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OCOBEHHOCTU BUO3NIEKTPUYECKON AKTUBHOCTW PETPOCI/IEHNAJIbHOW KOPbI TOJTOBHOMO MO3IrA
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[0onoBHOM MO3r YenoBeka NPeacTaBasieT coboV OAMH U3 CamblX CIOXKHbBIX ANS UCCNeRoBaHUs opraHoB. OrPOMHbIN MHTEPEeC MPeLCcTaBAseT BO3MOXHOCTb
pa3paboTKL TEXHONOrNIA, 06NaAatoLLIX OCTATOYHOM HAyYHOW TOYHOCTBIO M 9KOHOMUYECKON AOCTYMHOCTLIO MPW MOIHOM COBMIOAEHNM MOPaSbHO-3TUHECKIX
HOPM YenioBe4eckoro coobluectsa. Llenbto paboTbl GbI10 U3YyHMTh BO3MOXHOCTb UCCNELOBaHMS aKTUBHOCTU CTPYKTYP peTpocrneHmansHoln kopbl (RSC) Ha
OCcHOBe O3l-aHann3a 61Oo3NEeKTPUHECKON aKTUBHOCTY MOIOBHOMO Mo3ra B anbda-ananasoHe 4actoT y 36 340poBbIX AOOPOBOSBLIEB BO3PACTOM B CPEAHEM
29,1 rofa, He VMEBLUMX OCTPbIX Y XPOHUYECKMX 3ab0NeBaHN LeHTPanbHOM HEPBHOW CUCTEMbI B CTaauM OO0OCTPEHMS, TSHXKENbIX YepernHOMO3roBbIX TPaBM,
MCUXNYECKNX 3ab0MeBaHN 1 anunencum. MonydeHbl CTaTUCTUYECKM LOCTOBEPHbIE NOKANM3aUMy NCTOYHVKOB C MOMOLLBIO PeLLeHNs obpaTtHon 93-3ana4um,
MO3BOSISHOLLME MCMONB30BATL WX A5 MAEHTUDMKALMM ONO3NEKTPUHECKOM aKTUBHOCTU CTPYKTYP PETPOCMIEHNANIBHON KOPbl FOMOBHOrO Mo3ra. [prMeHeHve
[aHHOM TEeXHOMOrMM MO3BOSUT PaCLUMPUTbL 0OBEM WCCNefoBaHWA (DYHKLMOHANBHON aKTUBHOCTA FOMIOBHOMO MO3ra Kak B Hay4HblX, TaK U KIMHUHECKUX
YHPEXOEHVISIX, CO3aB YCOBYS A1 MOHVMMAaHWS OCOBEHHOCTEN PaboTbl MO3roBbIX CTPYKTYP B YCNOBUSX (OU3NONOMUHECKON HOPMbI 1 MPU HANMYMK MCUXUHECKIX
3a60M1eBaHNi1, OCHOBY KOTOPbIX COCTaBASIOT pasnyHble (OyHKLMOHABbHbIE VBMEHEHVIS FOIOBHOMO MO3ra.
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FEATURES OF BIOELECTRIC ACTIVITY OF THE RETROSPLENIAL CORTEX
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Human brain is one of the most difficult organs to study. The possibility of developing the technologies that have sufficient scientific accuracy and economic
accessibility and never violate the moral and ethical standards of human society is of great interest. The study was aimed to study the possibility of assessing the
retrosplenial cortex (RSC) structures’ activity based on the EEG analysis of brain activity in the alpha frequency range in 36 healthy volunteers with an average age of
29.1 years, no acute central nervous system disorders or exacerbation of chronic central nervous system disorders, severe traumatic brain injuries, mental disorders
or epilepsy. Significant source localizations were obtained by solving the EEG inverse problem that could be used for identification of the cerebral retrosplenial cortex
structures’ bioelectric activity. The use of such technology will allow us to expand the scope of the research focused on assessing the brain functional activity in
both research and clinical centers, thereby paving the way for understanding the features of the brain structures’ activity in physiologically normal conditions and
in individuals with mental disorders caused by various functional alterations in the brain.
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[ONoOBHOM MO3r 4enoBeka MNpeacTaBnsieT cobol oauH
M3 caMmblX CIOXHbIX O/ WCCNedOBaHWs OpraHoB, 4YTO
00yCNOBAEHO OCOOEHHOCTAMU YEenoBEYECKOW aHaToOMUW,
HeobXOAMMOCTbIO CObNAaTb STUHECKME HOPMbI, a TaKkxXe
SKOHOMUWYECKOW COCTaBASAOLEN MPUMEHEHNS COBPEMEHHbIX
MEeTOA0B PYHKLMOHANBHOWM BU3yann3aLmnmn: KOMMNbOTEPHOM
Tomorpadum  (KT), NO3UTPOH-aMUCCUOHHON  (M3T) n
MarHMTHO-pe30oHaHcHon Tomorpadpun (MPT). Tloatomy
OOnbLUOM MHTEPEC MPEACTaBNSET BO3MOXHOCTb padpadboTku
TaKMX MNCCNeaoBaTeNbCKNX TEXHOMOMMIA, KOTOpble MO Obl
obnafaTb AOCTaTO4HOM HayYHOM TOYHOCTBIO, 3KOHOMUYECKOW
JOCTYMHOCTBIO, a TakXKe He HapylluaTb MopasibHO-3TUHECKNe
HOPMbI COBPEMEHHOIrO 0bLLieCTBa.

