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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUUECKWE KOMITJTEKCEI PAKET U
KOCMUNYECKHUX AITITAPATOB
larapckuii Cepreii BacunbeBud, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MPUMEHEHHWE HEMPOHHBIX CETEM JIJ/ISI CO3JAHUA MHHOBAITMOHHBIX ITPOJITYKTOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-8.5 — ¢cnocoOHOCTh TIPUMEHSITh HOBbIE TEXHOJIOTHH, BK/IFOUAasi HEMPOHHBIE CETH, POOOTOTEXHUUECKHUe
CpeJiCTBa pa3/IMYHOr0 Ha3HAUeHUs, [I/Isi CO3/lJaHUsI MHHOBALIMOHHBIX TIPOAYKTOB, a TAKXKe MCII0/1b30BaTh 3HAHUS
M0 OpPraHU3allMOHHO-TEXHUYEeCKWM OCHOBaM pa3pabOTKM M OpraHu3al[iy TMPOM3BOACTBA WHHOBAIIMOHHOW
TIPOAYKLVU [Jis1 PellieHrsl COOTBETCTBYIOIIMX 3a/iau

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IICK-8.5

3HAHUA:

0coOeHHOCTel TOCTpOeHWsT W BHeADEeHWs] HeHPOHHBIX CeTeld TPH TPOEKTUPOBAaHWU TeXHUUEeCKUX
CUCTEM;

YMeHus:
WCTIO0/Ib30BaHUSI HEMPOHHBIX CeTel TIpM IIPOEKTUPOBAHWM TEXHUUYECKHX CHCTeM, B KayecTBe

MMMTAI[UOHHBIX MOJe/iel ONMUCcaHus (PU3NUYECKUX TPOLIeCCOB OCHOBHBIX Y3/7I0B U arperaToB, BXOJSIIUX B
COCTaB TMPOEKTUPYEMOTO 0ObEKTa;

HAeblKuU:
COCTaBJ/IeHHWs IMMPOCTBIX HeﬁpOHHbIX cerei AJI1 MOJe/IMPOBAHWA MaTeMaTuueCKUX MOAEHEﬁ Pa3/IMYHbIX

OGT)QKTOB, BO3HHKAIOIIKX IIPU IIPOEKTHUPOBAHHWK TeXHUYECKHNX CUCTEM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmuaa MIPUMEHEHUE HEVMPOHHBIX CETEM JIJISI CO3JAHUSA
MHHOBAIIMOHHBIX IMPOJAYKTOB siBsisieTcst IUCHUILTMHON YacTH, JOPMHUPYeMOH yUaCTHUKAMHU
o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpamMmel MOATOTOBKY 110 HaripaeieHut0 24.04.01 PakemHble
KOMN/EKCbl U KOCMOHABMUKA.

CogepxaHue JUCLUIVIMHBI SIBJIeTCS JIOTUUeCKUM Ipogo/pkeHreM auciviuiie: OITTUMUW3ALTIAS B
CPEJJE MATLAB.

Cojep>kaHue JUCIUIIIMHBL SIBJISIETCSI  OCHOBOM A/l OCBOEHMS JWCLMIIVH: IIO,HFOTOBKA K
IMPOLEAYPE 3AIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIIVNOHHOUM PABOTHI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-5 — CriocobeH UCMO0/b30BaTh COBPEMEHHBIE TIOAXO/IbI U METO/[bI PellieHUst TTPOdeCCUOHATBHBIX
3a/1a4u B 00/1aCTH aBMALIMOHHOM 1 PaKeTHO-KOCMHUUECKOM TEXHUKH, BK/TIOUAs YIIPAB/IEHHE TTPOEKTaMU
CO3/IaHUSI HOBLIX 00pA3I]0B TEXHUKH 1 YTHIU3aLMH YCTAapeBIINX

