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

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

Pabouas nporpamma nucuumnssl "HefipoceTeBble TEXHOIOTHHU'" 10 HAIIPABJICHHUIO IOATOTOBKH (CIIEIIMAIBHOCTH)
09.04.03 "IIpukinagnas wHOpMaTHKA" HaNpaBIeHHOCTH (podmio) YipaieHne peleHnsIMA Ha OCHOBE JAHHBIX cTp. 3
OI'BOY BO «Henl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II) JAUCHUIUIMHBI - 1aTh CTYACHTAM TCOPETHYCCKUEC 3HAHUA U IPAKTHUYICCKUE HABBIKU 11O

HCIIONIb30BAHUIO TEXHOJIOTUH HEMPOHHBIX CETEeH IS PEIIeHHs MPAKTUIECKHX 3a7ad,

CBA3AHHBIX C MPUMCHCHUEM METOJOB HCKYCCTBEHHOT'O MHTCIUICKTA. B xoxne 06yqu1/I;1

CTYZIECHTBI 3HAKOMSATCSI C TUIIOBBIMH apXUTEKTYPaMHU UCKYCCTBEHHbBIX HEHPOHHBIX ceTeid,

MCTOJaMM1 UX 06y‘{eHI/IH U IPOBEPKH. Ha MPAKTUYCCKUX 3aHATHUAX CTYACHTBI IPUMECHAIOT

TOJIy4YCHHBIC 3HAHUA K CO3JaHUIO Ha SA3BIKE Python HCKyCCTBeHHOfI HeﬁpOHHOﬁ CETH,

pacno3Haroniel pyKOIMCHbIE HU(PHL.

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

OIIK-2.1. JIleMOHCTpHpYET 3HAHHE COBPEMEHHBIX HHTEIUIEKTYaIbHbIE TEXHOJIOTHH U TEXHOJIOTHH MPOrpaMMHPOBAHUS,
HHCTPYMEHTAIIBHBIX CPEACTB, IPOrPAMMHO-TEXHHIECKHUX ILIaT(OPM JUIS pelieHust MpodeccnoHanbHBIX 3a1au

OI1K-2.2. JIleMOHCTpHUpYET YMEHUS pa3padaThiBaTh aITOPUTMUYECKUE U IPOTPAMMHBIE PELLICHHS C UCTIOIb30BaHHEM
MHTEJUIEKTYaIbHBIX TEXHOJOTMH M TEXHOJIOTHH MPOrpaMMHUPOBAHUS

OIIK-2.3. ViMeeT mpakTHYECKHil OMBIT pa3paboTKH MPOrpaMMHOT0 00ecrieueHH s sl pellieHHs PO eCCHOHATBLHBIX 3a/1a4.

[IK-3.1. Obnagaer 3HaHUSAMH METOOB M AJITOPUTMOB MAITHHHOTO 00YYEHHUSI M MHTEJUIEKTYAIbHOTO aHaJIn3a IaHHBIX, CPEJICTB U
TEXHOJIOTHI cO0pa, 00pabOTKU M IIPEeCTaBICHHUS JaHHBIX

I1K-3.2. JIeMOHCTpHpYET YMEHHE BHIOOPA METOIOB MAIIMHHOTO O0OYUCHHS ¥ TEXHOJOTHIA aHaIn3a JaHHBIX, TEXHOIOTHI
OHM3HEC-aHAIMTHKH UCXO0/1s U3 TPeOOBAHUI K PELICHUIO TIPUKIIAIHbIX 3a/1a4

ITK-3.3. ImMeeT npakTHUECKHUi ONBIT pa3pabOTKH PEIIeHNH B IPUKIAIHBIX 3a1a4ax cOopa, 00pabOoTKM M HHTEIUIEKTYaJIbHOTO aHaJIH3a
JTaHHBIX

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIT: b1.0.07

2.1 TpeOGoBaHus K MpeIBAPUTEIbHOI MOATOTOBKE 00y4YaIOIIErocs:

MamaHoe 00y4eHHe u aHaN3 TaHHBIX

CoBpeMeHHBbIE A3bIKH TPOTPAMMHUPOBAHUS

WudopMalioHHbIe CUCTEMbI U TEXHOIOTMH OU3HEC-aHATUTUKU

2.2 JIncuMnIuHbl ¥ MPAKTUKH, JJI51 KOTOPHIX 0CBOEHHE TAHHOH TUCHHUILIMHBI (MOAYJIs1) HE00X0AUMO KaK MpeallecTBYIoliee:

BrinosHeHne 1 3anuTa BEITYCKHOH KBaTH(UKaMOHHONW paboThI

[TpousBoacTBEeHHAsI MPaKTUKA (HAYYHO-HCCIIEA0BATEIbCKAs paboTa)

IMpousBoacTBEeHHAs MPAKTHKA (MIPEAIUIUIOMHAs IPAKTHKA)

