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Pabouas nporpamma nucuuruinasl "HelipoHHbIe ceTH" M0 HanpaBiIeHUIO NOATOTOBKY (crenuaisHocti) 09.03.04
"[IporpamMmHast HIKeHepUs" HanpaBieHHOCTH (podmtio) PazpaboTka mporpamMMHo-uH(bpOpMannoHHEIX cucteM OPI'BOY cTp. 3
BO «Uenl'V»

1. IEJIM OCBOEHUS JUCIIUITJINHBI

HGJ'II)}O OCBOCHHMA NTUCHHUILIUHBI ((HeﬁpOHHLIe CCTH ABJIACTCA: (bOpMHpOBaHI/Ie

TECOPETUYCCKUX 3HAHUH B 00J1aCTH pa3pa60TK1/1 HUHTCJUICKTYaJIbHBIX I/IH(bOpMaHI/IOHHI)IX CUCTEM, UCIIOJIB3YIOIIUX alrapaT MallluHHOI'O
O6y‘{eHI/Ifl, KOTOPBIC MMO3BOJIAKOT PEIIATh ITPAKTUYCCKUE 3alaui aHaJIn3a JaHHBIX B UCCIICAOBAHUAX U Oun3Hec IMIPUITOKCHUAX.

3a£[a‘{aMI/I OCBOCHHA NUCHUIIIMHBI ((HeﬁpOHHLIC CCTH) ABJIAIOTCA:

- U3YUCHNC OCHOBHBIX IIPUHIUIIOB OpraHn3alunu I/IH(l)OpMaIH/IOHHLIX IponecCCoOB B

HCﬁpOKOMHL}OTCpHLIX CUCTEMaAX,

- (hopMUPOBAHKE JIOTHYECKOT'O MBIILICHUS,

- q)OpMI/IpOBaHI/IG HaBLIKOB pa3pa6on<n U peajin3dalliy MporpaMMHBIX MOI[GJ'ICf/i

HeﬁpOKOMHL}OTepHLIX CUCTEM,

Pe3yanaT1>1 O6y‘l€Hl/lﬂ 10 JAUCHHUINIMHE HallpaBJICHbI HA JOCTHXKCHHUEC HHANKATOPOB!:

[TK-1.1. JIleMOHCTpUpYET 3HAHWE OCHOB ONEPAIIMOHHBIX CHCTEM, CETEBBIX TEXHOJIOT M, I3bIKOB MPOrPaMMUPOBaHHUS, 0a3 JaHHBIX U
TEXHOJIOTHIT 00pabOTKM IaHHBIX, OCHOB MPOCKTUPOBAHUS HHTEP(DEICOB, S3bIKOB U METOJI0B (DOPMAITBHBIX CrIeUUBHKAINN

ITK-1.2. [leMOHCTpUpYeT YMEHHS pa3padaThBaTh CUCTEMHOE H IIPUKIIAJIHOE IIPOrPAMMHOI0 00ECIIEYEeHHE C UCIIONB30BAaHUEM S3BIKOB
1 TEXHOJIOTHH ITPOrpaMMHPOBAHNS, 0a3 JAHHBIX, CETEBBIX TEXHOJIOTHI U ONEPAI[IOHHBIX CHCTEM, SI3BIKOB H METOJIOB (hOPMATBEHBIX
criermpuKannif

ITK-1.3. MeeT npakTU4eCKU OIBIT UCIOIb30BAHNUS ONEPALIMOHHBIX CUCTEM, COBPEMEHHBIX S3bIKOB IPOrPAMMUPOBAHMUS, CUCTEM
yIpaBJIeHUs 6a3aMi JaHHBIX M TEXHOJIOTHI 00pabOTKH JaHHBIX, CPEICTB Pa3pabOTKH IPOrpaMMHOTO HHTepdeiica

2. MECTO JUCIHUIITMHBI B CTPYKTYPE OIIOII

Iy (paznen) OITOIT: |B1.B.Z[B.03.02

2.1 TpeGoBaHus K NpeABAPUTEILHOMN MOAT0TOBKe 00y4al01erocs:

MarmmHaHOe 00y4YeHHe U HHTEIUICKTYaIIbHBII aHAIN3 TaHHBIX

CHUCTEMHBII aHAIIu3 | MOACIINPOBAHUEC

Pa3paboTtka cepBepHBIX MPHUIIOKEHUI Ha si3bIke Python

2.2 IucuMIIMHbI M NPAKTHKH, AJ15 KOTOPbIX OCBOEHH e JAHHOMN IMCUUIIJIMHBI (MOAYJ/I) HE00X0IMMO KaK NMpeallecTByolIee:

BemosrHeHne 1 3amuTa BEITYCKHOM KBATH()UKAITMOHHON pabOTHI

ITpou3BoACTBEHHAS NIPAKTHKa (HAyYHO-HCCIIENOBATENbCKast paboTa)

[Tpou3BocTBEHHAS MPAKTHUKA (MIPEIAUIUIOMHAS TIPAKTHKA)

3. KOMIIETEHIIMN OBYYAIOLIET OCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIUAILIAHEI
(MOJLYJIST)

IIK-1: Baajgenue HaBbIKaMH HCNOJIb30BAHHS ONMEPANMOHHBIX CHCTEM, CETEBBIX TEXHOJIOTHIi, COBPEMEHHBIX SI3bIKOB
NMPOrpaMMHUPOBAHUSI, TEXHOJIOTHI 00PA0OTKH JAHHBIX, CPEICTB Pa3padoTKU NMPOrpaMMHOro unrepdeiica, npuMeHeHUs
SI3LIKOB U METO/I0B (popMaTbHBIX crielu(UKALUIA, CHCTEM YNpaBJIeHUs 0a3aMu JaHHBIX

3HaTh:

COBpEMEHHBIE HHPOPMAMOHHO-KOMMYHHKAITHOHHBIE U HHTEIUIEKTYa bHbIE TEXHOJIIOTHH, MHCTPYMEHTAITbHBIE CPELIBI,
MIPOrpaMMHO-TEXHIUUECKUE TUIATGOPMBI IS perieHust TpodecCHOHATBHBIX 3a/1a4.

