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THE INFLUENCE OF FUNCTIONAL LOADS ON EEG

AHHOTauuA

N3yyeHo BNuAHME (PYHKUMOHANIbHbIX Ha-
rPy30K Ha Mokasarennm 3NeKTpo3aHuedano-
rpaMmMmbl Yy MNpakTU4eckn 340POBbIX U C pas-
HbIMW (popMamMy HapyLleHUA UCMbITyeMbIX.
YCTaHOB/IEHO, YTO Y NOCMEAHUX 3HAYUTESIbHO
CHMWXeHa peakumns Ha (PyHKLMOHas/bHble MNpo-
6bl. HapyweHns 61MoanekTpuyeckom akTUBHO-
CTM FO/IOBHOrO MO3ra, Bbl3BaHHbIE COCYAUCTbI-
MW naTtonormaMn, a Takke 3abosieBaHUAMU,
00YyC/NOB/IEHHBLIMM YepernHo-M0o3roBbIM1 TpaBs-
MaMu U XPOHUYECKON AUCLUPKYNATOPHOW 3H-
uedpanionarnein, BbIIBAAT NPobbl akTMBaLnn
N rmnepBeHTUNAUMN. Mpoba poToCcTUMYNALNN
No3BOMISAET OUEHUTb (DYHKLMOHAasIbHblE M3Me-
HeHUs BUO3NEKTPUYECKON aKTUBHOCTWU rO/I0B-
HOr0 MO3ra, Bbl3BaHHbIE @IKOT0/IbHOW WHTOK-
cvKauunen opraHmsma.

KrntoueBble crioBa: 3/1ekTpoaHuedano-
rpadous; peakuusa aktmsauuun; ¢OTOCTUMY-
NAUNA; TUNEPBEHTUNALNSA.

Pa3nnuHbiM  ypoBHAM  (PM3MON0TMYECKO-
[0 COCTOSIHMS MO3ra, a Takke pasHbiM YpOB-
HAM CO3HaHWA COOTBETCTBYIOT HeEOAMHAaKo-
Bble (DOPMbl BMO3NEKTPUYECKON aKTUBHOCTMH,
perncTpupyemoin c noBepxHocTu 4epena [1,
4, 7]. dyHKUMOHaNbHaA n Mopdosiornyeckas
HEeo[HOPOAHOCTL KOpbl onpeaenser ocobeH-
HOCTU 3N1EKTPUYECKON aKTUBHOCTU Pas/INYHbIX
o6nactein mo3ra [10, 11, 18]. MocKoNbKy anek-
TpoaHuedanorpamma oTobpaxaeT u3MeHe-

Abstract

The article covers the influence of
functional loads on electroencephalography
readings in healthy people and patients
with various disorders. It was established
that patients with various disorders have a
significantly lower response to functional tests.
The malfunctions of brain bioelectricity caused
by vascular pathologies and diseases caused
by head injuries and chronic cerebropathy are
revealed by activation and hyperventilation
tests. The photostimulation test makes it
possible to estimate the functional changes
in brain bioelectricity generated by alcohol
intoxication.
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HUA PYHKLMOHa/IbHON aKTUBHOCTU HEWpPOHOB,
ee KapTuHa 3aBUCUT He CTOJIbKO OT 3TUONOrNn
3ab0/1eBaHNsA, BbI3blBAKOLWEro 3TU U3MEHe-
HUS, CKO/IbKO OT MNepecTpoek B3auMOAENCT-
BMSA NPOLECCOB BO30YXAEHUS U TOPMOXEHUS,
BOBJIEYEHHbIX B NaTOMONMYECKNin npouecc
MO3roBbIX CTPYKTYp [2, 3, 5, 6, 15, 16]. OCcHOB-
HbIMW BOMpOCamu, Ha KOTOPbIA MOXeT AaTb
OTBET 3NieKTpoaHuedanorpadus, ABNATCA
KOHCTataumnss Haamumsa NopaxeHus rosI0BHOroO
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Mo3ra, AuMHaMuKa COCTOSHUA MO3ra, Xapak-
Tep NaronorMyeckux U3MeHeHu akTUBHOCTH,
nokanunsaumsa nopaxenus [8, 9, 13, 17]. lNpu
3TOM MCMOJIb30BaHWE (PYHKLNOHA/bHBIX NPO6
npu MpoBeAeHUN 3NeKTpoaHLedanorpadumn
OTKPbIBAET HEKOTOpPble AOMNOJIHUTE IbHbIE BO3-
MOXHOCTW ANArHOCTUKW B HOPME U Mpu pas-
NIMYHOro poga narosiornax [7, 8,9, 14].

