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CraHosreHHe u xapaKTepHbte oco6eHHocrfi na3epHofi MeAuquHbl
Hfir3xoHoBa 6aLopar SuMaroBHa, xal4lrgar $t:r,rxo-^4are\4arhqecK x Hayx, t4. o. Aoqehra;

CaQapoBa Paxllua Carropoexa, 14arhcrpaHT
6yxapcK14i f ocyAapcrseHH6 i yNhsepc/Ter (y36e(!1craH)

B cmamoe paccnompeHbL 3HaLteHue 'xa3epHbLx mexHolloeuii B cospe eHHoti rcnuu.u,recrcoi ueduqurue, ocuoenate aexu
cosdauun nasepoa u xpoHorto?t8 cnla Hoartetrut ,10.3epnoti stedu4unaL, npuaedeuot. octtosHbre ftexaHu3.tt bt Bosdef,cmeun
'na3epfloeo u3rx!/LIeuun ua 6uomrcauu, paccltompeHbL oco6eunocmu npuneneuun aeduquHCKux /xasepHblx mexno,,tozuti
no ocnc.tenwu audau sa6aneaanui, dataneiwee paseumue neduLluucrcux ttasepnttx mexruo,toeui.

KnnqeeoLe cttoea: .neduLquucKue ta3epb!, )xa3epHbte mexHo/raeuu, munL)L ,tt&3epoa, Qomodunaauwcrcq,tr mepanun,
(romo,,aodu4uKaqu+ Kposu, ,vexoHu:t.,,toL aotdeicmsun nec)u.4unc rcux .tu:te poa.

Formation and characteristic features of laser medicine
Niyazhonova B. E., Safarova R.5.

The importance of Laser technoLagies in morl,ern cLinical medicine, the main miLestanes in the d.euelopment oJ lasers
and the chronoLogg oJ the deuelopment af taser medicine, the main mechanisms of the efecl of laser rad.iation on
biologicaL tissues, the Jeatures oJ the application oJ meclical laser technologies Jor the main tgpes ol rliseases, and. the
further deoeLopment of mcdictrI Iasct' technoLogies ctre cliscussed.

Keyaords: medicaL Losers, Laser lechnologies, tgpes of lasers, photod.gnamic therapA, photomadilrcatian of bLood,,
mechanisms al exposure t.) medical lasers.

f,rarn126t or HocH rer Lron 6e:onacror'-r..i. :rolorr..r,r
I-frocrr. "ol$op-a r Bb.n^orj .re'ro6r.o,i "$penr rorro.-rn
ra3epHble rexHor'lofHH Haxorltr Bce 6olsruee npnueueuue e

npaKTH,recKori NleaxuHHe. Orirleruiv, riro co3laHxe lra3epoB
ocHoBaHo Ha HccJ'teAoBarej hcrux pa6orax B. A. @a6ptxaxra
(1951- 1957 n)r aKaae .mxos H. Eacosa (CCCp), A. flpo-
xopoea (CCCP), u. TayHca (CIUA), ,raypearoB Ho6e,reB-
cKori npeMur 1964 roaa no Susaxe [1,2,6].

Kax noxa:lreaet auall: 14rrepnel hcro,rHltKoB, K Hacro-
lue4y Bpe[4eHh 6o,ree 200 ,a6oreaaHhi r.]3Jteq Baotcn c
npHNleHeHHer{ Me;lHIlHHcK X,ta3epHbrx rexHo,,tOtn ft . Mo>xno
or\,Ierhrb, L{To riaJlH'lHe coBpeN4ct I ofo,la3epHofo o6opyAo-
BallHt H BblCOKo K"ll aCCH btx .[a3epoTepafieBTOB, Jla3epHrrtx X1,]-

pypfoB r-1 apyflix aHaJloftirlHbJX cneLLha;rHcToB cTal,lfi OTJrH'tH_

Te"rlbHoll ,ieproil H ah.3ttHori KaproqKoti H3 BecrH blx ,re,te6H btx
yupexreuui I I,3.5,61.

