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YTBEPXIAIO:

Jekan ¢puzuko-
¢bakynbTeTa

XHHYECKOI'0

2 C. A. ®omeHKO
<~ «1? anpens 2020 r.

MIT

[Iporpamma coctaBieHa ¢ yuetom ®PenepaabHOro rocyaapcTBEHHOro 00pa3oBaTebHOIO
cTaHaaprta BbIcuiero o6OpasoBaHus HampaBieHuss noarotoBkd 10.04.01 HMudopmauunonunas
6e30macHOCThb, YTBEPXKIEHHOrO MpHkazoM MuHHcTepcTBa 00pasoBaHust U Hayku Poccuiickoii
®enepauuu ot 01 nexadbpst 2016r. Ne 1513;
yueOHOro IuiaHa U OCHOBHO# oOpasoBarenbHoil nporpammsl MHGopManuoHHas 6e30macHOCTh
HanpaeiaeHus: noarotoBku 10.04.01 Mudopmaunonnas G6ezonacHocTh paszpaboTaHHbIX B OV
BIIO «/loHeuxuit HaIHOHAIBHBIH YHUBEPCUTETY.

PaspaboTunku:
I.T H., npodeccop kadenpbl panuobU3nKu
¥ HHHOKOMMYHHKAIIMOHHBIX TEXHOJIOTHI

B.B. /laaunos

Cr. nmpenonasatenb kadeapsl paguodU3uKH

1 UH)OKOMMYHHKALHOHHBIX TEXHOJIOIHH M.B. babuyeBa

[Tporpamma yueOHONH AUCUHUIUIMHBI YTBEP)KAECHA Ha 3aceqaHuu Kadenpbl paquoPHU3UKH U
UH(POKOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
[Iporokoa Nel7 ot «06» anpens 2020 r.

Y

17 L
QEJ
HuioB B.B.

3aBenyromuii kadhenpoit paruoGpU3nKH
¥ HH(HOKOMMYHUKAIIMOHHBIX TEXHOJIOTHt

[Tporpamma yueGHOM TUCHHIUIHHBI 0J00peHa yueOHO-MeToIMUeCKOoH KoMUccHel HU3HKO-
TeXHHUYECKOro (aKyabTeTa
ITpotoxos Ne5 ot «15» anpenst 2020 r.

[Tpencenarenb yyeGHO-METOIHUECKOI ol
KOMHCCHH (pakyibTeTa A_—B.H. Korenxko



1. OBJIACTb ITIPUMEHEHUA 1 MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLHECCE

VYuebnass  mgucnumimHa — «HelpoHHBIE  ceTW»  OTHOCHTCS K  BapHaTUBHOM  4acTH

npodeccronanbHOTO 0710Ka. TPYyA0EeMKOCTh OCBOCHUS TUCIIUIUIMHEI cOcTaBiseT 3 3ad.ea. win 108 gac.
N3zyuaetcs Bo 2 cemecTpe, O AUCHUIUIMHE MPETYCMOTPEH dK3aMeH. [l u3ydyeHus: JaHHOW yueOHOH
JTUCLUUIUIMHBL  HEOOXOIUMBI

«ITakeTn!

3HAaHUS, YMEHUS M HaBBIKH, (OPMHUpPYEMbIC MPEIIIECCTBYIOUUMHU

JUCLUIUINHAMMU: OPUKIAJHBIX TporpamMMm Uit 00paOoTKH H300paskeHHiD», «SI3bIKu
«[IporpammHO-anmaparHsie cpencTBa 3aIINTHI uHpOpMaIuN,
«DyHKIIMOHATIBHOE | JIOTHYECKOE MPOTrPaMMHPOBaHHE», « DKCIEPTHBIE CUCTEMBI B HH()OpMAIMOHHON
Oe3omacHOCTHY, «MOENUPOBAaHNUE U CHCTEMBI IIPHHATHS PEHICHU», «[lakeThl IpUKITagHbIX TPOTpaMM

JUIS HAy4dHBIX pacdyeToB». (OCBOEHHE IUCHUIUIMHBI oOecreuyuBaeT (OPMHUPOBAHUE Y CTYACHTOB

MIPOrpPaMMHUPOBAHUSIY,

COBPEMEHHBIX HABBIKOB MPO(eCcCHOHAIBHOW 00paboTKu MH(pOpMAaLKH, MO3BOJSET NPUMEHUTh paHee
M3YyYEHHBIC SI3BIKM MPOTPAMMHUPOBAHUS, YTO HAXOMUT OTPaKEHHE B IMpoIecce MPOXOKICHUS
MIPOU3BOICTBEHHOMN U HAYYHOH MPAKTHUKU U pabOThI HAJl MarucTepcKoi paboToil.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxkmepucmuka y4eOHou OUCYUNIUHBL

Hanpasnenue nmoarotoBku

10.04.01 Madopmanronnast 6€301MacHOCTb

Marucrepckas mporpamma

WNudopmannonnas 6€300acHOCTb

OO6pazoBaTenpHas mporpamma

aKaJeMHuecKasi MarucTparypa

Kpammduxarnms

MarucTp

KonmuecTBo comeprkarenbHbIX MOYJICH

2

JucuumuinHa 6a30BoM / BApHATUBHOM YacTu
00pa3zoBaTeNbHON TPOTPAMMBI

BapuaTUBHAA 4aCTb

®opmsl koHTpotst (MK, sk3ameH, 3a4eT)

MoynpHBIN KOHTPOJIb, Cllada JIAOOPaTOPHBIX
paboT, PK3aMeH

TMokasarem ouHas (popma 3ao4yHas hopma
o0y4yeHHs o0y4YeHHSI
KonnyecTBo 3a4eTHBIX eqHUIT (KPEAUTOB) 3
"o moaroToBKU 1
Cemectp 2
KonunuecTBo yacos 108
- JIEKIIMOHHBIX 14
- IPAKTHYECKUX, CEMHUHAPCKHUX 14
- 1a00paTOPHBIX 28
- CaMOCTOSITEIILHOM pabOThI 52
B T.4. MHAUBHIYAJILHOE 3a/IaHNE

HenenprHOE KOMHYECTBO YacoB, 8

B T.4. ayJAUTOPHBIX 4




4
3. OIINCAHUE JUCHHUIIJINHBbI

Ieau u 3a1ayn

eab- N3y4UTh OCHOBHBIE TIOJIOKEHUSI TEOPUU HEHPOHHBIX CETEH U METObl UX MPUMEHEHUS IIPU
pelIeHnH 3a1au.

3agaun:

1) U3y4nTh BHIYUCIIUTEIIbHBIE BOBMOXXHOCTH HEHPOHHBIX CETEH;

2) OCBOUTH METO/IbI CO3JJaHUS ¥ 00YUCHHSI HEUPOHHBIX CETE;

3) U3y4uTh OCHOBHBIE KJIACCHI HEHPOHHBIX CETEH;

4) U3y4nuTh OCHOBHBIE METO/IbI MOJICTUPOBAHMS IIPU MMOMOIIN HEUPOHHBIX CETEH.

