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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

Yacos 1o yueOHOMY IUIaHYy :
B TOM YHCIIC :

aynutopHsbie 3aHatus . 30

KOHTaKTHas pabora: 33,1
UKP: 3,1

108

caMocCTosTeNbHas paboTa : 74,9

Bunasl koHTpONI B cemecTpax:

3a4eTHI 8

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

Kon HaumeHnoBanmue pa3jiesioB U TeM /BH 3aHATHS/ Cemectp | Yacos JlutepaTtypa
| 3aHATHSA [ Kvpc

Paznen 1. Beenenne

11 buonoruyeckuii HeHpoOH yesoBeyeckoro Mo3ra. [1oHATHE HCKYCCTBEHHOTO 8 1 JI1.1J11.2 J11.3712.1
HEeHpOHa U UCKYCCTBEHHON HelpoHHOH ceTr. Cepbl MpUMEHEHHS J12.2J12.3
UCKYCCTBEHHBIX HEHPOHHBIX ceTel /JIex/ 213233
Pa3nen 2. Moaeab HelipOHHBIX ceTeit

2.1 Monens Helipona Mak-Kamtoka—ITurca. [lepcentpon. I'mybokast HelipoHHas 8 1 JIT.1 J11.2 JI1.3J12.1
CEeTb NPAMOTO PaCHPOCTPaHEHUA. BrruncnuTenpbHas MOLUIHOCTb NEPCENTPOHA. JI2.2J12.3
/JTex/ 019233

2.2 Hammucats koMIbIOTEpHYIO IporpamMmy Ha si3bike Python 3 co3nmatomryro 8 4 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. 'paguenTHbIi cnyck

3.1 BosmoxHOCTh 00yueHHs1 HeHpOHHOH ceT. TpyaHOCTH ¢ 00yueHreM 8 1 JIT.1J11.2 J11.3J12.1
HEePCENTPOHHBIX ceTei. CurMonaaabHbIN HeMpoH (curmounn). Monens JI2.2J12.3
o0y4eHus: HelipoHHOH cetn. OOyyaromas u TeCTOBbIe BEIOOPKH. DYHKIHA 2102233
norepb (croumoctHast pyHkuus). CpeqHeKkBagpaTHUecKas omuoOka. 3aqaua
pacro3HaBaHus pyKOMCHBIX IUdp. basa nanubix MNIST. O0yuenne
HEHPOHHOH CEeTH METOAOM I'PAIUEHTHOT0 cIycka. [lepexos kK BeKTOPHBIM
orepanusaM. AJITOPUTM CTOXaCTHYECKOTO I'PaIMeHTHOTO CITyCKa.
/JTex/

© OI'bOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUA

\)} ®denepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
Y4PEXACHUE BbICIIET0 00pa3oBaHus
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Pabouas nporpamma nucuuruinss! "HelipoHHBIE ceTH" 110 HAaIPaBJIEHHUIO MOATOTOBKH (creruanbHoctd) 09.03.03

"IMpuxnanuas nHGOpMaTHKa" HarrpaBiieHHOCTH (TIpodrmo) M T-perienns i TeXHOIOrHr 00pabOTKH JaHHBIX B 9KOHOMHUKE cTp. 5
OI'BOY BO «Henl'V»
3.2 CocraBuTh MUHU-0TYET/ 3cce Ha TeMy «KaduecTBo pacro3HaBaHUs U CKOPOCTb JI1.1J11.2 J11.3J12.1

00y4YeHHs HEUPOHHOI ceTry. [1Jist 3TOro MOCTapaiTech OTBETUTh HA
crenyomue

Bompocs!: 1) Kakue, Ha Bam B3I, mapaMeTpsl IPUMEHSEMOT0 METOa
00ydeHHs, BIUAIOT Ha Ka4eCTBO 00ydeHUs HeHpoHHOH ceTn? OnumuTe
IpeAronaraeMplif XapakTep BIusHus. 2) BiuseT nu Tonoorus ceTu Ha
KauecTBO

ee 00yueHus? OnumuTe NpearnonaraéMslii Xxapakrep BIUsHus. Mcnonbsys
HAITICaHHYIO PaHee MPOTpaMMy JUIS PACIIO3HABAHMSA PYKOIMCHBIX IUMD,
co3jaiiTe U 00y4uTe HECKOJIbKO HEHpOHHBIX ceTell. Co3/laBaeMble CETH
TOIKHEI

