


XAPAKTEPHI,IE OCOBEHHOCTI4 II OEJIACTI4

IPI,IMEHEHI{q IA3EPHbIX TEXHOJI OfVIn B MEAI4TII4HE

Hfiq:xot{osa 8. 3., Elxapc rcui.t zo cyuue epcumem, e. Eyx apa, p e cn. Vs6 e rcLtc mau
Ca{apona P. C., Eyx apc xt,t zi z o cyH us e p cume m, z. Eyxapa, P.e cn. ys1ercucmau

Blaro4apr orHocl4TelrbHofi 6egonacHocrfi, 3KoJrofurrHocru, xovsopra lr

BbrcoKoft ne.re6Hoii oQQerrnrnocu4 na3epHbre rexHoJtorr.rr4 HaxoArT Bce

6o;rsuee pr4MeHeHue B paKTur{ecKofr uelHquHe. 1962 r. rrpvH_qro cqrdrarb

HaqaJroM npuMeHur na3epoB B MeAr4rlr.rHe. Bpau - rocverolor JI. fonguan

(CIXA) nepBbrM n t yAanetufl Taryr.ipoBoK n rrcnpaB;reHr4r KoxHLrx ne$eKToB

npr4MeHr4rr py6uHoetrfi na3ep c,4JlrzHofi BoJTHLT B 690 u*t, cogAauuuft 1960 ro4y

T. Mefivranonr (CilfA) Ha ocHoBe pa6or laypearoB Ho6ereBcxoii npeuuu no

$usaxe aKaAeMr4KoB H.6acoea r.r A.llpoxopona, g.TayHca (CIXA) t2,5].

B I963 r. Kaplrioxnpypf f . Marry$ BrrepBbre r4cno;t 3oBaJr py6anoerrfi

na3ep .{nr y!.anenr4fl arepocK;reporr4.recxfix 6rxrxex. T. flo:raul.r u f . Xaro n

1967-1970 rr. ycnerrrHo nprlMeHxnr4 Nd:YAG l.r CO2 :ra^:eptr B xripyprrzr4 14

fuHeKoJrorHu (r.r: 4auur,rx pandia.ru, aarop CepAroxona Orsna, acnupanr MfV).

B 1964 rosy 6nr pa:pa6oraH (V. Bprz4xec ra X. 3prpeSr, CIIIA)

aproHoBrlfr fla3ep HenpepbrBHoro r.r3JlyqeHtiq c MaKcr,iMyMaMr4 norrtorr1eHl4s B

eu.qralaofi o6.nacru 488 Hr'a z 515 nv, V@ Ar.rana:one 351nlr u 364 sw c

MorrlHocrbro ao 1 50 Br, .rro o6ycronnro ruuporui cneKTp efo riprrMeHeHr4r.

B 1964 roay B CIIIA 6unu paspa6oranrr Heo,4unoaui (Nd:yAG) u

yrneKr4cnorHLrii (CO2) Jrra3epbl. Hau6o.,ree yAaqHHM oKa3arrc, CO2 na:ep (Ha

cMeclr ytreKr4cJtofo ra3aj a3ora H feJrr4t, UIe CO2 o6ecne.{ueaer u:ryvenue, N2

- HaKaqKy BepxHero ypoBHr, a He - onycroureHne HHxHero yponnr), y

Koropofo ti3llyqeHr4e uMeer Hefipepunusri.t xapaxrep, c 4ltrHotT gonnu 1060

Hu. Kle'roqna.s Bora xopo ro norloul"aer ero n3nyqeHue. A rax KaK Mrrrr4e

TKAHU Y TICIOBCKA B OCHOBHOM COCTO'T I43 BO,{bI, TO CO2 JIA3CP CTA.III4 I,ICIIOJ]I)



3oBarb KaK cKMbneJlb. flptt :rorra KpoBonorepn 6uorxantr MIIHUMaJIIHLI 3a crrer

6rrcrpofr Koarynruvu KpoBr4 MenbKr.rx KpoBeHocHbIx cocyloB Lr paH6I 6rtcrpo.

3AX14BJI'IOTC'.

'1969 rol - paspa6orxa EepBoro r{M[yJrbcHoro Jla3epa Ha Kpac]4Tentx,

no3BoJrr.rJro co3Aarb s 1 980 ro,qax prA r4MnyJrEcHrrx rla3epoB Ha KpacI4TeJItx:

poraMr4H - 6X, pogarrrun - C, oKea3r4H - 17, ot<casau- 1 g norz\4erl4r-

MeTaKpuraTe, KoTopr,re MofJrr4 y.IIaJrrrL Kanr4JrJrrpHbre reMaHffioMbl, poll{Mbre

nflTHa, Taryr4poBKr4 r{ ,{cnpaBurL ge$exrri roxrt. Jlasepu Ha KpacL{TeJItx

pa6oraror B HenpepbIBHoM, I4MnynLcHoM Ir I4MEyJIbcHo-nepI4oAI4r{ecKoM

pexhMax B [rr4poKoM Ar4ana3oHe cneKTpa or 6ruxsero I4K ao 6nuxHero Y@.