Llenb paboTbl - KM3yyeHue BJIUAHUA
PYyHKUMOHA/IbHBLIX Harpy3ok Ha nokasaTtenu
3/1eKTpPO3HLedanorpaMmmsl.

MaTtepunanbl u MeToAbl uUccrepoBa-
HUA. 3yyeHO PyHKUWOHas/IbHOE COCTOsHWE
rO/I0BHOr0 MO3ra Mo AaHHbIM 3/1eKTPO3HLEe-
hanorpaMmmbl y MpakTUyeckn 340POBbIX U C
pasHbiMU dopMamMy  HapyLleHu WUcnbiTye-
MbIX. Bcero 66110 06cnefoBaHo 75 MyXUuH.
Bo3pacT ucnbityembix BapbupoBan oT 22 A0
42 net. AAna o6cnegosaHnAa 66110 chopmMupo-
BaHO nATb rpynn (Mo 15 4yesioBek B rpynne):
| rpynna - KOHTPO/IbHasA - MpakTU4ecku 340-
poBble MyX4uHbl, Il rpynna - ucnbiTyembie C
HapyLleHUsaMu COCYANCTOro xapakrepa (sere-
TococyaucTaa auctoHus), lll rpynna - naum-
€HTbl C HapyLweHnAMn TpaBMaTUYeCKOro xa-
pakTepa (C 4epenHo-mMo3roBbIM1 TpaBMaMm),
IV rpynna - 60/bHble C afIkOros1IbHOW 3aBUCK-
MOCTbIO, V rpynna - UCMbITyeMble C XpOHnYe-
CKOW ANCUMPKYNATOPHOW 3HUedanonatune
(X43). OT6op npakTU4ecku 340POBbIX NULL
NMPOBOAW/IN HA OCHOBE M3YyYEHUs MeLULUH-
CKMX KapT U aHaMHEeCTUYEeCKUX OaHHbIX. Jre-
KpOo3sHLedanorpaMmmbl 3anucbiBasin B MokKoe
N Npun PyHKUMOHA/IbHbIX Mpobax B TeyeHue
40-60 MuH. B KauecTBe PYHKLUNOHA/IbHbIX Ha-
rPy30K UCMO/Ib30Bann MpPo6bI C 3aKpbiBAHNEM
N OTKPbIBAHMEM rna3 (peaxkuus axktusauumn),
doTocTUMYIAUMK, a TakKKe TUMEepPBEeHTUA-
unn. DnekTpoaHuedpanorpammbl 3anuncbiBa-
NN Ha KOMMNbIOTEPHOM 3/1eKTPO3HLedanorpa-
he «Tenenat-104» (. CaHkT-lNeTepbypr) B 21
oTBELEeHUN Mo MexAyHapoaHoin cxeme «10-
20». lna oueHKM CnekTpoB MOLLHOCTU U WH-
[eKCOB 4acCTOT UCMOJ/Ib30Ba/IM NporpaMmmMHoe
obecrneyeHune 3/1eKTpo3HLUedanorpados.
Mpn oueHkKe CNeKTPOB MOLLHOCTU KaXAoW 13
4aCTOTHbIX COCTaB/IALWMNX BblOpAHHOIO 6e3-

Y TAYUHbIW

PE3YJ/IbTAT

apTechakTHOro (pparmeHta 3/eKkTpoaHueda-
norpaMmbl B Ka&XX,OM OTBEAEHUW MPOBOAUMN
CreKTpasibHbI aHasin3 NoIyYeHHbIX OAaHHbIX.
MonyyeHHbIn undposolr MaTtepunan 6bln 06-
paboTaH CTaTUCTUYECKN C UCMOJIb30BaHNEM
nepcoHanbLHOro komnetoTepa [12]. Mpu onpe-
JeneHnn [OO0CTOBEPHOCTU MexXay rpynnamu
6b1n1 ncnonb3oBaH Kputepuii CTblogeHTa. Pe-
3ynbTatbl paccMarpuBan Kak AOCTOBEPHbIEe,
HaunHaa co 3HayeHusa p<0,05.