MEOVILIMHA SKCTPEMATbHBIX CUTYALIUIA | 3, 25, 2023 | MES.FMBA.PRESS

OOHOM 113 TaKX TEXHOSOMMI CTaa aneKTpo3aHLedanorpadms
(®3r), paspaboTaHHas elle B Ha4yafe NPOLLIOro Beka, HO
nony4YMBLIAs HOBbI CTUMYN Pa3BUTUS C BHELPEHWEM CUCTEM
mMaTemaT4eckon o6paboTkn aaHHbIX [1-3].

AKTMBHOCTb TOJIOBHOrO Mo3ra ¢ nosuuun  9r-
nccnegoBaHua  NpeacTaBnseT  cobor  COBOKYMHOCTb
PUTMUYECKMX  (PEHOMEHOB, OTpaXKaloWmx U3MEHeHUs

CYMMapHOro nocTcuHanTu4eckoro noteHuymnana. Hanbonee
BbIP@XXEHHbIM U 4aCTO pPernucTpupyembiM S3-dHeHoMeHOM
ABNAETCS anb(a-aKTUBHOCTb, KOTOPYIO B HACTOsILLEE BPeMs
CBA3bIBAIOT C paboTol 3pUTENbHOro aHanusaTopa uim
3putensHon kopsbl (VC) (nonen 17, 18, 19 no Bpogmary) [4].
3aH1Mas NPaKTNHECKW BCIO 3aTbITOYHYHO OO, OH MPOAYLMPYET
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BbIP@XXEHHYIO B 3aTbIIOYHbIX OTBEAEHUAX PUTMUYECKYHO
aKTUBHOCTb YacToTom 8—14 I, ncHe3aroLLyro Npyi OTKPbIBAHMN
ras, CBs3b KOTOPOW CO 3PUTENBHOM KOpOoW yO6eanTenbHO
[10Ka3bIBAET HANMYME PUTMUHECKINX (DEHOMEHOB, CBA3AHHbIX
C aKTUBHOCTBIO APYMMX HEBPASbHbIX aHaIM3aTOPOB — MIO- U
Kanna-puTMOB, UMEIOLLIMX CrieLdUYHbIE Pas3apaXkUTEN U He
pearvpytoLe Ha Npoby ¢ OTKpbIBaHeM mas [5-9]. OgHako B
psne ucenegosaHu [10, 11] oTMeveHa HeOQHOPOAHOCTb
anbda-aKkTMBHOCTA Y ML, C MOrPaHUYHbIMN COCTOAHUSIMNA
1N MCUXNYECKUMU OeBUaLMaAMK, TMPOSBASAOLIAACA B BUOe
MOMMMOAANBHOCTY anbda-putMa, HTo hopMUPYET BOMPOC O
BO3MOXHOM HaIN41m1 M3MEHEHHOrO MpoLecca BOCMPUATUSA Y
Taknx mtoaen. B To xe Bpems BbISIBNEHO [12], YTO MCTOYHVKOM
OaHHOW HEeooHOPOAHOCTM MOXET OblTb He 3puTeNbHas
Kopa, a puTMUYeckasi akTUBHOCTb 3adHWX OTOEeNoB
MOSACHOW N3BUMHBI — CTPYKTYpPbI, OTHOCSLLENCHA K obnacTtu
peTpocnneHnansHon kopbl (retrosplenial cortex, RSC).

