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Beryniienue
Cpenu MHOXECTBa CHUCTEM O€30MAaCHOCTH B IOCJICIHHE TOJbI BO3POC HMHTEpEC K
Ja3epHBIM CHTHAIU3AI[HOHHBIM CHCTEMaM, TapaHTHPYIONIUM BBICOKHH YpPOBEHb
3alUIIEHHOCTH 00BEKTa, U KOTOPBIC TPYIHO B3JIOMATh M OOOWTH B BHUJY BBICOKOM
HAMPaBJICHHOCTH M MAaJOM YIJOBOH PacXxOJWMOCTH H3IIyYEHHUS OJIHOMOOBBIX H
OJTHOYACTOTHBIX a3epoB [1-5].
JlazepHasi CUTHaIM3AIHUS - 3TO CICIHATIBHOE YCTPOUCTBO, CXeMa KOTOPOTO OCHOBAaHA
Ha B3aUMOJICHCTBHM JIA3ePHOTO Jy4a M CHPCHbL. [IpH TepecedeHuu J1a3epHOi
pacTsHKKU cpadaThiBaeT CUTHAIM3AIINS, KOTOpas MpeIHa3HaAYCHA U1 TI0JJaul CHTHAJIa
TpeBorum st oxpaHbl Wik otnpaBkk CMC - uHGOPMHpOBaHHMS B KaudyeCTBE

YBEIOMIICHMUS.

JUIsl TPOEKTUPOBAHMS U CO3/IaHMSI JJA3€PHOM OXPAHHOM CHUTHAIM3alUUU TpeOyeTcs B
MEPBYIO0 OYEpEb KOMITAKTHBIN, MaJIOradapTUHBIN Jla3ep UH(PPAKpACHOIO JHara3oHa
JOCTaTOYHOM MOUIHOCTH, YTOOBI KOMIIEHCHUPOBaTh IOTEPU MOIIHOCTH NpHU
MHOTOKPATHBIX 3€PKAJIbHBIX OTPAa)KEHUSAX MPU CO3JAHMHM HEBHUJMMOIO JJAOUPHUHTA, a
TaKxke B 3aBUCHUMOCTH oT METEO0YCIOBUM.
JIoCTynHbIE HAa PBIHKE KMTANUCKHUE JIA3€PHBIE YKa3KH, KaK MPABUIIO, MU3JIyYarOT CBET

BUJIMMOTO Juara3oHa - puoyieToBbie, CHHHE, 3€JEHBIE, KPACHBIE JTYUH.

Kpome Toro, u3-3a oTCyTCTBUS TEMIIEpATypHO cTaduin3anuu nocie 5-10 MuHyT
paboThI Yy TaKKX Ja3epPHBIX YKA30K PE3KO MEHSIOTCSA XapaKTEPUCTHKU U3ITyUYCHHUS,
WIN OT MeperpeBa BhIKIIIOUAIOTCA.

[ToaTomy mpoekTupoBaHue U pa3padOTKa TMHEHKNA COBPEMEHHBIX MaIOTa0apUTHBIX
CTaOMIJIBHBIX JIA3epOB C AUOIHOM HaKauyKoW paboTaromux B HHGpaKpacHoO 001acTu,
JUTS pa3iMYHBbIX CUCTEMa OXPAaHHOW CHUTHATU3AIINHU MPECTABISACT aKTyallbHbIM.
OcHoOBHasl YacTh
B namreii pabote Obla mpeacTaBiieHa Ieilb CIIPOEKTUPOBATH, COOpaTh U
OTBIOCTUPOBATH JTUHEUKY WH(OPMAIIMOHHBIX KOMITAKTHBIX JIa3€POB C TUOTHON

HAKa4YKoM C pPaACXOANMOCTBIO U3JTYUCHUA MCHCC 1 MPaI[. 1 MOIIIHOCTBIO BBIXOAHOI'O



H3JTyUCHUA 50-100 mBatT 1 nmoka3aTh BO3MOKHOCTb UX HCIIOJIb30BAHMS B CUCTEMAX

OXpaHHOﬁ CHUTHAJIM3alluH.

Ha puc.1 npencrasnena QyHKIMoOHAIbHAS CHCTEMa HHPPAKPACHOTO JIA3EPHOTO
W3JIy4daTens ¢ JUOJHOW HAKAYKOM JBYMSI OJHOBATTHBIMH JIA3€PHBIMH JTUOIAMU JJISI
CHUCTEM OXPaHHOW CUTHAIM3AIIUN MPOTHKEHHOTO 00BEKTA.
[ToaynpoBOTHUKOBBIE JIa3epHbIC NHO/IbI Hakauky (1 u 2), yCTaHOBJICHBI B KOPITyCe
ocBetutens. J{noapl MUTAIOTCA CTAOMIM3UPOBAHHBIM UCTOYHUKOM NUTaHus 5 B u
UMEIOT BO3MOYKHOCTh B HEOOJIBIIIMX TpeJieiaxX MepeMeIaThCss OTHOCUTEILHO IpaHeit
KOPITyCa OCBETUTEIIS.

