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Jucepraunicro € pyKonuc.
PoGora BukoHana Ha kadenpi OiomeanuHoi imxeHepii B HamioHamsHOMY TEXHIYHOMY
yHiBepcuTeTi Ykpainum «KuiBchbkuii momiTexHiYHUN iHCTUTYT iMmeHl Irops Cikopchkoro»

MinicTepcTBa OCBITH 1 HAYKH Y KpaiHH.

HaykoBwuii kepiBHUK — KaHIUAAT TeXHIYHUX HAYK, TOLEHT
[Il.ukoB Baanuciaas BajenrunoBuy,
Hamionanbuuii TexHiunuii yniBepcurer Ykpainn «KuiBcbkuit
MOJIITeXHIYHUM 1HCTUTYT iMeHi [ropst CikopchKoroy),
noteHT kadenpu GioMeTnIHOT iHKEHEPii.
Odiniiini ONOHEHTH — IOKTOp TEXHIYHUX HayK, podecop
3aenko Cepriii MakapoBuy,
BinHMIbKUI HAIlIOHATBHUYN TEXHIYHUI YHIBEPCUTET,
3aBijgyBad kadenpu OioMeTMIHOT IHKEHET,
— IOKTOp TEXHIYHUX HayK, mpodecop
MamoiijioB B’siueciiaB [Iuaunosuy,
XKutomupcekuit Jlep>xaBHUIM TEXHOIOTIYHUI YHIBEPCUTET,

3aBiayBau Kadeapu pagioTeXHIKU 1 TETeKOMYHIKAIlIN.

3axuct BinOymerbes “ 16 7 TpaBHA 2017 poky o 15 rOoJMHI Ha 3aciJlaHHI
crnenianianizoBaHoi B4eHoi paau J1 26.002.19 y HanioHansHOMY TEXHIYHOMY YHIBEpCUTETI Y KpaiHu
«KuiBchkuii moniTexHiYHUA iHCTUTYT iMeHi Iropst Cikopcbkoro» 3a aapecoro: 03056, m. Kuis-56,

npocnekt [lepemoru, 37, xopr. 12, ayn. 412.

3 JaucepTalie€l0 MOXKHa O3HAHOMHUTHCH y HayKOBO-TexHI4HiM Oibmioreri HarionansHOro
TEXHIYHOTO yHiBepcuTeTy VYKpainu «KuiBCcbkuil mONMITEXHIYHUA 1HCTUTYT» 1MmeHl Irops

Cikopcebkoro» 3a anpecoro: 03056, m. Kuis-56, mpocnexr [lepemornu, 37.
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3AT'AJIBHA XAPAKTEPUCTUKA POBOTH

AktyanbHicTh TemHu. Cepen 3aco0iB  MarHiToTepamii NEpCHEKTHUBHUM
HanpsIMKOM € PO3BUTOK METO[IB aJaNTHBHOI MarHiToTepamii 3acCHOBaHUX Ha
IHTerpajbHIA OINHIN (hI310JIOTIYHUX TIapaMETPiB CHUCTEM OpraHizMy Iija i€l
Mar"iTHOTO 1oJisi. 3acoOM HE1HBA3UBHOI OLIIHKU (PYHKIIIOHAJIBHOTO CTaHy JIIOJWHU B
Mpolieci BUKOHAHHS HEet0 MPO(eCciiHUX /il CTAHOBIIATH BaXXJIUBY YaCTUHY arapaTypu
alanTyUBHOI (i3ioTepanii Ta MOHITOPUHTY CTaHy 3J0POB's, PI3HOTO POAY MAaTOJIOTIMH,
0COOJIMBO Ha paHHIX CTAAIsAX IXHBOT'O PO3BUTKY. BUsBIECHI ()eHOMEHH 3ajIeKHOCTI
JIKYyBaJIbHOTO €(EeKTy BiJ MapamMeTpiB €JIEKTPOMATHITHOTO MOJs (YaCTOTHUM CKiIaj
CUTHAJIB, aMIUIITyJHE 3HAYCHHS 1HAYKIi, TPUBAJICTh JIKYBAIBHOTO CEAHCY)
ornucani B pobotax yueHux (IO.A. Xomnomos, A.M. [Jlemenskuii, H.A. Temyp'snii,
B.P. Eni, P. ®ons, Ill. bproremann). Peamizamis 1ux 3aJeKHOCTEH J103BOJISIE
BUKOHATH KOPEKUII0 (PYHKIIOHATBHOIO CTaHy CEPIEBO-CYJIMHHOI CHUCTEMH, UIO
BpPaxoOBYe€ 1HIUBIIyalIbH1 ()1310JI0T1UHI MTApaMeTpH TMalli€HTA.

OcHaneHHs1 CUCTeM MarHiToTeparii 3acob0aMu 3BOPOTHOTO 3B'A3KY y BUIJISII
CYKYIHOCTI CHTHAQIIB, Kl HaJAXOJATHh BiJl MAIll€EHTa, J1a€ MOXKJIMUBICTb, BUXOJSIYH 3
BU3HAYCHHS O10JIOTIYHOTO 3BOpPOTHOrO 3B'si3ky (®. Mopens), BCTAaHOBIIOBATH
napamMeTpH JIIF0YOr0 MAarHITHOTO TOJISI 3aJIeKHO BiJl PE3yJbTaTiB JIarHOCTUKHU Ta
1H(popMalli Mpo 3aXBOPIOBAHHA CEPLEBO-CYJAMHHOI CUCTEMH. 3BOPOTHHM 3B'A30K Y
BUTJISIAI CYKYITHOCTI CUTHANTIB, SIKI 3HIMAIOThCS 3 JATYMKIB, 3aKpIIJICHUX Ha T
naii€eHTa, Ja€ MOXJIHMBICTh BCTAHOBJIIOBATH MapaMeTpyd MarHiToTeparii nepen
MOYATKOM JIIKYBAJIBHOTO CEaHCY i 3MIHIOBATH 1X y MPOIECI CEAHCy ISl TOCATHEHHS
MaKCHMaJIbHOTO JIIKYBaJIbHOTO €(DeKTy.

Tomy aKkTyaJIbHOIO € 33/1a4a CTBOPECHHSI CUCTEMU aIalITUBHOI MarHiToTeparii
3 MyJBCOMETPUYHUM 3BOPOTHIM 3B’S3KOM Ha OCHOBI METO[IB 1HTErPAJIbHOI OLIIHKU
(YHKLIOHATBHOTO CTaHy JIIOJAMHM, SKa JO03BOJISIE 3[1ACHIOBATH 1HAMBIIYAJIbHO
OpI1EHTOBAHUM JIIKYBAJIbHUM BIUIMB MarHiTHUM TI0JIEM Ha TaIll€HTA.

3B's130K po00TH 3 HAYKOBUMHM NMPOrpaMaMu, mjanamu i remamu. O6panuit
HAmpsIMOK  POOIT Y3TOJKYETBCS 3 OCHOBHMMH HAyKOBUMH ¥ HaBUYaJIbHUMU
iHTepecamu kadeapu Oiomenuunoi imxeHepii «KIII imeni Iropss CikopchbKkoroy.
Po6ota Bukonana B pamkax HJIP 1/6 Ne2269 (Ne JIP 0198U001330) ““/locaimxeHHs
Ta TEOPETUYHE OOTpyHTYBaHHSI METOIB Ta 3aco01B aJanTUBHOI
MarHiToJyiazeporepanii’, B sIKii JUCEPTAaHT OpaB y4yacThb y IOCTAaHOBLI 3aBJaHHS,
CTBOPEHH1 MpOorpaM po3paxyHKy, BHUKOHaB aHali3 e(eKTIB CHUILHOIO BIUIUBY
MarHiTo-JIa3epHOr0 BUIIPOMIHIOBAHHS, OpaB y4acTh y KJIIHIYHIA anpoobarlii cucteMu
OIIHKU (DYHKITIOHAJIBHOTO CTaHy JtoauHu. Pe3ynsraTt podoTtu BrpoBamkeHi B HIIP
/6 Ne2318-¢ (Ne JIP 0110U001467) “locnmimkeHHs] AMHAMIYHUX BIACTHBOCTEH Ta
aJanTaIliiHuX PE3EPBIB CUCTEMH KPOBOOOITY JIOAMHU Ta PO3poOKa KPUTEPIiB iX
OIIIHKM 13 3aCTOCYBaHHSIM MaT€MaTHYHOTO MOJCIIOBaHHS, B SIKI IUCEPTAHT OpaB
y4acTh y IOCTAHOBIIl 3aBJIaHHS, CTBOPEHHI MPOTPAMHHUX AaJTOPUTMIB Ha OCHOBI
MaTEMaTUYHOTO MOJENIIOBAHHSA JWHAMIYHHUX BJIACTUBOCTEH CHUCTEMHU KpPOBOOOITY.
Pesynmbratn pobGotm Bukopuctani B HJIP  Ne2986-¢ (Ne ZIP 0106U002601)
“JlocmiPKeHHST BIKOBHUX Ta aJanTallliHUX OCOOJMBOCTEH mapaMeTpiB IMyJIbCOBHUX
XBWJIb Ta KUIBKICHOI €pUTMOMETpIi JIOAMHHU, B AKIH AMCEPTAHT OpaB ydacTb y
MOCTAHOBIII 3aBJIaHHS, CTBOPEHHI MTPOTPAMHUX aJTOPUTMIB KIJIbKICHOI €pUTMOMETPIi



Ta BHU3HAUYEHHSA MapaMeTpiB MyJbCOBUX XBWIb. Pe3ynbratu aucepramii 3HalULIN
3aCTOCYBaHHsS B HaBUaJlbHOMY Mpolieci kadeapu OioMeauyHOI 1HXKeHepii, IIo
HiATBEP/KYETHCS aKTOM BIPOBAKCHHSA, B SIKOMY Bi/JI3HaU€Ha HayKOBa HOBHU3HA 1
BIIMOBIIHICTE POOOTH OJTHOMY 3 NMPIOPUTETHUX HAIPSAMIB PO3BUTKY HAYKH 1 TEXHIKU
B YKpaiHi.

Meta aociizkeHHsI — pO3IMIUPEHHS (YHKIIOHATBHUX MOMJIMBOCTEH CHCTEM
aJanTUBHOI MAar”iToTepamii NUIAXOM YJOCKOHAJEHHS METOJIB  aJalTUBHOI
Mar"iToTepanii 1 KOpekiii (GyHKI[IOHATLHOTO CTaHy MaIli€HTa JJis CTBOPEHHS Ha 1A
3acajil CUCTEM aJJaliTUBHOI MarHiToTeparii 3 MyJIbCOMETPUYHUM 3BOPOTHIM 3B’ SI3KOM
1 maBUIIIEHUMHU (HYHKIIIOHAIbHUMH XapaKTePUCTUKAMHU, 10 SK HACTIAOK JTI03BOJIUTH
MIJIBUIIUTH €(PEKTUBHICTh 3aC00iB MarHiToTepamii Jjs 3JA1HCHEHHS 1HIWBITYaJIbHO
OpIEHTOBAHOTIO JIKYBAJILHOTO BIUIMBY MarHiTHUM mosiem (MII).

JUIst NOCSTHEHHS TOCTaBJIEHOI METH HEOOXIHO BHUPIIIMTH TaKl HAYKOBI
3aB/JIaHHSL:

1. Jlocmiaut MeETOAM BUIUICHHS JIarHOCTHYHOI 1HQopMmarii 3 CHTHaIIB
010JIOTIYHOTO 3BOPOTHOIO 3B'A3KY, SIKY MOXHA BHUKOPHUCTOBYBAaTH B HEHUPOHHHX
mepexax (HM) ans po3mnizHaBaHHs (GyHKIIOHATBHUX CTaHIB Malll€HTA;

2. YIOCKOHAIUTA METOJ peaiizalii Oi0JoriyHOTO 3BOPOTHOTO 3B'SI3KY IS
aJanTHBHOI MarHiToTeparii Ha IiJCTaBl OIIHKK (DYHKI[IOHAJIbHOTO CTaHy CY/IHH;

3. Po3pobutu Merom KiNbKICHOI OINIHKMA €(eKTy BIUIMBY MAarHIiTHOTO TIONS B
3aJIEKHOCT1 BIJ 3MIHM (YHKIIOHAJHHOTO CTaHy IMAIll€HTa MPU KOMIUIEKCHOMY
nikyBanHi MIT,

4. JlocnmiauTy TEXHIUHI KpuUTepli uisi po3poOKU CTPYKTypH CHUCTEMHU adalTHUBHOI
Mar”iTotepamii 3 OIOJOTIYHUM 3BOPOTHHMM 3B'SI3KOM JJII BUKOHAHHSA KOPEKIIi
(GYHKIIOHATFHOTO CTaHy MAaIlI€HTA;

5. Po3poOutu mporpamHi 3aco0u (QOpMyBaHHS Ta KOHTPOJIO MapameTpiB
MarHiTHOTO TIOJsi, B TOMY 4YHCJI ajrOPUTMIB PpO3Mi3HABaHHSA 1 BUJJIEHHSA
J1arHOCTUYHOI 1HQOpMaIllii 3 CUTHAITY 010JI0TTYHOTO 3BOPOTHOIO 3B'A3KY;

6. Po3poOutu wmeTon OOYHMCICHHS TapaMeTpiB CHUTHAJdy MAarHiTHOrO TOJsS 3
BUKOPHUCTAHHSIM KUIBKICHOTO MOKa3HUKAa (YHKIIOHAJBHOTO CTaHy MallleHTa s
KOPEKIIi1 XapaKTepUCTUK BIUIUBY;

7. CTBOpUTHM TEXHIYHI 3acO0M peecTpalii Ta KOPEKUii CUTHaIiB O10J0rYHOTO
3BOPOTHOTO 3B'sI3KY, CHHTE3Y ()OPMH CHUTHAJIIB MArHITHOTO TTOJIS;

8. Jocniautu epexTUBHICT, MarHiTOTepanii Npy MPOBEAEHHI KIIHIYHOI anpooarii
EKCIIEPUMEHTAJILHOTO 3pa3Ka CHUCTEMU aJanTUBHOI MarHiToTepamii Ta KOpeKIii
(YHKI10HAJIBHOTO CTaHy Malli€HTA.

