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1. Koa n HaumeHoOBaHUe cneunanbHOCTU:
10.05.04 VIHhopMaLMOHHO-aHaNUTUYeCKne cucTemMbl 6e30nacHOCTU
2. Cneuymanunsaums:

ABTOMaTM3aUNA MHPOPMALMOHHO-aHANNUTUYECKON AeATENbHOCTHU

3. KBanudwmkauusa BbinyckHuka: Cneunanunct no sawmte nHgopmMmauum

4. ®dopma oby4eHus: O4yHas

5. Kachegpa, oTBevawLwan 3a peanmsaumio QUCLUNIUHDI:

Kadenpa matemaTnyeckoro mogenmpoBaHums

6. CoctaBuTenb nporpammbli: KoctuH OmuTtpun Bnagmmuposud, 4.40.-M.H.

7. PekomeHpoBaHa: Hay4Ho-MeToaNYECKMM COBETOM MaTemMaTuyeckoro dakynbTeTa,
npotokon Ne 0500-03 ot 24.03.2022

8. YuebGHbIn rop: 2025/2026 CemecTp: 7



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl 6811510 MCs:

- (bopMUpOBaHNE TEOPETUYECKMX 3HAHUMN B oObnactu paspaboTku MHTENneKTyanbHbIX
MHPOPMALMOHHBLIX CUCTEM, MCMONb3YIOLMX annapaT HEMPOHHbLIX CUCTEM;

- opMUPOBaHME 3HAHWA AONA pPeLIeHUs NPakTUYEeCKUX 3adady aHanu3a [OaHHbIX B
nccnegoBaHnax U cuctemax MHopMaLMOHHON 6e30MacHOCTM.

3adayu y4yebHoU OuCUUMNIUHBI:

- (hbopmmpoBaHMe NOrM4YECKOro MblLLNEHNS;

- (bopMUpOBaHME HaBbLIKOB pa3paboTku 1 peanusaumnmn NporpaMMHbIX MOAENEN HENPOHHbIX
ceTen.

10. MecTo yyeb6HOM AancuunnuHbl B cTpyktype OlMNOI:
OuncumnnuHa «HenpoHHble ceTn» OTHOCUTCA K 06s3aTenbHOn YacTu bnoka 1. AncumnnuHel
(mogynu).

11. MnaHupyemble pe3ynbTaTbl 0O6y4YeHMsAs no AucuunnuHe/Moayrnio (3HaHUA, YMeHuUs,
HaBblKW), COOTHECEHHbIEe C NNaHUpyeMbIMU pe3ynbTaTaMyu OCBOEHUA obOpa3oBaTenbHOMU
nporpamMmbl (KOMNETEHUUSAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HaseaHue Kopa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl
KOMMEeTEHL MU 06y4yeHus
OlK-10 | CnocobeH OlK-10.1 | JeMoHCTpupyeT 3HaHUs 3HaTb: Knaccuveckme
paspabartbiBaT MaTeMaTU4eCKnX Mmoaenen n MeToaoB MaTeMaTu4eckne MOAenu u
b M NPUMEHSITb aHanMsa MacCMBOB AaHHbIX MeTOAbl aHanm3a MaccuBoB
maTematudeck | OlK-10.2 | PagpabaTbiBaeT hopManm3oBaHHble OaHHbIX;
ne Moaenu u mMoZenu, MeToabl U anropuTmbl
MeToabl peleHns TMNoBbIX 3agav YMeTb: paspabartbiBath U
aHanusa aBTOMaTU3MpPOBaHHOW MHPOPMALIMOHHO- | peann3oBbiBaTb anropuTMbl
MaccuBOB aHanNUTU4YeCKON NOAAEPXKKM MPOLECCOB | MaTeMaTU4ecknux Mogdenen
AaHHbIX 1 NPUHATUSA peLleHni Ha 6a3e A3bIKOB U NaKeTOB
UHTepnpeTupo | OrlK-10.3 | PewaeT 3agayn nHANBUAYansHOro u npuKNagHbIX Nporpamm
BaTb rpynnoBoro Bbibopa Hanny4Lmx MOAennpoBaHn4,
npodgpeccroHa BapMaHTOB PELLUEHUI B YCMOBUSIX
JIbHbIW CMbICH HeonpeaeneHHOCTU MMEIOLLIEICS BnageTtb: nHpopmaumen ans
nosty4aemblix MHdOPMaLUKN Ha OCHOBE pelweHnsa 3agad
¢hopmarnbHbIx MCMONb30BaHUA pasfNYHbIX KpUTepUeB npodeccroHarnsHon
pes3ynLTaTos BbIOOpa M NPUHLIMMOB COrNacoBaHUA OEeATenbHOCTH.
12. O6beM AUcUUNuHbI B 3a4eTHbIX eamHuuax/vyac. — 5/180.
CDopma npome)KyTquoﬁ aTTecTauun:. 3K3aMeH.
13. TpyaoemkocTb nNo Buaam yuyebHon paboTbl
TpyooeMKoCTb
Bua yueGHomn paboTbl Mo cemecTpam
Bcero
7 cemecTp
KoHTakTHasa paboTta 68 68
nekumu 34 34
B TOM YuChe:
npakTu4eckme 34 34




nabopaTtopHbie 0 0
KypcoBasi paboTta
KOHTPOsnbHblE paboThl
CamocTtodatensHas pabora 76 76
lMpomexyToyHasa aTTecTaums 36 36
UToro: 180 180

