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IHlIkana 3nekmpomazHuUmMHbBIX 60JIH NPpeocmasisiem coooi
HenpepvléHyI0 NOC1€008AMENbHOCHb YACMOM U OJIUH
INEKMPOMAZHUMHBIX UZTIYYEHUIL, KOMOPble AGAIOMCA

PAaACRPOCMPAHAIOUWUMCA 8 RPOCMPAHCIEE NEePEMEHHBIM

MAZHUMHBIM NOJIEM

Teopusa rnekmpomaznummnuoix aeaenui /forceumca

Makceenna nozeonuna ycmanoeums, Umo 6 npupooe

CYyuLecmeyiom neKmpomMazHuUnHbvle 60JIHbL PA3HbBIX
OTUH

B saxyyme uznyuenue 110001 01uHbl 60JIHBL PACHPOCMPAHACHCA CO
ckopocmoio 300 000 km/c.
Hznyuenus pasiuunoil Oaunbl 601aHbL OMAUUAIOMCA OPY2 OM OPY2aA NO
CROCOOY UX NOAYUEHUS U MEMOOAM PeUCMPauuu
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HIkana 3nekmpomazHumHvIX 60JAIH —

IMO INEKMPOMAZHUMHDBLE KOJ1e0aHUs 00HOU RPUPOObL,
omauyaruwuecs moabKo 0JIUHOU 80JIHbL U, C1€006AMENbHO,
yacmomoii. Xoms 6ecb CneKkmp pazoum Ha ooaacmu,
CPAHUUDBL MEHCOY HUMU HameueHnbl yciaoeno. Qonacmu
C/1e0y1I0m HEenpepvléHO 00HA 34 OPY20ll, NePexo0am o0OHa 6
Opy2y10, @ 8 HEKOMOPHIX CJIYUAAX NEPEeKPbleAIOMCAL.
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HUIKONACTOTHBIC INEKTPOMATHUTHIE BONKHLI
Huszxouacmommuvle 21eKmpomacHuHble 80JHbL — MO BOJIHbL,
8030)oKcOaemMble HUZKOUACMOMHBIMU JNIKIMPOMACHUMHbIMU

KONLeOaHUAMU, NPOUCXOOSAUWUMU 8 YCIMPOUCMBAX, 001A0AIOUWUX
OONBLULOU UHOYKIMUBHOCBIO U eMKOCmblo. TaKue 80Hbl
NPAKMuU4ecKu He U3yuaromcs 8 oOKpydcarouiee npocmpancmeo u
Obicmpo 3amyxarom

Hcmounuxamu HU3KOUACMOMHbBIX 31eKMPOMASHUMHbBIX
eonn aensromes JIDII, pabomarowue snexkmpomomopbi,
2eHepamopvl NepemMeHH020 MOoKd, ObIMOBAST MEXHUKA U M.
n.
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PaIlKOBOAHBI - 9TO GAeKTpOMaI‘HKTHBIe KOAeﬁaHIfISI,

pacnpoCTpaHAIOIUIHECHA B IPOCTPAHCTBE CO CKOPOCTHIO CBEeTa
(300 000 xm/c)

3-10°
|

PaaroBOAHBI IEPEHOCAT YepPe3 MPOCTPAHCTBO SHEPTUIO, U3AYIAEMYIO
reHePaTOPOM SAEKTPOMATHUTHBIX KoAeOaHUN. A pOXKIAIOTCSI OHU
IPY U3MEHEHUU SACKTPHUUIECKOTO IT0ASI, HAIPUMEP, KOrga Yepes
IPOBOMHUK ITPOXOAUT HEPEMEHHBIN SACKTPHUYECKHUUN TOK UAU KOT/ZIa
yepes3 IPOCTPAHCTBO ITPOCKAKUBAIOT UCKPHI, T.€. PO ObICTPO

