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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

Marucrtepckass auccepranusi: 55 crpaHui, 3 TaOMUIEI, 25 PHUCYHKOB,
52 WCTOYHUKA.

Kniouesvie cno8a. JANDODY3NOHHASA CIIEKTPOCKOIINA,
JIBYXBOJIHOBAS PEOPAKLIMOHHA I [IYJIbCOKCUMETPUS,
TKAHEBAS OKCHUI'EHALIMS, OKCUTEHALIMS KOPBI T'OJIOBHOI'O
MO3T'A, CW-NIRS, XPOMO®OPbI, BUOTKAHU, OIITOBOJIOKOHHbII
30HJI, CHEKTPOMETP, DKI' (ECG), ®OTOILJIETUSMOI' PAMMA (PPG),
CHJIOBAS  IUIETUSMOI'PAMMA  (FCG), JIUCIIAHCEPHU3ALIN,
CKPUHHMHI, XECTKOCTb APTEPUOJI, MUKPOKOHTPOJIJIEPHOE
YCTPOMCTBO, KOMIIbIOTEPU3IPOBAHHOE YCTPOMCTBO.

Llenv pabomwi: B paboTe paccMaTpUBAIOTCS BO3MOXKHOCTH COBPEMEHHOMN
CHEKTPOCKOIHNH IMPH OlleHKe mapameTpoB Auddy3HO paccenBarolieit Ononoruye-
CKOH CpeJibl, B YaCTHOCTH, TIPH aHAJIN3€ COCTOSHUS COCYIUCTON CHCTEMBI YeIOBe-
ka. Jlemaercs BbIBOJA 00 OTCYTCTBMM HEWHBA3WBHBIX METOJOB 0O0CII€IOBaHUS
cocTostHus apTepuo (aprepuit Manoro (<0.1 mm) auamerpa).

Hayunas nosusna: npennaraeTcsi METOAMKA OLICHKH KECTKOCTH apTEPUOJL, B
KOTOPYIO BXOJHUT PETUCTPALIUS PsAa U3MEPSAEMBIX [TapaMeTPOB U KOMILIEKCHAS UX
OLIEHKA, Ha OCHOBE MU (Yy3MOHHON CHEKTPOCKOIUHU C BPEMEHHBIM Pa3pelICHUEM,
a TaKKe INPUBOLATCA U AHAIM3UPYIOTCS PE3yJbTaThl IPEIIAaracMoro MeTOoJa.
Hccnenyrorcss BO3MOXKHOCTH  AU(G(Y3MOHHOM CHEKTPOCKOIIMA Ha OCHOBE
mudy3HBIX CIEKTPOB 9 Touek Tena (7100, meka, BepxHsis ryda, CKyia, KOxa Bo3Jie
HOca, OOJIBIIION Tanell, CPeAHUI naell, TUIOTeHAp U TeHap) 3 3J0pPOBbIX YEIOBEK
pa3HOW BO3pacTHOM Kareropuu. Pe3ynbTarhl: B TEPCIEKTUBE MOXKET OBITH
IIOCTPOEHO YCTPOMCTBO, TO3BOJSIONIEE OLEHUBATh JKECTKOCTh APTEPHUOII.
TeopeTnuecku MOKa3aHO, YTO Ha OCHOBE AM(PPY3MOHHBIX CHEKTPOB MOMKHO
MCCIIE0BATh COCTOSIHUE KOPBI TOJIOBHOTO MO3ra.



ATI'YJIBHASA XAPAKTAPBICTBIKA ITPAIBI

Maricuepckasi JpicepTaniblsa: 55 crapoHak, 3 TaOmimbl, 25 MajtoHKaY,
52 KpBIHIITHL.

Knrouaswia C1080bl: JIBIOY3IMHAS CIIEKTPACKAIIIA,
JIBYXXBAJIEBAS PO®PAKIIBIMHAS ITYJIbCAKCIMETPBIA,
TKAHKABAS AKCITEHAIBIS, AKCITEHALIBIA KAPHI TAJAVHOI'A
MO3I'Y, CW-NIRS, XPAMA®OPLI, BISATKAHIHBI, OIITABAJIAKHOBBI
30H/[, CIIEKTPOMETP, OKI' (ECG), ®OTAIUIELHIBMATPAMMA (PPG),

CUIABAS TUIELII3MATPAMMA, KAJITHACITh APTDPBIET,
MIKPAKAHTPOJIEPHASI MIPLUTATIA, KAMITTOTOPBI3BABAHAS
TIPLUTAJIA.

