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eNeKTpoNnizy. Ane mnpu JiaTepMii He JOCATacThes TIOBHICTHY MeTa: MPOrPITH BCHO TKaHWHY
(TiaTepMis — BCRIIPOTPIBAHHA ).

[{poro Hemomiky ne Mac LLayKTOTePMIf, KA BIAPI3IACTLCA BLI JIATepMil Juime cnocobom
30y KeHHA B TKAHUHI 3MIHHOTO CTpyM. JIms UBOrO BHKOPUCTOBYETHCA ABMIIE €NEKTPOMATHITHOL
THAYKLIl: 3MIHHC MATHITHC TIOAC HOYKY€ B TOMY 3K MPOCTOPI 3MIHHC CICKTPHYHE MOJNC 1 fAKC B
TKAHHHI BUKJIHKAE eNeKTPHIHIHE CTPY M.

TyT cnim noACHUTA mepeBary IHAYKTOTEpMil. 3MIHHE €ICKTPUUYHE MONE MO BCIM TKAHHHAM
OpraHy oJgHaKoBe. BOHO BUKITMYE CTPYM 3 TYCTHHOIO OLTBINIOI0 B THX TKAHHHAX OPTraHy, A€ MEHIINI
nuToMuii  omip. Lli TkaHWHKM Kkpamie nporpiBaloTheA. [loeanyoud 3akoH OMa | 3aKOH
eNeKTPOMAarHiTHO iHaykuii ®apages-Makcpella MoAHA BUBECTH (opMyly Mid TENIOTH. fAKa
BUAUTAETHCA 32 CEKYHIY B OJHHMIN 00 €My,

KpiM nii Ha ioHM enekTpuvHe none OyJIe MIATH HA MNOMAPHI MONEKYNU, BUKIHKAKYM X
o0epTanbHi KOMMBAHHS 2 9aCTOTOK Tons. [Ipu 2ITKHEHHSX 3 HIIUMH MOJEKYTaMH E€HEPTis IMHX
KOITMRAHE TIEPEXOHTH B Ter10o. OOWIRA MeXaHi3MH TeIUTOBH/NCHHS CTalOTh CYMIPHHMH Ha
gactorax 50 — 80 Ml

3 PO3rasHYTHX YOTHPLOX METOMIB mporpiBaHHa aume HBY-tepanis € pezonancHoio, 10010
edpeKTHBHA NHIE HA BKazaHWX uacToTaX. JliatepMis, IHaykToTepMis | YBY-tepamis €
IIHPOKOCMYTOBHMH IO  9acTOTi: 3MiHa wacToTH B 2 -3 pasw He Ja€ TIOMITHOT 3MiHM
TeILTOBHIIEHHS, AJle JUIA poOOTH BIAMOBLIHUX TeHEPaTOpIB BHAUICHI LIJIKOM NMeBHI YacToTH. Lle
IYMOBJICIO THM, 1O IEHEPATOPH NPy POdOTI CTBOPIOIOTL 34BAAH B €ipl A8 Paaio3s a3Ky.

HapcoHBamizallisi 3acTOCOBYETBCHA HE JJsl MPOTPIBAHHA, a IS NOAPAZHEHHS ICKPOBHM
pO3pAAOM WIKIPH | MiAMKipHOT TKaHWHK, BoHa TO€AHYe iMMYNBCHI CTPYMH i BHCOKOUYACTOTHI
KOJIMBaHHA B CTPYMY B IMOYJIBCL. [le MOKHA MPOIeMOHCTPYBATH MOMaXYKOUH CKISHEM eIeKTPO10M
B 3dTCMHCHOMY TMPHMINICHHS MPUH BKAKOHEHOMY rexeparopi. Toal cnpauboBye ¢TpodockoniuHri
edeKT | BUIHO BY3bKi CBIT/I 1 IIMPOKL TEMHI cMyTH. [Ipy MOpiBHAHHI IX ITHPUHH MOJKHA OI[IHUTH
WINMAPHICTh IMIYARCIB. 332 MOAROK AOCHTE IAKOTO 3anaxy MOXKHA BIAMITHTH YTBOPEHHS O30HY.

Ivanchuk M.A.
APPLYING OF MARKOV CHAIN FOR PROGNOSING THE PREVALENCE OF
CORONARY HEART DISEASE
Department of Biological Physics and Medical Informatics
Higher state educational establishment of Ukraine
“Bukovinian State Medical University”

Coronary heart disease (CHD}) is one of the most frequent causes of death in Ukraine. In
order to conduct adequate preventive work and planning the provision of specialized medical care
for patients with coronary heart disease, we prognose the prevalence of this disease in the next 10
vears.

