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(57) MUsobperenrme OTHOCHTCS K OONacTH MeH-
IIUHCKOTO NMPHOOPOCTPOCHHS U MOXKET PUMEHSTHCS
B OMOMEIUIMHCKHAX HCCIECHOBAHUSIX M TEXHOJOTHAX
CTHUMYJISIIUM TOJIOBHOTO Mo3ra. CTHMYNSATOp CIOX-
HOCTPYKTYPHPOBAaHHBIMH ONTHYECKUMHU CHIHAIAMH
MpefHa3HadeH UT CTUMYIHPOBAHUS 3PUTEIHHON CH-
CTEMBI M TOJOBHOTO MO3ra ()pakTaJbHBIMU ONTHYE-
CKUMH CHUTHaJlaMH, CTPYKTypa KOTOPBIX MpHOIMKe-
Ha 110 JUHAMHKE K aKTUBHOCTH 37I0POBOTO TOJIOBHOTO
Mo3ra. Ctumyrsitop hopMupyeT (hpaKkTaabHBIE ONTH-
YEeCKHe CUTHAIIBI C 33/JaHHBIMH NTapaMeTPaMy B IMEET
(hopMy MEPEHOCHOTO YCTPONUCTBA, COCTOAIIETO U3 HC-
TOYHHKA CBETOBOTO CUTHAJIA, TCHEPATOpa CUI'HANA, CO-
CTOSIIIIETO M3 MHUKPOKOHTPOJUIEPA, TTAMSITH NPOTPaM-
MBI CHT'HaJIa, ICTOYHNKA TUTAaHWsA, IIPOBOAHBIX 1 Oec-
MIPOBOIHEBIX WHTEp(QEicoB, mporpaMmmaropa B ¢hopme
BBIYHCIIUTELHOTO yCTPOHCTBA B (pOpME MEPCOHAIb-
HOTO KOMITBIOTEPA, COAEPKAIIETO OECIIPOBOJHbIC HH-
Tepdeichl Ul MOAKIIOYEHUS] K TeHEepaTtopy CHTHa-
JIa, a TaK)Ke MPOTPaMMHBINA 010K (POPMHUPOBAHHUS TIPO-
rpaMMBl CHUTHaJIA, a TaKKe 3arpy3ddK CHUTHajia de-
pe3 mHTepdeiicsl B TeHepaTop curHana. Ilpenmara-
IOTCSI TAK)KE ONTHUMAJIBbHBIE CIIOCOOB! MCIONB30BAHUS
TAaKOTO0 YCTpOWCTBA. TEXHUYECKUM pE3YJIbTAaTOM SIB-
JSIETCST BO3MOXKHOCTD MCIIOJIB30BAaHHS T€HEPaTopa OT-
JIEIBHO OT TporpaMMaropa, ThOkoe (opMHpOBaHUE
MIPOTrpaMMbI CUTHAJIOB M YIIPaBJICHUE 3arpy3KoH mpo-
rpaMM CHUTHAJIOB B TEHEPATOp CUTHANIOB, KOM(OPT HC-
MIOJTb30BAHUS YCTPONCTBA 32 CUET OTCYTCTBHS COCMH-
HUTETBHBIX KaOeJeH.
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CTUMYNATOP CNOXKHOCTPYKTYPUPOBAHHBLIMMU ONTUHECKMMM CUrHaNamm u cnocob ero

ncnonb3oBaHUA

M306p€T€HMe OTHOCUTCA K obnactu MeaUUUHCKOro ﬂpMﬁOpOCTpOEHMﬂ U MoxXXet
npumeHATLCA B 6VIOME,D,MU,MHCKMX nccnegoBaHUAxXx M TEXHONOTUAX  CTUMYRAUNKU

ros0BHOro mosra.

YCTPOMCTBO —  CTUMYAATOP  CAOXHOCTPYKTYPUPOBAHHLIMU  OMTUUYECKUMMU
CUrHasaMu — NpeaHasHauYeHo AN CTUMYNUPOBAHUA 3PUTENLHON CUCTEMbBI U FONIOBHOTO
MO3ra GppPaKTanbHbIMM ONTUYECKUMU CUTHANAMM, CTPYKTYpPa KOTOPbIX NpubaumeHa no
ANHAMUKe K aKTMBHOCTM 340pPOBOr0 rO/IOBHOTO MO3ra C UEAbI NOALAEPMKAHUA,
y/NIYYlleHUA WAN BOCCTAHOBNAEHWUA €ro aKTUBHOCTUM CBA3AHHbLIX C HEW KOrHWUTUBHbIX
bYHKUMA.

YpoeseHo mexHuku

MU3BeCcTHbl CTauMOHapHble YCTPONCTBA U MOBMAbHbIE NPUNOXKEHUA AnA
CBETOCTMMY/IALMK, CO3AAI0LLUME aXPOMATUUECKUE MU LBETOBbLIE Me/IbKaHMe, KOTopble
reHepupyioTca,Kak NpaBuao, C NOCTOAHHOMN 4acToToM anbda uam 6eta putma, KoTopbie
accouMmpyloT € penakcauueit M COCTOAHUEM | MOKOA, WAWU, COOTBETCTBEHHO,

paboTocnoco6HOCTLIO U KOHUEHTPaUMeR BHUMaAHKA.

O6Wwum HeaOCTaTKOM 3TUX YCTPOWCTB ABNAETCA reHepauua ANA CTUMYIMPOBaHUA

MO3ra nepuoanyecknux curHanos ¢ AETEpMMHMpOBaHHOﬁ AUHAMUKOMN.

