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Hccnedosanu uacmomuo-epeMenHyio OUHAMUKY U RPOCMPAHCMBeHHble 0COOeHHOCMU Pa3P008 Pa3H020 MUNA Y NAKUEHMO8 ¢ HEKOHBYAbCUBHOIL
anunencueil (n=23). Jlas ananuza ucnoavzosanu moduguuyuposantoe seiirem-npeodpazosearue. Y nayuenmos (n=11) ¢ duaerozom demckoii
a0CanCHoll SNUACNCUU, IOHOWECKOI AOCAHCHOI UAU HHOWECK 0l MUOKAOHUMECKOU INUAeNCUY YACMOMHO-8PEMEHHAS CMPYKMYPa paspsoos nuk -
6oana Obina udenmuunol. Tunuunviil paspad nuk-60ana 603HuKaA 6 A00HOI 06AaCMU KOPbL C KOPOMK020 NEpuo0a MaKcUMAaibHoU 4acmomol
(5-6 Iuy). danvueiimas wacmoma Oviaa 3—3,5 Ty u xonebanacy ¢ nepuodom oxono 1 c. YV dpyeoii epynnwt nayuenmos (n=12) ¢ duaznosom
HeKOH8YyAbcusHoll anusencuu 6 III Habawdaruce paspaovl HeCKOAbKUX MUN0S, PAAUMAIOWUECS O 0AUMEAbHOCHU, 4ACHOMHO-8PeMeHHOI]
JuHamuKe u 10KANU3AYUY 8 KOPe AKMUBHOCIU ¢ MAKCUMAAbHON aMnAumydoll. Amunuutoie paspaobi OMAULAAUCH OM MURUYHBIX MeHee YOS -
doueHHOl YacmomHo-8peMenHOl CMpYKmypoll u omcymcmeauem 8 A00HOI Kope nepuoda yseauyenHol yacmomsl 8 Hayase paspsaoa. Y psa
nayuermog 6 DI moeau 00Ho8peMeHHO NPUCYMCIMBOBAMb MUNUYHbIE U AMUNUYHbIE PA3PA0LI UAU 08e Pa3Hble (opMbl AMUNUYHBIX PA3PIA08.
Tloayuentoie danHble nokassi6aom, 4mo aHaAU3 4acMOMHO-8DeMEHHOI CIMPYKMYPbL pa3pacdos ¢ ROMOULbI MOOUDUUUPOBAHH020 HPeolpa306a-
Hus Belienem Modicem UCnob308ambes 043 Kaaccuurayuu paspsa0os pasHo2o muna u Obims noae3HsiM npu duggeperyuansioil duasHocmure
HeKOHBYAbCUBHOL SNUACHCUL.

Ktouesbie c10Ba: HEKOHBYJIBCHBHAS SMUICTICHS, THITMYHBIE M ATUITMYHBIE Pa3psilibl, YaCTOTHO-BPEMEHHON aHAMU3,
BelBIIET-TPeo0pa3oBaHIe.

