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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucnunnuaa «HelipoHHBIE ceTW» BXOIUT B Iporpammy OakanaBpuata «VIcKycCTBEHHBIN
MHTEIUIEKT: pa3paboTka M 0oOyueHHe WHTEJUIEKTyalbHBIX cucTeM» 1o HampasieHuio 02.03.02
«DynnaMenTanbHas HGOpMaTUKa U HH(GOPMALIMOHHbIE TEXHOJIOTHI» U U3ydaeTcs B 6 ceMecTpe
3 xypca. Jucnummuny peanusyer Kadenpa mnpHKIaZHOTO HCKYCCTBEHHOT'O HMHTEIICKTA.
JycuumiuHa coCcTOUT M3 3 pas3zienoB u 43 TeM W HampaBlieHa Ha u3ydeHue (HopMHUpOBaHHE Y
CTYICHTOB (YHIAMEHTAIBLHOTO TEOPETHUYECKOTO TIOHMMAHUS M TPAKTUYCCKUX HABBIKOB
MOCTPOCHHUS, O0OyUYCHUSI ¥ TIPUMEHEHHUSI MCKYCCTBEHHBIX HEUpPOHHBIX ceTel (ANN) it permeHus
CJIO’KHBIX 3a/1a4 aHAJIM3a JaHHBIX, 00pab0TKH N300pakeHui, TEKCTa, CUTHAIOB, IPOTHO3UPOBAHUS
U JIpyruX MPUMEHEHUH MCKYCCTBEHHOTO MHTEJUIeKTa. Kypc OXBaThIBaeT apXUTEKTYpbl, METObI
o0y4yeHHs, TEXHUKM OINTHUMH3AIMH, COBPEMEHHBbIE HampaBieHus (TIyOokoe oOydeHue,
CBEPTOYHBIE U PEKYPPEHTHBIE CETH) U BOIPOCHI HHTEPIIPETALIUH.

Lenbto ocBOEHMS JUCHMILIMHBI SBISETCS CHOPMHUPOBATH Y CTYIEHTOB LIEJIOCTHYIO KapTUHY
Pa3BUTHUA U YCTPOICTBA HEUPOHHBIX CeTel, HAYYUTh CTPOUTH U 00yuaTh OA30BbIC U MIPOJBUHYTHIE
ApPXUTEKTYphl, TOHUMATh CHepbl MTPUMEHUMOCTH PA3HBIX CETEH, pelaTh 3a/la4yu JTUArHOCTHKU U
ONTUMU3AIMU MOJIENeH, a TaKKe MOJYYUTh OMNBIT CAMOCTOSITENIBHOM pealu3alud W aHalnu3a
3¢ (hekToB 00yUCHHS HA peaTbHBIX TaHHBIX.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbBI

OcBoenne muctuiuiHabl  «HelipoHHbIe ceTw» HampaBleHO Ha (OPMHUPOBAHUE Y
oOyJaromuxcst cIeayonuX KOMIETEHINH (4acTH KOMIETSHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00V4arOWUXcs Npu 0CE0eHUU
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[I/IKEITOP]:I JOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)

OIIK-6.1 3naeT 6a30BbIe MPUHITUIEI TA()POBEIX TEXHOJIOTUH H
METO/I0B, HEOOXOJMMBIX B IPO(heCCHOHAIBHOM JeATEIbHOCTH B
oOxactu pyHIaMEHTaNbHON HHPOPMATHKH ¥ HH(POPMAITHOHHBIX
TEXHOJIOTHH JJIS: N3y4eHUSI U MOJIEIMPOBAHUS OOBEKTOB
npodeccuoHabHON NesITeIbHOCTH, aHAIN3a JaHHBbIX,
Npe/ICTaBICHUS HHPOPMALIMH U TIp.;