YunTbiBaA COBPEMEHHble HaydHble NPEACTaBAEHUA, CTUMYAALMA FONOBHOTO
MO3ra Nepruoau4eckumn puTMmamun mamn, Ha0b6opPOoT, CUrHaNaMK, UMEIOWMMU NONHOCTLIO
CNY4alHYIO, CTOXaCTUYECKYID AMHAMUKY, He cnocobHa BOCCTaHOBUTL (PaKTa/ZbHYIO
CNOXHOCTb PUTMOB 340POBbIX GUIUONOTUYECKUX GYHKLMIA, @ B HEKOTOPbIX CAy4anx

BO3MOXEH PUCK NO/Ily4eHUA HeraTusHboix 3¢ PeKToB.




OcHoBaHMeM ONA TaKOro BbIBOAA CAYXAT Pe3ynbTaTbhl HAy4YHbIX UCCNeN0BaHUM,
MOoKasaBliKe, YTO PUTM 300pOBbIX OQYHKUMIA OpPraHM3ma, BK/IOMAA KOPKOBYIO
aKTUBHOCTb, UMMEET  BbICOKO-KOPPE/NIMPOBAHHYIO  [eTePMUHUPOBAHO-Xa0TUYECKYIO
(ppakTanbHyi0) AUHAMUKY CO CNEKTPANbHON NAOTHOCTLIO MOWHOCTH, NPUBAVMIKEHHOI K
1/f' [1-4]. B TO ke Bpemsa, CTapeHue 4YenoseKka, BO3aeincrsue cTpeccosbix Gakropos u
bonesHeit NpUBOAAT K MoTepe AaNbHUX KOPPENAuMiA U BOZHUKHOBEHUIO MOMHOCTHIO
HEeKopPpenMpoBaHHOW CTOXaCTMHYECKON AMHAMUKKM (NpubamkeHHoW K Genomy wymy,
1/f°) wnam AETEPMUHNPOBAHHOMY npoueccy (PU3MONOTMYECKMIA pUTM, BaM3KMIA K
nepuoandeckumM  WUAM  KBasunepuoamuyeckum  Konebawuam) [5-7]. HapyweHue
CNOXHOCTU I3 AOKYMEHTUPOBAHO Yy 60/bHLIX WK30PpPEHUEn U NPU AenpPeccusHbIxX

paccTpoucTsax [8].

B paborax [9-13] noctynupyetca, uto ¢dpaKkTanbHas 3pUTeNbHas CTUMYNALMA
MOXeT cnocobcTsosaTh NOBbIWEHUIO 3GPEKTUBHOCTH BOCCTAHOB/IGHUA aKTUBHOCTM
FONOBHOTO MO3ra WU YMCTBEHHOW [EATeNIbHOCTUM Yy 340POBbLIX /IOAEN B CTPECCOBbIX
CUTYaUMAX,NPU  NMCMXO3MOLMOHANbHbLIX  PACCTPOWCTBAXM Yy /ML, . CTPafAoLWmMX
HEBPO/IOTUHECKUMU U NCUXUATPUHECKMMU PAacCTPOMCTBAMKU U HeMpoAereHepaTUBHbIMU
3abonesaHnamu. B ToM uncie, NnpUMeHeHUe reHepaTopoB CNOMHOCTPYKTYPUPOBAHHbIX
CUIHANOB MOXeT 6biTb NO/Me3HbIM B BOCCTAaHOBUTENbHLIN Nepuoa nocne TPasm U
WMHCY/IbTOB TONOBHOr0 MO3ra 4Yepe3 pPeaKkTUBAUMIO CUMHANTUYECKOM naacTuyHocTu. C
APYroi CTOPOHbI, UCNONb30BaHUE GPAKTaIbHON ONTUUECKOW UAM 3BYKOBOI CTUMYAALMUM

NepCneKTUBHO TaKXKe B KayecTse Cnocoba TPEHNPOBKKU KOTHUTUBHBIX GyHKUMIA[13].

Ona  pa3pabotkm  TexHONOrMN M pasAMuHLIX  €cNocobOB  TPEHUPOBKM,
BOCCTaHOB/IEHUAN YCU/IEHUA aKTUBHOCTU FOJIOBHOFO MO3ra, €ro CEeHCOPHbIX CUCTEM W
NOBbILWEHNA KOTHUTUBHbIX GYHKUWI Heobx0AMMO co3AaHMe YCTPOWCTB - CTUMYNATOPOS,
KoTopble  o6ecneuvsalot reHepaumio  CNOXHOCTPYKTYPUPOBAHHbLIX  CUrHAanOB,
NPMBAMIKEHHbIX NO CBOEM CTPYKTYpe AMHAMMKE aKTUBHOCTM 340POBOFO TONOBHOrO
MO3ra.AHaIn3 AaHHbIX NMTepaTypbl MO3BONWA HAM 3aK/NOYMTb, YTO ANA NOBbIWEHMA

KOTHUTUBHBIX QYHKUMIA W YAYYLWEHMA aAKTUBHOCTM MO3ra OCOBEHHO nepCneKTUBHO




UCMONb30BAHNE CNOXKHOCTPYKTYPUPOBAHHbLIX CUTHANO0B C GPaKTalbHON PasMEPHOCTbIO

or1,1p001,5.

