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1. HEJIX OCBOEHUA

1.1 | Ilenbro AMCHUILIUHBL SBISETCS MOIy4eHUE aCIIUPAHTAMK OCHOBHBIX CBEJICHUS KACAIOLUECS UCKYCCTBEHHBIX HEPOHHBIX
ceTel, HelipoMaTeMaTUKU ¥ IPUMEHEHHS JAHHBIX TEXHOJIOTUH IIPH aBTOMAaTU3UPOBaHHOM IIPOEKTUPOBAHUM.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

birok OIT: b1.B.JIB.07

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 | Computer-Aided Design of Software Systems / ABroMaTH3UpOBaHHOE MPOSKTUPOBAHUE MMPOTPAMMHBIX CHCTEM

2.1.2 | Databases and Data Warehouses / ba3bl JaHHBIX W XpaHUJIMIIA JTAHHBIX

2.1.3  |Formulation of Requirements and Scope Definition for Innovative Information Systems / ®opmynupoBka TpebOBaHUH K
cdepa onpeneseHui 1151 ”HHOBAIIMOHHBIX TIP

2.1.4 | Machine learning / MammaHOE 00y4eHHe

2.1.5 | Mathematics in Data Science / MaremaTrka B HayKe O JaHHBIX

2.1.6 | Methods of research and modelling of information processes and technologies / MeTombI HCCIIeTOBaHUS U
MOJICIMPOBaHUS HH(POPMAIIMOHHBIX ITPOIIECCOB M TEXHOIOTHH.

2.1.7 | Natural and artificial intelligence / EcTecTBeHHBII 1 HCKYCCTBEHHBIH MHTEIICKT

2.1.8 |Research practice / Hayano-uccienoBarenbckas mpakTHka

2.1.9 | Tensor method of complex systems network models / TeH30pHas METOIONIOTHST MOICIIMPOBAHUS CIIOKHBIX CHCTEM

2.1.10 |JImmepcTBO M yIpaBieHUE KOMaHA0M IPOEKTa

2.1.11 |Data Science and Big data environment / Hayka o maHHBIX ¥ OOJIBIINE JaHHEIE

2.1.12 |Introduction to Data Science / Beenenue B aHaIn3 JaHHBIX

2.1.13 | Management of Quality / MeHeKMEHT KadyecTBa

2.1.14 | Modern methods of structural characterisation of micro- and nano-systems/CoBpeMeHHbIE METOIbI TUATHOCTUKHU H
HCCIICIOBaHMSI MATCPHAIIOB, HAHO- 1 MHKPOCHCTEM

2.1.15 | Object-oriented analysis and development. Development patterns using / O0BbeKTHO-OpHEHTHPOBAHHBIA aHANN3 U
paszpabotka. [11abnoHHO-OpHEHTHPOBaHHAS pa3padoT

2.1.16 | Project Management / YnpaBieHne NPOESKTaMU

2.1.17 | AnropuTMu3anus u NporpaMMHUpOBaHUE

2.2 JucuumianHbl (MOXYJIM) B MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE JAHHOW THCHUIINHDBI (MOAYJIsS) HEOGXOHMO KaK
NpeanecTBYIee:

2.2.1 |Master's Thesis / [IpegaumiomHast mpakTuka

2.2.2 |IloaroroBka K IpoOIeAype 3aIIUTHI U 3aIIUTA BBITYCKHOH KBATH(DHUKAIIMOHHON PaboThI

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

OIIK-2: Crioco0eH NpoeKTHPOBATH U Pa3padaTbIBaTh OPUTHHAJIbHbBIE AJITOPUTMBI M IPOTPAMMHBIE CPEICTBA, B TOM YHCJIE
C UCITOJIB30BAHUEM COBPEMEHHBIX HHTEC/IJICKTYAJIbHBIX TCXHO.]'IOFPIﬁ, JJIA pelIeHUus npodmccnonanbnmx 3aaa4 B yCJIOBUAX
HeonpeaeJJeHHOCTH U AJIbTEPHATUBHBIX PellieHUii B paMKaX MeKIUCHHIIUHAPHBIX ofjacTei

3HaThb:

OIIK-2-31 3HaTh pa3nu4Hble apXUTEKTYpbl HEHPOHHBIX CETEH

YK-6: Cnioco0eH onpeesiTh M peajM30BbIBATH IPHOPUTETHI COOCTBEHHOM AeATeJIbLHOCTH U CIOcO0bI ee
COBEePILIEHCTBOBAHNS HA OCHOBE CAMOOLIEHKH, YYaCTBOBATH B 00y4eHHH HA NPOTSKEHUHU BCel KUZHU

3HaTh:

YK-6-31 3HaTh cTpOeHHE U MPUHIUIEI (PYHKIIMOHHPOBAHUS OHOIOTHYECKOro HeHpoHa

OIIK-4: CnocoGen npuMeHATh HA MPAKTHKe HOBbIe HAYYHbIe MPHHIMIILI H METOABI HCCJIe10BaAHUIT

3HaTb:

OIIK-4-31 3nath COBPCMCHHBIC TOAXO/bI K UCITOJIB30BAHUIO HCKYCCTBCHHOI'O MHTCIIJICKTA B CUCTEMAX aBTOMATU3UPOBAHHOI'O
IPOCKTUPOBAHUA

K-3: Cnioco6eH k MoAepHU3AaIUM TPOTPAMMHOIO CPE/ICTBA U €r0 OKPYKEeHU

3HaTh:

IIK-3-31 3Hath QyHKIMHK OLIEHKH KauecTBa pabOThl HEHPOHHOU ceTH

IIK-1: Cnioco6eH K MPOBEIEHUI0 HAYYHO-HCCIEA0BATEIbCKHX U ONBITHO-KOHCTPYKTOPCKUX Pa3padoTOK NMPH MCCIeT0BAHUU
CaAMOCTOATCJIBHBIX TEM




