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BBenenue

C naBHMX TOp JIIOABMU JABUTANA JIFOOO3HATENbHOCTh. Y He 00nanaii oHU €10 —
MHOTO€ M3 TOrO, YTO HAac OKPYXaeT, co3JaHo Obl He Obuto. MOJOABIM JHOISIM
0COOCHHO CBOMCTBEHHO CTPEMJICHHE y3HABATh, UCIIBITHIBATH, OTKPHIBATH, H300PETATH.
XodYeTcss HAUTH OTBETHI HA THICSYM BOMPOCOB. M OHM MAYT B IIKOJY 32 HOBBIMH
3HAaHWSAMH, YYaCTBYIOT B KOH(EpEeHIMSX, KOHKypcaxX, (opymax, ceMuHapax,
pacImpsIOT CBOM Kpyro3op. VICTHHHBIE 3HaHUA JaeT HaM HaykKa, TOTOMY YTO UMEHHO

HayKa HCTOYHHUK JOCTOBCPHLIX N YIIOPAAOYCHHBIX 3HAHUU.

['paHuubl HAyKM  MOCTOSSHHO  pacCIIUpPSIIOTCA, 3HAHUS — YIUIYOJISIFOTCA.
CoBpeMeHHass Hayka TpyJHA, I103TOM BaXHO HMMETh BOOOpa)X€HHE, IIUPOKUN
KpYyro30p, 4To0bl 3aMHTEpPECOBATh IUPOKYI0 aynuroputo. Hano ymers paboTars Hajg

cinoBamu 1 Buaamu. Hano ymets ObITh TOHSATHBIM. Hy>)KHO ymMeTh TOOYXAaTh.

[Tonynsipuzanust HAyKu - 3TO NPOLIECC PACIPOCTPAHEHUSI HAYUYHBIX 3HAHUW B
COBPEMEHHOM U JOCTYNMHOW ¢dopMe Il IIMPOKOTO Kpyra MOJOJEKHU, ITO
CBOEOOpa3HbI MEPEeBOJ CHEHUAIM3UPOBAHHBIX MMO3HAHUNW Ha SA3BIK OOBIJEHHOTO
YeJIOBEKa, IMEPEBOIUIOIICHUE MPAKTUYECKH HEMOHSATHBIX HAy4YHBIX [aHHBIX B

MHTEPECHYIO U MOJIE3HYI0 OOJIBITUHCTBY HH(GOPMAIIHIO.

[lonumanue »HTUX (PAKTOB NPHUBEIO HAC K HEOOXOJUMOCTH BBINOJHUTH
Hay4YHYI0 paboOTy MO M3YYEHHIO U TOMYJspU3aluu TeMbl « Teruiblii CBEeT, XOIOAHBIN
cBeT». B Hameit paboTte moiaeTr pedb O MOUCKaX M OMYKJaHHUSIX HAay4YHON MBICIH,
NBITAIONICICS BBIACHUTH OOJIbIIE 00 HMCCIEJOBAaHUSX CBETa, 00 3JIEKTPOMArHUTHBIX
BOJIHAX, TEIJIOBOM H3JIyYEHHHM W JIIOMUHECHEHIMU. MBI paccKaxeM O TOM, Kak
YEJIOBEK, HCCIEAys NPUPOAY, IMO3HABAasl €€ 3aKOHBI, YYUTCA IOJb30BaThCA STUMH

3aKOHaMHM.

[{eap paGoThI: M3YYUTH U MOMYJIIPU3UPOBATH TeMy « [eIIblii CBET, XOJIOMHBIN

CBCT».

3ajaum.



-co0path TeopeTudecKkylo HH(popManuo 00 >SIEKTPOMArHUTHBIX BOJIHAX,

TETJIOBOM U3JTyYEHUU U JIIOMUHECIEHIINY;
-MOMYJISIPU3UPOBATH HAYYHYIO MH(OPMAIIHIO;
-peanu3aiys MoTpeOHOCTH OBITh CAMOCTOSITEIIbHBIM.

MCTOZ!BII B ,ZI&HHOIZ pa60Te MBI HUCIIOJIB30BaJIl  MCTO/ Ha6J'IIOI[€HI/IH,

oInucaTeJbHO-aHATUTUICCKUM MCTOJ, MCTOJ CpaBHCHMUA.

AKTVEU'IBHOCTB Da6OTI>I: MOHSTHUS «TEIIbIN CBCT», ((XOHOHHBIﬁ CBCT» CTaJlu

OOBIZICHHBIMUA JIJISI COBPEMEHHOro uenoBeka. Ho st coBpeMeHHOM Hayku o00a
HA3BaHUS U «XOJIOAHBIN CBET» U TEIUIbIM CBET» - KAXKYTCSI OJJUHAKOBO CTPAHHBIMU U
yciaoBHbIMUA. OHM 3By4YaT IJii YYEHOTO MOYTH TaK K€, KaK «CBETJIBIM 3BYK» WU

«I'POMKOC TCILIO).

HOBTOMy, n3ydasa B 8 KJlacce Ha YpPOKax (bI/IBI/IKI/I pa3acii CBCTOBLIC SBJICHUA,

MbI PCIINJIN ITO3HAKOMUTLCA OJMKe ¢ DTUMHU IOHITHSIMU.

Pe3ynpTaT paboThl: CO3/1aHUE HAYYHO-TIOMYJISIPHOM CTaThU

[lepcnekTuBa: BBICTYNIUTh Ha KOHKypce nomyJisipuzatopoB Hayk «Hayka 0e3

rpaani-2022», ceMuHape, MOCBSIICHHOM Hefene (U3NKW Tepel yJalluMHUCsS CBOCH

TMMHAa3uHu.



OcHoBHas 4acTh
1 cKkyCCTBEHHBIN CBET
«I'paHull HAy4HOMY MO3HAHUIO U
MpEe/ICKa3aHUIO MPEIBUICTD
HEBO3MOKHO
JI.1.Menneneen

HcKycCcTBEHHBI CBET HMIpaeT BaXKHYIO pOJb B pa3BUTHM oOmiecTBa. Takoe
OTKpPBITHE YEJIOBEKA, KaK OBJIAJCHUE OTHEM, MOXKHO PACLEHUBATh U KaK IEPBBIM LIar K
Pa3BUTHIO DHEPIETUKH, U KaK MEPBBIM ATAll HICTOPUN PA3BUTHUSA TEXHHUKU OCBEIICHUS.
Pa3BuBasch, 4€I0BEYECTBO OBJIAACBAIIO BCE HOBBIMHU MCTOYHMKAMHU CBETa - 3TO
KOCTpBbI, CIMUKH, CBEUH, dJIeKTprUueckue jdamnbl. Ho Hy)xHa Obuta HayyHas paboTa 1o
CO3[JaHUI0 TNPHUHIMIIMAIBHO HOBBIX BBICOKOOKOHOMHMYHBIX HMCTOYHHMKOB CBeTa. B
Hamel crpaHe B Hadase XX Beka Takue (PyHIaMEHTaJdbHBIE U TPHUKIAIHBIC
HCCIIEOBAaHNUs MNpoBoAwMiIuCch B Tpex wuHctutytax — ®OHAHe, Bcecoros3nom
ANEeKTpoTeXHuYeckoM HHCTUTYTe M B I'OM mox obmmm pykoBoactBoMm Cepres

MNBanoBuua BaBuiosa.

CBer — HeEOOXoauMOE YCJIOBHE It paboThl TJa3a, C€aMOTO TOHKOTO,
YHUBEPCAIBHOTO M MOTYYEro opraHa 4yBcTB. Houb juIIaeT demoBeka 3TOrO OpraHa,
mpeBpainiasl XKW3Hb W3 aKTUBHOW B MACCHBHYIO. POJb MCKYCCTBEHHOTO CBETa —
NOJIZICPKUBATh JedaTelbHOe, 0oapcTBytolee co3Hanue. CBeT (pakTHUeCKH YAIUHSET
CO3HATENFHOE CYIIECTBOBAHHWE YEIIOBEKAa, M B OTOM TMPEXKIE BCETO €ro BEINKOE

3HAYCHHUC.

