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CamocrostensHas pabora (4ac.), B TOM 9HCTE: 76 128
KypcoBoii poeKT (pabota) (cemecTp/yac) - -
WHAMBHAYAJIbHOE 3a1aHue (KOJI./9ac) - 1/9
KonTpons (9x3ameH, gac./3auéT) 3K3aMeH, 36 | skzamew, 36
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Pabouas nporpamma jiucumiuiuabel b1.B5 Helpoceresbie u neuérkue CUCTCMbL
COCTaBJICHA B COOTBCTCTBHM C YYCOHBIM [IJIAHOM I10JINOTOBKH MAarucTpoB II0
narnpasienuo 09.04.04 1lporpammuas HiBKEHEPUsI, MarucTepekast nporpaMma MeToib1
¥ cpejcTBa pazpaborku nporpammiioro odecneyenus juist 2020 roja npuéma.

CocraBHTE/Ib:

3aB. Kadeapoi %
MIPOTPaMMHOM MH)KCHEPHH, K.T.H., JJOLEHT ' ®enges O.A.

(TI(‘J)]I‘IHC]:)

Pabouasi 1porpamma paccMoTpeHa MW NPHHSATA 11a 3acejlaluu  Kadeapsl
NPOrpaMMHON UHIKEHEPUH.
Ilpotokon ot « 10 » wmapra 2020 roja Ne 9

3aBepyromui kadepon ;; ¢ Depsies O.N.

(noanuce)

Pabouas 1porpamMma oji00pena y4dedno-merogndeckoii komuccued I'OYBIIO
«JJOHHTY» no nanpasnenuio nojiroroku 09.03.04 Ilporpammuast uikeHepus
IIporokosr or « 20 » _wmasi 2020 roga Ne 10 .

IIpencenarens %/Z‘ (Dejses O.H.

fnuﬂni1cb)

Pabouas nmporpamma npoaaena s 20 rojia npuéma Ha 3acejiaHuu Kadeapsl
IIPOTPaMMHOMN HHIKEHEPHUH.
lIporokoi ot «  » 20 roja No :

3aBepyronui Kadej[poid

(noanucs) (h.H.O)

Pabouas nnporpamma npoauena s 20 rojia npuéma Ha 3acelaHuu Kapeapsl
[IPOIPaMMHON MHXKCHCPUH.
[IpoTokon ot «  » 20 roga Ne :

3aBejyronuit kade)[poi

(moanMcs) (?I).M_().]

Pabouas 1porpamma nipojiena jyist 20 rojia npuéma Ha 3acejianuu Kadeapsl
ITPOTPaMMHONA UHIXKEHEPUH.

[IpoTokon oT «  » 20 rojia Ne .

3aejyronuil kade/poit

{(noanuee) (2.H.0.)



1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHUSA JUCHUIIJIMHBI

PaGouas mnporpamma yueOHOM gucuuMiuinHBl «HelpocereBble HM HEUETKHE
CUCTEMBI» PACCMaTPUBAET HOBYIO OPraHU3AlMI0 BBIYHUCICHH B KOMIIBIOTEPHBIX
CUCTEMAaX HOBOT'O MOKOJEHUSA, KOTOPask MPUHIIUIINAIBHO OTINYAETCS OT MPOrPAMMHOTO
npuHIMna (GyHKIMOHUPOBaHUS Kilaccuueckux (onHerimanoBckux OBM. Ilporpamma
JTAHHOM JHMCIMIUIMHBI COCTaBJ€Ha Ha OCHOBAaHMM Y4Ye€OHOro IUIaHa MOATOTOBKHU
MarucTpoB JJIsi CTyAeHTOB HampaBiieHuss mnoaArotoBku 09.04.04 Ilporpammuas
WHXKEeHepus  (Maructepckas mnporpamma Meroasl W cpeAcTBa  pa3pabOTKU
IIPOTrPAMMHOTO OOCCTICUCHMS).

OaHrM U3 MHOTOOOEIIAIONINX METOJOB YCKOPEHHsS 00paOoTKH MH(pOpMAaIuH,
BBICTYNAIOUINI albTEPHATUBON TPAJUIIMOHHBIM METOAAaM MH()OPMATHUKH, B HACTOSIIEE
BpEMs SIBISETCS  IIOAXOJ, OCHOBAHHBIM HAa WMCKYCCTBEHHBIX HEWPOHHBIX CETSX.
COBOKYNTHOCTh MCCIIEOBaHUM M Pa3pabOTOK MO HCKYCCTBEHHBIM HEMPOHHBIM CETSAM
COCTaBJISIET MpeIMeT HEeUpOMH(OPMATHKH, KOTOpas craja TEOPETHUYECKOM OCHOBOM
HEUpPOCETEBOW  TEXHOJIOTMM  PEIICHUSA  MHOIMX  TPYAHOpaspelIMMbIX  3aaad
(pacno3HaBaHue 00pa3oB, YIpPaBJIEHHWE B peajJbHOM BpEMEHH, 00pabOTKa CUTHAJIOB U
T.J.).

B Hacrosimee BpeMsi 3Ty TEXHOJOTHIO MOAJEPKUBAIOT pPa3sHOOOpa3HbIE
(upMeHHbIE HEWpPOCETEBbIE IMAKEThl MPOrpamMM, HHCTPYMEHTAJIbHbBIE CpEJICTBA,
HEUPOHHBIE COIPOLECCOPHI M HEUPOKOMIIBIOTEPHI, C IMOMOIIBIO KOTOPBIX CO3JaHO
MHOI'0 KOMMEPYECKUX MPHUIIOKEHUN.

J{pyroi HETpaaAULIMOHHONW KOMIIBIOTEPHOU apXHUTEKTYPOU CUMTAKOTCS HEYETKHE
CUCTEMBI, IIOCTPOCHHBIE Ha OCHOBE TEOPHUM HEYETKMX MHOXKECTB. braromaps
BO3MOXXHOCTH paboTaTh HE TOJBKO C YHUCIOBOM MHGOPMAIIUEH, HO U CO CMBICIIOM CJIOB,
HEYETKME CUCTEMBI HAllUIM pa3HO00pa3Hble MPAKTUYECKUE IPUMEHEHHUS, HallpuMep, IS
WHTEJUICKTYalIbHOTO YIIPaBJICHUS OBITOBOM TEXHUKOW, TMOE3aMH METPOMOJIUTEHA,
BEPTOJIETAMHU, ITPOU3BOJICTBEHHBIMH IIPOLIECCAMU U T.II.

[TosToMy HEMpO-HEUETKasi MmapagurMa MOCTPOCHUS BBIYMCIUTENBHBIX CUCTEM M
pElIeHs] KOPPEKTHBIX W HEKOPPEKTHBIX 3a7ad JIOJDKHA OBITh HE TOJIBKO MPEIMETOM
HAyYHBIX WCCJIEJIOBAHMM, HO U M3ydaTbCs KaK ydeOHas MUCHUILIMHA MPU MOJATOTOBKE
BBICOKOKBAJIM(DUIIMPOBAHHBIX CIICIIHAIIUCTOB MO KOMIIBIOTEPHBIM HayKaMm.

Heab AMCHUNIMHBI COCTOUT B U3YyYEHUU OPTraHU3ALMU U (PYHKIMOHUPOBAHUS
BBIYMCIIUTENIBHBIX ~CHCTEM HOBOIO TOKOJIEHUS — HeWlpoceTell  (HEHMpOHHBIX
KOMITBIOTEPOB) U HEYETKUX CUCTEM (HEUETKUX KOMITBIOTEPOB), KOTOPBIE IO BHYTPEHHEHN
CTPYKTYpe JaHHBIX, JIOTUYECKOMY 0a3ucy, apXHUTEKType almapaTHbIX CpPEICTB H
anroputMaMm  (QYHKIMOHUPOBAHUS KapJWHAJIBHO OTIMYAIOTCA OT TPaJAULIMOHHBIX
(mocnenoBarenbHbIX) (hOHHEMMaHOBCKUX DBM.

