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3anponoHoBaHO MeTO4 MaTpPUYHOro aHanidy BTOPMHHOrO na3epHOro BMMPOMIiHIOBaAHHS Mpu B3aemogii ceiTna 3 cdopme-
HUMK eneMeHTaMu KpoBi. 3a JOMOMOrow MaTpUMYHOrO MeToAy BM3HA4YeHi 0COGMMBOCTI amnmiTygHWX YHKUIN i ene-
MEHTIB MaTpuui Ans HOpManbHUX Ta MaTonoriyHux gedopmadivi epuTpounTiB i nerkouuTiB. lNpencTtaBneHi pesynbratu
TeMaTUYHUX PO3paxyHKiB 3MiH KOMMOHEHT MaTpuui Npu 3axBOPKBAaHHSX OpraHiamy nwoguvHu. BusHauyeHi pekomeHpauii
BiAHOCHO pO3pOo6KM KPUTEPIiB OUIHKM NaTOMNMOriYHUX CTaHiB POPMEHUX erleMeHTIB KpOBi. 3anponoHoOBaHW MeTo aHani-
3y €eNeKTPUYHOro i MarHiTHOro nomiB y OGNUXHIA 30HI NasepHOro BUMPOMIHIOBAHHA NpW AOCHIOXEHHI XapaKkTepucTuk
aBodasHux bGionoriyHux cepenoBuLy.
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I'Ipe,qnox(eH MaTteMaTuyeckun meTtopg pac4yeTa BTOPUYHOIO U3Ny4yeHUA OT 6uonormnyeckmx ob6bEKTOB, Hanpumep CbOp-
MEHHbIX 3J1TEMEHTOB KpOBMW. C nomouwbto MaTpU4YHOro MeToda onpeneneHbl ocobeHHOCTH aMnNInNTygHbIX (byHKLWIVI n
3N1eMEeHTOB MaTpuubl ANA HOPpMalbHbIX U NATONOINYeCKnX ,qe(bopmauvm ApuTpounToB 1” NenKkouuToB. npe,ﬂCTaBJ‘leHHble
pe3ynbTaTbl TEMAaTU4€CKUX pacyeToB M3MEHEHU KOMMOHEHT MaTpuubl Npu 3aboneBaHnaAx opraHm3ma 4ernoBeka. I'Ipoma-
BedeHbl peKkoMeHgauunn OTHOCUTESIbHO paapaﬁoTKM KputepueBs OLEHKM NMaToNnorn4eckmnx COCTOSHUM (bOpMeHHbIX ane-
MEHTOB KpOBMW. I'Ipep,nox(eH MeToa aHanu3a 3NeKTpn4eckoro 1 MarHUTHoOro noneun B 6GNuxHen 3oHe Na3epHoro umany4ye-
HUA Npun nccnenooBaHMn XapakTepucTtuk ,D,Bde)aSHbIX Buonormnyeckmx cpen.

KniouyeBble cnoBa: Nna3epHoe paccenBaHue, d’.)OpMeHHbIe 3J1IeMEeHTbl KpOBU, Ce4YeHune paccenBaHmnd, maTpuua pacceun-
BaHuA.

MATRIX METHOD OF DISPERSION ANALYSIS OF LASER RADIATION FROM
UNIFORM BLOOD ELEMENTS

Yu.F. Zinkovsky, M.F.Bohomolov

National Technical University of Ukraine "Kyiv Polytechnical Institute”

The mathematical method of calculation of the secondary radiation is offered from biological objects, for example uniform
elements of blood. By means of matrix method were defined the features of peak functions and elements of matrix for
normal and pathological deformations of red corpuscles and leucocytes. The results of thematic calculations of changes of
matrix component at the diseases of human organism are presented. Recommendations are defined in relation to development
of criteria of estimation of the pathological states of uniform blood elements. The method of analysis of electric and magnetic
fields in the area of fellow creature of laser radiation at research of descriptions of diphasic biological environments is offered.
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BCTYII. Po6oTa npucBsiueHa MaTEMaTUYHOMY MO-
JIETIOBaHHIO MPOIIECiB B3a€MO/1i1 KOTEPEHTHUX JIa3ePHUX
JOKEpes BUMIPOMIHIOBAaHHS 3 GOPMEHUMHU eIeMEHTaMuU
KpPOBi Ha OCHOBI MATPUYHOTO METOJy aHaIi3y IHAUKAT-
pHUCH PO3CIIOBaHHS JJIsl HOPMAJIBbHOTO Ta TATAIOTT4HOTO
CTaHIB OpPraHi3My JIFOANHHU.

