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8. YueOGHbIN rop: 2027/2028 CemecTp:7



9.llenu n 3agaum y4e6HOM ANCLUUNIIUHBI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl 615K MmcCs:

-bopmmnpoBaHme TeopeTUdecknx 3HaHWM B obnactu paspaboTkM MHTenneKTyanbHbIX
MHGOPMALUMNOHHbLIX CUCTEM, UCMONb3YHIOLLMX annapaT HENPOHHbLIX CUCTEM;

- (bopMmupoBaHMe 3HaHUM AONS peweHUa MpakTUYEeCcKMX 3agady aHanu3a OdaHHbIX B
nccnegoBaHusx U cuctemax MHopmMaumoHHOM B6e3onacHoOCTH.

3adayu y4ebHoU OuCyUMNUHbI:

-chopmmnpoBaHMe NOrMYeCcKoro MblLLNEHNS;

- (opmupoBaHne HaBblkOB pa3paboTkm W peanuM3aumm MporpaMMHbIX MoAenen
HEeNPOHHbIX CEeTEWN.

10. MecTo y4yebHOM AncuunnuHbl B cTpykType OMOIT:
OucumnnuHa « HerlpoHHbIE ceTny» OTHOCUTCS K 06s3aTenbHon Yactu brnoka 1.dncunnninHbl
(mogynn).

11. MnaHupyemble pe3ynbTatbl 00y4YeHUss nNo AucuunnuHe/Moayno (3HaHUA, YMEHMUSA,
HaBblKU), COOTHECEHHbIE C NNaHupyemMbiMU pe3yfibTaTaMu OCBOEHUSs obpa3oBaTesibHOMU
nporpamMmbl (KOMNEeTeHLUAMMU) U UHAUKATOPaMN UX JOCTUXKEHUS:

Koga HassaHwne Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0By4eHus
KOMMeTeHLMH
OlK-10 | CnocobeH Orl1K-10.1 | demoHcTpupyet 3HaHMA | 3HaTb:MaTtemaTnyeckme Mogenu wu
paspabatbiBa MaTemMaTtMyeckux Mogernen wu | Metodbl aHanm3a MacCuBOB AaHHbIX;
b " MeTOdOB aHanmMsa MaccuBoB | YMeTb:pa3pabaTbiBaTtb
NPUMEHATb OaHHbIX dopmannsoBaHHble Moaenu, MeToabl
matemaTtudec | OlK-10.2 | PaspabaTtbiBaeT M anroputMbl  peLleHus  TUNOBbIX
Kve mogenu dopmanmnsoBaHHble Mogenu, 3apay aBTOMaTU3MPOBAHHOM
" mMeToabl MeToAdbl U anropuUTMbl pelleHnss | MHHOPMaLNOHHO-aHaNUTNYeCKom
aHanmsa TMNOBbLIX 3adav nogdepKkym  MNpoLEecCoB  NPUHATUS
MaccuBOB aBTOMaTU3MPOBAHHON peLueHui; pelwaTtb 3agaum
OaHHbIX " WMHOPMaLIMOHHO- WHOMBUOYanbHOrO M FPynmnoBoro
MHTEPNPETUP aHanMTU4eCcKon NogAEePXKKU BblOOpa Hauny4LWwmnx BapuaHToOB
oBaTb MPOLIECCOB MPUHSITUS PELUEHUA | PeLLeHuiA B YCNOoBUAX
npodpeccmoH | OMK-10.3 | PewaeT 3agaun HeonpeaeneHHoOCTH nmeroLencs
arnbHbli VHOMBUAYarNbBHOTO U rpynnoBoro | MHchopmaLum Ha ocHoBe
CMbICH Bbl60pa Hanny4Lnx BapmaHToB ncnonb3oBaHUA Pa3NMNYHbIX
nony4vyaembIx peleHnn B yCrnoBusax Kputepunen Bbl60pa n  npuHUUNoB
dopmarnbHbIX HeornpeaeneHHoCcTn cornacoBaHuA,
pesynbTaToB NMeloLLIecs MHopMaLMn Ha BnapeTb:HaBbikaMu NPYMEHEHNA
OCHOBE UCMOSb30BaHNS METOAOB MAalUMHHOrO obydeHusa ang
pasnuyHbIX KpUTepues Boibopa | PELUeHMs  3aaad  pacnosHaBaHus,
1 NPUHLUMMOB COrMacoBaHus Knaccuduvkaumm, NporHo3vpoBaHuns.

12. O6beM gucuunnuHbI B 3a4eTHbIX eauHuuax/yac.— 5/180.

dopmMa NpoMeXyTOYHOM aTTecTaLumn:9K3aMeH.

13. TpyaoemKkocTb NO BUAam y4ye6HON paboTbl

Bug y4ebHom paboThbl

TpyooemkocTb

Bcero

Mo cemecTpam




7 cemecTp
KoHTakTHast paboTa 68 68
nekuun 34 34
npaxkTnyeckmne 34 34
B TOM YMCheE: nabopartopHkle 0 0
KypcoBas pabota
KOHTpOIbHblE paboThbl
CamocrosTensHas paborta 76 76
IMpomexyToyHasa aTTectauus 36 36
UToro: 180 180

13.1.

CopgepxxaHne QUCLUUNINUHBI

n/n

HanmeHoBaHue pasgena
OVNCUUNINHBI

CopnepxaHue pasgena gucumnnunHbl

Peanusauyus
pasgena
OUCLMNIIUHBI C
NMOMOLL,bHO OHIanH-
Kypca, QYMK *

1. Nekuun

1.1

OCHOBHbIE NOHATUA
TEOpUM HENPOHHbIX CeTen

OCHOBHbIE MOHATUSA TEOPUN HENPOHHBIX CETEN.
MaTemaTnyeckne OCHOBbI: BEKTOPHbIE MPOCTPAHCTBA,
MaTpuLbl 1 NMMHENHble NpeobpasoBaHus BekTopoB. CBA3b
HEeWpOHOB, onepaTopHas opma 3anucu
dyHkumonunposanusa MHC. CoegmHenne MHC.
MHuorocnonHele MHC. MNpsimoe npounssegenne NHC.

1.2

CraHgapTHble
APXUTEKTYPbI HEMPOHHbIX
ceTen

CtaHgapTHble aApPXUTEKTYPbI HEWMPOHHbIX ceTen.
YactnyHas 3apada obyueHus. Knaccudmkaums
anroputTmoB obyyeHus. 3agaya annpokcumaumm OyHKUMK
B CTaHZapTHOM nocTtaHoBke. CeTb M3 OOQHOrO0 HerpoHa.
Crnouctble apxutektypbl. [lepcentpoH PoseHbnatTa.
PaguanbHas HelpoHHas ceTb.