3HaTh:

[1K-1-31 3HaTh MeTOABI 00YUCHUS HEHPOHHBIX CeTer

YK-2: CniocodeH MHTerpupoBaTh 3HAHNUS 1 IPUHUMATH PelleHUs] B CJI0KHBIX CHTYAIMSIX, GOPMYJIHPOBATD CYAKIeHHs HA
OCHOBE HeMoJHOW HJIM OrpaHHYeHHON MHQOPMALHH, YIPABJISTH MPOEKTOM HA BCEX ITANAX €ro >KN3HEeHHOT0 INKJIA

3HaTh:

YK-2-32 3Hath cTaHAapTHbIE IPUMEPHI UCIIOIb30BaHUS HEUPOHHBIX CEeTe

YK-1: Cnioco0eH ocylecTBJIATh KPUTHYECKH AHAJIU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00bEKTOB, MPOLIECCOB U CHCTEM B
MEXKIUCHUIVIMHAPDHOM KOHTEKCTE, l'lpOﬁJ'leMH])lX CHTyﬂHHﬁ HAa OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaT]) U NPUMECHHUTH
Haubo/Iee MOAXOASIIINE U AKTYaJIbHbIE METOABI U3 CYIIECTBYIOIIMX AHATUTHYECKHX, BBIYUCTUTEIHHBIX U
IKCIEPUMEHTAIBHBIX METO0B TN HOBBIX U HHHOBAIIMOHHBIX METO0B, BHIPA0ATHIBATH CTPATErHIO NeCTBHIA

3HaTh:

YK-1-31 3HaTh OCHOBHBIE 3TAIIBl HCTOPHUECKOTO PA3BUTUS HEHPOHMH(OPMATUKI

YK-2: CniocodeH MHTerpupoBaTh 3HAHUS  IPUHUMATH PelIeHUs] B CJI0KHBIX CHTYAIMsX, GOPMYJIHPOBATD CYAKIeHHs HA
OCHOBE HeMoJHOW HJIM OrpaHHYeHHOH MH(OPMALHH, YIPABJISTH MPOEKTOM HA BCEX ITANAX €ro »KN3HEeHHOI0 INKJIAa

3HaTh:

YK-2-31 3Hath coBpeMeHHBIE MOIXO0/IbI K UCTIONb30BAHUIO HCKYCCTBEHHBIX HEHPOHHBIX CeTer

YK-1: CniocodeH ocylmecTBJIATh KPUTHYECKU AHAJNU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00bEKTOB, MPOLIECCOB U CHCTEM B
MEXKIUCHUIIIIMHAPDHOM KOHTEKCTE, l'lpOﬁJ'leMH])lX CHTyﬂHHﬁ Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaT]) U NPUMEHHUTH
Haubo/Iee MOAXOASIIINE U AKTYaJIbHbIE METOABI U3 CYIIECTBYIOIIHNX AHATUTHYECKHX, BBIYUCTUTEILHBIX U
IKCIEPUMEHTAIBHBIX METO0B TN HOBBIX I HHHOBAIIMOHHBIX METO0B, BHIPA0ATHIBATH CTPATErHIO A€ CTBHIA

3HaTh:

YK-1-32 3HaTh cOBpeMEHHbIE TCHCHIIUU Pa3BUTHS B 00JIaCTH HEHPOHHBIX ceTel

ITK-3: Cnocoden kK MoJepHU3aIMH MPOrPAMMHOTIO CPEACTBA H €r0 OKPY:KeHHsI

Ymern:

ITK-3-Y2 YMmeTh oneHHBaTh Ka4eCTBO paOOTH HEHPOHHON ceTH

IIK-1: Cnioco0eH k NPOBeJeHUI0 HAYYHO-UCCIIEA0BATEIbCKHUX H ONIBITHO-KOHCTPYKTOPCKHUX Pa3padoToK NPH HCCIeJ0BAHUM
CaMOCTOSITEJbHBIX TEM

YMmerb:

[IK-1-Y1 YMers uHTEpIpeTHpoBaTh PE3yNIbTaThl PA0OTHI HEHPOHHBIX CETel B Pa3IMYHBIX 3a7adax

ITK-3: CnocodeH k MOJepHU3alMH NIPOTPAMMHOIO CPEICTBA H ero OKPY:KeHUs

Ymern:

ITK-3-V1 YMeTb Moau(UIIUPOBATh aITOPUTMBI 00YICHHUS B 3aBUCMOCTH OT CIICITU(PHUKH 00JIACTH IPUMEHEHMSI HEHPOHHBIX ceTeit

OIIK-4: Cnioco0eH NPpUMEHSITh HA IPAKTHKE HOBbIe HAYYHble IPUHIUINBI M METO/AbI HCCJICA0BAHUI

YMmerb:

OIIK-4-Y1 YMeTb NpoBOJUTH CPAaBHUTEIBHBIN aHANN3 JIUTEPATYPHBIX UCTOUHUKOB

OIIK-2: Crioco0eH NpoeKTHPOBATH U Pa3padaTbIBaTh OPUTHHAJIbHbBIE AJTOPUTMbBI M IPOrPAMMHBIE CPEICTBA, B TOM YHCJI€E
C UCITOJIB30BAHUEM COBPEMEHHBIX HHTECIJICKTYAJIbHBIX TCXHO.]'IOFPIﬁ, JJIA pelIeHUus npodmccnonanbnmx 3aaa4 B yCJIOBUAX
HeonpeaeJIeHHOCTH U AJIbTePHATUBHBIX PellieHHii B paMKaX MeKIUCHHIIUHAPHBIX ofjaacTei