Celoftr g:xoHouleecKl pa3B Tbrx crpanax vlpa {C[JJA,
KHP, fepmaurn, OpaHurr,.flnourn H ,fp.) Hac.l.rrbtna orclt
aectTKit Tbtcfl ,l npeanpHfl Tr.l r.j. n poH:]Bo,lr utre .na3epH oe 060_
pytoBaHHe fi 6o,tee cra rbrcr,l KJlt.jHHK. oKa3btBatouLr.je i\1e-

ar.iuHHcKne ycJryfu Ha ocHoBe Jla3epHb{x rexlonoruii. Mr-
poBoii Jra3epHblr:i psrnox, lr;vdnutt li oxono Z0 u,rpaton,rapoa
cy\4 r\{a pH of o o6-beMa e)Ke rcr.lll btx n pola)K At H a 14 Hrl H o pa creT

cpeAHeroXoBbrN4r 'revtnatau 5-7To., I noAeJreH Mex,{y Q p,
ivar,rr CLllA, EC I KHP [3-6].

1962 r. nplnnro c'lHTarb HaeaJ'ioM rrpaKraqecKoro npi,iMe-
HeH14 r r'ra3epoB B i\4eturllHe. Bpal - xocuero,ror JL lo,rpuau
(CllIA) nepnurivr A,rs yta,leHrzq raryrpoBoK H HcnpaBJreHl.rt

aeQexroe xoxa lpuMeuu,r py6nuoelrii aasep canuuofi eo,ruu
s 690 HN4, cosnauqrrrl 1960 roly T. Meriuaaolr (CllIA).

B 1963 r. Kapanoxxpypf Ii MaxryQ BnepBbre rcnor'tb-
30Ba,l py6uHoBbtri,la3ep Arff yAareHrrs arepocKreporuqecKi,rx
6"rrLUeK. T. flo,rasr u I Xaxo e 1967- 1970 fr. ycre[Ho
npuMeHur,vr Nd: YAG u CO2,ra:epur B xupyprnr.r u r He-
xo,rorun (a: aarjHbtx pandia. rur aBrop CepArcxoea O,rsra,
acnHparrr MfV).

B 1964 r. V Dpru>xec a X. 3pxp:Sr ( CUJA) p aspa6oralu
apfoHoBbtr.i,la3ep HenpepbtBHofoJ43r'tyqeHHt c MaKcllMyMaMIi

. nollouleHnr B Bti,ltlNaori o6aacrn 488 siv r.r 515 Hl,r, V@ aua-
na:oue 35 I Hlr I 364 uu c MoulHocrbto ao 150 Br, uro o6y-
c,roBll,ro ulripoKhii cneKTp eTo npHJ\teHeHHfl B i\4eAUrIxHe.

B 1964 r. s CLllA 6ur,rn pa3pa6oraHU HeonrrloBhrfr (Nd:
YAC ) r.r yr,rer<rc,roruuril ( CO2 ),rasepu. Hau6o,ree yAarnuru
oxa:a"rcl CO2 .ra:ep (rra cNlec yrneKHCJtoro ra3a, a3ora t.l

rel r, le CO2 o6ecneqreaer r-j3JlyrleHr..je, N2 - Haxavr.,l,

BepxHero.ypoBHq, a He - onycroueHue ruxuero ypoena),

foAbi 2072 2 013 2074 2075 2076 2077 20:.8 (nporHo3)

06res npoaaN, g USA
585

t"l.u H.

650

l4,r't H.

710

[4rH.

787

MJ'] H.

859

r\4n H.

936

lvlJl H.
> 1 i\4rpA

Ta6rrqa 1. AnHaMhxa pocra r4!lpoBoro o6teua yc.nyr cerMeura o6qefi n lcreruqecxoi MeA qxHbt 3a 2}tz-zo:Il rr,
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y Koroporo l.{3ryrleHtie r.{Meer HeIpepbtBHbril xapaKrep, c
n,rxHoii Bo,rHbr 1060 H r,,r. K,reroquan BoAa xopolllo rlorJro,
uiaer efo li3ryqeHue. A TaK KaK MufK e rKaHH y qeroBeKa B

ocHoBHoM cocrotr H3 go,ln, ro CO2 ra3ep craJtu rcno.rb3o_
Barb KaK cKar'lblterl. flpu :roll KpoBonorepu 6flolKaHt Ml.t,
HHMarbHbr :a cler 6r,tcrpoii Koaryr'tRuhl.j KpoBl.i B MeJrKl_jx

KpoBeHocHbtx cocyAax ,1 paHbl 6btcrpo:axugnRrcrcq 6e: oc,
IOx{HCHHLJ.

