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TEXHOJIOI'ISA EJIEKTPOMATHITHOI AKTUBI3ALIIT
TKAHUHHUX CTPYKTYP OPTAHI3MY

B crarTi po3misHYTO pimicHHS NpPOOJEMH MiJBUINCHHS SKOCTI Tepamii B ceaHcax
€JISKTPOMArHiTHOTO BIUIMBY 3a paXyHOK IiJIBHILEHHS TOYHOCTI JIOKaJIi3alii MPOMEHIO BIUIUBY
Ha o0OpaHili 00J3acTi ONpPOMIHEHHS, 3HWKCHHS pIBHA IIapa3MTHOTO BIUIMBY Ha CYCiaHI
CTPYKTYPH OpraHi3My Ta CHCTEMH 3aXHCTy BiJl JecTaOulizyrounx (axkTopiB, IO B IJIOMY
3a0e3MeuyeThcsl CHCTEMOIO YIPABIiHHS AKICTIO TepaneBTHYHUX mociyr. bibmiorp: 10 Ha3s.

KurouoBi cioBa: skicTh Teparrii, eJEKTPOMAarHiTHUH BIUIMB, CTPYKTypa OpraHi3Mmy,
TOYHICTb JIOKAJTi3aIlii MPOMEHIO BILIUBY.

IlocraHOBKa mnpo6JsieMHM. BukopuctanHs pi3HOMaHITHUX 3ac00iB
iHpopMarii mpu eIeKTPOMArHiTHOMY BIUIMBI Ha OlOCTPYKTYypH B HAyKOBHX
JOCIIJKEHHSX 3 010(i3uKN Ta 010€TeKTPOHIKH, TPAKTUYHIM MeaAULIMHI Ha0yIo
IMpPOKOro xapakrepy. IIpu mpomy HeoOXxigHA po3poOKa TEOPETUUHUX 3acajl
¢opMyBaHHS ~€JIEKTPOMArHiTHUX CHUTHAIIB Ta BIAMOBIAHOI amapaTHOl
maThopMH  JUIT TIEPEHOCY EJIEKTPOMAarHiTHUX 1HGOpPMAIIHHUX CHUTHAJIB
3alporpaMoOBaHOr0 BIUIUBY Ha OIOCTPYKTypH 10 camux o00’ekTiB. lle
JIO3BOJIUTh BUPIMIMTH TpoOJeMy ajanTaiii g0 OCOOJIMBOCTEH OpraHi3MiB
napaMeTpiB eNeKTPOMarHiTHOrO BIUIMBY Ha 0i000°e€kT. B 3B’sA3Ky 3 muM
HEoOXiHO, MO0 mepenada pPoO3TISHYTUX CHUTHATIB MO KaHajaX CUCTEMHU HE
NPUBOAMIIA J0 TIEPEKPYUEHHS €IEKTPOMArHiTHOI 00OJIOHKH, 110 CTBOPIOETHCS
HaBKOJIO 00 €KTY.

AHaJgi3 jgiteparypu. OkpeMi acnieKTH 1301b0BaHoi Aii Maraito- i HBY
BIUTMBIB Ha O10CTPYKTYPH PO3TIISIHYTI B PsiZli POOIT aBTOPUTETHHUX JTOCIIITHUKIB
[1 — 4], ane xuBi icTOTH c(hOPMYBAIUCH M1l HOCTIHHUM CIIOTYYCHUM BILTHBOM
MarHiTo- Ta HBY 4uHHHKIB 4K BiJ Mar"iTHoro Ioias 3eMii, TakK 1
€JIGKTPOMArHiTHUX MOJIB, IO 3HAXOAATHCS B 30HI PaioNpo30pOCTi 3eMHOi
armocdepu [5]. IcHyIOTh cepiifHI amapaTtd MIKPOXBHJIBOBOTO OMPOMIHEHHS
tuny "Jlya" 3 momudixauismu [4]. BoHn onmpomiHIOOTH 01000’€KTH uepes
cnabo crpsMOBaHI aHTEHW THUITY BIIKPUTHH KIiHEIb XBUJIEBOMY, Yepe3 IO
dbopMyeThCs  Mallo  JIOKali3oBaHe  omnpoMiHeHHs. [lomiTHa  wacThHA
MIKPOXBHJILOBOI €HEPrii He BUIIPOMIHIOETHCS Yepe3 BIAOWUTTS BiJ BiJKPUTOTO
KIHIIS XBUJIEBOY. 3HAUH1 3aTpaTy €Heprii BUHUKAIOTh 3a PaxXyHOK BiTOUTTS Bix
camoro 00’exty. Bee 1ie npuBonuts 10 BTpat 50 — 70% eHeprii onpoMiHEHHS.