1.3

MeTtoabl 06y4yeHus
HEeMPOHHbIX ceTen

MeToabl 0Oy4YeHWss HEMpOHHLIX ceTel. [pagueHTHble
MeToabl 0by4yeHus HEMpOHHbIX ceTel. MeTogbl nepBoro
nopsiaka. 9OBpucTMdeckne Metoabl obydeHus. Metogpbl
BToporo nopsigka. O6yveHne 6e3 yuutens. [MpuHumn
«Mobeautens 3abupaeT Bce»B Moaenu cetn KoxoHeHa.
HellpoHHass ~ ceTb  BCTPEYHOrO  pacnpocTpaHeHus.
'mbpuaHas NHC.

1.4

AccounaTtmBHblie
3anoMuHarLme
HENPOHHbIE CETU

AccoumaTtumBHble 3anomMuHalowme HenmpoHHble ceTn. CeTtu
Cc obpaTtHbimMu ceBaAssmn. Mogenb Xondwunga. [Npasuno
obyyeHns Xebba B mogenu Xondwnga. Mogudukauum
anropuTMoB obyyeHus MHC Xondwunga.
[ByHanpaBneHHas accounatuBHasa namATb. [NpuMeHeHns
NHC Xondwunga B 3apadax KOMOUHATOpPHOMN
ontummnsauun. OCHOBHbIE MOHATUA HEYETKOW JIOTrUKMU.
HeueTkne oTHoweHus. HedeTkne uucna. Heuetkmn
BblBOA. Henpo-HeueTkne cuctembl. OBydeHue Hewnpo-
HEYEeTKUX CUCTEM

. NMpakTn4yeckne 3aHATUA
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lNpocTas HenpoceTb Ha
Aa3blke Python

M3yyeHne moaenu HerpoHa nepcenTpoHa 1 apXmUTeKTypbl
nepcenTpoHHOM OAHOCIONHON HENPOHHON
ceTu;Hanucatenporpammy, peanunsyoLyo QyHKUMoHan
NCKYCCTBEHHOIO HEVPOHa.

2.2

MHorocronHas
HenpoceTb Ha Python
(tensorflow) gns
npenckasbiBaHNs aTak
TUNa «0oTKa3 B
obcnyxnuBaHnm»

N3yunTb npuMeHeHue MHOrOCNONHOW HEWPOHHOW ceTn
ans pacno3HaBaHus n3obpaxeHmn.C MOMOLLbO
oubnmotekn keras M oOyyalLWMX [AaHHbIX Hanucatb
nporpamMmy, CnocobHyto knaccuduumpoBaTb 0O6bEKTHI Ha
PUCYHKE.




VMcnonb3oBaHue
6ubnunotek numpy,
pandas, tensorflow gns
peLleHns 3agay aHanmaa
OaHHbIX U MOCTPOEHUS
HenpoceTen

2.3

C nomowpto Gmbnuotekn keras n obyyarolimx AaHHbIX
Hanucatb nporpamMMy, CrnocobHyl npeackasaTe BuUf
aTaku Tuna «oTkas B 06CNYX1BaHUN».

MocTpoeHne HenpoceTu
2.4 | ana pelweHnsa 3agav
Nornmyeckux onepauui

C nomowplo 6UBNMOTEKM NUMpyHanucaTb NporpamMmy,
CMocoBHy0 06y4aTb HEMPOHHYIK CEeTb PasfnUYHbIA TUNam
norndeckux  dpyHkummn  («M», «UNMM», «Ucknrovarowee
NNN»).

MocTpoeHne HenpoceTun
2.5 | ana knaccudukaumm
npuca

C nomotybto 6udnunotekmn tensorflowHanucatb nporpammy,
CMocobHyt0 0by4aTb HEMPOHHYHO CETb CMOCOBHYI0 peLuaTb
6aszoByto 3agady knaccugukaumm «puckl Puwiepa.

13.2. Tembl (pasgenbl) AUCUUNIIMHBLI U BUAbI 3aHATUN

Buabl 3aHATUIA (KONMYECTBO YacoB)

Ne HanmeHosaHve Tembl CamocTosTenbHas

n/n (paspena) AucUMNUHLI Nexkuymm | TMpakTtuyeckune | JlabopatopHble paboTa Bcero

1 OCVHOBHbIe MOHSATYA TeopUM 12 0 . 10 22
HEVpPOHHbIX ceTen

5 | CTaHnapTHble apXUTeKTypbl 8 0 . 10 18
HEeVpPOHHbIX ceTen

3 MevTO,lJ.bI o6yquvl;| 3 0 _ 10 18
HEeVpPOHHbIX ceTeln
AccoumaTtmBHble

4 | 3anoMunHaKoLWme HEMPOHHbIE 6 0 - 6 12
cet

5 MpocTtas HenpoceTb Ha 0 4 . 6 10

sA3blke Python

MHorocnonHasi HEMpoceTb Ha
6 | Python (tensorflow) ans 0 4 - 6 10
npegckasbiBaHna DDos aTak

Vicnonb3oBaHue onbnuorek
numpy, pandas, tensorflow
7 | OnA peweHna 3agad aHanusa 0 8 - 10 18
OaHHbIX U MOCTPOEHUS
HenpoceTen

MocTpoeHne HenpoceTn ons
8 | pelweHunsa 3agay norn4yeckmnx 0
onepauun

MocTpoeHne HenpoceTn aons 0 10 . 10 20
Knaccugmkaumm npuca

WToro: 34 34 - 76 144

14. MeToan4eckue ykasaHma Ans odoyvyarowmxcs no 0CBOEHNIO ANCLUNIIUHDbI:

OcBoeHve gucumnnvHbl nNpeanonaraeT He Tonbko obsA3aTtenbHoe  MocelleHne
oby4varowmnmecsa ayguTOpHbIX 3aHATUIA (NEKUUN MNPaKTUYECKUX 3aHATUIA) U aKTUBHYKO paboTy Ha
HUX, HO U CaMOCTOATENbHYIO y4ebHYI0 0eATeNbHOCTb, Ha KOTOPY OTBOAUTCS 76 4acoB.