METO/IbI IIOCTAHOBKH 33/1a4, TPOBECHUS U aHAJIHN3a TECTOBBIX M KCIIEPUMEHTAIBHBIX UCIIBITAHUH Pab0TOCIOCOOHOCTH CHCTEM
HCKYCCTBEHHOT'O MHTEJUIEKTA.

(GYHKIMOHAIBHOCTH COBPEMEHHBIX HHCTPYMEHTANIBHBIX CPEACTB U CUCTEM IIPOrPaMMHUPOBAHUS B 00IaCTH CO3aHUs MOJeeH
HCKYCCTBEHHBIX HEHPOHHBIX CETeH

YMmeTh:

000CHOBBIBATh BEIOOP COBPEMEHHBIX MH()OPMAIIHOHHO-KOMMYHUKAIIMOHHBIX M HHTEIUIEKTYaJIbHBIX TEXHOJIOTHI, pa3padaThiBaTh
OpHUTHHAJIBHBIE TIPOrpaMMHBIE CPENICTBA JUIS peIleHuUs MPOo(ecCHOHATBHBIX 3aa4.
CTaBUTPH 331841 U IPOBOJHUTH TECTOBBIE M KCIIEPHMEHTAIBHBIC HCIIBITAHHS PA00TOCIIOCOOHOCTH CHCTEM MCKYCCTBEHHOTO

© ®I'bOY BO «Yenl'V»
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ctp. 4

HMHTEJUIEKTa, aHAJTU3UPOBATh PE3yJIbTaThl U BHOCUTh U3MEHEHHS
MIPOBOJIUTH OLIEHKY W BEIOOP MOJIeNel NCKYCCTBEHHBIX HEHPOHHBIX CeTel M MHCTPYMEHTAIBHBIX CPEACTB sl PEeLIeHHS 3a1a4

MAaIIMHHOTO O0Yy4eHHSI

IIPUMEHSTH COBPEMEHHbIE HHCTPYMEHTAJIbHBIE CPEACTBA U CUCTEMbI IPOrPaMMHUPOBAHUS JUIs pa3paboTKU U 00yueHus: Moaesen
HCKYCCTBEHHBIX HEHPOHHBIX ceTei

Baanern:

MCTOJaMH paBpa6OTKI/I OPUTMHAJIbHBIX MPOTrPaMMHBIX CPEACTB, B TOM YHCJIC C UCIIOJIb30BAHUEM COBPEMCHHBIX
I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHI)IX U UHTCIIICKTYaJIbHBIX TEXHOHOFHﬁ, T pEIICHUSA l'[pO(beCCI/IOHaJ'II)HLIX 3a7gad4.

B pesyabrare 0cBOCHHS JUCHUIINHBI 00yYaloIIuiics J0/KeH

3.1|3naTn:

3.2|YMmers:

33

Buaagern:

4. OFLEM JUCIUILIMHBI (MOZLY.JIST)

O6Lwasa TpyooeMKOCTb

33ET

YacoB 1o yueOHOMY IUTaHy :
B TOM YHCIIE :

aynutopHble 3aasTus : 30

camocTosTeNnbHas pabora : 56,7

4acoB Ha KOHTPOIIb 18
KOHTakTHas pabora: 33,3
HKP: 3,3

108

BI/I,HI)I KOHTPOJIA B CEMECTpax:

JK3aMEHBI 8

5. CTPYKTYPA U COJAEPKAHUE JUCHUIIIMHBI (MOIY.IsI)

Koa HaunmeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos JlutepaTtypa
3aHSATUS [ Kvpc

Pasnea 1. Beenenne

1.1 Buonornueckuii HeilpoH denoBeueckoro Mosra. I[loHsTHE HCKYCCTBEHHOTO 8 1 JI.1JI1.2 J11.3J12.1
HEHpPOHA M NCKYCCTBEHHOM HelpoHHOH cet. Cdepbl mpuMeHeHuUs JI2.2J12.3
HCKYCCTBEHHBIX HEHPOHHBIX cereit /JIex/ 212253
Paznen 2. Mone/ib HelipPOHHBIX ceTeil

2.1 Mogensb nelipona Mak-Kamnoka—TIutca. [lepcentpon. ['myOokas HelipoHHas 8 1 JI.1JI1.2 J11.3J12.1
CeTh MPSIMOTO PaCIpOCTpaHeHHsl. BeraucnuTenbHas MOIHOCTD MEPCENTPOHA. JI2.2J12.3
/JTex/ 2122033

2.2 HanwucaTh KOMIBIOTEPHYIO MPOrpamMMy Ha si3bike Python 3 co3parornyio u 8 4 JIT.1 JI1.2 JI1.3J12.1
00y4JaloNIyr0 HeUPOHHYIO CETh ISl PACIIO3HABAHHS PYKOTMCHBIX (P ¢ JI2.2J12.3
HCIOJIb30BaHUEM METO/Ia TPAIMEHTHOTO cIiycka U 6a3nl janHbix MNIST /Tp/ D122 33
Paznen 3. 'pagnenTHblii ciyck