Ob6'ekmom OocnioddcenHss € TPOLEC Mar”iTorepamii 13 3aCTOCYBaHHSIM
3BOPOTHOTr0 010J0TIYHOTrO 3B'A3KY, 30KpEMa B CHUCTEMaxX JIIarHOCTHKU 3aXBOPIOBAHb
CEpIIEBO-CYJMHHOT CHUCTEMH 3a JIOMOMOTOI0 aJTOPUTMIB KIJBKICHOI OIlIHKHU
(GYHKIIIOHATBLHOTO CTaHy 3 BHUKOPHCTAaHHSM TapMOHIMHOIO aHalli3y CUTHaIiB
nynscoBoi xBuil (I1X) 1 HepoHHHUX Mepex, Kopekuii (PyHKIIOHATbHOTO CTaHy 3a
JOTIOMOTOK0 ~ BIUIMBY  HU3bKOIHTEHCUBHUM  €JIEKTPOMArHiTHUM  TOJIEM  [pU
KOMIUIEKCHOMY JIIKyBaHH1 XBOPHX.

IIpeomemom Oocnioxncenus € MeToau 1 3aco0M aJaNTUBHOI MarHiToTeparii 3
O10JIOTIYHUM 3BOPOTHIM 3B'S3KOM, SIKI 3aCTOCOBYIOTHCS TPU KOMIUIEKCHOMY



JIKyBaHHI1 XBOPHUX 3 CyIMHHUMU 3aXBOPIOBAaHHSIMHU.

Metoau nocaigkenHsi. /[ BHpINICHHS TOCTAaBJICHWX Yy pPOOOTI 3aBAaHb
BUKOPUCTAHUM amapar eJeKTPOJAMHAMIKH, TeOpii MEPETBOPEHHS CUTHAJIB, METOIB
upoBoi 00poOKH CUTHANIB, Teopli WMOBIPHOCTEH 1 MaTEMaTHYHOI CTaTUCTUKH,
Teopii Moy 0BU I HABUaHHS HEUPOHHHUX MEPEK.

HaykoBa HOBH3HA 0/Iep:KaHUX Pe3yJIbTATIB MOJISATAa€ B HACTYITHOMY:

1. YiockoHalleHO METOJ  aJanTHUBHOI  MarHiTorepamii 3  IyJIbCOMETPUYHHUM
3BOPOTHIM 3B'SI3KOM, SIKMI 3aCHOBaHUM Ha aHalli31 TAPMOHIYHOTO CKJIaJly MYJIbCOBHX
XBWIb 1, Ha BIAMIHY BIJ ICHYIOUHX, BpaxoBye ix (opMy 3a JOMOMOTOIO
pPO3MI3HABAHHS CUTHAJIB HEHPOHHOIO MEPEeXEI, Ha BXOAU SKOI MMOJAIOTHCS
koedimientu psagy Dyp'e, mo 103BOJISE CHHTE3YBATH CUTHAJI MAarHITHOTO TIOJISA, SIKUN
aJanTOBaHUM 10 TAIllEHTa Ta MIABUIIUTH €(EKTHUBHICTh Mar”iToTepamii IUIsxoM
JOCSITHEHHS JIIKYBaJbHOTO €(PEeKTy MpH 3MEHILIEHHI Yacy BIUIMBY MAarHiTHHUM IOJIEM
10 30% BiJ 9KCIa TPOLEAYD.

2. 3amponOHOBAHO METOJ KIJIbKICHOT OLIHKK €(EeKTy BIUIMBY MarHiTHOTO TOJS Ha
OCHOB1 OOYHCJIEHHSI HOPMOBAHOTO aMIUTITYHO-(ha3oBoro koedimieHta Gopmu, 10
OTPUMaHMUI IIISTXOM TapMOHIYHOTO aHai3y CHUTHAIIy MyJIhCOBOI XBUJI Ta JO3BOJISE
HaJallITyBaTh T[apaMeTpyd CUTHAIY MAarHiTHOTO TIOJs, SKUM aJanToBaHWM 10
MaIl€cHTa.

3. Po3pobieHo Merox oOOYMCIEHHS MapaMmeTpiB CHUTHAlIy MAarHiTHOro mojis 3
BUKOPUCTAHHSIM OlOPE30HAHCHUX 4YacTOT TAllI€HTa, SIKUW BIIPI3HIAETHCS BiJ
ICHYIOYUX THM, 1110 YaCTOTHHUM J11ara30H BIUIMBY MAarHITHUM TOJIEM OOYMCIIOIOTHCA
3a cnektpom Dyp'e curnamy myabCOBOi XBWJII Ta J03BOJISIE BU3HAUUTH (HOPMY
CUTHAJIy MArHiTHOTO TIOJISI, $IKa BIATOBIAA€ TMEBHOMY (YHKI[IOHATHLHOMY CTaHy
Mall€cHTa.

IIpakTuyuHe 3HAYEHHSA O/IePKAHUX Pe3YJbTATIB MOJATA€ B HACTYITHOMY:

1. Po3pobisieno anroputMm (GopMyBaHHS CUTHATy MarHiTHOTO TOJIA 1 ajganTaiili oro
BIJIMBY Ha Malll€EHTa, 110 pPeali30BaHMWil HA OCHOBI BUKOPHUCTAHHS O10pE30HAHCHUX
4acTOT 1 TEPETBOPEHHS TapMOHIYHOTO CKJIAAy MYyJIbCOBOI XBUJII B TapMOHIYHUN
CKJIaJl CUTHAJIy MarHiTHOTO TOJIs, BIUIMB SIKOTO MAae€ JIIKyBajdbHY JiI0 Ha CEpPIIEBO-
CYIUHHY CUCTEMY MaIll€HTA.

2. Po3po0iieHO anropuT™ HaBYAHHS HEMPOHHOT MEpPEki, pO3Mi3HABAHHSA 1 BUAICHHS
JIarHOCTUYHOI 1H(OpMaIlil 13 CUTHaIy MyJIbCOBOI XBHJII, BIAMOBIIHO 0 SKOTO Ha
BXOJIM HEHPOHHOI Mepexi moaaroThea koediuieHTH psay Dyp'e, oduucieHi amus
CUTHAJy IyJIbCOBOI XBWJII O BIUIMBY 1 B IMpOIleci Teparii MarHiTHUM IOJEM, IO
JI03BOJISIE BUBHAUYUTH HEOOX1IHICTh MPOBEICHHS] MarHiTOTepaIii.

3. 3amponoHOBaHO  CTPYKTYpy  CHUCTEMH  aJalTUBHOI  MarHitoTepamii 3
MyJIbCOMETPUYHUM 3BOPOTHIM 3B'SI3KOM, 110 MoJiArae y (opMyBaHHI aJanTOBAHOIO
JI0 TIAIliIEHTAa CUTHAITY MarHiTHOTO TIOJIS 1 TO3BOJIsiE BUKOPUCTOBYBATH JJIS peati3arlii
3BOPOTHOIO  OIOTEXHIYHOTO  3B'SI3Ky  CHUTHald  MyJIbCOBOi  XBWII  Ta
SJIEKTPOKApIIOrpaMH, SKI MICTATh JIarHOCTHYHY 1H(GOpPMAIlito, JOCTATHIO JIJIst
OIIIHKHU (DYHKITIOHAJILHOT'O CTaHy CEPIIEBO-CYAMHHOT CUCTEMHU Talli€HTa.

4. CTBOPEHO EKCHEPUMEHTaJbHUI 3pa30K CHCTEMHU aJanTHUBHOI MarHitoTeparii 3
NyJbCOMETPUYHUM 3BOPOTHIM 3B’A3KOM 3 PO3UIMPEHUMHU (PYHKIIOHATBHUMU
XapaKTePUCTUKAMH, sIKI  3a0€3MeuyroThCi 3aco0aMu  IHTETpajIbHOI  OIIHKU



(GYHKIIOHATFHOTO CTaHy JIOJWHU, IO JO3BOJISIE 3a JIOMOMOTOIO  BIUTUBY
HU3BKOIHTEHCUBHUM MAarHiTHHM IIOJIEM 3J1HCHIOBAaTH KOPEKI[it0 (YyHKI[IOHATHLHOTO
CTaHy TMallieHTa 1 MiABUIIUTH €(QEKTUBHICTh JIKYyBaJbHOTO BIUIMBY MAarHITHUM
MOJIEM.

OcoOuctuii BHecOK 3100yBaya. Y HayKOBHUX MpallsiX, Kl OmyOJiiKoBaHI B
CIiBaBTOPCTBi, 3700yBady Halie)KaTh IIOCTAaHOBKA 3a7ad, pO3poOKa METOiB,
MPOBEJICHHS KJIIHIYHMX JOCHIDKeHb, CHUCTEMaTH30BaHWI aHami3 pe3yibTariB. B
nareHti [30] 3mificHuB po3poOKy ¢opMmyiar BUHAXOMy 1 BHUKOHAaB MAaTCHTHI
JTOCITIIKEHHS.

Anpobanisi pe3yJabTartiB Aucepramnii. Pe3yibTaTu IpoBEIeHUX TEOPETUYHUX
1 eKCIEepUMEHTAIbHUX JOCHIKeHb OylM MpEJCTaBiIeHI Ta OOTOBOpPIOBANIMCA Ha
MixHapoIHUX HAyKOBO-TeXHIYHUX KoHPepeHiisax «[Ipobremu Pizuunoi Ta
O6ioMenuuHOiI enekTpoHiku», M. Kui, 1-3 uwepBHs 1999 p., 13-15 gepsusa 2000 p.;
«IIpobnemu enexkrpoHiku», M. KuiB, 12-14 wyepBus 2001 p.; MibKHapoaHHX
cuMmno3iymax «AxTyanbHI mpoOnemu Oiodizmunoi MemunuHu», M. Kwuis, 17-19
tpaBHa 2000 p., 13-16 TpaBua 2002 p.; MDKHapOJAHMX HAYKOBO-TIPAKTUYHUX
KoH(epeHIisax «3acTocyBaHHS JIa3epiB y MemunuHiI Ta Oiomnoriiy, m. fnra, 22-25
woBTH 2002 p.; «ladopmorepamis: TeopeTHYHl AacCMeKTH Ta MPaAKTHYHE
3actocyBanHs», M. Kuig, 2010; VI, VII i VIII MixHapogHuX HayKOBO-TEXHIYHHX
koH(pepenmisx «IIpunagoOyaysanns 2007: ctan 1 nepcnektuBu», M. Kuis, 2007 p.,
2008 p., 2009; Proceedings of International Scientific — Practical conference
«Virtual instruments in biomedicine 2009», Klaipeda, 2009 p.; II MixuapoaHii
KoH(pepeH1ii «biomenuuHa 1HXeHepis 1 TexHoorii», 17-18 6epesns, m. Kuis, 2011;
IV Mixnapoanomy MenuuHomy ¢dopyMi «MiKHApOIHUN MEIUYHUN KOHTPEC», M.
Kuis, 16 — 19 xBitHa 2013 p.; 23-iit Mixuapoaniit Kpumcekiii kondepenmii «CBU-
TeXHHUKA W TEeJIEKOMMYHHUKAIIMOHHBIC TexHojorun», CeBacrononsckuit HTY, 8 — 14
BepecHs 2013 p.

Hy6aikanii. 3a pe3yapTaramu  JOCHIIKEHb OMyOJikoBaHO 30 HayKOBUX
mpaip, y ToMy uyuciai 16 crareil y HaykoBuUX (paXxOBUX BHJIaHHSX, 3 HUX | y
3aKOpAOHHOMY (haxOBOMY BHUAaHHI, 110 BKJIFOYEHO O HAYKOMETPUUHUX 0a3 TaHuX, 1
13 — nmomoBiai B 30ipHHMKAaX MarepialiiB MDKHApOAHUX KOH(eEpeHIlid, a Takoxk 1 —
MMATEHT Ha BUHAXII.

