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1. IACHHOPT ®OHJA OIIEHOYHBIX CPEJICTB
1o aucumIuinee «HelpoHHsie cetu»

OrneHoOuHBIE CpeICTBAa COCTABISIOTCS B COOTBETCTBMM C paboueil mporpammoit
JUCIUIUIMHBL ¥ MPEICTaBISAIOT COO0M COBOKYIHOCTh KOHTPOJIbHO-U3MEPUTENBHBIX MaTepUajioB
(TumoBble 3amauM (3a7aHUA), KOHTPOJbHBIE pabOTHI, TECTHl M Jp.), NPEIHA3HAYCHHBIX MJIS
U3MEPEHUS YPOBHS TOCTHIKEHUS 00YUaIOIUMHKCS YCTAaHOBICHHBIX PE3YJIbTaTOB O0yUYEHHUS.

OneHouyHble CpeACTBa  HCIOJB3YIOTCA MpU  MPOBEACHUHM  TEKYLIEro  KOHTPOJS
yCIIEBAEMOCTH U MPOMEKYTOUYHOHN aTTeCTaI1H.

Tabnuna 1 - [TepedeHp koMneTeHIHH, (POPMUPYEMBIX B MTPOLIECCE OCBOCHUS TUCIUTITMHBI

Kon
KOMIICTEHIHH HaumeHoBaHue pe3yjbTaTa 00y4eHUs
I1K-10 CnocoOeH NMPUMEHATH CHUCTEMHBIM IMOAXOJ M MaTeMaTHYECKHE METONBI B

(bopManmauI/m PCUICHUA MPUKIIAAHBIX 3a/1a4

[MIK-10.1. 3naer 06a3oBble TOJIOKEHUS (YHIAMEHTAIBHBIX Pa3/IelioB
CHUCTEMHOI'O aHalu3a ¥ MaTeMaTHuKH B o00beMe, HEoOXOAWMOM JUIs
00paboTku WHPOpPMALMK U aHaJdW3a JAaHHBIX B MPHKIAAHON 00JacTu;
OPUHIUIBI M METOJIBl  IMPOBEACHUS  HUCCIEAOBAaHMM B  obOjacTu
MH(POPMALIMOHHBIX CHCTEM W TEXHOJOTMH; TEXHUKU IUIAHUPOBAHUS H
MIPOBEJICHUS BBIYUCIUTEIBHOIO SKCIIEPUMEHTA.

[1K-10.2. Ywmeer ¢opmynupoBaTh M JOKa3blBaTh HaubOoyiee BaKHbIE
pe3yiabTaThl B MPUKIAAHBIX 00JACTAX; NPUMEHSITh YUCIEHHBIE METObI JUIS
peleHHs MPUKIAIHBIX 3a/1a4; IPOrPAMMHO peain30BaTh BIYMCIUTEIbHBIN
OKCIEPUMEHT  TIOCPEACTBOM  S3BIKOB  IPOrPaMMHUPOBAaHUS WIH C
HCIIOJIb30BaHUEM CHEIUAIN3UPOBAHHBIX MAKETOB MPUKIATHBIX [IPOrPaMM;
pa3pabaTbIBaTh AJITOPUTMBI PELLICHUSI KOHKPETHBIX 3a/1a4.

[TIK-10.3. Bnaneer HaBbIKaMU TMOCTAHOBKHU 3a/layM; HAaBBIKAMHU PabOTHI C
O6ubnnorpadguyecKuMu UCTOYHUKAMU WH(GOpPMAIUU; HABBIKAMH PEIICHUS
MOCTaBIIEHHBIX 3a/a4 B MpPEIMETHOW o00JacTh B paMKax BBIOPAHHOTO
npodus.

KoneunbiMu pe3ynbTaTaMHd OCBOCHHS JWCHMIUIMHBI SIBISIOTCA  CHOPMHUPOBAHHBIC
KOTHUTHBHBIC JIECKPHUIITOPBI «3HATB», «YMETb», «BIAJETh», PACIUCAHHbIE IO OTAEIHHBIM
KoMIteTeHIsIM. DOpMHUpOBaHNE IECKPUITOPOB INPOUCXOJUT B TEUEHHE BCErO CeMecTpa Mo
JTaraM B paMKax KOHTAKTHOW pa0oOThl, BKIIOYAIONIEH pa3IMYHbIE BHUABl 3aHATHA U
CaMOCTOSITENIbHON PabOThI, C IPUMEHEHHEM PA3ITUYHBIX (OPM U METO/I0B 00yueHus (Tabdin.2).
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4. MeToguyeckne MaTepuaJibl, onpeae/siioime nNpoueaypbl OHeHUBAHUS
pe3yJbTaToOB 00yUeHust

