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BCTYII

AKTyaJbHicTh TeMH. Y KiHIl 70-X POKIB 1HTEHCHUBHO MOYJIM PO3BH-
BAaTHUCS ONTHUYHI METOJU JIarHOCTYBaHHS Ol10TKaHWH, 30KpeMa, y ILbOMY
HaIpsIMKy akTUBHO mpaitoBaB @. J[>xadcic, 1m0 J0CHiKyBaB BIACTUBOCTI
PO3MOBCIO/IKEHHS CBITJIOBOTO TIOTOKY Y 1H(ppauepBOHii 007acTi.

VY monrykax ONTUMAaJIbHOTO PIIICHHS 32 OCTaHHI KUIbKa POKIB IITUPOKO-
ro PO3BUTKY HaOyJIM HEIHBa3WBHI METOJIU JIIaTHOCTUKHU 3 ONTHYHOIO PEECT-
palli€ro 1 mepeTBOpeHHIM OlomMeauyHo1 iHdopMallii, 0COOJIUBO y BUIIAIKaX
iXxHbO1 Oe3anpTepHATUBHOCTI [1].

[HTEHCHUBHI NOCTIKEHHS B 00J1acTi «B1IOMBAIOYOI» MyJILCOMETPIi J0-
3BOJISIIOTh 3POOMTH BHUCHOBOK IPO MOSIBY y HAMOIMKYOMY MallOyTHbOMY
CEpIHUX MpUIAAiB 3 yHIBEPCAIbHUMH ONTHUYHUMHU JaTUMKaMu. ['oroBHa
nepeBara Takux MPUIAIiB — MOXKIIMBICTh MTPOBOJUTH BUMIPIOBAHHS TIPAK-
TUYHO y OyIb-sKii TOYIll TMOBEPXHI TiJIa, IO JO3BOJISIE BUKOPUCTOBYBATH
pi3H1 iXx Momudikamii ;s po3B’sA3aHHS IIJIOT0 Py CHEIlaIbHUX 3ajad,
MOB'SI3aHUX 3 JIOCHIIKEHHSM TMOKa3HUKIB JIOKAIBHOTO KPOBOTOKY (BU3HA-
YEHHS T'eMOJIMHAMIYHUX TOKAa3HUKIB KPOBOTOKY, J1arHOCTUKH TMOPYIIEHb
MIKPOUUPKYJISALIT B XpeOETHO-PYXOMUX CETMEHTAX, BU3HAUEHHS MTOPYLIEHb
PIBHSI MIKPOITUPKYJIALII B IIEJICTTHO-THIHOBIN 007acTi 1 T. 1.). Kpim Toro, B
3aJIEKHOCT1 BiJi OCOOIMBOCTEH METOAY BHUMIPIOBAHHS, IO PEalTi3yeThCH,
MOXYTh OYTH OIliHEHI Taki 010MeJIMYHI TTOKAa3HUKH SK 3arajibHa KOHIICHT-
pailtisi reMorJIo0iHy, BITHOCHE KPOBOHAIIOBHCHHS TKAHWHHU, sIKa JOCIIIKY-
€ThCS, 3arajibHa caTypallisi KpoBi (CTyIiHb HACUYEHHS! KPOBI KUCHEM), 3a-
rajibHa KOHIIEHTpallis 011ipyOiny [2, 3, 4].

TakuM 4MHOM, OYEBHJIHO, IO HAWOIIBII MEPCTICKTUBHUM HAIMPSIMKOM
peectpaiiii ¢i310J0TIYHUX TAPAMETPIB € BUKOPUCTAHHS HEIHBA3WBHHUX MeE-
TOMIB JIIarHOCTYBAHHSI, CEPE/l SKUX IIUPOKOTO PO3BUTKY HAOYJU ONTHUYHI
METOJIM PEECTpAIlii 1 TepeTBOpeHHs 6i10MeIMYHOI 1H(pOopMaIli.

CyvacHu#l piBeHb PO3BUTKY CJICKTPOHIKH Ta ONTOCICKTPOHIKH J03BO-
Jsie OynyBaTH MajorabapuTHI, MOOLTbHI CUCTEMHU J1arHOCTHUKH, 3 MaJlUM
CIOKMBAHHSAM €Heprii. A CydacH1 MIKPOIPOLIECOPH JI03BOJIIOTh BIIMOBH-

THCH BiJ] MEPCOHATBHUX KOMIT IOTEPIB /Il 00OpOOKM TaHMX 1 Biyauizarlii, a



PO3MIIIYIOYH iX O0e3mocepeiHbO B IPUCTPOI, JOCITAIOTh MOOUIBHOCTI, 3Me-
HIIIEHHS cO01BapTOCTI Ta MiABUIIEHHS HAA1HHOCTI.

HoBi MOXIMBOCTI 11 BU3HAYCHHS MMOKA3HUKIB KPOBI1 JIa€ 3aCTOCYBaH-
HSI ONITUKO-EJICKTPOHHMX NAaTYUKIB. Tak cTa€ MOKIMBUM O€3MaH)KETHE BU-
MIPIOBaHHS apTEPIAIbBHOTO Ta BEHO3HOTO TUCKIB, IIIBUKE BU3HAUYCHHS PiB-
HS caTypallii KpoBi, IIBUAKOCTI PO3MOBCIOKEHHS KPOBI Ta YaCTOTH MYJIb-
Cy, TIpU IIbOMY CEHCOPH JIOCHUTh MPOCTI Y BUKOPUCTAHHI Ta OE3IMEUHi, OCKi-
JBKU HE MICTSITh CTPYMOIIPOBIIHMX KOHTAKTIB [5, 6].

Po3pobka MeauuHMX METOJUK, AaJrOPUTMIB, IPOrpaMHOro 3abe3rie-
YEeHHS Ta TEXHIYHHUX 3ac001B /JIA aHaji3zy MIKPOUUPKYJAIIl CepleBo-
CYIMHHOI CHCTEMH Ha 0a3i CydyaCHUX OINTHKO-CJIEKTPOHHUX Ta JIA3ePHUX
TEXHOJIOT1M  3a0e3MeuyloTh BHCOKY OINEpPaTUBHICTh, TOYHICTH Ta
HEIHBA3UBHICTH JOCIIIKEHD.

VY 11b0My acrekTi MepCreKTUBHUMU € POOOTH, 1110 MPOBOASTHCS Ha Ka-
dbenpi nmazepHoi W OMTOCIEKTPOHHOI TEXHIKH, 3arajibHOI (i3uku Ta GHoTo-
Hiku BHTY no cTBopeHHIO 0OiOMEIUYHUX ONTUKO-EIEKTPOHHHUX CUCTEM

«OKO-TIPOLIECOPHOTO» TUITY.



