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Pedepar:

1. B pucepTaniiiHiyi poboTi NpoBeeHO JOCTiI)KEHHS METOLIB i 3aC06iB HEIHBAa3MBHOTO aHAJIi3y TJIIOKO3U B KPOBI
JIIOAVHY, HOBUX CIIOCO0iB BUMIPIOBAaHHS TJIIOKO3UM HAa OCHOBI aHasIi3aToOpa CIEKTPiB MOIJIMHAHHS MOBEPXHEBUX LIAPiB
0i0TKaHMHY i po3po0Li IPUHLUIIIB I0OYA0BU TOYHUX i 6€3MIeYHMX 3aC00iB BUMiPIOBAHHSI [JIIOKO3U [1J1s iHAMBI-
IyaJIbHOTO BUKOPUCTAHHS XBOPUMHU AiabeTy. Po3po6sieHo MeTo aHali3y CIIEKTPIB [IOrJIMHAHHS 6i0TKAaHMHU B
iH(ppauepBOHOMY ZiaNa3oHi, B IKOMY JOCTAaTHIM YAHOM BHUSIBJISIIOTHCSI PE30HAHCHI BJIACTUBOCTI MOJIE-KYJIU
IJIIOKO3Y, a iHIIi CKIaf0Bi KPOBI, i BOJla y TOMY 4MCJIi, MAIOTh BiJIMiTHI O3HaKU. B IOpiBHAHHI 3 iIHIIMMU METOAMU
BHAMIPIOBaHHS IJIIOKO3Y T10 CIIEKTPY IOTJIMHAHHS Bifj-HOIIEHHS BMICTY IJIIOKO3U [0 BMICTY BOAY BU3HAYAETHCS B

OJHOMY i TOMY X CIIEKTPaJIbHOMY [Iialla3oHi, 0 3HIKYy€E NOXUOKY i pO3MUPIOE Jianla30H BUMIpIOBaHb. BUKOHAHO



T€OpPETUYHE OOI'PYHTYBAHHS ONTUMAJIBbHOI (QiZbTpalii CIEeKTPiB NOIJIMHAHHS. [I7151 TJII0KO3HU i BOU pO3pO0JIeHi
dinbTpH, SKi IPUTHIYYIOTH BIJIMB iHIIMX CKJIaNOBUX KPOBi. PO3po6sieHi asroputmu nporpamu o64rcaeHHs
KOHILIEHTpaLlii I7TI0K03U. 3allpONIOHOBAHO BUKOPUCTAHHS KBA3iKOJIiPHOTO IIPOCTOPY 1151 BinoOpaskeHHs i
BMMIipIOBaHHS IVII0OKO3U. 3p006JI€HO aHali3 BUMIpIOBaJIbHOTO KaHaJly aHajlizaTopa iHppauepBOHOro MNOTJIMHAHHS
TJII0KO3M, BUBHAY€HO (PYHKIiIOHAIbHMI HAbip NepeTBOPEHD i PO3IJISIHYTI MUTaHHS IPAKTUYHOI peasisalii ONTHYHNUX,
€JIEKTPOHHUX i 00YMCIIIOBATIbHUX 3aCO0iB HEiHBa3MBHUX BUMiPHUKIB IJ1I0KO3U. BUKOHaHI MOfIeIbHi eKCIIepUMEHTH,
B SIKAX PO3Pax0OBaHi ONTUMaJIbHi (PiNIbTPU 11 BU3HAYEHHS KOHLEHTPALliil [JII0KO3U HEiHBa3UBHUM CIIOCOOOM.
BusHaueHi gonycTumi NoxubKY BUMipIOBAaJIbHUX KaHAJIB [AJ1s1 TOCATHEHHS HEOOXiAHOI TOYHOCTI OIiHKK
KOHILIeHTpaLii I7TI0K03U. 3a JOIIOMOI0I0 €eKCIIEPUMEHTaJIbHOI CUCTEMU HEeiHBAa3MBHOTI'O BUMIPIOBAHHS IJIIOKO3U Oy
MIpOBe/IeHi NOCiIKeHHs aHai3aTopa iHppayepBOHOTO MOTJIMHAHHS, SIKi [T0OKa3aJM BUCOKIi MOKa3HUKU

3aIlIpOINIOHOBAHUX MeTO,HiB i aJ]TOpI/ITMiB BI/IMipIOBaHHﬂ IJ11I0-KO31 HEiHBa3UBHUM 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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