PesynbTtaTtbl nccnegosaHnsa n nx 06-
cyxaeHue. MNpu npoBefeHUN nccnenoBaHuni
Yy UCMbITYeMbIX BCEX Fpynmn peructpuposanmu
a- U HU3KOYacTOTHbI G-puTMbl. N3yyaemble
nokasartesin AaHHbIX PUTMOB MpPU (POHOBOM
obcnefoBaHMN 340POBbLIX U MMEKLWNX pas-
JINYHOTO poja HapyLleHus nauueHToB npepg-
CTaB/ieHbl B Tabnuue 1.

CornacHo MnOJyYEHHbIM [aHHbIM, MO-
AYyNNPOBAHHOCTb a-putmMa Yy WUCNbITYEeMbIX
KOHTPOJIbHOW W ONbITHLIX Tpynn Oblna yme-
peHHoN. Mpu 3TOM Yy nNaumeHTOB KOHTPO/A
OblN BbIIB/IEH OpPraHM30BaHHbIA TUM 3N€EkK-
TpO3HUedanorpamMmmsl, y UCNbITYEMbIX C Ha-
pyweHUamMn pas/InyHOro xapakrtepa oTme-
YeHbl yMepeHHble AU PY3Hble N3MEHEHUS
6uonoTeHuManoB rosIOBHOro mMo3ra wiu ser-
Kas fgesopraHusauus a-putma. JlokanbHOW U
napoKCU3ManbHOW NaTosiorM4eckon akTuB-
HOCTU KaK B KOHTPOJIbHOW, TakK U B OMNbITHbIX
rpynnax BbIAB/IEHO He 6bI/0.

Hapsgy ¢ doOHOBbIMM nokasatesnsamu
HaMmu OblIN M3yYeHbl [aHHble 31eKTPO3H-
uedpasiorpaMmm Mnpu nNpoBefeHun QYHKLUMO-
Ha/IbHbIX Npo6 (Tabn. 2).

Mpn OTKpbIBaHWMM rna3 (peakuua axkTusa-
UuKn) 3HayeHnsa no uHaekcy a-putma B |, i, 1l
IV nV rpynnax 6biin1 Ha 63, 62, 57, 47 n 80%
COOTBETCTBEHHO HMXE MO CPaBHEHUIO C (POHO-
BO aKTUBHOCTbIO. pun 3akpblBaHUW rna3 no-
Kasarenu a-putma 6b1I1 HUXe poHa Ha 29, 77
n 44% Bo Il, Il n V rpynnax. Mpu coTocTnmy-
NnAUUMM  MakcMMasibHO ycBavBaemas 4yacrtota
putMa oT/iMyasniacb OT AOMUHUPYIOLLEro puT-
Ma B MOKOE TOJIbKO Y UCMbITYEeMbIX C a/IKOr0/1b-
HOM MHTOKCUKauuen. PasHuua no cpaBHEHUIO
¢ tphoHOoM cocTasuia npaktnyeckn 100%.
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MokasaTenn 33 Npn poHoBOM 06c1efoBaHNI

Moka3sartenu,
efn. N3M.

Max amnnuTtyga Haf ne-
BbIM nosiywapuem, MkB

CpepgHaa amnnutyga Haf
nesbIM nonywapunem, MkB

Max amnnuTtyga Hapg npa-
BbIM nonywapuem, mkB

CpefHada amnantyga Hag
npasbiM nonywapuem,
MKB

MexnonywapHas
acnmmeTpua,%

JoMuHupyloLwasa yactora,
ru

NHpeke, %

Cpynnbl UCMbITYyeMbIX

NokazaTenu a-purTmMa

65,25+ 74,66+ 42 52+
6,43 2,77 2,80
11,02+ 25,50+ 9,52+
1,11 1,77 1,88
64,33+ 106,02+ 44,52+
7,76 2,56 3,60
11,33+ 24 52+ 20,25+
2,20 2,25 2,24
6,11+ 5,20+ 5,12+
1,15 0,18 1,02
9,80+ 10,15+ 10,52+
0,94 0,50 1,54
11,66+ 51,28+ 19,52+
2,50 1,80 1,80

