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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II)IO OCBOCHHA JUCHUILIMHBI «HeﬁpoHHbIe CETU» ABJIACTCA: Q)OpMHpOBaHI/Ie

TEOPETHYECKUX 3HaHUH B 00JIaCTH Pa3pabOTKH HHTEIUIEKTYaIbHBIX HHYOPMAIIMOHHBIX CHCTEM, HCIIONB3YIOLIHX amlapaT MalInHHOTO
00y4YeHHUs1, KOTOPBIE MO3BOJISIOT PelaTh MPAKTHUECKHE 331a4H aHAJIN3a JAaHHBIX B UCCIICIOBAHUAX U OU3HEC MTPUIIOKECHUSX.

321)18.‘{3MI/I OCBOCHHUSA NUCHHUIIIUHBI ((HeﬁpOHHLIe CETU» ABJIIIOTCA:

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

HEHPOKOMIBIOTEPHBIX CUCTEMAX,

- (hopMHUpOBaHHE JIOTHIECKOTO MBILIIICHUS;

- (hopMUpOBaHHE HABBIKOB Pa3paOdOTKU M peasT3allii IPOrpaMMHBIX MoJerei

HeﬁpOKOMHLI-OTeprIX CHUCTEM,

PeSyJILTaTLI 06yquI/1;1 110 JTUCOUILIMHE HAITPABJICHBI HA TOCTHXKCHUEC NHAUKATOPOB!:

ITK-1.1. JIeMOHCTpHpYET 3HAHHUE OCHOB ONEPAIIMOHHBIX CUCTEM, CETEBBIX TEXHOJIOTUH, SI3BIKOB MTPOTPAMMHPOBAHUS, 0a3 TaHHBIX U
TEXHOJIOTHI 00pa0OTKH TaHHBIX, OCHOB IPOEKTHUPOBAHUS HHTEP(PEHCOB, A3BIKOB M METOAO0B (DOpPMANIbHBIX CrIeUUpUKAIUN

[IK-1.2. [leMOHCTpHpYyeT YMEHHUS pa3padaThiBaTh CUCTEMHOE U MPHKJIAJHOE IPOrPaMMHOI0 00ECIIEUeHNE C UCTIOIE30BAaHUEM SI3BIKOB
1 TEXHOJIOTHI IIPOrpaMMHPOBaHusl, 0a3 TaHHBIX, CETEBBIX TEXHOJIOTHI M ONEPALMOHHBIX CHCTEM, SI3BIKOB H METOAOB (HhOPMaTbHBIX
cneurpuKanun

ITK-1.3. MeeT mpaKTUIECKHi ONBIT HCIOIB30BaHMS ONEPALMOHHBIX CHCTEM, COBPEMEHHBIX S3bIKOB POTPAaMMHUPOBAHHUS, CHCTEM
ynpaliieHHs 0a3aMU TaHHBIX ¥ TEXHOJOTHH 00paOOTKH JaHHBIX, CPEACTB pa3pabOTKU MPOrpaMMHOTO HHTEpdeiica

2. MECTO JUCHUILTMHBI B CTPYKTYPE OIIOII

Ik (paszen) OIOIT: [B1.B.IB.03.02

2.1 TpeOoBanus K NpeABapUTEIbHOI NOATOTOBKE 00y4Yalomierocs:

MamunHOe O6y‘I€HI/IC u HHTGHHeKTyaHBHHﬁ aHaJIn3 JaHHBIX

CHUCTEeMHBIN aHAIA3 U MOACIINPOBAHNE

Pa3paboTka cepBepHBIX PUIIOKEHHI Ha s13bIke Python

2.2 IMcuMnJIMHbI H MPAKTUKH, IJ15 KOTOPBIX 0CBOeHHE JAHHON THCHUIIINHBI (MOAYJIs1) HE0O0X0AMMO KaK MpeallecTByIoLIee:

BEImosiHeHHe 1 3alUTa BEITYCKHON KBaTH(UKAHOHHON paboThI

[IpousBoacTBeHHAst MpAaKTUKA (HAYYHO-HUCCIIE0BaTeIbCKast paboTa)

[IpousBoacTBeHHAs IpaKTUKA (MIPEIANIUIOMHAS TIPAKTHKA)

3. KOMIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTLIAHBI
(MOJYJIS)

IIK-1: Bragenne HaBbIKAaMH HCIOJIb30BAHNS ONEPAIIMOHHBIX CHCTEM, CETEBBIX TEXHOJIOTHIi, COBPEMEHHBIX A3BIKOB
NMPOrpaMMHPOBaHMs, TEXHOJIOTHii 00pa00TKHU TaHHBIX, CPEACTB pa3padoTKH NPOrpaMMHOro uHTepdeiica, npuMeHeHust
SI3bIKOB U METO0B (pOPMAJILHBIX cHeupuKanuii, cHCTEM ynpaBJIeHHsI 0a3aMU TaHHbBIX

3HaTh:

COBpEMEHHbIE HH(OPMALIMOHHO-KOMMYHHUKALIMOHHBIE U UHTEIUIEKTYaJIbHbIE TEXHOJIOTHH, HHCTPYMEHTAIBHBIE CPEJIbI,
IPOrpaMMHO-TEXHHYECKHUE TIAaT(HOPMBI U1 peleHHs podecCHOHANBHBIX 3a1ad.

METO/IbI IOCTAHOBKY 33/1a4, IIPOBEJICHNS 1 aHAJIN3a TECTOBBIX U 3KCIIEPUMEHTAIbHBIX UCIBITAHUN pabOTOCIIOCOOHOCTH CUCTEM
HCKYCCTBEHHOTO MHTEIJIEKTA.

(YHKUIMOHAIBHOCTh COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB M CHCTEM IIPOrPaMMUPOBAHHUS B 00JIaCTH CO3JaHuUs MOJIeNel
HCKYCCTBEHHBIX HEHPOHHBIX ceTel

YMeTh:

000CHOBBIBATH BEIOOP COBPEMEHHBIX HH(POPMANHOHHO-KOMMYHUKAIIMOHHBIX M HHTEIUIEKTYaJIbHBIX TEXHOJIOTHH,

© ®I'bOY BO «Henl'V»
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cTp. 4

MalIKuHHOI'O 06y'-IeHI/IH

pa3pabaThiBaTh OPUIHHAIBHBIE IPOTPAMMHBIE CPEACTBA JUIS PeIeHHUs MPO(EeCCHOHATIBHBIX 3a/1a4.
CTaBUTD 3a/1a4H U MIPOBOAUTH TECTOBBIE M KCIEPHMEHTAIBHbIE UCIIBITAHUS PA0OTOCTIOCOOHOCTH CHCTEM HCKYCCTBEHHOTO
WHTEJUIEKTa, aHAJIM3UPOBATh PE3yJIbTaThl © BHOCUTh U3MEHEHUS
MIPOBOJUTE OLIEHKY M BEIOOD MOJIENEH NCKYCCTBEHHBIX HEHPOHHBIX CeTeH 1 MHCTPYMEHTAJIBHBIX CPENICTB IS PEIICHNUS 3a1a4

MIPUMEHSTH COBPEMEHHbIE HHCTPYMEHTAJIbHBIE CPE/ICTBA U CHCTEMBI IPOrPaMMUPOBAHUS JJIs pa3paOOTKU U 00y4eHus: Mojenen
HCKYCCTBEHHBIX HEHPOHHBIX ceTei

Baanern:

MCTOJaMH pa3pa60TI<M OpUTHUH,

AJIBHBIX IPOIrPpaMMHBIX CPEJCTB, B TOM YHUCJIC C UCIIOJIB30BAHUEM COBPEMCEHHBIX

I/IH(I)OpMaI.II/IOHHO-KOMMyHI/IKaL[I/IOHHLIX 1 UHTCIUICKTYaJIbHBIX TeXHOJ’IOFHfI, U pEIICHUA HpO(beCCI/IOHaJILHLIX 3a71a4.

B pe3yabTaTe 0CBOCHUA IUCHUIIIMHBI Oﬁy‘laloll_ll/lﬁcﬂ JOJIZKCH

3.1|3narth:

3.2|YmerTn:

3.3|Bnagern:

4. OFbEM JUCIHUILINHBI (MOIY.JIST)

O6wasn TpyaoemMKocTb

33ET

4acoB Ha KOHTPOJIb 9
KOHTakTHas pabora: 11,4
UKP: 3.4

Yacos 1o yue6HOMY Iutany : 108 Bunbl KOHTPOJISL Ha Kypcax:
B TOM 4HCIIE :

AyZIUTOPHBIC 3aHATHA : 8 9K3aMeHBI 4
camMocCTosTeNbHas padoTa : 87,6

5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOIY JIsT)

