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IIPUMEHEHHE BHOAOTHYECKHX
OBPATHBIX CBSI3EH
U CPEJICTB TOMOI'PA®HH
B AA3SEPHBIX CKAHHPYIOIIHUX
SH3HOTEPAIIEBTHYECKHX
VCTAHOBKAX

E.B. lano6aee, H.B. Aeonrmvesa, IO.C. Monaxoe,
A.B. E¢pumenxo, K.B. Iloomacmepves, A.B. Jynaes

fb {IpuBeaeno KpaTKOE CNHCAHUE ASZEPHLX (DHINOTEPANCBTHYECKUK YOTAHOMOK
CKaHUPpyWmero Tunz. PaccMoTpeHBl 0coGeHHOCTH peasnIaumnn cxem DHoanri
yeckHx abpaTHeix caslefl (BOC) 8 ycranoBkax NogobHOMO TUNa, yKaidwbl
npobacubl, cToAuLEe nepea paipaborumkamu BEOC. Ocofioe BHHMAaHNE yiean-
eTCH PACCMOTPEHHIO BOIMOKHOCTH OPDHMCHCHHA ONTHHECKOH KOTCPEHTHOW
Tomorpachuy B KadecTse BOC. TakKe Npeasaraercs MeXaHKIM [IPOBCACHHS
COYCTAHHOM BO3RCACTBHR OOAYHCHHA AAZEDOM H MATHMTHLIM ITOAEM

Kmoueonte crosa! HUIKOUHMEHTLEHAR AGICOHAR MEPANUN, AQICPHME (KO
HUpYOLUe ARNADAMbL, MoMospabusr, Buanosuverxan ofpamias cesdb, ma?
HUMOMEPaRUA.

@ This work has a short description of laser physiotherapeutic setting of scan-
ning type. It was examined particularities of realization of circuitries of bio.
logical feedback in such kind of setting It was indicated problems, which
formers of biofeedback have [t 1s taken into consideration how to use optical
coherent tomography as biofeedback. This work also suggests mechanism of
vonducting of combined impact of laser iliumination and magnetic field

Keywords: low level laser therapy, laser scanning dewvices, tomography, bio
fecdback, magnetotherapy.,

BypHoe pa3ssUTHE B MOCAEAHHE FOABLI AAIEPHON MeOHIUMHb] (KaK XH-
PYPTHYECKOH, TaK ¥ TepancBTHYECKOH) oBYCAOBAMBAaETCH onpeae-
ACHHBIM XA4eCTBEHHBIM CKA4YKOM B 0DAACTH TAK HA3bIBAEMBIX *Bbl
COKHMX», HAM KPHTHYECKHAX TEXHOACTHH, K KOTOPBIM OTHOCATCH Ad-
3epHbIE TEXHOAOTHH H MeXaTpoHHKa. PaipabaThiBaeMoe yCTpOHCTBO
— AA3CpHbIH CKAHHPYIOWHE CTHMYAATOP, PAClOAGraeTCci Ha CThIKCE
ITHX ABYX HamnpaBA€HVH, npeacrarass coboll MHTepec Aad citeina-
AMCTOB KakK B 06AACTH MEAUIIHHEL, TAK H B ODAACTH TEXHHUKH,

OO0LIMHO MIPY MCITOABZOBAHHM pPa3HOOBPAIHBIX AAZEPHBIX an-
NapaToOB HA BbIXOAE H3AYUATEAR HMEETCA TOUKa, KOTOPYo pacdo-
KYCHPYIOT € LICABK) TOAYYEHHST TIAITHA, COCTBETCTBYOtero ofiay-
JaeMo#t 30He. Aa3epHBIA AYY HMEET CBOH (DH3HYECKHE XAPAKTepH-
CTHKH H COCTOHT H3 NOnepeqHbIx MO, YTO ONPCAeASIET HEPABNHO-
MEpHOE MMONepeyHOe PACNPEACACHHE JHCPTHH B AA3EPHOM YHKC.
CaepoBaTeabHo, NpH pacthoKycHPOBKe AyHa CO3JAIOTCA YCAOBHH
JAS HEepAaBHOMEDHOI'0 pacllpelcACHHA AA3EPHONG H3AYUCHHA Ha
BCIO Maollaak obayvaeMoi MoBepxXHOCTH.
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Meton ckauMpyouleit aaseporepanydu Io-
apoasteT H36aBHTECH OT NEPEYUCACHHRIX BBIIIE
HEIOCTATKOB AA3CPHOIO M3AYYEHUS, TTOAYHACMO-
ro npH pactokycuporke ayua. QcoBeHuHocTb
METOOa CKaHHDYIIWLER Aa3epoTepandH 3aKalo-
9aeTc B OECKOHTAKTHOM BO3REHCTBHH CHOKY-
CHPOBAHHBLIM  AA3CPHBIM  AydoMm §e3 rnoTepw
MOLIHOCTH H3AYHE€HHS Ha MOBEPXHOCTH 00BLeKTa
C Pa3sAHYHOMA 1acToToH ckaHnporanusa. Obayie-
HHE COOKYCHPOBAHHBIM AY4OM [A€T BO3MOXK-
HOCTb PABHOMEDHO BO3NSHCTBOBATL [JO3UPO
BAHHLIM H3AYHYEHHEM Ha KaXKAyl TOUKY nopa-
HEHHOR NOBEPXHOCTH, HO JASL ITCIO AYY QOAMEH
nepeMellaThca Mo Beeld NOBepxXHOCTH. Boaneit-
CTBHE Ha OOABLINE [OBEPXHOCTH CHOKYCHpPO-
BaHHbIM AyuoM ofecneyuBaeT nepenady DJHEp-
THH H3AYYEHHs! TKAHAM 3a Goace KOPOTKOC BpE-
MA MO CPaRHEHHIO C ODAyYEHHEM AHAAOTHYHOH
TIOPasXCHHOH TMOBEPXHOCTH pacdoKycHpoBat-
HEIM AS3CPHLIM AYYOM, TAK KAaK 32 CUET nepe-
MELLIeHHA AYUa CO3JAKTCH YCAOBHSA AAafl [IOCAE
AOBATEALHOIC [1€PHOAHMYECKOTO BO3AEHCTBHSR H
PaBHOMEDHONO PACNPEACACHHA JHEPTHH aazep-
HOMO H3AYMEHHA B 30He obpabarbiBaemoil no
BEPXHOCTH, YTO IIO3BOARIET TOAYYUTH AcHeOHLIH
athderT. HMmriyancHblil pexum  ofecriednpaer
GAaI‘OllpHHTHb!C YCAOBHS ACUEHHA, NOCKOABKY HE
JAaeT BO3IMOXKHOCTH 00Ayvaemoi KaeTKe anarn-
THPOBATBCA K AA3IEPHOMY HiayucHHIO. Baarona-
PA CKaHHPYIOLWEMY YCTPOHCTBY MOXHO noaob-
PATE (DUTYPY CKAaHUPOBAHUS B COOTBETCTBHH C
OAOLIAALIO B COCTOSAHHEM MNOBEPXHOCTH, TMOIAEC-
Haeh AeICHHIO.

