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PED®EPAT
Junimomuas padota: 51 crpanuna, 29 pucyHkoB, 1 Tabnuia, 35 HCTOYHUKOB.

Knrwueswvie cnosa. IIYJIBCOBBIE KOJIEBAHUS, HEVMHBA3MWBHAA
JIMATHOCTUKA, CIIEKTPOCKOIIUA JUDDY3HOI'O OTPAXEHIA,
MUKPOLIMPKYJISITOPHOE PYCIJIO.

Ilpeomem uccnedosanus: METOABI PETUCTpAIlMU TYJIBCOBBIX KOJICOAHMI
KUBBIX MYJIbCUPYIONINX TKaHEH.

Llenv pabomul: TIOATOTOBKA CIEKTPAJILHON ammaparypsl W HCCICIOBAHUE
MyJIbCOBBIX KOJICOAHMI CICKTPOB AM(P(GY3HOTO OTPaKCHHS CBETOBOTO M3IyUYCHUS
OMOTKAHEM.

[IpoBenen aHanM3 W3BECTHBIX METOJOB  HCCIEJOBAHUS  COCTOSTHUS
apTepuaibHbIX COCYJOB  MHUKpPOLMPKYJIATOpHOro pycna. IlokazaHo, u4to
HanOOJbIIMN TOTEHIHAI NP HEMHBA3MBHOM MCCIEIOBAHUU COCTOSHUS MaJlbIX
apTepuaIbHBIX COCY/0B HA CETOAHSIIIHUMN J€Hb UMEET CIEKTPOCKONUS TU(Py3HOro
OTpaXEHUS IIUPOKOIIOJIOCHOTO CBETOBOTO U3ITyUEHHS.

PaccMOTpeHBl METOJbI PErucTpaluu CIEKTPOB AUP(PY3HOrO OTpaKeHUs
OMOJOTMYECKUMH TKaHSIMHU U (POPMUPOBAHUS CHEKTPAIBHO-IIPOCTPAHCTBEHHBIX U
CHEKTpaIbHO-BPEMEHHBIX Tpoduiield kod3pduurenta auPQPy3HOro OTpaKeHHUS
nanplieB pyku. IlokazaHa HEOOXOAMMOCTH UCIIOJIB30BAHUS MaJIOrabapUTHBIX
CHEKTPOMETPOB, KOHCTPYKIIUS KOTOPBIX MO3BOJISIET MUHUMU3HPOBATh BO3/IEHCTBHE
Ha PErUCTPUPYEMBIE CIIEKTPBI TPEMOPA MPUBOASIINAX MBIIIL PYKH.

Pa3paboTanbl (pyHKIIMOHANbHAA cXe€Ma W MPUHUUIUAIbHAS AJIEKTpUUYECKas
cxema ABYXOJIOYHOTO CIIEKTPOMETPAa HA OCHOBE MUKPOIPOLIECCOPHON OTIaA0YHOM
miatel BluePill. Pa3paborana Ttonosiorust miat ABYX MHKPOCIEKTPOMETPOB H
coOpaH MakeTHbBIA 00pa3ell JByX0JI0YHOTO CIIEKTPOMETpA.

[Tonydens! 3anucu CeKTpoB AUQP(GY3HOrO OTPaXKEHUSI HAa ONTOBOJOKOHHOM
CHEKTPOMETPE, MOKA3ABIINE CYHIECTBEHHOE BIUSHUE TPEMOPA MPUBOIALIUX MBILII]
Ha MOCTOSHHYIO COCTAaBJIAIONIYI0 PETHCTPUPYEMBIX CIEKTPOB. IlomyueHbl 3anucu
(GOoTOMmIEeTU3MOrpaMM B ABYX Y4aCTKaxX CHEKTpa ¢ MAaKCUMyMaMH UHTEHCHUBHOCTH
MOJICBETKU Ha AJinHax BoJH 680 HM u 880 HM. YcTaHOBIIEHA 3aBUCUMOCTb (DOPMBI
NyJIbCOBBIX KoJieOaHUU (oTomieTusMorpaMM OT Bo3pacTa uenoBeka. llpu
UCCJIEIOBAHUH 3aBUCUMOCTH pa3Maxa IyJIbCOBBIX KoJieOaHuii criekrpa n1uddy3Horo
OTpaXEHUs OT JABJICHUSA, OKa3bIBAEMOT'O TIOBEPXHOCTHIO CIIEKTpOMETpa WM
dboromneTusmorpada Ha HCCIeAyeMyl0 OHOTKaHb B TOUYKE HM3MEpPEHHMs, YyCTa-
HOBJICHO, YTO €70 ONTUMAaJIbHOE 3HAYEHHUE JIEKUT B nipenesiax oT 40 10 80 MM pT. CT.



PODEPAT

JlpimuiomHas mpana: 51 craponka, 29 mantonkay, 1 Tabnuia, 35 KpbIHiL.

Kniouasviss  croser:  ITYJIBCABBISI BATAHHI, HEIHBA3IVHAS
JABISIT'HOCTBIKA, CIIEKTPACKAIIIA JbI®Y3HAT'A AJKJIIKOYDHHA,
MIKPALIBIPKYJISIPHAE PYCIJIA.

IIpaomem oacnedasanHs’. METalbl PATICTPALIBI MTYJIbCABBIX BaraHHSY KBIBBIX
MyJIbCaBaJIbIX TKAHIH.

Mbma npayvi: TagpBIXTOYKa CIEKTpaJibHAW amapaTypbl 1 BbICIIC/IaBaHHE
NyJbCaBbIX BaraHHAy CHeKTpay JAbldy3Hara ajuIlOCTpaBaHHS —CBETaBOra
BBIIIPAMEHbBAHHS OMOTKAaHEN.