AXHOI XapaKTepUCTUKON HEKOHBYIbCUBHOM 31U~ npeoOpa3oBaHue, B OTIMYMEe OT NpeoOpazoBaHust Dypbe,
JIETICUU SIBJISIIOTCSL pa3psiibl MUK-BOJIHA — BBICO- naeT MHGOpMaLUI0 OMHOBPEMEHHO O YaCTOTHOU U BpeMeH-
KOAMILUTUTYIHAs, IIAPOKO TeHepann30BaHHAS IO HOM CTPYKType CHWTHaja, 4TO ITO3BOJISET HMCCIEIOBATh
KOpe pUTMHUYeckas 3JeKTpuuyeckas aKTUBHOCTD. YaCcTOTHO-BPEMEHHYI0 TMHAMMKY TpoiieccoB. HauuHas ¢
Knaccudukanus mnuK-BOTHOBONH aKTUBHOCTH cepenuHbl 1990-x rr., MeTon BeWBJET Hayald MPUMEHSIThCS
OCHOBBIBAETCS TIaBHBHIM 00pa3oM Ha BM3YaJbHBIX OILCHKAX st aHanu3a DOI y manueHToB, B TOM YMCIIC U MIPU BO3HHU-
CMeMaaucTOB M, OTYACTH, Ha pe3yJbTaTax CTaHAAPTHOTO KHOBEHUU SITUJICNITHYECKON aKTUBHOCTH Mo3ra [5, 7, 16, 19,
cnexTpanbHoro ananuza D3I, Pa3nuyalor TUIMYHbIE pa3psi- 21, 22]. B oCHOBHOM HCCIIENOBATM Pa3psiibl KOHBYJILCUBHOMN
IIBI C YACTOTOM IMHMK-BOJHOBBIX KOMILIEKCOB 3 [T 1 aTummy- snutencun. [ aHamm3a pa3psaoB HeKOHBYIbCUBHOM 31~
HbI€ pa3psiabl, UMEIOIMe YacTOTy 00JIble Win MeHbIne 3 i1, JIETICUM METOJ BEMBJIET MCIMOJb30BAIM JUIIb B €MMHUYHBIX
OT/IMYAIOLIMECS MeHee BbIpaXeHHONW CHHXPOHHOCTbIO U cnyyvasix [6, 12]. B pa6ote [6] ¢ mOMOIIIbIO TUCKPETHOTO BEi-
CUMMETPUYHOCTBIO, YeM THUIIMYHBIC pa3psambl [3]. AHamu3 BJICTa YCTpaHSIM apTe(akThl M BHIICISIM OTAEIbHBIC
YaCTOTHO-BPEMEHHON CTPYKTYPBl Pa3psiioB MOXET AaTh YaCTOTHbBIE COCTABSIOIIMX pa3psa.
BaXHYI0 MH(MOpPMALMI0O O MeXaHW3Max HEKOHBYJIbCHUBHOM
srmunerncu. OIHAKO TakuX paboT B JMTEPAType OYEHb JIns aHanuM3a pa3psiioB MUK-BOJHA Y XXMBOTHBIX C TeHETHYE-
HemHoro. [l TMIMYHBIX Pa3psioB MUK-BOJIHA OTMEYAIN CKOI abCaHCHOI amuiiericueil ObLI0 MCMOIb30BaHO HEMpe-
CHIKEHME YaCTOTHI K KOHILY paspsiia, HO 6ojiee mMoapoOHO pbIBHOE BeliBieT-npeodpasoBanue [1]. Meron Obul cre-
TUITMYHBIE Pa3psabl HE aHATIM3MPOBANUCH, a O JaCTOTHO- LMaIbHO MomuduuuposaH [8, 9] M aHaIM3a YAaCTOTHO-
BPEMEHHOU CTPYKTYpe aTMIMYHBIX Da3psoB HUYEro He BPEMEHHOW CTPYKTYPBI Pa3psiioB NMUK-BOJHA Y TIALUEHTOB C
U3BECTHO. abcancHoit samunencueii [2, 10]. [TepBrie pe3ynbraThl MoKa-
3aj1M alleKBaTHOCTbh MCIOJb30BaHUsI BEHBIET Mpeodpa3oBa-
OnHMM M3 HOBBIX HalpaBJleHUI B aHANN3e 2JIEKTPUIECKON Hus a0 DOI, moayyeHHBIX B KinMHMKe. bblia mocraBieHa
aKTUBHOCTHM MO3Ta SIBJISICTCSl UCIIOJNIBb30BaHUE Geligaem-npe- 3amava 0Oojiee MOAPOOHO MCCIeA0BaTh CTPYKTYPY pa3psmaoB
00pazosanus, KOTOPOe NOCTATOYHO NaBHO M3BECTHO U MPU- MpY HEKOHBYJIbCUBHOM 3MUIETICHUH, B35IB IPYIIY MallUEHTOB
MEHseTCsl BO MHOTHX o0aacTax Hayku [4, 13, 17]. BeiiBner- C pa3psiamMu pa3HoTo TUTIA.
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XapakTepucTHKA 00IHHBIX H METONOB HCCJIETOBAHUS

B3I 23 nanKeHTOB ¢ HEKOHBYJILCUBHO SMUJIENICUEH ObLIY
3amrcaHbl B 1a0OPAaTOPUN KIMHUYECKOI Heipopu3noI0rum
Hayunoro uentpa Hesponorun PAMH. Cpenu Hux Obuiu 10
MYXYHMH U |3 XEeHIIUH, BO3pacT 00CIeNOBAHHBIX COCTABII
ot 4 110 36 jet. Y Bcex nanueHToB B DO UMENIUCh CIIOHTAH-
HbI€ BBICOKOAMIUIUTYIHBIE Pa3psabl. sl perucTpaiuu ObL1
ucnojb3oBaH Heitpokaprorpad c¢upmer MBH (Mocksa).
IMocTtosiHHasg BpemeHnu 3anucu obu1a 0,3 ¢, GUIBTP BEICOKOM
yactoThl — 70 I11. Peructpupyioniue 3n1eKTpoasl pacroara-
JIMCh Ha TosioBe mauueHTa mno cxeme «10x20». Mcnonb3oBaiu
pedepeHTHBIE YIIHbIE 3MEKTPOAbl. AHAIU3UPOBANU CIOH-
TaHHbIE Pa3psabl MUK-BojaHA GoHoBO DII. JInurenbHOCTh
3anucu — 15—20 MuH.

Jlnst aHamM3a pa3psiaoB MCITOIb30BAIM IIPe00pa3oBaHue Beli-
BineT Mopne 1 MoauduIMpoBaHHOE BelBIET-Npeobpa3oBa-
Hue. TpexmepHble Tpaduku OOBIYHOIO TMpeoOpa3oBaHuUs
BeiiBeT MopJie XopoIno oTpaXaad M3MEHEHHS aMILTUTYIbI
B TeueHMe paspsana. MoauduuupoBaHHOe BelBIET-NPE0O-
pa3oBaHue J1aBajIo KapTHHY YaCTOTHO-BPEMEHHOI TUHAMU-
K1 paspsizia. beiio noctpoeno 6osee 1000 BeiisneT-npeodpa-
30BaHMIl IJIS1 pa3IMYHbIX obnacTeii Kopsl. [TogpobHOE onu-
CaHue MCIMOJIb30BAaHHOTO METO/Ia aHaIKM3a AaHo B padoTe [8].
31mech MBI TIPUBOIMM €TO 00JIee KOPOTKO.