PO3JLT 1

AHAJII3 OIITUYHUX METOIB I BIOME/IMYHUX ITPUJTAIIB
JJIA JOCJIIIZKEHHSA CTPYKTYP BIOJIOTTYHUX OB’€EKTIB

1.1 Ananiz memooie 63aemo0ii ONMUUHO20 6UNPOMIHIOBAHHA
3 0i0102IYHUMU MKAHUHAMU

[Ipu B3aeMoAil €IEKTPOMATrHITHOIO BUIIPOMIHIOBAHHS 3 PEYOBHHOIO
MOJKe BiOyBaTuCs 0e3iu mporeciB. Sk MpaBUii0 BUHUKAIOTh TPU OCHOBHI
e(eKTH, 31aTHI EPEUIKOAUTH BUIbHOMY PO3MOBCIOIKEHHIO CBITJIA:

- BIZOMBaHHSA 1 3aJIOMJICHHS

- IOTJIMHAHHS

- PO3CIsTHHSL.

BimHomieHHs MK TporiecaMyl BiTOWBAHHS 1 3aJIOMJICHHS OIUCYIOTHCS
3akoHamu @penens. Tomy 111 ABa MpolecH MOXYTh OyTH BITHECEH1 10 O1-
Hi€l Kareropii npouecis. J[Ji1 BUKOPUCTaHHS ONTUYHOI'O BUIIPOMIHIOBAHHS
B MEJIMIIMHI 3aJIOMJICHHS Tpa€ BAXKJIMBY POJIb TIIBKU y pa3i OMpOMIHIOBaH-
HSI TIPO30OPHUX CEPEIOBUI. Y HEMPO30pUX CepeIoBHUINAX, €(EKT 3aTOMIICH-
HS 3a3BUYAl CKJIQJHO BUMIPSITH BHACIIIOK IMOTJIMHAHHS 1 PO3CISTHHSI.

Tinbky HE BIOWTI 1 He OTIWHEHI a00 PO3CisTHI MPOXOAITH Yepe3 3pa-
30K 1 BHOCSATH 3MIHU JI0 1HTEHCHUBHOCTI CBITJIA, SIKA BUMIPIOETHCS 3a 3pa3-
KOM. BiIHOIIIEHHS] IHTEHCUBHOCTEW BUIMPOMIHIOBAHHS, SIKE TPOUIILIIO Yepes
3pa3okK 1 TOro, 10 Majja€e Ha 3pa30K, HA3UBAETHCS IPO30PICTIO CEPEIOBHUIIIA.

PozrisitHeMo neranpHIIE KOKEH 3 BUIIE BKa3aHUX MPOLECIB, OCKUIBKU
BOHU OyayTh BUKOPHUCTOBYBATHChH IPH MOOYI0BI (DI3UUHUX MOACICH HJis
ONKCY B3a€EMO/I1i BAIPOMIHIOBAHHS 3 010JI0TTYHUMU TKaHUHAMH [7, 8, 9].

BigbuBaHHsIM € mpoliec MOBEPHEHHS €JIEKTPOMArHiTHOI'O BUIIPOMIHIO-
BaHHS MOBEPXHEI0, HA SIKY BOHO MNajae. B3arani, Te 1o Bi1oOpaxae mosep-
XHIO — 11e (p13UYHa MeKa JBOX CEPEOBUII 3 PI3SHUMU IMOKA3HUKAMH 3aJI0M-
JIEHHS, HAPUKJIA/l, TAKUX SIK IMOBITPA 1 010TKaHMHA.

Miporo KIJTBKOCT1 BiJIOUTOIO BUIIPOMIHIOBAHHS € BiJIOMBHA 3/IaTHICTh
noBepXHi. BoHa BH3HAYa€TbCs SK BIOHOLICHHS aMIUTITYJ €JIEKTPUYHOIrO
MOJIsI BIIOUTOTO 1 aJar0u0ro BUIIPOMIHIOBAHH. BiTHOIIIEHHSI BiIMOBIIHUX
IHTEHCUBHOCTEH BU3HAYA€E KOS(IMIEHT BIAOUTTS, SIKUH, BIIITOBITHO, PIBHUI
KBaJpaTy BIIOMBHOI 37aTHOCTI. BigOMBHA 31aTHICTH 1 KOS(ILIEHT BIIOUTTS
3ajieXxaTh Bl KyTa MaJiHHsI, NOJIIpU3allli BAIPOMIHIOBAHHS 1 B1J] IOKA3HU-
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KiB 3aJIOMJICHHS CEpeNoBUIl, 110 (GOPMYIOTh 3aJIOMHY MOBEpxHI0. BigHo-
IICHHS MK BIIOWTHM 1 3aJIOMJICHUM IPOMEHSIMH, BiJIoMi SIK 3aKoHH Dpe-
HEJIs, 3aITUCYIOTHCS TAKMM YHHOM:

Eg sin(0-0")

E,  sin(0+6").

’

Ep _ tan(@-0")
E, tan@®+0") ;

(1.1)

"

Ey 2sind’ cos
Eg  sin(0+6").

"

E, B 2sin’ cost
E, sin@@+0" )cos@—-0")

ne E, E, E'— aMIuiiTyiu BEKTOpIB €IEKTPUYHHX TOJIB [a/[al040ro, Bia0H-
TOTO 1 3aJIOMJICHOTO CBITJIA, BiAMOBIAHO. IHACKCH s 1 p MO3HAYAIOTh JIBi
TUTONTUHU KOJIMBaHHS BEKTOPIB, § MEPICHINKYJSApHA TUIOMIMHI MATiHHS —
BiJl HiIMebKOTO senkrecht, a p — mapanenbHa ii.

KoedimieHT BIIOUTTS B KOXKHIN TJIOMIMHI 3aMUCYIOTHCS TAKUM YHUHOM:

E
Ry=| =51,
ES
E, 2
p .
Ep

[Toka3HUK 3aJOMIICHHSI IOCUTh CHUJIbHO 3aJICKUTh BiJ JIOBKMHU XBUJI
BUNPOMIHIOBaHHs. HaBiTh sIKIO O 1151 3JIEKHICTh OyJia HAATO CIA0KOI0 Y
BUMMOMY Jliarta3oHi, ii 0yyi0 6 HeOOXiTHO BpaxOBYBATH JJIS STKHAWKPAIIIO-
ro NMPOTHO3Y pe3ynbTaTiB. B3araii, s 6ararbox TUIIB TKAHUH MOKA3HUKH
3aJIOMJICHHS] B&KKO BHUMIPATH, BHACIIAOK NOTJIMHAHHA 1 po3cisiHHs. Binou-
BaHHS B1Jl TAKMX TKAaHUH Ma€ OyTH OTpUMaHE JOCIITHUM HUISIXOM.