3ananus B gopme yCTHOIO ompoca:
YCTHBIH ONpOC HUCHOJNBb3yeTcs A TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH OOydaroluxcsl IO
JUCLUIUIMHE B KauecTBE IPOBEPKU PE3YJIbTAaTOB OCBOEHMS Marepuana. Kaxaomy cCTyneHTy
BBIJIa€TCSl CBOW COOCTBEHHBIN, y3KO chopMynrpoBaHHBIA BOnpoc. OTBET OJKEH ObITh YETKUM
U KpaTKUM, COJEp’KAaIllUM BCE OCHOBHBIE XAPAaKTEPUCTHKHU ONKCHIBAEMOIO IOHATHSA. B cBOoEM
OTBETE CTYAEHT JOJDKEH IOKa3aTh YMEHMs MPOCIEKHUBATh MPUUUHHO-CIIEICTBEHHBIE CBSI3U U
HaBBIKU PacCyKICHUI U JOKa3aTeNIbCTBA.

3aganus B popme npakTnueckux pador. KommiekT pasHoypoBHeBbIX 32124
(3apanmuii)

[TpakTudeckast paboTra MpencTaBIsieT CO00 KOHTPOIBHOE MEPONPHUSITHE 10 YIeOHOMY
MaTepHuany Kaxaoh TeMbl (pa3/elna) AUCHUILUIMHBI, COCTOALIEE B MHIMBUAYAIbHOM BBITIOJHEHUU
oOyyaromuMcsl IPaKTUUECKUX 3aJaHUN JJI OLIEHKH IOJY4YEHHbBIX 3HAHWN, YMEHUHN U BIIaJICHUM
KOMITETEHIIUSMHU, (OPMHUPYEMBIMH 10 TaHHOW AUCIUTINHE.

BbinonHenne npakTHYeCKMX paboT  SIBISETCS  CPEICTBOM  TEKYIIEro  KOHTPOJIS
YCIIEBAEMOCTH OOYYaIOUIMXCS O JAUCHUIUIMHE U MOXET BKIIOYAaTh B ceOsl CIEAYIONIME THIIBI
3aJaHUi: 3aJaHus TUIIOBOTO BHJA W  3aJaHUs TBOPYECKOIO XapakTepa, IO pe3ybTaTaM
BBITIOJIHEHHS TPAKTUUECKUX 33JaHuil oOydaronue o(GOpMISIIOT OTYETHI, COACpXKAallie aHaIu3
MOJIy4YEHHBIX PE3Yy/IbTaTOB U BHIBOIBI.

TecToBble 3ananus. 3aganus B popMe TeCTUPOBAHUSA

Tect npezncrasisger co00M KOHTPOIbHOE MEPOIIPHUATHE MO YU€OHOMY MaTepHUaly Kaxa0i
TeMbl (pa3jiena) JAUCHUIUIMHBI, COCTOSIILEE B BBHIMOJIHEHHH OOY4YalOIMIMMCS CHCTEMBI
CTaHJApTU3UPOBAHHBIX 3a/1aHHI, KOTOpPas O3BOJISIET aBTOMAaTU3UPOBATh NPOLEAYPY U3MEPEHUS
YPOBHS 3HaHUN M YMEHHUI 00y4aromerocs.

TectupoBaHue SBISETCS CPEACTBOM TEKYLIETO KOHTPOJS YCIIEBAEMOCTH OOyYaroIIUXCs
0 JUCLUIUIMHE M MOXET BKJIIOYaTh B ce0sl cleAylolue TUIbl 33JaHUN: 3aJlaHue C
€/IMHCTBEHHBIM BBIOOPOM OTBETAa M3 IPEJUIOKEHHBIX BapHaHTOB, 3a/laHUE Ha OIpe/elieHue
BCPHBIX W HCBCPHBIX CY)KILGHI/II;'I; 3aJaHUEC C MHOXCCTBCHHBIM BI)I60pOM OTBEeTOB. B KaXXJ10M
3aJJaHH HEOOXOIMMO BBIOPATh BCE MPABUIIHHBIE OTBETHI.

5. MaTepI/IaJIbI IJIA MPOBECACHUA TEKYIIECTI0 KOHTPOJIA U HpOMe)l(yTOqHOﬁ
arrecranumn

3aganus B popMe onpoca

PA3JIEJI 1. CTpyKTypHasi cxeMa HelipOKOMIIbIOTEPa
1) Ilonsarue HeipoHa.
2) Cxema HEHPOKOMIIBIOTEpA.

