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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducnummHa «HelipoHHble ceTH» oOecrieunBaer (opMHpoBaHHE C/IEAYIOLHUX
KOMIIeTeHI[UH C y4éTOM MHAMKATOPOB MX A0CTHKEHUA

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OIIK OC-5 CrniocobeH pa3pabaTbiBaTh, BHEIPSTh U
COTIPOBOXKJATh KOMIUIEKC Mep T0 00ecrieueHHto
Oe3omacHOCTH 00BEKTA 3allUThI C IPUMeHeHNeM OIIK OC-5.4
JIOKaJIbHBIX HODMaTHBHBIX aKTOB Y CTaH/JapTOB
MHGOPMAaIIMOHHOW 0e301TaCHOCTH

1.2 B pe3yibTaTe 0CBOeHHS JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopepxaHue HHAMKATOPA Pe3yibTaT 00yueHust
HHAMKATOpa Aep A P y y

3HaTb OCHOBHbIE MOHATHS B 00/1aCTH
HEWPOHHBIX CeTeM;

TIPUHLUITBI pabOoThl HEMPOHHBIX CeTel;
MEeTO/Ibl ¥ aITOPUTMBI 00yueHust
HEMPOHHBIX CeTeu.

¥Ymetb 1poeKTUpOBaTh U
peasM30BbIBaTh HEHPOHHbIE CeTH [IJIs
BBITIO/THEHUS! pa3/IMUHbIX 3a/ay;
TIPOBOJUTH 00yueHre HeHPOHHBIX
ceTeli;

oLleHHUBaTh 3(()eKTUBHOCTh
HEWPOHHBIX CeTel C UCMO0J/Ib30BaHUEM
pa3/InYHbIX METPHUK;

yCTpaHATh NP06/IeMbI TiepeoOyueHmus;
pelaTh MpaKTUYeCcKue 3aJjauu C
WCII0/Ib30BaHWEM HEUPOHHBIX CeTel;
Bnapers WHCTpYMeHTaMU U
OubmoTekaMu J171s1 pa3paboOTKU U
o0yueHUst HelpOoHHBIX ceTeli (Keras,
TensorFlow, PyTorch u T.11.);
HaBbIKaMH MPOrPaMMHUPOBaHUsS Ha
Python;

MeTO/IaMH{ aHa/in3a U OLIeHKH
pe3y/bTaToB;

3HaeT MeTO/jbl MO/Ie/TUPOBAHMUS
aHa/IMTUYeCKUX MeXaHU3MOB;
crioco0eH COCTaBISITh
(hopman3oBaHHbIe OMHUCAHUS
OIIK OC-5.4 peleHu, KnaccubuiMpoBaTh U
aHaJ/IM3UPOBaTh MOCTaB/IeHHbIE
3a/lauM B COOTBETCTBUU C
TpeOOBaHUSIMU 3aL[UThI
vHpopMaluu

2 MecTo aucnunivHbl B cTpykrype OOII

N3yuenue aucuuriHel «HelpoHHble ceTw» 0asupyeTcss Ha pe3yJsibTaTaX OCBOEHHS
C/leyIOIMX AUCLMIVIMH/TIPaKTHK: «VIH(OpMalLlMOHHbIe TeXHOIOrUnW», «MareMaTuKa», «Teopus
MIDUHATUS  pellleHud»,  «SI3bIKM  TMpOrpaMMHpOBaHUs»,  «TeXHOJOrMM U MeTOAbl
NIpOrpaMMHPOBaHUsI»

OucuyrnivHa sB/isieTCs NpeIIecTBYIOLeN /s AUCLUMIVIMH/TPAKTHK: «VICKyCCTBEHHBIN
VIHTeJUIeKT»



3 O0BeM AUCIUIIIMHbI

O0beM AUCLMIIHHBI cocTaBisieT — 3 3ET

Bup yueOHO# padoThI

TpyA0eMKOCTh B aKaJileMHYeCKHX Yacax
(OpuH akajeMUuecKUil yac COOTBeTCTBYeT 45
MUHYTaM aCTPOHOMUYECKOTO Yaca)