Kon HaumeHnoBanmue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc

Paznen 1. Beenenne

11 Buonoruueckuii HelpoH yenoBeyeckoro Mo3ra. IIoHsITHe HCKYCCTBEHHOTO 4 0,2 |JI1.1JI1.2 JI1.3J12.1
HEeHpOHa M UCKYCCTBEHHON HelpoHHOH ceTr. Cephbl MpUMEHEHHS J12.2J12.3
HCKYCCTBEHHBIX HEHPOHHBIX ceTei /JIex/ 213233
Pa3nen 2. Moneab HelipOHHBIX ceTeil

2.1 Mopens netipona Mak-Kammoka—IIurca. [lepcentpon. ['myOokast HelipoHHast 4 0,2 | JI1.1J11.2 JI1.3J12.1
CeTb NPAMOTO PACHPOCTPAaHEHU. BrluncnuTenpHas MOLUIHOCTD 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 PACTIO3HABAHHSI PYKOTIMCHBIX ITUQP C J12.2J12.3
HCIIOJIb30BAaHUEM METO/Ia IPaJIMEHTHOTO cIycKka u 0a3bl maHHbiXx MNIST /TTp/ D1 92 53
Paznen 3. I'paguenTHbIi cnyck

3.1 BosmoxHOCTh 00yueHHs1 HeHpOHHOH ceTH. TpyaHOCTH ¢ 00yueHreM 4 0,2 |[JI1.1J11.2 JI1.3J12.1
HEePCENTPOHHBIX ceTeil. CUrMonaaIbHbIN HelpoH (curmounn). Monens JI2.2J12.3
o0y4eHus: HelipoHHOH cetn. OOyyaroas u TeCTOBbIe BEIOOPKH. DYHKIHA 2102233
noreps (croumoctHast pyHKuUs ). CpetHeKBaIpaTuuecKas omuoka. 3aaada
pacnoszHaBaHMs pyKONUCHBIX Ludp. baza nanueix MNIST. OGyueHue
HEHPOHHOU CETH METOJIOM IPaJUeHTHOTO cIrycKa. [lepexos K BEeKTOpHBIM
orepauusaM. AJITOPUTM CTOXaCTUYECKOrO I'PaJIMeHTHOTO CITyCKa.
/JTex/

© ®I'bOY BO «Henl V»
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3.2 CocraBUTh MUHU-0TYET/ 3cce Ha TeMy «KauecTBo pacrio3HaBaHUs U CKOPOCTb 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
Hpe/IoIaracMblil XapakTep BIUSHUS. 2) Biuser i Tononorus ceTd 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 Pa3HyI0 TOMOJOTHIO. s KaX 0l ceTu nonslTaiTech noxo0parh
ONITHMAJIBHBIE TIApaMETPHI IS 3aITyCKa IPOLEeTypbl 00yIeHHS METOI0OM
rpaJueHTHoro ciycka. /IIp/

Paznen 4. MeToa 00paTHOro pacnpocTpaHeHHs OIHOKH

4.1 Meton 06paTHOTO pacrpocTpaHeHust OOk, OYHKIHMS NOTEPh 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 coznmatomyro u 1 JIL.1J11.2 J11.3J12.1
00y4aroIyto HEHPOHHYIO CETh ISl pacrio3HaBaHUs PYKOIHCHBIX UG C J2.2J12.3
HCTIOJIb30BaHUEM METO/a IPAIMEHTHOTO CITyCKa ¥ CTOMMOCTHOHN (DyHKIIMK Ha 2132093
OCHOBE MEPEKPECTHON SHTPOIHU.

Mp/
Pazpen 5. CroumocTHast PYHKIUSI HA OCHOBE MEPEeKPECTHOIH YHTPONNHU

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 Ilepeobyuenue. Banunauuronnas Beioopka. Perymspusamms L1 u 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
WHunumanusanys BeCOB ¥ CMEIIEHUH Ha OCHOBE HOPMAaJIbHOTO PaclpeieIeHUs.

YMeHbIIeHHe CKOpOCcTH 00ydeHHs. [ paTieHTHBIN CITyCK Ha OCHOBE HMITYJIBCA.
AJITOPUTMBI € aJaliTUBHON ckopocThio o0yuenus: AdaGrad, RMSProp, Adam.
ReLU u npyrue anbrepHaTUBHBIC (QYHKIIMN aKTHBAITUH.
/JTex/
6.2 [IpumeHeHne crienuann3upoBaHHbIX ondmoTek. 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 |JIL.1J11.2J11.3]12.1

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 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. Chepsl npumenenust CHC.