TpeOoBanus K _pe3yJbTaTaM OCBOEHHMS JMCHMIUIMHBI. [Ipomecc u3y4YeHHS AUCHIUTLIMHBI
«HeliponHble cetn» HampaBiieH Ha (OPMHUPOBAHHME OJIEMEHTOB CJIEAYIOUIMX KOMIIETEHIIMH B
coorBercTBUM ¢ PI'OC BO P® nanpasnenus noaroroBku 10.04.01 MadpopmanmonHas 6e30mMacHOCTh
(kBanmuUKaIUs «MarucTp») ¥ OCHOBHOM 00pa30BaTEIIHLHOM MPOTrPaMMBI BBICIIETO MPOGECCHOHATHLHOTO
oOpazoBanus HanpasiaeHus noarotosku 10.04.01 Mudopmannonnas 6€300acHOCTb.

[Ipouecc wu3ydyeHHs] AMCUMIUIMHBI HaIlpaBleH Ha (OPMUPOBAHUE 3JIEMEHTOB CJEIYIOIINX
kommnereHIuit B coorBercTBUH ¢ ['OC BIIO no ganHOMY HampaBiIeHHIO MOATOTOBKH (ITPOPHITIO):

a) o0mekyJabTypHbIX (OK):

- CIIOCOOHOCTHIO K a0CTPaKTHOMY MBIIIICHHIO, aHanu3y, cuaTe3y (OK - 1);

- CIIOCOOHOCTBIO CAaMOCTOSITEIILHO MPUOOPETATh C MOMOIIBbI0 WH(POPMAITMOHHBIX TEXHOJIOTHH U
WCII0JIb30BaTh B MPAKTHUYECKOU JIeATeTbHOCTH HOBBIE 3HaHUs U ymMeHus (OK - 2).

0) oomenpogeccuonanbubix (OIIK):

- CIOCOOHOCTHI0O K KOMMYHHUKAIIMM B YCTHOW M NMHUCBMEHHON (opMax Ha rocyapCTBEHHOM U
OJTHOM W3 MHOCTPAHHBIX S3BIKOB JIJIs PEIICHH 3a7a4 npodeccunonanbHou nesreasHoct (OIIK -1);

- CIIOCOOHOCTBIO K CaMOCTOSTEIHHOMY 00YUEHHUIO M IPUMEHEHUIO HOBBIX METOIOB HCCIIEIOBAHUS
npodeccuoHanbHOU aesteapbHocTH (OIIK — 2).

B) npogeccuonaabubix (IIK):

NPOEKTHAS e TeJIbHOCTh:

- CIOCOOHOCTHIO aHaATU3UPOBATh HarpaBJICHUS pa3BUTHSA UH(OPMAIIMOHHBIX
(TEIeKOMMYHHUKAITMOHHBIX), MPOTHO3UPOBaTh 3(PPEKTUBHOCTh (DYHKIIMOHHPOBAHUS, OIICHUBATh
3aTpathl U pUCKU, POPMUPOBATH MOJUTUKY Oe3omacHOCTH 00bekToB 3amuThl (I[1K-1);

- CIOCOOHOCTBIO pa3pabaThIBaTh CUCTEMBbI, KOMILIEKCHI, CPECTBA U TEXHOJOTUU OOecreueHus
uHpopmannonHoit 6ezomnacHoctu (I11K-2);

- CIOCOOHOCTBIO TIPOU3BOAUTH OOOCHOBAaHHE COCTAaBa, XAPAKTEPUCTUK M (YHKIIHOHAIBHBIX
BO3MOKHOCTEH CHCTEM U CPeCTB o0ecrieueHnst HH(POPMAITMOHHOM 0€30IacHOCTH 0OBEKTOB 3aIIUTHI HA
OCHOBE POCCHUICKHX U MEXIyHapoaHbIX cTanaapToB (I1K-3);

- crnocoOHOCTBIO pa3pabaThiBaTh MPOTPaAMMbl U METOAMKH HCHBITAHHA CPEICTB U CHCTEM
obecrnieuenus napopmannonHoi 6e3omacHoctu (I1K-4).

HAYYHO-HCCJIeJ0BATE]bCKAs 1eATeTbHOCTD:

- CIOCOOHOCTHIO  aHAIM3UPOBATh  (yHIAMEHTAJIBHBIE W  NPHUKJIAJAHBIC  MPOOJIEMBI
MH(POPMALIMOHHON 0€30MacHOCTH B YCJIOBUSX CTAHOBJICHUS COBPEMEHHOTO HH(OPMAIIMOHHOTO
obmectsa (I1IK - 5);

- CIOCOOHOCTBIO OCYIIECTBIATH cOOp, OOpabOTKY, aHaIM3 M CHUCTEMATU3ALMUIO HAyYHO-
TEXHUYECKON HMH(}OpMalMU MO TeMe HCCIeOBaHus, BHIOOP METOJIOB U CPEACTB pPELIEHHUs 3aaayM,
pa3pabarbIBaTh IIAHBI M IPOTPAMMBI IIPOBEICHUS HAyYHBIX UCCIIETOBAaHUN U TEXHUYECKUX Pa3paboTOK
(IIK - 6);

- CIIOCOOHOCTBIO 00palaThIBaTh PE3yAbTaThl SKCIIEPUMEHTAIBHBIX HCCIEOBaHUHN, 0hOPMIISATH
HAyYHO-TEXHUYECKHE OTYEThl, 0030pbl, TOTOBUTH MO pPE3yJbTaTaM BBIIIOJIHEHHBIX HCCIEIOBaHHMA
HayuHble goknaabl ¥ ctathu (11K - 8).




JTAHHOT'O

negarornyeckas AeTeJbHOCTD:
- CIOCOOHOCTBIO TIPOBOJUTH 3aHATHA IO W30paHHBIM JUCIHUIUIMHAM TIPEIMETHOW 00JacTh

HaIlpaBJICHUA n
obpazoBarenbHol AesitenbHOCTH (ITK - 11);

pa3pa6aTHBaTL METOOHUYCCKHUC MaTcpurailbl, HCIIOJIB3YCMbIC

OPraHU3alMOHHO-YIIPABJIEHYECKAS 1eATEJIbHOCTD:
- CIIOCOOHOCTHIO OPraHU30BATh BBIMIOJIHEHUE PA0OT, YNPaBIATh KOJIEKTUBOM HCIOJHUTENEH U

IIpUHUMATH yrpasieHueckue pemenus (11K - 12);

B pe3ynbrare u3zyueHus: yueOHON AUCUUIIIMHBI CTYJCHT JOJIKEH.

