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MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma aucuuminasl "HeiipoHHsle ceTn" mo HanpaBieHHIO TOAroToBKH (crermansHocti) 09.03.03
"IMpuxnanuas nHGopMaTrKa" HanpaBaeHHOCTH (podrmio) U T-pemenns u TexHOIorny 06paboTKH JaHHBIX B SKOHOMHKE cTp. 3
OI'BOY BO «Henl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II)IO OCBOCHHA JUCHUILIMHBI «HeﬁpoHHbIe CETU» ABJISICTCA: @OpMHpOBaHI/Ie

TEOPEeTHYECKUX 3HaHUH B 00JIACTH Pa3padOTKH HHTEUIEKTYaIbHBIX HHPOPMAIIMOHHBIX CHCTEM, HCIONB3YIOLIMX amapaT MalIiHHOTO
00y4YeHHUs1, KOTOPBIE MO3BOJISIOT PelaTh MPAKTHUECKHE 331a4H aHAJIN3a JAaHHBIX B UCCIICIOBAHUAX U OU3HEC MTPUIIOKECHUSX.

321)18.‘{3MI/I OCBOCHHSA NUCHHUIIIIUHBI ((HeflpOHHLIe CCTH) ABJIAKOTCA:

- U3Y4YCHHUC OCHOBHBIX NPUHINUIIOB OpTraHU3allun I/IH(i)OpMaI_[I/IOHHLIX IIpONLECCOB B

HEHPOKOMIBIOTEPHBIX CUCTEMAX,

- (hopMHUpOBaHHE JIOTHIECKOTO MBILIIICHUS;

- (hopMUpOBaHHE HABBIKOB Pa3paOdOTKU M peasT3allii IPOrpaMMHBIX MoJerei

HeﬁpOKOMHL}OTepHI)IX CHUCTEM,

PeSyJILTaTLI O6y‘IEHI/IH 110 JUCOUILUIMHE HAITPABJICHBI HA TOCTHXXCHUEC NHIUKATOPOB!

I1K-4.1. [IleMOHCTpUPYET 3HAHNE CETEBBIX TEXHOJOT UM, I3bIKOB IPOrPAMMHUPOBaHHUs, 023 JaHHBIX U TEXHOJIOTHIT OM3HEC - AaHATUTHKU U
MAaIIMHHOTO 00yUYeHHS

ITK-4.2. [leMOHCTpUpPYET YMEHUE OCYLIECTBIATE BHIOOP MPUKIAIHOIO IPOrPaMMHOI0 oOecrieueHus, 6a3 JaHHbIX, CETEBBIX
TEXHOJOTHH M TeXHOJOTHH OM3HEC-aHAMTHKN U MAIIHHHOTO O0YYCHUS

[1IK-4.3. ImeeT mpakTHIECKUH OIBIT UCIIOIB30BAHISI COBPEMEHHBIX SI3BIKOB MMPOTPAMMHUPOBAHMUS, 033 TaHHBIX H TEXHOJIOTHI
OHM3HEC-aHAIUTHKN U MALTMHHOTO 00y4YeHUS

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIT: |Bl .B.J1B.04.02

2.1 TpeOoBanus K NpeABapUTEIbHOH NOATOTOBKE 00y4Yalomierocs:

MarunHoe o6yqel-me u HHTGJ’IJ’ICKTyaﬂbeIﬁ aHaJIn3 JaHHBIX

CucTeMHBII aHaIU3 U MOAEIHPOBaHUE

PazpaboTka cepBepHBIX NPUIIOKEHHH Ha s13bIKe Python

2.2 JIncuuMnIuHbI U PAKTHKH, JJIs1 KOTOPHIX OCBOEHHE TAaHHOH TUCHMIIMHBI (MOAYJIs1) HE0OX0AMMO KaK NMpeAlecTByolee:

BrinosHeHye U 3a1ura BEITyCKHOM KBann(UKaMOHHON paboTh

[TpousBoacTBEeHHAs MIPAaKTHKA (HAYYHO-HCCIIEA0BATEIbCKAs paboTa)

IMpousBoacTBEeHHAs MPAKTHKA (MIPEAIUIUIOMHAS IPAKTHKA)

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAYyJis)

IIK-4: Cnioco0eH pemiaTh NpUKJIaIHbIE 321241 c00pa, 00pa00TKH M AaHAJM3A JAHHBIX NPEANPHUATHS C IPUMeHEeHUeM
TEXHOJIOTHi 6a3 JaHHBIX, COBPEMEHHBIX SI3IKOB IPOrPaAMMHPOBAHMS, CETEBBIX TEXHOJIOTHii, TEXHOJIOT Wi OU3HEC- AHAJTUTHKH
W MAIIMHHOTO 00y4YeHust

3HaTh:

COBpEMEHHbIE HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIC ¥ MHTEIUIEKTYAIbHBIC TEXHOJIOTHH, WHCTPYMEHTAIBHBIC CPE/IbI,
MIPOTPaMMHO-TEXHUYECKHE TIIATPOPMBI IS pelieHus Npo¢ecCHOHAIBHBIX 3a1ay.

METO/IbI TIOCTAHOBKY 3a/1a4, TIPOBEJICHUS M aHAJTN3a TECTOBBIX U KCIIEPUMEHTAIBHBIX UCIIBITAHUN pabOTOCIIOCOOHOCTH CHCTEM
HCKYCCTBEHHOT'O UHTEJJIEKTA.