HocToHHCTBOM  Aa3epHOil  MEOHUHHCKOHA
anaparypnl HBASICTCR  BOIMOMKHOCTL OMepa-
THBHOI'O H3MCHEHMUS! [TAPAMETPOB AA3E€PHOIO W3-
AYYCHHH JAA NOAYUECHHA KEAAEMOD0 pelyabTaTa
Ero BO3AECHCTBHH, UTO AGCTHIACTCH C TNOMOLUbIY
uened OSuoaoruueckoit obparuoi cvazm (BOC)
[1]. C uX NMOMOILEID OCYILECTBASIETCA GIITHMHIA-
LHA AAZEPHOrO BO3NeHCTBHA Ha OHoTKaHbL, NPH
KOTOpOM (PHIHOTEPANEBTHHECKOE BO3AEHCTBHE
Ha TKaHH W opraHbl sABasieTcsl HanBoaee 3¢h-
heKTHBHbBIM H ATPaBMATHUYHEIM [2 — 4],

Cpean HpennpuATHIE, palpabaTbiBAIOUIMX
cuctemp! ¢ BOC, onHuM M3 Beayuiux spasercs
HITO «CKAAAs, rae nposoantes paboThb! 1Mo CO3-
Aanvw BOC nHa ocHoBe ¢hukcallMy 4HacToThl
NyALCA W JILIXGHHUA, MBIIEHHBIX HANPAMEHHI,
AABACHHA H APYTHX NMPOABACHHH peaKUHH 4e-
AQOBEYECKOI'C OpraHHiMa Ha BO31efiCTBHE Aaa-
3epHOro HM3ayuchusn. Paspabartsizaemble npubo-
Pbl OTAHYAIOTCH HOBHM3IHOH H MOABL3YIOTCH CIIPO-
COM, H YCNEWHO 3apexoMeHAoBaan ceba Bo

MIIOI'MX H3BECTHBIX MEZMUMHCKHX
yupexaenuax Poccun, B HacTHOCTH B
KAHMHHMKax #B B Aal3epHOM IIeHTpe
CTI6TMY umMm. akan. HU.I. MNaesosa, B
HeHTpanEHOM BOEHHO-KAHHUYECKOM TOCMHTAAEL
uM. akan. A.A. Bumnneeckoro (Mocksa), Heu-
TPaABHOM BO€HHOM caHaTtophH (r. [laTuropck),
B [locnurase nerepaHos Bo#Hsl B r. Kpa-
cHomape, B OfaacTHON KaMHH4ecKoil Boabhuue
r. Openbypra, GoasHuuax TyascKoli v Boaro-
rpasckoii obaacrei.

PaccMorprm npolaemul peaansaunn LOC
M NPEACTABHM HEKOTOPbLIE Pe3yAbLTAThI pabor o
PEUIEHHIO AalHbIX npobaeM. B xauvecrse ofbex-
Ta aHaaH3a PaCcCMATPHBANOTCR cHeTeMbl ¢ BOC,
OCHOB&HHLIE HA CO3/IavHK BaoKa ynpaBacHHs,
NpeAHAZHAYEHHOIrY Haf BbhipalOTKH cHrHasom
Asa BAoKa MIAyUYaTeAl B COOTBETCTBHH C NPO-
TpaMMOH, YUMTHIBAIOUICH  HHAWMBHAYAALHBIE
0COGEHHOCTH NALHEHTA U QAHHBIE, [1I0AYHEHHDIE
oT HaT4HKOB. K 4HcAY oOCHOBHLIX npoGaem,
CTOSIMX fepen pa3pafoTUMKAMH TaxHX CcHC-
TEM, OTHOCHTCSl CAEAYROILLIHE,

1. HeT TouHOro # 0QHO3HAYHOLO OTHETA HA
GOABUTHHCTBO BONPOCOB, KACAIOUIMXCA I1POSTB-
ACHHA PEIYABTATOB BO3ACHCTBHMH AAZEPHOIO H3-
AYHYEHMA HE TOABKO HA I'€HHOM, KAETOMHOM M
MEXKKAETOUHOM YPOBHHX, HO HdXKe Ha ypousHe
OpPraBsos MCACBECUECKOI'0 opranfizMa. [loaTomy
OO0 CHX TIOP HE YTHXAET AUCKYCCHSA O BO3IMONKIO-
CTH 3aMEHBL AA3CPA HA CBETOAHOALI.