3.1 BosMokHOCTh 00yueHHs HeWpOHHOM ceTu. TpyIHOCTH ¢ 00y4eHHeM 8 1 JIT.1J11.2 J11.3J12.1
MepcenTpoHHbIX ceTell. CUrMonIaNbHBIH HEWpoH (curmounn). Mosens JI2.2J12.3
00yueHHs HeHpoHHOH ceTr. OOyUaroIas 1 TeCTOBbIC BRIOOPKU. DyHKIHS 213233
notepsb (croumoctHast hyHkiwms). CpeHeKBaIpaTHIecKas onmoka. 3amada
pacrnio3HaBaHUs pyKonucHbIX mudp. baza nanaeix MNIST. O6y4yenue
HEHPOHHOU CETH METOJJOM I'PaIeHTHOTO cItycka. [lepexos K BEKTOPHBIM
orepanysaM. AJITOPATM CTOXaCTUIECKOTO I'PaIIEHTHOTO CITyCKa.
/JTex/

© ®I'bOY BO «Heal'V»
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32 CocTaBuTh MUHH-0TUET/ 3cce Ha TeMy «KauecTBO pacro3HaBaHUs U CKOPOCTh JIT.1 JI1.2 J11.3J12.1

00yueHHs HEHPOHHOM ceTu». J|Jis 3TOro mocrapaitech OTBETUTH Ha
cIeyonme

Bompocsl: 1) Kakue, Ha Bam B3, mapaMeTpbl IPUMEHSIEMOT0 METO1A
00yueHHs, BIUSIOT Ha Ka4eCTBO 00y4eHHs HelipoHHoU ceTn? Onuiure
MpearonaraeMblii XapakTep BIUAHUS. 2) BiuseT nu Tonosorus ceTu Ha
Ka4yecTBO

ee 00ydenus? OnuImmTe MPeAnoIaraeMblil XapakTep BiIusHuA. cnonb3ys
HaIMCAaHHYIO paHee MporpaMMy JIIs PacIio3HaBaHUs PYKOITUCHBIX UMD,
co3JaiiTe U 00yYHTe HECKOJIBKO HEHpOHHBIX ceTell. Co3maBaeMble CeTH
JIOJDKHBI

HMMETh Pa3HYIO TOMOJIOTHIO. [IJ1s1 KaXKI0¥ CEeTH MOMbITaliTech moaoopars
ONITHMAJIBHBIE TAPAMETPHI IS 3aITyCKa MPOLEAyphl 00yIEeHHsI METOJOM
rpaaueHTHoro crycka. /TIp/

J12.2712.3
019233

Paznen 4. Meroa 00paTHOIO pacpoCTPAHEHHs OLIUOKH

4.1 Metox 0OpaTHOro pacnpocTpaHeHus: omMOKH. DyHKIIMS TOTEPh HA OCHOBE JIT.1 JI1.2 J11.3J12.1
nepekpectHor SHTporuu. PopMyIibl 00paTHOTO PACHIPOCTPAHEHUS OIIMOKH JIJIst JI2.2J12.3
ciydast epeKpecTHOM suTponuu. /JIek/ 012233
4.2 Hammcats KOMITBIOTEpHYIO TIpOrpaMmy Ha si3bike Python 3 cosparornyto u JIT.1J11.2 J11.3J12.1
00yJaroIyr0 HEHPOHHYIO CETh JUTS PACIIO3HABAHUS PYKOIMCHBIX IU(P C JI2.2 J12.3
WCIIONTb30BAaHUEM METOJIa TPAJUEHTHOTO CITyCKa U CTOMMOCTHOM (DyHKIIMH Ha 2122033
OCHOBE MEPEKPECTHON SHTPOITHH.
Mp/
Paznen 5. CroumocTHasi pyHKIUSI HA OCHOBeE NepeKPecTHOI IHTPONUN
5.1 OyHKUHS TOTEPh HA OCHOBE MEPEKPECTHON SHTpOIHH. DopMyITbl 00paTHOTO JIT.1J11.2 J11.3J12.1
pacrpoCcTpaHeHHUs OMIMOKH YIS CITydasi epeKpecTHOM sHTponuu. /JIex/ JI2.2J12.3
213233
Paznen 6. I[lepeoOyuenue u peryasipusanust
6.1 [Tepeobyuenue. BanunarrionHas Beioopka. Perymspusarus L1 u L2. JI1.1 J11.2 J11.3J12.1
IMpopexuBanue (dropout). MickyccTBeHHOE yBeNIM4eHHE 00yJarolieii BEIOOpKH JI2.2J12.3
(ayrMeHTanus AaHHBIX). TeXHUKH, yIy4IIalonue o0ydeHne HeHPOHHBIX CETeH. 2122033
Vannmanu3anys BecoB M CMEIIEHH Ha OCHOBE HOPMAIBHOTO Paclpe/IeIICHNUSI.
YMeHbllieHne CKopocT 00ydeHust. [ paJiueHTHBIN CITyCK Ha OCHOBE MMITYJIbCA.
AJNTOPUTMBI C aIaNTUBHOU cKOpocThio 00yueHus: AdaGrad, RMSProp, Adam.
ReLU u apyrue anpTepHaTUBHBIC QYHKIMH aKTHBALINH.
/JTex/
6.2 [MpumeHenune crienuan3upoBanHbix oubnmmorek. Keras /TIp/ JIT.1J11.2 J11.3J12.1
J12.2712.3
213233
Pazgen 7. ®ynkuus Softmax
7.1 HeiiponHas ceTb ¢ pacmpezeneHreM BeposiTHocTel. Mcnonb3oBanue GyHKIHU JIT.1J11.2 J11.3J12.1

softmax B kadecTBe yHKIMH aKTHBAIIMU BBIXOJHOTO CIIOSI.