13.1. CopepkaHme QUCLUMIUHDI

Peanusauuns
Ne HanmeHoBaHue pasgena pasnena
/n AMCLMNAVHbL CopepxaHve pasgena QUCUUnvHbI ANCLMNINHBI C
NMOMOLLIbIO OHNaNH-
Kypca, QYMK *
1. Nlekuum
OCHOBHbIE MOHATUS TEOPUM HEVPOHHBIX CETEN.
MaTtemaTtnyeckne OCHOBbI: BEKTOPHbIE NPOCTPAHCTBA,
11 OCHOBHbIE NOHATUS MaTpuUbl U NIMHEHbIE Npeobpa3oBaHnsa BekTopoB. CBA3b
' TEOpPUN HEMPOHHBIX CETEN | HEMPOHOB, onepaTtopHas dopma 3anucu
dyHKunoHnposanusa MHC. CoeguHerne NHC.
MuorocnoviHsle MHC. MNMpsamoe nponssegeHue NHC.
CraHpapTHble apxXuTeKTypbl HEeMpPOHHbIX ceTen.
YactuyHas 3apava oby4eHus. Knaccudmkaums
CraHpapTHble
1.2 | apXUTEKTYpbI HEAPOHHBIX anropuTmMoB o(?yquvm. 3apadva annpokcumaumm (*)XHKLI,I/II/I
ceTel B CTaHgapTHown noctaHoBke. CeTb M3 OOHOr0 HeEWpoHa.
Cnouctele apxutektypbl. [lepcentpoH PoseHbnaTtTa.
PagwansHas HempoHHas ceTb.
MeTtoabl 0Oy4eHWss HEMpPOHHbIX ceTel. [pagneHTHble
mMeToAbl 00y4YeHUsA HeMpoHHbLIX ceTeil. MeToapl nepBoro
MeToab! 0GydeHMs nopsigka. 3dBpucTudeckue MeTodbl obyyeHus. MeToabl
1.3 . N BTOporo nopsgka. OO6ydeHne 6e3 yumtend. [MpuHUMN
HEeMPOHHbIX ceTen
«Mobenutensb 3abupaeT Bce» B Modenu cetn KoxoHeHa.
HellpoHHaa  ceTb  BCTPEYHOro  pacnpoCcTpaHeHus.
M'bpuaHasa MHC.
AccoumaTuUBHbIE 3aNOMUHaKOLLNE HENPOHHbIE ceTu. CeTu c
obpatHbiMn cBA3amu. Mopgens Xondwunga. [lpasuno
06yyeHna Xebba B mogenu Xondunga. Moamdukauun
AccoumaTtmsHble anropuTmMoB 06yyeHus NHC Xondwmnaa.
1.4 | 3anomuHatoLme [iByHanpaBneHHasi accoumaTMBHasa namaTb. [pumeHeHns
HEeMpOHHbIE ceTn MHC Xondwmnga B 3agavax kKoMbGMHaTOPHOM ONTUMU3aLUK.
OcCHOBHble  MOHATMA  HeyeTkoW norvkn. HedeTkue
oTHoweHusa. HeveTkne yncna. Heuyetkun BbiBoa. Heripo-
HeyeTkue cnuctembl. OBGy4YeHne HEMPO-HEYETKUX CUCTEM
. MMpakTnyeckue 3aHATUA
MpocTtas HenpoceTb Ha M3yueHne moaenun HerMpoHa nepcenTpoHa U apXUTEKTYpbI
o1 | A3bIKE Python nepcenTpoHHOM OAHOCIIOMHOWN HEMPOHHOW ceTu; Hanucatb
’ nporpaMmmy, peanuayoLyo OyHKLMOHAN UCKYCCTBEHHOIo
HenpoHa.
MHorocnonHas M3yunTb NpYMeHeHne MHOrOCNONHOM HEMPOHHOW ceTu AN
HenpoceTb Ha Python pacno3HaBaHus n3obpaxeHun. C noMmowbo 6ndnmnoTeku
29 (tensorflow) ans keras u oby4alWwyx [aHHbIX Hanucatb nporpammy,
npenckasblBaHUS aTak CMOCOBHY0 KraccMduumMpoBaTb OOBEKTEI HA PUCYHKE.
TUMNa «OTKa3s B
obcnyxmBaHUn»
Mcnonb3oBaHue
6ubnuoTexk numpy, K 6
pandas, tensorflow ans C nomouibto 6ubnunotekn keras m obyvawWmMx AaHHbIX
2.3 HanucaTb Nporpammy, CNocobHylo NpeackasaTtb BUA ataku