1969 roa - pa:pa6orxa nepBoro uiqfiyrbcHoro r'la3epa Ha

Kpac rernx, tro.3BoJtHJro co3aarb B 1980 roaax pra l_rMnyJrrr-

cubtx Jla3epoB lta Kpacljrgllx: polaN{t-lH - 6X. polauutr -C, oxca:nH,l7, oxca:urr i fl noilrMcnjJr,rrcraKpH"{are. Ko-
Topble MofJtll ytaIfl Tb Ka nxJl,]ff pHble f e MaHf uoxibl, poarlMble
rffTHa, TaTyHpoBKli r.i ucnpaultt, lcsextst xoxl.t.

Orneruiu, Llro ira3epbt Ha KpactreJttx pa6oraor B He-
fl pePblBHolvl, uItny"'lbCHOi\4 H Ht4f]yjtbcHo,IepholHr]ecKol\4 pe_
)KHMax B LUHpoKOili Ara[a3oHe cflexTpa or 6,ruNnero VO Io
6,1rxHefo I4K - cnexrpoa. 3ro nogso,ru,to pa3BnBarb ra-
lephylu XocivlelO.'lr/. /to n lepMato .,O Hto. paClxl pHlb -te-

pe'lehb k notsDtcl/Tb (aqeiib2 ve..fitLlt c^hx KocI\4el Hlechtx
ycryr.

1975 roa - pa3pa6orKa neptsofo 3Kcl.lMepHofo ra3epa.
3xclveptute Jra3epbt oxBarblBaHlr eeco Ve fttana:olr: Ar?
(126,5 rnr), Kr, (145,4 uri), Xcr ( 172,5 nv), ArF (192 un),
KrCl (222,0 ru), KrF (249,0 rm), XcCl (308,0 rru), XeF
(352,0 rlr) u HaLLi,rH LllhpoKoe npH\teHeHle B t\4e jLltjHe.

1980 rr, - nonBrlrHcb nepBbte frNlryJrbcHbre rra3epbt Ha

xpacureJ'rffx. 3rt ,ra:epur i\,torJtr v,tar'lffTb KanHrrflpHrrte re-
rvaHf|.Io]\{br, poll Mbte nffTHa rary poBl(H 6e3 floBpe)KreHH'l
TKaHeu, 'lTo o6ecne,ILt"riti craHoarcHfie H 6vpHoe pa3B,4TH€
-icTeTH\ecKoH Metu tlH t] bt.

I990 rr, - Haqaro pa3pa60rKu npHMeHeHr.irl noJtynpo-
BolHaK0Bbtx r'la3epoB, Koropbte pa6oralor s Ve_, BliAnMoi\,1

u.iru VlK-Luanazouax (or 320 HM ro 3200 nu), e xavecrse
aKTTBHOU CpeAbt npr-lMeHFrcTCq n OnyI poBoaH r_l Ko Bbre KpiJ,
cta,r,rst. CerogHn Ll3BecrHo 60,ree 40 no,rynpoaoAtuxoastx
lr{aTepLtaJroB H .1t-1Or1OB, Ha OCt{OBe KOTOpbtX CO3AaHbr pa3_

Jr'19|rbte ra3epbt. OrltcrlI,r, TBop,lecKlii gxaaa Ho6eneacxllx
JaypearoB no $rsrre sa 2000 r.ol aKaae 4llKa X. 14. A,rcf e-
poBa (PQ)x Ii Kpevepa (OPf) r: pa:uurrr.rauloro uanpaB-
,renun [6 ].