(GYHKIIMOHAIBHOCTH COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEACTB U CUCTEM NPOrPaMMHUPOBAHHUS B 00JIACTH CO3JaHUs MOJeIeH
HCKYCCTBEHHBIX HEHPOHHBIX CeTeH

YMeTb:

000CHOBBIBaTh BEIOOP COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX U HHTEIUIEKTYaJIbHBIX TEXHOJIOTHH, pa3pabaTbiBaTh
OpHUTHHAJIBHEIE IPOrPAMMHBIE CPENICTBA VIS pelIeH st Ipo(heCCHOHATIBHBIX 3a/ad.

CTaBUTH 33/1a41 ¥ IPOBOJUTH TECTOBBIE U IKCIIEPUMEHTAIbHBIE UCIIBITAHHUS PA00TOCIIOCOOHOCTH CUCTEM HCKYCCTBEHHOTO
HHTEJUIEKTa, aHaJIM3UPOBATh PE3ybTaThl U BHOCUTh U3MEHEHHUS

IIPOBOJMUTH OLIEHKY M BHIOOp MOzEsel HCKYCCTBEHHBIX HEHPOHHBIX CETel M MHCTPYMEHTAJIbHBIX CPEJICTB JUIsl PEIICHHs 3a4a4

© ®I'bOY BO «Henl'V»
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MUMHOBPHAVYKHM POCCUI

DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
YUPEXAEHUE BbICIIET0 00pa3oBaHuUs

«Yenabunckuii rocynapctBeHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nucuuminss! "HelipoHHbIe ceTH" 10 HalpaBiIeHUIO NOAroToBKH (crermansHoctH) 09.03.03
"IMpuxnanuas nHGOpMaTHKa" HarrpaBiieHHOCTH (TIpodrmo) M T-perienns i TeXHOIOrHr 00pabOTKH JaHHBIX B 9KOHOMHUKE

®I'BOY BO «Henl Y»

cTp. 4

MalIHuHHOI'O 06y'-IeHI/IH

MPUMEHSTH COBPEMEHHBIE HHCTPYMEHTAIBHBIE CPEICTBA M CHCTEMBI IIPOrPaMMHUPOBAHUS IS pa3paboTKH U 00ydeHHs Moaeneit
HCKYCCTBEHHBIX HEHPOHHBIX CETeH

Baanern:

METOZaMH pa3pabOTKH OPUTHHAIBHBIX IPOTPAMMHBIX CPEJICTB, B TOM YHCIIE C UCIOIb30BAaHHEM COBPEMEHHBIX
nH()OPMAIOHHO-KOMMYHHKAITHOHHBIX U HHTEJUIEKTYAIbHBIX TEXHOJIOTHH, IS penIeH s Npo(ecCHOHaIbHBIX 3a/1a4.

B pe3yabTaTe 0CBOCHHUS JUCHUILIHHBI 00y4aloLIuiics 10/KeH

3.1|3unarth:

3.2|YmerTn:

3.3|Bnagern:

4. OFbEM JUCIHUIIJIMHBI (MOIY.JIsT)

O6wasn TpyaoemMKocTb

33ET

4acoB Ha KOHTpONIb : 4
KOHTaKTHas pabora: 11,4
HKP: 3,4

Yacos o yueOHOMY utany : 108 Bunbr koHTpOIST HA Kypcax:
B TOM YHUCIIE :

ayINTOpHBIC 3aHATUS © & 3a4yeTsl 4

caMoCTosTeNbHas padoTa : 92,6

5. CTPYKTYPA U COJIEP)KAHUE IV CLHUILIMHBI (MOLY.JIS)

Kon HaumeHnoBanue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | Yacos JlutepaTtypa
| 3aHATHSA [ Kvpc

Paznen 1. Beenenne

11 Buonoruueckuii HelpoH YenoBeyeckoro Mo3ra. IIoHsITHEe HCKYCCTBEHHOTO 4 0,2 |[JI1.1JI1.2 J11.3J12.1
HEeHpOHa U UCKYCCTBEHHON HelpoHHOH ceTr. Cepbl MpUMEHEHHS J12.2J12.3
UCKYCCTBEHHBIX HEHPOHHBIX ceTei /JIex/ 213233
Pa3nen 2. Moaeab HelipOHHBIX ceTeit

2.1 Monens Helipona Mak-Kamtoka—ITurca. [lepcentpon. I'mybokast HelipoHHas 4 0,2 | JI1.1J11.2 J11.3J12.1
CEeTb NPAMOTO PaCHPOCTPaHEHUA. BrruncnuTenpbHas MOLUIHOCTb NEPCENTPOHA. JI2.2J12.3
/JTex/ 019233

2.2 Hammucats koMIbIOTEpHYIO IporpamMmy Ha si3bike Python 3 co3nmatomryro 4 1 JIT.1 J11.2 JI1.3J12.1
00y4aroIyt0 HEHPOHHYIO CETh JIJIsl PACTIO3HABAHUSI PYKOTIMCHBIX ITUQP C J12.2J12.3
MCIIOJIb30BAaHUEM METO/Ia IPaJIUEHTHOTO cIycKka u 0a3bl maHHbix MNIST /TIp/ D1 92 53
Paznen 3. I'paguenTHbIi cnyck