/Jlex/

J12.2712.3
019233

Paznen 8. CBeproyHble HelipOHHDbIE CETH

© ®I'bOY BO «Ueal'V»
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8.1 Ceeptrounsie HeliponHbie cetrt (CHC). Crioun cBepTku u myJmara. [loctpoeHue 1 JIT.1 JI1.2 J11.3J12.1

KapT npusHakoB. Aapo ceeptku. Max-mynuar u L2-mymuar. CHC mns
pacnio3HaBaHus pykonucHbIX nudp. [peumymectsa CHC. TloTeHmansabie
npobnemsl, cBsizaHHble ¢ ucnonb3oBanueM CHC. Coepsl npumenenust CHC.
HeiipoOuonornyeckne 0CHOBaHHs CBEPTOYHBIX CETCH.

/J1ex/

J12.2712.3
019233

8.2 [MpumeHnenune criermain3upoBanHbix oubmmorek. TensorFlow u Keras /TIp/ 4 JIT.1J11.2 J11.3J12.1
J12.2712.3
2132233
Paznen 9. PekyppentHblie HelipOHHBIE CeTH
9.1 Pexyppentusie Heiiponnsie cetu (PHC). [Isynanpasnennsie PHC. I'tyGokune 1 JI1.1 J11.2 J11.3J12.1
PHC. Bentunsusie PHC. Cern nonroii kparkocpouHoit namsit (LSTM). JI2.2J12.3
BenTtunbnblil pexyppentHbiidi Moayib (GRU). ABTokoanpoBImku 21220933
/JTex/
9.2 bubmorexu mst riry6okoro ooyuenus: PyTorch /Tlp/ 2 JIT.1J11.2 J11.3J12.1
J12.2712.3
213233
Paznen 10. Uctopus pa3BuTHS HeHPOHHBIX ceTeil
10.1  |Mcropus HEHpOHHBIX ceTell u TiryOoKkoro ooydeHus. /Jlex/ 1 JI1.1J11.2 J11.3J12.1
J2.2J12.3
512233
Pazgen 11. CamocrositesibHas padoTa
11.1  |M3y4eHue IOMOTHUTENHLHOIO MaTepraa o OCHOBaM JIMHEHHOH anreopsl /Cp/ 25,9 | JI1.1J11.2 J11.3J12.1
J2.2J12.3
512233
11.2  |M3y4eHue IOMOIHUTENHLHOIO MaTepraa 1o nporpaMMHUPOBAHHIO HA SI3bIKE 30,8 | JI1.1J11.2 J11.3J12.1
python /Cp/ JI2.2J12.3
512233
Paznes 12. MHasi KOHTaKTHas padora
12.1 |MnpuBuayaibHble KOHCYJIBTAIMU, TEKYIUH KOHTPOib /IKP/ 3,3 | JI1.1J11.2 J11.3J12.1

J2.2J12.3

6. POH/I OIEHOYHBIX CPEJICTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEICTB

IpakTuyeckas paboTa, TECTUPOBAHUE

6.2. TunoBbie KOHTPOJIbHBIC 3a1aHUSA U HHBIC MaTEePHAJIbI AJIsA TeKleIeﬁ aTrecralnun

CocTaBUTh MUHU-OTUET/ 3cce Ha TeMy «KauecTBO pacro3HaBaHuUs U CKOPOCTh 00YUeHHS HEHPOHHO ceTn». s 3Toro mocrapaiirech
OTBETUTH Ha CIIEYIOIIHE BOIPOCHI:

1) KaKI/IC, Ha Balll B3TJIA 1, IapaMETpPbl IPUMCHACMOro METO1a O6y‘l€HI/I${, BJIMAIOT HA Ka4€CTBO O6y‘IeHI/I$[ HeﬁpOHHOﬁ cetu? OnummuTe
rlpezmonaraeMLIﬁ XapaxkTep BIUSAHUAL.

2) Bnusier iu TOMOJIOTHS CETH Ha KauecTBO ee 00ydyeHus1? ONUIINTE MPeAoiaraeMblil XxapakTep BIUSHHUS.

Hcnonb3ys HalMCaHHYO paHee MporpaMMy Ui paclio3HaBaHUs PYKOMMCHBIX (P, co3aiiTe U 00yunTe HECKOIBKO HEHPOHHBIX
cerefl, Co3napaeMpIe CeTH TONKHEI MMETE DAZHVIO TONOIOTHIO. JITd KAXIIOW CETH MONKITARTECE MON00DATE
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ONTHMAJIbHBIE TApaMeTPHI IS 3aITyCKa MPOLEAYPBI 00yUESHHUSI METOJIOM I'PaJMEHTHOTO CITyCKa.

6.3. TunoBbie KOHTPOJIbHbIC BONIPOCHI U 3a/TaHUSA JIH l'lpOMe)KyTO‘lHOﬁ aTreCTallun

CHmcoK BOIIPOCOB:

Buonorndeckuii Heiipon

Ilepcenrtpon

I'pamuent

[ITaru anroputMa 00paTHOTO PacIPOCTPAHEHHS
OTnruuTeNnbHBIE CBOICTBA MMEPEKPECTHON SHTPOIIHH
Perynsipuzanms L1 vs L2

AnbrepHaTHBHBIC (DYHKIUN aKTUBALH
XapaKTepuCTHKH PA3JINYHbIX (QYHKIMHA aKTHBALUH
CBepTouHble HEHPOHHBIE CETH

WAk =

6.4. Kputepuu oneHuBaHUS

Tect COACPKUT 9 PaBHO3HAYHBIX BOITPOCOB U paCCUUTAH Ha 45 muH. HaCTCH JBC IIOIIBITKH. BTopas{ IIOIBITKA HE 3aBUCUT OT HepBOfI.
KomuuecTBo 6aiios PaBHO KOJHUYCCTBY IPABUJIIBHBIX OTBCTOB HAa BOIIPOCHI TECTA.

