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1. INTAHUPYEMBIE PE3VJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVTIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUSA OBPA30OBATEJIBHOMN NPOT'PAMMBI

Hacrosmas paGouast mporpamMmma AUCHUILIMHBI yCTaHABIMBACT TPEOOBAHUS K 3HAHUSIM U
YMEHUSIM CTYZIEHTA, a TAK)KE OMpPEeIseT CONEPKaHNe U BU/IbI YU€OHBIX 3aHATHIA U OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM 00Opa3oBareiabHbIM cTangapToMm (CYOC 3++) no
HaIlpaBJICHUIO MOATOTOBKH (ypoBeHb OakaiaBpuata): 09.03.04 «[IporpaMMHast HHXXCHEPUS;

* OcHOBHOI mpodeccuoHaTbHON 00pa3oBaTENbHON MPOrpPaMMON MO HANpaBJICHUIO
noaroroBku 09.03.04 «IIporpamMmMHasi HHKEHEPUSIY,;

* Yuebubm ianom MI'TY um. H.D. baymana no nampasnenuto noarorosku 09.03.04
«IIporpammHast HH>XEHEPHSI».

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYeTCs  (OPMHUPOBAaHHME  KOMIIETEHIIWH,
npenycmorpeHHbix OIIOII nHa ocnoBe CYOC 3++ no HampasieHuto noarotosku 09.03.04
«[Iporpammuas nHxeHepus» (YpoBeHb OakanaBpuaTa)

Koa xomnerenuuu Dopm
10 CYOC 3++ PMYJIMPOBKA KOMIIETeHIMHU
IIpodeccuonanbHble KOMIIETEHIIUH COOCTBEHHbIE
ITIKC-2
(09.03.04/31 Crioco0eH K MOJICITMPOBAHUIO, AHAITU3Y U UCITOJIb30BAHUIO
TexHonoruu (opMasbHBIX METOJIOB KOHCTPYUPOBAHUS IPOIrPaMMHOI0
pa3pa60TKI/I O6CCHG‘~ICHI/I$I, BJIaACCT HABbIKaAMU YTCHUA, IIOHUMAaHUA U BbIIACICHU S
MH(GOPMALIMOHHBIX | TJIaBHOW MJIeU POYUTAHHOTO UCXOIHOI0 KO/, TOKyMEHTAllUuU
CUCTEM)

Jlia kateropuil «3HaTh, yYMETh, BIAQJAEThb» IUIAHUPYETCS JOCTHXKEHUE pPE3YyJIbTaTOB
oOyuenuss (PO), BHOCAIUX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaA B (QOpMHpPOBaHUE

KOMIIETEHIIUH, TPeAYyCMOTPEHHBIX OCHOBHOM IpodecCoHaIbHONU 00pa30BaTeIbHON IPOrpaMMOit
(Tabm. 1).



Taboauna 1. UuaukaTopsl JOCTHKEHUS! KOMITETEHIIUN

1

2

3

Komnerennus: xkox mo CYOC
3++, hopmyaupoBka

Nuauxkaropsl

®opMBbI U MeTO/IbI 00y4YeHHUS1, CIIOCOOCTBYIONIHE
(popMHPOBAHHIO H PA3BUTHIO KOMIIETEHIIUH

ITKC-2

(09.03.04/31 TexHnonoruu
pa3paboTKu UHPOPMALMOHHBIX
CUCTEM)

CriocobeH K MOJIeTUPOBAHHIO,
aHAJIN3y U MCIIOJIb30BAHHIO
(hopMaIbHBIX METOIOB
KOHCTPYUPOBAHHSI TPOIPAMMHOTO
obOecrieuenus, BiIaeeT HaBLIKaMU
YTEHUS!, IOHUMAaHUS U BBIJICIICHUS
TJIABHOM MJIEU MTPOYUTAHHOTO
MCXOJIHOTO KOJa, JOKYMEHTAIINH

3HATDH

- COBPEMEHHBIE MOJICITH U TEXHOJIOTHH Pa3padOTKU
MPOTPaMMHBIX CUCTEM

YMETb

- MPOBOJIUTH aHAIIU3 MTPEIMETHOM 00JIACTH, BBISBISTH
nH(OpMaIMOHHBIE MOTPEOHOCTH U pa3pabaThIBaTh
TpeOOBaHUS K IPUKIIATHBIM MTPOTPAMMHBIM MPOTYKTaM
BJIAJIETH

- HaBBIKAMH MOJICTTUPOBAHUS, aHAJIN3a U UCTIOIH30BAHUS
(opMaTbHBIX METOJIOB KOHCTPYHUPOBAHHSI
MPOrPaMMHOTO O0ECIICUeHUS

®opMbI 00yUeHHST:

®poHTanbHAs ¥ TPYMIIOBask GOPMBEI.

MeTtoanbl 00y4eHust:

CrnoBecHbiit MmeTon 00yuenus (JIekun)
HaoOmronenue u UcciienoBarebCKuii METOT
(JTaboparopHbie pabOTHI)

Meroa npobiiemHoro o0yuenusi(CamoctosTenbHas
pabora)

AKTHBHbIE H HHTEPAKTHUBHbIE METObI 00yYeHUsI:
00CyXJICeHUE NMPAKTHYECKUX TIPUMEPOB Ha JICKIIUAX




2. MECTO /UMCHOUIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Hucuummuaa BxoauT B Omok bl «Jlucuumnuael  (MOIynan)» oOpa3oBaTeIbHON
nporpamMmsbl OakaiaBpuara o HampasiaeHuto 09.03.04 «[IporpamMmmMHas HHXEHEPHUS.

W3ydyeHne AMCLUMIIIMHBI TPEANOIaraeT IpeABApUTEIILHOE OCBOCHHME CIIEAYIOLINX
JUCIUIUIMH y4eOHOTO TUIaHa:

— MaremaTudeckuii aHaJIN3;

— Teopus BeposATHOCTEN U MaTeEMaTU4ECKasl CTaTUCTUKA;

— MamunHOoe 00ydeHre U aHalIu3 JaHHBIX.

OcBoenne y4eOHON NUCIUILTUHBI CBS3aHO ¢ (POPMHUPOBAHMEM KOMIIETEHLUN C YU4E€TOM
Matpuiiel komrereHumii OIIOIT nmns  wHanpaenenust (ypoBeHb OakamaBpmara): 09.03.04
IIporpammHasi HHKEHEPUSI.



3. OBBbEM JUCIIUAIIJIMHBbI

O6mmii o00beM NUCHMIUIMHBI COCTaBiseT 4 3adeTHble enuHunbl (3.e.), 144
aKaJeMUYECKHUX yaca (108 aCTPOHOMUYECKUX 4acoB). B TOM qHclie:
1 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 10 BHJIaM yUeOHBIX 3aHATHI (B aKaJJIEMUYECKHIX Yacax)

O0bem 1o cemecTpam, aKkaj. 4.
. KoanuecTBo ceMecTPOB 0CBOEHUS
Buabl yueOHoii padoTsl
Bcero AU CIUILIMHbBI

1
O0beM IUCIHIUTUHBI 144 144
AyautopHasi padora* 60 60
Jlexuunu (JI) 30 30
JlabGopaTtopHsie padoTsr (JIP) 30 30
CamocrositesbHas padora (CP) 84 84
HpopaESOTKa y4eOHOro MaTepuana 375 375
JIEKIINI
[ToaroroBka k J1ab0paTopHBIM paboTam 30 30
IToaroroBka K 3K3amMeHy 30 30
[TonroroBka K pyoeKHOMY KOHTPOJITIO 6 6
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 14.25 14.25
Bua npomeKyTo4HO# aTTecTaliu JK3aMeH

*B TOM 4mclie, B popMe NPAKTHUECKOM MOArOTOBKU



4. COIAEPXAHUE JUCHUILJIMHBI, CTPYKTYPUPOBAHHOE IO MOJYJISIM YYEBHOM JUCHUILJIMHBI C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHUX YACOB U BUJ1OB YYEBHbBIX