CACAYIOIIUX APYT 3a APYTOM HUMIIYABCOB TOKAa

Bechk nuara3oH paJuoBOAH Pa30UT Ha y4acTKHU, Kyada BXOOAT TaK
Ha3bIBa€MbIe paduosewamesibHble U meiesuU3UuoOHHble OUAana30HbL,
ouanasoHwsl 015l HA3eMHOU U A8UAYUOHHOU, KOCMUUECKOU U MOPCKOU
cesi3u, 015l nepedauu OaHHbIX U MEOUYUUHBL, OJis1 paduosoKayuu U
paouoHasuezayuu U T.0. Kaxkgo#t pagnocay>kbe BbIIeA€H CBOHU
y4aCTOK auariadoHa AU (PUKCHUPOBAHHbBbIE YAaCTOTHI.
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Vi paxpacHoe
HInyveHre

YeAOBEYECKHH rAa3 He B COCTOIHHH BHAETH B 3TOH
YaCTH CIEKTpPa, HO Mbl MOXK€M YyBCTBOBAaTh TEIAO.
Kak H3BeCTHO, AIOOOH 00'BEKT, 4bsl TeMIIEpaTypa
npesBsimIaeT (— 273) rpaaycoB ILleabcHsa H3Ay4aeT, a
CIIEKTP €ro H3Ay4YE€HHSI OIIpeAeAsIeTCSI TOABKO €ro
TeMIIepaTypoH H H3Ay4YaTEABHOH CIIOCOOHOCTEHIO.
HHubpakpacHOoe H3AyYEeHHE HMeeT ABE BaiKHBIE

Xar\gvmnnunmuv'u'- T A IXTEIXYXY DMNAAITYLT lugnmnmtr\ “OA‘T‘.‘I‘Q“T{IH K

HEs Ynsrpa- Bunuubm
HH Famma-nyun HOBCKO€ MukpoBOnHbI
nanyyeHme LT

Onuua BonHbl 10-5 0,2

Muxpou(L///_,—J
BnumxuHee unpakpacHoe CpegHee uHgpakpacHoe
uanyyeHue usnyvyeHue
0,75

6 MKM 20 Mmkm




DT0 HEBUAUMBIE AVYIU, XOPOIIIO TOTAOIIAIOIIHNECS e, ' "’n—:z"’fs "
TeAaMHU, CIIOCOOHBIE U3MEHSITH AEKTPHUYECKOE sooonry 30,
COIIPOTHUBAEHHE TEA, NEHCTBYIOT Ha 'y
dboToMaTeprabl, XOPOIIIO IIPOXOAAT B TYMAHE. sy

Hinyuenne

NudpakpacHble AyIH aOCOAIOTHO O6€30I1acCHbBI
JAd OpraHu3Ma 4eAOBEKa B OTAUYUE OT
PEHTTEHOBCKUX, YyAbTpadroaeToBbIX uau CBY.

B nH(dpakpacHOM CHEKTPE €CTh 00AaCTh C JAUHAMU BOAH IPUMEPHO
oT 7 mo 14 MKM (Tak Ha3pIBaeMas JAUNHHOBOAHOBAd 4acCThb
HH(pPaAKpaCcHOTO AHUalia3oHa), OKa3bIBamoIllas HAa OPraHUu3M
JeAOBEKA I10 - HACTOSIIEMY YHUKAABHOE IIOA€3HOE AEUCTBHUE. IDTa
JacTh HHPPAKPACHOTO U3AYIEHUA COOTBETCTBYET U3AYIEHUIO
CaMOr0 YEAOBEYECKOI'0 TeAad C MAKCUMYMOM Ha JAWUHE BOAHBI OKOAO
10 mrM. [ToaToMy AroOoOe BHeEIITHEEe U3AYIEHUE C TAaKUMU JAUHAMU
BOAH HAalll OPTAHU3M BOCIIPHUHHUMAET KaK «CBOE».

CaMpbIli U3BECTHbBIM eCTeCTBEHHBIM HCTOYHHUK
nHpaKpacHBIX Aydel Ha Halllei 3eMae - 3TO
CoaHIIe, a caMbIii U3BECTHBIN Ha Pycu
HCKYCCTBEHHBIN UCTOYHUK JAMHHOBOAHOBBIX
HHQpaKpaCHBIX AY4YEHN - 9TO pyccKasd IIe€4Yb, U
KasKIbIFM 4eAOBEK 00sI3aTEABHO HCIIBLITBIBAA HA
cebe Ux 6AaroTBOPHOE BAUSHUE.