HMETh Pa3HyI0 TOMOJOTHIO. s KXol ceTu momsITaliTech nox100paTh
ONITHMANBHBIE TApaMETPBI JUIS 3aIycKa MpOIeTypsl 00yISHUS METOIOM
rpaJueHTHoro ciycka. /IIp/

J2.2712.3
0109233

Paznen 4. MeToa 00paTHOro pacnpocTpaHeHHs OIHOKH

4.1 Meton 06paTHOTO pacrpocTpaHeHus omuOku. DyHKIKS MOTEPh HA OCHOBE JIL.1J11.2 J11.3J12.1
nepexkpecTHoi suTponun. @opMyibl 00paTHOTO PacpOCTPAHEHHS OMINOKU J2.2712.3
UL 0102233
cily4as IepeKpecTHOH sHTponuu. /JIex/

4.2 HanwucaTh KOMIIBIOTEPHYIO ITporpaMMy Ha si3bike Python 3 coznmatomyro u JIL.1J11.2 J11.3J12.1
00y4aroIyto HEHPOHHYIO CETh ISl pacIIO3HABAHUS PYKOMHCHBIX IU(P C J2.2J12.3
HCTIOJIb30BaHUEM METO/a IPAIMEHTHOTO CITyCKa ¥ CTOMMOCTHOHN (DyHKIIMK Ha 2132093
OCHOBE MEPEKPECTHOM IHTPOIHH.

Mp/
Pazpen 5. CtoumocTHast PYHKIUSI HA OCHOBE MePeKPeCTHOIMH YHTPONMUH

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

213233
Pazgen 6. IlepeoOyyenne u peryJisipu3anus

6.1 ITepeoOyuenne. Bammnanuonnas Beibopka. Perynspmzammst L1 u L2. JIT.1 J11.2 JI1.3J12.1
IMpopexusanue (dropout). MickyccTBeHHOE yBeIMueHUE 00ydaloIeil BBIOOpKU J2.2712.3
(ayrmenranus 1aHHbIX). TeXHUKH, yiy4lnaronye ooyuyeHrne HeHPOHHBIX CEeTeH. 2102233
WHunumanusanys BeCOB ¥ CMEIIEHUH Ha OCHOBE HOPMAaJIbHOTO PaclpeieIeHUs.

YMeHbIIeHUe CKOPOCTH 00ydeHHs. [ paIMeHTHBIN CITyCK Ha OCHOBE UMITYJIbCA.
AJITOPUTMBI € aJaliTUBHON ckopocThio o0yuenus: AdaGrad, RMSProp, Adam.
ReLU u npyrue anbrepHaTUBHBIC (QYHKIIMN aKTHBAITUH.
/JTex/
6.2 [IpumeHeHue crienuann3upoBaHHbIX OnbmoTek. Keras /TIp/ JIT.1J11.2 J11.3J12.1
J2.2712.3
01039233
Paznen 7. ®ynkuus Softmax
7.1 HeiiponHas ceTh ¢ pacnpeieneHleM BeposTHocTell. Mcnonb3oBanue GyHKIUU JI1.1J11.2 J11.3J12.1

softmax B KauecTBe QYHKIMU AKTUBALMU BBIXOIHOTO CJIOS.
/JIex/

J2.2712.3
0109233

Paznen 8. CBepTouHble HelipOHHBbIE CeTH

© ®I'BOY BO «Henl'V»
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8.1 Caeprounble Heliponnsle cetu (CHC). Cnou cBeptku u nynunra. Ioctpoenue 8 1 JI1.1J11.2 J11.3J12.1
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. Chepsl npumenenust CHC.