pelleHuns 3afjad aHanusa
[OaHHbIX 1 MOCTPOEHUS
HenpoceTemn

TNa «OTKa3 B O6C.I'Iy)KI/IBaHI/II/1».
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C nomowbto 6Mbnuotekn numMpy Hanucatb nporpammy,
CNOCOBHY0 006y4YaTb HEMPOHHYK CETb PasfIUYHbLIN TUnam
nornyecknx  yHkummn  («U», «UIMN», «Uckntovatowee

lNocTpoeHune HenpoceTn
2.4 | pnsa pelweHus 3agav
norn4yeckmnx onepaumi

NN »).
MocTpoeHune HenpoceTn C nomoulpbto 6ubnmoTekun tensorflow Hanucate nporpammy,
2.5 | ans knaccudukauum CNoCobHy0 0byyaTe HEMPOHHYIO CETb CNOCOBHYIO peLlaTb
npuca 6asoByto 3agavy knaccudpukauum «Mpucel Puiiepar.

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONTMYECTBO YacoB)

Ne HanmeHoBaHue TeMbI
CamocTtosaTenbHas
n/n (pasgena) gucumniivHbl Jlekummn | MNpaktudeckmne | JlabopaTopHble paGoTa Bcero
1 OCl-|OBHbIe NOHATUS Teopuy 12 0 i 10 22
HEMPOHHbIX CETEN
5 CT?Hﬂ,apTHble ApXUTEKTYpbI 8 0 i 10 18
HEMPOHHbIX CETEN
3 Mejoubl o6yquvlﬂ 8 0 i 10 18
HEWPOHHbIX CETEN
AccounaTmBHblE
4 | 3anomMuHaoLLne HEMPOHHbIE 6 0 - 6 12
ceTtun
5 MpocTtas HenpoceTb Ha 0 4 i 6 10

sA3blke Python
MHorocnowHas HenpoceTb
6 | Ha Python (tensorflow) ans 0 4 - 6 10
npenckasbiBaHua DDos atak
Vcnonb3oBaHne bnbnmnortek
numpy, pandas, tensorflow
7 | Onsa peweHusa 3agad 0 8 - 10 18
aHanusa gaHHbIX U
NOCTPOEHMUS HENpPOCETEN
[NocTpoeHune HenpoceTn ans

8 | pelleHuns 3agay norndeckmnx 0 8 - 8 16
onepaunmn

9 [NocTpoeHune HenpoceTn ang 0 10 i 10 20
Knaccmdumkaumm npuca
UToro: 34 34 - 76 144

14. MeToanyeckue ykasaHus Ansi o6y4aroLmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI:

OcBoeHve auvcuMnnuHbl nNpegnonaraer He TOMbKOo obssaTenbHoe nocelleHne
obyyvalLWnMCcs ayanTOPHbIX 3aHATUI (NEKUUMIN U NPaKTUYEeCKUX 3aHATUN) N aKTUBHYIO paboTy Ha
HUX, HO N CaMOCTOATENbHYI0 Y4ebHY0 AeaTeNbHOCTb, Ha KOTOPYK OTBOAUTCH 76 YacoB.

CamocToaTensHas yyebHasa AesaTenbHOCTb CTYAEeHTOB Mo aucumnnmHe «HempoHHble ceTu»
npeanonaraeT BbIMOSIHEHWE CNeayoLWmMX 3a4aHNi:

1) camocToATenbHOE u3y4yeHue Y4yebHbIX MaTepuanoB Mo pasgenaMm OUCUMNNAWNHBL C
NCMNoMnb30BaHMEM OCHOBHOW W AOMNOMHUTENbHOW nuTepaTypbl, MHPOPMALMOHHO-CNPaBOYHbIX Y
MOWCKOBbIX CUCTEM;

2) NOAroTOBKY K TEKYLLMM aTTecTaumsMm: BbiNonHeHne nabopaTopHbIX 3a4aHuin NoO NOUCKY
Heobxoanmbix Ang paboTbl B ayautopum Mmatepuanos B IHTepHeTe.

Ocoboe BHMMaHWe oO6y4aloLMXCA HanpaBfsieTCad Ha OCBOEHWME peLUEeHUsT NPUKNagHbIX
3aJay Cc UCcnosib3oBaHNEM TEXHOSIOMMI HEMPOHHbBIX CETEN.

Bce BbiNonHsemble CTygeHTaMyM CaMOCTOSATENbHO 3afaHus nognexart nocnenylowen
npoBepke npenogasaTteneM A nonyyYeHnss Aonycka K ak3ameHy.