2000 rr. craar neprolo)4 tllfrpoKoro pacnpocrpaHeHrff
ra3epHbtx MeTotoB JlerleHLlfl, KaK O.lHOfO h3 CilNlblx Iepcn€K,
THBHbrx HanpaBreHalj coBpeMe!Hoti Mealluhr{bt o Eopone,
C[JA. A.itia tr c]naHa\ CHt- 1f p1

Pac.vtrtottrt rdfrKten, ( ,,.,.i,.t.t.,1j , u. I t.t-otr r,ir-
npaBreHUfl pa3BHTtlt "ta3eplol.i i\,le.trtli.ltbt. flpuueneune ;ia
3eporJ B 14eAfunHe votxr,o gttoaao l)a3tejnrb la .i tranpau-
lre Htirlt nas e pa me p an u to,,La 3 e p trc i x u p A p e uLL, :ra 3 e p Ho Li .
Koc,vemo-taeuu u tasepuoti ducte nocmurcu.

l, "[a:eporepantr - oclroBara lra rcnoJlb3oBalae HH3-
KorlHTellcuBublx (0,I - |0 Br/clrr) Jta3cpoB no urc;tytouthr,l
Han pa BreH hqM:

- eoroaxfiaMhqecKas repanuq nlff ,,IeteHnR 6aKTepH,
arbHbrx, Br-ipycHbrx H fpu6KoBbtx nopaNeHlir c"tr.l3ucroii o60_
J]OqKH nOJ'lOCTi,i pTa Li tP ;

- $orouoautllxaquq KpoBH ucnoJb3yercfl npl.{ Jle-
,reulir.j IZEC, 6pouxua,rlHoii acruu, n:seurori 6ore3Hx )Ke-
ayaxa u l2,nepcruoli xr.iutru, rHofiHo - ceflr,t,lecKux 3a6or',1e-

BaHHii B fuHeKo,rorua, npoKToJIoft 4 l-j ypoJlofltH;

- BHyrptBeHHoe Jra3eploe o6"ryqeHue KpoBH B KapA,to_
JlOftiH, 3HAOKpl.iHOilOfua, fr-iHeKorofllk, ypo!'1ofH{, aepMaTo_
rrom h r-l ap. o6,racrsx.

2. JIa:epnan xxpypf xq HciroJtNyer BbtcoKor{HTeHcfi BHbre
( l0 Br - l0 xBr/cu2) ,ra:epu u 4 :SQexra J,ra3epHblx rex-
trorornti : replr utecxltti, nexatrtecxfi il, $oroxllMUqecKut
u sQ$eKr cBapK{ 6xorKaHeri.,Ila:epHsrri cKarbne,lb no3Bo -

rrer aeJtarb cBepxroqfrble pa3pe3bt 40 i\4HKpoHa r..t ycTpaHfiTb
pa3Jli-l9Hb]e c0cyaucTbre naToJofl.ru c Ml_.lHt_jMyMOM OCJlOX_

HCH H,

3. Iatepnar KocMeroJlorrg h aep[taroJton4g - ra-
3epHblr.r ryl B xoxe noLloluae,rca eudoxponol:opanu a

onpele"reHH0N{ lHana3oHe aJ'lH H BOJ]H, HalpHN{ep, Ar''If opaH_
xeBoro H 3eJ'teHofo clexTpa sto ee.voe,,Lo6un Kposu, Mfl
KpacHoro cIexrpa - ne,,LaHuH Bo/Ioc, anfr ZK cnexrpa *
tuLemoqHafl eoda. fiaunoe HanpaBJIeHUe pa3BUBaeTCt

BecbMa arHai\'tHLlH0.

4, ,rlaaepHal alrarHocrnKa - o6,laaaror eurcoxoii .tys-
crBureJ'rbHocrblo Li nprMer{qerca,4"lfl paHHeti ahafltocfllKH
paKa, KarapaKrbt. pasubrx 3a6o,'leBaH]lii xpoeu u ap. C ux no_
ivoulbll H3yqaruT cBepx6btcrpbte ItpolLeccbl Sorocuare.:a u
$oro6uoxrlir,rutecxtx peaKt-ll.iii, napaMerpbt reMoAr.{HaMHKLt B

BpoBeHocHbrx cocyrax, KoJuLlecrBo Lr fl oaBuxHocrb 6aKTepxil
B )l{tllKocTflx.

l,l:yveule neqarHbtx t4 sreKrpoHHbtx o6pa3oBare,tbHbrx
rjcroLrHHKoB H pe3y.itbraroB Hay\Hbtx uccrreAoBaHHrl flo fic_
nOJ'lbiloBaH h o,ta3epHbtx TexHo,r0rIti B xleAHUHHe r]oKa3bl _

BaroT riar LrHe paaa npo6,teM KoHcTpyKThB HO, TeXHO,!Ofg,
qecKoro, o6pa3oBare,rbHoro, t(aApoBofo I $taaucoeoro
o6ecle.reHtl rloAAepx{Kli HI,IP u OKP no,ra:epuoli lreaa-
ur-r He.