OIIK-6.2 YMmeeT NpUMEHATh HEOOXOIUMBIE B IPO(ECCHOHANBHON
JIESITETTBHOCTH IIU(PPOBBIE TEXHOJIOTHH U METOABI B 007aCTH
¢byHIaMeHTaIsHON HH(MOPMATHKH U MH(OPMAIIOHHBIX
TEXHOJIOTHH JJIS: N3yYeHUsI U MOAEINPOBAaHUS 00BEKTOB
npodeccHoHAIBHOM NesITeIbHOCTH, aHaIM3a JaHHbIX,
NPEe/ICTaBICHUS HHPOPMALIHH U TIP.;

OIIK-6.3 Bnageet He0OXOAMMBIMH B IPO(hECCHOHATILHOM
JIeSITEJIbHOCTH TEXHOJIOTUSIMHA ¥ METO/IaMH B 00J1aCTH
¢byH1aMeHTanbHOH MHYOPMATHKY U HHPOPMAIIMOHHBIX
TEXHOJIOTUH JUIS: U3y4eHHs U MOICIHPOBAHNSA 00BEKTOB
npodeccroHaNbHOM NESITENbHOCTH, aHAN3a JaHHBIX,
peJCTaBICHNS NHPOPMAIIIH U TIP.;

CriocoOeH MOHNMATh MPUHIUIIBI
paboThl COBPEMEHHBIX
HH(OPMAIIMOHHBIX TEXHOJIOTHI 1
OPOTPAMMHBIX CPEJICTB, B TOM

OIIK-6 YHCIIE OTEYECTBEHHOTO
NPOU3BOJICTBA, UCIIONIB30BATh HX
NpH PEIICHUH 33124
poeCCHOHATBHOM
JeATENbHOCTH

ITK-1.1 MoeT BBIOHUpATh MOIXOISAIINNA aJITOPUTM MAIIHHHOTO
00ydJeHHs U apXHUTEKTYpy HEHPOHHBIX CETeH IJIs1 KOHKPETHOM
3a/1a4¥, YIUTHIBass OCOOCHHOCTH JJAHHBIX M TPeOOBaHUS K
PpEIIeHHIO;

ITK-1.2 JleMoHCTpHpYET HaBbIKK 00paOOTKH, PECTaBICHUS U
aHalM3a NaHHBIX JJIs [IOCTPOCHUS MOJICICH MAIMHHOTO O0Y4eHUS;
[IK-1.3 BnanmeeT MeToamMu CO3aHMS U O0OYYCHUS MOJCICH ¢
HCIOJIb30BAHUEM PA3JIMYHBIX AJITOPUTMOB U APXUTEKTYD;

IIK-1.4 YMmeer oLeHHBATH COOIIOCHUE METOIOJIOTHH Pa3paboTKU
Pa3IMYHBIX MOJeNIell MAIIMHHOTO O0YUICHHUS, ApXUTEKTYP

CrnocobeH co3naBaTh U
OIICHUBATh PA3JINIHBIC MOJEIH
MAaIIMHHOTO O0YYeHus,
apXUTEKTypy HEHPOHHBIX ceTeil u

IK-1 aJITOPUTMBI UCKYCCTBEHHOIO
MHTEJUIEKTA C LIEJbI0 BBIOOpa
HanOosee 3 PEKTUBHBIX
peleHu A1 KOHKPETHBIX
npodecCHOHANBHBIX 33/1a4