3ro noseoru,'ro pa3BxBarb ra3epHylo KocMero;rofl4lo u,uepMaronofl4ro,

paclxlrpr.iTb neperreHb 14 noBbrcr4Tr, KarrecTBa MeAr4ur4HcKrrx ycJryf.

1975 ro,q - palpa6orna flepBoro 3rcr.rMepnoro [a3epa. 3xcurr.tepuste

ra3epbr oxBarbrBaror eecr Y@ .{fiana3oH: Ar2 (1,26,5 nr'r), Kr2 (145,4 nllr), Xe2

(172,5 urt'r), ArF (192 Hv), KrCl (222,0 aw),KrF (249,0 nnr), XeCl (308,0 ttu),

XeF (352,0 uu), 6:raro4apq qeMy, o6nacru r4x npr4MeHeHl{.t B Me,u4IILtHe 14

neperreHr, 14 MeAr.rur.{HcKrix ycnyr BecLMa rrrr4poKr4 (ns gaunrtx Pocnarerira).

1990 rr. - nonynpoBo.qHr4KoBble na3epbr pa6orator e V@-, eLIAIaN{oM I4lI4

tr4K-truana:osax (or 320 nu ao 3200 uiv), n ravecrse axrueuofi cpe4u

npr4MeHrrorcr nony[poBoAHr4KoBr,]e KpllcraJlrtt. CeroAss r43BecrHo 6o;ree 40

nolynpoBoaHl4KoBbrx MaTepI4aJIoB 14 AI4OAOB, Ha OCHOBe KOTOpLTX CO3AaHbr

pa3ll4qHbre Jra3epbr. Oco6o cleAyer orMerrrrb reopvecxrafi exnag Ho6eler

cKofo Jraypeara no $u:ure sa 2000 ro4 aKa,qeMr4Ka X.I4.AnQepona n

pa3Br4Tr414 AaHHoro HarrpaBJreHr4r - cBerou3ryrlalorutre rerepocrpyrrypu [6].

2000 - ssre fopr,r crairu nepr4o.4oM rrrr4poKoro pacnpocrpaHenur Jra3ep-

Hblx MeToIoB lerleHr4q, KaK o1Hofo r{3 caMLrx nepcrreKTuBHblx uanpaeneHui
F

coepeueuHofi MeAI4ur4HbI e Eepone, Cl.TTA et a3l4arcKItx crpaHax Mnpa.



B :xononar.recKr4 pa3Br.rrbrx crpaHax ur,rpa (CIIIA, KHP,. fepnaauur,

@pauurzr, frnouus u lp.) ceroaHr HacqtlTblBalorct AectrKlz rblctq

npegnprrrnii, npol43Bo.ulltrll4e ra3epHoe o6opynoeatrue u 6onee cra rLlctq

KJ]HHI4K, OKa3brBaloulr4e MeAr4rII4HCKI4e ycJlyfr.I Ha OCHOBe Jia3epHbIX

rexHo;rorafi. Mrzpoeofi ra3epHLlfr pLIHoK HeyKnoHHo pacrer, noAeJIeH MexAy

$rapuauu CllIA, EC u KHP, o6'seu npo4ax n 2000 r. cocraBut $70 u,rpa.

crarucrr4rlecKr{e AaHHbre 2a2001-2016 rr. orcyrcrBylor.

Cnpanra: B Pecny6nrarce Vs6exucraH na3epHl'Ie rexHororlil4

npr4MeHrroTct B ocHoBHoM B r{acTHbtx KJtI4Ht4Kax Anr reqeHllt rxl{poKoro

cneKrpa sa6oreealrr4fi. Cor:racso,[aHHLrM cailra www.goldenpages.uz

rlocelqaeMocrr, pa3.4era <Jla:ep-noe reqeHr{e n TaurxeHre, e Vg6enncrane> c

06.07 .201I r. no sacrorulee BpeMr nocrr4rra 10059 pa: r.r 3a nepxoA aBrycr

2016 r. - cenrr6ps 2017 r. cocraBr4Jra 3363 o6paureuuii, vro noKa3LlBaer

yBent4qeHLle cnpoca Ha MeArirIr4HcKr4e ycnyrtl.