Oco6oTo euLlx{aHr.ifl 3acny}KllBaer aocroBepHoe Bblsc-
HeHxe npHponbr pa3J'tH,tHblx NlexaHH3MoB ao:4elicraln 

"ra:ep_
Irofo l.t3Jry'.{eHHti a 6HoTKaub:

a) 6xoAecrpyKl(xq (.lasepnar xzpyprun) - KpoBeHacbr-
uteurrat 6uorxarro HarpeBaercs Ao BCKInaHr-rr (>1000C) n
o6pa3oBaHnr rpoN,l608, rofllouate.qer)i llauteulm npu :rov
Mofyr oblrb fextonno6xH kJlh nJ'la3Ma KpoBx l.l KreroLlHaq
Bona; o6,11/eeHHarr 6 orKaHb npu >1500C o6yr,rusaercn, npu
>3000C oua HaLrHHaer Hcnapflrtcn u ,la:epulli r'r1,^t pacce,
Kaer 6rorKaltb;

6) repmnuecxur)i e$rferr (our<orror.rs.l - Bo3HIKarcu{Ht't
f13 3a Pa3HOCT|i Tetv epaTyp i!1e)KIy noBepxHocTHbtMri rj BHy-
'|per rH t.1i\'t u .racrfl tv h o0'beKTa. npHBonrutHi:j K pa3pyLxeHUro

onyxor'leBbtx KJleToK,

e) cenexrunnlri {rororeprrro,r r s (Aepuaro.norua, xocnre-
TOJ]Ofuq) xpoMoQopots; McJraHxH - B nj,iara3oHe or 610 ao
1100 uu, rel.ror,ro6tiH B rfr.iara3orle or 480 lo Sg0 nv, r,;ne,
roqHar Bora 1040- 1500 H[4 r,rHreHci.lBHo nol]outalcua-
3epHoe H3iyeeHue, uro u npueo4rr x $oro,tH3y 6uorxaHh.

KoHuenuurc cereKrH BHoro Qororepvo,r lsa pa3pa6ora,tH
P AHrepcou I [x. I1:pprzLu (CIXA) e 1983 roqy a,rn o6t-
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frcHeHfi9 !!{exaHH3i\4a 83aHN1O,lekCT8Hfl ula3epa fi 6HoTKaHh.
I4:o6pereare Spaxuuonuoro rporoJrfl3a e 2003 ro,ry I pa:-
pa6orxa uoastx jp6HeBblx Jla3epots rrq oMoJ,loxelufl Ko)KH
pacuhpr-.irtt B0314oxuocrr.j Ll aoxonbt,la3epHoli KocMero_
J'tof t-i H.

IZ:yveHle eltarHblx u l"teKTpoHHbtx o6pa3oBa.re,,rbHbtx
rcroqHLiKoB n pe3yrbraroB HayqHbrx liccreAoBaglti no lc,
Iloi b3oBaHr..t to,ra3epHbtx rexHo"rof L{tj B Mer:Lhul.IHe troKa3br _

BarcT HarhqHe MHox<ecrBeHHbtx npo6"reu texHavecxoro, op_

,t ureparypa:

,lt\ xrya.luxocrs. Crr,apr ,rri .H2oct i rit.a rdt,tr\4acr Br.-
faoyuec \1ecto cpclh \fo'ir.9ccK rr, rr6olr, eottzrr:.tcxo-o
eo:pacra 12, c. l6l. Axrya,ruuocro npo6,retrr,r caxapHoro Ara-
6era onpeAusercn ero 6o,ruuori pacr l pocrpa H eHHocrbro H Hc-
K!.lrcqrre.rrbHo 6brcrpbl\,1 pocrotl 3a6o,l eBaeMocrn. [3, c. Zl3].