Heiipobnonornyeckne OCHOBaHHS CBEPTOYHBIX CETCH.
/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 CEeTH

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 Bbubmuorexu aist riry6okoro ooydenust 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 35 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

[Ipakruyeckas paboTa, TECTUPOBAHHE

6.2. TunoBble KOHTPOJIbHBIE 321aHNS U UHbIE MATEPHAJIBI IS TEKYIIel aTTeCTAIMA

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 IPUMEHSAEMOTO METo1a 00yUCHHUS, BIHMSIOT HA Ka4eCTBO 00y4YeHHUs! HelpoHHO# cetn? Onuimmre
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 I_II/I(I)p, COBZ[aI/ITe u 06y‘II/ITe HCCKOJIBKO HeI/IpOHHBIX
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'IpOMe)I(yTO‘lHOﬁ aTrecTaluu

Crucok BOIIPOCOB:

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 HEHPOHHBIEC CETH

SRR Sl e

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 HAKATUTUBAIOTCS 32 BBHIIIOJHEHHE 6 MPaKTHYeCKUX paboT (o 4 6ayuia kaxkaas) u 4 TectupoBanuii (o 3 G6asa 3a
KaOKITBIN)

I1pu orleHNBaHUY PE3yIIBTATOB YIeOHOH AESITEIBHOCTH 00YJaOIMIET0Cs 0 IUCIUIIINHE HCTIONb3yeTCs OaIIbHO -pPeHTHHTOBAs
cUCTeMa OLICHUBaHUA Pe3yIbTaToOB yueOHOH AesTenbHoCcTH oOyyatomuxcss OtnnuHo: Benuuuna peliTunra o0ydaromerocs o
muciurinae 85...100 %.

Xopomo: Bennunna peiituara oOyyatomerocs no aucuuiuiuge 75...84 %

VY nosnerBopuTensHo: Bermmunna pefituara odydatomierocs mo gucrummiae 60...74 %.

HeynosnersopurenbHo: Benmunna pelitiara o6yyaromerocs no gucuumiange 0...59 %

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnyemasi 1utepaTtypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecype
JI1.1 (PaGueBckuii A. H. CHHTEeTHYECKUE JaHHBIE U PA3BUTHE HEUPOCETEBBIX TEXHOJIOTHI: Mocksa : FOpaiit, OBC
yuebHoe mocoOue /i By30B 2024
(https://urait.ru/bcode/545036)
JI1.2 |Tepneukuii A. C., HeiipoHHble ceTH 1 UCKYCCTBEHHBIN MHTEIUIEKT: OCHOBBI HEHMPOHHBIX |JInnenk : OBC
Tepnenxkas E. C. ceteil Ha si3p1Ke Python: yaeOHO-MeToqMUeckoe mocodue Jlumenkuii
(https://biblioclub.ru/index.php?page=book&id=718176) rOCYIapCTBEHHBbIIH
re1arorndeckui

YHHUBEPCHUTET UM.
I1.I1. CemenoBa-
Tsan-IIanckoro,

2023
JI1.3 |Beccmeptubiit 1. A.  [CucTeMbl HCKyCCTBEHHOTO MHTEIUIEKTa: yueOHoe nocobue g cno  |Mocksa : FOpaiiT, OBC
(https://urait.ru/bcode/534964) 2024
7.1.2. lonoHUTeIbHAS TUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecype
J12.1 |AnTonuo ., Cymxur |bubnuoreka Keras — uHCTpyMeHT rity6okoro o0ydenus. Peanuzanus [Mocksa : JJMK OBC
IT. HEHPOHHBIX ceTel ¢ moMolpko OudaroTek Theano u TensorFlow Ipecc, 2018

(https://e.lanbook.com/book/111438)
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ABTOpBI, COCTAaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI2.2 |IIeBuenxo JI.T., Iporpammuposanue Ha PYTHON B cpene IDLE: yuebHoe nocobue |HoBocuGupck : 9bC
Hpyxunuaa T.B. (https://znanium.com/catalog/document?id=396958) HoBocubupckuii
roCyJapCTBEHHBII
TEXHUYECKUI
YHHBEPCHUTET
(HI'TY), 2020
JI2.3 |Tpyxan A. A., JIuneiinast anreOpa u TUHEHHOE MPOrPaMMHUPOBaHKe: yuyeOHOe Camnkr- [TetepOypr 3BC
Kosrynenko B. I'. rocobue : Jlans, 2022
(https://e.lanbook.com/book/212519)

7.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAIHOHHOH ceTH ""UHTepHeT"