3.1 BosmoxHOCTh 00yueHHs1 HeHpOHHOH ceT. TpyaHOCTH ¢ 00yueHreM 4 0,2 |[JI1.1J11.2 JI1.3J12.1
HEePCENTPOHHBIX ceTei. CurMonaaabHbIN HeMpoH (curmounn). Monens JI2.2J12.3
o0y4eHus: HelipoHHOH cetn. OOyyaromas u TeCTOBbIe BEIOOPKH. DYHKIHA 2102233
norepb (croumoctHast pyHKus). CpetHeKBaIpaTuiecKas omuoka. 3agada
pacro3HaBaHus pyKOMCHBIX IUdp. basa nanubix MNIST. O0yuenne
HEHPOHHOH CEeTH METOAOM I'PAIUEHTHOT0 cIycka. [lepexos kK BeKTOPHBIM
orepanusaM. AJTOPHTM CTOXaCTHUECKOTO TPAIUEHTHOTO CITyCKa.
/JTex/

© ®I'bOY BO «Henl V»
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OI'BOY BO «Henl'V»

3.2 CocraBUTh MUHU-0TYET/ 3cce Ha TeMy «KauecTBO pacro3HaBaHUs U CKOPOCTD 1 JI1.1J11.2 J11.3J12.1
00y4YeHHs HEUPOHHOI ceTry. [1Jist 3TOro MOCTapaiTech OTBETUTh HA J12.2J12.3
crenyomue 0109233
Borpockl: 1) Kakne, Ha Bam B3riisiz, mapamMeTphl IPIMEHIEMOT0 METo1a
00ydeHHs, BIUAIOT Ha Ka4eCTBO 00ydeHUs HeHpoHHOH ceTn? OnumuTe
MIpe/IoiaraeMblil XapakTep BIUsSHU. 2) Biusiet au Tonosorus cetu Ha
Ka4ecTBO
ee 00yueHus? OnumuTe NpearnonaraéMslii Xxapakrep BIUsHus. Mcnonbsys
HaIMCAaHHYIO paHee MPOrpaMMy JUIsl paclio3HaBaHUS PYKOIMHUCHBIX IH(D,
co3jaiiTe U 00y4uTe HECKOJIbKO HEHpOHHBIX ceTell. Co3/laBaeMble CETH
JIOJDKHBI
HMETh Pa3HyIO TOMOJOTHIO. JIIs KaX 0! ceTu MonbITaiTech M0100paTh
ONITHMAJIBHBIE TIApaMETPHI IS 3aITyCKa IPOLEeTypbl 00yIeHHS METOI0OM
rpaJueHTHoro ciycka. /IIp/

Paznen 4. MeToa 00paTHOro pacnpocTpaHeHHs OIHOKH

4.1 Meton 06paTHOTO pacrnpocTpaHeHus OOk, DyHKIMS OTEph Ha OCHOBE 0,2 | JI1.1J11.2 JI1.3J12.1
nepexkpecTHoi suTponun. @opMyibl 00paTHOTO PacpOCTPAHEHHS OMINOKU J2.2712.3
UL 0102233
cily4as IepeKpecTHOH sHTponuu. /JIex/

4.2 HanwucaTh KOMIIBIOTEPHYIO ITpOrpaMMy Ha si3bike Python 3 co3nmaromyro u 1 JIL.1J11.2 J11.3J12.1
00y4aroIyt0 HEHPOHHYIO CETh IS paclio3HABaHUS PYKOIIHUCHBIX UMD C J2.2J12.3
HCTIOJIb30BaHUEM METO/a IPAIMEHTHOTO CITyCKa ¥ CTOMMOCTHOHN (DyHKIIMK Ha 2132093
OCHOBE MEPEKPECTHON SHTPOIHU.

Mp/
Pa3gen S. CroumocTHast pyHKIMSA HA OCHOBE NePEeKPECTHOI SHTPONUM

51 OyHKIHA TOTeph HA OCHOBE TiepekpecTHOU aHTpormn. Dopmysl o6paTHOTO 0,2 | JI1.1J11.2 JI1.3J12.1
pacnpocTpaHeHus OMIMOKH ISl ClTydasi epeKpecTHOM SHTponuu. /JIex/ J2.2J12.3

213233
Pazgen 6. IlepeoOyyenne u peryJisipu3anus

6.1 [TepeoOyuenne. Banmnanuonnas Beibopka. Perymsprsanus L1 n L2. 0,2 | JI1.1J11.2 JI1.3J12.1
IMpopexusanue (dropout). MickyccTBeHHOE yBeIMueHUE 00ydaloIeil BBIOOpKU J2.2712.3
(ayrmenTanus 1aHHbIX). TeXHUKH, yiIydIIaonme o0ydeHne HeHPOHHbIX CETeH. 2102233
WHunmanusanys BECOB ¥ CMEIIEHUH Ha OCHOBE HOPMAaJIbHOTO paclpeaeeHHs.

YMeHblIeHne cKopocTr 00yueHus. [ paIueHTHBIH CITyCK Ha OCHOBE UMITYJIbCA.

AJITOPUTMBI € aJaliTUBHON ckopocThio o0yuenus: AdaGrad, RMSProp, Adam.

ReLU u npyrue anbrepHaTUBHBIC (QYHKIIMN aKTHBAITUH.

