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11 «A»Knacc



LLikana 3nekTpoMarHMTHbIX BOJIH
npeacraBnseT cobon HenpepbIBHYHO
nocneaoBaTenbHOCTb YacToT U AIH
3MIEKTPOMArHUTHbIX U3NYYEHUN, KOTOPbIE
SABNSIIOTCSA pPacnpoCTPaHAOLNMCS B
NMPOCTPaHCTBE NEPEMEHHBIM MarHUTHbIM
nonem. Teopms 3NEKTPOMarHUTHbIX SBNEHUM
bDkenMca MakcBenna no3sonunia
YCTaHOBWUTb, YTO B NPUPOAE CYLLECTBYIOT
3/1IEKTPOMArHUTHbIE BOJTHbI Pa3HbIX AJIVH.



PaanOBO/IHbDI

PaanoBOJIHbI — 3TO SNNEKTPOMAIHNTHDbIE KOJ'IE6aHVIFI,

PaCnpoCTpaHSOLWMeECH B NPOCTPAHCTBE CO CKOPOCTbIO
ceeta (300 000 km/cek).

PaanoBO/THbI NEPEHOCAT Yepe3 NpOCTPaHCTBO SHEPruto,
N3/1y4aEMYLO rEHEPATOPOM 3NEKTPOMArHUTHbIX KonebaHun.
A pOXXAaloTCA OHU NPU U3MEHEHUM SNEKTPUYECKOrO MO,
Hanpumep, Koraa yYepes npoBOAHMK NPOXOAUT
NepeMeHHbIN 3NEKTPUYECKMM TOK UK KOraa yYepes
NPOCTPAHCTBO MPOCKAKMBAKOT UCKPbI, T.€. paa, ObiCTpo
cnegyowmx apyr 3a ApyromM MMNynbCOB TOKaA.



PaanoBO/IHa




PacnpeaeneHue cnekTpa

PaanoBosiHbl (paanoyacToThbl), UCMNOSIb3yeMble B paANOTEXHUKE, 3aHUMAlOT
obnactb, nnn 6onee Hay4yHo — criektp oT 10 000 M (30 kl'u) Ao 0.1 MM
(3 000 I'I'u) STO TOJIbKO YacTb OBLUMPHOro cnekTpa
3NEKTPOMArHWUTHbBIX BOSIH. 3@ paAnoBosiHaMu (Nno ybbiBatoLlen AnvHe)
CneayroT Tennosble N MHPPaKpacHble Nyyn. locnie HUX NOET Y3KUn
Y4aCTOK BOJIH BUANMOIO CBETA, AaJIEE — CNEKTP YNbTPaPUONETOBbIX,
PEHTTEHOBCKUX M ramMma fly4en — BCe 3TO 3NEKTPOMArHUTHbIE
konebaHnsa ofHOM NPUPOAbI, OT/INYAIOLLMECH TONbKO AIMHOWN BOJIHbI U,
CneaoBaTeNbHO, YacTOTOM. XOTS BECb CNEKTP pa3buT Ha obnacty,
rpaHuLIbl MEXAY HUMWU HameYeHbl ycnoBHo. Obnactv cneaytoT
HenpepbIBHO OAHA 3a APYron, NepexoasaT oAHa B APYryto, a B
HEKOTOPbIX Cyvasix nepekpbiBatoTcs. MexayHapoAHbIMU
CcornallueHus MM BeCb CreKTp paAnoBOSIH, NMPUMEHSIEMbIX B PaAMOCBS3H,
pa3buT Ha Anana3oHbI:
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Ho 3Tn Anana3oHbl BECbMa OOLWKMPHbI U, B CBOIO
oyepenb, pa3buTbl Ha YY4aCTKKU, Kyada BXOAAT TaK
Ha3blBAaEMblE paAnOBELLIaTENbHbIE U
TE€NEBM3NOHHbIE AMana3oHbl, ANANa30Hbl AN
Ha3eMHOM 1 aBUALMOHHOW, KOCMUYECKOWN U
MOPCKOW CBA3M, AN nepeaadn AaHHbIX U
MeAULMHbI, ANS paanosiokaumMm U paamoHaBuUrauumm
n 1.4. Kaxxgon pagnocnyxbe BbliaeneH CBOU
YYaCTOK AMana3oHa Mnu (pUKCMpoBaHHbIE YacTOTbI.
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NHMDpaKpacHoe usnyvyeHue