B cnyyae HeobxoanmMocCTn nepexoda Ha AUCTaHUMOHHBIA pexnm obyyeHus 6yaeT co3gaH
ANEKTPOHHbLIN KypC «HenpoHHble ceTu» Ha nopTtane «JONEeKTPOHHbIN yHuBepcuteT BlY»:
https://edu.vsu.ru/ . Tam xe 6yayT pasmeLleHbl Heobxoanmble ANa YCBOEHUSA Kypca MmaTepuarnsl.



https://edu.vsu.ru/

15. [lepeyeHb OCHOBHOM UM AOONONHUTENLHOW FNUTEpaTypbl, pPEeCypcoB WHTEpPHeT,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMNIIUHDbI

a) OCHOBHag nuTepaTtypa:
Ne n/n M cTouHMK
ManywkmH A.W. HenpoHHble ceTu: ocHoBbl Teopun / A.W. ManywkuH .— M. : FTopsvas nuHua-Tenekom,

! 2010 .— 496 c. https://e.lanbook.com/book/111043 .
XalikuH, CanMoH. HelipoHHbIe CEeTU : MOSHbIN Kypc : nep. ¢ aHrn. / CanmoH XankuH .— M3a. 2-e, ucnp.
2 — M. [v ap.] : Bunbamc, 2006 .— 1103 c. : un. — lMNpeam. ykas.: c. 1070-1103 .— Bubnuorp.: c. 996-

1069.

0) gononHMTenbHasa nuTepartypa:

Ne n/n NcTOoYHMK
Bapcknin, Apkagnii beHunoHoBUY. Jlornyeckme HeMpoHHbIe ceTu : y4ebHoe nocobue / A.b. Bapckui.
3 — MockBa : WHTepHeT-YHuBepcuteT WHdopMauunoHHbix TexHonormn (MHTYUT) @ BuHom.

Nabopatopwusa 3HaHun, 2007. — 352 c. : un.,Tabn., cxem. — (OCHOBbI MHPOPMALIMOHHBIX TEXHOSOTUIA).
— URL: https://biblioclub.ru/index.php?page=book&id=232983 .

HasapoB, AHapen BadecnaeoBu4. HenpoceTteBble anropuTMbl NPOrHO3MPOBaHUA U ONTUMU3ALUN
4 cuctem / A.B. Hasapos, A.W. NlockyToB ; MNog pea. M.B. ®uHkoBa .— CI16. : Hayka un TexHuka, 2003
— 384 c.

OcoBckui, CtaHucnaB. HepoHHble ceTn ansa o6paboTkm nHgopmaumm / Ctanucnae Ocoeckui; MNep.
¢ non. n npeaucn. . O. PyanHckoro .— M. : ®uHaHckl n ctatuctmka, 2002 .— 343 ¢

PyTkoBckas, [daHyta. HenpoHHble ceTu, reHeTudeckne anroputMbl U HedeTkme cuctembl [/ [.
6 PyTkoBckas, M. MunuHbckui, J1. PyTkosckui ; nep. ¢ non. N.O. PyanHckoro .— M. : Topsayas nuHus-
Tenekom, 2004 .— 383 c. https://e.lanbook.com/book/11843

YckoB, AHgpen AnekcaHgpoBwud. WHTennekTyanbHble TEXHONornu ynpasrneHus. WckycCTBeHHble
7 HenpoHHbIe ceTn U HeyeTkad norunka / A.A. Yckos, A.B. KyabMmuH .— M. : lTopsavasa nuHns-Tenekom,
2004 .— 143 c. : un .— bubnuorp.: ¢.124-141 .— ISBN 5-93517-181-3.

B) MH(POPMALIMOHHbIE INEKTPOHHO-06pa3oBaTeNibHble pecypchbl (0duumnanbHble pecypcbl UHTEPHET)™ :

Ne n/n Pecypc
8 OnekTpoHHbIN KaTanor 3HB BI'Y : http://www.lib.vsu.ru .
9 OBC «YHuBepcuteTckas bubnmoTeka OHMamH».
10 OneKTPOHHbIN yHMBepcuTeT BI'Y : https://edu.vsu.ru/ .