CamocToaTenbHas yyebHas [OedATenbHOCTb CTYAEHTOB NO AucuunivHe «HenpoHHble
ceTu» npegnonaraeT BbIMNOMHEHME CneayLwmnx 3agaHuin:

1) camocToATenbHoe u3yveHuve y4vebHblX MaTepuanoB nNO pasgenam LOUMCUUNIUHBI C
NCNOSIb30BaHMEM OCHOBHOW WM OOMNOSMHUTENBbHOW NuTepaTtypbl, UH(POPMALNOHHO-CNPAaBOYHbIX U
NMOWCKOBbIX CUCTEM,;

2) NOArOTOBKY K TEKYLLUMM aTTecTtaumsiM: BbiNONHEHME NabopaTopHbIX 3a4aHui NO MOUCKY
HeobxoamMbIx ana paboTbl B ayautopumn matepmnanos B IHTepHeTe.

Ocoboe BHMMaHVe oby4valoLMXCA HaNpPaBMsSeTCs Ha OCBOEHME pPeLUeHUs NPUKNagHbIX
3aZlay C UCrnonb30BaHMEM TEXHOMOIMMMU HENPOHHbIX CETEN.
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Bonpocbl NEKUMOHHBIX M MPaKTUYECKMX 3aHATUN OOCYXOalTCsA Ha 3aHATUSX B Buae
YCTHOro onpoca — uHAuBMAYyasrbHOroO W dpoHTanbHoro. [lpy noaroToBke K NEKUUOHHbIM U
NPaKTUYECKUM 3aHATUAM, 00y4aoLLMMCa BaXHO NMOMHUTb, YTO MX 3adava, OTBe4Yas Ha OCHOBHbIE
BOMPOChI MaHa 3aHATUA U OOMNONHUTENbHbIE BONPOCHI NpenogasaTerisi, Noka3aTb CBOU 3HAHUA U
Kpyrosop, yMeHue form4eckn nocTpouTb OTBET, BflajeHne MaTeMaTu4eckum annapaTtomMm U UHble
KOMMYHUKaTMBHbIE HaBblKWM, YMEHWe OTcTamBaTb CBOK NpodeccuoHanbHyo nosvumio. B xope
YCTHOrO ofnpoca BbIABNATCA AdeTanu, KOTopble MO KakUM-TO MpUYMHAM  OKasanucb
HeJOCTaTOYHO OCMBbICIIEHHbIMW CTyAeHTamMu B XOoAe Yy4YebHbIX 3aHATUA. Tem cambiM Onpoc
BbINOMHSAET BaxHeuwme obyyatoLlyto, pasBmBatoLLy0 U KOPPEKTUPYIOLLYIO (OYHKLMN, NO3BONSET
cTygeHTamM Yy4yecTb HegopaboTkm u umsbexaTb WX NpU  MOArOTOBKE K MNPOMEXYTOYHbIM
aTTecTaumsim.

Bce BbinonHsiemble CTygeHTaMy CaMOCTOATENbHO 3a4aHus (BbINOMHEHNE KOHTPOSbHbBIX U
nabopaTtopHbix paboT) nognexaTt nocnegywwen nposepke npenogasatenemMm. Pesynbtatbl
TEKyWNX aTTecTauMi YyyuTbIBalOTCSA MpenodaBaTenieM npu MpoOBEeAEHUN MPOMEXYTOYHOM
aTTecTtayuu.

B cnyyae HeobxoanmocTn nepexoda Ha ANCTaAHLUMOHHBIM pexum obydyeHns ByaeTt cosnaH
AMIEKTPOHHbIN  KypC  «HenpoHHble ceTu»Ha nopTane  «ONEeKTPOHHbLIN  YHUBEpCUTET
BIr'Y»:https://edu.vsu.ru/.Tam xe ©OyayT pasMmelleHbl HeobxoauMmble AN YCBOEHUS Kypca
mMartepwuarnbl.

15. lepeyeHb OCHOBHOW M [OOMNOSIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEPHET,
Heob6XoANUMbIX ANl OCBOEHUSI AUCLMUNIIUHbI

a) OCHOBHas nuTepaTtypa:

Ne n/n NcTouHmMK
1 ManywkmH A.W. HelpoHHble ceTtn: ocHoBbl Teopum / AW, TanywknmH .— M. : lopsidas nuHus-
Tenekom, 2010 .— 496 c.https://e.lanbook.com/book/111043 .
XarkuH, CanmoH. HenpoHHbie ceTu : NomHbIA Kypc : nep. ¢ aHrm. / CanmoH XarkuH .— U3g. 2-e,
2 ucnp. — M. [v gp.] : Bunbsimc, 2006 .— 1103 c. : un. — lMNpegm. ykas.: ¢. 1070-1103 .— bubnuorp.:
c. 996-1069.

6) gononHuTenbHas nuTeparypa:

Ne n/n NCTOYHMK
Bapcknin, Apkagun beHumnoHoBuY. Jlornyeckue HeMpoHHbIe ceTn : y4ebHoe nocobue / A.b. bapckui.
3 — Mockea : WHTepHeT-YHuBepcuteT WHbopMaumoHHbix TexHonormn (UHTYWUT) : BuHowm.

JTabopatopusa 3HaHui, 2007. — 352 c. : un.,Tabn., cxemM. — (OCHOBbI MHPOPMALIMOHHBLIX TEXHOSMOMNIA).
—URL: https://biblioclub.ru/index.php?page=book&id=232983.

Haszapos, AHapen BadecnasoBu4y. HenpoceTeBble anropuTMbl MPOrHO3MPOBaHUA M ONTUMU3AL MK
4 cuctem / A.B. Hasapos, A.W. NNockyTos ; MNog pea. M.B. duHkoBa .— CI16. : Hayka n TexHuka, 2003
— 384 c.

OcoBckuit, CtaHucnaB. HelpoHHble ceTn ans obpabotkm mHdopmauun / CtaHmncnas OCOBCKUIA;
Mep. c non. n npegucn. U. . PyanHckoro .— M. : ®uHaHcbl 1 ctatuctuka, 2002 .— 343 ¢
PyTtkoBckas, OaHyTta. HeWpoHHble ceTw, reHeTudeckue anroputMmbl U HeuyeTkue cuctembl / [.
6 PyTtkoBckas, M. MNMunuHbckuin, J1. PyTkoBckun ; nep. ¢ non. U.0. PyguHckoro .— M. : [opsayasa nuHus-
Tenekom, 2004 .— 383 c. https://e.lanbook.com/book/11843

YckoB, AHgpen AnekcaHOposud. WHTennekTyanbHble TEXHOMNOrMu yrpasneHusa. WCKyCCTBEHHble
7 HENpOHHbIE CETU U HeyeTkas noruka / A.A. Yckos, A.B. KyabMuH .— M. : Topadasa nuHua-Tenekom,
2004 .— 143 c. : un .— bubnuorp.: ¢.124-141 .— ISBN 5-93517-181-3.