2. Ilpobaema nisMepuTeABHBIX Npeobpazopa-
Teaefl Ansi KOHTPOAS 3a napameTpaMmHu GHoobbeK
ToB. HCNoAb30BaBIIHECS NPAKTHYCCKH NoBceMe
CTHO KOHTAKTHbLIE {HAKAAAHBIE M B HBAACMEIC)
BACKTDO/IbI, OCHOBHLIMH [IPCHMYLIECTBAMM KO-
TOPBIX ABASIOTCA THPOCTOTA KOHCTPYKIIMU, Ha-
ACKHOCTh M OTHOCHTEABHO HHIKASI CTOHMOCTL,
BREITECHAIOTCA DBCCKOHTAKTHBIMM AATMKAMH, B
OCHOBHOM (POTOIACKTPHYLCKMMH. B To e mpe
M#A OCHOBHOH HEOCTATOK KOHTAKTHKIX JACKTPO-
N0B (M3MEHEHHE YCAOBHH KOHTAKTHPOBAHWUH H3-
33 MEXAHHYECKHX flepeMelleHHi CONPAXEHHbIX
NOBEPXHOCTEH A NPOMCXOASIUHX TAM Ke chHau-
KO- XHMHYECKHWX npoleccoBl MoxeT OuITh Dpax-
THYECKHM YCTPAHEH, 2 BECKOHTAKTHLIE AATMHKH
AQCTATOYMHO CAOXHBI B PACHETE, 3KCTNAYATALIHH M
OTHOCHTEALHO QOPOTH.

3. IpH HaAHYHM reAHA-HCOHORBIX AAIEPOB
PErYAHPOBKA MOLHOCTH MOXET OCYUIECTBAATL-
€ AOBOABHO I'py00 WM AHUCKpETHO (B nNpeaeaax
100, 75, 50 1 25 %). B To BpeMst Kak Nnoaynpo-
BOAHHKOBLIC AA3CPbl  HMMEKT BOIMOXKHOCTE
[IAABHOH PETYAHPOBRKH MOLUHOCTH.
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4, [JdaryHMKK TeMnepaTtypsl Mo
CpaBHEHHIO C AATHHKAMH apTepHaAk-
HOTO [aBAEHWS H TNyabca odAanaloT
3Ha4YHTEABHOH HHEPUHOHHOCTLIO.

5. KpafiHe pasnooBpa3sHele HWHIMBHAYaAb-
Hble OCODEHHOCTH MNAUMEHTOB, YTO BHAHO HA
NpHMEpe MOCACINEHHA { OTPAXKEHHRA AR3€DHOTD
H3IAYHYEHHH KOXKHBIMH NoxkposBamd. Kak noka-
3piBatoT pabotkl |5, 6|, NoaeiHas naa npocpH-
AAKTHKH ACYCHHA MOUWHOCTE HH3KOHHTCHCHE-
HOTO Aa3epuoro nmiayveHus (HUAH} cywecrsen
HO YMCHBIASTCH TIOCAC NPOXOKACHUS KOKHOTO
MOKPOBa, H CTENEHbL ITONO CHHUXKEHHS 3aBHCHT
OT MECTA Ha TeAC YEAODBEKA HamnpPaBACHHA KOM-
HeIX Bopoza, COCTOAHHUA 3A0POBRS KOXHOMN MO-
KpoBa, BO3pACcTa NALKEHTA, NHICMEHTALMH KO-
HH H T.II. Tax, HAaIpHMeEp, MNpH JABMHAX BOAH
Hiayuenus ot 0,67 no 0,83 MKM [KpacHoe H
HHPAKPACHOE HM3IAYHEHHE) B Xy/lleM caydae
NpoxXonHT 5 % 3Hepruu, a B ayuileM — 10 20 %.