Ymerb:

OIIK-2-Y1 Ymers opMani30BaTh 33129y C TOYKH 3pSHUST HEHPOMaTEeMaTHKH

YK-2: Crioco0eH HHTerpUpOBAaTh 3HAHUA U IPUHUMATDL PElICHUs B CJI0XKHBIX CHTyauusAX, GopMyJIMpPOBATh CY:KICHUS HA
OCHOBe HeIO0JIHOIi WM orpaHNYeHHoii ”HOPMAIUH, YIPABJATH IPOEKTOM Ha BCeX 3TANAX €ro KU3HEHHOI0 HUKJIAa

YMmerb:

YK-2-V1 Ymers popmann3oBats 3a1ady Ui BEIOPaHHOTO THIIA HEHPOHHOH ceTn

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘leCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'beKTOB, nmpoueccoB U CUCTEM B
MEKIUCHUIIMHAPHOM KOHTEKCTE, HpOﬁJ]eMH]:IX chyaum“a HA OCHOBE€ CMCTEMHOI'0 IMoaxoaa, BblﬁpaT]: U NPUMCHHUTH
HanOoJIee MOAXOAsIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) cTpaTeruro neiicTBuii

Ymerb:

VK-1-¥Y1 YMeTh roTOBUTH NMPE3CHTALlMOHHBIC MaTCpHUAJIbI 110 BBITIOJTHCHHOM pa60Te B COOTBCTCTBUU CO CTaHAAPTAMHU O(bOpMJ'[eHI/Iﬂ




Hay4YHOH JIOKyMEHTalluu

IIK-3: Cnioco6eH k MogepHU3AI[UM TPOTPAMMHOIO CPE/ICTBA U €r0 OKPYKEeHU

Baangern:

[IK-3-B1 Brnagets HaBbIKaMH B 00J1aCTH CO3AaHUS, MOAU(PHUKALMY HEHPOHHBIX CETeH IS CUCTEM aBTOMATU3UPOBAHHOTO
MIPOESKTUPOBAHUS

YK-6: Crioco0eH onpenesiTh 1 peajn30BbIBATh NPHOPUTETHI COOCTBEHHOM 1eATEIHLHOCTH U CIIOCO0bI ee
COBEPIIEHCTBOBAHNS HA OCHOBE CAMOOIEHKH, Y4aCTBOBATh B 00y4eHHH HA NMPOTSKEHNHN BCel JKU3HH

Baagernb:

YK-6-B1 Bnagers HaBbIKaMU [TOMCKA M aHAIHM3a HEOOXOAUMOM HH()OPMAIIMU B OTKPBITHIX HCTOYHHUKAX HA PYCCKOM M MHOCTPAHHBIX
SI3BIKAX

OIIK-4: CriocodeH NpUMEHSITh HA MPAKTHKE HOBbIE HAYYHbIE MPUHIIUNBI U METO/bI HCCIET0OBAHUM

Baanernb:

OIIK-4-B1 Bnaners MeTogaMuy aHaim3a 3a7a4 Jjisl UX PEHICHHUS ¢ TOMOIIBIO HEHPOHHBIX ceTeit

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘IECKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX OGLQRTOB, nmpoueccoB U CUCTEM B
MEXKIUCHIUIUIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHLIX chyaum“a HA OCHOBE€ CMCTCMHOI'0 IMoaxo0/1a, BblﬁpaT]: U NIPUMCHUTH
Han0oJIee MOAXOAsIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJBHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuii

Baanernb:

YK-1-B1 Bnagers HaBbIKaMH IPE3CHTALINH CBOEH PaOOTHI

4. CTPYKTYPA U COJAEPKAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHun i pecypcsl padoTsl

Paznea 1. UcTtopus
HePOHHBIX ceTel

1.1 OCHOBHBIE TTOHSITHS. 3 2 OIIK-4-31 YK- J1.3 KM1
Ucropuueckne MOMEHTBI 1-31 YK-1-32
BO3HUKHOBEHHUS. DTaIbI VK-2-31 YK-2-
paszButus. [Ipryuunsl 32

MOSIBJICHUS MaTEeMaTHIECKHX
MOJIeTICH UCKYCCTBEHHBIX
cereit. Monens MakKamnoka-
[Iurca. Kuura MuHckoro u
[Taiinepra. Cniag nHTEpeca K
HEHPOCETEBBIM TEXHOJIOTUSIM
B 1960-1970 rr.
Bospoxnenne nccnenoBaHui
B 00J1aCTH HEHPOMAaTEMAaTHKH.
Uccnenosanus Xeb0a,
I'pocbepra, Koxonena u ap.
CoBpeMeHHOe COCTOSTHHE B
00TacTH HEMPOKOMITBIOTHHTA.

[lepcniekTuBbl
UCTIONb30BaHUS
HeWpoBeIaHCIeHHH. /JIex/
1.2 ITpopaboTka JeKINOHHOTO 3 8 OIIK-4-31 VK- JI1.1J13.1
Mmarepuana /Cp/ 2-31 YK-2-32

Pasgen 2. buoaornyeckunii
HelpoH.




