


Uto T e nas

e CnoBo JIA3ER ; 3TO aKpOHUM, o\%
paclumndpoBbIBaeTcs, kKak Yc neH Befa nyTem
BbIHYXXOeHHOU 3MM6&M I/I3nyae ((L) light (A) amplification
(S) stimulated by the (E) emis |onq£ B:) radiation) n onucbiBaeT

cnocoO reHep uwu%aefa-i

* Bce nasepbl ABNGIOTCS oN >\f \MYC\MHMTQHHMM

KOTOopble paboTarot NyTEM HaKauyMBaHUS (Bo:i@mp,el-m;l)
aKTUBHOW cpeabl, eLEeHHON M BYMSA 3epKanamm,
OOHO U3 KOTOPbIX JIPO B U3NyYeHus. AKTMBHas

rasooopasH ) KMOKOM nnu TBEpAOM COCTOAHUN U
KOTopHe np 3036y>|<p,eHMM AYyTeM HarHetarowler
nevicTeuA GyayT reHepupoBaTh NasepHoe uan ye/l-l\q.e T.C.
ucnyckartb usnyieHue B Buae cBeTOBbIX BOSH x{
pA

(Ha3bIBaeMbix poToHaMM). Hakauka XMOKOCTU U TBe



asepHoro

Jlazep - aTo ycTpOMUCTBO, KOTOpOECO3AaEeT U yCUNUBaeT
yskm UHTEHC iV fdrepeHTHOro ceeTa

i e~

KONMUMUPOBAaHHbI IasepHbI cBeT -
1, YTO O3HAYaeT, MOHOXPOMHbIN, JlasepHbIn CcBET -

4YTO OH COCTOSALNN N3 KOrepeHTHbIN, YTO
nepemMeLlaeTcsa B OAHOrIo uBeTa uin O3Ha4ae€eT, 4YTO BCE
OO HOM y3KOro gnanasoHa CBETOBbIE BOJSIHbI
HanpaBneHun ¢ LBeTOB. Y 00bIYHOIO nepemMeLlaTcd B
OYeHb ManeHbKNUM CBETa O4YEHb dra3e BMecTe Kak BO
pacxoXxgeHvem : LLUIMPOKNK AnanasoH / BPEMEHWN, TaK N B
[1a)ke Ha OYeHb ONVH BOIMH UInn NPOCTPaHCTBE

oonbLune LBETOB
-\ /

COLUMATED MONOCHROMATIC COHMERENT

Lcs-c-r light
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White Itgh' — > / \

" 5 White light
[noncollimated) White light {noncoherent)
[complete visible spoctrum)



anIMeHEfJ/Ie na3gpos
CeFO,EI,HFIAJ%a3eQ(I3I Lumpfimv)mﬁfemromﬂ B

MeauLUMHE, NPou3 ou,g"zﬁ%, CTPOUTENLHOM
MPOMbILLQEHHOCTY, reofje3nmn, ObITOBOU
3NIEKTPOHNKE, HAyHBOW aRapaType 1
BOEHHbIX cuctemMax. CerogHa
MCMOb3YI0TLA
nasepos. OHU ABNAOTES BOCTaBAAOLLEN
TakNX NPUBBIYHBLIX YCTPOWCTB, KaK
LITPUX-KOAa, Mcnonyyem\bﬁ B\,
cyfiepuMapkeTax, CKaHepbl, -a3ebHJ,:Le) %
MPUHTEPbI U NPOUTPbIBATEN KOMMAaKT- \

e B oSVl o)




[IpumeHeHue nasegos B

* [locne M30§E€T6MIQ 1960 roay
py61HOBOrO Nasepa, 6bid )‘lpe\vI OKBHO MHOXECTBO

ero noTeHUManbHBEIX ApuMerasvili. B obnacTu
MeONLNHbI BO3MOXHOCTM FIQ&?DOB cTanu
pa3BMBAaTbC 6b|ea'-p/e}d\ ocuﬂ@;g;na, Koraa Obis
M300peTEH fagep Ha AWOKCUAB.yTRepoaa, KOTOPbIN
BCKOpEe gan Xupypram BO3MOXXHOCTb BBIRQITHATb
OY€eHb CNOXXHble/Afiepaumnun, Nc q;C))TOHbI

b Tena,

asag ObIno
NOYTU HEBO3MOXHO BbIMNQIIHUTS, MPU MUHUMATbHOM
pucke-ur AnckomMmdopTe o nagmeﬁ{a. Eye
KOpOFKNEeA3eneHble) nasepbl UCMOMb3YITC nns’
"CBapKK" OTCNOUBLLIENCSH CETHATKN, YU UCMOb3YHOTCH
Ong pacTsaXeHna monekyn benka ans namepeHus