PA3JIEJI 2. O0y4eHue 0HOCJIOMHBIX U CIIEHHATbHBIX HEIPOHHBIX ceTel
1) O6yueHue HePOHHOM CeTH.



2) TexHomorus o0y4YeHUsI.

3) CnocoObl pencTaBiIeHUs PoIecca OOyICHHS.

4) AnropuT™M 00y4eHHS! OJTHOCIOMHONW HEHPOHHOU CETH.

5) Ipumep pemienus 3aaun Kiaccu(uKaul Ha OCHOBE HEMPOHHOM CETH.

PA3JIEJI 3. O0y4yeHue MHOTOCJIOHHBIX HeJJMHEHHBIX HEHPOHHBIX ceTeil 0e3 00paTHBIX
cBsi3ei

1) OBousronus pa3BUTHSI EPLENITPOHHBIX AITOPUTMOB O0yUEHHUSI.

2) DddexTuBHOCTD amnmapara HeMPOCETEM.

3) Monenu acconmatuBHOM mamsatu. Cetn Xondunaa.

4) AnropuTtM 0OpaTHOTO pacnpoCTpPaHEHHs OIIMOKHU U €ro aHaJIU3.

5) TpyaHocTu anroputMa 0OpaTHOTOPaCHPOCTPAHEHUS OIIUOKH.

6) VYcroitunBocTh cetelr Xomduiaa.

PA3JIEJI 4. AnropuT™Mbl 00y4eHUSI MHOTOCJIOMHBIX HeJJMHEHHbIX HEHPOHHBIX
cereii 1) [Ipumenenne cetn Xonduiaa K pereHuto 2) 3agad KOMOMHATOPHOM
ONTHUMU3ALINH.

3) Ceru Xondunaa.

4) IIporHo3upoBaHuE C UCIOJIb30BAHUEM HEUPOCETEH.

PA3JEJI 5. Moaeiiu HeiipOHHBIX ceTeil
1) Apxurekrypa AITHC cern.
2) [Ipumep npumenenus AITHC B 3anagax pacrnozHaBanus o0pa3os.

PA3JIEJI 6. I'udpuanble cucremsl 1)

HeueTtkne HelipOHHBIE CETH.

2) IlpeumyiiecTBa anmnapaTa HEYETKUX HEMPOHHBIX CETEH.
3) Heuerkue 35eMeHTBI HEHPOCETEBBIX CUCTEM.

4) Heuerkue HEHPOHBI.

PA3JIEJI 7. Heiipoumuraropsr 1)
Knaccugukarus HeHpoUMHTATOPOB.

2) Ilporpammusiii komiuiekc Neurolterator.
3) Heiipomaker Brain Maker 3.1

4) Professional. ITaker Matlab

Kontponupyemsbie komnerennuu: [1K-10
Oyenka KomMnemeHyull OCyuwecmeisiemcs 8 COomeemcmeuu ¢ maoauyet 4.

3ananus B popme npakruyeckux pador. Kommiekr pa3HOypoBHEBBIX
3aaa4 (3agaHuii)
1. Co3nate 1 00yYUTh HEHPOHHYIO CETh, KOTOpasi OyIeT CIIOCOOHA peIaTh JOTHYECKYIO

3amady uckirovatomiero «MJINy». TIpoeputh paboTOCIOCOOHOCTH HEHPOHHOH CETH.



2. CosznaTh 1 00y4NTh HEHPOHHYIO CETh, KOTOpasi OyIeT CriocoOHa OTpeIesaTh
HalpaBJIeHHE IUKINYECKOTO CIBUTa YETHIPEXTIO3UIIHOHHOTO TBOMYHOT0 Koa. [IpoBepuTs
paboToCOCOOHOCTh HEMPOHHOI ceTH.

3. ITocTpouts 1 00y4NTH HEHPOHHYIO CETh, KOTOpast MOTJIa ObI pemaTh 3aady
pacno3HaBaHMs CUMBOJIOB. [Ipon3BecTu TecTupoBaHne HEWPOHHOM CETH NMPH J0OABICHUH IITyMa.

4. Co3nate 1 00yYUTh HEHPOHHYIO CETh, IPEAHA3HAYEHHYIO JJIS aHAIN3a BPEMEHHBIX
cepuil 3aJaHHOM Pa3MEPHOCTH U OTPAXKAIOLLYIO CTPYKTYPY JaHHbIX cepuil. OCyIeCTBUTh IPOTHO3
3Ha4eHUH OyTyIIMX 3JIEMEHTOB BPEMEHHBIX CepUit

KonTtpommpyemsbie komnereHuu: [1K-10 Oyenxa komnemenyuii

ocywecmesienics 6 coomesenmcmeuu C ma6ﬂuueﬁ 4.