V13y4eHne RSC VHTEPECHO BCnencTeme ee
HEMocpeaCcTBEHHOIO y4aCTUsi B CIIOXHbIX KOMHUTUBHbIX
npoLueccax, TakMX Kak MPOCTPAHCTBEHHOE MO3HaHue, a
TakkKe aHanM3 1 rcnpaefeHve OLWNOOK [ONsi CEHCOPHbIX
COCTOSIHWI, CBSA3aHHbIX C BHYTPEHHUMU NpeacTaBneHusmm
06 okpyxatouwlen cpege [13]. PacnonoxkeHHas B 3agHen
4acTu MOSICHOW Kopbl (0Bnactu 26, 29, 30, 23, 31 no
Bpoamany) [14], paHHag obnacTb CBs3aHa C dapamu
nepegHero Tanamyca, SHTOPUHAIbHOM U TEMEHHOW KOPOW,
CcybVKynMtoMoM 1 runnokamnom [15, 16, 17], 4to onpenenset ee
OCHOBOMOJIAratoLLYtO POSb B MpoLeccax MPOCTPaHCTBEHHO-
BPEMEHHOW OpueHTaLmn (CamoonpeaeneHns YenoBeka u ero
OPVIEHTUPOBKM B OKPY>XAIOLLLEM MPOCTPaHCTBE). VI3meHeHue
akTnBHOCTM RSC MOXeT 6biTb OAHMM 13 Hanbonee PaHHUX
MPU3HaKOB AemMeHUMM [18], 4To NoATBEePKAEHO KITMHUYECKMI
vceneposanuamn [19-21]. Momumo atoro, RSC cBsizaHa
C mpoueccamy mamMaTn U BHUMaHUS [22-24], a Takke
MO3HaHVA OKpyXxatoLlero mvpa [24, 25]. RSC TecHo cBsgaHa
CO 3PUTENBHOM KOPOV KOAMPOBKOW BU3yaslbHbIX CTUMYMIOB
[26], ¢ dhopMMpOBaHMEM MEPCOHANBHON HaMPaBNEeHHOCTU K
KOHKPETHOM LN [27-29]. OTO MHEHNE MOATBEPXXAAIOT HANNHNE
aHaTtoMm4eckunx ceasen mexay RSC v npedpoHTansHom
KOPOW, naparvnnokamnasibHbIMK 06acTaMN, TUMIOKaMIOM,
anpaMn NepeqHero Tanamyca u TemeHHor kopow [30, 31]. B
hyHKUMOHANBHBIX HEMPOBU3YaANTM3ALMOHHBIX NCCAEA0BAHMAX
oBHapy»xeHo, 4to CTpykTypbl RSC cunbHee pearvpytoT BO
BPEMS BUPTYaSIbHOrO UM BOOBPAKAEMOro OPUEHTUPOBAHVA
Mo CpaBHEHWIO C ApyrMM 3agadamm [32-34]. Takm obpasom,
COrfaCcHO MPOBEAEHHBIM B HACTOSILLIEE BPEMSA UCCNEO0BaHNUSM,
RSC npenctaBnser cobon OgHy M3 KIKO4YEBbIX obnacTen
KOpbl FOMOBHOIMO MO3ra, CBA3aHHYD C  KOFHUTUMBHbIMU
N MNCUXMHECKUMU DYHKLMUSIMU, a €€ LUMPOKOE WU3yYeHune
MO3BOMUT MOSYYUTb HOBYHO MHGOPMaLmO 06 OCOBEHHOCTAX
hyHKUMOHANBHOM aKTUBHOCTM TOMIOBHOMO MO3ra Ha CamblX
PaHHNX CTAOUSAX PasBUTUS MATONOTMHECKMX COCTOSHNIA.

Llenbto  paboTbl  6ObIIO  MOKasaTb  BO3MOXXHOCTb
ncenegoBaHna  aktmeHocT RSC Ha oOCHOBe aHanmaa
93l ronoBHOro Mo3ra B anbda-gnana3oHe 4acToT ANs
onpegenerHnsi 0CO6eHHOCTEN B PasfMYHbIX COCTOSTHUAX
nMaccmMBHOro 60apPCTBOBAHMS.

MNALMEHTBI U METOObI
[Awn3zaiiH nccnepoBaHusi
Mo paHHbIM coBpemeHHo nutepatypbl RSC B mnepsyto

oyepenb MpeacTaBaser cobon 06aacTb, OTBETCTBEHHYIO 3a
MPOLIECChI MPOCTPaHCTBEHHO-MO3NLIMOHHOTO OPUEHTUPOBaHISA

(BO3MOXKHO, BPEMEHHOIO OPUEHTUPOBaHUS). B cBA3K ¢ aTuM ee
OOM-noeHTUdVKaLMs BO3MOXHA B Meprodbl MPOAyLIMPOBaHMA
cTpyktypammn RSC putMnYeckom akTMBHOCTU B YCIOBMSAX
BbIKJTIOYEHNA apPEPEHTHBIX pasgpaKUTene 0T CUCTEM,
KOHTPONMMPYIOLMX TMOMOXEHNE Tena B MPOCTPaHCTBE,
rNaBHOW 13 KOTOPbIX SABASIETCS CUCTeEMa MPONpPUopeLIenLn.
[M03TOMY OCHOBHOW (PYHKLIMOHABHOM MPOBOMN CTano napHoe
1nccnefoBaHvie, pernctpupytollee 99M-akTMBHOCTL anbda-
amManasoHa, Korga WChbITyeMbli npebbiBan B COCTOSHUM
MacCuBHOIoO paccnabneHHoro 60APCTBOBAHNSA B MONOMXEHUM
«cuaga» B Kpecne (MponpuroLenTrBHasi CUCTEMA aKTUBHA), U B
MOSIOXKEHNN «J1EXKa» B MOCTENN Nepeq NepnoaoM 3ackinaHns
(BbIOENSANN  aHaNOrMYHbIA  MNEPBOMY WCCNEAOBaHMIO MO
MPOAOMKUTENIbHOCTN y4acTOK O3-3anmcn C BbIPaXXEHHOM
anbda-aKTUBHOCTLIO B 3aTblIOYHbIX OTBEAEHUAX MNepeq,
Ha4anoM ee parMeHTaumu), Korga nponpuoLenTMBHasa
cucTemMa bbina 3aaencTBoBaHa MUHMMaNbHO. Bbi6op AaHHOro
yHKUMOHaNBbHOrO TecTa OblT OCHOBAH Ha KINMHUYECKOM
deHomeHe «Falling sensation when falling asleep».
Pernctpaumio nepBrYHbIX AaHHbIX MPOBOAUAM C MOMOLLIIO
LUMPOBOro  anekTposHuedanorpada  («MeamuUmMHCKMe
KOMMbIOTEPHbIE CUCTEMbI»; . 3eneHorpaa, Poccus). HactoTa
ONCKpeTnsaLmMmn aHanoro-umdpoBoro npeobpasoBartens
coctaBnana 500 [, BxogHble MapameTpbl unbTpaumm
curHana — 0,03-70 [lu. OnekTpodbl pacrnofarann Ha
MOBEPXHOCTW CKasbna rofioBbl COMMacHO MeXAyHapOaHOM
cucteme «10-20». T[ToONOXeHWe 3SNeKTPOoAa YTOYHSIN
npyv MOMOLLM  JIMHENHBIX U3MEPEHWA C nocnenyoLlen
KOppeKkunen ctaHaapTHbIX Tabavl, MNpPOCTPaHCTBEHHOMO
MONOXKEHNS 3NEKTPOAO0B. BbiOOP AaHHOM CUCTEMbI MOHTaXXa
Obin1  0BycnoBfieH BOMPOCOM HapacTaHus KOMYecTBa
apTedaKToB 3an1cy B MHOFOKaHaIbHOM CUCTEME, CBA3AHHbBIX
C BO3OENCTBMEM BHELLHNX (DUBNHECKMX N TEXHONOMMHECKMX
thakTopoB [35].