HasecTHble cerogHa npHOOpLI, ocywiecTs
AAKOLIHE NMPOLICAYPY A&3€POoTepanHH, B CBOEM
OOABUIMHCTEE HE HMMET TEeXHHYECKHX CPEeUCTH
AAST KOHTPOAH 3a NPOBEACHMEM Illpouenyps! 06
ayqeHna. Ux pexuM paboTel OCHOB2H HA HEKO-
TOPLIX 3MIIHPHUYECKHX JAaHHBIX, 3J3A0XKECHHbIX
NPOH3BOAHMTEAEM MAH BBOAHWMLBLX Bpa“ioM, MNpo-
BO/IAIINMM NpoUelypy. TAKOH noaxod nMmeer
OYEBHAHLIE HCAOCTATKH, BElb OH HE YYHUTLIBACT
HHAMBHAYAAbLHLIX ocoberHocTell kaxJIoTo na-
IIHEHTA. 3TO MOMXHO MOACHHTL HA TAKOM I1pH-
Mepe ~ N0 CHX NOp PeKOMEeHAyeMble NnapaMeTpbl
IIAOTHOCTH MOILHOCTH HIAYUCHHS B paiHbiX py
KOBOACTBAX OTAHYAKTCH B COTHH H Goaee pa3
(or 0,5 no 200 MBT/cM2), a peKoMeHayeMble J10-
361 BapeupyoT or 0.1 mo 120 flxk/cM?2. AHasu-
3HPYA CAOKHBUIHECH lIpeacTaBaeHus of ontu-
MaAbHBIX MapaMeTpax A23epHOH Teparnuu M na-
pameTphkl BBINTYCKAEMbIX pa3ibiMK  chupmamu
AS3€POB, HEKOTOPBIC ABTOPHI NPHIIAH K BbIBO-
AY, MTO «B MEAWLHHCKOH NpakKTHKe M0 CYLIeCT-
BY HCIIOAB3YETCH HCKOHTPOAKPYEMOC BOIACHCT-
BHE AA3CPDHOMN H3AYYEHHA Ha NauMneHTas. A,
CACAOBATEALHO, 3MPeKTHBHOCTE BO3ACHCTRUA B
TAKOM pPEMHME 3ABHCHT OT ONbITA ¥ B HEKOTO-
pPoii Mepe OT HMHTYHLMK Bpada, NPoBOAALIEro
npoueaypy M 3ajalllero napamerpst paboThl
YCTAHOBKH. OTCIOLLH. 3aKOHOMEPDHO BCTAET BO
Npoc ¢ HeoOXOAWMOCTH pazpaboTKH TexHuMde-
CKHX CHCTEM AAI peanH3allii obpaTHbix ces3el
OT MALHeHTA K YCTAHOBKE.

IlpoBeneiinbie  paspaboTK® COBMECTHO ¢
yu4eHsIMH M2 Opeal TY 110 MccaegoBaHHIO MeXa-
HHU3IMOB Bianmoaeiictena HUAU ¢ TkaHaMu uc-

AOBEKA HA OCHOBC HM3YYEHHS CXeM MNOTACILUEHHA,
OTPAKEHHHA M NPEAOMAEHUS TIOKA3aAH BO3IMOX-
HOCTSH nocTpoennsa cnerem BOC Ha ocHoee yera
NyABCA H apTePHAALHOrO JABACHHA [5 ~ 7).

B ocHoeBe TepanepTtHdeckoro sddexra -
caoXrioro  GuomexaHMaMa  B3lanMogelicrsus
HH3KOJHEPreTHYECKOro 3ACKTPOMATHHTHOTD H3-
AYYEHHA € XHBbIM ODTAHH3MOM, AcxkKaT ¢OTO
chuzmueckne U pOTOXMMHYECKHE peaKlIMH, CBA-
3aHHBIE C PE30HAHCHBIM IIOFAOILIEHHCM PHCPTHH
H3AYYEHHA ODHOTKAHRIO, 8 TAKIKE C BOCIIPHATH
€M DJHEPrUH M3AYYCHHRE H nepenccoMm 3hderTa
BO3ACHCTBHA KMAKHMH cpeiaMiy OpraHM3Ma Ha
HECKOABKHX YPOBHAX BO3a¢HCTBHA. XapaxTep
YPOBHH 3THX B3aHMogeHCTBHH 3aBUCAT Kak OT
CIIEKTPa M3AYYEHHUS], TAK H OT CIeKTpaabHBIX
XapaKTepUCTHK BHOTKaHel.