HeiipoOuonoruueckue OCHOBaHUS CBEPTOUYHBIX CETEH.
/Jlex/
8.2 ITpumenenue cnenuanu3upoBaHHbelx 6ubnuorek. TensorFlow u Keras /IIp/ 8 4 JI1.1J11.2 J11.3J12.1
J12.2712.3
30103233
Paznen 9. PekyppentHble HelipoHHBIE CEeTH

9.1 Pexyppentasle Heliponnsie cetu (PHC). [IBynanpasnennsie PHC. I'my6okue 8 1 JI1.1J11.2 J11.3J12.1
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/ 8 2 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/ 8 1 JI.1J11.2 J11.3J12.1
J2.2712.3
213233
Paznen 11. CamocTtosiTesqibHasi padoTa
11.1  |M3y4eHue IOMOJHUTENLHOTO MaTepHaia o OCHOBaM JIHHeHHO! anreopsl /Cp/ 8 34 | JI1.1J11.2 J11.3J12.1
J2.2712.3
213233
11.2  |M3y4eHue QOMOJHUTEILHOTO MaTepHaa o MPOrpaMMHUPOBAHHIO Ha SI3bIKE 8 40,9 |JI1.1J11.2 J11.3J12.1
python /Cp/ J2.2712.3
213233
Pa3znen 12. Unas kouTakTHas padoTa
12.1 WupuBuayanbHble KOHCYJBTAIMU, TEKYIHH KOHTposb /MKP/ 8 3,1 JI1.1 J11.2 J11.3J12.1
J12.2712.3

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUI0OB OLICHOYHBIX CPEACTB

[Ipakruyeckas paboTa, TECTUPOBAHHE

6.2. TunoBbie KOHTPOJIbHBIE 32/IaHUS U MHbIE MaTepHAaJIbl 115 TeKyLleil 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 00yUYCHHUS, BIUSIOT HA Ka4eCTBO 00y4YeHHUsI HEHpOHHOM ceTn? Onumure
MIPEIIoaraeMblii XapaKkTep BIUSHUSL.

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

I/ICHOJ'ILSySI HaanaHHon paHee r[porpaMMy JUIS1 paCIiO3HaBaHU S pyKOHI/ICHLIX IlI/I(i)p, C03Z[aI/ITe u 06y‘II/ITe HCCKOJIBKO HerOHHLIX
b b /1 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'IpOMe)I(yTO‘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 KOJIMYCCTBY NPABUJIBHBIX OTBETOB HAa BOIIPOCHI TECTA.

OcranbHble 0a/UIbl HAKATUTUBAOTCS 32 BBIMIOJIHEHUE 6 MPaKTUYeCKUX paboT (o 4 Gayia kaxaas) u 4 TectupoBanuii (o 3 6auia 3a
KaOKITBIN)

I1pu orleHNBaHUY PE3yIIBTATOB YIeOHOH AESITEIBHOCTH 00YJaOIMIET0Cs 0 IUCIUIIINHE HCTIONb3yeTCs OaIIbHO -pPeHTHHTOBAs
CHCTEMa OLICHUBAHUS PE3yJIbTATOB yUCOHOH IeATEIBHOCTH 00yJaronmxcsl 3auTeHo: BenuunHa pedTrHra 00y4aromerocs rno
muciurinae 60...100 %.
He 3aureno: Benuunna peiitunra odyuaronierocst no aucuuniuse 0...59 %

7. YHEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHbBI (MOLY JIS)

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 ocoOue 1Jis 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 M.
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
IT. HEHUPOHHBIX ceTell ¢ momonrsio 6ubnmnotex Theano u TensorFlow IIpecc, 2018
(https://e.lanbook.com/book/111438)
JI2.2 |llleBuyenko JI.T., Iporpammuposanue Ha PYTHON B cpene IDLE: yueOnoe 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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ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI2.3 |Tpyxan A. A., Jluneiinas anreOpa U TMHEHHOE NPOrpaMMUpPOBaHUE: yueOHOe Cankr- [letepOypr 9bC
KortyHnenko B. T. nocobue : Jlans, 2022
(https://e.lanbook.com/book/212519)