NHMdpakpacHoe n3ny4yeHne — 3TO YacCTb CNeKTPa U3y4YeHuUs
ConHua, KoTopast HEMOCPEeACTBEHHO NMPUMbIKAET K KpacHOM
YyacTn BUANMOU 0bnacTu cnekTpa n Kotopas obnagaer
CrOCOBHOCTbIO HarpeBaTb 60bLIMHCTBO NPeAMETOB.
YenoBeyecknmn rnas He B COCTOSAHUN BUAETb B 3TOM YaCTy
CreKTpa, HO Mbl MOXXEM YyBCTBOBATb Tenso0. Kak n3BecTHO,
nobon o0bbEKT, Yba TeMnepaTypa npesbiaeT (— 273)
rpaaycoB Llenbcnst n3ny4yaeT, a CNekTp ero n3ny4vyeHus
ONpeaensaeTcs ToNbKO ero TeMnepaTypon u
N3ny4yaTesibHOM CrocobHOCTbO. MHpakpacHoe n3nyyeHme
NMEET [1BE€ BaXXHble XapaKTEPUCTUKN : ASIUHY BOJIHbI
(4acToTy) M3y4YeHUs N MHTEHCUBHOCTb.



PenTtre- 2 WUudpa-
lamma-nyum HOBCKO®e LD Buaumin kpacHoe MukpoBoOnHbI
tpmoner cBeT
nany4eHue U3ny4yeHune
[nuHa BONHLI 10> 0,2 0,4 0,75 100

MWKPOH(MKM)

bnwxHee unppakpacHoe Cpepxee uHpakpacHoe  [lanbHee uHipakpacHoe
u3ny4yeHue u3nyveHue H3ny4eHune

0,75 1,5 5,6 100

UanyyeHue Tena YEJNTOBEKA

6 MKM 20 mkm




» WHppakpacHble nydn abcontoTHO 6e30nacHbl A4
OpraHM3Ma 4YesfioBeKka B OTNIMYNE OT PEHTIEHOBCKMUX,
ynbTpadunonetosbix nnm CBY.

» B nHdpakpacHOM crnekTpe ecTb 06/1aCTb C ASIMHAMM BOJIH
npuMepHo oT 7 A0 14 MKM(TaK Ha3biBaeMas
IJTMHHOBOJTHOBAS YaCTb MHPPAKPaCHOro Ananas3oHa),
OKa3blBaloLLAA Ha OpraHM3M YeNnoBeKa Mo - HACTosLLIEMY
YHUKaNbHOE MONIe3HOE AENCTBUE. DTa YacTb
MHMPPaAKPACHOro n3sy4eHusi COOTBETCTBYET U3JTyUYEHUIO
CaMOrro YesioBevyeckoro Tesia C MakCMMyMOM Ha [JINMHE
BOJIHbI 0KOJ10 10 MKM. loaToMy nitoboe BHellHee
M3/Ty4YeHNE C TaKUMK ANIMHAMW BOJTH Hall OpraHn3m
BOCMPUHUMAET KaK «CBO&».CaMblil M3BECTHbIV
€CTECTBEHHbIN MCTOYHMK MHPAKPACHBIX STy4EN HA HaLlew
3emne - 310 CosHug, a CaMbIl/I N3BECTHbIN Ha Pycu
MCKYCCTBEHHbIN UCTOYHWK A/TMHHOBOJTHOBbIX
MHMPaKPACHbIX JTy4en - 3TO pyccKkas nedb, U KaXkablu
4ENOBEK 06S3aTeNbHO MCMbITbIBA Ha cebe uX
61aroTBOpHOE BAUSIHUE.