Hctounuku CBCTA, KOTOPBIMHU HYCJIOBCUCCTBO OBJAACBAJIO IIO MCEPC CBOCTO
Pa3BUTHUA U C KOTOPBIMHU Ka}K,HBIfI M3 HAC JO CUX IIOp BCTPEUHACTCA B CBOMX IICPBLIX

KUTEHUCKUX OIIbITax, BCCTJa ropAauue; MnmpsAMbIC COJITHCUHBIC JIYUU I'PCIOT U JAXKE KIYT,



MIOATOMY C HE3amaMATHBIX BpPEMEH, MHOTO paHbIIE BCSIKUX ACTPOHOMHUYECKUX
WCCIICIOBAHUI M TEOpUi, y YEJOBEKa BO3HMKJIA YBEPEHHOCTb B TOM, UTO COJIHIIE
O4YEHb TopsAvyo. Eciim HapoJ TrOBOPUT O 3MMHEM COJIHIIE, YTO OHO «CBETHUT, Ja HE
rpeeT», TO ITUM MOJYEPKUBAETCSA, YTO ITO - MAPAJ0KC, BHyTpeHHEE mpoTruBopeune. Ha
MOYBE TAKOTO JIOHAYYHOTO U MPUBBIYHOTO CIUSHHS NPEACTABICHUN O TEIJIOM TENE U
CBETE BBIPOCIIM APEBHUE TEOPUH CBETA, OTOXKIECTBIISBIINE TEIUIO U cBET. [Io MHEHUIO
MHOTHX JpeBHUX (PmiocodoB u (GU3MKOB, CBET — ITO Pa3peKEHHBI OroHb. OTOHB -
3TO, TaK CKa3aTh, CTYIIEHHBIN CBET. BOT moueMy cioBa «XOJIOAHBIN CBET» A0 CUX IOP
BBI3BIBAIOT HEJIOYMEHHE, CJIOBA K€ «TEIUIbIA CBET» 3BydaT 0oJiee Bpa3yMUTEIbHO U

CCTCCTBCHHO.

OI[H&KO JJIsA COBpGMGHHOfI HAaYKHU o0a Ha3BaHHSI U ((XOHOIIHLIP'I CBCT» H
«TEIUIbIA CBET» - KaXXyTCd OAHMHAKOBO CTpPpAaHHBIMH U YCIIOBHBIMH. Onu 3By4aT IJIA
YUYCHOI'O IIOYTH TaK IKC, KaK «CBETJBIN 3BYK» HIIM «TPOMKOC TCIIIO». ITonsTus

«TCIIO», KOT'OHb» N «CBCT» AJIS HCTO COBCPIICHHO HE3aBUCUMBI APYT OT Apyra.

Temno - 3T0 OHCPIUA 6€CHOp$II[0‘-IHOFO ABHIJKCHHA MOJICKYJI H aTOMOB, U3

KOTOPBIX COCTOUT TCJIO,
OI'OHb - 3TO paCKaHeHHBIﬁ ras,

CBET - JJICKTPOMArHWTHBIC BOJIHBI TOW JK€ TMPHUPOIBI, YTO W BOJHBI PaIHO,
paclpOoCTpaHSAIOMIMECS OT TEI B MNPOCTPAHCTBE C OFPOMHOW CKOPOCTHIO, OKoJio 300

000 KUTOMETPOB B CEKYHY.

OroHb MOXET OBITh OYEHBb TOPSYUM, a BMECTE C TeM OecliBeTHbIM. Hanpumep,

IUIaMsA ropAmero Boaopoaa 1 4uCToro Crimpra.

IlonsaTue Termyia OTHOCUTCS K BCUICCTBY, K JABH)XCHHIO YaCTHI[, ATOMOB H

MOJICKYJ, U3 KOTOPBIX INIOCTPOCHO BCUICCTBO.

B cBeToBOM MOTOKE HET aTOMOB M MOJIEKYJ, MO KpailHel Mepe B OOBIYHOM
XUMHUYECKOM CMBICJIE, ATOMOB, KOTOPbIE MOIJIM Obl YCKOPSTBCS WM 3aMEIUISATHCA,

IIO9TOMY OECCMBICIICHHO T'OBOPHUTDH O «TCIIJIOTE» WU «XOJIOAC» CBETA.



OTtu OeccriopHbIE JOBOABI BCE K€ HE MOIJIM HCKOPEHUTh B MPaKTUKE
BBIPAXKEHUN «TETUIBINA CBET» U «XOJOJHBINA cBeT». Hao0opoT, Mo Mepe BO3pacTaroiiero
paclpOCTpaHEHUs HOBBIX HWCTOYHUKOB CBETA O «XOJIOAHOM CBETE» B HAIlle BPEMs
IAIIYT M TOBOPAT 3HAYMUTENBHO Halle, 4yeM panplie. [loaTomy Bosnen-HeBosieW HAno
CUMTATbCS C HJTUM HEyJAAuHbIM C HAy4YHOW TOYKM 3pEHHs] BbIpakeHueM. Ero

MMPUXOAUTCA IIPUMCHATL U 10 HGKOTOpOfI CTCIICHHU OIIpaB/JbIBAThb.

BHyTpeHHMEe NpOTHBOpEYMs U HEAOPA3yMEHUs IOHATHUH O «TEIUIOM» U
«XOJOTHOM» CBETE 3HAYUTEIBHO IPUTYIULIIOTCS, €CIM BMECTO «TEIUIOT0» H
«XOJIOHOT'0» CBE€Ta TOBOPUTH O CBETE, PACHPOCTPAHAIOLIEMCS W3 TEIUIONO WIH
XOJIONHOTO HMCTOYHMKA. OIHAKO W TMPU TAKUX YCIOBHUAX TPYAHOCTH HE
3akaHunBalOTCs. CTporo roBopsi, J0OOO€ XOJOJHOE TEJIO BCE K€ BCEr/a H3Iy4yaeT
HEKOTOPOE KOJMYECTBO TEIJIOBOIO HM3IYyYEHUS U, HA00OPOT, Topsiuee TEIO MOXKET

OBITH OJHOBPCMCHHO NCTOYHHUKOM «XOJIOJHOI'0O» HU3JIYYCHHA.

YtoObl pa3oOparThCsi B TaKMX TOHKHUX BOIPOCAX IMEPEHIeM pPacCMOTPEHUIO

HETIOCPCACTBCHHO NCTOYHHUKOB CBCTA.

1.1 MCTOYHHMKHU «TEMI0ro» CBETa
«KpymnHeiiie HaydHbIe OTKPBITHS —
pe3yabTaT KPOMOTIUBOr0 HAOIIOACHUS
HaJl MeJIbYalIuMu (haKTaMu»
A XKun

Haunem c IMPUBBIYHOI'O «TCILJIOr0» CBCTA. BcneixuBaer CIIM4YKa, JaBas Ha
KOPOTKOEC BPEMs KCIITOBATOC IJIaMA U CBCT. B IEPBBIX MOJACIIAX JIaMII .HaJIBIFI/IHa 151
3I[I/ICOH3 CBCTHJIACh YI'OJIbHAsl HHUTb, HAKAJIMBACMasA TOKOM. Csert HCXOAUT I'JIaBHBIM

0o0pa3oM OT YacTHII yIJisi, HaKaJIEHHBIX J0 TemmnepaTtypsl Oosbiie 1500°.



Puc.1 Jlamna Jloapiruna Puc.2.Jlamna Oaucona Puc.3 BonbdpamoBast HUTH

JIaMIIbl HaKaJINBaHU

B nammne HakanuBaHWs, NMPU NPOTEKAHHHM YEpe3 HEE SJIEKTPUUYECKOrO TOKa,

HaYMHACT HArpeBaThbCA BOJ'IB(l)paMOBaSI HUTDb.