Hampuknan, xoedimieHT BIZOWTTS BiJ MIKIpU JICKUTh B MEXaX Bij

10 10 55 % 1 3aJIeKUTH Bij CIIEKTpa BUIPOMIHIOBAHHS, a TAKOX BIJl CTYTIIe-



HSl MITMEHTAI1 1 3MOPILIKYBATOCTI WIKIPHU, HASIBHICTD KUPY 1 BOJIOTH, SIKa, Y
CBOIO Yepry, 3JIeKUTH BiJl CTaTI, BIKY 1 KOJbOPY HIKIPH (pacu).

[HTEeHCUBHICTD MOTJIMHAHHS 1aJ1al040i €JIEKTPOMArHiTHOI XBUJIl MOCa0-
JIOETHCS TPU MPOXOHKEHHI Yepe3 CepeIoBHINEe, MPU 1IbOMY IMOTJIMHAIbHA
3JIaTHICTh CEPEAOBUIIA BU3HAYAETHCS SIK BIJHOIIICHHS MOTJIMHEHOI 1 Majiato-
4oi iHTeHCcuBHOCTEN. [lormmHaHHs € HACTIAKOM YaCTKOBOTO MIEPEXOAY CBI-
TJIOBO1 €Heprii B TEIUIOBUI pyX ab0 KOJIMBAHHS MOJIEKYJ MOTIMHAIBHOI
pedoBuHHU. [T0BHICTIO IPO30pE CEPEIOBUIIE HE MOTJIMHAE CBITIIO, TOOTO TO-
BHA CBITJIOBA €HEPTis, IO YBIHIUIAa JO TaKOro CEpejoBHINA 1 BUHILIA 3
HBOTO OofHaKoBi. Cepen 0107OTIYHMX TKAHWH MaiKe MPO30PUMU TSl BU-
JUMOTO CBITJIa MO>KHA BBa)KAaTH POTIBKY 1 KpUIITAIUK oKa. CTPYKTypH X, B
SAKUX TaJaloue BUIIPOMIHIOBAHHS MPAKTHYHO TMOBHICTIO TMOCIA0IIOETHCS,
HAa3MBaOTh HEITPO30PUMHU.

TepmiHu «IIpo30pHil» 1 «KHEMPO30PUI» BITHOCHI, OCKUIBKH BOHH, 0€3y-
MOBHO, 3aJI€KaTh BIJ JOBXHHHU XBWIi. POriBKa 1 KpUIITAIMK, HAPHUKIAJ, B
OCHOBHOMY CKJIQJIalOThCSl 3 BOJM, SIKa CHJIbHO MOTJMHAE B 1H(QpauepBOHIN
o0xacti ciektpa. ToMy 11l TKAHWHU BUTJIAIAIOTH HEMTPO30OPUMH B 111l 007a-
cTi cnektpa. Hacnipapai, HE BIIOMO >KOJHOI peUOBHHH, siKa Oysia O Mpo3o-
poto ab0 HEMPO30POIO JUIsl BCIX JIOBXKUH XBUJIb €JIEKTPOMArHITHOTO CIIEKTpa.

['oBOpsATH, 110 peUOBHHA MOBHICTIO MOTJIMHAE, SAKIIO BOHA MOCIA0II0E
IHTEHCUBHICTh BCIX JIOBXXUH XBWJIb B I[bOMY Jl1alla30H1 Ha OJHAKOBY BEJIU-
YUHY. 3AaTHICTh PEUOBMHU MOTJIMHATH €JIEKTPOMArHiTHE BUITPOMIHIOBAHHS
3aJIEKUTh B1Jl ACSKOI KUIBKOCTI YAHHUKIB, TOJIOBHUM YMHOM BiJl €JICKTPOH-
HOTO CKJIaJly HOTO aTOMiB 1 MOJIEKYJ, JIOB)KMHHM XBHWJII BHUIIPOMIHIOBaHHSI,
TOBUIMHYU NOIJIMHAIBHOIO IIApPy 1 BHYTPIIIHIX MapaMeTpiB, TAKUX SIK TEM-
neparypa ado KOHIEHTpAIlsl MOTJIMHAJIBHUX LEHTPiB. YacTo BUKOPUCTO-
BYIOTHCS JIBA 3aKOHH, SIKi OMUCYIOTh BIUTHB TOBIIMHU a00 KOHIICHTpAIlii Ha
MOTJIMHAHHS. 3a3BUYall iX Ha3MBarOTh 3aKOHOM JlamOepra 1 3akoHoM bepa, 1
3aMUCYIOTh TAKUM YHHOM:

I(z) =1, exp(—1,z);

I(z) = 1, exp(—k cz), (1.3)

Jie z — M03Ha4Ya€ ONTHUYHY BICbh; /(z) — IHTEHCUBHICTb Ha BiJICTaHi z; [) — 1H-
TEHCHUBHICTh T1aJIal040T0 BUIIPOMIHIOBAHHS; i, — KOC(IIIEHT MOTIMHAHHS
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CepeIoBUIIA; ¢ — KOHIIEHTpAIlisl MOTJIUHAIBHUX LIEHTPIB 1 K 3aJICKUTh Bl

pemTH BHYTpIIIHIX mapaMmeTpiB. I3 piBasaH: (1.3) oTpuMmyemMo

o Lo (1.4)
b 1(z)

Bennunna obepHeHa KOE)IIIEHTY MOTIIMHAHHS HA3UBAETHCS TOBKHHOIO
IIOTJIMHAHHS

R (1.5)

JloBkrHa TIOTJIMHAHHS TIOKa3y€e BiJCTaHb, HA SIKIA 1HTEHCUBHICTH [ (Z)
3MEHILUTHCA B € pa3iB B[ 1l IOYATKOBOI BEJIMYUHHU 1.

VY 6io70T1YHUX TKAaHMHAX MOTJIWHAHHS B OCHOBHOMY BUKJIMKaHE MOJIE-
KyJIaMU BOJI 200 MaKpOMOJIEKYJIaMH.

VY 6inkiB xpomodopamu € (pparMeHTH aMiHOKHUCIIOT, SIKI MOTJIMHAIOTH
CBITJIO TEpeBaXHO B yibTpadioseroBiid obmacti cnekrpa (Bixm 200 mo
300 aM). ¥ mpoMy 3K Jiama3oHi JOBXKHWH XBHJIb IOTJIMHAIOTH HYKJICTHOBI
KUCJIOTHU (iX XpoModopu — apoOMaTHUYHI 1 T€TEPOIUKIIUHI KUIBIS a30TUCTUX
ocHoB). KimiTuHu 610J10T1YHUX TKAHWUH MICTSATH COTHI XpoMOQOpiB, IO TO-
[JIMHAIOTh CBITJIO Y BUAMMIN 1 ONMKHIN yiabTpadioseToBii 00IacTIX CrekK-
Tpa, cepela SKMX OCHOBHHMH € BiTaMiHH, (hiaBiHH, (JIaBIHOBI (hepMEHTH,
reMorio0iH, KapOTHUHOIIK Ta 1H. Y iH(pauepBoHiil 00sacTi cnekTpa Bci O1-
OMOJIEKYJIM MArOTh JOCTaTHO 1HTEHCUBHI KOJMBAJIbHI CMYTH MOTJIUHAHHS.
[Tounnarouu 3 A=1500 HM 1 OubllIe, COEKTP MOIVIMHAHHS TKAHUH B OCHOB-
HOMY BH3HAYAETHCS CIIEKTPOM MOTJIMHAHHS BOJIH.

