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1. MeTomu MaTeMaTUYHOIO MOZEJII0OBAaHHS MIKpopesbe(HUX CIeliaTi3oBaHUX CTPYKTYP AJISI CBITJIONIOBEPTAHHS Ta
pedpaxtii cBiTia

2. Methods for mathematical simulation of microrelief specialized structures for retroreflection and refraction of
light

Pedepar:

1. B nucepTalii 3aporOHOBAaHO FEOMETPUYHI MOZEJli Ta METOLY MOZIEJIIOBAHHS ONITUYHUX XaPaKTEPUCTUK
MIKpOIIPM3MOBUX CBIiTJIONOBEPTATIbHUX, O(PTAIbMOJIOTIYHUX pedPaKLifHUX Ta KibLIEBUX (POKYCYIOUUX CTPYKTYP.
BMKOHaHO KOMILJIEKC PO3PaxyHKIB NApaMETPIB CIIeLiali30BaHUX MiKPOIIPU3MOBUX IIPUCTPOIB 3 MJIOCKUMU
I3€pPKaJIbHUMU I'PaHSMH, SIKi MO>KHa BUTOTOBATH METOZOM aJIMA3HOTIO pi3aHHS. JJOCIiIKEHO MapaMeTPU CTBOPEHUX
3a pe3yJibTaTaMy BUKOHAHUX PO3PaxyHKiB clielianizoBaHuX pedpakliiiHuX Ta CBIiTJIOBiIOMBHUX CTPYKTYP.
Po3po6seHO MeTO, OLiHIOBAaHHSI OIITUYHOI SKOCTI CBITJIONOBEPTAJILHUX Ta pePPaKLiMHUX MiKPONIPU3MOBHUX
IIOBEPXOHb 32 IM(PaAKLi€l0 JIa3ePHOr0 BUIIPOMIHIOBAHHS HA MikKpopesbedi. BUKOHAHO KOMILIEKC PO3PaxyHKiB

iHTEHCUBHOCTI BiZlOMTHX Ta PONIEHUX CBITJIOBUX IIOTOKIB JJIs1 KOHTPOJIIO [1apaMeTpiB Mikpopesbedy 3a



IMPPaKLiiiHOI e(EKTUBHICTIO IPOMEHIB. PO3p0061€HO HOBUI METOJ, MOJE/IIOBAHHS PO3[iIIbHOI 3IATHOCTI
ONITUYHUX 300pa’KeHb 3 €JIEKTPOHHOIO PEECTPalli€lo CBiT/Ia 3 BUKOPUCTAaHHSIM T€CTOBUX IITPUXOBUX OO EKTIB,
OTPUMAaHO IOPiBHSJIbHI ONITMYHI IapaMeTpH iCHYI0UMX OPTaIbMOJIOTTYHIUX MIKPOIIPU3M Pi3HUX BUPOOHUKIB.
[IpoBeieHO MaTeMaTUYHE MOJIEIIOBAHHS Ta €KCIIEPUMEHTAJIbHO JOCIiI)KEHO BIIJIMB KOJIbOPOBUX CBITJI0(]iNbTPIB HA
30HY IVCIIEPCITHOrO XpOMaTU3My pedpakLiHMX MiKPOIIPpU3M, OTPMMAHO KiJIbKiCHI XapaKTepUCTUKN 3MEHIIECHHS
30HU XpOMaTU3My IIPU BUKOPUCTAHHI Bif[IOBiIHUX KOJIbOPOBUX CBIiT/I0(iNbTPiB. 3aIIPOIIOHOBAHO MOJIEJIb
CTBOPEHHSI aXpOMAaTUYHUX pePpakLiitHO-AnPPaKLiIHUX MIKPOIIPpK3M, BIIeplie PO3PaxOBaHO ONTUYHI
XapaKTEPUCTUKYU TAKUX CIelLialbHAX IPUCTPOIB. EKCIIEPUMEHTAIbHO JOCIIPKEHO BUTOTOBJIEH] 3pa3ku
axpoMaTU3YIUUX MIKpOIIpy3M — AudpakLiiiHMX rPaTOK 3 MAJIUM KPOKOM MiKpopesbedy, sIKi IpU3HayeHi [J1s
IIOBHOI KOMIIeHcallii AucrepciiiHoro XxpoMaTuamy pedpakuiiHux MikpoIpusm AudpakLuifiHUMU rpaTKaMu.

2. The dissertation presents the geometric models and methods for simulation of the optical characteristics of
microprism structures: retroreflective, ophthalmic refractive and circular focusing ones. The calculations are
performed for the parameters of specialized microprism devices with plane mirror facets for the formation of light
fluxes, which can be made by the diamond cutting method. The method of optical quality control of retroreflective
and refractive microprism surfaces by laser radiation diffraction on the microrelief has been developed. The
calculations of the intensity of light fluxes was performed for complex three-layers structures to control the
parameters of microrelief by the diffraction efficiency of the reflected and transmitted beams. A new method for
simulating the resolution of optical images using the electronic registering of the light with test stroke objects is
developed. The comparative optical parameters of existing ophthalmic microprisms of different manufacturers are
obtained. The mathematical modeling has been carried out and the effect of color filters on the zone of dispersion
chromatism zone for refractive microprisms is experimentally investigated. The quantitative characteristics of the
chromatic zone decrease with the use of appropriate color filters are obtained. The model for the creation of
achromatic refractive-diffraction microprisms is developed and the optical characteristics of special achromatic
devices were obtained at the first time. The samples of special achromatizing microprisms, that are diffraction
gratings with a small microrelief pitch, are experimentally investigated. Such devices are intended for total
compensation of the dispersion chromatism of the refractive microprisms by the diffraction gratings.
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