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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HocnimxkeHHs (i3MKO-XiMiYHUX MPOLIECiB B 6i0JOTIYHMX TKAHUHAX Ta TEXHIYHUX CUCTEMax METOJaMU

MaTEMATNYHOTO MOJE/IIOBAHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The study of physical and chemical processes in biological tissues and technical systems by mathematical
modeling

Pedepar yKpaiHCBKOIO:

[TpoBeneno gocnigykeHHs BIIMBY pH BoAu (aMiauHO-TiIpa3uHHOTO PETyJII0BaHHS) Ha KOPO3iliHO-eJIeKTPOXiMiuHy
noBeliHKy Hep>kaBHOi crani 08X18H10T 3a Temnepatyp 25...300 C i piBHOBaXHUX THUCKax. POTJISTHYTO BUTPUBAJIICTD
€JIEMEHTIB KOHCTPYKLiN Mifl CTaTUYHUM i IMHAMIYHMM HaBaHTaKEHHAM Y KOPO3iTHOMY CEpEeOBUIi B IMIIJIAaHTaHTI
Il TpillMHA 3apOIKYETHCS, MIPOCTAE 10 KPUTUYHOIO PO3MIPY i 3yMOBJIIOE€ MOT0 pyHHYBaHHA Ha JiJsHII
MaKCHUMAaJIbHUX PO3TArajbHUX HAIIPYKE€Hb. BUBYE€HO BIUIMB CIpKOBOZHEBUX CEPELOBUIL Pi3HOI arpeCUBHOCTI Ha
IIPOLIECH 3aPOPKEHHS Ta PO3BUTOK KOPO3ilTHO-MEXaHIYHUX TPIlMH. 3alIPOIIOHOBAHO BUKOPUCTAaHHS
XOJIECTEPUYECKHUX PIIKUX KPUCTAJIIB, JIETOBAHNX HAHOPO3MIDHUMU JOMIIIKAMUA MarHETUTIB 3 METOIO CTBOPEHHS
Marepiasny AJj1sl IepBUHHOrO nepeTsoproBaya cencopa CO. PO3ryIsIHYTO KOHLEII0 B3a€MOJil XOJI€CTEPUYHUX
PiAKUX KPUCTAJIB i3 ByIJIEBOAMU 3 METOIO CTBOPEHHSI MaTepialy aKTUBHOTO CEPeIOBUIIA IEPBUHHOTO
IIepeTBOpIOBavya CEHCOPa BYIJIEBOLIB. Briepie BcTaHOBJIEHO 6iodiznyHi mexaHizmu nucdyskii Na+, K+-ATP-a3u ta
Ca2+, Mg2+-ATP-a3u nimdouutis KpoBi NalieHTiB 3 peBMaTUYHOIO [1aTOJIOTi€l0. 3'sICOBAHO, 1110 32 YMOB PO3BUTKY
pPeBMaTUYHOI NaTosorii B 1iMm¢ouuTax Kposi iHrioyBanHs aktuHocTi Ca2+, Mg2+-ATP-a3 BinoyBaeTbCs 32
3MillIaHMM THUIIOM - $SIK 32 PaXyHOK 3MEHIIEHHS YACJIa 00€PTiB €H3UMY, TaK i 32 paxyHOK 3HMKEHHS CIIOPiIHEHOCTI
1o ATP, a iHri6yBaHHs akTUBHOCTI Na+, K+-ATP-a3u BinOyBaeTbcs 32 KOHKYPETHUM TUIIOM - 32 PaXyHOK 3HMDKEHHS
criopizHeHnocTi 7o ATP. Po3risiHyTo MaTeMaTU4yHy MopeJb oTokis K+, Na+, Cl-, floHHOro 6anaHcy ta
TPaHCMEMOPAHHOI0 NIOTEHIjaly Yepe3 [1JIa3MaTUYHy MEMOPaHy 3apPOJIKOBOI KJIITHHH 3 MO3ULii JIiHiHOI
T€PMOJMHAMIKY HEOOOPOTHUX IIPOLECIB. Pe3yIbTaTy MOZEJIIOBAHHS SIKICHO Y3TOIKY€ETBCS 3 €KCIIEPUMEHTAIbHUMU
CIIOCTEPE>KEHHSIMU [1J151 3aPOIKOBUX KIIITHH B'IOHA. [IpoBeieHo 064YMCIIeHHSI eHEPTeTUYHOTO CIIEKTPY JOHOPHOI Ta
aKLIENTOPHOI OMIIIOK y cepUuyHiil KBAaHTOBIH Touli sIK PyHKII0 ii po3mipy. [IpoaHanizoBaHO CTPYKTYpHI 3MiHM,
11O BiIOYBAIOTbCS B PE3YJIbTATi BUCOKOEHEPIETUYHOTO €JIEKTPOHHOTO OITPOMIHEHHS B XOJIIBCbKUX JATYMKAX Ta
3'ICOBaHO NPUPOLY pafialiiHuX nedeKTiB Ho i miciis onpoMiHeHHS B HUX. JJOCTiIKeHO BIINB 00Me>KeHNX (OHOHIB
Ha CIIeKTp €JIEKTPOHA, SIKUI 3HaxXOUThCS B 6araTomapoBsiil TOHKi HaHoMIiBL. JoCiikeHo ONHOPiAHY 3a1a4y JJ1sl
PIiBHSIHHS i3 YaCTUHHUAMM NOXiTHUMH 3 JBOMA 3MIHHUMMU JIPYrOro NOPSLAKY 3@ OJIHi€l0 3MiHHOIO, 32 SIKOIO 33jaHO
KpaloBi yMOBH, Ta 3arajloM HECKIHU€HHOTO MOPSIKY 32 iHIIOK0 3MiHHOI0. BKa3aHO COCi6 3HaXOIKEHHS
HETPUBiaJbHUX KBa3iNOJiHOMHUX PO3B'S3KiB 3a/1a4i, IO BiJMOBIZAIOTh KOXKHOMY HYJIIO XapaKT€PUCTUYHOTO

