OnextposHuedanorpadus - METOA MCCNEAOBaHMA TOJIOBHOrO Mo3ra ¢
MOMOILBIO PErUCTPALIMH PA3HOCTH YIEKTPHYECKHX MOTEHUHAIOB, BO3ZHHKAIOUHX B
MPOLIECCE €0 JKUZHEACATENLHOCTH. PErucTpupytomue 21eKTpoibl pacnoaaraior B
onpeaenéHHbIX 001acTAX roJ0BLl TaK, YTOOb! HA 3anmucH ObLIH NMPEACTABACHLI BCE
OCHOBHBIE OT€bI MO3ra. [Tonyuaemas 3anuce - anexrposnuedanorpamma (2217) -
ABISETCA CyMMAapHOW  JJIEKTPHYECKOH AKTHBHOCTBIO MHOTHMX MMJUIMOHOB
HEHPOHOB, NMPEACTABICHHON NPEMMYILECTBEHHO NMOTEHIHANAMH JACHAPHTOB H TEN
HEPBHBIX KJIETOK: BO30YAMTENLHBIMM M  TOPMO3HBIMH NOCTCHHANTHYECKHMH
MOTEHUHATAMH H HaCTHYHO - MOTEHUHANAMH ACHCTBUA TEN HEHPOHOB M AKCOHOB.
Taxnm obpaszom, DI oTpaxkaeT PyHKUHOHATBHYK) AKTHBHOCTh I'OJIOBHOTO MO3ra.
Hannuue peryasproit putvukd Ha DOI  CBHACTENLCTBYET, 4TO HEHPOHBI
CHHXPOHH3YIOT CBOI0 aKTHBHOCTb. B HOpME 3Ta CHHXPOHM3ALUS ONPEACIAETCS
rJ1aBHBLIM 00pa30M PHTMHYECKOH aKTHBHOCTLIO NEHCMENHKEPOB (BOANHTENEH pUTMA)
HecneuupHUecKuX AAep TanaMyca i HX TalaMOKOPTHKAIbHBIX MPOEKIHIA.

IMockonbky  ypoBeHb  (DYHKUMOHANBLHOH  AKTMBHOCTH  ONPEAEIAETCS
HecneunUUSCKHMN CPEANHHLIMH  CTPYKTYpamMu (peTukynapHoii  (opmauueii
CTBOJIA M MEPEJHEr0 MO3ra), 3TH KE CHCTEMbl ONPEACHAIOT PHTMHKY, BHELIHMIT
Bua, o0y opranmsaumio u auHamuky DO, Cummerpnunas u anddysnas
OpraHM3auus CBA3CH HecneuM(pMUECKUX CPEJMHHBIX CTPYKTYP C  KOpO#
onpejensier OMIATEPATbHYI0O CHMMETPHYHOCTE M OTHOCHTENBHYIO OJJHOPOAHOCTD
DI nns Beero mosra (puc. 6-1 n 6-2).

Puc. 6-1. Bocxogsmas perukyio-
KOPTHKAIbHAS Hecneuuduueckas
cucTeMa peryisuun YPOBHSI
(hyHKUHOHANIBHOH AKTUBHOCTH MO3ra:
Al u ]2 - ;aecHHXpOHM3YIOLIHE
AKTHBHPYIOIINE CHCTEMBI CPEIHET0 M
nepeaHero Mosra coorrercreenHo; Cl
1 C2 - CHHXPOHM3YIOLIHE TOPMO3SILIHE

COMHOTI'CHHBLIC CHCTCMbI
npoaoaroBaToro Mosra H MOCTa H
HCCHCI.[HQ)H‘!CCKHX AAEp

MIPOMCIKYTOHYHOIO MO3ra
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Puc. 6-2. 930" B3pocnoro OGOAPCTBYIOIETO HEAOBEKA: PErHCTPHPYETCS
PEryIsiPHBIA -pUTM, MOJIYJIHPOBAHHBIN B BEPETEHA, JIYYIIEC BCETO BLIPAKCHHBIH B
3aTBUIOYHBIX OT/IEAX; PeaKLns aKTHBALIMH HA BCTILIIIKY CBETA.

METO/IHKA

B oObruoit  npaktnke D3I OTBOAAT € NOMOIIBK)  DIEKTPOJOB,
PacnoIOKEHHBIX HA MHTAKTHBIX MOKPOBAX NOJIOBLL. DIEKTPHUECKHE MOTEHIHAbI
YCHAMBAIOT M peructpupyior. B snexrposnuedanorpadax npeaycmorpeno 16-24
u Oonee MACHTHYHBLIX YCHIAMTEILHO-PErHCTPHPYOMUX ON0KOB (KaHAsoB),
NO3BOJNSAIOMIMX  OAHOMOMEHTHO 3aNMCHLIBATH INEKTPHUECKYK) AKTHBHOCTH OT
COOTBETCTBYIOMIEI0 KOJMYECTBA Nap HEKTPOJAOB, YCTAHOBIEHHBIX HA IOJIOBE
naumenta.  Cospemennbie  anexktpodnuedanorpadgsr  co3garor  Ha  Base
KOMIBIOTEPOB. YCWIEHHBIE MOTEHUMansl npeodpasyior B uudposyio dopmy;
HenpepbiBHas peructpauust IO oroOpaikaercds Ha MOHMTOPE M OJHOBPEMEHHO
sanuceiBaercs Ha auck. [locae oGpaborku DDI moxker ObiTh pacneuaraHa Ha
Oymare.

DNEKTPOIbI, OTBOASILHE NOTEHLHAIBL, NpeACTaBafsioT  coboii
METAUIHYECKHE TUIACTHHBI MM CTEPIKHH Pa3MH4HOi (OPMBI C AMAMETPOM
KOHTAakTHOM nosepxHoctH 0,5-1 cM. DnekrpuyeckHe NOTEHUMANBL! MOAAKTCS HA
BXOAHYK KOpOOKY oanektposnuedanorpada, wumewomyo 20-40 u  Gonee
MPOHYMEPOBAHHBIX KOHTAKTHBIX FHE3/, C MOMOIBIO KOTOPBIX K AMnapary MOXKHO
NOACOCANHUTE COOTBETCTBYIOILEE KOJIMYECTBO IICKTPOAOB. B coBpemeHHBIX
anexkTpolrnuedanorpadax BXoaHas KOpooka 00bEAHHAET KOMMYTATOP IEKTPOIOB,
YCHIMTENL M aHanoro-uugposoii npeodpazosarens DI, U3 BxoaHoit kopoOku
npeoOpazoBannbli curian DOl nojalT B KOMMLIOTEP, ¢ MOMOIILIO KOTOPOro
MPOU3BOANT yripasnenue GpyHxkuusamu npudopa, peructpaunio u odpadorky DI



CooTBeTCTBEHHO Ha Kai /bl Kanan aekTpornuedanorpada noJaloT HaNpPKESHHS,
OTBeIEHHLIE JIBYyMS 2IEKTpoAaMu: oaHo Ha "Bxoa 1", apyroe na "Bxoja 2" kanana
ycunenus. MHOrOKOHTakTHBIH  komMmyTatop ortBeaenuit  DDI°  nossonser
KOMMYTHPOBaTh IEKTPOALI MO KakAOMY KaHalny B HYKHOH KOMOMHAIMH.
VYcraHoBHB, HanpHMep, Ha KakoM-1HOO KaHajle COOTBETCTBHE 3aTbLIOYHOrO
IEKTPOJa rue3ly BXoAHOH kopobku "1") a Bucounoro - rueszay xopoOku "S5",
MOJY4Yal0T TEM CaMbIM BO3MOJKHOCTH PErHCTPHPOBATE MO ITOMY KaHalIy pa3sHOCThb
NOTEHIHAIOB MEKY COOTBETCTBYIOWMMH dnekTpoaamu. [lepen nauanom padors
uccaeaoBarenk HabMpaeT ¢ NOMOMIBLIO COOTBETCTBYIOUIMX MPOrpaMM HECKOILKO
CXeM OTBE/ICHHIi, KOTOpLIC H HCMOIB3YIOT [PH aHAIKW3e MOJYyYeHHBIX 3amuceii. [l
3a/laHusA MOJIOCH! MPOMYCKAHHA YCHIANTENS HCMONb3YIOT aHATOroBbIe H LHH(POBLIE

(UALTPLI BRICOKON H HH3KOI 4actoThl. CTaHjaapTHas rMojioca NMpPONyCKaHUs NpH
sarmmcu DI - 0.5-70 I'u.

OTBEJIEHHE U 3AITHCH YJEKTPOOHUE®AJIOI'PAMMBI

Peructpupylomme  2JIeKTpoabl  pacnojaraloT  Tak,  4To0bl  Ha
MHOTOKAHAILHOM 3anucH ObIIM MpPEACTaBICHLl BCE OCHOBHBIC OT/AENBI MO3ra,
00o3HauaeMble HAYAILHBIMH OYKBAMH HMX JaTMHCKMX HazBaunuii. B xaunuveckoii
NMpakTHKE  MCMONBL3YIOT  JBE  OCHOBHbIE  CHCTeMbl  oTBeaeHuii DOl
mexayHapoanyto cuctemy "10-20" (puc. 6-3) 1 MOAH(DHUMPOBAHHYIO CXEMY C
YMEHBIICHHBIM KOJIMYECTBOM 2J1ekTpoaoB (puc. 6-4). Ilpn neobxoaumoctw
nonyuenus 6onee aeranbHoi kapTuas D3I npeanoutnrensha cxema "10-20".

Puc. 6-
3. Mexaynapoausas  cxema
pPacnonoKeHus 23NeKTPOAOB
"10-20". byksennsie
HHAeKchl o3HaugawT: O

3aTLUIOYHOE OTBeAecHue, P
TemenHoe orseaenune; C
LUeHTpanbHOe oTBejenue; F
nobHoe orseaenme; T -

BHCOYHOE OTBE/ICHHE.
Lndpossie HH/ICKCBI
YTOYHSIOT NOJ0KEHUE
eKTpoaa BHYTPH

COOTBETCTBYIOLICH 00NacTH.



Puc. 6-4.Cxema perucrpaumu
<)% npH MOHOIMOJIAPHOM
orsesienun (1) ¢ pedepenTHBIM
anexTpoaoM (R) na mouke yxa u
npH  OMNOJAPHBIX  OTBEJACHHAX
(2). B cucreme ¢ yMEHBIICHHBIM
KOJIM4ECTBOM OTBE/ICHHUI
OYKBEHHBIC MH/CKChI 03HAYAlOT:
O - 3arteinounoe oreejenue; P -
Temennoe  orseaenme; C -
ueHTpaibHoe oteefenne; F -

R /m\\[/\\,\j no0Hoe OTBCACHHC, Ta N

T
ANNANAS nepejHee BHCOYHOE OTBE/CHHE,
T
" Tp - samHee  BHCOYHOE
0
ANNNA orsenienne. 1: R - manpsmkenue
Ta-Tp'
i noi  pedepeHTHBIM  YIIHBIM

Ta—F\/\/\/\/\ anekTpoaoM; O - HanpsKeHHe
2 MO/l aKTHBHLIM 271eKTpoioM, R-O

- 3anuch, Mojydaemas TpH
MOHOMNOJISIPHOM OTBEACHHHM OT Npasoii 3aTeu10uHOll obnactu. 2: Tp - Hanpsxenue
nojA IEKTPOAOM B 0ONAacTH MAaToONOrHYecKoro ouara; Ta - HanpsukeHHE MOA
IEKTPOAOM, CTOSIIMM Hajl HOpMalbHOI Mo3roBoit Tkaneio; Ta-Tp, Tp-O u Ta-F -
3aIUCH, MOJyYaeMble NpH OMIOAAPHOM OTBEACHHH OT COOTBETCTBYIONIHX Map
IEKTPOIOB.

PedepenTnim Ha3LIBaIOT Takoe OTBe/eHHE, Koraa Ha "Bxoa 1" ycwimrens
no/AaéTcs MOTEHUHAN OT JIEKTPOJa, CTOALIEro Haa MO3roM, a Ha "Bxox 2" - ot
INEKTPO/ia Ha YAAICHHH OT MO3ra. DJIEKTPO, PaCcroNOKEHHLIH Hal MO3TOM, Halle
BCEr0 Ha3bIBAIOT AKTUBHBIM. DNEKTPOA, YAAIEHHBI OT MO3rOBOi TKaHW, HOCHT
Ha3BaHHe pedepenTHoro. B kauecTBe TAKOBOr0 MCHONL3YIOT NeBYIO (Aj) u
npasylo (A;) MOUYKH yXa. AKTHUBHBLIH 27MeKTpoA NoAcoeauHAOT K "Bxoay 1"
YCHJIMTENS, 10/1a4a Ha KOTOPLI OTPHLATEILHOIO CABMra MOTEHLMANA Bbi3bIBaeT
OTKIOHEHHE  perucTpupyiouiero mnepa BeepX. Pedepentnslii  dnexrTpoa
noakmoualoT K "Bxoay 2". B HekoTOpIX ciy4asx B KadecTBe pedepeHTHOro
UIEKTPOJa MCMONL3YIOT OTBEJCHHE OT JBYX 3aKOPOYEHHBLIX MEKAy Cco0oii
anekTpoioB (AA), pacnonoxeHHnlx Ha Mmoukax yueil. [lockoneky na DO
PErHCTPUPYETCS PA3HOCTL MOTEHUHMANOB MEXKIY JABYMS OICKTPOAAMH, Ha



NOJIOKEHHE TOYKH Ha KPHBOH OYAyT B PaBHOI Mepe, HO B IPOTHBONOJOKHOM
HAMpaBJIeHHH BIHATL H3MEHEHHA NOTEHIHANA N0/ KUKALIM U3 Napsl YJIEKTPOJIOB.
B pedepentHoM OTBeJeHMH NOJA AKTHBHBIM  JJEKTPOAOM T[EHEpHpyeTcs
nepeMenHblii norenunan mo3ra. [loa pedepeHTHBIM 1EKTPOAOM, HAXOAALIMMCS
BAQIM OT MO3ra, MMEeTCHA IMOCTOAHHBI MOTEHIHAN, KOTOpLIH HE MPOXOAWT B
YCHJIMTEIb MEPEeMEHHOr0 TOKa M HE BIMACT Ha KapTunHy 3amucH. PasHocTs
MOTEHUHANOB OTpaxkaeT 0e3 HCKaXeHHus KoneGanus JIeKTPHYECKOro NOTCHIHAA,
FeHePUPYEMOro MO3roM M0 aKTHBHBIM eKTpoaoM. Oanako o6nacTs ronoBbl
MEXKIAY AaKTHBHBIM M ped)epeHTHBIM  2IEKTPOJAMH  COCTaBIfET  4acThb
MEKTPUUECKOH uenu "ycwiuTenb-o0beKT", M HaIMyHe Ha OJTOM  YYacTKe
JAOCTATOYHO  HMHTEHCHBHOIO  MCTOYHHKA  MOTCHLMANa,  PacrnolokKeHHOTo
ACHMMETPHYHO OTHOCHTEIBHO IEKTPOAOB, OyJeT CYIIECTBEHHO OTPAXKaThCs Ha
nokazauusx. CnenoBarenbHo, npH  pedepeHTHOM OTBEJICHHH CYKACHHE O
NOKA/IM3aLHH HCTOYHHKA MOTEHIHAIA HE BIIOJIHE HAIEKHO.

BunonspHLIM Ha3LIBAIOT OTBEICHHE, NPH KOTOpoM Ha "Bxoa 1" u "Bxon 2"

YCHIINTE/IA MOACOSAMHAIOT JMIEKTPOALI, cToslme Haa Mmosrom. Ha nonoxenue
TOYKH 3anucH II° Ha MOHHTOpE B OAMHAKOBON Mepe BIMSIOT MOTEHIHAIL! MOJ]
KaK/IbIM M3 1apbl WIEKTPOAOB, U PErUCTPHUpyEMas KpHUBas OTpakaeT pasHOCTb
NOTEHUHANOB KakaA0ro u3 2ekTpoaos. [lodtomy cyxaenune o gopme xonedanus
MO KaXKAbIM H3 HHX HAa OCHOBE OAHOr0 OHMOAAPHOrO OTBEACHHA OKa3biBaeTCs
HEeBO3MOXKHBIM. B To ke Bpems ananus D917, 3aperucTpHpOBaHHBIX OT HECKOIBKHX
nap 2eKTPOJIOB B Pa3IHYHLIX KOMOHHAIMAX, MO3BONSCT BBLISCHHTL TOKATH3ALHIO
HCTOYHHKOB TMOTCHUHAIOB, COCTABIAIOUIHX KOMIIOHEHTBI CIOKHOI CyMMapHOi
KPHBOI, Noay4aeMoii npH OHIOIAPHOM OTBEACHHH.