IIpeameTomM OMCHUIIMHBI SBIIAIOTCA NPAKTHYECKUE BOMIPOCHI MOCTPOEHUS H
IMPUMCHEHHUSI OJHOCIOMHBIX W MHOTOCIOMHBIX ceTell Ha 0a3e IepcenTpOHOB
PozenOnarra, cereit Koxonena, I'poccOepra u Xondunma. J{ns oOyueHus 3Tux cereit
IPUMEHSIOTCS] UTEPAllMOHHBIE METObI 0OPATHOTO U BCTPEYHOT'O PACIPOCTPAHEHUS WU
aHAJIMTUYECKHE METOJbl HACTPOWKH BeCOBBIX Kod(dunueHnToB. HMccnenoBanus
MOCTPOCHHBIX HEUPOAITOPUTMOB CTYAECHTHI BBINOJIHAIOT METOJAMHU MPOrPAMMHOIO



MOJICJIMPOBAaHUSI C MPUMEHEHHEM CTaHJApTHBIX MakeToB. B ydeOHOM Kypce Takke
paccMaTpuBalOTCs JIOTMYECKHME OCHOBBI HEUYETKHUX BBIBOJOB, CTPYKTypa 0a30BOM
MalIMHbI HEYETKUX BBIBOJIOB U 00111t apXUTEKTypa HEYETKOTO KOMITbIOTEPA.
3amaum Kypca: MO3HAKOMUTH CTYJIEHTOB C COCTOSHHUEM U Pa3BUTHUEM pPBIHKA

amnmapaTHbIX M MPOTPAMMHBIX HEUPOCHUCTEM; PACCMOTPETh OCHOBHBIE MOJEIH
UCKYCCTBEHHBIX HEUPOHOB; W3YYUTh METOAUKY TOCTPOEHUS HEUpPOAITOPUTMOB
pelieHusl Kak TpaJWIMOHHBIX 3a7a4 MaTeMaTUKH W WHGOPMATHKU (BBIYHMCIICHUE
byHKUMA, oOpalieHre MaTpull, pelieHue CUCTEM JIMHEHHBIX YpaBHEHUN U HEPABEHCTB,
ONTHUMAJIbHOE IJIAHUPOBAHUE, COPTUPOBKA), TaK M 3a/1ad UCKYCCTBEHHOIO MHTEJUIEKTa
(pacno3HaBanue oO0Opa30B, 3agauMd KiIacCU(PHUKAIMM W TMPOTHO3ZUPOBAHUS); HAYUHUTH
CTYJACHTOB BBIOMpATh AaJE€KBATHYIO TMPAKTUUYECKOH 3agadye TUIl U CTPYKTYpPy CETH,
MEXHEHPOHHBIE CBS3M, (DYHKIMIO AKTHBAlMU, KPUTEPUN ONTUMHU3ALUU; OBJIAJETh
CTpaTerusiMu 00y4eHHs] HEHPOHHBIX CeTeH («C yuuTeneM» U «0e3 YUUTENN»); PaCKPhITh
CYyThb KJIIOYEBBIX T[OHATHA TEOPUH HEHUPOHHBIX CETe («IpPEenCTaBIIEMOCTE» U
«00y4aeMoCTbh»); OCBOUTH OOyYCHHE MHOTOCIOHHOW HEHPOCeTH O aJIrOPUTMY
OOpaTHOTO pacHpoCTpaHEHUs OMIMOKH; pacCMOTPETh Ha3HAueHHe M O0OydeHue
HEHUPOCETU BCTPEYHOI'O PACIPOCTPAHEHUS; PACCMOTPETH IMOCTPOCHUE ACCOLMATUBHOU
namsATH  Ha  HeWpocetn — Xon¢uiana; — pacKphiTh  CHOCOOBI  peau3aluu
HEHPOKOMIBIOTEPOB B HEWpPOCETEBOM 0Oa3uce; OBIAJETh  OCHOBHBIMH METOJAMHU
HEUYETKOIO JIOTUYECKOTO BBIBOJA, UCIIOJIb3YEMBbIMU B HEUETKUX CUCTEMAX; PAaCCMOTPETH
CTPYKTYpy 0a30BOW MalllMHbI HEYETKHUX BBIBOJAOB M OOLIYIO0 apXUTEKTYpPy HEUYETKOTO
KOMIIBIOTEPA.

B pesynbrare 0CBOEHUS IUCHUILUIMHBI CTYAEHT JOJKEH
3HATH!

— KJAcChl 3aJay, YCHEIIHO peIIacMble C HCMHOJB30BAHUEM MapaJUTrMbl

HEUPOHHBIX CETEU;

— MPUHIUIIMAIBHOE OTJIMYME HEHPOKOMIIBIOTEPOB OT TPAIULIMOHHBIX DBM;

— o0JjacTu MPUMEHEHUS NCKYCCTBEHHBIX HEMPOHHBIX CETEH;

—  OINpEeaEeTIEHNE HEUPOAITOPUTMA U €0 PEATH3ALNI0 HA HEUPOKOMITBIOTEPE;

—  MOJEJIb HCKYCCTBEHHOTO HEMPOHA U CTPYKTYPY MHOT'OCIIOWHOW HEUPOCETH;

—  METOAMKY IIOCTPOEHMS HEUPOAITOPUTMA;

— OCHOBHBIE CTpaTernu 00y4YeHUsI HEUPOHHBIX CETEH;

— ONpelesIEHUE U COCTaB 00YYaroIlero MHOKECTBA;

— CTPYKTYpY U aIroput™M oOy4eHHUs: CeTH 0OpaTHOrO pacpOCTPaHEHUS;

— CTPYKTYpY U aIroput™M oOydeHHUs: HEHPOCETH BCTPEUHOTO PACIIPOCTPAHEHHUS,;

— wmeton «Windowing» moctpoeHus 00y4JaroIero MHOKECTBA,;

—  MO/JIEJIb aCCOLIMAaTUBHOM MaMsITH HA OCHOBE ceTu Xomnduiaa;

—  CHOCOOBI peann3alui HeUPOKOMITBIOTEPOB B HEMpoceTeBOM Oasuce;

—  OCHOBBI HEYETKOT0 JIOTUYECKOTO BBIBOJA;

— CTpYKTypy 0a30BOil MalllMHbl HEYETKUX BBIBOJAOB MU OOIIYIO APXUTEKTYpPY

HEYETKOTO KOMIIBIOTEPA;

— OHOCHHMBATb BO3MOXHOCTH PCHICHHUA MOCTaBJICHHOM 3aga4u B HGﬁpOCCTeBOM
JIOTUYECKOM 0a3mce Uiu C IIOMOIIBIO TCOPHUHU HEYETKUX MHOKECCTB,



— BBIOMpATh AIEKBATHYIO 33J1a4€ MOJIEJb UCKYCCTBEHHOI'O HEWPOHA,

— CTPOUTb HEUPOAITOPUTMBI PEILICHUS PA3TUYHBIX 33]1a4;

— BBIOMpAaTh CTPYKTYpy HEUPOHHOW CETH, OOJIAJalolyl0 HEOO0XOIUMBIMU

pa3aeNonUMU CIIOCOOHOCTSIMH;

— [pOrpaMMHUpPOBaTh AJITOPUTMBI OOYUYEHHSI HEMPOCETEN;

— BBIOUPATh CTPYKTYPY MHOTOCJIOMHOW HEUPOCETH U 00y4yaTh €€ MO aJIrOpuTMy

0o0paTHOTO paclpoCTPaHEHUS OIINOKHY;

— CTpOUTH 00yHarolee MHOKECTBO;

— TMPUMEHATh HEWPOCETh BCTPEYHOTO PACIPOCTPAHECHHS IS KiaccU(UKALUU

o0pa3oB;

— 00yuath HelpoceTb KoxoHeHa o crpareruu «oOydeHue 0e3 yUuTes;

— CTPOUTDH ACCOIMATUBHYIO MaMSITh HA OCHOBE CETU XONpuiaa;

— CTpPOMTH aJITOPUTM HEeYETKOTo BEIBOIa Mamdani;

— mnpeoOpa3oBbIBATh HEUETKHE 3HAYEHUS! HAWJIEHHBIX BBIXOJHBIX NEPEMEHHBIX B

YETKUE,
—  CTPOWTH NIPOTPAMMHBIE MOJIETIN HEUETKUX CUCTEM;
BJIAIETh:
— METOAMKON penieHusl IJI0XO0 CTPYKTYpUPOBAHHBIX 3a7ad B HEMpPOCETEBOM
JIOTUYECKOM 0a3rce WK C MOMOUIbIO0 TEOPUU HEYETKUX MHOYKECTB.

[lepeuncnennbie pe3yiabTaTbl OOyUYEHUS SBISIOTCS OCHOBOM It (POPMHUPOBAHUS
CJIEIYIOIIUX KOMIIETEHINI Y CTY/I€HTOB:

— CHOCOOEH OCYIIECTBIATh KPUTUYECKUH aHaNu3 NPOOJEMHBIX CHUTyallMi Ha
OCHOBE CHCTEMHOTO TI0IX0/Ia, BBIpabaThiBaTh cTpareruto aeictuit (YK-1);

— BIIQJICHUE HABBIKAMHU CO3JaHHS MPOTPAMMHOIO OOECIEUEHUsl MJis aHaJIK3a,
pacrio3HaBaHusi U 00paboTku MHPOpMaIK, cucteM IUdpoBoi 00pabOTKU CUTHAJIOB
(I1K-3);

— CcnocoO€H BBIMOJHUTH MOCTAaHOBKY HOBBIX 33Ja4 aHajiu3a M CUHTE3a HOBBIX
npoekTHbIX pemennit (ITK-5).