Bcero Cemectp Ne 5
OO0111as1 TPYZA0EMKOCTh AUCIIUATITMHBI 108 108
Ay[IWTOpHBIE 3aHATHUSA, B TOM UHKCJIe: 48 48
JIEKLIMH 16 16
nabopaTopHbIe pabOThI 0 0
MpaKTUYeCKre/CeMUHApCKHe 3aHsITHS 32 32
CamocrosTenbHas paborta (B T.u. 60 60
KYpPCOBO€ MPOEKTUPOBAHUE)
Tpy10eMKOCTb TIPOMEXKYTOUHOMN 0 0
arTecraluu
Bu npome)xyTO4YHOM aTTecTaluu
(MTOrOBOr0O KOHTPOJIS TIO UCLIUTLIMHE) 3quer 3quer
4 CTpyKTypa U cojepKaHue JUCLUII/INHbI
4.1 CBoHbIe JaHHBIE 110 COAEPKaHUIO AUCLIUII/INHBI
Cemectp Ne 5
Bujbl KOHTaKTHOH pabdoThI
I Bt T 1 A
n/n b uﬁz UITHHBI Ne Ko, Ne Kon. No Kon. No Ko, KOH);monﬂ
Aucd - UYac. B UYac. B UYac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
1 BBue,quI/Ie B 1 2 1 2 1,2 8 Y CTHBIM
HEWPOHHELIE CeTU OI1pocC
2 I/IchopHﬂ 5 ’ 4 2,3, 8 1,2 12 Y cTHBIN
HEUPOHHBIX CeTen 4,5 onpoc
3 O6Uy'-1eHI/1e 5 3 4 6,7, 20 1,2 24 YcrHbli
HEHPOHHBIX CeTel 8,9 onpoc
4 MeuTo,qu OL[eHKI/I“ 4 2 10 2 1,2 8 YcTHBIM
HEWPOHHBIX CeTeu OIIpocC
OO61mii 0630p .
5 TIPYMEHEeHUsT 5 2 2 4 Y CTHIH
. o orpoc
HEWPOHHBIX CeTeu
OTUKa U
6 6e30MacHOCTb B 6 5 5 4 YCTHBI#H
HCII0/Ib30BaHN Oo1poc
HEeMPOHHBIX ceTeil
IIpomesxyTouHas 3auer
arrecrauus
Bcero 16 32 60

4.2 Kparkoe cojiep>kaHue pa3/ie/ioB M TeM 3aHATHH

Cemectp Ne 5

| Ne | Tema |

Kpartkoe copep:xanue




BBesieHvie B HepOHHBIE

Kpatkas ucropus. [lonsatus. OCHOBHBIe HallpaB/IeHU.

WCI0/Tb30BaHUU
HEWPOHHBIX CeTen

ceTH

2 VcTopusi HEMPOHHBIX Mogens maTemaTrveckoro HelipoHa MakKasioka-
ceTel [TutTca. [Tepcenrtpon Po3eH6sarTa. AKTUBAIJMOHHAS

dyHkimsi. HelipoHHOe cMelljeHue.

3 OO6yueHne HEMPOHHBIX Ob6yuenue HelipOHHBIN ceTeil. [IpaBuia Xeb0a.
cerei Henbra-npaBuso. O6001IeHHOE [1e/TbTa-TIPaBHIIO.

KoadduimeHT ckopoctu 00yueHUs.
OnTrMu3aloHHas 3a/jaua. ['pajieHTHbIe MeTO/IbI.
MeTo/ rpaiIMeHTHOTO CITycKa. AJIrOpUT™M 00paTHOTO
pacrnpocTpaHeHusi ommOKu. Buel criocobos
obyuenust. 'mybokoe obyueHue.

4 MeTonpb1 OLIEHKH Mertpuku KauectBa. MeTo bl Ba/lvJaLiuu.
HelpOHHBIX ceTel Busyanu3zaiusi paboThl MOiesIei.

5 OO61muii 0630p CaoticTBa niepcentpoHa. TUIbI HEHPOHHBIX CEeTeH.
TIpUMeHeHHts1 HeMPOHHBIX | 3a/jau, pelliaeMble HelpOHHBIMU ceTsiMu. Ccepbl
ceTe NIpUMeHEeHHsI HeMPOHHBIX ceTel. [lepcrieKTrBbI

pa3Butus. Kpartkoii 0630p cpeacTB paboThl €
HEMPOHHBIMU CETSMHU.
6 Otuka u 6e3onacHocTs B | [Ipobiemel 6e3omacHoCTH. BpejoHOCHBIE

NIpUMeHEeHHsI HeMPOHHBIX ceTei. urdeiiku.

4.3 IlepeueHb 1a0O0paTOPHBIX padoT

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHH

JlabopaTopHbIX paboT He TTpelyCMOTPEHO

Cemectp Ne 5

Ne

Tembl IpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI

Ko/i-Bo akafjeMuueckux
4acoB

MopenvpoBaHue JOrH4ecKyx ornepauuii "N",
"WJIN", "HET", "Uckmrovaroiee NJIA".