N3BeCTHbI YCTPOMCTBA ONTMYECKON CTUMYNALUKU, COCTOALLME U3 ONTUYECKOro
TepMuHana B ¢GOpme O4YKOB C HENpPo3payHoOM onpasoM C MCTOYHMKaMu CBeTa,
YCTAaHOBNEHHbIMU Ha BHyTpeHHeﬁ (6nnHen K rnasam) ctopoHe onpasbl, U 610Ka
NMATAaHWA W YNpPaBNeHUA, COeLUHEHHOr0 C ONTUYECKUM TEePMWUHA/IOM NPOBOAHLIM
uHtepdeiicom [14-18]. B yKasaHHbIX ycTpoitcTBax obecneunsaerca dopmupoBaHue
CUTHANOB nepuoanueckor Gopmbl:  «NPAMOYTrO/IbHUKY»,  «KOJIOKOMY,  «CUHYCY,
«aCCUMMETPUYHBIN CUHYC» [15] 1 He NCNoNb3YIOTCA CIOMHOCTPYKTYPUPOBAHHbIE CUTHANDI
¢ ¢pakranbHO pasmepHocTbio oT 1,1 o 1,5. Kpome TOro, onTUyeckuit TepmuHan
CBA3aH C YCTPOWCTBOM YyNpaBieHUA NPOBOAHLIM WHTEPdENCOM, YTO MOXKeT ObiTb

CAEPXKMUBAOWMM GAKTOPOM NPY NPUMEHEHMM B le4eBHbIX yUpeKaeHUAX.

MU3BecTHbl ycTpoicTBa, obecneymBalouMe ONTHUECKYID CTUMynauuio, B dopme
O4YKOB C aBTOHOMHbIM MCTOMHUMKOM nuTaHua [14,18]; B pe3synbTaTe yMeHbLUEHURA
KO/M4ecTea NPOBOAOB TaKMe YCTPOMCTBA MeHee OrpaHMYMBalOT NO/Ib30BaTENA.
YKasaHHble YCTPOMCTBA COAEPKAT MUKPOKOHTPOMNIEP C NaMATbIO ANA NPorpamm
curHanos u obecneumBaloT WX BOCNPOM3BeAEeHME C MNOMOLLbI0 CBETOAWOAOS.
HepocTaTKOM yKa3aHHbIX YCTPOMUCTB ABNAETCA OrPaHUYEHHbIN (PUKcupoBaHHbIN) Habop
CUrHanNoB, 3aNUCaHHbIX B8 namaATb KOHTpO/NEepa, a TaKxe
CNOXHOeNnepenporpaMMmUpPoOBaHnE CUrHana B MUKPOKOHTPO/UIEpe NyTeM HaXKaTua
KHOMOK Ha ONTUYECKOM TepmuHane, Mmelowum Hebonblon pasmep U MPOUYHOCTD.
YKa3aHHble ycTponcTea TaKxe 'He obecneuunsalor dopmuposaHua
CNOXHOCTPYKTYPUPOBAHHbIX OMNTUYECKMX CUTHANoB C 3agdaHHOW  (paKTanbHOM

AUHAMUKOM.

N3BecteH cnocob ¢pakTanbHOW CTUMYANALMU, OCHOBAHHbLIW Ha UCNONb30BAHUM
ycTpoirctBa [19] — reHepaTopa ¢paKTanbHbiX MeNbKaHMK ana GUomMeanUNHCKUX
ncciefoBaHnit, NnpeaHasHa4eHHOro 41A reHepaLMmM HeOAHOPOAHO MenbKatowero ¢oHa
— AWHAaMMU4YECKOro CBETOBOro ¢paKktana, B KOTOPOM MHBAPUAHTHLIMU BO BpeMEHWU

ABNAOTCA GNYKTYauuMM UHTEPBaNoB Mexay Bcnbitwkamu. Hegoctatkom [19] sasnaetcs

3



HEBO3MOMHOCTb  CO3/aBaTb  C/NOMHOCTPYKTYPUPOBAHHbIE  CUFHAAbl  HY)KHOIA
dpakTanbHOM pasMepHOCTU B AnanasoHe 1<D<2 (He sKawouaa 2), 4To He nossonser
NpUbAU3INTL CNOMKHOCTL CTUMYAMPYIOLLLETO CUTHANA K AUHAMUKE aKTUBHOCTM 3/10POBOFO

mos3ra.

Yctpoitcteo no usobpetenunio Cheng W. «Cnocob u yctpoicteo ¢paktanbHOM
ctumynauum»  (WO/2015/131770  Fractal stimulation method and device
PCT/CN2015/073241, Cheng, Weyland) {20] asnsetca Hanbonee 6113Kkum no cyuiecrsy

3aAB/1AeMOro TeXHNUYeCKOro peteHna n NPUHATO 3a NPOTOTUN.

B npoTtotune 3aABneHO, 4TO CTUMyAUpylOlLee YCTPOWCTBO obecneunsaer
bpaKTanbHbIN PEXUM CTUMYNALMK N8 ONTUMANIBHOTO NevyeHnsa 6onesHen yenoseka.
YCTPOMCTBO COAEPHKUT MUKPONPOLECCOP, YNPaBAAIOWMN Ccepuei npensapuTenbHo
3aNporpaMmuUpPOBaHHbIX CTUMY/IOB, BK/IOYAA INEKTPUYECKYIO, MAarHUTHYIO CTUMYAALMIO,
MEeXaHUYECKYI0, CNyXoBYyI0 W (OTOCTUMYNALMIO, C PeryiupyeMbiM U3MEHeHUEM
napameTpoe CTUMyNAUMM (aMNAWUTYAbl, MHTEHCUBHOCTM, [/AWHbI BOMHBI M np.).
MapameTpbl HacTpamMBaloTCcA Tak, 4TO6bl OHM COOTBETCTBOBANW PpaKTa/IbHOM cxeme, M
OTANYANUCL OT NEePUOAUYECKOWU, CAYYAWHOM UM XAaOTUUHON AUHAMUKM B TUMUUHBIX
ycTponcreax ctumynauun. Takum obpasom, ¢opmyna w  onucaHue AaHHOTO
usobpereHua no AaHHbIM PatentScope He pernameHTUpPYIOT TpeboBaHMA K CTPYKType
CTUMYNUPYIOLUX CUTHANOB M OTCYTCTBYIOT KOHKPETHbIE YCNoBUA, Nnpubankatowme ee K

ANHaMKnKe akTUBHOCTU 340POBOI0 ros1IOBHOTO MO3ra.

