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TEXHOJIOI'ISA EJIEKTPOMATHITHOI AKTUBI3ALIIT
TKAHUHHUX CTPYKTYP OPTAHI3MY

B crarTi po3misHYTO pilmicHHS NpOOJeMH MiJBUINCHHS SKOCTI Tepamii B ceaHcax
€JISKTPOMArHiTHOTO BIUIMBY 32 PaXyHOK IiJIBHILEHHS TOYHOCTI JIOKaJIi3alii MpOMEHIO BIUIUBY
Ha oOpaHili 00JacTi ONpPOMIHEHHs, 3HW)KEHHS pIBHS Mapa3suTHOTO BIUIMBY Ha CYCiIHI
CTPYKTYPH OpraHi3My Ta CHCTEMH 3aXHCTy Bil JecTaOulizyrounx (axkTopiB, IO B IJIOMY
3a0e3MeuyeThcs CHCTEMOIO YIIPABIIHHS AKICTIO TepaneBTHYHUX mociyr. bibmiorp: 10 Ha3B.

Kiio4oBi ciioBa: sKicTh Teparii, €IeKTPOMAarHiTHHH BIUIMB, CTPYKTypa OpTraHi3My,
TOYHICTB JIOKaTi3alii IPOMEHIO BIUIUBY.

IlocTraHOBKa mnpo6GJsieMHM. BukopuctanHs pi3HOMaHITHUX 3aco0iB
iHpopMalii mpu eIeKTPOMArHiTHOMY BIUIMBI Ha OlOCTPYKTYpH B HAyKOBHX
JOCTIKEHHAX 3 010(i3uKH Ta O10€TEKTPOHIKH, MPAKTUYHIN METUITMHI HAOYII0
HIMpoOKoro xapakrtepy. Ilpu mpomy HeoOXijHa po3poOKa TEOPETUYHUX 3acajl
dbopMyBaHHS €IIEKTPOMArHITHUX CHUTHAJIB Ta BIANOBIAHOI amapaTHOL
mIaThopMHu  JUIT TIEPEHOCY EJIEKTPOMAarHiTHUX 1H(GOpPMAIIHHUX CHUTHAJIB
3alporpamMoOBaHOTO BIUTUBY Ha OIOCTPYKTYypu 10 camux o00’ektiB. lLle
JI0O3BOJIUTh BUPIMIMTH TpoOJeMy afanTaiii 10 OCOOIMBOCTEH OpraHi3MiB
mapaMeTpiB E€JIeKTPOMArHITHOTO BIUIMBY Ha 0i000’€kT. B 3B’s3Ky 3 1UM
HE0OXiHO, MO0 mepenaya pPO3TIITHYTUX CHUTHAIIB MO KaHajaX CHUCTEMHU HE
MPUBOJIMIA IO IEPEKPYUCHHS €JIEKTPOMArHiTHOT 0OO0JIOHKH, IO CTBOPIOETHCS
HaBKOJIO 00’ €KTY.

AHaJji3 giteparypu. OkpeMi actiekTH 1301bp0BaHoOi Aii Maraito- i HBY
BIUIMBIB Ha O10CTPYKTYPH PO3TIISIHYTI B PsiZii pOOIT aBTOPUTETHHUX JOCIIITHUKIB
[1 — 4], ane xuBi icTOTH cHOPMYBATHUCh MiJ] HOCTIHHUM CIIOTYYSHUM BIUTMBOM
marHito- Ta HBY 4YuMHHUKIB $K BiJ MardiTHOro Imojas 3eMil, Tak 1
eJIEKTPOMArHITHUX TOJIB, IO 3HAXOJATHCA B 30HI Pagionpo30poCTi 3eMHOI
armocdepu [5]. IcHyrOTh cepiliHi amapaTd MiKPOXBHUJIBLOBOTO OMPOMIHEHHS
tuny "Jlya" 3 momudikauisimu [4]. BoHn omnpomiHOOTE 061000°€KTH uepes
cmabo crpsMOBaHI aHTEHW THUITY BIIKPUTHH KIHEIb XBHJICBOMY, 4Yepe3 IO
dbopMyeThcss  Mallo  JIOKali3oBaHe  omnpoMiHeHHsA. [lomiTHa  yacThHA
MIKPOXBHJILOBOI €HEPrii He BUIIPOMIHIOETHCS Yepe3 BIAOUTTS Bij BIIKPUTOTO
KiHLS XBUJICBOAY. 3HAUHI 3aTpaTy €Heprii BUHUKAIOTh 32 PaXyHOK BiIOUTTS Bij
camoro 00’exTy. Bee 11e nmpuBonuth 10 BTpat 50 — 70% eneprii onpoMiHeHHS.