2

[TocTpoeHre apXUTEKTYphl MlepCenTpoOHa A/ist
pacrio3HaBaHus MPU3HaKa YeTHOCTH Ludp.

pacrio3HaBaHus LUdp.

[TocTpoeHMe apxXUTeKTYyphI TiepCenTpoHa /st

pacrio3HaBaHusi OYKB.

[TocTpoeHue apXUTEKTYPHbI ITepCeNTPOHA AJIs

[TocTpoeHMe apxXUTeKTyphbl IlepCcenTpoHa /i/1s
nipeogonenus pobiemsl «Vckmoyvatorero NI ».

Pa3MeTKa JIaHHBIX.

Knacrepusaiyis JaHHBIX.

[TpenobpaboTKa aHHBIX 715 TIOC/IeIYFOL[ETO
o0yueHusi MOJie/i HePOHHOM CeTH.

O 0 (N[ U

OO6yueHre HEHPOHHOM CETH.

OrieHKa KauecTBa paboThl HEHPOHHOU CETH.

NN O O] N

4.5 CamocrosiTes1bHasi padoTa




Cemectp Ne 5

Kos1-Bo akapeMuueckux
No Buj CPC A
4acoB
1 [ToaroToBKa K NMpakKTUYECKUM 3aHSITHUSIM 36
2 TectrpoBaHMe 110 pasfesiaM JUCLUIIIMH 24

B xo/ie npoBeieHNs 3aHSITUI 10 JUCLUIUIMHE UCTOJIb3YOTCS C/eyollie UHTePaKTUBHbIe
MeTozbl 00yueHusi: [JUCKyccusi, OHIalH-ceMeHap

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCI{UTIMHBI
5.1 Metoanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JHUCLIUILIMHBI
5.1.1 MeToauuecKue yKa3aHus /s 00y4aOUXCs 10 NPAKTHYECKHUM 3aHATHIM

[MTpakTrueckrie pabOTHI HarpaB/ieHbI HAa U3yUeHHe COZep>KaHUsI AUCIUTIIMHBI Ha OCHOBE
pelleHUs psg/ia MPaKTUUeCKUX 3azau.

Xo/, paboThI (TIPY BHITIOJTHEHWH 3a/IJaHUM 110 Tab0paTOPHLIM paboTam):

1) O3HaKOMUTBCS IO MaTepHuasaM Kypca JIeKLIWH, 110 IMTepaType Wid IPYTMM UCTOYHHUKAM
VMH(OpPMaLMK 10 33/laHHOW TeMe;

2) OTbICKaTh pellleHNe JaHHBIX 3a/a4 J/1s KOHKPeTHBIX C/Iy4aes;

3) CrenaTh HeOOXOAMMBIE 3arOTOBKH MaTepHasoB (TIPOBECTH OIMCAHKe TTPUBJIEKaeMbIX K
peleHusIM MeTO/[0B) /711 [la/IbHeHIIero BbINO/IHEeHUsT paboT B PUIOKEHUU K CBOEMY TPOEKTY;
4) TeopeTnueckrie OCHOBBI U TIPYMePHI pellieHus 3a/jau MOTYT NPe/iCTaB/SIThCS B KaueCcTBe
00pasLoBbIX [/151 3aC/IyLIMBaHUs U 00Cy)K/leH!s ayAUuTopUei.

5.1.2 MeTroauueckue yKa3aHHus /i 00yUYaroIUXCA 10 CAaMOCTOATeILHOM padoTe:

CamocTrosTenbHast paboTa HarpaB/ieHa Ha MPOpPabO0TKY OTAebHBIX TéM JUCLIUIIIMHBI HA OCHOBE
pelleHus psjia MpaKTUUeCKUX 3azau.

Xog, paboThl (TIPY BHITIOJTHEHWH 3a/IJaHUM 110 CaMOCTOSATeTbHOM pabore):

1) O3HaKOMMTHCS 10 MaTepyasaM Kypca JeKL1H, 110 JIMTepaType Wiu JpYyruM UCTOUHHMKAM
vH(bOopMaLMK 10 3a/JaHHOU TeMe;

2) OTbICKaTh pellleHre JaHHbIX 3a/a4 JJ11 KOHKPeTHBIX C/1yYaes;

3) Cuenatb He0OXO/IMMbIe 3aTOTOBKHM MaTepHasioB (TIPOBECTU OIMCaHKe TIPHUB/IeKaeMbIX K
PeILIeHUsIM MEeTO/I0B) /ISl a/IbHEHILIeT0 BLITO/THEHUsST pabOT B MPUIOXKEHUH K CBOEMY TIPOEKTY;
4) TeopeTuueckrie OCHOBBI U TIPUMEPHI pellieHUs 3a/lau MOT'YT TIPe/|CTaB/ISIThCS B KauecTBe
00pa3LoBkIX /I 3aCAYIIUBaHUS U 00CYKeH sl ayJUTOpHeit.

