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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

B51.0.07 MaTtemaTu4yeckasa Teopus HempoceTemn

1. Kog u HaumeHoOBaHMe HanpaBlieHnsa NnoaAroToBKW.

02.04.01 MaTemaTunKka 1 KOMMbIOTEPHbIE HAYKK

2. Mpodwunb nogroTroBku: MatemaTuyeckmin aHanns Kn npunoxeHuna, MartemaTtmnyeckoe u
KOMMbIOTEPHOE MOAenupoBaHue, MaTtemaTtndeckne MeTodbl U KOMMbKOTEPHbIE TEXHOMOMMU B
€CTEeCTBO3HaHUN, SKOHOMUKE W ynpaBrneHum

3. KBanudwmkaumsa BbinyckHuka: Marmuctp

4. ®dopma oby4eHusa: O4yHas

5. Kachegpa, oTBevawLan 3a peanmsaumio QUCLUNIINHDI:

Kadenopa matemaTmyeckoro mogenmpoBaHums

6. CoctaButenu nporpammbl: KoctuH Omutpui Bnagnmuposuy 4.¢0.-M.H.

7. PekomeHpoBaHa: Hay4HO-MeTOAMYECKMM COBETOM MaTemMaTU4YecKoro akynbteTa, NPOTOKON
Ne 0500-03 ot 24.03.2022

8. YuebGHbIn roa: 2022/2023 Cemectp(bl): 1



9. Llenu 1 3agaym y4e6HOM ANCLUNINHBI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S671sIK0MCs:

- (bopMmnpoBaHME TEOPETUYECKMX 3HAHMI B 06nacTy paspaboTkn MHTENNEKTyanbHbIX
MHPOPMALMNOHHBIX CUCTEM, NCNONB3YIOLMX annapaTt HEMPOHHbLIX CUCTEM,;

- (bopmmpoBaHMe 3HaHUN AN peLLeHNs NPaKTUYeCcKUX 3af4ay aHanmsa JaHHbIX B
nccnegoBaHnax U cuctemax MHopMaLMOHHON 6e30MacHOCTM.

-bopmMuMpoBaHMe 3HaHNIN O KITKOYEBbLIX HanpaBeHsx umdpoBor TpaHcopMauumn 1
NCKYCCTBEHHOIO UHTESNEKTa Kak CKBO3HbIX TEXHOMNOMI A5 aHanu3a NpuHATUS peLleHni

3adayu y4yebHoU OuCyUMNIUHBbI:

- (bOpMMpPOBaHNE FTIOMMYECKOTO MbILLNEHMS;

- (bOpMMNpPOBaHNE HABbLIKOB MPUMEHEHUSI TEXHOMOIMMI UCKYCCTBEHHOIO MHTENMEKTa K
npuvKnagHbiM 3agadam.

- (bopMMpoBaHUE HaBbIKOB pa3paboTku 1 peanusaunmn NporpaMmHbIX Moaenem
HENPOHHbIX CEeTEMN.

10. MecTo y4yebHOM AncuunnuHbl B cTpyktype OlMNOI:
AuncumnnuHa «MaTemaTtnyeckaa Teopus HempoceTen» OTHOCUTCS K 06s13aTenbHON YacTu
Bnoka 1. QucumnnuHel (Mogynu).

11. MnaHupyemble pe3ynbTaTbl O0O6y4YeHMsAs No AucuunnuHe/Moayrnio (3HaHUA, YMeHuUs,
HaBblKW), COOTHECEHHbIEe C NNaHUpyeMbIMU pe3ynbTaTaMyu OCBOEHUSA obOpa3oBaTenbHOMU

nporpamMmmbl (KOMneTeHLI,VIFlMVI) n UHOANKaToOpaMun NX 4OCTUXKEHUA:

Kog HasBaHue Koa(bl) WHpmnkaTtop(bl) MnaHMpyeMble pesynbTaThbl

KOMMNeTeHLMN oby4eHus

OrlK-2 | CnocobeH Orl1K- BnapgeeTt HaBblkaMun co3gaHus 3HaTb: COBpEMEHHbIE METOAbI U
co3gasaTb U 2.1 nccneaoBaHMs HOBbIX MaTeMaTUYECKUX | Knaccudeckue pesynbTaTtbl
uccnegosaTtb MoJerNen B ECTECTBEHHbIX HayKax NOCTPOEHUA MaTeMaTUYECKNX
HOBbLIE Or1K- YMeeT ncnosnb3oBath X B mMoaenemn, meToabl U CNocoobl
MartemaTtuyeck | 2.2 npoceccuoHanbHon OeaTenbHOCTU NpUMEHeHNs MaTeMaTUYEeCKMX
vwe mogenu B Or1K- MmeeT npakTnyeckuit onbIT cosgaHua u | Moaenen B NpoeccmoHarnsHowm
€CTECTBEHHbIX | 2.3 nccnegoBaHusa NogobHbIX OeATenbHOCTW.
Haykax, MaTeMaTU4eckux moaenemn un YMeTb: UCNonb3oBaTb U3YYeHHbIe
COBEPLUEHCTBO pa3paboTku Teopuii 1 METOAOB AN UX MeToAbl A5 Co34aHus n
BaTb U onucaHus nccnenoBaHus MaTemMaTUYECKUX
paspabatbiBaTt MoZeneln 1 UCMnonb3oBaThb UX B
b KOHLUENuuu, npodeccnoHanbHON
Teopun n OEeATenbHOCTHU.
MeToabl Brnagetb: NpakTM4eckMm OnbITOM

c034aHusa 1 nccnenoBaHus
I'IOLI,06HbIX MaTeMaTU4eCKnxX
Mozenen n paspaboTkm Teopun n
MEeTOA0B A1 UX ONUCaHus.