Crpykrypa ii obcar aucepramii. /[ucepramiiina pobota cKiIamaeTbcs 31
BCTYIly, II'SITH PO3AUTIB 1 3aKJIFOYHOT YaCTMHM 3 BHUCHOBKamu. Poborta mictuth 183
cTopiHkH, 51 pucyHok, 9 Ttabmuis. CIUCOK BUKOPUCTAHUX JITEPATypHUX JKEpel
MicTUTh 141 HaliMeHyBaHHS.

OCHOBHH 3MICT POBOTH

Y BeTymi po3KpUTO CYTHICTH Ta CTaH HAyKOBOi MNpoOJjeMH, MOoKazaHa ii
3HAYUMICTh Ta aKTYaJbHICTh AJISI BUPIIICHHS MPOOJeM IIarHOCTHKU 3aXBOPIOBAHBb
CEpILIEBO-CYJMHHOT CHUCTEeMH Ta (PYHKIIOHAJIBHOTO CTaHy JIOJMHU. BukianeHo
TOJIOBHY MeTy poOOTH, 3adadi, II0 BHUPIMIYIOTbCS A ii gocsrHeHHs. Hamano
BIJIOMOCTI Mpo ampoOariro pe3yiabTaTiB, MOyOJikaiii y HayKOBUX BHJAHHSIX,
BIIPOBAIXKEHHS PE3yJIbTaTiB AUCEPTAIlil.

Y nepumomy po3aiai “AHaii3z METOAIB 1 CHCTEM aJaNTUBHOI MarHiTOTepanii 13



3aco0amMu KOpeKili (yHKIIOHAIBHOTO CTaHy PO3IJISAJAIOTHCS OCHOBHI HAMpPSIMKHU
PO3BUTKY 3aco0iB ONEpaTUBHOI KOPEKIli (YHKI[IOHAJBHOTO CTaHy JIIOJNHH,
IPOBOAMUTHCS OTJISIT METO/IB €KCITPEC-11arHOCTUKH, 110 3aCTOCOBYIOTHCS y KIIIHIUHIN
J1arHOCTUIll (DYHKI[IOHAJBHOTO CTaHy JIOJWHH. Ha OCHOBI MOPIBHSJIBHOI OILIIHKH
e¢(EeKTUBHOCTI METOJIB KOPEKIi W eKCIpec-TiarHOCTHKHA BU3HAYAIOTHCS OCHOBHI
IHCTpYMEHTaJIbHI METOAU JOCIIPKCHHS JIJI1 MOHITOPUHTY CTaHy Malli€HTa, a TaKOX
METO/IH TEPANIEBTUYHOTO BIUIMBY B CUCTEMaX 31 3BOPOTHHUM 3B'S3KOM.

AHaJ1i3 METO/IIB MYJIbCOBOT JIarHOCTUKH 1 (P1310JIOTTYHUX MTOKA3HUKIB MalllEHTa
JI03BOJIMB 3pOOUTH BHUCHOBOK, IO JJIsl peatizaiii 0610J0TiYHOr0 3BOPOTHOTO 3B'SI3KY
HEIHBa31MHUMU 3aco0aMu HaWOUIbII 1HGOPMATUBHUM 1 MpUAaTHUM € curHai [1X, mo
JI03BOJISIE€ Peaji3yBaTH CHCTEMY €KCIIPEC-i1arHOCTUKH.

Takum 4ywmHOM, JUIsS peami3alii CHCTEeMH aJalNTHBHOI MarHiToTeparii
HEOOX1IHO:

— BHU3HAUYUTH METOJ O0'€KTHBHOI OI[IHKHM ()YHKLIOHAJBHOTO CTAaHYy Mall€HTa, SKUAN
HEOOX1THUM JJ1s peanizallii e(eKTUBHOIO KaHaTy 3BOPOTHOTO 3B'SI3KY;

— JOCHIIUTH MeTOau OOpoOKM 1 aHamizy JlarHoCTHYHOI iH(opmarlii, 1110
J03BOJISIIOTh OOYMCITIOBATH KUTbKICHUI MOKa3HUK (DYHKI[IOHAIBHOTO CTAHY MAIl€HTA;
— peai3yBaTH METOJ KUJIbKICHOI OLIIHKK €(EeKTy BIUIMBY Ha Mall€HTa, U0 J103BOJISIE
BUOWpATH HANUOUIbI €PEKTUBHY CXEMY JIIKYBAHHS;

— PpO3pOOUTH METOJ] OOYHMCIICHHS T[apaMeTpiB CHUTHAJIY MArHiTHOTO TIOJS 3
BUKOPUCTAHHSM KUJIbKICHOTO NTOKa3HUKA (DYHKIIIOHAJIBHOTO CTaHy MAalll€HTa;

— PpO3pOoOUTH MpOrpaMHi 3ac00M POPMYBaHHS 1 KOHTPOJIO MapaMeTPiB BIUIUBY JJIs
KOpeKIIii GyHKIIOHATFHOTO CTaHy JIIOIUHH;

— pO3poOMTHM  TEXHIYHI 3aco0u  (GopMyBaHHS 1 KOHTPOJIO IapaMeTpiB
TEepaneBTUYHOTO BILIMBY Ha JIFOJANHY;

— TIPOBECTH KIIHIYHY ampoOailito po3po0JICeHOT0 METOAY €KCIpec-I1arHOCTUKU Ta
KOpeKIlii GyHKIIOHATLHOTO CTaHy JIIOIUHHU.

Y apyromy posaiii “Po3pobra memooié oyiHku QYHKYIOHANbHO20 CMAHY
nayicuma 0as peanizayii e(heKmueHo20 KAHALy 360POMHO20 38'a3K)y” TPOBOIUTHCS
OOTPYHTYBaHHSI MEIUKO-TEXHIYHUX BHUMOT JO0 amapaTHUX 1 MPOTPaMHHUX 3ac00iB
CUCTEMHU aJIalITUBHOI Mar”iToTeparii Ta KOpekuii (yHKII0HAILHOTO CTaHy MaI[l€HTA.
3aBaaHHs MOOYAOBH CHCTEMH BUPIIIYETHCS 32 PaAXyHOK BUKOPUCTAHHS TEXHOJIOTIN
pO3IMi3HABAHHS CUTHANIB HelpoHHOI Mepexero (HM) ta mporpamHo-anapaTHUMU
3acobamu MikpokoHTposiepHoi cucremu (MK) 1 mepconanpaoro komm'torepa (I1K).

JIist BUAIeHHS A1arHOCTUYHOT 1H(OopMallii 13 CUTHAIIy apTepialibHOI MyJIbCOBOI
XBUJI TPOTIOHYETHCS METO/I PO3Ii3HABAHHS 33JJaHUX KJIaciB (DYHKI[IOHAIIBHUX CTaHIB,
SKUM HaBUEHAa HEWpPOHHA MEpEeka, IUIIXOM YCTAHOBJIEHHS BIAMOBIAHOCTI MIX
BXOJIOM Mepexi — koedimieHtamu psgy Dyp'e, 1 BUXOJOM MEpexi — YHCIOBUMH
3HAYCHHSMHM, SIKI BIJAMOBIJIalOTh HOMEPY Kiacy (cTaHy). 3aBAaHHs pPO3Ii3HABAHHS
KJIaCiB BUPIIIYETHCS 3a JOTMIOMOTOIO0 OJHOCHIPSAMOBAHOI, 0aratomapoBoi HEHPOHHOT
MepexKi, 1[0 HABYAETHCS MO AJITOPUTMY 3BOPOTHOTO MOIIMPEHHS 1 MA€ JIOTICTUUHY
¢GyHKIII0 aKkTUBalii BHYTPIIIHIX MmapiB HeipoHiB. CTpyKTypa BXOIiB HEHPOHHOT
Mepexi, M0 peaji3oBaHa 3a 3alpONOHOBAHOK METOJUKOIO PO3Mi3HABAHHS
JTIarHOCTUYHOI 1H(OpMaIllii, Mae HacTynmHy KOHQITypalito: KUIbKICTh BXOIIB
HEeUPOHHOI Mepexi — 13, 3 AKUX 6 BXOJ1B — 3HAUCHHS aMILTITY/l, 6 BXO/IB — 3HAYCHHS



da3, 1 Bxig — gyacToTa cepreOuTTs.
OyHKISA  TrpadleHTa TOMWIKA  CHpOeKTOBaHOi  OararomapoBoi HM
PO3PaxOBYETHCS B 3aralIbHOMY BUIAJKY 1O (HOPMYIIi:

oE
ﬁ —[d, (M - y; M2 M-y, O], 1)

J¢ | — BUXIIHUN HEHPOH B MEPEXKI,

Wi (n) — BaroBuii KOeiIi€HT, 110 3'€JHYE BUXIJ HEWPOHA 3 | - apy i3 BXOAOM
HEeHWpoHa 3 | - mapy HEHPOHHOI Mepexi,

y;j(n) — curnanu, otpumani Ha BUXO/i HEHPOHHOT MepEKi,

d;(n) — oviKyBaHi CHTHAJIM, BU3HAYEH] B [POLIECI HABYAHHSL.

CepenHbOKBaApaTUYHA TOMMJIKA 3aJICKUTh BiJ KiIbKOCTi mapie HM. I1[o6
BCTAHOBHTH, SIKa KUIbKICTh mapis HM npu BuOOp1 MeTOy HaBYaHHS € T0CTAaTHBOIO,
BUKOHAHA TIOPIBHSJIbHA OIliIHKa 4Yacy HaBuyaHHI HM 13 jekinbKkoMa CXOBaHUMH

MSE 4
10°

T

10t
102 [ 1-h 2-h
10° [

10* 1

10° T

10'6 1 1 1 1 1 :
0 0.5 1.0 15 2.0 2.5
*10™, yac

Puc. 1. 3MiHa cepeTHROKBAAPATUYHOT TOMUJIKH BiJl KUIBKOCTI I1apiB
HM:

mapamu. ['padix 3miHM cepeaHbOKBaapaTudHOT moMuiku (MSE) Bim KIUIBKOCTI
CXOBaHMX IIAPIB y CTPYKTYpl HEUPOHHOT MEPEX1 MpeICTaBICHUI Ha puc. 1.

Jlist peanmizauii MeTOAy pO3Mi3HABaHHS A1arHOCTUYHOI 1H(oOpMalii obOpaHa
Mepeka 3 OJHHUM CXOBaHMM IApOM, IO HABYAETHCS METOJOM 3BOPOTHOTO
NOIIMPEHHSI MMOMUJIKA B CHOJY4Y€HHI 3 anroputmMom ontuMizanii Ilomak-Paebaepa
(CGP).

Cepen (hi3uyHUX 3aKOHIB, SKI JO3BOJISIIOTH C(OPMYBaTH CHUTHaN, IO
3a0e3neyye JIKyBaJbHY 10, MOXHAa BUAUIUTH MeTo] "OlOpe30HaHCHOI Tepamii'.
CyTHICTP METOMy TIOJSITa€ B TOMY, IO CHUTHAJIM, SIKI 3HIMAKOTh 3 Talll€HTa,
NEPETBOPIOIOTHCA €JIEKTPOHHOIO CXEMOIO B TEPANeBTUYHUI CUTHAN, CIEKTpP SKOTO €
1HBEpCIE€IO CIEeKTpa "BIacCHUX KOJWBaHB'" mailieHTa. Marematuuyno [1X moxe Oytu
po3aisieHa Ha pyHIaMEHTAILHUN KOMIIOHCHT 1 KpaTHI rapMoOHIKH (Tadum. 1).

Taomung 1.

["apmonika 1 2 3 4 5 6




Buecok rapmoniku, % | 100 63,2 29,6 22,2 14,8 11,8

TakuM YKMHOM, BHUKOPUCTOBYIOUM (I3MYHI 3aKOHH, 00pa3 CHUTHAIy, IO
JO3BOJISIE  BUKOHATH KOPEKIIKO (YHKIIOHAJIBHOTO CTaHy TNAalll€eHTa, MO>KHA
MIPEACTaBUTH Yepe3 00pa3 moBiapHOTO curHaiy 11X a6o oOpa3u iHIIMX CUTHATIB, SKi
BUKOPUCTOBYIOTbCS JUIsl  peajizaiii KaHajdy 3BOPOTHOTO 3B'S3Ky. 3aBIaHHs
dbopmyBarHs curnamy MII, mo Mae JTKyBadbHOIO [i€F0, BHPINIYETHCS HA OCHOBI
dbopMyBaHHS MaTEMaTUYHOTO O00Opa3y CHUTHaNY, IO MPEACTABISETHCS Yy BUIIISIL
KpaTHUX FapMOHIK Ta pO3paxoBYEThCs 3a koedimieHTamu psgy Pyp'e curnamy [1X.

3aBaaHHs PO3POOKH CUCTEMH aIallTUBHOI MarHiToTeparii 3 myJbCOMETPUUHUM
3BOPOTHIM 3B’SI3KOM BHUPIIIYETbCA MIIAXOM KOMOIHALIi JEKIJIbKOX CHCTEM:
€KCIIEPTHO1 A1arHOCTUYHOT CUCTEMU Ta MPUCTPOIO MAarHITOTEpaii.