B) MH(POPMALIMOHHbIE ANEKTPOHHO-06pa3oBaTeNbHblE pecypchbl (0duumanbHble PecypCbl MUHTEPHET)™:

Ne n/n Pecypc
8 OnekTpoHHbIN katanor 3HB BI'Y : http://www.lib.vsu.ru .
9 OBbC «YHuBepcuteTckas 6MbnmMoTeKka OHMamH».
10 ONeKTpoHHbIV yHMBepcuTeT BI'Y :https://edu.vsu.rul.



https://edu.vsu.ru/
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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16. NepeyeHb y4eOHO-MeTOANYECKOrO 0o6ecneyeHus Ans camocTosiTeribHoM paboTbl:

Ne n/n McTouHUK

1 BBeneHne B MeToabl NporpaMMHbIX pelleHui : y4ebHoe nocobue / [B.B. AnoBckui n gp.] ; XapbKoB.
Hay. yH-T uMm. B.H.KapasuHa ;[ nog pea. B.M. KyknuHa] .— Xapbkos : XHY, 2011 .— 305 c.
KawwupuHa, WN.J1. HenpoceTteBble TexHomnorun : y4ebHo-meToguyeckoe nocobue ans Bysos / W.JI.
KawwmupwuHa ; BopoHex. roc. yH-T .— BopoHex : WML BI'Y, 2008 .— 70 c.
KawwupuHa, WpuHa JleoHmpoBHa. HelipoceTeBble U rMbpuaHble cucTeMbl [OneKTPOHHbIN pecypc] :
y4yebHO-MeTOoaMYeckoe nocobue Ang By30B : [Ana cTyd. 5 K. OHEB. U Bevep. OTA-HWA U MarncTpos
nepsoro roga obyyeHus ;ana HanpasneHun: 010400 - lNpuknagHas matemaTtuka U MHGOpMaTuKa,
010300 - dyHoameHTanbHas MHdopmaTmka u MHopmaumoHHble TexHonoruu] / U.J1. Kawwupuna, T.B.
AszapHoBa ; BopoHex. roc. yH-T .— 3neKTPOH. TekcToBble AaH. — BopoHex : NsgaTtensckun gom BIY,
2014 .— 3arn. ¢ TATYN. 3KkpaHa .— JONeKTPoH. Bepcust ned. nybnukaumm .— Pexum goctyna: ons
3aperncTpmpoBaHHbiXx yuTtatenen BIY .— <URL:http://www.lib.vsu.ru/elib/texts/method/ivsu/m14-
25.pdf>.
KoctpoB, Bopuc BacunbeBuy. OCHOBbI UCKYCCTBEHHOrO WHTENnekra : [y4ebHoe nocobue] / B.B.
Koctpos, B.H. Py4ykuH, B.A. dynnH .— M. : IECC, 2007 .— 192c. :
Koctbines, Bnagumup WBaHoBuy. O6GpaboTka u aHanu3 wn3obpaXkeHWi € MNOMOLLbH 0byyeHust
HEMPOHHbLIX ceTel [ONeKTPOHHLIN pecypc] : y4ebHoe nocobue : [cTyd. marucTpatypbl du3. dak.
5 BopoHex. roc. yH-Ta, ansa HanpaeneHusa 03.04.03 - Paguodusukal / B.U. Koctbines, HO.C. JleBuukas ;
BopoHex. roc. yH-T .— OneKkTpoH. TekcToBble AaH. — BopoHex : Wspgatenbckun gom BIY, 2019
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-93.pdf>.
HelpoceTeBbie CTPYKTYpbl U TEXHONOMN : y4ebHoe nocobue ans By3oB / BopoHex. roc. yH-T ; COCT. :
B.W. KntokuH, H0.K. HukonaeHkos .— BopoHex : UIMNL BI'Y, 2008 -.
Y. 1: OnekTpuyeckne n mMatematmyeckme mopenu HempoHoB. HC npsamoro pacnpocTpaHeHus .—
2008 .— 62 c. : un. — bubnwuorp.: c.62.
HelpoceTeBbie CTPYKTYpbl U TEXHOMNOMMMN [QNEKTPOHHBLIN pecypc] : y4ebHoe nocobue gns By3os /
BopoHex. roc. yH-T ; cocT. B.W. KntokuH, KO.K. HukonaeHnkoB .— BopoHex : LML BI'Y, 2008 -.
HelpoceTeBblie TexHOnorum obpaboTkm nHdopmauun. Metoabl U TexHonorum rnyookoro obyveHus :
8 yuyebHoe nocobue ans sy3oB / E.FO. MutpodgaHosa, A.A. Cupota, M.A. [IptoueHko ; BopoHex. roc.
YH-T .— BopoHex : Nsgatenbckuii gom BI'Y, 2019 .— 196 c.
MonoxeHne 06 opraHM3auum CcamMoCTOATENbHOM paboTbl obyvarowmxca B BopoHexckom
rocyaapCcTBEHHOM yHMBEpPCUTETE.
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17. OOpas3oBaTesfibHble TEXHONIOrMU, MUCNONb3yeMble Npu peanu3aumm Yy4yeOHomn
AUCUMNIUHBbI, BK/OYass AUCTaHUMOHHble obpa3oBaTtenbHble TexHonorum (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

AvcuunnuHa MOXEeT  peanu3oBbIBaTbCA C  MNPYMEHEHMEM  AUCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHOMOrMM, Hanpumep, Ha nnatgopMe «ONEKTPOHHbIA YHUBEPCUTET
BlryY»(https://edu.vsu.ru).

lMepeyeHb Heobxoaumoro nporpammHoro obecneyeHusi: WinlOpro mnu Linux, Microsoft
Office,LibreOffice 6, Calc, Foxit Reader, 6pay3ep MozillaFirefox, Opera unu Internet, Python

18. MaTepuanbHO-TeEXHUYECKOE obecnevyeHne AUCLUMNIIUHDbI:

YyebHas aygutopusa LN NPOBEAEHUSI 3aHATUM NEKLUMOHHOMO M CeMMHApPCKOro Tuna,
TEKYLLIEro KOHTPOSIA U NPOMEXYTOYHOW aTTecTaumm;cneunanm3mposaHHas mebens.