/JTex/

6.2 [IpumeHeHne crienuann3upoBaHHbIx onbmoTek. Keras /TIp/ 1 JIT.1J11.2 J11.3J12.1

J2.2712.3
01039233

Paznen 7. ®ynkuus Softmax

7.1 HeiiponHas ceTh ¢ pacnpeieneHleM BeposTHocTell. Mcnonb3oBanue GyHKIUU 0,2 |JL.1J11.2J11.3]12.1
softmax B kauecTBe (PyHKIMU aKTHBAIIUK BBIXOTHOTO CJIOSI. J12.2J12.3
/Jlex/ 0109233
Paznen 8. CBepTouHble HelipOHHBbIE CeTH

© ®I'BOY BO «Henl'V»
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8.1 Caeprounsle Heliponnsle cetu (CHC). Criou cBepTku u mynunra. [Toctpoenue 4 0,2 |JI1.1J11.2J11.3]12.1
KapT npu3HakoB. SAapo ceeptku. Max-mymunr u L2-mynuar. CHC most J12.2J12.3
pacnoszHaBanus pykonucHbIx nudp. [Ipeumymectsa CHC. IloTeHnnanbsHele 0109233
npobemsl, cBsi3aHHbIe ¢ ucnoib3oBanueM CHC. Chepsr npumenenus CHC.

HeiipoOuonoruyeckue OCHOBaHUS CBEPTOUHBIX CETEH.
/Jlex/
8.2 ITpumenenue cnenuanu3upoBaHHbelx 6ubnuorek. TensorFlow u Keras /IIp/ 4 1 JI1.1J11.2 J11.3J12.1
J12.2712.3
30103233
Paznen 9. PekyppenTHble HelipOHHBIE CeTH

9.1 Pexyppentasle Heliponnsie cetd (PHC). [IBynanpasiennsie PHC. I'my6okue 4 0,2 |JI1.1JI1.2 JI1.3J12.1
PHC. Beatunsasie PHC. Cetn monroit kparkocpounoit namsita (LSTM). J12.2J12.3
Bentuibnsblii pekyppeHTHbIH Moayab (GRU). ABTOKOIUPOBIUKH 30103233
/JTex/

9.2 bubmuorexu aist riry6okoro odydenus PyTorch /TIp/ 4 1 JI1.1J11.2 J11.3J12.1

J12.2712.3
301032 33
Paznen 10. UcTopus pa3BuTHS HelPOHHBIX ceTeil
10.1 [Ucropust HEHpOHHBIX ceTel U rTybokoro ooyueHus. /JIex/ 4 0,2 | JI1.1J11.2 JI1.3J12.1
J2.2712.3
213233
Paznen 11. CamocTtosiTesqibHasi padoTa
11.1  |M3yd4eHue OOMOJHUTEILHOTO MaTepHaa o OCHOBaM JIHHeHHOH anreopst /Cp/ 4 40 JIT.1 J11.2 JI1.3J12.1
J2.2712.3
213233
11.2  |M3y4eHue QOMOJHUTEILHOTO MaTepHaa o MPOrpaMMHUPOBAHHIO Ha SI3bIKE 4 52,6 |JI1.1J11.2 J11.3J12.1
python /Cp/ J2.2712.3
213233
Pa3znen 12. Unas konTakTHas padota
12.1 WupuBuayanbHble KOHCYJBTAIMU, TEKYIHH KOHTposb /MKP/ 4 3,4 JI1.1 J11.2 J11.3J12.1
J12.2712.3

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUI0OB OLICHOYHBIX CPEACTB

[Ipaktuyeckas paboTa, TECTUpPOBAHHUE

6.2. TunoBbie KOHTPOJIbHBIE 32JaHHS M MHbIE MaTepHAJIbI JUISl TEKYLIeH aTTecTaluu

CocraBuTh MHHHU-0TYET/ 3cce Ha TeMy «KaduecTBo pacno3HaBaHUs ¥ CKOPOCTh 00y4YeHUs] HEHpOHHOH ceTw». J[jist aToro nmocrapainTech
OTBETUTb Ha CJIEAYIOIINE BOIPOCHIL:

1) Kakwue, Ha Bai B3rJisi1, mapaMeTpbl IPUMEHSAEMOT0 MeTo1a 00yUICHHS, BIUSIOT Ha Ka4eCTBO 00y4eHus HelpoHHoM cetu? Onuimre
MIPEIIoaraeMblii XapaKkTep BIUSHUSL.

2) Bausier nmu Tomosorusi CETH Ha Ka4ecTBO €€ 06yquI/1$1? Onuiure npez[nonaraeMLH‘/’I XapaKTep BIUSHUA.

I/ICHOJ'ILSySI HaHI/IcaHHyIO paHee nporpaMMy JUIS pacriO3HaBaHU pyKOl'[I/ICHLIX HI/I(I)p, COBZ[aI/ITe u 06y‘II/ITe HCCKOJIBKO HerOHHLIX
b b /1 b b
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OINITUMAJIbHBIC TApaMETPhI IJIA 3aITyCKa MPOUCAYPhI O6y‘{eHI/I$I METOAOM I'PaJUCHTHOTO CITyCKa.

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI U 3aJJaHUA JJIsA l'lpOMe)RyTO'lHOﬁ aTrecTaluu

Crucok BOIIPOCOB:

SRR Sl e

buonornueckuii Helipon
Ilepcentpon

I'paguent

[aru anropur™Ma 0OpaTHOTO PacpOCTPaHEHHS
OTianuuTeNnsHBIE CBOMCTBA MEPEKPECTHON SHTPOTIHH
Perynspuzanus L1 vs L2
AnbTepHaTHBHBIE (QYHKIIHMN aKTUBALIUH
XapaKTepUCTHKH PA3IMYHBIX (HYHKIUH aKTUBAIIH
CBepTouHbIC HEHPOHHBIE CETH

6.4. Kputepuu oneHnBaHus

Tect COACPIKUT 9 PaBHO3HAYHBIX BOIIPOCOB 1 pacCUUTaH Ha 45 MuH. ,Z[aeTCﬂ JBC IIOIIBITKH. BTOpaH IIOMBITKA HE 3aBUCUT OT nepBoﬁ.
KonuuecTBo 6amios PaBHO KOJIHNYCCTBY IIPABUIIBHBIX OTBETOB Ha BOIIPOCKHI TECTA.

