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1 OHEHOYHBIE CPEACTBA JISA TEKYHET'O KOHTPOJISI YCIIEBAEMOCTH
1.1 BOIIPOCH! JUIAI YCTHOI'O OIIPOCA
Tema 1. OgHOCTONHBIN IEPCENTPOH U MHOTOCIOMHBIN EPCENTPOH

UTto Takoe HEUPOKOMITBLIOTEPHI?

[IpuBeaute npuMepsl Uil KaKuxX 00Js1acTell 3HaHUI HEUPOKOMITBIOTEPHI IPUMEHSIFOTCS.
ChopmynupyiiTe mpernMyIecTBa HEHPOKOMITBIOTEPOB?

Yro co0oii mpenCcTaBIsIOT HEMPOHHBIE CETH?

IIpuBenuTte npuMep HEMPOHHBIE CETH MPSIMOTO PACIPOCTPAHEHUS.

Kakune yepTsl :KMBBIX HEUPOHHBIX CETEH IIOJIOKEHBI B OCHOBY UCKYCCTBEHHBIX HEMPOHHBIX

I R

ceTeit?

7. B uem 3aKkimoyaroTcsi 0COOCHHOCTH KOHHEKIIMOHUCTCKUX Mojienel 00paboTku nHpopma-
mu?

8. Urto 3HAUMT 33/1aTh HEUPOHHYIO CETh JUIS PELICHNSI KOHKPETHON 3a1a4n?

9. B uem 3aKi0yaroTCcsi 0COOEHHOCTH CUMBOJIBHO-AJITOPUTMHUECKON apaurmbl.

10. U3 gero cocrosT OMONOTHYECKHE HEUPOHBI?

11. Kakue MeToibl Ui BbIJIEJIEHUS KIacTepOB HH(OPMATUBHBIX IPU3HAKOB CYIIECTBYIOT?

12. B 4eM 3akiro4aeTcst uaesi MpoCTOro aJITOPUTMA IIOCTPOCHUS KITaCTEPOB?

13. Yro Takoe noporoBoe 3HaYEHUE, B YEM 3aKJIFOYAECTCS CMbICIT?

14. Kak BiusieT BBIOOP BETMYMHBI TOPOTOBOTO 3HAYCHUS HA KOJIMYECTBO KIACTEPOB?

15. Chopmynupyiite, OT yero 3aBUCUT paboTa MPOCTOrO AITOPUTMA IIOCTPOCHUS KIACTEPOB?

16. B ueMm 3akirovaeTcs ues aropuTMa MaKCUMHUHHOTO PAaCCTOSIHUS JJ1s1 BBIZCTICHHS KJIACTEPOB?

17. Kakoil kpuTepuil OLIEeHKH pacCTOSHUMN MCIIOb3YETCs /171 aHanu3a paboThl aITOPUTMA MaKCH-
MUHHOT'O pacCTOSIHUS?

18. B uem 3akimtouaercs uaes anroputma K-BHYTpUIpYNIIOBBIX CPEIHUX JJISl IOCTPOCHUS KiIacTe-
POB U BBIZICTICHHSI UX LIEHTPOB?

19. Kak ocymecTBisieTcst KOppeKLus Ha3HAYSHHbIX LIEHTPOB KacTepoB ainropurMma K -
BHYTPHUTPYIIIOBBIX CPETHUX?

20. CopmynupoBaTh KpUTEpUil OKOHUAHMS MTpoliecca UTepaluii aropuTMa

K-BHYTpHUTPYNIIOBBIX CPEIHUX VTSI TOCTPOCHUS KIACTEPOB ¥ BBIICTICHUS UX IIEHTPOB.

21. IIpuBeauTe OCHOBHYIO CXEMY HCKYCCTBEHHOI'O HEMpOHa.

22. Kakue TpeOoBaHUS MPEIBSIBISAIOTCS K BXOJHBIM CUTHAJIAaM, TIOCTYMAIOIIMM B UCKYCCTBEHHBIH
HelpoH?

23. Kakue TpeOoBaHUs MPEIBIBISIOTCS K BECOBBIM KO (HUITEHTaM, ITOCTYIAIONINM B MTAMSTh
HeipoHna?

24 Yto mipencTaBiseT co00i CyMMAaTop B CXeMe UCKYCCTBEHHOTO HepoHa?

25. B ueM 3akitouaeTcst Ha3HaUeHUE (YHKIUS aKTUBAIIUU?

26. [epeuncianre OCHOBHBIE BU/IBI (DYHKIIMIA aKTHBAIIHN?

27. Kakue TpeOoBaHUs NPEIbABISIOTCSA K BBIXOJHOMY CUTHATY Y HelpoHa?

28. B yem 3akitogaeTcsi 0COOEHHOCTH CUTMOHIATBHONW (DYHKIIMH aKTUBAIIMK HeWpoHa?

29. IlocTpoiiTe MOPOroByr0 OUIONIPHYIO PYHKIMIO aKTUBALIMN?

30. B yem 3akitouyaercsi 0cOOEHHOCTH OUITOISIPHON CUTMOUTHON (DYHKIIUU aKTHBAIIAH?

Tema 2. MeToibl 00y4deHHsI HEHPOHHBIX ceTeil. MeTo1 00paTHOTro paclpoCTpaHEHUs OIIUOKU

1. 3anucarh BUJ CTPYKTYpPHI (MOJI€Nb) HEHPOHA THUIIA OJTHOCIIONHOTO MEPCENTPOHA.

2. CchopmynupyiiTe IpaBUIIO HAXOXKIECHUS KOJIMUECTBA HEHPOHOB B MEPCENITPOHE, MTpEeTHA3HAUECH-
HOE JJIs1 pacllO3HaBaHUs 3a/IaHHOTO YHCIIA KIIACCOB.

3. Kaxk ocymecTBisieTcs MOCTpOeHHE JIMHUHN KITacCU(pHUKAIIMK NEePCENTPOHA HA OCHOBAHUHU €T0 Be-
COB?
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4. B yem 3aKJII04aeTcs alropuT™M 00ydeHUS TIepcenTpoHa?

5. B ueM cocTouT Ha3HaYeHUEe (PYHKLIUU aKTUBALUHU C KECTKUMHU OTPaHUYCHUSIMH.

6. ChopmynupyiTe ycioBust paboThl HEHPOHHOW CETH, KOT/Ia pa3MEPHOCTh BEKTOpa BXOIHBIX Ma-
paMeTpoB MPEBBILIALT 2.

7. O60cHYyiiTe BO3MOKHOCTH (PYHKIIMOHUPOBAHHUS OJHOCJIONHOTO MEPCENTPOHA, COCTOSIIETO U3
OJIHOI'O HEWpOHA C IBYMsI BXOJaMHU.

8. Kak Ha3pIBatOTCS QYHKIMH, KOTOPBIC HE PEATU3YIOTCSl OJTHOCTIOMHONW HEUPOHHOU CEThIO?

9. 3anummuTe sTans anroputMma o0yuenust MHC onnocnoliHOTO epcenTpoHa.

10.3anumure Gpopmyay Ha OCHOBaHMHM KOTOPOM MPOU3BOUTCS MoAuuinpoBanue BecoB MHC
OJIHOCJIOMHOIO IIepCEnTPOHA.

11. B ueM 3akiitouaeTcsi alirOPUTM METO/a BETBEW U TPaHUI] 7Sl pEeLICHHs 3a1a4l KOMMHBOSKE-
pa?

12. Kakas xomanga cpeast MATLAB “CommandWindow” HeoOxoauma a1t OTKPBITHS OKHA
rpaduuecKoro MHCTPYMEHTA M0JIb30BaTeNs ?

13. Kakas xomanga cpeast MATLAB “CommandWindow” HeoOxoauma ajist CO3JaHus HOBOM
WHC, 3aanus BXOIHBIX U IENIEBBIX JaHHBIX U 00yuyenuss MHC?

14. Chopmynupyiite 3Tamnbl AJs 3aJaHUS BXOAHBIX U LENEBbIX TaHHBIX A o0yuenus MHC, c
BbIOpanHbM THIIOM MTHC “Perceptron”.

15. Kakas xomanga cpeast MATLAB “CommandWindow” HeoOxoauma a1t OTKPBITHS OKHA
obyuenuss UHC?

16. Ha kakom cBoicTBe (hopMUpYETCS OKHO, CoAeprKaliee HH(OPMALIKIO O 3aBEPIICHUU MPOTOHa
CEeTH, pe3yJbTaT XPaHUThCS B MeHepkepe nanabix MHC?

17. Kakue nelicTBUs HEOOXOIUMBI U OTKPBITUS OKHA ¢ pe3ynabTaToM cumyisinuu MHC?

18. Kakue neiicTBrsI HEOOXOAUMBI JUISL TOTO, YTOOBI TOCTPOUTH HEHPOHHYIO CETh, KOTOpAsi IPOU3-
BOJAMT KJIacCU(PUKALINIO HH(POPMATUBHBIX IPU3HAKOB HA 33JaHHOE KOJIMYECTBO KIACCOB?

19. Chopmynupyiite dTamnbl 00ydeHUs: HEHPOHHOW CETH Ha COCTABIICHHOW 00ydaromeii BEIOOpKeE.

20. Kak, ncromnp3yst 00y4eHHYIO0 HEHPOHHYIO CETh, TPOU3BECTU KIACCH(PUKAIIUIO?

21. Kakoii BUI IMEET OCHOBHASI MOJISIIb MEPIICIITPOHA, 00SCIICUNBAOINAs OTHECEHHE 00pa3a K
OJTHOMY U3 JIBYX 3aJaHHBIX KJIaCCOB?

22. YTo mpeacTaBIsIOT CEHCOPHBIE 3JIEMEHTHI B OCHOBHOW MOJIENU TIEPIeNTpOHa?

23. Yemy paBHA peakIus BCEH CUCTEMbI B OCHOBHOW MOJIEIH TIEPIENITPOHA?

24. Ha ocHOBaHMHY KaKMX BBEJIEHHBIX MPUHIIMIIOB Ki1accuukaui GyHKIIMOHUPYET OCHOBHAS
MepUENTPOHHAS MOJEIH?

25. Copmynupyiite 3Tarnsl NpoBeAeHUs 00yJaroIero aaropuTMa Jyis nepuenTpona’?

26. B yem 3akiro9aeTcsi MPUHIMIT  TTOAKPETUICHUS — HaKa3aHUs ?

27. B xakoM ciyyae BBOAMTCS KOPPEKTUPYIOIIEe IPUPAIEHHE, B UeM 3aKII0UAeTCs €ro CMbICI?

28. CopmynupoBaTh YCIOBHSI, HEOOXOAUMBIE JJISi CXOIUMOCTH aJITOPUTMA MOIKPETIICHHS —
HaKa3aHUs?

29. Ecnu 3a1aHHBIC KITACCHI IMHEHHO Pa3/IeIMMBI, TO CHOPMYITUPYHTE YCIOBHS CXOIMMOCTH IS
aJIrOpUTMa MepLenTpoHa?

30. Ecin 3agaHHbIe KIIacChl TMHEWHO HEPA3IEIUMBL, TO CPOPMYIUPYHTE YCIOBHSI CXOAMMOCTH
aJITOPUTM TepLenTpoHa?

Tema 3. PaguanibHas HEHPOHHAS CETh

1. ITepeuncnuTe BUIBI MHOTOCIIOMHBIX HEMPOHHBIX CETEH?

2. IlpuBeiuTe OCHOBHBIE THIIBI (DYHKIIUI aKTHBAIIUN HEHPOHOB.

3. Kakoii Bu1 IMeI0T Tpa ki aKTUBAIMOHHBIX (PYHKITHI?

4. ChopmynupyiiTe MOCTAHOBKY 3a]1aud anmpOKCUMAIIH

5. B yem 3aknirovaercs anropuTM oOpaTHOTO pacpoOCTPAHEHUS OINOKN?
6. Kax Beimonusiercs o0yueHre HEMpOHHOM ceTH ¢ yuurenem?
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7. Kakue crocoObl HaX0Xk/I€HUS MTOTPEIIHOCTH pe3yIbTaTa Bbl 3HaeTe?

8. Kaxk ocymectBnsieTcs nepenada HH(GOpMaIui B MHOTOCTIOWHBIX HEHPOHHBIX CETSIX?

9. Kakum yciioBusIM JOKHBI YIOBJIETBOPATH CIOUCTO-TIOIHOCBS3HBIC HEHPOHHbBIE CETH?

10. Kak mpoucxoauT pyHKIIMOHUPOBAHNE MOHOTOHHBIX CIIOMCTBIX HEMPOHHBIX CETEH?

11. Kak ocymiecTBisieTcsi pyHKIIMOHUPOBAHUE CIOMCTO-TIOTHOCBSI3HBIX HEHPOHHBIX ceTeil?

12. B 4yeM 3akiro4aeTcst HACTPOIKa HEHPOHHBIX CETEH IS peIIeHus 3a/1a4?

13. Kakwue 3Tarbsl HEOOX0IMMO peanu30BaTh JIsl IOCTAHOBKH 33/1a4H, PEIIaeMOil C TOMOIIBIO
HEHPOHHOU ceTn?

14. Kak 1eiiCTBUS HY)KHO BBITIOJIHUTD, YTOOBI CO3/71aTh OKPYKEHUE HEHPOHHOW CEeTH?

15. B gem 3akirouaeTcs npenoOpadoTka JaHHBIX, IPUMEHsEMast B Iporecce 00yueHus HeHpoH-
HOI1 ceTn?

16. Yro npexncrasisier oOyyaromasi BBIOOpPKa, B YeM e Ha3HaYeHHE?

17. Kakue cranmapTHbIe MpeoOpa3oBaHus HCXOIHON BEIOOPKHU 17151 (HOPMHUPOBAHUS O0yUCHUS
HEHPOHHOM ceTn?

18. Kakue HelipOHHBIE CETH HAa3bIBAIOTCS PAaAHAILHBIMU, B YeM UX OCOOEHHOCTH?

19. Kak peanuzyeTcst HHTepIpeTalys OTBETOB HEHPOHHOM ceTu?

20. B ueM 3akitouaeTcs posib HepoHa B paJuaIbHBIX HEHPOHHBIX CETSIX?

21. Kak mpencraBisieTcs paauaibHbI HEHPOH B MHOTOMEPHOM IPOCTPAHCTBE?

22. Kakoiil B UMeeT CTPYKTYypa TUIIUYHOU paiuaibHON HEHPOHHOU CeTH?

23. ChopmynupyiiTe MaTEMaTHIECKYIO OCHOBY ()YHKIIHOHUPOBAHUS PAJUATHHBIX CETEH?

24. Kax onpezenstorcs paauaibHbie 0a3ucHble QyHKIUN?

25. Ilo kakoMy mpuHIUIY (GYHKIHOHUPYET MPOCTEiIIas HeWPOHHAs CeTh paJualbHOTO THIA?

26. 3anumure BUJ paguanbHO-0a3ucHol pyHkiuu Gpynkuuu [Maycca?

27. ChopmynupyiiTe 3Tarbl MOCTPOSHUSI 000OIIEHHON CTPYKTYPBI PaTHAIbHON CETH.

28. B ueM 3akitouaeTcs poJib U HA3HAYEHHUE CKPBITHIX HEHPOHOB?

29. Ha uyem ocHoBaH npouecc o0yuenus cetu RBF?

30. Kakum 06pa3zom BeIOUPAIOTCS LIEHTPHI Cj Oa3UCHBIX (PYHKIINUNA?

Tema 4. Camoopranusyromascs HeiiponHas cetb Koxonena

. B uem 3akmrouaercs mpaBuiio o0yuenus Xeo66a?
. Kak ocymectBisiercs noacTpoiika CUHaICOB?
. Kak ocymectisieTcst KoppeKkius BecoB?
. Ha xakoM npuHIine ocHoBan MeTo oOyueHus Xe66a?
. Kak Beimonusiercsa quddepeHunanbHblii MeTo1 o0yueHus: Xe60a?
. Chopmynupyiite anroputm ooydenust Xe06a.
. Yro Takoe knacTepusanus HHOOPMATUBHBIX TPU3HAKOB?
. Kakue sTamnsl BBINOIHAIOTCS JUIs peau3auy o0yueHust 6e3 yuurens?
. B uem 3akmtouaercs 3aiava kinaccuduxanuu?
10. B yem 3aximouaercs unes ooydenuss HC no npasuny Koxonena?
11. B yem 3aximrovaetcst uaes KOHKYpUpPOBaHUSI HEUPOHOB?
12.Kakue MeTo/1bl oTpeieieHusl HeWpoHa-MoOeIUTeNs CyIeCTBYIOT?
13. Kak ocyrmiecTBisieTcsi yTOUHEHHE BECOB JJIsl HEHPOHA-I00eAuTeNs?
14. [IpuBecTH reoMeTpUUECKYI0 HHTEPIIPETALIMIO 00ydeHHs BecoB 1o MeToy KoxoHeHa.
15. B yem 3axirodaercss OCHOBHOM MpUHIMI pabOThl HEMPOHHBIX CeTeil ¢ camoopraHusalueil Ha
OCHOBE KOHKYPEHIIMU?
16. Kaxoii Buj 00ydeHUs HCIIOIB3YIOT HEHPOHHBIE CETH, Ha3biBaeMble kKapTaMu KoxoHeHa?
17. Kakoe yTBepKAeHuE MOJI0KEHO B OCHOBY CaMOOPIaHU3allui HEHPOHHBIX ?
18. Kakue 3Tamsl COAEPIKUT MPOIECC MOATOTOBKU K pean3alii TI00abHOTO YIOPSIIOUEHUS Cce-
1 Koxonena?
19. Kakue Ba OCHOBHBIX KJIacca Cpel MEXaHU3MOB CaMOOPTaHH3AIIMY MOYKHO BBIJICITUTH?

O 00 1N DN KW —
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Koxonena?
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ChopmymupyiiTe 3Tansl, HEOOXOAUMBIE IS TIOATOTOBKU JAHHBIX IJ1s1 00yUeHHSI HEUPOHHOW CETH

21. Kak ocymiecTisieTcst mpolecc npeoOpa3zoBaHus U KOJUPOBAaHUS JaHHBIX?

22.

ChopmynupyiiTe TOCTOMHCTBA U HEJOCTATKA (POPMUPOBAHUS MOJIOKHUTEITLHOW 00paTHOM CBSI-

34, B UCM HazHaueHue?

23.
24,
25.
26.
27.
28.
29.
HU3aIAEHN,
30.

Kak ocymecTBiisieTcst akTuBanus HeipoHoB ceti Koxonena?

C Kxako¥i IIeJIbI0 peann3yeTcsi HopMalu3ays JaHHbIX ?

Kaxk ocymiecTBisieTcs: KoaupoBaHue HHGpOpMAIIMU C TOMOLIBIO JiepeBa’?

Kaxkoii moaxo/ Ha3pIBaeTCsl BEKTOPHBIM KBAHTOBAHMEM, KaK OIICHUBAETCS ITOTPEIIHOCTH?
Kakue TpebGoBaHus NpeabsBIAIOTCSA K (OPMUPOBAHUIO 00yUaromiei BBIOOPKU?

B uem cyts anroputma WTA (auri.: Winner Takes All - "no6eoumens nonyuaem ece")?
CdhopmynupyiiTe 0COOCHHOCTH aJITOPUTMA, IPUMEHIEMOTO Ui 0O0y4YeHHs CeTell ¢ camoopra-
turia WTM (anra.: Winner Takes Most - "no6edumens nonyuaem 6onvuie™).