3AHATUHA
Taoauna 3. CoaepxkaHue AMCUUTUIMHBI
Buasl 3ansTuii*, yacel Komnerenuun, Texymuii KOHTPOJIb pe3yJIbTATOB 00y4eHHs
3aKpeInJeHHbIC 3a BaJjbl
Ne n/m Tema (Ha3BaHuMe) MoOaY.IA e
( ) Y J C JIP CP | Temoii (koxmo CYOC Cpox Dopmbl (Mun/
3+4) (Heneus) MaKc)
1 cemectp
A JlabopaTopHsie paboTHI 12/20
PXUTEKTYpa U COCTaB _ »
! UCKYCCTBEHHBIX HEHPOHHBIX CETeil. 14 0 14 27 | IKC-2 > PyGesxblii KOHTPOIH 915
HUTOI'O: 21/35
TIpuKIaHbIE 3a/1aUH, pelaeMble C JlaboparopHbie paboThI 12/20
2 IIOMOIIBIO0 UCKYCCTBEHHBIX HEMPOHHBIX 16 0 16 27 [IKC-2 10 Py6eKHBIH KOHTPOITH 9/15
cerett UTOrO: 21/35
3 Dk3aMeH - - - 30 - - - 18/30
HUTOTI'O 3a cemecTp 30 0 30 84 - - - 60/100

*B TOM uucle, B popMe NpakTHIECKOH MOArOTOBKH



CoaeprxkaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (MOIYJIsIM)

Ne,
u/n HaumeHnoBanue MoayJisl, coaep:KkaHue Yacsl
1 APXHUTEKTYpPa M COCTAB HCKYCCTBEHHbIX HEHPOHHBIX CeTeil.
Jlekuuu 14
BBeznenue B HelipoHHBIE ceTU. bronornyeckue acrekTbl HEMPOHHBIX
1.1 | ctpyktyp. Heitpon. Axcon. Cunarc. Mojieid HCKyCCTBEHHOTO HEMpOHA 2
Makxkanoxka-IInurrca.
NckyccTBeHHBIN HEUPOH C BEKTOPHBIM BXxoA0M. Beca. ®yHKuu
| |@KThBaLuH. BapuaHTbI apXUTEKTYpbl HCKYCCTBEHHBIX HEMPOHHBIX CETEH. 5
CpencTBa co3aaHus, MHALIUAIN3AUH, 00y4eHHsl, MOJEITUPOBaHMS U
BHU3yaJIN3alM1 HEMPOHHBIX CETEH.
13 [Tepuientpon Pozenbnara. O0yuaromas u TecToBas BeIOOpKH. baTum u >
sm0xu. YHKIIUHU IOTEPH U METO/Ibl ONTHUMM3ALNH.
14 HePHeHTpOHHBIevCGTI/I. MeTobl ¥ aNropuT™Mbl 00y4€HUs] UCKYCCTBEHHBIX ’
HEHUPOHHBIX CETEH.
Jluneiinbie HelipoHHble ceTu. [ mybokoe oOyuenue. [locTpoenue u
1.5 | oOy4yeHue HEHPOHHBIX ceTel JuIsl Kilaccu(UKALUY U KIacTepu3aluu 2
00BEKTOB.
1.6 PexyppenTtHbie HeliponHble ceT. [IpuHiun paboTel U 001acTH )
IIPUMEHEHHS.
17 Ceeprounsbie HeliporHbIe ceTH. OCHOBHBIE KOHIICIINH U Cephl )
IIPUMEHEHHUE.
JlabopaTopHbie padoThbI 14
P11 DneMEHTHI U IPUHIUIIBI Pa0OTHI MEPLENTPOHA U €0 IPUMEHEHUE IS ’
peleHus 3a1a4 KiaaccupuKaium.
OcCHOBHBIE 2JIEMEHTBI, APXUTEKTYpa, IPUHIUIBI O0yUEHUs U
JIP1.2 | ucniosnib30BaHus HEHPOHHBIX ceTeid. [ToHsTHEe OMMOKY U TOKa3aTen 2
KayecTBa (METPUKHU) 00yUeHMs] HEHPOHHBIX CETeH.
JIP1.3 | MeToJibl M cpe/icTBa BU3YyaIM3alllu Ipoliecca 00yuyeHUs] HeHPOHHBIX CETEH. 2
JIP1.4 | Meronpl onTUMU3allMHU, UCTIOb3yEMbIE P 00yUYEHUU HEMPOHHBIX CETEH. 2
JIP1.5 | IlpumeHeHune nepuenTpoHa Juisi paclio3HaBaHUsl CHMBOJIOB. 2
P16 [TpuMmeHeHne pa3BeOYHOrO aHAIN3a JaHHBIX, UCIIOIb3YEMBIX B )
oOyuaroniel 1 TeCTOBOM BHIOOPKAX NMPH 00yYEHUH HEHPOHHBIX CETeM.
TIP1.7 [TpuMeHeHne HeMpoCceTeBOM KiIacTepu3alluy Ul pa3MeTKU o0yJaromei ’
BBIOOPKH.
CamocrosiTeibHas padora 27
CP1.1 | [IpopaboTka yuebHOr0 MaTepuaa JEKIHM 1.75
CP1.2 | TloaroroBka K JJabopaTOpHBIM paboTam 14
CP1.3 | [loaroroBka K pyOeKHOMY KOHTPOJIIO 3
CP1.4 | Ipyrue BUJIbI CAMOCTOSITENBHOM pabOThI 8.25
2 l'[pvmcnaz]m,le 3a/1a'H, pelaeMble € IOMOMILI0 HCKYCCTBEHHBIX
HEHPOHHBIX CeTeil.
Jlekuuu 16
71 O06paboTKa TEKCTOB € TOMOIIbIO HEUPOHHBIX ceTel. 3amaun >
' KJIaCCU(UKALMU ¥ T€HEPaLlUU TEKCTa.
29 O06paboTka U300pakeHUH C MOMOIILI0 HEHPOHHBIX CeTel. 3amaun 2
' KJIacCU(UKALIMH, BBIJICJICHNUS U CETMEHTaIUH.
)3 O06paboTka 3ByKa ¢ MOMOIIbI0 HEUPOHHBIX CeTeH. 3aa4u pacro3HaBaHHs 5

peuy U TeHepaluy 3ByKa.




HelipoceTeBblie apXUTEKTYpBI UIs 3a1a4 MALIMHHOIO IIEpEeBOJa U

24 2
00pabOTKN €CTECTBEHHOTO S3bIKA.
)5 I'enepatuBHBIC M TUCKPUMUHATHBHBIE MOJIeId. OCHOBHBIE KOHIETIIUU 5
) cdepbl IPUMEHEHMSL.
26 OOyueHne HEHPOHHBIX CETeH Ha OOJBIINX JaHHBIX. PacnipenenenHoe >
) o0y4yeHHEe U IPUMEHEHHUEe rpa)uuecKUX MPOLECCOPOB.
57 [TprMepsl ycrenHoro NpUMEHEHUsI HEMPOHHBIX CeTeH B Pa3IMYHbIX >
' OTpacisiX: MeIUIMHA, (PMHAHCHI, TPAHCTIOPT, YIPABICHHE.
)3 TenaeHuMn pa3BUTUS HEHPOHHBIX CETEH: HOBBIE APXUTEKTYPbI, METObI >
) ONTUMU3AIMH U 00JIACTH IPUMEHEHHUS.
JlabopaTropHbie padoThl 16
P21 OO0y4eHne HEHPOHHOM ceTH METOJI0OM 00paTHOTO PacpOCTPAHEHUS >
" | ommOKM Ha mpUMepe 3a/1a4U PErPECCHH.
JIP2.2 | IlpuMeHeHne HEWPOHHOM CETH I IPOTHO3UPOBAHUS BPEMEHHBIX PSI/IOB. 2
P23 [TocTpoenre cBepTOYHON HEHPOHHOU CETH TSI KiIacCH(pUKAIIII ’
n300pakeHuii ¢ ucrosb3oBanneM oudimorekn TensorFlow.
P24 Hcnonb3oBanue riry0okoro oOydeHus U pelIeHns 3aaui OOHAPYKESHUS ’
00BEKTOB Ha H300pakeHusIX ¢ nomoubio Y OLO-apXUTEKTypBbl.
P25 [IpumeHeHrne HEMPOHHOW CETH IS TIOAJIEPIKKU PaObOTHI C TEKCTOBBIMH ’
CIPAaBOYHBIMU CUCTEMAMH.
P26 OO0yueHue HellpoceTeBOM MOENH /JIsl PACIIO3HABAHUS PEUU C ’
ucnosib3oBaHueM 6ubanorexku Keras.
JIP2.7 | Pa3zpaboTka peKyppeHTHOW HEHPOHHOM CEeTH IJIs TeHepaluy TeKCTa Ha ’
ocHoBe LSTM-sueexk.
P2 8 [TocTpoeHue aBTO3HKOAEpA I CKATHUSI U BOCCTAHOBJICHUS U300payKEHUH C ’
nomorpio 6ubnrorexku PyTorch.
CamocrosiTejibHas padoTa 27
CP2.1 | TIpopabGoTka yueOHOT0O MaTepuaa JeKIun 2
CP2.2 | TloaroroBka K JJabOpaTOpHbIM paboTam 16
CP2.3 | [loaroroBka Kk pyOexHOMY KOHTPOJIIO 3
CP2.4 | Ipyrue BUJIbl CAMOCTOSATENBHOM pabOThI 6
3 OK3aMeH 30
CP3.1 | [loaroroBka K 3K3aMeHy 30

10




S.

YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSTEJbHON
PABOTBI CTYJEHTOB

CamocrosTenbHas paboTa CTYIEHTOB IO JUCLHUILIMHE O0ecreduBacTcs ClIeAyIOIUMH y4eOHO-
METOAMYECKUMH MaTepuallaMu:

l.
2.

Pabouas nporpamMmma AMCHUIIIIMHBIL.

[lepeuenr yueOHON JTUTEpaTyphl M AOMOJHUTEIBHBIX MAaTEpUAIOB, HEOOXOIUMBIX IS
OCBOCHMA AucuUIUMHbl [Pa3nen 7 PaGoueil mporpaMMbl IUCIUTILTAHB .

[Tepeuens pecypcoB cetu «HTEpHET», pEKOMEHIYEMBbIX I CAMOCTOSITEILHON paboThI
Mpu OCBOCHMHM TucuUIUTMHbI [Pa3nen 8 Paboueil mporpaMMbl AUCHUIUIMHBI .
Metoauueckue yka3zaHus A OOy4yarolUMXcs MO OCBOCHHUIO IUCHUILIMHBL [Paznen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[Tepeuenr MHPOPMAIIMOHHBIX TEXHOJIOTUMN, HCIIOJIB3YEMbIX NPU U3YUYEHUU JHUCUUIUIMHBI,
BKJII0Yas IEPEYCHb POTrPaMMHOT0 oOecrieueHust, HHYOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
u ipodeccuonanbHBIX 0a3 nanHbIX[Pazmen 10 PaGoueli mporpaMMbl TUCIUTIUIMHBI |.

CryneHThsl MOJY4YaloT JOCTYI K YKa3aHHBIM MaTepuajaM HadyuHasi C TEpPBOTO 3aHATHS IO
mucaurumae, B coorBeTcTBHU ¢ OITOIL.
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6. ®OHJ OHLEHOYHBIX CPEACTB JIs1 MNPOBEJAEHUA TEKYIIEI'O
KOHTPOJIA U INPOMEXYTOYHOHU ATTECTALHMU CTYIAEHTOB IIO
JUCIUIIVIMHE

®onnx  omeHouHbix cpenctB (POC) nmns TpoBeneHHMs] TEKYHIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTeCTAllMM OOYdYalomIMXCcs IO JUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMH C yKa3aHUEM 3TaIloB UX (POpMUPOBaHMS B IpOIECcCe OCBOECHUS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). @OC obecrieunBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yabTaTOB 00yUEHUs, 3aJIaHUPOBAHHBIX JUISl TUCLUIUINHBI.

@®OC BKIIOYAET B ceOs:

— IepeueHb KOMIIETEHLUH C yKa3aHHEM 3TalnoB MX (OPMHUPOBAHHUA B IPOLECCE OCBOCHHUS
00pa30BaTeNIbHONM IPOrpaMMBlI;

— OIMCaHuE IOKa3aTejeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI Ha pa3IMUHBIX dTanax Mx
(dbopMHpOBaHUsl, ONMCAHNE IIKAJT OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIE 3aJlaHMsI WM MHbIE MaTepHalibl, HEOOXOAUMBbIE AJIS OLEHKH 3HAHUM,
YMEHUH, BIaJieHuii U (WIK) OIbITa AESITEIbHOCTH, XapaKTepU3yIOLue 3Tanbl (OpMUPOBAHUS
KOMIIETEHIIM B TIPOIIECCE OCBOCHUS 00pa30BaTEIbHON MPOTPAMMBIL;

— METOJUYECKHE MaTepuaibl, ONPEICIAIOIINE INPOLEAYypbl OLICHUBAaHWS 3HAHWUN, YMEHMIA,
BIAJCHUA W (WJIM) OMBITa JAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBO€HUS AUCUMIUIMHBI MPOU3BOAUTCA B cOOTBETCTBUM C llojokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC sBasieTcs NPUIIOKEHUEM K JaHHOW paboueil mporpaMMe AUCIUILIIMHBL.
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7. IEPEYEHb VYUYEBHOW JIMTEPATYPBI ¥  JONOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJIs1 OCBOEHUA JTUCIIUITJIMHbI

Jlureparypa
1. bacapa6 M. A., Konmnoa H. C. UHTemnekryajabHble TEXHOJIOTHH Ha OCHOBE
UCKYCCTBEHHBIX HEMPOHHBIX CETEH : METO. yYKa3aHHUs K BBINOJIHEHHUIO Jabd. pabot / bacapab M.
A., Konnosa H. C. ; MI'TY um. H. O. baymana. - M. : U3n-so MI'TY um. H. O. baymana, 2017. -
53 c. : un. - bubnuorp. B kouue 6porr. - ISBN 978-5-7038-4716-9.

2. [TaBoBa A. U. UckyccTBeHHBIE HEWpPOHHBIEC ceTH : yueOHoe mocooue / [1aBioBa A. U. -
Aii ITu Ap Menua, 2021.
3. bapckuit A. b. Beengenue B HelipoHHBIE ceTH : yuyeOHoe mocobue / bapckuit A. b. -

Nnrtepuer- Yuausepcurer Mudopmarnmonnsix Texnonoruit (MHTYUT), Aii [Tu Ap Menaua, 2020.
4. HckyccrBennsie Heliponubie ceTH : yueOHuk / E. 10. byreipckmii, H. A. XKykosa, B. b.
MenbsuukoB [u ap.] ; mox pea. B. B. LlexanoBckoro. — Mocksa : KnoPyc, 2023. — 350 c. —
ISBN 978-5-406-10678-5. — URL: https://book.ru/book/947113 (nata obpamenus: 18.05.2023).
— TeKCT : 2JIeKTPOHHBIN.

5. lanymkun, A. Y. Heiiponnsie cetu: ocHoBbl Teopuu / A. W. Iamymkun. — Mocksa :
l'opsiuass snmnug-Tenekom, 2017. — 496 c¢. — ISBN 978-5-9912-0082-0. — Teker :
3JICKTPOHHBIHN // Jlanb : ANIEKTPOHHO-OMOJIMOTEYHAS cucTema. — URL:

https://e.Jlanbook.com/book/111043 (mata ob6pamenus: 00.00.0000). — Pexum pocryma: mis
ABTOPH3. MTOJIb30BATEIICH.

6. PoctoBues, B. C. UckycctBennsie Heliponnbie cetr / B. C. PoctoBues. — 3-e u3m., crep.
— Cankr-Ilerep6ypr : Jlamp, 2023. — 216 c. — ISBN 978-5-507-46446-3. — TexkcrT :
JIEKTPOHHBIN // Jlanp : JIEKTPOHHO-OMOIMOTEeIHAS cUCTEeMa. — URL:

https://e.Janbook.com/book/310184 (nata ob6pamienus: 00.00.0000). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

7. JBun ®@ocrep. ['eneparuBHoe riaydokoe oOyuenue. TBopUecKuil MOTEHIIMAI HEHPOHHBIX
cerert / IpBua doctep. - Cankr-Ilerepoypr : [Turep, 2021. - 352 c. - ISBN 978-5-4461-1566-2.