N3nyueHne 1o 0B HAKAYKU € MOMOIIBI0 KOHAEHCOPOB (3 u 4).



Puc. 1 ®yHkimoHanbHas cxema HH(ppaKpacHOIo Ja3epHOIo U3IyyaTelis ¢ IUOAHON
HaKauyKoW JByMs JJa3€pHBIMH TUOAAMU JJI1 CUCTEM OXPAHHON CUTHAIM3ALNH
NPOTSKEHHOTO 00BEKTA

1, 2— oIHOBATTHBIE JIa3EPHBIE MO/l HAKAYKU;

3, 4-KOHIEHCOPHI;, 5— nMpu3Ma— Ky0; 6— 00bEKTUB; 7— CTAOMIN3UPOBAHHBIN HCTOYHUK
nutanus SV;8, 10 —3epkana onTUYeCKOl pe30HaTOpa;

9- xpucrtami BaHagata; 11— Teneckorn AByXKOMIOHEHTHOU sl pOopMUpOBaHUS

r€OMETPUYECKHUX MTapaMeTPOB JIA3€PHOrO MyUKa.

Hampasnsiercst Ha mpusmy-ky0 (5). [lanee coBMeEHHBIE JIa3epHbBIE TyUKH C
OMOIIBI0 00beKTHBA (6) PoKycupyeTcst Ha akTUBHOM dsieMeHTe (9) (Kpuctasmi
BaHazgaTa ¢ Nd(3+) ), ycTaHOBJICHHOM B MEIHOM OMpaBe /I OTBOJIA TEILIA.
Pe3onarop oOpazoBan aByms 3epkanamu (8,10). 3epkaino (8) ¢ koaddunuentom 0, 99
st azepHor muauK 10641M, 3epkaio (10) momymnpo3padnoe , KO3QPUIUEHT
nponyckanus 40-60%. AKTUBHBIN AJIEMEHT U 3€pKajia pe30HATOPa YCTAHOBJICHBI B
OTJeNbHOM Kopityce. Kopmyca ocBeTnuTesns u pe3oHaTopa pa3MeIleHbl Ha 3JIeMEHTax
[lenpThe It cTabuIM3anuu TemMneparypsl. ['eoMerprueckne mapaMeTpbl U3TydeHUS

nasepa GOpMHUPYETCs C TOMOIIBIO IBYX KOMIOHEHTHOTO Teneckorna (11).



[Ipodunb nazepHoro mydka Ha BBIXOJIE Jlazepa npejcrasiieHa Ha Puc. 2.
[Ipodunb myuka B pokyce METpOBOI TMH3BI IIpe/icTaBlieHbl Ha Puc. 3.
AHanu3 pucyHKOB MOKa3bIBAET, YTO JIA3€Pbl TEHEPUPYIOT OJIHY MONEPEUYHYIO MOJTY,

JTaMeTp Iy4ka Ha Beixoje 1,2 MM, yriioBas pacxoauMoctb MeHee 0,52 mPan.

MonnocTs BeixoaHoro usnydenus 100 mB.
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Pa3zpaboTanHblii HAMH OJHOMOJIOBBIM HHPPAKPACHBIN Ja3ep Ha KpUCTAILJIE BaHAaTa
YVO4; Nd*+ ¢ yrioBoit pacxoaumMocThio MmeHee 1 MPaja mo3Bonmn co3gaTh
JEUCTBYIOIIMI MAKeT Ja3epHON OXpAHHOW CUTHAIM3ALUU IPOTKEHHOTO OOBEKTA €
nepuMetpoM 10 100m. JlazepHslil My4oK Mocie NPOX0KIAECHUN TAKOTO PACCTOSTHUSA
UMeeT JUaMeTp MeHee | ¢M U ucnoib30BaHue (POKYCHUPYEMOH JIMH3BI TIepe
(hOTOPE3UCTOPOM TMOBHITIIAET UyBCTBUTEIHHOCTh METO/1a. JIa3epHBIA IMyvOK C
IIMHHOM BOJIHBI 1064 HM npeoioneBas TAKUE PACCTOSHUS IPAKTUYECKU HE
pacceuBaeTcs, MO3TOMY MOXKHO OTPa)kaTh €r0 HEONPEIEIEHHOE KOJIMYECTBO pa3 Mpu
MOMOIIX OOBIYHBIX 3€PKAJLHBIX MOBEPXHOCTEH, HATIPABJICHHBIX 110 OTIPEICICHHBIM
YTIIOM JIPYT K JIPYTy. DTO MOMOTAET CO3/aTh 3allyTaHHBIM TAOUPUHT, TPOUTH
KOTOPBIH, HE 33JI€B TAKYIO PACTSIKKY, MPAKTUYECKH HEBO3MOXHO. [Ipu
HECaHKIIMOHUPOBAHHOM TEPECEeUEHHUE JTyya CUTHAJ HE TIOCTYIaeT K (hOTOpe3UCTopy,
BO3HHMKAET CONMPOTUBJIEHUE U pesie Ookupyercs. Takum o0pa3om pelie nepeiaet
CUTHAJI HA U3BEIIATENb.