2.1

CTpoeHue KIeTKu
6HOJIOrMYECKOro HEHpPOHa.
OYHKIIMOHUPOBAHUE
HelipoHa. Busbl HEHPOHOB B
MO3Te KMBOTHBIX U UE€JIOBEKa.
CHHaNTUYCKUE CBA3H.
Jennpo-akcoHanbHbIe,
JIeHAPOJICHIPUTHbIE
cuHarnchl. HepBHBINA UMITyNIbC
(HW). Bozoyxnerne HU,
csoricrea HU, npumepsl
9KCTIIEpUMEHTOB. MemOpana,
ee CTpykTypa. MeMOpaHHbIi
noreHuan. BosHuKkHOBEHHE
HEPBHOT'O UMITYJIbCA.
3aBUCUMOCTb HAIIPSDKEHUS U
TOKOB OT BPEMEHHU B
HUMITyJIbCce. DKBUBAJICHTHAS
cXeMa y4yacTKa BOJIOKHA.
CanbTaToOpHBI MEXaHU3M
pacnpoctpanenus HU.
OTnnuust 0T 0OBIYHOTO
MexaHusma. [Ipenmyrectsa
CaJIbTAaTOPHHOT'O
paclpoCTpaHeHUsL.
Pacnpoctpanenne HU.
VYpaBHeHue Xo1KKHHA-
Xakcnu. IIpocTpancTBEeHHOE
onucanue HU.
CuHanTuyeckas nepeaayva.
DNeKTpuYecKre u
XUMHUYECKHUE CUHAIICHI.
Pa6ora xumMuueckoro
cunarnca. ['enepanus HU nns
KYyCOYHO-JTMHEWHOM
anmpokcumanun BAX
BOJIOKHA. /JIex/

OIIK-2-31
OIIK-4-31 VK-
6-31

JI1.3J11.4

KM1

2.2

ITpopaboTKa JEKIHOHHOTO
Mmarepuaina /Cp/

OIIK-4-Y1

J1.1

Paznen 3. ®opmanbHas
MozeJIb HeilipoHa.
IMocTpoenne HeHPOHHOI
cetu. IlepcenTpon.

3.1

®opmanbHbIi HeHpOoH. Buibl
(yHKUUMIT aKTUBALIUHL.
OrpaHn4eHHOCTb MOAEIH
(hopMaTEHOTO HEHpOHa.
IMpumeps! popmanuzanun
pa3nUYHBIX 3a7a4. 3agauu
KIaccu(UKaIIHH.
PacmiosnaBanmne OykB
ancasuta. [IporaosupoBanue
OTHOMEPHOH (QyHKIIUH.
Arnmpokcumarus
MHOTOMEpPHOH (DyHKIIHH.
dopmanuzanys 3anaquu.
Br16op konuuecTBa cioéB.
Br160p xommaecTBa HEHPOHOB
B cioe. [loaroroBka 1aHHBIX.
OHOCIONHBIN IEPCENTPOH.
JIBYXCIIOMHBIN, TPEXCIONHBIN
nepcentpoH. Ilpumepst
MIPUMEHEHUS IEPCENTPOHOB.
CriocoOHOCTh HEHPOHHBIX
cereil k 06o6meHmo. /JIex/

OIIK-2-31 IIK-
1-31 IIK-3-31
VK-2-31 VK-2-
32

JI1.2 J11.3

KM1




32 IMpopaboTka IeKIHOHHOTO 20 OIIK-2-31 JI1.1J11.4
Matepuana. M3zyuenue OIIK-2-V1 23
OMOIHOTEK TSI peaTn3anuu OIIK-4-V1 IIK
MHOTOCJIOIHOrO -1-Y1 IIK-3-31
nepcentpona. /Cp/ VYK-2-31 VK-2-

32
Paznen 4. Ceru Koxonena.
CeTb BCTPEYHOIO
pacnpocTpaHeHHsl.

4.1 3anaua KnaccuuKaum. 3 OIIK-2-31 TIK- JI1.4 KM1
ANTOPUTMBI KJTacCU(DUKAIIHH. 1-31 TIK-3-31
Crpyxkrypa cetu KoxoHena. VK-2-31 YK-2-
OcobeHHOCTH HEIPOHOB B 32
cetu Koxonena. O0yuenue
ciost Koxonena. O6y4eHne
6e3 yauterns. [Tpumepst
o0y4deHust. MeTos BBITYKIIOi
koMOuHanuu. [IpumMepst
paboTsI ceTu. PexxuMel
pabotsl cetn Koxonena.

PesxxuMbl akKpeIuTauu 1
uHTepIosAImy. [I[puMeHeHne
cetu Koxonena jyist cxxaTust
nanHbIX. CTpyKTypa cetu
CBP. Cnoit Koxonena. Cnoit
I'poccbepra. Ommcanne
pa6otsr CBP. O6yuenue CBP.
Cxarue naHHbIX. [Ipumep
paboter CBP. /Jlex/

4.2 [TpopaboTka JIEKITMOHHOTO 20 OIIK-2-31 JI1.3J13.1
Matepuaina. [Touck u OIIK-2-Y1 J12.1
W3YyYEHUE MPOrPAMMHBIX OIIK-4-31 2233
WHCTPYMEHTOB IS OIIK-4-Y1 IIK
peanu3anuy paCCMOTPEHHBIX -1-31 TIK-3-31
MoOJIeJIel UCKYCCTBEHHBIX YK-2-31 YK-2-
HelpoHHBIX ceteit. /Cp/ 32
Pa3gen 5. AnanTuBHast
pe30HaHCHAs Teopusl.

5.1 Konnenmus. [Tpobnema 4 OIIK-2-31 TIK- JI1.4 KM1
CTaOMIIBHOCTH U 1-31 TIK-3-31
mwiactuyHocTu. Cetu APT-1. VK-1-31 VK-1-

Ceru APT-2. Ctpykrypa 32 VK-2-31 YK
cetu APT. Crnoii -2-32 YK-6-31
pacro3HaBaHHsI.

JlatepasnbHble U TOPMO3SILKE

cBs13u. Cioli cpaBHEHUSL.