¢ TICK-8.1 — CriocobeH mpoBoiuTh 00pabOTKy JJAHHBIX TI0 Pe3y/bTaTaM I[U(GPOBOro MO/|eTUPOBAHHUS
Pa3/IMYHBIX TIPOIIECCOB, B TOM YHCJIe TIPUMEHSITh CHCTeMbl aBTOMAaTH3UPOBaHHOTO MHKEHEePHOTO aHa/In3a
IS TIOJTyueHus1 TpebyeMbIX JJAaHHBIX, TIPH (PYHKIIMOHUPOBAHUU 3/IEMEHTOB U Y3/I0B CTAPTOBBIX CHUCTEM,
KOMILIEKCOB U u3genuii PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pen 1. Uto Takoe HeiipoHHas ceTb. 1.1. OCHOBHbIe MOHATHS U orpesiesieHns 1.2.
5 10 TTocTpoeHKe MOJIe/IM TEXHUYECKO#H crcTeMbl (06beKTa), Kak Moje/n HeiipoHHOH ceTH. 1.3. 5 1 1 0 4 5
O61acTH MpUMeHeHHs MOZie/ieil HeMPOHHBIX CeTeil IPY MPOEKTUPOBAHUH TEXHUUECKUX
CHUCTEeM.
Paspen 2. Co3aanue HeHpoHHOH ceTH. 2.1. OCHOBHbIe /1eMeHTbI HeMPOHHO# ceTH (HelipoH,
cnioif). 2.2. Co3zjaHKe HeMpPOHHOI ceTH, Kak NPoL{ecC ONTHMabHOTO CTPYKTYPHO-
5 10  |nmapamerpuueckoro cuHTe3a. 2.2.1. OTarn CTpyKTypHOro cuHTe3a. (BbiGop umciia cjioeB 1 18 5 2 3 13 15
yKC/a HeHpoHOB) 2.2.2. DTar rapaMeTpuueckoro cuHTesa. (Boibop BecoBbIx K03 pHLIMEHTOB,
CMelLeHHsI ¥ BU/ja TTepelaTouHoN (QyHKLNM).
Paspen 3. OGyuenue HeiiponHoii cetu. 3.1. Uto 03HauaeT "obyueHne HefipoHHOM ceTH". 3.2.
®dopmuposaHue ueau obyuenus 3.3. OGyueHre HeliPOHHOMN CeTH MyTeM pelleHns 3a/jaun
5 10 ontumusauuy 3.3.1. dopmupoBaHre KpUTepus onTuMu3aLuu. 3.3.2. PopMupoBaHue 23 8 4 4 15 15
BapbHpyeMbIX NapamerpoB. 3.3.3. Beibop Metoza onrumusatu. 3.3.4. [IpUHLMI 3aBepLeHus
TipoLecca onTUMU3aLur.
5 10 Paspen 4. IToBropHoe 00yuyeHue HeifpoHHOIi ceTu. 4.1. PopmupoBaHue Lieu o0yuenus 4.2. 6 2 1 1 4 10
CpaBHeHue MepBUYHOTO U OBTOPHOTO 06yyueHuid.
5 10 Paspen 5. [IpuMepbI CO3AaHKA NPOCTOMH HelPoHHO# ceTH. 5.1. [Tpumep: LinnmHapuyeckuid 18 6 3 3 12 15
6ak (60uka). 5.2. ITpumep: CrcTema aMOPTH3ALMH.
Paspen 6. Penrenue 00paTHOii 3aa4u MPOEKTUPOBAHUA TEXHUYECKOH cHCTeMBL. 6.1.
5 10  |ITocTraHoBKa obparHoit 3azaun npoekTrpoBanus TC 6.2. AIropuT™ pelieHust 06paTHO# 12 4 2 2 8 10
3agaur poektrpoBanust TC.
5 10 Pa3spaen 7. Ilpumeps! peienus o6parHoi 3agaun. 7.1. [Tpumep: LummHapuueckuii 6ak 12 4 2 5 8 10
(6ouka). 7.2. ITpumep: CrucTemMa aMOPTH3ALMH.
Paspen 8. Pellenre 3aauu ynpap/ieHHsi TEXHUYECKOH CHCTeMOH C OMOIIbI0O HeHPOHHOH
5 10  |cerwm. 8.1. [Tpumep: Cucrema "Kpyns-KoHTposst" moBoAHOro GyKcHpoBiiHKa. 8.2. [Tpimep: 7 2 1 1 5 10
Cucrema nocagku BriJTA Ha naay6y B yCIOBHSIX KauKH.
5 10 Paspen 9. BcrpanBaemast (0oproBasi) HeifpoHHas ceTb. 9.1. OCHOBHBIE 3/IeMeHTbI 7 2 1 1 5 10
BCTpaMBaeMoii HelipoHHOM ceTH. 9.2. TIpuMep BCTparBaeMoit HeMPOHHOI ceTu.
Bcero 3a 10 cemecTp 108 34 17 17 74 100
Bcero no gucnun/inHe 108 34 17 17 74 100
3.2. JTabopaTopHbIii NPAKTUKYM
Oo0nem,
Ne Homep 1 HaumeHOBaHue pa3jea
Tema naﬁopa’ropnoro MPpaKTHKyMa ayA.
n/no JUCIMILTAHBI
YacoB
1 |Pasgen 2. Co3fjaHue HeMpOHHOM CeTH. OCHOBHbIE 3/IeMeHThI HeMPOHHOM ceTu 3
N . eJib ¥ C1IoCco0bl 00yueHus1 HeHpOHHOMH
2 |Pa3gen 3. ObyueHHe HeHPOHHOH CeTH. 0 Y p 4
CeTH.
3 Paszen 4. TToBTopHOE 00yuyeHue HeHMpoHHOH  |LIesib MOBTOPHOTO 00yUeHUsT HEHPOHHOM 1
CeTH. ceTu
4 Pazgen 5. IlpuMepsl co3/1aHMs TTPOCTOM Pa360p 0CHOBHBIX I11ar0B CO3/IAHKS 3
HEHPOHHOM CeTu. MPOCTON HEMPOHHOM CeTH
N HasHaueHue oOpaTHOH 3a/1auu.
Pa3pgen 6. PerieHue obpaTHO¥ 3azauu
5 N [IpyMeHeHUe pe3y/bTaTOB PelleHUs] 2
TIPOEKTHUPOBAHUA TEXHUUECKOU CUCTEMBI. o
obpaTHO¥ 3a/1au.
6 Pazgen 7. Ilpumepsl peliieHust 00paTHOMH Pa36op npumepoB pelieHust 06paTHOMN )
3a4a4uu. 3aa4uu.
Pa3pen 8. Pewenve 3asauu yripaB/ieHUs o o
o v HPI/IMEPLI HCI1I0/Ib30BaHWA HEMPOHHON
7 TeXHHNYECKOM CUCTEMOMU C MMOMOIBIO 1
o o CeTHU B 3d/id¥adX yIpaB/I€HUS.
HEMPOHHOU CeTH.
8 Pazgen 9. BcrpauBaemas (6opToBast) OO6cy>xeHre TIOCTPOEHHs BCTPAaUBaeMOM 1
HelpOHHas CeTb. HeMpOHHOM ceTH.
Bcero 3a 10 cemectp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
I l [ |
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Ne Homep v HauMeHOBaHHe pa3jesa Copep)xaHue yueOHOro 3ajaHus Oo0nemMm,
n/n AVCIUITUHBI 4acoB
1 |Pa3gen 1. UTo Takoe HelipoHHas CETh. TToMCK 1 aHa/M3 OCTYTIHOM MH(OPMALtH B 4