ITo kakoii popmyre onpenensiercs: GyHKIMs coceacTBa HelipoHa nmobdenutenst G(i,X) B kiaccu-

YECKOM aJIrOPpUTME Koxonena?

LlIxana oyenuganus: danibHasl.

Kpumepuu oyenusanusa:

Kaxnp1ii Bonpoc (3a1aHue) B TECTOBOM (pOpPME OLIEHUBACTCS MO0 JUXOTOMHUYECKON IIKAJIe: BBIOJI-
HeHo — 1 O0am, He BbIOJIHEHO — () 0aIOB.

[TpumeHnsieTcs cnenyromast Kaja nepeBojia 6aioB B OLEHKY 110 S-0a/liIbHOW HIKaJe:

- 7-6 0aJJIOB COOTBETCTBYIOT OLIEHKE «OTJHYHOY;

- 5-4 6a/1J10B — OLICHKE «XOPOILLO0»;

- 3 0aJU10B — OLICHKE «yA0BJIETBOPHUTEIbHO);

- 2 02J1710B M MeHee — OLICHKE «HeyA0BJIeTBOPUTEIbHO».

1.3 BOITPOCHI H 3A/JAHUA B TECTOBOH ®OPME

Tema 1. O1HOCIONHBIN EPCENTPOH U MHOTOCIIOMHBIN IEPCENTPOH

Bapuanm 1

1. JInsa pemenus mioxo Gpopmanusyemsix 3a1a4 Ha 9BM ncnonab3yroTcs METOb!:
1) UCKYCCTBEHHOT'O MHTEIIJIEKTA;

2) ONTUMH3AIUY;

3) anmpoKCcUMAaINH;

4) cTaTHCTHYECKOU 00PaOOTKH.

2. OCHOBHBIMU TEOPETUUYECKUMHU MIPOOIEMaMU UCKYCCTBEHHOTO MHTEIUIEKTA SIBIISIOTCS:
1) pa3paboTKa KOMIBIOTEPHBIX METOJIOB U AJITOPUTMOB;

2) KOMIBIOTEpHAS JIOTUKA;

3) mpoOnema mpecTaBIeHNs 3HAHUH;

4) pa3paboTKa KOMIIBIOTEPHOW JIMHTBUCTUKH.

3. YcrpoiicTBa, OCHOBHBIMH KOMIIOHEHTAMHU KOTOPBIX SBJISIFOTCS HEHPOHHBIE CETH, Ha3bIBAIOTCS:
1) HEPOKOMIIBIOTEPHI;

2) CynepKOMIBIOTEPHI;

3) mapasiebHbIe BEIYMCIUTEIbHBIC CUCTEMBL;

4) nepcoHaIbHBIN KOMIBIOTEP.
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4. B xakoM BHJI€ TIEpEIAIOTCSI CUTHAIBI MEXKTy HelpoHaMu?
1) B BUJIE 2IEKTPUYCCKUX UMITYIIBCOB;

2) B BHJIC CBETOBOT'O CHTHAJIA;

3) B BU/IC 3ByKOBOT'O CHTHAJIA;

4) B BHJIe XUMHUYECKHX BEIICCTB.

5. buosnoruueckue HEHPOHBI MPEICTABISIOT COOOW HEPBHBIC KIETKH, COSAMHIEMBIC MEKIY COO0H
(3aKOHYHUTE OMPEJICTICHUE)

6. YcraHoBUTE MPaBUIIBHBIN MOPSIIOK NEHCTBUA (OPMHPOBAHUS HEMPOHHOW CETH ISl PELICHUS
KOHKPETHOH 3aJjaun

C - cocmoum 6 3a0anuu mooenu HelupoHa,

E — yemanoenenuu mononocuu ceazei

D - oyenxa cocmosanusa mnooicecmea X

F - popmuposanuu mnosicecmsa eecos ceazeii

K - coxpanenue coomeemcmesus I, komopoe nokasvieaem cnocod omoopasjicenusi MHodxcecmea X

6 X.
7. YCTaHOBUTE COOTBETCTBHE TEPMHHA U ONPEAEICHUS

Tepmun Omnpenesienne
1. OcnoBHas Mmogensb |K) npencraBisier co0OH yCTPOHCTBO, COCTOSINEE M3 CETYATKH S CEHCOPHBIX
IepUenTpoHa AJIEMEHTOB, KOTOPBIE CIy4YailHbIM OJMHAKOBBIM 0Opa3OM COEIMHEHBI C acco-

LIUAaTUBHBIMHU 3JIEMEHTAMH BTOPOil ceTyaTku A

2. [Mpenmymectsa | f) ycToiunBbIC M HalIS)KHBIE HEHPOCUCTEMBI MOTYT CO3/IaBATHCSI U3 HEHAICK-
HEHPOKOMIIBIOTEPOB HBIX 3JIEMEHTOB, UMEIOINX 3HAYUTEJIbHBINA pa30poc
3. Heiiponnas cethb €) KaK MpaBHJIO, SIBJISICTCS] BRICOKOCBS3HOW CETBIO MPOCTHIX MPOIECCOPOB




Bapuanm 2

1. Yemy paBHa peakIiys Bcel HEUPOHHOM ceTn?
1) IIponopiroHaIbHA CYMME B3SITBIX C ONPECICHHBIME BeCaMH PEAKIIHiA JJIEMCHTOB acCOIHa-

THUBHOM CETYATKHU,
2) [IponopuroHaabHa CyMME KBaJIpaTOB 3JIEMEHTOB aCCOIMATUBHOM CETYATKHU, B3SITHIX C ONpe/e-

JICHHBIMU BECaMHU PEaKIIMii;
3) [IponopimoHanbHa CyMME B3SIThIX CO CIIy4ailHBIMHU BECaMU PEaKIUN 3JIEMEHTOB aCCOIIUATUB-

HOM CETYaTKH;
4) IIponopunoHanbHa CyMME KBaIpaTOB Pa3HOCTEH, B3SATHIX C ONPEEIIEHHBIMA BECAMU PEAKIIUI
JJIEMEHTOB ACCOLMATUBHON CETYATKH.

2. Ilpu KakuXx yciaOBUSAX HACTYHAeT CXOAUMOCTh O0YYArOIEero ajaropuTMa Jyis HeHpoHHOM ceTu
THUIIA IEPLUENTPOH?

1) npu npaBUIBHON Ki1acCH(UKAIMU BceX 00pa30B ¢ MOMOIIBI0 HEKOTOPOTO BEKTOPA BECOB;

2) pu MpaBUWIBHOM Kiaccu(UKaIul BceX 00pa3oB;

3) npu yaCTUYHOM NPaBUIbHON Kiaccu(UKaluu Bcex 00pa3oB;

4) npu HenpaBUIbHON KIaccuuKkauu Bcex o0pa3oB.

3. Kto sBisieTcst aBTOpOM MIeH TECTa Ha HHTEILICKTYaTbHOCTh CUCTEMBI UCKYCCTBEHHOTO MHTEII-
nekra’?

1) A. TrropuHr;

2) H. Bunep;

3) K. lllennomn;

4) ®on HetimaH.

4. Kak Ha3bpIBacTCsl MHTEIUIEKTYyaIbHas IIpOrpaMMa, CIIOCOOHas IeaTh JIOTHUYECKUE BBIBOJIBI Ha
OCHOBaHUU 3HAHUI B KOHKPETHOM MPeAMETHOI 00acTu 1 oOecreunBaroias peneHne crnenuGuuecKux
3anayq?

1) sKkcniepTHas CUCTEMA,

2) pemiarens 3a/1a4;

3) cucrema ynpaBieHus 0a3amMu JaHHBIX;

4) cuctema yrpaBJlieHUs OpraHu3aIuei.

5. IIporpaMMBbl HCKYCCTBEHHOTO MHTEJIEKTA OTINYAIOTCS OT IPYTUX MPOrpaMM
(3aKoHYHMTE OIpeIeNIeHUE)

6. YcraHOBHTE MPaBUIIBHYIO NMOC/1€10BATEJBHOCTD JICHCTBHI B aJITOPUTME TOA00pa BECOB!
C - mpu cirydaifHO BRIOpaHHBIX 3HAYSHHSIX BECOB Wij Ha BXOJ HEHpOHA MOAAeTCsl 00yJarOHii
BEKTOP X M PAaCCUMTHIBACTCS 3HAUCHUE BBIXOJHOTO CHTHANA Yj C 3alaHHBIM 3HaueHHeM di  yTOUHSFoTCsI

3HA4YCHHA BECOB.
D - AHAITU3UPYETCA 3HAYCHUEC Yi COBIIAAACT JIU C OKUIACMbIM 3HAYCHUEM dl, TO BCCOBLIC KOB(I)(l)I/I—

IHUCHTHI Wij HC U3MCHAIOTCH.
F - Ecou yi:O, a COOTBCTCTBYIOIICC 3aITaHHOC 3HAYCHHUC di:]., TO 3HAYCHUA BECOB YTOUHAIOTCA B

COOTBETCTBHH C (hOpMYIIOH
rie t 0603HayaeT HoMep MPEABLAYINETo KUK, a (t+1) — HoMep TeKyIero nukJa.
E - Eciu yi=1, a cooTBeTcTBYyOIIICE 3a1aHHOE 3HaueHue di=0, TO 3Ha4YCHUS BECOB YTOYHSFOTCS B

COOTBETCTBUH C (popMyron
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rie t 0603HayaeT HOMEp MPEABLAYINETo MUK, a (t+1) — HoMep TeKyIero nuKJa.
K - ebicmpausaem npoyecc 3axnouenus

7. YCTaHOBUTE COOTBETCTBUE TEPMHUHA U ONIPEICIICHUS

Tepmun Onpenenenne

1. OrmuurensHas 4ep- | K) ucronp3oBaHie MOICIUPOBAHUS 3HAHUMN JUIS PEILICHUS 331a41 U3 KOH-
Ta MHTEUIEKTYaIbHbIX | KPETHON MPOOIEeMHON 00IacTH
CHCTEM

2. Bup cBs3u MOHOTOH- | ) BO30yKaarorire 1 TOPMO3SIIUE CBSI3U
HOW CJIOMCTON HEUpOH-
HOW CETH

3. MHOroCI0iHas €) Ha3bIBACTCs MOJHOCBSI3HASI HEHPOHHAS CETh
HEWpOHHAs CETh, B KO-
TOPOM KaXIblid HEUPOH
IepeaacT CBOM BBIXOJI-
HOM CHTHAJI OCTaJIbHBIM
HEHWpOHaM, B TOM YHUCIIE
u camoMy cebe

Tema 2. Metoasl 00y4deHHs HEHPOHHBIX ceTeil. MeToa 00paTHOro pacrpoCTpaHEHHS OIIHOKH

Bapuanm 1

1. Uto neXUT B OCHOBE CTPATETHH aIrOPUTMa 00PaTHOTO PACIPOCTPAHCHUS ONTHOKH:

1) motGop BECOB MHOTOCIIONHOM CETH C MPUMEHEHHEM T'PATUCHTHBIX METOJIOB ONITUMHU3AIINN;
2) noa00p BECOB MHOTOCJIONHOM CETH ¢ MPUMEHEHHEM JIUCKPETU3ALINY;

3) moa0op BECOB MHOTOCIIONHOW CETH ¢ TPUMECHEHUEM KBAaHTOBAHUEM;

4) moa0op BECOB MHOTOCJIOWHOW CETH C MPUMEHEHHEM BBIJICIICHUS] 00bEKTOB.

2. AnropuTM 00paTHOTO pacpocTpaHeHus omMOKH ) PEKTUBHO TPUMEHSETCS IS

1) 0Oy4eHuss MHOTOCJIOIHOIN HEHPOHHOH ceTH;

2) hhopMUpOBaHMS APXUTEKTYPbl MHOT'OCJIOWHON HEUPOHHOM CETHU C IIIyMOM;
3) uckaxkeHust 00yueHHsI MHOTOCTIOWHOW HEMPOHHOM CeTH;

4) BbIOOpaA yKCIIa HEHPOHOB.

3. B ciiyuae eaunuyHOM 00y4aroieit Beioopku (X,d) rieneBast GyHKIIUS ONPENENeTCs B BUIC:

1S gy
0 E(W)—Zkzzl,(yk dy) ;

M
E(w) = Z(yk _dk)z
2) k=1 ;

3 5
E(w) =£Z(Yk —dy)
3) k=1 :

4) E(W) = %i(yk _dk)s'

4. Tpu GonbIEM KONMYECTBE 00YYAOIMX BBIOOPOK j, j=1, p LeeBas QYHKIUSA ONPENETAETCS

B BHJIE.



1)

2)

3)

4)

HHUE)

E(w)=

E(w) =

E(w) =

E(w) =

5. Llenb 00y4eHHsI HEHPOHHOM CETH 3aKIII0YASTCS

12'01 i( () _g(Dy?
21:1 k=1

32 %( () _ gDy
" Mk
2]:1 k=1

P M o
2 2P -d?)
j=1 k=1

1% %( () _ ()3
— y J—

2]:1 k=1 ‘ ‘

(3aKOHUYHUTE TIPEITI0XKE-

6. YcraHoBuTe MpaBIIbHYIO MOC/I€10BaTEIbLHOCTD, KOTOpas 3a/laeT B HelipoHe Tuma "Ananain"
(ADAptive Linear Neuron - aganTuBHbII JIMHEHHBIN HEHPOH) aJlallTUBHBINA TIOA00P BECOBBIX KOA(dHUIH-

E€HTOB
N
a) Ew)=e*/2=(d-(O_wx))*/2;
i=0 y
6) E(w)=e*/2=[d+ (> wx)I/2;
i=0
N
) EW)=e’/2=[d - wx)F/4;
i=0
7. YCTaHOBUTE COOTBETCTBHE MEXIY TEPMUHOM H €T0 XapaKTePUCTHKOM
Tepmun Omnpenesienune
1. Cets Mana- a)
JIaliH C BBIXO-
namu tuna OR Yie
Yace ——

k) ¥no

2. Cetp Maja-
JIafH C BBIXO-

JaMH THIIA
AND

3. Cerp Maga-
JIaliH C BBIXO-
JaMHU MaXKopH-
TapHOTO THUTIA
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Bapuanm 2

1. Ha ocHOBaHMM Kakoil ()OPMyJIbI PACCUMTHIBACTCS BBIXOJHON CHIHAI I-TO HEHpOHA CKPBITOTO
cios OHI/ICBIBaeTCH byHKIMEH:

= f (Z widx;

Du. = f(ZW(l)x

]

4) uj = f(ZWi(jl)xj +2)
i—0

2. OTIMYUTENbHON YePTOM MHTEIUIEKTYaIbHBIX CUCTEM SIBIISIETCS:

1) ucronp30BaHME MOJCTUPOBAHMS 3HAHUH U PEHICHUS 33Ja4l W3 KOHKPETHOW MPOOIEeMHOM
obnacTy;

2) UCIOJIb30BAaHUE CTATUCTUYECKONW 00pabOTKU JaHHBIX;

3) HanMuue pacnpeeneHHON 6a3bl JaHHBIX;

4) moyTHBIN 1epedop BO3MOKHBIX PEILICHUI 3a1a4.

3. Kakue u3 MeTo0B sBIIsitoTCs HanOomee 3GGeKTHBHBIMHA TSI 00YUICHHSI HSHPOHHBIX CETCH:
1) rpailieHTHBIC METO/IBl ONITHMHU3AIINH,

2) METO/bI TUHEWHON ONITUMU3ALINY;

3) metoa Xyka-JlxuBca;

4) meron Hennepa-Mupa.

4. TIporpaMMbI HCKYCCTBEHHOTO MHTEJUIEKTA OTJIIMYAIOTCS OT APYTHX MPOTPAMM:
1) ObicTpoaeicTBUEM;

2) cdepoit npUMeHEeHus;

3) HanmuuueM 0co0oil CTPYKTYpHI;

4) s3bIKOM, HA KOTOPOM OHH HallMCaHBI.

5. CTp@CC, CBSI3aHHBIN C BBIPAXKCHHBIMU HETaTUBHBIMH SMOLIUAMHU U OKa3BIBaIOHIHﬁ BpPCAHOC BJIN-
SIHUE Ha 3[I0POBbE - YXYIIAIOUINHA MpOTeKaHUe NCUX0(PU3NOIOTHIECKUX (PYHKIUH, Ha3bIBAETCS
(3aKOHYMTE MPETIOKEHHE)

6. YcTaHOBHTE MPABUIIBHYIO MOCJIEI0BATEIbHOCTD, KOTOPasi B BEIXOTHOM CJIO€ K-if HEWPOH BbI-
palaTbIBaeT BHIXOHOM CUTHA:

1) Y = f(ZK:WéjZ) f(ZN:Wi?)Xj));
i-0 =0
K N
2) y, = 1O W2 £ wix, +1);
I_K " N
3) Y= f(ZWIEjZ) f(zWﬁl)X,- -1));
i=0 =0

4 S 5
) yo= QWD QWX +2);
i=0 j=0
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7. YCTaHOBUTE COOTBETCTBHE MEXAY TEPMUHOM M €r0 XapaKTePUCTHKOM

Tepmun Onpenesenne

1. Obyuenue K) npexmonaraer onpeeneHue BECOB BCEX CIIOEB CETH;
HEUPOHHOU CeTH

2. Meroapl UCKYC-
CTBEHHOT'O MHTEJI-
JIEKTa

f) [IpumeHstoTCs U151 pelieHus TI0X0 GopMain3yemMbixX 3a1a4 Ha DBM ucmnosnb3y-
FOTCSI METO/IbI

3. Heiipokomibio- | €) YeTpoiicTBa, OCHOBHBIMU KOMITOHEHTAMH KOTOPBIX SIBJISIIOTCSI HEHPOHHBIE CETH
TephI

Tema 3. PagnaibHble HEHPOHHBIE CETU

Bapuanm 1

1. Kakyto cTpyKTypy UMEIOT paJiualibHble HeMpOHHBIE ceTn?

1) cetu ¢ paguanbHOii 0a3uCHON (QyHKIKEH, B KOTOPHIX HEHPOHBI pean3yloT GyHKINH, paaraib-
HO M3MEHSIOIINECS BOKPYT BBIOPAHHOIO IEHTPA;

2) cetu ¢ panuabHON 0a3UCHON (PYHKIMEH, B KOTOPBIX HEUPOHBI PEATH3YIOT JI0ObIEe (PYHKIINY;

3) cetu ¢ paaManbHOM Oa3uCHON (yHKUMEH, B KOTOPBIX HEMPOHBI peain3yrOT KBaJpaTHUHBIE

byHKIUY;
4) cetu ¢ paguanabHOW Oa3ucHOW (YHKIMEH, B KOTOPHIX HEHPOHBI PEaTM3YIOT IMOKa3aTesIbHbIC

byHKIHN.

2. OyHKIMH, HA3BIBAIOT PAANATIBHBIMU 0a3UCHBIME (DYHKIHSIMH, €CITH ONPEACIISIOTCS B BUJIE:
1) ¢(x) = p([x—c|);

2) ¢(x) =sin(x—c);

3) #(x) =cos(x—c);;

4) ¢(x) = Atg(x—c).

3. B pagmanbHBIX HEHPOHHBIX CETSAX POJIb HEHPOHA 3aKIIF0YAETCS:
1) B oTOOpakeHNnHU paanaIbHOI0 MPOCTPAHCTBA BOKPYT LIEHTPA;
2) B pa30MEHUH IPOCTPAHCTBA;

3) B cUMMETpHUH NPOCTPAHCTBA;

4) B yceueHUHU IPOCTPAHCTBA.