JIroOble Tejla UCMYCKAIOT OCOOBIE AIEKTPOMArHUTHBIE TEIUIOBBIC BOJIHBI.
Ecnu temmeparypa HHM3Kas, TO TEJIO HE MOXET CBETUThCA 3a CUET HArpeBaHUs
3aMETHBIM BUJIUMBIM CBETOM, OHO OyJeT M3Jy4aTh TJaBHBIM 00pa3oM HEBUIANMbIC
TETUIOBBIC BOJIHBI, MJIU KaK TOBOPSAT, UH(PaKpaCHbIC JIy4H C JIIMHHBIMU BoJiHaMmHu. [Tpu
MOBBIIEHWHM HAarpeBa TEJIO0 HAayMHAET MCIYCKaTh TEMHO-KpacHbll 1BeT. Ilpum
JNajdbHEWIlIeM BO3pacTaHWU TEMIIEPATYphl U3IYYEHHE CTAHOBUTCS OPAHKEBBIM,
KEJITHIM U, HAaKOHel, OenbiM. [[s1 mojydeHus BUIMMOTO HU3IYyYEHUS] HEOOXOAMMO,
9TOOBI Temreparypa u3iydaromero tena npessimana 570 © C (TemmnepaTypa Hadasia
KPAacHOTO CBEYECHUS, BHUIUMOIO YEJIOBEUECKHMM TJIa30M B TeMHoTe). g 3peHus
YeJIOBEKa OMNTUMAJbHBIN, (DU3MOJOTUYECKH CaMbIM YAOOHBIM CIEKTPabHBIM COCTaB
BUIMMOro  cBeta  umeeT  mnoBepxHOCTh Connia 5770 K. B Bosb(dpamoBbIx
COBPEMEHHBIX JIaMITaX Hakaj JoBoAuTCs npubausutenbHo a0 2700° C. Ilo kauecTBy
M3JIy9aeMOro CBETa JTH JIAMIIBI BCE ke ONmKe K KocTpy, yeM kK Comuity. Jlo cux mop
HU OJIHO HAKaJIEHHOE TEeJO0 B MPAKTUYECKH NPUEMIIEMBIX YCIOBHUSAX HE YAAIOCh
JIOBECTU JI0 TaKOoro Hakana. [lpenarcTBUEeM CHYKUT IUIaBICHUE METANIOB M UX
ucnapenue. Boibdpam B 3TOM OTHOLIEHUWH MOIXOIUT OoJible Bcero. Temmeparypa

miaBjieHus 3Toro meramia 3660° C u o6mamaeT oH Majioi ucrnapsieMocThio. [lonbITku



MPUMEHEHUs B KaueCTBE HAKAJWBAEMBIX TEJ YIJIEPOAWCTHIX COCIMHEHHA KapOWIOB
pa3IMuYHBIX METAUIOB (HampuMmep, TaHTana), oOnajammux Oojiee BBICOKUMHU
TeMIlepaTypaMu IJIaBJICHUS, A0 CUX TIOP K XOPOIIUM pe3yJibTaTaM He rpuBenu. [leno B
TOM, 4YTO BCE€ «TEIUIOBBbIC H3JIydyaTeln» KpailHE HE JKOHOMUYHBI B OOBIYHOM
TEXHUYECKOM CMBICJIE CJIOBA, OHU MPEBPAIAIOT B BUIUMBIN CBET TOJIBKO HUYTOKHYIO
4acTh NoTpedisieMoil uMu sHepruu. s aOCOMOTHO YEpHOro Tela, HaXOJAIIerocs
ripu 2000°, Bcero nutb 0.3% sHEpruu nNepexoauT B BUAUMBIN CBET, IPU TEMIIEpATYPE
B 3000° xo3dduriveHT nose3Horo AeicTBUs nmoaHumaetcs 10 3%. Beirognee Bcero
a0COJIIOTHO YE€pHOE TeNo JOKHO paborath okoyio 6000°, T. e. mpu TemIieparype
Connua. Ilpuyuna 3TOrO0, Ha MEPBBIM B3I YIUBUTEIBHOIO, COBIAJAEHUS COCTOUT B
TOM, YTO Y€JIOBEUYECKUH T1a3 OMOJIOTMUYECKH, B MPOLIECCE PA3BUTHUS MPUCIOCOOMIICS K
COJIHEYHOMY CBETY, M MO3TOMY CBET OT TEIUIOBOTO M3IydyaTedass C COJHEYHOH
TeMneparypoil Haubosee s3KOHOMUYEeH. OIHAKO 3KOHOMHYHOCTh AK€ 3TOr0 CAMOI'0
BBITOJIHOT'O a0COJIFOTHO YEPHOTO Tejia HEe BelMKa, KO3(PGHUIIMEHT MOJIE3HOI0 CBETOBOTO
NeicTBUA cocTtaBisier npuonusutenbHo 13%, 1. e. 87 % Bceil motpebisiemoit
MCTOYHUKOM SHEPTHH IS TJia3a 0ecrosie3Hbl. /(s COBpeMEHHBIX JIaMIT HaKaJTUBaHUS
MomHocT 0okosio 100 BatT, KO3((ULIHUEHT MOJHOTO CBETOBOTO JIEUCTBHS COCTABIISET

Bcero 2-3%.

EcrecTBeHHO BO3HMKAaeT BOIPOC. MOXHO JIM TOJy4YUTh HCTOYHHUK CBETA,
U3ITydaroImuii 60bI11e, 4yeM abcomoTHO YepHoe Teno? [loctapaeMcs OTBETUTH HA HETO

B CIIEYIOLIEH IJ1aBe.

1.2 «XO0JIOOHBIN CBET» U JTIOMHUHECLIEHIIUS
«KITF0O4OM KO BCAKOW HAyKe
ABJISICTCS. BOIIPOCUTENBHBIN 3HAK
O. bann3ak

B npoTHBOMOJIOKHOCTE «TEIUIOMY CBETY» CIIOBA «XOJIOAHBIM CBET» 3ByYaT

CTpaHHO MW IIPOTHBOPCUYMBO, JaKC IIOCIIC TOro, KaK HX ClblIaJId MHOI'O pas.



VY auBnenue ObIBaeT emie OOoJbIIe, KOT/Ia XOJOIHbIM CBET BUIAT B TIEPBHIN pa3 CBOMMU
rnazamMu. Takoe yIuBIEHUE Teposi onucaHo B ckaske «KoHek-ropOyHok». XomogHoe

cusiaue nepa JKap-IITuip! ka3anoch BONIMIEOHBIM TYOM.

Ha camom ACJIC ClIydaru XOJIOAHOI'O CBCTA HC TaK PCAKHU M BOBCC HC YYIACCHBI,
OHHU OBLIM 3HAKOMBI JIOJAM C HE3allaMATHBIX BPCMCH B O6BII[CHHOI>1 ku3Hu. CBeueHne
HAaCCKOMBIX (Hanpﬂmep, CBGTJ’ISI‘IKOB), APCBCCHLIX THUIYIICK, THUIOMICTO MsACA. 910
XCMUJIIIOMUHECHCHIO M, T.C. CBCUCHUC IIPpHU XUMHWYCCKUX ITPOICCCAaX, I''IaBHBIM 06pa30M

IIpU OKHUCJICHHUMU.

Puc.4 CeeueHne CBETISYKOB M THIIIYIIEK

KpacuBbiM  3€JI€HBIM CBETOM  BCIBIXHYT JKEITHIE KPUCTAIBI  COJIU
A30THOKHUCJIOTO YpaHa, €CJIM B TEMHOTE MO HUM YIAApUTh MOJIOTKOM. DTO MPUMEP

MCXaHHUYICCKOI'O B036Y)KI[GHI/I$I CBCTa.

UpesBbluaiiHO PacHpOCTPAHEHHBIM BO30YAMTENEM XOJOJHOTO CBETa CIIYXKHUT
caM ke cBeT. Kpucramibl a30THOKHCIIOTO ypaHa U psill IPYyrux €ro COCAUHEHHU MOoJ

JNEUCTBUEM CBETA MU3JIYy4YarOT IPKUN 3€JICHBIN CBET.