MeToto 1aHO1 poOOTH € 3aCTOCYBAHHSI MATPUIHOTO
METOJly aHali3y IMPOCTOPOBOrO CBITIOPO3CiIOBAHHS
IHTEHCUBHOCTI BUIIPOMIHIOBaHHS MPHU EKCIPec-aHami3i
MOpdOI0TiYHOTO Ta (Hi3UKO-XIMIYHOIO CKIIa Ly KPOBI IJIst
JIOCIIIJKEHHS 3aXBOPIOBaHb KPOBOTBOPHHUX OPraHiB Ta
JIarHOCTHII CTaHy 3J40pOB's N0AuMHU. MeToauka Oa-
3YEThCS HA EKCIIEPUMEHTAIbHOMY JIOCIIPKEHHI ONTHY-
HUX XapaKTEPUCTHUK 1 0COOIMBOCTEN PO3CIOBAHHS Jia-
3€pHOI'0 BUIPOMIHIOBAHHSI BiJl OPMEHHUX €IEMEHTIB
kpoBi. [Ipu npoBeneHH1 JociPKeHb HEOOX1IHO Bpaxo-
BYBaTH XapaKTepHI BJIACTHUBOCTI (reOMETpPUYHI, Me-
XaHi4YHi, onTH4Hi) Oiosnoriunux 06'ektiB. Tak, mpu HOP-
MaJIbHOMY KPOBOTBOPEHH1 KPOB JIOAMHU € CKIIaIHOO Te-
TEPOTEHHOIO CHCTEMOI0. 30KpeMa, BOHA CKIAa€ThCA 3
IJa3Mu, B AKii y 3BAXXEHOMY CTaHi 3HaAXOAThCS 3piii
KJITHHH KPOBi ((DOpPMEHI eIeMEHTH): EPUTPOLIUTH, JICii-
KOILUTH, TPOMOOIHTH, TiMpo1uTH, MOHOIIMTH [1]. OCHOB-
HUMH KOMIIOHEHTAaMH I1J1a3MHU € OUTKU, OpraHivuHi KHCIIO0-
TH T2 €NEKTPOJIITH. BMICT €IeKTpOIIiTIB 3MIHIOETHCS BiJl
0,02 r/n (maruii, pocdar, cynbdar) o 3,6 r/1 (Xa0puau,
Hatpiit). [Ilutroma maca nazmu nopisHtoe 1,025... 1,029,
apH nns aprepianbHOI KpoBi cTaHOBUTH 7,4. OcMOTHY-
HUM TUCK TJIA3MH KPOBI 32JIS)KUTH BiJl KOHLIEHTPALIi1 p03-
YUHHUX PEUYOBHH 1 y HOpMAJIbHOMY CTaHi JopiBHIOE 5600
MM.pT.CT. [Ipu naTonorivHuX npoiecax Ha KIITHHHOMY
PiBHI 3MIHIOETHCSI CTaH BHYTPILIHBOTO CEPeIOBUIIA (TO-
MEO0CTa3), MDKKIITUHHA PiIMHA EPEPO3MOIiIAEThCS,
B110yBA€THCS HAOPSK KIIITHH, 301IBIIYETHCS IX PO3MIp.
Binbiy yacTuHy 1OCHIIKYBaHOTO 00CATY KpOBI 3aiiMa-
I0Th KIIITUHHI €JIEMEHTH KPOBi 3 HEUTpOiilaMu Ta HOP-
Monuramu. Haii0iab11 4MCIEHHUMU 3 HUX € €PUTPOLIU-
TH, MOHOLIUTH, JIEHKOLIUTH, TPaHYJIOLHUTH, TiIM(POLHTH Ta
TPOMOOIIHUTH.

KinpkicTh epUTPOLUTIB ISt HOPMAJIBHOTO CTaHy Y
YOJIOBIKIB CKJIaJa€ B cepeHbOMY 5,1 MIIH/MKI, a 'y
KiHOK- 4,6 MutH/MKI. DopMa - IBOSIKOBUTHY TUM JKCK 3
MaKCHMallbHOI TOBIIMHOK 2 MKM 1 1iameTpoM 7...8
MKM, ToKa3Huk 3anomieHHs — 1,041 ...1,067. Kougiry-
patisi KJIiTHH A03BOJIsI€ IM BIJIbHO PO3MOBCIOKYBATHUCS
0 KamiJisgpax [iaMeTpom 2...5 MKM 32 J0[TOMOT010 000-
poTHOI nedopmartii.