OnHuMHU 3 OCHOBHMX O10JIOT1YHHUX IMOTJIMHAYIB € MEJIaHIH 1 TeéMOTJI001H.
KoedimieHT nornuHaHHs SKUX MOHOTOHHO 3POCTa€ MO BCHOMY BUIUMOMY
Jiana3oHy CIEKTpa 13 3MEHIIECHHSIM JOBXHHM XBWIL. ['eMornobin nepesa-
Kae B CyauHHIA TKaHUHI. OCHOBHOIO OCOOJIMBICTIO BCiX O10MOJEKYJ € X
KOMILIEKCHA CTPYKTypa cMyru Mixk 400...600 HM.

Sxmo posrmsinati 010TKAHWHU B IIIJIOMY, HANPHKIAA, IIKIPY, CTIHKY
aOpTH 1 POTIBKY, TO Cepe]l HUX HalCWIbHIIIE NOTJIMHAE IKIpa, TOAl K po-
riBka Maiibke adCOIIOTHO MpOo30pa y BUIUMOMY AianasoHi crekrpa [10, 11,
12].

Takox He0OXiJTHO BIA3HAYUTH, IO CIEKTPHU MOTJIMHAHHS CTIHKU a0pPTH
1 reMOrI001Hy IPAaKTUYHO 1eHTHYHI. Lle cnocTepekxeHHsI MOKHA MOSICHUTH
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TUM (PaKTOM, 1110 TEMOTI00IH — SIK BCTAHOBJICHO paHille — € JOMIHYIOYHM B
CyAWHHIA TKaHWHI. TaKkMM YMHOM, CTa€ OYEBHIHHUM, III0 B 000X CIIEKTpax
NOBUHHI OyTH MPUCYTHIMHU OJIHAKOB1 MaKCUMyMHU nornuHanus [13, 14, 15].

Konu npy>kHO 3B'si3aHi 3apsipKeH] YaCTHHKHU MIAIAI0THCS il €JIeKTPO-
MarHiTHUX XBWJIb, BOHH NMPUBOIATHCS B PyX €ICKTPUYHUM MoyieM. SKiio
4acTOTa XBWJI pIBHA MPUPOJIHINA YaCTOTI KOJMBAaHb YAaCTHUHOK, BiOYyBa€Th-
Csl pe30HAHC, 10 CYMPOBOKYETHCS 3HAYHUM TMOTTUHAHHIM. PO3CistHHS X
Ma€ MiCIIe Ha 4acToTaxX, sIKi He 301ratloThCs 3 MPUPOJTHUMHU YaCTOTaMU 4ac-
TUHOK. Pe3ynbTyroue KOIMBaHHS HA3WBAETHCS BUMYIIEHUM KOJIHMBAHHSIM.
B3zaraui, 11e KonMBaHHS MaTUME Ty * YacTOTY 1 HampsiM, IO 1 HaIpyKe-
HICTh €JIEKTPUYHOIO Mo magatrouoi xBwii. [Ipote ¥oro amrmutityna Oyne
Habarato MEHIIOI0, HIXK y pa3i pe3oHaHcy. Takox (a3a BUMYIIEHOTO KO-
JIMBAHHS BIPI3HAETHCS BiJ| MMa1al0901 XBUJI1, OCKUIBKU MIBUIKICTH (DOTOHIB
3MEHIIYEThCS MPHU NMPOHUKHEHH] B LIIJIBHINIEC CEPeAOBHIIE. 3BIJICH, PO3Ci-
SHHS MOXK€ OyTH pO3IVISIHYTE€ K OCHOBHE Jupkepeso aucnepcii [16, 17,
18, 19].

BropunHi ¢oToHH, 0 BUIPOMIHIOIOTHCA 30yKEHUMH O10MOJIEKyJa-
MU, YTBOPIOIOTh BTOPUHHHUN MOTIK BUIPOMIHIOBaHHS, 110 PO3MOBCIOIKY-
€TbCsI (PO3CII0ETHCS) B TUIECHUHN KYT 47 1 30y/DKy€e 1HII MOJIEKYIH O10TKa-
HUHHU 1 Tak gaii. OCKUIbKY PI3HOMaHITHICTh 010MOJIEKYJI B OpraHi3Mi BeJIH-
Ka, BTOPMHHE BUIIPOMIHIOBAHHS € ITUPOKOCMYTOBHUM, HEKOTEPEHTHUM 1
Henoyigspu3oBaHuM. CTymniHb OciabJieHHs BTOPUHHOTO BUIIPOMIHIOBAHHS
HAa KO’KEH CaHTUMETpP MIIMOMHU Ol0TKaHMHU Maibke B 10 pa3iB MeHIla, HIX
NEepBUHHOTO JazepHoro. ToMy came BTOpHMHHE BUIIPOMIHIOBaHHS 1 3a0e3-
nevye BEJIUKY INIMOMHY NPOHUKHEHHS B O10TKaHUHY [16, 17].

Hesiki potoHn miciass 6araTOKpaTHOTO PO3CISIHHS BUXOMSTh Hazaj 3
TKAaHWHM I11]1 BUMIAJIKOBUMU KyTamu. Lle Tak 3BaHe qu(y3HO BIIOUTE CBIT-
70. BoHo cniektpanbHo 3anexHe. YacTtka eHeprii audy3Ho BIAOMTOro CBIT-
na moxe nocsiratu 30—40 % Big eHeprii ma1aroyoro NpoOMeHs.

Po3pi3HsI0OTE Mpy’>KHE 1 HENpYyKHE PO3CISTHHSA, 3aJEXKHO BiJ TOrO, YU
3MIHIOETbCS TIOYaTKOBa €Hepris PoToHa mif yac mpoiiecy po3scisuus. [ani,
B TIEPIIY YEPTry, PO3TIIAIaTUMEMO MPYKHE PO3CISHHS, TP SIKOMY Maaroyi
1 po3cisiHi (OTOHU MalOTh OJTHAKOBY eHeprio. OKpeMUM BHIOM MPYKHOTO
PO3CISIHHAL € pesieeBChbKe po3CiAHHS. BOHO Hakmamae oOMEXeHHs, IO pO3-
CIIOBaHI YaCTUHKU MOBUHHI OyTH MEHIIUMH, HIK JOBXKUHA XBHJII MaJlaf0-
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4YOro BUIIPOMIHIOBaHHS. Jlaii, 30kpemMa, MM 3HAWJIEMO BIJHOIIEHHS MIX
PO3CISTHOIO 1HTEHCHBHICTIO 1 MOKAa3HUKOM 3aJIOMJICHHS, 1 IO PO3CISHHS
00€pHEHO MPOMOPIIIHE 10 YETBEPTOro CTYIEHS JOBXKUHU XBUJl. OCTaHHE
TBEPIDKEHHS TaKOXK BifjoMme sk 3akoH Penest 1 Oyne BuBeneno nami. [Tnocka
CJICKTPOMAarHiTHa XBWJIS IMaJla€ Ha TOHKE PO3CIIOI0YE CEPEIOBHUIIE 3 TOB-
muHOo L. ¥V okpemMoMy BUTIAJKY €eKTpUYHE MOJIe MaJarod0i XBUIl MOXK-
HAa 3aIicaTu