HempepriBHOe BeliBneT-mpeobpasoBanue W ¢yHkuun f
3agaercs (popmyoii:

WF (ab) = [ £ewC=Dyax "

rae a, b — KoaPUIMEHTH ¢KaTU W CIBUTA, COOTBETCTBEH-
HO, \J YIIOBJETBOPSIET YCIOBUSIM

J\p (x)dx=0

OyHKIMS \y Ha3bIBAETCS MaTePUHCKON QyHKIIMEH BeiBIeT-
npeobpazoBaHusi. Mcmonb3yeMblii HaMU MpM aHalIu3e B
KavyecTBe MaTepuUHCKOU (yHKIMM BeiiBneT Mopie ompene-
JISIETCSI CIIEAYIOIIMM COOTHOLICHUEM:

v (x) > 0,x > Fo0

2

v (x)=e"'? cos(5x) Q)
Ha puc. 1A cneBa mpuBeneHa MaTepuHcKasd GYHKIMS Beid-
BJieT-TipeoOpa3oBaHuss Mopie. B 1neHTpe mnpencrasieH
TUIUYHBIA pa3psa MUK-BOJIHA aOCAHCHOW SMUJIENCUu, a
crpaBa — npeobpa3oBaHue BelBieT Mopie aToro paspsna.
TpexmepHbIil rpaduk mpeoOpa3oBaHus BeliBieT Mopie
MIPeACTaBsIeT CO00M CTPYKTYpPY, HATOMMHAIOIIYIO «TOPHBIi
xpebeT». OH naeT mpeacTaBieHue 00 U3MEHEHUM aMILIUTY-
OBl B TE€UEHHE pa3psaa, OMHAKO TOYHAS KOJNMYECTBEHHAS
OLIEHKA U3MEHEHUI YacTOThl C TIOMOIIbIO OOBIYHOTO MPe0od-
pa3oBaHus BeiBIeT Mopiie ABiseTcs ciIoxHoii. 11 ucce-
JIOBaHMSI YaCTOTHO-BPEMEHHOM TMHAMUKM pa3psaa Mpeood-
pa3oBaHue BeiiBieT Mopie 0bU10 MOAUDUIIMPOBAHO CIEY-
01IUM 00pa3oMm:

-x2/2

v (x) = xe cos(5x)

(3)
[IpeobpaszoBaHue curHaza mo TakoMy Moau(ULIIPOBAHHOMY
0a3ucy OyleT UMETh HYJU B TOYKAX, B KOTOPBIX TPEXMEPHbIii
«XpebeT», MOJYYeHHBIN C TTOMOILIbI0 00BIYHOTO Mpeodpaso-
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BaHMsS MopJie, uMeeT MakcuMyM. TakuMm o0pa3oM CTpOUIU
MPOEKIINIo xpedTa BeiiBieTra Mopse Ha TIOCKOCTh YacTo-
Ta—BpeMsI U NoJTyyanu rpadukK U3MEHEeHUsl OCHOBHOII yacTo-
Thl pa3psaa Bo BpeMeHu [9]. Ha puc. 1b npuBeneHa mare-
puHckas QyHKIuS MOAUDUIMPOBAHHOTO BEUBIET-TIPE00-
pa3oBaHus ¥ aHaNU3 KaauOpoBouyHoro curHana 3 Iy — 5 Iix
— 3 T, IByMepHblii rpacduK, MpUBEAEHHBII CIIpaBa, XOPOILIO
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puc. 1: 4acToTHO-BPEMEHHON aHaM3 PaspsAa MuK-BOSHA:

A - npeo6pasosanue Bevisner Mopne. Criesa Hanpaso: MaTepuHckas GyHKuvs Beitenet Mopne;
3anuCh paspsiia MK-BONHA; TPEXMEPHbIA rpaduk npeobpasoBaxys Beitenet Mopne AauHoro
pa3psza. Mo ocam Ha TPEXMepHOM rpaduke — Bpemst (), yactora (M), koadduumenT Bevisneta
(W);

b - aHanm3 kanubposoyHoro curtana 3 My — 5 Ty — 3 Tiy ¢ NOMOLLBIO MOTMGMLMPOBAHHOMO
Beiieneta. Cnesa HanpaBo: MATepUHCKas YHKUMS BEWBNETa; KanubpOBOUHbIA CHrHan;
[1BYMEPHbIiA rpachK KanubPOBOYHOO CUrHana;

B — YaCTOTHO-BPEMEHHON aHanM3 paspsaa MUK-BOHA (3anCh Paspsiaa 1 ABYMEPHbI rpadmk
MOAMGMLIMPOBAHHOO BeviBneTa). ABclvcca — Bpems (C), opauHara — yactora ().
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puc. 2: YacTOTHO-BPEMEHHOI aHaNM3 KOPOTKUX PaspsioB HEKOHBYMbCUBHOI
MUNEncum:

A - KopoTKMe TMNMYHbIE paspsabl (nauwenT JIB, 26 neT); b — KopoTkvie aTMMuyHbIe paspsdbl
(nauvenka MA, 15 ner).