3HATh:

— OCHOBBI ITIOCTPOEHUS MOJIENIE HCKYCCTBEHHBIX HEHPOHHBIX CETEM;
— OCHOBHBIC NOHATHA U ONIPCACIICHUA HCKIIACCUICCKUX JIOTUK;
— cnocoObl 3a/1aHUA OTepaluil Ha/l HEYETKUMH YUCJIaMU U HaJl HEYETKUMH OTHOLICHUSIMU;

YMerh:

— CTPOUTH MAaTEMAaTUYCCKNEC MOACITIU B TCPMHUHAX HeﬁpOMaTeMaTHKPI;
— pfliaTh NPpUKIAIHBIC 3a0a9U MCTOJaMHA HeﬁpOMaTeMaTHKH;

Baagern:

— SA3BIKOM HCUCTKHUX q)OpMaJ'H:HI:IX MCTOOB PCIICHUS MPUKIIAHBIX 3a1a4.

4. COIEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O

ITPOLOECCA

IMopsinkoBbIi
HOMeEp U TeMa

Kparkoe cogep:kanue TeMbl

Cooeporcamenvuutii modyas 1

Tema 1.
BBenenue B
HEUPOHHBIE CETH

OcHoBbl HelipoOuonorun. Monens wmosra. Heiiponnas cets. BBox u
pasTisiabIBaHUE ATAJOHOB M 00pas3ioB. DdopmupoBaHue WHGOPMAIMU Ha

peuentopHom  cioe.  IIpoctpancTBO  mpu3HAKoB.  MakcUMalIbHOE
BO30Y)XJIeHHE HEHPOHOB BBIXOAHOTO ciiosi. Kopa.Monenun HeWpOHOB.
UckyccTBeHHbIE  HEHPOHHBIE CETU. APXUTEKTypa HMCKYCCTBEHHBIX

HEHpOHHBIX ceTeil. Habop cpencTtB 1 co3maHus, WHULHAIW3ALNH,
O6y‘-I€HI/I$I, MOI[GJII/IpOBaHI/I}I nu BI/ISyaJII/ISaI_[I/II/I CeTUu

Tema 2.
OCHOBHBIE
MIOHATHS TEOPUU
HEUPOHHBIX CETEN

OcHoBHBIE TeopeMbl HeWpoumHpopmartuku. Heiiponnas cerp s
pacmno3HaBaHusl CUMBOJIOB. [locTpoeHre MpOCTON JTOTHYECKOM HEHPOHHOM
cetu. Iloctpoenme oOydeHHOU HelpoHHOU cetn "YKenesHomOpoKHAs
pynerka". "CxeMOTEXHUYECKUI" MOAXO0J K MOCTPOCHHUIO HEHpOCeTH "Mox
3agauay". [lepcenTpoHHbIe CETU. APXUTEKTYpa EPCENTPOHA U CTICI[UATIbHbBIC
(GYHKLIMU A7151 CO3[JaHUs TIEPCENTPOHA, HACTPOMKH €ro BECOB M CMEIICHHUH.

Tema 3.
ITocTanoBka u
MyTH pelIeHus
3a1auu 00ydeHUs
HEHUPOHHBIX CETEN

BrruucnurensHbie BO3MOXKHOCTH OTHEIIBHOTO HEWpOHA.
BeluncnurenbHble  BO3MOXHOCTH ~ HEWPOHHBIX  CET€  MpPSIMOTO
pacripocTpaHeHusl.  BbIYMCIHUTENbHBIE  BO3MOXKHOCTU  PEKYPPEHTHBIX

HeHpoHHBIX ceTel. Krnaccubukamus HEHpoHHBIX ceTell. CrenuanbHbIe
THUIIBI HEUPOHHBIX CETEH.

Tema 4.
CranpapTHbie
APXUTEKTYPhI
HEUPOHHBIX CETEN

HcuepnpiBaroiiee ~ MHOXECTBO ~ COOBITHIA. JlepeBO  JIOTMYECKHUX
BO3MOXHOCTeH. DaKkTOpHOE MPOCTPAaHCTBO cOObITHH. CHcTeMa NMPUHSATUS
peuieHunit. "CxXxemMOTeXHUYECKOe" TMpPEeACTaBICHUE CHUCTEMbI MPUHATHUA
peuieHui. JInHelHble HEMPOHHBIE ceTH. HacTpolKu mapaMeTpoB 110 METOY
Bynpoy- Xodda. Iloctpoenme u oOydeHHe JIUHEHHBIX ceTed yIs
KJaccu(UKalMU BEKTOPOB, JIMHEHHON anmpOKCHUMAaLMHU, NpeICKa3aHus,
clexeHus: U (UIbTpallU CUTHAJIOB, UJIEHTU(GUKALUU U MOJAETUPOBAHUS
JIMHEVHBIX CUCTEM

B
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Cooeprcamenvuvtit MoOys 2

Tema 5.
['panuienTHBIE
METOABI 00Y4YeHUs
HEUPOHHBIX CeTen

Metoapl 00yueHHUs] OTIEIBHOTO HEHpoHA. AJTOPUTMBI 0OYyUEHUS
cereii obmero Buaa. OOydeHue c yuuTelneMm, OOy4YeHHME Ha OCHOBE
CcaMOOpranu3anuvu. AHamuTHnueckue METOAbI 06yquH;1.
[IporpammupoBanue HEWPOHHBIX ceTeld. ['eHEeTHYEeCKHE alIrOpHUTMEL.

OO0yuenue 6e3 OOyueHne HeipoceTn ais pacrmo3HaBaHus OykB. OOydeHuwe HeHpoceTH Wrpe B

yaHuTeNs JKEJIE3HOIOPOXKHYIO pYJIeTKy. Marpuna cnenoBanus. OOyueHue HedpoceTd s
"COBpPEMEHHON" CUCTEMBI PUHATHUS peruenuit. METOIbI U aJITOPUTMBI 00yUEHUS
UCKYCCTBEHHBIX HEHPOHHBIX ceTei. ['paaueHTHbIe aNropuTMbl O0YUYECHHUS.
AJITOPUTMBI, OCHOBAaHHBIE Ha HCIOJIb30BAHUM METOJA COMPSKEHHBIX
TPaMEHTOB.