Lenblo co3paHna npepnaraemoro Hamu ycTpoicTea AsnaetcA popmMupoBaHue
CNOXXHOCTPYKTYPUPOBAHHbIX ONTUYECKUX CUFHANOB C 3aZaHHbIMWM NapameTpamu Ann
CTUMYNALMK FONIOBHOTO MO3ra, NPUBAUMKEHHDBIX N0 AMHAMMUKE K aKTUBHOCTU 34,0pOBOro
roNI0BHOrO MO3ra, nosbileHWe rubkocT npu GopmmMpoBaHUM CurHanoB u yaobcersa

npuMeHeHnA 3a c4eT NOBbIWeHUA MOBUNbHOCTH VCTpOﬁCTB.
MNoctaBneHHble uenun gocturaerca 3a CHeT coveTaHuA:

- M3nyqa1'enei71 onTu4yecKnx CUr4anos,




- reHepartopos, obecneumsalowmx GOPMUPOBAHUE COXKHOCTPYKTYPUPOBAHHDBIX

CUTHANOB B COOTBETCTBMM C 334aHHOM NPOTrPamMmoiu;

- NPOrpamMmmaTopos, obecneumnsalowmx dopmuposaHue nporpamm
CNOXHOCTPYKTYPUPOBAHHBIX CUrHAN0B, NPUBAMMKEHHbIMU NO AUHAMMKE K aKTUBHOCTU

340p0BOIro roN0OBHOINO MO3ra,

KOTOPpbIE MOTYT COEJUHATLCA MeXxay coboMn KaK € ncnonb3oBaHMem APOBOAHDLIX,

TaK ¥ C UCNonb3oBaHuem 6ecnpoBogHbIX NHTEPENCOS.

Ona ueneit HacToAwWler 3aABKN NOL TEPMUHOM «MHTepdEenc» NOHUMAETCA KaHan
WAN CPeacTBO CBA3WM MEXAY 4acTAMM YCTPOMCTBA, B TOM uYucne NPOBOAHOW KaHan

(nposogHon uHTepdeirc), 6ecnposoaHoi KaHan (becnposoaHoi nHTepoeiic).

Ha pucyHke ($ur. 1) npuseaeHa npeanaraeman cxema yCTPOMCTBA CTUMY/IATOPA

CNNOXHOCTPYKTYPUPOBAHHBIMKU ONTUHECKUMU CUTHANNTAMMN.

UctouHnk currana UC1 obecneunsaeTr ¢opmuposBaHue CBETOBOro CUrHana,
BO3AENCTBYIOLLEro Ha 3pUTE/bHYIO CUCTEMY YenoBeKa. NCTouHuK curHana UC1 ponxeH
obecneunsaTb BO3MOXHOCTb BOCNPOU3BEAEHMA aXPOMATUMUECKOrO WM LBETHOrO
curHana gavMHon BonHbl otT 380 Hm (790 Tru) ao 780 Hm (385 Tru), c wactoTon go 10 Kry,
Ana obecneveHus HeobxoaumbiXx GpaKTaNbHbIX pa3MepHOCTEM CUrHANA WM KONIUYEeCTBa

ypoBHei camonogobus.

lfenepatop curHana I'C2 coctout us MUKpoKoHTpoanepa MK3, copeprkauiero
3HeproHesasucMmyio namate 34 ana xpaHeHUA MPOrpammbl CUTHaNA, WUCTOMHUKA
nuTaHvAa (aBTOHOMHOTO uAn cetesoro) WMN5, nposogHuix (USB) UD6.1 u/mam
6ecnposogHbix  (WiFi, Bluetooth) W®6.2 uHTepdeitcoB pana  noakaoueHUA
nporpammatopa lNM7. FeHepaTtop I'C2npuHumaet ot nporpammartopa NMM7 nporpammy
curHana no nposoaHomy U®6.1 unmn becnposogHomy UD6.2 uHTepdelicy, coxpaHaer
ee B 3HeproHe3asucumoi namatu 3M4 u oﬁechequaaer BocnpousseneHue curHana
UcTouHMKom cseta UC1 B cOOTBETCTBUM C NPOrPaMMOM CUTHANA, 3aNUCAHHOTO B NamMATH

3M4 reHepartopa 'C2, no nepe3anucy NPorpaMmmbl CUrHanNa.




réHepaTop curHana [IC2 moxer obecneunBaTb MNOAKAOYEHUE BHeLUHero
ncrouHuka ceeta UC1 no nposogHomy uHTEpPEencynnn CoOBMeLLAETCA B OAHOM Kopnyce

C UICTOYHUKOM CBETa.