BBepxy Ha KaxzoM pucyHKe paspsf, 3anucanHbiii B oTeeaeHum F3 (kanubpoeka 100 kB, 5 ¢
ans puc.2 Au 2 ¢ inst puc 2 b; BHU3Y — TpexMepHbiii rpaduk npeobpasosanus seiienet Mopne
11 IBYMEPHbIiA rpadk MomMdMLMPOBAHHOO BeitBneT-npeoBpasoBanus faHHoro paspana. Ha
rpadukax no 0csM T Xe, 4To Ha puc. 1A u 1B.



TEXHONOTMM

oTpaxaeT M3MeHeHMsI yacToThl. Ha puc. 1B mpuseneHa
3anuch paspsijia MUK-BOJHA U ero MOAU(DULIMPOBAHHOE BEi-
BlIeT-NpeoOpazoBaHue. M3MeHEHMS OCHOBHOIM 4YacTOTHI BO
BpeMsI pa3psiia XOpoIlo BUAHBI Ha IBYMEPHOM Ipaduke.

PesynbraThi

V 11 nauuenToB (Bo3pact oT 4 1o 19 net) ObUT MOCTaBJIEH AUAar-
HO3 IETCKO¥ aOCaHCHOM, I0HOILIECKO# a0CAaHCHOM MJIN IOHOILIE-
CKOI MUOKJIOHIYeCKOM arunericiy. B D30T y 3Tux manmeHToB
ObLTM 3aperuCTPUPOBAHBI TUIUYHBIE Pa3psibl MUK-BOJIHA.
IIpy BU3yanbHOM OLIEHKE CPEmHSIST YacTOTa pa3psiioB COCTa-
Bisia 3—3,5 [ir; Hambosee YacTo BCTPEUAINCH Pa3psiIbl ITH-
TEJIbHOCTBIO 5—6 ¢. AHAJIU3 C TIOMOILIbI0 MOIM(DUIIMPOBAHHOTO
BeliBNeT-nmpeoOpa3oBaHus MoKas3aj, 4To y Bcex 11 maumeHToB
JaCTOTHO-BPEMEHHAs CTPYKTYpa pa3psiaoB ObLIa OMMHAKOBOI.
Ha puc. 2A u 3A crneBa mpuBeneHbl pe3ynbTaThl aHAIM3a
TUIAYHBIX PA3psIIOB IMUK-BOJTHA (KOPOTKMX U 0ojiee JUTMHHO-
r0). M1 B TOM, 1 B IPYTOM CITyJasiX pa3psi HAUXHAJICS C TIEPHO-
J1a yBeJIMYeHHOI yacToThl (5—6 Tir) B 10OHOI obnactu. B ciy-
yae KOPOTKHX pa3psiioB CHIDKEHHME YAacTOTHI IPOUCXOIMIIO
OBICTPO ¥ 4YacTO OBbUI0 HEMOHOTOHHBIM (manueHTKa JIB, 26
net). YacToTa IIMHHBIX pa3psaaoB ObICTPO CHIKAIACh 10 3—3,5
i1, a B TeUeHME OCTANLHOTO pa3pslia OHA CHIDKAJACh OYCHb
MEIJICHHO, M HaOTIOMAIICh HEOOMbITIE M3MEHEHHSI YaCTOTHI C
nepronoM nopsiaka 1 ¢ (mamuent B, 11 ner).

V 12 maumenTos (Bo3pact ot 13 1o 36 jeT) ObLI MOCTaBiIeH
IWarHo3 HeKOHBYJIbCBHOMN STIICTICUN (B TOM JHCJIC UINO-
maTuyeckKasl, CUMITOMaTHUYecKas, KPUITOTCHHAs >IUIIe-
TICUS, SMUJIENCUSI C OTKIIIOUEHHEM co3HaHusI), B DOI' y Hux
OBUTH OOHApPYXEHBI CITOHTAHHBIC T€HEpATM30BaHHBIC aTH-
MUYHBIEe pa3psiabl. [1o yacTOTHO-BpeMEHHOI CTPYKTYpe pa3-
PSIIOB JaHHAs TPyIa MalueHToB Oblla HEOAHOPOAHOM. Y
7 mauMeHTOB HaOJIOJaNMCh KOPOTKHMeE paspsabl (2—2,5 ¢)
yactoToit ot 3 10 5 1. TakuM 06pa3oM, o YaCTOTE pas3psabl
ObLIM OJMIM3KY K TUMMMYHBIM, HO B TeUEHHUE pa3psiia yacToTa
M3MEHSIach XaOTUYHO. HadanpHBI KOPOTKUU TEPHOL
TTOBBIIIEHHOM YaCTOTHI B JIOOHBIX 00JACTAX KOPHI B 0OJb-
HIMHCTBE CIyyaeB OTCYTCTBOBAJ, MakKCMMYM YacTOThI MOT
MPUXOIUTHCS Ha cepelMHy WJIM Ha KoHell paspsiga. Ha
puc. 2b mpuBeAeHH IIPUMEPHl BEHBIET-IIPe0OpPa30BaHUS
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puc. 3; HacTOTHO-BPEMEHHOI aHAMM3 [IBYX PA3PSIOB HEKOHBYMLCYBHON AnMAEMCUN:
A — THNMYHbIA P3PS NMK-BONHA AMTEAHOCTbIO 8 ¢ (naumenT B, 11 ner), kanmbposka 2 ¢,
200 MB; b — atunmyHbif pasps anutensHocTbio 9 ¢ (nauvient AC, 26 ner). Kanubposka 2 ¢,
100 mkB. Mo ocsiM T0 Xe, 4T0 Ha puc. 2.
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Beitenet-npeobpasosaniig B HEBPOMOTMM