Hanpumep, ecan B 3aaueii Buco4HOi 00nacTH NpHCYTCTBYET JOKAIbHBII
MCTOYHHK Me/UleHHbIX koseOanuii (Tp wa puc. 6-4), npH noacoeAMHEHHM K
KJIeMMaM YCHINTENA MepeiHero u 3aaHero BucouHsx anextpoaos (Ta, Tp)
nosaydaercs 3aMuCh, cojepikanas ME/UICHHYIO COCTABJISIONLYIO,
COOTBETCTBYIOUIYIO ME/UICHHOI aKTHBHOCTH B 3aaHeil Bucounoii obaactu (Tp), ¢
HaJOKEHHLIMH Ha He€ Oonee ObICTPHIMH KONEOAaHMAMH, TEHEPHUPYEMBIMH
HOPMAIBLHBIM MO3TOBLIM BeLIECTBOM MepeaHeii Bucounoit obnactu (Ta). [lna
BBISICHEHHS BOMPOCA O TOM, KaKOii K€ YIEKTPOA PErHCTPHUPYET Ty MEUICHHYIO
COCTABAAIONIYIO, HA /ABYX JONOJHHTENLHBIX KaHalaX KOMMYTHPOBaHbl Mapbl
IEKTPOAOB, B KaxuJ0i M3 KOTOPBIX OAMH MNPEACTaBICH JEKTPOAOM M3
nepBoHa4anbHoil napet, To ecth Ta wim Tp, a BTOpoii cOOTBETCTBYET KaKOMY-JIM00
HE BUCOYHOMY OTBejAeHHI0, Hanpumep F u O.



ITonsTho, uyto Bo BHOBL oOpasyemoii mape (Tp-O), Bknoualoweii 3anuuii
BHCOuHBI 2nekTpoa Tp, Haxoasumuiics Haa NaTONONMYECKH H3MEHEHHBIM
MO3rOBbIM BELIECTBOM, ONATL OY/AET MPHCYTCTBOBATH ME/UICHHAs COCTaBAAIONIAsN.
B nape, Ha BXoasl KOTOpOii MojlaHa aKTHBHOCTL OT JIBYX JJIEKTPOJAOB, CTOSILMX
HaJ] OTHOCHTEILHO MHTAaKTHBIM Mo3rom (Ta-F), Oyaer permcrpupoBarhes
Hopmansnas IO Takum obpazom, B ciyyae JI0KaJbLHOIO NaTONOrHYECKOro
KOPKOBOro (pokyca moAKIIO4eHHe J7EKTPOJa, CTOALEro Haja 3THM (oKycoM, B
nape ¢ JI00bIM JIPYTHM NPHBOAHT K MOSABICHHIO NAaTONOTHYECKOI cocTaBasiouieit
Ha COOTBETCTBYIOMX KaHanax I3I". DTo 1 no3Boaser onpeaenuTh JOKAIH3ALHIO
MCTOYHHKA MATONOrHYECKUX KoJIeDaHHii.

Jononuurensuslii  KpUTepHii  onpejesieHMs  JIOKAIM3aUMM  MCTOYHHKA
uHTepecyouiero norennuana na I30 - denomen n3spamenus Qassl KoneGanuii.
Ecnn noacoeaMuuTs Ha BXOABI ABYX KaHAnoOB AnexTpodHuedanorpada Tpu
IIEKTPO/A clieayrolmM odpazom (puc. 6-5): anektpoa | - k "Bxoay 1", anextpoa 3
- k "Bxoay 2" ycuiurens b, a anextpon 2 - oanoBpemenno k "Bxoay 2" ycunurens
A u "Bxoay 1" ycunurens b npeAnonokuThb, 4TO MO MNEKTPOAOM 2 MPOHCXOAHT
MONOKUTEILHOE CMELICHHE DJIeKTPHYECKOro MOTeHIHaNa Mo OTHOWIEHHIO K
MOTEHIIHANY OCTANLHLIX OTAEN0B Mo3ra (0003Ha4eHO 3HaKOM "+"), TO O4YeBHIHO,
4TO JMEKTPHUYECKHI TOK, O0YCIOBACHHLIH THM CMELIEHHEM MOTeHLUMana, Oyaer
HMETh TMPOTHBOMNOJIOKHOE HampaeineHue B uensx ycwmreneii A n b, 4ro
OTPasHTCs B  MNPOTHBOMONOKHO  HANPaBJACHHBIX  CMELICHUAX  PasHOCTH
NOTEHUHANOB - npoTuBogasax - Ha coorBercTBylOmmX 3anucax DI Takum
o0pa3oM, 2IeKTPHUYECKHE KojleOanus Mo IeKTPOAOM 2 B 3aMHCAX 0 KaHanaMm A
u b Oyayr npeacraBieHbl KPUBBIMHM, HMCIOIIMMH OJMHAKOBBIC HacTOTHI,
aMIIMTYAs ¥ (opMmy, HO npotuBononokHeiMH 1o ¢aze. [Ipn xommyTtaumn
9MEKTPOJOB MO HECKOJALKHM KaHajlaMm JiekTposHuedanorpada B BHIE LENOYKH
npoTHBO(asHbie KonedaHHa HCCaeyeMoro noTeHuHana OyayT perucTpupoBaThes
Mo TEM JBYM KaHajlaM, K pPasHOMMEHHLIM BXOJaM KOTOPLIX MOAKIIOYEH OAMH
00T 2IEKTPO/, CTOALIMIT HaZl HCTOYHHKOM ITOr0 MOTEHUHANA.



Puc. 6-5. ®azoBoe cooTHOlICHHE 3amMceil NMPH Pa3IHYHON JIOKATH3aLHH
ucrounmka mnoreHumana: 1, 2, 3 - oanektpoas; A, b - kananwl
anekTpodHuedanorpada; | - HCTOUHHK PEerHCTPUPYEMOil pa3HOCTH MOTEHLMANIOB
HaXOANTCA MO NeKTpoaoM 2 (3anucu no kaHanam A u b B nporusodase); Il -
HCTOYHHK PErHCTPHPYEMOIl pasHOCTH MOTEHIHANIOB HAXOAHTCS MO MEKTpoAoM |
(3anmcyu cungasusl). CTpenkH yKa3blBalOT HANPABICHHE TOKA B LENSX KaHAJIOB,
onpejensionee  COOTBETCTBYIOIIHE HamnpaBiCHHs OTKIOHEHHS KPHBOH Ha
MOHHTOpE.

[TIPABUJIA  PETUCTPALIMH  DJIEKTPOOHUEDAJIOI'PAMMBIL  H
OYHKLH [TPOBbI

[TauuenT BO BpeMs HCCACAOBAHMA JOMKEH HAXOAMTLCA B CBETO- M
3BYKOH30JIMPOBAHHOM TOMEIICHHH B YA0OHOM Kpecie € 3aKpbITBIMH TJIa3aMH.
HaGmioaenne 3a MccieayeMbiM BEAYT HEMOCPEACTBEHHO MAH € MOMOILBIO
BHAeoKamepsl. B Xoze 3anucu MapkepaMH OTMEHYAlOT 3HAYMMbIE COOBITHA M
(hyHKIHOHAIBHEIC TIPOOLI.

Ilpn npobe orkpeiBanus u 3axkpeiBanug rna3 wHa DI nossasiorcs
XapakTepubie apreakTsl MeKTpooKyaorpaMmel. Bosuukalomue uimenenus DI
MO3BOSAIOT BBIABHTL CTENEHb KOHTAKTHOCTH OOCIEAYeMOro, YPOBEHb €ro
CO3HAHHA H OPHEHTHPOBOYHO OLICHHTHL PeakTHBHOCTL DI



Jlia BLISBACHHS pearnpoBaHHs MO3ra Ha BHEIIHHE BO3/ICHCTBHA NPHMEHSIOT
OJIMHOYHBLIC CTHMYJIBI B BHJE KOPOTKOH BCIBLIIIKH CBETAa, 3BYKOBOro curHana. Y
OONBHBIX B KOMAaTO3HOM COCTOSHHH JOMYCTHMO IPHMEHEHHE HOLMUCITHBHLIX
CTHUMYJIOB HaKaTHEM HOITEM HAa OCHOBAaHHE HOITEBOrO J10)KAa YKa3aTellbHOro
najasia 00JLHOro.

Jna dorocTumynsunn uenoas3yior koporkue (150 Mkc) BenblKH cBera,
ONM3KOro Mo crnekTpy K Oenomy, A0CTaTO4HO Bbicokoil muTeHcusHoctH (0,1-0.6
Jik). @DOTOCTHMYIATOPL!  MO3BONAIOT  NPEABLSABIATE  CEPHH  BCIBILIEK,
MNPUMEHSEMBIC JUIS MCCIEJOBAHUA pPEakiMH YCBOCHHA PUTMA - CIOCOOHOCTH
uexTpodnuedanorpapuueckux konedaHHii BOCHPOH3BOAMTL PHUTM  BHELIHHX
pazapaikenuii. B HopMe peakuus yCBOEHHA PUTMa XOPOILO BhIpakeHa Ha 4acToTe
MmenabkaHuif, Omu3koii Kk cobcTBeHHbIM putMaM D3I, PuTmHueckHe BOIHLI
YCBOCHHS WUMEIOT HauOOIBUIYI0 aMIUIMTYAy B 3arellouysbiX otaenax. [lpw
(POTOCCHCHTHBHBIX JMMJICNTHUCCKHX MPHUNAAKaX pPHTMHYECKas (OTOCTHMYJIALUSA
BLISBNSET  (POTOMApOKCHM3MAILHBIH  OTBET - TIEHEPAIH30BaHHLIT  pa3psaa
anuaenTH(hOPMHOI aKTHBHOCTH (puc. 6-6).
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Puc. 6-6. ®otonapokcu3manbHbiii orBer Ha DO npu onunencHu c
reHepann3oBanubiMH  nipuctynamu. Monosas DDI' B npeaenax Hopmbl. [lpu
Hapacraoulei no dacrore or 6 a0 25 'y cBeTOBOI PHTMHYECKON CTUMYIIALIHY

Habuoaaercs YBCIIHYCHHC aMIUTHTYAbLI OTBCTOB Ha 4acToTe 20 [uc PasBHTHEM
FCHCPAIM30BaAHHLIX pPa3pAl0B CHaiKoB, OCTPLIX BOJH W KOMIUIECKCOB crnaiik-
Me/UIeHHas BonHa. d - npasoc noayuapHie; s - IeBo¢ noJjayuapue.

['unepBeHTHAANMIO NPOBOJAAT MIaBHBIM  00pa3oM /IS BbI3LIBAHHA
anuenTHGopMHOil akTnBHOCTH. O0CaeayeMOMY NPEIAraioT riayooko pUTMHYHO
AblaTh B TeyeHue 3 MuH. YacTrora AbiXxanusa A0xkHA ObiTh B npegenax 16-20 B
munyTy. Peructpauuio 29I HaunHaot no Mensiueil Mepe 3a 1 MUHYTY /10 Havanaa

TUNCPBCHTHIALIMH H MPOJOJIKAIOT B TEYCHUC BCCH I'MNCPBEHTHIIALIMH M CLIE HE
MeHee 3 MHH nociie eé OKOHYaHHA.



HHTEPITPETALMSA PE3VJILTATOB

Anannz 931" npoBoaAT B X0/ie 3anHCH M OKOHYATENBHO N0 €€ 3aBepIICHHH.
Bo Bpems 3anucH OLEHHMBAIOT HanuuHe apre)akToB (HABOAKA MOJEH CETEBOro
TOKa, MeXaHM4eckue apreakTbl ABHIKEHHS IICKTPOAOB, UIEKTPOMHOIpamMMa,
MNEKTPOKapAHOrpaMMa M ap.), NPUHHMAIOT Mephl K MX ycTpaHenuio. [lposoast
OLEHKY 4acToThl ¥ aMmuinTyasl 30, BhIAENAI0T XapakTepHbie rpadoiIeMeHTsl,
ONMpeAeasioT MX MPOCTPAaHCTBEHHOE M BPEMEHHOE pachpeieieHHe. 3aBepuialoT
ananu3 (u3HoNorHyeckas M naro(u3MONOrHYecKas HHTEPrpeTalus pe3yibTaToB
¥ (GopMyIHMpOBaHHE  JHMArHOCTHYECKOr0  3aKIIOYeHHS € KIMHHKO-
eKTpodHLe(anorpapHueckoii Koppensumeii.

OcHoBHOIl  MeaumuMHCKHIT  gokymenT mno 93 - kiaMHHKO-
anekTpodHuedanorpapuyeckoe 3aKIOYeHHe, HANMCaHHOE CleUHAIHCTOM Ha
ocHoe ananuza “cwipoit" DI 3akmouenne no DI nomxkHO OBITH
cOpMyIHPOBAHO B COOTBETCTBHH C ONpeAeiEHHLIMH MPAaBWIAMH H COCTOATL U3
TpEX YacTei:

1) onHcanue OCHOBHBIX THIIOB aKTHBHOCTH H rpa)031eMEHTOB;

2) pe3iome onucaHus H ero natoH3HOIOrHuecKas HHTEpNpeTalHs;

3) xoppensiuMs pe3yabTaTOB MPeALLIYIIMX JIBYX 4acTeil ¢ KIHHHYECKHMH
JaHHBIMH.

bazosbiii onucatensuelii Tepmun B DD - "akTHBHOCTB", onpeaensiomas
mody0 Mocne0BaTeIbHOCT BONH ((-aKTHBHOCTh, aKTHBHOCThL OCTPLIX BONH M

ap.).

Uacrora onpeensiercs  KOAMYECTBOM  Konedammii B cekyHay, eé
3aMHCHLIBAIOT COOTBETCTBYIOIMM YHCIOM M BhIpakaioT B repuax (I'u). B onucanun
MNPHBOAAT CPEAHION HacTOTy oueHHBaemoii axktuBHocTH. OObmHO OGepyt 4-5
otpe3koB DI 1nuTenbHOCTLIO | € H BLICYHTBHIBAIOT KOJIMUYECTBO BOJIH HA KAXKIAOM
13 Hux (puc. 6-7).

Puc. 6-7. U3mepenne uactorsl (I) u amnauryawr (1) wa D3I Yacrora
M3MEPAETCA KaK KOJIMYECTBO BOJIH B eAMHMLY BpeMeHH (1 ¢). A - ammumTyaa.




* AMIUTHTYA - pa3Max KOJICOaHWH IEKTPHYECKOro MoTeHuHana Ha 371 ;
M3MEPAIOT OT MHKA MpeALIeCTBYIONIeH BOJHBI 10 MUKA MOCHCAYIOUICH BOJHLI B
NMPOTHBONONOKHOH (pase, BulpakaloT B MukpoBonsTax (MkB) (cMm. puc. 6-7). [na
M3MEPEHHS AaMIUIMTYAbl MCHONBL3YIOT KanuOpoBOouHbli curnan. Tak, ecam
KanuOpOBOUHLI CHrHAN, COOTBETCTBYIOIMIT Hanpsxenuio 50 MkB, umeer na
3anucH BeicoTy 10 MM, To, cooTBercTBeHHO, | MM OTKIOHeHHMs mepa Oyaer
o3Haudathk 5 MkB. [l XapakTepHCTHKH aMIIHTY/Ibl aKTHBHOCTH B onucanuu DOl
NPHHUMAIOT Hauboee XapakTEepHO BCTPEYalolHecs MaKCHMabHbIe €€ 3HaYeHus,
HCKIIIOHas BLICKAKHMBAIOLIHE.

