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KOMII'IOTEPHUI AHAJII3 3MIH CTPYKTYPU HIYHOT'O
CHY XBOPUX HA EHHE®AJIOITATIIO IITJI BIINIMBOM
I'EOMAT'HITHUX BYP

3a gomomorow Komm'torepHoro komiuiekcy "Helipon-CrnexTtp+"  mpoBeneHO
00’€KTHBHE JOCITIDKEHHS HIYHOrO CcHYy (mojlicomHorpadis) y XBOpHX Ha eHIedanonarii.
3’5COBaHO, IO B MEPiO 3POCTAHHs HAMPYKEHOCTI TEOMATHITHOTO MOJIS PEECTPYIOTHCS 3MIHH
CTPYKTYPH HIYHOTO CHY, fAKi BiZOOpakaloTh BHpaKeHy 3MiHy OanaHcy (yHKIiOHYBaHHS
COMHOTCHHOI CHCTEMH MEXaHi3MIiB Ta aKTHBYIOYOI CHCTEMH 3 IPCBATIOBAHHIM MEXaHI3MIiB
aKTHUBAIli{, [0 HApOCTa€ 3a CTyIEHEM BHUPAXCHOCTI 3aJIe)KHO BiJ cTanii eHmedaomarii.
Tabn.: 2. bibmiorp.: 18 Ha3B.

KuarouoBi cioBa: cTpykTypa HIYHOTO CHY, TONICOMHOTpadis, TeoMarHiTHi OypH,
eHnedanomnaris.

ITocTanoBKa npooJieMH. CepueBo-cyanHHI1 Ta 30KpemMa
1epeOpOBaCKYIIAPHI 3aXBOPIOBAHHS TOCIAIOTh OJHE 3 TMEpIIUX MICIb 3a
PO3MOBCIOKEHICTIO, CMEPTHICTIO 1 YaCTOTOIO 1HBamiai3amii B YKpaiHi Ta CBITi
[1 - 5]. XponiuHa CyIMHHO-MO3KOBa HEIOCTATHICTH peecTpyeThes y 20 — 30%
oci0 mpaie3naTHOrO BiKY. 3a CHOCTEPEKEHHSIMH OUIBIIOCTI JIOCHITHUKIB
[2,3,5] HaifOIbII YacTMMU NPUYMHAMH MOPYIICHHS KPOBOIOCTAYaHHS
TOJIOBHOTO MO3KY € TillEpTOHIYHA XBOPOOa, arepoCKiIepo3 MaricTpajlbHUX
aprepiii ronoBu ab6o mmi. Cepen (akTopiB pHU3UKY JIE€KOMIIEHCALl
riMepTOHIYHOI Ta aTepOCKIEPOTUYHOI eHIledanonarii 3Ha4He MICIE HAJIEeKHUTh
3MIHaM T€OMAarHiTHOrO CTaHy B IMepioA MAarHiTHUX Oyp, KOJM KUIbKICTb
iH(papKTiB MioKapjaa 3pocTae B 2,5 pa3H, a T'OCTPUX MOPYIIEHb MO3KOBOTO
KpoBooOiry 'y 2 pasm [5,6]. Tomy akTyanbHICTh BHU3HAYEHHS
HEeMpodi310J0riUHMX MeEXaHI3MIB JeKOMIIeHcalii XBOpUX Ha eHuedanonarii
CYIMHHOTO T€He3y IIiJl BIUIMBOM TI€OMAarHiTHUX 30ypioBaHb HE BHUKJIHMKA€E

CYMHIBY.
Amnaniz Jgireparypu. Ha ceoromni chopmyBanmucs pi3Hi MAXOTH 0
MOLIYKY MEXaHI3MIB BIUIMBY COHSYHOI AaKTUBHOCTI Ha JKHMBI OPraHI3MU:

© B.IL Cyxopyxkog, l.A. Cep6inenko, FO.B. boert, JI.II. 3a6poxina, 2016

144



BecmHuk HTY "XIN", 2016, Ne 21 (1193)