Puc.5YpanoBoe crexno Puc.6YpaHoBoe CTek10 B yabTpaHOIECTOBOM CBETE

[IepBbie MOMBITKA UCCIEAOBATH 3TO SIBIICHHE OTHOCATCA K Hayany 17 Beka.
Heckonpko mo3zaHee ero uzydeHuem 3aHsuuch [amuineo [Mamuneid, PobGept boitnb,
Ncaaxk HrerotoH, Anekcanap IOaMoHa bekkepens. B Hauane 20 Beka yuyeHHE O
JIFOMUHECLHECHIIMU CKJIAABIBACTCS B CaMOCTOSITEIBHBIA pa3lesl HAayKu. Tpuauarh Jer
CBOCH KW3HM OTHAT W3YYCHHWIO SIBIICHUHA JIFOMHUHECIICHIINA COBETCKUU (DH3UK,
OCHOBaTellb Hay4yHOU miKoJibl Pusndeckoi ontuku B CCCP, neficTBUTENbHBIN YiIeH U
npesugaeHT AH CCCP, oOuiecTBeHHBIN AesaTenb W mnomyisipuzarop Hayku Cepreit

NBanosuu Basmios.

Puc.7 Cepreit iBanoBuu BaBuios



JIroMUHECIICHIIMe MOXKHO Ha3BaTh M30BITOK CBEUCHUS Teja HaJ TEIUIOBBIM
U3JIYYCHHUEM TOTO e Tejla He MPEeKpaliarieecs cpa3y mociie yCTpaHeHUs BbI3BaBIIICH
€ro MpUYMHEL. Takoe ompeseneHne BIOJTHE OTYETIIMBO OTACISACT JTFIOMUHECIICHITUIO OT

TCIIOBOT'O U3JIYUCHUA U OT PACCCAHUSA CBCTAa U HOI[O6HLIX IMponHccCoB.

JlroMUHECHIEHIIMA MOXKET MOSIBUTHCS TOJIBKO 32 CYET MOTJIOMEHHOW TEPBUYHOMN
SHEPruM. ITO COOTBETCTBYET 3aKOHY COXPAHEHHUsI SHEpruu. Eciau roBoputh 0O
SIBJICHUSIX, IPOUCXOSIIUX B TEIUIOBBIX M3IY4YaTeNsAX U MPHU JIOMUHECIIEHIIMHU, TO OHU
oanHaKoBbIe. TyT U TaM MOJIEKYJIbI BO30YKAAI0TCSI TIPU MOTJIOMICHUU CBETa WM MPU

B3aMMHBIX CTOJIKHOBCHHAX.

A\ Mornouenue aneprun /\ Wanyuenve 3Heprun

Puc.8 Kak npoucxoaurt cBeueHue

B TemnoBbIX HMCTOYHMKAX CBeTa BO30YXKICHHE BO3HMKAeT 3a CYET
OecnopsiIOYHOTO  TEIJIOBOTO  JABW)KEHMS YacTUI[ BEIIeCTBA M HE  MEHee
OecniopsIouHOrO MX u3aydeHus. Haoboport, B ciydyae JIIOMUHECHEHIIUN TPEBpaIlleHNe
ApyTux (OpM 3HEPTUU B CBET MPOUCXOIUT YIMOPSIOUECHHBIM, CTPOHHBIM IyTeM Oe3

MOOOYHBIX JIMIITHUX 3aTpaT Ha HCHYXHBIC WJIN Oecrone3Hbie JJIA HaC (I)OpMI)I OHCPIUH.

Mo>XHO CpaBHUTH BO30YXKJEHHE CBETa 3a CUET OECHOPSAIOYHOIO TEIIOBOIO
JBWKEHHSI YaCTUT BENIECTBA C TOJMNOM JIIOAEH, XAOTHYECKU TOJKAIOWMUXCA W
OeralomMx B  pa3Hble CTOPOHBI, a BO30YXKJAEHHE CBETa  IOCPEICTBOM
yIbTPapHOIETOBBIX JIydeH ¢ ACHCTBHEM C JACHCTBHEM TeX K€ JIOJeH, MIYIIUX
LEJICYCTPEMIIEHHO, BOEHHBIM CTpOeM. UHCIIO JIIOAEN OJTHO U TO K€, JHEPTUS OJIHA U Ta
e, HO B OJIHOM ciy4ae O€cmopsiiok U Xaoc, B JAPYIOM - YINOPSAOYEHHOCTD,

CTPOMHOCTh M LEJICYCTPEMIECHHOCTh. TE€II0 NPUBBIYHBIX MCTOYHHMKOB CBETA - 3TO



BOBCE HE HEM30CIKHBIN IIPHU3HAK BCAKOI'O UCTOYHUKA CBCTA, 4 TOJIBKO BBIPAKCHUC €TO
0O0IBIIIOrO HCCOBCPIICHCTBA. Terio UCTOYHMKA CBETA - ATO JIMIIHAA, HCPAINOHAJIBbHO
N HCO3KOHOMHO pacTpaduuBacMasa OHCPIHUA. Ha060p0T, OTCYTCTBHUC 3aMCTHOI'O
Harp€BaHuAa B JIIOMUHCCIHCHTHBIX MCTOYHHKAX - BepHBII;'I IMPHU3HAK UX 3HAYUTCIIBHOI'O

9KOHOMHYCCKOI0 IIPEBOCXOACTBA.

[TpuBeneHHOE BBILLIE ONPEAEICHNE JIIOMUHECHEHIIMN KaK N30bITKa CBETa CBEPX
TEIUIOBOTO U3JIyYEHHUS, SICHO MOKA3bIBAET, B YEM COCTOUT IIyOOKO€ NPUHLHUIINAIBHOE
pasIuyue JIOMUHECLHECHIMM U TEIUIOBOIO M3Iy4YeHHs. B moMuHECHMpYIOLIEH cpere
4acTh COOOILIEHHONW MOJIEKYJaM 3HEPruM HE IOCTymaeT B oOllee pachpeleieHue.
[Ipoucxogut kak Obl uW30JsAUMA HocTynaromeid »sHeprud. Ilpy TOM dacTh

M30JIMPOBAHHON SHEPTUUA MOXKET ObITh OUYEHb OOJIBILION.

CrniocoOHOCTB MOJICKYJIBI K TaKoM H30JIOUHU SHCPIrUun BO36y}KI[eHI/ISI 3aBHUCHUT OT
CTPpOCHUA YaCTHUIBI. OTUM U 00BSICHAETCS CpaBHUTCIIbHAA PCAKOCTD, I/I36I/IpaT€J'II>HOCTI>

JJFOMMHCCIOCHIINH, O KOTOpOfI IOBOPHUJIOCH BBIIIC.

N3BecTHO, HampuMmep, 4TO OOJacTH, OTBETCTBEHHBIC 3a CBEUEHHE B aTOMax
PEIKHX 3€Melb, XOPOIIO 3aIlUIEHb BHEIMHEH SJICEKTPOHHOM 00OJOYKON OT
MMOCTOPOHHUX BO3JIEUCTBUN, YeM U OOBICHSIETCS CIIOCOOHOCTh PEAKUX 3eMelb K
JIOMUHECHICHITMN. B OOJBIIMHCTBE CIydaeB, OJHAKO, 1O CHX IIOp HE YCTaHOBJICHO, OT
KaKUX OCOOCHHOCTEH CTPOCHHS 3aBHUCHUT CIIOCOOHOCTH T€X WJIM WHBIX MOJICKYJ HIIH
KpUcCTATNYeCKUuX (PochopoB THOMUHECHIUPOBATH. DTO OYEpeaHAss U OYEHb HeJerkas

3aj1a4a TEOPUHU JTIOMUHECIICHITNH.

Ho rnaBHBINM BBIBOJ M3 PACCMOTPEHUS SBJICHUM JTIOMUHECIICHIIMN MOXKET OBITh
BbIpakeH Tak. Eciu Obl BCsl DHEPTHs, TOTJIoIaecMas JII0ObIM BEIIECTBOM, MOJTHOCTHIO
pacnpeaensgach MEXJIy BCEMHM YacTHIIAMU BEILIECTBA, MOCTyINas B KOHIIE KOHIIOB B
OrO/PKET TEIUIOBOIO 3ariaca Teja, TO €IWHCTBEHHBIMHM MCTOYHHUKAMU CBETA MOIJIM OBI
OBITh TOJIBKO TEIJIOBbIE MCTOYHUKH. AOCOJIOTHO YEepHOE TeJIO0 ObUIO OBl Mpeaeom
COBEPIIICHCTBA B 00JaCTH HCTOYHHKOB cBeTa. K cuacTthio, 3T0 He Tak. YacTuiipl
MHOTHX BEIIECTB UMEIOT TAKOE CTPOCHHE, UTO 3HAYUTEIbHAS 4YaCTh MOTJI0IAEMO UMHU

SHEPTrUU COOTBETCTBYIOLIErOo KadecTBa (OBICTpbIE 3JEKTPOHBI, YIbTPa(HUOIETOBBIC



Jy4d U T. J.) HE MOCTYIMAET B TEIUIOBOE pacCIpe/eiieHue, OHa M3JIy4aeTcsi MpsiMO, B

BHUAC CBCTa 0e3 IMoCpCaACTBa TCILJIOBOTO, KpaﬁHe HCOKOHOMHWYHOI'O 3BCHA.