Tema 6. JlocToBEepHOCTh BbICKa3bIBaHUNH O cOOBITHAX. CHcTeMa NMPUHATHUS

AccoluaTuBHEIE pELIEHUI HAa OCHOBE BBICKA3bIBaHW. MUHMMU3AUUs JJIMHBI JIOTUYECKON

3aIIOMUHAIOIIHE nernoukd. [Ipumenenme cereit Xondwima s pemieHus — 3amad

HEUPOHHBIE CETH pacmo3HaBaHUS ~ O0pa3oB W CO3JaHUS  ACCOIMATHBHOM  MaMSTH

Camoopranuzyromuxcsi LVQ-ceTu. ApXUTEeKTypbl CaMOOPTaHU3YIOIIUXCS
HelpoHHBIX cerelt Tuna LVQ u cniennanbHble GYHKIUH U UX CO3TaHUS,
HAaCTPOMKH BECOB M 00yueHUs. PaguanpHbie Oa3UCHBIC CETH OOIIETO BUA.
ApPXHUTEKTYpHI paJiMadbHBIX 0a3MCHBIX HEHMPOHHBIX CETEe OOIIero BHIA U
crienagbHble (QYHKIUU TSI UX CO3JaHUS M aBTOMATHYECKOW HACTPONKH
BECOB U CMEIICHUN

Tema 7.
Metonsnl
rI00aabHOM
OINTHUMU3AIUHA

KonnenrtyanbHble OCHOBBI HMCKYCCTBEHHBIX HEHPOHHBIX CETEM.
[lepcentpons! 1 nuHENHBIE HEHPOHHBIE ceTH. CETH Ha OCHOBE paJuaJIbHbBIX
6asucHbIX ¢QyHKIUNA. CaMOOpraHU3yIOIIHEeCsS HEHPOHHBIE CETH M CETH C
BCTPEUYHBIM paclpocTpaHeHueM. PekyppeHTHbIe HEHPOHHBIE CETH DIIMaHA.
[TocTpoenus cerell ympaBiIeHHS ABMXKYIIUMHUCS oObekTaMu. [locTpoeHus
CHUCTEM TEXHHMYECKOTO 3PEHHUsSI U PELICHUS APYTUX AMHAMUYECKUX 3ajada
CaMOOpraHu3yrommnxcs (07 Koxonena. ApXUTEKTYpbI
CaMOOpPraHu3yloUMXcsd HEUpOHHBIX cioeB KoxoHeHa M creunuaabHble
GYHKIUM A1 UX CO3[aHUsl, MHULIMATU3alliy, B3BEIIMBAHUs, HAKOIUICHNUS,
AKTHBAIlUM, HACTPOWKYU BECOB U CMEIICHUH, alaliTallii U 00y4YeHUS

Tema 8.
CBepTouHbIe
HEUPOHHBIE CETH

[Tonstue cBeptku. Omnepanus cBepTKU. [IpocThie apXUTEKTypbl Ha
ceeprkax. Ilagmuer m crpaiin. Pacder pa3MepHOCTH BBIXOAHOIO CJIOSL.
Kackan ceprok. Makc-mysuimHr. QUIBTPHI SiApa U UX POJIb B TOUCKE
n300pakeHust Ha KapTuHKe. Peanmuzamusi cBeprouHoro ciosi. M3BecTHble
APXUTEKTYPbl CBEPTOYHBIX HEHPOHHBIX CETEl.




TemaTnyeckui nmiaan

KoaunuyecTBO 4acoB

Ounas ¢popma o0yueHust

3aounas popma 00yyeHuUs

B T.U. B T.U.
HasBanus coepKaTe bHbIX 2 5 E e 2l = E z
< g o
MOJLyJIeil U TeM ol =g | 8| &2 283 2 |=| 8 & 2§ 3
o = Q 1) =9 2 o El 9] & K9 =
Q = T = sY Q = = = s3yY &
m < = < g 9 = 2] < = < g 9 =
) = o | o 9 ® o] B &l 5§ 9 =
= = ) &9 = Bl %] o &4 =
V) s q = S D S q =
e < < es) = < < es)
= = S = El 82| S S
Tema 1.
. 12 1 1 4 6
BBeneHnue B HElpOHHBIE CETH
Tema 2.
OCHOBHBIE TOHSATHS TEOPUH 14 2 2 4 6
HEHWPOHHBIX CeTel
Tema 3.
ITocTaHOBKa M TTyTH pelICHUS
yrp 15 | 2] 21]4/|7
3a/1a4u 00y4eHHs] HEMPOHHBIX
ceTen
Tema 4.
CrangapTHbIe apXUTEKTYpPbI 13 2 2 2 7
HEUPOHHBIX CEeTEM
Hmozo no
54 7 7 | 14 | 26
cooeprrcamebHomy mooyiio 1
Tema 5. 6
['panrieHTHBIE METOIBI 14 ) ) 4
00y4eHHs HEHPOHHBIX ceTel
OO6yuenue 6e3 yuuTens
Tema 6. 6
AccouuaTtuBHbIe
! y 14 | 2] 2|4
3alOMUHAIONIEe HEHPOHHBIE
CeTH
Tema 7. 7
MeTob1 T100aTBEHOM 15 2 2 4
ONTUMMU3ALHNH
Tema 8. 1 1 1 ) 7
CBepTOYHbIC HEHPOHHBIE CETH
Hmozo no
54 7 7 | 14 | 26
cooeprcamebHoMy Mooy 2
Bcezo no oucuunnune 108 | 14 | 14 | 28 | 52




5.  METOAUYECKHUE PEKOMEHJIALIUH JUISI NPOBEAEHUA
JIEKIHMOHHBIX, IIPAKTHYECKHUX U IABOPATOPHBIX 3AHATHUU

TeMbl JeKIIMOHHLIX 3aHATHI

n/n

Hazeanue memut

Konuuecmeo
uacoe

BBeneHne B HEUPOHHBIE CETH

1

OCHOBHBIE IOHATUS TEOPUU HEUPOHHBIX CETEN

CrangapTHbIE apXUTEKTYPbl HEHPOHHBIX CETEH.

[TocTaHOBKA M IMyTH peIICHUS 3a7a49i 00yYeHUsT HEUPOHHBIX CETEH.

DNl WIN]—

['pamueHTHBRIE METOABI OOyYEeHHS HEUpOHHBIX ceTeid. OOydyeHue
YUUTEI.

oe3)

(o)}

ACCOHI/IaTI/IBHBIC 3alIOMHUHAIOIue HCﬁpOHHBIe CCTH.

MeToas! TII00aIEHOM ONITUMU3ALIIH.

CBepTOUHBIE HEHPOHHBIE CETH.

=N DN

BCEI'O

Tembl IPAKTHYECKUX 3aHATHH

IS

S
N

Hazeanue memut

Konuuecmeo
uacoe

PacyeTt BbIX010B OJTHOTO HEMPOHA.

1

AKTUBaIIMOHHBIC (PYHKIIUH.

Boccranosnenue 3aBucuMocTelt (perpeccusi).

Pacuer 0OpaTHOTrO pacpocTpaHeHUsT OLIHOKH.

Ananuz QyHKIHA TOTEPb.

Onrtumuzanus npu nomoinu anroputma SGD.

Mertoab! 17100aJIbHO ONTUMHU3ALINMN.