DYHKUNOHUPOBAHUE CETU

APT. IlonoxurenbHble

Ka4ecTBa U HEJOCTATKH

APT. /Jlex/

5.2 [TpopaboTka JTEeKIIUOHHOTO 16 OIIK-2-31 JI1.1J11.3

Matepuana. /Cp/ OIlIK-4-31
OIIK-4-V1 IIK
-1-31 [IK-1-Y1
IK-3-31 IIK-3-
V2 YVK-2-31
YK-2-32

Pa3nen 6. CunTe3 MojesIu
HePOHHOII ceTH No
3aJlaHHOM 3a1a4e.




6.1 Pa3paboTka MaTeMaTHYECKOM 3 34 OIIK-2-Y1 J1.1 P1,P2
Y IPOTPaMMHOM MOJIEITH OIIK-4-V1 JI1.3J13.1
HCKYCCTBEHHON HEUPOHHOU OIIK-4-B1 IIK- JI2.1J11.1
CETH 110 3aJaHHBIM BXOIHEIM 1-V1IIK-3-¥1 | D1 352323 54
nanabM. /Tp/ TIK-3-Y2 [1IK-3
-B1 YK-1-V1
VK-1-B1 YK-2
-Vl
6.2 dopmanuzanus 3a1aHHON 3 30 OIIK-2-31 JI1.4J13.1 P1,P2

3anauu. Beibop u OIIK-2-V1 JI2.1J11.1
00ocHOBaHHE BEIOOpA OIIK-4-V1 212202354
MOJIEJIN UCKYCCTBEHHOMN OIIK-4-B1 IIK-
He#ponHoit cetu. /Cp/ 1-V1 IIK-3-31

MK-3-Y1 IIK-3

-¥2 VK-2-V1
5. ®OHJ OHEHOYHBbIX MATEPUAJIOB
5.1. KoutposabHble MeponpusaTHs (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, 9K3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponeHoe r][/llz{oielfﬂeMHe B
KM MeponpHATHE ZMKATOPBL OIIPOCHI JIJISI TOJITOTOBKH
KOMITETEHIIHI
KM1 Texymuit koutpons | OTIK-4-31;0I1K-2- | McTopudeckue 3Tambl pa3BUTHS HEHPOUH(POPMATHKH

OCBOCHHMS MaTepHala
B (popMe YCTHBIX
OIPOCOB Ha JICKIHUAX

31;VK-2-31;VK-2-
32;YK-1-31;VK-1-
32;YK-6-31;I1K-3-
31;I1K-1-31

* Uto Takoe HEHpOHHBIE

cetu?

* Uro naér monenupoBanue HC?

* [Ipo6ieMbl, BO3HHUKATO
* CriocoOBI peanu3anuu

IIKE TIPU MOZACIIMPOBAHNH.
Heilpocereil.

* Mecto HC cpemu Apyrux METOOB pEIICHUS 3aad.
* Tunel 3anay, pemaeMblx HEUPOHHBIMHU ceTsIMU. HenoctaTtku u

orpannyenus HC.

+ CpoiicTBa 6HoNOrMIecKuX 1 UcKyccTBeHHBIX HC.
* buonorudeckuii HefipoH. CTpykTypa, QyHKIHH.
 CuHanTH4eckas nepeaayda. JJIEKTPHUECKHE U XMMHYECKUE CHHAIICHL.

» ®opMasbHbIM HEHPOH.

Buns! ¢pynxumm aktrBanun. OrpaHHIeHHOCTD

Mozenu (popManbHOro HeHpoHa.

* [Ipobnema “nckmrouatoriero UJIN” u e€ pemenue.

* [lepienTpoHHast MpeCTaBUMOCTb.

» OOy4eHne OTHOCIIOIHOTO MEePIENTPOHA.

» ®opmanmzanus ycnosuit 3agaun st HC. IToaroroBka BXOTHBIX U
BBIXOZIHBIX JJaHHBIX. BBIOOp KonmMyecTBa cioés.

» MHOTOCTIOMHEIH reprenTpoH. CTPyKTypa, aTOPUTM PaObOTHI. DTallbl
pellIeHus 3a1a41 ¢ IIOMOILBIO HEUPOHHBIX CETEH.

* lunamuueckoe nodapienue Heiiponos. Ciocodonocts HC k

000011IEHHIO.

* [Tapama cetn. Beibop mrara mmo mapamerpam. JIokansHbIE MUHIMYMEI.
BpemeHHast HEYCTOWYHBOCTb.

» Merox 00paTHOro pacipoCTpaHEHHs OIHOKU

* O0yuenue 6e3 yuntens. CeTh ¢ JIMHSHHBIM TOOIIPEHUEM.

* 3anava knaccudukanuu. Cerb Koxonena.

* O6yuenue cnoss Koxonena. MeTon BBITYKIIOH KOMOMHAIMH.

* PesxxuMbl paboTHI ceTH

Koxonena. HpI/IMCHGHI/IC JUIA C)KaTus JaHHBIX.

* CeTb BCTpeUHOTO pacrpocTpaneHus. Cxema, o0ydeHue, CBOMCTRA.
* I'eretngeckue anroputmsl 11 ooydenus HC. ITonoxuTensHbie

KadeCTBa U HEJOCTATKU.

» CooTHoOIIIEHNE CTAOMIBHOCTU-IUIACTHYHOCTH pu 3alIOMUHAaHUH. Cetb

APT-1. Ctpykrypa, onu

CaHUC 3JICMCHTOB CCTH.

