MEOWYHA IHOOPMATUKA
TA IHXEHEPIA

YAK 532.772; 66-967

AOCNIAPKEHHA HEIHBASUBHOIO METO4Y BUSHAYEHHSA LIYKPY KPOBI
JIIOOAVHU
M. M. Jlowmusknia, . 0. MuH3sk
HavioHanbHui TexHIYHUY YHIBEpCUTET YKpaiHn «KniBCbKWK MOMITEXHIYHUMA [HCTUTYT»

3anponoHOBaHO METOL, HEIHBA3UBHOIO BU3HAYEHHS LYKPY KPOBI IOAMHU LLIIXOM BUMIPIOBAHHS CTOXACTUYHMX Xapak-
TEPUCTUK BOAW, B Ky 3aHYPIOETHCA naneLb nauieHTa. NpoBeaeHO BUMIPIOBAHHSA KOHLLEHTPAU,T FIOKO3U KPOBI NALEHTIB
3anponoHOBaHNM MeToaoM. MNMokasaHo, Lo OTpUMaHi pe3ynbTaTi 3 TOYHICTIO +0,3MMonb/n 30iratloTbcsa 3 pe3ysibTatamu,
OTPUMAHUMUN TPAANLIAHMM METOLOM 32 JOMOMOrO0 MIOKOMETPA.

KntouoBi cnosa: LykpoBuit fiabeT, CTOXaCTUYHI XapakTEPUCTUKN BOOHMX PO3UNHIB, BUMIPIOBAHHS MHOKO3U B KPOBI.

NCCJIEAOBAHUA HEMHBA3SUBHOIO METOA OMNPEAEJIEHUA CAXAPA
KPOBUW HYEJIOBEKA
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OBOCHOBaH METO[, HEMHBA3MBHOIO ONPEeAENeHnsl caxapa KPOBM YENOBEKA MYTEM U3MEPEHUS CTOXACTUHECKUX XapaKTe-
pPUCTUK BOAbI, B KOTOPYIO NOMELLAETCS naneL, nauveHTa. lNpoBeaeHsbl USMEPEHUS KOHLEHTPALLMM MOKO3bl KPOBU Naum-
€HTOB MPEJIOXKEHHBIM METOAOM. Moka3aHo, YTO MONYYEHHbIE Pe3ynbTaTbl C TOYHOCThIO +0,3MMONb/N COBNAgaloT C
pesynbTaramu, NoJly4eHHbIMU TPAAMLMOHHBEIM METOO0M C MOMOLLBIO MIOKOMETPA.

KnioueBble cnoBa: caxapHblii AnabeT, CTOXaCTUYECKME XapakTEPUCTUKN BOAHbLIX PACTBOPOB, USMEPEHNUE MTHOKO3bl B KDOBU.

RESEARCH NONINVASIVE METHODS FOR DETERMINING BLOOD SUGAR OF
HUMAN

P. P. Loshytskyi, D. Yu. Mynzyak
National Technical University of Ukraine «Kyiv Polytechnic Institute»

Non-invasive method of determining human blood sugar is explained by measuring stochastic characteristics of the water.
Measurements of blood glucose of patients by the proposed method is shown by results obtained with an accuracy of

+0,3 mmol/I coincide with the results obtained by a conventional method using a glucometer.
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Beryn. Llykposuii niabeT — Lie XpoHiYHe €HAOKPHUHHE
3aXBOPIOBaHHSI, TTOB’sI3aHE 3 MOPYLLEHHSIM 00MiHY pe-
YOBHH B OpraHi3mi, 110 NPU3BOAUTH 0 BUHUKHEHHS rirep-
rtikemii. KOHTpoIb piBHS LyKpY KPOBi I03BOJISIE MIiHSITH
cTparerito JiikyBaHHs1. Kpim Toro, perysspHuii KOHTpOJIb
PiBHS LIyKPY KPOBI MOYKE IOTIOMOTTH 3HU3UTH PU3KK PO3-
BUTKY JIOBFOCTPOKOBHX yCKJIaJIHEeHb [1].