4. CurMouniaabHbIA HEHPOH MPECTABIISAETCS B MHOTOMEPHOM IIPOCTPAHCTBE:
1) rUnepIIOCKOCThIO;

2) TUNepCcChUIKOM;

3) My4KOM IJIOCKOCTEH;

4) MOBEpPXHOCTHIO BTOPOTO MOPSIKA.

5. Jlns mepcenTpoHOB, UMEIOMINX (PYHKIIMIO aKTUBAIUH C KECTKUM OTpaHUYSHHEM, OIHUOKa pac-
CUHMTHIBACTCS KaK (3aKOHUYHUTE OTpEIEeTICHHUE)

6. YcraHOBHTE MPaBHIIFHYIO MOCJI€10BATEIBLHOCTb, COOTBETCTBYIOIIYIO aJITOPUTMY TpadrIecKo-
ro uatepdeiica monb3osatenss NNTool
A. - Ha3HaueHue rpaduUYecKuX YNpaBJSIOLIUX SJIE€MEHTOB;
B. - moaroroBka JaHHBIX;
C. - co3naHue HEHPOHHOM CeTH;




D. - o0yuenue cetu;
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E. - nporos cern..
a)B,C A E, D;
0)B,A,C, D, E;
B) A B,C, D E;
rE C,D,B, A

7. YcTaHOBUTE COOTBETCTBUE MEXKIAY TEPMUHOM U €r0 XapaKTEpUCTUKON

Tepmun XapakTepucTHKA

1. Dnoxa K) ogHOKpaTHOE npeicTaBieHUE BCeX 00yYarONMX BXOHBIX JaHHBIX HAa BXOJIbI CETH

2. Ungopma-

?_ﬁa?r? rt:genu;z f) Habop obyuaromux gaHHBIX B m0je "Bxoodwr” (INputs)

info)

3. Bpewmsi|€) 10 HCTEUCHNH YKA3aHHOTO BPEMEHHOTO MHTEPBAsa, BBIPAKEHHOTO B CEKyH/IaX, 00yue-
obyuenus HUE TPEKpaIaeTcs

(time)

Bapuanm 2

1. CurmouabHbIN HEWPOH MPENCTaBISIETCS] B MHOTOMEPHOM MPOCTPAHCTBE:

1) runepIoCcKOCTbHIO;

2) TUNEPCCHUIKOM;

3) my4YKOM IJIOCKOCTEH;

4) NOBEPXHOCTBIO BTOPOTO MOPSIJIKA.

2. PagnanbHblil HEHPOH MPEICTaBISET COOO0M:

1) runepcdepy, KoTopas OCYIIECTBISET pa3/ieIeHUE IPOCTPAHCTBA BOKPYT LEHTPAIbHONW TOUKH;
2) runepOoI0UI, KOTOPBIM OCYIIECTBIISET pa3iesieHUue MPOCTPAHCTBA BOKPYT EHTPAIbHONW TOUKH;
3) TUINEPIUIOCKOCTb, KOTOpask OCYILECTBIISET pa3/ieJIeHHe IPOCTPAHCTBA BOKPYT LIEHTPaIbHON

TOYKH;

4) runepccrlIKy, KOTOpast OCYLIECTBIISET pa3elieHue MPOCTPAHCTBA BOKPYT LIEHTPAIbHOM TOUKH.

3. OCOOEHHOCTD UCTIONB30BaHUS PaIATbHBIX HEUPOHHBIX CETEH 3aKIII0YaeTCs:

1) oTcyTCTBYET HEOOXOAUMOCTh UCTIOTIB30BAHUS OOJIBIIOTO KOINYECTBA CKPBITHIX CIIOEB;
2) uMeeTcst HE0OXO0IMMOCTh UCIIOJIB30BaHHUS OOJIBIIIOTO KOJTMYECTBA CKPBITHIX CIIOEB;

3) He UCTIONB3YIOTCS CKPBITHIE CIIOH;

4) Bce CII0U OTKPBITHIE.

4. CtpyKTypa TUITUYHOW paivaibHON CEeTH BKIIOYAET:

1) BXOHOM CJOM, CKPBITBIN CIIOM C HEUPOHAMHU PaualbHOIO TUIIA U BBIXOAHOM CIIOH;

2) BXOJIHOM CJIOH, CKPBITBIN CIIOW ¢ HEHPOHAMH CUTMOUJAIHOTO THITA U BBIXOAHOM CIIOH;
3) BXOZHOM CIIOH, HE COAEP>KUT JBA CKPBITBIX CIIOEB C HEHPOHAMHU U BBIXOJIHOM CIIOH;

4) BXOJIHOM CIOM, 1BA CKPBITHIX CJIOSI C HEHPOHAMU U JIBAa BBIXOHBIX CIIOSL.

5. Uto ucmnosb3yercs B npoiecce 00ydeHHsi HEHPOHHOM ceTu:

(3aKOHUYHUTE OTIpEICTICHUE)
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6. YcTaHoBHTE MPaBUWIBHYIO MOCJIEA0BATEIbHOCTD YCIOBHS OKOHYAHHS HTEPAIIIOHHOTO TIPOIIEC-
ca aNropuTMa MeToJla HaX0XIeHUs MaKCHMaJIbHOIO MOTOKA B rpade.

a) Bce;

0) eciu Bce AIIEMEHTHI CTOJIONA t MATPUIIBI TPOITYCKHBIX CIIOCOOHOCTEH WIJIM CTPOKH S MIPUHUMA-
IOT 3HAYEHUS PaBHBIC HYIIIO;

B) €CIIU HE CYIIECTBYET LIETH, IPeoOpasyromieil MaTpHIly IPOMYCKHBIX CIIOCOOHOCTEH;

I') eclii riepeOpaHbl BCe BO3MOXKHbBIE IMYTH U3 UCTOYHUKA K CTOKY (S—t).

7. YCTaHOBUTE COOTBETCTBUE MEX/1Y BHJIOM HEHPOHHOH CETH U NPUHIUIIOM (DYHKITMOHUPOBAHHS

Bun Ipunuun GyHKUOHUPOBAHUS

1. Ilpocreiimas
HEUpOHHAs CEeTh
pasnaIbHOro

Tina  (GyHKUHO- | K) MO MPUHIMITY MHOTOMEPHOH HHTEPIOISINHI
HUPYET

2. TlomHOCBs3-
HbIe HelpoHHbIe |T) Mo MPUHIMIY HEPEPHIBHOTO (PYHKITHOHUPOBAHUS

CeTH
3. OOyuaromiasi |€) MOXET pPacCMaTpUBAThCA KaK MaKCHMalbHas CKOPOCTb, C KOTOPOW MPOAYKIIMS
BEIOOpKA TPAHCIIOPTUPYETCS BIOIb 3TOTO pedpa.

Tema 4. Camoopranusyromascs HeiiponHas cetb Koxonena
Bapuanm 1

1. B uéM coCcTOUT OCHOBa CaMOOPIraHU3allMi HEHPOHHBIX CETEM:

1) rnobanbHOE yHopsiA0UeHHEe CeTH Ha OCHOBE OMepaluii, IPOBOJMMBIX B PA3JIMYHBIX JIOKAJIBHBIX
CEerMEHTaX CETH;

B OIpEJICJIEHUH 3HAYCHUS [ICHTPAILHOTO ITUKCENsl OKHA;

2) rnoOanbHOE YIOPsAI0UYEHUE CETH B MTPOLIECCE IBUKEHUS OKHA;

3) rno6anbHOE YHOPSIIOUEHUE CETH Ha OCHOBE OINPEIEICHUs pa3MEPOB OKHa;

4) rno0anbHOE YHOPSAOUYEHHE CETH HAa OCHOBE ONEPALUid, TPOBOJUMBIX B PA3IMUYHbBIX JIOKAIbHBIX
CEKTOpax CETH.

2. O0yueHre cCaMOOPTaHU3YIOIINXCS CETe HEBO3MOXKHO MPOU3BOANTE B CITydae:
1) Hanuuus N30BITOUHOCTH OOYUYAOIINX TAHHBIX;

2) MUHIMaJIBHOTO KOJIMYECTBA 00YJaIOIINX JaHHBIX;

3) TOBTOPSIFOIIETOCS KOJTUYECTBA 00YUYaIOIUX TaHHBIX;

4) oxHO# 00yUaroIIei BEIOOPKH.

3. Llenpro o0ydeHUs CETH ¢ caMOOpraHU3aIliell Ha OCHOBE KOHKYPCHIIMH HEHPOHOB SIBIISICTCS

1) monGop 3HaYeHMI BECOB HEMPOHOB, MUHUMU3UPYIINX 3HAYCHUE 0XKUIAEMOT0 UCKAKEHUS,
OIIEHUBAEMOI'0 MOTPENTHOCTHIO ANMPOKCUMAIIMM BXOJHOTO BEKTOpa X 3HAYEHUSIMU BECOB HEMPOHA-
mooeuTes;

2) moabop 3HaYEeHU BECOB HEUPOHOB, MAKCUMHU3UPYIOIINX 3HAUYEHUE 0)KHIaeMOT0 UCKAKESHHUS,
OLIEHUBAEMOTI'0 MOTPETHOCTHIO ANMIPOKCUMALIMKM BXOJJHOTO BEKTOPA X 3HAYEHUSIMU BECOB HEMPOHA-
MOOEIUTENS;
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3) yBeIMYCHHE 3HAYCHUI BECOB HEHPOHOB, HE U3MEHSIOIINX 3HAYCHUE O)KUIAEMOT0 UCKAKCHHSI,
OILICHUBAEMOTO TIOTPEITHOCTHIO AMMPOKCHUMAIIMH BXOIHOTO BEKTOpA X 3HAUEHUSIMU BECOB HEWPOHA-
noo0eauTens;

4) He U3MEHSETCS 3HAYCHHSI BECOB HEHPOHOB, OIICHUBAEMOTO MTOTPEITHOCTHIO alIPOKCUMAITUU
BXOJIHOTO BEKTOpA X 3HAYCHUSIMHU BECOB HEHPOHA-TIOOSUTEIIS.

4. Yemy paBHa peakiusi Bceil HelipOHHOI cucTeMBbI?

1) IlponopiHoHanbHA CyMME B3STBHIX C ONPEACICHHBIMH BECaMH PEaKIMii 3JIEMEHTOB accolna-
THBHOM CETYATKHU,

2) IlponopioHanabHa CyMME KBaJpaToOB 3JEMEHTOB aCCOLIMAaTUBHON CETYATKH, B3STHIX C ONpeie-
JICHHBIMU BECaMHU PEaKIIMii;

3) IlpomnopuroHanbHa CyMME B3SITBIX CO CIIyYailHBIMH BECAaMM PEaKLUid 3JIEMEHTOB acCOLIMaTHB-

HOM CETYaTKH;

4) IlponopunoHaibHa CyMME KBaJpaTOB Pa3HOCTEH, B3ATBHIX C ONPEJEICHHBIMU BECAMU PEAKLUI
3JIEMEHTOB aCCOLIMATUBHOM CETYaTKH.

5. OCHOBHOW MNPUHIMII PabOThl CaMOOPIaHU3YIOIIMXCS HEHPOHHBIX CEeTel 3aKiIoyaeTcs B TOM,
YTO B IPAaBUJIO 00YUEeHMsI HEHPOHA BBEJIEHA (3aKOHYMTE MIPETIOKEHHE)

6. YcraHOBHTE MPAaBHIIBHYIO MOC/I€10BATEIBHOCTD, KOTOPAs 3a/1a€T MOJIOKUTEIBHYIO 00paT-
HYIO CBSI3b MEX]y HEHPOHAMU B mpoiiecce 00yueHus?

1) Gosee MOIIHBIC BO30YXIAMOIINE HUMITYJIbCHl — 0O0Jiee BBICOKME 3HAYCHUS BECOB —> OOJIbIIAs
AKTUBHOCTh HEHPOHOB;

2) cnabo BBIpaXEHHBIE BO30YKIAIONIME UMITYJIbCHI — 00Jiee BHICOKHE 3HAYEHUSI BECOB — 0O0JIb-
11asi aKTUBHOCTh HEWPOHOB;

3) cnabo BeIpaKCHHBIE BO30YKIAIONINE UMITYJIbCHI — MEHEE BBHICOKHE 3HAYCHUS BECOB — MCHb-
11asi aKTUBHOCTh HEHPOHOB;

4) cmabo BBIpaKEHHBIC BO30YXKIAMOIINE UMITYIHCHI — 00JIee BHICOKHE 3HAUYCHHUS BECOB — MCHEE
3aMCTHadA aKTUBHOCTbH HeﬁpOHOB.

7. YCTaHOBHUTE COOTBETCTBHE MEX]Y NMPABHJIOM YTOUHEHHUS BECOB M COOTBETCTBYIOIIEH (hopmy-
JIOW MEXYy BXOJHBIM BEKTOPOM U BEKTOPOM BECOB HEHPOHOB.

ITpaBuio dopmysia yTOUHEHUS BECOB

1. Heiipon-noGeaurens mo-
JIy4aeT NMpaBo YTOUHUTH
CBOM BEca B HAaIIPABJICHUU
BEKTOpa X, COTJIACHO MpaBH-

1y

k) Woin €= Wyin + a(X - Wwin)’
rzie o- ko3hduuueHT o0ydenus. Beca 0cTaabHBIX HEHPOHOB YTOYHEHUIO HE
IIo4JICKAT.

2. Bce HelpOHBI MTOTydaeT
IPaBO YTOYHHUTH cBou Beca | ) W, <= W +a(X+W,,, ),

B HalpaBJICHUU BEKTOPA X,  |rae o- KOAQPUIHUEHT 00ydeHus.
COTJIACHO TPaBHITY

3. HeiipoHsl ipu mociemo-
BATEIHLHOM MPETBABICHUH | €) W, <— Wi — (X — W, ),

BEKTOPOB Xi 00pa3yioT KO- |rje a- kod(uiment oOoyuenus/
JIOBYIO TaOIUIY

Bapuanm 2

1. Yro mpouCXOIUT CO CBA3IMHU MEXAYy HEHpOHaMU MpU peau3allii alropuTMa oO0y4deHus 1o
npasmity Xe00a:
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1) ycmuiMBaroTCs CBSI3M MEXKTy COCETHUMH HEUPOHAMU;
2) CBSA3M MEXKIY COCETHUMU HEMPOHAMU HE U3MEHSIOTCS,
3) cBSI3U MEXAY COCETHUMH HEMPOHAMHU OCJIa0eBalOT;

4) HapylIaIOTCS U Pa3phIBAlOTCA.

2. llenbro 00yYeHHUs CETH C cCaMOOpraHHU3aIiell Ha OCHOBE KOHKYPEHIIMH HEHPOHOB SIBJISICTCS

1) moxbop 3HAYEHHI BECOB HEHPOHOB, MHUHUMH3UPYIIUX 3HAYEHHE OXKHMIACMOI0 HMCKaXKCHHS,
OLIEHUBAEMOI'0 IMOTPEIIHOCTHIO AMMPOKCUMAIIMM BXOJHOIO BEKTOPaA X 3paueHusMH BecoB HeipoHa-
nmo0eauTens;

2) moxbop 3HAYEHUI BECOB HEHPOHOB, MAKCHMHU3UPYIOIINX 3HAUYEHUE OYKUIAEMOI0 MCKaXKEHHUS,
OLIEHUBAEMOT'0 IMOTPEIIHOCTHIO AMMPOKCUMAIIMM BXOJHOIO BEKTOPaA X 3paueHusAMH BecoB HeipoHa-
mo0eauTens;

3) yBennYeHHEe 3HAYCHHI BECOB HEHMPOHOB, HE M3MEHSIONIMX 3HAYCHHE OXKHMIAEMOI0 MCKa)KCHHS,
OLIEHUBAEMOTI'0 IOTPEIIHOCTHIO AMMPOKCHMAIIMK BXOJHOI'O0 BEKTOpa X 3paueHusMH BecoB HeipoHa-
mo0eauTens;

4) He M3MCHSETCS 3HAYEHHUS BECOB HEHPOHOB, OLEHHMBAEMOI'O IOIPEIIHOCTHIO AIIPOKCHMAIIUN
BXOJIHOT'O BEKTOpa X 3HauenusMu BecoB HEHpOHA-TIO0e TUTEIS.

3. Kakoii nmpuHIMT peanu3yercs B anroputMe ooydeHus o npasmry KoxoHena:

1) «moGenuTelb NOIy4YaeT BCcey- KOHKypupyloliee 00yueHHe;

2) «mmobenuTenb MojydaeT HE BCE U HE Cpa3y»- KOHKypupyrollee oOydeHue ciaabo ycTpaHsieT
MEJIKHME JAETAIN U MPAKTUUECKU HE U3MEHSET OCTAIbHOTO U300pakeHus;

3) «mobenuTensb enurca nHpopManuen co BCEMH OCTaIbHBIMU»- PABHOIIPABHOE COTPYIHUYECTBO
B 00y4eHUU;

4) «obeuTeh HE UMEET IIPEUMYIIECTB»- IPYKECKOES 00YICHHE;

5) «mobeauTelpy Ha3HAYACTCS YHOJIHOMOYECHHBIMH JIMI[AMHU TPYJOBOTO KOJUICKTHBA.

4. buonoruyeckue HEHPOHBI MPEICTABISAIOT COOO0M HEPBHBIE KIETKU, COSIUHIEMbIE MEX Ty COOOM:
1) nenipuramu;

2) CHHAIICaMH;

3) MEXKIICTOUHBIM BELIECTBOM;

4) pa3TMYHBIMU CBSI3SIMU.

5. 'maBHBIM cBOlicTBOM ceTu KoxOHEHa CUMTAETCs] KOMITPECCHS TAHHBIX, COCTOSIIAs B TOM, UTO
oOpasyrolire KJiactep TPYyNIbl JaHHBIX MPEJCTABISIOTCS (3aKOHUHUTE TIPEIIOKE-

HUE)

6. YcTaHOBUTE TPABUJIBHYIO NMOCJIE0BATEIBLHOCTD ICHCTBUH, KOTOpas MPUBEAET K OMpeerie-
HUIO HeMpoHa- moOeIuTeNs:

1) BeIUMCIIEHHE CKAJSPHOTO MPOU3BEICHUS U HAXOXKICHHUS MAaKCUMAIILHOTO M3 BO3MOKHBIX 3Ha-

gernit X W — max

2) BBIYHCJICHUC CKAJIAPHOTO IIPOU3BCACHUA U HAXOXKIACHUSA MUHHUMAJIbHOI'O N3 BO3MOJKHBIX 3HAYC-

3) Ha BBIYMCIIEHUU TIPEJEIBHOIO 3HAYEHHSI CKAJIIPHOTO MTPOU3BEACHUS X W — oo
4) BbIYMCIICHHE CKAJIIPHOTO MPOU3BEACHUS U HAX0K/I€HUS MaKCHMaJIbHOTO U3 BCEX MUHUMAIIb-

HBIX BO3MOXHBIX 3HaueHuii X -W — maxmin.
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7. YcTaHOBUTE COOTBETCTBUE MEXIY (POPMYJION JUIsI KOPPEKIIMHM BECOB B aIrOPUTME OOYUYECHHUS U
npaBuiioM Xeb0a:

[TpaBmio Xe606a dopmyra KOPPEKITUu
1. CBa3p mexy IByMst HEHpOHA- | \\/.. t) =W, (t-1) + oY (0D Ly ()
MH YCHJIMBAETCS, €CJIM 00a !y . ! !
HEWpOHA CTAHOBSTCS AKTUBHBIMU
B OJIUH U TOT K€ MOMEHT BpeMe-
HH.