OCHOBHA YACTHHA. [Ipu anani3i ingukaTpu-
CH PO3CiIOBaHHs CYIIJIBHOT KPOBI MU BPaXxOBYBaJIH JI0-
JIATKOBUI BHECOK JICMKOIUTIB Ta TPOMOOIIUTIB Y BTO-
PHUHHE JIa3epHe BUIPOMiHIOBaHHS. JIeHKOLUTH yTBOPIO-
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I0OTHCSI BiJl CTOBOYPOBUX KJIITHH, MalOTh T'PaHYJISAPHY
CTPYKTYpY 3 siipaMu giameTpoM - 12..20 MKM i ckia-
AI0THCSA 3 MOHOILIMTIB (400..500MKH71), IrpaHyJIOIHUTIB
[(3..8710%)Mmxkr '] Ta nimbouuris (1000..3000MKx ).
YucenbHICTh JIEMKOIUTIB KOJIMUBAETHCS B 3aJIEIKHO BiJ
(yHKIIOHATBLHOTO CTaHYy IMYHHOT CUCTEMH Ta HASIBHOCTI
MaTOJOTTYHUX MPOLECIB B OpraHi3Mi: IKIIO iX KITbKICTh
nepesuutye 10* Mxx ' - MOXHa giarHOCTYBaTH IEHKO-
uuto3, Meniie 4000 - neiikoneHiv. BmicT TpoMOouuTiB
y 1 MKJI CylILIBHOT KPOBi 3JOPOBOT JIFOJUHU CTAHOBUTD
150..300 Tuc., popma nmnockux 6e3'sAepHUX KIITHH -
HeIpaBUJbHA OKpyTia, niameTp 1.4 MKM, TOBUIMHA
0,5..0,75MKM.

TakuM 4YMHOM, KPOB JIIOJUHH € CKJIQIHUM MOJIiIUCTIep-
CHUM I'€TEPOTreHHUM CEPEIOBUIIEM, IIPU aHATI31 SIKOTO
MU BPaxOBYBaJIU Pi3HY KOHI[EHTPAI[i}0 YaCTHHOK, PI3HO-
MaHITHICTB iX popM 1 po3MipiB, XapaKTEPUCTUKHU PETHU-
KYJISIPHHUX KJIITHH, CTyIeHi 1e(opMyBaHHS €pUTPOLIMTIB,
3MiH KOJIbOPOBOTO MOKA3HUKA Ta CEPEHBOI'0 BMICTY
remorio0iny. CydacHi METOJM reMaTOJOT1YHHX JTOCIi-
JUKEHB IIHPOKO 3aCTOCOBYIOTh ONTHYHE BULIPOMiHIOBaH-
HS 715 aHaJli3y BeJIMYUH MOTJIMHAHHS Ta PO3CIIOBAaHHS
KpOB't0, BUMIPIOBaHHsI KyTa 3aJJOMJIEHHS Ta MyTHOCTI
¢izionoriuHux po3uuHis [2, 3]. ONTHYHI METOIH TOCIIA-
JKEHHS HafO1JIbIII TOIIUPEH] 1 MaIOTh YUCIICHHI IIepeBaru
cepell IHIIKMX Yepe3 BUCOKY IHHOPMATUBHICTh, TOUHICTh
Ta He 30ypeHHs 00'€KTIB aHaMI3Yy.

BusiBUIOCH JO1ITBHUM 3aCTOCYBATH Ja3epHI JKEpe-
J1a BUIIPOMiHIOBAaHHS, 110 I03BOJIMIIO CYTTEBO MOKPALH-
TH JOCTOBIPHICTh pE3yJIbTaTiB BUMIPIOBaHHS BHACIIIOK
BHCOKOT MOHOXPOMATHYHOCTI T2 KOT€PEHTHOCTI CBITIA,
HIUPOKOI0 AiaNa30Hy eHeprii Ta MUTOMOT OTYXKHOCTI,
PO3BHUHEHOT TEOPil ONTUYHOI'O TETEPOJIUHHOTO IPUHOMY
Ta JIa3epPHOT0 CIIEKTPAIbHOT0 aHAIII3Y, MOXKIIUBICTIO O€3-
MoCepeHbOr0 BUMIPIOBAHHS in ViVO B KDOBOHOCHUX
cynuHax [4-6].