The problem ol predicting 1s solved by using Markov Chain Monte Carlo Method. Using
this method in medical prognosis makes it possible to foresee the prevalence of non-communicable
diseases in the future and, through this, carry out adequate preventive work and planning of the
provision of specialized medical care for the relevant nosology.

According to the analysis of the incidence of coronary heart disease in Ukraine. presented in
2010, the incidence of coronary artery disease in Ukraine as a whole was 23455.8 per 100 000
population, the incidence of coronary heart disease was 1708.4 per 100000 population, primary
disability 3.8 per 10 000 population, mortality from CHD 687.3 per 100000 population. The total
mortality rate in Ukraine in the same year according to the population of Ukraine was 1520 per
100000 people. For complete treatment of CHD, aortic coronary artery bypass surgery is used,
which was performed in 3.8% of patients.

For building Markov chain, we consider the possible states: healthy; suffering from coronary
heart disease; CHD after aortic coronary artery bypass grafting; CHD with a disability; dead. The
matrix of transition probabilities for considered states is following
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0.967716 0017084 0 0 0.0152
{ 0917118 0038 0.00038  0.044502
Pl = a 0.01784  0.966716 ] 0.0152
& 0 G038 0917498 0.044502
0 0 a 0 1

The model is constructed since 1996. The result of prognosis is compared with known
epidemiological data. The average prognosis error 1s 3.24%. The increase in the incidence of CHD
to 37929.3 per 100000 population in 2030 is foreseen.

Kaenikoseskmii A.B.

IMMPOEKTYBAHHS TA PO3POBKA CUCTEM OINITHKO-TEJEBIBIMHOI'O
HABEJAEHHS 3 BUKOPUCTAHHAM KOMITIIOTEPHOTI'O CTEPEOBAYEHHA.
Kagheopa Gioaoeiunoi gizuru ma Meduunor ingropyamuxu
Bunyuii depycasnuii nasuaibruil 3aniad Yepainu
« BYROGUHCHR UL depICagHUtl MCOUYRUL YHIBPCUMEH Y