* PaGora cetu APT-1. 3anoMuHanue 1 Knaccuukanusi BEKTOPOB

CCTBIO.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX 11O JUCIHUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3zBanue
paboTsI

ITpoBepsiemble
HUHAUKATOPbI
KOMIIETECHITAMN

Coneprkanue paboTsl




P1 IIpaktuueckas OIIK-4-Y1;0IIK-4- | Pa3paboTka MaTeMaTHYECKOH MOJIEIH HCKYyCCTBEHHOH HEHPOHHOH CeTH

paborta 1 B1;0IIK-2-Y1;YK-2 |no 3agaHHBIM BXOIHBIM JJAaHHBIM. BBIOOp apXUTEKTYphl, METOJIOB
-V1;VK-1-Y1;YK-1- |o0y4eHus1, mOAroTOBKa TaHHBIX.
B1;YK-6-B1
P2 IIpaktuueckas IK-1-Y1;I1K-3- Pa3paboTka mporpaMMHOI1 pealn3anui HCKYCCTBEHHON HEHpPOHHON
pabora 2 B1;IIK-3-V1;YK-6- |ceru. Beibop 6ubnaroTek mist peanusanuu. Beioop s3bika

B1;YK-1-B1;YK-1- | mporpammupoBanus. Paspadorka I10.
V1;YK-2-V1;0IIK-2
-Vl

5.3. OueHovHble MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TECTOB U T.l'l.)

Bonpocs! 1151 BKIIIOYEHUS B 9K3aMEHAIIMOHHbIE OMIIeThl. DK3aMEHAMOHHBIN OUIIET COCTOHUT U3 TPEX BOIPOCOB.

1. Vcroprdeckue STanbl pa3BUTHS HEHPOWH(POPMATHKH

2. Uro takoe HeWpOHHbIE ceTH?

3. Uro maér monenupoBanue HC?

4. [TpoGsemMpl, BOZHUKAIOMIKME MIPU MOAETHPOBAHUY.

5. Crioco0BI peam3anuy HerpoceTeit.

6. Mecro HC cpenu apyrux METONOB PELICHUs 3a/ad.

7. Tumnsl 3aga4, pemaeMbix HeHpoHHBIMU ceTaMu. Hemoctatku u orpannuenus HC.

8. CBoiicTBa OHMONMOTHYECKUX M UCKyccTBeHHBIX HC.

9. Buonorngeckuii HeiipoH. CTpykTypa, (QYHKIHH.

10. CuHanTudeckas nepefgaya. JNEeKTPUIECKHEe U XUMUYECKHE CHHAICHI.

11. ®dopmanbHbIi HelipoH. Buabl ¢pyHknun aktuBaimu. OrpaHUYeHHOCTh MOZAEIH (POPMATBHOTO HEWpPOHA.

12. Ipobnema “nckmovatoriero MJIN” u e€ pemrenne.

13. [lepuenTpoHHast MpeaCTABUMOCTD.

14. OOyueHne OTHOCIOWHOIO MepLENTpPOoHa.

15. dopmanmzanus yenobuid 3amauun g HC. [logroroBka BXOJHBIX M BBIXOAHBIX JIaHHBIX. BeIOOp KoIMuecTBa CIlOEB.
16. MHorocnoiHblid neprenTpoH. CTpyKTypa, alropuTM padoThl. DTaIlbl PENICHUS 3a/1a4d C MTOMOIIbI0 HEHPOHHBIX CETEH.
17. Junamudeckoe nobdasnenue HeriponoB. CrocodHocts HC k 0600mmeHuro.

18. [Tapanuy cetu. BriGop mara mo napamerpam. JIokaiabHble MUHUMYMBL. BpemeHHast HEyCTOMYHBOCTb.

19. Mertox 00paTHOTO pacrpoCTpaHEHHs OMIMOKH

20. OOGyuenne 6e3 yuutens. CeTb C TMHEHHBIM MTOOIIPEHUEM.

21. 3amaua xnaccudukanun. Cerb Koxonena.

22. Oo6yuenue cnost Koxonena. MeTon BbINMYKIOH KOMOWHAIIWY.

23. Pexumer pabotel cetn Koxonena. [IpumeHenne ais cxkatusi TaHHBIX.

24. Cetb BCTpe4HOro pacmpocTpaneHus. Cxema, oOyueHne, CBOHCTBA.

25. I'enernueckue anroput™el ais o0ydenust HC. IlonoxurensHble KauecTBa U HEJOCTATKH.

26. CooTHOIICHNE CTAOMITBHOCTH-TUTACTHYHOCTH TipH 3armoMuHannu. Cetb APT-1. CTpykTypa, ommcaHHe DJIEMEHTOB CETH.
27. Pabora cetn APT-1. 3anomuHaHue W KIaCCH(HUKALUS BEKTOPOB CETHIO.

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HAP)

KoHTponb kauecTBa OCBOSHUS AUCIUIIMHBI BKIIOUAET B c€0SI TEKYIMI KOHTPOIb YCIIEBAEMOCTH U MIPOMEKYTOUHYIO aTTECTALIUIO
00y4JaroIuxcsl.

Tekyluii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEUNBACT OIICHUBAHUE X0/a OCBOCHHS JUCIIUTUTUHBI, TPOMEXYTOUHAs ATTECTAIHS
00y4JaroNIUXCsI - OIICHUBAHUE IPOMEKYTOUHBIX U OKOHYATEIFHBIX PE3YJIBTATOB OOYICHUS 110 TUCIIUTUINHE.

TexyIuii KOHTPOJb YCIIEBAEMOCTH BKITIOUYAET B ce0sl 3aaHuUs ISl CAMOCTOSITENIbHOTO BBIITOJTHEHUS U KOHTPOJIBHBIX MEPOIPUSTHI
0 UX TPOBEPKE KOTOPBIEC MPOBOIATCS Ha JEKIUAX U MPAKTUIECKUX 3aHATHSIX.

OK3aMEHallMOHHAs OLICHKA!