MeTa ctartTi. Po3poOka mojeneil epeKTUBHOTO IMOIJIMHAHHS HHU3BKO
IHTEHCUBHUX €JIEKTPOMATHITHUX CHUTHAIIB OIOCTPYKTYpaMH 3 BHU3HAYEHOIO
CHEU(IIHOIO TIETO.

Po3poOka meroniB BIUVIMBY €JeKTPOMATHITHUMHM cUrHajgamu. [lpu
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PO3po0IIi MPOIIECIB €JIEKTPOMArHITHOTO TOTJIMHAHHS HEOOX1IHO BPaxOBYBaTH,
II0 CMYyro-mpormyckarodi abo BigOWBaroui OIOCTPYKTYpH, MarmTh abo
PE30HAHCHI MOXJIMBOCTI 0€3 TONIMHAaHHA, ab0  XapaKTepU3YIThCA
3pOCTaHHSAM MMOTIMHAHHA 31 3MIHOIO KyTa maliHHsA. Tak Ha OCHOBI e(deKkTy
"mBHUAKKAX" TIOBEPXHEBHX XBWJIb B IMONIUHAKOYHX CEPEIOBHINAX MOMIINBE
ICHYBaHHSI CTPYKTYp 3 HHU3BKUM KO€(ILI€HTOM BiIOUTTS MpPH BETUKUX KyTax
MaiHHs.

[ToBepxHeBi E-XxBUIII BHHUKAIOTH MIPH TUX 9acTOTaX, JJIS SIKUX XBHJICBE
qucio kg = 21t/ 3a10BOJBHSIE CITiBBiJHOIIEHIO

mm

bﬁslz -1

a U1 moBepXxHeBUX H-XBHIIb k( 3aJI0BOJIBHSIO CITIBBITHOIIICHIO

(m - 0,5)7:

b\[S},z -1

Takum yrHOM, aHATI3 MOJIEI TUCTAHIIITHOTO ONPOMIHIOBAHHS MTOKA3aB,
mo obuparoun kyr mnamiHHs EMII mig dac ompomiHeHHs, HEOOXiITHO
KOHTPOJIIOBaTH PpIBEHb BIAOWTTS CHUTHANIY BiJl TIOBEpXHI OIOCTPYKTYpH,
MiHIMi3ytouu Horo [6].

OcHOBHI THMHM BUIPOMIHIOBa4YiB MarHiTHOro mons (MII), ski
BUKOPHCTOBYIOTBCSI Ha TEMEpIlIHIA yac B MarHiTo01010rii, 11e pi3HOBUIHICTH
MITYYHUX BUIPOMiHIOBauiB Tumy "miHidHMKA npoBigHuk" (JIIT). HampyskeHicTh
noAi0HOTO OMPOMIHIOBaYa BiJOOPaXKAETHCS HACTYITHUM CITiBB1THOLICHHAM

kO: 7m207172737

ko = , m=0,1,2,3.

ne r — Biacranb Big nentpy JIII 1o Touku BuUmpoMiHIOBaHHS; 0 — KyT MiX
Biccro JIIT 1 7; [ — cTpym B IpOBIAHUKY; L — TOBXKHUHA.

