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

«YensOuHckuit rocynapctBeHHsii yausepcuter» (PI'EOY BO «Henl'Vy)

Pabouas nporpamma nucuumnasl "HefipoceTeBble TEXHOIOTHH'" 1O HAPABICHUIO TOATOTOBKH (CHEIUAIBEHOCTH)
09.04.03 "Tlpuxmnagaas uHPOpMaTHKA" HanpaBieHHOCTH (podmro) Liudposas TpaHchopMaIys U ynpaBlicHHE Ha cTp. 3
ocHoBe manHueix ®I'BOY BO «Yenl 'Y»

1. IEJIM OCBOEHUS JUCIIUITJINHBI

I_[eJ'II) JVUCHUIUIAHBI - 1aTh CTYACHTAM TCOPCTUUCCKUEC 3HAHNA U IPAKTUICCKUEC HABBIKU 11O

KCIOJIb30BAaHUIO TEXHOJIOTHM HeﬁpOHHLIX cereit JUI peIICHUA NPAKTUICCKUX 3a1a4,

CBsA3aHHBIX C IPUMEHCHHUEM METOJOB HCKYCCTBCHHOI'O HHTEIIJICKTA. B xone 06y‘l€HI/I}I

CTYJEHTBI 3HAKOMSATCS C TUIIOBBIMM apXUTEKTYpaMH MCKYCCTBEHHBIX HEHPOHHBIX CETEH,

MeToJaMu MX 00ydeHHs M MpoBepku. Ha MpakTHUecKuX 3aHATUAX CTYIEHTHI IPUMEHSIOT

MOJTyYEHHBIC 3HAHUS K CO3JIaHUIO Ha si3bIke Python rckyccTBeHHON HEHPOHHOM ceTH,

pacno3Haronel pyKonrucHbIe U PEL

Pe3yanaTm 06yqu1/1;1 110 JUCHUIIIMHEC HAIIPABJICHBI HA JOCTMXKCHHUEC HHIANKATOPOB!:

OIIK-2.1. JleMoHCTpUpPYET 3HAHE COBPEMEHHBIX NHTEIUIEKTyalIbHbIE TEXHOJIIOTUU M TEXHOJIOTHH MPOrpaMMHUPOBAHUS,
WHCTPYMEHTAIBHBIX CPEJCTB, IPOrPaMMHO-TEXHIHUECKUX IAT(OPM TS PEIeHNUS MPOPEeCCHOHANBHBIX 3a1a4

OI1K-2.2. JIeMOHCTpHpYET YMEHHUs pa3pabaThiBaTh aITOPUTMUYECKHE M TPOTPAMMHBIC PEIICHHSI C HCIIOJIb30BAHUEM
MHTEIJIEKTYalbHBIX TEXHOJIOTHH M TEXHOIOTHH MPOrPaMMHUpPOBAHMS

OI1K-2.3. ImMeeT mpakTHYECKUi OTBIT pa3paboTKH MPOrpaMMHOTO OOecieueH s IS pelleHusI PO ECCHOHAIBHBIX 3a/ay.

[TK-3.1. Ob6nanaer 3HaHUSMHU METOJIOB U AITOPUTMOB MAIIMHHOTO OOYYCHHSI U MHTEJUICKTYalIbHOTO aHAJIN3a JIAHHBIX, CPEIICTB U
TEXHOJIOTHI cO0pa, 00pabOTKK U MPEICTABICHUS TaHHBIX

[1K-3.2. JleMoHCTpUpYyET YMEHHE BRIOOPA METO/I0B MAIIMHHOTO OOY4YEHHsI M TEXHOJIOTHI aHalIN3a TaHHBIX, TEXHOJIOT I
OM3HEC-aHATUTUKH HUCXO/s U3 TPEOOBAHMI K PELICHHIO TPUKIIAJHBIX 32124

[TK-3.3. imeeT npakTHYECKUI OMBIT pa3pabOTKH PEIICHU B MPUKIIAJAHBIX 3a/1a4ax cOopa, 00pabOTKU M MHTEIUICKTYaJIbHOrO aHaM3a
JTAHHBIX

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Iuxx (pazgen) OIIOIL: b1.0.07

2.1 TpeOoBaHus K MpeABAPUTEILHON MOATOTOBKE 00y4aK0LIerocsi:

MarimHHOe 06y‘{€HI/I€ W aHaJIn3 TaHHBIX

CoBpeMeHHbIE SI3BIKU TPOrPaMMUPOBAHUS

HHopManoHHbIe CHCTEMBI H TEXHOIOTHUH OU3HEC-aHATUTHKI

2.2 I[HCIII/IHJ'II/IHLI N MPAKTUKH, 1JI51 KOTOPbIX OCBOCHUE JTQHHOM U CIUTIJTHHBI (MOI[y.]'Iﬂ) He00X0IMMO KaK npeamecTByroumee:

