoHex. roc. yH-T ; cocT. B./. KntokuH, KO.K. HukonaeHkos .— BopoHex : UINL, BI'Y, 2008 -.
KawwupuHa, Npuna JleoHngoBHa. HelpoceTeBble U rMbpuaHble cuCTeMbl [ONEKTPOHHbIA pecypc] :
y4yebHo-meToamdeckoe nocobve ans By3oB : [ANs cTyd. 5 K. AHEB. U Beyep. OTA-HUMIA M MarucTpoBs
nepeoro roga oby4veHus ;ona HanpaeneHun: 010400 - lNpuknagHass matematvka U nHdopmMatuka,
8 010300 - ®dyHgameHTanbHasa nHdopMaTtmka u nHdpopmMaLmoHHble TexHonornn] / W.J1. KawwnpwuHa, T.B.
AszapHoBa ; BopoHex. roc. yH-T .— OneKkTpoH. TeKCToBble faH. — BopoHex : N3paTenbckuii gom BIY,
2014 .— 3arn. ¢ TUTyM. 3KpaHa .— ONEKTPOH. Bepcus ned. nybnukauum .— Pexum goctyna: ons
3aperncTpupoBaHHbiXx uutatenen BIY .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-
25.pdf>.

9 MonoxeHne 06 opraHmnsaumm camocToaTensHon paboTel 0byyaroLmxca B BopoHexXckom
rocyfapCTBEHHOM YHUBEPCUTETE.

17. OOpa3oBaTesfibHble TEXHOJNIOFMU, UCNONb3yeMble MpU peanusauumm y4yeOHoM
AUCLUUNSINHBI, BKNOYasi AOUCTaHUUOHHble oOpa3oBaTtenbHble TexHonoruun (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0BGy4eHue):

AvcumnnuHa MOXeET peanu3oBbiBaTbCA C NPUMEHEHNeM ANCTaHUNOHHbIX
obpasoBaTtenbHbIX TEXHOMOMM, Hanpumep, Ha nnatopme «ANEeKTPOHHbIN yHUBepcuteT BIY»
(https://edu.vsu.ru).

lMepeveHb Heobxoaumoro nporpammHoro obecneveHus: WinlOpro vnm Linux, Microsoft
Office, LibreOffice 6, Calc, Foxit Reader, 6pay3ep Mozilla Firefox, Opera unu Internet, Python

18. MaTepnanbHO-TeXHUYECKOE obecneyvyeHme AUCLUNIINHDI:

YyebHas aygutopua Onsi NpoBeAeHUs1 3aHATUM NEKUMOHHOMoO U CeMWUHApPCKOro Tuna,
TEKYLLIEro KOHTPOSIS U NPOMEXYTOYHOM aTTecTaumm co cneynanmanpoBaHHon Mebenbio.

Ana camocTtositTensHoM paboTbl MCNOMb3yeTCA KMacC C  KOMMbHOTEPHOW TEXHUKOW,
OCHALLEHHbIN  HeobxoaMMbIM  MporpamMMHbiM — OobecrneyeHnem, IMEKTPOHHbIMU  y4EBHbIMM
nocobmsiMm n 3akoHOOATESIbHO-MPaBOBON M HOPMATMBHOW MOWCKOBOW CUCTEMOW, MMEHLLINNA
BbIX0 B rnobanbHyto ceTb.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum
lMopsiaoKk OueHKM OcCBOoeHus1 obyvawwmmucs yvebHoOro maTtepuana onpegensiercs
coAaepXaHnem criegyroLmnx pasnenos AUCUUNIUHBIL