VHTepHeT pecypcax. [logroroska BOnpocos.
2 |Pa3zgmen 2. Co3naHue HeIiPOHHOU CeTH. T10/rOTOBKA KPATKOTO M3/IOXKEHHS 110 13
MPOC/IyILIAHHOMY JIEKLJJMOHHOMY MaTepuasty.
3 |Pa3gen 3. OGyueHne HeHPOHHOM CeTH. IoAroTOBKa KpaTKOro M3/IOKEHHA I10 15
MIPOC/IyLIAHHOMY JIEKLJMOHHOMY MaTepuaity.
4 Pazgen 4. TloBTopHOE 00yueHHe HEHMPOHHOMU | [10ATOTOBKA KPATKOTO U3/I0XKEHHS TI0 4
CeTH. TIPOC/YIIaHHOMY JIEKLJMOHHOMY MaTepuaJy.
5 Pazpen 5. [IpuMepsl co3aaHus TPOCTOMN IMoAroToBKa «COOCTBEHHOM» HEHPOHHOM CeTH 12
HeWpOHHOI CeTu. Ha MPOU3BOJIbHYIO 3a/lauy.
6 Pa3gen 6. PerieHne obpaTHO# 3azauu ®opMyIUpOBKa 00paTHOM 3a/1auu Jjist 8
TPOEKTHPOBAHMS TEXHUUECKON CUCTEMBI.  [«COOCTBEHHOM» HEHPOHHOM CeTH.
Pazgen 7. Tlpumepsl pelieHust 06paTHOMN Cospane, JartycK 1 anams paGori
7 «COOCTBEHHOM» HEHPOHHOM CeTH, BK/IOUas 8
3a[au.
00paTHYI0 TIOCTaHOBKY.
Pa3pen 8. PelieHuve 3ajauu yrpaBieHUs o o o
o M dopMynupoBKa «COOCTBEHHON» HeHPOHHON
8 |TexHMYeCKOW CUCTEMOU C MOMOIIbIO 5
o o CeTH ISl PellleHns] 3ajauy yTIpaB/IeHusl.
HelipOHHOM CeTH.
Pasgen 9. Berpansaemast (6opToBas) IMouck 1 aHanu3 AOCTYNHOM MH(OpMaLuK B
9 o HWHTepHeT pecypcax I10 BCTpauBaeMbIM 5
HEeMpPOHHAs CeTb. .
HEHPOHHBIM CeTSIM.
Bcero 3a 10 cemectp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
12/ 3 4 56|78 9 10(11| 12 13 | 14 15 |16 17
A3, | OTu. o Otu. o Otu. o 3, |Otu. no Bonp.dud.3ay,
10 e | gip | PPUIPAS T pp APIIPET KO Ty s P e,

‘YcioBHbIe 0003HAUCHUS:

[P — nuarHOCTHUeCKasi paboTa;
Ortu. no JIP — otuet 1o JIP;
Komnn — konnoksuywm;
Borip.Jud.3au — Bonpock K guddepeHI[MpOBaHHOMY 3aueTy;
3 — nomaiirHee 3a/1aHueE;

JIP — naboparopHas paboTa;

mud. 3au. — auddepeHMPOBaHHbBIN 3a4erT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAUTCS B JUCKPETHbIE BpeMeHHble HHTepPBAaJIbI B
cnenyrommx popmax:

JMarHoCTUYeckKas pabora;

otueT o JIP;

KOJJIOKBUYM;

BOMPOCHI K IU(hhepeHI[UPOBAHHOMY 3aUeTy;
JlOMallTHee 3a/laHuE;

naboparopHas paboTa.