Q|| N ]|WIN|—

ApXHUTEKTYpbl CBEPTOUHBIX HEUPOHHBIX CETEU

— NN (N[

BCEI'O

Tempbl 1a00paTOPHBIX 3aHATHI

No
n/n

Hazeanue memut

Konuuecmeo
uacoe

3yuyeHne MaTeMaTH4eCKOU MOJENIHN UCKYCCTBEHHOTO HEHPOHA

2

Annpokcumanys (YHKIMM TOpU  TOMOIIM HEWPOHHOW CeTH
MHOTOCJIOMHBIN EPCENTPOH.

THIIY

Pacrio3zHaBanue 006pa3oB HEHPOHHOI! CEThIO.

Pacrio3HaBaHue 3alIyMJICHHBIX Tpa@uuecKux 00pa3oB HEMPOHHOM CETHIO.

l3yueHne u MOJCTUPOBaHHUE PaIUabHO-0a3UCHOM HEHPOHHOM CeTH.

MN3yuenne HepoOHHOTO cJiosl U HelpoHHOM ceTn Koxonena

3ydyenue u monenupoBanue LVQ HelipoHHOM ceTH.

3yuenue u MoJiemupoBaHue ceTu Xomnduiaa.

O |0 |I|N|n|=|W

M3ydyeHue nu MoJeIupoBaHle HEHPOHHOM CeTH DJMaHa.

Pemenne IMPUKJIAAHBIX 3aaa4: CO3JaHUC yar-0oTa.

—_ | —
— O

Pemenne nmpukiIagHBIX  3amad:  ompeneiaeHue  GopMbl  GuUryp

N300pasKeHHH.

Haj

(NSRS I (O I \O 7 I \OF Il \OT Il (O Il (N I \OJ B \O)




12 |(Co3maHue CBEpTOYHOIO CIIOA. 2
13 [Pacnio3HaBaHWE PYKOMUCHBIX YUCET CBEPTOYHON HEHPOCETHIO. 2
14 |Pemenue 3amaun kinaccuukanuu CBEPTOYHOU HEUPOCETHIO. 2

BCEI'O 28

6. METOAMYECKHME PEKOMEHIALIMU 11O OPTAHU3ALIUHN
CAMOCTOSTEJBHON PABOTHI CTYJEHTOB

Opranmn3anusi CaMOCTOSITEJIbHON PadoThI CTY/IECHTOB
CamocrosiTenpHast paboTa CTyIEeHTOB 10 Kypcy «HelipoHHBIE ceTh» NMpeaycMaTpuBacT:
— CUCTeMAaTH4eCKOe BEeJICHHE KOHCIIEKTA JIGKIIMH 1 TPOPa0OTKY JEKIIHOHHOTO MaTepHaa;
— U3y4€HHUE JIONOJHUTENIbHON JINTEpaTypbl U HWHTEPHET-UCTOYHUKOB, B T.4. PEKOMEHIYEMBIX 3TOM
IIpOrpaMMoi;
— 10OPOCOBECTHYIO MOATOTOBKY K MPAKTUYECKUM U JIaOOPATOPHBIM 3aHATHUSM;
— CaMOCTOSITEIbHOE peIlIeHHUE 3a/1a4 J1a00paTOPHBIX padoT;
— CBOEBPEMEHHOE BBITIOJTHEHUE U Ka4eCTBEHHOE 0(hOpMIICHHE OTYETOR TI0 JTAOOpAaTOPHBIM paboTaMm.

Ne Konuuecmeo
i Ha3zeanue memoi wacos
1 |BBeneHue B HEMPOHHBIE CETH 6
2 |OcHOBHBIE IOHSATHS TEOPUU HEMPOHHBIX CETEN 6
3 |CrangapTHble apXUTEKTYpPbl HEMPOHHBIX CETEH. 7
4 [[TocTaHoBKa M MyTH pELICHUS 33Ja4l 00YUECHUSI HEHPOHHBIX CETEH. 7
5 [[paguentHeie MeToabl OOy4deHHMs HEHpOHHBIX ceTeid. OOyueHue 0e3 6

YUUTENS.
6 |AcconuarruBHbIC 3alIOMUHAIONTNE HEHPOHHBIE CETH. 6
7 |Metoasl 1100aIbHON ONTUMUA3ALNH. 7
8 |CeeprouHble HEHPOHHBIE CETH. 7
BCEI'O 52

7. NHAUBUIYAJIBHBIE 3AJIAHUS
(UnousuoyanvHovle 3a0anusi NPOSPAMMOU He NPedyCMOmpeHbl)
8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUA

MaremaTuueckasi MOJIeTb HEMpOHA. 3a1a4uu JjIsl OJHOTO HEWpOHa.

Opnnocnolinblil nepcentpoH. CTpykTypa. 3aauy, peiaeMble OJHOCIOWHBIM IEPCENTPOHOM.
MHorocnoitHsli nepcentpod. CTpyKkTypa. 3a1auu, peraeMble MHOTOCIONHBIM MEPCENTPOHOM.
ANropuTMBI 00Y4YeHUSI HEUPOHHBIX CETEH.

Crnoii u kapta Koxonena. Apxurekrypa. [Ipumenenue.

LVQ neiiponnsie cetn. Apxurekrypa. O6yuyenue. [Ipumenenue.

Hetiponnsie cetn Xondunga. Ctpykrypa. [Ipumenenue.

Heiiponnsie cetn Dnmana. Ctpykrypa. [Ipumenenue.

HetiponHsie ceTu 1u1sl pacrio3HaBaHus W300pakeHuil. CBepTOUYHbIC HEHPOHHBIE CETH.

0. buonoruueckue u UCKyCCTBEHHbIE HEUPOHHBIE CETH.

e S A ol e



11.
12.
13.
14.
15.
16.
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IIpuMeHeHre HEMPOHHBIX CeTel Ul allPOKCUMALUU U PErPECCUM.
[IprMeHeHre HEMPOHHBIX CETEM B MEIUIIMHE.

[IpumeneHre HEHPOHHBIX ceTell B pOOOTOTEXHHUKE.

[IpruMeHeHre HEMPOHHBIX CETE B MHTEPHETE.

[IpumeneHne HEHPOHHBIX ceTel st 00paboTKH N300pakeHUH.
Onruyeckre HEHPOHHBIE CETH.

9. OBPA3EIl MOJAYJIBHOI'O KOHTPOJIA

rOY BNO «IOHELKWI HAIIMOHAJBLHBI YHUBEPCUTET»
OU3UKO-TEXHUUYECKHUHU ®AKYJIbTET

Kadenpa pagnodusnku 1 "HOOKOMMYHHUKALIMOHHBIX TEXHOJIOTHIA
[Iporpamma moAroTOBKH: MarucTparypa
Hucuunnuna «HelipoHHbIE ceT»
Hamnpasnenue noarotosku: 10.04.01 MudopmarnmonHas 6€30macHOCTh, cemectp 2.