6 DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycrneBaeMOCTM W TPOBeJeHHUs
NMPOMEeXYTOYHOH aTTeCTaluy Mo JUCHMIINHE

6.1 OreHoYHBIe CpeCTBA A/ NPOBeieHUs TeKyILero KOHTPOJIs
6.1.1 cemecTp 5 | Y cTHBIN onpoc

Onucanue npoueaypsl.

[TpoBezseHure ycTHOTO ompoca B (popme "Bornpoc-oTBeT"

Kpurepumu oneHuBanus.

OTBET PACKPBIT TIOJTHOCTHIO — 5 OaioB
OTBeT PacKpbIT YaCTUYHO 2-4 6assioB




rMeeT TOJIbKO 00IIiee TipezicTaBeHre o mpobieme — 1 6asn
He oTBeTU/ — 0 HGasioB

6.2 O1jeHOYHBbIEe Cpe/ICTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUS
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTal[uu

CpeactBa
(MmeToABI)
KpuTepuu onjeHMBaHus OLleHUBaHMSA
NMPOMe)XyTOYHOH
arrecTanuu
OIIK OC-5.4 3HaeT MEeTO/IbI MO/Je/IMpOBaHus, | Y CTHOe
criocobeH K/IaCCUDUIUPOBATh U | cobecesioBaHue TIO
aHa/M3UPOBaTh MOCTaB/IeHHbIE 3a/laui TeopeTUUeCKUM
BOIIpOCaM u
WHAUBUAYaTbHbIE
TpaKTHUYecKue
3aj1aHus (3auer)

NHaukaTop AOCTKeHUs
KOMIeTeHI|MH

6.2.2 TunoBble O1|eHOUYHbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniuu

6.2.2.1 CemecTtp 5, TunoBbie OLeHOUHbIE CPeACTBA /AJIA IPOBeJjeHHs 3aueTa Mo
JUCIUILIMHE

6.2.2.1.1 OnucaHue npoueaypsbl

3aueT NMPOBOJUTCS B BHIe YCTHOT'O OTPOCa.

K 3auety momyckaroTcst 0Oydarorpecs, KOTOpbie BBITTOJIHUIN BCe TPelyCMOTPeHHbIe paboThI 10
OCBOEHHIO Kypca.

OOyuaroiieMycst He0OX0AMMO OTBETUTH Ha BOMPOCHI TIPeTIofiaBaTerIsl.

IIprimep 3aaHus:

Bornpocsl f/14 TOArOTOBKU K 3a4eTy:

. UTo Takoe HeMpOHHAs CeThb U KAKOBO ee OCHOBHOe Ha3HaueHue?

. UTo Takoe HEeHMPOHHAas CeThb U U3 KAKMX KOMIIOHEHTOB OHa COCTOMUT?

. KakoBa cTpyKTypa npocreniero HelpoHa?

. O6bsicHUTe TIPUHLMM PabOThI NCKYCCTBEHHOT'O HeMpOHa.

. UTo Takoe BecoBble KO ULIMEHTH M KaK OHU B/IUSIFOT Ha pabOTy HEHPOHHOU ceTu?
. KakoBa posib akTHMBalMOHHBIX (DYHKLIMM B HEMPOHHBIX CETAX?

. KakoBo Ha3HaueHue (PyHKL[MM aKTHMBaL[MU U KakKve (DYHKLIMU Bbl 3HaeTe?

. B uem 3akstouanack OCHOBHas Ujest MOZie/Id IepcenTpoHa?

. Uto Takoe mpouiecc 00yueHrs HEHPOHHOW CeTH?

. KakoBbI OCHOBHBIe 3Tarnbl 00yueHrsi HBMPOHHOW ceTu?

. Uto Takoe (yHKLMM MTOTEPh U KaK OHU ITPUMEHSIOTCS B 00yueHH#?

. B uem oTsmmume oOyueHusi C yunresieM OT 00ydyeHus 6e3 yuuTessi?

. Uto Takoe o6paTHOe pacnpocTpaHeHHe OIMOKY 1 Kak OHO paboTaet?

. Kakuie MeTpuKu UCII0/b3yIOTCS [J1s1 OLIeHKH KauecTBa paboThl HeHPOHHBIX CeTei?
. ObBsicHUTe, UTO TaKOe MaTpHLIa OIIMOOK 1 KaK ee aHa/TM3UPOBaTh.