OcTanbHble OallIbl HAKATUTUBAIOTCS 3a BBIMOJIHEHHE 6 MPAKTHYECKUX padoT (o 4 6amia kaxxaas) u 4 tectupoBanuii (1o 3 Gayuia 3a
Kay/Ibli1)

[Ipu OlIeHHBAHUHK PE3YJILTATOB YUCOHOM JICATENBHOCTH 00YYArOMIETOCs 110 AUCHMILINHE UCIIOIb3YETCs 0aIbHO-PEHTHHTOBAs CHCTEMA
OIICHHBAHHS PE3YJIbTATOB YU€OHOI JiesITeIbHOCTH oOyuaroruxcs OTiaruHo: BenmnunHa peTHHra 00yJaroerocs o JUCIUILTHHE
85...100 %.

Xopomo: Bennunna peiituara oGyvaromerocs no aucuurumze 75...84 %

VY noBierBoputenbHO: Benruuna pelitiHra o0yuaromerocs mno auciumirae 60...74 %.

HeynosnetBopurensHo: Bennunna peiituara o0y4aromerocs mo aucuummie 0...59 %

7. YHEBHO-METO/JMUYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOYJIST)

7.1. PexoMenayemasi Jutrepatypa

7.1.1. OcHoBHas JluTEepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBO, ron| Pecypc
JI1.1 [Tadapos .M., Heiiponnsie cetr B PyTorch: yueOHoe mocobue Kazans : 9BC
T'unemszsHoB A.O. (https://znanium.ru/catalog/document?id=453352) Kazanckuit
(ITpuBoOmKCKHIA)
(dhenepanbHbIit

yHuBepcurer, 2024

JI1.2 |PocroBues B. C. HckyccTBeHHBIE HEMPOHHBIC CETH: YYEOHHUK ISl BYy30B Cankr- [Terepoypr | OBC
(https://e.lanbook.com/book/447392) : Jlansb, 2025

JI1.3 |Camrok A. B. KomnbroTepHOE 3peHre 1 HeHpOHHBIC CETH: MTPAKTHUKA: y4eOHOe Mocksa, Bonorna:| 3BC
rocobue Wuodpa-
(https://biblioclub.ru/index.php?page=book&id=725653) Wnxenepus, 2025

7.1.2. lonoTHUTE/ILHAS JINTEPATYpa

ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, rog| Pecypce
JI2.1 |Anronno JI., Cymxutr |bubmmuoreka Keras — mHCTpyMeHT rirybokoro o0yyenusi. Peanuzanust [Mocksa : JIMK 9BC
IT. HEHPOHHBIX ceTeil ¢ moMoripto oudanorek Theano u TensorFlow [pecc, 2018

(https://e.lanbook.com/book/111438)

JI2.2 |llleBuenko JL.T'., IIporpammuposanue Ha PY THON B cpene IDLE: yueOHoe mocodue |HoBocuOupck : 9BC
Hpyxununa T.B. (https://znanium.com/catalog/document?id=396958) HoBocubupckuii
roCyAapCTBEHHBIN
TEXHUYECKUN
YHUBEPCHTET
(HI'TY), 2020
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ABTOpBI, COCTaBUTEIN 3arnasue WsnarensctBO, Tom| Pecypc
JI2.3 |Tpyxan A. A., Jluneiinas anreGpa u TMHEHHOE MPOrpaMMUPOBaHKE: ydeOHOe Cankr- [Tetepoypr | OBC
Kosrynenxo B. T'. nocobue : Jlanb, 2022
(https://e.lanbook.com/book/212519)

7.2. llepeyens pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn "HHTepHeT"

D1 |Jlasb [DneKTpOHHEIH pecypc] : aeKTpoHHO-0uOmoTeunas cucrema (ObC) / uzgarenscrio Jlans. — URL: http://e.lanbook.com
http://e.lanbook.com

92 |Znanium.com [DNEKTPOHHBIN pecypc] : AeKTpoHHO-0nOnHoTeuHas cucrema (ObC) / Hayu. anexrpon. 0-xa
http://znanium.com/ http://znanium.com/

33  [FOpaiiT [DnekTpoHHEIH pecypce] : amekTpoHHO-0nomoTeynas cucrema (OBC) / m3narenserBo FOpaiit.  https://urait.ru/

7.3 Tlepeyens nHGOPMAHOHHBIX TEXHOJIOTUH

7.3.1 [IporpamMmmHoe oDecnieueHue

LMS Moodle

Python

1O Kaspersky

7.3.2 lIpodeccnonanbHbie 6a3bl JAHHBIX U HH(OPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHast 37eKTpOHHAs
oubmmoTeka : caift. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum gocTyna: Jjis 3apeructpup. moiab3oBareneil. — TekcT :
9JIEKTPOHHBIH.

2. HatmonanpHast anexrponHas ouonuoreka (HOB) (https:/rusneb.ru/) HanmonansHas anexTpoHHas 6ubmoreka (HOB) :
00beIMHEHHBIH JIEKTPOHHBIN KaTaor GOHA0B poccuiickux ondmmorek : caidT. — URL: http://H36.pd. — Pesxum nocrymna: u3
YHUTATBHBIX 3a510B Onbmrorexn Yenl V. — TeKcT : 2IeKTPOHHBIH.

3. lpesupnentckas bubamoreka (https://www.prlib.ru/) Ilpesunentckas OnONMOTEKA : NEKTPOHHAS HALMOHANbHAS OMOIMOTEKA : CAlT /
®I'BY Ilpesunénrckas oudamoréka nmenn b. H. Ensruaa. — Cankrtlletepoypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
3JIEKTPOHHBIN.