16. NMepeyeHb y4eObHO-MeTOANYECKOrO 06ecneyYeHns ANs caMOCTOATENIbHOW paboThbl:

Ne n/n McToYHUK

1 BBepneHve B MeTOAbl NpOrpamMMHbIX peLleHuin : yuebHoe nocobue / [B.B. AHoBckui 1 ap.] ; XapbKoB.
Hau. yH-T uM. B.H. KapaswuHa ;[ nog pea. B.M. KyknuHa] .— Xapbkos : XHY, 2011 .— 305 c.
KawwupwuHa, WN.J1. HelipoceTeBble TexHomornu : y4ebHo-mMeToamnyeckoe nocobue anst Bysos / W.JI.
KawwupuHa ; BopoHex. roc. yH-T .— BopoHex : UMML BI'Y, 2008 .— 70 c.
KawwupwuHa, VpuHa JleoHmpoBHa. HelipoceTeBble M rmMbpuaHble cucTeMbl [QNEKTPOHHBLIN pecypc] :
y4ebHo-meToamdeckoe nocobre ans By3oB : [ANs cTyd. 5 K. OHEB. U Beyep. OTA-HUIA U MarucTpoB
nepeoro roga obydenus ;ans HanpasneHun: 010400 - MNpuknagHas mMatematvka U MHopmaTuka,
3 010300 - dyHaameHTanbHasa nHdopmaTtmka n nHopmaumoHHble TexHonorun] / W.J1. KawwvpuHa, T.B.
A3sapHoBa ; BopoHex. roc. yH-T .— OneKTpoH. TeKCToBble faH. — BopoHex : N3paTenbckuii gom BIY,
2014 .— 3arn. c TUTYn. 9KpaHa .— ONEeKTPOH. Bepcus ned. nybnuvkaumm .— Pexum goctyna: ans
3aperncTpupoBaHHbix umutatenen BIY .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-
25.pdf>.
KoctpoB, Bopuc BacunbeBnd. OCHOBBI MCKYCCTBEHHOrO MHTennekrta : [y4ebHoe nocobue] / B.B.
Koctpos, B.H. PyykuH, B.A. ®ynud .— M. : JECC, 2007 .— 192 ¢c. :
KocTeines, Bnagumup KWBaHnoBuy. OOpaboTka M aHanua wu3obpaxeHui C NoMoLLbo 0byveHust
HEMpPOHHbLIX ceTel [ONeKTPOoHHbIM pecypc] : ydebHoe nocobue : [cTyd. marucTpaTypbl u3. dak.
5 BopoHex. roc. yH-Ta, anga HanpasneHus 03.04.03 - Paguodumsukal / B.W. KocTbines, 10.C. JleBuukas ;
BopoHex. roc. yH-T .— OneKTpoH. TeKkcToBble gaH. — BopoHex : U3paTtensckuii gom BIY, 2019
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-93.pdf>.
6 HelipoceTeBble CTPYKTYpbl U TEXHONOrMK : yd4ebHoe nocobue anga By3oB / BopoHex. roc. yH-T ; COCT. :
B.W. KntokmH, KO.K. HukonaenkoB .— BopoHex : LML BI'Y, 2008 -

2



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/
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Y. 1: OnekTpuyeckne n matematmdeckne mogenu HempoHoB. HC npsimoro pacnpoctpaHennsa .— 2008
— 62 c. : un. — bnbnwuorp.: c.62.

HenpoceTteBble CTPYKTYpbl M TeXHONOrMM [ONEeKTpoHHbIM pecypc] : ydyebHoe nocobue ansa BysoB /
BopoHex. roc. yH-T ; cocT. B./. KntokuH, KO.K. HukonaeHkos .— BopoHex : UINML, BI'Y, 2008 -.
HenpoceTteBble TexHonormm obpaboTkm nHopmaumm. Metoabl 1 TexHonorumn rnyookoro obyveHus :
8 yyebHoe nocobue ans Bysos / E.HO. MutpodgaHoBa, A.A. CupoTta, M.A. [IptoueHko ; BopoHex. roc. yH-
T .— BopoHex : 3paTtenbckuii gom BI'Y, 2019 .— 196 c.

MonoxeHne 06 opraHnsaumm camocToaTenbHON paboTel 06yyatoLmxcs B BopoHexckom
rocyfapCTBEHHOM YHUBEPCUTETE.

17. OOpasoBaTtenbHble TEXHOMOrMW, UCNONb3yeMble NpU peanu3auum Yy4yeOHOM
AVCLUMMNIUHBbI, BKNOYas AUCTaHUMOHHble obpasoBaTefnbHble TexHonoruu (OOT,
3NneKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

AvcumnnunHa MOXeT peanu3oBbiBaTbCA C NPUMEHEHNeM ANCTaHUMNOHHBIX
obpasoBaTtenbHbIX TEXHOMOMMA, HanNpumMep, Ha nnatopmMme «ANEKTPOHHbIN yHUBepcuteT BIY»
(https://edu.vsu.ru).

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

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

YyebHas aygutopua Onsi NpoBeAEeHUst 3aHATUM NEKUMOHHOMO M CeMMHApPCKOro Tuna,
TEKYLLIEro KOHTPOSIS U NPOMEXKYTOYHOM aTTecTalmm co cneynanmanpoBaHHon Mebenbio.

[Ana camocTtositTensHoM paboTbl MCNOMb3yeTCA KhacC C  KOMMbHOTEPHOW TEXHUKOW,
OCHALLEHHbIN  HeobxoaMMbIM  MporpamMmMHbiM  obecrneyeHneM, INEKTPOHHbIMU  y4EBHbIMM
nocobursiMm 1 3akoHo4ATESTbHO-NPAaBOBOW M HOPMATUBHOW MONUCKOBOW CUCTEMOW, MMEIOLLINIA BbIXOA
B rnobanbHyo CeTb.

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTalum
Mopsiaok oOueHkn OocBOeHus obyyarwmummca ydebHoOro wmaTepuwana onpegensieTcs
coAaepXaHnem criegyrLmnx pasnenos AUCUUNIUHBIL