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

D1 |Jlasb [DnekTpoHHSBIH pecypc] : anekTpoHHO-OnbnuoTeynas cucrema (OBC) / n3narenscrso Jlans. — URL: http://e.lanbook.com
http://e.lanbook.com

32 |Znanium.com [DnekTpoHHBIN pecypce] : AneKTpoHHO-O0ndaHoTeuHas 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 IIporpammHoOe oGecneyeHue

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. mojb3oBareneit. — Texcr :
3JIEKTPOHHBIM.

2. HanmonanbHas 3nekrponHas 6ubnuoreka (HIB) (https://rusneb.ru/) Hanmonanshas snekrponHas 6ubnmorexa (HOB) :
00BETMHEHHBIN JIEKTPOHHBII KaTanor GoHA0B poccuiickux OubaunoTrek : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTANBHBIX 3a710B OuOnoTeku Uenl'V. — TekcT : 3eKTPOHHBIH.

3. Ilpesunentckas 6ubnnorexa (hitps://www.prlib.ru/) Ilpesunentckas 6nbauoTexa : 3ICKTPOHHAs HALMOHAIbHAs OMOINOTEKa @ CaiT
/ ®I'BY Ilpesunénrckas 6ubmmoréka imenn b. H. Enpruna. — CanxrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
JJIEKTPOHHBIH.

4. CrpaBouHo-tipaBoBas cucteMa «KoncymprantlImrocy (http://www.consultant.ru/) KoncynsranTlIlntoc : cnpaBodHO- 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 peanuzanuu AUCUUILTAHBI HCHIOB3YIOTCS YUeOHBIC ayAUTOPUH JJIsl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHH
CEMHMHApPCKOTO TUIIA, TPYIIIOBBIX U MHIUBHUYyaIbHBIX KOHCYJITAIMH, TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTallny, a TaKKe
MTOMEIICHHS U1l CAMOCTOSITEIBHOW PabOTHI.

VYueOHbIe ayANTOPUH YKOMIUIEKTOBAHbI CIIEHATN3UPOBAHHON MeOEIbI0 1 TEXHUIECKHMH CPEICTBAMHU O0yUYEHUs: JOCKa, TaPTHI,
MYJbTUMEAUHHOE U ayJH0000PYA0BaHHE.

Jlns npoBeeHns 3aHATUH JIEKIMOHHOTO TUIIA IPeJIaraloTcst Habophl AEMOHCTPAMOHHOTO 000py10BaHUs U y4eOHO- HArJIAIHbIX
noco6uii: nudpoBsie 00pa30BaTEIbHBIC PECYPCHI, & TAKXKE UCTIONB3YETCs IEPEHOCHOE U / MM CTalMOHAPHOE MYJIbTUMEANHHOE
obopynoBaHue (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JInist ceMMHApCKUX 3aHIATHI UCTIOIB3YIOTCS ayJUTOPHU OCHAILCHHBIE OOBIYHON TOCKOM, MapTaMH, IIEPEHOCHBIM MYJIbTUMEIHHHBIM U
ayanoo0opyaoBaHHEM (B Cilyyae HEOOXOIUMOCTH).

[Tomerenust 111 CaMOCTOSITENBHONM PabOTh 00YJaIOUIMXCs OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C IMOAKIIOUEHHEM K CETH
"NuTepHeT" ¥ 00ecnieueHneM JI0CTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CpEly YHUBEPCUTETA.