4. CrpaBouno-tipaBoBas cucrema «KoncynprantlImroc» (http://www.consultant.ru/) KoncynerantlIntoc : cripaBo4Ho- npaBoBast
cucreMa : 6a3a JaHHbIX / PernoHanbHblA 1IeHTp mpaBoBoi nHbopmanuu NHbopmnpaBo. — Mocksa, 1992 — . — Pexxum gocryna: u3
YUTAJIBHBIX 3aJ10B OMOMMOTEKH. — TEKCT : AIIEKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUHYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIS)

I[J'Iﬂ peajin3anvi JUCHUIIIIMHBI UCTTOJIB3YHOTCA y'{e6HBIe AYIUTOPUHA JJId TPOBECACHU A 3aHATHI JICKIITMOHHOI'O THUIIA, 3aHATUH
CEMHUHAPCKOIo THIIa, 'PYIIIOBBIX U MHAWBHUYAJIBHBIX KOHcyHLTaHHﬁ, TEKYLIETO KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ aTTeCTalli, a TaKXKC
INOMCIICHUA I CaMOCTOSITEILHOM pa60TI>I.

Y4eOHbIe ayJUTOPUN YKOMILIEKTOBAHbBI CIICHNATIM3UPOBAHHON MEOEIbIO M TEXHHYECKIMHU CPEACTBAMH O0YYIEHUS: JOCKa, MapThI,
MYJIBTUMEANHHOE U ayJM0000pYHOBaHHE.

J1ist npOBeIeHMS 3aHSITHIA JICKIIHOHHOTO TUITA TPEIATAI0TCS HA0OPHI IEMOHCTPAIIMOHHOTO 000PYI0BAHHMS U yUeOHO- HATJIAHBIX
nocoduii: nuppoBbie 00pa3oBaTEILHBIC PECYPCHI, @ TAKKE UCIIONIL3YETCsl IEPESHOCHOE U / WK CTAllMOHAPHOE MYJIbTUMETHIHOE
o0opynoBaHue (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

JInst ceMMHApCKUX 3aHATHIA UCIIONIB3YIOTCS ayJMTOPHH OCHAIIICHHBIE OOBIYHOM TOCKOM, TApTaMH, IEPEHOCHBIM MYJIbTUMEIUHHBIM U
ay1moo0opy10BaHuEM (B cily4ae HeOOXOAUMOCTH).

[TomenieHus U1t CAaMOCTOSTEIBHOM PabOThl 00YYAKOLINXCS OCHAIIICHBI KOMITBIOTEPHON TEXHUKOM C MOAKITIOYCHUEM K CETH
"NaTepHer" 1 obecnieueHHeM JI0CTyIa B 3JIEKTPOHHYIO HH()OpMAIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

9. METOAUYECKHME YKA3AHUA JUISA OBYYAIOHIUXCS IO OCBOEHUIO TUCITUIIJIMHBI (MO Y JISA)

Ycnemnoe n3ydeHne Kypca Tpe0yeT oT 00y4yaromuXcs IOCEIeHUs JISKLU, aKTHBHOI paboThl Ha CEMHHAapaXx, BHITOJHEHUS BCEX
y4eOHBIX 3a/IaHHH MTPENOIaBaTeNs, 03HAKOMIICHHSI ¢ 0a30BBIMH YUCOHUKAMU, OCHOBHOH U JIONIOJHUTEIBHOMN IUTEpaTypoil. 3anuch
JIEKIIAY — OJTHA 13 (DOpM aKTHBHOM PabOTHI CTY/ICHTOB, TPEOYIOIIasi HABBIKOB U YMEHUSI KPATKO, CXEMAaTUYHO, MOCIICIOBATEIIHHO U
JIOTHYHO ()MKCUPOBATH OCHOBHBIE MOJ0KEHU S, BEIBOBI, 00001IeHus, hopMyanpoBkH. [Tocienyromas paboTa HaJ TEKCTOM JEKIHH
BOCKpEIIAET B IIAMSATH €€ COJIep)KaHKe, T03BOJISIET pa3BUBATh SKOHOMUYECKOE MBIIIJICHHE. B KOHIIe JIeKIuK IpernojaBaTeib OCTaBIsSEeT
BpeMs (5 MHHYT) ISl TOTO, YTOOBI CTYACHTHI HMEITM BO3MOXKHOCTD 32/1aTh YTOUHSIOLIHE BOIIPOCHI IT0 U3yIaeMOMY MaTepuaiy.
BaxHpIM MeTO1OM 00yUeHUS ABIAETCS CaMOCTOSITENIbHAsI paboTa CTYAEHTOB C yueOHO-METOANYECKHUMH MaTepraaaMi, HayYHOH
nrepatypoit. [Tpy n3ydeHnn AMCHUTUTMHEL HEOOXOIMMO U3YUYHUTh BOIIPOCHI, KOTOPBIE MIPENojaBaTellb BEIHEC Ha
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CaMOCTOSITENILHOE H3Y4YeHHE, OBITh TOTOBBIM K 00CY>KIEHHIO ATUX BOIPOCOB.

K mpomexyTouHOH aTTecTanui He0OX0JMMO TOTOBUTHCS II€JIEHANPABICHHO, PETYIISPHO, CHCTEMAaTHIECKH | C TIEPBBIX AHEH 00yUeHUs
o JaHHoW auctumrHe. [Tocne 3Toro y o0y4aronierocs 10HkHO ¢(hOPMHPOBATHCS YETKOE MPECTaBIeHHe 00 00beMe U XapaKkTepe
3HAHUN U YMEHHH, KOTOPBIMH HaJ0 OyeT OBlaaeTh no AucuumnHe. CHcTeMaTH4ecKoe BBINOMHEHHE Y4eOHOH paboThl Ha JIEKIUSIX U
CEeMUHAPCKUX 3aHATHSIX [TO3BOJIUT YCIEIIHO OCBOUTD TUCLUIIINHY.