DTO OOCTOSTENIbCTBO PACKPBIBACT TME€ped TEXHUKOW HOBBIE OOJbIITHE

BO3MOXHOCTH, Mbl YBUJIUM 3TO B CJ'ICI[YIOIHGIZ TJ1aBEC.

2 [IpuMeHeHne TeTJIOBOTO M3YyYEHUS U TIOMUHECIICHITHH
«Jleno Hayku — CITY>KUTh JTFOJISIM»
JI.LH.Toncrou
2.1 TennoBble UICTOYHHUKH CBETA
PaccMoTpuM BakHeIIee MPUMEHEHUE 3aKOHOB TETVIOBOTO U3TyUYCHUS.

MHuorue HNCKYCCTBCHHBLIC HCTOYHHUKHU CBCTa SABJIIFOTCA TCIINIOBBIMHU

H3J1ydaTCIIAMHA (SHCKTpI/I‘IeCKI/IC JIaMIIbl HaAKaJIMBAHUS, JYT'OBBIC JIAMIIBI U T.I[.)

Puc.9 Jlamma HakajiuBaHus

OcCHOBHasl 4acTb COBPEMEHHOW JaMIbl HAKAJIMBAHWS — CHOUPAIb U3 TOHKOM
BOJIb()paMOBOM MPOBONOKK. Boibppam — TyrominaBkuil MeTaul, €ro TeMIiiepaTypa
mnasieHus 3387 C namne HakaauBaHMS BOJb(ppaMoBas ciupaib HarpeBaetrcs 10 3000
C, npu Takol TemIepaType OHa JOCTUTaeT OEJIOro KaJleHUs U CBETUTCS SIPKUM CBETOM.

Crnupasib TOMENIAI0T B CTEKJISHHYIO KOJOY, U3 KOTOPOW HAacOCOM BBbIKauaH BO3AYX,



9TOOBI crmmpaidb He meperopanga. UToObl MpeaoTBpAaTUTh OBICTPOE HWCIAPEHUE

BOJ'II)(bpaMa, JIaMIIbl HAITOJIHAKOT a30TOM HJIM MHCPTHBIMH I'a3aMU.

CCFOI[H?I JJaMIIbl HaKaJIMBaHUsA, UMCIOIIIHC MaJICHbKUI CpOK CJIy>K6BI, a TaKXKe

HU3KYIO CBETOBYIO OT/Iady, BBITECHSIOTCS JTIOMUHECIICHTHBIMU JIaMIIaMHU.
2.2 IlpuMmeHeHne IIOMUHECTICHITUT

HcTopuss nmpUMEHEHHMH JIOMUHECLEHIIMM HECKOJbKO cBoeoOpasHa. C. M.
BasuiioB otmeuan: «C yauBiieHHEM IPUXOINATCS CKa3aTh, 4To 3a 300 neT — oT Havana
XVII B. no xonma XIX B. - JIOMMHECUEHUMS HE IOJyYWJIa MOYTH HHUKAKOTO
MIPAKTUYECKOIO0 TNPUMEHEHMS. OJTO, HANO CO3HAThCI, — camas IMedalbHas dYepTa
HCTOPHUU Pa3BUTHUS YUEHUS O JIOMUHECHEHIIMHU 10 Hadaia XX B. C HEK0 CBsA3aHa MaJias
OPOAYKTUBHOCTE M CYry0O SMIIMpPHUYECKOE COCTOSHME Bceil obOsactu». 3arto,
XapakTepu3ysi COBPEMEHHOE COCTOSIHHE BOIpOca, OH ke roBopuil: «lIpakTtmueckas
POJIb JTIOMHUHECLICHIIM 110 CPABHEHUIO C HEJABHUM IPOLIJIBIM BBIPOCIIA HEU3MEPHUMO:
Ha 3E6MHOM Iape CeHldYac eXEroJgHO U3TOTOBISAIOTCA COTHH  MUJUIMOHOB
JIFOMUHECLIEHTHBIX JIAMIT; peanuzanus pPaaroNoKaToOpOB, TEJIEBU30POB,
ocuusuiorpagoB ONMUPAETCS Ha CBETAILIUECS COCTAaBBI; JIOMHUHECIEHLMS B Pa3HBIX
(opMax MMPOKO BOILJIA B BOEHHYIO, CBETOTEXHMUYECKYIO U TEAaTPAIbHYIO TEXHHKY;
JIOMMHECLICHTHBIA ~ aHajJu3 IMOJY4YWI IOUPOKOE pACHpPOCTPAHEHUWE B  CaMbIX
pa3HOO0Opa3HbIX 00JACTIX HAYKH, TEXHUKH, CEIbCKOTO XO3sIMCTBA, MEAMUILIMHBI U JaXKe

YTOJIOBHOTO PO3BICKAY.
2.2.1 JIroMHUHECIIEHTHBIE JJaMIIbI

Hcnonb30BaHWE JIOMUHECHEHIIMM TTO3BOJIMIIO CO34aTh HOBBIE HMCTOYHUKH
CBETA, JINIICHHbIE HEJOCTATKOB JIaMIl HakanuBaHus. [Ipexnae Bcero cienyer ykasarb
Ha JIOCTUTHYTOE€ MPHU STOM PE3KOE IMOBBIIMIEHNE IKOHOMUYHOCTH, a 3aT€M U Ha
VIy4IIEHHEe  I[BETOBBIX  XAapaKTEPUCTUK  HMCTOYHUKOB  cBeTa.  Pa3paboTka
JTIOMHUHECTICHTHBIX Jiamn Obuia Hayata B CCCP mo MHHUIIMATHUBE U MO PYKOBOJICTBOM

C. H. BaBuioBa



[lepBbie MOMBITKH CO3/4aTh JIOMUHECHEHTHYIO JIaMIly OBLIM CAENaHbl OKOJIO
Beka ToMy Hazaj. CHayasia 3TO OBbLIM 3JEKTPUYECKUE pa3psAHbIE JaMIIbl BBICOKOI'O
HanpsbkeHus. Mcnonbs3oBaTh X Hayanu Ha ynuuax Mockssl u Jlenunrpana. Yaie 31o
pPEKIJIAMHBIE JIaMIIbl Ha YJIHIAX TOPOJOB, B KOTOPBIX CBETATCS I'a3 HEOH M Napbl PTYTH.
Ho xpoMe »KOHOMHYECKOW BBIFOJBI OHM OOJIAJAIOT PSIOM HEYAOOCTB: BBICOKOE

HamnpsbKeHue, Hey100Has popma, CIIeKTPaIbHbIN COCTaB U3TyUCHHS.

[Toxxonsmuii BapuaHT OB HAMICH MIPU COYETAHUM PTYTHBIX JIAMIT M TBEPJIbIX
KPUCTAJUIMYECKUX CBETSIIUXCS COCTaBOB. Takue COCTaBbl MPEBPAIAIOT OJUH BHU]T
cBera B jApyroil. Hampumep, ynbrpaduosieToBble JIyuyd B BHIUMBIA CBET, T.€.

JIEUCTBYIOT KaK CBETOBBIE TpaHC(HOPMATOPHI.

