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Knrouesnbie cloéa. HAHOYACTHLIBI, HAHOOBOJIOYKH,
[IOBEPXHOCTHBIII TIIABSMOHHBIM PE30HAHC, MOJIEJIMPOBAHUE
OIITUYECKUX CBOMCTB, JUATHOCTUKA BMOOBBEKTOB.

Obvexkm uccne0osaHus — HAHOYACTULIBI U HAHOOOOJOUKHU cepedpa U 30J10Ta B
OMOJIOTMYECKUX Cpeax.

Llenv  pabomwvr — wuccienoBaTh ONTHYECKHE CBOMCTBA METAUTMYECKHUX
HaHOYACTHUI[ U HaHOOOoIoueK (AQ, AU) 11 TUArHOCTUKH OMOOOBEKTOB.

B pesynbTate mpoBEAEHHOTO HCCIIECIOBAaHUS MOKA3aHO, YTO MCIOJIb30BaHUE
MEeTO/a TIa3MOHHOTO PE30HAHCA IO3BOJIAET BBINMOJIHATH JUArHOCTUKY U TEPAIHIO
OMOOOBEKTOB C WCIOJIb30BAHMEM HAHOYACTUII U HAHOOOOJIOYEK OJaropogHBIX
METaJIJIOB, B YaCTHOCTH, YIAYYIIUTh BU3YaJIM3AIUI0 PAKOBOW OMYXOJIH.

Tak paccMmaTpuBasi aIpeCHYIO JOCTaBKY JIEKAPCTB U UCIIOIb3Ys METALTUYECKUE
HAHOYACTHI[BI B Ka4eCTBE IMaCCHMBHOTO TPAHCIIOPTa YCTAaHOBJEH pa3Mep YacTHII,
00ecreynBaroIIui TOCTHKEHUE 04ara OmyXoJIH.

Hcnonb3ys mporpamMmubiii maker MeiPlot mist MomenupoBaHusl ONTHYECKUX
CBOICTB yCTaHOBJIEHbI MaKCHUMaJIbHbIE 3HauYeHUs KOA((PUIIMEHTOB MOTJIOMICHUS U
paccesiHus, AUana3oHbl JUIMH BOJH M pa3sMepbl METAUIMYECKUX HAHOYACTHI, IS
KOTOPBIX JOCTHKEHUE ITUX MAKCUMATbHBIX 3HAUYEHUN CTAHOBUTCSI BOZMOKHBIM.

[IpoBeneHo cpaBHEHHE ONTHYECKUX CBOMCTB /IJIs HAHOYACTHUI] cepedpa 1 30710Ta
U 11 HOPMAJIbHOTO pachpe/eieHus] HaHOYaCTUIl cepedpa U 30JI0Ta MO pa3Mepam.
[TokazaHo, 4TO MaKCUMaJIbHbIE 3HAUYCHUS KO3 (HUIIMESHTOB MOTJIOMICHHUS U PACCESHUA
UMEIOT OJTM3KHUE 3HAYCHUS U JOCTUTAIOTCS MPU OAMHAKOBBIX paguycax v JJIMHAX BOJH.

BreimosniHeHO  MoenupoBaHWE ONTHYECKUX CBOWCTB HaHOOOOJOuYek. B
pE3yNbTaTe TOMYYEHBI XaPAKTEPUCTHKH, IMO3BOJISIIONINE MCIOIb30BaTh WX IS
VIY4IICHUsT BU3yaJW3allid POKOBOM OIYyXOJW TPU JAHATHOCTUKE B OJMIKHEM
nH(paKpacCHOM JHAMa30He.

PesynbTaThl HccienoBaHW  anpoOMpOBaHbI W OMyOJMKOBaHbI Ha [
pecnyOIMKaHCKUX W MEXKIYHApPOIHBIX  KOH(MepeHIusX. BwImoaHeH rpaHT
MunuctepctBa oOpaszoBanus Pecnyonmmkm bemapycs B 2021 romy Ne roc. per.
20211925 «Pa3paboTka aneMeHTHOM 0a3bI 11T KOMIIAKTHBIX UCTOYHUKOB yIIBTPa3ByKa

Ha OCHOBEC OIITHYCCKOI'O BOJIOKHA U IIJIa3MOHHBIX MCTAINIMYCCKHUX HAHOYACTHUIL .



PODEPAT

Maricrapckas aeicepraipis: /5 ¢., 30 main., 9 tabin., 31 kprinina, 1 npeikaa.

Knrouaswin cnosei: HAHAUACLIILIA, HAHAABAJIOUKA, ITABSIPXOYHBI
I[TJIABMOHHBI PO3AHAHC, MAJIDJIIBAHHE AIITBIYHBIX
VIIACLIBACIISTY, IbISITHOCTBIKA BISIAB'EKTAY.

Ab'ekm oOacnedaseanns - HaHadaclillbl 1 HaHaaOamouki cpiaOpa 1 307mata ¥
O1sUTariyHBIX acAPOII3SIX.