Tpaauuilinuii MeTon BU3HAYEHHS PiBHS LIyKpY KPOBI
ToJisirae B MPOKOJIIOBaHHI ManbLs, PO3MILLEHHI Kparuti
KPOBI Ha TECT-CMY>KLi Ta IPOBEICHHSI BUMIPIOBaHHS 32
JIOTIOMOT'OFO IJIFOKOMETPA, Yd BUMIPFOBAHHSI 32 IHIIMMH
MmerorkaMu. OHaK rnpu 3a00pi KpOBi, OCOOJIUBO MPH
MacOBHX OOCTEKEHHSIX, BAHUKAE PUBHK 3apayKeHHSI LILTM

© I1. TL. Jlomuupkuit, /1. FO. Mun3sk

PSIIOM 3aXBOPIOBaHb, 1110 MEpeAaloThes Yepe3 KpPoB,
Harpuksian, CHIJI, renarur ta inui. /o TenepitHboro
4acy He BJIAJIOCS PO3POOUTH JTOCUTh e(heKTUBHUI He-
THBa3UBHUH i Oe3MeuHni METO/] BU3HAUYSHHS PiBHS ITyK-
Py KpOBI.

MerToro po6GOTH € oAb AOCTIIKEHHS OO0 PO3-
pOOJIeHHSI HEIHBA3UBHOTO METOAY BM3HAYEHHS IyKpY
KPOBI JIFOMUMHU.

OOrpyHTYBaHHSI METOAY.

1. CnionTaHHi KoJIMBaHHS BOJHHX PO3YHHIB

[pu ananizi Gi3MIHUX OCHOB, SIKi MOXKYTb OyTH BUKO-
puCTaHi B po3po0L1i HEIHBA3UBHOT'O METOY BU3HAUCHHSI
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KOHIIEHTpaLlil [JIFOKO3H B KPOBI MallieHTa, HEOOXI1THO 3Bep-
HYTH yBary Ha BJIQCTUBOCTI BOJY i BOIHHUX PO3UMHIB, i
HacamIiepes] Ha iX CTPYKTYpHY AMHAMIKY.

OnHMM 3 TOKa3HUKIB, 1110 BiI0OpayKatoTh CTPYKTYpHI
napameTpH po3UMHiB, € CBITJIOpO3citoBaHHs. Y poboTax
[2, 3] moka3aHo, 110 y BOJI, BOJXHUX PO3YMHAX EJICKT-
POJTITIB 1 OLITKIB CMIOCTEPIratroThesi CIOHTAHHI KOJTMBaHHS
PIBHSI PO3CISIHOTO CBITJIA, 1O BiTOOPaKaIOTh AUHAMIKY
CTPYKTYPH JOCITIDKYBaHHX Cepe/IOBHILL. Y TOH ke uac,
PIAMHM IHLLOTO THITY, HATPUKJIA TTLIEPUH 1 KCUITOJ, He
MarOTh MOJIOHKUX KOJIMBaHb. Y po0oTi [4] moka3aHo, 110
aMILTITy/1a CTIOHTAHHUX KOJIMBaHb BOITHUX PO3YMHIB MO-
B’s13aHa 3 PUIUIMBHAMU SIBULLAMH 1 KOpeITtoe 3 pazamu
Micsis. Y po6orax [5, 6] MeTooM Bizyasizalii JUHaMi-
KM pyXy IUcriepcHUX (a3 BU3HAYEHI YUCeNbHI 1 MacoBi
PO3MOINIEHHsI YacTOK 3a po3Mipamu (po3MipHi CrieKT-
pH) Ta X pO3MOJLT 32 IIOLIEHO MoBepxHi. Takoxk OyIio
TMOKA3aHo, 1110 HE TUTbKY YaCTUHKK PEYOBUHHU 3 PO3Mipa-
mu 1-10 MKMm, a 1 cyOMikpoHHi (pakuii 3AiHCHIOIOT He
OpOyHIBCbKHH, a BIIOPSIIKOBAHHUH PyX MOOIHU3Y PO3ILTY
(a3 (MoBiTps — BO/A) MpH TOBLIMHI 1apy 10 10 cm.
CryniHb BMOPSAKOBAHOCTI PyXY 3aJISKUTh BiJl CKIaLy
pozunHy. [ [pumny1ieHo, 10 y BOTHUX PO3UMHAX MPUCY THI
HaZMOJIEKYJISIPHI CTPYKTYPH 3 JaJIbHIM MOPSAKOM B3a€-
MOJIii, 1110 MPU3BOUTH JIO 3HAYHOTO 30UIbIIECHHS Yacy
OpoyHiBcbkoi pernakcatii. [lepionuuni dumykryatii cTpyk-
TYPHHX J1e(EKTiB Y BOAHUX PO3UMHAX MOXKYTb ITPHU3BO-
JITH JI0 BIIOPSIIKOBY BAHHS XaOTUUHOTO OPOYHIBCHKOTO
PYXY, 110 OyJIO BUSIBIICHO 3a MOPYLIEHHSIM TayCiBCbKOTO
po3MoiTy YacTok cycnensii. [ Ipu 1iboMy ekcriepumeH-
TaJIbHO MOKA3aHO, 10 YCYHEHHST HEOTHOPIAHOCTI BOIU
3a 130TOMHUM CKJIAJIOM MPU3BOJUTH JI0 30UIbIICHHS 1T
OJTHOPITHOCTI 3a CTPYKTYPOIO Ha CyOMiJTIMETPOBOMY
piBHi po3MipiB. Taki cynpaHaaMomneKyspHi KOMITIEKCH
MOXKYTb I'paTd poJib HANPSIMHUX MPH PyCi JrcnepcHOT
(ha3u 3a HASIBHOCTI 3HAYHOT'O YKCJIa IOHI30BaHHUX 1 TOJIsI-
PU30BaHUX Iy, sIKi 3a0€3MeuyIoTh riApoQiIbHICTD.