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

OIIK-2: Cnocoden paSpaﬁaTblBaTL OPUIrHHAJIbHBIC AJITOPUTMBI K IPOrpaMMHBIE CPEACTBA, B TOM YHUCJI€ C UCIIOJIb30BAHUEM
COBPEMEHHBIX HHTCJIVICKTYAJIbHBIX TeXHOJIOl"PIﬁ, JJIS peIICeHUs HpO(l)eCCI/lOHaHbeIX 3amav;

3HaTh:

OCHOBBI COBPEMEHHBIX TEXHOJIOTHH NPOEKTUPOBaHUs UHTEIEKTyaipHoro I10;
IPUHLUIBI HOCTPOEHUS U (PYHKIMOHMPOBAHUS UHTEIUIeKTyanpHoro I10;

YMmern:

MIPOCKTUPOBATH U CO3AaBaTh HHTCIUICKTYAJIbHOC HO,

Baagern:

BJIaJICTh (byHﬂaMeHTaJ'II)HI)IMI/I 3HaHUSAMH 10 OCHOBAM TCOpPHUHU HHC u MpaKTU4CCKMMHU HaBbIKaMU MMPOCKTUPOBAHUS I/IHC,

IIK-3: CnocodeH coduparthb, 00padaTblBATh U HHTEPIPETHPOBATD AAHHbIE, HCIO0JIb3Ysl METObl MAIUIUHHOIO 00y4eHUs 1
HHTEJJIEKTYaIbHOT0 AHAJIN3a JAHHBIX, TEXHOJOrHH OH3HeC-aHATMTHKH

3HaTh:

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

cTp. 4

(I)yHKHI/IOHaIII)HOCTL COBPEMCHHBIX NHCTPYMCHTAJIBHBIX CPEICTB U CUCTEM IIPOTPAMMUPOBAHUS B obnactu CO3J1aHHUA MOZ[eJIeﬁ

HCKYCCTBEHHBIX HEHPOHHBIX ceTeil

YMeTh:

MIPOBOJUTE OLIEHKY M BEIOOD MOJENEH NCKYCCTBEHHBIX HEHPOHHBIX CeTel M MHCTPYMEHTAIBHBIX CPEACTB IS PELICHHs 3a/1a4

MalIHuHHOI'O 06y'-IeHI/IH

B pe3yabTaTe 0CBOCHHUS JUCHUILIHHBI 00y4aloLIuiics 10/KeH

3.1|3nare:

3.2|YmeTh:

3.3|Baanern:

4. OFbEM JUCIHUILINHBI (MOIY.JIST)

O6wwasn TpyooemMKocTb

43ET

Yacos 1o yueOHOMYy IulaHy : 144
B TOM YHCIIE :
ayIUTOpHBIE 3aHsATUSA © 32

camocTosTenbHas padota :  108,7

KOHTaKTHas pabora: 35,3

Bupt KOHTpPOJIA B CEMECTpax:

3a4eThl 3

HKP: 3,3
5. CTPYKTYPA U COAEP KAHUE JUCIUIIVIMHBI (MOAYJIS)
Kon HaunmenoBaHue pa3/iesioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc

Paznen 1. Beenenne

11 buonoruyeckuit HeHpoOH yenoBeyeckoro Mosra. [IoHATHE HCKYCCTBEHHOTO 3 1 JI1.1J11.2J12.1 J12.2
HEeHpOoHa M UCKYCCTBEHHON HelpoHHOH ceTr. Chepbl MpUMEHEHUS J12.3
UCKYCCTBEHHBIX HEHPOHHBIX ceTei /JIex/ 213233
Paznen 2. Moaeab HeiipOHHBIX ceTeil

2.1 Mogens Helipona Mak-Kannoka—IIutca. [lepcentpon. I'my6okas HelipoHHas 3 2 JI1.1J11.2J12.1 J12.2
CeTh MPAMOTO PACHPOCTPAaHEHUA. BrIurcanTenbHast MOITHOCTD II€PCENTPOHA. J12.3
/J1ex/ 213233

2.2 HarmucaTs KOMIOBIOTEPHYIO TPOTpaMMy Ha si3bike Python 3 cosmaromryro 3 4 JIT.1 JI1.2J12.1 JI12.2
00y4arolyt0 HEHPOHHYIO CETh JJIsl PACTIO3HABAHHSI PYKOTIMCHBIX ITUQP C J12.3
MCIIOJIb30BAaHUEM METO/Ia MPAJMEHTHOTO ciycka u 0a3bl naHHbix MNIST /TIp/ D1 92 53
Paznen 3. 'paguenTHbIi cyck