OyHKIII CHUCTEMH EKCIpec-AIarHOCTHKH MOXYTh JTOJaBaTUCS TOCTYHOBO
BIIMOBITHO /10 TOTpe® 3aMOBHMKA a00 KopucTyBada. B ekoHOMIYHOMY IIIaHi Iie
O3Hauae, 10 B MOYATKOBUN 0a3uc AJisl HABUYAHHS CHCTEMHU MOXKHA CIIOYATKY BKIIACTH
O0OMEKEHY KUIbKICTh IEPBUHHUX J1arHOCTUYHUX 00pa3iB curHamis [1X.

Y Tperbomy posaiini “Ilpoepammui 3acobu @opmyeanHs i KOHMPOIIO
napamempis 0ii MA2HIMHO20 NOJsL Ol KOpeKyii YHKYIOHANbHO20 cmMAaHy TH00UHU
3anponoHoBaHoO cnocid 1udpoBoi 00poOkM BuMipioBaHoro curHany I[I1X mnsa
BIJIHOBJIEHHS 4aCcOBOi (DYHKIIII CUTHATY 3BOPOTHOTO 3B 3Ky, KOPEKIIII0 aMILTITYJHO-
1 ¢gazoyacToTHUX crnoTBOpeHb curHaiiB I[1X, BHUCOKOAOOpPOTHY (inbTpallito 3aBaji,
NporpaMHuil anropuT™M ¢GopMyBaHHS 1 KOHTpoiro napamerpiB MII Ta cmoci0
kiacudikamii (QyHKIIOHAIBHOTO CTaHy IMaIll€eHTa 3a JIOMOMOIO PO3Mi3HABaHHS
curHainiB HM.

Kopekiist aMriTy1HO- 1 ha304aCTOTHUX CIIOTBOPEHB, BHECEHUX PEAKTHUBHUMU
1 4aCTOTHO-3aJIC)KHUMHU €JIEMEHTaMU CXeMH 3a0e3reuye HeCIIOTBOPEHE BIATBOPEHHS
dbopmu curnany I1X 13 BUKOpUCTAHHSM JaBayiB 1 €JIEKTPOHHUX MIJCUIIIOBAUIB, 1110
MalTh BIOMI aMILUNITYAHO- 1 (ha304acToTHI XapakTepucTuku. g 3amanoi AUX
Ky (@) 1 ®UX ¢(w) xanamy Bumipy IIX, xoperyroui AUX i ®UX BU3HAUaIOTH

BHUPA30M:
K
Kyop (Nfo) = m , (2)
Prop(Nfo) =—0(nfy), 3)
ne n=123,... Homep rapmoniku, f, - yacTora ocHOBHOI rapmoHiku curnany I1X,
K — koedimient mepemaui [1X miacmirow04do-nepeTBOPIOIOYOTO TPAKTY TICHS
KOPEKIIii,

K, — HeoOxigauit koedimieHT nmepeaadi [1X miacHIOI090-IepeTBOPIOIOYOTO TPAKTY.

Kopexkuis koedimientis pagy Pyp'e 103BoOJsE 0epKaTU HEOOXIAHY TOUHICTh
BiiHOBIEeHHA QyHKIiT [IX 0OMeXUBIIUCH TIIBKH 6—9 TapMOHIYHUMHU CKJIQJJOBUMH
psany ®@yp'e.

Jlns komn'torepHoi 00poOku curHany [1X, 1mo peecTpyerhbesi 3 BAKOPUCTAaHHSAM
TeHzonaryuka (/1), mpornoHyeThcst HACTYITHA peatizallis CTPYKTYPH MiJICUCTeMH (PHC.
2). Exctpumatop (EKC) BuKOpHCTaEThCS ISl OJICPKaHHS MAaKCUMAIBHOT aMILTITy T
[1X 3a paxyHOK CTBOpEHHS ONTHMAaJbHOTO THUCKYy B MamxeTi. BucokomoOpoTHa



¢inbTpania 3aBaa 3abe3nedeHa MpOorpamMHO-anapaTHUM (DUIBTPOM HUKHIX YacTOT
(®HY) Ha Buxoai miacumoava (ITHY) puc. 2.

HaBuaHHS CUCTEMU €KCIIpec-IiarHOCTHKHY MIPUITYCKaE BiTHeCeHHs curHaimy 11X
70 oJHOTrO 13 1BOX KiaciB — C; abo C,. Kiac C, xapakTepu3yeThcs CTablIbHUM a00
cTanmuM (yHKIIOHAIBHUM cTaHoOM marienta mifg giero MIL. Kmac C, Bigmosimae
JIOCTOBIPHUM 3MiHaM mapameTpiB curHainy [1X min miero Ha mamieHta MIIL. Pimenns
PO MPUHAIEKHOCTI BEKTOpa X, 10 MICTUTH mapameTpu curHany [1X, no ogHoro i3
KJIaCiB TMPUMMAETHCA 3aJICKHO BiJI PE3yJbTATiB IOPIBHSAHHS: SKIIO BiJHOIICHHS
paBAoONOAIOHOCTI OliblIe 3agaHoro mopora A>S, TO BBaxawoTh, Ho X e€C,, a

akmo A<S, to XeC,. BigHomeHHs npaBaonoaiOHocTI A OOYHMCIIOETBHCS IO
bopmyai:
4= PRRIC) _ p(C,)
p(X/C,) p(C)’
ne p(C;) — ymoBHa IMOBIpHICTh BU3HaueHHA Kiacy C;,

(4)

p(X/C;) — yMOBHa HMOBIPHICTb OICP>KaHHsI BEKTOpaA X,
X — BekTop BUMIpIB X ={L, X, X,,..., X, }, 10 MICTUTH napamerpu [1X.
Meton oburciienHs napametpiB curnairy MII Ha oCHOBI rapMOHIITHOTO CKIaay

curnany [IX MiCTHTh HACTYIHI TIPOLCYPH:
1. Curnan IIX mnpencraiserbes Oe3mepepBruM curHamom U (1) 3 mocriiiHuM

KpOKOM auckpern3anii AT :

N 2 .2
ut)=>| a, cos(n—”t) + bnsm(n—”t) , (5)
n=0 TO TO
T= ZIJI-O 1 KpOK auckpern3auii curaany 11X 13 nepiogom Tj.
+

2. Jlna curnamy IIX 3 kpokom nuckpermsaiiii AT 3aCTOCOBYEThCS KIHIIEBE
poskianansa B psan Pyp'e 3 koedinienramu a, 1 b, :

BK
06 ’ €KT 4 MKiK
EKC

Puc. 2. Ilincucrema nporpaMHo-anmnapaTHoi o0pooku curnany [1X: J[ — TeH301aTUYHK,
MK — mikpokontposnep, [THY — migcumroBau Hu3bkoi yactota, ®HY — GiabTp HUKHIX
gactoT, EKC — exctpumarop, BK MKiK — 0650k kepyBaHHS MIKPOKOHTPOJIEPOM 1
kiananoM, I1K — nepcoHanbHuil KOMI ' FOTEP



1 2N y

80 = +1-k§0ua)( AT), (6)
2 2N 27

ay —2N+1-r§)U(t)(nAT)co{k-n-2N +1), 7)
2 2N i 27

b, = N +1.n§)U (t)(nAT)sm(k N +1), (8)

k=1,...,N — umcmo rapmoHik po3kiaganuas curnany [1X y psg ®yp'e.

Busnauenns nabopy koedimienris @, i b, axki 0GUUCIIOIOTECS K ycepeaHEHH]
3Ha4YEHHs Koe(ilieHTIB psiay Dyp'e nis aHcaMOIt0 JeKUTbKOX curHamis [1X:

1 1
an=NZak,bn=NZbk,nek=1,...,N, (9)

N — Homep rapmoniku curHany MIL, mo cpopmoBaHa.
[To dopmynax psgy Dyp'e obuncmoothes ammiityan P (w) 1 dasu ¢, (o)
rapmoHik curHaiy [1X, siki BusHa4aroThes 3a PopMyJioro:

I:)n = \/ag + br? » Pn zarCtg(bn /an)’ (10)

2 : :
o, :Tﬁ: 2rr-f, —uacrora ( f, )1inepiox (T, ) cepLeBUX CKOPOUEHB.
0

Ha ocnosi koediuienris @, i b, popmyerscsa curman MII, 10 npeacTaBIseThCs
oesnepepBuuM curHaioM U”(t) 3 mocTiiiHUM KpokoMm amckperwsamii AT ,
PIBHUM KPOKOM AuCKpeTu3aiii curnany [1X:

[/ N 2 M 2
U'(t) = kz;[ancos(kT—”m bnsm(k_l_—nt)j_ (1)

0 0
AJTOPUTM aMILTITYJHOT KOPEKIlli TapMOHIMHOTO cKiiany curHainy [1X micTtuth

HACTYIIHI NPOLIEAYPH:

1.

BusnauaioThcsl KiIbka 4YAacTOTHMX Jiama3oHIiB y coekTpl cur”any IIX,
LEHTPaAJIbHI YaCTOTH JJI AKUX BUOMPAIOTHCA KPATHUMH OCHOBHIM rapMOHIIIi:
o, =K-@,, k=(m-2),...,(m+2), (12)

(U, — IeHTpaIbHI YaCTOTH B YACTOTHHX JianazoHax curxamy [1X,

N — gpcro rapMoHik po3kiagaHHs curHany [I1X y psg @yp'e,

M — [ijie 4Yuciao 4YacTOTH B OJHOMY 3 Jlama3oHiB, sIKI BU3HA4Y€HI B
crekTpanbHoMy aHami3i [1X: 1 -3 T, 4-711, 8-13 T, 14 -20 ', 21 - 30 T'm.
lenTpanbHa YacToTa «TPUKYTHOTO» [lala3oHy @, , SKAWA BHU3HAYAETHCS

JHIAHOIO (QYHKIIE aMIUNTYA, BHOUPAETbCS KpPAaTHOK YacTOTI OCHOBHOI
rapmMoHiku curHany I[IX 1 BiamoBizae KoOpJoHaM YacTOTHUX JIiana3oHiB B
cnekrpanbHomy aHamizi [1X: 4 - 10 ['m, sxuit MicTUTH 010pE30HAHCHI YacTOTH
opratiB B fociixeHHsx P. dogs.



2. lllupuna 9acTOTHOrO Aiama3oHy AJi KOPEKLii rapMOHIMHOTO CKIIaTy CI/IFHaJIy
[IX BM3HAYAETHCS 3HAYCHHSAMM TPAaHMYHHX YacTOT @ 1) 1 @, N), A
NpUHMAIOTHCSI PIBHUMH YaCTOTI IPYToi i OCTAaHHBOT TAPMOHIKH:

Ok, 1) =@, Ok, Ny =ON. (13)

Mupuna giamazoHy a00 YHCIO TapMOHIK BU3HAYAIOTHCA  KIJIBKICTIO
iHpOpMATHUBHUX KOMIIOHEHT B criekTpi currany [1X (5 - 6 kpaTHHX rapMOHIK
posknany [IX B psg @yp'e).

3. AMIUIITYya TapMOHIKM Ha IEHTPaIbHIM 4acToTi @) B 0OpaHOMY YacCTOTHOMY

miana3zoni curHany [1X BH3HAYa€ThCS MaKCUMAIbHUM 3HAYCHHSIM aMILTITYIH
OCHOBHOI TapMoOHIKH (puc. 3):

A =k ma)s Nk max) — MAaKCHMallbHE 3HAUEHHA AaMIUNTYyAUd TapMOHIKU B

o0paHOMY YaCTOTHOMY Jlana3oHi B criekTpi curnany 11X.
4., AMIIITyIM TapMOHIK Ha KOpJOHax «TPUKYTHOTO» Jlalla30Hy BU3HAYAIOTHCS
MIHIMAQJIBHOIO aMIUTITYJJ0OI0 B 0OpaHOMY YaCTOTHOMY J1ana3oHi curuainy I11X:

A=A 20'5'[a(k, miny T &k, max)] : (14)

ae A min), Xk max) — MIHIMAJIBHE 1 MaKCHUMajbHE 3HAYEHHS aMIUNTYAH
TrapMOHIKM B 00OpaHOMY YaCTOTHOMY Jl1ana3oH1 B cekTpi curnamry 11X.

P % P %

100 % 100 3

80 80 Ak, max)

60 . 60 i

40 | 40 |

Ak, min)
20 } ‘ \ 20 }
0 ] L o Ix
1 2 3 4 5 6 71 K \ /

a) 6) Ak, min)

Puc. 3. a). Ammunityau rapMoHiK po3kiany curHany 11X B psag Dyp'e,
0). ®opmMyBaHHs YAaCTOTHOTO Jiama3oHy I [EHTPaTbHOI rapMoHiKH K =5 3
BUKOPHUCTAHHM JiHiiHOT (pyHKIieo P (@,).