v

67,28+
3,27

7,02+
0,36

69,28+
3,36

6,25+
0,65

23,03+
2,28

9,32+
1,15

11,11+
1,23

MokasaTenn HNM3Ko4vacToTHoOrofi-puTMmMa

Max amnnautyga, mkB

CpefHada amnnntyga, MkB

NHAoeKc puTma Hag NeBbiM

nonywapuvem, %

MHpekc putma Hapg npa-
BbIM nonywapuem, %

Ncxoass M3 nonyyeHHbIX AaHHbIX, Hapy-
lEHNS GUO3NEKTPUUYECKOA aKTUBHOCTM [O-
NOBHOFO MO3ra, BbI3BaHHbIEe COCYAUCTbIMU
N TpaBMaTUYECKMMM MNaToNOrnsiMK, a Takxke
3ab6oneBaHMAMUN, 06YC/TIOBNEHHbIMU XPOHMU-

43,28+ 58,55+ 31,50+
3,27 1,56 4,40
5,50+ 6,55+ 7,20+
0,36 0,40 1,28
2,55+ 2,75+ 8,06+
0,02 1,02 0,09
2,85+ 3,50+ 8,80+
1,11 0,06 0,90

YEeCKOW AUCUMPKYNSATOPHON aHUedanonatu-

35,50+
2,45

4,02+
0,02

4 55+
0,08

5,03+
0,08

Tabrmmual

18,50+
2,25

5,50+
1,45

3,85+
0,03

3,75+
0,05

eli, No3BO/MsieT OLUEeHUTbL MpobBa akTuBaLlum,
Torga Kak M3MeHeHus [esiTe/IbHOCTU TO/10B-
HOTO MO3ra, Bbi3BaHHbIE a/IKOrONbHOW UHTOK-
cukauuei opraHvusmMa, BbisiBNsSieT npoba ¢o-
TOCTUMYNSLUN.
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Tabnvua 2
MokazaTenun 33 Npn dyHKUMOHa IbHbIX NPpobax
MokasaTenu, MPynnbl ncnbiTyeMblX
ea. N3Mm. I i AV, \Y,
Mpob6a akTuneBaunm (0TKpbIBaHWE rnas)
VHgeKe a-purma, % 4,33 19,27+ 8,48+ 5,22+ 5,24+
' 0,73# 2,13# 1,47# 1,43# 0,05#
Mpob6a akTuBaL MM (3aKpbIiBaHe r/1as)
. 0 7,53t 36,55+ 4,52+ 12,20+ 14,52+
NHpekec a-pyTma, % 0.63 2 254 1 55 222 125
Mpoba poToCTUMYNALUNN
Max ycBanBaemasi 9,20+ 9,23+ 7,55+ 3,22+ 11,00+
yactTorapnrTma, 'y, 2,40 2,42 1,03# 0,26

MpyviedaHVie: 3aecb U aasiee: #- 4OCTOBEPHOCTb Paz/ MU B CpaBHEHWM C (DOHOBOM

aKTVBHOCTLIO (P<0,05).

Mpy rMNEepBEHTUIALUN Y UCMbITYEMbIX
Takxe Obl/In OTMeYeHbl onpefenieHHble pas-
NINYNA MO CPaBHEHWUIKD C COCTOSAHMEM TMOKOSA
(Tabn. 3).