3.1 Bo3moxxHOCTH 00yueHns HelpoHHOM ceTH. TpynHOCTH ¢ 00yueHHEM 3 2 JI1.1J11.2J12.1 J12.2
nepcenTpoHHbIX cereil. CurMonabHbIi HeHpoH (curmoun). Mojens J12.3
o0y4eHus: HelipoHHO# ceTn. OOy4aronas u TecToBble BEIOOPKH. DyHKIHS 213233
notepsb (croumoctHas GpyHknus). CpeHeKBaapaTHuecKas omuoka. 3agada
pacnozHaBaHus pyKonucHbIX nudp. baza nanaeix MNIST. O6yuenue
HEHPOHHOH CETH METOJIOM I'PaJMEHTHOTO ciycka. [lepexos K BEeKTOpHBIM
onepanysaM. AJTOPUTM CTOXaCTHUECKOTO TPAIUEHTHOTO CIIyCKa.
/JTex/

© ®I'bOY BO «Henl V»
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3.2 CocTaBuTbh MMHH-0TYET/ 3cce Ha TeMy «KadecTBo pacro3HaBaHHs U CKOPOCTb 3 JI1.1J11.2J12.1 J12.2
00y4YeHHs HEUPOHHOI ceTry. [1Jist 3TOro MOCTapaiTech OTBETUTh HA J12.3
crenyomue 0109233
Borpockl: 1) Kakne, Ha Bam B3riisiz, mapamMeTphl IPIMEHIEMOT0 METo1a
00ydeHHs, BIUAIOT Ha Ka4eCTBO 00ydeHUs HeHpoHHOH ceTn? OnumuTe
MIpe/IonaraeMblil Xxapakrep BIusHU. 2) Biuser nu Tonosorus cetu Ha
Ka4ecTBO
ee 00yuenusa? OnumuTe npearnonaraeMblii Xxapakrep BiusHus. Mcrnons3ys
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 pacrpocTpaHeHus omuOku. DyHKIKS MOTEPh HA OCHOBE 3 JIL.1J11.2J12.1 J12.2
nepexkpecTHoi suTponun. @opMyibl 00paTHOTO PacpOCTPAHEHHS OMINOKU J2.3
UL 0102233
cilydasi IepeKpecTHOM sHTponuH. /JIek/

4.2 Hammncats KOMITBIOTEPHYIO IPOTpaMMy Ha si3bike Python 3 cosmaromryro u 3 JIL.1J11.2J12.1 J12.2
00y4aroIyt0 HEHPOHHYIO CETh JJIsl pACIIO3HABAHUS PYKOIHCHBIX UG C J2.3
HCTIOJIb30BaHUEM METO/a IPAIMEHTHOTO CITyCKa ¥ CTOMMOCTHOHN (DyHKIIMK Ha 2132093
OCHOBE MEPEKPECTHON SHTPOIHU.

Mp/
Pazpen 5. CtoumocTHast PYHKIUSI HA OCHOBE MePeKPeCTHOIMH YHTPONMUH

51 OyHKIHA TOTEPh Ha OCHOBE TIepekpecTHOU aHTpormu. Dopmysl oOpaTHOTO 3 JIT.1 JI1.2J12.1 JI2.2
pacnpocTpaHeHus OMIMOKH ISl ClTydasi epeKpecTHOM SHTponuu. /JIex/ J2.3

213233
Paznen 6. [lepeoOyuenue u peryiasipusamust

6.1 Iepeobyuenue. Bamunannonnas Beioopka. Perynspusarus L1 u L2. 3 JIT.1 JI1.2J12.1 JI2.2
IMpopexusanue (dropout). MickyccTBeHHOE yBenn4yeHHe o0y4aromieil BBIOOpKH J2.3
(ayrmenTanust 1aHHbIX). TEeXHUKH, yITydIIaonme o0yueHrne HeHPOHHBIX CETEH. 2132093
WHunumanusanys BeCOB ¥ CMEIIEHUH Ha OCHOBE HOPMAaJIbHOTO PacIpeieIeHUs.

YMeHbIIeHUe CKOPOCTH 00ydeHHs. [ paIMeHTHBIN CITyCK Ha OCHOBE MMITYJIbCA.
AJITOPUTMBI ¢ aIalTHBHOM ckopocThio o0yuerus: AdaGrad, RMSProp, Adam.
ReLU u npyrue anprepHaTHBHBIE (DYHKIIUN aKTHBAIIHH.
/JTex/
6.2 [IpumeHeHne crienuann3upoBaHHbIX OnbmoTek. Keras /TIp/ 3 JIL.1JI1.2J12.1 J12.2
J2.3
019233
Pazgen 7. ®ynkuus Softmax

7.1 HeiiponHas ceTh ¢ pacnpeieneHleM BeposTHocTell. Mcnonb3oBanue GyHKIUU 3 JI1.1J11.2J12.1 J12.2
softmax B kagecTBe (GYHKIIMU aKTHBAIIMH BBIXOHOTO CIIOSI. J12.3
/Jlex/ 0109233

Paznen 8. CBeprouHble HelipOHHbIE CeTH

© ®I'BOY BO «Henl'V»
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8.1 Caeprounble Heliponnsle cetu (CHC). Crou cBepTku U mynuHra. [loctpoenue 3 1 JI1.1J11.2J12.1 J12.2
KapT npusHakoB. Sapo ceeptku. Max-mymunr u L2-nymunr. CHC anst J12.3
pacnoszHaBanus pykonucHbIx nudp. [Ipeumymectsa CHC. IloTeHnnanbsHele 0109233
npobemsl, cBsi3aHHbIe ¢ ucnoib3oBanueM CHC. Chepsl npumenenust CHC.