B nmanomy posnini migkpeciaeHo, 1m0 Ol0CTPYKTypH (OpMyBalIHCh B
CEpelIOBUINl MAarHiTHOrO Moy 3eMili, SKE MOJENIIOEThCS He "MTy4dHUM"
BUIIPOMIHIOBaYE€M, a MaTEMAaTHYHOK MOJEIUTIO 32 TEOPI€I0 T€OMarHeTU3MY
layca. CkansspHuii MarHiTHU{ TOTEHIIAN #-TO MYJIBTUIONS Ii€i MOIem B
chepuuHiii cuctemi KoopauHaT R, ¢, 0 aHAMTHYHO BiIOOPAKAETHCS
PIBHSIHHSIM HACTYITHOTO BUJTY

1 n
S Z(qnm cosme + h,,,, sin (p)- P (cos 6),
A Rn+l 0

ne q,,, h,, —TOCTiiiHI Koe(pILIEHTH; m — TOPSIAKOBUIA HOMEpP €JIEMEHTApHOIO

U, =

MYJIBTHIIONS 7-TO TIOPSAKY; P, (cose) — mnpuenHani QyHkuii Jlexanapa
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Mepuioro poxy. 3 TOYKU 30py (opMyBaHHS OIOTPOITHHUX IMapaMeTpiB 3BiAcCH
HEOOXiIHO BUJIUIMTH B MEPIIy Yepry BiCEBHH JUMOIBHUN MOMEHT 30HAJIBHOI
rapMmoHiku (n = 1, m = 0), Mar"iTHe MoJie SAKOI HE 3aJICKUTh BiJ] KyTOBOI
KOOpJIMHATH @, 10 3a0e3rmedye piBHOMIpHUN BIUIUB I1i€i ckiamaoBoi MII Ha
6i000’extT. Ilpm mudepenmiroBanni U, 1o koopauHari O omepXuMo
TapMOHIYHUHN PAJ Y BUIJISAII CYMU MYJIBTHIIONIB:

1 = oU
Hy=- i
4an+2 - ae
3 MpaKkTHUYHOI TOYKU 30PY BIAMITHUMO TEpINI TPU TAPMOHIKUA PAAY, a
came:
1 1 1
Hoy=——; Hopp=— Hpy =——
4nR 4nR 4nR

mpu 0= 909 u Q= 0°. Sxmo Buroxk MII BiamoBigae po3missHyTIH Moaeni, TO
0100’ekT B 3alNeXHOCTI Bim BiAcTaHi onpomiHoeTbess MII  o3HaveHOT

CTPYKTYpH.

[IpuiinaBmm B meprioMy HaOmMXkeHH1 [7], MO PO3MISHYTI TPOILECH
HOCATh AJWTHUBHUI XapakTep, BHU3HAYMMO (YHKIIIOHAJT CaMOro IpoLecy
BIUTMBY B HACTYITHOMY BUTJISII:

Mj?(z) » d
[(t); —L—— 1(t, M ¥ (¢)); + (M (1));,

ne I1(t); — dyHKLis o oqHOMY 13 apamerpis 61000°exra 6e3 BrtuBy MHBY;

M f (t) — neskWil KOMIUIEKC TapaMmeTpiB BIUIMBY; M ,g’ (t) — xKoMILIeKC

nepenrkox Bix MHBY Ha BUMIpIOBaIBHO-/11aTHOCTHYHY CUCTEMY.
IIpu mepemkomi  S(f) IMOBIPHICTP TMEPEKPYYEHb BH3HAYAETHCS
HACTYITHUM YUHOM [ 8]

S
P= [f(8)dS=F(U,/o),
Um
TOOTO, TpU MIJABUIIEHHI CHIBBIAHOWICHHsA piBHA curHany U, Ta

CEpEeHbOKBAIPATUYHOTO 3HAYECHHS G MEPELIKOAN IMOBIPHICTh MOXUOKH Pi3KO
3MEHINYEeThCs. Hampukiman, mnpu  TpuiioMi  JIBOXMO3HUIIIHHOTO — CHUTHATY

1leanpHUM TNpuiimadeMm, skumo U, /023 3HAYCHHS P:1,3-10_3, a mnpu

U,, /c=4,5 MaeEMO P:1,3-10_6. TakuM YHMHOM, CHCTEMa aBTOMaTUYHOIO
perymioBanHs TOTYkHOCTI (APII) 3 puHamiyauM niamazoHom B 271b
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3a0e3Me4YnTh JOCTaTHhO BHUCOKUM PIBEHb  BIJACYTHOCTI  IEpPEKpydYEHb
iHpopmauiiiHoro curHany [9, 10].