I[OHOJ'IHI/ITGJ'II)HI)IC MaTcepuralbl

8. [[Takna Humant. Mammuanoe oOyuenue u TensorFlow / Hlakna Hwumant. - CaHkt-
[TerepOypr : ITutep, 2019. - 336 c. - ISBN 978-5-4461-0826-8.
9. bpaitan Maxkmaxan, Jlenun Pao. 3nakomctBo ¢ PyTorch: riybokoe oGyueHue mnpu

00paboTke ecTecTBEHHOTrO s13bIka / bpaitan Makmaxan, Jlenun Pao. - Canxt-IletepOypr : Ilutep,
2021. - 256 c. - ISBN 978-5-4461-1241-8.

10. PyrkoBckas, JI. HelipoHHbIe ceTH, TEHETUUECKHUE AITOPUTMBI U HEUeTKHE cucTeMsl: Ilep.c
nosnbek. M. JI.Pynunckoro : yuednoe nocodue / JI. PyrkoBckasi, M. [Mununbsckuii, JI. PyTkoBckui.
— 2-e u3a. — Mocksa : ['opsiuas nunug-Tenexkom, 2013. — 384 c. — ISBN 978-5-9912-0320-
3.— Texcr: onexkrpoHHsii// Jlane : snekTpoHHO-OMONHMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/11843 (mara ob6pamienus: 00.00.0000). — Pexum gocrtyma: ans
aBTOPH3. NIOJIb30BATEIICH.

11.  IupokoB A. W., Ilpmuusk M. O. Mudopmaruka: pa3paboTka MporpaMMm Ha s3bIKe
nporpamMmmupoBanus [IutoH: 6a30Bble A3bIKOBbIE KOHCTpYKIMH : ydeOHuk / lupokos A. W.,
[Temmasak M. O. - Usparensckuii Jom MU CuC, 2020.

12.  Beiiagman Cert. ['myOokoe oOydenue: nerkas pazpadotka rnpoektoB Ha Python. — (Cepus
«becrcemnepsr O'Reilly») / Belinman Cer. - Cankr-IlerepOypr : Ilurep, 2021. - 172 c. - ISBN
978-5-4461-1675-1.

13. Yopp Kotu. HanexxHocts HeMpOHHBIX ceTeil: ykperuisieM ycroiunBocTh MU k oOmMany. —
(Cepus «bectcenmnepst O'Reilly») / Yopp Katu. - Cankr-IletepOypr : [Tutep, 2021. - 272 ¢. - ISBN
978-5-4461-1676-8.

14. Cenos B. A., Cenoa H. A. Beenenne B HEHPOHHBIE CETH : METOJMYECKUE yKa3aHUA K
71a00paTOpHBIM paboTaM IO TUCLUILIMHE «HEHPOMH(POPMATHUKa» ISl CTYIEHTOB CHEIHATLHOCTH
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09. 03. 02 «uHbOpMalmoHHBIE cucTeMbl U TexHoNorum» / CenoB B. A., Cenosa H. A. - Aii ITu Dp
Memna, 2018.

15.  bapckuii A. b. Jlornueckue HelipoHHBIE ceTH : ydueOHOoe mocobue / bapckuii A. b. -
WNurtepuet-Yausepcutet Muadopmarmonnsix Texnonoruit (MHTYUT), At ITu Ap Menua, 2020.
16.  Cupuuenko A. B. MckyccTBeHHBIE HEHpPOHHBIE ceTH : MpakTUKyM / CupudeHko A. B. -
Nznparensckuii Jlom MUCuC, 2022.

17.  Tombnbepr, M. HeripoceTeBble METOMIBI B 06pabOTKE €CTECTBEHHOTO A3BIKA | PYKOBOJICTBO
/ 1. Tonbabepr ; nepeBoy ¢ anrmuiickoro A. A. Ciunkuna. — Mocksa : JIMK Ilpecc, 2019. —
282 c¢. — ISBN 978-5-97060-754-1. — Texkcr : 531eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
ouOimoreuynas cucrtema. — URL: https://e.lanbook.com/book/131704 (maTa oOparieHus:
00.00.0000). — Pexwum noctyna: A aBTOpU3. M10JIb30BATEIEH.

18. Antonuno, J[. bubmmoreka Keras — wmHCTpyMeHT riy0okoro oOydeHus. Peammzamms
HEHPOHHBIX ceTell ¢ momoirsio oubmmorek Theano u TensorFlow / 1. Anronwuo, I1. Cymxkur ;
nepeBoj ¢ anrauickoro A. A. Cinakus. — Mocksa : JIMK Ilpecc, 2018. — 294 ¢. — ISBN 978-
5-97060-573-8. — TekcT : 3neKTpoHHbIH // JIaHb : 371eKTpoHHO-0nbaroTeunas cucrema. — URL:
https://e.Jlanbook.com/book/111438 (nata ob6pamenus: 00.00.0000). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBI 1P OCBOEHUHU JTUCIUAIIJIMHbI

1. Caiit ynuBepcurera: http:/bmstu.ru

2. Poccuiickast rocyaapcTBeHHass OubimoTeka. http:// www.rsl.ru.

3. l'ocynapcTBeHHas myOIUYHAs HaAy9YHO-TEXHUYecKass Oubmmoreka Poccum.
http://www.gpntb.ru.

4. bubmmoreka MI'TY um. H.3. Baymana. http://library.bmstu.ru.

5. Hayuno-texundeckas 6ubnuoreka KO MI'TY um. H.O. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snektponnas 6ubnmoreka http://eLIBRARY.RU.

7. DneKTpoHHO-O0uOIMOoTEeUHas cucteMa u3aarenberBa «Jlanby http://e.lanbook.com.

8. DneKTpoHHO-0MOIMOoTeYHAsl cucTeMa «Y HUBEPCUTETCKAasi OMOIIMOTeKa OHIaH»
http://biblioclub.ru.

9. DnekTponHO-O6ubIMOTEeUHas cuctema «[PRbooksy» http://www.iprbookshop.ru.

10. DnexTponHo-6ubaMoTeuHas cucrtema (ObC) «¥Opaiit» https://biblio-online.ru.

11. LlentpanbHas 6ubauoreka o6pazoBaTebHbIX pecypcoB MunoOpHayku P®O. www.edulib.ru.
12. Equnas xoyutekuus uQpoBbIX 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru.
13. denepanbHblii HEHTP HHOPMALIMOHHO-00pa30BaTeNbHbBIX pecypcoB. http://fcior.edu.ru.
14. Caiitr U3gatensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOIMYECKHE VYKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIbld CTYIEHT JOJDKEH MPHUHUMATh BO BHHUMAaHHE
HUKECIEAYIOUIUE MTOJI0KEHUS.

JlucuMiimHa MocTpoeHa Mo MOJYJIbHOMY NPUHLUITY, KaKAbIH MOIYJb IPEICTaBIISIET
co00i1 JTOrMYecKu 3aBEpILECHHBIM pa3zesl AUCUMIUIMHBL. JIMCHUIIMHA JENUTCS HAa TPU MOIYJIS
(BKJTFOUAS SK3aMEH).

Ha nepBom 3anHsiTuM CTyAeHT mnoiy4daeT HMHGOpPMaLUIO i1 JOCTYNa K KOMILIEKCY
METOMYECKUX MAaTEPUAJIOB 110 AUCLUIIIINHE.

JleKunoHHbIE 3aHATHS TOCBSIICHB PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX MOJIOKEHUN
Kypca 1 pa3bsACHEHHUIO YU€OHBIX 3aJaHUI, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble paGoThI NpeaHA3HAYEHBI JJIs MPUOOPETEHUs ONBbITa MPAKTHYECCKOU
peanu3aly OCHOBHOW NpPOQecCHOHANbHON 00pa3oBaTelbHON mporpaMmbl. MeToaudeckue
JOKYMEHThl K J1a0OpaTopHbIM paboTaM mpopabaThIBalOTCS CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMelid ypOBEHBb MOATOTOBKH KOHTPOJHPYETCS Mepen
poBeJICHNEM JTa00OPATOPHBIX PaboT.