[Onsa camoctoaTtenbHon paboTbl MCMNOMb3YyeTCs KnacC C KOMMbIOTEPHOWM TEXHUKON,
OCHALLEHHbIN  HeobxoaMMbIM  NporpamMMHbiM  obecrneyeHnemM, IMEKTPOHHbIMU  y4EBHbIMMK
nocobmamMnM n 3akoHoLaTENbHO-MPaBOBOM M HOPMATMBHOM MOWCKOBOW CUCTEMOWN, WUMEOLLNN
BbIX0[ B rnobarnbHyto ceTb.

19. OueHouHble cpeacTBa ANA NPOBeAEHUA TeKyLLen U NPOMEXYTOYHOW aTTecTauun
Mopsgok oOueHKM OcCBOeHusi obyyarwumucs yvebHoOro maTepuana onpegensiercs
coAaepXXaHnem crneayroLmnx pasgenos AUCUUNANHGIL



Ne | HaumeHoBaHue pasgena gucumnnuHel | Komnete MHHOH'CV;';&;ISEIS';') OueHouHblecpeacTea
n/n (mogyns) HUMA(K) KOMAETEHLIM
1 OCHOBHbIE NOHATUSA TEOPUU OMK-10 OrllK-10.1, OlK-10.2, KoMnnekT npaktnieckmnx
) HENPOHHbLIX CETEN Ol1K-10.3 3apaHun Ne 1
5 CTaHpapTHble apXUTEKTYpbI OrMK-10 OrK-10.1, OliK-10.2, KomMnnekT npakTu4eckmx
) HEWPOHHbLIX ceTen OlK-10.3 3apgaHun Ne 2
o " OrK-10 | OrlK-10.1, OlK-10.2, KomnnekT npakTuyeckmx
3. MeTonbl 00y4eHNsi HEMPOHHbIX ceTeln OMK-10.3 sananmit No 3
4 AccouunaTtmBHble 3anoMuHaoLme OrllK-10 | Orl1K-10.1, Ol1K-10.2, KomMnnekT npakTu4eckmx
) HEWPOHHbIE CEeTH OriK-10.3 3apaHunin Ne 4
MpomexyToyHasi aTTecTauus MepeyeHb BONPOCOB K
dPopma KOHTPOIs —3K3aMeH 3K3aMeHY

20. TunoBble OLEHOYHbIE cpeactBa M MetToanyecKkue wmartepuanbl, onpegensdrowiune
npoueaypbl oueHUuBaHuA

20.1. TeKywuin KOHTPOSb yCneBaeMocTu

KOHTpOJ’Ib ycneBaeMoCth no gucuuniinHe ocywecTBlideTca C NoMOoLbi crieayrwnx
OLEHO4YHbIX CPpeaCTB.yCTHbIX ONpOCOoB, NPOBEPKX AOMaALLUHNX 3agaHun, NpakKTn4eCcknx pa60T.

MNMepeyeHb NpakTU4YECKUX paboT:

Ne1 «[lMpocTasa HenpoceTb Ha A3blke Pythony;
Ne2 «MHorocnonHas HenpoceTb Ha Python (keras) ans pacnosHaBaHus nsobpaxeHuimny ;
Ne3 «lMpnmeHeHne HenpoceTn Ansa NpeackasaHus yrpo3 Tuna «oTkas B 06CnyXmBaHumy ;

Ned «[MpumeHeHne HenpoceTn ons knaccudpukaumm B 6a3oBor 3agaym pacnosHaBaHua «Mpuckl
®uwieparny.

[ns oueHVBaHWS TeKyWEero KOHTPONS YCrNeBaeMoCTM WCMONb3YyTCs creaylolne
nokasartenm:
1) 3HaHWE OCHOBHbIX MOHATMI U METOOB;

2) YMEHMEe NPUMEHATb MNONYyYEHHble 3HAHWA WU HaBblKM ONS peleHnsa 3agad, NpoBOAMTb
aHanun3 Nosly4YeHHbIX peLUEHNN;

3) BnageHMe MaTtemMaTMyeckMm annapatoM W COBPEMEHHbIMM MeToAaMuM B Teopuu
HEMNPOHHbIX ceTen;

4) yMeHue nucaTb KOA4 KOMMbKTEPHbIX NPOrpamMm Ansi pelleHus TUNoBbIX MaTeMaTU4eCKnX
3ajav;

5) 3HaHWE UMEIOLLNXCH PECYPCOB ANSA peLleHns NpuknagHbiXx MaTeMaTUYECKUX 3aday;

6) ymMeHue Mcnonb3oBaTb CTaHAAPTHbIE NakeTbl NMPOrpaMMHOro obecneyeHns Onga peLleHus
TUMNOBbIX MaTEMaTMYECKNX 3a4avy;

7) BNageHue HaBblkaMW XpaHeHusi, nowucka, cbopa, cuctematmsauun, obpaboTkm wn
Ncnonb3oBaHNA MHopMaLunn.

LLIkana oueHoK:

3auyteHo: BbinonHeHWe 3agaHU  COOTBETCTBYET MNEPEYUCNIEHHBbIM  MOKasaTensm,
oby4varowmmnca gaet OTBETbl HA AOMNOSTHUTENbHbBIE BOMNPOCHI, MOXET ObiTb, HE COBCEM MOJSHbIE.
[eMoHCTpMpyeT yMeHNe pellaTb 3a4a4mn, BO3MOXHO C HEKOTOPbLIMU OLLMBKaMMU.

He 3a4teHo:0TBETbI HE COOTBETCTBYHOT HM OOHOMY W3 MEPEYUCNEHHbIX MOKa3aTenen.
Ob6yvarowmmncsa eMOHCTPUPYET oparMeHTapHbIe 3HAHUSA U YMEHMUS UM NX OTCYTCTBUE.