/ICMOJIb30BaHNEe MH(PPaKpaCHOro
UK (HHMM#Z@)HIM&TOAHOI{BI IIOBCEMECTHO IIPUMEHAIOTCA B IIYABTAX

AUCTAHIIMOHHOTO YIIPaBA€HUsI, CUCTEMAaxX aBTOMAaTHUKH, OXPAHHBIX CUCTEMAax U T.II.
OHU HE OTBAEKAIOT BHUMAaHHE YEAOBEKA B CUAYy CBO€H HEBUIAHMMOCTH. B\ @
NudpakpacHble U3AyYaATEAU IIPUMEHSIIOT B IIPOMBIIIA€EHHOCTH JAS CYILIKH “‘Q
AAaKOKPAaCOYHbBIX IIOBEPXHOCTEN. B MeaHIIMHE HINPOKO HUCIIOAB3YIOTCH
HHQpaKpacHbIe MaCcCa>kKOPhblI.

\

IonoxxumenbHbIM NOOOUHBIM 3¢hheKmoM s18slemcsi CTEPHAN3AIHNSA ITUIIEBbIX

IIPOAYKTOB, YBEAMYEHUE CTOMKOCTU K KOPPO3HH ITOKPBLIBAEMBIX KpaCKaMU
IIOBEPXHOCTEM.

Heoocmamxom ke siensiemest CYIIIECTBEHHO OoAbIIaf HEPABHOMEDPDHOCTD
Harpesa, 9To B pAd4€ TEXHOAOTHYECKHUX ITPOIIECCOB COBEPINEHHO HEIITPHUEMAEMO.

OcobeHHOCMbBIO npumeHeHusl HK—LLS’leLLeHu&l 8 nuuLesoll TlBOMbLWleHHocmLL sesisiemesi

BO3MOKHOCTH IPOHHKHOBEHHSA 3ACKTPOMArHHTHOH BOAHBI B TaKHE
KaOHAAAPHO-IIOPHCTHIE NMPOAYKTHI, KaK 3€pHO, KPyHa, MyKa H T. II. Ha
TAYOHMHY o 7 MM. OTa BEAMYHHA 3aBUCHUT OT XapaKTepa [MOBEPXHOCTH,
CTPYKTYpPBbI, CBOMCTB MaTepHUasa U 4aCTOTHON XapaKTEePUCTUKHU U3AYIEHUL.
OAEKTPOMAarHUTHAasI BOAHA OHNPEAEAEHHOTO YaCTOTHOTO AUAalla30Ha OKA3bIBAET HE
TOABKO TEPMHYECKOE, HO U OMOAOTHYECKOE BO3AEHCTBHE HA IIPOAYKT,
CIIOCOOCTBYET YCKOPEHUIO OMOXUMHUYECKHUX IIpeBpallleHUH B

OHMOAOTHYECKUX MOAUMEPAX (Kpaxmaa, O€AOK, AUIIHABI).

B OpITYy HalllAU ITUPOKOE IIPUMEHEHNEe UH(PpaKpacHbIe cayHbI
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Mexay nHpakpacHbIM U
VABTPA(PUOAETOBBIM U3AYIECHUEM

Connye HaXOIUTCSd BHAHMOE H3AYYIECHHE

Buaumoe ussydeHre BbI3bIBAET
dABA€HHE (POTOCUHTE3A B PACTEHUSIX,
doroadhdekT B MeTarrax U
IIOAYTIPOBOHHUKAX.

Kocmoc

3Ha4YeHNe BUAUMOIO U3AYYEHHUS B
JKU3HU YEAOBEKA UCKAIOYUTEABHO
Tazepsl BeAUKO. CBeT aABAdeTC
HEOOXOAUMBIM YCAOBHUEM AL
CYILLIECTBOBAHHUA XHU3HH Ha 3EMAE.