OCHOBHOIO HayKOBOIO 3a1a4€I0 IPH IPOBEJIEHH] J1a-
3€pHHX JIOCII/)KEHb € aHaJi3 BTOPUHHOTO PO3CISTHOTO
BHUIIPOMIHIOBAHHS 3 METOIO celeKiii audepeHIiitnux na-
paMeTpiB eJIEeMEHTIB KPOBi, MicIs IKOTO BU3HAYAKOTHCS
MAaTOJIOT1YHI 3MiHU B (POPMEHHUX eJIeMEHTaX KpoBi (po3-
MipH, popMa, KOHLIEHTpAaIlis) i JiarHOCTYIOThCS 3aXBO-
PIOBaHHS OpraHi3My JIOJUHU Y IILIOMY.

HeoOxiaHicTh 0JJHO3HAYHO 3B'A3aTU pO3Mipu Ta Gop-
MY €JIEMEHTIB KPOBIi 3 pO3CIIOBaHHSM JIa3€PHOTO BUIIPO-
MIHIOBAHHS BiJ] 010JIOTYHUX YACTUHOK JJIsI HOPMaJbHO-
ro CTaHy Ta MpU MaToNoTii reMocTasy sBise co0ok
dbyHIaMEeHTaIbHY HAYKOBY 3a/1a4y, sIKa MO BUPIIIY-
BaTHUCS Yepe3 Mi3HAHHS 3aKOHIB B32€EMOJIIT ONITHYHOTO
BHUIIPOMIHIOBAHHS 3 MOJIIJUCTIEPCHOIO PIAMHHOK CUCTE-
MOIO, SIKOIO € KpOB. JIazepHe BUIIPOMiHIOBaHHS, 1110 [1A1A€
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Ha (OpPMEHI EIIEMEHTH KPOBI, U1 CHhepUIHUX MOJIIPHUX
KOOpJMHAT, 3TiJHO 3 PIBHSIHHAM MakcBena, 3MiHIOEThCS
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me’ - pamiyc - BEKTOp;A - TOBKHHA XBHI; () - KyT
PO3CiIOBaHHS; (0-- a3UMYTHHUI KYT; K - XBHJIBOBE
YHCJIO PO3CITHOTO BUIIPOMIHIOBAHHS K = 27V

I'panu4HI yMOBH Ha MOBEPXHi YaCTHHKH, SKa 3HAXO-
JIUTHCS Y 130TPOIMIHOMY OTOYYBaJbHOMY CEPEIOBHILI,
BiJINOBIIAI0Th O€3MEPEPBHOCTI TAHTCHITIATBHUX CKJIAI0-
BHX €JICKTPUYHUX Ta MATHITHUX HOJIiB IIPU =7

Tl . Tl 0 ol ol ol ol
E, =K, E E H,) H,; ; H(/,—Hw 3
ner, - paz[iyc YaCTHUHKWU; iHAeKC [ BinmoBinae oTouy-
BaJIbHOMY 010JIOTIYHOMY CepemoBHINy; iHAEKC [/
BIZTHOCUTbBCS 10 YACTUHKH.
Po3B's130k piBHSAHB (1) 32 JOMTOMOT010 KOMOTHOBaHUX

(dyHKiid XaHkess Ta 3B's13aHUX (yHKIIN JIexxaBapa BiHOC-
HO KyTa po3citoBaHH: () Moke OyTH IIpeCTaBICHHN:

sin @- exp[ (mf—f?)](?)
cos @- exp[ (mf—f??):l

e S] (9) Ta S2 (49) - (yHKIii 3ameXKHOCTI
aMILTITYIM PO3CISTHOTO BUTIPOMiHIOBaHHS BiJl KyTd) (aM-
IUTTYAHI QYHKIT), IHASKCH «+» Ta «1D» BiqHOCATBCS 10
pamianbHOI Ta TAHTeHITIATBHOT KOMIIOHEHTH Bi/IITOBITHO;
10 - KpyroBa 4acToTa.

Po3B's3aHHS piBHAHD (2) 3M1MCHIOBAIOCS BITHOCHO
napIiaJbHUX XBUJIb, AMILTITY 14 SKUX 3JICKUTH BiJl T1a-
paMeTpiB 30BHIITHLOTO 0i10JIOTIYHOTO CEPEIOBUIIA Ta
(hI3MYHMX BIIACTUBOCTEH PO3Citor0unx 00'exTiB. Bpaxo-
BYBaJIMCS HAMO1JIBII BAXKIIMB1 3 HUX - KOMIUIEKCHUH 110-
Ka3HUK 3anoMieHHs m 0 =1 —iy  pen - nificHa
YaCTHHA, a’ - YSIBHA YaCTUHA NIOKA3HUKA 3aJIOMJICHHS )
imapamerp qudpakuii £(g=2mnr /A).