. B uem pa3nulia Mexly Kpocc-Banualyei i TeCTUPOBaHUEM JJaHHBIX ?

6
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17. KakoBBI OCHOBHBIE ITPU3HAKH 1epeo0yueHnsi HeHPOHHOW CeTH?

18. O6BsicHUTe, UTO TaKoe TiepeobyueHe U Kak C HUM OOPOThCSI.

19. TTouemy Ba)KHO MCTIOB30BaTh TECTOBbIE HAOOPBI JAHHBIX U KaK WX BbIOPaTh?

20. Kak MO>KHO BH3ya/M3upoBaTh paboTy HeMpPOHHOMW ceTh?

21. B Kakux 00/1acTsIX HEMPOHHBIE CETH HAaXO/SAT HauboJIbIlIee IPUMeHeHre?

22. Kakuie OCHOBHbIE 3THUeCKHe MPo0IeMbl HCTIOTb30BaHUSI HEMPOHHBIX CeTei?

23. KakoBbI pUCKH MCITO/Ib30BaHNsI HEMPOHHBIX CeTel B KPUTHUECKU Ba’KHBIX 00/1aCTSX, TAKMX
KakK Me[HI[Ha 1 6e301acHOCTh?

24. Kakvie OCHOBHbIe THITbI HEMPOHHBIX CeTel CyIeCTBYIOT?

25. UTto Takoe cBepTouHble HelipoHHbIe ceTH (CNN) v rje oHM NIpUMeHSIOTCS?

26. Kak paboratot pekyppeHTHbIe HeiipoHHbIe ceT (RNN) 1 B uem ux 0co6eHHOCTH?

27. ObbsicHuTe KOHLIeMIHI0 «I my6okue HelipoHHble ceTr» (DNN) 1 UX nperMylijecTBa 1o
CPaBHEHUIO C 0OBIYHBIMU HEPOHHBIMU CETSIMHU.

28. Kakue Bbl 3HaeTe rakeThl si3bika Python /i1 paboThl ¢ HeipOHHBIMU CETSIMU?_

6.2.2.1.2 Kputepuu oLieHUBaHMSA

3auyTeHo He 3aureHo

- CUCTeMaTU3UPOBaHHbIe, TJTyOOKHe U MO/HbIe | - ¢pparMeHTapHble 3HAHUS T10 JUCLIUTIIUHE;

3HaHUs 110 BCeM pas/iesiaM JUCLIUITUHBL; - Hauue TPyOBIX OMMOOK;

- TOYHOE MCII0J/Ib30BaHUe Hay4yHOM - HU3KUM YPOBEHb KYJIbTYPhI BBITTOJTHEHUS
TePMUHOJIOTUH, CUCTeMaTUUeCKU rpaMOTHOe 3a/laHul;
U JIOTUUeCKY TIPaBUIbHOEe M3JI0)KeHHe OTBeTa - HU3KUW YpOBeHb C(POPMUPOBAHHOCTH
Ha BOTPOCHI; 3as1B/IeHHBIX B paboueli mporpaMme
- B/IaZieHlie UHCTPyMeHTapreM yueOHoMH KOMITeTeHLIUM.

[UCLIUTUIMHBI, yMeHUe ero 3¢ (eKTUBHO
WCTI0/Tb30BaTh B IOCTAHOBKE HAyUHBIX U
MpaKTUYeCKUX 3a/ay;

- CrIOCOOHOCTb CaMOCTOSITE/ILHO U TBOPUECKHU
pelaTh CI0>KHBIe TPOOIeMbI U
HeCTaHZApTHbIE CUTYaL[UH;

- yMeHHe OPUEeHTHPOBATLCSl B TEOPUSIX,
KOHLIEMLUSIX U HallpaBJ/IeHUSIX AUCLUITAHBI.
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9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHa/bHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyenr WH(POPMALMOHHBIX TEXHOJIOTUW, JIMIEH3UOHHBIX M  CBOOOJHO
pacrpocTpaHsieMbIX CHeMa/JdM3HMPOBAHHBIX MPOrpaMMHBIX CPeACTB, HH(OpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Office Professional Plus 2013

2. CB0ob60/IHO pacIipocTpaHsieMoe MporpaMMHoe obecrieueHre I3bIK mporpaMmMupoBanust Python
12 Marepua/ibHO-TeXHHYECKoe obecrieyeHUue AUCIUILTHHBI

1. AyauTtopus C MyIbTUMEeAUUHBIM 000pYy/J0BaHUEM

2. KoMnbroTepHBIN K/acc C Bbixo0M B UHTepHeT