2. CBs13b MEX BYMSI HEHpPOHA- _ (n=1) v (n)
MU YMEHBIIIACTCSI, €CIIH 00€ KIIeT-

KM CTAHOBSITCSI aKTHBHBIMHU B Pa3-
JIMYHBIC MOMEHTBI BPEMEHH

3. CBs13b MeX 1y IBYMsI HElpoHa- W; (t) =W (t-1)+1/ aYi(n—l) _Yj(n)
MU TIOCTOSTHHA, eCJIi 00a HelpoHa

He QYHKIIMOHUPYIOT

LlIxana oyenuganus: danibHasl.

Kpumepuu oyenusanusa:

Kaxnp1ii Bonpoc (3a1aHue) B TECTOBOM (pOpPME OLIEHUBACTCS 10 JUXOTOMHUYECKON IIKaJIe: BBIIOJI-
HeHo — 1 O0amt, He BbIOJIHEHO — () 0aIOB.

[TpumeHnsieTcs cnenyromast 1Kaja nepeBojia 6ajioB B OLEHKY 10 5S-0aJIbHOW HIKaJe:

- 7-6 0aJIJIOB COOTBETCTBYIOT OLIEHKE «OTJHYHOY;

- 5-4 6a/1J10B — OLICHKE «XOPOILLO0»;

- 3 0aJU10B — OLICHKE «yA0BJIETBOPHUTEJIBHO);

- 2 02J1710B M MeHee — OLICHKE «HeyA0BJIeTBOPUTEIbHO».

1.4 TEMbBI PEQOEPATOB

1. IlepcnextuBs! pazsutus u npumenenns MHC u HelipokoMIbI0TEPOB.

2. “IlpoxusaTue pazmepHocTy’”. U30BITOUHOCTh BXOIHBIX JaHHBIX. | 'eHeTHyeckue anroputMel. OT-
00p BXOAHBIX JAHHBIX JIJIs1 OOYUEHHS CETU C TTOMOIIbIO T€HETHYECKUX aJITOPUTMOB.

3. IIpoGeMsl peanu3alii HCKyCCTBEHHBIX HEHPOHHBIX ceTel. MeTobl peain3alui HCKYCCTBEH-
HBIX HEUPOHHBIX CETEH.

4. HelipoxoMnibroTepbl. OCHOBHBIE XapaKTEPUCTUKH HEHPOKOMITBIOTEPOB.

5. [IpuMeHeHne TeHeTHYECKUX aIrOPUTMOB B 00yUYE€HUN HEUPOHHBIX CETeil.

6. IlpumeHeHne HEHPOHHBIX CETel A CErMEHTAIMH N300pakeHuil.

7. IlepcniektuBsl pa3Buts U npumeHennst MHC u HelipoKOMITbIOTEPOB.

8. CeTb ¢ HEUETKON caMoOpraHu3anyeil B TMOPUIHON CTPYKTYpe.

9. IIpobnemsr peanuzanuu MHC. Meroas! peanuzanuu MHC. HelipokommbroTepsl. OCHOBHBIE Xa-
PAKTEpUCTUKU HEMPOKOMIIBIOTEPOB.

10. IlpuMeHeHNne TEHETHYECKUX AITOPUTMOB B O0yYEHHH HEHPOHHBIX CeTel

11. Cuctemsl HeyeTKOro BeIBOIa Mamaanu-3ane. Moaens Mamaanu-3aie Kak yHUBEPCAIbHBIH
anIpOKCUMATOP.
12. Cuctemsl HeueTKOro BbIBOJIa TcykamoTo.

13. AnropuTm cucteMbl He4eTKoro BeiBoja JlapceHa.

14. KackagHas CTpyKTypa HEUETKO-JIOTHYECKOTO BBIBOJA.
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15. TubpuaHbIiA anropuT™M OOYICHHS HEYETKUX HEMPOHHBIX CETEH.

16. Anroput™m He4eTKo# camoopranuzanuu C-means.

17. YnpouieHHbIH aqroOpuT™M HEYETKOTO BBIBO/IA.

18. [IpumeHeHue anropuTMa caMoOpraHu3aluy Jyuisi 00yueHust HeYeTKOW HEUPOHHOU CETH.
19. CtpykTypa HeueTkor HelipoHHOU cetn TSK.

20. CTpykTypa HEUeTKOW HeHpOoHHOU ceTu Banra-Menpens.

Illkana oyenusanusa: dGanivnas.

Kpumepuu oyenueanus:

Kaotcowvit éonpoc (3adanue) 6 mecmoeoii ghopme oyenugaemcs no OUXOMOMUYECKOU wiKaie:
eévinoaneno — 1 oann, e évinonneno — 0 d6annos.

Ilpumensemca cnedyrwuian wiKkana nepeeooa 6anioe 6 OUEHKy no 5-0a11vHoul wKane:

- 7-6 6annoe coomeemcmeyom oueHKe «OMAUUHON;

- 5-4 6annoe — oyenke «xopouioy;

- 3 0annoe — oyenke «y0061emeopumenbHoy;

- 2 6ann06 u meHnee — oyeHKe «HEYO061eNMEOPUMETIbHOY .
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2 OHEHOYHBIE CPE/[CTBA /I IPOMEKYTOYHOH ATTECTALIHH
OBYYAIOLUXCA

2.1 FAHK BOIIPOCOB H 34AJJAHHUH B TECTOBOH ®OPME
1 Bonpocs! B 3aKkphITOil hopme.

1.1. JIns pemrenus mioxo ¢popMan3yeMbix 3a1ad Ha 9BM HCOab3yI0TCSI METOIBI.
1) HCKyCCTBEHHOI'O MHTEIIIEKTA;

2) ONTHUMU3AINY;

3) anmnpokcUMallny;

4) cTaTUCTHYECKOI 00pPabOTKH.

1.2. OcHOBHBIMH TE€OPeTHYECKHMHU NMP06JIeMaMH HCKYCCTBEHHOT0 HHTEJIJIEKTA SIBJISIOTCS:
1) pazpaboTka KOMIBIOTEPHBIX METOJIOB U aJITOPUTMOB;

2) KOMITBIOTEPHAS JIOTUKA;

3) mpoOnema npeicTaBIeHUs 3HAHUK;

4) pa3paboTKa KOMIIBIOTEPHOU JIMHIBUCTUKH.

1.3. YerpoiicTBa, OCHOBHBIMH KOMIIOHEHTAMHU KOTOPBIX SIBIISTFOTCS HEMPOHHBIE CETH, Ha3bIBAIOTCS:
1) HEPOKOMIIBIOTEPHI;

2) CynepKOMIbIOTEPHI;

3) mapasienbHbIe BEIYUCIUTENbHBIC CUCTEMBL;

4) nepcoHanbHbII KOMIBIOTEP.

1.4. Kakue QyHKIHNU BHIIOIHSAET BXOAHOM CJIOM MHOTOCIOHHOTO mepcenTpoHa?

1) TpaHcinpyeT curHan Ha BBIXOAHOW CII0M MHOTOCJIIOMHOTO IIEPCENTPOHA.

2) VY nanser "mym" u3 curuana.

3) [IepenaeTr BXOJHOM BEKTOP CUTHAJIOB Ha MEPBBIA CKPBITHIN CIIOM.

4) Beruucrnser npou3BoaHYIO IS alropuTMa 00paTHOTO paclpoCTPaHEHHsI OIIUOKH.

1.5. Akcon — npezcTaBisieT co00i OTPOCTOK HelpoHa:
1) BxonaHoit;

2) BrixonHoit;

3) CityuaitHblif;

4) Cpenuwuii.

1.6. Kakas u3 HIKETIepeUnCICHHBIX HEHPOHHBIX CETEH €CTh CETh C OOPATHBIMH CBSA3SIMU?
1) Cetp Koxonena.

2) Cerb XeMMHUHTA.

3) Brixoanas 3Be3na ['poccOepra.

4) PannanbHo — Oa3ucHas ceTh.

1.7. Kakyto (yHKIMIO aKTHBALMU THUIIAa MOKHO NPHUMEHATh NpPU MeToje oOydeHus oOpaTHOro
pacrpocTpaHeHHsT OMMOKKA JUTS KaXIOTO I1ara yIupaBJIeHUs

1) «CTYTICHBKAY;
2) CUHYCOWJIA;
3) KOCUHYCOHJIA;

4) CUTMOHJAIbHAS.
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1.8. Uro B HanbobIIeH cTENEHN BIMAET HAa Pe3yiIbTaT paboThl HEMPOHHOM ceTn?
1) mojenb HeHpoHa,;

2) Beca HEHPOHOB;

3) byHKIMSA aKTUBALINH;

4) TONOJIOTHSI CBSI3CH.

1.9. Yro sBisercs riaBHbIM pe3yibratoM Po3enbnarra?

1) moka3aTenbCTBO CXOAMMOCTH HPOLEIYPhl 00y4YeHHs MEePCeNTPOHA K PELICHHUIO MOCTABICHHON
3ajauy,

2) BbIZICJICHHE KJ1acca 3a/1a4, KOTOPbIC OHOCIOWHBII EPCENTPOH PEIIaTh HE MOXKET;

3) pa3paboTka aaroputMa OOpPaTHOTO PACHPOCTPAHEHHS OIMIMOKHU JJIsl 0OYUYEHUSI MHOTOCIOMHOTO
IIePCeNTPOHa,

4) yTBepKIeHHE, UTO HEHPOHHBIE CETH TPUMEHHUMBI JUISI peIIeHHs 0001 3a1aun.

1.10. Kakyto mapajurMmy HCKYCCTBEHHOTO MHTEIICKTA PEaTH3yIOT HEHPOHHBIC CETH?
1) CUMBOJIBHYIO;

2) KOHHEKITHOHUCTCKYIO;

3) TEXHUYECKYIO;

4) uTepallMOHHYIO.

1.11. KaxoBbI THIUYHBIE IPUITIOKEHHSI HEUPOHHBIX CETeH?

1) KJaccupuKanus 00pa3os,;

2) 00paboTKa CUMBOJIBHBIX CTPOK;
3) acCcOIMAaTUBHAS MTaMsTh,

4) pacro3HaBaHHe 00pa3oB.

1.12. Kakue u3 NepeyucIeHHbIX HUKE CBONCTB XapaKTEPHBI /111 HEHPOHHBIX ceTeil?
1) MaccoBblIii mapasieu3mM 00paboTku HHPOPMALIUH;

2) GYHKIIMOHUPOBAHHKE T10 33/IaHHOMY alITOPUTMY;

3) YCTOMYHMBOCTD K IIyMaM U UCKaKCHUSM CUTHAJIO;

4) 00001ICHUE PEe3yIIbTATOB.

1.13. Kakyto ¢pyHKIHIO peanu3yeT accoluaTUBHAs MaMITh?

1) knaccupuuupyer BXOTHON OOBEKT;

2) BOCCTAHABJIMBACT MOJHBIM 00pa3 MO YaCTHYHBIM JIAHHBIM;

3) 3a1aeT COOTBETCTBUE MEKIY HEHPOHAMH U BXOJHBIMH O0OBEKTAMH;
4) ycraHaBIuBaeT ()yHKIIMOHAIBHYIO 3aBUCUMOCTb.

1.14. Kakue u3 HUXKenepeuncIeHHbIX 0COOEHHOCTEN MPUCYIIN TPAAULMOHHBIM BIUYUCIUTEIbHBIM
cucremam?

1) HeOOXO0JMMO TOYHOE ONMCAHUE ATOPUTMA;

2) UCKa)XCHHS IaHHBIX HE BIUSIOT CYIIECTBEHHO Ha PE3YIIbTAT;
3) ka1l 00pabaThIBaEMBbIii OOBEKT SIBHO YKa3aH B MAMSTH;
4) HeoTpUIaTENbHBIC 3HAYCHUS TEPEMECHHBIX.

1.15. Yro nmpencrapiuser coOoi 3aJauHUK MPU 00YUEHUU HEHPOHHBIX CETeH?
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1) Habop MPUMEPOB C 3aJaHHBIMH OTBETAMHU;

2) HabOp HEPEUICHHBIX 337134,

3) COBOKYITHOCTbH BXOJIHBIX TaPaMETPOB;

4) cobpaHre HHCTPYMEHTOB U3yUYEHUs YEJIIOBEUECKOT0 MO3Ta .

1.16. Kak neiipon MakKamnoka-Ilutca onpenensier cBoe coctosHue?

1) cpaBHUBAET B3BEIICHHYIO CYMMY BXOJHBIX CUTHAJIOB C [IOPOTOBBIM 3HAUCHUEM;

2) BBIYHCIISACT 3HAYCHUE HEMPEPHIBHOW (YHKIIMU OT B3BEIICHHOW CYMMBbI BXOHBIX CUTHAJIOB;
3) nopaet Ha yCTPOHCTBO COCTOUT U3 CETYATKU CEHCOPHBIX 3JIEMEHTOB;

4) cpaBHUBACT C BXOJJHBIMU CUTHAJIAMH.

1.17. B kakux o0yacTsax MPUMEHSIOTCS HEHPOKOMITBIOTEPHI?

1) nans pernieHus 3a1a4 UCKYCCTBEHHOTO MHTEIUICKTA,;

2) B CUCTEMax YIPaBJICHUS U TEXHUYCCKOTO KOHTPOJIS,

3) 1 TOCTPOEHHSI KOMITUIIATOPOB IPOrPaMM;

4) nast co37aHus CICIIMATBHBIX BRIYUCIUTEIICH MapaieIbHOTO JICHCTBHUS.

1.18. Kakwue cocrosHust umeroT Heiiponsl MakKamnoka-IIurca?
1) mro60e 3HaueHue u3 uarepnana (0,1);

2) nro0oe 3HaueHue u3 uaTepsaia (-1,1);

3) Mpou3BOJIbHBIEC 3HAUCHHUS;

4)0ml.

1.19. Kak nomkeH U3MEHAThCS BeC BX0/1a HeiipoHa 1o npaBuiy Xeb6a?

1) Bec BX0/1a JOJDKEH YMEHBIIATHCS TP KOPPEIIAILIUHA MEKIY BXOJOM U BBIXOJOM HEHpOHa,;
2) BeC BXOJ1a JIOJDKEH YBEIMUYUBATHCS IPU KOPPEISILIMKA MEK/TYy BXOJOM M BBIXOJIOM HEHPOHA;
3) Bec BXo/1a JIOJIKEH OCTABAThCSI MOCTOSIHHBIM;

4) Bec BX0J1a IOJDKEH OOHYJISATHCSL.

1.20. Kakue ycinoBus sIBISIOTCS JOCTATOUHBIMU /ISl CXOJMMOCTH NMEPEXOAHBIX MPOLIECCOB B CETH
Xondwunna?

1) oTcyTcTBHE aBTOCBSI3H;

2) HEOTPHLIATEIILHOCTh BECOBBIX KO (PHUIIMEHTOB;

3) CHUMMETPUYHOCTh MAaTPHUIII BECOB;

4) cymecTBOBaHUE XOTsI ObI OIHOTO JOIMYCTUMOTO PEIICHUSI.

1.21. Kakue cetu Xomn¢uiaa JaroT Jy4llde M0 Ka4ecTBY pelIeHHs 3aJjaud KOMMUBOsDKEpa?
1) cetu ¢ mOPOroBoit OMHAPHOM (YHKIIKEH aKTHBALIUH;

2) CeTH ¢ CUTMOMIAIbHOM (DYHKITHEH aKTHBAIINH;

3) ceTH ¢ TUHEHHON QyHKIMEH aKTUBAIINHY;

4) ceTu ¢ IOPOTOBOI OHUITOISAPHON (PYHKIIMHEH aKTHBAIHH.

1.22. Kakue U3 MEepeUUCICHHBIX HUKE CBOWCTB MPHUCYIIH TPATUIIMOHHBIM (YETKHM) HEUPOHHBIM
ceTam?

1) crtocoOHOCT K 00yUYCHHIO;

2) BBICOKAs CTETEeHb Mapajiein3Ma

3) HaJIeKHOCTB;

4) ipocToTa OOBSICHEHUS MTOTYUYECHHBIX PE3YIHTATOB.
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1.23. Kakumu cBoiicTBaMH 00J1a1al0T HEHPOKOMITBIOTEPHI AJIsl pEIICHUS 3a/1a4 Paclio3HABAHUS
obOpazoB?

1) manasi pa3psAAHOCTh OIICPAH/IOB;

2) nosiHasi pa3psAIHOCTb ONEPaHIOB;

3) ucrnonp30BaHUE ONEPALHi ¢ PUKCUPOBAHHON TOYKOH;

4) UCTOJIb30BaHME OIEpallid ¢ TIaBAOLIEH TOUKOM.

1.24. Kakue u3 HHKENEePeUnCIeHHBIX HEMPOHHBIX CeTel MocCIIe Mmoaun Habopa BXOHBIX CUTHA-
J10B O YHKIIMOHUPYIOT HEMPEPHIBHO?

1) MHOTOCTIOIHAS CETh,

2) MOTHOCBSI3HAS CETh;

3) CIIOUCTO-IIUKINYECKAS CETh;

4) HeueTKuEe HEUPOHHBIE CETH.

1.25. Kak dhopmynupyercs pemaroiiee npaBuio, OCHOBaHHOe Ha ¢opmyne baiieca?
1) oOBexT X mpuHaIekKUT Kinaccy Ci ¢ MUHMUMAaJIbHBIM 3HAYEHHUEM arloCTEPHOPHON BEPOSTHO-

cru P(Ci|x);

2) 00BEKT X mpuHAUIeKUT Kiaccy CiC MakCHMalbHBIM 3HAYCHHUEM AallOCTEPUOPHOI BEPOSITHO-
cru P(Ci|x);

3) 00bekT X npuHaIeKUT Kiaccy Cic HyJIeBbIM 3HAUYCHHEM allOCTEPHOPHOW BEPOSTHO-
cru P(Ci|x);

4) o0bexT X npuHaAIekKuT Kiaccy Ci co 3HaueHueM anocrepuopHoii Bepositnoct P(Cilx), paBHO#
CIIMHUIIC.

1.26. Kakue orpaHrdeHuUs] BOZHUKAIOT IPH MOIBITKE OCYIIECTBUTh 00ydeHUE HEMPOHHON CETH KaK
penieHue 3a1a4i ONTUMHU3AUN?

1) acTpOHOMHYECKOE YUCIIO TTapaMeTPOB;

2) He0OXOIUMOCTh BBICOKOTO Mapaiien3Ma pu 00yIeHNH;

3) HEOOXOAUMOCTh HAUTH JOCTATOYHO MIMPOKYIO 00JIacTh, B KOTOPOI 3HAYEHUS BCEX MUHUMU3H-
pyeMbIX QyHKUIUN OJIM3KH K MUHUMaJIbHBIM

4) HEOOXOIMMOCTh UCITOJIB30BAHUS AJITOPUTMOB I[ETOYUCICHHON ONTUMHU3AIUN

1.27. Tlouemy paauanbHble (PYHKIIUN HA3BIBAIOT (DYHKIMSIMU JIOKATHHOMN almpOKCUMAaInu?

1) paguanbHble GYHKIIMM UMEIOT HEHYJIEBbIE 3HAUE€HUS B OTPAaHMYEHHONW 00J1aCTH MTPOCTPAHCTBA,;
2) paauanbHble PYHKIIMH UMEIOT apTyMEHThI OTPaHUYEHHONW Pa3MEpPHOCTH;

3) paauanbHbie GYHKIMU MTOIXOST IS PEIICHNUS TF00BIX 3a/1a4;

4) paauanbHble QYHKIUH UMEIOT IPOU3BO/IHBIC.