MOAYJbHAA KOHTPOJIbBHASA PABOTA BAPUAHT Nel

1. buonoruueckue u UCKyCCTBEHHBIE HEUPOHHBIE CETH.

2. Cnoi u xkapra Koxonena. Apxurekrypa. [Ipumenenue.

3. Kakymo 3anauy pemaer npruBeieHHas nporpamMmma?
alphabet = prprob(); plotchar (alphabet(: ,1) );
net=newff(minmax(alphabet), minmax(alphabet) , [20,1],{'logsig', 'logsig' },'trainlm");
net.performFen='sse';  net.trainParam.goal=0.01 net.trainParam.epochs=1000;
[net,tr]=train(net,alphabet,alphabet)
y=sim(net,P) plotchar (y);

OTtBeT 000CHYHTE U OOBSICHUTE KO/I.

YTBepkKACHO HA 3aCCAAHUU 3aB. kadeapoii

Kadeapsl. P® u UKT B.B. lanuios

Ne oT 201 r. DK3amMeHaTop M.B. babuuesa

Kputepun oneHuBaHus MO1YJbHOT0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo vannoe
1 5
2 5
3 5
Bcezo 15
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10.

11

13.
14.

15.
16.
17.

18.
19.

20.
21.
22.

23.

24.

25.
26.
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10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA
(meopemuueckue 6onpocwi Kk IK3ameHy, oopazey dbuirema u Kpumepuu OYeHUBaAHU:)

Teopemuueckue 60npocevl K IK3aMeEHy
UYem oTnMyaeTcs 4elIoBeYeCKUi MO3T 0T KoMibloTepa? Koraa u kem Oblia nmpeanoxkeHa
MaTeMaTH4eCcKast MOJIeTIb UCKYCCTBEHHOTO HelipoHa? [IpuBenute Gpopmynny u 00ObsICHUTE, KaKk
oHa paboTaer.
Matemaruueckas MOJIeIb HEMpoHa. 3aia4uu JIjIsl OQHOIO HEHPOHa.
AxTtuBarmonnsle Gpynkuuu. J{ns gero HyxHbI. Kakue cymecTByror.
KoMmnoHEHTBI U3 KOTOPBIX COCTOUT HEMPOHHAs ceTh. [IpuBennuTe mpumMepsl apXUTEKTYPhI
HEHPOHHOW ceTH, PYHKIIMH MMOTEPh, METOa ONTUMH3AIMU U METPUKHU.
MHuorocnoitHelil nepcentpoH. CTpykTypa. 3aauu, periaeMble MHOTOCIONHBIM EPCENTPOHOM.
Kakune metoasl 00y4ueHuss HeWpOHHBIX ceTelt BbI 3HaeTe? [IpuBenuTe mpuMepsl U 00JaCTH
MIPUMEHEHUS.
Kaxkoit meTon 00yueHust mpumensercs s nepcentpona? B yem cyts aToro meroaa? Ilouemy
(GYHKIUS aKTUBAIIUU JIJIsl TIEPCENTPOHA TOJDKHA ObITh nuddepenupyema?
2. KOMIOHEHTHI U3 KOTOPBIX COCTOUT HEMPOHHAs ceTh. [[prBeanuTe npumMepsl apXUTEKTYpPbl
HEHPOHHOW ceTH, PYHKIIMH MOTEPh, METOa ONTUMHU3AIMU U METPUKHU.
3. Yro Takoe nepeoOydeHre HEHPOHHOM ceTH? B Kakux cirydasx OHO IPOUCXOJUT U KaK ¢ HUM
6opoThes?
Uem airopuT™ rpaiIu€HTHOTO CITyCKa OTIMYAETCS OT aIrOPUTMa CTOXAaCTUYECKOTO
rpagueHTHoro cnycka? KakoBbl JOCTOMHCTBA U HEAOCTATKH, 00JIACTH MPUMEHUMOCTH ITHX
METOJIOB 00y4YeHUs?

. B xakux 3anauax npumensiercst pyakius SoftMax? Uro ona u3 cebs npeacrasiser?
12.

3anava perpeccuu, uyTo 3To Takoe. Kakas HelipoHHas ceTh pelaeT 3aaauy perpeccun? Kakue
MapaMeTpbl HEMPOHHOM CETH JJIsl PEIICHUS 3a1a4K PETPECCUH Mbl MOKEM HACTpauBaTh?
bunapnas kpocc-3HTponusa. YTo 3T0 Takoe U [ Uero NpuMeHseTcs?

Kakue 3amaun pemarot HelipoHHble cetu? [IpuBenute npumepsl. YTo Takoe CBEPTOUHBIE
HelpoHHbIe ceTH? Yem kinaccuuKamms OTIIMYAeTCsI OT KIacTepu3aIuu?

Anroputm Adam. {151 9ero oH UCIIONIB3YETCS U B YEM €T0 IIPEUMYIIECTBO.

Uro Takoe cioit maxpooling? [[7s 4ero u rjae oH UCTIONb3yeTCs?

B gem cocTout npobieMa J0KkanbHOTO MUHUMYMa JIJIS TpaiueHTHOTO cimycka? Kak ona
peaercs?

[Touemy nanHbIe 17151 00yUEHUS HY)KHO JICIMTH Ha training, test u validation?

UeM 3agayva JIOKaIM3aluy OTJIIMYAETCS OT 3a/1a4u cerMeHTanuu. Kakue BbIXObl HEHPOHHOM
CEeTH UCIIOJIb3YIOTCA JUIA 3a1a4uM Jokanu3anun? Kakue GyHKIMN akTUBAUK U PyHKINUN
MOTEPhb UCTIOIB3YIOTCS ISl KaX/I0T0 BhIX0aa?

Uro Takoe batch? Jlis kakux 11e5eil oH TPUMEHSIETCS B aaropuTMe?

Uro takoe pudding u ans yero on HykeH? [lokaxkute Ha mpumepe.

Urto takoe Meton oOydenust Rprop? B yem ero mpenmyIiecTBo nepea IpyruMu MeToaMu
oOyueHus?

AJTOPUTM CTOXAaCTHUECKOTO TPAJIMEHTHOTO CITyCKa C MOMEHTOM. B ueM cyTh U mpernMyIecTBo
nepes MPOCThIM CTOXAaCTUYECKUM I'PAJIUEHTHBIM CITYCKOM.

Uro 3agaet nmapamerp epoch? Kak oT HEro 3aBUCUT TOYHOCTH MPUOIMIKEHUS B 3aa4aX
perpeccun?

Heiiponnsle cetu /i pacno3HaBaHus n300paxkeHnid. CBepTOUHBIE HEMPOHHBIE CETH.