Ne | HaumeHoBaHue pasgena avcumnnuHbl | Komnete M;&ﬁ';?;gﬁ&;') OueHouHble CpeacTaa
n/n (mogyns) HUuA(K) KOMAETEeHLMM
1 OcCHOBHbIE NOHATUS Teopumn OnK-10 Or1K-10.1, OrkK-10.2, KoMnnekT npakTuyeckmx
' HENPOHHbIX CEeTeMN OlK-10.3 3agaHnin Ne 1
2 CraHOapTHble apXMTEKTYpbI OMK-10 OrlK-10.1, OlkK-10.2, KoMnnekT npakTuyeckmx
' HENPOHHbIX CEeTEMN OlK-10.3 3agaHnin Ne 2
o o OlK-10 | OIrlK-10.1, OlK-10.2, KomnnekTt npaktnyeckux
3. MeToabl 06y4eHMs HEMPOHHbIX CETEN OMK-10.3 sanaHuii No 3
4 AccounaTnBHbIE 3anoMMHaoLLMe OlNK-10 | OrlIK-10.1, OlK-10.2, KoMnnekT npakTuyeckmx
) HEMPOHHbIE CEeTH OrlK-10.3 3agaHun Ne 4
MpomexyToyHas aTTecTauust lMepeyeHb BOMPOCOB K
dopMa KOHTPONs — 3K3aMeH 3K3aMeHy

20. TunoBble OLEHOYHLIe cpeAcTBa M MeToAMYecKMe MaTepuanbl, onpegensilowme
npoueaypbl OLleHUBaHUA

20.1. TeKywWwMN KOHTPOIb YCNEeBaeMoCTH

KoHTponb ycneBaemocTV MO AUCUMNIIMHE OCYLUECTBMSIETCS C MOMOLLBIO CIeayHLmnx
OLIEHOYHbIX CPEACTB: YCTHbIX ONPOCOB, MPOBEPKM AOMALLHMX 3a4aHWIN, NpaKTU4ecknx pador.

MepeyeHb NpakTU4YeCKUX pabor:

Ne1 «[MpocTasn HenpoceTb Ha A3blke Pythony;
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Ne2 «MHorocrnonHas HenpoceTb Ha Python (keras) ans pacnosHaBaHusi M306paxeHnny;
Ne3 «NpumeHeHne HerpoceTn Ana NpeAckasaHns yrpo3 Tuna «oTka3 B 06CnyXnBaHUny;

Ned «lMprmeHeHne HenpoceTn Ansa knaccudpukauum B 6a3oBon 3agayun pacnosHaBaHus «puchl
duwiepary».

[nsa oueHVMBaHUS TeKyllero KOHTPOMsS YCNEBAEeMOCTM WCMONb3yHTCa crneayowme

nokKasaTtenu.

1)
2)

3)
4)

5)
6)

7)

3HaHWEe OCHOBHbIX NOHATUA U METOAOB;

YMEHME NPUMEHSATb MOSTyYEHHbIE 3HAHWA M HaBblkKM ONs peleHus 3agad, npoBOAMTb
aHanun3 Nosly4YeHHbIX peLleHnn;

BNnageHne MatemMaTM4YeCcKMM annapaTtoM 1 COBPEMEHHbIMM METOAAMM B TEOPUM HEMPOHHbBIX
ceTen,

YMEHMe nucatb Ko KOMMbITEPHbIX NporpaMm Ans pelleHnss TUMOBbIX MaTeMaTUYeCKnx
3agav;

3HaHME NMEIOLLMXCA PECYPCOB AN1s1 PELLEHMS MPUKNAOHbIX MaTeMaTUYECKNX 3adavy;
yMEHME NCNOoNb30BaTb CTaHOAPTHbIE MakeTbl NPOrpaMMHOro obecneyeHus ans peLeHus
TUNOBbIX MaTeMaTUYECKMX 3aaau;

BNageHMe HaBblkaMuM XpaHeHus, noucka, cbopa, cuctemaTmsaumm, o6paboTkn u
Ncnonb3oBaHus nHopmaumn.

LLIkana oueHoK:
3a4yteHo: BbinonHeHve 3agaHWn  COOTBETCTBYET MepeyvUCrieHHbIM  rokasaTensm,

oby4yarowmincs gaeT oTBeTbl Ha AOMNOMHUTENbHbLIE BOMPOCHI, MOXET ObiTb, HE COBCEM MOSHbIE.
[leMOHCTpMpyeT yMeHMe pellaTb 3a4ayun, BO3MOXHO C HEKOTOPbLIMU OLIMBKaMK.

He 3ayteHo: OTBeTbl He COOTBETCTBYIOT HW OAHOMY M3 NEPEYUCIIEHHbIX MoKasaTernen.

06yqarou4v||7|c;| OEMOHCTpUpyeT (bparmeHTaprle 3HaHUA N YMEeHUA Ui nx oTCyTCTBUe.
[ns oueHnBaHNA pesynbTaToB KaXaon labopaTopHon paboThl UICNONb3yeTCd LWKana:
YpoBeHb YpoBeHb
ccpopmMrpoBaHHO 0OCBOEHUSA Kputepun oueHnBaHusa obydarowmxcs (paboT obyyaroLmxcs)
CTW KOMNeTeHUunn ANCUNNIINHBI
Bbicokuii 3auTeHo CTyaeHT nokasan BCECTOPOHHME, CUCTEMAaTU3NPOBAHHbIE, rMybokMe 3HaHuS
y4yebHON nporpaMMbl AUCLMMNINHBI U YMEHWUE YBEPEHHO NPUMEHATb MX Ha
npakTvke nNpu pelleHnM KOHKPETHbIX 3adad, cBobogHoe u npaBuiibHOE
060CHOBaHVE NPUHATBIX peLLEHnI
BasoBbii 3auTteHo CTyoeHT TBEpOoO 3HaeT martepuarn, rpaMoTHO M NO CYLLEeCTBY U3naraeT ero,

yMeeT NPUMEeHATb NoJ1y4eHHble 3HAaHUA Ha NpaKkTuke, HO
OONyCKaeT B OTBETE UK B pelleHnn 3agay HEKOTopble HETOYHOCTU