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

VYcnemHoe u3ydeHne Kypca Tpedyer oT 00yJaroIixcs NOCSIIeHHS JIEKIUH, aKTHBHON pabOThl Ha CEeMUHAPaXx, BHITIOHEHHUS BCEX
Y4eOHBIX 3a/IaHHi PENo/aBaTels, 03HAKOMJICHHUS ¢ 0a30BbIMU Y4eOHHKAMHU, OCHOBHOM M JIOTIOJIHUTEIBHOM JTUTEpaTypoi. 3anuch
JICKIUK — 0J{HA U3 (POPM aKTUBHOI pabOThI CTYICHTOB, TPEOYIOIIas HABBIKOB U YMEHHSI KPaTKO, CXEMaTHYHO, MOCIIEIOBATEIBHO U
JIOTHYHO (PMKCHPOBATh OCHOBHBIE MTOJIOKEHUS, BEIBOIBI, 0000111eHusI, hopMmynupoBku. [Tocaenyroiias pabota Hajl TEKCTOM JICKIIUN
BOCKpEIIAET B IAMSTH €€ COJIepIKaHKe, TIO3BOJISICT Pa3BUBATh IKOHOMUYECKOE MBIIIUICHHE. B KOHIIE IEKIIMU NPETO1aBaTeNh OCTABIISCT
BpeMs (5 MUHYT) JUIS TOTO, YTOOBI CTYJCHTHI HMETIH BO3MOXXHOCTD 33aTh YTOYHSIOIINE BOIIPOCHI II0 H3y4aeMOMY MaTepHaIy.
Ba)kHBIM METOJIOM OOYYEHHUSI SBISICTCSI CAMOCTOSATENbHAS pad0Ta CTYJICHTOB C Y4eOHO-METOMUUSCKUMH MaTepHaIaMy, HayqHOMH
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 TOTOBUTECS LIeNICHANPABICHHO, PETYIAPHO, CHCTEMaTHYECKH 1 C TIEPBBIX JHEH 00ydeHUS
o AaHHOU nuctuiuHe. ITocae 3Toro y o0ydarommerocs J0JDKHO COpMHUPOBATLCS YETKOE MIPEACTaBIeHHE 00 00beMe U XapaKTepe
3HaHUH W YMEHHUH, KOTOPBIMHU Hamo OyIeT OBIajeTh Mo AucHuiumHe. CucTeMaTHIecKoe BBITIOMHEHNE yIeOHOH paboTsI Ha JISKIUAX U
CEMUHAPCKUX 3aHATHSX [I03BOJIUT YCIEIIHO OCBOUThH JUCLUILINHY.

B ciydae nmpuMeHeHUs IpU 00yUSHUH AUCIUIUIUHBL SJIEKTPOHHOTO 00YyUYeHUs, AUCTAaHIIUOHHBIX 00pa30BaTeIbHBIX TEXHOIOT UM
obmieHre 00yJaromuXCst ¥ MPEToAaBaTeNsl OCYIIECTBIACTCS B PEXHUME PealbHOro BpeMeHH (OHIaiH-TIeKIIH (BeOMHAPEI), UaTHl,
BUJ1€0-KOH(EPEHIIUY U JIP.) UM OTJIOKEHHOTO BPEMEHH (CucTeMa AUCTaHIIMOHHOro 00yduenus Moodle, hopyMsl, 31eKTpOoHHas oUTa
U 11p.).

Bonbliryto yacTh BpeMeHU 00ydarouecs CaMOCTOSTENIbHO paboTaloT ¢ yueOHO-METOJUYECKUMU MaTepranaMy. CTyJeHTbl UIMEIOT
BO3MOXKHOCTh KOHCYIBTHPOBATHCS C IIPEIIOaBaTeNIeM IT0 BCEM BOIMPOCAM, BO3HHKAIOIIUM B XOJI€ CAMOCTOSTEIbHOM paboTHI
HOCPEICTBOM DJIEKTPOHHOM IOYTHI, COLIMANILHBIX CeTel U T.II.

Joctyn o0y4arorierocs K yaeOHbIM pecypcaM B peKUMe OTIIOKEHHOTO BPEMEHH, CAMOCTOSITEIIbHOM Pa00ThI OCYIIECTBIISCTCS Yepe3
ceTb MIHTepHeT B yIOOHOM /ISl HETO MECTE, BPEMEHU U TeMIIE.