HECKOJbKUX KOPOTKUX aTUIMMYHBIX Pa3psioB, 3alIMCaHHBIX Y
nauuMeHTKn MA, 15 neT, Bo ¢hpoHTanbHON 001acTU KOpbl. Y
aByx manueHtoB (AC, 26 jet, u bA, 35 ner) ¢ Gonbluum
KOJIMYECTBOM KOPOTKMX aTUITMYHBIX Pa3psoB ObLIM Haiiie-
HBI TaKXe HECKOJIbKO 00Jiee AJTMHHBIX Pa3psiioB, OTIMYAI0-
IIMXCS HETIOCTOSTHCTBOM aMILTUTYABI, ()parMeHTApHOCTHIO.
PesynbraThl aHaIM3a OMHOTO TAKOTO IUIMHHOTO pa3psiaa Mpu-
BejeHbl Ha puc. 3b. [lnuHuble paszpsabl (1o 10—12 ¢) yacto-
toit 3—5 Ti1, oTnuMyarommecss Mo CTPYKType OT TUITMYHBIX
pa3psnoB, ObLIM 06HapyxeHbl B ODI elie y ABYX MallieHTOB
(ME, 13 net, u BA, 35 ner).

Br11o 00HapyXeHO, YTO Y MAIIEHTOB ¢ KOPOTKUMH U JUTUH-
HBIMHU pa3psIaMyd MMEETCS HECKOJNBKO THUIIOB pacIipeieie-
HUS pa3psaoB mo kope. Y aByx nauueHTtoB (bA, 35 net, u
I'M, 35 ner) MakcuMmanabHas aMIUIUTY/a pa3psjia Habmona-
Jlach B JJOOHBIX 00JACTSAX KOPBI. Y Tpex MalMeHTOB (MalueH-
™ol AC, 24 nmer, MK, 26 ner, u IIE, 19 mer) makcumym
AMIUIATYABI ObLT CIBUHYT K IIEHTPATbHBIM 00JACTSIM KODHI.
Eme y nByx manuentoB (EE, 19 net, u MA, 15 1et) B 1ieH-
TpaJbHOI W TEMEHHOW KOpe aMIUIMTyAa pa3psiioB Oblia
OoJiee HU3KOIA, a Ooslee BBICOKAsT aMIUINTY/Ia HaOt01anach B
3aTBIJIOYHOM U B JTOOHOI Kope.
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puc. 4: acToTHO-BpEMeHHast CTPYKTYPa PaspsioB B PasnnyHbix 06NACTAX KOpb:

A - nauventka ME, 13 ne; b — nauuext ME, 13 ner.

Ha kaxmom pucyHke cnesa — 3amiCb Paspsna, Cnpaea — MOAMMUMPOBAHHOE BEVBMET-
npeoBpa3osanue paspsia. Ceepxy BHI3: N06HAs, LIGHTPAbHas, 3aTbiNI0YHast 061aCTH KOpbI.
Kanubposka Ha puc. 4A — 1 ¢, 100 mkB; Ha puc. 4 b — 2 ¢, 100 mkB. Mo ocam T0 Xe, 4T0
Ha puc. 2.
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Ha puc. 4 npuBeneHs! aBa npuMmepa, KOTOpble AalOT Mpem-
CTaBJIEHHE O HECOBMAICHNH YaCTOTHO-BPEMEHHON TIMHAMM-
KM U aMILTUTYAbl aTUIIMYHBIX Pa3psiioB, 3aperuCTPUPOBaH-
HBIX OTHOBPEMEHHO OT pa3JIMUHbIX obsnacTeit Kopel. Ha puc.
4A mpencTaBiIeH aTUMUYHBIA pas3psi, 3allMCaHHBIN OT JI00-
HOH, IIEHTpaJbHOM M 3aTbUIOYHOM obiacTeidl (MalnueHTKa
ITE, 13 net). Pa3psin mmpoko reHepaan3zoBaH, HAUMHAETCS
MPAaKTUIECKH OTHOBPEMEHHO BO BCEX 0O0JACTSIX KOPHI, HO
Najbllie aKTUBHOCTb Pa3HbIX 00JacTell U3MEHSIETCS HEOIU-
HaKOBO M BeCbMa XaOTUYHO. MaKCUMYM aMILTUTYIbl TPUXO-
TUTCS Ha LIEHTPAIbHYIO U 3aThIIOUHYIO o0act. Ha puc. 4b
(maument ME, 13 neT) pa3psa HauMHaeTcs OAHOBPEMEHHO
BO BceX 00J1aCTSAX KOPbI ¢ KOPOTKOM BCHBIIIKY aKTUBHOCTH.
B nanbHeiiieM B Kaxmoi 13 o0sacTeil KOpbI 4acToTa U3Me-
HSIETCS TOCTaTOYHO HE3aBUCUMO: B JJOOHOM 00JacTh CTPYK-
Typa pa3psia 0J113Ka K TUITMYHOM, a B LIEHTPaJbHOM U1 3aThl-
JIOYHOM 00JIACTH YacTOTa U3MEHSETCS XaOTHUECKHU.