[TapameTp qudpakiii q BU3HAYa€E 3aKOH PO3CIFOBAaHHS
JIa3€PHOT0 BUIPOMIHIOBAHHS: JJIs1 Iy’KEe MaJIMX YacTH-
HOK (r<<) i BUCOKOIUCTIEPCHUX KOJIOTJHUX PO3UUHIB
BUHUKAE po3ciroBanns Penes(g<<A) Inaukarpuca pos-
CIFOBaHHS Y IOMY BUIIAJKY Ma€ CHMETPUYHY GopMYy,
sika OJM3bKa 0 KPYroBoi, IHTEHCHUBHICTH PO3CISTHOTO
BUIIPOMIHIOBaHHSI 00EPHEHO MPOTIOPIIiiHA YETBEPTIH CTe-
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3a HaIIPSIMKOM PO3TIOBCIOKEHHS, MTOJIAPU3aIli€to, iIHTeH-
CHBHICTIO Ta (ha3010:

_1|o(H,)_ef,

) 1
o0 W

r or

IICHI JJOBXKUHHU XBUII CBITNIA. |1 BEJIUKUX YaCTHHOK
(rﬂ>>/1) i cycnensiii 3 Hux - posciroBanns Mi (g>>1).
[HIMKaTpHCA PO3CIIOBAHHS PI3KO BiAPI3HSETHCS Bil pe-
JICEBCHKOT - O1J1bIIIa YACTHHA CBITJIa PO3CIIOETHCS Y 3BO-
POTHOMY HAIPSIMKY, (hopMa - pi3KO aCHMETPUYHA, IHTCH-
CHBHICTB PO3CisTHOTO BUIIPOMIHIOBAHHS Malike He 3ajie-
KUTH BiJl 4aCTOTH CBITJA.

J1J1s1 OCHOBHUX KIIITHHHUX €JICMEHTIB KPOBI Ha JJOBKHHI
xBumiA =0,545MKM (3eIeHUi KOIIip) MU PO3PaxyBalld 3Ha-
YeHHS IapaMeTpa q: TpoMOouuTH (23,2); TIeHKOIUTH
(69,7); eputponutu (46,4); nimporytu (69,7); MOHOIIUTH
(116,4). Takum unHOM, napameTtp qudpaxiiiq>>1 gus
MepeBakHOI KiJTbKOCTI CKIAMOBUX YACTUH CYIUIBHOI
KpOBI, TOMY € IOIIIbBHIM 3aCTOCOBYBATH allPOKCHMAIIi{
3aKOHY po3CitoBaHHS M.

JU1st po3CisiHHS y JaNbHiii 30HI IpH 7>>7, IHTCH-
CHBHICTB PO3CiSTHOTO cBiTia / (0 ) 3a5IeXKUTH BiJI Iepe-
pi3y PO3CiFOBAHHS BUIPOMIHIOBAHHS YaCTHHKOKGT (A ():

1,00 . : .
I (9 ) = M;m [ - inTeHCHBHICTb CBiTaIa, 110
ra;jac. ¥
Inaukarpuca poscitoBanus/ (0.¢) 06yMOBITIOE BiTHOC-
HHM pO3IOIiJ 32 KyTaMH IHTGHCUBHOCTI CBITJIa 1 BU3HA-

YaEeThCS Yepe3 BiTHOMIECHHS Mepepi3y pO3CiroBaHHS Ya-
CTHHKOIO O (0,0} 10 IOBHOT'O IIEPEPI3y PO3CIFOBAHHS:

£(6.9)=—20:2)
IIG 9 (p sin 6dq0d9

00

Po3paxyHOK po3cisiHOTO J1a3epHOT0 BUIIPOMIHIOBaHHS
MPOBOJIUMO 3TiJHO 3 Teopiero Mi 3aexHo Bij mapa-
METpiB YaCTHHOK - PO3MIpiB, Opi€HTAIii Bi/THOCHO TIep-
BHUHHOT'O ONITHYHOTO ITyYKa, iX KOHIIeHTpallil, HopMu i KOH-
(irypailii 30BHIIIHEOT TOBEPXHi TPAHUYHOTO IIapy elie-
MeHTIB KpoBi. [l chepruaHOT YaCTUHKY BU3HAYMIIACS
MOTIePEYHI ITePePi3u PO3CIFOBAaHHs a Ta 3aracaHHs €exr,
TaKUM YHHOM:

N +[o,):

Og =

n=l
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(2n+ 1)Re(a, +b,);

n=1
1 2
GE ﬁ(mf +sa(e)).
aed,tab xoedillieHTH, SKi BU3HAYAIOTHCS Yepe3 QyHKIIi:

. P plP g mPlg P, pl|
" PplO. g TOmOTg P, p. T

mPUp P4l T PLYLP 4]
P T, YD QTP
ne p=mgq; P, Q, P, Q- dynxuii Pikati - beccens ta
IX ToXimHi.