E(z) = E, exp(ikz) (1.6)

IS EO — aMHJ'IiTy,Z[a Magar04doro CJICKTPUIHOI'O I10JIA; k — Benu4YMHA XBUJIbO-
BOI'0O BCKTOpaA, z — I[103Ha4Ya€ ONTUIHY BICbh.

VY nepioMy HaOIMKEHHI PUITYCKAEMO, IO XBUJIS B JIeAKid Touil P Ha
ONTUYHIN OCi Oyjie MOYAaTKOBOIO XBUJICIO 3 HEBEJIMKUM BHECKOM Bij pO3Ci-
I0BaHHsS. BTpatu 1HTEHCUBHOCTI BHACIIIOK PO3CIFOBAHHS OMHUCYIOTHCS BifI-
HOIIICHHSIM, CXOKHMM 3 aHAJIOT1YHUM BiTHOIICHHSM JIJIsl TOTJIMHAHHS

I(z) =1, exp(—usz)’ (1.7)

ne Ws € koedimieatom poscissaas. [udepentitoBanns (1.7) mo z nae

dl =—pgldz . (1.8)

[HTEeHCUBHICTb, PO3CISIHA TOHKUM IIAPOM PEYOBHHM TOBILMHOIO L, Oy-

1€, TAKMM YMHOM, TPOTIOPITiHHA ps1 L

Ig~ ugL (1.9)

Tenep mpumycTUMO, 110 B PO3CIIOIOYOMY cepenoBullli — NL aTomiB B
onunuii miomi. Tyt napamerp N no3Hayae UIUIBHICTh PO3CIIOIOYUX aTO-
MIB.

[HTEHCHUBHICTD CBITJIa, SIKa PO3CISIHA OJIHUM 3 IIUX aTOMIB MOXeE OyTH
OITMCaHa TAaKUM B1JHOIIECHHIM:

;oML s (1.10)
I NL N

TakuM YMHOM, aMILTITYa BIAIOBIAHOTO €IEKTPUYHOTO MOJIs
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£ b

PN (1.11)

Bnacninok iaTepdepeHiiii BCiX po3CisTHUX XBUJIb, TIOBHA PO3CisSiHA aMII-
JiTy1a MOKe OyTH 3alicaHa TaKUM YHHOM:

Eg ~NL|=S = L[ ugN
N : (1.12)

KommiekcHa amruniTya Ha BiJICTaH1 z Ha ONTUYHIN OC1 CKIIAA€ETHCS 3
aMILUTITY1 BCIX PO3CISTHUX CPEpUYHUX XBUJIb Ta aMIUTITYyIM Malai0voi Iio-
CKOI XBHJI1, TOOTO

o kR
E(z) = Ey(e™ + L \Ju N | %ZWdr) . (1.13)
0

e R =r’ +2°. Jist iporo z otpumaeMo rdr = RdR 1 toni Bupas (1.13) Oy-
JI€ MaTHU BUTJIAL

E(z)= Ey(e"™ + LJusN 2n [ ™ dR). (1.14)
0

OCKUIBKHM LIyT XBWJII Ma€ 3aBXJU KIHUEBY JIOBXKHHY, PO3CISSHHSAM IpH
R—0o0 MoxHa HexTyBaTH. Tomi Bupas (1.14) matume Burmsija

E(z)=Ey(e™ - L HSN%”e”‘Z). (1.15)
l

i SIKIIO BpaxyBaTy, 110 JOBXKHHA XBUII 1=~ > TO

E(z) = Eyje™ (1+iMJu N ). (1.16)

BianoBigHo 10 3p00d€HOro MPUIYILIEHHS, BHECOK PO3CISIHHS — TOOTO
JIPYTHA TOAAHOK B AyXKax y Bupasi (1.16), — Manuii B MOPIBHSHHI 3 Mep-
BUHHOIO XBWJIEHO (MEepUIMi 10AaHOK). TakuM YMHOM, BOHU MOXYTh OyTH

PO3IIISIHYTI SIK MEPIIi ABa WICHU PO3KIAAaHHS B PsiI BUPA3y

E(z) = Ey(i(kz + MoAJusN ) (1.17)
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TakuMm uyMHOM, (aza NaAar4oi XBWII 3MIHIOETBCS Ha BEIUYUHY

AL, ugN yHacHmigoK po3citoBaHHA. LI BennunHa moBMHHA OyTH piBHA Bi-

JIOMOMY BUpa3zy A (pa3zoBoi 3aTpUMKHU
A(p:%(n—l)L, (1.18)

SIKA Ma€ MICIIe, KOJIA CBITJIIO BXOJUTH B CEPEIOBUIIE 3 TTOKA3HUKOM 3aJI0M-
JIEHHS 1. 3BlACH

2
AL\Jug N =2—;(n—])L,:>n—]=72L—1/u N. (1.19)
T

3 (1.9) 1 (1.19) ocTaTouHO OTPUMYEMO 3aKOH po3CisiHHs Pernes, HexTy-
I0YH 3aJICKHICTIO MOKa3HUKA 3aJIOMJICHHS BT TOBKHHM XBHJII [2]

1
Iy~ IYa (1.20)
Sko BpaxyBaTH KyT pO3CIIOBaHHS ), OTpUMAEMO OUIBII TOYHY 3aJ€K-
HICTh
1+ cos* (0
IS(6)~TU. (1.21)

Po3scisiuns Penes € nmpy>kHUM, TOOTO pO3CisiHE CBITJIIO Ma€ Tl K 3HAYEHHS
k1A, mo 1 magaroue cBiTiI0. OJHUM 3 BaXJIMBUX THIIIB HETPYXKHOT'O PO3Ci-
I0OBaHHS € po3citoBaHHs bpimtoena. BoHo BUHMKAE MpU MPOXOJKEHHI Yyepe3
CEpEeNIOBUIIE aKyCTUYHUX XBUJIb, 1[0 BUKIUKAIOTh HEOJHOPITHOCTI MOKa3-
HUKa 3anomieHHs. Po3cisaHs Bputmtoena ajist cBiTia 3 BUIIUMU (200 HUXK-
YUMH) YaCTOTaMHU BIIOYBAETHCS, OCKUTBKH PO3CIIOI0UI YACTUHKH PYXalOThCs
Ha3zycTpiu (200 BiANANSAIOTHCA) IIOAO JyKepena cBiTia. TakuM 4MHOM Lie
MOXKe OYTH PO3TISHYTO SIK onTuuHU edekt Jlomnepa, Koiau yactora (GoTo-
HIB 30UIbIIy€eThCA a00 3MeHIyeTbes. [Ipu B3aemolii ONTHYHOTO BUIIPOMI-
HIOBaHHS 3 TKAHMHOIO PO3CIsIHHS bpiiuitoeHa cTae 3HAYHUM TUIBKHU TiJ] Yac
YTBOPEHHSI YAAPHOI IIOKOBOI XBHJIL.