* (Masza onpeaenser TEKYyIEE COCTOSHME Mpolecca M yKasbiBaeT
HanpaBjeHHe BekTopa ero u3meHenwii. Hekotopeie ¢enomenst nHa DOI
OLICHUBAIOT KOonMH4YecTBOM (a3, koTopele oOHM cogepxkar. MonodasHbsim
Ha3bIBaeTCs KonebaHue B OJAHOM HANpPaBICHHH OT H30MICKTPHYECKOH JMHUH C
BO3BPATOM K MCXOAHOMY YPOBHIO, ABYX()a3HEIM - Takoe Konebanue, Koraa nocie
3aBeplieHHs 0HOI (pa3bl KpHBas NEPEXOAHT MCXOAHLIH YPOBEHb, OTKJIOHACTCS B
MPOTHBOMON0KHOM HANpaBlACHUH H BO3BPALIACTCA K H30ICKTPHYECKOH JIMHHUH.
[MomudaznsiMu HasbiBaloT Konebauus, coaepuxamme Tpu (assl u Gonee. B Gonee
y3KOM cMbIce TepMHHOM "nonndga3znas BonHa" onpeaensioT nocne10BaTe/bHOCTh
(- ¥ MEUICHHOI (0OBIYHO O) BOJIHBL

PUTMBbI JIEKTPOSHLUEDAJIOI'PAMMBI B3POCJIOI'O
BOJIPCTBYIOUIEI'O YEJIOBEKA

[Tox nonstuem "purm" nHa DI3I' noapazymeBaercs oOnpenenéHHBIT THI
ICKTPHYECKOH aKTHBHOCTH, COOTBETCTBYIOUINI HEKOTOPOMY ONpeAeIEHHOMY
COCTOSHHMIO MO3ra W CBf3aHHBII ¢ onpefenéHHbIMH  1epedpanbHBIMH
mexanusMamiu. Ilpn onucanuu purma yka3ssiBaeTcs €ro 4acToTa, THIOHYHAs s
Onpe/Ie/IiEHHOrO COCTOSHMS M 00MacTH  MO3ra, aMIUIMTYJda W HEKOTOpbIe
XapakTepHble 4YepThl €ro M3MeHeHMii BO BpPEMEHH TNPH  H3MECHEHHAX
(pYHKIMOHANLHOI aKTHBHOCTH MO3ra.
*  Anoda(a)-purm: wactora 8-13 I'm, ammmryza a0 100 wmxB.

Peructpupyercs y 85-95% 3mopoeix B3pocnbix. Jlydmie Bcero BbipakeHn B
3aThUIOYHLIX OTAenax. HaubGonpulyio aMmiuTyay o-pHTM HMMEET B COCTOAHHMH
CMOKOIHOro paccnabneHHoro GOAPCTBOBaHMA NPH 3aKpuIThIX riazax. [lommmo
H3MEHCHHIH, CBA3aHHLIX C (DYHKIIHOHAILHBEIM COCTOSHHEM MO3ra, B OONBLIIMHCTBE
ciydaeB  HaOMIOAAIOT  CHNOHTAHHBLIC  M3MEGHEHHMS  AMIUIMTYAblL  (-pHTMAa,
BBIPAKAIOLMECS B uepeAylOLIeMCcs HapacTaHHHM M CHWXKCHMH C oOpasoBaHHEeM
XapaxkTepHbIX "Beperén”, npoaomKHTeNLHOCTEIO 2-8 ¢. lpH noBbieHun ypoBHS
(YyHKUHOHANLHON AKTHBHOCTH Mo3ra (Hanps:kéHHOE BHMMAaHue, CTpax)
amMruMTya o-putma ymenbmaercs. Ha D3I nossiasercs BbicOKkOYacTOTHAs



HH3KOAMIUIHTYIHAS HEperyispHas aKTUBHOCTb, OTPAKaIONasn JIeCHHXPOHH3ALHIO
akTHBHOCTH  HeipoHoB. Ilpm  KparkoBpeMEHHOM, BHE3aNHOM  BHEIIHEM
pazapaxeHun (0COOEHHO BCIBILKE CBETa) 3Ta JCCHHXPOHH3ALUMA BO3ZHHKAET
pe3ko, M B Cllydae ec/lH pa3pakeHHe He HOCHT SMOLMOIeHHOro XapaxkTepa,
nocrato4Ho ObicTpo (yepes 0,5-2 ¢) BoccraHaBaMBaeTcs G-pUT™M (CM. puc. 6-2).
Jtor (peHOMEH HazbiBaeTcs "peakuus akTHBauMu", "OpPHEHTHPOBOYHAS peakius”,
"peakuusa yracauus a-purMa”, "peakiua JeCHHXpOHH3aMKN".

* bera(p)-put™: uacrora 14-40 'y, ammumryaa go 25 mxB (puc. 6-8).
Jlyuie Bcero B-puT™ perucrpupyercs B 001aCTH UEHTPAILHBIX HIBIWINH, OJHAKO
pacnpocTpaHsercs H Ha 3aJHHE LEHTPaIbHbIC U JIOOHLIC H3BHIHHLL. B HOpMeE OH
BbIPEKEH BecbMa c/1abo M B OOJILIIMHCTBE CIydaeB uMmeer aMrumryay 5-15 MxB.
p-PuT™ CBSI3aH C COMAaTHYECKHMH CEHCOPHLIMH H JIBHTATeIbHBIMH KOPKOBLIMU
MeXaHM3IMaMH M AaéT peakuMi0 yracaHus Ha JBHUIaTellbHYI0 aKTHBALMIO WM
TAKTHJILHYIO CTUMYIALMIO. AKTHBHOCTS ¢ yacToroi 40-70 I'u u amrmrynoii 5-7
MKB HHOrJa Ha3eIBAIOT Y-PHTMOM, KIMHHYECKOr0 3HAYCHUS OH HE HMEeeT.
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Puc. 6-8. Bapuanr D3I p3pocnoro Goapcreyiouiero 4enoseka. Bo scex

OTBEJCHHAX perucIpupyercs [P-akTHBHOCTL C HEKOTOpPLIM npeo0iajaHneM B
temeHHbIX (P) u uentpansueix (C) oraenax.

S

* Mio(p)-pur™: sacrora 8-13 T'u, ammmmryaa ao 50 mxB. IMapamerps p-
PHTMA AHAIIONHYHLI TAKOBLIM HOPMAJILHOIO (-pPHTMA, HO U-PHTM OTJIHYAETCH OT
nocaeHero (Pu3noIorHyecKkHMH cBoiictsaMu 1 Tonorpadueii. BuszyansHo p-pumm
HabmoaaoT Tobko Y 5-15% HcneiTyeMbIX B ponaHandeckoii  obsacT.
AMmumTyaa p-pur™a (B peAKMX Cay4asx) Hapacraer MpH JABMraTeNbHOI
AKTHBALMH MK COMATOCEHCOPHON cTumynsuun. IIpyn pyTHHHOM ananuse p-puT™
KJIMHHYECKOr0 3Ha4eHUs He UMeeT.



Buasl akTHBHOCTH, MaToJOrHYeckHe /Ui B3pocioro OGOApPCTBYIOLLEro
yesioBeKa

* Tera(0)-akTuBHocTs: wacrora 4-7 I'u, ammiMryza narosorudeckoii 0-
akTHBHOCTH >40 MKB # yauie Bcero npessimaeT aMIuIMTYy HOPMAILHBLIX PUTMOB
MO3ra, A0CTHras NpH HeKOTOpLIX naronoruyeckux cocroauusx 300 mxB u Gonee
(puc. 6-9).

» Jlensta(d)-aktuBHocTh: vactora 0,5-3 I'u, amnauTyaa Takas ke, kak y 0-
AaKTUBHOCTH (puc. 6-10).

8- u d-xoneGanns MOTyT B HeGONLIIOM KOIHYECTBE NPHCYTCTBOBATL Ha DI
B3pOC0ro GOAPCTBYIOMIEro YeJ0BeKa W B HOPME, HO HX aMILIUTYa MpPH YTOM He
NpeBbiliaeT Takosyo a-purMma. Ilaronornyeckoii cunraior D01, cogepxkaiyio 0-
H d-konebGanma ammutyaoit >40 mMxkB u 3anumaomme Gonee 15% oGuwero
BPEMEHH perucTpauu.

DnunenTHPopMHas akTHBHOCTL - (DEHOMEHBI, THIWYHO HaO/OAaeMblie Ha
29I 00JIbHBIX MMIETICHEH. Oun BO3HHKAIOT ] pesyasrare
BLICOKOCHHXPOHH30BAHHbLIX [MAPOKCHAMAILHLIX JICNOASPH3AIMOHHLIX CABHTOB B
OOIBIINX NONYISUUAX HEHPOHOB, CONMPOBOAKIAIOIMXCH reHepalueil moTeHHaIoB
Aeiictus. B pesyabrare 3TOr0 BO3HHKAIOT BLICOKOAMILIHTY/AHLIE OCTPOil (popMbi
MOTEHLHAIILI, HMEIOIHE COOTBETCTBYIOIHE HA3BAHNS.

Sl

Puc. 6-9. D3I Sonbhoro 28 ser ¢ BOCNAMHTENLHONH OKKIIO3HEH Ha ypoBHE
jajqHell uyepenHoi SMKH M BHYTpeHHell ruapouedammeii. ['enepannzoBaHHbIe

OunarepanbHo-cHHXpOHHBIE Puc. 6-11. OcHoBuble THIBL SnuaenTHOOPMHOTN
aKTHBHOCTH: | - craiiky; 2 - oCTpble BOJHLL, 3 - OCTpbie BOJHbI B f-1uanasoue; 4 -



criaiik-mMeIeHHas BOJIHA; 5 - NONHCnaik-MeUIeHHas BOIHA; 6 - ocTpas-MeUIeHHas
BONHA. 3HaveHHe KanuOposouHoro curuana s "4" - 100 MxB, s ocranbHbix

sanuceii - 50 MxB. g-posmbl uwacroroii 4-4.5 T'u, npeobnajaiomue B 3aJHUX
OTAenax.

Puc. 6-10. 99I' donbuoii 38 ner ¢ onyxoibio Meanoda3aIbHLIX OTACNIOB
NIEBOrO TMOAYIIAPHA MO3ra ¢ BOBJICYCHHEM TaJaMHYECKHX s/ep (conoposHoe
cocrosuue). I'enepanuszoBanusie d-Bonubl (yactoroii 1-3 I'n, amnaunryoit 1o 200
MkB), Bpemenamu npeodnagaomue no aMIInTye B 1eBOM NONyLIapUH.

* Cnaiik (aurn. spike - ocTpHé, NMUK) - HEraTHBHLII MOTEHLMAN OCTPOIi
(popmbl, anurensHocTEI0 MeHee 70 Mc, ammumTyaoi =50 MxB (MHorza ao coren
WK Jaxe Teicsd MKB).

* Ocrtpas BOonHAa OTIMHAeTCs OT craiika pacTSHYTOCTBIO BO BpeMeHH: eé
aauTensHocTs 70-200 mc.

* Ocrpele BOAHBEI M CHAHKH MOryT KOMOMHHPOBATHCA C MEUICHHBIMH
sonuamu, o0pasys crepeoTHnHbie komruiekchl. Cnalik-meieHHas BojiHa -
KOMIUIEKC M3 cnailka u MeleHHOH BonHbl. YacTtora KOMIUIEKCOB CrHaifk-
MeJUleHHas BoiHa cocrasiser 2,5-6 'y, a nepuoa, coorsercreeHHo, - 160-250 Mmc.

Octpas-Me/UleHHas BOJIHA - KOMIUIEKC M3 OCTPOil BONHBI M ciaeayloweii 3a Hei
Me uleHHOI BomHbl, nepuoa komraekca 500-1300 me (puc. 6-11).
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Puc. 6-11. OcHoBHBIE THIIBI munenm(popmuoﬁ akTuBHOCTH: | - cnaiiku; 2 -
OCTpbI€ BOJIHBI; 3 - OCTpbie BONHLI B [ -Anana3one; 4 - cnaiik-Me/UieHHas BOJIHa; 5
- MoJucnaik-MeIeHHas BoJHA; 6 - ocTpas-Me/UIeHHas BOIHA. 3HadeHue
kanubposounoro curdana aus "4" - 100 mxB, s ocransueiX 3anucedi - 50 mxB.

p

Baxnas xapakTepHcTHKa CrHailkoB M OCTPBIX BOJH - HX BHE3alHoe
MNOAB/ICHHE W HCUEIHOBEHHE 1 YETKOE OTIHYHE OT (POHOBOI AKTHBHOCTH, KOTOPYIO
OHM mnpeBblLAlOT nMo ammumMryae. Octpbie (PeHOMEHBI € COOTBETCTBYIOIUMH
napaMerpaMy, He4€Tko OTIMualouecs oT  (OHOBOW  AKTHBHOCTH, HE
0003HAYaIOTCA KAK OCTPhIC BOJIHLI HIIH CHIAlKH.

KomOunauun  onucaHuelX  (eHOMEHOB  0003HA4alOTCA  HEKOTOPhIMH
JONOMTHHTEILHBIMH TEPMUHAMH.

* Benbiuka - TepmMuH, 0003HA4AOMMIE rpynmy BOJH C  BHE3ANHLIM
BOZHUKHOBEHHEM ¥ HCYE3HOBEHHEM, YETKO OTIHHAWMXCA OT  (OHOBOI
aKTHBHOCTH 4acToTOll, opmoii u/mim aMmnuuTyaoii (puc. 6-12).

* Pa3psan - Benbimka >unenTudopMHOil aKTHBHOCTH.



« [Ilarrepn oSnuaenTHYecKOro npHNazka - paspsaa SMHIenTHHOPMHOI
AKTUBHOCTH, THIIMYHO COBMAJAOWIEH ¢ KIMHHYECKHM  HIHICNITHYECKHM
npuctynoM. OOHapyxkeHHe TakuxX (PEHOMEHOB, Jake eciM He yAaéres 4ETKo
OLICHHTH KIMHHYECKN COCTOSHHE CO3HAHMS MAlHEHTA, TAKIKE XapaKTepH3yeTcs Kak
"narrepH suaenTHYeckoro npunaaka” (puc. 6-13 u 6-14).

* luncaputvus (rped. "BbICOKOAMIUIMTYIAHBINH pHTM") - HenpepbiBHas
reHepann3oBaHHas BLICOKOAMILIHTY AHAs (=150 MKB) Me/UICHHas
rHNEPCHHXPOHHAN AKTHBHOCTL C OCTPHIMM BOJIHAMH, chnaiikamMH, KOMILIEKCaMH
crialik-Me/UIeHHaA BOJIHA, [OJMCNAHK-MEUICHHAs BOJIHA, CHHXPOHHBIMH M
aCHHXPOHHbIMH. BakHblil JMAarHOCTHYECKHIH MpH3HAK CHHAPOMOB YicTa M
Jlennokca-I'acto (puc. 6-15).

[Tepuoanyeckue KOMIIEKCh] - BBICOKOAMIUIMTY/IHLIE BCIBILIKY GKTUBHOCTH,
XapakTepu3ylomumecs nocTosHcTBoM (opmbl uis aanHoro nauuenra. HamGonee
BAKHBIC KPHTEPHH MX pacrno3HaBaHus: OIM3KHIT K IOCTOSHHOMY HHTEPBAN MEkKIY
KOMIUIEKCAMH, HENPEPLIBHOE MMPUCYTCTBHE B TEYEHHE BCEil 3alHCH, NMPH YCIOBHH
MOCTOAHCTBA YPOBHSHA (pYHKLHOHANLHOM aKTHBHOCTH MO3ra;
HHTPaHHAHBIIYaNkLHas cTa0WILHOCTL (POpPMBI (CTepeoTHNHOCTL). Yalie Bcero oHH
NPeACTABICHB! IPYNNOil BLICOKOAMIUTHTYAHBIX MEUICHHLIX BOMH, OCTPLIX BOJIH,
COYETAIOUIMXCA C BHICOKOAMILIMTYAHBIMH, 3a0CTPEHHBIMH &- i B-kosnebaHusMu,
HHOT/Ia HAMOMHHAIOT MHICNTHHOPMHBIE KOMILIEKCHI OCTpas-Me/UleHHas BONHA
(puc. 6-16). MaTepBansl Mexky KoMIuiekcamu cocrasisior ot 0,5-2 10 aecsaTkos
cexkyna. I'enepanuiosBaHHble  OMIATEPAIBHO-CHHXPOHHBIC — MNEPHOAMYECKHE
KOMILIEKCH! BCErja co4eralrcs ¢ [IyOOKHMH HapyIIeHHAMH CO3HaHHA M
VKa3biBalOT Ha Takénoe nopaxkenue sosra. Ecanm onH He 00yCIOB/ICHBI
(hapMakonornuecKMMH MM TOKCHYecKuMHM  (pakTopamu  (ankorosibHas
abCTHHEHLMA, I@epeO3NPOBKA MM BHE3anHas OTMEHa [MCHXOTPONHBLIX H
FHIHOCEAATHBHLIX MPEnaparos, renaronarHs, OTPAaBICHHE OKCHAOM yriepojaa),
TO, Kak MpaBuio, SABIAIOTCH  caeAcTBMeM  Tsk€noil  merabonuueckoit,
FUNOKCHYECKOH, NPHOHOBOH MM BUPYCHOI dHUedanonatui. Ecau HHTOKCHKALNH
HJIH MeTabOIMYECKHE HAapYIICHHS WCKIIOYEHBI, TO NEPHOJANYECKHE KOMILIEKCHI C
BBLICOKOI JIOCTOBEPHOCTHIO YKa3biBAlOT Ha JAMarHo3 nawdHuedamnra uaM
MPHOHOBOrO 3ab01eBaHus.
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Puc. 6-12. Benbiuky u paspsaist: | - BCOLILKH -BOJH BLICOKOH aMIUIHTY/bL,
2 - BCNBIIKH B-BOJIH BBICOKOI aMILIHTY/IbL; 3 - BCMLILIKK (Paspsi/bl) OCTPLIX BOJIH;,
4 - penbiuku noaupazHeix Konebanuit, S - senbiuky d-BosiH; 6 - BCOLILIKK (-
BOJIH; 7 - BCMBIIKH (pa3ps/ibl) KOMILIEKCOB CHaik-Me/UIeHHasd BOJIHA.
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Puc. 6- 13 Haﬂepu THOHYHOro abcanca. Paspsia  reHepaan3oBaHHbIX

