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PE®EPAT
Jlunimomuas pabota: 28 ctpaHuil, 5 pUCYHKOB, 34 UCTOYHHKA.

Kniouesvie cnosa. I''IFOKO3A, TEPAT'EPLHHOBAS CIIEKTPOCKOIIKMA,
HE®EJIOMETPUA, HWHDPPAKPACHOE IIOI'JIOLIEHUE,  CIIEKTPBI
[NOTJIOLIEHUA, ITPOCTPAHCTBEHHOE PA3PEIIEHUE.

Lenv pabomsi: pa3zpaboTKa CIEKTPOHE(PETIOMETPUUECKOTO METO/1a KOHTPOJIS
KOHIIEHTpAaIlMU TJIIOKO3bl B KPOBHU, HCKIIIOYAIONIETO BIMSHHUE amnmnapaTypHbIX
KOHCTaHT U3MEPUTEIBLHON CUCTEMBI U OKPYKAIOIIEH CPEJIbI.

HBy‘-IeHBI (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IC CBOMCTBA BBIABIXAaCMBIX YCJIIOBCKOM I'a30B,
HUX CIICKTPAJIBbHBIC XapPAKTCPUCTUKHU, YCTAHOBJICHO, YTO KOHIOCHTPALUA I''IFOKO3bI B
KpOBH OJHO3HA4YHO CBsi3aHa C KOHHeHTpaHHeﬁ MOJICKYJI-MHAUKATOPOB B BbI-
AbIXaCMOM BO3AYXC, B YaCTHOCTHU C KOHHGHTpaHHGﬁ aliCcToOHa.

N3ydeHbl MeTObI U3MEPEHUS KOHIICHTPAIMHU TJIFOKO3bl B KPOBU YEJIOBEKA.
[Toka3zaHo, 4TO TepareproBasi CIEKTPOCKONUS, KaK U CIIEKTPaIbHbIE METOABI C
UCIIOJIb30BaHUEM MH(PPAKPACHOTO U3IIYYEHHS, TTO3BOJISIOT HEMHBA3UBHO U3MEPATH
YPOBEHb caxapa B KPOBU U€pE3 aHAJIN3 BbIIBIXa€MOI0 all€TOHA.

Pazpabotan cnexktpoHederoMeTpuueckuii METoj U3MEPEHUS TIIOKO3bl B
KPOBU YEJIOBEKAa MO BBIJBIXaEMOMY BO3JyXY, HE 3aBUCAIIUNA OT ammapaTypHBIX
KOHCTAHT W DHEPIHHM M3IYyYEHUS H3MEPUTEIbHOM CHCTEMbI, YTO OOeCleyuBaeT
0oree BBICOKYIO TOYHOCTh M3MEPEHUN M HAJEKHOCTh 1O CPaBHEHHUIO C CyIIe-
CTBYIOIIMMHU HEMHBA3UBHBIMU METO/IAMH.

IIpoBenena ouenka 3(PGHEKTUBHOCTU JBYJIY4EBOTO HEPETOMETPUUECKOTO
METO/Ia U3MEPEHHUsl caxapa B KPOBH IYTEeM YCTAHOBJICHUS aHATUTUYECKOTO BbI-
paKCHUS IS TTOTPENTHOCTEH N3MEPHUTEITLHON CUCTEMBI, CBSI3U TIPOCTPAHCTBEHHOTO
pasperieHus ¢ TapaMeTpaMu pacCEUBAIOIIEH Cpefbl W TMOTPEHTHOCTHIO W3-
MEPUTEIBLHON anmnaparypsl.



PODEPAT

JlpiruioMHas mpana: 28 cTapoHak, 5 MaroHKay, 34 KpbIHILI.

Knwouasvisi cnosvi: I'JIFOKO3A, TOPAI'EPHHABAS CIIEKTPACKOIIIA,
HADEJIAMETPLIAA, IH®PAKPACHAE IIATJIAIIDHHE, CIIEKTPbI
IMTATJTIAIISHHSA, IIPACTOPABAE JIA3BOJLY.

Mb>ma npayel: pacupaioyka cnekrpanedenaMmeTpblyHara MeTaay KaHTPOJIIO
KaHIHTpPAIbI1 TJIIOKO3bI ¥ KPBIBI, SIK1 BBIKIIIOYAE YIUIBIY anapaTypHbIX KAHCTAHT
BbIMsIpaJIbHAH CICTAMBI 1 HABAKOJIbHATA aCSPOJII3S.

BriByuans! ¢i3ika-XiMiuHBISA YIacIiBacili BbIIBIXaHBIX YalaBeKaM raszay, ix
CTHEKTPATBHBISA XapaKTaphICTHIKI, YCTAHOYIJICHA, IITO KaHIPHTPAIBIS TJIIOKO3BI ¥
KpBIB1 aJJHaA3HAUHA 3BsA3aHAa 3 KAHI[PHTPALbIAN MaJIeKyJI-1HJbIKaTapay y Bbl-JIbIXae
NaBETPbI, Y NPbIBATHACIIL 3 KAHIPHTPAIbIAN al[3TOHY.

BriByuaHbl MeTa/ibl BBIMSIPIHHS KaHLPHTPALBIl TJIFOKO3bI ¥ KPBIBI YajaBeKa.
[laka3zaHa, mITO TepareploBas CHEKTpacKaris, K 1 CHEKTPaJbHbII METaibl 3
BBIKAPBICTAHHEM 1H(payblpBOHAra BbIIPAMEHbBAHHS, Ja3BAJIAIONb HEIHBA31yHa
BBIMSpAllb Y3POBEHD LYKPY ¥ KPbIBI Ipa3 aHajl3 BblIbIXaHara aldToHY.

PacnpanaBanbl criekTpaHedenaMeTpbldYHbl METaJ, BBIMSPIHHS TJIIOKO3bI ¥
KpbIBI YajlaBeKa I1a BbIABIXaHbIM MABETPHI, SIKI HE 3aJEXKbILb aJ] arnapaTypHbIX
KAHCTAHT 1 SHEPIil BBIITPAMEHbBAHHS BBIMSpPAJIbHAN CICTAMBI, IITO 3a0screuBae
OOJBII BBICOKYIO JAKJIaJHACLb BBIMAPAHHAY 1 HaA3€HHACUp y MapayHaHHI 3
1CHBIMI HE1HBa31YHBIMI METa1aMi.
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Keywords: GLUCOSE, TERAHERTZ SPECTROSCOPY,
NEPHELOMETRY, INFRARED ABSORPTION, ABSORPTION SPECTRA,
SPATIAL RESOLUTION.

The purpose of the work is development of a spectronephelometric method for
monitoring blood glucose concentration, eliminating the influence of instrumental
constants of the measuring system and the environment.

The physicochemical properties of gases exhaled by humans, their spectral
characteristics were studied, and it was established that the concentration of glucose
in the blood is unambiguously related to the concentration of indicator molecules in
exhaled air, in particular, to the concentration of acetone.

Methods for measuring glucose concentration in human blood have been
studied. It has been shown that terahertz spectroscopy, like spectral methods using
infrared radiation, allows non-invasive measurement of blood sugar levels through
analysis of exhaled acetone.

A spectronephelometric method for measuring glucose in human blood by
exhaled air has been developed, independent of the instrumental constants and
radiation energy of the measuring system, which ensures higher measurement
accuracy and reliability compared to existing non-invasive methods.