J1nst po3yMiHHSI OCHOBHHX 3aKOHOMipPHOCTEH pO3IJlsi-
HEMO MaKCHMaJIbHO MIPOCTY MOJIeITb Py XY YaCTHHOK TTiJ|
nieto TeruioBux (urykryauiit [7]. Posmismaersbest 6poy-
HIiBChbKa YaCTUHKA B OJTHOMY BHMIpi 3 KOOPAUHATOO X(7)
1MAacoro /7, IO MiANOPSAKOBYETHCS PIBHSHHIO pyXy Hbto-
TOHA.

mE()+V(x(1) = -0+ E@). (1)

ae V'(x(t)) nepioguvHuii moTeHwias 3 nepioaom L,

Vix+L)=V(x) )

JliBa yactuna B (1) siBrsie o600 IeTepMiHOBaHY, KOH-
CepBaTHBHY YaCTHUHY AMHAMIKM YaCTUHKH, TOJI SIK Mpa-
Ba YacTHHA BPAaxOBYE BIUTMB TETJIOBOIO CepeoBHLIA.
PoscitoBaHHSs €Heprii MOJIETFOEThCS Y BUIVISII B’ SI3KOTO
TEPTS 3 KOeILIEHTOM TepTs 7] 1 BUNaaKoBUX (PIIyKTya-

HIMHKUX CHITY BUITISI TeruioBoro mymy &(t). Li nsa edek-
TH HE € He3aJIeKHUMH OIMH BiJl OJTHOTO, TaK SIK BOHH
MalOTh OJTHAKOBE MOXO/KEHHS, 8 caMe B3aEMO/III0 Yac-
THUHKH 3 BEJTMKOIO KiJIbKICTIO MIKPOCKOMIYHHUX CTYTICHIB
cBOOOM HABKOITMLIHBOTO CEPEOBUIIIA.

He3zanesxHo Bia Oyb-sIKMX MiKPOCKOITIUHUX JIeTaJIeH
E(t) € rayCiBCHKMM OLITMM IIIYMOM 3 HYJIbOBHM CEPEIHIM

<> =0, (€))
3aJI0BOJIBHSIE PITyKTYaLliifHO-TMCUTTATUBHOMY CITiBBIi/I-
HOLLIEHH!O [ §]
(§(D&(5))=2nk,TS(1~ ), 4
ne kg —crana bonbuMana, 277k ;T — IHTEHCHUBHICTB
urymy abo cuna nrymy, &f) — nensra-dyskiis Jipaka.

Bigznaunmo, 110 TiIBKK BIAcTUBICTE 3 KoedilieHTa
TEepTs YACTUHKH BXOIUTh IO XapaKTePUCTHUKH LIIyMY, SIKE
MOXKHa PO3MVIANATH K CHITY 3B’S3Ky 3 HAaBKOJIMLUHIM
cepenoBuLIeM. [ 1y’e HEBEJIMKMX CHUCTEM Mepen-
OavaeThes, 0 TETToBI (ITYKTyallil BiZlirparoTh OMIiTHY
pouib, a quHamika (1) nmepenemmndipoBana, ToOTO iHEp-
LiHWI YleH He3HaUHHUH. TakruM YUHOM, TIPUXOANMO JI0
«MIHIMAJTEHO» MOJIeNi TpickadkH (XparoBrka) CMoity-
x0BcbKoro-DeliHMaHa:

nx(t) = =V'(x(1))+ &) ®)

3rimHo (3), rayciBebkuii Oimuit tym E(t) HeKkopeboBa-

HUI y 4aci, TOOTO BiH 3a/Ia€ThCSI He3aJIe)KHUMHU JIHC-

KPETHUMH rayCiBCbKMMH BUIaJKOBUMH YMCIaMu B Oyb-
SIKMH 4ac t.