MoporoBbin 3auTteHo CTyoeHT nokasan dparMeHTapHbI, pPa3po3HEHHbIN XapakTep 3HaHuNn,

HeoCTaTOYHO NpaBusibHble OPMYNMPOBKM Ga30BbIX NMOHATUIA, HAPYLLEHUS
rnormyeckon nocneaoBaTernibHOCTU B M3NOXEHUU NPOrpaMMHOro MaTepuana,
HO MpW 3TOM OH BNafeeT OCHOBHbLIMW pasfdenamu y4ebGHON mporpammel,
HEeOOXOAMMbIMM  ONsi  ganbHenwero o6y4YeHust U MOXET MNPUMEHSTb
nosy4YeHHble 3HaHWs No o6pasLy B cTaHAapTHOW cuTyauum

KomneTteHuun He | He 3ayteHo CtygeHT He 3HaeT Oonbluen 4YacTy OCHOBHOMO cogepXaHusa yy4ebHom
copMumpoBaHbl nporpamMmmbl AVCLUMMIMHBI, JonyckaeT rpybble ownbkm B hOopMynmnpoBKax

OCHOBHbIX MOHATUA ANCUUNIIMHBI U HE yMeeT UCnosnb3oBaTb MOJlyd4eHHbIe
3HaHUA NpU peeHnn TUNOoBbIX NPakKTU4eCKnX 3agad

20.2.

NMpomexyToyHasa aTrecTauus
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MpomexyToyHas aTTectaums No AUCUMNNNHE ocyllecTBnsieTcs B popme cobecenoBaHus

Nno 9K3aMeHaUMOHHbIM BunetamMm ¢ NOMOLLBI HUXeENPUBELAEHHbIX OLLEHOYHbIX CPeacTB (NnepeyeHb
BOMPOCOB K 3K3aMeHY).

B GuneT BkNto4aoTCs TEOPETUYECKNIA BOMPOC U 3aaava.

I'IepetleHb BOMPOCOB K 39K3aMeHY.

Ne B
onpocsbl

n/n P

1 buonornyeckmin N NCKYCCTBEHHbLIN HEMPOH.

2 OcHoBHbIE YHKLMM aKTUBALMKN HEMPOHOB. NpenmyLlecTBa HEMPOHHbIX CETEMN.

3. | ConocTtaBneHne TpagnumnmoHHbix OBM 1 HEMPOKOMMBIOTEPOB.

4. | Knaccudukauum HEMPOHHbBIX CETEN, 0ONacT NPUMEHEHMUS U peLlaeMble 3a4auun.

5 OcHoBHbIE HanpaeBeHUs pa3BUTUSE HEMPOKOMMbIOTUHTA. [NepcenTpoH PoseHGnara.

6. | Anroputm oby4eHusi nepcenTpoHa u npasuno Xebba.

7. | Teopema o cxogMmocTu anroputMa obyyeHns nepcenTpoHa Ans NMMHenHopasaeuMbIX MHOXECTB.
[Mpobnema NCKNIYaoLLErO «UMNY.

8. | OCHOBHbIe HanpaBneHnsl Pas3BUTUS HENPOKOMMbIOTUHIA.

9. | MHorocnoviHbIn nepcenTpoH. MNpeactasneHne OyneBbiX YHKLNNA.

10. | MpeogoneHune orpaHNYEHNN NMMHENHON Pa3aeNMMOCTUN N peLleHne NpobremMbl UCKNIoYatoLLEro
«UNNY.

11. | HenpoHHbIe ceTu Kak yHUBepcarbHble annpoKcuMaTopsbl.

12. | O6was noea rpagneHTHbIX METOAOB pelleHns 3agay 6e3ycnoBHon ontumusaumn. Metoq
HancKopenwlero cnycka

13. | Anroputm o6paTHOro pacnpocTpaHeHnst ownbKKU. [JOCTOMHCTBA N HEAOCTATKM anroputMa.
IMoHsATME Nnapanunya ceTu 1 NPUYUHBI Er0 BO3HMKHOBEHNS.

14. | NMpobnema 0BpaXHOCTV NOBEPXHOCTU (PYHKLMOHaNa OWNBKM 1 €€ YaCcTUYHOE NpeodoneHne C
MOMOLLbI0 BBEAEHNSI MOMEHTA (MHEepLUManbHOW NONpaBKu).