1.28. Kakoii u3 BHJIOB HHTEPIPETAIIMH BBIXOIHBIX CUTHAJIOB CETH 00ECTIEYMBAET MAKCHMAaIbHOE
KOJIMYECTBO KJIACCOB MPU 33JaHHOM YHCJI€ HEHPOHOB B BHIXOJHOM Ci10€?

1) mpaBuso "mobenurens 3abupaet Bee'",

2) 3HaKOBasi UHTEpIpETAIIHS;

3) mopsiAKOBasi UHTEPIIPETAIIHS,

4) HauboIbIIEMY MOAYJIIO OTPUIIATENBHBIX AJIEMEHTOB UHJIEKCHOM CTPOKH.

1.29. Yro peanu3syeT paanaibHBII HEHPOH B TPOCTPAHCTBE BXOAHBIX CUTHAIOB?
1) runepnockocTs;

2) runiepcdepy;
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3) mapy runepruIocKOCTel;
4) nepeceueHnEe MHOXKECTBA TUIIEPILIOCKOCTEN.

1.30. Kakum 00pa3oM Mpou3BOIUTCS OTHECEHUE O0BEKTA K ONPEEIICHHOMY KJIACcCy MPHU KJIACCH-
¢bukanuu 6e3 yunrens?

1) myreM cpaBHEHHSI 00BbEKTA C TUITMYHBIMH 3JIEMEHTaMHU PAa3HBIX KIACCOB U BBIOOpA M3 HUX OJIH-
Kauuero;

2) myTeM CpaBHEHHsSI 00BEKTa CO BCEMH JICMEHTAMHU PA3HBIX KJIACCOB U IMPUMEHEHUS TPOIICTypPhI
rOJIOCOBaHUS,

3) mytem cpaBHEHHS 00BEKTA CO BCEMH AJIEMEHTAMU MHOXKECTBA JIOMYCTUMBIX TOUEK.

4) myTeM cpaBHEHHS Pa3HOCTH BBIXOIHBIX CUTHAJIOB CETH Ha BYX, CICAYIOIIUX JPYT 3a IPYroM
UTEpaIHsIX.

2 Borpocsl B OTKpBITOM (opMme.

2.1. OGyueHue nepcenTpoHa 3aKI0YaeTCs B (3aKOHUYHUTE OTpPEICTICHUE)

2.2. Yucio pazgenstomux rumnepruiockocterd st peanm3anuu Gyakimn WCKITIOYAIOIIEE
NJIN Ha HelpOHHOM ceTH paBHO (3aKOHYMTE OIpE/ICTICHUE)

2.3. CBs13u MEXy CIOSMH HEHPOHHOH CETH SIBJISIFOTCS BO30YKIAIOLIMMH, €CIIM OHU UMEIOT
(3aKOHUYUTE OIIpE/ICIICHUE).

2.4. 3HavyeHus1 yHUTIOISIPHOW (DYHKIIMK CUTMOUIATFHOTO HEMPOHA U3MEHSIOTCS B AMAIa30HE
(3aKOHUYHUTE OTpE/ICTICHUE)

2.5. OO0mayHble TEXHOJOTMM — TEXHOJIOTHH, TpeaocTapisiomme IT-pecypcel B Buze
(3aKOHYHUTE OTPEIICIICHHE)

2.6. HazoBute 00nacTe 00y4eHHs, KOTOpas JaeT KOMITBIOTEPAM BO3MOXKHOCTH YYHTHCS BBITIOJ-
HSTP 3371249 CAMOCTOSATEIHEHO (3aKoHUHTE OMpeIeIeHue)

2.7. Ilpouieccom oOyueHMst HEHPOHHOM CETH Ha3bIBAIOT MPOLIECC MOACTPOIKHU

(3aKOHYUTE OTIpEICTICHUE)

2.8. 3HaueHue (YHKIMM aKTHBALIUU XapaKTepHU3yeTcs (3aKOHUYMTE OIpeesICHUE)
HEWpOoHa.

2.9. Pa3paboTku B obmactu HCKYCCTBEHHOTO MHTEJUIEKTa HaIPaBJICHBI
Ha pa3paboTKy (3aKOHYMTE OTpEJICIIEHUE) CUCTEM.

2.10. Ha pe3ynbrar paboThl HEHPOHHOH CeTH B HAMOOJBIICH CTETIEHU BIHSET (3a-

KOHYHUTE MpeI0KEHNE) CBA3EH.
2.11. Kakyro napagurmy UCKyCCTBEHHOTO HHTEIJICKTA PEa3yl0T HEHPOHHBIE CETH

(3aKkoHYHTE OMpeieNieHne).

2.12. OTtka3 KOMIOHEHTa (HeHpOoHa WM CHHANITUYIECKOH CBSI3M) HEHPOHHOM CETH MPUBOINT K

(SaKOHtﬂ/ITC OHpCI{CJ’ICHI/IC) XapPaAKTCPUCTUK CCTH.

2.13. AcconmaTHBHAS MaMSITh pean3yeT QYHKINIO BOCCTAHOBJICHHUS TIOJTHOTO 00pasa 1o

(38.KOH‘-II/ITC OHpCIleJ'IeHI/IC) JaHHBIM.

2.14. Helipon MakKamnoka-ITurca ONpeeIseT CBOE COCTOSIHHE,
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CpaBHMBAs B3BEILICHHYIO CYMMY BXO/IHBIX CUTHAJIOB C (3aKOHYMTE OTIpEIeNICHHUE).

2.15. Jlna pemenuss miaoxo ¢opmanuzyeMbix 3agad Ha OBM  HCHONB3YIOTCS METOJBI
(3aKOHUYHKTE OTIpPEICIICHNUE).

2.16. YcrpolicTBa, OCHOBHBIMU KOMITOHEHTAMH KOTOPBIX SIBJISTFOTCSI HEHPOHHBIC CETH, HA3bIBAIOT-
cs (3aKOHUYHMTE OTpEICTICHHUE).

2.17. CurHansl MeXIy HEHpOHAMH TEPEAAIOTCS B BHJE (3akoHuMTE TIpEN-
JIO’)KCHHE).

2.18. OCHOBHBIMHU TEOPETUYECKUMHU MPOOJIEMaMH HCKYCCTBEHHOTO MHTEIICKTA SBJISIFOTCA  pa3pa-
00TKH (3aKOHYHUTE OTIpE/ETICHNE) METOOB M AITOPUTMOB.

2.19. buonoruueckue HEUPOHBI MPEACTABIAIOT cO00M HEPBHBIE KIETKH, COCTUHIEMbIE MEKIY CO-
Ooi (3aKOHUYHMTE OTpEICTICHUE).

2.20. Peaxiusi Bceil HEHPOHHOM CHCTEMBI MPOMOPIUOHAIBHA CYMME B3SITHIX C ONPEACICHHBIMU
BECaMH (3aKOHUYUTE OIpEIETICHNE) aCCOLMATUBHON CeTUYATKH.

2.21. Kto sBNsieTCS aBTOPOM HJIEH TECTa Ha WHTEIUIEKTYAJIbHOCTh CHCTEMBI HCKYCCTBEHHOTO WH-
TEJUIEKTa (3aKOHYMTE NPEITIOKEHHE).

2.22. CXoauMOCTh OOYYaroIIero ajropuTMa Juisi HEHPOHHOW CETH THIA MEPUENTPOH HACTylaeT
npu (3aKOHYHTE MPEIIOKECHNE) KIacCu(UKAIIUN BCEX 00pa30B C OMOIIBIO HEKO-
TOpPOTO BEKTOPA BECOB.

2.23. IlporpaMMbl HCKYCCTBEHHOTO HHTEJUICKTa OTJIMYAIOTCS OT JAPYIHX HIpOrpamMm
(3aKOHYMTE ONpEIEIICHUE).

2.24. Eciin pebpa rpada onpeaesnsroTcs yopsa04eHHBIMH ITapaMyl BEpPIIMH, TO OHH Ha3bIBAIOTCS
nyramu U rpad G Ha3pIBaeTcs (3aKOHYHUTE OIIpE/IETICHUE)

2.25. VnTemnekryanpHas Mporpamma, ClocoOHas JenaTh JOrMYECKHE BBIBOJbl HA OCHOBaHWUHU
3HaHUI B KOHKPETHOW MPEIMETHOM 00JIacTH M 00eCTIeYrBAONIas PEUICHHE CIICIM(PHUSCKIX 3a/1a4 Ha3bI-
BaeTCs (3aKOHYMTE OIIpEJIeNIEHUE).

2.26. IlepBblii coli TpeXcIOHHOW HEMPOHHOW CETH HA3bIBACTCS (3akoHUMTE
OINpE/ICTICHHE).

2.27. KonnuecTBO HEHPOHOB B KaXJIOM CIIO€ MHOTOCJIOWHOW HEHPOHHOH CEeTH MOXKET OBITh
(3aKOHYMTE TPEATIOKEHHE).

2.28. B mporecce oOydeHns: HEHPOHHOW CETH HCIOJB3YETCs (3aKkoHUMTE
MPEUIOKEHUE).

2.29. MHorocnoliHasi HEWPOHHAs CETh, B KOTOPOW KaKIBIH HEWPOH TepeaaeT CBOW BBIXOIHOM
CHTHAJI OCTaJIbHBIM HEMpOHaM, B TOM YHCJIE U caMOMy cebe Ha3bIBaeTCs (3aKoHuMTE
MIPEJUIOKEHUE) .

2.30. IlpenoOpaboTka JaHHBIX B MHOTOCJIOMHBIX HEHPOHHBIX CETAX 3aKJIIOYaeTcs B
(3aKOHYHTE TPEATIOKEHHNE) BXOIHBIX TaHHBIX.

3 Bonpochl Ha YCTaHOBJIEHUE MOCIIEI0BATEIIbHOCTH.

31 YcranoBure MMPaBUIBHYIO MOCJIACA0BATECIBHOCTD DJICMCHTOB, U3 KOTOPBIX COCTOUT OCHOBHAs
MOJEJIb NEPLENTPOHA

a) YCTPOMCTBO COCTOUT M3 CETYATKH S CEHCOPHBIX DJIEMEHTOB, KOTOPBIE CIIyYaHBIM 00pa3oM CO-
€IMHEHBI C aCCOIMATUBHBIMU DJIEMEHTAMH BTOPOU CeTuaTKu A,

0) yCTpPOHCTBO COCTOUT M3 CETYATKU S CEHCOPHBIX JIEMEHTOB, KOTOPHIE )KECTKO COSTMHEHBI C ac-
COLIMaTUBHBIMH AJIEMEHTAMU BTOPOU CeTUaTKu A,
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B) YCTPOMCTBO COCTOUT M3 CETYATKU S CEHCOPHBIX AJIEMEHTOB, KOTOPbIE 000COOJICHBI OT aCCOIH-
ATUBHBIX JIEMEHTOB BTOPOM ceTuaTku A;

') YCTPOMCTBO COCTOUT M3 CETYATKH S CEHCOPHBIX 3JIEMEHTOB, KOTOPBIC HE CBSI3aHBI C aCCOIHa-
THUBHBIMHU 3JICMCHTaAMU BTOpOﬁ ceTuaTku A.

3.2. Kakas nmocie1oBaTeIbHOCTh YCTaHABINBACT PEAKIUIO BCe HEHPOHHOM CUCTEMBI

a) peakuus IPONOPLHUOHATIbHA CYMME B3AThIX C ONpPEIEIEHHbIMU BECAMH PEaKLUi JIEMEHTOB ac-
COLIMaTUBHOM CETYATKHU;

0) peakuusi 0OpaTHO MPONOPLUOHATIbHA CYMME KBaJPATOB 3JIEMEHTOB aCCOLMATUBHOM CETUaTKH,
B3STBIX C OIIPEIEICHHBIMU BECAMU PEAKLIUM;

B) peaklus MPONOPLHOHAIBbHA CYMME B3SITBIX CO CIIy4ailHBIMH BE€CaMU pEaKLMil 3JIEMEHTOB acco-
LIMaTUBHOM CETYATKHU,

') peakiys MpOoNOpLUUOHAIIbEHA CYMME KBaJpaTOB Pa3HOCTEH, B3ATBIX C ONPEIEICHHBIMH BECaMHU
peakIuil 3JIEMEHTOB aCCOLMAaTUBHON CETYATKHU.

3.3. YcTaHOBUTE NMPAaBUIIbHYIO MOCJIEA0BATEIbHOCTD, KOTOPAsi ONPEAETseT YCIOBHS BBISBICHUS
CXOAMMOCTH 00yYaroIero alropuT™Ma Juisi HEBUPOHHOM CeTH TUIa NMEePIENTPOH

a) MpU MPaBUIILHON KJIacCU(UKAIIUU BceX 00pa30oB € MOMOIIBI0 HEKOTOPOTO BEKTOpPA BECOB;

0) npu MpaBUILHOM KIacCU(pHUKAIIUU BCEX 00pa3oB;

B) MpU YaCTUYHOW BEPHOU KIlacCHU(pUKALIMU BCEX 00pa30B;

T') IpY HETPaBWIILHOW KJIacCU(UKAIIMH BceX 00pa3oB.

3.4. YcTaHOBHTE NTPaBUWIbHYIO MOCJI€I0BATEIbHOCTD, KOTOpas 3aJa€T COeIMHEHNE OMOI0rye-
CKUX HEMPOHOB MEX]y cOO0M

a) HEPBHBIC KJICTKH, COCTHMHICMbIC MEK/Y COOOH JICHIPUTAMH,

0) HEpBHbBIC KIICTKH, COSAMHACMBIC MEXKTy COOOH CHHAIICAMHU;

B) HEPBHBIC KJICTKH, COSIUHACMBIC MEX/Ty COO0M MEKKICTOYHBIM BEILICCTBOM.

3.5.YcraHoBuUTE NPaBUIIbHYIO MOCJIEA0BATEIBbHOCTb, COOTBETCTBYIOIIYIO BBISIBIEHUIO OCOOCHHO-
CTEH, XapaKTEPU3YIOIINUX UHTEIIEKTYaIbHbIE CUCTEMBI

a) KMCIIOJb30BaHME MOJICIUPOBAHMS 3HAHUI ISl PELICHHUS 3aaud U3 KOHKPETHOW MPOOJIeMHON
o0OJacrtu;

0) UCIOJIb30BaHUE CTATHCTHYCCKOI 00PaOOTKHU JTaHHBIX;

B) HAJIMYKE PACIpe/ICICHHON 0a3bl TaHHBIX;

T) MOJIHBIN TTepeOOp BO3MOXKHBIX PELICHUH 3a/1a4.

3.6. BeiOepute BepHYIO MOCI€10BATEIBHOCTH ITYHKTOB, COOTBETCTBYIONYIO OTIIMYUTEIbHBIM
0COOEHHOCTSIM MPOrPaMM UCKYCCTBEHHOT'O MHTEJUIEKTa OT IPYTHX MPOrpaMm

a) OBICTPOICHCTBHEM;

0) chepoii mpruMeHEeHHUS,

B) HAJIMYMEM OCOOOM CTPYKTYpHI;

I') I3bIKOM, Ha KOTOPOM OHU HaITUCAHBI.

3.7. YcraHOBUTE IPABUIBHYIO MOC/IEA0BATEIBHOCTD YCIOBUM BUIOB MHTEPIPETAIIMN BBIXOAHBIX
CUTHAJIOB HEUPOHHON CeTH, KOTopas o0ecreynBaeT MaKCUMalIbHOE KOJIMYECTBO KJIACCOB MPU 33JaHHOM
quclie HEHPOHOB B BBIXOJJHOM CJI0€

a) coryiacHO mpaBuiy "mobOeauTens 3a0upaeT Bee';

2) yCTaHOBJICHHEM 3HAKOBOW WHTEPIIPETAIINH;

3) nopsaKoBas HHTEPIPETALUS;

4) HanOoJBIIEMY MOYJIIO OTPULIATENIBHBIX AJIEMEHTOB UH/IEKCHON CTPOKHU.

3.8. YcTaHOBUTE NPAaBUIBHYIO MOCJAEA0BATEIBHOCTD IIPOLIECCA, IPH KOTOPOM MHTEJUIEKTYaJIb-
Has porpamma, CocoOHas J1eaTh JIOTHYeCKUEe BBIBOBI:
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a) mpoIiece, MPEACTaBISIONINI SKCIIEPTHYIO CHCTEMY Ha OCHOBAHWHU 3HAHHI B KOHKPETHOM Mpe/I-
METHOM 00J1aCTH U 00ECTICUNBAIOIINH PEIICHNE CIISITM(PUISCKIX 3a1a4;

0) nporiecc, MPeACTaBIAIONHI (GOpMUPOBAHKE pemaTess I CueuGUUECKUX 3a1ad;

B) MPOLIECC, PEACTABISIONINN (POPMUPOBAHNE CHCTEMBI YITPaBICHHS O0a3aMH JaHHBIX B KOHKPET-
HOM IIpeIMETHON 00J1acTH;

I) IpoIiecC yIpaBieHHs OpraHu3anneii, 00eCreunBaroIINA PEIICHUE POU3BOJIbHBIX 33/1a4.

3.9. YcraHoBUTE NpaBIIIbHYIO MOCA€A0BATEIbHOCTD, TTO3BOJISIIONIYI0 YCTAHOBUTH KOJIMUECTBO
HEUPOHOB, KOTOPOE MOXKET HAXOAUTHCS B KAXKJIOM CJI0€ MHOTOCIIOMHON HEHPOHHOM CETH:

a) 1r000€ KOJIMYECTBO HEUPOHOB, 0OECTIeUYNBAIOIIee PeIIeHUE CIIeHU(PHUUECKUX 3a1ad;

0) 0IMHAKOBOE KOJIMYECTBO BO BCEX CJIOSIX, HEOOXOAMMOE JIJIsl KOHKPETHON IIPEeIMETHON 00J1acTH;

B) OJJMHAKOBOE KOJMYECTBO TOJIHKO BO BXOJTHOM M BBEIXOJHOM CJIOSIX, HEOOXOIUMOE IS PEIICHUS
3a/1a4 B KOHKPETHOU MIPEMETHON 00J1acTH;

I') TOJIBKO JIBA HEMpOHA.

3.10. YcraHoBUTE NpaBUJIBHBIN MOPSIOK BUJIA MPOLECCA peai3allui MHOTOCIIOMHBIX HEUPOH-
HBIX CETEH, KOTOPBI HEOOXO0IUM JIJIsl HEPEPBHIBHOTO (DYHKIIMOHUPOBAHMUS .

a) MOJIHOCBS3HbBIE, CIIOUCTO-IIUKIMYECKUE, TTOJTHOCBA3HO-CIIOUCTHIE;

0) CIOUCTO-UUKINYECKHE, TOJIHOCBSA3HO-CIIOUCThIE, MOHOTOHHBIE;

B) CIIOMCTO-TIOJTHOCBSI3HBIE, TTOJTHOCBSI3HBIE, CIIOUCTO-IIUKITNYECKHE;

T') CIIOUCTO-IIUKINYECKUE, MOHOTOHHBIE, CIOMCTO-TIOJIHOCBSI3HBIE.

3.11. YcraHoBUTE NpaBUIBHYIO MOCI€0BATEIbHOCTh YCTAHOBIICHHUS CIIOS IS CIOUCTBIX CETEH,
KpOME BBIXOJTHOT'O, KOTOPBIN Pa30WT Ha JBa 0JI0Ka - BO30YXKIAFOIINUN U TOPMO3SIIHAN

a) MOHOTOHHBIC;

0) MOJIHOCBSI3HBIE;

B) CJIOUCTO-IIMKJINYCCKHE;

T') CJIIOUCTO-TIOJTHOCBSI3HBIC.