ITpu 06ydeHnn U1 ¢ OTPAaHMYEHHBIME BO3MOKHOCTSIMH 3IOPOBBS 3IEKTPOHHOE 00YUeHNE, IUCTAHI[MOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-fiepejaul HH(HOPMAIMK B JOCTYIHBIX I HUX (opMax.

Peanu3amnys TUCIUILTHHBI ¢ TPUMEHEHHEM 3JIeKTPOHHOTO 00y4YeHUs, JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOTOTHH (nanee — D0,
JOT) ocymectBiseTcs Ha ocHOBaHUU «[1010XKeHUS 0 peanu3aluy OCHOBHBIX U JIONOJIHUTEIbHBIX 00pa30BaTeNbHbIX IIPOrPaMM ¢
IPIMEHCHUEM JIIEKTPOHHOTO 00y4eHNs U TUCTAHI[HOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHII B (peiepaTbHOM roCcyIapCTBEHHOM
010/DKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BhICIIEro 00pa3oBaHus «HeIsiOMHCKHUM TocyJapCTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 TOpsIKe 3a4eTa 00yJaoIIMHUCS IT0 OCHOBHBIM NTPO(eCcCHOHAIBHBIM 00pa30BaTeIbHBIM IIPOTPAMMaM BBICIIIET0 00pa30BaHUS B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHUS B OPTraHU3aLUX, OCYLIECTBILIIOIINX 00pa30BaTeIbHYIO IesTENbHOCTD, yUeOHbBIX
IpeIMeTOB, KypCOB, TUCIHINIAH (MOIYNeH), IPAaKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM» HOCPEACTBOM IEKTPOHHOM
uHpopmarronHo-o6paszoBarensHoi cpeasl PI'BOY BO «Henl V». B uckmounuTenbHbIX citydaix (Gopc-maxop u T.11.) IpU
peanmsanui 00pa3oBaTenbHOH AestenbHOCTH ¢ puMeHeHneM D0, JIOT MoryT npuMeHATs KOMIIOHEHTHI, HE BXOJIINE B ITepeUCHb
AJIEKTPOHHOHM HHPOPMAIMOHHO- 00pa30BaTEILHON CPEIIbI.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JTUCHUIIJIMHBI OBYYAIOIMUMUCS C THBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoeHMe IMCIMIUIMHBI MHBAIMIAMHI U JIMIIAMHU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI OCYIIECTBIIAETCS C UCIIOJIb30BAaHUEM
CHEUHATbHBIX TEXHUYECKUX CPEACTB M HH(OPMAIMOHHBIX TEXHOJOIUl, MperoCTaBIseMbIX PecypcHBIM y4eOHO-METOAUIECKUM
LEHTPOM II0 OOYYSHHIO WHBAJIHIOB M JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'V mo 3ampocy oOydaromerocs
(MOOMIIBbHBIE CIIEIMAbHBIE TEXHUYECKHE CPEACTBAa A JMI[ C HApyHIEHUSAMH 3pCHUS M C HapYLIICHUEM CIIyXa, acCHCTHBHBIE
HH()OPMALIOHHBIE TEXHOJIOTHH).

IMpu HeoOXoauMoOCTH Iyl OOYJAIOLUIMXCS C HapyLIEHUSIMU 3peHHs Ha padodyuMx MecTaxX A NPOBEACHUS] NMPAKTHYECKUX WU
11a00paTOPHBIX 3aHATUH yCTaHABIMBAETCS CIIENMAbHOE IpOrpaMMHOe obecrieueHue (IporpaMma pedeBOil HaBUTALMH, peueBbIe
CHHTE3aTOPbI, DKPaHHBIC JTYIIbI).

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,
MIPeyCMaTpPUBAETCSI COOTBETCTBYIOIIEE KOJMYECTBO MECT JUIsl 00YYaIOUIMXCS C Y4€TOM HApYIIEHUH UX 30POBBSI.