D1 |Jlans [DnekTpoHHBIH pecypc] : anexkTponHo-6ubmoTeunas cuctema (ObC) / uzgarensctio Jlans. — URL: http://e.lanbook.com
http://e.lanbook.com

32 |Znanium.com [DneKTpoHHBIN pecypc] : anekTpoHHO-OubanoTeynas cucrema (ObC) / Hayd. anekTpon. 6-ka
http://znanium.com/ http://znanium.com/

93 |IOpaiit [DnekTpoHHbIH pecypc] : anekTpoHHo-0ubmmoreunas cuctema (OBC) / uznarenscto FOpaiit. https://urait.ru/

7.3 IlepeyeHb HHGOPMALMOHHBIX T€XHOJIOTHii

7.3.1 [IporpaMmmHoOe oGecnieueHue

LMS Moodle

Python

1O Kaspersky

7.3.2 lIpodeccnonaibubie 02361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snexkrponnas 6ubimorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayuHast 35ieKTpoHHas
6ubnmoTeka : caift. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctymna: s 3apeructpup. noiab3osateneii. — Texer :
3JIEKTPOHHBIN.

2. HaumonanbHas snexkrponHas 6ubnuoreka (HOB) (https://rusneb.ru/) HaunonansHas snekrponHas 6ubnmorexa (HOB) :
00BeTMHEHHBIHN JICKTPOHHBII KaTanor GoHI0B poccuiickux 6ubmaunorek : cait. — URL: http://H36.pd. — Pesxxum noctyna: u3
YUTAIbHBIX 3a710B Oubanorexu Yenl'Y. — TekCT : 21eKTpOHHBIMH.

3. Ilpesunentckas 6ubnuoreka (https://www.prlib.ru/) [Ipesunentckas 6ubanoTexa : 3JIEKTPOHHAs HALMOHANbHAS OMGIHOTEKA : CalfT
/ ®I'BY Ilpesunéntckas 6udnmoréka nmern b. H. Enpiuna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Texer :
3JIEKTPOHHBIN.

4. CnpaBouHo-npaBoBas cucreMa «KoncynprantIlmocy (http://www.consultant.ru/) KoncynstantIlmoc : cipaBouHo- paBoBast
cucTeMa : 6a3a maHHBIX / PernmoHansHBIH eHTp MpaBoBoit nHbpopMannn MudopMnpaso. — Mocksa, 1992 — . — Pexxum nocryma: n3
YUTAIBHBIX 3aJI0B OUOIMOTEKH. — TEKCT : 3JIEKTPOHHBIM.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCIUITIJINHBI (MOAY JIST)

Jlns peanuzanvy JUCHUIUIAHBI HCTIONB3YIOTCS y4eOHBIE ayJUTOPHUU VIS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA, 3aHATHI
CEMUHAPCKOr0 THUIA, TPYNIOBBIX U HHAUBUIYAIbHBIX KOHCYIbTAlUH, TEKYLLIETO KOHTPOJIL U IPOMEKYTOUHOM aTTECTAlUU, a TAKKe
MIOMEIICHHS AJISI CAMOCTOSATEIbHON padoOTHI.

YueOHbIe ayANTOPUH YKOMIUIEKTOBAHBI CIICHATN3UPOBAHHON MeOEIbI0 i TEXHUIECKHIMU CPEACTBAMU O0YYEHHS: 0CKa, MapThI,
MYJbTUMEAUHHOE U ayJH0000PYA0BaHHE.

Jlnst mpoBeeHust 3aHATHH JIEKIIMOHHOTO TUIIA IPEJIaraloTcsi Habops! JEMOHCTPALMOHHOTO 000PYJOBaHUS U y4eOHO- HATTISAJHBIX
nocoOwuit: mudpoBbIe 00pa3oBaTENBHBIE PECYPCHL, & TAKIKE UCIIOIB3YETCs IEPEHOCHOE U / WM CTAIMOHAPHOE MYJIBTUMEIHITHOE
o0opynoBaHue (3KpaH, HOYTOYK, IPOCKTOP, KOJIOHKH).

JInist ceMUHApCKUX 3aHATHH UCTIOIB3YIOTCS ayJUTOPHU OCHAIICHHBIE OOBIYHON TOCKOH, MAapTaMy, IIEPEHOCHBIM MYJIbTUMEIHHHBIM U
ayanoo0opyaoBaHHEM (B Cilyyae HEOOXOIUMOCTH).