12. O6bem gucuunnuHbI B 3a4eTHbIX eauHuuax/yac. — 3/108

dopma NpoMexyTOYHOMW aTTecTauuu: 3a4eT.

13. TpyaoemkocTb nNo BMaam y4yebHon paboTbl




TpynoemkocTb
Bug yuebHol paboTbl Mo cemecTpam
Bcero
1 cemecTp
KoHTakTHas paboTta 32 32
nekumm 16 16
npaxkTudeckne 16 16
B TOM 4ymcne: nabopartopHble 0 0
KypcoBasi paboTta
KOHTPOrbHbIe paboThl
CamocTtoaTenbHas pabota 76 76
lMpomexyToyHas aTtTecTaums
UToro: 108 108

13.1. CopepxaHme QUCLUMNIUHDI

Ne
n/n

HanmeHoBaHue pasgena
AVCLUMNITNHBI

CopepxaHve pasgena AMCunniuHbl

Peanusauus
pasgena
ONCUMNIWHBI C
NMOMOLLbIO
OHMawnH-Kypca,
OYMK *

1. NNekumn
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OcCHOBHble NOHATUSA
TEOpWM HEMPOHHbBIX CeTewn

OCHOBHbIE NOHATUS TEOPUM HEVPOHHbIX CETEN.

Ponb HeNpOHHLIX ceTen B LmMdpoBoOIL, TpaHcchopmaLmu.
Mpumepsbl KelicoB MaTemaTnyeckme OCHOBbI: BEKTOPHbIE
NpOCTPaHCTBa, MaTpuLbl U NIMHENHbIE Npeobpa3oBaHmus
BekTOpoB. CBsI3b HEVPOHOB, onepaTopHasi opma 3anucu
dyHkumoHnpoaHus MHC. CoeguHenune NHC.
MuorocnownHble UHC. Mpsamoe nponssegeHne NHC.

1.2

CraHpapTHble
apXUTEKTYPbl HENMPOHHbIX
ceTten

CraHpapTHble apXuTeKTypbI HEeNPOHHbIX ceTen.
YactuyHas 3afjava 0oBy4yeHus. Knaccuduvkauus
anropntMoB 00y4eHus. 3agada annpokcumaummn pyHKLmMn
B CTaHAapTHoW noctaHoBke. CeTb M3 OOHOro HEMpoOHa.
Cnouctble apxutektypbl. [lepcentpoH PoseHbnaTTa.
PagvanbHas HellpoHHas ceTb.

1.3

MeToabl 06y4yeHuns
HEeWPOHHbLIX ceTen

MeTtoabl 0Oy4eHWst HENpPOHHbIX ceTel. [pagueHTHble
MeToAbl 0Oy4YEHNs1 HENPOHHBIX CETEN.

MprMepbl UCMOMb30BaHUA JAaHHbLIX TEXHONOMNA B paMKyax
Lumndposon TpaHcdopmaunm npon3BoaCTBa.

MeToabl nepBoro nopsigka. OBPUCTUYECKME METOAbI
o6yyeHunsa. Metogpl BTOporo nopsagka. O6yyeHune 6es3
yautens. [puHumn «[lobegutens 3abupaetr Bce» B
Mmogenu cetn KoxoHeHa. HelpoHHasd ceTb BCTPEYHOro
pacnpocTtpaHenus. MmbpugHas MHC.

1.4

AccoumaTtuBHble
3arnomMuHarLme
HEeWpOHHbIE CeTH

AccoumaTumBHble 3anoMuHaloLLne HeWpPOHHble ceTu. Cetn
¢ obpatHbIMK ceaA3sMu. Mogenb Xondunga.

Mpumepbl MCNONb30BaHWUS AaHHbLIX TEXHOMNOMMI B pamMKyax
LMdpoBoKn TpaHcopmaLmm Npon3BoAcTBa.

MpaBuno obydyeHuss Xebba B wmogenun Xondunga.
Moaundwmkauun anroputmoB obydeHms MHC Xondwmnga.
[lByHanpaBneHHasi accounatmBHasa namsitb. [pumeHeHus
MHC Xondunga B 3agadvax KOMOUWHATOpPHOM
ontummsauun. OCHOBHbIE MOHATUSI HEYETKOW JOTUKMU.
HeueTkne oTHoweHus. HedveTkne uucna. HeueTknn
BblBOA. Henpo-HeyeTkne cuctembl. OBydyeHune Hempo-
HEeYeTKUX CUCTEM
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2. lNpaKkTuyeckue 3aHATUA

2.1 | lNpocTas HenpoceTb Ha M3yyeHne mogenun HeMpoHa nepcenTpoHa N apxXnTeKTypbl
a3blke Python nepcenTpoHHOM OAHOCHONHOM HENPOHHOM cetu;
Hanucate nporpammy, peanuaylowyo  yHKumMoHan

NCKYCCTBEHHOIO HEMpoHa.

