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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 76.13.15

Tema gucepranii:

1. HaHOpOTOHHUIT METOJ] Ta CEHCOPHA CUCTEMA J1J151 BU3HAYEHHSI 6i0JIOT{YHO aKTUBHUX KaHIIEPOT€HHUX PEYOBUH Y
pimvHHOMA3HUX CepenOBUIAX

2. Nanophotonic method and sensor system for biologically active carcinogenic substances detection in liquid-
phase medium

Pedepar:

1. O6'eKT HoCiIKEHHS - MPOLIeCU Y KBAHTOBO-PO3MipHUX CTPYKTypax HAHO(POTOHHOI CEHCOPHOI CUCTEMU Y
pinuHHOpa3HOMY CepeloBUILi 3 OpraHiYHUMU KaHIlepOreHaMH, 10 CYIIPOBOKYIOThCSI BUITPOMIHIOBaHHSIM
ONITUYHOIO CUTHaly. MeTolo AucepTaliiiHoi pob0TH € po3po0JIeHHs Ta eKCIIEpMMEHTAaIbHA arpoobatlis
HaHO(POTOHHOTI'O METO/IA Ta CEHCOPHOI CUCTEMU 3i 3BHMKEHOIO MeyKel0 BU3HAUEHHS Ta MiABUIIEHOIO IIBUAKOMIE€I0
BM3HAUEHHS KaHLIEPOT€HHUX PEYOBUH Yy 6iopinyHax i 06'eKTax AOBKiusA. MeTony SOCiIpKeHHS - MOJeJIIOBaHHS 3
BUKOPUCTAHHSM araparTiB KBAHTOBOI MEXaHIKU i Teopii BUMipIOBaHb, EKCIIEPUMEHTAJIbHE OCiIPKEHHS 3Pa3KiB,
CTaTUCTUYHA 00poOKa. TeopeTnyHi i NpakTU4HI Pe3yJbTaTy - BU3HAYEHO KaHL€POTeHHi 3a0pyAHIOBaYi;
[IPOAHaIi30BaHO BioOMi MeTOM Ta repeBaru HaHO(POTOHHOTO METO/Y; LOBEAEHO NOLiIbHICTh BUKOPUCTAHHS

KBAaHTOBHUX TOYOK; IPOBEJEHO MaTEMAaTUYHE MOJIEIIOBAHHS ITPOIIECIB B CUCTEMI; PO3pO06JIEHO i JOCTiIKEHO



IIEPBUHHUI [1€pPEeTBOPIOBAY Ta CEHCOPHY CHUCTEMY, PO3PO0JIEHO METO]] BU3HAUYEHHsI 3,4-6eH3nipeny. HoBusHa -
BIleplIe 32CTOCOBAHO HAHO(POTOHHUM METO]I, 1Sl BU3HaYeHHs 3,4-0eH3mnipeny. Brepiue fociigkeHo reHepariiio
AQHAJITUYHOTO CUTHAJIy. Briepie poBeeHO TEOPETUYHE NOCIIIPKEHHS [IPOLECIB Y BUMIPIOBaJIbBHOMY KaHaJli
CHACTEMU. YIOCKOHAJIEHA KOHLEM1isl 00YJOBY IEPBUHHOIO IEPETBOPIOBAYA CUCTEMH, 110 BiIPi3HSIETHCS
BUKOPUCTAHHSM KBAaHTOBMX TOUYOK SIK I€TeKTOPiB. CTyNiHb YIPOBAIPKEHHS - Kad. pTu3iaTpii Ta myJIbMOHOIIOTII

XMAIIO, kad. BMI XHVYPE. 'any3b BUKOPUCTaHHS - 6iomeauyHe [puiano0yyBaHHsl, 1a00paTOpHUIl aHali3.

2. The object of research is the processes in semiconductor quantum-dimensional structures of nanophotonic
sensor system in the liquid phase medium with organic carcinogens which are accompanied by the flow of electric
current and optical emission analytical signal. The purpose of the dissertation work is the development and
experimental testing of nanophotonic method and sensor system with low detection limit and high speed of
biologically active carcinogens detection in liquid-phase environments such as bioliquids and environmental
objects. Research methods are modeling with use of quantum mechanics instruments and measurements theory,
experimental investigation of samples, statistical result manipulation. Theoretic and practical results -
carcinogenic pollutants were defined; known methods and advantages of nanophotonic method were analyzed;
practicability of quantum dots use was proven; mathematic modeling of processes in system was carried out; the
sensing device and sensor system were developed and investigated; the method of 3,4-benzopyrene detection was
developed. The novelty - nanophotonic method for 3,4-benzopyrene detection was used for the first time. The
analytical signal generation was investigated for the first time. The theoretic investigation of processes in system
measuring channel was carried out for the first time. The concept of system sensing device was upgraded which
are differs by the use of the quantum dots as detector. The implementation level - Department of Phthisiology and
Pulmonology in KhMAPE, Biomedical Engineering Department of KhNURE. Application - biomedical engineering,
laboratory analysis.
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