flpuueHeHue na3epoB B Me.qtiilliHe M r<Ho ycnosHo pa:lelltrs Ha 4

HanpaB-reHnr: nalepomepanun, nazepuoti xttpypzuu, tatepuou KocuemoJ'to?uu

u nasepuoi duazuocmuxu, KoropLre B cBoro oqepeAL no.qpa3AefltrcTct Ha y3Klre

cneqr{ajrBHocrr{.

l. Jla:eporepanxs oxBarLrsaer 6oree 20 uanpauesuit neqeuus

pa3rr.rqHlrx :a6oreeaHr.rff c [cnoJ]b3oBaHHeM Hrr3KoIrHTeHcI4BHEIx ( 0, i - 10

Br/cn2 ) na3epoB. Han6o,ree Ar4HaMriqHo pa3BrrBalorcr cneAyloulre

HanpaBneHr4r na3epoTepanfi x :

- Qoroalt HarruqecKag repanuq Anr reqeHr4q

BxpycHbIX u rpr.t6xonrtx nopaNenufi c.nu:ucrofi o6onoqru rroJrocrr.t pra r{ ,{p.;

- QororuoAaQr{Karluff KpoBr.r rrcnonl3yercr npr4 Jreqerri.ru I4EC, 6pou-

xuarssoi acrMbr, r3BeHHofi 6ole:su xeJryAKa n 12-nepcrnofi KI4rrIKr4, mofino-

ce rr4qecKr4x ta6oreeaHr.Tii B tl4HeKofloftili, npoKToJIofI4I4 ri ypoJrorr4r4;

6agrepnuruux,

- BHyrpHBeHHoe .,ra3epHoe oOjryveuue rpoau (630 HM; Kypc JreqeHlit



1,5-2 rrrBr B TerleHrre 7-I0 uteit no 15-20 vuu.) ucnon*yercs B KapArloJroruz,

3HAoKpriHoJrorr.ri, fl{HexoJrorr4r4, ypoJrorrru, AeMaro;rorr4r4 u .4pyfl4x o6racr_rx.

2. JlarepHar xupypnrq r4cnoJr63yer BbrcoKor.rHTeHcreurre ( or 10 Br

.qo 10 KBr/cM2 ) :ra:epsr u 4 pauruu:rr',tx oQQexra Jra3epH6rx rexnoloruii:

replnrvecrrfr, vexannqecr<nii, $oroxlluuuecxrafi u e$Serr cBapKr4 6uorxanefi.

Jla:epHsri cKa,rbneJrL rro3Bolrrer Aenarb cBepxroqHbre pmpe36l Bnnorb Ao

ML{KpoHa u ycnelxHo lequrr ga6o,teBaHr{r cerqarKu Nta3a, ycrpaHrrb

pa3rr4quLre cocyAT4crhre rraro;rof r4r.r c Mr4Hr{MyMoM ocloxnenliii.

3. "Ila:epHan KocMerororuq n AepMaroJrorr.tr - laaepHsrfi [yr{ B Koxe

nofroruaercr eudoxponoQlopaMu B orrpe4eJreHHoM Ar.rarla3oHe AJrr4H BoJlH,

Hanpr4Mep, Anr opaH)r{eBofo tr 3ereHoro cnexTpa zro ze.uoztto6uH Kpo6u, r fl
KpacHoro cneKTpa - .MeraHLtH 6oitoc, lttx I4K crreKTpa - xremoquat eoda.

lloa6op InI4Hy BoJrHLr, MorrlHocrr rr AJrr{TeJrLHocrb Jra3epH6rx r4MrryJrr,coB,

Koropble o6ecne.ruealor 3OOeKTr4BHocrL re.re6Hrrx npoqegypoii u

v rr H rr M lt3auHlo oc'loxH eH H f .

4. Jla:epnan auarHocruKa - o6HapyNenne paKoBl,tx onyxoleft B oHKo-

rqofl4l4, feMaToM B TpaBMaTOJrOfr4r4, r{3MepeHL{}O apTepllanbHoro AaBneHr4t }I Ap,

Mero.{r,r :ra:epuoii MaKpo- r.{ MriKpolr4afHocrrrxr.l o6:ra.qanr sbrcoxofi

qyBcrBr.{Tenb Hocrb}o I4 3Haqr{MLl .ula paHnef nuafHocrl4K]4 paKa, KarapaxTbi,

pasnl4rrHblx ga6o-reeaHui KpoBr4 14 np. C ux noMou{bro u3yrraror

cnepx6r,rcrplre npoueccbr Soro-cunre:a rz Qoro6uoxraunqecKr4x peaxrufr, a

TaKXe OnpeAerrloT MMLre cKopocTr4 KpoBoToKa B cocyAax, KoJrrzqecTBo 14

noIBHx<Hocrb 6axreprzfi B xr,rAKocrrx t4 T.n.