MeTta crarTi. Po3pobka mozeneli epeKTHBHOTO TMOTITMHAHHS HHU3BKO
IHTCHCUBHUX €JIEKTPOMATHITHUX CUTHAJIB OlOCTPYKTypamMH 3 BH3HAUYCHOIO
cnenugigHOIO TIETO.

Po3poOka meroniB BIVIMBY eJIeKTPOMATHITHUMH curhHajgamu. [lpu
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po3po0i11i MPOIIECIB €IEKTPOMArHITHOTO TTOTJIMHAHHS HEOOX1/IHO BPaxOBYBaTH,
IO CMYTo-Tipomyckaiodi abo BigOuBaiodi OIOCTPYKTYpH, MaroTh abo
PE30HAaHCHI MOXIMBOCTI 0€3 TONIMHAHHSA, ab00  XapaKTepU3YyIOThCs
3pOCTaHHSAM MOTIMHAHHA 31 3MIHOIO KyTa majiHHsA. Tak Ha OCHOBI edekry
"MBUAKUX" TOBEPXHEBUX XBWJIb B IOIVIMHAIOUUX CEPEIIOBHINAX MOKIIMBE
ICHYBaHHSI CTPYKTYp 3 HM3BKUM KOe(DIiLli€EHTOM BiIOMTTS MpPH BETUKUX KyTax
MMaiHHA.

[ToBepxHeBi E-xBuIi BUHUKAIOTh MIPH TUX YacTOTAaX, JUIS SIKUX XBHJICBE
qucno kg = 21/ 3aI0BOJBHSIE CITiBBiJHOIIEHIO

mm

b\/e:lz -1

a U1 moBepXxHeBUX H-XBWIIb k( 3aJI0BOJIBHSIO CITIBBITHOIICHIO

(m—O,S)Tc
bﬂS},Z -1

Takum yuHOM, aHaJi3 MOJEN AUCTAHIIIHHOTO ONMPOMIHIOBAaHHSI TTOKAa3aB,
mo obupatoun kyr mnamiHHs EMII mig uac ompomiHEeHHs, HEOOX1ITHO
KOHTPOJIIOBaTH PIBEHb BIAOWTTS CHUTHAIY BIiJ TIOBEpXHI OIOCTPYKTYpH,
MiHIMi3yt04u Horo [6].

OcHOBHI THNM BUIPOMIHIOBa4YiB MarHiTHOrOo mons (MII), ski
BUKOPHCTOBYIOTbCSI Ha TEMEpIlIHIA yac B MarHiTo01010Tii, 11e pi3HOBUIHICTH
MTYYHUX BUIPOMiHIOBauiB Tumty "miHidHMNA npoBigHuk" (JII1). HanpyskeHicTh
noAi0HOTO OMPOMiHIOBaYa BiJOOPaXKAETHCS HACTYITHUM CITiBB1THOLICHHSAM

kO: 7m:()7172737

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

- I1-L
Hg= #2sm9,
4m-r

ne r — BI,Z[CTaHB Big ueHtpy JIII 10 TOYKM BHUIIPOMIHIOBaHHS; O — KyT MiX

Biccro JITT 1 7; I — CTPYM B IIPOBITHUKY; L - JOBKHUHA.