Awmrutity i GynxuiiS, (0 ) 1aS, (0 ) pospaxoyroTbes
IUIA 3alaHUX mTa 0.

b, [

5,(0)= 2 2n+ :l |:an Y ok (.c056)+ b, dP"'(cosé)):|
- n(n + l) sinf do

$.(0)= z 2n+1 |: P”,(_COSG)+CI" dP,:(cosG)}
e n(n + l) sin @ d6

e Pn'(cos ejlpuc,’ [HYBJILHUN moninom Jlexanapa.
TakuM YuHOM, Y TaJIBHIW 30H1 Ha BIJICTaHI 2 pO3CisHe
Ja3epHe BUMPOMIHIOBAHHS Oy/1€ MATH BUTJISI:

F?S (I) = F(/;, I;U lexp (i/;I_‘) rJ
ne g kXBl/LII;OBl BEKTOPHU PO3CISTHOTO Ta IepBUH-

HOT'O CBIiTJIa Bl,LHOBl,lIld: (r) po3cisiHE T0JIE;
F (k k )mn [Ty/IHA QYHKIIis, SKa BU3HAYAETHCS:

PER)-= (¢ +w){%_lJz(r')cxp(_,-z?)dzr,

nee (1) - BimHOCHA mieneKTpUYHA IPOHUKHICTH dac-
THHKH, 110 po3citoe cBiTiIo; VV- omeparop Jlamnaca.

JIsIpo3paxyHKypO3CITHOTO JIa3€PHOTO BUTIPOMIHFOBAHHS
3 JIOBUTHHOKO MOJISIPH3AITIEI0 BHKOPHCTOBYBAUCS MATPHIHHI
BUTIISL CBiTIOBOTO TI011st Ta Tlapametpu Crokedl, O, U, V).
Po3momii miacyMKoBOro Mo Y AaibHii 30H1 BU3HAYATUCS
3a JIOIIOMOTOF0 MaTPHIIi PO3CifOBaHHSA Mioiutepa:

I 8. 5, &, 8,34
Os| 1|8y 84 S 8u4]||€Q
US _k:rz SS] S,:z Sss Ss4 . Ui
Vs Sa Se Ss Su)\V

IIe IHOEKCH «5» Ta «i» BITHOCATHCS 10 mapameTpiB Cto-
KCa PO3CIsTHOTO 1 TaIaf0Y0T0 BUITPOMIHIOBaHHSI BiJIIIOBI-
IHO; S ; ~CIEMCHTH MaTpHIIi pO3CiIOBAHHS, 3aI€XKaTh
Bix ammunitygaux Gyniiis, , S, , S, , 5] Busnavarotecs
HACTYITHUM YHHOM:
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v
e '.Z

8. = S, +
8 =005 5(|S |‘ -18,[ —|S,|‘ +
S =Re(S,8," +5,8,"};

S, =Im{S,8," - 8,8,"};
S, 1S =[S+ [Ss )
S i i 7|‘S4|2 —|S3 |2 );
S, =Re{S,S =S5,

S, =Im{$,S," +5.5,"};
Sy =RefS,S, +S,5,' )
S, =Re{S,S,"-S5,5.'};
S, =Re{S,S, +5.8, )
S, =m{S,S," +5,8,};
S, =Im{S,S, +5,5, };

S =In{S.S, -85,V

& f Y Y w Y Y #
LS43 == Im {ASIASZ 5354 } .
S, =Im{S,S,” —$,8,.

JIns KpoBi 3 pOPMEHUMU elIEeMEHTaMH Pi3HUX PO3MIpiB
MOYKHa [IPOIIOHYBATH MATPHUIIO PO3CIFOBAHHS BULIPOMi-
HIOBAHHS Y 3araJibHOMY BHUTJISIII:

Mmas P max

F ()L,a): J.f(a, m)- E, (},,O(,a,m)dmda :

Minin @nin

ne F, (}u a,a,m ) KOMITOHEHTU MAaTPHI OKpPeMoi
‘IaCTI/IHKI/I , f{a,m) - GyHKIisS pO3IOAiTy YACTHHOK 32
pO3Mipam¥u a Ta 32 3HAYCHHSIMU JTIHCHOT YaCTUHH BiTHOC-
HOT'O MOKa3HUKA 3aJIOMJICHHSI.