Ha nepeom stane 06paboTki OCYLLECTBASIN MUHAMU3ALMIIO
apTedakToB hU3NHECKOn Npupoapl, N8 4ero OTKaYanm
CTOPOHHME 3MNEKTPUYECKME MPUBOPDI, CO3AArOLLME NAPa3UTHBbIE
ANEKTPOMArHUTHbIE  MONSA, KOHTPONMMPOBaIM  MMMNenaHc
nHTeperica. Takoke peryampoBaiv TeMrnepaTypy B MOMELLEHUN,
Mo BO3MOXXHOCTY, MUHVUMU3VPOBaIN NapasuTHbIE ABVKEHUS
MbILLL, YTO YMEHbLUANO BbIP&KEHHOCTb  OMONOMMHECKNX
apTedakToB.

Ha BTOpOM 3Tamne MnonyyYeHHbIn Myn AaHHbIX MPOXOANI
npouenypy craHgapTu3aumm 6a30BOro MOHTaXXa B eAVHOe
ANEKTPOOHOE MPOCTPAHCTBO C yAaneHueM apTedakTHbIX
CUMHaJIOB MOCPEOCTBOM MPOLEdyPbl BblAENEHNS HE3ABUCKMbIX
KOMMOHEHT CUrHana, 4YTo Mo3BOMSI0 O4UCTUTb HATUBHbIN
cuUrHan oOT pasnuyHbiXx apTedakToB (U3NOIorM4eckom
MPUPOAbI, HE YCTPAHEHHBIX METOAOM PUBTPALIAN.

Ha TpeTbem aTane npoBoavnn cermeHTaumo O0M-
curHana ¢ BblgeNneHnem oTaeNbHbiX D3M-MUKPOCOCTOSAHUI
nocpencTeoM npouenypsbl NPOrpPaMMHOro nakeTa
sLORETA (V. 20210701 University of  Zurich;
Switzerland) ¢ BblgeneHMeM BOCbMU K1aCCOB OTAENbHbIX
MUKPOCOCTOSAHUI  (KaHOHMYecknx |-V [86] n 4eTbipex
pononnHuteneHbix (V n VIII) ¢ yueTtom nx BapmnabenbHoOCTY).
3aknNtounTENBHbIM 3Tan WUCCNEOOBaHUS BKOYan pPeLLeHune
obpatHon 3agadnm O3 Onsg KakAoro W3 BblAENEHHbIX
knaccoB O3-MUKPOCOCTOSAHUIA C MOMOLLBID anroputMa
pelieHnss obpaTtHom 3agadu OO[, peanrs3oBaHHOM B
nakete npuknagHeix nporpamm sLORETA. Pegynerathl
npeacTaBnanM  MHopMaumi O  BOCbMWU  BapuaHTax
VCTOYHUKOB OTAENbHbIX D3-MUKPOCOCTOSHUIA, COrMacHoO
atnacy nonen K. bpogmaHa (Mo atnacy MoHpeanbCKoOro
nHcTUTyTa Hermpoxnpyprim (MNI).