[TomernieHust 1uisi CAaMOCTOSITENBHOM PabOThl 00YYAIOIIMXCS OCHAIICHBI KOMITBFOTEPHON TEXHUKOM C MOJIKIFOUEHHEM K CETH
"NuTtepHet" 1 00ecredeHUEM JIOCTYIA B JIEKTPOHHYIO HH()OPMALIOHHO-00pa30BaTeIbHYI0 CPEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

YcnemHoe u3ydeHne Kypcea TpeOyeT oT 00yJaroIuxcs HOCEeIIeH s JIEKIUH, aKTUBHOH pabOThl Ha CEeMHUHAPax, BHIIIOJHEHHUS BCEX
y4eOHBIX 3a/laHHi IperojaBarTess, O3HaKOMJICHUS ¢ 0a30BbIMU y4eOHMKaMU, OCHOBHOM U JOIOJHUTEIBHON JTUTEpaTypoid. 3amnuch
JIEKIUH — OJHa U3 (OPM aKTUBHOI pabOTHI CTYICHTOB, TpeOyIolas HABBIKOB U YMEHHS KPATKO,
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CXEMaTHUYHO, ITOCIIEIOBATEIIBHO H JIOTHYHO (PUKCHPOBATH OCHOBHBIC MOJIOXKEHHUS, BBIBOJIBI, 0000IECHHs, (DOPMYIHPOBKH.
IMocnenytomas paboTa HaJ TEKCTOM JISKIIMH BOCKPEIIAET B IIAMSTH €€ COZIepIKaHHe, TO3BOJISIET pa3BUBATh IKOHOMHIECKOE
MBIIUICHHIE. B KOHIIE JISKINK TIperoiaBaTeNb OCTaBIsIeT BpeMs (5 MUHYT) JUIS TOTO, YTOOBI CTYICHTHI IMEITH BO3MOXKHOCTB 3a]1aTh
YTOUYHSIOLINE BOTIPOCHI [0 M3y4aeMOMY MaTepHay.

BaskHBIM METOZIOM O0Y4EHHS SBIISETCS CAMOCTOSTENIbHAS paboTa CTYJCHTOB C y4eOHO-METOMYCCKUMHU MaTepHaIaMH, HayqHOM
nuTepaTypoil. [Ipu n3ydeHnH AUCIUILIMHBI HE00XO0JUMO H3yIHTh BOIPOCKI, KOTOPHIE IIPEI01aBaTellb BEIHEC Ha CAMOCTOSTEIEHOE
U3y4YeHHE, ObITh TOTOBBIM K 0OCYKICHHUIO 3TUX BOIIPOCOB.

K mpomexyTo4HOiT aTTecTanin HeoOX0ANMO TOTOBHTHCS LICJICHANIPABICHHO, PEryJISIPHO, CHCTEMAaTHICCKH | C IEPBEIX JHEH 00ydeHns
o JaHHoOU auctmiuinHe. [locse 3Toro y o0yuaromierocst J1oKHO ¢hOPMHPOBAThHCS Y€TKOE MpeACTaBlIeHHEe 00 00beMe U XapakTepe
3HaHU{ M YMCHUI, KOTOPBIMHU Halo OyIeT OBIaAeTh 1o AUcHHILTHHE. CHCTEMaTH4ecKoe BBIIOIHEHHE YIeOHON paboThl Ha JIEKIUAX U
CEeMUHAPCKUX 3aHATHSX [TO3BOJIUT YCIIEIIHO OCBOUTH TUCIUILIHHY.

B ciryyae nmpUMeHeHHUs IpH 00yYeHHN TUCUUILIMHEL YJICKTPOHHOTO 00YUeHUs, TUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
oOmmenne 00yJaromuXcs U MpenoaaBaTessi OCYIIECTBISIETCS B PEKIME PealbHOTO BpeMeHH (OHNIAH-TeKIuU (BeOUHAPEI), YaTHl,
BUJICO-KOH(EPEHINHU U Ip.) WIH OTI0XCHHOTO BPEMEHH (CHCTEMa JUCTAaHIMOHHOTo 00y4eHnst Moodle, GpopyMmsl, 311eKTpoHHas moYTa
U ap.).

BoJbIIyI0 YacTh BpeMEHH 00y4aloIuecst CaMOCTOSTEILHO PaboTaroOT ¢ y4eOHO-METOIMYSCKUMH MaTepuaiaMu. CTyICHTH HMCIOT
BO3MOKHOCTH KOHCYJIBTUPOBATHCS C IPETIOIaBaTeNIeM 110 BCEM BOIIPOCaM, BOSHHKAIOIINM B XOJI€ CAMOCTOSTEIbHON padoThI
HOCPEICTBOM JICKTPOHHOI IIOYTHI, COLMAIBHBIX CETEil U T.II.