OreHka "0TIMYHO" BBICTABISIETCSI CTYIEHTY, MOJTHOCTBIO OTBETUBILEMY Ha TPU TEOPETUUECKUX BOMPOCA IK3aMEHAIIMOHHOTO
Omera, 0OHapYKHBIIEMY BCECTOPOHHEE, CHCTEMaTHYECKOE U MTyOOKOEe 3HaHHE Y4eOHOro MaTepuara, peaycMOTPEHHOTO
MPOrPaMMOIf; YCBOMBIIEMY OCHOBHYIO M 3HAKOMOMY C JOTIOJTHATEIBHOH JIUTEPaTypoil 1o IPOrpaMMe; YMEFOIIEMY TBOPUECKH
OCO3HAHHO BBINOTHATH 33JaHH, IPEAYCMOTPEHHbIE TIPOrPaMMOH; YCBOMBIIEMY B3aHMOCBSI3b OCHOBHBIX MOHSITHI U yMEIOIIEMY
TNPUMEHSITh HX K QaHAIN3Y U PEIICHUIO TPAaKTHICCKHUX 3a]a4; Oe3yIPEYHO BBIMOIHUBIIEMY B IIPOLIECCE H3YUCHHUS JUCIUIUIMHBI BCE
3aJJaHuUs, IPETyCMOTPEHHBIE (POPMaMHU TEKYIIETO KOHTPOIIS;

OrneHKH "X0OpoIno" 3acIy>KUBAaeT CTYIECHT, OTBETHBIIHI TOJHOCTHIO Ha JIBA BOIPOCA SK3aMEHAIIMOHHOTO OHJIeTa M He OTBETUBIIUI
WITH OTBETHBIINI YaCTHYHO HA APYTOil BOIPOC, IPU STOM OOHAPYKUBIINI MOJHOE 3HAHUE Y4eOHOro MaTepuana,
TPEeTyCMOTPEHHOTO IPOrPaMMOIA; YCIICIITHO BBIIOJTHHUBIINI BCE 3a/IaHUS, TPEAYCMOTPEHHBIE ()OPMAaMH TEKYIIEro KOHTPOJIS;
OreHka "yIOBIETBOPUTEIBHO" BEICTABISCTCS CTYICHTY, OTBETHBIIEMY Ha OJMH TEOPETHIECKHUH BOIIPOC 3K3aMEHAIIMOHHOTO
Ourera, UM Ha Ba BOIPOCA, HO JOIMYCTHUB IIOTPEIIHOCTH B OTBETE;

OreHKa "HEYIOBICTBOPUTENHHO" BBICTABIISIETCS CTY/ICHTY, HE OTBETHUBILIEMY HU Ha OJIMH BOIPOC SK3aMEHALIMOHHOTO OMIIeTa,
O0HapyXHBIIIEMyY IIPOOEITBl B 3HAHWH OCHOBHOTO MaTepHala, IPeayCMOTPEHHOTO TPOTpaMMOii, OIyCTUBIIEMY ITPUHINITHATEHBIC
OIIMOKY B OTBETAX; HE BBHITIOHUBIIIEMY OT/IEIIbHBIC 3aJaHNs, IPETyCMOTPEHHBIE (DOPMaMH TEKYIIETO KOHTPOIIS.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa




ABTODBI, COCTaBUTENH 3arnasue bubanoreka W3naTenbcTBO, TOI

JI1.1 |bapckuii A. b. Jlormueckue HePOHHBIE CETH: | DIEKTPOHHAs OMOIHOTEKA Mocksa: InTepHer-
yueOHOe nocobue YHHUBepcUTET
WudopmarmoHHBIX
Texuonoruit (MHTYWT)
|bunom. JIaGopaTopus 3HaHHIA,
2007
JI1.2 | Anmadigun O. MammmnnaHOe 00y4yeHne: HOBBII bubimorexka MUCuC M.: AnprivHa [Ta6mumep, 2017
HCKYCCTBEHHBIH HHTEIIICKT:
nep. ¢ aHrL.
JI1.3 | Tamymkun A. 1. HeiiponHnsie ceT: OCHOBBI Bubnmorexka MUCuC M.: l'opsiaas iuaust - Tenexom,
TEOpUH: MOHOTpahus 2010
JI1.4 | Kamurtusu 1. B. Artificial neural networks (N DNeKTpoHHAsT OMOIMOTEKA M.: [MUCuC], 2018
3052): y4e6. mocobue
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa
ABTOpBI, COCTAaBUTEIH 3ariaBue bubnmoreka W3znarenbcTBO, TOA
JI2.1 |lenynbko B. M. SI3BIK IPOrpaMMHUPOBAHUS DINeKTpoHHAs OUOIMOTEKA PoctoB-na-Jlony, Taranpor:
BBICOKOTO YpoBHs Python: HOxHBIH QenepaTbHbINH
(yHKINH, CTPYKTYPHI TaHHBIX, yHuBepcuret, 2017
JIOTIOJTHUTEIIBHBIC MOTYJIH:
yueOHOe mocodue
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTABUTENH 3arnaBue Bubmmorexa W3 narenscTBo, o
JI3.1 | byitnaues C. K., OCHOBBI IPOrPaMMHUPOBAHUS DnekTpoHHass OHOIMoTeKa ExatepunOypr: M3mgatenscTBO
Boxnar H. IO. Ha s3p1ke Python: yueGnoe VYpanbCKoro yHuBEpCUTETA,
nocooue 2014
JI3.2 |IlerpoBuues E. 1. BBenieHrie B MICKYCCTBEHHBIE bubimoreka MUCuC M.: U3a-so MITYVY, 2008
HEHpOHHBIE CeTH: y4eo.
nocofue 1o JucH.
"HeliporexHonoruu B
yrpasieHun"
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTH «UHTEepHeT»
D1 | Microsoft Docs https://docs.microsoft.com/ru-ru/
3 OdwunmanbHas CTpaHUIA A3bIKa MPOrPAMMHUPOBAHHS https://www.python.org/
Python
3 OdurmanpHas cTpaHnIa ONOIMOTEKH MAIIMHHOTO https://keras.io/
o0yuenus Keras
OmnnaitH cuMysaTOp paboThl HEHPOHHOMN CETH. https://playground.tensorflow.org/
D4 | [OnexrpoHHsIi pecype] Pexum gocryna:
https://playground.tensorflow.org/ cBoOoHBII
6.3 Ilepeuenb MPOrpaMMHOI0 odecnedeHust
I1.1 | Microsoft Project 2016
I1.2 |Microsoft Visio 2016
I1.3 [Microsoft Visual Studio 2015
I1.4 | Microsoft SQL server 2016
I1.5 | Microsoft Office
I1.6 |LMS Canvas
I1.7 |MS Teams
I1.8 | R Studio
1.9 |Python
I1.10 |OC Linux (Ubuntu) / Windows
6.4. Tlepeyenb NHPOPMANHMOHHBIX CIPABOYHBIX CHCTeM H NMpodeccHOHAIbHBIX 023 JaHHBIX
H.1 |IlonHOTEKCTOBBIE POCCUIICKHE HaydHBIE KYPHAIIbI U CTAThU:
N.2 |— Hayunas snekrponnas oubnmoreka eLIBRARY https://elibrary.ru/
N.3 |— IonHOTEKCTOBBIE ENMOBBIE MyONIMKanuy HHGOPMAreHTCTB U Ipecchl o 53 orpacisam https:/polpred.com/news
.4 |— Poccwmiickas ['ocynapcTBenHast onbmumorexa https:/www.rsl.ru
N.5 |— Enunoe okHO qocTymna k uHGOpManUOHHEIM pecypcaM http://window.edu.ru
N.6 |UWHoctpanubie 6a3wl AaHHBIX (HocTyn ¢ I[P anpecoB MUCuC):