Cpenu 06cIe10BaHHBIX BCTPETUINCH TPHU MALMEHTa, Y KOTO-
PBIX pa3psibl 3HAYUTENbHO OTAMYATUCH IO YACTOTE OT OTU-
CaHHBIX BHIIIE aTUMTUYHBIX pa3psaoB. Tak, y IBYX MallUCHTOB
B ODI MMenuch CIOHTaHHBIEe pa3psaabl yacToToi 1,5—2,5 I,
JlnutenbHOCTh paspsimoB Obuia oT 3,5 mo 5 ¢. Ha puc. 5A
MpUBEACHBI Pe3yabTaThl aHANM3a pa3psiia, 3alMCaHHOTO Y
nanueHTky BE (22 roga) B 106H0iT o61acT Kopel. Hauanb-
Has yacTtoTa Obuia 4 Ii1, 3aTeM oHa cHuxanach a0 1,5 I, B
3aTBIJIOYHOM 00J1aCTU HAOJI0IaT0Ch MEHEe YIOpsSIOYeHHOE
cHuXeHue yacToThl. Eme y omHoro mauuenTa (KH, 26 ner)
HaOmonany aTUIMYHBIE Pa3psiibl BBICOKOW 4acTOTHI (pHC.
SA). InutenbHOCTb UX OblIa OKoJIo 3 ¢, yacTtoTa 15 i1, Mak-
CUMYM aMIUIMTYIbl HaOTI0AANC B JTOOHBIX U LIEHTPAIbHBIX
00J1aCTSIX KOPBHI.

CrienuaabHO ClenyeT OTMETUTh, YTo B OOI' y psia naiueH-
TOB MOTJIM OTHOBPEMEHHO MPUCYTCTBOBATh PA3PSIIbl, PA3/IK-
yawlIuecs 1Mo cBoeil 4acTOTHO-BpeMEeHHOM cTpykType. Tak,
y OOJIIIMHCTBA MALIMEHTOB ¢ KOPOTKUMM aTUITUYHBIMU pa3-
psaiaMu B TEYEHUE 3aMKUCHU HAOMIOAATOCh HEMOCTOSHCTBO
YaCTOTHO-BPEMEHHOI CTPYKTyphl pa3psiagoB. HaubGonee
MHTEPECHBIMU OBUTU CTyYau OJHOBPEMEHHOTO MPUCYTCTBUS
B OO TUNMWYHBIX U ATUMUYHBIX PA3PSA0B WIU IBYX BUAOB

puC. 5: YaCTOTHO-BPEMEHHOIA aHANM3 [IBYX aTUMIAYHBIX PA3PSIOB Pa3HOi YaCTOTbI:

A - Hu3KOYACTOTHbIA aTvnMuHbiii paspsp (maumedt BE, 22 ropa); b — atumuyHbii
BbICOKOYACTOTHbIiA paspszl (nauyent KH, 26 ner).

Kanm6poska 2 ¢ 1 100 MkB (ans 5A) v 50 MkB (ans 5B). Mo ocam T0 Xe, 410 Ha puc. 2.
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ATUITAYHBIX Pa3psmoB. Y TpeX HANIMX MAallieHTOB C THUITNY-
HeMu paspsoamu (AT, 4 ner, [IB, 11 netr, w HM, 19 xert)
ObUTM OTMEUEHBl TAaKXKe OKIMIUTAJbHbBIE pa3psiibl, OTIHU-
JaoNIMecs] 10 JacTOTe W IO CTeTIEHM TeHepaau3alliil OT
TUIMYHBIX pa3psaoB. DTOT GakT OBLT yKe OTMEUCH B HaIleit
npeabiayuiei padore [2]. Y mauueHToB ¢ OOJBIIMM KOMnUYe-
CTBOM KOPOTKWX aTHUIIMYHBIX Pa3psIoB MHOTIA HaOJoma-
JIUCH Pa3psiibl, OMM3KME K TUIMYHBIM. A B OTHOM ciIydae
(mauuenTka I'M, 35 neT), HOMUMO XapaKTE€PHBIX aTUITUYHBIX
pa3psanoB yactotoit 3—35 i1, ObLIM 3aperUCTPUPOBAHBI TAKKE
HECKOJIbKO pa3psAmoB BeICOKOH (15 [ir) yacToThI.