BucnoBok. OpnepxaHi pe3yibTaTd 3a0e3rnedarh BUCOKO CTaOUTbHHMMA Ta
aJIaNTUBHUNA 10 BIUIMBY JecTaOiIi3yrounx (PakTopiB TeparneBTHYHUI MpoIlec,
OCKIJIbKM B CHCTEMi BHUKIIOYAETHCS IEPEBAHTAXKECHHS BXIJHUX JIAHIIOTIB
npuriMadvis.
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YK 621.394.4.:615.472.03

TexHosorisi  eJeKTPOMArHiTHOI aKTHBi3amili TKAHMHHHUX CTPYKTYP
opra”iamy / KopcynoB A.P. // Bicamk HTY "XIII". Cepis: Iadopmarmka Ta
MoxaemoBaHHs. — Xapki: HTY "XIII". —2016. — Ne 21 (1193). — C. 41 —46.

B crarri po3rmsHyTo pimeHHsS npoOJeMu MiABHIIEHHS SKOCTI Tepamii B
ceaHcax eJIEKTPOMAarHiTHOIO BIUIMBY 3a PaXyHOK ITiIBHUINECHHS TOYHOCTI JIOKAaJIi3amii
MIPOMEHIO BIUIMBY Ha oOpaHiii 06JacTi ONpOMiHEHHS, 3HIDKCHHS PiBHS Tapa3uTHOTO
BIUIMBY Ha CYCiJIHI CTPYKTYpH OpraHi3My Ta CHCTEMH 3aXMCTy BiJ AecTaOimi3yrounx
¢akTopiB, 1O B OUIOMYy 3a0€3MEYyeThCS CHCTEMOIO YNPAaBIiHHSA  SIKICTIO
TepaneBTUIHHX MmociyT. bibmiorp.: 10 Ha3B.

KirouoBi caoBa: sxicte Teparii, €lIeKTpOMarHiTHUI BIUIMB, CTPYKTYpU
OpraHi3My, TOUHICTb JIOKaNi3alii IPOMEHIO BILIUBY.

YK 621.394.4.:615.472.03

TexHOJOTHA €JEKTPOMATHUTHOH AKTHUBH3AIMA TKAHEBBIX CTPYKTYP
opranusma / KopcynoB A.P. // Becamk HTY "XIIN". Cepus: Uudopmartuka u
MoxaenupoBanue. — XappkoB: HTY "XITN". — 2016. — Ne 21 (1193). — C. 41 — 46.

B crathe paccMoTpeHO perieHue TpoOIeMbl TOBBIIICHUS Ka4eCTBO TEPAIHU B
CeaHCcax ANEKTPOMArHUTHOTO BJIMSIHHS 32 CYET IMOBBIIICHUS TOYHOCTH JIOKAIN3AIUU
Jmyda BO3ACHCTBUS Ha W30paHHOW 00acTH OONyYeHHs, CHWKCHUU YPOBHSI
Mapa3uTHOTO BO3JCUCTBUS HA COCEIHUE CTPYKTYPHI OPraHM3Ma M CHUCTEMBI 3aIUTHI
OT JECTa0WIU3UPYIONIMX (PaKTOPOB, HYTO B IEJIOM OOECHEUMBACTCH CHUCTEMOMN
VIIPaBJICHUS KAYECTBOM TEpaleBTHIECCKUX yCiIyr. bubmmorp.: 10 Ha3B.

KiaroueBbie cjoBa: KayecTBO TEpalvH, DICKTPOMATHUTHOE BO3JEHCTBUE,
CTPYKTYPBI OpraHM3Ma, TOYHOCTh JIOKATH3AIMY JTy4a BO3CHCTBHS.

UDC 621.394.4.:615.472.03

Technologi of electromagnetical make more aktive tissue stractures of
organism / Korsunov A.R. // Herald of the National Technical University "KhPI".
Subject issue: Information Science and Modelling. — Kharkov: NTU "KhPI". — 2016.
—No. 21 (1193). —P.41-46

In the article the solution improve the quality of therapy sessions
electromagnetic interference by increasing the accuracy of the localization accuracy
influence beam of radiation exposure on the selected area, reducing the parasitic
effects on adjacent structures of the body and protect the system against destabilizing
factors, which generally ensures the quality management system of therapeutic
services. Refs.: 10 titles.

Keywords: quality of therapeutics, electromagnetic interference, the body
structure, localization accuracy influence beam.
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