PozmisiHemMo cTatucTHuHMi aHCaMOJIb CTOXaCTUYHUX
TIPOIIECIB, 1110 HAJIXKATh [0 He3aJIe)KHUX peaJti3alliii BU-
naikoBKX (uryKTyartii &(t). BinmosinHa mijbHicTs imo-
BIPHOCTI B IMPOCTOPi B MOMEHT 4acy t OMHUCY€E PO3MOILT
OpOYHIBCBKHX YaCTHHOK 1 11 CITi/T pO3IISIaTH SIK ycepes-
HEeHWH aHCaMOJITb y BUTIISITI

P(x,1):=(8(x - x(1))). (6)

BesmnocepenHim HacIiAKOM LIbOTO BU3HAYEHHS € HOP-

Mastizamis

[ avpxn=1. )

[HIIMM TpUBiaIBHUM HACTITKOM € Te, o P(x,)>0 s
BCiX x i t. /[ BU3HaYeHHS TUMYacOBOT €BOJTIOLIIT PO3-
missHeMo piBHsHHS Dokkepa-1 manka m1s poro Bumnai-
Ky [9].

0 V'(x)

—P(x,t) =%{Tp(x,f)}+l%—Ta—2P(x,t), (8)

ot ox®
e TIepIIMiA JOJaHOK Y TpaBiii YacTHHI Ha3MBAIOTh
“npetichoBum”, a IpyTHid — «]y3IHHAMY YIeHaAMH.
KinbkicHO, OCHOBHMI iHTEpeC B PO3MIISTHYTHX CHUCTe-
Max € CTpyM qaCTMH0K<5c>, 3aJIe)KHUH BiJl yacy aHcamoO-
JIB CepeJIHIX 3a IBUKOCTIMH

(£)=(i(1). ©)
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I'yctrna iMoBipHOCTI P(x, 1) MiCTUTB TIOBHY iH(OpMa-
L0 MPO CUCTEMY, B TOMY YHCIi 1 PO n0TiK<J'c>. Busna-
YUMO MOr0 HACTYITHUM YHUHOM. 3B’ 30K Mi)K(J'C>i P(x,1)
BCTAHOBJTIOETHCS LIIJISIXOM YCepeaHeHHs B (5) i3 ypaxy-
BauHsM (3), T06T0(x) = —(V'(x(1))) /7.

Tak six cepeHe Mo aHCaMOJIIO BU3HAYAETHCS uepes
TYCTHHY iMOBIpHOCTI P(X,7), BCTAHOBIIIOEMO 3B’S30K
Mim(x>i P(x,1): _ ,

(i)=— jdx%p(x,z). (10)

[HIIMMY clToBaMH, 100 BiAMOBICTH HA ITUTAHHS CKIJIBKU
HEOOXITHO B IMOTOLL qaCTMH0K<5c> , IOCUTh BUPILIUTH
piBnsiHHs @okkepa-I InaHka 3 nepioAMYHOIO MeXKero (Ta
MOYaTKOBUMH YMOBAaMH).

OTKe, MOTOKK B PilIvHI, 110 BU3HAYAIOTH JAWHAMIKY
CHCTEMH, 3aJIeKaTh Bijl MaC «4acTOK», PO3MIpiB, TEM-
nieparypu, B’ I3KOCTi, IEPiOANYHOCTI Ta BETMUMH MOTEH-
jiastiB (y TOMY YMCIi | XaOTUYHHUX ), TOOTO HECYTh MTOBHY
iH(opMalLito PifKoro cepeioBuIlia 3 ycimMa Horo ocoou-
BocTsMH. Lle o3Hauae, 1110 TOCiIKEHHS CIIEKTPIB CTO-
XaCTHYHUX MPOLECIB Y PIAKOMY CEPEIOBHIIL JI03BOJIUTh
BU3HAYMTH Pi3HI XapaKTePUCTUKHU CEPEIOBHILA, B TOMY
YHCJTi | KOHLIGHTpALIiT KOMITIOHEHTIB PO3UYHHY.