HPOME)KYTO‘IHBH dTrTecTalus IIpoOBOJUTCA B (l)OpMaXZ

muddepeHITMPOBaHHbBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Heliponnsle cetu B Matlab. CIT6.BT'TY "BOEHMEX" um. []. ®. Yctunosa, 2017, 38 3k3.
2. B. C. Poctosijes. . UckyccTBeHHbIe HelipoHHBIe ceTH. CaHkT-ITetepOypr: Jlansb, 2021, 31. pec.
3. C. XatikuH. . Heliponnsie cetu. M.: Bunbsimc, 2006, 371. pec.

5.2. [ononHuTe/bHAas MTeparypa 1o AUCLUILIIVHE:
He Tpe0dyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/ — ®ynznamenransHas oubmuoteka BI'TY « BOEHMEX» um. 1.®. YcTrHOBa;
2. https://e.Janbook.com/ — 3BC JlaHs;
3. https://urait.ru/ — O6pa3oBarenbHas miathopma «FOpaiiT». [/ By30B U CCy30B..

CorpeMeHHbIe MpodeccroHambHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmroreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37mekTpoHHas 6ubaroTeka Poccutickoro doHza
(byHIaMeHTalbHBIX HCC/Ie0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynupoBaHusi: HopMel, mpaBuia, CTaHAapThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynerantIntoc- nH(opMaliMoHHbI [TOpTa IpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He TpelyeTcs.

5.6. H(dopmaloHHbIe TEXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:
1. lHTepakTHBHas JOCKa.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
. . K paoueii mporpaMme AMCLUILIHHbI
INPUMEHEHUWE HEMPOHHBIX CETEU JIs1 CO3JAHNSI THHOBALIMOHHBIX ITPOJYKTOB

AnHoTanusa paboueii nporpaMMsl

HduciunuivHa IMPUMEHEHUME HEWPOHHBIX CETEHN JJIs CO3JAHUA
MHHOBAIIMOHHBIX ITPOAYKTOB sBnsercs AUCHUIVIMHON dYacTH, (opMHpyeMoO#l ydaCTHHKaAMH
o0OpasoBare/IbHBIX OTHOLIeHHI 0/10Ka 1, MporpaMMbl MOJATOTOBKH 10 HarpasieHuto 24.04.01 Pakemmble
KOMN/AeKcbl U KOCMOHasmukd. [ucuuruiiHa peanmu3yercs Ha ¢akynbrere A PakeTHO-KOCMHUECKOW TeXHUKH
BI'TY "BOEHMEX" um. [].®. YcruroBa kadenpoit A4 CTAPTOBBIE I TEXHMYECKUWE KOMITJTEKCHI
PAKET 1 KOCMUNYECKUX ATIITAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-8.5 crocoOHOCTb TIPUMEHSITb HOBbIe TEXHOJIOTHH, BK/IFOYas HEMPOHHBIE CeTH, POOOTOTEXHHUYEeCKHe
Cpe[iCTBa pas/IMUHOIO Ha3HaueHWs, [/Is1 CO3/aHKsI MHHOBALIMOHHBIX NIPOAYKTOB, & TAK)Ke UCII0/Ib30BaTh 3HAHUS
M0 OpraHU3aLMOHHO-TEXHUUECKUM OCHOBaM pa3pabOTKM W OpraHu3alydd TPOM3BOACTBA WHHOBALIMOHHOMN
MPOAYKLMHU [i/1s1 pellieHNs] COOTBEeTCTBYHOIINX 3a/au.

Co,qepx(aHHe AUCLHUIT/IMHBI OXBATBIBA€T KPYT' BOIIPOCOB, CBA3dHHBIX C TIOCTpO€HHE MaTeMaTHueCKHUX/
HWMHWTALlMOHHBIX MO,E[eJIefI, d TaK)XXe a/IFOPUTMOB YIIpaB/I€eHUA TEXHUYECKUMU CUCTEMaMH.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e oruet 1o JIP;
*  KOJ/UIOKBUYM;
e BOMNPOCHI K JuhepeHIIMPOBAHHOMY 3aueTy;
e JOMalllHee 3a/]aHue;
e jaboparopHas pabora.

IIpomMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e muddepeHMPOBAHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (17 4.), naboparopsslii npaktikym (17 4.), camocTtositesibHasi paboTa
cTypenra (74 a).
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IIpunoxenue 2

. . K paoueii mporpaMme AMCLUILIHHbI
IIPUMEHEHUWE HEMPOHHBIX CETEU JIs1 CO3JAHNSI THHOBAITMOHHBIX ITPOJYKTOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanme paboTbI Pexomenjiyemas 1ureparypa prn?{ZN;KOCTB’
Pazpen 1. Uto Takoe HelipOHHAsI CETh.
. Heiiponnsle cetu B Matlab: CIT6.BT'TY
o "BOEHMEX" um. [1. ®@. YcruHosa, 2017
IMouck v aHamM3 AOCTYITHON UH(OpMaru B ) 4
VHTepHeT pecypcax. [TogroroBka BOpocCoB. C. Xaiikun, . HelpoHHbie ceTu: M.:
Bunbsimc, 2006 (1)
Wroro no pazzeny 1 4
Pa3pen 2. Co3aHue HeHPOHHOM CeTH.
B. C. PoctoBues. . FIcKyccTBeHHBbIe
[MoaroroBka KpaTKOTO M3/I0XKEHUS T10 HelipoHHbie ceru: CaHkT-TletepGypr:
TIPOC/TYIIIAHHOMY JIEKITHOHHOMY MaTepuay. o Jlaw, V2 021 (2) 13
) C. XatikuH. . Heliponnsle cetu: M.:
Bunesamc, 2006 (1,2,3)
Wroro no pasgeny 2 13
Paspen 3. OGyueHne He/ipOHHOMU CeTH.
B. C. PoctoBueB. . icKyccTBeHHbIE
[NoaroroBka KpaTKOTO M3/I0XKEHUS 110 HelipoHHLIe ceru: CaHkT-TletepGypr:
TIPOC/YIIaHHOMY JIEKIMOHHOMY Marepuasy. N T, u2 021 (3) 15
C. XatikuH. . Heliponssle cetu: M.:
Bunbsamc, 2006 (3)
Wrtoro no pasgeny 3 15
Pa3zpgen 4. IloBTopHOE 00yueHHe HEHPOHHOM CETH.
B. C. PoctoBueB. . VIcKycCTBeHHbIe
[TogroroBka KpaTKOro U30XKeHUs T10 He#poHHLIe ceTu: CankT-TlerepGypr:
MPOC/IYILIAHHOMY JIEKL[UOHHOMY MaTepuaity. M, 2021 (1,2) 4
’ C. XaiikuH. . HeiiponHsble cetu: M.:
Bunesimc, 2006 (1,2,3)
Wrtoro mo paspeny 4 4
Pa3pen 5. Ilpumepsl co3aaHus MPOCTOIl HEMPOHHOMN CeTH.
B. C. PocroBues. . IcKycCcTBeHHbIe
IMoaroToBKa «coOCTBEHHON» HEPOHHOM CeTH Ha HeiporHIe cetu: CankT-TlerepOypr:
TIPOM3BO/ILHYIO 3a/jauy. Jla, 2021 (2-3) 12
’ C. XaiikuH. . HeiipoHHsble cetu: M.:
Bunbsmvc, 2006 (1-3)
Wroro no pasgeny 5 12
Pa3zpen 6. Pemrerue 06paTHoii 3ajauy NPOEeKTHUPOBAHUA TEXHHUYECKOH CHCTEMBI.
@dopMyTUpoBKa 00paTHOM 3a/1auul Jjist C. XatikuH. . Heliponnsle cetu: M.: 8
«COOCTBEHHOM» HEHPOHHOM CeTH. Bunbsamc, 2006 (5)
. Heliponssbie cetu B Matlab: CIT6.BT'TY
11 25026



"BOEHMEX" nm. []. ®@. YctrHOBa, 2017

(©)
Wroro no pasgeny 6 8
Pa3pen 7. Ilpumepsl pellieHHs1 00paTHOM 3ajauH.
. Heliponssle cetu B Matlab: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2017
Co3nanue, 3amycK ¥ aHamu3 paboThbl )
«CODCTBEHHOM» HEUPOHHOH CeTH, BK/TIOUast B. C. PoCTOBLEB. . FICKyCCTBRHHEIR 8
06pATHYIO TOCTAHOBKY. HelpoHHble ceTu: CaHKT-ITeTepOypr:
Jlanb, 2021 (8)
Wroro no pazgeny 7 8

Pa3pen 8. PemieHue 3afjaun ynpaB/ieHNsI TEXHUYECKOIM CHCTEMO# ¢ MOMOIIbI0 HEMPOHHOMN CeTH.