Mpn aTOM cpefHue 3HayYeHUs aMmnanTy-
Abl a-puTMa Haj NieBbiM Monywapuem mnpu
[aHHON (PyHKUMOHAaNbHOW npobe, B cpaBHe-
HAUM C nokasaTesiiMu (DOHOBOW aKTUBHOCTW,
N3MEHANNCL He3HaunTesbHO. PasHuuya no
CpaBHEHUIO C POHOBLIMW 3HAYEHUAMU MO MO-
KasaTtenlo MakCuMasibHOW amnanTyabl a-puT-
Ma Haj NneBbliM nosywapuem 6bisia TONbKO Y
NN C ankorosibHOM WHTOKCuKauunein. [loka-
3atenn a-puTMa Hag npasbiM nonywapuem
Yy UCMbITYEMbIX, UMEKLWMX Pa3/IM4Horo poaa
4yepenHo-MO3roBble TpaBMbl, MpuU AaHHOMN
pyHKUMOHaNbLHON npobe B cpaBHEHUU € ¢ho-
HOM ObI/ BABOE HWXe. VIHAEeKC a-putMa npu
rMNepBeHTUNALUMN Yy ncnbityemolx Il rpynnbi
661 Ha 31% Hwxe, y nauneHtos u3 IV rpyn-
Nnbl Ha 58% Bbille N0 CpPpaBHEHUIO C MOKOEM.
MokasaTesin MakCuMasnibHONn aMnanTyabl HN3-
KoyacTtoTHoro B-putma y ncnbityemsbix Il rpyn-

Nbl NpY AaHHOW npobe cHu3nnmncb Ha 41%,
V - nosbicunncb 6osiee, Yem B ABa pasa no
CpaBHEHU C (POHOBbLIMUK 3HaYeHUAMU. WH-
[eKC [aHHOro putma Hag JsieBbiM nonywapu-
eM Mnpu TMNepBeHTUNALMN Yy UCnbITyemMbix IV
rpynnbl cHM3unca Ha 34% nNo cpaBHEHUID C
poHom. COOTBETCTBYHLLNIA NokKasatesib Hapg
npasbIiM Nosiyliapnem MNOBbICU/ICA Y UCTbITY-
€MbIX KOHTPONSA, Yy N1l C YMEPEHHOW [0301
ankorona ny naymeHtos ¢ XA3.

B | rpynne ucnbiTyeMbIX MpU TMNepBeH-
TUNAUMN Habnganum 3HauuTesIbHOe CHUXe-
HMe MaKCMMaslbHOWN amMnauTyAbl BblCOKOYa-
CTOTHOro B-puTmMa no cpaBHEHU C (PpOHOM
(cm. Tabn. 3). Y ucnbiTyeMblX C Beretococy-
OVCTOW [UCTOHMEN MakcumasibHas amnau-
TyAa [AaHHOro putMma ysennuymnacb Ha 61%,
y NauMeHToB C pas/IM4HOro poga yYepenHo-
MO3roBbIMW TpaBMaMu cHu3nnacb Ha 42%
Mo CpaBHEHUIO C (OHOM. 3HauuTenbHoe
CHWXEeHUe faHHOro nokasartensa Habnwoganu
TakKke y ncnolityembix IV rpynnbl no cpasHe-
HUIO C COCTOSAHMEM MOKOA.
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Tabnmua 3
MokasaTenn 33 Nnpu rMnepeBeH T NNALNN
MokasaTtenwu, Mpynnbl MCNbITYeEMbIX
€a. N3M. I I i \Y; \Y;
NokasaTenn a-pyurTma

Max amnnutyga Haj, 57,50+ 86.50+ 47,22+ 27 44+ 4150+
NeBbIM Nonywapu- 319 1114 0'80
eMm, MKB 2,13 6,17 ) ) ,
CpepgHaa amnnutyga
Haj neBbIM nonywa- 11,33+ Zg’ggi 90’5035 6,28+ 101’igi
prnem, MkB 11 ; ’ 0,44 :
g/lax amnnntypa Hap, 55 33+ 164,52+ 42,24+ 38 33+ 45 50+

paBbiM Nonywapu- 12 18% 3164
em, MKB 6,17 ’ 2,13 1,45# ,
CpepHas awnavtypa o 26,50+ 10,10+ 6,28+ 11 55+
Ha/ npasbiM MNONY- 5733 L 65 166
wapuem, MkB ’ 2,43 0,17# : :
JomuHupyouwaa ya- 10,07+ 10,40+ 10,62+ 10,20+ 10,10+
cToTa, Ny 0,09 1,12 0,16 0,80 0,08
VHgeke, % 13,00+ 35,50+ 16,00+ 17,55+ 21,55+2,20