Ncnonb30BaHue

NK (MHdpakpacHble) anoabl N oToANOAbI MOBCEMECTHO NMPUMEHSIOTCS B
nNynbTax ANCTaHUMOHHOIO yrpaB/eHusl, CUCTEMaX aBTOMATUKMY,
OXPaHHbIX cUCTeMax U T. N. OHW He OTBNIEKAIOT BHUMaHMe YenoBeKa B
CMJTy CBOEWN HEBUANMOCTU. NHPpPaKpacHble U3yyaTenu NpUMEHSIoT B
MPOMBILLJIEHHOCTM ANS CYLUKM NAaKOKPACOYHbIX MOBEPXHOCTEN.
[lonoXxntenbHbIM NO60YHBIM 3E@PEKTOM TaK Xe ABNAeTCS
crepunulaumnaK (MH@pakpacHble) amoabl U poToaMoAbl MOBCEMECTHO
NPUMEHSOTCA B Ny/ibTax ANCTAHLUMOHHOIO YrpaB/ieHNs, cMCTemMax
aBTOMATUKM, OXPaHHbIX cuctemMax U T. M. OHN He OTBJIEKAIOT BHUMAHME
yefioBeka B cvmy CBOEN HEBMAMMOCTU. MHDpaKpacHble n3nyyatenm
MPUMEHSAIOT B MPOMBILLINIEHHOCTU AN CYLIKW NTAKOKPACOYHbIX
noBepxHOocTeW.[1oN10XNUTENBbHBIM NOBOYHBIM 3DPEKTOM TaK Xe
SIBNSETCS CTEPUNU3ALNS NMULLEBBLIX NPOAYKTOB, YBENNYEHNE CTOMKOCTU
K Koppo3unhK (MHppakpacHbie) anoabl U POTOANOAbI NOBCEMECTHO
NPUMEHSIOTCA B Ny/ibTax ANCTAHLUMOHHOIO YrpaB/ieHNs, cMCTeMax
aBTOMATUKM, OXPaHHbIX cucteMax U T. M. OHN He OTBJIEKAIOT BHUMAHME
yenioBeka B cvmy CBOEN HEBMAMMOCTU. MHDpaKpacHbIE n3nyyatenm
MPUMEHSAIOT B MPOMBILLINIEHHOCTU AN CYLIKW NTAKOKPACOYHbIX
noBepxHocTeN.l1oNoxnTenbHbIM NOHBOYHBLIM 3DPEKTOM TaK Xe
AB/IAETCA CTEPUIM3ALINA NULLEBLIX MPOAYKTOB, YBE/IMYEHNE CTOMKOCTY
K KOPPO31M MOKPbIBAEMbIX KpaCKkaMu NOBEPXHOCTEN. HeAOCTaTKOM Xe
ABNAETCS CyLLeCTBeHHO 60bluasg HepaBHOMEPHOCTb Harpeesa, yUTto B




Takxe MHPpaKpacHoe U3yyeHume
MCMOJIb3YETCHA B JIEYEHUM.



NHMpaKpacHble Maccaxopbl




NHMpaKpacHas
CayHa




Y70 Xe Takoe ynbTpadpuoner?

YnbTpadmoneToBoe n3nyyeHue - 3T0 HeBUAUMOE
rN1a30M 3/1eKTPOMarHMTHOE U3ydeHue, 3aHuMatoLLlee
CriekTpasibHyt0 06nactb Mexay BUAUMbBIM U

PEHTFEHOBCKNM U3TYYEHUSIMUN B npeaenax AJIMH BOJSTH
100-380 HaHOMeTpOB.

Bcs obnactb ynbTpaduonetosoro nanyvenus (mnm UV)
YCOBHO aenuntcs Ha 6nmxHioo (I = 200-380 HM) u
OanbH0, Win BakyyMHyto (I = 100-200 HM); npuuem
rnocneaHee Ha3BaHMe 0ObYyC/I0B/IEHO TEM, YTO MU3Ny4eHue
3TOr0 y4acTKa CUNIbHO MOrIOWAETCs BO31yXOM U ero

nccrneaoBaHue NMpou3BoAsT C MOMOLLbIO BAKYYMHbIX
CriekTpanbHbIX NpubopoB.