[ns oueHnBaHUA pe3ynbTaToB Kaxxaow niabopaTtopHon paboThl MCNONb3yeTCA LKana:



YpoBeHb YpoBeHb
cchopMmMpoBaHHO OCBOEHUS Kputepumn oueHnBaHus obydarowmxcs (paboT obyyaroLmxcs)
CTM KOMMNETEeHUUN | AUCLMMIIUHBI
Bbicokuii 3auTeHo CTygoeHT nokasanm BCECTOPOHHME, CUCTEMATU3MPOBAHHLIE, Mybokue

3HaHNA yqe6H0|7| nporpamMmmbl AncumniiHbl 1 ymeHune yBepeHHO NpUMeHATb
MX Ha npaktuke npu peweHnn KOHKPETHbIX 3anad, cBobogHoe U
npaBuiibHoe 000CHOBaHWe NPUHATBLIX peLIJeHI/II7I.

ba3zoBbin 3ayTeHo CTyneHT TBepao 3HaeT martepwuar, rpaMOTHO M MO CyLEeCTBY MU3naraeT ero,
yMeeT NPUMEHATb MOMyYeHHble 3HaHWS Ha MnpakTuke, HO JonyckaeT B
OTBETE UMY B peLleHnU 3a4a4 HEKOTOPbIE HETOYHOCTH.

Moporosbin 3ayTeHo CtygeHT nokasan dparMeHTapHbIA, Paspo3HEHHbIN XapakTep 3HaHwui,
HeLoCTaTOYHO NMpaBunbHble OPMYNMPOBKN 6a30BbIX MOHATUIA, HApYLLEHNS
fiorm4eckon  MocrnefoBaTeribHOCTM B U3MOXEHUW  MPOrpaMMHOro
matepuana, HO Mpu 3TOM OH BMadeeT OCHOBHbIMW pasgenamu yy4ebOHou
nporpammbl, HeobXxoouMbIMW Anst  AanbHenwero obyvyeHuss n  MoXeT
NPUMEHATb NONYyYeHHbIE 3HaHKS Mo obpasLy B CTaHAAPTHOW CUTYaLUN.

KomneTteHumn He | He 3auTeHo CTyoeHT He 3HaeT OosblUEN 4YacT OCHOBHOMO COAEpPXaHus Yy4YeGHOW
cchopMUpOBaHsI nporpaMMbl AUCLUMNIIMHBI, OOMNyckaeT rpyoble owubkM B (hOpMynmnpoBKax
OCHOBHbIX MOHSATUA OUCLUNIMHBI U HE YMEET UCMONb30BaTh MonyvyeHHble
3HAHWSA NP peLIEeHUM TUMOBLIX NPaKTUYECKMX 3aday.

20.2. NMpomexyTo4yHaa aTrecTauusa

lMpomexyTodHasa aTtTecTaumst No gucuunimMHe ocyuiectendgeTca B oopme cobecenoBaHns
Nno 3K3aMeHaUNOHHbIM BuneTam ¢ NOMOLLBLIO HXKENPUBELAEHHbIX OLLEHOYHbIX CPeacTB (nepeyeHb
BOMPOCOB K 9K3aMEHY).

B OuneT BknoyakoTCcs TeopeTmyecKknin BONpocC 1 3agava.

MepeyeHb BONPOCOB K 3K3aMeHY:

Ne

/n Bonpockl

1. | bruonornyecknm n NCKYCCTBEHHbLIA HENPOH.

OcHoBHbIE (DYHKUMN aKTUBaLUKM HEMPOHOB. NpenmyLecTBa HEMPOHHbBIX CETEMN.

ConocTtaeneHne TpagmumoHHbix ABM 1 HepokoMnbIOTEPOB.

OcHoBHbIE HanpaBreHus pa3BnTUsl HerpokoMmneloTUHra.lepcentpoH Po3eHbnaTa.

2
3
4. | Knaccudmkaumm HEMPOHHbIX ceTer, 061acTn NPUMEHEHNS U pellaeMble 3adaun.
5
6

Anroputm 06y4eHns nepcenTpoHa v npasuno Xebba.

7. | Teopema o cxoaMMOCTU anropuTMa obyyYeHnst nepcenTpoHa Ans NMHEHOPa3aeNMMbIX MHOXECTB.
Mpobriema NCKNIOYaLEro «UMNY.

8. | OcHOBHble HanpaBneHUst pa3BUTUSE HEMPOKOMIMbIOTUHTA.

9. | MHorocnowHbIn nepcenTpoH. MNpeactasneHve BynesbiX yHKUMNA.

10. | NpeogoneHne orpaHUYeHNs IMHENHON pa3genMMOCTLM U pelleHne NpobnemMbl UCKMYaLWero
«NIn».

11. | HenpoHHbIE CETU KaK YHMBEPCArbHbIE annpoKcMMaTopbl.

12. | OBwas naes rpagmMeHTHbIX METOAO0B pelueHus 3agay 6esycnosHon onTummuaaummn. Metoa
Hauckopeuwlero cnycka

13. | Anroputm oGpaTHOro pacrnpocTpaHeHns owmnokK. [locCTOMHCTBA M HEAOCTATKM anropuTma.
MoHATMEe Napanuya ceT U NPUYNHbLI ero BO3HUKHOBEHWS.
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14. | Npo6nema oBpaXHOCTM NOBEPXHOCTU DYHKLMOHaNa oWwnbKn 1 eé YyacTU4Hoe NpeoaorieHne ¢

NnOoOMOLLbKO BBEAEHNA MOMEHTA (MHepumaanoM I'IOI'IpaBKI/I).

15. | dusnyeckuii cmbicn momeHTa. O600LIEeHHOE AenbTa-nNpaBuno.

GBpI/ICTI/I‘-IeCKI/le npmembl ynyvleHna cxogmmMocCcT N Ka4decTtBa rpaaneHTHOro 06yquVIFI

16. (Hopmanmsaum, Bbl60p beHKLWIVI aKTnBauun, Bbl60p HavarnbHbIX 3HAYEeHU BECOB, nopAaokK

npegbAasneHns o6yqa+ou_|,1/|x npuMepos, Bbl60p Benn4ynHbl LWara, CokpatiieHmne 4Yncria Becos,
BblOMBaHME N3 NOKanbHbIX MWHUMYMOB, npo6r|eMa nepe06yquMﬂ N pasgeneHune Bbl60pKI/I).

17. | MeToapbl ynpoLLeHUsi CTPYKTYpbl HEMpPOHHON ceTh. ObLmne NpUHUMNbLI 0ByYeHus.

18. | 3agauu, pelwaemble 6e3 yuntens. iges metoga rrnaBHbIX KOMMOHEHT.

19. | 3apava Knacrtepuni3aunn gaHHbIX. OcHoBHble MEeTPUKN ANnA KOJfin4eCTBEHHbIX N HEKOJTMYECTBEHHbIX

nepemMeHHbIX.