MartiTHa TrirnoTe3a, METeOPOIOTIYHUHN MiAXi/l, reoI3UNIHUA MEXaHI3M BILIUBY,
Teopiss KomuBaHb. € Oararo Trimore3 IO  iHTepHpeTauii MexaHi3MiB
MarHiToOioornunux edekriB: rimore3a J[k. Ilikkapmi, Teopiss MarHiTHOTO
napaMeTpUYHOTO pe3oHaHcy y Oiocuctemax Ta iH. OnHI€0 3 OCTaHHIX €
Teopis amanrariiiinoro crpecy [7]. [IpumyckaeTscs, 1Mo reoMarHiTHi Oypu €
CTpecOopHUM (aKTOpPOM [UIs OpraHi3My JIIOAMHHU, OJHAK, Ha JYMKY
JIOCITITHUKIB, HE MOKHA BUKJIIOYMTH ¥ 1HIII MexaHi3mu [7 — 9]. BcranosneHo,
10 OCOOJMMBO YYTIIMBMMH JI0 BIUIMBY MarHiTHHX Oyp € CepleBO-CYIMHHA Ta
HepBoBa cucremu [7 —10]. B mepiox Oyp BHSBISIMCH Pi3Hi (QYHKI[IOHATBHI
pO3JIaau: TOPYIICHHS CEPIIEBOTO PUTMY, IMIJBUIICHHS apTEPialibHOTO THUCKY,
3MCHIIICHHS BapiaOeIIbHOCTI CEPIIEBUX CKOPOYCHb, 3MIHCHHS PEOJIOTTYHHX
XapaKTepUCTUK KPOBI Ta KamUIAPHOTO KPOBOTOKY, MNMOCHJICHHS arperarii
epuTpouuTiB Ta iHw [7, 9, 11]. Bigomo, 1110 K y IpaKTUYHO 3I0POBUX, TAK 1y
XBOpUX, UYTIUBHM JIO BIUIMBY Oararbox ¢aktopiB € coH [12-—18].
[Topy1ieHHsT UKy COH — HECHAaHHS CIIOCTEPIraeThCsl MPU MarHiTHUX Oypax
0COONMBO Yy XBOPHUX Ha CEpUEBO-CYIMHHI 3axBoproBaHHs. OmHak, 10
TENEepilIHBOr0 Yacy HE BH3HAYeHI OCOOMMBOCTI HEpodi3i0d0TiHHUX
MEXaHi3MiB TOPYIIEHb HIYHOTO CHY MpPH 3MiHAX T€OMAarHiTHUX BIUIMBIB Yy
NPaKTUYHO 3I0POBHX Ta XBOPHUX HA CYJMHHI eHIle]aomnarii.

Meta po6oTu. BusiBiieHHST 3MiH CTPYKTYpH HIYHOTO CHY y XBOPHX Ha
eHnedanonarii TinepToHIYHOrO Ta aTePOCKICPOTUYHOrO IeHE3y IiJl BILIUBOM
TE€OMarHiTHUX Oyp.

IMonicomuorpagisi.  O0’exkTHBHE  JIOCHIPKEHHS  HIYHOTO  CHY
(momicomHorpadisi) y XBOpuUX Ha eHIedanonarii arepocKIepoTHYHOIO Ta
FINEePTOHIYHOIO TEHEe3y MPOBOJAMIOCH 3a JOMNOMOIO  KOMI'FOTEPHOIO
komruiekcy "Helipon-Criektp+" 3 oqHOUACHOIO O€3MEPEPBHOIO PEECTPAIIIEI0
eJIeKTpoeHIIeanorpaMu (EED), €JIEKTPOOKYJIOTpaMH (EOD),
enekrpomiorpamu (EMI) ta enexrpokapaiorpamu (EKI'). Byno Bukopucrano
4oTHpU MoHomnoysipHUX KaHanu EEI': nBa neHTpanbHHMX 1 JBa MOTHIMYHUX
BIJIBEJICHHS 13 TPaBoi Ta JIIBOi MiBKY/JIb TOJIOBHOTO MO3Ky; 2 kaHamu EOI 3
JBOTO Ta MpaBoro oka; oauH kaHai EMI 3 ob6nacti migbopigas Ta oAuH KaHal
EKI' 3 HIXKHBOT YaCTUHU TPYJHOI KIITHHU NO CEPEeIUHHO-KIIOUYMYHIA JiHII.
Omuinka ctamiif i ¢a3 cHy 3ailicHIOBalach 3a MiKHApOIHOI Kiach(iKali€ero
cramii 1 ¢a3 cHy. OIIHIOBAINCH HACTYNMHI CTaHAAPTHI TapamMeTpH CHY:
TPUBAJICTh CHY; Yac 3aCHMHaHHS; TPUBAJICTb 1 BIACOTOK HECIAaHHS B IMEpioX
CHY; KUIBKICTh MPOOY/PKEHD; 1HIEKC €(PEKTUBHOCTI CHY; KUIBKICTh LIUKIIB CHY;
JaTeHTHI nepioau ctaaii i a3 cuy; tpusamicte Cl, C2, C3, C4 craniii ¢pasu
noBUIbHOXBWIKLOBOTO cHY (PIIC), dazu mBuakoro cuy (PUIC), a Takox ix
IPEACTaBICHICTh Y BIICOTKAX; KUIbKICTh CETMEHTIB, X CEpeAHs TPUBATICTh B
cTajisax 1 ¢azax cHy.