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B paMKax JaHHOM AMCIMILUINHBI)
HEWPOHHBIX CETEH M aJlrOPUTMOB, aHATM3UPOBATH KA4ECTBO
MoJiesield ¥ pa3padaThiBaTh CTPATEruy IS YIIyUIIeHHs] KadyecTBa
MOJETICH;
CriocobeH 3¢ dexkTuBHO paboTaTh
¢ 6oipIIMHU 00bEMaMy JTaHHBIX,
BKJIrouast ux npensapurensayto |I[1K-2.2 JlemoHCTpupyeT HaBBIKM aHATU3a JaHHBIX C
00paboTKy, aHATH3 U UCTIONIb30BAaHUEM CTATUCTUYECKHX METO/I0B M HHCTPYMEHTOB;
[K-2 BU3YaJIU3aLUIO, C LIETbIO [IK-2.3 BnanmeeT MeTogamMu pabOTHI C Pa3InIHBIMH aITOPATMAMHI
W3BJICYEHUSI IOJIE3HON MAaIIMHHOTO 00yUYCHNUS U TITyOO0KOTro 00ydeHNUS ISl pEIICHUS
nHQOpPMAUH 11 00ydeHHS pa3IMYHBIX 33734,
Mozeel HCKYCCTBEHHOTO
MHTEJUIEKTa
CmocobeH pa3zpabaTeIBaTh U
ONTUMU3UPOBATH CUCTEMbBI
OGy\eHI C IOKPEIICHHEM M [1K-3.2 /leMoHCTpHpYET yMeHHE pa3padaThiBaTh U PEaIn30BhIBATH
ABTOMATU3UPOBAHHOTO MPUHATHA .
pelleHyiH B HHbOPMAIHOHHBIX ANrOpUTMBI 00yUCHHS C TTOAKPEIUICHUEM;
IK-3 I1K-3.3 YMmeeT uHTErpupoBaTh ¥ ONTUMU3UPOBATH CUCTEMBI

cucreMax, obecrneunBas ux

3¢ dexTHBHOE
(GYHKIMOHHPOBaHHE U

aaanTalro AJis pa3JInIHbIX

TIPUJIOKESHHIN

CUCTEMaAX,

ABTOMATHU3MPOBAHHOTO NPUHSTHS PELICHUH B MHPOPMAIIMOHHBIX

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucturuimHa « HelipoHHBIE ceTH» OTHOCUTCS K 00s13aTelibHON YacTH Ooka 1 «JluciurmmmHb
(MomynH)» 00pazoBaTeIbHON MTPOTPaMMBI BBICIIIETO 00pa30BaHUS.

B pamkax o0pa3zoBaTesibHOM NporpamMmbl BBICIIET0 OOpa30BaHHsS OOy4YaIOIIMECS TaKXKe

OCBaMBaAKOT

apyrue

UCLIUILINHEI

W/WIN  TPaKTUKH,

CHOC06CTBYIOH_II/IG

JOCTHIXCHHIO

3aIlJTaHUPOBAHHBIX PE3YJILTATOB OCBOCHUA JUCHUITIIMHBI ((HGﬁpOHHBIe CCTH».

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMUNICEHUIO
3aNIAHUPOBAHHBIX PE3YIbMAMO8 0CE0eHUsL OUCYUNTUHDL
[penmecrByromue Mocaenyrwomue
HIngp Haumenosanue HHCE.)IHZ:IJIHHBI?,MOI;}’HH, HHCHHHHH}I:-[I)]:I/I:/IHOZ[)’JIH,
KOMITeTeHI[HH . %
NMPAKTHKH NPAKTHKHA
CriocobeH moHNMaTh HWctopus u reopust
TIPHHITAITEI PaOOTHI NIPOTPpaMMHUPOBAHHS,
COBPEMEHHBIX Mertoab! pa3pabOTKH pelIeHuit Ha
nH(pOpMALIMOHHBIX OCHOBE MCKYCCTBEHHOT'O
TEXHOJIOTHH U naTemtekta (Git, Docker); TexHonoru4eckast (IPOEKTHO-
OITK-6 MIPOTPaMMHBIX CPEJICTB, B AJTOPUTMBI U CTPYKTYPHI JaHHBIX; | TEXHOJIOTHYECKAs) IPAKTHKA
TOM YHCJIE OTEUYECTBEHHOTO Texnonornveckas (IpOEKTHO- (Ipou3BOACTBEHHA);
TIPOM3BO/ICTBA, TEXHOJIOTHYECKas) PAKTHKA
HCTONb30BaTh UX MIPU (yueOHas);
pelIeHun 3a1a4 DKcIUTyaTallMOHHAS MPaKTHKA
npodeccHoHAIBEHOM (yueOHas);
JIeSITeIIbHOCTH
CnocobGeH co3iaBatb 1 MeTo/ b MAIIMHHOTO O0YYEHUS; [penaumuioMHast MPaKTHUKA;
OIICHUBATH PA3JIMYHBIC AHaln3 eCTECTBEHHOTO SI3BIKA C TexHonornueckast (HpOGKTHO-
MOJIENI MAITTHHOTO TTOMOIIIBIO0 METO/I0B TEXHOJIOTHYECKas) MPaKTHKa
K-1 00yYeHHUS, aPXUTEKTYPY HUCKYCCTBEHHOTO MHTEJIICKTA; (pon3BOACTBEHHAS);