2 MECTO JUCIHUILINHBI B OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMME

JlucuumiiiHa ~ OTHOCHTCSL K 4acTH, dbopmupyemMoii  yJaCTHUKAMH
oOpa3oBaTenbHBIX OTHOMIEHUH, 6510Ka 1 «/[uctummuaet (Moxynu) b1» ydaeOHoTO TI1aHAa.
basupyercs Ha 3HAHUAX, YMEHHUSIX M HABBIKAX, KOTOPBIC CTYACHT MPUOOPEI TIPH
OCBOCHHMH TMPEANIECTBYIOMUX AUCIUIUIMH B COOTBETCTBUM C YYEOHBIM IIJIAHOM 10
Hanpasieauto 09.04.04 IIporpammHas uWHXeHepus (Marucrepckas IporpaMmma
«Metozpl U cpecTBa pa3pabOTKU MIPOrPAMMHOTO OOECIICUEHUS»):
— «HdopmannoHHbie U TEIEKOMMYHUKAIIMOHHBIE TEXHOJIOTHI Y,
— «HaHOTEeXHOJIOTrMY U HAHOKOMITBIOTEPHI»;
— «IlapannensHble U pacnpeeEHHbIC BEIYUCICHUS.
3HaHUs, YMEHUSI U HABbIKU, MPUOOPETEHHBIE P OCBOCHUU JIAHHOMW JTUCUUILIUHBI,
peann3yroTcs CTyICHTOM IIPU OCBOCHUU CIEAYIOIIUX YUYEOHBIX AUCIUIUINH:
— «udposas 06paboTKa CUTHAIOB U PACIIO3HABAHUE PEUM;
— «/HTEIEeKTyalbHbII aHATIU3 TAHHBIX»;
— «Pacrno3HaBaHue 00pa3oBy;
— «IIpou3BoACTBEHHAs TPAKTHUKA: IPEAIUTLIIOMHAS;
— «BplInonHeHne BRIMYCKHON KBATU(UKAIIMOHHON PaOOThD».

3 CTPYKTYPA U COAEP)KAHUE JUCIUIIJIIMHBI

3.1 Pacnpeneﬂeﬂne y‘lBﬁHLIX 4acoB M0 TeMaM JMCIHUILIMHbI 1 BHJaM 3aHATHI

Ne HaumenoBaHue TeMbl KosngecTBo yacoB (ouHas/3a04uHast)
TEMBI (comepKaTenbHBIX MOJyJIEH ) Beer B ToM uncine
cero Jlekuuu | Jlabop. |Ilpakr.| CP

1 KOMHI)IOTepHI)IeV CHCTEMEL c 4/4 2/0 o/a
HETPaJAULIMOHHON apXUTEKTYpPOH.

2 | CTpyKTypa HEHPOHHBIX CETEH. 6/8 2/1 2/1 2/6

3 HeI/Ipf)aJ'IFOpI/ITMBI PEWICHHS  CHCTEM | 14 a1 41 8/12
JIMHEWHBIX HEPABEHCTB.

4 HCI/Ipf)aJ'IFOpI/ITMI)I _PEWICHHSA  CHCTEM | 1501, o o 8/12
JMHEHHBIX YpaBHEHUH.
Pemenue Ha HelpoceTn

5 | onTUMHU3ANMOHHON 3afayd JuHehHoro | 14/11 2/0 4/1 8/10
IPOTPAMMHUPOBAHMUSL.

5 Heflpoa)‘[l“opﬂTM COPTUPOBKM MaccuBa Ha 8/8 2/0 210 /8
HEHpOCeTH.

7 Crpareruun o6yqu1/I;1 HEUPOCETH. 6/9 2/1 4/8

8 Pacnio3naBanue 06pazoB Ha OJJHOCIOIHOM 16/12 a1 a1 8/10
NepCEnTPOHE.
OOydeHue MHOTOCIOMHOTO MepcenTpoHa

9 | MmeromoMm oOpaTHOTO pacrnpocTpaneHus | 16/18 4/1 4/1 8/16
OIIMOKHU.

10 Heliponnsie ceTu BCTPEIHOTO | 4 1194 on 41 8/12
pacrpoCTpaHEeHHUS.




11 | ApXuTeKTypa HEMPOKOMITbIOTEPA. 6/8 2/0 4/8

12 | Heuérkue KOMOBIOTEPHI. 16/16 4/1 4/1 8/14
IlocTpoeHne apXUTEKTypbl HEYETKOIO
13 | kommbIOTEpa Ha npunimmne | 10/8 2/0 4/0 4/8

MAaKCUMAaJIbHOTI'O IapajuiCiin3mMa.

WuauBuayanbHOE 3a1aHKIE 0/9

KypcoBoii nmpoekT

Hroro 1o BugaM 3aHATHA 144/144 | 34/8 34/8 76/128
Kontpois 36/36
UTOI'O: 180/180

dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe OCBOEHHUS TeM TUCHMUILINHBI

KomMnerenumu TeMbl TUCIUTIIINHBI, HalleJIEHHBIC Ha (JopMUpOBaHUE
KOMIIETEHIIAU
VK-1 Tems! 1, 6, 7, 8, 10, 12
[1IK-3 Temr! 2, 3,4, 8,9, 12, 13
I1K-5 Temnr 1, 2,4,5,7,8, 10, 11
3.2. Jlekuuu

Tema 1. KoMnbroTepHbIE CUCTEMBI C HETPAIUIIMOHHOW apXUTEKTYPOH.

ConepxaHue TeMbl 1:

HelipokoMnbloTEpbl U HEYETKHE KOMIBIOTEPHl. McTOpus HEHPOKOMITBIOTHHTA.
OTnnure HEMpOKOMIBIOTEPOB OT 00bIYHBIX DBM. HelipoH — kak HepBHas KJeTKa
Ounosiornyeckoi cuctembl. Mojienb HCKYCCTBEHHOTO HEMPOHA.

Jlutepatypa k teme 1. [1-4, 8].

Tema 2. CTpyKTypa HEUPOHHBIX CETEM.

ConepkaHue TeMBbI 2:

HeipoHHbiil anroputMm peuieHus 3afadyu. Peamusanus HeWpoaaroputMa Ha
HelpokommbioTepe. [IpuMep mocTpoeHus: HeHPOoaITOpUTMa JIJIsi BHIYUCICHUS (PYHKITUH.

Jlutepatypa k teme 2: [3, 4, 9].

Tema 3. HelipoanropuT™ penieHus CUCTEMbI JIMHENHBIX HEPABEHCTB.
ConeprkaHue TeMbI 3:

[TocTpoeHue HelipoanropuT™Ma pelieHus CUCTEMbI JIMHEHHBIX HEPABEHCTB.
Jlureparypa k teme 3: [3, 4, 9].

Tema 4. HelipoanropuT™ pemieHust CUCTEM JIMHENHBIX YPABHEHUN.

ConepxxaHue TeMbl 4:

CrpykTypa HeilpoceTu. MoaenupoBaHWE TMPOIECCa HEUPOCETEBOrO PELICHUS
CUCTEMBI ypaBHEeHUH. OOpallieHue MaTpHIl HaA HEUPOCETH.

Jluteparypa k teme 4: [4,9].




Tema 5. Pemenune Ha HEHpPOCETH ONTHUMU3AUMOHHOW 33Ja4d JIMHEHMHOTO
MPOrpaMMUPOBAHUS.

Cogneprxanue TeMbl S:

Heitpoasiroputm pelieHus ONTUMHU3AMOHHON 3a1aur. MoaenupoBaHue mporecca
HEUPOCETEBOrO PEIICHUS.

Jlutepatypa kK teme 5: [3, 4, 9].

Tema 6. HelipoanropuT™M COPTUPOBKM MacCHBa Ha HEHPOCETH.

ConeprkaHue TeMBI 6:

OmuH U3 HEHWpPOAIrOpUTMOB COPTUPOBKU. HaxokieHne MHHUMAIBHOTO U
MaKCHUMAJIbHOTO 3JIEMEHTOB, ONITUMU3ALINS CTPYKTYPbl HEUPOCETH.

JlutepaTtypa k Teme 6: [9].

Tewma 7. Ctpareruu oOy4eHHs] HEUPOCETH.

CopaepxaHue TeMbI 7.

[IpencraBisemocTs W oOydaemocTh  HeWpocetu. IIpoGnema  QyHKIMM
«Uckmouaromee WMJINy». Jluneiinas paznenumocts (GyHKuu. [TocTpoeHue ClIoXHBIX
PA3ACISAIONIMX TOBEPXHOCTEN C TTOMOIIBIO MHOTOCJIOMHBIX HEMPOCETEM.

Jlurepatypa k Teme 7: [3, 4, 8].

Tema 8. Pacrio3zHaBanue oOpa3oB Ha OJTHOCIONHOM MEPCENTPOHE.
ConepxaHue TeMBI §:

Anroput™m oOy4denus no 0 - npaBuiy. [IpoGiaembr 00yueHus nepcenTpoHa.
Jlutepatypa k Teme 8: [3-5].