EXTREME MEDICINE | 3, 25, 2023 | MES.FMBA.PRESS
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Tabnuua 1. MapHoe cpaBHEHVe YaCTOTHbIX XapaKTePUCTUK arbtha-akTVBHOCTY (1Y) B 3aTbINIOYHbIX VI TEMEHHbIX PErMOHaX B COCTOSHIV NACCUBHOMO PaCCabneHHoro
60APCTBOBAHNA B MONOXEHW «Cifs» (HabmodeHe 1) 1 B COCTOSHAM MACCHBHOMO paccnabneHHoro 6oApCTBOBAHUS Meper 3ackinaHieM B MONOKEHN «1exar»

(HabntopeHve 2) (t-kputepnin CTetofneHTa, KS-test norm < 0,01)

PervoH o1 02 P1 P2
HabnogeHne 1 2 1 2 1 2 1 2
M 10,3 10,3 10,3 10,3 10,3 10,1 10,3 10,1
o 0,7 1 0,7 1 0,8 0,9 0,8 0,9
Mo 10 9,5 10 9 10 9,5 10 9,5
Me 10,2 10,4 10,2 10,3 10,2 9,8 10,2 9,8
p t-Student 1 0,8 0,2 0,1
MauneHTbI Crartuctuyeckasi obpabortka
ViccnepoBanu 36 300p0BbIX [0OPOBOMbLEB pas3nuyHoro  [onydeHHble  pesynbtaTel  obpabaTtbiBanvM  COrlacHo

BO3pacTa, NoAanucaBLLUMX AOOPOBOSbHOE NH(POPMMPOBAHHOE
cormacue. 3 Hux 19 venosek — go 30 net, 17 — cTapule
30 net. CpeoHuii Bo3pacT obcnenoBaHHbIX cocTaBun 29,1
roga, Mo — 10 net, Me — 26 ner, |- kBapTuib — 18 ner,
lll-n kBapTNb — 33 roga. Y obcnenoBaHHbIX B BO3pacTe A0
30 neT cpegHWin BospacT obcnenoBaHHbIX coctasmn 17,4 roga,
CTaHOapTHoe OTKNoHeHne — 1,7 roga, Mo — 10 net, ME —
18 ner, |-n kBapTunb — 12,3 roga, Ill-n kBapTune — 23,3 roga.
Y nuy ctapwe 30 neT cpedHwin Bo3pacT coctaeun 43,3 roaa,
Mo — 31 net, Me — 34,5 ner, |- kBaptune — 31 ner, lll-n
KBapTUib — 55,8 roga.

Bcem obcnenyembiM mpoBoaynm S3M-3anm1cb, BKIKOHaBLLYHO
ncenefoBaHne (hOHOBOM MO3IOBOWM aKTUBHOCTU B COCTOSIHM
MaccrBHOIO paccnabneHHoro 6oapCTBOBaHNS C 3aKPbITbIMI
rnasamu B MOSIOXKEHUN «CUAS» N aHaNIorMYHoe 1ccnefoBaHne
B MOJNIOXKEHUN «fiexxa» (C  KOHTPOSIEM  HaCTyrneHns
r3MONOrM4ecKoro cHa), MOCKObKY Yy 300POBbIX Ntoaen
nposienerHus aktueHocTn RSC npepcTaBneHsl B Buae
pa3BuTna heHomeHa «Falling sensation when falling asleep»,
HabnogaemMoro nepef 3acbinaHveM, BO BpeMs npebbiBaHns
B MOCTENM B MONOXEHUN NeXka C 3akpbITbiMX rasamu. [pu
5TOM OLlylUlaeTcs MNPOCTPaHCTBEHHas Ae30pueHTauus,
onvcbiBaeMast Kak MoneT W/unv nafeHvie nepes HacTynaeHnem
cHa [37]. 9TO No3BOASET UCMONL30BaTb AaHHbIN heHOMEH
B Ka4deCTBe (QM3MONOrMYeCcKoro TecTa A5 BbloeneHns
akTnBHoCTM RSC B aKkcnepumeHTe.

KpuTepun BKIIKOHYEHWS B MCCNefoBaHWe: OTCYTCTBUE B
aHamHe3e OCTPbIX 3ab60EBaHNIN LIEHTPasIbHOM HEPBHOM CUCTEMBI;
OTCYTCTBME XPOHNHECKIX 3aD0NeBaHWiA B CTaau 060CTPEHUS;
OTCYTCTBME B aHaMHEe3e TsPKeSbIX YepenHOMO3roBbIX TPaBM,
NCUXMNYECKMX 3aD0NEBaHUIA, SNUIENCUN.

KnuHudeckne obcnegoBaHus npoBoaunm Ha 6asze OO0
«Knuhuka na Cantote» cornacHo OroBOpY O COTRYAHUYECTBE
Mexgy OO0 «KnuHuka na Cantote» 1 HAAY MUY
Ne 09-01/23 o1 09 aHBaps 2023 1.

pekomeHaauvsm [38] ¢ npumeHeHeM nporpammvel PSPP (GNU
software ver. 1.6.2-g78a33a) nog ynpasneHem OC Linux Mate
(v. 10.10 nuueHams GNU-GPL). B pacdeTax uncnonb3oBanm
napHoe CpaBHEHVE Pe3yNbTaToB PeLLeHns obpaTHOW 3adaqm
S30I ans BocbMK O3M-MUKPOCOCTOSHWUIA C UCMONb30BaHVEM
TecTa KonmoropoBa-CmupHoBa (KS-test) ans onpeneneHnst
HOPManbHOCTN  pacnpefenenHns; pacyeTom t-kputepus
CTbtofeHTa Onst BbIOGOPOK C HOPMalbHbIM pacrpeneneHemM
n  T-kpuTepusi YWKOKCOHa  ONs  B3aMMOCBSA3aHHbIX
CTaTUCTUYECKUX FPYMM, He WMEWNUX HOPMansHOro
pacnpegeneHus. lcnonb3oBann ogHy cTeneHb CBOOOAbI,
YPOBEHb A0Ka3aTeNbHOCTY Bbl MPUHAT Kak anbda < 0,05.