Mb>ma npaywt — nacnenaBailb anThIYHBIA YIIacIiBACIll METATIYHBIX HAHAYACITII 1
HaHaaOamouak (Ag, Au) s IbISTHOCTBIKI Oisiab'ekTay.

VY BBIHIKY IpaBeJ3e¢HAara Jaciie/laBaHHs aka3aHa, ITO BBIKAPHICTAHHE METaTy
IJIa3MOHHAra p33aHaHCy Jla3Bajisie BHIKOHBAIlL JBITHOCTHIKY 1 TApamito Oisad'ekTay 3
BBIKAPHICTAHHEM HaHAJacIlill 1 HaHaa0ajgoyak BBICAKAPOJHBIX MeTajay, Yy
pBIBATHACII, MMAJICTIIIBIIb Bi3yasi3alblio0 pakaBai MyXJIiHbL.

Tax pasrisaarodsl aipacHYO JacTayKy JIeKay 1 BRIKAPhICTOYBAOUbI METaTi YHBIS
HaHayaclimbpl ¥ SKacIll TaciyHara TpaHCIApPTy YyCTajsBaHbI MaMep 4YacHid, sKi
3a0screuBae JacArHEHHE ayara My XJIiHblI.

BeikapeicToyBatousl mparpamy MeiPlot  m3ens MamdnsBaHHS — ANTBIYHBIX
yJaciiBacisly YCTaHOYJICHBl MaKCiMadbHbISA 3HAYSHHS Kad(ilbIeHTay MarJIbIHaHHS 1
pacceiiBaHHs, JIbISTIA30HbI Jay>KbIHb XBaJb 1 MaMEepPbl METATIYHBIX HAHAYACIIIIL, J3€JIs
SKIX JTacATHEHHE MaKCIMAJIBHBIX 3HAYIHHSY CTAHOBIIIIA MArdbIMBIM.

[IpaBen3eHa nmapayHaHHE aNTBIYHBIX yIACIIBACITy HaHAYaCIiI cpa0pa 1 301aTa
1 HapMaJTbHara pa3MepKaBaHHs HaHA4acIlill cpa0pa i 3oata. Y BBIHIKY [TaKka3aHa, IITo
MaKCiMaJbHBIS 3HAUIHHS Jacsrarollia J3eis aJHOJbKABBIX pajblycay 1 AayKbIHb
XBaJb.

[IpaBsa3sHa MamdisiBaHHS Y ngayraxBajieBaid BoOdacIli 3 BBIKAPBICTAHHEM
HaHaaOanoyak. ATpBIMAHBI XapaKTAapHICTHIKI HaHaabanoyak, SKis 1a3Bajsiolb
BBIKAPBICTOYBAIlh 1X JA3€Js MASMIIHHSA Bidyamizaibli ¢aTanbHall MyXJIiHBI TMPBI
JBISTHOCTBIIIBI.

BreiHiKI facnmenmaBaHHSAY JakKiIaa3eHbl, aOMepKaBaHBI 1 amyOJlikaBaHbl Y 7
MaTIpBIsIax 1 T3icax KaHdepdHIpid. [la cymexHail TOMATHIIBI BHIKAHAHBI TPAHT
MinictapcrBa amykanbli Pacmy6miki benapycs "Pacmparoyka snemeHTHaM 6a3bl 13es
KaMIAaKTHBIX KPBIHII yAbTParyKy Ha acHOBE amnThlyHAra BajlakHA 1 TIa3MOHHBIX

MeETaJIYHbBIX HaHayacim'.



ABSTRACT

Master's thesis: 75 p., 30 fig., 9 table.,31 source, 1 application.

Keywords: NANOPARTICLES, NANOWELLS, SURFACE PLASMON
RESONANCE, MODELING OF OPTICAL PROPERTIES, DIAGNOSTICS OF
BIOLOGICAL OBJECTS.

The object of research is nanoparticles and nanowells of silver and gold in
biological media.

The aim of the work is to investigate the optical properties of metal nanoparticles
and nanowells (Ag, Au) for the diagnosis of biological objects.

As a result of the conducted research, it is shown that the use of the plasmon
resonance method makes it possible to diagnose and treat biological objects using
nanoparticles and nanowells of precious metals, in particular, to improve the
visualization of a cancerous tumor.

Thus, considering targeted drug delivery and using metal nanoparticles as a
passive transport, the particle size ensuring the achievement of the tumor focus has
been established.

Using the MeiPlot software package for modeling optical properties, the
maximum values of absorption and scattering coefficients, wavelength ranges and sizes
of metal nanoparticles for which maximum values are possible are determined.

The optical properties of silver and gold nanoparticles and the normal
distribution of silver and gold nanoparticles are compared. As a result, it is shown that
the maximum values are achieved for the same radii and wavelengths.

The necessity of modeling in the long-wave region using nanowells is explained.
The characteristics of nanowells have been obtained, allowing them to be used to
improve the visualization of a fatal tumor during diagnosis.

The research results were reported, discussed and published in 7 materials and
abstracts of conferences. A grant from the Ministry of Education of the Republic of
Belarus "Development of an element base for compact ultrasound sources based on
optical fiber and plasmonic metal nanoparticles” was made on related topics.