HEUPOHHBIX CEeTEU U
ITOPUTMBI UCKYCCTBEHHOTO
MHTEJIJIEKTA C 1IETbI0
BbIOOpa Hauboee

[MapannensHoe U paclpeaeIeHHOe
IPOrPaMMHPOBaHHE;
O06paboTka 1 aHaIN3 U300paKEHUH
1 BHJIEO C TIOMOIIBIO METOI0B

IIpuxnanneie 3amauu
MaITUHHOTO 00YYCHHS;
OCHOBBI I'Ty0OKOTO 00y4EHHS;
OnTuMH3aIus MoJeiei




IpenmecTByromue Hocnenyromue
g Haumenosanue anﬁlﬁmnHm;’Mol;l JIU ﬂncunnnn)}ll)lil/ﬁloz[ JIH,
p KOMIIETEHIIHH * i, % Yy,
NMPaKTHKH MPAKTHKH
3¢ GEKTUBHBIX pEIICHUH IS HCKYCCTBEHHOT'O UHTEJLICKTa; MAIIMHHOTO 00y4YeHus;
KOHKPETHBIX Lugposvie dgotinuxu**; [IpakTrkyMm o 006padoTke
npodecCHOHANBHBIX 33/1a4 OcHogbl 60MbUUX A3bIKOGIX ecrecTBeHHOTO si3b1Kka (NLP);
Mooeneti**; [IpoexTupoBanue 1
OcHogbl pobomomexHuxu **, pa3paboTka cucTeMm
KOMIBIOTEPHOTO 3pEHUS;
Ananusz epemenuvix paoos**,
Hupopmayuonnsiti nouck**;
T'enepamusnvie modenu™™;,
Obpabomka cuenanog™**,
Craructuueckue MEeTobl U
NEePBUYHBIN aHAIN3 JaHHbIX;
Lugposvie dsotinuxu**;
OcHogbl 601bUUX A3bIKOGIX
Mmooeneu*>;
BBenenue B 60a3bl JaHHBIX;
[IporpammupoBaHue Ha S3BIKE
Python;
Hupopmayuonnsiti nouck**;
Hadoop, SPARK; popyay .
Ananusz epemenuvix paoos*™,
AHaIIN3 €CTeCTBEHHOTO SI3BIKa C o
CrocobeH 3¢ dexTrBHO OntuMu3zarus Moaenei
TTOMOIIIBI0 METO/IOB
paboTats ¢ OOITBITUMH MAaIIHHHOTO O0YYCHNS;
UCKYCCTBEHHOTO MHTEJUICKTa;
o0beMaMH JIaHHBIX, [pakTrkym o oopadorke
JIMHTBHUCTHYECKUE OCHOBBI aHAIN3a
BKJIIOYAs UX €cTeCTBEHHOTO s3bIka (NLP);
€CTECTBEHHOTO 5I3bIKa;
MpeBapUTENbHY IO OCHOBBI TTTyOOKOTO 00YYCHUS;
BBeneHue B KOMIIBIOTEPHOE 3pEHUE;
IK-2 00paboTKy, aHATN3 U .. | IIpoexTupoBanue u
O0paboTka 1 aHaN3 U300paKEeHHIH
BU3YaJIN3alHIO, C 1IEJIbI0 pa3paboTka cucteMm
N Y BUJIEO C MOMOIIBIO METOJIOB
W3BIICUCHUS MTOJIE3HON KOMIBIOTEPHOTO 3PCHUS;
HCKYCCTBEHHOTO MHTEIJICKTA;
HHPOPMAIUH UTT 00ydCHHS [IpenoumioMHast MpaKTHUKA;
N IIporpammupoBanue Ha s3bike C++;
MoJieNelt HCKYCCTBEHHOTO TexHonorHm4yeckast (IPOESKTHO-
Ipoepammuposanue Ha s3vike
HMHTEJUICKTa NodeJS**: TEXHOJIOTHYECKas) MPaKTHKa
’ (Tmpou3BOACTBEHHA);
Ilpoepammuposanue Ha s3vike
Go**-
Ocnogbl pobomomexuuxu **,
OKcIUTyaTallMOHHAs IPaKTHKa
(yuebHas);
TexHnonornueckas (MpOEKTHO-
TEXHOJIOTHUECKast) MPaKTHKA
(yuebHas);
CnocobeH pa3pabaTbIBaTh 1
ONTUMH3UPOBATH CHCTEMBI Ilpedounnomnasn npaxmuka,
00y4eHHs C MOJKPEeIICHUEM AHanM3 ecTeCTBEHHOTO SI3bIKa C Texnonoeuueckas (npoekmuo-
1 aBTOMaTH3UPOBAHHOTO TIOMOIIBI0 METOJIOB MEeXHONI02UYECKAS) NPAKMUKA
TIPUHSTHUS PELICHUH B HCKYCCTBEHHOT'O UHTEIUICKTa; (npousgoocmeennas,);
IK-3 MHPOPMALMOHHBIX O6paboTka 1 aHaIH3 M300pakeHuil | PexomenoamenvHble
crcTeMax, 00ecrednBas ux 1 BHJIEO C TIOMOILIBIO0 METO/IOB cucmemol ¥*;,
s dexTuBHOE HUCKYCCTBEHHOI'O UHTEJIJIEKTA; IIpuxnaonvie 3a0ayu