OIHaxo, axryaltHoii r.r MHororpaHHoi npo6letrofi ocralorcr r4ccJre-

,(oBaH[r MexaHI43MoB no:1efr ctnt,t-r na3epHofo ]i3JryqeHr4r na 6zorragta.

B gacrosqee BpeMr Ha ocHoBe HaKoTIJIeHHLIX Hayr{Ho-
F

3Kcrrept4MeHTaJrbHbIX AaHHLIx pa3nl4qaror cneAyroune MexaHu3Mbr Bo3AeIcrBl4_fi

na3epHofo lr 3JlvLreH u fl na 6uorrcaHs:



a) 6uogecrpynqrq (na3epHar xr4pyprr4r) - KpoBeHacBIIrIeHHaJL 6norrant

Harpe-Baercr ro BcKr4naHriff ( >100 0C) u o6pa:osaunx rpolr6on,

nouorqarou1efi Mr4rrreHbro npr4 groM voryr 6urr reltomo6us I4JII4 rIJIa3Ma

KpoBh 14 KJlsroqHar no4a; O6nyveuHa.q 6l4orxanr npr.r > 1 50 
oC o6yrn""u.r.",

nfiplr >300 "C Har]r4Haercr npouecc ucnapeHr'rq o6egsoxeuuoft TKaHu tr

Jra3epH6rr.r nyq pacceKaeT or4oTKaH6;

6) reprur.rvecxlrfi r$$err (oHxonorux) - roropufr Bo3HuKaer ti3-3a pa3Hocrll

TeMneparyp MexAy noBepxHocrHbtMu 14 BHyrpeHHrrMV .l'acrsMtl o6rerra,

npr4BoA-rqaJr K cr4nr,HhrM AuHaMr4qecKV M 3QQeKTaM u pa3pyueHlilo

onyxolreBblx ruIeToK.

a) ce,.rercrueHLrfr $ororepvrolr,rr (Aepvaronorrr, rocrrreronorlax)

xpor.ro$opoe: MeraHr.{H * B Ar4arra3oHe or 610 go i 100 }rNa, reMorro6nH e

Ilrana3oHe or 480 .qo 590 nrrr, KrreroqHar Bo.[a 1040- 1 500 HM rrorror]aror

na3epHoe u3nyqeH e u. aaree nponcxoal4T $ororu:. Kos[en{uro

cerreKruBHoro $ororepnorursa pa:pa6ora,rra P. AHgepcou ll !x. lleppuu

(CIXA) e 1983 r. .trq o6'bqcHeHufi MexaHr43Ma B3aHMo-aeficranr la:epa t,t

6l.iorxanl.r, r{To ycKopl4no paspa6orxy HoBbIx na3epHblx cucTeM.

Orlrerrl,r, rrro r43yrreHr{e MexaHr43MoB sgafivo,uefictsut na3epHoro

I43nyqeHl'rr c 6uorxangro B 3aBucr4Mocrr4 om pa1owtx napalrrem.pos na3epHbrx

cucrev rpe6yer npoBe,qeHr4r p.r4a SyHgaNreHranbHbrx u npr.rrua4urx HIIP.

tr4:yveuue neqarnbrx r4 3neKTpoHHbrx o6pa:oearenbHr,rx r4cror{HrrKoB 14

pe3ynbraroB HayqHbrx racc:re,4osaHfiii IIo ucrroJ]63oBaHrr]o Jra3epH6lx

texHolorlrfi B MeAI,ItIuHe noKa3srBalor HaJII,rqI4e NlnoxecreeHisrx npo6leu

TexHIlqecKofq, opraHr,r3aIIIaoHHo-KaApoBoro u SraHaHconoro o6ecneqenut.

llo.4eeAr HTorr4, MoxHo orMerfiTb, vro 6y.uyruee Jra3epH6IX TexHonorui

B MeAr4Ur4He 3a KOMIIIeKCHLIMT4 MeTOIaMI4 JIeqeHUt, pacur4pr4B CneKTp
F

eo:IeiAcreuq Ha nopaxeHHufr oprau He roJrbKo na3epHbrM, Ho raKxe



MafHr{THbrM ti cBeroBsrM fi3jryr{eHl4eM fi nojIHbtfi KoMnllorepHr,Ifr ronrponr

npoBe,[eHr4t neqe6nsrx fipoueAyp v aHufil3 I4x pe3ynbraroB.
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