HeiipoOuonoruyeckue OCHOBaHUS CBEPTOUHBIX CETEH.
/JTex/
8.2 ITprMeHeHUe crienuann3upoBaHHbEIX Oubnuorek. TensorFlow u Keras /ITp/ 3 2 JI1.1J11.2J12.1 J12.2
2.3
30103233
Paznen 9. PekyppeHTHbIe HelipOHHBIE CeTH

9.1 Pexyppentasle Heliponnsie cetu (PHC). [IBynanpasiennsie PHC. I'my6okue 3 1 JI1.1J11.2J12.1 J12.2
PHC. Beurumsasie PHC. Cetn nosroit kpaTtkocpounoii mamstu (LSTM). J12.3
Bentuipnsblii pekyppenTHblil Moayiab (GRU). ABTokoaupoBIIHKY 32103233
/JTex/

9.2 bubnuoreku s rirybokoro odyuenus PyTorch /TIp/ 3 2 JI1.1J11.2J12.1 J12.2

2.3
30103233
Paznen 10. UcTopus pa3BuTHs HelPOHHBIX ceTeil
10.1 |Mcropus HeiipoHHBIX ceTeil u rirybokoro oOyuenus. /Jlex/ 3 1 JI1.1J11.2J12.1 J12.2
2.3
213233
Paznen 11. CamocTosiTesibHast paGoTa
11.1 |M3yueHue JOMONHUTENHFHOTO MaTepuaia 0 OCHOBaM JMHEHHOH anreOps! /Cp/ 3 54 |JI1.1J11.2]12.1 J12.2
2.3
213233
11.2 |M3ydeHue TOMOIHUTENHHOTO MaTepuaa o NPOrpaMMHUPOBAHUIO Ha S3bIKE 3 54,7 |JI1.1J11.2J12.1 J12.2
python /Cp/ J2.3
213233
Pa3znen 12. Unas konTakTHas padora
12.1 |MuouBunyanbHbIC KOHCYIbTAlMH, TEKyLIMH KOHTpob /IKP/ 3 3,3 |[JI1.1JI1.2J12.1 JI2.2
2.3

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUI0OB OLICHOYHBIX CPEACTB

[Ipaktuyeckas paboTa, TECTUPOBAHHE

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUAA U UHbIC MaTePHUaJIbl 1JId TeKyl.[Ieﬁ aTreCcranuu

CocraBUTh MHHU-0TYET/ 3cce Ha TeMy «KauecTBO paciio3HaBaHUs U CKOPOCTb O0yUeHHUSI HEHPOHHOM ceTuy». J{is 3Toro nocrapanTech
OTBETUTH Ha CJIAYIOIINE BOIIPOCHIL:

1) Kakwue, Ha Bam B3rJIs11, MapaMeTpbl IPUMEHAEMOT0 METOa 00Y4YEHUs, BIMAIOT Ha KauecTBO 00yueHHst HelpoHHO# cetn? Onummre
MpEe/IoaraeMblil XapakTep BIHUSHUSL.

2) BauseT 1 TOMoNIOrHst CETH Ha KadecTBO ee 00yueHua? Onuumre npeanoiaraeMblid XapakTep BIUSHUS.
Vcnonb3ys HanmMCcaHHYIO paHee MPorpaMMy ISl paclio3HaBaHUs PYKOIMMCHBIX LU(p, co3aaiTe 1 00ydnTe HECKOJIBLKO HEHPOHHBIX

cereid. Co3aBaeMble CETH JOJDKHBI HIMETh Pa3HYHO TOMOJIOTHIO. [1J1st Kax10# CeTH MOMBITANTeCh MOJ00paTh ONTHMAJIbHBIC TAPAMETPBI
JUIS 3a1yCKa MPOLeAypbl 00y4eHHs] METOJIOM I'PaIMEHTHOIO CITYCKa.

6.3. TunoBbie KOHTPOJIbHbIC BOIIPOCHI U 3alaHUs AJIA l'IpOMe)I(yTO'{HOﬁ aTrecTauuun

CHHcoK BOTIPOCOB:

1. buonormueckuit HeMpoH
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Ilepcentpon

I'paguent

ITaru anropurMa 0OpaTHOrO pacIpOCTPaHEHUS
OTianuuTeNnsHbBIE CBOMCTBA MIEPEKPECTHON SHTPOIHH
Perymsapusarms L1 vs L2

AnprepHaTHBHBIE (YHKIUHN aKTUBAIUU
XapaKTepUCTHUKH PA3IMIHBIX QYHKIMH aKTUBALIUH
CBepTouHbIC HEHPOHHBIE CETU

WX anbkw

6.4. Kputepuu oneHuBaHus

Tect COACPIKUT 9 PaBHO3HAYHBIX BOIIPOCOB 1 paCcCUUTaH Ha 45 MuH. I[aeTcs[ JBC IIOIIBITKH. BTOpaﬂ TIONBITKA HE 3aBUCUT OT nepBoﬁ.
KonunuecTBo 6amios PaBHO KOJINYCCTBY NPABUJIBHBIX OTBETOB HAa BOIIPOCHI TECTA.

