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USING DATA STRUCTURES IN THE DEVELOPMENT OF MODERN
INFORMATION SYSTEMS

Yevhen Berkunskyi, Alona Pavlenko, Smykodub Tetiana

National University of Shipbuilding

Abstract. The problems of choosing a data structure to increase the efficiency of
implementation algorithms in modern information systems are considered, in particular in areas such
as GPS navigation, social networks and databases, where the correct choice of a data structure
significantly affects the performance and speed of information processing.

Keywords: graph, stack, queue, deque, priority queue, binary heap, binary search tree, Java,
Kotlin.

YK 004.94:620.22
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AHoTauisi. Po3risiHyTo MaremartuuHe 3a0e3leueHHs JIKyBaHHS OHKO3aXBOPIOBAaHb 3a
JIOTIOMOTOF0 CKJISTHUX MIKpocdep sike BKIIFOYA€ TakKl KIFOUOBI aCMIEKTU K MOJICIIOBAHHS PO3TOILITY
PaZi0aKTUBHOTO MaTepially, PO3paxyHOK /103 ONMPOMIHEHHS, ONTHUMI3allisl BBEACHHS Mikpocdep Ta
OIIIHKY €()EeKTHUBHOCTI JIIKyBaHHSI.

KurouoBi cioBa: ciisiHi MikpochepH, po3paxyHOK /03U ONPOMIHEHHS, paJiOaKTUBHHIMA
Marepial, mpolec CeIUMEeHTAaIlil.
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BcerynHa yacTuna. Bucoky eeKTHBHICTD B JIIKyBaHHI OHKO3aXBOPIOBaHb MTOKA3Y€ TEXHOJIOT1s
3a JIONOMOTOI0 CKJISIHMX MiKkpocdep, 103y ONPOMIHEHHSI SKOI PO3PaxOBYETHCS 3a JIOMOMOTOIO
MIPOrpaMHOT0 3a0e3MeueHHs, PO3POOJIEHOTO MLUISIXOM IPOTHO3YBAHHS OOCATY YaCTKH/CETMEHTY
opramy, sSIKuii moTpedye JIKyBaHHS.

Meta poOorn. BHU3HAuUTH KIIIOYOBI aclEeKTH MaTeMaTHYHOrO 3a0e3MEeUYeHHS JIKyBaHHS
OHKO3aXBOPIOBaHb 3a JOMOMOTOI0 CKIITHUX MiKpocdep.

OcHoBHa yacTuHa. /{15 3a0e31e4eHHst TOUHOTO OIMPOMIHEHHS My XJIMHHOT TKAHUHU HEO0OX1THO
MO/JICITIOBATH PO3MOILT CKISTHUX MiKpocdep micis X BBEIEHHS, BKIIIOYAE:

— TreMOJMHaMIYHEe MOJICIIOBaHHS KPOBOTOKY B CyIMHaX IME4YiHKU a00 1HIIOrO OpraHy, ne
po3MimieHi Mikpocdepu. BukopucroByroThest audepeniianpHi piBHsaHHS Hap’e-CTokca a1 onucy
PyXy KpOBI Ta IEpeHOCy Mikpochep;

— po3monil Mikpocdep Ie MOJENi PO3MOALTY YacTOK y KPOBOHOCHHMX CYJIWHAX, IO
BpPaxOBYIOTh MPOIECH CEUMEHTAIII] Ta arperaiii Mikpocdep.

Po3paxyHOK 1031 ONpOMiHEHHS, IKY OTPUMYE MyXJIMHA, € KPUTHIHAM aCIICKTOM TUIaHyBaHHS
Tepartii, BKIIOYAE:

— ¢opmyny berxe-brnoua, BoHa BUKOPUCTOBYETHCS JIsi OOYMCIICHHS €HEPreTHYHHX BTPAT
10HI3yI0401 pajialii B TKAaHUHAX;

— PIBHSIHHSI pO3May pagiOaKTHBHOTO 130TOIY:

A(t) = AoeM,

ne A(t) — akTUBHICTh Y MOMEHT Yacy t, Ao — moyaTkoBa akTHBHICTh, A — KOHCTaHTa po3mnany [1].