Joctyn obyyaronierocst K y4eOHBIM pecypcaM B peXKHMe OTIOKEHHOTO BPEMEHH, CAMOCTOSTEIEHOM PadOTHI OCYIIECTBISIETCS Yepes3
ceth MIHTEpHET B yIOOHOM JUISl HETO MECTE, BPEMEHHU U TeMIIE.

[pu 0Oy4eHun JIuI ¢ OTpaHHIEHHBIMU BO3MOKHOCTSIMH 3I0POBbBS JIEKTPOHHOE 00YUEeHHUE, TUCTAaHIMOHHBIE 00pa30BaTebHbIC
TEXHOJIOTHH NPEyCMaTPUBAIOT BO3MOXKHOCTB NpHeMa-Tiepeiad HHGOPMAIMU B TOCTYITHBIX A1 HUX (opmMax.

Peanuzanust AMCUUIUTIHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00yJYeH s, TICTaHIIMOHHBIX 00pa30BaTelbHBIX TeXHOIOTHI (nanee — D0,
JIOT) ocymectBisieTcst Ha ocHOBaHHUH «I10JI0XkKEHHMS O pean3aliuy OCHOBHBIX M JIOIOJIHATENBHBIX 00pa30BaTENbHbIX IPOrPaMM C
MPUMEHEHUEM JIEKTPOHHOTO 00yYeHHs 1 AUCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (helepabHOM TOCyJapCTBEHHOM
010/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «HeIsi0MHCKUM rocyJapCTBEHHBIN yHUBEpCUTETY, «[1om0KeHus
0 MOPSIIKE 3a4eTa 00YJaroIIMMHUCS 10 OCHOBHBIM PO eccroHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl Y» pe3yabTaToB OCBOCHHUS B OpPTraHU3aIMAX, OCYIIECTBIISIOMINUX 00pa30BaTeIbHYIO IESTEIbHOCTD, Y4EOHbBIX
MPEMETOB, KYPCOB, TUCIUIUIAH (MOIYJeH), IPAKTHK, JONOJIHUTEIBHBIX 00pa30BaTeNbHBIX IPOrpaMM) TIOCPEICTBOM JIEKTPOHHOM
unpopmarronHo-o6paszoBarensHoi cpeasl PI'BOY BO «Henl V». B nckimountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanuzamu oOpazoBaTeNbHON AesTensHOCTH ¢ TpuMeHeHreM D0, 10T MoryT IpiuMeHSITh KOMIIOHEHTHI, He BXOJSIINE B IEPEYCHb
AJIEKTPOHHOM HHPOPMAIIMOHHO- 00pa30BaTEILHON CPEIIBI.

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

OcBoeHnune JUCHUIIIMHBI MHBAJIMAAMHU U JIUIAMH C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbsI OCYIICCTBIIACTCSA C UCIIOJIB30BAHUECM
CHEUHATbHBIX TEXHUYECKHX CPEICTB M WH()OPMAIMOHHBIX TEXHOJOTWH, MPENOCTaBIIEMBIX PecypcHBIM yueOHO-METOIHMIeCKUM
LEHTPOM MO OOYYEHHI0O WHBAJIUIOB U JIMI] C OTPAaHMYCHHBIMH BO3MOXXHOCTSAMH 310poBbs Yenl'Y mo 3ampocy oOywaroimerocs
(MOOHMJIBHBIC CIICIHANBHBIC TEXHUYECKHE CPEICTBa IS JIMI C HapyHNICHWSIMH 3pSHUS M C HapyIICHHEM CIIyXa, acCHCTHBHBIC
nH(OPMALIIOHHBIE TEXHOJIOTHH).

IIpn HeoOXOIMMOCTH Il OOYYArOUIMXCS C HapyIICHWSIMH 3peHHs Ha pabodMx MecTax ISl MPOBENCHUS NMPAKTHYSCKUX HITH
Ja0OPaTOPHBIX 3aHATHI YCTaHABIMBAETCsS CIHELHaIbHOE MpOorpaMMHOe obecredeHue (MporpamMMa pedyeBOd HaBUTallUH, pPedeBbIe
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueOHble aynuTopun oOecriedyrBaeTcsi OCCIPENSITCTBEHHBIH JTOCTYI Uit 00y4YaroUUXCsl ¢ UHBAJHIHOCTHIO M C OrPAaHMYCHHBIMU
BO3MOKHOCTSIMH 3[J0POBbS. B Ka)10i ayTUTOpHH, TIe 00YJArOTCsl HHBAIUIBI U JIMLA C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHE 3I0POBBS,
IpeyCMaTPUBACTCS COOTBETCTBYIOLIEE KOTUIECTBO MECT VISl OOYUAIOMIUXCS ¢ YI€TOM HapyIIEHUH UX 30POBbS.