3.12. YcraHoBUTE MPABWIBHBII MTOPSIO0K MTOATOTOBKY HH(OPMATUBHBIX IPHU3HAKOB B ITPOIIECCE
o0OyueHus: HEHPOHHOMU CeTH:

a) popmupoBaHue 00y4aroIIeii BEIOOPKH;

0) MOATrOTOBKA JICKIIMOHHOTO MaTepHaa,

B) UCIIOJIb30BAHUE 33/Ia4YHHKA C PEIICHUIMH;

T) IPUMEHEHHE KOHTpacTepa.

3.13. YcraHoBUTE NPABHJIBHYIO NOCIEA0BATEIBHOCTD, T03BOJISIFOIIYI0 YCTAHOBUTD BUJ] MHOTO-
CJIOMHON HEHPOHHOU CETH, B KOTOPOM KaXKbIii HEUPOH IEpPEeNaeT CBOM BBIXOJHON CUTHAII OCTAJIHBIM
HeHpoHaM, B TOM YHCJIE U caMOMYy cebe:

a) TIOJTHOCBSI3HAS;

0) CIIOMCTO-IIUKINYECKas;

B) CJIOUCTO-TIOJIHOCBSI3HAS,

I') HOJTHOCBSA3HO-CIIOUCTAS.

3.14. YcraHOBUTE TPABUJIbHYIO MOC/I€I0BATEIbHOCTD, TIO3BOJISFONIYI0 YCTAHOBHUTH THIT (DYHK-
LMOHUPOBAHUS MHOT'OCJIOWHOM HEUPOHHOU ceTH, KOTOPBI Hanbosee COOTBETCTBYET MMEIOLIUMCS TIPeI-
CTaBJICHUSAM O TOBEJCHUH JKUBBIX CYILECTB!

a) HEIIPEPBIBHOE;

0) nepuoIUIECKOe;

B) MEXaHUYECKOE;

T) TOCTyMAaTeIbHOE.
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3.15. YkaxuTe npaBUJIbHYIO MOCJIE€A0BATEILHOCTD, TTO3BOJIAIONIYI0 YCTAHOBUTH CI0KHOCTH all-
MMPOKCHUMAIIMH TaOJTMYHOMN 33JIaHHON ()YHKIIMM B MHOTOCIIOMHBIX HEUPOHHBIX CETSX:

a) PYKOBOJICTBOBAThCS BHIOOPOUYHOM OIICHKOW KOHCTaHThI JIMMIIHIIa;

0) xoHcranTou Jlunmmwuiia;

B) aHAJIM30M 3HAYCHUH, PEAM3yeMOM CEThIO (PYHKIHECH;

I') HUYEM U3 NEPEUHCIEHHOTO.

3.16. YkaxxuTe npaBUJibHYIO MOCJIeA0BaTeIbHOCTD Mpolecca Npeao0padoTKU JaHHBIX B MHOTO-
CJIOMHBIX HEMPOHHBIX CETAX!

a) IPOU3BECTH HOPMHUPOBKY U LIEHTPUPOBAHUE JTAHHBIX;

0) BbIOpATh BHJ CUCTEMBI, pa0OTAFOLICH ¢ HCXOIHBIMU TAaHHBIMH;

B) BBIOpATh BUJ] CUCTEMBI, YIPOLIAIOIIEl HEHPOHHYIO CETh;

I') OIPEIEIIUTD CIO0KHOCTD 3aJauu.

3.17. YkaxuTe NpaBUJIbLHYI0 CeTH MOCJ€I0BATEIbHOCTD, TO3BOJISIONIYIO YCTAHOBUTH BHUJIBI
CBSI3eM MEeX 1y HEPOHAMU B MOHOTOHHOM CJIOWCTOM HEMPOHHOM CETH:

a) BO30YKJAIOIIUE U TOPMO3AIIUE;

0) TOJILKO BO30YXIAOIINE;

B) TOJIBKO TOPMO3SIILIUE;

I') IACCUBHBIE TOPMO3SLIHE.

3.18. YcraHoBUTE NPABWIBLHYIO IOCJI€10BATEIbHOCTD B YCTAHOBICHUH CTPYKTYPbI paJuaJIbHbIX
HEUPOHHBIX CETEH:

a) CTPYKTypa CEeTH, COJIepKallasi paAualbHYyI0 0a3UCHYIO (QYHKIHIO, B KOTOPBIX HEUPOHBI peajiu-
3YIOT QYHKIUH, paAHAIIbHO U3MEHSIOIINECS BOKPYT BBIOPAHHOIO LIEHTPA;

0) CTpPYKTypa CeTH ¢ panaabHON Oa3ucHOM (PpyHKIHEH, B KOTOPBIX HEHPOHBI pEAU3YIOT JTH00BIS
byHKIUY;

B) CTPYKTYypa CETH ¢ paJualibHON 6a3uCcHOM (hyHKIMEH, B KOTOPBIX HEHPOHBI pealln3yroT KBajipa-
TUYHbIE (DYHKIIMH;

T') CTPYKTYpa CETH C paJuaIbHOI 0a3uCHON (PYHKIMEH, B KOTOPBIX HEUPOHBI PEaTH3yIOT MOKa3a-
TEeJNbHBIEC ()YHKIIHU.

3.19. YcraHOoBHTE NPAaBUIBbHYIO TTOCIEI0BATEILHOCTh YCTAHOBICHUS PaANaIbHO 0a3UCHBIX
byHKIU:
4 P00 =o(lx=c|).

5) @(X) =sin(x— c);
6) ¢(X) =cos(x—c) ;
4 P(0) =tg(x—c).

3.20. YcraHoBUTE MPaBWIBHYIO OCI€10BATEIbHOCTh YCTAHOBIICHUS POJIM HEWPOHA B paldalib-
HBIX HEHPOHHBIX CETSX:

a) B OTOOpaKEHHUHU PaMAILHOTO MPOCTPAHCTBA BOKPYT IIEHTPA,;

0) B pa30MeHNH POCTPAHCTBA;

B) B CHMMETPHUU MPOCTPAHCTBA;

') B YCEYCHUH MIPOCTPAHCTBA.

3.21. YcraHOBUTE MPABWILHYIO MOCJIE10BATEILHOCTD IPEACTABICHHS CUIMOHIAILHOTO HEHPO-
Ha B MHOTOMEPHOM TIPOCTPaHCTBE

a) TUIEPITIOCKOCTHIO;

0) TUNEPCChIIKOM;
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B) ITyYKOM ITIOCKOCTEH;
T') MOBEPXHOCTHIO BTOPOTO MOPSIKA.

3.22. YKaxxuTe NpaBUJILHbIIA MOPSI0OK OLICHKH NPE/ICTABICHNS PaJHaTbHOrO HEHpOHa

a) TpEeJCTaBJCHUE HeWpOHa B BHE TUnepcepbl, KOTOPask OCYLIECTBISIET Pa3/ielicHHe MPOCTPAHCTBA
BOKPYT LIEHTPAIbHOW TOUYKH;

0) mpencrapieHue HEMpoHa B BHUJE TMIEpOOSION1a, KOTOPBI OCYIIECTBIAET pa3JeleHue MpoCTpaH-
CTBa BOKPYI' LEHTPAJILHON TOYKH;

B) MpEJCTaBJICHUE HEHPOHA B BUJIE TUIIEPIUIOCKOCTH, KOTOPasi OCYIIECTBIISIET Pa3zeieHue poCTpaH-
CTBa BOKPYI' LEHTPAJIILHON TOYKH;

I') Ope/CTaBIeHNEe HEHPOHA B BUJIE TUIIEPCCHUIKH, KOTOPAsk OCYLIECTBISIET pa3zieieHne IPOCTPaHCTBA
BOKPYTI' LEHTPAJIbHOU TOYKH.

3.23. YcTaHoBUTE NPABWIBHYIO MOC/I€10BATEIbLHOCTD PEAIM3alluU NCIIOIB30BaHUS PaIUAIbHbBIX
HEUPOHHBIX CETEM:

a) OTCYTCTBYET HEOOXOIMMOCTh HCIIOIH30BAHMSI OOJIBIIIOTO KOJTMYECTBA CKPBITHIX CIIOEB;

0) uMeeTcst HeOOXOAUMOCTH B UCIIOIB30BAaHUH OOJIBIIOTO KOJUYECTBA CKPBITHIX CIOEB;

B) MIPH peau3aIiiy BOOOIIE HE UCTIOIB3YIOTCS CKPBITHIC CIIOH;

T) TIPU peau3alliy BCE CIIOM OTKPBITHIEC.

3.24. YcraHoBUTE NPaBWILHBINA MOPSI0K BBISABICHHUS CTPYKTYPHI TUITMYHON PaliaIbHON CETH:

a) CTPYKTYpa COJCPKHUT BXOTHOM CIIOH, CKPBITHIH CJI0M ¢ HEHPOHAMHU paHaabHOIO THIIA U BbI-
XOIHOM CIIOM;

0) CTPYKTYpa COAEP)KUT BXOIHOU CIION, CKPBITHIH CIIOM ¢ HEHPOHAMH CHTMOUIATBHOTO THIIA U
BBIXOJIHOM CJIOM;

B) CTPYKTYpa COJCPKUT BXOTHOM CJIOH, ABA CKPBITHIX CJIOS ¢ HEHPOHAMH U BBIXOIHOM CIIOH;

T') CTPYKTYpa COEP>KUT BXOJIHOM CIIOM, TPOM3BOJIBHOE YHCIIO CKPBITHIX CIIOEB ¢ HEHPOHAMU U J1Ba
BBIXOJIHBIX CJIOSI.

3.25. YcraHoBUTE NPaBWIBHBINA MOPSI0K BIABICHUS TUNA (QYHKIIMOHUPOBAHUS 1JIs IPOCTEH-
1IEH HEMPOHHOU CETH PAIUAIBHOIO:

a) (pYHKIIMOHMPOBAHHUE MO MPHUHIIMIY MHOTOMEPHON MHTEPIIOJISIIHH;

0) 1o MpUHIMIY JIMHEWHOH annpoKCUMaIuy;

B) 110 NIPUHILIKITY PA3JIOKEHHUS] HA MHOXKHUTEIH;

T) [10 IPUHIUITY OKPYXEHUs OJbKalIero cocesa.

3.26. YcTaHOBUTE MPAaBUIBHYIO N0C/1€10BATEIbHOCTD B ONPEEICHUN UCIIONb30BAHUS  CKPbI-
TBIX HEHPOHOB, COEIMHAEMBIX CBSA3SIMHU C BECAMU C BBIXOJIHBIMH JTUHEHHBIMU HEHPOHAMM

a) (hopMUpPOBaHME BBIXOHBIX CUTHAJIOB CETH IIyTEM CYMMHPOBAHUS B3BEIICHHBIX 3HAUEHHH CO-
OTBETCTBYIOIIMX Oa3UCHBIX (PYHKIIMIA;

0) hopMHpOBaHKE BBIXOJHOIO CUTHAJIA CETH IyTEM YMHOKEHHS B3BEIIEHHBIX 3HAYEHUI COOTBET-
CTBYIOIIMX 0a3UCHBIX (PYHKIINH;

B) (popMHpOBaHUE BBHIXOIHOTO CUTHAIA CETHU MyTEM BBIYUTAHHS B3BEIICHHBIX 3HAYEHU COOTBET-
CTBYIOIIMX 0a3UCHBIX (PYHKIINH;

r) (opMUpPOBaHHE BBIXOJHOTO CUTHAJIA CETH IyTEM allpOKCUMAIIUH B3BEIIEHHBIX 3HAYSHHUH CO-
OTBETCTBYIOIINX 0a3UCHBIX (PYHKIIHI.
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3.27. YcTaHOBUTE NMPAaBUIBHYIO NOC/I€0BATE]IbHOCTh HAXO0XK/IEHUS Ha3HAYEHUE CKPBITOTO
CJIOs HEUPOHHOM CETH PaguaJIbHOTO THIIA!

a) BBINOJIHAET HEJMHEHHOE 0TOOpaXKeHHe, pealln3zyeMoe HelfpoHaMU ¢ 0a3MCHBIMU paJuaibHBIMU
GyHKIUSAMUY;

0) BBINOJIHSCT JINHEHHOE OTOOpaXKECHHE, pealn3yeMoe HeHpOHaMH ¢ Oa3UCHBIMU PaHaIbHBIMU
GyHKIUSAMUY;

B) BBIIIOJIHSIET JIMHEHHOE 0TOOpaXKeHne, peain3yeMoe HeHpoHaMu C JII00bIMHU (DYHKIUSAMM;

T') BBITIOJIHSCT TUHEHHOE 0TOOpakeHue, peann3yeMoe HeMpOHaMH ¢ KBaJPaTUYHBIMU (DYHKIHSIMHU.

3.28. YcraHoBUTE NPaBWIBHBIN NOPSAJ0K YCTAHOBJICHUS KPUTEPHs HA3HAUEHUE BBIXOJHOTO
HEWPOHA CETH PaJUAIBHOTO THIIA!

a) 9TO JINHEHHBIN HEHPOH, €ro pojib CBOAUTCS K B3BELIEHHOMY CYMMHMPOBAHUIO CUTHAJIOB, ITOCTY-
MAKIIKUX OT HEUPOHOB CKPBITOIO CJI0S;

0) 3TO HEMHENWHBIH HEWPOH, €ro POJIb CBOJUTCS K B3BEIIEHHOMY CYMMHUPOBAaHUIO CUTHAJIOB, IO-
CTYNAIOUIMX OT HEHPOHOB CKPBITOI'O CJIOS;

B) 9TO HEJIMHEIHBII HEHPOH, €ro pojib CBOAUTCS K B3BELIEHHOMY YMHOXEHUIO CUTHAJIOB, I1OCTY-
MAIIKUX OT HEUPOHOB CKPBITOIO CJIOS;

I') 3TO JIMHEHHBIN HEHPOH, €ro pojb CBOAUTCS K B3BEIIEHHOMY YMHOXEHUIO CUTHAJIOB, I1OCTYIIa-
IOIIUX OT HEUPOHOB CKPBITOTO CIIOSL.

3.29. YcraHoBUTE NPABWILHYIO N0C/I€10BATEIbHOCTb B ONPEICICHIN KPUTEPHsI CTPATETUH al-
ropuT™Ma OOPaTHOTO PACIIPOCTPAHEHUS OIIUOKH:

a) MoI00P BECOB MHOTOCTIOWHOW CETH C MPUMEHEHUEM I'PaJIMEHTHBIX METOAOB ONITHUMU3AIIH;

0) mo100p BECOB MHOT'OCJIOIHOM CETH C MPUMEHEHHEM JTUCKPETH3ALUH;

B) I0J100P BECOB MHOT'OCJIOMHOMN CETH ¢ IPUMEHEHNEM KBAHTOBAaHUEM;

T') T0A0Op BECOB MHOTOCJIOMHOM CETH C MPUMEHEHHEM BbIICICHUS 00BEKTOB.

3.30. YcranoBuTe NPaBUIBLHYIO MOCT€10BATEIBLHOCTD B ONIPEICIICHUN HEO0XOIMMOTO H JJOCTa-
TOYHOTO YCJOBHUS pealn3allii alrOpUTMa 0OPaTHOTO PacpOCTPaHEHHSI OIHOKH:

a) 00yueHHsI MHOTOCTIOWHOW HEHPOHHOM ceTH;

0) popMupoBaHUs APXUTEKTYPbl MHOTOCIIOWHON HEMPOHHOMN CETH C IIIYMOM;
B) UCKa)KeHMs 00y4eHHs] MHOTOCTIOWHOW HEMPOHHOM ceTH;

T') BBIOOpa YuCiia HEHPOHOB.

4 Bompochl Ha YCTaHOBJIEHHWE COOTBETCTBHUSI.

4.1. YcraHOBUTE COOTBETCTBUE TEPMUHA U ONIPENIECICHHUS

Tepmun Onpenenenue
1.Camoopranuzanus k) mpezncrarisieT co6oit T700a7IbHOE YIOPSI0UCHUE CETH HAa OCHOBE Orepa-
HEHPOHHBIX CETEH LIUH, IPOBOJMMBIX B PA3JINYHBIX JIOKAIBHBIX CETMEHTAX CETH

2. Tlepemaua curnanos |f) npexcrasiser coboii mporecc nepeaayn B BUIC SICKTPUUCCKHX UMITYIb-
MEXy HEMpOHaMU COB

3. HeﬁpOKOMHLIOTepBI e) YCTpOI‘;ICTBa, OCHOBHBIMU KOMITOHCHTAMU KOTOPBIX SABJIAIOTCS HCI‘;IpOHHLIC
CETH

4.2. YCcTaHOBHTE COOTBETCTBHE TEPMUHA M OTIPENICIICHUS

Tepmun Onpepenenue
1. AxtuBanus Heipo- | K) u3MeHeHUs 3HAYCHUI CHHANTHYSCKUX BECOB, aJaNTHPYIOIINXCSA K MOCTY-
HOB MMM 00YJaloIIM BEIOOpKaM
2. @opmupoBanue f) ycranoBnenue Mozenn HeHpPOHA, TOMOIOIHHU CBsA3€l, BECOB CBSI3EH
HEHPOHHOH CceTH
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3. HeiiponHas cetb

) mpeacTaBisieT co00i BEICOKOCBSI3HYIO CETh IMPOCTHIX MPOIECCOPOB.