5. BusnavaeTbca anrOpUTM 3MEHILIEHHS aMIUTITYJ] TapMOHIK JIBOPYY 1 IPaBOpYyY
BiJl LICHTPAJIBHOI TapPMOHIKU JUISI KOXKHOTO 13 YaCTOTHHUX Jl1alla30HIB y CIEKTPl
curnany [IX.
3aKOH 3MEHIICHHS AaMIUIITyJl TapMOHIK NPUHUMAETHCSA JIHIMHOIWO (PYHKIIEO
P (@), MakcumanpHe 3HAueHHsS SKOi BIANOBiAa€ 3HAYEHHIO AMIUTITYAH

OCHOBHO{ TapMOHIKH:



P, =+af +b , ¢ =arctg(b, /a,). (15)

MiniManpHe 3HaYeHHS JiHIHHOI (YHKIT 3MIHM aMIUTITY TapMOHIK BiJIIOBIJA€
rapMoHilll 3 HaWMEHIIIOK aMIUTITYI0I0 B CIEKTpi curHany [1X:

b .
(k, min) (16)

P, min)=\/a(2k, min)+b(2k, min) » P(k, min) =arctg a
(k, min)

6. BmuB BukoHyeTbes mo 4ep3i curHaizamu MII, cnektp skux hopmyeTbest mis
JEKIIbKOX YacTOTHUX Jlala3oHiB, [0 MarOTh ILEHTPAJIbHI YacTOTH KpaTHI
OCHOBHII rapMoHiIi curnany I1X.

JIss  TpuBaJoro BIUIMBY BHOMpaEeThCs cHekTp curHany MII, mo wae

MaKCUMaJbHy BIJHOCHY 3MIHY aMIUNITYAW TapMOHIKM Ha MEBHIA LEHTPAJIbHIM
4acTOTi B 06paHOMy 4acTOTHOMY Jianasoni curnany [1X: A, = 8y ey -

7. TpuBalicTh BIUIMBY OI[IHIOETHCS 3a BEJIWYMHOI 3MEHIICHHS aMIUTITYIU
OCHOBHOi TapMOHIKM BI1J] MAaKCUMAaJIbHOTO 3HA4Y€HHS JO0 3HAYEHHSA TPHU SKOMY

NOTYXHICTh B cHekTpi curdHainy [IX  3MeHIIyeTbcsi B J2 - pas:

A = Ay max)/\/i.

8. BmuB MII npumnuHS€ETHCS, KOJIM BIHOCHA 3MiHA aMILIITYJId TapMOHIKH Ha
NEBHIN IEHTpaJIbHIN 4acTOTI B 0OOpaHOMY YaCTOTHOMY Jiarma30Hi 3MEHIIYEThCS
JI0 MIHIMaQJIBHOTO 3HAYEHHS OOYMCIEHOTO JIJIsl 1HIIUX YaCTOTHUX Jiala3oHIB y

crektpi curnany I1X: A, = Ak, min) -

Takum unHOM, (popma curnainy MII npeacrasnsie pisHuueBuit curuan [1X mo
BmuBy MII Ta y mpoueci Tepanii MII, skuii Bianosimae kmacam C, i C,,
BIJIMIOBIIHO.

Jist ananizy BapiaGenbHOCTI cepuieBoro putmy (BCP) putmorpama y Burmisii
nociiioBHOCTI R-R iHTEpBaniB mpencTaBisieThCss B YACTOTHINM 0OJACTI CIEKTPOM
YacTOT y BUIJISA/I MIKIB Pi3HOI aMIUIITYIM B YOTUPHOX AlanazoHax yactoT: HF — Bix
0,4 no 0,15 'y, LF — B1x 0,15 1o 0,04 I', VLF — Big 0,04 mo 0,0033 I'u, ULF — Bix
0,0033 mo 0 I'u. Bukopucranus meroay cnektpaibHoro ananizy BCP y mporeci
peectpaiii curnaniB [IX mo3Bosisie BpaxyBaTu BapiaOeNbHICTh YAaCTOTH OCHOBHOI
rapMOHIKM CUTHay 1 cymapuuil egext BBy MII Ha cepueBuii putMm. CTpyKTypa
aJITOPUTMY, IO TOSCHIOE CIOCI0 YTOYHEHHS 3MiH (DYHKIIIOHAJLHOTO CTaHy Malll€HTa
npejicTaBlieHa Ha puc. 4.



Crapr Cron
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PosniznaBanus o6paszy I1X: HaBuaHHsI HEMPOHHOT Mepexi:
%)= f. (% () =—EW 4 A (n-1)-Z
g(X) =Y w; f;(X) wji (n) =- o w;(n-1)-Z,
i=0 ji
/'Y /'y
y
Knacudikauis curnany 11X:
BEJHYIHHA npaBaonoaioHoCTI A % e ClF’W X e ClRR
MOPIBHIOETHCS 3 TOPOTOM S - .
AX)<SNS < A(X) Ao
v lax vy Hi Crnekrpanbauii ananis BCP:
XeC, X eCy > OI[IHKA MOTY>KHOCTI CIIEKTPY B
mana3oni yactotr HF, LF, VLF
HF LF VLF
KﬂaC C2 v v KHaC Cl k max)? k max)? k max)

AJTOPUTM aMIUTITYTHOT KOPEKLIii
rapMOHIMHOTO cKkiaay curHamny [1X

Puc. 4. Ctpykrypa aJirOpUTMYy, 110 MOSICHIOE CIOCIO YTOYHEHHS 3MiH
(GYHKIIIOHATFHOTO CTaHy MaIli€HTA.

VY nmanomy anroputmi kimac C; XapakTepu3yeTbesi cTaiuM (DyHKI[IOHATLHHM
. . . PW . . . .
cranoM marienta mig giero MIT. Kmac C; " BiamoBigae MOCTOBIpHUM 3MiHAM

napamerpis curaany IIX ming mieio Ha mamienta MII, a kmac CJ— gocToBipHEM
3MiHaM mapameTpiB curHainy [1X 1 meBHOMY pIBHIO PETyJAllii CEpLEBOTO PUTMY.
Knac C® xapaxtepusye cymapHumii e(peKT BIUIMBY Ha CEpLEBHil PHTM BCiX PiBHiB
peryJsilii cepueBo-CyIMHHOT CUCTEMH Mif Ai€to Ha marienta MII.

Bukopucranas wetonmiB 1udpoBoi oOpoOkm curHamiB I[IX mms 3amau
niarHocTvky 1 Tepanii MII 3 010710T1YHUM 3BOPOTHHUM 3B'SI3KOM JI03BOJISIE 3pOOUTH
BHCHOBKU:

— 3aCTOCYBaHHsSI NPOrpaMHOI  KOpEKLii J03BOJslE 3MEHIIMTH  CIIOTBOPEHHS
aMIUTITYJHO- 1 (a304acTOTHOI XapakTEPUCTUKU TMONEPEeAHIX MiJICUIIIOBAviB 1
3MEHIIUTH MOXUOKY BUMIPIOBAHHS CUTHAJIB O10JIOT1YHOTO 3BOPOTHOTO 3B'SI3KY 0
2%;

— METOJ NEepPETBOPEHHs TapMOHIWHOIrO ckyiany curHajiiB I1X y rapMoHIMHUN CKaf
curHaiiB MII, mo Bkitouae 00YMCIIEHHS CIIEKTPY aMILIITY]l TApMOHIK CUTHAITY, SKUH
aBisie coboro pizHuio curHaimiB [IX go nmii ta B mpomeci aii MII, mo3Bosisie
chopMyBaTi I KOKHOTO TAIliEHTa HAWOUIbII €()EeKTUBHO  BIUIMBAIOYUN
rapmoHiiiauii ckian MII;



— YJAOCKOHAJIEHO METOJ] aJallTUBHOI MAarHiToTepanii 3 myJbCOMETPUYHUM 3BOPOTHIM
3B'SI3KOM, IO TPYHTYEThCS Ha aHami3l rapmoiuHoro ckiamgy I[IX B gekibkox
YaCTOTHHUX Jiana3oHax, HEeHTPalIbHl YaCTOTH SIKUX OOMParOThCsd KPAaTHUMH OCHOBHIN
rapMmoHini curHany [1X, i skuii, Ha BIAMIHY BiJ ICHYIOUHX, BpaxoBye iX ¢opMy 3a
JIOTIOMOTOI0  po3Mi3HaBaHHA curHaiiB [IX HEHpOHHOIO Mepexer Ta J03BOJISIE
CHUHTE3YyBaTH CUTHAJ MAarHITHOTO ITOJIs, SIKMIA aIallTOBAHUNA JIO0 TIAI[I€HTA.

Y 4derBepTOoMy po3aini “Anapamui 3acobu cucmemu excnpec-o0iacHOCMUKY i
Kopekyii yHKYioHalbHo20 cmany JA0OuHU’ PO3IIIHYTO PO3pOOJICHI CXEeMH
peecTpallii CUrHaimy O10JIOTIYHOTO 3BOPOTHOTO 3B'A3KYy 13 BHUKOPHUCTAHHSIM
TEH30/IaTYMKa 1 ONTOENEKTPOHHOTO JaT4yhKa, cxeMu GopMmyBanHs curHainis MII Ha
OCHOB1 MIKPOKOHTPOJIEPHOI CHCTEMH Ta BHCOKOE(EKTHBHOIO IMITYJIbCHOTO
MiJCUIIIOBaYa CTPyMy 1IHAYKTOPIB anapaty teparii MII, 1mo 103BoisI0Th peanizyBaTu
B pealbHOMY 4acl OIIHKY (YHKI[IOHAJbHOTO CcTaHy 3a mnapameTpamu IIX 1
3a0e3neunTH eheKTUBHE KEPYBAHHS CUCTEMOIO aIallTUBHOT MarHiToTeparii.

Jlns peecTparlii mynbcalliii KpOB'SHOTO THUCKY B CETMEHTI KIHI[IBKM 3a
JIOTIOMOTOK0 ~ MaHXXE€TH 1  TEH30METPUYHOTO  JaTYMKa  BUKOPHUCTOBYETHCA
OCIIJIOMETPUIHUN MeToJ| BUMipy. CxemMa elleKTpUYHa TMPHHITUIIOBA MOMEPEIHBOTO
nigcuioBada 1 pineTparii curHany I1X Ha OoCHOBI TEH30J/IaTUMKa MPEJICTaBICHA HA
PHUCYHKY O.

£ § [ ex
Bow (4
AN

u]:Hu
8o

Puc. 5. Cxema enekTpudHa MPUHIIAIIOBA MONEPEAHBOTO TiacuaoBada [1X

B ymoBax pyxoBOi aKTMBHOCTI JIFOIMHHU B MpOIIEC BUKOHAHHA TPOodeciiHux
3aBiaHb (BOIi, MJIOTH, OMEPATOPH, JUCTIETYEPH W T.XI.) mepeadadeHa MOXKIUBICTh
BUKOPHUCTAHHS ONTHYHOTO JaT4yWKa JJisg BuMiptoBaHHS curHamy [IX. 3axucrt Bifg
CTOPOHHIX TEPENIKO PeaTi30BaHUi NUIIXOM BBEACHHS aMILTITYIHOI MOMYJISIL 3
HECY4O0l0 YaCTOTOI KOPUCHOTO CUTHAY Ta HACTYTHOIO JAEMOIYJISIIIIEID CUTHAIY.

VY 3ampomoHoBaHiii cxeMi, Ha BIAMIHY Bil BIJOMHX KOHCTPYKLIH,
BUIPOMIHIOKOY1 CBITJIOMIOAM KUBIATHCSA HE TMOCTIMHUM CTPYMOM, a MPSAMOKYTHUMHU
iMmynecamu 'y ¢opmi mMeanapy. TounicTs BiaTBOpeHHs curHaiy IIX ouiHroBamach
BUPAXEHHSAM, 3HAYEHHS SKOTO TIPEACTABISIE BIAHOCHY CEpPEAHBOKBAJIPATUUHY
MOMMJIKY, 1110 OOYHCITIOETHCS Y BIICOTKAX:



€= ].[FTEST (t) - Four (t)]2 dt _T"[FTEST (t)]z dt -100% ’ (17)

ne Frest (t) — TecroBuii curnan 11X Ha BXOA1 aHAII30BaHOI CXEMH,
Fout (t) — curnan I1X Ha BUXO/1 aHa/II30BaHOI CXEMH.

3MmeHIIeHHs moxuoku BiaTBopeHHs [1X y kaHaai BUMIpIOBaHHS O 3HAYCHHS
g, =4.8% JOCATHYTO 3a PaxyHOK BUKIIOUEHHS 13 TPAaKTy IOCHJIECHHS CUTHAILY

PEaKTUBHUX 1 HETTHIMHUX KOMIIOHEHTIB.

Kanan 6e3nepepsHoi peectparitii R-R inTepBaniB enexkrpokapaiorpamu (EKIY)
Mae mapameTpu, siki BianosigatoTe EKI' cramionaphoro kapmiorpada 3a ['OCT
19687-89: miamazon Bxigaux Hanpyr 0,03 — 300 mB, wactota KBaHTYBaHHS
256/512/1024 Tu, BepxHs Mexa cmyru mnpomyckanHs 0 — 250 T'm, wactora
nepeTBopeHHs curHaiy Ha Bxojl 500 I'u, nuckpernicts ALIIT 24 po3psiam, piBeHb
BHYTPIIIHIX IIyMiB, mNpuBeaeHuX A0 Bxoay 20 MkB, koedimieHT ocnabieHHs
cuH(pa3Hux curnanis 100ab.