@dopMynTUpOBKa «COOCTBEHHOM» HEHPOHHOM CeTH

B. C. PocroBues. . IcKyccTBeHHbIe

JI7ISI peLlieHust 3ajaukl yIIpaBieHusl. HEﬁpOHHHeﬂfo:Z%E?K(g)H erepOypr: >
Wrtoro no pasgeny 8 5
Pazgen 9. BcrpanBaemasi (0opToBas) HEMPOHHAS CETh.
C. XaiikuH. . HeiipoHHsble cetu: M.:
[Touck 1 aHa/MM3 JOCTYITHOW MH(OPMaLIUY B Bunbsamc, 2006 (4)
HWHTepHeT peCypcax I10 BCTparuBaeMbIM B. C. PoctoBueB. . icKyccTBeHHbIE 5
HEHWPOHHBIM CeTSIM. HelpoHHble ceTu: CaHKT-ITeTepOypr:
Jlanb, 2021 (5-7)
Wroro no pasgeny 9 5
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IIpunoxenue 3
. . K paoueii mporpaMme AMCLUILIHHbI
NIPUMEHEHUE HEMPOHHBIX CETEU /151 CO3JAHNS NTHHOBALIMOHHBIX ITPOJYKTOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOMPOCHI K AuhepeHIIMPOBAHHOMY 3aueTy;
e JOMalllHee 3a/]aHue;

e jyabopaTopHasi paboTa;

e oruet 1o JIP;

¢ KOJUIOKBUYM,;

e uddepeHIMPOBaHHBIN 3a4erT.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMNPOCOB - He aTTecTallys;
* TIpY MpaBUIBLHOM OTBeTe Ha 60% BOTIPOCOB U Oosiee - aTTecTarysl.

Bonpocs! k guddepeHUpOBaHHOMY 3aueTy
[Tepeuens BOMpoCoB K AuddepeHLIPOBAHHOMY 3aueTy BXOAUT B cocTaB Y MK AMCLUMIMHEL

JlomaiHee 3a/janue

Homarnee 3aganue Ne 1.
IToaroToBKa «COOCTBEHHOM» HEMPOHHOM CETH Ha MPOU3BO/IbHYIO 3a/auy. [IpsiMasi u oOpaTHast ()OPMYTMPOBKH.
®dopma npeficTaBieHUs — OTUYeT C TOCTAaHOBKOH 3a/iauy, U OMKCaHue aJroOpuTMa pelleHusl.
HowmariHee 3aganue Ne 2.
ITporpaMmmupoBaHue «CcoOCTBEHHOW» HEHPOHHOM CeTH Ha NMPOM3BOMIBHYIO 3afauy. Popma npecraB/ieHus —
OTUeT C IpeJicTaB/IeHrneM paboTaroltieil MporpaMMbl, pe3y/IbTaToB PelleHus U aHa/TM30M/00bsiICHeHHEM
TIOJTyYEeHHBIX pe3yJIbTaToB.
Homarnee 3aganue Ne 3.
[ToaroToBkKa 3cce 0 U3yueHHOM MaTepuasle C aHaau30M BO3MOKHOCTEH ero mpuMeHeHus Ha rpakTuke. dopma
Tpe/iCTaB/IeHUs — OTUET CO CChIJIKAMM Ha BbINIOJIHEHHbIE TIpeJblAyIye JoMallHKe 3a/jaHusl.

JTa6oparopHas paGora
Pe3synbrarel noctpoenus 3D mogesnieli ipeCcTaB/AsSIIOTCS Ha KOMITbIOTepe. []0CTOBepHOCTh
TrpejcTaB/eHHbIX 3-D Mozeneli IBIsIeTCsl OCHOBAHUEM JI/ISl 3al[UThI TAO0OPAaTOPHOM paboThI.

OTtuet no JIP

OrtueT 1o ylabopaTopHOo# paboTe Mpe/ICTaB/SETCS B TIEUaTHOM BH/le B JopMaTe, IPeAyCMOTPEHHOM JI/Ist
oTyeTa 1o j1aboparopHoii paboTe. 3aluTa oTueTa MPOXOAUT B (hopMe 0K/Iaja CTyIeHTa M0 BBITIOTHEHHOH
paboTe U OTBETOB Ha BOIIPOCHI MperiofiaBatesst. BepHeie oTBeThl Ha 60siee 50% BOMPOCOB SBMSETCS 3aIUATOM
nabopaTopHOi paboThI.

Konnoxkeuym

Coo011ieHre Ha KO/IJIOKBUYMe MOKET ObITh B YCTHOMW W/TH MUCbMEHHOM (hopme B 00beMe
Iupgaktudeckoi(-ux) equauIpi(-11) (E) win ee yacty. PacripeziesieHyie OK/IaAUMKOB 110 AWJAKTAYE CKUM
eIMHULIaM — [PON3BOJILHOE.
Ko//I0KBUYM CUMTAETCs YCIEITHO MPOU/IeHHBIM MPH YCIOBUM TIPe/ICTABIEHHUS MTO/ITOTOBIEHHOTO COOOIIeHUs
T0 TeMe KOJUTOKBUYMa U OTBeTOB Ha Oosiee 50% BOTIPOCOB TIPeTofiaBaTesisi ¥ YYaCTHUKOB KOJIJIOKBUYMa.