[Ipwu nocmiKeHH] MaTONOTIYHUX e opMarlii epuTpo-
IUTIB 1 JICHKOIUTIB JOMIBHO PUUHATH y 3aTaIbHOMY
BUIJISA BIAIOBIZIHO KyTYy TOBOPOTY HAPSMKY MOJISIPH-
3aIlii TaKy MaTPHUIIIO PO3CIFOBAHHS

1 f, 0 0
Ju S O 0
S

[Ipu HassBHOCTI ONITHYHOT aHI30TPOIII y CepeIOBHIIT,
0 TOCITIJKYETHCS, HOPMOBAH1 KOMITOHESHTH MAaTPHIIL
poscitoanmst fy, =Fy /Fy tafy, = F, /1, we
JOPIBHIOIOTH HYJIIO 1 I1€ IPH3BOINTH 10 BHHUKHEHHSI 0-
JATKOBOT'O KyTa IIOBOPOTY HAIPSAMKY MaKCHMaJIbHOI IT0-
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JISIpU3aIlil JIa3epHOr0 BUITPOMIHIOBAHHSI, 1110 PO3MOBCIO/I-
KYEThCS yepe3 cepenoBuine. Llei KyT BU3HAYAETHCS
HACTYIHHM YHHOM:

. fatJis i .
v, =0,5arcig| ———= npul f,, + f,.)>0
J le +.f2_,' ( 21 -J)
s
W= z 0,5arctg fﬂ—ﬂ’ npu(le +f3,.) <0.
' Ja +.f:'/ '

CryneHb noJisspu3aliii 1a3epHOoro PO3CisIHOI0 BUIIPO-
MIHIOBaHHSI JIJI51 [IbOTO BUIAJIKY PO3PaXOBYEThCs 32 Pop-
MYJIOO:

= \/(f” /o )2 +(.f31 ifu)
: 1/,

3

MEOWYHA IH®POPMATUKA
TA IHXEHEPIA

Jie 3HaK «+» BIJIHOCUTHCSA 10 BEPTUKAIBHOT CKIIaJOBOT,
a 3HaK «-» - 10 TOPU30HTANBHOI CKJIaI0BOT PO3CISIHOTO
JIA3epHOT0 BUMPOMIHIOBAHHSI.

[IpoBeaeHo MaTeMaTH4YHI PO3PAXYHKH eneMeHTiB];i.
MaTpHILb PO3CiIOBaHHS [IJ151 EPUTPOLIUTIB 3A0POBOI 1 XBO-
pOTJIFOAMHY BITHOCHO KYTiB po3citoBanHs 9. PedynbraTtu
PO3paxyHKIB PO3CiFOBaHHSI JIA36PHOTO BUIIPOMIHFOBAHHSI JIsI
KpOBI 3/I0pOBOi Ta XBOPOTIIOJUHYU HABE/ICHI B TAOJIHUII].

[Ipu niarHocTyBaHHI 3aXBOPIOBaHb KPOBOHOCHOT CUC-
TEMH HaMU IOBEJICHO, II10 IPH IEBHOMY ITaTOJIOTIYHOMY
CTaHOBUIII XBOPOTO PO3MIpU €PUTPOIUTIB MOKYTh
301IBIIYBATHUCh, a1X (hopMa HaOMKaTUCS 10 chepul-
HOi. XapakTep 3MiH KOMIOHEHTH [, Ta/,, maTBepIKy-
0T IPUITYLIEHHS, [0 €PUTPOLUTH 3HAYHO 301JIbIIYIOTH
CBiii pO3Mip, a KOMIIOHEHTA/ ,, 3MIHIOETBCS Y3rOKEHO

/., Byciit obnacti kyTiB po3citoBanus (tabmuust 1).

Tabnuns 1. Pe3yabTaTH po3paxyHKiB ejieMeHTIiB MaTpuli po3ciloBaHHsI IJisi KPOBi 310poBoi Ta XBOpoi

JIIOTHHH.
Eputpouutu 310poBOi JIOAUHU EpuTtpouutu XxBOpoi N0AUHU
fj 22 2 f33 T44 122 fi2 133 T44
9=40° 0,85 -0,1 0,78 0,81 0,91 -0,05 0,85 0,91
9=80° 0,58 -0,18 0,35 0,43 0,89 -0,1 0,64 0,53
9=120° 0,41 -0,48 -0,26 -0,2 0,85 -0,18 0,38 0
9=160° 0,38 -0, 6 -0,71 -0,62 0,71 -0,2 0,11 -0, 21