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

Ipu olleHUBaHHUH PE3YIIBTATOB YUEOHOM MEITEILHOCTH 00YYaIOIIErocs Mo AUCIUILTHHE UCTIONIb3yeTCs OabHO-peHTHHTOBAs
cHCTeMa OIIEHHBAaHHS PE3yJIbTaTOB YUEOHOH AEATETBHOCTH O0YJaIOIHXCS

3auteno: Bennuuna pelituara oOy4aromerocs no aucuurminae 60...100 %.

He 3aureno: Benmnuuna peiitiara o0ydaromerocs o gucoummse 0...59 %

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIST)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI1.1 (PaGueBckuii A. H. CuHTeTH4ecKHe JaHHbIE U PAa3BUTUE HEWPOCETEBBIX TEXHOJIOTHHA: Mocksa : IOpaiit, 9BC
yuebHOe mocobue Jis By30B 2024
(https://urait.ru/bcode/545036)
JI1.2 |Beccmepthbiit 1. A, |CucTeMsl HCKYCCTBEHHOTO HHTEIUIEKTA: yueOHoe nocobue and cno  |Mocksa : IOpaiit, 9BC
(https://urait.ru/bcode/534964) 2024

7.1.2. lonoHUTEIbHAS JTUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
J12.1 |AnTonmo [I., Cymxur |budnuoreka Keras — nacTpyMeHT riayookoro o0ydenus. Peanu3amust [Mocksa : JIMK 9BC
IT. HEHPOHHBIX ceTeil ¢ momornipto 6ubarorek Theano u TensorFlow Ipecc, 2018

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

JI2.2 |IlIeBuenxo JI.T., IIporpammuposanue Ha PYTHON B cpene IDLE: yue6noe mocodue |HoBocuOupcek : 9bC
Hpyxuuuna T.B. (https://znanium.com/catalog/document?id=396958) HoBocubupckuii
roCyJapCTBEHHbII
TEXHUUYECKUHN
YHUBEPCUTET
(HI'TY), 2020
JI2.3 |Tpyxau A. A., Jluneiinas anreGpa 1 JMHEHHOE IPOrpaMMHUpPOBaHKeE: ydeOHOe Cankr- [letepOypr 3BC
Kosrynenko B. T. nocobue : Jlansb, 2022

(https://e.lanbook.com/book/212519)

7.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

31 |Jlans [DnexTponHbIi pecypc] : anekrpoHHo-0ubmoreunas cucrema (ObC) / m3narenscrso Jlans. — URL: http://e.lanbook.com
http://e.lanbook.com

D2 | YHuBepcuTeTckas OMOIUOTEKa OHJIAMH [ DNEKTPOHHBIN pecypce] : AneKkTpoHHO-O0ubaroTeunas cucrema (3bC) / OO0
Hupexrmenua [Ma6mumunr. — URL: http://biblioclub.ru http://biblioclub.ru

33 |FOpaiit [DexTponHblii pecypc] : anekTpoHHO-6ubanoTeynas cucrema (OBC) / usnarenscro FOpaiit. https://urait.ru/

7.3 IlepeueHb MH(POPMALIMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoOe oGecnieyeHue
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LMS Moodle

Python

1O Kaspersky

7.3.2 IlpodecconabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snekrponnas outnuoreka eELIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayunast 31eKTpoHHAasE
6ubmroTeka : caifT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pesxxum mocTyma: st 3aperiucTpup. mojbp3oBareieit. — Texcr :
JJIEKTPOHHBIM.

2. HarmonansHast anexkrponnas 6udauorexa (HOB) (https://rusneb.ru/) HarmonansHas snextponHas oubamorexa (HIB) :
00BEeIMHCHHBIN IEKTPOHHBIN KaTajor GOHIOB poccHiickux onbnmoTek : caiir. — URL: http://H36.p¢. — Pexum nocryna: u3
YUTANBHBIX 3a710B OuOnoTeku Uenl'V. — TekcT : 3MeKTPOHHBIH.

3. Ilpe3unentckas OubmuoTeKa (https://WWW.prIib.(u/) [pe3unenTckas 6uMONIMOTEKA : ANEKTPOHHAS HALIMOHANIbHAS OUOIMOTEKa : CalT
/ ®I'BY Ilpesunénrckas 6ubmmoréka imenu b. H. Enpruna. — CankrllerepOypr, 2009 — . — URL: https://lwww.prlib.ru/. — Tekcr :
JJIEKTPOHHBIM.