OHiaTepalbHO-CHHXPOHHBIX KOMILUIEKCOB ClaiK-Me/UIeHHas BOJIHA 4acToToi 3,5
.
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Puc. 6-14. DOI BO BpeMs MHOKJIOHHYECKOr0 NpUCTYTA,
CIIPOBOLMPOBAHHOTO MenbKalomum ceetoMm yactotoi 20 I'u, npu oHoweckoii
MHOKJIOHHYCCKOH OSIuIencuu. DnuienTHYeckuil paspsaj HauuHaercs cepuei
HApacTaloWUX Mo amIUIMTYAe FeHEepalH30BaHHBLIX OCTPLIX BOJIH H MEPEXOAHT B
reHepanu3oBaHHble  OWIAaTepaJbHO-CHHXPOHHBIE M ACHHXPOHHLIE  CEpPHH
HEperyispHbIX KOMIUIEKCOB CHaiK-MeUICHHAs BOJHA, MNOJAHCHANK-MeIeHHas
BOJIHA, MHOMKECTBEHHBIX OCTPLIX BOJAH M cnaiikos ammmryaoii go 300 mxB.
I"opu3oHTaNbHAS THHHUSA BHH3Y - BPEMS CBETOBOI CTHMYIIAIMH.
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Puc. 6-15.23I' Someroro 3 ner ¢ cunapomom Yacra. uncapurmus:
reHepanH30BaHHas Me/eHHas aKTHBHOCTh, OCTPhIE BOJIHBI, CHAIKH U KOMIIEKCHI
cnaiik-me/UIeHHas BoJHa aMnianTyoif 10 700 MxB.
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Puc. 6-16. [Togoctpsiii ckaeposupyromuii naudHuedamr Bau-borapra.
Ilepuoangeckne  KOMIUICKCHl, KOMOMHHpYIOIIHECH C€  MHOKJIOHHYECKUMH
NOAEPrUBaHMsMH, pervcTpupyemsiMu Ha DOMI, u  ABMKeHHsMH a3,
PerucTpUpyeMeiMi Ha INeKTpookyjorpamme. B ortsenenun F - perynspHbie
apredaxTsl ABHKEHHA [1a3.



Bapuauthi HOPMAJILHOI EKTPOIHLEe(ANorpaMmbl B3pOCIOro
001pCTRYIOLIEro YeloBeKa

OO B CYIIECTBEHHOI CTeneHW OAHOPOAHA /A BCEro Mmo3ra M
cummeTpuuna. DyHkuuoHansHas U Mopdonornyeckas HEOAHOPOAHOCTb KOPbI
onpejender OCOOCHHOCTH IIEKTPHUECKOH aKTUBHOCTH pasIM4HLIX obnacteil
mosra. [lpocrpancrsennas cmena TtunoB D3I oraensHeix oOzacteil Mosra
MPOUCXOAMT MOCTENEHHO.

VY GonbumucTa (85-90%) 310poBLIX B3POC/ALIX MPH 3aKPLITHIX [Ja3ax B
nokoe Ha DI perucTpupyercs JOMHHHUPYIOIHI O-PHTM € MaKCHMalIbHOMN
aMIUTHTY/I0I B 3aThIIOYHBIX OTAenax (cM. puc. 6-2).

Y 10-15% 3a0poseix obcheayeMblx ammiauTyaa koieGanuii na D3I He
npesbiaer 25 MkB, BO BCeX OTBEACHMAX PErHCTPUPYETCH BLICOKOYACTOTHAN
HH3KOAMIUIMTYAHAs aKTUBHOCTL. Taxkue DOI Ha3bIBAIOT HHU3KOAMIUINTYIHLIMH.
Huskoammuryansie O30 ykaseiBalor Ha  npeo0lajaHme B Mo3re
JAECHHXPOHU3UPYIOUIUX BIHAHUI U ABASIOTCA BAPHAHTOM HOPMBI (CM. puc. 6-8).

Y gactm  310poBbIX OOCHEAYEMBIX BMECTO O-PHTMA pPErUCTPHPYIOT
aktusHocts 14- 18 ' ammumrynoit okono 50 MxB B 3aTbinodHbIX OTAenax,
npuuéMm, noA0OHO HOPMANLHOMY (-PHTMY, aMIUIMTY/AAa CHHXKaercs 10
HanpasjieHuio knepean. Takas akTHBHOCTL Ha3biBaeTCs "ObICTPBIil a-BapHanT”.

Ouens peako (0,2% cnyqaes) Ha D90 npu 3aKpeITLIX 11a3aX B 3aThUIOYHbIX
OTAENaX PEerHCTPHPYIOTCA peryispHbie, ONH3KHe K CHHYCOHIANbLHBIM, MeUICHHbIE
BONHBLI YacToToi 2.5-6 't m ammmmrynoit 50-80 MxB. Dror purM umeer sce
ocTa/lbHbie TonorpapuyeckHe U (PU3NOIOrHYECKHe XapaKTepPUCTHKH (-pHTMA M
HasbiBaeTcs "MeteHubili annha-sapuant”. He Oyayum cBszan ¢ kakoii-nubo
OpraHHyeckoli narosorueif, OH paccMaTpHBACTCA Kak MOIPaHHYHBI  Mexay
HOPMOH M naToorHeil M MOXKeT YKa3biBaTh HAa JUCHYHKUMIO AHIHLE(DATLHLIX
Hecnenu(pHIecKHX CHCTEM MO3ra.

U3MEHEHHUA SJIEKTPODHIIED®AJIOTPAMMEI B [TUKIJIE
BOJIPCTBOBAHHE-COH

* AxrtuBHOe O0OAPCTBOBAHHE (NPH YMCTBEHHON Harpyske, BH3yalbHOM
cleKeHHy, OOY4EeHHHM M JAPYrHX CHTyauusx, TpeOylolHX MOBLILICHHOI
NCUXHUYECKOH AKTHBHOCTH) XapakTepH3yeTcs JAeCHHXPOHH3aUHel HelpoHaILHOI
akTuBHocTH, Ha D3I npeobnagaer HU3KOAMIUIMTY/AHAS BLICOKOYACTOTHASA
AKTHBHOCTb.

*» Paccnabnennoe 60ApCTBOBaAHKE - COCTOAHHE 00CICYEeMOro, NOKOALLErocs
B ya00HOM Kpecile MIM HAa Mocrean ¢ paccnabiaeHHoil MyCKynarypoil
3aKPBITBIMM JIa3aMH, HE 3aHATOrO Kakoi-mubo creuuanbHoil (hu3Hyeckoil wnu



[CHXHYECKOH AKTHBHOCTLIO. Y OOJBUIMHCTBA 370POBBIX B3POC/ALIX B 3TOM
cocToaHuy Ha DOI” perucTpupyercs peryjispHsiii a-puTM.

» Ileppas craaus cHa HKkBuBanentHa apemore. Ha D3I nabmojaior
MCYE3HOBCHHE  (-pUTMA M TMOSBJICHHE  OJMHOYHBIX W IPYNIOBBIX
HH3KOAMILIHTYAHLIX 0- 1 d-koneGaHuii H HU3KOAMILIMTY/IHOH BbICOKOYACTOTHOIH
aKTHBHOCTH.  BHemHME  CTHMY/bI  BbI3BIBAIOT  BCMLILKH  O-PHTMA.
[TpopomkuTeNbHOCTL cTaAnK 1-7 MHH.

K koHIy 9T0#i cTajui NOABAAIOTCA MEUICHHbIE KoleOaHusd aMILTHTY 10/ <75
MkB. B 210 ke Bpems MOryrT NosBHTbCA "BEPTEKCHBIE OCTPLIE MNEepexo/HbIe
NOTCHUHANLI" B BHAE OJHHOYHLIX HJIM FPYNNOBLIX MOHO(A3HBIX NMOBEPXHOCTHO
HEraTHBHBIX OCTPBIX BOJIH € MAKCHMyMOM B 00JacTH MaKyUIKH, aMIUIMTYOM
oOpiyHo He Oosee 200 MkB; uX cuMTaloT HOpPMAdbHLIM (PUIHOJIOIHYECKHM
(penomenom. IlepBas cTanus XapakTepu3yeTcs TaKKe MEICHHBIMH JIBHKECHUAMMU
rias.

* Bropas craaus cHa XapakTepuiyercs MosBJICHHEM COHHBIX BepeTéH u K-
kommekcoB. CoHHble BepeTéHa - BCHBILIKH akTHBHOCTH 4actoroii 11-15 Ty,
npeobianaonme B UCHTPAILHLIX OTBEACHHAX. [IpOAOIKHTEILHOCTL BEpeTéH -
0,5-3 ¢, ammmryaa npubamzurensHo 50 MxB. Onn cBs3aHbl ¢ CpeAMHHBIMH
MOAKOPKOBLIMH MeXaHu3MaMu. K-KOMIUIGKC - BCMBIMIKA AKTHBHOCTH, THIHYHO
cocroseii n3 AByxX(a3Hoii BLICOKOAMILTHTYIHOI BONHLI ¢ HAYAIBLHOH HeraTHBHOIH
(a3oii, conpoBokaaeMoii MHOrAa BepeTeHOM. AMIUIMTY/A €ro MakCHMalbHa B
obGnacTH MakylKH, MpoAoKuTensHOCTE He Menee 0,5 c¢. K-xomniekcsl
BO3HHMKAIOT CIMIOHTAHHO MJH B OTBET HA CEHCOPHbIC CTUMYILL. B 310l craaum

MMH30AHYECKH HabmoalTcs TaKu#ke BCIIBIILIKH noauQazHeIx
BHICOKOAMIUTMTY/IHBIX ~ MEUICHHBIX  BOJIH.  MealeHHble  JIBHKEHUS  rias
OTCYTCTBYIOT.

* Tperss cTajins cHa: BepeTEHa MOCTENEHHO HCYE3aloT H NosBasoTes B- 1 o-
BOMIHBI aMIIHTY0i Gonee 75 MxB B kommuectse ot 20 x0 50% spemenu 3noxu
aHanM3a.

B 2to0ii craguu yacto Tpyano auddepenunposars K-koMIaekcs! 0T 6-BOJH.
ConHble BepeTéHa MOTYT MOJHOCTLIO HCYE3HYTh.

* Yersépras craaus CHAa XapakTepu3yercs BoJHaMH YacToroii <2 ['u u Gonee
75 mxB, 3anumatomux 6onee 50% BpeMeHH dMOXH aHaNHu3a.

Bo sBpemsa cHa y 4ejoOBeKa ONH30AHYECKH BO3ZHHMKAIOT [EPHOJIbI
AecHHXpoHm3aumn Ha IOI - Tak Ha3biBaeMblii COH ¢ OLICTPBIMH JABHKCHHAMH
rna3. B TedeHHe HTHX MEPHOJOB perHcTpupyercs noauMopdHas akTHBHOCTB C
npeofiafaHneM BBICOKHX 4YacToT. DTHM mnepuogaMm Ha III coorsercrByer
nepe;xHBaHue CHOBUICHHA, NMAJCHHE MBIILICYHOrO TOHYCA ¢ NoSBIeHHEM ObICTPLIX
ABWKEHUI r1asHelX 400K M MHOrAa OBICTPBIX JABHKEHHI KOHEYHOCTENl.



BosHukHOBeHHE 3TOJf CTAAHH CHA CBA3AHO ¢ paboToil pPeryiIsTOpHOrO MeXaHu3IMa
Ha YpOBHE MOCTAa MO3ra, eé HapyLIeHHs CBHACTEILCTBYIOT O AHCYHKLHH ITHX
OTJIENIOB MO3Ta, YTO HMEET Ba)KHOE JAHATHOCTHYECKOE 3HAUYCHHE.

BO3PACTHBIE UBMEHEHUS DJIEKTPODHIE®AJTIOI'PAMMBI

23" nenoHowmeHHoro pedénka B Bodpacre 10 24-27 HeA recrauuu
NpeACTaBieHa BCNBLIIIKAMH MEAIEHHOH 8- #  0-aKTHBHOCTH, SIH301HYECKH
KOMOMHHPYIOUIHMHCA C OCTPEIMH BOJIHAMM, MNPOAOJKHTENLHOCTRIO 2-20 ¢, Ha
(hone nuzkoamnuuTyAHO# (10 20-25 MxB) akTuBHOCTH.

Y nereii 28-32 uea recrauun 8- u O-akTHBHOCTHL aMrunTya0i g0 100-150
MKB cranosurca Gosiee peryinspHOii, XOTd TakkKe MOMKET BKIOYATh BCILILIKH
0osiee  BBICOKOAMIUIMTYAHOIH O-aKTHBHOCTH, repeMexaloluecs mnepHojamMu
YIUIOLLICHHS.

VY nereii crapuie 32 nex recrauuu Ha OO0 HaYMHAIOTCH NPOCIIEKUBATHCSA
(PYHKIHOHANLHBIC COCTOAHNA. B CIOKOITHOM CHE HabII0 a0
HHTEPMHTTHPYIOLLYIO BLICOKOAMIIHTYAHYIO (10 200 MxB 1 Bbilie) 6-aKTHBHOCTS,
codeTaluylocs ¢ O-xonebaHHsMH M OCTPLIMH BOJIHAMH H MEpeMekaloiuyiocs
MepHOAAMH OTHOCHTEILHO HH3KOAMILIHTY/JHOIH aKTHBHOCTH.

Y J0HOWEHHOro HOBOPOKAEHHOrO Ha DI Y€TKo onpeAensaoTes paziHIus
Mexkay OGOAPCTBOBAHHEM C OTKPLITBIMH [Jla3aMu (HeperyispHas akTHBHOCTh
yactoroii 4-5 I'm w ammnurynoit 50 MkB), akTHBHBIM CHOM (NOCTOSHHAs
HU3KOAMIUIMTYAHAA aKkTHBHOCTL 4-7 T'n ¢ HanoxenueMm Oonee ObICTPLIX
HU3KOAMILIHTYAHLIX KojaeOaHuil) M CHOKOHHBLIM CHOM, XapakTepH3ylomuMCcs
BCIBIIKAMH BLICOKOAMIUIHTY/IHOIT §-aKTHBHOCTH B KOMOMHAUMK C BepeTéHaMu
Oonee OBICTPLIX BBICOKOAMILIHTY/IHBIX BOJIH, nepeMekalonmxcs
HH3KOAMIUIMTYAHBIMH NEPHOIAMH.

Y 30pOBBIX HEJOHOMICHHLIX JeTeil W JOHOLICHHLIX HOBOPOKIEHHBIX B
TEYEHHE MNEPBOro MecAla Ku3HH HabMoAal0T AILTEPHUPYIOULYIO AKTHBHOCThL BO
BpeMa  cnokoifHoro cHa. Ha D3I HOBOPOXKAEHHBIX  NPUCYTCTBYIOT
(hm3nonornyeckue ocTpeie NOTEHLHAIIbI, XapaxkTepH3yloumecs
MYJILTHQOKAILHOCTLIO,  CHOPAJHYHOCTBIO  MOSBICHHS,  HEPEeryJspHOCTLIO
cnenopanns. Ammmryaa ux odbiqHo He npesbnuaer 100-110 mxB, uactora
BOZHUKHOBEHHS B CpEIHEM COCTaBIsieT 5 B 4ac, OCHOBHOE HX KOJIMYECTBO
NPHYPOUYCHO K CNOKOIHOMY cHY. HopManbHBIMH TakkKe CYHTAIOT OTHOCHTENILHO
PEryaspHO BO3ZHUKAIOUIME OCTPLIE MOTEHUHAAbl B JIOOHBIX OTBEJCHHSAX, HE
npesbinaomme no ammanryae 150 MxB. Hopmansnaa 9307 s3penoro
HOBOPOXKAEHHOIO XapaKTepu3yercs HaJIMYHeM OTBeTa B Buje yniowenus DOI na



B Teuenue nepBoro Mmecsaua KU3HM  3penoro  pebénka  Mcuesaer
ansrepHupyomas 90 CnokoifHOro cHa, Ha BTOPOM MecsAle MOABISIOTCH
BepeTéHa CHAa, OPraHu30BAHHAA JOMHHHPYIOIMAs AKTHBHOCTh B 3aThUIOYHLIX
OTBEACHUAX, J0CTHraomas yactorel 4-7 I'u B Bo3pacte 3 mec.