B nmanomy posninmi migkpeciaeHo, 1o Ol0CTPYKTypHu (opMyBaiIHCh B
CEpe/IOBUILl MAarHiTHOrO Moy 3eMil, SKE MOJENIIOEThCS He "MTy4HUM"
BUIIPOMIHIOBaYE€M, a MaTEMAaTHYHOI MOJCIUTIO 32 TEOPI€I0 T€OMarHeTU3MY
layca. CkansspHuii MarHiTHUW TOTEHIIal #-TO MYJIBTUIONS Ii€i Momem B
chepuuHiii cuctemi KoopauHaT R, ¢, 0 aHAMTHYHO BiIOOPAKAETHCS
PIBHSIHHSIM HACTYITHOTO BHUTY

1 n
———— > (qum ©OS M@ + By sin@)- Py (cos0),
4R =

ne q,,, h,, —TOCTiiHI Koe(ILIEHTH; m — HOPSAKOBUIA HOMEP €IEMEHTApHOIO

U, =

MYJIBTUIIONS 7-TO TOpsnKy; B, (cose) — mnpueanani Qyskuii Jlexanapa
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MEepIIoro poxy. 3 TOYKU 30py (opMyBaHHS OIOTPOIHHUX IMapaMeTpiB 3BiACH
HEOOXiIHO BUJUIMTU B MEPIIy Yepry BiCEBHH TUMOIBbHUN MOMEHT 30HAJIBHOI
rapMmoHiku (n = 1, m = 0), MardiTHe MoJie SKOI HE 3aJICKUTh BiJ KYTOBOL
KOOpAMHATH ¢, 110 3a0e3reuye piBHOMIpHHMH BIUIMB Ii€i ckianoBoi MII nHa
61000’exT. Ilpm mudepenmitoBanni U, 1o koopawHati O omepXuMo
TapMOHIYHUHN PAJ Y BUIJISIII CyMU MYJIBTHIIONIB:

1 — oU
Ho =~ n+2 z :
4R n=0 ae
3 MpaKkTHUYHOI TOYKUA 30PY BIAMITUMO TEpINI TPU TAPMOHIKUA PsAy, a
came:
1 1 1
Hoy=——; Hopp=—; Hpy =——
4nR 4nR 4nR

npu 0= 90° u Q= 0°. Sxmo Buroxk MII BiamoBigae po3misiHyTIH Moaei, TO
0100’ekT B 3alMeXHOCTI Bim BiAcTtaHi omnpomiHtoeTbess MII  o3HaueHOT

CTPYKTYpH.

[IpuiinaBmm B meprioMy HaOmMXKeHH1 [7], MO PO3MISHYTI TPOILECH
HOCATh AJWTHUBHUI XapakTep, BHU3HAYMMO (YHKIIIOHAJT CaMOro IpoOLecy
BIUTMBY B HACTYITHOMY BUTJISIII:

Mj.’ (t) » d
() —L—— 11, M (¢)); + T(ME (¢);,

ne I1(t); — byHKLis Mo oqHOMY 13 apameTpis 61000°ekra 6e3 BriuBy MHBY;

M f (t) — neskWil KOMIUIEKC TapaMmeTpiB BIUMBY; M ;?’ (t) — xomIIeKe

neperko/ Bix MHBY Ha BUMipIOBaNIbHO-IaTHOCTUYHY CUCTEMY.
I[Ipu mepemkomi S(f) IMOBIPHICTP TNEPEKPYYEHb BH3HAYAETHCS
HACTYITHUM YUHOM [ 8]

S
P= [f(S)dS=F(U, /o),
Um
TOOTO, TpU MIJABUIIECHHI CIHIBBIAHOWICHHA piBHA curHany U, Ta

CepeIHbOKBAIPATUYHOTO 3HAYEHHS G MEPELIKOAN IMOBIPHICTh MOXUOKH PIi3KO
3MEHIIYEThCS. Hampukian, mnpu  TpuiioMi  JBOXMO3UIIIHHOTO — CHUTHATY

11eanpHUM TpuiimadeMm, skumo U, /023 3HAYCHHS P:1,3-10_3, a mnpu

U,, /G=4,5 MaEMO P:1,3-10_6. TakpuM YHMHOM, CHCTEMa aBTOMaTUYHOIO
perymioBanHs TOTY)kHOCTI (APII) 3 puHamiyauM niamazoHom B 271b

43



Becmuuk HTY "XITN", 2016, Ne 21 (1193)

3a0e3meunTh JOCTaTHhO BHUCOKUM PIBEHb  BIJACYTHOCTI  TEpPEKpydYEHb
iHpopmaniitHoro curHany [9, 10].