4. CupaBouno-nipaBoBas cucrema «KoucymsrantIlimroc» (http://www.consultant.ru/) KourcynsranTlIliaoc : cripaBouHO- paBoBast
cucreMa : 6asa aHHbIX / PernonanbHelif neHTp npaBoBoi nHpopmanuu Mudopmmpaso. — Mocksa, 1992 — . — Pexxum nocryna: u3
YUTAIBHBIX 3aJI0B OMOIHOTEKH. — TEKCT : 3JIEKTPOHHBIM.

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJINHBI (MOXY JIST)

JIns peanu3aniy AUCIHUILTHHBI UCTIOIB3YIOTCS yueOHbIC Ay IUTOPHH IS IPOBEACHUS 3aHATHH JIGKIIMOHHOTO THIIA, 3aHATHHA
CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U MHIUBHUYaIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOH aTTeCTalliy, a TaKKe
TIOMETIEHUS TSI CAMOCTOATEIBHON paOOTHI.

V4eOHbIe ayANTOPHH YKOMIUIEKTOBAHBI CHELHAIM3UPOBAHHON MEOECIBIO U TEXHUYECKHMHU CPEICTBAME O0YUYEHHs: JOCKA, [IAPTHI,
MyJbTUMEAUHHOE U ayJM0000PYA0BaHHE.

Jlnst mpoBeeHust 3aHATHI JIEKIIOHHOTO TUITA TIPEJIararoTcsl HAbOPBI JEMOHCTPAMOHHOTO 000PYAOBaHUS U YUeOHO- HATIISTHBIX
noco6uit: nudpoBsle 00pa3oBaTEIbHBIE PECYPCH, & TAKXKE UCIIOIb3YETCs HEPEHOCHOE U / WU CTAllMOHAPHOE MYJIbTUMEIUIHOE
o0opynoBaHue (3KpaH, HOYTOYK, POSKTOP, KOJIOHKH).

Jls ceMHHApCKUX 3aHATHH HCIIOB3YIOTCS ayIUTOPUU OCHAILICHHBIE OOBIYHOM JOCKOM, MapTaMu, NEPEHOCHBIM MYJIbTUMEAUHHBIM U
ayanoo0opynoBaHueM (B cilydae HEOOXOIUMOCTH).

IMomemneHust AJst CaMOCTOSATEIbHON paboThl 00YUIAIOMINXCS OCHAIEHBI KOMIIBIOTEPHOH TEXHUKON C MOJKITIOUSHHEM K CETH
"NHTepHeT" U o0ecrieyeHneM JI0CTyIa B AIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEeIbHYIO CpEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO/Y JIS)

VYcnemHoe n3ydeHne Kypca TpedyeT oT 00yJaromuXcst HOCEIICHNUS JICKIUH, aKTHBHOH pabOTHI Ha CeMHHApaX, BBITOJTHCHHUS BCEX
y4eOHBIX 3aJaHUi IpenogaBaTessi, 03HAKOMJICHHUS ¢ 0a30BBIMH y4eOHMKAMH, OCHOBHON M IOTIOJIHUTENBHON JIUTEpaTypoil. 3anuch
JIEKLUH — OJHa U3 ()OpPM aKTUBHOI pabOThI CTYIEHTOB, TPEOYyIOLas HABBIKOB U YMEHUS KPATKO, CXEMaTUYHO, [IOCIIEA0BATENBHO U
JIOTHYHO (UKCUPOBATH OCHOBHBIE IIOJIOKEHUS], BBIBOABI, 00001eHus, hopmynupoBku. [Tocnenyromas paboTa HaJ TEKCTOM JIEKLIUH
BOCKpELIAET B IIaMSATU €€ COJePKaHKe, TI03BOJISET Pa3BUBAaTh SKOHOMUYECKOE MBIIIUIEHHE. B KOHIIE TeKLUY IpenojaBaTelb OCTaBIIIeT
BpeMs (5 MUHYT) JUI TOTO, YTOOBI CTYJCHTHI UMETIH BO3MOXHOCTh 33aTh YTOYHSIOIINE BOIIPOCHI II0 U3y4aeMOMY MaTepHaiy.
BaxxHbIM METOIOM 00y4EHHUSI ABIIAETCS CAMOCTOATENbHAS pab0Ta CTYJEHTOB C y4eOHO-METOIUUECKUMH MaTepraIaMy, HayqHOH
nutepatypoil. IIpu n3ydeHun AUCUUILIMHEI HEOOXOJUMO U3YUYHUTh BOIIPOCKI, KOTOPBIE PEN0aBaTeNb BHIHEC HA CAMOCTOSITENILHOE
u3ydeHue, ObITh TOTOBBIM K 00CYXISHUIO 3TUX BOIIPOCOB.