O0cyxaeHne

BaxxHbIM pe3ynbTaToM pabOThI SIBASIOTCS JAHHBIE O TOM, YTO
YaCTOTHO-BPEMEHHAsl JAWMHaMMKa a0CaHCHBIX pas3psaoB
UAEHTUYHA Y MAIlMEHTOB ¢ HECKOJIbKUMU (hOPMaMU HEKOH-
BYJIbCUBHOI AMujencuu (TUMUYHAs AETcKas, IOHOIIecKas,
IOHOIIIeCKass MUOKJIOHMYECKAs SMUIEIICHsI). XapaKTepHBIM
MPU3HAKOM TUIMYHBIX DPa3psifioB aOCAHCHON BMUJIENCUU
SIBJISIETCS BOBHMKHOBEHUE B JIOOHOI 00J1aCTH KOPHI B CAMOM
Hayvaje paspsiia KOpPOTKOW BCIbIIIKM aKTUBHOCTU C 0oJiee
BBICOKOI 4acTOTOM, 4eM ocTajbHOM pa3psa. Toabko mocje
3TOTrO JAPYTUe YYaCTKU KOPbI BOBJIEKAIOTCS B PUTMUYECKYIO
akTUBHOCTH [9, 10]. DTM maHHBIE XOPOIIO COTJIACYIOTCS C
COBPEMEHHBIM MpeICTaBIeHUEM O BEAYLIEH poau JOOHBIX
OT/EJOB KOPHl B (HOPMUPOBAHUM Pa3psiI0B aOCAHCHOU AMu-
JIETICU M.

Ha ocHoBaHuM aHanu3a JaHHBIX, MTOJYYEHHBIX HA TeHETHYE-
CKOW MoJjenud abCaHCHOW 3MUerncuu, ObUIO BBICKA3aHO
MPENoJ0XKEeHUE O TOM, UTO pas3psil MUK-BOJHA HE SBJISIETCS
MEPBUYHO TE€HEPAJIM30BAHHON SIUIENTUYECKON aKTUBHO-
cthio [18, 24], Bblo mokazaHo, YTO pa3psj 3amyckaeTcs U3
nepeaHux obacTeil KOpbl U TOJbKO 3aT€M BO3HUKAET TeHE-
paau30BaHHas TaJaMO-KOPTUKajJIbHas aKTUBHOCTb. OCHOB-
Hasl 4yacToTa TUIMYHBIX Pa3psiioB MUK-BOJHA Y XMBOTHBIX
BbIILIE, YeM Y YeJOBeKa, OJHAKO XOpOlIee COOTBETCTBUE
YaCTOTHO-BPEMEHHOI CTPYKTYPbI pa3psiioB MUK-BOJHA CBU-
JIETebCTBYIOT O CXOJACTBE MEXaHU3MOB SMUJIENTUYECKON
AKTHBHOCTH B 9THX JBYX CJIydasix

AHanu3 aTUNUYHBIX Pa3psiioB HEKOHBYJIbCUBHOW DIIMJIE-
IICUM BBISIBUJI, IIPEXIE BCETO, pa3HOOOpa3ue MX YacTOTHO-
BPEMEHHOI W IPOCTPAHCTBEHHOU CTPYKTYpHI. B OONBIINH-
CTBE C/Iy4yaeB He HAOJI0IaI0Ch YETKOTO OMEPeXeHMs pa3psi-
Ja BO ()poHTaNbHOM Kope. MakcuMaibHas yacTora paspsiaa
MoOTJIa IPUXOIUTHCS KaK Ha CepelyHy, TaK M Ha €ro KOHell.
Paspsiabl pasznnyanuch mo pacnoaoxeHuo 001acTy ¢ Hanbo-
Jiee BRIpaXXEHHOM aMITIUTYI0M. AHAIUM3 TToKa3aj, 4yTo o0cJe-
JOBaHHAs TPYIIa MalMeHTOB OblTa HEOTHOPOIHOM. AKTY-
aJIbHOI1 3a1aueil IBJIsgeTCs MOAPOOHOE UCCIeI0BaAHNE CTPYK-
TYpBl ATUIUYHBIX Pa3psiioB y OOJIBIION TPYIIIbI HALMEHTOB
IUTST HaZIeKHOM Kaccu(DUKAIMK TaKUX Pa3psIoB.