PESYJIBTATBI NCCNEOOBAHVIA

AHanus anbga-akTMBHOCTU B 3aTbUIOYHbIX U TEMEHHbIX
OTBEAEHVSX, MNPOBEdEHHbIN B OOLLen rpynne, BbISABUI
YMEHbLLIEHME HaCTOThl anbta-aKTVBHOCTL Neper, 3acbinaHnem,
HO NokaszaTenv obLuer rpynnbl (tadn. 1) n nuu mnagwe 30 net
(tabn. 2) He [EMOHCTPUPOBAN CTATUCTUHECKN [OCTOBEPHbIX
MN3MeHeHnn. Hanpotue, B rpynne obcnenoBaHHbIX CcTaplue
30 neT CHWKeHWe 4acToTbl anbda-akTMBHOCTU Mepes
3acbinaHnem 6bI10 CTaTUCTUHECKM 3HAYMMBIM (Tadn. 3).

Mpu nccnegoBaHU OTAENbHBIX D3-MUKPOCOCTOSAHMIA
anbda-ananadoHaBobLLEel rpynne BbiSBNeHa HEOAHOPOAHOCTb
VNCTOYHVKOB aflbda-akTVBHOCTU MPU U3MEHEHUM COCTOSIHUS
obcnenyemoro (tabn. 4). Tak, B MONOXKEHWN CUas PUTMUYECKNE
heHOMEHbBI MPENMYLLIECTBEHHO (POPMMPOBaNMCL nonaMmn 17,
18 1 19, 4TO NpPeacTaBnAnNo coboV OXUOAEMYIO MPOOYKLIMIO
anbda-akTUBHOCTM CO CTOPOHblI CTPYKTYP 3PUTENIbHOro
aHann3aTopa, npebblBaloLLEero B COCTOSHUM «XONOCTOro
xopa». CoxpaHeHue 3TVX NokasaTesel B MonoXeHun nexa (6es
MOSIBNEHNST CTATUCTUHECKM AOCTOBEPHbIX Pas3n4ni) Takke
CBUIETENbCTBOBANO O peakuuy 3pUTENbHOro aHanmsaTopa
Ha 3akpblBaHWe a3, HO B TO ke Bpems npebbiBaHWe B

Tabnuua 2. [NapHoe CpaBHEHME HACTOTHbIX XapaKTEPUCTUK anbda-akTMBHOCTY (TL) B 3aTbUIO4HbIX Y TEMEHHbIX PEMVIOHaX B COCTOSIHUM NaCCUBHOIO PacCniabneHHoro
60APCTBOBAHUST B MOSIOXKEHUN «CUAs» (HabmnoaeHne 1) U B COCTOSIHUM MacCUMBHOIO paccnabneHHoro 604pCTBOBaHUS Nepern 3achinaHneM B MOSIOKEHUM «J1exa»
(HabntopeHve 2) y obcnenoBanHbix mnaate 30 net (t-kputepuin CTetogeHTa, KS-test norm < 0,01)

PervioH o1 02 P1 P2
HabnwopeHne 1 2 1 2 1 2 1 2
M 10,3 10,7 10,3 10,6 10,2 10,3 10,2 10,3
o 1 1,4 1 1,4 1,2 1,3 1,2 1,3
Mo 9,6 10,5 9,6 10,5 8,2 9,5 8,2 9,5
Me 10 10,6 10 10,6 10 10,5 10 10,5
p t-Student 0,357 0,525 0,789 0,857
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Ta6nuua 3. [NapHoe cpaBHeHNEe YaCTOTHbIX XapaKTePUCTVK allba-akTMBHOCT (ML) B 3aTbIOYHBIX U TEMEHHbBIX PErMOHaX B COCTOSIHUM MacCUBHOIO paccnabneHHoro
60ApPCTBOBaHVS B MONOXKeHUN cuas (HabnofeHve 1) 1 B COCTOSIHUM NacCUBHOIO paccnabneHHoro 604pCTBOBaHUA Nepes 3achinaHnem B MONOKEeHUN Nexa
(HabntopeHve 2) y obcnenoBanHbix 30 neT 1 ctaplue (t-kputepuin CTblogeHTa, KS-test norm < 0,01)

PervoH o1 02 P1 P2
HabntopeHne 1 2 1 2 1 2 1 2
M 10,3 9,8 10,3 9,8 10,5 9,8 10,5 9,8
o 0,8 0,9 0,8 0,9 0,8 0,9 0,8 0,9
Mo 10,2 9 10,2 9 10,5 9 10,2 9
Me 10,2 9,6 10,2 9,6 10,4 9,6 10,4 9,6

p t-Student 0,07 0,1 0,02 0,02

MONOXKEHUN «J1eXKa» AEMOHCTPUPOBASIO CMELLEHME NCTOYHNKA
perncTpupyemon anba-akTMBHOCTM B nona 23, 29, 30 n 31,
xapakTtepuaytoLme cTpykTypbl RSC.