B rpaMbiXx 3KCHNEpHMEHTAX Ha TKAHEBOM
YPOBHE [OKa3aHO, UYTO (hasb!i YCHACHHS JHEpre-
THKH KAETOK COBAAJAKIT C YBEAMUEHHEM Kpo-
BCHANOAHCHHUA TKaHu. CaegopareabHo, baaro
MPHUATHRIE MOMEHTDLI AAJEPHOTNO TepaneBTHuYE-
CKOT0 BO3IRCACTBMA AOAXHBI NPHXOAWTLCH Ha
chasbl CHCTOAR! M BAOXA caMoro Hoantoro. Tex-
HUYECKH JTO OKA33A0Ch BOZMOXKHBIM PEaAM30-
BATb B aBTOMATHYECKOM pexXume OHoynpaBae-
HHA CHIHAAAMH C JATYHKOB TIYABCA H AbIXAHHA,
DACMNOAOKEHHBIX HA TEAE NauMveHrta. Takum ol-
PaioM, DTHOCHTEALHO PEKOMEHAYCMOIC YPOBHSA
HHTEHCHBHOCTH (MOLLHOCTH) A23EPHOTO BO3/IEH-
CTBMA BO BpPCMS$ BblAOXa H BO BPEMA AHACTOALI
yposeHbL HHTEHCHBHOCTH {MOLUHOCTH) CHHXPOH-
HO CHHXXAETCHA. ITHM HOCTHIracTCs yCTpPAHEHME
OTHOCHTEABHO CHABHLIX BO3AcHCTBHUHA B Hebaa-
TOIIPHUATHLIC MOMEHTBI, KOrga wWi-ia yMeHEllle-
HHA JHEPreTHHeCKoro obecnevyeHus BO3IMOXKHLI
neCcCHMaALHEBIC H napaﬁnornqecxue PCaKUHH
KaeTok. Haobopor, B MOMEHTBl YBEAHUECHHH
KpPOBEHAIIOAHEHHA, YBeAHYCHHA TpaHCNnopra
3Hepretuueckix metaboantos ¥ anddysHu Ku-
CAOPOAA B KACTKH YPOBEHL AQZePHOrO BO3aeH-
CTBHA AOCTHTACT PEKOMEHAYEMOro {METOAMKOH,
yreepaeHHol MuH3apaBoMm) yposha. Daaro
hapsd TAKOR CHHXPOHH3ALMWH HIMEHEeHHH HMH
TEHCHBHOCTHM AZ3€PHOTO BO3ACHCTBHA H H3Me
HEHMH KPOBEHANOAHEHHS TKAHW PCIKO PaCLIH-
PACTCH AHaNAa30H [TI0AOKHTEALHBIX pcaxm{ﬁ
KAETOK, YBEAHYHBAETCH HX YYBCTBHTCALHOCTL H
YMOCHBLUIALTCH BEPOATHOCTE NEPEAO3HPOBKH Aad-
3epHoro  Bo3gefcrBusi. (CHrHaabl  JATYHKOB
Iyabca (onTHYeCKas napa CBeTOAH0O-DOTOAROA
B BHIOE MPHINENKH HA TNaaeld) H AslXaHu#a (Tep-
MOCOIIPOTHBACHHA BO3AC HOCA PCardpyloT Ha
H3MEHEHHE TEeMINEPATYDE! 11PH ABIXaHHHK] B aB-
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TOMATHYECKOM PEXHHME CHHXPOHHO H3MEHHAICT
B PHTMaX KpPOBOTOKA HHTEHCHBHOCTB AA3EpPHOre
H3AyHeHHA, AaleporepaneBTHUECKME YCTpoicT-
Ba ¢ BOC Hanay cBoe npUMeHeHHe H B yueOHOM
npouecce, Hanpumep, B AabopaTOPHOM IIpaKTH
KYME€ 10 AUCUMIAHHE «Aa3lepHEICE W CBETOBLIE
annapaTtsl B (PH3HOTCDAITHH H XUPYPrHHs, KOTO-
pas ¢ 2005 r. yutaerca B Opeal TY [8].

Tepmun  «BHoynpaBaeHHes HCIIOAB3YETCH
pPa3HbIMH aBTOPAMM J[AAA COBEPLUEHHO PA3BBIX
CAyYaeB HCNOAL30BaHNA ofpaTHRIX cBA3sci H
CHrHaaoB oT Bunoobwexta. Bee npepaoskerinsie
METOAb! HCMNOAB3YIOT H3BCCTHBIE H3 TEOpHU aB-
TOMATHHECKOTO YIPABACHHA cnocobnl peryaq-
LIHH 1O OTKAOHEHMIO HAH PEFYAALIMM 110 BO3IMY-
LICHHIO, HMEH LEeAbl cTabHAM3INpOoBaTh HAM
YAEPXKATH B HYXHOM AHATIA30HE PeryaHpyeMble
no obpaTHO! CBA3KW Te HAH HMHble napaMmerpbl
6noobwexTta. Tax, Hanpumep, ofiecneunBaercs
H3MEHEHHE TOKA CTHMYASLHH OHOAOrH4€CKH
AKTHBHOH TO4KH B 3aBHUCHMOCTH OT KAKHX-AHOO
€e XAPaKTEPHCTHK ({3AEKTPOIIPOBOAHGCTH, TO-
Hyca TKaHW M ApP.), HArpy3ku Ha OPraHHiIM B
3ABHCHMOCTH OT W3MEHEHHA YACTOThI NMyAbca H
T.A. B cayvae aazsepHOH Ttepanmnu pewaercs
IIPHHUMNHAALHO HOBasd 3azaua CHHXPOHH3IALIUH
BO30efACTBHA C YCHACHHUECM KDPOBEHANDAHECHYS
TKAHH, YTC PABHOUEHHO BRYTPEHHHM MHOTO-
YACTOTHBIM KOHTYPAM YTIDABACHHH ECTCCTHEH-
HbIX PETYAATOPHBIX CHCTEM opraHusma, Peua-
€TCA 3adatia He YBeAMUEHHMS CTaDWALHOCTH OT-
OeABHOH MOACHCTEMBI, A YCHACHHS B3aMMO3a-
BHCHMOCTH H HWHTETrpDaLMK LEeHTpa M NOepHde-
PHH 3a CUET UCKYCCTBEHHOHA BHELUHCH CBSI3N,

[IpHBeneHHbIE BLILIE METOALI KOHTPOAS
NMpoBCACHHS MPOLEAYPBI AA3EPOTEPANHEH OKA3A-
AHCb JIOBOABHO CAOMHbLIMM M HEROCTATOYMHO
OOBLEKTHBHEIMK.

B Hacroaweft pabore B kKauecTse oHOrO U3
HHGOPMALHOHHLIX KAHAAOB [IAH KOHTPOAR 32
COCTOAHHUEM TMAUMEHTA [1PEJAATASTCH HCTOAL3O-
BaHHE ONTHYECKON KOorepeHTHo# ToMmorpadQhr
{OKT), nospoasroweit noayuats HHpOPMALHIO H
OlIEHHBATE COCTOAHHE ‘TKAHEeH HeADBEKA, [100-
pepraloiumxes sosaeficrenic HUAH [3, 9, 10].