[IpaBen3eHsl aHami3 BAOMBIX METaay AaciaeaBaHHs CTaHy apT3PbIUIbHBIX
cacygay MiKpaublpKyjIsiTapHara poaubiiiya. [lakazana, mrTo HaiOoOJbIIBI Ma-
THHIIBISII IPBI HEIHBA31YHBIM J1acjie/laBaHHI CTaHy MaJIbIX apTIPBIUIbHBIX cacynay
Ha CEHHSIIHI J3€Hb Mae CIeKTpackamisg JAblpy3Hara aaitoCTpaBaHHS
HIBIPOKAIaJOCHAra CBETIaBOra BhIIPaMEHbBaHHS.

Pasriemxanbpl MeTanpl paricTpaipll CHOEKTpay Ably3Hara ajirocTpaBaHHS
OlsutariyHpIMi  TKaHiHami 1 (apmipaBaHHs CHEKTpajibHA-TIPACTOPABbIX 1
CHEKTpajbHa-4yacaBblx MNpoQuIssy KaddiupleHTa Jblpy3Hara aaaroCTpaBaHHS
naneliay pyki. I[lakazaHa HeaOXoJHACIb BBIKAPBICTAHHS MajaradapbITHBIX
CHEKTpaMeTpay, KaHCTPYKIIbIS SKIX Ja3Bajse MiHIMI3aBalb Y3[3€sIHHE Ha
PATICTPYEMBISI CIIEKTPBI TPEMOpPA MPBIBOA3SIB AT PYKI.

PacrnpanaBanbl QyHKUbISTHAJIbHAS CXEMa 1 IPBIHIBINOBAsS 3JIEKTPhIYHAS CXEMa
NBYX0JI0YHAra CIieKTpoOMeTpa Ha aCHOBE MIKpampalcapHai aJuiajKkaBail 1iaTbl
BluePill. PacnpaniaBana tanasnorig miatr AByX MiKpacneKkTpaMmerpay 1 caOpaHbl
MaKeTHBI ¥30p JBYX0JI0UHAra CleKTpOMETpa.

ATpbeiMaHBl  3amichl  CHEKTpay  abidy3Hara  ajjIlOCTpaBaHHSA  Ha
ONTABAJIAKHOBBIM CIEKTPOMETPHI, SKisl Taka3ajil ICTOTHBI YIUIBIY TpeMopa
NPBIBOA3AIL IISMJII] HA CTajdbl CKJIAAHIK SIKISI PATICTPYIOLIA CHEKTpay.
ATpbIMaHbl 3a11ichl (pOTAIUIETHI3MArpaM y IByX YHacTKaxX CIIEKTPY 3 MaKciMymami
IHTAHCIYHACII IMaJICBATICHHS Ha JayKbIHAX XBajab 680 HM 1 880 HM. Y cTaHoy1eHa
3aJieKHACIb (POPMBI MYJIbCABBIX BaraHHsAYy (oTareTsi3MarpaM aa  y3pocTy
yanaBeka. [Ipbl maciemaBaHHI 3ajieKHACIl pa3dMaxy MyJbCaBbIX BaraHHsY
CHeKTpy AIbldy3HAra aailocTpaBaHHs aj IICKY, SIKI aKa3Baelllla IaBepXHSM
criekTpoMeTpa abo (ororeTusmorpada Ha JOCHEIHYIO OISTKAHIHY ¥ KPOTMIIBI
BBIMSIPOHHS, YCTAHOYJICHA, IIITO ATO aNThIMAJIbHAC 3HAUIHHE JISDKBIIb Y MEXKaX aj]
40 na 80 MM pT. CT..



ABSTRACT

Diploma thesis: 51 pages, 29 images, 1 table, 35 sources.

Keywords: PULSE OSCILLATIONS, NON-INVASIVE DIAGNOSTICS,
DIFFUSE REFLECTION SPECTROSCOPY, MICROCIRCULAR BED.

Subject of the study is methods of recording pulse oscillations of living
pulsating tissues.

The purpose of the work is to prepare spectral equipment and study pulse
oscillations of diffuse reflection spectra of light radiation of biological tissues.

An analysis of known methods for studying the state of arterial vessels of the
microcirculatory bed is carried out. It is shown that the greatest potential for non-
invasive study of the state of small arterial vessels today has spectroscopy of diffuse
reflection of broadband light radiation.

Methods for recording spectra of diffuse reflection by biological tissues and
forming spectral-spatial and spectral-temporal profiles of the coefficient of diffuse
reflection of the fingers are considered. The need for using small-sized
spectrometers, the design of which allows minimizing the impact of tremor of the
adductor muscles of the hand on the recorded spectra is shown. A functional diagram
and a basic electric circuit diagram of a two-block spectrometer based on a BluePill
microprocessor debug board have been developed. A topology of the boards of two
microspectrometers has been developed and a prototype of a two-block spectrometer
has been assembled. Recordings of diffuse reflection spectra on a fiber-optic
spectrometer have been obtained, showing a significant effect of adductor muscle
tremoron the constant component of the recorded spectra. Photoplethysmogram
recordings were obtained in two spectral regions with illumination intensity maxima
at wavelengths of 680 nm and 880 nm. The dependence of the shape of pulse
oscillations of photoplethysmograms on human age has been established. When
studying the dependence of the amplitude of pulse oscillations of the diffuse
reflection spectrum on the pressure exerted by the surface of the spectrometer or
photoplethysmograph on the studied biotissue at the measurement point, it has been
established that its optimal value lies in the range from 40 to 80 mm Hg.