ViccnepoBaHne BO3PAaCTHbIX OCOOEHHOCTEN AaHHOWN
peakumn nokasano, 41o B BodpacTe Ao 30 neT HabnojaroTcs
[OCTOBEPHbIE Pa3nn4ns NpoayKumm anbda-puTMa, Tak Kak
B COCTOSIHMM MaCCUBHOrO paccnabneHHoro 6o04pCTBOBaHWS
B MOMOXEHUN «CUas» anbda-akTMBHOCTb MPOAYUMPYETCS
cTpykTypamm VC (nonsa 17, 18 n 19), a nepen 3acbinaHvem
NCTOYHVKOM anbda-akTmBHOCTK cTaHoButcst RSC (nons 23,
29, 30 1 31). Y nuy ctapule 30 net oTMevaeTcs 4OCTOBEPHas
peakums RSC, B TO Bpems Kak CTPYKTYpbl 3pUTENbHOro
aHanmasaTtopa (VC) He [OEeMOHCTPUPYIOT [OOCTOBEPHbIX
N3MEeHEeHWIN Nepes 3acbinaHnem (Tabn. 5).

OBCY>XOEHVE PE3YJILTATOB

B xopge nposegeHHOM paboTbl ObINIO MOKa3aHo, YTO
[aXkKe OUeHKa YaCTOTHbIX XapakKTepUCTUK  MO3rOBbIX
PUTMOB MNO3BONSAET OMNPEefennTb, YTO PEerucTpupyembli
HeMoCpeaCTBEHHO B X0fe Kaccnyeckoro 930-1ccneqoBanHmns
anba-puTM He NPeacTaBnsieT CoO0N KakoW-TO CTabUIbHON
BENNYMHBI, onpefensiolein «6a3oBble» XapakKTepUCTUKM
aKTVBHOCTM FONOBHOMO MO3ra yefnoseka. Anbga-akTMBHOCTb
npeacTaBnsgeT cobon rpynny PUTMUYECKUX (PEHOMEHOB,
KOTOpble  AEMOHCTPUPYIOT  [AOCTOBEPHblE  U3MEHEHNS,
Bblpa>keHHble y nuvy ctapwe 30 neT, kKorga MO3roBble
CTPYKTYPbI y>Ke MOMHOCTBIO CCHOPMUPOBAHDI.

TeMm He MeHee, y 1L, Mnague 30 NIET NPOCNEXMBaETCA HYeTkas
CMEHa WCTOYHMKa anbda-akTVBHOCTU MexXZy CTPyKTypammu
3pUTENBHOrO aHanmaatopa W PEeTPOCMIeHanbHOM Kopbl
(KnnHMYeCKN NposBnstoLleecs B heHomeHe «Falling sensation
when falling asleep»), KOTOpoOe BO3MOXHO pacCLEeHUTb Kak
BKJTIOYEHVE OOSbLLErO YnCna MO3rOBbIX CTRYKTYP B peLleHne
BbICLUMX HEPBHbIX QYHKUMA C MNOTPebHOCTbIO  eanHom
VNHTErpaummn nx 0esTensHOCTI.

B 1o »xe Bpems nocne 30 neT, ckopee Bcero, hopMmpyeTcs
Bblp2XKEHHAsA CrieLpanm3auyst HepBHbIX LIEHTPOB, OCOOEHHO B
CTPYKTypax TeMeHHbIx obnacTtelt roniosHoro Mosra n RSC, kotopas
NposIBASETCA B BuUAe HabMOOEHUS U3MEHEHWU akTUBHOCTU
anbda-puTMa TEMEHHbIX 0bnacTer 1 perycTpaumen PUTMNHECKO

aKTVBHOCTY CTPYKTYp RSC, YTO MO HaLLMM HabMOAEHUSM MOXHO
pacLeH1BaTh Kak B3arMOCBA3aHHble (DeHOMEHbI.

C MOMOLLBIO COBPEMEHHbBIX MaTeMaTUHYeCKUX MEeTOO0B
aHanm3a OJ3l-curHana BO3MOXHO MPOM3BECTU  YETKYHO
onddepeHUMPOBKY anbda-akTUBHOCTU C OMnpeaeneHuem
NCTOYHMKA B pasfiMYHbIX MO3roBbIX CTPykTypax [39]. B
YCNOBUSX MPUMEHEHWS LieneHanpaBneHHON yHKLIMOHaIbHOM
Harpysky 37O MO3BONSIET CBs3aTb MOBTOPSIOLLMECSH
hparmeHTbl S3M-3anmMcn ¢ aKTUBHOCTBIO OTAENBHBIX MO3IOBbIX
HeMpoHHbIX ceTel [40, 41], BoBneYeHHbIX B hopMMpOBaHve
anbda-akTVBHOCTM He TONbKO B CTPYKTypax 3pUTeNbHON
KOPbI ronoBHOro Moara [42-49]. daHHble HabntoaeHs MOXHO
pacleHUTb Kak (opMUpoBaHME CTabuibHbIX CBS3e U
BO3pacTatoLLEeN 3HAYMMOCTM 3PUTENBHON KOPbI Kak aBHOro
NCTOYHMKA MHopMaLmmn y nnu, ctaplue 30 neT, B TOM Yu1cnie O
MOJIOXKEHWN Tena B MPOCTPaHCTBE, YTO paHee Oblo onmncaHo
07151 ApYrX KOPKOBbIX obnacTen [50-52].

