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fiuccepraqux Ea6urra H.A. OTHOCI4TC,'I ooJIacTIz r{cKyccTBeHHofo
I,IHTeJIJIeKTa, B lracrHocrl,I, texuonotzfi, ocHoBaHHbIX Ha uu:rep$eftcax (Mo3r-
KoMrlblorep> (I4MK). Oua rocB.f,IrleHa BolpocaM pa":pa6omu Her{HBa3r,rBHbrx

I4MK v vx nprrMeHeHaro B cncreMax 6ecr<oHraKTHoro ylpaBneHrz-s
TpaHcrIoprHbrMI,I cpeAcrBaMrr. B Hacrorulee BpeM,f, I4MK rronyqunz urr{poKoe
pacnpoorpaHeHHe KaK cpeAcrBa cB.fl3r,r Mex(Ay Mo3roM qeJroBeKa pr KoMfrbrorepoM,
B KOTOpOM MOfyT AHanV3r4pOBaTbCf, r{ AeKOArzpOBaTbC.[ Cr,rfHaJrbr SneKTprlqecrofr
aKTrIBHocrI{ foJloBHoro Mo3fa c qenb}o onpeAeneHr{fl MeHTaJrbHbrx cocrosnufi
rleroBeKa. OAnurra I{3 TpeHAoB npl4Me:rreHurfl. I4MK flBlrflercfl r{x r4crloJrb3oBaHrre

[nfl ynpaBneHzq ycrpoficrBaMu c noMorrlbro noo6paNeHr{{ gnzxenufi c
rlocneAyrorqefi rzx xnaccra$zr<aquefi u npeo6pa3oBaHraeM B KoMaHAbr yilpaBreHu-s.
OAsaro peureHl4e 3anaril4 rnaccu$uKarlr{H nooSpaxaeMbrx 4uaxeuufi Aax(e
KpynHbIMH rracrfll.4'tr relra, HanprrMep, pyKaMr{ r4 HofaMI4, 3aTpyAHeHo, BCJreACTBrre

curirnofi BapvrurkrBHocrl4 cI,IrHaJIoB Mo3ra 14 cJro)KHocrr4 perr4crpHpyeMbrx
npoqeccoB. Oco6eHno oro orHocldrc.s K Her4HBa3rrBHbrM I4MK, Koropbre
perucrpl4pyror MHoroKaHaJIbHbIe oJleKrpoonqeSanorpaMMbr (33f), orreHb rpySo
oro6paxaroruue npocrpaHcrBeHHo-BpeMeHHyro aKTr{BHocrb roJroBHoro Mo3ra rrpr4

noo6paxeunu 4nvx<enufi. Eonrurofi npo6nevrofi 3Aecb ;rBJrflerc{ rroBbrrrreHr4ro
TOTTHOCTT4 XlaCCuszKar{r4r4 eOOSpaX<aeMbrx 4uaNennfi. [pryrax upoSleua
yBenl{r{eHLre qvcila KJracooB paano3HaBaeMbrx ABHx{eHr4fi . Perueru4e grplx npoSnena
aKTyaJIbHo LIMeHHo Anfl I4cIIoJIb3oBaHLrfl HeHHBa3I4BHIIX I,IMK B crrcTeMax
ynpaBneHl4.t rpaHcnoprHblMl4 ycrpoficrBaMr,r, rrocKonbKy Hr43Kaf, Tor{Hocrb
r<naccu$uKallrrl4 noo6pa>r<aeMblx 4nuxenufi [pr{BoAlrr K HexteJrareJrbHbrM
ouru6xalr B ynpaBJIeHI4I4, a HeAocraroqHoe rrr4clo KJIaccoB pacno3HaBaeMbrx