TI'azopa3psaonsie namnol
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JINbTpPpadA(PUMNoIieToBoe

yyeHue o

Yacrora, v JImHa BOJIHEL, A 1

Ynerpa-

7,510 -310" Ty 41077 -310% m oy

YabrTpadroAeTOBOE U3AYIEHHUE - TO HEBUANMOE I'AA30M
SACKTPOMATrHUTHOE U3AYYEHUE, 3aHUMAIOIIIEE
CIIEKTPaAABHYIO 00AaCTh MEXKAYy BUAUMBIM U
PEHTTEHOBCKUM HU3AYIEHUSIMU.

Bcs obaacth yabTpadroseToBoro u3aydeHud (uau UV)
YCAOBHO OEAWUTCS Ha

bnuxcHiow (I =200 — 380 nm) Bavzxkanuii fuanai3on UV-
Ay4Y€EM, B CBOIO OYEPEND, IIOAPA3ACAIETCA HA TPU
cocraBagwiue — UV-A, UV-B u UV-C, pa3zan4daroinuecd I10
CBOEMY BAUSIHUIO Ha OPraHU3M Y€AOBEKA.

danbHw, unu eaxyymuyro (I =100 - 200 um); npudem
IIOCAE€JHEE HA3BAHHE O0YCAOBAEHO TEM, YTO U3AYIEHUE
9TOr0 y4acTKa CUABHO ITIOTAOIIIAETCHd BO3AYXOM H €T0
HCCAEIOBaAHUE ITPOU3BOAAT C ITIOMOIIBI0O BAKYYMHBIX
CIIEKTPaAbHBIX IPHUOOPOB.




bnvxHas

obnacTtb
ynbTpadguoneTo
BOIro n3ny4veHuA

BausHue yAbTPachMOAETOBOIO U3AYYEHUS
Ceruarka
Cocyaucran obonovka

Koxa u pasandHbie BuAbl USAYyHYEHUH

- UV-A320-3800m I

UV-C200-2901m

Buoumet cper
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4070 %

30-60%
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YnetpaduonetoBoe
aKTEPULIUOHOE NEUCTBUE, IIOTAOIIAETCH
%Wﬁjﬁéﬁﬁéﬂbmn CBOMCTBaMU. ITO HEBUAUMBIE AYYHU.

OHu ACYICTBYIOT Ha OTOSACMCHTBI AIOMHWHECIIEHTHBIEC BCIIIECTBA.

['’Aa3a UCHBITHIBAIOT BO3AEUCTBUE BCETO AOCTATOYHO IIUPOKOTO
UV-puamnazoHa u3AydeHus. ETo KOpOTKOBOAHOBAS 4acCTh
TIOTAOIIIAETCSI POTOBUIIEH, KOTOPAas MOKeT ObITh IIOBpPEXaeHa IIPU
JAUTEABHOM BO3AENUCTBUU U3AYYEHUS BOAH C [ =290-310 um. C
YBEAUYEHUEM JIAUH BOAH YABTpadHroAeTa Bo3pacTaeT rAyOruHa ero
IIPOHUKHOBEHHUS BHYTPh I'Aas3a, IpUYeM OOABIITYIO YacThb TOTO
U3AYYEHUS ITOTAOIIAET XPYCTAAUK.

XPpyCTaAUK raa3a 4eAOBEKA ABASIETCH BEAHKOACHMHBIM (DHABTPOM,
CO3OAaHHBIM MPUPOAOUN OAL 3alIUThl BHYTPEHHUX CTPYKTYP raasa.
OxH noraommaet UV-usaydeHue B auarnai3oHe ot 300 1o 400 um,
obeperad ceT4aTKy OT BO3AEHUCTBUS IIOTEHIIUAABHO OIIACHBIX JIAWH
BOAH. TeM He MeHee ITPU JOATOBPEMEHHOM PETYAIPHOM
BO3IENUCTBUU yAbTPadHOAETa PA3BUBAIOTCH ITOBPEXKIEHUS CaMOT0
XPyCTaAHUKa, C TOJAaMH OH CTAaHOBUTCS JKEATO-KOPHUYHEBBIM,
MYTHBIM U B IIEAOM — HEIIPUTOAHBIM K (PYHKIIMOHHUPOBAHUIO I
Ha3Ha4YeHUIo (To ecTh oOpa3yeTrcs KaTtapakTa). B aTom caydae
Ha3HadaeTcd orepalius 0 yAaA€HHIO KaTapaKThbl