[TpuMmeHgHUe na3e|gf93 B

« B 1964 rogy 6bina @b ¢ FHOJIOFIAd4drs npymeHeHns

py6uHoBoOro nagepa ons neyex * NPUBIIEKNO
BHMMaHuWe Bcero mupa. B 1967 reay n onbITKE yAannTb Kapuec
U NoAroToBUTbL nonocﬁrnpgnomgu OMHOBOro nasepa, HO He
CMoOr nsbexartb NoBpeXxaeHnsa nynbibl 3yb6a, HECMOTPSA Ha

Xopoluue pe3yrnkLTaTthbl, NONy4YeHHBIE|Ha 3BreYeHHbIX 3ybax.

NosaoHee, noaoQHbLIe-6a3eB8Ie nccneaoBaHus ¢ nasepom CO2

TaKXe CTONKHYJIMCb C 3TO f ne ~4TO0ObLI MUHUMU3NPOBATL
BIBHOrO

HaKonrieHne Tenna, BMeCcTo He ny4yeHus
ncnonb3oBanuchb MNMNynbCHbLIe nasepsbl. JanbHenwme
nccnenoBaHus NPOABMOHCTPMpPOBAru, YTO flazep-MoOXeT AaBaThb
HebonbLOoWN MeCTHbIN BHecTe3u / eKkT. JanbHeuwune
pa3paboTKu npuBesin K , /
npocBeprMBaeT aManb U AeHTUH NONHECTHIO.
coxpaHsieT bonbLue 340poBOM TKaHU 3yba. C cerogHALLHUMMU
nasepamMmu npakTM4eCcKn HeT HeXXernaTeribHOro HarpepaHus, HeT
lwyma n Buopauumun. Nokmaaa cromatonornvyeckoe Kpecrio,
OGONbLIMHCTRO NALMEHTOB He olyLann 6enu;, UM He Hago 6bINo
AOXNAATbCA," MoKa nponayT AencTtemne a”€CTeﬂaKa U OHEeMeHue, U
He UCTIBITLIBAIIN NOYTM HUKAKOro nocrieonepaumoHHO /
p,ucxomcbo%. JTa3epbl TOYHbLI U NPAKTU4YECKU 6€30051e3HEeHHbI U
MOryT U3MeHuUTb Balwie MHeHUue o noceweHnn ctomatorora. OHu
MOryT U3BMEeHUTb BCe. ’

n 3TOM nasep



[lpumeHgHUE Na3epoB B

Jlasepbl -370 ;[Igm} %ﬁf MSAMKUX

CTOMaTOHOI'VI nu

TKaHeun, Tak  AJTA camMu oB. B Hawuu gHu
3HA4YUTEeJNIbHOE KOJINYHEeCTBO J1a3€PHbIX

TeXHOJIorn %Wonyqunu
LUMPOKOe NPpyMeH B\ /AN

CeroagHsA na3epbl UCNONb3YHTCA B c&.qyrou.mx
obnacTax CTOMaTosoruum:
v/ [lpodounakru ,_
v’ MapogoHTon@rus AR \

v, OcTeTnyec FICTOMaTOﬂOFI/IFI
A ( \
v M’l\ggnyonomm e G\

v/ [NpoTte3dnpoBanue



ﬂa3epr|e CUCTEMbI B

B HaCTOFI %
MCMONb3YHTCH B IBAOLLEN

I'IpOMbILIJJ'IeHHO |/| npvﬁ 3a nocrnegHue

roabl 06ﬂaCTb Nx pa N ]I'paHeHI/IFI
3HaL|MTen . [lpmeHeHne
na3epoB O erqaeﬂ u,ho oBaHue

3aroTOBOK | ), COBMELLIEHYKE
HapYy>KHbIX p|/| |
MUHUMN3aLUIO O pa ) TXO/0B,
MOHTa) CNOMKHbIX K

9JIEMEHTOR 30aHUU U coo VKEHUMN.
npyMeHsemble B AepeBoobpaboTke, MoryT
BOCHPOMN3BOAUTb RURMNIO, NE eceuleHme NHUN
(06d3Ha9aTb LIEHTP) UMK 2-X UAN 3-X-MEepk
n3odpaxeHune (NPoeKkTopbl). > O\