4uaxeHIzfi orpaHI4rII4Baer Bo3MolKHocrb MaHeBpr{poBanufl, TpaHcnoprHoro
cpeAcrBa. Cne4yer orMerrrrb, r{To B Hacro{rqee BpeMf, BecbMa axryalrnofi
craHoBrrrct 3a4a-ua co3AaHr{q 6ecr<oHraKTHbrx cr{creM ynpaBneHr4.f,
vrHIvBvr4yalbHbrMrr TpaHcnopTHbrMr4 cpeAcTBaMr4, ooecleqr4Barorur4Ml4
wH[vrBr44yanbHylo uo6rarurocrr nroAefi c orpaHuqennofi rroABr{xHocrbro,
BbI3BaHHofi paueuuflM4, a rarcKe gaSoresaH4flM^u Mo3fa, Harrpl{Mep, I4HcyJrbraMr4.
Xorx 3ap.ata xnaccra$zKarryu noo6paxaeMbrx ABrrx{eHr{fi uo curHaJraM 33f r{Meer
AaBHIoro I4cropl4ro, oHa Ao clzx nop -rrBn{erc{ aKTyalruofi, ocodeHuo B rrJraHe

AocrI4)KeHrI.a BblcoKofi ro.IHo ervr vx rraccu$nKarlur4 r{ co3AaHr4s. ilpaKTurrecKr4



ripIaMeHLIMbIX CI4CTeM OeCKOHTaKTHOfO yrrpaBJreHr4r uE4vrBkr4yaJrbHbrMrr
TpaHcrroprHblMl4 cpeAcrBaMIzI Ha 6aze Her4HBa3r4BHbrx I4MK" Yr<asaHHrre
upo6lenau o6yclaenl{Baror aKTyaJrbnocrb ra:6panuofi TeMbr Atrcaeprar\krvr
Ba6u\a H.A., Koropaf, HaIIeJreHa Ha pa3pa6orr<y gKcrrepr4MeHTaJrbHofi cracrenrcr
yrrpaBneHI4.t rpaHcnoprHblMl4 cpeAcrBaMr4 Ha ocHoBe uefipounrep$efica c
rIpI4MeHeHIzeM Marrrl{HHoro o6yvenzx. iltrs pa:pa6orKr,r cr4creMbr yrpaBJreHr4s B

AaHHOr4 pa6ore nrr6paua vruaaJrvplHafl KoJIf,cKa, rBnflrorqa-rlcr BaxHbrM
TexHI{qecKHM cpeAcrBoM B3al4MoAefrcrr.us. c Mr,rpoM An.fl nroAefi c orpannqeHHbrMr4
ABII|ATCNbHbIMIZ CIIOCOOHOCT-{MI4.

flo.noxcerruq, BLIHoctIMbIe Ha 3arrlrrry: (1) MareMarr,rqecKoe orrucaHr{e
curH€uroB 33f Artx cr4creM ylpaBneHr4t

coceAefi
yveroira

(FANN);
apefiSa

(5) paspa6oranurrft aJrropr{rM r<naccz$zKarJvrLr currH€uroB 33f c
rrapaMerpoB, a rarcKe 4oo6yveHux rnaccz$uKaropa; (6)

cr4cTeMbr yIIpaBneHr{.rr

IICTIOJIb3OBAHA NJI[.

po6oru:uponallnoft urunattu4uoit renexr<ofi. 3r<cnepr{MeHTbr c unnatz4uofi
relextroft, ocHarleunofi pa:pa6orauuoft cHcreuofi ynpaBneHar, rroKa3aJrr{
Bo3MolxHocrb [paKTl4r{ecKoro [pI4MeHeHufi rar<oro cpeAcrBa un4vrBkr4yalrHofi
uo6unrnocrlz Anfl o5[er.reHHs rrepeMeu{eHufl. nrc4efi c Hapy[reHvrflMz
ABr4rarenbHbrx cuoco6rro crefi s aBToHoMHoM pe)Kr,rMe.

rpoqecca c6opa v o6paSorr<vr
rpaHcrroprHbrM cpe.qcrBoM Ha ocHoBe LIMK; (2) pa":pa6ora]Hnafl crpyKrypa
cr{creMbl yupaBneHr4fl. kr ee cocraBHbre eJreMeHTbr; (3) paspa6oraunrre €LJrropr4TMbr

npe4o6pa6otrz, anaJrLr3a u KlraccuSuraqrara czfHaJroB 33f, a rapr{e €Lnropr,rrMbr
npuHflTprfl peureurafi n ynpaBnenvrfl; (4) pa:pa6orauurrfi MeroA rorrrn 6nuxafiurux