20. | CeTn KoxoHeHa, npaBuna »ecTkon, CnpaBeasIMBoi U MSArkon KOHKYPEHLIMN.

21. | Anroput™ obyyeHusi. 3aaada KBaHTOBaHUSA AaHHbIX.

22. | 3agaya MHOrOMepHoOW BU3yanusauumM u camoopraHusytoLmecs kaptbl KoxoHeHa.

MpumepHbLIN NepevyeHb 3apau:

3apaHue 1. Hanucatb nporpammy peanuayroLyo oyHKLMOHAN NCKYCCTBEHHOMO HEMPOHA.

3apaHue 2. C nomowbio 6Gubnuotekn keras m obydvarolmx [aHHbIX HanucaTb Mporpammy,

CNOCOBHYO KnaccmuumpoBaTb OOBbEKTLI HA PUCYHKE.

3apaHue 3. C nomouwpto 6mubnuotekn tensorflow n obyyarowmx AaHHbIX Hanucatb Nporpammy,

cnocobHyto knaccmuduumpoBaTb npuckl duwiepa.

3apaHue 4. C nomouwpto 6ubnuotekn tensorflow n obyvarowmx AaHHbIX Hanucatb Nporpammy,

CNocobHylo pacno3HaBaTh aTaku TUna «oTkas B 00CNyXnsaHum».

Ans oueHMBaHUS pe3ynbTaToB O0OYy4YeHUss Ha 3K3aMeHe MCMoNb3yHTCs creayloLlme

nokasarenu:
1) 3HaHNe TeopPEeTUYECKNX OCHOB;
2) yMeHUe pellaTb 3agauu;

3) ymeHue paboTtaTb C anroputmamMmv METOA0B 1 MHPOPMaLIMOHHBIMU pecypcamu;

4) ycnewHoe NpoxoXaeHne TeKyLLen atrectaunm.

[na oueHnBaHus pe3ysibTaToOBHA 3K3aMEeHENCNOJIb3yeTCA WKana: «OTJIMYHO», «XOPOLUO»,

«YOBMNETBOPUTENBHOY», «HEYOBNETBOPUTENBHO>.

CooTHOLLUEHNEe noKasaTenen, KpUTEpMEB M LUKanbl OLEHWBaHMS pe3ynbTaToB 06ydeHus

nokasaHbl B cneaytoLlen tTabnuue:

Kputepun oueHnsaHus

LLIkana oueHok

OtBet COOTBETCTBYET BCEM nMNepeyYnucrieHHbliM Bbllle MoKa3aTesnam,

COBCEM NOfHble. [IeMOHCTPUPYET 3HaHWe y4ebHoro matepumarna, BO3MOXHO C
HEKOTOPLIMM OLLIMOKaMW.

oby4yarowuiicst faeT OTBETbl HAa AOMNOMHUTENbHbIE BONPOCHI. [JleMOHCTpUupyeT «OTnNNYHO»
3HaHue y4yebHoro matepuvana.
OTBeT coOOTBETCTBYET ABYM Unu BGonee n3 nepeyvcreHHblX nokasartenen,
oby4yarowmiicst 4aeT OTBETbI Ha AOMOSNHUTENbHbIE BONPOCHI, MOXET ObiTb He
«XopoLuoy»

OTBeT COOTBETCTBYeT OZHOMY W3 MEPEYUCIIEHHbIX  MoKasaTenew,
obyvalowmiicas He [aeT OTBeTbl Ha [OOMNOSHUTEMbHbIE  BOMPOCHI.
[eMoHCTprpyeT 3HaHUe y4eBHOro matepuana ¢ HEKOTOPbIMU OLIMGKaMK.

«yD,OBﬂeTBopI/ITeﬂ bHO»

OTBeT He COOTBETCTBYET HM OOHOMY W3 MEpPeYUCrEHHbIX MoKasaTenen.
Ob6yvatowmnca gemMoHCTpUMpyeT dparMeHTapHble 3HaHUS U YMEHUS WNn
OTCYTCTBUE UX.

« HeyD,OBJ'I €TBOPUTEJTbHO»
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20.3 ®doHA OUEeHOYHbIX cpeacTB CGHPOPMUMPOBAHHOCTM KOMMETEHUUMN CTYyOEeHTOB,
pekomMeHAyeMbIn AnA NpoBeAeHUA ANarHoCTUYecKux pador

I'IepetleHb 3alaHUM ONA OLUEHKH C(t)OpMI/IpOBaHHOCTVI KoOMneTeHUNU:

1. Kak HasblBanacb ogHa 13 nepBbiX Mogenen HeMpPoOHHOM ceTn?

(a) HenpoH

(b) nepcenTpoH

(c) cymmatop

(d) pewarens

OtBeT:b

2. MeToq 06y4YeHus CNOXHbIX MOHATUN NyTEM NOCTPOEHUS Mepapxmyeckoro rpada NpocTbixX
NMOHATMI Ha3bIBaETCH:

(a) Hanckopenwero cnycka

(b) meTog HbtOTOHA

(c) rny6okoe obyyeHune

(d) BEPOATHOCTHBIN MeToA

OTtBeT:C

3. CeTb npsiIMOro pacnpocTpaHeHusl, COCTosILLas U3 BXOAHOIO Cros, CKPbITOro Crnosi 1
BbIXOAHOrO Crosi Ha3blBaeTCs:

(a) HenpoH

(b) MHOroCnoMHLIN NepcenTpoH

(c) pekyppeHTHas ceTb

(d) cymmatop

OTtBeT:b

4. BoibepuTte oyHKUMIO akTUBaLUKM CUTMOMAANBHOMO TUNa:

(a) 1+1le-x

(b) x1

(c) x

(d) 2

OTtBeT:a

5. O6byyeHne HENPOHHOW CETU C yumTenem npeanonaraeT Hanuime:

(a) MHOXXeCTBa BO3MOXHbIX 3Ha4YEHMI BECOB

1

(b) oby4eHHON HEMPOHHOM CceTu

(c) MHOXXecTBa BO3MOXHbIX 3HAYEHUIN BXOAHOrO Cros

(d) MHOXecCTBa BXOAHbIX BEKTOPOB CIOPBHEKTUBHO CBA3AHOMO CO MHOXECTBOM BbIXOOHbIX
BEKTOPOB

OTteeT:d

6. B cToxactnyeckon mogenu HempoceTu (PyHKLMNA akTUBaLMN MHTEPNPETUPYETCS Kak:
(a) nocTosiHHas

(b) BeposiTHOCTHas

(c) nuHenHas

(d) curmongansHas

OtBeT:b

7 Ha pucyHke nsobpaxeHa: lNonHoceasHasa ceTb pacnpoCcTpaHeHus C
OLHWM CKpPbITbIM U OAHWUM BbIXOAHbLIM CITIOEM.
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OtBeT: Nnpamoro