Cama onTH4YecKas KOM€pPeHTHas TOMorpa-
CbHH [NOABHAACHh OTHOCHTCABHO HeEJAaBHO, NpH-
mepHo 15 - 20 aeT Hazan. B nocaeaHee aecaTH -
AETHE [IOCTHTHYTbI 3HAYHUTEALHBIE YCNEXH B
atoil obaacTi, obecneuusaownedl paspelueHue
A0 €ANHHIL MHKDOMETRORB NPH BOCCTAHOBAEHHH
ToMorpadindeckux HlobpaxkeHHin. TexHOAOrHS
OKT ycnewHo HCNOAL3YeTCA AAH KAHHHUYECKO#H
MEAHMUMHCKOH [MATHOCTHKH COCTOHHHA KOMX-

HBIX [OKPOBOB 4€AOBEKa, B KapAHo-
aoruy, 3yboBpauebnol menuuuHe H
HEKOTOPBIX APYrHX obaacTax meau-
IIMHbI (B paAe NnepedlcAeHHbIX obaac-
TEA BEAYTCHA 3KCMEPHMEHTAALHIE paboThl).

Mpuaunn OKT cocTouT B ocBewenun ofb-
€KTA ONTHYECKHM H3AYUYCHHEM C OTpPEACACHHEM
CTENEeHH OTPAKEHHA H3AYydeHud no raybune
cpeabl OT KaXKADro OTAEABHOTO caod. C TexHu-
YeCKOH TOYKH 3peHHs ocHoBHO#H vactbio OKT
SIBAHETCH ABYXayyeBofl uHTepthbepomeTp, ocie-
UIAEMLIA HCTOMHHKOM HM3AYYEHMS C LUIUPOKHM
criekTpom. B HuTepdepomerpe usayueHue pas-
JeAsieTC HA H3MEPHTEALHYIO BOAHY, OCBELILAND-
Iy ofybeKT, H OODHYID BOAHY, OMNTHYecKas
OAMHA IIYTH KOTOPO# MOXET H3MEHATLCA [IpH
YTIP@ZBAAEMOM NEPEeMELUCHHH ONOPHOro OTpa-
xareas. [Ipn  GOPMHpPOBAHHH  TPEXMEDPHBIX
H3obpaxenuii BHYTpeHHeH CTPYKTYps! cpeapl
HeoBXOAHMMO YYMTHLIBATL XAPAKTEPHCTHKHM Of-
THYECKOH CHCTeMEI: 0COBeHHOCTH hOKYCHPOBKH
My4Ka, CKAHMPOBAHHUA, PEMUCTPALIMH OTPAMKEH-
HOMO M3AYHCHHUA H oD,

EcTecTseHHo, uTo kamastit Bua BOC umeer
OMPEe/ICACHHYIO «HHIUIY» HCTIOALIOBANMS, NOITOMY
HEOOXOAHMO HCCACAOBAHHE BO3MOMKHOCTH pea-
AM3aIIHH pa3aniHelx cHeTeMm BOC gasi HanGoaee
aneKkBaTHOMO Henoabksonanus. Hanpumep, npyn
HCOGXOIIHMOCTH KOHTPOAR! TTOBEPXHOCTHOIO BO3
Aeiicreng npeaasaraerca npuMmeHenne OTK, a
AAS BO3NEHCTBHA HA BHYTPCHHHE OpraHbl, Ha-
NpHUMEP, MNPHMEHEHHE AATYHKOB YacToTbl Cep-
AeYHbIX COKpallEeHHUH, ApTEePHAALHOMC JaBACHHA,
MBEUEHHOrO HAIIPSIXKEHHA W Ap.

dan nanboace ORTHMAALHONO NPOBEALHUA
MEAMUHHCKON Ipoueaypel H TIOAYYEHHA Mak-
CHMAABHOTO TepaneBTHYecKoro >duhexrra npea-
AATAETCH HCMOAL3IOBATL B KAYECTBE MHCTPYMCH-
Ta OAA ONTPENCACHHA 30HBI 0DAYYCHHS MArHuTO-
PE30HAHCHYI0 ToMOrpachuio, NO3IBOASIOUYIO [0
AYHATE H300PAKECHHS C CeHEHUAMU BHYTPEHHHUX
opranos, [0 KOTOPRIM BO3IMOXHO Hauboace
TOMHOE OfNpe/ieatHUE nNOpaxKeHHoH o06aacTH.
Takae npeasaraeTcA IAsl NOBLILLIEHWA Tepa-
nepTHuecKoro ahdexTa npoleryps! NPOBOAHTE
BO3AEHCTBHE He OPI'aHH3M TIAUHEHTA HE TOABKO
AZJEPHBLIM HIAYYEHHEM, HO H 3IACKTPOMArHUT-
HEIM I10AEM.