VY BuBeneHHI 3aKoHy Pernes mornuHaHHSA HE BpaxoByBasiocsi. ToMy Bu-
pasu (1.20) 1 (1.21) npaBuibHI TUIBKKA AJi1 JOBXHWH XBWUJIb JAJIEKUX BiJ
CMYT TMorIMHAHHA. J[ami mormMHaHHS 1 PO3CISTHHS OyIyTh PO3TISHYTI CIIi-
abHO. [IpocTOopoBUil po3MIp PO3CIIOIOUHUX YACTMHOK TAaKOX HE Opaiu 10
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yBaru. SIKmo mei po3mip cTae CHIBMIPHUM 3 JOBKHHOK XBWJII NAJar0yoro
BUIIPOMIHIOBaHHS, SIK Y BUMAJAKY KJIITHH KPOB1, 3aK0oH Pernest cTae Henpua-

THUWA 1 Ma€ MicClle IHIIUA TUI PO3CISTHHS, SIKMM Ha3UBalOTh PO3CIIOBaH-
HaM Mi [16, 17, 18].

1.2 Ananiz onmuunux memooie 00CaAi0HCeHHA CIMPYKIMYP
0ionoziunux 00’ckmie

OnTuyHi METOIM JOCHIIHKCHHS — 3aCHOBaHI Ha 3aKOHAX BUITPOMIHIO-
BaHHs, MOIIMPEHHS 1 B3a€MOJII CBITJIa 3 PEYOBUHOIO. J[0 HUX BIJHOCSTH
METOJY MPSIMOTO BI3yaJIbHOT'O CIIOCTEPEKEHHSI 1 KOHTPOIIO MEIUYHO-
010JI0r1YHUX OO0'€KTIB 3 BUKOPUCTAHHSIM JI1H3, MIKPOCKOIIIB, OCBITIIOBAYIB,
¢doTo- 1 KiHOamapaTypH.

Jlo HalO1IBIN MIMPOKO PO3IMOBCIOKEHUX B 010J10Tii 1 MEAUITMHI OITH-
YHUX METO/IB HAJIEKUTh CHEKTPOCKOMis. PO3pI3HAIOTH €1EKTPOHHY CHEKT-
pockomito (yibTpadioieToBy 1 BUANMY), KOJIUBAIBHY ¥ oOepTanbHy (1HG-
pavyepBOHYy, KOMOIHALIMHOTO PO3CIIOBaHHA, a TAKOXX MIKPOXBHJIBOBY 1 pa-
niocnekTpockormito). O06acTio 3acTOCyBaHHS € BHU3HAYEHHS aTOMHOTO 1
MOJIEKYJIIPHOTO CKJIaJly PEYOBUHM, ii CTPYKTYpH, KOHLEHTpamii i
iH. [8, 20].

CriekTpalibHUI aHali3 3a XapakTepoM PO3B'A3yBaHUX 3aJa4 MOXHa I0-
TUINTH Ha eJIEMEHTHUH (BU3HAUEHHS CKJIaay 3pa3ka Mo €JIeMEHTax), 130To-
NHUKM (BU3HAYEHHS CKJIaay 3pa3ka M0 130TOMax), MOJEKYJSpHUN (BU3HA-
YEHHS MOJIEKYJIIPHOTO CKJIay 3pa3ka) 1 CTPYKTYpHHMM (BU3HAUYEHHS CTPYK-
TYPHHUX CKJIQJIOBUX MOJIEKYJIIPHOTO 3'€IHaHHS). [ mpoBeAeHHs ClIEKTpa-
JBHOTO aHalli3y BUKOPUCTOBYIOTH CIEKTPOCKOIH, CHEKTporpadu, CrexT-
pomerpu 1 cnekrpooromerpu. [lopsia 3 ocTaHHIMU NIpU aHAII31 CKiIandy,
KOHIIEHTpAIIl 1 CTPYKTYPU PEUOBHH BUKOPUCTOBYIOTH KOJOPUMETPH 1 (o-
TOMETPH.

Pi3HI BUaM CHIEKTpaJIbHOTO aHai3y J03BOJIAIOTH OACEpKaTH iH(MOpMa-
L0 PO CTPYKTYpPY O10JOTTYHO BaXKJIIMBUX MOJIEKYJI 1 PO iX B3a€EMOIIIO 3
THIIMMU KOMIIOHEHTaMHU.

KontenTpaiiis 1 BIaCTUBOCTI ONTHUYHO AKTHUBHUX MOJICKYJ JOCIIIXKY-
IOTBCSI CTIELIAIbHUM ONTUYHUM METOJIOM — MOJSIPUMETPIEI0, 3aCHOBAHOIO
Ha BUMIPIOBaHHI 3a JOMOMOTOIO MOJISIPUMETPIB KyTa 0OepTaHHS TUIOMIUHU
NoJIIpU3allii CBITJA, SIKE MPOXOIUThH Yepe3 ONTUYHO aKTUBHE CEPe/lOBUIIE
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NOJIAPU30BaHUM. MeToJl MONSIpUMETPIi BUKOPUCTOBYETHCA B MEIUYHIN
MPaKTHUIll JUTsl BU3HAYEHHsI KOHIICHTpAIlli IlyKpy B Ceui, BYIJIEBOJIIB Y poOC-
JVMHHINA CUPOBUHI, KOHLIEHTpALli 1 CTaHy OUIKIB 1 HYKJIETHOBUX KUCIOT, JJIs
JOCIIIKEHHSI aKTUBHOCT1 (DEPMEHTIB, 110 PO3IIECILUIIOIOTH BYTJIECBOAM Ta 1H.

