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komnaHuen «HIMK BUOMEOWC», no HanpaBneHuio pa3paboTKM TEOPETUYECKMX WU IKCNepUMeHTanbHbIX
MoAenen SNEeKTPOMarHUTHbIX BO3OEWCTBUM HA HEPBHYHO TKaHb. B oTnuuMe OT U3BECTHbIX METOA0B
TpaHCKpaHWanbHOW MarHUTHOW CTUMYNSAUMU OCYLLECTBEHO MOAenvpoBaHWe U onpefeneHne BO3MOXHbIX
3NEKTPOMAarHMTHO-3aBUCUMbIX €€ yNbTPACTPYKTYPHbIX OCOBEHHOCTENM C onpedefnieHMeM reoMeTpun U
BbIICHEHMEM €€ ponn B 3MEKTPOMArHUTHbIX B3aMMOAEWCTBMAX. YUET 3TOr0 MO3BOMSET 3HAYMTENBbHO
CHM3NTb MOLLHOCTU BO3AENCTBUS C COXPaHEeHMEM W yBenuyeHnem ero agpdekTmBHoCcTU. Ha ocHoBe
pa3paboTaHHbIX METOOO0B CEPUMNHO BbIMYCKAETCS HOBbIV KITAacC CUMYNATOPOB, NpoAdaBaembix 6onee Yem B 20
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The article is devoted to the results of long-term research conducted by the research and production
company NPK BIOMEDIS, in the direction of developing theoretical and experimental models of
electromagnetic actions on nerve tissue. In contrast to the known methods of transcranial magnetic
stimulation, modeling and determination of possible electromagnetic-dependent ultrastructural features with
determination of geometry and elucidation of its role in electromagnetic interactions are carried out. This
allows to significantly reduce the power of the impact, while maintaining and increasing its effectiveness. On
the basis of the developed methods, a new class of stimulating instruments sold in more than 20 countries of
the world is serially produced.
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lens paboThl — COOOHIUTH O pe3ynbTaTax pa3pabOTKM HOBOTO METOJa TpaHCKpaHWATLHOMN
NEKTPOMAarHUTHOM CTUMYJISILIMK TOJIOBHOTO MO3Tra 4eJOBEKa B MUJUIMMETPOBOM pajMOAMAINa30HE
Ha OCHOBE MOJICTTUPOBaHMs (PU3UKH BO3JCHCTBUS C yUETOM YIbTPACTPYKTYPhl HEPBHOM TKAaHHU.
JlocTaTOYHO XOPOIIO M3BECTHBI CIOCOOBI TPAaHCKPAHUAIBHON MAarHUTHOW CTUMYJISLUU
(TMC) ronoBHOTO MO3ra 4enoBeka [ 1] ¥ COOTBETCTBYIOIIAS aImapaTypa Il OCYIIECTBICHUS STOTO
[2]. OObIYHO OHa OCYIIECTBIAETCS KOPOTKMMHU MarHUTHBIMH UMITYJIbCaMHU OOJIBIION MOIIHOCTH 10
4 Tn HeMHBa3UBHBIM IYTEM IPU HAIOXKEHUM KATyLIEK MHIYKTMBHOCTH HA IOJIOBY IMalMeHTa (puc.
1), mu6o BOIM3HM TPOXOXKICHUS HEPBHBIX IYYKOB akcOHOB (puc. 2). IIpu 3TOM mojie OT Takux
UMITyJIbCOB TMPOHUKAET Ha TIIyOMHY 10 2 CM M HaBOAUT B TKAaHSIX KOPHI TOJIOBHOTO MO3Ta
KOJIBIIEBBIC TOKH, THOO HETIOCPEICTBEHHO Mepud)epruuecKre HEPBBI, UTO MO3BOJSET MU Py3HO OO
(GoKaTbHO  CTUMYJIHMPOBATH  PUTMUYECKYIO  JCSTEIBHOCTh TE€X WJIM HWHBIX  HEWPOHOB

COOTBCTCTBYIOIIIUX YUACTKOB HCOKOPEKCA U HECPBHO-MBIIICYHBIX COGI[HHGHHﬁ.
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Puc. 1. [pouenypa TMC Bunnbel cunoBbsle Maruuthele Pue. 2.  BoszgeilicTBue  MOIIHBIMM ~ MarHUTHBIMHU

JUHAW  KATYIIKH WHOYKTAUBHOCTH W  HaBeACGHHBIM HCIYyJIbCcaMH HAa MOTOPHBIE 30HBI HEOKOPTEKCAa W

KOJIBIIEBOM TOK B KOpE TOJIOBHOTO MO3Ta OJTHOBPEMEHHO Ha nepueprIecKuit HEpB c
perucTpanmeii ero aKTHBHOCTH.