K mpomexxyTouHOIi aTTecTaruu HeoOX0JMMO TOTOBUTHCS 1I€JIEHANPABIECHHO, PETYIIIPHO, CHCTEMaTHIECKH U ¢ IEPBBIX JHEH 00ydeHus
1o naHHOU quctmmmHe. [Tocie storo y oOydaromerocst JOIKHO c(hOPMHPOBATHCS YETKOE TIPEACTaBICHIE 00 00beMe B XapaKTepe
3HaHUI U YMEHHH, KOTOPBIMH Hamo OyZIeT OBIafeTh Mo aucuuminHe. CHCTeMAaTHYeCKOe BHIOJIHEHHE YUeOHOM paboThl Ha JEKIHUAX U
CEMUHAPCKUX 3aHATHSX [I03BOJIUT YCIEIIHO OCBOUTH AUCLUILINHY.

B cnydae mpumeHeHus mpu 00y4eHUH AUCIUIUIUHBI DJIEKTPOHHOTO 00YUYEHUs, AUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
oO01eHne 00y4aroIuXcs U PeNnoaBaTeNs OCYIIECTBIAETCS B PEXUME PEalbHOr0 BpeMeH! (OHJIaiH-IeKIuu (BeOUHAapBhI), 4aThl,
BH/I€0-KOH(EPEHIINH 1 JIP.) I OTJIIOKEHHOTO BpeMeHH (cructema muctaniimornoro ooygaenus Moodle, hopymer, aiekrponHas modra
u zp.).

Bonbliyto yacTh BpeMEHU 00ydarouecs CaMOCTOSTEIbHO paboTaloT ¢ yueOHO-METOAUYECKUMU MaTepranaMy. CTyJEeHTbl UIMEIOT
BO3MOKHOCTh KOHCYIBTHPOBATBCS C TIPEIOJaBaTeNIeM 110 BCEM BOMPOCAM, BO3HUKAIOIIUM B X0JI€ CAMOCTOSATENFHON pabOThI
HOCPEACTBOM BIEKTPOHHOMU MOYTHI, COLIMANIBHBIX CETEl U T.II.

Joctyn oby4atomerocs K y4eOHBIM pecypcaM B peXKnMe OTI0KEHHOTO BPEMEHH, CAMOCTOATETbHOH pabOTHI OCYIIECTBIAETCS Yepes
ceTb MIHTepHeT B yIOOHOM IJIsl HETO MECTE, BpEMEHU U TEMIIE.
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ITpu 0Oy4eHuu ULl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI SJIEKTPOHHOE 00YUCHUE, AUCTAaHIIUOHHbBIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH NIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-fiepeadl HHGOPMAIK B JOCTYIIHBIX I HUX (hopMax.

Peanuzanys AUCHUILIMHBL C IPUMEHEHUEM 3JIEKTPOHHOI0 00ydeHHs, TUCTAHIIMOHHBIX 00pa30BaTelbHbIX TEXHONIOIUH (nanee — D0,
JOT) ocyriecTBisieTcs Ha OCHOBaHUH «I10JI0KEHHS O peati3aii OCHOBHBIX U JIOTIOTHUTEIBHBIX 00pa30BaTEeIbHBIX IPOTPAMM C
IIPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIUH B (helepalbHOM IOCyJapCTBEHHOM
610/DKETHOM 00pa30BaTEeNIbHOM YUPEXKICHUH BhICIIEro o0pa3zoBaHus «Helsi0MHCKUM rocy1apcTBeHHbII YHUBEpCUTETY, «IlonoxeHus
0 MOPS/IKE 3a4eTa 00YYAIOIIUMHUCS [0 OCHOBHBIM MPO(ECCHOHAIBLHBIM 00pa30BaTeNIbHBIM MPOrPAMMAaM BBICIIIETO 00pa30BaHUs B
OI'BOY BO «YHenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3aLUAX, OCYLIECTBILIONUX 00pa30BaTENbHYIO AEATEIbHOCTD, YUeOHBIX
IIPEAMETOB, KYPCOB, TUCIHUIUINH (MOIYJIel), IPAKTUK, JOIIOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOrPaMM» IIOCPEICTBOM NIEKTPOHHOM
uHpopmaronHo-06paszoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciiydasx (Gopc-Maxop U T.11.) IpU
peanu3aiuu 00pa3oBaTeNibHON AeaTenbHOCTH ¢ puMeHeHrneM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXOIAIINE B IEPEYCHb
JIEKTPOHHON MH(POPMALIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIOIIUMHUCSH C HHBAJIMJIHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHne TUCIUINIMHGI HHBATHAAMHI U JTHIIAMH C OTPaHMYECHHBIMH BO3MOXHOCTAMH 37I0POBBsI OCYIIECTBIICTCS C UCHONB30BAHAEM
CIELHATbHBIX TEXHUYECKUX CPEACTB M HH(OPMAIMOHHBIX TEXHOJOIUil, MperocTaBIgeMbIX PecypcHbIM yueOHO-METOAUIECKUM
HEHTPOM II0 OOYYEHHIO WHBAIHIOB ¥ JIUIl C OTPAaHMYCHHBIMH BO3MOXKHOCTSAMH 3m0poBbi Uenl'Y mo 3ampocy oOydaromerocs
(MOOMIIbHBIE CIIEIMANIbHBIE TEXHUYECKHE CPEACTBa AN JMI[ C HapyLIEHUSAMH 3pEHUS M C HapyLIEHUEM CllyXa, acCHUCTUBHBIE
UH(POPMAIIOHHBIE TEXHOIOTHH).