3a noc,teasne 35,rer e V:6exhcraHe KoJlr_.{!ecrBo 3:rpe
tucrpHpoBaHHbtx 6o,lt,r-tutx C{ yBc.fr.t,lu,,locb o 4 pa:a n co,
craeu,lo I l7 rbrcrq qe,loBeK. 3rfi _larrurre le orpar<arcl1eiii
crsurenLuoii pacnpocrpaH€ftHOcr C,[ B V:6exHcraue -fax,

npnBeIeH H ble 3n utet\4 uoJtOI t4iteCKf te kcc",tellotsaH fi 
'| 

ItO pac -

npocrpaHeHHocrri Cl] xar< a Y:6exscratre, raK H ts apytux
crpalrax oKa3bitsaror, 9To ucrH|l]toc lioJ _jqecrBo 6o,1bHblx
CA e Hccrorsxo pa3 (3-5 pa3) BbtLUr. no cpatsuelfrrc c 3apc-
fr.jcrpt.ipoBaHubt[1t] | I, c. 18].

[e,r u lrcc,te4oeanul. Ha ocnosasrrl ,la6oparopubtx lrc-
caeroeauuti H3y\HTb cBr3b nopa)r(eHHff ceptelt H o - cocylhcro li
cucre[4bi npH CA. I runa yaereri 7-18,rer esasucunocru or
H nJIlrerbHocrH 3a6o,te BaH Ht.

faHh3auHoHHo-r(aapoBofo H cpuuaucoaoro 06ecIIeqeHr_.1r,

H e o 6x o/lr.i i\.i o cTb Har'laxfiBaHUff tocyAapcTBeHHo,qacrHofo co-
rpytrHurecTBa.

floasern hroru, xlo)<Ho orMerr,irb, qro 6ynyqee ,la3epHbrx
TexHoJlofHi ts Me/xHul-iHe 3a Kot\tIJleKcHblMtr MeroAaMu Jre_
LreHi-rr, pacuhpllB cteKTp Bo3leiicrBan na nopaxeHuuri
oplaH He ToJrbKo Jra3epHbiM, Ho TaKXe lvafHIlTHblM !t cBe_

IoBbri!{ hrityrlelr,4rvq. Ko\4nbrctepHbtii [4oHl.lTopt]Hr npoBe_
AeHfir H aHari.t3 3QQeKTHBHocrli reqe6Hblx npoqeAyp.

Marepla"r fl MeroAbt xccJleAoBaHlte. O6c,reaoeaso 30
aereri B Bo3pacre or 7- 18,rer (cpeaHxi Bo3pacr l2,b) c Ctr
I tuna, rocnura,ru3upoaaHHbte B-.lercKoM orAeneHux pC-
HflMLl 3Haorpuuo,roruu. flpoAo,rxlrrerrbHocrb 3a6ore-
BaHHr COCTaBUJ0 0T HeCKOJtbKI.jX AHeii IO 9_,rer. Cpeau Ha6nro_
Aaevstxletefi 6r.r";ro 2l teeo,txu (70o/e)n g,va,rrvuxoa (30o/e).

V 2 1 6o.,r ouurx ( 70 o/o 
) a,r ure,r tuocrl :a6oreBaHUfl He npe -

surulet,ra 5,rer, a y g 6oluuux (30o/o)- 5,ler a 6o,ree.
Merojlr,t HCcJteAoBaHhr:

,rla6oparopHste l\tero/tbr [ccreloBaH fin - o6uuh auarat
, xpoou, 6r.ioxlrvl,tecK ri aHa,tH3 KpoBU.

Pe:y.llrarlr n o6cyxaexte:
I-layu 6u"qo BbrrBJteHo cJleltyrcuue u:lreHeuua. flpa o6-

cJleaoBalrnu 06ulcro alaJth3a rpoea 6stat BbtgBJteHbr cJIe-
nyoltHe k i\ clehte. adeytit refKni cTeneir,l oflleqaJ]ocb )
I I 60r bH brx ( 36,6 o/o ), n pol a,rrnular cHUXeHr.jei\,1 KoHueH _

TpauHu TeMof,ro6Hrra ao 100-120 r/,r. Asevug flffB,tflerce
eacroi ocito)KHeHr,iii xpoluvecxrx aa6oreaaHufi .
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