PiBenp 30ypeHOCTI T'€OMarHiTHOrO MOJsl OI[IHIOBAaBCA 3a JOMOMOTOIO
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IHTErpaJIbHOrO  TOKa3HMKa — IutaHerapHoro Kp-inpekcy. IIpoeneno
CHIBCTABJICHHA JaHMX TOJicoMHOrpadii Ha TIi MOMIpHOI T€OMAarHiTHOL
cutyanii (ITTMC) — tpuroguanuii Kp-iaaekc Bix 0 go 3 GaniB, 1000BUi HE
nepesuiryBaB 20 6aniB Ta Ha T akTUBHOI reoMarHitHOi cutyauii (AIMC) —
tpuroguHHuil  Kp-iHaekc mo 5 OamiB, mo6oBwit Big 20 mo 30 Oarmis.
JloCTOBIpHICTH BiAIMIHHOCTEH MiX TpYHaMH CIIOCTEPEKEHHS PO3paxoByBaIach
3a JIOTIOMOTOI0 HeapaMeTPUIHOTOo KpuTepito ManHa-YiTHi.

PesynabratH  fgocaiiikeHHs. BcraHoBieHo, 1m0 Yy XBOpHUX Ha
ennedaonarii 1 craaii HaBiTH MPH BIACYTHOCTI CKapr 1 KJIIHIYHHUX IPOSBIB
NOpYIIEHb CHY B TMEpioJl 3pOCTAHHS HANPYXEHOCTI T'€OMAarHiTHOTO IIOJIs
PEECTPYIOTBCS 3MIHU CTPYKTYPH HIYHOTO CHY, a caMe CKOPOYCHHsS TITHOOKOTO
MOBUTFHOXBHIILOBOTO CHY, 0COOIHMBO cTasii C4, 3017bIIeHHs YUCa KOPOTKHX
poOyIKEeHb, 0 He (iKCYyIThCS B am'sati XxBoporo (B Tadi. 1).

Tabmmns 1
[oka3HukH HIYHOTO CHY Y XBOpHX Ha eHuedanonartii 1 craaii mpu
PI3HHX T€OMAarHITHUX CHTYaIlisiX

Hanpy»xenicTs reoMarHiTHOTO
IMoka3HHUK HIYHOTO CHY TT0JIst
IIIrMcC AT'MC

Yac 3acuHaHHS, XB. 10,5+1,3 24,542 3%
TpuBaicTh CHY, XB. 318,3+31,7 280,1+£22,7
Tpusanicts crazii C1, xB. 19,5+6,8 36,5+11,4
Tpusanicts cragii C2, xB. 123,5+15,8 117,5+12.9
Tpusanicts crazii C3, XB. 42,0+9,4 34,7157
Tpusanicts crazii C4, xB. 67,2+5.9 37,5+3,1*
TpuBaicTh JIeNbTa-CHY, XB. 109,249,1 712,2+5.3%
Tpusamnicts OIIC, xB. 252,0+20,1 226,2+25,1
Tpusanicts PUIC, xB. 66,1+8.3 53,9+7.4
TpuBasicTh MUILHYBAHHSI, XB. 34,5£11,8 62,5+10,7
KinbkicTh poOyIKeHb. 25,4423 39,8+3,2*
KinLKiCTL MPOOYKEHb, 1110 3.140,9 10,442, 1%
Oinblne 3 XB.

Innexc edexTuBHOCTI CHY, %0 89,6+8,1 64,9+4,9*
Uwciio 3aBepIieHnx MUKIIIB CHY 3,7£1,9 2,9+1,5

[pumitka: * — p < 0,05, KOCTOBIpHICTH BIAMIHHOCTEH 3a KpuTepieM MaHHa-
ViTHi.

Ckapru XBOpUX Ha TOTIPIIEHHS CHY KOPEIIOIOTh BXe 3 Oijblie
BUPQKEHUMHU MOPYUICHHSMHU CTPYKTYPH HIYHOTO CHY (30UIbLICHHS Yacy
3aCHHAHHS, YacTi TpHBajJl MPOOYIKEHHS, 3a PaxXyHOK SIKMX PEeECTPYEThCS
3MEHUICHHS 1H/IeKCY €(DeKTUBHOCTI CHY).