VY MeauinuHi BUKOPUCTOBYETHCS TAKOXK METOJ pepakToMeTpii, 3aCHO-
BaHUI Ha BUMIPIOBAaHHI MTOKa3HHUKA 3JIOMJICHHS CBITJIa B IOCHI)KYBaHOMY
cepenoBwili. BiH 3aCTOCOBYETHCS 17151 BUBHAYCHHS YNCTOTU JUCTUIHLOBAHOT
BOJIM, KOHIICHTpAIIii caxapo3u, BMICTY OlJIKa B CHPOBATIl KPOBI, aHAJI3Y
PO3YMHIB IS 1H'€KIIIM, TpenapariB JIKAPCbKUX CyMIIIEH, 1isl BUMIPIOBaH-
HSl KOHIIEHTpaIlli CUpPTy B HacToMKkax. [1o Benmu4ynH1 moKa3HUKa 3aJ10MJICH-
HS1 MO’KHA BU3HAYUTH BOJIOTICTh PI3HUX Xap4yOBHUX MPOAYKTIB, BMICT OlJIKa
B MoJioli. Metoau pedpakToMeTpii BUKOPUCTOBYIOTHCS MPHU JIOCTIHKEHHI
pedpaxii oka [8, 20, 21].

[cHYIOTh ONITUYHI METOJIU, 110 TO3BOJISIOTh BUMIPSTH BEIMYUHY PO3Ci-
IOBaHHS CBITJIa 00'€KTOM (KOJIOITHUMU PO3UYMHAMHM, CYCIICH3IIMH ¥ 1H.).
[Ipunanu, npusHayeHl A AOCHIIKEHHS CBITJIIOPO3CIIOBaHHS, OJEpKaiu
Ha3By HederoMeTpiB 1 TypOIiIUMETPIB. 3a TOMMOMOTOI0 IIMX METO/IIB BU3HA-
YaloTh MOJICKYJISIPHY Macy 1 po3MIpU pi3HUX MakpoMoJieKyna (OUIKiB, HyK-
JIETHOBUX KHCIIOT) 1 YaCTOK Y KOJIOITHUX PO3YHMHAX, CYCIIEH315X, a TaKOXK
OJIEPKYIOTH 1HPOPMAILII0 TTPO XapaAKTEP MIKMOJICKYJISIPHUX B3aeMOiH [22,
23, 24].

MeTtoa kosopumetpii (Jiat. color — komip) — 11e (Pi3UKo-XiMIiYHUN Me-
TOJ TOCIIJKEHHS CKJIaxy OlocepenoBull 3a cryneHeM ¢apOyBaHHS iX po3-
YUHIB. 3aCHOBAaHUM Ha Bi3yallbHMX 1 (POTOMETPUUYHUX BUMIpPIOBaHHsX. Bi-
JIOMO, TII0 KUTBKICHOIO XapaKTEPUCTUKOIO KOJILOPY € KOHIIEHTpaIlisi 6apBHOI
peyoBMHHU B po3uuHi. [ O6ibIocTi 610piAvH (KpOB, ceya, 5K0BY) po3poo-
JIeHI METOJUKHU TPUTOTYBAHHS JIarHOCTUYHHUX Po3uMHIB. KibKiCHI CIiB-
BIJIHOIIICHHSI METOJTy 3aCHOBaH1 Ha 3akoHi byrepa—Jlam6epra—bepa, Biamno-
BIJIHO JIO SIKOTO TOTJIMHAHHS (a0COopOIlis) CBITIAa PO3UMHOM 3aJICKHUTHh BiJI
TOBUIMHM IIapy 1 KOHIIEHTpalli MOTrJIMHAIY0i PEYOBUHM B po3uuHi. Llei
3aKOH CHPABEIJIUBUNA TITBKH 1T MOHOXPOMATHUYHOTO BUIIPOMIHIOBAHHS
(A=const), TOMy B KOCT1 BUIIPOMIHIOBa4ya 3py4HO BUKOPUCTOBYBATH JIa3ep.
Sxuro npuiinaTu, mo Iy i / — IHTEHCUBHOCTI BUTIPOMIHIOBAHHS Ha BXO1 B
PO3YMH 1 BUXO1 3 HBOTO, a L — TOBXKUHA ILISAXY BUIPOMIHIOBAHHS B J0C-
JKyBaHOMY PO34HHI, TO 3aKOHY BiIIOBIA€ CITIBBITHOIICHHS
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I=1,-10%, (1.22)

Jie € — MOJISIpHUN KO€(ILIEHT MOTJIMHAHHS; ¢ — KOHIIEHTpAIlls PEYOBUHU B
po3unHi. [lpu QoToMeTpuYHMX BHUMIPIOBAHHSAX BHU3HAYAIOTh ONTHYHY

HIUTBHICTh PO3YUHY
D=1g(,/1). (1.23)

3HaueHHs L € XapakTepUCTUKOI0 KOHCTPYKLIi ¢poTomeTpa. Bumipssiiu
ONTHYHY UIUIBHICTh PO3YHMHY, 3HAXOJATh IIYKAaHy KOHLEHTPALil0 pPEeYOBU-

HU 3 (hopmynn
c=D/¢eL. (1.24)

JIist po3unHiB O10J0TTYHUX PIAUH 1HTEPBAJ BUMIPIOBAHUX KOHILIEHTpa-

‘o _ 8 3 . . . .
it ckmamae 10 ... 10" Monw/n. J{ms BiAHOCHOT OIIHKU BMICTY PEUYOBUHU B
pPO34MHI BHUKOPHUCTOBYIOTH TAKOX TaKl XapaKTEPUCTHKH, SIK IPO30PICTh

(mporyckaHHs) pO3YUHY
T=(/1,)-100%, (1.25)
NOTJIMHAHHS BUIIPOMIHIOBaHHS B PO3YMHI
A=(I-1))/1,)-100%. (1.26)

JIyist BU3HAYEHHS CTYTICHS HACMYCHHS KPOBI1 JIFOJWMHUA KUCHEM TIPH OIli-
HIOBaHH1 €(eKTUBHOCTI (PYHKIIi JMXaHHS 3aCTOCOBYIOTH METOJ OKCHTe-
HOMETpIi, SIKHW 0a3y€eThCsS Ha PO3XOKEHHSIX CHEKTPIB MOTJIMHAHHS OKCH-
reMOTJIO01HY 1 BIJIHOBJICHOTO T€MOTJI001HY.

BigHnoBnenuii remMoryiobiH y po3dMHaX IOTJIMHAE YEPBOHE CBITIIO
(Aacps = 620...680 M) y Garato pasiB CHJIBHILIE, Hi’) PO3YUH OKCUTEMO-
ro0iHy. B ogHakoBOMy CTyIeHI TOTIMHAETHCS IUMH (OPMaMH TEMO-
rino0iHy indpauepBoHe BunpomintoBaHHs (Ayy = 810 HM).