BUCHOBOK. IIpu 3actocyBaHHi 1a3epHUX METOIB
in vitro Tain vivo MOXHa 11arHocTyBaTH MOP( OJIOTIuHI
Ta 010XIMI4HI 3MiHH KPOBOTBOPHOT Ta KPOBOHOCHOT CHC-
TEM JIFOIMHU, HAITPUKIIA]], BU3HAYUTH MATOJIOT14HI ieop-
Marii poOpMEeHUX EIeMEHTIB KPOBI JIMIIIE TPU PO3B'I3aHHI
TaKUX HAYKOBHX 3a/1a4:

1. Po3po0ka anroputMmy JOCIiKEHHS IHIUKATPUCH
PO3CIIOBaHHS BTOPUHHOTI'O JIA3€PHOT'0 BUITPOMIHIOBAHHSI,
3a JJOMIOMOT OO SIKOT'0 MO>KHA POBOJIUTH CENIEKIII0 PI3HUX
TUIIB POPMEHUX EJIEMEHTIB KPOBI Ta PO3TIOJILII X 32 pO3-
MipaMu Ta KOH(DIrypariero.

[IponoHy€eThCSI BAKOPUCTOBYBATH 151 BUALICHHS OKpE-
MUX €JIEMEHTIB KpPOBI BU3HAaUEHHs apameTpa audpakiii
J, BETMYMHA SIKOT'0 IIPSIMO MPOTOPIIiiiHa pajiiycy 00'eKTIB
nociimkenns. Kpim toro, ais pisHuX GOpMEHUX ele-
MEHTIB BU3HAUYECHO, 1110 ¢ 3MIHIOETHCS BiJl HYJIS 10 He-
CKIHYEHHOCTI 1 eKCIIepUMEHTANIbHA IHAMKATPUCA PO3CIiIO-
BaHHS Pi3KO 3MiHIOE (OPMY - BiJl CHMETPUYHOT pesiee-
BCBHKOT JIO Pi3KO aCUMETPUYHOT IIPH po3citoBaHHI M.

2. Po3po0Oka KpuTepito BUIIIEHHS PO3CISTHOTO J1a3ep-
HOT'O BUIIPOMIHIOBaHHS BiJl ,, XBOPUX ", TATOJIOTTYHUX 0i0-
JIOT1YHHUX YaCTHUHOK.
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[TponoHyeThCs BpaxoByBaTH, 110 MPU NATOJIOTIYHUX
MEePETBOPEHHSX POPMEHUX €JIEMEHTIB KPOBI 3MIHIOIOTh-
¢ X po3mipu i popma HAOIMKAETHCS 10 CHEPUUHOT.
et mpoiiec 00yMOBITIO€ 3MiHU 3aIEKHOCTI KOS(DII[IEHTIB

/ B KyTa po3citoBaHHsA 9 , a TAKOX IPOCTOPOBOTO PO3-
OJIiTY IHTEHCHBHOCTI CBITJIA 3aJI€KHO BiJl QYyHKI[IOHAb-
HOT'0 CTaHy KPOBI JIFOJMHHU.

3. BpaxyBaHHs B MaTeMaTUYHHUX PIBHAHHAX B3ae-
MOJIiT J1a3epHOTO BUNPOMIHIOBaHHS 3 QOPMEHUMU
eJIeMEeHTaMU KPOBI XapaKTEePUCTHK OTOYYIOUOTO
KJIITUHY Cepe/IOBHINA, HAPUKIIA, [1JIa3MH KPOB1 IIpU
HOpMaJlbHOMY Ta MAaTOJOTIYHOMY CTaHaxX OpPraHizMy
JIOAWHH.

[IponoHy€eThCS NPU MATEMATUYHOMY aHaJ131 BUKOPH-
CTOBYBaTH 0COOJIMBOCTI 3aKOHY PO3IOLTY KOMILIEKCHOT'O
IOKa3HUKA 3a10MJIeHHs m i 3Minu i PYHKUGF | ¢, m| Kpim
TOT'0, BU3HAUEHO, 10 3MiHU PO3MOLITY KOMIIOHEHT €JIeK-
TPUYHOTO Ta MATHITHOTO TOJIB JUIsl OJIM)KHBOT 30HU J1a-
3epHOI0 BUIIPOMIHIOBAHHSI OJIHO3HAYHO MOB's13aHi 3 Xa-
paKTepUCTHKAaMHM YaCTUHKHU 1 OTOYyluOoro il ce-
penoBuILa.
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