OcranbHble 0a/UIbl HAKATUTHBAOTCS 32 BBITIOJIHEHHE 6 MPaKTHYECKUX paboT (mo 4 6asia kaxaas) u 4 TectupoBanuii (1o 3 6asia 3a
KaOKITBIN)

I1pu orleHNBaHUY PE3yIIBTATOB YIEOHOH AESATEIBHOCTH 00YJaOIMIEToCs 0 JUCIUIIINHE HCTIONb3yeTcs 0aIbHO-PEHTHHTOBAs
CHCTEMa OLICHUBAHUS PE3yJIbTATOB yUCOHOM IeITEIBHOCTH O0ydaroInXcs 3a4TeHo: BennuuHa peifTHHra o0ydJaromerocs no
muciurinae 60...100 %.
He 3aureno: Benuunna peiitunra odyuaronierocst no aucuuniuse 0...59 %

7. YHEBHO-METO/JMYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUIIJIMHbBI (MOAY JIST)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas aUTEpaTypa

ABTOpBI, COCTABHTEIH 3arnaBue W3zpatensctBo, Tox| Pecype
JI1.1 |PaGueBckwmii A. H. CuHTeTHYeCKHe JaHHBIE H Pa3BUTHE HEUPOCETEBBIX TEXHOJIOTHH: Mocksa : FOpaiir, 9BC
yueOHoe nocoOue i By30B 2024
(https://urait.ru/bcode/545036)
JI1.2 |Tepneuxwuii A. C., HetipoHHble ceTn 1 UCKYyCCTBEHHBIH HHTEIJIEKT: OCHOBBI HEHPOHHBIX |JInmrernk : 9BC
Tepnenxkas E. C. cereli Ha s3bike Python: yueOHO-MeToqMUECKOE TOCOOHE Jlunenxuii
(https://biblioclub.ru/index.php?page=book&id=718176) rOCyIapCTBEHHBIH
Mearoru4ecKui
YHUBEPCUTET HM.
ILII. CemenoBa-
Tsan-Illanckoro,
2023
JI1.3 |beccmepthbiit M. A, |Cuctembl HCKYCCTBEHHOT'O MHTEIUIEKTa: yueOHoe rmocodue juia cno  |Mocksa : FOpaiir, OBC
(https://urait.ru/bcode/534964) 2024
7.1.2. lonoHUTeIbHAS TUTEPaTypa
ABTOPBI, COCTABHUTEIH 3arnaBue W3patenscTBO, Tox| Pecype
JI2.1 |AnTonmo [1., Cymxur |bubaunoreka Keras — mHCTpyMeHT rirydokoro o0ydenusi. Peanuzanus |Mocksa : JIMK 9BC
II. HEeHpOHHBIX ceTel ¢ nmomoinkio oudnauorex Theano u TensorFlow IIpecc, 2018
(https://e.lanbook.com/book/111438)
JI2.2 |llleBuyenko JI.T., IporpammupoBanue Ha PYTHON B cpene IDLE: yueOHoe nocobue |[HoBocuOupck : 9BC
HpyxunuHa T.B. (https://znanium.com/catalog/document?id=396958) HoBocubupckwuii
TOCY/IapCTBEHHBIN
TEeXHUUYECKUH
YHHUBEPCUTET

(HI'TY), 2020
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yast IporpamMMa JucHUIUTHHEl "HelipoHHbIe ceTH" 10 HanpaBIeHHIO MTOATOTOBKY (CIIENUATBHOCTH .03.
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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI2.3 |Tpyxan A. A., Jluneiinas anreOpa U IMHEHHOE porpaMMupoBaHue: yueOHoe Cankr- [letepOypr 9bC
KortyHnenko B. T. nocobue : Jlans, 2022
(https://e.lanbook.com/book/212519)

7.2. Ilepeyens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"

D1 |Jlasb [DnekTpoHHSBIH pecypc] : anekTpoHHO-OnbnuoTeynas cucrema (OBC) / m3narenscrso Jlans. — URL: http://e.lanbook.com
http://e.lanbook.com

32 |Znanium.com [DnekTpoHHBIN pecypce] : AneKTpoHHO-O0ndIHoTeuHas cucrema (ObC) / Hayu. anekTpoH. 6-ka
http://znanium.com/ http://znanium.com/

33  [FOpaiiT [DnekTpoHHbI pecypc] : anekTpoHHO-0ubmorednas cucrema (OBC) / m3natenscrBo FOpaiit.  https://urait.ru/

7.3 IlepeyeHb HHGPOPMALMOHHBIX T€XHOJIOTHii

7.3.1 TIporpammHoOe oGecneyeHne

LMS Moodle

Python

1O Kaspersky

7.3.2 IIpodeccnonaibubie 02361 JTAHHBIX M HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. Hayunas snexrponnas oubnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHas snexkTpoHHas
6ubaHoTeka : caifT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pesxxum mocTyma: st 3aperiucTpup. mojbp3oBareneit. — Texcr :
3JIEKTPOHHBIM.