[IpakTrueckast IOArOTOBKA IPU pean3alvi y4eOHOM TUCHUIUIMHBI OPTaHU3YyeTCs IIyTeM
MPOBEJCHUS JIa0OpaTOPHBIX padOT W HMHAMWBUIYAJbHBIX H(MIM) TPYNIOBBIX KOHCYIbTAIUH,
IIpelyCMAaTPUBAIOLIMX y4YacTHe OOY4YaroIMXCSl B BBIIOJHEHUM OTJEIbHBIX 3JIEMEHTOB pador,
CBSI3aHHBIX ¢ OyAylIei mpodecCHOHANbHON AESITEIbHOCTHIO.

[IpakTuueckast HOATOTOBKAa MOXKET BKJIKOYATh B C€Osl OTJEJIbHBIE 3aHATUS JIEKLIHOHHOIO
TUMA, KOTOpbIE IMpeaycMaTpUBAIOT TMepeaady y4deOHOM wuHpopManuu 00ydaroummcs,
HEOOXOOUMOW I IOCIEAYIOLIEro  BBIIOJHEHUS  paboT, CBA3aHHBIX C  Oy;ymei
pohecCuOHANBEHOM e TENbHOCTDIO.

CamocrosiTesibHasE padora CTYIEHTOB BKJIOYACT CIEAYIOLIUME BUJBL: IpopaboTKa
yueOHOro MaTepuaia JEeKIUH, MOAT0TOBKA K J1a0OpaTOPHBIM paboTaM, MOJArOTOBKA K SK3aMEHY,
MOJIFOTOBKA K pyOeXHOMY KOHTPOJII0. Pe3ynbTaThl BceX BUIOB pabOTHI CTYA€HTOB OPMUPYIOTCS
B BHJE JMYHOTO PEUTHHIra, KOTOPBIM YUYUTBHIBAETCS HA MPOMEKYTOYHOM aTTECTALMH.
CamocTrosTenbHas paboTa npeaycMaTpUBaeT HE TOJIBKO MPOPaObOTKY MaTepHalloB JIEKIUNA, HO U
UX pacIlupeHue B pe3yjibTaTe MOMCKA, aHAJW3a, CTPYKTYPUPOBAHUS U TMPEJCTaBICHUS B
KOMIIaKTHOM BHJI€ COBPEMEHHOM MH(OpMAaIMK U3 BCEX BO3MOKHBIX UCTOYHUKOB.

Texymmii KOHTPOJIb TPOBOAWUTCA B TEYEHHE KaXJOrO0 MOIYJS, €ro HTOTOBBIE
Pe3yJIbTaThl CKIIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIUM BUaM KOHTPOJIbHBIX MEPOIPUSTHI:

- PyOexxHbIi KOHTPOJIB;
- JJaboparopubie pabOTHI.

OcBoeHME AMCLUMIUIMHBI M €€ YCIEIIHOE 3aBEPIIEHUE HA CTAJUU NPOMEKYTOYHOU
aTTecTallid BO3MOXKHO TOJIBKO TNPHU PEryJsIpHON paboTe BO BpeMs CEMECTpa M IUIaHOMEPHOM
IPOXOXKJICHUN TEeKyllero KouTposa. HabpaTte pedTHHT 1o BceM MOIYJSIM B KaKJJIOM CEMECTpe,
OPOHTH MO KaXJAOMY MOAYIIO IUIAHOBbIE KOHTPOJIbHBIE MEPONpPUSTHS B TEUEHHUE
HK3aMEHALIMOHHON CECCUM HEBO3MOXKHO.

Jlnia 3aBepiieHusi paboThl B CEMECTPE CTYIEHT JOJIKEH BBIMOJIHHUTH BCE KOHTPOJIbHbBIE
MEPOIPUSTHSL.

IIpomexyTouHass arrecTauMs 1O TUCHUIUIMHE TNPOXOAUT B (opme >K3ameHa,
KOHTPOJIMPYIOIIIETO OCBOEHHUE KIIFOUYEBBIX, 0A30BBIX MOJO0KEHUH IUCIMILIMHBI, COCTaBIISIOIINX
OCHOBY OCTaTOYHBIX 3HAHUU MO HEM.

MeToauKa OLEHKH 110 PEHTHHTY

CTyneHT, BBIINOJIHUBIINN BCE MPEyCMOTPEHHbIE Y4eOHBIM IJIAHOM 3a/1aHus U CAABIIUN
BCE KOHTPOJIbHBIE MEPONPUSTHS, MOJIy4aeT UTOTOBYIO OLEHKY IO JUCLUIUIMHE 3a CEMECTp B
COOTBETCTBUU CO IIKAJION:

PeiiTuHr OuneHKa HA DK3aMeHe
85 -100 OTJINYHO
71 — 84 XOPOILIO
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60 —70 YJIOBJIETBOPUTEIBHO

0-59 HEYJOBJIETBOPUTEIBHO
OueHuBaHUE JUCLUMIUIMHBI BENETCS B COOTBETCTBUU C llonokeHwemM o0 TeKyliem

KOHTPOJIE€ YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTtauuu ctynentoB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJIb3YEMbBIX
I1PU N3YYEHUHU ANCHUITVINHBI, BKJIIOYASA ITEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMNA, NHO®OPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

HNHpopmManoHHBIE TEXHOJIOTHH:

- OnekTpoHHas WHGOpMaIMOHHO-0Opa3oBaTenbHas cpena MI'TY  um. H.D. baymana
obecrieunBaeT JOCTYNl K y4eOHBIM IUIaHaM, pabo4YMM MporpaMMaM JUCHUILINH (MOIyJiei),
nporpaMMaM TPAKTHK, SICKTPOHHBIM y4EOHBIM H3IAHHUSIM U DJIEKTPOHHBIM 00pa30BaTEIIbHBIM
pecypcaM, yKazaHHBIM B pabo4MX MporpamMmax AUCHUUIUIMH (MOZyJei), mporpaMmmax MpakTUK,
(dbopMUpOBaHUE TEKTPOHHOTO MOPT(HOINO 00YIAIOIIEToCs, B TOM YHCJIE COXpaHEHHE ero paboT
U OIEHOK 3a 3TH paboTel. [IpemycmMoTpeHa BO3MOKHOCTH CHHXPOHHOTO M ACHHXPOHHOTO
B3aUMOJICHCTBHUS CTYIEHTOB M TIpenojaBareieldl IOCPEJCTBOM TEXHOJOTHH M CIyKO IO
MEPEChUIKE U TMOJIYYEHUIO AJIEKTPOHHBIX COOOIICHUN MEXIY IMOJIb30BATEISIMU KOMIIBIOTEPHOI
cetu MHTepHeT.

- DneKTpoHHAas Mo4Ta npenojaasaress: vvilisov@bmstu.ru

— Cucrema BigBlueButton https://webinar.bmstu.ru

IIporpammHoe obecnieueHmne:

- Anaconda

— PyCharm Community 2019.+

— AnyLogic (Personal Learning Edition)
— RAD Studio

- P7-Oduc. [IpodeccronanbHbIi.

NudopMmanmoHHbIie CIPABOYHBIEC CHCTEMBbI:

- NupopmannonHo-npasosas cuctema «I"apant» http://www.garant.ru;
- Nupopmannonno-npasosas cuctema «KoncynsranT [lmtoc» http://www.consultant.ru

IIpodeccnonanbubie 0a3bl JAHHBIX:

- [Ipodeccuonanbupiii  MHOPMALMOHHO-AaHAIUTUYECKUN  pEecypc,  IMOCBSIIEHHBIH
MaIlTMHHOMY OOYYEHHIO, PAClO3HABAHHIO OOpPa30B W HWHTEUICKTYyaJIbHOMY aHAJIH3y
nma”HBIX http://www.machinelearning.ru/wiki/index.php.
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOMN
JJIAA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneueHus JUCIHUITIINHBI

Ne,

u/n Bua zansarui Bua v HaumMeHoOBaHUE 000PY10OBAHUSA

1 | Jlekuu CIEUATBHO 000PYIOBAaHHBIE ayTUTOPHH C
MYJIbTUMEIUIHHBIMU CPECTBAMH, CPEICTBAMHU
3BYKOBOCITPOU3BEICHUS M HIMCIOIIIMMHU BBIXO]] B CETh
WHuTepHeT; moMeIeHus AJisi TPOBEACHUS ayUTOPHBIX
3aHATUH, 000pYyAOBaHHBIC YUeOHON MeOENbIO; ayAUTOPUHU
OCHAIIIEHHBIE KOMITBIOTEPAMH C JOCTYIOM K 06a3am
JAHHBIX ¥ ceTH VHTepHET; CTYINH; KOMIIBIOTEPHBIC
KJIACCHI.