YnoTpaduoner




OCHOBHbIM UCTOYHUKOM Y/1bTPAdPUOIETOBOIO
nanydeHunsa asndetca CoJsiHLie, XOTS HEKOTOpbIe
MCTOYHUKN NCKYCCTBEHHOI0O OCBELLIEHNS TaKXKe
MMEIOT B CBOEM CreKTpe y/bTPadnoeTOBYIO
COCTaBNAOLYIO, KpOMEe TOro, OHO BO3HUKaET U
NP1 NPOBEAEHNN ra30CBapOYHbIX paboT. BavxHUN
Amana3oH UV-nydyen, B CBOKO oyepenb,
noapasaenserca Ha Tpu coctasndowme - UVA,
UVB n UVC, pasnuyatolmecs no CBOEMY BIUSAHUIO
Ha OpraHnU3M YyesnoBeKa.






Bo3gencTteme Ha 4YeioBeka

[Na3a MCNbITbIBAIOT BO3AEUCTBUE BCErO
OOCTAaTO4YHO LUMpoKoro Y®-gnana3oHa
n3ny4yeHus. Ero KOpoTKkoBOJ/IHOBas YacCTb
NOr/OLLIAETCA pPOroBULIEN, KOTOPAs MOXKET ObITb
noBpeXxaeHa npv ANNTENbHOM BO3AENCTBUM
nany4venuns BonH c | = 290-310 HM. C
yBeSIMYeHneM A/IMH BOJH YNbTpaduonieTa
BO3pacTaeT rnybmHa ero npoHMKHOBEHUS BHYTPb
rnasa, npmyem 6ynbLUy0 YacTb 3TOr0 U3Jy4YeHus
NOrnoLWAEeT XpYyCTauK.



XpYyCTaNMK rnasa 4yenoBeKka ABNAETCS BeJIMKOJIENHbIM
¢dunbTPOM, CO30aHHLIM NPUPOAON ANS 3aLLUUTDI
BHYTPEHHUX CTPYKTYp rnas3a. OH nornowaet YO-
n3ny4venune B amana3oHe ot 300 no 400 HM, obeperas
CETYaTKY OT BO3JENCTBUSA NOTEHLMANBbHO OMNACHbIX ANH
BOJIH. TeM He MeHee Npu A0NITOBPEMEHHOM perynspHom
BO3EUCTBUM YNbTpadurosieTa pa3BMBaOTCS NMOBPEXAEHUS
CaMOoro xpycranuka, C rooaMm OH CTaAHOBUTCS XENTo-
KOPUYHEBLIM, MYTHbIM N B LIE/IOM - HEMPUTOAHLIM K
(PYHKLIMOHMPOBAHMIO MO Ha3Ha4deHuto (TO ecTb obpasyeTcs
KaTapakTta). B 3ToM cny4vae Ha3Ha4vaeTcs ornepaums no
yOaNneHUo KaTapaKThl.






3alWmuTHble (PYHKLHMUN OpraHu3sMa

B ecTecTBeHHbIX YCNOBUAX BCEA 3a 3pUTEMON
PA3BMBAETCH NMUIrMEeHTaLMs KOXKU - 3arap.
CnekTpanbHbi MAaKCUMyM NUrMeHTaummn (340 HM)
He COBMaAaeT HM C OAHUM U3 MUKOB 3PUTEMHOM
YyBCTBUTEbHOCTW. [103TOMY, nNoadbmpas NCTOYHUK
N3Ty4eHUs MOXXHO BbI3BaTb NMUrMeHTaumio 6e3
3puTEMbI 1 HA0OOPOT.
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HeratuBHoe Bo3aencTBme
viabTpacdmnosieToBoro obsiyueHms

OCTpble, Bbl3BaHHbIe 60/bLLIOM 10301 06/Ty4eHNs,
NOTy4YEHHOW 33 KOPOTKOE BpeMs (HanpuMep, COTHEYHbIN
OXOr unn ocTpble poToaepMaTosbl). OHM NPOUCXoasT
NPENMYLLECTBEHHO 3a CYET nyden YP-B, sHeprus
KOTopblx MHOrOKpaTHO NMpeBoOCXoAuT 3Heprmo ny4yen YO-