B ciy4ae npuMeHeHHs TPU 00YYECHHUH TUCIUIUINHBI DJIEKTPOHHOTO 00YYeHHUs, IMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH
oOuieHne o0y4JaronmXxcs 1 MPeroiaBaTessl OCYIIECTBISETCS B PeXKUME PeabHOTO BpeMEHH (OHJIaiH-JIEKIUH (BeOWHApHI), YaThl,
BUICO-KOH(MEPEHIINH U JIP.) WK OTI0KEHHOTO BpEMEHH (CUCTEMa TUCTAaHIIMOHHOrO 00yueHust Moodle, popyMbl, SIeKTPOHHAS TOYTA
u ap.).

Boubiyto gacTe BpeMeH! 00yJaroIIHecsi CaMOCTOSTENEHO paboTaroT ¢ y4eOHO-METONIECKHMI MaTtepraiaMu. CTyIeHThl HMEIOT
BO3MOXKHOCTh KOHCYJIFTHPOBATBCS C MPETOIaBaTeNIeM 10 BCEM BOITPOCAaM, BOSHUKAIOIIMM B X0JI€ CAMOCTOSITENIbHON pabOThI
TTOCPEICTBOM DIIEKTPOHHOM ITOYTHI, COIMMATBHBIX CETEH H T.1I.

Joctyn o0y4aromerocst K y4eOHBIM pecypcaM B PeXKUME OTIOKEHHOTO BPEMEHH, CAMOCTOSITEIIbHON pabOThI OCYILECTBIISIETCS YePe3
ceTb MIHTEepHET B yJOOHOM U1l HETO MeCTe, BpPEMEHH M TeMIIE.

IMpu 0OyueHnun U1l ¢ OrpaHMYEHHBIMHA BO3MOXHOCTSIMH 3/I0POBBSI JJIEKTPOHHOE 00yUeHUE, AMCTAaHIMOHHbBIE 00pa3oBaTe/IbHbIC
TEXHOJIOTHH IIPelyCMaTpUBalOT BO3MOXKHOCTh IIpHeMa-niepeiaul HH(GopMaIiy B JOCTYIHBIX A HUX GopMax.

Peanuzanusi TUCHUIUTMHBI C TPUMEHEHUEM 3JIEKTPOHHOTO 00yUYeHHsl, TUCTaHIIMOHHBIX 00pa30BaTENLHBIX TEXHONOTUH (Hanee — 20,
JOT) ocymecrnusercst Ha ocHOBaHHU «[10JI0XKeHus 0 pean3ali OCHOBHBIX U JOTOJHUTENBLHBIX 00pa30BaTENbHBIX IPOrPaMM C
MPUMEHEHUEM 3JICKTPOHHOTO O0YUYCHUS U TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI B (heZiepaibHOM FOCYIapCTBEHHOM
OFODKETHOM 00pa30BaTEIbHOM YUPEKICHHU BhICIIEro 00pa3oBanus «YelssOMHCKUIT roCy1apCTBEHHBIH YHHBEPCUTET», «IlonokeHns
0 TIOPSIIKE 3a4eTa 00YJArOIIIMHCS TI0 OCHOBHBIM MPO(eCCHOHABHBIM 00pa30BaTebHBIM TPOrpaMMaM BBICIIIETO 00pa30BaHUs B
®I'BOY BO «Uenl Vy» pe3ynbTaroB OCBOSHHS B OPraHU3aIUAX, OCYIIECTRIISIONINX 00pa30BaTENbHYIO ACATCILHOCTD, YUYEOHBIX
MIPEAMETOB, KypPCOB, JUCIUILIAH (MOIYJIEH ), MPAKTHK, JONOJIHUTENEHBIX 00Pa30BaTENBHBIX MTPOTrPaMM» MOCPEICTBOM dJIEKTPOHHON
uH(popmManmonHo-o0pasoBarenbHoi cpenpl PIBOY BO «Uenl Vy». B uckinrounTenbHbIX ciydasx (Gopc-mMaxop U T.11.) Ipu
peanuzanuu oopa3oBaTenbHOM AesTenbHocTH ¢ npuMeHenreM D0, IOT MoryT mpuMEHSTh KOMIIOHEHTHI, HE BXOJSIINE B IEPEYCHb
3JIEKTPOHHOHN MH(OPMALIMOHHO- 00pa30BATEIBHON CPEJIbI.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIJIMHBI OBYYAIOIIIMMHUCS C UHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXKHOCTSAMM 310POBbSA

OcBoeHUE AUCUUILTUHBI HHBATUIAMH U JIMIIAMH C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3[I0OPOBbSI OCYIIECTBIICTCS C UCIIOJIb30BAaHUEM
CIHEUUATbHBIX TEXHHMYECKUX CPENCTB W HHMDOPMAIMOHHBIX TEXHOJIOTHH, MPEIOCTaBIIAEMbIX PeCypCHBIM yUueOHO-METOANISCKUM
LICHTPOM 110 OOYYCHHIO HWHBAJIHMIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSAMH 370poBbs Uenl'Y mo 3ampocy oOydaromierocs
(MOOHITBHBIC CHEIHATbHBIE TEXHHYSCKUE CPEICTBA Ui JIMI ¢ HAPYUICHUSAMH 3PEHHS M C HApYIICHUEM CIyXa, aCCHCTUBHbBIC
MHOOPMAIMOHHBIC TEXHOJIOTHH).