Nporpammatop MM7 peanusosaH B ¢GopmMe NPOrpamMmHbIX CPEACTB,
GYHKUMOHMPYIOWMX  Ha  NNaTGopme  BbIMMCAUTENBHOTO  YCTPOMCTBA B BUAE
NepCcoHasibHOro KOMMblOTepa, NAaHWETa, mn‘n cmapTdOoHa, coaeprKaliero NpoBogHble
(USB) u/unu 6ecnposogmbie (WiFi, Bluetooth) uHTepdeiici, ucnonb3yembie ana
NOAKMOYEeHUA K reHepatopy curHana. [lporpammatop [MM7 coctout wu3 6a0Ka
dopmuposaHna nporpammbl curHana (BP8) u 6Gnokasarpysumka curHana (3C9),
ucnonb3yrowero nposogHbie uHtepdencol UP10.1 unnm becnposogHbie UHTepdeEMChbi
U®10.2 ucnonvlyemon nnatpopmol. Mporpamma curHana dopmupyerca 6nokom 68
Ha OCHOBe 3aAaHHbIX MNapameTpoB CUrHana, BKAYaWWKUX ¢GopMy curHana
(matemaTtnyeckan OyHKUMA), pakTanbHYld pPasMepPHOCTb, KONMYECTBO YpoBHEM
camonopobua curHana, u4acTotry nOBTOPEHMA naTTepHa curHana. baok B8
obecneuusaer ¢opMMpoeaHMe KaKk CWUIHaNoOB C PerynapHoM WMAW CTOXacTUHEeCKOU
OUHAMUKON ana  BuomeamumHCKUX nctne,u,oaanuﬁ, TaKk W CUrHaNOB, WUMEIOWMUX
dpakTanbHylo aguHamuKy. ChopmMUpoBaHHaA NPOrpaMmMa CUrHana 3arpy3unKom curHana
3C9 nepepaetca B reHepaTop curHana NC2 yepes nposoaHoin (UP10.1 -> UD6.1) uan

6ecnposogHoi (MP10.2 ->ND6.2) nrrepdeiic.

Mporpammatop ob6ecneunsaer dopmupoBaHme nporpamm  GpakTasbHbIX
CUrHanoB8 C pa3sMepHOCTbI0 B AuanasoHe 1<D<2 (He BKAw4Yaa 2), U KOAMYECTBOM

yposHei camonopnobua ot 2 go 10.

Mporpammatop  obecneunBaeTr ¢GopmupoBaHME CUrHana Ha  OCHOBE
UCNONb30BAHUA MNPOrpaMMHON peanusaunn GpakTanbHbiX GYHKUMIK, Takux, Kak
¢yHKumu bonbuaHo, Belieplutpacca, Pumana, XaHkens, [apby, ¢ppakranbHbie cnnaiiHb,

¢dpakTanbHble BeiBAETbI U Apyrue.

Mporpammatop obecneunsaeT GopMupoBaHME NPOrpammbl CUrHana 3agaHHOM

DMTENbHOCTH.

YcTponcTBO MOXKET 6bITb peasnn3oBaHo B creAyloWmUX UCNONHEHNAX:
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1. B KauecTBe UCTOYHUKA CUTHANA McndnbsyeTcn CBETOAMOAHbIA U3Nly4aTeNs,
B CTaLUMOHAPHOM WM MOBUNBHOM UCNONHEHUU, 0ObEOUHEHHbIM B OQHOM Kopnyce C
reHepatopom curHana. [lporpammaTtop BbiNOAHEH B ¢opme NepcoHaNbHOro
KomnoloTepa, nnaHwera unv mobunbHoro TenedpoHa (cmaptdoHa), coaeprkauiero
nporpammHoe obecnevyeHne gna GopMUpPOBaHUA NPOrpamMmmbl CMTHaNA C 3a4aHHbIMU
napameTpamu 1 3arpy3kuM nporpammbl curHana no 6ecnpoBogHOMY MAM NPOBOAHOMY
nHTepdeicy B reHepaTop CUrHana;

2. B KauecTBe WUCTOYHMKA CUTrHaNa MCNONL3YETCA ONTHMYECKUN TepmMMHaN B
dopme 04KOB, copaep)alwnit CBETOAUOAHLIN M3NyYaTeNb WM FeHepaTop CurHana.
MporpammaTop BbINOAHEH B ¢OpMe NEepPCOHaNbHOrO KOMMbloTepa, nnaHWeTa uam
mobunbHoro tenedpoHa (cmaptdoHa), cogepkaliero nporpammHoe obecneveHve ana
dopMUpOBaAHMA NPOrpaMmbl CUrHanNa C 33AaHHLIMM  NapameTpamu W 3arpysKu
nporpammbl curHana no 6ecnposogHomy MAn NPoOBOAHOMY MHTepdeicy B reHepaTop
CUrHana; ‘

3. B KauyectBe WCTOMHMKA CWUrHana M reHepaTopa CUrHana MCNONb3yeTca
ONTUYECKUI TEepMWUHAN, coaepalmi cse*rop,uop.nbiﬁ u3ny4atenb, paccevsarens,
reHepaTop curHana. YKasaHHoOe YCTPOWMCTBO YCTAaHAB/NMBAETCA B OYKU BUPTYaNbHOM
peanbHOCTM ANA  BOCNPUATUA curHana. [porpammatop BbiNoAHeH B  dopme
NepCcoHaNbHOTro KommbioTepa, NaaHwera uam mobunbHoro tenedoHa (cmaptdowa),
coaepalero nporpammHoe obecneveHne ana GopmuposaHua NPOrpammbl CUrHana ¢
3aflaHHbIMK MapameTpamMuu 3arpy3ku Nporpammbl CUrHana no 6ecnposogHomy wnm
NPOBOAHOMY UWHTepdency B reHepaTop CUrHana; nNpu 3TOM B YacTHOM Cayyae
npeanonaraemMbiit pasmep ONTUYECKOrO TEPMUHANA MOMKET UMETb Takue napameTpsl
(rabaputbl), Kak 80 x 160 x 10 mm(BbicoTa X AnMHa X raybuHa), NpeanoYTUTENbHA
npamoyronbHas popma u sec go 200 rpammos;

4. B KauyecTBe WCTOYHMKA CWUrHana W reHepatopa CUrHana WUCNOAb3yeTca
onTU4eckut TepmuHan B8 popme mobunbHoro tenedpoHa (cmaprtdoHa) copepkaliero
nporpammHoe obecneueHue reHepatopa curHana. flporpammartop BbinonHeH B popme
NEepCoHaNbHOro KoMMnbloTepa, NAaHWeTa, CoAepiKallero nporpammHoe obecneyeHue

ans d)OpMVIpOBaHMﬂ nporpammbl CuUrHazsa C 3aiaHHbIMWU NapamMmeTpamMu U 3arpys3kKu
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nporpammbl curHana no 6ecnposogHoOMy MAKM NPOBOAHOMY MHTepdeucy B reHepaTop
CUrHana.