BM3HAYHMKA 33/1a4i 3 ypaxyBaHHSIM MOrO KPaTHOCTI.

Pedepar aHIJIiHCBKOIO:

The influence of water pH on electrochemical corrosion behavior of stainless steel 08H18N10T at temperatures of
25 ... 300 C and the equilibrium pressures was studied. It was investigated the endurance of structural elements
under static and dynamic loads in corrosive environments in which the implants cracking emerges, grows to a
critical size and causes its destruction at the site of maximum stress. The effect of hydrogen sulfide media of
varying aggressiveness on the processes of nucleation and growth of corrosion and mechanical cracking. It was
suggested to use the cholesteric liquid crystals doped with impurities nanoscale magnetite to create material for
primary converter of CO sensor. We consider the concept of cholesteric liquid crystals interact with
carbohydrates in order to create the material of the active medium of primary converter of sensor carbohydrates.
It was found biophysical mechanisms of Na+, K+-ATP-ase and Ca2+, Mg2+-ATP-ase dysfunction in blood



lymphocytes of patients with rheumatic diseases. It was found that under conditions of rheumatic diseases in
blood cells inhibition of Ca2 +, Mg2 +-ATR-ase occurs by mixed type both by reducing the speed of rection and the
affinity for ATP. Na+, K+ -ATP-ase inhibition occurs by competitive type - by reducing the affinity for ATP. The
mathematical model of the K+, Na+, Cl- flow, ion balance and transmembrane potential across the plasma
membrane of embryonic cells from a position of linear thermodynamics of irreversible processes was created. The
model results qualitatively consistent with experimental observations for germ cell of loach. A calculation of the
energy spectrum of the donor and acceptor impurities in a spherical quantum dot as a function of its size was
carried out. The structural changes occurring as a result of high-energy electron irradiation of Hall sensors were
analyzed. It was clarified the nature of radiation defects before and after exposure to radition. The effect of
phonons on the limited range of the electron, which is a multilayer thin nanofilm was studied. It was studied the
problem for homogeneous equations with partial derivatives of second order of two variables by one variable on
which boundary conditions are set, and generally infinite order in another variable. It was set the method of non-
trivial solutions of quasipolynomial solution corresponding to each characteristic zero determinant task
considering its multiplicity.