YIWTROPHONETOROE HINYYENNE
ACET BAAMMBIA CBBT, CTORKHMBORDS
€ MOMMHOCUBHTHEM NOKPHITHOM SHYTPRHHER RO~
e BEPXMHOCTE NOKPWTO
pybra, P P
\ i ynsrpaduo- MIOMMUHECLLEHTHBIM
HONOAMENH- PIPPAPIA . |
\ v neTosoe COCTOBOM
HON AProHoOm csoY K4
N Minyuenue o

R,

\ \ \ [_ KOTOA Menycxoer
Hsﬁons_moe xonwvecrso \ 00 : \ \ INEKTPOMHB
MUAKON PTYTH — i daslte iy
NOPM PTYTH KENYC
KQHOT ynsTpodpuone-
TOBOE HINYNEHWE

NPM MOYEMUM INeKT-
POMEPIMH NOABNACTIN
INEKTPULLCKOR AYTO

Puc.10 YcTpoicTBO M IPUHITUIT paOOTHI TJIOMHHECIICHTHON JIAMITHI

OCHOBHOW YacThI0 HOBBIX JIFOMHHECIEHTHBIX JIAMII CIIY’KAT PTYTHBIE JaMIIbI
HU3KOTO JIaBJIEHUS C MPUMECHI0 aproHa. OHU UMEIOT BUJ LMJIUHAPUYECKUX TPYOOK,
auamerpoM 15-50 mm u guHoi 20-15 cm. TpyOku, B KOTOPBIX HAXOJUTCS HECKOJBKO
MWUJIMTPAMMOB PTYTH, HAIOJHSAIOTCA AaprOHOM IIPpU JAaBJIEHUUM B HECKOJIBKO
MUIUMETPOB. Bo BpeMst paboThI JlaMITbl ee TemrepaTypa He MPEeBbIIIAeT MPUMEPHO
50°, mpu 3TOM JaBJjeHUE NIApOB PTYTH BECbMa HE3HAYUTEIBHO, COCTABJIAS OKOJIO COTON
J0JAM MWUIUMeTpa pTyTHoro ctonba. Ilpumech aproHa HyXHa Ui JIy4ILEro

WCIIOJIb30BAaHUSL JJIEKTPUYECKOM SHEPruv B pa3psale, CBEUYCHHE K€ paspsna B



OCHOBHOM ormpenessercs pTyTbio. C 000UX CTOPOH B TPYOKY BBEICHBI 3JIEKTPOJBI,
MMEIOIINE BHJ HEOOJBITUX CIHpAJCH, COSTUHSIOMMUECS MOCPEICTBOM CITEIUATbHBIX
UX TOBEPXHOCTU BBUICTAIOT SJEKTPOHBL. B TpyOKe MPOUCXOAUT 3IEKTPUUECKUMN
paspsi B mapax pTyTH, B pe3yibTaTe Yero BO3SHHUKACT yIbTPaduOIECTOBOE H3ITyUCHHE.
BHyTpeHHUE CTEHKH JIaMIlbl TOKPBITHl JIIOMUHOGOPOM, KOTOPBIM MEpen3aydaeT
norjomaemoe Y®-uznydeHne B BUIUMBIA cBeT. M3MeHsst coctaB jroMuHOGOpA,
MOXHO MEHSTh OTTEHOK CBEYCHHS JaMIlbl. B kauecTBe MoMuUHO(OpaA HCIOIB3YIOT B

OCHOBHOM ranodocdaTsl KaabIus 1 opTodocdaTsl KaabIHsI-IIMHKA.

N\

Puc.11 JlroMUHECLIEHTHBIE JIAMITBI

JIIOMUHECLIEHTHbIE JIaMIIbl MOJYYWUJIM IIMPOKOE MPUMEHEHUE B CaMbIX
pPa3HOO0Opa3HBIX OTpACIAX HAPOJHOTO X03sicTBa. VMU OCBEIIAOTCSI MHOTOYMCIIEHHBIE
(abpuky U 3aBOJIbI, YTOJIbHBIE IIAXThI, JJAOOPATOPHUM, YIULBI TOPOAOB, KaPTHUHHBIC
rajieped, My3ed U T. O. lIpruMeHeHHe JTIOMHUHECLEHTHBIX JaMIl Ha IMPOU3BOICTBE
CHIDKAaeT Opak, yiydllaeT yCJIOBUS TpyAa M JaeT 3HAYUTENIbHYI0 SKOHOMMIO

AIIEKTPOIHEPTUH.

HenocratkoMm JIIOMUHECHEHTHBIX JIaMIl, KaK M JAPYTUX HWCTOYHHKOB CBETA, B
KOTOPBIX MCHOJIb3YETCSl SJEKTPUUECKUN pas3psii B ra3ax, SBISIETCS CIOXKHOCTh CXEMBbI
BKiItOUeHMs. [lajgaromas siaeKTpuyeckas XapaKTepUCTUKA U TPYAHOCTb 3a)KUTaHUS

paspsiga TPUBOAST K HEOOXOIUMOCTH TPUMEHEHHUS CHEIUATBHOW BKIIIOYAIOIICH



amnmnaparypsl (Ipoccelb, CTapTep), YTO YJIOPOKAET CTOUMOCTh M YBEIIMUMUBAET MOTEPU

OHCPIrun.

JIOBOJIBHO ~ IIMPOKOE  NPUMEHEHHE  MOJYYHJIA  «YEPHBIE»  JaMIIbl,
IpEeCTaBIAIONINE COOOM PTYTHBIE KBaplLIEBbIC JIAMIIBI, 3aKIIOYEHHBIE B KOJIOYy H3
«YEpPHOr0» YBHOJEBOI'O CTEKJA. OJTO CTEKJIO 33JCpKUBAECT BUAUMBIE Jy4d U
IPOIYCKAET MPAKTUYECKU OAHY YIbTPadUOJETOBYIO PTYTHYIO JHUHUIO C JUIMHOU
BOJIHBI.  M3nmydeHuwe  «4epHOW»  JaMmmbl  HCHONB3YyeTCS IS BO30YXKICHUS
JIOMHUHECLIEHIIMM JI0ObIX O0O0BeKTOB. [lpm »>TOM OTCYyTCTBME BHIMMOIO CBETa

oOJieryaeT HaOIIOEHNE JITIOMUHECIICHIINH.

«YepHpIMM»  JamMOaMH  BO30YXKJA€TCSd  CBEUEHUE  JIIOMUHECHHMPYIOMIHNX
JEKOpaluii B TeaTpax U JIOMHHECIHUPYIOIIUX IIKal NpUOOpOB B KaOMHE CaMOJIETa.
Oco0eHHO Ba)XHO NPUMEHEHHUE «UEPHBIX» JaMIl JJs JIOMUHECIIEHTHOIO aHalu3a U

JFOMUHECIIEHTHOM 1€(PEKTOCKOHUH.
2.2.2 JI'oMUHECLIEHTHBII aHaIN3

[[Iupokoe pacrnpoCTpaHEHUE TIOMHUHECHEHIIMM CBS3aHO, KOHEYHO, C TEM, YTO
Crokc B koHue XIX Beka TMPEIIOKUIT HCHOIB30BATh JIIOMUHECIEHIIMIO B
AHAINTUYECKUX LEJSIX: JUId aHAIW3a IPUCYTCTBUS PA3JIMYHBIX OPTaHUYECKUX
COEIMHEHUH M0 U3MEHEHHIO CIIEKTPA JIIOMUHECIICHIIUY, THTEHCUBHOCTH U TaK Jajee.
Ho pa3Butre Takol aHaAIUTUYECKUUA METOJ MOJIYYMI TOJBKO B cepeauHe XX Beka B
CBs3U C paboTamu coBeTckoro ¢u3mka BasunoBa. OH Hamucan KHHTY, KOTOpas
NOCBAIlIEHAa A3TOMY Merony aHanu3a. (Okas3anoch, 4YTO  JIFOMHHECLEHTHAs
CIEKTPOCKOTHS KaK aHATUTHYECKUI METO]T 00J1a/1aeT YpE3BbIYAHO HU3KUM TIPEICIIOM
oOHapy>keHHsl. DTO €ro OrpoOMHOE JOCTOMHCTBO, KOTOPOE BBIJEISAET €ro Ha (oHe

MHOXKCECTBA APYI'UX aHAJIUTUICCKUX MCTOOOB.