VY xBopux Ha eHuedanomnarii 2 crajiil HaBiThb HPU BIJCYTHOCTI SKHX-
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HeOyIb CKapr miJ dYac 3MiHM HampyKEHOCTI TE€OMarHiTHOro  TOJIs
PEECTPYIOTBbCS TOPYIIEHHS CTPYKTYpM HIYHOTO CHY, a caMe 3Ha4yHe
CKOPOYCHHSI JIeNIbTa-CHY, CKOPOUCHHS (ha3u OUCTPOTro CHY, YacTi TPUBaIl HIYHI
npoOyIKEeHHS, 1110 MPU3BOIATH 0 3MEHIICHHS 1HAEKCY e(heKTUBHOCTI CHY (B
Tab1. 2).

Tabnumsg 2
[Toxa3HuKH HIYHOTO CHY Y XBOpHX Ha eHuedanonartii 2 craaii npu
PI3HHX T€OMarHiTHAX CUTYaIlisiX

Hanpy»xenicTs reoMarHiTHOTO
IToka3HHUK HIYHOTO CHY TIOJIS

Irmc AI'MC
Yac 3acuHaHHs, XB. 18,5+3,5 11,5+4,7
TpuBaJicTh CHY, XB. 320,4+29,1 146,1+11,2*
Tpusamnicts crazii C1, xB. 52,1+7.9 86,1+21,4
Tpusamnicts cragii C2, xB. 148,2+25,8 86,5+27,1
Tpusanicts crazii C3, XB. 28,9+3.4 14,2+2,1%*
Tpusanicts crazii C4, xB. 37,1+4,1 19,3+£2,2%*
TpuBaicTh JIeNbTa-CHY, XB. 66,0+3,3 43,542, 7*
Tpusamnicts OIIC, xB. 266,3+11,3 120,1+9,1*
Tpusanictes PUIC, xB. 54,1+5,1 33,5+3,2*
TpuBaicTh NUIBHYBAHHS, XB. 72,7+£36,2 234,0+£33,7
KinbkicTh poOyIKeHb 30,3+3,1 58,3+2,1*
KinLKiCTL MPOOYKEHb, 1110 42411 29,1431 %
OinbIe 3 XB.
Innekc edextuBHOCTI CHY, %0 76,523 51,3+1 4%**
Uwcio 3aBepIIeHrX HUKIIB CHY 2,4+0,7 1,5+0,2

[pumitka: * — p < 0,05, ** — p < 0,01, AOCTOBIpHICTH BiAMIHHOCTEH 3a
KpHuTepieM MaHHa-YiTHi.

3a 1 — 2 nobu no MarHiTHOi Oypi BHpa3HICTh MOPYLIEHb CTPYKTYpH
HIYHOTO CHYy Iie Ounble 3pocTana ¥ 30epirajach MNpoTsaroM 2 110 micis
marHiTHOi Oypu. IIpm 3 cranii eHuedanonarii crocrepiragocs NOpYIIEHHS
HUPKAJHUX PHUTMIB 13 MOAPIOHEHHMMH €Mi30AaMHU CHY MpOTATroM 100U i
peecTpaiiero  BHPaXEHUX mepeOyrnoB  (QYHKIIOHYBaHHS  COMHOT€HHHUX
MEXaHI13MIB MO3KY.