IMpu HeoOXoauMOCTH Ui OOyJalOLIMXCS C HapyLICHUSIMU 3peHHs Ha padodyuMx MecTaxX A NPOBEJCHUsS NMPAKTHYECKUX WU
71a00paTOPHBIX 3aHATHH yCTAHABIMBACTCS CIEIHAIBHOE IpOorpaMMHOE obecredeHHe (IporpaMMa pedeBOil HaBHUTAIMH, PeUeBBIC
CHHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOHbIe aynuTopum obecriednBaeTcss OCCHPENITCTBEHHBIA JOCTYI IS 0OYYArONMINXCS ¢ MHBAIMIHOCTBIO M C OTPaHHYCHHBIMHU
BO3MOKHOCTSIMH 3[J0pPOBbs. B kax10f aynuTopuu, rae o0ydaroTcsi HHBAIUBI U JMLA ¢ OTPAaHUYEHHBIMI BO3MOXKHOCTSAMH 3JI0POBbS,
IpeIycMaTPUBAETCS COOTBETCTBYIOIIEE KOJTNIECTBO MECT IS OOYHJAOMIUXCS C YI€TOM HapyIICHUH HX 30POBbS.

Jlns ocBOGHUS IUCLUIUIMHBI MHBAJIUJIAM U JIMIAM C OIPAaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBBSI NPEAOCTAaBISIETCSl JOCTYN K
MEeYaTHBIM UCTOYHHMKAM, UMEIOIIMMCS B HaydHOH Onbmnorexe Uenl'V, ¢ MOMOIIBIO CIIEHANBHEIX TEXHHYECKUX CPEJCTB; HOCTYII C
MOMOIIBIO CNENUAIbHBIX TEXHUYECKUX M MHPOrPaMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHMKAM, IPEICTaBICHHBIM B (opme
3NIEKTPOHHOTO JOKYMEHTa B (hoHAe HaydHOH Onbmrorexn Yenl'Y umm 31eKTPOHHO-ONOINOTEUHBIX CHCTEMAX.
VYueOHO-MeToAnUeCKHEe MaTepHabl I 00y4aromuxcs U3 YhciIa HHBAINAOB U JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
HPEIOCTaBIAIOTCS B (OPMaxX, alalTHPOBAHHBIX K OTPAHMYECHHUAM UX 3JJ0POBbSI 1 OCOOCHHOCTSIM BOCTIPUSTHS HH(OPMAIIHHL.

JIJ1s1 MTHBAMIOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSl OCBOCHUE AUCLHUIIIMHBI MOXKET OBITh YACTUYHO MU NOJHOCTHIO
OCYILECTBIIEHO C HCMOIb30BaHUEM JAUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

Ilpr mpoBeeHWH IPOMEXKYTOYHON aTTeCTallid IO MAUCHHUIUIMHE OOYYaroIMMCS C WHBAIMAHOCTBIO M C OTPaHHYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBbsI OOeclieunBaeTcs M0 WX 3asABICHHUIO TNPEIOCTABICHHE B AOCTYIHOH (opMme B 3aBUCHMOCTH OT HX
UHIVBUAYaIbHBIX OCOOCHHOCTEH MHCTPYKLUH O HOpPAIKE NPOBEAEHMs INPOMEXYTOUHOHl aTTecTalld, OLEHOYHBIX CPEACTB U
BO3MOKHOCTU OTBETOB Ha 3aJaHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO MmpupToMm bpaiims, c
UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu npoBeeHNH NPOLEAYPHI OLIEHUBAHKS PE3YIbTaTOB 00yUeHNs HHBAIMIOB U JIMI] C OTPAHUYCHHBIMH BO3MO>KHOCTSMH 3/10POBBS
IpeaycMaTpUBAETCs HCIONb30BaHKe IpefocTaBleHHbIX Uenl'y mim coOCTBEHHBIX TEXHUUECKHX CPEJICTB, HEOOXOAUMBIX UM B CBSI3H C
UX MHIMBUAYAILHBIMH 0COOCHHOCTAMH. IIpy HEOOXOAMMOCTH MHBAIMAAaM M JHLAM C OIPAHMYCHHBIMH BO3MOXHOCTSIMH 340POBbS
IPEeA0CTABISIETCS JIOMOIHUTENBHOE BpeMsl 1JIsl IIOArOTOBKHM OTBETa Ha 3a/aHus, IPOoLeNypa OLIEHUBAaHHs PE3YJIbTATOB OOyYEHUs IO
JICIUIUIMHE MOXKET IIPOBOAUTHCS B HECKOJIBKO ITAIIOB.
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