HseecTHO, 4TO cpeaH MHoXecTBa chH3uye-
CKHX aKTOpOB, 3IHAYHTEALHO BAMHIOIUMX HaA
OpraHHiM HeAOBEKa, ABASIOTCS MATHHTHLIE T0-
Asl. PYHAAMCHTAABHBIMH HMCCACQOBAHHAMK B
3aToM BoOmnpoce aABasAoTcs Tpya H. Toaoposa
sMaruurorepanuas (1980), paboTbt oTevecT-

TeXHOAOTHH XHBBIX CHACTEM, 2009 ., T. 6, Ne 4

69



BCHHBIX  ydeHbx W3 CII6 TMY
nMm. akaa., H.IL. [TasBaoBa. B nacro-
siiree  BpeMA HaHDOALIIWHA  WHTEpeC
BLI3LIBAET HMIYARCHOEC MAarHHTHOEC
noae (MMIl} B cBaA3H ¢ ero crnocoBHOCTLI Npo-
HHKATB HA HEOOX0AHMYIO rayDHHY B TKAHHM H HA
KAETCUHOM YPOBHE OKazblBaThk HH3IMKO-XHMU-
qecKoe BO3ﬂEﬁ(."I"BHt.‘, HE MOACAHDYEMOE HHbIMH
CpeacTBaMH.

B To xe Bpema MEOMIMHCKAA IPaKTHKa
JOCTATOYHO OCTPO HyMaercs B paspaborkax M
BHeApeHMH HoBbix dhderwrnBHbIX cnocobos Te-
panuy pana saboaeBauui W, B TOM HHCAC BH-
PYCHBIX T€MATHTOB, 4TO BAIHO #H3 pabor
A. Bawrepa, M. Ca3zgbikopa. Boabltyio onac-
HOCTL B 3TON I'pyfine NpeacTaBAHIOT 3aTHAMAKHBIC
hopMEI OCTPOrD BHPYCHOMO TENATHTA, “pPeBa
Thi€ BO3IMOMHLIM rlepexoaoM ITHX topm 3abo-
AEBaHHMA B XponudeckHe. CaeayeT OTMETHTD,
4YTO CYLIIECTBYIOT CTIOCOOBI AGHEHHUA DPA3AMYHLIX
(B ToM uMCA® 3ATHMHLIX) (hOpPM BHPYCHBIX rena-
THTOB € MPHMEHEHHNEM KaK NOCTOAHHOTO, TAK H
HCPEMEHHOrN, CHHYCOMIIHON) MArfvMTHLIX [10-
aeh. Ognako ucrnoan3zoBaHue HMIT B 3TOoM ac-
NEKTE A0 CHX NOP HE OCYIUICCTBAAAOCD.

Ha kadeape H3MEPHTEABHBIX TEXHOAOTHH M
KOMUOLIOTEPHOH Tomorpadmu  CIolyY HUTMO
npeaacied K HCNBITAHHAM IIpHGOp AAH M-
IYALCHOR MAIHHUTOTEPAIIMH, C MOMOLWLK KOTO
poro o co3zlaHHoi Ba kadespe HHPCKLUNOHHBIX
Goaeazneti CTIGEMY um. akag. H.I1. [Mapaosa me
TOOHKE NPOBCACHL] HCCASAOBIHMA C UEABIO 11D
BhIIIIEHHUA DQ)Ct)eKTHBHOCTH ACHCHHWS OCTDLIX BH-
pPyCHBLIX renaTHTon. PeayanTatom 3TOoH copMecTt-
HoIt paBioThl ABHACH HOBLIA cnocob aedcHua 3a-
THXKHBIX (POPM OCTPHIX BHUPYCHLIX MENaTHTOB NV-
TeM Bo3aeicTBist UMIT Ha neyens, 11opaxkennyto
IMaToAOTHUECKHM TNIPOUCCCOM, 1O3BOAMBUIHE [1O-
BBICHTE BCPqDCKTHBHOCTh ACHEHHA MO CPABHEHHIO
¢ OBINCTIPHHATON Tepanuefl AMeToTepanus, BY-
TAMHHOTEPANNA, [eRAaToNROTeKTOPLI} 40 44%.

Mpubop max MArHUTHOA HMIYABCHON Te-
partuy, KoTopelM npH pabote aoccturaercs
3TOT 3PheKT, HIrOoTOBACH C TaKHM pacHCTOM,
3TOBLI B HEM IIPEAYCMATPHBAAACL PETrYAHPOB-
Ka [apaMmeTrpa HMMIyasca. B aTom cayuae um-
NYALCHOE MATHUTHOE [I0A€, O4EBHAHO, 00rana
eT creuHpUHeCcKM BOIACACTBUCM HA JKHBYIO
TkaHb. ¥.P. 3itan B cBoeil pabore «HactoTHbIe
H DHEPIeTHYHYCCKHE OKHa& TIpH BO3OACHCTBHH
caabblXx IAEKTPOMATHMTHEIX noaeits (1980) or-
METHA, YUTO AAR BO3ACHCTRHUA HA KHBLIE KaeT-
KH, no-sHAWMOMY, TpebyloTcs ycHAHTEabHbLie

MEXAHH3MB!, KOTOPLIE OCHOBAHbLI HA HEPAaBHO
BECHBIX MPOLECCAX C HAABHEHIUHMH PE30HAHC
HbIMH B3aUMOACHCTBHUAMMH MOAEKYA. YCTaHOB-
ACHO, 4UTO MOAOGHRIE KOOMEpPaTHBHbLIE IPOLULC-
Chl UIPalOT BAXKHYIO POAb B FODMOHAAbHBIX pe
aKUMAX, a TakKke B npoueccax BoibymaeHus
HEPBHBLX KACTOK.