B tedenne 4-6-ro Mecsaues xu3HH KoauyecTBo 0-Bonn Ha 331 nocrenenno
YBEIIHYHBACTCS, @ §-BOJIH - YMEHBILIACTCH, TaK 4TO K KOHLY 6-ro mMecsua na D3I
aomuHupyet put™m actotoii 5-7 I'u. C 7-ro no 12-ii Mecau xu3un popmupyercs
(-PUTM C MOCTENEHHLIM yMEHbIIeHHeM Koiuyectsa o- u O-Bonmn. K 12 mec
JOMHHHPYIOT KONeDaHHs, KOTOPble MOKHO OXapakTepH30BaTh Kak MeAICHHbLIN o-
putm (7-8,5 I'm). C 1 ropa no 7-8 zner npojoinkaercs npoLecc MOCTENneHHOro
BBLITECHEHHS ME/UICHHLIX PUTMOB Oonee ObicTpuiMM KoneOanusMu (a- u f-
auanasona) (rabn. 6-1). Tlocne 8 ner wa D37 jJoMuHHpyeT a-pUTM.
OxonudarensHoe popmuposanue I3 nponcxoaur k 16-18 rogam.

Tabnuua 6-1. 'pannyubie 3HA4YEHHA YACTOTHI JOMHHHPYIOLIEro pUTMa Yy
aerei

Bospact, ner | Yacrora, I'u
| >5
3 >6
5 >7
8 >8

Ha D3I 310poBsIX Aereif MOTyT NpHCYTCTBOBaThH H30bITOYHbIE AN(dy3HbIE
ME/UICHHBIE BOJIHbI, BCMLILKA PUTMHYHBIX MEUICHHLIX KoJeOaHHil, pa3psbl
MUACNTHPOPMHOH AKTHBHOCTH, TAK YTO C TOYKH 3PEHHS TPAIHLHOHHON OLEHKH
BO3PAcTHOI HOPMBI Jake Y 3aBeJOMO 3/I0POBLIX IHI B Bo3pacre a0 21 roja k
"HOpMaILHLIM" MOTYT ObITh OTHeceHb! TONLKO 70-80% D3I YacToTra HEKOTOPLIX
BAPHAHTOB aKTHBHOCTH B €TCKOM M IOHOLIECKOM BO3pacTe npuseaeHa B tabn. 6-
2.

C 3-4 u no 12 ner unapacraer (¢ 3 a0 16%) nons D3I ¢ M30LITOYHLIMH
ME/UICHHBIMH BOJIHAMM, a 3aTEM TOT [10KA3aTellb JOCTATOYHO OBICTPO CHHKAETCH.

Peakumns Ha runepBeHTHIAUMIO B (OPME NOABNACHHS BLICOKOAMIUIMTY/AHLIX
MEJUICHHBIX BOAH B Bo3pacte 9-11 ner Gonee BoipakeHa, 4eMm B Muajuieii rpymnme.
He ucKaoueHo, 0JHAKO, 4TO ITO CBA3AHO C MEHEE YETKUM BhINOIHEHHEM MPOOLI
JEeTbMH MIIAZILIEro BO3pacTa.

Tabnuua 6-2. IlpeacraneHHoOCTs HEKOTOPLIX BapHaHToB DD B 310poBOI
NOMYJIAUHH B 3aBHCHMOCTH OT BO3pacTa

'wa N Lll-ls to-zl ‘
er o




Memnennas anddy3nas akTHBHOCTL aMruIHTyA0i Gonee 50 MkB,
peructpupyemas Gonee 30% Bpemenn 3anmicu

Me/uleHHas pUTMHYECKad aKTHBHOCTD B 3a/IHHX OTBEIACHHAX 25% [0.5%
Onuaentudopmuas  aKTUBHOCTb,  BCHBIKH  PHTMHYHBIX
MeLIeHHBIX BOIH

"Hopmanbhsie" BapuanTsl D3I 68% [17%

14% 5%

15% [5%

Yike ynomsHyTas OTHOCHTEIbHAA CTabWILHOCTB Xapakrepuctuk DO
B3POCJIOro 4esoBeka coxpansercs npubmmsurensio A0 50 ner. C sroro nepuoja
nHabmonaercs nepectpoiika crnektpa D3I, Belpakaomascs B yYMEHbIICHHH
aAMILUTHTY/Ibl B OTHOCHTENBLHOTO KOJIHYECTBA (-PHTMA M HApacTaHHM KoluyecTsa [3-
u B-onu. Jlomuuupyromas dvacrora nocie 60-70 ser uMmeer TEHACHUMIO K
CHIKeHHI0. B 3TOM BO3pacTe y NpakTHYeCKH 30POBbLIX JIHIL TAKKE MOABIAIOTCA
BHAMMBIE TIPH BU3YalIbHOM aHaiu3e 0- u 3-BOIHbL

KOMITBIOTEPHBIE METO/1bI AHAJIM3A
JIEKTPOSHUEDAJIOTPAMMBI

OcHOBHBIE METOJbl KOMNLIOTEPHOro awanusa I3, npumensembie B
KIMHUKE, BKIKOYAIOT COCKTPAIbLHBLIH  aHaiu3 [0  alropur™My  ObICTPOro
npeotpasopanus Dypbe, KapTUPOBAHHE MIHOBEHHOH aMILTHTY/ALI, CNAKOB M
ornpeie/ieHHe TPEXMEPHON JIOKAIN3aHH SKBUBAJICHTHOIO JIMINONA B [IPOCTPAHCTBE
MO3ra.

HauGonee wacro HCNonb3ylOT CHEKTPAIbHLIT aHamm3. ITOT METol
MO3BOJSET OMpeneluTh AGCOMIOTHYIO MOIHOCTh, Bhipakaemylo B MkB’ ans
Kaka0i wactorel. JlHarpamMma CrnekTpa  MOIMHOCTH 33  3alaHHYl0 910Xy
npejicTaB/ifeT AByXMEpHOe H300pakeHHne, Ha KOTOPOM 110 OCH abCIHCC OTIIOKEH
gactoTel DO, a N0 OCH OPAMHAT - MOIIHOCTH HA COOTBETCTBYIOUIMX YacTOTaX.
[Ipeacrasiennsie B BWAE CICAYIOUWMX OJHH 33 JIPYI'HM CHEKTPOB JaHHbIE
criekTpanbHoi  MommocTn  DOIT  jpalor  ncespoTpéxmepHslii  rpaduk, rae
HanpasieHue no BoodpaxaeMoil ocH BriayOb PHCYHKA MPEACTaBIACT BPEMEHHYIO
auHaMuky uimenenuii 8 D3I Takue w3oOpaxenus yao0HBI B OTCIECKMBAHHH
uiMeHenuit DO npu HapylwleHMAX CO3HAHMA MIM BO3ICHCTBHH BO BpPEeMEHH
kakuX-1mbo (axkropos (puc. 6-17).
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Puc. 6-17. Ilcesnorpéxmepuslii  rpaduk cnekrpa Mmowmmoctw 23T 8
aunanazone 0-32 I'u 3n0posoro noapoctka 14 ser. [To ocu abeumcee - yacrora (I'u),
OpJAHHAT - MOLHOCTL B MKB2; BooOpakkaemast ock OT 3puTens B rayOouHy rpaduka
- ppems. Kamngas kpuBas orpakaer cnektp wmownoctd 3a 30 c. Hawano
HCCIIE0OBAHUA - BTOpas KPHBAs CHU3Y, KOHELl - BEPXHAA KPHBAA, 5 HIDKHHX
KPHBBIX - I71a32 OTKPBLITHI, Npu4éM nepesie 2 kpusbie (-2 MHHYTa 3aMHCH) - CYET
JMEMEHTOB OpHAMEHTA Mnepeja  [asaMu  ueneityemoro. Buawo, 4ro no
npekpamesun cuéra nosBuwiace HebOIbIIAs CHHXPOHH3ALUMS HA Yactotax 5.5 H
10,5 T'u. Peskoe Bo3spacranme MomHocTH Ha wacrore 9 I'm ( -purm) npu
3akpbiBani rnas (kpussie 6-11 cuusy). Kpusbie 12-20 cumzy - 3 MmuH
runepseHTHAsUMK. Bujano Hapacranue mowmmoctH B auanasone 0.5-6 T'u u
pacuupenue nuka 3a cuér yacrorsl 8,5 I'u. Kpussie 21-25 - rnasa 3akpeiThel, Janee
rifa3a OTKPBITHL; MOCHEIHAA MUHYTA 3aMHCH - CHET IEMEHTOB OpHaMenTa. Buano
MCYE3HOBEHHE HH3KOYACTOTHLIX COCTABISIOUMX M0 OKOHYAHHH IHIIEPBEH THIISLIMK
H HCYE3HOBEHHE NMHKa Npu oTKpeiBanuy rnas. o scrernyeckum coodpaxkeHHaM
u3-3a "3amIKaauBaHusA" IHKA YYBCTBHTEJIILHOCTL PE3KO CHHXKEHA, 4TO Jenaer
KPHBBIE CIICKTPOB IPH OTKPLIBAHHY I71a3 U c4éTe OIM3KUMH K HYITIO,

Koanpys userom pacripeieneHye MOUIHOCTEH WIH CPeAHHX aMILIUTY] Mo

OCHOBHBIM /IHANa30HaM Ha YCIOBHOM H300paeHu# roJIoBbl HIIH MO3ra, noay4aior
HarsAHoe H300pakeHHe HX ToNHYecKol npeacrasnennoct (puc. 6-18). Cneayer

MOAYEPKHYTh, 4TO METOJ KapTHPOBaHMUs He JaéT HOBOIT MH(pOPMALMK, a TOILKO
npeAcTaBaseT € B Apyrom, Gojee HarlsAHOM BUjE.



Puc. 6-18. 931" Gonenoit H., 8 ner, ¢ npHoGpeTéHHBIM MTHICNITHYECKHM
no0HO-10NeBBIM cHHpoMOM. DD npejcTaBieHa NpH CKOPOCTH pa3BeépTku 60
MM/C € LeNbl0  ONTHMAJILHOTO  BbiABICHHS  (DOPMBI  BBICOKOYACTOTHBIX
norenuuanos. Ha doue perynspuoro -purma 8 It B (POHTONONAPHBIX
OTBEJCHHAX [POCNCKHBAIOTCA CTEPCOTHIIHLIE MEPHOANYECKHe OunarepanbHbie
anunentudopmusie paspsaasl (IIBJIDP) B Buae seperén u3 4-5 cnaiikos ¢
nocaeaylomeii  MeuieHHol BoaHoi  ammumaTyaoi 350-400 mxB, cneayiomme
HenpepeiBHO ¢ peryaspHoil wacroroit 0,55 T'm. Cnpasa: kaprupoBaHue 3Toi
AKTHBHOCTH JICMOHCTPHpYeT OMllaTepaibHOE pacnpocTpaHeHHe Mo noaocaM
JIOOHBIX J10J1€H.

Onpeaenenne  TPEXMEPHOH  NOKanIW3aUMy  JKBHUBANEHTHOTO  JIHIONS
3aKII0Y3eTCA B TOM, 4YTO C [OMOIIBID MaTeMaTH4YeCcKoro MO/JAeMHPOBaHHSA
u300paxkaercs pacnookKeHHe BHPTYANLHOrO MCTOYHMKA MOTEHLMANA, KOTOpbIil
NPEANnoNOKATEILHO MOr Obl CO3AaTh pacnpejelieHie WIeKTPHYECKHX nojeil Ha
MOBEPXHOCTH MO3ra, COOTBETCTBYyOUIee Hadm0AaeMoOMy, €clH MpeanoN0KHTh,
YTO OHHM TEHEPHPYIOTCH He HelpoHaMM KOpPhl MO BCEMY MO3rY, a ABAAIOTCH
pe3y/IbTATOM MAaCCHBHOIO PacnpoCTpaHeHHs EKTPHYECKOro MoJjis OT eMHUYHbIX
HCTOYHHKOB. B HEKOTOPBLIX YAaCTHLIX CIIY4adX ITH BbIYUCIACMbIC "IKBHBATICHTHBIC
MCTOYHHKN" COBMAJAIT € peanbHbIMM, 4YTO MO3BOASET NpPH  COOMIOCHUH
onpeienéHHbIX PU3HYeCKHX M KITHHHYECKHX YCJIOBMIl HCMONbL30BATL ITOT METOA
JUIS YTOYHEHHS JIOKIH3ALMH SIHICNTOreHHbIX (JOKYCOB NpH dMuiencHu (puc. 6-
19).
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Puc. 6-19. D3I' naumenTta ¢ cHMOTOMaTHYeCKOil J10GHOI snunencueii.
I'enepanu3oBaHHbie paspaabl OMIATEPANLHO-CHHXPOHHLIX KOMILIEKCOB OCTpas-
MeieHHas BonHa wacroroi 2 I'm m ammmrygaoi a0 350 mMxB ¢ 4érkum
aMIUIMTY/AHBIM - npeoOnajanuwemM B npasoil  o0Hoi  obnactu. Tpéxmepnas
JIOKaIH3anMs HA4YIbHLIX CMAMKOB ANMHACOTHPOPMHLIX PaspsioB AEMOHCTPUpPYET
MIOTHYIO CEPHIO U3 IBYX MOJAMHOKECTB MOOWILHBIX HCTOYHHKOB, HAYHHAIOLHXCS
B nomoce OpOHTOMPOHTAILHON KOPBI Clpasa M PacrnpoCTPAHAIOUIMXCH K3alH
B/0ML KOHTYpPa KHCTHI B HANpaBlIeHHH POCTPANbLHBIX OTAENIOB [Epe/Hero
NPOAONLHOTO MNy4yka mnepeanero wmoira. B npasom mokHem yray: KT
BU3YAIH3UPYET KHCTY B OpONTOQPOHTANLHOI 061aCTH NPaBoro noaymapms.

Cneayer uMeTh B BHAY, 4TO KOMMObIOTepHble Kaptel D3I orobpaxkaior
pacnpejesieHus MEeKTPHYECKHX mojeid Ha abcTparupoBaHHbIX MOJENAX IOJIOBBI H
MOITOMY HE MOIYT BOCHPHHHMATLCA KaK HENOCPEJACTBEHHbIE H300pameHus,
nogodousie MPT. HeoOxoauma WX  MHTE/UICKTyalbHAs  MHTEpHpeTalus
creuHaIHeTOM no D2 B KOHTEKCTE KIMHHYECKOH KapTHHBI H AAHHLIX AHAIH3A
"ceipoif” DOI. ITodromy npunaraemele MHOTJZA K 3aKmodeHuio no D30
KOMIIBIOTEPHBIE TONnorpaduyeckne Kaprsl ABIAIOTCA JUIS HEBPOJIOra BrOJIHE
0ecrnone3HbIMi, @ MHOIJIA W ONACHBIMH NPH ero COOCTBEHHBIX MONLITKAX HX



: - COrJIaCHo pex 4

odueets I M KIMHMYECKOH HEHpPO(PHM3HOIOIHM, BCS  HeoDXoauMmas
AHardocTHyeckas MHGOpMaLMs, NOJyYeHHas TrAaBHBIM 00pa3oM HAa OCHOBE
npsmoro ananusa "ceipoit” 3307, nomxna ObITh H3N0MKEHA cnienHanucTom no I3
HA MOHATHOM /Ul KIMHUIMCTA s3bIKE B TEKCTOBOM 3akmouenun. Hegonycrumo
npeiocTaBieHHe B KayecTBe  KIMHHKO-IJIEKTpodHuUedanorpaduyeckoro
3AKIOYEHHS TEKCTOB, KOTOpbIe (hopmynHpylOTCS aBTOMAaTHYECKH
KOMIIBIOTEPHBIMH MPOrpaMMaMH HEKOTOPLIX MIeKTpodHLedanorpados.

JUis  nonydeHus He TONBKO MJUNOCTPATUBHOIO MaTepHana, HO M
NOMOMHHTENLHOH  creuH(Hyeckoli AHArHOCTHYECKOH WIH  NPOrHOCTHYECKON
uHpopmal  HeoOXOAMMO HCHONb30BaHWE Oosee CHOKHBIX — ANTOPHTMOB
HCCICJOBAHUA M KOMIbLIOTEpHON oOpaborku DOI, CTATHCTHYECKMX METO/0B
OLICHKH  JIaHHBIX ¢ HAOOPOM  COOTBETCTBYIOLUMX  Ipyni  KOHTPOJA,
paspabarbiBaeMbIX JUIS PEHICHHS Y3KO ClNEHHAIU3HPOBAHHLIX 33/1a4, HIIOKEHHE
KOTOPBIX  BBIXOAMT 33 pPaMKH CTaHJapTHOrO Hcnonb3oBamus DO B
HEBPONOrHYECKON KIHHHKE.