Jlazepbl B BbIMUCITIUTESILHOW

TEXHUK

- B kayecThe normqe,z/l< PIEMEeHTOB

G\

(g 4 3 / R ‘\
o —— < X
* ONTUYECKaa nepenaya I/IHCbOpMaLI,I/I



JlazepbkB naMmepeHusx

ITazep Takke m HO ncnonb3peaTtb AMA 6€CKOHTaKTHbLIX U3MEPEHUI
reoMeTpu4yeck asmepos (3a3op, LUMPWNHE, TONLNHA, BbICOTA,
rmyobunHa, gunametp). C nomou.u:ro nasepa T§ e MO nony4aThb
KOMMEKCHbIE M3|V|epeH gw

¢/ OTKITOHEHME OT BepTI/IKaJ'IbHOC

¢/ BENNYMHY NJTOCKOCTHOCTU nosep Ho\mq /

v/ TOYHOCTb NPOPUREN;
Cyuwecmeyem 803MOXHOCMb rronyr/a b qu\a*e

]

[l ]

ble 8e/IUMUHbI, maKue,
KakK rnpoaub u ebirnykRoCcmb =

JlazepHble namepuTeriygHbIE CUCTEMbI MO3BONSIOT B aBT OM8TNYECKOM
peXnMe KOHTPONNPOB napameTpbl Npo eMenneHHo
N3MEHSATb NapaMeTPb) MPBY3 OW AMHUN, ECITN NPOUCXOAMNT,
Kakoe Nnnbo oTkrnoHermne. MNpoayKT B aTON xﬁ KCKJTHO3UBEH,
NOCKOmnbKy obraga cnenyrou_mm_" c‘BQMC ‘

BbicokoTO4YEH

[MNo3BoNseT KOHTPONNPOBATL ﬁaquTBo "
reoMeTPUYECK CNoXHbIX AeTanei

He nospexaaer v He paspywaet JﬁBGpXHOCﬁI‘IpOAyKT /

\

Pa6oTaer B f1ip6bIX YCrOBUAX Ha JH0ObIX NOBE XHOCTSAX
Jlerko nHTerpupyetcs B yxe ,El,eI/ICTByFOLLI,yPO NPOU3BOACTBEHHYIO MUHWIO



Knaccudiukauma nasepos

Na3zepsbl knaccal
He npeactaBnsaloT onacHOCTU Npu HenpepbIBHOM HabnogeHnn nnu paspaboTaHbl Tak, YTobbI
npegoTBpaTUTbL NoNagaHue YenoBeka rnog fnasepHoe nanyyeHue (Hanpumep, nasepHbole NPUHTEPDI)

Buaumsblie nasepbl knacca 2 (ot 400 ao 700 HMm)
JTasepsbl, nanyyarowme BUANMbIN CBET, KOTOPbIN U3-3a €CTECTBEHHOW YeroBe4YecKon oTpuuaTesibHOm
peakumm obblMHO HE NPEACTaBMSAT ONAaCHOCTU, HO MOTYT NPEACTaBMATb, ECAN CMOTPETL NPSIMO Ha
nasepHbIN CBET B TeYEHNE MPOLOIMKNTESTIbHOIO BPEMEHW.

Knacc 3a

J'Ia3epb|, KOTOpblEe 0ObIYHO HEe NPUYNHAKOT BpE rNpn KpaTtkoBpeMEHHOM NnonagaHnu B rrnasa, Ho MoryT
npeancrtaBnATb ONMAaCHOCTDL MNMpu HabnoaeHUn C NCNoNbL30BaHNEM 006Mpar0|.|.|,el7| ONTMKWN (BOSTOKOHHO-
OrnTU4eCKas Jiyna uninn Terneckon)

Knacc 3b
Jlazepsbl, KOTOPbIE NPEACTaBNAT ONAaCHOCTb AN Ma3 U KOXKW Npu NpAMOM NonagaHnmn nasepHoro ceeTa.
Jlasepebl knacca 3b He reHepupyroT onacHoe andy3HOe OTpaXeHue, 3a UCKINIYEeHeM nonagaHus ¢
©rn3Kkoro paccTosiHus

Nasepsbl, KOTOpbIE NPeACTaBNAT ONACHOCTb AN [Ma3 B pe3ynsraTe NpsMoro, 3epKanbHOro u
O Y3MOHHOIO oTpaxeHuin. Kpome Toro, Takue nasepbl MOryT ObITb NOXKapoonacHbIMU U Bbi3biBaTb
0XKOr'M Ha KOXe.