Ne HaumeHoBaHve pasaena oMcumnivHbl Komnete M;cﬂ:ﬁﬁa;gﬁé];') OLeHOYHblE CpeacTsa
n/n (Moayns) HUMA(W) KOMMNETEeHLUM
OCHOBHbIe NOHATUS TEOPUMN HEVPOHHbIX OrK-10.1, KomnnekT npakTuyeckux
1. ceTen OrK-10 Ol1K-10.2, 3ananmit Ne 1
OlK-10.3
CtaHOapTHblE apXUTEKTYPbl HEMPOHHbIX OrK-10.1, KomMnnekT npakTuyeckmx
2. | cotei OrK-10 OrK-10.2, 3agaHmp|7| No &
Ol1K-10.3
Ork-10 OnK-10.1, KomnnekT npakTuyeckux
3. MeToabl 06y4eHUss HEMPOHHbIX ceTen Ol1K-10.2, 3amanmit Ne 3
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dopma KOHTPOns — 3K3aMeH 3K3aMeHy

20. TunoBble OLEHOYHbIE CpeAcTBAa W MeToAuYecKMe MaTtepuanbl, onpegensiowme
npoueaypbl OLleHNBaHUA

20.1.

TeKyLwuin KOHTPOJIb YyCNeBaeMoCTH

KOHTpOJ'Ib ycnesaemMoCTthn no gucuuniimHe ocywecTBlideTca C NnoMoub Ccrleayrunx

OLIEHOYHbIX CPEACTB: YCTHbIX ONPOCOB, MPOBEPKM AOMALLHMX 3a4aHWI, NpaKTU4ecknx pador.

MepeyeHb NpakTuyeckmx paboT:

Ne1 «[MpocTas HerpoceTb Ha A3blke Python»
Ne2 «MHorocnonHas HenpoceTb Ha Python (keras) ansa pacnosHaBaHus M3o6paxeHnny»
Ne3 «[NpumeHeHne HerpoceTn Ana npeackasaHns yrpos3 Tuna «oTkas B 06CnyXnBaHUN»

Ne4d «[lMpumeHeHne HenmpoceTn Ans knaccudurkaumm B 6a3oBon 3agavm pacnosHaBaHusa «puchl
duwepa»»

[ns oueHMBaHUSA TeKyllero KOHTPOMs YCneBaemMoCTW WCMONnb3ylTcs crneayolme

nokasartenu:

1. 3HaHWEe OCHOBHbIX MOHATUN U METOOOB;

2. YMeHue MpUMEHNATb MOSMyYEeHHble 3HaHWUS U HaBblkM ON1S pelleHust 3adad, NpoBOAUTb
aHanun3 nosly4eHHbIX peLleHnn;

3. BrageHne wmMaTeMaTM4yeckum annapatoM W COBPEMEHHbIMW MeTogaMu B Teopuu
HEMPOHHbLIX CETEN;

4. ymMeHue nucaTb Ko KOMMbHTEPHbIX NporpaMmm And pelleHns TUNOBbIX MaTeMaTuyeckux
3agav;

5. 3HaHMe MMEIOLLMXCA PECYPCOB ANSA peLLeHns NPUKNagHbIX MaTeMaTuyecknx 3agay;

6. yMeHue ucnosnb3oBaTb CTaHAAPTHbIE NakeTbl NPOrpaMMHOro obecneyeHns ans peleHus
TUMNOBbIX MaTeMaTUYECKUX 3aau;

7. BnageHve HaBblkaMW XpaHeHWs, rnoucka, cbopa, cucTtematmsauuun, ob6paboTkn wu

MCNoNb30BaHUS MHopMaLUK.

LLIkana oueHoK:
3ayteHo: BbinonHeHve 3agaHWn  COOTBETCTBYET  MEPEYUCrIEHHbIM  MoKasaTensm,

oby4yarowmincs gaeT oTBeTbl Ha AOMNOMHUTENbHbIE BOMPOCHI, MOXET ObITb, HE COBCEM MOSHbIE.
[leMOHCTpUpYeT yMeHMe pellaTb 3a4aun, BO3MOXHO C HEKOTOPbLIMU OLIMBKaMK.