2. CtoxacTHYHA CHHXPOHi3auis

SBuiiie BUMYIIIEHOT CTOXaCTUYHOT CUHXPOHI3aLLii 0yI10
BUSIBJICHO B po0oTi [ 10] npu uricenbHOMY AOCHIPKEHHI
NpoLEeciB MPOCTOPOBOIO PO3BUTKY TYypOYJICHTHOCTI B
«IIOTOKOBIIY» TUHAMIYHIM CUCTEMI — HalliBHECKIHYEHHO-
MY JIAHLIFO’KKY, OTHOCTIPSIMOBAHO — OB’ I3aHUX TOTOX-
HHX aBTOreHeparopiB. byno BcTaHOB/IEHO, 1110 MepioAnyHi
Ha MoYaTKy CUCTEeMH KOJIMBAHHSI MPH MOLUMPEHHI Y3I0BK
JIAHLIFOYKKA [EPETBOPIOIOTHCS HA KBA3iNePIOINYHi a TOTIM
y croxactuuHi [11].

Toti bakT, 110 criocTepiraeThest CTaliOHAPHICTD [IUX
XapaKTePUCTHK Y3J0BXK JIAHLIOKKA, SKPa3 1 € IPOSIBOM
BUMYIIIEHOT CTOXaCTMYHOT CHHXPOHI3aLlil KOJIMBaHb: KO-
JKeH HACTYIHHH aBTOreHepaTop BiATBOPIOE CTOXACTHY-
HUI CUTHAT, 10 HAJAXOAUTH Ha HOro BXiI.

B3aemHa croxacTM4YHa CHHXPOHI3aLlist KOJIMBaHb CIIO-
cTepirajiacs B CUCTeMi JUCUIIATUBHO-TIOB’ I3aHUX FeHe-
paTopiB 3 XaOTUYHOO IHMBITyaJTbHOKO JJMHAMIKOHO [ 12].
JluHamika KOKHOTO 3 IBOX MapaMeTpyUyiHO MOpyILyBa-
HUX QHFAPMOHIYHHUX OCLIMJISITOPIB OMUCYETHCS PIBHIHHSIM:

2
d"xq,
dr?
Jie X — 3MillleHHsl, k — koediuieHT onopy (Teprs), ¢ —
BeJIMYMHA aMIUTITY/IH MapaMeTpUUHOro 30yKeHHs, a2
— HOro Kpyropa 4acToTa.

YV wmpokiit oonacTi 3HaueHb NapameTpiB g, CrocTepi-
TaroThCsl XaOTUUHI KOJIIMBAHHS & JU1s1 KO)KHOTO OCLIVJIS-

dx.
+kip d;z +(1+gcosQi)x,, + x13,2 =0, (11)
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TOpa, BIIACTUBOCTI KKX JI0Ope BuBueHi [13] i BiATBO-
pEHi B aHAJIOrOBOMY €KCIIEPUMEHTI.
J1nst ABOX MOB’si3aHMX FeHepaTopiB cUCTEMa PiBHSIHb
Ma€ BUIIISIL:
dx, _
a7
by
dt

dx,
. (12)
i Y2

d
§=—k2y2 _x2(1+qcos¢9+x22)+C(J’1 —Y2),
6 _

dt

==K —x1(1+qcos0+x12)—c(y1—yz),

Q.

diznyHa MPUpo/ia CTOXaCTUYHOT CHHXPOHI3aLLil OB’ si-
3aHa 3 JIMCUMIATUBHUM XapaKTepOM B3aeMOZIT Mixk ejie-
MEHTapHUMH T'eHepaTopaMH, BOHa 3MEHLIY€E HEeY3ro-
JKEHICTb Y MOBETiHLI iHVBIIyallbHUX FeHEepaTopiB.