2 | JIaGopaTopHbie pabOTHI CHelralbHO 000PYJOBaHHbBIE AYAUTOPHUH C
MYJIbTUMEAUINHBIMHU CPECTBAMHU, CPEACTBAMU
3BYKOBOCIIPOM3BEICHUSI U UMEIOIIUMHU BBIXOJ B CETh
HNutepHer; momenieHus 1 NpOBEACHUS ayIUTOPHBIX
3aHSTHIA, 000pYI0OBaHHBIE YUeOHOW MEOeINbI0; ayAUTOPUH
OCHALIICHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 0a3am
JaHHBIX U ceTH VIHTepHET; CTyAUN; KOMIIbIOTEpHBIE
KJIACCBI.

3 | CamocrosTenbHast pabota | Oubinmoreka, uMerolias padouue MecTa Juis CTYACHTOB;
BBICTAaBOYHBIC 3aJIbl; aYAUTOPHHU, OCHALICHHBIC
KOMITBIOTEpaMH C JIOCTYIIOM K ceTu MHTepHeT.
CounoKynpTypHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISICT CTY/ACHTY Kaue€CTBEHHO BBITIOJIHSATD
CaMOCTOSITENIbHYIO paboTy.
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YTBepxx/eHa Ha 3acejaHnU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITpotokos Ne 9 o1 18.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. [TaBnoBa A. Y. VicKkyccTBeHHbIe HeHpOHHBIe ceTH : yuebHoe rocobue / [1aBnoBa A. U. - Aii [Tu Ap
Menua, 2021.
2. CenoB B. A., CenoBa H. A. BBezieHre B HelipOHHBIE CETH : METOIMUeCKHe YKa3aHUs K 1ab0paToOpHbIM
paboTam Mo AUCIUIITHHE «HeHPOUH(OPMaTHKa» [/l CTyeHTOB crierjpanbHocTy 09. 03. 02
«vH(pOpMaLMOHHbIe cUcTeMbI U TexHosiorun» / CeoB B. A., CemoBa H. A. - Aii [Tu 3p Meaua, 2018.
3. Bapckuii A. B. Jloruueckre HelpoHHBIe ceTH : yueOHOe rocobue / bapckuii A. B. - IHTepHeT-
Yuusepcuret HpopmarmonHeix Texnonoruii (MHTYWT), At [Tu Ap Meznua, 2020.
4. CupuueHko A. B. VickyccTBeHHble HelipOHHbIe CceTH : TIpakTUKyM / CupuueHko A. B. - V3gaTenbckuii
HNom MUCuC, 2022.
5. VickyccTBeHHBbIe HelipoHHbIe ceTH : yueOHuK / E. FO. Byteipckuii, H. A. XKykoBa, B. b. MenbHuKoB [1
np.] ; mox pen. B. B. LlexanoBckoro. — MockBa : KnoPyc, 2023. — 350 c. — ISBN 978-5-406-10678-5.
— URL.: https://book.ru/book/947113 (mara obparenusi: 18.05.2023). — TeKCT : 37IeKTPOHHBIM.
6. lanykuH, A. U. HeiipoHHble ceTu: ocHOBBI Teopuu / A. W. 'anymkuH. — Mocksa : ['opsiuast 1vHus-
Tenekom, 2017. — 496 c. — ISBN 978-5-9912-0082-0. — TekcT : 37eKTpOHHbIH // JIaHb : 3/1eKTPOHHO-
oubmioreunas cucrema. — URL: https://e.lanbook.com/book/111043 (mara obparenust: 00.00.0000). —
Pexxum pocTyna: /151 aBTOPU3. MOJIb30BaTe Ieu.
7. Tonsnb6epr, . Heu#poceTeBble MeTozbl B 06pabOTKe eCcTeCTBEHHOTO S3bIKa : pyKoBOACTBO / M.
Tonbabepr ; nepeBoy ¢ aHmmickoro A. A. CimHkuHa. — Mockea : [IMK Ilpecc, 2019. — 282 c. —
ISBN 978-5-97060-754-1. — TeKcT : 37eKTpOHHBIH // JIaHb : 3/1eKTPOHHO-0MO/TMOTeUHast CUCTeMa. —
URL: https://e.Janbook.com/book/131704 (mata o6patrjerus: 00.00.0000). — Pexkum foctyma: aas
aBTOpH3. MO/Tb30BaTe e,
8. Anronwo, [1. bubmmoreka Keras — nHcTpy™MeHT riiy6okoro oOyuenust. Peanm3atiysi HEHPOHHBIX ceTeit
¢ nomorrpto 6ubmotek Theano u TensorFlow / []. AuTtonuo, I1. CympKuT ; iepeBoj; C aHTJIMICKOTO
A. A. CnuHakuH. — Mocksa : IMK Ilpecc, 2018. — 294 c. — ISBN 978-5-97060-573-8. — Tekcr :
3/IEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbmoTeuHasi cuictema. — URL: https://e.lanbook.com/
book/111438 (mara obparrjerus: 00.00.0000). — Pexkum AocTyma: /s aBTOPHU3. TI0/Ib30BaTe ek,
9. PyTkoBckas, [I. HelipoHHbIe ceTH, reHeTUUeCKUe aTOPUTMbI U HeueTKHe cucTembl: I1ep.c
nonbek. U [1.PynunHckoro : yue6Hoe ocobue / []. PyTkoBckasi, M. [Tunuabckui, JI. PyTKoBCKmiA. — 2-
e u3g. — Mocksa : ['opsiuas mvnus-Tenekom, 2013. — 384 c¢. — ISBN 978-5-9912-0320-3. — Tekcr :
3JIEKTPOHHBIH // JIaHb : 37eKTpOoHHO-01b/MoTeuHas cuctema. — URL: https://e.lanbook.com/book/11843
(mara obpartrerus: 00.00.0000). — Pexxuim JocTyTa: /151 aBTOPU3. T10JIb30BaTe ek,
10. IITupokor A. W., TTemiasgk M. O. MHbopmaTrka: pa3paboTKa MporpamMm Ha si3bIke
nporpaMMupoBaHus [TuToH: 6a30BbIe S3bIKOBBIe KOHCTPYKLMY : yueOHUK / [lIupokoB A. ., TTbnuHsIK M.
O. - Uzparensckuy [Jom MUCuC, 2020.
11. Betigman Cert. I'mnybokoe oOyueHue: jierkasi pa3paborka npoekToB Ha Python. — (Cepus
«bectcennepsr O'Reilly») / Betinman Cert. - Cankr-IletepOypr : ITutep, 2021. - 172 c. - ISBN
978-5-4461-1675-1.



12. Yopp Katu. Hage)kHOCTh HEMPOHHBIX CeTell: yKperuisieM ycTtoiunBocTs M K oOMaHy. —

(Cepus «bectcennepsl O'Reilly») / Yopp Katu. - Cankr-Iletepbypr : [Tutep, 2021. - 272 c. - ISBN
978-5-4461-1676-8.

13. Bacapab M. A., Konnoga H. C. VHTenneKkTyabHbIe TEXHOJIOTHM Ha OCHOBE MCKYCCTBEHHBIX
HEeMPOHHBIX CeTel : MeTOoA. YKa3aHUs K BBINOHeHHto 1ab. pabot / Bacapab M. A., Konnoga H. C. ;
MI'TY um. H. O. baymana. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2017. - 53 c. : w. - bubmmorp. B
KoHLe bpor. - ISBN 978-5-7038-4716-9.

14. IaBug ®ocrep. ['eHepaTBHOE IyOoKoe oOydeHue. TBopUuecKuii MoTeHI[Mal HEHPOHHBIX ceTel /
Iaeup ®doctep. - Cankt-IletepOypr : ITutep, 2021. - 352 c. - ISBN 978-5-4461-1566-2.