5. MporpaMmmaTtop MOXeT HaxoAUTbCA B  OTAENbHO  PaCNONOMKEHHOM
3NEeKTPOHHO-BbIYUC/IUTENLHON MallnHe, CBA3AHHON C UCTOMHUKOM CUrHana vepes ceTb

UHTepHerT.

MpM TakOM MCNONHEHUM NpOrpaMmaTopa BO3MOXKHO OCyliecTBieHue cnocoba
UCNONb30BaHNA  YCTPOMCTBA, NPU  KOTOPOM  MNOAb30BaTeNb A3ET  KOMaHApb!
nporpammaTopy 4epe3 ceTb WMHTepHeT, a nporpammaTtop OCYWeEeCTBAAeT nepepavy

nporpammbl CUrHanNa Ha reHepaTop CUrHana No 3anpocy Yepes ceTb MHTepHeT.

MNpepnaraemoe ycrpoicTeo pabotaer cnepyiowum obpazom

C ucnonb3osaHrMem nporpaMmHoro obecnevyeHua NporpaMmmatopa NPon3BoANTCA
dopmuposaHve Habopa nporpamm CUrHanoB C 3agaHHbIMU NapameTpamu. B Kauectse
rnapameTpos MCNONbL3YIOTCA TUN ¢pakTanbHon ¢yHKuumn (bonbuaHo, BeitepuwiTpacca,
PumaHa, XaHkens, Aapby, ¢pakTtanbHble cnnaiiHbl, ppakTanbHbie BEMBAETbLI U Apyrue),
dpakTanbHaa pasmepHOCTb (B Auana3oHe oT 1 A0 2, He BKAOYAA 2), KOAUYECTBO
ypoBHei camononobus (ot 2 go 10), anuTenbHOCTbL BocnpousseaeHua curHana (ot 1 go
60 muHyT). [porpamma curHana MoXeT coaep)atb GOHOBbLIE  y4HaCTKM,
obecneunsalowme, Hanpumep, NOATOTOBKY peuunUeEHTa K BOCMPUATUIO CUrHana. B
pesynbtate B NaMATU NpPOrpamMmaTopa coxpaHaeTca Habop chopMUpPOBaHHbLIX

nNporpamm CUrHanos.

Ha ocHoBe ocobeHHOCTEl peuunueHTa, ULEAU OKa3bIBAEMOro BO3AeinCTBuA
(TpeHupoBka Mo3ra, feueHune, GUOMeaULMHCKME UCCNeA0BaHUA) BbibMpaeTca curHan
ONA 3arpy3Kku B reHepaTop curHana. leHepaTop CMrHasna BKAKOYMAETCA, NOAKNIOYAETCA MO
nposogHoMy wunu 6ecnpoBoaHOMY WHTepdeicy K nporpammaropy, nocne u4ero
BbINONHAETCA 3arpy3Ka NPOrpamMmmbl CUrHana B SIHEProHe3aBUCUMYIO NaMATbL reHepaTopa

CurHana.



B cnyyae  WCMONb30BaHMA  CTUMYNATOPA  CNOMXKHOCTPYKTYPMPOBAaHHbIMM
ONTUYECKUMM CUrHaNaMM B UCMNONHEHUU 5 npousBoaUTCA NOAKAIOYEHME NO CeTn
MHTepHET K 3NEeKTPOHHO-BLIMMCAUTENIbHOW MallMHe, Ha KOTOPOM  HaxoAuTCA
NporpaMmarop, v BbINONHAETCA 3arpy3Ka BbiI6paHHOM NPOrpaMmmbl CUrHaNa B reHepaTop

CcurHana.

Mocne 3arpy3kn Nporpammbl CUrHanNa B IHEProHe3aBMCUMYIO NaMATbL reHepaTopa
CUrHana YKa3aHHbIN CcUrHan MoKeT ObiTb BOCnpousseAeH HeOoAHOKpaTHo. [ns
BOCNPOM3BEAEHUA APYroro CUrHana HeobxoaMmo NpoussecTy 3arpy3Ky ero Nporpammol

B reHepaTop CUrHana ¢ NOMOLLbI0 NporpammaTopa.
[na so3pencTeuna Ha peumnueHTa Heobxoaumo:
- BKNIOYUTb reHepaTop CUrHana;

-oﬁecneqmb' B3aMMOpPaCNoJioXKeHne peununueHTa, HUCTOYHMKa CuUrHana W

reHepaTopa CMrHana B COOTBETCTBUM C UCMNO/IHEHUEM YCTPOUCTBA;
- OMAATbCA 3aBEPLUEHUA NPOrPammMbl CTUMYNALMK;
- BbIK/IIOYUTb reHepaTop CMrHana, 3aBepwmTb Npoueaypy.