Bona i BOIHI po34rHU HE TUTbKH € OCHOBHUMHM KOMITO-
HEHTaMH >KUBOT MaTepii, a i MatoTh Oarato CriIbHUX 3
Heto BiacTuBocTeil. OcobaMBO Oarato OJHAKOBHX Blia-
CTHUBOCTE# MOBUHHI MaTH BOAHI pPO3YMHH i MO30K. [ Ipo-
BOASYM CIHEKTPaJIbHUN aHasIi3 KOJMMBaHb 010CTpyMiB
MO3KY 3 BACOKHUM CTyTieHeM /103BoiTy, H. Binep Busieus,
1o crektp nooymsy vacroru 10 'y mae ocoGnuBy
CTPYKTYpY: TIO TIeplLie — Iy>Ke By3bKa JIiHisl B LIEHTPi CIIeK-
Tpa i o-apyre — Lisl JIiHis MiJHIMAETHCS 3 MOMTMOJICHHS
[14]. TlosicHeHHs1 TOro, YMM BUKJIMKaHA Taka OynoBa
criekTpa, OyJi0 HACTYITHE: Y MO3KY € OCLIMJIITOPH JEsKO-
IO POAY, SIKi B CYKYMHOCTi YTBOPIOIOTB OiJIbII T00POT-
HUH ocuUSTOp. YacToTH LMX Pi3HUX OCLMIISITOPIB (2 1X
MOKHA PO3IISIATH SIK HeJTiHIHHI OCIIWIATOPH ) OB’ sI3aHi
MiK co00t0. Mae icHyBaTu 3aTsAryBaHHS 4acToT, SIKi
JieXKaTh NOOJIU3Y LIEHTpasIbHOT (puc. 1).

S

w

Puc. 1. Cnextp 4acToT 6i0CTpyMiB MO3KY JIFOIMHU:
a, b, c — ckafoBi criekTpa YacTor.

Jlane nonoskeHHs J03BOJISE IPHITYCTUTH, 10 TPH J10C-
JPKeHHI CTOXaCTUYHMX XapaKTepPUCTHK BOIHUX PO3-
YHMHIB, HEOOXi/THO BUKOPHUCTOBYBAaTH LITyMOBI pKeperia
JUTSI CTOXAaCTUYHOI CHHXPOHi3aLliT CTIOHTAHHUX KOJIMBAaHb
PO3UMHIB, 110 JI03BOJIUTH 30 LITBIIUTH TOUYHICTH BU3HAYESH-
HS CTIEKTPIB.
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3. «dlam’saTH» BOAH

J1nst HeiHBa3MBHOTO BU3HAYEHHS XapaKTePUCTHK PO3-
YHHIB, 30KpeMa KOHLIEHTPALlii [TIOKO3H1, HeOOXiTHO BUKO-
PUCTOBYBATH BJIACTUBICTb BOAM CTIPUHAMATH 1 HaAIITO-
BYBATHCS HA 30BHILLHI KOJTMBAHHSI iHILIMX BOJHHUX PO3UMHIB,
CHHXpOHI3yBaTHCsI 3 HUMH [ 15].

'V pobori [ 16] nokazaHo, 110 K110 Boy 00poOHTH ¢i3uy-
HMM YMHHHMKOM BKPaii HU3bKOT IHTEHCHBHOCTI (HapUKIa
€JICKTPOMArHITHUM T10JIeM) | IOMICTHUTH B HET JieJIeKTpHY-
HY MOCY/IMHY 3 BOIHUM PO3YMHOM YKMBUX 00 €KTIB, HATPHK-
Nz GakTepiid, To 1 *HBi 00°€KTH OyIyTh MaTH TaKi * Xa-
PaKTEpPUCTHKH, SIKi BOHM MaJii O MpH Ge3nocepeiHboMy
BIUTMBI (DI3UYHOTO UMHHUKA. | HABTTAKH, SKIIIO B TOCY/IUHY 3
BOJIOKO TIOMICTHTH JieNIEKTPUUIHY EMHICTb 3 PO3UMHOM, 00-
pobneHnM (i3MIHAM YHHHUKOM, TO MapaMeTpH BOAM CTa-
HYTb TaKMMH K, SIK 1 TPy 00poOLi (Pi3MYHUM YMHHHKOM.
OTxKe, Ha JOCITIKYBaHU pO3UMH HEOOXiTHO BIUTMBATH
30BHIILIHIM €JIEKTPOMAarHiTHUM T0JieM BKpail HU3bKOT
IHTEHCUBHOCTI HE TUTBKH [ I ABULLIEHHS TOYHOCTI BU3-
HaueHHsI TapamMeTpiB, a i 71 1HAyKyBaHHS KOJIMBaHb Y
BOJIi, B SIKY TIOMIIIIAEThCS JOCITIIKYBAHU N PO3YKH.