BrinonHeHye U 3alUTa BBITYCKHON KBaIH(UKALMOHHOM paboTh

[Tpou3BoACTBEHHAS MMPAKTHKA (HAYYHO-HCCIIEe0BaTeIbCcKas paboTa)

HpOI/I3BO,ZICTBeHHa$[ IIpaKTHuKa (HpeZ[Z[I/IHHOMHa}I HpaKTI/IKa)

3. KOMIIETEHIIUY OB YYAIOLIET OCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSI JUCLIUTLINHBI
(MOJY.JIST)

OIIK-2: Crioco0eH pa3padaTbIBaTh OPUTHHAIbHBIE AJITOPUTMBI H MPOrPAMMHBIE CPEICTBA, B TOM YHCJIE ¢ NCIO0JIb30BaHUEM
COBPEMEHHBIX HHTEJUIEKTYATbHBIX TEXHOJIOTHil, VI pelieHus: NpodeccHoOHATbHBIX 32/1a4;

3HaTh:

OCHOBBI COBPEMEHHBIX TEXHOIOTHH NPOSKTUPOBAHMSI HHTEIUIEKTyanbHoro 110;
MIPUHIUIIBI TOCTPOEHUS ¥ (PYHKIIMOHUPOBaHUs nHTEIUeKTyanbHoro [10;

YMmeThb:

IIPOEKTUPOBATH U CO3JaBAaTh NHTCJUICKTYAJIbHOC HO,

Baagern:

BJIaJeTh (pyHIaMEHTaIbHBIMH 3HAHMUSIMH 10 ocHoBaM Teopur THC u nmpakTudecknMu HaBbIKaMu IpoektupoBanns MHC;

IIK-3: CniocoGen cooupath, 00padaTLIBATh M MHTEPIPETUPOBATH AaHHbIE, HCMOJIB3Ysl MeTOAbI MAIIIMHHOIO 00yYeHHus 1
HHTEJIEKTYJILHOI0 AaHAIN32 JTAaHHBIX, TEXHOJIOTHH OU3HeCc-aHATUTHKH

3HaTh:

© ®I'bOY BO «Yenl'V»
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ctp. 4

(YHKIIMOHAIFHOCTH COBPEMEHHBIX HHCTPYMEHTAIIBHBIX CPEACTB U CUCTEM MTPOrPaMMHUPOBAHHUS B 00IaCTH CO3aHUS MOJeTer

HCKYCCTBEHHBIX HEHPOHHBIX CeTeil

YMmerh:

IIPOBOAUTD OLICHKY U BBEIOOP MOJIENel HCKYCCTBEHHBIX HEHPOHHBIX CeTel M MHCTPYMEHTAJIBHBIX CPEACTB sl PELIeHHs 3a1a4

MalllMHHOT'O 06y‘{€HI/IH

B pe3yabTare 0CBOCHUS AU CHUIIIMHbI oﬁyqamumﬁm JOJIZKEH

3.1|3naTn:

3.2|VYmeTh:

3.3|Baagern:

4. OFLEM JUCIUILIMHBI (MOZLY.JIS)

O6wasn TpyaoeMKOCTb

43ET

Yacos o yueOHOMY miany : 144
B TOM YHCIIE :
ayUTOPHBIC 3aHATHS : 32

111,8

CaMOCTOATCIIbHAA pa60Ta :

KOHTaKkTHas pabora: 32,2

Bunp! koHTpONst B cemecTpax:

3a4eThl 3

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCLHUITIJIMHBI (MOAYJIS)
Kon HaumeHoBaHue pa3/iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacon JlutepaTtypa
| 3aHATHA LKvbe

Pa3gen 1. BBenenne

1.1 Buosnornueckuii HeiipoH yenoBeueckoro Mosra. IToHsITHE HCKYCCTBEHHOTO 3 1 JIT.1J11.2 J11.3J12.1
HEeWpoHa 1 UCKYCCTBEHHOH HelpoHHOU ceT. Cdhepbl IpUMEHEHUS JI2.2J12.3
HCKYCCTBEHHBIX HEHPOHHEIX ceteit /JIex/ 213233
Pa3gen 2. Mopeib HelipoOHHBIX ceTei