Kpome Toro, »tor Meton Ooiiee CENEeKTHBEH, MOCKOJBKY (IyopeciupyeT
MEHBIIIEE YMCJIIO COCJAMHEHHM, YeM Imorjiomaer. B  CBI3M ¢ BBICOKOM
YyBCTBUTEJIbHOCThIO XUMUYECKU JTIOMUHECIICHTHBIA aHAJIU3 IIUPOKO UCIOJIb3YETCS B

Pa3JINIHbIX o0acTax IMPOMBIINIJIICHHOCTH, BKJIKO4Yas XUMHUICCKYIO n



HeprexumMuyeckyro, B ~ OHMOJOTMH,  MEIWIIMHE, TEOJOTWH, B  IHIINEBOU
MIPOMBIIICHHOCTH, c/x MIPOU3BO/ICTBE, neheKTOCKOIHH, apXeoJIoTHH,

KPpUMHUHAJIUCTUKE U T. .

HIOMHHCCHGHTHLIﬁ dHAJIN3 HCIIOJIB3YCTCA B IIPOMBIIIIICHHOCTHU AJIA KOHTPOJIA
IMPpOU3BOACTBA BUTAMUHOB, IIPHU ITOUCKAX PCAKHNX MHUHCPAJIOB, IS KOHTPOJISI CBEKCCTU

IMUIICBBLIX IMTPOAYKTOB U T. .

B KPUMHUHAJIIMCTHUKS JIIOMI/IHGCI_[GHTHBIﬁ aHaJIn3 IMPUMCHACTCA JJIA
O6Hapy)K€HI/I$I HC3aMCTHBIX Ha I'JIa3 CJICAOB KPOBH, I YTCHUA 3aJIUThIX YCPHHUIIAMU
TCKCTOB MW JIA BBISABJICHUS CI)aJ'IBH_II/IBBIX JCHCT. B aApXCOJIOTHN HIOMHHCCHGHTHBIﬁ
dHAJIN3 IMPUMCHACTCA IIPU YTCHHUH CTAPHUHHBIX pYKOHHCGﬁ Hu 1momMoract 06H3pY)KI/IBaTI>
HU3MCHCHU U ITIOAYUCTKH TCKCTOB. HaKOHCH, HIOMHHCCHGHTHBIﬁ aHalin3 IPHUMCHACTCA
A1 YCTAHOBJICHUA  IIOAJIMHHOCTH  KAapTHH, noo KpaCKn pa3HbIX PCUCIITYP

JIOMHHECHUPYIOT PE3KO pa3IMuHBIM 00pa3oM.
2.2.3 Jlazepsl

Ecnu B34Th JOBOJIBHO OOJBIION KpUCTAT pyOMHA — MPO3PAYHOr0 MUHEpana, -
TO €r0 B CIIELIMAIBHOM YCTPOMCTBE MOXKHO «HAKayaTb» CBETOBOM JHEPTUEU SPKUMHU
BCIIBIIIIKAMU 0CO00M JamIibl. B Kakoi-TO MOMEHT «HACBHITUBIIUCEHY, KPUCTAIIJI HAYHET
caM MCITyCKaTh TOHEHbKUI KPACHBIN JIyd. B 3TOM Jyde cBEeTOBast SJHEPTUsl OKa3bIBACTCA
OYEHb CHJIbHO CKOHIIEHTpUPOBaHHOMU. JIyu crocoOeH mpokeub J00ble MaTepHallbl, B
TOM 4YHCIIe W anmas. Takod MmpuOOp Ha3BaM JiIa3epoM — yCHIIMTeNIeM cBera. [ne
TOJBKO HE MPUMEHSIOT €ro cerofHsa! bpuln co37aHbl pa3IMYHbIC TUIBI JIA3€POB JJIs

PA3JIMYHBIX LEIIEH.
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Puc.12 ®usnueckas CyIHOCTD JIa3€PHOTO U3ITyYCHUS

Bpauam nazepHblil Jyd TpUTrOAWIICS KaK OCTPBHIM M CTEPUIIbHBIN CKaJbIIEIh.
I'eone3ncram OH MOMOTraeT 3a1aBaTh TOYHOE HAIIPABIICHHUE MPU MPOBEIACHUU, CKAKEM,
noa3eMHbIX padoT. C moMoibio Ja3zepa Oblila BBINIOJHEHA CBETOBAs JoOKalus JIyHbl u

OIIpCACIICHO TOYHOC PaCCTOAHHUEC 10 HCC.

Jlyun nazepa IBMXKYTCSI CTPOTO B OJJHOM HaIlpaBJICHHUH, [TO3TOMY ITYYOK CBETa
HE PACIUIBIBAETCS BIIUPH 1K€ HA OOJBUINX PACCTOSHUSIX. DTO MO3BOJSECT MPUMEHSTh
€ro U Kak CpEeJCTBO CBSI3M, KOTrJa COOOIIEHHE MOKHO TepeaaTrh XOTh Ha JPYTYIO

TUTAHETY.
2.2.4 Jlromunecnennus B 6opsoe ¢ COVID-19

BO3 numer o pa3pylidTeNbHOM  BO3JCUCTBUM  yiabTpaduoyiera Ha
MUKpoopranu3Mbl. OHa COOOIIAET, YTO U3BECTHbIE KOPOHABUPYCHI YYBCTBUTEIBHBI K
UV-uznyuenuto. Tem He MeHee, HENb3sl MCIOJB30BATHCS €ro Ui JIe3UH(EKINH PYK,

TaK KaK OH BpCACH AJIA YCJIOBCKA.

Takoxe ecTb cBefieHus], 4To YD nenaet OaKTepuH Wi BUPYCHl HEUTPAIbHBIMH.
Yro 310 3HAuuT? YCTPOHCTBA MOCBUIAIOT CBETOBBIE BOJHBI HA IIOBEPXHOCTH
CTepUIIN3yeMoro o0beKTa, KoTopbie paspymatot ctpykrypy JAHK mukpooprannzmos,

MpeaAOTBPpalarOT UX PA3MHOXKCHUC U paCIIPOCTPAHCHUC.



VYuensle u3 llentpa paguonorndyeckux wuccienaoBanuii mnpu KomymOuiickom
YHUBEPCUTETE «PEKIaMUPYIOT» yibTpaduoneroBeie jydn. OHu paszpabortanu
MHOTOOOCIIAIONIYI0 TEXHHUKY JUIsl TMPEJOTBpAIlEHUs Tepeladyd BUpyca TpUIIa B
Bo3nyxe. [1o mx MHEHUIO0, MOKHO OKHJIaTh, YTO OHA OyJeT 3(GEeKTUBHON U B CiIydae

koponaBupyca SARS-CoV-2.

Kuraiickue OONBHUIBI TaKXe HWCIONB3YIOT YIbTPadUONCTOBBIA CBET IS
obe33apaxuBanus. Jlarckue Ae3uHGEKIUOHHBIE POOOTHI B HACTOAIIEE BpeMs
oTHpaBisitoTcs g oMoy B 6opsdbe ¢ COVID-19. Ucnonw3ys ynbTpaduonaeToBoe
U3NTy4YeHUEe, JATCKU poOOT CaMOCTOSATEIbHO JIe3MHGUIIMPYET MOBEPXHOCTH, yOUBas

BHUPYCBI U 6aKTCpI/II/I, HC IIOABCPIrasda ICpCoOHAI 6OHI>HI/I]_II>I PHUCKY 3apa’KCHUAI.

2.2.5 benocHexHoe cusiHUE OyMaru u 6e510ro O6elbs

CuHuMm cBeToM B yhbTpaduoyieTe CBETUTCS 0ol orOenuBaTens. B
noMenieHnu, odopyaoBaHHoM Y ®d-mammamu cBeTsaTcss Ocnble PyTOOIKM U Oesbie
Odiku  mepcoHana. Diayopecuupyrome KpacUTelId BXOIST B COCTaB MHOTHMX
MOIOILIMX CPEACTB. 3[1€Ch OHU BBINOJHIIOT POJIb ONTUYECKHX oTOenuBaTenen. Mx
Ha3HaueHHe — TMpeoOpa3oBaTh YIbTPA(pUOJIETOBYIO YacThb COJIHEYHOI'O CBETa B

rojiyOoi, CHHUI U (PUOJIETOBBIN CBET.