TecroBble 3aganus. 3aganus B ¢popMe TeCTUPOBAHMUS
BapuanTt 1

1 Heiiponnast cetb, B KOTOPOM KaKIblid HEHPOH B y3JI€ PEMIETKH CBSI3aH TOJIBKO C
OnrxalIuMy HelpoHaMH, Ha3bIBACTCS:

a) cabocBsI3HAsI HEHPOHHAS CETh;

0) NUKIMYecKas HeHPOHHAS CETh;

B) MHOT'OCJIOMHAsI HEHPOHHAs CETh;

I') IOJIHOCBSI3HAsl HEMPOHHAS CETb.

2 Kak Ha3biBaeTcs HEHpOHHAs CE€Th, B KOTOPOM BBIXOJHOW CUTHAJ MEPENAETCS OT
CJIOS K CJIOIO TOJIBKO B HApPaBJIE€HUH OT BXOIHOIO CJIOSl CETHU K BBIXOTHOMY.

a) peKyppeHTHasi HEHPOHHAS CETh;

0) HelipoHHAas ceTh MPSAMOI0 PACHPOCTPAHEHUS;

B) HEHPOHHAs CETh C OOPAaTHBIMU CBS3SIMH;

I') PELUPKYIALUOHHAS HEMPOHHAS CETh.

3 Kak Ha3bpIBaeTcs 371eMEHT (OPMaJIBLHOIO HEWpOHA, ONPEAEISIOIUN CBSI3U MEXIY
HEIpOHaMH U BBIOJIHSAIOIUN YMHOKEHNE KOMIIOHEHT IIepe/1laBaéMOoro BXOAHOIO CUTHAJIa Ha CO-
OTBETCTBYIOLIHE Beca?

a) HEJIMHEWHBIN olieparop;

0) cuHaric;

B) CyMMaTop;

') TOYKa BETBJICHUSI.

4 Kakoit Bua oOyueHHs HEHPOHHOM CeTH TMpennojaraeT, 4Yro B KauecTBe
00yYaroImux MPUMEpPOB CETH UCTIONb3YIOTCS TOJBKO BXOIHBIE 3HAUCHUS?

a) o0ydJeHue ¢ yuuTesnem;

0) oOyueHue 6e3 yuuTerns;

B) CMeIIaHHOE O0yUYCHHE;

T) IeJIbTa-IPaBUIIO.

5) Kakas u3 crienyromux cucteM BBIMOIHSET 3a/1a4y MOKMCKa 10 KI0YEBbIM CIIOBaM B
0a3ax TeKCTOBOM MH(OpMaLUK:

a) cucTemMa KOTHUTUBHOM rpaduxu

0) runepTeKcToBas cucrema

B) 9KCIIEPTHAs CUCTEMa



') caM000y4Yaromuecs CUCTEMbI
6) Kakas w3 crnegyroomux CHCTEM TO3BOJSET OCYIIECTBISITH  HMHTEpQEiic

nosib3oBarens ¢ MUC ¢ momonipio rpadudeckux 00pa3os:

a) cUCTeMa KOTHUTUBHOU rpaduxu

0) THIEepPTEKCTOBAs cUCTEMA

B) KCIIEPTHAsl CUCTEMA

T') cCaM000y4aromrecs CUCTEMbI

7) Kakas w3 crnenyroomux CHCTEM CHOCOOHA JenaTh JOTMYECKHE BBIBOJBI Ha

OCHOBAHUM 3HAHUU HpeI[MCTHOI‘/JI obnacTu:

a) cucTemMa KOTHUTUBHOM rpaduxu

0) runepTeKcToBasi cucreMa

B) 3KCIIEpTHAsl CUCTEMA

') CaMOOOYyYaIONINECs CHCTEMBI

8) Kakas w3 crnegyromux CUCTEM OCHOBAaHA HA HCIOJb30BAHHUM METOJIOB

ABTOMATUYECKOW KJTacCU(DUKAIMH TPUMEPOB 00yUaIOIei BHIOOPKHU:

a) cucTeMa KOTHUTUBHOM rpaduKu

0) TUIIEPTEKCTOBAs CHCTEMA

B) 9KCIIEPTHAs CUCTEMA

T') caMO00yYaromuecs CUCTEMbI

9) B kakoit U3 cneayrmux CuCTeM IPOUCXOIUT 0000IIEHHE OT YaCTHOTO K 00IIeMY:

a) HEPOHHBIE CETU

0) UHIYKTUBHBIE CHCTEMBI

B) CICTEMBbI, OCHOBAHHBIE Ha MTPEIleICHTaX

') UH(QOPMALIMOHHBIE XPAaHUIHILA

10) B kakoif u3 CleayImUX CUCTEM MPOUCXOAMT MOCTPOCHUE 3aBUCUMOCTEH MEXIy

BXOAHBIMH M BBIXOAHBIMH JAHHBIMU:

a) HEPOHHBIE CETU

0) UHAYKTUBHbBIE CUCTEMBbI

B) CUCTEMbI, OCHOBAHHbIE Ha MPELeIEHTaX
I') UHQOPMALIMOHHBIE XPAaHUIINILA

1. 0
2. r
3. a
4, B
5. B
6. 0
7. a
8. r
9. o
10. a

Kontponupyemsbie komnerennuu: [1K-10

Oyenxa Komnemenyutl OCyWecmesencs 6 Coomsemcmauu ¢ maoauyeti 4.



Bonpocel k 3xk3amMeHy

1. CrpykTypa HEHPOKOMIIBIOTEPA

2. Knaccel 3ana4, pemraeMbIix HEHPOHHBIMU CETAMHU

3. OcHOBHbIE OTIMYMS HEMpOKOMIbIOTEPOB 0T OBM  mpeasiaynmx
IIOKOJICHU N

4. HeiipoceteBbie MeToapl 00paboTkM UHGOpMAUMU M CPEeACTBa UX
MIpOrpaMMHOANNapaTHON MOIEPKKU

5. Mosenb TEXHUUECKOT0 HeiipoHa. ApXUTEKTypa HEHPOHHBIX ceTel

6. [IpcTaHoBKa U BO3MOXHBIE IIyTH PEIIECHUS 33aJa4d 00y4eHHs] HEMPOHHBIX
ceren

7. OOyueHne HEHUPOHHBIX ceTeil Kak MHOIOKpUTEepHallbHas —3ajada
ONTHUMHU3ALNH

8. CpaBHHTENBHBIN aHAIM3 AJITOPUTMOB 00yUYEHHUS HEUPOHHBIX CETEH

9. Mogenu HEHpOHHBIX ceTel i peanu3anuu oToOpaxkenuil. Teopema
Konmoroposa

10.  AnropuTMm HacCTpOWMKH MapaMeTPOB HEMPOHHBIX cEeTEl

1. AJITOPUTM € HACTPOUKOM MepeaTOUHBIX TOJIbKO CUHANTUYECKUX BECOB U
cmemennid. Hactpoiika nepenaToyHbIX GyHKIUN

12. Hactpoiika 4yucna HEHPOHOB B CKPBITBIX  CIIOAX MHOTOCIONHBIX
HEHpPOHHBIX ceTell B mporecce 00ydeHus. ANTOPUTMBI COKpaiieHus. KoHCTpyKTUBHBIE
AJIITOPUTMBI

13.  MHorocnoiiHas HeipoHHasl CETh U AITOPUTM 0OPATHOTO pacIpPOCTPaHEHUs
OIMOKHU

14.  TlonHocBsi3Has HEHPOHHAs CETh 0€3 CKPBITHIX HEHPOHOB

15. Mogens 0JHOCIOHHOTO IEPCENTPOHA

16. Cerp XeMMHUHTa

17. Cetp Xondunma.

18.  JIByHampaBieHHasi acCOIIMaTUBHAS MaMSTh.

19. Mogenu Teopun aJanTUBHOIO pe3oHaHca. CaMOOpPTraHU3YIOIIUECS KapThl
Koxonena

20. Cetb BcTpeuHoro pacrnpoctpanenus. Cets ['poccOepra

21. Heuerkue HelipoHHBIE CETH

22. ANTOpUTMBI O0YYEeHHSI HEUCTKMX HEUPOHHBIX CETEH

23. CTpyKTYypbl THOPUAHBIX CUCTEM

24. PanuansHo-0a3ucHbIe ceTH

25. Ceru perpeccun

26. BeposTHOCTHBIE HEHPOHHBIE CETH

27. ['pamuenTHBIE METOIBI OOYUCHHS

28. Herpanuentapie MeTOIBI 00YICHUS

29.  Heuerkue HEHPOHHBIE CETU C TEHETUUECKON HACTPONKOM.

30.  Heiipoumuraropsl
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