Mepbl §e30MacHOCTH

v 3ALUUTA INT1A3 - Bce, kTO HaxoauTCA'B onepaumoHHON, OOMKHbI HAaeBaTb
cneuvanbHble UTHbIE OYKW. Clzeg/, BB NVNA3 Na3epa, MOXeT
CEpPbE3HO NOBPEAUTL POrQB TMATKW HE3aLMLLEeHHbIX rra3. O4ku
OOIMKHbI UMETb OOKOBYIO. % N HEHEBATLCA NOBEPX 0ObIYHbIX OYKOB.

1. JlasepHble 3aWmnTHbIE OYKN OOMKHbI 6 ITb OCTYNHbI 1 HAAEBaTLCH BCEM
nepcoHarnom, HaXO,EI,FILLI,I/IMCFI B yTp MHaNbHOW ONAaCHOW 30HbI
na3epoB Knaccy 3-buxmacet. eT NPOU30MTU OBITyYEHME CBhILLE
MakcumanbHo p 3peu.|eH

2. KoadphpuumeHT no OLLI,eHI/I‘r'I/O
OYKOB ANS KaXKO0W
Officer (LSO).

3. HaBcex nasepHbIx
NSIOTHOCTb M OJSNH
OYKMW.

FIOTHOGTY Na3ePHbIX 3aLLMTHBIX
NHBLBOJTHbI na3epa onpenense ,ciLaser Safety

OTMEYaeTCH OoNnTnyeckKad
bIX NpegHa3Ha4YeHbl

v OTPAXEHMUE~ J1aszepHkin ceBeT nerKo oTpaXkaetcs U HY>XXHOBHMMAaTEIbHO
cneauibsaT 4;

a NMoramMpoBaH
NOBEPXHOCTM. ~ \W 5
v OSNEKTPUYECKAS OI'IACHOCTb BHyTpeHHme yac epa-Haxogarcd

NOA BbICOKMM HaNpPsXKEHUEM U U3NyyatoT HEBUONMbIM Na3epHble nyyu 6e3
BCSIKOW 9KpaHMpPOBKU. ToNbKo cneunanueTbl, 00yMeHHbIe SNeKTPUYECKON 1
rnasepHon 6e30nacHOCTU, aBTOPU3NPOBaAHHbI MPOBOAUTb BHYTDEHHEE




JlasepH opyxue

— BUA OPYXUA HanpaBrieHHOU 3HepLun, OGHOBaHHbLIU Ha

UCNosb30BaH NIeKTPOMArHUTHOI o eHMﬁ
BbICOKO3HEpreTudeckux nasepoas..Hop owmnu achdext J10
onpeaenseTcs B OCHOB Mg'lepmome WYECKUM U yOapPHO -

MMNYJNbCHbIM BO3aeucTBume J1a3epPHOro Jjiy4a Ha ueslb.
B 3aBUCUMOCTM OT NSIOTHOCTU NOTO d3€epPHOro nafnyvyeHumsd 3mm
B

BO34EUCTBUA M ryT‘W

HOMY OCJienieHunto
YyenoBeKa Unu K paspyLuen 1’2 ny, Thbl, camoneTa v ap. B
nocnegHem criy4as B pe3ynesra )BOT  eCTBUS

ria3epHoro fiy4ya npovcxoanuT pacnnaerneHue unu ncnapeHune
obono4yku nopaxaemoro oonekra. lNpu [OCTaTO4YHO-66T1bLLLOW

NSAOTHOCTU 3HEpPruun NyfbCHO HapsAay C TennoBbIM
ocyLuecTBnsieTca ygapH 2,\00ycnoBneHHoe
BO3HUKHOBEHUEM NNa : |

B HacTosilee BpeMs B CLUA npoaonx I N0 CO3AaHMIO

TpaHCNOPTHOTO camorieta BouHr-747 n nocje 3aBepLueHUs
npeABapuTeNbHbIX UCCriegoBaLun nepehéll B 2004r. K aTany
nonHOMac:#?GHoﬁ pa3paboTKn. | . \ _

Mo cocTosAHNIO Ha cepeaAnHy 90-X roa0B Hanbonee oTpadoTaHHbIM
cYMTanoch TakTM4YecKoe riasepHoe 'opyxue, obecneymnBsarollee
nopaxeHne oNTUKO-3NIeKTPOHHbLIX CPeAcTB U OpraHoB 3peHus

LIS FNAIDAL"™S
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——J]azepHoe conpoBoXxaeHue
My3blKanbHbiX

JlazepHoe woy



B A3e '\, AKC
noarotoBun AkoBnes
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CTyneHT 23 rpynnil