YtoObl mrOMUHOGOP CBETWIICS, €ro Haao BO30YyXaaTh, T. €. MOABOAUTH
sHepruro. Camplil pacTIpOCTPaHEHHBIN CIIOCO0 BO30YKIEHUS — CBETOM, BUANMBIM WIIH
yIbTpahruoaeTOBBIM ((HOTOTIOMUHECIECHIINS). DJIEKTPOHBI C W30BITOYHON SHEprueit
MOTYT U3JIyYUTh CBET MPAKTUYECKU Cpazy — 3a BpeMs MOPsAKa CTOMUJUTMOHHOM J10IH

CEKYH/IbI TTOCJI€ TOTJIONICHUS BO30Y K Iaro1iero (poToHa.

A BOT ecnm, Hampumep, Oymara HeoTOeneHHas (BbICOKOKaYeCTBEHHAs] YMCTO
IeJUTIONIO3HAs, KOTOpas MCIOJIb3yeTcs Ui Me4yaTH JCHer M LEHHBIX Oymar, WiH
HA00OpOT, JelieBas ra3eTHasl WIKM TyaJieTHas, KOTOPYIO HE OTOENMBAIOT MO MPUYKHE
HKOHOMUYECKON HelenecooOpazHocTu), To 3¢ dekra cBeueHus B yabTpaduornere He

6y,Z[CT - CBCTHUTLCS HCUCMY. HOG)TOMy (1)3.J'IBHII/IBLIG A0JUIapbl, €CJIIM UX HallcdaTaTb Ha



XOpoIIel oTOeNeHHONW Oymare, cpa3y BBIAAAYyT ce0si B JIETEKTOPE BAIOTHI SPKUAM

CBEUYCHHEM, a €CIIM Ha JISIICBOM ra3eTHOW OyMare - To OHM OyIyT KaK HaCTOSIIIHE.
2.2.6 CBeueHue HKpaHOB TEIEBU30POB

CBedeHHE SKpaHOB TEJIEBU30POB, JIUCILIEEB MPOMCXOAMT IO 3TOW MPUYHMHE
KaTOJIOJIIOMUHECLIEHIIMN - OOMOapAMpPOBKOM BeLIeCTBA 3JIEKTPOHAMU. JIEKTPOHBI
BBIPBIBAIOTCS C KaTOJa, JOCTUIAalOT 3KpaHa U MEpeAaroT KHMHETHYECKYIO 3HEPTHIO,
MOJIyYUEHHYI0 TIPU pa3roHE B DJIIEKTPUUYECKOM II0JIe, JOMUHO(OpaM, KOTOPHIMHU

MTOKPBIT SKPaH.

JIromuHO(DOPBI TOTOOPAHBI TAK, YTO 00PA3yIOT TPHU LBETA- 3€TIEHBIN, KPACHBIMH,
CHUHHI, KOTOpPbIE COCAMHSAICH B OMPEACNEHHBIX MPOMOPLUAX AAIOT HYKHBIA I[BET.

JTIromuHOGOPHI MPEACTABISIIOT COOOM COETUHEHUSI CEPHUCTOTO IIMHKA.

CBeyeHue TBEpObIX Tesl, Bbi3BaHHOE
6omM6apOMpOBKON NX 3N1IEKTPOHaAMW.

Puc.13 KaTtogonroMuHaeceHIINS

HpOBG)IH HCCJICA0BaHUA IMPUMCHCHUA TCIIJIOBOI'O N3JTy4YCHHUA )51
JIOMHUHECOCHOWH MBI YBUACIIHW, YTO COBPCMCHHAA HAYyKa, I[O6BIB&IOHI8,$I AOCTOBCPHBIC
u yr[Op)II[O‘IGHHBIﬁ 3HaHUA, JaCT BO3MOKHOCTb MHKCHCPAM M TCXHHKaM BOINIOIIATH B

JKN3Hb YAUBUTCIIbHBIC MCXaHU3MbI U COOPYIKCHUA, IIPUMCHATb 3HAHUS.



3aKIrYeEHnEe

B 3akmrodueHum xodercs A00aBUTh, UYTO MYTh Halled IUBHIIM3ALUH
MPOKJIaJbIBa€T Hayka. M OT TOro, HaCKOJbKO XOPOIIO MbI ITOHUMAEM, YTO JIEJIAECT
HayKa CEroJiHs, KaKue HOBbIC 3HAHUS OHA JIOOBIBAET, U KAKHE HOBHIE TEXHOJIOTUU HA
OCHOBE 3THUX 3HAHUM MHXKEHEPHl U KOMIIAHUM TPEIIaraloT oOIIecTBY, 3aBUCUT HAIIle

Oynyee.

Uccnenysa temy «Temnbiil CBET, XOJOAHBINA CBET)», CTAHOBUTCS MOHATHBIM, YTO
ATU NOHSATHS, PACX0KUE B MPAKTUKE, OYEHb YCIIOBHBI U HE COOTBETCTBYIOT HAyUYHBIM
npencrasieHussM. Ho 1mo Mepe pacnpocCTpaHEHHsi HOBBIX HMCTOYHUKOB CBETa O
«XOJIOJHOM CBETE» B HAIllE BPEMsI MTUIIYT U TOBOPAT 3HAYUTEIHHO Yallle, YEM PAHBIIIE.
[ToaTOMy NOPUXOAUTCA CUUTATBCA C 3TUM HEYAAYHBIM C HAy4YHOM TOYKH 3PEHUS

BBIPAKEHUEM.

B mobom Ccilydya€ B IIOCICAHCEC BpEMA BO3HHUK HaCTO}IH_II/Iﬁ HAay4YHO-
TEXHUYECCKUU 6YM B CBiA3M C FHY6OKI/IM HN3Y4YCHUCM TCIIJIOBOT'O HM3JIYUYCHUA U

moMuHecneHmu. M korna 3HaHus pacpOCTPaHSIIOTCS B COBPEMEHHOM U JTOCTYITHOM



dbopMe IS MUPOKOTO Kpyra MOJIOACKH, yAWBUTEIbHAS HayKa YK€ HE KameTcs

3araJIoYHON U MYJIPEHOM.

Cnucoxk nuTepaTypsl:

1.JIemn JI.B. CBer — moe npusBanue.-M.: Mock.pabouuii, 1987.-239 c., 2

n.un.-(TBOpLBI HAYKH U TEXHUKH).

2.BaBwiioB C.M1. O temom u XoJiogHOM cBete.-JIenunrpan.: M3gaTenbcTBO

akanemuu Hayk CCCP, 1949.-83 c.

3.I'eopksia P. I'. Kypc ¢usuku: Yue6. mocobue. — M.: Bricui. mkomna, 1979.
— 656 c.

4 Anexcun A.l'., AnekceeB C.II. u ap. Uro Takoe? Krto Takoii? Mocksa :

[Tenaroruxa-IIpecc, 1993

S.Ilepoimkun A.B. ®@usuka 8 ki.: yueOnuk / A.B. Ilepbiukun. — 6-e u3fm.,

crepeotutt. — M.:/Ipoda, 2018. — 238 c.



6. ®uszuka 6e3 popmyi, A.A.JleonoBuy — Mocksa: U3natensctBo ACT.-2008.-
223 c.

7. lanpnieprreiin JI.A. 3a6aBHas ¢usuka.- M.: [ler.ut., 1994.- 255¢.

8.®Ouzuka: B 2 u. Yl IlapdentoeBa H.A., ®omuna M.®..- Mu.: OO0
«ITommyppm», 1995.- 368 c.

9.http://old.fnm.msu.ru/documents/16/12laser.pdf- cratess  «CoBpeMeHHBIC
dbyHKIIMOHANBHBIE ~ MaTepuanbl»,  akageMuk  FO.J[. TpetpsikoB,  mpodeccopa

E.A.I'ynunun, A.P.Kayns, A.B.1lleBenbkoB

10.https://ru.wikipedia.org


http://old.fnm.msu.ru/documents/16/12laser.pdf