pa:pa6oraHnafl, [porpaMMHafl nnar$opua Ha r3brKe Python, no3Bonflrorqat
peaJII43OBbIBaTb p€t3[kIrlHble C?ICTeMbI ynpaBneHl4fl Ha OCHOBe HeI{HBa3LIBHbIX
uefipounrep$eficon; (7) pa:pa6orauuufi nran oKcrrepr4MeHra AJr.rr recrprpoBalvrfl
pa:pa6oraHsofi clrcreMbl ylpaBneHLrfl, HarpaBrenurrft Ha orrpeAeJreHr{e roqHocrr4
pa6orrt cl4creMbl Lr ee e$Ser<rznHocrlr npkr BbrrroJrHeHrln 3KcrrepHMeHToB c
p e anbHbrMrr r{crrbrTyeMbrMr4.

Teoperu qecKu 3 Haqrr Mbre pe3yJrbrarbr, r{Meroq[e HoBH3Hy :
- MeroA norrrn 6luxaftruI4x coceAefi (FANN), anrxrcrquitcs. vro4rzQzra4ueit

K3BecrHoro Mero4a 1tuxaimltx coceAefi (KNN), Koropar rro3BoJrr4Jra cHr43r4rb

3aBl4cl4Mocrb or 3HalleHr4f, -tuara k w nosstcrlTb roqHocrb paclo3HaBaHr4r;
- anropl4rM KJlaccl4$uxal!.uu ckrrHaJroB 33f c f{eroM Apeft@a uapaMerpoB, a

raKxe 4oo6yveuux rraccuSuKaropa, roropufi o6ecneqraeaer aAarrrarlr4ro
cI4CTeMbr ylrpaBneHl4fl H IIO3BOJT'eT ITOBbICI4Tb TOTTHOCTb paCnO3HaBAHVrg, CI{fHanOB
33f;

- KoMrIneKO aJIropI4TMoB npe4o6paSorrz, anaJrvr3a kr rlaccra$uKarJzru
cI4rH€uIoB 33f, a raKxe ilpuHflTr4fl, peurenrafi 14 ynpaBJreHr4-rr, uueroulnfi
yHl{BepcaJGurtfi xapaKTep kr rrcrroJrb3onaHurrfi, B rracrHocrr4, npr4 pa3pa6ome
6 e cxo nr:axruo fi cH creM br yrrp aB Jr eH Lrfl vHBarrH4uo fi relexrofi .

flparcruvecKas 3HaquMocrb nonyrIeHHbIX pe3yJlbraroB cocror4T B ToM, rrro,
co3AaHHas npolpaMMHa.fl nnar$opnaa Ha r3brKe Python, lo3BoJrf,er peaJrr43oBbrBarb

Ha ocHoBe nefipoznrepSeficon. 3ra nnar$opnra/-paapa6orxu 6ecxourarurofi cr4creMbr ynpaBneHat



Aupo6aqun" Ocuonurre pe3ynbrarbr pa6orur AoKnaAbrBaJrrrcb v
o6cyx4a-uucr Ha 5-rra :apy6exurx Lr poccvficrzx HayqHo-rpaKTlrr{ecKr4x
nouSeperull4.f,x, a raKll(e paccMarpvrBaJrucb n o6cyx4aJrtrcb r{a MHoroqncreHHbrx
ceMr{Hapax I,IlIMaru PAH.

ily6.nurcaquu. llo reMe ,{r{cceprarlr4r{ olyonuKoBaHo .4ocTaTorIHoe
Korl4rrecrBo pa6or (6 pa6or, zs rtux 2 - s u31alr4flx r43 ilepeqHs HayqHbrx
)KypH€uIoB, peKoMeHAoBaHHbIX BAK AJrr uySlur<aqun ocHoBHbrx HayqHbrx
pe3yJlbraroB Al4ccepraryufi ut )KypHaJroB, BxoA-rru{nx s (Eerbrfi cuucox>>, 4 - s
lr3naHvrflx, Bxo,{rilIr4x B 6a":rr qr,rrlrpoBanr.rs Web of Science ra scopus, 2 - n
vrs4anvrflx, BXoAruIzx r PI,IIil{).

JIu.rHnIfi BKJTaA aBTopa. OcnoeHrre HayqHbre rroJrox(eHr,r.f,, Teoperr{rrecKr're
BbIBoAbI I,I rlpaKTr4qecKue pe[reHr{.rr, pe3ynbrarbr recrkrpoBaH'ufl cQopuyr}rpoBaHbr
rI r{3JIO)KeHbr aBTOpOM CaMOCTO.STeJIbHO.