2.2 | MHorocnonHas M3yuntb npuMeHeHne MHOrOCHOMHOW HEWPOHHOW CeTwn
HenpoceTb Ha Python ana  pacnosHaBaHust  u3obpaxeHun. C  NOMOLLbIO
(tensorflow) gns bubnuotekn keras u obyvalWwmMx [aHHbIX Hanucatb
npeackasbiBaHMS aTak nporpaMmmMy, CnocobHylo knaccuguumnpoBaTb 06bEKTbI Ha
TMna “oTkas B pUCYHKe.
obcnyxusaHun”

2.3 | Ucnonb3oBaHue
onbnnoTtek numpy,
pandas, tensorflow ans C nomouwibto 6mbnunotekn keras u oOy4arOLMX AaHHbIX
PELLGHNS 3334 aHANM3a Hanucarb nporpammy, cnocoGHyt’o npeackasatb BuA

aTaku Tvna “oTkas B ob6CnyxmBaHun’.
AaHHbIX U NOCTPOEHMS
HenpoceTtemn

2.4 | NocTpoeHune HenpoceTH C nomoubto BGMBNMOTEKM NUMPY HanucaTb Nporpammy,
ANsi peleHnst 3agad cnocobHyo oby4yaTb HEMPOHHYIO CETb Pa3fMYHbIA TUnam
Nornyeckux onepaumm nornyecknx yHkumm (“U”, “UNU", “Ucknovatoiee NN

25 o C nomowpto  Gubnumotekm  tensorflow  HanucaTb
MocTpoeHune HenpoceTn N
ANs KnacendMKaLMm nporpammy, CrnocobHyo ob4yyyaTb HEWPOHHYK CeTb
Mpuca cnocobHyo pewaTb 6asoByl 3agayy knaccudumkaumm

«Mpucel Puwepay
13.2. Tembl (pasaenbl) QUCUUNIMHBI U BUAbI 3aHATUN
Buapl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
CamocTosTenbHas
n/n | (pasgena) gucumnnuubel | Jlekuun MpakTnyeckne | JlabopaTopHblie pa6oTa Bcero
OCHOBHbIE NOHATUS

1 | Teopun HEMPOHHBbIX 4 10
ceten
CraHpapTHble

2 | apXuTeKTypbl HEMPOHHbLIX 4 10
ceten

3 Me:FOleI 06yqu|/19 4 10
HEWPOHHbIX CETEN
AccoumaTunBHble

4 | 3anoMmuHaoLne 4 6
HEeNpOHHbIE CETU
lMpocTtas HenpoceTb Ha

5 2 6
A3blke Python
MHorocnownHas
HeWpoceTb Ha Python

6 | (tensorflow) gns 2 6
npeackasbiBaHna DDos
aTak
VMcnonb3oBaHue
ombnmoTtek numpy,

7 pandas, tensorflow gns 4 10
peLLeHns 3agay aHanusa
OaHHBIX Y MOCTPOEHNS
HenpoceTtemn
lNocTpoeHune HenpoceTun

8 | onsa pelweHus 3agaq 4 8
NOrMYECKNX onepaumm
MNocTpoeHune HenpoceTn

9 | anga knaccudukaumn 4 10
npuca
WToro: 16 16 76




14. MeToan4yeckune ykazaHMA Ans ody4aroWmnxca Nno 0OCBOEHUIO AUCLUMNIIUHDI:

OcBoeHMe gucuunnvMHbl  NpeanonaraeT He Tonbko obsA3aTtenbHoe  nocelleHne
oby4aroLmMmMca ayanTopHbIX 3aHATUI (NEKUUIN U NPaKTUYECKUX 3aHATUN) U akTUBHYKO paboTy Ha
HUX, HO U CaMOCTOATENbHYIO Yy4ebHY0 AeATENBHOCTb, HA KOTOPYIO OTBOANTCA 76 4acoB.

CamocToaTenbHas y4ebHas oeAaTenbHOCTb CTyAeHToB no aucuunnuHe «Matematnyeckas
Teopusa HenpoceTeny» npeanonaraeT BbINOMIHEHNE CrieayoLWnX 3agaHnin:

1) camocToATeNnbHOE u3yYyeHue Y4yebHbIX MaTepuanoB Mo pasgenaMm OUCUMNAWHBL C
NCNOSNIb30BaHMEM OCHOBHOM WM [OMNOSIHUTENBHOW NuTepaTypbl, UHPOPMALNOHHO-CNPABOYHbIX U
NMOWNCKOBbIX CUCTEM;

2) NOAroTOBKY K TEKYLLMM aTTecTaumsiM: BbINONHEHME NTabopaTopHbIX 3a4aHui NO MOUCKY
HeobxoaMMbIx A4na paboTel B ayantopumn matepunanos B IHTepHeTe.

Ocoboe BHMMaHMe oby4valoLMXCa HanpaBfsieTCad Ha OCBOEHME peLLUEeHUsT NPUKNagHbIX
3a4ay C Ucnosib3oBaHNEM TEXHOSTOMMN HEMPOHHbLIX CETEN.