Tema 9. OOydyeHue MHOTOCIOWHOTO TEPCENTPOHA METOJOM OOpPaTHOTO
pacrpoCTpaHEHUs OITUOKH.

ConepxaHue TeMbl 9:

Henuneitnas QyHkius aktuBanuu U €€ 1ocTOMHCTBA. OO0yueHUEe CKPBITHIX CIOEB
Heiipocetn. IIporHosmpoBanue ¢ momompio Hehpocetu. Merox — «Windowing»
MOCTpOeHUsT  OoOydJaromero  MHOXecTBa.  MHOromaroBoe Y OJHOIIAaroBO€
MIPOTHO3MPOBAHUE HA HEUPOCETH.

Jluteparypa k Teme 9: [4, 5].

Tema 10. HelipoHHBIE CETH BCTPEYHOTO PACIIPOCTPAHEHUSI.

Conepxanue TeMsl 10:

Cnou Koxonena u I'poccOepra. Anroput™bl (yHKUMOHUPOBAHUS U OOyUEHHS
cinoéB. [IpoOaembr 00yuenus. Ceru Xondunaa.

Jluteparypa k Teme 10: [4, 5].

Tema 11. Apxurexrypa HEHPOKOMIIbIOTEPA.

Conepxanue TeMbl 11:

CrocoObl peanuzanu HeMpokoMibloTepa.  CTpykTypa HEHPOKOMIIBIOTEpA C
MOKM/I — apXUTEKTypOH.

Jlutrepatypa k Teme 11: [1, 4, 5].




Tema 12. Heu€Tkre KOMIBbIOTEPHI.

Copnepxanue TeMsl 12:

Jlornueckre OCHOBBI HEUETKUX BBIBOJOB. Heuérkue wmHOXkecTBa, (yHKIUA
npuHaiekHoCcTH. Heu€tkuit BeiBog MeTogoM Mamaanu. edazudukanms.

JlutepaTtypa k teme 12: [2, 3,6, 7].

Tema 13. IlocTtpoeHue apXuTEKTyphl HEYETKOTO KOMITBIOTEpAa Ha MPHUHITUIIC
MaKCHMAaJIbHOTO Mapajijien3ma.

Copep:xanue TeMbl 13:

Cxempl MAX 1 MIN. MamuHa HeYETKHUX BBIBOJIOB.

Jluteparypa k Teme 13: [2, 3,6, 7]

3.3 IlIpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

[IpakTyeckue (CEeMHHAPCKUE) 3aHATHS 1O JUCHUIUIMHE YYCOHBIM IJIAHOM HE
MPEAYyCMOTPEHBI.

3.4 JlaGopaTopHble padoThl

Ne O0béMm, Jlutepa-
/1 Tema 3ansTHs Jac. Typa
OYH./3204.
1 [TocTpoeHne HEHPOHHOTO aIrOpUTMa BBIUMCICHUS (PYHKIIUU 2/1 9,34
5 Pewenne CHCTEM JH/IHeﬁ}ELIX HEPaBEHCTB M YPaBHEHHU C 6/1 3,89
MIOMOIIBI0 HEHPOHHBIX CETEH
3 Pemetme 3anaun JUHEWHOTO TIPOTPaMMHUPOBAHUS an 9
Ha HEHPOHHOM CeTH
4 CopTupoBKa MaccuBa YUCell Ha HEHpOCceTH 2/1 4,9
5 PaCHf)SHaBaHI/IC 00pa3oB ¢ MOMOIIBIO OJTHOCIOWHBIX HEUPOHHBIX 41 3,4,5,9
cere
[IpumeHeHne HEHPOHHBIX CeTeW [ pelleHHs  3a7aydu
6 IPOrHO3MPOBAHHKS JUHAMUYECKOTO MPOLIECCa 4/1 4,5,9
7 Knaccudukanust u pacrno3HaBaHue 0Opa3oB C  TOMOIIBIO 41 349
HEHPOHHOM CEeTH BCTPEYHOI'O paCpOCTPAHEHUS P
8 MonenupoBaHue padOThl HEYETKOTO KOMITHIOTEpA 8/1 2,3,6,9
HUTOTIO: 34/8
3.5 CamocrosiTeibHAsI pad0Ta CTyIeHTA
Ne . O0BéM, yac.
Bunpl camocTosiTensHON paboOTHI CTYICHTA
/11 OYH./3204.
1 M3y4eHne NEeKIIMOHHOT0 MaTepualia 30/46
2 [ToaroroBka K 1a00paTopHEIM paboTam 46/82
3 BrinonHenne MHAMBUYAIBHOTO 3aJaHUS 0/9
HUTOI'O: 76/128




3.6 KypcoBoii npoekT (padora), HTHAMBUAYAJIbHOE 3a/IaHUE

Y4eOHbIM IJJaHOM B paMKaX OCBOEHHUS JUCLUUIUIMHBI HE IPEILyCMOTPEHO
BBITNIOJIHEHHUE CTYJIEHTAMHU KypCOBOTO ITPOEKTA.

Bo 2 cemectpe cTyneHTOM 3a04HOM (GOpMbl OOyuY€HHUs  BBIIOJIHSAETCS
UHAMBUAyaJIbHOE 3ajaHue. VHAuBUAyaJlbHOE  33/laHHME IOCBSILEHO COCTaBJICHUIO
pedepara, coxepxaiiero o030p pabOT MO NPUMEHEHUID METOAOB M TEXHOJOTUH
HEHPOCETEBOr0 U HEYETKOTO pEUIeHMs] TPYIHO (OpMaIM3yeMbIX NMPHUKIAIHBIX 3a/ad.
[{enb — npuoOpeTeHne onbiTa B TOCTAHOBKE U PELICHUH TPYIHO POpMaANIU3yEeMbIX 3a/1a4
Ha OCHOBE HEUPO-HEYETKHUX MOAXOIOB.

OTtuér 0 paboTe COCTOMT W3 TEKCTOBOW dYacTW Ha JHucTax Qopmata A4.
PexoMeHnyeMbiii 00bEM OTuU€Ta MO WHAUMBHAYaJbHOMY 3aJlaHUI0 — He Ooisee 15
CTpPaHHIL.



4 @OHI OHNEHOYHbBIX CPEJICTB

4.1 Kpurepyu W WKaJbl AJs1 HHTETPUPOBAHHOW OIEHKH YPOBHS
cpOopMHUPOBAHHOCTH KOMIIETECH UM

Cocmasnaowas komnemeHyuu — nOJTHOMA 3HAHUU

— HYJIEBOM YpPOBEHb: HEBEpPHBIE, HE aPTYMEHTHUPOBAHHBIE, C MHOKECTBOM T'PYyOBIX
OIIMOOK OTBETHI HA BOIIPOCHI; YPOBEHb 3HAHUI HU)KE MUHUMAIIbHBIX TPEOOBAHU;

— MHHHUMAJIbHBIA YPOBEHb: JIaHbl HE MOJHbIC, HETOYHbIE U HEAPTYMEHTUPOBAHHBIC
OTBETHl HA BOIPOCHI, JOIMYIIEHO MHOTO TpyObIX OMIMOOK, YPOBEHb 3HAHUN HUXKE
MUHUMAJIbHBIX TPEOOBAHUM;

— MOPOTOBBIMI  ypOBEHb:  JaHbl  HEJOCTATOYHO  IOJHBIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHl HA BOIPOCHI, IJIOXO 3HACT TEPMHUHBI, OIpPEIECICHUS U
IIOHSTHSI, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILICHWS, MPUHLUIBL, JOIYIIEHO MHOIO
HErpyObIX OIIHOOK;

— CpeIHUH YpPOBEHb: JaHbl JOCTATOYHO IOJIHBIE, TOYHBIE U apryMEHTHUPOBAaHHbBIC
OTBETHl Ha BONPOCHI; B ILIEJIOM 3HAET TEPMHUHBI, ONPEICICHUS U TMOHSATHS, OCHOBHbBIE
3aKOHOMEPHOCTH, COOTHOILIECHUSI, IPUHLIHUIIBI; TOMYIIEHO HECKOJIBKO HErpyObIX OIIHOOK;

— NPOABUHYTHIA YPOBEHb: JAAHBI IOJHBIE, TOYHBIE U aPTyMEHTHPOBAHHBIE OTBETHI
Ha BOIIPOCHI, 3HAECT TEPMUHBI, ONPENEICHUS WU TOHATHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, TPUHLIMIIBL; JOMYIIEHO HECKOJIBKO HErPYyOBIX OIIMOOK;

— BBICOKMI YpOBEHb: JaHBI IIOJIHBIE, TOYHBIC M apryMEHTHPOBAHHBIE OTBETHI Ha
BOIIPOCHI, 3HAET TEPMUHBI, OINPEACICHHUS M TOHITHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHMS, IPUHIUIIBI; JOMYIIEHO HECKOJIbKO HETOUHOCTEH.