4.3. YCcTaHOBHTE COOTBETCTBHE MEXKJIy TEPMUHOM U €T0 XapaKTEePUCTHKON

Tepmun

Onpenenenne

1. OcHoBa uckyccTBeH-
HBIX HEUPOHHBIX CeTen

K) 6obiioe unciio HeWPOHOB B 00paboTKe HHGOPMALIUN; KaXIblii HCHPOH
CBSI3aH C OOJIBIIIMM YUCIIOM JIPYTUX (TII00aTbHBIC CBS3H); U3MEHSIOIIUECS 10
BECY CBSI3U MEXKY HEWPOHAMH; MAaCCOBBIH Mapasuienn3M o0paboTku nHpop-
MaIuu

2. Heiliponnsie cetu

f) HOBas MOJCIIb MapalJICJIbHBIX U paCpEaCICHHBIX BBIUMCIICHHI

3. CxomumocTh 0Oyua-
IOIIET0 AJIrOpUTMa st
HEHUPOHHOW CeTH THIla
MepLUEenTPOH

€) npaBwibHas Kiaccu(UKalus BceX 00pa3oB C MOMOIIBI0 HEKOTOPOIO BEK-
TOpa BECOB

4.4, YcTaHOBHUTE COOTBETCTBHUE MCKAY TCPMUHOM H €TI0 XapaKTepHCTHKOﬁ

Tepmun XapakTepucTuKa
1. Heiiponnast cetb |K) siBisieTCs BBICOKOCBSI3HOM CEThIO MPOCTHIX MPOIIECCOPOB
2.Peaxiusa

HEWPOHHOU CHUCTe-
MBI

) mpornopuroHanbHa CyMMe B3SITBIX C OTPEICIICHHBIMA BECAMH PEAKIIUA AJIEMCH-
TOB aCCOLIMATUBHOM CETYATKU

3. OmiuuurenpHas
yepTa HHTEIUICKTY-
aJIbHBIX CUCTEM

€) MOJIeTMPOBAHNE 3HAHUH IS PEUICHUS 3a/1a4X U3 KOHKPETHON IpoOIeMHOM 00-
JacTH

4.5. YcTaHOBUTE COOTBETCTBUE TCPpMHHA U OIIPCACIICHUS

Tepmuu

Onpenesienune

1. KoHHEKIIMOHUCTCKAs
napajurma ucKyc-
CTBEHHOI'O MHTEIIEKTA

K) 0HOPOIHOCTD CHCTEMBI (3JIEMEHTBI OTMHAKOBBI M YPE3BBIYANHO TPOCTHI,
BCE€ ONPEIEISACTCS CTPYKTYPOH CBsI3€H ); HAJC)KHBIE CUCTEMBI M3 HEHAJEKHBIX
3JIEMEHTOB U «aHAJIOTOBBIN PEHECCAHCY - UCIOJb30BaHUE IPOCTHIX aHAJIOTO-
BbIX DJIEMCHTOB

2. Bun cBs31 MOHOTOH-
HOM CJIIONCTON HEMPOH-
HOM CETH

f) BO3OYy»)marorime u TOPMO3SIIIHE CBSI3H

3.MHorocnoitHas
HEUpPOHHAs CETh

e) mpezcTaBisieT coO0H MOTHOCBA3HYIO HEHPOHHYIO CETh

4.6. YcTaHOBUTE COOTBETCTBUE MEXKITY TEPMUHOM U ONPEIECICHUEM

Tepmun

Omnpenesienune

1. buonoruyeckue HEHPOHBI

K) HepBHBIC KJIETKH, COSAMHIEMbIC MEKIY COOOH JCHAPUTAMHU

2. Coma 610JIOTHYECKOTO HEpOoHa

f) cBsA3HBII rpad), Kakaass KOMIOHEHTA CBA3HOCTH KOTOPOTO
€CTh JIEPEBO

HEHpOHa

3. enapuTsl OMOIOTUYECKOTO

g) BOCIIPUHUMAIOT BXOAHBIC UMITYJIBCBI OT APYTIUX HCprOHOB
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4.7. YcTaHOBUTE COOTBETCTBHUE MEX1y TEPMUHOM U €r0 XapaKTepPUCTUKON

Tepmun XapakTepucTuka

1. Cerp wMmana- a)
JJalH C BBIXO- B

»
namu tuna OR

Y20

k) ¥no

2. Cerp Maga-
JJaiH C BBIXO-
JaMu THIIA
AND

3. Cerp Mapna-
JJaWH C BBIXO-
JaMH  Ma)KOpH-
TapHOTO TUTIA

4.8. YcTaHOBHUTE COOTBETCTBHUE MCXKIY IIPaBHUJIOM YTOUYHCHHA BECOB U COOTBeTCTBYIOH_[eﬁ CI)OpMYJ'IOfI
MCKAY BXOJAHBIM BCKTOPOM U BEKTOPOM BECOB HeﬁpOHOB.

ITpaBuio

dopmysa yTOUHEHUs] BECOB

1. Helipon-noGeaurens no-
Jy4aeT NpaBO YTOUHUTh
CBOM Beca B HAIPaBJICHUU
BEKTOpa X, COTJIACHO MpaBH-

1y

k) Woin € Wyin + a(X - Wwin)’

rie o- kodhdunreHt o0yueHus. Beca ocTanbHBIX HEHPOHOB YTOUHEHUIO HE
MOJIJIeKaT.

2. Bce HelpoHbI OydaeT
MpaBO YTOYHUTH CBOM Beca
B HalIpaBJIEHUU BEKTOPA X,
COIJIaCHO MPABUITY

f) Wwin <~ WWin +a(X+WWin)!

rie o- K03 puIueHT o0ydeHus.

3. Heiiponsl npu nocineno-
BaTEIILHOM IPEIbSIBICHUH
BEKTOPOB Xj 00pa3yroT KO-
JIOBYIO TaOIUILy

e) Wyin € Wyin _a(X_Wwin)’

rzae o- kodhduureHt o0OyueHus
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4.9. YcTaHOBHUTE COOTBETCTBUE MEXAY MPABUIOM M COOTBETCTBYIOIIUM YCJIOBHUEM €ro (pyHKIHO-

HUPOBAHUs

IIpaBuio

YcnoBust QyHKIMOHUPOBAHUS

1. monoxutensHas oOpar-
Hasi CBSI3b MEX]Y HEWpoHa-
MU B IIpolecce 00y4eHust

k) Gosiee MorHbIe BO30YKAAOIINE UMITYIIBCHI — 00JIee BRICOKHUE 3HAYCHHSI
BECOB — OOJIbIIIast aKTUBHOCTh HEWPOHOB;

2. Bce HelipoHbl moiyyaer
MpaBO YTOUYHUTH CBOM Beca
B HaIpaBJICHUU BEKTOpa X,
COIJIACHO MPAaBUILY

f) WWin A\ Wwin + a(x + Wwin)’

riae o- KodhduiueHt ooydeHus.

3. OOyueHue caMoOOpraHu-
3YIOUIUXCS CETEH

€) HamMuue U30BITOYHOCTH O0YYAIOIIMX TAHHBIX

4.10. YcTraHOBUTE COOTBETCTBUE MEXKITY BHJIOM HEHPOHHOW CETH M MPUHIUIIOM (DYHKIMOHHPOBA-

HHA

Bup HeliponHol cetn

[TpuHtMn QyHKIIMOHUPOBAHMSI

1. Tlpocrteiimmass HeHpoOHHAS
CeTh  pPaJAUAIBHOIO  THUIIA

(GyHKIIHOHUPYET

K) 1o nmpuHIMITY MHOTOMEPHON HHTEPIIOJIAIMH

2. TlonHOCBsA3HBIE HEHUPOH-
HBIE CETH

f) mo mpuHIMIYy HEMPEPHIBHOTO (QYHKIIMOHUPOBAHHUS

3. OOyuaromias BEIOOpKa

€) Mo NMPHHIUIY MAaKCUMaIbHON CKOPOCTH, C KOTOPOH MPOIYKIUS TPaHC-
HOPTUPYETCsI BJIOJIb 3TOT0 pedpa.

4.11. YcraHOBUTE COOTBETCTBHE MEXKAY (GOPMYIIOH 151 KOPPEKLIMU BECOB B aJIrOpUTME 00yUeHHs U Ipa-

BIJIOM Xe0Oba:

ITpaBuio Xe0b6a

dopmysa KOppeKIUU

I. CBs3p Mexay AByMs

HEWpPOHAMH  yCWJIMBAETCH,

€ClIn

o0a HeﬁpOHa CTAHOBATCA AaKTHUB-
HBIMH B OAWMH M TOT XK€ MOMCHT
BPCMCHH.

2. CBsi3b MEXIy JIBYMs
HEWpOHAMHU YMEHBIIIACTCS, ©CIIU
00€ KJIETKH CTAaHOBSITCS aKTHUBHEBI-
MU B pa3W4yHble MOMEHTHI Bpe-
MEHU

3. CBsa3p Mexay AByMS
HEHpOHAMU TOCTOSTHHA, eciau 00a
HelpoHa He PYHKIIMOHUPYIOT

9)

W () =W (t =1) +1/ @YD .y
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4.12. YcTaHOBUTE COOTBETCTBUE MEXKIY MPHHITUIIOM W aJTOPUTMOM 0OydeHHs U mpaBmioM Ko-

XOHCHa

NPUHIUN 00y4eHUs

Anroputm o0yueHus no npasmry Koxonena

1. Konkypupymoiiee o0ydeHne

K) o npuHIUIY «I100eAUTEINb MOIyYaeT BCe»

2. CBs13b MEXy IBYMsI HEUpOHa-
MU yMEHBIIAeTCs, eCu 00€ KIeT-
KM CTAaHOBSITCSl aKTUBHBIMU B pa3-
JIMYHBIE MOMEHTBI BpEMEHU

f) npuHLIMT, OCHOBaHHBII HAa BEIYMCICHUH CKAISPHOTO MPOM3BEIC-

3. PaBHOTIpaBHOE COTPYAHUYECTBO
B 00y4YeHUU

Q) IPHHIIKIT YCTAHOBJICHUS BECOBBIX KO (UIIMEHTOB
W () =W (t—1) +1/ @Y, "D .y (0

4.13. YcTaHOBUTE COOTBETCTBUE MEXKAY (OPMYIIOH ISl KOPPEKIIUH BECOB B aITOPUTME O0yUCHHS

1 nipaBuIoM Xeb60a

ITpaBuno Xe606a

dopmysa KOppeKIuu

1. OGyueHus ceTn ¢ caMOOpraHu-
3anuen

K) moa0op 3HaYeHUI BECOB HEWPOHOB peaU3yeTCsl Ha MIPHHIUIIC
HAaXO0KJIEHMS MUHUMHU3UPYIOIIUX 3HAYCHUH 0KUIAEMOT0 HCKakKe-
HUsI, OLIECHUBAEMOTO [TOIPEITHOCTHIO AIIIPOKCHMAIIUH BXOJIHOTO BEK-
TOpa 3HAYEHUSMH BECOB HEMpOHA-T0OenuTEs

2. CBsi3b MEXKy IBYMsI HEUpOHa-
MU yMEHBIIAeTCs, eCu 00€ KIeT-
KM CTAaHOBSITCSl aKTUBHBIMU B pa3-
JIUYHBIE MOMEHTBI BpEMEHU

3. CBsI3b MeX Iy ABYMS HEHpOHa-
MU IOCTOSTHHA, €CITU 002 HelpoHa

HEe QYHKIIMOHUPYIOT

g) moa0bop 3HAUCHUI BECOB HEHPOHOB, MAKCHMU3HPYIOIIHMX 3HAYC-
HUE 0°KM/IAEMOI0 UCKaXKEHUS, OLICHMBAEMOT'0 IOTPEIIHOCTHIO all-
MIPOKCUMALIUX BXOJAHOTO BEKTOPA X 3HaueHMSIMH BECOB HelpoHa-
MoOeINTENS;

4.14. YcTaHOBHUTE COOTBETCTBUE MEXKY BUJIOM HEHPOHHOM CETH U NPUHIMIOM (DYHKIIMOHUPOBAHUS

Bun

[TpuHimn GyHKIMOHMPOBAHUS

1. IIpocreiimas HelpoOHHasI CETh
paguanbHOro TUIA

K) o npuHIITy MHOTOMEPHOI HHTEPIOJISAIIUH

2. IlonHOCBSI3HBIE HEUPOHHBIE CE-
TH

f) mo mpuHIMITY HeTTPEePBIBHOTO (PYHKIIHOHUPOBAHUSI

3. Camoopranusymouuecs
HelpoHHbIe ceTn KoxoHeHa

€) 10 MPHHITUITY IT00ATEHOTO YIOPSI0YEHHUS CETH Ha OCHOBE Orepa-
A, TPOBOJIUMBIX B PA3JIMUHBIX JJOKATBHBIX CETMEHTaX CETU

4.15. YcTraHOBUTE COOTBETCTBUE MCKAY NMPaBHUJIOM U COOTBCTCTBYIOIIHUM YCJIIOBUECM €TI0 (I)yHKI_[I/IOHI/IpO-

BaHUA

IIpaBuio

VYcnoBust pyHKIIMOHUPOBAHMS

1. [TonoxuTenpHast oOpaTHas
CBSI3b MEXX/Y HEWpPOHAMH B IIPO-
1ecce 00y4eHust

k) 6ostee MoIIIHBIE BO30YKTAOIIHE UMITYJIbCHI — 00JIee BHICOKHUE
3HAYEHHsI BECOB — 0OJIbIIIas aKTUBHOCTH HEHPOHOB
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2. BeixoHOM curHai i-ro Heipo-
Ha CKPBITOTO CJIOSI

N
uj = fQwx;)
f) =0

3. O0y4eHne caMOOpPraHu3yIo-
IIUXCS ceTen

€) GYHKIIHOHMPOBAaHKE BO3MOKHO TOJILKO MPU HATMYUH U30BITOUHO-
CTH O0YYarOMINX JTAHHBIX

4.16. YcTaHOBUTE COOTBETCTBHE MEXKAY TEPMUHOM H XapaKTEPUCTHUKOMN

Tepmun

XapakTepucTruKa

1. Jlenaputbl OMOJIOTHYECKOTO
HeWpoHa

K) BeTBsIIMECS OTPOCTKHM HEPBHOM KJIETKH, KOTOPBIEC BOCIIPUHUMA-
IOT CUTHAJIBI OT IPYTUX KJIETOK

2. Cunarncel  Ouonorudeckoro | f) crnermanusupoBanHbie PYHKIIMOHAIBHBIC KOHTAKTHI, CIYXKAIIHE

HelpoHa JUIsl Tiepeiady ¥ peoOpa30BaHus CUTHAJIOB, BBIIOIHSIOT TJIaBHYIO
poib uis 00paboTKK HHPOPMALTUU

3.Akcon OMOJIOTUYECKOro | §) OTPOCTOK HEPBHOM KJIETKH IO KOTOPOMY MPOXOIST HEPBHYHBIC

HelipoHa HEpBHBIE MMIIYJIBCHI B CiIydae, Korjaa obmiee Bo30yXJICHUE KIETKU

HEeHpOHa MPEeBHIIIAeT HEKOTOPBIA MOPOT

4.17. YcTaHOBUTE COOTBETCTBUE MEXKIY TEPMUHOM M XapaKTEPUCTUKON

Tepmun

XapakTepucTuka

1. buonoruyeckuit HEMPOH

K) mpencraBisieTcs Kak yCTPOUCTBO € HECKOJIBKHUMU
BXOJIAMHU M OJIHUM BBIXOJIOM

2. Kontyp

f) oObenuHeHne MOOBIX ABYX pa3IMYHBIX IyTEH, CO-
eIMHSIONIMX JIBE BEpIIUHBI

3. OyHKIIMOHUPOBAHKE HEHpPOHA

g) OCHOBLIBACTCA Ha Iepeaavuc 3JICKTPUUCCKHUX UMITYJIb-
COB

4.18. YcTaHOBUTE COOTBETCTBUE MCKAY TCPMHUHOM U XapaKTepHCTHKOﬁ

Tepmun XapakTepucTrka

1. BxoaHble CUTHAIBI HEUPOHHOH ceTH K) BBIOJIHSAIOT POJIb CHHAIICOB OMOJIOTMYECKOTO HEHPO-

Xiyeeny X, Ha

2. BecoBbie ko3¢ huireHTs f) 3HaueHHs BXOJHBIX CUTHAJIOB YMHOXAIOTCS Ha BECO-

W, , .. -’Wn Bble KOX(QUIMEHTHI, YTO TO3BOJSIET PEryIMPOBATH

BO30YXKJEHHE, CO3/1aBa€MOE CO CTOPOHBI OTIENbHBIX
BXOJIOB HEMpPOHA

3. Cymmarop g) CKJIabIBaeT 3HAUCHHS, 00Pa3yIOIUECs TPU YMHOXKeE-
HUU BEKTOPA BXOJHBIX 3HAYEHUH Ha BEKTOP BECOBBIX
K03 (UIIMEHTOB, MOKET IPUHUMAThH TPOU3BOJIbHbBIE
3HAYECHUS

4.19. YcTaHOBUTE COOTBETCTBUE MEXKAY TEPMUHOM U XapaKTEPUCTUKON

Tepmun XapakTepucTrka

1. ®ynkuusa akTUBaIUU K) npennasHa4yeHa Ui U3MEHEHUsI MTOBEJCHUS HEHPO-
Ha, paccunuThIBacTCS 1o ¢bopmyie

Y = F(X W, + X W, + -+ X W)

2. OOyueHue HEHPOHHOI ceTH

f) COCTOUT B OIIPCACIICHHUHA 3HA4YEHHUI BECOB HCﬁpOHOB
KaXJa01ro CJI0sa CCETH, YTOOBI npu 3aJaHHOM BXOJHOM
BEKTOPE NOJYYUTH Ha BBIXOJC 3HAYCHUA CUTHAJIOB yl,
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COBMAaroIIMe ¢ TpeOyeMOil TOYHOCTBIO C OXHUJae-
MBIMH 3HAUYEHUSIMU

3. IloporoBast pyHKINS aKTHBALIUA

g) MEHSIET CBOE 3HAUCHHE CKaYK00Opa3Ho, KOTa ap-
I'YMEHT (QYHKIIUHU TOCTHraeT 3HAYCHHUS opora Helpo-
Ha

4.20. YcTaHOBUTE COOTBETCTBUE MEXKAY TEPMHHOM U XapaKTEPUCTUKON

Tepmun

XapakTepucTuka

1. JIuneitnas GyHKIMS aKTHBALIMH

K) 3HaueHHe Ha BBIXOJE HEHpPOHA PAaBHO B3BEIICHHOMN
CyMMe, BBIUHCIISIEMON TI0 CIeAYIoIei Gopmyre:

Y =k-(XW, + X, W, +---+ X W, —t)

2. [TonmoxxurenpHast 0OpaTHAs CBSA3b MEKIY
HEHpOoHaMU B Mporiecce 00yICHHs

f) Oonee momrHbIe BO30YKAAMOIINE HUMITYIbCHI — 00-
Jiee BBICOKHE 3HAYEHHUS BECOB — 0OJIbIIAs aKTHBHOCTh
HEHPOHOB

3. HeilipokomnsroTepsl

g) ycTpoiicTBa, OCHOBHBIMH KOMIIOHEHTAMH KOTOPBIX
SIBJISIFOTCS. HEUPOHHBIE CETU

4.21. YcTaHOBUTE COOTBETCTBUE MCXKIAY BUIAOM q)YHKI_II/II/I AaKTUBallMH HeﬁpOHOB H COOTBCTCTBYIOLIIUM

Ha3BaHHEM
HUcxonnblii rpad He3zaBucnumoe MHOXKECTBO BEPLINH
1.
A
Y 1, x>t
Y =
I -1, x<t
—> k) noporoas GumnossipHast QyHKIMS aKTHBALIIHA
t
-1
2.
y 1
41 Y =1ferxo
__—__/./_ f) curmoniHast pyHKIMS aKTHBALN
t X
-1
3.

e) CurmownHas OunossipHasi GyHKIUS aKTUBAIMA
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_ 1
T 14e kD

1

4.22. YcTaHOBUTE COOTBETCTBHE MEXKIY TPAPHKOM U XapaKTePUCTUKAMU, N300paKeHHBIMU Ha HEM

I'padux

XapaKTepUCTUKHU

k) Heliponnas ceTb Majianaiia ¢ Beixonamu tuna OR

v

1, x>t
Y =
0, x<t

f) moporoBast OuHapHast GyHKIHS aKTHBALUH

€) cxeMaTHuecKoe 0003HaYeHNE HelpoHa
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4.23. YcTaHOBHTE COOTBETCTBHE MEKIY TOMOJIOTHEN HEHPOHHOM CETH U €€ XapaKTePUCTUKAMU

Tomnomnorust HEHPOHHOU CETH

XapakTepuCTUKHI
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Y2
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K) onHOCIOMHAS HEWPOHHAS CETh

f) cerb Mananaiin ¢ Beixomamu Tra AND
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4.24. YcTaHOBUTE COOTBETCTBHE MEXKIY TOMOJIOTHEH HEHPOHHOM CETH U ee XapaKTepUCTUKaMU

Tonosorust HEMPOHHOM CETH

XapaKTepUCTUKHU

K) melipoHnHast ceThb MajalaiiH ¢ BBIXOJAMH MaKOpH-
TapHOTr'0 THUIIA

f) MHOrOCIOIHAS HEHPOHHAS CETh

X1 Wi ¥1

| /@Nj
2 Y2

X .
3 Y3
Xn Ym

R
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G
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€) HelipOHHas CeTh C OOPATHBIMH CBA3SIMU
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4.25. YcTaHOBHUTE COOTBETCTBHE MEK/TY TOIOJIOTHEN HEHPOHHON CETH U €€ XapaKTepUCTUKaAMHU

Tonosioruss HEMPOHHOM CEeTH XapakTepUCTUKU

=

x'l‘m stm'Tx'u [’:\\ ¥1
NAN7AY

X Yz

k) HEWpPOHHAsS CETh C OOPATHBIMH CBSI3SIMH H 3a-
B Y3 JCpKKaMu

Xn‘m% |=|W\ ¥m

f) neiipon Maxk Kamnoka-ITurrca

v

f () ——y

Bxoanl Cunancel

€) cxema HelipoHA THNA «aJaJaalH»
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4.26. YCTaHOBHTE COOTBETCTBHE MEKIY aPXUTEKTYPOH HEMPOHHON CETH U €€ XapaKTePUCTUKAMU

Tonosioruss HEMPOHHOU CETH XapakTepucTruka

K) MHOrOCIOIHAs HEHpOHHAs CETh

x r,f‘"\

f) ocHOBHOW BapHaHT MOJIENU MEPLENTPOHA

Ceryarka § Ceruarka A Ceruarka R

g) peKypeHTHbIC HEHpPOHHBIE CETH C OOPaTHBIMHU
CBSI3SIMU U 3aJ€PKKaMHU

x| /1_\ Wij Iaspxa m ¥1

In‘m%g\/—\ ¥m
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4.27. YcTaHOBUTE COOTBETCTBHE MEXKAY IpapUKOM M XapaKTePUCTHKAMH, H300paKEHHBIMHA HAa HEM

['padux XapakTepUCTUKH
1.
a)
K) HeiipoHHas ceTh MajallaifH C BBIXOJAMH
yie tuna OR
Yze
Yne
2.
10)
—_— )1
X1 /1
\ /
— — f) cxema OIHOCIONHONW CHIrMOMIAIBHOMN
X2 () = HEUPOHHOU CeTH
—N )
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3.