Bce BbiNoOnHAeMble CTygeHTaMuM CaMOCTOSATENbHO 3afaHusa nognexart nocnegyoLien
npoBepKe npenogasaTtenem Ansa nosiy4eHust 4onycka K 3ayeTy.

B cnyyae HeobxoaumocTu nepexona Ha AUCTAHUMOHHBLIN pexnm obyvyeHus Ucnorb3yeTcs
AMEeKTPOHHbLIN Kypc «MaTemaTuyeckass Teopusi HepoceTen» Ha nopTane «JINeKTPOHHbIN
yHuBepcuteT BlY»: ccbiika (ecnm ectb). Tam e pasmelleHbl Heobxogumble AONsi YCBOEHUS
Kypca maTtepuarnsl.

15. lepeyeHb OCHOBHOW U AOMNONHUTENLHOW nNUTepaTypbl, PEeCypCOB WHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) oCHOBHasi NuTepartypa:

Ne n/n McToYHUK
XankvH, CaMoH. HenpoHHble ceTu : MonHbIA Kypc : nep. ¢ aHrn. / CamoH XankuH .— N3g. 2-e,
1 ucnp. — M. [n gp.] : Bunbsamc, 2006 .— 1103 c. : un. — lMpegm. ykas.: ¢c. 1070-1103 .— Bubnuorp.:
c. 996-1069.
> ManywkuH, AnekcaHgp VBaHoBuY. HempoHHble ceTu: ocHoBbl Teopumn / A.WN. ManywkmH .— M. :

opsiyas nuHua-Tenekom, 2010 .— 496 c. https://e.lanbook.com/book/111043

0) gononHuTenbHasa nuTepaTypa:

Ne n/n NCcTOYHMK
Bapckun, Apkaguii BeHunoHoBMY. Jlorndyeckue HempoHHbIe ceTu : ydebHoe nocobue / A. B. Bapckui.
3 — Mocksa : WHTepHeT-YHuBepcuteT WHdopMauunoHHbix TexHonorun (MHTYUT) : BuHom.

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

YckoB, AHapen AnekcaHApOBWY. VIHTennekTyarnbHble TEeXHOMoruuM ynpasneHusi. VICKyCCTBEHHble
4 HelpoHHbIe ceTn U HeyeTkad noruvka / A.A. Yckos, A.B. KyabMmuH .— M. : lTopsavasa nuHns-Tenekom,
2004 .— 143 c. : un .— bubnuorp.: c.124-141 .— ISBN 5-93517-181-3.

PyTtkoBckasi, [aHyTta. HelpoHHble ceTu, reHeTuyeckme anroputMmbl U HedeTkne cuctembl / [.
5 PytkoBckas, M. MNunuHbckui, J1. PyTkoBckun ; nep. ¢ non. U.A. PyanHckoro .— M. : [opsiyasg nuHus-
Tenekom, 2004 .— 383 c. https://e.lanbook.com/book/11843

OcoBckuit, CtaHucnaB. HelpoHHble ceTu ansa obpaboTku uHdopmaumn / CtaHucnas OcoBCKUi;
Mep. ¢ non. u npegucn. WN. . PyanHckoro .— M. : ®nHaHckl U ctatuctuka, 2002 .— 343 ¢

Haszapos, AHgpen BadecnaeoBu4y. HenpoceTeBble anropuTMbl NPOrHO3MPOBaHUS M ONTUMU3ALUN
7 cuctem / A.B. Hazapos, A.WN. NlockyTtos ; Mog pen. M.B. ®unkoa .— CI16. : Hayka n TexHuka, 2003
— 384 c.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-0BpasoBaTeNbHble pecypchbl (0duumnanbHble pecypebl UHTEPHET) :

Ne n/n Pecypc
8 OnekTpoHHbI kaTanor 3HB BI'Y : http://www.lib.vsu.ru .
9 OBC «YHuBepcuteTckas bGubnmoTeKka OHNMamH».
10 OneKTPOHHbIN yHMBepcuTeT BITY : https://edu.vsu.ru/ .



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/

16. NepeyeHb y4ueOHO-MeTOANYECKOrO 06ecneyeHust ANs CamocTosiTeNibHOM paboThbl:

Ne n/n NcToYHMK

KocTtbinee, Bnagumup WMeaHoBu4y. OOpaboTka M aHanu3 u3obpaKeHWh C MNOMOLLb 0ByyYeHust
HEMPOHHbIX ceTen [OneKTPOHHLIN pecypc] : yv4ebHoe nocobue : [cTyd. marucTpaTypbl ums. dak.
1 BopoHex. roc. yH-Ta, ansa HanpaeneHnus 03.04.03 - Pagnodusukal / B.W. KocTbines, HO.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>.

KoctpoB, Bopnc BacunbeBuy. OCHOBbI MCKYCCTBEHHOro MHTennekra : [y4ebHoe nocobue] / B.B.