JuddepennupoBaHHbIii 3a4eT

I dhepeHIMPOBaHHbIN 3aUeT M0 JUCIUTTUHE TPOXOAUT B (hopMe YCTHOTO cobece10BaHUs U OTBETOB
Ha BOTIPOCHI TTperoiaBaresist. JJomyckom K cjjaue quddepeHIIMpOBaHHBIN 3aueTa SIB/ISIeTCS BHITIOTHEHHE BCEX
MEDOTIPUSATHH, TIPeAYCMOTPEHHBIX IPa(hUKOM KOHTPOJILHBIX MEPOTIPUATHI pabouei MporpamMmbl AUCIUTTAHBI.
Taxke auddepeHIIIPOBAaHHBIM 3aUeT M0 AUCLUIUIMHE MOXKET TTPOXOAUTh B BH/IE€ TECTUPOBAHMS.
OtleHKa BBICTABJISIETCS B COOTBETCTBHUU CO CJIEYIOIIUMH KDUTEPUSMHU:
3auTeHO — OTIMYHO : c/iaHbl Tpu [3, 1 faHo 6onee 50% TpaBU/IBHBIX OTBETOB Ha BOMPOCHI BO BPEMS 3a4eTa.
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3auTeHo — XOpOIIIOo : ¢iaHbI 1Ba [13, 1 AaHo 6osee 50% MpaBUIBHBIX OTBETOB HA BOMPOCHI BO BpEMS 3aueTa.
3auTeHo — y/[0BIeTBOPUTEJBHO : CZJaHO 0fiHO /13, 1 1aHo Gosiee 50% TMpaBU/IBHBIX OTBETOB HAa BOMPOCHI BO
BpeMs 3ayera.
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Bonpocs! K
Pazpen 1. Uro Takoe
5 10 HelpOHHas CeTh. 5 1 1 0 4 5 nuhbepeHIMPOBaHHOMY
3a4eTy
JTabopatopHas paboTa,
5 | 10 [Pasaen 2. Cospanme 18| 5| 2| 3 | 13| 15 Oruer o JIP,
HeHPOHHOU CeTH.
[omartiHee 3aaHue
JTabopatopHas paborTa,
5 | 10 Pasnen 3. Obyuenne 23| 8 | 4| 4 | 15| 15 Oruer o JIP,
HeMPOHHOMU CeTH.
[omaitiHee 3ajaHue
Paspgen 4. IToBTopHOE TTaBopatopHasi pabora
5 | 10 |o0yueHue HelpOHHOW 6 2 1 1 4 10 PaTopHas p ’
Ortuer nio JIP
CeTH.
Paspen 5. IIpumepsnl KomnokBuywm,
5 10 |co3gaHusA mpocTOH 18 6 3 3 12 15 JlaboparopHasi paboTa,
HeMPOHHOH CeTH. Ortuer no JIP
Pa3pesn 6. Pemienne
5 10 oOparHoi 3agauu 12 4 ’ 9 8 10 JlabopatopHasi paboTa,
NPOeKTUPOBAHUSA Ortuer no JIP
TeXHUYeCKO! CHCTeMBI.
Paspen 7. Ilpumepsnl
5 10 |pemenus odpaTHOM 12 4 2 2 8 10 JlaGoparopHas paGora,
Ortuert no JIP
3afaum.
Pa3pen 8. Peinenue 3aaum
5 10 |YPPAB/IEHHS TEXHHUECKOH | ) 1 1 5 10 JlabopatopHas paboTa,
CHCTEeMOM C IOMOIIbI0 Ortuet 1o JIP
HefPOHHOM CeTH.
Pazgen 9. BcrpauBaemas JlabopatopHas paboTa,
5 10 |(bopToBas) HeMpoHHast 7 2 1 1 5 10 Ortuet o JIP,
CeTh. JomaliiHee 3aianue
Bcero 3a 10 cemecTp 108 | 34 | 17 17 74 100
Bcero no AucIuIInHEe 108 | 34 | 17 17 74 100
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Kputepuu oneHuBaHus

IICK-8.5

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Bonpocbl omKpbimoz2o muna:

[Haiite oripesesieHue MIaCTUIHOCTA MO3Ta

C noMOII[bI0 Yero 00bIYHO peanu3yrTCs HEMPOHHAs CeTh?
[HatiTe oripesienieHre HelipoHaM (B HEMPOHHBIX CETSIX)
[HatiTe oripesieneHuie HelipOHHOM ceTH

YTo Takoe CUHANTHYeCKUi Bec?