OTCPOYEHHbIE, Bbl3BaHHbIE ANNTENbHBIM 06/Ty4EHMEM
yMepeHHbIMU (Cy6apUTEMHBIMU) A03aMU (HanNpuMep, K
TakKUM NOBPeXAeHUSIM OTHOCATCSH (DOTOCTapeHue,
HOBOOOPA30BaHUSA KOXW, HEKOTOPbIE CbOTOLI,epMaTVITbI)
OHW BO3HMKAIOT NPENMYLLECTBEHHO 3@ CYET JTyYen
cnekTpa A, KOTopble HEeCYT MEHbLUYIO 3HEPIrUto, HO
CrOCObOHbI rny6>|<e NPOHUKATb B KOXY, U UX
MHTEHCUBHOCTb MaJio MEHSETCH B TeUYeHue OHS U
NPaKTUYECKN He 3aBUCUT OT BPEMeHW roaa. Kak
NpaBunsIo, 3TOT TUM NOBPEXAEHUN - PE3YyNbTaT
BO3AEVCTBUS NPOAYKTOB CBOGOAHOPAANKA/bHbIX
DEAKLINM.



VUV DRADIC MICPYDI Voovilialnuuivi vi
NMPOTUBOMNOKa3aHUSA K UCMOJIb30BAHUIO
TepaneBTUyeckoro YO-obnyueHus.

» [lepen ncnonb3oBaHneM YP-061yyeHus ot
MCKYCCTBEHHbIX MCTOYHUKOB HEOH6XOANMMO
NOCEeTUTb Bpaya C Uenbio noabopa u
YCTaHOBNIEHUS MMHUMa/IbHOW 3PUTEMHOWN [03bl
(M3/1), koTopas aBnsieTcs cyrybo
MHOMBMAYabHbIM MapaMeTpoM A KaXaoro
YyesnoBekKa.

Ecnn nocne nepBoro ceaHca 0bHapy>XUTCS Kakasi-
nmbo HebnaronpuaTHas peakuuns, anbHeULee
ncrnonb3oBaHue YO-06nyyeHus He
DEKOMEeHAYEeTCS.
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UHCHAD ULIVPU/RADINE C TUICTU I BTRADIM Vi
MCKYCCTBEHHbIM Y®-061yyeHneEM BCero Tesna
cnenyet ObiTb CNeayowmM KaTeropusaMm Nioaen:

N'MHekonornyeckum 6onbHbIM (YnbTpadmnoner MoXeT YCUNUTb
BOCNasiuTesnbHble IBJIEHUSA).

NmMmerownx 6onbLuoe KOIMYEeCTBO POAMMDBIX NATEH Ha TeéJie, NJIN Y4YaCTKHU
CKOInJieHunsa poaAUMbIX NATEH, WIH 6onbluMe poAMMbIE NATHA

JleuMBLUMMCSA OT paKa KOXXU B NMPOLLJIOM

PaboTtalowmM B TeueHue Heaenm B NOMELLeHUM, a 3aTeM AJINTESIbHO
3aroparouimMm B BbiXOAHbIE€ AHMU

XXuByLLMM UM oTABbIXAIOWMM B TPONMKAX U Cy6TponukKax
MMeroLMM BECHYLLUKU UJIN 0XKOIU
Anb6buHocaMm, 6;10HANMHAM, pyCOBOJIOCbIM U PbDKEBOJIOCbIM NTHOAAM

NMelowmm cpeam 6anM3knx poacTBeHHUKOB 60JIbHbIX PAKOM KOXXH, 0CO6eHHO
MeJ1IaHOMOM

XXuBywmM nnu otabixarowmmM B ropax (kaxkabie 1000 MeTpoB Ha YPOBHEM
Mops npubasnstot 4% - 5% CO/IHEYHON aKTUBHOCTH)

AnvTenbHo npebbiBaloLWUM, B CUJTy Pa3/IMUHbIX NPUUYUH, HA CBEXXEM Bo3ayxe
MNepeHecWwnM TPAHCII/IAHTALMIO KaKoro-21M60 opraHa

CTpaﬂal'Ovl.l.l,MM HEKOTOPbIMN XPOHNYECKNMHU BaGOHGBaHMﬂMM, HanpuuMmep,
CNCTEMHOM KPpaCHOMU BOJ/THAHKOMU