HeratuBHoOe
BO3aencTBue
ynbTpadmnoneToBor ‘

pble 002U, BbI3BaHHbIE OOABIITON M030M 00AyUEeHUS, TIOAYIYEHHOM!
a KOPOTKOe BpeMH (HampuMep, COAHEUYHBIN 03KOT UAU OCTpPhIE
ncbo*ro/:n MaTo3bl). OHU MPOUCXOAAT IIPEUMYIIECTBEHHO 3a CUET

ﬂg% $8T0opHIX MHOrOKPATHO IPEBOCXOUT

OmcpoueHHble oxKo2uU, BhI3BaHHbBIE JAUTEABHBIM 00AYYEHHEM
YyMEpPEHHBIMHU (CYyO2PUTEMHBIMH) A03aMU (HAaIpUMeEDP, K TaKUM
IIOBPEXKAEHUSIM OTHOCSTCs (poTOCTapeHUue, HOBOOOPa30BaHUSsI
KOXKH, HEKOTOpbIe poToaepMmaTuThl). OHU BO3HUKAIOT
IPEUMYIIIECTBEHHO 3a CYET Ay4eU CHEeKTpa A, KOTOPbIE HECYT
MEHBIITYI0O 3HEPTUI0, HO CIIOCOOHBI TAYyO3Ke MIPOHUKATH B KOXKY, U UX
HUHTEHCHUBHOCTb MaAO MEHHAETCS B T€UEHUE AHS U NPaKTUUIECKU He
3aBHCHUT OT BPEMEHHU rozia. Kak mpaBHAO, 3TOT THII ITIOBPEXKIEHUH -
pe3yAbTaT BO3AEUCTBUSA ITPOAYKTOB CBOOOTHOPAANKAABHBIX
pPEaKIIUMA.




OcCHOBHbIe Mepbl 6e3onacHoC
N NPOTUBOMNOKa3aHUA K
MCNOJNIb30BaHUIO TepaneBTUYe
YOD-00ny4yeHus.

Ilepen ucrnoab3zoBaHUuEM Y@-00ayueHus OT UCKy L 1 5cHnbia
HCTOYHHUKOB HEOOXOAUMO IMTOCETUTH Bpada C IIEABIO
rmoabopa ¥ yCTaHOBAEHHSI MUHHUMAaABHON 3pUTEMHOM
n03b1 (MO/I), KoTopast ABAIETCSI CyTy0o
UHAWBUAYAABHBIM IIapaMETPOM AAd KasKIOT'0 YEAOBEKA.

EcaAu 1rmocae repBoro ceaHca oOHapPy>KUTCsS KaKasd-Au00
HeOAarommpusTHASI peakiingd, JaAbHEHNIIee
UCIIOAB30BaHUe YD-001yueHus HE PEKOMEHIYETCH.



OuyeHb OCTOPOXHbIM C eCTeCTBEHHbIM U
NCKYCCTBEHHbLIM

Yb-obnyyeHuem BCEIro Tesiad cneayet ObITh
cnegyroWwnm Kateropysm o eu:

o OAOTHYECKHM OOABHBI YABTpaCbI/IO T MO2XET YCUAUTD

BOCIIaAAUTEABHBIEC HBACHI/IH)

HMMerommx OOABIIIOE KOAMYECTBO POOAUMEIX IIATEH Ha TEAE€, UAHU YHaCTKH
CKOIIA€HUA POOAUMEBIX ITATEH, HAHU OOABIIIHE POOHUMEIEC ITATHA