(YyHKITMOHUPOBAHKE U
aIanTalxIo IS Pa3THIHBIX
NIPWJIOKECHUH

MAUMUHHO20 06yll€Hu}l,'

* - 3aTONHACTCS B COOTBETCTBUH ¢ MaTpuuei kommerenuii u CYII OIT BO

** - 3JIEKTUBHBIC TUCIUIUIMHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmast TpyA0eMKOCTh TUCHUTUTHHBI « HeHPOHHBIE CETH» COCTABIISAET «5» 3a4ETHBIX CIUHUIIL.
Tabauya 4.1. Buowvl yuebHol pabomvi no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICUIE20 00PA308AHUL Ol OYHOU Gopmbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMeCGT pCeD)
Konumaxmmnas paboma, ax.u. 85 85
Jlexuuu (JIK) 34 34
JlaGopartopusie pabotsl (JIP) 17 17
IMpaktuueckue/cemunapckue 3ansatus (C3) 34 34
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 68 68
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.ell. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI %
padoThI
11 Hcropust n OMOIOrHUECKHe OCHOBBI HCKYCCTBEHHBIX K
' HEHPOHHBIX CETCH
IloHsiTHE UCKYCCTBEHHOTO HEUPOH: BUJBL,
12 aKTUBanMOHHBEIE QyHKIHH. OTHOCIIOHEIE K
' apXUTEKTYpHI: IepcenTpoH PozenbmarTa
nuHEHHas HeliponHas ceth (Adaline).
13 [Moctynat Xe006a 1 cBsi3aHHBIE TIPaBHiIa 00y4YEHHS K
' HEeIpOHHBIX ceTeil. ABTOpPErpecCHOHHAS CeTh.
14 MHorocnoitasie neprientponsl (MLP), oopatHoe TIK
' pacipoCTpaHeHHE OUTHOKH
15 PannansHo-0a3ucHble HEHPOHHBIE CETH B 33/1a4ax K
' Ki1acCU(MKAIMU U IPOTHO3UPOBAHHUS
16 DneMeHTapHbIe PeKyppEHTHbIE HEHPOHHBIE CETH: K
) ceTh Xonduiaa u ceTh XIMMHUHTA
Pa300p peanusaruu nepcenTpoHa U JMHEHHOH
OCHOBBI U KJIACCUYECKHUE . .
N 1.7 HeliporHoii cetu. [IpaBmiio oOydenus Po3enbnarra C3