BucHoBkH. 3a JOMOMOro0 KOMIT IOTEPHOTO KOMIUIEKCY MPOBEICHO
KOMIUJIEKCHUM aHami3 3MiH CTPYKTYpH HIYHOTO CHY y XBOpPHX Ha
eHuedanomnarii TineproHIYHOTO Ta aTePOCKIEPOTHMYHOTO TEHEe3y MpHU 3MiHi
TEOMAarHiTHUX BIUIMBIB. Pe3ynbrard KOMIUJIEKCHOTO aHaji3y O3BOJIIIH
OOIPYHTOBaHO BBaXaTH, LI0 B TMepioJg TeOMarHiTHuX Oyp BiAOyBaeTbcs
BHpa)keHa 3MiHa OanaHcy (YHKI[IOHYBaHHS COMHOT'€HHOI CUCTEMH MEXaHI3MiB
Ta aKTUBYIOUOi CHCTEMH TOJIOBHOTO MO3KY 3 HPEBATIOBAHHSAM MEXaHi3MiB
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aKTHBAIlll, SKI HApOCTAIOTh 3a CTYNEHEM BHPAXCHOCTI 3aJeKHO BiJa CTafli
eHnedanonarii Ta BiJi CTaHy aJanTaniiHO-KOMIEHCATOPHUX MEXaHI3MiB.
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Komn’rorepuuii aHaji3 3MiH CTPYKTYpH Hi4YHOIO CHy XBOpHMX Ha eHuedaJonarii
nig BmuBoM reomarHitHux O0yp / Cyxopykos B.I., Cep6inenxo I1.A., Bosr [0.B.,
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3a momomoror KoM oTepHoro kommuiekcy "Heipor-Crektp+"  mpoBeneHO
00’€KTHBHE IOCHI[KEHHS HIYHOTO CHY (mosricoMHOrpadis) y XBOpHUX Ha eHIedaomnarii.
3’s1cOBaHO, IO B MEPiOJ 3pOCTAHHS HANIPYKEHOCTI TE€OMAarHIiTHOTO IIOJISI PEECTPYIOTHCS 3MIHH
CTPYKTYPH HIYHOTO CHY, fAKi BiZoOpakaloTh BHpaKeHy 3MiHy OanaHcy (yHKIIOHYBaHHS
COMHOTCHHOI CHCTEMH MEXaHI3MiB Ta aKTHBYIOYOI CHCTEMH 3 IPEBAIIOBaHHSIM MEXaHi3MiB
aKTHBAIlii, [0 HApOCTa€e 3a CTyIEHEM BHUPAXCHOCTI 3aJIeKHO BiI cTanii eHmedaomarii.
Tabm.: 2. biomiorp.: 18 Ha3B.

KarouoBi cioBa: crpykrypa HIYHOrO CHy, MHOJicOMHOrpadis, reoMarHitHi Oypw,
eniedanonaris.

YK 616.831-008.64-02:613.168:612.014.426

KoMnboTepHblii aHAJIM3 HM3MEHEHMil CTPYKTYpPbl HOYHOIO CHa Yy O00JIbHBIX
sHUedasonaTveii moa BJUSHMeM reoMarHutHbix Oyps, / Cyxopykos B.H.,
CepOunenxo U.A., bosr 10.B., 3a0poamna JLII. // Becmuxk HTY "XIIN". Cepus:
Uudopmaruka u mogenupoBanue. — XappkoB: HTY "XIIN". — 2016. — Ne 21 (1193). — C. 144
—151.

C nomowmplo  KoMmmbloTepHoro  kommiekca  "HeilpoH-Cnektp+"  mpoBeaeHO
00BEKTHBHOE UCCIICIOBAHUE HOYHOTO CHA (ToIrcOMHOTpadus) y O0NbHBIX dHIIehanonaTuei.
HOKaSaHO, YTO B INICPUO MOBBIMICHUA HAIIPAXKCHHOCTU I'COMArHUTHOTO MMOJISI pETUCTPUPYIOTCA
M3MEHEHHsI CTPYKTYPbl HOUHOTO CHa, KOTOPHIE OTPa)KaloT BBIPAKEHHOE M3MEHEeHue OalaHca
q)yHKHI/IOHI/IpOBaHI/ISI COMHOTCHHOM CHCTEMBl MEXaHU3MOB H aKTHBprIOHIeﬁ CHCTEMBI C
MMPpEBAJIMPOBAHUEM MECXAaHU3MOB AaKTUBAlMU, YTO HApACTAalOT MO CTCIICHU BBLIPAXKCHHOCTH B
3aBUCHMOCTH OT cTajiny dHuedanonaruu. Tabdmn.: 2. bubnuorp. 18 Ha3s.

KnioueBble cioBa: CTpyKTypa HOYHOTO CHA, ITOJMCOMHOTpadus, reOMarHuTHbIE OypH,
sHIeamonaTus.
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Computer analysis of changes in structure of night sleep of patients with
encephalopathy under the influence of geomagnetic storms / Sukhorukov V..,
Serbinenko I.A., Bovt Yu.V., Zabrodina L.P. // Herald of the National Technical University
"KhPI". Subject issue: Information Science and Modelling. — Kharkov: NTU "KhPI". — 2016.
—Ne 21 (1193). — P. 144 — 151.

By means of a computer complex "Neuron-Spectrum +" an objective overnight sleep
study (polysomnography) in patients with encephalopathy was conducted. It is shown that in
the period of increased intensity of the geomagnetic field changes in structure of night sleep
are registered. These changes reflect a pronounced shift in balance of functioning mechanisms
of somnogenic and activating systems with predominance of the activation mechanisms,
which are growing in severity depending on the stage of encephalopathy. Tabl.: 2. Refs.: 18
titles.

Keywords: structure of night sleep, polysomnography, geomagnetic storm,
encephalopathy.
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