HenocraTtkamu ux sBiseTcss HHM3Kas TIyOMHA MPOHUKHOBEHUS, HE MO3BOJISIONIAS CTUMYIHPOBATh
MOJKOPKOBBIE CTPYKTYpBI, a Takxke (u3nueckas W (PUIMOIOTHYECKAs HECOTNIACOBAaHHOCTh
BO3JICUCTBUI ¢ MOP(OIIOTHIECKUMU OCOOCHHOCTAMH HEpBHOU TKaHU. Kak cieacTBue 3Toro, 4To0s
n00UThCsT TIpueMieMoi 3(h(PEKTUBHOCTH BO3JEHCTBUS, TMPUXOIUTCS MPUMEHSTh OYCHBH OOJIBIINE
MOIIIHOCTH, 4YTO, B CBOIO OdYepedb, B 3HAYUTEIHLHOW Mepe YCHUJIMBACT HEraTHBHBIE MOOOYHBIC
3¢ (}eKThl U3BECTHBIX BO3JCHCTBHI M, KPOME TOTO, BBIHYKIA€T HCIIONH30BATh TPOMO3IKYIO
anmaparypy ¢ OOJIBIIUMH MTOTPEOIIEMBIMUA SHEPTETUUESCKIMHU MOIITHOCTSIMH.
Hayuno-npousBoactBennoit kommnanuein «bBMOMEJIUC» B pesynbTaTe MHOTOJICTHHX

HCCIIeJOBaHUM MMPpEAJIOKCH HOBBI OoJee (bHSHOJlOFH‘-IHBIﬁ o CpaBHCHUIO C CYHICCTBYHOIIMMH



METOJi TPAHCKPAHUAJIBHOW  SJIEKTPOMATHUTHOM  CTUMYJISLMM, IO3BOJSIOLIEH  J1OCTUIaTh
MOJIOKUTETBHOTO 3¢ (eKTa OT BO3ACHCTBHMA YK€ MPU MUKPOMOIIHOM CTUMYJIHPYIOIIEM CHUTHAJE.
bbu1 mocTpoeH M ucciieoBaH Psii MOJEJE HEPBHOM TKAaHU C BBIIEIEHHEM B HHUX JJIEKTPUUYECKU
aKTHUBHBIX KOMIIOHEHTOB, II€JICHANPaBJIEHHOE BO3JCHCTBUE HA KOTOPbIE MOIIM Obl 3HAYUTEIHHO
ycuIuTh 3G (GEKT BO3ACHCTBUS U OTKA3aThCs, TEM CaMbIM, OT OOJBIIMX MOIIHOCTEH, 00IaJal0IX
MHOXECTBOM BpEAHBIX MNOOOYHBIX 3¢ ¢dekToB. Moaenu OCHOBHIBAIUCH Ha CHEHH(PUUECKOM
YIABTPACTPYKTYPHOM CTPOEHUH MHUEIMHOBBIX 000JI0UEK aKCOHOB M NMPHYUHAX, 00YCIOBIMBAIOLINX
TaKO€ UX CTPOCHHE, CBSA3AHHOE C UX JJIEKTPOMArHUTHO-3aBUCUMOCTBIO [3]. DJIeKTpOMarHUTHO-
3aBUCUMOCTh TaKOH YJIBTPACTPYKTYpHOH MOpP(OIOrun oOyCIOBIEHA 3JIEKTPOJIUTHBIM COCTaBOM
[UTOIUIa3MbI, MEXKJIETOUYHOW cpelnbl M 0COo00i MPOCTPAHCTBEHHOH oOpraHu3anueid MeMOpaH H
MUENMHOBBIX 00onouek (puc. 1). Kpome Toro, mo HekotopeiM HaHHbIM [4], Haceukn Jlantepmana

IEepexXBaATOB PanBne MOTYT UI'paThb POJIb CBOGO6pa3HLIX «KaTymeK MHAYKTUBHOCTU, 06p8.3y}OIJ_[I/IX
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KoJsie0aTeNbHbIe MUKPOKOHTYPBI pa3MepaMH nopsijika 1 X 5 Mkm.