Paspnen 1 |moaxo/p! K HEHPOHHBIM
u LMS anroputm
ceTaM
18 [pumenerne ANN: perpeccust, KiIaccupuKaIs, 3
' TIPOCTHIC 3aJa4H
MeTtomp! 00y4eHusI HeHPOHHBIX CeTel:
1.9 rpajlueHTHbIE METO/IbI, KBA3HHBIOTOHOBCKHE C3
METOJIBI
110 [NomaroBast AMarHOCTHKA POOIEMBI 3
' repeoOyUeHHs, PeryIsIpH3aus
1.11 WuTepnpeTanys BECOB U 3HAYUMOCTH MPHU3HAKOB C3
1.12 Kpurnka orpanudenuii "mpoctrix" cereit C3
113 OpnHocnolHble HEHPOHHBIE CETH B 3aJa4ax P
] Ki1acCU(MKAIMU U IPOTHO3UPOBAHHUS
114 MHorocI0iiHble HEPOHHBIE CETH B 3a1a4ax JIp
] Ki1acCU(MKAIMU U IPOTHO3UPOBAHHUS
115 IIpumeHeHMe 31eMEHTapHbIX PEKYPPEHTHBIX CeTel JIp
' B 33J1a4e paclo3HaBaHUs 00pa3oB
21 I'my6okoe o0yueHue: MHOTOCTIOWHBIE CETH, K
' poOJIeMbI TPAHEHTOB
29 Caeprounsle HelipoHHbIe ceTd (CNN): TIK
' apXUTEKTypa, MyJIsl, npuMeHeHue B CV
23 Pexyppentnbie Heliponnsie cetu (RNN, LSTM, K
) GRU): apXuTeKTypHbIE HIEH
24 Dropout, batch normalization, advanced K
' regularization
CoBpeMeHHBIE TTIOX0/bI K ONITHMHU3ALNT
25 JIK
. (momentum, Adam, RMSprop)
I'my6oxue HelipoHHBIE :
2.6 Transfer learning n npenoOyueHHbIe ceTH JIK
CeTH, CBEPTOYHBIC U " "
Paznen 2 CpaBHeHue TiTy0OKuX ¥ "TUIOCKHUX" apXUTEKTYp IS
PEKyppEHTHbIE 2.7 C3
pa3JIMyuHbIX 33714
ApXUTEKTYPHI
28 [pencraBnenune rpaguyeckux AaHHBIX B IU(QPOBOM 3
' ¢dopmate
2.9 Amnanus cTpykrypsl cioeB B CNN u pa30bop cBepTok C3
210 [IpencraBneHne TEKCTOBBIX TAHHBIX B IIM(QPOBOM 3
' ¢dopmare
IIpumenenne RNN k 3anauam
211 P Jal c3
TIOCIIEA0BATEILHOCTEH
212 [IpakTrka BEIOOpa ONTUMH3ATOPA U TAPAMETPOB 3
) 00y4eHHus
2.13 MHOroco#HbIe IITy0OKHE CETH B 337a4ax JIP