1,44 3,13# 2,13 1,72#
MokasaTenun HM3Ko4vacToTHoOrofi-puTMma
Max amnauntyaa, 40,44+ 34,33+ 24,50+ 42,33+ 43,65+
MKB 1,17 2,43# 2,50 2,45 2,45#
CpepgHasa amnaunTy- 6,60+ 7,45+ 7,50+ 4 25+ 5,50+
na, MkB 0,06# 1,13 1,48 0,25 0,09
MHAaeKc puTMa Ha,
neéqblm n%nymapv;c-" 2,27+ 2,55% 7,33% 3,02¢ 3,95
em. % 0,22 0,14 1,33 0,12# 0,40
MHaoekc putmMa Ha,
nprbIM%OHymapﬁ;_ 9,27+ 3,554 9,33+ 6,02+ 4,55+
0,44# 0,44 2,45 0,07# 0,06#

eM, %

CpefHve 3HavyeHuUs amnauTygbl npu uns-
yyaeMol (oyHKUMOHanbHoOW npobe B cpas-
HEHUN C (POHOM CHU3UINCL TONLKO B KOHTP-
ofie, B OCTa/lbHbIX rpynnax [OCTOBEPHOA
pasHuubl He 3aperucTpupoBaHo. WHAekc
puTMa Hag NeBbiM MONylWapuem B KOHTpose
NMOBbICU/ICA NPU TUNEPBEHTUNALMN BABOE, B
oCTa/lbHbIX rpynnax He nameHuncs. NameHe-
HWIA NO COOTBETCTBYHLLEMY NOKasaTento Hag

npaBbIM nonywapvem npu nayvyaemom (yHk-
LMOHaNIbHOW Npobe Takxe He 3aperncTpupo-
BaHO. lIcxoas M3 NOJIyYeHHbIX AaHHbIX, NPo-
6a rMnepBeHTUNALUN, TakkKe Kak U peakums
aKTusauuun, no3BosifAeT OUEeHUTb HapyLleHus
06LLEeMO3roBO AeATeNbHOCTN, Bbl3BaHHbIE
COCYyAUCTLIMW W TpaBMaTUYECKUMWU NaToso-
rmamMn, a Takxe 3aboneBaHusiMu, 00YCOB-
NeHHbIMn X[A3.
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3akntyeHne. Takum obpasom, npu do-
HOBOW 3anncu 3nekTposHuedanorpaMmbl y
npakTuyeckn 340POBbIX UCMbITYEMbIX BblSiB-
NleH opraHn3oBaHHbIn TUN 33, y NauneHToB
C pas3/IMYHbIMU HapPYLIEHUAMMN - YMEPEHHbIE
AndpdysHble M3MeHeHna 6uonoTeHumnanos
rO/IOBHOTO MoO3ra WnauM Jsierkas [Ae3opraHu-
3aums a-putma. JlokanbHOW W NapoKCus-
MasibHOM NaTo/I0rN4YecKoil akTUBHOCTU Kak B
KOHTPOJIbHOM, Tak M B OMbITHbIX Fpynnax He
3aperncTpmpoBaHo. Y nauyMeHToB C HapyLue-
HUAMKW pPa3HOro xapakrtepa BbisiBieHa 6onee
HMU3Kas peakTUBHOCTb Ha (DYHKUMOHasIbHble
Npo6bl N0 CpaBHEHMIO C MPaKTUYECKN 340pO0-
BbIMW UCMNbITyeMbIMU. [po6bl akTuBauum wu
TMNEePBEHTUNALNN ABMSAIOTCA AEWCTBEHHbI-
MU MeTOo[amMu OLEHKM HapyleHnii 6uoanek-
TPUYECKON aKTMBHOCTM FOJIOBHOTO MO3ra co-
CyANCTOro, TpaBMaTM4yeckoro xapakrepos, a
Takke CBSA3aHHbIX C XPOHUYECKON ANCLUPKY-
NATOPHOW 3Huedanonatueit. Mpoba dgoTo-
CTUMYNAUUN BbIBNAET U3MeHeHus obuie-
MO3roBoli [AeATeNbHOCTU, 0O0YC/I0BNIEHHbIE
asIKOrosIbHON MHTOKCUKaLMeln opraHusma.
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