U3MEHEHHWA JIEKTPOSHIEDAJIOI'PAMMbBI [TPH
HEBPOJIOTMYECKOUM IMTATOJIOT A

Hesponoruueckue 3abosieBaHis MOKHO YCIOBHO Pa3e/IHThb Ha JBE MPYIIIbL
IlepBole  cBfi3aHBl 1O [PEHMYLIECTBY CO  CTPYKTYPHBIMH  MO3rOBBIMH
HapymeHHaMi. K HUM OTHOCATCA COCYAMCTBIE, BOCTAIHTE/ILHBIE, ayTOHMMYHHBIE,
JlereHepaTHBHbIC, TPaBMaTHYECKHEe nopaxeHus. B uMX AuarnocTHke pelnaiomas
pOJIb MPUHALISKHT HEelpoBH3yanu3auy, H 3nadenne DOI 31eck Mano.

Ko Bropoii rpynne orHocsTes 3a00neBaHus, NPH KOTOPLIX CHMIITOMATHKA
o0yc/oBlIeHa B OCHOBHOM HelipoauHaMuyeckumy (aktopamu. B oTHOMmEHHN YTHX
pacctpoiicts D3I obGnanaer pazHoil CTeNeHbI0 YYBCTBHTEJIBLHOCTH, OT 4ero
3aBUCHT Lenecoodpa3HocTs e€ npuMenenus. HauGonee pacnpocrpaH€nHoi u3
ITOI rpynnel paccTpoicTB (M caMbiM pacnpocTpaHEHHbIM 3afoneBaHHeM MO3ra)
ABJIACTCA JMWICICHA, NpeACTaBsioman coboli B HacToswlee BpeMs [JIaBHOE 1101
KIMHHYECKOro npumexenus 290

OBIHUE 3AKOHOMEPHOCTH

3anaun DOI B HeBponoruyeckoii npaktuke caeaytomue: (1) koHcTaraums
nopaxeHus Mo3ra, (2) onpejeneHue Xapakrepa M N0KanM3alHH MaTONOMHYECKHX
uiMeHenwit, (3) ouenka JAMHAMHKH COCTOsHMsA. SIBHas mavojoruyeckas
aKTHBHOCTL Ha DD gBNgeTCs AOCTOBEPHBIM CBHACTENLCTBOM MATOIOIHYECKOro
¢yukunonupoBanus Mmosra. Ilatonornveckue koneGaHus CBA3aHLI C TEKYIMM
narosornyecku™m npoueccoM. IpH pe3nayanbHbIX paccTpPOiiCTBaX H3MEHEHHS B



93" MOryT OTCYTCTBOBATH, HECMOTPA HA 3HAYMTENLHBIN KIMHHYECKHil tednumT.
OHUM M3 OCHOBHBIX ACIEKTOB AMArHOCTHYECKOr0 uenonbszoanus DOI asnsercs
ONPE/ICNICHHE JIOKAIN3ALMY [IATONOIHYECKOr'0 IpoLecca.

*  Jindgdy3noe nopaxeHne  MO3ra, BbI3bIBAEMOE  BOCHAMHTENBHBIM
3a00/eBaHHEM,  JMCUMPKYISTOPHBIMM,  MeTabONMYECKMMM,  TOKCHYECKHMH
HAPYILECHHAMH, NPHBOIUT COOTBETCTBEHHO K An(dy3ubiv uamenenuam 331 Onu
NPOSABISAIOTCS NOAMPHTMHENt, aesopranusaumeii n audysHoil naronoruyeckoit
aKTUBHOCTBIO. TTOAMPHTMUSA - OTCYTCTBHE PEryJIspHOIO AOMHHUPYIOIIETO PUTMA U
npeoOnananue nommmopduoit aktusroct. Jlesopranuzaumus 991 - ucuesnosenue
XdPaKTePHOr0  IPA/IMEHTA  AMIUIMTYJL HOPMAJbHLIX PHTMOB, HapyuieHHe
cummerpuynocTy. Jluddysnas naronornyeckas akTMBHOCTb npejacrasiaeHa 6-, o-,
snunentudopmuoit  akrtusHocTeio. Kaprmwa  nommpurmmum  o0yciosieHa
cny4aiiHoil  komOMHauMell pasHbIX BHIOB HOPMANLHON M  [ATONOIHYECKOI
akTHBHOCTH. OCHOBHBIM NpH3HAKOM AU(PDY3HLIX H3MEHeHHWil, B oTaMuyue oT
(pOKANLHBIX, HBAACTCH OTCYTCTBME MOCTOAHHON JOKAIBHOCTH M CTa0MIALHOIM
acummerpun akrusioctn B D3I (Puc. 6-20).

[Mopaxenne wam AMCHYHKUMSA CPEAMHHBIX CTPYKTYp OO/ILLIOrO MO3ra,
BOB/IEKAIOUME  HECneUHPHUECKHE  BOCXOJAIME  NPOCKUHM,  HPOABIAIOTCH
OunarepabHO-CHHXPOHHBIMK BCIIbILIKAMHI MEJUIEHHBIX BOJIH WK
MUNenTHHOPMHOI  AKTHBHOCTH, NPH  TOM  BEPOATHOCTL  NOABICHUA ¢
BLIDDKEHHOCTE  MEUICHHON  narojoruyeckoif  OMIarepasibHO-CHHXPOHHON
AKTHBHOCTH TeMm Oonbllle, 4€M BblIE [0 HEBPAILHON OCH pacrosaraercs
nopaxenune. Tax, aaxe npu rpydom nopaxkeHun OyIbOONOHTHHHLIX CTPYKTYP
29I B O/NLIUIMHCTBE CIy4aeB OCTAETCH B NPeIesiaX HOPMbL.

B uacru caywaes M3-3a NOPAakKEHHS HAa ITOM ypoBHe Hecneuuduueckoit
CHHXPOHHM3YIOIEH PEeTHKYAAPHOIT (POpMALMH BO3ZHMKAEET ACCHHXPOHM3ALMA M,
COOTBETCTBEHHO, HI3koamiuintygHas DI, [lockonbky takue D3I nabmoaaores
y 5-15% 310poBbIX B3pPOCHBIX, MX CHEAYET PACCMATPHBATL KAK YCIOBHO
naronoruyeckue. Tonbko y HEOONLIIOrO KOJNYECTBA DOJILHBIX ¢ MOPAKEHUAMH HA
HIDKHECTBOJIOBOM  YPOBHE HaOJIOAAIOT BCHBLIWKH  OMIATEPANbHO-CHHXPOHHBIX
BLICOKOAMIUIMTY/HBIX (- WiIM  MeMIeHHBIX Boad. [lpw  nopakenun Ha
mezeHuedansHoM B amHuedansHOM ypoBHE, a Takke 0ojiee BBICOKO Jexalux
CPEAMHHBIX CTPYKTYP OOJLIIOIO MO3ra: MOACHON H3BMIMHBL, MO30JHCTOrO Tena,
opOuranshoit  kopel - Ha I wHabmoaawr OuaarepanbHO-CHHXPOHHLIC
BLICOKOAMIUIMTY AHbIE 0- 1 8-BOsHbI (puc. 6-21).

* Ilpu narepasM30BaHHBLIX MOPAKEHUAX B rAyOHHE nOAyIIapHs 3a Cyer
LWIHPOKOH 1poekuuH [yOMHHBIX CTPYKTYp Ha o0wwupHbie obnact Mo3ra
HaOM01aeTCs  COOTBETCTBEHHO LIMPOKO PAaCHpOCTpaHEHHas 10  NONYILAPHID



naronoruueckas 0- wu S-akTuBHOCTL. M3-3a HenocpeaCTBEHHOTO BIHAHUS
MEIMaJBLHOrO NaTONIOrMYecKOro mpolecca Ha CpPEeAUHHLIE CTPYKTYPhl H

BOBJICYCHHE CHMMETPHYHBIX CTPYKTYP 3A0POBOr0 MONYWIAPHA TNOABIAIOTCA M
OunaTepanbHO-CHHXPOHHLIE  MEICHHBIE KojeDaHus, npeodnajalommue no
aMILIHTY/IE HA CTOPOHE nopaxenus (puc. 6-22).

* [loBepxHOoCTHOE pacHONOKEHHE [OPAKEHHS BLI3LIBAET  NOKAILHOE
M3MEHEHHE JMCKTPHYECKOH AaKTMBHOCTH, OIpPaHHYEHHOE 30HOH HEHpOoHOB,
HEMOCPEJACTBEHHO  npuierailommx Kk (okycy aectpykumu.  H3Menenns
MPOSBASIOTCA MEICHHOH AKTHBHOCTBIO, BLIPQKEHHOCTh KOTOPOil 3aBHCHT OT
TSKECTH MOPAKEHUS. DMHICNTHYECKOE BO30YKIACHHE MNPOABISCTCA JIOKATLHOMN
MuAEnTHHOPMHOI aKTHBHOCTBIO (puc. 6-23).
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Puc. 6-20. D3I" Gonshoro 43 ner ¢ NociAEACTBHAMH MEHHMHTOJHUEAINTA.
Juddysusie namenenns va 91" anddysusie q-, d-Boansl 1 ocTpbie Konebanus.



Puc. 6-21. 931" Gosnbroro 38 ner ¢ MEHHHTHOMO#H CEPrOBHAHOIO OTPOCTKA
B MPELEHTPAILHEIX-3aJHEI00HBIX 0TAenax. bunarepansHO-CHHXPOHHBIE BCMLILIKH
d-Bonn, mnpeobGnazaiommie B UEHTPANLHO-TOOHBIX OTBEACHMAX, HA (oHE
HOPMAaJILHO# 2IEKTPHYCCKOI AKTHBHOCTH.
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Puc. 6-22. 991" npu rnuome meanoba3anbHLIX OT/AEI0B 1eBOii J100HOIT 10H.
bunarepanbHO-CHHXPOHHBIC PEryIsipHble BICOKOAMIUINTY/IHLIC BCNbIMKH d-BOH
1,5-2 I'u, npeobnanatomme no aMIMTy/1e CieBa U B NEPeAHNX OT/eNnax.
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Puc. 6-23.930 O0sbHOrO ¢ KOHBEKCHTAILHOIN, npopacratoueii kopy
acTpoumToMoii npasoit nodHoi aoau. Yérko orpanuyenHbii ogar d-sonn B
npasoit 100Ho# odnacTu (orseaenus F u FTp).

HAPYUIEHWUA SJIEKTPOSHIEDAJIOI'PAMMBI I1PH
HEDSIWIEINTHYECKHX 3ABOJIEBAHHUAX

Onyxonu noaymapuii MO3ra Be3biBalOT nossiaeHne Ha DI MeUIeHHBIX
BOJIH. [lpu BOB/ICYEHMH CPEAMHHBLIX CTPYKTYP K JIOKQJIbHLIM W3IMEHEHHAM MOI'YT
NPHCOCAMHATLCA  OWIATEPANbHO-CHHXPOHHBIE HapyweHus (cM. puc.  6-22).
XapakTepHO NPOrpeccHpyioniee YBeIHYEHHE BRIPAKEHHOCTH HIMEHEHHIT ¢ pocToM
onyxonn. IKcrpauepedpaibhble J00POKAYECTBEHHBIC ONMYXOIH BbI3bIBAKOT MEHee
rpyObie HapyleHns. ACTPOLMTOMBI HEPEIKO COIPOBOAKAAIOTCH MHICITHHECKHMY
NPHIAJAKAMH, M B TaKHX Cay4asx HaOMOAA0T uiaenTtuGOopMHYIO aKTHBHOCTh
coorsercTeytomeii  noxkanmsaumn.  [lpn  smuiencuu  peryaspHoe  coderaHue
MUACHTHPOPMHONH  AKTHBHOCTH € IOCTOAHHBIMKH M HAPACTAIOIMMU  11PH
MOBTOPHBIX HCCHCAOBAHMAX O-BOIHAMM B 00nacTn (oKyca CBMACTENLCTBYET B
110J1b3Y HEOMIACTHYECKON ITHONOIMH.

LlepeOpoBackynspuble  3a00JieBaHMs: BbIPAKEHHOCTL Hapywenuit D3I
3ABHCHT OT TskecTd nospexienns moira. Korna nopakenue uepedpasibHbIX
COCY/IOB HE NPUBOAMT K THKENOM, KINHUYECKH NPOABIAIONIEHCH HIIEMHH MO3ra,
u3MeHeHns Ha OO0 MOryr OTCYTCTBOBATH WIH HOCAT INOIPAHHYHBIR C HOPMOI
xapakrep. [lp# AMCUMPKYISTOPHBIX PACCTPOCTBAX B BepTeOpodasHiaspHOM pyciie
MOKET HAOMIONATLCA JECHHXDOHK3ALNA U ViLtowenne D31



Ipy MieMUYecKHX HHCYJILTAX B OCTPOIl CTAAMH M3IMEHEHUS NPOABAAIOTCH
0- u o-sonHamu. Tlpu kaporuaHom creHose naronorunueckue DI Berpevatores
menee qeMm y 50% OonbHeIX, npu TpomObo3e coHnHolt aprepun - y 70%, a npu
Tpombo3e cpeaneil mosrosoit aprepun -y 95% Oonwubix. Croiikocts M
BBIPAAEHHOCTL [1ATOJOMHYECKUX M3MeHeHHiT Ha DI 3aBHCAT OT BO3MOKHOCTEH
KOJIATEPAILHOIO KPOBOOOPAILCHHA U TaKECTH nopaxenus Mosra. [locne ocrporo
nepuona Ha IOl HaOmONAeTCH YMEHBIICHHE BbIPAKEHHOCTH MATOIOIHYECKUX
uiMeHeHuil. B paje ciyyaes B OTAQIEHHOM NEPHOJE NEPEHECEHHOr0 MHCY/ILTA
D0l HopManu3yercs Jaxe NHpPH COXpaHeHuH KiauHuyeckoro aepuumra. [lpu
reMOpparH4eckuX MHCYJIbTaX M3MeHeHus Ha DDIT 3HauntensHo Oonee rpylbie,
CTOMKHME M pacnpocTpaH€HHbIC, 4YTO COOTBETCTBYEeT M Oonee Takénoi
K/IMHHYECKON KapTHHE.

Yepenno-mo3rosas Tpasma: M3MmeHeHus Ha DO 3aBMCAT OT THIKECTH o
HAIMYUA JIOKQILHLIX 1 o0wux u3meHenuil. Tlpn corpsacenun mMo3ra B nepuon
yIpathl CO3HaHUA HAOMONAIOT TIEHEPANM3OBAHHBIC ME/UICHHbIE BOJHLL B
OnmakaiimeM  nepuoje MOryr noasastecs Herpyosie anddysnnie  6-BosHbl
ammmryaoit 1o 50-60 mxB. [lpn ymunde mosra, ero pasmodkenun B odnactu
nopaxeHus HadbMOAAIOTCH  O-BOJHLI BbICOKOH ammumtyast. [Ipn  obwmprHoM
KOHBEKCHAILHOM  MOPAKEHHM  MOKHO  OOHAPYXKHTb  30HY  OTCYTCTBUS
ekTpuyeckoil axrusHocTH. [lpn cyOaypansHoi remarome Ha e€ CTOpoHE
HA0MOJAI0T ME/UICHHbIE BOJHBIL, KOTOPLIE MOI'YT UMEThb OTHOCHTEILHO HHM3KYIO
ammmryay.  HMuoraa  pasBuTHe  reMatoMbl  CONPOBOKAACTCH  CHHIKEHHEM
AMIUIMTY/bI  HOPMAIbHLIX PHTMOB B COOTBETCTBYIOWEH o0nactu  u3-3a
"IKpaHHpYIOWEro” AeHCTBIA KPOBH.

B OnaronpusatHeIX ciaydasX B OTAANEHHOM nepuoje nocine tpasmel IO
Hopmanusyercs. [IporHoCTHYECKUM KpHTEPHEM Pa3sBUTHA [OCTTPABMATHYECKON
SMUACIICHN  ABAACTCA nosisieHue smuuentudopmuoit akrusHoct. B wacru
CllyqaeB B OTAQIEHHOM NEpHOJAE nociae Tpasmbl passuBaercs auddyiHoe
yiutomienue 9907, CBHACTENLCTBYIOUIEE O HENOJHOUEHHOCTH AKTHBHPYIOWMX
HecneuHPHISCKNX CHCTEM MO3Ia.