Jlnst ocBOGHWS MUCHUILIMHBI MHBATUIAM W JIMIAM C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 3IOPOBBSI NPEIOCTABIISETCS NOCTYI K
MeYaTHBIM UCTOYHUKAM, UMCIOIMMCS B Hay4yHOH Onbnuoreke Yenl'Y, ¢ MOMONIBIO CIEUUANBHBIX TEXHUYECKUX CPEICTB; AOCTYII C
MOMOIIBIO CMENUATBHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K 3JEKTPOHHBIM HCTOYHHMKAM, MPEACTABICHHBIM B (opMme
AJIEKTPOHHOTO JJOKYMEHTa B (hoHJe Hay4yHO# Onbnnoreku Yenl'Y unu 351eKTpOHHO-OMOIHMOTEYHBIX CHCTEMAX.
Y4eOHO-MEeTOIMUECKHE MaTepHaNbl ISl 00yJYaroUIMXCsl U3 YKHCIa MHBAUIOB U JIUI[ ¢ OTPAHMYCHHBIMHA BO3MOYKHOCTSIMU 30POBbS
MIPEOCTABISIIOTCS B OpMax, aIaNTUPOBAHHBIX K OTPAHUYEHUSM UX 30POBbS H OCOOCHHOCTSIM BOCTIPHATHS HH(OPMAIHH.

J11s1 MHBAJIMIIOB M JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSl OCBOCHHUE AUCHUILTHHBI MOXKET OBITh YaCTHYHO WITH TIOJHOCTBIO
OCYIIECTBIICHO C UCIIOIb30BaHNEM AUCTAHIMOHHBIX 00PAa30BATEIbHBIX TEXHOIOTHH.

Ipu mpoBeACHUH TPOMEIKYTOUHOMN aTTECTAIMH M0 AUCHHUILTHHE 00YYaIOMINMCS C HHBAJIHUIHOCTHIO U C OTPAHUYCHHBIMH
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Pabouas nporpamma aucuuruinasl "HelipoHHble ceTH" 1o HampaBlieHHIO TOATOTOBKH (crennansHocT) 09.03.04
"[IporpamMmHuas nmkeHepusa" HanpasiaeHHOCTH (Tpodmto) PaspadoTka nporpamMmmuo-uHbpopMannoHHEIX cucteM GTBOY ctp. 10
BO «Henl'V»

BO3MOXHOCTSIMH 3JIOPOBbsl 00ECIeYMBAeTCs O WX 3asABJICHUIO IPEJIOCTaBICHHWE B JOCTYIMHOH (opMe B 3aBUCHMOCTH OT HX
WHIUBHUAYaJIbHBIX OCOOCHHOCTEH HHCTPYKIMH O MOPSAIKE MPOBEAEHHS NPOMEXYTOUHOH aTTeCTAllMd, OLEHOYHBIX CPEICTB MU
BO3MOXXHOCTH OTBETOB Ha 3aJlaHusl (ITMCbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpE, NMUCbMEHHO WpU(TOM bpaiini, c
HCIIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Tpu npoBexeHUN NpoLeaypbl OLEHUBAHUS PE3yJIbTaTOB 00YUYEHUS! HHBAIUIOB U JIML C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
IIpeyCMaTpHUBaETCsI KCIIOJIb30BaHUE NpeaocTaBIeHHbIX Yenl'yY uian coOCTBEHHBIX TEXHUUECKUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3U C
WX MHIUBUAYAILHBIMH 0COOEHHOCTAMH. [Ipy HEOOXOIMMOCTH MHBAIHAaM M JHLAM C OIPaHHYEHHBIMH BO3MOYKHOCTSIMH 310POBBS
MIPEJOCTABISIETCS IOTIOJHUTEIBHOE BpEMS JUIsl MOATOTOBKK OTBETAa Ha 3alaHus, NPOLEypa OLEHUBAaHUs PE3yJIbTaTOB 00y4eHHs 110
JIUCLIUIUIMHE MOJKET ITPOBOJUTHCS B HECKOJIBKO ATAIOB.
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