IMpu HeoOXomUMOCTH Ui OOYYAIOIIMXCS C HApyHICHHSMH 3peHHsS Ha pabouyux MecTax Ui MPOBENCHHS MPAaKTHYCCKUX WITU
abOpaTOPHBIX 3aHATHH YCTaHABIMBACTCS CIENUAIbHOE MPOrpaMMHOE obOecredeHrne (IporpaMma peueBOil HaBHTALlUK, PEUYCBEIC
CHUHTE3aTOPbI, SKPAHHBIC JIYIIbI).

B yueOHbIe ayauTopuu obecreunBacTcss OCCIpPENITCTBEHHBIA OCTYI Ui 0O0YYaroIUXCs ¢ MHBAIUIHOCTHIO U C OrPaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbsi. B Kax /101 ay TMTOpUH, rjie 00ydaroTCsS MHBAIUIBI U JIUIA C OTPAHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBBSI,
MpelyCMaTPUBAETCS] COOTBETCTBYIOIIEE KOJIMYECTBO MECT JUIsl 00YUYArOIIUXCS C YUYETOM HapYIICHUN HX 3[0POBbSI.

JInst oOCBOGHMSI IUCIMITIIMHBI MHBAIUAM U JIMIIaM C OTPaHUYEHHBIMHA BO3MOXKHOCTSIMHU 3JI0POBbSI ITPEIOCTABIISIETCS TOCTYII K IEYaTHBIM
HCTOYHMKAM, UMEIOIIMMCs B Hay4HOU Onbnuoreke Yenl'Y, ¢ MOMOIIbIO CIIEIMANBHBIX TEXHUYECKUX CPEICTB; JOCTYI C MOMOIIBIO
CHENHANIbHBIX TEXHHYECKUX M MPOIPAMMHBIX CPEJICTB K 3JIEKTPOHHBIM HCTOYHHUKAM, MPEJICTABICHHBIM B (hOpMe 3JIEKTPOHHOTrO
JOKyMeHTa B hoHIe HayuHoU Onbnmuoteky Yenl Y Uitk 2JIeKTPOHHO-OMOITMOTEYHBIX CHCTEMaX.

Y4eOHO-METOINIECKHe MaTepuaibl Uil 00YJAIOIUXCS U3 YHCIIa WHBATKIOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 370POBBSI
MIPEAOCTABISIOTCS B (hOpMax, aIaNTHPOBAHHBIX K OTPAaHHYCHHSIM HX 3[0POBbSI 1 0COOCHHOCTSIM BOCTIPUSATHS HH(MOPMAIIUH.

J1J1s1 MHBAJTMIOB ¥ JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBBSI OCBOSHHE AUCIUTUTUHBI MOXKET OBITh YaCTUYHO FUIH TOJHOCTBIO
OCYIIIECTBIICHO C UCIOJIb30BAaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

[Ipu mnpoBeACHUU NPOMEKYTOYHOW AaTTECTAIMKA MO JUCHHUIUIMHE OOYYaroIMMCS C WHBAIMIAHOCTBIO U C OTPAHUYCHHBIMH
BO3MOKHOCTSIMU 3/I0pPOBbsSI O0OCCIICUMBACTCS IO WX 3asBJICHHIO TPEJAOCTABICHHUE B JIOCTYNMHOH (opMe B 3aBHCHMOCTH OT HX
WHIMBUIYAIBHBIX OCOOCHHOCTEH WHCTPYKLIMH O TIOPSIKE MPOBEJCHUS MPOMEKYTOYHOH arTecTallid, OLEHOYHBIX CpEJICTB H
BO3MOKHOCTH OTBETOB Ha 3a7aHus (MHCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUChbMEHHO wmpudToM bpaiins, ¢
HCIOJIB30BaHUEM YCIIyT ACCUCTEHTA, YCTHO).

Ipu mpoBeeHNH MPOLIEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YUYCHHS MHBATHIOB U JIUI[ C OTPAaHUYICHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI
MPeAyCMaTPUBACTCS UCMOJIB30BaHUE MpeaocTaBiieHHbIX Yenl'Y miii cOOCTBEHHBIX TEXHUUECKUX CPENCTB,

© OI'bOY BO «Henl 'V»




MMUHOBPHAYKU POCCHH
\,} denepanbHOE rocyapcTBEHHOE O10KETHOE 00pa3oBaTeNnbHOEe
@ yUpex/eHHUe BBICIIEro 00pa3oBaHUs

«YensnOunckuii rocy napctBennsiil yausepcurer» (PI'BOY BO «Uenl'V»)

Pabouas nporpamma nucuuruinasl "HelipoHHbIe ceTH" M0 HanpaBiIeHUIO NOATOTOBKY (crenuaisHocti) 09.03.04
"[IporpamMmHast HIKeHepUs" HanpaBieHHOCTH (podmtio) PazpaboTka mporpamMMHo-uH(bpOpMannoHHEIX cucteM OPI'BOY ctp. 10
BO «Uenl'V»

HeO6XOIII/IMI>IX UM B CBA3H C UX MHIWUBUIYAJIbHBIMH 0COOCHHOCTSAMHU. HpI/I H606XO,E[I/IMOCTI/I HWHBaAJIMIAM U JIAOaM C OrpaHU4YCHHBIMA
BO3MOXXHOCTAMHA 310POBBA IMPEAOCTABIACTCA JOIIOJTHUTCIBHOEC BPEMA JIA ITOATOTOBKH OTBETA HaA 3aaHHUsA, IIpoUCaypa OLICHUBAHUA
PE3YILTATOB O6y‘{eHI/IH 110 TUCHUIIIMHE MOXXET IIPOBOAUTHCS B HCCKOJIBKO 3TAIIOB.
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