Cocmasnarowas KomnemeHyuu — yMeHusl

— HYJEBOH ypOBEHb: IIOJIHOE OTCYTCTBHE NOHMMAHHSA CYTM METOAMKH PELICHUS
3aJ1auyu, JIOMYIICHO MHOKECTBO IpyOeHIIuX ONTHOOK, 3aJaHUs HE BBIMIOJTHEHBI BOOOIIIE;

— MUHUMAaJbHBIA YpOBEHb: cllaboe MOHMMaHUE CYTH METOAMKH PEUIeHUs 3aJadH,
JOMyIIEHbl TpyOble OLIMOKHM, pelieHuss He OOOCHOBaHbl, HE YMEET HCIOJIb30BATh
HOPMAaTUBHO-TEXHUUYECKYIO JIUTEPATYPY;

— TMOPOTOBBIM YPOBEHb: JOCTATOUHOE MOHUMAHHUE CYTH METOAMKH PEUICHUS 3a/1a4H,
JIOIYIIEHBI OIMOKH, PELIEHUS] He BCeraa 000CHOBAHBI, YMEET UCIOIb30BaTh HOPMATHBHO-
TEXHUUYECKYIO JINTEPATYpy, C1a00 OpUEHTUPYETCS B CHIELIMAIbHOW HAYYHOU JIUTEpaType;

— CpeJHUH YpOBEHb: B LEJIOM IIOHMMAeT CyTb METOJMKH pEUICHHs 3a/layH,
JIOIYIIEHBI OIIMOKH, PELICHUS! HE BCera 000CHOBAHbI, yMEET UCIOIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUHYIO JIUTEPaTypy;

— MPOABUHYTHIA YPOBEHb: B IIEJIOM MOHUMAET CyTh METOAMKH PEUICHUs 3a/lauH,
JIOTYILIEHbl HETOYHOCTH, CIIOCOOEH OOOCHOBAaTh pEIICHUS, YMEET HCHOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO U CIEHUATbHYIO HAYYHYIO JIUTEPATYPY;

— BBICOKMI YpOBEHb: IOHHUMAET CyThb METOJMKH peLIeHHs 3a7ayH, CIOCOOEH
000CHOBaTh pEIICHUs, YMEET HUCIOJIb30BaTh HOPMATHBHO-TEXHUYECKYIO M CIEHUAIBHYIO
HAy4HYIO JINTEPATYPY, IEPEAOBON IPONU3BOACTBEHHBIN OIIBIT.



Cocmasnaowas komnemeHyuu — 61a0eHue HagblKamu

— HYJIEBOM YpOBEHb: HE JIEMOHCTPUPYET BIIAJICHUEC HABBIKAMU BBINOJIHEHUS
npodeCCUOHANIBHBIX 3aJ1a4, He MOXET BBITIOJIHUTD 3a/1aHU;

— MUHUMAJIbHBIN YPOBEHb: HE JEMOHCTPUPYET BJIaJICHUE HABBIKAMHU BBIMIOJHEHUS
poeCCHOHANTBHBIX 3aJ1a4, UCIBITHIBACT CYIIECTBEHHBIC TPYAHOCTH TPU BBHIMTOTHECHUN
OTJICJIbHBIX 3aJaHUM;

— TOPOTOBBIM ypPOBEHb: BIAJCET HABBHIKAMH BBITIOJHEHUS MPO(HECCHOHATBHBIX
3a71a4 Ha TIOPOTOBOM ypPOBHE, 3aJIaHUS BBIIOJHIET MEIJICHHO M HEKaYE€CTBEHHO;

— CpPEIHMI ypPOBEHbB: BJIaJIe€T HaBbIKAMU BBHITIOJTHEHUS TPOQPECCUOHANIBHBIX 3a/a4,
3aJIaHUs BBITIOHSAET Ha CPeTHEM YPOBHE T10 OBICTPOTE U KaUeCTRY;

— IPOABUHYTHIM YPOBEHBL: BIAJACET YBEPEHHBIMU HABBIKAMU BBINOJHEHUA
npoecCHOHANBHBIX 3a1ad, OBICTPO W KA4YECTBEHHO BBIMOJHSACT 3aJaHUs, WHOTIA
JIOITyCKasi HE3HAUUTEIbHBIEC OTPEIIHOCTH;

— BBICOKHM  YpPOBEHb:  BIIAJICET YBEPEHHBIMM  HABBIKAMHM  BBIIIOJIHEHHS
npodeCCUOHANIBHBIX 3a/a4, OBICTPO M KAueCTBEHHO BBINIOJHSACT 3aJaHus, IpU
HEOOXOJIMMOCTH JICMOHCTPUPYS TBOPUYCCKHUM MOIXOI.

Obobwennas oyeHka cpopmuposanHocmu KoMnemeHyul

— HYJICBOM ypOBEHB: Ha HYJIEBOM YPOBHE C(OPMHPOBAHBI: BCE COCTABJISIOIIUC;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHbIE — HA 00JIe€ BLICOKOM YPOBHE;

— MUHUMQJIbHBIM ypOBEHb: HAa MHUHHMMaJIbHOM YpOBHE C(OPMHUPOBAHBI: BCE
COCTABJISIOIINE; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— TIOPOTOBBIM  ypOBEHb. Ha TIOPOTOBOM  YpOBHE C(HOPMHPOBAHBI:  BCE
COCTABJISIOIIME; OJTHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— CpPEIIHMH ypOBEHBb: Ha CPEIHEM YpOBHE C(POPMHPOBAHBI: BCE COCTABIISIONIUE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

— TOPOJBUHYTHIA YPOBEHb: Ha TPOJBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIIOIIME; OJTHA WIIH BE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

— BBICOKMM YPOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIONINC
KOMIIETCHITUM.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 OnWJiera
Bomnpocs! k 3K3aMeny:

1. Heiipoundopmaruka. OTauyue HeHpoKOMITbIOTEpOB 0T IBM.

2. CrpykTypa OM0JIOrHuecKoro HeMpoHa.

3. Monenb UCKYCCTBEHHOTO HelipoHa. Buipl GyHKIMYM aKTHBAIINH.

4. HeiipoHHble ceTU: CTPYKTypa, CBSI3U, IMOHATHE OJHOPOJHOCTH CETH, IIar
paboThI CeTH, BUIBI PeaTU3aI[H CETH.

5. HeilpoHHBI aNrOpUTM pEIICHHUS 3aJadd: OMNpEJEJeHUEe W METOJMKa
ITOCTPOCHMUS.

6. IlocTpoenue HelpoaropuT™Ma BEIYUCICHUS (QYHKIIMNA C TTOMOIIBbIO HEUPOCETH
C AHAIMTUYECKU BBIYUCISIEMbIMU Kod(pdunmeHtamu. 3amadya o0 ONTUMaIbHOM
pa3oueHun 00JIaCTH CYIIeCTBOBAHUS (PYHKIIUU HA OTPE3KH.



7. Heiipoanroput™M perieHus CUCTEM JIMHEWHBIX alreOpandecKux HEpPaBEHCTB:
MOCTAaHOBKA 3aJlayu, pa3pabOTKa HEHPOANropuTMa, CTPYKTypa CETH U JUHAMUYECKON
CUCTEMBL.

8. HeiipoanropuT™ penieHus: CuCTeM JIMHEWHBIX YPAaBHEHUI: TTIOCTAHOBKA 3a/1auH,
pa3zpaboTka HelpoaaropuTMa, CTpyKTypa CeTd 1 oO1el JMHAMUYECKON CUCTEMBI.

9. HeiipoanroputM COPTUPOBKM MacCHBa, MCIOJB3YIOIIUA HEHpoceTh C
aHAIMTUYECKU  OMNpeessieMbiIMH  BeCOBBIMH  Kodddunuenramu.  Haxoxnenue
HKCTPEMAJIbHBIX AJIEMEHTOB MaccuBa. MUHUMU3A1Us CTPYKTYPBl HEHPOCETH.

10. Crparterun o0yuenus Heipocereir. OOy4aromiee MHOKECTBO.

11. IlIpencraBiasieMOCTh U 00y4a€MOCTb HEHPOCETH.

12. TIpo6nema ¢pynkiun «Hckmouatoniee NJIN».

13. TlocTpoeHHE CIOKHBIX Pa3ICSIOMNX TTOBEPXHOCTEH.

14. Pacno3naBanue oOpa3oB C MOMOIIBIO mepcenTpona. O0ydeHne nmepcenTpoHa.

Anroput™m oOyueHus no aenbra-mpasuiy. [IpoGiaemsl o0yueHusl.

15. MHorocnoiiHple HelpoceTH OoOpaTHOrO pacHpOCTPaHEHUs, CTPYKTypa
HEHpOCeTH, MOJIe]b HCKYCCTBEHHOTO HEHpoHa, CBOilCTBa (YHKUMM AaKTHUBAIUH.
OOy4eHHne MHOTOCIOMHOM HEUPOCETH O CTPATErnu «00yUYEHUE C YUUTEIEM), TUIIOBbIE
maru o0y4eHwusl.