Mbsma npaywsi: Y mpanbl pasmisiiarola MardbiMaciii cydacHaill CIleKTpac-
Karil pbl aJ3Halbl TapaMeTpay aply3Ha paceriBarouara OlsurariyHara acsipojaass,
y TpbIBaTHACIl, Mphl aHaNI3€ CTaHy CYJ31HKaBail CiCTAMBI 4daiaBeka. Pobira
BBICHOBa a0 aJicyTHAcCIl HEIHBa31yHBIX MeTajay alclieaBaHHSI CTaHy apTIPHIEN
(apTapsii Masora (<0.1 MM) gpismMeTpa).

Hasykosas nasiznua: npananyeria Me-TOAbIKa al3HKI KaJsHACLI apTIPBIEI, Y
AKYI0 YBaXO/311[b PITiCTpaIlbls MIPpary BEIMSPAHBIX MMapaMeTpay 1 KOMIUIEKCHAs 1X
alPHKa, Ha acHOBe JAbI(y3iiHAll creK-Tpackamil 3 4acoBBIM Ja3BOJlaM, a Takcama
IOPBIBOJ3SINIIA 1 aHATI3YIOLIa BBIHIKI TpanaHaBaHara mertany. Jlacimemyrora
MarysiMaciil abiy3iiiHai crieKTpackarii Ha acHOBE JbI(QY3HBIX CIIEKTpay 9 kpormak
nena (700, myaka, BEpXHss Tyda, CKyJia, CKypa Jisl HOCa, BSJIIKI Majel, CsIpdIHl
najel], rinardHap 1 TAHap) 3 37apOBbIX YaJABEK PO3Hail y3pOCTaBail KaTATOPBIL.
BbIHIKI: y mepcrekThiBe Moka Oblllb maOyjaBaHa TMpbUIafa, sikas Ja3Bajisie
alPHbBAlLlb KaJsIHACIh apTIpbI€Nn. ToapaThluHAa Tnaka3aHa, IUITO Ha AacHOBE
eI Y31HHBIX CIIEKTpay MOKHA JjaciieiaBallb CTaH Kaphl rajlayHOTa MO3ra.



GENERAL CHARACTERIZATION OF THE WORK
Master's thesis: 55 pages, 3 tables, 25 figures, 52 sources.

Keywords: DIFFUSION SPECTROSCOPY, CORTICAL
OXYGENATION, TWO-WAVE REFRACTIVE PULSE OXIMETRY, TISSUE
OXYGENATION, CW-NIRS, CHROMOPHORES, BIOTISSUES, FIBER
OPTIC PROBE, SPECTROMETER, ECG, PHOTOPLETHYSMOGRAM (PPG),
FORCE PLETHYSMOGRAM (FCG), DISPENSATION, SCREENING,
ARTERIOLAR STIFFNESS, MICROCONTROLLER DEVICE,
COMPUTERIZED DEVICE.

Purpose of work: In this work the possibilities of modern spectroscopy in
estimation of parameters of diffusely scattering biological medium, in particular, in
analyzing the state of human vascular system are considered. It is concluded that
there are no non-invasive methods of examination of the state of arterioles (arteries
of small (<0.1 mm) diameter).

Scientific novelty: the method of arterioles stiffness estimation, which includes
registration of a number of measured parameters and their complex estimation,
based on diffusion spectroscopy with time resolution is proposed, and the results of
the proposed method are presented and analyzed. The possibilities of diffusion
spectroscopy based on diffusion spectra of 9 body points (forehead, cheek, upper
lip, cheekbone, skin near the nose, thumb, middle finger, hypotenar and tenar) of 3
healthy people of different age categories are investigated. Results: In the future, a
device can be constructed to assess the stiffness of arterioles. It is theoretically
shown that on the basis of diffusion spectra it is possible to investigate the state of
the cerebral cortex.