Puc. 3. IIpononbHblii cpe3 akcoHa B obnactu nepexsata PanBbe, BuiHbl Haceuku JlanTepMaHa U cTpoeHuUe

HavaJIbHbIX YacTeH MHEIMHOBBIX 000JI0UYEK.

DIEeKTPO3aBUCUMOCTH MTPOIIECCOB B aKCOHAX M ICHAPUTAX HEUPOHOB MOJEIMPOBAIACH B Psilie
Heripomogeneit [5], orpaxkaromux 3(QeKThl, CBA3aHHBIE C TOHKOHW apXUTEKTOHHKOW HEPBHOU
Tkanu. [Ipu MOJeTMpOBaHWHU KCMOIH30BAINUCH JAHHBIE HEUPOPHU3UOIOTUUECKUX HCCICTOBAHHM,
MOJIyYE€HHBIE ¢ PUMEHEHHUEM MHKPOAJICKTPOJAHON TEXHUKHU U DJCKTPOHHOW MUKPOCKOIIUU CPE30B
TKaHEH TOJOBHOTO MO3Tra >KMBOTHBIX M YEJIOBEKa, a TAaKXKE METOJbl ONTHYECKOH MHUKPOCKOIHU
KJICTOYHBIX KYJIBTYpP MPWKU3HEHHOTO COCTOSHHUS [3, 5].

Takum o6pa30M, 4acTOTa BO3JEHCTBHSA noz[6npanaCL ncxoada M3 cCorjjacoBaHusaA C



TEOMETPUYECKAMH pa3MepaMH dJIEKTPOMAarHUTHO-3aBUCHMBIX JJIEMEHTOB YJIBTPACTPYKTYpPHOU
op¢oJIoTHH HEPBHOM TKaHU, YTO OOYCIOBIMBAET MOBbIIICHHE Y(PPEKTUBHOCTH BO3eHCTBUSA. BBUITY
cneun(UYecKkuii  CBA3aHHOCTH  DJIEKTPOMArHUTHO-3aBHCHMOCTH €  MHeIMHM3auuer  [3],
COOTBETCTBYIOLIMM 1MOA0OP MapaMeTpoB CTUMYJIHUPYIOIIETO BO3JEHCTBUS MOXET OKa3bIBaTh
BIUSHUE Ha HEE, YTO MOXKET HMEThb 3HAUYEHUE HE TOJBKO JUIsl ACNPUBALUHU ACTPECCUBHBIX
COCTOSIHUHM W TOBBIIICHUSI pabOTOCTIOCOOHOCTH, HO U JUIsI MPOQHUIAKTUKY HEHpPOJETeHEePATUBHBIX
3a00JeBaHUi, B YaCTHOCTH, O00Ne3HU AJbiieliMepa u [lapkuHcoHa.

Ha ocHOBe »3TuUX TEOPETUKO-IKCIIEPUMEHTAIbHBIX HCCIENOBaHMM ObUI CO30aH sl
MHUKPOMOIIHBIX ~ KOMIIAKTHBIX ~ npubopoB  «buomenuc  TpuHuTH»  TpaHCKpaHUAIbHOU
NIEKTPOMAarHUTHOM CTUMYJISILIMM, CEpUHHO BblyckaeMmblx kommaHued «BUOME/INUC» un
npojaBaeMbIx Oosiee yem B 20 cTpaHax Mupa.

Paboma uacmuuno evinonnena npu unancosoli nooodepicke Poccutickoeo 2ymManumapHozo
HayuHo2o ponoa 6 pamkax uccredoganuti no npoekmy «llocmuexnaccuveckas napaouema

ucxkyccmeennozo unmennekmay, epaum PIH® Ne 15-03-00519a.
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The aim of the work is to report on the results of the development of a new method of transcranial
electromagnetic stimulation of the human brain in the millimeter radio range taking into account of
physics of stimulating action on the ultrastructure of the nervous tissue.

The article is devoted to the results of long-term research conducted by the research and
production company NPK BIOMEDIS, in the direction of developing theoretical and experimental
models of electromagnetic actions on nerve tissue. In contrast to the known methods of
transcranial magnetic stimulation, modeling and determination of possible electromagnetic-
dependent ultrastructural features with determination of geometry and elucidation of its role in
electromagnetic interactions are carried out. This allows to significantly reduce the power of the
impact, while maintaining and increasing its effectiveness. On the basis of these theoretical and
experimental studies, a number of micro-power compact endogen devices for transcranial
electromagnetic stimulation, commercially produced by BIOMEDIS and sold in more than 20

countries of the world, were created.
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