WN.7 |— ananmTHyeckas 6a3a (mHOekchl nutupoBanus) Web of Science https://apps.webofknowledge.com
N.8 |— aHasmTHYecKas 0a3a (MHICKCHI HUTHPOBaHUs) Scopus https:/Www.scopus.com/

N.9 |— nayxomerpudeckas cuctema InCites https://apps.webotknowledge.com

N.10 |— Hay4HBIe XXypHaJBI n3aarenbcTa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHauenue
JIro6oii Kopnyc | YueOHass ayautopus Uil MPOBENEHHS | KOMIUIEKT yuyeOHoH mebenu a0 36 MecT Aisi oOydaromuxcs,
MynbsTumennitHas 3aHATHH JIGKIMOHHOTO THUIIA W/WIM JUIA | MyIbTUMENUHHOE  00OpyHOBaHWE, MarHUTHO-MapKepHas
TIPOBE/ICHUS TPAKTHYECCKUX 3aHATHIA: Jocka, pabouee Mmecto mpemomasatens, IIKc moctymom k

UTC «Mureprer», DUOC yHHBepcuTeTa depe3 IHYHBIA
kabuner Ha miatdopme LMS Canvas, JIHICH3HOHHbBIC
nporpamMmsl MS Office, MS Teams, ESET Antivirus

JI-538a VYueOHas ayuTOpHsL: JOCKa ayIuTOpHas MapKepHas, OSKpaH IPOEKIHOHHBIH,
MIPOEKTOp TIOPTATHUBHEIA, CTalMOHApPHBIE KOMITBIOTEpHl 10
IIT., KOMIUICKT Y4eOHOW MmeOenu, makeT IHI[CH3MOHHBIX
nporpamm MS Office

JI-529 KomnbroTepHblil Ki1ace JIOCKAa ayAWTOpHAs MapKepHas, KOMIUICKT ydeOHOH mebennu
Ha 32 pabounx Mecta, 22 ITK

UuranbHbIN 3an KOMITJIEKT y4eOHoil Mebenu Ha 55 mecT i o0ydarommxcs,

DJICKTPOHHBIX PECYPCOB

50 MIK c¢ gmoctynom k HUTC «HMutepuer», 3SUOC
YHHBEpCHTETa 4epe3 JIMYHBIN KaOumHeT Ha ruatdpopme LMS
Canvas, mmeHsnoHHble mporpamMmel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOLIIUXCS

Jlexuuu Mo JUCUUIUIMHE TPOBOASTCS B AUATOTOBOM PEXUME CO cTyAeHTaMu. OOydaromuecs JOIKHBI TpopadoTaTh TEMBI JISKIHiA
Ha CaMOCTOSITENIBHOW padote 3apaHee. [IpoBecTH MOMCK HAYIHO TEXHHYESCKOH HHPOPMAIK B HHPOPMAITOHHO-
TEJIEKOMMYHHKAITMOHHOM ceTh Internet W mpencTaBuTh MaTepHabl B BUJIe MUHU Npe3eHTanuii. [Ipu HeoOxonumocTr
MpenoaaBaTesb BHOCUT KOPPEKTHBEI B M3araeMblii MaTepuai. [1lo uToram JieKiuii mpenoaaBaTeb OLEHNBAET aKTHBHOCTh KaXKI0TO
CTyIIEHTa U IPOBOJUT YCTHBIN OIpocC.

Bo Bpems IpaKTHYECKHX 3aHATHH CTyAEHTHI TaK->Ke JOJDKHBI IIPOIEMOHCTPHPOBATH PE3YNBTATH CAMOCTOSTENEHOM PaOOTHI.




