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Pedepar:

1. B pucepTauiiiniil poboTi MpoBeeHOo NOCiIP)KeHHSI MeTO/iB i 3ac06iB HEIHBa3MBHOTI'O aHali3y [JIIOKO3U B KPOBI
JIIOJMHU, HOBUX CIIOCO0iB BUMipPIOBAaHHSI IVIIOKO3M Ha OCHOBI aHasIi3aTopa CIEKTPIB MOIJIMHAHHS I0BEPXHEBUX MIAPiB
6i0oTKaHMHY i po3po6Li IPUHIUIIIB TOOYA0BU TOUYHUX i 6€3MeYHNX 3aC06iB BUMipIOBAHHSI [JIIOKO3U [1J1s iHAMBI-
IyaJIbHOTO BUKOPUCTAHHS XBOPUMHU ZiabeTy. Po3pob6sieHo MeTo aHali3y CIIeKTpPiB [IOrJIMHAHHS 6i0TKaHUHU B
iH(ppauepBOHOMY Ziana3oHi, B IKOMY AOCTaTHIM YNHOM BHUSIBJISIIOTHCSI PE30HAHCHI BIaCTUBOCTI MOJIE-KYJIU
IJII0KO3Y, a iHIIi CKIaf0Bi KPOBI, i BoJa y TOMY 4MCJIi, MalOTh BiIMiTHI O3HAKX. B MOPiBHAHHI 3 IHIIMMU METOAAMU
BMMipIOBAaHHSI [VIIOKO3U 110 CIIEKTPY MOTJIMHAHHS BiJl-HOIIEHHS BMiCTY [VIIOKO3M 10 BMICTY BOJIM BU3HAYA€ETHCS B
OJIHOMY i TOMY XX CIIEKTPaJIbHOMY [lialla3oHi, 1110 3HWKY€E NTOXUOKY i po31Mploe Jiana3oH BUMIpIOBaHb. BUKOHAaHO
TeOpeTUYHE OOI'PYHTYBAHHS ONTHUMAJIBbHOI (inbTpalii CIIEKTPiB NOIIMHAHHS. [I7151 TJII0KO3HU i BOgY pO3pO0JIeHi
dinbTpH, SKi NPUTHIYYIOTH BIUIMB iHIIMX CKJIAOBUX KPOBi. PO3p06IIeHi aropuTMu Nporpamu 0041CIeHHs

KOHILIeHTpaLii I7TI0K03U. 3allpONIOHOBAHO BUKOPHUCTAHHS KBA3iKOJIiPHOTO [IPOCTOPY 151 BinoOpaskeHHs i



BUMIPIOBaHHS IJIIOKO3U. 3p06JI€HO aHasli3 BUMipIOBAaZIbHOTO KaHaJly aHasi3aTopa iH(padyepBOHOTO MOTJIMHAHHS
IJIIOKO3U, BU3HAYEHO PYHKIiOHATIBHUI HAbIp IepeTBOPEeHb i pO3IJISIHYTI MUTAaHHS IPAKTUYHOI peanidallii ONTUYHUX,
€JIEKTPOHHUX i 00YMCIIIOBATIbHUX 3aCO0iB HEiHBa3MBHUX BUMiPHUKIB IJ1I0KO3U. BUKOHAHI MOfIeIbHI eKCIepUMEeHTH,
B SIKUX PO3PaxOBaHi ONTUMaJIbHI (PiIbTPU [1J1 BU3HAYEHHS KOHLEHTPALliil [JII0KO3U HEiHBa3UBHUM CIIOCOOOM.
BusHaueHi gjonyctumi NoxubKy BUMipIOBaJIbHUX KaHAJIIB AJ1s1 TOCATHEHHS HEOOXiAHOI TOYHOCTI OIiHK!
KOHILIeHTpalii I7TI0K03U. 3a JOIIOMOI0I0 €KCIIEPUMEHTa/IbHOI CUCTEMU HEiHBa3MBHOTO BUMIPIOBAHHS IJIIOKO3U Oy
IIPOBEJEHI NOCiIP)KEHHS aHasi3aTopa iH(ppauepBOHOTO MOIVIMHAHHS, Ki T0Ka3aJ1 BUCOKI TOKa3HUKU

3aMPONOHOBAHUX METO/IIB i aJITOPUTMIB BUMipIOBaHHS IJ1I0-KO3U HEiHBAa3UBHUM CIIOCOOOM.

2. In the thesis study methods and tools for the non-invasive analysis of glucose in human blood, new techniques
of glucose measuring on the base of the surface tissue layers absorption spectra analyzing were investigated, new
principles for development of accu-rate and safe means of the blood glucose measuring for people with diabetes
were developed. The method of analysis of the tissue absorption spectra in the infrared range is developed, when
the resonant properties of molecules of glucose and other blood components, including water, are sufficiently
distinctive. Unlike to other methods for the glucose measurement based on the absorption spectrum the glucose
to water ratio is determined in the same spectral range, which reduces errors and increases the range of
measurements. A theoretical justification for the optimal absorption spectra filtering is executed. For glucose and
water measurment the filters to suppress the influence of other blood components are designed. The
computeraided algorithm for glucose concentration calculation is developed. A quasi color space is proposed for
the glucose measurement results monitoring. Analysis of the infrared glucose absorption analyzer measuring
channel was performed, a set of functional transformations is defined and the problems of practical im-
plementation of optical, electronic and computer means for non-invasive glucose measurement are discussed. The
simulation experiments are executed in which the optimal filters are designed to determine the concentration of
glucose in a non-invasive way. The accuracy require-ments for the measuring channels to achieve the required
accuracy of glucose concentration measurement are determined. Using the experimental system of the non-
invasive glucose measurement the infrared absorption analyzer testing was performed which showed the high
performance of the proposed methods and algorithms for the non-invasive glucose concentration meas-urement.
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