— MOJEI JO3UMETpPii BUKOPUCTOBYIOTBCS TSI OOYMCIICHHS JO3M pajiaiii B Pi3HUX TOYKaX
MyXJIMHU Ta HAaBKOJIUIIHIX TKAHUH

Jlist TOCSITHEHHST MaKCUMaJIbHOI €(heKTUBHOCTI Teparlii HeoOX1AHO ONTHMI3YBaTH MapaMeTpu
BBEJIEHHS Mikpocdep:

— METOJM ONTUMIi3allil BMILYIOTh BUKOPUCTAHHS YMCIOBUX METOJIB, TAKUX SIK TPaJiEHTHUH
CIyCK a00 T€HETHYHI aJrOpUTMH, U1 BU3HAUYEHHS ONTUMAJbHUX HapaMmeTpiB (MICI BBEACHHS,
IIBUJIKICTh BBEJIEHHS, KUIbKICTh MiKpocdep);

— CHUMYJISALINHI MOAEN! 1€ IMITallis pi3HUX CIeHapiiB BBEAEHHS MiKpocdep Uil OLIHKHU iX
edexTuBHOCTI [2].

Orinka eeKTUBHOCTI Teparlii 3a JOMOMOT0I0 MAaTEMAaTUYHUX MOJIETIEH BKIIIOYAE:

— CTaTMCTUYHUH aHali3, a caMeé BUKOPUCTaHHS CTAaTUCTMYHHMX METOJIB JUJIsl aHAIII3y pe3yJib-
TaTIB JIKYBaHHS Ta BHU3HAYEHHS 3HAUYYLIOCTI BIAMIHHOCTEW MK KOHTPOJBHUMH 1 €KCIEpUMEH-
TaJbHUMH TPyHaMU;

— MOJIeNl NMPOTHO3YBaHHS BKIJIIOYAIOTh PO3POOKY MoJeneil sl MpOorHO3yBaHHs pe3yJbTaTiB
JIKyBaHHS Ha OCHOBI JIaHUX TPO MallI€HTIB 1 TapaMeTpiB Tepamii [1].

MareMaTtnyHa MOJIENIb MAa€ TAKUM BUTIIAL:

1) 'emouHAMIYHE MOJICITIOBAHHSL:

— +(u-Vu=—-Vp+uViu+f

1€ U — MBUAKICTh KPOBOTOKY, P — THCK, /i~ B SI3KICTb, f — 30BHIIIHI CHITH.
2) Po3paxyHOK 7034 OMPOMIHEHHS:
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Ay E -t
m

D:

ne D — nosa ompomiHenHsi, Ao— ModYaTKOBa akTHBHICTh, E — eHepris BumpomiHIOBaHHS, t— Yac
OTPOMIHEHHSI, M — Maca TKaHWHHU [1].

BucHoBok. Maremaruyde 3a0e3MeUYeHHS JIIKYBaHHS OHKO3aXBOPIOBAHb 3a JOIMOMOTOIO
CKJISTHUX Mikpocep € BaJIMBHM €IIEMEHTOM, IO JO03BOJISE€ ONTHMI3yBaTH IIpPOIEC Teparii,
3a0€3MeYnTH TOYHE JI0O3YBaHHs pajiallii Ta MiABUIIUTH €(PEKTUBHICTh JIKyBaHHsA. BUKopucTaHHS
Cy4aCHMX MAaTEeMaTHYHHX METOJIB 1 MOJCNIeH CHpHs€E JOCITHEHHIO HAaWKpaIUMX Pe3yJIbTaTiB y
JIIKyBaHHI TAII€HTIB.
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MATHEMATICAL ASSURANCE OF THE TREATMENT OF CANCER DISEASES
USING GLASS MICROSPHERES
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Admiral Makarov National University of Shipbuilding, Mykolayiv, Ukraine.

Abstract. High efficiency in the treatment of cancer is shown by the technology using glass
microspheres, the radiation dose of which is calculated using software developed by predicting the
volume of the part/segment of the organ that needs treatment.

Keywords: glass microspheres, radiation dose calculation, radioactive material, sedimentation
process.
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