16. AnroputM oOydeHHS MHOTOCIOMHOW HEHPOCEeTH METOJIOM OOpPaTHOTO
pacnpoCTpaHEeHUs! OLTUOKH.

17. TlporHo3upoBaHWE C TMOMOIIBID HeWpoHHOW cetn. Merox «Windowingy.
CrpykTypa HeWpoceTH Ui NMPOTHO3WPOBAHMS BPEMEHHOro psna. MHoromarosoe u
OJIHOIIArOBOE MPOTHO3UPOBAHHUE.

18. Heiipocetn  BcTpeuHoro pacmpoctpaHeHus. CTpykTypa  HEHUPOCETH.
®yHkuuoHnupoBanue Henpoceru. OOyuenue cinos Koxonena u cios I'poccOepra.
Crnoco0s1 npeoioieHus nmpoosiem o0yueHus ciosi Koxonena.

19. Cnoco0Osl peanuzanuu HEHpOKOMITbIOTepa. CTpPyKTypa HEHPOKOMITBIOTEPA C
MOKM/I — apXUTEKTypOH.

20. Heuérkue koMmbrOTephl. Jlornueckne 0CHOBBI HEUETKUX BBIBOJIOB: HEUETKHE
MHO>XECTBA, IPEJCTaBICHUS HEYETKUX MHOXKECTB. Hede€Tkuii BBIBOA METOAOM
Mawmpnanu (o, - oTceueHue).

21. Jledasuduxanus pe3ynbTaToB HEUETKUX BHIBOJAOB. MeTO/ IIEHTpa TAKECTH.

22. Heuétkuii BEIBO MPU HATMYUU HECKOJIBKHUX MPOYKIIMOHHBIX TIPABUIIL.

23. T'paduueckas mmmocTpanusi HEYETKOTO BHIBOAA METOIOM MaMiaHu.

24. OO6miast cTpyKTypa HEYETKOTO KOMITBIOTEpA.

25. Cxemst MAX 1 MIN. MammmHa HEYETKMX BBIBOJIOB.

IIpumep 3K3aMeHAlIMOHHOIO OUJIeTAa:

T'OYBIIO «JOHELIKMI HALTMOHAJIbHBII TEXHUYECKUI YHUBEPCUTET»

Hucuunnuua: HelipoceTeBble 1 HEUETKUE CUCTEMBI

Hanpasnenue noaroroBku: IIporpamMmmMmHas uHkeHepus

Marwucrepckas mporpamMmma: MeToIbl B cpe/icTBa pa3pabOTKU MPOrpPaMMHOTO 00ecTIeYeHHs
[udp nanpasnenus: 09.04.04 I'pynma: [MHWm-19



DK3aMeHAIIMOHHBIN Ouiaer Ne 9

1. Teopus.
Jlormdeckuie 0OCHOBBI HEUETKUX BBIBOJOB. Heuétkue mHoxectBa. OnpeneneHue GpyHKuuu
npuHAUISKHOCTH. MeTog MaMaanu (0-0TceYeHre) HEYETKOTO JTJOTMYECKOT0 BEIBOIA VISl OJTHOTO H
HecKoJbKuX npaBuil. Jledaszudukarms.

2. 3apaua.
[TocTpouTh TEPCENTPOHHYIO CHCTEMY paclo3HaBaHUS H300paKeHUH, KOTOpPBIE IOCTYMAT Ha

BXOAHYI0 Matpuity (3x1)

——> HC [ ”Bmixox

BXOJTHOE
M300pakeHHE
[lepcenTpoH noiKeH BbAaBaTh «1», €Ciii Ha BXOJ1 MOJAHO HEUETHOE YHUCIIO «TEMHBIX)» KBaJpaTOB

uJd-s IIPOTUBHOM CJIy4dac.

Y,

— 1 —>1 A0 u T
A, .,

[Toxazate BeKTOpHI 00yUaroero MHoxecTBa. CenaTb Bpy4HYI0 HECKOJIBKO I1aroB 00y4eHHs
HEepCenTpPOHa M0 JAeIbTa-IIPaBUILy.

YTBepkIeHO Ha 3aceaHuu Kadeaphl MPOrpPaMMHON HHKEHEPUN
[Iporokon No____ ot 20T

3aB. kadempoii O.U. ®ensieB  Dk3ameHaToOp O.U. ®ensen

KPUTEPUU
OLICHUBAHUS IK3aMeHAIMOHHOI padoThl
no pucuuruinHe «HelpoceTeBble U HEUETKHE CUCTEMBI»
s obyqaromuxcs no Harpasienuto 09.04.04 ITporpaMmHast HHXKEHEpHS
(Maructepckas mporpaMmma MeTo/Ibl M Cpe/ICTBa pa3paboTKK MPOrPaMMHOTO 00ECIICUCHN)

DK3aMeH MPOBOAMTCS MUCBMEHHO Mo Omieram. buier comepxuT 2 Bompoca: OJWH Ha 3HAHHE
TEOpUU MO TEeMaTHWKe IUCIMIUIUHBI, a BTOPOMl — KOHKpeTHas 3ajgada. Kaxnplii Bompoc TpedyeT
KOHKpeTHOro otBera. llpy HEoOXOAMMOCTH OTBEYAIOIIMHM JIOJDKEH CONPOBOJIUTH HAMKWCAHHOE
MOSICHAIOIIEN CTPYKTYpOM HEUPOHHOW CETH, CXEMOW IWHAMUYECKOW CHUCTEMBI, HEUPOAITOPUTMOM,
CTPYKTYpOH 00yd4aromero MHOXECTBA, rpadukamMu (QyHKIUNA TPUHAAIEKHOCTH, HEOOXOIUMBIMHU
pac4y€Tamu U T.II.

Bompockl  0XBaThIBalOT TEOPETUYECKYIO 4YacTh Kypca, a Takke TpeOylT AEeMOHCTpaluu
MPAKTUYECKUX HaBBIKOB, MOJYYEHHBIX CTYJAEHTOM B XOJI€ BBIIOJHEHUS J1a00paTOpHBIX padoT.

[IpaBuIBHBII OTBET Ha BOMPOC OlleHWBaeTcss B 26 OamioB. Ecnu oTBeT HE MONHBINA, TO OH
olleHMBaeTcs B auamazoHe oT 10 go 26 Oamno. [Ipum oTCyTCTBHM TpaBUJIBHOTO OTBETa Ha
MOCTaBJIEHHBIA BOIPOC O0Oydaromuiics moiydaer Hoib OayuioB. IlonmyueHHble Oayuibl 3a OTBETHI Ha
BOIPOCHI OMJIeTa CYMMHUPYIOTCA U C YYETOM pE3yJbTaTOB TEKYIIET0 KOHTPOJS pabOThl CTyIEHTa
BBIBOJIUTCSI UTOroBas oneHka mo 100-0auisHOI HIKaie.

[Tonyuyennass ouenka mo 100-06aymibHON IIKalle OINpeAenseT OLEHKY IO TOoCyAapCTBEHHOM
mkane u mkane ESTS.

YTBepkJeHO Ha 3aceaHnH Kadeaphl IPOrPaMMHON HHKEHEPUH,
npotokos Ne 9 or 10.03.2020 .
3aBenyromuii kageapoit ®ensies O.1..




4.3 Kputepum oueHUBaAHUA

OneHuBaHMe YPOBHSI OCBOCHHUSI CTYACHTOM YYEOHOro MmaTepualia JUCUUILIUHBI
«HeiipoceTeBble 1 HEYETKHUE CUCTEMBD» MPOU3BOAMUTCS B XOJI€ TEKYIIETO KOHTPOJIS U
MPOMEKYTOUHOM aTTecTallK (CEMECTPOBOTO KOHTPOJIS).

Tekymuii KOHTPOJIb

3HAHUH

CTyACHTa IIPOU3BOAUTCA II0 pPE3yJIbTaTaM

BBIMOJIHCHUS J1a00paTOPHBIX paboT, a I CTyICHTa 3a04HOU POPMBI 00yUCHUS eIIé U
10 pe3yJIbTaTaM BBITOJIHCHUS WHAWBUIYAIBHOTO 33 aHHS.

PacnipeneneHue OaioB TEKyIIEro KOHTPOJS pabOTHI CTYACHTa Ha MPOTIKECHHH
ceMecTpa MpUBEICHO B TaOI. 1.

