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PE®EPAT

Junimomuas pabota: 55 crpanui, 12 wutroctpaiui, 4 Tabnuia, 33 UCTOYHHKA.
OOBeKT HccienoBaHus: OuMojoruyeckas TKaHb (Ciau3ucTas o00J0YKa BHYTPHU

NOJIBIX OpraHoB). POTOAMHAMUYECKAS Tepamnus C JOMOJIHUTEIBHOW 3KCTpakUuuen
KHMCJIOPOJA B 30HY OITyXOJIH.

MarteMaTuyeckuid anmapar: TEOpHUsl INMEepeHoca H3Iy4YeHUs (aHATUTUYECKUN
METOJ1 pacyeTa pacipeiesieHus OCBEIEHUS 0 TIyOUHEe Cpejibl).

WcxonHble NTaHHBIE: CIEKTPbl MOTJIOLIEHUS CBETa KOMIIOHEHTaMu OUOTKaHU
(reMorJI00MH, OKCHUTEMOTJIOONH, BOJIa, B-KapOTHH, KEITUb).

[lenbto paboThl SIBISIETCS KOHTPOJb 3(PPEKTUBHOCTH JOCTABKH JIA3€PHOTO
U3TYyYEHUS B CIIOM TKaHH C PA3IMYHON TITyOUHOI 3aeraHusl.

Pa3paboTka KOMMBIOTEPHON MporpaMMbl Juisl pacueta Kodg¢uuueHTa
TG (y3HOro OTpa)KEHHsI CBETa OT MHOTOCIONHOW KOKM 4YeJOBEKa U TIyOMHHOTO
pacripeiesieHus: B HEil CBETOBOIr0 MOTOKa B criekTpaibHOM ob6mactu 400—1600 HM.

B nunnomHoi pabote ObLII0 OKa3aHO, YTO MOMUMO U3JIYYEHHUS U3 U3BECTHOTO
OKHa mpo3padyHocTu OnotkaHeil A = 700900 HM, B KOy AOCTaTOYHO 3(PPEKTUBHO
npoHukaeT uznydenue u3 omokaet UK obnactu cnextpa Ha A = 1050—1150 aMm. A Tak
e, 4TO JUIsl TEHEpalUH KUCJIOPOJa B MIOBEPXHOCTHOM CJIOE€ JAEPMBI ONTUMAIbHBIMU
ABJISIIOTCS JUTMHBL BOJIH 418, 540, 575 am. D dekTuBHOM reHepanuu KUCiIopoaa BO
BCEU TOJIIE IEPMbI MOXKHO JOCTUYb, UCIOJb3YS JIa3€pHbIE UICTOYHUKH HAa A = 920 u
1020 aMm.

s GOoTOMHAYIHPOBAHHOTO 00Pa30BaHUsI KUCIOPO/ia B MOJKOKHOM KJIeTYaTKe
¢ 3(G(}EeKTUBHOCTBIO NMPUMEPHO TaKOM K€, KaKk B JepMe, CleAyeT HCI0JIb30BaTh
uziydenue u3 oonactu A = 800—1100 um. [[muHbBI BOJIH U3Ty4YeHUsI, ONTUMAIIBHBIC TS
YBEJIMYEHHUSI KOHLIEHTPALUH KUCIOPOa B MMOAKOKHOM Kitetdatke, — 915 u 1040 am.

B pabote Tak e Mmoka3aHo, YTO KOJUYECTBO KUCIOPOAa, BHICBOOOKIAEMOE U3
KPOBEHOCHBIX COCYZIOB JIEPMBI B OKPY)KAIOIIYI0 TKaHb, 3aBUCHUT OT CTPYKTYpBI U
MOP(}OJIOrHH KOKU U MIPU OJHOU U TOM 7K€ OCBELIEHHOCTH KOXKU MOXKET paziindaTbCs
0onee yeM B 10 pa3, 4TO MOXKHO y4€CTh IPU MPOBEJECHUHU CEAHCOB JIA3EPHOM TepaInH,
U3MepUB CrekTp Iud@Py3HOro OTpaKeHHUs] KOKU W BOCCTAHOBUB W3 HEro BCE

ONTUYCCKU 3HAYUMBIC MMapaMCETPhI, OIPCACIIAIOIINC CBETOBOC ITOJIC B CPCC.



PODEPAT

HeimiomHass paborta: 55 craponak, 12 imoctparsii, 4 Talminbs, 33

BBIKAPBICTAHBIX KpI)IHiHBI.

AOG'exT nacnenaBanHs: OisutaridHas TKaHiHa (ciizicTast abaJoHKa YHYTPbI IOJBIX
opranay). doTanpiHaMiuHas TIpamis 3 JaJaTKOBaill 3KCTPaKIbli KiCIapoay Y 30HY
MyXJIIHBI.

MaTsmaThIuHBI amapaT: TI0pbis MEPaHOCy BbIIPaMEHbBAHHS (aHATITHIYHBI
MeTaJl pasJliKy pa3MepKaBaHHs aCBITIICHHS T1a TJIBIOIHI acspoI3s).

3bIXOJHBIS JaJA3€HbBISA: CIEKTPhl MArJbIHAHHS CBATIA KaMIlaHEHTaMl OMOTKaHU
(remarmnabiH, OKCUTEMOTJIOONH, Basia, B-KapaThiH, KOVIIb).