B pesynbraTi npoeedeHol poGoTH OB po3poONieHHH MNPHHIIMMIOBO HOBHH MiAXia 0
LPOEKTYBAHHS CUCTEM E€IeKTPOHHO-OITHYHOIO HABEACHHS 3 BMKOPUCTAHHSIM KOMIL KYTEPHOIO
cTepeobaqenHd, KU J03BONSE 3HAXOAUTH Td CYOPOBOMXKYBATH [IMPOKUH CNEKTP HABCMHUX 1
TOBITPAHUX Linell 3 MakCHMANbHUM CTYIEHEM aBTOMATH3arlil Ta MIHIMATBEHUM iHGOpMaiitHIM
nepeRaHTakeHHS MioTa 0e3 BUKOPHUCTAHHS aKTURHUX BHIPOMIHIORAHE. PesynhTaTth RUTIPOOYRAHE
noKazaiu cTabUbHy poboTY  po3podNIeHOTO KOMIUIEKCY B peXKHWMax MOMIYKY CRITIO — Ta
TEPMOKOHTPACTHUX LIMeH, aAeKBATHICTL MAaTEMATUUHOT MOJE1l PO3PAXYHKY TPAEKTOPIA PyXOMUX
00'€KTIB TA BHUCOKY TOUHICTH CTEpeOJaTbHOMETPUYHOI cucTeMu. llpH BHUKOHAHHI 2aBJaHbL 3
Oe3nocepeJHEOT MATPUMKH Ha3eMHHUX BIHCBK B YMOBAX cydacHHX OOHOBHX Iiif. cHCTeMAa ONTHKO-
TeJIeBI31HHOTO HABeJeHHs NiTalbHoro amapaty (JIA) Mae 3alOBUIBHATH HAacTyNHHAM BHMOTIAM:
OQUO3IAYNE BUABNCHIS, KNacu(piKamia Ta CYNPOBIA HA3CMIMX EPYXOMHX LIEH. CympoBla
(TpexiHr) pyXOMHX I[iTel 2 MOMKITUBICTIO BITHOBISHHS HATJIAMY HIiCIS KOPOTKOYACHOTO 3HUKHEHHS
LTI 3 TIONA 30pY KaMep MiJ wac MaHCBPYBaHHS, IIBHIKA Nepeiava IiJICBKA3zaHHA JO TOMOBOK
HaBeJICHHS PaKeT «IOBITPA-IOBEPXHA», BIACYTHICT AKTHBHUX BUMPOMIHIOBaHb (pajiouacTOTHOTO,
Buaumoro Ta IY mlana3osiB), OaraToxaHanbHAa JANBHOMETPIA, OPOCHO3YBAHHA TPAEKTOPIA
HA3€MHMX T2 MAHEBPOBUX MAN0 BUCOTHUX MOBITPAHMX winei. Ha cboroauimuii aeHs Bel icHyRO4I
HA 030pOCHHI KOMTIIEKCH ONITHKO-TeNeBi3iliHoro HareaeHus (OTH) ax B aBiauii kpain HATO, Tak i
B po3pobkax IHIIUX JepKAB HE MOBHICTEO 3a70BUIBHAIOTH BHINCHABEICHHM BHMOTAM.
[TepcnektuBaAH KoMTneke OTH Mae HACTYITHI BIAMIHHOCTI BT MOMepeTHUKIB. JInd BHARICHHA Ta
CYMPOBOAY MAHEBPOBUX [iNeH BUKOPHUCTOBY€ThbeS moaddikosanuit  anmroput TLD (Tracking-
Learning-Detection — Cynpoein — HaBuanua — JleTeKTyBaHHA), 7€ HA BIAMIHY BiJl MOYaTKOBOTO
BapiaHTy aJropuTMa I8 MATBePKeHHS 3HAXOUKSHHA UUT BHKOPHCTOBYETHCS TIOPIBHSIHHS
300pakeHb ¥ BHIUMOMY Ta iHQpadepBOHOMY JlanasoHaX. TakdM YHHOM JOCATAETHCS O1TBUIIEHHS
HATAHOCT] TPEKIHIY T4 CTIAKICTL A0 MOCOAHMX YMOB. 3 METOK 3a0e3nedeHHs 0araTOKAHANBLHOrO
JATLHOMETPYBAHHA 0e? BUKOPUCTAHHS TOJATKOBOI MIACBITKH IiIeH 0 CKIaAy KOMILICKCY BBEICHO
OTITHYHY CTCPCOCHCTCMY, fKa 3a0C3MCuye TPHBUMIPHY PCKOHCTPYKIUIO MICHCBOCTI 3 KyTaMH
oty 27x 45, Ilpn o0podui 300paKeHHs 3aMIF0TbCS AITOPUIMU, Kl J03BOJISIOTH LPOBOIMTH
OCHOBHI po3paxyHKH ¥y BigeonoToni B 70 fps. CHcTeMa 103B0MsE CYTIPOBOMKYBATH Ta NepenasaTi
LINEBKAZAHHA OJHOYACHO AnA 23-Tu 00 €KTIB. NPU UBOMY BHM3HAMAKOUM BXII [ineil B 30HY
ypaskeHHs1 oOpanoro tuny 30poi. [lpy BukopucTaHHi koMmmnekcy y cknani BITJIA 3 uudpoBuMu
CEePBOTIPUBOAAMI, CHCTEMA, AHANTIZYIOUH TPAEKTOPIKO PYXY Widi, ABTOMATHYHO NOBEPTAE TTANBHUI
anapat A YpaKeHHS 11 HeKepoBaHUMH PeakTUBHHMH CHAPAJAMH 33 JOIOMOLOK BOYJA0BAHOTO
rapmarHoroe kommiexcy. [liacuctema, mo 2azHaveHa B n.1 Moue OYTH BHKOPMCTaHA B TONOBII
HABEJCHHA PAaKeT KIACIB «MOBITPA-NOBITPA», «IMOBITPA-MOBEPXHA», «MOBEPXHA-NOBITPA» A8
ABTOHOMHOTO TACHBHOTO CAMOHABEJCHHA K 3 MONEPEIHbOIO MEPefaucto [UIeBKAZAHHA, TAK 1
CaMOCTIHHO ¥y CKIadi NMCPCHOCHWX 3CHITHO-PAKCTHUX KOMIICKCIB, [ICPCNCKTHBHHA KOMILUICKC
Moe OYTH BCTAHOBMSHHH Ha Taki THIH MTANBHUX anapaTis: Jdimaru: Cy-23 (eci moouginayii),
Mul-23 (sci moodugirayit), Mul-27(MT), Mul-29 (eci modugivayii). Cy-17, Cy-7h5, «Firechildy
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