2 Koctpos, B.H. PyukuH, B.A. ®ynun .— M. : JECC, 2007 .— 192 ¢c. :
3 KawwvpuHa, W.J1. HenpoceTteBble TexHomnoruu : yyebHo-meToaudeckoe nocobue ansa sysos / W.JI.
KawwpuHa ; BopoHex. roc. yH-T .— Boponex : UMML| BI'Y, 2008 .— 70 c.
HenpoceTteBble CTPYKTYpbl U TEXHOMormu : y4ebHoe nocobue ansa By3oB / BopoHex. roc. yH-T ; COCT. :
4 B.U. KntokunH, KO.K. Hukonaenkos .— BopoHex : UML BI'Y, 2008 -.
Y. 1: OnekTpuyeckne n mMatematmyeckme mogenu HempoHoB. HC npamoro pacnpocTtpaHeHus .—
2008 .— 62 c. : un. — bubnuorp.: c.62.
5 BBegeHne B MeToabl NporpaMMHbIX pellennin : yuedHoe nocobue / [B.B. AHoBckuin 1 Ap.] ; XapbKoB.

Hau. YH-T uMm. B.H.KapasuHa ;[ nog pea. B.M. KyknnHa] .— XapbkoB : XHY, 2011 .— 305 c.
HenpoceTteBble TexHonornm obpaboTkm nHopmaumm. Metoabl 1 TexHonorum rinyookoro obyveHus :
6 y4yebHoe nocobue ans By3oB / E.FO. MutpodgaHoBa, A.A. Cupota, M.A. [IptoyeHko ; BopoHex. roc.
YH-T .— BopoHex : Nagatenbckun gom BI'Y, 2019 .— 196 c.

HenpoceTteBble CTPYKTYpbl U TeXHOMOrmM [ONekTpoHHbIA pecypc] : ydebHoe nocobue aonsa BysoB /
BopoHex. roc. yH-T ; cocT. B./. KntokuH, KO.K. HukonaeHkos .— BopoHex : UMM, BI'Y, 2008 -.
KawwvpuHa, NpuHa JleoHnpgoBHa. HelpoceTeBble M rmbpuaHble cucTeMbl [ONEKTPOHHLIN pecypc] :
y4yebHo-meToamdeckoe nocobve ans By3OB : [ANs cTyd. 5 K. AHEB. U Beyep. OTA-HUN U MarucTpoBs
nepeoro roga obydenus ;ans HanpasneHun: 010400 - MNpuknagHas matemaTtvka U MHOPMaTHKA,
010300 - dyHaameHTanbHasa nHopmaTtmka 1 nHopmaumoHHble TexHonorun] / U.J1. KawwvpuHa, T.B.
A3sapHoBa ; BopoHex. roc. yH-T .— OneKTpoH. TeKCcToBble faH. — BopoHex : N3paTensckuii gom BIY,
2014 .— 3arn. ¢ TUTyn. 9KpaHa .— ONEeKTPOH. Bepcus ney. nybnukauun .— Pexum goctyna: Ans
3aperncTpupoBaHHbIX uutatenen BlY .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m14-
25.pdf>.

MonoxeHne 06 opraHnsauum camoctoaTenbHoM paboTbl obyyatoLwmxcs B BopoHexckom
rocygapCcTBEHHOM YHMBEpPCUTETE.

17. OOpas3oBaTenbHble TEXHOJNIOMMU, UCNOoNb3yeMble MpPU peanusaumm y4ebHomn
ANCLUMNIINHBbI, BKMKOYasi AUCTaHUUOHHble oOpasoBaTtenbHble TexHonoruun (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpn npoBegeHUn y4ebHbIX 3aHATUN YHuBepcuTeT obecneuvMBaeT passButue Yy
0o0yYalLNXC HaBbIKOB KOMaHOHOW paboTbl, MEXUYHOCTHOW KOMMYHUKAUUKW, MNPUHATUSA
peLeHnn, NnaepckMx KavyecTs.

Mpn peanusauum  OUCUMNAWHBI  NPUMEHAKOTCA  credylowmne  obpasoBaTesnbHble
TEXHOSTOTUMK:

- Npo6r1IEMHO-pa3BMNBaAIOLLME;

- N"HPOPMALMOHHbIE.

AuncunnnuHa MOXeT peann3oBbiBaTbLCA C NPUMEHEHNEM ANCTAHUNOHHBIX
obpasoBaTenbHbIX TEXHOMOMMN, HaNpuMep, Ha nnatgopme «ANEKTPOHHbIN YHUBepcUTEeT BIY»
(https://edu.vsu.ru).

lMepeveHb Heobxoaumoro nporpammHoro obecneveHus: WinlOpro mnm Linux, Microsoft
Office, LibreOffice 6, Calc, Foxit Reader, 6pay3ep Mozilla Firefox, Opera nnn Internet, Python,
Padlet.

18. MaTepMaano-TeXHuquKoe obecneyeHne AUCLMUMNIUHI:
YyebHas ayanTopua and npoBeneHusA 3aHATUN NEKLMOHHOIo MU CEMUHApPCKOro Tuna,
TEKYLLEero KOHTpoJid 1 ﬂpOMG)KyTOHHOIZ artrecraumm co CI'IGU,I/IaJ'II/l3I/1pOBaHHOIZ mebenbto.
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Ana camocTtoaTenbHOM paboTbl MCNOMb3YeTCs KNacC C KOMMbIOTEPHOW TEXHUKOW,
OCHAaLLlEHHbIN  HeobxoaMMbIM  MporpamMmMHbiM — obecrneyeHmeM, 3NEeKTPOHHbIMU  y4EBHbIMMK
nocobmamMm n 3akoHOOATENbHO-NPaBOBOM M HOPMAaTMBHOW MOWCKOBOW CUCTEMOWN, MMELLUN
BbIX0[, B rnobarnbHyto ceTb.