€) UWHTepHpeTanus clydas HEBO3MOXHOCTH
JINHEMHOTO Pa3/IeJICHUs] BXOAHBIX TaHHBIX
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4.28. YCTaHOBUTE COOTBETCTBHE MEXAY TpadMKOM M XapaKTEPUCTHKAMHU, W300paKECHHBIMH Ha

HEM
['padux XapaKTepUCTUKU
1.
xlu
Uu; < 0 o
A K) HenuHeitHOE pa3aesieHre BXOIHbIX HH(DOpMATHB-
u, >0 HBIX IPU3HAKOB C MOMOLIIO IPUMEHEHHUS JBYX JIU-
HEWHBIX pa3ienuTenci
A1
uq < 0N
-~ #
OI N 17| X1
2.
N
— ) ) cxema o0HOCIIOIHON CHIMOUIAIBHON HEHPOHHOMN
ceTu
) e yz
= Yu
3.
e) crpykrypa MHC, Bemonnstoreit pyakimn XOR
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4.29. YCTaHOBUTE COOTBETCTBHE MEXAY TpadUKOM M XapaKTEPUCTHKAMHU, W300paKECHHBIMH Ha

XapaKkTepUCTUKHU

K) ctpykTypa 1BYXCIOHHON CHT-
MOUJAIBHOW HEUPOHHOU CEeTH

f) cxema ogHOCIIONHON CUTMOU-
JTaJIbHOM HEUPOHHOM CETH

Bxoanbie
CHIHAJIBI

X1 =——>

Xz

BxoaHoii ci1oii

£\
() —paamanbHbie HelipoHbI
J

N

) — auHeiiHbIIi HelipoH

\ f»"y:l

[ \
/ Boixoauoii cioii

BeixoaHoii
CHIHAJI

€) CTpYKTypa paJualibHOMi CeTH




43

4.30. YcTaHOBHUTE COOTBETCTBUE MEKY APXUTEKTYPO HEUPOHHOM CETH U €€ XapaKTEePUCTHKAMU

Tonosnorus HEHPOHHOU CeTH XapakTepucTrka
1. k) O06oOmieHHas CTpyKTypa
cetn Xondunaa
W, o i
o—" "
VA
“r1 \ . =
o Ya
VA
L ] -
Yn
2. f) ocHOBHO# BapuaHT MOEIH
MepuenTpoHa
Ceryarka § CeTuarka 4 Ceruarka R
3. g) cxema CTpYKTYpHI paju-
anpHO-0a3ucHoi cetn RBF
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uq

exp(—0,5u, /67)

exp (-0, SuK/af()

Hlkana oyenuganun pe3yiomanos mecmupo6anusa: B COOTBETCTBUU C JEHCTBYIOIIEH B YHUBEP-
curere 0aUIbHO-PEHTUHIOBOM CUCTEMOM OLIEHMBaHHME PE3yJIbTATOB MPOMEXYTOYHOM arTecTaluu oOyda-
IoLUXCs ocyliecTBisgercs B pamkax 100-0anpHON MIKajibl, IPU 3TOM MaKCUMAJIbHBIM 0al IO MPOMEXY-
TOYHOM aTTecTallMM 00ydaroIMXCs 10 04yHOU hopMme 00ydeHus cocranisier 36 6aUI0B, 10 OYHO-3a0YHOU
1 3204HOU popmam oOyuenus — 60 6amuioB (ycranosieHo nojoxenuem I1 02.016).

MaxkcumanbHbIil 0all 3a TECTUPOBAHUE MPEJCTABIsAET cOO0M Pa3sHOCTh JIBYX UMCEN: MaKCHUMajlb-
HOTO 0aJuIa 1Mo MPOMEXYTOYHOH aTTecTanuu A JanHou (Gopmel oOyueHus (36 wim 60) 1 MaKCUMaITbHO-
ro 6aja 3a pereHrue KOMIETEeHTHOCTHO-OPUEHTUPOBaHHOM 3a1auu (6).

bam, nmosydeHHbI 00yyaronMcsl 3a TECTUPOBAHUE, CyMMHUpPYETCsl ¢ 0ajioM, BBICTaBJIEHHBIM
€My 3a pellleHHue KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1auH.

OO0t 6at Mo MPOMEXXYTOYHOM aTTeCTAIlMH CyMMHUPYETCS ¢ OaiaMu, MOTy4eHHBIMH 00yJaro-
IIMMCS TI0 pe3yJIbTaTaM TEKYILEro KOHTPOJIs yCIIEBaeMOCTH B TEUEHHE CEMECTPa; CyMMa 0aJlioB MepeBo-
TUTCS B OLEHKY MO JUXOTOMHYECKOH IIIKaje CIIEIYIONIM 00pa3oM.

CootBerctue 100-0a/UTbHON U TUXOTOMHUYECKOM KA

Cymma 6annoe no 100-6annvnot Oyenka no OUXomomMu4eckou wKane
wKarne
100-50 3aYTEHO
49 u meHee HE 3a4TEHO

Kpumepuu oyenueanus pezyiomamos mecmupo8anus:
Kaxxapiit Bompoc (3a1anue) B TeCTOBOM (hopMe OLIEHUBAETCA MO TUXOTOMHYECKOH IIKase: BIMOJ-
HEHO — 2 0aJij1a, He BBIIOJHEHO — () 0a/1J10B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3A/TA9YH

Komnemenmnocmno-opuenmuposannas sadaua Ne 1

JlaHo: HeWpoH ¢ pyHKIMeN aKTUBAIMK THUIIA TUIIEPOOTNYECKUI TaHTeHC C TpeMsl BXoJaMu. Bxosl
Bce paBHbI | U Bce Beca Takke paBHbl 1. [lapamerp o B popmysie runepOoindeckoro TaHrenca paseH 1.
Yemy Oynet paBeH BbIXOJ HEHpoHa?
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X1 Wi
X2 W2 f y
W3
X3

Komnemenmnocmno-opuenmuposeannas sadaua Ne 2

HelipoH j mosy4rs1 Ha BXOJ CHTHAJ OT YEThIpeX APYTUX HEHPOHOB YPOBHH BO30YKICHUS, 3HAYC-
HHS KOTOPBIX paBHbl 10, -20, 5,4 u COOTBETCTBYIOIIME BEca cszeit paBuebl 0.8, 0.5, 0.7 u -0.5 cootBeT-
CTBEHHO. BhIUHCIINTE CUTHAJ HA BBIXOJIC |-T'O HEWPOHA B CIIydae eCliu (pyHKuHsI aKTUBAIlMU HEHPOHOB
ectb runepbonndeckuii Tanrenc (0=0,5).

Komnemenmuocmuo-opuenmuposannas 3aoaua Ne 3
JlaHo: HEHPOHHAS CETh C OJHUM CKPBITHIM ci10eM. Y ceTu | BXoJ, 3 HelipoHa B CKPBITOM CJIO€ U
oJIMH BBIX0J1. UTO OyJeT Ha BBIXOJE CETH B Cllydae, eciu Ha BXojie 1, Bce Beca panbl 17

/'
—@—(D-

Komnemenmnocmno-opuenmuposannas 3aoaua Ne 4

HelipoH j mosTydu1 Ha BXOJ CHUTHAJI OT YE€ThIPEX APYTHX HEHPOHOB YPOBHHU BO30YKICHHUS, 3HAUE-
HUsL KOTOPBIX paBHbl 10, -20, 5, 4 u cooTBercTBYIOMME Beca casseil pasHbt 0.8, 0.5, 0.7 1 -0.5 cooTser-
CTBEHHO. BBIuKCINTE CHTHAN HA BBIXOJIC | -0 HEHPOHA B CiTy4yae eciii (pyHKIHUS aKTHBAIlMU HEHPOHOB
ecTh Joructuueckas curmouna (¢=0,5). BeiOepure nmpaBHIbHBINA OTBET:

-4
0.25
-3.52
1.7

PR

Komnemenmnocmno-opuenmuposannas sadaua Ne 5
JlaHo: HelpoH ¢ pyHKIMENH aKTUBALIMK YHUIIOISIPHOTO THIIA, KaK MPaBUIIo, MpecTaBisercs Gpop-
1

R v

¢ Tpemsi BXxojaMu. Bxoppl Bce paBHBI 1 1 Bce Beca Takxke paBHbI 1. [lapametp B B hopmyne paBen
1. TpeGyercs HaliTH yeMy Oy/eT paBeH BbIXOJ HelipoHa?
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X3

Komnemenmunocmno-opuenmuposaunas 3aoaua No 6
JlaHo: HelpoH ¢ PyHKIMEW aKTUBALUK OUMOJSPHOTO THIIA, KaK MPaBUJIO, IpeACcTaBIseTcs (hop-

1
fX)=—
MYJIOit 1+exp(—fx)

¢ Tpems BXojgamu. Bxopl curHaisl paBebl 1, 2, 5 1 Bce Beca paBHbI 1. [Tapametp B B hopmyie
paBeH 2. TpeOyercs HaiiTh yeMy OyJeT paBeH BbIXOJ HelpoHa?

X1 Wi

Xz

W3

X3

Komnemenmunocmno-opuenmuposannas 3aoaua Ne 1

HelipoH | mosydrs1 Ha BXOJ CHTHAJ OT YEThIpeX APYTUX HEHPOHOB YPOBHHU BO30YKICHUS, 3HAUE-
HUS KOTOphIX paBHEI 5, 10, 20, 40 u cooTBeTcTBYIOMME Beca cBsi3eit paBubl 0.8, 0.5, 0.7 n -0.5 cooTBeT-
CTBEHHO. BBIUMCIMTE CUTHAI Ha BBIXO/IE j-TO HEMpOHaA B cliy4yae eciau ()yHKIIUSA aKTHBAIIUH HEHPOHOB
ecTh Tunepoonueckuit Tanrenc (0=0,5).

Komnemenmuocmuo-opuenmuposannas 3aoaqa Ne 8

JlaHo: HElipOHHAs CeTh, UMEIOIIAs C OJJUH CKPBITBINA CII0M. Y ceTu nMeeTcs OJuH BX0Jl, 3 HepoHa
B CKPBITOM CJIO€ W OJIMH BBIXOJ. BBIYHCINTE CHTHAI HA BBIXOJIE CETH B cliydae, eciu Ha Bxoje 10, Bce
Beca paHsbl 1?7

/'
A—@—-?
3

Komnemenmnocmno-opuenmupoeannas sadaua Ne 9
JlaHo: HelpoH ¢ pyHKIMENH aKTUBALIMK YHUIIOJISIPHOTO THIIA, KaK MIPaBUIIO, MpeAcTaBiseTcs Gop-

1
fX)=———
MyII0it 1+exp(—fx)
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uMeeT Tpu Bxoja. Bxoansie curnainet pasusl 1,2,10, u Bce Beca COOTBETCTBEHHO paBHBI 4,2,1.
[Tapametp B B popmyiie paBen 1. TpeOyeTcst BBIMUCIUTD yeMy OyAeT paBeH BhIXOJ HeHpoHa?

X3

Komnemenmunocmno-opuenmuposaunas 3aoaua Ne 10

Heiipon | mosy4mia Ha BXOJ CHTHAJ OT YEThIPEX APYrUX HEHPOHOB, HMEIOLIMX YPOBHU BO30YK-
JIeHUs1, 3HAYEHUsI KOTOPBIX paBHbI 2, -4, 5, 10 u coorBercTBYyIONIME Beca cBsizelt paBHbl 0.2, 0.5, 0.1 u -0.4
COOTBETCTBEHHO. BBIYMCIINTE CHTHAA Ha BBIXOJE j-rO HEWpOHa B Cilydae, eciau (YHKIUS aKTHBAIUH
HEHPOHOB TpeCTaBisieT co00i runepooarueckuii Tanrexc (0=0,25).

IIIkana oueHMBAHHUS pelIeHHs KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHON 3aJa4yM. B COOTBET-
CTBUM C JACHUCTBYIOLIEH B yHHMBEpCUTETE OAJUIbHO-PEUTHHIOBOW CHCTEMOW OLEHUBAHUE pE3YyJIbTaTOB
IIPOMEKYTOUHOM aTTecTalli 00yJaroIuxcs ocyuiecTrisercsa B paMkax 100-06amibHON HIKalIbl, IPU 3TOM
MaKCUMAaJIbHBIA OaJI 1O MPOMEKYTOYHOW aTTeCTalli OO0yJaroIuXcs MO OYHOM (opme oO0ydeHus co-
craBisieT 36 6ayuIoB, 10 OYHO-3a04YHOM U 3a0uHON (popmam 00ydeHUs: — 60 (yCTaHOBICHO MOJOXKEHUEM
I1 02.016).

MakcruManabHOE KOJIMUYECTBO 0alIOB 3a pEeLIEHHE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1auu —
6 6asos.

bami, nomyueHHbI 00ydaromMMcs 3a pelIeHHe KOMIIETEHTHOCTHO-OPUEHTHMPOBAHHOM 3aaauu,
CyMMUpYeTcs ¢ 0aJuIoM, BBICTABJICHHBIM €MY IO pe3yJIbTaTaM TECTUPOBAHMUSL.

OO0t 6a1 Mo MPOMEXYTOUHOM aTTecTalM CyMMUpPYETCs ¢ 6aiaMu, MOJTy4YeHHBIMH 00y4aro-
LIUMCSI TI0 pe3yibTaTaM TEKYIIEro KOHTPOJIS YCIEBAaEMOCTH B TEUEHHUE CEMECTPA; CyMMa OaJlJIOB MEPEBO-
JUTCS B OLEHKY MO JUXOTOMMUYECKOH IIIKajie CIIETYIOUMM 00pa3oM.

CootBerctue 100-0a/UTbHON U TUXOTOMHUYECKOM IIKAI

Cymma 6annos no 100-6annvroi Oyenka no OUXomomMu4eckou wKkane
wKane
100-50 3a4TEHO
49 u meHee HE 3a4TEHO

Kpumepuu ouyenueanus pezyiomamog mecmupoeanus:
Kaxapiii Bonpoc (3a1aHue) B TeCTOBOM (hopMe OLIEHUBAETCA MO0 TUXOTOMHYECKOH IIKaJie: BBIMOJ-
HEHO — 2 0aJij1a, He BRITOJHEHO — () 0a/1/10B.

Kpumepuu ouenueanus peuwienus KoOMnemeHnMHOCMHO-0pPUEHMUPOGAHHOIU 3a0auu (Hudicece-
oylowjue Kpumepuu OYeHKU AGNAI0MC NPUMEPHBIMU U MO2YI KOPPEKMUPOBAMbCS):

6-5 0aJs10B BHICTaBIsIETCS 00yUaIOLIEMYCs, €CIH pelIeHue 3a7auil JeMOHCTPUPYET IITy0oKoe IMo-
HUMaHHE O0y4YarolIMMcs NPEUIOKEHHON MpoOJIeMbl M Pa3sHOCTOPOHHEE €€ PACCMOTPEHHE; CBOOOAHO
KOHCTpyupyemas paboTa MpeacTaBisieT co00i JOrnyHoe, ICHOE U IPU 3TOM KpaTKOoe, TOYHOE OMHCAaHUE
X0J1a pelieHus 3a1a4u (Iocae10BaTeIbHOCTH (MIIN BBIMTOJIHEHUS) HEOOXOUMBIX TPYAOBBIX IEHCTBUIL) U
(bopMyYIMPOBKY JJOKa3aHHOTO, PAaBIIIBHOTO BBIBOJIA (OTBETA); IPU STOM 00yUaIOIIUMCS IPEIOKEHO He-
CKOJIbKO BapUaHTOB PEUICHMs] WM OPUTHHAIIbHOE, HECTaHAApTHOE pelleHue (wid Hanbosee >PpeKTuB-
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HOE, WJIM HanboJiee palvoHANBHOE, MM ONTHMAIIbHOE, MM €JMHCTBEHHO MPAaBIIIBHOE PEIICHHE); 3a1a9a
pelieHa B yCTaHOBJICHHOE IIPETIOIaBaTeNIeM BpeMs HIIU C OTIEpEeKEHNEM BPEMEHHU.

4-3 fanna BeICTaBIsETCS OOYYAIOUIEMYCsl, €CIM PELICHUE 3a/audl JIEMOHCTPHPYET MMOHWMaHUE
00yJaromuMcs IpesIoKEHHON MpoOIeMbl; 3ajada pelieHa THIIOBBIM CIIOCOOOM B YCTAHOBJICHHOE IIpe-
[0JIaBaTeNIeM BpeMs; UMEIOT MecTo o0mmue Gpa3bl U (WIK) HECYIIECTBEHHBIC HEJJOYETHl B OITMCAHUH XO/1a
peieHus u (uin) BeIBoAA (OTBETA).

2-1 6aju1a BBICTABIIACTCS 00yJaIOUIEMyCsl, €CIIH PEIICHHE 331a491 JEMOHCTPUPYET MOBEPXHOCTHOE
MOHMMaHHe OOYYaIOIMIMMCS TPEJIOKEHHON TPOOIEeMbl; OCYIIECTBICHA MOMBITKA IA0JOHHOTO pPEIICHUs
3a7a4M, HO MPU €€ PEIICHUHU JOIMYIIECHB! OMNOKY M (MJIH) MPEBBIIICHO YCTAaHOBJIEHHOE MpPENoaaBaTeeM
BpEMS.

0 6aJJ10B BhICTaBIIsICTCS OOyYaromeMycs, €CIIM peIIeHHe 331a4i JeMOHCTPUPYET HETIOHHMaHUE
00yJaroIuUMCs MPEITIOKEHHON TPOOJIeMBbl, U (WJIH) 3HAYUTEIHHOE MECTO 3aHUMAIOT 00mue (ppassl u ro-
JIOCIIOBHBIE PacCYKACHUS, U (WIN) 3a7a4a He pelieHa.
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