Mbptait mpanpl 3'synserniia KaHTpoJdb 3(EeKThIYHACHI JacTayki Ja3epHara
BBIIIPAMEHbBAHHS ¥ TUTACTHI TKAHIHBI 3 PO3HAH TJILIOIHEN 3aIsTaHHs.

Pacnparoyka kamnyTtapHaid mparpambl i pa3iiky KadginbleHTa Jbidy3Hara
aJUIIOCTpaBaHHs CBATJIA aJa [IMarciaéBall CKypbl 4YallaBeka 1 TIJIbIOIHHara
pa3MmepkaBaHHs ¥ € cBeTJIaBora naroky y crnekrpaibHait Boosaciii 400-1600 M.

VY nmpnuioMHai mpanbl ObUTO TMaKas3aHa, IITO aKpamsi BbIIPAaMEHbBAHHS 3
BsAJloMara BOKHa mpaspeictacii Oisitkanedr A = 700-900 HM, y CKypy JacTaTKoBa
a¢eKThIVHA MTpaHikae BeIMpaMeHbBaHHE 3 Oii3kail [U BoOmacii cnexktpy Ha A = 1050-
1150 HM. A Tak *a, WITO AJis TeHepalbll KICIapoay ¥ NaBIPXOYHBIM IUIACLE AEPMbI
anThIMAJIbHBIMI 3'synsronua AayxkbeiHl XxBaib 418, 540, 575 wM. OdexTeiyHai
reHepalibli Kicaapoy Ba Yc€il TOYIITIbI IepMbl MOYKHA JACSTHYIIb, BEIKAPHICTOYBAIOYBI
na3epHbIs KpbiHIIBl HA A = 920 1 1020 HM.

st hbOTOMHTYITMPOBAHHOTO aJIyKallbll KiCIapoay ¥ MajCKypHail abanoHiHE 3
7(EeKThIYHACIIO TpPBIKJIATHA Taki >, SK Yy JepMe, BapTa BBIKaphICTOYBAllb
BbIIpamMeHbBaHHe 3 BoOnacui A = 800-1100 um. JlayKbIH1 XBajdb BBIIIPaMEHbBAHHS,
anThIMAJIBHBIS 1T TABETTYIHHS KaHI[PHTPALIBI KICTapoy ¥ MaaCKypHail KIsSTYaTIIbI -
91511040 uMm.

VY mpampl raTak ka Maka3aHa, MITO KOJbKAcIb KICIApOy, BBI3BAJISAIOUBI 3
KPBIBSTHOCHBIX cacyJay NepMbl ¥ HaBaKOJIbHYIO TKaHiHY, 3aJIeXKbIb ajf CTPYKTYPHI 1
Mapdaorii CKypsl 1 Ipbl aHOM 1 TOM »a acBETJEHACIl CKYpPhl MOXa aJpO3HiBalllla
6onpin ybiM y 10 pa3oy, mTo MOXKHA YIIUBIIb MPHI MPABAA3CHHI ceaHcay JlazepHan
TApallii, BBIMEpayIibl CIIEKTp Ablpy3HAra ajyilocTpaBaHHS CKYpHI 1 aJHABIYIIBI 3 AT0

yce anThlYyHA 3HAYHBIS TTAPAMETPHI, K1 BRI3HAYAIOIh CBETIABOE MOJIE ¥ acapoI3i.



ABSTRACT
Diploma thesis: 55 pages, 12 illustrations, 4 tables, 33 sources used

Object of research: biological tissue (mucosa inside the hollow organs).
Photodynamic therapy with the additional extraction of oxygen in the tumor area.

The mathematical apparatus: of the theory of radiation transport (analytical
method for calculating the distribution of the medium depth of coverage).

Initial data: the absorption spectra of the components of biological tissue
(hemoglobin, oxyhemoglobin, water, -carotene, bile).

The aim is to monitor the effectiveness of the delivery of laser radiation to the
tissue layers with different depths.

Development of a computer program for calculating the diffuse reflectance of
light from human skin and multilayer therein depth distribution of the luminous flux in
the spectral region 400-1600 nm.

In research work it was shown that the addition of a known radiation transparent
window tissues A = 700-900 nm, emission from the skin NIR spectrum at A = 1050-
1150 nm penetrates effectively. As well as that for the generation of oxygen in the
surface layer of the dermis are optimal wavelengths of 418, 540, 575 nm. Efficient
generation of oxygen can be achieved throughout the thickness of the dermis, using
laser sources at A = 920 and 1020 nm.

For photoinduced formation of oxygen in the subcutaneous tissue with about the
same efficiency as in the dermis, use of the field emission A = 800-1100 nm.
Wavelength, the best to increase the oxygen concentration in the subcutaneous tissue,
- 915 and 1040 nm.

The paper also shows that the amount of oxygen release from the blood vessels
of the dermis surrounding tissue depends on the structure and skin morphology and at
the same skin illumination can vary by more than 10 times, which can be considered
when conducting laser therapy session, The spectra of the diffuse reflection of the skin
and restoring from it all optically important parameters determining the light field in
the medium.