/Ae4YHuBIIINMCS OT pPaKa KO2KH B IIPOIIIAOM

Pa6OTaI-OI_T_[I/IM B TEHEHHE HEAEAH B IIOMECIIIEHHH, A 3aTEM JAHUTEABHO
3aroparmuyuM B BBIXOAHBIE JHHU

2KUBYIIIUM HAU OTABIXAIONIMM B TPOITUKAX U CyOTPOIIHKAaX
MMeroIuM BECHYIIKHU AU OXKOTH
AarbuHOCaM, 6A0HIUHAM, PYCOBOAOCHIM U PBIXKEBOAOCBIM AIOJISIM

MeronmMm cpeau OAN3KHUX POACTBEHHUKOB OOABHBIX PAKOM KOKH,
0COOEHHO MEAAHOMOM

2KUBYIIIM HAU OTABIXAIOMIMM B ropax (kaxkaplie 1000 meTpoB Han ypoBHEM
Mops npubaBagioT 4% - 5% coaHeYHOU aKTUBHOCTH)

[JAUTEABHO ITPEOBIBAIOIIINM, B CHAY PA3AUYHBIX IIPUYHH, HA CBEXKEM
BO3IyXe

[lepeHecITUM TPaHCIIAQHTAIIUIO KAKOro-AuU00 opraHa

CTpazaroluM HEKOTOPhIMU XPOHUYECKUMH 3a00A€BaHUSAMU, HAIIPUMeED,
CUCTEMHOM KPaCHOMN BOAYAHKOM



PeHTreHoBCKoOe . T
e 3".°” : 3-1102°
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- 3 u 107 -10"" m PeTrencecioe |
PeHTreHOBCKOE H3AyUEeHHE 00AaIaeT
OOABIIION ITPOHUKAIOIIeH
CIIOCOOHOCTBIO, BBI3bIBAET
AIOMUHECIHEHITUIO 1 BTOPUYHBIM
doroadhdekT i omssonens oGpasyouscens pesepeyapas om sepmusan

(2opusoHmanvHoe ceuenue)




fwa 10~ 10-12 10-13
BONNL),

[amMMa-n3nyyeH .- e
Yacrora, v JlnHa BOJIHBI, A
3-1019—3-1023Fu 10" 1071 x
M CTOYHUKOM ABALIOTCS
| V umyene KOCMHUYECKHUE AYYH,
PaguoOaKTUBHBINA pacramn,
YCKOPUTEAU IAEMEHTAPHBIX YACTHUILI.
@ 2 - ['amMMa-AyYHd HOHU3UPYIOT aTOMBI U
MOAEKYABI TE€A, PA3pylLIaloT KUBbIE
KAETKU, HE B3aUMOIOENUCTBYIOT C

AAEKTPHUYIECKHMHU 1 MarHUTHBIMH
ITOAAMHU

/

y usyuenue

Hamiau mimpokoe mpuMeHEHHE B
Ae(PEKTOCKOIINH, TEPAIINHU ([IPHU
A€YEeHUU OHKOAOTHUYECKHUX
OOABHBIX) U B MEAUIIUHCKOHU
JAUarHOCTHKE




LLIKOAQ DAEKTPOMATHUTHbLIX BOAH —

CBUAETEABCTBO TOrO, YTO BCE M3AYHEHMI ODAQAQIOT
OAHOBPEMEHHO KBAHTOBbIMM M BOAHOBBIMMU
CBOMCTBAMM.

3T CBOUCTBA HE MCKAKOHAKOT, Q AOMOAHSAIOT ARYT APYTQ.

BOAHOBbIE CBOUCTBA fipPYe NPOSABASIOTCSA MPU MAAbIX
YACTOTAX U MEHee APKO npu 6OAbLLMX.

KBaHTOBbIE€ CBOMCTBA sipY€e NPOABASIOTCS NPHU GOAbLLMX
4YACTOTAX U MeHee SAPKO — MpPH MAABIX.

Yem 60AbLLE AAMHA BOAHBI, TEM SIPY€E NMPOSABAAIOTCS
BOAHOBbI@ CBOUCTBA.

YemM MeHbLUe AAMHA BOAHbI, TEM sipYe BbIPAXKEHbI
KBAHTOBbI@ CBOUCTBAQ.