2. HanmonanbHas 3nekrponHas 6ubnuoreka (HIB) (https://rusneb.ru/) Hanmonanshas snekrponHas 6ubnmorexa (HOB) :
00BETMHEHHBIN JIEKTPOHHBII KaTaior (OHI0B poccuiickux OubmuoTek : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTANBHBIX 3a710B OuOnoTeku Uenl'V. — TekcT : 3eKTPOHHBIH.

3. Ilpesnnentckast 6udmmoreka (hitps://www.prlib.ru/) [Ipesunentckas 6nbnuorexka : 3ICKTPOHHAs HALMOHAIIBHAS OGUONHOTEKA © CAHT
/ ®I'BY Ilpesunénrckas 6ubmmoréka imenn b. H. Enpruna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
JJIEKTPOHHBIH.

4. CrpaBouHo-tipaBoBas cucteMa «Koncymprantllmocy (http://www.consultant.ru/) Koncynsrantllntoc : cnpaBogno- mpaBoBast
cucreMa : 6a3a aHHbIX / PernonanbHelii neHTp npasoBoi nnpopmanuu Mudopmmpaso. — Mocksa, 1992 — . — Pexxum ngoctyna: u3
YHUTANBHBIX 3aJI0B OHOIHOTEKN. — TeKCT : 3TeKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHbBI (MOYJIST)

Jlns peanuzanyu AUCUUILTAHBI HCHIOJIB3YIOTCS YUeOHbIC ayAUTOPUH ISl IIPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHI
CEMHMHApPCKOTO TUIIA, TPYIIIOBBIX U MHIUBHUYyaIbHBIX KOHCYJITAIMH, TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTallny, a TaKKe
MTOMEIICHHS U1l CAMOCTOSITEIBHOW PabOTHI.

YueOHbIe ayANTOPUH YKOMIUIEKTOBAHbI CIICHATN3UPOBaHHON MeOEIbI0 i TEXHUIECKHIMU CPEACTBAMU O0YUEHHS: 0CKa, MapThl,
MYJbTUMEAUHHOE U ayJH0000PYA0BaHHE.

Jlns npoBeeHns 3aHATUH JIEKIMOHHOTO TUIIA IPEJIaraloTcst Habophl JEMOHCTPAHOHHOTO 000pyI0BaHUs U y4eOHO- HarJIAIHbIX
noco6uii: nudpoBsie 00pa30BaTEILHBIC PECYPCH, & TAKXKE UCIIOIb3YETCs IEPEHOCHOE U / WIIM CTAllMOHAPHOE MYJIbTUMEIUIHOE
obopynoBaHue (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JInst ceMUHApCKUX 3aHATHH UCTIOIB3YIOTCS ayJUTOPHU OCHAILEHHbIE OOBITHOMN JOCKOH, TApTaMH, IEPEHOCHBIM MYJIBTHMEIUHHBIM U
ayanoo0opyaoBaHHEM (B Cilyyae HEOOXOIUMOCTH).

[TomerieHust 111 CaMOCTOSITENBHOM PabOThl 00YHAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM C IMOJKIIOYEHHEM K CETH
"NuTepHeT" ¥ 00ecrieyeHneM JI0CTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA.

9. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOHIUXCS IO OCBOEHHIO JUCHUIIJIMHBI (MOLY JIsS)

VYcnemHoe u3ydeHne Kypca TpeOdyeTr oT 00yJaroIixcs HOCSIICHHS JICKIUH, aKTHBHON paboThl HAa CeMUHApaXx, BHITIOIHEHUS BCEX
Y4eOHBIX 3a/IaHH PENo/aBaTelNs, 03HAKOMJICHHUS ¢ 0a30BBIMH y4eOHUKAMH, OCHOBHOMW ¥ JIOTIOJHUTEILHON JINTEPATypoi. 3amnuch
JIEKIUK — 0J{Ha U3 (POPM aKTUBHOI pabOThI CTYICHTOB, TPEOYIOIasi HABBIKOB U YMEHHS KPATKO, CXEMaTHYHO, TIOCISIOBATEIBEHO U
JIOTHYHO (PMKCHPOBATh OCHOBHBIE MTOJIOKEHUS, BEIBOIbI, 0000111eHUs, (hopMynupoBku. [Tocneayromas paboTa Hal TEKCTOM JICKLIUK
BOCKpEIIAET B TAMSITH €€ COJlepIKaHKe, TI03BOJISICT Pa3BHBAaTh IKOHOMUYECKOE MBIIIUICHHE. B KOHIIE TeKIUK MPEroaaBaTeib OCTaBISET
BpeMs (5 MUHYT) JUIS TOTO, YTOOBI CTYEHTHI HMEIH BO3MOXKHOCTD 33JaTh YTOUHSIOIINE BONIPOCH [0 H3y4aeMOMY MaTepHaly.
Ba)kHBIM METOJIOM OOYYEHHUSI SBISICTCSI CAMOCTOSATENbHAS pad0Ta CTYJICHTOB C Y4eOHO-METOTUUSCKUMH MaTepHaIaMy, HayqIHOH
nutepatypoil. IIpu n3ydeHny ANCUUILIMHEI HEOOXOJUMO H3YYHUTh BOIIPOCKHI, KOTOPBIE MPENOAaBaTeNb BHIHEC Ha
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CaMOCTOSTENbHOE U3YUEHUE, ObITh TOTOBBIM K 00CYKIEHUIO 3TUX BOIIPOCOB.