[aiite oripesiesieHrie TePMUHY «00001eHIE»

Yro aenaet QyHKUIVSA aKTUBALIMH (B MOJe/Td HepoHa)?
Uro fesaeT cymmaTop (B Mozienu HelpoHa)?

Kakoii Tun ¢hyHKIMY aKTUBaL[MK TIpe/iCTaB/eH Ha PUCYHKe?

1,2

i o(v)
08}
0,6 |
0,4
0,2+

0 . . : , l l

SN St R RS 0 0,5 1 |l

Ne 10 Kakoit Tvn pyHKLMY aKTHUBal[MU NPe/iCTaB/ieH Ha pUCYHKe?

Ne 2

1,2

Ir o(v)
0,8 F

0,6
0,41
0,2+

0 . ) | ! !

I SOEED R 0 0,5 1 145

Bonpocbl 3akpbimo2o muna:
BribepuTe CBOMCTBA, OTHOCSIIMECS K HEMPOHHBIM CETSIM

1. HenuneliHoCTb
2. OtobpakeHre BXOAHOW MH(GOPMALY B BEIXOAHYIO
3. AJanTUBHOCTh

4. ARIUTUBHOCTb
BribepuTe CBOHCTBA, OTHOCAIIMECS K HEHPOHHBIM CETSIM
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1. OueBUJHOCTH OTBETA
2. KonrekctHas nHbopMalius
3. OTKa30yCTOMUHBOCTh

4. MynbTUTI/IMKaTUBHOCTh

Ne 3 Kakoe CBOWCTBO CETH OTBEUAET 3a CTAOWILHOCTh ee PabOoThI B C/Tyuae MOBPEXKAEHUsT HeHpPOHa WU €ro
CBsI3U?

1. OueBHHOCTb OTBETA
2. KoHTekcTHas nHpopManys
3. OTKa30yCTOWYNBOCTh

4. OTobpakeHHe BXOAHOU MH(MOPMALIUY B BBIXOJHYIO
Ne 4 Kakoe CBOMCTBO CeTH OTBeUaeT 3a M3MeHeHHe CMHANTUUeCKUX BeCOB TPU M3MEeHeHHH OKpY Karollei
cpenbi?

1. HenvHelHOCTB
2. OToOpaXkeHre BXOJHOM HH(POPMALMHU B BLIXOAHYHO
3. AJanTUBHOCTh

4. KoHrekctHas nHbopMarys
Ne 5 Ha pucyHke npefictaBieHa MoZie/lb HeKpOHa

o) >

Yrto 0603HaUaeTCs CUMBOJIOM WKj?
1. CuHanTUueCcKuii Bec

2. Cymmarop

3. ITopor (1oporoBbIii 371EMEHT)

4. OyHKIMSA aKTUBaLUU
Ne 6 Ha pucyHke npefcrasiieHa Mofie/ib HelipoHa
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o) >

Yrto 0603HaUaeTCSI CUMBOJIOM X?
1. CuHanTueckuii BeC

2. Cymmarop

3. ITopor (11oporoBkIii 3/71eMeHT)

4. OyHKLMA aKTUBaLA
Ne 7 Ha pucyHke npefictaBieHa MoZie/lb HelpoHa

o) >

Yro 0603HauaeTCss CHMBOIOM ((*)?
1. CuHanTUueCcKuii Bec

2. Cymmarop

3. ITopor (roporoBeIi 3/1eMeHT)

4. OyHKIMSA aKTUBaLUU
Ne 8 Ha pucyHke npefcrasieHa Mofie/ib HelipoHa
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o) >

Yrto 0003HaAUAETCI CHMBOJIOM bj?
1. CuganTudeckuii Bec

2. CymmMmarop

3. Ilopor (ITopOroBEIii 3JIEMEHT)
4. OyHKIUA aKTUBAIINN

Ne 9 VYkakuTe TUM (YHKLUM aKTHUBALIUY, BhIpDayKeHUe JJIsi KOTOPO MpUBeJeHO HIKe

Ne 10

1, ecnin v > 0;

O 0, ecnu v < 0;

1. ®yHKUMA eJUHAYHOIO CKaJyKa
2. KycouHo-nHelHast QyHKIHs
3. CurmaupanbHas QyHKUMSA

4. Hu ofiiH U3 OTBETOB He SIBJISIETCS] BEPHBIM
YKakuTe TUI (YHKLMY aKTUBALIMH, BbID&KEHUE [/1s1 KOTOPOH IIpUBe/IeHO HIDKe

1, v 2> +3;
o(v) =4 Jv|, +3>v>—3;
01 US_%‘}

1. ®yHKUMA eJUHAYHOIO CKaJKa
2. KycouHo-nuHeHas QpyHKLus
3. CurMaunpanbHast GyHKIUS

4. Hu OZIMH M3 OTBETOB He ABJIA€TCS BEPHBIM
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