Illcno,urgoBaHrre pe3yJrbraroB. Pa":pa6orannafl. cr4creMa yrpaBJreHr4{ Ha
ocHoBe I4MK Molxer cJIyx{I4Tb ocuonoft Anfl pa3pa6orr<u uo4o6nux crrcreM AJrt
I4CtIOJIb3OBAHr4fr B COCTaBe IdHALrBLrAyaJrbHbrX TpaHCnOpTHbrx cpe,4cTB I4HBaJrr'rAoB c
orpaHl{qeHHblMrr ABHrareJIbHbrMr{ cnocoSnocr.rrMr{. r{acrr pe3ynbraroB
Arrcceprallllrr rloJlyireHa npl{ rro4Aepxffie rpaHTa MrauzcrepcrBa HayK]r H Bbrcrrrero
o6pasonanus Poccrzfi cxofi (De4epaqrau Ns 07 5 -I 5 -202I-5 73 (vrerarpanra).

{nccepraqnq odriuona 114 crpaHrrrl cocror{T r.r3 BBeAeH[.fl, uerrrpdx fJraB,
3aKlrorreHr4r, cfrr.rcKa nHTepaTypu (6 1 ucTorrHr4K) z npznox(eHr4r.

Analwg coAepx{aHr4fl ruraB Al4ccepraryun Ea6zqa H.A. rro3Bonr4Jr Bbr.trB?rrb

cneAyloql4e rroJlo?KrrTeJrbHble MoMeHTbr.
flpone4enHrrfi s uepnofi fJIaBe aHalru3 TeKyqero cocrorHra.rr lrccJreAosauuft s

o1tacru IrIMK rIo3BoJIr{Ji BbI.aBI,ITb upo6reurr rrpn co3.{aHuvr r{ r4c[oJrb3oBaHr4r{
I,IMK, Bo3Mo)KHbIe nyri{ ux pelxeHvrs, a raKx{e o6ocHoeaHHo cAenarb rrocraHoBKy
3 aAarr AnccepTarl?r\4.

OcHosHrre reoperurlecKl4e pe3ynbrarbr [peAcraBJreHbr Bo nropofi rJraBe.
Pa":pa6orauuufi v uo4po6no onucauurrfi MeroA [orrru 6nuxairruux coceAefi
(FANN), xnlxrorquficx nao4u$rara\uefi. MeroAa 6nuxafiruux coceAefi (KNN),
IIo3BoJII4JI cHI{3I4Tb 3aBl4cuMocrb or 3HarIeHI4.rI qncra k u nor.rtcurb rorlHocrb
pacno3HaBaHvrfl 33f-narrepHoB noo6paNaeMbrx 4nzxeHr.rfi pyK. Anropuru
xnaccn$unar\w cr4rHaJroB 33f c yuoronr apefiSa uapaMerpoB, a raKxe
4o o 5yu eH vrfl KIrac cra$ rar<arop a o 5 e cu eqr4Baer a1anr apfio ctrcreMbr yrrp aBn eHkrfl. kr

ilo3Borqer rIoBbIcI4Tb rorrHocrb pa3fluqeHr4-fl noo6paxaeMbrx orAenbHbrx uJru
coBMecrHbIX ABrrx{euuit reeofi a upanofi pyrc. lloxa3aHo, qro B xoAe rpeHr4poBKr4
rrpol{cxoAl4T He roJIbKo o6y.reune crzcreMbr ylpaBneHur, aAarrrrlpyrou{efic.s K
ceoficrnaM roJloBHofo Mo3fa Lr [Bk[are.nrnofi cl{creMbl rIaIIHeHTa, Ho 14 ananrarJkrfl
rreJloBeKa K oco6ennocrflM pa6orur rrpu B3ar4MoAeitcrskrv c KoMnbrorepriofi
ulcreuofi qepe3 I4MK. llpe4noNeusufi cuoco6 ro3Borser yqecrb oAHoBpeMeHHo
o6a npoqeaca a1anrar\kru n pa^:pa5aruisaeNaofi cr4creMe yupaBneHr{r.