B uem paznumna mexay cetsimu AlexNet u VGG ?
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roy BIO «IOHEIIKWA HAITMOHAJIbHBIA YHUBEPCUTET»
®U3NKO-TEXHUUYECKHUHN ®AKYJIBTET

Kadenpa pagrnodusnku u "HHOKOMMYHUKAITMOHHBIX TEXHOJIOTHH
ITporpamma noAroTOBKM: MarucTpaTypa
Jucnunnuna «HelipoHHble ceTm»
Hanpasnenue noarorosku: 10.04.01 Mudopmarnmonnas 6e3onacHocTs, cemectp 2.

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. Haiigure BecoBble KOO PHUIMEHTH U CMEIIEHUE, KOTOPBIE MO3BOJIAIOT MOJICITUPOBATh
¢ynkuuto "HE" nmpu momoru oJHOro HeWpoHa co CTyNeH4YaTol (PyHKIMeH aKTUBAIUH.

2. Mmnorocnolinbii nepcentpoH. CTpykTypa. 3a1auu, peraeMble MHOTOCIIOMHBIM
MIEPCENITPOHOM.
3. Uro Takoe batch? [Iyns kakux 1eseil oH NpuMeHsIeTCs B allrOpuUT™Me?

4. VY Bac ecTb IMOJHOLBETHOE M300paxeHue Sx5 u 3 GpuiabTpa cBepTKU 3X3, M0 OAHOMY Ha
KaKJIbIi KaHai. OnpenenuTe pa3MepHOCTh BBIXOJHOTO TEH30pa, eciu stride=2 u
pudding=1.

HNana dyaknums: f(x)=x4-2x3+1. Hanummre nporpaMmy JUTsi HAX0XACHUS MUHUMYyMa 3TOU

5. )
¢dbyakuun Ha oTpeske [0;3] mpu moMoIy rpaIueHTHOTO CITyCKa.
VTBepkAEHO Ha 3aceJaHuU 3aB. kadempoii B.B. [annumos
Kaeapsl. P® u UKT o
Ne oT 201 r. DK3aMeHaTop M.B.babuuesa

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Koauuecmeo o6annoe
1 10
2 10
3 10
4 10
5 10
Bcero 50 6a10B

11. OBPA3SEIl TECTOBOI'O 3AJJAHUA

Bapuanm Ne 5

1. Isoiinas cets Dnmana Buaa 2N-N-2N, KOTOPYIO HCIONB3YIOT IS CKATHS U IMH(PPOBAHUS
uHpOpMalIUU Ha3bIBACTCS:

A) ROM

b) RAAM

B) GRNN

2. Ins cetn Xondunmaa xapakTepHo o0ydeHne?
A) ¢ yuurenem
b) 6e3 yuurens
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B) Hu ¢ yuurenem Hu 6e3 yuuTens

3. Knacrepuszanus 1o

A) rpynmnupoBaHre BXOJIHBIX BEKTOPOB MO XapaKTepHBIM IpU3HAKaAM
b) rpynnupoBaHue BEIXOJHBIX BEKTOPOB 10 XapaKTEPHBIM TPU3HAKAM
B) rpynnupoBaHie BHIXOJHBIX BEKTOPOB MO U3BECTHHIM MPU3HAKAM

4. AxTUBaniMOHHAsI GYHKIUS paaraIbHO-0a3UCHON CETH OYEHB IMOX0Ka Ha
A) nuHelHy0 QyHKITUIO

b) dynkmuto N'aycca

B) curmonaanbHyio (yHKIIHIO

5. O0yd4eHue nepcenTpoHa COCTOUT B:

A) moICTpOITKE BECOBBIX KOA(HUIICHTOB

b) 3anomuHanuu 06pazoB

B) onpenenenuu yricna cioeB B epCENTPOHE

6. B uem 3akirouaercs uaes Majoro mara (GUKCUPOBAaHHOM JITTMHBI B 3a71a4€ IMOMCKa

MUHUMaJIbHOM ormmOKku? I1o yemy mbl maraem?

A) Ilo nuHEWHO MPUOIMKEHHOH 11eIeBOM PYHKITMHU (JTTMHA OTPe3Ka COSAMHSIONIETO HaIlle

MOJIOKEHHE Ha TMOBEPXHOCTH 11eJIeBOM (DYHKHUH 1mocie maros n 1 n+1 mocTosiHHA)

b) Ilo neneBoii pyHKIMU (AJTMHA TPASKTOPHH, MPOJIOKEHHOM 1O MTOBEPXHOCTH PEIICHHUS,

0CTaETCsI HEU3MEHHOM )

B) Ilo mpocTpaHCcTBY mapaMeTpoB (JJTMHA Pa3HOCTH BEKTOPOB BECOB TOCJIE IIAaroB n u n+1

MOCTOSIHHA)

7. Jlns pacrio3HaBaHUs JaHHBIX, 3alaHHBIX B BUJE BXOJHOIO BEKTOpa pasmepHocTH 10 myuie

BCETO MOJIOM/IET MEPCENTPOH ¢ KOJIMIECTBOM HEHPOHOB B CKPBITOM CJIOE:

A) 10
B) 5
B) 100
12. KPUTEPHUH OLIEHUBAHUS

[To xypcy mpenmosaraercs IMpOBEIEHUE MPOMEXKYTOYHOM aTTecTallid B BHUAE MOAYJIHHOIO

KOHTPOJIs1, BHIIOJTHEHUE MPAKTUYECKUX U JIAOOPATOPHBIX pabOT M dK3aMeHa. DK3aMEeH CIal0T CTYIEHTHI
C 1I€JIbIO TTOBBIIICHUS pEUTHHTA.

Pacnpeodenenue 6annos, Komopwvie MOZym ROJYYUMb CHYOEHM bl
6 npoyecce uzyueHus OUCUUNIUHbL

Opranu3anoHHoO- CPC Bcero
y4yeOHast paboTa cTylAeHTa NuauBuayanbHas MonyabHblii
paGora KOHTPOJIb
Max 5 6amioB max 80 GayioB max 15 GayoB 100 6amnoB
JKCIIpecc-oNpoc Ha JIGKIMAX U | BbimonHeHue U 3amuTa Brimonnenue
AKTUBHOCTh HAa JIAOOPAaTOPHBIX IPAaKTUYECKUX U MOJyJIbHOM
3aHATUAX; IPOBEPKA KOHCIIEKTOB| J1a00OpaTOpHBIX pabOT | KOHTPOJIBHOM paboThI
U TECTOB
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IlIxana coomeemcmeusn 6417106 HAUUOHAILHOU WIKATIE

Onenka Onenka nmo OueHka 1o rocy1apcTBeHHOM IKaJje Onenka no
no mkaje | 100-6amibHOI (3x3ameH, nu¢ pepeHINPOBAHHBIN 3a4eT) rocy1apcTBEeHHOM
ECTS mKase mKaJe (3a4er)
A 90-100 5 (OTIM4YHO) 3a4TEHO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TCHO
D 70-74 3 (y1OBIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyAOBIIETBOPUTEIBHO) HE 3aUTEHO

C BO3MOKHOCTBIO IIOBTOPHOM ciaun
F 0-34 2 (HeyAOBIIETBOPUTEIHHO) HE 3aUTEHO
C BO3MOKHOCTBIO TIOBTOPHOI! cllauM MPHU YCIOBUU
00s13aTeNIbHOr0 Habopa JOMOTHUTENbHBIX 0aJIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE YYEBHOI'O IPOLECCA

JIeKuroHHbIEC 3aHATUSI MPOBOJATCS B ayJAMTOPHUM, OCHAIIEHHON MYJIbTUMEIUUHON TEXHUKOW U

JIOCKOH.