He 3auteHo: OTBETbI HE COOTBETCTBYIKOT HM OOHOMY U3 MNepevYnCrieHHbIX nokasartenemn.

06yqarou4|/||7|c;| OEMOHCTpUpyeT q)parmeHTaprle 3HaHUA N yMeHUd Uin nx oTtCyTCcTtBume.
[lna oueHnBaHna pe3ysibTaTtoB Kaxxgom na6opaTopH0|?1 pa60TbI MCNOJ1b3yeTCA WKaa:
Yposennb Yposennb Kpurepun onennBanusi od0yqaromuxcs (pador
chopmupo- 0CBOEHNS 00y4JaKoIMUXCsl)
BaHHOCTH AUCHHUILIHHBI
KOMIIETEHIIUH
3a4er
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Bricokuit (3auTeHO) CryneHT nokasal BCeCTOPOHHHE, CHCTEMATU3UPOBAHHEIE,
rIIyOOKKe 3HaHUsI Y4eOHOM MPOrpamMMbl TUCIUTUIUHBL U
YMEHHE YBEPEHHO MPUMEHATh UX Ha MPAKTHUKE IPU PEIICHUH
KOHKPETHBIX 3a]1a4, CBOOOHOE M MPaBHIILHOE 0OOCHOBAaHUE
MPUHATHIX PEIICHAN

basoBblit (3auTeHoO) CryzneHT TBEp0 3HAET MaTepuall, FPaMOTHO U 110 CYIIECTBY
U3JIaraeT ero, yMeeT MPUMEHATh MOJyuYeHHbIe 3HaHUS Ha
MPAaKTHKE, HO

JIOTTYCKaeT B OTBETE WM B PELICHUU 33]1a4 HEKOTOpbIE
HETOYHOCTH

[Toporossrit (3auTeHo) CryneHT nokasain ¢pparMeHTapHbIH, pa3pO3HEHHBIH XapaKTep
3HAHW, HEJOCTATOYHO MTPABUIbHBIE (DOPMYITHPOBKH Oa30BbIX
NOHATHH, HAPYIICHHUS JIOTHYECKOI ITOCIIeI0BATEIbHOCTH B
M3JI0KEHUH ITPOrPaMMHOTO MaTepHuasa, HO IPHU ATOM OH
BJIa/Ie€T OCHOBHBIMU pa3jieiamMu yueOHOU IporpaMMmBbl,
HEOOXOUMBIMU JJIs1 AajbHEHIIero o0yuyeHus: 1 MOXKeT
MPUMEHATH NOJyYeHHBIE 3HAHUS TI0 00pa3ily B CTaHAapTHOU

CUTYaIluu
Komneren-uun | (He 3a4TE€HO) CryneHT He 3HaeT OO0JIbIIe YaCTH OCHOBHOTO COJICPKAHMUS
He chopmupo- y4eOHOU IpOorpaMMbl JUCLIMILIIMHBI, 10IYyCKAET IpyObie
BaHbI omnOKH B OPMYIUPOBKAX OCHOBHBIX MOHATUI JUCIUTUINHBI

H HC YMCCT HCIIOJIb30BATH MMOJIYUYCHHBIC 3HAHU ITPU PCIICHUU
TUITIOBBIX NPAKTHYCCKUX 3aaa4

20.2. NpomexyTo4yHasa atrecTaums

lMpomexyToyHasa aTtTecTaumst No gUCUUNIIMHE ocyulecTBnsaeTcs B popme cobecenoBaHns
Mo 9K3aMeHaUMOHHbIM BuneTam ¢ NOMOLLBI HUXKENPUBELAEHHbIX OLLEHOYHbIX CPeACTB (nepeyeHb
BOMPOCOB K 9K3aMeHY).

B 6uneTt BkntoyatoTcs TeOpeTI/lLIeCKVIIZ BOMpPOC 1 3aaava.