8. Ha pucyHke nsobpaxeHa: ceTb 0e3 CKpbITbIX HEMPOHOB M 0BpaTHbLIX
CBSA3en HEMPOHOB C caMnMn cobon.

A A A

Omeparope

] E:] Eﬂ EIHHHIHOH

JAOCPEER

OTBeT :pekyppeHTHas

9. B kakoMm MeToae ucnonb3yeTcs crneayuee cooTHoweHne: w(n+1) = w(n)+n i.(w),
roe W—BeTop BECOB, N—MNapaMeTp CKOPOCTU 0byyeHus, ML(w)—rpagneHT dyHKLMm
owmnbkM No Becam

(a) Hanckopewnwiero cnycka

(b) HetoTOHa

(c) ctoxacTBuyeckom

(d) HaMmeHbLUNX KBagpaToB

OtBeT:a

10. BeibepuTe onpegeneHne oby4eHns ¢ TOYKN 3pEHNSA HEMPOHHbIX CETEN.

(a) oeaTenbHOCTb MO M3MEHEHMIO U aganTauun noseaeHnst cybbekta obyyeHns ¢
LensaMu BbKUBaAHUS, Pa3BUTUS, COBEPLUEHCTBOBAHMS.

(b) aTO Npouecc nomcka 3aKOHOMEPHOCTEN NMPOLUIIbIX COBLITUMA.

(c) ueneHanpaBnEeHHbIN NPOLLECC OpraHn3auum N CTUMyNMPOBaHUSA aKTUBHOM
y4yebHOono3HaBaTenbHON OEeATENBHOCTN.
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(d) aTo npouecc, B KOTOpOM CBOOOAHLIE NAapaMeTpbl HACTpamnBalTCA NOCPEACTBOM
MOOenMpoBaHns cpeabl.
OtBeT:d

11. Kakon aTtan He BXoguT B anroputm oby4yeHns HEMPOHHOW ceTn?

(a) B HEMPOHHYIO ceTU NOCTYNaKT CTUMYSbI U3 BHELUHEN cpeabl

(b) B pesynbTaTte 3TOro M3MeHsaTCs cBO6OAHbIE NapaMeTpbl HEMPOHHOM CeTH

(c) Danee cBoboaHble NapamMeTpbl 3aMEHSATCS Ha HEN3MEHSLWMECS

KOHCTaHTHbl€ 3Ha4YeHUs BHELUHeWN cpeapl

(d) MNMocne n3MeHeHUs BHYTPEHHEN CTPYKTYPbl HEMPOHHAsA CeTb OTBEYaeT Ha BO3OYXOEHUS yxe
WHbIM 0Bpa3om

OtBeT:C

12. BcTtaBbTe nponyLieHHOe CroBO B onpeaeneHne sepbansHoOro genbTta-npasuna:
KoppekTnpoBka, npMMeHsieMasi K CMHanTU4eCckoMy BECY HEMPOHaA, NPOU3BEL4EHMIO CUrHana
OLWMBKN Ha BXOQHOW CUTHAr, ero Bbi3BaBLUWNA.

(a) akcnoHeHumansHa

(b) obpaTHO nponopumMoHansHa

(c) nponopuunoHansHa

(d) He3aBucumo

OTBeT:C

13. Kakoe cBOMCTBO He xapaktepusyeT cuHanc Xebba?

(a) 3aBMCUMOCTb OT BpEMEHMU

(b) nokanbHOCTb

(c) koppensaums

(d) nocTosiHHOCTB

OtBeT:d

14. Kakon BapuaHT He OTHOCUTCS K BXOAHbIM JaHHbIM HEMPOHHOM CeTU 0By4YaemMon MeToLOM C
noakpenseHnem?

(a) BxogHoOM BEKTOP

(b) koachpmumeHT gosepus

(c) BbIXOOQHOWM BEKTOP

(d) koadhpuumeHT HeagoBepus

OtBeT:C

15. MnHUMm3aumnsa yHKLMM OLWNOKM NPpUBOANUT K NpOLEeCcCy HEMPOHHOW CETH.

(a) cosgaHus

(b) oby4eHus

(c) mogenupoBaHus

(d) yHU4UTOXEHUSA

OtBeT:b

Kputepum n wkanbl oueHMBaHmA 3agaHnm ®OC:

1) 3agaHug 3akpbiToro Tuna (BbIoop 04HOro BapuaHTa OTBETa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIl OTBET,;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.

2) 3agaHung 3akpbIToro Tuna (MHOXEeCTBEHHbIV BbIOOP):

e 2 6anna — ykasaHbl BCE BEPHbIE OTBEThI;
e 0 6annoB — ykasaH x0Tl Obl OOUH HEBEPHbLIN OTBET.
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3) 3agaHuga 3akpbiToro Tvna (Ha cooTBeTCTBUE):

e 2 6anna — Bce COOTBETCTBMA onpeaeneHbl BEpHO;
o 0 6annoB — xoTsa Bbl 0AHO coMoCcTaBeHne onpeaeneHo HeBepHo.

4) 3apaHusa OTKPbLITOro TMna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET,;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

5) 3agaHuga oTKpbITOro Tuna (4mcno):

e 2 6anna — ykasaH BepHbIN OTBET,;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 peKkoMeHAYHOTCS K WUCMNOSMb30BaHUK MNpU  NpoBeAeHUU
ANarHOCTUYEeCKUX paboT C Lenbio OLEHKUM OCTaTOYHbIX pe3yfibTaTOB OCBOEHMA AaHHOM
AUCLUUNIUHBI (3HAHUW, YMEHUIN, HAaBbIKOB).
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	3) владение математическим аппаратом и современными методами в теории нейронных сетей;
	4) умение писать код компьютерных программ для решения типовых математических задач;
	5) знание имеющихся ресурсов для решения прикладных математических задач;
	6) умение использовать стандартные пакеты программного обеспечения для решения типовых математических задач;
	7) владение навыками хранения, поиска, сбора, систематизации, обработки и использования информации.