JlabopatopHble 3aHATUS TPOBOAATCS B KOMIIBIOTEPHOM KJjlacce, 000pyA0BaHHOM KOMIIBIOTEPAMHU
C IUIIEH3UOHHBIM IPOTPAMMHBIM 00€cTIeYeHIEeM, TOCTYIIOM K ceTu MHTepHeT, cToiaMu, TOCKOM.

14.

PEKOMEH/IOBAHHASA JIMTEPATYPA

HanmenoBanue

Koi-Bo
IK3EeMILIAPOB
B Ou0JIMOTEKE

JdouHY

Hanu4yne
JJIEKTPOHHOM
BEPCUH B
IBC

Ocnognas numepamypa

PyrkoBckasi, JI. HelipoHHble ce€TH, TE€HETUYECKHUE
QITOPUTMBI M HedeTkue cuctemsl / JI. PyTkoBckas, M.
[Tunmunsckuit, JI. PyrtkoBckuit; mep. ¢ mon. WM. [l
Pyaunckoro. - M.: I'opsiuas JIunus-Tenexkom, 2007. - 383
C.

Hefiponnbie cetu [DIeKTpOHHBIM pecypc]: ydeOHoe
nmocooue / Cocr.: B. B. JlammnoB, M.B. babOuueBa. —
Homnenx: lonHY, 2020. —145 c¢.— DnextponHsle ganHbie (1

daiin).

[IpoexkTupoBaHue HEUPOHHBIX CceTel [DIEKTPOHHBIN
pecypc]: MeToaudeckue YKa3aHus K J1abopaTopHOMY
npaktukymy / B. B. Jlanunos, M.B. babuueBa — JloHenk:
JouHY, 2020. —72c. — DnextponHsie nanubie (1 daiin).

Jlonoanumensnasn numepamypa

bapckuii, A. b. HeiipoHHble ceTu: pacrno3HaBaHuUE,
ylnpaBiieHue, npuHsaTHe pemenuit / A. b. bapckuit. - M. :
dunance U cratuctuka, 2004. - 176 c...

babuyea M. B. HeliponHbie ceTu B cucTeMax s
Hay4HBIX HccienoBanuii / M. B. babuuesa, B. B.
Hanunos, A. C. FOpuenko // lonenkue arennst 2019:
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o0Opa3oBaHue, HayKa, MHHOBAIMH, KyJIbTYpa U BbI30BBI
COBPEMEHHOCTH : MaTepuaisl [V MexayHapoaHou
HayuHoi koH(pepenuun / 'OY BIIO "lonenkuii
HaIlMOHAJIBHBIN YHUBepcuTeT" ; o ob1eit pexakuueit C.
B. becnanosoii ; ®oun "Pycckuii mup". - Jlonenk, 2019. -
T. 1 : ®usnko-mMareMaTH4YECKHE U TEXHUUECKNE HAYKH, Y.

2.-C. 164-166.

15. UH®OPMAIIMOHHBIE PECYPCHBI

1. Helipornsie ceTu: HamOoJiee TOJHBIE W MOHATHBIE BUaeodekuuu https://proglib.io/p/plain-
neural-networks/

2. Metoasl onTUMHU3AIMU HERPOHHBIX ceTe https://habr.com/ru/post/318970/3

3. OCHOBBI TEOpUU HEHPOHHBIX CETEN
https://www.intuit.ru/studies/courses/88/88/lecture/20527?address=mv.babicytva60%40gmail.co
m

4. Heitponnsie cetu mis yaitHukoB. Ceth Koxonena https://habr.com/ru/post/143668/

5. BBeneHue B HEHPOHHBIE CETU
https://www.intuit.ru/studies/courses/607/463/lecture/10420?page=7

6. Cseprounas cerb Ha python. OmnpeneneHue OCHOBHBIX IapaMeTPOB  MOJEIH
https://habr.com/ru/company/ods/blog/344008/

16. MMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatunas nunienzust JJOHHY Ne 46484614);

2. Microsoft Office (kopnopatusnas muuensus JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (mumensuss mporpammbl DreamSpark nmms BwICIIUX  y4eOHBIX
3aBEJICHHI);

4. Jluuensun GPL, Apache, BSD mist cBoOGogHOTO mpOorpaMMHOro oOecrieueHus: AHTHBUPYC
Kacnepckoro, Adobe Acrobat Reader,5/

5. CBoboHO pacnipocTpansembiii Opayzep Google Chrome

6. CBobomHO pacnpoctpansiemoe [10 Python 3.6-3.7.

HNCITOJIB30BAHHUE 3JIEKTPOHHOI'O OBYYEHUA U JUCTAHIIMOHHBIX
OBPA3OBATEJIBHBIX TEXHOJIOT Ui

IIpn peanmsanuu nporpaMmel JUCHUIUIMHBL MOTYT MCIOJIB30BAaThCSA CIECAYIOLIUE BHJIBI
3JEKTPOHHOTO B3aWMOJEHCTBHUS MPENOAABATENb-CTYICHT:

- pa3MelieHHe YYEeOHBIX MaTepUAIIOB B OOJIAYHBIX XPaHWJIHMILAX IHpenojaBaTenei A
HCIIOJIb30BAHMS CTYACHTAMHU IIPU MOATOTOBKE K 3aHATUAM;

- paccplUIKa IO JIEKTPOHHOM IIOYTE€ MATEpUAJIOB M 3aJaHUN IS BBINOJHEHUs, IPOBEpKa
BBIITOJIHEHHBIX 3aJJaHUN;

- NOAJEpKKA CTPAHWUYKM IIPENOJABaTelss U TPYNIl IIPENOJaBaTElb-CTyICHTbl B COLMAIBHBIX
CeTsIX /Ui 0OecriedeH s TEKYIIero KOHTPOJIs padOThI CTYACHTOB

Pabouast mporpamMmma paccMoTpeHa M TIEpeyTBEpXKAeHa Ha 3aceaHuu Kadeapbl paauohu3uku u
MH(POKOMMYHUKAITMOHHBIX TEXHOJIOTUH ¢ n3MeHeHusAMH (0e3 u3menenuit) Ha 2021 rog.
[TpoTokom Ne OT « » 20 T.

3aenyromuit kadenpoit PO u UKT B.B. /laaniios
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