K mpomexyTodHOif aTTecTaniy HeoOX0AUMO TOTOBUTHCS IIEICHANIPABICHHO, PETYISIPHO, CHCTEMAaTHIECKH U C IEPBHIX JHE o0ydeHns
o AaHHOU nucnuiinHe. ITocae 3Toro y o0ydarommerocs 10KHO cOpMUPOBATHCS YETKOE IpescTaBIeHue 00 00beMe U XapaKkTepe
3HaHUH W YMEHHUH, KOTOPBIMHU Hamo OyZeT oBIaAeTh o AuchuiumiHe. CucTeMaTHIeckoe BBIMOIHEHHE yaeOHOH paboThl HA TEKIHAX U
CEMUHAPCKUX 3aHATHSX [I03BOJIUT YCIEIIHO OCBOUThH JUCLUILINHY.

B ciydae nmpuMeHeHuUs pu 00y4eHUH AUCLUILIUHBL 3IEKTPOHHOIO 00y4YEeHUsl, AUCTaHIIUOHHBIX 00pa30BaTeIbHBIX TEXHOIOT Ul
obmieHre 00yJaromuXCst ¥ MPEToaBaTeNs OCYIIECTBIACTCS B PEKIME PeaTbHOTO BpEMEHH (OHIAHH-TIeKIN (BeOMHAPEI), UaTHl,
BUJI€0-KOH(EPEHIIUY U JIP.) UM OTJIOKEHHOTO BpeMEHH (cUcTeMa JUCTaHIIMOHHOro 00ydenust Moodle, hopyMsl, 3J1eKTpOHHAs 110YTa
U 11p.).

Bonbliryto yacTh BpeMeHU 00ydarouecs CaMOCTOSTEIbHO paboTatoT ¢ yueOHO-METOJUYECKUMU MaTepranaMy. CTyJEeHTbl UIMEIOT
BO3MOXKHOCTh KOHCYIBTHPOBATHCS C IIPETIOaBaTeNIeM 10 BCEM BOIPOCAM, BO3HUKAIOIIUM B XOJ€ CAMOCTOSTEILHON PabOThI
HOCPEICTBOM DJIEKTPOHHOM IOYTHI, COLIMANILHBIX CeTel U T.II.

Joctyn oOydarorierocs K yaeOHbIM pecypcaM B pexKUMeE OTIIOKEHHOTO BPEMEHH, CAMOCTOSATEIILHOM paboThl OCYIIECTBISIETCS Uuepes3
ceTb MIHTepHeT B yIOOHOM /ISl HETO MECTE, BPEMEHU U TeMIIE.

Ipu 06ydeHny U1 ¢ OTPAHMYEHHBIME BO3MOKHOCTSIMH 3IOPOBBS 3IEKTPOHHOE 00YUeHNE, IUCTAHI[OHHbBIE 00pa3oBaTeNbHBIC
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3MOXKHOCTb IIpUeMa-iepejaul HH(YOPMAIMK B JOCTYIHBIX I HUX (hopMax.

Peanu3amnys TUCIUILTHHBI ¢ TPUMEHEHHEM 3JIeKTPOHHOTO 00ydYeHH s, IUCTaHIIMOHHBIX 00pa30BaTeNbHEIX TeXHOIOTHi (Hanee — D0,
JOT) ocymectBiseTcs Ha oCHOBaHUU «I10JI0KEHUS 0 pealu3allul OCHOBHBIX U JIONOJIHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM ¢
HIpIMEHCHUEM SIIEKTPOHHOTO 00YUeHNMS U AUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (peiepabHOM TOCyIapCTBEHHOM
010/DKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BhICIIEro 00pa3oBaHus «HeIsiOMHCKHUM TocyJapCTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 TopsIKe 3aUeTa 00yJaroIIMHUCS TT0 OCHOBHBIM IPpo(ecCHOHAIBHBIM 00pa30BaTeIbHBIM IPOTPaMMaM BBICIIIET0 00pa30BaHMUS B
OI'BOY BO «Yenl'Y» pe3yabTaToB OCBOCHUS B OPraHU3aLUsX, OCYLIECTBILIIONIMX 00pa30BaTeIbHYIO IESITeIbHOCTh, YUeOHbBIX
HpeIMEeTOB, KypCOB, JUCIUILIHH (MOIYyeH), MPaKTUK, JOTIOTHUTEIBHBIX 00pa30BaTENBHBIX IPOTPaMM» MOCPEICTBOM IEKTPOHHOI
uHpopmaronHo-06pa3zoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanmsanui 00pa3oBaTenbHOH AestensHOCTH ¢ mpuMererneM D0, JJOT MoryT npUMEHATh KOMITOHEHTHI, He BXOJAIINE B IIEPEUCHb
AJIEKTPOHHOHM HHPOPMAIMOHHO- 00pa30BaTEILHON CPEIIbI.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoeHNe IMCIMIUIMHBI MHBAIMIAMHU U JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS OCYIIECTBISIETCS C MCIIOIb30BAaHUEM
CHEUHATbHBIX TEXHUYECKUX CPEACTB M HH(OPMAIMOHHBIX TEXHOJOIUl, MPEeNOCTaBIseMbIX PecypcHbIM yueOHO-METOAUIECKUM
LHEHTPOM 110 OOYYSHHIO WHBAJIHIOB M JIMI C OTPAaHWYEHHBIMH BO3MOXXHOCTSMH 310poBbsi Yenl'Y mo 3ampocy o0yyaromerocs
(MOOMIIBbHBIE CIIEIMAbHBIE TEXHUYECKHE CPEACTBAa A JMI[ C HApyHIEHUSAMH 3pCHUS M C HapYLIICHUEM CIIyXa, acCHCTHBHBIE
HH()OPMAIOHHBIE TEXHOJIOTHH).