Marepiaan Ta o06JaaHAHHS

JlocnimkeHHs BacTMBOCTeH BOJHUX PO3UHMHIB IPOBO-
JJTACSI 32 IOMIOMOTOF0 PO3POOJICHOTO TIPUCTPOIO, SIKUI
JIO3BOJISIE BUMIPIOBATH (ITyKTYaLlii irepeHLianbHOT TeM-
nieparypu 3 TounicTio 0,03 °C. Temneparypa oOpaHa sik
iHTerpajIbHUI YNHHHUK, 3MiHH SIKOT [OB’13aHi 3 KOJIMBaH-
HSIMH CTPYKTYP PiZIMHH Ta MiKPOMOTOKIB. XapaKkTepuc-
THKHM Ta JIeTallbHa METO/IMKa BUMIpIOBaHb araparypHoO-
ro KOMILJIEKCY HaBezieHa B pobori [17].

3a pesysisTaraMy BUMIpIOBaHb (ITyKTyallii Temriepa-
TYPH, BUMIpIOBaHOI MPOTsrom 30 XBUJTMH MPH BIUIMBI 30B-
HILUHBOTO YMHHUKA BU3HAYAINCS 3HAUCHHS BETUYMH
(hyHKLiT aBTOKOpEIALLIT | KoedillieHTiB riepeTBopeHHs Dyp’e
Jucnepcii audepeHiiaabHOT TeMepaTypy KOXKHOTO 3
BUTAJIKOBUX TpolieciB. Pe3ynbTatu oOpobssuincs 3a
CTaHJIapTHOIO METOIMKOIO B maketi MatLab.

JInst mnociipkeHb BUKOPUCTOBY Balacsl IMCTUIILOBAHA
BOJIa HaIIBIPOBIIHUKOBOT YacTOTH HEe MeHIe 99 % ta
CHPOBAaTKa KPOBI JIIOIMHH 3 PI3HUM BMICTOM IJTFOKO3H.

Pesyabrarun pociimxenHs

[lepi 3a Bce MpOBOAMIIMCS MOJEIBHI JTOCIIIPKEHHS
BU3HAUCHHsI KOHLIEHTpaLlii 6e3rnocepeIHb0 B 00’ eMi foc-
JIPKYBaHOT PEUOBHHH, B SIKOCTi KOTPHUX BUKOPHCTOBYBa-
JIM PO3YMHU [ITFOKO3H Pi3HKX KoHLeHTpattii [ 18]. Li mocti-
JUKEHHSI CBiT4aTh, IO 33 CTOXaCTUYHUMU XapaKTepHc-
TUKAMH MOJIMBO BCTAHOBUTU KOHIEHTpalliliHI
3aJIEKHOCTI.

Ha HactyrnHoMy eTarti J0CTiPKeHb BU3HAYAJI KOHIICH-
Tpauii po34YuHIB B 3aKpUTOMY 00’eMi Ge3 1ocTyIy 10
camoro po3uuHy [19].

Jlisa mocnimkeHb HEIHBA3UBHOTO BU3HAYEHHS KOHLICH-
TpaLlii TFOKO3H B KPOBI JIKOIMHY HA MEPLLIOMY eTarli CTBO-
proBasiacs 0a3a eTaJIOHHUX KPUBHX, JUIS SIKOT BUKOPHC-
TOBYBaJIacs IUIa3Ma KpOBi JIOAMHH 3 Pi3HUM BMICTOM
ykpy. ETanonni kprBi popMyBaiCcst HACTYTTHIM YHHOM.
Binbupanacs cupoBarka KpOBi 3 BMICTOM DJTFOKO3H BiJT
4 MMOJTB/T 10 12 MMOJTB/J, JUTs1 SIKOT IPOBOTUITUCS BUMi-
proBanHs (uryKTyauiii iudepeHLianbHOT TeMIepaTypH il
yac HBY-onpominenHst. 3a pesysisraraMy BUMipIOBaHb
BU3HAYATUCS 3HAYCHHSI BeJIMYMH (DYHKLIT aBTOKOPEJISILIT
Ta koediuieHTiB neperBopenns Dyp’e qucnepcii nude-
peHLiaJIbHOT TeMIepaTypu AJid KOKHOT MpoOH cu-
POBaTKH.

[Ticns mpoBeneHHs AOCIIPKEHb Ha pO3YHMHAX TITHOKO-
31 1 CHPOBATKH KPOBi OYJTH MPOBE/IeH1 eKCTIEPUMEHTH T10
HEIHBA3UBHOMY BHUMIPHOBAHHIO KOHLIEHTpALil [JIFOKO3H
KPOBI JTIOAMHU. J[J1s1 IbOr0 MPOBOAMIINCS BUMIPIOBAHHS
ymiB qrdepeHianbHOT TeMIepaTypy IMCTHUIIbOBaHOT
BOJIM, B SIKY 3aHYPIOEThCS MaJlellb MallieHTa, 110 103BO-
JIsI€ yHUKHYTH HEOOXiTHOCTI 3a00py KPOBI i, BiIMOBIAHO,
MOKJIMBOCTI 3apaskeHHsI natjieHta. Ha pucyHky 2 HaBe-
JIeHa cxeMa HelHBa3WBHOI'O BUMIPIOBAHHS IIIIOKO3U B
KPOBI JIFOUHU.