Cocrae u crpyKrypa pa:pa6orannofi uporpauvnofi nlarsopuu,
npeAcraBJreHHble B Tperbefi ruane, AocraroqHo noApo6no ouncaHbr H yKa3aHbr
3AAArrkr, KOTOpbre pemaroTc.rr KaxAbrM
TaruKe cnoco6lr perxeHr4.f, 3Tr{x

I{3 CO3AaHHbTX npofpaMMHbrx MoAyJrer4, a

3aAar{. llporpavrMHa-rr nnar$opua



pa3paoaTblB€ulacb KaK yHHBepc€rJrbHas, Ho AJr.[ ylpaBneHkrs. uHBaJrrrAHbrM KpecnoM
6rtra orleldl4aJru3lapoBaHa c opueHraquefi rpa$zuecKoro rzHrep$efica Ha
[poBeAeHLrs sKcnepr4MeHToB. llnarQopua r.rMeer MHoxecrBo l,ro4ylefi,
rlo3Bonf,Iolqux s$Serrunno kr y4o6Ho npoBoAHTb vrcrrbrralvrfl, cBfl3aHHbre c
yilpaBneHlreM I4HBaJIHAHrTM KpecnoM rro czrH€uraM aKTraBHocrLr Mo3ra. Mo4ynrnax
apxl4TeKTypa rlo3BoJl-ter AocrarorrHo Srrcrpo MeH{Tb r4croqHr4Kr4 u cuoco6rr
o6pa6orrcl{ cl4rH€ulon 33f I{ I{3MeH.rrrb r,rx rapaMerptr. fpa$u.recrufi znrep$eftc
IIO3BOJrser KOHTpOnHpOBarb pa3rr4qHbre [apaMerpbr 3Kcrrepr{MeHTa.

OcHonnrre [paKTLIqecKue pe3ynbrarbr npeAcraBJreHbr B qerBeprofi rnane, r4e
otll4cblBaera.s npoqecc recrl{poBaHufl paspa6oraunofi cr4creMbr y[paBneHr4t
I4HBaJII{AHbIM KpeCJrOM, npI4BOAr{TC-[ rrJraH rrpoBeAeHkrr SKcnepkrMeHToB vr

pe3ynbrarbl oKclrepl4MeHT€urbuofi uponepKr4 pa6orocuoco6nocu4 cr,rcreMrr. Frrnll
npoBeAeHbl TpI4 oKcrIepI4MeHTa. llepnrrfi sKcnepr{MeHT 6ul HalpaBJreH Ha
TecTrIpoBaHpIe [oBopoTa krllBanvr4Hofo Kpecna B TerreHr4e HecKoJrbKtrx r,rHTepBanoB
(snox), Harl€ilo Koropblx onpeAenrercq no4auefi 3ByKoBbrx cr4rHaJroB,

Anr4TenbHocrb Koropbrx oilpe,{eJrfer, KyAa HyxHo [oBepHyrb Kpecno. B xax4yro
Snoxy [oJrb3oBareJlb AoJIiKeH norrbrrarbc{ noo6pa":um AB}r}KeHr4e resofi krrrvr

upanofi pyxofi, .{ro6H BbIloJIHrrrb noBopor BJreBo Lrnkr Blrpano. CoxpaHeHHbre
orpe3Kl4 cI{rHaJIa 33f npl4 yAarIHbIX nolrbrrKax AononHrror co5ofi uaSop .{aHHbrx
nnfl ooyrreHr4{ rnaccuSuKaropa. Bropofi eKcrrepuMeHr ,IIBI4)KEHI4EM