15. Bpatian MakmaxaH, [demun Pao. 3HakomcTBO ¢ PyTorch: rmybokoe obyyeHue nmpu o6pabotke
eCTeCTBeHHOTO s13bIKa / bpaiian MakmaxaH, e Pao. - Cankr-IletepOypr : ITutep, 2021. - 256 c. -
ISBN 978-5-4461-1241-8.

16. Illakna Huiant. MammaHoe o0yuenue u TensorFlow / [Takna Hurmant. - CankT-ITetepOypr : [Tutep,
2019. - 336 c. - ISBN 978-5-4461-0826-8.

2). I1.10. IEPEYEHDb NTH®OPMAIIMOHHBIX TEXHOJIOI' I, UCIIOJ/Ib3YEMBIX

TP N3YUYEHUN JNCIIUIVINHBI, BK/TFOUAA ITEPEYEHDB ITPOI'PAMMHOI'O
OBECIIEYEHUA U THOOPMAILIMOHHBIX CITPABOUYHbBIX CUCTEM, UUTATH B
CJIEAYIOIIEN PEJAKITVN:

10. ITepeueHs HH(GOPMALMOHHBIX TEXHOIOTHI, UCII0/Ib3yeMbIX NPH W3yUeHHHU AUCHHUILIHHBI,
BKJIIOUAsA MepedyeHb MPOrpaMMHOI0 obecrneueHnsi, HTHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHoHANBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:

- Anaconda

- AnyLogic (Personal Learning Edition)
- PyCharm Community 2019.+

- RAD Studio

- P7-Odmuc.IIpodeccroHanbHbIi

IIpenogaBarenb Kadegpsbl:

Bunucos B.4., npodeccop (4.H.), JOKTOpP TeXHUUECKUX HayK, AOLEeHT, vvilisov@bmstu.ru



YTBepxx/eHa Ha 3aceaHuU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BLIUMC/TUTE/TbHASI TEXHUKA»

ITporokosa Ne 09.04.13-04/10 ot 18.04.2025 .

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/IBLHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIEIYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AONO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. [aBnoBa A. Y. VickyccTBeHHbIe HeHpOHHBIe ceTH : yuebHoe rocobue / [1aBnoBa A. U. - Aii [Tu Ap
Menua, 2021.
2. CenoB B. A., CenoBa H. A. BBezieHre B HelipOHHBIE CETH : METOIMUeCKHe YKa3aHUs K 1abopaToOpHbIM
paboTam Mo AUCHUIIIHHE «HeHPOUH(pOPMaTHKa» [/l CTYeHTOB crierjuanbHocTy 09. 03. 02
«vH(pOpMalMOHHbIe cCUCcTeMbI U TexHosiorun» / CeioB B. A., CeznoBa H. A. - Aii [Tu 3p Meaua, 2018.
3. VickyccTBeHHbIe HelipoHHbIe ceTH : yueOHuK / E. FO. ByTteipckuii, H. A. XKykoBa, B. b. MenbHUKOB [1
np.] ; nox pen. B. B. LlexanoBckoro. — Mockga : KHoPyc, 2023. — 350 c. — ISBN 978-5-406-10678-5.
— URL: https://book.ru/book/947113 (gara obparmenust: 18.05.2023). — TeKcT : 3/71eKTPOHHBIH.
4. lanyuikuH, A. V. HelipoHHble ceTu: ocHOBbI Teopuu / A. W. lanyiikuH. — Mocksa : ['opsiuas nuHus-
Tenekom, 2017. — 496 c. — ISBN 978-5-9912-0082-0. — TekcT : 35neKTpoHHbIN // JIaHb : 3/71eKTPOHHO-
oubmoTeunas cucrema. — URL: https://e.lanbook.com/book/111043 (mara obparenusi: 00.00.0000). —
Pe>xum focTyna: 1711 aBTOPU3. [10/Ib30BaTesIeu.
5. Tonbz6epr, Y. Hen#poceTeBble MeTobl B 06pab0TKe eCTeCTBEHHOrO s3bIKa : pyKOBOJACTBO / 1.
Tonbabepr ; riepeBog ¢ auruiickoro A. A. CnuakuHa. — Mockea : [IMK Ilpecc, 2019. — 282 ¢c. —
ISBN 978-5-97060-754-1. — TeKcT : 37eKTpOHHBIM // JIaHb : 3/1eKTPOHHO-0MO/THOTeUHast CUCTeMA. —
URL.: https://e.lanbook.com/book/131704 (mara obparenusi: 00.00.0000). — Pexxum focTyTia: st
aBTOPU3. M0O/Ib30BaTeseNn.
6. Aatonuo, [1. bubmoreka Keras — HHCTpyMeHT r1y6okoro oOyueHusi. Peanu3ariyst HeHPOHHBIX ceTel
¢ nomo1ubto 6ubnorek Theano u TensorFlow / [1. AuTonuoO, I1. CymKuT ; TIepeBo/;, C aHIJIMHCKOTO
A. A. CnuakuH. — Mocksa : IMK Ilpecc, 2018. — 294 c. — ISBN 978-5-97060-573-8. — TekcT :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cuicrema. — URL: https://e.lanbook.com/
book/111438 (zmata obparenus: 00.00.0000). — Pexkum gocTyma: Ajist aBTOPHU3. TI0/Ib30BaTeIel.
7. PyTkoBcKas, [l. HelpoHHbIe ceTH, reHeTHYeCKHe alrOPUTMbI M HeueTKue cucteMsl: [lep.c
nonbck.U. [1.PynuHckoro : yue6Hoe ocobue / [. PyTkoBckasi, M. [TunuabCKui, JI. PyTKOBCKMA, — 2-
e u3a. — Mockaa : ['opsivast munus-Tenekom, 2013. — 384 c¢. — ISBN 978-5-9912-0320-3. — Tekcr :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbmmoTeuHast cucreMa. — URL: https://e.lanbook.com/book/11843
(mata obparjerus: 00.00.0000). — PexkuM 10CTyTIa: [J1s1 aBTOPHU3. TIOIb30BaTe e,
8. Beiigman Cer. I'mybokoe oOyuenwe: yierkasi paspaborka nmpoektoB Ha Python. — (Cepusi «bectcenepsi
O'Reilly») / Beiinman Cert. - Cankr-IletepOypr : [Turep, 2021. - 172 c. - ISBN 978-5-4461-1675-1.
9. Yopp Katu. Hazie>kHoCTh HEHPOHHBIX CeTel: yKperuisieM ycroiunBocTb MU k oOmaHy. —
(Cepus «bectcennepsl O'Reilly») / Yopp Katu. - Cankr-ITetepbypr : [Tutep, 2021. - 272 c. - ISBN
978-5-4461-1676-8.
10. Bacapab M. A., Konnoga H. C. VHTeneKTyaibHble TEXHOJIOTHM HAa OCHOBE MCKYCCTBEHHBIX
HEeMPOHHBIX CeTel : MeTOA. YKa3aHUs K BBITIOHeHU!o 1ab. pabot / Bacapab M. A., Konnoga H. C. ;
MI'TY um. H. O. baymana. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2017. - 53 c. : w. - bubnmuorp. B
KoHIle 6porr. - ISBN 978-5-7038-4716-9.
11. OaBug docrep. ['eHepaTBHOE T1yO0KOe 0OyueHue. TBopueCcKuii MoTeHIMal HEMPOHHBIX ceTelt /
Iaeup ®doctep. - Cankt-IletepOypr : ITutep, 2021. - 352 c. - ISBN 978-5-4461-1566-2.



12. Bpatian MakmaxaH, [Tesun Pao. 3HakomcTBO ¢ PyTorch: rimybokoe oOyueHue npu o6paboTke
eCTeCTBEHHOrO si3biKa / Bpaitan MakmaxaH, [lemur Pao. - Cankr-IletepOypr : ITutep, 2021. - 256 c. -
ISBN 978-5-4461-1241-8.

13. Illakna Huinadt. MaimaHOe oOyuenue u TensorFlow / [llakna HutanT. - CankT-IletepOypr : [Tutep,
2019. - 336 c. - ISBN 978-5-4461-0826-8.