Ta6nuna 1 — Pacnpenenenne 6aJ10B TEKyIIero KOHTPOJIS

dopMa KOHTPOJIA

Bo3MmoxxHOE
KOJIMYECTBO
OaJuI0B

IIpumeyanue

Jnist cryieHToB 0uHON (OpMBI 00YUECHHUS

OTu€T 0 BBITIOJHCHUHN 6 OneHuBaeTCs B ayutax KakJ0e 3aaHue.

nabopaTopHOi paboThI NunuBuayanpHOE 3aaHUE BBITTOJHEHO MMPABUIIBHO,
IPOCKTHBIC peIeHHsI 000CHOBAHbI, IPUBEICH aHAJIN3
HOJIYYEHHOTO pe3ysIbTara

3 3aanne BBIMOJIHEHO B IIEJIOM IPAaBUIIBHO,

IIPOCKTHBIC PEIICHHs HE BCeTr/1a 000CHOBAHBI,
BO3HHKJIA TPYJHOCTH B OOBSICHECHUH TIOTYYCHHBIX
pe3yabTaToB

Hroro no 48 W3 pacuéra BBIOTHEHHS CTYACHTOM 8

JIaGopaToOpHBIM padoTam VHIMBUIYAIIbHBIX JTAOOPATOPHBIX PadoT.

(MakcHMAaJIbHO

BO3MOKHOE)

UTOIO: 48 MakcuMalibHO BO3MOXKHOE

JLig cTyieHToB 3a04HON (hOpMBI O0yUEHUS

OT4éT O BHIMIOTHEHUU 5 OnenuBaeTcs B 6ayutax KakJ0e 3a7aHue.
nabopaTopHON pabOThI NunuBuayanpHOE 3aJaHUE BHIMIOTHEHO MPABHIBHO,
IPOEKTHbIE peleHHsI 000CHOBaHbI, IPUBEJICH aHAJIN3
MOJTYYEHHOTO pe3yJIbTara
3 3aaHue BBIMIOJIHEHO B IIETIOM MPABUIIBHO,
MIPOEKTHBIE PEIICHUS HE BCeTja 000CHOBAHHI,
BO3HUKIIU TPYTHOCTH B OOBSICHEHUHU TIOYUYE€HHBIX
pe3yabTATOB, UMEIOTCSI 3aMEYaHUs IO 0(POPMIICHHIO
Hroro no 40 W3 pacuéra BINOIHEHUS CTYIEHTOM 8§
JadopaTopHbIM padoTam WHIMBUIYAJIBHBIX JJAOOPATOPHBIX PaboT.
(MaKCMMAaJIbHO
BO3MOKHOE)
Brimonaenne 8 [Tpu BBITTOJIHEHWY 3aaH¥sI IIPUHSATHI TPaBUITbHBIC
WHIUBUAYATBHOTO MIPOEKTHBIE PEIICHHUs, U3TI0KEHUE MaTepHralia
3aJaHHsI apryMEHTHPOBaHHOE, TIOCIIe0BaTeNbHOE, padoTa
oopmiieHa rpaMOTHO
4 3anaHne BBITOJIHEHO B IIEJIOM IPAaBUIIBHO,
MIPOEKTHBIE pEeIIeHUs He Bcerja 000CHOBAHHI,
HMMEIOTCS 3aMEYaHHI0 0 0(OPMIIEHHIO pabOThI
UTOI'O: 48 MakcuMaibHO BO3MOXKHOE




IIpoMe:kyTouHasi aTTecTallUsl IO pE3yJlbTaTaM OCBOCHHS JUCIHILIUHBI B
ceMecTpe MPOBOIUTCS B OopMe ceMeCTpOBOro sk3ameHa. dopma npoBeeHus SK3aMeHa
— NHUChMEHHAas. DK3aMEHAIMOHHBIA Ouier BkIoyaeT B ceds 1 Teopermyeckwii u 1
npakThyeckuii  (3amady) Bompoc. IIpu  olleHMBaHUM CTylIeHTa Ha DJK3aMEHe
nperno/iaBaTeslb pyKOBOACTBYETCS KPUTEPUSIMHU, IPUBEICHHBIMU B Ta0J. 2.

MaxkcumanbHOe KOJIMYeCTBO OajuIoB 32 OTBET Ha BONPOC 3K3aMEHALMOHHOTO
Ousera 3acUMTHIBACTCS CTYACHTY B Cly4ae, €CIM OTBET NOATBEpPXkIaeT BIIAJCHUE
CTYACHTOM 3HAHHUSIMH B TMOJHOM OO0BEME yueOHOW MpOrpamMMbl, MaTepHall HU3JI0KEH B
JIOTHYECKON TOCIEIOBATEIbHOCTH C BBIJCICHHEM TJIaBHOTO, COJCPKUT TOUHBIC
(bOpMyIUPOBKH, COMPOBOXKAACTCA HILIIOCTPUPYIOIIMMU CXEMaMU U PUCYHKaMH (Tpu
HEOOXOIUMOCTH).

B cnyuae, ecniu oTBeT Ha BOMPOC HE B MOJHOM Mepe OTBEUAET MPUBEICHHBIM
TpeOOBaHUSAM, CTYICHTY HAYUCIAETCS KOJIMYECTBO OaiioB B auamna3zone ot 10 mo 26
OamnoB. Ilpu OTCYyTCTBUM MpaBUJIBHOIO OTBETA HA IOCTABJIIEHHBIM BOINPOC CTYIEHT
nostyqaet 0 6asos.

Tabnuua 2 — Pacnipenenenue 0aaioB 0 CEMECTPOBOMY 3K3AMEHY

MakcumansHO
dopMa KOHTPOJIA
BO3MOXHOE KOJMUYECTBO OAJJIOB
OtBer Ha BOIIPOCHI Bompoc 1 26
9K3aMEHaIMOHHOI 0 Ouiera
Bormpoc 2 26
UTOIoO: 52

HToroBasi oneHKa onpeaeisieTcs MyTéM CYMMHPOBAaHUS KOJUYECTBA 0aJlIOB 10
pe3ynbTaTaM TEKYIIET0 KOHTPOJIS U KOJUYEeCTBA OAJUTOB IO pe3yJIbTaTaM CEeMECTPOBOTO
sk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotndecTBO 0auioB — 100.

[lonyuennass omenka 1o 100-Oa/uibHOM TIKalle OMNPEAENSIeT OILEHKY [0
rocynapcTBeHHOH mmkaine u mkaine ECTS:

Cymma 0OasioB Orenka Orenka
no 100-0anpHOM mIKane no mkaine ECTS 10 TOCY/IapCTBEHHOM IIKaje
90-100 A OtauyHO
80-89 B Xopoto
75-79 C
70-74 D
60-69 £ VY 10BIE€TBOPUTEIIHHO
3559 F>*( HeynoBnerBoputensHo
0-34 F

* — ¢ 00s3aTeILHBIM NMOBTOPHBIM U3YUCHUCM OUCHUIIJINHBI.



4.4 Ilpumep TeKyLIero onpoca Ha Ja00paTOPHbIX 3aHATHIIX

Ha npumepe tembl «Pacno3HaBanue o00pa3oB € MOMOIIBIO OJHOCIOHHBIX
HEUPOHHBIX CETEU:

1. Yto moHuMMaeTcs oA MpeACTaBIIEMOCThIO HEUpoceTH?

2. Yrto moHumaeTtcs nojJi o0y4aeMocTbio HelpoceTn?

3. B uém upes anropurMa oOydeHHs] OAHOCIOMHOrO MEPCENTpOHA IO JIeNbTa-
MpaBuiIy?

4. Tlepeuucnure mpobieMbl 00yUeHHS IEPCENTPOHA IO JIeTbTa-IPABUITY?
B uém coctout npobnema dynkiun «Hckmogaroree MJI»?
Yto moHMMAETCS MO TMHEHHOU pa3eTMMOCThI0 (YYHKIHHA?
Kakue ocHOBHBIE CTpaTeruu MPUMEHSIOTCS sl 00ydeHHsI HelpoceTu?
Kak peanuzyercs ctparerust «O0ydeHUE ¢ YUUTETEM)?
Yro npencrapiisgeT coooi 00ydaromee MHOKECTBO?

10 Kakue mapameTpbl nepcenTpoHa HaCTPauBAIOTCSl BO BpeMsi €ro o0y4eHus?

11. Cnenyer v TepeMelInBaTh «IPaBUIIBHBIC» U «HEMPaBUIBHBIC» OOpa3bl B
00y4aroleM MHOXECTBE?

12. Kako# kpuTepuii HEOOXOIMMO MCIOJIb30BaTh JIJIsl 3aBEPIICHUs 00yUeHUs?

13. Yto monumaetcs mnoj «orudpoBKOi» BXOJHOTO o0pa3a (n300paxenus)?

© oo~ O

OTBeTbl Ha BOIPOCH BXOJHOIO KOHTPOJIS YYWTHIBAIOTCS IPENOAABATEIEM B
pe3yspTaTax TEKYILEro KOHTPOJIsl padOThI CTYIEHTA.