ﬂepequb BOMPOCOB K 9K3aMeHY.

Ne

n/n Bonpocbl

1. Bronornyecknin n NCKYCCTBEHHbIN HEMNPOH.

2. | OcHOBHble (DYHKLMM aKTMBaLMM HEWPOHOB. NpenmyLLecTBa HEMPOHHbIX CETEN.

3. | ConocraBneHue TpaanunoHHbIX 3BM 1 HEPOKOMMbIOTEPOB.

4. Knaccudvkaunm HeMpoHHbIX ceTen, 0brnacTu NpMMEHeHNs 1 pellaemble 3agaqu.

5. | OCHOBHble HanpaBneHWs PasBUTUS HEMPOKOMMbIOTMHra. MepcenTpoH PoseH6nara.

6. | Anroputm obyyeHust nepcenTpoHa u npasuso Xebba

7. | Teopema o cxogMmocTu anroputmMa obyyeHnsi nepcenTpoHa AN NMHeENHOPa3aAenMMbIX MHOXECTB.
[Mpobnema ncknYaLWwero «Unmy.

8. | OCHOBHble HanpaBneHUsi pasBUTUS HEMPOKOMIMBIOTUHTA.

9. | MHorocnomnHbeIn NnepcenTpoH. MNpeacTtasneHne GyneBbiX PYHKLWA.
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10. I'Ipeo,qoneHVle orpaHun4eHunsa NNHENHON pa3genmmocTun 1 pelueHne I'Ip06J'|eMI:I UCKIO[JYaloLwero «unm».

11. | HelpoHHbIE CETU KaK YHMBEpCanbHble annpoKCcuMaTopbl.

12. | Obwasg naes rpagueHTHbIX METOAOB peLleHus 3agay 6e3ycnosHon onTummuadauun. Metoa HamckopenLlero
crycka

13. | Anroputm obpaTHoOro pacnpoctpaHeHus owmnbkn. [loctonHcTBa U HegocTaTku anroputma. MNoHatne
napanuya cetTu 1 NPUYMHbl €ro BO3HUKHOBEHWS.

14. | lNMpobnema oBpaXHOCTU NOBEPXHOCTM PYHKLMOHANA OWnBKN 1 €€ YyacTuiHoe npelloaoneHne ¢ NOMOLLbIO
BBEJEHMS MOMEHTA (MHepLManbHON NONpaBKu).

15. | ®dusnyeckun cmbicn momeHTa. O606LLeHHOe AenbTa-npasuno.

OBpPUCTUYECKME NPUEMbI YITYYLLEHUS] CXOOUMOCTU U KayecTBa rpagueHTHoOro oby4eHns (Hopmanusaums,
16. | BbIOOP PYHKUMM aKTMBaLMK, BbIOOP HAYanbHbIX 3HAYEHUA BECOB, NOPSOOK NPeabsABeHNst 0by4atoLmx
NpMMeEpPOB, Bbl60p BEIMMYUHbI WWara, CoKpaLleHne 4mncria BecosB, BblOMBaHWE N3 NOKarnbHbIX MWUHNMYMOB,
npobnema nepeobyyeHunsa n pasgeneHme BoldbopKu).

17. | MeToabl ynpoLieHns CTPYKTYpbl HEMpOHHOM ceTu. OBLme NpuHUMNbl 06y4eHus.

18. | 3agauu, pelmaemble 6e3 yuntens. Viaoes meToda rnaBHbIX KOMMOHEHT.

19. | 3apgaya knacrtepusaumm gaHHbIX. OCHOBHbIE METPUKWN ANt KONMYECTBEHHBLIX M HEKONTMYECTBEHHbIX
nepemMeHHbIX.

20. | Cetn KoxoHeHa, npaBwuna »ecTKon, CNnpaBeasIMBON N MSArKOW KOHKYPEHLMN.