Bun
Homep | HanmeHoBaHme pa3nesa .
Coaep:xanue pasaesa (TeMbl) yueOHOM
pa3nesa AVCHUILTHHBI %
padoThI
KJIacCU(UKAIMK 1 IPOTHO3UPOBAHUS
214 Peanuzanus n o6ydenne CNN Ha npocTomM TP
' naracere (Hanpumep, MNIST/CIFAR)
215 [porpammupoBanne RNN/LSTM s 3anaun JIp
' BPEMEHHBIX PSJIOB MJIM TEKCTa
31 I'eneparuBHble cetu: aBTo’HKOAEPHl, GAN, Mx K
' CIIOCOOHOCTH M PUCKH
32 [Ipobnems! uaTEeppeTupyemoct, Explainable Al B TIK
' HEHpPOCEeTAX
33 Heiiponnsie cetn B 3amagax NLP, o6paboTku K
' CHT'HAJIOB, MyJIbTH3aJa4HOCTH
34 BHenpenne, MOHUTOPUHT B TECTHPOBAHHE K
' HEUPOCETEBBIX pelIeHUN
35 OTHYecKne, TEXHOJOTHIECKUE U TPEHIOBBIE K
' BBI30BBI Pa3BUTHSI HEHPOHHBIX CETEH
CoBpeMeHHbIE =
BersiBneHne npudnH OMMOOYHBIX PEIICHUH
MPUIIOKCHUS, 3.6 SoKoit C3
Paspen 3 |unTepnperanus u TILY2OROR CeTH
N 3.7 Pa36op mpumenenus Explainable Al: SHAP, LIME C3
TIEPCTIEKTHBHI HEHPOHHBIX
cereii 3.8 [IpakTuka NOCTPOEHHUSI aBTO3HKOAEPA C3
3.9 Otryeckue acrekThl renepanyu u deepfake C3
OuHANBHBINA Pa300p MPOSKTHBIX PEIICHUN:
3.10 UHTETpalHs MOZEIH, MOHUTOPUHT U 00bsICHEHHE C3
pe3yipTaTa
3.11 Pa3paboTka 1 aHAJIM3 MPOCTOTO aBTOIHKOAEP JIP
3.12 Peanuzanus GAN a5s reHepaliiyi CHHTETHYECKHIX P
' JTAHHBIX WJIH H300pakeHI
MUHH-TIPOEKT: HHTETPaIs CyIECTBYIOIIEH
3.13 HelipoceTH B HeOombIoe npusnoxenue (NLP, CV, JIP
Time-Series)

* - 3anonHsgercs Toibko 1o OUHOM dopwme obyuenust: JIK — aexyuu, JIP — nabopamopuwvie pabomut, C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHaleHue ayIuTOpuU

Crnenmnanu3npoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, IO u
MaTepHaJibl 1JIs 0CBOEHUS
AUCIHUTLTUHBI
(mpu HEOOXOAUMOCTH)

JlexunonHnas

Aynauropus JUTsl IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIA, OCHAIIIEHHAS
KOMIUIEKTOM CIEIUATU3UPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHYECKUMU
CpeICTBAMU MYJIbTUMEINA MTPE3CHTAIIHIA.

KomnerotepHslit
KJ1acc

KomnbroTepHbIi Ki1acc 11 MpOBEACHUS
3aHATUH, TPYNIOBBIX U MHAUBUIYAJIbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJIS U
MPOMEXKYTOYHOU aTTeCTAllMU, OCHAIICHHAS
MePCOHAIBHBIMUA KOMIIbIOTEpaMu (B
KOJIMYECTBE 25 IIT.), TOCKOH (IKpaHOM) H
TEXHUYECKUMH CPEICTBAMH MYJIbTUMEIAA

NIPE3CHTALMM.




AyauTopus ISl IPOBEICHUS 3aHATUI
CEMHUHAPCKOT0 TUIIA, TPYIIOBBIX U
WHJIMBUIYAIbHBIX KOHCYJIBTALNM, TEKYIIEro
KOHTPOJISI U IPOMEXKYTOYHOU aTTeCTaIlNH,
OCHaIllEHHAsI KOMILJIEKTOM
CHeIMaJIu3uPOBAHHON MeOEIH U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEINA
Mpe3eHTaIIN.

CemuHapckas

Ayautopus JUIsi CaMOCTOSITEIIBHON pabOThI
oOyuaromuxcst (MOKET UCTIOIb30BaThCS IS
MPOBEACHUSI CEMUHAPCKUX 3aHITUI U
KOHCYJIbTaIUi ), OCHAILIEHHAS! KOMILIEKTOM
CHeIMaTU3UPOBAHHON MeOeH U
KoMmmbroTepamu ¢ goctynom B OQUOC.