Kanan 6e3nepepBHoi peectpariii R-R iHTepBaniB peanizoBaHuii Ha OCHOBI
CTaHJIaPTHOI MPHUHIUIIOBOI CXeMU AU(PEPEHINATBHOTO MOMEPEIHbOTO MiACHIIOBaua
115 peectpartii currams EKT.

Y KJII0YOBOMY IMIYJIBCHOMY IiJCHIIFOBAadYl CTpyMy IHAYKTOpiB (puc. 6)
BUKOPUCTOBYETHCSI  BJIACTUBICTh IHJIYKTUBHOTO HAaBAaHTAXEHHS HAKOMHYyBaTH
eHeprito MII y pexumi IMOYJIbCHOIO HakadyyBaHHS W YTPUMaHHA BIPOAOBXK
kBaszinocriitHoro MII, 1mo m03BoJise Mpu MPUIYCTUMHUX 3HAYCHHSIX TyJbcamiin MIT
3MEHIIUTH TMOTYXKHICTb TEIJIOBUX BTpPAT y CHUJIOBIA YacTUHI IPHUCTPOIO
marnitoreparnii B 5—10 pasiB y 3a1eKHOCTI Bifl BEJIMYUHM MyJIbCALIiM.

CunoBy YaCTHUHY

IMITyJIbCHOTO ~ MiACHIIOBaya UQY DAL \jf —Uunz
NPEJCTABISIOTh  KIIFOYOBI _j—D——‘ DD - K — 'CE

enementn KO, K1, K2, K3, 2|D 1_,7__ U, ! Roc
KepoBaHi BUX1THUMUA oA K §_|_ D2 |
CUTHajJaMu jaemmudparopa K I

DDI. Kowmmaparopu DAI, Upe _J—D—

DA2 wmaroTh pi3Hi HOporu / K +U,,.1
YYTIMBOCTI 1 (IKCYIOTh 3

HEOOX1THOIO TOYHICTIO Puc. 6. [TlincumoBad cTpymy 1HIYKTOPiB
BIIMOBITHICTh CTpyMy

IHIYKTOpa PIBHIO BXigHOTO curHamy. [lpu mpomy mis ¢popMyBaHHS B 1HIYKTOPI
CTpyMy OyIb-KOi 3a/laHOi BXIIHUM CUTHAJIOM (OPMH BHKOPHCTOBYETHCS METO]
KYCOYHO-EKCTIOHEHITIATBHOI alpOKCUMaIlli 3 KPOKOM, IO BIATMIOBIIA€ IPUITYCTHMOMY
BIJIXMJICHHIO CTPYMY B1Jl HEOOXITHUX 3HAYEHb.

BukopuctanHsi =~ BHCOKO€(EKTHBHOTO  IMIYJIbCHOIO  MiACHIIOBa4a 1
MIKPOKOHTPOJIEPHOI CTPYKTYPH J103BOJISIE:
— BUKOHATH CHOJy4YeHHs amapaty Ttepamii MII 1 3aco0iB peectpamii I1X 13
KOMIT'FOTEPOM Ha SIKOMY BCTAHOBJICHO MPOTpaMHe 3a0e3MeUYeHHs] CUCTEMH eKCIpec-
JIIarHOCTUKH 1 KOPEKIlii (YHKI[IOHATBLHOT'O CTaHy JIFOINHMU;
— 3MEHIIMTH MOTYXHICTh TEIJIOBUX BTpaT Y CHJIOBIM yacTuHI anapatiB Teparii MII,



o 3abe3nedye 1ICTOTHE MOJIMIICHHS MacorabapuTHUX MapaMeTpiB TeparneBTUYHUX
MpUJIaIiB 1 3HWKEHHS 1XHBOI BapTOCTI;

— BUKOPHUCTaTH pECypC MAIIMHHOTO dYacy njsi o0poOku mapamerpiB [IX,
posnizHaBanHsa curHany [1X 3a nonomororo HM, 1 opranizaiii 1iaoroBoro pexumy
JiKaps 3 MalieHToOM.

Y n'stomy po3aiiai “Memoou i cucmema adanmusnoi macHimomepanii 3
NYIbCOMEMPUUHUM 360POMHIM 38'A3KOM” ONMHCAHUN E€KCIEPUMEHTATbHUN 3pa3oK
CHUCTEMHU aJIaliTUBHOI MarHiToTeparii, HaBeJeHI MOTo TEeXHI4HI XapaKTEePUCTHUKH,
AK1 PO3MHUPIOIOTH (PYHKITIOHAIBHI MOMJIMBOCTI CUCTEMH 1 JO3BOJISIOTH ITiIBUIIUTH
e(eKTUBHICTh MarHiToTepanii, mpeJcTaBieHa amapaTHa 1 IporpaMHa peaizallis
CHUCTEMHU aJalTHBHOI Mar”iToTeparii, HaBeJCHI pe3yJabTaTH KIiHIUHOI ampoOarii i
MOPIBHSJIbHA OIIHKA €(PEKTUBHOCTI aJIallTUBHOI MarHiTOTepanii.

HianoroBa cucrema 3a0e3neuye s JIKapsA: OINEPAaTUBHICTh peecTparii
curHaity [IX, BIpOTiHICTh 1 HAOYHICTh OJEP’KAHMX OIIHOK (3HAYE€Hb IMOKA3HUKIB
[1X, edpexTuBHOCTI JiKyBaHHS), (opmaizaliio mpoueaypu aHamuesy. lIpouemypa
aHaMHe3y Tependayae BEJCHHS €JNEeKTPOHHOI O0a3W JaHWX TMAIEHTIB 1 J103BOJISIE
oiHuTH edexT micasaaii MII 1 JOIIIBHICT MOJATBIIOTO TEPANEBTUYHOIO JTIKYBaHHS
MIL.

Kiiniuna ampoOariisi eKCnepuMEeHTaIbHOr0 3pa3ka CUCTEMHM MarHitorepamii 1
anmapaty MC-92M s tepamii MII mpoBojunace y XipypriyHoMmy BIIJIUICHHI
kiHI4HOI JiikapHi Nel8 M. KueBa Ha 0a31 kadenpu ¢axynpTeTchbkoi Xipyprii Nel
HarionanpHOTO MEIUYHOTO YHIBEPCUTETY TMpU JIKyBaHHI XBOPUX 3 PI3HUMHU
3aXBOPIOBAHHSIMHU.

CrpykTypa eKCHepMMEHTaJIbHOI CHCTEMH aJalTHUBHOI MarHitorepamii 13
3BOpOTHIM 3B’s13k0M (AMT) npezacraBieHa Ha pUCYHKY 7.

BianoBigHo A0 KOHIEMIii MOOYI0BM CHUCTEMH aJalTUBHOI Mar”iToreparii 13
3BOPOTHIM 3B’SI3KOM [JIs1 BBelleHHs curHaiiB [IX y KoMI'toTep BHKOPHCTOBYETHCS
ONTOCTEKTPOHUN NaTYMK. MaremMaTH4Hi adropuTMHu po3mizHaBaHHs oOpasiB [1X,
aHai3y BIAMOBIAHOCTI (OPMHU CUTHATY 3aJaHUM KjacaM (YHKLIOHAJbHOTO CTaHy,

TK [Ipuctpiit
(ExcieptHa > ’u
cucTema) 3Homy X
MK [pucrpiit | S Marient

teparnii MII

Puc. 7. CtpykTypa ekcriepuMeHTanbHo1 cucremu AMT

mugpoBoi o0pobku curHaniB I[IX peamizoBaHi B MporpaMHOMY 3a0e3NeyeHH1
CHUCTEMM Marsitoreparii, mo BctaHoBjieHO Ha komm'toTep (I1K). MikpokoHTposep
(MK) kepye mporecom peectpariii curnanmy [1X 1 mpuctpoem Tepamii MII, mio



MICTUTh IMIYJIBCHUHM OpMYBau CTPyMy 1HIYKTOPIB.

Peanizopana B AMT ekcnepTHa cucTeMa KOHTPOJIIOE HACTYIIHI MapaMeTpu
(GYHKIIIOHYBaHHS CEPIIEBO-CYIMHHOT CUCTEMH: YaCTOTa CEPIIEBUX CKOPOUEHB, 3MiHA
PIBHS apTepialibHOTO THUCKY, YacToTy moauxy. HeilpoHHa Mepexa, 110 mpecTaBiisie
OaraTomapoBuii omHOCHpsiMoBaHmid Tiepcenrtporn (MLP-Multi-Layer Perseptron),
HaBYC€Ha IO aJaropuTMmy 3BopoTHoro mnomupeHHs (Back Propagation) i mo3Bossie
po3mi3zHaBaty 1 kinacuikyBatu curHanu I[1X i3 giarHocTHYHOIO BiporigHicTiO 92 -
96%.

Pe3ynbrar KOMIUIEKCHOTO JIIKYBaHHSA XIPYpPriUHUX XBOPUX, NPHU SIKOMY
BUKOPUCTOBYETHCSI AITOPUTM aMILTITYTHOT KOPEKIIii rapMOHIHHOTO CKJIaJy CUTHATY
[1X, omiHIOBaBCS MO AWHAMIIl 3MIHU BipOTiAHOCTI posmizHaBaHHs curHary [1X Q
(puc. 8 a, 6, B) 3aJI€3KHO BiJl KUIBKOCTI ceaHciB Teparnii N.

3MiHy (YHKIIOHAJIBHOTO CTaHy, IO CIOCTEPIraloThCA JJIsi KOXKHOI TpymHu
XBOPHUX MO>KHa YMOBHO PO3JUIUTU HA TPU BUIU 3aJICKHOCTEH:

a) 30% - noninumeHHs PyHKIIOHAIBHOTO CTaHY;

Q*100% ,

a) 30% 6) 55%

0,999

0,995

0,991 !

v

1 2 3 4 N
Puc. 8. BignocHa 3MiHa BiporigHOCTi po3mizHaBaHHs [1X

0) 55% - Ge3 3MiH Ha MOYATKY 1 MOJIMIICHHS (PYHKI[IOHATLHOTO CTaHy HAMpPUKIHII
Kypcy Tepanii MIT;

B) 15% - nmeske BIAXWJICHHS BiJl BUXITHOTO 3HAYCHHS HA MIOYATKY 1 HAPUKIHII KypCy
tepanii MIL

3a ponomoroto peanizoBaHux y AMT anroputmiB A1arHOCTUKU BCTaHOBJIEHI

HACTYITHI 3aKOHOMIPHOCTI, 5Kl € 3arajJlbHUMU JJIs1 BCIX MAaIli€HTIB:

1. VYcranoBneHo 3arajgbHe MOJIMIICHHS IMYHITETY HAI[IEHTIB;

2. YCTaHOBJICHO TMOJNIMIIEHHS CTaHy CEPIEBO-CYAMHHOI CHUCTEMH, TPH I[HOMY
micist 5-ro ceaHcy OyJio BiJ3HAYEHO OJIHOYACHE MOTIPIIEHHS CTaHy IIUX CUCTEM, SIKE
3MIHWJIOCH MOiNIIeHHsM micis 12 i 13-ro ceaHcis.

Ominka e(peKTUBHOCTI METOAY KOpEKLii (PYHKIIOHAJbHOTO CTaHy XBOPHX 13
THIHHUMU paHaMU, SIKUM TPOBOJIMIOCS KOMIUIEKCHE JIKYBAaHHS 13 3aCTOCYBaHHSM
MII, BUKOHYETBHCS WIISAXOM aHaMI3y JUHAMIKM 3MIHM HOPMOBAHOTO aMILIITYJHO-
dazoBoro koedinienra (HADPK) K(n) y nmpoueci teparmii.

Anroput™m 00YHMCIIEHHST aMIUTITYAHO-(a3zoBoro koedimieta K(n) Bkimovae



HACTYIIHI €Tamu:
1. 3 posnoainy ¢a3z ¢(f) curnamy IIX oGuncnioeTbes GyHKITS BULY:

sin27z - f, - 5(t) + (i)
27 £, 5(t) + (i)

Qi) =

18
ne f, —uyacroTa OCHOBHOI FapMOHIKH pO3KJI(aI[a)HH$I curHainy [I1X y psg @yp'e,
O(t) — ctpob-immynsc wacy TpuBaiictio o(t)=15-T,ne te(T,2-T),
T — nepion curnany [1X npu po3kinananHi B psag Oyp'e,
¢(i) — 3HaueHHs ¢asu 1 -0i rapMoHiku curnany I1X.
2. 3 posnominy ammutityn A(f) curnamy I[IX oOuuciooTbCs HOPMOBaHI

byHKITIT:
K*(n) =iZA(i), Qi) >0, K-(n) =iZA(i), Qi) <0,
(19)

ne A, — aMILIITy1a OCHOBHOI FapMOHIKHM po3KknafganHsa curHany 11X y pang ®@yp'e,
K"(n) — HopMmoBaHWii aMIUTITYAHO-(ha30Buil Koe(illieHT, M0 BiAMOBigaE
HO3UTHBHOMY “Habiry” ¢as3 y pynkuii Q(i) >0,

K™ (n) — HopMoBaHuii aMIUNITYAHO-(a30BHil KOE(DIIIEHT, M0 BIAMOBIIAE
HeraTuBHOMY “Habiry” ¢a3 y ¢pynkuii (i) <0,

n=1...,N —Homep npoueaypu BBy MIIL.