Bocnanurensyble, ayTOMMMYHHbBIE, NPHOHOBLIE 3alosesanus mosra. [Tpu
MEHUHIUTAX B OocTpoiil (haze HaOmoAa0T rpyOble U3MEeHeHUs B BHAC AMPPY3IHbIX
BLICOKOAMIUIMTYAHBIX - # 0-BonH, (okycos munentuGopMHOI aKTHBHOCTH C
NEPHOJAHYECKHMH  BCNLIUKAMH  OMJIATEPAIbHO-CHHXPOHHBIX  1ATOJOMHYECKHX
KoeDaHuil, CBHACTEILCTBYIOIMX O BOBJICHEHUH B [POLECC CPEAMHHBIX OTACIOB
mosra. CToiikue N0KaIbHbIE NAaTON0rHYeckne (POKYChl MOIYT CBHACTENLCTBOBATEL O
MeHuHrosHuedamnre win abeuecce Mo3ra.

Ipn nawsHuedanurax XapakrTepHbl MEPHOAHYECKHE KOMIUIEKCHl B BHjE
CTEPEOTHITHLIX  IeHEPAIM30BAHHLIX  BbiCOKOAMIMTYAHLIX (10 1000 wMmkB)



paspsaaos 6- u 5-BonH, OOLIMHO KOMOMHMPYIOLMXCH ¢ KOPOTKHMH BepeTéHaMu
konebaHuil B ¢- win f-purMe, a TakKe ¢ OCTPLIMK BONHAMH WiH cnafikamu. Onu
BOZHHKAKT NO MEpe NporpeccupoBaHus 3ab0NeBaHHs ¢ NOABICHHA OJMHOYHbLIX
KOMILICKCOB, KOTOpbE BCKOpe npuoOperalor nepHoaMyeckuii  xapakrep,
YBEIHYMBAACE 1O JUIMTENLHOCTH M ammauryae. Yacrora uX  nossieHus
MOCTENEHHO BO3PACTACT, MNOKA OHM HE CAMBAIOTCH B HENPEPhIBHYI) AKTHBHOCTHL
(cMm. puc. 6-16).

[Ipn repnectom snuedannre KoMiuiekch HabmoaawT B 60-65% ciayuaes,
NPEUMYILECTBEHHO npH Takenbix Qopmax 3abosesanus ¢ HeONAronpHATHLIM
nporao3oM. [Ipudin3uTensHO B ABYX TPETAX C/IYYAeB NEePHOIHYECKHE KOMILIEKCh
(pokanbHbL, yero He ObiBaer npyu nansHuedanure Ban-borapra.

IIpn Gonesnn Kpeiitudensaa-Axoda oObrano yepes 12 mec or Havana
bonesnu NOsABJIACTCH HenpepbiBHas peryaspHas pHTMHYECKast
MOC/ENOBATENBHOCTL KOMIUIEKCOB THIIA OCTPAA-ME/LICHHAR BOJIHA, CASAYIOUMX ¢
yacroroit 1,5-2 I'u (puc. 6-24).
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Puc. 6-24. [lepuoanyeckne KOMILIEKChl OCTpPas-MEAICHHAA BONHA M
nonudazubie BonHb npu doneszun Kpeiitugensaa-Axoda.

JlerenepaTusHble M Je3oHTOreHeTHyeckue 3abonesanus: lanusie OO0 B
COYETAHHH C KIMHMYECKOH KapTHHON MOryr nomoys B Au(depeHunansHoOi
JAMArHOCTHKE, B HAOMIOACHMM 32 JAMHAMMKON npouecca H B  BbIABICHHH
nokanuzauuu Handonee rpyObix namenennit. Hacrora uamenennii D91 y GonbHbIX
NApKHHCOHN3MOM BapbHpYeT, 110 pasHbiM JaHHbM, 0T 3 10 40%. Haubonee wacro
HAOMIOAAKT  3aME/UICHHE  OCHOBHOIO  pUTMA, OCOOEHHO THIIHMYHOE /13
aKHHeTHYECKHX (opm.



Jas Ooneznn AnburefiMepa THIMYHBI MEUIEHHBIE BOJIHBL B JIOOHBIX
OTBEJICHHAX, onpeaensemsblie kak "nepeauas Opagupurmus”. OHa xapakrepusyercs
yacroroii 1-2,5 'y,

amrumtya0it Menee 150 MxB, noaupHTMHYHOCTLIO, PACIIPOCTPAHEHHEM B
OCHOBHOM B JIOOHBIX M NEPEJHEBHCOYHBIX OTBEACHHAX. BakHOl 0CODEHHOCTHIO
"nepeaneii Opaaupurmun” asasercs eé nocroaucrso. Y 50% OonbHbIX €
Oonesubto Ansureiimepa u y 40% ¢ mynsrunsdapkrHoit gemenuueit D000 B
IPaHHLIAX BO3PACTHOI HOPMBL.

JIEKTPOSOHUEDAJIOIPA®HA [TPHU DITHIEIICUHA

Meroanueckne ocobeHHoOCTH saerTpornuedanorpapun B
MMIACHTONOIHH
Dmunencus - 3aonesanue, nposeasiomeecs  Asymss u Oonee

MUACHTHYECKHMH  IpUCTYNaMy  (NpUnajkaMu). DIuienTHYeCKHiit npucryn -
KOPOTKOE, O0OLIMHO HE CHNPOBOUMPOBAHHOE CTEPEOTHITHOE HAPYLIEHHE CO3ZHAHMS,
MOBEACHUS, IMOLMIT, MOTOPHLIX MM CEHCOPHLIX (YHKUMIL, KOTOpOE AakKe no
KIAMHUYECKUM  [POABJICHHAM MOKHO CBA3aTh € PaspaioM  u30bITOHHOIO
KOJIMYECTBA HEHPOHOB B Kope Mo3ra. OnpejeneHne MUICNTHYECKOrO NpHIaaKa
yepes NOHATHE paspsja HeHPOHOB onpeaenser BaxHeimee 3xavenue DOI 8
snunentonorun. Yrounenue gopmet snunencuun (Gonee S0 BapuaHToB) BKIIOYaET
00s13aTe/IbHBIM  KOMITIOHEHTOM  OIMCAHME XapakTepHoil s jaHHO  (opmbl
kaptiHel D307 Hennocts 930 onpeensercs TeM, Y4T0 3MUNENTHYECKHE PA3Ps bl
a CIeA0BaTebHO, M AMWISNTHHOPMHYIO aKTHBHOCTL, Ha DI HabmoAaI0T U BHE
MMMUACHTHYECKONO NPHCTYIIA.

Hangxubimmn HPU3HAKAMU MUIENCHH ABJIRIOTCA pas3psaisl
MU THHOPMHOI AKTUBHOCTH M NATTEPHSL! MHIENTHYECKOro npunajaka. Kpome
TOro, XapakrepHsl BeicokoaMnTyaHbte (Gonee 100-150 mxB) senbiuky a-, 6-, u
0-aKTHBHOCTH, OJIHAKO CAMH 110 ce0e OHM HE MOIYT CHHTATLCH JI0KA3ATE/ILCTBOM
HANWMYMA SMMICNCHH M OUCHHBAKTCI] B KOHTEKCTE KIHHHYECKOH KapTHHBIL.
[Tomumo auarxosa snunencuu, D30 urpaer BOXHY poib B onpeeneHus Gopmbl
MHICITHYECKOrO 3aD0JIeBaHMA, OT YEro 3aBUCHT MPOrHO3 M BLIOOp npenapara.
29I nossosger nogodpars 03y npenapara 10 OLEHKE YMEHbIICHHS
MunenTHGOPMHOI  AKTHBHOCTH M npejckas’ate nobounsie  ddextnl 1o
NOABICHUIO JIONOJIHUTENLHON NATONOIHYeCKO AKTHBHOCTH.

Jiia Boienenus snuaenTtRopMHOil akruBHocTH Ha OO0 ucnoasdyror
CBETOBYK) PHTMHYECKYIO CTHMYJIAUMIO (B OCHOBHOM npH  (OTOreHHbIX
NPHIAAKAX ), FHICPBEHTHIIALMIO WM JAPYIHe BO3ZACHCTBUA, HCXOAS M3 CBEACHUIT O
NPOBOLMPYIOWMX npHCTYIbL (hakTopax. [lonarocpounas perncrpauus, 0oCoOeHHO BO
BpeMs CHa, CNOCOOCTBYET BhIABICHHIO MWISHTHPOPMHLIX PA3pai0B H NATTEPHOB



amunentTuyeckoro npunaaka. [posokaunn snunentudopmubix paszpsaos zwa 390
MM CAMOro npunajaka cnocodcreyer aenpusaums cHa. Dnuientudopmuas
AKTUBHOCTB NOATBEPAAAET JANAIHO3 MUICHCHH, OJHAKO BO3MOXKHA U 1IPH JAPYIHX
COCTOAHMAX, B TO e BpeMsa Y 4acTH OONLHBIX JMMIENCHEN 3aperucTpHpoBars e¢
HE yaaéres.

Jlonrocpounas perucrpauus asexkrpossuedanorpammst - D3-Buaeo-
mMouuTopuHr [oprarmusasie D00 -pexopaepsl u suaeo 3200 "ATEC MEJIMKA
copr", www.atessoft.ru.

Kak u snmnenruyeckue npunaaxy, snuientudopmuas akruBHocTs Ha D00
perucrpupyercs He nocrosHHo. [lpn Hekoropeix gopMmax IMHACHTHYECKHX
paccTpoiicTs OHa HaAOMIOAAETCA TONLKO BO BPeMA CHA, MHOIAA NPOBOLMPYETCH
OMPEICNEHHBIMH KH3HEHHBIMH CHTYALMAMH WK (OPMAMH AKTHBHOCTH [AlMEHTA.
CrnenosarenbHO, HAIEKHOCTL AMArHOCTHUKH SIWICICHH  NIPAMO  3aBUCHT  OT
BO3MOKHOCTH  JUIMTENBHOH  perucrpauun DO B yCaoBHAX  JOCTATOYHO
cBofOAHOrO  noseaeHus  obcaeayemoro.  Jlas  aroit wenm  paspabortanbi
ClEeUHANbHbIE NOPTATUBHLIE CHCTEMbl gonrocpounoii (12-24 4 u Gonee) sanucu
29I B yenoBusx, NpUOMMMKEHHBIX K ODBIMHONM  JKH3HEAEATENBLHOCTH.
Perucrpupyromas  cucreMa  COCTOMT M3 3JACTHYHON  1WANO4YKH ¢
BMOHTHPOBAHHLIMH B He€  “EKTPOAAMM  CHNEUMANBHONH  KOHCTPYKLMH,
NO3BOJAIONIMMYE  JIONTOBPEMEHHO M0y4aTh KayecTBeHHOe oTtseseHne IO
OrsoauMas 1EKTPHYECKas aKTHBHOCTh MO3ra ycuiamuBaercs, oundposbiBaercs u
permcrpupyercs Ha (Quew-kaprax peKkopaepoM  paiMepoM ¢ [opTeurap,
noMemaomumMes B ya00Hoil cymke Ha nauuenrte. ITaument Moxker BBINOIHATL
o0bluHble gomatnue jeiicrens. [lo 3aseplienun 3anucu undopmaums ¢ doew-
KapThl B 1a0OpaTOPHU NEPEBOAUTCH B KOMIBIOTEPHYIO CHCTEMY PEIHCTPALMM,
IPOCMOTPA, AHANM3A, XPAHCHHA M pacnedark sjexkTposuedanorpadpuueckux
AaHHBIX M oDpalarbiBaercs kak oObiyHas DOI. Haubonee Hanéxuyro
unpopmaunio Aagr IOI -BHACOMOHHTOPUHT - OJIHOBPEeMEHHasn perucrpauus 30
M BHACO3ZAIMCH nauMeHTa BO Bpems npucryna. Mcnonb3oBanue THX METON0B
Tpebyercs NnpH JHArHOCTUKE ISMHICNCHH, Koraa pyrtuHHas DOl He sbiasiser
MUAENTHHOPMHOI AKTHBHOCTH, @ TAKKE Npu onpeeseHun GopMbl MHACICHA H
THNA  IMUICNTHYECKOro npunajaka, s auddepenudanbHoil  AHArHOCTHKH
MHACIITHYECKHX M HEMNTHICITHYECKHX IPHCTYIIOB, YTOYHEHHA Leed onepaunu
[IPH XHPYPIHYECKOM JICYEHUM, JMATHO3A MIHICHTHYECKHX HENAPOKCHIMANLHLIX
paccTpoiicTs, CBA3AHHAIX € MWIENTHGOPMHOI AKTHBHOCTBIO BO BO CHE, KOHTPOJIA
npasuibHOCTH BhIDOpa M 2036l npenapara, nodo4HbIX APQPexToB TEepanuu,
HA/IEKHOCTH PEMHCCHU.

XapaxrepucTuku MEKTPOIHLEPANTOrpaMMbl pH Haudosee
pacnpoCTpaHEHHbIX POPMAX MMISTICHH U IHICITHYECKHX CHHAPOMOB



* JloOpokayecTBeHHAas OMUIENCHA JETCKOr0 BO3pacTa ¢  LEHTPO-
TEeMIOPAILHLIMY criaiikamu (100pOKaYeCTBEHHAs POJAHANYECKas MINIISICHs ).

- Bue npucryna: (oxanbHbie CHaiiku, OCTPbIe BOJHBI W/MIM KOMIUICKChI
cnaiik-mMe/UIeHHas BoaHa B oaHoM noaywapuum (40-50%) wim B aByx ¢
OJIHOCTOPOHHUM 1IPeOdIANAHHEM B LICHTPAILHLIX H CPEAHEBHCOYHBIX OTBEACHHAX,
(hopMupyoHe npoTHBO(a3hl HAL PONAHAHYECKO H BHCOYHOI 001acTbio (pHC. 6-
25). Huorapa osnunentnopMHAs  AKTHMBHOCTL BO  Bpems  (0apCTBOBaHMS
OTCYTCTBYET, HO [OABJISETCH BO BPEMA CHA.

- Bo spems npucryna: GokanbHbIi HaenTHYECKUI paspa B UEHTPAIbHBIX
M CPEIHEBHCOYHBIX OTBEACHHAX B BUJE BLICOKOAMILIMTYAHLIX CHANKOB M OCTPBIX
BOJIH, KOMOMHUPYIOUIMXCH € MEUICHHBIMH  BOJIHAMU, C  BO3MOKHBIM
PACIPOCTPAHEHHEM 32 NPeIelibl HAYANLHOM JNOKAIH3ALNH.

* JlobpokayecTBeHHasA 3aTbUIOMHAA MIMIENCUA JETCKOI0 BO3PAcTa ¢ PAHHHM
HayaioM ((popma INanaiioronynoca).

- Bue npucrynma: y 90% naumentoB HabMOAAOT B OCHOBHOM
MYJIbTH(OKAIBHBIE BBICOKO- WIH  HH3KOAMIUIMTY/IHBIE KOMILIGKCH OCTpas-
ME/UIEHHAA BOJIHA, HEPeAKO OMNaTepaibHO-CUHXPOHHBIE I'€HEePAIH30BAHHLIC
paspsaasl. B aByx Tpersx ciywaes HabmoaalT 3arbUIO4HBbIC CHAlikM, B TpeTH
CIYHaeB - OKCTPAOKUMNUTANbHbIE. KOMMIEKCH BO3ZHHUKAIOT CEPHUSAMH  [1PH
sakpeiBaHuy a3, Ormedalor ONOKMPOBaHME HMMACNTHHOPMHON AKTHBHOCTH
OTKpbIBAHHEM I11a3. DrunenTudopMHas akTuBHOCTL Ha DO1 M HHOrAA NPHCTYILL
IPOBOUMPYIOTCH (POTOCTUMYISLIHEH.

- Bo Bpems npucryna:  OnMaenTHdeckuit  paspaa B BMAe
BLICOKOAMIUIMTY/AHBIX ~ CHAHKOB M OCTPBIX  BOJH, KOMOMHMpyIOUMXCH C
ME/UIEHHBIMH BOJIHAMM, B OJHOM WM OOOHX 3aTBUIOYHBIX M 3a/IHETEMEHHBIX
OTBE/ICHHAX, ODLIYHO € PACIPOCTPAHEHHUEM 3 NIPE/Ie/Ibl HAYANLHOMN JIOKAIH3ALMH.