2.1 Monens Helipona Mak-Kamnoka—ITurca. [Tepcentpon. ['my6Gokas HelipoHHast 3 2 JIT.1 JI1.2 J11.3J12.1
CEeTh MPSMOTO pactpocTpaHeHusl. BerarcnuTensHas MOIIHOCTh TEPCENTPOHA. JI2.2J12.3
/J1ex/ 213233

2.2 Hanwmcath KOMIBIOTEpHYIO IpOrpamMMy Ha si3bike Python 3 cozpatonnyto u 3 4 JIT.1 J11.2 J11.3J12.1
00y4JaroIIy0 HEHPOHHYIO CETh [l PaCiO3HABAHUS PYKOTHCHBIX ITUGP C JI2.2J12.3
UCIIONIb30BAaHUEM METO/Ia I'paJUeHTHOro ciycka U 6a3bl JanHbix MNIST /IIp/ 213233
Paznen 3. 'pagnenTHbIi cyck

3.1 Bo3MokHOCTE 00yueHHs HeWpOHHOM ceT. TpyIHOCTH ¢ 00ydeHreM 3 2 JIT.1 J11.2 J11.3J12.1
MePCEnTPOHHBIX ceTedl. CUrMOMIaIbHbIA HEWpOH (curmounn). Mojiens JI2.2 J12.3
00yueHHs HelpoHHOU ceTu. O0y4aroIas 1 TeCTOBbIe BIOOpKU. DyHKIHS 212233
notepb (croumoctHas pyHkuus). CpeHeKBaapaTnyeckas ommoka. 3amaua
pacro3HaBaHus pyKonucHbIX nugp. baza nanaeix MNIST. OOyuenue
HEHPOHHO! CEeTH METOJIOM TPAJEHTHOTO cITycKa. [lepexo/1 K BEeKTOPHBIM
orepanusM. AJTOPUTM CTOXaCTHYECKOTO IPaJUCHTHOTO 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 JI2.2J12.3
CIIEYIOLIHE D122 033
Bompocsl: 1) Kakue, Ha Bam B3, mapaMeTpbl IPUMEHSIEMOT0 METO1A
00yueHHs, BIUSIOT Ha Ka4eCTBO 00y4eHHs HelipoHHoU ceTn? Onuiure
MPEAIOoIaraeMblid XapakTep BIUSHUA. 2) BIUseT 1 TOMONOrHs CeTH 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/

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 HanwvcaTs KOMIBIOTEPHYIO MPOrpamMMy Ha si3bike Python 3 co3zparornyro u JIT.1 J11.2 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 IE€PEKPECTHOM SHTPOITUH.

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»




Y

MMWHOBPHAYKHI POCCUI

YUPEIKKACHNUE BBICHIETO 06pa3OBaHI/I$I

@enepaﬂLHoe ToCy1apCTBEHHOC OI0JKETHOE 06pa3OBaTean0e

«YenssOunckuit rocynapctBenHslit yausepcuter» (GPI'BOY BO «Henl'Vy)

Pabouas nporpamma aucturumas! "HelipoceTeBble TEXHOIOTUHU'" 110 HAIIPABJICHHUIO OATOTOBKH (CTIEIIMATbHOCTH)
09.04.03 "TlpuxmnagHas nHPOpMaTHKA" HanpaBieHHOCTH (poduro) Liudposas TpaHchopMaIyst U ynpaBieHuEe Ha

ocuoBe ma"Hueix ®I'BOY BO «Yenl'V»

cTp. 6

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 JI2.2J12.3
pacnio3HaBaHus pykonucHbIX nudp. [peumymectsa CHC. TloTeHmansabie 212253
npobnemsl, cBsizaHHble ¢ ucnonb3oBanueM CHC. Coepsl npumenenust CHC.

HeiipoOuonornyeckne 0CHOBaHHs CBEPTOYHBIX CETCH.
/J1ex/
8.2 [MpumeHnenune criermain3upoBanHbix oubmmorek. TensorFlow u Keras /TIp/ 2 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
213233
Pazgen 11. CamocrositesibHas padoTa
11.1  |M3y4eHue IOMOTHUTENHLHOIO MaTepraa o OCHOBaM JIMHEHHOH anreopsl /Cp/ 57,1 | JI1.1J11.2 J11.3J12.1
J2.2J12.3
213233
11.2  |M3y4eHue IOMOIHUTENHLHOIO MaTepraa 1o nporpaMMHUPOBAHHIO HA SI3bIKE 54,7 |JI1.1J11.2 J11.3J12.1
python /Cp/ JI2.2J12.3
213233
Paznes 12. MHasi KOHTaKTHas padora
12.1 |MnpuBuayaibHble KOHCYJIBTAIMU, TEKYIUH KOHTPOib /IKP/ 0,2 |JI1.1JI1.2 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${, BJIMAIOT HA Ka4€CTBO 06W€HI/I${ HeﬁpOHHOﬁ cetu? OnummuTe
npem‘lonaraeMmﬁ 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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crp. 7