19. OueHo4HbIe cpeacTBa ANs NPoBeAEeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum
Mopsigok oueHkn ocBOoeHus obyyarwmumuca ydebHoOro wmaTepuwana onpegensieTcs
COLEPXXaHNEM crieayroLnX pasaenoB AUCLUNINHDIL

rll\}gn HammeHOBaHmf(aMpoasﬂrtl-:;Jl'l)a ANCUMNIIVHBI If_'onl//llgt(a;;a M;&lfll_l;a);'gﬁ&;l) OLeHOuHble CpeacTsa
AY. 5 KOMMNeTeHL MmN
1 OCHOBHbIE MOHATUSI TEOPUN HENPOHHBIX OMNK-2 8HE§; KomMnnekT npakTn4eckux
: Y : e 3agaHuii Ne 1
ceTen OMK-2.3 jat
5 CraHgapTHble apXUTEKTYpPbl HEMPOHHBIX OMNK-2 gﬂﬁgé KomnnekT npaktnyeckux
: Y : e 3agaHuii Ne 2
ceTen OMK-2.3 jat
OnK-2 OnK-2.1, KoMnnekT npakTuyeckux
3. MeToabl 06y4eHVs HeMPOHHbIX ceTew OriK-2.2, sanaHnn Ne 3
OrK-2.3
4 AccoumnaTmBHblE 3aMnoMUHaOLLNE HENPOHHbIE Onik-2 82&;; KOM”Q:E;:MP;'SQWA%KMX
cem OnK-2.3
lMpomexyTouHasa aTTecTtaumsi [MepeyeHb BONPOCOB K
dopma KOHTpons — 3a4eT 3avety

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYecKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1. TeKywWwMn KOHTPOSb yCNneBaeMocTu

KoHTponb ycneBaeMoCcTVM MO AMCUMMIIMHE OCYLLIECTBNSETCA C MOMOLLbI CneaytoLmx
OLIEHOYHbIX CPEACTB: YCTHbIX ONPOCOB, MPOBEPKM AOMALLHMX 3a4aHWIN, NpakTUYecknx pador.

[MepeyeHb npakTnyeckmx pabor:
Ne1 «[lpocTas HenpoceTb Ha s3blke Python»
Ne2 «MHorocnonHasa HenpoceTb Ha Python (keras) ansa pacno3HaBaHus n3obpaxeHniny
Ne3 «[MpnmeHeHne HenpoceTu Ansa npeackasaHns yrpo3 Tuna «0Tkas B 06CnyKuBaHUm»

Ned «[pumeHeHue HenpoceTn Ans knaccudukaumm B 6a3oBoKn 3agayvm pacnosHaBaHusa «pucel
duwepa»»

[na oueHnBaHu4A TEKYLEero KOHTpOoNA YycneBaemMoCTun WUCNOJNb3yKOTCA cneayowimne
nokKasaTtenu.

1. 3HaHMe OCHOBHbLIX NMOHATUM N METOOB;

2. yMeHVe MNPUMEHSITb MNOMy4YeHHble 3HAHMSA U HaBbIKM ONS pelleHust 3agad, NpoBOAUTbL
aHanm3 NonyYeHHbIX peLLeHuit;

3. BnageHwe MatemMaTM4YecKMM annapaTtoM W COBPEMEHHbIMWM MeTodamMu B Teopun
HENPOHHbIX CeTewu;

4, YMEeHUEe nncatb Koa4 KOMMbKOTEPHbIX NporpaMmMm AnAa peleHna TUMNOBbIX MaTeMaTUn4deCKmnx
3ajav,

5. 3HaHue nmerowmxcs pecypcoB AnAd peweHna npuknagHbiX MaTteMaTtn4eCcKmnx 3aaav;
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6. YMEHNE UCNOoNb30BaTb CTaHOAPTHbIE NMakKeTbl NporpaMmMHOro obecneyeHna ons peLweHnda

TUNOBbLIX MaTeMaTU4eCKNX 3adau,

7. BnageHve HaBblkaMuW XpaHeHWd, rnoucka, cbopa, cuctematmsauumn, o6paboTkm wu

MCNonNb30BaHUS MHbopmaLmK.

LLikana oueHoK:

3ayTteHo: BbinonHeHne 3agaHun COOTBETCTBYET NEpEeYHUCrieHHbIM TMoKa3aTesnaMm,
o6yqarou.|,|/||7|c;| JaeT OoTBeTbl Ha AOOMOJIHUTESIbHbIE BOMPOCHI, MOXET OblTb, HE COBCEM MOJIHbIE.

[leMOHCTpMpyeT yMeHMe pellaTb 3a4ayn, BO3MOXHO C HEKOTOPbIMM OLLIMBKamu.