B nomeuweHun paonkHa 6biTb obecneyeHa KOMPOPTHAA OCBELWEHHOCTb B

Aunana3soHe ot 50 go 500 Jik.

B cnyyae MCNONbL30BaHMA UCNOAHEHUA 1 HeobXoAUMO pa3mMecTUTb peunnueHTa
B86/1M3N YCTPOICTBA B CUAAYEM WM NeayemM MNONOXKEHMU Takum obpasom, 4TOOb

YCTPOMCTBO HaxoAMN0Ch Ha paccToaHuu He bonee 1 meTpa.

B cnyyae Ucnonb3oBaHUA UCNONHEHWA 2 ONTUYECKUIA TEPMUHAN B GOpme O4KOB

A01KeH 6bITb 3aKpenneH Ha rosose peynnueHTa.

B cnyyae MCMONb3OBAaHMA MWCMIOAHEHWMA 3  MCTOYHUK CUTHana  AOMKeH
yCTaHaBAMBATLCA B AepMaTesib, HaNPUMeEpP, KOPMNYC OYKOB BUPTYaNbHOW PeasnbHOCTY.
OuKU-AepKaTenbC YCTAaHOB/NEHHbIM WMCTOMHWMKOM CUrHana 3aKpPennsiTCA Ha ronose

peuunueHTa ANA OKa3aHUA BO34encTeus.




B cnyyae wWCNonb3oBaHWA WCNOAHEHUA 4 cmapTPOH yCTaHaBAMBAETCA B

Aep)KaTenb M pacnonaraeTca Ha paccToaHuu He 6osee 30 cm OT peuunnuenTa.

Hanunuue B reHepatope UCTOMHUKA NUTaHWA NO3BO/IAET UCMO/b30BaTL reHepaTop
oTAeNbHO OT nporpammartopa. Hanauume nporpammartopa nossonser rubko
dopmupoBaTb NPOrpammbl CUrHaNOB M YNPaBAATb 3arpy3KoOi NPOrpamm CWUrHanos B
reHepaTop CUrHanoB. Hanuuume 6ecnpoBOAHbIX WMHTEPPENCOB MO3BOAAET NOBbICUTD
KOMOPT UCNONb30BAHUA YCTPOMCTBA 33 CYET OTCYTCTBUA COEAMHUTENbHbIX Kabenen,

orpaHuuunBalowmnx csobony ABMKEHUNA peuunueHTa.
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®dopmyna nsobperenun

1. CTUMYnATOp  CNOXKHOCTPYKTYPUPOBAHHLIMM  ONTUYECKUMM  CUTHANaMK,
npeAHa3sHaAYeHHbIN ONA CTUMYNUPOBAHUA 3PUTENbHOU CUCTEMbI U FOIOBHOMO MO3rac
LeNblo NoAAEPHKAHUA, YAYHLLIEHUA UAKU BOCCTAHOBEHUA €r0 aKTUBHOCTHUM CBA3AHHbIX C
HEN KOTHUTUBHbLIX PYHKUUWA, OTAUYAIOWMUACA Tem, 4TO OH dopmupyeT ¢paKkTasibHbie
ONTUYECKUEe CUrHabl C 334aHHbIMKU NapaMeTPamMn, CTPYKTYpa KOTOpbIX NpubankeHa no
AWHAMUKe K aKTMBHOCTM 340pOBOr0 roN0BHOrO Mo03ra, u umeer Gopmy nepeHoCHOro

YCTPOMCTBA, COCTORLWErO U3:

a) UCTOYHMKA cUrHana, obecneunsalowero BOCNpousseaeHne axpomaTu4yecKoro
WAX UBETHOrO CUrHana AnuHou BosHbI oT 380 HM po 780 Hm, yactoTton Ao 10 Kly,

NOAKNOYEHHOTO C NOMOLLbIO NPOBOAHOIO MHTEPENCa K reHepaTopy CUrHana,

6) reHepaTopa cUrHana, COCTOALEro U3 MUKPOKOHTPOINEPa, NaMATH NPOrPaMmbi
CUrHanNa, UCTOYHUKa nuTanua, USB uHTepdeincos ana noaxkNIoueHUa Nporpammaropa,
obecneuynsalowero BocnpousseaeH1e CurHana 8 COOTBETCTBUM C NPOrPamMMoit CUrHana,

3anncaHHOro B NamMATU reHepaTopa, B popme oTAeNbHOro YCTPOMCTBa,

B) Nnporpammartopa 8 Gpopme BbIMMCAUTENBHOrO YCTPOMCTBA TUNA NEPCOHANLHOMO
KOMNblOTepa, coAep)allero nposogHble U 6GecnpoBogHble uHTepdencsl Ana
NOAKNIOYEHNA K reHepaTopy CUrHana, a TaKke nporpammHbin 6iokdbopmuposanun
NporpaMmbl CUrHaNa, a TaKXKe 3arpysyMk curHana, obecneuymsalouimii 3arpysky

nporpammol CUrHana vepes uHTepdeicyl B reHepaTop CUrHana.

2. CTUMYNATOP CNOXHOCTPYKTYPUPOBAHHBbIMU ONTUYECKMMM CUrHanamuno n. 1,

OT/IMYAIOLLMIACA TEM, YTO UCTOYHUK CUTHaNa umeeT GopMy CBETOAUOAHOIO U3nyyaTena.

3. CTUMYNATOp CAOXHOCTPYKTYPUPOBAHHBIMUONTUYECKUMU CUrHanamuno n. 1
wan 2, otavyalowuMinca Tem, 4To umeeT 6ecnposogHbie WiFi u/unmn Bluetooth

nHTepdencol.
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4, CTMMynﬂTOp CNOXXHOCTPYKTYPUPOBAHHBIMWU ONTUHECKUMU CUTHaNamMu no . 1

WK 2, OTANYAIOWMIACA TEM, YTO NPOrPammaTop umeeT GpopmMy MOBUNLHOrO YCTPOICTBA.