Jlng ocBOeHMs IOUCUUIUIMHBI MHBAaIMJaM M JIMLIAM C OrPaHMYEHHBIMH BO3MOXKHOCTSIMHM 310pPOBbsl NPENOCTaBIIAETCS JOCTYI K
MeYaTHBIM UCTOYHUKAM, UMEIOIMMCS B HaydHO Onbnmmnoreke Yenl'Y, ¢ moMOIIbIO CrielMAIbHBIX TEXHUUECKUX CPENICTB; JOCTYH C
MIOMOIIBIO CNENUANbHBIX TEXHMYECKUX M MPOrPaMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHMKAM, NPEICTaBICHHBIM B (opme
AJIEKTPOHHOTO JIOKyMeHTa B hoHIe HaydHoU Onbimorexu Yenl YV Wi 3IeKTPOHHO-OHOIMOTEYHBIX CHCTEMAX.
VYuebHO-MeToANUeCKHE MaTepHabl Il 00y4aromuXcsl U3 YMCiIa MHBAIUAOB U JIUIl ¢ OIPAHMYCHHBIMH BO3MOXKHOCTSIMH 340POBbS
MIPEJOCTABISIOTCA B OPMaX, alalTUPOBAHHBIX K OTPAaHMYEHUSAM HX 3I0pPOBbS U OCOOCHHOCTSIM BOCTIPUATHS HH(POPMALIUH.

J171s1 MHBAJIMIOB U JIUL C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 340POBbSI OCBOCHUE JUCIUILUIMHBEI MOXKET OBITh YaCTHYHO WU ITOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHNEM TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHIL.

Ilpn mnpoBeneHWM MPOMEXKYTOYHOM AaTTeCTAllMM IO IMCLMIUIMHE OOYYalOIMMCS C WHBAIWAHOCTBIO M C OTPAaHWYECHHBIMHU
BO3MOKHOCTSIMU 3JI0POBbsl OO€CIIeUUBAETCS MO MX 3asABICHHUIO NPEJOCTaBICHUE B JOCTYHNHOM (opme B 3aBUCHUMOCTH OT HX
WHIVBHUAYAIbHBIX OCOOCHHOCTEH HHCTPYKIMH O MOPSIKE NPOBEACHMS NPOMEXYTOUHOH aTTECTAllMH, OLEHOYHBIX CPEACTB MU
BO3MOKHOCTU OTBETOB Ha 3aJaHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, NMCbMEHHO wpudrom bpaitns, ¢
HCITIOJIb30BaHUEM YCIIYyT aCCUCTEHTA, YCTHO).

ITpu npoBeneHUU NPOLETYPhI OLEHUBAHUS PE3YIbTATOB 00yUEeHNUs UHBAIMIOB U UL C OTPAHUYEHHBIMHY BO3MOXKHOCTSMHU 310POBbS
IIpeAycMaTprBaeTCs UCTIOIb30BaHue penocTaBiaeHHbIX Yenl' Y unm coOCTBEHHBIX TEXHUUECKUX CPENICTB,
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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

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

Pabouas nporpamma aucuuminssl "HelipoHHble ceTH" 0 HaNpaBIeHUIO NOATroToBKH (crermansHocTH) 09.03.03
"IMpuxnanuas nHGopMaTrKa" HanpaBaeHHOCTH (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 HCO6XOHI/IMOCTI/I HWHBAJIWJAaM U JIUIaM C OTpaHUYC€HHbIMHA
BO3MOXXHOCTAMHA 300POBbA MMPECAOCTABIIACTCA JOIIOTHUTEIIBHOEC BPEMA I IIOJATOTOBKHU OTBETA HA 3adaHUsA, MPOUECAYpa OLICHUBAHUA
PE3YyJIbTATOB 06y‘{eHI/I$I I10 JUCHHUIIJINHE MOXKXET IIPOBOJAUTLCS B HCCKOJIBKO J3TAIIOB.
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