Hns

CaMOCTOSITEIILHOM
paboThI

* - ayauTOpUs I CaMOCTOATENFHON paboThl oOydatrontuxcs ykaspBaetcss OBA3SATEJIBHO!

7. YYAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

Ocnoenas numepamypa:

1. OcHOBBI MaIIMHHOTO O0YYEHUS U HEUPOHHBIE ceTU. ydeOHoe mocodue [DIeKTpOHHbBIN
pecypc] / Boopukopa Exarepuna BacunseBHa [u 1p.]. - M.: PYJIH, 2024. 124 c. ISBN 978-5-
209-12322-4 URL:
https://mega.rudn.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=517203&idb=0

2. 'yndennoy A., benmxuo U., Kypsmis A. ['mybokoe oOyuenue / miep. ¢ anr. A. A.
CrnunkuHa. — 2-¢ 3., uctp. — M.: IMK Tlpecc, 2018. — 652 c.: uB. mwi. ISBN 978-5-97060-618-
6

3. lomre @. I'mybokoe obyuenue Ha Python. — CII6.: ITurep, 2023. — 576 c.

4. Huxonenxko C., Kanypun A., Apxanrensckas E. ['mybokoe o0yuenune. — CII0.:
[Tutep, 2018. — 480 c.

Hononnumenvnas rtumepamypa:

1. Cymens P.B., Kokaes A.9. HEUPOHHBIE CETU 1 X KJIACCUDUKAILIMSL.
OCHOBHBIE BUJIbI HEMPOHHBIX CETEU // Becthuk Hayku. 2023. Beimyck Homep 8 (65)
toM 1, C.186-189

2. Unrepuet-pecypc: https://neuralnetworksanddeeplearning.com/

3. Xaiikun C. Heiiponnsie cetu. [lonnblii kype. — M.: Bunbsmc, 2020. — 1104 c.

4. Hagan M. T., Demuth H. B., Beale M. H., De Jesus O. Neural Network Design. —
2016

5. Tanymikun A. W., Hpimkun . 3. HelipoHHble ceTr: HCTOpUS pa3BUTHUS TEOPUU. — M.:
AnpsauC. 2016. — 839 c.

Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:
1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTyA€HTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMH 3aKJIIOYEHHBIX JJOTOBOPOB
- DnekTpoHHO-0mbMoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas Oudanoreka onnaiiiy» http://www.biblioclub.ru
- OBC «IOpaiit» http://www.biblio-online.ru
- OBC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru
- OBC «3nanuym» https://znanium.ru/
2. ba3bl JaHHBIX ¥ TOMCKOBBIE CHCTEMBI
- Sage https://journals.sagepub.com/
- Springer Nature Link https://link.springer.com/




- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxomerpudeckas 6a3a nanueix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 05t cCAmMoCcmosamenbHol pabomol 00YVHaAOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nekuwmit no nuciumiune «Heitponasie cetn.

* - Bce yueOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MeIIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuinasl B TYHUC!



PA3BPABOTYMUK:

3aBenyrouuii kadeapoit
NPUKIIAJJHOTO UCKYCCTBEHHOT'O

Ilomonbko IlaBen

HHTEJUICKTa MuxaiinoBud
Jonoxcnocmo, BYIT Tloonuce Damunus U.O.
PYKOBOJUTEJIb BYII:
3aBenyromuii kadeapoit
IIPUKJIAJHOTO UCKYCCTBEHHOTO Ilomonpko IlaBen
HHTEJUIEKTA MuxainoBuy
Honocnocmo BYIT Ioonuce Damunus U.0.
PYKOBOJUMTEJD OII BO:
3aBenyromnuii kageapoit
IIPUKJIATHOTO UCKYCCTBEHHOIO ITogoneko ITaBen
HHTEJUICKTa MuxaiinoBuy
JHonxcnocmo, BYTT Ioonuce Damunus U.0.
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