LrHBanvr4laoro Kpecna nuepe4 rpe6onaJr or r{crrbrryeMoro noo6pa)Karb ABH>KeHrr,fl.
o6enuu pyKaMu oAHoBpeMeHHo, qro6u 3acraBr4Tb Lr:nBarrvrqHoe KpecJro ABnrarbct
nnepe4. Ans crapra ,qBIDKeHI{t rloAaercr 4rraHnlrfi :nyronofi cnrHuur, a Anfl,
ocraHoBKla roporrufi. IzlcnrruaHkrs. froKa3aJrr'r Bo3MoxHocrb ylpaBneHa{
ABI4)KeHrIeM BrIepeA rryreM noo6pa>xenux 4nuxennfi nenofi Lr npanofi pyr<ofi
oAHoBpeMeHHo co cpe4uefi ycnerxHocrbro pacrro3HaBaHtrfl 66%. Tperufi
3Kc[epI,IMeHT, c ocraHoBKofi Aeraxyu1erocr rro npxvrofi r4HBaJrr{AHoro KpecJra,
rpe6onau or LIcrIbITyeMoro n oSosHa.{enHrrfi MoMeHT roo6pasrarb [peurcrBr{e Ha
cBoeM rlyrtl. I4cttsrca:r^rr-a rroKa3aJII4, rrro pa:pa6orannrrfi MeroA o6ecneqranaer
cpeAHroro ycneruHocrb pacno 3HaBaHLrfl 80%.

flpone4euurte LretrbrraHprfl tloKa3aJrrr pa6orocnoco6nocru pa:pa6oranHofi
cl{areMbl yrlpaBneHl{-fl I4HBaJIUAHrIM KpecJroM c rroMorrlbro I4MK Ha ocHoBe
noo6paxaeMblx ABI,DKeHI4fi pyn. llorasaHo, rrro rroMriMo a.4a[Taqr4z (oSyueuut)
crrcTeMbl yrlpaBJreHvrfl wHBaJrIaAHbrM KpecnoM TaKx{e [pozcxoAkrT vr a4arrTarryrfl.
(rpenuponr<a) I4crlblTyeMoro, crerreHb roropofi onpeAenf,ercs AJrr4TeJrbHocrbro
TpeHHpoBKH. B AvraceprarJlrkr orMeqaerc.{, qro B TeqeHue o4uofi ceccuLr
cnocoSHocrr I{cnblTyeMoro coBeplxaru noo6poKaeMbre ABmKeHr4fl. TaK, .{ro6rr
nonyquTb [paBr4nbHyro peaKr{r{ro cracTeMbr ylpaBJreHHr, pacrer"

llo co4eplxaHl4ro Alrccepralll4z Mo)KHo c.qenarb cneAyrcrrlr{e 3aMerraHr{fl.
1. Cerrar ilono)KeHufi,ua3aquTy - cJII{rxKoM Muofo, Hoprvrofi cqr{Taercs,3-4..
2.I4s 6-ru ny6turcarynfi o yqacrueM aBTopa Ar,rcceprarlura roJrbKo rrocJreilHfl,fl,

crarb.fl B )KypH€tl e <I4n S opMaruKa Iz aBToMar v3ar\vrfl>> -rr BJrfl erc-tr nonno $ opu arH ofi
(23 crp.), ocrzulbHue ouy6rurKoBaHbl B rpy.qax rconsepenguir, u r4Meror $opnrar
re3ncoB (4 crp.).



3" llpe4o6pa6orrca BKrroqaeT yAaJreHr{e Srrox MbIIUCqHbIMI4

apreSarcraMra, Koropbre Moryr upr{Becrr{ K JroxrubrM pe3yJrbraraM"
4" MoueHrur :rrarrara noo6paxeuufi ABr,rxreHr{fl pyK orrpeAertxrorcr rro

3ByKoBbIM cI,IrH€uIaM. Tar< Mox(Ho Aenarb npra o6yvenkru xlaccuSuKaropa, Ho npr4
ynpaBneHuu LrHBaJrLrAHbrM KpecJroM rroJrb3oBareJrb Moxer Har{am noo6paxeHne
TorAa, KorAa 3axor{er KyAa-To rrepeMeorurbcfl. r{ro6rr raK cAeJrarb, Hy}KHo yMerb
aBToMarl{r{ecKn onpeAeurb Harr€ilo noo6paxeHr{q ro JreHTe cr4rH€ura 33f, Ho KaK

3TO AeJIaeTCt B Cr4CTeMe, HeIIOHf,THO.

5. B o6sopuofi rJraBe (n uo4pa:.{errax 1.3 u 1.4) npraneAeHa oqeHb o6u{a.s ra

H3BecrHax zuQopMar1r4.rr o6 ITIMK, B ToM rrr4cre r4uBa3uBHbrx, Ho orcyrcrByror
KoHKperHbIe rpI4Mepbl poccuficrux v :apy6exurrx paspa6ororc B o6nacru
ynpaBJleHzx po6oru3r{poBaHHbrMr4 ruo6znrnbrMr4 opeAcrBaMr{ c rzcrroJrb3oBaHneM
HeIaHBa3IzBHIIX I4MK. lloerorry cpaBHr4Barb cAeJraHHyrc cucreMy He c qeM.