Mpubop AAS HMMYABCHON MAarHHTOTEpanHy
COACPHKHUT reHepaTop uMmnyascos (CH) n ase no-
CABIUBATEAbHEIE KaTYLIKKH (puc. 1). Cxema re
HEpATOPOB  HMIYARCOB  IPeACTaBACHA  Ha
(puc. 2}. TMpunuun paborsl npubBopa caeayio
wHi. Mpu nojayve NMUTAHHHE 23AJAKILMH MYAb
THBUGpatop M1 BoipabaTeiBaeT [TpPAMOYIOAb-
HbIE HMIIYALCBE] Ja/IAHHOR AAHTEABHOCTH H ne-
pementoi ckpaxuocTH TS, CihopMupoBaHHBIH
UMOYALC Hepe3 pHddepeHIHPYIOUYIO HETOUKY
nocTynaer B AKAywnilt myabtusuGpatop XKMI,
cpabaTeiBalOUIME IIPH TOCTYIACHHH HMNYAbCA.
Ha ero muixofe hopMHpYETCs [IPAMOYTOABHBII
HUMNyabC ¢  PECYAMPYEMOH  JAHTEABHOCTBIO
Ti. Jlanee OT UMNyALCA OTPE3ACTCH OFpPHLA-
TCALHAA TIOAYBOAHA, 4 HMNYALC INOAOHHTEABHOH
[IOAH PHOCTH MOCTYMAaeT Ha MyaLTHBUbpaTop M2,

Pre. 1. CTpyKTypHAAa cxeMa Upudopa aan HMOyasc
HOM MArHHTOTEpPaTTHH
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Puc. 2. Cxema reHepaTopa HMIIVARCOB (L - cyMma
TOP-CMECHUTCAL)
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Pac. 3. BpeMmeunue guarpammsl npibopa aaa kM-
tIyaRCHOH maruntorepanmuu: T — Ts - DAHTEABHOCTH
COOTBETCTEYIOLMX HMIIYALCOB; A., A., A. - AMIANUTY-
Jlb] COOTHETCTHYIOUIMX HMILYALCOB

paboTawinuit B TeueHHe BpemeHu Ta. TV
lpoiina nudcbepeHUHpPYHOLLYIO  Le-

NOYKY, NOAYHaeM HMIIYALC NOCTOAH-

HOH paHTeabHocTH T. Peurns Hec-

KOABKO 3A€MEHTAPHBIX 3a/a4, HA BbIXOJE MOAY-
1aeM HMOYARC HY»XHOH dhopmbl {puc. 3}

Mpy AeveHUH 3aTHHHBIX (DOPM BHPYCHBIX
rellaTHTOB HCTIOABIOBAAMNCE anGopbl, HMEHLLEHE
HanpsKeHHocTe noaa 0.4 ... 10 mTa, uactoTy
CAC0BAHHA HMnyabca 1 ... 25 TU, CKBaXKHOCTS |
- 3 B Tevenue 20 ... 30 mun. JAHTEALHOCTE Kyp
ca coctasasaa 10 - 12 ceaticos.

st noayveHHs HaHDOALE DPEIYALTATHBHOTO
BO3IEHCTBHA yKa3aHHLIR npHbop AoAXKeH OhiTs
HCMOAL30OBaH At paboTel B COMETAHUH ¢ npHbo-
poM, Ba3sMpyrumMcs Ha APYIOM (DHIHUECKOM
npHHUKNE Bo3aeidcTBrA, Hanpumep HHUAW.
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THE USE OF BIOFEEDBACK AND TOMOGRAPHY TOOLS
IN LASER SCANNING PHYSIOTHERAPEUTIC SETTINGS

© Authors, 2009

E. V. Shalebaev, N.V. Leontyeva, Yu.S. Monahov,
A V. Efimenko, K.V. Podmasteryev, A.V. Dunaev

The method of scanned laser therapy is allowed to deliver from defects received under the motion
blur of laser beam within ordinary low level laser therapy (LLLT}. The peculiarity of method of
scanned laser therapy includes non-contact influence of focused laser beam without loss of power
radiation on surface of object with various frequency scanning. The radiation of scanned laser
beam gives opportunity to influence by uniform dosed radiation on each point of damaged sur
face, but for that laser beamn should place on the whole surface. The influence on big surfaces by
focused beam provides the transfer of energy radiation to tissue for shorter periods with compari-
son to radiation of analogous damaged surface by out-of-focus laser beam. Due to scanned device
it is possible to select appropriate figure of scanning in accordance with area and state of surface
which is under recovery.

The dignity of laser medical device is opportunity of operative change of parameters of laser
radiation for getting of wished results of influence which it is possible to get with help of bio-
feedback. It is also possible to realize optimization of laser influence on tissue under which phy-
siotherapy influence on tissue and organs is the most effective. Among main problems for crea-
tors of such systems there is lack of simple reply on most of questions concerned manifestation
of results of influence of laser radiation not only on genetic, bit-mapped and cell-spacing levels,
but even on level of organs of human organism and also with counting of individual of peculiari-
ties of patients that it is possible to see on example of absorption and bounce of laser radiation
by skin tissues.

We offer in this work as informational canal for control for condition of patient to use optical
coherent tomography, which allow to get information and vale of state of tissue of person which is
under LLLT. For optimal providing of medical procedure and getting of maximum therapeutically
effect we suggest to use as instrument for determination of zone of radiation the magnetic reson-
ance tomography, which allows to receive image with section of inner organs which helps to de-
termine of damaged area more exactly. We also suggest for increase therapy effects of procedure
to influence on organism of patient not onty by laser radiation, but electric magnetic field, for in-
stance, impulse magnetic field.
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