He 3auyteHo: OTBeTbl He COOTBETCTBYKOT HM OOHOMY M3 MNMepeynCrieHHbIX nokasartenemn.

Ob6y4atomincs 4eMOHCTPUPYET hparMeHTapHbIe 3HAHUS U YMEHUSI UINN UX OTCYTCTBUE.

[1ns oueHnBaHus pe3ynbTaTtoB KaXkaom na6opaTopH0|7| p860TbI MCNOJ1b3yeTCA WKala:

YpoBennb YpoBeHnb Kputepun onennBanus odyyarommuxcsa (pador
copmupo- 0CBOEHUA 00y4yaroImmxcs)
BAHHOCTH AUCHMILIMHBI
KOMIIETeHIINH
3a4eT
Bricokuit (3auTeHO) CTyaeHT nokasall BCeCTOPOHHHUE, CUCTEMaTU3UPOBAHHbIE,

riy0okue 3HaHUs y4eOHOU IpOrpaMMBbl JUCHUILIUHBI U
YMEHHE YBEPEHHO IIPUMEHSTh UX HA IIPAKTUKE IIPU PELICHUH
KOHKPETHBIX 33/1a4, CBOOOJHOE U NPABUIbHOE 0OOCHOBaHHE
IPHUHATBHIX PELICHUI

basoBb1it (3auTeHo) CTyzneHT TBep0 3HAE€T MaTepuall, FPaMOTHO U I10 CYIIECTBY
U3JIaraeT ero, yMeeT MpUMEHATh [IOJyYeHHbIE 3HaHUS Ha
MIPAKTHKE, HO

JIOITyCKAeT B OTBETE WU B PEILIEHUH 3aJ[a4 HEKOTOPbIE
HETOYHOCTH

[Toporossrii (3auTeHo) CryneHT nokasan (pparMeHTapHbIH, pa3pO3HEHHBINH XapakTep
3HAHW, HEJOCTATOYHO MPAaBUIbHBIE (DOPMYITHPOBKH 0a30BbIX
TIOHSITHIA, HAPYIICHHUS JIOTHYECKOH MOCIIeI0BATEIFHOCTH B
U3JI0KEHUH ITPOrPaMMHOTO MaTepualia, HO IPH ATOM OH
BJIaJIe€T OCHOBHBIMH Pa3JielaMu Y4eOHO porpamMMmel,
HEOOXOMMBIMU /ISl JaTTbHEHIIIEro 00y4eHUs] 1 MOYKET
MPUMEHATH MOTy4YeHHBIE 3HAHUS TI0 00pa3ily B CTaHAaPTHON

CUTYyallUH
Komnerenuuu (He 3auTeHO) CtyzneHT He 3HaeT OouIbILEH YacTH OCHOBHOTO COJIEP KaHHs
He y4eOHOI IporpaMMbl AUCHUILTHHBL, 1OMYCKAeT rpyObIe
chopMHupOBaHEI omuOKH B (POPMYIHPOBKAX OCHOBHBIX HOHATUH AUCIUILTHHBI

1 HC YMCCT HCIIOJIb30BATh IMMOJIYUYCHHBIC 3HAHWA ITPHU PCIICHUU
TUIIOBBIX NPAKTHYCCKUX 3aaa4

20.2. NMpomexyToyHasa aTrecTauums

MpomexyToyHas aTTecTauusi No AUCUMNIIMHE ocyllecTBnsieTcs B popMe cobecenoBaHUs

Nno BOMNpocam K 3a4eTy U pelleHne 3agadun.

ﬂepequb BOMPOCOB K 3a4eTy:



Ne B
onpockl

n/n P

1. [NepeyvyeHb CKBO3HbIX TEXHOSOIMMN.

2. | bruonornyeckmMn n NCKYCCTBEHHbLIN HENPOH.

3. | OcHoBHble OYHKLUKN aKTMBaLUN HEMPOHOB. NpenmMyLLecTBa HEMPOHHLIX CETEN.

4. | ConocraBneHue TpaguumnoHHbix 3BM u HeripokomMnblOTEPOB.

5. | Knaccndukaumm HEMPOHHbIX ceTer, 06nacTv NPYMEHEHNS U peLlaeMble 3agaqn.

6. | OCHOBHble HanpaBneHus pas3BUTUSA HEMPOKOMNbIOTMHra. MepcentpoH PoseHbnaTa.

7. | Anroputm obyyeHnss nepcenTpoHa u npaeuno Xebba

8. | Teopema o cxognmocTu anropMtma oby4yeHns nepcenTpoHa AN NMHenHopasaenMMbiX MHOXECTB.
[Mpobnema NcKNYaLWwero «Mnny.

9. | OcHOBHble HanpasreHns Pas3BUTUS HEMPOKOMIMBIOTUHTA.

10. | MHorocnowvHbIn nepcenTtpoH. MNMpeacTtaBneHne 6yneBbix QYHKUWIA.

11. | MNpeogoneHne orpaHNYEeHNs IMHEMHOWN Pa3gennuMocTy U pelleHre NpodrnemMbl NCKIIO1HaoLWEro «Mnmy.

12. | HelipoHHbIE CeTU Kak yHMBepCcarnbHble annpoKCMMaTopbl.