6. B rloApa3Aene 2.2 npr{BeAeuo MareMaruqecKoe orrucaHr.re grarroB

o6pa6ornz IaH$opnraqraz B nefiponHrepSefice B paMKax 1-ro rroJroxeHr,rr Ha

3arru,rry r{, rroqeMy-To, rrpr4BeAeHa ccbrJrKa na pa6ory [33] no r4HrepQeficy ua
BII3BaHHrIX noreHrlnafiax P300, B To BpeMtr, KaK B Atrcceprar\vv r4crroJrb3yerc.fl
MoropHoe noo6paxeuue.

7. Kar< 3To cneAyer r43 TeKcra Ar4cceprarlrrrz, Ha BXoA rraccvr$uKaropa 33f-
narrepHon noo6pax{aeMblx ABI{N(eHI4ft pytt [o.{aercr BeKTop uprr3HaKon. OAnaxo
orcyrcrByer o6rxcHenue, KaK noryr{aerc-tr DTor BeKTop v rarofi oH rrMeer

Qoplaar.
8. Paspa6orannufi aBropoM xnaccH$uKarop FANN v ero Kraccuqecxuir

rIpeAIxecrBeHHI4K KNN HMeror oAr4HaKoBbre rorrHocrtr pacrro3HaBantrs. AByx
KrlaccoB 33f-uarrepHoB, 94%. llosrouy c rorrKr4 spenkrfl, ycnerxHocrr4
pacno3HaBanvrfl. rrao4Ia$unar\krfl, rraccn$lzKaropa npaKTr4qecKn He Aana Bbrr.rrpbrrrra.

9. Hexcuo, B rIeM KoHKperHo npof,Bnrercr ap:anrar\vrfl, rrpv o6yueHzra r
csoficrsaN4 roJroBHoro Mo3ra vr ABr{rarenrnofi cr{creMbr rreJroBeKa (upu
noo6paxeHuru ABr4>Kerruit caM r{eroBeK He ABraraercfl), a rapKe a1arrrar\prs. npvr
83 aI{MoAe itcrsuu c KoMrrbrorep oM qep e3 Hefi p ounrep $ efi c.

10. VcuelrrHocrb pacrlo3HaBaHtrfl., 3aperucrpr{poBaHHa{ B gKcnepr4MeHTax c
ynpaBneHLIeM IIo noo6paxaeMbrM .qBr4xeHH.sN{ resofi, npanofi rr oAHoBpeMeHHo
o6euuu pyKaMI{ rone6rerctr or 60Yo Ao 80o , qro Mo}Ker rrpr4Becrr4 K TpyAHocr{M
rIpI4 pe€LrrbHoM ynpaBJreHr4rl raHBaJrr4AHbrM KpecnoM. Bonpoc, KaK Mox{Ho
ynyqurlrTb 3Trr rroKa3 aTe rrv\ B Ar4cc epTarl[r,r He p ac cMaTpuBaeT c fi..

11. B reKcre AI4ccepraIIIrI4 I4Meror Meoro He coBceM KoppeKTHbre Bbrporenkrfl.
H orII4cKI4. Hanpznrep, noApa34en 2.1. na-:nalr <Crpyrrypa cracreMbr yrpaBJre:nLrfl
Her4por4HTepQer4ca)), a IIo
ynpaBneHrr.rr Ha ocHoBe

cyqecTBy 3AecL roBopl4Tcfl
uefiponurepSefica. {pyrofi

o cTpyKType cr4cTeMbi

Ilpr,lMep B crrr4cKe

nzreparypbr ABa pa3a Aa:c.a cobrJrKa Ha oAHy 14 ry )Ke pa6ory, lllulTl.