BucnoBok. OnepskaHi pe3ynbTaTd 3a0e3rnedarh BUCOKO CTaOUIBHHMA Ta
aJIanTUBHUNA 10 BIUIMBY JecTabimizyrounx (pakTopiB TeparneBTHUHUI MpoIiec,
OCKUIBKM B CHCTEMI BHUKIIIOUAETHCS TEPEBAHTAKEHHS BXIJHHUX JIAHITIOTIB
npuiimMayis.
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YK 621.394.4.:615.472.03

TexHosorisi  eJeKTPOMArHiTHOI aKTHUBi3amii TKAHUHHHUX CTPYKTYP
opranizmy / Kopcyno A.P. // Bicuuk HTY "XIII". Cepis: I[udpopmartrka Ta
MoaemoBaHHs. — XapkiB: HTY "XIII". —2016. — Ne 21 (1193). — C. 41 — 46.

B crarti po3rmsiHyTO pimeHHS OpoOJeMu MiABHIICHHS SKOCTI Tepamii B
ceaHcax CeJIEKTPOMAarHiTHOTO BIUIMBY 3a PaXyHOK ITiIBHUINCHHS TOYHOCTI JIOKaJIi3amii
MIPOMEHIO BIUITMBY Ha oOpaHiii 06J1acTi OIPOMIHEHHS, 3HIDKCHHSI PIBHS TTapa3uTHOTO
BIUIMBY Ha CYCiJIHI CTPYKTYpPH OpraHi3My Ta CHCTEMH 3aXUCTYy Bix AecTaOimi3ylounx
¢akTopiB, MmO B OUIOMYy 3a0€3MEUYETHCS CHCTEMOIO YNPAaBIiHHA  SIKICTIO
TepaneBTUIHUX MmociyT. bibmiorp.: 10 Ha3B.

KirouoBi caoBa: sxicte Teparii, €IeKTpOMarHiTHUH BIUIMB, CTPYKTYpHU
OpraHi3My, TOUHICTb JIOKaNi3aLii IPOMEHIO BILIHBY.

YK 621.394.4.:615.472.03

TexHOMOrNA €JEKTPOMATHUTHOI AKTHBU3aIlMd TKAaHEBBIX CTPYKTYp
opranuzma / Kopcynor A.P. // Becuuxk HTY "XIIU". Cepus: Mudopmaruka u
MoxaenupoBanue. — XappkoB: HTY "XITN". — 2016. — Ne 21 (1193). — C. 41 — 46.

B crathe paccMoTpeHO pernieHue MpoOIeMbl TOBEBIIICHUS KaYeCTBO TEPAliH B
CceaHcax AIEKTPOMArHUTHOTO BJIVSIHHS 32 CYET IMOBBIIICHUS TOYHOCTH JIOKAIM3AIUU
myda BO3ACHCTBUSA Ha wW30paHHOW 00acTH OONYyYCHHS, CHUXCHUU YPOBHS
Mapa3uTHOTO BO3JCUCTBUS HA COCEIHUE CTPYKTYPHI OPTaHW3MAa U CHUCTEMBI 3aIUTHI
OT JECTa0WIM3UPYIONINX (AKTOPOB, HYTO B IIEIOM OOECICUMBACTCS CHUCTEMOMN
YIPaBJICHUS Ka4€CTBOM TEPaNeBTUICCKUX YCiIyT. bubmmorp.: 10 Ha3B.

KioueBbie coBa: KadecTBO TepamnvM, JJICKTPOMATHUTHOE BO3JCHCTBUE,
CTPYKTYPBI OpraHU3Ma, TOYHOCTh JIOKATH3AINH JTy4a BO3JICHCTBHS.
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Technologi of electromagnetical make more axktive 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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