HBUY - pUIPOMIHIOBAY

Puc. 2. Cxema HeiHBa3MBHOTO BU3HAYCHHSI
KOHLIEHTpALLT ITyKpy B KPOBi JIFOIMHH.

[Manerp KOKHOT 3 pyK 3aHYpIOBaBCS Y TUCTUIILOBAHY
BOJTY, sIKa MepeOyBajia B oHaKoBHUX Npobipkax (112 Ha
puc. 2). Mixx poGipkamMu 3HAXOANUTHCS TeTIOI30IALiH-
Ha IMiHOTIIIacTOBa NpokJTazka (4 ). BumiproBanbHi Tepmo-
TIapy MOMILIATKCS Y BOIY Ta 3HAXOIMIIMCS Ha OJTHAKOBI i
BificTaHi Bi manbIiiB. OfHAa 3 TpoOipoK 3 BOJIOKO, B SIKii
3HAXOIMBCS TaJlellb TiAaBanacs BIUIMBY 30BHIIIHIM
¢izrannM unHHMKOM (HBY - BUNpoMiHtOBaHHSIM) BKpait
HU3BKOI IHTEHCUBHOCTI MPOTATOM (PiKCOBAHOTO Hacy.

OtpuMaHi 3Ha4eHHS BiJHOCHHX YacTOT, Ha SIKUX CTIO-
cTepiranucs miku koedimieHTiB Dyp’e i BITHOCHUX Tepi-
OZIiB aBTOKOPEJISILIiHOT (DYHKIIiT TOPiBHIOBAJIKCS 3 TIOTIe-
PeIHBO OTPUMAHNUMH €TAJIOHHUMH 3HAUSHHSIMH LIMX ca-
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MUX BEJIMUMH JJ1s1 TJIa3MH KPOBI BiJITIOBIIHUX KOHIICHT-
patiiii, 1o SIKUX 1 BU3Ha4YasIacsl KOHLICHTpALlis [JIFOKO3HU B
KpPOBI JII0AMHU. J[1s IepeBipKH 10CTOBIPHOCTI OTprMa-
HUX pe3yJIBTaTiB Biipa3y ITicisi MPOBEACHHSI BUMipIOBaHb
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3arpoNOHOBAHOK) METOMKOIO, MALIEHTH BU3HAYAJIH
PiBEeHB LIyKpY Y CBOil KPOBi 32 JOTMOMOT'OIO TIOPTATHBHO-
ro mrokomeTpa «One Touch Selecty [20]. [lopiBHsuTbHI
pe3yJIbTaTH ISIKUX BUMIpIOBaHb HaBe/IeH] B TaOyuii 1.

Ta6anus 1. TopiBHSIBHI pe3y/ibTaTH BUMipIOBaHb KOHUEHTPALT NIFOKO3U KPOBI JIFOAMHU

KoHueHTpauist rimoko3u KpoBi JITOAWHA
Homep pe3yJibTaTu BUMIpIOBaHb KOHLIEHTPALIT [JIIOKO3M B | PE3yJibTaTh BUMIPIOBaHb KOHLUEHTPALIT [JIFOKO3U
nauieHra KPOBI JIFOAMHU, OTPUMAHI [JIFOKOMETPOM B KPOBI JIOAMHU, OTPUMaHi HeiHBa3UBHUM
"OneTouch Select", Mmounb/n METOIOM, MMOJIB/JT
1 10.9 10.8
2 7.7 7.5
3 6.0 6.3
4 5.5 5.5
5 5.4 53

Sk Gaurmo 3 Tabnui 1, pe3ynsraTi BUMipIOBaHb KOH-
LEHTpallii [JTFOKO3M KPOBI JIFOAMHU, OTPUMaHi po3po0iie-
HUM METOZIOM Ta 32 JIOTIOMOTOFO ITTIOKOMETpa, BiIpi3HsI-
I0ThCA He Oisbiie Hik 0,03 MMOIB/II.
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