2). I1.10. TIEPEUEHb MTH®OPMAIIIOHHBIX TEXHOJIOT' I, ICITIOJ/Ib3YEMBIX

TP N3YYEHUU TNCHOUIVINHBI, BK/TFOYAS ITEPEYEHDB ITPOI'PAMMHOI'O
OBECIIEYEHVA 1 THOOPMAILIMOHHBIX CITPABOYHBIX CUCTEM, UUTATH B
CJIEYIOIIEM PEJAKIIN:

10. IMepeueHb MHGOPMAIHOHHBIX TEXHOIOTHI, HCI0/Ib3yeMbIX MPH U3yYeHUH JUCIUIUIHHBI,
BKJ/II0Uasi MepeueHb NPOrpaMMHOro odecreuyeHus, HH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM H
npog)eCCHOHA/TBHBIX 0a3 JaHHBIX

ITporpamMHoe oGecnieueHue:

- 7-Zip

- Anaconda

- AnyLogic (Personal Learning Edition)
- Debian Linux

- Dr.Web Desktop Security Suite

- Mozilla Firefox

- PyCharm Community 2019.+

- RAD Studio

- P7-Odmuc.IIpodeccroHanbHbIi

IIpenogaBarenb Kadegphbl:

Bumucos B.1., npogeccop (4.H.), JOKTOp TeXHUUECKHX HayK, JOLeHT, vvilisov@bmstu.ru



YTBepxx/jeHa Ha 3acejaHuU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, THGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITporokos Ne 09.04.13-04/7 ot 09.04.2026 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAIIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. UckyccTBeHHbIe HelipoHHbIe ceTH : yueOHUK / E. FO. Byteipckuii, H. A. JKykoBa, B. b. Me/ibHUKOB [U
np.] ; mox pex. B. B. LlexanoBckoro. — Mockga : KHoPyc, 2023. — 350 c. — ISBN 978-5-406-10678-5.
— URL: https://book.ru/book/947113 (nara obparmmenust: 18.05.2023). — TeKCT : 3/71eKTPOHHBIH.
2. VIckyccTBeHHbIe HEHPOHHbBIE CeTH : yueOHUK /151 OakasnaBpuara v Mmaructparypsl / LlexaHoBckuii B. B.,
Byteipckuit E. FO., J)KykoBa H. A., MensnukoB B. b. ; peg. Llexanosckuit B. B. - M. : KHOPYC, 2023. -
349 c. : puc. - (bakanaBpuaT u MarucTparypa). - bubmumorp.: c. 348-349. - ISBN 978-5-406-10678-5.
3. 3By ®ocrep. ['eHepaTrBHOE TTyO0KOe 00yueHre. TBOpUeCKH MOTeHIMA/l HeMPOHHBIX ceTeld /
Iaeup ®doctep. - Cankt-IletepOypr : ITutep, 2021. - 352 c. - ISBN 978-5-4461-1566-2.
4. lanyuikuH, A. V. HelipoHHble ceTu: ocHOBbI Teopuu / A. W. lanyiikuH. — Mocksa : ['opsiuas nuHuUS-
Tenekom, 2024. — 496 c. — ISBN 978-5-9912-0082-0.
5. Tonbab6epr, . Heu#poceTeBble MeTozbl B 06pabOTKe eCcTeCTBEHHOTO S3bIKa : pyKOBOACTBO / M.
Tonbzbepr ; mepeBoy, ¢ aHmmickoro A. A. CimHkuHa. — Mockea : [IMK Ilpecc, 2019. — 282 c. —
ISBN 978-5-97060-754-1.
6. bpatian MakmaxaH, Jenmun Pao. 3HakoMcTBO ¢ PyTorch: rmybokoe obyuenue ripu o6paboTke
eCTeCTBEeHHOTO si3blka / bpaiian MakmaxaH, [Jenurn Pao. - Cankr-IletepOypr : [Tutep, 2021. - 256 c. -
ISBN 978-5-4461-1241-8.
7. Bacapab M. A., Konnoea H. C. VIHTeneKkTyaibHble TEXHOJIOTHM HAa OCHOBE MCKYCCTBEHHBIX
HEMPOHHBIX CeTel : MeTOJ. YKa3aHHUs K BbIITOJHEHUO 1ab. pabot / bacapab M. A., Konxora H. C. ;
MI'TY um. H. 3. Baymana. - M. : U3a-Bo MI'TY um. H. 3. Baymana, 2017. - 53 c. : wi. - bubnuorp. B
KoHIIe Opor. - ISBN 978-5-7038-4716-9.
8. lllakna Humant. MammHHOe o6yuenue 1 TensorFlow / [llakia HurmmaHT. - CankT-IletepOypr : [Tutep,
2019. - 336 c. - ISBN 978-5-4461-0826-8.
9. PyTtkoBcKas, [I. HelipoHHBIe ceTH, reHeTUUeCKHe alrOpUTMbl M HeueTKHe CUCTeMbl: Ilep.c
nonbck.U. [1.PynuHckoro : yue6Hoe ocobue / [. PyTkoBckasi, M. [TunmuabCKui, JI. PyTKOBCKMA. — 2-€
n3g. — Mocksa : ['opstuast muHus-Tenekom, 2013. — 384 c. — ISBN 978-5-9912-0320-3.
10. AnTonuo, [1. bubmioreka Keras — nHCTpyMeHT r1ybokoro oOyuenusi. Peasmu3aiivsi HeMpOHHBIX ceTeid
¢ nomornbto 6nbmiorek Theano u TensorFlow / [I. AnTonuo, I1. CymKuT ; iepeBoj, C aHIIUHCKOTo A. A.
CnuukuH. — Mockga : [IMK Ilpecc, 2018. — 294 c. — ISBN 978-5-97060-573-8.
11. Betigman Cet. I'mybokoe oOyueHue: jierkasi pa3pabotka npoekToB Ha Python. / Betigman Cer. -
Cankr-IletepOypr : ITutep, 2021. - 172 c. - ISBN 978-5-4461-1675-1.
12. TTaBnoBa A. U. VickyccTBeHHbIe HelipOHHbIe ceTH : yue6Hoe nocobue / [TaBnoBa A. U. - Ali [Tu Ap
Mepua, 2021. - ISBN 978-5-4497-1165-6.
13. Yopp Katu. HaziexkHOCTh HEHPOHHBIX CeTeld: yKperuisieM yctoiunBocTh IW k o6many. / Yopp Karwu. -
Cankr-ITetep6ypr : ITutep, 2021. - 272 c. - ISBN 978-5-4461-1676-8.
14. Ceno B. A., CenoBa H. A. BBezeHue B HelipOHHBIE CETH : METOJUUECKHe YKa3aHHs K 1ab0paToOpHbIM
paboTam Mo AUCIUIJIUHE «HeHPOUH(pOPMaTHKa» [/l CTYAeHTOB crierjuanbHocTy 09. 03. 02
«AH(pOopMaLMOHHbIe chucTeMbl U TexHonorum» / Ceno B. A., CenoBa H. A. - Aii [Tu Op Menua, 2018. -
ISBN 978-5-4486-0047-0.



2). I1.10. IEPEYEHD MTH®OPMAIIVIOHHBIX TEXHOJIOT M1, UCIIO/Ib3YEMBIX
PV N3YYEHWH JVICIATIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHNA 1 TH®OPMAIIOHHBIX CIIPABOYHBIX CICTEM, YATATH B
CJIEJYTIOIIEN PEJAKIAM:

10. ITepeueHs MH(POPMAIHOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3YYeHUH JUCLHUITHHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOI0 odecrneueHnss, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npogeCCHOHA/TBHBIX 0a3 JaHHBIX

ITporpamMHoe oGecnieueHue:

- 7-Zip

- Anaconda

- AnyLogic (Personal Learning Edition)
- Debian Linux

- Dr.Web Desktop Security Suite
- Mozilla Firefox

- PyCharm Community 2019.+

- RAD Studio

- Ubuntu

- P7-Odwuc.TIpodeccroHanbHbIM

ITpenopaBarensb Kadegpobi:

Bumicos B.S1., mpodeccop (4.H.), [JOKTOp TeXHUYeCKHX HayK, AoLeHT, vvilisov@bmstu.ru