IMpu HeoOXoauMoOCTH Iyl OOYJAIOLUIMXCS C HapyLIEHUSIMU 3peHHs Ha padodyuMx MecTaxX A NPOBEACHUS] NMPAKTHYECKUX WU
11a00paTOPHBIX 3aHATHN yCTaHABIMBAETCS CIIENUAIbHOE NpOrpaMMHOe oOecrieueHue (IporpaMma pedeBOil HaBUTALMH, pEueBbIC
CHHTE3aTOPbI, SKPaHHbIE JIYIIBI).

B yuebnble aynuTopun obecriedyrBaeTcsi OECPENnsITCTBEHHBIA NOCTYI I 00y4aromuXcsl ¢ UHBAJIUIHOCTHIO M C OIpPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3[J0pPOBbs. B ka0l aynuTopynu, rae o0ydaroTcsi HHBAIUBI U JMLA ¢ OTPAaHUYEHHBIMI BO3MO>KHOCTSAMH 3JI0POBbS,
IpeyCMaTPUBAETCS COOTBETCTBYIOLIEE KOIUUECTBO MECT Ul OOYUAIOMIUXCS ¢ YU€TOM HapYIIEHHUI UX 310POBbS.

Jlng ocBOeHMs IOUCUUIUIMHBI MHBAaIMJaM M JHMLIAM C OIPAaHMYEHHBIMH BO3MOXKHOCTSAMH 37I0POBbSl IPENOCTaBIAETCS JOCTYN K
MeYaTHBIM UCTOYHUKAM, UMEIOIMMCS B HaydHOl Onbnunoreke Yenl'V, ¢ momomipo crienuanbHbIX TEXHUYECKUX CPEICTB; AOCTYII C
MOMOIIBIO CNENUANbHBIX TEXHMYECKUX M MPOTPaMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHMKAM, IPEACTABICHHBIM B Qopme
AJIEKTPOHHOTO JIOKyMeHTa B hoHIe HaydHoU Onbimorexu Yenl YV Wi 3IeKTPOHHO-OHOIMOTEYHBIX CHCTEMAX.
VYuebHO-MeToANUECKHE MaTepHaNbl 11 00yJaromuXcsl U3 YMCIa MHBAIUIOB U JIMIl C OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 310POBbS
MPETOCTABISIIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUIEHHSIM UX 3T0POBbSl K OCOOCHHOCTSIM BOCIIPHATHS HH)OPMAIHH.

JI71s1 MTHBAIMIOB U JIUL C OTPAaHUYEHHBIMHI BO3MOKHOCTSIMH 30POBbSI OCBOCHHUE AUCIUIIIMHBI MOKET OBITh YACTHYHO HJIH OJHOCTBIO
OCYLIECTBIIEHO C UCIOJIb30BAaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOIHH.

Ilpn mnpoBeneHWM MPOMEXKYTOYHOM AaTTeCTAllMM IO IMCLMIUIMHE OOYYalOIMMCS C WHBAIWAHOCTBIO M C OTPAaHWYECHHBIMHU
BO3MOMKHOCTSIMU 3JI0POBbsl OO€cCleUunBaeTCAd MO UX 3asABICHHMIO IPENOCTaBICHUE B JOCTYHNHOH (hopMe B 3aBUCUMOCTU OT HX
WHIVBHUAYAJIbHBIX OCOOCHHOCTEH MHCTPYKIMH O MOPAIKE IPOBEICHHS IPOMEKYTOUHOH AaTTECTAIlH, OLIEHOYHBIX CPEACTB H
BO3MOKHOCTU OTBETOB Ha 3aJaHus (IMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO HipupToM bpaiins, c
HCITIOJIb30BaHUEM YCIIYyT aCCUCTEHTA, YCTHO).

ITpu npoBeneHKnU NpoUETYPhl OLEHUBAHUS PE3YIbTATOB 00YyUEHUs] HHBAIUIOB U JIUI ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3[0POBbS
IIpeAycMaTprBaeTCs UCTIOIb30BaHue penocTaBaeHHbIX Yenl' Y uam coOCTBEHHBIX TEXHUYECKUX CPEICTB,
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MHMNHOBPHAYKU POCCUN
\,} denepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma aucuuminasl "HeiipoHHsle ceTn" mo HampaBlieHHIO TOATOTOBKH (crenuansHocT) 09.03.03
"IMpuxnanuas nHGOpMaTHKa" HanpaBIeHHOCTH (podrmio) U T-pemenns u TeXHOIOrny 06pabOTKN JaHHBIX B SKOHOMHKE ctp. 10
OI'BOY BO «Henl'Y»

H€O6XOZ[I/IMI)IX UM B CBA3U C UX WHAUBUAYAJIbHBIMU 0COOCHHOCTSAMHU. HpI/I HCOGXO)II/IMOCTI/I HWHBaJIMAaM U JUlaM C OTpaHUYC€HHBIMHA
BO3MOXXHOCTAMHA 300POBbA MMPECAOCTABIIACTCA JOIMOJTHUTEIIBHOC BPEM IS IIOATOTOBKH OTBETA Ha 3aJaHMsA, IIpoueaAypa OCHUBAHUA
PE3YyJIbTATOB 06y‘{eHI/I$I I10 JUCHHUIIJINHE MOXKXET IIPOBOJAUTLCS B HCCKOJIBKO J3TAIIOB.
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