Hecuorpx Ha cAeJIaHHbre 3aMerraHr,rtr, Ar{cceprarlrur B rIeJroM coAepxl4T
oTBeTbI Ha BCe rroJIOlKeHI{.fl, BbIABI{HyTbIe Ha 3aIrII4Ty, V AOCTaTOqHO IOJIHO

xapaKTepr{3yer ru.rHHfi BKJTaA aBTopa B r4x pa3pa6orr<y.



flpe4cranrrflercfl, qro paspa6orannafl rrpolpaMMHaf unarsoprr,ra Molner
6ntrr e{Sercrunuo ucrloJrb3oBaHa rrpu cogryanvru SecrouraKTHbrx clrcreM
yrlp aBn eH Lrfl u:r'Ar4BuAyan bHbruz ir.ro 6 uJrbHbrMr4 op eAcrBaMu, o 6ecnequBarollr4Mu
aBToHoMHoe nepeMeuleHl,Ie ruoAefi c orpaHHqeHHbIMI{ ABr4fareJrbHbrMr4
cuoco6nocrqMra.

B pavmax pa3Buruq l{ccJreAoBaunfi aBTopa, BepoflTHo, 6y1e:r rroJre3HbrM
yBellltrl4Tb rrI,IcJIo KJIaccoB noo6poxaeMbrx 4nu>xeuuit, Halpr{Mep, BKJIroqLrrb

AotIoJIHI4TeJIbHo noo6paxenue 4euxenzfi Hor Anf, yrrpaBrre'Hhrfl ABLrxeHraeM
BIIepeI u ocraHoBK?I. Kporvre orofo, xeJrareJrbHo floBbrcr{Tb ycrrerxHocrb
BbITIOJIHeHI4.fl KOMaHng HAnpIdMep' 3a Crrer ycpeAHeHnr pe3ynbTaroB HecKoJrbKrax
TIoIIbIToK ynpaBneHl4t. Brtro 5u rroJre3Ho He roJrbKo peaJrr{3oBarb rrp-rrMoe
ynpaBneHlle TpaHcnOpTHbIM Cpe.{CTBoM, KoTOpoe oqeHb HanpflraeT lloJlb3oBateils.,
HO H CyIIepBIzI3OpHoe ylpaBneHlle, [pu KOTopoM IIoJIb3oBaTeJIb IIyTeM
noodpaxeuux HHl,Iquzpyer onpeAeJrennrrfi cqenaprafi [epeMerrleHvrfl", a caMo
cpeAcrBo ero LIc[oJIHter, I4crlonb3y.q co6crsenHyro r4HTenneKTy€LnbHyro cr4creMy
ynpaBneHLr{.

Brteo4. fir,rccepralluoHHas pa6ora Ba6u\a Huxora.s Anexcan4poBr4rra
BbIrroiIHeHa Ha aKTy€LnbHyro reMy, .rrBflrercf, sanepureHnofr HayqHo-
rcnalzQzraqvlonuofi pa5orofi, coAep)Kalrleft peruenHbre 3aAarru, orJrrlrraroqzect
nosl4gHofr I{ I{Me}oulee Ha}nrHoe r{ [paKTr,rqecKoe 3HaqeHlre n o6lacru cr4creM
yrlpaBJleHr4fl Ha ocHoBe nefipouurepSeficon, yAoBJrerBop.rrer rpe6onaHuxru rt.7
floroxeuras BAK MuuucrepcrBa oSpa:oeaHkrfl. yr HayKr,r P(D, upe4bf,BJr.rreMbrM K

KaHAI4IarcKI4M Al4ccepral{LrrM, a ee aBTop 3acnyx{r{Baer rrplrcprAenurfl yveuofi
crerleHl4 KaHALIAaTa rexHr4lrecKrzx HayK no cleuvaJrbHocr?r 2.3.I - Cucreunrrfi
at;.aJrvrs ) yrrp aBn e H ue w o6p a6 om a u u $ op na arlrzrr4, crar ucrvrKa.

Anrop eS epar rr onHo crbro c o orB ercrByer co.q eplKaHr{ro Arrcce pr ar\Hvr.

OQuqua.nrnufi orrroHeHT:
K.T.H., AoIIeHT Brrcurefi IrIKoJrbI aBToMarr43arJHH u

Vluwuryra MexaHr{KrI, MalrlkrHoorpoeHufl. u rpaHcropra Catlrr-llerep6yprcKofo
noJrr4TexHr,rqecKoroyHrrBepcure:rallerpaBeluroro 
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