* Hauonaruueckue redepasusosanubie smuiencun. Ilarrepunt 99T
XapaKkTepHble JUls JETCKOIl ¥ IOHOINECKOH MAMONATHYECKUX IMHIENCHA ¢
abcaHcamMM, a TaKKe VIS MAMONATHYECKOH IOHOLIECKOH MHOKIOHHYECKOI
HICNICHN, NPUBEJEHS! Bhlle (CM. puc. 6-13 u 6-14). Xapaxrepucruku I3 npu
NEPBUYHO reHePAIM30BAHHOI HHONATHYRCKOI MHIICICHH ¢
reHepaIn30BAHHBIMH TOHUKO-KJIOHHYECKHMH HPUCTYNAMK ClIeyIolHe.

- Bue npueryna: mHOraa B npeienax HOpMbl, HO OObIYHO C YMEPEHHBIMU
WIH BBIPOKEHHBIMH H3MEHEHHAMU ¢ 0-, 5-BOJIHAMM, BCHBLIIKAMH OWIATEPAILHO-
CHHXPOHHBIX WJIM ACHMMETPHYHBLIX KOMIUIEKCOB CHAliK-ME/UICHHAs BOJIHA,
CHAIKOB, OCTPBIX BOJIH.

- Bo Bpems npucryna: reHepanu3oBaHHbI paipaa B BHJE PHTMHYECKOIT
aktusHoct 10 'y, nocrenedHo Hapacraoueii no aMmiviuTy1e ¥ yMeHsiatoueiics
N0 4acrore B KAOHHYECKOoil (haze, octpeie BoaHb 8-16 [', koMmuexkcs cnaiik-



ME/LICHHAS BOJHA M NOJANCNARK-ME/UICHHAA BOJIHA, IPYIIIbl BRICOKOAMILIMTYAHbIX
0- u O-BOMH, HEPeryJAPHBIX, ACHMMETPHYHBLIX, B TOHM4eckoH daze 0- u -
AKTHBHOCTb, 3ABEPLUAIOLIAACH HHOI/A NEPHOJAAMH OTCYTCTBUS AKTHBHOCTH WM
HU3KOAMIUIMTY/IHOH MEICHHOH aKTHBHOCTH.

*CumnrroMaruueckne (okanbHbie AMHICTICHH: XapaKTepHbIe
smunenTHGopMHbIe POKANLHBIE paspsaibl HAGMIONAKT MEHEe PeryiIsapHO, YeM npu
uanonarnyeckux. Jlake npunaikm  MOryr NpOsBAATBCH  HE  THIMYHOI
MUALNTHHOPMHOH AKTHBHOCTLIO, @ BCIHBILKAMH MEUICHHBIX BOJIH MM JlaKe
JACCHHXPOHH3AUME U CBA3AHHLIM C PHNAAKOM yiiowenuem D01

- Ilpn aumOnyeckux (FUNNOKAMNANLHBIX) BHCOYHBLIX OSIWICHCHAX B
MEKIIPHCTYIIHbI MEPHO HIMEHEHUS MOIYT OTCYTCTBOBATL. O0BIYHO HabMOAAIOT
(poKaNBHBIE KOMIUIEKCHl OCTPas-MEUICHHAs BOJIHA B BHCOYHBLIX OTBEJACHMAX,
MHOIZIA  OMIATEPANLHO-CHHXPOHHBIE € OJHOCTOPOHHMM  AMIUIMTYIHLIM
npeobnaganmem  (puc.  6-26). Bo  Bpemsa  npucryna - BCHLILIKH
BbICOKOAMILIHTY/IHBIX PUTMHYHBIX "KPYThIX" ME/UICHHBIX BOJIH, HIIH OCTPLIX BOJH,
HWIH KOMIUIEKCOB OCTPas-ME/UICHHAs BOJIHA B BHCOMHbLIX OTBEIACHMAX C
pacnpocTpaHeHueM Ha JoOHble M 3ajHue. B Havane (MHOra BO BpeMs) npunajika
MokeT HaObmoaarecs oaHocroponsee ymiomenne IOI. Ilpn  narepanbho-
BHCOYHBIX OMHICICHAX CO CIAYXOBbIMH M PEKE 3PUTENbHLIMH MIUIIOZHAMH,
FAUUIOUMHALMAMY M CHONOJOOHBIMH  COCTOSHMAMM, HAPYUICHHAMU PEeYH M
opueHTauuy  snurentudopmuas  aktuBHocTe Ha DOl maGmogaercs  waue.
Pazps/ibl JIOKAH3YIOTCA B CPE/IHE- U 33/ IHEBUCOYHBIX OTBEICHHAX.

- Ilpn OeccyAOpOKHBIX BHCOYHBIX NPHCTYHAX, NMPOTEKAKOMMX [0 THITY
ABTOMATH3MOB, BO3IMOMAKHA KAPTHHA NMWICNTHYECKOrO paspsjia B BUIC PHTMHUYHOIM
MEPBHYHO- HIH BTOPHYHO-TEHEPAINIOBAHHOMN BLICOKOAMILIMTYIHOI O-akTUBHOCTH
0e3 ocTpuix (EHOMEHOB, M B peakux ciaydasx - B suae auddysHoii
JACCHHXPOHM3ALMH, Nposasasioweiics noauMopHOl AKTHBHOCTBK) aAMILIMTYI0H
menbie 25 MxB.

- 900 npu 100HOAONEBBIX IMWICHCHAX B MEKIPHIAL0YHOM NEPHOJE B
ABYX Tpersax cayusaeB (oxansHoil naronorun He shisaser. llpu nHanuuum
MuAenTHPOPMHBIX KoNeOaHHIT OHM PErucTPUPYIOTCH B JIOOHBIX OTBEICHHAX C
OJIHOI WM € ABYX CTOPOH, HAOM01A0TCH DHUIaTEPaIbHO-CHHXPOHHLIE KOMILICKChI
Crnafik-Me/UICHHas BOJIHA, 4acTO C JarepajibHbiM npeolnajanueM B JIOOHLIX
oraenax. Bo spems npunaaka Moryr HaOmOAATbCH OMIATEPAILHO-CHHXPOHHbIE
pa3pajbl cnaik-Me/UIeHHas BOJIHA MM BbICOKOAMILUINTY/IHBIE peryaspHbie 0- win
0-BOJIHbI, IPEHMYLIECTBEHHO B JIOOHLIX W/MIIM BHCOYHBIX OTBEACHMAX, WHOIJA
BHe3anHas auddysnas aecuuxponmsaums. [Ipu opOurodpontanbhbix (Poxycax
TPEXMEPHAR  JIOKAIM3AUMA  BLIABASET  COOTBETCTBEHHOE  PACIONOKEHHE



MCTOYHHKOB HAYa/IbHbIX OCTPLIX BOJH NATTEPHA MIMICITHYECKOrO NpUnaika (eM.
puc. 6-19).

* Dnunentudeckue sHuedanonatun. B npemnoxenus Kommcenn no
TEPMUHONOrMN ¥ Knaccuukanmny  MexayHapoAHOH NPOTHBOINMHACITHYECKOH
JIMI'H BBEJICHA HOBas JMArHOCTHYECKas pyOpHKd, BKIIOYAIOW@AA WIMPOKHI Kpyr
TSORENBIX MMWICITHYECKHX PACCTPOHCTB, - anuientuyeckue smuedanonarnn. 310
NEePMAHEHTHbIC HapylueHus (QyHKUMI MO3ra, 00YCIOBICHHBIE MMWICNTHYCCKUMH
paspajamu, npossasiommmucs Ha IO kak munenTHdopMHAT AKTHBHOCTL, a
KIMHHYECKH - pAa3sHOOOPA3HbIMH  [POJO/KHTENLHBIMU  HCHXHYECKHMH,
NOBEICHYECKHMM, HEHPONCHXOIOr HYECKUMH H HEBPOJOIHYECKHMH
paccrpoiicteamu. K HUM OTHOCAT CHHAPOM HMHPAHTHALHLIX CnasmMoB Yacra,
cunapom Jlennokca-I'acro, apyrue tsxénsie "katactpoduueckue” miuajeHYecKue
CHHAPOMBL, @ TAKKE IIHPOKUIT KPYI' NCHXHYECKHX U NOBEJEHYECKHX PACCTPOHCTR,
4acTo nporekaromwux Oe3 smunentuyeckux npunaakos [Engel J., 2001; Myxuu
KI). u coasr., 2004; 3euxos JIL.P., 2007]. JAuarHocTHka >SnmienTHyecKux
Huedanonaruii BO3MOKHA TONLKO ¢ NOMOLLBLIO DI, NOCKONLKY IPH OTCYTCTBHH
[PUIAJIKOB  TOJILKO OHA MOMKET YCTAHOBHTL IMMWICHTHYECKYI) HPHPOIY
3a00/€BAHMSA, @ NPH  HAIMYMM  NPUNAAKOB  YTOYHHTL  NPHHAUIEKHOCTH
3a00/1eBAHMA MMEHHO K smwlentuyeckoit sxuedanonatuu. Hioke npuseaeHst
Aannele 00 wu3medenuax DO npu  ocHOBHBIX (opMax INHIENTHYECKHX
sHuedanonaruii.

- Cunapom uadasTHabHBIX Crasmos Yacra.

¢ Bue npucryna: runcapMTMus, TO €CTh HENPEpPhIBHAA I'CHEPAIH30BAHHASN
BLICOKOAMILIMTY/IHAA ME/UICHHA? aKTMBHOCTB M OCTPbie BOJHbI, CHAIKH,
KOMILICKCHI Cliaiik-MeuieHHas BojaHa. MoryTt ObiTh JIOKQJILHBIE 1ATONOIHYECKHE
HIMEHEHUS MIIH CTOHKAs aCHMMETPHSt aKTUBHOCTH (CM. puc. 6-15).

¢ Bo sBpemsa npucryna: MOJHMEHOCHOH HavanbHO  (ase cnasma
COOTBETCTBYIOT TI'EHEPAJM3OBAHHBIE CHAMKH W OCTPbIe BOJHBIL, TOHHYECKHM
CYAOPOraM - IeHepAIN30BAHHbIC CNAMKKM, HAPACTAIOLLIHE 110 AMIVIMTYAE K KOHLY
npunajaka  (B-axrusHocts).  MuOrna  npunanok  nposBiASETCA  BHE3ANHO
BOZHHMKAOUIEH W NPeKpallaoueiics 1eCHHXpoHH3anmeil (CHIIKEHNEM aMILIHTY/Ibl)
TeKy1eit anunenTHHOPMHOIT BhICOKOAMILIMTY/IHOH aKTHBHOCTH.

- Cunapom Jlennokca-T'acro.

¢ Bue npucryna: HenpepbiBHas I'eHEPAIH30BAHHAA BbICOKOAMILIMTY/IHAN
MEJUICHHA! M MMNEPCHHXPOHHAA AKTHUBHOCTL C OCTPBIMH BOJIHAMM, KOMILIEKCAMM
crnaiik-me/uiennas  BonxHa (200-600 mkB), dokanshbie u myasTH(OKAIBHbIE
HAPYIIEHUS, COOTBETCTBYIOMIME KAPTHHE MHIICAPHTMHH.

¢ Bo Bpems npucryna: reHepaiM3oBaHHbIE CNAiikn M OCTPbIE BOJIHBI,
KOMILICKCHI Criaiik-meuiennas Boasa. [Ipy MHOKIOHHKO-aCTaTHYECKUX NPHNAAKAX



- KOMIUIEKCHI craiik-Me/UieHHas BoaHa. MHoria orMedaoT AeCHHXPOHH3ALMIO Ha
(hoHe BBLICOKOAMILIMTYAHON akTHBHOCTH. BO Bpemsi TOHMYECKHX NPHIAAKOB -
reHepasn30BaHHas BeicOKOaMIMTyHas (=50 MxB) octpas B-akTHBHOCTS.

-Panusas muanexveckas snuiaentudeckas HHuedaionartHs ¢ NarrepHoM
"senbluka-noaasnenne” Ha DI (eunapom Oraxapa).

¢ Bue npucryna: reHepaan3oBaHHas akTHBHOCTb "BCNbIILKA-nofasieHue” -
3-10-cexyHaHble  NEpPUOJAbLI  BBICOKOAMILUIMTYAHON  0-,  S-akTuBHOCTH €
HEPErYJIAPHLIMH ACHMMETPUYHLIMH KOMILIEKCAMH [OJMCHANK-MEUICHHAA BOJIHA,
octpas-meuienHas Bosnna 1-3 ['u, npepsiBaeMas nepuosaMi HH3KOAMILIMTYIHOM
(«40 MxB) nosmmMopdHOit AKTHBHOCTH, HIIH IHICAPHTMHA - FEHEPAIHIOBAHHAA O- H
0-aKTMBHOCTL CO CrnaiikaMu, OCTPLIMHM BOJIHAMM, KOMILIEKCAMH Chaiik-Me/UIeHHas
BOJIHA, NOJHCHANK-MEICHHAs BOJIHA, OCTPAas-MEUIEHHAs BOJIHA AMILIMTY0MH
donee 200 mxB.

¢ Bo Bpems npucrtyna: yBeaM4eHHE aMIUIMTY/Ibl M KOIHYECTBA CHAiiKoB,
OCTPBIX BOJH, KOMILIEKCOB CHAMK-MEUICHHAs BOJHA, NOJUCHANK-MEUICHHAs
BOJIHA, OCTpas-Me/UIeHHan BoJHA ammautynoii Sonee 300 mMxB wm yniowmenue
(oHOBOI 3a1HCH.

-Onuaentuyeckne SHuUeanonatuy, NPOABIMIOUMECH NPEHMYLIECTBEHHO
MOBEJICHYECKHMH, TNCHXHYECKMMHM M KOIHHTHBHbIMM HapymeHnusmu. K 9tim
dopmam ortHocaTes nunentuyeckan adazus Jlannay-Knedduepa, snunencus ¢
NOCTOSHHBLIMH KOMILIEKCAMH CHAlK-ME/I/ICHHAA BOJIHA B ME/UICHHOBOIHOBOM CHE,
NOOHO-10N1EBOI  AnuaenTHYecknit cuuapom (eM. puc. 6-18), npuoOperénubiii
MMUACNTHYECKHIT CHHAPOM HAPYIIECHHA Pa3sBUTHA HPABOIO NOAYIIAPHA W ApyTrHe.
OcHoBHas MX OCOOEHHOCTb M OJIMH W3 IJIABHBIX KPUTEPHEB JMarHosa - rpydas
MUALNTHPOPMHAA AKTHBHOCTb, COOTBETCTBYIOLAA 10 TUIY W JIOKAJIH3ALHH
xapakrepy HapywenHoit Qydxuun smoszra. [Ipy obmux HapyuweHusax passuTus
THIA ayTuiMa MOryr HaOmoaarses OWIATEepalibHO-CHHXPOHHBIC  paspsilbl,
XapaxkrepHbie Juis abcaHcos, npH adazun - papsaibl B BUCOYHBIX OTBEICHUAX W
T
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Puc. 6-25. 9901 naumenra HLJ]. 6 ner ¢ manonaruMeckoi ACrckoil smuiencuei ¢
UCHTPO-TCMNOPAILHBIMY cnafikaMu. Buunl peryispHnie KOMILICKCh! OCTPasi-MEUICHHAs BOIHA
ammumryaoit 10 240 mxB 8 npasoii uenrpansioit (C4) u nepeauesucounoit odnactu (T4),
(opmupyiomme u3spalieHne (aisl 8 COOTBCTCTBYIOIMX OTBCACHMAX, CBMJCTEILCTBYIOWEE O
ICHEPALMH HX JHIONEM B HIDKHIX OTACHAX NPCUCHTPAALHOH HIBHAHHLL HA 'PAHNLC C BCPXHCH
BHCOYHOMH.
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Puc. 6-26. Bucouno-nonesas snunencus vy OoiasHoro 28 JeT ¢ KOMILICKCHBIMM
NAPUHANBHBIMH  NPHCTYNAMY.  BHIaTepaIbHO-CHHXPOHHBIC KOMIUICKCHI  OCTPAs-MCLUICHHAs
BOJIHA B NCPCAHHX OTACHAX BHCOMHOH OONACTH € amIMTYAHLIM npeolnanaHueMm crpasa
(anextpoast F8 u T4), cBHACTEALCTBYIOT O JOK&IN3AUMHM HCTOMHHKA IIATONOIHYECKOMH
AKTHBHOCTH B HCPCAHHX MEAHO0A3AIBHLIX OTACHAX npasoil sucounoi aonn. Ha MPT cnpasa s
MEAHAIBHBIX OTACHAX BHCOMHOI obGnacty (00ACTL IHINOKAMNA) - OKPYInoe oOpazoBaHHe
(aCTPOLMTOMA, 110 AAHHBIM IIOCACONCPALHOHHOIO IHCTOIOMHYECKOI0 HCCAS0BAHMS ).