Inpexc YIK: 541.1:001.18, 541.1:577.1:62]001.5.001.57

Koau TemMaTHyHHX PyOpHK: 31.15.01.07
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: [lociipkeHHs (Gi3NKO-XiMiYHMX IIPOLECIB B 6i0IOTIYHMX TKAHNHAX TA TEXHIYHMX

CHUCTEMAX METOJAMU MATEMATNYHOTO MO E/NIOBAHHSI

Ha3zpa HTII aHri#icbKo0: The study of physical and chemical processes in biological tissues and technical

systems by mathematical modeling

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: nosinmeHHs eGEKTUBHOCTI JIarHOCTHKY Ta JIiKYBaHHS XBOPHX
FaJIy3b 3aCTOCYBAHHSI: [OC/II)KEHHs i PO3POOKM B rajysi IpUPOSHUYMX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: [Tposeneno nocnimkenns BrumBy pH Boau (aMiauHO-TiIpasMHHOTO PETyJIoOBaHHs) Ha KOPO3iiHO-
€JIEKTPOXiMiUHYy NoBeIiHKy HepskaBHOI ctani 08X18H10T 3a Temnepatyp 25...300 C i piBHOBaXHUX THUCKaX.
PorysHyTO BUTPMBAJiCTh €JIEMEHTIB KOHCTPYKUIM ITifl CTATUYHUM | IMHAMIYHUM HaBaHTa)KEHHSAM Y KOPO3iTHOMY
CepeJoBUIIi B IMIIJIAHTAHTI Jie TpilMHA 3apOJKY€EThCS, MiIPOCTAE IO KPUTUYHOTO PO3MIPY i 3yMOBJIIOE 10TO
PYVHYBaHHS Ha [AiISHLI MaKCUMaJIbHUX PO3TArajJbHUAX HaNlpyKeHb. BUBUEHO BIJIMB CIpKOBOJHEBUX CEPEOBULL]
Pi3HOI arpeCUBHOCTI Ha IIPOLLECU 3aPOIKEHHS Ta PO3BUTOK KOPO3iTHO-MeXaHIYHUX TPIlKH. 3alIpOIIOHOBAHO
BMKOPHMCTaHHS XOJIECTEPUYECKHUX PiIKMX KPUCTAJIIB, JIETOBAHNX HAHOPO3MiPHMMH JOMIIIKaM/ MarHETUTIB 3 METOIO
CTBOPEHHS MaTepiasny OJisl IEPBUHHOrO nepeTBoproBaya ceHcopa CO. PO3IyIsIHYTO KOHLIENIIIO B3aeMOJIil
XOJIECTEPUYHUX PIIKMX KPUCTAJIB i3 BYyIJIEBOAAMHU 3 METOIO0 CTBOPEHHS MaTepiasly akTUBHOTO CEPENOBUILA
IIEPBMHHOTO NIEPETBOPIOBAYa CEHCOPA BYIJIEBO/IB. Briepie BCTaHOBJIEHO 6i0¢i3nyHi MexaHi3mu nucdyHkuii Na+,
K+-ATP-a3u Ta Ca2+, Mg2+-ATP-a3u nim¢ouuTiB KpoBi naiieH

ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:

Bnyins HTII Ha moBKiJjis:

BnposaaskeHHst HTII: Briposampkeno
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