3. Jist xokHOi N-0i mponenypu BIUMBY MII oO4ucioeThcst HOpPMOBaHUI
aMILTi Ty THO-(a3oBuit Koedimient K(n):

2t 2-
<y VKK ()
1+,/K*(n)-K~(n)
ne N — kinbkicTb nporueayp repamii MIL.

3 METOI0 aHaNi3y BIUIMBY MarHiTHOTO 1oJisg BUKOHaHO oOuucieHHss HA®K nns
KOHTPOJIBHOI TPynu XBOpUX (24 XBOpHUX) 13 3aXBOPIOBAHHSMH CEPLEBO-CYIUHHOI
cucremu (3 miarmozamu AKMII, I'KMII, IKMII, ®K-2, ®K-3, CH-2A, CH-2b). B
3aJIEKHOCT] BiJl BU3HAYEHUX J1arHO3IB y KOXXHOMY KJIaCl 3aXBOPIOBAHb 3MIHEHHS
snaueHb HA®K 3naxomutbes B mianazoniB 0.05 — 0.15 Bix cepeaHbOT0O 3HAYEHHS B
rpyii (Tabm. 2).

n=1...,N, (20)

Tabmurs 2.
PyHKUIOHATLHI KTach Yucno xBopux 3nauenHss HA®K K(n)
3aXBOPIOBAHb
JIKMII, ®K-2, ®K-3 10 0.60 > K(n) > 0.55
I'KMII, ®K-2, ®K-3, CH-
2A. CH-2B 7 0.65 > K(n) > 0.55
ARMIL Miokapar. PK-2, 7 0.95 > K(n) > 0.85

Po3noain xBopux 3a aiamazoHamu 3MiHeHHsI 3HaueHb HA®K 1151 KOHTpOobHOT




IPYIU XBOPUX MpejicTaBlieHuid Ha pucyHKy 9 (mucnepcist Bubipku o <0,088).

K(n), ox. 4

10 1 1 [ [
AKM | i i !

» OQQ/Q\Q

0.8 ! i i i

0.7 ! ! ! !
TKMITs 7 xR ¢ 5 !

0.6 . . i !
JIKM ! 10 x=m. ! !

0.5 1 2 3 4 N

Puc. 9. Cratuctuka 3min HA®K K(n) a5 KOHTpoapHOT Tpynu

Criiika 3MmiHa 1 mojanbina cralumizamis  (QYHKIIOHAIBHOTO  CTaHy
cnocrepiratlotbcsi 'y 58.8 % XBOpUX 13 THIMHMMHM paHaMy, IO BIJANOBIJAE YMOBI
K(n) <0.55 nna HA®K. 1le 3nauenns (58.8%) mo6pe y3roKyeTbes 3 pe3yabTaTOM
aHaji3y JIWHAMIKM 3MIHU BIAHOCHOT MOMUJIKM po3mnizHaBaHHs curHainy I[1X (55.0%),
0 OTPMMaHa METOJIOM posmizHaBaHHs curHany [IX 3a momomororo HM. Crnin
3a3HAYUTH 3MEHIIIEHHS YUCiIa XBOPUX BiA piBHA 76.5% 10 8.8%, 11s AKUX 3HAYEHHS
koedimienta K(n)<0.6, mo BiAMOBiga€e MOMIMIICHHIO (DYHKIIOHAIBHOTO CTaHY

xBopux (puc. 10).

K(n), ox. 4 !okparienns crany y 91.2% nauienris — K(n) <0.6
1.0 T T T )
: : : : )
09 a) | 8.8% | |
i . . , o tepamii MIT:
0) m 32.4% . | | * K(n) > 0.6 — 76.5%;
0 8 Q ! ! 1
: i i i i [Ticns 4 mponemyp teparii MIT:
' I | | . —8.89
B) i 17.6% | i K(n) > 0.6 — 8.8%.
0.7 Y i : |
) @ﬂ%i\‘s@ 5 _
0.6 i : \:\@ ITicnsa tepamii MIT:
a) o | : K(n) < 0.55 — 58.8%.
05 23.5% | . .

[N

2 3 4 N

Puc. 10. Cratucruka 3min HA®K K(n) B nporeci BrumBy MIT

JUis  TOpIBHSUVIBHOI  OIMIHKM  €(EKTUBHOCTI  KOMIUIEKCHOTO  JIIKyBaHHS
BUKOPHUCTAHO MporpamMHe 3ade3neyeHHs glarnoctuyHoi cucteMu TKM-1302. Anani3
crany MepuaianiB cuctemoro TKM BHUKOHYBaBcs 3a CTaHAAPTHOIO METOJUKOIO IS
niarHocTuky 3a merogom Haxkarani. Ctynine kopensiii Mk 3HadeHHIMH HADK 1



MPOBIAHICTIO MepuiaHiB (ikcyBanacs 3a cranom mepuaianis MC, C, TR1, TR2,
TR3, TR4, TR6 1m0 moyaTrKy BIUIMBY 1 MIiCJs BIUIMBY MarHiTHUM IIOJIEM. 3arajibHa
nuHaMika 3MiHn HA®K mokasye 3MEHIICHHS BEIMYWHU KOEQIII€HTA TIij] BILTHBOM
MAarHiTHOIO ITOJIs.

Taxum unHOoM, Bukopuctanusa HA®K 103BoJisie BIpOTriAHO OIIHUTH:

1. EdextuBHicTh MeTOMy KOpeKiii (GYHKIIOHAILHOIO CTaHy JIIOAUHUA 34
JIONIOMOT OO0 TE€paneBTUYHOro BBy MII;
2. EdextuBnicth Bukopuctanuss HM myis posmizHaBanHs curdamiB I[1X 1 iXxHboi

kiacudikaiii 3a XxapakTepoM CyTUHHUX 3aXBOPIOBaHb.

Y BHCHOBKaxX BHUKJIQJCHO OCHOBHI pe3yJdbTaTH JUCEpTaliifHOI poOOTH,
PO3KpUTO iX HAYKOBY 1 TWPaKTUYHY MIiHHICTh. [liITBEpKEHO JTOCATHEHHS
MOCTABIIEHOT METH, JOBEICHO MiABUIICHHS €(EeKTUBHOCTI MarHiToTepamii mpu
3aCTOCYBaHHI METOJIB 1 CUCTEMHU QJaNTHUBHOI Mar”iToreparii 3 MyJbCOMETPUYHUM
3BOPOTHIM 3B’SI3KOM, PO3KpUTA MPAaKTUYHA LIHHICTh BUPILICHUX 3a/1a4.

Y pomatkax moJaHO MPOTOKOJ KIIHIYHOI ampoOarii eKCnepuMEHTaIbHOro
3pa3ka CHUCTEMH aJalTHBHOI MarHiToTepamii 1 KOpeKIi (PYyHKI[IOHAJIBHOTO CTaHy
JIOJIMHU Ta Mar”iTorepaneBTHYHOro anapary MC-92M.

OCHOBHI PE3YJIBTATU POBOTHU

VY nuceprauniiiHiii poOOTI BHPIMIEHO AaKTyallbHy Ta BaXXJMBY HayKOBO-
NpPUKIAAHY 3a7ady pPO3IMIHUPEHHS  (PYHKIIOHATBHUX  MOKJIUBOCTEH  CHUCTEM
aJanTUBHOI MarHiToTepamii [UIIXOM  YJAOCKOHAJEHHS METOJIB  aJalTUBHOL
MarHiToTeparii 3a paxyHOK BBEJICHHS IyJIbCOMETPUYHOTO 3BOPOTHOTO 3B’SA3Ka, 1110
JI03BOJIAE 32 JIOTIOMOTOIO0 pO3Mi3HABAHHS CHUTHAJIB HEWPOHHOIO MEpeker 1
OOYHCJIEHHS TapaMeTpiB CUTHAJTy MAarHIiTHOTO TMOJS 13  BHKOPHCTaHHSIM
010pE30HAHCHUX YacTOT NAall€HTa MiABUIIUTH €(EKTUBHICTh 3ac001B adanTHUBHOI
Mar”iToTepanii MUIIXOM JOCSITHEHHS JIKYBaJbHOTO €(eKTy MpU 3MEHIICHHI 4Yacy
BIUIMBY MarHiTHUM niosieM 70 30% Bix uMcia npouenayp. Y pe3yibTaTi BUKOHAHHS
JIOCJIIJPKEHb OTPUMAaHO HACTYITHI HOBI HAYKOBI1 Ta MPAaKTHYHI pe3yJIbTaTH:
1. Ha miacTtaBi MOPIBHSJIBHOTO JOCHIPKEHHS BIJIOMHX METOMIB  IMYJIHCOBO1
JIarHOCTHKW, 3 BUKOPUCTAHHSIM pO3IMI3HABAHHS CUTHATY B HEHUPOHHIM Mepexi,
JOBEJCHO W10 NajbleBUi (ororeTusMorpadiuHuii CUrHajd € 1HTErpajibHOIO
XapaKTEPUCTUKOI (DYHKITIOHAIBHOTO CTaHy MepuepuuHux CyIuH, 10 3 BUCOKUM
CTYIIEHEM KOpEJIOE€ 3 MAarHiTOTEpPaneBTUYHUM BIUIMBOM (BHYTPILIHBOIPYIIOBA
aucnepcist Bubipku o <0,088).
2. Po3pobnieno Mertoj peanizamii 010JOTMYHOTO 3BOPOTHOTO 3B'S3KYy B CHUCTEMAaxX
aJanTHBHOI MarHiTOTepamii, 3aCHOBaHWKW Ha OIHII HEHPOHHOI MEPEKEIO
OCLIJIOMETPUYHUX 1 (OTOMETPUUHUX XapPaKTEPUCTUK IMYJIbCOBOI XBWII, 3a
koedimientamu psgy Dyp'e, mo n103BoIIsIE KOpUTyBaTH (HOPMY MArHITHOTO CHUTHAIY
BUXOASYM 3 (YHKIIOHAIBHOIO CTaHy CYJIWH 1 CKOpOYy€ Yac, JOCTATHIN s
epextuBHOrO BBy Ha 30% (p = 0,05) Bix KITBKOCTI IPOLEAYD.
3. Po3po06iieHo MeTO1 KIJIbKICHOT OIIHKU €()eKTYy BIUIMBY MarHiTHOT'O TOJIsI HA OCHOBI
JITOPUTMY OOYHCIIEHHSI HOPMOBAHOTO aMILIITYyAHO-(a30Boro koedimieHta Gopmu
MJIETU3MOTPadiuHOT MyILCOBOI XBHIII, JMHAMIUHI 3MIHU SIKOT'O 3HAXOJATHCS B MEXKax
Bin 0,1 mo 1,0, mo mo3BosisiE 3AINMCHIOBATH I1HTErPalbHY KITBKICHY OIIIHKY



(GYHKI[IOHAIBHOTO CTaHy Nepu(epuyHoro KpoBOOOIry MpH BIUIMBI MarHiTHUM
M0JIEM, MTApAMETPH SKOT'O 3MIHIOIOTHCA.

4. 3anponoHOBAaHO CTPYKTYpy CHCTEMHU aJalNTHUBHOI MarHiToTeparii, sika BpaxOBYE
TEeXHIUH1 KpUTepii peamizaiii 610JIOT1YHOT0 3BOPOTHOTO 3B'sI3Ka, 10 BIOCKOHAJICHA
HUIIXOM PO3POOKM KaHAIy BHUMIPIOBAHHS (POTOIUIETU3MOIPAPIYHOTO CHUTHAITY
MyJIbCOBOI XBWJI, JIOMOBHEHA EKCIEPTHOIO CHUCTEMOIO il OIIHKKM 3 BHUXOJOM Ha
OpUCTPIM Tepamii MAarHITHUM IOJIEM, SIKHH Ma€ IMIYJIbCHHM MiACHIIIOBaY CTPYyMY
IHIYKTOPIB, IO JIO3BOJISIE PO3IIUPUTH (DYHKITIOHAJIBHI XapaKTEPUCTUKU CUCTEMU
aIalITUBHOI MarHiTOTEparii.

5. Po3pobiieHo mporpamHi 3aco0M KOpEeKIlli JIHIMHUX 1 HEeMHIMHUX aMIUTITYJIHO- 1
($a304acTOTHUX CIOTBOPEHb CHUTHAMIB, IO PEECTPYIOTHCS, PO3Mi3HABAHHSA 00pa3iB
CUTHAJIIB MYJIHCOBOI XBWJI, PO3paxyHKy, MapamMeTpiB CUTHAIIB Mar”iTHOTO MO,
dbopMyBaHHS Ta KOHTPOJIIO TapaMeTpiB MAarHiTHOrO TMOJiA, a TaKOoX aJIrOpUTM
(GopMyBaHHSI CHEKTPAJIbHOIO CKJIaJy CHUTHAJy MAarHiTHOTO TMOJs Ha OCHOBI
TapMOHIWHOTO CKJIaJy CHTHAlTy IyJbCOBOI XBWJI, IO JO3BOJIMIIO peaii3yBaTu
MyJBCOMETPUYHUMN 3BOPOTHHI 3B'A30K.