5 PEKOMEHAYEMAMS JIMTEPATYPA

I OcHoBHasi JuTepaTypa

1. Opnos C. A., Hunekep b. A. Opranuzanuss 9BM u cuctem: YueOHUK st
By30B. 2-¢ u3n. — CII6.: Tlurep, 2011. — 688 c. — 1 ¢aitn. — Cucrem. TpeboBaHUS:
Acrobat Reader. http://ed.donntu.org/books/17/cd6354.pdf

2. Cenosa, H. A. Teopus HeueTknx MHOXKeCTB: yaeOHOe ocobue / H. A. Cenona,
B. A. Cenos. — Capatos: Aii [Ilu Ap Meaua, 2019. — 421 c. — TekcT : 3NEKTPOHHBIN //
DnekTpoHHO-OMOnMnoreunas  cucrema IPR BOOKS: [caiit]. —  URL:
http://www.iprbookshop.ru/86526.html

3. AcanynnaeB P.I'. Heuérkas noruka W HEHUpOHHBIE CETU [DIIEKTPOHHBIM
pecypc]: yuebHoe mocobue / P.I'. AcanymnaeB; P.I'. AcanymnaeB; ®I'AOY BO
«benropoa. I'oc. Hau. HMccnen. YH-m», UH-T MHXKEHEPHBIX TEXHOJ. U €CTECTBEHHBIX
Hayk. — 9 MO. — benropon: [6.1u.], 2017. — 1 ¢aiin. — Cuctem. TpeboBanus: Acrobat
Reader.

4. Pygenxko O.I. u gp. OCHOBBI TEOPUM MCKYCCTBEHHBIX HEHPOHHBIX CETEW.
Yyeobnoe nocobue. — Xapekon: TEJIETEX, 2002. — 317 c.

II TomosiHUTEILHAS JIMTEPaTypa

5. bypakoB M.B. CucreMbl UCKYCCTBEHHOTO MHTEJUICKTa: y4eOHOe rmocobue. —
M.: IIpocniekT, 2017. — 440 c.

6. bopucor B.B., ®enynos A.C., 3epauoB M.M. OCHOBBI HEUETKOTO JIOTHUYECKOTO
BbIBOJIa. YueOHOe mocobue /i By30B. — M.: 'opsuas munus —Tenexom, 2014. - 122 c.

7. KonpmmeBa JILK. OcCHOBbI TeOpUHM HEYETKUX MHOXKECTB [DJIEKTPOHHBIM
pecypc]: ydeOHOe mocoOue ajisi  By30B: Jjisi OakamaBpoB M crenuanuctoB / JI. K.
KonsimeBa, JI. M. Hazapos; JI.K. Konsimesa, J[.M. Hazapos. - 5 M6. - CaHkT-
[TerepOypr: Ilutep, 2011. - 1 daiin. - Cuctem. TpedoBanusi: Acrobat Reader.

8. Ileposus I'.A. UenoBedeckuii pa3ym, pOKIEHHBIM B CETAX HMCKYCCTBEHHBIX
JIOTUYECKUX DJJIEMEHTOB — BBEJIEHHWE B TIPOEKT CO3/aHHMS HOBOIO YEJIOBEKa:
[Monorpadus] / I'. A. llepo3us, M. I'. llepo3usi. — Ps3zans: [1PU3, 2013. — 300 c.


http://ed.donntu.org/books/17/cd6354.pdf
http://www.iprbookshop.ru/86526.html

6 YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

Y4eOHO-MeTOAMYECKHE U31aHus, pa3padoTranHbie B [lonHTY:

9. Meroanueckue yka3zaHUs K JIaDOpAaTOPHBIM 3aHATUSAM 1O JAUCIMILTHHE
«HeiipoceTeBble M HEUETKUE CUCTEMBI [ DIIEKTPOHHBIN pecypc]: A CTyA€HTOB YPOBHS
npodeCCUOHAIBHOTO 00pa3oBaHUs «MarucTp» HampapieHus noarotoBku 09.04.04
«IIporpaMMHasi HMHXXKEHEpHUS» MarucTepckod mporpammbl «MeTonbl W cpeAcTBa
pa3paboTku mporpamMmHoro ooOecneueHus» Bcex Gopm oOyuenus / ['OYBIIO
«JOHHTY», xad. nporpammuoit unxenepuu; coct. O.N.denses, U.A.Konomoiiiena,
A.IlL.Nmenko — DnekrpoH. aad. (1 ¢aim: 1,92 M6). — Honeux: JOHHTY, 2020. —
Cucrtem. TpeboBanus: Acrobat Reader.

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChl
OBC JIOHHTY - http://donntu.org/library.

7 MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

7.1 JlekKnHOHHBIE 3AHATHSA:

VYuebnas ayautopus Ne 8.711 ydeOHbIN Kopryc 8 aJjis TPOBEACHUS 3aHATUN
JIEKIIMOHHOTO THUMA, TPYIINOBBIX M HWHIUBUIYAIbHBIX KOHCYJIbTAllUNA, TEKYIIETO
KOHTPOJII M TPOMEXKYTOUHOM arrecranud, (MyJIbTUMEAUITHOE 00O0OpyJOBaHUE:
KOMIIbIOTEp, omnepaimonHas cucreMa Windows 7 Professional x86/64 (akameMuueckas
noanucka DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (GecruiarHast
BepCHs)), MYJIbTUMEIUHHBIN MPOCKTOP, dKpaH; CHCIHATN3UPOBaHHAS MeOelb: JT0cKa
ayJIMTOPHAsI, TAPTHI.

7.2 JlaGopaTopHbIe 3aHATHS:

Kommnbtorepnass ayautopust Ne4.001 y4deOHbIl Kopmyc S5 [ NpOBEACHUS
7a00paTOPHBIX 3aHATUH, TPYIIOBBIX W WHAWNBUAYATBHBIX KOHCYJIBTAIIUN, TEKYIIETO
KOHTPOJII ¥ TPOMEKYTOUHOM arrecranud, (MyJIbTHMEAHIHOE O0OpyAOBaHUE:
komrbtoTep IntelCore 2Duo E8200 2.66MHz/4 Gb O3VY/160 Gb HDD, oneparmonnas
cucrema  Windows XP  Professional x86/64 (akamemuyeckas  ITOJIHCKA
DreamSparkPremium), FeatureCAMDemo (GecriatHas Jsunensus), I'emma 3D
(xopob6ounas Bepcus 2008 rona), WPSOffice(6ecrnatnas munensusi), OpenOffice 2.0.3
— obmectBenHas ymiensusi, Google Slides (6ecrmnatnas Bepeust), X3d-player (ycimoBHo-
oecriatHas), FreeWRL (Gecninatnas nunensus),OpenVRML (GecruiatHast nuieH3us),
3dExperience for Education (yue6nas nunensus), Visual Studio Community (freeware),
Netbeans (freeware), fxSolver(6ecrimatnass nunensus), GeoGebra (OecriaTHas
murensus), SolidWorks for students (ctyn munensus), SIMULIA Research & Teaching
Suites (ctyn nunensus), Rockwell Arena (ctyn munensus),Fusion 360 (cTtyaeHueckas
munensus), GNU Octave (cBoOoanast cuctema), Sage (GNU General Public License),
Scilab (monmycBobonnas), R (programming language) (GNU GPL), Sage (GNU GPL),
Maxima (GNU GPL), Visual Prolog (ctya. neriensusi), Manas skcrieptHas cucrema 2.0


http://donntu.org/library

(freeware), Simintech (mponpuerapnas), 3D Max (ctyn nunensus), Eclipse (freeware),
BlueJ (freeware), Elmer (freeware), CP2K (freeware).

7.3 CamocTosiTeIbHAsA padoTa:

[TomemeHust mJsi CaMOCTOSITENTLHOM PabOThl C BO3MOXHOCTHIO TOJMKIIOUEHUS K
cetm "HHTepHeT" W o0OecmeueHWEM JOCTyna B JJICKTPOHHYIO HH(OpPMAIMOHHO-
00pa30BaTEeNbHYI0 CpeAy OpraHW3alliu: YWTaJbHBIC 3ajbl, yueOHBIE Kopryca 2, 3
(KommproTepHasi TeXHHKa C BO3MOXXHOCTBIO TOJIKIIOUEHUS K ceTn «MHTepHeT» u
o0ecriedeHreM JIOCTyNa B AJIEKTPOHHYK) WH(GOPMAIIMOHHO-00Pa30BaTEIBHYIO CPEIy
(BUOC JJOHHTY) u snekrponno-o6ubmuotreunyio cucremy (ObC IPRbooks), a Taxxke
BO3MOXKHOCTBIO HHJIUBHYaIbHOTO HEOTPAaHWICHHOTO JTocTyma ooyvarommxcs B ObC u
SUOC nocpeacrBom Wi-Fi ¢ mepconanbHbix MOOMIBHBIX ycTpoiictB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - o6mectBennas ymmnen3us MPL 2.0/ Grub loader for
ALT Linux - munensus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nunensus GNU GPL.