B xauecTBe u3BemaTens Mbl UCIOJIb30BAJIM MUHUATIOPHYIO CUPEHY
be30IeKTpruIeckyto SAS-2154-W-F ¢ pabounM MOCTOSHHBIM HaIpsHDKEHUEM 6-
12B u MOUIHBIM arpecCUBHBIM 3ByKOBbIM CUTHAJIOM 105 n1b, HOMMHAIBEHBIM TOKOM
100 MA. Pabouas gactora 3000-3500 I'm, pabouas Temneparypa -40 - +60.

Cupena npeaHa3zHaueHa JJIsl UCIIOIB30BaHUS B CUCTEMAX OXPAHHOW CUTHAJIM3AIWU,
MbLIEe- ¥ BOJOCTOMKAS C HU3KUM SHEPTONMOTPEOICHHEM C PECypCcOM HEMPEPHIBHOMN
pabotsl He MeHee 2000 yacos.

J171s1 BKIIFOUEHUS CEPEH MOCIIe HECAHKIIMOHUPOBAHHOTO MEPECEUEHUSI JIa3€PHOTO
Jyda HaMU UCIIOJIb30BaIach MPOCTEHIIIas dIIeKTpUUYecKasi cxema (oTopere.

Bce 251eKTpoHHBIE KOMITIOHEHTHI AJIEKTPUYECKOM CheMbI IOCTYITHBI B UHTEPHET-
maraszune “Ywum u Jumn*

CrnekTtpanbHasi 4yBCTBUTEIBLHOCTH (poTtopesuctopa: 1000 — 3000 Hm

B pexxume ocBenienus Gpotope3nucTopa jazepHbIM MydykoM Tpan3uctop VT, 3amnept
MIPY TIPEPHIBAHUY JIyda PE3KO BBIPACTAET COMPOTUBIIEHUE (OTOPE3UCTOD,
OTKpbIBaeTcs TpaH3uctop VT, pesucropa, u pene K, 3aMbIkaeT KOHTAKT S, U TOAAET

HaIpsKEHUE Ha CUPEHY.



[Ipu HacTpolike Ja3epHOTro JabUpUHTA B pabOTE UCIOJIB30BAJICS IUOAHBIN J1a3ep Ha
BTOpPOM rapMOHHKE 532 HM

C nomol1bpi0 NoJIynpo3payHoil miacTuHel pene N3nyuenust 1064 am
NEPHEHAUKYJIIPHO OCHOBHOMY JTy4y Ha IUIACTUHY HAIPABIISIETCS JIyd 3€JIEHOTO
Ja3epa U C IMOMOIIIBIO TTOABMKKHA COBMEIIANICS ¢ OCHOBHBIM HH(PPAKPACHBIM ITyYKOM
usnyudenus. [locie 3aBepiieHus FOCTUPOBKU HH(PPAKPACHOTO Jia3epa, BCe
oTpaxkaTeJbHbIC 3epKayia U (POTONMPUEMHHKY B CIICIIUATIBLHON OIpaBKe B BUJIE
TyOyca JIJIsl OTCEUKH COJTHEYHOTO CBETa MU MHOTO OCBEIICHHUS, KECTKO
¢buxcupoBanucek. [Tocne 3aBepieHus npoiecca OCTUPOBKU 3€TIEHBIN

IOCTHpOBO‘lHBIﬁ Ja3Ccp ACMOHTHUPOBAJICA.

bnaronaps Beicoko# 3p(peKTUBHOCTU U CKPBITHOCTH JIa3epHasi CUTHAIM3AIUS
UMeeT JOCTaTOYHO MTUPOKOE MPAKTUYHOE MPUMEHEHHUE, MOKET
YCTaHABIMBATHCS KaK BHYTPH MOMEIICHUMN, TaK U IO TIEPUMETPY
OXpaHseMOro 00BEKTa.

OxpaHHBI JIa3epHBII KOMIUIEKC MOKET OBITh YCTAHOBJICH B YACTHBIX
JoMax, KOTTeKax, KBapTupax, odprcax KOMIaHUN U OAHKOBCKHUX
VUIPEIKICHUIX.

[IpennoxeHHas cucTeMa OTIMYaeTCsl BRICOKOH MOOMIBHOCTHIO, €€
MOJYJIU MOTYT MEPEHOCUTHCS C MECTa Ha MECTO U PACIOJIaraThCsl B Pa3HbIX
Mectax. OHM HE MMOPTAT BHENTHUH BUJ 00BEKTA U JICTKO BIMCHIBAIOTCS B
mo00i1 uaTepbep. CUrHaNM3aIMs MOKET padoTaTh ¢ CUPEHOU Uiu Oe3 Hee, C
OTIOBEIIICHUEM Ha IEHTPaIbHBINA MyHKT oxpaHbl wiu ¢ CMC-omnoBenienneM

Ha 3aJIaHHbIE HOMEepa TeIe(POHOB.
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