Takvum obpasoM, onpeaensemMas npu Knaccudeckom 390
ncenegoBaHM — anbda-akTUBHOCTb — MpeacTaBnseT  cobom
He eOvHbI «D6a30BbIA» PUTM, XapakTepHbIM AN MO3roBbIX
CTPYKTYP, @ KOMBUHALMIO HECKOMBKMX CXOAHbBIX MO YaCTOTHO-
aMMAUTYOHBIM — XapakTePUCTUKaMN  PUTMOB.  Yka3aHHYHo
OMOSNEKTPUHECKYID aKTVMBHOCTb MPOAYLIMPYIOT  pasnnyHble
MO3roBble CTPYKTYpbl, B H4acTHOCTVM RSC, 4TO nmoaTeep»xaatoT
BbIBOAbl psiga uvccnepoBaHuin  [5-9],  ykasblBaloWMX  Ha
KOPKOBYIO Mpupogdy anbda-putma. ISTO MO3BONSET MO-
HOBOMY TpakToBaTb pe3y/brathl paboT [53], BbIABAAIOLLMX
HEOOHOPOOHOCTb  CMEKTPOB  anbta-putMa y  fojen C
pasMYHbIMK MCUMXMHECKUMU  AeBUaLMAMW, a Takke 6onee
paHHNX nccnenoBaHuin [54], ocobeHHoO B obnacT BapnaHToB
nonMMoZansHoro ansga-putma.

BbIBObI

icnonb3oBaHWe 4acTOTHOrO aHanmMsa OrO3NEKTPUHECKON
aKTVBHOCTM FOSIOBHOMO MO3ra B KJ1ACCUHYECKON METOAMKE He
aBnseTcs 9aHEKTVBHBIM METOAOM WCCNeA0oBaHNS BbICLLUMX
HEePBHbIX (QyHKUMIK. [Ons coBpemeHHoro 33l-nccnenoBaHvis
HeobXxoOMMO  MPUMEHEHME KOMOMHaUMN  MaTeMaTnHecKmxX
METOAOB BblAENEHNS OTAENbHbIX  O3M-MUKPOCOCTOSAHWA 11
pelleHnst obpaTtHon 33M-3afaqn, YTO MO3BOASET MOMY4YUTH

Tabnuua 4. [laHHble 0 YacToTe perncTpauum S3M-akTUBHOCTU (B %) B OTAENbHbIX NONSX No bpoamaHy, nonydeHHble B XOAe peLleHnst obpaTHon 93M-3agaqum ans
MOZENV N3 BOCbMM OTAESbHbIX D3M-MVKPOCOCTOSIHWIA B 06LLEN rpynne (t-KpuTepuin YnnkokcoHa, KS-test norm > 0,5)

MonoxxeHune obcnepyembix

Monsa 283, 29, 30, 31 no Bpogmany

Monsa 17, 18, 19 no Bpogmany

MNonoxxeHue «cuas» 18,3% 34,2%
[NonoxxeHune «nexa» 41,7% 25,0%
P (t-YnKOKCOH) 0,01 0,4
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Ta6bnuua 5. Bo3pacTHble 0CO6EHHOCTH YacTOTbl perncTpaummn 3M-akTBHOCTY (B %) B OTAENbHbBIX NOMsSX MO BpogmaHy, nony4eHHble B X04e peLleHrs obpaTHon
O3l-3apa4n Ang Moaeny U3 BOCbMIN OTAENbHbIX D3M-MUKPOCOCTOSHUIA B Pa3HbIx BO3PACTHbIX rpynnax (t-Kputepwuii YunkokcoHa, KS-test norm > 0,5).

RSC (nons 23, 29, 30, 31 no Bpogmany)

Bospact 1-30 net > 30 net
[NonoxeHne «cugs» 7,4% 12,5%
[NonoxxeHune «nexa» 28,7% 19,8%

P (=YNNKOKCOH) 0,05
VC (nonst 17, 18,19 no Bpoamany)
[NonoxxeHune «cugs» 20,1% 15,6%
[NonoxxeHune «nexa» 27,1% 23%
P (t-YNnKoKCOH) 0,03 0,5

MPOCTOW, 3KOHOMUYECKN [OCTYMHbIA MHCTPYMEHT U3Yy4eHUst

dyHKLMOHANBHOM

aKTUBHOCTW  MOS3rOBbIX  CTPYKTYP.

lcnonb3oBaHe [aHHOM TEeXHOMOru1 MO3BOMUT  PaCLUMPUTb
06BbEM UCCNeaoBaHUn (RYHKLMOHATBHOM aKTUBHOCTW FOSTOBHOMO
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