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:

WAk =

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

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)

ITpu OLleHMBaHUH PE3yJIETATOB YYEOHOH eI TENEHOCTH 00yYaromerocs o AUCLHILUIHHE HCIIOIb3YeTCs OaTbHO-PEHTHHIOBAsT CHCTEMA
OLICHUBAHMS PE3YJIBTaTOB YUeOHON IEITEIEHOCTH 00yYatOIIIXCsl

3aureHo: Benmunna pelitunra oby4vatomerocs mo qucuututiae 60...100 %.
He 3auteno: Bemrumna pelitunara obyqatomerocs mmo guctnumie 0...59 %

7. YYAEBHO-METO/MYECKOE N TH®OPMAIIMOHHOE OBECIIEYHEHHUE JUCIHHUIIJIMHBI (MO YJIS)

7.1. Pexomenayemas Jureparypa

7.1.1. OcHoBHas1 IUTEpaTypa

ABTOpBI, COCTaBUTEIH 3aruaBue W3zpatensctBo, rog| Pecype
JI1.1 |T'adapos ®.M., Heiiponnsie cetu B PyTorch: yuebHoe nocobue Kazans : 9BC
I'unemssinoB A.D. (https://znanium.ru/catalog/document?id=453352) Kazanckuit
(ITpuBomxckuit)
(denepanbHbIi
yHuBepcuret, 2024
JI1.2 |Pocrosues B. C. HckyccTBEeHHBIC HEHPOHHBIC CETH: YUSOHHUK ISl BY30B Cankr- [TetepOypr 9BC
(https://e.lanbook.com/book/447392) : Jlanp, 2025
JI1.3 |Camrok A. B. KommbroTepHOE 3peHre 1 HeHPOHHBIC CETH: MTPAKTHUKA: y4eOHOe Mocksa, Bomorma :| 9BC
nocobue Wuodpa-
(https://biblioclub.ru/index.php?page=book&id=725653) Wnxenepus, 2025
7.1.2. lonoHuTeLHAS JUTEPATYypa
ABTOpBI, COCTaBUTEIN 3arnaBue WsnarensctBO, ron| Pecypc
JI2.1 |Anronno ., Cymxut |bubnuoreka Keras — muHCTpyMeHT rirybokoro o0yuenusi. Peanuzanust [Mocksa : JIMK 9BC
IL HEHpPOHHBIX ceTei ¢ momolibo oudmmorek Theano u TensorFlow Ipecc, 2018
(https://e.lanbook.com/book/111438)
JI2.2 |IlleBuenko JI.T., [IporpammupoBanue Ha PYTHON B cpene IDLE: yueO6Hoe nmocobue |HoBocuOupck : 9BC
Jpyxununa T.B. (https://znanium.com/catalog/document?id=396958) HoBocubupckuii
roCyJ1IapCTBEHHBII
TEXHUYECKUI
YHHBEPCHUTET

(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

D2 | YHuBepcHuTeTcKasi OMOINOTEKa OHIIAMH [DIeKTPOHHBIH pecypc] : a1ekTpoHHO-O0ubmoreunas cucrema (9B5C) / OO0
Hupexrmenua [Tabmummar. — URL: http://biblioclub.ru http://biblioclub.ru

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»




yUpex/eHHUe BBICIIEro 00pa3oBaHUs
«YensnOunckuii rocy napctBennsiil yausepcurer» (PI'BOY BO «Uenl'V»)

MMUHOBPHAYKU POCCHH
@” denepanbHOE rocyapcTBEHHOE O10KETHOE 00pa3oBaTeNnbHOEe

Pabouas nporpamma nucuumnasl "HefipoceTeBble TEXHOIOTHH'" 1O HAPABICHUIO TOATOTOBKH (CHEIUAIBEHOCTH)

09.04.03 "Tlpuxmnagaas uHPOpMaTHKA" HanpaBieHHOCTH (podmro) Liudposas TpaHchopMaIys U ynpaBlicHHE Ha ctp. 10
ocHoBe manHueix ®I'BOY BO «Yenl 'Y»

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.

© ®I'bOY BO «Yenl'V»