6. CTUMYNATOP CNOMHOCTPYKTYPUPOBAHHBIMU ONTUMECKUMU CUrHanamu no n.l
WK 2, OTINYAIOLWMIACA TEM, YTO UCTOUHUK CUTHA/IA U TEHEPATOP CUTHANAa KOHCTPYKTUBHO
obbeauHeHbl B ONTUYECKUA TepMuHaN B GOpPMe O4KOB, 3aKpensfembiX Ha ronose

peunnmneHTa.

7. CTUMYNATOP CNOMHOCTPYKTYPUPOBAHHbIMU ONTUMECKMMMU CurHanamu no n.l
WA 2, OTNUHBIOLMIACA TEM, Y4TO UCTOUHWK CUrHANA U TEHEPATOP CUTHANA KOHCTPYKTUBHO
obbeanHeHbl B ONTUYECKMI TepMUHAN, COAEpPXKaWMil CBETOAUOAHbIN M3nyuaTens,
pacceusartesib, reHepaTop curHana. YKasaHHOe YCTPOWCTBO YCTaHABNMBAETCA B OYKU
BUPTYa/IbHOWN pPeanbHOCTU ANA  3PUTENbHOUCTUMYNAUMKM, KoTopble B cbope ¢

onNTUYECKNM TEPMUHA/ZIOM 3aKPEenaAatoTCA Ha ronoBe peunnueHTa.

8. CTUMYNATOP CNOXKHOCTPYKTYPUPOBAHHBIMU ONTUYECKUMWU CUrHanNamu no n. 1,
OTAMYAIOLMIACA TEM, UYTO B KayecTBe WCTOYHMKA CUrHana W reHeparopa curHana
UCNONb3yeTCa ONTUYECKUI TepMUHaN B popme mobunbHoro tenedora Tuna cmapTtoH,
cofiepallero nporpammHoe obecneyeHue reHepatopa CUrHana, ONTUHECKUN TepmMuHan

yCTaHaB/IMBaeTCA B AepXKaTenb 4na BOCNPUATUA CUTHAAA.

9. CTuMynaTop CNOXMHOCTPYKTYPUPOBAHHLIMU ONTUYECKUMU CUTHaNamu no n. 1
AN 2 OTIMHAIOWMIACA TEM, YTO NPOrPAMMATOP HaXOAUTCA B OTAENbHO PACNONOXKEHHON
3N1EKTPOHHO-BbIYUCNNTENbHON MallMHe, CBA3AHHOMW C reHepaTopoM CUrHana Yepes ceTb

UHTepHer.

10. Cnocob ncnonb3oBaHUA YCTPOWCTBA NO NyHKTam 1-8, OTANYAIOLMIACA TeM, 4TO
nocpeactsom 610Kka  POpPMUPOBAHMA  NpPOrpaMmbl  CUrHana NporpammaTopa
obecneunsaeTca ¢GopmupoBaHMe NPOrpaMm CUrHaNOB, UMEIOLWMX MEePUOANYECKY!O,
croxaCTmeCKyro U AeTepMUHUPOBAHHO-XAOTUYECKYIO AUHAMUKY, U NPOrPamMm CMrHanNoB
dpaKTanbHOW AUHAMUKKU, NPUBAVIKEHHON K aKTMBHOCTU 340pPOBOr0 roONOBHOrO MO3ra,
npy 3TOM 3arpy3umK CUMrHanos nporpammatopa obecneumBaeT 3arpysky nporpammbi
CUrHana, cpopmuposaHHOro 6a0KOM  GOpMMPOBAHMA  NPOrpamMmbl  CUrHana

nporpammaTopa, B NamMATb reHepaTopa CUrHana no NPOBOAHbIM MAKM BecnposoaHbIM
14




uHTepdeitcam, a reHepatop curHana obecneuymBaeT COXpPaHEHWE U MHOrOKpaTHoe
BOCMpoun3seaeHue CurHana B COOTBETCTBUM C NMPOrpamMMoOMN CUTHaNa, 3arpyXeHHowu B
namATb reHepaTopa CUrHana, Npu 3TOM NPOrpamMmmarop, reHepaTtop CUrHaNa N UCTOYHUK
curHana obecneunsaloT popmupoBaHue U BOCNpoussefeHne CUrHanoB ¢ 3af4aHHbIMU
XapaKkTepucTukamu: Tun ¢pakTanbHON ¢yHKUMK, ¢pakTanbHan pa3mepHOCTb
Xaycpopda-besukoBuua B guanasoHe oT 1 4o 2, He BKAOYaA 2, ypoBeHb camonoaobua

oT 2-x Ao 10-tu.

11. Cnocob no n. 10, oTaMvawWMItcA TEM, YTO Nepuom NOBTOPEHUA NaTTepHa

CUrHasa sagaeTca 8 COOTBeTCTsuUN C uenamm ana 6MOMe}.'!,MU,VIHCKMX TEXHONOTUN.

12. Cnocob wucnonb3oBaHMA YCTPOMCTBA NO M. 9, OTAIMYAIOWMICA Tem, 4TO
nonb3osaTenb AAET KOMaHABI NPOrpammaTopy Yyepes cetTb MHTEpPHET, a Nporpammarop
OCYLLEeCTBAAET NepeAayvy NPOrpammbl CUrHana Ha reHepaTop CUrHana no 3anpocy Yyepes

ceTb MHTepHerT.
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