15. | ®dusmyecknin cmbicn momeHTa. ObobLlieHHOe aenbTa-npaBsuno.
3OBpUCTMYECKME NPUEMbI YIYYLLEHMS CXOOMMOCTU U Ka4yeCcTBa rpagmMeHTHOro ody4yeHmns

16. | (Hopmanusaums, BeIGOP YHKLMM akTUBaLUK, BbIGOP HaYanbHbIX 3HaYEHNIn BECOB, NOPSAOK
npeabsaBneHns obyyarowmx NpumMepoB, BbIOOP BENUYMHDI LLAra, COKpalleHne Yynucrna Becos,
BblOMBaHWE U3 NOKanbHbIX MMHUMYMOB, Npobrema nepeobyveHns n pasgeneHve BolbopKu).

17. | MeToab! ynpoLLeHUs CTPYKTYpbl HEMpOHHON ceTu. ObLme NpuHUMNbLI 0BydYeHus.

18. | 3agaun, pewaemble 6e3 yuntensa. Vigea metoga rinaBHbIX KOMMAOHEHT.

19. | 3agava knactepusaumm gaHHbiX. OCHOBHbIE METPUKN 151 KOFIMYECTBEHHbBIX U HEKONNYECTBEHHbIX
NEPEMEHHbIX.

20. | Cetn KoxoHeHa, npaBuna XecTKoW, CnpaBeannBon U MATKOM KOHKYPEHLUN.

21. | Anroputm oby4veHus. 3agada KBAQHTOBAHUS OAHHbIX.

22. | 3agaya MHOroMepHOM B13yanusaumm n camoopraHunsytomecs kaptbl KoxoHeHa.

MpumepHbIN NepeyeHb 3apav:
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3apaHue 1. Hanucatb nporpammy peanuayoLLyto yHKLNOHaN MCKYCCTBEHHOIO HENPOHa.
3apanue 2. C nomoLubio 6ubnmnotekn keras 1 obyyatownx gaHHbIX HanucaTb NpPorpaMmMy, CrnocobHyo

KnaccudunumnpoBaTb 00BbEKTbLI HA PUCYHKE.

3apaHue 3. C nomowlbto 6ubnuotekn tensorflow n obyyarowmnx gaHHbIX HanucaTtb NporpamMmmy,
cnocoBbHyto knaccnguumpoBaTb npuckl Puwepa.

3apaHue 4. C nomowbio 6ubnuotekn tensorflow n obyvarowmnx AaHHbIX HanucaTb Nporpammy,
CNoCco6HYO pacno3HaBaTh aTakm TUna «oTkas B 06CnyKMBaHUNY.

[Ons oueHuBaHus pesynbTaToB O0Oy4YEHWA Ha 3K3aMeHe WCMNOoNb3yKTCca cnegyoolmne
nokasarenu:

1) 3HaHMEe TeopeTUYECKNX OCHOB;

2) yMeHue pellaTb 3agauu;

3) ymeHue paboTtaTtb C anropytMamMm METOAOB 1 MH(POPMaLIMOHHBIMU pPeECypCcamMMu;

4) ycnewuHoe nNpoxoxaeHue TekyLlen atrectaumn.

[lnsi oueHMBaHUS pe3ynbTaToB Ha 3Kk3aMeHe UCMOMb3yeTcs WKana: «OTNINYHO», «XOPOLLOY,
«YOOBMNETBOPUTENBHO», «HEYJOBNETBOPUTENBHOY.

COOTHOLLEHNE MoKasaTenen, KpUTepueB U LWKanbl OLUEHMBAHMS pe3ynbTaToB 00y4eHUs
nokasaHbl B criegytoLlen Tabnumue:

Kputepum oueHmBaHus LLikana oueHoK
OTBEeT COOTBETCTBYET BCEM MEPEYUCIIEHHbIM Bblle MoKasaTensm,
obyuvatoLumincs faeT oTBEThl HA AONONHUTENbHbIE BONPOCHI. [leMoHCTpupyeT «OTnNYHO»

3HaHue y4yebHoro maTepuana.

OTBeT COOTBETCTBYET ABYM WM Oonee M3 nepeyvmcrieHHbIX rnokasaTenen,
obyyvaroLmmnca gaeT OTBEThl HA AOMOSNTHUTENBbHbIE BONPOCHI, MOXET BbITb He
COBCEM MonHble. [leMOHCTpUpyeT 3HaHue y4ebHoro MaTepuana, BO3MOXHO C
HEKOTOPbLIMY OLLNOKaMMU.

OTBeT COOTBETCTBYET OAHOMY U3 MNEpPeYUCrieHHbIX MokasaTtenewn,
obyyalolmMnca He [gaeT OTBETbl Ha  OOMOMHWTENbHbIE  BOMPOCHI. «YO0BNEeTBOPUTENBHO»
[eMOoHCTpupyeT 3HaHue y4ebHOro MaTepuana ¢ HEKOTOpPbIMU OLLIMBKaMMU.
OTBeT He COOTBETCTBYET HM OOHOMY W3 MEPEYMCIEHHbIX MoKasaTenen.
OOyyvatomincss 0eMOHCTPUPYET parMeHTapHble 3HaHUS U YMEeHUst uUnn | «HeyaoBneTBOpUTENBLHO»
OTCYTCTBUE UX.

«XopoLuo»