21. | Anroputm obyyeHus. 3agaya KBaHTOBaHUA AaHHbIX.

22. | 3agaya MHOromMmepHoOW BM3yanuaaumm n camoopraHunsyowmecs kapTtel KoxoHeHa.

[MpuMepHbIM NepeyeHb 3aau:

3apgaHue 1. Hanucatb nporpammy peanmayoLyto pyHKLMOHAN NCKYCCTBEHHOIO HENPOHa.

3apaHue 2. C nomoubto 6ubnunotekn keras n obyyarowmx gaHHbIX HAaNUcaTb NporpaMmy,
CMOCOBHYI0 KnaccuguumpoBaTb OObEKTbI HA PUCYHKE.

3apaHue 3. C nomoubto 6ubnunotekn tensorflow n obyyatrowmx gaHHbIX HaNUcaTb
nporpaMmmy, cnocobHyto knaccuuumnpoBaTb npucekl duiepa.

3apaHue 4. C nomouwbo 6ubnunotekn tensorflow n obyyarowmx gaHHbIX HAaNUcaTb
nporpammy, crnocobHyo pacno3HaBaTb aTaku Tuna «0oTkas B 06CnyXnsaHum».

[na oueHuBaHua pesynbTaToB OOY4YEeHUS Ha 9K3aMeHe WCMOonb3ylTCca cnegyrowme
nokasatenu:

1) 3HaHWe TeopeTUYeCKNX OCHOB;

2) ymeHue peliaTtb 3ajauu;

3) ymeHue paboTaTtb C anropyTMaMmm MeToA0B Y MHAPOPMALMOHHBIMU pecypcamu;

4) ycrielwHoe NpoxoXaeHue TekyLlen atTectaunn.

[lnsi oueHMBaHUS pe3ynbTaToB Ha 3K3aMeHe UCMOMNb3yeTCs WKana: «OTNINYHO», «XOPOLLOY,
«Y[I0BNETBOPUTENBHOY», «HEYIOBNETBOPUTENBHOY.

COOTHOLLIEHNE MoKasaTenen, KpUTEpUEB M LIKanbl OLEHMBAHMSA pe3ynbTaToB 00ydeHUus
nokasaHbl B criegytoLlen Tabnumue:

Kputepum oueHmBaHus LLkana oueHok
OTBET COOTBETCTBYET BCEM MEPEYNCNEHHbIM Bbllle MNoKasaTensM,
obyuvarlolLmincs gaeT oTBETbl Ha AOMNOMHUTENbHbIE BONPOChI. [leMoHCTpupyeT «OTANYHOY

3HaHue y4yebHOro matepuvana.

OTBeT COOTBETCTBYET ABYM WM Bornee M3 NepeynucrieHHbIX rnokasatenen,
obyyatoLmncs gaeT OTBEThI Ha AOMOMHUTENBHbBIE BONPOCH!, MOXET ObiTh HE
COBCEM MonHble. [1eMOHCTpUpyeT 3HaHue y4ebHoro Matepuana, BO3MOXHO C
HEKOTOPbIMU OLLUMOKaMMU.

«XopoLLo»
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OTBET COOTBETCTBYET OAHOMY U3 MNEPEYUCNIEHHbIX MoKasaTenew,
obyyawolUMica He [aeT OTBETbl Ha  [OOMOMHUTENbHbIE  BOMPOCHI.
[leMoHCTpupyeT 3HaHMe y4eBHOro Matepuarna ¢ HeKOTOpPbIMU OLIMBKaMu.

«YO0BNeTBOPUTENBHO»

OTBeT He COOTBETCTBYET HM OOHOMY W3 MEPEYMCIIEHHbLIX MOKa3aTenen.
Obyuvarolmincs OeMOHCTPUPYET dparMeHTapHble 3HaHWS UM YMEHUSt WK
OTCYTCTBME UX.

«HeygoBneTBoOpUTENBHO»