Hait611p111 po3noBCIOIKEHUM € MeTO Oe3nepepBHOT 0€3KPOBHOI OKCH-
remomMeTpii. DoToceHCOp OKCUTEeMOMETpa BCTAHOBIIIOIOTh Ha BYIIHY pako-
BUHY (YacTillle — MOYKY ByXa) MaIfieHTa. ¥ ceHcopi € aBa (dorompuitmadi:
OJIUH — CEJICHOBMI, YYTIMBHUMA 10 YEPBOHOTO CBITJIA, IHIIUA — CIpYacToO-

CpiOHMI, YyTIUBUNA A0 1H(payepBOHOro BUINPOMiHIOBaHHS. [lepimunii cioy-
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KUTh JJI1 BU3HAUCHHS OKCHUTEHAIlil KPOBI, IPYTHIA — 711 KOMITEHCAIIi1 CITo-
TBOPEHbB, IMOB'SI3aHUX 3 MYJbCOBUMH 3MiHAMU KPOBOHANIOBHEHHS CYJIWH.
MiHiaTIOpHE JIKEpeno CBITJA, PO3TAlllOBAHE 3 MPOTUIIEKHOTO OOKY Mpo-
CBIUye€ 1 HarpiBae TKAaHWHU BYIIHOI paKoBUHH 10 TemmepaTypu 40 °C, npu
IIbOMY BiI0YBa€ThCSA PO3MIMPEHHS CYJUH 1 30UTBIIEHHS 00'€éMy KPOBOTOKY
yepe3 Kamuisgpu. Kopuctyrounch aHaTITUMHUME CIIBBIIHOIIEHHSIMU 3aKO-
Hy byrepa—JlamGepta—bepa niis KOHIIEHTpalliil BIATHOBIECHOTO 1 CyMapHOTO

reMOTJIO01HY, MOYKHA 3alKicaTH Taki CIiBBIHOIICHHS

D

k C=
skl(t)

= C,)+Cyg =—IK_ (1.27)
6 8 s

' (1)
ne I(f) — ToBmmHA O10TKAHUH MIXK JIAMIIOYKOIO 1 Qoronpuitmauamu. Toxi

KOHIICHTpAI[isl OKCUT€MOTTI001HY MOXe OyTH MpeICcTaBIeHa BETUIHHOIO

N(C0+C ) _(D' q )
c, 6%6_ iK K%)K - (1.28)

OpnepxyBaHe 3HAYCHHSI OKCHTCHAIII] JJIS I[OTO METOAY € BITHOCHOIO
BEJTUYHHOIO.

Busnauenns okcuremorino0iny 3 mpoou kposi (0,4 MOJIb) BUKOHYIOTh
KIOBETHI OKCUTEMOMETPH (KIOBETHA OKCUTEMOMETPisl), [0 MaIOTh ONTHUMA-
JbHY 1 HE3MIHHY JIOBXKUHY ONTUYHOTO BUIPOMIHIOBaHHS B MPO30Piil KIoBe-
Ti 1 gaTuuk. I[lepeBara 1iei METOIUKK B OAep>KaHHI aOCOTIOTHUX 3HAYCHD
KOHLEHTpAI[lll OKCUTEMOTTI001HY, HEJOJIK — Y KOPOTKOYACHIM MPUJATHOCTI
B3SITUX MPOO KPOBI.

MeTon akTUBHOI OKCHUTEMOMETPIi 31HCHIOETHCS BBEICHHSM BHMIPIO-
BaJILHOTO Karerepa 3 MIKpO(QOTOMETPUYHUM JATYUKOM O€3MOCEepeHHO B
KPOBOHOCHY CcyJuHY. BuMiproBanHs moOyjoBaHe Ha PO3XOKEHH1 Koedi-
I[IEHTIB BIAOUTTSI OKCUTEMOIJIO0IHY 1 CYMapHOT0 TeéMOTrI001HYy B YEPBOHIH 1
1H(pavyepBOHIi 00JIaCTAX ONTHUYHOTO BUIIPOMIHIOBAHHS.

VY KIIHIYHIA MPakKTULl 3HAWIIOB 3aCTOCYBAHHS METOJ Oe3nepepBHOT
0€3KpOBHOT OKCHTEMOMETPii JIJIsi OJIep>KaHHS KPWUBOi OKCUTEHAIIl Mpu 3a-
TpuMmIill nuxaHHs puc. 1.1. 3 i€l KpuBOi MOXKHA MPOBECTH KOMILIEKCHE

OILIIHIOBAHHSI IUXAJIHHOT, MOBITPOOOMIHHO1 1 KPOBOHOCHO1 CUCTEM.
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t1 t2 t3 t

Pucynok 1.1 — KpuBa okcureHarii npu 3aTpumili JUXaHHs

Ha pucynkyl.l iaTepBan vacy t; — t, — 3aTpuMKa TUXaHHS MAIl€EHTOM;
t, — MOMEHT MOYaTKy BAMXAaHHA; t; — MOMEHT BIJHOBJICHHSI BUX1JTHOI OKCHU-
reHartii.

Tpusanicte ¢azu AB (Hopma 6...25 ¢ micis rMOOKOro BIUXaHHS) 3a-
JISKHUTH BiJl 3a11aCy KUCHIO B JIETEHSX 1 IHTCHCUBHOCTI OKMCHUX TPOIIECIB Y
TkaHuHax. [IpoTsirom ¢azu BB BinOyBaeTbcs 3HUKEHHS PIBHS OKCHI€HA-
mii. [{s ¢as3a BimOmuBae okucHi mporiecu B TkanmHax. Pa3za BB, (Hopma
3...8 ¢) xapakTepu3ye MBUIKICTh KPOBOTOKY Ha BIJICTaH1 JIETEHI — TOYKa
peecTpaitiii 1 BUKOPUCTOBYETHCS JJII O€3KPOBHOTO BU3HAYCHHS IIBUIKOCTI
KPOBOTOKY.

B,I' — dasza mBuakoro pocty okcureHaiii — BigOuBae (pyHKIIOHANbHI
MOXKJIMBOCTI opraHizMmy (Hopma 3...4 ¢ J1JIs 4OJIOBIKIB 1 5...6 ¢ /U1 )K1HOK).

I'J] — inTepBan MOBUIBHOIO POCTY OKCUTEHAIlll — XapaKTepU3ye ajamnTa-
IIHHY peaKIlilo OpraHizmy.

doToMeTprYHI BUMIPIOBAHHS, TOI0H] BUIIE 3rajjlaHuM st 0€3KPOBHOT
OKCUT€MOMETpIi, 3HAWIIIM 3aCTOCYBAaHHS B ONTHUYHINA TuieTU3Morpadii —
METOMI JOCHIIHPKCHHS KPOBOHAIIOBHCHHS M'SIKMX TKAHWH I10 3MiHI iXHBOI
ONTUYHOI MIUIbHOCTI. BiH 3acHOBaHU Ha BJIACTUBOCTI 000X (OopM Tremo-
rJ1001Hy OJHAKOBO MOTJIMHATHA BUIPOMIHIOBAHHS 1H(GPadYepBOHOTO Jiara-
30HY 3 JOBXHHOW XBWJl Onu3bko 810 HM. Toxai 3MiHH HOCHIIKYBaHOTO

00'eMy BHACH1IOK KPOBOHAIIOBHEHHS TaKi
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