6. Po3pobierno metos OOYMCIEHHS TapaMeTpiB CHTHAJTY MArHITHOTO TOJS AJis
3ac00iB aJanTUBHOI Mar”iToTeparii, MO0 J03BOJIsIE 3aaaBaTH (oOpMy CHUTHAITY
JIKYBaJIbHOTO MAar”iTHOI'O TOJISI Ha MiACTaBl NMEPETBOPEHHSI TapMOHIMHOIO CKJIaIy
MyJIbCOBOI XBUJIl B TApMOHIWHUN CKJIaJl CUTHAJy MAarHITHOTO MOJIS 1 32 AMHAMIYHUMU
3MiHAMHU HOPMOBAHOTO AMILTITYAHO-(Pa30BOro KoedilieHTa KIJIbKICHO OLIHIOBATU
e(deKTUBHICTh MarHITOTEPaMiil A1t KOPEKIlli (QyHKIIIOHAIILHOTO CTaHy MaIll€HTa.

7. Po3po0bsieHO TexHIYHI 3aco0M peecTpanli Ta KOPEKIil CUTHaIIB O10J0TIYHOTO
3BOPOTHOTO 3B'A3KYy, B TOMY YHCJII ONITUYHUHN MIJICHIIOBAY CUTHATY 3 MPUHIIUIIOBOIO
CXEMOI0 peecTpalii CUTHAy MyJbCOBOI XBWJI, IMIYJbCHUN MIACUIIOBAY CTPYMY
HaBaHTa)X€HHs 0€3 T0JaTKOBOTO BIIBOAY Terlia 3 KoedirieHToM KopucHoi aii 51,5%,
[0 J03BOJIMJIO PO3MIUPUTH (PYHKIIOHAIBHI XapaKTEPUCTUKU CHUCTEMHU aJlallTUBHOI
Mar”iToTeparii.

8. Bukonana TexHi4Ha peaiizailisi Ta JOCTiKeHa eeKTUBHICTh MarHiTOTepanii npu
MPOBEACHHI KJIIHIYHOT ampoOariii JOCTIAHOTO 3pa3ka OpUTIHAJIBHOI CHUCTEMHU
aNalTUBHOI MAarHiToTepamii 3 MyJIbCOMETPHUYHUM 3BOPOTHHUM 3B'SI3KOM, IIIO
MiATBEP/DKYETHCS TaTeHTOM Ha BuHaxlg «Cmoci® Olope3oHaHCHOT —Teparii»
(No57386A, 3asBka Ne2002097379 Bim 11.09.2002) Ta akroM npo epeKTHUBHE
BUKOPUCTAHHS MArHITOTEPANeBTUYHOT CHUCTEMHU TPHU KOMIUIEKCHOMY JIIKyBaHHI
3aXBOPIOBaHb CYJIMH 1 THIMHUX paH Ha Kadenpi daxynprercbkoi Xipyprii Nel B
XIpypriuHoMy BiieHH] KiiHi4HOI JikapHi Nel8 M Kuena.
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AHOTAIIIT

JMenaBap-Kacmai Moxamman. Cucrema aganTuBHOI Marsirorepamii 3
MyJ1bCOMETPUYHUM 3BOPOTHIM 3B’s13k0oM. — Ha nipaBax pykonucy.

Huceprariiss Ha 3100yTTS HAYKOBOTO CTYIEHS KaHAMJAaTa TEXHIYHUX HAyK 3a
cnemianpHicTIO 05.11.17 — Olojoriuni 1 MEAWYHI NPWIaAXd 1 CHUCTEMH. —
HamioHanbHuil TexHIYHUN yHiBepcUTeT VYKpaiHu «KUIBCbKMH TOMITEXHIYHUN
iHctutyT 1MeHi Irops Cikopebkoro», Kui, 2017 p. Huceprarisi mpucBsueHa
MUTaHHAM PO3pOOKH METOJIB 1 CUCTEM aIalTUBHOI MarHiTOTeparii, ki 3aCHOBaHI1 Ha
IHTerpasibHIM  OIiHII (Di310JOTIYHUX TMMAapaMeTpPiB CHUCTEM OpraHi3My, a TaKoX
MPOEKTYBaHHIO amapaTypd Ha OCHOBI METOAIB “‘OlOpe30HaHCHOI Tepamii” i3
3aCTOCYBaHHSAM  OlOJIOTIYHOTO  3BOPOTHOTO  3B'I3Ky. OCHaIlleHHS  CHUCTEM
MarHiToTepaii 3aco0amMu 3BOPOTHOTO 3B'SI3KY y BUIJISIII CYKYITHOCTI CHUTHAMNIB, SIKI
HAJXOJSATh BiJ MAIIEHTA, JA€ MOXKIIMBICTh, YCTAHOBIIOBATH MapaMeTPU Ta PEKUMU
MarHiToTepamnii 3aJleXXHO BiJ pe3yJbTaTiB JIarHOCTUKM 1 1Hdopmauii mpo
3aXBOPIOBaHHS CEPLEBO-CYAMHHOI CHCTeMH. Take KepyBaHHS TeparneBTUUYHUM
BIJIMBOM JIO3BOJIIE BpaxyBaTh NpH (OpMyBaHHI MHapameTpiB MAarHITHOTO TIOJIA
IHaUBINyaTbHI (P1310JIOTIUHI TTapaMeTpH MaIli€eHTa, HOTO (PYHKI[IOHATBHUN CTaH T[T
yac JIIKyBaHHs, a TakoXX ()EHOMEH 3BHKaHHS OpraHi3My A0 Ail €JeKTPOMAarHiTHOTO
nmonsa. HacmigkoM 1poro € miaBHUINEHHS €(PEKTUBHOCTI Jii MarHiTHOTO IOJISI Ha
MallcHTa.

Kaw4yoBi caoBa: amaparypa MarHiTorepamii, TapMOHIYHUW  aHai3,
JIarHOCTUYHA CUCTeMa, 3BOPOTHUHN 3B 530K, MIKPOKOHTPOJIEpHA CUCTEMA, HEUPOHHA
CiTKa, MyJIbCOBa XBUJIS, IEPETBOPIOBAY TUCKY, U pOoBa (HUIbTpAIlis.

HMenaBap-Kacman Moxammaza. Cucrema ajanTUBHOI MArHMTOTEPANMU €
NyJbCOMeTPU4YeCKOi 00paTHOI cBA3bI0. — Ha nmpaBax pykonucu.



HuccepTaius Ha COUCKaHUE YUYEHOM CTENEeHW KaHAuAaTa TEXHUYECKUX HayK
no cnenuanbHoct 05.11.17 — Ouonoruyeckue W MEIUIMHCKHE MPUOOPHI M
cucreMbl. — HanuoHanpHBIM TEXHUYECKMM YyHUBEpCUTET YKpauHbl «Kuesckuii
MOJUTEXHUYECKU HHCTUTYT uMeHu Uropsi Cukopckoro», Kues, 2017 r.

Huccepranusi TMOCBSIIEHa BONpocaM pa3pabOTKH METOJOB M CHCTEM
aJanTUBHOM MAarHUTOTEpAlluM, KOTOPbIE OCHOBAaHbl HA WHTETPAJIBbHON OLICHKE
$u3MONIOrNYecKNX MapaMeTpoB OpraHU3Ma, a TaKkKe MPUMEHEHHIO OMOJIOTHMYECKON
oOpaTHOM CBsI3M B amnmaparax MarHUTOTEPAIHH.

B nwuccepraunoHHOM paboTe pa3padOTaHbl TEOPETHYECKUE MPHUHIUIIBI
MOCTPOEHHUS CUCTEM MArHUTOTEPAIUU C MYJILCOMETPUUECKON 00paTHOM CBSI3bIO, UTO
MO3BOJISIET  YIPABJIATH TEPANEBTUYECKUM BO3JEWCTBUEM M  YYWUTHIBATh MPH
(dbopMUpOBaHUH TAPAMETPOB MAarHUTHOT'O MOJISI HUHAUBUAYaAIbHbIE (PU3UOJIOTUYECKUE
napameTpbl MalUEeHTA U €ro PYHKIMOHAIBHOE COCTOSIHUE BO BPEMS JICUCHHUS.

BbInosiHEeHbl MOCTaHOBKA M PEIlIEHUE 3a7aud MOBBIIIEHUS (DYHKIMOHAIBHBIX
BO3MO’KHOCTEH almapaToB MarHUTOTEpaMu W pa3pabOTKH METOJOB aJalnTUBHOU
MarHUTOTEPANUU ¢ OMOJIOTrH4YECKOW 00paTHOU CBS3BIO.

VY coBeplieHCTBOBaH METO aJanTUBHOMN MarHUTOTEpAIHNH C
NyJbCOMETPUUECKOM  OOpaTHOM  CBS3BIO, KOTOPBHIH OCHOBAaH Ha  aHajIu3e
rapMOHHMYECKOI0 COCTaBa IMYJIbCOBBIX BOJH. MeToj yuuThiBaeT ()OpMy CHUTHAJIOB
IIyJIbCOBBIX BOJIH C IIOMOLIBIO PACHO3HABAHUS CUTHAJIOB HEUPOHHON CETBIO, YTO
MO3BOJISIET CHUHTE3UPOBATH CUTHAJ MAarHUTHOTO TMOJs, KOTOPBIA adanTHUPOBaH K
HAUEHTY, U MOBBICUTH 3()(PEKTUBHOCTH MArHUTOTEPAITHH.

[Ipemayioxken MeTOA  KOJIMYECTBEHHOW OUEHKH 3(@dekTa BO3IEUCTBUS
MarHMTHOT'O MOJISl HA OCHOBE BBIUMCJICHHS] HOPMUPOBAHHOTO aMIUIMTYAHO-()a30Boro
ko3 puimenta QopMbl, MOTYYEHHOTO MYTEM TapMOHHUYECKOrO0 aHajiu3a CUTHalla
IyJIbCOBOM BOJIHBI, YTO MO3BOJISIET MHAUBUAYAJIBHO HACTPOUTH MapaMeTpbl CUTHAIA
MarHUTHOTO TOJIA.

Pa3paboTtan MeTon BBIYHMCIIEHUS MapaMEeTPOB CUTHAJla MarHUTHOTO MOJISA C
UCIIOJIb30BAHUEM OMOPE30HAHCHBIX YacTOT NAlMEHTa, KOTOPBIA OTIMYAETCS OT
CYILLECTBYIOIMX TE€M, YTO YACTOTHBIM JHMANa30H BO3JECHCTBHUS MAarHUTHBIM IOJIEM
BBIYHUCIISIIOTC 0 criekTpy Dypre curHaga myiabCOBOM BOJHBI U COOTBETCTBYET
onpeaenéHHOMY (YHKIIMOHAILHOMY COCTOSTHUIO MAIlUEHTA.

Co3znan 3KkcnepuMeHTaNbHBIN 00pa3el cucTeMbl aJalTUBHON MarHUTOTEPAITUH
C MyJIbCOMETPUYECKON OOpaTHOM CBSA3BIO C PACHIMPEHHBIMH (DYHKIHOHAIBHBIMU
XapaKTEPUCTUKAMH, KOTOpble 00€CHeunBaOTCA CPEACTBAMU MHTETPaIbHON OLEHKH
(GYHKIIMOHATLHOTO COCTOSIHUSI YEJIOBEKA, YTO MO3BOJSET MOBBICUTH 3(P(HEKTUBHOCTh
Je4eOHOr0 BO3/ICMCTBUSI MAarHUTHBIM TOJIEM.

KuroueBble cioBa: anmapatypa MarHUTOTEpanuM, TAPMOHUYECKUN aHaIM3,
MUKPOKOHTpOJIJIEpHAs CUCTeMa, HEUPOHHAsI CETh, OOpaTHas CBs3b, IpeoOpa3oBaTellb
JABJIEHUS, TyJIbCOBAs BOJIHA, CUCTEMA JUATHOCTUKH, LI poBas GUIbTpaIIus.

Delavar Kasmaei Mohammad. The adaptive magnetic therapy’s system
with a pulsemetrics feedback. — Manuscript.

The dissertation for Ph.D degree in engineering science, speciality 05.11.17 —
Biological and Medical devices and systems. — National Technical University of
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Ukraine «lgor Sikorsky Kyiv Polytechnic Institute», Kyiv, 2017.

The dissertation dedicated to the problems of development for methods and
adaptive magnetic therapy’s systems, which based on an integrated estimation of
systems’ physiological parameters of organisms, and designing of the equipment
based on methods of “bioresonant therapy” with application of a biological feedback.
Equipment of magnetic therapy systems by means of a feedback as set of signals,
which act from the patient, enables to establish parameters and modes of a magnetic
therapy depending on results of diagnostics and the information on disease of
cardiovascular system.

Such management of therapeutic influence allows taking into account at
formation of parameters of a magnetic field individual to physiological parameters of
the patient, its functional condition during treatment, and a phenomenon of an
organism accustoming to action of an electromagnetic field. Consequence of it is
increase of efficiency of action of a magnetic field on the patient.

Key words: biological feedback, digital filtration, magnetic therapy devices,
neural network, pressure transducer, pulse wave, system based on microcontroller,
system of diagnostics, Fourier analysis.
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