OcoOblif MHTEpeC Al KIMHUIUCTOB MOTYT MpPEACTABISATH
CIIy9au OMHOBPEMEHHOTO MPUCYTCTBUS B DD TUIMYHBIX U
ATUMAYHBIX Pa3psioB MM IBYX BUAOB aTMIMUYHBIX paspsi-
JIOB, UTO MOXKET CBU/IETEILCTBOBATH O HATMYMU Y ITUX MAllU-
€HTOB IBYX BUIOB MIICTICUH. Tak, B TUTEPAType ObLIH OIH-
CaHbl cyyau CoYeTaHUS TUMUMYHON aOCaHCHOM AMUIEIICUM
U OKUMTIUTANBHONM UM poJaHandeckoit anwiencuu [11, 14,
15]. Cpenu oOcnemoBaHHBIX HaMU MAIMEHTOB, MMEBIIUX
JIMarHo3 JeTcKasl WM IoHolIecKas abcaHCHas SIUIEICHS,
MBI BCTPETUIIU TPU Cyyasi OMHOBPEMEHHOIO TIPUCYTCTBUS B
DOl TMMUYHBIX aOCAHCHBIX Pa3psAIOB U pa3psfoB OKIIUITHU-
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TanbHOM smunerncuu [2]. IBa Tuma HEKOHBYJIbCUBHBIX pa3-
pAnOB (TUMUYHBIA aOCAaHCHBIA M OKLMMUTAIBHBIA) OBLTU
0OHapYXEeHBI TaKXKe B 9KCIIEPUMEHTAX Y XUBOTHBIX C TeHE-
TUYecKoii abcancHoi snunencueii [20, 23]. [TonyyeHHble B
AKCTIepUMEHTaX JaHHbIE ITOKa3aJIM, YTO TH JIBa TUIIA pa3psi-
JIOB peaTupyIOT MPOTUBOIIOIOXHBIM 00pa3oM Ha HEKOTOpPHIE
(apmakomornyeckue npemnapatsl. Takas CUTyalys sBISETCS
Haubosee TpyaHOU mpu dapMmakoTepanuu. B nutepatype
OTIMCAHBI CNTyYyau MPOTUBOIOJOXHOTO BIUSHUS OJHOTO U
TOTO Xe IMperapaTta Ha pa3psiibl KOHBYJIbCUBHOW U HEKOH-
BYJILCUBHOMW 3MMJIETICMM. BO3MOXHOCTh TaKMX e TPYIHO-
CTel cemayeT MMETh B BUAY Ipu o0HapyxeHNH B DT manu-
€HTOB HEKOHBYJIbCUBHBIX Pa3psI0B Pa3HOTO TUIIA.

TakuMm o0Opa3oM, B AaHHOH pabOTe OBLIO TOKa3aHO, UYTO
UCTOJIb30BaHUE MOAM(PUIIMPOBAHHOTO BeiiBIET-MPeodpas3o-
BaHWS JJIST aHAJTM3a Pa3psIoB a0CAHCHOI SMUIETICUY TT03BO-
JISIET YBEPEHHO Da3eNsiTh Pa3psiipl MO UX 4aCTOTHO-BpE-
MeHHOHU cTpykType. Heckonbko BUIOB abCaHCHOU amuie-
ncuu (TUMUYHAS JETCKasl, I0HOIIecKas, I0HoIeckas MHUo-
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KJIOHUYECKast) UMEIOT pa3psiibl, OAMHAKOBbIE 10 CTPYKTYPE.
C npyroit cTOpoHBbI, ObLIO OOHApyXeHO MHOroobOpasue
YACTOTHO-BPEMEHHO CTPYKTYPhl aTUIMYHBIX pas3psiioB. B
HACTosIlIee BPEeMsI Mbl MOXEM TFOBOPUTb TOJbKO, 4TO 3Ta
TPYIIIIa MAIMeHTOB 110 3JIEKTPOMU3NOIOIMIECKIM TT0Ka3a-
TEJISIM SIBJISETCS HEOMHOPOIHOM, a TEPMUH <«aTHIMYHBIN
paspsia» ABJIeTCsS coOMpaTebHbBIM U JOCTaTOYHO HEoIpe-
JeJIeHHBIM. MBI TToJTaraeM, 4To B TIepCIIEKTHBE MCITONb30Ba-
HHMEe MOAMGUIMPOBAHHOTO BEUBIET-IPe0oOPa30OBaAHUS
MOXET JaTh HANEXHY0 MH(POPMALMIO Il 0ObEKTUBHOTO
pasneNeHUs aTUITUYHEIX pa3psimoB Ha rpynmbl. [TomyueHHas
TaKuM 00pa3oM KiaacCU(pUKaLMsg aTUIMUYHBIX DPa3psiioB
MOXeET OBbITh JOMOJHUTEIbHOM XapaKTepUCTUKOI MPU Juar-
HOCTHUKE Pa3IMIHBIX TUITOB HEKOHBYJIbCHBHON SITUICTICHH 1
pu BIOOPE aeKBaTHOI (hapMaKOTepaIuu.
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Method of wavelet transform in neurology: analysis of time and frequency characteristics of
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Time-frequency dynamics and spatial characteristics of dischar-
ges of different types in patients with nonconvulsive epilepsy
(n=23) were investigated. Modified wavelet transform was used
for the analysis. In patients (n=11) with the diagnosis of
childhood absence epilepsy, juvenile absence epilepsy or juveni-
le mioclonic epilepsy, the time-frequency dynamics of spike-wa-
ve discharges were identical. Typical spike-wave discharge arose
in the frontal cortex with the short period of maximal frequency
(5—6 Hz). The further frequency was 3—3.5 Hz with periodical
(about 1 s) fluctuations. In another group of patients (n=12)
with the diagnosis of nonconvulsive epilepsy the discharges of

several types were observed, and they differed in duration, time-
frequency dynamics and activity localization with maximal
amplitude in the cortex. Atypical discharges were different from
typical ones: they had less ordered time-frequency structure and
lacked the high frequency period in the frontal cortex. In some
patients typical and atypical discharges, or two different forms of
atypical discharges could be seen on the same EEG record. The
obtained data show that the discharges’ time-frequency analysis
with the help of the modified wavelet transform can be used for
the classification of discharges of different types and are of value
for differential diagnosis of nonconvulsive epilepsy.
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