13. | OBwas nges rpagneHTHbIX MeToA0B peLleHus 3agad 6esycnosHon onTumm3aumm. MeTton HauckopenLero
cnycka

14. | Anroputm obpaTHOro pacnpocTpaHeHusi oLmnbkn. [locToMHCTBa 1 HegocTaTkm anroputma. MNoHaTtue
napanuya ceT U NpUYnHbLI Er0 BO3HUKHOBEHMUS.

15. | MNMpobnema oBpaXHOCTU NOBEPXHOCTM (PYHKLMOHANAa OWnBKN N €€ YyacTu4Hoe npelloaoneHne ¢ NOMOLLbIO
BBEJEHMS MOMEHTA (MHepLManbHON NONpaBKu).

16. | Pusnyeckmit cmbicit MomeHTa. O606LLEeHHOE AenbTa-NpaBuno.
OBpUCTNYECKME NPUEMBI YIYYLLEHMS CXOOUMOCTU U Ka4yecTBa rpagMeHTHOro obyyeHns (Hopmanmnsauus,

17. | BbIGOP PYHKUMM aKTMBaLMK, BbIGOP HAYanNbHbIX 3HAYEHUA BECOB, NOPAOOK NPeaAbABeHns obyvatoLmx
npMMepoB, BbIGOp BENMYUHBI LWara, COKpaLleHne Yncna BecoB, BblbMBaHUe 13 fiokanbHbIX MUHUMYMOB,
npobnema nepeobyyeHns u pasgeneHve Bolbopkn).

18. | MeToabl ynpoLeHUs CTPYKTYpbl HEMPOHHOM ceTn. ObLwme NpuHUMNBl 06yYeHus.

19. | 3agauu, pewaemble 6e3 yuntens. iges metoga rnaBHbIX KOMMOHEHT.

20. | 3agayva knacTtepu3aumy gaHHbIX. OCHOBHbIE METPUKM A11S KONTMYECTBEHHbIX U HEKONTMYECTBEHHbIX
nepemMeHHbIX.

21. | Cetn KoxoHeHa, npaBunia XeCcTKON, CnpaBeanMBON U MSATKOW KOHKYPEHLINN.

22. | Anroputm 06yyeHus. 3agadva KBAHTOBAHWUSI LAHHbIX.

23. | 3agaya MHOromepHoN BM3yanusaummn n camoopraHmayrolimecs kaptbl KoxoHeHa.

MpumepHbIM NepeyeHb 3agav:
3apaHve 1. Hanucatb nporpammy peanuaytoLlyto pyHKLUMOHaN NCKYCCTBEHHOIO HENMPOHaA.
3apaHue 2. C nomouwbio 6ubnuoTekn keras n obyvaroLmx JaHHbIX HanucaTb NporpaMmmy,

CMOCOBHYI0 KnaccuguumpoBaTb 0ObEKTbI HA PUCYHKE.

3apaHue 3. C nomowbo 6ubnuotekn tensorflow n obyvatowmx gaHHbIX HanMcaTb

nporpaMmmMy, cnocobHyto knaccuduumposatsb npuckl dPullepa.

3apaHue 4. C nomowbto 6ubnuotekn tensorflow n obyvatowmx agaHHbIX HanMcaTb

nporpamMmwvy, CI'IOCOGHyI'O pacno3HaBaTb aTakn Tuna «0TKa3 B O6Cﬂy)KI/lBaHI/1I/1)).

[na oueHnBaHus pe3ynbTatoB o6yqum9 Ha 3a4deTe UCnonb3yrTCcAa crneagyruune

nokKasaTtesnu.
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1) 3HaHMe TeopeTN4eCKNX OCHOB;

2) yMeHue pellaTb 3agauu;
3) ymeHue paboTaTb C anroputmMamMm MeToAoB U MHPOPMAaLMOHHBIMU PECYPCaMMU;

4) ycnewuHoe NpoxoxaeHne TekyLlen atrectaumn.

[lnsa oueHnBaHm4A pe3ynbTaToB UCMOJIb3YETCA LWKaa: «3a4TeHO», «HE 3a4TEHO».
CooTHoLEeHNe nokasaTtenen, KputepmeB M LWWKalbl OoUeHMBaAHUA pPeE3yrnbTaToB O6y‘-IeHVIFI

nokasaHbl B cneaytollen Tabnuue:

KpVITepVIVI oueHnBaHunAa LLikana oueHokK

OTBeT COOTBETCTBYET MNepevucrieHHbIM Mnokasatenam, obyyawwuinica agaeT OTBEeTbl Ha
[OMOSHUTENbHbIE BOMPOCHLI, MOXET ObiTb He coBceM MofHble. [eMOHCTpUpyeT yMeHue
peliaTb 3a4ayn, BO3MOXHO C HEKOTOPbIMM OLUIMBKaMMU.
OTBET He COOTBETCTBYET HW OZHOMY W3 MepeyvucrieHHbIX nokasaTenei. O6yvalowmics «He 3auteHo»
AEMOHCTPUPYET hparmeHTapHble 3HaHWUSA Y YMEHWUSI UK UX OTCYTCTBUE.

«3a4yTeHo»
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